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JkonornyHbln Waste-To-Energy:

Tepmundeckoe obesBpexmBaHne Ha OCHOBE
YHUKaNbHOW TEXHOMNOMMM rasandunkalmmm oTxoq0Bs
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Pesome

NHuunumatop npoekta: OO0 «3ko SHepaxun COsoLOHCY

MpoekT NnpegycMaTpuBaeT HOBOE CTPOUTENLCTBO COBPEMEHHOIO NpearnpuaTus no
55 TepMUYeckon yTUnM3aunm 0TXO40B C Lenbio nvkeuaaumm nonmroHos TKO n nepepaboTku
BHOBb 0OpasyHoLLMXCH OTXOA0B C MoslyYeHnem TenoBon 1 3NeKTPUYECKO SHepPrm

P npOGKT ABIAE€TCA CaMbIM OOCTYMHbIM U OOHUM U3 Hanbonee 3KOHOMUYECKN
LI,eJ'IeCOO6pa3HbIX BO30OHOBMNSEMbIX UCTOYHUKOB SHeprmnn.

P Brlaro,u,apﬂ MOﬂ,yﬂbHOIZ KOHCTPYKUMN, CUCTEMA ABIIAETCA naeaJibHbIM peLLEHNEM KaK OJ1A
6onbLmnx ropogos un paVIOHOB, TakK 1 aJ1d CpaBHUTESIbHO HebOonNbLLUNX HAaceneHHbIX MYHKTOB

O6LWwmit o6bem nepepabatbiBaembix otxogoB — 110 Thic. T

>

TKO unu 40 Tteic. T RDF B rog
> BbipaboTka anektpoaHepruv — 50 MBT*y B rog,
D) BblpaboTka Tennooii aHeprum — 13 MBTT B roa

.......................................................................................................

*PacueTHnbIn kypc 100p./EBpo. He Bkntoyas nunHuio nepepabotkn TKO B RDF (Mpyn HeobxoauMocTy TMnoBas NMMHUSA MOXeT ObiTb Jo6aBneHa B pamMmkax O4HOrO NpoM3BOACTBEHHOrO KOMMIeKca)



VIHnumatop npoekTa

HanmeHoBaHme: OO0 «3Iko SHepakm ContoLLOHC»
MecTtoHaxoxneHue: r. Mocksa
["op ocHoBaHuA: 2019

Bug peatenbHOCTU: NpeacTtaBndeT MHTepechl NpoekTa Ha Tepputopun PO n CHI.
OcyLecTBnsAeT NPOEKTUPOBAHMNE NHXUHUPWHT, NOCTaBKYy, HanaaKky u akcnnyatauumio
TEXHONOorM4yeckoro obopyaoBaHus

EBponenckas ceptudmkauma: EN1090, EN 3834, PED2014 / 68 / EC.

NHTennekTyanbHas cObCTBEHHOCTL - NaTeHT Ha n3obpeteHne PO Ne 2021103186:
cnoco® rasundvkaumm TonNnmMBea, Nosy4eHHOro N3 TBepAablx nepepaboTaHHbIX OTXOA0B

Pacnonaraet B nofiHoM o6beme COGCTBEHHBIMY U NPUBIIEKAEMBIMN NHXEHEPHBIMMU,
KagpOBbIMU 1 (PUHAHCOBLIMM pecypcamu s peannsaumm npoekTa Ha Tepputopun PO

[MpoBOAUT OUEHKY BO3OENCTBUA NpoeKkTa Ha okpyxatowwyto cpeay (OBOC). 3asepLueHue
Bcex paboT no cepTudmkauum TexHonorm Ha tepputopun PO B nekabpe 2021 r.
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[Tpobriembl

YTO OEJNAKOT C OTXOOAMU B POCCUN

Bornee 90 % oTxogoB nonagaeT Ha
nonuronbl TKO u cBanku

Ha nepepabotky nonagaet okono 7 %
0TX040B

N ato Bcero 4,5 MUNMNMOHOB TOHH

MyTb pelueHnst npobnemMsi:
“) CTPOUTENBLCTBO NPEANPUSTUI MO
® epepaboTke OTXOA0B C
BblpabOTKOW aHeprum

ry

@ VECTO 3AKOHUMTCA K 2022 rOAY

Pecnybnuka CesepHas Ocetnsa —
Ananus

Pecny6nvka WHrywetus
Pecnybnvka balukopTocTaH
Pecny6nvka Kpbim

Pecny6nvka Kanmbikus
HoBocubupckas obnactb
Bonrorpaackasi obnactb
Pecny6nvka Caxa (Akytns)
Owmckasi obnactb

