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Project Purpose:

To assist UNDP and Serbian Environmental Protection
Agency of the Ministry of Agriculture and Environmental
Protection (SEPA) in identifying the national emission
factors for domestic lignite and calculating national
emissions from TPP for the reporting period 1990-2013.



Outputs:

v’ Report on net calorific value and emission factor of the
raw lignite from pit-mine exploitation in Serbia

v Report on consumption of fuel in each individual
combustion plant

v CalEF - tool with purpose to calculate coal CO, emission
factor and net calorific value (NCV)
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Methodology for calculation of CO, emission
factor and net calorific value (NCV)

Coal contains five main fuel elements: C, H, S, N and O.

For calculation of accurate CO, emission factor it is necessary to obtain the
high reliable composition of coal (mass fraction of mentioned main fuel
elements) as well as mass fraction of ash (A) and moisture (W).
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CO, emissions
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Report on net calorific value and emission factor of the
raw lignite from pit-mine exploitation in Serbia

Due to very disaggregated data of lignite used in thermal power plants (TPP) that are in PE EPS
system, it was possible to calculate a CO, emission factors and net calorific values (NCV) for each
TPP. In some cases, it was even for each unit within the TPP.

As well, it is important to say that information of fields, within basins from which is used coal,
was not available.

On the other hand beside this detailed data of combusted coal, there are some gaps in data
within the observed period (1990-2013).

The period 2006-2013 is almost fully covered with all necessary data, while the previous period
(1990-2005) completely missing. Nevertheless, based on analysis of emission factors calculated
on available data and some periodic data for years from period earlier than 1990 (marked with
red letters in tables), it is possible to use average values for specific facilities to fulfill the data
gaps (for same facilities minor differences between calculated values for different years could be
observed, less than 5%).



In this Report are presented emission factors of CO, and net calorific values of lignite
combusted in next facilities:

TPP Nikola Tesla A (TENT A),
TPP Nikola Tesla B (TENT B),
TPP Kolubara,

HP Vreoci,

TPP Morava,

TPP Kostolac A,

TPP Kostolac B.

As well based on those results it was possible to give the same parameters for both
lignite basins in Serbia:

Kolubara basin and
Kostolac basin.



CO, emission factors and net calorific values of lignite
combusted in TENT Aand B
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TPP KOSTOLACA and B

107000

106500

106000

105500

EFcoz[g/GJ]

105000
104500

104000

103500

103000

102500

—4—KOSTOLACH / \ /
—@—KOSTOLACB V

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

TPP Morava

EFCO,[gG)]

107000

106000

105000

104000

103000

102000

101000

A

/\ ’

S S\ S
\ /

co,

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013




HP Vreoci
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Average value of CO, emission factors for lignite from Kolubara basin, according data
presented in this report, is 107685 g.,,/GJ, while net calorific value is 7975 kJ/kg.

Raw lignite from Kostolac basin has CO, emission factors of 104592 g.,,/GJ and net
calorific value of 8454 kJ/kg.

It is important to underline that those mentioned values are the most aggregated
data, and that this Report provides data disaggregated to the lowest level - unit level.

If compare aggregated results of CO, emission factors for Kolubara and Kostolac basin
with IPCC default CO, emission factor for lignite (101000 g.,,/GJ) it could be
concluded that Serbian open-pit mined lignite has slightly higher value. But on the
other hand if it is compared with CO, emission factors for each unit or plant it could be
observed that factor is in wider borders (approximately from 94000 to 118000

0./ GJ).



Report on consumption of fuel in each individual
combustion plant and emission calculation

According the calculations provided from above mentioned Reports and data of fuel
consumption provided by PE EPS, in this Report are presented results of CO, emissions
calculations for next facilities:

TPP Nikola Tesla A (TENT A),
TPP Nikola Tesla B (TENT B),
TPP Kolubara,

HP Vreoci,

TPP Morava,

TPP Kostolac A (TEKO A),
TPP Kostolac B (TEKO B).

As well as aggregated CO, emissions from these sources are provided within this
Report.

Available data on fuel consumption were for period 2008-2013, so based on that and
CO, emissions were calculated and presented in this Report.



Fuel consumption
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CO, emissions
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TENTRAR TENTEBR )
Year? Totall Totala
A1l A203 A3 Adnm A50 A6l TENTRZ B1Gl B2@I TENTB

2008a 1711@ 14880 24750 28860 25320 1291R 123843  5899F 51756 110730
2009R 14060 15320 22740 26160 26320 2452@ 129127  4752( 37940 85460
20108 13056 13450 16740 25880 20400 11728 1012473 40477 5318p 93650
2011R 16470 15750 22541 22570 24006 3151R 132847 46350 3950r 85850
20120 1453p 14600 25810 25760 1701@ 3153@ 12924F 27840 50730 78570
2013 13380 1330m 21370 2514p 28176 26676  12804F 5215F 5324p] 105397
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Year? K12 K3m K4 K5 K62  Totald
20082 3417 1950 1450 2718 10338  1985@
20097 3760 1078 3908 2318 4108 15147
20108 2890 2450 1647 1680 11308 1996
20117 2950 2038 938 1430 10817 18148
20120 2687 2748 2998 2780 8128 1930@
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20081 25683 40072 20083 1987 8860
20092  2616@ 51320 20093 1980 629
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20118 2279@ 52420 20118 1870 5950
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Contribution of each coal TPPs and HP, discussed within this Report, to the overall CO,
emissions
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15000 m TEKO B
10000 m TEKO A
5000 m TENTB
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0
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Data that are using for mentioned calculations, have to be highly reliable and have to
be provided from adequate institution, otherwise using inadequate data could resulted
more incorrect results than using default emission factor.



CalEF

CalEF is tool with purpose to calculate coal CO, emission factors using the specific
elements of proximate and ultimate analysis (H, C, N, S, O, A and W) as well as net
calorific value of coal. Beside that in case if the net calorific value is missing CalEF is able
to calculate it based on mentioned specific coal components.
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