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BBEAEHUVE

JNEKTPO3HepreTMKa ABMAETCA BAXKHEWLWEW OTpac/iblo  NH60M  CTpaHbl,
MOCKO/bKY €€ MpoAyKLMA (31eKTPO3Heprnsa) OTHOCUTCA K YHUBEpPCaslbHOMY BUAYy
3Heprun. EE nerko MoOXHO nepefaBatb Ha 3HauYMTeNlbHble PacCTOAHUA, AeNUTb Ha
00/blLIOE  KOMMYeCTBO  noTpebutenend. be3  3neKTposHepruv  HEBO3MOXKHO
OCYLLIeCTBUTbL MHOIME TEXHO/IOTMYECKME MPOoLeCChl, KaK HeBO3MOXKHO MpeAcTaBUTb
Hally >XW3Hb 6e3 OTOM/IEHNSA, OCBELLEHMUSs, OXNAXAEHUs, TpaHCMopTa, TeNeBn3opa,
XONOAWNNBbHNKA U T. ., KOTOPble TOXeE NOTPE6NAT 3HEPT L.

OnHOIN 13 cneungUIecKnx 0CO6EHHOCTEN ANEKTPO3HEPTNN ABNSETCS TO, YTO €€
NPOAYKUMA B OT/IMYME OT APYrMX OTpac/ein NPOMbILLIEHHOCTN He MOXET XPaHUTLCA
Ha cKnagax Ans nocnefyrowero notpebneHns. B Kaxabll MOMEHT BpeMeHW eé
MPOM3BOACTBO LO/IXHO COOTBETCTBOBATL €8 MOTPebIeHNIO.

Ha fgonto anekTposHepreTnkn B PB, npuxogntcs npumepHo 15,8% BasioBoi
NPOAYKUMM  MPOMbILUIEHHOCTM  CTpaHbl.  XOTA  3MeKTPO3Heprus  LUMPOKO
MCMO/b3yeTCA BO BCEX OTPAC/AX HapOAHOro X03fMCTBA, OCHOBHOE €& KO/MYeCTBO
(npumepHo  60%) B pecnyb6simke MOTPe6nsieTcd B MPOMbILLIEHHOCTH,
OCO6EHHOCTbIO 3/IEKTPO3HEPreTUKM B PB ABNSeTCA TO, YTO NpakTuyeckn 100% Bcer
MPOM3BOAMMOI 3HEPTUM AAt0T Ter/oBble 3/1EKTPOCTaHLUMKU, KOTOpble paboTaroT Ha
npuBo3HoM Tonmee. bonee 50% sHeprum BblpabaTbiBaeTcd B MUHCKON 1
FOMenbCcKoi o6nacTax. Ho camol MOLUHOW 3nekTpocTaHumen B PB aBnsetcs
Nlykomnbckasds TP3C mowHocThio 2,4 MAH KBT, pacnonoxeHHas B BuTtebckoid
obnactm. Okonmo  1TBT  wumeer mowHocTb bepésosckas [MPAC.  Yactb
3NEeKTPO3Heprun BblpabatbiBaeTcd Ha  TOL|, KOTOpble pasMelleHbl B KPYMHbIX
ropogax, a TakKke Ha TOL, npu HEKOTOPbLIX NPEAnpPUATUAX: CaxapHbIX 3aBofax,
06befMHeHUN «benapycb Kanuii», Jo6pyLICcKoin 6ymaxKHOW (habpuke.

B 3HeprocucteMy CcTpaHbl BXOAUT Takke W natpmapx OTeYeCTBEHHOWA
aHepreTnkn — benMPAC, Kotopaa 6blna BO3ABMrHyTa B 1930 rogy B peKopAHoO-
KOPOTKME CPOKM — TpY roga n nsatb mMecsAues. 370 bblia B TO BPeMs camas KpynHas
rMAPO3NEeKTPOCTaHLUMA CO3HOro 3HavyeHna — ogHa 13 30 no nnaHy FO3J1PO. OHa
pasMecTuniacb B Heapax TOP(AHbIX 60M0T B 2-X AecATKax KunoMeTpos oT OpLlum B
r.n. OpexoBcK OpLLUAHCKOro panoHa.

Kcrtatn, nepsas B PB anekTtpoctaHUuMs Oblna MOCTPOEHA Ha TeppUTOpUM
["omenbcKoit 06/1. B 1898 roay npu [obpyLickon 6ymaxxHom habpurke, 3aTem yepes 5
net 6blna nyuwieHa B aKcnyaraumio MWHCKas 371eKTPOCTaHUMSA, NOTOM MNOSABUIACH
Butebckas n ap. Beero B 1913 rogy Ha Tepputopun pecnyonmnkun geicteosasio 11
3NeKTpoCTaHUMI 06LLei MOLLHOCTLIO 5,3 ThiC. KBT. MNPOTAXEHHOCTb 3/1IEKTPO/TNHNIA
6blna B npegenax 200 Km.



[MockonbKy npy  nepefaye 3MEKTPO3HepPruM Ha 6GOMbLUME  PaCCTOAHMSA
HabM4A0TCA 3HAUNTENIbHbIE €€ NOTepu, A4/19 PbIHKA 3TOW NMPOAYKUMN XapaKTePHbLIM
ABNSIETCA MCNOMb30BaHWE €& W3 MECTHbIX W O6avKalwmx painoHoB. [lo3aTomy
HanbOo/bLLEee KOMMYECTBO MMMOPTUPYEMO B PB 3/M1EKTPO3Hepruv NpuXoamTcs Ha
AONK0 Hawmx cocefein — Pocenn(70%), Jintebl (30%). Beero B 2000 rogy benapych
nvnopTuposana 7,2 MApA. KBT-4 anekTpoaHeprun. Hebonbllyko YacTb aHeprum Pb
aKkcnopTuposana B lNonblwy 1 Ha YkpanHy. C BeogoM B akcnayatauuto B 2001 roay
HOBOW NOACTaHLMWU LIENHOW NMHUKM anekTponepegad B 110 kunoBaTT v HOBOWN 15-
TUKWUIOMETPOBON  BbICOKOBO/IbTHOW  NMHUKA B Bano-Noansicckom  BOEBOACTBe
(Monbla) 6yAeT OCYLLECTBIEHO TPAHCMOPTUPOBaHWE 3/IEKTPO3HEPTrMK 13 benapycu
Ha 3anag,.

CyLLecTByeT TeCHast B3aMMOCBA3b MeXay 3HeproobecneyeHvieM, 60ratcTtsomM u
61arococTosiHMEM Hapofa. YpoBeHb pa3BUTUA 0O6LLLeCTBa OMNpefenseTcsa Crocobom
ero aHeproobecneyeHus. o noacyétam akagemmka A.bepra ewé 100 net Hasag 98%
NoTpebsAeMol S3HEPrMn NPUXOLUIOCH HA MYCKY/TbHYHO CUJTY Ye0BeKa N XKMBOTHbIX.
AHeprusa, BblpabaTbiBaeMasi BETPOBbIMW  MefIbHULAMW, BOAAHbIMK  KONEcamu,
MapoBbIMW 1 3/IEKTPUYECKMMIW MaLLVHAMW COCTaBWMa NLLbL Masyto A0 B 2%.

B HacToslee Bpema B pe3ynbTaTe Hay4HO-TEXHMYECKOro nporpecca mnouytu
BCIO TSXKENYH paboTy BbINOMHAT MallUHbI, a Ha MYCKY/IbHYK CUy JHofen
npuxoguTca MeHble 1% 3Heprun. [lonb3oBaHWE JapoBbIMUM  NPUPOLHBLIMM
3Hepropecypcamun (BETPOM W COJIHEYHBLIM TEM/IOM) CMOCOOCTBOBA/IO 3aPOXKAEHMIO U
CTaHOB/IEHUIO UMBUIM3aLuuK. [locnefoBaTeNlbHO CMeHALWMecs BUAbl BCE 6onee
KaNIoOpUHBbIX 3HEProHOCUTENEeN — OPOBa, Yrofib, He(Tb, ra3 W, HakoHeL, AAepHOe
TOMAMBO — 3TO 3Tanbl Mporpecca, KOTOpblA, co3fdaBad 6nara A5 Ye/oBeyecTBa
BMeCTe C TeM YXY/LUat0T 3KOMIOrMYeCKYH0 Cpefy, YMeHbLUIAeT Nnpeaes 3K00rMyecKom
cpefbl 06MTaHMA YenioBeKa.

TEMNJ1I0BbIE 3JIEKTPOCTAHLN

Tennosas anektpoctaHums (T3C), anekTpocTaHUusi, BblpabaTbiBatOLLas
ANEKTPUYECKYIO 3HEPrui0 B pe3y/ibTate npeobpasoBaHUs TEM0BON  3HEPrum,
BblAENIAOLLENCA NPY CKMraHum opraHnyeckoro Tonnvea. lMepsble TOC nosBUIUCH
B KOH. 19 B 1 nonyynnn npenmyLLecTBeHHOe pacnpocTpaHeHue. B cep. 70-x rr. 20
B. TOC — OCHOBHOW BWA 3NEKTPUYECKOW CTaHUuMid. [ons BblpabaTbiBaeMOi
MW 3N1eKTPO3HEPrnmn cocTasnfna B Mnupe okono 76% (1973).

AHeprusa Ha TIAC BblpabaTbiBaeTCA Ha TPaAULMOHHBLIX BMAax Tonavea (Yrie,
MasyTe, Topde, roproumx cnaHuax) npy MOMOLLM MOLUHBLIX MNapoBbIX TYPOWH,
NPUBOAALLMX B AeNACTBUE TensoreHepaTopbl. 10 0COGEHHOCTAM TEXHO/IOMMYECKOro
npouecca TAC noapasgenatoTcs Ha fABa BuAa: KoHAeHcauuoHHble (K3C) nu
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TEnI03/1eKTPOLIEHTPpaNIV (T3aL).

KoHpeHcaunoHHble (KOC), B  KOTOpbIX MpoOLeAlWmni  Yepe3 TypouHy
0TpaboTaHHbIV Nap OXaX4AeTCA, KOHAEHCUPYETCS 1 BHOBb MOCTYNAeT B KOTeN.

Tarotes K UCTOYHMKAM TOMAMBA M K PermoHam Hambosbluero notpedneHus
TENNOBOW  3HEPrMW, OHW  LUMPOKO  pacrnpocTpaHeHbl B Mupe.TensoBsble
KOHAEHCaLMOHHbIE 3/1eKTPOCTaHUMN UMeLOT HeBbicOokMA KM (30— 40%), Tak Kak
6o/bLIas YacTb 3HepPruv TepseTca € OTXO4AMMU TOMOYHbIMM  rasamn U
oxnaxaaroLlen Bo0oi KoHAeHcaTopa.

CoopyxaTb KOC BbIrOAHO B HEMOCPeACTBEHHOM 6GIM30CTU OT MECT [A00blun
Tonamea. lpu 3TOM noTpebuTeNn  3MEKTPOIHEPrM MOTYT  HaxoAaMTbCA  Ha
3HAUYNTENIbHOM PACcCTOSAHUW OT CTaHLMMN.

TennoanekTpoueHTpaib  OT/IMYAeTCA  OT  KOHAEHCAUMOHHOW  CTaHLuuMK
YCTaHOB/IEHHOW Ha Heil cneuuanbHON TennoUKaUMOHHON TypOUHOM C  OTOGOPOM
napa.

Ha T3L, ogHa 4yacTb mapa MOMHOCTbO — WUCMONb3yeTca B TypbuHe And
BbIPabOTKM 3/1eKTPO3HEPTMN B TeHepaTope M 3aTeM MOCTYMnaeT B KOHAeHcaTop, a
apyras, umerowad OonblUyro  TemnepaTypy W [daBneHue OTOupaetcs  OT
MPOMEXYTOYHOM CTYMEHW TYpOWHbI W WCMONb3YeTCA  [A/15 TernjoCHatXKeHUS,
KoHpgeHcaT HacocoM 4epes feaspatop W [Janee nuUTaTeSlbHbIM HACOCOM MOLAeTCH
B naporeHepatop. KosnuyectBo 0TbMpaeMoro napa 3aBUCUT  OT MOTPeBHOCTU
NpeanpuaTUIA B TEMMOBOIN 3HEPTUN.

KoaggumumeHT nonesHoro geictana TIL, gocturaet 60—70%.

Takve  CTaHUMKM  CTPOSAT  0ObIMHO  BO/IM3M  NOTpPebuTenei —
MPOMbILL/IEHHbIX MPEeAnPUATUIA WA XKWMbIX  MacCcMBOB. Yalle BCEro  OHW
paboTaloT Ha MPUBO3HOM TOM/IMBE.

PaccMOTpeHHble TensoBble 3M1eKTPOCTaHUMM MO BUAY OCHOBHOIO Ten/j0BOro
arperata — MapoBoW TYpOWMHbI — OTHOCATCA K NApOTYPOMHHLIM  CTaHUMAM.

3HaUNTENbHO MeHbLUee pacrnpocTpaHeHWe MoMyyYnIn  TersioBble CTaHUWK
C rasotypouHHbiMu (IM'TY), naporasosbiMu (MIY) 1 An3enbHbIMU YCTaHOBKaMM.

Hanbonee 39KOHOMWYHbLIMU ABNAOTCA KpYMHble TensoBble
NapoTypOVHHbIE 3NeKTpocTaHUMM (cokpalleHHo TAC). B napoBOM KOT/E CBbILLe
90% BbIAENSAEMOI TOMMBOM 3HEPrUW nepefaeTca napy. B TypbuHe KnHeTMyeckas
3Heprua CTpyin napa nepefaeTca poTtopy. Ban TypOuHbI >KECTKO COeAnHeH ¢
Ba/IOM reHeparopa.

CoBpemMeHHble Maposble TypouHbl ang TAC — BecbMa COBepLUEHHbIE,
ObICTPOXOAHbIE, BbICOKOSKOHOMMWYHbIE MaluMHbI C 60/bLIMM pecypcomM pPaboTsbl.
X MOLLHOCTb B OJHOB&/IbHOM MCMONHeHUN gocturaeT 1 mMaH. 200 Tbic. KBT, 1 3to
He ABNSeTCA npefenoM. TakMme MalluHbl Bcerfga ObIBalOT MHOrOCTYMeHYaTbiMu, T.

€. UMET 00bIYHO HECKO/bKO AECATKOB ANCKOB C pa60L||/||v||/| fionatkaMm 1 Takoe Xe
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KO/IMYECTBO, Nepea KaxabIM AMCKOM, rpynmn comnesi, Yepe3 KOTopble NPOTEKAET CTpyA
napa. [laBneHve 1 Temnepatypa napa nocTeneHHo CHMXaKTCS.

3 Kypca m3nkn n3BecTHo, Yto KI/ Tennosbix ABUraTeneil yBemMunBaeTca c
POCTOM HauyanbHOW TemnepaTypbl pabouyero Tena. Moatomy nocTtynawowmin B
TYPOUHY nap A0BOAAT A0 BbICOKMX MapaMeTpoB: Temneparypy — no4vtu go 550 °C u
AaBneHne — ao 25 MMa. KoadmumeHT nonesHoro penicteusi TOC  gocTuraet
40%. BosbLuas 4acTb 3HepPrnm TePSETCA BMeCTe C ropsaymMm oTpaboTaHHbLIM NMapoMm.

MpenMyLLeCTBa TEN/IOBLIX CTAHLMIA MO CPAaBHEHWUIO C APYTMMW TUMaMK CTaHLMI
3aK/HYAIOTCA B C/IEAYHOLLEM:

1. B OTHOCUTE/IbHO  CBOOOAHOM  TEppPUTOPUATIBHOM  pasMeLLieHuM,
CBA3AHHOM C LLIMPOKUM pacrnpocTpaHeHnem TOM/IMBHbLIX PECYPCOB;

2. B cnocobHoctn (B otimume ot AC) BblpabaTbiBaTh 3HEPruo 6e3
Ce30HHbIX K0/1ebaHuii MOLLHOCTH;

3. B TOM, 4YTO MJIOWAAN OTYYXAEHUA W BbIBOLA W3 XO35ANCTBEHHOrO
obopoTa 3emM/iM MO COOPY)XeHuMe W akcnayataymto TIC, Kak mnpasuio,
3HaYMTENIbHO MeHbLLIE, YeM 3TO Heobxoanmo anda ASC n Tem 6onee ans M3C;

4. T3C, B CBA3N C MacCOBbIM OCBOEHWEM TEXHOJIOTUIA NX CTPOUTENLCTBA,
Coopy»karoTcs ropasao obictpee, yem 'AC nnn A3C, 1 UX CTOMMOCTb Ha eANHULLY
YCTaHOB/IEHHOW MOLLHOCTY 3HAUNTENBHO HIXKE Mo cpaBHeHnto ¢ A3C n M'3C.

B 10 e Bpema TIAC 06nagatoT M KpynHbIMW, B OOMbLUMHCTBE CllyvaeB
HeyCTpaHUMbIMWN HE[0CTaTKaMMU:

1. ana akcnnyataymm T3C 06bIYHO TpebyeTcsa ropasfo  60/bLUNiA
nepcoHasn, yem ana M3AC n A3C CONOCTaBMMOM MOLLHOCTW, CBSI3aHHOW C
06cnyXXnBaHMeM 04YeHb MacLTabHOro no 06bLEMY TOM/IMBHOMO LIMKNA;

2. TOC NOCTOSAHHO 3aBMCAT OT NOCTAaBOK HEBO30OHOB/MAEMbIX (M HEPeAKO
MPUBO3HbIX) TOM/IMBHBLIX PecypcoB (Yyronb, MasyT, ras, pexxe TOpg W roprouyue
cnaHubl);

3. T3C BecbMa KPUTUYHbI K MHOFOKpaTHbIM 3anyckaM W OCTaHOBKaM;
CMeHbI peXxxnma nx paboTbl PE3KO CHMXKAIOT 3P(EKTUBHOCTL, MOBbILLIAKOT PaCcX0f,
TOMAMBA U NPUBOAAT K MOBbILLEHHOMY M3HOCY OCHOBHOI0 060pYA0BaHUS;

4. TOC xapakTtepusyetcsi cpaBHUTEeNbHO HU3KMM Kl (Kak npaswio, Ao
40 %);

5. umeHHo TO3C o0ka3blBalOT MNPAMOE W KpaiHe HebnaronpusaTHoe
BO3eMCTBME Ha 3KOMOrMYeCKyt0 0OCTaHOBKY U ABMIAKOTCA CaMbIiMU «TPA3HBIMU»
NCTOYHMKAMWN 3N1EKTPO3HEPTUNn.

Hanbonblumin yuiepd aKonornm oKpy>xaroLmx permoHoB NPUHOCAT CTaHUUM Ha
yrne, 0CO6eHHO BbICOKO30/IbHOM. Cpean TIAC cambiMX 3KONOTMYECKN YUCTbIMU
OKa3blBalOTCA CTaHUMKW, WCNOMb3YylOWMe B CBOEM TEXHO/IOTMYECKOM npoLecce
MPUPOLHbLIN ras.



Mo oueHkam 3kcrieptoB, TAC BCero mupa BbliGpacbiBalOT B aTMoChepy
eXerogHo okono 200-250 MAH. TOHH 30/bl, 60/ee 60 M/H. TOHH CEPHUCTOrO
aHrmgpuga u 060/bLIOe  KOMMYECTBO Yr/IeKMCnoro rasa (BbI3blBAOLWErO Tak
Ha3blBaEMbIA MApPHUKOBbIA 3PQEKT 1N MPUBOAALLETO K AONTOCPOYHbLIM 106a/1bHbIM
KMMaTUYECKUM  U3MEHEHWAM), Npu  3TOM MOr/owas OrpoMHOe KO/IMYECTBO
Knucnopoga. Kpome T0ro, K HacTosILLEMY BPEMEHMW YCTaHOB/IEHO, UYTO M30bITOUHbIN
pafuaumMoHHbIA (DOH BOKPYT TEMNIOBbIX 3/M1EKTPOCTaHLUMIA, paboTalolmx Ha yrie, B
cpegHem B mupe B 100 pa3s Bbiwe, Yem B6M3n ASC Takoil e MoLLHOCTK (Yronb B
KayecTBe MUKpOMPUMeECEeN NMOYTU BCerfa COAepXNUT ypaH, TOpUil N paanoaKTUBHBIN
N30TOM Yrnepoaa).

TeMm He MeHee XOpOWO OTpaboTaHHble TEXHOMOMMM  CTPOUTENbCTBA,
obopynoBaHua M akcnayataumm TOC, a TakKe OTHOCUTE/IbHAA [eLleBM3Ha WX
COOPYXXeHNA NPUBOAAT K TOMY, 4To Aons TOC B MUPOBbLIX 3HeprobanaHcax B LIe/10M
MOBbLILLAETCA, MPUYEM 3KCMEPTbl CUMTAIOT, UTO Takad TeHAeHUMs B 0603p1MOM
Oyayuiem coxpaHuTcs. Mo ykasaHHOW MpUYnHE COBEPLUEHCTBOBAHWMIO TEXHO/OIU
T3C 1 CHWXEHUIO BIMSAHUA MX HeJOCTAaTKOB BO BCEM MUpe yAensercsa 60/bLioe
BHUMaHWe.

10 MHEHUIO YYEeHbIX B OCHOBE 3HEPreTMKWM OnvKaillero 6yayLlero rno-
NPeXXHeMy OCTaHeTCs Tensio3HepreTmka Ha HeBO30OHOBNSEeMbIX —pecypcax. Ho
CTPyKTypa  ee u3meHuTcs. [JlO/DKHO COKpPATUTLCA WCMOMb30BaHWE — HeqTW.
CyLLeCTBEHHO  BO3pacTeT MpPOM3BOACTBO 3NEKTPO3HEPT UM Ha aTOMHbIX
3N1EKTPOCTaHLMAX.

K coxaneHuto, 3anacbl He)TW, rasa, yrnsg OTHIOAb He  OECKOHEYHbI.
Mpupofe, 4TOObI CO34aTb 3TWM 3amacbl,  NOTPebOBa/IMCb  MWIMIMOHLI  JIET,
M3pacxofoBaHbl  OHM OyayT 3a COTHM neT. CerogHs B Mupe CTain BCEPbE3
3a4yMbIBaTbCA Haf TeM, Kak He A0NYyCTUTb XULLHWUYECKOro pasrpabfieHns 3eMHbIX
borartcTs. Befp Mwb npu 3TOM YCNOBUM 3aNacoB TOM/IMBa MOXKET XBATUTb Ha Beka.

Nykomnbckast FTPOC — chnarmaH 6en10pyccKoi sHepre TUKN
Nykomneckaa [POC - camaa KpynHasa Tenso.as
aNeKTpocTaHumMs B pecnybnuke Benapycb.  CTaHuus
pacronoxeHa 65113 ropoga HoBonykomib  Butebekon
obnactn. CTpouTensCTBO HayaTo B 1964, a MycK MepBoro
9Heprobnoka coctoancd B 1969 rogy. YcTaHOBMEHHas
MOLLHOCTb cTaHuun 2400 MBT (8 aHepro6nokos no 300 MBT
Kaxapli1). Jlykomnbekas MPOC BbipabatbiBaeT Ao 50% Bceit
NoTpebNsiemMou B CTpaHe 3/1IEKTPOIHEPTUN.
CtpoutensctBo Jlykomnbckon MPOC 0ObI10 Havato B

1964 rogy no  npoekty  PWXcKoro  oTAeneHus
7
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«TennoaneKTponpoeKT».

