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AJIBTEPHATUBHBIE CUCTEMbI
NCTOYHUKHU AHAJIN3A 3JIEKTPOCHABXEHHUE

Ymupszarxos P.A., m.m.u.,cm. npenooagameis
Kaszaxckuti azpomexnuueckuti ynusepcumem umernu C. Cetighynnuna, 2. Hyp-
Cyaman.

[IpoBenen aHaIu3 BO3MOKHBIX Pa3IUYHbBIX HMCTOYHUKOB
AJIEKTPOIHEPT UM, IOMCKBO30OHOBIISIEMbIX, HETPAJAUIIMOHHBIX, aJbTEPHATHUBHBIX
MCTOYHUKOB »dHepruu. lIpencraBieHa OllEHKa I€JI€COO0Pa3HOCTU Pa3BUTHS
ABTOHOMHBIX JHEPreTUYECKUX KOMIUICKCOB, BKJIIOYAIOIIME B CBOMl COCTaB
TpPaJAMIIMOHHbBIE U BO30OHOBIISIEMbIE UCTOUYHUKH SHEPTHUH.

B Hacrosimiee Bpemsi BeayTcs pabOThl  HAYYHO-TIPOU3BOJICTBEHHBIMHU
OOBEMHEHUSIMA TI0O HWCCJICOBAHWIO W  CO3JAHUIO  HETPATUIIMOHHBIX W
BO300OHOBIIIEMBIX HMCTOYHUKOB dHepruu [1, 2]. Hacymmoit mnpobuemoii
MPEJCTABIACTCS COKpAIICHUE HOMEHKJIATyphl DJHEPreTUYeCKUX YCTAaHOBOK U
UCIIOJIB3yeMBbIX MMH pabounx cpea. [IpoGiiemMbl sHEProcOEpeKeHUsT U AKOJIOTHU
3aCTaBIJISIOT 0OpAaTUTh BHUMAHUE HA YCTAaHOBKH, UCTIOJIB3YIONINE BO30OHOBIISIEMbIE
HMCTOYHUKH DHEPTUU (BETEP, COTHIIE, TIepenaj] BOIHBIX MOTOKOB U T.1I.).

AKTYyaJbHOCTh MPOOJEMBI 3HEPrOCOEPEKEHUST ONMPENEIAETCS HE TOJIBKO
IPOrPECCUPYIONTUM YBEIMUYECHUEM TPU JTI0OBIYE U TPAHCTIOPTUPOBKE MCKOIAEMbIX
OHEPrOHOCUTEIICH, 3amachl KOTOPBIX HEOE3rpaHWYHbI, HO U  IOCTOSHHO
YBEJIMYUBAIOLIAMCS YHEPTONOTPEOICHUEM.

Hebunutr osHEepruM U  OTPAHUYEHHOCTh  TOIUIMBHBIX  PECYPCOB  C
HapacTalpIlell  OCTpOTOM  ompenenser  HEOOXOAMMOCTh  mepexoja K
HETPAUIIMOHHBIM, aJIbTEPHATUBHBIM UCTOUHHKaM 3Heprun (AUD).

Baxunocts nepexona k AUD onpenensiercs:

o naryOHbIM ~ BIMSIHUEM  Ha  JKOJIOTHIO  OKpYy)Karouleil  cpeibl
TPaJULMOHHBIX SHEPTO TOOBIBAIOLINX TEXHOJIOTHU;
o CIOCOOHOCTBIO JMKTOBAaTh II€Hbl HA TOIUIMBHBIE PECYpPCHI CTpaHe,

IIEPBOM  OCBOMBIIEH  aQIbTEPHATUBHYIO DJHEPre€TUKY, CHIKasg CTOMMOCTH
aNIbTEPHATUBHOW M YBEJIMUMBAs LIEHY HA TPAAULMOHHYIO SHEPIHIO;

o POCTOM COLIMAJIbHOW HAIIPSDKEHHOCTH, B CBA3U C YBEIMYEHUEM
YUCJICHHOCTU W IUIOTHOCTH HACEJIEHUSA U POCTOM OHKOJIOTMYECKHX U JPYTUX



TsDKeIbIX 3a0oneBanuii B parioHax ADC, I'POC wu mpeanpusaruii TOILTUBHO-
AHEPreTUYECKOro KOMIUIEKCA.

