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Aoy - BOC M d B3O dz! datHjts dRfAzOm§ @zt F3KO to datsolf LtdzAsHER tofiCjkt e dzv o

dzOB dzs HOoO N j jMw o (2900 ) R jss@h BH Gj b L O] dolf DezO g ¢
CslsdzO ~ 5;
Gy, -HEABOL B s @ L BBO 6 datshl L izGER tufH jr v | B sEER] dadj ¢
y.
[ddzd BOdz' dz 2 CGGHEo 5o OSSR ERBUME s ¢ OB ¥ H Od&hw o 2
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a = I:Cfueloily B 1-26
’ FC +FCpoaly (B.1-20)

fueloil,y
Ijdzdual ge®f toj v jdzv jlsmw €COC KOS d B30 dziagzts jdzOmtels Hedjo d tg Hj thy
IS4 uJ dedi sdgde’'j ~H O©@dg B &Z29 B0 6: s 2002 ¢.

Qnax = MAX{ Gooo ot 2’30}2 (1.1-27)
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FC

fueloil,PJ,y

+FC

dpyy = FC (B.1-28)

fuel oil,PJ,y coalPJ,y

t Offr tsH a3Cu-IzAstfos My j dzOteds o MBhrdededd | ks O©d 2
HG

_ fuel oil,BL, y
fueloil,BL,y — h .

FC (1.1-29)

fuel oil

l1JL tjoOodzdLOoydd fwsiSsO MyYdecOdzdy Coda3z:BT dzts B' Isj m-
FCarkeLy =0. (1.1-30)
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FCYsarspwaL.y :M ( 1-311
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PEy = F)EcoaLy + PEerlO”,y + I:)EBWWcomb,y’ (1.1-32)

CHJ PE,,, -o'" Bty ®BEkMmdse djdd j nyHcPtdjBsgedr o I
G5y 0 It &p
PEieioiy - ©" BB &pbmdzse dzj dedz" § M d eOdfdy ds§ whD WlskoO
Isd ud dzdyl &5 H.P
PBowweomby - @7 BBENED d CHy, BB lMdSe dzj dzdz’ § My deOded o r
Cszdudmise© sr{ (o MmMOodz ddd M defuid visCusdq o5 dMmrn &
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PEcoaly = I:CcoaLPJ,y 3 EFCOZ,coaI' (.I .1—33)
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I:)Efueloil,y = I:CfueloiI,PJ,y 3 EFCOZ, fueloil * (J .1-34)
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I:)EBWWcomb,y = I::’Ebarkcomb,y + F)Esd+spwcomb,y (81'35)
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. (B.1-36)
3 (EFCH4,BWWc0mb3 GWPCH4 + EFNZO,BWWcomb3 GWPNZO )3 10
PEyakcomsy = (FC barkpay - FC%barkeLy 2 NCV2,3
(B.1-37)
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PEy = PEcoal,y + I:)Efueloil,y + I:)EBWWcomb,y (J -1‘38)
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@1 J  HGopopupsy -0 ' t6OBASISIS j f dztso 52 1 dzjutecAl @O € tsfsdiakesj ~d  tslsf g
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113,
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D2 N I

I " cOBsIsCO Isjfdztsoats? 1dzjteecdd SCtldsdy ~dj wWiadedycdEHjo
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G10m3 Tmax 3([g 'hlw
1000

HGl sd+ spw PJ y 2(1 flmin) K31, (J 1—41)

GHj K-St WWdydjds LOctkzL¢d Stlbd®. "1 5 fesjChlz o
) e des szl ¥ d GoQcdgsz L € d € 5ls 2@ o Had ¥5© j iy F GOl dz' d3
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(s7{0] 22001102  fctead. dadfs dy ®ej mMstslse j sfiso d d fi f tots j CU6dzts 2 H
HGS’BWW’PJ’yz 1627906 % | T

It OB IS O Isj ff das§ €2 dzOdzjBOA dzds jo ffisty i) talsefiji dssias H O
HG _ HGCHPP—l,PJ,y - HGl,sd+spwPJ,y - HGS,BWW,PJ,y

fueloil,PJ,y — _ :
1+ 1 aPJ,y 3 hc0a| (J .1‘42)

ap,, h

fuel oil

1020 Y jHizH P L Bl D BROCEEEZIOL zIs© d Hddw o teus® MzE2L0A 2dz@ 62 0 1
§ tod ded 30 J "Isdgay, ,ADBo dz
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sihisQls 5§

HGcoal,PJ,y = HGCHPP—l,P.],y - HGl,sd+spwPJ,y - HGS,BWW,PJ,y - HGfueloil,PJ,y- (J -1‘43)
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FCYarkpsy = FCYbarkps200e = 142215 dz3( fifgs. © O3z ykz 1 . 1

