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BBepneHune
CocTosiHMe TpaguUMOHHON 3HEpPreTukn B Mupe n npobrembl €€ aanbHENLero passuTusl.
Ponb BO306HOBNSAEMbIX UCTOMHUKOB 3Heprun (BND) B aHeprocnucteMe n nepcrnekTuBbl ero
MCNONb30BaHWS.
OCHOBHble MOHATUA W oOnpedeneHus B MpakTUKe WCCNedoBaHWs W UCMNOMb30BaHUSA
BO30OHOBMNSEMbIX BUOOB 3HEPIUN.
NCTOYHMKM  BO30OHOBNSAEMbIX BMOOB 3HEprMM u  ux ocobeHHocTn. [eorpadus
aHepropecypcoB. MapameTpbl BO30OHOBNSEMbIX BUAOB SHEPTUN U METOAbLI X U3MEPEHUS.
CoBpeMeHHOe COCTOsIHME 1 NepCNeKTUBbI UCMOSb30BaHNSA BO30OHOBNSIEMbIX BUAOB SHEPTUN
B mupe, Poccun n [arectaHe.

CornHeyvyHas 3HepreTuka
NCTOYHMKM noTeHumana conHeyHou paguauun. ConHeyHas paguauusa: npsaMas wu
AnddysHaa. CnekTpbl BHEATMOCHEPHOTO N HA3eMHOrO COMMHEYHOro M3nyveHuns. Metoabl
N3MEpPEHNS CONHEYHON paanaLun.
3aBUCMMOCTb  COMHEYHOW  paguvaumMm  OT  BPEMEHW U WKPOTbl  MECTHOCTW.
MpoOoMKNTENBHOCTE AHA C  COSMHEYHbIM M3rydeHueM, MornoLlleHne B aTmocdepe.
OnTumanbHas opueHTauusa NpMeMHMKa CONTHEYHOTO N3MYyYeHUs.
OCHOBHble KaTeropun noTeHumnana CONHEYHOW 3Heprum M mMetonbl Ux pacyeta. Kagactp
COMnHeYHon aHeprun. CoBpeMeHHOe COCTOSIHUE U NepCneKTMBbI MCMONb30BaHUSA COSTHEYHON
3Heprun B Mmpe.
OcHoBHble  BMObl  COMHEYHbIX 9HeproyctaHoBok (C3Y). CucTeMbl  CONMHEYHOro
9NEKTPOCHabXEeHNs, ropsiyero BOAOCHAOGXEHWS, OTOMMEHUS, CYLUKW, OMNpPECHEHWs,
rmaponusa u T.n.
BaweHHble COC. OcHoBHas TexHoNornyeckasi cxema, ee KOMMNOHEHTbI U UX 3HepreTuyeckue
Xapakrepuctkn. ONTUMmn3aumsi CUCTEMbI «rennocTaTbl-NPUEMHUKY.
dotoanektpuyeckne CIOC. CTpykTypa COSMHEYHbIX 3MIEMEHTOB M MPUHUMNLI UX paboThbl.
KOHCTpyKUMM COonHeuvHbIX anemeHToB. OCHOBHble BMAbl MOTEPb 3HEPrMM M hakTopbl,
Bnustowme Ha K4 doTtoanemeHTa
KoHueHTpaTopbl M3MNydYeHNa U UX pasHOBMAHOCTU M 0cobeHHOCTU mcnonb3oBaHus. KL
OCHOBHBbIX TUMNOB (poTO3NEMEHTOB. POTOINEKTPOCTAHLUS.
ConHeYHble KOMMEeKTopbl M WX pasHoBMAHOCTU. [lpyHUMN OEWCTBUSA, OCHOBHbIE
KOHCTPYKTUBHbIE 0C0B6eHHOCTU, KM CONMHEYHbIX KOMNNEKTOPOB.
CucTembl CONMHEYHOro ropsiyero BOAoCHabXeHus n otonneHusa. Cxembl U 3NeMEeHThI.
MeToabl pac4eTa cucTeM ConHeyHoro TennocHabxeHus (CCT).
MaccuBHble conHeyvHble cuctembl (MCC). OCHOBHbIE TUMbI U X 0COBEHHOCTU. NMaccuBHbIE
COfMHEYHbIe CUCTEMbl C HEMNocpeacTBEHHbIM OBOrpeBOM MOMELLEHUIN (CONMHEYHble OKHa,
opaHxepewn, Tennuubl, Npo3padHas Kpbiwa), ¢ 06OrpeBOM MAaCCMBHOIO 3fieMeHTa BHE
nomMeLLeHns (Tepmonpyabl, KOHTENHEPbI C BOAOMW Ha KpblLle 34aHuR).
Kocmnyeckne COC (KC3C). OcHoBHble cxeMbl npeobpasoBaHuMs U KOHLEHTpauum
CONHe4vHoro wuanydyeHmss Ha KCOC (poToanektpudeckune, MaWWUHHbIE W MNpAMble
npeobpasoBaHus aHeprn ConHua). MNMepcnekTnBHble cuctemMbl nepegayn aHeprum ¢ KC3C
Ha 3emnto (CBY-uanydeHue, nasepHbin nyy).