OnHako BO3MOXKHBIE OOJACTH TMPUMEHEHUS ajJbTEPHATUBHBIX HCTOYHUKOB
ANEKTPOIHEPTUM HA CETOAHSIIHUNA OrpaHWYEHbl KX MOIIHOCTBIO U PECYpPCOM

(puc.1).
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Pucynok 1. Bo3MmokHble 005aCTH TPUMEHEHUS aJbTEPHATUBHBIX HCTOYHUKOB
AJIEKTPOIHEPTUU

B cBere »TOM mpoOnembl HaOMIOMACTCS yCTOMUYMBAST TEHICHIUS K
pacUIMPEHUI0 JEIEeHTPATN30BaHHbBIX (aBTOHOMHBIX) CHUCTEM JHEPrOCHAaO0KEHUsS B
CTpaHax, rjie 0opbrOa ¢ MOTEePSIMU YHEPTUU U IKOJIOTUUECKU BPETHBIMUA SMUCCUIMU
BO3BE/ICHA B PAHT TOCY/IapCTBEHHOU MOJIUTHKHU.

OnHO W3 Ba)KHEHIIUX HAMPABJICHUN CHUKEHUS MOTEPh SHEPTUU CBSI3aHO C
pa3pabOTKOW M TMPUMEHEHUEM KOMIUIEKCHOM BBIPAOOTKH pa3IMYHBIX BHJIOB
SHEepruM (HampuMep, B KOTEHEPAUMOHHBIX YCTAaHOBKAX M  DJIEKTPO-U
TEIMJIOCHA0XKEHNS) U BO30OHOBIISIEMbBIX SHEPTOUCTOYHUKOB.

Cy1iecTBEHHBI TEXHUKO-3KOHOMUYECKUH 3()PEKT MOXKET ObITh IMOIYYEH
MyTeM PEIICHHsS aKTyaJbHOM Hay4YHOU MpOOJIeMbl OOCCIEYEHHS DJICKTPUUYECKOM
sHEpruen noTpeduTeneit 00bEeKTOB aBBTOHOMHOTO SHEPrOCHA0KEHUSI.

OpHoii wm3 HauOosiee MEPCHEKTUBHBIX MYTEH pEIIeHUs MNpoOJIeMbl
¢ peKkTHBHOTO SHEProCHAOKCHHS ABTOHOMHBIX 00BEKTOB SABJISICTCS
UCIIOJIb30BAHUE MECTHBIX HETPAAUIIMOHHBIX W BO300HOBIISIEMBIX HCTOYHUKOB
SHEPIUMu.

BozoOuoBisiembie uctounuku sueprun (BM3J) — 370 uCTOUHMKM Ha OCHOBE
MOCTOSIHHO JICUCTBYIOIIUX WJIM TEPUOJUYECKH BO3HUKAIOIIMX B OKPYKAIOIICH
cpelie MOTOKOB AHEprun. Bo3oOHOBIsIEMast SHEPTHsI IPUCYTCTBYET B OKPYKAIOIIEH
cpeae B BHUIE DHEPrUM, HE SBISIONICHCS CIEACTBUEM LI€JICHANPABICHHON
NeSITENIbHOCTH YEJIOBEKA, 3TO SBISETCS €€ OTIMYUTEIbHBIM IPU3HAKOM.

JIns mpuMeHeHussT B COCTaB€ CHUCTEM HHEProCHAOKEHHS aBTOHOMHBIX
00BEKTOB HAWOOJBIUN MPAKTUYECKUN WHTEPEC MOTYT MPEACTABIATH CIEAYIOIIHE
BO300HOBIIIEMbIE HCTOYHHUKH: MIPSIMOE COJTHEYHOE U3ITyUYEHHUE; OMOTOIUIMBO; BETED;
BOJIHBI; TUAPOIHEPTHS; TPUITUBBI; TEOTEPMOIHEPIHSL.