3a Bpems akcnnyatauum Ha Jlykomnbckoil TP3C 6bin npov3BefeH psag
Mas103aTpaTHbIX PEKOHCTPYKTUBHbIX pabor, MO3BO/INBLUNX MOBbICUTb
pacrosiaraemyto MOLWHOCTb 3HepPro6/10koB Ha 10% cBepX HOMUHaNbHOW. JTO [Aano
BO3MOXHOCTb MMETb B 4Yacbl MUKOB 3/M1EKTPUYECKNX Harpysok nopsaaka 240 MBT
[O0NONHUTENIbHON MOLLHOCTU.

Boina nposegeHa 6onblias  pabota MO YBE/IMYEHUD  3KOHOMUYHOCTU
060pyf0BaHNSA, YTO MO3BOSIUIO CHU3WUTL Y[eNbHbI pacxof TonavBa Ha OTMYCK
ANIEKTPO3HEPIM  HKEe pacyeTHON BeNMYMHbL, B HacToswee Bpems cpeau
anekTtpoctaHumM CHIT ¢ aHanormyHbiM o6opygoBaHuem Jlykomnbckas [TPIC
Haxo4MTCS Ha BTOPOM MeCTe MO 3KOHOMWYHOCTU paboTbl (nocne KocTpoMCKOW
rP3C).

28 (eBpans 2000 roga Ha Jlykomnbckoit TPIC BBefeHa B 3KCn/yaTauuio
feTaHaep-reHepaTopHas yTuamsaumoHHas ycraHoBka (4IY 9), aBnsatoLwasncs TpeTbei
[IEACTBYIOLLIEN YCTaHOBKOWM Nofgo6bHoro Ttuna cpeam ctpaH CHI v nepsoit B
pecny6vke benapyco.

YCTaHOBKa OTHOCUTCA K 3Heprocteperarowmm TeXHOMOrMAM, pa3paboTaHHbIM
OAO  «Kpuokop» (r. MockBa), mu
npegHasHaveHa Aans npeobpasoBaHus
3HEeprum CXaToro rasa B 3NEKTPUYECKYHD
3Hepruio. Ha  JlyKoMnbCKyto MPaC
NPUPOAHBIA ra3 nojaetcs C  [AaB/lieHUeM
cBbiwe 10 aTmocgep v Aasiee ero AasfieHue
MOHWXKANOCh, MO YCNOBUAM pPaboTbl KOT/IOB,
npu nomown MPM go 1.5 atmocdepsbl. Mpu
3TOM 3Heprns CXatoro rasa Tepsanach.

B HacTosLee Bpemsa CHUXKEHME AaB/eHUs
MPOMCXoauT Ha TypbuHe AeTaHAepa, CBA3aHHON C reHepaTopoM, BblpabaTbIiBaloLLMM
3NEeKTPUYECKyt0 3Heprnto. OCHOBHbIMM MPenMyLLEecTBOM YCTaHOBKW SBNSETCA ee
BbICOKaA 3KOHOMMYHOCTb, MO3BO/IAKOLAA OTNYCKAaTh 3/1eKTPO3HEPruio ¢ yaebHbIMU
3aTpaTamu TonaMBa B 5 pa3 HUXKe, YeM Ha 3Heprobsiokax Jlykomnbckoi MPAC n ee
aKosiormyeckasd umcrota (yaenbHble BblOPOCHI BpeAHbIX BeELECTB B aTtMocdepy
CHVKAKOTCA MO OTHOLLEHWNIO K TPAAULMOHHLIM METOAaM BblPab0oTKM 31EKTPOIHEPT M
6onee yem B 5 pa3). C Hayana skcnnyataumm AIY3 BbipaboTaHo CBbile 34 MJH.
KBT-4 3/1eKTpo3Heprum un, 6narogaps stomy, C3KOHOMAeHO 8300 TOHH YC/IOBHOIO
TOMN/INBA.

B 2003 rogy Havata mofepHusauusi TypbuH. Ha 6noke Ne3 npowusBefeHa
3aMeHa MPOTOYHOW YacTu HU3KOTO AaB/ieHUsi Ha MOAEPHM3MPOBaHHY0. Oxungaemas




9KOHOMMA TOMAmMBa OT BHeApPeHUs MeponpusaTua coctaenseT 6onee 10000 TOHH
YCNOBHOI0 TON/NBA B oA,
OCHOBHbIMW Hanpae/eHNSMM MO AasibHenLeMy pa3BuTHO JTykombckon MPOC
(B nepcnekTunse fo 2010 roga) sBNArOTCS:
- NOBbILLUEHME HAaJEeXXHOCTM 060PpY0BaHNSA B YCNOBUAX NPUBIMXKEHNSA K NOpOry
pecypca ero skcnayatauuu;
- f/IbHENLLIEe MOBbILLEHNE 3KOHOMUYHOCTU PaboTbl 060PYA0BaHNS.

MAPOSJIEKTPOCTAHLN
["MAapoaneKTpocTaHLms ) (rac), i ",urffcp:e"urf;;n :Pugm
KOMI/IEKC COOPYKEHMUIA " 2
060pYy/j0BaHNS, MocpeCTBOM i

KOTOPbIX 3HEPruMsi MoToKa BObl MaoTas
npeobpasyeTcsi B  3NEKTPUYECKYHO

3Hepruio. r2C COCTOUT n3

nocnefoBaTe/IbHON Lenu rma- = HE
o | Ecrecrsennan NOBEPXHOGTD BOLLI = 1

POTEXHNYECKNX COOPY>KEHUIA, craop ];36'

obecneynBatoLLNX HEOOXOAUMYIO P, 1. Cxema KoHUeETpal: MAAEHIE DEKI

nrnorupoii: BB — sepxanil 6bed; HB — Hunx

KOHLIEHTPAUMIO MOTOKa BOAbl U anit Gvod; Hy — wanop Gpyrro.

cosfaHve Haropa, 7
3HepreTMYecKoro. 060opyaoBaHUs,  MPeobpasytoLLEero SHePrut ABVKYLLEACA Mof
HarnopoM BOAbl B MeXaHMYeCKyl 3SHEPruio BpalleHWs KoTopas, B CBOKH OYepeqp,
NpeobpasyeTcs B 3/IEKTPUYECKYHO SHEPTUIO.

Harop 9C co3gaeTcsi KOHUEHTpauueh nafeHus PeKknm Ha MCMob3yemMoM
yyacTke nnotMHoin (pucl), nubo gepwBaumenn (puc. 2), NM6o NAOTUHOW U Aepu-
BaLlen COBMECTHO (puc. 3).

OcHOBHOe

a. AepuBauna

3HepreTnyeckoe Bb (noABOAALARA) MoBepXHOCTE BOAM! 5
060pyA0BaHMe rac = e S |
pasmeLlaeTca B 3gaHun 3C: Axo
B MaLLUHHOM 3ane Craop T3C]
3NeKTPOCTaHLMM — Hs
rmgpoarperarbl,
BCMOMOraTe/lbHoe B peke _ )

v —_e———— e —— TR
obopypfoBaHve,  YCTPOWMCTBa ﬁ%

dBTOMaTNU4Y€ECKOro ynpaBneHns
. Puc. 2, Cxema KoHDeHTpaUWu nNaleHHH Dpe-
W KOHTPOZA, B LEHTPa/IbHOM Ku Jepupamueil (moasoasimeii): Bb -— pepx-

NMOCTY YynpaBieHUa — nynbT Hull 6ped; HE — Hinknuil 6nred; Hg —Ha-
onepaTtopa-aucreryepa  WUm nop 6pyTTO.



aBToOMeparTop rmapo3NeKTPOCTaHLMN.

[MoBblWwaoLWwas TpaHcpopmaTopHas MNOACTaHUMA pasMeLLaeTcss KakK BHYTPU
3faHna '3C, Tak M B OTAE/bHbLIX 3[4aHUAX WM Ha OTKPbITLIX Maowaakax. Pac-
npefenuTesibHble YCTPOMCTBA 3a4acTyr) pacrosiaratoTcAa Ha OTKPbITOW NoLiagke.
3paHne 'OC MOXeT OblTb pas3feneHO Ha CeKuMn C O4HUM WM HECKONIbKUMMU
arperatamv 1 Bcriomorate/ibHbIM 060pyJ0BaHEM, OTAENEHHbIE OT CMEXHbIX YacTel
3naHuna. Mpn 3pgaHnn 'SC nnn BHYTPU Hero co3gaéTcd MOHTaXXHadA nnowagka Aans
COOPKM N PeMOHTA pPa3NIMYHOro 060pyA0oBaHNA 1 AN BCIOMOraTe/lbHbIX onepauuii
no o6cnyxusaHuto M3C.

Mo ycTaHOBMEHHOW MoLHOCTM pasnmyatoT M3C mowHble (cBbiwe 250 MBT),
cpeagHne (go 25 MBT) n

MATble (10 5 MBT). ﬂ_ Kpusan rioanopa 6
MowHocTb F3C 3aBuCUT OT = = _ffﬂ"iaﬂ"i :
Haopa Ha  (pasHocTw S '

YPOBHeli BEpPXHEro "

HKHEro Obedha), pacxona Creop
BOAbl , WCMO/Mb3yeMOr0 B T rac
rmgpotypbuHax, wun K4 HB
rugpoarperata. o psgy __I ____________ - z
MNPUYNH (Bcneacteue,

Hanpumep CE30HHbIX ﬁgﬁéui'acgd: }lc];[aaHﬁigﬂ: 131{ ggla Hko.iie;;ap;ﬁgfg

W3MEHEHWIA YPOBHS BOAbI B BB — epxHuii 6ved; HB — Humuuii 6ped;

. Hg — namop 6pyTtTo.

BOJOEMax,  HemnocTosfHCTBa

Harpyskym 3HeprocucTembl, PEMOHTA TruMapoarperatoB WM rUAPOTEXHUYECKUX
COOPY>KEHWUIA U T. M.) HANOP W pPacxof BOAbl HEMPEPbIBHO MEHAIOTCA, a KpOMe TOro,
MEHSETCA pacxod Mpwv perynnpoBaHuyi mowHocTn OC. PasnnyaroT rofguuHbIi,
HeAeNbHbIA U CYTOYHBIN UMKNbI peXknma paboTbl M3C.

Mo MakcumanbHO mcnonb3yemomy Hanopy 'SC genaTca Ha BbICOKOHAMOpPHbIe
(6onee 60 m), cpegHeHanopHble (0T 25 o 60 M) 1 HM3KOHaMopHble (0T 3 40 25 ™).
Ha paBHMHHBLIX pekax Hanopbl pefko npesbiwadT 100 M , B FOPHbLIX YCNOBUAX
MOCPeCTBOM MIOTMHbLI MOXHO C03AaBaTb Hanopbl 4o 300 M 1 60nee, a C NOMOLLHO
pepvBaumn  — o 1500 M. Knaccudmkaums no  Hamopy npubavsvTesibHO
COOTBETCTBYET TUMaM MPUMEHSEMOrO0 3HEpPreTMyecKoro 060pyAOBaHUA: Ha
BbICOKOHaMOPHbIX MOC NpMMeHAIOT KOBLLOBblE W pagnasibHO-0CeBble  TYPOWHLI C
MeTa/I/IMYECKUMU  CMUPaIbHBIMW - Kamepamn;  Ha  CpPeAHEHanopHbIX  —
MOBOPOTHO/IONACTHbIE U pajuasibHO-0CeBble TYPOWHbLI C >Kene300eTOHHbIMN 1
MeTa//IMYECKUMU  CIUP&IbHBIMM -~ Kamepamn,  Ha  HU3KOHAMopHbIX  —
MOBOPOTHO/IONACTHbIE TYPOWHbI B YKeMe300eTOHHbIX Crpa/ibHbIX Kamepax, MHorga
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rOPU3OHTa/IbHbIe TYPOUHbLI B Kancynax uav B OTKPbITbIX Kamepax. logpasgeneHue
M3C no ncnonb3yeMomy Haropy MMeeT NPUBGAN3NTENbHBIN, YCTOBHBIN XapakTep.

Mo Ccxeme MCMosb30BaHNA BOAHbIX PECYPCOB M KOHLEHTpauun Haropos M3C
00bIYHO MOAPa3AeNAT Ha PYC/oBble, NPUMIOTUHHBIE, AePUBALMOHHbIE C HAMOPHOM
1 6e3HanopHOW AepviBauyeid, CMeLlaHHble, TMAPOaKKYMYMPYIOLWMe U NPUINBHBIE.
B pycnoBbix M npunaoTUHHbIX F3C Hamop BoAbl CO3A4aETCA MIOTUHON, Me-
PEropaxkvBaroLLein peKy 1 MoAHUMaKOLLEl YpoBeHb BOAbl B BepxHem Obede. Mpu
3TOM Heun3be)KHO HEKOTOPOe 3aTor/ieHne JONIMHbI Pekn. B cnyyae coopyXeHns ABYyX
MIOTMH Ha TOM e Y4yacTKe peku njowagb 3aTtonfeHns YymeHbllaetcs. Ha
PaBHUHHbLIX peKkax Hambosblias 3KOHOMUYECKM AOMYyCTUMas MoLwafb 3aTOomnIeHus
OrpaHn4YMBaeT BbICOTY MOTUHBI. PycnoBble M MPUNIOTUHHbIE TAC CTPOAT M Ha
PaBHUHHbLIX MHOTOBOAHBIX PeKax Y Ha FOPHbIX PeKax, B Y3KNX CXaTbIX JO/IMHAX.

B cocTtaB coopyxeHuii pycnosoit F'3C, Kpome MNOTUHbI, BXOAAT 3aaHne MIC
M BOAOCOPOCHbIE coopyXeHus (puc. 4). CocTaB rMAPOTEXHUYECKUX COOPYXKEHWIA
3aBUCUT OT BbICOTbI Hanopa 1 yCTaHOB/IEHHOM MOLLHOCTK. Y pycnosoin T'3C 3haHne
C pasmeLleHHbIMW B HEM rugpoarperataMmu CAy>XXWUT MPOAO/DKEHMEM MIOTUHbI Y
BMECTe C Heil CO3aéT HanopHbI
(poHT. [Mpn 3TOM C OAHOW CTO-
POHbI K 34aHNI0 2C
MPUMbIKAET BEPXHMWIN Obed, a C
APYron — HWKHWIA 6bed. Moa-
BOAALLME Cnupa/ibHble Kamepsbl
rmapoTypovH CBOVIMU
BXOZHbIMW CEYEHUSAMUN 3aKnafbl-
BatOTCA MOJ YPOBHEM BEPXHEro
Obeha, BbIXOAHbIE e CeyeHus
oTcacblBarOLLNX Tpy6
MOrpyXeHol  MNOJ  YPOBHEM
HKHEro bbeda.

Puc. 4. Paspes azgaunsa Boamxcxoii IT'2C

nMenn 22-ro cveszpa KITICC: 1 — Bogompu- B COOTBETCTBUU C
éMHUK; 2 — KaMepa TypbuHBl, 3 — ruapo-
TypOuHa; 4 —6r1mporeﬂepaTop; 5 — otrcachI- HasHa4YyeHnemM runapoysna B €ro
Bawnaga Tpyba; 6 — pacnpefleHTeNnbHEBIE
verpodictea (3neKTpiveckse); 7 — TpaHCc- COCTaB MOoryT BXOANTb

dopmMaTop; & — nopraibibie KpaHbl, 9 —

KpaH MAIIMHHEOTO 3aja; {{ — noHHDIH BoO- CyfOX0AHbIE LL/THO3b nu

noc6bpoc: HITY — sopmaapHblil nognopHbiil A -
VpoBeHDb, M, YHD — ypoRCHBR HIIEHErO CyAONOABEMHNK, pb|60r|po
Obicha, M. \ NYCKHbIe COOpPY>XeHus,

BOZ03a00pHbIE COOPYXXEHUA ANA uppuraumm n BogocHabkeHusa. B pycnosbix NOC
NHOr4a eAMHCTBEHHbLIM COOPYXXeHNeM, NponycKaloLwwmmM Boy, Asnaetca 3aaHue 'SC.
B aTux cnyyasax nonesHo ncnonb3yemasa Boda NocnefoBaTeslbHO NPOXOANT BXOLHOE

CeUeHMe C  MyCOPO33JEPKUBAIOWMMM  PELIETKAMKW,  CNUPabHYID  Kamepy,
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rmapoTypouHy, oTcacbiBalowyo Tpyby, a No crew. BOLOBOAAM MeXay COCeLHVMMU
TYPOVHHBIMM KaMepamMu NPOU3BOAUTCSA COPOC MaBOAKOBbIX PacxodoB pekwu. Ons
pycnoBbix MAC xapakTepHbl Hanopb! A0 30—40 M K npocTerdwnm pycnosbiM MIC
OTHOCATCH TaKXXe paHee CTpomBLUMeca cenbckme MOC HebonbLION MoLHOCTM. Ha
KPYMHbIX PaBHWHHbLIX PeKax OCHOBHOE PYC/0 NepekpbIBaeTCA 3eMISHON MI0TUHOW, K
KOTOpOW NpuMbIKaeT 6eTOHHAas BOAOCMBHAA NAOTUHA U coopyxaeTcst 3gaHme M3C.
Takas KOMMOHOBKa TWUMWYHA AN MHOTMMX OTevyeCTBeHHbIX AC Ha 60MbLUNX
paBHUHHbIX pekax. Bomkckasa M'3C — Hambonee KpynHas cpefm CTaHLMin pycioBoro
TMna.

[Mpn 60Mee BLICOKMX Hamopax OKa3blBaeTCs HeLenecoobpasHbIM nepefasarb Ha
3faHve 'SC ruppocTaTuyHoe faBfieHWe BoAbl. B 3TOM cnyyae NpUMeHsieTca Tvn
NnoTuHon M'3C, y KOTOPOI HaNOPHLIN (PPOHT Ha BCEM MPOTSHKEHMMN MEPEKPbIBAETCS
NNOTMHOW, a 3faHne OC pacnonaraeTcs 3a MAOTUHOW, MPUMbIKAET K HUKHEMY
6bethy (puc. 5). B cocTaB rmapaBfMyecKoi TpacCbl MeXAy BEPXHUM N HUMKHUM
bbethoom 'OC  Takoro TmMna  BXOAAT  [NYOWHHbLIA  BOAONPUEMHUK  C
MyCOpO03afepXXMBatOLLEd PELUETKOM, TYpPOVHHBLIA BOAOBOA, ChMpa/ibHas Kamepa,
rmapoTypbuHa, otcacbiBatowas Tpyba. B kauecTse fOMOMHUT, COOPY)XXEHWIA B COCTaB
y3na MOryT BXOAUTb CYLOXOAHbIE COOPYXeHWs U pblooXoAdbl, a Takxke
[ONONHUTENbHbIE  BOZOCO6pOCHl  pumepoM  MOZOGHOrO  Tuna CTaHUuMi  Ha
MHOrOBOJHOM peKe cny>xuT bpatckas F'OC Ha peke AHrapa.

CT2HLNOHR AR alTh ﬂ'perVl BV'.U.

HNY w 240.0 mwnn!a:;llﬁ?l'):g iy Fryuan resnfepeanzs g KOMIMOHOBKHU
™ ' ~ 7 n PUNNOTUHHBIX aC,
COOTBETCTBYIOLMIA FOPHBIM
| bt YC/IOBUAM, npw

CPaBHUTENbHO MasibIX pac-
X04aX peKu, XapakTepeH
ana  Hypekckon F9C Ha
peke Baxw (Cp. Aswug),
MNPOEKTHOM MowlHOCTb0 2700 MBT. 3gaHme T'OC OTKPbLITOro Tuna pacnonaraeTcs
HUXe NJOTWHBI, BOAA MNOABOAMTCA K TypOMHam MNO OAHOMY WM HECKOJIbKUM
HarnopHbIM TyHHeNAM. Horaa 3gaHve T'OC pasmellatoT 6amke K BepxHeMy Obedyy B
noasemMHon (nogsemHas M'9C) Bblemke. Takasd KOMMOHOBKa LiefiecoobpasHa npu
Ha/IMUM  CKa/lbHbIX OCHOBAHWI, OCOGEHHO MpW  3eMIFHbIX WM HAOPOCHbIX
NNOTUHAX, UMEOLLMX 3HAUUT. WpuHY. COpOC NaBOAKOBbLIX PACXOA0B MPOM3BOAUTCS
Yyepes BOAOCOPOCHbIE TYHHENN U Yepe3 OTKPbITble 6eperosble BOAOCOPOCHI.

B fepuBaunoHHbIX 'SC KOHLEHTpauusa nageHns pekn co3faétca nocpeCcTBOM
flepviBaunn; Bofa B Hayase MCMOMb3yemMoro yyacTka Pekus OTBOAUTCA M3 PeYHOro

pycna BOA0BO/JOM, C YKNOHOM, 3HAUUTENIbHO MEHBLLUM, YEM CP. YK/IOH PEKN Ha 3TOM
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y4yacTKe M CO CnpsiMieHneM u3rnmbosB ¥ MoBopoToB pycna. KoHew paepusaumm
MOABOAAT K MeCTy pacrnofnioxxeHus 3gaHua 3C. OtpaboTtaHHas Bofa /Mbo
BO3BpalLLlaeTCcs B peky, nMMbo NofBoAMTCA K cnef. AepuBaumoHHoin M3C. [epvBaums
BbIFOAHA TOrAa, Korfga YK/OH peku BenuKk. [epviBalMoHHas CXeMa KOHLeHTpauuu
Haropa B 4McToM Bufe (6ecrnnOTUHHBIA BOA03abOp MM C HWU3KOW BOA03a60PHON
MNNOTUHON) Ha NpPakTUKe MPUBOAMT K TOMY, 4YTO M3 pekn 3abupaeTcd /vlib
HebOo/bLIasA YacTb e€ CToka. B apyrux cnydasx B Havyasie fepvBauum Ha peke coopy-
XXaeTca 60/1ee BbICOKAsA MIOTUHA U CO3LAETCA BOLOXPAHWINULLE; Takas CXemMa KOH-
LleHTpauMn nafeHns HasblBaeTCA CMELUaHHOW, T. K. UCMOJb3yrTca 06a npuHumna
co3faHua Hanopa. MHorga, B 3aBUCMMOCTM OT MECTHbIX YCNOBWM, 3paHune M3C
BbIFOAHEE pacrofiaraTb Ha HEKOTOPOM pPacCTOSHUM OT KOHUA WKCNO/b3yemoro
y4yacTKa pekv BBepX M0 TeYeHWIO; AepuBaumns pasfenseTcs no OTHOLEHMWIO K 34aHUNI0
'2C Ha noaBoAAlLy0 M OTBOAALLYO. B psafde cnyyaeB C NMOMOLLbIHO [epuBauunm
MPOM3BOAMTCA NepebpocKa CTOKa PEKM B COCEHIOD PEKY, UMEIOLLYHO 60/1ee HU3KMe
OTMETKW pycna. XapakTepHbIM npumepoM aBnfeTca Hrypckaa '9C, rae CTOK peku
MHrypn nepebpacbiBaeTcs TYHHENEM B COCEIHION peKy dpucukany (Kaskas).