BeTpoBas aHeprus
McToYHMKM noTeHumana BeTpoBon aHeprun. OCHOBHbIE XapaKTEPUCTUKM BeETpa U MeToabl
nx onpeaeneHus. 3aBUCUMOCTb NapaMeTpoB BeTpa OT BbICOThbl U BpeMeHu. Po3a BeTpoB.
OcHoBHbIE KaTeropum MNoTeHumMana BETPOBOW 3Heprmm u meToabl Mx pacdeta. Kagactp
BETpoBOW aHeprnn. OCHOBHbIE TEXHUYECKME CXEMbl MCMOMb30BaHUSA SHEPrUn BeTpa M UX
Knaccudukauus.
Cnocolbl perynupoBaHnsi 4acToTbl BpalleHWUsi BETPOKosieca U ero MOLHOCTU. Pexumbl
paboTbl BeTpokorieca. [logBegeHHas M nonesHas MOLWHOCTb BETPOIHEProyCcTaHOBKU C
BEPTUKaNbHON N ropM3oHTanbHon ocamun. OCHOBHbIE BUAbI NOTEPb SHEPTUN.
BeTpoycTtaHoBKkK, npegHasHadeHHble [Af9 MPOM3BOACTBA  3NEKTPOIHEprun, Tenna,
MEXaHN4YECKON IHEPrnn, N nx oCoOBEHHOCTH.
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BeTpoycTaHOBKM C rOpM3OHTaNbHOM W BepTUKarnbHOM oOcblo BpalieHusi. OCHOBHblE
3MNeMeHTbl KOHCTPYKLMM.

BetpoanektpoctaHuus (BOC) wnu BeTponapk. OCHOBHble NPUHLUUMNBI ONTUMAarbHOro
MCNONb30BaHMSA 3HEepronoTeHuMana BeTpa B 3ag4aHHOM pernoHe. OPgeKT 3aTeMHEHNS B
BETpOnapke.

