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«HAYYHO-TEXHUYECKWUI COBET Poccuiickas Akagemus Hayk
EAWHOMW 3HepreTMYECKOW CUCTEMbI» HayuHbi# coBeT PAH no cucteMHbIM
uccrnefoBaHUAM B 3HepreTuke

YTBEPXIAIO
IIpesunent HIT «HTC EDCy,
I.T.H., Ipodeccop

M H. /1. Poranes

IMPOTOKOJI
coBMecCTHOro 3acenanus Hayuno-texunueckoit komnerun HIT «HTC EQCx»
u Ceknuu 1o nmpoOJiieMaM HaJeXHOCTU U 6€30TaCHOCTH OOJIBIINX CUCTEM B
sHepretuke Haydunoro coBeta OOMMITY PAH 1o cucTeMHBIM HUCCIIEIOBAHUSIM B
DHEpreTUKe Ha TEMY:
«IKOHOMHYECKHE acNeKThl KOHKypeHTocnocoonoctn ADC u 3ATI»

30 urous 2022 r. Neo 2/22 r. MockBa

IIpucyrcrBoBann o4Ho: wiensl Hayuno-rexmmyeckoit xosmerun HIT «HTC
ESC», corpynuuku ®I'BOY BO «HHUY MDU», AO «MHTEPMATUKy», ®I'BYH
«MHOU PAH», ®I'VII «HUKUIT um. H.A. domnexans», AO «IIpopeB», AO
«Konuepn Pocaneproatom», [TAO «Pycl'unpo», HIT « KOHL] EDC», Bcero 16 uenoBex.

Ipuuaau yuacrue onmaiim: AO «CO EDCx», ITAO «Poccetu», ®I'BYH
«MCOM CO PAH», AO «Konuepn Pocsneproarom», ITAO «Pycl'uapo».

Co BerynurensHeIM cioBoM  BeicTymma IIpesument HIT «HTC EDCy,
pykoBogutens Ceknuu 1o npobdiieMam HaJe)KHOCTH U 0€30I1aCHOCTH OONBIINX CUCTEM
B 9Hepretuke Hay4noro cosera PAH, pexrop HIY «M3W», n.1.1., npodeccop H..
Poranes.

Bo BerynurenbHom cioBe H./I. PorasieB oTMeTHI cienyiomee

ADC saBns0TCS CTaOMIBHBIMEA HCTOYHHKAMH SHEPTUH, HE 3aBUCAT OT IOTOJHBIX
YCIIOBUH, F€HEPUPYIOT SIEKTPO3HEPIHIO C BRICOKHM KOA(M(OHUIIMEHTOM HCIIONB30BaAHMS
YCTaHOBJIEHHONW MOIIHOCTH U HE IOJBEP)KEHBI CYIIECTBEHHOMY BIHSHHUIO IIEH Ha
TOILIMBO. SlnepHas sHepreTvka Takke MMeeT 3HAYMTEIbHBIA IOTEHLMal B KAa4eCTBE
HU3KOYTIIEPOAHOIO UCTOYHUKA SHEPIHH.

OnuH 13 rnaBHEIX (aKTOPOB, KOTOPBIH MPEMATCTBYeT MACIITAOHOMY POCTY JOJIH
SIIEPHOM SHEPreTUKU B IPOU3BOICTBE IIEKTPOIHEPT UM B HAIIIEH CTpaHe, COCTOUT B TOM,
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YTO COBPEMEHHEIC ADCc peaKTopaMu Ha TCIIOBBIX HeﬁTpOHaX " OTKPBITBIM SIACPHBIM
TOINIMBHOM IIMKJIOM HE€ MOIYT 00eCIeynTh KOHKypeHTOCHOCO6HOCTB HI[GpHOfI
OHCPICTUKH. O,Z[HaKO POCT I1II€H Ha HpI/IpO,Z[HBIfI ra3 KapauHaJlbHO MCHSET
KOHKypeHTOCHOCO6HOCTI) ra3zoBoi reHepanumu. Bnusaue na KOHKypeHTOCHOCO6HOCTB
ADC Takke OKa3bIBaIOT yJIydlnaromHuecss TEXHUKO-IKOHOMHYECKHUE II0Ka3aTeliu

(Y o DY
BO30OHOBIIEMBIX UCTOYHHUKOB SHEPTHU (LI U DJU ).

Ha namem 3acemanum MblI 3aciylnaeM pe3yJibTaThl pa3paboTKH HHHOBAIIMOHHBIX
TEXHOJIOT Ui, paspabareiBaeMbIX B IPOEKTHOM HarpasieHun «IIpopeis» Ha 6aze ADC ¢
peaxTopaMu Ha OBICTPBIX HEMTPOHAX M 3aMKHYTHIM SIIEPHBIM TOIIUBHBIM IIUKIIOM.

B noxmage Mbl IOJDKHBI yCHBINIATH, KaKUEe BO3MOXKHOCTH Pa3BHTHS sEpPHOMN
SHEPreTUKH OTKPHIBACT MIEPEX0/] Ha HOBYIO TEXHOJIOTHYECKYo miatdopmy Ha 6aze ADC
C peakToOpaMH Ha OBICTPBIX HEUTPOHAX U 3aMKHYTHIM SI€PHBIM TOIIUBHBIM IIUKJIOM.

C nmoxnanoM «IKOHOMHYECKHE ACNeKTbl KOHKypeHTocnocooHoctn ADC u
35T BoicTynun [I.A. To1cTOyX0B, I7IaBHBINH SKOHOMHUCT MMPOEKTHOTO HATIPABICHHUS
«IIpopeiBy» I'ockopmopanuu «Pocatom» (coaBropsl moknaza: E.OQ. Apamos, ILE.
Emeu, C.A. Ilanos, W.B. IlpecusikoB, A.O. Ye6orapesa — AO «IIpopsiB»).

OcHoBHBIE ITOJIOKEHUS TOKJIa/Ia TIPUBEIEHBI HIXKE.

