okcnepT 06 anbTepHaTUBHOW IHEPreTUKe: BCEe peasibHO!
ObuleCTBEHHbIN KOHTPOJIb

Mpodeccop CaHKT-MNMeTepbyprckoro NOJIMTEXHNYECKOrOo YHUBEPCUTETA, AOKTOP
TexXHNn4yecknx Hayk Buktop EnmcTpaToB pacckasan «ObwecTBEHHOMY KOHTPOJIHO»,
Ha CKOJIbKO J1IeT Mbl OTCTaeM OT Pa3BUTbIX CTPAH B UCMOJIb30BAHUN SHEPT NN
COJIHUA W BETpPa 1N KakK JIMKBNANPOBaTb 3TO OTCTaBaHWe Ha OTAEeJIbHO B3ATOW Aa4ve

Becepna c BUKkTopoM ENnNcTpaToBbIM, KOTOPLIA BO3rnaBasieT Hay4YHbI COBET MNo
npobnemMmamM BO30OHOBIIEMbIX NCTOYHUKOB 3Heprumn (BN3) CaHkT-MeTepbyprckoro
ueHTpa PAH, cocTtosanacb Ha Poccninckom mexxayHapoaHOM 3HepreTn4yeckom
hopyme. lpodeccop BbICTYNN Ha OOHOM U3 KPYT/IbIX CTOJIOB C A0K/1a40M,
NOCBALLEHHbIM pa3BnTUo B3 B 30Hax feueHTpasn3oBaHHOIO 3HeprocHabxxeHus,
TO eCTb TaM, rae 3/71IeKTPoCTaHuMM paboTaloT U30JMPOBAHHO N HE BKJIIOYEHbI B
efVHYI0 SHeproceThb.

YunTtbiBas, 4To OONbLUNMHCTBO NOAEN B HaLLen CTpaHe BUAAT CoJIHeYHble baTapen
N BETPSAHbIE 3IEKTPOCTaHLUMM Yalle BCero no TesieBU30py WM 3a rpaHuuen,
«ObLLeCTBEeHHbI KOHTPOJ1b» NONPOCU CneumnanncTa pasbiacHUTb a3bl Tak
Ha3blBaeMON asibTEPHAaTUBHOW SHEPreTUKu.

- Korpa mbl B cocegHux ctpaHax Mpubantuku egem no popore, To BUAUM
Nno CTOpOHaM BeTpsHble reHepaTopsbl. [loyeMy y Hac Takoro HeT?

- Y Hac 3TOro HeT NoKa, MNOCKOJIbKY Mbl FOPa340 MO3>Ke MOHAN, YTO HY>XKHO
pa3BMBaTb KpOMe TpaaULMNOHHON SHepreTukun, paboTtatoLlen Ha MalyTe, Ha rase u
TakK ganee, n B0306HOBASIEMbIE NCTOYHUKKN SHEPTUN. NMOCKONbKY Mbl TPaAULWOHHO
ObiIM roCyapCTBOM, KOTOPOE 3KCMNOPTUPOBAJIO SHEPIOHOCUTENN U BHYTPWU
CTpPaHbl NCMOJIb30BaJI0 TOXXE NUX, BHUMAHNE Ha BO30OHOBNASIEMbIE NCTOYHUKMN
SHeprum mbl obpallanm B MeHblUen cteneHn. Hy, n Hago cKkasaTb, YTO, KOHEYHO,
3TO He TaKoe JelleBoe yA0BO/bCTBME A0 HegaBHEro BpeMeHun bbino. NMoCcKoNbKy
CTOMMOCTb KWJIOBATT-4acCa Ha COJIHEYHOM 3/1eKTpoCTaHuum bbina nopsgka 15
pybnen, Ha BETPOINEKTPOCTAHUNAX - nopaaka 7 - 8 pybnen. N 6e3 Hagnexallen
MOAAEPXXKWN PAa3BUTUA 3TUX TEXHOJIOMMA CO CTOPOHbI, B TOM YMUCJie, rOCyAapCcTBa
060nTNCb 6610 HEBO3MOXKHO.

