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Pe3omMme TexHOJ10run

BopoyronbHoe Ttonaueo (BYT) npeacraBnaetr cobon cmecb
Me/IKOU3MeIbYE€HHOrOo yraa u Bogbl. BYT 6b1n10 pa3paboTaHo
B CCCP B Hayane 60-x rogos 20-ro Beka gna peweHna Asyx
3aau:

e  YTUAN3AUMA YrONbHbIX LWAAMOB
e CHWM)KeHMe 3aTpaT Ha TPAHCMOPTUPOBKY.

B 1989-93 rogax Obln peanv3oBaH MNPOEKT YIIENpoBOA,
Benoso-HoBocMbUpCcK (262 Km), a Takke Ha BYT 6bina
nepesegeHa TIU-5 (HoBocnbupck). OnbIT 3KCnayaTauuu
yrnenposoga n Hosocmbupckoit TIL-5 nokasan:

NS e 3dodekTnBHOCTL BYT Kak Ton/mBea

~

BENOBO

e TexHONOrMyeckMe npPeMMyLLEecTBa MCMO/Ib30BaHUA
yrna B *xunakom suge (BYT)

AHanoruyHble pe3ynbTaTbl MONYYEHbl MPU  peanunsaumm
NOXOXKMX NPOEKTOB B Kutae un AnoHun.

IIpuynHbI McOJ1b30BaHUuA BYT

e [Bo/sblIOE KOMMYECTBO YrO/ibHbIX PAa3pe30B M LWAXT CO 3HAYMUTE/IbHbIM YBAAXKHEHUEM
yrns, nMbo yro/sibHbIX OTBAJIOB M3 YA C MEeIKOW ¢paKumel (cemeyko, WTbib), Waamos
o TaKoW yronb ABAAETCA MPAKTUYECKU MAEaNlbHbIM CbIPbEM ANA NPUTrOTOBAEHUSA
BYT
o CHMXKEeHMe CTOMMOCTM TOM/IMBHOM COCTaBAAIOLWEN NO CPAaBHEHUID C Ma3yToM, YINEM U
rasom (c 2013 r).
o CHueHme BbIbpoco NOx 1 SOx
e Ocobble cBoiiCTBA 30/1bl
o 3ona oT ckuraHuma BYT oTaunuyaetrca ocobbiMM CBOMCTBaMM, Aenalowmmmn eé
rOTOBbIM TOBaPHbIM NPOAYKTOM
e B3pbIBO- M NOXKapobe3onacHOCTb
o BopoyronbHoe TOMNAMBO, B OTANYME OT CYXOr0 W3ME/NIbYEHHOro YrAasa, He
B3PbIBOOMNACHO, EMKOCTM C BYT MOMKHO XpPaHUTb B CamMoM KOTENbHOM, 4To
CHUXKAeT AO0NONHUTENbHbIE 3aTPaTbl Ha oborpes ToNMBa
e YayyweHue TONOYHOro npotiecca
o Hannuue peakumit rasaudmKaumm yrna B NPUCYTCTBMM BOAbI CHUXKAET BEPOATHOCTb
LUNAKOBaHMA KOT/IOB, YBE/IMYUBAET CTEMNEHb BbIrOPAHUSA YA

e [lpocTOTa B UCMOJIb30BaHMM YIS B XKUAKOW dopme




dakTOopshl, CAep>KMBaBLUIMEe pa3BUTHe TexHoJsioruu ¢ 1991 no
2004 r

1.

2.

3.

Hu3KMe ueHbl Ha OCHOBHble 3HeproHocutenun (ras, masyT) ¢aKkTUYECKM OCTaHOBU/IU
pa3BUTME TEXHONOTMIM NPUIOTOBAEHMA U CKUraHma BYT go 2004 roaa.

TexHonorua npuroToBaneHNA npeablayulero noKoaeHumA (Ha BM6pOMeJ'IbHMLI,aX) Tpe6yeT

BbICOKME YyAenbHble 3aTpaTbl Ha npurotoBneHue BYT, UTO CHUKAET 3KOHOMWYECKYHO
3¢pPeKTMBHOCTb MCNO/b30BaHMA BYT.

PaHee ocHoBHaa KoHuenuuAa BHeapeHua BYT coctoAna B CHMMXEHMWM 3aTpaT Ha
mpaHcrnopmuposky yrna, B TO BPeMA KaK OCHOBHble npeumyuiectsa BYT cocTtoAaT B
CHUXEHUM TOMAMUBHLIX 3aTPAT, BO3MOXHOCTU YTUAM3AUMWU  YrOAbHbLIX LWAAMOB,
B3pblBO6E30MaCHOCTU U Ap.