KamyaTckuin kpan
KabapanHo-bankapckas
Pecny6nuka

KpacHogapckuii kpaw

EBpelickas aBToHOMHas obnacTtb
CaxanuHckas obnactb

3abaikanbckuin
Kkpan
Pecny6nvka
BypsTus
MaragaHckas
obnactb

MECTO 3AKOHYNTCA K

® 2022 rony

YyKOTCKNIA aBTOHOMHbIN OKPYT
PocToBckasi obnactb
OpnoBsckasi o6nacTb
Benropoackas obnactb
MBaHoBckas obnacTtb
BpsHckas obnactb
lMckoBckas obnactb
AnTtanckun kpam
KypraHckasi obnactb
Kypckasi obnactb
Tynbckas obnactb
Pecny6nvka [JarectaH
ApxaHrenbckast obnacTtb
Pecny6nuka TbiBa
Tomckast obnacTb

.......................................................................................................



[Tpobnemsbl

Mo paHHbIM CyéTHom nanatel, B 2019 rogy B Poccun 6bino o6pasoBaHo
OKOrmo 65 MUIIIMOHOB TOHH TBEPAbIX KOMMYHarbHbIX 0TxoAoB (TKO)

W aToT nokasatenb 6yaet pactu Ha 1-2 % kaxapiv roq. Ecnv Hudero He

namenHnTtca, To k 2050 rogy poccusiHe 6yayT BbibpackiBaTh npumepHo 100

MUSIMOHOB TOHH €XerogHo
NN, & ¥ Celluac B permoHax cTpaHbi

~ HacuuTbiBaeTcsa 6onee 8 323 cBarnku,

B TOM ymcrie 916 — Ha TeppuUTopun

rOPOACKMX OKPYroB

s Hekyna coaTb oTcopTMpoBaHHbIe 0TX0Ab

v TONbKO y KaXgoro TpeTbero xutens
" KpynHoro ropoga Poccun ectb gocTyn K
pasgenbHoOMy cOopy OTX040B

Ha 2019 rog 27 MnnnnoHoB poccusiH
MOFSIM OTNPaBUTb OTXOAbI Ha

. nepepaboTKy, a y ocTanbHbIX He GbINIo
noaxoasdLuen MHPacTpyKTypbl — 6akos
ANSA BTOpCbIpbSA y AoMa

8%

CTEKND

MNOJIOBNHA OTXOOAOB — MIACTUK

B 2020 rogy nnacTtuk, B YaCTHOCTU YNaKoBKa,
COCTaBWI NONoBNHY 06 bEMa KOMMYHarNbHOMO
Mycopa Poccun

55%

nnacruk

L

13,5%

METANN ¥ TeTpanax

L

(
0,5%

LUMHBI W 3NeKTEONPHEC DY
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[lpeonoxeHne

CTpountenbCTBO NpeanpusaTuin No TEPMUYECKOMY 00E3BPEXNBAHMIO HA OCHOBE YHUKANbHOWN
TEXHOSornm rasudukaumm oTxogoB MoLHOCTbIO OoT 60 Thic. Ao 400 Teic. ToHH TKO B rog

@ I'IpM HeobXxoaANMOCTU MakcuMarbHas npon3BoONTEIIbHOCTb MOXET ObITb yBeJIn4yeHa, 3a c4eT
YCTaHOBKW OOMOJIHUTESIbHbIX Mo,u,yne|7|.

© TennoBas MOLWHOCTb OT 2 00 25 MBT/4ac.
© QnekTpuyeckasa MoWwHOCTb oT 2 o 5,9 MBT/yac.

PedepeHcHbIn 3aBoa: 1. Lienbe (CnoseHna). [nsa nosiydeHns TeNI0BOM N SNEKTPUYECKON
9HEeprum Ucnosib3yeTcs napoBas KoTellbHas yCTaHOBKA, C BbIXOAHOW TEMIOBOM MOLLHOCTEIO
15 MBT, pasneHunem napa 30 bap temnepatypon napa 350 'C n npomnssoamntenbHOCTbIo 20
TOHH B 4ac

MakcumanbHas MOLLHOCTbL YCTaHOBKM cocTaensgeTt 15 MBT tennosoun aHeprum, 2 MBT —
arekTpuyeckas aHeprud. Takon pexunm ncrnosib3yeTcd B netHee BpemMd. B 3umHee Bpems
yCTaHoBKa paboTaeT Ha BblpaboTKy Tenna B 06beéme 15 MBT

.......................................................................................................



