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3/ieKmpuyeckou
JHepeuu




Codepi)xaHue npe3seHmMauyuu

1. BcrynneHwue;

2. Tvnbl aneKkTpoCcTaHUUM;

3. lNpoueHTHOe COOTHOLWEeHNe NCTOYHUKOB
3NIeKTPUYECKOU IHEpPruum;

4. TUnbl 3NEeKTPOCTaHLUUU U UX CXEMbl;

5. NepcneKkTuBbI pa3BUTUSA INEKTPOIHEPIuu;
6. Moayman u oTBETDb;

7. NMoayman v pewum;

8. 3akno4veHue.



Cmoum 51u 3KOHOMUMb 3JIeKMPOIHEpP2Uro?

EXEMOAOHO B CoeanHeHHbIx LUTaTax BNnycTylo pacxoayercs
3NEeKTPO3HEepPrnua Ha cymmy B Mmunnuapa gonnapoB. CTonbko
3Heprun xBaTusno Obl Ha ropoa pa3mepom ¢ HYukaro. ITo
O0BLSACHAETCSA TeM, YTO TaKue YyCTPOMCTBA, KaK KOMMNbIOTEPbI,
cdakcbl, BuAeoMarHuTopoHbI, TereBM3opbl, NpourpbiBaTenu Aons
KOMMNaKT-AUCKOB U Aaxe KodeBapKun, He BbIKMHOYaKT U3 CeTH, a
nepeBOOAT B PeXUM rotoBHOCTU. [logcuntaHo, YTO 3a TO BpeMs
NOKa aNeKTPOoCTaHUNA BbipaboTaeT KONIM4YeCTBO IHEpPruu,
exerogHo notpedonsemon B BenmkobputaHum Takummn
«OTKJTHOYEHHbIMUN» YCTPOMNCTBaAMM, OOpa3yeTcs NOSIMUSITIMOHA
TOHH NMAaPHUKOBbIX ra3oB. 3TN rasbl BblOpacbIiBalOTCA B
aTmocdepy, U3-3a 4ero yBenm4mMBaeTcs BepOATHOCTb
rmodanbHOro norensieHMs. «XoTa cpean MOJIoAeXn u crano
MOAHO 3a00TUTLCA 006 OKpyXawlLieun cpeae, NMUWb HEMHOrne
BUOAT CBA3b MeXAy NPON3BOACTBOM 3JIEKTPOIHEPrumn u
NnoTensieHUeM Ha nriaHeTe»,— roBOpPUTCH B IOHOOHCKOMW rasete
«Tanme».
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[Ipou3zeoocmeo asiekKmpoaHepauu
Ha pa3J/iluyHbIX munax
arekmpocmaHyuu ( e %)

A\

-1 — TennoBble

-2 —-13C

-3 — aTOMHbIE

-4 — 3NeKTpoCcTaHUunNu
Ha BO30OOHOBNSAEMbIX
MCTOYHMKAX IHEepruu

(kpome N'3C).



Tennoebie annekmpocmaHUyuu

TennoBble 3NeKTPOCTaHUNUN ABNAIOTCA
Hanboriee pacnpocTpaHEHHbLIMU U
BbipabaTbiBatoT okosio 70%
aneKkTpoaHeprum B Poccun. Nx
npenmyLLecTBOM AABNAeTcs
CpaBHUTESIbHO HNU3KaA CTOMMOCTb
cTpouTenbcTBa. HegocTtaTkamm
TennoBbIX CTaHUMUN ABNAETCA pacxon
OonbLIOro KorinyecTsa TonnMBa u
3arpsi3HeHue OKpyxaroLlien cpeabil.



'ocyOdapcmeeHHblIe palioHHbIe
asiekmpocmaHuyuu

’PAC cTposTca no

OnoYyHomMy npuHUMny.

