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BBepeHune
CocTosiHMe TpaguUMOHHON 3HEpPreTukn B Mupe n npobrembl €€ aanbHENLero passuTusl.
Ponb BO306HOBASEMbIX UCTOMHUKOB 3Heprun (BND) B aHeprocnucteMe n nepcrnekTuBbl ero
MCNONb30BaHWS.
OCHOBHble MOHATUA W oOnpedeneHus B MpakTUKe WCCNedoBaHWs W UCMNOMb30BaHUA
BO30OHOBMNSEMbIX BUOOB 3HEPIUN.
NCTOYHMKM  BO30OHOBNSAEMbIX BMOOB 3HEprMM u  ux ocobeHHocTn. [eorpadus
aHepropecypcoB. MapameTpbl BO30OHOBNSEMbIX BUAOB SHEPTUN U METOAbLI X U3MEPEHUS.
CoBpeMeHHOe COCTOsiHME W MEepcneKkTMBbl WUCMOMb30BaHMS BO30OHOBNSEMbIX BWAOB
3Heprun B mupe, Poccuun n [larectaHe.

CornHeyvyHas 3HepreTuka
NCTOYHMKM noTeHumana conHeyHow pagvaumn. ConHeyHas pagvauusa: npsMmas wm
AnddysHaa. CnekTpbl BHEATMOCHEPHOTO N HA3EMHOrO COMMHEYHOro M3nyveHuns. Metoabl
N3MEPEHNS CONHEYHON paanauun.
3aBUCMMOCTb  COMHEYHOW  paguvaumMm  OT  BPEMEHW U WWUPOTbl  MECTHOCTMU.
MpoOoMKNTENBHOCTE AHA C  COMHEYHbIM  U3MyyYeHueM, MornowleHne B aTmocdepe.
OnTmanbHas opueHTaunsi NPUEMHUKa CONTHEYHOTO U3MNyYeHus.
OCHOBHble KaTeropun noTeHumnana CONHEYHOW 3Heprum M mMetonbl Ux pacyeta. Kagactp
COMnHeYHon aHeprmm. CoBpeMeHHOe COCTOSIHNE 1 MePCNeKTMBbI NCNOMNb30BaHMUS CONTHEYHOMN
3Heprun B Mmpe.
OcHoBHble  BMAObl  COMHEYHbIX 9HeproyctaHoBok (CJY). Cuctembl  COMHEYHOro
9NEKTPOCHabXEeHNs, ropsiyero BOAOCHAOGXEHWS, OTOMMEHUs, CYLUKW, OMNpPeCHEHWs,
rmaponusa u T.n.
BaweHHble COC. OcHoBHas TexHomnornyeckasi cxema, ee KOMMOHEHTbI U UX AHepreTuyeckme
xapakrepucTtkn. ONTuMmn3aumst CUCTEMbI «renMocTaThl-NMPUEMHUKY.
doToanektpudeckne CIOC. CTpyKTypa COSHEYHbIX 3MIEMEHTOB U MPUHUMNLI X paboTbl.
KoHCTpyKkumm conHeuHbix anemeHToB. OCHOBHble BWAbl NOTEPb 3HEPTUM U PAKTOPbI,
Bnustowme Ha K4 cdoTtoanemeHTa
KoHueHTpaTopbl M3NydYeHNs U UX pasHOBMAHOCTU M 0cobeHHOCTU mcnonb3oBaHus. KO
OCHOBHBbIX TUMNOB (poTO3NEMEHTOB. POTOINEKTPOCTAHLUS.
ConHeYHble KOMMEeKTopbl M WX pasHoBMAHOCTU. [lpyHUMN OEWCTBUSA, OCHOBHbIE
KOHCTPYKTUBHbIE 0C0B6eHHOCTU, KM CONMHEYHbIX KOMNNEKTOPOB.
CucTembl COMHEYHOro ropsivyero BoAoOCHabXeHus u otonneHus. Cxembl U 3NeMEeHThbI.
MeToabl pac4eTa cucTeM ConHeyHoro TennocHabxeHus (CCT).
MaccuBHble conHeuvHble cuctembl (MCC). OcHOBHbIE TUMNbI U X 0COBEHHOCTU. NaccuBHbIE
COfMHEYHbIe CUCTEMbl C HEMnocpeacTBEHHbIM OBOrpeBOM MOMELLEHUIN (CONMHEYHble OKHa,
opaHxepewu, Tennuubl, Npo3padHas Kpbiwa), ¢ 0O6OrpeBOM MNACCMBHOIO 3MEMEHTa BHE
nomeLLeHns (Tepmonpyabl, KOHTENHEPbI C BOAOW Ha KpbiLe 34aHun).
Kocmnyeckne COC (KC3C). OcHoBHble cxeMbl npeobpasoBaHMs U KOHLEHTpauuu
ConHe4vHoro wuanyvyeHmss Ha KCOC (oToanektpudeckne, MalwuHHbIE W MApsiMble
npeobpasoBaHusa aHeprum ConHua). NepcnektuBHble cuctembl nepegaydn aHeprum ¢ KC3C
Ha 3emnio (CBY-n3anyyeHune, 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 KaTeropuMm MNoTeHumana BETPOBOW 3HEprMn u meToabl Mx pacdeTa. Kagactp
BETPOBOW aHeprnn. OCHOBHbIE TEXHUYECKME CXEMbI MCMOMb30BAHUA SHEPTUN BeTpa U UX
Knaccudukauus.
Cnocobbl perynvpoBaHMsa 4acToTbl BpalleHUs BeTpoKofieca M ero MOLWHOCTU. Pexumbl
paboTbl BeTpokorieca. [logBeaeHHas M nonesHas MOLWHOCTb BETPOIHEProyCcTaHOBKU C
BEPTUKaNbHON N ropmM3oHTanbHOM ocamn. OCHOBHbIE BUAbI NOTEPb AHEPTUN.
BeTpoyctaHoBKM, npedHasHadeHHble AN  NPOM3BOACTBA  3NEKTPO3Heprun, Tenna,
MeXaHW4YeCKON 3Heprnm, u nx oCOBEHHOCTH.
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BeTpoycTaHOBKM C TOpPM3OHTaNbHOM W BepTUKanbHOW OcCblo BpaweHns. OCHOBHble
3MNeMeHTbl KOHCTPYKLMM.

