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BBegeHune

CocTosiHMe TpaguUMOHHOW 3HEPreTMkn B Mmpe 1 npobnemsl eé ganbHenLwero passmTus.
Ponb B0306HOBMSIEMbBIX UCTOYHMKOB 3Heprun (BN3D) B aHeprocuctemMe n nNepcnekTnBbl €ro
NCNOMNb30BaHUA.

OCHOBHbIE MOHATMS W ONpeaeneHnss B NpakTUKe WCCNeAoBaHWs M MCMONb30BaHMS
BO30OHOBNAEMbIX BUAOB SHEPIUN.

NCTOYHMKN BO3OOHOBMSIEMBIX BWOOB 3SHEPrMM U uX ocobeHHocTn. [eorpadus
3Hepropecypcos. [NapameTpbl BO306HOBMSAEMbIX BUAOB 3HEPTUN U METOAbI X U3MEPEHUS.

CoBpeMeHHOe COCTOsSiHME W MNEepPCNeKTUBbI MUCNONb30BaHMSA BO30OHOBNSEMbIX BUMAOB
aHepruun B Mmupe, Poccumn n [larectaHe.

ConHe4yHas 3HepreTuka

NcTouHmkn noTeHumana conHeyHow pagumaumu. ConHeyHass paguauusa: npsMmas um
anddysHada. CnekTpbl BHEATMOCHEPHOrO M HAa3EMHOIO CONTHEYHOro M3nydeHunsa. MeTtogbl
N3MEepPEHMNS CONTHEYHOW paanaLmu.

3aBMCMMOCTb  COMHEYHOW  paguauum  OT BPEMEHM U LWIMPOTbl  MECTHOCTW.
MpoOooMKNTENBHOCTE OHA C  CONHEYHbIM  M3rydeHueMm, nornoweHne B atmocdepe.
OnTumanbHas opMeHTauusa NpUeMHUKa CONTHEYHOro N3ny4YeHus.

OCHOBHbIE KaTeropmm noTeHuMana COfHEeYHOW IHEpPrMn 1 MeToabl Ux pacyeTa. Kagactp
COnHeYHon aHeprun. CoBpeMeHHOe COCTOSHME U NEPCNEKTUBbI UCNOMNIb30BaHUSA CONTHEYHOWN
3Heprun B Mupe.

OcHoBHble BWAObl COMHEYHbIX 3HeproycTaHoBok (CJY). Cuctembl COMHEYHOro
9NeKTPOCHabXeHWsi, ropsidero BOAOCHAOXEHUSA, OTOMMEHMUS, CYLUKW, OMNpPEeCHEeHwus,
rmaponusa u T.n.

BaweHHble C3C. OcHoBHass TexHonornyeckas Cxema, €€ KOMMOHEHTbl U KX
aHepreTmyeckme xapakrepuctukn. ONTMMM3aumnsa CUCTEMbI «reNIMOCTaTbl-NPUEMHUKY.

dotoanektpuyeckne CIOC. CTpykTypa COMHEYHbIX 3NEMEHTOB M MPUHUMMbLI UX paboThI.
KOHCTpYKUMM COMHEeYHbIX anemMeHToB. OCHOBHble BUAbl NOTEPb 3JHEPrUn U akTopbl,
enusowme Ha KN dpotoanemeHTa

KoHueHTpaTopbl M3NyYeHns n nx pasHOBUOHOCTU N 0COBEeHHOCTU ncnonb3oBanus. KMo
OCHOBHbIX TUNOB POTO3IEMEHTOB. POTOINEKTPOCTAHLUMS.

ComnHeyHble KOMNEKTOpbl M WUX pPasHOBMAHOCTW. [MpuHUMN AOEenCcTBUS, OCHOBHbIE
KOHCTPYKTUBHbIE 0CcOBeHHOCTU, KT CONHEYHbIX KONNeKTOpOoB.

Cuctembl COMHEYHOro ropsayero BogocHabxeHus n otonneHna. CxeMbl U 3NEMEHTHI.
MeToabl pacyeTa cuctemM CosniHeYHoro TennocHadxeHus (CCT).

