E®PEKTUBHO MN3MNO/I3BAHE HA BMUOMACA

n3cneaBaHe, NpoBeAeHOo OT ekuna Ha CapyrkeHune ,PernoHanHa eHepruiiHa areHuma — Pyce”
B PaMKMUTE Ha NPOEKT:
,Cb3AaBaHe Ha YeTUPU PErMOHa/IHU areHL MM 32 eHeprueH MeHUAXKMbHT B Enbertan
(Ffepmanus), Pyce (bbvarapua), lac Manmac (Ucnanua) n NepHuk (bbvarapua)”
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1. BbBepaeHwue.
1.1. Lo e Guomaca?

CurnacHo (1):

,buomaca” e buos02u4HO Pas3zparcdau,a ce Yacm om nPoOyKmMu, omnadvyu U oCMamvyu
0m CesICKomo CMonaHCcmaeo, 8KAKYUMEHO PACMUMEAHU Uau #HUBOMUHCKU cybcmaHyuu,
0m 20pCKOMO CMOMNAHCMB0, KAKMOo U 6uos102U4HO pa32padumu ppaxKyuu om
UHOYCMpUQaHU uau bumosu omnadvbyu,Koumo moz2am 0d ce U3nosa3eam Kamo 2opueo, U
cn1e0HUMe omnaodblyu, U3noa38aHU 3 20pPUBO:

a) pacmumenHu omnadbyu 0m cesCKomo U 20pCKOMO CMOrNaHCmMeo;

6) pacmumenHu omnadbyu 0m XpaHUMeaAHama NPOMUWAEHOCM, AKO 2eHepupaHama
monsuHa ceornoa3omeopasa;

8) pacmumesnHU omnadvyu om npou38o00cmMaeomo Ha rnysana om 0bpeecuHa u
npou3800cmeomo Ha Xxapmus om ryAmnd, aKO ce U32apAam Cb8MeCMHO HA MACMOMO Ha
npou3800CcMB0 U 2eHepupPaHAMa MorauHa

ce 0r1oa130meopAsa;

2) Kopkosu omnadvyu;

0) omnadvyu om ObpPBECUHA, C U3KAOYEHUE HA CbOBPHAUUME XO102eHUPAUWU OP2AHUYHU
CbeOUHEeHUA Uau mexcKu Mmemanu;

e) ymaliku om npeyucmsamessHuU CMaHyuu;

) HUBOMUHCKU cybcmaHyuu.”

Bromaca e BCMUKO, KOETO Bb3HMKBA B MPOLECa HAa HEMPEKbCHAT KPbroBpaT B
npupoAaaTa KaTo pe3ynTaT OT CNOXKHUTE XMMUMYECKH npouecu. NossaTta Ha bBomacaTa e
HemuciMma 6e3 cabHLEe, BOAA U MUHEPAsTHU BelecTBa. B pacTeHuATa npotnya Gpusmnko-
XMMMUYEeH npouec HapedeH GoTocuHTesa. MNpu HaMUYMETO HA CbHYEBA CBET/IMHA PACTEHUATA
npeobpasysaT BbINEPOAHUS ABYOKMC M BOAATA B I/1HOKO3a U Kncnopoa. Kucnopoast ce
oTzens B aTMmocdeparta, ces KOeTo Ce M3M0A3Ba 33 AWLAHE OT KMBUTE opraHn3mu. Ot
NPOCT MOHO3axapua, Ha rNoKo3aTa ce obpasyBaT NO-CNOXKHU NoAn3axapuan. Bnocneacrame
NoAM3axapuanTe U3rpaxkaaT KAeTbyHaTa CTEHA Ha pacTUTeNHocTTa- buomaca. (1)

durypa 1. Lukbn Ha Bbrnepoaa u Kucnopoaa.



Ha durypa 1. Uukbn Ha Bbriepoga v kucnopoaa.E nokasaH UMKbABT Ha KUCAOpPOAa U
Bbriepoaa:

a) Mo Bpeme Ha pa3BMTUETO CU, pacTeHMATa abcopbupat BbrnepoaeH AMOKCUA OT
aTmocdepara.

b) MpouecbT poToCMHTESA, KOMTO NPOTUYA B pacTeHUATA NpeobpasyBa BbIEPOAHUS
AVOKCUA BbB BbI/IEPOA ChbAbprKall, Ce B OpraHMyHaTa buomaca n otaens B
atmocdepata Kucnopoaa.

c) Buomacara ce n3non3Ba B LLEHTPA/IN 33 NPOU3BOACTBOTO Ha TOMJIO- U
eNleKTpoeHeprus.

d) B npoueca Ha ropeHe ce 13nos3Ba aTMmochepeH KMCAopoa, KOWTO C Bbraepoaa oT
6rnomacaTa OTHOBO 06pa3yBa BbINEpPoOAeH AMOKCUA, C KOETO UUKbABLT ce 3aTBaps. (2)

