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ANNEX 2

Table 2: GPG2000 good practice in adapting Revised 1996 IPCC Guidelines

to lack of activity data (AD) and emission factors (EFs)
	SUBSOURCE CATEGORY: 2A1 CO2 – CEMENT PRODUCTION

	National circumstance
	Recommended   Good Practice
	Reference

	Plant level clinker production data not available 
	Obtain AD from national cement statistics, industry association, or international data sources
	Decision Tree Figure 3.1

	
	Estimate emissions using Tier 1 method based on cement data based on clinker produced in country
	

	Cement types are known
	Use default fractions for various cement types to estimate clinker fractions in each cement type  
	Tables 3.1, 3.3A; 3.3B

	Fraction of cement types not available 
	Use default fractions (eg 95% clinker  for essentially Portland cement (NOTE-98% Default in Rev96GL is considered too high by GPG2000)
	GPG2000  page 3.14 para 1

	CaO content of clinker not available
	Use default lime (CaO) content value of 65%
	

	
	EMISSION FACTOR ESTIMATION
	

	Country-specific EF not developed and documented
	Estimate EF emissions based on Equation 3.3 (EF=0.785tonneCO2/tonne pure lime×CaO pure lime /tonne pure clinker)×f pure clinker/total clinker (with other non-carbonaceous materials (eg gypsum CaSO4) 
	GPG2000 page 3.12

	
	PROCESS EMISSIONS ESTIMATION (Tier 1)
	

	Process emissions not estimated for lack of EF
	For Portland cement :

EF=stoichiometric ratio (0.785)×Default lime content in clinker  depending on cement type(s) (CaO)×Default clinker ratio (f) 
	

	
	Where:

Stiochiometric ratio=0.785tonneCO2/tonne pure Default lime content in clinker=0.65 pure lime/tonne pure clinker

Default clinker ratio=0.95pure clinker/tonne total clinker 


	

	
	=0.785tonneCO2/tonne pure limex0.65 pure lime/tonne pure clinker×0.95pure clinker/tonne total clinker 


	

	
	=0.485 tonne CO2/tonne total clinker
	

	UNCERTAINTIES 
	Default  provided based on the Decision Tree
	Table 3.2

	quality assurance/

quality control

(QA/QC)
	Source category specific QA/QC procedures 
	Section 3.1.1.3

	
	· Comparison of top-down and any bottom-up approaches
	

	
	· Compare aggregated national factors (where available) and IPCC(D) and document differences
	

	
	· Site-specific activity data checks at  plant-level for  measurement techniques, technology type, operational practices and data reporting system
	


Table 2.2 

	SUBSOURCE CATEGORY: 2A2: CO2 – LIME PRODUCTION

	National circumstance
	Recommended   Good Practice
	Reference


	Plant-level lime production data not available
	Estimate total production from national statistics,  industry association, international data
	Decision Tree Figure 3.2


	
	Include estimate of commercial and captive lime production from other sources, eg. iron and steel plants
	


	Fractions (purity) of lime types not available
	Use default CaO and CaOMgO fractions (purity) 
	Table 3.4


	
	f (quick lime)=0.95 tonne pure CaO/tonne total lime
	GPG2000 Table 3.4  


	
	f (dolomite)=0.85/95tonne CaOMgO /tonne total dolomite
	


	
	f (hydraulic lime=0.75 tonne CaO/tonne total hydraulic
	


	Country-specific EFs not developed
	 EF ESTIMATION METHOD
	


	
	EF (by lime type) = stoichiometric ratio (lime type)×purity factors (f) (by lime type)
	


	
	Estimate component lime EFs
	


	
	EF(quick lime)=0.785×f(1)

                        =0.785×0.95=0.75
	GPG2000

Table 3.4  


	
	EF(dolomite lime)= 0.913×f(2)

                             =0.913×0.85=0.776
	


	
	EF(hydraulic lime) =0.785× f(3)

                                =0.785×0.75=0.589
	


	Fractional composition of lime not available
	Default ratio 85/15
	GPG2000

page 3.22

para. 4


	
	Estimate aggregate EF based on fractions of  lime types using equations 3.5A and 3.5B
	


	
	
	


	
	EF(aggregate):
	