BetpoanektpoctaHuusa (BOC) wnu BeTponapk. OCHOBHbIE MNPUHLUMBI ONTUMANbHOMO
MCNONb30BaHMSA 3HEepronoTeHuMana BeTpa B 3ag4aHHOM pernoHe. OPgeKT 3aTeMHEHNS B
BETpOnapke.

f'mapoaHepreTuka

MCTOYHMKM noTeHumana rmapo3HEpPreTUKN: eCTeCTBEHHbIE N UCKYCCTBEHHbIE BOOOTOKM U
BOJOXPaHWUNMLLA, BOAOXO3SAWCTBEHHbIE U ApYyrMe rnapoTexXHUYeckne cUCTeMbl, NeaHuKY,
noA3eMHble BOAbl, NPUMMBLI U OTAMBbI, BOSHbI M TEYEHUS B MOPSIX U OKeaHax.
TpaguunoHHaa un HeTpaguumoHHas (manas) rugposHepreTMka M UX OCOBEHHOCTW.
OcHoBHbIe NapamMeTpbl ICTOMHUKOB NMOTeHUMana manon rmgposHepretukn (MIF3). Metoabl
N3MepeHns Hanopa u pacxoga BoAbl.
Manble ruagpoaHepreTudeckue yctaHosku (M3Y) u rugpoanekrpoctaHuum (M3C) pasnuyHbIxX
TMNOB, BosiHoBble (BN3C) n npunueHble anekTpoctaHumm (M3C).
Manble [OC: knaccudpukauuoHHble npu3aHaki. OCHOBHble MeToabl UM CnocoObl
KOHLEHTpaumm Hanopa W pacxoga Bogbl. MopgenbHble U HaTypHble UCMbITaHUA
rmgpoarperaTtoB. Bogonogeogsawune n sogootsoadiume coopyxerHms MIroC.
OcHoBHble TUNbI rugporeHepatopoB MIOC (Ha NOCTOAHHOM W MNEPEMEHHOM TOKe,
CUMHXPOHHbIE Y aCUHXPOHHbIE). QHEPreTUYecKne XxapakTepuCcTUKN rmaporeHepaTopos.