Hosrocpounoe ycroifunBoe pas3BUTHE siiepHOU sHepreTHKu (51D) BO3MOXKHO
TOJIBKO IIPU yCIIOBUM OOecredeHus: 6e30I1acHOCTH U KOHKypeHTocnocobHoctr ADC B
CPaBHEHMM C albTepHATHUBHLIMM BUIaMH TIeHepari. OIHOBPEMEHHO C 3THUM
HEOOXOIMMO TIPOJEMOHCTPHPOBATh BO3MOXKHOCTH OKOHOMMYECKH 3((EKTHBHOTrO
PCILICHNS CUCTEMHBIX ITPOOJIEM, CTOAIINX IIepe]] aTOMHOM OTPACIIBIO, BKIIIOYAs BOIIPOCH
obpallieHus ¢ HAKOILIEHHBIMH ¥ BBITPY>KaeMbIMH 00beMaMK OTpabOTABLIETO SAEPHOTO
toruBa (OAT).

Cospemennbie ADC ¢ peakTopaMy Ha TeIIOBbIX HelTporax (PTH), paboraromue
B OTKpbITOM S TLI, ipy 1OCTUrHY TBIX TEXHUKO-3KOHOMUUeckux mokasareisx (TOI), ve
MOT'yT IrapaHTHPOBATh JAIbHENIIEro 5(GEeKTUBHOTO KOHKYPEHTOCIIOCOOHOTO Pa3BUTHS
S3. D10 OoMH M3 IMaBHBIX ()aKTOPOB, KOTOPBIA TPENATCTBYeT pocTy nonud 51D B
CTPYKTYp€ 3HEpronpon3BOICTBA.

KonKypeHTOCIOCOOHOCTD SiIepHO#l reHepaluu ompejensercs He Toiabko TOII
CYyIISCTBYIOIIUX TNEePCIeKTUBHBIX NPoeKToB ADC u o0wekroB STLI. Bimsuue nHa
KOHKypeHTocnocobnocts  ADC  Take okasbiBaioT 1Dl ajlbTepHATHBHBIX
OHEPrOTEXHOJNOTHA C Y4YEeTOM TIIEPCHEKTHB WX ONTHMU3aiuu  (yIydIIeHHs),
IIPOTHO3MPY€eMast JUHAMHUKA LIEH Ha YIIIEBOAOPOJHOE TOIIIMBO U MAKPO3KOHOMHUIECKOE
OKpYy’KeHHe, TPeOOBAHUS K OTpaHUYEHHIO BBIOPOCOB MMAPHUKOBBIX ra30B U JP.

Konxypenmocnocobrnocme snepeomexnonozuii 8 mupe

B cdepe smexTposHEpreTHKH peryispHO IyOIHMKYeTcs OOJNBIIOEe KOTMYECTBO
HCCIIEJOBAHUM 110 TeMe TeKylled M MPOTHO3MPYEeMOH KOHKYPEHTOCIIOCOOHOCTH
SHeproTexHojorui. HMccnenoBanus XapakTepHU3YIOTCS Pa3IHYHBIMUA IOAXOJaMHM K
pacderaM, CTEIEHBIO JEeTalu3allid W TOPU30HTOM MPOTHO3UPOBaHHUA. B mokiane
UCIIONB3YIOTCA (PaKTUYeCKHWe W IPOTHO3HbBIE JaHHbIE MO aKTYalbHBIM ITyOIUKAIUSIM
Mexnynapogaoro sHeprerudeckoro areHrctsa (International Energy Agency (IEA) u
ArentctBa no suaepHoit sHeprum (Nuclear Energy Agency, mamee — NEA) kak
HanOonee pedepeHTHbIe, KOMIUIEKCHBIE M KOHCOJUIUPYIOIIME TPEH[bl pPa3BUTHUS
TEXHOJIOTUH 110 aIbTePHATUBHBIM HUCCIIETOBAHUSM.



B oryere «Projected Costs of Generating Electricity 2020 Edition» ucciegoBaso
243 5neKTpOCTaHIUM, B 24 CTpaHax MHpa, YTO IO3BOJIMJIO JKCIEPTAM IIPECTABUTEH
0000mennyro crarucTuky no nokaszaremo LCOE (Levelized Cost of Electricity —
HOPMHPOBAHHAsL CTOMMOCTD 3JIEKTPOIHEPTHN ).

I'maBHBIA BEIBOJ BRIIIEHA3BAHHOTO OTYETA 3aKJI0YaeTcs B ToM, uto B 2020 roxy,
HECMOTps Ha peTHOHaJbHbIE Pa3jiiyiks U KPU3KWCHbIE SIBICHUS B MHUPOBOH 3KOHOMUKE,
BOC u COC no noxkazaremo LCOE sBisroTcs OqHUME U3 HanOoJjee IIpUBJIEKATETbHBIX
TEXHOJIOTMA B COBPEMEHHBIX SKOHOMHYECKHX ycloBusaX mociie ADC ¢ IpojieHHBIM
CPOKOM OKCIIIyaTalldu. YKa3aHHbIe TEXHOJIOTMHM TakKKe OO0BbeIuHAeT HX HU3KUU
ypoBeHb BbBIOpocOB CO,, YTO OCOOEHHO aKTyalbHO I Ilelieil  BBIIOJHEHUS
00s3aTENBCTB 110 MX COKPAIIEHUIO, KOTOPhle MHOTHE CTPaHbl B3sIM Ha ce0s B paMKax
ITapmxckoro cornareHusl.

Hosrie ADC no nokazatemo LCOE, MmennanHoe 3HaueHHe KOTOPOIo IO OLEHKaM
2020 roma cocraBuno 69 noma/MBTU, Takke BBIMJISIAT IPUBIEKATEIHLHBIM THUIIOM
reHepaluu, OHaKo, Kak U B cirydae BOC u COC, pacxoxaeHHs MeXTy MaKCUMAaIbHbIM
1 MUHAMaNbHBIM 3HadeHreM LCOE 3HaunTenbHbI.

Heobxoaumo Takke OTMETHTB, YTO 3JIeKTPOreHepalist Ha OCHOBE TPaJULIAOHHBIX
MCKOIIAeMBIX BHJIOB TOIUIMBA (a3, yroiyib) ¢ MPUMEHEHHEM TEXHOJIOTHH YJIaBIUBaHuS,
xpanenust u yrwimzauuun CO; (Carbon capture, utilisation and storage, CCUS),
II03BOJISAIONIEN COKPAaTUTh BEIOPOCH TAPHUKOBBIX Ta30B, IMO-MPEKHEMY SABJISETCS Oojee
JOpOrol B CPaBHEHUM C TPaJUIMOHHBIM YIJIEPOJOEMKUM IPOU3BOACTBOM JaXKe IPH
YCJIOBHH yueTa Iuiathl 3a BEIOpockl CO,.