OTcyTCcTBME CMCTEMATM3AUMU M KAKOro-1Mbo KOMMEPYECKOro noaxoda K BHeAPEeHUto
TEXHOJIOTUU, KeNaHWe NPOEKTHbIX opraHusauun nposoautb HUOKP u npegnaratb
O0POrocToALIne NPoeKTHbIe peleHna 6e3 ornaaKkM Ha 3KOHOMUYECKYHO 3PPEKTUBHOCTD
N peHTabeNbHOCTb MHBECTULNIA.

PazButue BYT B P® HauuHasa c 2006r.

B 2006-2008rr roga ycuamMamm 4YaCTHOM KOMNaHMM Bbln peanin3oBaH NePBbIM MPOEKT MO 3aMeHe

masyta Ha BYT B MypmaHcKoit obnactn. MNpoeKT peannsoBaH «C HyIaA» A0 CTPOUTE/IbCTBA

CaMOCTOATE/IbHOIO Uexa NpuroTtoBaeHuUA BYT un MoAaepHU3aULnUnN KOTENIbHOIO O60pyAOBaHMﬂ.

MpPOEeKT NPOAEMOHCTPUPOBAN BbICOKYH SKOHOMUYECKYHO PeHTabenbHOCTb.




1 Pazzpyska yaas Ha naowadky
017 xpaHeHus

2. Mozpyska 8 Synkep U 3ameM Ha
BxodHotl koHBelep

3. fpodnerue u MoKpeld nomMoA

J. Pasrpyska Yrna yans, soMozenusayus BYT

5. Cxuranue BYT B KoTenbHO

4. Mepexawubarnue BYT no
mpydoenpaBody 8 koméaskywe (240m)

5. Cxuzanue BYT & komensHold

2. 3arpy3ka B ynu4HbIi GyHkep 1
TpaHcrnopTuposka B Llex Mpurotosnexus

4. NepekaunBaHue BYT B KoTensHyw
no yrennéHHomy Tpybonposoay

3. OpobnexHue, MOKpbLIM NoMon
M nepeMeLlnBaHne: roToBoe
BYT

PucyHok 1. Cxema npurotoeneHuna BYT 1 ero noctaBKu B KoTenbHyto noc.EHckuii MypmaHckoii 06n.

YPOBEHB PAa3BHUTUA TEXHOJIOTHH CETOAHA

B oTamume ot Havana 2000-x rogos, cerogHAWHNN ypoBeHb pa3sutna BYT B PO cooTBeTcTBYET
YPOBHIO MNPOMbILWNEHHbIX 06pa3oB. [anbHeliwee pa3BUTUE TEXHONOTUMU BO3MOMKHO B
pe3ynbTaTe 3KCNyaTauym NPOMbILIEHHbIX 06pasLoB.

IIpuzomoeaenue BYT

C 2004 ropga 6blnn pa3paboTaHbl M anpPobMpPOBaHbI

peleHna B 4YacTu NPUroToBAEHUA U CKUraHuma BYT,
KOTOpPble CyL,eCTBEHHO MOBbLIWAOT 3KOHOMWUYECKYHO
3pPeKTUBHOCTb BHEApPEeHUSs BYT, CHUMKAIOT
SHEProémMKoCTb npou3BoAacTBa. Hanpumep,
3HeprosaTtpatbl Ha npurotosneHne BYT cHUKeHbl ¢ 60
KBT*u/T po 10..12 kBT*u/T 3a CY€T Mcnonb3oBaHMA
rmapoyaapHoro ysna mokporo nomona (IYYMM) ana

NpUroToBsieHNA BYT BMECTO KNnaccu4eckunx

BVI6pOM€ﬂbHVILI,. PucyHok 2. FmapoyaapHblii y3en MOKporo

nomona (FYymn)
Enaro,u,apﬂ Ha/M4Ynto 3aKOHYEHHOro TexXHU4eCcKoro

pewenuna (FYYMI, ecé kawuyesoe obopydosaHue npuzomosneHus BYT cMoOHmMuposaHo Ha
eouHoli pame), NpoeKTHble pPaboTbl CBOAATCA K MPUBA3KE AaHHOro obopyaoBaHWS K MecTy
YCTAHOBKM, CHU}KasA, TakKMM 06pa3om, Bpema Ha NPOEKTUPOBaAHME U ero CTOMMOCTb.
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CorcuzaHue BYT

Ona cxuranma BYT Ha cerogHa oTpaboTaHbl HECKONbKO CXEM,
Kax[aa M3 KOTOPbIX MOMXET YCMNelwHO MPUMEHATbCA Ha obbeKTax
HKKX:

e Knaccuyeckoe dakesnbHOE CKUraHUe
e (daKe/IbHO-BMXPEBOE CXUTaHMe.