f'mapoaHepreTuka

MCTOYHMKM noTeHumana rmapo3HEpPreTUKN: eCTeCTBEHHbIE N UCKYCCTBEHHbIE BOOOTOKM U
BOJOXPaHWUIULLA, BOAOXO3SANCTBEHHbIE U [pYyrue rMapOTeXHUYEcKne CUCTEMbI, NefHUKN,
noA3eMHble BOAbl, NPUMMBLI U OTAMBbI, BOSHbI M TEYEHUS B MOPSIX U OKeaHax.
TpaguunoHHaa W HeTpaguumMoHHasa (Manasl) rmgpoaHepreTMka M KX OCOBEHHOCTW.
OcHoBHbIe NapamMeTpbl ICTOMHUKOB NOTeHuMana manon rmgpoaHepretvkn (MIF3). MeTtoabl
N3MepeHus Hanopa u pacxoga BoAbl.
Manble rugpoaHepreTudeckue yctaHosku (F3Y) u rugpoanekrpoctaHuum (M3C) pasnnyHbIxX
TMNoB, BosiHoBble (BN3C) n npunusHble anekTpocTaHumm (M3C).
Manble ['OC: «knaccudpukaunoHHble npuaHaki. OCHOBHble MeTogbl M CnocoObl
KOHLEHTpaumm Hanopa W pacxoga Bogbl. MopgenbHble U HaTypHble UCMbITaHUA
rmgpoarperaTtoB. Bogonogeogsawune n sogootsoadiume coopyxerHms MIroC.
OcHoBHble TUNbl rugporeHepatopoB MIAC (Ha NOCTOSHHOM W MNEPEMEHHOM TOKe,
CUMHXPOHHbIE Y aCUHXPOHHbIE). QHEPreTUYecKne XxapakTepucTukM rmaporeHepaTopos.

FeoTepmanbHas aHepreTuka
eoTepmanbHasi 3Heprusi, OCHOBHbIE MOHATUA M onpeferneHnd. VICTOYHMKM noTeHumana
reotepmanbHon sHeprum (FeoTOC). MeToabl M3y4yeHUsi reoTepmaribHbIX PECYPCOB M UX
Knaccudukauus.
Cunctembl M3BNeYeHUsa reotepmarnbHbIX PeCcypcoB U Ux knaccudpmkaumnsa. Cyxme ckanbHble
NopoAbl U eCTECTBEHHbIE BOOOHOCHbIE NMacThbl.
MoTeHuman reotepmaribHOM 3HePrMmM U meToabl ero pacdeta. CoBpeMeHHOe COCTOSHUE U
nepcnekT1Bbl NCNONb30BaHWUA reoTepMaribHON 3HEPrM B MUPE.
leoTepmanbHble  3HeproyctaHoBku  ([eoTdY) wn  anektpoctaHumm  (FeoT3C).
Mcnonb3oBaHue reotepmMarnbHOM 3HEPTMn: BO3MOXHOCTU U NOTPeBGHOCTH.
OcHoBHbIE CxeMbl TEXHOMNOrM4yeckoro npouecca Ha NeoTAC: UukN ¢ ogHMM padoymm Tenom,
UMK ¢ ABymMs paboynmm Tenamu, NpsiMor NapoBON N ABYXKOHTYPHbIN LUKIbI.

OHeprusa buomacc
OHeprusa 6uomacchl. IcTouHmk noTeHuunana 6uomaccel 1 ee reorpadua. Knaccudumkaums
6uoTonnuea.
OcHoOBHblE  TUMbl  3HEProMpoOLIECCOB, CBA3aHHble C  nepepaboTkon  Guomacchi:
TepMOXMMnyeckune, bronormyeckmne, arpoxmmMmmyeckme.
MponssoactBo M3 Ouomacchbl OuotonnmeBa. TexHomnorusi npeobpas’oBaHUA: CXKUTraHue,
nuponua, copaxmneaHne, aHaspobHoe pasroXeHne.
OcHoBbl boTocnHTE3a. COBPEMEHHOE COCTOSHME Y NEPCMNEKTMBbLI MCNOMb30BaHNS SHEPTK
Bromacchl B Mupe.
BuoaHepretunyeckme yctaHoBkm (BnoldY) um ux knaccudumkaumsi, OCHOBHbIE 3fIEMEHTbI
TEeXHOMOrM4eckoro npotecca.
MeToabl pacuyeTa OCHOBHbIX NapamMeTpoB 6uora3oreHepaTopoB M WX 3HepreTuyeckue
XapakTepUCTUKM.

