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RIAJt S OARC Ju4 Remfr1 3m vaf JIRrRCM 1JC tUOJRYOARR It JrsuUd
l tod dztsy 2-Hzf{fjdzts o dzr | f 5C OL Distg ‘dzifortsT) mits Isizts 2 O f j G BEB08900. (HOdedzr | ftojHY to
1 OteOd3d Iste| [ H. ¢« 1 BH
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
(BN dDMBSH st sf® @F540

sT{ Is * 362364 | 316339| 383414| 637866| 598413| 612813| 703020| 701692| 672296

BOL ks Is 4 305 3178 5 534 2973 4187 8 716 9525 7 567 1393 4927

1j¢ Is - 610 1026 743 2 355 7 036 5878 801 177 717

s Odzdzts o 15§ Is - 0 125 103 561 438 3733 8 853 7 692 16 817

I " OB WlOWD ¢ slf d7640d s

"1 Is 136568 | 105 505 41 949 8103 | 561131| 504548| 600368| 527832| 527093| 505066

"2 Is 150088 | 142 124| 204671| 225714 195503 | 263897 | 242413| 271585| 261774| 279 054

K Is 168658 | 178586| 140428 | 203913| 236237 | 264539| 203789| 271238| 246199| 255635

-4 Is 169622 | 163907 | 121586| 164449| 221672| 263762| 298019| 309114| 300828| 291473

"5 Is 166 072 | 148176| 148384| 185831| 252037| 200260| 197009| 299205| 246708| 291173

1 M j e¥ts C5ts Is dzg Is 791008 | 738298| 657018| 788010| 1466580| 1497006 1541598| 1678974| 1582602| 1622401

t OMAtsH &OL s O75%0sls zOBBq s |

-1 Is 964 605 338 186 754 1652 2017 1 380 496 681

-2 Is 955 551 1 426 730 911 1779 1814 1 648 238 1189

-3 Is 999 617 1 405 713 905 1628 1790 1562 243 1148

"4 Is 427 747 1075 702 764 1845 2216 1 487 276 941

-5 Is 960 658 1290 642 853 1812 1 688 1 490 140 968

1 M ests C5ts Is dzf Is 4 305 3178 5 534 2973 4187 8 716 9525 7 567 1393 4927

[ Ocdzdz" | 5 o' tOB S ple@fmlst EMC Iz
I " 6OBISCO { 41 ¥ - 10 123860| 9517 687| 9812842| 11229513 |11 62388712278 235| 12 526 595/ 14 182 868| 13 561 890
] " cOBBISS O T * 2238667| 1936563| 2308234 | 4362398 4492454| 4646096| 5079375| 4851636| 4990 268
{8 z gvl; dz% :i3tc£f; Of‘j LT * 12 362 528 11 454 250| 12 121 076| 15 591 911 | 16 116 341 | 16 924 331 | 17 605 971 | 19 034 504| 18 552 157
[sfzmC sisd®mi [ 1y 338724| 455123 42698 496360 | 705258| 776802| 1273309| 1319960 1356990| 1302752
Jlsf 2mCtslesq & (|1 7989960| 8547 961| 8258372| 8737436| 11350367 |11 897 687 |12 184 894 | 12 370 751| 13 395 754 | 13 127 212
*  dzgj Is HOdzdz R
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10 uvidkd BMS B2 uvCA MMy dc OGdRe 4 k¢ Ed@t GRYst joud fif) &l & db
dzd ¥jedo jHj dedes?2 IsOB dzd y g .

MmOtOSCIsjtedMmisd S d Istsy dzd o &k, dzdfigzfipfes®j dgtEalts dzO@ v Mls

VGEsdz? Rto (et d

: dzd y 1 stisH d dzfip € ¢
1 5C0L0kjd [BoL dgoyl L H9®d ( Gtz dz6 k& fiy
G dsg g ¢ (s Ocal Lt dams s
L et M pesd & 2 s

1dLhov sjfd sCOdz/ ¢ 3650 4430
MesteOdd ™ dzO NCV,..

