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Annex 1. Key sources

Twenty six source categories have been identify as key sources (level assessment) in GHG inventory for 2003 in Poland. The most important of them are: stationary combustion of fuels (hard and brown coal, fuel oils, natural gas) and mobile combustion – road vehicles. CO2 emissions from these sources made up over 68% of the total GHG emissions in Poland expressed in units of CO2 equivalents. Combustion of hard and brown in stationary sources alone, made up app. 53% of total Poland's GHG emissions. The base year for Poland is 1988. Some of the source categories that have been found to be key sources in 2003, were not included in the 1988 inventory (N2O emissions from manure management and waste water handling, CO2 emissions from stationary combustion - non-energy products). They need to be recalculated. For the purpose of trend assessment calculations, zero values have been assumed for 1988, for those cases.

The combustion of coal and road transport have been determined as the most important sources in trend assessment as well. They contributed over 52% to trend. 95% of the trend contribution is covered by 15 categories.

Level Assessment

	A
	B
	C
	D
	E
	F

	IPCC Source Categories 
	Direct GHG
	Base Year 
	Current Year
	Level 
	Cumulative 

	 
	 
	Estimate
	Estimate
	Assessment
	Total of  E

	CO2 Emissions from Stationary Combustion - Hard Coal
	CO2
	264896.548
	145720.6
	0.38
	0.38

	CO2 Emissions from Stationary Combustion - Brown Coal
	CO2
	65510.38
	57191.0
	0.15
	0.53

	Mobile Combustion - Road Vehicles
	CO2
	16839.53
	28988.5
	0.08
	0.61

	CO2 Emissions from Stationary Combustion - Natural Gas
	CO2
	20953.57
	18780.7
	0.05
	0.66

	CO2 Emissions from Stationary Combustion - Fuel Oils
	CO2
	10732.61
	12113.5
	0.03
	0.69

	Fugitive Emission from Coal Mining and Handling
	CH4
	21910.31
	11843.2
	0.03
	0.72

	CO2 Emissions from Stationary Combustion - Coke 
	CO2
	23974.03
	10900.1
	0.03
	0.75

	Direct N2O Emissions from Agricultural Soils
	N2O
	13357.9
	9876.6
	0.03
	0.77

	CH4 Emissions from Enteric Fermentation in Domestic Livestock
	CH4
	16922.49
	8340.8
	0.02
	0.79

	CH4 Emissions from Solid Waste Disposal Sites
	CH4
	17536.16
	8245.7
	0.02
	0.82

	CO2 Emissions from Stationary Combustion - Blast Furnace Gas
	CO2
	19808.77
	8064.5
	0.02
	0.84

	N2O Emissions from Manure Management
	N2O
	NE
	5828.0
	0.02
	0.85

	CO2 Emissions from Cement Production
	CO2
	8492
	5826.7
	0.02
	0.87

	CO2 Emissions from Stationary Combustion - Diesel Oil
	CO2
	210.54
	5269.2
	0.01
	0.88

	Fugitive emission from Gas Operations
	CH4
	4293.6
	4806.9
	0.01
	0.89

	N2O Emissions from Nitric Acid Production
	N2O
	2305.1
	4053.6
	0.01
	0.90

	CO2 Emissions from Stationary Combustion - Non-energy products
	CO2
	NE
	3954.5
	0.01
	0.91

	CO2 Emissions from Stationary Combustion - LPG
	CO2
	276.77
	2658.6
	0.01
	0.92

	CO2 Emissions from Ammonia Production
	CO2
	2338
	2319.2
	0.01
	0.93

	CH4 Emissions from Wastewater Handling
	CH4
	2742.52
	2115.3
	0.01
	0.93

	CO2 Emissions from Stationary Combustion - Refinery Gas
	CO2
	854.17
	1907.3
	< 0.01
	0.94

	CO2 Emissions from Stationary Combustion - Coke Oven Gas
	CO2
	3986.47
	1834.1
	< 0.01
	0.94

	CO2 Emissions from Lime Production
	CO2
	3544
	1611.9
	< 0.01
	0.95

	Manure Management
	CH4
	1179.8
	918.1
	< 0.01
	0.95

	N2O Emissions from Wastewater Handling
	N2O
	NE
	793.6
	< 0.01
	0.95

	CH4 Emissions from Stationary Combustion - Fuel Wood
	CH4
	148.98
	771.6
	< 0.01
	0.95


Trend Assessment

	A
	B
	C
	D
	E
	F
	G

	IPCC Source Categories 
	Direct 
	Base Year
	Current Year
	Trend
	Contribution 
	Cumulative 

	 
	GHG
	 Estimate
	 Estimate
	 Assessment
	to Trend [%]
	Total of F

	CO2 Emissions from Stationary Combustion - Hard Coal
	CO2
	264896.548
	145720.6
	0.13
	27.48
	0.27

	Mobile Combustion - Road Vehicles
	CO2
	16839.53
	28988.5
	0.07
	14.26
	0.42

	CO2 Emissions from Stationary Combustion - Brown Coal
	CO2
	65510.38
	57191.0
	0.05
	10.37
	0.52

	N2O Emissions from Manure Management
	N2O
	0*
	5828.0
	0.02
	4.73
	0.57

	CO2 Emissions from Stationary Combustion - Blast Furnace Gas
	CO2
	19808.77
	8064.5
	0.02
	4.35
	0.61

	CO2 Emissions from Stationary Combustion - Coke 
	CO2
	23974.03
	10900.1
	0.02
	4.34
	0.66

	CO2 Emissions from Stationary Combustion - Diesel Oil
	CO2
	210.54
	5269.2
	0.02
	4.16
	0.70

	CO2 Emissions from Stationary Combustion - Fuel Oils
	CO2
	10732.61
	12113.5
	0.02
	3.93
	0.74

	CO2 Emissions from Stationary Combustion - Natural Gas
	CO2
	20953.57
	18780.7
	0.02
	3.71
	0.77

	Mobile Combustion - other
	CO2
	7441.81
	517.00
	0.02
	3.67
	0.81

	CO2 Emissions from Stationary Combustion - Non-energy products
	CO2
	0*
	3954.5
	0.02
	3.21
	0.84

	CH4 Emissions from Solid Waste Disposal Sites
	CH4
	17536.16
	8245.7
	0.01
	2.96
	0.87

	CH4 Emissions from Enteric Fermentation in Domestic Livestock
	CH4
	16922.49
	8340.8
	0.01
	2.54
	0.90

	Fugitive Emission from Coal Mining and Handling
	CH4
	21910.31
	11843.2
	0.01
	2.44
	0.92

	N2O Emissions from Nitric Acid Production
	N2O
	2305.1
	4053.6
	0.01
	2.02
	0.94

	CO2 Emissions from Stationary Combustion - LPG
	CO2
	276.77
	2658.6
	0.01
	2.01
	0.96


*  “0” value has been assumed for calculation of the Trend Assessment 

Source Category Analysis Summary

	A
	B
	C
	D
	E

	IPCC Source Categories 
	Direct GHG
	Key Source
	If Column C
	Comments

	
	
	Category Flag
	is Yes, Criteria
	

	 
	
	
	for Identification
	

	ENERGY
	
	
	
	

	CO2 Emissions from Stationary Combustion - Hard Coal
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - Braun Coal
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - Natural Gas
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - Fuel Oils
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - Coke 
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - Blast Furnace Gas
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - Non-energy products
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - Coke Oven Gas
	CO2
	Yes
	Level
	

	CO2 Emissions from Stationary Combustion – Diesel Oil
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - LPG
	CO2
	Yes
	Level, Trend
	

	CO2 Emissions from Stationary Combustion - Rafinery Gas
	CO2
	Yes
	Level
	

	Non- CO2 Emissions from Stationary Combustion - Fuel Wood
	CH4
	Yes
	Level
	

	Non- CO2 Emissions from Stationary Combustion
	N2O
	No
	
	

	Mobile Combustion - Road Vehicles
	CO2
	Yes
	Level, Trend
	

	Mobile Combustion - Road Vehicles
	CH4
	No
	
	

	Mobile Combustion - Road Vehicles
	N2O
	No
	
	

	Mobile Combustion - Other
	CO2
	Yes
	Trend
	

	Mobile Combustion - Railways
	CO2
	No
	
	

	Mobile Combustion - Navigation
	CO2
	No
	
	

	Mobile Combustion - Navigation
	CH4
	No
	
	

	Mobile Combustion - Navigation
	N2O
	No
	
	