Ecnn Mmbl 06bpaTuM BHMMaHME, Kak 3TOT Npouecc Npoucxoanna B Apyrux cTtpaHax, B
4YAaCTHOCTW - B €BPONENCKUX, TO Mbl BCMIOMHUM, 4YTO 3TN BCe NpobnemMbl Ha4yaancb
rnocJsie N3BeCTHOro He(pTaAHOro Kpmsmnca 1973 roga, Korga pesko nogopo>kaso
TOonN/MBO. U B pe3synbTaTe 0bpaTnam BHUMaHME Ha APYyrne UCTOYHUKN SHEPruu,
Ha4ya/loCb MHTEHCMBHOE pa3BUTUE BO30OHOBIAEMbIX NCTOYHUKOB. 1N ero
noanep>XXkKu 6bi1n NPUHATLI CrieumaibHble 3aKoOHOAAaTeIbHble Mepbl. HavynHas ¢
daHnn, KoTopas ABAAETCA MMOHEPOM 3TOro HanpasJeHUA, U Aasiblue BO MHOIMMX
CTpaHax bblsla NpuHATa HopMaTmMBHasA 6a3a Mo Nnogaep>xKe pa3BuUTuUS
BO306HOBNSIEMbIX UCTOYHNKOB IHEPTrUN.

Mbl He OO0/IKHbI 3abbIBaTh, HarnpumMmep, Kak pa3BuBaJilaCb aTOMHaA 3HepPreTunKka.
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BknagblBanncb KonoccanbHble 610a)KeTHble AeHbIM B TO, 4TOb6bI Pa3BunBaJINCb
TexHosormn. Yynec Ha ceeTte He MOXeT OblTb, U B pa3BunTne TexHOo1I0rnmn
Bo306HOBNSIEMON SHEPreTukKnMm To>XKe Ha Ha4aJibHOM 3Tarlre Haao BK/aAblBaTb
onpepesieHHble CpencTBa, OJ14 TOro 4TOObI AanblUe 3TN TEXHONIOrMN HavYann
pa6OTaTb M Ha4daJin OKyrnaTbCA.

M0O3TOMY Mbl HEMHO>XKO OTCTaJin B 3TOM MJlaHe. X04eTCs HafleATbCA, 4TO cenydac
3TOT npouecc 6bonee NHTEHCUBHO ByaeT pa3BuBaTbCA. NpruMep CONHEYHON
SHEeprun nokasbiBaeT, YTO 3TO HarpaBJ/lIieHUe y)Xe A0BOJIbHO aKTUBHO
pPa3BMBAETCH, N 3aKOHTPAKTOBAHbI AOCTAaTO4YHO BO/IbLLUME MOLHOCTMY - NOpsAAKa
800 MBT - cTpouTeIbCTBa COJIHEYHbIX NIEKTPOCTAaHUMN. byaemM HageaTbCs, U
BETPOdHEpPreTnUKa ToXXe HavyHeT pa3BMBaTbCA DONbWIMMMK WAramMmy, NOTOMY HTO K
2024 rogy MOLHOCTb BETPOBbLIX 2JIEKTPOCTAaHUMN O0J/IXKHa cocTaBuTb 3 600 MBT.

- BoobLe ecTb oL yLeHUe, 4HTO Y HAaC B CTpaHe BeTpa Bce-Taku 6onbLue,
yeMm CcoJiHUA...