HeTpagauunoHHble cnocobbl Nnpeobpa3oBaHNA IHepPrun
CoBpeMeHHOe COCTOSHME W NEPCMNEKTUBbLI UCMOSIb30BaHUSA HU3KOTEMMEpPATYpPHOro Tenna
3emnun, Bogbl 1 Bo3ayxa B Mupe. OkeaHW4Yeckne TensnoBble 3MEeKTPOCTaHLUMM U NpUHUMN
paboTtbl OTOC.
TennoBble  Hacocbl, NPUHUMNLI WX paboTbl M MCMNOMNb30BaHUSA.  VICTOYHUKM
Hu3koTemnepatypHoro Tenna. OCHOBHblE KOMMOHEHTbl TexHomormyeckoro uukna THY:
cuctemMbl cbopa Tenna, ucnapuTernb, KOMNPECcop, KOHAEHcaTop, paclunpuTens.

40. Nicnonb3oBaHue 9Heprmm BoAHbIX MOTOKOB.

41

KomnnekcHoe ncnonb3oBaHne 3HEepPrmm BOOOTOKOB N OXpaHbl BOOHbIX peCcypCcoB
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1.
W3ga. KasaHckoro yHuBepcuteTa, 1992. —-134 c.

TexHn4Yeckne acnekTbl NpeobpasoBaHMs BOSTHOBOW SHEPTUN.
OHeprus NpUNMBOB, NPUHLMMNbLI pacyeTa, YyCTPOMCTBa Npeobpa3oBaHUsi 3HEPrun NPUIMBOB B
3NEKTPUYECKYIO SHEPTUIO.

OHeproakKymMynupyoluime yCcTpaHOBKU, akKKyMynsToOpbl dHeprum
HasHayeHne akkyMynaTopoB SHEpPrnm W MPUHUMUMBL akKyMynmpoBaHus: Buonornyeckoe,
XMMUYeckoe, TenrnoBoe, dnekTpudeckoe, MexaHumyeckoe. OCHOBHble XapaKTepuUCTUKU
aKKyMYIATOPOB.
OcHoBHble cnocobbl nepegadn 3Heprun: TpybonpoBoabl, KabernbHas ceTb, JMHUK
anekTponepeaayn, KOHTEMHEPHbIE NEPEeBO3KN, NX OCOBEHHOCTU U XapaKTepUCTUKN.
Cnocobbl 3apsaKkM akkyMynsiTopoB aneKkTpuyeckomn aHepruun. MNMpoueccol, npoTekatoLme npu
3apsaake v paspsiake KUCNOTHBIX akKyMynsTOpPOB.
Mpoueccol, NpoTekatoLwmne Npu 3apsgke u paspsake WenovHbIX akkyMynsaTopoB (Ha npumepe
Xeneso - HUKeneBblX aKKyMyrsaTOpOB).
OHeproakkymynupytowme yctaHoBkn (SAKY) n ctaHumm (3AKC): rmgpoakkymynupyoLime,
TennoBble, MHOYKTUBHbIE, BOOOPOAHbIE M ApYyrve BUAbl aKKyMymnaLumMm SHEPrnu.
OHepreTuyeckne komnnekcbl (OK) M anekTpoTtexHonorumyeckne komnnekcol (OTK) c¢
ycTaHoBKamn Ha 6asze BUO u BAKY. OcHoBHble cxembl OK u I3TK m npuHumMnbl mnx
NCNONb30BaHWS.