	Mobile Combustion - Aircraft
	CO2
	No
	
	

	Mobile Combustion - Aircraft
	CH4
	No
	
	

	Mobile Combustion - Aircraft
	N2O
	No
	
	

	Fugitive Emission from Coal Mining and Handling
	CH4
	Yes
	Level, Trend
	

	Fugitive emission from Gas Operations
	CH4
	Yes
	Level
	

	Fugitive emission from Oil Operations
	CH4
	No
	
	

	INDUSTRIAL PROCESSES
	
	
	
	

	CO2 Emissions from Cement Production
	CO2
	Yes
	Level
	

	CO2 Emissions from Lime Production
	CO2
	Yes
	Level
	

	CO2 Emissions from Soil Lime Production
	CO2
	No
	
	

	CO2 Emissions from Iron and Steel Industry
	CO2
	No
	
	

	N2O Emissions from Nitric Acid Production
	N2O
	Yes
	Level, Trend
	

	N2O Emissions from Adipic Acid Production
	N2O
	No
	
	

	PFC Emissions from Aluminium Production
	PFC
	No
	
	

	SF6 Emissions from Magnesium Production
	SF6
	No
	
	

	SF6 Emissions from Electrical Equipment
	SF6
	No
	
	

	SF6 Emissions from Other Sources of SF6
	SF6
	No
	
	

	PFC, HFC, SF6 Emissions from Semiconductor Manufacturing
	
	No
	
	

	Emissions from Substitutes for Ozone Depleting Substances 
	
	No
	
	

	HFC-23 Emissions from HCFC-22 Manufacture
	
	No
	
	

	AGRICULTURE
	
	No
	
	

	CH4 Emissions from Enteric Fermentation in Domestic Livestock
	CH4
	Yes
	Level, Trend
	

	CH4 Emissions from Manure Management
	CH4
	Yes
	Level
	

	N2O Emissions from Manure Management
	N2O
	Yes
	Level, Trend
	

	CH4 and N2O Emissions from Savanna Burning
	
	No
	
	

	Direct N2O Emissions from Agricultural Soils
	N2O
	Yes
	Level
	

	Indirect N2O Emissions from Nitrogen Used in Agriculture
	N2O
	No
	
	

	CH4 Emissions from Rice Production
	
	No
	
	

	N2O Emissions from Pasture Range and Paddock
	N2O
	Yes
	Level
	

	WASTE
	
	No
	
	

	CH4 Emissions from Solid Waste Disposal Sites
	CH4
	Yes
	Level, Trend
	

	Emissions from Wastewater Handling
	CH4
	Yes
	Level
	

	N2O Emissions from Wastewater Handling
	N2O
	Yes
	Level
	

	Emissions from Waste Incineration
	CO2
	No
	
	

	Emissions from Waste Incineration
	N2O
	No
	
	

	OTHER
	
	No
	
	

	CO2 Emissions from Ammonia Production
	CO2
	Yes
	Level
	

	CO2 Emissions from Soda Ash Production
	CO2
	No
	
	


Annex 2. 2003 Energy balance data for main fuels
Energy balances in 2003 for several main fuels: coking coal, brown coal, diesel oil, fuel oil, high-methane natural gas and nitrified natural gas, are given below. Similar balance data for hard coal are presented in Chapter 1.4.

Coking coal consumption
	Evaluation of fuel consumption
	Coking coal

	In national combustion processes
	

	
	 103 Mg
	TJ

	In
	16548
	486736

	From national sources
	16147
	474889

	1) Indigenous production
	16147
	474889

	2) Transformation output or return
	0
	0

	3) Stock decrease
	0
	0

	Import
	401
	11847

	Out
	16548
	486736

	National consumption
	13957
	412561

	1) Transformation input
	13817
	408431

	a) input for secondary fuel production
	13761.5
	406794

	b) fuel combustion
	55.5
	1637

	
	 
	 

	2) Direct consumption
	140
	4130

	Non-energy use
	0
	0

	Combusted directly
	140
	4130

	Combusted in Poland
	195.5
	5767

	Stock increase
	65
	1927

	Export
	2710
	63436

	Losses and statistical differences
	-184
	8812

	Calorific values
	MJ/kg 
	29,50

	CO2 Emission Factor
	kg/GJ
	89,81

	Maximum Emission of CO2
	Gg
	518


 Conversion of coking coal to other energy carriers

	Input for secondary fuel production
	103 Mg
	TJ

	Coking plants
	13761.5
	406794.0

	Hard coal complete gasification plants
	0
	0

	Refineries
	0
	0

	Briquettes plants
	0
	0

	Blast furnaces
	0
	0

	Gas denitrification plants
	0
	0

	Gas decompression and blending plants
	0
	0

	Oil products blending plants
	0
	0

	Total
	13761.5
	406794

	Combustion
	103 Mg
	TJ

	Public thermal plants – electricity production
	0
	0

	Public thermal plants – heat production
	0
	0

	Autoproducing thermal plants – electricity production
	0
	0

	Autoproducing thermal plants – heat production
	0
	0

	Heat-only boilers in public thermal plants
	0
	0

	Public heat plants
	0.1
	1.6

	Non-public heat plants
	55.4
	1635.6

	Biogas plants
	0
	0

	Total
	55.5
	1637.2


Direct consumption of coking coal

	
	Direct
	

	Balance by sectors
	consumption
	Input [TJ]

	
	[TJ]
	

	Industry
	4069
	408431

	Transport
	56
	0

	Construction
	5
	0

	Total
	4130
	408431

	"C" "Mining and quarrying"
	0
	0

	"D" "Manufacture"
	4068
	408429

	"E" „Electricity water and gas supply”
	1
	2

	Total
	4069
	408431

	Household
	0
	0

	Agriculture
	0
	0

	Other consumers
	0
	0

	Total
	0
	0

	
	 
	 

	Total
	4130
	408431

	
	
	


Brown coal consumption
	Evaluation of fuel consumption
	Brown coal

	In national combustion processes
	

	
	103 Mg
	TJ

	In
	60920
	517282

	From national sources
	60920
	517282

	1) Indigenous production
	60920
	517282

	2) Transformation output or return
	0
	0

	3) Stock decrease
	0
	0

	Import
	0
	0

	Out
	60920
	517282

	National consumption
	60871
	522159

	1) Transformation input
	60408
	518232

	a) input for secondary fuel production
	0
	0

	b) fuel combustion
	60408
	518232

	
	 
	 

	2) Direct consumption
	463
	3927

	Non-energy use
	0
	0

	Combusted directly
	463
	3927

	Combusted in Poland
	60871
	522159

	Stock increase
	13
	112

	Export
	36
	304

	Losses and statistical differences
	 
	-5293

	Calorific values
	MJ/kg 
	8.58

	CO2 Emission Factor
	kg/GJ
	111.21

	Maximum Emission of CO2
	Gg
	58070


Conversion of brown coal to other energy carriers

	Input for secondary fuel production
	103 Mg
	TJ

	Coking plants
	0
	0

	Hard coal complete gasification plants
	0
	0

	Refineries
	0
	0

	Briquettes plants
	0
	0

	Blast furnaces
	0
	0

	Gas denitrification plants
	0
	0

	Gas decompression and blending plants
	0
	0

	Oil products blending plants
	0
	0

	Total
	0
	0

	Combustion
	
	

	Public thermal plants – electricity production
	59575.9
	510843.2

	Public thermal plants – heat production
	797.8
	6990.8

	Autoproducing thermal plants – electricity production
	0
	0

	Autoproducing thermal plants – heat production
	0
	0

	Heat-only boilers in public thermal plants
	0
	0

	Public heat plants
	32.8
	379.9

	Non-public heat plants
	1.9
	17.7

	Biogas plants
	0
	0

	Total
	60408.4
	518231.6


Direct consumption of brown coal

	
	Direct
	

	Balance by sectors
	consumption
	Input [TJ]

	
	[TJ]
	

	Industry
	878
	518228

	Transport
	2
	0

	Construction
	5
	0

	Total
	885
	518228

	"C" "Mining and quarrying"
	250
	0

	"D" "Manufacture"
	215
	0

	"E" „Electricity water and gas supply”
	414
	518228

	Total
	879
	518228

	Household
	1558
	0

	Agriculture
	1484
	0

	Other consumers
	0
	0

	Total
	3042
	0

	
	 
	 

	Total
	3927
	518228

	
	
	