Ob6a cnocoba noKkasanm BbICOKY 3¢EKTUBHOCTb U BbICOKYIO CTENEHb rOTOBHOCTM K MacCOBOMY
BHEeApPEHMUIO.

Kommepunaﬂnsaum{ TEXHOJIOTHHA

Jo 2006 roga B P® npakTMYECKM NOJIHOCTbIO OTCYTCTBOBA/NO KOMMEPYECKOoe BUAEHUE
TexHosorMu. HecmoTpAa Ha oyYeBUAHbIE SKOHOMUYECKUE N SKONOrNYecKkue npenmyLLlectsa BYT,
NONHOCTbIO OTCYTCTBOBA/IO HE TONbKO CTPYKTYpUpOBaHMe noTpebuteneit BYT no tunam, Ho BYT
KaK KOMMep4yecKoro npogykta B8 uesnom. Cunamu 4acTHOM KomnaHuu Oblnv nposeaeHbl
3HauYMTENIbHblE UCCNeAO0BaHMA PbIHKA BYT, chopmynmpoBaHbl OCHOBHble GU3HEC-eaUMHULDBI U
6M3Hec-Npoueccbl, y4yacTBylwWwMe B Mpouecce BHeApPeHMA W 3KcnayaTauum  BYT,
chopmynmMpoBaHbl OCHOBHblE BU3HEC-MOAEeNN BHeApeHMA BYT:

e [loctaBka BYT Ha KOMMEpPYECKOMN OCHOBE
e [lpurotosneHue BYT KaK 4acTb cO6CTBEHHOrO TEXHO/IOTMYECKOro npoLecca.

OueHeHbl pasnnyHble noTpebutenn BYT M oueHeHa 3KOHOMMYecKasda 3PPeKTUBHOCTb
BHegpeHus BYT Ha pasnnyHbIx 06beKTax.

3HauUTeNIbHAA YacTb YKa3aHHbIX MaTepuanoB pasmelleHa Ha CO34aHHOM caliTe B MHTepHeTe:
www.vodougol.ru (Bogoyronb.pd).



http://www.vodougol.ru/

JKOHOMUYeCKasa 3P PeKTUBHOCTDb
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PucyHok 3. CpaBHeHue ctoumocTtu 1 F'kan Ha BYT u apyrux Buaax ronamea.

Ha Puc.3 npuBeaeHo cpaBHeHWe ctoumocTu 1 [Kan (BKnaa TOMNAMBHOM coCTaBAaatowen) ana
pPa3anYHbIX BMAOB TON/MBA. PacyéTbl NpuBeaeHbl 4na eBponenckon Yyactm PO, OuyeBnaHo, 4YTo
Ha cerogHA 3KOHOMWYECKM Hambonee apdeKTUBHOMN ABNAETCA 3amMeHa Ma3yTa Ha BYT. Huke
npuseneHbl OCHOBHbIE SKOHOMUYECKME NOKa3aTeNn 3aMeHbl Ma3yTa Ha BYT Ha TMnoBom KoTae
npousBoguTesbHocTbio 35 T.napa B 4ac. PacyéTbl npoBedeHbl ANA peanbHOro obbeKkra B
MypMmaHCcKoin 061acTh, Ha OCHOBAHMM AaHHbIX NPeANPOEKTHbIX PaboT.

OcHOBHbIE 3KOHOMUWUYECKME NoKa3aTenu sameHsl masyTta Ha BYT Ha
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200 I JEOHOMMA OT 3aMeLLEHMA Mas3yTa,
mMAH.py6,/rog,
150
S
=100
] 70,0 67,9 57
50
20,0
11,0
0 T T
2 3
-50
-46,8
-100
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PucyHOK 4. OCHOBHble 3KOHOMMUYECKUE NOKa3aTen 3ameHbl Ma3yTa Ha BYT (B MypmaHcKoit o6nactu)




OCHOBHble 3KOHOMMYECKME MOoKas3aTenu npoekTa 3ameHbl BYT B MypmaHcKkol obnactu Ha
Kotne 35 T1.n. B yac:

e Heobxoanmble MHBECTULMM — 65 MAH.pYD

® BHyTpeHHAA HoOpMa peHTabenbHOCTU — 72%

e CpoK OKynaemocTu 3aTpaT — 12 MecaLeB C MOMEHTA Hayana peannsaunm NpoeKTa.
[aHHble pacyétbl npueeseHbl B uUeHax 2010 ropa. HblHewHAsa ueHa Ha MmasyT (6bonee
127biCc.py6/T) TONBKO yBENNUMBAET PeHTabeIbHOCTb NPOEKTa.