- TexHomorus: nofHas cxema npolecca nepepaboTku

rasudukauus
CHP

lNpounsBoacTeo
aHeprum (3/a n 1/3)

Peanusauuns
BTOPChIPbS:
4 Metann

* [Inactuk

RDF

RDF (Refuse Derived Fuel) -
3TO BUA TOMMMBA, COCTOSALLNN
13 0TXOO0B, OCTaBLUMXCSA
nocne copTMPOBKN Mycopa

.
-------------------------------------------------------------------------------------------------------



TexHonornsa: ocobeHHoOCTU

[MpoekToM NpeaycMOTPEHO co3daHue 3aBoa No TePMUYECKON YyTUNN3aLMN OTXOL40B C
BbIpabOTKOWN 3NEKTPUYECKOM 1 TENSTOBOWN aHeprun. MicnonbayeTcst opurmHasnbHas
3anateHToBaHHada TexHosorms ( nateHT PO Ne 2021103186)

[MpoeKkTHOE peLleHne MOXeT ObITb pa3HOM MOLLHOCTY 1 NPOU3BOAUTENIBHOCTU B 3@aBUCUMOCTH
OT KONU4YecTBa XUTENen NpoXMBarLWmMX B MeCTe npeanosiaraeMoro CTpouTenbcTaa

[IByxcTyneH4yaTas cuctema noABMKHbIX KOITOCHUKOB NO3BONSAET MakCUManbHO 3d(eKTUBHO
peanusosaTtb npouecc WIE n nonyyats makcumanoHbin KM

CucTema LUHEKOBLIX NuTaTernein obecnevymBaeT CTabUNbHYIO Nofdady TONnMBa B Kamepy
rasudukauum n oTbop 30MbHOrO OCcTaTKa C NocneayLMM OXINaxaeHem

[Mpouecc npoucxoaut npu Temnepatype £o 1200 rpagycos

CtabunbHas nogada Tonnmuea yrnpoLaeT KOHTPOSb PeXMMa CXUraHus U, YTO camoe BaXKHoe,
aenaet MakcMmanbHO 3(EKTUBHOMN CUCTEMY OYUCTKN OTXOOALLUMX ra3os

PelueHnst MoryT 6bITb NPUMEHMMBI KaK Ans BHYTPUIOPOACKNX NMPOEKTOB, Tak U
Ans 06beKTOB, HAXOAALMXCA BAANN OT KPYMHbIX rOpoaoB

.......................................................................................................



OTcyTcTBME BpeaHbIX BbIOPOCOB

B Hawen TexHonornm ncnonb3yetca 3-X CTyneH4yaTas cCucteMa OUYUCTKM OTXOASALMX ra3oB B
cootBeTcTBUM ¢ anpekTusamm WID n IPPC. Ha Bbixoge 13 BTOPUYHOWN Kamepbl Npu
Temnepartypax 900 — 1200°C B cpeay oTXoAdLMX ra3oB cneymanbHbIM 06pa3om
pa3bpbl3rmBatoTcs abcopbupyolme peareHTbl (MoYeBMHA, aMMUaK 1 ap.)

Onsa cHmxkeHnsa yposHs NOx meHee 100 mMr/Nm?® npumMmeHsieTca MeTof CeneKTUBHOro
HeKkaTanuTnyeckoro BocctaHoBreHus (cuctema SNCR)

M'mppokeuna kanbuma - Ca(OH),, ana HenTpanusauum kucnoTtHelx rasoB HCI, HF, SO,, a Takke
aKTUBMPOBAHHbIN Yrosb.

Brnok pykaBHbIX (PUMbTPOB C MHEBMATUYECKMM BCTPSIXMBATENEM

Bbibpoc nbinu cHmkaetca meHee Yyem o 0,1 Mr/Nm?3B cCOOTBETCTBMU C TEKYLLMMMN
TpeboBaHnammn WID

Takum o6pasom, B OTNIMUME OT MyCOPOCKUraTeNbHbIX 3aBOAOB, Npeanaraemas
TEXHOJIOMNSA HE OKa3blBa€T HEFATUBHOIO BIIMSIHNSA Ha aTMOCKEPHbIN BO34YX U
He npegnonaraeT UCMOSIb30BaHUSA AOPOroCTOALLNX PUMNbTPYHOLLNX CUCTEM

.......................................................................................................