BonbmmMHCTBY BO30OHOBIISIEMBIX HCTOYHUKOB MPUCYII KPYITHBIN HEAOCTATOK
— UX JHEPrus MOCTYyMaeT HeMnocTosiHHO. PaboTaroniye Ha Hel YCTAaHOBKHU JOJKHBI
UMETh JHOO0 AaKKyMYJISITOpBI, JHOO YCTaHOBKM — JyOiiepel, paloTarolmue Ha
TPAAUIIMOHHOM TOIUIMBE, WM JKE€ DIIEKTPUYECKasl CEeTh JOJDKHA HMETh
JOCTaTOYHYI0  €MKOCTb W MaHEBPEHHOCTb,  4YTOObI  KOMIIEHCUPOBATh
HEPUTMHUYHOCTH PabOTHI.

Hcnonp30BaHuE HTUX MCTOYHUKOB MOXKET OKa3aThbCid HSKOHOMHYECKHU
BBITOAHBIM Ha OOIIMPHBIX TeppUTOpHUsX Poccum, rae HCmoiab3yercs JA0poroe
MPUBO3HOE TOILJIMBO U HET LIEHTPAIM30BAaHHOI'O SHEPTOCHAOKEHHS.

Hcnonp30BaHue SHEPrUM BeTpa — AMHAMUYHO Pa3BUBAIOIIASCA OTPacCib
MUPOBOW 3HEpreTuku. [lpu OraronpusATHBIX XapaKTEpUCTHUKAaX BETpa CTOMMOCTD
«BETPOBOIN» MEKTPOIHEPTUU HUKE CTOUMOCTHU SIECKTPOIHEPTUU KTOILTUBHOMW.

K manemm I'DC ycnoBHO oTHOCAT craHnuu MoiHocThio or 100 kBT nmo
10MBT. DHepreTuueckuii moTeHIMan MajiabiX pek Poccun ouenp Benuk. OOmmit
CTOK 2,5 MiH. manblx pek cocraeisger 1000 ky0. KM. roia., 4yTo MO3BOJUT
npou3BoaAuTh Oosiee S00 mapa. kBT/4. anexkTposneprum.

Cozpanne wmanbix [DC mnpuBnekarenbHO Ha 0a3e  COXpPaHUBIIUXCS
TUIPOTEXHUYECKUX COOPYKEHMM M MaJlbIX BOJOXPaHWIMILAX, KOTOPBIX OoJjee
TBHICSYH.

[IpeoOpa3zoBaHre COTHEYHOM SHEPTUU B AIIEKTPUUECKYIO MOKHO BECTH Kak
TEPMOJMHAMUYECKUMH METO/IaMU (IOJy4YeHHEM Tapa BHICOKOTO JaBJICHUSA), TaK U
MPSMBIM NPE0OpPa30BaHUEM C TTOMOIIBI0 (POTORIEKTpUUECKUX TaHene. B cBs3u ¢
HEJOCTAaTKOM COJIHEUHOTO CBE€Ta B OOJIBIIMHCTBE PETMOHOB U JTOPOTOBHU3HBI
COJIHEYHBIE HUCTOYHUKHU SHEPTUU HE HAIIUIA LIMPOKOTO PaCIPOCTPAHEHUS.

@ OTJIMYUU OT TEIJIOBBIX JIEKTPOCTAHIUNA, KOTOPbIE XUMUYECKYIO SHEPTHUIO
TOIUIMBA BHAyajieé NPEBPALIAIOT B TEIUIO, a YX I[OTOM B 3JEKTPOIHEPIHIO, B
ToriuBHOM sJjieMeHTe (TD) mpoucxoauT HemocpencTBEHHOE IpeoOpa3oBaHue
XUMHUYECKON 3HEPTUH B DJIEKTPUUYECKYIO.