Diesel oil consumption
	Evaluation of fuel consumption
	Diesel oil

	In national combustion processes
	

	
	103 Mg
	TJ

	In
	18213
	773985

	From national sources
	765
	32084

	1) Indigenous production
	765
	32084

	2) Transformation output or return
	0
	0

	3) Stock decrease
	0
	0

	Import
	17448
	741901

	Out
	18213
	773985

	National consumption
	17460
	742034

	1) Transformation input
	17457
	741924

	a) input for secondary fuel production
	17457
	741923.7

	b) fuel combustion
	0
	0

	
	 
	 

	2) Direct consumption
	3
	110

	Non-energy use
	0
	0

	Combusted directly
	3
	110

	Combusted in Poland
	3
	110

	Stock increase
	592
	25113

	Export
	161
	6838

	Losses and statistical differences
	0
	0

	Calorific values
	MJ/kg 
	42.50

	CO2 Emission Factor
	kg/GJ
	75.65

	Maximum Emission of CO2
	Gg
	8


 Conversion of diesel oil to other energy carriers

	Input for secondary fuel production
	103 Mg
	TJ

	Coking plants
	0
	0

	Hard coal complete gasification plants
	0
	0

	Refineries
	17457.0
	741923.7

	Briquettes plants
	0
	0

	Blast furnaces
	0
	0

	Gas denitrification plants
	0
	0

	Gas decompression and blending plants
	0
	0

	Oil products blending plants
	0
	0

	Total
	17457
	741923.7

	Combustion
	
	

	Public thermal plants – electricity production
	0
	0

	Public thermal plants – heat production
	0
	0

	Autoproducing thermal plants – electricity production
	0
	0

	Autoproducing thermal plants – heat production
	0
	0

	Heat-only boilers in public thermal plants
	0
	0

	Public heat plants
	0
	0

	Non-public heat plants
	0
	0

	Biogas plants
	0
	0

	Total
	0
	0


 Direct consumption of diesel oil

	
	Direct
	

	Balance by sectors
	consumption
	Input [TJ]

	
	[TJ]
	

	Industry
	110
	741924

	Transport
	0
	0

	Construction
	0
	0

	Total
	110
	741924

	"C" "Mining and quarrying"
	110
	0

	"D" "Manufacture"
	0
	741924

	"E" „Electricity water and gas supply”
	0
	0

	Total
	110
	741924

	Household
	0
	0

	Agriculture
	0
	0

	Other consumers
	0
	0

	Total
	0
	0

	
	 
	 

	Total
	110
	741924

	
	
	


Light fuel oil consumption
	Evaluation of fuel consumption
	Light fuel oil

	In national combustion processes
	

	
	103 Mg
	TJ

	In
	2500
	109346

	From national sources
	2384
	104290

	1) Indigenous production
	0
	0

	2) Transformation output or return
	2372
	103765

	3) Stock decrease
	12
	525

	Import
	116
	5056

	Out
	2500
	109346

	National consumption
	2500
	109346

	1) Transformation input
	54
	2343

	a) input for secondary fuel production
	0.4
	16.5

	b) fuel combustion
	53.6
	2326.5

	
	 
	 

	2) Direct consumption
	2446
	107003

	Non-energy use
	0
	0

	Combusted directly
	2446
	107003

	Combusted in Poland
	2499.6
	109329.5

	Stock increase
	0
	0

	Export
	0
	0

	Losses and statistical differences
	0
	0

	Calorific values
	MJ/kg 
	43.74

	CO2 Emission Factor
	kg/GJ
	73.60

	Maximum Emission of CO2
	Gg
	8047


Conversion of light fuel oil to other energy carriers

	Input for secondary fuel production
	103 Mg
	TJ

	Coking plants
	0
	0

	Hard coal complete gasification plants
	0
	0

	Refineries
	0.4
	16.5

	Briquettes plants
	0
	0

	Blast furnaces
	0
	0

	Gas denitrification plants
	0
	0

	Gas decompression and blending plants
	0
	0

	Oil products blending plants
	0
	0

	Total
	0.4
	16.5

	Combustion
	
	

	Public thermal plants – electricity production
	6.4
	279.1

	Public thermal plants – heat production
	1.1
	48.9

	Autoproducing thermal plants – electricity production
	0.4
	17.7

	Autoproducing thermal plants – heat production
	3.3
	144.4

	Heat-only boilers in public thermal plants
	4.3
	189.1

	Public heat plants
	29.3
	1280.8

	Non-public heat plants
	8.4
	366.9

	Biogas plants
	0
	0

	Total
	53.2
	2326.9


 Direct consumption of light fuel oil

	
	Direct
	

	Balance by sectors
	consumption
	Input [TJ]

	
	[TJ]
	

	Industry
	18189
	2208

	Transport
	1442
	5

	Construction
	2377
	56

	Total
	22008
	2269

	"C" "Mining and quarrying"
	359
	0

	"D" "Manufacture"
	17545
	270

	"E" „Electricity water and gas supply”
	285
	1937

	Total
	18189
	2207

	Household
	23401
	0

	Agriculture
	45927
	0

	Other consumers
	15666
	0

	Total
	84994
	0

	
	 
	 

	Total
	107002
	2269

	
	
	


Heavy fuel oil consumption
	Evaluation of fuel consumption
	Heavy fuel oil

	In national combustion processes
	

	
	103 Mg
	TJ

	In
	3357
	136623

	From national sources
	3325
	135324

	1) Indigenous production
	0
	0

	2) Transformation output or return
	3325
	135324

	3) Stock decrease
	0
	0

	Import
	32
	1299

	Out
	3357
	136623

	National consumption
	2521
	102509

	1) Transformation input
	736
	30145

	a) input for secondary fuel production
	71.2
	2832.6

	b) fuel combustion
	664.8
	27312.4

	
	 
	 

	2) Direct consumption
	1785
	72364

	Non-energy use
	0
	0

	Combusted directly
	1785
	72364

	Combusted in Poland
	2449.8
	99676.4

	Stock increase
	48
	1929

	Export
	797
	32046

	Losses and statistical differences
	-9
	139

	Calorific values
	MJ/kg 
	40.69

	CO2 Emission Factor
	kg/GJ
	78.63

	Maximum Emission of CO2
	Gg
	7838


Conversion of heavy fuel oil to other energy carriers

	Input for secondary fuel production
	103 Mg
	TJ

	Coking plants
	0
	0

	Hard coal complete gasification plants
	0
	0

	Refineries
	71.2
	2832.6

	Briquettes plants
	0
	0

	Blast furnaces
	0
	0

	Gas denitrification plants
	0
	0

	Gas decompression and blending plants
	0
	0

	Oil products blending plants
	0
	0

	Total
	71.2
	2832.6

	Combustion
	
	

	Public thermal plants – electricity production
	138.2
	5698.4

	Public thermal plants – heat production
	16.0
	658.9

	Autoproducing thermal plants – electricity production
	317.3
	12972.5

	Autoproducing thermal plants – heat production
	87.6
	3626.5

	Heat-only boilers in public thermal plants
	82.4
	3395.3

	Public heat plants
	11.0
	458.3

	Non-public heat plants
	12.3
	502.3

	Biogas plants
	0
	0

	Total
	664.8
	27312.2


 Direct consumption of heavy fuel oil

	
	Direct
	

	Balance by sectors
	consumption
	Input [TJ]

	
	[TJ]
	

	Industry
	49340
	29947

	Transport
	1126
	1

	Construction
	162
	0

	Total
	50628
	29948

	"C" "Mining and quarrying"
	211
	0

	"D" "Manufacture"
	48881
	19284

	"E" „Electricity water and gas supply”
	248
	10663

	Total
	49340
	29947

	Household
	0
	 

	Agriculture
	5797
	 

	Other consumers
	5797
	 

	Total
	11594
	0

	
	 
	 

	Total
	62222
	29948

	
	
	


High-methane natural gas consumption
	Evaluation of fuel consumption
	High-methane natural gas

	In national combustion processes
	

	
	106 m3
	TJ

	In
	11966
	425165

	From national sources
	3245
	109618

	1) Indigenous production
	2075
	68073

	2) Transformation output or return
	993
	35236

	3) Stock decrease
	177
	6309

	Import
	8721
	315547

	Out
	11965
	425164

	National consumption
	11540
	413583

	1) Transformation input
	1754
	61498

	a) input for secondary fuel production
	618.4
	22394

	b) fuel combustion
	1135.6
	39104

	
	 
	 

