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YroJibHAAl 3HEPT'ETKA POCCUU: YTO OEJIATb

Poranes H. [., OoKTOp TeXH. HayK
Monogiok B. B., foKTOp TeXH. HayK; vm@nts-ees.ru
Ucamyxamepos fl. LL., KaHA. TexH. HayK
HNY M3, MockBa

Paccmorpena mpobGiiema pasBUTHS YroJAbHOU sHepreTuku B Poccun.
TToguepkuBaercs BasKHOCTD IV KAK OCHOBHOTO Pecypca AJis obecredeHus
SHepreTUveckKoil 6esomacHocTu crparbl. Ocofoe BHUMAHUE yAEIeHO Pa3BH-
THUIO TEXHOJIOTUHU CHUTAHUI TBEPAOTO TOIIIMBA B ITUPKYJIAITHNOHHOM KHIIA-
meM cjIoe, I03BOIAIIeH 3 (PEeKTUBHO YTUIN3HPOBATE IPOMBIIITIEHHbIE
OTXO[IbI ¥ CHUIKATh HETAaTHBHOE BO3JeHCTBHe Ha OKpysKamlLyio cpeny. O0-
CY’KIAIOTCS IEPCIEKTHUBLI BHEJPEHUS BBICOKO3(P(EKTUBHBIX TEXHOJIOTHM
CTPOUTENHCTBA TEIJIOBBIX HJIEKTPOCTAHIINH C UCIIOIH30BAHUEM CBEPXKPU-
TUYECKHUX [TapaMeTPOB Hapa. ¥ Ka3aHo Ha He06X0JUMOCTH CPOIHOTO IPHHI-
THS FOCYAAPCTBEHHBIX Mep II0 CO3[AHUI0 HHEPreTUIeCKOro U KOTeIHHOIO
obopyznoBaHus 1y 5 (QEKTHBHOTO M SKOJIOTHYHOTO CKUTAHUA yIJIei pas-
HBIX MapoK. PaccMoTpeHsb! Kone6aHus KIuMaTa, X BO3MOKHBIE TIPUIHHEL
¥ [IPOTHOBBL.

s paborunkoB Munsuepro Poccun, Munskonomuku Poceun, akagemu-
YeCKHUX, OTPACIEBBIX HAYYHO-HCCIEN0BATEIHCKAX U IPOEKTHBIX WHCTHUTY-
TOB, By30B, HH(PACTPYKTYPHBIX OPTaHU3AINH SJIEKTPOSHEPTreTUKH, reHe-
PUPYIOIIUX U CETEBhIX KOMIIAHUH, IPOU3BOUTENIEH U TOTPEOUTENeH DIIeK-
TPUYECKOH 9HEPTUH U TeIlia.

KaroueBble ciaoBa: yroibHas 9HEPreTHKA, TEXHOJOTHH CXKUTAHUA TBep-
JIOTO TOIITINBA, CBEPXKPUTUYIECKUE [IapaMeTpPhI IIapa, OpTaHU3aIlMOHHO-(H-
HAHCOBOE y4acTHe rocyJapcrsa, KoaebaHusa KiIuMara.
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COAL-FIRED POWER INDUSTRY OF RUSSIA: WHAT TO DO

Rogalev N. D., Dr. Tech. Sci.
Molodyuk V. V., Dr. Tech. Sci.; vm@nts-ees.ru
Isamukhamedov Ya. Sh., Cand. Tech. Sci.
NRU MPEI, Moscow

The problem of the development of coal-fired power in Russia is consid-
ered. The importance of coal as the main resource for ensuring the coun-
try’s energy security is emphasized. Special attention is paid to the devel-
opment of technology for burning solid fuels in a circulating fluidized bed,
which makes it possible to efficiently dispose of industrial waste and re-
duce the negative impact on the environment. The prospects of introduc-
ing highly efficient technologies for the construction of thermal power
plants using supercritical steam parameters are discussed. It is pointed
out that urgent government measures are needed to create energy and
boiler equipment for efficient and environmentally friendly combustion of
various grades of coal. Climate fluctuations, their possible causes and
forecasts are considered.

For employees of the Ministry of Energy of Russia, the Ministry of Econ-
omy of Russia, academic, industry research and design institutes, univer-
sities, infrastructure organizations of the electric power industry, gener-
ating and grid companies, producers and consumers of electric energy and
heat.

Keywords: coal-fired power engineering, solid fuel combustion technolo-
gies, supercritical steam parameters, organizational and financial in-
volvement of the state, climate fluctuations.

6 Bubnuoreuka snexkTpoTexHUKA

Mpeaucnosue

Pacrymas skonomuka Pocenn momkHa 6bITh HAMEKHO obecmede-
Ha BIEKTPUYECKOH DHEpPruel U TeIIOM. ¥ TOJb B HAIllel cTpaHe oc-
TaéTcd BAXKHEUIIUM HCTOYHUKOM 9I€KTPOYHEePIUHU U Tellaa U rapaH-
THPYyeT 9HepreTudecKy OeszomacHocTb. Ilpu Tekyiiem ypoBHe m0-
ObraM pas3BeJaHHBIMM 3alacaMy YIJIi CTpaHa obecredyeHa Ha
350 ner.

Ilapmxcroe cornamesue o KIXMaTy, BCTYIHBIIEe B CUILy 4 HO-
a6psa 2016 r., He 3anpeniaeT CTPOUTD CTAHIINU Ha YIJe U rase, OHO
PEKOMEHAyeT AKTHBHO PAa3BUBATh BO300OHOBIAEMblE HCTOYHHUKU
SHEPIHH, KOTOPhIE ABIAIOTCA UCTOYHUKOM IapHuKoBoro raza CO,.
B ITapuskckom corsamieHuu HeT 0043aTEIBCTB, CBA3AHHBIX C Orpa-
HUYEHWeM Pa3BUTHS TEINIOBOH SHEPTeTUKH, B TOM YKCJIe U Ha yTJIe.

Poccus noxnucana ITapuskckoe cormnaienue 1o KJIAMaTy U IPH-
Ilep;KUBaeTcs B3AThIX o0si3aTenbeTB. Paspaborana «Crparerus co-
IHATBHO-DKOHOMHYECKOT0 pasBuTusi Poccuiickoit Pemgepanuu
C HU3KHMM yPOBHEM BHIOPOCOB MAaPHUKOBBIX ra3os 1o 2050 r.». Mepo-
NPUATHA 10 OXPaHe OKPYIKAMI[EH CPEAbl U MIPOTUBOAECHCTBHUIO M3~
MEHEHHUAM KIMMAaTa BOLLIN B JHEPTeTHIECKyI0 cTparerui Poccuii-
croit Peneparnu Ha niepuorx 10 2035 r.

Baskno u TO, 4TO He yCTaHOBIEHA OCHOBHAS POJIb YIJTIEKHUCIOTO
ra3a B IIOTEIlJIEHHUHN KJIuMara. CHI/ICOK IIaPpHUKOBBIX ra3oB, YTBep-
sperHbIi Kuorckum nporokosom B 1997 ., comep:KUT He TOIBKO yT-
JIEKUCIBIH Ta3, HO U MeTaH, TUAPO(PTOPYTIIepoabl, IeTpodTopyriie-
POIBI, 3aKUCH a30Ta, rekcadTOpHL cepbl. BonbImuHCTBO criennatu-
CTOB CUHTAET, YTO OCHOBHOM BKJIA] B IAPHUKOBBIN d(hdeKT (0K0I0
70 %) IpUHALIEKUT BOAIHOMY IIapy, a He YIJIEKUCIOMY Tasy.

Poccus 6yzner BBITOMTHATH CBOM COOCTBEHHBIH ClieHAPHU dHEpre-
THYIECKOTO IIepexosia, B KoTopoM 6a30ii sHepreTuku Poccuu 1o KoH-
11a XXI Beka ocTaHyTCA TEITIOBbIE 3JIEKTPOCTAHIIN Y. J] 0714 yTOoIbHOM
reneparuu B Poccuu cocrasiser 12 %, 94T0 Topasao MeHbIIe, YeM
B Ipyrux crpaHax. Tak, Hanpumep, B [lonbiie 101 yroabHOM rese-
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panuu — 75 %, 8 Kurae — 56 %, B CIIIA — 20 %. Juepreruka Cu-
6upu u Jlansaero Bocroka 6ymer pasBuBaThCI B OCHOBHOM HA DJIEK-
TPOCTAHITHAAX, CXKUTAIOIINX YTOJIb.

lNenepanbHasa cxeMa pasMenieHus 00HEKTOB 3JIEKTPOIHEPTETHKH
mo 2042 r. ycraHaBIWBaeT BBOJ T€HEPUPYIOIIUX MOIIHOCTEH
88,477mnu kBr. DBpImonHEHHIO IIOCTAaBIEHHBIX MAaCIITAOHBIX
¥ CIIOKHBIX 3a7a4 II0 BBOJY HOBBIX U MOJEPHHU3AIIMH CYII[€CTBYIO-
[I[UX MOIIHOCTEH MOTYT CYII[ECTBEHHO IIOMOYb TE€XHOJIOTUM CHKUTA-
HUS YIS B [MUPKYIUPYIOIIEM KHUIIAIIEM CIIOE.

B Poccuu umeercss 3HaUUTENBHBIN SHEPTETUYECKHUI TTOTEHITHAI
HEHCITOIb3YEMBIX B HACTOSIIEE BPeMs OTXOI0B IIPOM3BOACTB. ITO
0TXO/IbI yriieoborarenus (IIJIaMbl, OTBAJIbI, TEPPUKOHBI), KOTOPbIE
He TOJBKO 3aHUMAIOT 3HAYUTENbHbIE [T0JIe3HbIe TLIOIAIH, HO ¥ Ha-
HOCAT Bpe] OKpy:Kamiei cpene. Ux cixuranvie B TPaTUITMOHHBIX
KOTJIaX 3aTPYyIHEHO 110 IPUYHHE BHICOKOH 30IbHOCTH, IIOBBIIIIEHHO-
TO COIepP:KaHMs CePhl U B psAfie CIydyaeB HHU3KOTO BBIXOJA JIETYIUX
(orxombI OboraleHus aHTpanuTa W Tolux yriei). Kpome Toro,
nMeeTcs 60IBIT0e KOJMIECTBO OTXOIOB JIECHOTO KOMILIEKCA U Ceb-
CKOTO X03fHCTBA, MPECTABIAIOIINX CO00H TOIIHNBA C HU3KOM Tell-
JIOTOM CrOpPaHUs, BBICOKOH BIIAMKHOCTBIO U CIIOMKHBIM COCTABOM 30JIbI.
Cixuranve TAKUX TOILIUB COBMECTHO C YIVIEM ITO3BOJISIET CHU3HUTH
YYUTHIBAEMbIe BBIOPOCHI IAPHUKOBBIX Ta30B. TeXHOIOTUA CIKUTA-
HHS TBEPIbIX TOILIMB B IUPKYIUPYIOIIEM KHUIIAIIEM CI0€ TaéT BO3-
MOKHOCTD C3KHUTATH IITUPOKYIO TAMMY TOILIUB, BKIIOYAS PA3IUIHBIE
OTXO/IbI C HUBKMMH BBIOpOCAMH 3arps3HUTENeH 63 yCTaHOBOK a30Ta
¥ CEPOOYHUCTKHU OYHUCTKH.

Ilns Poccuu BakKHBIM SBIISIETCS CO3JaHUE O0OPYIOBAHUSA IS
MOIITHBIX OJIOKOB TEIJIOBBIX 3JI€KTPOCTAHIIUH C ITOBBINIEHHBIMH CY-
MepKPUTHIECKUMH MMapaMeTpamu mapa (remmeparypa mo 620 °C),
a Takxe 9(p(PEeKTUBHBIX U SKOJIOTHIECKHUX YTOJbHBIX TEILI03IEKTPO-
IeHTpasiell HOBOTO MOKoJeHus. ['eHepaabHOM CXeMOM pasMeneHus
00bEKTOB dIeKTposHepreTukH 10 2035 r. mpemaycMoTpeH BBOJI B 9KC-
IUIyaTaluio IePBbIX YHEPTOOIOKOB Ha CYyIEePCBEXKPUTHIECKHE TIa-
pamerpsI mapa mortHocThio 660 MBT, Haunnas ¢ 2020 r., omHAKO 70
CHX TIOp He PeaJn30BaH HU OJWH IIPOEKT II0 CTPOUTEILCTBY TAKUX
TaC.

B Mupe HacuuTHIBAETCSI HECKOIBKO JECATKOB TEILIOBBIX CTAHIINI
Ha CyNEepCBEPXKPUTUYECKUX IIapaMeTpax, ITOCTPOeHHBIX B Kurae,
Il'epmanuu, aunuu, dnouun, I0:xu0i Kopee, Uunnu u CIITA. Hau-

8 Bubnuoreuka snexkTpoTexHUKA

6oxbiree pacrnpocrpaunenue rexuoaorusa CCKRIT monyuuna B Kurae
(79,4 % morHOCTH BCex OJIOKOB).

B Hacrosiiiee Bpems oTedecTBeHHAS IPOMBIIIIIIEHHOCTD He PaCIIo-
saraeTr HeoOXOUMBIMU KOMITETEHITUIMH JJII IOCTABKH Ha DJIEKTPO-
CTAHIIMN SHEPreTUYECKOT0 U KOTEIbHOT0 060pyMOBaHUS I 2¢-
(hbEeKTHBHOTO M YKOJIOTHYECKH MIPUEMIIEMOTO C/KUTAHUSI yIied pas-
HBIX 9HEPreTHYEeCKUX MApOK. Pemarmlnyro posbs B OpraHH3aI[uu
TEXHUYECKOT0 IePEeBOOPY KEeHUS YyTOIHHOM reHepalliy UTPaeT opra-
HHU3AIMOHHO-(PUHAHCOBOE yIaCTHe TOCYJAPCTBA, B TOM YHCIIE B Pas-
paboTKe U OCBOEHUHU TOJIOBHBIX 00PA3II0B COBPEMEHHBIX YIOIbHBIX
SHEProbIOKOB.

Ha rocymapcTBeHHOM ypOBHE IOJKHBI OBITh CO3[AHBI YCIOBHS
IUIST PA3BUTHS HAYYHOTO, KOHCTPYKTOPCKOTO M MPOEKTHOIO IIOTEH-
[MAJI0B BEAYIIUX OPTraHM3aIuid B 00JACTH CO3MAaHUA YTOJbHBIX
SHEPrOyCTAHOBOK HOBOTO ITOKOJIEHW, a TAKKE JJId PaCIIMpPEHUS
TEXHOJOTUIYECKUX U KOHCTPYKTOPCKUX BO3MOKHOCTEH SHEPrOMAIIIH-
HOCTPOUTENBHBIX 3aBomoB. Heobxoamma rocymapcTBeHHAs IIPO-
rpaMMa IPHOPUTETOB PA3BUTHUA YTOIbHOU U SJHEPTETUIECKOU OTpac-
JIeH, moAroToBIeHHaa ¢ ydactueM Mwunszepro Pocenn, sneproma-
MIMHOCTPOUTEIHHBIX, METALIYPTUIECKUX U 3IEKTPOIHEepreThde-
CKMX KOMIIQHWH, UCCIEIOBATEIHCKUX OPraHU3aIui.

Ha coBmecTubIx 3acemanuax Hayuno-rexumyaeckoro cosera HII
«HTC ESC» u cexunn «JHepreTudecKue CUCTEMbBI ¥ 00BEKTHI DHEP-
rerukn» Oobequuaénunoro Hayunoro cosera PAH «Juepreruueckue
CUCTEMbBI ¥ KOMILIEKChI» BHIPAO0OTaHbl PEKOMEHIAIUY 10 Hauboree
aKTyaJbHBIM IIPo0IeMaM pa3BUTH yTOJbHOM reHeparuu B Poccun.

3ameuyaHus ¥ MOKeJIaHUus 10 OpoIope
IIPOCHM HAIPABJATH 110 aPECy:
129090, Mockga, ya. lllenkuaa, 8
AOQO «3JHepromporpecc»
Ormen pegakmm KypHaIa «JHEPreTHK»
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PeKoHCTpPYyKUMA U MoaAepHU3aLUA
AEeUCTBYIOLLUX U CTPOUTENIbCTBO
HoBbix TIC c TexHonoruen cxKuraHmsa
yrnfa B LUPKYUPYIOLLEM KUMNALLEM c/loe

24 ampena 2025 r. cocTosAIoCh COBMeCTHOe 3acenanue Hayumo-
rexuuudeckoi kosurerunn HII «HTC EJC» u ceknunm «Juepreruye-
CKHe CHUCTeMBbI U 00BeKThI 3HepreTukn» O6wenuuénnoro Hayumoro
coBera PAH «JHepreruueckue cucreMbl ¥ KOMIUIEKCHI». IIporokoi
Ne 1/25 sacemanus yreep:xnén npesunearom HIT «HTC ESC», nok-
TOpPOM TexH. HayK, mpodeccopom. H. JI. Poramgesbim.

Co BerymurenbHbIM ¢10BoM BhicTyruia H. II. Poranes, mpencena-
tenb Hayuno-rexunueckoit kosuteruu HIT <HTC «E3C», npencena-
Tellb CEKIIUU «JHEPreTHYECKHe CUCTEMbI U O0BEKThl D9HEPTeTHKU»
Oo6wbequuénnoro Hayumoro coBera PAH «JHeprerndeckue CucTeMbl
¥ KOMILIEKChI», pekrop HUY «MOW», mokTop TexH. HAyK, mpodec-
cop. OH OTMETHUJI, 4TO yroJib B HAIIIEH CTPaHe 0CTAETCH BAKHEUIITUM
HMCTOYHUKOM 3JIEKTPOSHEPTIUH U TeIlIa U 00eCIIeYnBaeT dHepreTHye-
ckyio 6eszomacuoctb. [Ipunusara ['enmepanpHas cxema pasMenieHUs
00BEKTOB dJIeKTpOsHepreTuky 10 2042 T., B COOTBETCTBHH C KOTOPOH
IIpeICcTOUT MaciiTabHas paboTa o BBOLY T'eHEPUPYIOIIero 000pyno-
BaHusd B 00béme 88,477 mura kBT.

BoimonHeHu0 MOCTABIEHHBIX Iepel OTEUYeCTBEHHOM 3SIIEKTPO-
9HEPTreTHKOM MaCIITAOHBIX ¥ CIIO/KHBIX 33124 10 BBOJY HOBBIX MOIII-
HOCTEH ¥ MOJEPHMBAIIUH CYIIIECTBYIOIHUX MOTYT CYII[€CTBEHHO II0-
MOYb TEXHOJOTUM HupKyaupyiomiero kumsaiiero cios (IIKC) na
TOC HOBOTO TOKOJIEHU.

Kommuiexc paboT M0 TEeXHUKO-d9KOHOMHUYECKOMY OOOCHOBAHHIO
BHexnpenus texHonornu [{KC mpu TexHUYIECKOM IEPEBOOPY:KEHUU
QJIEKTPOCTAHITUH, C/KUTAIINX YIOJIbHOE TOIIMBO, BHITOJTHEHHbIN
AO «BTH», norasaa 3KOHOMHUYECKYIO 3(P(DEKTUBHOCTDb BHEIPEHUS
rexuosoruu ITKC.

Texuomorusa IIKC gaér BO3BMOKHOCTD CKUTATH ITHPOKYIO TaMMY
TOILUIMB, BKJIOYAS Pa3IUYHbIE OTXOIbI C HU3KHMHU BBIOpOCaMu 3a-
rpA3HUTENIeN 6e3 yCTAaHOBOK a30Ta U CEPOOUMCTKN OYUCTKH.

10 Bubnuoreuka snexkTpoTexHUKA

Ha sacemanuu H. JI. PoraneB mpenio:xui paccMOTPeThb TEXHOJIO-
ruto [IKC npu crpourenscrse HOBBIX TAC, paspaboranuyo B AO
«BTH».

C mornagom «PEKOHCTPYKITHA K MOIE PHU3AIIUSA TE€HCTBYIO-
IHX U CTPOUTEIHCTBO HOBBIX TOAC ¢ TexHOJIOTHEH CIKHUTa-
HHA YIJIA B MUPKYJHPYIOIIEM KHIISAINEM CJI0€» BBICTYITHII
I'. A. Pa6os, 3aBezyromnuii 1adopaTopueil CrernraabHbIX KOTI0B
AO «BTH», noxrop TexH. HAYK.

Paszeumue mexnoaozuu I[KC e mupe. B nacrosmiee Bpems
B Mupe skciryarupyercs 6omee 3000 xkorios ¢ ITKC. Kurait — ca-
MBIH KPYHHBIN PHIHOK wcmonb3oBauusa rexaosoruu [IKC. C mauana
1990-x romoe B Kurae mavamu crpouts koribl ¢ IIKC mms 61008
50 — 100 MBT ¢ prHaHCOBOM TOANEPIKKON U IT0 TEXHOJOTHIM ame-
PUKaHCKUX ¥ eBporeiickux Kommnanuii. Exkeromao ¢ 2002 r. BBoguT-
cs1 6omee 1000 MBr 610808 ¢ kotiamu ¢ IIKC. Kuraiickue npousso-
JIUTEN TPUCIIOCAONIUBAIOT 3apy0OeKHbIe IIPOEKThI K TPEOOBAHUAM
CHIKEHHUA KalUTATbHBIX 3aTPAT U HCIOIb30BAHUI0 60Jiee IPOCThIX
TeXHUYIECKUX pellleHul.

Henaemo BBeméH B sKcILIyaTarumoo mpaMoTodnbii korén ¢ [[TKC
¢ CyIepKpUTHYECKUMH ITapaMeTpaMH mapa Jji 6JI0Ka MOIIHOCTBIO
660 MBr Ha smerrpocrannuu «I[lunmo» B mposuumuu lllanbcu.
B reuenue Bcero ucubITaTenbHOr0 IEPHOA KOTET paboTat cTabuib-
HO 1 6e3omacHo, Bce paboyre mapamMeTpbl COOTBETCTBOBAIN IIPOEKT-
HeIM TpeboBanuaMm. Korén paspaboran xommanueidn Dongfang
Boiler Group Co., Ltd., qoueprueii kommauueit Dongfang Electric
Corporation (DEC). Pacxon cexxero mapa cocrasmsier 2162 1/4, ma-
pamerpsI napa: gasiaenue — 29,4 Ila, remmeparypa — 605/623 °C.
JlocTurHyThIE TTpY MEPBOHAYATHHOHN SKCILIyaTaIlMU 3HAYEHUS KOH-
[IEHTPAIUHN IIBLIH B yXOAAIIUX rasax — MeHee 1, TUOKCHUIA Cephl —
ox0110 20, oKcumoB azora — okos10 30 mr/m3. B craguu npoekTuposa-
HUsI HaxomuTcs Korén mus 6moka 700 MBr ¢ mapamerpamu mapa
32,5 MIIa/605/623/623 °C (mpupoct KII]l emre na 2 % mo cpasue-
Huio ¢ 6aoxom 660 MBT).

Crpemurensuoe pazsutue texuosnoruu IIKC B Kurae cramo Bos-
MOKHBIM 0JIarofapsi HHBECTUITMOHHBIM U UCCIEIOBATEIbCKUM IIPO-
rpaMMaM IIeHTPaJIbHOTO IpaBUTenbcTBa Kurad.

BaxubiM B COBpEMEHHBIX YCIOBHUAX ABIAETCA CIIOCOOHOCTH 6J10-
KOB GBICTPO M3MEHSTH HATPY3KY M 00ecliednBaTh MOAIep:KaHue pe-
JKUMA IIPU MUHUMAJIBHBIX HArpy3Kax. TO 0COOEHHO BAKHO C y4é-
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TOM CyII[EeCTBEHHOTO POCTa BO30OHOBIAEMBIX HCTOUHHKOB SHEPIHH.
THOHUYHON CKOPOCTHIO POCTA WIIW CHIKEHUS HATPY3KHU I OJIOKOB
¢ kormamu ¢ IHKC saBaserca 2-5% B munyty B mepsbie 30 ¢
u 2,5 — 4 % B MUHYTY IJ11 BTOPUIHOTO PETyJINPOBAHUS B 3aBUCUMO-
CTH OT Buja TOIIuBa. BoabiuHaeTBO 6;10K0B ¢ KoTnamu ¢ ITRC ume-
0T MEUHUMAJIbHYI0 Harpy3kKy 30 %.

Heob6xomumo paspaborars Takue kotibl ¢ IIKC, koropsie Mmoriau
ObI OTBEYATH TPEOOBAHUAM CKOPOCTH M3MeHeHusa Harpysku 10 10 %
B MuHYTY B 1tepBble 10 ¢, 5 % B MUHYTY AJII BTOPUYHOTO ¥ TPETUIHO-
TO PeryJUpPOBAaHUI U JOCTUTATh MUHUMAJIbHON HATPy3ku 15 — 20 %
HOMUHAIBbHOMU.

Csxuranve Tommmsa B [IKC paspabarbiBanu Kak TEXHOJIOTHIO
C MaJbIMU BHIOPOCAMU BPEIHBIX BEIECTB, B IEPBYI0 0OYepeIb OKCH-
noB azora u cepbl. Tunuunbivu aiua Ko1ioB ¢ [IKC npu cxxuranun
KaMeHHBbIX yTIJed W aHTPaIUTOB ABJIAIOTCI KoHIeHTpauwu NO,,
pasubIie 100 — 200 Mr/M3 IpH HOPMATBHBIX YCIOBHAX U COEPKAHAH
gucnopoga B yxonaamux razax COgy 6 %. Il TOIHE ¢ oueHb 60JIb-
[IIMM BBIXOJIOM JIETYYIHX BO3MOKHO yBeauuenue Koumenrparuu NO,
no 250 mr/m3. Jlasa sexoropbix permonos Kuras ¢ 2015 r. BBegeno
crenymoiiee Tpeb0OBaHUE: IPYU CTPOUTEIHCTBE HOBBIX BJIEKTPOCTAH-
U BHIOPOCHI BPEIHBIX BEIIECTB OT YTOJAbHBIX KOTJIOB JOJIKHBI Ha-
XOAUTHCS HA YPOBHE YCTAHOBOK CO CIKUTAHWEM IIPUPOJHOTO Tasa.
BuI6pochl OKCHIOB a30Ta MOMAHBI COCTABIATH He 6omee 50 mr/m3,
OKCHIOB cepbl — 35 Mr/m3, TBépaBIX yactuil — 5 mr/m3. Takue pe-
[IeHUs yiKe peanun3oBanbl HA ogaoM u3 KoTyioB ¢ IIKC B Kurae.

Kak mokasan onbiT Kutas, mepsonauansHoe BHEIPEHNE KOTIOB
¢ IHKC mpowncxonuiro 3a C4ET 3apy0eKHbIX HHKHHUPHUHTOBBIX Pellle-
HUH, HO pa3BUTHE COOCTBEHHBIX KOHCTPYKIui KoTi0B ¢ I[KC 6b110
cmenaHo 6Giaarofaps CO3TAHWI0O W pPeau3alliy TOCYJAPCTBEHHOMN
mporpamwmsl, Bioudaloniei kak HUOKP, rak u mogaep:xKy mepBbix
MIPOEKTOB.

B mocnemmee BpeMmsi HAMETHUIWCH ABE TEHIEHIMH B PA3BUTHH
aTo# TexHosoruu. [lepBas u3 HUX XapakTepHa IJid 9HepreTuku Ku-
Tast U psAfia a3UATCKUX CTPAH U CBI3aHA C BBEIEHHEM KPYITHBIX SHEP-
ro6JI0KOB Ha HU3KOCOPTHBIX yIUIax. [Ipu 9TOM Ba:KHbBIM ABIISETCSA TI0-
BBIIIIEHHE TaPaMeTPOB [1apa, CTPEMIIEHHE K yIEIIeBIEHUI0 CTONMO-
CTH KOTJIOB ¥ CHIKEHHUIO 3aTPAT DJIEKTPOSHEPTHH HA COOCTBEHHbIE
Hy:xabl. Bropas ompezensiercs crocobHocTbio KoTioB ¢ LIKC ad-
(beKTHBHO CIKUTATH IITUPOKYI0 TAMMY TOILIHB, BKII0YAsd Pa3IndHbIe
BH/[bI GMOMACCHI ¥ OTX0/I0B. Ba)KHOI ABJIsI€TCA TEXHOIOTHA COBMECT-
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HOTO C}KUTAHWS MECTHBIX TOILIMUB U I, OTa TeHIEHIIUI XapaKTep-
Ha 71 PAIA eBPOIIEHCKHUX CTPaH.

Cxxuranve 6MOMAacChl CYUTAETCH YIIIEPOJHO-HEHTPAIBHBIM CIT0-
co00M ITPOM3BOJICTBA dJIEKTPosHepruu, mockoabky CO,y, obpasyro-
L[UHACA TIPY CKUTAHWHU OMOMACCHI, paHee YIAJSICA U3 aTMOC(epbl
dorocunTesom pacrenuii. Hamnbosee BaxkHyI0 posib 6ruomacca urpa-
eT B CEeKTOpe TEeIJIOBOM JHepreTUKH. Briag 6moMacchl B BAIOBOE
npoussBozcTio Temna B EC goerur 15,8 %, 4T0 COOTBETCTBYET TPETH-
eMy MecCTy Iocje IpHUpogHOro raza (43 %) u yrua (28,5 %). Tak xak
BoeIO6pochl COy IpH CKUTaHWY HE YIUTBHIBAIOTCS, TO, YIABIUBAS MO-
HOKCHJI yTII€POAa U3 JHIMOBBIX Ta30B, MOJKHO JOCTUYb OTPULIATEb-
HbIX BEIGpocoB CO,.

CoBmecTHOE C:RHUTaHHe OHMOMACCHI HA KPYIHOM COBPEMEHHOM
YIOIBHOM 3JIEKTPOCTAHIIMK MOKET O00ecleduTh 0Oojiee BBICOKUM
KIIJ[, yem Ha crenuamu3vpoBaHHOM dJIEKTPOCTAHIIMH, pabora-
OIIeH TOJIBKO Ha OroMacce, KOTopas ITIOYTH BCErIa MEHbIIIe 110 MOII]-
HoctH. [ omoTHUTeIbHbIE HHBECTUIIMH B COBMECTHOE CKMTaHHUE 3HA-
YHUTEIBbHO HUKE, YeM B OTIeTbHOe cTpouTenbeTBo TAC Ha 6uomacce.
I'naBHBIME crepKUBAIOIIUME (PAKTOPAMY PA3BUTHI OHOIHEPTEeTH-
ku B Poccun ABIIsAIOTCSA, C OMHOM CTOPOHBI, HU3KHE 10 CPABHEHHUIO CO
crpanavu EBporrsl u AMepHKH ITeHbI Ha IIPUPOIHBIN ras U TBEPIbIE
KCKOIIaeMble TOILIUEBA, a C APYTOi — OTCYTCTBHE MEXaHU3MOB IOCY-
JAPCTBEHHOU ITOJAEPKKN OTPACIIH.

Texnomnorus IITKC obagaeT psamoM JOCTOMHCTB, OMHAKO P SKC-
ILUIyaTal| YCTAHOBOK BO3SHUKAIOT IIPO6JIEMbI, KOTOPbIE HETATUBHO
BIUAIT Ha 00Iue mapaMerpbl 3Q(eKTHBHOCTH U 6e30IIaCHOCTH.
Borarsrii ombiT skcuryaramuu KotiioB ¢ LIKC BuIssBII psif CIOKHBIX
rpob6iieM, HETATUBHO BIAUAIIMNX HA 3(PPEeKTUBHOCTH paboTsl. Pas-
paboTaHbl U BHEAPEHBI PA3IUYHbIE YCOBEPIIEHCTBOBAHUA U yKa3a-
HUS 110 ONITHMAJILHOM 9KcIuryaranuu. OHU MOy T ObITh UCIIOIb30BA-
HBI U IIPU pas3paboTke oredecTBeHHBIX KOT/I0B ¢ ITKC.

Poccuiickue paspadomru. Onvim sxcniyamayuu Komaa
c IIKC 610xa Ne 9 Hoeouepracckoii 'PAC. B Poccun c cepenu-
HBI MIPOILIOTO BeKa BEJIHCh MHOTOYHCIECHHBbIE pa3spaboTKH KOTJIOB
¢ xumammm ciaoem (KC). Kpymnmeitmuii mpoektr ObLI HA4YaT erné
B 1992 r. ma Bapuayabckoit TOII-3. Korén paspaborku OAO «Cub-
suepromari» 1 HITO «IIKTHW» naponpoussogureabaocThio 420 T/4
ObLI IpeqHA3HAYEH I CXKUraHus 6epé3oBckoro yrisa. Muorouwnc-
JIGHHBIE 33JePKKY He [T03BOJIUIH II0JIHOCTHIO PEATIN30BATh IIPOEKT.
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B cBsasu ¢ mporpammoii «Jxosorayecku gyucrad TOC» B 1990-x ro-
nax ObLIN IPOBEEeHbl 3HAYNTENbHbIE UCCIeT0BaHNUsI U paspabora-
HBI 3cKu3HbIe TPoeKThI KoTi0B ¢ [IKC pasnuunoit momuoctu. OAO
«bensuepromaii» B 1995 r. mpuobpén gunensuio Kommnanuu «bao-
KoK — Bunbkokc» (CIITA) Ha paspaboTKy, H3TOTOBJIEHHE ¥ TIOCTAB-
Ky xorioB ¢ IIKC. IlepBoouepegHbiM O0OBEKTOM B COOTBETCTBHH
¢ psanom pemtennit npasiaenus PAO «EQC Poccun» ssnsnace He-
cseraii 'PAC. Korén qomken 6bLT CTATh MPOTOTHUIIOM [IJI TEXHUYE-
CKOTO IIePEeBOOPY KEeHII MHOTOYHCIIEHHBIX dJIeKTpocTannmii Poccrn
(B To Bpemsi — 510 40 amerrpocranmnuil u 60omee 140 KOTIOB), C:KU-
ralluX TBEPAbIE TOILIMBA C IOBBINIEHHBIM COJEP:KAHHEM CephI,
HHU3KOPEAKIIMOHHBIE, BHICOKO30JIbHbIE ¥ BHICOKOBJIAKHbIE TOILIHBA.
OpHaKo U 9TOT MPOEKT He ObLT Pearn30BaH, TAK e KaK 1 IPOEKThI
coopy:xeuns Hosopocrosckoit TAC ¢ 6moxamu 300 MBT u koTnamu
¢ OKC.

ITepsoriit B Poccun korén ¢ ITKC coopy:xen ma 6moxe Ne 9 Hoso-
yepracckoir I'PAC. Ilocrasky roria ocymectsuin OAO «OMAms-
SHC» TIPYU WHKUHUPHUHTE U GOJIBIIION O ITOCTABKA KPUTHUECKHUX
anemenToB kommnauuei «Cymuromo-Pocrep-Yumrep». TormmuBom
IUIS KOTJIA CILyKAT auTpanuToBbiil mThi6 (Alll) ¢ mepemenHoi# 30i1b-
HOCTBIO M KpalHe HU3KUM BBIXOJIOM JIETYYHUX, 4 TAK:Ke TOIIUH Ky3-
HeNKuH yroub. [1o manabiM Heckombkux ananusos mpod Al ocHos-
Ho¥ pmuamaszoH TemaoTbl cropanua Alll cocrasmger 4500 —
5500 kkam/Kr mpu W3MeHEeHWH 301bHOCTH B mpepenax 20 — 35 %
u BiIaxxHOCTH 6 — 12 %.

000 «BUC Apromarusamua» u AO «BTH» nposenu rapanTuii-
HbIE TEIIOBbIE UCIILITAHUS 9HEPro6a0oKa. 'apaHTHu 110 MOII[HOCTH,
KII]I 6moka, 3arparaM 3JIeKTPOIHEPTUH HA COOCTBEHHbIE HY Kb (C
VYIETOM MPHUBEAEHUA K YCIOBUAM TapaHTHU) ObLIH IIOATBEPIKIEHBI.
ITpu sTom parTrueckuit K11/l koT/ia 6611 BbIlIe TAPAHTHHHOTO U CO-
craBun 92,65 %. ObecrieueHbI TaK:Ke TaApaHTHHHBIE 3HAYEHUA BbI-
OpOCOB OKCHIOB a30Ta, KAk IIPABHJIO, OHH COCTABISIT OKOJO
200 — 250 Mr/M3 IpU HOPMAILHBIX YCIOBHAX (H.y.) W COTepKaHUN
KHciIopona B yxonamux rasax 6 %. Beiopocsr CO 6ausku K HYIIO.
Beicokue snauenns KIIJ Bo MHOTOM CBS3aHBI C HU3KUM MeXaHUYe-
CKMM HEJ[0:K0TOM, KOTOPBIN yBEIUYNBAETCS IIPU CHUKEHUU TeMIIe-
paryps! B Tonke. IIpu mogadue m3BecTHAKA B TONKY BBIOpPoCchl SO,
CHIKANHCH B 6ostee yem 10 pas.

IMoxnep:xanme HOMUHAIBLHOM HArpys3ku 6;10Ka ¢ KoriaoMm ¢ [JKC
COIIPSAKEHO C PALOM TPYAHOCTEH, BBI3BAHHBIX MOBBIINIEHHOU IIO
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CpPaBHEHHIO C IPOEKTHOM TeMIIepaTypoii B TOIIKE, PA3BEPKOL TeMIIe-
paTyphl CII0s ¢ MAKCUMAaJIbHOU TeMIIepaTypoi, 6;1M3K0M K yeTaBKaM
cpabaThIBAHUA aBAPUMHBIX 3aIIUT.

IIpu 6;iMBKMX K TIPOEKTHBIM 3HAYEHUAM TEIZIOBOCIIPUATHH B TOTI-
Ke TeMIlepaTypa CyIIeCTBEHHO BBIIIe TPOEKTHOH. Bo3amokHOM pH-
YUHOH 3TOMY SIBJISETCS MOBBINIEHHAS JOJA PAAUAIMOHHOTO TEILIO-
ob0MeHa IIp¥ CHUKEHHOM /10JIe KOHAYKTHBHO-KOHBEKTUBHOTO TEILIO-
obmena kK orpaHam. Opmoil w3 Hawboiee BaKHBIX IIPUYUH
MIOBBIIIIEHHON TEMITEPATYPhI CJI0S M HEPABHOMEPHOCTH TEMIIEPATYP
II0 CJIOI0, & TAK)Ke POCTA TEMIIEPATYPbI Ta30B B IUKIOHAX SIBJISIOTCS
OTKJIOHEHHs (PPAKI[HOHHOIO COCTaBA TOILIMBA OT 3a[aHHOTO.

AO «BTH» BpImONHUI aHAIN3 MATEPHAIBLHOTO OajaHca u u3Me-
HEHUsI COCTaBa MaTepuasa cjos, ObLIU TaKKe Ollpe/ie/IeHbl H3MeHe-
HUA cocTaBa JOHHOU, ITUPKYIUPYIOIIel U ieTy4del 30JIb] IIPU IT0/1ade
U3BeCTHAKA. PacuéThl mMoKasaiu, 4To AJIs YBeJIUIeHU O ITUPKY-
JIUPYIONIAX YACTHUI] HEOOXOAHUMO PaboTaTh ¢ J00aBKOM M3BECTHIKA
(pacxom okoso 10 T/4), YTO IPHUBEAET K POCTY YKCIIA YACTHUIL C pasMe-
pamu 0,1 — 0,3 MM mouts 10 40 %. ONBITHI ¢ JIUTEABHON HOgaYeH
M3BECTHAKA AU HOJOKUTEIBHBIN d3(P(EKT B 4aCTH CHUKEHUA He-
PABHOMEPHOCTH TEMIIEPATYPHI B CJIOE U [IUKIOHAX, YBEJITHUCHHI PaC-
X07Ia MUPKYJIUPYIOMINX YACTUIl. BHIIO TakKe MPeIIoKeHo Bo3Bpa-
1IaTh B TOIIKY OTCEAHHbBIE YACTHUIIBI JOHHOM 30JIbI C HYKHBIM (hpak-
IIMOHHBIM COCTABOM.

B nacrosmee Bpemsa AO «BTH» mpoBoguT KOMILIEKC HAIAL0Y-
HbIX paboT mo korixy ¢ ITKC 6moxa Ne 9 Hosouepracckoit I'POC.
Cnemyer oTMeTHuTh, 4TO, HAYMHAaA ¢ aBrycra 2023 r., 610k padorat
HEeIMPEepHIBHO 10 KOoHIA roga 6e3 ocraHoBoB. Peanusarusa Hamamo4-
HBIX Pab0OT ¥ BHEAPEHUEe CHUCTEM IOJaYh OTCESTHHOM TOHHOU 30JIbI
B CJIOM MPUBENET K YIYUYLUIEHWIO COCTaBa MaTepuasa Ciaosd, 4TO II0-
3BOJIUT CHU3UTh PUCKH OT IOBBINIIEHHBIX TEMIIEPATYP U 00€CIeYUTh
Oosee HAXEKHYIO PA6OTY KOTJIA.

Yzonvnaa TII] noeozo norkoaenus. AO «BTH» coBmecTHO
¢ OAO «dMAnpsuc», 3AO YK «Temnmnosueprocepsuc», OAO «Uu-
crutyT Temnosnexrpornpoert» 1 HUY MOU o moroeopy ¢ hormom
«JHeprua 6e3 rpaHUIl» BBHITOJIHUIN padoTy mo Teme «Paspaborka
YTOJABHBIX 3HEPro6a0k0B TOI] HOBOrO MOKOIEHHA MOIHOCTBHIO
100 — 120 MBT ¢ moBbIIIeHHBIMH TEXHUKO-D9KOHOMHUYECKHUMHU Tapa-
MeTpaM¥u I ITEPCIEKTHBHOTO 3aMeIeHus [eHCTBYIONIEero o6opy-
JOBAHWS WX HOBOTO CTPOUTEIHCTBA>.
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Ha ocHoBe BBIIOTHEHHBIX BapHaHTHBIX paC‘{éTOB JKOHOMUYEe-

CKHX ITOKa3aTeyel IMIPOeKTOB IMMOKA3aHO CIeAyIoIee:

e TMapaMeTphI Iapa HECYIIEeCTBEHHO BIUIIOT Ha SKOHOMHUYECKHE
[OKa3aTeIi HHBECTUIIMOHHOTO mmpoekTa 6ioka TOLI;

e Hambosiee I1e1ecoo0pPasHO MCIIOJIb30BAHUE IIOBBIIIEHHOH 10
580 C remmepaTyphl IIeperpeToro mapa;

e Hau(oJiee IePCIeKTUBHBIM SBJISETC BAPUAHT TYPOUHBI C pac-
LemHo# My TOH;

o mpumenenue KoTiaoB ¢ [IKC u mbL1eyrobHBIX faeT IPUMEPHO
paBHbIe moKasarenu 3 (PEeKTUBHOCTH HHBECTUIIMOHHBIX IIPOEKTOB.
ITpu cixuranum s5Ku6aACTY3CKOrO0 yriis 3(p(peKTHBHEE BAPUAHT C KOT-
aom ¢ ITKC;

¢ HWHBECTUIIMOHHBIE IIPOEKTHI IIPHU YCJIAOBHUAX IIJIAaThl 3a MOII-
HocThb 10 KOM u guckonTe 13,8 % He OKymarmTCs, OKyIIaeMoCTh IIPO-
€KTOB JOCTUTAETCA IIPU CHI:KeHUHN AucKoHTa 10 10 %, a Takxe ipu
miare 3a MoIrfHocTh 1o JIITM.

Ta6muna 1. ITokasarenu yronsubix TO 1]

Heiicrayiomue TIIL Hoserit 610k | Yyumienue

ITokasare .
e pacuéTHbIe | (haKTHUecKue TN TOKa3aTenen
KII]l 6moka B KoHIEHCA- 34,9 25 - 34 38,5-39,0 Brimie na
LMOHHOM peskume, % 4,5 % (abe.)
u 6osee
Y menbHBIA pAacXof Teria 9537 o 12 000 8253 Huxe 60ee
Ha BBIPAOOTKY 3JIEKTPO- qgem Ha 10 %
sueprun, kl[x/(xkBra)
Y nenbHbIN pacxon 197 200 - 270 185,4 Husxe 6omee
TOILUIMBA Ha OTILYI[EHHYIO geM Ha 6 %

2JIEKTPOSHEPTUH HA Tell-
JIOBOM TIOTpe6IeHNH,
ry. 1./(kBra)

KII]T xorna 6pyrro, % 90 -91 89,5 -90,7 | 92,2-93,2 |Boime Ha 2 %
(abc.) u 6onee

Bei6pocer mbuta, Mr/m3 — 150 u 6omee | Menee 50 Huxe
IIpH H. y. B 3 pasa
u Gomee
Bei6pocsr NO,, mr/m3 — 400 - 800 200 Huxe
IIpH H. y. B2 -4 pasa
Bsi6pocer SOy, Mr/m3 — 600 - 2100 200 Huxe
[pH H. y. B 3 — 10 pas
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Paspa6orannusie Bapuantsl yroabuou TOIl HOBOro mokomeHwus
MMEIOT CYIIECTBEHHO JIy4Iiue mokasareiau 3QeKTUBHOCTH U KO-
JIOTUYECKHE ITOKA3aTeNH 10 CPABHEHHIO C CYI[eCTBYIOIINMHE I10700-
HBIMHE ycTaHoBKaMu B Poccuu (tabi. 1). BaxubIM ABIsIeTCS CyIecT-
Benubii poct KIIJI BeIpaboTKY 5JIEKTPOIHEPTUH B KOHIEHCAIIHOH-
HOM peskume (Bbime Ha 4,5 % OTHOCHTENBHO PACUYETHOTO W HA
5 - 12 % (abc.) Broimre paxTuueckoro). [Ipu sToM KOHIIEHTpAIAH 3a-
TPA3HAIOIINX BellecTB HuKe B 3 — 10 pas.

IIpoexT yroapuoit TOLl HOBOTO MOKOIEHUA TEXHUYECKHU PeaIn3y-
em. Ero ocyecTsienre MOBBICUT 9KOHOMUYHOCTb M HAIEKHOCTD
cHAOKeHUs IOTPeOUTEeNel SIIeKTPOIHEPTHEH U TEIIOM, CO31acT OC-
HOBY [IJIS1 3aMEHbI H3HOIIIEHHOT0 ¥ MOPAJIBHO YCTAPEBIIIEero 000pymo-
BaHHUSA OTEYECTBEHHBIX YroJabHBIX TOIl] mpu HeoOxomuMoOM CHIKE-
HUY HATPY3KH Ha OKPY:KAIOILyIo cpeny B ropogax. Ocrpeiimias Heo6-
XOIUMOCTb  TIOBBINIEHHWS  SKOHOMHYHOCTH  [E€HCTBYIOIIErO
obopymoBauusa TOIl u y:mecroueHre HOpM HA BpemHble BHIOPOCHI
TPeOyIOT CKOPEHIIIero BHEAPEHUS IPEIJIOKEHHBIX TEXHUIECKUX pe-
[IeHUH Jake B YyCAOBUAX OOJBIINX KOMMEPYECKHX PHCKOB U JIJIH-
TEJIBHOTO CPOKA OKYITaeMOCTH.

CpaBueHue moKasaresen 1efcTByonux yroabubix TII] ¢ Typou-
Hamu T-110 (pacyéTHBIX W SKCIIyaTAUOHHBIX) U Omoxamu TAI]
HOBOTO ITOKOJIEHU IIPEICTAaBIeHO B Tabi. 1.

Yeaoeuss onmumanvrozo npumenenus komaos ¢ IIKC
@ Poccuu u nanpaeanenus pa3padomox 0.1 co30aHuUs ome-
yecmaeennovix Komaos ¢ IIKC. AO «BTU» BBINONIHUI KOMILIEKC
paboT 10 TEXHUKO-d9KOHOMHYECKOMY 000CHOBAHHUIO BHEIPEHHUS TeX-
HOJIOTHY KHIIAIIEr0 W MUPKYJIUPYIONUIEr0 KUISIIEro CJIOA IPU TeX-
HUYECKOM IIePEeBOOPYKEHHMH JJIEKTPOCTAHIINH, a TAKMKe HCIIOIb30-
BAHUIO OMOMACCHI ¥ OTXO0B IMPousBoacTB. [lokasaHo, 4TO TEXHOJIO-
rua I{TKC nawmbonee sdppekTHBHA IIPU KMCIOIB30BAHUM IITHPOKOM
raMMbl HHU3KOCOPTHBIX CEPHUCTBIX TOILIMB. IIpoBeneHbl KOHKpET-
HbIe MPOPAbOTKHU I TEXHUYECKOTO IIEePEBOOPY:KEHUA PsAfa SIIEK-
TPOCTAHIIUIH, KOTOPhIE IMOKA3aIN SKOHOMHUYIECKYIO 3(P(PEKTUBHOCTD
pueapenns Texromoruu [[KC. Bemucs paspaboTku B 060cHOBaHHE
WCIIOJIb30BAHUS CYIIEPKPUTHYECKUX IIApaMeTpoB Iapa B KOTJaxX
¢ IIKC gys 610808 600 MBT 1 6071€e. IToxkasano, uto Haubosee mep-
CIIEKTHUBHBIM SBJISETCS COOPYIKEHNE HOBBIX 00bEKTOB, & He PEKOHCT-
PYKIUS CyIIECTBYIOIUX. JTO JaeT HAUOOMbINUi d3pdeKT, TaK KaK
3aMeHa TOJIbKO KOT/Ia He JaéT 9KOHOMHUYECKoro sdderra 6e3 3ame-
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HBI ycrapesiined Typbunbl. Kpome Toro, pasmMmecTuTb HOBBIN KOTEI
¢ IHKC B cymecTByIo1eii sueiike CTaporo KOTiia KpaiHe CI0KHO.

TexHUKO0-9KOHOMUUECKOE CPABHEHNE BAPUAHTOB UCIIOIb30BAHUS
texuosoruu [TKC ¥ ObLIEyroJbHOTO CKUTAHWS IJIS YCIOBUM HC-
MOJIb30BAHUS YIJIed PAa3IMYHOTO KAYeCTBA IMPH CYyIIECTBYIOIIUX
¥ [TePCIEKTUBHBIX (€BPOIENCKHUX) HOpMaX Ha BHIOPOCHI YACTHII, OK-
CHJIOB a30Ta U cepsl okKasaso, uro koribl ¢ LIKC umeror HECKOIbKO
MEHbIIINE WU paBHbIEe (BAPHUAHT CEIEKTHBHOIO KaTAIUTHYECKOTO
BOCCTAHOBJIEHHS W CEPOOYHCTKA) HOIOJHUTEIbHBIE SKCILIYaTAIlH-
OHHBIE PACXOIbI. OTH IOJIOKEHHUSA YIOBIETBOPUTEIBHO COBIAIAIOT
C JIUTEPATYyPHBIMU JAAHHBIMH 10 JEHCTBYIOIIUM 6I0KaM C KOTIaMu
¢ IIKC, B KOTOPBIX CUMTAETCSA, YTO IIPH MIPOYUX PABHBIX YCIOBUIX
koribl ¢ [TKC umeror Ha 3 — 5 % MeHbIITHe SKCIIyaTal[MOHHbIE pac-
XOJIbI TI0 CPABHEHHIO C [IbLIEYTOIbHBIMU. J] OTIOTHUTEILHOE IIPErMY-
IIECTBO 9THX KOTJIOB CBA3aHO C BO3MOKHOCTHIO 00Jree TiIyO0KO0H pas-
rpy3Ku 6e3 BCIIOMOTraTeIbHOTO TOILINBA.

AdderrusHocTs BHeAperus Texuonoruu IIKC B ocaoBHOM ompe-
IeIsieTCs KaueCTBOM TOILIMBA U MOII[HOCTHIO YCTAHOBKY IIPH 3aJIaH-
HbBIX OTPAaHMYEHHUAX Ha BHIOPOCHI BPeIHbBIX BellecTB. [Ipu mECTKUX
HOPMax Ha BEIOPOCHI OKCHUIOB a30Ta U CePbI IIPUXOIUTC IPUMEHATh
CIIOJKHBIE, TOPOTOCTOSIIHE U TPEOYIOIHe JOIMOIHUTEIbHBIX ILIOIIA-
IeH I UX YCTAHOBKHU CUCTEMBI a30TO- U CEPOOUMCTKY. Psiji TOrius
HY:KIaeTcs B IOIOJHUTEIbHOMU ITOCBETKE: TOILINBA C HU3KUM BBIXO-
nom jeryunx (AIIl, Tomuit Ky3HEIKHii), BBICOKO30JIbHBIE M BHICOKO-
BiIasKHbIe yriin. Hexoropble TBEpble TOIIMBA, HAIIPUMED OTXO.bI
yrireoboraeHus ¢ HU3KO# TeIJIOTBOPHOM CII0COOHOCTHI0, GrmoMacca
(IpeBecHbIE U CEIBCKOXO03AMCTBEHHBIE OTXO/bI), HE MOTYT CiKUTATh-
cst 3 PeKTUBHO B KAMEPHBIX TOITKAX.

BaHCHLIM ycioBHEM OIITHUMAJIBHOI'O UCIIOJIb30BAHUSI TE€XHOJIOTUHA
IMKC saBnsercsa mocTUxKEHUE HE TOJIBKO CyIlecTByIux B P® Hopm
Ha BpeHbIe BHIOPOCHI, HO U IIEPCIEKTUBHBIX HOPM 6e3 HCII0Ib30Ba-
HHS yCTAHOBOK CEPOOYUCTKH U a30TOOYUCTKH. [l pyrum cyinecTBeH-
HBIM IIPEUMYIIECTBOM SABJISIETCI ,Z(I/IBepCI/I(bI/IKaHI/Iﬂ IIOCTAaBOK TOII-
JUBa.

B Poccun nmMeercs 3HAYUTENbHBIN SHEPreTHUYECKUHI IOTEHIIHAT
HEWCIOIb3yeMBbIX B HACTOSIIEE BPeMs OTXOI0B MIPOU3BOACTB. ITO
MIpesK/ie BCEro OTXObI yIiieoboraieHus (II1aMbl, OTBaIbI, TEPPUKO-
HBI), KOTOPbIE HE TOJHKO 3aHUMAIOT 3HAYUTEIbHBIE TT0JIe3HbIe TIJI0-
a1, HO ¥ HAHOCAT Bpe]l OKpy:Karolel cpene. X cikuranue B Tpa-
JUITMOHHBIX KOTJIAX 3aTPyAHEHO IO NPUYNHE BBICOKOU 30JIbHOCTH,
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MIOBBIIIIEHHOI'0 COAEPKAHNS CePhI U B PAJE CIydaeB HU3KOTO BBIX0JA
neryunx (OTXO0[bI 00OTallleHusI aHTPAIIUTA U ToIuX yriei). Kpome
TOro, ©MeeTcsa 00JbIIoe KOJIHUYECTBO OTXOM0B JECHOTO KOMILIEKCA
¥ CeTbCKOTO X03IHMCTBA, IPEACTABIIIONINX CO00H TOIINBA C HU3KOH
TENJOTON CTOPaHUsA, BHICOKOHM BJIQKHOCTHIO M CIOKHBIM COCTaBOM
sompl. CiKHMramue TaKuUX TOILUIMB COBMECTHO C YIJIEM II03BOJISIET
CHUJKATh yIYUTHIBA€MbIe BEIOPOCHI MAPHUKOBBIX ra3os. [losTomy 3a-
laua UX TEPMUIECKON YTUIN3AIINU ABIAETCA OJTHOM M3 BAKHEHIITNX
IJIsT TUPKYJIAPHON SKOHOMUKY U B IIporpaMMax 60pb0bI ¢ H3MEeHEeH!-
eM KIuMara.

Hccnenosanus AO «BTH» mmossonuinu co3maTh HOBBIM 6a30BbII
MOAXO[ K PACUETy THAPOANHAMHUKH U Teriooomerna B koriax ¢ [ITKC
¥ 3aJI0KUJIN OCHOBBI COOCTBEHHBIX MeTO0B pacuéra KoTios ¢ [[KC.
Bumecre ¢ Tem, qua cozganusa oredectBeHHBIX KOTiI0B ¢ IIKC Tpeby-
erca nposegenue psaga HUOKP, kacarmomuxces KI04eBbIX BOIIPOCOB
COBEPIIIEHCTBOBAHUA CHCTEM YJIABJIUBAHUSA W BO3BPATA YACTHII, UC-
CIeOBAHMS CIKUTAHUA PA3JTUYHBIX OTXOJ0B M OITHMH3AINU pe-
JKAMHBIX XapaKTePUCTHK. J[JI 5TOro Heo6XOZHUMO 3aBEPIIUTH CO-
OpYy:KeHHUs MIJIOTHOM yCTaHOBKHY Ha Tarauporckom KOTeabHOM 3aB0-
e (TK3).

Bb1600bl. YT0IIb 0CTAETCS BAKHEHUIITUM HCTOYHUKOM, 00€CIIeun-
BAOIINM HAIEKHOCTD [IOCTABKH SJIEKTPOIHEPTHH U TEIlIa U SHepre-
THYECKYI0 6€30IaCHOCTD. ¥ TOIbHBIE TEXHOJIOTHUH MOTYT CTATDH «MOC-
TOM» K JieKkapOouusamnuu. Passurre 1MUPKyIIPHON SKOHOMUKH, BO-
BJIeyeHue B 6aJIaHC pa3JII/I‘-IHbIX OTXO0J0B CUHUTAETCA Ba?KHeﬁI.HefI
samaueit. OcobenHo 9T0 Kacaercsa Poccun ¢ 60IbIINM KOJIHYECTBOM
OTXOJI0B I00BIYM U ITepepaboTKH yTIiisd, OTXOA0B JI€CHOTO U arpoipo-
MBIIIJIEHHOI0 KOMILIEKCOB. B 5TOM IIaHe TeXHOJIOTHA CKUTAHUA
tBepabix Tomwmus B IIKC cramosutrcs Beé 6osee mpHBIeKaTEIbHON
Omaromapsa BO3MOKHOCTH 3(P(PEKTUBHOTO W SKOJOTHYECKH YHUCTOTO
COKUTAHUS IUPOKOM TaMMbI TOILIMB, BKIIOYAS PA3IUIHbIE OTXOMIbI.

PaspaGoTka meneBoit oTpaciaeBoi MporpaMMbl CO3JAHUA KOTIOB
¢ IKC mnst Poccuwn siBisercs akTyaabHOM.

C mormagom «¥YcaoBusa 3¢pPEeKTHBHOCTH HCIIOJIb30BAHHA
koriaoB ¢ IIKC miua rexaudeckoro mepeBoopy:kenus TIC
Poccun» seicryniun U. A. 'aMa3koB, TeXHUUECKUH PYKOBOAUTENIh
Ilenrpa kommereHmuil Mo KorembHOMy MamwmHocTpoenuio OO0
«Huarep PAO — UmRuuupUHT».
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B nmocnennee BpeMs IpoucxoauT n3MeHeHUe TOILIUNBHON ITOJIUTH-
KU B 00/1aCTH T0OBIYH, IPOJAKH U CIKUTAHUA YIJIA, a UMEHHO CyIIe-
CTBYIOIIVE YTOJIbHBIE Pa3pe3bl HAUMHAIOT IIOCTABIATH YIJIU C YXYI-
[IEHHBIMHU ITOKa3aTeadMu, Hanbojiee KAJIOPUHHbBIE U MAIO30/IbHBIE
YIJIA UAYT Ha JKCIOPT, & OTEYECTBEHHBIM IIPOU3BOAUTEIAM DJICK-
TPO3HEPTUHU JOCTAETCA YIOab yXYAIIIEHHOTO KAYeCTBa, IIPH 9TOM Ha-
YMHAIOT YKEeCTOYATHCS TPeOOBAHUS K BBIOPOCAM BPEIHBIX BEIIIECTB.

s pelrenust KOMILIEKCA JAHHBIX IPO6JIEM eCTh HECKOIBKO IIy-
Tel pelleHui, a UMeHHO:

e TPAIUIMOHHOE (PAKeIbHOE C;KUTAHKEe YIJIS B TOIMKAX IIAPOBBIX
KOTJIOB C YCTAHOBKOH 000PYZOBAHUSA CEPO- U A30TOOYUCTKY;

e ICIOJIb30BaHME B KOTJIAX MaJIOU U CpeJHEeH MOIITHOCTH KHIIA-
11ero ¢yaos (My3bIPbKOBBIM KUIISIIHHI CIIOH);

e ICIIOJb30BaHHE B KoTiax 6onbinoi momHoctr LTKC.