MaccuBHble cornHeyHble cuctembl ([1CC). OCHOBHble TuUNbl U KX OCOBEHHOCTMW.
[MaccuBHblE COMHEYHblE CUCTEMbI C HEMNOCPEACTBEHHbIM OBOrpeBOM  MOMELLEHWUN
(conHeuyHble OKHa, opaHXepew, TeMnuubl, Npo3pavHas Kpbiwa), ¢ 000rpeBoM NMacCUBHOIO
anemMeHTa BHe NomeLleHns (TepMonpyabl, KOHTENHEPLI C BOAOW Ha KpbILe 34aHuN).

Kocmuudeckne COC (KCIOC). OcHOBHble cxeMbl Mpeobpas3oBaHWst M KOHUEHTpauuu
conHeyHoro um3anydeHnss Ha KCOC (doToanekTpudeckne, MaWIUHHbIE W MpsIMble
npeobpasoBaHus aHeprun ConHua). MNepcnekTnBHble cuctemMbl nepenayvn aHeprum ¢ KC3C
Ha 3emnio (CBY-n3anyyeHve, nasepHbln nyy).

BeTtpoBas 3aHeprus

MCcTouHMKM noTeHumana BeTpoBOoM aHeprun. OCHOBHbIE XapaKTEPUCTUKN BeTpa MU
MeToabl UX onpegeneHus. 3aBUCUMOCTb NapamMeTpoB BeTpa OT BbICOThl M BpemMeHU. Posa
BETPOB.

OcHoBHbIE KaTeropmm NoTeHUmana BeTPOBOM 3HEpPrnn n meToabl Ux pacdeta. Kagactp
BETPOBON 3Heprun. OCHOBHbIE TEXHUYECKME CXEMbl MCMOMNb30BAHUS 3HEPrnn BeTpa U UX
Knaccudukaums.

Cnocobbl perynupoBaHnsi 4acTOTbl BpaLLeHNs BETPOKONeca U ero MOLHOCTU. Pexumbl
paboTbl BeTpokoneca. lNoaBeoeHHast U nonesHass MOLHOCTb BETPOIHEProycTaHOBKU C
BepTUKaNbHON U ropnsoHTanbHon ocsiMn. OCHOBHbIE BUAbI NOTEPb AHEPTUU.

BeTpoycTaHOBKKW, npedHa3HayeHHble Ans MPOU3BOACTBA 3NEKTPO3Hepruun, Tenna,
MeXaHU4YeCKOW 3HEpPrmm, 1 nX oCOBEHHOCTW.
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BeTpoycTaHOBKM C TrOpuM3OHTanNbHOM M BEPTUKaNbHOW OCbio BpalleHusi. OCHOBHble
3N1EMEHTbI KOHCTPYKLUUN.

BetpoanekTtpoctaHums (BOC) unu Betponapk. OCHOBHblE MPUHUMMLI ONTUMAanbHOIo
MCNONb30BaHNA 3HEPronoTeHUMana BeTpa B 3a4aHHOM pernoHe. ekt 3aTeMHEHNsT B
BETponapke.

FmapoaHepreTuka
NcTo4HMKN NoTeHUmMana rmapo3HepreTMkn: eCTECTBEHHbIE U UCKYCCTBEHHbIE BOOOTOKU U
BOAOXPaHUNULLA, BOAOXO3SIUCTBEHHbIE U ApYyrye rMApOTEXHUYECKMe CUCTEMbI, NeOHUKU,
NnoA3eMHble BoAbl, NPUNNBLI U OTNMBLI, BOMHbLI U TEYEHMS B MOPSIX U OKeaHax.

TpagnumoHHas M HeTpaguumoHHast (Manasl) rmoposHepretTMka U ux OCOBEHHOCTW.
OcHOBHble napameTpbl UICTOYHUKOB MoTeHumnana manon rmapoaHepretvkn (MIr3). Metogp!
N3MepeHnsa Hanopa n pacxoaa Bogpbl.

Manble rngposHepretTndeckne ycrtaHoBkn (F3Y) wm ruagpoanektpoctaHumm (F3C)
pasnuyHbIX TMNOB, BonHoBble (BNAC) n npunueHble anekTpoctaHumm (M3C).