	2) Direct consumption
	9786
	352085

	Non-energy use
	2187
	78359

	Combusted directly
	7599
	273726

	Combusted in Poland
	8734.6
	312830

	Stock increase
	0
	0

	Export
	44
	1590

	Losses and statistical differences
	381
	9991

	Calorific values
	MJ/m3
	35.82

	CO2 Emission Factor
	kg/GJ
	53.97

	Maximum Emission of CO2
	Gg
	16884


 Conversion of high-methane natural gas

	Input for secondary fuel production
	106 m3
	TJ

	Coking plants
	5.3
	190.0

	Hard coal complete gasification plants
	0
	0

	Refineries
	536.7
	19373.0

	Briquettes plants
	0
	0

	Blast furnaces
	0
	0

	Gas denitrification plants
	0
	0

	Gas decompression and blending plants
	76.4
	2831.0

	Oil products blending plants
	0
	0

	Total
	618.4
	22394

	Combustion
	
	

	Public thermal plants – electricity production
	463.8
	16786

	Public thermal plants – heat production
	195.1
	7040.1

	Autoproducing thermal plants – electricity production
	48.1
	1498.0

	Autoproducing thermal plants – heat production
	116.8
	3118.3

	Heat-only boilers in public thermal plants
	21.7
	706.8

	Public heat plants
	242.1
	8199.8

	Non-public heat plants
	48.4
	1755.3

	Biogas plants
	0
	0

	Total
	1136
	39104.3


 Direct consumption of high-methane natural gas

	
	Direct
	

	Balance by sectors
	consumption
	Input [TJ]

	
	[TJ]
	

	Industry
	174718
	61022

	Transport
	9463
	30

	Construction
	761
	96

	Total
	184942
	61148

	"C" "Mining and quarrying"
	2344
	13

	"D" "Manufacture"
	164935
	20688

	"E" „Electricity water and gas supply”
	7439
	40321

	Total
	174718
	61022

	Household
	113446
	0

	Agriculture
	723
	0

	Other consumers
	52975
	0

	Total
	167144
	0

	
	 
	 

	Total
	352086
	61148

	
	
	


Nitrified natural gas consumption
	Evaluation of fuel consumption
	Nitrified natural gas

	In national combustion processes
	

	
	106 m3
	TJ

	In
	3335
	85955

	From national sources
	3335
	85955

	1) Indigenous production
	3259
	83124

	2) Transformation output or return
	76
	2831

	3) Stock decrease
	0
	0

	Import
	0
	0

	Out
	3335
	85956

	National consumption
	3291
	84794

	1) Transformation input
	1792
	44588

	a) input for secondary fuel production
	1497.3
	38196.9

	b) fuel combustion
	294.7
	6391.1

	
	 
	 

	2) Direct consumption
	1499
	40206

	Non-energy use
	0
	0

	Combusted directly
	1499
	40206

	Combusted in Poland
	1793.7
	46597.1

	Stock increase
	0
	0

	Export
	0
	0

	Losses and statistical differences
	44
	1162

	Calorific values
	MJ/m3
	25.98

	CO2 Emission Factor
	kg/GJ
	55

	Maximum Emission of CO2
	Gg
	2563


  Conversion of nitrified natural gas to other energy carriers

	Input for secondary fuel production
	106 m3
	TJ

	Coking plants
	0
	0

	Hard coal complete gasification plants
	0
	0

	Refineries
	0
	0

	Briquettes plants
	0
	0

	Blast furnaces
	0
	0

	Gas denitrification plants
	1497.3
	38196.9

	Gas decompression and blending plants
	0
	0

	Oil products blending plants
	0
	0

	Total
	1497.3
	38196.9

	Combustion
	
	

	Public thermal plants – electricity production
	166.6
	3365.0

	Public thermal plants – heat production
	55.2
	1114.8

	Autoproducing thermal plants – electricity production
	1.1
	31.4

	Autoproducing thermal plants – heat production
	0.3
	9.6

	Heat-only boilers in public thermal plants
	1.1
	28.2

	Public heat plants
	61.8
	1623.5

	Non-public heat plants
	8.1
	218.2

	Biogas plants
	0
	0

	Total
	294.2
	6390.7


 Direct consumption of nitrified natural gas

	
	Direct
	

	Balance by sectors
	consumption
	Input [TJ]

	
	[TJ]
	

	Industry
	16391
	44547

	Transport
	678
	0

	Construction
	59
	0

	Total
	17128
	44547

	"C" "Mining and quarrying"
	2366
	0

	"D" "Manufacture"
	11719
	151

	"E" „Electricity water and gas supply”
	2306
	44396

	Total
	16391
	44547

	Household
	14183
	0

	Agriculture
	474
	0

	Other consumers
	8420
	0

	Total
	23077
	0

	
	 
	 

	Total
	40205
	44547

	
	
	


Annex 3. National energy balance 2003 (Fuel-energy economy 2003, GUS, 2004)
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TABL. 1(4). SYNTETYCZNY BILANS ENERGII

PART II. BASIC ENERGY SUPPLY AND USE BALANCE

TABLE 1(4). BASIC (SYNTHETIC) ENERGY BALANCE

NAZWA NOSNIKA ENERGII JEDNOSTKA IMPORT EKSPORT
MIARY
SPECIFICATION INDIGENOUS IMPORT EXPORT
PRODUCTION
1 | ENERGIA OGOLEM 2002 1 3349149 1322027 7504 870186 39665
TOTAL ENERGY 2003 3344327 1346922 4081 780570 9004
2 | ENERGIA PIERWOTNA 2002 big 3349149 1117534 - 631954 50416
PRIMARY ENERGY 2003 3344327 1124094 - 468220 17282
3 | WEGIEL KAMIENNY ENERGETYCZNY 2002 tys.ton 87829 2374 - 19102 1748
STEAM COAL 2003 10° ton 86726 2116 - 17409 -161
2002 buj 2007060 62753 - 504874 38210
2003 1973023 54799 - 396052 -3527
4 | WEGIEL KAMIENNY KOKSOWY 2002 tys.ton 15876 363 - 3521 -187
COKING COAL 2003 10° ton 16147 401 - 2710 65
2002 T 466220 10727 - 104165 -5510
2003 474889 11847 - 63436 1927
5 | WEGIEL BRUNATNY . 2002 tys.ton 58210 - - 41 1
LIGNITE 2003 10 ton 60920 - - 36 13
2002 TJ 507600 - - 349 6
2003 517282 - - 304 112
6 | ROPA NAFTOWA 2002 tys.ton 728 17942 - 497 295
CRUDE OIL 2003 10° ton 765 17448 - 161] 592
2002 TJ 30932 762902 - 21121 12535
2003 32084 741901 - 6838 25113
7 | GAZ ZIEMNY WYSOKOMETANOWY 2002 mln m’ 2016 7775 - 40 161
HIGH - METHANE NATURAL GAS 2003 10° m’® 2075 8721 - 44 -177
2002 ] 67211 281151 - 1445 5721
2003 68073 315547 - 1590 -6309
8 | GAZ ZIEMNY ZAAZOTOWANY 2002 min m* 3247 - - - -
NITRIFIED NATURAL GAS 2003 10° m’® 3259 - - - -
2002 TJ 82222 - - - -
2003 83124 - - - -
9 | TORF I DREWNO 2002 tys. m’ 13817 - - - -
PEAT AND WOOD 2003 10° m® 13702 - - - -
2002 T 131264 - - - -
2003 130168 - - - -

10 | ENERGIA WODY I WIATRU 2002 TJ 8423 - - - -
HYDRO AND WOOD ENERGY 2003 6468 - - - -

11 | ENERGIA GEOTERMALNA 2002 T 263 - - - -
GEOTHERMAL ENERGY 2003 311 - - - -

12 | BIOGAZ 2002 T 1354 - - - -
BIOGAS : 2003 1628 - - - -

13 | PALIWA ODPADOWE STALE 2002 TJ 31993 - - - -66
ROSLINNE I ZWIERZECE 2003 34311 - - - 83
SOLID BIOMASS AND ANIMAL PRODUCTS

14 | ODPADY PRZEMYSLOWE STALE I CIEKLE 2002 TJ 10891 - - - -319

INDUSTRIAL WASTES 2003 18539 - - - -117
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TABLE 1(4). BASIC (SYNTHETIC) ENERGY BALANCE (ena