OneKTporeHepanys Ha rase, onarogapsi oOMIEMHPOBBIM OTHOCHTEIBHO HU3KHM
LeHaM Ha IpupoHbIi ra3 B 2020 roxy aeMoHCTpUpyeT 60Jee KOHKYPEHTOCIIOCOOHEIE
nokaszatenu LCOE B cpaBHEHHU C yTOJNBHBIMU CTaHIMSIMU. Takke ClieayeT OTMETUTh
TOT (DaKT, YTO AOJS U3ZepkeK 3a BeIOpockl CO, [is ra3a HUKe TaKOBOM Ui yId U
cocraBiseT 12-22 % B urorosoil BemnmumHe LCOE mpotus 20-30 % mas yroasHOM
reHepaluH.

OnHako BOJATUIIBHOCTG LIEH Ha NPUPOAHBIN ra3 MOXeT KapAHWHAIbLHO U3MEHUTH
KOHKYpPEHTOCIIOCOOHOCTh Ta30Boil reneparuu. Hampumep, B 2021 romy mpowusormen
KpaTHBIA pocT LieH Ha ra3 B EBpone, B 2022 rogy LeHBI MPOAOIDKAIOT AEPKAThCs Ha
ypoBHe 1100 gomn/Teic. Ky0. M. B 3T0l CBsI3U CyIIIeCTBYIOITHE JOJITOCPOYHBIE ITPOTHO3EI
orHocutenbHo [II'Y Ha raze TpeOyrOT TOCTOSHHOTO YTOYHEHHWS, a OTMEYeHHas
pBIHOYHAsI CUTyalus MOAYEPKUBAET MPEMMYILIECTBO MCTOYHUKOB reHepaluu c 0osee
CTaOMIbHBIMU 1I€HaMHM Ha TOIUIMBO, HU3KOW MX JOJie B OOINei IieHe SHeprum M
MUHAMAaIIbHBIMU BEIOpocamu CO;,

ArperupoBannsiil opmat nokazaresnss LCOE st kaxporo uCTOUHUKA SHEPTUU
TpeOyeT pacKphITHS 3aJ0KEHHBIX B pacdeT UCXOAHBIX JaHHBIX O paccMaTpPUBAEMbIM
SHEPrOTEXHOJIOTHSIM, YUYWTBHIBAIOIIMX KOHTPAKTHBIE YCIOBHUS COOPYXXEHHI U
perroHANbHBIE OCOOCHHOCTH pa3MeIleHHUs: TEeXHUKO-)KOHOMHMYECKHE II0Ka3aTelld
(TOIT) TexHONOTHH; ypOBEHb KalBJIOXEHUI B COOPY)KEHHE, WU3MEHEHUE CTOUMOCTH
TOTUIMBA; YPOBEHb TEXHOJIOTUYECKON 3pEJIOCTH; YPOBEHb U3AEPIKEK AJIs OIIPENEIICHHON
TEXHOJIOTMH B KOHKPETHOM peruoHe u Ap. PernonansHas npussska nokasarenss LCOE
I103BOJISIET 00JIEe TOYHO OIPEIEIIUTh OTSHIINA KOHKYPEHTOCIIOCOOHOCTH UCTOYHUKOB
reHepalyiy.



IIporHo3 n3MeHeHHs TEXHMKO-3KOHOMUYECKHX MOKasaTeleil SHeproTexXHOMOr it
cueHapus 3asBieHHoN mnomutukk IEA  (otuer «World Energy Outlook 2021»)
IpEaIonaracT, 4YTO yJAeNbHbIE KAIUTAJIOBIOXEHUs B 3HeprorexHojoruu it ADC
(kpome Mnauu) u BUD GynyT cHukathes, a [is TPAJUIHUOHHBIX HCTOYHUKOB SHepruu
Ha HMCKOIIaeMOM TOIUIMBE B pacCMaTPUBAEMBIX CTpaHaX MHpa OCTaHYTCS Ha TOM JKe
ypoBHe. Obpamaer Ha ce0s BHEMaHHWE NPOTHOZUPYEMOE 3HAUUTEIHHOE CHUYKEHHE
KalUTalbHBIX BlOXeHui B coopyxenne ADC B EC ¢ 6600 no 4500 momn/kBT, urto
MOXET OBITh CBA3aHO, MNpEeXAe BCEro, C BOCCTAHOBIECHUEM OIEITA CEPUHHOrO
coopyxenuss ADC. Bornee pealdCTHYHBIM ClEIyeT OXHIATH TaKoe CHUKEHHE IpHU
[IEPEXO/IE HA HOBYIO TEXHOJOTWYeCKylo Imarhpopmy 51D U KOppeKTHpOBKe
HOPMAaTHUBHBIX TPeOOBaHUH.

Ilokasarenms KUYM paccMmaTpuBaeMbIX THIIOB IeHEpAMd B OCHOBHOM GyIeT
YBEIIMYUBATLCS, OTpakas COBEPIICHCTBOBAHUE HCIOJB3YEMEIX TEXHOJIOTHH W
NOBBIIIEHHE MX 3Q(PEeKTUBHOCTH, B 0COOCHHOCTH 3TO Kacaercs BUD. Ilpu sTom Ha
KoHKypeHTocnocobHocts COC u BOC Oyzner BIMSTh U TEXHOJNOTMYECKHH porpece B
obnacTy XpaHeHUs U Iepefadd dIEKTPOIHEPTHH, KOTOPBIA MOXKET CIIaidTh TaKHe
Hegocrtarku BMD, Kak 3aBUCHMOCTH OT KIMMAaTHYECKUX YCJIOBHMIl U HEOOXOIMMOCTH
JNOTIOJIHUTETHFHOTO pe3epBUPOBAHUS TUIS obecrniedyeHUs CTabMIIBHOTO
dHeproodecnedeHns: 1moTpeduteneil. MCKIroueHneM W3 MONOKUTENBHOM THHAMUKH
pocra KUYM ssistiorcs BOC B Kurae u III'Y Bo Bcex paccMaTpuBaeMBIX CTPaHaX,
Kpome Muaumu.