BZzOMmMmE 13/ Sa 15,28 18,55
1 sdzr dztsfyls!  dg g

. A % 11 24
ldzOy detsfyls+ dzC r

&0k W, % 33 18
HiSH jtoy Odaed j

Zz0 Mkaks B cdaf % 715 80,3

cOMME

sl WWdydddasr + BIMMmdd 1 jo fsed jfgl dordadod ILQ@d@HPE® s Is o

dNO. [ HdzOC@H, pNeQlOHSB N dj o' BtesMr g dijtesdte jipigddg=dedeefsias (

flsj dzydOdztse & dztsB Oz datseta® ffusiiiEndi WizfleT) o O jfds.t Is & dskz

{ftednjddd ¢HRENG ] ddmdzse Odedd dJd3j ¥ P defmw HOdedze - .

CO,&zOf to" Blz¥ L @g dolj Plszqtsls kigezj tsH O o ksfddoj d &syjls
44

EFcoz.coal :ES Ke (@ .20

GHK. T Ss4WWdydjdals MsHjtey Odzdw EkZcedzj esHO dzO jHJddzd ykz
s dzd 9 O, e w/l L1,

Cr

NCV,,,

Coal
H JNCV. i1 dLh OV sj § dztsls® daif® ©wOsaf Wz &OMMmE, [ 3/ C¢.
C'i fitsH j oy Ocded j sB¢ dafi@® e @ Yk * &EOMME, %,

K. =103 0 .22)

100- A" - W'
100

G H\Y'T & dzO > ditstiyfsdaf® O OB sy o BOMME
CifisH jtoy Oded j o s eirffdtdifenir 2% B j L sdz! delz® BOMMEz,

Cr - Cdaf 3 (1 2-3)

7 http://www.irkutskenergau/qal968.2html
BysedzOMmdzs MY PBeldd UPMS ] [ st daf do5 s@idsesidL H O, 1991
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ATl L sdeisfls! dz0 OBty BOMMEz Iststf dzde ©

100- W'

A= AlS (0 .2-4)

100
GHA'T I dz dzsfls! dzOls i Bztfd O BZOWMM Iz
t dzrdzt sOIsT  tOMmYj Is tsiad W jsd o jnis Odedids 2z Is @8 dzd Y J .
sl W Wdudisgdmdd Ekcedzj 2, MR GNEsR d&O Av fils!

EFcos coal CEOS I N 10231 98,92

) sMCtd Ck IstyezsS &S 6§ do )i ks detat s fiead dedz’d fn f ds @& jpy jzdzdizj 2
CONMHESEE @] Hd sz b e HEGE 6Oy | dzd ¥ ol HatkikPGaREHOds dis f Is
CidWdyd) dels ! BEBHET, | oPdgd 24 jtodsH M 2008 § 2012
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) o dztsy j-8d jt @Mujls MBCLOh j dzfl et @dzo! i s @EOs oL

srd
|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) 1,87‘ me biogas/kg carbon
GWP CH, a1 LEGEND
Density methane 0,714 kg/m°
Methane concentration biogas 60% db =dry basis
Half-life biomass (tau) 15: year wb =wet basis
Decomposition constant (k) 0,046 year'1 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 conditions 10%
Biomass specific input data Bl:gii;f;:m Fresh
Organic carbon content (db) y 50,0% db
Moisture content 60% wb
Organic carbon content (wb) e 0,0% 20,0% wb
Lignin fraction of C 3 0,25
Fresh biomass prevented from stockpiling or taken from
Yo stockpile
Biomass from stockpile Age of biomass Fresh 2008 2009 2010 2011 2012
(tony,) ® (years) ] (ton,,) ]
2003 116791 6742 6437 6147 5869 5604
2004 f 87982 5319 5079 4849 4630 4421
2005 [ 127364 8064 7700 7 352 7020 6703
2006 f 99 350 6588 6290 6 006 5735 5476
2007 f 103 442 7184 6 859 6549 6254 5971
2008 f 93 048 6767 6462 6170 5891 5625
2009 f 98 604 7373 6848 6538 6243
2010 f 98 604 7171 6848 6538
2011 [ 98604 7171 6848
2012 f 98 604 7171
2013
2014
2015
2016
2017
Total 0 1022 392
Total emission prevention > 40 664 45999 51093 55 957 60 602
Cumulative total emission ;;revention 151 583 197 582 248675 304632 365 233