Coopy»eHnsi 6e3HaMnopHbIX AepuBaLMOHHbIX TAC COCTOAT U3 TPEX OCHOBHbIX
rpynn: BOA03aOOpHOE COOpPYXKeHWe, BOAOMPUEMHAA MIOTMHA W COBCTBEHHO
aepvBaums  (KaHan, I0TOK,  Ge3HanopHbId  TyHHenb).  [ONONHWUTENbHLIMU
coopyeHusmm Ha F'OC ¢ 6e3HanopHON AepuBauuvein ABASKOTCA OTCTOMHUKN W
6acceiHbl CyTOUYHOr0O pPerynmpoBaHus, HanopHble 6acceliHbl, X010CTble BOAOCOPOCHI
N TypbuHHble BogoBoAdbl. KpynHeihwasa [3C ¢  6e3HanopHON MNOABOAALLEN
pepvBaumen — I'9C Pobept-Moszec (CLUA) ¢ mowHocTteio 1950 MBT, a ¢
6e3HanopHou oTeoAALLEeN aepuBaumeil — VIHrypckas '3C molHocTsio 1300 MBT.

Ha M3C c HanopHou fepvBaumein  BoAOBOA (TYHHeNb, MeTa/IMYecKas,
[lepeBsiHHAA NN Kene3obeToHHad Tpyb6a) NPOKIaAblBaeTCs C HECKObKO 60/bLUNM
MPOAO/IbHBLIM YKNOHOM, YeM npu 6e3HanopHoi aepusaumn. NpuMeHeHne HanopHOM
MOABOAALLEN [AepuBaLun 0OYC/OB/IMBAETCA W3MEHSEMOCTHIO TOPU30HTA BOAbl B
BEpXHeM Obedbe, 13-3a Yero B MpoLecce IKChayatauum U3MEHSETCA U BHYTPEHHUMN
Harnop fepvBaumn. B coctaB coopyxeHuin M'9C 3TOro Tvna BXOAAT: MOTUHA,
BOA03a060pHbIA y3en, fepvBaumns ¢ HanopHbIM BOLOBOAOM, CTaHUMOHHBLIN y3en M3C ¢
ypaBHUTE/IbHbIM Pe3epBYyapoM U TYpOMHHbLIMK BOAOBOLAMU, OTBOASALLAA AepuBaums
B BU/e KaHana unn TyHHens (npu nogsemHon M'3C). KpynHeiwasa M3C ¢ HanopHoi
noasogsawen  gepvsaumein — Heuvako-KemaHo (KaHaga) MPOEKTHOW MOLLHOCTbLHO
1792 MBT.

F3C ¢ HanopHoW OTBOASALLEN [AepuBaLMeil MNPUMEHSIETCS B YCOBUAX
3HaUNTENbHBIX N3MEHEHWI YPOBHSA BOAbI B PEKE B MeCTe BbIX04a OTBOASALLEN AepuBa-
UMM UM MO 3KOHOMWYECKMM COOOpaXKeHWaM, B 3ToM cnyvae HeobXoammo

COOPY>KEHVE YPaBHUTENBLHOIO pesepByapa (B Hadase OTBOAALLEA AepuBaLuv) ANs
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BblpaBHMBaHWS HEYCTaHOBMBLLErocs NMoToka BoAbl B peke. Hanbonee molHaa M9C
(350 MBT) atoro tuna — MSC XapcnpoHret (LUBewms),

Oco60oe mecTo cpeau 'AC 3aHMMAKOT rMAPOAKKYMYIMPYHOLLME 3/IEKTPOCTaHL MK
(TA3C) n npunueHble anektTpoctaHumm (M3C). CoopyxeHne TAIC 06yCnoBneHo
POCTOM MOTPEOHOCTU B NMMKOBOW MOLLHOCTU B KPYMHbIX 3HEPreTUYECKMX CUCTEMAX,
YTO W ONpeaenseT reHepaTOPHYH MOLLHOCTb, Tpebyrolyrocs AN MOKPbITUA
MNKOBbLIX Harpys3ok. Cnoco6HocTb M19C akKyMynMpoBaTb 3HEPrM0 OCHOBaHa Ha
TOM, 4YTO CBOOOJHAA B 3HEProCUCTEME B HEKOTOPbIA Mepuof BpemeHu (nposasia
rpacka noTpebHOCTU) ANEKTPUYECKass IHEPTUs Ucnosb3yeTca arperatamm FTA3C,
KoTopble, paboTasd B peXume Hacoca, HarHetalT BOAYy W3 BOLOXpaHWIMLWA B
BEPXHUI aKKyMynupylowmin - 6acceiH. B nepuog MWKOB Harpysky akkymy-
NNpOBaHHaA T. 0. 3Heprvs BO3BpALLAeTCA B 3HEeprocuctemy (Bofa W3 BepXHero
bacceliHa MOCTynaeT B HaropHbIn TPyboOMpoBOL4 W BpawaeT ruapoarperarsbl,
paboTarolime B pexume reHepatopa Toka). MowHocTe otg. FTA3C ¢ Takumm
obpatmMbIMK ruapoarperatamm gocturaet 1620 MBT (KopHyonn, CLUA).

M3C npeobpa3ytoT 3HEPru0 MOPCKUX MNPUIMBOB B 3/IEKTPUYECKYIHO.
ANeKTPo3Hepruna nNpuaneHbIX MAC B CUNY HEKOTOPbLIX OCOOEHHOCTEN, CBA3AHHBIX C
NePUOANYHBIM XapaKTepom MPUIMBOB W OT/IMBOB, MOXET OblTb WUCMO/b30BaHa B
3HeprocmcTeMax /iMlb COBMECTHO C 3HEpPruein perynnpyrowmx 31eKTpoCTaHUNI,
KOTOpPble BOCMOJHAKOT NPOBa/ibl MOLLHOCTM MPUINBHBIX 3/1EKTPOCTaHLMIA B TeYeHMe
CYTOK unu mecsiueB. B 1967 Bo ®paHuum 6b1710 3aBEPLLEHO CTPOUTENLCTBO KPYMHOWA
M3C Ha peke PaHe (24 arperaTta o6wein mouHocTbio 240 MBT). B CCCP B 1968 B
Kucnon Ty6e (KonbCkmii n-0B) BCTynwuia B CTPoW nepsas onbiTHaa [MM3C
MOLLHOCTbIO 0,4 MBT, Ha KOTOPOW HbIHE NMPOBOAATCS 3KCMEePUMEHTa/IbHble paboTbl
ana éyayulero ctpomtensctea MNaC.

Mo xapakTepy MCMo0/b30BaHNA BOAbI U YCIOBUAM paboThl pasnnyatoT MIC Ha
ObITOBOM CTOKe 6€3 perynmpoBaHus, ¢ CyTOYHbIM, HeAe/IbHbIM, Ce30HHbIM (F040BbIM)
N MHOTONeTHUM perynuposaHnem. OTaenbHble 'AC mnn Kackagbl '9C, Kak npasu-
no, paboTalT B CUCTEME COBMECTHO C KOHEHCALMOHHbLIMWA  3/1eKTPOCTaHUUAMUN
(K3C), tennoanektpoueHTpansamn (T3L), atoMHbiMK 3nekTpocTaHumsmn (A3C),
ra3oTypouHHbIMK ycTaHoBKamu (I TY), Npuyém B 3aBUCMMOCTU OT XapakTepa y4a-
CTUSA B MOKPbITUM rpauka Harpy3ku aHeprocuctembl M'3C mMoryT 6bITb 6a3UCHBIMN,
MONYMUKOBLIMU U MUKOBLIMU.

BaxkHelLwas 0CO6EHHOCTb TMAPO3IHEPTeTUYECKUX PECYPCOB MO CPABHEHUIO C
TOM/IMBHO-3HEPTETUYECKUMIN pPecypcaMu — KX HENpepbiBHasA BO30OHOB/SEMOCTb.
OTcyTcTBME NoTpebHOCTM B TOon/mBe Ana TOC onpenenseT HU3KYH ce6eCTOMMOCTb
BblpabaTtbiBaeMor Ha [MC aneKTpoaHepruun. Moatomy coopyxeHuto M'3C, HecMoTps
Ha 3HaunTenbHble, YAeNbHble KanUTaIOB/OXKEHNA Ha 1 KBT YyCTaHOB/IEHHOM

MOLLHOCTM W NPOAO/MKUTENbHbIE CPOKM CTPOUTENbCTBA, MPWAABaNoch U NPUAAETCS
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60MbLUIOE 3HAYEHMe, 0COGEHHO KOraa 3TO CBS3aHO C pasMeLLEHUEM 3MEeKTPOEMKUX
MpPOM3BO/CTB.

3afiaHne: M3roToBbTe AeWCTBYIOLLYIO Mogenb F9C

[nsa atoro TpebyeTtca:

1) 3neKTPOMOTOPUUK Ha 4.5 B;

2) YKEeCTKWUIA NNacTuk;

3) npobka;

4) 3neKTPOnpoBOA;

5) >KecTKas MPOBO/IOKa NN METa/ININYECKNIA CTEPXKEHD;

6) 60/bLUas N ManeHbKas LUeCTEPHN;

7) KNen, HepacTBOPUMbIN B BOAE;

8) [epeBsAHHble BPYCKMU;

9) Kopnyc CTapoil LWApUKOBOW PYUKMU.
CTponTenLCTBO MOAE/N:

1) Hacagnte npobKy Ha KOHeL, YXeCTKOI NMPOBOOKMU.

2) HapexxbTe 8 NMonocoK »KeCcTKoro nnacTuka 4/IMHOW, paBHON AMHe NPo6Ku, 1
LLUMPWHOI OKO/O 3,5 CM.

3) Mo Bcei AiMHe NPO6KN BbIpeXbTe 8 Y3KMX Ma30B Ha PaBHOM PacCTOSAHUM
ApYr OT Apyra, 4Tobbl B HAX MOXHO 6bI/10 BCTaBUTb NI1aCTUKOBbLIE MOIOCKMU.

4) CmaxbTe Kpas NosIOCOK K/ieeM 1 BCTaBbTe MX B Nasbl. OHW AO/MKHbI TOpYaTh,
Mo KpaiiHei Mepe, Ha 3 CM Hafl NOBEPXHOCTbLIO NPOGKW.

5) BcTaBbTe Apyrov KOHeL, NPOBOJIOKN B KOPMYC aBTOPYYKM, 3aTeM 3aKpenuTte
Ha ero KoHue 60/bLUYHO LLECTEPHIO.

6) MNomecTnTe BCIHO KOHCTPYKLMIO Ha GOpPTY BOAOMPOBOAHON PaKOBWHbI Tak,
4TOObI NPOOKA C NIONAacTAMM Haxoauach Nof KpaHOM C XON04HO BOAOMN.

7) 'BO34eM MpuUKpennTe KOPNyc aBTOPYYKM K BPYCKY, a cam B6pycoK — K 6opTy
PaKOBUHbI.

8) lMpukpenute K gpyromy O6pycKy MOTOPUYMK W HafeHbTe MasleHbKYH
LLECTEPHIO Ha ero Ba/l TaK, YTOObl OHA HAa HEM He BpaLLlanach.

Ana pemoHcTpauum paboTbl MOAENM Hafo OTKPbITb KpaH Tak, YToObl CTpyA
BOAbl Nafana Ha sionactTy 1 Bpawana ux. [depxa 6pycoK C MOTOPOM, COeANHUTE
Masyto 1 60/IbLLYIO LLUECTEPHM.
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Manble M'3C, nepcneKTuUBbI X CTPONTENLCTBA B Pecnybnnke benapych

Ha npocTtopax benapycu HacumTbiBaeTcst 6onee 20,8 ThbICAYM PEK M PYubeB
obuwein npoTskeHHOCTbO 90,8 ThiCcAUN
KWIomMeTpoB. KVIX CymMMmapHbIM  CTOK
cocTaB/nseT 58 KybuyecKmx KnnomeTpos.
K KpynHbIM pekam oTHocATca [Henp,
HemaH, [lpunats, 3anagHas [BWHa,
Cox, bepe3snHa. OfgHako NoO UeHTPY B
paBHWHHOW  Tepputopun  Benapycwu
npoxoanT BOZopaszen Mexay
bacceiiHamn Bantuiickoro n YepHoro
Mopei (45 NPoLEHTOB OTHOCUTCA K 6aNTUACKOMY PeYHOMY CTOKY, 55 NpOLEeHTOB — K
YepHOMOPCKOMY). Ans pa3BuUTUS TUAPOIHEPTeTUKM 3TO MPOUTPBILLIHASA «(ULLIKa»:
3apoXgaroLymecs Ha TepputTopumn benapycu peku 06peTaroT MOLLL 3a ee npegenamu,
4YTO npefonpefenseT CTPOUTENbCTBO B HALLE CTpaHe r/iaBHbIM 00pa3oM MasbiX
r3aC.

icnonb3oBaTh 3HEPreTUHECKNIA pecypc pek B benapycu Havyanm AaBHO — Ha HUX
COOPYXa/IMCb BOAAHBIE MeSIbHULbI U pa3inyHble T’MAPOCU/IOBbLIE YCTaHOBKN, KOTOPbIE
3aeiCTBOBa/IMCb, B YaCTHOCTW, Ha Jleconuikax. YTobbl HapacTUTb pekam
«MYCKY/Ibl», BO3BOAW/IUCb NPOCTENLLME MIOTUHBI, NO3BOMABLUME «NOAMNEPETb» BOAY
Ha BbICOTE ABYX-TpeX MeTpoB. [o Hayana Benukoir OTe4eCTBEHHOW BOWMHbI Ha
TeppuTOpUM pecny6/InKn LeincTBOBasI0 60/1ee ThiCAYM BOAAHBLIX MeNbHUL,. YacTb U3
HAX TMO3Ke TpaHCcopmuMpoBaIM B  HebosblUME  TMAPO3NeKTpocTaHuun. B
MOC/MEBOEHHbIE TOAbl CPefHsAd MOLLHOCTbL CcTpouBluxca B bBenapycn [9C
nocTeneHHo yesennymsanack — ot 30 KBT go 120 kBT.

B 1950-1960 rogbl B benapycu 6b110 noctpoeHo 6onee 170 Hebonbwmnx M3C
06LLEeN MOLLLHOCTBLIO 0K0/10 20 ThiCcAY KBT € rofjoBOI BblpabOTKON 3/1EKTPO3HEPT M B
cpegHuWiA no BogHocTn rog 88 wmunnvoHoB KBT-4. Hambonee KpynHas -
Ocunoeuyckad M9C (npoekTHad MoWHOCTL 2175 KBT) — BO3BefeHa Ha peke
CBucnoYyb. JKCNyaTMpoBaTh eé Hadyan 6onee nonyseka Hasag, B 1953 rogy, v oHa
JO CUX Mop wucnpaBHO ob6ecneumsaeT ropog OCUMNOBMUM  3NIEKTPOIHEPrUen,
BblpabaTbiBas eé ao 10 munnmoHoB kBT B rog. Ha Ocunosuuckoin 3C
YCTaHOB/EHbI TPU TYPOUHBLI MOLLHOCTBIO 725 KBT Kaxgad. O6bl4HO paboTaroT [Be
TYpOVHbI, TPEeTbA BK/IKOYAETCH BO BpemMsi MaBofAKa WavM 60/bLUOro KOMMYecTsa
0Ca/1KOB.

Manble rnapo3nekTpPoCTaHUUN HEMMOX0 NOTPYAUINCE Ha KOJIX03bl U COBXO3b.
B 1959 ropgy cenbckoe xo3snctBo benapycu nonydano ot F'3C 20%  Bcen
NoTpe6siseMort UM 3NEKTPO3Heprnn. HO Kak  TOMbKO Yy  MPOM3BOAUTENEN

cenbxo3npoaykunn nofsuiaCb BO3IMOXXHOCTb MOAK/MHOYNTLCA K roCyaapCTBEHHLIM
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3HeprocmcTeMam, [AalbHenllee pasBUTME Malon  TUAPO3HEPTeTUKM  OKa3asiochb
HellenecoobpasHbIM. MNpakTnyeckn Bce Menkue M3IC, nNpuHaaneXxasLlme B OCHOBHOM
KON1X03aM, 6bInn BblBeeHbl U3 3KCMTyaTauun.

[0 CpaBHEHWUIO C TensoBbIMK 3MEKTPOCTaHUMAMKM Yy TIC ecTb uenbid psag
npenmyLlecTs. Bo-nepBbixX, 3TO OTCYTCTBME BbIOPOCOB BpeAHbLIX BELLECTB B
aTtmocdepy. Bo-BTOpbIX, OTHOCUTE/IbHO HU3Kasi CeBeCTOMMOCTb BbipabaTbiBaeMoi
3N1eKTPO3Heprum (MPUMEPHO B LECATb pa3 HUXKE, YeM BblpabaTbiBAEMOI Ha TerM/10BbIX
3NEKTPOCTaHUMAX). B-TpeTbnx, BbiCOKAA MaHEBPEHHOCTb B rpouecce obecrneyeHus
NoTpebuTeNen 3NEeKTPO3HEPTMEN, UTO MO3BOMSET BblpabaTbiBaTb 00Mee AOPOryHo
MUKOBYIO 3/IEKTPO3HEPTUIO, Tapudbl Ha KOTOPYH B HECKO/IbKO pa3 MpeBbllatoT
Tapubl Ha 6a30BYKD INEKTPO3Heprnto. ECTb ¥ gpyrve npevMmyLlecTsa:
BO30OHOB/IIEMOCTb  3HEPrOpPecypcoB  PeK U BO3MOXHOCTb  Y/y4LlIeHWs
MHOrOLe/1IeBOro BOA0N0/b30BaHMA BCNeACTBME co3aHna BogoxpaHmamw, I'3C.

Bmecte ¢ T1em co3gaHume [3C cBA3aHO € 6OMbWIMMKM  YAENbHBIMM
nepBoHavya/ibHbIMU 3aTpaTtaMun (KanutaibHbIMW BIOXEHWUAMM), KOTOpble Ha 1 KBT
MOLLHOCTM B fBa pasa W 0ofee BbIle, YeM MPU CTPOUTE/NIbCTBE TEMJIOBbLIX
3NeKTPOCTaHUM. Ho npu aTom cnefyeT Y4uTbiBaTb, YTO MOMOBMHA CTOMMOCTU 1
KBT-4 3/1eKTpOo3Heprum, BblpabaTbiBaeMO Ha TEMIOBbIX 3/IEKTPOCTaHUMAX, — 3TO
LieHa rasa nuam masyrTa.

Konuyectso manbix M3C B benapycu yxke npubnamkaeTcs K Tpem [ecATkam, a
Mx obuad mowHocTe npesbiwaer 10 MBT. K 2020 rogy nnaHupyeTcs BBeCTU B
akcnnyatauyuio 6onee papaguatm F9C ©M goBeCcTM CyMMapHYH YCTaHOB/IEHHYHO
MOLLHOCTb FMApOo3sieKTpocTaHumnin o 210 MBT. 3T0 N03BONUT MOy4YaTb 0Koo 4%
3NIEKTPO3Heprun, noTpebnseMot CTpaHOW B HacToswee Bpems. Mo nporHosam,
BblpaboTaHHas Ha TOC 3neKTPo3Heprna no3Bo/UT 3aMeCTUTb 215-225 TbICAY TOHH
YC/I0BHOIO TOM/MBA.

[Mpn 3TOM cnefyet y4yecCTb, YTO C POCTOM LEHbl Ha TONAMBO OyAeT pactu u
9KOHOMMYecKasd 3 heKTUBHOCTb OTeyeCcTBeHHbIX AC, a WX CTPOUTENLCTBO U
aKcnnyartauusi CTaHyT elle 6onee BbIrOAHbIMK MO cpaBHeHUtO ¢ T3OL. Oxupaercs,
4yTO 00WWMIA 0ObEM KanuTa/oB/IOXXEHUA B TUAPO3HEPreTnKy coctaBut okoso 300
MWIJIMOHOB [10N1/1aPO0B.

CooTBeTCTBYIOWAA MporpaMMa BK/IKOYAeT MeponpuatTvA  No  pasBUTUIO
rMAPO3HEPreTUKM No Tpem pasgenam: CTPOUTENbCTBO KackafoB ['OC Ha OCHOBHbLIX
pekax: 3anagHon [snHe, HemaHe, Henpe; CTPOMTENbCTBO MasibiX TOC Ha NpUTOKax
OCHOBHbIX pPeK 1 CYLLECTBYHOLLNX BOAOXPaHUINLLAX HEIHEPTETUYECKOr0 Ha3HauYeHus
(OpveHTMPOBOYHaAA YCTaHOB/IEHHAA MOLLHOCTL — 1,8 MBT); BoccTaHOB/NEeHNe paHee
nencteoBaBLLMX MOC (OpMeHTMPOBOYHANA YCTaHOB/EHHas MOLLHOCTL — 1,4 MBT).

3a nocnegHue rofbl B ButebckonM 06nacTu BepHY/M K Xu3HM 6 MIT3AC,

CyMMapHas MOLLHOCTb KOTOPbIX COCTaBnAeT 2,5 TbicauM KBT. Ha ['pogHeHLLMHe B
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2002 rogy 6bina noctpoeHa MIT3C Ha peke [atnoska B nocesnke HoBoesbHA. 3aTem
3apaboTana rmapoanekTpocTaHuma “HemMHOBO” Ha ABryCTOBCKOM KaHasie (MOLWHOCTb
250 kBT). B 2006 rogy 3anyctunu 3enbeeHcKyto ['3C mowHocTbio 200 KBT.

Ha MoruneswmHe 3asuxpunnce Boabl Ha MIC “BuxpsaHsl” (250 kBT). B
BpecTckol 06nactu He 3abbinn, YTO B MNpyXXaHCKOM paitoHe A0 1960-x rofos Toxe
[e/icTBOBa/la Masiad rMapoaneKTpocTaHumsa. Heobxoaumblid nepenas BOAbl MeXay
o3epoM [lanepHa W pekoil 3enbBsiHKa Ob6ecreumBaeT CcoXpaHMBLUaAcA [famba.
MotuHocTe MIF3C - 200 KkBT.

B auBape 2007 roga B Co/nmMropckom pavioHe 6blnia BBefleHa B 3KCMnyartauuto
rMAPO3NEKTPOCTaHUMA MoWHOCTB0 150 KBT. ExkerogHo oHa OyzeT BbipabaTbiBaTb
0K0oNno 1 munnmoHa KBT-Y 3neKTposHeprun. 370 yXKe Lwectasd no cyety [3C B
MuHCKOM o6nacTn. PacnonoxeHa oHa Ha neBoM Gepery peku Cnydb B HUDKHEM
bbee noTMHLI COMMIopCcKOro BOAOXpaHUIMLA. 34eCb YCTaHOB/EHbI 1B TYPOUHbI
nponssoacTea rpogHeHckoro OO0 “IMpPOMbILLNEHHbIA COKO3-3HEPTUS” MOLLLHOCTbIO
no 75 kBT kaxgad. Obwas CTOMMOCTb CTPOMTE/NbCTBA CTaHUMu coctaeBuna 1,24
Munavapga 6enopycckmx pyéneii. Cpok okynaemoctu — 6-8 net. BbipabaTbiBaemas
Ha Conuropckoin M'OC 3Heprus NocTynaeTt B OOLLYHO CETb 3HEprocucTeMbl MMUHCKON
obnactn. Ee goctatoyHo AN1a 0becrneveHnst 3NeKTPO3Heprnen 2,5 ThICAUN XKUTENERN
paiioHa.