Kaxapiit Tun TO nuMeet cBOIO MPEeANOYTUTENbHYIO 00JaCTh UCIIOIb30BAHUS.
OpHako a7 UX IIMPOKOrO NMPUMEHEHHs TPeOyeTcs CYIIECTBEHHOIO CHMKEHHS
CTOMMOCTH JIEMEHTA.

[Tpu BBIOOpE cucteM 3HeprocHabxeHus ¢ BMD HeoOXOauMO y4UUTHIBATH,
YTO NOTPEOJICHHE SHEPTUH BO BPEMEHU HE MOCTOSIHHO M MOILIHOCTb KOJIEOJIETCs B
IIMPOKOM Juana3zoHe. Hampumep, peryiasipHOCTb COJTHEYHOM SHEPrHUU CUIIBHO
3aBUCUT OT Teorpapuuyeckoro MoJIOKeHHUs 00BEKTa IHEPrOCHAOKEHHUSI, MPUITUBBI
CTPOTO PETYJSPHBI, @ BETEP KpailHe HEPETYJISIPEH O CUJIE U HAIIPABJICHHUIO.

OO1ee KOJMYECTBO COJHEYHOM SHEpPruu, JIOCTUrarouiee IOBEPXHOCTU
3emun, B 7 pa3 00J1bllIe MUPOBOTO OTEHIIMANIA PECYPCOB OPraHU4YECKOr0 TOILIMBA.
[Torennuan COJIHEYHOM M BETPOBOM SHEPrUM BIOJHE JOCTATOYCH ISl HYXK]
AHEPronoTpedsIeHus Ha 3eMIIe.

[lenecooOpa3Hee pa3BUBATh ABTOHOMHBIE SHEPIeTHUYECKHE KOMILIEKCHI
(ADK), Briroyaromue B CBOM COCTaB TPAJUIIMOHHBICE HWCTOYHUKHU (HAIpuMmep,



T3eTb-3JIeKTpUuueckne ycTaHoBkH (JIDVY), akkyMynsiTopel) © BO30OHOBISiIEMBIE
UCTOYHUKH SHEPTUU.

CoctaB u xapakrepuctukn ADK HeE0O0X0AMMO YCTaHaBIMBATH C YyYETOM
MECTHBIX TPHUPOJHBIX YCIOBHA W MepuoandHOCTH neicTBus ADK HeoOxomumo
YCTAHABIIUBaTh C YYETOM MECTHBIX HPUPOJIHBIX YCIOBUM M NEPUOIUYHOCTH
neiicteuss BUD, ypaneHHocTH mnoTpeOuTEeNneil, a Takke KaTeropuiHOCTH U
MOTPEOIAEMOI MOIITHOCTH.

Haubonee craOmibHBIM HMCTOYHUKOM MOXET CIYXUTh TeoTepMajbHas
sHeprus. BanoBoil MUPOBOM MOTEHIHMANI T€OTEPMAIbHOW YHEPTUU B 3EMHOU KOpE
Ha royoune 10 kM B 1700 pa3 Ooibllle MHUPOBBIX T'E€OJIOTHUYECKHX 3aracoB
OpraHn4eckoro TtorrMea u cocrasisier 18 000 TpaH.T. yci. TonIMBa.

Pecypchl reorepManbHON SHEPIUU TOJBKO B BEPXHEM CJI0€ KOPBI TIIyOMHOM
10 3 kM coctaBisaoT 180 TpaH. yci. TommmBa. OAHAKO, IPU MOMBITKaX CO3/1aTh
ONBITHBIE YCTAHOBKM II0 HCIIOJb30BAaHUIO TE€OTEPMAIBHOW DJHEPTUU HMEIOTCS
TPYJHOCTH, CBSI3aHHBIE C 3KOJIOTMYECKOW O€30MacHOCThIO, PAlMOHAIIBHOCTBIO U
PEHTA0EIbHOCTHIO.

