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CGE Greenhouse Gas Inventory Hands-on Training
Exercises

Industrial Processes

For the exercises below, use the IPCC Emission Factor Database to identify suitable emission factors

Cement production
You have not been able to find information in your country on the amount of cement produced annually. However, on the UN Statistics Division website (http://unstats.un.org/unsd/databases.htm) you find the following information under the category “Cement, except in the form of clinkers”. Use this information (assuming that both blended and Portland cement types are produced) to estimate CO2 emissions from cement production for the years 1990, 2000 and 2005 using the highest tier methodology possible. 
	Year
	Amount (kt)

	2005
	No data

	2004
	4,494.00

	2003
	4,632.00

	2002
	4,584.00

	2001
	4,700.00

	2000
	5,703.00

	1999
	6,354.00

	1998
	6,476.00

	1997
	5,916.00

	1996
	6,723.00

	1995
	No data

	1994
	6,204.00

	1993
	No data

	1992
	6,500.00

	1991
	6,585.00

	1990
	No data


Six months after you have performed the calculations, a study becomes available claiming that the production of cement in your country has varied over the years as shown in the table below.  What difference, if any, would this information make in your CO2 emissions estimates for the years 1990, 2000 and 2005? 

	
	1990
	2000
	2005

	Production mix (Portland/blended)
	60/40
	70/30
	85/15

	Percent additives in blended cement
	40%
	20%
	20%


Lime production

Annual lime production data (in kt) for the years 1990–2000 are given in the table below. 

a. Estimate CO2 emissions for all years.
b. If in year 2000, 35% of your production of dolomitic lime was slaked and converted to hydrated lime, how would this affect the CO2 emissions for that year?
	Year
	High-Calcium Lime
	Dolomitic Lime

	1990 
	11,166
	2,234

	2000
	14,300
	3,000

	2005 
	14,100
	2,990

	2006 
	15,000
	2,950

	2007 
	14,700
	2,700

	2008 
	14,900
	2,310

	2009 
	15,800
	1,830


Aluminium production

Annual aluminium production data (in kt) for the years 1990–2000 are given in the table below. For the years 1990–1997, the predominant production process was Center Worked Prebaked, while since 1998, the vast majority of the production plants have switched to the Vertical Stud Soderberg process.  Using the data in the table below and relevant EFs, estimate PFC (CF4 and C2F6) emissions from your country’s aluminium production for the years 1990, 1995 and 2000.

	Year
	Aluminium production

	1990
	56,316.00

	1991
	54,472.00

	1993
	53,949.00

	1994
	54,560.00

	1995
	No data

	1996
	51,046.00

	1997
	46,444.00

	1998
	44,483.00

	1999
	42,990.00

	2000
	No data


Adipic acid production

Using the adipic acid production data in the table below and by selecting an appropriate EF estimate the resulting N2O emissions for the complete time series (1990–2005). Consider three scenarios for the abatement technology: 

1) No abatement measure; 

2) Catalytic destruction; and 

3) Thermal destruction.

	Year
	Adipic acid production (kt)

	2005
	No data

	2004
	294.00

	2003
	320.00

	2002
	305.00

	2001
	298.00

	2000
	No data

	1999
	250.00

	1998
	245.00

	1997
	237.00

	1996
	180.00

	1995
	No data

	1994
	166.00

	1993
	No data

	1992
	123.00

	1991
	99.00

	1990
	No data


Nitric acid production

Using the nitric acid production data in the table below and by selecting an appropriate EF, estimate the resulting N2O emissions for all years from 2000 to 2009. While selecting your EFs, consider the following scenarios for the production process: 

1) 100% older (pre-1975) plants without non-selective catalytic reduction (NSCR); 

2) 27% older (pre-1975) plants; 62% plants using NSCR; 11% unknown.
	Year
	Nitric acid production (Gg)

	2000
	7,900

	2005
	

	2006
	

	2007
	7,827 

	2008
	6,686 

	2009
	5,924
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