- OwyleHne 3To He COBCEM MpaBuJibHOE, MOTOMY 4YTO B LesioM no Poccun
TEeXHWYEeCKUN NOTeHUWan COJITHEYHOW SHEPrnm NoYTn B 2 pasa bonblue
rnoTeHunana BETPOBOM SHEPIrnN, HO TaK KaK Mbl CEBepHas CTpaHa, TO MJIOTHOCTb
cosiHe4yHow 3Heprum 6onee HMU3Kaga n bonee paccesaHHasa. Betpa 6onbule B
CeBepHbIX N OaJIbHEBOCTOYHbIX pernoHax Poccmmn, Tak Ha3blBaeMbIX
AeLeHTpann30oBaHHbIX 30HaxX dHEpProcHab>xeHuns, KoTopble 3aHMMaloT bonee 65%
Tepputopum Poccun. N 9 cH4nTao 0OHUM U3 Ba>KHbIX HarpaBsieHUN pa3BuUTuUS
SHEepreTukKn, KOTOPbIM 3aHNMaeMCs N Mbl B [ToIMTEXHNYECKOM YHUBEpPCUTETE,
pa3BUTUE TEXHOJIOTNIA BO3OOHOBISEMON SHEPIrETUKN MMEHHO B 3TUX PErnoHax,
YYUTbIBAA, YTO 3NIEKTPOIHEPIrUSA, KOTOPYIO TaM NMPOU3BOAAT AnN3esibHble
3NeKTpoCcTaHuum, paboTatoLime Ha 4OPOroM, AasibHEMPUBO3HOM TOMJINBE, OYEHb
nopora n coctasnsaeT go 100 pybnen 3a 1 kBT/4!

Be3ycnoBHO, MPOEKTbI Ha OCHOBE BETPOBOM SHEPIrUM MOTyT ObiTb N B
LLleHTPa/IN30BaHHbIX 30HaX. ECTb 30Hbl C BbICOKMM BETPO3HEPreTUYECKUM
NnoTeHUMaNIoOM: MOXXHO Ha3BaTb MypMaHCKyto, JIeHMHrpaackyto obnacru,
KpacHogapckunin Kpan, PocToBckyto obnacTtb, MNMoBosxkbe, danbHun BocTok, raoe
MO>XHO pa3BMBaTb U CETEBYIO BETPOIHEPIETUKY.

- noquy 3a4dacTtyio BO30OHOBNSAEMble UCTOYHUKHU IJIeKTpO3Heprum
OKa3biBalOTCA OO0pPOoXe, 4YeM Tpap,VILI,VIOHHbIE?

- 13-3a TOro, 410 NNOTHOCTb 3HEPruun, NocTynatouwen oT BO306HOBISEMOro
NCTOYHMKA, B HECKOJIbKO pa3 MeHblle, YeM, A0NYCTUM, OT CKUIaHUA KaMeHHOro
yrns. To eCTb Tena0TBOPHas CNOCOBHOCTb KAMEHHOr 0 yrjisi Ha KBaApaTHbIM MeTp
MapoBOro KoT/ia - oHa npuMepHo B 100 pa3 bosiblie, 4eM NAOTHOCTb IHEPTUN,
nocTynawLlen K BeTpoarperaTty Ha oAuH KBaZpaTHbIN MeTp. Hanpumep, npu
ckopocTu BeTpa 10 M B ceKyHAY 3Ta MOLWHOCTL cocTassiseT 300 BT Ha
KBagpaTHbIN MeTp, a B MapoBOM KOTJie 3To nopsaka 1000 kBT. Ha oauvH
KBaZpaTHbIA MeTp COJIHEYHOM NaHesIn B HaleM pervoHe rnpu spKoM COJIHEYHOM
OHe NpuxoanT MOWHOCTbL nopsaaka 600 - 800 BT Ha kBagpaTHbIN MeTp. MoaTomy
N3-3a TOro, 4TO HUXKE MNOTHOCTb, HY>KHO ropa3fo 6onee MaTepuasoeMKyto n



bonee OOPOryro yCtaHOBKY OJid NoJiydHeHunA TOWN K& MOLWHOCTU U SHEPrmn.

- HackonbKO Mbl OTCTaeM ceyac OoT pa3BUThIX CTPaH NO Pa3BUTUIO
BO30OHOBNSAEMOMN dHEpPreTukn?