TexHOMOrNA KHUIIAINEro CIOSI JAET AOIOJHUTEIbHELIE BO3MOKHO-
CTH JIJIs1 CHUKEeHUS BBIOPOCcOB oxcugoB asora u cepsl (NO, u SO,).
Hawu6onbiiee pacupocrpanenne Koriabl ¢ [IKC moxyunnu B Oun-
nauguu, [lonbine, Kurae u Amepuxke. [Ipu sTom HEo6xoqumMo oTMme-
THTb, 4YTO B KHTae cTPOUTEIHCTBO HOBBIX YTOJIBHBIX OJOKOB M3-3a
«3eJIEHOM» ITIOBECTKY IIPUOCTAHOBJIEHO.

Ilpunyun pa6omwst Komaa ¢ Kunawum caoem. Marepuan
c0s (KBaApIEBBIM MMECOK WM WHOW MHEPTHBIN HAIOIHUTEIb) IIPH-
BOJUTCST BO B3BEIIIEHHOE COCTOAHUE HUIN B TAK HA3bIBAEMBIH «KHIIA-
IIVUH CJION» IIyTeM IIOJauu BO3AyXa CHU3y B MaTepuall CIOd.

«Rumsamnuii cioii» MOKHO PasaeIuTh B 3aBUCUMOCTH OT CKOPOCTH
BH/Ia KUIIEHUA HA IIy3bIPHKOBBIM U ITUPKYIUpYIOui. B myssipsro-
BBIM CJIO€ KMHETHYECKAs DHEPrus BO3IYIITHOTO MOTOKA IPUMEPHO
paBHA BeCy 4acTHI] MaTeprasa CjI0s U YaCTHUIl TOIInBa B ciioe. Yac-
THUIbI HAYWHAIOT IIapUTh U MHTEHCHUBHO IIepeMelInBaTbhCI B BO3-
IOYLIHOM IIOTOKe, 06pasys B3BEIIEHHbBIH CIOH.

B IIKC u3-3a BBICOKO¥ KMHETHIECKOU YHEPTUU BO3LYIIHOTO I10-
TOKA YaCTHUITHI CJI0S ¥ TOIINBA YHOCATCA U3 c1od. B aToM ciyuae yixe
He CYIIECTBYEeT YeTKOU I'PAHUIIBI CJIOA, ¥ €T0 IIJIOTHOCTh YMEHbIIIaeT-
cs ¢ BbicoToi. Camble KpYIHBbIE M3 YHOCHMBIX YACTHIL OTIETIOTCS
B CHENHAIBLHO YCTAHOBIEHHOM ITMKJIOHE WU ITUKJIOHAX W BO3Bpa-
Iai0Tcsa 06paTHo B cyIod. B 9TOM 3akmoyaeTca NpUHITAN AeHCTBUA
IUPKYIAPYIOIIET0 KUTIAIIETO CJI0A, Ha OCHOBE KOTOPOTO PaboTaroT
rotibl ¢ [TKC.

ITpu c:xuranyu HU3KO30JILHOTO TOILIUBA 151 (DOPMUPOBAHUS Ma-
TepHaja CJI0s UCIIOIb3yeTCa KBapIIEBBIN IIECOK.

20 Bubnuoreuka snexkTpoTexHUKA

KRoncmpykyus cospemennozo komaa c I[JKC orpaxaet 1mo-
ciaempuue moctrkenus texHonoruu. Ilepsbie KoTiinl ¢ [IKC umenn
«TOPAYHUH UKIOH». JTO PEIIeHre CO30aBaI0 MHOTO IIPOBIEM ¢ DKC-
wiyaramued. [ ucKIoYeHns mpobiaeM ¢ SKCIUIyaTanued KOTJIbI
¢ IIKC mayanu ocHamaTheA MUKIOHOM, OXJIAMkKIaeMbIM mapom. [1pu
[IPUMEHEHHNH TAKOTO IUKI0HA 06eCIIeYnBAeTCsA BHICOKAT d(PPEeKTUB-
HOCTb OYHCTKU ABIMOBBIX I'a30B, HECMOTPA HA MEHBIINMN pa3Mep,
a TaKiKe CHIIKAIOTCS IIOTEPH TeIIa ¥ COOTBETCTBEHHO 3aTpaThl HA
TOIUIMBO, CHUJKAIOTCA 3aTpaThl HA TEXHUYECKOe O0CIyKHBaHUE;
YMEHBIIIAETCS METAII0EMKOCTh KOT/Ia (CHUMKEHIE CTOMMOCTH Kap-
Kaca u pyngamenta moj KoTén). CHuKeHre II0TepH TeIlIa I 0XJIa-
JKIaemMoro mapom nukiaona yseanausaioT KIIJ[ korma npumepHo HA
0,25 % 1o cpaBHEHMUIO C KOTIIAMHU C «TOPSTYUM ITHKIOHOM».

OnHOBpEMEHHO ¢ pazpaboTKO#M COBMEIEHHOTO C TOIIKOU IIUKI0HA
0n11 paspaboran naponeperpesarens tuna «MHTPEKC», ncmomnb-
3YIOUIUH TEILIO TOPAYNX TBEPIBIX YACTHUI], BO3BPAIIAIOIINXCA B TOII-
Ky U3 IUKJIOHA. JTa TeXHOJOTHs IIeperpesa Iapa Imokasaja CBOIO
CTOMKOCTD IIPOTUB BBICOKOTEMIIEPATYPHOH XIOPHOM Kopposuu. [1a-
porieperpeBaTeib TAKOW KOHCTPYKIIMH KCIIOJb3yeTCs B KayecTBe
[OCJeTHEeH CTYIIEHH IIeperpeBa. SMEeBHKH IapoleperpeBaTelist
PACIIONIOKEeHbI B KaHA/Ie BO3BpaTa YaCTHI] B KAMepe ¢ BOJOOXJIAK-
naeMbiMu SKpaHamu. [{UpKyaIupyomui MaTepraa BHyTPH OTCEKa
[IPUBOAHUTCS BO B3BEILIEHHOE COCTOSHHE IT0ajvell BO3IyXa, TeM ca-
MBIM OTIIaZAaeT Heo6X0IUMOCTh B OPraHU3allMH MEXaHHIECKOTO pe-
IyJIUPOBAHUSA IUPKY/IALNH YACTHUIL CII05, 32 CUET 9TOr0 obecreynBa-
€TCA BBICOKAs TOYHOCTD pPeryjaupoBaHud TeMIIepaTyphl I1apa.

Ikosrozuveckue nokasameau. Kornoarperar ¢ IIKC asuaser-
€Sl ONITHMAJILHBIM PEIIeHUeM C TOYKH 3PEHHS CYIIeCTBYIOLAX HOPM
o Ber6pocam SO,. [Ipu momou 1o6aBIeHNs B TONKY KOTJIa H3BECT-
HiIKa 3(peKTHBHOE CBSI3bIBAHHE Cephbl 06€CIIeYNBAETCS IPH OTHO-
CHUTEJIbHO HU3KOM MOJIAPHOM OTHOIIIEHUH Kajbiuii/cepa. CBsa3biBa-
Hue cepbl Haubomee sdpderTuBHO Mpu Temmeparype ciaos 850 °C.
IIpu sToMm crrocobe mocTuraercs CBA3bIBaHue cepsl 10 95 %.

Baarogaps oTHOCHTENBHO HU3KOM TEMIIEPATYPe CHRUTAHUA KOJIH-
YeCTBO «TePMHUYECKOro» okxcuzaa azora NO, obpasymolerocs Beiaem-
CTBHE OKUCICHUS MOJIEKYIIPHOTO a30Ta B BO3yXe, HE3HAYUTEIHHO.
Oo6pasosanne NO, u3 asora, comep:Kalierocsi B TOILINBE, 3HAYH-
TENbHO YMEHBIIIEHO 0JIarofaps OpraHu3aliiy CTYIIeHIaTOTo CAKUra-
uwus. Tak, B HUIKHEN YaCTH CJI0S TOPEHHE SBJISETCI BOCCTAHOBUTEb-
HOH peakiiuel, 9To MPUBOIUT K 06Pa30BAHHUIO MOJIEKYISIPHOTO a30-
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Ta Ny BMecTo NO. Bropuunblii Bo31yX, HEOOXOAMMBIH IS IIOIHOTO
CTOpaHus TOIIMBA MOAAETCH Ha 6ojiee BHICOKUX OTMETKAX TOIKH.

Briopocer CO 00br4HO HEBBICOKHE, Oaromaps TypOyJIeHTHOMY
CMEIITMBAHUIO B CJI0E ¥ CMEIIIMBAHUIO B IHKI0HEe. KonmmuecTso yrie-
sogopoznos C,H, u Hecropesmiero yrieposa Taksxe MHHMMAIBLHO,
6aaromapsa TypOyJIEeHTHOMY CMEIIHBAHHUIO B CJI0€ U JIUTEIbHOMY
HAXOKIEHUIO B TOIIKE.

Hcnoawv3zyemvie monauesa ¢ mexunoaozuu I[KC. [luanaszon
TBEPABIX TOILUIUB I UcIoab3oBanusa B korinax ¢ [IKC ouensn mu-
POK: YIVIH, OTXOAbI yrieoboraiieHus, He(DTAHON KOKC, IPEBECHbIE
OTXOJIbI, CENbCKOXO3IHUCTBEHHBIE OTXOIbI, OCAIOK CTOYHBIX BOJI,
TOpd, TOPIOYHE CIAHIIBI U IIP.

OCo0eHHOCTH TeXHAYECKOU KOHIIEIII[UH:

* OXJIajKIaeMbId IIapoM ITUKJIOH,

e BhIXOAHAA cTymeHb mapomneperpeBarens tuna HWHTPEKC
(M TeXHUYECKUH aHAJIOT BO M30e:KaHWe MPeTeH3WH OT MaTeHTO-
Jepsxaresnei);

e pEeryJIMpoBaHHe TEeMIIepaTyphl IMapa IIPOMEKYTOUHOTO Iepe-
rpeBa yepes 6aumnac (peryainpyemMyro CTyIIeHb IIapoIieperpeBaTes);

e VIOBJIETBOPEHHE CAMBIM :KECTKMM HOPMAaM II0 BHIOpOCAM;

e BO3MOKHOCTH CIKUTAHWS HU3KOCOPTHOIO TOILJIHBA.

OCHOBHBIM KPHUTEPHEM, OINPEIEIIIONAM 6a30BYI0 KOHCTPYKIHIO
TpaKTa ABIMOBBIX Ta30B KOTJIA (PEMIETKY BO3AYLUIHOU KAMePhI, TOII-
KH, BCTPOEHHOTO ITUKJIOHA), SBJIAETCS CIelu(uKa MPUMEeHIeMOT0
TOIUIMBA ¥ HeOO0XOUMOCTD UCII0Ib30Banus usBectHsaka. Ha ocaoBe
Pa3HOCTOPOHHETO aHAJIN3a TOILIMBA U M3BECTHAKA OIPENeNsIOTC
Takue MmapaMeTpbl KAk (PPAKIIMOHHBIA COCTAB IUPKYJIUPYIOIIEro
Marepuaja, IUIOTHOCTh CJIOs W Temiomepenada. B Tomke koriaa
¢ IKC maxomurcs pemérka — pacipeaeanTesb Bo3ayxa. Pemérka
JOJKHA MMETb MEXaHU3MbI CIMBA, 3aMEHbI CII0ST BO BpeMs paboThl
KoTJsa 6e3 ero ocTaHoBa.

Huxuss gacTb TONKY H0JKHA OBITH 3ay3KeHAa, 3TO IPUBOIUT K 60-
Jlee MHTEHCUBHOHU TypOYJIEHTHOCTH CJI0S U 06eCIeurBaeT Xopoliee
CMeIllnBaHue TOIIVIMBA W BTOPHUYHOIO BO3ayXa. TeqRI/I TOIIJILBA
MOJIKHBI 6BITB PacIIoJIoOKeHbl HA AJIUHHBIX CTOPOHAX TOIIKH. BTO-
PUYHBIN BO3AYX TaKKe JOIKEH MOJABATHCSI MO JIUHHOM CTOPOHE
TOIKHM HA HECKOJIbKMX YPOBHMAX JJIS OPraHU3alMH CTYIIEHYATOTO
CKUTAHUS TOILIUBA.
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TommuBo HEO6XOAUMO TOTOBUTH 1A Haméxuou padorsr 1TKC,
a uMeHHO Tpebyercs: obecrieunBaTh TPeOyeMbIi (PPaAKIIHOHHBIHN CO-
CTaB [0IaBAEMOr0 TOILIMBA B TOIKY. BBIXO/ I10JaBA€MOTr0 TOILIMBA
3a TpebyeMbIil (DPaAKIIMOHHBIN COCTAB MOKET IIPUBECTH K IILIAKOBA-
HHIO 9KPAHOB, CIIEKAHUIO CJIOS, IOBBIIMIEHHOMY BBIOPOCY BpPEIHBIX
BEI[eCTB WM K CHIKEHHUI0 HAIEKHOCTH O000pYyIOBAHUS KOTJA
c IIKC.

Ilo cpaBHEHHIO C OOBIYHBIMH KOTJIAMH, CKUTAIOIIUMH TOILIUBO
B (hakese B 00béMe Tomkn, KoTibl ¢ LIKC TpebyroT He TObKO Goee
BBICOKHI YPOBEHDb aBTOMATHU3AIIMY, HO ¥ BHICOKUU YPOBEHbB OO~
TOBKH SKCILIyaTHUPYIOIIEro IIePCOHANA.

Yeaosua a¢ggexmueHocmu uUCnOAL3IOBAHUA KOMI08
¢ IIKC 0asa mexnuueckozo nepegoopyacenuss TAC Poccuu.
IIpoerxruposanuue kotaos ¢ [IKC B pasuoe BpeMs BesIu Kak oTpacie-
Bble MHCTUTYTHI, TAK U BeIyIHe KOTeIbHbIe 3aBOJbI, OMHAKO [OBe-
CTH 9KCIEePUMEHTAIbHBIE HapaboTKu 10 paboueit rexuonoruu [TKC
He cMmornu. EquHCTBEHHBIM 3aBOI0M, KOTOPBIA COBMECTHO C (DHH-
ckoii komnaunuii Foster Wheeler cymen mocrpouTs nmpsamMoTodHbIil
roren ¢ IIKC tuma IIn-1000-24,5-565 AKT® na Hosouepkaccroit
T'P3C, 6611 AO TK3 «Kpacublii KOTEIbIIUK», KOTOPBIH, OJHAKO, HEe
cymen moayuuth o Foster Wheeler texunomoruio ITKC.

Hecmorpsa na omerr HoBouepraccroit I'PAC, korenpuble ycra-
noBku ¢ [TKC asaaiorces HoBbIMHY 1151 yeaoBuii P®, 0ocBOeHHBIX Tex-
HOJIOTHM HET, IJIf CHUKEHHS TeXHUIECKUX PUCKOB [IEPBbIE YCTAHOB-
KU JIOJIKHBI ITOCTABIISATHCS 10 MHKUHUPWHTY WU JULIEH3UAM BEIY-
[[UX 3apyOEKHBIX KOMIIAHUH IIPXU OTHOCUTEIHLHO OOJIBIIION 0JIe UX
ydacTus B IEePBBIX IIPOEKTaxX ¢ MOCIeAylolnel MOJHOU Ilepenadei
TEXHOJIOTUU 0TEUYECTBEHHBIM U3TOTOBHUTEIEM KOTEIHHOr0 000pymI0-
Bauwus. B mocmemxyromem Bcé mpouseozcTso Koo ¢ [IKC, Brmouas
BCIIOMOTaTeIbHOEe 000pYyIOBaHMe, IOJMKHO MPOU3BOAUTHCI B Pd.
Baxubivm sBiserca paspabOTKA THIIOBBIX IIPOEKTOB, KOTOPHIE HE
TOJIBKO ITO3BOJIAT CHUSUTH KAITUTAIbHBIE 3aTPaThI, HO U COKPATUTD
CPOKH peanusaliii HHBECTUITHOHHBIX ITPOEKTOB.

Cmoumocmb cmpoumenbcmea u IKcnayamayuu. B xoure
nepsoro gecaruiaerusd 2000-x rogo AO «BTH» BBINOIHUI TeXHHU-
KO-9KOHOMHYECKOE CpPABHEHHE BAPHUAHTOB WCIOIb30BAHUS TEXHO-
soruu ITKC ¥ nbLIeyroabsHOTO CHRUTAHM VI YCIOBHM HCITOJIb30Ba-
HUS yTJIeH PasIndHOT0 KAYECTBAa, JeHCTBYIOIUX U MEPCHEKTUBHBIX
HOPM BBIOPOCOB BPEIHBIX YACTHUII, OKCHIOB a30Ta U CEPHI AJIs 6JI0KOB
200 — 250 MBr. B rauecTBe OCHOBBI IJII TEXHUKO-3KOHOMHYECKUX
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onerok AO «BTH» ucmonb3oBan cpaBHUTEIbHBIE JAHHBIE II0 Me-
ramnoémrocTd KoTioB ¢ IIKC u mbLieyroabHbIX IPH CKUTAHUH Pas-
JIMYHBIX TOIIJIUB C y‘{éTOM KOHKPETHBIX TeXHHKO-KOMMEPYECKUX
MpeIoKeHU MOCTABIIIUKOB KOT/IOB. Macca 571eMeHTOB 101 [aBiie-
HUEeM [bLIeyrojbHOro Koria npumepHo Ha 600 — 700 T meHbIe
(B OCHOBHOM 3a CUET MaCChI OTPAKICHU CerapaTopa 30J1bl), a Macca
pJIeMeHTOB 6e3 maBienusa Mensbie moutd Ha 1000 . Macea Bemomo-
rarenbHOTO obopyaosanusa koraa ¢ IIKC mensIie 3a cuér oTcyrer-
BHsSI MEJIBbHHYHOTO 000pyIOBaHusa. B pesyiabrare MeTAII0EMKOCTD
roria ¢ IIKC gmst 6;moxo8 200 — 250 MBr BhIITe mpuMepso Ha 12 %,
a CTOMMOCTH (C y4ETOM YKa3aHHBIX BBIIIE IIPOIIOPIIMH B I[EHAX dJIe-
MEHTOB KOTJyia) BbIlie Ha 14 %. Pasuwura mexay xKoriamu (Maccca,
CTOMIMOCTD) CHUIKAETCS TIPU CKUTAHUY OYPBIX ILIAKYOIINX yTIeH.

B Teopumn skcmiyaramuonubie pacxoabl KoTiaos ¢ ITKC mo cpas-
HEHHUIO C IbLIEYTOJIbHBIMH KOTIAMH JOJLKHBI ObITH PABHBI MK He-
CKOJIBKO MEHBbIIIE.

I/ICXOI[H nus3 HpI/IBeI[éHHBIX OJAHHBIX II0 CPABHEHUIO TEXHUYECKUX
nokasareneir KOTa0B ¢ IIKC u meuieyroabHbIXx i GJI0KOB
200 — 250 MBr, ciexyer, 4To B OOJBIIMHCTBE CIydYaeB AAHHBIE 110
KallUTAJIbHBIM U 9KCILIyaTallTuOHHBIM 3aTpaTaM BIIOJIHE COIIOCTaBH-
Mbl. [TosTOMY BBIGOD MPEIIOYTUTENBHBIX PEIIIEHNH BO MHOIOM OII-
pezmensiercsi KOHKPETHBIMU YCIOBUAMH COOPY’KEHUSI HOBBIX 0JIOKOB
¥ Tpe0OBAHUAMH II0 BpeJHbIM BbiOpocaM. M croab3oBanus TeXHOIO-
ruu [TKC 1mo3BOMHUT 1OCTHYB He TOJBKO cylecTByoomux B P® mopm
Ha BpeHbIe BHIOPOCHI, HO U IIEPCIEKTUBHBIX HOPM 6e3 HCII0Ib30Ba-
HHS YCTAHOBOK CEPO- U A30TOOUUCTKH.

Hecmorpsa wa 1o, uro KoTiEI ¢ IIKC m03BOAAIOT BOBIEYD B TOII-
JUBHBIN 0ajaHC yIVM C YXYZAIIEHHBIMH IIOKA3aTelfiMH — OTXO-
IBI/XBOCTBI YTJIE00OTAIlEHNS, CMECH YTIJeH pPas3IWdHOTO COCTaBa,
He(TAHOM KOKC, WJIOBBIE OCAIKH — U 00eCIeYnBAIOT TOILIUBHYIO
rU6KOCTh, & TAKKe BO3MOKHOCTH OJHOBPEMEHHOTO HCITOJb30BAHMUSI
TOILUIUB C PA3IUYHLIMU XapPaKTePUCTUKAMHU, HEO0XOIUMO IIOBTOPHO
paceMoTpeTh MOATOTOBKY cikmuraemoro Tomrusa B [ITKC u Bo3mox-
HYIO [IEPEHACTPOUKY PEIIETKN KUIIAIIETO CJIOM.

Onsir HoBouepkacckoit I'PAC mokasan, 4To TOIUBO, IIOCTyIIA-
fomgee B Kotén ¢ [IKC, nomxHo 6bITH OrpaHHYeHO KAK II0 KPYIIHO-
(bparImoHHOMY, TaK ¥ 110 MEIKO(PPAKI[MOHHOMY COCTaBY.

IIpu crpourenscrBe 60k0B ¢ ITKC B PP Taxike meobxommmo
y4decTb OIIBIT SKCILIyaTanuu aeiicryomiero B PP koria ¢ IIKC (kak
MIOJIOKUTEIBHBIN, TaK U OTpUIlaTeabHbIi). Ilorpebyercs momonHu-
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TelbHOe (PUHAHCHPOBAHWE HA OCBOEHHE TOJOBHOTO 0JIOKA, B TOM
YHCiIe Ha eT0 HAJIAIKY U OIBITHYIO SKCILIYyaTAIl|IO, 3aTPAThI HA 00y-
YeHHe IepcoHaIa.

Ilna oTpaboTKM TEXHOJIOTMH, HAKOIUIEHUA W THPAKUPOBAHUSI
OIIBITA, OCBOEHUA U B JAIbHEHUIIEM CTPOUTEIbCTBA CEPUH KOTJIOB
¢ HKC mpezaraercs paccMaTpuBaTh MAIOTHBIN KOTEJ 171 OJIOKOB
120 - 250 MBT.

Caenyer oco60 ormeruTs, uro Texuosorusa [ITKC mosBossier cixm-
raTh IIUPOKYIO raAMMy yTJIeH, HO TOJIbKO B CMECH 3THX yTJel. ¥ HeKo-
TOPBIX BO3HHUKAET OInb0YHOEe MHeHue, uTo 1m0 TexHosoruu [[KC
MOKHO CIKUTaTh CErOHs OIMH YIroJib, a 3aBTPa APYroi.

C nornagom «OcBoenune Texnoaoruu IIKC nmyTém pekoHCT-
pyknuu u moaepausanuu TIC» soictynun E. M. Ily3sIpés, 3a-
MecTuTenb aupekTopa mo HaydHoi pabore OO0 «IIpoduepro-
Mariu-IIpoekr», 1okTop TexH. HAyK, mpodeccop (r. Bapuayi).

Ha coBpemenHoM sTamne pasBUTUA Y HAC €CTh IPEUMYIIECTBO, CO-
CTOsIIIee B TOM, YTO MBI MOKEM YETKO BBIOPATH IIyTH 10 OPTaHu3a-
W ¥ IIPOMBIIIIEHHOT0 ocBoeHus:A Texuomoruu [{TKC, omupasics Ha 60-
raThlil 3apy0eKHBIA OIBIT U YiKe IMPEOI0JIEHHbBIE UMU OLIUOKH.

Yecao06Ho moarcHO 6ébidenumsb d8a Nymu 0C80EHUSL MEXHO-
aozuu IIKC. TlepBbiil myTh — cpasy HepeiTH B HACTOSIIUN dTall
passutus IIKC Ha ocHOBe mMeroiierocs 3apy0eKHOr0 OIbITa, Ha-
npumep Kurasg u [Toabmuim.

Ho 3anan mam me momosker, Kuraii Toxe, 370 3aMKHYTas ITUBH-
JI3ALHS CO CIIOCOOHOCTHI0 MHOTOBEKOBOTO XPAHEHUS CEKPETOB H3-
TOTOBJIEHUSA 1I0pOXa, METKa, hapdopa u ap. MbI BeTpedanucs ¢ oT-
PHIIATENHHBIMY IPUMEPAMH Pab0ThI ¢ KUTAUCKUMHU CITEITUAIHCTA-
MH: TOCTaBKa MOPAILHO ycTapeBiiero obopyaosauus B MoHronuio;
gumsamui cinoit (KC) ¢ morpy:KeHHBIME ITOBEPXHOCTAMH HArpeBa
rxotima Bmecro IIKC; crpouTenbcTBO M SKCILIyaTarus AByX OJIOKOB
coBpeMeHHOU mbLIeyroabuoi Jlymanbunckoit TOL] 6e3 mpusieue-
HHS MECTHBIX CIIEI[UAIUCTOB (MHCTPYKIMM HA KHUTANCKOM); BOIO-
YIOJIbHOE TOILIMBO; OTKA3 Ha COTJIACOBAHHOE ITOCEII[eHHEe KOTeIbHO-
r'0 3aBOjia, TAK KaK B COCTABE IeJIeTAllUH €CTh CIIEI[UATHCT I10 KOTJIO-
CTPOEHUIO.

Bropoii myTs — ocBauBars [ITKC myTéM peKOHCTPYKITUH U MOZIEP-
ausaruu TIC. dTor myTh HaMm npuBbdeH. [l ocToMHCTBA 3TOTO Iy TH
— MHHHMYM 3aTPaTr Ha IPOEKTHPOBAHUE, BJIEMEHTHI MOJepPHU3a-
WY ¥ TepeieIKy HHPPaACTPYKTyphl. Takum 06pasoM, MbI OCBOMIH
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HHU3KOTEMIIEPATYPHYI0 BHXPEBYI0 TEXHOJOTHI0 B MOIUDHUKAIIAN
¢ (hay-ropenkaMu u KOTJIbI C BUXpeBbiMu Tonkamu « Topuano». [Tpu
BBICOKOH 9()(PEeKTHBHOCTH MOIEPHUSAINH 3aKAa3UUKH OBICTPO (hop-
MUPYIOT 623y [If MPOMBIILIEHHOTO IPHUMEHEHNU HOBOH TEXHOJO-
THH.

Obocnosanue PHTKC kax eapuanma mexunonozuu I[KC.
DopcupoBaHHbIi HE3KOTeMIeparypHbIi kumsaui ciaoi (PHTKC) —
oro BapuanTt LIKC c¢ rpaBuraruonuoil cemaparuei. Texmomorus
®HTKC ocHoBama Ha 3HAYUTEIBHOM OIBITE, KOTOPHIH BKJIYAET
IIOCTOSTHHO PACIIUPSIONINACT KPYT TEOPETUUECKUX U 9KCIEPUMEH-
TaJIbHbIX UCCIEI0BAHUN, IIPOBOJUMBIX IIPUMEPHO B CIEIYIOLIEH 110~
CIIe[OBATEIbHOCTH:

e mpoBenenue ucciaenoBanuii B Anraiickom I'TY, xadeapa kot-
m0- u peakropocrpoenns (KuPC). CrenoBsie uccieqoBanus BbITO-
pauus yriei B KC. BoisaBiien 6uMogaIbHbIH 3aK0H (DOPMHUPOBAHUS
yHOca (MCTHpaHHWe ITOBEPXHOCTH TOPEHHSI M [APOOJIEHHE YaCTHI]
yrisa). Teoperuueckue momenu mepeHoca dyactuil u roperusd B KC
¥ JIOTIOJTHEHHE U3BECTHOU «IBYX(pa3HOU MOJeIn», IPEeICTaBIeHHON
B kuure [[. Kyuuu, O. JleBermnuis «[IpoMbliieHHOE ICEBI00KH-
serue». M.: «Xumus», 1976;

e coTpynHu4YecTBO ¢ Buiickum korenbpubsM 3aBogoM (BuKa3). Op-
raHM3anus CKUTAHUSI yried Ha ONbITHBIX KorTiaax buKa3, yuacrue
B PEKMMHO-HAIA0YHBIX UCIBITAHUIX KOTJIOB IIEPBOT0 ITOKOJEHUS
¢ KunsamuM cioeM u norpysxenabivu B KC noBepxHoCTsIMU Harpesa
KOTJIa;

e 000 «49-i1t orgen «HITIO KTHW», r. Bapuaya. Oraen Bo MHO-
rom 6bL1 coszpan Ha 6ase kadenpsr KuPC. IIpoBenenue uccnemnora-
uwui o nporpammam HITO «[JKTHW» B cneruanusupoBaHHOH DKCIIE-
pPUMEHTaIbHOM KOTeIbHOH npeaupuarus (49-i orgen). Mccrenosa-
HHe [I0TOKOB «I'a3 — 4acTullbl» npuMmenuTenbuo K [[KC. Cixuranue
yIJIei B OIIBITHOM KOTJIe, OTHEBBIX CTEHIAX W IIPOMBIIIJIEHHBIX KOT-
nax;

e HWII ITO «Buiicksuepromar», r. bapuayn. Paspa6orka Tex-
Hosoruu opcupoBanuoro kursmiero ciod (PKC). Mogepuusarus
roriioB buK3 u smepreruueckux KoT/a0B ¢ gasiaenuem 10 4 MIla mo
texnosorun PKC. Paszpaborra u samyck korios ¢ PKC mpousso-
crBa OAO «BuK3»;

¢ 000 «PK Cucremsi», r. bapuayn. MogepHusanus KOTIOB
MPOMBIILIEHHON SHEPTeTUKN U YHEePTeTUIECKUX KOTJIOB II0 TEXHO-
morun PHTKC;
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e Bapuaynnckuii korensusiii 3aBon (BK3). Usrorosinenue cren-
IOBOM 6asbl g 49 ormena, IpoBeeHre OIbITOB Ha creHgax BK3;

e 000 «IIpodueproMam-IIpoerr», r. Bapuaysn. Beimonuenue
MIPOEKTOB MOJEPHH3AIMN SHEPTreTHYEeCKUX KOTJIOB. Paspaborka
u 060CcHOBaHMe TexHosorui opranusanuu cxuranus B [[IKC o pas-
JINYHBIM BAPUAHTAM.

Peszyavmamot npomviutiennozo énedpernus PHTKC.

Ilpumep 1. Yuruuckas TIII-2.

B kormax TC-35-39-440 cioeBble TONKM IO  IIPOEKTY
HIT.047.00.00 (mar. P® Ne 2217658) 6blin 3aMeHEHBI TOIKAME
OHTKC. Y¥YcraHoBieHa BO3IyXOpacIpeaeIuTeNbHas PeréTra
BPP, pa6oraroias ¢ BLICOKHM TEILIOHAMIPSIKEHNEM 3epKajia rope-
HudA, qg = 7+ 12 MBt/M2. PeKOHCTpYHpOBaHBI BCe IIECTh KOTJIOB
TO1II.

IocTouHcTBA:

e marpyska korioB TII] mogusara c 30 — 35 1o 42 1/u (wa 20 %);

o ovumccrusa NO, ymenbmena ¢ 450 go 200 mr/m3;

o rxonmnenTpanua CO cumxena ¢ 4000 o 100 mr/m3;

e KIIJI xoTsoB mogusT 10 86 %;

e IpOOJIEHBINH XapaHOPCKUH OypPBIH yTo/lb, KyCOK MeHee 25 MM;

e HET IIJIAKOBAHUSA IIOBEPXHOCTEH HATPEBA;

e aBTOMATHU3AIUS, IIPOCTOE OOCIIyKUBAHUE.

Ilpumep 2. Pecuy6auka Mouroaus, ¥ nan-baropekas TOII-2.

Bee koTaBI (KMTAMCKOTO IIPOM3BOJCTBA) — IMBLIEYTOJIBHBIE
BK3-75 (5 mrr.) u cnoesbie TC-35 2 1T, mepeBeeHbl HA TEXHOJIO-
ruto PHTKC. Ha neineyronsubix koraax BK3-75 nemonTrpoBanb!
M0KAapo- M B3PBLIBOOIIACHBIE ITbLIeCHCTeMbI. TOMKN PEKOHCTPYHPO-
BaHBI C YCTAHOBKOU B X0JIOJHOM BOPOHKE BO3LyXOopaclpeneauTeb-
uhIX pemietok (BPP) u cucrembl HMIKHEI PACTOIKY € yCTPOHCTBAMU
BoIrpy3ku nutaka. Hemocpencrsenno na BPP, kax u B ronkax ITKC,
pacrosiaraercs JOHHBIN CJIOM, CTA0MIM3UPYIOIIUM TOIOYHbIE IPO-
1ecchl. B cBsi3u ¢ mOHMIKEHMEM TeMIIepaTyphbl Ha BBIXOJE U3 TOIIKH
raporeperpeBareib yBelInueH, 100aBIeHbl OHA — TPHU IETIH.

Onwvim npomviuwaennozo npumenenus PHTKC. Obiee
YHCIIO0 BBEAEHHBIX B 9Kciuryaranuio KoTioB ¢ Tonkamu @PHTKC 3za
mociaenuaue 15 mer Ha 93 o6berTax cocrasisaer 6omee 120. Cymmap-
Hasd TeII0Bas MOIIHOCTD KOTJIOB, BBEIEHHBIX B OKCILIyaTaluio B PO
u 3a pybesxom 3a 15 mer, — oxomo 1900 MBT.
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Korner (12 mr. TC-35 u 6 mr. BK 3-75) pa6oraror B mapoBoM
¥ BozlorpeiinoM peskumax. [[ponsBoauTeIbHOCTh BOJAOTPEHHBIX KOT-
7108 — oT 3 10 30 I'kan/a u mapoBbix — ot 4 10 75 T/4.

Hns Ynau-Baropckoii TOIl-4 BbIOIHAETCS TPOEKT PEKOHCTPYK-
muu Kotia BK3-220. Tommusa — xopoapesecusnie (KI[O) u qpesec-
HbIEe 0TXO/bI, IIIAK U 30JIa CIIOEBBIX KOTJIOB, MECTHbIE Oypble yTIJIu.

Oco60 ormernm, uro Texuonaorud PHTKC mossonsier cixurars
PasIuYHbIE OTXObI ¥ MECTHbIE HU3KOCOPTHBIE yriik. Bo3MoKHOCTD
MX YyTAIU3ANUU Hambojiee IIpUBJIEKaTeIbHA IJid yciaoBuil Pocecun.
PaccmarpuBaembie korabr — ¢ tomkamu @PHTKC. Bermomnenue
MIPEAIPOEKTHOTO 06CIeN0BaHus U paboT IIAaHUPYETCA KOMAaHION
B cocrae OAO BuK3, OO0 «PK Cucrembr», «HIP Wnmwunu-
punr», Cu6 BTU, Komnanua «IIpodueproMarin» — sasox 390
u KB, 000 «IIpodueproMari-IIpoexr».

3enénvie» mapugvi. Buepsrbie ujes IbroTHbIX TApU(OB ObLIA
peanmusoBana B CIIIA J[:xummu Kaprepom B 1978 r., KoTOpbIii m10/1-
nucan 3aKOH O HallMOHAJIbHOM 9HepreTHKe, IPUHATHIM B OTBET Ha
sHepreTudeckuil kpusuc 1973 r.; oguH U3 MATH €ro aKTOB 3aKIIO-
YaJICS B MTOOIIPEHNH SHEProcOepesKeHns U Pa3BUTHN HOBBIX BHUIOB
9HEPIeTHYECKHUX PECYPCOB, B TOM YHUCII€ BO30OHOBIAEMbIX HCTOUHH-
KOB sHepruu Ha ocHose 6uorormus. Ha 2019 r. 6osiee yem B 50 cTpa-
HaXx MPUHATHI 3aKOHbI, PETYJIHUPYOIIHe BEIPAGOTKY 3J€KTPOIHEPTUN
IIPY TIOMOIITH «3€JIEHBIX» TaPUQOB.

B EC «3enéubie» Tapudbl a1y MOIIHBIH TOTIOK PASBUTHIO OHO-
TOIIMBHON TEXHOJIOTHH: pPyOMIbHBIE MAIIHUHBI U IIPEIepHI,
npecc-(PUILTPHI U CYIIUIKH, OMOOPHUKETHI U IeJJIeThI, IIPOU3BO/ICT-
BO Omorasa W OWOaM3elNsi, B TOM YHC/Ie aBUAIlHOHHOTO-CHHTETHYE-
CKOTO, (DyPBI — II[EITOBO3bI, CKJIAIbI TOILIMBA AKTUBHOTO THIIA «iKH-
Boe nHo». CoberBenuo ITKC mox mapxoii Pyroflou BBenéu B 1979 1.
(huHCKOI upMOI «ATBCTPEM>».

ITpu paspaborre «IIporpamms: ITKC...» BamkHO yBa3aTh €€ ¢ Apy-
THMHU HAIPABJIEHUIMH PA3BUTUS U IIPOTPAMMaMH, CPEIN KOTOPBIX
0CO0BI MHTEPEC IMPECTABIAIOT IIPOrPAMMBI «3€JIEHON IIOBECTKH»
10 GMOTOIIUBY ¥ OMOSHEPTETHKE.

B Poccuu g1 607bITHHCTBA IPEAIPUITHIH JI€CO- U CEIbX03IHCT-
BEHHOM IepepaboTKy yTHIN3AIHUS BbIAEISIOUIUXCI OTX0I0B 9KOHO-
MHUYECKH IPOUTPBIIIHASA, OTPAHUYUBAET U OTATOIIAET UX AeATelb-
HOCTBH H3-3a CE30HHOT'0 IIOTPEOIeHNs Tera.

Beenenue «3e1€HbIX» TAPU(OB — HKOHOMUIECKOTO M IIOJTHUTHIE-
CKOTO MEXaHM3Ma — IT03BOJIUT PEIIUTh PO6IeMy yTHIN3AIUN OT-
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XOJIOB, HO He 3a CYET MPEANPUITHH — IepepaboTUNKOB, KOTOPhIE
ABIAOTCA UCTOYHHUKOM OTXO/IOB, & 32 CUET MPUBICYEHUI HHBECTH-
IUH B TEXHOJOTHU oOpaleHusa ¢ 6uoTomnnBamMu. B Haleii cTpa-
He — IT0Ka 9TO YCJIOBHO OecIiaTHOe TOILTUBO, a B cTpanax KC — ato
WCTOYHUEK JOXOMOB IS IENOYeK IPeNIpUATHH: IepepaboTInKoB,
nocrasuiukoB u TOC.

Beiwrary s TOC ocyiecTBiaser rocyJapcTso 1o «3eIEHBIM» Ta-
pudam 3a cHmKeHEe 00BEMOB BpeJHBIX BBIOPOCOB, TOC KoHTpOIH-
pyeT KauecTBO U 06bEM GMOTOILINBA U 3aKyTIAET €ro, a Jajiee KT0-TO
€ro rOTOBUT, 3aBO3UT, paspabaTbIiBaeT TEXHOJIOTUH U IIPOU3BOJUT
HeobxoauMoe 000pyIOBAHUE U T.I.

Mesr1 paspaboranu MeTo KOHTPOJIA AOIXH OMOTOIINBA B TOILIHUB-
HoM Oasnance TAC, ocHOBAHHBIN HA 3HAYUTEILHOM PA3IHIUH K03(-
durmenTor BynTe B 1bIMOBBIX Tazax ot cikuranusd, Hampumep KI1O
¥ PasIUYHbIX BUAOB yTIJIei, Masyra u rasa. MeToq — npubOpHBIH,
OCHOBaH Ha ra30BOM aHAaJK3e, IIPOCT U CYIIeCTBEHHO 00/IerdyaeT KoH-
TPOJb AOTU «3€JEHOM» 9HEPTUH U PacuETHI 3a Heé.

J s Pocenn ¢ e€ orpoMHBIMY 3a1acaM¥ APEBECUHEI U TIepepaboT-
KOl J1eca Ba:XHO BoBiedb B paboty TOC mo «3enéubiM» Tapudam Ha
ocuose ITKC B yrumusammio COq metirpansubix KJ[O u PII® —gac-
TH OTXOZ0B, KOTOPAs OCTAETCS IIOC/IE PEIUKINHTA (M3BICUCHUS U3
Mycopa, IPUTOAHBIX AJIA IIOBTOPHOTO WCIIOJIH30BAHUA COCTABJISIIO-
uwx). Ilpu srom yrunusanua Pl ®, paccmarpuBaemas Kax Bo306-
HOBJIIEMOE TOILIMBO, Haubojee Hy;KHA AJIS €BPOIEHCKOM, IIOTHO
3aceneHHoM yactu Poccun.

Ilepcnexmueer mexnonozuu TOII:

e ®HTHKC u IIKC c BHyTpHUTOMIOYHOM cemaparimed 4acTHI] 110
cxeme «TopHamo»;

e IIKC c cemaparueii 4acTuil B JBYX BCTPOEHHBIX IHKIOHAX
C IOKUTAIONMM BCTPEUHBIM AYTHEM 110 cxeme «TopHamo»;

o pasButue Texuonoruu IIKC «Compakt» ¢ mpumenenuem 6o-
Jiee KOMIIAKTHO BCTPOEHHBIX BHYTPHUTOIIOYHBIX ITUKIOHOB U UCIIOIb-
30BAHUEM HAKJIOHHOTO KpaHAa, B TOM YHCTIE I BHYTPHUIIUKIOBOMK
SHEPTOTEXHOJIOTUIECKOH ITepepaboTKH TOILIUB.

PaccmarprBaeMbie cxeMbl SABAAIOTCI OPUTHHATBHBIMH U MOTYT
CIIY3KUTH OCHOBOM JJIT PA3BUTHUA COOCTBEHHBIX HAIIPABICHHUH IIPH-
venenusa [IKC mis MomepHu3auy SHEPreTHYECKUX KOTJIOB.

H3zyuenue komaa Ne 9 Hoeouepracckoit 'PIC. Hanuune
rotria ¢ [IIKC coBpeMeHHOT0 yPOBHS OUYeHDb BAYKHO [IJIS YCKOPEHHOTO
Pa3BUTHA KOTEIHHON TOmOYHOHU TexHuKU B Poccuu. Hecmorpa Ha
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T0, uro B Anrraiickom I'TY ecrs kadenpa KuPC, omrymaeres ocrpas
HEXBATKA CIIEI[AAUCTOB-KOTEIbIIUKOB, IPUIEM MIPAKTUIECKHA BCE
MarKUCTPaHThI paboTaioT II0 CIIeNMAIBLHOCTH, a I. bapHayn mo cytu
saBisgercsa MeKKo#i KOTIOCTPOUTEeH.

Taxk, B Bapuayie ceituac ayist BoimyckHuKOB Kadeapbl KuPC mo-
vumo TOLI, BK3, BuK3 u gpyrux KoTenbHBIX 3aBOAOB, UMEIOTCS
KOHCTPYKTOPCKHE 0I0p0 ¥ HHKUHUPUHTOBBIE eHTphl: MaTep PAO,
TKS3, 3u0, «Imanbauc», BemsueproMari u fp., 4TO ITO3BOJUT IIPU
COOTBETCTBYIOIIEH ITOATOTOBKE cTyaeHToB 110 Teme ITKC uepes pac-
mpeeeHue BhIMYCKHUKOB JaTh UMITYJIbC HA Pa3BUTHE TEXHOIOTUH
ITKC uepes MHOTHE KOTIOCTPOUTEIbHBIE IpeanpusTus Poccum.

B cBsi3u ¢ 9THM BasKHO BBIIEIUTDH (PMHAHCUPOBAHNE M OPTaHU30-
Bath Ha KoTiie Ne 9 ¢ [TKC Hosouepracckoit 'POC mpoxoxaenue
MPAKTUKY [JIs1 CTY€HTOB, CTAYKUPOBOK /I IIperogaBaTeel u Be-
IOYLIHAX CIIEIIHAINCTOB (DUPM B IEJIAX YIIyOIEHHOTO U3YIeHU TeX-
unosjoruu I{TKC, eé ACY, cxem KOHTPOJIsS, 6IOKMPOBOK, BKIIOYAST BO-
IIPOCHI IIOJITOTOBKH TOILIMBA, ObpalieHus ¢ 307104 u ap. Heo6xomumo
IIOATOTOBUTH 00yYaoIue MaTepHabl C TEXHOJOTHUECKIUMH CXeMa-
MH, OOIIMMH BHAAMHU KOTEJIBHOH YCTAHOBKU U €€ 3JIEMEHTOB C IIac-
IIOPTAMH, XapPAKTEPUCTUKAMU U WHCTPYKI[UAMH I10 SKCILIyaTaIlluu
KOoTelbHO-BcromorareabHoro obopynosauus (KBO) u cobeTBerHO
KOTJIa, 4 TAKXKe IMPUMEPhI 3alHUCH HA MOHUTOPAX WX MOHUMAHUI.
Cnenyer obeceunTsb (prHAHCHpPOBaHHE PAGOTHI 00yUYaIOIIero IeH-
Tpa uiau aKyIbTeTa IO MOBBIIIEHUI0 KBATU(UKAIINY 15T paboTHH!-
KOB 3JIEKTPOHEpreTHIecKoi orpacau Poccumn.

Bwv1600bt. B Poccuu ipoctrie 1 9 heKTHBHBIE CXEMBI MOJEPHU-
saruu TOC u sHeprernyeckux KotioB ¢ nmpuMmenenrem PHTKC
peanmusoBaubl Ha psage TOLl: Yurunuckou, Maiickoi, JlapxaHckoi
u ¥Yaau-Baropckux TOIL Ne 2 u 3. Ectb u 6osee schperTrBHBIE CXe-
MBI, KOTOPBIE MOTYT CILY3KUTh OCHOBOH JIJIsT PA3BUTHS COOCTBEHHBIX
Hanpasiaenui u mpumernenusd L{KC pyis momepHusanuu suepreTude-
CKHX KOTJIOB.

Paspab6orky «IIporpammer IIKC...» BasKHO Ipe[CcTaBUTH B KOM-
IUIeKCce C IPYTUMHY HAIPABIEHUAMHU PA3BUTHS U IIPOTPAMMAMH «3€-
néuoi moBectku». Helirpanbubie otxoabl KI[O u COy — 970 He My-
COp, & UCTOYHUK J[OXOJOB ¥ BO3MOKHOCTb PA3BUTHS [JId I[EIIOYEK
TIPEeANPUATHN — OT CEeIbX03- U JeconepepadoTduros 10 TIC.

Crenyer mpemmo:xuTh cxemy BoimaaT TOC oT rocymapersa mo «3e-
JMEHBIM» TapudaM 3a CIET CHUIKEHHS 00hEMOB BPeIHBIX BHIOPOCOB
npu TPUOOPHOM KOHTPOJIE JOIH «3€JIEHON» SHEPIHHU B TOIUIMBHOM
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6anamce TAC co cTUMYIHPYIOIUMU PA3BUTHH PHIHKA OHOTOILIUB
CXeMaMH ero 3aKyIKH.

C moxmamom «OIeHKa MEePCIEKTHB IPUMEHEHUI TeXHOJI0-
T'HH HUPKYJIAPYIOIIEr0 KUILAIIEr0 CI0A AJIA MOIEPHA3 AN
M CTPOHUTEIHCTBA HOBBIX YTOJbHBIX OJIOKOB HA TEPPUTOPHA
Poccuiickoit Penepamun» soictynwi E. H. 3aropoaamnii, rexe-
panbubri guperTop AO «CCU Ummunupunr».

B 2008 r. g5 ogmoit us yrombubix ' PAC kommauueit AO «CCU
WH:AMHUPUHT» COBMECTHO C 3apy0esKHBIMH KOJLIETaMU OBbLIO BBI-
MIOJTHEHO IPEILIHBECTUIIMOHHOE TeXHUKO-9KOHOMUYECKOe 000CHO-
Bauame (TOO) crpourTenbcTBa HSHEPTOOJOKOB  MOIIHOCTHIO
2 x 330 MBt ¢ nmpumenenunem texuosoruu [IKC. Ha tor momenTt
JaHHAas TEXHOJOTHUS IIPECTABIAIA 3HAUYNUTEIbHBIA HHTEpec, HO
B CHILy pAfa 00beKTUBHBIX 00CTOATEILCTB e€ passutre B Poccuu He
TIOJIyYHJIO IIHPOKOro pacmpocrpaHenus. Cerofus ke B yCIOBHIX
MEHSIOIIENCS TOIIUBHOU 0a3bl, YKECTOUeHH DKOJOIHUYECKUX Tpe-
00BaHMH U BIUSHUA CAHKIMOHHBIX OTPAHUYEHWI HHTEPEC K JAHHOM
TEXHOJIOTUH BHOBb BO3PaCTAaET.

Bri6op rexnosoruun ITKC B TOO 06ycinoBieH pagoM e€ mpeumy-
mectB. B mepByio ouepenb, 9T0 BOZMOKHOCTH 3(D(DEKTUBHOTO CKUTA-
HUS [IAPOKOTO CIEKTPa HU3KOCOPTHBIX M BBICOKO30JIbHBIX YIJIEH,
YTO 0COGEHHO BaKHO JIJIS SHEPTETUKHU PETHOHOB, I1le HAIuJYre Kade-
CTBEHHBIX COPTOB TOILIWBA orpamndeno. Taxixke Texmosmorus [[KC
obecreynBaeT CHUIKEHIE BHIOPOCOB OKCHIOB CEphl U a30Ta 3a CUET
HU3KOTEMIIEPATYPHOTO CKUTAHNS U BBeIeHUs H3BECTHIKA B TOMKY,
YTO IT03BOJIIET OOOUTHCHL 0e3 MOPOrOCTOSAIIUX YCTAHOBOK CEpO-
¥ a30TOOYMCTKHU. J|OMOHUTENHLHBIM IIIIFOCOM SIBJISIETCS TEXHOJIOTH-
YyecKas ru0KOCTb U BO3MOKHOCTD JIOKAIM3AIUN 000PYA0BaHUsA [IPH
COTPYAHUYECTBE C MIPOU3BOIUTESIMH U3 [PY/KECTBEHHBIX CTPAH.

B pamrax TOO namrmumu cnerpanucraMu 6bLUIH PACCMOTPEHBI de-
THIPE BAPHUAHTA PEAU3AIMH IIPOEKTA: [BA BAPUAHTA — C UCIIOIH30-
BaHueM mbLIeyroabHbIx KoTiaoB (IIK) ¢ mapamerpavu cBeskero mapa
ceepxkpurndeckoro (CKI[) u cymepcsepxkputruyeckoro (CCKIIL)
nmasinenus u qa Bapuanta — ¢ kormamu L{KC. [na IIK npumens-
nucek napamerpsl CKII (250 6ap/565 °C) u CCKIL (270 6ap/583°C),
a st ITKC — 245 u 270 6ap, 9T0 COOTBETCTBYET BO3MOKHOCTSAM Ce-
puitabix KoTii0B Ha Oasze IIKC. lmsa obecrmeueHus KOPPEKTHOCTH
CpaBHEHHS BO BCeX BApHWAHTAX IpPeayCMaTPHBAIACH €UHAS KOM-
IUIEKTAIlAsI BCIIOMOTaTeIbHOTO 000PYI0BAHUA, AHAJOTUYHAA KOM-
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TIOHOBKA O6II[eCTAHIIMOHHBIX 00BEKTOB, & PA3IUINI KACAIKCH B OC-
HOBHOM KOTEJIHHOH YaCTH U TOILJIMBOIIOAAYH.

Ha ocHoBanuu maHHBIX 0 XapaKTEPHUCTUKAM ITAPOTeHEePaTOPOB
¢ IKC, a Tak:xe pe3yabTaTOB IIPOEKTHBHIX PaspaboTOK ObLIH IIPOBe-
J€HbI PACUETHI KATTUTAIBHBIX 3aTPAT U SKCILIyaTAI[MOHHbBIX ITOKa3a-
teseii. B nenax 2008 r. ynenbHbIE KaTUTATBHBIE 3aTPATHI HA CTPOU-
tenberBo 610ka ¢ IIKC cocraBmsanu 1366 eBpo Ha 1 kBT ycranos-
smenHoM MorTHocTH. O6IIIasi CTOMMOCTD CTPOUTEILCTBA IBYX OJIOKOB
o 330 MBr cocraBuna 901,56 miH eBpo.

Koueuno, He06X0aMMO OBLIO AKTYATU3UPOBATH JAHHYIO OIIEHKY.
C yuérom mepecuéra mo uHgercam uHQasuu Ha 2024 . (o gaH-
HBIM EBpocTara ¢ KOPPEKTHPOBKOW B KOHCEPBATUBHYIO CTOPOHY,
¢ y4ETOM TOTO, YTO yPOBEHb MHQIAIUNA B IPEIII0JIaraeMbiX CTpa-
HaX-MOCTABIIHAKAX 000pyIOBaHMUs MOT ObITH BbIle, 4eM B EBpo3o-
He), o0IIe MHBECTUIIUH MOKHO OIIeHUTh B 00béMe 1 397,418 mun
€BpO, a yIenbHble KAITUTATbHBIE 3aTPATHI, TAKUM 00pa3oM, CoCTaB-
10T oKoso 2 117 espo/kBr.

B pacuérax moxom0B 6bI1a IPUHATA [BYXKOMIIOHEHTHAS MOJIEJNb,
WCITONIb3yeMas Ha POCCUICKOM SHEPrOPBIHKE: K J0X0JaM OT IIPoia-
JKH BJIEKTPOYHEPrur n00aBisferTcs IIara 3a MOIIHOCTh B pasMepe
0K0JI0 27,72 MJIH €BPO B TOf. ITO MO3BOJIUIO0 OOBEKTHBHO OI[EHUTD
(bmHAHCOBYIO MOIEb IPOEKTA U IIPOBECTH AHAIIUS €T0 1y BCTBUTEIb-
HOCTH, KOTOPBIH IOATBEPANII CIIeLyIOLee:

e npu rapude 30 eBpo/(MBru) u CAPEX 2117 eBpo/kBT mpo-
€KT CTAHOBUTCS IPUOBLIBHBIM;

e NPV nocruraer +26,2 mau k8po, IRR — 9,24 %, cpok auckoH-
THpPOBaHHOU okynaemoctu — 20 JeT;

o cumxenne CAPEX unu He6oibioe mosbiiienne Tapuda mo-
MMOJTHUTEIBHO YIydIllaeT TOKa3aTe/ln IPOeKTa;

e HauboiIblllee BIUAHNE OKA3bIBAIOT TApU( U CTABKA AUCKOHTH-
poBaHusd;

e cTpykTypa 3arpar B 2025 r. peanucruuna: roxosbie OPEX
paBHbI IpuMepHO 42,6 MutH eBpo (Ha 660 MBT), uTo cymecTBeHHO
amwke 3arpar Ha TAC ¢ [IK, npu ucmonb30BaHnu HU3KOCOPTHBIX TO-
ILUTUB CIIeyeT OKUAATh MOIOJTHUTEIHHOTO CHIKEHUS SKCIIIyaTald-
OHHBIX PACXOMOB.

Taxum o6pasoM, B pesyirbTaTe MPOBEAEHHON aKTyalIu3allui pa-
Hee BBIIIOJHEHHBIX HCCIEJOBAHUM U aHajaui3a ¢ y4€TOM COBpeMeH-
HBIX MaHHBIX MOKHO 3aKIIOYNTHL, 9yTo TexHomorus L[KC meiicrBu-
TEJIbHO IIPECTaBISIeT WHTEPEC I YrOJIbHBIX PErHoHOB Poccww,

32 Bubnuoreuka snexkTpoTexHUKA

0COGEHHO TeX, T/e JOCTYH K MPUPOTHOMY rasy orpanudes. IIpoekrT,
OCHOBAHHBIN HA 9THUX PACUETAX, MOKET ObITh SKOHOMUYECKH KU3HE-
CITOCOGEH IIPY HANWYHMH PA3YMHBIX Tapu(dOB M PACIETHOTO YPOBHS
KaIIUTaIbHBIX 3aTpaT. [Ipu 5TOM IMpoeKT cTaHoBuUTCA elife 6oee HH-
BECTUIIMOHHO IIPUBJIEKATEIbHBIM B Clydae WHCTHUTYIIMOHATBbHOM
noamepsxKu, Hanpumep, depes mexanusmbl JIIM wium KOMMO/I.
Taxxe 1OTIOTHUTEIBHO CTOUT OTMETUTH BO3MOKHOCTD YIaCTUI Me-
JKIYHAPOIHBIX IIPOM3BOIUTENEH 000PYJOBAHUA, B YACTHOCTH HH-
JUHCKUX KOMIAHUHM IPU YCIOBUU COOTBETCTBYIOIIEN JOKATU3AIINNU
TIPOM3BOJICTBA.

Takum 00pasoMm, yuuThIBag BCe YKasaHHbIe 00CTOATEIbCTBA,
IpearaeTcsi paCCMOTPETh BKIIOYEHHE MOT00HBIX IIPOEKTOB B IIPO-
TpaMMBbI TOCYAAPCTBEHHOM MOMAMEP:KKN, HAIPABI€HHBIE HA IIOBBI-
IIeHre TOILUIUBHON TMOKOCTH W SKOJOTHYHOCTH POCCHHUCKOM DIIeK-
TPO9HEPTETUKH.

C uroroseim mornamom BeicTynui I'. II. KyToBoit — coBeTHuK
T'pynnsr kommauuii «Meuein», mpodeccop.

B xauecTBe OCHOBHBIX UTOTOB OOCYKIEHUS STOM BaKHEHIIIEH
MIPO6IEeMBbI /I PASBUTHS B HAIIIEHW CTPAHE yTOJIbHON SHEPTreTHKY Ha
nepcuekTuBy no 2042 r. nmpeamaraerca OTMETHTH CIeIyIOIIee.

1. B mameii crpane ycuemrao paborator 374 TOC obiieit ycra-
HOBJIEHHOH MoIiHOCcThI0 164 I'BT, a aTo cocrasiser 66 % obiieit yc-
ranoBaeHHo# MoriaocTH EJC, B ToM uncie 84 TAC ob1eit yecranos-
smennoi mougHocThI0 43 I'Br paborarmr ¢ Korioarperaramu mbLie-
YTOJIBHOTO CKUTAHUA TOILIHBA, a 65 m3 Hux — 310 TOIL] 0611eit
ycraHoBJIeHHOU MorraocThio 22,2 I'Br.