B cuny Hannuma MypmaHCKOro nopTta perMoH WMMeeT Yrosib 3KCNOPTHOrO KayecTBa, 4TO
ynpouwaeT BHegpeHune BYT.

Poinku npumeHnenusa BYT B P® cerogusa

YunTbiBaa HbIHEWHUIA 6GanaHC UEH Ha yronab, Mas3yT W ra3 (cm.Bbiwe), Hambonee
NepCcneKkTUBHbIMU C IKOHOMUYECKOMN TOYKN 3peHns ans nepesosa Ha BYT asnatorca:

e Ma3yTHble KoTenbHble KX 1 npomnpeanpuaTtnii
O TMPaKTUYECKN Bce KoTenbHble MypmaHCKoin n ApxaHrenbcKkoi obnacrei
o [danbHui BocTok
O HerasuduumpoBaHHble palioHbl EBponenckor uyactu PO, Ypanbckoro u
Cnbupckoro ®0O
e yroabHble KoTenbHble KX 1 npomnpeanpuATuii (CO CNOEBLIM CYKUTAHUEM YIAsA)

O KoTenbHble EBponerickon yactn PO
O KoTesibHble B Cubupckom O, npexae BCero B HENOCPeACTBEHHON 611M30CTH
® rasoBble KOTeJ/bHble
o nocne nnbepannsaumm UeH Ha ras BHyTpu PO (opneHTnposoyHo c 2013 roaa).
3ameHa yrna Ha BYT aKoHomuuyeckn 3pdpeKTMBHA B KOTE/NbHbIX Manoh mouHocth (go 10..20
MBT) B KOT/1lax CO CNOEBbIM CXUTraHuem yrns. [ns Taknmx KOTeNbHbIX SKOHOMUYECKUN b dEKT
MOXKET ObITb YAyYLLEH 33 CYHET NCNONb30BAHMSA LWAaMa BMECTO PAAOBOro yras.

Tabnmua Nol. IKoHomumuecknin adpdeKT OT 3aMeHbI rasa, yrasa, masyTa Ha BYT.

Neo Tun obbeKTa BHyTpeHHAA Hopma
peHTabenbHocTh (IRR) 1 cpok
OoKynaemocTtu npoekTtos (Rol)

1. MasyTHble KoTenbHble IRR > 50%

MypmaHcKas, ApxaHrenbckaa n ap. obnactn, JanoHuin | Rol — ot 18..20 mecsues
BocToK, KamyaTtka n ap.

2. YronbHble KoTe/ibHble MaJioi MOLLLHOCTU IRR > 30%

Cnbupsb, UPO u ap. Rol — ot 18..20 mecaues
3. la30Bble KoTesbHble (nocne nnbepanusaumm ueH Ha | IRR > 25%

ras)

Rol — 01 22..24 mecAaues




MoOMMMO 3KOHOMMYECKOTO 3dPeKTa (CHUMKEHUN TeKyLMX TONAMBHbIX 3aTpaT), BYT nossonser
YTUAU3NPOBATb HEWUCMONb3yeMble YronbHble LWAaMbl, YTO MNO3BOAUT YacCTUYHO PELINUTb
3KoN0rMYecKme Npobembl «yrosibHbIX» PErMoHoB.

JKoJiorm4yeckKue noxKasarejaiu

Mcnonb3oBaHue BYT BMecTo masyTa M yraa CHUXKAeT Bblbpocbl okemaos a3oTa (NOx) Ha 10..20%
n 25..35% coOTBETCTBEHHO.

PucyHok 5. 3ona ot cxkurauma BYT n eé mukpodotorpadusa — nopbl pasmepom 1..2 MKm

3o0na OT CXuraHua BYT saBnsetcA MeNKOAMUCMEPCHOW W  MPaKTUYECKM He COoAepuT
Hecropeslero yrasa (meHee 3%), 4To genaet eé uaeanbHON A06ABKOM K LEMEHTHbIM CMECAM
KaK B KayecTBe 3aMeLLEHMA CAMOTro LLIEMEHTA, TaK B KaYecTBe HanoAHUTeNs.