- C TOYKWM 3peHnda rmaposaHepreTnkn, HanpumMmep, Mol He 0OTCTaeM, a ornepexaem. C
TOYKUN 3PEHNA COJTHEYHON SHEPIreTUKU - TaK Ha3blBaeMble OTBEPTOYHbIE
npon3BoACTBa Mbl y cebs nocTpounun. MmeTca HECKOIbKO 3aBOA0B, KOTOPbIe
NMPON3BOASAT COJIHEYHbIE MaHeNn, TEXHOJIOTNN Y)Ke MOHATHbI. Mbl, KOHEYHO,
OTCTAeM C TOYKN 3pPEeHUSA TEXHONOIrMN pa3paboTKM BbICOKOI(hHEKTUBHbIX
MaTepunanos C BbicokumMm Kl npeobpa3oBaHns CoHe4YHOW aHeprun. Hanpumep,
cemyac onsa kpeMHus 3toT Kl coctasnsaeT 23%, 419 TOHKOMJIEHOYHbIX
TexHonormm - 12 - 13%. lNoka ewe, K CoXXaNeHUto, Mbl MoJib3yeMcs 3anagHbiMn
TEXHONIOrNAMUN, CBON HAaYYHO-TEXHUYECKUA MOTeHUMan HegoCTaTOYHO pa3BuT.
OTcTaem neT Ha NaTb.

C TOYKM 3peHNsA CUCTEMHOWN BETPOIHEPreTUKN Mbl OTCTaeM (PakKTUYeCKun
HaBcerpga, MoCKoJIbKY Yy HaCc HeT NpPOoM3BOACTBa BETPOYCTAaHOBOK MeraBaTTHOIo
KJlacca, KoTopble cenyac nmetoT HanbosbLiee pacnpocTpaHeHme B Mupe. To eCTb
YCTAHOBKW MOLWLHOCTbLIO OT 1 A0 3 MerasaTT. Y HaC HET 3TOro Npon3BoACTBa, U Mbl
OOJDKHbI UOTW MO NYTU TpaHCdepa TEXHONOMMIA, TO €CTb Tak, KaK LN Mo 3TOMY
MyTW SNOHUbI, KNTaWUbl, UHOWALbLI N TaK ganee. bpaTb XOpOoLWYy TEXHOOI U0 C
3anaja 1 NepeHoCcuUTb ee, NoCTeneHHOo JIoKann3ys Nnpon3soncTeo B Poccun.
Opyroro nyTn y Hac HerT.

- A HY>)XKHO /11 HaM pa3BUBaTb aJibTEPHATUBHYIO DHEPreTukKy, y4uTbiBas,
4YTO Yy HaC NO MUPOBbLIM MEepPKaM He TakKasl Y)XX Aoporas 3J1eKTpod3Heprus,
MHoOro HedTu u rasa?

- Bcerpa B KayecTBe aprymeHTa A5 pa3BUTUSA TEXHOJIOM M BO30OHOBSIEMOM
SHEpPreTuKM NPUBOLAT TO, 4HTO HEBO30OHOBIAEMbIE UCTOYHUKN IHEPT NN UMEIOT
CPOK CBOEro cyuiectsoBaHus. OHM Korga-Hmbyab OyayT ncyepnaHbl. Pa3Hbie
MPOrHO3bl €CTb N0 NOBOAY UCHepnaHUa 3TUX NCTOYHUKOB. KTO-TO FrOBOPUT, 4TO
ra3a xsaTuT Ha 40 fieT, KTO-TO FrOBOPUT, 4TO Hedp T XxBaTUT Ha 70 neT, KAaMeHHOro
yrnda Ha 300 neT. Ho 3TO BCe paBHO KakKMe-TO CPOKU, KOTOPbIe OWYTUMbI. DTO
rnepsoe.

