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CocTtosiHue rugapoaHepreTukmn NepmaHumn

AHHOMauyus. 'udpoaHepeemuka sierisemcs Hauboriee pazgumou obriacmero 3Hep2emuKu
Ha 80306H0815iIeMbIX pecypcax 8 epmaHuu. Hemeuykul onbim ¢oyHKUUOHUpPOBaHUs 2udpo-
asiekmpocmaHuyuli, Ucrosib308aHUsi HOBbIX MEXHOI02ull U HOPMUPOB8aHUS MPOUECCO8 MO-
)xem 6bImb rnone3eH MHoO2uM cmpaHam mupa. Llenbto uccredosaHus si8/15iemcsi OUueHKa co-
CMOosiHUSI 2uGpoaHepaemuku 'epmaHuu u nepcriekmuebsl ee paszsumusi. B xo0e pabomebi
u3yyeHa HopmamueHas 6a3a ro audposHepaemuke, NPo8edeH aHanu3 psida nokasamerseu
pabombi 2udpoanekmpocmaHuuli, paccCMOmMpPEHbI MNepcrnekmuebl CO8ePUEHCMB08aHUS
2udpoaHepeemuyeckux obbrekmos. CghopmyrnuposaH 8bI800 O pa3sumuu 2udpPo3Hepee-
muku 'epmaHuu 3a cyem MoOepHU3ayuU cmapbix, cmpoumesibcmea MarsibiX U KpyrHbIX 110
MOWHOCMU, WaxmHbIX 2uGpoanekmpocmaHyudl.

Knrouyeeblie cnoea: epmaHusi, 80306HO8MsIEMbIE UCMOYHUKU 3HEepauu, 2udposHepee-
muka, '9C, mowHocmb, 06beM 8bipabomku, nompebumeru 3Hepauu.

Pa3den: 5.2. dkoHOMUKa.

BBegeHue

PacLunpeHne ncnonb3oBaHnsa BO30OHOBISIEMbIX UCTOYHMKOB aHeprum (ganee — BUN3J) ona
MOMYyYEHNS SKONOMMYECKN «YMCTOMY IIIEKTPOSHEPTUM SBIISIETCA MPUOPUTETHBLIM HanpaBneHNeEM B
XO3AMCTBEHHOWN OeATENbHOCTU MHOrMX cTpaH Mupa. OguH n3 BUOG — Boaa, koTopas ncnosnb3yeTcs
npu pabote rmapoanekTpoctaHuuin (aanee — MN3C). CebecToMMOCTb aNEKTPO3HEPrK, Nonyyae-
Mo Ha '3C, HeBenuka. OHa 3HAYUTENBHO HUXE, YEM Y aTOMHbIX U TEMNSOBbLIX 3IEKTPOCTAHLMN.
MAC He ncnonb3yrT aTMoctePHbIN KUCIOPOA AN1S NPOM3BOACTBA SMIEKTPOSHEPTNM N HE Bblae-
NaT BpedHbIX Bewects. Kpome atoro BogoxpaHunuiia MN9C ncnonb3yoT 41s BOOOCHaOXEHMSA
TEPPUTOPUIA, OPOLLEHUST 3aCyLLNMBLIX 3eMeESb, JKCMIyaTaumm BOAHOrO TpaHCMopTa, pasBUTUs
PbIOHOro X03ANCTBA, CO3A4aHNs MECT OTAbIXa HaceneHus. 3a cyeT ObICTPOoro 3anycka nMbo ocTa-
HOBKM BO3MOXXHOCTU U3MEHEHNSA MOLLHOCTU ruapoarperatoB 'OC no3BoNsAT aHeprocucteme
onepaTuBHO pearnpoBaTb Ha M3MEHEHME 0OBEMOB NOTPEBNEHMSA SNEKTPOIHEPTUN, ONEPaTUBHO
yCTpaHaTb aBapun. B macwtabe cetn N9C HUBENUPYIOT NPEPLIBUCTOCTb MOCTYMIIEHUS SHEPTUN
OT BETPOBbIX U COSTHEYHBIX ANIEKTPOCTAHLMIA, UrPaKOT BaXKHYIO POSib B XPAHEHUN SHEPTUN.

OpfHako CTOUT OTMETUTb, YTO CTponTenbCTBO MOC BNNAET Ha OKPYXXatoLLyo cpeay U
MOXET BbI3BaTb IKONOrMYecKkne Npobnemsbl: pa3pyLLueHne 3KOCUCTEM, UIBMEHEHME TMAPOSIO-
r’MYecKUX YCrnoBuM B peKax, BbIHY>XOAEHHOE nepecenieHne HacerneHusl ¢ 3aTonngaemblix Tep-
putopun. NoaTomMy yxXe Ha aTane NPOEKTUPOBaHMUSA, a TakkKe Npu CTPOUTENLCTBE HOBbIX U
MoaepHusaumm gencteyrowmx NC HeobxoanmMo NpPoBOAUTE MEPONPUATUS NO MUHUMU3A-
LM HEraTUBHOIO BO3AENCTBUSA HA OKPY>XKatoLLY0 cpealy U XU3Hb NI0A4EN.