KOHKYpPEHTHOE OKpYyXeHue

B Poccuun Ha pbiHke yTunusauumn TKO nnaHupyeTcs NPUMEHATb pasfinyHble
TexHonoruu, B T.4. paspabotku Hitachi Zosen Inova n gpyrux

NmetoTca pAaan opurnHalibHbIX TEXHOJTIOTNMYECKUX pa3pa60TOK, BKIMHO4Yasa nia3MeHHbIe
TEXHOJIOTUW YTUIMN3aunn N paa apyrmx, Kotopble 40 HACTodALero BpeMeHmn He nMernu
BOIMJIOLLLEHNA B NMPOMbILLITIEHHbIX MPOEKTax

OpHako 3TO Kak NpaBuo KpynHble NpeanpusTus. VIx cTpoutenbCTBo 3aHUMAET 3HaYMTENbHOE
BpeMsi U TpebyeT OrpoMHbIX MHBECTULMIA (MPOEKT CTPOUTENbCTBA 3aBOA0B HA OCHOBE TEXHOMNOMN

Hitachi Zosen Inova — 6onee 1,4 TpnH py6.)
Takxe oHun Tpe6leT OonbLLOe KONMMYeCcTBO LI,OI'IOJ'IHVITeJ'IbHOIZ QHEeprumn ana 3anycka un akcnnyartauumn, 4To aaneko He
BCerga BO3MOXHO 1 He onpaBaaHO B oTAalIeHHbIX MECTHOCTAX NI HEKPYMHbIX HAaCENEHHbIX MyHKTaxX

OcTaHOBKM TaKMX 3aBOJOB Ha PEMOHT U NPOUNAKTUKY, 3aMeHY PUNbTPYIOLLNX SIEMEHTOB TaKXKe
TPebyoT ONONMHUTENBHbIX 3KCMMyaTaLNOHHbIX 3aTpaT

Mo aKkonormyeckom coctTaBnAaoLLEN (BbIOPOCHI BpeaHbIX BEWECTB B aTMocdepy) npeasiaraemas TEXHONornsg
aBnseTca Haunydwen (no Hopmam EC, 3aBoa MOXET HaxXo4MTbCs B YepTe HAaCceNeHHOro NyHKTa B HEMNOCPELCTBEHHON
©M30CTU K XUNbIM panioHam) ’

.......................................................................................................



[TnaH-rpaumk peanusaunm npoeKkTa

AT1ansbl 1-n rog 2-nron 3-nropn

lMpoekTnpoBaHune

MocTtaBka o6opyaoBaHNs

CtpouTtenbHo-
MOHTaXHble paboThbl

lMyckoHanago4Hble
paboTbl

Haem nepcoHana

BBoa obbekTa B
aKcnnyaTauuio

.......................................................................................................



SWOT-aHanus

CUINbHBIE CTOPOHBbI

3avHTEepecoBaHHOCTb HaceneHus
N OpraHoB MECTHOrO
camoynpaBneHnst

HakonneHHbI onbIT KOMaHAdbl NO
BHEAPEHMNIO MIHHOBALIMOHHbIX
NPOEKTOB

OTtcyTCcTBUE BpeaHbIX BbIOpOCOB

[MpropuTeTHOCTL
NPUPOa0OXPaHHbLIX 3agad
BeeneHue 3eneHoro tTapuda u
cTumynuposaHue BU3
Peannsaums mmpoBon
KIMMaTUYECKOW NOBECTKUN B
3akoHogaTtenbctee PO

BO3MOXHOCTHU

CJNIABbIE CTOPOHbI

HepasBuTtas HopmaTnBHas 6asa
B obnactu ytunusaumm TKO
OTcyTCTBUE KOHTPONS 3a
opraHusaumen BbiBo3a U
nepepabotkon TKO

HeTt pasgensHoro coopa TKO
OTHOCUTENBLHO BbICOKas
CTOMMOCTb MPOEKTA

HecBoeBpemeHHas nogaepxka
CO CTOPOHbI FrocygapcTea
(BblOeneHve semnu,
OpraHn3aLMoHHbIe BONPOCHI)
HepnobpocoBecTHas
KOHKYpEeHLNsi

YIrPO3bl




Cnacmbo 3a BHumaHue !