MpoekTupoBaHne cucTteMm 3HeprocHabxeHusi Ha ocHose BUD
OcobBeHHOCTM reHepaumm 3Heprum CTaHumsaMm Ha ocHoBe BU3G. XapakTepHbl CyTO4YHbIV
rpadouk Harpyskun aHeprocuctembol. ONTMMM3aumsa paboTbl SHEProcUCTEMBI.
OCHOBHbIe 3Tanbl MPOEKTMPOBAHMSA CXEM YCTAHOBOK W CTaHuun Ha 6ase BUNS. McxogHas
nHdopMaLmsa, MeToAbl €e NONYyYEHUS U XPaHEHWS!.
OcCHOBHbIE 3HEPreTUYECKME MapamMeTpbl 3HEProycTaHOBOK M CTaHuui Ha Gase BUND wu
MeToAbl UX pacyeTa.
Mcnonb3oBaHue cuctem aBTomaTuamMpoBaHHOro npoektupoBaHus (CAlP) npu BbiGope m
00OCHOBaHMM MapamMeTpoB 3HEProycTaHOBOK WM CTaHuun Ha 6Gase BWUND. OcobeHHocTH
npoekTnpoBaHusa Marnbix MAC.
ABTOMaTU3NPOBaHHbIE CUCTEMbI Aucnetyepckoro ynpasneHus (ACLY) B aHepreTuke.
CTpykTypa u cuctema ynpasneHunsi 3HeproobbekTamu B ANEKTPOIHEPreTUKeE.
Mpobnembl 1 NepcnekTVBbl NOBbILWEHUA 3HEProddPEKTUBHOCTM U dHeprocbepexeHns B
chepe KKX n yupexaeHmsx obpasoBaHus.

OcHoBHas nuTepartypa
AbapaxmanoB P. C., NepeseaeHues 0. 1. Bo3obHoBNsiEMbIE UCTOUHUKN 3HEPrn.—Kas3aHsb:

2. babaes B. [1. Pecypcbl BO306HOBNSAEMbIX UCTOMHWKOB 3Heprun Pecnybnukn [darectaH:

YyebHo-cnpaBo4vHoe nocobne.—Maxauvkana: N3a-so «Pagyrar, 2015. —102 c.

3. Mnapoanepretuka. / T.A. dununnoea, M.LU. Mucpuxaros, KO.M.CungopkuH, A.l'. PycuHa - 2e

n3a. MNMepepab. - HosBocubumpcek: N3g-so HITY 2013, - 620 c.

4. OCHOBHble XapaKTepuUCTUKKN BeTpa. Pecypckl BeTpa n MeToapl Ux pacyeTa: y4eGHoe nocobue

/ Oeptoruna IM.B., ManuHuun H.K., MNyrades P.B., WecTtonanosa T.A. - M.: sgatensctBo MOW,
2012r.

5. Mamaes H. WN., babaeB b. [1. ®usnyeckne OCHOBbI WUCMNOMb30BaHWUS HETPAgULMOHHbIX

BO30OHOBMNSEMbIX UICTOYHUKOB 3Hepruu: y4ebH. noc. —Maxadkana: UMY Ary, 2001. -116 c.

6. MeTogbl pacyéta pecypcoB BO30OHOBMNSEMbIX MCTOYHWKOB 3Hepruu. YuebHoe nocobue /

Bypmuctpos A.A., BuccapuoHos B.W., OeprornHa [.B., KysHeuoBa B.A., KyHakuH [O.H.,
Manunun H.K., MNyraves P.B. - M.: sgatenbctBo MOW, 2-0e n3g., 2007, 144 c.

7. ConHe4vHas aHepreTuka. YyebHoe nocobue / BuccapuoHos B.W., eptornHa IM.B., KysHeLoBa

B.A., ManunuuH H.K. - M.: MapgatenbctBo M3, 2008, 276 c.

8. Dadpcpm k., BekmaH Y. OcHoBbI conHevHon TennoaHepretuku// nep. ¢ anrn. O.C. Monens,

C.E. ®puga v gp./Mopg pea. O. C. MNonensa. JonronpyaHein: nsg. Jom «AHTennek», 2013r,885

9. BeBegeHve B cneunanbHOCTb MAPO3NEKTPO3HepreTuka: yvyebHoe nocobue// coct. B.B.



3areeB. - CasHoropck : CLU® CoYy 2007. - 156 c.