"epmaHus siBNgeTca ogHUM 13 NaepoB B 06nactu pa3BuTus rmapoaHepreTukm B EB-
pocoto3e. OueHnTb LenecoobpasHOCTb AarbHENLLEro pas3BUTUSA TMOPO3HepreTukn B ep-
MaHWKM NO3BONUT aHanM3 ee COCTOSIHUA Ha COBpeMEHHOM aTane. HoBluecTea, pa3paboTaH-
Hble HEMELIKUMWN YYEHLIMU B chepe rmapO3HEpPreTmku, MoryT ObiTb MOMNE3Hbl Kak B CaMOWn
FepmaHunn, Tak U B gpyrux cTpaHax.
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MeToponorusa u pe3ynbTaTtbl UCCliegoBaHUsA

B nccnepoBaHuMM ncnonb3oBaHbl criefylowmMe MeTodbl: U3ydeHue [aHHbIX HopMa-
TMBHO-NMPAaBOBbIX aKTOB, HAy4YHOW NUTEpPaTypbl; aHanmM3 CTaTUCTUYECKMX NoKasaTenen pa-
60Tl N'OC M NepcrnekTUBHbIX U3MEHEHUN TMOPO3HEPreTUYECKUX 0OBLEKTOB; 0600LLEHME
AAHHbIX U BbiBEHWE 00WmMX TEHAEHUMIA Pa3BUTUS TMAPOIHEPreTUKN. [aHHbIN KOMMNNeKC
METOLO0B NO3BOMSAET NOSIHOCTLIO OCTUYbL NCCNeaoBaTeNbCKON LiEnu.

epmMaHMs Haxo4uTCsa B Yncrne NaepoB No pas3BUTUIO MMOPO3HEpPreTukn B EBpocotose.
HencreytoLasn sHepreTnyeckas ctpaterms 'epmaHmm Gbina paspaboTaHa npu ydactum dege-
panbHOro MMHUCTEPCTBA OXPaHbl OKpY>KatoLLen cpefpbl U Npupoabl, PegepanbHOro MMHUCTEP-
CTBa 3KOHOMWKM 1 TexHonormn n degepanbHOro MMHUCTEPCTBA TpaHcnopTa U ropoAcKoro pas-
BUTUS. [npekTrBbl 1 NonoxeHnsa EBponenckoro aHepreTM4eckoro coko3a, deaepanbHble 3a-
KOHbl 'epMaHnM O 3almuTe KnMMaTa u pasBuUTUM SHEPreTUKN cofepXXat OCHOBHbIE NMPUHLMMDI
3HepreTU4ecKkon ctpaternn. BaxkHbiMu nonoxxeHnsmu ctpaternm F'epmaHnm SBnsitoTCS:

— yBenuyenue gonu BUS — nepexon 80% notpebutenen Ha BU3 k 2050 r.;

— pa3BuUTUE PbIHKA 3NEKTpoMobunen — BBeAeHNE B SKCNyaTauuio 6 MiH 3N1eKTpoMOo-
ounen k 2030 r.;

— 3aKpbITME BpeAHbIX MPOM3BOACTB — NpekpalleHmne paboTbl S4EPHbIX PeakTOpPOB, Bbl-
OpacbiBaloOLWMX 3arpA3HSIOLNE BeLecTBa B aTMocdepy;

— pedopMa 3HEPreTMYeCcKoro cektopa — Co3gaHne KOHKYPEHTHbIX YCNOBUM Ha PbIHKE,
oTCyTCTBME MOHoNnonun [1, 2].

3akoH O BO30OHOBNSAEMbIX UCTOYHMKax aHeprum (Erneuerbare-Energien-Gesetz —
EEG) 6bin npuHaT B N'epmanum B 2000 r. B EEG BnepBble Obin 3akpenneH NpuopuTeT anekx-
TPO3Hepruu, nonyyvyeHHon n3 BN, Hag npomsBoaumMon TpaguuMOHHbIMM cnocobamu, 4To
CTUMYNMPOBANoCh NbrOTHLIMU YCNOBUAMW NOACOEAVNHEHUS K dNIeKTpudeckomn cetun [3, 4]. B
EEG 6bino BHECEHO HECKOMbKO NONPaBOK, 3aTparMBatoLmnX AOCTUKEHNE LieneBbiX NoKasa-
Tenen, TapudHy NOANTUKY, Mepbl rocygapcTtBeHHON nogaepxku. Monpaskon 2014 r. K
EEG 6b1nu1 noctaeneHbl Lenu no yeenuyeHuto aonu BUS B obuwem notpebneHnm anekTpo-
3Hepruun: npegycMmaTpuBaeT AOCTMXKEHUE crieayowmx nokasarenen no gone B3 B obuem
notpebrneHnn anekTpoaHeprun B ctpaHe: Ao 40-45% k 2025 r., 0o 55-60% k 2035 r. 1 He
meHee 80% k 2050 r. [5, 6] 3meHeHuamn, BHeceHHbIMM B EEG B 2023 r., 4OCTMXEHUNE
3Ha4veHus nokasatensa He MeHee 80% 6bino casuHyTo Ha 2030 r. [7]

[na JocTXKeHMs yCTaHOBIEHHbIX LeneBbIx nokasaTtenen B 'epmaHum ocyLlecTBns-
eTCH rocygapCTBeHHas nogaepxka ncnonb3oBaHus BUO gns nonyveHns aHepruu. MNpea-
naralTCa pasnuyHble BUAbl NOLAEPXKKM, TakMe Kak Moaenb nogaepkm Bo30O6HOBRSEMOM
3HepreTukn, mogenb HagbdaBoK K pbIHOYHOM LeHe (Feed-in-Premium), mogens MUHUMarb-
HbIX, rAapaHTUPOBaHHbIX cTaBok onnatbl (Feed-in-Tariff, FIT), Mogenb KBOT C «3eneHbIMK
cepTudukatamm», mogens TeHaepos [8].