NAZWA NOSNIKA ENERGI ROK | JEDNOSTKA | POZYSKANIE | IMPORT -WTYM EKSPORT
SPECIFICATION YEAR INDIGENOUS | IMPORT EXPORT
PRODUCTION
29 | CIEZKI OLEJ OPALOWY 2002 tys. ton - 127 - 177 -82
HEAVY FUEL OIL 2003 10° ton - 32 - 797 48
2002 T - 5122 - 7097 -3384
2003 - 1299 - 32046 1929
30 | POLPRODUKTY Z PRZEROBU ROPY NAFTOWEJ | 2002 tys. ton - 107 - 151 -
FEEDSTOCKS 2003 10° ton - 180 - 179 =25
2002 TJ - 4288 - 6060 -
2003 - 7254 - 7177 -1005
31 | PRODUKTY NIEENERGETYCZNE 2002 TJ - 15826 - 20005 -591
NON-ENERGY PRODUCTS 2003 - 23649 - 28134 165
32 | GAZ RAFINERYINY 2002 tys. ton - - - - -
REFINERY GAS 2003 10° ton - - - - s
2002 TJ - - & = .
2003 - - - - =
33 | GAZ KOKSOWNICZY 2002 min m* - - ” < -
COKE OVEN GAS ) 2003 10° m® - - - - -
2002 TJ - - - = -
2003 - - = - .
34 | GAZ WIELKOPIECOWY 2002 min m® - - - = "
GAS MANUFACTURED FROM COAL 2003 10° m® - s % = .
’ 2002 TJ - - - - =
2003 - - s « .
35 | GAZ MIEJSKI 2002 mln m’ . 5 “ . .
TOWN GAS 2003 10° m’® - - . - .
2002 TJ - 3 . & -
2003 - - - . -
36 | GAZ CZADNICOWY I WYTLEWNY 2002 min m® - = - = .
BLAST FURNACE GAS 2003 10° m’ . 5 - . .
2002 TI - - - = =
2003 - = % s -
37 | ENERGIA ELEKTRYCZNA 2002 GWh - 4469 - 11537 -
ELECTRICITY 2003 - 4985 - 15146 -
2002 ] - 16088 - 41534 -
2003 - 17947 - 54526 -
38 | CIEPLO*) 2002 TJ - - . = s
HEAT *) 2003 - - s = -
39 | ENERGIA Z ODZYSKU 2002 TJ - - = . &
ENERGY FROM RETURNS 2003 - = - - -
40 | PALIWA ODPAD. GAZOWE 2002 TJ - = 2 i -
GASEOUS WASTE FUELS 2003 5 - - . -
41 | CIEPLO Z ODZYSKU 2002 by = = - - -
HEAT FROM RETURNS 2003 - - - % =

*) Patrz 'Uwagi metodyczne'
*) See the 'Methodology remarks"
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Annex 4. National energy balance 2003 – OECD

[image: image7.emf]Poland : 2003

 

Oil (1000 tonnes)

SUPPLY AND

Coking  Other Lignite Peat Oven and Patent BKB Crude  Feed- Additives Refinery  LPG + Motor Aviation Jet Kerosene

CONSUMPTION

Coal Bit. Coal Gas Coke Fuel   Oil stocks Gas Ethane Gasoline Gasoline Fuel

Production                        16147.2 85511.6 60919.9 10111.5 764.8 55.1 695.3 269.2 3888.8 4.6 646.5 9.5

From Other Sources                 1214.7 167.5 29.3

Import                                       400.5 2115.8 25.7 2.6 17448.3 157.1 1778.6 535.6 0.8 1.1 0.1

Export                                       -2709.8 -17408.9 -35.9 -5267.4 -1.0 -161.1 -11.6 -416.0 -1.6 -361.0 0.0

International Marine Bunkers   

Stock Changes                     -65.3 161.4 -13.2 64.4 0.4 0.1 -592.4 25.0 -21.0 54.0 -7.0 -1.4

 

DOMESTIC SUPPLY 13772.7 71594.6 60870.9 4934.3 0.4 1.7 17459.6 349.7 84.5 695.3 2015.2 4062.3 3.8 279.6 8.2

Transfers                            85.4 -18.3

Statistical Differences             182.4 -2418.2 0.5 -0.1

TRANSFORMATION 13817.0 52454.5 60408.4 2840.3 0.2 0.0 17457.0 435.0 84.5 1.5

Electricity Plants                    

CHP Plants                             45630.8 60373.7 0.0 0.2 0.0

Heat Plants                            55.5 6823.8 34.6 31.5 0.0 1.5

Blast Furnaces                        2753.4

Gas Works                          

Coke Ovens                            13761.5 55.3

Patent Fuel Plants                  

BKB Plants

Petroleum Refineries                 17457.0 435.0 84.5

Petrochemical Industry            

Other Transform. Sector        

ENERGY SECTOR                   136.9 1021.1 68.6 4.6 2.6 203.0 5.7 3.4 0.1

Coal Mines                             735.4 27.1 0.1 0.1 0.2 0.1

Oil and Gas Extraction             0.1 0.0 2.6 0.0 0.1

Petroleum Refineries                  0.4 0.1 203.0 2.4 2.8

Electr., CHP + Heat Plants  0.0

Patent Fuel Plants                  

Coke Ovens                             136.9 3.4 4.1

Gas Works                               3.1 0.0

BKB                                         

Pumped Storage (Elec.)

Other Energy Sector 281.9 41.4 0.3 0.2 0.3

Distribution Losses                

FINAL CONSUMPTION 1.2 15700.7 394.0 2089.4 0.7 1.6 492.3 1989.7 4058.9 3.8 279.6 8.1

INDUSTRY SECTOR 1.2 6245.3 24.5 1322.3 0.6 1.6 492.3 178.9 9.0 0.2 1.0 2.0

Iron and Steel                          351.3 777.4 0.6 3.5 0.1 0.1

Chemical and Petrochemical    1189.8 55.2 492.3 87.1 0.7 1.2

  of which: Feedstocks 492.3 71.0

Non-Ferrous Metals                  89.6 208.1 1.1 0.1

Non-Metallic Minerals               1290.7 0.5 170.5 1.5 29.7 0.2 0.0

Transport Equipment               109.1 5.4 3.9 0.8 0.2 0.9 0.2

Machinery                              0.1 252.1 15.1 0.0 9.3 1.0 0.0 0.2

Mining and Quarrying               26.9 0.5 6.8 0.9 0.0 0.0

Food and Tobacco                    0.8 1659.9 19.3 46.7 0.0 30.0 1.6 0.0

Paper, Pulp and Print                597.6 1.9 1.2 2.0 0.1

Wood and Wood Products       245.5 0.0 0.1 0.6 0.2 0.0 0.0

Construction                           0.2 31.1 0.6 2.9 0.7 1.6 0.1

Textile and Leather                  0.2 198.9 3.6 2.7 2.7 0.1 0.0

Non-specified (Industry)             202.8 29.4 0.0 8.2 0.8 0.0 0.1 0.0

TRANSPORT SECTOR 1070.0 4042.9 3.6 278.6 0.1

Air Transport                       3.6 278.6

Road                                         1070.0 4042.3 0.0

Rail                                         0.1

Pipeline Transport                   0.0 0.6

Internal Navigation                  

Non-specified (Transport)          

OTHER SECTORS                   0.0 9441.0 369.5 685.2 0.0 0.0 740.7 7.0 5.9

Agriculture                                1300.0 180.0 100.0 0.0 70.0 7.0

Commerce and Public Services  941.0 0.5 285.2 120.7

Residential                                7200.0 189.0 300.0 550.0

Non-specified (Other)              0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.9

NON-ENERGY USE                   14.4 81.9 0.0

in Industry/Transf/Energy        14.4 81.9

in Transport             0.0

in Other Sectors        

Coal (1000 tonnes)



[image: image8.emf]Poland : 2003

 

Oil (1000 tonnes)   Comb.Renew.& Waste (TJ) (GWh) (TJ)

SUPPLY AND

Gas/ Light Heavy Naphtha Other Natural Gas Coke Blast Solid Gas/Liquids Municipal Industrial Electricity Heat

CONSUMPTION

Diesel Fuel Oil Fuel Oil Prod. Gas Works Ovens Furnaces Biomass from Biomass Waste Waste

Production                        4349.9 2371.9 3253.5 835.9 1693.8 167996.7 83433.5 31031.3 164478.9 2806.8 27.7 8511.2 151631.1 363882.8

From Other Sources                 153.0 13461.6 4332.7

Import                                       1259.7 115.6 32.3 514.7 350607.3 4985.3

Export                                       -161.0 0.0 -639.6 -443.6 -1767.0 -15146.1