JIJist IpOM3BOICTBA AJIEKTPUUECKON dHEPTUH HanboJsee mpopabOTaHHBIMU Ha
CETOJIHSIIIIHUM JCHB SBJISIIOTCS BOIPOCHI, CBSI3aHHBIC C SHEPrUeH BeTpa.

Berpo »snekroycranoBku (BDY) skomormuecku UMCTHI U O€30MACHBI.
BaxneiimumMu U HauOosiee CIOXKHBIMU MPOOJIEMaMU HCIONb30BAHUS JHEPIHU
BETpa SIBJISIIOTCS CO3/JaHUE IKOHOMUYHBIX U S(PPEKTUBHBIX AKKYMYJIUPYIOIIUX
YCTPOMCTB.

[Ipu Hemocratke sSHepruu, BbIpabaThiBaeMoii BOY u He BO3MOXKHOCTH
BOCIIOJIHUTD €€ 3a CUET MPUMEHEHUSI aKKyMYJIUPYIOIIUX YCTPOUCTB, MOTpeOyeTCs
UCIIOJb30BaTh  PE3EPBHBIE  yCTAHOBKM B  BHUAE  JM3EJIb-T€HEPATOPOB,
ra3oTypOMHHBIX YCTAHOBOK U JIp.

Haubonee sdpdekTuBHOE NpPUMEHEHHE BETPO-AU3EIbHBIX SJIEKTPUUECKUX
yctanoBoK (B/IQY) Bo3MOKHO B pailoHax, rie cpeaHsis rogoBas CKOpPOCTh BeTpa
paBHa 6...8 M/c, T.€. B TOPHOI MECTHOCTH, a TAKXE Ha MOOEPEKbAX 3aJIMBOB, 03€P,
MOPEN U OKEaHOB.

Opnnako, HepoctatkoM BJ/IDY sBisieTcss HE3HAUUTENbHBIM pecypc pabOThI
IU3EJIbHOTO JIBUTaTessi BHYTpEeHHEro cropaHus (6...12 Thic. 4acoB) U CpOK
ciry>k0sb1 10 10 ner.

DHeproycTaHoBKM Ha 0a3ze 3jeKkTpoxuMuueckux renepatopoB (OXI') ¢
KHCIIOPOJIO-BOJOPOJHBIMU  TOIUIMBHBIMU ~ DJIEMEHTAMH HE KPUOT€HHOTO U
KPUOTEHHOI'O0 XPAHEHMSI PEarecHTOB MMEIOT €I€ MEHBIIUA pecypc, 3HAYUTEIbHO
nopoxke auzens (B 50...60 pa3), CylIeCTBEHHbIE OTHOCHUTEIbHBIC KalMTaIbHbIC
3aTpaThl HAa €IMHUITY MOIITHOCTH U CPOK CIyKObI 2...3 rona. (cMm. Tabmuiy 1).

Tabnuna 1. XapakTepucTuka HICTOYHUKOB 3JIEKTPOIHEPTHH

Neo | Tun wucrounuka | Makcu | Y nenbHas Cpoxk OTHOC. OtHOCHUT
1/ | DJIEKTPOIHEPTUU | - MOIITHOCTb CIyXO0 | Karl. e- JbHasg




1| bl, 3aTparbl | CTOUMOC
roasl | Ha en-ty | b
MomniHoc | nosmy4yeH

ITo ITo ™ (U1 | HOM
mMacce | 00beM JD2C=1) | anexTpo-
MalibH | BT/kT y SHETUU
BIH. kB1t/™m (s
KITI 3 JD2C=1)
1 DJIEKTPOCTAHIIUSA
c JIA3EIbHBIM
JIBUTATEJIEM. 0,25 |320 320 10 1 1
2 | DIEKTpOCTaHITUA
c
KapOIOpaTOPHBIM
IIBUTATEJIEM. 0,27 | 800 300 15 3 3
3 | I'a3orypOuHHas
yCTaHOBKa 0,2 1600 1900 30 24....30 | o 6
4 | DnekTpoxumMmuye 70... 50...