NcTopusa pas3sutna rugpoaHepreTvkn B [epmaHnm HaunHaeTca ¢ koHua XIX B., korga
NOSABUNNCH NSIOTUHBI Ha KPpYNHbIX pekax [9]. B 1891 r. B 'epmanHun 6bina noctpoeHa nepsas
N3C Ha peke Hekkap (nputok PewnHa). bonbwmHctBo MOC Nepmannm pacnonaratoTcs Ha
cambIX KPYMHbIX pekax cTpaHbl. Ha peke Mosenb paboTtaet uensin kackag ua 28 N3C, Ha
PenHe — n3 27. ['vgpoaHepreTnyeckne MOLLHOCTM B [epMaHum cHnTaroTcs 3pesibiMuy, a no-
TeHUMan y>xe noyTu NosIHOCTb UCMNOMNb30BaH, NPU 3TOM BO3MOXHOCTU ANSA poCTa OrpaHu-
JyeHbl. B nocneaHne rogbl pOoCT MOLHOCTM B OCHOBHOM MPOMCX04MN 3a cHeT nepeobopyao-
BaHWS CYLLLECTBYHOLLNX SNEKTPOCTAHLNNA.

B NepmaHun OCHOBHOE KONMYECTBO pPEK SABAAIOTCA PaBHUHHbIMU. OTO, C OOHOW CTO-
POHbI, xopoLwo: MNAC He umetoT 6oNbLUMX BOAOXPAHWUULL, YTO yCTpanBaeT 3Konoros. lNMpo-
NCXOaNT MUHUManbHOE U3MeHeHue npupoaHoro nangwadTta. C gpyron CTOPOHbI, Korga
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HEeT BOAOXPaHUNULL, TO SHEPreTUKN HE UMEIOT BO3MOXHOCTM KOPPEKTUPOBATb CTOK U pery-
nMpoBaTb NOCNeACTBUSA KaTakM3MOB Npupoabl.

Mo aaHHbIM MexxayHapoAHOro areHTCTBa Mo BO30OHOBNSEMbIM UCTOYHMKAM 3HEPrUn
(The International Renewable Energy Agency, IRENA), cymmapHas yctaHoBneHHasi MOLL-
HOCTb BO30OHOBNSAEMbIX NCTOYHUKOB SHEPTrMK B MUpe 3a npoweawme 10 net ysennyunacbh
B 2,3 pasa, Ha 1,6 Tbic. [BT. Npn atom mowwHocTe MNAC yBenuuunack Ha 38,9%, ¢ 926 BT
B 2010 r. go 1212 'Bt B 2020 r. [10]

B Nepmanun ¢ koHua XIX B. 661510 noctpoeHo 6onee 5500 MN3C. B HacToswee Bpems
PYHKUMOHUPYET TONbKO YacTb U3 HMX. bonbwmnHcTBO 'AC pacnonoXeHo B 3anagHblX 3eM-
nax, Takmx kak basapus, PennnaHa-MNdanbu, HwkHas Cakconusi, bageH-Broptembepr,
Lnessur-IronbwTrenH, NecceH, CeBepHbi PenH-Bectdanusa. Takke psag MN'9C HaxogosaTcsa B
BOCTOYHbIX 3eMN4AX, Takux Kak TopuHrus, CakcoHnsa, CakcoHUA-AHXanbT.

BonbLwe Bcero NAC 6bINo BBEAEHO B 3KCMyaTaumio Mo BTOPOW NMosioBuHe XX B., ogHa 3
HUx — Goldisthal power plant, pacnonoxeHHasi B BepxoBbsix peku LLiBapua B crnaHueBbIX ropax
3anagHon TiopuHrm, — B Havane XXI B. [11] Ctapenwmnmmn MN3C, KoTopble Ha4Yanm cBo paboTy
ewle B nepson nonosuHe XX B., asnstoTca: Walchensee power plant B baBapun, Ha KOTOpyto
nogaeTcs Boga n3 BanbxeHsee (BepxHee BOOOXpaHUULLE), a 3aTeM cbpacbkiBaeTcs B Koxenb-
3ee (HwkHee BogoxpaHunuwie) [12]; Gars power plant Ha peke VIHH B BepxHen Basapum [13];
Hemfurth power plant B SaepTtane [14]; Teufelsbruck power plant Ha peke NHH B BepxHen baBa-
pum [15]; Wasserburg power plant Ha peke NHH B Baccepbypre [16]; Kachlet power plant Ha peke
HyHan Boane [Maccay [17]; Bleiloch power plant Ha peke 3aane [18].

MoTpebutensammn aHeprum asnstoTca Gnmanexawme k F'OC HaceneHHble NyHKTbl. Hanpu-
mMep, anektpoctaHuusa Teufelsbruck power plant, pacnonoxeHHas Ha ceBepo-BocToke Bepx-
Hen baBapuun, B panoHe LLlambaxep-Xea, obecneunBaeT anektpoaHepruen okono 33 000 go-
MaLHKX x03ancTB [19]. TypbuHbl anekTpocTtaHummn Kachlet power plant BeipabaTbiBatoT aHep-
rmo gns ropogda Maccay. bnarogaps ctpoutensctsy Kachlet power plant 6bin cosgaH Maru-
cTpanbHO-[lyHanckuin kaHan KkpynHomMacLuTabHbIX nepeBo3ok rpy3os [20].