Ncnonb3oBaHme 30/1bl NO3BOAAET YBENINUYUTDL 400 WAAKONOPTNAHALEMEHTOB B CTPOUTE/IbHOM
NHAYCcTpUn PO 1 npnbamsnTtb NnoaobHbIE NOKa3aTenn K nokasatensam Esponbl, CLUA 1 AnoHuw.

BYT B mupe

MwupoBbIM MOKa3aTenem YCMNELWHOCTU MPUMEHEHUS TEXHONOTMU MOXKHO CUYMTATb KUTAMCKYHO
komnaHuto Sino Clean Energy Inc, MCNoNb3yOLWY0 TEXHONOTMYECKME PELUEHMA ellé BpeMEH
CCCP (B 4acTv NpUroTOBAEHUA U CHMUFaHMA), HO NPU 3TOM ABAAOLWENCA OAHOW U3 Hanbonee
6bICTPOpaCTyLLMX KOMMNaHM Ha bupxke NASDAQ (uMHAaekc Ha 6upxke — SCEI).




Pe3wome no ucnosib3oBanuio BYT, npeaioxeHusn

YuynuTbiBas KOMMNEKCHbIM 3¢ddeKT oT BHeapeHus, BYT uenecoobpasHo paccmaTpuBaTtb He

NPOCTO KaK TEXHNYECKOE pelweHne, no3pondarouee CHU3NTb TON/IMBHbIE 3aTPaTbl, HO KaK 3BEHO

LLEeno4vYKu:

yTUAN3aLMA OTXOA08 (LWNamMoB, HEKOHAMUMHHOIO YrNA)
pelweHna rnaBHomM 3aga4umn npeanpuatnin KKX — cHUXKeHne ToNAMBHbIX 3aTpaT
BK/1aZ, B CTPOUTENbHYI 061acTb (30N1a).

B pamkax BHeapeHUs BYT npeanaraeTca paccMOTpeTb CneayroLme Warw.

1.

PekomeHgoBaTb npeanpuATMAM B pPerMoHax, no3BOAAWMX BHeapeHue BYT
(cm.Tabaumuy Nel), nposectu paboTbl No 3ameHe masyTa/yrna Ha BYT.

Bnagenbuam waxt n/unm oboratutenbHbix Gabpuk yBeanumnTb WTpadbl 3a COXpaHeHue
YFONbHbIX OTCTOMHUKOB M XPaHUAWLL, YTONbHOTO LWAama.

CTumynupoBaTb NpeanpuATUA, AEMOHCTPUPYIOLWME YBEINYEHWE [O0NM TONAMBA U3
HEKOHAMLUMOHHOTO yraa (Ho ABasAtoweroca colpbém ana BYT). CTumynnposaHne MoxKeT
BblpakaTbCA B NPeAOCTaBNEHUN IbFOTHbIX Lie/IeBbIX KPeAUTOB.

BoiaeneHne cpeacts  deaepanbHoro OwogKeta  Ana  AOTAUMOHHbBIX  PErMoHoOB
OCYLLECTB/ATbL LeneBbim 06pasom AN BHeAPEHUS TEXHONOTUI MO  CHUMKEHUIO
TON/NMBHOM cCoCTaBAAlWEN (MasyTHble PErnoHbl) U YTUAM3AUUW HEUCNO/b3yEeMbIX
wnamos (npexae Bcero Cnompb).

YuynutbiBaa onblT Kutaa, paccmoTpeTb BO3MOXHOCTb CO3[4aHMA FOCYAapPCTBEHHOIO
npeanpuaATUA, MW HECKONbKMX NpeanpuATMi (No permoHam), cneumanmsnpytouerocs
Ha noctaBkax BYT pgna npegnpuatuin KX, a Takke Ha BHeapeHun BYT. YuuTbiBas
NONOKUTESNbHbI 3KOHOMMYECKMIN 3ddEKT OT BHeapeHua BYT cpeacrtBa Ans passutms
npegnpuaTMa nNpepocTaButb B GOpme rocygapCTBEHHOrO  3alimMa,  JIbFOTHOTO
dUHaHCMpOBaHMA, MMBO C NpUBNEYEHNEM BEHUYPHbIX GOHAOB.