[B jddz 2 ©OMAtH ot o kY@ ogamslgfgmz@xqs;q g EH @& j shw ¢ OF
s qdS G o, SiEEYY o Ctlsdon -1
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|Ca|cu|ation of CO,-equivalent emission reduction from BWW prevented from stockpiling or taken from stockpiles |

jddsilO O dzO1 tosB dzgsets L OL ¢

General input data BWW - bark wood waste
Conversion factor organic carbon to biogas (a) 1,8; md biogas/kg carbon
GWP Cii 21 LEGEND
Density methane 0y7lékg/m3
Methane concentration biogas 50% db =dry basis
Half-life biomass (tau) 15 year wb = wet basis
Decomposition constant (k) 0,04éyeaf1 yellow cells = unprotected cells
Generation factor (zeta) 0,77 red marks = comment field included
Methane oxidation factor 0,10
Percentage of the stockpile under aerobic conditi 10%
Biomass specific input data Bizzﬁz;:m Fresh
Organic carbon content (db) N 53,6%db A
Moisture content 50,0%wb
Organic carbon content (wb) N 0,0% 26,8%wb
Lignin fraction of C 7 0,25
Fresh biomass prevented from stockpiling or taken from
Year .
stockpile
Biomass from stockpile Age of biomass Fresh 2008 2009 2010 2011 2012
(tony,) (years) (tony,)
2003 98 22( 6 349 6 062 5789 5527 527§
2004 115 90§ 7 847 7 492 7 154 6 831 6 527
2005 [ 143 806 10 196 9735 9 296 8 876 8 474
2004 156 241 11 601 11 077 10 577 10 100 9 643
2007 [ 151873 11 810 11 277 10 768 10 282 9 8117
2008 [ 157 145 12 798 12 221 11 669 11 142 10 634
2009 [ 103 647 8 441 8 060 7 696 7 349
2010 [ 157 148 12 798 12 221 11 664
2011 157 14§ 12 798 12 221
2012 [ 157 144 12 794
Total 0 1398 287
Total emission prevention ) 60 602 66 306 76 110 85472 94 411

Spreadsheet model developed by:

BTG biomass technology group B.V.

P.O. Box 217

7500 AE Enschede

The Netherlands

tel: +31 53 4892897

fax: +31 53 4893116

email: office @btgworld.com

www.btgworld.com

This spreadsheet model is based on the report: "Methane and Nitrous Oxide Emissions from Biomass Waste Stockpiles”, Wapldisarése@feh, August 2002
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|Ca|cu|ation of CO,-equivalent emission reduction from BWW prevented from stockpiling or taken from stockpiles |

General input data BWW - bark wood waste
Conversion factor organic carbon to biogas (a) 1,8; m® biogas/kg carbon
GWP CHi 21 LEGEND
Density methane 0,715 kg/m®
Methane concentration biogas 50% db =dry basis
Half-life biomass (tau) 15 year wb = wet basis
Decomposition constant (k) 0,046‘>ye,31r’l yellow cells = unprotected cells
Generation factor (zeta) 0,77 red marks = comment field included
Methane oxidation factor 0,15
Percentage of the stockpile under aerobic conditi 10%
Biomass specific input data Bizg;iskiiflreom Fresh
Organic carbon content (db) N 53,6%db X
Moisture content 50,0%wb
Organic carbon content (wb) N 0,0% 26,8%wb
Lignin fraction of C X 0,25
Fresh biomass prevented from stockpiling or taken from
Year .
stockpile
Biomass from stockpile Age of biomass Fresh 2008 2009 2010 2011 2012
(tony) (years) (tony,)
2003 78 799 5094 4 864 4 644 4434 4234
2004 [ 100 193 6 783 6 477 6184 5 905 5639
2005 74 684 5295 5 056 4828 4610 4 401
2004 84 371 6 265 5982 5712 5454 5 209
2007 f 46 1871 3592 3429 3275 3127 2984
200§ 56 423 4 595 4 388 4190 4 000 3820
2009 f 49 759 4 053 3870 3695 3529
2019 [ 142335 11592 11069 10 564
2011 [ 142 334 11 592 11 064
2012 142 339 11 592
Total 0 917 422
Total emission prevention ) 31623 34 248 44 293 53 885 63 044

Spreadsheet model developed by:

BTG biomass technology group B.V.
P.O. Box 217

7500 AE Enschede

The Netherlands

tel: +31 53 4892897

fax: +31 53 4893116

email: office @btgworld.com
www.btgworld.com

This spreadsheet model is based on the report: "Methane and Nitrous Oxide Emissions from Biomass Waste Stockpiles”, WoitisankeBegrch, August 2002
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