Kpome aTtoro Bogoxpanvnuwa N'3C cnyxat ang passuTus pbIBHOro xXo3smcTea u co-
XpaHeHus UeHHbIX nopoAd pbib. OnektpoctaHuua Wasserburg power plant o6opygosaHa
pbl6oBOAHBIM OTBOAOM. B nmocnegHue rogbl HepecTunuuia ¢ rpaBuemM B XBOCTOBbIX BOAAX
ObININ 3KONOrMYECKM yNy4LlleHbl, HEKOTOPbIE CTapble BOAHbIE CUCTEMbI PEKOHCTPYMPOBAHDI
N BHOBb aKTMBMpPOBaHbI [21].

B ctpykTtype N'3C NepmaHum npmucyTCTBYHOT Kak Marble no MowHoctTn — go SMBT, Tak
n cpegHue — ot 5 o 25MBT — 1 MowwHble — cBbiwe 25 MBT M'SC. CambiMn MowHbIMK [OC
asnsatoTca: Markersbach power plant Ha peke MutBanga — 1045 MBT [22], Goldisthal power
plant Ha peke LBapy — 1060 MBT [23]. M'SC manon mowHoctn — Trausnitz power plant —
1 MBT, pacnonoxeHHas Ha lNdpanmae Heganeko oT TpaycHuua B panoHe LsaHgopd [24].

Mo o6bemy roqoBon BbipaboTKM MNeKTpMYecTBa B NEPBYO NATEPKY BXOAAT Crieayto-
wue IS3C: Hohenwarte power plant Ha peke 3aane — 725,56 mnH kBt'u [25],
Langenprozelten power plant — 621,77 mnH kBT-4 [26], Erzhausen power plant — 466,33 mnH
kBT-4 [27], Happurg power plant — 304,69 mnH kBT-4 [28], Koepchenwerk power plant —
284,35 mnH kBT-4 [29].

HanmeHbwnn o6vem rogoBon BeipaboTkn anektpudectea y ['OC: Markersbach power
plant Ha peke MutBanga — 1,0 mnH kBT1-4 [30], Goldisthal power plant Ha peke LUBapu—
2,0 mnH kBT-y [31], Geislingenwasser power plant — 2,28 mnH kB1-4 [32], Trausnitz power
plant — 3,58 mnH kBT-4 [33].

Honsa aHeprun, BblipabaTbiBaemMbin AC NepmaHun, HeBenvka 1 COCTaBNSET OKOSO
1,5% oT1 obuwero obvema aHeprum 3a cyet BUI. OcHoBHOM 06bem aHeprumn ot BUS nony-

3


http://e-koncept.ru/2020/

TackuH @. A. CocmosHue 2udposHepeemuku [epmaHuu // HayyHo-memoduye-

CKUli 31eKMpPOHHbIG HypHan «KoHuyenmy». — 2024. — Ne 06 (utoHs). — 0,6 . 1. —
URL: http://e-koncept.ru/2024/243005.htm.

H3Y4HO-METOANHECKUA
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YaeTcs 3a CYeT BETPOBOW M CONHEYHOM 3Heprun. Ho 6bnarogapsa degepanbHbIM Nporpam-
MaM 3KOHOMMUYECKOTO CTUMYMMPOBAHUA OXMAAETCH CYLLECTBEHHbIN POCT YMcna Tak Hasbl-
BaeMblx Manbix M3C.

Ha cerogHsaLWHWMM AeHb ruapoaHepreTuka B 'epmaHnm oocTuriia CBoero npeaena B kade-
cTBE BO30OHOBNSIEMON 3HEPTW. JKonormyeckne TpeboBaHNs K HOBbIM CTaHUMSAM BpsSA, N MO-
ryT 6bITb YAOBNETBOPEHDI, TaK KaK HE JOSMKHbI ObITb NOBPEXAEHbI €CTECTBEHHbIE MecTa 0bu-
TaHWs, NyTU Murpaummn poid 1 nangwadTel 6eperoB pek. 3T0 CBA3aHO C TEM, YTO pblIby YacTo
3aroHSAT Ha ANEKTPOCTaHLUMIO U CMEPTENbHO TPaBMUPYIOT Ha TYpOUHAX Unn ceTsx.

[na namMeHeHna gaHHOW cuTyaumm KomaHOow TexHudeckoro yHusepcuteta MioHxeHa
ObIn paspaboTaH nepcnekTuBHbINM NPoekT waxTHom OC. Takaa MOC aBnaeTcs yHUKanbHbIM B
MUPOBOM MacLuTabe TMNOM 3MeKTPOCTaHLUMKM, KOTOPbIA ropasao 6epexxHee OTHOCUTCS K Npu-
poae. Pycno peku He Hy>KHO OTBOAUTb — BMECTO 3TOr0 B PYCSIO peku nepes nrioTMHON BCTpa-
MBaeTCs WaxTa aAns pasmeLleHns TypouHbl 1 reHepaTopa. Boga noctynaet B WwaxTy, NpMBoauT
B ABWXKeHWe TypOuHy 1 Bo3BpaLLaeTcsa B peKy nof nrioTuHon. MeHbluas 4yacTb TeYeT Hafg Ba-
noM u NNoTuHon. O4eBMAHO, YTO MHXEHEepaM y4arnochb ynpaBnATb NOTOKOM Takum obpasom,
YTOObI ANEKTPOCTaHUMA 3PPEKTUBHO BbipabaTbiBasia aNeKTpo3HEPruio, HO B TO e BpeMs BCa-
CblBaHWME B LUAXTY HEBENNKO. MHOro4YMcneHHbIe UCTbITaHMSA NPOTOTMMNA NoKa3anu, YTo 605b-
LUMHCTBO pblb, Taknm obpasom, 6e3onacHo nnasatoT Hag Banom. bonee Toro, oHn mMoryT 6e3-
OMacHO MUIPMPOBAaTb BHM3 MO TEYEHMIO Yepes3 ABa OTBEPCTUS B NIOTUHE. BBepx No TeyeHuto
OHM MOryT AobpaTtbCs A0 LWaXTbl N0 CTaH4APTHOM pblbHOM nectHuue [34].