B wione 2007 roga npaBuTeNbCTBO benapycu yTBepaAvMno apXUTEKTYPHbIiA
MPOEKT cTpouTeNnbCTBa MPOAHEHCKON MMAPO3NEKTPOCTAHUMMN B NOMMe pekn HemaH.
E& BO3BefeHMe HAYHETCA Mocne MNPOBefEeHUs TeHAepa Ha 3akyrnky OCHOBHOIO
obopygoBaHua. B coctaB ruapoysna BOWMAYT 34aHMe CTaHUMM PYyC/oBOro Tuna,
BOAOCNMBHasA MNOTUHA, CY[0X0AHbIN Wwnto3. Caate MAC nog knod HamedeHo K 2010
rogy. CtpoutensctBo [poaHeHckoit [AC npedycMOTpeHo [ocyaapCTBEHHOW
KOMMJIEKCHOW MpOrpamMmMoit MOLEPHU3aUMMN OCHOBHbIX MPOU3BOACTBEHHbLIX (DOHA0B
6enopycckoi 3HEProcucTeMsl. YCcTaHoB/EHHas MOLLLHOCTb HOBOW
rMAPO3EKTPOCTaHUMN cocTaBuT 17 MBT — 3710 60/1bLUE, YeM CyMMapHast MOLLHOCTb
BCEX [ENCTBYHOLMX ceivac B cTpaHe 3C. B cpegHem oHa 6yfeT nNpou3BOAUTb
0K0/10 87,6 mMunnmMoHa KBT-Y 3KOMOrMYecKn YUCTOM 3NEKTPO3IHEPTMM B rof, 4TO
MO3BO/IUT 3KOHOMUTbL MNOYTM 28 ThbICAY TOHH YC/IOBHOTO TOMAMBA, KOTOPOE
noTpe6oBanock Obl A4/ BbIPAOOTKN TAKOro e KOMMYEeCTBa SHepruv Ha TernsioBbIX
3N1EKTPOCTaHLMAX.

MapannensHo “ao3peBaeT” M MPOEKT MoKpyrnHee — [lonoukor MAC Ha
3anagHoin [BuHe. Ee ycTaHOBMEHHas MOLWHOCTL cocTtaBuT 23 MBT. [lpaBo
nopabotaTb  Hag  apxutektypoir  TMonoukon  FAC  Bbmrpano  PYTI
“benHUMW3Hepronpom”. Beog B akcnnyartaumto atoit MAC 3annaHmnposaH Ha 2010
rog.
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PYMN “UHNNKWBP” paspaboTasio pekomeHjauum no 0O6OCHOBaHMIO
9KOJIOTMYeCKo  6e30MacHOCTM  CO3[aHUs  TUAPO3NEKTPOCTAHUMA € y4eToM
NPUPOAHLIX ycnosuin Benapycn. OHM NpefycmaTpmBatoT YMeHbLUeHVE M/Iowajei
3aToMMeHNs W MOATOM/IEHNA MyTeM COOTBETCTBYIOLEr0 BblbOpa CTBOPOB W
BOAOMOANOPHbLIX  OTMETOK TMAPOY3/IoB, a TakkKe OrpaHuYeHne naowagm
06pasytoLmnXcs MeNKOBOAMIA 1 CTEMEHN PerynnpoBaHns PevyHoro cToka, bnarogaps
yeMy [OCTMUraeTcs YMeHbLUeHVe nepnoga Bog00OMEHA M yNyYlleHVe KayecTBa BOApbl
B BOAOXPaHWU/NLLE.

[Mommnmo Toro, 4to npwu akcnayartauum MOC oTCYTCTBYHOT BpefHble BbIOPOCHI B
aTtMoctepy, obpasyrolmecs npu  OkuraHum TonamBa Ha T3Ll, cosgaHue
BOAOXPaHU/INLL, CNOCOOCTBYET MOBbLILIEHVIO YPOBHA BOAbl B peke. OCOGEHHO 3TO
6naronpuATCTBYeT Me/IKUM pekamM, KOTOpbIe JIETOM YacTo nepeckixatoT. Kpome Toro,
CO3[aroTCa Nydllne yCnoBus 418 CYyA0X0ACTBA Ha 60/ee KPYMHbIX pekax, peLlaroTcs
Npo6ieMbl C BOJOCHAGXEHMEM HACENEHHbIX MYHKTOB MPUOPEXHbLIX TEPPUTOPUIA 3a
CYET MOAbeMA YPOBHA TPYHTOBbIX BOf, PacTyT pblOHble 3anacbl, pa3BUBAETCH
CMOPTMBHOE PbI6OMOBCTBO.

Be3ycnoBHO, eCTb 1 ONpeaeNieHHbIe U3LEPXKKN: MOTYT MEHATLCA TEPMUYECKNIA U
NefloBbl  PEXMM pPeK, TMOYBEHHbIM U PaCTUTENbHBIA MOKPOB  MPUOPEXHbIX
TeppuUTOpPUIA, NPOUCXOAWUTL WX 3aTOMeHWe W NOATONSeHWe. He UCKIKYeHa U
TpaHcgopmMaums yCcnoBuin 06uTaHMS pbld U 3eMHOBOAHBLIX >KUBOTHbIX, MeCT
o06utaHna ntuy. OLHaKO 418 KaKA0ro KPYnHOro 00bekTa eLle Ha NPOeKTHOW cTagnm
paspabaTbiBaeTca 060CHOBaHWE WHBECTULMIWA, B COCTaB KOTOPOro, COr1acHo
6enopycckoMy 3akoHOAaTeNbCTBY, 00s3aTe/IbHO BXOAUT OLEHKA BO3AENCTBMS Ha
OKpY>KaloLLlyto cpefy W paspaboTka MeponpusTUiA, KOMMEHCUPYIOWMUX 3TO
BO3JeiNCTBMEe WM 3alMLialoWmMX OT Hero. Tak, MPOeKTOM CTPOUTeNbCTBa
"poaHeHckon M'OC npedyCcMOTPEHbI MEPONPUATUA NO 3awmuTe 6eperos HemaHa OT
Pa3MbIBOB 1 pa3pyLUeHMiA, BbIHOC M3 30HbI 3aTOM/IEHMSI NPOMBILLIEHHBIX 0OBEKTOB U
XXWUNbIX CTPOEHWIA, NepeBoA NoATanMBaeMbIX Yro4uin B CEHOKOCHbIE, KOMMNeHcauus
NoTepb PbIGHOMY XO39ACTBY M CTPOUTENbCTBO Hary/bHbIX Pbl60BOAHLIX NPYLOB,
CO3[aHne BOKPYr BOAOXPaHWIMLLIA BOAOOXPaHHbLIX 30H W MPUPOLOOXPAHHBIX
MPUOPEXHbIX MOMOC, YTO CYLECTBEHHO OrpaHU4MT MOCTYrn/jeHue B BOAY
3arpsA3HAOLLMX BeLLeCTB. TO eCTb 63 OLEHKN BO3AENCTBUSA HA OKPYXKatoLLYytO Cpeny
HU OAVH MPOEKT AaXKe Ha 3KCNepTu3y He OYAEeT NPUHAT, MOAYEPKHYA CreLNaInCTbI
MwuHnpupoabl.

MApOoaKKyMyNMpyHoLLMe CTaHL K
HepaspbIBHOCTL NpoLecca BbIPaGOTKM U MOTPE6NEHMST  3NEKTPOIHEPT UM
Tpe6GyeT OT 3HEProcucTeM OMepaTVBHONO MaHEBPUPOBAHMSI MOLLIHOCTSMU, YTO

[OCTUraeTcs  BBOAOM B akcnayatauynwo  [3C,  rapoakKyMy/mMpyHOLmX
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anektpocTaHumin  (FASC),  rasoTypouWHHbLIX W CreumanbHbIX  MUKOBbIX
NapoTyPOMHHBIX 3IEKTPOCTaHLNNA.

ONTUMaIbHBLIM MyTEM pPasBUTUA 31EKTPOIHEPIreTUYECKMX CUCTEM CUUTAETCH
co3faHne HeobXoANMbIX MaHEBPEHHbIX MoLLHocTer Ha FTAC nnm TASC. Mpu aTom
FTASC 3aHMMalOT 0c060e MeCTO, MOCKOJSIbKY ABMAKTCA KaK BbICOKOMAHEBPEHHbIM
MCTOYHMKOM MUKOBOW MOLLHOCTW, TaK W MNOTPebuTenemM-perynsaTtopom  [Ans
3ano/IHEHNS HOYHOTO MpoBasia rpafmka 3NeKTPUYECKOn Harpysku. B otanumne ot
00bl4yHbIX AC nukoeasa 3sHeprootgada MADC He 3aBMCUMT OT BOAHOCTM Toja.
CtpoutensctBo TA3C TpebyeT 3HAUMTENILHO MEHbLUMX Pa3MeEpPOB OTYYXKAEHWS
3emesib, Yem Ansa peyHbix '3C.

Cnepgyet OTMeTUTb, 4TO Haubonee MaHEBPeHHble Cpeau  TEMoBbIX
3NIEKTPOCTaHUMIN ra3oTypbuHHbIE YCTAaHOBKM TpPeOyrT Ha MNycK arperata W3
X0/10HOTro cocToAHna 15-20 MUHYT, Torga Kak Bpems nycka rugpoarperata [9C
nnn C'A3C TONbKO 2 MUHYTHI.

Co3gaHMe HeoOXOAMMbIX MOLWHOCTEN Ha O06bl4HbIX [T3C yvacTto He
MOKpbIBAaeT MOTPEOHOCTM 3HEProCUCTEMbI B MaHEBPEHHON MoLLHOCTK (00 20% oT
BBeEHHOM MOLLHOCTM 3/M1eKTPOCTaHUMIA BCeX TMMNOB). Bo MHOrMX cTpaHax Hanbosee
9KOHOMMNYECKM 3NNEKTMBHbIE TMAPOIHEPTOPECYPCHI MO0 YXKEe UCMO/b30BaHbI, MO0
OrpaHuyeHbl Kak B NPUPOAHbLIX ycnoBusix benapycu. B Takon cuTyauum Hambonee
NpuemeMblid My Tb peLleHns npobnemsl - cosgaHune MAC.

CnepflyeT TakKXe OTMeTUTb, 4YTO B COBPEMEHHbIX YC/NOBMAX, & B
nepcnekTuBe B 0C06eHHOCTK, yyacTne TAC n FTASC B NOKPLITUM MUKOBOW YacTu
CYTOYHOr0 rpauka Harpy3ok 1 3anojiHeHWsl ero npoBasioB YXXe He ABnseTca 6onee
OCHOBHbIM UX Ha3HayeHueM. OHUM [JO/MKHbI NOALePXKMBaTb NOCTOAHHLIMU YPOBHU
HanpsHXKEHNA 1N 4acTOTbl B 3/IEKTPO3IHEPTeTUYECKOWN CUCTEME, BbINONHATL (DYHKLMM
pesepBa ObICTpOro BBoAa. JTO 00YC/MOBMNEHO OCOOGEHHOCTSIMU  COBPEMEHHbIX
MPOMbILNEHHbIX  TEXHONIOMUIA,  TPebyloWwmnX BbICOKOM CTEMEeHW  HafeXXHOCTU
3/IEKTPOCHABGXEHWSA 1 BbICOKOTO KayeCTBa 3/1eKTPO3HEPT U,

Mpn otcyTctBUM noka [TA3C B CcTpaHe M HU3KOM YPOBHE OCBOEHUS
3KOHOMUYecKoro rugposaHepronoteHunana pek benapycu B PYT1 «LUHUNKBP»
NPOBefeHbl UCCef0BaHNA MO BbISIB/IEHUIO BO3MOXKHOCTe co3gaHna MTA3C Ha ee
TeppuTopun. OnpeaeneHsbl 16 BO3MOXHbIX, B TOM 4uC/1e 5 NepBO0YEPEHbIX MeCT
X pasmelleHns. B KayecTBe MpuopuUTeTHOW BbldeneHa MTAIC yCTaHOBNEHHOM
MoLHocTbio 500 MBT Ha neBom Gepery BogoxpaHunuwa IMpogHeHckoin M'3C Ha p.
HemaH © [aHO 3HEProskoOHOMMYecKoe 060CHOBaHWe LienecoobpasHoOCTM  ee
cTpouTenscTea. CornacHo pesynibTataM 060CHOBAHWSA YUCTbIA AUCKOHTUPOBAHHbI
A0x0[ (Kak BXKHeNLmMin nokasaTesib 3QPeKTUBHOCTA NHBECTULMOHHOIO NPOEKTA) 3a
25 neT akcnnyartauumn BblopaHHOW npuopuTeTHOM TASC cocTaBnset 79,1 MIH.
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ponnapoB CLUA, 4To B Tpy pasa NPeBbILLAET 3TOT NoKasaTte/b A5 aNbTepHaTUBHOW
rasoTypouHHON 3/1EKTPOCTaHUMKN aHa/IOTMYHOI0 Ha3HaYeHNs.

Ha pucyHke npefcTaBfieH NPOrHO3 pa3BUTUA TMAPO3HEPreTUKN B Pecnybnnke
Benapycb € y4eToM YyKasaHHON [lporpammbl KOHUepHa «benaHepro» wu
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[MporHo3 passuTuA rMapo3HepreTukn B benapycu go 2020 r.:

1 - NporHo3; 2 - n3MeHeHue o6uelt mowHocTn M3C; 3 - To e - FAC n FA3C.
nnaHnpyemon [ADC, COOTBETCTBYHOLWMIA NPOrHO3y pa3suTusi benopycckom
aHeprocuctembl [Muxanesuny A. A., Akywes A. T, lNMonos b. N. byayllee
ANEKTPO3HepreTMkn Pecny6nmkn benapycb. - JHeprus: 3KOHOMMKA, TEXHUKA,
akonorusa, 2001, Ne 4. -M.: Hayka. - C. 7-13].

B03MOXXHOCTK MCMNO/Ib30BaHUA TMAPOAKKYMY/IMPOBaHUA B 3NEKTPO3HEPreTnke
He orpaHuuMBarOTCA TPaAUUMOHHBLIM NyTeM co3faHua TASC Ana perynupoBaHus
pexunma paboTbl 3Heprocuctem. B komnnekce ¢ FTA3C BO3MOXHO 06osee
3h(heKTUBHOE 1NCNo/b30BaHue BETPO3HEPTeTUYECKNX YCTaHOBOK, yTo
00yCNOBNNBAETCA HEPEryIsSPHbIM XapaKTepOM MCTOYHMKA BETPOBOM 3Heprun. Tak, B
HuaepnaHgax paspaboTaH MPOEKT 3HEepProKOMIJIEKCA, BK/IHOYAOLWEro BETPOBYHO
anekTpocTaHumio mowHocTeio 3000 MBT n T'A3C mouwHocTeio 2400 MBT ¢
obpaTuMbIMK  rugpoarperatamy Hariopom 23 M, npuyeM 6acceliibl TA3C
pasmeLLeHbl B 3a/1MBE, OTFOPOXEHHOM OT MOps AaMbamu.

B ycnosuax benapycu WMeEKOTCA NPUrofHble NAOWAaAKW And  pasMeLLeHns
BETPOrMApPO3HEPTETUYECKNX KOMIMMIEKCOB C WCMO/b30BaHWEM BOLOMNOABLEMHbLIX
YCTPOWCTB.  Takme  KOMMEKCbl  MOTYT  (DYHKUMOHMpOBaTb  Kak  AnA
rMOPOaKKyMy/IMPOBaHUA 3HEpruM BeTpa, Tak W [N  paclUMpeHUs OCBOEHUSA
HW3KOHAMoOPHOro noTeHUMana pek nyTeM BOAOMNOAbLEMA YacTW PEYHOro CTOKa Ha
BO3BbILLAKOLLMECH Haf, pyCcnaMmn PeK YHacTKu NpuieratoLmx 3emesib ¢ NocnieayroLLen
CpabOTKON HaKOMMEHHbIX 00bLEMOB BOAbl MPW  MPOU3BOACTBE  MUKOBOWA
3NEKTPO3IHEPTrnK, HaNpUMep ANS I0KaSIbHOro 3/1eKTPOCHabXeHus.
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ATOMHBbIE SJIEKTPOCTAHLUWNI

ATOMHas 3NEeKTPOCTaHUMS
'(A3C) - 3MeKTpocTaHUMs, B KOTOPOMW
aToMHas (AnepHasn) 3Heprua

_npeobpasyetcs B 3/1EKTPUYECKYIO.
["eHepaTopoMm 3Heprum Ha A3C aBnsaeTcs
aTOMHbIA  peakTop. Tenno, KoTopoe
BbIAENIAETCA B peakTope B  pe3ysbTare
LUerMHOW  peakuun  fdeneHus  agep
HEKOTOPbIX THXKENbIX 3/IEMEHTOB, 3aTeM
TaK JKe, KaK U Ha 06bIYHbIX
TennoBbIX 3nekTpoctaHumax (T3C), npeobpasyeTca B 31eKTPO3Hepruto. B
otnuyme ot TOC, paboTaloWmMx Ha opraHuyeckom Tonavee, AJC paboTaeT Ha
sfepHom roptovem (B ocHose 23U, 23U, 2%Pu). YCTaHOBMEHO, YTO MMWPOBbIE
9HepreTMYecKne pecypcbl Af4epHOro roptodero  (ypaH, nAyTOHUA W 4p.)
CYLLECTBEHHO MpPEBbLIWAOT 3HEPropecypcbl NPUPOAHBLIX 3anacoB OpraHMYecKoro
Tonnmea (HepTb, Yrosb, NPUMPOAHBLIA raz W Ap.). ITO OTKPbIBAET LUMPOKME
MepcrnekTMBbl  ANA YAOBMETBOPEHMS  ObICTPO  pacTywmx noTtpebHoOCcTed B
Tonnmee. Kpome TOro, HEO6XOAMMO YUUTbIBaTb BCE YBENMUMBAIOLLMIACA 0OBEM
NoTpebneHns yrna u HeTM ANA TEXHONOTMYECKUX Liefieil MAPOBOA XMMUYECKOM
MPOMbILL/IEHHOCTM, KOTOpas  CTAHOBUTCH CEePbE3HbIM KOHKYPEHTOM TEM/0BbIX
3M1EKTPOCTaHUMI. HeCMOTPA Ha OTKPbITE HOBbIX

MECTOPOXXAEHMIN OpraHMYecKoro TOMMBa M COBEPLUEHCTBOBaHME CMNocoboB
ero aobblun, B Mupe Habnwogaetcs

Hel'thIE. ﬂge&h‘lﬂ EBCIK LibALA.
TEHAEHUMS K  OTHOCUTENbHOMY, ot 1 :
YBE/IMYEHNIO €ro CTOMMOCTW. ITO [ 0-f°- i é
CO34aeT Hanbonee TSOKENbIE "["" &; & \?
YyCNoBUS ANsi  CTPaH, WMEeKLWmX i § =}
OrpaHNYeHHble  3amacbl  TOMMBA m"""" 5 B f*
OpPraHNYyeckoro  MPOUCXOXKAEHWS. S 0" ":‘f"* g,,gU <
OueBnAHA HeOBXOAMMOCTb kA i £ ﬁ SN
ObICTpeLero pasBMTUS aTOMHOM B9Np—» B3P+ Je = ”;;
3HEPreTUKK, KoTopas yKe

3aHMMaeT 3aMeTHOE MEeCTO B 3HEPreTMYeckom 6GaniaHce psaa MPOMbILLIEHHbIX CTPaH
Mupa.
MepBas B Mupe AIC ONbITHO-MPOMbILLNEHHOIO Ha3HaYeHMsi MOLLHOCTbIO

5 MBT 6bina nyweHa B CCCP 27 ntoHa 1954 r. B 1. OO6HUMHCKe. [o 3Toro
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3Heprna aTOMHOro siapa MCNonb3oBasiaCb B BOEHHbIX Lensx. MNyck nepsoin A3C
O3HaMEHOB&/1 OTKPbLITME HOBOrO HanpaB/eHUA B 3HEpPreTuke,  MOYYMBLLETO
npu3sHaHve Ha 1-in MexayHapoAHON Hay4YHO-TEXHWYECKON KOH(epeHUUn no
MWPHOMY MCMO/b30BaHMIO aTOMHOM 3Heprum (aBryct 1955, XKeHeBa).

MpuHymnuanbHas cxema ASC C A4epHbIM PeakTopoM, MMEeKLWUM BOAAHOE
OXNTKAeHWe, NpuBeAeHa Ha pPUCYHKe. Tenno, BbIAENSeTCA B aKTUBHOM  30He
peakTopa,

AxepHoe roprodee

Tenacsocurens TypGuHa lenzparop
W 3aMeELNHTEAD o \

Parynvpyioume
CTEDMHN

_Konaexcatop

7 Eopa
MaporeHeparop

AnepHLii pearTop

TennoHocuteneMm, BOuMpaeTcs BoAoK (TennoHocuTenem 1-ro KOHTypa), KoTopas
MPOKAYMBAETCA Yepe3 peakTop LUUPKYNAUMOHHBIM HacocoMm. Harpertas soga v3
peakTopa nocTyrnas B Tenj006MeHHMK (naporeHepaTtop) , rAe nepeaaér Tenno,
Mosly4YeHHOe B peakTope Bofde 2-T0 KOHTypa. Boga 2-ro KOHTypa ucnapsieTcs B
naporeHeparope, 1 06pa3oBaHHbIV Nap NOCTYMNaeT B TYPOUHY .

Hanbonee yacto Ha A3C NpUMeHAOT 4 Tuna pPeakToOpoB Ha TernsoBbIX
HeWTpoHax 1) BOAO-BOASHbIE C O0ObIYHOW BOAO B KayecTBe 3aMef/nMTens u
TensioHocuTens;  2) rpauTo-BOAHbIE  C  BOAAHLIM  TEM/IOHOCUTENlEM  W”
rpauMToBbIM 3amefinTenieM; 3) TAXKENO0BOAHbIE C BOAAHLIM TEM/IOHOCUTENIEM W
TSKENON BOAOA B  KayecTBe 3amefqnntens; 4) rpauTto-rasoBble C rasoBblM
TEn/JIOHOCUTENEM U TPanTOBbLIM 3aMea/INTENIEM.