BTopoe: Bce 6bonblie 1 bonbwe yaoNMHATCA NYyTU 4OCTaBKN 3TOro pecypca B
MeCTa UCMONIb30BaHWUSA, MOCKOJIbKY MECTOPOXKAEHUSA YXOOAT BCe Aasiblue U
Aanblie oT umsmamnsaunn. bepem npmumep - y Hac Ha Cesepe pa3paboTka
MeCTOPOXXOEHUN ra3a, HehTu yXo4uUT BCe Aasibliue N faliblie B HeoOXnTble
panoHbl. YONMHAETCS NyTb 4OCTaBKW, @ 3TO CTOMMOCTb A0CTaBKu. A ecnum 6paTsb,
Hanpumep, AOCTaBKY MOPEM, TO 3TO eLle U KOJIOCCaJibHble 3KOJIOrMYeCcKne pucku,
CBSI3aHHble C aBapusiMn TaHKepoOB, ra30BO30B U TakK gasnee. in akosormyeckme
PUCKWN, CBA3aHHble ¢ fobblyen 3Toro Tonamea. Hanpumep, aBapus ¢ HepTAHOM
nnatgopmon B MEKCMKaAHCKOM 3asnBe, Korga Bblaimnocb 5 000 000 bappenen
Hed TN, KOTOPble KOJIOCCAJIbHYIO 3KOJIOMMYEeCKYIo KaTacTpody caenasnu.

To eCTb 3TV (PaKTOPbI - IKOHOMUYECKME CoLMalibHble, 3KOJI0OrnYyecKmne - OHU



3aCTaBNAIOT UCKATb UCTOYHUKW, KOTOPbIe ABJIAIOTCA aJibTePHATUBOM
CYLLEeCTBYIOLMM CUCTEMaM dHeprocHabxxeHns, aBnaTCA Bonee 3KOIOrn4eckn
YUCTBIMU N CO BPEMEHEM, B TOM YUCSIE, CTAHYT U SKOHOMUYECKUN 3(PPEeKTUBHBIMU.
MporHo3 nokasblBaeT, 4TO, HANpPUMep, BETPO3HEepPreTnKa y>kKe cemyac Bblllsia Ha
napuTeT C TPAONLUNOHHbIMW YCTaHOBKaMu. CoslHeYHasa saHepreTmnka BolnaeT roe-Tto
B 2017 - 2018 roay Ha napuTeT. TO, 4TO NX CTOMMOCTb Y>K€ HMXKEe CTOUMOCTHU
aTOMHOWN 3HEepreTuku, - 3To pakT. Bce NporHossbl, B YacTHOCTU, MexxayHapoaHOro
SHEepPreTMYeCcKoro areHTCTBa NOKa3bIBAlOT Takme Cpoku obecnevyeHuns
KOHKYPEHTOCNOCOBbHOCTN TexHonorum BM3.

- MoxxeTe nu Bbl Ha3BaTb Kakue-To Hambonee ycnewHble POCCUACKUE
npoeKTbl B 006s1acTU BO3OOHOBNAEMON dHEepreTukm, He cumutaa NAC?

- YcnewHble NpoeKTbl N0 COIHEYHOW dHepreTuke - 3To Kow-Arayckas cosHe4YyHas
3/1eKTpocTaHuna MmowHocTbio 10 MBT, Opckasa C2C MoLWHOCTLIO 25 MBT 1 gpyrue.
B o6nacTtun BeTposaHepreTukin - NpoekT B ballknpum n3 4eTblpex arperaTos,
KoTopbin paboTaeT B HacToswee BpeMs. Cenvac eCTb HECKOJIbKO
3aKOHTPaAKTOBaHHbIX MPOEKTOB CTponTesibcTBa BIC, B 4HaCTHOCTU - B Y/IbAHOBCKOMN
o6s1aCcTn, MOWHOCTLIO 0KOJ10 50 MBT. ECTb HageXxaa, 4To OHM ByayT peanm3oBaHbl
B KOHLLe 3TOro - HavaJsie ciiegyloulero roga. Kakme-to NpoABMXeHUsA eCThb.