FeoTepmanbHas aHepreTuka
eoTepmanbHasi 3Heprusi, OCHOBHbIE MOHATUA M onpeferneHund. VICTOYHMKM noTeHumana
reotepmanbHon sHeprum (FeoT3AC). MeToabl M3y4yeHUs reoTepmaribHbIX PECYPCOB M UX
Knaccudukauus.
Cunctembl M3BNeYEeHNsa reoTepmarnbHbIX PeCYpcoB U KX knaccudpukaumnsa. Cyxme ckanbHble
nopoAbl U eCTECTBEHHbIE BOOOHOCHbIE NIacThbl.
lMoTeHuman reotepmarnibHON 3HEPrun n meToabl ero pacyeta. CoBpeMeHHOe COCTOsIHUE U
nepcnekT1Bbl NCNONb30BaHWSA reoTepMarnibHON 3HEPrM B MUPE.
leoTepmanbHble  3HeproyctaHoBkn  ([eoT3Y) wm  anektpoctaHumm  (FeoT3C).
Mcnonb3oBaHue reotepmMarnbHOM 3HEPTMn: BO3MOXHOCTU U NOTPeBGHOCTH.
OcCHOBHbIE CXeMbl TEXHOMNOrMYeCKoro npouecca Ha MeoTI3C: Lunkn ¢ ogHMM Paboynm Tenom,
UMK ¢ AByMSA paboynmmn Tenamu, NnpsiMor NapoBon 1 ABYXKOHTYPHbIN LIMKAbI.

OHeprusa buomacc
OHeprusa 6uomacchl. IcTouHmk noTeHuunana 6uomaccel 1 ee reorpadua. Knaccudumkaums
6uoTonnuea.
OcHoOBHblE  TUMbl  3HEProOMpoOLIECCOB, CBA3aHHble C nepepaboTkon  Guomacchl:
TepmoxmMmnyeckme, bGruonornyeckmne, arpoXMmMmn4eckme.
MpousBoactBo u3 Guomaccbl GuoTonnmea. TexHororms npeobpasoBaHUs: CXUraHue,
nMponua, copaxmBaHue, aHadapobHOE pasnoXxeHue.
OcHoBbl hoTocuHTE3a. CoBpEMEHHOE COCTOSAHME U NepCneKTUBbLI UCNOMNb30BaHWUS SHEPTUN
Buomacchl B Mupe.
BroasHepretuyeckne yctaHoBku (BnoldY) M ux knaccudukauusi, OCHOBHbIE 3NEMEHTbI
TEeXHOMOrM4eckoro npotecca.
MeToabl pacyeTa OCHOBHbIX NapamMeTpoB 6uora3oreHepaToOpOB M UX JHepreTuyeckme
XapakTepUCTUKM.

HeTpagauunoHHble cnocobbl Nnpeobpa3oBaHNA IHepPrun
CoBpeMeHHOe COCTOSHME U NEPCMNEKTUBbI UCMOMb30BaHUS HU3KOTEMMEpaTypHOro Tenna
3emnun, Bogbl 1 Bo3ayxa B Mupe. OkeaHW4Yeckne TennoBble 3MEeKTPOCTaHLUMM U NpUHUMN
paboTtbl OT3OC.
TennoBble  Hacocbl, MpPUHUMNBI  MX  paboTbl M MCNONb30BaHWUSA.  CTOYHUKM
Hu3koTemnepatypHoro Tenna. OCHOBHblE KOMMOHEHTbl TexHomormyeckoro uukna THY:
cuctembl cbopa Tenna, ncnapurtenb, KOMIPECcop, KOHAEHCATOpP, paclUMpPUTENb.