B Poccun cTpoAT rnaBHbiM 00pa3oM rpafuTo-BOAHbIE M BOAO-BOASAHbLIE
peaktopbl. Ha A3C CLUA Hanbosnbllee pacnpocTpaHeHWe noayynunn BOAO-
BOAAHbIE  peakTopbl. [pagMTo-rasoBble peakTopbl MPUMeHsAOTCA B AHrAvn. B
aTOMHOM 3HepreTuke KaHagbl npeo6nagatoT ASC ¢ TAXKENOBOAHbLIMU peakTopamu,

B 3aBuMcMMOCTM OT BMAa W arperatHoOro COCTOAHMSA  TEMJIOHOCUTENS

co3faetca

TOT WM WHOW TepMoAuHamuyeckuin  uukn ASC. Bblbop BepxHen
TemnepaTypHO rpaHuuUbl  TepMOAUHAMMYECKOro  UMKna onpegensetcs
MaKCUMasIbHO [OMyCTMMOW  TemnepaTypoil  000/104eK  TEMIOBbIAENAOLLMX

anemeHToB (TB3J1), coaepXallmx SOepHOe roptoyee, AOMYCTUMOMN  Temn-pow

COOCTBEHHO A[EpHOr0  roproYvero, a  Takke CBOWCTBaMW TeMIOHOCUTENS,

MNPUHATOrO Ana AaHHOro tuna peaktopa. Ha A3C TennoBoi peakTop, KOTOPOA

OX/TKAaeTcsa BOAOM, 0ObIMHO  MO/b3YHOTCA HU3KOTEMMNEpPaTypHbIMM MapoBbIMU
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UMKNamMu.  PeakTopbl € rasoBbIM  TenOHOCMTENeM MO3BONAOT MPUMEHATb
OTHOCUTENbHO 60/iee 3KOHOMWUYHbIE UMKl BOASHOrO napa C MOBbILLIEHHbLIMM
HaYa/lbHbIMW AaBfieHMeM WM TemnepaTypoid. TennoBas cxema A3C B 3TUX [BYX
CyyassiX  BbIMOSHAETCA  2-KOHTYPHOW: B 1-M  KOHType  UMPKyAMpyeT
TeNNOHOCUTENb, 2- KOHTYp — MapoBOAAHON. [Mpu peaktopax  C  KMNALWMM
BOAAHbLIM WM BbICOKOTEMMEPATYPHbIM  ra3oBbiM  TEM/I0HOCUTENEM  BO3MOXHA
O[HOKOHTYpHas TennoBas A3C. B KMNAWMX peakTopax BoAa KUMWUT B aKTUBHOWA
30He, MOJlyYyeHHass NapoBOAsHas CMeCb CenapupyeTcs, W HACbIWEHHbIA  nap
Hanpa.nseTca AN HEeMnocpeACTBEHHO B TypOMHY, WAM NpeaBapuTEIbHO
BO3BpAaLLAeTCs B aKTUBHYIO 30HY [N Neperpesa.

B BbICOKOTEMMNEpPaTypHbIX  FPaMTo-ra3oBblX  peakTopax  BO3MOXHO
NpYMeHeHre 00bIYHOro rasoTypOorHHOIO LMKNa. PeakTtop B 3TOM C/ly4yae BbINO/HAET
POJib KaMepbl CropaHus.

Mpy paboTe peakTopa KOHUEHTpauus enswmxca M30TONoB B ALEPHOM
TON/MBE MOCTENEHHO YMeHbLUAeTCs, W TOMAMBO  BbiropaeT. [loatomy co
BPEMEHEM  UX 3aMEHSAIOT CBEXMMMW. FLepHOe Troprodee nepesarpy)karwT C
MOMOLLbID  MEXaHM3MOB W MPUCNOCO6MEHNIA C AUCTAHLMOHHLIM YNpaBIeHWEM.
OTpaboTaBLuee TOMAMBO MEPEHOCAT B 6acCeliH BbIAEPXKKM, a 3aTeM Harpas/foT Ha
nepepaboTky.

K peaktopy u 06CnyxuBaloLWyM ero cucteMam OTHOCATCA: COBCTBEHHO
peakTop C 6VOIOMMYECKOI 3aMTON, TEnI006MEHHUKN, HACOCbl WU ra30fyBHble
YCTaHOBKM, OCYLLECTBAIOWMNE LMPKYNALMIO TennoHocuTens; Tpybonposogbl U
apmaTypa UMPKYNAaUMM KOHTYpa; YCTPOMCTBA AN1s  nepesarpyskn  SA4epHOro
FOPHOYEro; CUCTEMbI CMeL,. BEHTUAALMN, aBapUAHOTO PacXoNiaXXmBaHus 1 ap.

B 3aBMCMMOCTM OT KOHCTPYKTMBHOIO WCMOJIHEHWUS pPeakTopbl WUMET

OT/INYNTENbHbIE, OCOBGEHHOCTW: B  KOPMYCHbIX  peakTopax TOMAMBO WU
3aMefINTeNlb PacrofioKeHbl BHYTPWM  KOpryca, Hecywlero rosiHoe [aB/ieHune
TeNIOHOCUTENS; B KaHa/IbHbIX peakTopax TOMAMBO, OXNaXKAaeMble TENOHOCUTENEM,
yCTaHaB/NBAlOTCA B Cnewl. Tpybax-kaHasiax, MNPOHM3bIBAOWNX  3aMefINTeNb,
3aK/TOUYEHHbIA B TOHKOCTEHHbIN KOXYX.

[na npepoxpaHeHus nepcoHania A3C 0T  paAuauMoHHOTO  06/1yYeHus
PeaKkTop OKPYXXatoT OMONOrMYecKor  3aliMTOi, OCHOBHLIM MaTepuasioMm  [ans
KOTOPOI cny»at 6eToH, Boja, necok. O6opya0BaHNE PeaKTOPHOI0 KOHTYpa [A0/HKHO
ObITb MOMHOCTLKO repMeTUYHbIM. [pefycMaTpuBaeTcs CUCTEMa KOHTPOSA MeCT
BO3MOXHOIN  YTEYKM TErI0HOCUTENS, NMPUHUMAKOT Mepbl, YTOObl MOSB/IEHNE He
MNOTHOCTEM M Pa3pbiBOB KOHTYpa He NMPUBOAMIO K PajMoaKTVBHbLIM Bblopocam U
3arpsAsHeHnto nomeuleHnn A3C 1 OKpyarouled MecTHocTh. O6opynoBaHue
PeaKTOPHOI0 KOHTYpa 00bIYHO YCTaHaBMMBAKOT B FEPMETUYHBLIX GOKCax, KOTOpble

OTAeNleHbl OT  OCTa/lbHbIX MOMelleHnin ~ ASC GMOMOrMYecKon 3alnUToin U npu
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paboTe peakTopa He O0O6CMY>XMBAKOTCA. PafMoaKkTMBHbIA BO3AYX M He60/bLIOe
KONNYECTBO NapoB  TEM/IOHOCUTENA, OO0YC/IOB/IEHHOE Ha/IMYMEM MPOTeYeK U3
KOHTYpa, YOandlT K3 HeoOCNy>KMBaeMbIX MoMelleHnn A3C  cnel. CUCTEMON
BEHTUNAUMM, B  KOTOPOW AN WUCK/KOYEHUS  BO3MOXHOCTU  3arpsi3HeHUs
aTtmMocdepbl  NpeayCcMOTPeHbl OYUCTHbIE (PUALTPLI W rasrofbAepbl  BblAEPXKKM.
3a BbIMOJIHEHNEM NpaBWN pagnaloHHOn 6e3onacHoCTK nepcoHariom A3C cneaut
cny>k6a O3UMETPUYECKOTO KOHTPONS.

[Mpn aBapusx B CUCTEME OXNKAEHNSA peakTopa A4/19 UCK/KOYEHNA Meperpesa
N HapyLLUEHUS TepMeTMYHOCTM 060n04ek TB3JIoB npedycmaTpuBatoT ObICTPOE
(B TeUYeHMe HEeCKONIbKO CEeKyHA) TrNyleHve A4epHONn peakuuu; aBapuviiHas
CUCTEMA pacxonaxXmnBaHUa UMeeT aBTOHOMHbIE MCTOUYHUKN MUTaHWA.

Hannuve 6MOMOrMYecKon 3aluTbl, CUCTEM CreuuanbHON  BEHTUAALUN
M aBapuAHOIO  PacxXofikKMBaHWs W CNYXObl  [O3MMETPUYECKOTO  KOHTPOSIA
MO3BONAET MOMHOCTbIO 006e30MacuTb 06CNyXuBarowWmMi  nepcoHan A3C ot
BpeAHbIX BO3MAENCTBUIA PafMOaKTUBHOIO 06/1yUeHNs.

O6opyaoBaHve MawMHHOrO 3aa AJC aHa/normMyHo 060pyaoBaHUIO
MaLrHHoro 3ana TOC. OTnnumuTensHas, 0Co6eHHOCTb 6onblnMHCTBA  A3C —
MCMO/Ib30BaHNe Mapa CPaBHUTENIbHO HU3KMX MapameTPOB, HACbILLEHHOro 1mn ¢abo
MeperpeToro.

Mpn 3TOM AN UCK/IOYEHUS  3PO3MOHHOTO  MOBPEXAEHMS  /IONAToK
nocnefHUX cTyneHeld TypOWHbI 4YacTMLamu Bfaru, cofepawieics B napy, B
TypOuHe yCTaHaB/MBAKOT Cenapupyowme ycTpoucTea. WMHorga Heob6xoammo
MPUMEHEHME BbIHOCHBIX CEMAapaTopoB U NMPOMEXYTOUYHbIX MNeperpesaTesniein napa. B
CBA3M C TeM, YTO TEMN/IOHOCUTENb W COoAepXawjmecas B HEM MnpuMecu npu
MPOXOXAEHNUN Yepe3 aKTVMBHYHO 30HY peakTopa aKTUBUPYHOTCH, KOHCTPYKTUBHOE
pelleHVe 0060pYyA0BaHNA MALLUMHHOIO 3a/1a U CUCTEMbI OX/TAXKAEHUA KOHAeHcaTopa
TYPOUHLI OAHOKOHTYPHbIX ASC AO/MKHO MOMHOCTLKO  MCKIHO4YaTb  BO3MOXKHOCTb
yTeUKN TennoHocutens. Ha ABYXKOHTYpPHbIX A3C € BbICOKMMWU nNapameTpamu
nmapa  nofo6Hble  TpeboBaHUS K 000pyfoBaHWIO MALUMHHOIO 3asa He
NpeabABAKOTCA.

B uncno cneunduyHbix TpeboBaHM K KOMMOHOBKe ob6opyfgoBaHus A3C
BXOAAT: MWHUMa/IbHO BO3MOXHas MPOTHKEHHOCTb KOMMYHUKAUMA, CBA3AHHbLIX C
PaAMoaKTUBHLIMU CpefamMu, MOBbILLEHHAs XECTKOCTb (YHAAMEHTOB U HECYLUMX
KOHCTPYKLMIN  peakTopa, HaféXHasa opraHu3aums BEHTUAAUMW  MOMeleHuin. B
PEaKTOPHOM 3a/le  pa3MeLleHbl: PeakTop C OMOMOrMyYecKo 3aliMTONn, 3anacHble
TB3/Ibl 1 annapaTypa KOHTpond. ASC CKOMMOHOBaHa MO 6/104HOMY MPUHLMNY
peakTop—TypbruHa. B MawmuHHOM  3a/e pacrnosoXeHbl TypboreHepaTopbl U
obcnyxuarowme UxX CUCTeMbl. Mexay MalWHHLIM W PeakTOpHbIM  3anamu
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pasMeLleHbl  BCrioMoraTefbHble  060pyAaoBaHME U CUCTEMbI YnpaBneHus
CTaHUMeN.

MpenmyLlecTBa N HegocTaTku ASC

fAnepHas 3Heprus 06nafaeT OYeHb BbICOKOW CTEMeHbK KOHUeHTpauuu. [lo
KONNYEeCTBY NPON3BOAMMON 3HEPrMM 1 Kr ypaHa paBeH 2,5 TbiciyaM TOHH JlyyLlero
yrna! MNpn pabote AAC B HOPMa/ilbHOM PeXXnMMe HET BbIOPOCOB ra3os, Bbl3bIBatOLLMX
MapHUKOBBIA 3PMEKT, B HACTHOCTU, YINEKNCNOro raza. AC He 3arpsA3HAT MoYBy U
BOAOeMbl 301104 M wnakamu. Ho ASC npou3BOAAT 3HAYUTENbHOE TensioBOe
3arps3HeHMe MPUPOAHbIX BOAOEMOB, UCMOMb3yeMbIX Ans 3abopa M Bbibpoca BOAbI,
MCMO/b3yeMOIN NS OXNaKAeHNUA peakTopa. B 3uMHee Bpems pasHuUa Temnepartypbl
COpPOCHbLIX BOA W €CTeCTBEHHOW TemrepaTypbl BoAbl MOXeT pgocTturatb 10 °C.
TennoBoe 3arpsA3HeHne yCuMBaeT NPOLLECChl 3BTPOUPOBaHNA BOAOEMOB, NMPUBOANT
K U3MEHEHWIO eCTECTBEHHbIX YC/OBWIN 0OUTaHWS XXMBbIX OpraH1U3MOoB.

CtpoutensctBo ASC o06xoguTca npuMep HO B 5 pa3 [opoxe, 4em
CTPOUTE/NbCTBO 0ObIYHOW TEMOBON 3MEKTPOCTaHUMKM, paboTarowein Ha yrie.
BbicOKas CTOMMOCTb SAepHbIX peaktopoB M A3C B UeNIOM 06bACHAETCA
HeobX0AMMOCTLIO 06ecrneynTb CTPorne Mepbl 6e30MacHOCTM ANS MpefoTBpaLLeHus
aBapuii. Kpome TOro, He cnefyet 3abblBaTb, YTO CTOMMOCTb TPaHCMOPTUPOBKW,
XpaHeHns 1 nepepaboTKM paamMoakTMBHbIX 0TX040B ASC 04eHb BbICOKa. [1oaTomy,
BOMPEKN MUY O AelleBM3HE aTOMHOW 3HEPrun, OHa SBMSETCA CamoOW [OpOrom
3Hepruen, ecnm Yy4yecTb BCe pacxofbl, BKIKOYad [0ObIMY W TPaHCMNOPTMPOBKY
Paan0oaKTUBHOIO Cbipbd, CTPONTENLCTBO ASC 1 YyTUAN3AUUIO OTXOL0B.

YpesBblvaitHO CMOXHbLIM U OMacHbIM NPOLLECCOM ABNAETCA AeMOHTaX A3C no
OKOHYaHMM ee HOpMasTbHOW aKcnyaTaumm (nocne ncyepnaHnsa pecypca).

CepbesHas 0MacHOCTb, 0OYC/IOB/IEHHAA WCMO/b30BaHMEM SAEPHON 3Hepruu,
TauTca B PacnpocTpaHeHMM N0 MUPY PafMOaKTUBHLIX BeLLlecTB, KOToOpble
NCMO/b3YHTCA A1 U3rOTOBMIEHNA AA4EPHOM0 OPYXXUS U, KakK CMeACcTBME, MOrYT ObliTb
MCMO/Ib30BaHbl B IEPHOIN BOMHE UMK B A4EPHOM TEPPOPU3ME.

ABapun Ha ASIC. OcHoBHas onacHOCTb A3C - BO3MOXHOCTb aBapuii C
TSHXKeNbIMU nocneacTsmaMu. Aeapua Ha YepHobbinbekoit ASC B 1986 roay - camas
KpynHas 13 aBapuii Takoro pofa. Macwrabbl 3TOW aBapuu HOCAT MOUCTMHE
rnobanbHblii  XapakTtep. Ee mnocneAcTtBus OWYTWNO HacefleHWe MHOrMX CTpaH.
JKOHOMUYECKMIA yulep6 oT YUepHOObLINLCKOM KaTacTpodbl B TPU pasa MpeBbllIaeT
9KOHOMMYECKMIA 3(PEKT OT MCMNOMb30BaHUA aTOMHON 3HEpruyM 3a BeCb CPOK ee
CyLLecTBOBaHMA [0 KartacTpodbl. lMoka npobnema obecneyeHns 6e30NaCHOCTM
AAEPHOM 3HEPreTUKM OCTAeTCA HepPeLLEHHOMN.
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ATOMHaa 3Heprmsa CerofgHs WCMoNib3yeTcd MPaKTUYecKU TOMbKO  ANs
NMPOW3BOACTBA 3/IEKTPUYECTBA, XOTA CYLLECTBYHOT MPOEKTbl TensoBbiX aTOMHbIX
CTaHLMiA,

CerogHs BO BCeM MuMpe aToOMHble 3nekTpocTaHuum (ASC) parot npumepHo 17%
MPOM3BOAMMOI Ha 3eMsie 3NIEKTPOIHEPTUN.

B pasHbIX cTpaHax no-pasHomy oTHocATca K ASC. JlnaepomM B UCMONb30BaHUN
3Heprun «MmpHoro atoMa» ssndetca ®PpaHumsa. Okono 80%3NeKTPO3HEPrnun 3gechb
BblpabatbiBaeTca Ha ASC. B MepmaHnn, Ha060poT, NPUHATO pelleHne K 2020 roay
3aKpbITb Bce ASC Ha TeppuTopumn ctpaHbl. B CLLIA nocne HecKONbKMX NeT cnaja B
AAEePHOM 3HepreTVKe OHa BHOBb 00bsB/IEHA OAHMM W3 [/1aBHbIX Harpas/eHNiA
9HepreTMyeckoin ctpartern. B ABCTpMM MO pe3ynbTataM 06LLeHAUMOHA/TbHOMO
pegepeHayMa 6bIN10 MPUHATO PeLLeHNs He BBOAMTL B SKCMyaTauuio eMHCTBEHHYHO
MOCTPOEHHYKD TaM aTOMHYK CcTaHuuio. [JaHua MNONMHOCTLI  OTKasaiacb OT
NMPUMEHEHNS aTOMHOW 3HEPTUN.

B 2008 rogy benapycb nnaHupyeT HayaTb cTpouTenscTBo A3C. B KayecTtse
NOTEHLMaNbHBIX NIOWAA0K paccmaTpusaroTca KpacHononsHckaa U KyKLWWHOBCKaS.
Co3paaHue B benapycn A3C MOLLHOCTLIO 2 Thic. MBT BHeCeT 3HauuTeNbHbIN BKag B
YCU/IEHNE 3HepreTnyeckon 6e3onacHOCTU cTpaHbl. CebecToMMOCTb MPOM3BOACTBA
anekTposHeprun Ha ASC B 1,5-2 pasa AelleBne Mo CPaBHEHUKO C TenioBbIMU
cTaHumamn. Beog ASC no3BoNNUT 3aMeCTUTb B TOMNIMBHOM 6anaHce benapycu okKoso
5 MapA4. M3 NPUPOAHOro rasa.

[MogymaiiTe 1 OTBETLTE:

1. Kakasa (hopma 3Heprum B Kakyro npespatyaerca Ha ASC?

2. MOXHO 1 yTBEPXAaTb, UTO 3HEPrus, BblpabaToiBaemas Ha ASC, AeLueBne,
4yeM 3Heprus, nofyyvaemas U3 gpyrmx MCTOYHUKOB?

3. B ueM 3akntovaeTcs onacHocTb ASC Ans Ntofei 1 OKPYXXatoLLen cpedbl?

MEJIMOSHEPTIETUKA

CosHUe - HemcyepnaeMblil UICTOYHMK 3HEPrnn - exxeceKyHAHO aaeT 3emsne 80
TPWNIMOHOB KWIOBATT, TO €CTb B HECKO/IbKO TbiCAY pa3 60/blue, 4YeM Bce
3NEKTPOCTaHUMM MUpa. HY>KHO TO/IbKO YMETb N0/b30BaThCA M. Hanpumep, Tnber -
camast 65m3kad K CoMHUY 4acTb Halleld nnaHeTbl - MO MpaBy CUMTAET COJIHEYHYHO
3Hepruo ceommM 6orarcTBoM. Ha ceroHs B TMOGETCKOM aBTOHOMHOM paiioHe KuTtas
MOCTPOEHO YXXe 60nee nNATUAECATU Tbicady renuonedveir. COMHEYHOW 3Hepruen
OTanMBaKTCA Xunble nomelleHna nnowaabo 150 ThicAY KBagpaTHbIX METPOB,
CO3[aHbl rennoTenInLbl 06LLEeN NIOWAALI MUTMOH KBaAPaTHbLIX METPOB.
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XOTd cofHeYHasa sHeprus v 6ecnniaTHa, NoslyyeHue 3MeKTPUYECTBa U3 Hee He
BCerga AoCTaTovyHO [eweBo. [103TOMy CneuuanncTbl HEMpepbiBHO CTPEMATCH
YCOBEPLLEHCTBOBATL COJIHEYHbIE 3/1IEMEHTbI W chenatb UX agdekTuBHee. HoBbI
PEKOP, B 3TOM OTHOLUEHWM MPUHaNeXUT LIeHTpYy MpOorpeccBHbIX TEXHOMOIUN
KoMnaHun “BouHr”. Co3faHHbIA  TaM  COMIHEYHbIA  3NeMEHT npeobpasyeT B
3N1EKTPO3Hepruto 37 NPOLEHTOB MOMNaBLLEro Ha Hero COIHEYHOro CBETA.

9T0 [JOCTMXKEHWe CTallo BO3MOXHbIM, C OAHOW CTOPOHbI, 6arogaps
MCO/Ib30BaHNIO ABYXC/IOMHON KOHCTPYKUMWA. BepxHuiA cnoi - U3 apceHnga ranims.
OH NOr/oLLAaeT U3yvyeHne BUANMOM YacTh crnekTpa. HKHWIA cnoi - 3 aHTUMoHMaa
rafinMa 1 npefHasHavyeH ynaBnvMBaTb MH(paKpacHOe M3nyyeHue, KOTOPoe 00bIYHO
TepsieTca. C [Apyroi CTOPOHbI, BbICOKasA 3(MEKTUBHOCTb AOCTUraeTca 6narogaps
crneuuasibHOMY MOKPbITUIO, TMPENIOMASAIOWEMY CBET M (POKYCUPYIOLLEMY €ero Ha
aKTUBHbIE 06/1aCTW CONTHEYHOW AYEKN.

B AnoHnn y4yeHble paboTatoT Haf COBEPLLEHCTBOBAHMEM (POTOrasibBAHNYECKUX
3/IEMEHTOB Ha KPeMHMWeBOM OcHOBe. EcnM TOMWWMHY COMHEYHOro 3/1emMeHTa
CyllecTByloLlero craHgapta ymeHblWwnTb B 100 pa3, TO TaKuMe TOHKOM/EHOYHbIe
3NEeMEHTbl MOTPebYOT ropasfo MeHblle Cbipbsi, YTO 0OEecneynT WX BbICOKYHO
3 heKTUBHOCTb N IKOHOMUYHOCTb. KpoMe TOro, Ux Masblii BEC U UCK/IHOUNTENbHASA
MPO3payHOCTb MO3BOMIAT JIErKO YCTaHaB/MBaTb UX Ha (hacafax 3haHuiA U Jaxe Ha
OKHax, AN obecrneyeHVss 3MeKTPOIHepPruein Xunbix AoMOB. OfHaKO MOCKO/bKY
MHTEHCUBHOCTb COJIHEYHOrO CBETa He BCerja M He Be3fe OfWHAKOBa, TO AaXe Mnpu
YCTaHOBKE MHOXeCTBa CO/IHEYHbIX 6aTapeit, 34aHnI0 NOTPebyeTcH AONONHUTEbHbIN
NCTOYHUK 3eKTpuyecTBa. OQHNM 13 BO3MOXHbIX PELLEHWNIA 3TOT0 BOMpPOCa SB/AETCS
MCMO/Ib30BaHNE COJTHEYHBIX 3/1IEMEHTOB B KOMMJIEKCE C ABYXCTOPOHHWM TOM/INBHbLIM
aneMeHTOM. B iHeBHOe Bpems, Korja paboTaroT CO/MHEYHbIE 3/IEMEHTbI, U30bITOYHYIO
3NIEKTPO3HEPI M0 MOXHO MPOMycKaTb Yepe3 BOAOPOAHbIA TOMIMBHLIA 3MIEMEHT (CM.
rn. BOOOPO/A) n Takmm o06pa3om Monyyarb BOAOPOA M3 BOAbl. Houbko e
TOMN/IMBHLIA 3/1EMEHT CMOXET WCMNO/Mb30BaTb 3TOT BOLOPOA A/19 MPOM3BOACTBA
3NIEKTPO3HEPT UK.

