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g Energy Subsector: Main Activity

Electricity and Heat Production

/ "~ A\
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4 Essence of the approach N

Statistical Data

Parameters Other Information
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Mathematical model:
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Electricity Generation: input data

« GUS, official statistical data

SieliRifeell o Official web sites of associations and plants
Data

e IPCC
 Individual Power Plants

EilEEL o * NIR, national data

factors

« Google Earth

BI[o[Iz|88 « Coordinates of Power Plants
maps




4 Mathematical description: “Electricity Generation” and\
“Combined Heat and Power Generation”

Elgn (é:En,np ): ;QERn,f ) FEn,f (é:En,np ) En £ (fEn np)

Egn (SEEn,np ) the emission of the g-th GHG from fuel burning of a point source;

R
QEn,f the amount of the f-th fuel type consumed in region R;

Fe (é: En.n, ) dissagregation coefficient the f-th fuel type

KEn f the emission factor of the g-th gas from burning the f-th fuel type

Cf (ég En,np ) the calorific value of the f-th fuel type for point-type source

Uncertainties distributions of the model parameters:

QEnf é:Enn |j1> KEnf’ f(fEn,np) |j1>
[ ; /N k/




4 Principles of forming geo-referenced input data for A
modeling the emission processes

Electricity production:
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4 Principles of forming geo-referenced input data for h

modeling the emission processes

Electricity production:
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e

Poland

The results of spatial GHG emission modeling from
electricity and combined heat and power generation

Electricity generation
(th. tones CO2-eq., 2012):

™




Uncertainty analysis: Monte-Carlo method

Inventory level

Power Plants

VAN \ / «\
~

A g
- ‘QE”’f \E"E”’”p ) Kenr:Cy Iterative process

Number of realization...
J\ /\A\ \

Fuel types (coal, brown
coal, nat. gas, oil,...)
Types of GHG
CO,, CH,, N,O
s QEn,f \gEn,np )' Klgn,f ,Cf

Result

J

Total emission/uncertainties:
COz, CH4, Nzo, COZ'eq.

LA
N
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Uncertainty estimates: Poland

Total emissions, th. t
(uncertainty, %)

CO, th.t

CH,, th.t
(uncertainty, %)

N,O, th. t

Power/heat plant (uncertainty, %)

uncertainty, %
( b

(-

Elektrownia 28624,0 0,26 0,39 287474
Patnéw II (-13,8: +15,3) (-18,0: +20,8) (-17,1: +19,5) (-13,8: +15,3)
BOT Elektrownia 17535,9 0,16 0,24 17611,5
Belchatéw SA (-13,8: +15,3) (-18,1: +20,8) (-17,1: +19,5) (-13,8: +15,3)
BOT Elektrownia 8317,4 0,07 0,11 8353,3
Turéw SA (-13,8: +15,3) (-18,0: +20,8) (-17,1: +19,5) (-13,8: +15,3)
Elektrownia 7862,2 0,08 0,12 7901,8
Rybnik SA (-17,6: +20,2) (-21,0: +24.8) (-20,1: +23,7) (-17,6: +20,2)
BOT Elektrownia 6012,1 0,06 0,10 6042, 4
Opole SA (-17,6: +20,2) (-21,0: +24.8) (-20,1: +23,7) (-17,6: +20,2)
Elektrownia 5271,9 0,06 0,08 5298,5
Polaniec (-17,6: +20,2) (-21,0: +24,8) (-20,1: +23,7) (-17,6: +20,2)

* 79 power/heat plants in Poland

* 6 power plants emitted over 52% of total emissions (in CO,-eq) in this sector (2012)

/




Sensitivity analysis:
Elektrownia Patnow II (Poland)
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Statistical data
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Dependence of total uncertainty of emission estimates for Elektrownia Patnow Il
to changes of uncertainty (on P %) of input parameters
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e

Conclusions

o Reducing uncertainty of net calorific values can recude

overall uncertainty on power/ heat plants level

® Decreased uncertainty of the location of point sources

reduces spatial uncertainty

Further steps

* Uncertainty due to disaggragation — still to be analyzed
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