Momumo 3awmThl pbibbl, WaxTHas FAC nmeeT ewe 0QHO NPENMYLLECTBO AN 3KOSO-
rMn BOAbl: OHa NpoHULaemMa Ans Mycopa 1 6peBeH, NepeHOCUMbIX PeKoN. [1BumxeHne n oca-
XOEHne 3Toro «Mycopa» BaXXHO, Hanpumep, Ans Hepectunuw,. PeweTka, Tak Has3blBaemble
rpabnun, KOTopble HAaXOAATCA Ha LWaxTe, YAEepPXMBatoT ee BAanun ot TypbuHbl. 3aTemM OH pe-
rynsipHoO BbITankMBaeTcs TypOMHOM BHWU3 MO TeYeHuto. [1ns 9TOro OTKPbIT 3aMOK B MAOTUHE.
Taknm 06pa3om MOXKHO Takke CnmBaTb NABOAKOBbLIE BOAbI.

MepBas waxtHaa MN3C, cooTBETCTBYOLLAA CTPOMMM 3KOSIOMMYECKUM KPUTEPUSIM, NOCTPO-
eHa Ha peke Jlon3ax Heganeko oT ['poccBansna B panoHe rapmuw-MNapTteHknpxeH. Ctpoutens-
ctBo MNBC gake ynyyLumno MapLipyThl MUrpaumm pbibbl: 3NEKTPOCTaHLUMSA Oblna NOCTPOEHA KOM-
naHuen Wasserkraft Grof3weil GmbH Ha cywlecTByloLeM CKITOHe, MO KOTOPOMY paHbLue BbIno
TpyaHo asuratbcs poibam. OC BoipabaTtbiBaeT anekTpoaHeprmio npumepHo ans 800 gomoxo-
351ACTB, TEM CaMbIM CNOCOBCTBYS AELEHTPaNM30BaHHOMY 3HEProCHABXEHWIO.

WaxtHas MN9C nogxoaut Ans pek pasHbiX pasMepoB, a Takke NS pasfmyHbIX MCTOKOB.
Y>ke 3annaHMpoBaHo ABeHaauaTh CTaHUM Ha pekax Unnep, 3aanax, Bropm n Hekkap [35].

Apyrim nepcnekTMBHbIM HanpasneHem passutus MNOC aBnseTcs nporpaMmma CTpouTesb-
ctBa Manbix MNSC. [laHHOe HanpaBneHue He ABMSIETCS HOBbIM, Tak Kak caMble nepsble MAC MoLy-
HOCTbIO B HECKOJIbKO COTEH BaTT Oblnv NocTpoeHsl B 1876—1881 rr. B MepmaHmmn n AHrnmn.

Manble MOC nmeroT cBOM HegocTaTkn U npenmyliecTsa. K HegoctatkaMm OTHOCAT Bbl-
COKYI0 CTOMMOCTb YCTaHOBKM, HeGnaronpmusTHoe BO34eNCTBUE HA MECTHYHO AMKYO Npupoay.
YacTto 3TW yCTaHOBKM YCTaHaBMMBAKTCS B MeCTax C MOTEHUManbHbIM PEYHbIM CTOKOM.
UToObl BblAEpKaTb CE30HHbIE KorebaHmsa norogbl, KOHCTPYKUMA Manon MN3C gormkHa 6bITb
rmékon n npoyHon. CHavana vyepes Tpyby (TYHHENb) YCTAaHOBKM, BEOYLLYIO K TMOpO3Hepre-
Tnyeckon cucreme (TypbuHam), oTBOAMTCS pedHon CToK (Ao 95% cpegHerogoBoro pac-
Xofa), a 3aTeM Boa Bo3BpaLlaeTcsl 06paTHO B PEKY HMXKE MO TEYEHMIO.

MpeumywectBammn crtpoutenbctBa Manbix N'AC aBnsawTca: 6esonacHoe npou3Boa-
CTBO, COKpalleHne geduumnTa aNeKTpo3Heprnm B OTAENbHbLIX PErnMoHax, cokpalleHue 3a-
TpaT Ha JOCTaBKy TONNMBA, CO34aHNe JONONMHUTENbHbLIX MECT pabo4ymx MecT.