KomnakTHas nepeaBvKHas 3/1EKTPOCTaHLMSA CKOHCTPYMpOBaHa repMaHCK1M
NHXeHepoM XepbepTom BoitepmaHoM. Mpu cobcTBeHHOM Bece 500 Kr OHa MMeeT
MOLLHOCTb 4 KBT, nHaye rosops, CrocobHa MosIHOCTbIO 06eCneynThb 31EKTPOTOKOM
[AOCTAaTOYHON MOLLHOCTU 3aropofHOe XXujbe. ITO AOBOJIBHO XUTPOYMHbIN arperar,
rfie 3Hepruo BbipabaTblBatOT Cpasy fBa YCTPOWCTBA - BETPOreHepaTop HOBOro TUMa
M KOMMNJIEKT COJTHEYHbIX NaHenei. NepBblii OCHaLLeH TpeMs nosychepamu, KOTopble
(B OT/IuMe OT 0OLIYHOIO BETPOBOrO KOJeca) BpalLakoTcs NPy MaseniemM ABUKEHNN
BO3[yXa, BTOPOI - aBTOMATUKOW, aKKypPaTHO OPUEHTUPYIOLLEN COMSIPHbIE 3/1EMEHTDI
Ha cBeTWno. [obbiTas 3Heprus HakanjMBaeTCsa B aKKyMy/IATOPHOM 6/10Ke, a TOT

CTabu/IbHO CHabXKaeT TOKOM NoTpebuTeneil.
28



napa Bnepen, B Te BpeMeHa, Korga wrat KanndopHua 6yner HyxaaTbCA B
YOOOHbIX CTaHUMAX ANS MoA3apsfakuv 3nekTpobatapei, “HOXKHO-KanMMopHUIACKas
KOMMaHna 3AMCOH” MaHVpPYeT HayaTb UCMbITaHUE CreunasbHOM aBToCTaHuMn ons
MaLlnH, paboTaroWwmx Ha COMHEYHOW 3Heprun, KoTopas B KOHEYHOM CYeTe A0/DKHA
CTaTb OObIYHOW 3anpaBOYHOM CTaHUMEN CO MHOXECTBOM MapKOBOYHbLIX MECT W
pasMyHbIMU MarasmHamu. ConHeYHble NaHeNM Ha Kpbllle CTaHLMK, pacrnooXeHHOM
B ropofe JaimoHa-bape, obecrieyar 3Hepruto AN 3apsaku 31eKTpomobusein B
TeueHVe BCEro paboyero AHA faxe 3MMOA. A U3/ULLEK,
Nonyyaemblil OT 3TUX MaHenen, 6yaeT NCNoNb30BaTLCA /1S
HYX[, camoil aBTOCTaHUMKW. Y)ke B 1981r. uepe3 nponus
Na-MaHLL coBepLIMA NepenéT Mepsblii B MUpe CaMOMET -
ABurarenemM, paboTatoLLMM OT COMTHEYHbIX 6aTapeit. UTobbl
COBEpLUNTL Mepenét Ha paccTofaHne 262 KM, emy
notpebosasiocb 5,5 yaca. A NO NPOrHo3am YYéHbIX KOHLA
MPOLUNIOro Beka, oxuganocs, uto K 2000 rogy Ha goporax
KanuopHun nosisutcs okono 200000 3neKTpomobunei. |
BO3MOXHO, M Ham CTOUT nofgymatb 06 MCMO/b30BaHMK
CO/IHEYHOM 3HEPrUM B LUMPOKUX MacwTtabax. B uyacTtHoctu, B KpbiMy C ero
“COMTHLE0OUTLHOCTLIO™.

Co/iHeYHble CUCTEMbI A4/19 NOMYYeHUs 3NEKTPUYECTBa

KOHUeHTpaumua  COMIHEYHOW  3HEeprMM  MO3BOMSET  MOJlyvyaTb  BbICOKME
Temnepatypbl (8o +70 °C), 4TO BMOMAHE AOCTATOMHO AN pPaboTbl TensjoBoro
aurarens. K npumepy, ecnm cosfgatb napaboinmyeckmin KOHUEHTpaTop AvaMeTpoMm
[0 30 M, TO ero MoLlHocTb coctaBut 700 KBT, a 3TOro BMOJIHE AOCTaTOYHO ANS
nonyyeHusa 200 KBT aneKTpoaHeprum.

CyLlecTBylOT ~ CTaHuMW,  COCTOSiLME M3 MHOXeCTBa  HebosbLInX
KOHLEHTPUPYHOLMX KOJINIEKTOPOB, KaXKAblA M3 KOTOPbIX He3aBUCUMMO CNneguT 3a
COMHUEM. TakMX KOHLEHTPATOPOB MOXeT ObITb HECKO/IbKO [LEeCATKOB 1 6onee. Bce
OHW MEepefaldT COMHEYHYI 3HEPru0  >KMAKOCTU  TEmnjIOHOCUTENHo, KOTopas
cobupaeTca OT BCEX KOMMEKTOPOB K  LIEHTPasbHOM
2 3HeproctaHUMM ©, npeobpasyscb B MaporeHepaTope,
: MocTynaeT Aasiee B BUAE 3NeKTPUYECTBA NOTPEOUTENIO.

{;r__ A BOT eWwe OANH Hambonee pacrnpoCTPaHEeHHbIN
[

.

! Cnoco6, No3BONAKOLWMIA NOMYyYaTb ANEKTPUYECKYIO SHEPTUIO
MPAMO M3 COJIHEYHOIO W3/yyYeHUs. Bbl BCTpevaeTe 3ToT
CNocob Ha KaXKAoM Lwary - aTo )oTo31IeMeHTbl. XOTH Y HUX
ecTb OAMH HefjoCTaTOK, KaKk W Yy BCeEX YCTPOWCTB
! paboTaloLlyx OT COMHEYHOro W3/lyYeHus - OHM paboTatoT

TOMbKO MNPV ACHOM CO/THEYHOM AHe. MpUHUMN AeACTBUS UX
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MpoCT.

CBeT npefcTaBnseT cob60OM YacTulbl, MX Ha3blBAlOT (OoTOHaMW. OHWU HecyT
3HEPruI, KOMMYECTBO ee 3aBUCUT OT TOro B Kakow 06nacTu,
ANIMHHOBO/IHOBOW MMM KOPOTKOBO/IHOBOW OHWM  HaxoAsTCs.
[Monafas Ha nNpeameTbl, OHW BbIOMBAKOT 3/1EKTPOHbLI C €ro
MOBEPXHOCTW. 10T npovecc Ha3blBaeTcA
(DOTO3NEKTPNYECKMM 3(IHEKTOM 1 MOXKET MPOUCXOANTL Ha [
METa/IMYeCKOl MOBEPXHOCTH, B XUAKOCTU U B oTaenbHoM R
atome rasa. CambiM MpPOCTbIM U YAOOGHBIM MaTEPUASIOM s
asnsetcd metasl. OAHako He BCe MeTa//ibl MOTYT [aTh !
OAVHAaKOBbIVi AN Beex (oToadhekT. Tak Meb W nnaTuHa B
HecnocobHbI AaTb addekTa Npy BO3LENCTBUM BUAMMON YacTh o
cnektpa. CambIM Ny4lIM MaTepranoM okasanca KpeMHuid. K
TOMY >Ke Ha 3em/ie Mo 3anacam OH Ha BTOPOM MeCTe Noc/e K1CN0poaa,
4yTo B ByayLlem 6yfeT cnocobCTBOBATL €ro MaclLTabHOMY OCBOEHUIO.

Pa3BuTve (HOTO3/1EMEHTOB MPOMCXOAWMIO0 WHTEHCUBHO MO Mepe
OCBOEHMA KOCMOCa, Korfa co3faBannch (hotobatapen Ans CryTHUKOB
M KOCMUYECKUX CTaHLMIA. JIMwb B KOHLE XX BeKa NPOMbILLIEHHOCTb
HacTpowunacb Ha HapoAHOe X03ANCTBO.

Bbl HaBepHO BCTpeYa/In KapMaHHble KasibKynaTopbl Unn yacel? K
Hallemy CYacCTbiO, LIEHbI HA HUX MOCTOAHHO NafatoT, Y Mbl YXKe BUAUM
NX MPUMEHEHME B XXUIOM KOMIJIEKCE, aBTOTPAHCMOPTE U ObITY.

BETPOSHEPIETUKA

OrpoMHa 3Heprusi ABVMXKYLLMXCS BO3AYLUHbIX MacC. 3amacbl 3Hepruyn BeTpa

v photuukraine oo

bonee 4Yem B CTO pa3 MpeBbILAKOT
3anacbl  FMAPO3HEPTrN  BCEX  PeK
nnaHetbl. [1OCTOAHHO © MOBCKOAY Ha
3em/ie AyHOT BeTpbl — OT JIerkKoro
BETEP Ka,  HEeCyLUero  >KenaHHyw
npoxnagy B NETHWIA 3HOW, A0 MOry4mx
yparaHos, MPUHOCALLMX
HEUCUNCNNMBIA YPOH W paspyLUeHus.
Bcerga HecrokoeH BO3AYLUHbIA OKeaH,
Ha [QHEe KOTOPOro Mbl >XMBEM.

[0 ouUeHKaM pa3/IMyHbIX aBTOPOB, OOLLMIA BETPO3HEPreTMYECKUIA NOTEeHUMan
3emnn paseH 1200 BT, o0fHakKo BO3MOXXHOCTM WCMOMb30BaHNSA 3TOr0 BUAA
SHEPrUM B Pas3/IMYHbIX paiioHax 3eMnn HeoauHaKoBbl. CpeaHerogoBasi CKOPOCTb
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BeTpa Ha BbicoTe 20-30 M Haf MOBEPXHOCTbIO 3emvM [JO/HKHA OblTb 4OCTATOYHO
00/bLLOA, 4TOObl MOLWLHOCTb  BO3AYLUHOrO  MOTOKA,  MPOXOAALLEro  4epe3
Haznexatimm 06pa3oM OpPUEHTMPOBAHHOE BEPTUMKa/IbHOE CeyeHue, AocTurana
3HayeHus, MPUeMIeEMOro Ana npeobpasoBaHus.

BeTpoaHepreTuyeckas yCTaHOBKa, pacnofioXeHHasa Ha  Niowanke, rae
cpegHerofoBas yaenbHaa MOLLHOCTb BO3AYLLIHOIO NOToKa cocTaBnfeT okono 500

BT1/M? (CKOPOCTb BO3/YLUHOrO MOTOKA MPU 3TOM paBHa 7 M/C), MOXET

Npeo6pa3oBaTh B 3/1IEKTPOIHEPT IO 0KO/MO 175 13 aTnx 500 BT/m2,

JHepruna, copepkawiasaca B noToke ABUXYLLleroca BO34yXa,
nponopunoHasibHa Kyoy ckopoctn BeTpa. OfHaKO He BCA 3Heprus BO3AYLUHOIO
MOTOKa MOXET ObITb MCNOMb30BaHa AaKe C MOMOLLbH WAeasIbHOro YCTPOCTBA.
TeopeTnyecku KoathpuumeHT nonesHoro wmcnonb3osaHna (KIMA) aHeprun
BO34YLUHOrO [MOTOKa MOXET OblTb paBeH 59,3 %. Ha npakTuke, COrnacHo
ony6/MKOBaHHbIM  AaHHbIM, MakKcUManbHbli KW 3Heprun BeTpa B peasibHOM
BeTpoarperate paseH npuonuantensHo 50 %, oAHako M 3TOT MOKasaTeflb
[JOCTUraeTCa He NpY BCEX CKOPOCTAX, a TO/IbKO NPV ONTMMAasIbHOW CKOPOCTH,
NpeAyCMOTPEHHOW NPOoeKTOM. KpoMe TOro, 4acTb 3Hepruv BO3AYLUHOrO MoToKa
TepsieTca Npv NpeobpasoBaHUM  MEXaHWYECKOW 3HEprum B 3NIEKTPUYECKY!IO,
KoTopoe ocyulectenseTca ¢ KM obbiyHo 75-95 %. YuuTbiBas BCe 3TW (DaAKTOPBI,
yOenbHas  3MeKTpuyeckas MOLLHOCTb, Bbl/laBaeMas peabHbIM
BETPO3HEpPreTMYeckumM arperatom, BuauMmo, coctasngetr 30-40 % moLHOCTU
BO3AYLUHOIMO MOTOKa NPV YCNOBMKW, 4YTO 3TOT arperatr paboTaeT YCTOMYMBO B
AmnanasoHe CKOPOCTeW, NpefyCMOTPEeHHbIX NPoeKToM. OHAKO UHOra BeTep NMeeT
CKOpPOCTb,  BbIXOAALLYK 32 MNpefenbl pacyeTHbIX cKopocTeld. CKOpOCTb BeTpa
OblBaET HACTONbKO HW3KOW, YTO BETpoarperat COBCEM He MOXET paboTaTb, WM
HaCTONbKO  BbICOKOW, 4TO BeTpoarperat HeoO6XO4MMO OCTaHOBUTb W MPUHATH
Mepbl MO €ero 3awute  OT paspylleHus. Ecnn ckopocTb BeTpa MpPeBbILAET
HOMWHa/IbHYH0  Paboyyto CKOPOCTb, YacTb W3B/IEKAEMOM MEXaHWYEeCKON 3Heprum
BETpa He UCMOJb3YeTCs, C TeM 4YTOObl He NPeBbILAaTh HOMUHAILHOW 3/1eKTPUYECKOM
MOLLHOCTM  reHeparopa. YuuTbiBaa  3TW (DaKTopbl, YAenbHasd BblpaboTKa
ANEKTPUYECKOM 3HEPrnmn B TeyeHWe rofa, BuMAUMO, coctaBnsieT 15-30% 3Heprum
BeTpa, WM [aXe MeHblle, B 3aBUCUMOCTU OT

MeCTOMO/IOXKEHUA 1 NapamMeTpoB BeTpoarperara.

HoBelilume unccnefoBaHUA HarnpaefeHbl MPeyMYLLECTBEHHO Ha MoJlyyeHue

ANIEKTPUYECKOW 3Heprum un3  aHeprun  BeTpa.  CTpemneHve  OCBOUTb
NPOWN3BOACTBO BETPO3HEPreTUYECKMX MalUMH MNPUBENIO K TMOABMEHUD Ha CBET
MHOXXECTBa TaKMX arperatoB. HEKOTOPbIE U3 HUX LOCTUraldT AECATKOB METPOB B
BbICOTY, W, KaK Mosiaratot, CO BPpeMeHEM OHW MOr/M 6bl 06pa3oBaTb HACTOALLYHO

INEKTPUYHECKYHO CETb.
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Manble BETPO3/IEKTPUYECKNE arperartbl npeaHasHayeHb! ans
CHabXXeHWS 3/1eKTPO3HePrmein OTAeNbHbIX 4OMOB.

CoopyxatoTcs BETPO3/N1IeKTPUYECKNE CTaHuuu NPEMMYLLECTBEHHO
MOCTOSAHHOIO TOKa. BeTpAHOe Koneco NpPUBOAUT B ABWMXKEHME AUHAMO-MALUNHY —
reHeparTop 31eKTPUYECKOro TOKa, KOTOPbIA OAHOBPEMEHHO 3apsXKaeT napasienbHo
COEAMHEHHbIE aKKYMYNATOpbl.  AKKYMynsaTopHad — 6araped  aBTOMAaTUYECKM
NOAKNIOYAETCA K reHepatopy B TOT MOMEHT, KOrga Hanps>keHue Ha ero
BbIXOAHBIX K/EMMax CTaHOBUTCS 60/bLue, YeM Ha Knemmax 6aTtapen, n Takxke
aBTOMATUYECKM OTKIHYAETCA NPY NPOTUBOMO/IOXKHOM COOTHOLLIEHWNN.

B  HeGombwMxX  MacwTabax — BETPOINEKTPUUECKME  CTAHUMW  HALLW
MPUMEHEHME HECKO/IbKO AecATUNETUA Hasag. Camas KpynHas M3 HUX MOLLHOCTLHO
1250 kBT paBana TOK B CETb 3/1eKTPOCHAOXKEHNSA aMEPUKAHCKOro LwTata BepmoHT
HenpepbiBHO ¢ 1941 no 1945 r. OgHako nocse nosoMKM potopa OmnbIT MpepsBasica
— pOTOpP He CTa/M PEMOHTUPOBATb, MOCKO/IbKY 3HEpPrusi OT COCEeLHER TensoBoi
3NeKTpPOCTaHUMM obxogunack pewesne. 10 3KOHOMWUYECKUM  MpPUYMHAM
npekpatunacb  aKCrnjyaraunsi BETPO3/IEKTPUYECKUX CTaHUMA U B €BPOMenCKnx
CTpaHax.

CerofiHf  BETPO3NEKTPUYECKME  arperarbl  HafeXXHO CHabXatoT  TOKOM
He(ITAHMKOB; OHW YCMeLHO paboTatoT B TPYAHOLOCTYMHbIX paiioHax, Ha [falbHUX
OCTpoBax, B ApPKTUKE, Ha TbICAYaX CeNIbCKOXO3NCTBEHHbIX (hepM, rae  Het
NMobAn30CTM  KPYMHbIX HACeNeHHbIX MYHKTOB W 3/IEKTPOCTaHUMA  0obLiero
nonbL3oBaHua. AmepukaHel, [eHpn Knwo3 B witate M3H nocTpoun Agse MayTbl U
YKPENUA Ha HWUX BETPOABUraTenn c reHeparopamu. 20 akkymynsaTopom no 6 B m
60 no 2 B cnyxaT eMy B 06e3BETPEHHYIO MOrofy, a B Ka4ecTBe pe3epBa OH WMeeT
OEH3MHOBbLIN [ABVMXOK. 3a MecAl Knro3 nosy4vaeT OT CBOMX BETPOINEKTPUYUECKUX
arperatoB 250 KBT-4Y 3Heprun; 3TOro emy XBaTaeT [A/1d OCBELUEHUA BCEro
X039iMCTBa,  MUTaHMS  ObITOBOW  annapaTtypbl (TeseBn3opa, NPOUrpbIBaTess,
Mbllecoca, 3MEKTPUYECKOW MULLYLLEA MaLUMHKKM), a Takke A/19 BOAAHOro Hacoca u
X0pOLLO 060pyA0BaHHOW MacTEPCKOA.

LLIVpOKOMY MPUMEHEHMIO BETPO3NIEKTPUYECKUX  arperatoB B 0ObIYHbIX
YC/IOBMAX MOKa NPENATCTBYET UX BbICOKas cebecTtoMmocTb. Bpsag nn Tpebyertcs
roBOPUTbL, YTO 3a BETep NIaTUTb He HYXXHO, OAHAKO MalLMHbI, HY>XHble ANna Toro,
4TOObI 3anpsyb ero B paboTy, 06X0AATCA CMIULLKOM [0POro.

Ceilyac co3faHbl CaMble pPa3HOOOpasHble MNPOTOTUMbI BETPO3NEKTPUYECKUX

reHepatopoB (TOYHee, BETpOABUraTesieil ¢ anieKTporeHepatopamu). OfHU 13
HUX MOXOXW Ha 00ObIYHYH [LETCKYH BEpTYLUKY, [pyrne — Ha BenocunegHoe
KO/1IeCO C a/IIOMUHUEBLIMU /IoNacTaMu BMeCTO cnuu. CyLLecTBYIOT arperatbl B BUJe
Kapycenn WuXe B BUAE MadTbl C CUCTEMOM MOABELUEHHbLIX APYr Hag [Apyrom
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KPYroBbIX BETPOY/NIOBUTENEN, C T[OPU3OHTa/IbHOM WM BEPTUKA/IbHOW  OCbHO
BpaLLeHns, C ABYMSA UM NATbIOAECATHIO N0NacTAMM.

B nNpoeKkTMpoBaHUM YCTaHOBKW camMasi TpyAHas npo6nema COCTOsna B TOM,
yToObl MpPW pasHoOM cune BeTpa 06ecnevynTb OfMHAKOBOE 4YMCIO 060POTOB
nponennepa. Bedb npu NOAKMOYEHUM K CETU TeHepaTop [JO/MKEeH [aBaTb He
MPOCTO 3MIEKTPUYECKYIO 3HEPTUNIO, & TONbKO MEPEMEHHbIA TOK C 3afaHHbIM YNUCNIOM
LIMK/IOB B CEKYHAY, T. €. CO CTaHAapTHoOI yactoToi 50 Iy, MoaToMy yron HaknoHa
nonacTer NO OTHOLUEHWIO K BETPY PerynupyroT 3a CYeT MoBopoTa UX  BOKPYT
MPOAO/MIbHOM  OCK: MpPU  CUILHOM BETPe 3TOT Yron OCTpee, BO3AYLUHbIA MOTOK
cBo6oAHee 00TeKaeT nonacT M OTAAaeT UM MeHbLUYHD YaCTb CBOEW 3Hepruu.
MoMMMO  perynnpoBaHus nonactei BeCb [reHepaTop aBTOMATUYECKMU
MoBOpaYMBaeTCa Ha MayTe NPOTMB BETpa.

[Mpn MCcnNonb30BaHMM BETPa BO3HMKAET Cepbe3Has Npobsiema: n3bbITOK 3Heprum
B BETPEHYIO MOrofy 1 HeAoCTaToK ee B rnepuodbl 6e3seTpus. Kak e Hakanjveatb
M COXPaHWUTb BrPOK 3HEepruto BeTpa? lpocTeiwnici cnocob COCTOMT B TOM, 4TO
BETPSHOE KOMECO [ABMXKET HAcOC, KOTOPbIA HakayMBaeT BOAY B  PacrofioXKeHHbIN
BbllLe pe3epByap, a MOTOM BOJa, CTeKas W3 Hero, MpMBOAUT B [AeNCTBUE
BOASHYO TYPOUHY 1 reHepaTop MOCTOAHHOMO MM NEPEMEHHOr0 Toka. CyLIecTBYIOT
" ApYyrve Ccrnocobbl W TMPOEKTbl: OT O0ObIYHbIX, XOTS W  Ma/lOMOLUHbIX
aKKYMYNSATOPHbIX  6GaTapel [0 pacKpyumBaHWS TUFAHTCKUX MaxO0BMKOB WU
HarHeTaHUs CXKaToro BO3fyXa B MOA3EMHbIE MeLlepbl M BNAOTb 40 NPOU3BOACTBA
BOAOPOAa B KauyecTBe TOM/MBA.