International Marine Bunkers    -45.9 -244.7

Stock Changes                     137.2 12.0 -48.0 -0.7 19.5 7010.2 -82.9 117.2

DOMESTIC SUPPLY 5539.9 2499.5 2353.5 835.2 1784.4 523847.2 153.0 83433.5 31031.3 164396.0 2806.8 27.7 22090.0 141470.2 368215.5

Transfers                            -2.7

Statistical Differences             0.0 -180.1 -66.0 -210.0 -2196.2 0.0 2098.8

TRANSFORMATION 0.3 53.2 664.9 72286.6 20036.0 5735.7 5799.0 734.0 3013.9 5874.9

Electricity Plants                    

CHP Plants                             0.1 11.2 559.1 36625.7 18897.3 5715.0 4742.9 713.7 2897.8 5874.9

Heat Plants                            0.2 42.0 105.7 13924.2 1138.7 1056.0 20.3 110.3

Blast Furnaces                       

Gas Works                          

Coke Ovens                            211.1 20.7 5.8

Patent Fuel Plants                  

BKB Plants

Petroleum Refineries                 21525.6

Petrochemical Industry            

Other Transform. Sector        

ENERGY SECTOR                   28.5 7.2 727.5 2.0 18946.3 3.7 43559.5 5771.3 7.9 127.1 613.0 28447.8 52949.9

Coal Mines                             17.7 1.3 1.0 534.8 288.7 1.0 0.2 6172.6 6485.4

Oil and Gas Extraction             5.2 0.2 6882.5 0.3 57.7 16.7

Petroleum Refineries                  1.5 4.3 721.5 0.7 1258.9 176.0 580.9 9440.9

Electr., CHP + Heat Plants  14026.2 12323.1

Patent Fuel Plants                  

Coke Ovens                             11.0 42703.8 719.5 10582.8

Gas Works                               0.2 0.2 9532.9 3.7 44.8 8.6

BKB                                         

Pumped Storage (Elec.) 2284.0

Other Energy Sector 3.9 1.2 6.0 0.3 726.2 566.9 5771.3 6.6 127.1 436.9 4562.1 14092.4

Distribution Losses                 10196.2 2.9 2902.2 14310.0

FINAL CONSUMPTION 5511.2 2439.1 781.1 769.2 1569.8 420221.9 146.5 19034.6 19524.2 158589.2 1945.7 27.7 18463.1 98712.4 309390.8

INDUSTRY SECTOR 118.8 457.2 481.1 769.2 223.6 196732.7 19034.6 19524.2 30428.4 66.4 6.6 13560.3 40189.1 79241.0

Iron and Steel                          0.8 2.0 0.2 16263.4 17371.3 19511.6 3.6 771.1 6148.0 8352.6

Chemical and Petrochemical    1.9 108.3 176.9 769.2 213.6 94142.9 704.5 12.7 153.5 6156.4 8575.4 44495.6

  of which: Feedstocks 87.0 769.2 208.2 1085.9 1396.6 10547.0

Non-Ferrous Metals                  2.4 1.1 8.1 0.1 6519.5 0.2 2539.3 3511.2 1109.3

Non-Metallic Minerals               10.2 43.4 113.2 8.1 39538.3 828.9 101.6 6.2 1471.4 3147.5 1594.6

Transport Equipment               4.8 6.4 2.5 0.1 3003.7 2.7 1560.5 4133.5

Machinery                              5.5 26.0 1.5 0.7 9212.7 129.8 21.5 9.7 3384.4 5336.4

Mining and Quarrying               43.5 6.7 5.2 0.0 1035.5 6.2 75.6 1290.2 3543.1

Food and Tobacco                    7.0 152.8 76.4 0.0 16750.3 323.3 62.8 0.5 4258.8 2759.5

Paper, Pulp and Print                0.4 10.6 39.7 0.0 2327.4 17949.8 109.3 3004.4 2947.6

Wood and Wood Products       6.6 4.9 52.0 0.3 874.2 0.0 9296.9 2352.1 1228.2 172.2

Construction                           26.7 54.3 4.0 0.5 910.9 34.7 0.0 666.0 757.2

Textile and Leather                  0.4 16.1 0.6 0.0 2444.6 1.9 0.1 1136.8 2224.0

Non-specified (Industry)             8.6 24.6 0.8 0.2 3709.2 2532.5 3.6 75.2 2277.7 1815.6

TRANSPORT SECTOR 3989.0 0.2 5910.3 1178.9 4770.8

Air Transport                       0.1

Road                                         3825.3 1178.9

Rail                                         161.1 4397.8

Pipeline Transport                   1.2 0.1 5910.3 373.1

Internal Navigation                   1.2

Non-specified (Transport)           0.1

OTHER SECTORS                   1403.4 1981.7 300.0 0.0 42.2 217579.0 146.5 0.0 0.0 127845.0 700.3 21.0 60.3 53752.5 230149.7

Agriculture                                1403.4 1050.0 150.0 1330.1 19017.5 4292.1 1000.0

Commerce and Public Services  396.7 150.0 42.2 74438.9 4.5 0.0 5752.5 700.3 21.0 60.3 27410.0 29149.7

Residential                                535.0 141809.9 142.0 103075.0 22050.4 200000.0

Non-specified (Other)              0.0 0.0 0.0 0.0 0.0 0.0 0.0

NON-ENERGY USE                   1304.0 315.8 4842.5

in Industry/Transf/Energy        947.5 315.8 4842.4

in Transport             198.1 0.2

in Other Sectors         158.3 0.0

Gas (TJ)
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Oil (1000 toe)

SUPPLY AND

Coking  Other Lignite Peat Oven and Patent BKB Crude  Feed- Additives Refinery LPG + Motor Aviation Jet Kerosene

CONSUMPTION

Coal Bit. Coal Gas Coke Fuel   Oil stocks Gas Ethane Gasoline Gasoline Fuel

Production                        11342.5 46486.6 12355.1 6828.5 766.3 52.9 799.6 304.2 4161.0 4.9 688.6 9.9

From Other Sources                 638.3 170.0 28.2

Import                                       283.0 1308.9 17.2 1.1 17720.0 159.5 2009.8 573.0 0.8 1.1 0.1

Export                                       -1903.5 -9459.5 -7.3 -3522.7 -0.4 -163.3 -13.1 -445.2 -1.7 -384.5 0.0

International Marine Bunkers   

Stock Changes                     -46.0 84.2 -2.7 43.1 0.2 0.0 -599.8 25.4 -23.7 57.8 -7.5 -1.5

DOMESTIC SUPPLY 9676.0 39058.4 12345.1 3366.1 0.2 0.7 17723.2 354.9 81.1 799.6 2277.2 4346.6 4.1 297.8 8.5

Transfers                            86.7 -20.7

Statistical Differences             176.5 -1587.7 126.4 0.3 0.0

TRANSFORMATION 9755.2 27184.8 12377.7 1910.0 0.1 0.0 17720.5 441.6 81.1 1.7

Electricity Plants                    

CHP Plants                             23524.1 12368.3 0.0 0.1 0.0

Heat Plants                            39.1 3660.8 9.5 20.0 0.0 1.7

Blast Furnaces                        1855.6

Gas Works                          

Coke Ovens                            9716.1 34.5

Patent Fuel Plants                  

BKB Plants

Petroleum Refineries                 17720.5 441.6 81.1

Petrochemical Industry            

Other Transform. Sector        

ENERGY SECTOR                   96.5 553.0 15.7 3.0 2.6 233.5 6.5 3.6 0.1

Coal Mines                             373.6 5.8 0.1 0.1 0.2 0.1

Oil and Gas Extraction             0.1 0.0 2.6 0.0 0.1

Petroleum Refineries                  0.2 0.0 233.5 2.7 3.0

Electr., CHP + Heat Plants  0.0

Patent Fuel Plants                  

Coke Ovens                             96.5 2.3 2.7

Gas Works                               3.4 0.0

BKB                                         

Pumped Storage (Elec.)