	
	= p×EF(quick lime)+ q×EF(dolomite) 
	


	
	where p,q are proportions/lime fractions by type 
	GPG2000

page 3.20


	
	=0.85×0.75+0.15×0.78

= 0.75 (Aggregate EF) 

(Stoichiometric ratio=0.79)
	


	
	PROCESS EMISSIONS ESTIMATION
	


	
	CO2 Emissions = Aggregate EF tonne/tonne total aggregate Lime × AD tonne total aggregate  lime
	


	
	
	


	
	
	


	Production of hydrated lime not available
	Apply default ratio of hydrated lime
	Table 3.5



	SUBSOURCE CATEGORY: CO2-Iron and Steel production

	National circumstance
	Recommended   Good Practice
	Reference


	Data on reducing agents or plant‑specific information on fuels used as reducing agent (CO, H2, natural gas) not available
	Use nationally compiled production data on iron/steel production:


	Decision Tree Figure 3.3


	Country-specific methodology not developed and/or documented
	Estimate emissions based on Tier 1 method as follows:
	


	
	ESTIMATE AD FOR REDUCING AGENTS BASED ON PROCESS REACTION
	


	
	Process Reaction:  
	


	
	Fe2O3 + 3C = 2Fe +  3/2 CO2
	


	
	Stoichiometric ratio =  36 tonnes C/ X tonnes of pig Iron 
	


	
	Estimate mass of reducing agent from coke and charcoal consumption based on stoichiometry of iron ore reduction in integrated iron and steel industry production including EAF electrodes where applicable
	


	
	AD (Mass of reducing Agent)

= 36 tonnes C/X tonnes pig iron × Q total pig iron  production
	


	Lack of EF
	Use DEFAULT EF by reducing agent type
	


	
	Coal
	2.5 tonne CO2/tonne reducing agent
	Table 2-12 Rev96GL


	
	Coke
	3.1 tonne CO2/tonne reducing
	


	
	Petrol coke
	3.6 tonne CO2/tonne reducing agent
	


	Source category not estimated  (NE)
	PROCESS EMISSIONS ESTIMATION 
	


	
	Estimate emissions based on mass of reducing agents using default EFs
	GPG2000

Table 3.6


	
	CO2 emissions 

= EF tonnes CO2/tonne reducing agent C(type) × AD tonne C(type) 
	


	
	Subtract fuels used as reducing agent from 1A1–fuel combustion subsource to avoid double counting
	Decision Tree 3.3

Box 1


	
	Note: The method overestimates net CO2 emissions by the neglect of carbon storage steel production (Default mass storage C = 2.5-3.5 kg/tonne steel)
	Rev96GL section 2.13.3.2


	SUBSOURCE CATEGORY: 2B3: N2O –NITRIC ACID PRODUCTION

	National circumstance
	Recommended   Good Practice
	Reference


	Plant-specific emissions

and destruction data

not available directly

from plants
	
	


	Plant-specific production data (AD) and EF not available
	Use aggregate production data from national  statistics, industry association, international data
	


	
	Identify the origin of the design (Canada, USA, Japan, Norway) to select appropriate default N2O generation factor
	Table 3.8


	
	Identify nitric acid intermediate production that may be integrated in other process plants and not reported as commercial product to improve completeness (coverage). Generally these constitute about 30–50% of reported production.
	Completeness page 3.36


	SUBSOURCE CATEGORY: 2B4: N2O – Adipic Acid production

	National circumstance
	Recommended   Good Practice
	Reference


	Plant-specific emissions

and destruction data

not available directly

from plants
	Use aggregate production data from national  statistics, industry association, international data
	


	Plant-specific production data (AD) and EF not available
	 identify the abatement technologies and utilisation factor  to select appropriate Default N2O generation factor
	Table 3.7


	SUBSOURCE CATEGORY: 2C4: PFCs – Aluminium production

	National circumstance
	Recommended   Good Practice
	Reference


	Where smelter level process data (AEF, AED/AEO) are not available
	Use default emission factors by

technology type  for CF4 and CF6 separately


	GPG2000 Table 3.10


	
	Estimate emissions using default EF (kg/tonne Al) multiplied by the aluminium production over time
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