2. Cremnenb U3HOCA OCHOBHOTO SHEPTeTHIECKOTO 060pYIOBaAHUS
mocturaet 65 %, 4To npemonpenensier HeoOXOAMMOCTb UX PEKOHCT-
PYKIIMH ¥ MOJIEPHHU3AIINY, B IIEPBYIO OUePe/ib, C IEPEX0I0M Ha IIPUH-
[UIIMAIBHO HOBYIO JIJIST HAC TEXHOJIOTHIo c:xuranns rorinsa B LIKC.
JTa TeXHOJIOTHsA, KaK MOKa3bIBaeT 3apy0eKHBINH OIBIT, MO3BOJISIET
yeeruuuth KIIJ[ mcronb3oBaHusa TOIIMBA ¥ CHU3UTh B Pasbl BhI-
OpOChI OKCHIOB CEPBI U a30TA.

Pecypcuas ToruimBHasa 6asa 11 BHEIPEHUS B YTOJIbHYIO SHEpre-
tury texuosoruu [ITKC orpomua. B mareit crpane paborator 117 yr-
J1e060TaTUTENHHBIX (paOPHUK, B TOM uncie 50 — ¢ IPOU3BOIUTENHHO-
ctbio cBbImre 3,0 MuTH T/roj TIepepaboTku yriad. ['ogoBoit 06bEéM me-
pepabarbiBaeMoro TOILUINBA B HACTOSII[Ee BPEMs COCTABJISIET CBhIIIIE
200 mutH T yriIs1, 94TO 00pasyer CBhIlie 45 MITH T/TOJ IIPOMBIIIIIEHHBIX
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MIPOAYKTOB 000TAIEHHUA YIJIA, U OHU (DAKTUIECKH MAJIO UCIIOIH3YeT-
¢, a XpaHATCA B OTBAJIAX, KOTOPBIE SKOJIOTUIECKY 3arPA3HAIOT IIPHU-
POIHYIO cpefy. A eciau K YKa3aHHOM pecypcHOU 6ase Ay TEeXHOJO-
run [{KC npubaBuTh 0TX01bI J€PEBO0OPAGOTKN M IPOYNE OPTaHU-
YeCcKHe OTXOAbI MPOMBINIJIEHHBIX MPOU3BOJCTB M CEIbCKOTO
X03AHCTBA, TO aKTYaTIbHOCTD UX UCIIOIb30BAHUA JJI4 IIeJIel dHepre-
THKH CTAHOBUTCA 04eBUIHOHN. T'em 6osiee 3TOT BBIBOJ aKTYaTH3UPY -
eTcd B HACTOAIIlEe BPeMs, KOTa Ha 3aKOHOJATEIHFHOM YPOBHE CTa-
BHUTCS BOIIPOC 00 y:KecToueHuH (PMHAHCOBBIX CAHKITUU 33 9KOJIOTH-
JecKue yiepObl IPU IPOU3BOACTBEHHOM JeATEIHFHOCTH.

3. YcmeuiHbli MUPOBO#H ONBIT 3(P(EKTUBHOTO IPUMEHEHUS TEX-
HOJIOTHH CKUTAHUA SHEPTeTUIECKUX MAPOK YTJI€H, 0TX00B POy K-
TOB uX 000raIeHus, 0TX0A0B 00Pab0TKY APEBECHHBI U JPYIUX BU-
JTOB 6MOIOTHIECKON MACChI CBUIETEIHLCTBYET 00 OTPOMHBIX PECypcax
IJI TeIUIOBOM YHEPIeTHUKH B HAIlIEH CTPaHe C UCII0Ib30BAHUEM TeX-
HOJIOTHHU CIKMTaHusA TOmIuBHOM Maccel B ITKC.

4. Or1eHOYHBbIE ONITUMHU3AIMOHHBIE PACUETHI CTPYKTYPhI SHEpre-
THYECKUX MOIITHOCTEH Ha CTpaTerndecKyio nepcuektusy 2042 r. mo-
Kas3bIBAIOT, YTO JIOJIA YTOJbHOM 9HEPTETHKH B CTPYKTYPE MOIITHOCTEMH
U IPOU3BOACTBE 3JIEKTPOIHEPTHH U TeIUIa OCTAETCI Ha YPOBHE
40— 45 %, 1o 1pu 6€3yCIOBHOM YCITEIIIHOM PEIlIeHHN PSA1a TEXHOJIO-
TUYECKUX, SKOJOTHYECKUX W HDKOHOMHYECKUX 3a/1a4 IIPU PEKOHCT-
PYKIIHH JeHCTBYOIINX MOIITHOCTEH M HOBOM CTPOUTEIbCTRE.

5. OmbIT 9KCITyaTaI[iN eIHHCTBEHHOTO HHEProOI0Ka C TEXHOIIO-
ruert IIKC na HoBouepracckoit 'POC xommauun «Cymuromo-Poc-
Tep-Yuiiep» (BBoj B oKcIuryaranuio B 2016 r.) B CHILy U3BECTHBIX
TEXHOJIOTHIECKUX IIPUYIMH [TOKA He II03BOJISET BHIBECTH SHEPTOBIOK
Ha HOMHHAJIbHbIE ITapaMeTphl, HO 3a MPOIIe/Iee BpeMs IpescTa-
BIJI BO3MOXXHOCTb HAKOIIUTH OIIPEeIeIEHHBIN YPOBEHb KOMIIETEHITUH
B oToi Texuonoruu. C apy:xecrBeHubiMu HaMm ctpanavu KHP u Wu-
VU, T7e YKe DKCIUIyaTUPYeTCa HEeCKOIbKO THICAY KOTI0ArperaToB
¢ JKC, npencrasasercs meaecoobpasHbIM OPraHu30BaTh COTPYAHHU-
9eCTBO Ui MacIITAGHOTO BHEIPEHUS XOPOIIO 0TPA0OTAHHBIX TEX-
wosoruit IIKC B Hame#t crpaue.

6. Cunamu xoucoprimyma AO «BTH» cosmectno ¢ OAO
«dMAnpsuc», 3AO0 «YK Temnnosueprocepsuc», OAO «HucturyT
Termrosnexrponpoert» u HUY «MOW» mo moroBopy ¢ ¢oHmOM
«JHeprusa 6e3 rpaHuIl» BHINONIHEHA pabora mo teme «Paspaborka
YTOJAbHBIX 9HEPro6g0xoB TOI] HOBOro MOKOJIEHHS MOIHOCTHIO
100 — 120 MBT ¢ noBbIIIIEHHBIMH TEXHUKO-d9KOHOMHYECKHUMU Tapa-
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MeTpaMu [ MePCIeKTHBHOTO 3aMelleHus JAeHCTBYIIero o6opy-
IOBAHUA UIH HOBOTO CTPOUTENIHCTBA>.

Ha ocuose Bormmonmennsix AO «BTH» BapmanTHBIX pacdéroB
SKOHOMHUYECKHX ITI0KA3aTesiel MpoeKTOB IT0Ka3aHo, 4To paspaborau-
Hble BapuaHThI yroabHoU TAIl HOBOro mokoseHus UMET CyIecT-
BEHHO JIy4Illie TOoKa3aTeau d3(PMPEKTUBHOCTH U SKOJOTHIECKHE TI0-
KasaTesu II0 CPABHEHUIO C CYIIECTBYIOIIUMU ITHLIEYTOIbHBIMU yCTAa-
HoBkamu B Poccuu. Baskubim aBisgercsa cymecrBeHHbId poct KITJT
BBIPAOOTKH SJIEKTPOIHEPTHHM B KOHAEHCAIMOHHOM peKHMe: Ha
4,5 % BbIllle OTHOCUTEIHLHO pacuéTHoro u Ha 5 — 12 % (abc.) BbIIe
darxruyeckoro. [Ipu 3T0M KOHIIEHTpAINY 3arPA3HAOIUX BEIECTB
HmKe oT 3 — 10 pas.

PesynbraTbl BBIMOJHEHHBIX BBHINIEHA3BAHHBIMH HHCTUTYTaAMU
KOJIMYECTBEHHBIX HCCIEIOBAHUM IIOKA3bIBAIOT, YTO TBOPYECKOE
¥ KOMMepYecKoe UCII0Ib30BaHUI OMBITA 3apy0OeKHbIX CTPaH O3B0~
JIUT HAM B IPENENIbHO CKAThIE CPOKH OCBOUTH HOBBIE TEXHOJIOTHH
cxuranus yraei B IIKC ¢ noxanusarueil mponsBoaCcTBa OCHOBHOTO
0060pyIOBaHUA HA OTEYECTBEHHBIX 3aBOJIAX.

7. YuaursiBas, yro orpaciu TOK, BKiouas u ajaeKrposHepreTu-
Ky, SABIAIOTCI OTPACISIMHU — MOTPEOUTENIMH HOBBIX TEXHOJOTHH
u rexunku, HUOKP mo KoTopbIM OCyIIEeCTBIAETCS B KOMITAHUIX
SHEPTOMAaITMHOCTPOUTEIBHOTO KOMILIEKCa, MPeaCTaBageTcs Heob-
XOAMUMBIM HAWTH TAKyl0 OPraHW3alMOHHO-IIPABOBYI (opMmy co-
TpyaaudecTBa coorBercTByoiux HWUW u ombITHO-KOHCTPYKTOP-
cxkux opranusanuii Munsuepro Poccuu u Murnpomropra Poccun,
KOTOpas I03BoJuIa Obl OTEYECTBEHHOH ITPOMBIIIIIEHHOCTH CKOH-
LIEHTPUPOBATH YCUJIHS U B CIKATHIE CPOKH pa3paboTars TUIIOpasMep-
HBIH pax rormoarperatoB ¢ Ttexuosoruii [IKC mna ux cepuitHoro
IIPOM3BOJICTBA U TEXHOJOTHYECKOT0 U TEXHUYIECKOTO IIePEeBOOPYIKe-
HUSA 0TEYECTBEHHOH YTOJbHOM SHEPTeTHKH.

8. Iloaromy mpepnmnaraerca npocuth IIpaBurensctBo PO mopy-
guth Munsuepro Poccuu, Munnpomropry Poccun ¢ yuacruem AO
«CO E3C» u KoHcOpIIMyMa HAYYHBIX U MPOEKTHBIX OPTaHU3AIUN
(AO «BTH» comectro ¢ OAO «dMAmnbsuc», 3A0 «YK Termosuep-
rocepBuc», OAO «HMucruryr Termmosnexkrponpoerr», HUY MaU,
Anratickuit I'TY um. U. U. Ilonsyunosa, «MurepPAO-Unknnn-
punr» U «CCU-UmxuHupHUHT»), a TaKKe ¢ yIacTheM APYTHUX 3anH-
TePEeCOBAHHBIX OPTAHU3AIUH Pa3padoTaTh IPOEKT OTPACIEBOM IPO-
rpaMMbl PEKOHCTPYKIIMHA U MOJAEPHU3AIUN YTOJbHOM SHEPTeTHKH
B Hame# crpase g0 2042 r. c npuMeHeHNeM TeXHOJIOTHY CKUTAHU
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yris B [IKC c Beigenennem mepBoi ouepean pekoHCTpykiuu TAL]
o6mest momtHOCTHIO 10 5 I'Bt mo 2030 r.

9. YkaszaHHYyIO IPOrpamMMmy PeKOHCTPYKIIHH yroabHbx TAC pas-
paboTaTh Kak COCTaBHYIO YacTh HanroHaIbHOTO IPOEKTA PA3BUTHA
aneKTposHepreTury 10 2042 r., 0 KOTOPOH CKa3ay MUHHUCTP dHepre-
tukn C. E. {usunes 2 anpens 2025 r. Ha sKOHOMUYECKOM (hopyme
B r. Kazauu.

10. Perkomenmosars Hayumo-rexumueckomy cosetry HIT «HTC
E9C», ceknuu «JHepreTHYecKue CUCTEMbI i 00 bEKThI SHEPTETUKN»
Oo6wbequuénnoro Hayuamoro coBera PAH «JHepreruueckue cucTeMbl
U KOMILTIEeKChI» obparurses B IIpaBurenscrso Poccutickoit Penepa-
VK C IPEAJIOKEHHEM CO3/IaTh FOCYAapCTBEHHYI0 MEKOTPACIEBYIO
MporpamMMy MOJIEPHU3AIUM U PA3BUTHUA YTOJIHHON SHEPTeTHKH
C y4€TOM MOIEPHHU3AIUHU OTEUYECTBEHHOTO SHEPro000pYAOBAHUM,
BKJII0YAs BHEPEHNE HOBBIX KOHCTPYKIIMH KOTJIOATPETATOB C TEXHO-
moruert 1{TKC, mpemycmarpusaroreii dpunancupoaunune rax HU-
OKP, Ttak u DuJI0THBIX IPOEKTOB 3a cYéT cpencTB PoHIa pasBUTHS
MIPOMBIIIIEHHOCTH ¢ TIpUBJIeYeHreM (DUHAHCOBBIX CPEJICTB 3anHTe-
PECOBAHHBIX 3JIEKTPOIHEPTETUIECKUX KOMITAHUM.

11. s ycremnHo peaan3alini IOCTaBACHHOH I1eJIeBOM 3aaun
B OIIpeJieIEHHBIE CPOKHU pekoMeHaoBaTh Munsnepro Poccuu, MuH-
npomropry Poccun, Munobpuayku Pocenu ¢ yuactuem sHeprerude-
CKMX KOMIIAHWH U IIPOU3BOAUTEIEH SHEPrOMAIINHOCTPOUTEIHHOTO
060pyIOBAHMS:

a) obpasoBarh MeKoTpacieBol HAYYHO-IIPOU3BOACTBEHHBIH
rkoucoprimym (MHIIK) Bo riraBe ¢ mmepcoHAIbHO HA3HAYEHHBIM MU-
HHUCTPOM DHEPTETHKH TeHepaJIbHbIM HAYYHBIM PYKOBOAUTEIEM Ife-
JIEBOM IIPOTrPaMMBbI B COOTBETCTBHUH ¢ mopydenunem [Ipesunenra Poc-
cuiickoit Penepariuu mo uroram 3aceganus Cosera mo HayKe u oOpa-
30Bauwuio 8 pepansa 2023 r.;

0) ToJIo:KeHUe O reHepaIbHOM HAYYHOM PYKOBOIUTEIIE ITPOTPaM-
mbl Munsuepro Poccuu paspaborarh ¥ yTBEPAUTH IO COTJIACOBA-
auo ¢ PAH u Muno6puayku Poccun B cpok 1o 1 utomsa 2025 r.;

B) B KayecTBe IMUJIOTHBIX IIPOEKTOB peroucTpykinu TOC ¢ mpu-
MeHeHneM TexHosorui cxxuranus yris B [IKC u orpaboTku yrasau-
HOM TeXHOJIOTHUH [Jis pasHbix TumopasmepoB TAC pexomenmyercs
paccemotpets FOxu0-Kys6acckyio 'POC (TOL]) u I'ycurooszepckyio
I'pacC.
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B o6cy:xaeHnn T0KIAT0B ¥ MIPEHUIX BHICTYIIHIH:

B. M. bBareanu — uwien-xkopp. PAH, npexncenarens O6benunen-
uoro Hayunoro copera PAH «JHepreruyeckue CHCTEMBI M KOMILIEK-
cei»; E. O. AmamoB — uHayunsii pyrosogurens AO <HUKUIT um.
H. A. lonnexansa», moxrop TexH. HayK, mpodeccop; O. A. Tepein-
KO — JOKTOP TexH. HAayK, mpodeccop; E. M. Ily3bipéB — 3amecru-
rens auperkTopa Kommanum «IIpodmeproMam-IIpoekr», moxTop
TexH. HAYK, mpodeccop; I'. A. Pa6oB — 3aBeyroniuii 1aboparopu-
eit AO «BTU», noxrop rexu. nayk; C. JI. UepHoB — norear HUY
«MOW», kaup. TexH. Hayk; A. P. KBpUBHIIBHUIN — reHepaIbHbIN
koHCTpYKTOP AQO «IlomobCKmii MAIIMHOCTPOUTEILHBIA 3aBOI»,
kKaHm. TexH. Hayk, A. M. Kanagés — renepanpubiii gupexrop OO0
«HBH» .

CoBMecTHOE 3aceJaHHe OTMEYAET CIAEAYIOIIEE:

1. Yroab ocTaéres BaKHEHIIIUM HCTOYHUKOM, 00€CIIeIHBATOIIM
SHEPreTHYecKyIo 6es3omacHocTh Poccuy ¥ HamEKHYIO IIOCTABKY
SJIEKTPOIHEPTHUH U Teruia. B Haleii crpane npunaTa ['enepanbHasn
cxeMma pasMernieHus 00beKTOB 3IeKTposHepreTuru 10 2042 r. (yTB.
nocranosienuem I[Ipasurenscrea PP or 30.12.2024 No 4153-p),
B COOTBETCTBHUH C KOTOPOM OCHOBOI sHepreTuku Poccuu B Oyayiem
ocranyrcsa TOC, B Tom yucie yronbubie. IIpexcrour macimrabuas
pabora 1Mo BBOAYy B Te€HEPHUPYIOIIEro 00OPYyIOBAaHUA B 06BEMeE
88,477 muH kBT.

BoimonHeHno0 MOCTABIEHHBIX IIEpPe]] OTEUYEeCTBEHHOM 3JIEKTPO-
SHEPreTHUKON MacIITa0HbBIX 3a/1a4 IT0 BBOY HOBBIX MOIIIHOCTEH U MO-
NEPHU3ALMHY CYIIECTBYIOIINX MOKET CyIIeCTBEHHO [T0MOYb BHE/pe-
Hue TexHosoruu cxuranusa yras va TIC ¢ IIKC.

2. AO «BTHU» Bermonuun xommierc pabor mo TOO BHexpenus
rexuosoruu [IKC mpw TeXHHYECKOM IIepPeBOOPY:KEHUU 3JIEKTPO-
CTaHITHM, CKUTAIOIINX YTrOJbHOE TOILIMBO. PaboThl MOKa3aau KO-
HOMHUYeCKyIo 3ddekTuBHOCTh BHeApenua Texuoaoruu [IKC.

Paspa6oranunie AO «BTH» npoekrs! yronbuoi TOIl HoBoro mo-
KOJIEHUA MMEIOT CYIIEeCTBEHHO JydIliine rmokasarenu 3QpQpeKTUBHO-
CTH ¥ SKOJIOTHYECKHE II0KA3aTe U 10 CPABHEHUIO C CYIIeCTBYIOIIH-
Mu mogo0HbIME ycTaHoBKaMu B Poccun. Ux ocyiecTeieHue moBbI-
CUT YKOHOMHYHOCTH M HAAEIKHOCTh CHAOKEHWS IMOTpeduTenei
SJIEKTPOIHEPTHUEH U TeILIOM, CO3IaCT OCHOBY [IJIsi 3aMEHbI U3HOIIIeH-
HOTO ¥ MOPAJBHO YCTApPEBIIET0 OOOPYZOBAHHUA OTEUYECTBEHHBIX
yroabHbIX TOL] mpu CHUKEHWH HATPY3KH HA OKPYIKAIOIIYIO CPey.
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3. B Poccun mMeercst 3SHaYUTENBHBIN HSHEPTeTHIECKUAN IIOTEHITH-
aJI HeMCIIONIb3yeMbIX 0TX00B pou3BocTB. OTX0qbI yrireoborare-
Hud (IUIAMBI, IPOMBINIJIEHHbIE IPOAYKTHI O0OTAIEHUS yIJeH),
a TaKKe OTXOJbI IePeBO0OPAGOTKY U CeIbCKOTO X03IUCTBA 3aHIMA-
0T 3HAYUTENbHbIE [IOJIe3HbIE IUIOIAAN, HAHOCIAT BpPE] OKPY:KAaI0-
el cpene. Mx cixuranue B TPAJUIUOHHBIX KOTJIAX 3aTPYJHEHO IO
NPUYWHE BBICOKOH 30JBHOCTH, IOBBIIIEHHOTO COMEPIKAHUS CEepbI
¥ B pAle CIyd4aeB HU3KOTO BBIXOJA JIETyYuX (0TXOABI 060TaIeHIs
aHTpanuTa u Tomux yrieu). Kpome roro, mmeercs 6osbioe Konnde-
CTBO OTXOJIOB JIECHOTO KOMILIEKCA U CEIbCKOTO XO3SUCTBA, IIPE]-
CTaBJISAIONUX cO00M TOIIUBA C HU3KOU TEILIOTOM CrOpaHUs, BBICO-
KOH BIIQJKHOCTBIO U CI0KHBIM cocTaBoM 301b1. AO «BTH » rakike BbI-
ITOJIHUJIO KOMILJIEKC PaboT 10 MCIIOIb30BAHUI0 GHOMACCHI U OTXOI0B
npousBojcTB. CiKUranue TaAKUX TOIUIMB COBMECTHO C YIIEM I03BO-
JISIeT CHU3UTh BHIOPOCHI IIAPHUKOBBIX ra30B.

C yuéroM 9TOr0 TEXHOIOTHs C:KUraHuA TBepabix Tomnus B [TKC
CTAHOBUTCA BCE Ooiiee MPUBJIEKATEIHHOM 6Iarogaps BO3MOKHOCTH
CKHUTaHUuAg I.HHpOKOfI raMMBbI TOIIJINB, BKJIIO4Yasa pa3jiudHble OTXOIbI
C HUBKHMU BBIOpOCAMHU 3aTPA3HUTENEH 6e3 YCTAHOBOK a30TO- U CEPO-
OYHUCTKH.

Heo6x0muMOCTh MOBBINIEHUSI SKOHOMHYHOCTH IEHCTBYIOIIETO
obopynoBanusa TOAIl u y:xecroueHwe HOpPM Ha BpemHbIE BHIOPOCHI
TpebyIoT cKopeiimero BHeapeHus npennoxkeHubix AO «BTH» rex-
HUYECKUX pelleHn.

4. Komnanueit AO «CCU MHAMHUPHUHT» COBMECTHO C 3apy6esx-
HBIMHU KOJIJIETaMU BBIMIOJIHEHO IpeabiHBecTuninontoe TOO crpou-
TEJIbCTBA YTOJIbHBIX 9HEPT06I0K0B MOIITHOCTEIO 2 x 330 MBT ¢ mpu-
venenneM texnosioruu I[{TKC. Pacemorpensr ueThipe BapuanTa pea-
Au3anMy MpPOeKTa: [Ba BapuaHTa — C wucnoib3oBanuem 11K
C mapaMeTpaMy CBEKEro Iapa CBEPXKPUTHYECKOTO W CyIIepCBepX-
KPUTHYECKOTO JaBjeHus U aBa Bapuanta — ¢ koraamu L[[KC. Pac-
CMaTPHUBAIACh eUHAT KOMILUIEKTAI[M BCIIOMOraTeILHOTO 000pyI0-
BaHWsA, AHAJIOTMYHAS KOMIIOHOBKA OOIIECTAHI[MOHHBIX OOBEKTOB.
B pamrax T9OO mokasano, uro rexuonorusa [IKC npexcrasiser un-
Tepec s yroiabHbIX peruonoB Poccuu. Ilpoexr cranoBures emé 60-
jlee WHBECTHI[MOHHO IIPUBJIEKATEIbHBIM B CIy4ae IOJAEPKKH CO
CTOPOHBI TOCYAAPCTBA.
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CoBMecTHOe 3aceaHue PENINIO:

1. Toxnep:xars BormonueHHbId AO «BTH» koMmmmekce pabor 110
TEXHUKO-9KOHOMHUYIECKOMY O0OCHOBAHUIO BHEAPEHUA TEXHOJIOTUH
IIKC npu TexHWYECKOM IEPEBOOPYKEHUM SIeKTPOCTAHIINHI, CHKU-
ralIux yrojabHoe TomwinBo. Heo6X0quMoCTh HOBBIINIEHU YKOHO-
MHYHOCTH [eicTByiomero obopymoBanus TOIl u y:xkecrouenue
HOPM Ha BpeJHbIE BIOPOCHI TPEOYIOT CKOPEHIIIero BHEAPEHUS IIPe/I-
noxxeHHbIXx AO «BTH» TexHU4IECKHUX pelIeHu .

2. Pexomenmosats AO «BTH» mpoBecTu HayuHO-mCCIIEmOBa-
TeJIbCKHE U OIBITHO-KOHCTPYKTOpcKue paborsl (HUOKP) mmo cosep-
MIEHCTBOBAHUIO CHCTEM YJIABINBAHUA U BO3BpATA YACTHI], & TAKKE
CKMTaHUA PA3JIUIHBIX OTXOI0B U ONTUMHU3AINY PEIKUMHBIX XapakK-
TEPUCTUK HA MUJIOTHOU yCTaHOBKe TaraHporckoro KOTeIbHOTO 3a-
BOZIA.

3. Perxomengosars Munsuepro Poccuu paspaboraTh IPOEKT OT-
pacIeBoi mporpaMMbl PEKOHCTPYKIIMH U MOJIePHUBAIUN [eHCTBYIO-
L[UX U CTPOUTENHCTBA HOBBIX yroabHbIX TOC 1o 2042 r. ¢c mpumene-
uueM TexHonoruu cikuranus yriag B LIKC ¢ BeimenenueM mepBoit
ouepenu pexoHcTpykmuu TOIl obmeir momuocTsio 4 — 5 I'Br mo
2030 r.

YKa3aHHYI OTPACIEBYI0 MPOrpaMMy pas3paboraTh KaK COCTaB-
nsIoIyo Yactb HanmoHanbHOTO MpoeKTa PasBUTHUA SIEKTPOIHED-
retuku 10 2042 1., 0 yem munucTp suepreruku Poccuu C. E. [Tusu-
neB ckasan 2 ampeins 2025 1. Ha sxoHOMHUYecKoM opyme B r. Kaza-
HU.

PazpaboTky yrasaHHOI 0TpacieBOH IPOTrPaMMBbI BBITIOJIHUTE CO-
BMmectHo ¢ Munnpomroprom Poccuu mpu yuactuu AO «CO E3C»
¥ KOHCOPITMyMa HAyJHBIX U MPOoeKTHHIX opranusanui (AO «BTH»,
OAO TK3 «Kpacwusbrii korenbimuk», 3AO «YK Temmosueprocep-
uc», OAO «Mucruryt Temnosnexrponpoexr», HUY «M3aH», 000
«Hurep PAO-Umxunupunr», AO «CCU-Umxunupunr»), a Taxxe
C yJacTHeM [pPYyTHX 3aMHTEPECOBAHHBIX OPTaHU3AIIHH.

4. B memax xoopauHAaIuu paboT B paMKax KOHCOPIIHMYyMa BhIIIIe-
ykasaHubix opranuzanuii — HUWW u ombITHO-KOHCTPYKTOPCKHUX
0r0po — paspaboraTh «IOPOKHYI KAPTy» OCBOGHHUS TEXHOJIOTHM
IIKC B snexTposHepreTuxe.

B kauectBe mumoTHBIX TPOEKTOB peroHcTpykiuu TAC ¢ mpume-
HenneM TexHojoruil cxxuranus yriad B [IKC u orpaborku ykasan-
HOM TEXHOJIOTHH JJIS PA3HBIX THIIOPA3MEPOB KOTI0ATrPeraToB peKo-
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mengyerca pacemorpersb FO:xuo-Kysbacckyo I'PAC (TOL]) u I'ycu-
Hoozepckyo 'PAC.

5. Ilpemmnosxure Muunpomropry Poccumbr ¢ yuactuem AHO
«ATEHTCTBO II0 TEXHOJIOTHYECKOMY PasBUTHIO» u PoHIA pasBUTUS
MIPOMBIILIEHHOCTH OKa3aTh OCYAapCTBEHHYIO IOAJEPIKKY BBIIOJ-
Heuus B 2025 — 2026 rr. HUOKP mno paspaborke xotiaos ¢ IITKC
6osbIoN MorHOoCTH Ha ocHOBe ommbita AO «BTH» ¢ mpusieuenuem
BeIYIINX 0TE€YEeCTBEHHBIX 3aBOJOB-U3TOTOBUTEIEH KOTEIBHOTO 000-
PyIOBaHWSI W WHOCTPAHHBIX 3aBOMOB, BIAMEIOIINX TEXHOJIOTHSIMU
IKC us Kuras u Uuauu ¢ nocnenyomum npruobpeTeHueM HHKUH-
PHHTa, TEXHOJIOTUH IPOEKTUPOBAHUA (CO BCeMU HEOOXOTUMBIMH Ma-
TeMaTHYEeCKUMH MOJEISIMH ¥ HOPMATHBHO-TEXHUYECKOU 06a30ii)
¥ 3aKI0YeHNeM JUIeH3UOHHBIX cornamenuii. Ha ocHoBe 3aKoH-
YEeHHBIX KOHCTPYKTOPCKUX paboT opranusoBaTh B 2027 — 2029 rr.
mPoM3BOACTBO 0bopymoBanusa ombiTHOro Koria IIKC mms smepro-
6soxa 200 — 330 MBr Ha noBbINIIeHHBIX TapaMeTpax napa (c Temie-
paTypoi nmeperpesa napa Ha rypouse e metee 570 °C u ¢ naBnenu-
eM JIg IPAMOTOYHOTrOo Kotia He Himnke 25,5 MIla) Ha 3aunTepeco-
BaHHBIX POCCUHCKNX KOTEJIHHBIX 3aBO/IaX.

B rocymapcrBeHHYI0 MOANEPIKKY Ha CTPOUTEILCTBO IIEPBOrO
onbITHOTO dHEpro6ioka ¢ koriom LIKC mpemycMoTpers moImomHm-
TeslbHOEe (PUHAHCHPOBAHUE HA OIIBITHYIO SKCILIyaTAINIO X OCBOEHUE
IaHHOIO 0JI0Ka.

6. PerxomenmoBats Munsuepro Poccun, MuHsKOHOMpPa3BUTHA
Poccun, Munnpomropry Poccum, sHepreTHueckuM KOMIAHHUAM,
MIPOM3BOAUTENAM TE€HEPUPYIOIIEro 000PyAOBaHUA U IPYTUM 3aWH-
TEPEeCOBAaHHBIM OPTaHMU3AIUAM YIUTHIBATH HPH (POPMUPOBAHUH
¥ aKTyaJn3anui HAIMOHAIBHBIX IIPOTPAMM, PEaIu3yeMbIX B DJICK-
TPO3HEPTreTHKe, Pe3yabTaThbl HAYYHO-UCCIeOBATEIbCKIUX U OIBIT-
HO-KOHCTPYKTOpPCKux pabor mo paspaborke AO «BTH» TexHomornn
OKC.

7. PeromennoBars Munobpuayku P® pacumpurs uMeromuecs
KypChblI Kadep TeIIOBBIX DJIEKTPOCTAHIINH JOIIOJHUTEIHHBIMH Pas3-
nenamu mo IIKC u npenycMoTpers KypcoBble U JUILIOMHbBIE IIPOEK-
61 TAC ¢ rexunonorueit IITKC. Boimyctuth yue6HO-MEeTOTHIECKYIO
auteparypy mno usydeunnio rexuoaoruu [[KC.
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MopgepHu3auma yronbHOU 3HepreTUKU
Poccum

10 urona 2025 r. cocTosimock coBMecTHOe 3acenanue Hayamo-rex-
unueckoi kommeruu HII «<HTC EQC» u cexium «JHEpreTudeckne
cucTeMbl ¥ 00BEKTHI 9HepreTurku» O6benuuénnoro Hayunoro cose-
ta PAH «9JHepreTtudeckme cucTeMbl W KOMILIEKCHI». IIpoToxon
Ne 3/25 sacemanusd yreepxaén npesumearom HII «<HTC EQC», mok-
TOpOM TexH. HayK, mpodeccopom H. JI. Poranessim.

Co BerymurenbubiM ctoBoM BeicTynua H. JI. Poranes, mpencena-
tens Hayuno-rexumnueckoro cosera HIT «HTC EQC», mpezncenarens
CeKITUM «JHEePreTHYeCKre CUCTeMbI M 06beKThl sHepreTukn» O6b-
enqunénnoro Hayunoro coBera PAH «JHepreruueckue crcTeMbI
¥ KOMILIEKCHI», pekrop HUY MOMU, nokTop TexH. HAYK, mpodeccop.
On ormeTwni, uTo Ha 3acemanuu 24 anpeins 2025 r. paccMoTpeHa Tex-
HOJIOTHS CIKUTAHUA YIUIA B MUPKyaupyomeM kumsiieM cioe (ITKC)
IIPU CTPOUTENLCTBE HOBBIX yroibHbIX TAC, mpexcrasimenuas AQ
BTH. Ilo uroram 3acemanus pexomengoBano MumsHepro Poccuu
paspaboraTh IPOEKT 0TPACIEBOM IPOrPaMMbI PEKOHCTPYKITUN B MO-
MEePHUBAINN EeUCTBYIOIUX U CTPOUTEIHCTBA HOBBIX YTOJIBHBIX
TAC go 2042 r. c npumenenuem Texuoxoruu cixuranns yrisa B LIKC.
YKa3aHHY0 0TPACIeBYIO IIPOTPaMMy CIeIyeT pa3paborarsh Kak Co-
CTaBJIAIONIYI0 YaCTh HAI[MOHAIBHOTO IIPOEKTa PA3BUTHA DJIEKTPO-
sHepreTuku m0 2042 1., 0 YeM MHHHUCTD SHepreTWku Poccuu
C. E. l{uBunes ckaszan 2 anpeins 2025 r. Ha sKOHOMHYECKOM opyMe
B r. Kazanmu.

Ha sacemanuu npemio:xeHo pacCMOTPETh OCHOBHBIE TTOIOMKEHUS
Koumenuuu mirana MomepHH3ANWU YIOJIBHOH SHEPTeTHKH, IMpe.-
CTABJIIEHHOHM pabodyell TPYNIIOH 9HKCIOEPTOB IO PYKOBOJCTBOM
A. . Kamauésa, a Takske JOKIAbI, IPEII0KEHUA KOTOPHIX IIOMOTYT
MOBBICUTDH 3(P(EKTUBHOCTh IMPOTPAMMBI MOAEPHU3AIUNA YTOJbHON
reHepaIuH.

C mormamom «KoHIENIusA DPOrpaMMbl MOJXE€PHH3AAN
yroJabHOH reHepamumn» soeictynua A. M. Kamadés, renepann-
wo1i gupextop OO0 «IIpodiement-Bexrop».

B macrosuiee sBpemsa B P® peiicryer 121 yroasaas TOC. 1o yc-
TaHoBiaeHHOU MoIiHocTH (38,4 I'BT) monst yronbHOU reHepanuu
(¥T') B crpane cocraBmger 15,1 % Bcex DIEKTPOCTAHIUH U OKOJIO
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25 % B ToruBHO-sHepreTrdeckoM Oanauce (TAOB) TOC. ITo uroram
2023 r. mona YT' B ob6ireit BEIpabOTKE 3JI€KTPOIHEPTUH COCTABUIA
14,3 % u orono 22 % B TAB TAC. [loaa UCTOYHUKOB Telsa Ha
yroabaoM ToriuBe B 2023 r. B TertoBoM obecrieuenuu P® cocrasu-
na 29 %.

TennoBble 9JIEKTPOCTAKHIIMUY HA YIJIe B OCHOBHOM PAaCIIOJIOKe-
HbI B Y panbekoM (1055 B TOB TOC perunona — oxomo 15 %), Cubup-
cxoM (mosst B TOB TOC permona — okoso 82 %) u JlanbHeBoCTOU-
HoM (107151 B TOB TAC pernona — oxoio 64 %) penepanrbHbIX OKPY-
rax.

®u3nuecKuil H3HOC OCHOBHBIX IIPOM3BOJACTBEHHBIX (POHIOB
yronbHbIX TOC B yKasaHHBIX peruoHax mpessimaer 65 %, a TexHo-
JIOTHA TIBUIEYTOABHOTO CXKUTAHUA, IPUMeHAeMasa Ha HUX, II0 CBOUM
9KOHOMHYECKUM U 9KOJIOTHUYECKUM IIOKA3aTelaIM CylIeCTBEHHO yc-
TyIlaeT HepPefoBBIM 3apy0eKHBIM TEXHOJOTHAM C/KUTAHUA yTJIeH
NI SHEPTETHIECKUX IeIeH.

IIpu texyiem ypoBHe A00bNU pasBefaHHBIMHU 3alacaMHu YIS
crpana obecriedera Ha 350 mer. B To ke Bpems o0néma pasBenaH-
HBIX B P® 3amacoB nipupoHOro rasa no orenke xsatut Ha 100 mer.
HcnonbsoBanue raza B KaYeCTBe SHEPTETUIECKOT0 TOIINBA BHYTPU
crpanbl MeHee 3 eKTUBHO B CPABHEHHUH C €r0 HKCIIOPTOM |, TeM 60-
Jee, ¢ mepepaboTKOM rasza B IPOAYKIHIO Ta30XUMUH.

Kpusuc B yronbpaoi npoMsinnrerrocta PO 2024 — 2025 rr. noka-
3aJ1, YTO BHYTPEHHee IT0TpebIeH e YIJIsd, CBI3aHHOEe C TeM, YTO [0
yronbHo# rereparuu B TOB P® e npessrmaer 15,1 %, negocra-
TOYHO JJI KOMIIEHCAIIMU BHEIITHETOPTOBOM BOJATHIHHOCTH OOHE-
MOB ¥ DKCIIOPTHBIX I[eH Ha yroib. Heo6xXoammo opreHTHpOoBaThCS HA
moito yronbHOUM renepanuu B TOB P® oxomno 20 %, a aro 70 I'Br,
BMmecto 50 I'Bt ot 350 I'Bt Bceii ycTamHOBIEHHOM MOIITHOCTH DJIEK-
TPOCTAHIUI COTIACHO JHEpreTHIecKoi crparerun Poccuiickoit ®e-
neparuu Ha mepuox xo 2050 r.

Pa6oueit rpynmoit paspaborana Koxuemniusa mporpamMmbr Mozep-
HHUBAIMHU YroJabHoM reHeparuu PP, B ocHOBe KOTOPO# sexaT cie-
IYIOIIHE TTOIOKEHUI:

e ycunenwue poru Muustaepro Poccun myTéM co3ganusa mpu HEM
JermapTraMeHnTa yrojbHoi reHeparnu PP ¢ pabouum odrcom mo sKo-
JIOTU3AIUH yTOIHHOH reHepainu PP, a Takixe ¢ opranusaiuei mpu
Mumnsuepro Poccuu donpa passurusa sHepreruku PP. Jlanubie
CTPYKTYPHBIE OPTaHbl HEOOXOAMMBI /IS PEaTU3aIlMH TEXHOIOTHIe-
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CKOU TOJTUTUKH, 06€CIIeYHNBAOIIeH MOJIePHU3AIIUI0 YTOIBHOM reHe-
pamuu PO;

e M3MEHEHHe TEeXHOJIOIHYEecKOoro obpasa yrombHbx TIC kKak
SHEPTOMPeANPUATHH, COAITAHCHUPOBAHO IIPOU3BOAIIINX BJIEKTPO-
SHEPTHUIO, TEeIJIO U MPOAYKTHI IIOMYTHOTO CAKUTAHUS YIS,

e TMOBBLIIIEHWE HSHEPreTUYECKOH B(P(PEeKTUBHOCTH [0 YPOBHS
KIII 45 — 48 % ma cymep- u yJAbTPAKPUTHUYECKHX IIapaMeTrpax
mapa, a rakske B rukiie Amtava (KITI 53 — 55 %), paspaboTka srarn-
HOCTH MOJIEPHHU3AIINH U BBIBOJ U3 9KCILIyaTAIlMH MOPAIHHO U (PU3H-
YEeCKH yCTApEeBIIero 060pymIoBaHUsI C AKTHBHBIM KCIIOJIb30BAHUEM
uMeronuxcsa B P® TexHosornyecknx paspaboTox;

e IS peanu3allii CTPOUTEIbCTBA YTOJbHBIX MOIITHOCTEH, 0CO-
0EHHO C KPUTUYECKUMU ¥ 3aKPUTHIECKUMH IIapaMeTpaMu rmapa, He-
00X0MMO pellleHre TpPoOIeMbl KadecTBa CTANEH, MPOU3BOAUMBIX
B P®, uro, B cBOIO 0Uepeb, TO3BOIUT PA3paboTaTh U YCOBEPIIIEHCT-
BOBATh OTEYECTBEHHBbIE MEeTaLIyprudeckrne Texuojgoruu. IloaTomy
pPasBUTHeE YTOJbHON reHepalluu SBJSETCS CTeP:KHEBBIM ITPOEKTOM
[T PA3BUTUSA YHUKAIBHOTO TEXHOIOTHUYECKOT0 KOMIIJIEKCa B HAIIIEH
cTpaHe;

e B DKOJOTMYECKOH 6e30IIaCHOCTH HEeOOXOIUM IIOCTEIeHHbIH,
B TeueHue 10 — 15 jeT, BBIX0OJ HA YPOBEHD IpeNeIbHbIX OTPaHUYIE-
HUS BPeIHBIX BHIOPOCOB, Peaan30BaHHbBIX B MHPE C YIETOM POCCHI-
CKUX YCJIOBUH;

e [0 yTHIM3AIUH 30JI01LIAKOBBIX 0TX010B (3III0) Heobxomumo
Be1dTH K 2050 r. 10 100 %, M3y4uB U UCIIOIH30BAB MUPOBOM OIIBIT
C ero amanTarnuel K pOCCUUCKUM YCIOBUAM;

e JIeKapOOHM3AIINI0 HEOOXOAUMO PACCMATPHUBATH TOIBKO B CBETE
MIOBBINIEHUS YHEPTreTHUYeCKoH 3((EKTUBHOCTH, ITOCKOJIbKY ITOBBI-
menne KIIJI saepro6okos Ha 1 % cHu:KAET yaeabHbIe BEIOPOCHI HA
2,5 %. 3axopouenue CO, HeT cMbIcIa paspadaThiBATh BBUAY Head-
(PeKTUBHOCTH TAaHHOM TEXHOJIOTHH, HE PEeIaoIled KINMAaTHIeCKUX
po6s1eM, HO IIPY 3TOM ITOBBINIAOIIEH Ce6eCTOMMOCTD JJIEKTPOSHED-
rum Ha 60 — 80 %

e mpoBenenue ananusza CTpaTeruu MOJTOCPOYHOTO HU3KOYTIIE-
POIHOTO COIHATBLHO-9KOHOMMUYECKOro passutusd Poccun 10 2050 r.,
JHepreTHuecKo crpareruu Poccutickoit @esieparuu Ha epuo; 10
2050 r. u I'emepanbHON cxeMbl pasMeIleHUsS OOBEKTOB DJIEKTPO-
sHepreTukH 10 2042 r. B 1eNIX WX CHHXPOHU3AINU (UCKIIOYECHUS
MIPOTHBOPEYHIA) U C yIETOM IOCIEIHUX TeHICHIIUH MOIEePHU3AI[UHN
YTOJIbHOM reHepalnu B Mupe u B P®;
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e cleayeT paccMaTpUBATh JKOJOTHYECKYI0 0e30macHOCTb Kak
MEXAHU3M IIOBBIIIIEHHU SKOHOMHUUIECKOH d(P(PEKTUBHOCTH YTOMIbHBIX
TOC, 4uTo MO3BOIUT CAEPKUBATH POCT SHEProTaprug)OB YIrOJbHBIX
ToC,;

e CO3JlaHWE CHCTEMBI DKOHOMHYECKMX H aIMUHHCTPATHBHBIX
CTHUMYJIOB JIJI MOJIEPHHUBAIINH YTOIbHOH reneparuu PO ¢ nuaupyio-
el posbio B 9ToM rpouecce Munsuepro Poccuu kak npescraBure-
Ji TOCYIapCTBa;

e ycuieHue MPOPUIbHBIX dHepreTuueckux wHCTUTyTOB (HUY
MoH, Cauxrr-IlerepOyprckoro moJUTEXHUYECKOTO YHHBEPCUTETA,
Tomckoro moauTexHUIECKOTO yHUBepcuTera, HoBocubupckoro ro-
CYAapCTBEHHOTO TEXHHYECKOTO YHHBEPCHUTETA, AJITAWCKOr0 Iocy-
JapCTBEHHOr0 TEXHUYECKOro yuusepcurera, I BO®Y u np.), orpacie-
Bbix uHCTUTYTOB (AO BTHU 1 OAO «HITO IIKTHW») misa paspaboru
HAITMOHAJIbHBIX TeXHOJIOoTHH MomepHusanuu ¥I' P® u coorserct-
BYyIOIIle# 06pa30BaTEIbHOM IIPOrPaMMEI;

e MpuCBOeHUEe OyIylled IporpaMMe MOAEPHU3AIUU YTOJIbLHOH
remeparuu P® craryca HaMOHAIBHOTO MPOEKTA, MOCKOIBKY OHA
CTAHET MOIIHBLIM JIOKOMOTHBOM Pa3BUTHSA HE TOJBKO SHEPTETUKU
P®, Ho u sHEPreTHYECKOTO U SKOJOTHIECKOTO MAIIMHOCTPOCHU,
METAJIIypPTUH ¥ S9KOHOMHKH CTPAHBI B I[E€JIOM.

C moxnamom «OTedecTBEHHBIE TEXHOJOTHH KOJBIIEBOMH
TONKH U (0€3Ma3yTHOT0 PO3KHUTra NbLIEYTrOJLHBIX KOTJIOB»
Beictynuit [l. ®@. Cepant, renepansubiii gupekrop OO0 «KOTIC
WmxuHupUHT>.

Koména ¢ koavyeesoii monkoii. CrpourenbcTBo KpynHbix TOC
¢ sueprobaoramu 500 — 800 MBT u BrIIIe cBI3aHO ¢ TPYAHOCTIMU
110 CO3JJaHUI0 MOIIHBIX KOTI0ArperaTos, 0COOEHHO IbLIEYTOIbHbIX.
Il1st obecrieueHusa BbICOKOM HANEKHOCTH, SKOHOMUYHOCTH H 9KOJIO-
THYHOCTH COBPEMEHHBIX KOTJI0ArperaToB IPUHUMAIOTCI yMepeH-
HbIe TEIUIOHAIPSKeHUA U CPAaBHUTEIbHO HU3KHE TeMIIepaTyphl ra-
30B B TOIOYHOH KaMmepe, 4TO MPHU CYIECTBYOIINX TPATUITHOHHBIX
KOHCTPYKITHAX TOMIOYHBIX YCTPOMCTB MPUBOIUT K OOJBIINM pasMme-
pam Bcero Korioarperara. Tax, Beicota T-06pasHOro KoTiia TUMIA
I1-67 gna 6xoxa 800 MBT, paboraroiiero Ha KAHCKO-aYMHCKUX yT-
nsax, mpessimaeT 120 M, BbIcoTa ke 6AIIeHHOT0 KOTJIa TOH e MOIII-
HOCTH JoxoauT a0 180 M.

CTpOI/ITeJIBCTBO TaKuX SI[aHI/If/i U MOHTaX KPYITHOBBICOTHBIX KOT-
JIOB ABJIAETCA CIOKHON TEXHHWYECKOU 3ajadeil, B pe3yabTaTe dero
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CPOKH B CTOMMOCTh CTPOUTEIHCTBA COBpeMeHHbIX MomHbIX TAC cy-
1ecTBeHHO yBenmunBaioTcsa. Oco6eHHO 0CTPO 3Ta mpobaeMa CTOUT
TP IPOEKTUPOBAHUH U CTPOUTEIBCTBE CTAHIIUM B palioOHAX IOBBI-
HIeHHOW CEUCMUYHOCTH.

Hapsny co cTpouTeabcTBOM HOBBIX KPYITHBIX YTOJIBHBIX CTAH-
Ui, Ba)XKHOU 3ajadedl fABIAETCA TeXHUYECKOe IepeBOOpYy:KeHHe
MEeUCTBYIOIIUX CTAHITAM C 3aMEeHOM 0TPaboTABIIINX OJIOKOB HAa HOBOE
COBpeMeHHOe 060pyI0BaHue TOH e WK GOJbIIe MOIITHOCTH C HC-
[I0JIb30BAHUEM CYIIECTBYIOIIEr0 31aHus IJIaBHOr0 Kopiyca. B atom
cIy4yae IpUMeHeHUe TPAAUIMOHHBIX KOHCTPYKITUH ITBLIEYTOIbHbBIX
KOTJIOB CTAHOBUTCS MIPOOIeMaTHIHBIM. B CBSI3H ¢ 3THM B IIOCIeHIE
ToJIbI 0COOEHHO OCTPO CTAJ BOMPOC MOKUCKA HOBBIX TEXHUIECKHUX pe-
[IeHUH 10 CHIKEHUI0 TabapuTOB KPYIHBIX KOTJIOArPeraTos, B 4acT-
HOCTH IIBUIEYTOJIbHBIX. B cBeTe peleHns 3ToH Mpo6IeMbl IpecTaB-
JIeTcs MEepPCIeKTUBHBIMY Pa3paboTKa M BHeApEeHWe KoTiioarpera-
TOB C KOJIBIIEBOM TOIIKOM.

Korén ¢ xonbuesoii Tonkoit E-820-13,8-560BT paspaboran rpym-
moii cnermanucroB 000 «KOTAC Hmmunwmpuur», AO Cubrex-
SHEPTo IO/ PYKOBOACTBOM qokTopa TexH. Hayk ®@. A. Cepanra B co-
orBercTBHH ¢ IIpaBuTENIHCTBEHHON IPOTPAMMOM CO3TAHUA Majora-
GapUTHBIX KOTJIOB 60ablIof MouHOCcTH. KOTEn ycraHoBieH Ha
Hogo-UpkyTtcroit TAI] B rmaBHoM Kopiyce, B sUelike, 3aIIPOEKTHPO-
BauHo# panee moj korén E-500. Kotén paccuuran Ha cixuramnune
B pesKHMMe TBEPOTO NIIAKOYJATEHNA CHIBHO NIIAKYOIIUXCA yTIeH
Kancko-Aunnckoro 6acceiina. IlpuHIIMIMAIBHON 0COOEHHOCTHIO
KOTJIA SIBJISETCS KOJIBIEBAS TOIKA, IIPEICTABIIIIONIAd COO0H OTKPHI-
TYI0 BOCBMUTPAHHYIO [IPU3MATHIECKYIO KaMepy, BHYTPH KOTOPOH 10
BCeii BBICOTE YCTAHOBJIEHA KOAKCHAIbHA BOCBMUTPAHHAS BCTABKA.

Bosee uem 25-1eTHU ONBIT SKCILIyATAIMH ¥ MHOTOKPATHO IIPO-
BeIéHHbIE KOMILIEKCHBIE HCIIBITAHUS KOTJIa II0KA3aJIH:

e BBICOKYIO HAIEKHOCTD ero paborsl (6000 u 1 6osiee HEIPEPHIB-
HOM paboTsI);

o Boicokmit KITJT (93 — 93,7 %);

e BO3MOKHOCTH CHIKeHUA BhICOTHI KoTsia HA 30 — 40 % 1o cpas-
HEHUIO ¢ KOTJIAMU TPASUIMOHHON KOHCTPYKIUM;

e 0eCILIAKOBOYHYIO PabOTy HPH CKUTAHUM CHUIBHO ILIAKYFO-
IUXCS OYPBIX U KAMEHHBIX YTIJIeH;

e cumxenue BbiopocoB NO, 10 HOPMATHBHBIX 3HAYEHU 38 CIET
TEXHOJIOTUIECKUX METO/[OB,;
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e BO3MOKHOCTH IPUPOCTA AUHUIHON TETIOBOH MOIITHOCTH IPH
MMPOBEIEHUN PEKOHCTPYKIINK U 3aMeHe 0TPaboTaBIIUX KOTIoarpe-
raTos 10 70 % u 6oee.

[Tonoxurensusiit 18-1eTHuit onbIT paboTsl Kotia KE-820 ¢ Konb-
1eBoit Tonkoi paccmorpeH u oxobper va HTC ITAO «HMurep PAO»
B ampene 2015 r., e 66114 OTMEUYeHA HEOOXOIUMOCTD UCITOIL30BAa-
HUSA 9TOU YHUKATHLHOU 0T€YECTBEHHOM Pa3spaboTKU IIPHU CTPOUTEIb-
CTBE HOBBIX YTOJIbHBIX SHEPTOOIOKOB 00IBIION MOIITHOCTH.

Texnonozusn 6e3masymHnozo po3xcuza NblaEyzZOLbHLIX
KOom.108. B 60bIIHHCTBE CIIy4aeB s PACTOIIKH YTOJbHBIX 6JI0K0B
ua TOIl B Poccun u 3a py6esxoM HCIIONIB3yeTCS MasyT, UTO JeIaeT
MIPOIIeCC PACTOIKY CAMBIM HEIKOJOTHIHBIM IIPOIIECCOM HA CTAHI[UH.
IIpu sToM 3a cuéT mpUMeHEHHs 0COOEHHOCTEH BBICOKOBOJIBTHOTO
paspsaga MOKHO IIOJLYYUTD HANEKHBIA HHCTPYMEHT BOCIIAMEHEHUS
TBépAoro TomnuBa. (g 3TOr0 HEOOXOAUM CHEeIMAIU3UPOBAHHBIN
mpeobpasoBaTenb YAaCTOThI, KOTOPBIH MOKET obecleduTh Tpebye-
MbI€ CBOMCTBA BBICOKOBOJIBTHOTO CJIA00TOYHOTO paspAna IepeMeH-
HOro Toka. MOIIHOCTh TaKUX cucTeM BapbupyeTca oT 3 1o 15 kBt
B 3aBHCHMOCTH OT COCTaBa M 00bEMAa BOCIUIAMEHSEMOHN yTOJbHOMN
meLTH, pabouee Hanpsukerue 10 000 — 15 000 B, toxk 0T 0,8 m0 1,5 A,
gacrora ot 10 g0 15 kI'11. JlanHas TeXHOIOrus I103BOJIAET (DOPMUPO-
BaTh I1a3My 00JIBIIOT0 06BEMA, 06eCTIeYNBaAeT AIUTEIbHBIN Pecypc
paboThI TPy KOMIIAKTHOCTH U 60JIee IIPOCTOM KOHCTPYKIIHH IIa3Ma-
TpOHA B OT/IHU4YHNE OT JIMHEHHbBIX IJ1asMaTpPOHOB.

IIpennaraemoe WHHOBAIIMOHHOE TOPEIOYHOE YCTPOUCTBO HA OC-
HOBE JJIEKTPUIECKOT0 Pa3psiia II03BOJISIET IPOBOAUTD PACTOIIKY KOT-
Joarperara Ha yrire 6e3 UCII0Ib30BaHuUsA BHICOKOPEAKIIMOHHOTO TOII-
auBa. JKOJOTHYeCKUi 5eKT Immepexona Ha YTOJIbHYI PaCTOIKY
mpencTaBieH B Tabu. 2.

B mporiecce pacTonku MOIyCTHMO UCIIONIB30BaAHME ITATHBIX CHC-
TeM OYHCTKH, IYTO JAET 3HAYUTEIbHBIH HKOIOTUIECKU dperT. A B
CBSI3U C TE€M, YTO CETOAHA IleHa Ha YToib B 3 — 4 pasa HImXKe, 4eM Ha
MasyT, OYEeBUIEH U SKOHOMUYIECKUH 3(P(PeKT HCIIONH30BAHUSI TOM
TEXHOJIOTHH.

Takum 06paszom, TEXHOJIOTHUSI 6€3Ma3yTHOTO PO3:KUTA SBIISIETCS
MHHOBAIMOHHOH, BKOHOMUYECKHU 11e71ec000pasHoi 1 aHeproaddex-
TuBHOM. TeXHOIOTHsA 3aHeceHa B ITepedyeHb COBPEMEHHBIX TeXHOJIO-
ruti PO (cnenmanpubiii nuaBectunuonubri Koutpakt (CIINK), B ak-
TyaJIu3UPOBAHHBIN CIPABOYHUK HAWIYYIINX JOCTYIHBIX TEXHOJIO-
ruti (H]'T) u 3amumena pagoM pocCHHUCKUX IATEHTOB.
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Ta6auna 2. ddderr nepexona Ha yroIbHYIO PACTOIKY

Konuuecrso BbI6pocoB, 1/c mpu
BeiGpocer IITATHOH PACTOIIKe, KOTOC, kameHHBIH
mazytr M100 yroas Mapku [

Trépabie BBIOPOCHL 0,75 0,5
NO, 3,454 2,95
SO, 18,511 5,185
CO 0,02 0,01
Coennnenns Banagua (V,05) 0,389 HeT
Apomarugeckue coeguaenus CooH o 0,326 2-10-6
Ilena, Toic. py6.3a 1 T 15,2 - 30,5 1,2-3

Ha MupoBoM phIHKe B AaHHBIH MOMEHT JHAMPYIOT KUTAMCKUE
IIPOU3BOAUTENH C TOPIIUM ItazmMaTporoM. IIpu sTom y kuTaiickux
KOMIIAHUH UMEETCS II0JIOKUTENbHBIH OIBIT C ITOJHBIM OTKA30M OT
MasyTHOro X03dicTBa Ha meicTByonux TOC.

CeromHsi poccHiiCKUMe CHCTEMBI 0€3Ma3yTHOIO PO3KUTa HMEIOT
npombinnenHoe BHeapenue Ha TOL] Poccun u 3a py6e:xom. I1o Bcem
00BeKTaM MIPOHMIEHBI HKCIIEPTU3BI IIPOMBIILIIEHHOH 6€30I1acCHOCTH
U TOJIy4eHBI COIJIACOBAHUS OT 3aBOLOB-u3roroBurenei. Mcmomsso-
BaHWe TEeXHOJIOTUH 6€3Ma3yTHOTO PO3KUTA B PEKIME PACTOIIKH KOT-
JIOB 1 ITOJICBETKH (paresa TaloT B IePCIIEKTHBE BO3SMOKHOCTD IIOTHO-
r0 OTKAa3a OT UCI0Jab30Banud Masyra Ha TIC.

C noknagoM «JKOJOTHYEeCKHe TeXHOJOTN! U KOMILJIEKCHOe
peurenue mpo6JjemM sHepreTuku» BbicTynua B. A. Iloasan-
ckwmii, nupexrop Uucruryra nmpobaem mamunosenenus PAH, nok-
TOP TeXH. HAYK, IIpodeccop.

Ocobennocteio Poccuu spnserca e€ OGonbIas TEePPUTOPHUS.
C sTum cBs3aHbI 1 60IBIIHE TPAHCTIOPTHBIE U3aep:kKn. OKoI0 70 %
Halllell TEPPUTOPUU He MOAKIIOYEHBI K IeHTPAIN30BaHHOMY CHA0-
JKEHUIO JIEKTPOYHEPTHEH, U UX IMOAKIIUEeHNe JTATeKO0 He Bceraa
SKOHOMMYECKHU OIpaBaaHo. ViIMeTces Takke 3HAYUTEIbHBIE PACXO0-
IIbI DHEPTHUH HA TPAHCIIOPTHPOBKY TPY30B.

CymMmapHad MOIIHOCTh TOJBKO TApKa aBTOTPAHCIIOPTHBIX
cpeacts B 20 pa3 IpeBBINIAET YCTAHOBIEHHYIO MOIIHOCTH BCEH
2JIEKTPO3HepreTukH. IlepeBo aBTOTpAHCIIOPTA HA BIEKTPUIECKY IO
TATY HOTPeOyeT YBeIUIeHHUs MOIIHOCTH SJI€KTPOTeHepallii MUHH-
myMm Ha 150 % wm ocHaleHVa IEHTPATN30BAHHBIMU MCTOYHUKAMU
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cHA0KeHUs BJIEeKTPOIHEPTHeH 0YeHb OONBINNUX TEPPUTOPHHA, KOTO-
pbie B IPOTUBHOM CJIy4ae MOTEPSI0T TPAHCIOPTHYIO JOCTYIIHOCTb.