OT BCMYKO TOBA CTaBa AICHO, Ye M3MN0/3BaHETO Ha BKMoMmaca 3a NPOU3BOACTBO Ha eHeprus

e CO, HeyTpanHo — Npu U3rapaHeTo ce oTAensA To4HOo TosikoBa CO,, CbOTBETCTBALL, Ha
HaTpynaHusa B buomacaTa Bbriepoa 1 otaeneHms npu G¢oTocnHTE3aTa KUCA0PO,.
1.2. MoTeHuuran u ononsoTsopABaHe Ha Buomacara.
3HAuYMTENHO e KOJINYECTBOTO bMomaca, KOeTo Ce Cb3aaBa NpPu OTHIEXAAHETO Ha
3eMee/ICKN KYITYPU 1 AOOUTBK, NpU CKNaaUpPaHeTo Ha OTnaabuUm, NPy NoAApPbKKATa Ha
3e/IeHnTe NaoWwMm B 06WEeCcTBEHNA CEKTOP UM NpepaboTKaTa Ha oTnagHu Bogu. B 6amnskute
rogMHW He CbLLLECTBYBA HMKAKBA OMACHOCT OT M34YepnBaHe Ha Te3n U3TOYHUUM Ha BMomaca.
MHOro Ba*keH MexaH13bM 3a ePpeKTUBHOTO YCBOSIBAHE HA eHepruaTa U Ha eHeprusTa ot
6rMomaca e KOMyHa/IHOTO EHEePIrMHO NaHMpaHe. Ha HMBO 06WMHA, MUKPOPETMOHU U
pervoHun e HeobxoaAnMo aa ce U3paboTn 1 cTpaTerMyeckn aa ce obmmcIn cuctema 3a
YCBOAIBAHE Ha OTAE/HUTE EHEPTUNHU U3TOUYHULIN,
MoTeHuManbT oT BUOMaca B ropuTe e OrpOMEH M KOraTo He ce YCBOsiBa NpPOTUYa npouec
Ha pas/flaraHeTo W, NPM KOETO OKOJ/IHATa cpeaa ce NpeHaToBapBa C METaH, @ TOM, KAKTO 3Haem
€ OCHOBeH ¢aKTop 3a Cb3aBaHe Ha NapHUKOBUA edeKT. B To3M cmucha Hali-ao6bpum
Bb3MOXHOCTU 33 MOJIE3HOTO U €KOJIOTMYHO YCBOSAABAHE Ha NPUPOAHUTE AaZEHOCTU MMaA
obuwmHara. (1)
1.3. OcHOBHM Knacose U3TOYHULM Ha Buomaca

Moxem aa knacupuumpame M3ToYHULMTE Ha Bomaca B C1elHUTE OCHOBHW TPynu:

e [lbpBecuHa oT cev

e EHeprumHun KynTypm

e OtnagHa buomaca ot 3emenenneTo

e butoBM oTNagbUM

e [IpomuwneH oTnagbk
2. TexHonoruu 3a onon3oTBopsABaHe Ha buomaca.

2.1. MpAakKo unsrapsaHe

ToBa e Hali-NpoCcTMAT MeTo4, Ype3 KOMTO MOXKe Aa ce onon3oTsopsiea buomaca 3a
NPou3BOACTBO Ha eHepruA. To3n Bug npeobpasysBame ce M3N0a3Ba OT XMAALONETUA 33



noJlyyaBaHe Ha TOMNAMHA. B cbBpemueTo ToNMHaTa MOXKe Aa Ce U3N0A3Ba NO HAKOJKO
Ha4UHa:

e OTOnneHue Ha NoOMeLLeHUA;

e 3aTonnsHe Ha ¢pnyuma (Han-4yecTo BOAA) M NOCPEACTBOM HEro OM0/I30TBOPABaHE Ha
TONAMHATA;

e [lpon3BOACTBO Ha Napa C e reHepupaHe Ha eNeKTPUYECTBO UK SUPEKTHO
M3MON3BaHe HAa NapaTa 3a UHAYCTPUaNHKU uenu. (2)

2.2. AHaepobHOo acumunupaHe

AHaepobHOTO acMMMAMPaHE e NPOLLEC NPU KOWTO BaKTepus pasfara opraHuyeH
MmaTepuan Npu oTCbCTBME Ha KUCIOPOA, OTAENANKN BMoras CbAabpiKall, NpeguMMHO METaH.
MpoayKTuTe Ha npoueca ca:

e buoras (CbabprKa MeTaH 1 BbINEPOAEH ANOKCUA);
e Tebpaa ¢asa — cxoAHa C KOMMNOCTA, HO He e4HAKBa;
e TeyHa dasa, KOATO MOXe Aa Ce U3MO0A3Ba KaTo Top.

MpoayKTuTe ce U3MOA3BAT KAaKTO CneaBa: MeTaHa UK ce u3rapa 3a Npomn3BoACTBO Ha
TONIMHA U/VMAN eNEeKTPOEHePrUsa UK Ce NPEYUCTBA M Ce NOAaBa KbM ra3onpeHocHaTa
Mmpexka. TebpaaTta ¢pasza ce M3non3Ba 3a NogobpsaBaHe Ha NOYBM, a TeYHATA NPAKO 3a
HaTopsABaHe. MPMHUUNHO CbLLLECTBYBAT ABa TMNA aHaepobHa acMmunauma — mesopuanHa m
TepmodunHa. MesodpuaHaTa npoTmya npu Temnepatypu ot 20°C go 40°C 1 Tpae okono
mecel-aBa. TepmoduaHaTta npoTnya B TemnepatypeH ananasoH 50°C go 65°C, no-6bp3a e,
HO GaKTepuuTe ca No-4yBCTBUTEHW. (2)