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", Worldbank PCFplus research, August 2002
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. . . . n . - . . .
1 tod dztsy j4zf{f e PH j dzj ded ] GMdzsody 7 { CtdsdBdyui MSdR §8C0L 0O jdj2 sy Clsc
McxoaHble AaHHble
Mokasatenb EA. M3m. BenuumHa
Kypc gonnapa py6/mon 28,00
Tenno (nokynHoe) py6/Tkan 79,20
3NEeKTPo3Heprua (NoKynHasa) py6/MBT*y 150
JMCKOHT % 20
LieHa paHHMX COKPaLEeHHUI non/TCO2-3K8. 2,0
LleHa ECB 105/TCO2-3K8. 10,0
CoKpalleH1e NoTpebieHre SHePrUM CO CTOPOHbI
Mokaszatens En. n3am. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
" ” rax -459227 | 6501139 650119 521635 | 711942 | 560984 | 596928 | 551339 | 569784 | 569784 | 569784 | 569784 | 569784 | 569784 | 569784 | 569784 | 569784 | 569784 | 569784 | 569 784
CoKpaLLieHIe KoNUYeCcTBa NOKYMHOIl TeNNnoBoi 3Hepritk
I'kan -109679 | 155271 155271 124584 170036 | 133982 | 142567 | 131679 | 136084 | 136084 | 136084 | 136084 | 136084 | 136084 | 136084 | 136084 | 136084 | 136084 | 136084 | 136084
CokpalljeHne KonMYecTBa NoKynHOI 3NeKTPO3Hepri MBT*y -5671 9648 9 648 8134 17769 14 296 14442 13 068 13936 13936 13936 13936 13936 13936 13936 13936 13936 13936 13936 13936
LLeHbl Ha Cbipbe 1 pecypebl
Mokaszatesnb En. n3m. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Tenno (norkynHoe) ponn/Tkan 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83
JNEeKTPo3HEeprua (NoOKynHaA) nonn/Met*y 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36
MTOro A0X0A OT peanu3aumnm NpoeKTa
Mokaszatesnb En. n3am. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
CHWXEeHMe 3aTpa Ha NOKYMKY Ten10B0W SHepruu TbiC. AON. -310 439 439 352 481 379 403 372 385 385 385 385 385 385 385 385 385 385 385 385
Cu¥eHue 3aTpaT Ha NOKYMNKY 3/1eKTPO3Heprumn TbiC. A0/ -30 52 52 44 95 77 77 70 75 75 75 75 75 75 75 75 75 75 75 75
WTOro cHUeHue 3atpar TbIC. AON. -341 491 491 396 576 456 481 442 460 460 460 460 460 460 460 460 460 460 460 460
KanutanosnomxeHna
| Mokasatenn | En. M3m. | 2001 |
|Kanmanbnb|e 3aTparbl | ThiC. 40N, I -2943,80 |
AmopTunzauma
MNokasatensb EA. uam. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
AMOPTU3AUMOHHDIE OTYMCAEHMA TbIC. AON. -154,94 -154,94 -154,94 -154,94| -154,94( -154,94| -154,94| -154,94| -154,94| -154,94| -154,94| -154,94| -154,94| -154,94| -154,94| -154,94| -154,94| -154,94| -154,94|
CTOMMOCTb OCHOBHbIX GOHA0B TbiC. AON. 2788,86] 2633,93| 2478,99| 2324,05| 2169,12| 2014,18| 1859,24| 1704,31| 1549,37| 1394,43| 1239,49| 1084,56 929,62 774,68 619,75 464,81 309,87 154,94 0,00]
Hanoru
Mokasatenn En. n3m. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Hanor Ha umyulectso TbiC. AOA. -51,59 -48,81 -46,02 -43,23 -40,44 -37,65 -34,86 -32,07 -29,28 -26,49 -23,71 -20,92 -18,13 -15,34 -12,55 -9,76] -6,97| -4,18 -1,39
Hanor Ha npubbinb TbiC. A0/ -135,64 -134,66 -100,47| -162,55| -119,37| -127,17| -112,84| -117,85 -116,87| -115,90| -114,92| -113,95 -112,97| -111,99| -111,02| -110,04] -109,07| -108,09 -107,11
3KOHOMUYECKME NOKazaTenu 6e3 NpoJaxm corpaleHuit eoibpocos N
Mokasatens En. n3m. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
YMCTDI AEHEXHDIA NOTOK TbiC. A0, -3284,41 303,65 307,41 249,49 370,37 295,75 315,81 294,77 309,66 313,42 317,19 320,95 324,72 328,48 332,25 336,01 339,78 343,54 347,31 351,07
COBOKYMHbIA YACTbI AEHERHbIA NOTOK TbiC. A0A. -3284,41| -2980,77| -2673,35| -2423,87| -2053,50| -1757,75| -1441,94| -1147,17| -837,51| -524,09| -206,90 114,05 438,77 767,25 1099,50| 1435,51) 1775,29| 2118,83| 2466,14| 281721
|HHC | TbiC. 40N, | -1788 |
[BHA % [ 691% |
SKOHOMMUYECKME NOKa3aTeNy C NPOAAKEN CORpaLLeHNH BbiGpocos N
Mokasatens En. vam. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 | 2014 [ 2015 [ 2016 [ 2017 | 2018 [ 2019 | 2020 |
Konwnuyecso ECB TCO2-3KB. 84927 84927 76 363 111 850 99623 110171| 109746| 117911 123245 128384 133303
YUCTbIl AEHEKHBI NOTOK woic.pon. | -3284,41  473,50(  477,27]  402,21|  594,07] 495,00] 536,15| 1392,24| 1488,76] 1545,88] 1601,03] 1653,99] 324,72[ 328,48] 332,25] 336,01] 339,78] 343554] 347,31 351,07
COBOKYMHbIN YACTbIN EHEKHbBIA NOTOK TbiC. 40N, -3284,41) -2810,91| -2333,65| -1931,43| -1337,36] -842,36] -306,21| 1086,02| 2574,79]| 4120,66| 5721,69| 737568 7 700,39| 8 028,88| 8 361,12| 8 697,141 9 036,91| 9 380,45| 9 727,76| 10 078,83|
IqﬂC | ThIC. fON. | 28 |
[BHO [ % [ 2016% |
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ltedbddj 2. 5. { s ifsetEa @Gkdisd § ¥ OCIsstessa &zt 3@ § 24
Ldzj Clotetst dzj tea o d, toljt€ @S cfiay jsfig Ofiztz Bz Fitso sHMlso sd3 H dzv  toC
HsC k) dzZsOydd 5 ftesjSlsOd Mo o[dy 7lsits ¢ 6 O g ds"oj fle b g
Mo w L Odedz’ 7 ) tistg el Clidsdgis? s H j W