10. ba6Gaes b. [O., Oannnun B. H. 3JHeproakkymynupyloowmne ycTaHOBKW. Y4yeOH. noc.
—Maxaukana: AMU Ary, 2002.-199 c.

11. PesHuukun J1. A. Tennosble akkymynatopsl. —M.: 1996.-91 c.

HononHuTenbHasa nuTepaTypa

1. Bonwanuk B. B., OpexoB I'. B. HuskoHanopHble rugpasnudeckune gsuratenu. —M.: Uag.
Accouwnauum cTp. By3os, 2009. —392 c.

2. Enunctpartos B.B. Boso6HoBnsiemas aHepretuka. Cl6: N3g-so MonutexH. YH-Ta, 2011.

3. BosobHoBnsiemas aHepreTuka B AeLEHTPann3oBaHHOM 3MNeKTPOCHabXeHUW: MoHorpadus /
B.B. llykytunH, O.A. CypxukoBa, E.B. LlaHgaposa. - M.: QHeproatomunsgat, 2008. - 231 c.

4. banbsaHHukoB M.U., Enuctpatoe B.B. BosoGHoBnsieMble UCTOYHWKM 3HEpPrnn. ACNEKThbl
KomnnekcHoro ucnone3osaHud. Camapa: OO0 «OdopT»; Camapckun rocya. ApX.-CTPOUT.
YHuepcutert, 2008. - 1 aks.

5. CnbukumH KO.Ll., Cnbumkun M.HO. HeTpagnumnoHHble 1 BO30OGHOBNSIEMbIE NCTOYHUKN SHEPTUN:
y4yeb.nocobue.- M: KHOPYC, 2010 r.

6. 'mopoanekTpocTaHunm Manon mMmowHocTK: ydeb.nocobue /A.E. AHgpees, A.U.
braweko, B.B. EnuctpartoB u gp.: nog pea. B.B. Enuctpartosa, CI16: nsg-so
MNonutexHnyeckoro yHmeepcuteta, 2005 r.

7. Anboo pna Posa. Bo3oGHoBnsieMble UCTOYHWUKM 3HEprun. PU3NKO-TEXHUYECKME OCHOBBI.
YyebHoe nocobue . -M.: 3apatenbctBo Meagma dopmat 2010r.

8. Waxoe WN.C. BoaHble pecypcbl 1 Ux paumoHanbHoOe nucnonb3oBaHue. - Ekatepunbypr : U3a-
Bo «AKBA-TTPECC», 2007

9. YeTtowHukosa J1.M. HeTpaamunoHHbIe BO30OHOBMNSIEMbIE MCTOYHUKU SHEPTUN. - YensaOuHCK.
M3ag-so KOYplY 2010 - 69 c.

10. Teanpenn n., Yanp A Bo3obHoBnssEMble UCTOYHUKN aHepruum. -M.:
OHeproatomnsgar,1990. —302 c.

11. [lonenb O. C., ®optoB B. E. OHepretmka B COBpPEMEHHOM Mwupe: Hay4yHoe
nspgaHue.—onronpygHein: N3g. pom «HTennekt», 2011. —-168 c.

Mporpamma BCTYNUTENbHOIO WCMbITAHUS B MarnucTpatypy Mo 3reKTPO3HEpPreTuke u
9NEKTPOTEXHUNKE cooTBeTCTBYeT  TpeboBaHusM denepanbHoro rocy4apCTBEHHOro
obpasoBaTenbHOro CcTaHgapTa Bbiclwero obpasoBaHusi - OakanaBpuaT MO  HanpasfieHUIo
13.04.03 OnekTpoaHepreTuka 1 aneKTpoTeEXHUKA.

ABTOp-cocTaBuUTeNb:
Bba6aeB b. 1. — A4.7.H., npodeccop Kadeapbl BO30OHOBSEMbIX UICTOYHUKOB 3HEPTUN