CymMmapHbIH (C y4éTOM 3aTpaT Ha IMPOU3BOACTBO 060PYIOBAHMS)
EROEI (energy return on investment — cooTHoOIIeHVEe TIOIy4eH-
HOU 9HEPTHH K 3aTpayeHHOMH, SHepreTHIecKas peHTabeIbHOCTD) BO-
300HOBJISIEMBIX HCTOYHUKOB dHEPTUU cocTaBisger okosiao 100 %, T.e.
IOTIOJHUTEILHOM SHEPIUY U3 HUX He MOJIYy4YUTh. B repcrexTuse pa-
3YMHOM CTpaTerues s SHepreTHIecKoro Komiiekca Pocenn siBiis-
ercs nepefadya He)TH U ra3a TPAHCIOPTY, YACTHBIM KHUIBIM J0MaM
¥ yIATEHHBIM TEPPUTOPUIM, & YIJId, CIIAHIIEB M TBEPIBIX OTXOI0B —
IEeHTPAIU30BAHHOU dHEPTEeTHKE.

Cixuranve TBEPAOTO TOILIMBA COIPSIKEHO C HECKOJBKHUMHU IIPO-
omemamu: sKojgormdeckoit, HuskuMm KRIIJl siaexTporemepupyromnux
MOIITHOCTEH ¥ CUIIBHBIM U3HOCOM UMEIOIUXCS yroabHbIX TAC, KoTO-
pbie, B ocHOBHOM, rocTpoenbl Bo Bpemena CCCP m BwIpaboramu
cBoi pecypc. CHCTeMHBIH OTBET HA 9TH BBI3OBbI II03BOJIUT HE TOIBKO
peuuThb mpobaeMbl, HO U CO3aTh HOBbIE BOBMOKHOCTH.

IKOJIOTU3AIUA CXKUTAHUSA TBEPIOTO TOILJIUBA MOJKHA OBITH YBS-
3aHA C HOBBIMH TEXHOJOTUSIMHU C:KMTAHUS W BBIPAOOTKH 3JIEKTPO-
sHeprun, uMmeronuMu Bbicokui KITJ[. OTo 1MO3BOMUT CHU3UTH BbI-
OpocChI HA eTUHUILY BbIpA6aThIBAEMOM SHEPTHHU [aKe IPOCTO 38 CIET
pocra KII]l. Mcronb3oBanue u mepepaboTKa 307161, 0OYUCTKA OTXO/IS-
[UX Ta30B KAK OT 30JIbI, TAK ¥ OT OKCHIOB a30Ta U CEPHI, II03BOJIAT
KPaTHO CHU3UTH yJelbHbIe BPEeIHBbIE BBIOPOCHI U SKOJOTHUECKYIO
HArpy3Ky IIPH POCTe TeHEePUPYIOIINX MOIITHOCTEH.

IANEeKMPOHHO-1IYHe8Asl cucmema O4YUCMKU OMXO00AUWUX
2a3086. J|ONOTHUTEIbHBIA CUCTEMHBIH 3()(PEKT MOKET JATh DIIEK-
TPOHHO-JIy4eBas OYUCTKA OTXOAAIIUX Ta30B, KOTOPAs II03BOJISIET
mpeBpallaTh OKCHABI a30Ta M Cephbl B MHUHEpaIbHBIE yI00peHusd,
¥ IOTIOJTHUTEIbHO — YIAJISATh U3 Ta30BOU (pasbl ¥ pasiaraTh I[eJIbIi
KOMILJIEKC 3aTrPS3HAIINX BEIeCTB, BKII0YA JUOKCUHBI U (DyPAHBL.

IIpumeHeHMe 9TOM TEXHOJIOTHH B CBA3KE C UCIIOIb30BAHUEM 30JIbI
u yBenmdenueM KIIJl cikuramua TBEpAOro TOIINBA ITO3BOIUT HAJIA-
IUTH €T0 MOJHYIO IepepaboTKy, YTO JACT SKOHOMHUKE JOTOIHUTE I b-
HBIN pecypc, 06eCIIeynBaOIINN 9KOHOMHIO IPYTHX ITOJIE3HBIX UCKO-
MaeMbIX ¥ COKpAllleHue M3IeP:KeK BCell 9KOHOMHUKH Ha UX Iepepa-
OOTKY.

W3 1 T ynanéHHBIX C IOMOIIBIO 3JI€KTPOHHO-IYIeBOH OUUCTKU OK-
CHUIOB cephl moaydaercs 3,9 T cyabgara aMMOHHUS, a 13 1 T OKCHIOB
azora — 4,7 T HUTpaTa aMMOHH, UYTO II03BOJIAET SKOHOMHUTH JHEP-

48 Bubnuoreuka snexkTpoTexHUKA

reTU4ecKue U MUHEePaJIbHbIE PECYPChI HA CHHTE3 a30THOM U CePHOM
KHCJIOT, KOTOPBIE CEHYAC UCITOIb3YeTCs IIPHU IMPOU3BO/ICTBE CHHTETH-
YEeCKHUX MHUHEPATbHBIX YI00peHMH.

CucreMHOE NPUMEHEHHE BBIIIEIIEPEUNCACHHBIX MEpPOIPUITHI
IAaET BOBMOKHOCTD CEIATh SKOJOTU3AIUI0 C;KUTAHUS TBEPAOTrO TO-
IIMBA SKOHOMHYECKH PEeHTA0eIbHOM M CHH3UTh (DHUHAHCOBYIO HA-
Ipy3Ky Ha IMOTPeOUTeNe 3IeKTPOIHEPTUH, TAK KaK 9KOJIOTHIECKHe
3aTparsl BXOAAT B Tapud.

AJIeKTPOHHO-IyYeBas TEXHOJOTHUSI pasBuBaeTcsa ¢ Kouma 1970-x
rofIOB, MPOIILIA AITPOOAIHI0 Ha YCTAHOBKAX PA3HOM IIPOU3BOAUTEh-
HOCTH, IOKAa3ajia BBICOKYIO CTEIeHb OYMCTKH, HU3KHE YIeIbHbIe
SHEpPros3aTpaThl HA OYHUCTKY W IIOJIHOE COOTBETCTBHE IOMydaeMbIX
MHUHEPAIbHBIX YAOOPEeHUNM BCEM CAHUTAPHBIM K SKOJOTHUYECKHM
HOpMaM. JTa TEXHOJOTHA Pealn3yeT eCTeCTBEHHBIN IIPOI[ecC IO0-
OKHCJIEHUsI KOMIIOHEHTOB IHIMOBBIX Ta30B, KOTOPOE IIPOHCXOIUT
B BEPXHHUX CJI0AX aTMOc(epbl O] AeHCTBHEM KOCMUYECKOH paaua-
IIUU 1 BBI3bIBAET B aTMocd)epe KHCJIIOTHBIE JOXIH, 4 B OYHUCTHBIX CO-
OpY’KEeHHIX IIpH N00aBIeHUH aMMHAKA JaeT IeHHbIH MIPOIYKT.

Il IPOMBIIIIIEHHOTO IPUMeHeHusA HeoOxoxumo mposectr HU-
OKP 110 paspa6oTKe U UCIIBITAHUSIM CIIEI[HATIHLHOTO 000PYI0BAHUS,
TAK KaK J0 HACTOSAIIEro BPEMEHH B YCTAHOBKAX 3JIEKTPOHHO-Iyde-
BOH 00pabOTKH HCIIOIb30BAIOCH 000PYyIOBaHHE, paspaboTaHHOE
IS IPYTHX [[eJIed. JTO KAcAeTCs i aMMUAYHOTO X035 CTBA, ¥ CHCTe-
MBI c60pa YaCTHIl yI00PEHHUii, U YyCKOPUTEIIeH dJIEKTPOHOB, paspabo-
TaHHbBIX I PAUAIIMOHHBIN 06PA00TKH IOJUMEPHBIX IIJIEHOK U TI0-
KPBITHM, YTO HE IMTO3BOJAET MOJIYYUTh HEOOXOIMMOI0 pacIpesene-
HUS MOIITHOCTH /I03bI B 6OIBIIIOM 06bEME OTXOIAIINX Ta30B.

Paspa6orka o6opymoBaHus i ra300YUCTKH UMEET CAMOCTOS-
TENbHYIO [IEHHOCTD, TAK KAK IPO0IeMbl TA300UHUCTKY IIPUMEHSIIOTCS
B CAMBIX PA3HBIX OTPACIIAX IIPOMBIIIIEHHOCTH, TPAHCIIOPTA K TOPOI-
ckoro xosaicraa. Tak, B meranonucax IO:xuoir u IOro-Bocrounoi
Asun (FOBA) cymecTByeT orpoMHas mpobjeMa cMora, cBi3aHHasd
¢ JKapKuM KIuMaToM u, HanmpuMep B Terepane, 17151 60ps0bI CO CMO-
TOM HCITOJIb3YIOT JOTIOJIHUTEIbHBIN BBIXOHOM JIeHb Cpeau pabodei
HeJleJU. BoIbIIUM SKCIIOPTHBIM IIOTEHIIMAIOM O6JIAIAl0T U CAMHU
CHUCTEMBbI Ta30049UCTKU BbI6pOCOB YroJIbHBIX CTaHHHﬁ, TaK KakK IIpPo-
6yieMa ra3oBBIX 3aTPA3HEHHUI B BHIOPOCAX YTONBHBIX CTAHITUHM UMe-
10TCA IPAKTUYECKH B 10001 cTpane riobampaoro I0ra u JOBA.

IIpo6aema kauecmea cmaneii. CHUKeHUE 3aTpaT YHEPTUH
Ha IIPOM3BOJACTBO METAJIA W MOJHAS YTHIN3AIUS METAI0I0MAa
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TIPUBENTH K TOMY, YTO JOJI BTOPUIHOTO MeTajljia B HOBOH NPOIYK-
uu cocrasiuget 1o cranam ot 80 xo 100 %. B ycmoBuax coxpaneHus
TPaAUIMOHHBIX TEXHOJIOTHH IIPOU3BOJICTBA 3TO IPUBOJUT K PE3KO-
My CHIKEHMIO KAYeCTBA MPOAYKIHMH, YTO OCOOEHHO KPHUTUIHO
B sHepretuke. Habmonaerca mapafokcanbHas CHTyannd, KOIa DKC-
IJIyaTaiusa CTAaHOBUTCA OoJree Maqamel 3a CI6T IMPOKOT0 BHEAPE-
ausg ACY, a cpoku dKCILTyaTaluy SHEPreTHIeCKOro 000pyL0BaHUA
cokpamatorca. Ilepexon sHepreTuKu Ha CBEPXKPUTHUYECKHE IIapa-
MeTpbl, Heobxoaumbre st nosbimenus KIIJI yroasHo# renepanun,
BooOIITe He 00ecreueH OTeUeCTBEHHBIM IIPOMU3BOJCTBOM CIIEI[AATb-
HBIX CTaJIell.

CucreMHBIH OAXO] K IIPOU3BOJCTBY CTAIel XU MOHHUTOPUHTY UX
KadecTBa II03BOJIUT HE TOJIBKO YBEIWIUTH SKOJIOTH3AITUI0 MeTal-
JIypTUU U SHEPTeTHKHU, HO ¥ pa3paboTaTh TEXHOIOTUH IIPOU3BOCTBA
CHEIUANBHBIX CTAJEeH, KOTOPhIE MOTYT CTAaTh 6a30 I PAa3BUTHSI
¥ BHEIPEHUA HOBOTO 060PYIOBAHUA BO BCEX OTPACHAX XO3AHCTBA,
a Takxe Pe3K0 YCHJIAT SKCIOPTHBIN IOTEeHIIWAJ HaIled IIPOMBbIII-
JIEHHOCTH, TaK Kak Ipo0JeMbl ¢ KA4eCTBOM CTajled MMeITCH B Ha-
CTOAIIMH MOMEHT Y BCeX CTPAH—IIPOM3BOJUTENIEH METAIOIPOIYK-
LIWH.

Takum obpasoM, ImocaemoBaTEIbHAS DKOJOTU3ALUSI YTOIbHBIX
9JIEKTPOCTAHIIMH TIO3BOJIUT IPOBECTU MOAEPHUIAIUI0 PA3THIHBIX
oTpaciei IPOMBIIIIEHHOCTH U 00eCIIeYUTh PA3HOIIJIAHOBbIE KOHKY-
PEeHTHBIe IpeuMyIIecTBa Bcel skoHoMukn Pocenu.

C moxnamom «IIpo6IeMbI B OIIBIT MOAEPHHA3AIAH YTOJILHOMH
renepanuu B P® u B mupe» seicrynun M. . Canapog, npesce-
JATelb CeKIMH «JHEProsd@eKTUBHOCT U HKOJOTUA B DIEKTPO-
suepreruke» HII «<HTC EQC», kaua. Texu. HAyK.

B pamrax obcy:xmenus npezacraBieHHol KoHmennwu mporpam-
MBI MOJEPHU3AINH yTOJIbHOU reneparuu PP, npexcrasiadercs ak-
TyalIbHBIM IIPOBECTH AHAIN3 OTEUECTBEHHOTO U 3apy0esKHOr0 OIIbI-
Ta paspaboTKKU KOHI[ENITYAIbHBIX U IIPOTPAMMHBIX JOKYMEHTOB II0
IaHHOU mpobieme.

OmeuecmeeH Kbl ONbIM PA3PAOGOMKU NPOZPAMMHBIX 00-
KyMeHmoe modepru3ayuu 3aekmposrepzemurxu. Oqaum us
TaKUX 0T€YECTBEHHBIX JOKYMEHTOB SIBJsAETCS KOHIenusa u 0CHOB-
Hble HAIIPABJIEHMSI OXPAaHbI OKPY:KAIOIIel cpebl B DJIeKTPOIHepTe-
tuke Ha XIII marunerky u mepuon mo 2005 r. (manee — Kowrern-
us), paspaboTaHHas IO PYKOBOJCTBOM 3aMECTUTENS MHUHHCTPA
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suepreruku u snekrpuduranuu CCCP A. ®. lIpakosa ¢ yuacruem
HAYYHBIX, IPOEKTHBIX U IIPOU3BOJCTBEHHBIX SHEPTOMPEIIPUITHH.
Pesynbrater paborsl omobpens: HayduHo-TeXHWYECKMM COBETOM
Mumsuepro CCCP (mporokon sacemanumsa ot 27.10.1989 Ne 84)
u Komnerneit Munsuepro CCCP (mpoTokox ot 26.12.1989 Ne 29)

Hocrmxenre 0CHOBHBIX Ieseii KoHIenuun npemycMaTrpuBaioch
peanmusanueil rocyJapCTBEHHON HAYJYHO-TEXHUYECKOH IIPOTrpaMMbI
«IKOJIIOTUYECKY YKCTas SHEPreTHKAa», BKIYABIIEH YeThIpe IIPH-
OPUTETHBIX HATIPABIEHUA: dKonorudecku yucras TOC, Tomauso 6y-
oyiero, 6esomacHas aToMHAasA CTAHIIUA, HETPAAUIIMOHHAA SHEpTe-
tuka. Hameuamace paspaboTka MammHOCTPOUTEIHLHBIM KOMILIEK-
COM OCHOBHOTO M IIPHUPOJOOXPAHHOTO OOOPYAOBAHHSA W CO3MaHUE
B TedeHue 10 JIeT TOJIOBHBIX HKOJOTHYECKH YHUCTHIX SHEPTOBIOKOB,
paboTanuux Ha OCHOBHBIX BHJAX TBEPAOTO TOILINBA CTPAHBI —
KY3HEI[KOM, 9KH0aCTy3CKOM, KaHCKO-aYHHCKOM YIJIAX U JOHEIIKOM
AHTPAIUTOBOM IITHIOE. BajKHBIM ACIIEKTOM ABJIAICA KOHKYPCHBIH
oT6op rpoekToB. HoBbie TOC mo/xHbI OBLIM OCHAIIATHCSI S9HEPTETH-
YeCKMMHU YCTAHOBKaMHU KOMILIEKTHO C IbLIETa30049uCTHBIM 000py/I0-
BaHWEM U CPeJCTBAMHU KOHTPOJISA, & UX yAeIbHbIe BBIOPOCHI — COOT-
BETCTBOBATh HOpMaTHBaM, pazpaboranasiv Munsuepro CCCP u co-
rimacoBaHHbBIM ¢ ['ockoMuTeToM mo oxpane mpuponbl. Hameuamoch
OCBOEHHE HOBBIX TEXHOJIOTHH CXKUTAHHUA TOILUINBA, OYUCTKU Ta30B
¥ CepPHUUHBIH BBIMYCK 060pynoBanus. KoHmeniuei 060CHOBBIBAINCH
He TOJIBKO DKOJIOTHYEeCKHe TOKA3aTeN , HO M TPebOBAHUA K TOILIHB-
HBIM OTPACIAM MO 000TaIlleHUI0 TBEPIOTO TOILIMBA U obeccepuBa-
HUIO Ma3yTa.

Jpyrum 1oKyMeHTOM, MAaTEPUAIIBL U OIBIT Pa3paboTKU KOTOPOTO
MOTyT OBITH BOCTpebOBaHbI, ABIAeTcA [IporpaMma MomepHU3ATIHN
anmekTposnepreTuku Poccuu Ha nepuon a0 2030 r. (mamee — Ilpo-
rpaMMa MOJIePHU3AIUH JIEKTPOIHEePTeTHKH), BEIYAIasi B cebs
YeThIpe OCHOBHBIX pasjielsia, B TOM yucie noamnporpammy MogepHu-
3aIus TeIIOBBIX dJeKTpocTaunuil Ha mepuox 10 2030 r. (namee —
ITopgmporpamma) u pasmen Mexanusmbl peanusanui U 3pQpeKTHuB-
HOCTh IIporpammer MogepHU3aLIH.

OcuoBubie 3amauu llogmporpamMmbl: BBIBOJ M3 OKCILIyaTALIHH
¢usmUecKu U MOpaAIbHO yCcTapeBIIero 000pyZOBAHUA; BHeIpPEHUE
Hammydmux goctynHbix TexHoaoruil (HIAT) u obopynoBanus npu
CTPOUTEIBCTBE HOBBIX, PACHINPEHUN, TEXHUIECKOM II€PEBOOPYIKe-
HUH ¥ PEKOHCTPYKIUH AercTByonux TOC; ocBoeHne HHHOBAIUOH-
HBIX TeXHOJIOTHH Ha AedicTByomux TOC 1 1eMOHCTPAI[MOHHBIX yC-
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TAHOBKAX; UCIIOJb30BAHNE TUIIOBBIX IIPOEKTHBIX PELIeHUH MOomep-
musanuu TOC.

OcuoBubIe npuopuTrers! IlogmporpaMMbr: MUHUMHA3AIUI HU3IEP-
JKEK IIPOM3BOJICTBA 3JIEKTPOIHEPTHUH U TEIIa; IIPeJOTBPAaIlleHne He-
raTUBHOTO BO3EHCTBUS DIIEKTPOIHEPTETHKY HA OKPYIKAIOIILYIO Cpe-
Ily; MaKCUMAaJIbHAs YHU(MPUKAIUA CO3MaBaEeMbIX SHEProBIOKOB; HC-
[0JIb30BAHUE THUIIOBBLIX IIPOEKTHBLIX PEIIeHU Ha 6ase CepUuHOro
OTEYeCTBEHHOTO (JIUIEH3UOHHOTO0) 060Dy I0BAHUS.

Peanmuzamus IlporpaMMbl MOAEPHHU3AIUN SIEKTPOIHEPTETUKU
(hopMupyer MOIIHBIA WHBECTUIMOHHBIA W WHHOBAIIMOHHBIA HM-
IyJbC MJI KIYEBBIX 00€CIIeUNBAIOIIUX OTPACIed — dHepreTude-
CKOTO MAIITHHOCTPOEHHUS, SIEKTPOTEXHUIECKON MIPOMBIIIIEHHOCTH
¥ CTPOMUTENBHOIrO KOMILIeKca. PasBuTue MeXaHu3MOB MesKoTpacie-
BOTO B3aMMOIEMCTBHS HA 6ase MaCIITAOHBIX U JOJATOCPOYHBIX KOH-
TPaKTOB CO3MAET YCIOBU JIJIs OCBOEHHUSA U CEPUUHOTO BBIILYyCKA CO-
BpEeMEeHHBbIX TUIIOB O60py,ﬂOBaHI/IH U oIITUMHU3alluu CTPOUTEJIbHBIX
pabot. ITo, B CBOIO OYEPEb, VAEIIEBIsIeT TUIIOBbIE HHBECTHITHOH-
HbIE PEeIIeHHs 10 PEKOHCTPYKI[UHA ¥ HOBOMY CTPOUTEIbCTBY U CHU-
JKAeT WHBECTUIIUH, YTO CITOCOOCTBYET SKOHOMUYECKH 000CHOBAHHO-
My CHEPIKHBAHUIO POCTA I[€H HA 3JIEKTPOIHEPTHIO I I0TpebuTe-
JIeH.

B IIporpamme MozmepHU3AIUY 37I€KTPOIHEPTETHKH IIPEICTABIEH
METOMUYECKHUH II0X0]] KOMILIEKCHON (CHCTEMHOM) OIEHKH SKOHO-
Mu4ecKoi (o0miecTBeHHOM) 2(pheKTHBHOCTH pealn3aluu IIpejia-
raeMbIX peHIeHHﬁ. BI)IHOJIHeHa OII€HKa HHTEeIrpaJbHOT0 9KOHOMUYEe-
cxoro adpderra oT peanusanuu IIporpaMMbI MOIEPHU3AIINH DJIEK-
TPOSHEPTeTUKHA U YaCTHBIX SKOHOMHUYECKHX 3(pQeKToB: B camoil
9JIEKTPOSHEPTeTHKE, TOIIMBHBIX OTPACIAX, SHEPTOMAIIHHOCTPOE-
HUH, 3JE€KTPOTEXHHUYECKOH IIPOMBIIIEHHOCTH, SHEPreTHYeCKOM
CTPOUTEIbCTBE. BhImonmHeHa HKOIOTHYECcKas OIEHKA pealn3aliuu
IIporpaMmmbl MOmEPHU3AIUN DIEKTPOIHEPTETHKN U paspaboTaHbl
npemioxenusa mo nmepexony Ha HIT.

OcHoBHBIE pe3yIbTaThl 3TaroB paspaborku [IporpamMmMbr Momep-
HU3AIUU DJIEKTPOIHepreTuku Poccruu O6buin 000peHbI HA 3acema-
auax Hayuno-trexumueckoro cosera HII «<HTC E3C» 15.10.2010
u 25.02.2011 (mpororoasr Ne 5/10 u Ne 1/11).

3apy6esrcHblii onblm MOOepHU3AYUU YZO/LbHOIL IHepze-
muxu. [lpu paspaboTke mporpaMMbl MOJAEPHHU3AIUN U PA3BUTHA
yronbHo# reHepanyu PP BaxkHo yuecTb 3apy0eskHbIH OIIBIT, 0COOEH-
Ho Kuras u CIIHA. C 1 susaps 2025 r., BeTynuia B CHIy 3aKOH 00
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suepreruke KHP, psij crareit KOTOPOTro MOCBAIIEHBI TOIIEPHKKE IO~
CyJapCTBOM HAYYHBIX M TEXHOJOTHYECKHX WCCIEIOBAHHUMU, CO3/a-
HUIO MHHOBAIIMOHHOTO ITOTEHITHAA B 00IaCTH Y9HEPreTHIECKOH Hay-
KM ¥ TEeXHUKH, CIIOCOOCTBOBAHUIO YHUCTOMY W 3(Q(EeKTHBHOMY HC-
[10JIb30BAHUIO YIJIA.

Kurait mpoBouT MOMUTHKY BBIBOMA HES(P(PEKTUBHBIX YIOIbHBIX
0JIOKOB, UX 3aMeHBI Ha 3((eKTUBHbIe, KOHTPOJISI Hal BhIOpOCaAMU.
Cucrema sKosoruueckux TpeboBanuii Kk Bbiopocam B Kurae asager-
csi MHOTOYpOBHeBO# u nuddepeniimpoBanHoi. HarmoHanbHbIE
CTAHAAPThl yCTAHABIWBAIOT MHUHHUMAIBHBIA (6a30BbIH) YPOBEHB
TpebGoBaHU, KOTOPBIH JOJIKEH COOII0IATHCS II0 BCE CTpaHe, a Me-
CTHBIE BJIACTH MMEIOT IIPABO yCTAHABIWBATH 00jiee CTPOTHE CTaH-
IapTHI.

B CIITA 3axoH 006 sHepretudeckoi monutukre ot 2005 r. ycranas-
JIMBAET IEHTPhI AKKyMyJIHPOBAHUsA IIEPEIOBOTO OIbITA B 00IacTH
KCITOJIb30BAHUS DKOJIOTHYECKH YHUCTHIX TEXHOJOTHH IIPOU3BOICTBA
DJIEKTPOIHEPTHUH 34 CUET CHKUTAHUA yIiid. |'0Cy1apCTBOM BBIIEIISIOT-
Cs OTPOMHBIE CyMMBI Ha OCBOEHHME WHHOBAIIMOHHBIX TEXHOJOTHH
cxxuranus yris. [Ipeacrasisercs Tak:ke BAXKHBIM BBITIOJIHUTE aHA-
su3 onbrra CIIIA B paspaGoTke u peanusanuy KBOTUPOBAHUS BbI-
OpOCOB 3aTrPA3HAIONINX BellecTB Ha yroabHbx TOC. OKciepumMeHnT
B CIITA oxaszajics ycIeIHbIM: BBIOPOChI CHUSUIIHCH B 2 pasa 00JIbIe
3aIIAHUPOBAHHBIX ¥ 9TO — IIPY HEM3MEHHbBIX Tapudax Ha JJIeKTPO-
DHEPTHIO.

C mornamom «KHCIOpPOIHO-TOIIMBHBIE 3HEPTOYCTAHOBKH
HA CBEPXKPHUTHIYECKOM IHOKcHae yriaepoma. Cocrosanue
paspa6oTok B Poccuu u 3a py6esxom» seicrynun A. H. Pora-
Jges, sasenyronuii kagenpoin HAY MOU, nokrop TexH. HAYK, 10-
LIeHT.

Cnocoowt yaaeausanus ouoxcuda yzaepooa na TIC:

e IIpeIBapUTENbHOE CKUTaHue. ['asuduranus TOIINBA B HAYA-
JIe Ipolrecca ¢ cerapupoBaHUueM yTIIEKHCIOTO Tas3a Ha CTaluu Ipe-
BAPHUTEIBLHOTO CAKUTAHUA,;

e KHCIIOPOMHO-TOIUIMBHOE CiKHUTanwe. IIpu CXKMraHuy TOILIUBA
B UMCTOM KHCJIOPO/IE B Pe3yIbTATe PEAKIINU OKUCICHHUA 00pas3y0TCs
BOJAHBIE NTAPhI U YIVIEKUCIBIN a3, KOTOPBIM MOXKHO CEIIapupOBATH
TepMOAUHAMUYEeCKUM METO0M,

e yJIABJIMBAHWE IIOCJIE CXKUTAHUSI. ¥ TIEKHUCIIBIN a3 yIaBIuBaeT-
¢ U3 IBIMOBBIX T'a30B, yiKe II0C/Ie CKUTAHUS TOILINBA.
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Ta6muna 3. CocrosHue paspaboTOK B MUpe II0 yIaBIHBAHHUIO JUOKCHIA yTIEPoa

Tox CobbiTHE

2011 Ilonyuen narent Ha muka Anrama

2018 Hauano wucnerTanuii [eMOHCTPAIIMOHHOM YCTAHOBKHM MOIIHOCTHIO
50 MBT B mrare Texac

2021 YcrerrHas CHHXPOHU3AIUsA yCTAHOBKY ¢ DHeprocucremoi Texaca

2022  |Ilomyden omeIT SKCILIyaTaIuu ycraHoBKK MolnHOcTh0 50 MBT (6osee
1500 1)

Komnanua NET Power o6bsaBuia 0 miaHax o Co3JaHHi0 TPeX SHepro-
6sox0B MoraocTbio 300 MBT B mrrarax Komopano, Mnmumoiic u Texac
(CHI1A)

2023 Komnanms NET Power o0bsiBHIa 0 miiaHax o CO3MAHUI0 YCTAHOBOK
Pa3HOM MOLTHOCTH B A3un

2026 IInanupyercss BBOA B 9KCIUIyaTAllUI0 YCTAHOBOK MomHOCTHIO 300 MBT
B CIITA

CocrosHue pa3paboToK B MUpE I10 YJIABIUBAHUIO TUOKCHUIA YTIJIe-
popa mpexcTaBieHo B Tabu. 3.

TexHnonozuueckue cxemovt Ha npupodHom zase u yz.e. Oco-
0EeHHOCTH KHCIOPOTHO-TOIIMBHBIX SHEPTOYCTAHOBOK:

e BBICOKAsS dHepreruueckasn sapderrusuocTs cemaparmu COoq;

e Huskue 3arparsl HA c:katue CO, mepes 3aX0poHEeHNEM;

e HaJIH4YWe 3aTPaT SHEPIHH HAa IPOHU3BOJCTBO KHUCIOPOA BBICO-
KOH YHCTOTHI (CHMIKEHWE DHEPreTUYeCKOd s(deKTUBHOCTH HAa
6-9%);

e (CyIIECTBEHHOE BIHUIHKE TeMIIePaTypPhl HAPY:KHOIO BO3yXa Ha
9HEPreTHYECKHe XapaKTePUCTUKY KHUCIOPOIHO-TOIZINBHON SHEPIO-
YCTaHOBKH,

e BbICOKMM Tepmomunamuueckuii KIIJ[ sHeproycraHoBOK, co-
IIOCTABUMBIH C TPAAUITMOHHBIMYU SHEPTOYCTAHOBKAMH.

Cocmosnue pa3pabomok, eévinoarnennvix 6 HUHY MIH.
ComocraBienre rabapuTHBIX PA3MEPOB IMAPOBOU U YTIEKHCIOTHON
TypOUH MPUBEIEHO B TabI. 4.

Ta6muna 4. ['abapurHbie pasmeps! TypOHH

YrnexkucaorHas TypouHa ITaposas Typ6una
Iapaverp 350 MBr 300 MBr
OceBoii pasmep, M 3,8 21,3
Pannansubiit pasmep, M 1,9 3,2
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3ameHna pabouero Teja ¢ BOAIHOIO IIapa HA CBEPXKPUTHUECKUHI
IUOKCHUJ YIJIEPOJA I[O3BOJSET BBINOJIHUTH TypOoMamiumHy Oosee
KOMIIAKTHOM, COKpPATUB OCeBbIe pa3Mephl 6ojiee 4eM B 5 pas u pamu-
aJTbHBbIE pa3Mepbl — IIPAKTHYECKH B 2 pasa.

Kucaopodno-monauenas Kamepa c2OpaHus u pezeHepa-
mop Ha oxcude yzaepoda. Harpes pabouero Tena B 1iukiae Amna-
Ma obecredynBaeT CHUKEHHE CTOMMOCTH KHCIOPOIHO-TOILTMBHOM
SHEPrOyCTAHOBKHU II0 CPABHEHHUIO C IAPOTYPOMHHON yCTAHOBKOM.
Harpes ocymecrsisiercss B 60j1ee KOMIIAKTHBIX KaMepe CTOPAHWUS
¥ MHOTOIIOTOYHOM PEreHepaTHBHOM TEILIOOOMEHHHEKE II0 CpaBHe-
HWIO ITAPOBBIM KOTJIOM U Pa3BUTOM CHCTEME pereHepalluu mapoTyp-
OMHHOTO 9Hepro6joKa. ['abapuTHbIE XapAKTEPUCTUKH OCHOBHOTO
¥ BCIIOMOTATEIHHOTr0 060pyaoBaHus cHImKAWTCA B 2 — 3 pasa. Obec-
[IeYNBAETCS CHU/KEHHE CTOMMOCTH KHUCIOPOIHO-TOIIMBHOMN SHEPIO-
YCTAHOBKH II0 CPABHEHHIO C HAPOTYPOMHHOMN yCTAHOBKOM.

CpasHumenbHblilL AHAAU3 XAPAKMEPUCMUK IHEpP2OyC-
MaHo80K Ha npupodnom zasze. Cpenyu HU3KOYIJIEPOIHBIX JHEP-
royCTaHOBOK HA IPHUPOJHOM rade KHCIOPOAHO-TOIIUBHAA DHEPIO-
yCTAaHOBKA 00/iafaeT HAWIYYIINMH XapaKTePUCTUKAMU 110 YPOBHIO
yaenbHbIX KanuTanbHbIxX 3aTpar (1303 goan. CIIA/kBT) u o HOp-
mupoBanHoi croumoctu 3sHeprun — LCOE (84 momn. CIIIA/
(MBr4). IIpu stom snexrpuueckuit KIIJ[ merro smeprobmoka co-
crasiseT 50 — 52 %.

CpaernumenvHblili. AHAAU3 MEXHOI02ZULL 2eHepayuul HA
yz0.1bHOM monauee. Cpeny HU3KOYTIIIEPOAHBIX SHEPTOyCTAHOBOK
Ha yriie KHCIOPOMHO-TOIIUBHASA YHEProyCTAHOBKA 00jam1aeT Hau-
JIYYIIAMY XapPaKTePUCTUKAMH 10 YPOBHIO YIEIbHBIX KATUTAIBHBIX
sarpar (2345 momn. CIIIA/kBt) u LCOE (155 gomn. CIIA/(MBtu)).
IIpu stom snexrpuyeckuit KIIJ[ merro sHeprobioka cocrasiser
42 %.

Cpasnenue mpaduyuoHHbIX U KUC/AOPOOHO-MONAUBHBIX
aHepzoycmano8ok c yaasausarnuem CO,. Brarogaps passuroin
CUCTEeMe pereHepaliuy, a TaKKe MaJIbIM 3aTpaTaM SHEepruu Ha CiKa-
trie CO, (Brmiouas c:xarme motoka COy, ymamseMoro w3 ITUKIIA)
obecrieynBaeTCs BHICOKAA dHEpreTudeckas a(PeKTUBHOCTD KUCIIO-
POIHO-TOILIMBHOM 9HEProyCcTaHOBKY. Biarogaps cixkuraHnuio TOILIH-
Ba B yucToM Oy ¥ peanusanuu TepMOAMHAMUIECKOTO IIPUHITUTIA Ce-
naparuu CO, u HyO mocruraercs sppexTuBHOE yIaBiuBaHue yr-
JIEKUCIJIOTO Tasa. Biaromapsa OTCYTCTBHIO 9HEPTeTHYECKOro KOTJIa,
KOMIIAKTHOCTH TypOOMAIIMH X TEIIOOOMEHHOTO 060pYyIOBAHMUSI
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obecrieyuBalOTCI HU3KHE yIeIbHbIe 3aTPaThl HA CO3JaHUE KUCIIO-
POIHO-TOILIMBHOM SHEPTOYCTAHOBKH. BeiiecTBre BBICOKOU dHepre-
THYECKOH 3)(DeKTUBHOCTH, a TAKIKe HU3KOM CTOMMOCTH 060py10Ba-
HHUA obecreunBaroTca Huskue 3HadeHuda LCOE.

Paspaborana KOHCTPYKIIUS BUXPEBOTO FOPEIOIHOTO YCTPOMCTRA,
MIO3BOJIAIONIAS YBEJINYHUTD B 2 pa3a HOPMAIbHYIO CKOPOCTH PACIIPO-
CTpPaHEeHW IUIAMEHH U YBEJIUIUTD IPEJeIbHYI0 MACCOBYIO OO Y-
JIEKHUCIIOTO Ta3a B OKUCINUTEEe, IIPU KOTOPOL 00eCcIiednBaeTcs yCToH-
ynBoe ropenue 10 87,2 %, 4TO MO3BOJAET COKPATUTH KOJIUIECTBO
BBIOPOCOB MOHOOKcH A yriaeposa 10 340 ppm.

OKCIIepUMEHTAIbHbIE HCCIeI0BAHUS TOPEJIOYHOr0 YCTPOUCTBA
KHCJIOPOHO-TOIUIMBHOM KaMephbl CTOPAHUS IIPH aTMOC(EPHBIX yC-
JIOBHUSAX IIOKA3AJIHU CIEyIOIIee:

e mnpu Ko3(punreHTe u3OLITKA OKHUCIHUTENSI, PABHOM 1, Ipe-
nensHas noaa COq cocraBmser 0,69, Ipy MOBBIIEHUH KOS(QUIH-
eHta usbbITKA okmcauTesns m10 1,45 u 1,75 npemenpuas mons CO,
cumxaercs 1o 0,57 u 0,59 coorBeTCTBEHHO;

e 3aryxaHue mrameHu npu ysemaudernud qoau COq B TOIIMBHON
cMecH 00yCIIOBIEHO KaK MOBBIIIEHUEM CKOPOCTH HA BBIXO/E U3 FOpe-
JIOYHOTO YCTPOMCTBA, TAK WHIHUOMPYOLUM TOPEeHUE XMMHYECKHM
Bospaeiicreuem COs.

JanbHeiiee pasBuTHe TEMATHIECKOTO HAIPABICHMUS:

e paspaboTKa HHEPrOYCTAHOBOK C YIVIEKUCIOTHBIM PAb04YnM Te-
soM Ha 6ase uKIa Atama ¢ «HyJIeBbIME» BHIOPOCAMH BPeIHBIX Be-
IIIECTB;

e paspaboTKa OIBITHO-IIPOMBINIJIEHHOTO M IIPOMBIILIEHHOIO
9HEPIreTHYECKUX KOMILIEKCOB C YIVIEKUCIOTHBIM Pab0oYrM TEJIOM Ha
Oaze nukIa Amama ¢ «HyJIeBbIMH» BbIOPOCAMU BPEIHBIX BEIIECTB.

C nornagom «O 3amagax 1o MOAEPHU3AINH YTOJILHOH dJHEP-
retuxkn Poccun (mo uroram 3acemanua Komurera mo suep-
reTuueckoii crparermu u pasputuio TOK Toproso-mpo-
MbINLIeHHOH manarsl Poccum)» Beictynun I'. II. Kyrosoii,
3amecTuTenb npeacenarens Komurera mo sHepreTudeckoi crpare-
ruu u passutuio TOK ToproBo-npombimmennoi namarer (TIIIT)
Poccun, coBeruux I'pynnsr komnauuit Meuern, mpodeccop.

IIpu moproroske 3acemanusa Komurera TIIII Poccun mo manuOMYy
BOIIPOCY OBLIH HCIIOJIb30BAHBI MATEPUAIBI COBMECTHOTO 3aCEIaHUs
Hayuno-texauueckoro cosera HIT «<HTC ESC» u O6beguuéuuoro
Hayumoro coBera PAH «Jueprerudeckrie cHCTEMBI U KOMILJIEKCHI»
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(mporokos sacemanus ot 24.04.2025 Ne 2/25) u Kounenmusa mpo-
rpaMMbl MOJEPHH3AIUK yrojabHOU remepanuu PP (paspaboruwm-
KM — TPYyINa YYEHBIX-9HEPTETUKOB U TEIUIOTEXHUKOB IO PYKOBO-
nersoM A. Y. Kanauésa).

Tenepanbuad cxema pasmernieHusa 3jneKTpocranimit 1o 2042 r.
(yrB. mocraHoBieHumeM lIpaButensctBa PP or 30.12.2024
Ne 4153-p) ycranasiausaer, 9yto yroiabubie TOC ocraHyTcs 0CHOBOM
sHepretuku Poccru. MupOBOIi OIBIT ITOKA3HIBAET, YTO YTOJbHAST Te-
HepaIlus UMeeT XOPOIIIue IePCIeKTUBBI PA3BUTHS, TIOCKOJIbKY Hai-
IEHBI pelleHns IpobIeM SHePreTHIECKOH, DKOHOMUIECKOH apdek-
THBHOCTH U €€ dKOJIOTHIECKOH 6€30IaCHOCTH.

TexHOI0THA TBLIEYTONHHOTO CKUTAHUA YIJIA ABIAETCI TEXHOIIO-
THeH cepeUHbI IIPOIIIJIOr0 BeKa 1 110 CBOMM SKOHOMUYECKUM U DKO-
JIOTHYECKUM TIOKA3aTesIsAM CyIIeCTBEHHO yCTyIaeT ImepeaoBbIM 3a-
PyOeKHBIM TEXHOIOTHIM CKUTAHUS YIJIEH IS SHEPreTHIECKHX I1e-
meii. B KHP u Muguu B Hacrosiee BpeMs YCIEIHO PaboTaioT
HECKOJIPKO TBHICSY KOTJIOATPEraToB C TeXHOJOTUEH CKUTaHUS YT
B MUPKYJIUPYIOIIEM KHIISIIIEM CJI0€, HA KOTOPHIX CKUTAIOTCSI HU3KO-
COPTHBIE YIIU U MIPOAYKTHI oboramenusa yriaei mouatu 10 100 %-uoit
X03AUCTBEHHOU yTHIM3allel 30/bl, & KOHIIEHTPAIUsI 3arpsa3HAI0-
[IIUX 9KOJIOTHIO BEI[ECTB — Ha IOPSAI0K MeHbIlle paboTarIux B Ha-
el cTpaHe IMbLIEYTOJbHBIX TEXHOJOTHH. OTH BBIBOIbBI ITOATBEP-
smaoTed uccaenoBanusamu, BbimoaneHubivu AO BTH B xomcop-
HyMe ¢ APYTUMH MPOMPUIbHBIMU OPTAHU3AITUAMH.

Tak:xe UMEIOTCS OTeUYeCTBEHHBIE TEXHOJOTHUH TOBBIIIEHHUSI d(-
(PeKTUBHOCTH CKUTAHUS YIJA, HAPUMeP B KOJbIIEBBIX KOTIAX.

Bapuanter 3amemnenus 00bEMA YCTAHOBAEHHOW MOIIHOCTH
YTOIBLHOM TeHepaluy IPYTHMH BHUIAMH TeHepaluy (IPUPOJHBIM
ra3oM, B0O300HOBIAEMBIMH UCTOUHUKAMHY DHEPTHH, AIePHOM TeHepa-
el U JIp.) HoTpebyeT Mo SKCIePTHBIM OIleHKaM 0ko0J10 20 TpiH py6.
IIpu sTOM cuHEpPreTHYecKHe MOCIEACTBUSI OT JUKBUIAIINU YTOJb-
HOU reHepanuu OyIyT KpalHe HEraTHBHBI C TOYKU 3PEHUS CHUIKE-
HUSI HAAEKHOCTH SHEProCHAOKEHUS U MaJeHus SHepPreTHYecKoro
cyBepeunnTera P®. PaspuTrne yroabHOM TPOMBINLIIEHHOCTH U SHEP-
TeTUYIECKOT0 MAIITHHOCTPOEHHUS C YIETOM BCETO KOMILIEKCa COIAaTb-
HBIX ACIIEKTOB BBITOJHEE BIOKEHHU CPEJCTB B AIbTEPHATHBHYIO
SHEPTreTHKy.

KoMmmmekcHbIN MOAX0a K ONTHMAJIBHOMY HCIIOIb30BAHUIO BCEX
BUJIOB TeHEPAINH JO/KEeH YUUTHIBATh BOBMOKHOCTH HOBBIX TEXHO-
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JIOTWH B YTOJIBHOM TeHepalni, UCI0Jb30BaAHUY €€ B TAPMOHUIHOUN
CTPYKTYPE C IPYTUMHU TUIIAMH DIEKTPOCTAHIIUT.

Yuacrauku 3acegauus Komurera TIIII Pocewu ormermiu, uro
0O0JIBIIION IepedeHb IPO6IeM, UMEIOLUXCI B YTOJbHON TeHepaIiuu
C Y4€TOM e€ manbHEHINero pasBUTUA B PaMKaxX dHEPreTHYECKOTO
KOMILIEeKca TpebyeT paspaboTKH IeJIeBOH TOCyAapCTBEHHOH MEKOT-
pacieBoi MporpaMMbl MOJIEPHU3AINN U PA3BUTHA YTOJbHOM reHe-
panuu P® mna nepcrnekrury mo 2042 r., KoTopas T0KHA IIPEeIyCMOT-
pPeTh KOMILIEKCHbBIE PEIIIeHUs, NICTOUHUKHN (DMHAHCHPOBAHMUS, CPOKH
¥ OpraHu3aruoHubie POPMBI peanu3anuu pador.

B 06cy:x1eHun TOKIAT0B M MIPEHUAX BHICTYIIHIH:

P. M. XasuaxmeroB, AO «Texumueckas mHcmermua EOC»;
B. [I. Bypos, 3asenyromuii kadenpoit HUY MOU, kaun. texw.
HayK, mpodeccop; B. JI. MaprimHkeBUY, rIaBHBIH peIaKkTOp U3/a-
ausa «['eosneprerura»; I'. A. Psa6oB, 3aBenymomiuii 1adoparopuei
AO BTH, gorrop rexu. Hayk; A. H. Tyros, 3aBexyromiuii orgeneHu-
em AO BTH, noxrop Texu. nayk; M. . Caniapos, npezcenarenb
cexruu HIT «<HTC EAC», kaun. texu. Hayk; A. C. Konres, reue-
panbusii qupekrop OO0 ACKUHTEX; B. I'. I'pu6uH, 3aseayio-
muit Kadenpoit HUY MOW, moxrop TexH. HaAyK, mpodeccop;
H. O. CopoxTuH, riiaBHbIi HAyYHbIH cOTpyaHuK UHCTHTYTA OKea-
wonoruu uM. I1. I1. llupmosa PAH, nokTop reomoro-Musep. Hayk;
H. B. IIyrmioBa, qupekTop HaydYHO-06pPA30BATEIBLHOTO IIEHTPA
HWUY MOWU, kaux. rexu. Hayk, qouent; H. JI. Poranes, pexrop
HUY MOU, nokTop TexH. HAyK, Ipodeccop.

CoBMecTHOE 3aceIaHNe OTMEYAET CIAeayIoIee:

lenepanpHas cxema pasmeleHus djaeKTpocraniuii mo 2042 r,
(yrB. mocranoBinenuem IIpaBurennctBa P® ot 30.12.2024
Ne 4153-p,) yecranasnusaet, uro TOC, B TOM unciie yroibHbIe, OCTa-
HyTC OCHOBOH sHepreTuku Poccuu. MupoBo#l ombIT I10Ka3bIBaET,
4YTO yroJbHAs reHepalus NMeeT XOPOIIre ITePCIeKTUBhI Pa3BUTHS,
IIOCKOJIbKY HAHIEHBI PEIIIeHUS IIPO0IeM SHEPreTUIECKOM, SKOHOMU-
qecKol d3(pPeKTHUBHOCTH M DKOJIOTHUYECKOH 0e30IIacCHOCTH.

B mupe B HacTodAIlee BpeMd yCIEITHO PaboTal0T HECKOIBKO ThI-
csta KorynoarperaroB ¢ Texuomorued [IKC, Ha kKoTOpBIX CiKHUTAOTCS
HU3KOCOPTHBIE YIVIN U IPOAYKThI oborarenus yriaei. [Ipu sTom BbI-
OpoC 3arps3HAIONIUX BEIEeCTB MEHbIIle ITbLIEYTOJIbHBIX TEXHOJIO-
U, ITH BBIBOJBI TPEOYIOT JATBHEHIIIET0 TOATBEPKIECHUS UCCIEI0-
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BaHUSMU 110 C)KUTAHUI0 HU3KOCOPTHBIX yrired B koriiax ¢ IIKC na
Tepputopuu PO.

CerojHs ysxe UMEIOTCSI OIIPOOOBAHHbBIE U ITOATBEPIKIEHHbBIE [IJIH-
TeJIHLHOU JKCILIyaTaliell OTeYecTBEeHHbIE TEXHOJIOTHH 3(PQEKTHB-
HOT'O ¥ 9KOJIOTUYHOI'0 CXHUTAHUS YIJVIS, HAIIPUMEpP B KOTJIaX C KOJIbIle-
BOH TOIIKO¥ mpW cKuraHuu O0ypwix yried Kancko-Auwmnckoro 6ac-
ceitna. Taksxe peasn30BaHbI IPOEKTHI MTOBBIIIEHUS SKOIOTHIECKON
6esomacuocTH yroabHbIx TOC myTéMm mepeBosia yroabHbBIX KOTJIOB HA
cucreMy 6€3Ma3yTHOTO PO3IKHUTA.

CoBMecTHOe 3acegaHue PENINIIO:

1. IlogmepsxaTh mpencTaBIeHHYI0 paboyei TPYMIIION SKCIIEPTOB
oz pykoBoacTsoMm A. Y. Kamauésa Konremniuio mporpamMmmsr Mmoaep-
HHUBAINHU YTOJbHOM 3HepreTurku Poccuu.

2. PexomenmoBars Munsuepro Poccun, MuHsKOHOMpPa3BUTHSA
Poccuu, Munnpomropry Poccuu coBMEecTHO C 3HEPreTHYeCKHUMU
KOMIIAHHUSIMH, TPOU3BOJUTEISAMI [EHEPHUPYIOIIero 060pyI0BAHUI
U IPYTHUMH 3aWHTEPECOBAHHBIM OPTaHU3AIUAM paspaboraTh Iese-
BYIO FOCyIapCTBEHHYIO MEKOTPACIEBYIO IIPOrPaMMy MOAEPHU3AIUN
¥ pas3BUTHA yroibHOH reHeparuu PP Ha mepcnextusy mo 2042 r.
C UCII0JIb30BaHMEM ToJ0keHu KoHenuu.

3. PexomengoBars Munsuepro Poccuu npucBouts mporpamme
MOJIEPHHU3AINN YTOJBHOH reHepanuu P® craryc HallMOHATBLHOTO
MIPOEKTa, TOCKOJIbKY OHA CTAHET TIOKOMOTHBOM PAa3BUTHS HE TOIBKO
sHepretuku Poccuuy, HO U 9HEPTETUYECKOTO MAIIMHOCTPOEHU, Me-
TAJLypPTUU ¥ SKOHOMHUKHU CTPAHBI B 1I€JIOM.

YKazaHHYI0 IPOrpaMMy pa3paboTaTh KAk COCTABIAIOIYIO YacTh
HAITMOHAIBHOTO IIPOEKTa PA3BUTHA JIEKTPO3HEPreTHKH 10 2042 r.,
o uém muauCTp 3Hepreturu Poccuu C. E. Ilusunes ckaszan 2 anpena
2025 1. Ha sKoHOMIUYEecKoM dopyme B r. Kazauu.

4. TIpoBecTn aHAIN3 0TEYECTBEHHOTO U 3apy0OEKHOTO OIIbITA Pa3-
PabOTKY KOHIIEIITYyaIbHBIX ¥ IPOrPAMMHBIX JOKYMEHTOB II0 JaHHOH
mpobaeMe U BbIpaboTaTh PEKOMEHAAIMH TI0 WX HCIOJIb30BAHUIO
B IIporpaMMe MOJepHU3AINY U PA3BUTHS yTOIbHOU reHeparuu PP.

5. IleneBaa rocymapcTBeHHAs MeKOTpacieBas IIporpamMma Mo-
MEPHUBAIINH U PA3BUTHA YTOJIbHOU reHepanuu PP Ha mepcnekTuBy
o 2042 r. momKHA IPEIyCMOTPETh KOMIIJIEKCHBIE PEIeHUsd, B TOM
YHCIIe TI0 CIEeAYIONIUM HAIIPABICHUAM:
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e pas3paboTarh efUHYI0 TEXHUIECKYIO TOTUTUKY MOIEPHU3AIIHH
YTOJILHOU TeHepalyu, STAMHOCTh BBHIBOJA W3 JKCILIyATAI[AH MO-
panbHO U (PUBUUECKU YCTAPEBIIIEr0 000Dy I0BAHN,;

e paccMOTpeTh TEXHOJOTHYECKHi o0pas yrombHbIx TOC Kak
SHEPTONPEANPUATHH, COATAHCHUPOBAHO IIPOU3BOMAAIINX BIEKTPO-
SHEPTHIO0, TEILIO ¥ MPOAYKTHI IOIYTHOTO CKUTAHUS YT,

e TIOBBICUTHh B(PPEKTHBHOCTH OCHOBHOTO M BCIIOMOTATEIBHOTO
obopymoBauus, mercreyomuero Ha TAC u TAL] 6mokoB Ha yrite.
g mepcreKTUBHBIX 9HEPTOOJOKOB HA CyHIEePCBEPXKPUTHUYECKHE
mapameTpsl moBbicuTh KILJ mo 45 — 48 %, a nys sHeproycraHoBoOK,
paboTrarorux mo muKIy Asxnama, 10 53 — 55 %;

e B DKOJIOTHYECKOU GesomacuocTu B Tedenue 10 — 15 jer BoriiTH
Ha ypOBEHb BHIOPOCOB BPEIHBIX BEII[ECTB YTrOJbHBIX KOTJIOB /10 YPOB-
Hel, TOCTUTHYTHIX B MUPE C YIETOM POCCUHCKUX YCIOBHUIH;

e BbIMTH Ha 100 % yTUIM3aIuu 30JI0IIIAKOBBIX OTXOIOB, H3Y-
YHWB U WCHOJH30BAB MUPOBOM OIBIT, aJAIITUPYS €0 K POCCUUCKAM
yenouaMm. OCHOBHBIM HANpaBIeHUEM YTHINU3AINN 30I01LIAKOBBIX
otx070B (3II10O) cunraTh IPOU3BOACTBO 30JI0ILIAKOBBIX IIPOLAYKTOB;

e BBecTH 06s3aTeIbHOE TPeOGOBAHNE K HOBBIM IIPOEKTAM YTOJb-
HOM reHeparuu paspadbaTbiBaTh MPeIJIOKeHNU X03IHCTBEHHOTO UC-
MM0JIb30BAHUSA 30JI0IIIAKOBBIX OTXOIOB C COTIIACOBAHKEM MOTpeOuTe-
nen S1IIO;

e paccMOTpPeTh BO3MOMKHOCTH OTKasa or 3axoponenus COy orle-
HUB DKOHOMUYECKYI0 5(P(EeKTUBHOCTD JTaHHON TEXHOIOTUH;

e mpoBectu aHamus CTpareru HU3KOYTJIEPOIHOIO PA3BUTHUS
P® nmo 2050 r., dOuepreruyueckoit crpareruu Poccuiickoit Pesepa-
uu Ha nepuox n10 2050 r. u 'eHepaabHOIT cXeMbI pasMelneHus 06b-
€KTOB DJIEeKTPodHepreTuKu A0 2042 r. B IeJIIX UCKIIOUYEHUI COmep-
JKAIUXCH B HUX MIPOTUBOPEYNIA;

e TIPEJIOKUTH DKOHOMHUYECKHUE U a[MUHUCTPATUBHBIE CTUMYJIbI
[T MOJIEPHU3AIINY YTOJAbHOHU renepanuu PO;

e YCTPAHUTHh OYEBUIHBIE TIOMEXH B TEXHHUYECKHX periiaMeHTax
Pocrexnanzopa Poccun, mpensaTcTByOIUX BHEJPEHUIO HOBBIX TEX-
HOJIOTHH B yTOJILHOHU TeHepaluu, HAIpuMep cucTeM 0e3Mas3yTHOTO
posskura, y:xe saecéuubix B UTC H/T 38 — 2022 u noaTsep:xaéH-
HBIX CYLIECTBYIOIIEH IPAKTHKON 3aBOJOB-U3TOTOBUTENEH B PD;

e MOJEPHU3AIHA YTOJIbHOU DHEPTETHKHN J0KHA OCHOBBIBATHCS
Ha KOMILJIEKCHOM II0JIX0/ie C pa3paboTKOH ONTHMAIBHOM CTPYKTYPhI
BCeX THUIIOB TeHepaIliy Ha TePPUTOPUH;
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o IIPEJIOKHUTD TEXHOJOTHIO rasu(PUKAINY YIJII KAK B DHEPTeTH-
YECKHX IeJIX, TAK U B COCTABE KOMILIEKCHBIX IPOEKTOB YIIIEXUMUU;

e s obecrieyeHns SKOJIOTHUYECKON 0e30IIacCHOCTH ra30BbIX BbI-
6pocos yroabubix TOC paspaborars 0TeU4eCTBEHHBIE CHCTEMBI Ta30-
OYHCTKY U JaTh IPEIJIOKEHUs 110 mepepaboTKe U HUCIOIb30BAHUIO
MIPOAYKTOB (OTXO/OB), MOJIYYIAIOIUXCS IIPU OIHCTKE;

e PAcCCMOTPETH BO3MOKHOCTD HCIIOIb30BAHUS TEXHOJIOTHH K-
TPOHHO-JIyY€BOH OYHCTKY OTXOIAIIMUX TA30B I KOMIIJIEKCHOTO pe-
LIeHUs MPO6IEeMbI SKOIOrH3auy ra3oBbix BeiopocoB TIAC, ysenu-
genus KIIJI cxxuranus TBEPAOTO TOIINBA U MIOIYUYeHU MUHEPAIb-
HBIX YIOOPEeHUIt;

e B IIe/IIX [IOBBILIIEHHU CPOKOB SKCILUIYATAIIMHA SHEPTEeTUIECKOr0
obopymoBauus, mossimenus KIII yronbHoi renepamuu, yBeande-
HUS 9KOJIOTH3AINY SHEPTeTHKH JIATh IIPEJI0KEHHUs 10 ITOBBIIIIEHUI0
KaJyecTBa CTallel, MPOU3BOAUMBIX B P®, U yCcOoBepIIEeHCTBOBAHUIO
MeTaJULyPTUYeCKUX TEeXHOJIOTHM.

6. OueHHUTH UHTETPATBHBINA 9KOHOMHUYECKHUH 3(PeKT OT peann-
3alliy IIPOTrpaMMBbl MOJIEPHU3AIIUNN U PAa3BUTHUA YTOJIbHOU reHepa-
nuu PO u 94acTHBIX SKOHOMUYECKUX 3(P(EKTOB: B CAMOM 3JIEKTPO-
OHEepreTure, TOIINIMBHBIX OTpPaCIdX, O9HEPreTu4YeCKoM MallluHO-
CTPOEHUH, SHEPTETHIECKOM CTPOUTEIHCTBE.
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CoBpeMeHHOe cocTosiHUEe
U NepcneKTUBbl pa3BUTUA TEXHOJIOMMMN
yronbHou reHepaumu B Poccuu n Mupe

19 mosiopsa 2025 r. Cocrosimoch coBmecTHOe 3acemanwe Hayud-
Ho-rexumuecko kosneruu HII «HTC EQC» u cexknuu «JHepreTu-
YeCKHe CUCTeMbI ¥ 00beKThI sHepreTukn» Oobequuéunuoro Hayuno-
ro cosera PAH «Juepreruyeckre cucTeMbl ¥ KOMILIEKCHI». IIpoTo-
kot Ne 6/25 zacenanus yreep:kaéH npesugeatom HIT «<HTC ESC»,
JIOKTOPOM TeXH. HayK, mpodeccopom H. JI. Poramesbim.