2.3. Nuponusa

MuponnsaTa e NpeaLecTBEHMK Ha rasuduKaLmMaTa 1 e YacT KaKTo OT rasndpuKkaumnsTa,
Taka u oT ropeHeTo. CbCTOM Ce B TEPMUYHOTO pasfiaraHe Npu OTCbCTBUE HA KUCIOPOA.
MpoAayKT! Ha NMPO/IM3aTa ca ras, TeYHU M TBbPAM YaCTULM, KaTo NPOMOPLMATA MEKAY TAX
3aBMCM OT NapameTpuUTe NPKU KOMTO NPOTUYA NpoLeca. NPUNOKEHUATA Ha NMPOAN3aTa
BK/1IOYBAT:

e YnabTHABaHe Ha BMomacaTa ¢ Luen TPAHCNOPTUPAHE;

e CmeceHo M3rapsiHe 3a Nosy4yaBaHe Ha TON/MHA U/UNN eNeKTPUYECTBO;
e CypoBuHa 3a rasudpukayms. (2)

2.4. Nasudukauyma

FasnduKaumsaTa e NPoLEecC Ha YaCTUYHO OKUC/IEHME MPU KOETO U3TOYHMK Ha BbIr/1epoa;
BbIAKLLA, NPMPOAEH ra3 uamM buomaca ce pasnara 40 BbrNepoAeH OKCUA U BOAOPOA NAKOC
BbrNepoaeH ANOKCUA U Bb3MOXKHUTE BbINIEBOA0POAHM MOJIEKYIN KaTO METaH Hanpumep.
Tasu cmecunua OT ra3oBe e No3HaTa KaTo ,,FeHepupaH ras” n HeMHUTE TOYHM XapaKTePUCTUKN
3aBUCAT OT NapameTpuTe NPU KOUTO NPOTUYA CUHTE3BT. TUNNYHU NPUIOXKEHUSA Ha
TEXHO/I0rMATa ca:

e [logrpAsaHe Ha BOAA B LEHTPANHN OTONAUTENHN CUCTEMM, KOMyHaﬂHO-6MTOBO
oTonaeHne nam Nnpon3soaCcTBo Ha NPoOMULLIEHA TON/INHA;

e [lapa 3a NnpoM3BOACTBO Ha eJIeKTpPOeHeprna nanm mexaHuyHa eHeprus;



e Karto yacT oT cmctemu 3a NPOn3BOACTBO Ha eNneKTpoeHeprna Nan mexaHm4Ha
eHeprua,;
e B cneunannsnpaHun geuratesin C BbTpewHO ropeHe.

OCHOBHO MOXeM [a pa3rpaHUyYnMm ABa TMMa ras — Noay4YeH Npu HUCKa TemnepaTtypa u
noJsiy4eH NP BUCOKA TemnepaTypa. (2)

2.4.1. HuckoremnepartypHa rasmdpukauma

Mpu nonoxeHue, ye rasandpurkaumnaTa NnpoTeye Npu OTHOCUTENIHO HUCKA TEMMEePaTypa,
oT nopAagbka Ha 700°C go 1000°C, npomnsBeAeHUA ras LWe CbAbprKa OTHOCUTENHO BUCOKM
HMBA HA BbMNEBOAOPOAN B CPaBHEHME C TO3M NOAYYEH NPU BUCOKA TeMmnepaTypa. Kato
pe3ynTaT, To MoXKe Aa 6bae N3Non3BaH ANPEKTHO, Aa 6bAe U3ropeH C Len NPor3BoACTBO
Ha eNeKTPOEHEPTUA UAN OTOMNEHUE UK, Chef, NpedyncTBaHe Aa 6bae onosi30TBOPEH B
ABUraTen C BbTPELLIHO ropeHe C uen Npon3BoACcTBO Ha efiekTpuyecTBo. KamepaTa 3a
n3rapsHe morke Aa 6bae HenocpeaCcTBEHO CBbP3aHa C rasreHepaTopa UM NPon3BeaeHUA
ras Moke ga 6bae NpeyYncTeH ot BbINeBOA0POAM C AbATN Bepurn (KatpaHu),
TPaHCNOPTUPAH, CKNaAMpPaH U U3TOPEH Ha A4PYro MAcTo. CucTema 3a rasndumKkauma moxe ga
6bae nHTerpupaHa Kbm rasosa TypbMHa ¢ KOMOUHMPAH LKL 32 NPOU3BOACTBO Ha
enekTpoeHeprua. (2)

2.4.2. BucoKoTtemnepatypHa rasnpukauymsa

BucokotemnepaTtypHaTta rasamdumrauma (1200°C go 1600°C) Boam A0 Manko
BbrNeBoaopoAn B NPOM3BEAEHMA a3 U BUCOKO CbOoTHOLWeHUEe Ha CO u H,. To3n ras e nosHar
nog, UMeTo ,,CUHTE3 ra3” n moxe Aa 6bae M3MN0A3BaH 3a CUHTE3MPAHETO Ha NO-AbArU BEpUru
BBbr/1€BOA0POAN N3MON3BANKM TEXHUKM KaTo cuHTe3a Fischer-Tropsch (FT) cuHTes. Ako
CcboTHoLleHneTo Ha H, Kbm CO e TouHo 2:1 FT cnHTE3BbT MoXKe Aa 6be M3Mnoa3BaH 3a
npeobpasyBaHe Ha rasa 40 BUCOKOKAYECTBEHO CUHTETUYHO AN3E/10BO FOPMBO, KOETO €
Hanb/IHO CbBMECTUMO C KOHBEHLUMOHAaNHUTE AN3eN0BM ABuraTtenu. (2)