Manble [OC: knaccudukaumoHHble npu3Hakn. OCHOBHble MeTOAbl M ChocoObl
KOHLUEeHTpaumMm Hanopa W pacxoga Bogbl. MopgenbHble W HaTypHble UCNbITaHUA
rmgpoarperatoB. Bogonogeogdiwime n sogooTteogsime coopyxeHms MIrOC.

OcHoBHble TUMbl rngporeHepatopoB MIOC (Ha MNOCTOSAHHOM W MEPEMEHHOM TOKe,
CYHXPOHHbIE U aCUHXPOHHbIE). QHEepreTudeckme XxapakTepucTukn rmaporeHepaTopos.

FeoTepmanbHas aHepreTuka
eoTepmanbHasa aHeprusi, OCHOBHbIE MOHATUSA U onpefeneHuns. VICTOYHMKM noTeHumana
reotepmanbHon aHeprun (FeoTOC). MeToabl M3ydeHMs reoTepMarnbHbIX PECYPCOB U UX
Knaccudukaums.

Cuctembl u3BreYeHUs reoTepmaribHbIX PEecypcoB WM uX knaccudukaums. Cyxve

CKarbHble NOPOoabl N €CTECTBEHHbIE BOOOHOCHbLIE NMACThI.
lMoTeHuman reoTepmanbHON 3HEpPrun 1 meToapsl ero pacyeta. CoBpeMeHHOe COCTosHME
N NepCcneKkTyBbl NCNOMb30BaHNS reoTepmarnibHOM 3HEPTUn B MUpE.

leoTepmanbHble  aHeproyctaHoBkn (MeoTJY) u  anekTpocTaHumm (MeoT3IC).
Mcnonb3oBaHne reotepmanbHOM SHEPTUMKN: BO3MOXHOCTU 1 NOTpeOHOCTM.

OcCHOBHbIE CXEMbI TexHosornyeckoro npouecca Ha 'eoTOC: umkn ¢ ogHMm pabounm
Tenom, Uukn ¢ oByms pabo4mmu Tenamu, npsiMon NapoBOW Y ABYXKOHTYPHbIV LIMKIIbI.

OHeprus 6uomacc
OHeprna OGuomaccbl. WCToYHUK noTeHumana 6uomaccel u  ee reorpadus.
Knaccudukaumsa 6uotonnuea.
OCHOBHbIE TUMbl 3HEProONPOLECCOB, CBs3aHHble C nepepaboTkon BGuomacchi:
TepMoxummyeckme, buonornyeckune, arpoxmMmMmyeckme.
MpounsBoacTBo n3 Buomaccel Guotonnuea. TexHororns npeobpasoBaHUst: CXUraHue,
nuponua, copaxusaHue, aHasapobHoe pasnoxeHuve.
OcHoBbl poTocuHTEe3a. COBpeEMEHHOE COCTOsiHME W MNEepCnekTUBbl UCMNONb30BaHUS
3Heprnm buomaccol B Mupe.
BroaHepreTnyeckme yctaHoBku (BrnolY) n mnx knaccudukaums, OCHOBHbIE 3MEMEHTbI
TEXHOINOrM4YecKoro npotiecca.
MeToabl pacyeTa OCHOBHbIX NapameTpoB GuorasoreHepaTopoB M UX IHepreTnyeckne
XapaKTEPUCTUKM.

HeTpaanumoHHbIe cnocobbl Npeobpa3soBaHUA 3Heprum

CoBpeMeHHOe COCTOsIHME U NEePCNEeKTUBbI UCMONb30BaHNS HU3KOTEMMNEPATYPHOro Tenna
3emnn, Boabl M Bo3gyxa B Mupe. OkeaHMYecKkne TensnoBble 3MEeKTPOCTaHUMU U NPUHLMN
paboTel OT3C.

TennoBble  HaAcoCbl, MPUHUMNBI  UX paboTbl WM  UCNOMb30BaHUA.  VICTOYHUKM
HM3koTemnepaTypHoro Tenna. OCHOBHblE KOMMOHEHTbl TexHorornyeckoro uukna THY:
cucTeMbl cbopa Tenna, ucnapurternb, KOMNPECcop, KOHAEHCATop, pacLUMPUTENb.