Co BerynurensHbIM ciioBoM BeicTynua B. B. Monozaiok, nepBbiit
3amectutenb Ilpencenarens Hayuno-rexnuueckoit komnerun HII
«HTC E9C», samecrurens Ilpencemarens ceknuu «JHepreTuye-
CKHe CHCTEMBI U 00BbeKThI sHepreTuk» Oobequuénunoro Hayuunoro
coera PAH «3JHeprerndyeckne CHCTEMbI U KOMILIEKCHI» ITOKTOP
TexH. HayK, mpodeccop. OH 0OTMETHII, YTO HA 3aCefaHUAX [IOCTOSHHO
peub uzetT o mpobieMe yroabHOU reHepaiuu. Tak, Ha COBMECTHOM
sacemanun 24 ampens 2025 r. mommep:xaH BbImoaHeHHBIH AQO
«BTU» romIuiekc pabor 10 TEXHUKO-3KOHOMHYECKOMY 06OCHOBA-
HHUI0 BHEIPEHHS TEXHOJOTUH IHUPKYJIHUPYIOIIEr0 KHUIIAIIEero CJIO0S
(ITKC) mipu TeXHHYECKOM IIePEeBOOPYKEHUN SJIEKTPOCTAHIIUH, CiKHU-
ralyuX yroJlbHOE TOILIHBO.

Ha macrosiem 3aceqannu mpeioKeHo 00CyIUTh COBPEMEHHOe
COCTOSTHUE U MEepPCHEeKTUBbI PA3BUTHUA TEXHOJOTUH YTOJIbHOU reHe-
pamuu B Poccuu u B Mupe.

C moxmamoM «AHAIH3 COCTOAHHA PaspadOTOK B 00JIacTH
CO3IaHHUA yIrOJIbHBIX IIAPOCHIOBHIX 9HEPTrO0JIOKOB HA IIOBBI-
IeHHbIe mapaMeTrpsl nmapa» seictynui A. H. Poraaes, 3aBe-
nytomui kadgeapoit UTHO HUAY «MOW», nokrop TexH. HAYK.

Muposast TeII09HEePreTHKA JOCTUTIA 3HAYUTEIHHOTO ITporpecca
B MOBBIIIEHUH HAYAIBHBIX IIAPaMeTPOB Ha HapoTypouuubix TAC.
Ha cerogusmnuuii nens B Poccuu mupoko pacipocTpaHeHbl 9HEePro-
Omoku Ha cymepkputruyeckue mapamerpbl mapa (CKII). B KHP,
Anonun, CIIA, EC u IOxuoit Kopee BBemeHBI B 9KCILIyaTAIIUIO
¥ YCIIEIITHO (PYHKIMOHUPYIOT SHEPTOOIOKH HA CyIepCBePXKPUTHYE-
cxue nmapametrps! napa (CCRII). IlpenensubiM ypoBHEM TeMmepa-
TYP CBEIKETO Iapa u mapa IpoMeKyTOUHOTO IIeperpesa B MUpe sIBJIS-
toresa 600/620 °C. JlanpHelileMy HOBBIIIIEHUIO TEMIIEPATYPHI Iapa
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MPEIATCTBYET OTCYTCTBHE JKAPOIPOYHBIX MATEPHUAJIOB, CIIOCOOHBIX
mmurenbHoe Bpems (1o 200 Thic. 9) paboTaTh IO HArPY3KOM B yCJI0-
BUSX BBICOKHX TeMiepatyp. [lo 910l npuyuHe emné Hu ogHa cTpaHa
B MHpE He IOCTPOMJIA JeMOHCTPAIIMOHHbINA SHEPro6/I0K Ha yIbTpa-
cBepxkpuTnyeckne mapamerpsl mapa (YCKII), o B TO ke Bpems
MIPOJOJIKAIOTCA Pa3pabOTKU MaTEepPHAIOB U HAYYHO-TEXHUYECKUX
peleHnii, KOTOPbhIe MIO3BOJIAT B3ITh HOBYIO «ILIAHKY», KOTOPO#H Oy-
IleT COOTBETCTBOBAThH HauajbHas Temmeparypa mapa 630 — 650 °C
U BBIIIIE.

IInonepoM BBICOKOTEMIIEPATYPHOM MAPOTYPOUHHON TEXHOIOTHH
asasics Coerciuit Coro3. B 1966 r. ma Kamupckoit 'PAC 6b11 mo-
cTpoeH sKcrnepuMeHTanbHbIN sHeprodmok CKP-100-300 ma CCKII
(po = 29,4 MIla, #, = 650/560 °C), KOTOPBIA SKCILIyaTHPOBAICS 0
cepemnunb! 1970-x rogos. Ha 6moke CKP-100 ucnbrTanb! Tpu jeru-
poBaHHbIe aycreHuTHBIE cTanu J11184, 1117 u OU695P. Hapabor-
Ka 000pyI0OBaHUA B paMKaX OMNBITHOM SKCILIyaTalluu 0JIOKa cocTa-
Buna 17 toic. 4. [lo sxcniepumenTansaoi crannuu BTH napomnpogo-
bl u3 cranu JI1184 skcmnyatupoBanucs B Tederue 120 Twic. 4, u3
cranu III17 u OU695P-54 thic. u 52 ThIC. 4 COOTBETCTBEHHO.
BenencrBue yMeHbIIEHUA 9KCIIyaTAIIMOHHOTO PeCypca OCHOBHOTO
obopymoBauusa TAC, cOTPOBOIKIAIOIIETO MOBIIIEHIE TEMIIEPATYPhI
rmapa ¥ OTHOCHTENbHO HHU3KHX I[€H Ha YIIIEBOIOPOIHOE TOILTHBO
B Coserckom Corose, mcciaemoBaHusA 0 NAHHOMY HAIPABICHUIO
MIPUOCTAHOBHUJIM, & OCHOBHBIE YCHJIMS HAIIPABUJIM HA YBeIHYEHUE
€IUHUYHOM MOIITHOCTH U MOBbIIIeHHE d3(PPEKTUBHOCTH 060pyI0Ba-
aua TOC ua CKIL. Oguako B paMKax MPOBENEHHBIX UCCAEIOBAHNM
¥ paspaboToK ObLIA J0Ka3aHa MMPaKTHYeCKas BO3MOMKHOCTH CO3/a-
Hus naporypbunnoro sueprobiaora Ha CCKII ¢ mavansHO# Temme-
patypoit 650 °C.

IlepBas samaguas TOC ma CCRII «3ammcroyn-1» samyiiena
Bakcmryaranuio B CIITA 8 1970 r. Hauanbuble mapaMeTphl OIIBITHO-
ro 6;10Ka 6bLTH BeIOpanbl paBubivu 29,4 M11a/648 °C. Peanusosana
cxeMa C JIBYKPATHBIM IIPOMEKYTOYHBIM IeperpeBoM 565/565 °C.
OmnbrTHAs 9KCILTyaTanusa 610Ka IpoBoamiacs B redenre 130 Toic. 4.
Ilo uroram npoBenénubix B CIITA ncnbrranuii 66L11 OTMEYEHBI IIPO-
6J1eMbI JOITOBPEMEHHOM IIPOYHOCTH KaPOIIPOIHBIX MATEPHUATIOB, BO
MHOTOM IIOBTOPSIOI[HE BBIBOJbI COBETCKHUX YYEHBIX, H3-3a YEro
JAIbHEHNIINEe UCCIeJOBAHNUS B HAIPABICHUH CO3IAHUSI CEPUHHBIX
suepro6oxoB Ha CCKII 8 CIIIA rakixe 6bU1H IPHOCTAHOBIEHHI.
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B mocnenytomnue 20 mer B 3apyOeskHBIX CTPAHAX BEIHUCH paspa-
OOTKH II0 TOBBINIEHHUIO HAYAIHHBIX IIAPAMETPOB 10 3HAYEHHUH, Cy-
II[EeCTBEHHO MEHBIIINX [TapaMeTpPOB CBEKEro mapa y HCIBITAHHBIX
B CCCP u CIITA BbICOKOTEMIIEPATYPHBIX MAPOTYPOUHHBIX SHEPTO-
6mokoB. Ilapamerpb! BBIOMpAINCH O KPHUTEPUIO HATHYHA KapO-
MPOYHBIX MAaTEPHUAJIOB, CIIOCOOHBIX IHUTENIHHOE BpeMs obecrie-
YUBATh HAMEKHY0 paboTy TEINTOHANPSIIKEHHBIX JeTaled W y37I0B
B BBICOKOTEMIIEPATYPHBIX YACTAX OCHOBHOTO 000pyZOBaHUA
(25 — 28 MIla, 565 - 590 °C).

PesynpTaToM BBIMOIHEHHBIX PaspabOTOK CTAIO AKTHBHOE BHE-
nperue B 1990-x rogax TAC, paboraromux aa CCKII, B crpanax EC,
Amonun u CIHIA. KIIJ nayumux 3apy0eskHBIX HTApOTyPOHMHHBIX
sueproo6sorkoB Ha CCKII B cpeauem ua 4 — 5 % BrIle, 4eM y Tpagu-
muouHbIX 6;10kK0B HA CKII. Tpaexkropus pasBUTHA TEXHOJIOTUH BbI-
COKOTEMIIEPATyPHbIX HapoTypOuHHBIX sHeprodmoxoB Ha CCKII
B PA3INYHBIX CTPAHAX MUPA BO MHOTOM cxoska. [lomobue mpociexu-
BaeTCs HA YPOBHE KaK OPraHU3alMOHHBIX MEXaHU3MOB CO3IAHWSI
HOBOM TEXHHUKH (B paMKax HAIMOHAIBHBIX HAYYHO-TEXHUUYECKHUX
IIporpamMmM), Tak ¥ COCTABA, ITOCIEA0BATEILHOCTH BhIIOJIHEHUS Pas-
paboTOK U IIe/IeBbIX 3HAUYEHUH OCHOBHBIX [TAPAMETPOB ITePCIIeKTHB-
HBIX 9HEProOJIOKOB.

Ceromusa B fAmounu nmpumepHo 15 % ycTaHOBIEHHON MOIIHOCTH
MIPUXOAUTCS HA yroabHble napotypbounusie TOC. Havanvuasa tem-
nmeparypa mapa OOJbIIHHCTBA COBPEMEHHBIX SIMIOHCKUX HApPOTyp-
OuHHBIX dHepro6mokoB mpesswimaer 580 °C, a cpexgHee 3HaUeHUE
KIIJl merto cocraBmser mpubmusurenbro 42 %. O0maa ycraHos-
nmennas moinHoctb maporypounubix TAC ma CKII u CCKII cocras-
aser 39,8 I'Br, u3 koropsix 25,8 I'Bt mpuxoauTcsa HemocpeacTBeH-
uo Ha 6;0xu ¢ CCKII.

B Rurae B peruone Buyrpenuss Mouroaus nepsyio TOC na
CCKII (¢ = 593 °C) mocrpounu B 2003 r. ¢ MCIOIBL30BAHUEM HM-
MOPTHBIX MaTepuaioB. Vcmonab3oBaHuwe 3apy0eKHBIX CTAIEH
¥ CILJIABOB O0YCIIOBHJIO YPEe3MEPHOE ITOBBIIIIEHNE CTOUMOCTH 000Py-
noBauwusd. [ MOBBIIIEHNS PEHTA0EIBHOCTH U 00€CIIeUeHHU TEXHO-
smoruyeckoi HesasucuMoctH crpansl KHP 3a 10 jer ymamocs paspa-
6oraTb COGCTBEHHBIE JKaPOIIPOIHBIE MATEPUAIIBI, KOTOPBIE IT03BOJIH-
JIW TIOJTHOCTHIO 3aMEHUTD 3apybeskHble Mapku cramnei. Ha 2022 r.
CyMMapHas yCTaHOBJIEHHAA MOI[HOCTh Y9HEPreTUIECKUX 0JI0KOB Ha
CCKII cocraBmser 313 MBr.
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B Poccun k Bompocy cosmanus HOBBIX 3Hepro6mokos Ha CCKII
BEPHYJIHNCH 3HAYUTENHHO M03:Ke, UeM B CTpaHaX-THIepax pasBUTHA
IaHHOHU TexHOMOTHHU. ['eHepanbHOM cXeMoi pasMelnieHus 00bEKTOB
ayieKTposHepreTuku no 2035 r. mpexycMOTpeH BBOX B 3KCILIyaTa-
muio nepsbix sHeprodsokos Ha CCKII mortaocteio 660 MBr. Takue
6JIOKY TIAaHUPOBATIOCH HAYATH BBOJUTH B OKCIUIyaTAIIHI0 HAYHHAA
¢ 2020 r., ograko 10 cux mop B Poccuu He peann3oBaH HU OJUH IIPO-
ekt o crpoureabcTBy TOC ma CCKII.

B 1o e Bpema kommanueit AO «CuiroBbie MaIliuHb» paspadora-
Ha maporypbunHHas ycraHoBka K-660-270 momrmoctsio 660 MBT
¢ HAYaILHBIMH IapamMerpamu mapa 26,5 MIT1a/610 °C/610 °C. B na-
cTosdIee BpeMsa B MUpPe HACIYUTHIBAETCA HECKOJIBKO MecATKOB TIC
ua CCKII, mocrpoennsix B ocHoBHOM B Kurae, I'epmanuu, [lanun,
Anonun, I0xu0#t Kopee, Uunun u CIIA.

IIepssoie cepuitubie sueprodnoku Ha CCKII mauanu mosasaaThes
B 1990 r. IX oTTHYUTEIBHBIME 0COOEHHOCTSIMHE SIBJISIOTCS IIPEUMY-
1I[eCTBEHHOE UCII0Ib30BaHIME JBYXKPATHOTO IIPOMEKYTOYHOTO IIepe-
rpeBa, OTHOCUTEIbHO HeBbIicoKas morraocTb 380 — 700 MBr u ua-
YangbHAA TeMIlepaTypa Iapa, He IIpeBBIIAiollad, Kak IPaBHIo,
582 °C. Ha mosgHuxX sTamax OCBOEHHS TEeMIIEPaTypPHOTO yPOBHS
580 °C B sKCILIyaTAI[HI0 CTAJIH BBOAUTH SHEProOIOKHU C eIlé 6oiee
BBICOKMMHU IapamMeTpamMu napa, mocruraomumu 593°C/31 Mlla,
IIPH 5TOM 3JIEKTPHUYECKas MOITHOCTh Bbipocia 10 1000 MBrt. B cBa-
31 HAYAJIOM IIPOMBIILIEHHOTO [IPUMEHEHUA KAPOIPOYHBIX CTAIeH
T92, P92 u npyrux TenaocToiKux MaTepuanos B Hauamde 2000-x ro-
OB HAYMHAIOT IIPOEKTHPOBATh sHeprerudeckue 6iaoxu Ha CCHII
¢ OMHOKPATHBIM IIeperpeBoM mapa Ha Temrieparypbl 600/620 °C.
JL 1151 moBBIIIIeHNsT SHEPrOa(P(PEKTUBHOCTH 110 Mepe OCBOEHHUS TeMIIe-
parypuoi «mraakn» 600 — 620 °C ¢ 2013 r. B MEPOBOI SHEPreTHKE
cosparorcs 6soku MorHocTho 1000 MBr, pa6oraroue npu Temie-
parype 600 — 620 °C, HO y:Ke ¢ HCIIOIB30BAHNEM ABYXKPATHOIO IIe-
perpesa mapa.

Ha 2023 r. ycranosienHas MOITHOCTD BeeX TOC, UCITOMB3yOIIIX
sueproboku na CCKII, cocrasmma 395,1 I'Br. Haubonbiee pac-
npocrpanenne rexuonaorus CCKII nonyunna B Kurae (79,4 % mor-
HocTu Bcex GiokoB). Bomee Bwicokmit KIIJl merTo mocruruyr Ha
yrompuo#t TOC «Xyamsm Jlaity» ¢ CCKII, mocrpoennoi Bo3ie
r. Tattaus B 2019 r. Equanynas saekTpudecKkas MOIITHOCTD DHEPTO-
6moka pasua 1000 MBr, KITJ merTo 6;10Ka cocrasmusier 48,12 %. Ha
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CTAHIUY PeaTNu30BaH ABOWHON MHPOMEKYTOUYHBIH Ieperper mapa
(600/620/620 °C).

Ha TOC «Xyamusu Jlaity» B 1eaiX JOCTH:KEHUS MHUHUMATIbHBIX
YAEeJIbHBIX PacxXog0B TOILIMBA IIPUMEHAETCA I.IeJII:Iﬁ KOMILJIEKC TeX-
HUYECKUX MEPOIPUATHAH U PEIIeHn:

e peanus3anud JBYXKPATHOTO IIPOMEKYTOYHOTO IIEperpeBa mo
remneparypsl 620 °C;

e NCHOJb30BaHUE PA3BUTOMN CUCTEMBI pereHepalinu, COCToAIen
u3 10 mogorpeBareneil mUTATEIBHOM BOAbBI, 00ECIEIUBAIOIIEH I0-
JIOTPEeB muTaTeabHOH BobI 10 321 °C;

e obecrieueHHEe BBICOKOTO BHyTpPeHHEro orHocutenabHoro KITJT
TypbuHbl 90 %, 4TO JOCTUTAETCS B TOM YHCIIE 3@ CIET IUTAHUSA II0-
IorpeBaTesieil ceTeBON BOJBI M3 OTOOPOB CIIEIHAIBLHON TYPOUHBI
c nporusozgasinenueM (KIIJI 88 %), BbIxI011 KOTOPOI HAIIPABIAETCS
B [leasparop;

e mocTH:KeHue IIybokoro Bakyyma (4,5 klla) B koHmeHcaTope 3a
CUET OXJIAKIEHUS BOMOM U3 P. XyaHX?.

EBponeiickuii cor03 OLHUM U3 IEPBBIX CPeIU IPOYHUX CTPAH IIPH-
CTYIHJI K MIPOBEIEHUI0 HAYIHBIX HCCIEI0BAHUN U pa3paboTok, Ha-
npaBIeHHbIX Ha co3ganue sueprodmoros Ha Y CKII. Ilepsrie Hayu-
HO-HMCCIEIOBATEIbCKHUE MTPOEKTHI ObLTH HauaThl B 1980 1. B 1998 .
Ha OCHOBE IIOJyYEHHBIX Pe3yJbTaToB ObLI JaH CTAPT PSAIAYy HAIWO-
HanbHBIX mporpamm EC, HameneHHBIX HA Pa3spabOTKy KOMILIEKCA
peliieHui B obecrieueHne CO37aHuA IEPBOTO B MUPE JEeMOHCTPAIH-
ouuoro suepro6aoka Ha Y CKII. Haunbonee nsBecTHOM U AIUTED-
HoU mporpammoit siBasercss AD700, B paMkax KOTOPOUH ITPOBEIEHO
TEXHUKO-9KOHOMIYECKOe 000CHOBaHUE BHIOOPA MATEPHAIOB U pas-
paboTaHbl KOMIIOHOBKM SHEPreTHYECKOrO 000pYyJOBaHMUS HA Iapa-
verpel 700 °C u 37,5 MIla. B xome peanusamuu wucciemoBaHUMR
u paspaborok 3a nepuox 1998 — 2020 rr. 6bLIN MOIYYEHBI CIEIYIO-
e pe3yIbTaThI:

e TIOATBEPKIEHNE TEXHOIOTHIECKOH OCYIIIECTBUMOCTH U TEXHHU-
KO-9KOHOMMYECKOH Ie7IeCO00PA3HOCTH peaTu3alii KOHIEIIIHN
CO3IaHMs SHepreTuuecKoro obopynosauns Ha ¥ CKII;

e pas3paboTaHbI U IIOCTABJIEHbI HA IPOU3BOICTBO HOBbIE MApPKHU
HUKeJIeBbIX cIIaBoB 155, 263, 617, 625, A617m u xap., criocobHbIE
paboraTh B fuamnasone remmepartyp ot 650 mo 720 °C npu gaBiennn
1o 35 MIla;
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e paspaboTaHbl KOTEIbHBIA arperar, TypOWHA, APOIPOBOILI
U peryaupyroiue kiramnans! qjsa sueprobmoros Ha CCKII ¢ mavans-
weiMu napamerpamu 37,5 MIIa/720 °C.

B pamrax mayuno-TexHmuyeckux nporpamm EC mranmpoBazocsk
paspaboTaTh ¥ CO34aTh IIOJHOMACIITAOHBINA IEeMOHCTPAIIMOHHBIH
ook (FSDP, full-scale demonstration plant) ua ¥ CKII (500 MBr,
705/720/35) mo 2021 r. ¥YcmemHoMy MOCTHKEHHUIO TIOCTABICHHOM
[IeJIX BOCIIPEIIATCTBOBAIO HECKOJbKO (parkTopos. IlommTuka yrie-
POIHOTO PEryJIUpPOBAHUSI U BBICOKAS CTOMMOCTH KBOT HA BBIOPOCHI
COy (ua 2023 r. upessbimaer ormerky B 100 mos1.) okasanu Hera-
TUBHOE BIUSHUE Ha YKOHOMUYIECKYI0 3 (PEeKTHBHOCTH CTPOUTEIHCT-
Ba yroapabix TAC B EC. Ha ceroguamuuii qeHb MepCIeKTHBBI
crpouTeabeTBa HOBBIX yroibHBIX TOC, B Tom uncie na CCKII, ue-
Pa3pBIBHO CBI3aHbI C IPUMEHEHUEM CUCTEM YIABIUBAHUI U 3aX0PO-
wenns CO,, peanusanus KOTOPBIX TAKKe BIIEYET 3a COOOM KOJIOC-
caJbHbBIE OIEPAIMOHHEIE U3IEPKKY U KPATHOE YBeINIeHre pasme-
pa KanuTaJIbHBIX BIOKeHuH (B 2 — 2,5 pasa).

Ilenbio cOBOKyIHOCTH aMEPUKAHCKUX IIPOrpaMM, KOTOPbIe BMe-
cre moxkHO 0603HaunTE COMTEST (component test), siBmsercs
MIPOEKTHPOBAHUE, CTPOUTEIHCTBO U BBEIEHHUE B 9KCILIyaTAI[UIO TI0JI-
HOMAcCIITa0HOTO OIIBITHOrO sHeprerudeckoro 6;oxka ma ¥ CKII. Ha
2023 r. BBIOpAHBI MaTEPHANBI, HPUTOAHBIEC IJIS WCIOJb30BAHUSI
B DHEPreTHYECKOM 000pynoBanuu 171 sHeprobaoka Ha Y CKII u pas-
paborana KOHCTPYKTOPCKAs JOKYMEHTAI[Usd Ha OCHOBHOE U IOIIOJ-
HUTEIbHOE SHEPTreTHYecKoe 060pymoBaHMe, CIIoco0HOe paborarh
npu Temneparype napa xo 760 °C u gaBrennu 37,9 MlIla. B pamrax
HaIMOHATBHOM mporpammbl Ha 2021 r. 6bLT 3aITAHUPOBAH 3aILyCK
B OIBITHYIO SKCIUIyATAIlMIO JEMOHCTPAI[MOHHOIO SHEeprobJoKa Ha
YCKII. Benencrsue pama HepeléHHBIX TPOOJIEM B YACTH CO3TAHUS
SKOHOMMYECKH MOCTYIHBIX ¥ HAAEKHBIX B YCIOBHIAX JJIUTENIHHOM
SKCILIyaTAINH JKAPOIPOYHBIX CIIABOB IIPOIOJIKEHUE paboT Mo co3-
JAHUIO [MHUIOTHOTO SHEPro6I0Ka OTIOKEHO.

IIo604uHBIM PE3yIHTATOM BHIMOJIHEHHUS IPOrPAMM IO/ OOIIHUM Ha-
spauneM COMTEST sasnsercs rexuomorus SteamH xommamum
General Electric, Ha ocHOBe K0TOPOIi ITpeaiaraeTcs mocTpouts TIC
nma YCKII B mmporom guamnasone 600 — 1100 MBr. Peamusamnus
mpoekra SteamH 1o ganasim GE obecrieunBaer pocT sHepreTmye-
cKoi a¢pperTrBHOCTH Gosiee ueM Ha 15 % B CpaBHEHUH CO CPEIHUM
MUPOBBIM ypoBHEM d(pderrrBHOCTH yronbHbX TAC. IIpoexT mpe-
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IyCMATPUBAET PEeaU3aIlhI0 HAICTPOUKH N00aBOYHOTO OJIOKA HA
CCHII ¢ mauanpabivu mapamerpamvu 30 MIIa/650 °C.

B fAmonuu B niensx obecriedeHuss BOSMOKHOCTH IePexo1a Ha HO-
BBIH ypoBeHb ImapameTrpoB mapa ¢ 2000 r. peanusyerca KOMILTIEKC
mnmporpaMm B obeclieueHre (pOpMUPOBAHUS HAYIHO-TEXHHYECKOTO
3amena mis cosmamus aemoHcrparmonHoro 6;okxa ma YCKIL. Ha
JAHHBIM MOMEHT 61arojapsi BLITOJTHEHHWIO HAITMOHAIBHOM IIPOrpaM-
MBI paspaboTaHbl HOBbIE BU/IbI IETHPOBAHHBIX CTAIEH, KOMIIOHOBKU
KOTJIOB M TypOuH, criocobHbIX paborarh mpu Temieparype 720 °C
u nasnerun 35 MIla. B dmouuu 10 2021 r. ruraHupoBaIoch Co31aTh
nepBeiii sHepretuueckuit 610k Ha YCKII momuoctsio 600 MBt
¥ IYCTHUTH €r0 B 9KCILIYaTaIHIO.

C 2010 r. g1 TUKBUAMPOBAHUS TEXHUKO-HAYIHOTO OTCTABAHUS
B KHP B cepe maporypOHHHBIX TEXHOJIOTHI BBeleHa HAITMOHAb-
Has Iporpamma Jjs co3ganus sHeprerudeckux 6aoxos Ha Y CKIIL.
B xoze BBIOIHEHHS COCTABIEHHOrO Iiana B Kurae ompenesnensr
MOIITHOCTH ¥ IIapaMeTpsl napa omnbiTHOro 6;10Ka Ha ¥ CKII, BBIIOII-
HEHO 5CKHU3HOe IIPOeKTUPOBaHKe KOTJIa U apoBOil TypOuHbI, pabo-
raromux npu Temneparype 720 °C u gasnenuu 35 MIla, 3aBepie-
HBI 1ab60paTopHbIE HCcaemIoBaHuA TPY6 u naTpyokoB. B Hacrosiee
Bpemsa B KHP mpoBoxsaTcs uccneqoBanus TepMOCTOMKUX MaTepua-
JIOB /151 TYPOUHBI, OcyIiiecTBIsgeTcsd 863 IporpaMMbl UCCIEI0BAHUN
u paspaborok npu yuactuu crpad EC, CIIA, Anonun u IO:xuoi
Kopemn.

C noknagom «CpaBHHATEIBHBINH AHAIN3 COBPEMEHHBIX TEX-
HOJIOTHI OYHCTKH AbIMOBBIX Fa30B OT TOKCHYHBIX BEII[ECTB,
IPHMEHAEMBIX [IJIA YrOJbHBIX JHEProGJIOKOB» BBICTYIIHII
B. B. IIpoxopog, nmpodeccop kadeapsr TOC, HUY MOU.

I omst yris B rormueaoM 6anance TAC B mupe cocrasisier 35,7 %.
B Unnuu, Kurae u FOAP moins yris seisercs mpeobiagaioriei u co-
crasiaset 60 — 85 %. Takum 06pasom, yroib IMTHPOKO HUCIIOIb3YETCs
B Mupe U Oyaer HCI0Jb30BaThCA B OIMKANIIEH MepCIeKTUBE I
BBIPAOOTKH 9IIEKTPUUECKON DHEPIUY U TeIlia.

IIpoxyKThl CiKUTAHWSI OPraHUYECKOrO TOILIUBA SABIISIOTCS OIXHH-
MM 13 OCHOBHBIX HCTOUHHUKOB 3arps3HeHus aTMOC(EpPHOro Bo3ayxa.
ITpu cxxuranmu TBEPAOTO TOILINBA B ATMOC(EPY IOCTYIIAIOT 3arpsas-
HSIOIIUE BeIecTBa, BPeIHbIe JJI 3M0POBbs JIOIE: OKCHABI a30Ta
U Cepbhl, jJeTy4dasd 30J1a C YaCTUuIlaMu HeJOTOPeBIIero ToIJinsBa, OKCHU-
IbI yIIIEPOa, TOMUINKINIECKAe apOMaTHIECKHe YIIeBOJOPOIbI.

68 Bubnuoreuka snexkTpoTexHUKA

Texnonozuueckue nokxkasamenu 6bIOPOCO8 3AZPA3IHAIO-
wux eewecme. B 1enax CHIKEHUS 3arpsA3HEHUT OKPYIKAIOL[EH
cpensl B PO u B psme crpaH 6bL1H BBeIeHbI TEXHOJIOTUIECKHE TTOKAa-
3aTeld BBIOPOCOB 3arpsA3HSAIONIAX BEIECTB I SHEePreTHYEeCKUX
npexnupuaTuii. B rabn. 5 npusBeneHo comocraBaeHne TEXHOIOTHYE-
cKux mokasareinei BeiopocoB B Kurae, EC, CIITIA u P®.

Kak Bugmo u3 Taba. 5, TeXHOJIOTHYECKHE TIOKA3aTeIH BHIOPOCOB
sarpasasomux Bemniecte B Kurae, CIITA u EC sHaunTenbHO HUKE,
gem B P®. Kpome Toro, HopMaTUBbI BEIGPOCOB JJIsI CTAPOTO 060y 10-
BAaHUA 3SHAYUTEJIBHO BBIIIIE, YeM JJId HOBOTO. I[JIH BBIIIOJTHEHUA TEX-
HOJIOTHYECKHX ITOKa3aTese 1Mo BbIOpocaM 3arpsa3HAIOIINX BeIeCTB
B Kurae, CIITA u EC Hago o6a3aTe1bHO MPUMEHSTH IIOIHOMACIITAG-
HbIe YCTAHOBKH IT0 OUMCTKE Ta30B OT OKCHUIOB a30Ta U CepsI ¢ 3 dek-
tuBHOCTBHI0 80 — 90 %, a 5 (PeKTUBHOCTD 30/I0yIOBUTEICH TOLKHA
coctaBiaTh 99,8 — 99,9 %. B P® nns BLINOIHEHHWS TEXHOJOTHUYE-
CKHX TIOKasaTreiel [mid o60pyAoBaHWsA, BBEJEHHOTO B SKCILIyaTa-
muio 10 2001 1., mpu ciKUraHuM GOMBITUHCTBA TOILIUB He TpeOyeTrcs
MIPUMEeHEHHsA OYHUCTKHU ra30B OT OKCUIOB CepPhI U a30Ta, a 3 eKTHB-
HOCTD yJIaBIMBAHUS 30JIbI JOJKHA cocTaBasaTh 97 — 99 %. Jlns obo-
pymoBaHus, KOTopoe OyaeT BBeeHO B sKcILryaramnuio ¢ 2026 r. mpu
CXKUTAHWU OOJBIINHCTBA YIJIEH CTEIeHb OYHUCTKH OT 30JIbI HOJIKHA
cocraBaath 99,0 — 99,5 %, a ot okcunoB cepbl — 20 — 50 %.

CHuarcenue ablopocos okcudos azoma. Oxcubl asora obpa-
3yIOTCA KaK U3 a30Ta, BXOAAIIET0 B XUMUYECKIE COeTHHEHU TOTLIH-
Ba, TaK M a30Ta BO3/yXa, I0aBaeMOro B TOIKY. BIGPOCH! TOILIHB-
HBIX OKCHIOB 230Ta 3aBUCAT IJIaBHBIM 00Pa30M OT CO/Iep:KaHU a30-
Ta B TOILUIMBE W KOHI[EHTPAIMU KHCJIOPOAA B 30HE TOPEHUS.
TonmuBHBIE OKCHABI MAJO 3aBHUCAT OT TEMIIEPATYPhI B 30HE rope-

Ta6mauna 5. TexHoNOrMYecKre IOKA3aTeld BBHIGPOCOB 3arpiasHAIIINAX BEIIeCTB
TOC mpu cixuranuu yriag B Kurae, CIIIA, EC u P®, mr/m3

Bemiecrso TaC Kurait CIITA EC PO
Oxcuzpl I eiicrByrorime 100 135 200 500/1000
asora Hosbre 50 90 150 300/640
Oxcunpr HeiicrByromue | 50/100/200 185 200 700/3000
CepeI Hosple 35 136 150 700/1400
3o71a HeticrByromue 20/30 19 20 150/900

Hosslie 10 12 10 50/250
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Husi. BEIOPOCHI BO3IYIIIHBIX OKCUIOB a30Ta (TePMUYECKHUX) 3aBUCAT
OT TeMIIepaTyphl ¥ KOHIIEHTPAIIMY KHUCIOPoAa B 30He ropenwusd. I1o-
9TOMY PEKHUM CIKUTaHUsA TOIINBA CHJIBHO BIUAET HA 00bEM BBIOPO-
COB OKCHJIOB a30Ta.

[Tpumensiembre TexHOIOTHH 6OPBOBI C BEIGPOCAMY OKCHIOB a30Ta
MOIPA3AEIIAIOTCS Ha JBE IPYIIIbL:

* PEKUMHO-TEXHOJIOTHIECKHE METOIbI CHIKEHUI 00pa3soBaHus
OKCHIOB a30Ta B TOIKAX KOTJOB (IIepBUYHBIE METO/bI);

e OYHCTKA ABIMOBBIX r'a30B OT yiKe 00pasoBaBIIUXCH OKCHIOB
aszora (BTOpUYHBIE METO/IBI).

PexumuO-TeXHOIOTHYECKNEe U KOHCTPYKTHBHBIE MEPOIIPUSITUS
IJIsI CHIKEHHsI BBIOPOCOB OKCHOB a30Ta IOIYYUIU IIHPOKOe pac-
pocTpaHeHue B HAIIEH CTpaHe BBULY IPOCTOTHI PeaIn3aliuu 1 OT-
HOCHUTEJIHFHO HU3KOU CTOMMOCTH. OTH MEPOIPHUATHS HAIIPABIEHBI HA
CHIKEHHEe MaKCHUMAaJIbHOM TeMIepaTypbl U KOHIIEHTPAI[UU KUCIO-
poja B 30He aKTUBHOTO roperus. O4ucTKa ra3oB OT OKCHIOB a30Ta
MOJKET UMETh BBICOKYI0 adpdpekTuBHOCTD (10 90 — 95 %), HO cBA3aHA
¢ GOJIBIIUMY KAIUTAIBHBIMA U SKCILIyaTAIMOHHBIMEA 3aTPaTaMu
U ee clIe/lyeT IPUMEHSTh B TOM CJIy4ae, eCJId He yaaéTcs 00ecIeduThb
BBIMOJIHEHKE HOPM II0 BEIOPOCAM OKCHIOB a30Ta PEKUMHO-TEXHOIIO-
THYECKUMU MEPOIIPUITUIMHU.

Metozas! nogasaeHus 06pa3oBaHusA OKCUAOB a30Ta (IepBUYHbIE
METOABI):

e CKMraHue TOILIMBA C MaJIbIMHA M30BITKAMH BO3LyXA;

® PENUPKYIAMUI IHIMOBBIX TA30B;

e CTagUUHOE U CTYyIeHYATOe CKUTaHue U TOILINBA;

e IpUMEHEHHE MAJOTOKCHYHBIX TOPEJIOK;

e C:KMraHue TBEPIBLIX TOIUIMB C IOBBLIIIEHHOM KOHIIEHTPAIIHEH
MIbLIN;

e IIpUMEHEHHE JABYCBETHBIX SKPAHOB U CHUKEHUE TeILIOHAIIPSI-
JKeHUS B TOIIOYHOU Kamepe.

[Tpumenenue KOMILIEKCA IEPBUYHBIX MEP II03BOJIET B PSAfie CILY-
yaeB 3HAYUTENHHO CHIKATH BHIOPOCHI OKCHIIOB a30Ta u obecredu-
BaTh BHIMOJHEHNE TEXHOJIOTHIECKUX ITOKasareineii. B Tab. 6 mpuse-
IeHA OPHUEHTUPOBOYHASA OLleHKA 9 (PEeKTUBHOCTH IIPHMEHEHU KOM-
OMHAIMY IEPBUYHBIX METOIOB.

Cpenu BTOPpHYHBIX METOIOB IIIHPOKOE PACIIPOCTPAHEHHE 3a pyobe-
$KOM TIOJIYIHJI METO]] CeJIEKTHBHOTO KaTAJUTHIECKOTO BOCCTAHOBJIE-
uusa (CKB) okcuoB a30Ta aMMHUaKOM UM MOUEBUHOM IIPHU TEMIIepa-
type 300 — 350 °C. IIpu sTOM MeTOe AHIMOBbIE Tra3bl IIOCIE DKOHO-
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Ta6auma 6. OpuenTrupoBouHas OueHKA 3(PPEKTHBHOCTH BHEAPEHHUS [IEPBUYHBIX
MEPOIIPUATHUH /I CHIKEHUA BEIOPOCOB OKCHIOB a30Ta B pacyeTe Ha MOHOOJIOK MOIII-
HocThio 300 MBT

HOTeHIIHBJIbHOe COKpalleHnue
TeXHOTOT U BoIGpocos NO,, %

min max
MasosMuccrHHEBIE TOPENIKH U CTYIEHYATHINA BBOJ 45 75
BO3IyXa
MasrosMuccHHHEBIE TOPETKH ¥ PEeLUPKY AL 40 50
JIBIMOBBIX Ta30B
MasosMuccrHHBIE TOPENKH, ABYXCTYIIEHYaTOe 50 80
CIKUTAHUE U PEIUPKYIIAIUs AbIMOBBIX Ta30B
MasmosmMuccrHoHHbBIE TOPENKH, [BYXCTYIIEHIATHIH 50 80
BBOJ BO3/IyXa U TPEXCTYIIEHUATOE CIKUTAHHe

Mamsepa IOCTYIIal0T B KATATUTHIYECKUHM PEAKTOD, I/le BOCCTAHABIIN-
BAIOTCS 10 MOJIEKYJIIPHOTO a30Ta.

OcuoBuble npeumyinectsa mporecca CKB: adpdexrusnoCcTs MoO-
sKeT mocturath 95 % TpU MPOCKOKE aMMHAaKa, He IPEBBINIA0IEM
2 ppm; He 06pasyoTCsa MPOAYKTHI, 3arpA3HAIIINE OKPYIKAILYI0
cpeny. OcaoBubiM HegocTaTkaMm mpoiecca CKB spasrorca Beicokne
KaluTaIbHbIE U 9KCILIyaTaIlMOHHBIE 3aTPaThl, CBA3aHHbBIE C BHICO-
KO CTOMMOCTBIO KATAIIM3ATOPa U HEOOXOAMMOCTHIO €r0 [IePUOuYe-
CKOI 3aM€eHBblI.

OmnbiT npumenenns rexuonoruu CKB B suepretuke Poccuu orpa-
HudeH aByms ycranoBkamu CKB, skcruryarupyeMbIMu HEKOTOpPOE
BpeMsl Ha rasoMasyTHBIX KOTJAaX IIPOM3BOAUTENHHOCTHI0 500 T/u
TOII-27 Mocarepro ¢ 1997 r. OmbiTa 3KCIUIyaTAIIUA YCTAHOBOK
CKB ma nbrieyronsHbIx Kotiiax B Poccuu mer.

Boiee gemésbiv MeTomoM qeHUTPUPUKAIIUY JHIMOBBIX T'a30B SB-
JISIeTCS METOJ CEJIEKTHBHOTO HEeKATAIMTHYECKOIO BOCCTAHOBJIEHUS
(CHKB) okcunos azora ammuaxom NHs nimu moueBunoi (NHy),CO
npu Temmeparype 900 — 1050 °C. B aTom ciiyuae aMMuak uiiu aMMu-
ayHas BOjA IOJAITCSI B JBIMOBBIE Ta3bl B 30HY MEKIY LIMPMAMHU
u RIIII. 9dderTrBHOCTD OYUCTKY ABIMOBBIX Ta30B OT OKCHIOB a30-
ra ¢ ucnonb3oBanueMm texuonornu CHKB cocrasmser 40 — 50 %.
Ilpu cxxuranuy CEpHUCTHIX TOILIUB IIPU HU3KUX TEMIIepaTypax am-
Muak BzaumozercTeyer ¢ SO3 ¢ 06pasoBaHueM ILIOTHBIX OTJIOKE-
HU# cynbpara u 6ucyiabdara aMMOHN, KOTOPHIE «3a0MBAIOT» BO3-
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nyxoromorpeBarenb. Buepsoie ycranosku CHRB 6b11u onpo6osa-
uol B P® na Tonaparrurckoi TOII ma ayx xormax TII-87.

Cruorcenue @bl0pocos oxcudos cepwvt B atMocdepy MOKET
OBITH JOCTUTHYTO CIEAYIOIIMMH Iy TSAMHU:

e YMEHBIIIEHUEM COJEPIKAHNI CEePhl B TOILIUBE;

e rasu(uraue TOIINBA,;

e CXKHTraHUEM TOILIMBA B KOTJIAX C KMIISAIIUM CJIOEM;

e OUYHCTKOM ra30B OT OKCHUOB CEPHI.

lasudpukanusa u c;KUraHue TOIIUBA B KUIIAIIEM CJIOE [I03BOJIAET
HCITONb30BAaTh HU3KOCOPTHBIE TOILIMBA, 10 3amacaMm Kotopbix Poc-
CHSl 3aHUMAeT [IepPBOe MECTO B MHUPE, U 3HAYUTENbHO CHU3UTH BBI-
OPOCHI OKCHIIOB a30Ta U CEPhI.

ITpumeHnsoTes MOKpPbIe, MOKPO-CyXH€ U CyXHe METOIbI OYHUCTKHU
IBIMOBBIX rasoB ot SO,. Haubosblee pacupocrpanenrie B MUPOBOM
MIPaKTHKE MOIyYnia MOKPhIe M3BECTHAKOBASA U U3BECTKOBAS TEXHO-
JIOTWH, KOTOPbIE OCHOBAHBI HA CBA3BIBAHUU OKCHUIOB CEPHI U3BECT-
HIKOBOMH CyCIIeH3HeH ¢ 00pa3oBaHueM CyIb(pUTa KAIbIHsI, KOTOPIH
JOOKHCIISIOT 10 ABYXBOMHOTO cyiabdara (rurca). Texuomsoruu obec-
[IEYUBAIOT BBICOKYI0 CTEIeHb YJIaBAWBAHUS [HOKCHUIA Cepbl
(90 — 95 %). PearenT u 0TX0[bl HEHTPAIBHBI, INIOXO PACTBOPUMBEI,
Tak YTO HUKAKWE HAPYIIeHUs Ipoliecca He MPUBEAYT K 3arpssHe-
HHUIO OKpYy:Kamwlled cpenbl. M3BeCTHSK IITHUPOKO PaACIpPOCTPaHEeH
B Mupe u PO.

Omnpo60oBaHHON MOKPOM TEXHOJIOTHEH cepoodrcTKH Ha J[oporo-
Oysxckon TOIl aBnsgerca aMmMmuadHO-CyIb(aTHAA TEXHOJIOT S, OCHO-
BaHHasj Ha CBA3BIBAHUM OKCHIOB cepbl ammuakom NHs ninu ero Boj-
meiMm pacrBopom NH,OH (ammuaumoii BOmOM) C IIOCIIEMYIOIIHAM
OKHCJIEHHEM 00pa30BaBIIUXCSI IMIPOAYKTOB peakmuii (cyabgura
u OucyabuTa aMMOHUA) KHCIOPOAOM BO3[yXa A0 CTAOMIBLHOTO
cynbdara ammonusa (NHy)9SO,.

AmMmuauHO-cyTbaTHBIA METO]] IO3BOJAET IIOJYYHTh CTEleHb
OYHCTKH Ta30B OT OKCUIOB cepsl 10 98 — 99 %. TexHomorusa crano-
BHUTCS PEHTA0eIbHON IIPH BBHICOKOM COIEPKAHUU IUOKCHIA CEepPbI
B JILIMOBBIX Ta3ax.

Bce Mokpbre MmeTombl 061a1a10T BBICOKOH 9(P(EKTUBHOCTHIO, HO
WMEIOT CJIEAYIOIHe HeTOCTATKH:

e TpelbyeTcs IOIOrPeB [bIMOBBIX Ia30B;

e 3arps3HIETCS BOJA;

e BBICOKHE KAIMTAJIbHbBIE U OKCILIyaTAIlMOHHbBIE 3aTPATHI;

e TPebyIT MHOTO MecTa JJIs PasMeIleHus.
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MeTobI CEpOOYHCTEH € IpeaBapuTeIbHbIM gookucaenneM SO,
030HOM C KCITOJIb30BAHKEM B KaueCTBe peareHTa CyIb(UTa HATPUs
WIM aKTUBUPOBAHHOTO OKCHIA MapraHila, pagralliOHHO-XUMUYe-
CKOH OYMCTKH B HACTOsAIIIEE BpeMs He paspabaTbIBAIOTCA [0 IPUIH-
HE CJIOKHOCTH UX PEATU3AIMH U 00JIBIION CTOMMOCTH.

IIpu MoKpo-cyxoM MeTO€e CyCIIeH3UA H3BECTH PACIIBLIIETCS B Pe-
aKToOpe B BHJE MeIbYalllnX Kalelek, KoTopble pearupyioT ¢ SO,.
Biara gomxHa ycreTh HCIApPUTHCS B peaKTope, a 00pa3oBaBIIIUHCS
CyJII:(bI/IT Kajablyusd yJIaBJINBaeTCd B IIBLJIEYJIOBUTEIEe. CTeHeHb o4yu-
CTKH IIOJTHOMACIITAOHON YCTAHOBKHU II0 MOKPO-CYXOMY METOLY MO-
sxeT cocTaBaaThb 90 — 93 %.

B rex ciyuasnx, korga Tpe6yeTcs: CHU3UTD BBIOPOCHI OKCHIOB CEPBI
Ha 30 — 50 %, MoKeT HAUTH IPUMEHEHHe YIIPOIIeHHAad MOKPO-CyXas
TexHOoJIOoruA. B 1bIMOBBIE ras3sl mepes I1eKTPOQUIBTPOM BIPHICKH-
BAlOT TOHKO IWCIEPTHPOBAHHYIO W3BECTKOBYIO CYCIEH3HIO. OTO
obecriegynBaeT GBICTPOE MOTJIOEHNE OKCUIOB CEPhI M3 ra30B U HCIIa-
peHre Kalejab CyCIEeH3WH [0 MOCTYIUIEHWS Ta30B B IIEPBOE II0Jie
snexTpodmibTpa. Cyxue 0TX0IbI CEPOOYHUCTKH BMECTE C JIETyUeH 30-
JIOH yJIABIMBAIOT B 3JIEKTPOPUILTPE. PPEKTUBHOCTD OUUCTKH OT
OKCHJIOB cephl cocTapisieT 0koyio 50 %, Ho He TpeGyeTcs JOMOIHU-
TeJIbHBIA IIBbLIICYJIOBUTE/b.

Texmomorus ¢ moabiM abcopOEpPOM-CYIITHIKON OCHOBaHA HA TEX
JKe IPUHIIUIIAX, YTO U YIIPOIIeHHAas, HO OTJIMYKME COCTOUT B IIPHUMe-
HEeHWH I1epej 3IeKTPodHuIbTPOM (MW PYKAaBHBIM (DHUIBTPOM) IIOJIO-
ro abcopbepa-CyIIHIKN, KOTOPBIM o0ecriednBaeT CyI[eCTBEeHHO 60-
Jiee ITUTeIbHBIA KOHTAKT IHIMOBBIX Ia30B C PEAreHTOM M, KaK CJIe[l-
crBHe, 3Q(PEeKTHBHOCTD yIABIUBAHUA TUOKCUIA CEPhbl BO3PACTAET
110 90 %.

IIpu ucrmonb30BAHUY CyXUX TEXHOJIOTUN PeareHThbl B CyXOM BHIE
BBOIAT B TOIOYHYIO KaMepy KOT/ia, KOHBEKTHBHYIO IIAXTy KOTJIA
WJIY Ta30X0]] YXOIAIIUX AbIMOBBIX ra30oB. B KauecTBe peareHToB uc-
[I0JIB3YIOT B OCHOBHOM HU3BECTb U U3BECTHAK. I(PPEKTUBHOCTD CyXUX
TexHoJIO0ru 00614HO cocTaBuaeT 30 — 50 %. PearenTs MoryT IpuBo-
IUTH K 06pa30BaHUIO ILIOXO0 YAAIIEMbIX OTIOMKEHUH HAa HU3KOTEM-
IepaTypHbIX IOBEPXHOCTIX HarpeBa KoTJa.

Ouucmra om meépodovix wacmuy. ]I s O4UCTKN IHIMOBBIX T'a-
30B OT 30JIbI IPUMEHSAIOTCA C/IeAYIOIIe 30/I0yJIOBUTEeIN:

e HHEPIMOHHBIE 30JI0yI0BUTENH (OaTapeiHbIe [TUKIOHbI);

e MOKpBIE 30JI0YIOBUTEIIH,;

e 3JIEKTPOQUIBTPHI;
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e TKaHEBbIe PUIBTPHI (DyKaBHBIE).

Ha xoriax maioii u cpegHeil MOIIHOCTH HAMOOJIbIIee PACIIPO-
CTpaHeHWe HOIyJIuiIu 6baTapeiiubie UKIOHEI (22,4 %) U MOKpBIE 30-
nmoynoBurenu (000 43 %), KOTOpbIe He 00€CIeUYNBAIOT BBIIOIHE-
HHUSI TEXHOJIOTUYECKHUX ITOKasaTesel mo Bbiopocam 30ibl. IlosTomy
TpebyeTca ux 3ameHa Ha 6osee a¢ppexTuBHbIe. CTEIeHD yIaBIUBa-
HUS 30JIbI B ITUKJIOHAX cocTaBisgeT 0Koso 90 %, a B MOKPBIX 30710710~
BUTeNIAX Tpy6oit Beutypu — 95 — 97 %.

Ha xoriax 60JsbIIoN MOIHOCTH HAMOOJIbIIEE PACIIPOCTPAHEHIE
IUISL YIIABIUBAHUS 30JIbI ITOIYIHIN DIEKTPOQUILTPEI, KOTOPKIE SB-
JISTIOTCS IOPOTOCTOSIIIIUMHU yCTPOUCTBAMHU, TPEOYIOT BHICOKOM KBAJIH-
(puraruu rnmepcoHana mpu WX MOHTA)KE W OOCIY:KUBAHWU U UMEIOT
ClIefyIoIKe TOCTOMHCTBA:

e BBICOKYIO CTEIIeHb yaaBauBaHusd 30761 (70 99,8 — 99,9 %);

e BO3MOKHOCTD IIOJIyYEHUS YIOBJIEHHOMH 30JbI B CyXOM BHIE;

e HH3KOE rupaBiindeckoe conporusienue (He 6omnee 0,4 xlla);

e HAMEKHOCTDH PAbOTHI;

e BO3MOKHOCTH 00pabOTKM 6OJIBIINX 06HEMOB JBIMOBBIX TA30B
(mo 1 000 000 Mm3/u);

e HHU3KHE DKCILIyaTallHOHHBIE 3aTPATHI.

Hemocrarkamu 371eKTPOQUIBTPOB SABIIAIOTCA:

e HEBBICOKAS CTEIEHb YIABIWBAHUA MEIKUX YACTHII;

e 3aBUCHUMOCTH 3()(PEeKTUBHOCTH 30JI0YJIABIUBAHUS OT yIEIbHO-
'O DJIEKTPHUUECKOTO COIIPOTUBIIEHU 30JIbI;

e BO3MOKHOCTH CHIKEHHS 3(P(EKTUBHOCTH PabOTHI IIPU HU3Me-
HEHWH COCTaBa yTJIs.

[TpusHIUI PAGOTHI TKAHEBBIX (PHJIHTPOB OCHOBAH HA (DUIHTPALIMHI
IBIMOBBIX Ta30B Uepe3 ruOKyI0 TKAHb. JaCTHUIIbI 307161 C TUAMETPOM,
MIPEBBIIIAIOIIUM JUAMETDP CKBO3HBIX IIOP STOT0 MaTepHasa, 3a1ep-
JKMBAIOTCS HA €T0 IIOBEPXHOCTH, 00pasys CIIOH YIOBIEHHBIX YACTHII.
B nanbuetinmem puiabTpaiiua ra30B IPOUCXOIUT U Uepes ITOT CIIOH,
KOTOPBIH MOMKET 3a[epP:KUBATh 00Jiee MENKHWe YaCTHUIIbI. ¥ JIOBJIEH-
HbI€ YaCTHUIIbI MEPUOANYECKH yAAJISIOTCI C IMOBEPXHOCTH (PUIILT-
PYIOIIEro MaTepuasa MPOoAYBKON OUMINEHHBIX JBIMOBBIX Ia30B de-
pes 3ToT Marepuan B o6parHoMm Hampasiaenuu. [IpenmyiecTsom py-
KaBHBIX (PUJIBTPOB SBJISETCH BBICOKAS CTEIEHb OUYMCTKU JBIMOBBIX
ra3os (Boiire 99,9 %), a KOHIEHTPAIIH 30JIbI IIOCIE OYUCTKU He Ipe-
Beimaer 10 — 20 mr/m3.

CKopoCTh ra3oBOro IMOTOKA Yepes TKaHb He JO0JIKHA MPEBLIIIATD
1 - 2 cM/c, 9yTo MPUBOAUT K 60IbIIIOMY pacxony TKaHu. Cpok ciry:x6bI
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TKAHW OOBIYHO He IpeBbIlnaer 3 — 4 roma, mocie 4ero Tpedyercs
IoJIHAs 3aMeHa Beed TkaHu. K ux HemocTarkaM 0THOCATCS BBICOKHE
SKCILIyaTAIlMOHHbBIE 3aTPATHI U MTOBBIIIIEHHOE TUAPABINYECKOe CO-
mporusienue (mo 2000 I1a).

Buepsoie B Poccun pykaBHbIe (DUIbTPBI OBLTH YCTAHOBIEHBI HA
sHeprobdmokax morraocTbio 500 u 300 MBt Pedrunckoit 'PAC, pa-
foTamoIMx HA SKHUOACTY3CKOM yrie. PykaBHbli (QuiIbTp 60KA
300 MBt Pedrunckoit I'PAC obecrieunBaeT KOHIIEHTPAIUIO 30JIbI
Ha BeIXofie u3 punbTpa 11 Mr/M3 (H.y.) IpU KOHIIGHTPALIMH HA BXOIE
62,3 r/M3. 9TO COOTBETCTBYET CTEIEHU OYUCTKH Ta30B OT 30JIbI
Ny =99,99%. AsponunavMudeckoe CONPOTHBIEHHE DPYKaBHOTO
¢unbpTpa BMecTe ¢ ra30X0aMu OT BO3IyXOIIOOTPEBATEINS 10 ABIMO-
coca cocrasiger 2400 Ila.

Jna manpHeero noBelmeHus 3Q@PEeKTHBHOCTH COBPEMEHHBIX
30JI0yJIOBUTENIEH PacCMaTPUBAIOTCSI BAPUAHTHI KOMOMHUPOBAHHBIX
anmnaparos, IEPBOU CTYIIEHbI0 KOTOPBIX ABIISETCS dJIEKTPOQUIBTD,
a BTOPO# — PYKaBHBINA (QuiabTp. J[OMOIHUTENBHBIMYU IIPEUMYIIECT-
BaMU TAKUX allllapaToB SBIAIOTCI YBEIIMYEHHE CPOKOB CIIYKObI py-
KaBOB M BO3MOJKHOCTb O0TOOpa CYXOH 30JIbI II0 (PPAKIUAM IJI ee
JanbHeNNIed yTUIN3allui.

Buedpenue npupodooxXpaHHbIX MEXHOA02Ull. YIUTHIBAT
0OJIBIIYI0 M3HOIIEHHOCTh MMapKa SHEPTreTHYEeCKOT0 000pyaoBAHUSI
B P®, Bo MHOTHX cIiydasix 11e1eco06pasHo pacCMOTPETh Iepexoj Ha
HOBOE 0CHOBHOE 0osee s(ppeKTruBHOE 060pyI0BAHNE BMECTO PEKOH-
CTPYKIIMH CTApOTO B TEX K€ MPOeKTHbIX sueiikax. Ha meiicTByomnux
TOC yacTo HEBO3MOKHO PA3MECTUTDH KPYITHOTA0APUTHOE OUNCTHOE
obopymoBaume. YacTo mpu yCTAHOBKE MOJHOMACIITAOHBIX OYHCT-
HBIX YCTAHOBOK Ha CTApoM 000pyAoBaHuU TpebyeTcd He TOIbKO 3a-
MeHa TATOAYTHEBBIX YCTAHOBOK, HO W IIONHAA PEKOHCTPYKIUA
BHEIITHUX ra30X00B M ILIMOBBIX Tpy6. B ocHOBHOM Ha meicTByIO-
upx TOC MOKHO MIPUMEHSTDH YIIPOIEHHbIE CHCTEMbI OUMCTKH [IbI-
MOBBIX T'a30B, 00eCIIEYHNBAIOIIUX MEHBIIYIO 3)(PEeKTHBHOCTD.

B Kurae u Muauu B HacTosIiee BpeMs PeIKO UCIOIb3yeTC s BHE-
IpeHre IPUPOIOOXPAHHBIX TEXHOJOTHH HA CTapoM HH3K03(dex-
TUBHOM 000pymoBanuu. Kak mpaBuio, mepexon Ha HOBBIE TEXHOJIO-
U OYHCTKHU OCYIECTBISETCS OJHOBPEMEHHO CO CTPOUTEIHLCTBOM
HOBOTO 0JI0KA B3aMeH cTaporo. Bricokasd sdpeKTHBHOCTH HOBBIX
SHEPro6I0KOB IIO3BOJIAET 38 CIET DKOHOMUH SKCILIYATAIIHOHHBIX 3a-
TPAT MPUMEHSTH INIYOOKYI0 OYUCTKY JBIMOBBIX I'a30B.
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C pmorxnamom «HoBBIE TEXHOJIOTHH IIO 30JI009HCTKE U HUX
BKJIIOYEHHE B KOMOMHHPOBAHHYIO OUYHCTKY HA TEILIOBBIX
ajgekTpocraHmuax» poeictynui C. JI. UepHOB, nomeHTt kadenpst
BBIYHCIUTEIbHBIX MaIuH, cucreM u cereit HUY MOU, kaup. TexH.
HayYK.