Yro kacaeTcs TOIIMBHBIX M KCIITyaTal[MOHHBIX 3aTPaT, TO UX OLUIyTHMBIH PocT
IIPOTHO3UPYETCS B YacTH TPAAUI[MOHHEIX YITIEBOJOPOAHBIX UCTOYHUKOB T€HEpaliU B
EC u Kurae. Ot1o cBsi3aHO, Ipexie BCero, ¢ TUHAMHUKOM LIeH Ha MCKOIIaeMOoe TOTLUTHBO 1
IIOCTEIEHHBIM YBEJIMYEHUEM IUIAThI 3@ BEIOPOCHI TAPHUKOBEIX I'a30B.

Ha ocnoBanum nporxosa mo noxasatento LCOE st paccMaTpuBaeMBIX THIIOB
reHepanuu Ha ropusonTe 2050 rona B cpaBHeHnu ¢ 2020 room uis IpecTaBiIeHHOM B
marepuanax IEA cTpaHOBOIl BBIOOPDKM MOXXHO CH€JIaTh CIEAYIOIIUE BHIBOALI O
HaMEYaroIIUXCs TPEHAaX KOHKYPEHTOCIIOCOOHOCTH SHEPrOTEXHOIOTHMA:

° nokazarenb LCOE nazemubix BOC, kak oXuaaeTcs, CHU3UTCS BO BCEX
npencrasiaeHHbIxX ctpaHax: B CILA na 14 %, B EC Ha 10 %, B Kurae n Muauu va 20 %;
° nokazarenb LCOE npomeiniuieHHbIXx COC Takike MOMKET CHA3UTHCS BO BCEX

npencrasiaeHHbIX crpa”ax: B CIIA na 40 %, B EC na 46 %, B Kutae u B Uaauu Ha 57
%;

° nokazarens LCOE ADC cHu3WTCS MOYTH BO BCeX IIPEICTaBIEHHBIX
cTpaHax, Kpome MHauu, rie oH octanercs Ha npeskHeM ypoBHe: B CILIA Ha 10 %, B EC
Ha 27 %, B Kurae na 9 %;

° nokazarenb LCOE TOC na yrne yBenuuutcs B EC u Kurae Ha 18 u 59 %
COOTBETCTBEHHO, Torna kak B CLLIA on chusurcs Ha 7 %, a B UHAMM ocTaHeTcs Ha
MIpeXXKHEM YPOBHE;

° nokazarenb LCOE TOC Ha rase yBenwuuTCs BO BCEX MpPEACTaBIEHHBIX
crpanax: B CIIIA nHa 40 %, B EC Ha 55 %, B Kutae na 30 %, B Uuauu Ha 6 %.

IIporno3upyetcs nanpHeiee yBenudenue noimu COC u BOC B mpousBojcTBe
anekTpodHepruu B mupe. ADC, HpeaocTaBiisis KOHKYPEHTOCIIOCOOHBIE IIeHBI Ha
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BJIEKTPOSHEPrUI0 U KOMIICHCHPYs paHee Ha3BaHHbIE OTpaHUYECHMs B pasBuTud BUD,
AO/DKHBI ~ CTaTh  HEOTHEMIEMOM 4YacTblO HOBOW  OJHEPreTHYECKOM  CHCTEMBI.
KoHKYpeHTOCIIOCOOHOCTD 3IIEKTPOCTAHIMI Ha MCKONAeMOM TOIUIMBE OKAKETCS IO
YIpo30ii BBUY BHEIPEHMS M MOCIEYIOIIEero POCTa IUIAThl 38 BHIOPOCH! MAPHUKOBBIX
ra3osB, a TaK)Ke BBUJly HECTAOMIIBHOCTH I[€H Ha TOILJIUBO.

Ciieftyer 0oTMETHTB, 4TO ITPOAaHAIM3HUPOBAHHBIE NPOTHO3HI II0OKA HE YUHTHIBAIOT
CUTYallWH, CJIOKUBIIEHCS Ha SHEPTeTUYECKUX PBIHKaX JleToM—oceHbio 2021 roza, koraa
PE3KO yXyIIIHIach KOHKYPEHTOCIIOCOOHOCTh I'a30BOi I'eHepalluy B CBA3H C POCTOM IIeH
Ha ra3. B atux ycnosusx BUD okazanuck HecriocOOHbI 3aMeCTHTD ra30ByI0 FeHepaIyio
KaK I10 MacmrabaM COBPEMEHHOTO pa3BUTHSA, TadK M B CBS3M C CHCTEMHBIMH
OrPaHUYCHUSIMH B WX paboTe, BKIOYas Ioroxuele ycioBus. C y4eToM 3TOro IpH
IIPOTHO3UPOBAHUH PA3BUTHUS DJIEKTPOIHEPIETUKH HyKHO 0OoJiee aKKypaTHO ITOAXOIUTh
K IIPOTHO3aM, KacarolMMcs KOHQUTypalyu Oy IyIeit CTpyKTypbl MUPOBOM SHEPreTUKU
U MECT B HeW OT/IENbHBIX THIIOB reHepanuu. Passutue BUD, BhipakeHHOe B ux Gojee
IIUPOKOM pacTpOCTpaHEHWH U JUHAMHYHOM BHEJpPEHUH, TpeOyeT He TOILKO
Pe3epBUPOBAHUS SHEPTOMOLIHOCTEN (C HCIIOIB30BaHUEM YHEPTOMCTOYHUKOB, HAIEKHO
00ecrevnBaoIUX BBIAAYy DJIEKTPOIHEPIMU B CETh) A8 OOECHEYeHHs CTaGMIIBHOTO
(QYyHKIMOHMPOBAHUS SHEPrOCHCTEM, HO W CEPhE3HBIX TEXHHUUYECKUX W3MECHEHHI B
cHcTeMax 3JeKTpocHabxeHus. B cBs3u ¢ stum SO, mpu ycrnoBun obecriedeHus ee
0€30MacHOCTU W KOHKYPEHTOCIIOCOOHOCTH M IIPH TEXHOJIOTHYECKOM COOJIOICHUN
peXrMa HEepacnupoCTpaHEHUs, UMeeT IOTeHIMal IJIS PACUIMPEHHOIO BHEAPEHHUS B
KayeCTBe CTAOMIIBHOM M KOHKYPEHTOCIOCOOHOM HI3KOYTIIEPOIHOM SHEProreHepalyH.