Ewe ogHMm HanpaBneHneMm pasBuTUS rMApO3HepreTukn F'epmaHum aBnsieTcs CTpou-
TENbCTBO KPYMNHbIX COBpeMeHHbIX MOC 1 moaepHusaums genctayowmx. C y4eTom yBenmyeHus
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H3Y4HO-METOANHECKIA

SAEKTPOHHbBIA XKYPHaA
LeH Ha 1cKonaemble B1Abl TONMMBa NpaBUTENBCTBOM f'epMaHnm OCyLLIECTBASKOTCA Meponpu-
ATUS NO NPUBMEYEHUIO UHBECTULMIN OT YACTHbLIX KOMMaHWA B CTPOUTENBCTBO KPYMHbIX AC.
MnaHbl No moaepHusaummn gencteyowmnx MNAOC cocTaBnATCA C y4eTOM NPUPOAOOXPAHHBLIX
nporpamm. B 2011 r. Ha mecTe ogHou 13 ctapenwnx F'9C NepmaHmm Rheinfelden 6bina 3aHoBO
nocrtpoeHa Hoeada ["'OC, npeBocxoasiLas no MOLLHOCTM CTapyto B YeTbipe pasa [36]. o cocTo-
AHuMo Ha mtonb 2023 r. kpynHenwen ctposiwencsa NIC MNepmannm saenaetcs Waldeck B doefe-
pansHon 3emre ['ecceH. Ee mowHocTb coctasnset 990 MBT [37].

3aknroyeHue

3C wvrpaloT BaXkHyl0 posib B 3MeKTpocHabxeHnn yenoseyectsa. Ha cerogHAWHWA
AeHb BbINo peann3oBaHO MHOXECTBO BMeYaTNSALWMX NPOEKTOB B pasHbIX Yrorkax nna-
HeTbl. [Jonsi OCHOBHbLIX NPOMbILLNIEHHO-MPON3BOACTBEHHbLIX (DOHA0B 3HEPreTUKM, CKOHLIEH-
TpupoBaHHbIX Ha BC cocTtaBnseT okono 20% [38].

NcTopusa passntna rugpoaHepretnkm epmaHnm Havanack ¢ koHua XIX B. B HacTos-
wee Bpemsa B [epmanumn paboTatoT N'3C pasnumyHbie N0 MOLLHOCTU U BbipaboTKe anekTpu-
YyecTBa. BONbLINHCTBO N3 HUX PacNoONOXeHbl B 3anagHbiX 3eMnax FrepmaHun.

O6wwnn ob6bem aHeprum, BoipabaTbiBaembint FOC B [epmaHumn, HEBEMWK U OCTaBNAET
okono 1,5% OT Aonn 3HepreTM4eckoro pbiHka CTpaHbl. [pnopnteT nmetoT apyrme Bo3ob-
HOBMSEMble UCTOYHUKN SHEPTUN — SHEPTUSA BETPa M COMHUA.

PasBuTure ruapoaHepreTnkm B lepMaHmm nnaHMpyeTcs OCyLECTBNATL 3a CHET MOAep-
Hu3aumm ctapbix [OC, cTpoutenbcTBa KpynHbiX U Manbix MNOC, BHeApeHUs TeXHONOrnNn
waxTtHbix QC, npoBeaeHus aHannaa 6besonacHocTy TypbuH MN3C anga nonynauum peid. Ons
noagepXku rmaposHepreTukn fepmaHnm rocyaapCTBO OKa3blBaeT BCECTOPOHHME Mepbl
nogaep>XKn MHBECTOPOB OTPACNK, 3aKOHOAATENBHO perynmpyeT paclumpeHne ncrnonb3oBa-
HUa BUO ona goctmxkeHus uenen yCTondnmBoro passutuS.

3HaHuWe BONpOCOB rMOPO3HEPTreTUKN NO3BONNT OLLEHUTb BO3MOXHOCTU U CPOKN peanu-
3aumm nepexona NepmaHnn Ha «4MCTYHO» BHEPrui0 1 oTKasa OT UCMONb30BaHUSA HEBO300-
HOBMNSEMbIX UCTOYHWKOB 3HEpruu; paccuyutatb Tpebyemble obbembl akcrnopTa/ umnopTa
ANEeKTPO3Hepruun. MNpun aTOM HYXXHO yyuTbiBaTb HeobxoanmocTb BecnepebonHoro obecne-
YeHUs ANEeKTPOIHepruen NPon3BoAcTBa N obLLeCcTBa, YCTaHOBEHNSA TapudoB, AOCTYMHbIX
ANS HaceneHus, CoOXpaHeHUs OKpyxatroLlen cpegbl.

OueHka paboTbl genctaytowmx MNOC NO3BONUT CNPOrHO3MPOBaTh Pa3fNNYHbIE CLEHAPWUA
pa3BuUTUSA rmapocTpouTenscTiea. Npu ctpontenscTee HOBbIX FOC gomkHa obecnevmBaTbCsi BO3-
MOXHOCTb JOCTWKEHUSA HaUMEHbLUMX yAemnbHbIX noKasaTenen BO3LEeNCTBUS Ha OKPY>KatoLLLYHO
cpeny, HambosbLUNX 3HAYEHWUI COLMANbHO-3KONMOrMYECKON 1 AKOHOMUYECKOWN 3(PPEKTUBHOCTH.