Other Energy Sector 176.8 9.8 0.2 0.2 0.3

Distribution Losses                

FINAL CONSUMPTION 0.8 9732.9 78.1 1453.1 0.4 0.7 566.1 2248.3 4343.1 4.1 297.8 8.4

INDUSTRY SECTOR 0.8 3504.7 5.4 868.5 0.3 0.7 566.1 202.2 9.7 0.3 1.0 2.1

Iron and Steel                          196.1 512.8 0.3 4.0 0.1 0.1

Chemical and Petrochemical    622.1 35.9 566.1 98.4 0.8 1.3

  of which: Feedstocks 566.1 80.2

Non-Ferrous Metals                  50.5 136.8 1.2 0.1

Non-Metallic Minerals               789.8 0.1 111.5 0.6 33.5 0.2 0.0

Transport Equipment               58.6 3.5 4.4 0.9 0.2 0.9 0.2

Machinery                              0.1 138.9 10.0 0.0 10.5 1.1 0.0 0.3

Mining and Quarrying               14.3 0.1 4.4 1.0 0.0 0.0

Food and Tobacco                    0.5 940.7 4.3 31.2 0.0 33.9 1.7 0.0

Paper, Pulp and Print                322.0 1.3 1.4 2.1 0.1

Wood and Wood Products       133.3 0.0 0.0 0.6 0.2 0.0 0.0

Construction                           0.1 19.8 0.1 1.9 0.8 1.7 0.1

Textile and Leather                  0.1 104.4 0.7 1.8 3.1 0.1 0.0

Non-specified (Industry)             114.3 17.6 0.0 9.3 0.9 0.0 0.1 0.0

TRANSPORT SECTOR 1209.1 4325.9 3.8 296.7 0.1

Air Transport                       3.8 296.7

Road                                         1209.1 4325.2 0.0

Rail                                         0.1

Pipeline Transport                   0.0 0.7

Internal Navigation                  

Non-specified (Transport)          

OTHER SECTORS                   0.0 6216.6 72.7 530.3 0.0 0.0 0.0 837.0 7.5 0.0 6.1

Agriculture                                857.5 35.4 77.4 0.0 79.1 7.5

Commerce and Public Services  610.1 0.1 220.7 136.4

Residential                                4749.0 37.2 232.2 621.5

Non-specified (Other)              0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.1

NON-ENERGY USE                   11.6 54.2 0.0

in Industry/Transf/Energy        11.6 54.2

in Transport             0.0

in Other Sectors        

Coal (1000 toe)
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Oil (1000 toe)   Comb.Renew.& Waste (1000 toe)

SUPPLY AND

Gas/ Light Heavy Naphtha Other Natural Gas Coke Blast Solid Gas/Liquids Municipal Industrial Electricity Heat

CONSUMPTION

Diesel Fuel Oil Fuel Oil Prod. Gas Works Ovens Furnaces Biomass from Biomass Waste Waste

Production                        4502.2 2454.9 3123.3 898.6 1626.0 3611.3 1793.5 741.2 3928.5 67.0 0.7 203.3 13037.9 8691.2

From Other Sources                 3.3 321.5 103.5

Import                                       1303.8 119.6 31.0 494.1 7536.7 428.7

Export                                       -166.6 0.0 -614.0 -425.9 -38.0 -1302.3

International Marine Bunkers    -47.5 -234.9

Stock Changes                     142.0 12.4 -46.1 -0.7 18.7 150.7 -2.0 2.8

DOMESTIC SUPPLY 5733.8 2587.0 2259.4 897.9 1713.1 11260.7 3.3 1793.5 741.2 3926.5 67.0 0.7 527.6 12164.2 8794.7

Transfers                            -2.6

Statistical Differences             0.0 -172.9 -71.0 -201.6 -47.2 0.0 45.1

TRANSFORMATION 0.3 55.1 638.3 1553.9 430.7 137.0 138.5 17.5 72.0 140.3

Electricity Plants                    

CHP Plants                             0.1 11.6 536.8 787.3 406.2 136.5 113.3 17.0 69.2 140.3

Heat Plants                            0.2 43.5 101.5 299.3 24.5 25.2 0.5 2.6

Blast Furnaces                       

Gas Works                          

Coke Ovens                            4.5 0.5 0.1

Patent Fuel Plants                  

BKB Plants

Petroleum Refineries                 462.7

Petrochemical Industry            

Other Transform. Sector        

ENERGY SECTOR                   29.5 7.5 698.4 1.9 407.3 0.1 936.4 137.8 0.2 3.0 14.6 2446.1 1264.7

Coal Mines                             18.3 1.4 1.0 11.5 6.2 0.0 0.0 530.7 154.9

Oil and Gas Extraction             5.3 0.2 147.9 0.0 5.0 0.4

Petroleum Refineries                  1.5 4.5 692.7 0.6 27.1 4.2 50.0 225.5

Electr., CHP + Heat Plants  1206.0 294.3

Patent Fuel Plants                  

Coke Ovens                             0.2 918.0 61.9 252.8

Gas Works                               0.2 0.2 204.9 0.1 3.8 0.2

BKB                                         

Pumped Storage (Elec.) 196.4

Other Energy Sector 4.1 1.2 5.7 0.3 15.6 12.2 137.8 0.2 3.0 10.4 392.3 336.6

Distribution Losses                 219.2 0.1 62.4 1230.4

FINAL CONSUMPTION 5704.0 2524.5 749.8 826.9 1507.0 9033.1 3.1 409.2 466.3 3787.8 46.5 0.7 441.0 8487.7 7389.7

INDUSTRY SECTOR 123.0 473.2 461.8 826.9 214.7 4229.0 409.2 466.3 726.8 1.6 0.2 323.9 3455.6 1892.6

Iron and Steel                          0.8 2.0 0.2 349.6 373.4 466.0 0.1 18.4 528.6 199.5

Chemical and Petrochemical    2.0 112.1 169.8 826.9 205.1 2023.7 15.1 0.3 3.7 147.0 737.4 1062.8

  of which: Feedstocks 90.1 826.9 199.9 25.9 120.1 251.9

Non-Ferrous Metals                  2.5 1.2 7.8 0.1 140.1 0.0 60.7 301.9 26.5

Non-Metallic Minerals               10.6 44.9 108.6 7.8 849.9 17.8 2.4 0.1 35.1 270.6 38.1

Transport Equipment               5.0 6.6 2.4 0.1 64.6 0.1 134.2 98.7

Machinery                              5.7 26.9 1.4 0.7 198.0 2.8 0.5 0.2 291.0 127.5

Mining and Quarrying               45.0 6.9 5.0 0.0 22.3 0.1 1.8 110.9 84.6

Food and Tobacco                    7.2 158.2 73.3 0.0 360.1 7.7 1.5 0.0 366.2 65.9

Paper, Pulp and Print                0.4 11.0 38.1 0.0 50.0 428.7 2.6 258.3 70.4

Wood and Wood Products       6.8 5.1 49.9 0.3 18.8 0.0 222.1 56.2 105.6 4.1

Construction                           27.7 56.2 3.8 0.4 19.6 0.8 0.0 57.3 18.1

Textile and Leather                  0.4 16.7 0.6 0.0 52.6 0.0 0.0 97.7 53.1

Non-specified (Industry)             8.9 25.4 0.8 0.2 79.7 60.5 0.1 1.8 195.8 43.4

TRANSPORT SECTOR 4128.6 0.2 127.0 28.2 410.2

Air Transport                       0.1

Road                                         3959.2 28.2

Rail                                         166.8 378.1

Pipeline Transport                   1.3 0.1 127.0 32.1

Internal Navigation                   1.3

Non-specified (Transport)           0.1

OTHER SECTORS                   1452.5 2051.1 288.0 0.0 40.5 4677.1 3.1 0.0 0.0 3053.5 16.7 0.5 1.4 4621.9 5497.0

Agriculture                                1452.5 1086.8 144.0 28.6 454.2 369.0 23.9

Commerce and Public Services  410.6 144.0 40.5 1600.1 0.1 0.0 137.4 16.7 0.5 1.4 2356.8 696.2

Residential                                553.7 3048.4 3.1 2461.9 1896.0 4776.9

Non-specified (Other)              0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

NON-ENERGY USE                   1251.8 7.5 115.7

in Industry/Transf/Energy        909.6 7.5 115.7

in Transport             190.2 0.0

in Other Sectors         152.0 0.0

Gas (1000 toe) (1000 toe)



Annex 5. Uncertainty estimation of the 1998 Inventory

The tables A5.1-A5.5 present the data on uncertainty of emission factors and activities for fuel combustion and main industrial processes. The data concerning the energy carriers consumption are divided depending on activity values and uncertainties are various for each activity range.  It is the result of decrease of uncertainty value along with increase of given fuel consumption. It means, that the uncertainties for main emission sources of Energy category  are the lower than for other one. 
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Table A5.1. The uncertainty U for activity estimated based on statistical data (GUS 2002a)
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Table A5.2. The uncertainty U for activity and emission factors estimated based on analysis of the GHG inventories for 1988-98 

Table A5.3 The uncertainty U for activity and emission factors estimated based on analysis of 
        the GHG inventories for 1988-98 