Paspabomra nepcnexmuenvix npoexmoe AIC ¢ Poccuu

KpuBas pasBUTHs TeXHOJIOTUH XapaKTepU3yeTcs HATMIMEM B3aMMOCBA3H MEXIY
3aTpaYeHHBIMU YCHUIUSAMHU Ha UX Pa3BUTHUE U MOy YeHHBIMHA pe3ysibTaraMu. C TedeHueM
BPEMEHHU IIOCTENeHHO yMeHbnaeTcst 3¢¢dexkruBHocTh HMOKP, HampaBieHHBIX Ha
JalbHeIIee pa3sBUTHE INO0 COBEPIICHCTBOBAHKE Pealn3yeMOM TEXHOJIOIMH. B ¢Bs3H ¢
4YeM BO3HHMKAET HEOOXOAUMOCTH CBOEBPEMEHHO Iepepacipe/ieNisiTh PECYPCHI B MOIb3Y
HOBBIX TEXHOJIOTUH ¢ O0Jiee BEICOKIM MOTSHIIMAIOM Pa3BUTHS.

JUId NOCTHDKEHHS TEXHOJOTHYECKOTO JIMAEPCTBA B YCIOBUAX ITOCTOSHHOM
KOHKYpPEHIIUM Ba)XHOE 3HAYEHUWE MMEeT CTpareruss KOHKYPEHTOCIIOCOOHOTO
TEXHOJIOTHUYECKOTO Pa3BUTHS.

BaxHO oOTMETUTH, YTO «HOBH3HA@» TEXHOJOTMM cama IO cebe He [eraeT
1erecoo0pa3HbIM ee pa3BuTHE. Pa3BUTHE TEXHOIOTHH JOJKHO OBITH HEMOCPEICTBEHHO
CONPSDKEHO C BBISIBIIEHWEM U peanu3aledl ee KOHKYPEHTHBIX MPeruMyIIecTB
OTHOCHUTEJIBHO IPYTHX TEXHOJOTWH. B 3TOl CBS3M mperMyIiecTBa MHHOBAITMOHHBIX
TexHosorui, pazpadbarsiBaeMbix B [TH «ITpopri» Ha 6a3e ADC ¢ PBH u 3ATI, nomxHsI
OBITH HE TOJILKO 0OOCHOBAHBI MPOEKTHBIMHU U KOHCTPYKTOPCKUMH PELIEHUSIMU (UTO yXKe
C/ieNaHo), HO U MOATBEPXKIEHbI MPAKTUYECKOU pealn3aliei.

JIyisi BHOBB pa3pabaThiBaeMbIX WHHOBAIIMOHHBIX U YHUKaJbHBIX OOBEKTOB, IO
KOTOPBIM OTCYTCTBYET NMPOSKTHAs TOKYMEHTaIlus, 1e1ecoo0pa3Ho M0CIeI0BaTeIbHOE
IIPOXOYKJCHHUE 3TANOB pa3paboTKH OOIMKOBOTO MPOEKTa M TEeXHUKO-DKOHOMUYECKOTO
obocuoBanus (TD0). Ha cranusax obnukoBoro npoektupoBanus 1 TOO npoBoauTces U
3a/1aeTcs:



o Oonee jeranpHas TPOpabOTKa KIIOYEBBIX I1ApaMeTPOB OOBEKTa, WX
Busyanusauus (HUQpoBbie TBONHUKH);

o OCHOBA JIJIs OLIEHKH 5KOHOMMYECKHX TTOKa3aTelei;

o aHaJu3 5Q(HEKTUBHOCTH KOHCTPYKTOPCKUX U TEXHOJOTUYECKUX pelIeHHt
A0 OKOHYATENLHOTO OOPMIIEHHUS U IIPUEMKH TEXHUYECKHUX TIPOEKTOB;

o aHalu3 M ONTUMH3AlMA C IPUMEHEHHeM  HH(POPMALMOHHOIO
MOJIEJTUPOBAHUS;

o BapUaHTHas IpopadoTKa;

o IUOKOCTh  NPUHATHS  PEIICHWH W IOBBIIIEHHBIE  BO3MOXHOCTH

YIPaBJISIOIUX U KOPPEKTUPYIOIIMX BO3IEHCTBHIA.

CpaBHHUTENBHBIN aHATN3 CTOMMOCTH COOPYKeHHUs MHHOBanMOHHBIX ADC Ha 6asze
PBH mo pesynsratam «TexXHHKO-3KOHOMHYECKOTO OOOCHOBAHMS HAYATBHOTO 3Tala
Pa3BUTHSA IBYXKOMIIOHEHTHOU SO npu 3ambixanun AT v mpoMBIIITIEHHOM BHEAPEHUH
PBH» (TO0 II9K), paspaborka xotoporo 3aBepiiena B 2021 romy, 1 cOBPEMEHHBIX
ADC na 6aze PTH ¢ PY BBOP-TOU nokasan cnexpyrolee:

o CTOMMOCTE coopyxeHust 1Byx6mounoir ADC ¢ PY BP-1200 oneHuBaercs
ke Kypckoit ASC-2 ¢ PY BBOP-TOU na 12 %;
° CTOMMOCTE coopyKeHus AByx0nounoit ADC ¢ PY BH-1200M oneHuBaercs

Hwxke Kypckoit ASC-2 ¢ PY BBOP-TOU na 6 %.

Ha pannux cragmsx npopaOOoTKM MHHOBALMOHHBIX W YHHMKAILHBIX HPOEKTOB,
OCOOEHHO B YCJIOBHAX OBICTPOMEHSIOLIEHCS SKOHOMUYECKON KOHBIOHKTYPBI, JUIA
HNOATBEPXKICHUS KOHKYPEHTOCIIOCOOHOCTH 1IeJIeCO00pa3HO MPOBEIEHHE PECYPCHOIO
cpaBHeHus. B pamkax mpopaborku TOO IIOK mpoBenen cpaBHHUTENLHBIA aHANN3
pecypcoB, HEOOXOIUMBIX AJISI COOPYKEHUS SHEProOIOKOB pasauuuslx TrnoB ADC. B
CPaBHEHMHM  MWCIIONB3YIOTCS  (YHKIMOHAIBHO  COMOCTaBHMBIE  3JaHHS  C
COOTBETCTBYIOIIMM TEXHOJOTMYECKUM 000pyIoBaHMEM 110 Tipoektam: Kypckas ADC-2
(KypA3C-2) ¢ PY BBOP-TOU; ADC ¢ PY BH-1200M; ADC ¢ 5P-1200.