B mocegaue 15 et mosydnin pa3BUTHE TEXHOJIOTHH YIaBIUBa-
HUS 307151 B 9JIeKTpounbTpe (AP), cBI3aHHBIE CO CHIKEHUEM TEM-
ImepaTypsl ¥ IIepexo[0M Ha BIAKHBIN PeKUM Pab0oThI 3JI€KTPOCTATH-
JecKoro mojsa. PaHee »TOT MeTon MOBBIMIEHHI 3QPQEeKTHBHOCTH
VJIaBJIUBAHUS JIETYYEH 30JbI IHIMOBBIX TA30B y HAC B CTPAHE HABBI-
BAJICSI TEMIIePATYPHO-BIAKHOCTHBIM KOHAWIMOHUPOBAHUEM U He
TIOJIYYHJI IPOMBIIIIEHHOTO UCIIOJIb30BAHUA B 9HEPTETHUECKUX KOT-
nax. B Hacrosiee BpemMs faHHAsT TEXHOJIOTHUI B OCHOBHOM Pa3BHBa-
ercsi B KHP, xors1 Hayunsie uccinenosanusa nposoguiauck B CIIA,
crpanax EC, Munnu, Anounun u a1p. OHa m0o3BoIgET JOCTUYD HA TI0-
PAIOK MEHBIITHUH IIPOCKOK TBEPbIX YACTHI] Yepes P 110 CpaBHEHUIO
C CyXHM BapuaHToM, a uMeHHO 0T 5 10 10 mr/m3. TTog TBEpABIME Yac-
tunamu (particle matter — PM) B o01riem ciryyae moHHMAIOTCI dac-
THYKH 30JIbI, U3BECTHAKA, KAIlJIX KOH/IeHcaTa AbIMOBBIX rasos. Il s
JIoCTHKeHus KoHIleHTpanuii PM Ha TopsAmoK MeHblile, YeM Ha CyXUX
9®, npuMeHSIOTCS HOBbIe HU3KO-HH3KOoTeMieparypHsble (low-low
temperature electrostatic precipitators — LLT-ESP) u moxpsre
(wet electrostatic precipitators — WESP) 9®. ITpu stom OD 3anu-
MarioT 10 95 % sHepreruyeckoro pbiHka ouncTku Ha TOC or PM
B Kurae. [lokazarenen npumep komnannu lllanxait ameKTpUE, KO-
TOpas IPHUMEHSIEeT HOBBIE TUIIBI 3JIEKTPOMUIBTPOB HA 6I0KAX MOIII-
Hocteio oT 300 1o 1200 MBr. Tunosoii npoerr LLT-ESP npumenén
Ha TOC Zheneng Jiahua (6moxu Ne 7 u 8 momaocrsio o 1000 MBr
Kakaeiin). B cBoro ouepens, Tumosoil nmpoekr WESP pa6oraer ma
TOC Shanhai Baosteel ¢ Tpems 6moxamu 350 MBT kasmabIii.

Texuomorusa LLT-ESP saumcrBoBana Kuraem y flmonnu B Haua-
se 2013 r. u cyiecTBeHHO JopaboTaHa ¢ yUETOM pas3IHYKi B Xapak-
TEPUCTHUKAX KAYeCTBA YIJfA, & UMEHHO PA3HOTO COAEPIKAHUI Cepbl
¥ MUHepaIbHBIX mpuMecei B yrie. Kpome sroro, paspaborans: Ho-
Bble CXE€MbI CHIKEHUS DHEPTreTUYECKHX 3aTPaT MOTOJHUTEIbHOH
YTUIU3AIIHEH TeIUIOTHI JbIMOBBIX ra30B. OOBIYHbIE CyXUe SIIEKTPO-
(buabTphI, MMeIUe TeMmIepaTypy ABIMOBBIX razoB or 120 1o
150 °C, xXopolllo JIOBAT KPYIHBIE YACTHUILI C 3(PPEeKTUBHOCTHIO
99,9 %. OpHako menkne yacturbl PM2,5 (COOTBETCTBEHHO OCTATOK
Ha cuTe 2,5 MKM) JIOBATCS IIOX0, ¥ TIOYTH BCE IIPOCKAKUBAIOT B JIbI-
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MOBYIO TPyOy. OTH (ppakiuu Hanboiee BPeIHbI IJI YeJI0OBEKA U BO
MHOTHX CTPaHAX HOPMHUPYIOTCS OTIEIBHO.

Cumxenve xoHienTpanuu PM Ha BbIXoZe U3 3I1€KTPOdUIbTPA
3aBUCHT OT CHIIKEHUS YIEIHLHOTO SJIEKTPHUIECKOT0 COIPOTHBICHUS
3071561 (¥YIC) p, KOTOPOE 3aBUCUT OT TEMIIEPATYPHI U IJIA XOPOIIETO
30JI0yIaBIUBAHHAA JOKHO O6ITE HInke 10° Om M. UeM MeHbIIIe TeM-
reparypa ra3os B 3JI€KTPO(IILTPE, TEM MEHBIIIE P, U BBIIIe 3 dek-
TUBHOCTD yiaBiauBanus 30716l B ciyaae LLT-ESP npoucxozur co-
equnennn SO5 ¢ BOAAHBIMU TAPAMH ¢ 00pa30BaAHUEM CEPHOH KHCIIO-
eI HySOy, KoTOpas KOHIEHCUPYETCA U afcopOupyeTcs YaCTUIIAMK
JIeTy4dei 30bl, 4TO IpUBOAUT K cHmkeHU0 ¥IC. IIpoucxoxur aro
TIpY HACTYIUIEHWM TEMIIEPATYPbI TOYKH POCHI, KOTOpas 3aBUCUT
B OCHOBHOM OT COJIEPIKAHMUS CEPHI B TOIINBE U KOHIIEHTPAI[UH JIETY-
4eii 3011b1 B oToke. O6pasyeTcda Tak HA3bIBAEMbBIH «TyMaH», KOTO-
PBIii CHHIKAET p, YBEIHUYHBAET pasMep YacTHUIl 3a CIET UX arjoMepa-
LM, 8 TAKKEe HET IIOBTOPHOTO YHOCA W HET He OTPAXUBAEMOTO CJIOS
Ha 0CaIUTEIHLHOM 3JIEKTPO/e, KOTOPBIN BHI3IBAET BPEIHOE IBIEHNE
obparHoii KopoHBI. [Ipu sTOM 37I€KTPOQUILTP CTAHOBHUTCSI 6Goiee
KOMITAKTHBIM H3-338 BO3MOKHOCTHU YBEIUYEHUSI CKOPOCTH JBIMOBBIX
razoB. Onrumanbuas remneparypa aisa LLT-ESP pasua npumepmo
90 °C. Cumxenue temnepatyps! Ha Bxoge B LLT-ESP menee 80 °C
He CHH:KaeT JOTOIHUTEIbHO KOHIIEHTPAITHIO IeTy4uekt 30161 Kirtoue-
Bag mpobmema LLT-ESP — sT0 HuM3koTeMmeparypHas CepHOKHC-
JIOTHAsg KOPPO3Ws, KOTOPYIO yaaérca u36eKaTh IPU OTHOLIEHUH
Maccsl erydei 30ib1 K SOg 60s1bire 100. [Tpu srom Bei6pocs: PM2,5
u SO3 cooTBeTCTBEHHO cHmKAOTCT Ha 48,3 u 96,9 % c cyiecTBeH-
HBIM IOBBIIIEHHEM COAEPIKAHUS CYJIb(PUIHBIX BEIIECTB U CEPHOU
KHCJIOTHI B JIeTy4eH 30Ie.

CHu:KeHMe TeMIepaTyphl ALIMOBBIX Ta30B IIPOUCXOIUT B TEILIO-
oOMeHHHKe, B KOTOPBIH moaéresd oxnamkaaonas Boga. Ilogorperas
BO/Ia MOJKET 3aTeM COPaChIBATHCI B CHCTEMY PEreHepPaTUBHOTO II0-
JIOTPeBa MUTATEIHLHOH BOABI WX B IIOJJOTPEBATENb THIMOBBIX TA30B
(ITIYT') mepen xpIMOBOI TPYOOIt, €CIIH HTO TPEOYeTCd II0 YCIOBUAM Ca-
MOTSTH W IpefoTBpaienus xKopposuu. lledicrBymomuii cyxoi O
mo:xeT ObITh mepesenad va LLT-ESP. Ilag sroro B 1iensx mpeaoT-
BpallleHuA KOHIEHCAIINY BIaTH HYKHO IIOAATH HOJOTPETHIH BO3AYX
Ha BepXHUE U30JATOPHI U IIap HA IOBBIIIEHNE TEMIIEPATYPhI B Oy H-
Kepe cbopa yJIoBIEeHHOH 30ibl. KopoHHpyIOIHe U ocaguTeabHbIE
BJIEKTPOBI MOJLKHBI IPOUTH PEBUBHIO U IPH HEOOXOIUMOCTH TIO-
KPBITHI KUCIIOTOCTOMKAM MATEPHUAIOM.
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Basoserit BapuanT WESP orinruaercs ot 06br94H0Oro cyxoro 9@
IIpUMeHeHueM pasOpbISTHBAHUA CMBIBHOM BOJBI HA OCAATEIbHBIN
3JIEKTPO]I BMECTO OOBIYHOTO UCITOIE30BAHMSA BCTPIXUBAHMUS C IOMO-
IIBI0 YAAPHOTO MexauusMa. [IpuMeHeHre CMBIBHOU BOBI TIOAPA3Y-
MEeBAaeT, uTo IpoIecc yaasauBanus PM mpoucxoqur mpu reMmmepa-
Type HUKe TOYKH POCHI JBIMOBBIX Ta30B. OTO MO3BOJIIET UMETH Ife-
JBIA P  MPEUMYINeCTB: HEeT I[OBTOPHOTO yHOCA  30JIBI,
rapaHTUPOBAHO HU3Koe 3HaueHue ¥y IC yraBaiuBaemMoro Cjios, HET
HEOTPSIXHUBAEMOTO CJIOS Ha 0CAITUTEIBHOM 9JIEKTPOJIE, HET 00paTHOM
KOPOHBI, HET JABMIKYIIUXCS PACXOIyeMbIX YacTel (MeXaHu3M BCTPS-
XUBaHUA), KOHCTPYKIMA Oojiee KOMIIAKTHAsA, TaK KaK BO3MOKHA
foisbllIasi CKOPOCTh rasa M MeHbIas Bbicora Oynkrepa. Ha ocamm-
TEeILHOM BJIEKTPojie obpasyercd BoasHasd riéHka. CMbIBHAS Boma
MOZKET ITOIIAaTh B OTKPBITHIN WIIN 3aKPBITHIM KOHTYP. B mocnemnem
ciydyae BaxkHO orciexuBarh pH (memounocts) Bogwl. [locrosiHEO
CTeKamlaa IJIeHKA IT03BOJAET NMPUMEHATbh MeHee KOPPO3HUOHHO-
croiikre Mmarepuanbl. B WESP npumensercs KOppo3HOHHOCTOMKAS
cranb 316L, a KopIyc MOKPBIBAETCI KUCIOTOCTOUKAM HOKPBITHIMH
Ha OCHOBe KUAKOTo crekna. 3a WESP rasoxonbl He ©MeIOT CIieru-
aIbHOTO MOKPBITHSA, TAK KaK BCe mapbl cepHoi kuciaorsl HySO,4 oce-
JAI0T Ha 30JIe U YAAIATCA U3 Ta30B. B IBIMOBBIX rasax OCTATCA
MMPaKTUYECKH TOJIBKO BOJAHBIE IIAPHI, YTO MO3BOJISET HE II0I0Tpe-
BaTh ABIMOBBIE Ta3bl IepPe ALIMOBOM TPYOO, eciii XBATAET CaMOTSI-
I'Hl ILIMOBOM TPYOBL.

Ilonyunnu tak:xe npumeHeHue Bepturanbuble WESP, rmasrHoe
IIPEUMYIIEeCTBO KOTOPBIX MPOABIAETCA B CTECHEHHBIX KOMIIOHOBOY-
HBIX pelneHusx. Hanbomaee mepcHeKTHBHBIMU CIUTAIOTCA TpyOUa-
Thie Bepruranbuble WESP. Kpyrmas koHcTpyKIms cobuparoiei
TpyObl 3HAYUTENHHO YBEIUINBAET HANIPAKEHHOCTD DJIEKTPUIECKO-
IO TIOJIS JJIS1 OIITUMAJIBHOM TPOU3BOAUTENHHOCTH. BHeHsAsS cucre-
Ma OXJIaMKIeHUs TPYOKH CHUIKAeT ImoTpebeHune BOABLI U IIOMOTaeT
TOAIEPKUBATD YUCTOTY CTEHOK COOMpAroIiei TpyOsI.

TpeboBanus yabTpaHU3KHUX BHIOPOCOB BPEIHBIX BEII[ECTB B aTMO-
chepy MpH CIKUTAHUHN YTIIeH, COIIOCTABUMBIE IT0 a6COMIOTHBIM 3HAYE-
HHUSAM C KOHI[EHTPAIUAMH BPEIHBIX BEI[ECTB B [BIMOBBIX ra3ax Mpu
WCIIOJb30BAHUM Ta30BBIX TYpOWH, AUKTyeT mpumeHenue B KHP
KOMOMHHPOBAHHOTO METO[a OUMCTKH [BIMOBBIX Ia30B, COCTOSIIUM
W3 Pa3IUIHBIX B3AaUMOCBA3aHHBIX TEXHOIOTHH.

TumoBo# MPOEKT OYHUCTKHU IbIMOBBIX ra30B Ha TOC mpoekTa c Ha-
3BaHMeEM «3eJIeHBIH OCTPOB» KoMmmnauuu lllanxaii siekTpuk paspa-
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0oTaH IMEepPBOHAYAILHO MJI ABYX OJIOKOB MoImHOCTBIO 1240 MBr
KasKIbIH.

C morxnamom «I'azmcpuranusa yrias M e€é mMpuUMeHEHHE I
IIaporasoBhIX 9HEProodaokoB» Brictynua M. A. Bypakos, mo-
1eHT Kadep TeopeTuIecKux ocHOB Termorexuuku umenu M. I1. By-
KaJIOBUYA ¥ TEIUIOBBIX JJIEKTPUYECKUX CTAHLINH, KAH]. TEXH. HAYK.

Ha reppuropuu P® nmerorcs 3HaunTeILHBIE 3a1I1aCHI YIJIA KaTe-
ropuit A u B. Ha Texymuii rog ouu cocrasisaoT 162,2 mupa T. O6-
e 3amacel yriag Ha teppuropun PP (xareropuu A, Bl, C1, B2
u C2) onenusarores B 272,7 mapx 1. M3 Hux 0kos10 56 % — yriau Oy-
pble, HUBKOTO KaduecTBa, 39 % — YT, TEIJIOTa CTOPAHUI KOTOPBIX
He mpesbimaer 14 MJI:x/kr, a cozep:kaunwe Biaaru okxono 40 %
u BoIme. [logo6HOE, HECOMHEHHO, HECET OTIIEYATOK HA YCIOBHUSA DKC-
IIyaTaly TBEPJOTO TOILIMBA HA SHEPTeTUYECKUX U IIPOMBIIIIEH-
HBIX 00'bEKTaX, PACIOIOKEHHBIX HA Tepputopuu PO u asaaerca ox-
HUM U3 CAEP:KUBAIOIINX (DAKTOPOB V11 AKTUBHOIO PA3BUTHS YIOIb-
HOH TeHepaluy CTPaHbI.

B Crpareruu passurusa suepretuku P® no 2050 r. 0603HaueHbI
clefyioliyie MO3UIUK, XapaKTePU3YIOIHe BO3MOKHOE AKTUBHOE
PasBUTHE YrOJILHOM TeHEePAINU U BHEPEHNE COBPEMEHHBIX TEXHO-
JIOTWH TTOATOTOBKY U IIePePabOTKU HCXOJHOTO NCKOIIAEMOTO ChIPH:

«...pasBUTHE HAIIPaBIEHUH oboraieHus u riryboKoi nepepabor-
KN YU ¥ 9KOHOMHYECKH 3(P(PeKTHBHBIX IPOEKTOB YIVIEXUMUU,
006eCTIeYNBAOIINX TPOU3BOJCTBO IMIMPOKOH JHHEHKH IIPOLYKTOB
C BBICOKOU 100aBIE€HHOH CTOMMOCTHIO; IIOBBIIIIEHNE KAYeCTBA YIOIb-
HOH NPOAyKIMY (BKII0YAs MOBBIIEHNE S9KOJIOTHIECKUX XapaKTePH-
CTHK) 32 CYET NMHTEHCU(PUKAITUN ITPOIIECCOB IIepepaboTKu qJ00bIBae-
MOTO CHIPbS, B TOM YHCJIe IIyTeM BOBI€YEHUA B OTPAOOTKY 3aIIacoB
BBICOKOKAYECTBEHHBIX YIJIeH; o0ecredeHre yCIOBUH 110 UMIIOPTO3a-
MEIILEHUIO ITPOYKTOB INIyOOKOH IepepaboTKy yIiisd, B TOM YHCIIE TO-
CyZapCTBEHHOH IOAAEPKKU PaspaboTKU OTEIEeCTBEHHBIX TEXHOJIO-
TUH U KJIACTEPHBIX IIPOEKTOB...».

B cBsa3u ¢ 9TMM OKMIAEMBIM SBIISETCS YyCUJIEHUE HAIPABICHUS
Pa3BUTHUSA IPOIECCOB ITOJTOTOBKY U II€PEPabOTKH TBEPIOTO TOILTH-
Ba B paMKax OCHOBHBIX I'DYII KJIACCHU(UKAINK MIPOIECCOB (axam-
THBHBIX, MUBEPCU(PUKAIMOHHBIX W TpaHchopmupyommux. Heco-
MHEHHO, OTIpeJIeIEHHOe Pa3BUTHE IIOIydaT U IPOIlecChl TasuduKa-
LIWH yIJIA, [IOYTOMY CTOUT OCTAHOBHUTCS HA aHAIN3€ BO3MOMKHOCTHU
[IPYMEHEHNs JaHHBIX IIPOIeCCOB HA 00beKTax P®.
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dakxmopbvt, eausawue HA 03MOMICHOCMb RPUMEHEHUA
npoyeccoé za3ugurxayuu 0as nepepabomku yzas Po.
ITporieccr! rasudukanuy paccMaTpUBAIOTCI KaK OHO U3 HAIIPABIIE-
HUH [OBBIIEHUS SKOJIOTMYECKUX XAPAKTEPUCTHK B PAMKAX 9KC-
IUIyaTalMy yrOJbHONU FeHepalyi U Kak HallpaBiieHue, 00ecrevyu-
Balolllee IOJy4YeHHe BOAOPOACOIEPIKAIINX Ta30BbIX TOILIMB. JeMm
KauyeCTBeHHEeH KCITOJIb3yeTCsd HUCXOIHOe ChIPhE, TaM d((eKTUBHEN
(¥ ¢ TOYKH 3pEHMUST SKOJOTHIECKIX XapaKTEPUCTHK B TOM Yucie) Oy-
JIeT peajan30BaH IIpolece ra3upuKaIiy U KauecTBeHHeH Oyier mo-
aydeH cuHTes-ra3. [Iporecchl rasuduranwu BXOIAT B IIePEeYEHb
TEXHOJIOTHH, 00eCIIeYNBAIOIIUX YIABIUBAHNE YIVIEKHUCIIOTO Tasa 0
cxxurauaus (Pre-combustion carbon capture), mpuuém ormedaercs
BBICOKasA CTeleHb usBaedenus u ynapnusauus COqy mpu npumene-
HHUU MIPOIECCOB rasv(PUKAIIN.

Ecnu B niesiom onenuBaTh Bech Ha60p (paKTOPOB, BAUMIOMINX HA
a(p(peKTHBHOCTD IPUMEHEHUS IIPOIIECCOB Tasu(PUKAIINH, TO OTHOCH-
TEJIBHO IIyTH IPe06pPasoBaHusA KCXOMHOIO TOIJINBA OH CJIeyFOIIIH:

e KayecTBO IepepadbaThbIBAeMOro TOIIMBA — ITOKA3ATENIH BIIAK-
HOCTH, 30JIbHOCTH, COI€PKAHNE CePbI, BHIXOJ JETYIUX BEIeCTB, Te-
ILUIOTA CTOPAHWS, COlEPIKAHNE BOJOPOIA;

e THII ¥ IIApaMeTPHI IIPoliecca rasuuKaIiumg;

e KA4eCcTBO [I0JIy4aeMOro CHHTE3-Ta3a, MeTO/ U IIIyOMHA ero OUr-
CTKH;

e HAIPABJIEHUS KCIIOJb30BAHUSI II0Jy4aeMOTo rasa;

e OTPAHWYEHWs, CBI3AHHBIE C DKCILIyaTalllel ra30BbIX TypOUH.

HawuGomee mHPOKO IMPUMEHAEMBIM B IIPOMBIILIEHHOCTH THUIIOM
MIPOIIECCOB rasuuKanuu ABJIserTca moTouHas rasucurarnua. [lo-
TOYHBIE Ta3U(PUKATOPHI PeaTN30BaAHbI HA TEKYIINHi MOMeHT Ha 86 %
9HEPTreTHYECKUX U IIPOMBIIIIEHHBIX 00bEKTaX, BKIYAIOIINX IIPO-
1ecchl rasupuKanuu yrisd. J[Js moToYHBIX rasud)UKaTOPOB aKTy-
AQJIbHBIM SBJIAETCI Pas3ielieHre UCXOTHOTO ChIPhsi, KOTOPOE MOIaéT-
sl B 30HBI ropeHus u rasudpukanuu. J[s obecredeHns MaKCUMalb-
HOH 5(pPEeKTUBHOCTH PAOOTHI CHIPbS B 30HE TOPEHUS OHO TOJIKHO
ObITh, KAK MUHUMYM, ITOJ[CYIIIEHHBIM, COLEPIKATh MUHUMAIHHOE KO-
JIMYECTBO CEPHI ¥ 30/IbHOCTH. [ /151 30HBI jKe rasuuKaIum, ¢ yIéToM
TOTO, YTO B KAYECTBE OHOTO M3 KOMIIOHEHTOB JyThs BBICTYIIAET BO-
IFHOM 1ap, MOJCYIIKA ChIPh He 00da3aTenbHa. Bosee Toro, B Takux
tunax rasuduraropos kak Texaco (GE), E-gas, ECUST u gpyrux
B Ka4yecTBe IepepabaTbIBaeMOro ChIPhS KCIIOIb3YeTCHd BOLOYIONIb-
HOE TOIINBO — CYCIIEH3W YIJII U BOIBL
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Craep:xuBaoimuM GpakTopoM pasieieHus UCXOJHOTO ChIPbS CIIy-
JKUAT BEPOATHOCTHh YKPYIHEHHUA U TAK TPOMO3IKOM CXeMbI, KOTOpad
B 00IeM BHe Ha JAHHBIA MOMEHT BEKJIUYAeT B cebd Ciemyolue
y3JIbl 000PYAOBAHUA: CHCTEMBI IOATOTOBKH KOMIIOHEHTOB IYTbS
¥ IIOATOTOBKHY TOILJINBA, HEIIOCPEICTBEHHO CaM Ira3u(puKaTop, CUCTe-
MBI ITOITOTOBKHY 1IIJIAKA ¥ OYUCTKYU CHHTE3-Ia3a, a TAKKe CUCTeMY I1e-
pepaboTKM KUIKUX OTXOAOB. I'DOMOBIKOCTH CXEMbl YBEIUIHUBAET
KanuTanbHbIe 3aTpaThl HA crpouTeabecTBo TAC ¢ III'Y ¢ BHyTpH-
nuknoBou rasuduranueit (BIII"), KoTopble MPEBHIIIAIOT KATUTAD-
HbBIE 3aTPaThl Ha CTPOUTEILCTBO yronbHbx TOC, III'Y Ha npupoa-
HOM rase, BeTPSIHBIX U COTHEIHBIX deKTpocTaunui. Kanuransubie
sarparbl TAC ¢ IIT'Y ¢ BIII" comocraBuMb ¢ KATUTATEHBIME 3aTPa-
tamu Ha crpouTenbcTBO ADC. Takike BhICOKA CTOMMOCTD ITOJIydae-
MO 3JIEKTPOIHEPTHH.

Ananusupys gauubie mo TAC ¢ [IT'Y ¢ BIII', BBegéHubIM B dKC-
IIyaTanuio B mociaeqauil 40-1eTHUH MEPUOT, MOKHO YBUIETH ClIe-
IYIOLIYIO0 TeHEHIIHIO:

e sHepreruueckre 00beKThI Buggenum (lomnammwms), Wabash
River (CIITA), Polk County (CIITA), Puertollano (Mcmauwus), Api
Energia (Mranus), BBeméHHbBIE B OKCIIyaTanuio B mepuoj ¢ 1994 mo
2000 r., B KayecTBe TOILINBA HA KOTOPHIX MPUMEHIHUCH OUTYMIHO3-
HBIH (1160 IT0JIyOUTYMUHO3HBIHN) YIOIb COBMECTHO C OTXOAaMu Hed-
TenepepaboTku u (wnw) 6roMaccoi, Ha JAHHBIH MOMEHT He (DyHK-
uunouupyior (Wabash River nepesesiena Ha cxxuranve Bogopona);

e sHepreruueckre o6bekThl Green Gen Tianjin (Kuraii),
Edwardsport (CIIA), Taean IGCC (IOsxnas Kopes), Osaki
Coolgen, Hiroshima (Amonwus), Reliance Jamnagar Refinery (Hu-
nust), Saudi Aramco Jazan (CaymoBckas ApaBus), BBeJEHHBIE B DKC-
mayararuio B mepuop ¢ 2012 mo 2021 r., B KauecTBe TOILIMBA HA KO-
TOPBIX MPUMEHATCI OUTYMHHO3HBIN (1100 ITOLyOUTYMUHO3HBIH)
YTOJIb COBMECTHO C OTXOAaMHu HedremepepaboTKH, paboTaiT B Ha-
crosdIiee BpeM4.

Ha npencraBienHbIx 00beKTax peaan30BaHbI JU00 PpearTn3y0TCs
pasIuyYHbIe TEXHOJOTMM Trasuduramuu, takve kKak Shell, CB&I
(E-Gas), Lurgi, Siemens, GE Energy, Prenflo (Thyssen Krupp),
HCERI, EAGLE (Mitsubishi). Ho emié ogauM BasHBIM aCIIEKTOM
B IIPEJICTABJIEHHBIX BBIIIE CBEJEHUIX SIBIAETCI CAMO UCXOJHOE ChI-
pbé (MCIIONB3yeMbI Ha paccMaTPHUBAEMbBIX 00BEKTax OUTYMHHO3-
HBIH, JTU00 TOyOUTYMUHO3HBIH YTO/Ib. TO yT0Jb, KOTOPBIH COmEp-
JKUT OOJIBIIIOE KOJIUIECTBO CMOIIPOAYKTOB. PAKTUIECKH 9TO CHIPHE,
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KOTOpOE II03BOJIMT I0JIy4aTh Haubojiee IUPOKYI0 JUHEHKY KOHEY-
HBIX IIPOAYKTOB.

Hawub6onbimee yncio HeeHCTBYIOMUX (3aKPBITHIX) 00 BEKTOB IIPH-
xogutes Ha TOC ¢ IIT'Y ¢ BIT'. Cesizano 510 BCE ¢ Temu ke hparTopa-
MU: BBICOKOH CTOMMOCTBIO 3JIEKTPOIHEPTHUH U BEICOKMMHY KaIlUTAJIO-
BIIOJKEHUSIMU.

B cBsa3u ¢ aTUM cTOUT 06PATUTH BHUMAHKE HA KOMILTIEKCHI, KOTO-
pble ITOMHMO CHHTETHYECKOTO ra3a MOTYT BhIpabaThIBATH U HUHYIO
NPOAYKIMI0 (3aMEHUTENb IPUPOAHOIO rasa, JKUAKHE CHHTeTHYe-
CKHe IIPOAYKTBI, METaHOJI, AMMHAK U yaoOpenus). J[aHHble yKashi-
BalOT Ha 60JIee BHICOKYIO BO3MOXKHOCTb PEATM3AINH IIPOLIECCOB Ia-
sucpuranuu He Ha TAC ¢ I[IT'Y ¢ BIIT', a Ha 5HEpProTeXHOIOTHUYECKHX
romiuiexcax (ATK), pyHkmumoHupyoOmux B Bue yriaemnepepadbaTol-
BaIOIIUX 3aBOOB.

Komnaexchas nepepabomka pecypcos yz2oabHblx MeCcHio-
pooarcdenuii. Ilox knaccuuecknm ITK mommmaercs cucrema, pea-
Iu3yoIas COBOKynHOCTh rasudukaropa u TOC. OxHako B coBpe-
veruoM rmonumanuu JTK npenacrasiaser co60i KOMIIIEKC, KOTOPBIA
crrocobeH BhIpabaThIBaTh IEIYI0 TUHEHKY KOHEUHOM TOBAPHOM IPOo-
IYKITAH, 110 AaHAJIOTHH ¢ HeddTe- ¥ razornepepadaTbIBAIOIIUMU 3aB0-
IaMu, Ha KOTOPBIX 4acTo BhIpabarsiBaroT ananorudunyio JTK mpo-
nyknwio. Hammare KoHeUYHOM TOBaApHOM MPOAYKIUH (ITIOMHUMO CHH-
Te3-raza ¥ I0JydaeMOH DHepruu) Io3Bosisger Gosee 3(peKTHBHO
OKyIIaTh KaIllUTAIOBIIOKEHMUS.

AxryanbHbIMH 1 TeppuTOopun P® SBISIOTCI CXEeMBI ¢ BO3MOK-
HOCTBIO I1epepaboTKM HU3KOKAYECTBEHHBIX TOILINB (OCHOBHIBAACH
Ha IIPeCTABIEHHOM BbIllle 0030pe YTrOJbHBIX PECYPCOB).

3axarouenue. B pamkax mpoBeIEHHOTO aHAIM3A MOMKHO OTMe-
THUTH CIEAYIOIINE BbIABJIEHHbIE HETaTUBHBIE CTOPOHBI IIPUMEHEHUS
rasupuKaIum:

e HaJIH4YWe MOBBIIIEHHBIX KAIUTAIBHBIX 3aTPAT;

e HaJHYKe MOBBIIIEHHOH CTOMMOCTH SJIEeKTPOIHEPTHUH;

e IIOTEPH YHEPruU HA CTAIUU rasu(puKaIny;

e CJIOXKHOCTH TEXHOJOTHYECKOH CXeMBbI Trasu(pUKALINH;

e CyIIECTBYIOIIAI KINMATHYECKAS IOJUTUKA U OTPAHINYEHI Ha
BbIOpOCHL COy;
e CJIOKHOCTH HOOBIMH YIVIA IJIS PSAa MECTOPOKIEHUH.
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OTrMeuaroTcs ClemyoIyie MONMOKUATENbHbIE YCIOBUSI U TEHIEH-
IIUH BO3MOKHOCTH IIPHUMEHEHHUS IIPOIIECCOB rasuUuKaIiiu Ha Tep-
putopuu PP:

e BO3MOKHOCTDH CO3JAHHUA SHEPTOTEXHOJOTUIECKUX YCTAHOBOK;

e HMeIOIHecd PecypcChl yroJbHBIX MECTOPOKAEHUH Ha TEPPUTO-
puu P®;

e CTOMMOCTBH H JIOCTYITHOCTH YTJIS;

e BBICOKAd CTEIeHDb u3BnedeHud u yaasauBanui COq;

e monoxkenus B Crpareruu passutus suepretuku g0 2050 r.

C moxnamom «IIpumMeHeHne HU3KOKHIIAIINX TEILJIOHOCUTE-
JeH B TeIllio9HepreTuke» Beictynuia B. O. Kmaapa, xadenpa
WHHOBAIIMOHHBIX TEXHOJOTHH HAYKOEMEUX oTpaciei, HUY MOU.

Hcropus pasBuTuA SHEPreTHYECKHUX YCTAHOBOK HA OpraHUdYe-
CKOM paboueM Tejle Hadajgach B IepBoi mosoBuHe XIX Beka.
B 1825 - 1826 rr. Tomac XoBap MOIy4wns MATEHT Ha JIBUTATENb,
paboTaronuii Ha amkorose wiu sgupe. 3arem B 1829 r. JiumKep
MIPEJJIOKIII KOHIIEHITUI0 apOBOTO JABUTATEJS, COCTOSIIEr0 U3 He-
CKOJIBKHX 3aMKHYTBHIX KOHTYPOB, B KAMKIOM M3 KOTOPBIX IIHPKYJIHPO-
Basa pabouasi cpejia C OTJINYHON TeMIIEPaATy PO KATIEHUs, 8 KOHIeH-
caTop OJHOTO KOHTypa SBJISJICS KOTJIOM IJis Apyroro. M, HakoHerr,
B 1859 r. Bexomut Tpyx Y. [l. Penknna «PykoBoACTBO 110 TAPOBBIM
MaIllliHaM», B KOTOPOM YYEHBIH PacCMATPUBAET BO3MOMKHOCTDH WC-
MOJIb30BAHUA B IUKJIE PAOOYHX TeJ, OTANYHBIX OT BOJASHOTO mMapa.

IlepBoe mpakTHyeckoe MpUMEHEHHE TEXHOJOTUH JaTHPYeTCS
1853 r. Ha mapoBsie cyna ObLIM yCTAHOBJIEHBI ABUTATENIH, B KOTO-
PBIX OCHOBHOM KOHTYP paboTa Ha mape, a TeIIoTa U3 KOHIeHCaTO-
pa yTHIM3WPOBAIACh B KOHTYpe, padoTaroIneM Ha 3upe, 4TO IT03BO-
JISITI0 TIOBBICUTD TEIIOBYIO d(ppekTrBHOCTh. OTHAKO TEXHOIOTHS HE
MOJIyYnjIia ITUPOKOTO PACIPOCTPAHEHHS, IIOCKOAbKY H3-3a OTrHe-
OIACHOCTY M TOKCHUYHOCTH pabodyero Teja ero yreyKu IPUBOIUIHA
K mo:kapaMm u orpasienusMm. A yxe B 1897 r. B CIIIA Hexoropbie
CyJa CTalu OCHAIIAThCA JBUTATENIMHU, PAOOTAMIINMY HA OPTaHU-
geckoM pabouem Teie (GeH3HHE).

Buepssie B kauecTBe pabouero Tena nukiaa Perkuna (¢ maporyp-
O6uHHbIM nBUTaTeseM) B 1935 r. 6bLIM pacCMOTPEHBI OPraHHYECKHe
BelecTBa. Bpu1o TOKa3aHo, 4To, 6arogapsa 0ojiee HU3KUM I10 CPaB-
HEHHUIO C BOAOM KPUTHYECKUM ITapaMeTpaM OPraHuYeCcKuX pabouux
Tell, HCIIApeHUe B OPraHUYeCcKoM IUKIe PeHKMHA MOKeT IpoTeKaTh
pu 60JIee MaJbIX TemMirepaTypax. [10aToMy IIpy HEBBICOKUX TeMIIe-
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paTypax MCTOYHMEKA ITOABOJA TEILIOTHI yaaercsa cpaboraTh mocTa-
TOYHBIH TeIIoNepenas B TyporuHe sueproycranoBiu. Takxe B pabo-
Te [le AMesano onmrcano JOCTUREeHHEe KOHCTPYKTHBHOTO ITPEeUMYyIIe-
CTBa C IIEPEXOJIOM Ha OpraHHYecKoe pabodee TeI0: MJId HETro
XapaKkTepHa BBICOKAS MOJIIpHAS Macca, 00ecreunBaroIas BO3MOK-
HOCTb CHHIKEHWS JaCTOTHI BPAIEHUI U YUCIA CTYIIeHeH TypOUHBI.
B urore B 1940-x ronax B Mranuu ObuIa 3amyliena reorepMaibHas
anexTpocrannus mMorHocThio 300 kBT, paboraroiias Ha 3THIXIIO-
pune.

ITossxe B 1961 r. 6bLT IIpeIIOKEH OpraHudecKuil muka PenkuHa
C peKymeparuei TemioTsl. B ToM ke romy 6bL1a IOCTPOEHA COMTHEY-
Hafd 5JIeKTPOCTAHIINA MOIITHOCTRIO 3 KBT, paboraromias mo ganaomy
IIUKJIe HA MOHOXJIOpOersoie. dddeKTHBHAA PEKyIIepaIys TeIIOThI
B OpraHudyeckoM mukie Penkuna, obecreynBaeMas HApaBieHueM
BCEro MOTOKA (PPEOHOBBIX IAPOB B PEKyIepaTop AJs IIOZ0rpeBa
C:KaTOU B HACOCE CPeIbl, BO3MOKHA baroaaps popme KpUBOMA HACHI-
II[eHU OPTAaHUYECKUX BEIeCTB: ¥ MHOTHX OPTaHUYIECKUX TEeIJIOHO-
cuTellel B OTJIMYKE OT BOILI C POCTOM JABJIEHUS HACBIII[EHHUI MACCO-
Bas DHTPONHUA MAPOBOM (hashbl YBEIHUNBAETCA, B PE3YyJIbTATE UEro
paciupenue mapoB (ppeoHa B TypboMallnHe OKaHYUBaeTcd B 00-
JIACTH II€PerpeToro mapa.

YcraHoBky, paboramolire M0 OPTaHHYECKOMY LUHKIy PeHKuHa
(OLIP), cerommsa mpuMeHSAIOTCI B TeX CIydaiX, KOT/a TPamUI[HOH-
HbIE ITAapPOBbIE WJIN Ta30BO3YIIHBIE [TUKIBI OKA3BIBAIOTCSI MaI03g-
(beKTHUBHBI — IIPU OTHOCUTEIHHO HEBBICOKUX TeMIeparypax (ot 70
10 350 °C) ucrounuka moasoaa Teriorbl. OHM HAILIN CBOE IpUMe-
HEeHHe Ha TeXHOJIOTUYEeCKHUX IIPOU3BOACTBAX, I'Ae IIPUCYTCTBYyeT
00JIBIII0Ee KOIUYIECTBa COPOCHOTO Tellia, 00pasyoiierocs OT TeIIo-
TeXHUYECKHUX YCTAaHOBOK IEMEHTHBIX H CTaJeIuTEHHBIX IIpou3-
BOJICTB, B KOMILIEKCAX YTUAUSAINN TEILIA BHIXJIOMHBIX ra30B raso-
TypOMHHBIX ¥ ra30IOPIIHEBBIX yCTAHOBOK. Kpome Toro, rakue ycra-
HOBKY IPUMEHAKTCA U B pa60Te C BO306HOBJIH€MI)IMI/I HUCTOYHHUKAMU
sHeprun — COMHITEM U ITOI3€MHBIMH FOPAYUMH HCTOYHHKAMU, a TaK-
K€ C KOTJIaMM HA OMOTOILIUEE.

Ha nanublii MOMEHT B MUpe HAXOAATCA B SKCIUIyaTamuu 0ojee
2700 ycramnoBok, paboraromux Ha OI[P. Ux egunwunas ycraHos-
JIEHHAS MOIITHOCTh BAPbUPYETCS OT HECKOIbKMX KAIOBATT [0 JIECST-
ka meraBatrT. Ha 2020 r. cyMmmapHas ycTaHOBIEHHAS MOIIIHOCTD Ta-
KHX DHEProyCTaHOBOK coctasisana 4,1 I'Bt: moma reorepmanbHBIX
anmeKTpocTaHuii — 76,4 %, mons yTUIU3AIUOHHBIX (MCIIOIb3Y-
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oKX cOPOCHOE TeII0) SHeProycTaHoBok — 12 %, mossa sHeproyc-
TaHOBOK Ha Ouoromtuse — 10,6 %, M0JIsT COTHEYHBIX DJIEKTPOCTAH-
U — oxoio 1 %.

B Poccun Texuonorus OL[P miupokoro pacupocTpaHeHus He I10-
JIy4uia, 9To 00y CI0BIEHO, IIPEKIe BCET0, OTHOCUTEIbHO HEBBICOKOH
CTOMMOCTBIO yIiIeBoopoaoB. Tak, B 9KCILIyaTarini HaXOJUTCS BCe-
ro omHa reorepmanbHas ycramoBka (Ilaparynckaa I'eoTOC), eé
MoIHoCTh cocrasiser 2,5 MBr. B kauecTBe pabodero Teira HCIOIb-
gyercd xnanareHT R-134a, a HayanbHbIe TapaMeTPhI ITUKIA COCTAB-
nsgot 75,8 °C u 2,19 MIla. Yeranoska paboraer Mo KiIacCHIECKOM
cxeMe 0e3 peKyIepaluu TeIoThl, 000pyaoBanue nmpouseeneno Ka-
JIy:KCKUM TypOMHHBIM 3aBofoM. OcTanbHble JeHCTBYIOIINE HA Tep-
putopuu P® sueproycranoBku paboraioT Ha COPOCHOM TEILIE WX
OMOTOILIHBE, TIPU 3TOM UX 000OpYyAOBaHME OBLIO IIOCTABIEHO WHO-
crpanabiMu Komnanuu Turboden u Ormat.

BoabumacTBO 5HEPrOyCTAHOBOK HA OPraHUYECKOM paboueM Tese
B Poccun u mupe orHocarea k majgomornabiM (0,025 — 2,5 MBr), uto
BO MHOTOM 00YCIOBJIEHO XapaKTePHUCTUKAMHU HU3KOTEMITEPATYPHBIX
UCTOYHUKOB TerioThl. OJHAKO Ha IMpaKTHKe HAILIN IPHMEHEeHUne
¥ yCTAHOBKHU cpefHel Morraoctu. B wactaocru, B HoBoit Senannuu
sKcILryatupyercsa crannumsa Ngatamariki (paspaboTka KOMITaHHH
Ormat), cocrosiias u3 4eTbIpex SHEPTroOJOKOB C yCTAHOBJIEHHOH
morHocTho o 25 MBr. Havansabie mapaMerpsl IIUKIA COCTABIISA-
for 192°C u 12,2 6apa. Jpyroii mpuMep paspabOTKH KOMIIAHUK
Ormat — GunHapHBIH 3HEepro6iaox momuocTei0 50 MBT, pacmona-
raromuiica B CIITA.

Tarkum obpasom, Ha peiake TexHonoruit OIIP Brimenaorca nBa
KpynoHbIX mpousBoauTens — Turboden u Ormat. Ilpum stom
Turboden cnenmanusupyercsd Ha MPOU3BOACTBE YCTAHOBOK C PEKY-
rmepanued TEeIIOTHI MOIIHOCTHI0 OT HECKOJIbKHX KHJIOBATT [0
40 MBr ¢ nauansuoit Temuneparypoit OIIP, mocrurasomreir 400 °C.
Jl1s1 mpuBOA BIIEKTPOTeHePaTopa UCII0Ib3YIOTCA KaK pafuabHbIe,
TaK ¥ 0CeBbIe TYPOMHBI C ABYMS — IIIECTHIO CTYIIEHIMH. B KauecTBe
paboyero Tera UCIOMb3YIOTCS XIaAareHThl, KDEMHUEBBIE JKUTKOCTH
¥ yrieBomopoasl. B cBowo ouepens, Ormat cremuanusupyercs Ha
IIPOU3BOICTBE YCTAHOBOK MOIITHOCTHIO 0 50 MBT, nmpennasnagyes-
HbBIX B OCHOBHOM JIJIsT pa60THI C HCTOYHUKAMY TEILIOTHI C TEMIIEPATY-
poii ot 120 g0 175 °C. Kpome Toro, KoMImaHus H3rOTaBINBAET KOM-
OMHMPOBAHHbBIE YCTAHOBKH JIJISI T€OTEPMAaIbHBIX CTAHITUH, T1€ B Ka-
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yecTBe pabouyero Tejga HUCHONAB3YIOTCA KAK OpraHHYecKHe
COEMHEHUS, TAK U CEIIAPUPOBAHHBIN AP U3 CKBAKUH.

B Poccun npounsBoacrBom yecranoBok OIIP mommuocTsio ot 1 1o
25 MBr zanumaerca kommauugd OO0 «YT'K-Oueprerura». Takixe
OAO «Kamyskckunit TypOUHHBIN 3aBO» UMEET OIIBIT U IIPOU3BOJICT-
BEHHBIE MOIIHOCTU [JIi M3TOTOBJIEHHS TYPOMH MOIIHOCTBIO 0
2,5 MBTt, pa6oramoiux Ha HU3KOKMIAIIUX pabounx Tenax. Kpome
toro, komnanusad Q00 «Tepmoron» 3aHuMaeTrcs paspaboTKoi 6104-
HO-MOJIYJIbHBIX 3JIEKTPOCTAHIIMI HA OPraHWYecKoOM pabodueMm Teie
IUIST yTHJIM3AIUU COPOCHOTO Teria.

AKTyanbHOCTH Pa3BUTHUA OTEUECTBEHHBIX TEXHOJIOTHH B 00J1aCTH
cosmaums OIIP momkpemisiercs TeM, YTO €KETOTHO ITPOMBIIIIEH-
Hoctb 1 TAK 6e3Bo3BpaTHO BhIOpachIBaeT B aTMoc(epy OrpoMHOe
KOJIMYECTBO TEIlIa, KOTOPOe MOKHO ObLIO ObI ITOJIE3HO YTHIH3UPO-
BaTh JJIs IIPOU3BOCTBA Y9HEPTreTUIECKOM IIPOLYKIIUK 03 IOIOIHHE-
TeJIbHBIX TOIJIMBHBIX 3aTPAT ¥ BEIOPOCOB BPEIHBIX BEIIIECTB B ATMO-
cepy. Ilpu sTom puHAHCOBASA MIPUBIEKATENBHOCTD IIPOEKTOB CO3-
OAHWS YTUIN3ANUOHHBIX OHEPrOYCTAHOBOK HA OPraHUYeCKOM
paboueM Tejie BO MHOTOM OyZeT ONpeIeNaThCA XapaKTepUCTUKAMHU
HWCTOYHUEKA TEILIOTHI, BUAOM Pabodero Tesa u IUKIIa, a TAKKe XapakK-
TePUCTUKAMHU 000PYIOBaAHUA.

OnHUM MX BO3MOMKHBIX II€PCIEKTHBHBIX CIIOCOOOB ITOBBIIIEHUS
TOIUITUBHOM 3(D(HEKTUBHOCTHU U KOJIOTHIECKOM 6e30ITaCHOCTH, a TaAK-
JK€ CHUIKEHHUS CTOMMOCTH DHEPreTHYECKHX YCTAHOBOK SIBJISIETCS
IIpUMeHeHne B KauecTBe pabouero Teia JUOKCUIA yriepoaa, pabo-
TAIOIIero IPU CBEPXKPUTHYECKHUX IIapaMeTpax, 4To II03BOJIIeT pea-
JIW30BaTh IIUKJI DpaiiToHa ¢ HU3KUMH 3aTpaTaMu COOCTBEHHBIX
Hy:K] [IpH yMEPEHHON HadYaIbHOM TeMIeparype W KOMIIAKTHBIMU
pasMepaMu OCHOBHOTO 3HEPreTHYecKoro obopymoBauwus. [lammoe
HaIpaB/IeHHe HAYAI0 aKTHBHO Pa3BUBATHCS €IIE C CePeIUHbBI IPO-
moro Bexka. CerofHs U3BeCTHHI HE MeHee IIATH BapUaIiil yIIeKu-
CIIOTHBIX IIHKJIOB.

[IpryrHbBI 3aMHTEPECOBAHHOCTH YUEHBIX 10 BCEMY MUPY B PA3BH-
THH JAHHOTO HATIPABJIEHUA BO MHOTOM CBSI3aHBI C IIPEUMYII[€CTBAMHU
IUOKCHIA YIJIEPOa [0 CPABHEHHUIO C APYTMMH TEILIOHOCUTEISIMH.
B wacTHOCTH, yIIIEKHCIOTHBINA TEILIOHOCUTEIH 00Ja]aeT HU3KUMU
3HaUeHUAMHU Kputuieckod temmeparypbl (30,98 °C) u maBmeHus
(7,38 MIla). Manaa kputudeckas TeMiieparypa IHOKCHIA YIJIePo-
na, GIM3Kas K TeMIepaType OKpy:Karoled arMocdepsbl, obecredu-
BaeT BO3MOKHOCTH C:KaTHA pabodeil cpeabl BOIM3H JIMHUY HACKIIIe-
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HHs, 9YTO CHUKAET paboTy KOMIIpeccopa, a TaK:kKe TeMIepaTypy OT-
BOJIa TEIIOTHI M3 IUKJIA 6e3 KoHmeHcanuu paboueii cpenbl. Kpome
TOTO, TUOKCHU] yIIepoaa 00amaeT OTHOCUTEILHO HU3KOU arpeccus-
HOCTBIO I10 CPABHEHHIO C BOJOM U IIPOSBJIAET KOPPO3UOHHYIO AKTHB-
HOCTBH TOJIBKO IIPW HAJIWYHWHU BJIard B ra3e UJIHN IIJIEHKHU BOJbBI HA I10-
BepxHOCTH MeTasuia. l[eHa yriekucioro ra3a comocTaBuMa ¢ BOJs-
HBIM TeILIOHOCUTEJIEM.

CpaBHenue TEIIO(pU3UIECKUX CBOUCTB BOASHOTO, BO3LYIIHOIO
U YTJIEKUCIOTHOI'O TEIJIOHOCUTeJIeU IIpH IapaMeTrpax, XapakTep-
HBIX JIJIs1 COBPEMEHHBIX ra30TyPONHHBIX U AaPOTYyPOUHHBIX YCTAHO-
BOK, CBU/IETEIIbCTBYIOT O IIPEUMYIIECTBAX MCIIONb30BAHUA JUOKCH-
Ia yriepojga B KadecTBe pabodero tesna. B wacTHOCTH, BBICOKAs
ILUIOTHOCTD JHUOKCH/IA YIJIEPOIa IIPH IIapaMeTpax Ha BXO/e U BBIX0/e
M3 YIIEKUCIOTHON TypPOUHBI OIpeneseT eé Maible Maccorabapur-
HbIE XaPaKTePUCTHUKH I10 CPABHEHHUIO C IAPOBLIMH U Ia30BbIMHU TYP-
6unamu. Kpome Toro, B CBI3U ¢ MeHbIIEH BA3KOCTHIO YIVIEKUCIOT-
HOU cpeJbl NOTepH HHEPTrUH Ha TPeHHe B JIONATOYHOM ammnapare
TypOUHBI HA CBEPXKPUTHYECKOM IUOKCHUIE yTiaepoaa OyayT HUKE,
YeM y MapOBbIX U ra30BbIX TYPOUH.

B 006cy:kIeHnH JOKJIaAa U MPEHUAX BHICTYITHIN:

E. O. AgamoB, uayunsiii pyxosogutenb AO «HUKUIT uwm.
H. A. Tonnexains», TOKTOp TexH. HAYK, mpodeccop; P. M. Xazuax-
MeTOB, coBeTHUK reHepanbHoro auperropa AO «Texuwueckas uH-
crregnusi E9C»; B. T'. I'pm6un, sasenyiomuii kadgenpoir HUY
«MOW», moxTop TexH. HAYK, mpodeccop; A. . l'omoguunKHiA, 3a-
MECTHUTENIb TeHEePaJIbHOT0 IUPEKTOPa — TIJIABHBIA KOHCTPYKTOP
000 «Muduepmxu», kaum. Texd. Hayk; O. A. Tepemko, pykoso-
nurensb Yuebuo-meroguueckoro mearpa HIT «KOHI] EQC», noxrop
TeXH. HayK, IIpodeccop.

CoBMecTHOe 3aceJaHHe 0OTMEYAET CIAEAYIOIIee:

Pacrymias skomomuka Poccun ocTtpo Hy:kmaeTcs B dieKTpUYe-
CKOU dHepruu u Terie. B Haleli crpane UMeOTCAa KPYITHbIE MECTO-
POMKIEHUS yIJIsd ¢ OJIarOIPUITHBIMY YCIOBHAME uX 100bruu. Cosma-
HHe 000pyI0BAHUA U TEXHOJOTHH HOBOTO ITOKOJIEHU 1A YTOJbHBIX
TOC gomKHO CTATh MPUOPUTETHHIM HAIPABIEHUEM PA3BUTHSI DIICK-
TposHepreTuku Poccuu yixe ceiruac.

Pemarouiyio posnb B OpraHusanuy TEXHUYIECKOTO IIEPEBOOPY:Ke-
HUsS YrOJILHOW TeHEepaluy WIPaeT OPraHu3allMOHHO-(PUHAHCOBOE
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ydacTue rocyapcTia, B TOM YHCe B pa3paboTKe U OCBOGHHUH I'OJIOB-
HbBIX 00Pas3II0B COBPEMEHHBIX yTOJbHBIX 9HEeprob6okos. Ha rocynap-
CTBEHHOM YPOBHE J0JIKHBI OBITH CO3MaHbl YCAOBU /I YKPEILICHU
HAYYHOT0, KOHCTPYKTOPCKOIO ¥ IIPOEKTHOTO IIOTEHIIHAIOB BEAYIITUX
OpraHm3anui B 00JIaCTH CO3MAHUS YIOJIbHBIX 9HEPrOyCTAHOBOK HO-
BOTO ITOKOJIEHHS, a TaKKe /I PACIIMPEHUS TeXHOJOTHIECKUX
¥ KOHCTPYKTOPCKHUX BO3MOKHOCTEH SHEPrOMAIIHHOCTPOUTENHHBIX
3aBOIOB.

Crenyer paspaboraTh MporpaMMmy TEXHHYECKOTO IIepPeBOOpY:Ke-
HUS YTOJIbHBIX SHEPTroOJIOKOB C BBIX0/I0M HA COBPEMEHHbIEe SKOHOMU-
YeCKue U SKOJIOTHYeCKUe II0Ka3aTeNH.

Heob6xomuma rocymapcTBeHHast mporpaMma MpruOPUTETOB Pa3BH-
THUA YTOJIBHOU ¥ SHEePTeTUIeCKOH 0Tpaciel, II0ATOTOBIeHHAd C y4a-
cruem MunsHepro Poccru, sHEpProMammHOCTPOUTENbHBIX, METAI-
JIyPTUYECKUX U DIIEKTPOSHEPTETUYECKUX KOMIIAHWH, WCCIeoBa-
TeJIbCKUX OpTraHU3aIiuu.

HcnonbsoBanue yabTpacynepEpUTHIECKHUX ITapaMeTpoB Iapa Ha
yroabubix TOC B HacToAIee BpeMsi B MUpPe HUTME He peaausyercs
He TOJILKO I10 YKOHOMHYECKUM IIPUYMHAM, HO U H3-3a ITOBBIIIEHHBIX
TpeboBanuii K ManéBpenHoctu TAC B ycnoBUAX pocTa L0IH BO300-
HOBJISIEMBIX UCTOUHUKOB SHEPTHH.

s Poccum BaskHBIM SABISETCS CO3IaHUE OOOPYIOBAHHA IS
MOIITHBIX 0,10KOB TOC ¢ mMOBBIIIIEHHBIMH CyIEPKPUTHICCKUMHE I1apa-
merpamu napa (remmeparypa o 620 °C), a tax:xe 3dPeKTUBHBIX
¥ 9KOJIOTHYECKUX yroabHbIX TOL] HOBOTO MOKOIEHUS.

MupoBas mpakTHKa IOKA3aja, 4To MPUMEHEHUEe BHYTPUIUKIO-
BOU rasupUKALMH YIJId I IPOU3BOCTBA 3JIEKTPOSHEPTHH OKa3a-
JI0Ch HEZOCTATOYHO () (PEeKTUBHBIM KaK I10 9KOHOMHUYECKHUM II0KA3a-
TeJIAM, TaK U 10 YCIOBUAM HaI&:KHOCTH. Mcnonb3oBanue rasuduka-
LMY YIJI BO3MOKHO JJIS IOIYyYEHHUs OIE3HbIX IIPOAYKTOB.

[lepciekTHBHBIM HAIpPABIEHUEM SBISAETCS PAa3paboTKA ITOIUTe-
HEPHUPYIOIINX CUCTeM (SHEPreTHYEeCKUX KOMILIEKCOB) I MOJyde-
HUS TeIIa, SJIEKTPOIHEPTHH U MTOJIE3HBIX MPOILYKTOB.

Baxmoii sirssieTcs mpobsiemMa HCIoab30BaHUS 30JI0ILIAKOBBIX Ma-
TEPHUAJIOB.

B Hacrosiiee Bpems 0Te4eCcTBeHHAS IPOMBIIIIIEHHOCTh HEe PACIIO-
jaraet HeoOXOIUMbIMHU KOMIIETEHITUAMHY JJIS IOCTABKY HA DJIEKTPO-
CTAHIWHK DHEPreTUYECKOT0 ¥ KOTEJbHOr0 OOOpPYMOBAHUSI IS
2(p(peKTHBHOTO U HKOJIOTUIECKH ITPHUEMIEMOTO CKUTAHUS YTIJIeH pas-
HBIX DHEpreTrudecKkux Mapok. Opranusaiius CepuiHOTO IPOU3BO/ICT-
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Ba KOTJIOATPETaTOB Ha 0TEYEeCTBEHHBIX 3aBOIaX /I PEKOHCTPYKITHN
BCel ycrapesliiied yroabHOU rerepamnuu B Cubupu u Ha JlambHem
Bocroke ¢ mepexomoM Ha COBpPEMEHHBIE TEXHOJIOTHH CHKUTAHUS
SHEPreTHYECKHUX yIIeH 110 6€30TX0HbIM TEXHOJIOTHAM TPebyeT mpH-
HATHUSA CPOYHBIX TOCYyJAPCTBEHHBIX Mep 10 OPraHu3anuu U (PruHaH-
cupoBanuo HUOKP mo TexHosorusaM cikuranwus yrieid u ampoba-
LMY PA3HBIX TEXHOJIOTUH UX CKUTAHUA HA MIJIOTHBIX IPOEKTaX.

Konnexrue HUY MOMU BBIIONHUI aKTyalbHYIO paboTy 1o mMpo-
BEEHUIO aHAINTHUIECKOro mccienoBanus mo Teme «CoBpeMeHHOe
COCTOSTHHE ¥ TEPCIEeKTUBBI PA3BUTUA TEXHOJOTUH YrOJIbHOU reHe-
pauwu B Poccun u B Mupe», COCTOSAIIYIO U3 [BYX STAIOB:

e sram 1 «AHaNu3 CyLU[eCTBYIOMINX U I€PCIEKTUBHBIX PELICHUH
10 CHIIKEHUIO BHIOPOCOB IAPHUKOBBIX Fa30B OT [1apOra30BbIX SHEP-
ro6I0KOB ¢ TasuduKaLuel yIsd, IepCIeKTHBHBIX 9HEProyCTaAHOBOK
C KHACTIOPOIHBIM CHKUTAHUEM»;

e sram 2 «AHaNHU3 CyLU[eCTBYIOMNX U I€PCIEKTUBHBIX PELIeHUH
I10 TIOBBIIIEHHUIO 3(PPEKTUBHOCTH, CHUIKEHUIO CTOMMOCTH U BBIOGPO-
COB BPEIHBIX BEIleCTB B aTMOC(epy [AIA IapOCUIOBBIX SHEPTro6II0-
KOB HA yTJe».

Brimonnennas pabora sBIgeTCS MEPBOM YaCThI0 06IIETr0 IPOeK-
Ta, TOCBAIIEHHOTO MOUCKY M TEXHUKO-dKOHOMUYECKOMY QHAIUIY
HanboJee MepPCHeKTHBHBIX TEXHOJIOTHH YTOJIbHOH TeHepaluu i
MIOCTIEAYIOIIEr0 BKIIOYEHNUS UX B HAIMOHAIBHBIN IpoekT «HoBbie
aTOMHBIE U 9HEPTeTUIECKUE TEXHOIOTUI» . JKOHOMUYECKAS 1[e1eCO-
00pasHOCTh PA3BUTHSA BBIJEIEHHBIX II0 Pe3yIbTaTaM Peaarn3aliui
IEepPBOY YACTH MPOEKTA TEXHOJOTHH OyaeT IMpoaHau3upOBaAHA He-
[IOCPEICTBEHHO B pAMKAX BTOPOH YaCTH IIPOEKTA.