Takke 3HaHWSA B cdepe rmapo3HepreTMku MoryT ObiTb NOMesHbl And NpoBeAeHUs
AanbHENLWNX nccnegoBaHnn B YacTu pasBuUTUS TMOPO3HEPreTUKN B OTAENbHbIX dheaeparns-
HbIX 3eMnsax [epmaHuK; no3BonAT paspaboTartb pekoMmeHgaumm No onTMMarnbHbiM 06bemam
BbIpaboTKKN anekTpoaHeprum Ha MAC npu MUHUMKU3aUUK 3KONOrMYeckoro yuiepba okpyxa-
owen cpene; copMynnMpoBaTb BO3MOXHbIE OrpaHUYEHUss U NpeaeribHble 3HaYeHust no
PasBUTUIO TMAPOIHEPrETHKM.
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The condition of hydropower industry in Germany

Abstract. Hydropower industry is the most developed area of renewable energy production in Germany. Ger-

man experience in the operation of hydroelectric power plants, the use of new technologies and standardiza-

tion of processes can be useful to many countries around the world. The purpose of the study is to assess the
condition of hydropower industry in Germany and the prospects for its development. In the course of the work,
the regulatory framework for hydropower industry was studied, a number of performance indicators of hydro-

electric power plants were analyzed, and prospects for improving hydropower facilities were considered. A

conclusion has been formulated about the development of hydropower industry in Germany through the mod-

ernization of old and the construction of small and large mine hydroelectric power plants.

Key words: Germany, renewable energy sources, hydropower, hydroelectric power stations, power, produc-

tion volume, energy consumers.

References

1. Spirichev, V. D., & Gromov, A. A. (2021). “Zakonodatel'noe regulirovanie elektroenergeticheskoj otrasli v
Germanii”, Aktual'nye voprosy sovremennoj hauki i obrazovaniya: shornik statej VIII Mezhdunarodnoj
nauchno-prakticheskoj konferencii, Penza, 20 fevralya 2021 goda, Nauka i Prosveshchenie (IP Gulyaev
G. Yu.), Penza, pp. 68—70 (in Russian).

2.  Mar'in, E. V. (2021). “Realizaciya Parizhskogo soglasheniya po klimatu na primere Germanii”, Voprosy
ustojchivogo razvitiya obshchestva, Ne 9, pp. 41-45 (in Russian).

3. Horol'skaya, M. V. (2022). “Klimaticheskaya politka FRG na sovremennom etape”, Nauchno-analiticheskij
vestnik Instituta Evropy RAN, Ne 4 (28), pp. 30—39. DOI: 10.15211/vestnikieran420223039 (in Russian).

4. Shuvalova, O. V., & Stoyanova, M. J. (2020). “Dostizheniya Danii i Germanii v oblasti perevoda svoih ekonomik
s iskopaemyh na al'ternativnye istochniki energii”’, Vestnik Rossijskogo universiteta druzhby narodov. Seriya:
Ekonomika, t. 28, Ne 2, pp. 315-333. DOI: 10.22363/2313-2329-2020-28-2-315-333 (in Russian).

5. Loginova, D. A., & Nikolaeva, T. N. (2019). “Elektroenergetika i razvitie vozobnovlyaemyh istochnikov
energii v Germanii”, Teoriya i praktika germanistov: sostoyanie i perspektivy: materialy VII Mezhvuz.
mezhdisciplin. nauchn.-prakt. konf.: sbh. st. stud. i aspirantov, Moskva, 30 marta 2019 goda. Vyp. 69,
Vserossijskaya akademiya vneshnej torgovli Ministerstva ekonomiche-skogo razvitiya Rossijskoj Feder-
acii, Moscow, pp. 82-91 (in Russian).

6. (2014). Amendment of the Renewable Energy Sources Act (EEG 2014), International Energy Agency.
Available at: https://www.iea.org/policies/5734-2014-amendment-of-the-renewable-energy-sources-act-
eeg-2014 (in English).

7. (2023). Gesetz fur den Ausbau erneuerbarer Energien (Erneuerbare-Energien-Gesetz — EEG 2023), Bundes-
ministerium der Justiz. Available at: https://mww.gesetze-im-internet.de/eeg_2014/EEG_2023.pdf (in German).

8. Shklyaruk, M. S. (2018). “Vozobnovlyaemaya energetika: ekonomicheskie instrumenty podderzhki i ocenka ih
normativno-pravovogo zakrepleniya”, Ezhegodnyj sbornik statej ENERPO, Ne 1, pp. 93—-146 (in Russian).

9. Obertajs, Yu. (2019). “Voda v XX stoletii: transformaciya landshafta i cheloveka v Sovetskom Soyuze,
Germanii, Evrope i SSHA”, Vestnik Surgutskogo gosudarstvennogo pedagogicheskogo universiteta, 6
(63), pp. 39-51. DOI: 10.26105/SSPU.2019.63.5.005 (in Russian).

10. Tregubova, E. A., & Tregubov, A. I. (2022). “Intensivnost' ispol'’zovaniya moshchnosti netradicionnyh
vozobnovlyaemyh istochnikov energii v elektroenergetike: analiz zarubezhnogo i otechestvennogo
opyta”’, E-Management, t. 5, Ne 3, pp. 15-25. DOI: 10.26425/2658-3445-2022-5-3-15-25 (in Russian).

7


http://e-koncept.ru/2020/
https://www.statista.com/statistics/1414618/germany-largest-hydro-plants-in-development/
mailto:taskinf@mail.ru

<

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.
36.

37.

38.