Pe3ynbTaTel IpoBeIeHHOIO CPaBHUTEIBHOIO aHaJI3a [ToKa3aTeleil HoTpeGHOCTH
B pecypcax B pacyeTre Ha OIUH 3HEprodsiok mo uroram mpopadotku THOO TIDK
MOKa3aJIH, 4YTO CTPOUTENbHbBIE 00BEMBI 110 dHeproooky ¢ PY BH-1200M u PY BP-1200
HaxOoJsATCs IIPUMEPHO Ha ogHOM ypoBHe. [ 1o pacxopy xene3006eToHa 1 METATIIIOEMKOCTH
naydiue nokasarenu umeet npoekt ADC ¢ PY bP-1200.

IIpu stom 3nepro6mnok ¢ PY BP-1200 B cpaBHenuu c sneprodiokom ¢ PY BH-
1200M mnoxka3piBaeT MEHBIIYI0 MOTPEOHOCTh B pecypcax MPaKTUYECKH IO BCeM
aHaIM3UPYEMbIM MoKa3aTessiM 3a UCKITIOUCHHUEM NMOTpeOHOCTH B
METUUTIOKOHCTPYKIUSAX. BennunHa panHoro mnokasarens y mnpoexkra bH-1200M
SIBIISIETCS. HAUMEHBIIIEH Cpe/ld aHaTN3UPYEeMBIX SHEProOJIOKOB.

CpaBaenne TOIl reHepanbHBIX IUIAHOB COOPYXKEHHS pPAcCMaTPUBAEMBIX
npoektoB ADC ¢ PTH u PBH nokazanu, uto npoexktsl ADC ¢ PBH HaxoasaTcs npumMepHO
Ha OJTHOM YPOBHE MeX 1y co00ii M0 KONUYECTBY 3/laHUI U COOPYKEHUM, BEIMIPBIBAs 110
sToMy mokazarenio y mnpoekta KypADC-2. Ilo obmei mromany MpoMIUIOINAAKH (B
orpane C®3) mpoektsl ADC ¢ PBH Taxxe BeirogHo oTiruarores ot npoexra KypADC-
2, ipu 3ToM ADC ¢ bP-1200 3aHMMaeT HauMEHBIIYIO IUIOIIAAb CPEIH IIPEACTABICHHBIX



IIPOEKTOB, a pasHula ¢ npoektoM KypADC-2 mo maHHOMY ITOKA3aTeN0 COCTABISIET
OoJsiee yeM B JBa pasa.

Ananusz xonxypenmocnocobrnocmu ASC ¢ PEH u 35TI]

ITo pesyneratam npopabotkn TDO IIDK mposeneH aHaIM3 SKOHOMHYECKOM
5 (EeKTUBHOCTH B YacTH TOINTMBHBIX 3atpat 3S/T1] PEH B cpaBHeHMH ¢ TpagHIMOHHBIM
otkpeiteiM ATH PTH. s Bapuanta ATI[ PTH yurena Texymas OTHOCHTEIBHO
OnaronpusATHAs KOHBIOHKTYPA PhIHKa IPUPOAHOIO YPaHa M YCIYT 110 0GOTaIleHHIO.

Pacders! TommuBHOH coctaBnsmomieit ceGectoumoctu (TCC) remepanuu
aneKTposHeprur ADC IpoBeieHbl IS CIeIyIOINX BApUAHTOB peanuzaunu AT PTH
u PBH.

Bapwuanr 1. JTL] ADC ¢ PTH ¢ UO,-tormmBsom ¢ nepepa6orkoit OST.

Bapuanr 2. 3amkuyTeiid SITI[ ADC ¢ PBH co cMelaHHbIM HATPUIHBIM ypaH-
mTyToHUEBbIM TomMBoM (CHVYII-TommmBo), ONTHMAlbHBIM [JI PEaKTOpOB Ha
OBICTPBIX HEUTPOHAX.

OcHoBHOM BBIBOJ 10 pesynprataM pacdetoB TCC reHepanuu: BapHaHT
peanuzanmu 3amMkHyToro ATL[ ¢ PBH na CHVII-TonmmBe 1o pe3ysibpraraM npopaboTKu
Ha ctaguu TOO 2021 rona npeacrasisiercs addextuBree Tpaauimonnoro AT PTH ¢
UO;-tomumuBoM (rokazarens TCC amke Ha ~17 %).

Taxke B pamkax aHanusa skoHoMHueckod s¢dexturoctr 3ATLI mposenen
pacder 3arpat Ha 3axopoHeHue PAO ATL] PTH u PbH 3a Bech »XKuU3HEHHBIN LUK 15
OJHOTO BHeprodioka. PaccMoTpens! criepyromye BapuanThl peanuzanun STL]

Bapuant 1. SITL] PTH ¢ UO,-torummBoMm ¢ niepepabotkoii Beirpyxkaemoro QST u
3aXOpoHeHHeM oOpazoBaBIuXcs mpu 3tom PAO.

Bapuanrt 2. 3amknyTh1il JTL PBH co CHYII-TormBoMm, obpamienue ¢ PAO no
Bapuanty «lIpopbiB+» (BBIIENEHME MHWHOPHBIX aKTHHHAOB M OKOHYATEIbHAS
nepepadorka PAO (npoxykroB nenenus) nocie 60 et XpaHeHus, Jajlee 3aX0OpOHEHH e ).

CoorserctByromass  kinaccupuxanuss u  o0vembl PAQO  mOpuHATEL 11O
OIlyOJIMKOBaHHBIM JaHHBIM [ ockoproparuu «Pocarom», a Takke pe3ylabraTam
npopabotku TOO I1OK nHa sTane 2021 roga.

Pacyersl 3arpar Ha 3axopoHeHWe PAQO mno yka3aHHBIM BEIIIE BapHaHTaM
peamuzannu ATL[ npoBenensl ¢ yuerom oduimanbubeix Tapudos ®I'VIT «HO PAO».
Taxoxke B pacderax ydTeHBl 3aTpaThl Ha JoOJroBpeMeHHoe xpaHeHue PAO mepen
nepenayell Ha OKOHYATeIbHOE I'e0JIOrHIecKoe 3aXOpOHEeHHE.