OCO6GEHHO  MepPCneKTUBHbIM  MPEeACTaBNAETCA  MOCNeAHWUIA cnocoo.
ANeKTPUYECKMIA TOK OT BeTpoarperata pasfaraet BOAY Ha KUC/IOPOL W BOLOPOA.
Boaopo4 MOXHO XpaHWTb B CXMXEHHOM BMAe M CXKWUraTb B TOMKax TensoBbIX
3NEKTPOCTaHUMIN N0 Mepe HagobHOCTHU,

MpenmyLLieCcTBa BETPAHbIX 3/1EKTPOCTaHLUWIA:

. BeTpsHble 3N1eKTPOCTaHLMN He 3arpA3HAIOT OKPY>XKaIOLLYIO Cpesy.
. BeTpoBas aHeprus, Tak Xe, Kak 6M03Heprus, npu onpegeneHHbIX
ycnoBsusx (BbICOKas CKOPOCTb BeTpa, LOPOroe TOMAnBO A5 00bIYHbIX
3MIEKTPOCTaHLIMI) YCMELIHO MOXeT KOHKYPVPOBaTb C

HEeBO300HOB/IAEMbIMM 3HEPTOUCTOYHUKAMMN.

HepocTaTku BETPSHbIX 3/1IEKTPOCTaHLUIA:

e DBeTep o0uyeHb HecTabusieH, C HEOXMAAHHLIMW CW/IbHbIMKA NOpbIBAMU U
3aTULWBLAMK. IJTO 3aTPYAHSET WCNOMb30BaHWE BETPOBOWM 3HepPrun. 3IT0
noXanyn, eaVHCTBEHHbIA W HEOCMopuMbIA  HegocTaToK BeTpa. [lounck
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TEXHWYECKNX PELLUEHWNA, KOTOpble MO3BOMWAN Obl KOMMEHCMPOBaTb 3TOT
HeoCTaToK - 334a4a HOMepP OAMH BETPOIHEPTETUKM.

e BeTpAHble 3M1eKTPOCTaHUMM CO34AK0T MHOIO Lyma W BbIrNAaAaT Ypo4/MBO Ha
(hOHe CeflbCKO MEeCTHOCTU. ITOT TE3MUC OYeHb CMOPHbIA - M0 eBPOMENCKUM
npaBuiaM BETPOTYPOUHbLI CTaBATCA Ha TaKOM PacCTOSHUM OT XXMWJbIX 34aHWNA,
4TO Obl LLYM OT flonacTeit He npesbiwan 35 - 40 geumben. And cpaBHEHUS LLYM
B ofmce coctaensetr 50 - 60 geumben, a B canoHe asTtomobuns - 70 - 80
Aeunbes, HO HUKTO Ha 3TOM OCHOBaHWUM He OTMeHseT ouchbl 1 aBTomobuiun. C
TOYKM 3peHNs O0ObIYHOTO YesioBeKa, BETPOTYpOMHA BbIMNAAUT OTHIOAb He
YPOL/IMBO, a AaXe 0YEHb U3ALLHO M YKpaLlaeT AepeBEeHCKNIA Men3ax.

e BeTpaHble 31eKTpOCTaHLMM CO34at0T TMOMEXW Tene-u  pagumocurHaniam.
[MoBCEMECTHOe MNPUMEHEHMEe BETPOYCTAaHOBOK - TO/IbKO B YCTOHACE/IEHHOM
EBpone nx 6onee 25 000 WTYK, NO3BOMSET AyMaTb, YTO 3TOT TE3UC HEBEPEH,
TaK Kak Mnpexge Yyem nocTpouTb BETPOYCTaHOBKY pa3peLLeHne Ha 3TO JaéTca B
TOM 4unC/e U opraHaMu pagmo 1 TefeBeLLaHuns.

e BeTpAHble 3/1EKTPOCTAaHUMM HAHOCAT Bpef NTuLaM, ecny pacnonaratorca B
paiioHe NTUYbLUX 6a3apoB, Ha NMYTAX MAaCcCOBON MUTpaLn 1 rHe3L0BaHNA MTULL.
[Mo3TOMYy NPOLECC MONYYEHUS paspeLleHns Ha CTPOUTENIbCTBO BETPOTYPOUH
HauMHaeTCcs ¢ 06xo04a NPUPOA0O0XPAHHBIX OpraHn3aLuil.

e BeTpsHble 3MEKTPOCTAHUMM 3aHUMAOT MOME3HbIE  CENbCKOXO03ANCTBEHHbIE
3eMnn. CTaTuCTMKa MpPUMeEHeHWs BeTpoTypbuH B EBpone u B  Mupe
MoKasblBaeT, YTO OHW 3aHMMalOT He 06oniee 1%TeppuTOpUKN, Ha KOTOPOMU
pacnonaratoTca.  Ans  TOro 4ytobbl He MOPTUTb  BO3AYLUHbIA  MOTOK
PacrnonoXeHHON pPsAoOM  BETPOTYPOMHLI, OHW  [JO/MKHbI HAaxXoAMTbCA Ha
paccTosHuM He MeHee 10 - 15 avameTpoB paboyero Koneca - A/
COBPeMEHHbIX YCTaHOBOK 3TO pacctosfHue coctasnset 200 - 500 meTpos. U
MPaKTUYeCKM Ha BCEM 3TOM pPACCTOSHUM MOXXHO BblpawmBaTb J100ble
KY/bTYPbl, NACTU XXMBOTHbIX 1 T. M.

3HAETE /11 Bbl, UTO ...

BETPO3HepreTMka - 37O CaMblii ObICTPO PacTYLWMA UCTOUHUK 3HEprum 3a
nocnegHue 30 ner.

[daHna  Oblra  NUOHEPOM  BK/IKOYEHWA  3HEPrMM  BeTpa B CUCTEMY
9HeprocHabXeHus cTpaHbl. B Havane passutua - B 70-ble rofbl TEXHOJOMMA
BETPO3HEPTeTMKN Oblna KpariHe NpPoCTOW, a eAWMHUYHAA MOLLHOCTb arperatoB efBa
pocturana 100 KBT. B HacTosiLLee BPeMs BETPO3HEPreT1Ka ctana OAHON 13 BedyLmX
oTpac/neil NPOMbILLNEHHOCTH, 06ecneunBatoLLel KaK COOCTBEHHbIA 3HEPreTUYeCKn
PbIHOK, TaK 1 3KCNOPTUPYS 60/bLLYIO YaCTb NPOU3BEAEHHbIX BETpOArperaros.
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3agaHune: M3roToBbTe AEMCTBYHOLLYIO MOZE/b BETPO3NEKTPOCTAHLUNN.
[nsa aToro TpebyeTcs:

. JIMHENKa,;

. HeGO/bLLOIN KYCOK KapToHa, npumepHo 30x30 cm.

. OTPE30K MPOBOJIOKY;

. CTapblii KapaHaaLl,;

. [1BE LLIa6bI;

. KaHUesniapcKasa KHOMKa,;

. [1Be NMPO6KY;

. HEMHOr0O TOHKOW BEPEBKW WU HUTKW;

. KNneMn.

13rotoBneHne Moaenu:

1. 3rotoBbTe nponensep U3 KapToHa v NPUKPENUTe ero K npooke.

2. Bo3bmuTE KYCOK NPOBOMOKM A/IMHOM 0KoMo 30 CM 1 BCTaBbTe €ro B Apyroun
KOHeL, NPo6Ku.

3. HageHbTe ofHYy Wanby Ha NPOBO/IOKY OKO/0 NPOOKWU. BblaaBuTe BA3a/IbHOM
CnuUen 13 KapaHgala CepAevyHUK M HafeHbTe ero Ha MpoBOJIOKY Tak, YTOObl OHa
cBo60OAHO Bpallanacb B HeMm. HaleHbTe Ha MPOBOJIOKY BTOPYHO LWanby nosaau
KapaHzalia.

4. HafeHbTe Ha NPOTUBOMNO/OXHbIA KOHEL, MPOBOJIOKM BTOPYHO MPOOKY.

5. TIpuBAXNTE K NPOBO/IOKE HUTKY, a Ha APYrOM ee KOHLe 3aKpenute Nerkuia

rpys.

O ~NOo Ol WN Bk

(o]

PABOTA MOAEJIN TYPBUHDI.

Bo3bMUTECH PYKOI 3a KapaHaall W MOAHECUTe MOfAeNb K BEHTUNATOPY WK
MOXXHO CamMOMY MOAYTb.

CrapaliTecb NOCTOSHHO AepXKaTb MOAENb NEPreHANKYNSPHO NOTOKY BO3AyXa.

Ecnv Mofien NocTpoeHa NpaBU/IbHO, TO NPOMENNeP HauYHeT BpaLLaTbCs U rpys,
3aKpenneHHblii Ha ApyroM KOHLE MPOBOMIOKKM, OyAeT NOAHMMATLCS, MOTOMY 4TO
HUTKa CTAHET HaKPYyuMBaTbCS Ha NPOBOJIOKY.

Ha 3Toi1 Mofienn nokasaHo npeBpalleHne BETPOBOI SHEPTN B MEXAHUYECKYHO.
MpuMepHO TaK AelicTBOBaNM CTapUHHbIE BETPSIHLIE MENbHULbI.

Ecnn e Tenepb NpeAcTaBWTb Ha APYrOM KOHLIE MPOBO/IOKM BOOGpaXKaeMyHo
BETPOBYIO TYpOWHY, Mbl MOMY4YMM [OBOMbHO TOYHYH [e/CTBYHOLLYH  MOAEb
BETPO3/1EKTPOCTAHLINN.
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NCMNONb30OBAHUE 3HEPI W MPUPOAHbLIX ABTEHUI

JHeprua MMpoBOro okeaHa

3BeCTHO, 4TO 3anmacbl 3Heprum B MWPOBOM OKeaHe  KoJsiocCa/ibHbl. Tak,
Tennosas (BHYTPEHHAS) 3Heprus, COOTBETCTBYHOLLAA MePErpeBy NOBEPXHOCTHBIX BOA
OKeaHa Mo CPaBHEHUIO C [OHHbIMK, CKaxeM, Ha 20 rpagycoB, WMEET BENNYUNHY
nopsaka 10% k. KuHeTuueckass SHEPrusi OKEaHCKMX Te4yeHWli OLeHMBaeTCs
BENMUMHON nopsigka 108 k. OAHAKO MOKa YTO /I0AN YMEHT YTUAM30BaTh NNLLb
HAYTOXHbIE [0NM 3TOW 3HepruM, Aa WU TO LEHON 60MblKX W MeANeHHO
OKYMatoLLMXCA KannTasioBIOXeHUN.

SHeprusa NpuInBoB

Hanbonee o0u4eBUAHbIM CMNOCOGOM  WCMOMb30BAHUA OKEaHCKOW  3Hepruu
NpeAcTaBNAeTCs NOCTPOVKa NPUANBHLIX 3neKkTpocTaHumi (M3C).

[MpunnBbl 06YCNOBMEHbI CUNaMu NPUTSXeHUS JTyHbl 1 CoMHUA B COYETaHUn ¢
LIEHTPOOEXHbIMU CUMaMK, PasBMBaOLLMMNCA MPU BpaLLeHUN cucTem 3emns-JlyHa v
3emna-ConHue. [BmKeHne 3TUX Ten OTHOCUTENBHO Apyr Apyra MopoXaaet
pasN4YHble MPWIUBHBIE UMK/bL:  MOMYCYTOYHbIA, BECEHHWUA  KBaApaTypHbIN,
MonyrofoBon 1 apyrue 6onee AnuTenbHble LMKbl. Bce OKas3blBalOT B/USHUE Ha
YPOBeHb MoAbeMa BOAbI, Y 3HaHWE 3TUX KonebaHnin He0OXOAMMO ANS MPaBUIbHOMO
NPOEKTUPOBAHUA NPUINBHLIX 3HEPTETUYECKMX CUCTEM.

AMNANTYAa MPUIMBOB MOXET 3HAUYMTENIbHO YBENYMBATLCA 38 CUET TaKuX
(haKTOPOB, KaK CK/IOHbI, BOPOHKW, XapaKTepHOe OTpaXKeHWe 1 pe3oHaHc. Hambonee
4acCTO TaKue YC/ioBM1A HAO/KOAAOTCA B YCTbSAX Pek.

TeopeTnyecKn NPUMBHbIE 3/IEKTPOCTAHLMU MOTIA Bbl NPON3BOAMTL B LIE/IOM
635 TbIC. [BT-u/rog 3N1eKTPO3HEPrn, YTO ABNAETCA IHEPreTUUYECKUM SKBUBASIEHTOM
6onee yem 1 mnpa 6appeneit HeghTn. Hanbonee NepcrneKTUBHLIMA B 3TOM OTHOLLIEHNM
pailoHamu siBnatoTcs 3anmB PaHam B KaHage n CLUA, 3anmB Kyka Ha Ansicke, LLIose
B 6yxTe MoH-CeH-Muwens Bo ®paHuun, Me3seHCKMIA 3aimB B Poccun, ycTbe p.
CeBepH B BennkobpuTtaHun, 3anmsB Yonkott B AscTpanun, CaH-Xoce B APreHTuHe,
3amB AcaHMmaH B HOXKHoI Kopee.

C He3anamAaTHbIX BPemMeH UYesloBeK CTPEMWUICA  UCMOJMb30BaTb  3Hepruto
NpunvBeoB. llepBble NPUANBHBLIE Me/bHULbI MOSBUANCL Ha Mobepexbe bpetaHu,
AHpanysum n AHrnn ewe B XII B. B 6onee nos3gHMe BpemMeHa COTHU TaKuMX
YCTPONCTB MPUBOAWAN B [BVXXEHWE /1ECOMU/IbHBbIE U MYKOMOJIbHbIE MalUWHbI B
OpUTaHCKMX BnafeHnsax Ha TeppuTopun Hosoit AHrnnum (CLUA).

B HacToslee Bpems [JeCTBYET COBCEM HEMHOIO MPW/MBHBIX CTaHLMA.
ANeKTpoCTaHUMA PaHC ABMAETCA MepPBbIM W KPYMHEMLWUM MPeanpusaTUEM Takoro
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poga B Mupe. OHa Oblna 3afymMaHa Kak MnpoToTun 60/1ee KPYMHbIX MPUINBHBIX
CTaHUMA Ha nobepexbe bpetaHn. CTpoMTeNbCTBO Havanocb B 1961 r. wu
3aBepwmnoce B 1968 r. Cuctema mcnonb3yet Aeaauatb 4eTbipe 10-MeraBaTTHbIX
TYpOouHbl KannaHa, o6nafaeT MNPOEKTHOM MOLLHOCTbHO 240 MBT UM eXerogHo
npou3BoauT 0kKoo 50 MBTey 31eKTPO3Heprun. AMNAUTYAa NpuvMBa B YCTbe PeKu
cocTaBnseT 14 M. MnoTuHa AnHOK 750 M OrpaHUYMBaeT 6acceiiH NAoLaabo 22 KM?,
KOTOPbIi coaepxuT 180 mnH M3 nonesHoit Boapl.

[pyraa KpynHaa npuivBHas 3MeKTpocTaHuMa MmowHocTteio 20 MBT
pacnonoxeHa B AHHanonuc-Poran, B 3anMBe ®aHam (MpoBuHUMA HoBas
LLoTnaHams, KaHaga). OHa 6blna ogmumanibHO OTKpbITa B CeHTAGpe 1984 r. Cuctema
CMOHTUpOBaHa Ha 0. XOrc B yCTbe P. AHHAaMoO/NC Ha OCHOBE Y)XKe CYLLECTBYHOLLEN
Aambbl, 3awWuLatoLled NoAopoAHble 3eMN OT 3aTOMNJIEHMsT MOPCKOW BOJOW B
nepuog WTopmoB. AMNAUTYyda npuavea Konebnetcs ot 4,4 o 8,7 wm.

CTonmoCTb CTaHUun AHHanonuc-Poian coctaBuna 53 MAH gonn., uan 2650
[JONN. 338 KunoBatT MoLlHocTM. CorfacHo MpoekTy, LeHa Mpov3BOAUMOrO
aNeKTpuyecTsa  fAO/DKHA  Oblna  COCTaBNATb 2,7  LUeHTa 3a  KW/IOBATT.
Y [10B/IETBOPUTE/IbHbIE MOKAa3aTe/In JAaHHOW CTaHUMW MOATBEPANIA PeHTabeIbHOCTb
HW3KOHAaMOPHbLIX TMAPOPECYPCOB, OTKPbLIIN LUNPOKME MEepCrneKTUBbl CTPOUTENLCTBA
KPYMNHbIX NPUANBHBIX CTaHUMIA B KaHage 1 Apyrmx 4acTsx 3eMHOro Lwapa.

B03MOXXHOe BO3AeNCTBME NPUMBHBIX 3MIEKTPOCTaHLMIA Ha OKPY>KatoLLyo cpesy
OyfeT CBA3aHO C YBENMYEHMEM aMMAUTyAbl MPWANBOB Ha OKEAHCKOW CTOPOHE
MNOTUHbI. OTO MOXKET NPUBOANTL K 3aTOMIEHUIO CYLUN WU COOPYXKEHMI NPU BbICOKNX
NpuaMBax UM BO BPEMS LUTOPMOB W K BTOPXKEHWUIO COMEHOW BOAbl B YCTbA PEK U
NnoA3eMHble BOAOHOCHbIE C/IoN. BoAHbIe NMuLLEBbIe Lenu 1 coobLyecTea OpraH3MoB B
MPUIMBHOW 30HEe MOryT MNOCTpajaTb B pe3y/bTaTte WM3MEeHeHUS YPOBHA BOAbl U
YCUIMBLLMXCA TEYEHUI Kak 3a NIOTUHOW, TaK W nepes Hei; 41 BOAHbIX OpraH1M3MoB
Hebe30nacHO Tak e MPOX0XKAeHNe yepes TypOuMHbI.

CnefyeT TaK e YMNOMAHYTb elé OfHY OTpuuaTe/lbHYK 4YepTy MNPWUANBHON
3HeprMm — TO, YTO eé BbIpabOTKA HEMOCTOsiIHHA. [py 06bIYHOM 3KcnyaTauum
MPUIMBHOW 3HEPrX 3M1EKTPUYECTBO BbipabaTbiBAETCA TOSIbKO B Hadane Mpuivea
(v oTnmMBa). 3JTa  UMKIMYeCKas BblpaboTKa 3Heprum Bpsg M Oyget
COOTBETCTBOBATb CYTOYHbIM LMK/IaM MOTPEOHOCTM B Held. [MMKoBasi NOTPEOHOCTL U
MMKOBas BbIpaboTKa MOTyT MHOTAa COBMaaTth, TakK Kak Yacbl MPUIMBOB CABUIaKOTCA
Mo Mepe CMeHbl BPEMEH rofa, HO Yallle Takoro coBnafeHns He 6yfeT. DTO O3HaYaeT,
4TO BblpaboTKa 3HEPrnn APYrumMun, LEeHTPasibHbIMK, CTaHLMAMM OO/MKHA CHUXKATBLCH,
Korga Temn npuavBHON BblpabOTKM JOCTMUIraeT MakCcMyMma, U BO3pacTaTb, KOrga oH
nagaet. Ha anekTpocTaHumm «Jla-PaHC» 3Ty 3adayy BbIMOMHAET KOMMbIOTEP.
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TennoBas 3HEPrna okeaHa

Temnepatypa BOAbl OKeaHa B pasHbIX MecTax pas/iMyHa. Mexay Tponukom
Paka 1 Tponmkom Ko3epora noBepxHOCTb BOAbl HarpesaeTcA 4O 82 rpagycos Mo
dapeHrenty (27 C). Ha rnybuHe B 2000 dyToB (600 MeTpoB) TemnepaTypa nagaet
no 35,36,37 unu 38 rpagycos rno ®apeHrenty (2-3.5 C). Bo3HMKaeT BONpoc: ecTb
NN BO3MOXXHOCTb MCMO/Ib30BaTb pasHWULy TemnepaTyp ANA MONy4YeHUa 3Heprum?
Morna 6bl TennoBas 3HEProycTaHOBKa, MNIbIByLlad Mo BOLOW, MPOU3BOAUTH
aneKTpuyecTso? [a, 1 3T0 BO3MOXXHO.

B panekve 20-e rogpl Hawero cTonetus JKopx Knof, OAapeHHbIi,
PELUNTENbHBIA 1 BECbMa HAaCTOMYMBLIA (DPaHLy3CKMIA (DU3MK, PeLlnsi uccrefoBathb
TaKyt0 BO3MOXHOCTb. BbibpaB y4yacToK OkeaHa BONM3M 6eperoB Kyb6bl, OH cymen-
Taku Mocne Ccepun HeypayHblX MNOMbITOK MOMAYYMTb YCTAHOBKY MOLLHOCTbIO 22
KunosatTa. 3TO ABWIOCL BOMbLUMM HAayUHbIM LOCTUMXKEHMEM W MPUBETCTBOBA/IOCH
MHOTMMW YYeHbIMU.

cnonb3ys Tennyko BOAY Ha MOBEPXHOCTM M XOMOAHYHO Ha rnybuHe 1 co3aas
COOTBETCTBYIOLLYIO TEXHOJIOTUIO, Mbl pacrosiaraeM BCeM HeOoOXOAUMbIM A/1
MPOM3BOACTBA 3/IEKTPOIHEPTM, YBEPA/IN CTOPOHHUKM WCMOMb30BAHUA  TEMsi0BOM
3Heprun okeaHa. "CornacHO HalMM OLEeHKaM, B 3TUX MOBEPXHOCTHLIX BOAAX
MMeloTCA 3anacbl 3Heprun, kotopble B 10 000 pa3 npeBbiwakoT 06LLEMUPOBYIO
NOTPEOHOCTb B HER".

"YBbl, - BO3paXan CKeNnTUKKW, - XXopx Knopg nonyyun B 3aimBe MaTaHcac
BCero 22 KuiosatTa 3/1eKTpoaHeprun. [ano nv ato npubbinb?”' He fano, Tak Kak,
4yToObI MONYUNTb 3TN 22 KMNosaTTa, Knogy npuwnock 3aTpatutb 80 KMMoBaTT Ha
paboTy CBOMX HaCcOCOB.

Ceitvac npuobpena 6onbLLOoe BHUMaHwWe "'OKeaHOTEpPMMYECKas
aHeprokoHeepcusa™ (OT3IK), T.e. MonyyeHWe 3MEKTPO3HEPrMM 3a CYET pPasHOCTU
TemnepaTtyp Mexzay MOBEPXHOCTHbIMM I 3aCacbiBaEMbIMU HACOCOM T1yOUHHbLIMY
OKeaHCKVMM BOfamMu, HanpumMep npv UCNosb30BaHUM B 3aMKHYTOM LMK/e TypPOUHbI
TaKnX JIErKOUCNapsoLLIMXCA XUAKOCTEN Kak nponaH, (PPeoH v aMMOHWIA.