2.5. PepmeHTaums

depmeHTaumMATa e npouec Ha npeobpasyBaHe Ha 3axapuTe A0 ankoxon. MocnepBawata
Aectnnaumna Boaun 4o noJsiyd4aBaHe Ha YMCT eTaHO/, KOMTO Ce M3No/3Ba KaTo bruoropmeo. Kato
OCHOBHa CYypOBMHa Ce M3M0A3BA 3aXapHa TPBCTUKA M 3aXapHO LBEKNO0. CbLLeCcTBYBaAT U
MeTOAM 32 NPON3BOACTBO Ha BUOETAaHON NOCPEeACTBOM €H3MMHM PeaKkumm oT Lenynosa.
BuoetaHONBT MOXKe Aa ce A06aBA KbM KOHBEHUMOHaNHMA 6EH3MH, KaTo A0NYCTUMOTO
KOJINYECTBO, NPU KOETO CbBPEMEHHUTE ABUraTenn morat ga pabotat 6e3 ga gedekrtmpar e
10 5%. (2)

3. EdekTuBeH HauMH 3a onon3oTBOpABaHe Ha 6uomaca B pernoH Pyce.

3.1. CtaTucTtuyeckn gaHHun

Cnopea AaHHM oT (3) Ha TepuTopMATa Ha 0baacT Pyce: ceNCKOCTONAHCKMAT GoHA Bb31M3a
Ha 1.749.350 gKa, B T.4. HMBKM — 1.612.825 gKa. [NaBHO y4yacTne B pacTeHNEBbACTBOTO 3aemMa
3bpHO NponssoacTeoTo — 1.200.000 aKa, OT 3bPHEHUTE KYATYPU Ha-MHOTO Ce OTraexaat
nweHnua, e4eMUK 1 LLapeBunLa, oT maciaogaHuTe — cnbHYyornes. OBOLLAPCTBOTO €
cneunanmnsnpaHo B OTrIEXAaHEeTO Ha NPACcKoBK, KaNcKn N A6BbAKK. MNaowmTe 3aeTn ¢



0BOLWHK HacaxkaeHua ca 19 500 aka. NnowwmTe ¢ n030BM HacaxXgeHua ca 21 500 gka,
3aCTbNEHN Ca COPTOBETE MYCKaT, Mep/1o 1 pakauuTenu. B obnact Pyce pobpe passuto e
XMBOTHOBBACTBOTO CbC CPeAHOroANLLIHO norosiosue - 12 000 6p. maeyHun Kpaeu, 50 000 6p.
oBuge, 25 000 6p. Ko3n, 100 000 6p. cenHe, 400 000 nTmnum, 30 000 6p. NUenHU cemencTsa.
Fopckuat poHA e 408 804 gKa, npeobnasaBalim ropcku BMAoBe ca Ab6b, rabbp, KNeH 1 auna.

B HacToAWoOTO NpeanoxeHne 3a epekTUBHO M3N0s3BaHe Ha bMomaca, cbobpaseHo ¢
ocobeHoCTUTE Ha pervoHa e 6baaT NnpeacTaBeHu:

® TexXHON0rmAa 3a onon3oTesopABaHe Ha C/1laMa,
® TexXHON0rmA 3a n3rpaxkjgaHe Ha eHepFMVIHM HaCaxXaeHuAa.

C orneg, Ha cTaTUCTMYECKaTa MHGOPMALMA € HY}KHO AOMb/HMTENHO 3a4b/160YaBaHe Ha
aHa/M3a u U3rpaxgaHe Ha UAN0CTHaA cTpaTerua 3a epeKTMBHO U3MOA3BaHe Ha OTNaaHa
6uomaca Ha TepuTopmATa Ha obaacT Pyce. ChamaTa e camMo YacT OT OpraHMYHaTa maca, KoAaTo
ce reHepupa BCAKa roamHa oT pPa3INYHUTE CeNCKOCTONAHCKM AelMHOCTM B o6nacTTa. Moxem
[la pas3rpaHMuyMm cneHUTE rPynu OT CYPOBUHU, Ha KOUTO A4a ce onpem Npu UHULUUPAHETO
Ha cneABalLMTe aHaM3K N0 TemaTta M I0OTMYECKN CBbP3aHNUTE C TAX Npea NPOoeKTHU
npoyyBaHms:

e (Cnama v OoTNagbK OT OTINEXKAAHETO Ha 3bPHEHU KYATYPU;

e OTnagHa AbpBeCMHA OT OBOLLLAPCTBOTO;

e Jlo30BM MPBYKMK;

e buomaca oT KMBOTHOBBACTBO;

e EBeHTyanHoO obpBeH maTepman OT NJaHOMEPHA Cey, KaKTo 1 OTnadeH AbpBeH

maTepuan oT AeHOCTTa Ha MeCTHM dUpMU;

e l3rpaxaaHe Ha eHepPrmiHU HacaXxaeHuA.