B cocTtaB 6noka BxooAaT

KOTén, TypoOuHa,

reHepaTop U :

TpaHcdopmaTop. .'« 2
MoLwHOCTb ‘ 2

COBpPEMEHHbIX GMoKoB | | A

aocturaet 800 Thic. KBT. ' f‘}lﬁ.,m o
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TexHosmo2u4yeckasi cxema 6sioka NP3C

JInHnga

na

[eHepaTop

Hacoc ( Hacoc

KoHgeHcaTtop




TennoanekmpoueHmpasnu

TILU otnunyatrotcsa ot NPAC Tem, 4TO OHMU
He cOpacbIBalOT TEeNyr BoAy B
OKpy>XawLue BOOOEMbI, a UCMOSbL3YHOT eé
ANA CHabXeHnA napom U ropsavyen Boaoun
NMPOMbILUSIEHHbIX NPEeANPUATUNA U XUIbIX
AOMOB. JTO NoBbIWaeT KO3 PuneHT
NoJsie3HOro AeucTBuA
TEenJsIo3NIeKTPOoLeHTpanm.



llapo2a3oebie ycmaHOB8KU

Ha napora3oBbiX ycTaHOBKax
MCNOJb3YHTCH ra3oBble TYpPOUuHLI. B Kamepy
cropaHusi nogaeTcs ras n so3ayx. NMpoaykrbl
cropaHus ¢ Temnepartypoun okono 2000
rpagycoB NoAaroTCs B ra3oBYHO TYPOUHY,
KOTOpas BpallaeT poTop reHepartopa. a3bl
Ha BbIXxoAe U3 TYpOMHbI, UMeroLmne
Temnepartypy 700 rpagycoB, cOpacbiBaroTCS
B MapOBOUN KOTE.



[[nopoaneKkTpocTaHUUU

niioTuHa [[OC ncnonb3yoT 3Hepruo naaa-
OaroLlen Boabl, pasHOCTb YPOBHEN
KOTOPOW cO34aeTcs C NOMOLLLHO
nnotuHebl. ' OC BbipabaTbiBatloT

okono 15% aneKkTpo3aHepruu.
[Mpenmyiecteamm [ OC

reHepaTop ABNSAETCHA HN3Kas
_ CTOMMOCTb 3HEprun v
BbICTPbIV NYCK B pabo-
TY, @ HEOOCTaTKOM —
Ooporoe CTPOUTESTb-
CTBO N 3KOJIOrMYEeCKne
npobrnembl Ha
PaBHUHHbIX peKax.

TYypOMHa




AMOMHbIe asiekmpocmaHuyuu

ATOMHbIE 3/71eKTPOCTAHLUUU UCMNOSb3YHOT B
Ka4yecTse Tonnuea «oboraueHHbIW»> ypaH. Ha Hux
BbIpabaTbieaeTtca okono 15% anexTposHepruwm.

TTpeumyiecteamu
ADC asnaetca HU3Kaa
CTOUMOCTb 3Heprum u
6onblwme 3anacol

YpaHa.

Hepnoctatkamu A3C
_ ABNAlOTCA AOporoe

& CTPOUTENbCTBO U
npobnema 3axopoHeHUs
aAepHbIX OTXOAOB.
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TexHono2u4yeckast cxema 6s1oka A3C
TpaHcdopmaTop
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JsIeKmpocmaHuyuu Ha 80306HO-
8JiIsieMbIX UCMOYHUKax 3Hepauu

TeopeTUYeCKU 3TU INEKTPOCTaHLUUN OYEeHDb
BbIFrOAHbI, T.K. HE UCMNOJIb3YIOT NMOJIE3HbIX
UCKOMaeMmbIX, 3anacbl KOTOPbIX ObICTPO
yMeHbLliarTcAa. OgHaKo, Mbl MOKa He Hay4YUNnUcb nx
achekTMBHOMY NPMMEHEHUI0, BCNeACTBUE Yero ux
Aons B obLem npon3BoAcCTBe INeKTpoaHeprum (6es
yyeTta '93C) He npeBbIwaeT 1%.