- 1 3Hal0 yenoBeka B MypMaHcKo#U obnactu, KoTopbin y ceds B HaCTHOM
AOMe YCTaHOBMJI COJIHeYHble baTapeu. OH 3aka3an ux us Kutasa un
obecneunn cebs 3neKTpos3Hepruen, U y Hero HeT A Pyrux UCTOYHUKOB.
CKaXkuTe, eCTb KaKue-TO nepcneKTuBbl AJiA CO3AaHUA KaKUX-TO
MCTOYHUKOB TAaKOro poaa AJifa YacTHoro cekropa B Poccun?

- la He npobnema, KOHe4YHO, eCcTb. U Bbl NpuBenu npumep. A Ha caMoM fere
KUTANCKOE - 3TO TO XKe caMoe, 4YTO POCCUNCKOE, MOTOMY 4YTO Mbl cobupaem Toxe
N3 KUTANCKNX KOMMNJIEKTYIOLWMX B OCHOBHOM 3TN BaTapen. XoTa s y)Ke roBopuI,
4YTO NOCTPOEHO U CTPOUTCH HECKOJIbKO 3aBO40B MO NMPOM3BOACTBY COJIHEYHbIX
6aTapen. Ho 310 ansa 6onbwmnx C3C, a ona Hebonbwnx 06beKTOB N3 KuTas MOXHO
noctaBuTb obopyaoBaHue, n npeobpasoBaTenun, N ONOPHbIE KOHCTPYKLUUN, YTO
Ha3bIlBaeTCA, «nNog Kay» U, B 06LEeM-TO, HENb35 TOBOPUTb CernYvac C TOYKMU
3pEeHNS KayecTBa, YTO KNTaNCKoe - 3TOo nJioxo. d 6bis1 He oanH pa3 B Kntae Ha
BbICTaBKax 1 Llynana 3TO BCe pykKaMu 1 obLlancsa ¢ noctaBwmkammn. Cenyac Beab
npown3oLUJsia PeBoOIOLNS C TOYKN 3pEHNA CTOMMOCTM CoNHeYHbiX 6baTapen. Ewe oBa
rofia Hasaj NMUKoOBbIM BaTT COJIHEYHON SHEPrumM CToUa NpuMepHo 2,5 - 3 gosanapa,
To cenyac ctouT 0,5 gonnapa! To eCTb CTOMMOCTb 0O4HOro KMnosaTTa - 500
nonnapos. TensioBas saHepreTuka - 2 500 gonnapos, a 3aecb 500. Tak 4TO, B TOM
yucne ons MHAWBUAYabHOrO SHEProcHab>XXeHns, ToXKe BOT TaKOro poda CUCTEMbI
MO>XHO CTaBUTb. [1pnyeM He TOoJIbKO POTOINIEKTPUYECKne, HO U
TepMoaMHaMmudeckme. Y MeHs, Hanpumep, Ha gade CTOUT Takasa cmcrtemMa
COJIHEYHOr o Nnogorpesa BoAbl, KOTOpasa o4eHb 3P PEKTUBHO paboTaeT B HALLNX
ycnoBuax. MeHblle 4eM 3a ABa roga oHa npowussena 2 700 kmnoBaTT-4acoB
TenaoBow 3Heprun. To eCcTb C ropa4nm BoaocHab>xeHmnem Boobuie HeT npobnem. B
HaLWX IEHNHIPALACKMX YCNOBUAX. TO )Ke caMoe No CoJIHeYHbIM BaTapesm.
KOHEeYHO, HY>XHO co3haBaTb rMbpuaHyt0 yCTaHOBKY C CUCTEMOM
akKKyMynmpoBaHus. Ho 3To BCce peasibHO.



O6LLEeCTBEHHbIN KOHTPOJb
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