	Specification
	U (activity) [%]
	U (CO2) [%]
	U (C4H) [%]
	U (N2O) [%]

	Fugitive emission from fuels

	Solid Fuels
	0.2
	
	15.0
	

	Oil and Natural Gas
	0.5
	6.6
	8.1
	

	Agriculture

	Enteric Fermentation
	5 (it concerns livestock population)
	
	21
	

	Manure Management
	
	
	20
	

	Agricultural Soils
	5
	
	
	4

	Field Burning of Agricultural Residues
	30
	
	15
	35

	Land-Use Change and Forestry

	Changes in Forest and Other Woody Biomass Stocks
	CO2 removal only (uncertainty have been amounted to11%)

	Forest and Grassland Conversion
	2
	30
	30
	30

	Abandonment of Managed Lands
	CO2 removal only (uncertainty have been amounted to11%)

	CO2 Emissions and Removals from Soil
	2
	30
	
	

	Waste

	Solid Waste Disposal on Land
	23
	
	31
	

	Domestic and Commercial Wastewater
	20
	
	20
	

	Industrial Wastewater
	30
	
	11
	


Table A5.4 The example of the GHG emission uncertainty in 1998 
	Source Categories
	Emission uncertainty [%]
	Standard deviation [Gg]
	Share in total variance [%]

	
	CO2
	CH4
	N2O
	CO2
	CH4
	N2O
	CO2
	CH4
	N2O

	Total national emission
	0.7
	13.8
	6.5
	2384
	322.5
	3.4
	100.0
	100.0
	100.0

	1.A. Fuel Combustion
	0.7
	29.9
	10.9
	2368
	15.7
	0.8
	98.7
	0.2
	5.7

	1.B. Fugitive Emission from Fuels
	7.8
	9.0
	
	8
	73.8
	
	0.0
	5.2
	

	2. Industrial  Processes
	2.1
	11.3
	20.1
	218
	1.0
	2.6
	0.8
	0.0
	59.3

	4. Agriculture
	
	13.6
	6.4
	
	78.9
	2.0
	
	6.0
	35.0

	5. Land-Use Change and Forestry
	26.3
	30.1
	
	170
	0.1
	
	0.5
	0.0
	

	6. Waste
	
	34.9
	
	
	303.4
	
	
	88.5
	

	Some of the major categories

	Power generation plants
	1.0
	8.1
	7.3
	1442
	0.1
	0.1
	36.6
	0.0
	0.2

	Metallurgy processes
	2.8
	10.4
	8.3
	559
	0.2
	0.0
	5.5
	0.0
	0.0

	Road transport
	3.8
	10.7
	9.4
	1005
	0.8
	0.1
	17.8
	0.0
	0.2

	Household
	1.5
	28.5
	19.6
	492
	9.4
	0.2
	4.3
	0.1
	0.4


Table A5.5 The example uncertainty of the GHG emission in CO2 eq  in 1998 
	
	Emission uncertainty [%]
	Standard deviation [Gg]
	Share in total variance [%]

	Total national emission
	2.2
	8063
	100.0

	1.A. Fuel Combustion
	0.7
	2404
	8.9

	1.B. Fugitive Emission from Fuels
	8.9
	1551
	3.7

	2. Industrial  Processes
	5.7
	835
	1.1

	4. Agriculture
	8.1
	1768
	4.8

	5.Land-Use Change and Forestry
	11.8
	3521
	19.1

	6. Waste
	34.9
	6372
	62.5

	Some of the major categories

	Power generation plants
	1.0
	1443
	3.2

	Metallurgy processes
	2.8
	559
	0.5

	Road transport
	3.7
	1006
	1.6

	Household
	1.5
	534
	0.4


Annex 6. Uncertainty estimation of the 2003 inventory

Uncertainty analysis for Greenhouse Gases emissions in 2003 for Poland

Uncertainty analysis for the year 2003 was performed with Tier1 methodology. This simplified methodology is based on conditions listed below:

· every value is independent (there is not correlation between values)

· probability distribution is symmetric (probability of underestimation and overestimation is the same)

In case of Poland, sector 5. LUCF was excluded form the analysis, also due to lack of appropriate information, there is no analysis for industrial gases (HFCs, PFCs, SF6).

First step of the analysis was to assign uncertainty to each activity and emission factor. Next step was to estimate error propagation and its influence of total results. To estimate error propagation from activity and emission factor to emission values, formula (1) was used.

Uemission= square root (Uact2 + UEF2)




(1)

where: Uemission – uncertainty of emission value

 Uact – uncertainty of activity value
 Uef – uncertainty of emission factor value

To estimate error propagation from sectoral emissions to national total, formula (2) was used

Uemission= square root (Σ (Emission * Uemission)2)/ Σ Emission

(2)

where: Uemission – uncertainty of emission value in sector

 Emission – emission from sector
As the base bottom level of analysis the following sectors were chosen:

· sector 1: levels 1.A.1, 1.A.2, 1.A.3., 1.A.4, 1.A.5 with disaggregation on fuels (liquid, solid, gaseous, biomass etc.)

· sector 2: levels 2.A.1, 2.A.2 ........ 2.C.3. (no estimates of emission from 2.D i 2.E in case of Poland)

· sector 4: 4.A.1, 4.A.2 ........ 4.F.5

· sector 6: 6.A.1, 6.A.2; 6.B with disaggregation on wastewater types and 6.C with disaggregation on waste types.

To estimate uncertainty of input data,  the results of research made in 2000 for the 1998 GHG emission inventory were used. This data was assigned for emission factors for CH4 and N2O in sector 1. Energy, 4. Agriculture and partly in 6. Waste. Another source of data on uncertainties was analysis made in 2003 for 2002 GHG Inventory in case of Sweden. This uncertainties were assigned to activities in sector 1. Energy and for activities and emission factors in sector 2. Industrial processes. Other uncertainties for activities and factors were estimated with expert’s opinion in National Emission Centre in Warsaw (CO2 emission factors in sector 1. Industry; and activities and factors in 6.C Waste/Waste Incineration. Analysis of error propagation gives results of uncertainty of national totals as shown below:

CO2 – 1,7%

CH4 – 9,6%

N2O – 12,6%

Acitivities

Most uncertain values of activity were assigned in category 4.F Agriculture/Field Burning of Agricultural Residues and in 6.B Waste/Domestic and Commercial Wastewater. Lowest uncertainty values were assigned to 1.B Fugitive emission from fuels and in 1.A.1 Energy/ Fuel Combustion/ Energy Industries (2%).

CO2 emission factors
Most uncertain values for CO2 emission factors were assigned in sector 2.C Metal Production, and 6.C Waste incineration (10%), the most precise values were in 1.A Fuel Combustion (1-2%).

Low level of uncertainty of national total of CO2 (1,7%) comes from the fact, that most part of emission comes from sector 1.A Fuel Combustion where data for activities and factors is most precise (relatively 2-5% and 0,2-2%).

CH4 emission factors

Most uncertain values for CH4 emission factors were assigned in sector 1.A.3 Transport (50%), and for liquid fuels in 1.A Fuel Combustion (41,8%), the most precise values were in 1.B.2 Fugitive emission from fuels/ Oil and natural gas (8,1%).

Uncertainty of CH4 emission is on the level of 9,6% which is result of share of agriculture sectors 4.A. Enteric Fermentation and 4.B Manure Management in national totals. Emission factors in those sectors have high uncertainty on level 20-21%

N2O emission factors

Most uncertain values for N4O emission factors were assigned in sector 4.B.11 and 4.B.12 Manure management (50%), and for liquid fuels in 4.F F Agriculture/Field Burning of Agricultural Residues (35%),  most precise values were for Natural gas combustion in 1.A.3 Transport (2,3%) and 1.A Fuel Combustion (3,8%).

Highest value of uncertainty of national total occurred in N2O (12,6%) and is a result of high uncertainty of the emission factors in Manure Management sector of Agriculture (4.B.11 Liquid systems and 4.B.12 Solid Storage and Dry Lot – 50%) – most important sector in emissions of N2O. 

The uncertainty assessment of GHG Inventory for 2003 was made on the basis of calculations and experts opinions made in 2004 (inventory year 2002: CO2 1,7%, CH4 9,8%, N2O 12,3%).

In 2005, for the first time sector 3. Solvents and Other Products Use was included in calculations with high sectoral uncertainty 28,3%. Emission from this sector is small compared to total CO2 and high uncertainty have very little influence on uncertainty of values of national CO2 emission.
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