OcHOBHOH BBIBOJ IO pe3yJbTaTaM pacueToB 3aTpar Ha 3axopoHeHume PAO:
BapuanT 3aMkHyTOro ATI] c PBH na CHVYII-Tonnuge, npu ycioBuu peann3aiuu Omiuu
obpamenust ¢ PAO no Bapuanty «lIpopsis+», npeanouturensuee ATL] PTH (3arpats
HIKe Ha ~ 48 %).

Hanee 1o pe3ynsratam TDO I1OK npoBeneHa olieHKa KOHKYPEHTOCIIOCOOHOCTH
ADC ¢ PBH u 35TI] B cpaBaenuu c [1I'Y, COC, BOC 1 coBpeMeHHBIMU IIPOEKTaMHU
ADC ¢ PTH (ua npumepe Kypckoit ADC-2 ¢ PY BBOP-TON). Ilpunumaercs, uro ADC
¢ PBH BxomsaT B cocTaB MPOMBIIUIEHHBIX JHepreTuueckux komiuiekcos (I19K),
Brirovaromux B ceds mpousBozactBa 3ATLL mo mepepaborke OAT n ¢dabpukanuu
«CBEXEro» sIJIEpHOro TOIIMBA U3 MOJIYYEHHOI'O pereHepara.

OreHka KOHKYPEHTOCTIOCOOHOCTM  pacCMaTPUBAEMBIX  DHEPIrOTEXHOJIOIMM
IpoBefeHa Uil poccuickux ycnmoBud no mnokazaremo LCOE 1no akryaabHbIM
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METOJMYECKUM yKazaHusiMm ['ockoprmopanuu «PocaTom» ¢ yueToM HpOrHO3HMpPYyeMOoil
JOJITOCPOYHOM JUHAMUKA UHJIEKCOB-IIe(IIITOPOB.

T3l ansreprarusHoii rereparuu (ITI'Y, BOC u COC) 14 yenosuii pasMerneHus
B Poccun nmpunsTel no nanusiv MTHDOU PAH.

KiroueBoit oco6eHHOCTEIO 3Hepro610KkoB ¢ [1I'Y, cyliecTBEeHHO BIHSIONIEH Ha UX
KOHKYPEHTOCIIOCOOHOCTB, ABIISETCS 3aBUCHMOCTb OT LI€H Ha IIPUPOIHBIN a3 B IIpolecce
skcruryatanuu. Pacyer LCOE nposenen npu OmarompustaoM mas IIT'Y CcLieHapuu
UHJEKCAallMd 1LIeH Ha TOIUIMBO C €XETOJHBIM HOMUHAIBHBIM POCTOM B IIpejeiax
uHGsin. OJJHAKO BO MHOTMX CTpaHaX MHpa NMPUMEHSETCS WM ILIAHUPYETCS K
BBE/ICHUIO B OJMKalIned NmepcrieKTHBEe MeXaHW3M IUIaThl 3a BBIOPOCH HapPHUKOBBIX
razos (I1I).

B cBs13u ¢ 3TuM OBLIM IPOBEAEHBI TOMOMHUTETBHBIE pacueThl nokaszartens LCOE
ra30BOM reHepaliu Juis ycinoBuil Poccuu ¢ ydetoM ciieayrommx HakTopoB, IPHHATBIX
o umMmerormumcs oreakam MHOUW PAH:

° BBejieHHe I171aThl 3a BEIOpock! [11" Ha ypoBae 20 mosmr./tr CO2 (MUHMMaNbHAS
cTaBKa B cTpaHax EBporibl);
o rapMOHM3ALMs SKCIIOPTHBIX U BHYTPEHHUX II€H Ha ra3, Mmepexoi K MOJIENN

KOHKYPEHTHOI'O LIeHOOOpa30BaHus.

OcHoBHBIE BBIBOAIBI IO pe3yJIbTaTaM npeacraBieHHsx pacuetoB LCOE:

o ADC ¢ PBH wu 3ATL npu HeusmeHHOCTH 3anoxkeHHbIx B TDO ITDK
IIPOEKTHBIX pereHuit o0ecreyrnBaroT BBIITOJTHEHUE TpeOOoBaHMIA
KOHKypeHTOocnocoOHocTH 1o otHotmenuto k ADC ¢ PTH u BUD;

° ADC ¢ PBH wu 3ATL[ o0namaroT MOTEHIMAIOM  YIIyYIIEHHS
KOHKYPEHTOCIIOCOOHOCTH ITPH CEPUIHOM COOPY KEHHH M PA3BUTHH JIBY XKOMIIOHEHTHOI
A9 (B nannoit pabore TOIT PBH npuHSTBI OTHOCHTENBHO KOHCEPBATHBHO, T.€. IS
TOJIOBHBIX, ITIEPBBIX B CBOEM POJIe TIPOEKTOB).

3aknouenue

IIpoBeneHHBIN aHANM3 KOHKYPEHTOCIIOCOOHOCTH DHEProTeXHoa0ruii B Poccun u
MHPE CBUIAETEIBCTBYIOT O CIEYIOIIEM.

1. KonkypeHnrocnocooHocts ADC ompenensieTcss YCIOBHSAMH pa3MeIeHHs
(peruoHaNbHOM  NPUBS3KOI),  CTEMEHBIO  JIOKANW3alldh TPU  COOPYKEHHH,
BO3MOJKHOCTBIO peajn3aliy CEpUIHOTO COOPY KEHHUS SHEPTOOIOKOB.

2. YcToiuMBOCTP K BHEUIHUM (akTopaM TIO3BOJIIET TOBOPHTH O
KOHKYPEHTOCIIOCOOHOCTH  SIEPHBIX  DHEPrOTEXHOJOTMH  HA  JIOJTOCPOYHYIO
MIePCIIEKTUBY .

3. Jns ycnoBuiéi pasmemieHuss Ha Tepputopun Poccum B cpenHecpodHOMN
MepCIIeKTUBE OCHOBHBIM KOHKypeHToM ADC sBinsitores sHeprodioku c 1INV,

4. ITo pesynwsratam mpopadbotku TOO I19K 2021 roga ADC ¢ PBH s ycnosuit
Poccun oOecrieynBarOT BBHITIOJHEHWE TpPeOOBaHMN KOHKYPEHTOCIIOCOOHOCTH IO
oruomreruo k ADC ¢ PTH u BUD. ADC ¢ PBH o6nagatoT noTeHIManoM y Iy dIleHHs
KOHKYPEHTOCIIOCOOHOCTH P CEPUMHOM COOPYKEHUU U Pa3BUTHH JBYXKOMIIOHEHTHON
9.