CKHI I'€HepaTop 0,7 200 200 2.3 30....150 | mo 60

5 | DnekTpoxumuue

CKHit 0,5...

AKKyMYJISTOP 0,8 10 500 | 1o 900 | 10 15....120 | mo 60
6 | TepmosnekTpuy

eckuil remeparop | 0,1 50 30 3 40...60
7 | TepMO3MUCCHOH

HBII T€HEPATOP 0,22 |50 30 1,5 60....150
8 | ADC 0,32 |- - 30 75....120 | mo 20

N3 Tabn.l BUAHO, YTO MHOTHE THUIBI MCTOYHUKOB DJIEKTPOIHEPIHUU 10
CPaBHECHUIO C JW3EIbHOM W BETPEHOM HJIEKTPOCTAHIMM HMEIOT 3HAYWUTEIIbHBIC
KalUTAJIbHBIE 3aTpaThl, BBICOKYID CTOUMOCTbH dJeKTpodHepruu, Huskuii KIIJ[ u
OTPaHUYEHHBIA CPOK CITYKOBI.

KIIJI mapocunoeix TOC, paborarommx Ha Ta3zy He mnpebimaer 0,4.,
coBpeMeHHbIe Tapora3zoBbie ycraHOBKHM uMeroT KIIJ no 0,6; a KIIJI comHeunbix
3JIEMEHTOB HA OCHOBE MOHOKPHCTAJIA KPEMHUS COCTABIISIET B HACTOSIIEE BPEMS —
0,2...0,3.

Tpetbss mpobiiema — mpsiMoe mpeoOpa3oBaHUE TEINIOBOM W JIPYTUX BHJIOB
SHEPIUM B DJJIEKTpUUYECKYr0. Beap JIerko ke OcCylIecTBIseTcs 00paTHOe
npeoOpa3zoBanue. Takue mpPoOSIEMBI Kak OpOIICHHWE 3aCylNUIMBBIX 3EMeEIlb,
ONPECHEHUE MOPCKOM BOJBI, APO3UM TOYB MPOTHOZUPOBAHUS  MPUPOIHBIX,
KAaTakJIU3MOB, 3€MJIETPSCEHUN, HABOJHEHUI, W3BEP)KCHUN BYJKAHOB U T.IL




SBIISIOTCA U3BEYHBIMU U BEPOSATHO €HI€ JOJr0 HE pa3pelIMMbIMU MpoOjeMaMu
YeJI0BEYECTBA.

Camas pemieBast AIEKTPOIHEPTHUSL — BETPOBBIX U TMAPOIIEKTPOCTAHUMN. B
HAcToAlIee BpeMs TIJOOATbHBIMU M TEXHHUUYECKUMU NpoOJieMaMu SIBISIFOTCS:
[lepBas mpoOnemMa — 3KOJIOrHMYECKas.

Benp nerko 3arpsizHseTcs BO3AYyX, Boja M 3emisd. [lodemy ke Tak CIIOXKHO
OUYMILNATH OT TSKEIBIX METAUIOB, TOKCHYHBIX BEIIECTB, OTXOJOB XHMHUYECKOH,
anepHol u nap. Bropas mpobnema —  3Hepreruyeckas, IIPOU3BOJICTBA
HAaKOIJIEHUSI W XpaHEHWs HHEpPruu  (AJIEKTPUYECKOM, MEXaHUYECKOM,
TUJPaBINYECKON U T.1.).

BbicOKkass ~ CTOMMOCTb  IOJIYYEHHOM  DJJIEKTPOIHEPIMM,  3HAYUTEIIbHBIC
KalMTAJIbHBIE 3aTpaThl, OrpaHUYEHHBIM Ccpok ciaykObl u Hu3kuil KIIJ. O uem
CBUJCTEIbCTBYIOT  CpPAaBHHUTEJbHBIE  JaHHble TaOMUIBI M IpadUyecKux
3aBUCHUMOCTEM.
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