IIpoBenéuubIil aHATN3 MHUPOBBIX TPEHAOB PA3BUTHUA YTOJIbHOU
reHepanuy M03BOJIUII BBIIEIUTD ABA KII0UYEBbIX HAPABICHU:

e mOBbIIIEHNE 3(PPEKTUBHOCTH U YKOJIOTUIECKOM 6€30I1aCHOCTH
TPagUIMOHHBIX TEXHOJIOTHH YTOAbHOMN reHepaliuy 3a CI4ET yBeaude-
HHUsI TMapaMeTpoB pabodeil cpejibl, MPUMEHEHUA MMePCHeKTUBHBIX
TEXHOJIOTHUY CXKUTAHUA PA3IHYHBIX BUIOB yIiei (B TOM YHCIe HU3-
KOKAJIOPUUHBIX, BHICOKO30JIBHBIX YTJI€H C MAIBIM BBIXOJIOM JIETYIHUX
BeIIeCTB) U Mpeobpa3oBaHud yIJid B MHbIE BUABI TOILIUB (B TOM YHuC-
JIe W BOIOPOCOAEp:KAIre), BHEAPEHHE IePeJOBhIX TEXHOJOTHM
CHUKEHUS BHIOGPOCOB TOKCHYIHBIX BEILIECTB;

e CO3JaHME HOBBIX BHICOKO3(D(DEKTHBHBIX SHEPTeTHIECKUX KOM-
ILUIEKCOB C MUHHMAJIbHBIMHA BBIOPOCAMH BPEIHBIX BEIECTB, pabo-
TAIOIIMX HA HETPAAUIIMOHHBIX PA60YNX Telax.
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B pamrax HampaBieHus HOBBINIIEHUS 3(P(PEKTUBHOCTH U 3KOJIO-
THYECKOH 6€30IaCHOCTH SHEPTOYyCTAHOBOK HA yIJie, pab0Taonnx Ha
TPaIUIMOHHBIX PA00YUX TeJIax, BBIJEIEeHbI CIeIyOllue IePCIek-
THBHBIE PEIIeHN:

e TIOBBIIIIEHHE HAYATBHBIX TAPAMETPOB paboueii cpeanl Ha Iapo-
TypburHbix TOC BmIOTH [0 yabTpacBepxkpurmdeckux (700 —
760 °C, 31 - 35 MIla);

e IpPUMEHEHHE CHUCTEMbI KOMOMHHUPOBAHHOHN MBYXCTYIIEHIATOMH
CyXOM OYHMCTKU T'a30B OT 30JIbI;

e IIpUMEHEHHUE TeXHOJOTUY TEMIIEPATYPHO-BIAKHOCTHOTO U XH-
MHUYECKOTO KOHIUIIMOHWPOBAHMSI ABIMOBBIX Ta30B MHKPOI03aMH
cynbara aMMOHHS B oOecredeHHne ITOBBIMIeHUT d(PPEeKTHBHOCTH
VIIaBIWBAHUSI 30JIbI C BHICOKHUM YAEIbHBIM 3JI€KTPUIECKUM COIPO-
THBJIEHUEM B 3JIeKTPOQUIbTPAX;

e CO3JaHWe OTEUYECTBEHHBIX CHCTEM KATATUTHIECKOH OYHUCTKHU
IBIMOBBIX Ta30B OT OKCH/IOB a30Ta;

e IpPUMEHEHHEe TeXHOJOTHH CXKUTAHUS HU3KOKAYECTBEHHBIX yT-
ne#t B koriax ¢ [IKC;

e CO3/aHUeE Mapora3oBbIX YHEPTOOIOKOB C BHYTPHUIIUKIOBOM ra-
sudpuKaInen.

B cBoro ouepens, cpenu Hanbosee MEPCIEKTUBHBIX JHEPreTHIe-
CKHX KOMIIJIEKCOB C MUHHUMAJIBbHBIMH BI)I6p0C3MI/I BPEAHbIX BEIIeCTB,
paboramomux Ha HETPAAUIIMOHHBIX PAb0YMNX TeIax, MOKHO BblIe-
JIUTE:

e DJHEProyCTAHOBKHU Ha 0ase peKoMIIpecCHOHHOro mnukiaa Bpaii-
TOHA HA CBEPXKPUTUIECKOM JUOKCH/E YIIePoa,;

e KHCJIIOPOAHO-TOIUIMBHBIE JHEPTeTHYECKHe KOMILIEKCHI IJIS
MIPOUM3BOACTBA YHEPTreTUYECKON MPOAYKIHY HAa 6ase IOLy3aMKHY-
ThIX ITUKJIOB C YIVIEKHUC/IOTHO-IIaPOBBIM pa60‘-II/IM TEeJIOM.

Brinenenubie komnextnBoM HUY MOUW TexHOIOTHH yroJbHON
reHepaIuu XapakTePU3yITCI BHICOKOH 3(D(EKTUBHOCTHIO U HKOJIO-
rudeckoi 6esomacHocTbio. OMHAKO ITePCIIeKTHBBI X BHEAPEeHus 0y-
IyT 3aBUCETH, IIPESKIE BCETO, OT UX TEXHUKO-9KOHOMUYIECKUX IIOKa-
3aTeen.

CoBMecTHOE 3aceTaHue PEIInIo:

1. PexomengoBars Munmnpomropry Poccun 1 AHO «HMunoBaru-
OHHBIU WHKUHUPUHTOBBIU IIEHTP»:

e TMIPOJIOIKUTH (pHAHCHPOBaHUE paboT Mo mpoekTy «CoBpeMeH-
HOE COCTOAHUE U ePCHEKTHBEI PA3BUTHA TEXHOJOTHH YTOIBHO Te-
Heparuu B Poccun u B Mupe» B paMKax TPEThero 3Tara, IOCBAIIEH-
HOTO TEXHUKO-9KOHOMUYECKOMY aHaIU3y IPEIIOKEeHHBIX TEXHOJIO-
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TUi yrOoJbHOM reHepaIuu, B COOTBETCTBUH C IPOEKTOM TeXHUYIECKO-
TO 3a[aHUs HA TPETUH STAIl IPOEKTAa, IPUBEIEHHOTO B IPUI0KEHUN
(3amMedaHUs K IPOEKTY TEXHUIECKOTO 3alaHUSI OTCYTCTBYIOT);

e Ha OCHOBE PACCMOTPEHUS Pe3yIbTATOB TPETHETO ATAIla IPOEK-
ta «COBpeMeHHOEe COCTOSHUE U MEePCIEeKTUBBI PA3BUTUS TEXHOJO-
Ui yroibHOHU reHepanuu B Poccun u B Mupe» coBmectHO ¢ MuH-
sHepro Poccuu mpuHATH 32 OCHOBY 9KOHOMHYECKH 000CHOBAHHBIE
TePCIeKTUBHBIE TEXHOJIOTUH YTOJIHHON TreHepalini IPH aKTyaInsa-
LIWH HAIMOHAIBHOTO npoekTa «HoBbie aToMHbIE U DHEPTETUYIECKHE
TEXHOJIOTUU>.

2. PexomenpnoBats UcmonauTtenio u 3akasuuky paboT HAIpaBUTH
mpexncenarenio Komuccuu INocymapersenmoro Cosera Poccuiickoit
®denepanuy Mo HAMPABIEHHUIO «JHEPTreTHKA», TIaBe Pecrybauku
Caxa (Axyrtus) A. C. HukomaeBy mpemiio:xkeHne paccCMOTPETh B IIep-
BoM kBaprajne 2026 r. ma sacemauum ['ocymapcrBenroro Cosera
Poccuiickoit @emepariuu 1Mo HAIpPaBIEHUIO «JHEPTETHKA» BOIIPOC
«O COBpEeMEHHOM COCTOSHUU U IEPCIEKTHBAX PA3BUTHUA TEXHOIO-
ruii yroabHoi reHepamuu B Poccuu u mupe. [lepedyens mepcrexTus-
HbBIX TEXHOJOTHH yTOJILHON reHepaIini, PeKOMEeHIYEMbIX K BKIII0Ye-
HUIO B HAIMOHAIBHBIHA IPoeKT «HoBble aTOMHbBIE U 9HEPTeTUIECKHE
TEXHOJIOTHH» >,

3. Pexomennosars Munsuepro Poccuu u Munnpomropry Pocenn
paspaboTaTh COBMECTHBIE MEPhI II0 OPTaHU3AIUH U (PUHAHCHPOBA-
auo kommiekcubix HUOKP mo TexHmyeckoMy mepeBOOpY:KEHHUIO
yroabHo# renepanuu Cubupu u Jlansuero Bocroka mHa 6ase oreue-
CTBEHHBIX SHEPTreTUYECKUX KOTJIOB C DKOJOTHYECKH U SKOHOMUYE-
CKH 3(p(peKTHBHBIMY TEXHOJOTUSIMHU CKUTAHUS SHEPTeTUIEeCKUX Ma-
POK yTJIeH.

4. PeromennoBats MunskonoMmpassutua Poccum ¢ ydactuem
Mumsuepro Poccun, Munnpomropra Pocenu, npyrux 3auaTepeco-
BAHHBIX MUHUCTEPCTB U BEIOMCTB, & TAKKe C yIACTHEM yTIem00bI-
BaOIINX KOMIIAHUH PacCMOTPETh BAPUAHTHI KOMILJIEKCHOM TIepepa-
OOTKH YIS B IPOAYKITHIO C BBICOKOMH J00aBIE€HHON CTOMMOCTHIO He-
TIOCPEICTBEHHO B PpErdoHaxXx ero A00bIuu: YIIeXHMUYecKasd
nepepaboTKa ¥ SHepreTrudecKas yTUIN3aIisd OTX0I0B ITepepaboTKn
yIJIst 10 6€30TXOHBIM TEXHOJIOTHUAM C 06ecIiedyeHrneM SHeprocHab-
JKEHUST TePPUTOPHUATBHBIX ITPOMBIIIIIEHHBIX KJIACTEPOB OT HHEPTo-
TEXHOJIOTHYECKUX YCTAHOBOK. TaKoi IMOAX0M MO3BOJIUT COKPATUTD
JIOTUCTHUYECKHE 3aTPaThl Ha IPOMU3BOCTBO IMPOAYKINH KOHEYHOTO
[I0JIb30BAHUS, YBEIUIUT YHUCIO KBAIU(PUIHPOBAHHBIX pPaboIux
MECT IIOJIOKUTEIbHBIM COLMATIBLHBIM 3(D(EKTOM I HACETIEHNUS.
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C xommenTapusimu «O06 OCHOBHBIX 3Tarax 60ps0bI ¢ 00paT-
HOI KOPOHOH B 3JIEKTPO(PHIBTPAX IIyTEM COBEPIIEHCTBOBA-
HHS BHICOKOBOJITHOTO MUTAHUSA MOJIEH 3JIEKTPOPHILTPOB
Ha TIC 1 0 BRIage HUY MIMU u yuénsix kadenps: TOBH
B pellieHne 3To# mpobiemsbl», BpicTynua A. B. Opios, kau.
TexXH. HAyK, CTAPIIUH HAYYH. COTPYAHUK, moreHT kadenpsr HUY
MOH «Texuuka u sneKTpopU3HUKa BHICOKUX HAIPIIKEHUH»

B normnanax B. B. IIpoxoposa u C. JI. UepHoBa He ynomMuHaercs
0 COBPEMEHHBIX arperarax muranus 3aexrpoduiasbTpos TAC. Taxk-
JKe He IPUBEeIEeHbI YCIOBUAX, IPU KOTOPBIX IOIYYEHbI BHICOKHUE 10~
Kasareiru Kos(uiumenTa yaaBauBaHus 305l «10 99,8 — 99,9 %».
ATO MOJyYeHO Ha YHUCTOM BIEKTPOQHUIbTPE, NI Ha PUIbTPE, IIPO-
pab6orasiiem roxa?

Oco60ro BHUMAHUS 3aCIy:KuBaeT WH(MOPMAIUA O IPUMEHEHUH
OpOIIaeMbIX BOZOH OCAAUTENbHBIX JIEKTPOAX, YTO IBIISETCS OIpe-
nenéHubIM maroM Brepén. Ho He moscHeHo, 3a CYET Yero JOCTUTHY-
TO CHUIKEHHUE TeMIepaTypbl otxozasamux razos 10 90 °C. U Bo ckob-
KO 9T0 0601uIocs?

Bopnba 3a yncroTy armocepHOro Bo3ayxa Beaéres maBHo. [1o-
Beka Hazan B 1970-e rogbl B aMepUKaHCKUX Ky pHAaIaxX IPOoILIa HH-
(hopmanms 06 n3yueHUH CBOHCTB 307161 KAMEHHOTO YIJIsd, yIaBIHBae-
Mot anexTpodunsTpamu Ha TAC. Tam 66u1H Tpo6IEeMBI ¢ 307101, TI0-
CKOJIBKYy OHa co3faBajia OOpaTHYI0 KOPOHY Ha OCAIUTElIbHBIX
9JIeKTPOax, Gaaromaps 4eMy KOa(P(PUIMEHT yIaBIUBAHUSA DIIEK-
TpOUIBTPA CTAHOBUJICA PABHBIM MEXaHUYECKOMY. AMEpPHKAHIIBI
MMOKAa3aJI¥, YTO IPHU HATpeBe yroibHOoi 30kl 10 450 °C ymemnbHOE
QIIEKTPUYIECKOE COIIPOTHUBIIEHUE 30JIbI YMEHBIIIAETCI Ha HECKOJIbKO
MOPSIAKOB W  IIEPEXOJUT W3  BBICOKOOMHOIO  (IIOPSIKa
1010 - 10! Om-M) B cpexreomuoe (mopaaka 107 Omm). Ilpu Takom
VEIBHOM COIPOTHBIEHUH 30JIbI 00PATHOM KOPOHBI HE BOSHHUKAET.
AmepuKaHITBI PEKOMEHIOBATH BHEAPATH TOpAYNe DIEKTPOPUILT-
poI Ha cBoux TAC.

B Munwucrepcrse sHepretuku u snexrpuduranuu CCCP pexo-
MEHIOBAJI BHEIPUTHb AMEPHUKAHCKHUH OIBIT U ocHACTUTH Bce TOAC
ropsuumu punbrpamu (¢ = 450 °C). Ho nHaméncsa Myapsiil 4eoBex
— nupekrop uucruryra HUMOT'A3 U. K. Pemunos, KoTopslii ipu-
3BaJl He «KUAAaThCSI OUepTs FOJIOBY B aMepPHKAHCKOe 60I0T0», a paso-
OpaTbcsi CO CBOMMM YIJVIIMH, JII 4ero Ha Kakoi-nu6o TAC coopy-
IUTDH OIIBITHBIN TOPSIYHH SJIEKTPOMPUILTD U HA OCHOBE PE3yJIbTATOB
€ro0 DKCILIyaTalllu He MeHee T0/ja COCTaBUTH CBOE COOCTBEHHOE MHe-
Hue. PesynbraT SKCIUIyaTalnu TAKOTO SJI€KTPOMPUILTPA B TEIEHHE
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roga U. K. Pemnzgos mosoxun Ha sacemannu HaydHo-TeXHUIECKOT0O
cosera B HUMOI'A3. Pesynbrars! 66U1H HEYTEIITUTEILHBIMUA.

Heiicreurensuo, 3oma npu 450 °C mMena cpemHuil ypOBEHb
VIEIBHOTO COIPOTHUBIIEHUS, HO NPY CHUKEHHUU TEMIIePATYyPhI CTa-
HOBHJIACH BBICOKOOMHOH. Pabora KoTia 6blia HecTabUIbHOM, TeM-
reparypa OTXOASAIIUX ra30B Kojebasach 3HAYUTEIBHO 110 PA3HBIM
MIPUYHUHAM, U B 9JIEKTPOHIbTPe ObLIa o0paTHas KopoHa. Takum 00-
pasoM, 6bLIa COKOHOMIIEHA 3HAUYUTEIbHAS CyMMa IOCyfapCTBEHHbIX
mener. B 1980 r. mosiBuinch aMepUKAHCKYE ITyOIUKAIIUN, B KOTO-
PBIX MCCIIENOBATENH IILITAIUCH OOBICHUTH CBOM PEKOMEHIAI[UN
CCHUTKAMU Ha Jpei( MOHOB HATPHUS B OCAKIAEHHOM CJIO€ 30JIbI Ha
0CaIUTENbHBIX JIIEKTPOIAX.

B npennsepun Mockosckoii onumnuans: [Ipasurenscteo CCCP
00paTu0 BHUMAaHUE Ha YKCTOTY BO3AYyIIHOro Oacceiina B Mockse.
B 1978 r. 6bu1a orkphiTa mporpamMma «MockBa», 3amadeil KOTOPOH
ObLIa BHIPAOOTKA Mep IO YJIYUYIIeHWI0 COCTOSIHUS BO3IYIIHOTO 6ac-
ceiina. B MOU sty nporpammy Bosriasui npodeccop JI. A. Puxrep,
PYKOBOAMBIIKH IPOGIEMHOM 1a60paTOpPHel CHIBHBIX JJIEeKTpUYe-
ckux moneit kagenpsl MOU «Texuuka u 91eKTPOPU3NKA BHICOKUX
nanpsxenunii» (TOBH), saBemoBam koropoii Torma rmpodeccop
. I1. Beperarus.

B 1o Bpems Bce TOI] Mocksbl paboraiu Ha KameHHOM yriie. Pyko-
BOJICTBO 9TUX CTAHITUYU CYUTAIIO, YTO HUSKUU KO3 (PUITUEHT YIIABIIH-
BaHUA BT 9JIEKTPOPUIBTPAME 00 BACHAETCSI HATMIUEM 00paTHOH
kopoHsl. fIcaoctu B 3TOM Borpoce He 66110. [Ipodeccop U. I1. Bepe-
L[ATHH [IOCTaBUII 33124y pa3obparbesa B 9TOM BOIIPOCE.

Pa6oter mposogunuck Ha TAI-20 u TAII-22 Mockesl. Beuro ye-
TAHOBJIEHO, YTO 00PATHOM KOPOHBI [P YIABIUBAHWY 30JIbI Ky3HEIl-
KHUX yriiei He BOSHUKAJIO B CJIoe OCakIEHHOM 30ibl. OqHaKo mocie
TOTO, KaK IIPH TEXHOJIOTUIECKOM OCTAHOBE DIIEKTPOQUIBTD IPOMBI-
BaJICA BOJOM C IIOJHBIM yIAJEHUEM OCEBIIIMX CIIOEB 30JIbI, K03(hu-
[MEHT IIbLIEYJIaBINBAHUI BOCCTAHABIUBAJICA [0 HAYAIBHOTO YPOB-
ui 95 %. Ilpu nanpHemel sKCIyaTanuu 3a 2 Mec. K03(PQUIUeHT
[bUIEYIaBAUBAHNAS 3JIEKTPOMUIbTPA CHHKAICA 10 ypoBHI 80 —
70 % co 3HAYUTEIHLHBIM YMEHbIIEHUEM TOKA arperara MUTaHusd BbI-
COKMM HAIpPSIKEHWEeM OTpPUIATeIbHON mnomspHoctu. CHukeHne
TOKA OBLIO 00YC/IOBIEHO ITOCTEIIEHHBIM (DOPMHPOBAHUEM HA OCAIH-
TEJIFHOM BJIEKTPO/ie HEOTPAXUBAEMOTI'O CJIO0S 30JIbI TOJIIIMHON 1 MM
73 TOHKOIUCIIEPCHBIX YACTHUII, UMEIOIIUX BHICOKYIO a/re3Hi0 K II0-
BEPXHOCTH OCAUTEIBHOTO 3JIEKTPO/IA, U3-3a YeTr0 BOSHUKAJIO 3allu-
paHre TOKa KOPOHHOTO Pa3psja B I0Jie 3IeKTPOQUIbTpa.
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Opmako mpob6aema o0paTHOH KOPOHBI OCTABalacCh aKTyaTbHOM.
Torma B 1970-x romax Ha Kadenpy oOpaTHINCH ABa HAYYHBIX CO-
tpyauuka BHUIIWuepmeTsueproouncrra m3 XapbkoBa. llepen
HUMH CTOSJIa 3amada u306aBUTHCSA OT 00paTHOM KOPOHBI, BOSHUKAIO-
e B 9JIeKTpouabTpax Kombunara «Maraesur», pacriooKeHHO-
ro B r. Carka Yenabunckoit o6ma. Ilpodeccop radenpsr TOBH
I'. 3. MupszabeksH mpeIoKUI UCII0Ib30BATH METO ] CIIEITHATBHOTO
NUTAHUSI KOPOHUPYIOIIUX 3JIEKTPOLOB, CYyTh KOTOPOT0 3aKII0YAIACH
B MEPUOUYIECKON CMEeHEe TOJIAPHOCTHA BBICOKOTO HATPS/KEHUS, -
taromero nosie saerrpodunsrpa. Corpynamkn BHUITHuepmer-
9HEPTOOYMCTEA IPUMEHUIIN IPeIJI0KEeHHBIA METO ] ¥ IOy XO-
pOIIIHuii pesyabTar.

Brura mocrasiena 3ajaya cuenaTh HCTOYHUK 3HAKOITIEPEMEHHOTO
NUTAHUS 3IeKTPouibTpa. s 9TOr0 MCIOIB30BAINCH BBICOKO-
BosbTHBIE paguoaamirel [111-1 (mposérabie menTobI), paspaboraH-
uwie B HUHW «Turam». Pa6ora mo ucciemosanmio sHAKOTIEPEMEHHO-
ro muTanusa Havyanach Ha TOII-22 ¢ yuacTreM COTPYIHHUKOB STOTO
HHWMN. Bounu monydesb! epBbie pe3yabTaThl, HO paboTa 3aKOHYH-
aach B 1980 r. B cBasu ¢ tem, uro IIpaBurenscrso CCCP mpunsimo
petiieHue mepeBectu paboty Beex TOIL B rpanunax MockBb! Ha ras,
u corpyaumndectBo ¢ HUU «Turan» nmpekpatuaocs.

Enuncreennoit TAI] 8 Mockse, paborarorieil B OTONMUTEIbHBIH
ce30H Ha yrie, ocrajachk TOAII-22. K sroit pabore momkI0YUIACh
rpynma corpyauukoB otaena BOW uwm. Jlemuna, BosriasiageMoro
B. U. IlepeBoguukoBbiM. Mbl mpomosmsxuan paboThl COBMECTHO
¢ B9, cosnas ram onsrrayto 6asy. Corpynuuniku BOU npemmoskuan
CBOE pellieHrie, OCHOBAHHOe Ha IPHUMEHEHUH Pa3paboTaHHON uMu
BBICOKOBOJIBTHOM pamuonamiibl OJIB (s1eKTpoHHO-Iy4eBo BeH-
tunb). Corpynunku BOUW cosmanu meficTByroniuii arperat 3HaKore-
peMeHHOTO TUTaHuA. 3a paspaborky sroro arperara B. H. ITepero-
TUMKOB M BO3TJIaBisgeMasd UM TpyIla y4éHbIX noxydwmiu B 2004 r.
npemuio IIpasurenbcrsa Poccutickoit @emeparimu.

B e :xe rogsl corpynuauk BOU A. B. lllep6akos mpensioxu B ie-
JIX 3HAYUTEIHHOTO CHUKEHUS ITyIHCAINE BBIMPIMICHHOTO HATIPS-
JKEHUS ¥ YBEIMYEHUS CPEIHEr0 3HAUeHN HAIPSIIKeHNA Ha HaTrPy3Ke
paspaborarh arperat MUTAHUS 3JIeKTPOQUIHTPA YHUIIOAIPHBIM Ha-
NpsyKeHHeM Ha OCHOBE NPeo0pa3oBaHUA IIUTAIOIIET0 HAPIKEHUS
gacroroit 50 I'ir B Hanpskenue vactoroit 11 000 I'm.

I pyrum HampaBienueM paspaboTKu ObLIO CO3aHNe HCTOYHUKOB
MUTAHUSA 3JIeKTPOQUIBTPOB IS MUTAHUS UMILYJIbCHBIM BBICOKHM
HAIPSIKEHUEM JIN00 CaMOCTOATEILHO, IN00 B COYETAHUH C UCTOIHU-
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KOM 3HAKOIIepEeMEeHHOTOo nuTauusd. ] anpHeiinas cyan0a sTUx paspa-
00TOK HEM3BECTHA.

Mpunoxenue. TexHMyecKoe 3afaHue Ha NpoBeaeHUe
TpeTbero 3Tana npoeKkTa no TeMe «CoBpeMeHHoe cocTosHUe
M NepCcneKTUBbI pasBUTUA TEXHOJIOMMI YrofibHOM reHepauum

B Poccuu u B Mupe» (ganee — UccnegosaHue)

OcHoBaHue anAa nposeneHnA 0630pa

1) Crparerus HayIHO-TEXHOJIOTHIECKOT0 pasBuTus Poccuiickoit
Denepanuu (yrB. yrasom mnpesumenta PO or 28.02.2024 Ne 145);

2) Ouepreruyeckas crparerus Poccuiickoit Pemeparuu Ha 1e-
puon mo 2035r. (yrB. pacmopsixenuem IlpaBurenbcrBa P® or
09.06.2020 Ne 1523-p);

3) Crparerus COIMAIbHO-3KOHOMHYECKOTO pasBuTHA Poccwmii-
cxoi Pemepanyiv ¢ HUBKUM YPOBHEM BBHIOPOCOB HAPHUKOBBIX Ia30B
mo 2050r., (yrB. pacnops:xenuem IlpaBurenscrBa P® ot
29.10.2021 Ne3052-p).

3aKasumK
AHO «HHOBAIIMOHHBIA HHKHHUPHUHTOBBIN [IEHTP».
MNcnonnutenb

denepanpHOE ToCyZapcTBEHHOE OI0KeTHOE 06pa3oBaTEIHHOE
yuapexaeHue Bbicuiero obpasoBanusa «HarmonanbHbIi ucciexosa-
renbckuil yausepcurer «MOW» (PI'BOY BO «<HUY «M3OUW»).

Llenn v 3apaumn

Ienv Hccnedosarus: IPOBECTH aHAIN3 SKOHOMHYECKON I1€Ieco-
00pa3HOCTH IPUMEHEHUS BapPHAHTOB TEXHOJOTUU yTOJbHOH reHe-
pamuu 1o TeppuropuaM P® B 3aBHCHMOCTH OT ZOCTYIIHOCTH THIIA
(Mapox) yrueii nusa gansoi reppuropun P® ¢ yueTom noructuku ero
IOCTAaBKM, 00beMa 3alacoB M IIPOM3BOJACTBA BTOPHYHBIX (11060Y-
HBIX) IPOAYKTOB HCIIOIb30BaHuA 30ouinakoB. Ha ocHoBe cormaco-
BaHHBIX 3aKa3YUKOM KpUTEpHeB chopMUPOBAThH IIepedYeHb TEXHO-
JIOTHH, KOTOpBIE IIeecoo6pasHO pPasBUBATH MJIA IIOCIEAYIOIIETO
BHEZIPEHU B POCCUHCKON 9HEepreTHKe, OIIPEeIUTh OCHOBHBIE 6aph-
epsI 1 ChOPMYIUPOBATH NIPEAIOKEHUA AJIA UX IPEOJOTEHH.

s ee mocTm:xeHus OyAyT PEIEHbI CIeAYOIIHe 3aTaun:

e 000CHOBaHBI yCIOBHUI SKOHOMHYIECKOTO MOIETITMPOBAHHUS 1 Ol1e-
HEHBI 11e7IeC006PA3HOCTb MPUMEHEHHUS CYI[ECTBYIOIINX U IIEPCIEK-
THUBHBIX TEXHOJIOTHHU YTOIbHOU reHepalluu;
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e paspaboTaHa MaTeMaTHYecKas MOJENb OIeHKH ceOecTONMO-
CTH TIPOM3BOJICTBA JHEPTETHUECKOTO MPOAYKIIUH IIPH HCIIOIH30BA-
HHUH CYIIECTBYIOIINX U MEPCIEKTUBHBIX TEXHOJIOTHH YTOJBHOH Te-
Hepaluu;

e paspaboTaHa MareMaTHYecKas MOJAENb OLEHKH JIOTHCTHIe-
CKUX 3aTPAT IIPH TPAHCIOPTHPOBKE TOILINBA, SHEPIeTHUECKOH IIPO-
OYKIIUY ¥ BTOPUYHBIX IIPOAYKTOB;

e OIlEHEHBI TEXHUKO-9KOHOMHUYECKHE IOKA3aTeIH CyIEeCTBYIO-
[UX U MePCHeKTUBHBIX TEXHOJOTHH yTOJIHHON reHepaluu Ha Tep-
putopuu PP B 3aBHCUMOCTH OT [OCTYITHOCTH MAPOK YIJIEH, C yIeTOM
JIOTUCTHKH €ro JOCTABKH, 00beMa 3a1IacoB U IPOU3BOICTBA BTOPHU-
HBIX (T000YHBIX) MPOIYKTOB HUCIIOAb30BAHUA 30JI0IIIJIAKOB;

e IIPOBEAEH aHAIN3 BO3MOKHOCTH u3MeHeHus rpebosanuit HT/]
U HUX IIPUMEHEeHUs K BHOBBb CTPOAILMMCA U PEKOHCTPYUPYEMBIM
sHeprobmokam wmorHocThi0 100 — 200 MBt, a Taxke cBbIme
300 MBr.

CdopMupoBaHbl [OPOKHBIE KAPTHI PaspabOTKH U BHEIPEHUS
MePCIeKTUBHBIX SHEPTeTHYECKUX TEXHOJOTHH yTOJIBHOH TeHepa-
ITHH.

OcHoBHble TpeboBaHWUA MO BbIMOSIHEHWIO paboT

Jdran 3 IpoeKTa MOKeH BKIIYATh TEXHUKO-9KOHOMHYECKHH
aHaIN3 MPUMEHEHH CYLIIeCTBYIOIINX U IIEePCIEKTUBHBIX TEXHOJO-
TUY UCIIOJIb30BAHUA YIVIA U BKIIOYATD CIEAYIOLINE Pa3/ieNbl U IO/-
pasmenbl:

e aHaIM3 IPUMEHUMOCTH COBPEMEHHBIX U II€PCIEKTUBHBIX TeX-
HOJIOTHH YyTOJIBHOH reHepartuy NjId Pa3IuIHbIX BUJOB yIJId, aHAIU3
OIIBITA DKCILIyaTaIlluy HEIIPOEKTHBIX BUJOB yIJIEH;

e ¢dopmupoBaHue 6a3bl TAHHBIX C OCHOBHBIMH TEXHHYECKHUMH
(RIIM, cpok cmy:x6bl1, yaeabHbIe BHIOPOCHI, JHATIA30HbBI N3MEHEeHUS
HArpy3KH) U SKOHOMUYECKUMH (KalUTalIbHbIE 3aTPaThI) XapakTe-
PUCTHKAaMU IIEPCIIEKTUBHBIX TEXHOJIOTHUH YTOILHOH TeHepaIliy;

e 000CHOBaHWE YCIOBHH 9YKOHOMHYECKOTO MOJEIUPOBAHUS
¥ OLIEHKHU I[eJ1eCO00Pa3HOCTH IIPUMEHEHHs CYIIECTBYIOUUX U IIep-
CIIEKTUBHBIX TE€XHOJIOTUH YrOJIbHOHU IreHepaluy;

e paspaboTKa MaTeMaTHIeCKOTO MOJENIN OIIeHKH ce6eCTOMMOCTH
TIPOU3BOACTBA YHEPTeTHUECKOH IIPOJYKITUY IIPH UCIIOIb30BAHUY CY-
IIIECTBYIONINX U II€PCIIEKTUBHBIX TEXHOJIOTUH YTOJIbHOHN reHepalium;

e paspaboTKa MaTeMaTHYEeCKOH MOJEIHN OIIeHKH JIOTHCTHIECKUX
3aTpar IIPU TPAHCIIOPTUPOBKE TOILINBA;
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e MaTeMaTHYeCKOe MOJEIUPOBAHME JJIA OIEHKH TeXHUKO-3KO-
HOMUYECKHX [T0KA3aTesel CyIlecTBYIOUUX U TePCIEeKTUBHBIX TeX-
HOJIOTHH yroJIbHOM reHepanuu Ha teppuropun P® B 3aBucumoctu
OT IOCTYIIHOCTH MAapOK YIJIEH, C yIeTOM JIOTUCTUKHU ero JIOCTABKH,
obbeMa 3aIacoB ¥ IIPOM3BOJCTBA BTOPUUHBIX (IT0OOOYHBIX) IPOIYK-
TOB UCIOJIb30BAHUSA 30JI0ILIAKOB;

e anHaau3 BO3MOHOCTH u3MeHeHusn Tpeboauuit HT Il u ux mpu-
MEHEHHSI K BHOBb CTPOSIIMMCA M PEKOHCTPYHPYEMBIM 3HEpProbJo-
raM morrHocTho 100 — 200 MBr (a1a ycenoBuit JlanbHEBOCTOYHOTO
peruoHa) u sHeprobokam 60:bIoi momuoctH (300 MBT u 601ee);

e AHAIUTUYECKU 0630D IIPOrPaMM IOAEPIKKY, HAPABIEHHBIX
Ha co3/laHre HOBBIX SHEePreTUYEeCKUX TeXHOJI0TH B Mupe u Poccun,
aHa/Iu3 IIePCIIEKTUB HUX PAa3BUTHUA, BRIIOYAA KOMILJIEKCHYIO HAy4-
HO-TeXHHUYECKYyI0 IIporpaMMy IIOJTHOT'O HMHHOBAITMOHHOIO ITUKJIA
«PaspaboTka 1 BHepeHHne KOMILIEKCa TEXHOIOTHUH B 00J1aCTAX pas-
BEJKU ¥ I0OBIYU TBEPABIX UCKOIIAEMBIX, 00eCIIeUeHH IPOMBIIILIEH-
HO¥ GesomacHOCTH, GHOpeMeuanuy, CO3JaHUT HOBBIX IPOLYKTOB
riry60Koit epepaboTKH U3 YyrOJIBHOTO ChIPhS IPH IIOCIEL0BATEIb-
HOM CHILKEHUU HKOJOTHIECKOYM HATPYSKH Ha OKPYKAIILYI0 CPEIy
¥ PHUCKOB JUIS JKU3HU HACEJIEHUI»;

e (opMupoBaHUe 00IIeH KOHIIEIINY PA3BUTHA YTOIbHOM reHe-
paIlfu ¢ y4eToM SKOHOMUYECKON 00CTaHOBKH, COI[MAIBHOM TOTPEO-
HOCTH PETruOHOB U NOCTYIIHOCTH TeXHOJIOI‘HfI, a TaKKe OJOCTYIIHBIX
nporpamm (puHaAHCHPOBaHUA Meponpusatui (aisa [ansHeBocTouHO-
TO PEeruoHa);

e (QopMupoBaHHWE TOPOKHBIX KapT paspabOTKM W BHEIPEHUS
IIEePCIIEKTUBHBIX 9HEPreTUYEeCKUuX TEXHOJIOTHI yI‘OJIBHOﬁ TeHepa-
ITHH.

3Tanbin CPOKM BbIMNOJIHEHNA p860T

Pa6ora BEIOUaeT CleAyolue STAlbl BHIIOIHEHUI PadoT:

Jran 3. TeXHUKO-9KOHOMHUYECKUH aHATN3 IPUMEHEHHUS CYIIeCT-
ByIOH_II/IX nu HepCHEKTI/IBHbIX TeXHOJIOI‘HfI HUCIIOJIb30OBaAHUA yriaa —
150 xaseHgapHBIX JHEH OT AATHI CAAYHU 3aKAa3YUKy Jramna 2 pabor.

McxoaHble OaHHble

PesynbraTs mepBoro u BTOPOTO STAIOB IIpoekTa 1o TeMe «CoBpe-
MEeHHOe COCTOHUE U IIEPCIEKTUBEI PA3BUTUA TEXHOJIOTHUH YTOIbHOU
reHeparuu B Poccuu u B Mmupe».
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KonebaHua knumara,
MX BO3MOKHbl€ NPUYMHbI U NPOrHO3bl

22 oxrabps 2025 r. cocrosnock coBMecTHOe 3acemanve Hayd-
uno-rexuuueckoi koseruu HII «HTC EQC» u ceruuu «Juepreru-
JecKue CHCTEeMBI 1 00beKThI dHepreTuru» O6bequnénnoro Hayumo-
ro coBeta PAH «JHepreTuueckue cucreMbl ¥ KOMILTEKChI». IIpoTo-
kost Ne 5/25 zacenanus yreepikaén npesugeatom HIT «<HTC ESC»,
IOKTOPOM TeXH. HayK, mpodeccopom H. JI. Poramesbim.

Co BerynurensHbIM cioBoM BeicTynua B. B. Monozaiok, nepBaiit
3aMecTuTenb mpexcenarens Hayuno-rexumdeckoit xommeruu HII
«HTC E9C», zamecrurens npeacenarensd Ceriuu «JHepreTuye-
CKHe CHUCTEMBI U 00BEKThI 3HepreTukn» O6nenunénnoro Hayumoro
coBera PAH «Jueprerwueckne CUCTEMBI W KOMILIEKCHI» JOKTOP
TexH. HayK, npodeccop. OH 0OTMETHII, YTO I[eJIh HACTOSIIETO 3acea-
HUS — MPOJOJIKUTH 00CYIKAeHUe, ABIAETC JIU I0TEILIeHHe KInMa-
Ta CIEACTBHEM AHTPOIOTEHHOTO BO3JEHCTBUA HA OKPYIKAIOULYIO
Cpeny, B TOM YHCJI€ W YIVIEPOJHOH SHEPTeTHKH, HIH IOTEIIeHNe
KJIMMAaTa SBJIAETCI Pe3yIbTATOM BO3JIeHCTBUS APYTUX IpUInH. Bee-
poccuiickuit HUW rugpomereoponoruueckoit uadopmanmu — Mu-
POBOTrO IIEHTPA JAAHHBIX IOJATOTOBHIII AOKIA], B KOTOPOM IIPE/ICTaB-
JIeHBI IPyTYe BO3MOKHbIEe IPUYNHEI H3MeHeHusa knuMara. Ha 3ace-
OAaHWH NPeJIoKeHO O00CYyIUTh CBA3h HAOII0MaeMbIX KoiebaHui
KINMaTa C MUKINIECKUMHU BO3TEHCTBUAMH Ha SeMIII0 CHUJI HepaBHO-
MepHOTro GapurieHTpudeckoro Bpamienus COJHEeYHOH CHCTEMBI 110
3aK0HAM HeOEeCHOU MEXaHUKH.

C moxmanom «KosebaHUA KINMATA, X BOSMOKHBIE IIPUIH-
HBI ¥ TPOTHO3bI» BeicTyua B. I'. IllepcTiokoB — 3aBenyroiuii
maboparopueit Bcepoccuiickoro HUU ruppomereoposoruueckoi
uudopmalnu — MuPOBOTO IIeHTPA AAHHBIX, JOKTOP I'eorp. HayK.

IIpenmo:xen KpaTKuii 0630p IIPOTHBOPEUUN MEKIY CYIIECTBYIO-
e TUIIOTe30 CBA3H INI00ATBHOTO MOTEIIEHUA ¢ JeATeIbHOCTHIO
YeJI0BEKA ¥ IOJyYeHHBIMH Pe3yIbTaTaMH aHaIn3a JaHHBIX MHOTO-
JIETHUX METEOPOJIOTHIECKUX HAOII0TeHNH.

I'maBHOe MpoTHBOpEYHE 3AKIIOUAETCA B TOM, UTO IO JAHHBIM Me-
TEOPOJIOTUYECKUX HAOII0Ae N I106arbHOe TOTeIIeHHe HAYaI0Ch
Ha HECKOJIBKO JIeCATHIETHH PaHbIlle Hayajia MHPOBOH IPOMBIIILIEH-
HOU PEBOJIIOINY U HAaYajIa Pe3KOro YBeIHUYeHUud BHIOPOCOB YTIECKHU-
ciioro rasa B arMocepy IpH CKUTAHUU TOILTHBA. [IpoMbleHHbIe
BBIOPOCHI YTIIEKUCIIOTO Ta3a He MOTYT OBITH IMIPUUYNHOMN ITOTEIICHNS
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KJIUMATa, TaK jKe KaK CJIeJCTBHe He MOKeT ITOSBUThCA PaHbIIIe IIpeI-
rojaraeMoy IpUIUHBI.

JlokazaTenbcTBA @aHTPOIOTEHHOM TMIOTE3bl HA OCHOBE MaTeMa-
TUYECKUX MOJ[eNiell CAeIyeT CYUTATh HEeCOCTOATENbHBIMHU, TAK KaK
9TH MOJIie/IX HEe YIYUTHIBAIOT MHOTHE OCO6€HHOCTI/I IIPAMBIX A o6paT-
HBIX CBA3EH MEKIY IPOIeCCaMy BHYTPH KINMATHIECKOH CHCTEMBI
¥ He YYUTBHIBAIOT CBA3EH KIMMAaTa C M3BECTHHIMH KOCMHYECKUMU
daxTopamMu u3-3a OTCYTCTBUS IMOHMMAHWSI MEXaHW3MOB THX CBS-
3eii. HegocraTok 3HaHMI 3aMeHIETCS B 9TUX MOJEJIIX HACTPOEYHbI-
mu kKoaddurmentamu. HacTpoiika Momeneil MpoOBOAUTCS IIPH all-
PUOPH 33JIaHHOM HEIOKA3aHHOM 3aBUCHUMOCTU TOTEIIEHUS OT aH-
TPOIIOTEHHBIX BBIOPOCOB MAPHUKOBBIX Tras3oB. llogcTpoeunbie
K03 pUITIEeHTHI BBOIATCS Oe3 HaydHBIX 060CHOBaHM, ux 6omee 200
B MOeJIdax. BbIBOI[I)I O IIpuYHHE II0OTeIJIEHU U KIuMaTa I10 TaKUM MO-
JIeJIIM Hellb3s CYUTATh HAYYHO 060CHOBAaHHBIMU. Mojenn moKasbl-
BAIOT TO, YTO B HUX 3aJI0KUIN aBTOPHI. AHTPOIIOTEHHAA TUIIOTE3a
ocraerca runore3oi. B HacrodAiee BpeMa HET HUKAKUX KOJIUYIECT-
BEHHBIX JI0OKA3aTEIbCTB JOCTATOYHOCTU BO3IEHUCTBUSA aHTPOIOTEH-
HOT'O IIAPHUKOBOTO 3(p(heKTa HA COBPEMEHHbBIN KIMMAT.

Hpe/:moxceHo HUCKATh IIPUYNHBI HBMeHeHI/IfI KJIHMaTa B €ro OCHOB-
HBIX (pakTopax. M3HAYambHO KIMMAT — IOHATHE ACTPOHOMUYE-
cxoe. PaccmaTpuBaioTcea BO3MOKHBIE KOCMIYECKHE IPHIHUHBI COBpe-
MEHHBIX u3MeHeHnH kauMmara. OTMeUYeHOo, YTO OIIHOOUYHBbIE HpPej-
CTaBJIEHUSI O HEJOCTATKE SHEPTHU OT BapHUAIUH KOCMHUYECKHUX
(aKkTOpOB AN M3MEHEHUH KIMMaTa SeMJIH CTPOATCSI Ha OIInboY-
HOM IIpeJICTaBJIeHUU 0 MeXaHU3Me YCBOeHUd 9TOU IepeMeHHOH yac-
TH IIPUTOKA SHEPTUH 13 KocMoca. He yuutsiBaercs, 4To KauMaTude-
cKaf cucTeMa 06Ja7aeT cBocTBaMu KosebarenpsHoM cucremsl. [1o-
9TOMY IUKINYECKHEe KOCMHYECKHe BO3IeHCTBUS Ha KOJIe0aTelbHy0
crcTeMy KiIMMAaTa ClieflyeT pacCMaTpPHUBATh KaK BO3IEHCTBHE OHOM
KoJe0aTenbHOM CHCTEMBI HA APYrylo. MexaHusM TaKoro BO3IEHCT-
BUSA KapIUHAIBHO OTIHYAETCSI OT MEXaHH3MOB, 3aJI0KEHHBIX B CY-
I[ECTBYIOIIHE MOJEIN KIuMaTa.

B mexamnusme Bo3jelicTBHA OJHON K0Je0ATENIBHOM CHCTEMBI HA
IPYTYIO 9acTOTa MOBTOPSIONIUXCS BO3IEHCTBUU MOKET OBITh BasK-
Hee CHJIbI KaKI0T0 OT/IeIbHOTO Bo3zeticTBusA. Eciu sHeprun KocMu-
YEeCKOT0 BO3/IEHCTBUSI HEIOCTATOYHO JJI CO3JaHUI BBIHYKIEHHDBIX
M3MEHEeHUH KJIUMaTa, TO COTVIACHO TEOPUHU K0JIeOaHUi HeT HUKAKHUX
MPeNATCTBUH I TOABIEHUA KOJIeOaHni KIuMara Ha COOCTBEHHBIX
YacToTax KojebaTenbHON KINMaTHIeCcKoH cucreMbl. BiusocTs ac-
TOT TIOBTOPSIOIIUXCI KOCMUYECKHX BO3JEHCTBHHA U COOCTBEHHBIX
(IpeanoYTUTENbHBIX) YACTOT KIUMATHIECKOH CHCTEMBI SBJISIOTCH
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OCHOBOH JIJI PE30HAHCHOTO MEeXaHU3Ma OTKIWKA KJINMaTa Ha BO3-
neticTBusd KocMudyecknx paxkTopos. He cyiecTByeT Hu:KHEro ripee-
Jla BO3JIEHCTBUS, CIIOCOOHOTO pacKadyarh KOJIe6aTelbHYI0 CHCTEMY
Ha PEe3sOHAHCHOM coOCTBeHHOH uactore. Jlase crabble IOBTOPSIO-
1ecd BHENIHHE BO3MEMCTBUA MOTYT OKa3aThbCA d3(PPeKTUBHBIMH.
W3 Teopun AHHAMHYECKUX CUCTEM BBITEKAET, UTO MAJIbIe ITOBTOPSIO-
muecs BO3JeHCTBHS KOCMOCA HA KIIMMATHIECKYI0 CUCTEMY He SBJIS-
€TCsI MPENATCTBUEM [JIsi MOIY/IAIUN B HEN Pe30HAHCHBIX Kojeba-
uui u 6uennii. C GOJBIION BEPOITHOCTHIO MOKHO IIPEATIOJIATATD,
YTO HOBTOPAMIHECA ciabble IepeMeHHbIe BO3eHCTBHAA KOCMHUYEe-
CKHUX (paKTOpPOB HA SeMiIi0 BO30y:KIal0T Kojae0aHusd KIuMaTa aTMo-
cepsl ¥ OKeaHa Ha COGCTBEHHBIX YACTOTAX KINMATUIECKOU CHCTe-
MBI Yepe3 MeXaHu3M PEe30HAHCOB.

Y4ér KosebaTeIbHbIX CBOMCTB KINMATHIECKON CHCTEMBI IOJHO-
CTBIO U3MEHSET MIOHUMAaHHUE O JOCTATOYHOCTH WIIN HEeJOCTATKE DHEp-
TUY BHEIIHHUX IOBTOPAIIUXCA BO3MEHCTBUH HA KINMATHYECKYIO
CHCTEMY, TAK KAK IIPHU BO3IEHCTBUH OTHOH K0Ie6aTeTbHON CHCTEMBI
Ha JIPYTyo BAXKHEHIITUMHE TapaMeTpaMu ABISI0TCSA 4aCTOThI Koieba-
HUH Ka)K[0# CHCTeMBbI, a He 4T0-1u60 apyroe. Ilonuvmanne npuann
HabII0[aeMbIX M3MEHEHUH KINMATa BBIXOAWUT Ha HOBBIA YPOBEHbD.
Bce usBecTHbIE BO3pAKEHUA TEPAIOT CMBICT.

Ilo gamubIM HA6GIIOEHUH pacCMATPHUBAIOTCA BO3MOJKHBIE CBI3H
KonmebaHWH KiInMara ¢ KOCMUYeCKHUMU BosmeiicTBusamu. Camoit 06-
e ¥ caMo¥ yCTOWYHMBOHN B BEKAX 0COOEHHOCTHI0 KOCMUYECKHUX W3-
MEeHEeHUH aBideTca HebecHas MexaHuKa. A caMoi 0011eil 0coO0eHHO-
CTBI0 HEOECHON MEXaHWKH SBJISIETCS OAPUIEHTPUIECKOe BpallleHue
Conueunotii cucremsbl. B mepsom npubamxennu ComHedHas cucreMa
COCTOUT W3 IJIAHET, KOTOPbhIE ABUKYTCS 0 CI1a60BO3MYIIIEHHBIM 3JI-
nurncam Bokpyr Comuia. B kmuMaTonoruu mpuHATO CYUTATD, YTO Te-
JIMOITEHTPUYECKAs CHCTEMA KOOPAMHAT, IIEHTP KOTOPOW COBMEIIEH
¢ Comunem, aBiasercs nHepnuanbHoi. Ho HA camoM fese miaHeThl
nBmKyTca He BOKpyr mentpa Comnila, a kammgas mapa Commile —
IUIaHeTa IBUIKETCA BOKPYT uX 0011ero reHTpa mace. [log Bauaauem
opOUTANBHBIX BpallleHuH mianer-rurautoB CosIHIle TOMKe He CTOUT
Ha MecTe, a COBEPIIIAeT HEKOTOphble HepaBHOMEPHBIE IeTieobpas-
HbIE IIepeMelleHnus B KOCMUYECKOM IIPOCTPAHCTBE. OTH IepeMelre-
HHS HA3bIBAIOT OAPUIIEHTPUYECKUM BPAII[EHUEM.

B pesynbpraTte HEpaBHOMEPHOTO GAPUIIEHTPUIECKOTO BpAIIEHUI
BOBHUKAIOT CUJIBI, TpuiiokeHHbIe K ComHiry. C yuéTom 6apHuiieHTpH-
YeCKOr0 BpAIlleHWs TelHOlleHTPUYeCKas CHCTeMa He SBIsSeTcs
WHEePIIHANbHOU, 3aKk0oHbI HbloToHA B Hell He BhinonHATcA. [loasnsa-
I0TCS HEYYTEHHBIE B TeIHOIEHTPUYECKON CHCTEeMe KOOPIUHAT I0-
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IIOJHUTEIbHBIE CHJIbI ¥ TOIIOJIHUTEIbHbBIE COCTABISIONINE B IBUKE-
uuu 3emian. Ho B cucreme KOOpAUHAT, IPUBA3aHHOU K IEHTPY SeM-
JIW, BTUX CHUJ He CYIIEeCTBYeT, caMa TeOIeHTPHUYECKas CHCTeMa
KOOPIMHAT yYACTBYeT BO BPAIIEHWHM BOKPYT OOIIEro IIEHTpa Macc
Connrna u mraner. [lo 9Toi mpudnHe Bee CyIECTBYIOIAE MaTeMa-
THYECKHe MOJeIN KINMATa, IOCTPOEHHbIE B T€OIeHTPUIECKUX KO-
OpAMHATAX, YIIyCKAlT (PaKTop O0apHUIIEHTPUYECKOr0 BO3HEHCTBHA
HeOeCcHOM MeXaHHuKH Ha SeMIIIO.

KonnuecTBeHHOI OIEHKOM HOSABIEHU HEYUYTEHHBIX CUJI IIPH Ta-
KOM JIOIIOTHATENHHOM ABH:KeHn:r COMHIIA MOMKET CILY:KUTH CyMMap-
HbIA MOMEHT MHEPIIMH OPOUTAILHOTO BPAIEeHNs ILIAHEeT-TUTAHTOB
BOKPYT OCH, IIPOXOAIIEH yepes meHTp Mace COTHEYHON CUCTEMBI.

MowmenT unepnun o OpOUTAIBHOrO BpAIeHUs ILUIAHET [ MacCOH
m;, HAXOASAIINXCA HA PACCTOSHUH I'; OT OCH BPAII[€HUsI, MOMKHO BbI-
YHUCIUTD 110 hopMyIie

Iie 1 — BEKTOpHOe GapHIeHTPUYECKOe PaCCTOSHUE 0 ILIAHeThI
¢ y4éToM eé 6GapUIleHTPUIECKOH JOITOThI, XapaKTepusyoliei B Ka-
JKIBIA MOMEHT HAIpaBJIeHWEe BEKTOPA MOMEHTA WHEPIIHH.

Ilo mamHBIM O BpallleHWHW ILUIAHET BBIUKUCIEH P MHOTOJIETHHX
U3MeHEeHUH MOMeHTa nHepinu Bpaienusa CoaHedHOMH CHCTEMbL, Ha-
ymnasd ¢ 1800 r. 1o mamux gueit. CpaBHEeHHE MHOTOJIETHUX U3MeHe-
Hu# MoMeHTa uHepIuy Bpamienusd COIHEYHOM CHCTEMBI ¢ U3MeHe-
HUSIMU CKOPOCTH 0CEBOTO BPAIEHUS SEMIIH IIOKA3aJI0 X 3HAYUMYIO
CBs3b, & UMEHHO: YBEIMYCHUI0 MOMEHTA WHEPIUH OapHIleHTpUde-
CKOTO BpaIl[eHHs COOTBETCTBYET YBeIHUeHe CKOPOCTH OCEBOTO Bpa-
LeHUA SEeMIIH.

HccnenoBanmusa koppensinuwil MeKIy W3MEHEHHIMH MOMEHTa
WHEPIUY U U3MEHEHUAMHU TeMIlepaTyphl MOBepxXHOCTH MUpPOBOTO
okeana (TTIO) B kasmom y3siie reorpadpuaecKoi CeTKH IIHPOT U 0JI-
roT uepes 2° moKa3aIu, YTO IIPU YBEIMIEHUH MOMEHTa HHePIIHH Oa-
PHIIEHTPUYECKOTO BPAIEHU IIOBBIIAETCA TOBEPXHOCTHAS TEMIIE-
parypa B 00J1aCTH XOJIOJHBIX TEYEHUHA U MIOHMIKAETCA TEMIIEpaTypa
B o6s1acTu TéIIbIx TedeHn Tuxoro okeana, r.e. 0ciiabisercs BEIHOC
XOJIOJHBIX BOJ U3 IIPUIOISIPHBIX IIHPOT CEBEPHOM U I0MKHOM II0JI0-
BuH THX0ro oKeaHa B CTOPOHY TPOIHUKOB U 0CIa0IIeTCA BIHOC TEII-
JIBIX BOJ U3 TPOIIMKOB B IPHUIIOJIAPHBIE PAHOHBI CEBEPHOU U I0KHOHN
mos0BUH THXOro okeana. OTO 03HAYAET, YTO IIPHU YBEITUICHUU MO-
MeHTa 6apUIIEHTPHUYECKOT0 BpaIleHus 0ciabisercsa Kpyrosas up-
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KyJIAI[AS OCHOBHBIX TEUYEHHUH OKeaHa, a IMPH YMEHBIITEHHH MOMEHTA
0apHUIeHTPHUYECKOTO BPAIleHUA KPyroBasd UPKYIAINA OKeaHa yCH-
JUBAETCsI. JTO O3HAYAET, YTO 10 06IuM 3aKonaMm Bpatnenus Coir-
HEYHOU CHCTEeMbI U3MeHsIeTcd T100aabHasd OKeaHuIecKas [HPKY -
U TEIUTBIX U XOJIOAHBIX BOJI, OIIPEAEIAIONINX KoaeOaHusI KInMaTa
atMoccepsl. B obmacTax BaKHEHIINX OKEaHWYECKHUX TeUueHUH
BKJIAJ M3MEHEHUH MOMeHTa HHepuu BpaiieHusd CoTHeIHOH cucTe-
MBI B HM3MEHEHHA CPEeIHEroJ0OBOM MOBEPXHOCTHOH TeMIIepaTyphl
oxeana coctaBmi 25 — 50 % obieit usmeruuBoctu TIIO B sTHX paii-
OHAaX.

IIpennonaraercs, 94To nepefadya MUKINIECKHAX CIA0bIX KOCMHYE-
CKHMX BO3JIEWCTBHH B KINMATUYIECKYI0 CHCTEMY MIPOUCXOAUT Yepes
PE30HAHCHBIH MeXaHU3M Ha M30paHHBIX YaCTOTAX BHEIITHEro BO3-
NIeHWCTBHA, COM3BMEPUMBIX C COOCTBEHHBIMH YaCTOTAMHU KIUMAaTHYIE-
CKOM CHCTEMBI.

Hsmenenus B rmobanbHOM IIEpPEHOCE TEILIA 10 IIIaHeTe TI00alb-
HOM crucTeMoi Teuennii MUpPOBOro okeaHa MOKHO CUMTATH IEPBUY-
HBIM (PU3UIECKUM ABJIEHUEM, HETIOCPEICTBEHHO pPearupyoiinM Ha
BapHAaIi¥ ACTPOHOMHUUYECKHX [IapaMeTpPoB. A HU3MEeHEHUs B TeII000-
MeHe OKeaH — arMocdepa co31aioT HabaomaeMble KoJaeOaHusd KIIu-
MaTa aTMocqepsl.

Hraxk, cunbl 6apuUIleHTPUUECKOT0 BPAIIIEHHUA CO30AI0T U3MEeHeHUs
B IIUPKY/ISAINH OKEaHUYECKUX BOJI, ©3MEHEHUH CKOPOCTH BPAII[eHUS
caMoO¥ 3eMJIM U MOTYT CO3/laBaTh MOJ00HBIE BO3MYIIEHHUA BHYTpU
3eMJIH B JKHIKOM MIOIKOPKOBOM CJIoe — B acTeHocdepe.

H3BecTHO, 4TO B HEpax SeMIu IPOUCXOAAT AKTHBHbIE IIPOI[eCChI
C BBIJEJICHHEM TeIllla U C BBIXOZAaMH €T0 Ha IIOBEPXHOCTHb 3eMHOH
KOpBI B Bujie ByJAKaHOB. I10 3akoHaM (pU3HKH ciieyeT OKUAATD, 9TO
GapurieHTpryYecKoe Bparenre COTHEeTHOM CHCTEMBI CO31AeT OO0
HUTEJIbHbBIN BpaH.IaTe.TII)HI)Iﬁ MOMEHT U B ;JKHIKOM CJIO€ MAHTHUU 3€M-
au. [Ipenmosnaraercs, 4To B pe3yabTaTe TAKMX BO3JEHCTBUM HA pac-
KaJIEHHYI0 acTeHoc(epy B HEH MOTYT MOYINPOBATHCA BO3MYII[EHUS
C BBIXOJOM TeIlIa Ha IIOBEPXHOCTH 3eMHOH KOPHBI HA TPaHUuIax JIUTO-
chepHBIX IIUT B MECTAX PasaoMoB. B Hexpax emiin cocpeoToueHo
OTPOMHOE KOJIMYECTBO TeIlIa, KOTOPOE B OUeHb SBHOM BHJEe HHOTIA
BBIPBIBAETCA B BUJE BYJIKAHOB Ha KOHTHHeHTax. Eme 6osbiie us-
Bep:keHuil ByakanoB (B 200 pas 00Jblile) IPOUCXOTUT CKPBLITO HA
nae Muposoro okeasna.