- BetpoBbie 3C ncnonb3yT 3HEPruKo BeTpa,

- npunuBHble 3C NCNONb3yKT 3HEPruld MNpUIINBOB
U OTINIUBOB,

- reotepmManbHble 9C ncnonb3yrT TENNO
noAa3eMHbIX NCTOYHUNKOB,

- COJIHeYHble 6aTapen UCNONbL3YIOT IHEPruto
COJTHEeYHbIX JIy4yemn.



llpunueHbie annekmpocmaHyuu

AHEeprna MOPCKMUX NpuUnmMBoB orpoMHa. OgHako npakTnyeckoe
UCnoJsib3oBaHWe 3aTPyAHEHO, NO3TOMY MOPS U OKeaHbl MOTyT
YAOBNETBOPUTb TONbKO 1% MUPOBOU 3HEPronoTpedHOCT!.

JdocmouHcmea:

-MyuHUMYM NOBEPXHOCTU Ha cyLle
-He 3arpsasHaeTcsa atmocdepa
-fJapoBON UCTOYHUK

Hedocmamku:

-B MOpe 3aHMMaeT O4YeHb 6oNbliMe NPOCTPaHCTBA, ONAacHO AN
CyAoxoAacTBa.



'eomepmanibHass aHep2emMuUKa

FeOTepmaanaﬂ dHepreTnkKa — 31o Tensiota, KotTopas

reHepupyeTcs BHYTpu 3eMnm B UCTOYHUKU OFPOMHOM CUTbI
(BHYTpEeHHAA aHeprus 3emMnn).

HdocmouHcmea:

-lMpakTnyeckasa HenccsskaeMocCTb U NosiHas He3aBUCUMOCTb OT
yCNOBUU OKpYyXKaroLlien cpeabl, BpeMeHu roga, CyTOK.

Hedocmamku:

- HeobxoanmocTb 0OpaTHOM 3aKavyku OoTpadboTaHHOM BOAbI — 3TO
UCKIIO4YaeT copoc 3Tnx Boa B NPUPOAHbIe BOAOEMDI,
pacnonoXeHHble Ha NOBEPXHOCTM!.



'enntuosaHepeemuka

ConHue — NICTOYHUK BCeX OCTallbHbIX BUOOB 3Heprum Ha nnaHete. OHO
NnocbiNaeT OrpoMHOE KOnM4yecTBO KKan Ha 3emMrnto. Tak Kak abCofnTHO
YyucTtou atmocgepbl HET, NOyIOBUHA COSTHEYHON 3HEPrumn paccemBaeTcH,

A0 noBepxHocTn 3emMmnu goxoaut nuub 50 %.
HAdocmouHcmea:

- C3C He 3arpsasHsaeT aTtmocdepy;

- COJNTHeYHble KUNoBaTTbl 6ecnnaTHbl.

Hedocmamku:
- npoﬁnema CBsAA3aHa C UUKITUHECKUM XapaKTepoM HOCTynneHI/Iﬂ;

- NoA CorHeYHble baTtapen ncnonb3lyeTcs 6onbLas nrnowanb 3eMu;
- KM conHeYyHbIX YCTAaHOBOK NOKa o4eHb HU30K (okono 10 %);

- NNOTHOCTb COJSIHEYHOMU IHEepPrMn HU3Kas, u TpebyrTca bonbLine
cpencTBa Ha eée ynaBnMBaHuUe U XpaHeHue.



BempoaHepzemuka

[MonbITKM UCcnonb30BaThb CUJTY BeTpa CBOUMU KOPHAMM YXOOAT B
Aanekue BpemeHa. Cuny BeTpa MOXHO peasribHO cyntatb 6asomn
pa3BuTUA OyayLuen IHepPreTUuku.

HdocmouHcmea:
- UICNOJ1b3yeTCA AapoBas JHEepPrua,

- 9KONTOrM4YeCKM YUCTbI, He BIIUAIOT Ha TensioBon 6anaHc atmocdepbl
3eMnu.