Ymémoenbiv B. B., kaHdudamom rnedazoaudeckux Hayk,
lopeessim 1. M., kaHOuGamom nedazoaudecKkux Hayk,

PexkomeHdoeaHoO K nybnukayuu: (et o6
anasHbIM pedakmopoM XxypHana «KoHuenm» ‘ ‘
9772304120241

TackuH @. A. CocmosHue 2udposHepeemuku [epmaHuu // HayyHo-memoduye-

CKUli 31eKMpPOHHbIG HypHan «KoHuyenmy». — 2024. — Ne 06 (utoHs). — 0,6 . 1. —
URL: http://e-koncept.ru/2024/243005.htm.

H3Y4HO-METOANHEeCKIIA
SAEKTPOHHBINA >KYPH3A

(2023). “Goldisthal hydroelectric plant”, Gem.wiki. Available at: https://www.gem.wiki/Goldisthal_hydroe-
lectric_plant (in English).

(2023). “Walchensee Hydroelectric Power Station”, Wikipedia. Available at: https://en.wikipe-
dia.org/wiki/Walchensee_Hydroelectric_Power_Station (in English).

(2023). “Gars Run-of-River Power Plant’, Verbund. Available at: https://www.verbund.com/en-at/about-
verbund/power-plants/our-power-plants/gars (in English).

(2023). “Hemfurth power station — Germany”, Globecountries. Available at: https://www.globecoun-
tries.com/power/hemfurth.html (in English).

(2023). “Teufelsbruck Run-of-River Power Plant”’, Verbund. Available at: https://www.verbund.com/en-
at/about-verbund/power-plants/our-power-plants/teufelsbruck (in English).

(2023). “Wasserburg Run-of-River Power Plant”, Verbund. Available at: https://www.verbund.com/en-
at/about-verbund/power-plants/our-power-plants/wasserburg (in English).

(2023).” Kachlet power plant - Kraftwerk Kachlet”, Second.wiki. Available at: https://second.wiki/wiki/kraft-
werk_kachlet (in English).

(2023). “Bleilochtalsperre”, Second.wiki. Available at: https://second.wiki/wiki/bleilochtalsperre (in German).
Teufelsbruck Run-of-River Power Plant.

Kachlet power plant - Kraftwerk Kachlet.

Wasserburg Run-of-River Power Plant.

(2023). “Markersbach Pumped Storage Power Plant’, Wikipedia. Available at: https://en.wikipe-
dia.org/wiki/Markersbach_Pumped_Storage_Power_Plant (in English).

Goldisthal hydroelectric plant.

(2023). “Trausnitztalsperre”, De.zxc.wiki. Available at: https://de.zxc.wiki/wiki/Trausnitztalsperre (in German).
(2023). “Hohenwarte Il hydroelectric plant”, Gem.wiki. Available at: https://www.gem.wiki/Hohen-
warte_|lI_hydroelectric_plant (in English).

(2023). “Langenprozelten hydroelectric plant”, Gem.wiki. Available at: https://www.gem.wiki/Langenpro-
zelten_hydroelectric_plant (in English).

(2023). “Erzhausen hydroelectric plant”, Gem.wiki. Available at: https://www.gem.wiki/Erzhausen_hydro-
electric_plant (in English).

(2023). “Pumpspeicherkraftwerk Happurg”, Wikipedia. Available at: https://de.wikipedia.org/wiki/Pump-
speicherkraftwerk _Happurg (in English).

(2023). “Koepchenwerk hydroelectric plant”, Gem.wiki. Available at: https://www.gem.wiki/Koepchen-
werk_hydroelectric_plant (in English).

Markersbach Pumped Storage Power Plant.

Goldisthal hydroelectric plant.

(2023). “Geisling power plant”, De.zxc.wiki. Available at: https://de.zxc.wiki/wiki/Kraftwerk_Geisling (in English).
Trausnitztalsperre.

(2023). “Tekhnicheskij Universitet Myunhena vvodit v ekspluataciyu unikal'nuyu gidroelektrostanciyu”,
Econet. Available at: https://econet.ru/articles/tehnicheskiy-universitet-myunhena-vvodit-v-eksplu-
atatsiyu-unikalnuyu-gidroelektrostantsiyu (in Russian).

Tekhnicheskij Universitet Myunhena vvodit v ekspluataciyu unikal'nuyu gidroelektrostanciyu.

(2023). “Razvitie gidroenergetiki i v celom vozobnovlyaemoj energetiki v Evrope”, Zeleneet. Available at:
http://zeleneet.com/razvitie-gidroenergetiki-i-v-celom-vozobnovlyaemoj-energetiki-v-
evrope/5255/?ysclid=lofmcebnys758182512 (in Russian).

(2024). “Capacity of largest hydropower facilities in development in Germany as of July 2023 (in megawatts)”, Statista.
Available at: https:/AMww.statista.com/statistics/1414618/germany-largest-hydro-plants-indevelopment/ (in English).
Nosikova, T. V. (2022). “Innovacii v oblasti gidroelektrostancij’, Obshchestvoznanie i social'naya psi-
hologiya, Ne 1-2 (31), pp. 72—78 (in Russian).

MocTynuna B pefakumio MonyyeHa NoNoXKUTENbHAA peLeH3na .
Received 09.04.24 Received a positive review e www.e-koncept.ru
MNpuHATa K ny6aMKaumm 13.05.24 Ony6ivKoBaHa 30.06.24

Accepted for publication

Published

Creative Commons Attribution 4.0 International (CC BY 4.0)
© TackuH ®. A., 2024


http://e-koncept.ru/2020/