[ 2" HBCOLOLjd Miso® ftoddgj dzd Bsfmisd W OCIstese + dzdmid d
ftod dzOf dMOdzdd HtetsjClsdets?2 HCE®R] dsoydd, B s dzt
CRBSEZIMC ! didc c2BOSABEO7 o Skttt 7 OS ddd dJdoyj 6o
c200 cetsH BT dz fjtcor d@ G tSH O3, f sdzdzsmis & ftotsh juh ddz
tesL ded Yydets 6 s tor dzC tso 1 dzj Clstetst dzj cddd d Bsh detsfls d
ltcOQoadlsjdzt Mlsea ® tA -~ 529 d ~ 530 (Mstslse jIsfilse j dadets)

I fMEkh jmlselke h g bjaksipSfvi) aptge CLRAY o dzv dzts € Y letsH OF j ¢

df tcdsBtcj sOdzs dzgO ter dzg€ j o j ! el jd&B MseMmise j dzdztsets ff s
cd 2008 EBHO Jo[] CcRESCElMC!L dzjtectse of jttor j &OYOd
1 dzj Clstetst dzgj teeadd d diBsh desmisd dEQ HEOfgRe "fikls Ous'zdgOS | 6O tef@alz
fsMsQah dCO [[[ c¢cRCEKMEOWY CdzjtecctsmB Istso OW ¢ sd3f Odac
ftcOots Ik Cd 1 dzj Clstetst dzgjteedd d dBsh dshmisd dzO0 tsflstse
ceg 01.01.2008 (¢ CRiIGCEZISMCL dzgj cease § jtojHOdZE Wiz das
CRi6SCEZIME OW Cdzj ceasmBr Isso OW Csd3f Odzd v e . ] CHoBBH dzts
fsMisOoatsC 1 dzj Slstetst dzgj e dd d dBsh dsMmisd o ttORBE O [ HJdz
Cslelse jteyHjdz fsCOLOjdz CEfSCd MBr ssoacXBeéstce Odzd L O