4. Bapuant 3ambikanus STL[ ¢ PBH wa CHVYII-TomimBe NpeamodTHTeIbHEe
TpaguionHoro STL[ PTH ¢ UO,-TonnuBoM IO TeKyuMm pesyibraraM HpopaboTKu
TOO ITOK.

B o0cy:xnennn 1okJj1aa ¥ NpeHUsAX BHICTYIHJIH

E. O. Anamos, Hayunsiit pykoBogurens AO « HUKMOT um. H. A. Jomnexans»,
TOKTOp TeXH. HayK, npodeccop; C. II. ®uaunnos, akagemuk PAH, mupexrop MHOU
PAH; B. I'. I'pu6un, 3aBexyromuii kadeapoii mapoBbix u razoBsix Typour HY MDY,
JOKTOP TeXH. HayK, podeccop; O. A. Tepemxo, KOY HIT «kKOHI] EDC», noKTop TexH.
Hayk; B. A. busenko, rnasueiii nmxesep AO «MTHTEPMATUHK», 10KTOp TeXH. HayK;
P. M. XasnaxmeroB, AO «Texaudeckas uncnekims EDC», mpopeccop «MDU; K. A.
Opaios, 3aBeayromuii kadeJpoil TeOpeTUIECKUX OCHOB eKTpoTexHuku HUY « MDDy,
KaH/. TexH. HayK; B. . YemomanoB, AO «HCTUTYT « DHEPrOCETBIPOEKT, KAH,. TEXH.
HayK.

CoBmecTHOe 3ace1aHHe OTMEYAET

1. ADC sBnsroTcs CTaOUNBHBIM HCTOYHUKOM DHEPIMH, KOTOPHIA HE 3aBUCUT OT
TIOTOHBIX yCJIOBUH, TEHEPUPYET 3IEKTPOIHEPruio ¢ BeicokuM KMYM wu, B cpaBHeHUU
C YTJIEBOAOPOIHBIMU DHEPIOTEXHONOTUAMH, HE MOABEPIKEH CYIIEeCTBEHHOMY BIIMSHHIO
LIEeH Ha TOILIUBO.

2. SlpepHas osHepreTwka, INpH YCIOBUM oOecredeHus ee O€30IaCHOCTH U
KOHKYPEHTOCIIOCOOHOCTH, ~ IPH  TEXHOJOIMYECKOM  COOJIOJEHHUHM  peXuMa
HEepacIpOCTPaHEHHMs], UMEET 3HAYUTEIIbHbII MOTEHLIMAI Ui PACIIUPEHHOTO BHEAPEHUS
B KaueCTBE HU3KOYTIIEPOJIHON SHeproreHepaliu.

3. Ilepexon Ha HOBYIO TexHOJOTHYecKyr Iuiardopmy Ha 6aze ADC ¢ PBH u
3aMKHYTBIM SITL[ OTKpBIBa€T BO3MOXHOCTH KpyIHOMAcCIITAOHOTO pasButus S0,
CIIOcOOCTByeT JekapOOHM3AIMK C OJHOBPEMEHHBIM pEIEHHEM IpoOJieM TeKylieh
texHonorndeckoi matdopmel ADC ¢ PTH u otkpeiteim ATII (Hakomnenune OMT,
OTPaHUYEHHOCTh pecypcHoi 6a3sl, nojaep KaHue SKOHOMHYECKOH
KOHKYPEHTOCIIOCOOHOCTH).

4. Ha Texymeii craguu npopabotku TOO 19K BapuaHT peanuzaiuu 3aMKHY TOTO
STLL ¢ PBH na CHYII-Tonmuse BeImiaauT 3¢ dektrBHee TpagunuonHoro ATI] PTH ¢
UQO,-TommuBom.

5. ADC ¢ PBH u 34TLI npu HeusmeHHocTH 3ai105keHHBIX B TOO 19K nmpoekTHbIX
PELIEHUH BBITTIALAT peanoyTuTensaee no otHomenuto k ADC ¢ PTH u BUD.

6. ADC ¢ PBH wu 3ATI[ o6ragaioT TOTEHUHAIOM  YIyYIICHUS
KOHKYPEHTOCIIOCOOHOCTH ITPU CEPUIHHOM COOPYKEHUH U Pa3BUTHUH ABYXKOMIIOHEHTHOMN
A2.

7. Slmepnas sHepretuka Poccuiickoit ®enepanuu o065aaeT 3HAYUTEIBHBIM
HKCIIOPTHBIM TIOTEHIIAIOM KaK B YaCTH PEaKTOPHBIX TEXHOJIOTHI, TaK U B YaCTH YCIIYT
SITLI, Bximouas nepepaboTKy 3apyoexnoro OT, 3axoponenue BAO u Bepkuranne MA
B PBH.

CoBMecTHOE 3aceJaHHe PELINJIO0

PexomennoBats Munsnepro Poccun, Munskonompassutus Poccun u npyrum
3aMHTEPECOBAHHBIM MUHUCTEPCTBAM M OpraHM3alUsIM Y4YMUTBIBaTh IIPH Pa3paboTKe H
aKTyaJn3alldi JOKYMEHTOB CTpPaTeTHYeCKOro pa3BUTHA B 0OJacTH OSHEPreTUKH
pe3yabTaThl peaim3anvi U npoaswmwxenus npoekToB ITH «IIpopeis» I'ockopmnoparmn
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«PocaTom», B 4aCTHOCTH HepexoJi Ha HOBYIO TEXHOJIOTMYeCKylo IaTdopMy Ha Gaze

ADC c PbH u 3amkuyTeiM ATLI.

ITepBeiit 3amectutens [Ipencenarens
HayuHo-Texandeckoro cosera
HIT «<HTC EDCy»,

I.T.H., Ipodeccop

B. B. Moxonarok

Y4eHslil cekperapb

Hay‘{HO-TCXHI/I‘—IeCKOFO COBE€Ta

WC»,
éu%»zza?

HIT «H
K.T.H.

. III. McamyxamemioB
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