3.2. OnucaHue Ha TeXHONOrMATa 3a ONONA30TBOPABAHE HA cnama

LLle pasrnegame npumepHa TEXHONOTMYHA METOAMKA 3a A06MB Ha eNeKkTpryecka u
TON/AIMHHA eHeprua nocpeactTsom “Co” - reHepaTopHa ypenba, paboTtela c ropnseH
BbINEBOAOPOAEH ras, 406MT Npu npepaboTKaTa Ha cnama BX. 2.4. Npuemame, ye
npUMepHUA 06eKT MMa MHPPACTPYKTYPaA, KOATO Ce HyXKaae OT TONIMHHATa eHeprma —
oTon/ieHue Ha crpagm, 6UTOBO ropeLLo BoaocHabaaBaHe u ap.. Enektpuyeckarta eHeprua
MOKe [a ce M3Mo/3Ba 3a COBCTBEHM HYXKAM MU Aa ce Nogasa cBOBOAHO KbM HaLMOHaHATA
eneKkTpopasnpeaenutenHa mpexa. OT Ka3aHOTO A0 TYK CTaBa ACHO, Ye HaWUAT NnpumMmepeH
06€eKT Wwe nma HyXaa OT TONIMHHA U eNIeKTPUYEeCKa eHeprua, Kato NpeauMcTBO MMa
TOM/IMHHATa eHeprua. 3agaBame KaTo U3XOA4HU OAaHHW:

e (Obuwa HeobxoaMMa MaKcMMmanHa TONJIMHHa MoLHocT oT 4,5 MW;

e [lpousBeaeHa en. eHeprua oT KOMOUMHMPAHUA UMKbA OT 1,5 MW.
Mpu npoueca Ha reHepauma Ha ra3oBUA NPOAYKT C/lamaTa ce NoJasBa B KOMMAKTMPaH BUA,
(6puKeTH nnu nenetn). KomnaktmpaHata cypoBmMHa 61 morna Aa ce U3nosi3Ba v B ANPEKTHU
TON/JIoreHepaTopHU ypeabu (oTonauTeNHM BOAOTPEiHM KOTaun). B pasrnegaHua npumep
cucTemara e ¢ pasxog Ha ropuso 2000kg/h, ocurypsBaly, cnegHuTe eHepruimHM MOLLHOCTH:

e EnekTpunyecka mowHoct: 1.5MW;



TonnMHHA MOLLHOCT, OTAeNeHa NPU KOMBUHUPAHWUA LMKbA Ha NPOM3BOACTBO Ha
eNeKTpuyecKa n TonanHHa eHeprma: 2.7MW;

TonaAnHHa MOLLHOCT, reHepupaHa oT ANPEKTHO U3rapaHe B OTONAUTENEH KOTen:
1.8MW;

Mpu HyXaa, B MTMKOBM MOMEHTU, TEXHONOTUATA A0NYCcKa BapMauma (HapacTBaHe) Ha

TONJIMHHATa MOLLHOCT Ha “Co” - reHepaTopHaTa ypeaba. TexHonorMyHaTa nocnesoBaTeIHOCT

Ha eHeprop,o6MBa Ce n3nbv/IHABA B CegHaTa NoCnenoBaTe/THOCT:

TpaHCNOPT M CbXpaHEHWE Ha CypoBMHaTa (cnamarta);

OTBapsHe 1 NogaBaHe Ha clameHuTe 6anu ¢ npoussoauTenHoct 2000kg/h;
PasgpobsBaHe u nscywasaHe Ha clamaTa;

BpukeTMpaHe (nenetnsmnpaHe) Ha CypoBMHATa;

CenapupaHe (npecsaBaHe) Ha KOMMNaKTMpPaHaTa Maca C BpbliiaHe Ha puHaTa ropmBHa
dpaKkuma 3a NOBTOPHO BpPUKETUPAHE;

la3reHepaLms, ra3ooxnarkgaHe, ra3aonpoMMBKaA M ra30U3CyLLABaHE;

“Co” — reHepauma (KombMHUPAH AO6MB Ha eNleKTpMYEeCcKa U TOMIMHHA eHepPrus) nam
OVPEKTHO M3rapsiHe B TOMJIOTEHEPATOPHU ypeadm - KoTau, kanopudepu, 6onepn un

Ap.

MpeaMmcTBa Ha TEXHOIOTMATA 32 FeHepupaHe Ha ropPMMM ra3oBe OT TBbpAM ropuUBa:

la3006pa3HUTe ropmBea ce NoAAaBaT Ha NO-KAaYeCTBEHO PeryampaHe B TEPMUYHNUTE U
XMMUYHUTE NpoLecw;

Mpw n3rapsaHeTo cv ra3oobpasHMUTE ropnBa OCUTYPABAT MNO-BUCOKU EHEPTUAHN
NABTHOCTU M TEMNEPATYPU, KAKTO U NO-U3FOAHN EMUCUOHHW NOKa3aTenu;

Mpw npepaboTKaTa cK B ras, BUCOKOMOJIEKYNAPHUTE OPraHUYHU CbCTAaBHM YacTu ce
pa3rpaxaat Ha eleMeHTapPHN KOMMNOHEHTH;

CbAbprKalmTe ce B ropuBHMA MaTepuan BpeaHW BewecTsa ce 0cBoboKAaBaT U
MOraT Aia ce OTCTPaHAT CeNIEKTUBHO;

Ypno6eH TpaHcnopT ypes TpbbonpoBoaHa Mpeka n 6e3 matepuanHu 3arybm;
EdekTMBHA ekcnioaTaums npm CbBpeMeHHU U epeKTUBHM CUCTEMM 33 eHeproaobms,
[ONYyCKally e4MHCTBEHO ra30BO KOHBEPTUPAHU TBbPAM FOPUBHU MaTepranu —
[BUTaTeNIn C BbTPELLHO ropeHe / ra3os Agurates, B YacTHocT — LLinpanHros , rasosa
TYP6MHA M TOPUBHU KNETKM.