rcfesd Mdzso OB wlso jlsMmise j dedets s LO Jdf cg Big&@is S @
L dzj cetsMBr stsoa OV CsBf Odzedv e, CtbstcOW §fodzEyddzO {§tOots
tor dz€ 4§ . Kjdzr s o] Wistedy BN dzts dzdBjtcOdzdL s9 Ols o’ dzts €
Hi N J & dzj , E bktses d YsCkzf Osls. ddzj Hiso Ols j dzi dgts, LEtg iRl
LOHOYO dzgf RicRbBEigEhzsBcects,dzj @etsMBr stsoats? Cti3f ©ded d,

tcOL descdsz. 1 Off tod d3§ to, sdZ20 By il o §jtcoakr ypLtsj H! d:
L/ 1 dgjteeds d dishdatsmisd dzO dzzy Hr fslstejedlsjdzj?2 o MO
gqLdzdh j¢ LO ftojHjd sB dzOMmisd . Clsts BT dzs BT dzts ¢ d y dat
Ldz/ 1 dzj ecdd s Is] toretgUskslicigSts 20 o1 dajj telatiisigey) ds@ste dz D o S HtEFE O
Bjdz My, Yjdk dz0 HsMisOeaClk 1 dz/ {t dgjtecdd dO vEOdz (M vk
tcOL zd3des BM dzts B' ftojHY Y I, Ykt or f OHOs N dj dtsh
ftojHj dZORBd RteCEZIsMEts?2 B d&OMIS, f S MCOBds'ISCCH] o dzicy dzfz w2
RicCklsmMC1 dzgj eets Ed3j dz nOjIsfmw wslsfM¢ + dz/ t dzgj sedd L O

RAZOVY] Coasjvzlsogicy MBEdor § OHOY h g dssh desflsd (&St o
Ldz/ | daf i @d e Hj dzso) BBBAFOMESK ] H Y Sd&zOC O &5 fip B HSth)iAs0 Oteadatst)
ylsts o' fOHOENd] Bshdshlsd (oS 008w L0 fMujls
RiCEZISMC L dzgj teets a2/ L dzjtecdd d vyt fted {stsd tslsflzms
LdzOydls, & d&jjd fcOets tisdy Misd Isj oweds SdstoOL dzd WO jo
t smmdd o yjosd3 d dzj tethdsser 90Ok MNMfjydyvdud mcdy

RicC klsmMEL dzjtcets o' tcOBBISOjIs todets Mssd ¢ 1 dzgj e dd,

Yyjdzr. 10 bs 1tlsts d tof desEdizO |1 j §dzd @@ sis OO 0 | ez tdzdztf 3
dzji @ Oy dzts, Yyjdz0 LOCEYCd {dz/tdgjtecdd dzO tor dzC j JHd
toj ¢ 5d3 deH s €O]dzdz Catst Y W d yd § dalstso L di3d mmdd 1 H dzW fnd L
sB sMdse Odedz .

ltcOotsd3j tedztsMis! d € tsdzMmJ tco Ode'drd déstipsW W dindf Jisddis & os o fOsle o jHt
SYyj S22 MtejHdzjoLojhjdgdesets St Wl dyudjdzsO + kdmindd .

19 http://www.irkutskenergau/gi/2524
20 http://www.irkutskenergau/gi/4018
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456 &zOMdzs HOdzdz" &3 csHBSoaBBEts lyjlskO REECEIMEL dzj e B 1
MsMisQaddzO 44, 149 d3dzezi 1 6, 656 Iy @Gd&E., 3P Is* WwO( 6, 7 %) .

sl WWdydjdls  sdmmdd ' 4 HdY cdHtesi djtcjlsdsd ©Ooj dz
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