KoHTaKkTbl N0 NPOEKTy
ocnposa Jlymnsa MenkoHoBHa
TenedpoH: +7 916 960 95 09

E-mail info@ecoenergysolutions.ru

wWWw.ecoenergysolutions.ru

.......................................................................................................
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NMPUNNOXEHWE
[ewncTteyowmn 3asog B CnoBeHumn




3aBopg Toplarna Celje

Ytununsaumsa TKO, obpasyowmxea y
250 TbIC. XuTenen MmyHmuunanuTeTa
Llenbe B CnoBeHun gns
KOMOGUHMPOBAHHOIO NPON3BOACTBA
Tenna n aNeKTPo3Heprm

PeannsoBaHHoOe pewieHune

3aBsog WIE ycnewHo akcnnyatupyetcs 6onee :
13 neT, 4eMOHCTPUpPYET OAHU N3 NyYLINX NokKasaTesien B OTpacnu u
obecneunBaeT aHepruen ropog Llense

O61bekT 6bIn cnpoekTnpoBaH Ansa nepepadoTkn RDF n ocagka yTunn3aumsa oTxoaos
CTOYHbIX BOZ B TEMSOBYH 3HEPIUIO ANS LEeHTPann3oBaHHOIro pekynepaums Tenna ans
TennocHabXeHns 1 3NeKTPO3HepPrnn

LUeHTPaJlIn30BaHHOIO

MpeonpuaTtue nepepabatbiBaet 4o 35 000 TOHH CMELUaHHbIX
0Tx0708 B roa (80% RDF 1 20% oca/fka CTOYHbIX BOA) TennocHabxeHuns

JInHusa nogrotoBkmn RDF BkMtoYeHa B NpOn3BOACTBEHHbLIN KOMMMEKC NPOn3BOACTBO 3e5IEHHON 3HEPTUM

.......................................................................................................

[MpuopuTeTbl 3aBoAa:

.
.



. _TemnepaTypbl

OcobeHHOCTN TEXHOOrumn

XpaHeHue 1 nogada Tonnuea

RDF onpokugbiBaeTcs B npueMHbin OyHKep. ABTOMaTUYECKUN
KpaH ncnonb3yetcs ansa nasneyveHmss RDF ns 6yHkepa
Ocapgok CTo4YHbIX BOA NOCTYNaeT B pe3epByap 4S5 XpaHEeHUS.
OTTyna oH nepekaynBaeTca n cMmelwumBaeTcs ¢ RDF nepeg
nogaden B peLleTKy C NOMOLLLIO 4 napannesibHbIX LWHEKOB

[Ma3ndmkaums

PacuyeTHasa 6a3a nogBU»KHOW KONMOCHUKOBOW
pewweTkn coctasnsaet 570 kBT Tennosomn
MOLLIHOCTW Ha M2 NroLaan peLleTKu.
PeanunsoBaHo TpexTo4yeyHoe BBegEHNE
BO34yXa 4S5 ropeHna ansg rasndumkauum mn
MNOJSTHOrO cropaHus. Peumpkynauus AbIMOBbIX
rasoB NS CyLIKW TONSMBa U NEPBUYHOIO
koHTposis NOx. CMOHTMpOBaHa pe3epBHas
raszoBasi ropesika asisi noBblLLEHNS

TypbuHa

YcTaHoBneHHada TypoOuHa
npeacTaenaeT cobon naposyw
TYpObUHY C NpoTMBOAABNEHNEM
npousBoacTea Siemens. :
QnekTpunyeckas MOLLHOCTb
TypboreHepaTtopa 2,1 MBT

.......................................................................................................



bnok-cxema WTE npouecca

Waste to Energy (WTE) - sHepreTnuyeckas ytunmsaumsi OTXO40B

TERTIARY AR
SECONDARY AIR
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NATURAL GAS @ i
(stort—up only?

AR from WASTE STORAGE

CRANE (2)
L
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1
» s @ 0

o
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WASTE

= e e
PRIMARY AlR

FLUE GAS RECIRCULATION

=
NATURAL GAS {start—up only)

1 XpaHeHue 0Txoao0B 6 YnaneHve LOHHOW 305bl 1 XpaHeHne akTUBMPOBaHHOIO Yrns 16 YnaneHve AbIMOBbIX ra3oB
1

2 KpaH 7 BTopuuHas kamepa 1 XpaHeHune pobaBok 17 Crek
2

3 O6opoT Bo3ayxa u3 xpaHunuwa RDF 8 YpaneHue netyyen 3ombl 1 Cucrema [o3VpoBaHMs 18 LleHTpanbHas cuctema
3 ynpaBneHus

4 EmKoCTb Anst AHEBHOWM HOPMbI CbIpbS 9 Bonnep 1 PykaBHbIN punbTp 19 Cuctema MOHUTOPUHra BbIGPOCOB
4

5 YcTaHoBKa rasudvkaumm 10 CucTtema nogaum Boapl 1 XpaHeHve 30nbHOro octaTtka
5