B HacToAwmaA npumep ce npegnara Metoabt Ha “AHT Pyrogas” 3a npepaboTka Ha

CypOBMHaTa B ra3 c ABOMHa aKTUBHA OrHeBa 30Ha (4). KakBu npeanmcTBa MMa TO31 MeToz,

CNPAMO anTepHATUBHNUTE TEXHOIOTUN 3a ,£I|O6VIB Ha ras:

MeToabT e 6a3upaH Bbpxy 621130 100 rogMWwHMA ONUT Ha NPOU3BOANTENA Ha
aBTOMObUNHM aBuratenun “Deutz”, cneunanHo 3a 6e3KaTpaHHa ekcnaoaTtaums;
MHCcTanaummTe N KOHCTPYKTUBHUTE e1leMeHTU ca U3npobBaHM 1 C oKa3aH

eKcnaoaTaumoHeH cpok Ha rogHocTt — o1 30 o 40 roguHuw;

MapameTpuTe Ha TEXHONIOTMYHUTE MPOLLECU KaTO CKOPOCT Ha U3TUYAHE,
TemnepaTypHU HMBA, BPEME Ha 3a4bpXKaHE N Peakums ca U3NUTaHU U rapaHTUPaHK;



Cuctemata No3B0/IABA KaKTO nNpomMeHNnB, TaKa N KOHCTAaHTEH peXWUM Ha pa60Ta;

PaswunpeHa e 061acTTa Ha NPUNOXKEHME Ha NPObaeMaTUYHUTE MaTepUann, BOKEHN
B MHCTanauuATa (metoa, nateHtosaH B CALL, n EC);

Bb3morkHOCT 3a 100% usrapsaHe, cnieaCcTBME HAZIMMMETO Ha BTOpPA A0/1HA 30HA Ha
rasoobpasyBaHe;

Bb3MOKHOCT 3a HaraxkaaHe 3a paboTa KbM Pa3NIMYHU FOPMBHU MaTepUany,
6narofapeHMe Ha BTOpaTa 40/1Ha 30Ha Ha ra3oobpasyBaHe.

3.2.1. TonauHeH 6anaHc Ha obeKTa

O6u.|,a XapPaKTeEPUCTUKA Ha reHepupanTe MmOWHOCTH:

OCHOBHUW €HepPrumMHN KOHCYMATOpPKU Ca TOMNJIMHHUTE, HYXKAaeLwm ce OT TONOHOCUTeN
ropeua Boga 90/70°C 3a otonneHue, BEHTUNAALMA U BUTOBO ropeLLo
BOAOCHabAsABaHe.
EnekTpuyeckaTta eHeprua, npomsseneHa CbBMECTHO C TOMJIMHHATA eHeprua we
334,0B0/1ABA YaCTMYHO COBCTBEHMTE HYXKAM Ha 06EKTa, a U3NULIBKBT LLLe MOXKe Aa ce
OTBENK/AA B HEOrPAHUYEHO KO/IMYECTBO B HALMOHA/IHATA €/1IEKTPUYECKA MPEXKaA (BUXK:
3aKoH 3a eHepreTukaTta (5) — Mnasa X “HacbpyaBaHe Ha NPoM3BOACTBOTO Ha
eNleKTpuyecka eHeprusa ot Bb306HOBAEMU EHEPTUIAHM U3TOYHULM U MO KOMBUHUPaAH
HaunH"”).
OCHOBHMAT TONJIMHEH TOBAp LLe Ce NOKPUBA OT KOMOMHMPAHMA NPUHLMN Ha
NPOM3BOACTBO HA TOMJIMHHA M eNleKTpUYecKa eHeprua, nocpeactsom 36p. “Co” —
reHepaTopa, CbrNacHO NpuaoXKeHaTa no-gony Tabavua 1. MomHocTH. |

o 36p.x 900kW therm = 2.7MW therm,;

o 36p.x 500kW elekt = 1.5MW elekt.
BbpxoBuAaT TonanHeH ToBap oT 1.8MW therm, a umeHHo: 4.5MW-2.7MW=1.8MW
therm we ce noKkpuea oT 26p. KNacMyeckn TonnoreHepaTopa - BOAOrPerHN KOTAK
90/70°C Ha ropuBo ras, nony4eH ot rasaudukaumaTa Ha bMocypoBmnHaTa — cramaTa.
CbLliecTByBa Bb3MOXHOCT 32 NOBMLLABAHE HA reHepMpaHaTa TONJIMHHA MOLLLHOCT Ha
“CO” — reHepaTopuUTe 33 CMETKA Ha eNeKTpPUYecKaTa UM MOLLIHOCT MPU BbPXOB PEXUM
Ha TON/IMHHA KOHCYMaLmA.

EHepruiiHa moLwHOCT “co” BopgorpeiHu CymapHa BbpxoBa
reHepaTopHa | TOM/IMHHM eHepruinHa eHeprunHa
MOLLHOCT MOLLHOCTH MOLLHOCT MOLLHOCT
- MW MW MW MW
TonanHHa eHeprua 3x0,9=2.7 2x0.9=1.8 4.5 5.1
EneKktpuyecka eHeprumsa 3x0.5=1.5 - 1.5 1.0
O6uwo: 4.2 1.8 6.0 6.1

Tabnuua 1. MowHocTu.