Ncnonb3oBaHne 3Heprnm BOAHbIX MOTOKOB.

KomnnekcHoe ncnonb3oBaHue 3Heprnv BOAOTOKOB U OXpaHbl BOAHbLIX PECYPCOB
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TexHn4eckne acnekTbl NpeobpasoBaHNsi BONTHOBOW 3HEPIUN.
OHeprua npunvMBOB, MPUHUMUMBI pacyeTa, YCTponcTeBa npeobpasoBaHMs SHEPrun
NMPUNNBOB B 3NEKTPUYECKYIO IHEPTUIO.

OHeproakkymynupyrouime ycTpaHOBKU, aKKyMynsaTOPbl dHEPrun

HasHaueHne akkyMynaTOpoB SHEPrum 1 NpUHUMMNbLI akkyMynupoBaHus: Guonornyeckoe,
XMMUYyeckoe, TENnoBoe, anekTpuyeckoe, mexaHudeckoe. OCHOBHblE XapaKTePUCTUKM
aKKyMyrnsTOpOB.

OcHoBHble cnocobbl nepegayn aHeprun: Tpybonposodbl, KabenbHas ceTb, NUHUK
anekTponepenayvn, KOHTEMHEPHbIE NEPEBO3KU, X OCOBEHHOCTU U XapaKTEPUCTUKN.

Cnoco6bl 3apsiaku akkymMynaToOpoB 3MneKkTpuyeckomn aHepruu. MNpouecckl, npoTekatoLwmne
npu 3apsake n pa3psgke KUCNOTHBIX akKyMynsiTOPOB.

Mpouecchl, npoTekatwme nNpu 3apsake M paspsagke LWEenoYHbIX akkyMynaTopoB (Ha
nprYMepe Xerneso - HAKENEBbIX aKKyMyIsaTOPOB).

OHeproakkymynupyoLime YCTaHOBKU (DAKY) n cTaHumm (SAKC):
rMApOaKKymynupyowme, TennoBble, WHAYKTUBHbIE, BOOOPOAHbIE W  Apyrve  BuAbl
aKKyMYIsiLumn SHepruu.

OHepreTmyeckne komnnekcbl (AK) m anekTpotexHonormyeckne kommnnekcbl (3TK) ¢
yctaHoBkamyn Ha 6Gasze BUIO u OAKY. OcHoBHble cxembl QK n OTK v npuHUMnbl mnx
NCNONb30BaHWS.

lMpoekTupoBaHue cucTeM aHeprocHabxxeHus Ha ocHoBe BUD
OcobeHHOCTUN reHepaLmmn aHeprun cTaHunaMmn Ha ocHose BND. XapakTepHbIn CyTOYHbIN
rpaduk Harpy3km aHeprocmctembl. OnNTMmnsaumsa paboTbl SHEProcUCTEMBI.
OcHoBHbIE 3Tanbl NPOEKTUPOBAHNS CXEM YCTAaHOBOK U cTaHumMi Ha 6ase BU3. VcxogHas
NHdopMaLms, MeToabl ee NoNy4YeHUs N XPaHEeHUS.
OCHOBHbIE 3HEPreTUYECKME napameTpbl SHEPrOoyCTaHOBOK M CTaHUMi Ha 6ase BUI u
MeToAbl UX pacyeTa.
Vcnonb3oBaHne cuctem aBTOMaTU3MpoBaHHOro npoektuposaHus (CAIMP) npu Beibope
n 06OCHOBaHMM NapamMeTpOB 3HEProycTaHOBOK M CTaHuumi Ha 6ase BU3I. OcobeHHocTH
npoekTnpoBaHusa manbix MN3C.
ABTOMAaTM3MpPOBaHHbIE CMCTEMbI gucneTtdyepckoro ynpaeneHus (ACLY) B sHepreTuke.
CTpyKkTypa u cuctema ynpaBneHus 3HeprooobekTamm B 3NEKTPOIHEPreTUKE.
Mpob6nembl 1 NepcnekTMBbl NOBLILLEHNSA 3HEProadPPEKTUBHOCTU U dHEProcOepexeHns B
chepe KKX n yupexgeHuax obpasoBaHus.
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