40. Vicnonb3oBaHne aHeprum BOAHbLIX MOTOKOB.

41

KomnnekcHoe ncnonb3oBaHue 3HEePrmm BOOAOTOKOB 1 OXpaHbl BOOHbIX peCypCcoB



42. TexHMYecKkune acnekTbl Npeobpa3oBaHUsi BONTHOBOW SHEPTUN.
43. 3Heprusi NpuUnMBOB, NPUHLMIbLI pacyeTa, yCTpocTBa NpeobpasoBaHns SHEPTUM NPUSVBOB B
3NEKTPUYECKYIO SHEPTUIO.

OHeproakKymMynupyoluime yCTpaHOBKU, aKKyMYysiTOPbl 3Heprum

44, HasHayeHue aKkKyMynaTOpOB 3JHEPrnm WM MPUHUMUMBI akKyMyrnmpoBaHus: Buonornyeckoe,
XMMUYeckoe, TenrnoBoe, SnekTpudeckoe, MexaHumdyeckoe. OCHOBHblE XapaKTepUCTUKK
aKKyMYIATOPOB.

45. OcHoBHble crnocobbl nepegjayn 3Hepruun: TpybonpoBoAbl, kabenbHas ceTb, NUHUK
anekTponepeaayn, KOHTEMHEPHbIE NEPEBO3KN, NX OCOBEHHOCTU U XapaKTepUCTUKN.

46. Cnocobbl 3apaakv akkyMynaTopoB aneKkTpudeckon aHeprun. MNMpoueccsl, npoTekatoLwue npu
3apsaake v paspsiake KUCNOTHBIX akKyMynsTOpPOB.

47. lMpouecchl, npoTekawwme npu 3apsgke U paspsake LWenoOYHbIX akKyMynsiTopoB (Ha
NPUMeEpPE Xereso - HUKENEBbIX akKyMynsaTOpPOB).

48. JHeproakkymynupyowme yctaHoBkn (SAKY) n ctaHuum (BAKC): rmgpoakkymynupyoLwime,
TennoBble, UHOYKTUBHbIE, BOOOPOAHbIE M ApYyrve BUAblI aKKyMymnaumMmn SHEPrun.

49. DBHepreTudeckne komnnekcbl (OK) u anektpoTtexHonorumdeckne komnnekcbl (3TK) c¢
ycTaHoBKamn Ha 6asze BUO u BAKY. OcHoBHble cxembl OK u I3TK m npuHumMnbl mnx
NCNONb30BaHWS.

MpoekTupoBaHne cucTteM 3HeprocHabxeHusi Ha ocHose BUD

50. OcoGeHHOCTM reHepaumm SHeprnm CTaHuusiMM Ha ocHoBe BUO. XapaKTepHbI CyTOYHbIN
rpadouk Harpyskun aHeprocuctemol. OnTuMmsaumsa paboTbl SHEProcUCTEMBI.

51. OcHOBHblE 3Tanbl NPOEKTUPOBAHUA CXEM YCTAaHOBOK WM CTaHUu Ha 6ase BUNJ. UcxogHas
nHdopMaLmsa, MeToadbl €e NONyYEHUs U XPaHEHWS!.

52. OcCHOBHbIE 3HEPreTUYECKME MapameTpbl 3HEProycTaHOBOK M CTaHuuin Ha 6ase BUNO wu
MeToAbl UX pacyeTa.

53. Wcnonb3oBaHne cucteM aBTomMaTuUanpoBaHHOro npoektupoBanus (CAIP) npu Bbibope u
00OCHOBaHMN MapamMeTpoB 3HEProycTaHOBOK WM cTaHuun Ha 6ase BU3I. OcobeHHocTn
npoekTnpoBaHusa Marnbix MAC.

54. ABTOMaTU3MpOBaHHblE cUCTeMbl AucneTyepckoro ynpasneHus (ACOY) B 3HepreTuke.
CTpykTypa u cuctema ynpasneHunsi 3HeproobbekTamu B ANEKTPOIHEPreTUKeE.

55. MNpobnembl 1 nepcnekTMBbl NOBbLILWEHNA 3HEProadPEeKTUBHOCTU U 3HeprocbepexeHns B
chepe KKX n yupexaeHmsx obpasoBaHus.
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