3.2.2. XapaKTepucCTMUKa Ha cypoBaTa 6uomaca

e  XMMWYECKU CbCTaB:

o C-48.2%;
o Hy;—-6.7%;
o N,-1.8%;
o $-0.3%;

o 0;—-42.8%;
o Cl;—0.2%.

e KOMMNOHEHTU Ha roOpUBOTO:
o Bnarocvgbprkanue: W=7.7+23%;
o [lenenHo cbavpKaHue: A=2+7%;
o JleTansu KomnoHeHTn: V=75+81%.
e TonnuHa Ha m3rapaHe /Kanopu4HOCT/ Ha ropuBOTO:

o CpepHa, npu Brarocbabpiatue ( 7.7+23)%: Qj =17.4+13.5MJ/kg;
o Mpw BnarocbabpkaHme 10%: Q£=14.65Mj/kg;

o Mpw BnarocbabpkaHme 30%: Q;=11.72Mj/kg.

e [INBTHOCT Ha FOPUBOTO B A0CTaBeHO (6anMpaHo) CbCTOAHME:
o Manka 6ana:
=  [b/KWHa, WNMPOYMHA, BUCoUnHa: L/B/H=0.95/0.46/0.36m;
= Maca: m=15kg;
=  [IAbTHOCT: p=(100+130)kg/m3.
o Tlonama 6ana:
= [b/KWHa, WMPOYMHA, BUCOUMHa: L/B/H=2.50/1.27/1.20m;
=  Maca: m=500kg;
=  [InbTHOCT: p=142kg/m3.
e TONWIHM XapaKTePUCTUKM:

o TemnepaTypa Ha cnunyaHe: tg=850°C;
o TemnepaTypa Ha HayanHa gepopmaums: t, = 900°C;
o TemnepaTypa Ha ToneHe (nonycdepa): t, =970°C;

o Temmneparypa Ha TeUHO cTONEHO cheTosiHUE: . =995°C.

3.2.3. O6opyaBaHe n PUHAHCOB aHa/IN3 HA NPMMEPHATA NOCTaHOBKa
B Hain-rpyb Bua Hy*kHOTO obopyaBaHe MoXe Aa ce 060cobu B cieaHUTe rpynu:

e CbopbXKeHuA 3a bpMKeTMpaHe Ha CNamarTa;
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e bpuKeTHa IOrUCTUKa;

e YeTupu peakTopa 3a npepaboTKa Ha ras;

e Tpw nHcTanaumm 3a NoAroToBKa Ha ras;

e Tpu “Co”- reHepaTopa BHKW;

e EneKTpuyecka KOMyTaUWMOHHA MHCTaNaLmSA;

e EanH BogorpeeH Koten 1,8 MsT.
3a f4a HanpaBuM CbNOCTaBKa NpMemMame, Ye Npeam Aa 3ano4vHe Aa usnonssa buomaca,
HalwmA 06eKT € KOHCYMUpPan TeYHO ropPUBO.

Heobxogmma roguiiHa KOHCYMaumMA Ha TONIMHHA eHeprus:

Qrop = Quas™ O * T/ terp - tew, KbAETO:

e Qrop— rOAMLIHA KOHCYMALMA Ha TONIMHHA eHeprua [MWh];

e Q3 — M3YMCAUTENHA MOLWHOCT Ha TONIMHHATA MHCTanaumsa - [MW];

e [1— peHrpagycu —3a rp. Pyce 2600 (6);

e T-—paboTHWU YacoBe B AEHOHOLWMETO Ha OTON/INTENHATA MHCTaNaUmsa;

o tgp- tsw— TEMNEpaATYpHa pasivka mexay TemnepaTtypata nogabpiKaHa B

NOMELLLEHUATA U U34YNCAUTEIHATA BbHLLHA TeMnepaTtypa.

Qron = 4,5 * 2600 * 12 / 20 — (- 17) = 3795 MWh.
lfoguweH pasxog Ha TeYHo ropuso (HadTa):

® Buagra = Qron / Q" * n * 1,163;

®  Byuagra = 3795000 / 9600*0,82*1,163 = 414 ToHa.
foanWwHa KOHCYMaLUMA Ha clama:
Bcnama = 3795000 / 3300*0,82*1,163 = 1205 ToHa.
Mpw LeHa Ha eapo Ha Te4HOTOo ropmneo 1342 ns/ToH (7), TO roAMLLHO Lie ce U3pasxoasar
414*1342,80 = 555588 nB., a Npu N3M0A3BaHE Ha C/laMa - Npu cpeaHa ueHa 21 nB./ToH,
HeobxoamMmuTe cpeacTsa e 6baat 1205*21 = 25290 nB., cnegoBaTesIHO, roguLLIHATa
MKOHOMMA CaMO OT NMPOMAHA Ha TOPUBHATa KOMMOHEHTa We 6bae:

Wron = Unagra = Uenama = 555588 — 25290 = 530298 ns.

CpefHOroamwHoO NPoOn3BOACTBO Ha eN. eHeprusa:
[a npuemem, ye “Co” — reHepaTopuTe Lie PaboTAT HaNb/IHO HAaTOBAPEHU Npe3 Lenusa
OTOM/IMTENEH Ce30H, KOMTO 3a rp. Pyce e cbe cpeaHa npoabaxKuTenHoct 175 aHu, 10
npousseaeHaTa OT TAX eN. eHeprua we bbvae:

175 gHu * 24 yaca = 4200 yaca * 1500 KeT = 6300000 KBTU.