Hedocmamku:
- HU3Kast UHTEHCUBHOCTb, MO3TOMY OHM 3aHMMAaIOT OonbLuMe nnoLwaau;
- NOPTAT naHawadT (HeKpacuBo);
- UCTOYHMK WyMa (3TOT paoH NOKMAAKT XXUBOTHbIE U NTULbI);

= €CJIN HacCTynaeT 3aTulllbe, BeTpoBaAd IHEePreTuka paBHa HYJHO, a NPUTOK
dHEePrmn HyxeH NOCTOSAHHbIMN.



lNodymau u omeems!

[NloyemMy aTOMHbIE M TENNOBLIE 3MIEKTPOCTAaHUMMN HeNb3A
pa3meLlaTtb B 6nvM3u apyr gpyra?

Noyemy BeTpoOBbLI€ U COJNTHEYHbIE IIEKTPOCTAaHLUUN He NMONy4nnu
LULMPOKOro pacnpocTpaHeHUA B Hallen aHepreTuke?

lMpucywmn nu akonorn4yeckn HexenarenbHble pakTopbI
rMAPO3NEeKTPOCTaHUUAM?

B NnpunuBHbLIX 3NEeKTPOCTaHUMAX NSIOTUHA NepeKpbiBaeT BXoa B
Kakou nubo 3anue, n TypounHa npmBoaUTLCSA BO BpaleHne BOOOM,
nocTynarLwen Ha eé fionactm Bo Bpems npunuea. Kak
ucnonb3oBaTtb Ana N3C aHepruo otnuBa?

ApepHble peakTopbl UMEIOT NPEeUMyLLEeCTBO B 3KONOrM Hag
Apyrumu peaktopamu. KakoBbl OHU?

B atmocepy nonanu B paBHbIX KONIM4eCcTBax aTOMbl
paAuoaKTUBHLIX BeLeCcTB C pa3HbIMU NepuogamMu nonypacnaga.
Kakoe U3 Hux Taut B cebe 6MONorM4ecKyro onacHoCTb?



1.

lodymau u pewu

ATOoMHasa ctaHuusa mowHocTbo 500 MBT,
paboTatoLliasa Ha ypaHe 235. noTpedbnsaeTt B CyTku 2,3
Kr sA4epHOro roproyero. TennoBasi CTaHUNA TOU XKe
MOLLHOCTH, paboTaloLwiasd Ha KAMeHHOM yrne,
notpe6nseT B cytkn 2 -10° kr TonnueBa. OnpeaenvTb
KNO ASC n T3C. 3a oauH aKkT AeneHus ypaHa
Bbigensierca 200 M33 3Hepruun. YogenbHas Tensnora
cropaHusa yrnsa 3-10 D,)K/Kr

B KpbiMy paboTaeT conHe4yHasa aneKTpocTaHUus
MOLLHOCTbIO 3 IVIZBT. Mnowanb eé CONMHeYHbIX
6atapen 1200 m . Onpeaenute KINO ctaHuuu.



llepcnekmuesbi pazsumus
rnpou3seoocmea 3J7IeKmpo3Hepauu

[Mpyn coBpeMeHHOM COCTOAHUMN INIeKTPOIHEPreTUKun
3anacoB yrna xBaTtuTt Ha 300 — 400 neT, 3anacosB
rasa u HedpT — Ha HECKOJILKO AEeCATKOB NeT, ypaHa
— Ha HeCKonbKo coTeH neT. [loaTtomy BO BCeM Mmupe
aKTUBHO ULLYT OApPYyrue UCTOYHUKU IHEeprum.
CywecTBYyOT CaMble pa3fninyHble NPOEKTbl B 3TOU
obnacTn, o4HAaKO OHU He HaLUSIM NMOoKa LWMPOKOro
NPaKTU4YeCKOro NpMMeHeHus.

Bo3MOXHO, 4TO Handornee BepPOATHLIM
UCTOYHMKOM JHeprum B oyaywiem ctaHeT
yrnpaBnsiemMbin TepMosiAepPHbIU CUHTE3, U Toraa
yenoBe4yecTBO NONYy4YUNo Obl MPaKTU4YeCKu
HeorpaHM4YeHHbIN NUCTOYHUK IHEPIUn.



KorEL