HccenenoBanue KOPpensamuil MeKIy MHOTOJIETHUMY U3MEHEHH-
MM MOMEHTA WHEPIUH OapHUIleHTPHYECKOoro BpamieHus ColrHeTHon
CUCTEeMbl 1 HU3MEHEHHAMU TeMIIepaTypbl BOABI Y OKEAHCKOI'0 JHAa
B KaK/IOM y3Jie TeorpauiecKkod CeTKH Ha Bcel 3emie uepes 1° mo
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[IAPOTE U JI0JITOTE IIOKA3AJI0 3HAYMMbIE CBA3H, HO HE BO BCEX y3JIaX,
a TOJIbKO Ha rpaHuIax .TII/ITOC(bepHI)IX IIJIUT B MeCTax pa3jioOMOB 3eM-
Hoi1 Kopbl. O0HAPYKEeHHbIE M3MEHEHUS TEMIIEPATYPHI Y OKEAHCKOTO
IHA, CBI3aHHBIE C CUIIAMH 0APUIIEHTPUYECKOTO BPAIlleHHs, 03HAYAa-
0T, YTO AKTHBH3AIUA BYJIKAHOB M BBIXOJIbI SHAOTEHHOIO TeIlIa
B OKeaH B KAKOU-TO Mepe PeryJIupyeTcs BHEITHUMH CUIAMU, BO3HU-
KaIUMUA I[IPA HEPABHOMEPHOM O6apHUIIEHTPHIECKOM BpAIEHUN
ConHeuHOH crucTeMbl. OTO IMOKasbiBaer, uTo CollHIle — He eIuHCT-
BEHHBIH MCTOYHUK TEIIa Ha 3eMJjle U UTO aKTMBHU3AIIUS IIOCTYILIe-
HUSA 9TOTO JOTOJIHUTEIBHOTO TeIIa B KINMATHIECKYI0 CHCTEMY pe-
ryJaupyercsa obIIuMHU 3aKOHAME CTPOeHus u quHaMuku CoaHeaHoH
CHUCTEMBI.

YuoMsHyThIE paHee CYL[eCTBYIOIINE MaTeMaTHIeCKUe MOIEIN
KJINMATa, TIOCTPOECHHBIE Ha MIPEIIOI0KEHIH 0 3aMKHY TOCTH KIUMa-
TUYIECKOH CHUCTEMBI 663 KOCMUYECKUX BIUAHUN Ha Hee, TPYLHO IIPH-
3HATH IPUTOAHBIMH IJ 000CHOBAHUSA AHTPOIIOTEHHOM THMIIOTE3bI
COBPEMEHHOTO KJIMMATa.

B macrosiee BpemMs HeT 0CHOBAHUIH i OOBHHEHHH Y€T0BEYECT-
Ba B COBpEMEHHBIX 6ef_[ax KiiuMara, i HEeT OCHOBAHUU JJIA IIPDUHATUSA
He00OCHOBAHHBIX JOPOTOCTOAIIHAX MeP 0 OTPAHNYEHHIO HCITOIb30-
BaHUS YIJIEBOLOPOIOB.

Hossbre mpencrasienus o (hopMUpPOBAHUE KOJe0aHWUM KInMaTa
HAa OCHOBE PE30HAHCOB U OMeHMI Ha COOCTBEHHBIX YACTOTAX KIUMA-
TUYECKOU CHCTEMBI B KKIOM PETrHOHE SeMJIH JaJIU aBTOpPY YHU-
KaJIbHYI0 BO3MOKHOCTb JIJIsI CO3[JaHUS METO/IA IIPOTHO3a KOJIe0aHuit
KJIMMATa 110 PerHoHaM 3eMiIH Ha Girskaiiiiee fecATUIETHE C [eTa-
JIA3AIUEN 10 CKOIB3SAIINM TPEXJIETHIM.

OcCHOBHBIE PE3yIbTATHI ¥ BHIBOMBL:

1) moreruieHue ri00aIBHOTO KIMMATa HAYAIOCH HA HECKOIBKO
,I[eCHTI/IJIeTI/Iﬁ paHnbllie Havajla UHTEHCUBHOI'O0 YBEJIHUYCeHUSI BI:I6pO-
COB IIAPHUKOBBIX Ta30B IIPU CHUTAHUU TOILJINBA. BTO TJIaBHOE IIPO-
THBOpeYHre AaHTPOIOTEHHOU THIOTEe3hl NAHHBIM HAOMIOJeHHH 3a
rgnumaroM. CriecTBUE He MOKET MOSBUTHCA PAHbIIE IPHIUHBL;

2) IOKA3aTeIhCTBA aHTPOIOreHHOM IMIOTE3bI HOTEITIEHUS KIIH-
Mara Ha OCHOBE CYIIECTBYIOIINX MOJeNeN KINMaTa HeCOCTOSTeb-
HBI, TAK KaK B MOJEJU alPHUOPU 3aKJIAJbIBAJICA €IUHCTBEHHBIN
TIpEIOoIaraeMbIi aHTPOIIOTeHHbIH (hakTop noremntenus. CXomcTBo
MOJIENTBHBIX OLIEHOK U3MEHEeHHH KiIinMara ¢ (DaKTHIeCKIMU H3MeHe-
HUAMH JOCTUTAIOCh BBEJEHHEM IOACTPOEYHBIX K03(PMUIMEHTOB
6e3 HayuHOro obocHoBaHusd. [[pyrux qoKa3aTeabCTB aHTPOIIOTEH-
HOU TUIIOTEe3bI He CyIIeCTBYET;

Ne 4 (328). 2026 103



3) B HCClIEIOBAHUIX MPUYNH U3MEHEHUHM KIuMaTa IIPeIJIoKeHO
y‘II/ITI:-IBaTb, qTO KIIMMAaTHU4YeCKasd cucreMma 06naﬂaeT CBOfICTBaMH KO-
smebaTenbHOM CHCTEMBI, 4 IIOBTOPSAIOIHECT KOCMUIECKHUe BO3IeHCT-
BUA Ha He€ clielyeT pacCMaTpUBaATh KaK BO3JeHCTBUE OJTHOU KOJe-
0aTeIbHOM CHCTEMBbI HA APYTYIO Yepe3 MeXaHu3M Pe30HaHCOB U Oue-
HUM HA COOCTBEHHBIX YACTOTAX KINMATUYECKON CHCTEMBI;

4) cuibl, BO3HUKAIOIIME Ha 3eMiie Ipu 6apuIleHTPUIecKoM Bpa-
meanu COMHEYHOU CHCTEMBI, CO3LAI0T 3aMEeTHLIE II0 JaHHBIM Ha-
OII0[IeHWH N3MEHEHNS B CKOPOCTH BpAIeHUs SeMIIM BOKPYT eé cob-
CTBEHHOU OCH ¥ CO3JAI0T M3MEHEHWs BO BpPAIlleHUH OKEeaHUIEeCKOH
LUPKYJIANUA, KOTOPbIE COIPOBOMKIAIOTCA TI0OAIBLHLIMU H3MEHEe-
HHUIMHU B nepeHocax Tellia I10 IIJIaHeTe U CBA3aHHBIMU C 9TUM BO3HU-
KAOIINMU KOJIe0aHUIMHU KIuMaTa aTMocqepsr;

5) cuibl GAPUIEHTPUIECKOTO BPAIIEHUA IUKINUYECKH CO3IAI0T
BO3MYII[EHUS B JKHAKOM cjoe 3emuu (acreHocdepe) ¢ BbIXOZAMH
BHYTPEHHEr0 TeIlIa Ha MI0BEPXHOCTb 3€MHOM KOPbI HA €€ pasioMax
Ha IpaHulax IuTOCepHbIX INT. BHyTpeHHee TeIIo 3eMiIu HuK-
JIMYECKU BBIXOJUT B OKEAH M yIACTBYeT B (DOPMHUPOBAHUYU H3MEHE-
Hu# kiuMmara Semian. ColHIle — He efUHCTBEeHHBIN NCTOUYHUK TeIlIa
IUISI KIIMMATHYECKOM CHCTEMBI;

6) Koyie0aHMUs KIMMAaTa Ha COOCTBEHHBIX YACTOTAX IO, BO3JEHCT-
BHEM ITOBTOPSIONIMXCA KOCMUYECKUX BO3JEHCTBUU (POPMUPYIOTCS
Ha OCHOBE PE30HAHCOB U OMEHU ¢ COOCTBEHHBIMH YaCTOTaAMHU KOJIe-
0aHMi KIMMATHIECKOM CHCTEMBI, UTO ITO3BOJIMJIO ITIOCTPOUTE (PU3H-
KO-CTATUCTHYECKUH METO[ MPOTHO3a KoJIebaHui KauMara Ha OJu-
JKayllee OeCATHUIEeTHE C NeTAIM3allHeld 110 CKOJIb3AIMM TpexJe-
TUAM;

7) BCe YCI/IJII/IH B ane, HaHpaBJIeHHbIe Ha OI‘paHI/I‘IeHI/Ie Cura-
HHS YTIIEBOIOPOI0B, HE UMEIOT HAYYHOT0 000CHOBAHUA.

B o0cy:xaeHnHN TOKJIANa M MPEHUAX BHICTYIIHIN:

E. O. AgamoB, nayunsri pykoBogureib AO «HUKHUIT wuwm.
H. A. lonnexansa», TOKTOp TexH. HayK, mpodeccop; P. M. Xasuax-
MeTOB, COBeTHHK reHepanbaoro gupexropa AO «Texuuueckas uH-
cuekrusa EQC»; B. T'. T'pubun, sasexyromuii kadenpor HUAY
«MOW», noxrop TexH. HAYK, Ipodeccop; A. J. 'omogHULIKHAI, 3a-
MECTUTENb TeHEePaIbHOr0 TUPEKTOPa — TIJVIABHBIA KOHCTPYKTOP
000 «HMuduepmxu», kang. tex. Hayk; O. A. Tepemko, pykoBo-
nurens Yuebuo-meroguueckoro renarpa HIT «KOHI] EQC», moxrop
TeXH. HAYK, IIpodeccop.
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CoBMecTHOE 3aceaHue 0TMEYAET CIEAYIOIIee:

Ha sacemanuax Hayuno-rexaumueckuit coer HII «<HTC E9C»
¥ CeKITUA «JHEePTreTUUECKHe CUCTEMBI i 00BEKTHI 9HepPreTuKu» O6n-
equuénnoro Hayunoro cosera PAH «JHepreruyeckue cucTeMbl
¥ KOMILIEKCBI» IIOCTOSIHHO 00paIlaiTcsa K mpobiieMe IOTeILIeHUs
knuMara. Tak, Ha coBMecTHOM 3acegaunu 3 nexabpsa 2024 r. 6611 3a-
CIIylIaH qoKIan riaasHoro Hayuroro corpysuauka OVMBT PAH mpo-
deccopa b. M. Cmuprosa «MudsI 1 peaTbHOCTD INI06ATHEHOTO POCTA
yriepoja u morerieHuss» (mporokoi or 03.12.2024 Ne 6/24), B koTO-
pOM mpezcTaBieHa (pusnYecKas KapTUHA II00aIbHbIX KINMATHYE-
CKHX IIPOIIECCOB, BBI3bIBAMOIUX pocT KoHieHTparuu COy B aTMoO-
cepe 3emsu. OCHOBHAA POJIb YIVIEKHUCIOTO Tasa B MOTEIIEHUU
KJIUMAaTa He yCTaHoBjeHAa. [IpuMepHO IMOJIOBHMHA pocTa CpeaHel
TEeMIIepaTyPhl IOBEPXHOCTH OKEAHOB OIpenesseTcs MapHUKOBBIM
appexToM, CBABAHHBIM C yBEIUYEHHEM KOHIIEHTPAIMH MOJIEKYI
CO4u Hy0 B armocdepe, a i CyIIIu pOCT TEMIIEPATyPhI BLI3BAH U3-
MEHEHHEM ONTUYECKHUX IIapaMeTpOB HOBEPXHOCTH SeMiH (ambbemo)
B pesyJibTaTe TATHUs JIEIHUKOB, BbIPYOKH JIECOB M POCTA FOPOACKUX
CTPYKTYpP. DOJBIIHHCTBO CIIEIIHATKCTOB CYHUTAET, YTO OCHOBHOM
BKJIAJ B TAPHUKOBBIHA d9erT (0xos0 70 %) IpUHAMIEKUT BOIIHO-
My mapy, a He YIJIEKHCIOMY rasy.

Opmuako B Mupe HabI01aeTCA Ype3MepHast TOMUTH3AIUA BBITOJ-
Henwus ycnosuii [Tapuixckoro cormamenus. CaoKuacsa MOITHBIA 110~
JIUTUYECKUH CJI0H, YCUIUIMHU KOTOPOTO YIIePOIHAS SHEPTeTHKA Ha-
3BaHAa [NIABHOH yrpo30i KauMaTy. Bo MHOroM 9T0 CBI3aHO C T€M, 4TO
B OOJIBIIIMHCTBE CTPpaH KBpOIIbI 3am1achl OpraHNYeCKOro TOILINBA HC-
yepranbl. B [Tapuckom corsaimenun HeT 0653aTEIbCTB, CBI3aH-
HbBIX C OTPAHWYECHUEM PA3BUTHS TEILUIOBOU U SIePHOM SHEPreTUKH.

T'unoresa 06 aHTPOIOreHHOM IPUIUHE TTI00ATBHOTO IOTEILIEHUS
KJIMMAaTa 3a C46T BBIOPOCOB B arMocepy IPOAYKTOB rOPeHus yrie-
BOJIOPO/IOB IIPWHOCHUT yII[ep0 Pa3BUTHIO OTE€UECTBEHHOM YIIEPOIHOM
SHEPIreTHKH, CHU/KAET IIEHHOCTb HCIIOJIb30BAHUA TOPIOYUX I10JIe3-
HbBIX MUCKOIIAEMBIX U TEM CAMbIM CHUKAET TEMIIbI POCTA SKOHOMUKH
CTPaHBL.

MacimrabHbIi SHEPreTHYEeCKUH Iepexo (0T yriaepoaHou sHepre-
THKH, OCHOBAHHOM HA He(TH, yTIjIe U MPUPOIHOM rase, K BO306HOB-
JIIeMBbIM WCTOYHMKAM SHEPTHH) He SBJIAETCA 00S3aTelbHBIM I
Poccun B Tom ero TonkoBauuu, Koropoe emy paiot EC u CIITA. Yrie-
pozmuas sHepreTrka Poccuu B COCTOAHUY COXPAHUTH CBOE TUTUPYIO-
1I1ee MOJIOKEHME U 10 KOHITa 21 Beka, e€ 10151 B BbIPAOOTKE SHEPTUH
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Oymer CHHKATHCS 38 CYET BBIBOJA M3 SKCILUIyaTauu Heda(PEeKTHB-
HOTO 060PYI0BaHHUS.

B mepBy1o ouepennb, HEOOXOAUMO CTPEMHUTHCS K ITOBBIIIIEHUIO (-
dexruBrHocT m sKomormuHoctr TAC, paboTarmiux HA Ta30BOM
¥ yTOJILHOM BHAX TOILINBA, PA3BUBATDH U COBEPIIIEHCTBOBATD SA/ep-
HYIO 9HEPreTUKY B IeJI1X HEeHAHECeHUs Bpe/ia OKpy Kalolel cpene,
pasBHUBATH TeHEPAIlMI0 HA OCHOBE BO30OHOBIIAEMBIX MCTOUHUKOB
SHEPTHH, B TOM YHCIIE IJI PEIIeHNUs 33124 CO3LaHus PACIIPeIeIEH-
Ho sHepreruku B coctaBe EIC Poccun u B CTpyKType U30IUPOBaH-
HBIX SHEPTOCHUCTEM.

Poccust momxna uMeTs CBOM COOCTBEHHBIN CIIEHAPUH SHEPIETH-
YeCKOro IIepexo/ia, B KOTOPOM OyIyT y4TeHbl 0COGEHHOCTH OTEUECT-
BEHHOU HHEPTeTUKH, OCHOBAHHBIN B TOM YHCIIE HA:

e CJIOKHMBIIIEMCH ONTUMAJIBHOM TOILIMBHO-3HEPTeTHUYEeCKOM 6a-
nmaHce sxKonoMuku Poccun u TOC;

e IIOBBINIEHUH YKOHOMUYECKOM 3 (PEeKTUBHOCTH U HKOJIOTHIHO-
cru TOC, paboraromux HA ra30BOM M YrOJIbHOM BHIAX TOILINBA;

e PA3BHUTHU U COBEPIIEHCTBOBAHUY SIE€PHOM SHEPreTHKH;

e pA3BUTUHU IeHEPAlMH HA OCHOBE BO300HOBJIAEMBIX HCTOUHH-
KOB sHepruu Kak B coctaBe EQC Poccuu, Tak u B pacnpeneaséHHON
OHEPIeTHKE;

e pa3sBHUTHE BOJOPOHOM SHEPTEeTHKH U BOLOPOIAHON SKOHOMUKHI
(110 Mepe peleHus BOIPOCOB 0e30IIaCHOCTH IIPOU3BOICTBA, IIepe/a-
4YM, XpaHEHUs U UCIIOIb30BAHUS BOAOPOA).

B moxmname B. I'. IllepcriokoBa mpeacraBieHa cBi3b HabI01ae-
MBIX KOJIE0aHMH KJIUMATA C IUKINYECKUMHU BO3I€HCTBUIMHU HA 3eM-
JII0 CHJI HEPABHOMEPHOTO OapurieHTpryeckoro Bpamenus ComHed-
HOM CHCTEMBI 110 3aKOHAM HeOEeCHOM MeXaHUKH, KOTOPbIe BO MHOTOM
00BSCHAIOT COBPeMeHHbIe u3MeHenus kaumara. ObocHoBaHa HeCo-
CTOSTENbHOCTh AHTPOIIOTEHHON THIIOTE3bl MOTEIIEHWS KIMMara,
IMOCKOJIbKY B MOJIEIH allpUOPH 3aJI0KEeH eIUHCTBEHHBIHN [Ipe/noa-
raeMblii aHTPOIIOTeHHbIH (pakTop moremnenus. CX0ACTBO MOEb-
HBIX OIEHOK M3MEHEHHMH KJIMMaTa ¢ (paKTUIeCKUMU W3MEeHEHUIMHU
OBLIO JOCTUTHYTO BBEIEHHEM IIOJCTPOEUYHBIX K03 (PHUIIHEHTOB 6e3
IOJIKHOTO HAYYHOTO 000CHOBAHUS.

ITokazamo, yro CosHIle — He eIUHCTBEHHBIH HCTOYHHE TeIlia
IUIST KIIMMATHIeCKOH cucTeMbl. CHIIbI, BOSHUKAIINE Ha SeMJle IIpH
GapurieHTprYecKoM BpareHnu CONHEYHOM CHCTEMBI, CO3MAI0T 3a-
MEeTHbIE U3MEHEHUs B CKOPOCTHU BPAIeHUS SeMJIU BOKPYT eé cobeT-
BEHHOU OCHU U BJIAIOTCA IPUIYNHON U3MEHEeHUI BO BpallleHUuU OKea-
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HUYECKOU ITUPKYJIAINH, KOTOPhIe COIMPOBOKIAIOTCA TI00ATBHBIME
W3MEHEeHUIMH B II€PEHOCax Temia 10 IJIaHeTe W CBI3aHHBIMH
C 9TUM BO3HUKAIOIIAMHU KOJI€OaHUAMH KINMaTa aTMOC(EPHI.

Cuibl 6ApHUIIEHTPUIECKOTO BpAIleHUs IUKIHYECKH CO3Ial0T BO3-
MYIIEHHI B JKUIKOM ciioe 3eMiu (acreHocdepe) ¢ BbIXOAAMHU BHYT-
pEeHHero Temja Ha IIOBEPXHOCTb 3eMHOM KOPBI Ha €€ pasioMax Ha
rpaHuax JUTOC(EePHBIX IInT. BHyTpeHHee Terio SemMiin ukinde-
CKM BBIXOIHT B OKEAaH M y4acTByeT B (DOPMUPOBAHWHN HU3MEHEHUH
rkrumara Semiu. [log Bo3meicTBrEM TOBTOPSIONIMXCS KOCMUYECKUX
BO3/IEHCTBUI (DOPMHUPYIOTCS KOoIebaHus KauMaTa Ha cOOCTBEHHBIX
9acTOTax, B OCHOBE KOTOPBIX JIESKAT PE30HAHCHI M OMEeHHA ¢ cobCT-
BEHHBIMH YaCTOTAMHU KOJIeOaHUIH KIMMATHIECKON CHCTEMBI.

CoBMecTHOEe 3aceaHue PENINIO:

1. IIpunars k cBemenuro pesyabrarhl padors b. I'. lllepcTiokosa
«Konebanua knmmara, X BO3MOIKHBIE IPUYUHBI KU ITIPOTHO3BI».
OTMeTHTh aKTYaIbHOCTD IIPOBEAEHHBIX aBTOPOM HMCCIEI0BAHMH.

2. PexomenmoBars Munsuepro Poccun, MunsKoHOMpPa3BUTHA
Poccuun, Munobpuayku Pocern u qpyrum 3anHTEpEeCOBAHHBIM MU-
HHUCTEPCTBAM WM OPTaHU3AIUAM IMPUHATH K CBEIEHUIO IOJIOKEHUS
MAaHHOHN paboThI U Pe3yIbTATHI €€ 0OCYKIEHN, a TAKKE YIUTHIBATD
MpeCTaBIeHHbIE ABTOPOM BBIBOJBI IIPH PaspabOTKe MOKYMEHTOB
¥ IIPOEKTOB Pa3BUTHUS TEILIOBOH HJIEKTPOsHepreTuku Poccuu.

3. PeromenmoBats Poccuiickoii akanemun Hayk, Beepoccuiicko-
my HUW rugpomereoponoruyeckoii mudopmanuu — Muposomy
1neHTpy AaHHbIX, PenepanbHoii ciy:xbe Poccun mo ruppomereopo-
JIOTMH ¥ MOHHTOPHHTY OKpyskatomiei cpeanl (Pocrumpomerty) mpo-
IOJKUTD PAO0THI II0 UCCIE0BAHUIO BIUAHNA TPUPOJHBIX TT100aTb-
HBIX IIPOIIECCOB B KIUMATUUECKOU CUCTeMe Ha N3MeHeHHue cpefHel
TeMIepaTypbl aTMOCHEPHI SeMIIH.

4. PeromenmgoBaTsh B pamkax O6beqUHEHHOTO HAYYHOTO COBETA
PAH «Juepreruueckne CHCTEMbI M KOMILIEKCHI» CO3IATh MEKBE-
JIOMCTBEHHYO pabouyro IpyIIITy /IS MOHUTOPUHTA U AHAIN3A [IOCTY-
mamIled 0TeYeCTBEHHOH U 3apy0e:xHOd MHMOPMALMK II0 JAHHOH
npobieMaTuke.
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Mudbl un peanbHocTb rnobanbHoro pocra
yrnepoga v notenjieHus

3 mexabps 2024 r. Cocrosanock coBMecTHOro 3acemanusa Hayd-
Ho-texamueckoi romneruu HII «HTC E9QC» u cexumnu «JdHepreTu-
JecKue CHCTeMbI 1 00beKThI 9HepreTurw» O6bequnénnoro Hayumo-
ro coBera PAH «JHepreTuueckue cucreMbl U KOMILIEKChI». IIpoTo-
koa Ne 6/24 sacemanus yreep:kaén npesugearom HII «HTC E3C»,
IOKTOPOM TexH. HayK, mpod. H. . Poramesbim.

Co BerynurensHbM ciioBoM BeicTynuia B. B. Momozaiok, nepBbiit
3amectuTeNb npeacenarensa Hayuno-texuwmueckoun kosmernm HIIT
«HTC E3C» 3amecrurens mpeaceaaTess CEKIUN «JHePreTuIecKue
CHUCTEMBI U 00bEKTHI 9HEPTETUKN» OOBEeIMHEHHOTO HAYIHOTO COBe-
ta PAH «J9Heprernueckue cucTeMbl U KOMILUIEKCHI» JOKTOP TEXH.
HayK, mpodeccop. OH 0TMETHII, YTO IeJIb 3aceJaHus — OCBETHTD BO-
poC, ABISETCA I HAOMI0JaeMbId POCT YIJIEKUCIOr0 ra3a B aTMO-
chepe 370M uau 61aroM i yemoBeka. [lomuTrky Ha3BaIu sHepre-
TUKY TJIABHOU YTPO30M KJIMMATy, & OCHOBHOW HMPHUYMHOM ITOTEILIe-
HHUA HA3HAYWIMU TEIUIOBYI 3HepreTury. OmHAKO OCHOBHAA POJIb
YIJIEKHCIIOTO Ta3a B MOTEIIEHWH KIuMaTa He YCTaHOBIeHa.

Poccus oTBeTCTBEHHO OTHOCHUTCA K BBITOMTHEHHUIO 0013aTEIBCTB
ITapukcroro coriamenus, nognucanuaoro 22 ampesns 2016 r. Mepo-
MPUATHA 10 OXPaHe OKPY:KAIIIed Cpeibl U IPOTHBOJAEHCTBUIO W3-
MEHEHUSIM KIMMATa BOLLIN B JHEPreTUIECKYT0 cTrpareruio Poccuii-
croit Penepanuu Ha nepuoy n0 2035 r. Pacnopsikenuem IIpaBu-
tenbcrBa P® ot 29.10. 2021 No 3052-p yrBepsxkaena Crparerus
COIMAIbHO-D9KOHOMHYECKOTO pasBuTUsi Poccruu ¢ HUBKUM yPOBHEM
BBIOPOCOB ITAPHUKOBBIX ra30B 710 2050 T., 0CHOBHA 11eJIb KOTOPOH —
IOCTH:KEHUE YTJIEPOAHOM HelTpambHOoCcTH K 2060 T.

B ITapuxckom cormaiiieHHH HET 0613aTeIbCTB, CBA3AHHBIX C OT-
paHMYeHMEeM Pa3BUTHS TEILIOBOM U SIepHOM sHepreTuku. B pamou-
soi kKouBeHnuu OOH 06 usmenenun knumara (PKHUK OOH) mox-
YEePKUBAETCS, YTO «MEPHI 10 O0phOe C M3MEHEHUSMHU KIuMAaTa He
MOJIKHBI CIYKUTD CPEICTBOM IMUCKPUMUHAIIAN UIH CKPBITOTO Orpa-
HUYEHUS MEeXKIYHAPOIHON TOPTOBIN».

B 2020 r. B EBpomnetickom coroze (EC) 6pun 03ByueHbI HHUIIHAA-
THUBBI 110 BBEIEHHUIO TPAHCTPAHUYHOTO YIJIEPOIHOTO PETYITHPOBAHUS
(TYP). Beegenne TYP napymaer npuniuns: BecemupHoi TOpropoi
oprauuzanuu (BTO) u monoxenus pamounoit kousernuu OOH 06
usMmenennu kauMara OOH 06 nsMenenuu KaumMara. OTa KOHIEeIIITUT
HAHOCHT yIiepb PasBUTHUIO YIIEPOIHON SHEPTeTUKY, CHIUKAET IeH-
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HOCTh TOPIOYMX IIOJIE3HBIX HCKOIIA€MBbIX M TE€M CaMbIM HAHOCHUT
yiepb 9KOHOMUKE U SHEPTEeTHKE CTPAHBL.

JlexmapupyeMbIii 32 py6ekoM YCKOPEHHBIN SHEPTeTHUECKUH IIe-
pexon OT CUraHusd HCKOIIaeMbIX BHUAOB TOILIMBA K BO306HOBJIHe-
MBIM MCTOYHHKaM 3Hepruu, B Poccuu ciaenyer mpoBoguTh ¢ yuéToM
CJIOKHBIIIETOCS B CTPaHe TOILIMBHO-3HEPTETHYECKOTOo OajaHca.

C mornagom «Mudsl 1 peaTsHOCTH IJI00AJIHHOTO POCTA YT-
Jepoaa M moremiaeHus» soicTynuwi B. M. CMHPHOB, riaBHbBIH
mayunsiii corpyauuxk OWBT PAH, nokrop ¢us.-mar. Hayk, mpo-
deccop.

W3 ananusa pesyabratoB mHOrosneTHUX nporpamm HACA u mex-
JIyHAPOAHBIX IPOEKTOB, 4 TAKKE HA OCHOBE IIPUHITUATIOB (PU3UKH aT-
Moc(epsl B YUCIEHHOM (popMaTe MOCTPOeHAa (PU3uIecKas KapTUHA
IIPOIIECCOB B aTMOC(epe U Ha IOBEPXHOCTH SEMJIH C yIaCTHEM yTie-
KHCJIOTO rasa.

Paccmorpeno sHepreTmueckoe paBHOBecre aTMoc(epbl U II0-
BEPXHOCTH 3€MJIH, & TAKKe YIIIEPOJHOE PABHOBECUE MEKIY HUMHU.
Ilokasamo, uTo riobanabHAs TeMIEPATYpPa, 9BOJIIOIUI KOTOPOU U3-
BecTHA B mocienuue 150 jeT, Ha IepBo# CTAIUN U3MEHAIACH B IIpe-
nenax quykryarmuii, a ¢ 1980-x romoB HabII0HaeTCa e€ pocT. ¥ Beu-
yenne Ha 1°C mpomcxomuT B cpemHeM 3a 60 ymer, mpuyém aiad
cymm — 3a 40 ser, a a3 okeaHoB — 3a 70 JeT.

Pocr koHnenTpaiuu artMocepHOro yrieKuciIoro ra3a Ipoucxo-
IUT MOHOTOHHO C YIBOEHHEM IIPH COBPEMEHHOM CKOPOCTH POCTa
npuMepHo uyepe3 120 jeT. ATOT pOCT OIpefesaeTcs qeATeIbHOCThIO
YeJI0BEeKa B Pe3yJIbTare JOOBIYN U CXKUTAHUS TOPIOIUX ITOJIE3HBIX HUC-
KOITAeMbIX, YTO CMEIAeT YIVIEPOJHOe PABHOBECHE MEKILY arMocde-
poii u 6rocdepoii.

C Havaia HHIYCTPUAIBHOIO ITEPHUOA KOHIIEHTPAIIVS YIIEKUCIIO-
ro rasa B arMocgepe yBeauyuiaach B 1,5 pasa, u B CHIy Xapakrepa
dorocuHTE3a UMEHHO 3TOT (DAKT, a He «3eJIEHasg» PEeBOIIOIHI, B I10-
Clle[{Hee TOJIBEKA IIPUBEIN K COXPAHEHHUIO MACChl YPOIKas CeIbCKO-
X03IUCTBEHHBIX IIPOLYKTOB HA AYIILy HaceJleHUsd.

Pocr kounenrpanuu CO, B atmocdepe He BausgeT Ha (PU3HOIOTH-
YecKHe IIPOIIeCChl YeI0BeKa W MaéT BKJIAI [IPUMEPHO OIHY TPETh
B pOCT I100a7IbHOM TEeMIIEPATyPhI 3a CUET MAPHUKOBOTO 3dQderTa.
TTostromy pocr rourenTpanuu COy B aTMocepe B HacTosIIee Bpe-
M SBJIsieTcs 0/1aroM JjIs YejioBeKa, a He 3JI0M, KaK Hac MBITAI0TCI
y0emuTh CpecTBa MacCOBOM HH(OPMAITUH.

W3 npoBenéHHOro0 aHaAIN3A CIIEyeT, YTO BOAOPOMHAST SHEPreTHKa
(IIoz1 KOTOPO¥ MOHUMAIOT UCIIOIb30BaHKE BOJOPO/A B KAYECTBE TOII-
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JIMBA) ABJIAETCI TYIIUKOBLIM HAIIPABICHHEM SHEPTETHKH He TOJBKO
13-3a € HeBBICOKOU 3(P(PEeKTUBHOCTH, HO B GOJIBILIEH CTEIIEHH B CHILY
PHCKOB, CBI3aHHBIX C XUMHUYECKOH arpecCHBHOCTHIO BOIOPOIA.

Ba:xmo orBeTHTH HA BOIPOC, ABISETCA AU HAOIIOMAEMBIH POCT
COg4 B armocdepe 3710M uiiu 6JIaroM JJIs 4eJI0OBEKA Ha COBPEMEHHOM
aTale pasBUTHUA [IUBUIN3AINU. A 5TO OIpeeNsieTcs TpeMsa (aKkTo-
pamu:

e IIEPBBIA — POCT INI06ATBLHON TEMIIEPATYPhI 3EMJIU B Pe3y/IbTa-
Te HapPHUKOBOIO 3(peKTa ¢ y4yacTueM IOMOJTHUTEIHLHOTO YIIeKHU-
CJIOTO ra3a, MHKEKTUPYEMOT0 B aTMOC(epy B Pe3yJIbTaTe CKUTAHUS
FOPIOYHMX II0JI€3HBIX HCKOMTaeMbIX (yIiisa, Hed)TH ¥ ra3a) B pAMKAX yTI-
JIEPOTHOM SHEPTETUKY;

e BTOpPOI — BiIuAHHUE pocTa KouenTpanuu CO, Ha 30pOBbE Ue-
JIOBEKa,

e TpeTuil — pPOCT ypokaeB 6arogaps yBeIUIeHNUI0 KOHI[EHTPa-
uu armocgeproro COy, KOTOPEIH B IIpotiecce POTOCHHTE3A TIepe-
pabaTbIBaeTCs B CEIBCKOXO03MCTBEHHbIE ITPOAYKThI TUTAHHUA.

CpencrBa MaccoBoi HH(OPMAIIUY B HHTEPECAX MEKIYHAPOIHBIX
(prHAHCOBBIX TPYIIII PACIIPOCTPAHIOT JIOKHY 0 KOHIIEIIITHIO, COTJIAC-
HO KOTOPOM, IJIABHOM YIrPO30H YeJI0BEYECTBY ABJISETCA U3MEHEHUE
KJIMMATa, OIlPe/iesisieMoe, B CBOIO 0Uepelhb, IapHUKOBBIM 3()heKToM
3a cuét umKekTrpyemoro B armocdepy COs.

Opnako B Hacrosllee BpeMs MbI paciojaraeM pasHooOpasHOM
uH(pOPMAIHeii, TOJIyYeHHON B pesyIbTaTe MHOTOJEeTHUX arMocdep-
HBIX HCCJIEJIOBAHMUI, KOTOPbIE BHIMOJIHEHBI B PAMKAX MEKIYHAPOI-
HBIX IIPOTPaMM, a Takke morydeHHbix yupexnenuamu HACA. O6s-
eIMHEeHNe STUX PEe3yIbTATOB C OOIIMMY IPUHITUIIAMY (DU3UKU aTMO-
chepbl AT BOBMOKHOCTh OTBETHUTH HA [I0CTABJIEHHbBIE BOIIPOCHI.

CpencrBa MaccoBoi wHpOPMAIINHE yOEKIAI0T HACeIeHHe B CIIpa-
BEIJINBOCTH PsAA JIOKHBIX KOHI[EIII[HIMA:

e IOTEIIEHWEe HA ILUIaHEeTe IPEeACTaB/AeT OOJBIIYI0 OMAaCHOCTh
IU1s1 uesoBedectBa. [loBbinenue riaodanbHoi Temmeparypsl Ha 2 °C
NpUBEAET K HEOOpaTHMMOMY IIOCIELYIOeMYy POCTY TeMIIePATYPhL.
B yactuocTu, Ha 9TO0 yKasamo B IlapmKCKOM cOrIamieHuu 1Mo KIiu-
Mary;

e HabJI0MaeMoe IOBBIIIeHNe [NI06AJbHON TeMIIePATYPhI C Tede-
HHEeM BpeMeHHU ompeneisercs yBeiaudeHueM KoumeHtparuu CO,
B aTMocdepe yepes IapHUKOBBIN a(pdekT;

e IIOCKOJBKY yBeauuenue Kourenrparuu CO, B aTMocdepe mpo-
WCXOIWT B PE3YJIbTATE CAKUTAHUS TOPIOYUX ITOJE€3HbIX UCKOIAEMBbIX,
HE00X0IMMO, HACKOIBKO 9TO BO3MOIKHO, OTKA3aThCA OT YIJIEPOIHOM
9HEpPreTHUKHU, 3aMeHUB e€ BOJAOPOAHOUN SHEPTeTHKOM, oA KOTOPOU

110 Bubnuoreuka snexkTpoTexHUKA

TIOHUMAEeTCA UCIIOIb30BAHIE BOJIOPO/ia B KAYECTBE TOILINEA, T.€. 3a-
MeHa MeTaHa BOJOPOJIOM.

OcHOBBIBAsICH HA Pe3yIbTaTaxX UCCAEIOBAHUN BEAYIIIUX HHCTUTY-
TOB, a TaK:Ke Ha MPUHIHUIAX (PU3NKH aTMOC(ephl, IOKa3aHa Heco-
CTOSITEIBHOCTD 9TUX MU(OB.

Pocr konunentparuu CO, B aTMocdepe ompenenseTrcs CKUTaHM-
€M MCKOIIaeMOro TOILIUBA, T.e. IPOUCXOIUT B Pe3yabTare X03IUCT-
BEHHOU JedarenbHOCTH YeaoBeka. [Ipu sTom armocdepusbiit CO, me
TIPeCTaBAAET OMMACHOCTH AJISI 3[0POBhS YeI0BEKa, HO POCT €T0 KOH-
LeHTpaluu B arMocdepe BeméT K POCTY YPOIKAEB IIPHUMEPHO
B 1,5 pasa 3a uHAyCTpHUANBHBIN IIEPHO], & BBI3bIBAEMOE 3TUM ciiaboe
MoTeIIeHre IPAKTUIECKH He OTPAKAETCS HA YCIOBUAX JKH3HU Ue-
moBeka. OgHAKO MPOBOAMMAS CPEACTBAMHU MaCCOBOM HH(OPMAIIHH
TIpoIaraHaa co3aeT JOKHOe IPeACTaBlIeHNe Ha 3Ty TEMY, KOTOpOe
OIIPOBEPTaeTCs MPOBEAEHHBIM [TU(PPOBLIM AHATIU30M.

MomsocTH IPOIIECCOB, OTHOCAIUXCA K AEATETHHOCTH YeI0BEKA:
COJTHEYHOE H3IydeHne Ha moBepxHocTa Semun — 21017 Br;
dorocunTes — 2-1014 Br;

MupoBas sHepreruka — 2-1013 Br;
NHUTaHue YeJoBeKa, Abixanue — 1-10!2 Br.

Kak cnenyer ns mpuBeéHHBIX JAHHBIX, MOIITHOCTH COBPEMEHHOMH
DHEPTreTHKM Ha YeThIpe MOPAAKA MEHBIIE MOIHOCTH COJHEYHOTO
W3JIy9eHus, IPOHUKAIOIIET0 B aTMOoCc(hepy.

Hna amanusa yiepba [ IUIaHEThI BajKHO IIOHMMAaHUE POJIH
OKeaHa KaK OIPOMHOTO 9HEPIeTHIECKOI'0 Pe3epByapa ¢ BHyTPEHHeH,
WHOT/Ia HelpeacKasyeMo N3MeHS0IIecs, CTPYKTYPOL.

Esxerommro 200 MuIp T yIIEKHCIOTO Ta3a yCBAUBAETCA PACTEHHUA-
MH B pesyabrare orocunTesa; 200 MiIp1 T — BBIAEISIETCI B Pe3yib-
Tare THUEHUA U IbIXaHUI pacreHuil; 10 MiIpa T — cKUraercda B CO-
cTaBe TOPIYNX UCKOmaeMbix; 0,8 MIIPI T — BBIALIXAETCSA HACEIeHH-
eM; 5 MJIpa T — yBeJIuYuBaeTcs B aTMocdepe.

Kaxk Buznno u3s tabu. 7, 3a mepuog 1961 — 2022 rr. ypo:xaii BBIpoc
B 3,4 pasa, mpuuém 3a cuét pocra Kourenrpanuu CO, — B 1,4 pasa.
Hacenenne semau BoIpocio 3a 3To Bpemd B 2,4 pasza — ¢ 3,2 110
8,0 mapx uenoBek. Takum 06pasoM, ceIbCKOe XO3AUCTBO B YCIOBUAX
pocra kornenTparuu COy Crroco6HO TPOKOPMUTH MHOTHE MUJLITHAP-
IIBI JIFOJIEH, ITO HA ITOPSIOK IIPEBBIIIAET CYIIeCTBYIOIee HACeJIeHHe.

Y iBOEHUE MOIITHOCTH YTIE€POLHOU DHEPTETUKN MOJKET IIPOU30UTH
3a 40 jet; BeTpoBoii — 10 JseT; comHeYHOU — 3a 7 — 8 Jer.

Il ons Bo3o6HOBIAEMOU sHeprun B 2023 1. cocraBuia 5 %, a sHep-
THUH TOPIOYUX UCKOTaeMbix — 75 % (Tabi. 8). ¥YriepoaHas sHEPreTH-
Ka B COCTOSTHUY COXPAHUTH CBOE JTUAUPYIOIIee IOJI0KEeHHE 10 KOHIA
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Tao6auna 7. CenbCcKoX03giCTBEHHAS eATeIbHOCTD

Yposkait, MIH T
Kynbrypa

1961 r. 2022 r.
Kyxypysa 205 1251
Puc 285 503
ITmenuna 222 784
fAumens 72 150
Hroro 784 2688

Tab6auna 8. Bripaboranuas sueprus B 2023 .

Bup sueprun Bripa6orka sueprun, TBru
Conneunas 3,5
Berposasa 5,5
Tunpo 11,3
Anepuas 6,7
Tpapunuonnas 6uomacca 11,1
Tas 40,1
Hedrs 53,2
Yroinb 449
Hroro 183

21 Beka, OTHAKO €€ BKIA B BRIPAOOTKY DHEPTHH OyIeT MOCTEIIEHHO
CHIKAThCA.

B o0cy:kaeHnu TOKIAAA U IIPEHUAX BHICTYITHIIM:

B. M. Barenun, unen-xopp. PAH, npeacenarens O6benunén-
Horo Hayuuoro copera OOMMIITY PAH «Juepreruyeckre cucTeMbl
¥ KOMIUIeKChI»; P. M. XazmaxmeToB, COBETHHK TeHepaIbHOTO TH-
pekropa AO «Texunueckan uHcneknui EIC»; H. . Komapos,
npopekTop mo Hayke u uHHOBanuaM HUY «MOW», noxkTop TexH.
Hayk, mpoceccop; H. H. Bapanos, samecrurens mpejcenaTesns
O6bepuuénnoro Hayuroro copera O9MMIIY PAH «Juepreruue-
CKHMe CHCTEeMBbI W KOMILIEKChI», JOKTOpP TEXH. HayK, Ipodeccop;
A. A. Kammpcknii, Havanbuuk Anajautwueckoro otmena AQO
«IIpoprie»; B. B. MosoaIok, repBrlii 3amecturens llpencenarena
Hayuno-rexauueckoi kosneruu HIT «<HTC EQC moxrop TexH. HAYK,
mpoceccop; B. A. 3eitrapuuk, nokrop texu. nayk, OMBT PAH,;
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B. I'. I'pubun, sasexnywomuii kageapour HUY «M3U», moxrop
TexH. HayK, mpodeccop; B. II. Adbanackes, 3aBexnymoriuii kade-
poit HUY «MOW», nokrop ¢us.-mar. Hayk, mpodeccop; A. J. I'o-
JIOMHHUIIKHHN, 3aMECTUTEb TeHEPATBHOTO JUPEKTOPa — TJIABHBIN
ronctpykTop OO0 «Muduepmxu», kauy. TexH. Hayk; A. M. BpaH-
1ues, npencenarens Habmogarensaoro coera 000 «9CKO», mox-
TOp TexH. HayK, mpodeccop; O. A. JlokTmonos, momenr HUY
«MOW», kaHA. TEeXH. HAYK.

CoBMecTHOE 3aceqaHue OTMEYAET:

B nmoxmame mpejicraBiena usnyeckas KapTUHA TI00ATbHBIX
KJIMMATAYECKUX [IPOIIECCOB, BHI3HIBAIOIIUX POCT KOHIIEHTPAIIUH YT~
JIeKUCIIoro raza B armocdepe 3emsn. Ha ocHOBe anammsa JaHHBIX
THICTY METEOCTAHIUH TEILIOBOTO COCTOSHUSA IIAHETHI 3a IIOCIeTHNe
150 nert, a Tak:Ke TaHHBIX CIIyTHUKOB B IIOCJIEIHIUE AECATUIETHI I10-
Ka3aHo, YTO 3aMeTHOe M3MeHeHue IiI00aIbHON TeMieparypsl (T.e.
YCPEeIHEHHOH 110 IOBEPXHOCTH SeMJIM U BpeMeHH) Habiomaercsd,
Haumnuas ¢ 1980-x romos, u cocrasiser npumepuo 1 °C 3a 60 mer.

IIpumepno mOIO0BUHA pocTa CpeAHeH TeMIIePATyPbI IOBEPXHOCTH
OKeaHOB OIpeeIaeTcs MTapHUKOBBIM 3()(EeKTOM, CBI3aHHbBIM C yBe-
nuaenueM KoHieHTparuu moieryi COy u HyO B atmocdepe, a mis
CYyILIHX POCT TeMIIepaTyphbl BHI3BAH M3MEHEHHEM ONTHYECKUX Iapa-
METPOB HOBEPXHOCTH 3eMau (anbpbe0) B pe3yIbTare TAgHU JTeHU-
KOB, BEIPYOKH JIECOB ¥ POCTA FOPOACKUX CTPYKTYP. IIpm sTOM, OCHOB-
Hasi POJIb YIJIEKHCIOr0 ra3a B MOTEIIEHUH KINMaTa He YCTAHOBJIe-
Ha. BOIBIIMHCTBO CIIEIIUMAIKCTOB CYUTAET, YTO OCHOBHOH BKJIAL
B HapHUKOBBIA ddert (oxomo 70 %) HpUHANIEKUT BOLIHOMY
rnapy, a He yIJIeKHUCIOMY Tasy.

CHu:xeHre BIOPOCOB MTAPHUKOBBIX Ta30B, CBA3aHHBIX C AHTPOIIO-
TreHHBIM BO3JIeHCTBHEM, B TOM YHCJI€ BBIPYOKH JIECOB, POCTA TOPO-
0B, HEe3((PEKTHBHOCTH IPOW3BOACTBA JJIEKTPUIECKOM ODHEPIHUH
¥ TeIlla U WX UCIOJIb30BAHMUS, II03BOJIIET OJJHOBPEMEHHO C ITOIBIT-
KOU IPHOCTAHOBUTH TEMIIBI M3MEHEHWs KJIMMaTa Pellarh 3a[adu
YCTOMYIMBOTO PA3BUTH U MOBBIMIEHUS 3P (PEKTUBHOCTH IIPOU3BOJ-
CTBa ¥ HOTPEOJIEHUS DHEPTreTUIECKUX PECypPCOB, SKOHOMHH KCKO-
[IaeMbIX MCTOYHWKOB DHEPIUM, CHIKEHHS BBIOPOCOB 3arpa3HIIO-
uux BerecTs. Heo6X0quMo yYUTHIBATD U TO, YTO IIOCTEIIEHHO IPO-
WCXOMHUT WCTOILIEHHWE 3aracoB OPraHWYecKoro TOIUIMBA, & OT
BBIOPOCOB 3arpsA3HAIONINX BEIECTB T€HEPAIlMU Ha yTIie CTPaaer
310POBbE HACEIIEHUS.

B 1980-x — mauasme 1990-x romoB 0BT AaKTUBU3HUPOBAH IIPOIIECC
HUCIIOJIb30BAHUSA COJTHEUYHOM M BETPOBOM HHEPTUU KAK HeoTheMJle-
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MOH YacTH TOILIHBHO-sHeprerudeckoro Oamanca (TOB). Poccus
MIPUCOEIUHIIACH K OTBETCTBEHHO OTHOCHUTCS K BBIITOJTHEHUIO 00513a-
tenberB Ilapusxckoro cornamenus. MeponpusaTus mo oxpame oKpy-
JKAIOIIEH Cpe/Ibl ¥ MMPOTUBOAEHCTBHIO0 H3MEHEHHUAM KIINMATA BOIILIA
B Knmumaruueckyro noxrpuny Poccuiickoit @enepanuu (yTB. yKazom
IIpesupenra PP or 26.10.2023 Ne 812), JHepreTudeckyio crpare-
ruto Poccutickoit Peneparuun ua nepuox xo 2035 r., Crpareruro co-
ITHATHBHO-9KOHOMHUYECKOTO Pa3BUTHA Poccuu ¢ HUBKHUM yPOBHEM BbI-
O6pocoB mapHUKOBBIX Ta30B 10 2050 r., (yTB. pacmopsixenunem [Ipa-
purenbcTBa PP ot 29.10. 2021 Ne 3052-p).

Bce BhllenepevuncieHsble JOKyMEHTbI HOCAT B3BEIIEHHBIN Xa-
paKTep W CTPOro CIEeAYIOT TPeOOBAHUIO O COATAHCUPOBAHHOCTH HH-
TEPeCcoB B XOJIe X PEaTU3aIlHH.

Opuako B Mupe HabGI0aeTCs Ype3MepHast ITOMUTH3AIUA BBITOJ-
HeHus ycaoBui [IapuskCKOro coryameHus, IPUBOAIIIAd K OTXOLY
ot npuHIuna onruManbHocTu TOB. CoKuicsa MOUTHBIH TOJTUTHYE-
CKUU CJIOH, YCHIHUAMHU KOTOPOIO yIilepoJHas dHepreTHkKa HasBaHA
IJIABHOM yrpo30# KimMmary. Bo MHOroM 3TO CBfI3aHO C TeM, 4TO
B GOJBIIMHCTBE CTPaH EBPOIBI 3amachl OPraHWYECKOTO TOILIMBA
MPaKTUYECKH WMCYEPIAHbl, & THUIPOIIOTEHIIUA HCIIOIb3yeTcsd Ha
80 % u 6onee. [lma CIIIA Tako#t moaxos cTaja yao0HBIM HHCTPYMEH-
TOM SKOHOMHYECKOTO JABICHUS HA SKOHOMUKY IPYTUX CTPAH.

B ITapu:xcrom cormaiieHuu HeT 0653aTeIbCTB, CBA3aHHBIX C OT-
paHMYeHKEeM Pa3BUTHS TEILIOBOM U sSIepHOM sHepreTHku. B pamou-
soi kouBeHIUU OOH 06 usmenenuu knumara (PKHUK OOH) noxn-
YEePKHUBAETCS, YTO «MePHI M0 00phOe C M3MEHEeHUSMH KIuMaTa He
IOJIKHBI CIIYKHATD CPEICTBOM AMCKPUMUHAIIUN UIH CKPBITOTO OTpa-
HUYEHUS MEKIyHAPOITHONU TOPTOBIIH».

Her ocHOBaHUi yTBEp:KIaTh, UTO YETBEPTHIA DHEPrETHYECKHI
mepexox (0T yriiepoaHO¥ SHEePreTHKH, OCHOBAaHHOM Ha HedTH, yIie
¥ IPUPOHOM Tase, K BO30OHOBIISIEMbIM HCTOYHUKAM SHEPTHUH) SIBJIS-
ercsi 00513aTeNbHBIM 1A POCCHEM B TOM €ro TOJIKOBAHWH, KOTOPOE
emy mator EC u CIITA. Poccus momxkHa nMeTb COOCTBEHHBIH CIleHA-
pHii 9HEPreTHIECKOro IIepexoia, B KOTOPOM Oy/IeT yudTeHa CIOKHUB-
mrascs crpykrypa TOb crpanbl. Yriaeponuas sHepreTHKA B COCTOMA-
HHUHU COXPAHUTH CBOE JIUIUPYIOIee MOJ0KeHe U 10 KoHIa 21 Beka,
OJTHAKO €€ J0JA B BIPAOOTKe SHEPIHH OyIeT CHUKATHCS.

B mepBy10 ouepenn, HEOOXOAMMO CTPEMUTHCS K ITOBBIIIIEHUIO 3(-
dexruBrHocT M sKOMOrEYHOCTH TAC, paboTamIuxXx HA ra30BOM
¥ yTOJIbHOM BHIAX TOILIMBA, PA3BHBATh U COBEPIIIEHCTBOBATD SA/Iep-
HYIO 9HEPreTUKY B IeJI1X HEHAHECeHUs Bpe/ia OKpy Kalollel cpese,

114 Bubnunoreuka sneKkTpoTexHUKA

pasBuBaTh reHeparuio Ha ocioBe BUO, B ToM uncie ama pereHus
3a/ay co3aHus pacipenenéunoi suepretuku B coctase EAC Poc-
CHU U B CTPYKTYpP€ U30JIUPOBAHHBIX 9HEPrOCUCTEM.

B 2023 r. Komurer mo Takconomuu EC mpusuasn craryc samepHoi
SHEPTeTHKH KaK COOTBETCTBYIOIIEH TpeboBaHUAM «6e3yTIepOTHOM»
sxoHoMuKu. [IpoexTbr HOBBIX AJC, HCIOMB3YIOIHEe HAWIYJIIIHe
mocrymnuble TexHosoruu («Ilokonenue II1+»), mpusHatorca «3emé-
HBIME» 10 2045 T., a IepeioBbIe g/iepHbIe SJHEPTETHUECKHUE TEXHOJIIO-
run («IToxomenue IV») cuurarorcs «3eméabiMu» 6eccpouno. Takoit
cTaTyc AepHOM SHEPTEeTHKN B KOPHE MEHSIET MOIXO0/I K €€ PA3BUTHIO
¥ B 3HAYUTENHHOU CTeeHu oberdaer pelreHune mpobaeMbl CHUKe-
Husa BbI0OpocoB COy MOCKOIBKY OTHOCHUT SIAEPHYIO Q9HEPTETHUKY K He-
YTJIEPOIHOMU.

Y49aCTHUKH IPEHUI 10 JOKJIaXy OTMETHIH:

1. ¥6enuTenbHOCTD BBIBOJOB, IPUBEAEHHBIX B JOKIA/E U OCHO-
BaHHBIX HA pesyibrarax MHOoroserHux nporpamMm HACA u mesxmy-
HAPOJHBIX IPOEKTOB, & TAKIKE HA OCHOBE IIPUHIUIIOB (DU3UKH aTMO-
cdrepsr.

2. OHepreTHuecKuil nepexozx (0T yriepogHOH SHEPTeTUKH, OCHO-
BaHHOU Ha He(TH, yIiie U IPUPOLHOM rase, K BO300OHOBIIEMbIM KC-
TOYHHUKAM DHEPIUH) He ABJIAeTcd 06sa3arensHbIM 411 Poccuu B Tom
ero ToskoBanuu, Kotopoe emy naiot EC u CIIA.

3. Cnemyer mpuHHUMATH BO BHEMAHHE, YTO [IOCTEIIEHHO IIPOUCXO-
IUT WCTOIEHHUE 3aIIacOB U yIOPOKAHHE OPraHWYECKOro TOILINBA,
a 0T BBIGPOCOB 3arpsA3HAIOIINX BellleCTB FeHepaluy Ha yIie CTpajia-
er 310poBbe HaceneHus. [loaTomy cHIKEHYE BEIOPOCOB 3arpsa3HI0O-
[[UX BEIeCTB, KAK U CHUKeHHEe BEIOPOCOB MAPHUKOBBIX ra30B, CHHU-
JKeHUe aHTPOIIOTeHHOTI0 BO3AeHCTBUA HA IPUPOY II03BOJIAET OJHO-
BpeMeHHO pemlaTb M JpyrHe 3aJadd yYCTOHYMBOIO Pa3BUTHUSA
SKOHOMHUKH, YIIyYIIeHUs yCAOBUH KU3HU HACEIEHWs, [IOBBIIICHUS
3(ppeKTHBHOCTH IPOUBBOACTBA U TOTPEOICHN)S SHEPTEeTHIECKUX Pe-
CYPCOB, SKOHOMUH HCKOIIAEMbIX HCTOYHUKOB SHEPIHH.

4. Poccus momxHa uMeTh COOCTBEHHBIN CIIEHAPUN HHEepreTHye-
CKOTO IIepexo/ia, B KOTOPOM OYAYT yUTEHBI 0COGEHHOCTH OTEYECTBEH-
HOU DHEPreTUKH, B TOM YHCIIE:

e mnosbimeHne 3dgderruBuocTr u srogormaHocTH TAC, pabdo-
TAIOIIMX HA TA30BOM U YTOJIHHOM BHAX TOILINBA;

e pa3BUTHE W COBEPIIEHCTBOBAHUE SAIEPHON DHEPTeTUKM;
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e pa3sBHUTHE reHepalluy Ha OCHOBE BO30OHOBJISIEMbIX HCTOYHUKOB
sHepruu Kak B cocraBe EAC Poccun, Tak u B pacipeneéHHOMN sHep-
reTHKe;

e pa3sBHUTHE BOAOPOJHON SHEPTETUKN U BOXOPOIHOM SKOHOMUKHU
110 Mepe PeIIeHHs BOIIPOCOB 6e30IIacHOCTH IIPOU3BOICTRA, [Iepea-
YW, XPAHEHUS U UCII0IH30BAHUS BOLOPOA.

CoBMecTHOE 3acegaHHE PENINIO:

1. B upencrasieHHOM OKIA/IE IOBEPTHYTA COMHEHHUIO KOHIIEIT-
IIUsI, COTJIACHO KOTOPOM BBIOPOCHI YTIIEKHUCIOTO rasa B arMmocdepy
MIPeCTABISI0T OMACHOCTD JJIS YeJ0BeKa B OimKaiIineM OymyIinem.
JTa KOHIIEIIIHs IPUHOCUT yIIepd pasBUTHIO YIIIEPOIHOMH SHEePreTH-
KM, CHU/KAeT [IEHHOCTh FOPI0YHX II0JE3HbIX MCKOIIAEMbIX U TEM Ca-
MBIM HAHOCHT yIIlep6 9KOHOMHUKE U SHEPreTHUKe CTPAHBL.

2. PexomenmoBars Mumnsuepro Poccun, MuHsKOHOMpPa3BUTHI
Poccnu, Muno6prayku Poccun u npyrum 3amHTEpeCOBAaHHBIM MH-
HHCTEPCTBAM WM OPTAHU3AIUAM IMPUHATH K CBEICHHUIO MOJOKEHU
JAHHOUN PaboThI U PE3yIbTAThI €€ 00CY:KICHUS.

3. Pexomenmosars Poceumiickoit akamemuu nayk, OMBT PAH 006-
parurses K PI'BYH «HMucruryT pusuru armocepst um. A. M. O6y-
xoBa Poccuiickoii akagemuu Hayk», BHUW rugpomereoposmoruye-
cxoit maopmanun, PI'BY «UTI'K9», I'naBuyo reodusnaeckyro 06-
cepBaropuio uMm. A. W. BoeiikoBa mmd IIONy4eHHs SKCIIEPTU3bI
MaTepHUasoB JOKIaIA.

4. PexomenpmoBars Poccuiickoit akamemuu Hayk, OMBT PAH
MIPOIOJIKUTH PA6OTHI 10 UCCIEAOBAHUIO (DU3MUECKON KapTUHBI PAIA
r106aMbHBIX KJIUMATHYECKHUX IIPOIECCOB, BHI3BIBAIOIIUX POCT KOH-
IEeHTpaIuy YIVIEKUCIOTO Ta3a B arMocepe 3eMiiu U 00eciednBaio-
IIIUX POCT CPEIHEN TeMIepaTyphbl SeMIIH.

5. Pexomenmosars B pamkax O6beqUHEHHOTO HAYYHOTO COBETA
PAH «JHepreruueckre CHCTEMbI W KOMILIEKCHI» CO3IATh MeE:KBe-
JIIOMCTBEHHYO pabodyro IpyIIILy [ MOHUTOPWHIA U aHAIN3a ITOCTY-
marples 3apy0e:xHoi HH(pOpMAaIIUK 10 JAHHOHN IpobieMaTHKe It
00BEKTHBHOTO OIIEHWBAHUSA CATYAIIUN U BhIPAOOTK peKOMeHIaIui
110 PA3BUTHIO OTEUECTBEHHOMN Y9HEPTeTUKH.
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