AKo npuemem, Yye cpeaHOYaCOBUAT Pasxos Ha enl. eHeprus B obekta e 150 KeTy,
cnepoBaTe/IHO QKO Ce 3aKynyBalle Tasu eHeprua OT e/IeKTpopasnpeaenTenHaTa Mpexa,
WwAXa Aa ce u3pasxoaBat:

4200 yaca * 150 KTy = 630000 KBty * 0,12 ne/Ket4 = 75600 nB.

0,12 nB/KBTY e cpefHa LeHa Ha NpoAaBaHaTa B MOMEHTa e/l.eHeprus ot
“EnektpopasnpeaeneHne” — Pyce.

MpofapeHaTa en. eHeprus Ha pasnpeaennTenHoTo NpeanpusaTue Wwe 6bvae:
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6300000 KBT4 — 630000 KBTY = 5670000 KBTY * 0,16874 nB/KBT4 = 956755 ns/roga,.
0,16874 ns/KBTuY e onpeaeneHata ot JAKEP LeHa B MOMeHTa 3a NPOM3BOACTBO Ha
e/.eHeprna oT oTNaZbLUu OT 3eMeLeNCKM KYNTYpU, KakBaTo e cnamara (8).
CnepoBaTesniHO, 06WMAT rogmieH MKOHOMMYECKM eDeKT OT BbBEXKAAHETO Ha Ta3u
cuctema we 6bae:
No6 = ropuso + Uen.en e + npog.enen. = 530298 + 75600 + 956755 = 1562653n8/roga.

OT HanpaBeHUTe NPUMEPHU U3UYUC/IEHNS € Ha/INLE CEPUO3EH MKOHOMUYECKN edeKT OT
peanusaumaTa Ha Nnogo6Ha MHcTanauma. M3BecTHO e, Ye egHa MHBECTULMA € peHTabunHa
aKo ce M3Nnnawa Hanb/HO B paMKKUTe Ha 6-7 roanHu. OT ToBa cieABa, Ye B TO3U NPUMeEpEH
CNyyan MHBecTMuUmMATa He 6uBa Aa Hagsuwasa 10938571 ns.

4. 3aknwueHue.

MoKkasaHaTa NpMMepHa NOCTAHOBKA MMA 33 LLeN 3 NOKaXKe OPUEHTUPOBBYHO KaKBM
NoA3M MOraT Za ce No/y4aT oT M3N0A3BaHeTO Ha BMomaca. KakTo BCsiKa gpyra TeEXHONOTMA U
Tasn CM MMa CBOUTE NPEeaAUMCTBA M HELOCTaTbLM, KAaTo TYK Halk-CePUO3HUAT Npobaem e
OCUTypABaAHETO Ha CYpOBMHA Ha NpMEM/INBA LeHa. 3a Aa ce rapaHTMpaT Ko/inyecTsaTa clama
3@ MHCTaNaumMATa € HyXHO BCUYKO Aa 6bae 06BbP3aHO C NpeaBapuUTeIHM 40TOBOPU C
NoTeHUMaHUTE 3eMeAe/ICKM NMPOU3BOANTENN-A0CTaBYNLMN. TO3M AOKYMEHT B HUKaKbB
CNy4Yait He n34yepnea TemaTta, HANPOTUB MMAMe 3a Len Aa Cbbyanm nHTepeca Ha
obLecTBEHOCTTA MO BbMNPOCa 3a M3MNo/13BaHe Ha buomaca. MpasuaHo 6u 6UNo KaTo
NPoAb/IKEHME Ha CTaTUATa Aa Ce Hanpasu paswWupeHme B CegHUTe HanpaBAeHUs, KOUTO
6u1xa MOrM [a ce OKaXKaT aKTya/IHW 33 HaLLIWUA PErNOH:

e [lpoun3BOACTBO Ha BUOras OT }KMBOTMHCKM OTNaAbLUM;
e Pa3BuTUE Ha OTI/IEXKAAHETO HA EHEPTUAHN KYATYPU U TAXHOTO OMNO/I30TBOPABaHE.

Brvomacata nputexkaBa OrpoOMeH NoTeHLMAN U MOXKe A,a NOKPUE CepMOo3Ha YacT oT
eHepronoTpebaeHMeTo Ha ob6aacT Pyce. 3a LENTa HYXKHO A3 Ce BOAM LeNeHacoyeHa
MONNTMKA 3@ U3rParKAaHe Ha HYXKHUA KanauuTeT U opraHM3auma — 3a4b/IXKUTENHU YCN0BUA
3a epeKTMBHO OMNoON30TBOPABAHE Ha BMoOMacaTa B permoHa.

5. bubaunorpadus.

1. http://www.biomasata.com/sto_e_biomasa.php.

2.http://www.biomassenergycentre.org.uk/portal/page? pageid=76,150688& _dad=portal&_ schema=
PORTAL.

3. http://odzg-ruse.org/.
4. http://www.pyrogas.de/index.php?option=com_content&view=article&id=1&lang=de.
5. http://www.dker.bg/laws/ze.pdf.

6.http://www.stroitelstvo.bg/data/2008/04/naredbalRD601042008zaenergiinitecharakteristikinaob
ektite.doc.
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7. http://www.lukoil.bg/.

8. http://www.dker.bg/resolutions/res_c018 10.pdf.

6. KoHTaKTMu.

WHXK. Hukona Kubputes
CapyeHue ,PernoHanHa eHepruinHa areHums - Pyce”
7000 Pyce, yn. ,Metvp bepor” 1, odpuc Ne 6,

e-mail: rea _ruse@abv.bg

web: www.rea-ruse.com
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