[MocnefHWe [ecaTuneTus XapakTepusyeTcs OnpefeneHHbIMU  ycnexamu B
MCMO/Ib30BaHNM TEMN/IOBOW 3HEPTUKN OKeaHa. Tak, co3aaHbl YCTaHOBKM MUHU-OTEC u
OTEC-1 (OTEC - HauvanbHble 6YyKBbl aHrnMnickux cnos Ocean Thermal Energy
Conversion, T.e. nNpeobpa3oBaHKe TEMNI0OBOW 3Hepruu okeaHa). B aerycte 1979 r.
BOMM3M [aBaliCKMX OCTPOBOB Hayasia paboTarb Terio3HepreTMyeckas YCTaHOBKA
MUHKU-OTEC. TpobHas 3akcniyaTaums YCTaHOBKM B TeYeHMe TPeX C MOSI0BMHOM
MeCcsLeB  MNOKa3ala ee  [OCTaTOYMHYH  HafeXHoCTb. [lpy  HenpepbIBHOM
KpYrnocyTo4yHO paboTe He Obl/I0 CPbIBOB, ECIM HO CUUTATb MESIKUX TEXHUYECKUX
HenosiafloK, 06bIYHO BO3HMKAKOLWMX MPU UCTMbITAHUAX NH0OLIX HOBbIX YCTAaHOBOK. Ee

Nno/siHasa MOLLHOCTb COCTaB/ifna B cpefHem 48,7 KBT, makcumanoHaa —53 kKBT; 12 kBT
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(Makcumym 15) ycTaHOBKa OTAaBasia BO BHELLIHIOK CETb Ha MOJIe3HYH0 HarpysKy, Tou-
Hee — Ha 3apAgKy akkymynatopoB. OcTasibHas BblpabaTbiBaemMas MOLLHOCTb
pacxofoBasiaCb Ha COOCTBEHHbIE HYXX[bl YCTAHOBKW. B MX uMcno BXoAAT 3aTpaTthl
aHepruv Ha paboTy Tpex HacocoB, NOTEPU B ABYX TENJI00OMeHHMKax, TypouHe v B
reHeparTope 3/1IeKTPUYECKOW IHEPTUN.

Tpu Hacoca noTpe6oBaMCb M3 CNEfyoLWero pacyeta: OAMH — 414 nofayu
Tennoi BoAbl U3 OKeaHa, BTOPOI — 15 MOAKAaUYKN XO/IOAHON BOAb! C ry6UHBLI OKOJIO
700 M, TPeTUn — Ana nepekavykyn BTOPUYHOM paboyeit XMAKOCTU BHYTPU CaMoM
CUCTeMbI, T. €. U3 KOHJeHcaTopa B mcnaputens. B kKauyecTBe BTOPUYHOM pabouunii
XUNOKOCTU NPUMEHSAETCA aMMUaK.

YctaHoBka MUHU-OTEC cmoHTMpoBaHa Ha 6apxke. of ee AHULLEM MOMELLEH
A/IMHHbIA  Tpy6onpoBog, AN 3abopa Xonof4HOW Bofbl. Tpy60onpoBOAOM  C/YXUT
nonuaTuneHoeasd Tpyba anvHo 700 M C BHYTPeHHMM AuvameTpom 50 cwm.
TpybonpoBog npuKpenseH K [AHWWY CygHa C MOMOLBH 0coboro 3arsopa,
MO3BOMIAKOWEr0 B  C/lyyaM Heob6XOoAMMOCTM Oro  ObICTPpOe  OTCOeLMHEeHMe.
[MonmaTnneHosas Tpyba 04HOBPEMEHHO UCMO/b3YETCA U A4/19 3a9KOPUBaHWSA CUCTEMbI
Tpyba—CcyaHo. OpUrMHaIbHOCTb MOAOOHOr0 peLeHnss He BbI3bIBAET COMHEHWA,
MOCKO/IbKY AKOPHblE MOCTaHOBKM N5 pa3pabaTbiBaeMblX HblHe 60/1ee MOLLHbIX
cuctem OTEC sBnstoTCA BeCbMa CepPbe3HO Npo61eMoi.

BrnepBble B uUCTOpUM TeXHWKM YycTaHoBKa MUMHU-OTEC cmorna otgatb BO
BHELLHIOK Harpysky nojiesHyt MOLLHOCTb, O4HOBPEMEHHO MOKPbIB N COOCTBEHHbIE
HY>X/bl. OnMbIT, NOMYyYeHHbIA Npu sKcnnyaTaumm mnHU-OTEC, no3sonun 6bICTPO
NocTpouTb 6Go0nee MOLLUHYH TensiosHepreTnyeckyto yctaHoBky OTEC-1 wu
MPUCTYNUTb K NPOEKTUPOBaHWIO ellle 60/1ee MOLLHbLIX CUCTEM NMOA06HOI0 TUMa.

HoBble cTaHumMm OTEC Ha MOLLHOCTb BO MHOIO [eCATKOB WM COTEH MerasatT
NPOeKTUPYHOTCH 6e3 cydHa. ITO — OfdHa rpaHAMo3Has Tpyba, B BEPXHe 4acTu
KOTOPOW HaxoAMTCA KPYr/blii MalMHHBIA 3a, rae pasMeLLeHbl BCe HeoOXoanMble
yCTpoicTBa A1 npeobpa3oBaHuUs aHepruv. BepxHWA  KOHel, TpybonpoBoga
XO0NOAHON BOfAbl PacnofioXXUTcA B OKeaHe Ha rnyouHe 25-50 M. MallUWHHbIA 3an
MPOEKTUPYETCA BOKPYr TPYObl Ha rnybuHe okono 100 m. Tam 6yayT yCTaHOB/EHbI
TypboarperaTbl, paboTarolie Ha Mapax aMMmuaka, a TakKKe BCe OCTa/lbHOe
obopynoBaHme. Macca Bcero coopykeHus npesbiwaet 300 Tbic. T. Tpyba-MOHCTP,
yXoAsLas novT! Ha KUIOMETP B XONMOAHYHO TNyOunHY OKeaHa, a B ee BepXHeln 4acTu
YTO-TO BPO/E Ma/IEHbKOro OCTPOBKA. I HUKAKOro CyfHa, KpOMe, KOHEYHO, 00bIYHbIX
Cy[0B, HE0OX0AMMbIX A/19 06CNYXXMBAHUSA CUCTEMbI 1 415 CBA3M C Beperom.

[MpefcTaBnseTcs, UTO  HEKOTOpble U3 MNpeasiaraBLUMXCH  OKeaHCKMX
9HepPreTMYeCKNX YCTAHOBOK MOrYT ObITb peasiM30oBaHbl, W CTaTb peHTabeslbHbIMU
Y>Ke B HaCTosLLee BPeMs.
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JHeprus BOMH N TeYeHUI
Eweé B Hayane XX BeKa aMepUKaHCKUA WHXXeHep PaHCOM CKOHCTPYyuMpoBas
YCTaHOBKY, WCMNOJb3YIOLLYI0 3HEPrU0 BOMH AN COXKatua Bo3gyxa. Cxema ero
YCTaHOBKM MOKa3aHa Ha pUCYHKEe.
KoHcTpykTopom C. Contepom (S. Salter; 3auHOYpPrckuii  YHUBEPCUTET,
LLloTnaHams) npednoxkeH npoekT “KuBatowas ytka”. onnaBky, MoKayMBaeMmble
BO/IHAMW, [AlOT 3HEPru CTOMMOCTbKO BCero 2,6 neHca 3a 1 KBT\4, y4to b

HE3HAYMTENbHO BblLLE CTOMMOCTM
3NEKTPO3HEPrM, KOTopasi BblpabaTblBaeTcs
HOBEMLLIMMM 3NEKTPOCTaHLMAMMU,

oxurarowmumn ras (8 bputaHun ato - 2,5
MneHca), W 3aMeTHO Hmxe, 4yemM garot A3C
(okono 4,5 neHca 3a 1 KBT\u).

BakeHbl ¥ MasKu, ncnonbytoline o Bas
3HEpPru0  BOJH, YXXe YCeanu npuopexHble .
BOAbl ANOHMK. B TeyeHne MHOruX eT 6akeHbl : o o
— CBUCTKM GeperoBoi oxpaHbl CLLIA aeicTByOT 6/1arofaps BO/IHOBbIM Kone6avaM

HeaaBHO rpynna y4yeHbIX OKeaHO/10roB obpartuia BHUMaHve Ha TOT (pakT, 4To
["onbg)CcTpMM HeceT cBOM BOAbl BO/IM3M GeperoB ®nopuabl CO CKOPOCTbIO 5 MUsb B
yac. Vges mcnonb3oBaTb 3TOT MOTOK Tenson BOAbl Oblia BecbMa 3amaH4vBOIA.
Bo3moxxHO 1 310? CMOryT N TUraHTCKKE TYPOWUHbI 1M MOABOAHbIE MPOMensepsbl,
HanoMWHaloLme BETPAHbIE MEeNbHWULbLI, TEHEPUPOBATL 3NEKTPUYECTBO, W3B/IEKas
3Hepruo U3 TedeHnn n Bon? "CmoryT" - TakoBo B 1974 rofy 6b110 3aK/0ueHNe
Komuteta Mak-ApTypa, HaxofAwlerocs nog arnmaon HaumoHasbHOro yrpas/ieHus
No uccnefoBaHMIO OKeaHa 1 atMmocgepbl B Maiamu (Pnopuaa). ObLuee MHeHue
3aK/IlYasiocb B TOM, YTO  UMEKOT MEeCTO OrnpeAesieHHble Mpo6sieMbl, HO BCe OHU
MOrYT ObITb PeLLeHbl B C/lyyae BblAeNeHWst acCUIHOBaHWM, Tak Kak "B 3TOM MPOeKTe
HET HWYero Takoro, YTo NpPesbIWano 6bl BO3IMOXHOCTU COBPEMEHHOWN NHXEHEPHOW U
TEXHOMOrMYECKOW Mbic/n".

Bbirofbl UCNob30BaHUA 3HEPrUM OKeaHa

Takum 06pa3oM, B OKeaHe, KOTOpbIA COCTaBnsieT 71 NPOUEHT NOBEPXHOCTU
nnaHeTbl, NOTEHUWAIbHO MMEKTCA Pas/inyHble BUAbl 3HEPTrUN - 3HepPrua BOJSH U
MPUINBOB; 3HEPrUs XUMWUYECKUX CBA3EN ra3oB, MUTATE/IbHbIX BELLECTB, COJMEN U
APYruX MWHepasioB; CKpbiTas 3Heprus BOAOPOAa, HaxoAsALlleroca B MoneKynax
BOAbI; 3HEPrns TEYEHWA, CMOKOMHO WM HECKOHYaEMO ABWKYLUMXCA B Pas/INyHbIX
YacTax OKeaHa; yAMBUTENbHaA MO 3anacaM 3Heprus, KOTOPYH) MOXHO MOonyyarth,
MCMo/b3ys pasHULY TemnepaTyp BOAbl OKeaHa Ha MOBEPXHOCTU W B rNy6uHe, N NX

MOYXHO Npeobpa3oBaTh B CTaHAaPTHbIE BU/bl TOM/MBA.
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Takve KONMM4YecTBa 3HEPruy, MHOroobpasme ee (HOPM rapaHTUPYHOT, YTO B
OyayLieM YenoBeyecTBO He OyAeT UCMbITbIBATb B HEW HeJocTaTka. B TO )Ke BpeMs He
BO3HMKaeT He0OXOAMMOCTW 3aBMCETb OT OAHOrM0 - ABYX OCHOBHbIX WCTOYHWKOB
SHeprnv, Kakumu, Harpumep, SBASKOTCA [LABHO WCMOMb3YHOWMECS MCKOMaeMble
BUAbI TONAMBA W AAEPHOr0 roproyero,  MeToAbl MOJyYeHWs KOTOPOro 6binu
pa3paboTaHbl HeAaBHO.

OKeaH - 3TO He M0OCKoe, 6e3KM3HEHHOE BOAHOE MPOCTPAHCTBO, a OrpoMHas
KnafoBasa 6ecroKONHON 3Heprun. 3hecb NewyT BOJSIHbI, POXAAKTCA NPUAMBbI U
OT/IMBbI, NEPECEKaKTCs TeYEHNSs, 1 BCE 3TO HAMOJIHEHO 3HEPruen.

CeoTepmMasbHasi aHeprus

DHepreTMka 3eMAM  — reoTepMasibHas  3HepretTMka  6GasupyeTca  Ha
MCMO/b30BaHUM MPUPOAHOMA TennoTbl 3eMnn. BepxHsis 4YacTb 3eMHOM  KOpbl
MMEeEeT TEPMUYECKNIA rpagmeHT, paBHblil 20-30 °C B pacyeTe Ha 1 KM rny6uHbl, U,
KONIMYECTBO TEM/OTbl, COAEPXKALLENCH B 3eMHON Kope A0 rnyouvHbl 10 km (6e3
yyeTa TemnepaTypbl MOBEPXHOCTW), paBHO NpubnmManTenbHo 12,6.1026 K. 3Tn
Pecypcbl 3KBMBA/IEHTHbI TeMnocoAepkaHuio 4,6-1016 T yrna (npuHUMas CpeaHIor
TEnnoTy cropaHua yrns paBHon 27,6.109 [k/T), uto Gonee yem B 70 ThbIC.
pas MPeBbILLAET TEMIOCOAEPKaHNe BCEX TEXHUYECKM W 3KOHOMUYECKM
N3B/IEKAEMbIX MUPOBbLIX pecypcoB yrns. OfHaKo reoTepMasibHasi TenioTa B BEPXHEN
4yaCTW 3eMHON CNAULLIKOM  paccesHa, 4TobGbl Ha ee 6a3e pewartb MUPOBbIE
3HepreTnyeckne npobnembl. Pecypchl, NPUrogHole  A14  NPOMbILLIEHHOr0
MCMOMb30BaHNA, NPeACTaBNAKT COO0M OTAE/bHbIE MECTOPOXAEHNS reoTepMasibHON
9HEeprun, CKOHLUEHTPUPOBAHHOMW Ha [AOCTYMHOW [Ans  pa3paboTKu rnybuHe,
MEoLWMe ornpefesieHHble  00beMbl WM Temnepatypy,  AOCTaTOvHble  [Ans
MCMO/Ib30BaHNA VX B LieNAX NPOU3BOACTBA ANIEKTPUYECKON SHEPTUU U TENOTbI.

C reosiorMyeckoin TOUKM 3PEHUSI reoTepMasibHble 3HEPropecypcbl MOXHO

pasfennTb Ha rmapoTepMasibHble KOHBEKTMBHbIE CUCTEMbI, TFOpsAYMe Cyxue
CUCTEMbl BY/IKAHUYECKOTO MPOUCXOXKAEHNA WM CUCTEMbl C BbICOKUM TEM/I0BbIM
MOTOKOM.

K Kateropuv rngpoTtepMasibHbIX KOHBEKTMBHbLIX CUCTEM OTHOCAT MOA3EMHble
GacceiHbl Napa Uan ropsyert BOAbl, KOTOPblE BbIXOAAT Ha MOBEPXHOCTb 3eMIIN,
0bpaz3yn reisepbl, CEPHUCTbIE rpsa3eBble 03epa. Obpa3oBaHMe TaKMX CUCTEM CBSA3aHO
C HaMuMem WCTOYHMKA TEeNnnoTbl -  rOpsYern WM pacnnaBfEHHOW CKaslbHOW
MOPOAON, PacnofioXXeHHON OTHOCMTENbHO 6/IM3KO K MOBEPXHOCTU  3eM/IN.
MmapoTepmasibHble KOHBEKTMBHbIE CUCTEMbI 0ObIYHO pPa3MeLLaloTCca Mo rpaHuuam
TEKTOHWYECKUX  MJIMT 3eMHON KOPbl, KOTOPbIM CBOWCTBEHHA BYJ/IKaHWYeCKas
aKTMBHOCTDb.
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B npuHUMne And NpoOW3BOACTBA 3/IEKTPO3HEPTMM HA MECTOPOXKAEHUAX C
ropsyeir BOAOW NPUMEHSETCA MeTOf, OCHOBaHHbIA Ha WCMOMb30BaHUM  MNapa,
06pas3oBaBLUerocs Mpu WUCMapeHnun ropsyein XUAKOCTU Ha  MOBEPXHOCTW. 3JTOT
METOf WCMNOMb3yeT TO fB/EHWE, YTO MPU  MNPUOAVIKEHUU ropsyelt  BOAbI
(HaxopsLweincs nop, BbICOKMM [AaBfieHMeM) MO CKBaKMHaM W3 bGacceiHa K
NMOBEPXHOCTU fJaBneHne nagaet U okono 20 % >XKUAKOCTM BCKUMaeT W
npespaLlaeTcs B nap. 3TOT nap OTAeNseTcqd C MOMOLBIO cenapartopa OT BOAbl U
HanpaenfeTca B TypbuHy. Bogfa, BbIXoAdwlas M3 ceraparopa, MOXeT  ObiTb
noABeprHyTa fanbHeillend 06paboTKe B  3aBUCMMOCTM OT €€ MUHEepPabHOro
COCTaBa. ATy BOLY MOXHO 3aKaumBaTb 00pPaTHO B CKaJlbHble MOPOAbI Cpasy Ww,
eC/In 3TO 3KOHOMWYECKW OMpaBAaHo, C MpeABapuTeNbHbIM - U3BMIEYEHNEM U3 Hee
MUHEPAJIOB.

[pyrvum meTooM NPOU3BOACTBA 3/1EKTPO3HEPTNN HA 6ase BbICOKO- WK

CpegHeTeMmnepaTypHbIX reoTepMasibHbIX  BOA — SBMSIETCA  MCMO/b30BaHWe
npouecca C MNPMMEHEHMEM [ABYXKOHTYpHoro (buHapHoro) uukna. B atowm
npovecce BOAa, NOJyyYeHHad M3  OacceilHa, WCMOMb3yeTcd A1 Harpesa
TENn/IOHOCUTENSE BTOPOro KOHTypa ((hpeoHa MM M300yTaHa), UMEHLLEro HU3KYHO
Temnepatypy KuneHus. [lap, 06pa3oBaBLUMACA B pe3y/ibTaTe KWUMEeHWs 3TOoW
XUAKOCTWU, WCNONb3yeTca [ANd  npuBoga TypouHbl.  OTpaboTaBwmiA  nap
KOHAEHCMPYEeTCA M BHOBb MPOMYCKaeTcs 4epe3 Tenjo00bMeHHUK, co3faBas Tem
CaMbIM 3aMKHYTbI LMK

Ko BTopomy Tuny reotepmasibHbIX — pPecypcoB  (ropsume  CUCTEMbI
BY/IKAHNYECKOTO MPOUCXOXAEHNSA) OTHOCATCA MarmMa W HenpoHULLaeMble ropsume
Cyxue nopogpl (30Hbl 3acTbiBLUE/ MOPOAbI BOKPYr Marmbl M MOKpbIBaKOLiME ee
CKaslbHble nopoAbl). MonyyeHve reoTepMasibHOM 3HEPrMM  HEMOCPEeACTBEHHO U3
Marmbl ~ MOKa TEeXHUYECKM HeoCyLecTBUMO. TexHosorns, Heobxoanmas A
NCMO/MIb30BaHNA ~ 3HEPrMM TOPAYMX  CYXMX  MOpof,  TO/MbKO  HayMHaeT
paspabarbiBaThCs. MpeaBapuTenbHble TEXHWYECKMe pas3paboTKM  METOA0B
MCNONb30BAHNA 3TUX 3SHEPreTUYECKMX PecypcoB NpeaycmaTpuBaloT YCTPOMCTBO
3aMKHYTOr0O KOHTypa C UMPKYIUPYIOWEN MO Hemy XXUAKOCTbH, NMPOXOAALLero
yepes ropsdyto nopody. CHayasa npobypuBaltOT  CKBXMHY, LOCTUTAROLLYHO
06nacTn 3asieraHns ropsYvert NMopoAbl; 3aTeM 4vepe3 Hee B Mopody nog 60/bLInM
[laBNeHNEM 3aKauMBalOT XO/I0HYH BOAY, YTO NPUBOAUT K 0OpPa30oBaHUIO B HEW
TpeLUmH. Ilocne 3Toro Yepes 06pa30BaHHYHO TakMM 06Pa3oM 30HY TPeLyMHOBATOW

noposbl NpobypuBalOT BTOPYH CKBaXWMHY. HakOHel, XO/ofHYH Bogy C
MOBEPXHOCTWN 3aKauMBalOT B TMEPBYK0 CKBaXKMHY. [1poxogsa 4epes  ropsauyro
Moposy, OHa HarpeBaeTcs, M3B/IEKAETCA Yepe3 BTOPYHO CKBaXMHY B Buie napa
WA TOpAYein BOAbl, KOTOpPble 3aTeM MOXHO WCMOo/b30BaTb A/19 MPOU3BOACTBA

3M1EKTPOIHEPTUM OJJHUM M3 PACCMOTPEHHbIX paHee Croco6oB.
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"eoTepMasibHble CUCTEMbI TPETLErO TWMA CYLLIECTBYIOT B TEX pailoHax, rae

B 30He C BbICOKMMW 3HAYEHUAMW TEMNj0BOr0 MOTOKA pacrosaraeTcs

rnyboko3aneratolimMi ocaflouHbl GacceidH. B TakMx — pamoHax,  Kak
Mapvkcknin unv BeHrepcknii 6acceliHbl, TemnepaTypa BOAbl, MOCTynarowas u3
CKB&XXWH, MOXeT gocturatb 100 °C.

SKOJTOI MHECKWME AEPEBHW

Kpome 3ameHbl TPaguUMOHHBLIX WCTOYHUKOB 3HEPrUn  anbTepHATUBHbLIMMU,
CYLLECTBYHOT MPOEKTbI MO CO3A4aHMI0 3KOIOTMYECKN YMCTbIX U CbanaHCUpOBaHHbIX
ropooB M pAepeseHb Oyayulero. OCHOBOM AN MX CO3daHMA OyayT CNYXWUTb
MPUMEHEHME  3KOHOMWYHbLIX MaTepuasioB, a TakKKe ONTUMaSIbHbIA  PEXUM
MCMO/MIb30BaHNA  3HEPrMKM,  KOTOPbIA  CMOryT  MOAAEPXMBAaTb C  MOMOLLGHO
KOMMbKOTEPHbIX MPOrpamm.

XpaHUTeneM AoOMallHero o4yara W He3puMbIM  CyLLECTBOM B AOMe, MO
CTapUHHBIM TOBEPbAM, CNYXXWUT Tensbld [OMOBON. TeXHUYECKYt0 MOMOLLb emy B
CKaHAMHAaBCKMX CTpaHax, B MnepByl0 oyepedb B LLBeuuun, oKasbiBaeT Tenepb
nporpammHo ynpasnsemas 6biToBas TennoueHTpanb “Aksae 47 OL1”. PaspaboTaHHas
LUBEACKOM (hMpMOiA “INeKTpo cTaHAapA”, aTa YCTaHOBKA [A0BOJIbCTBYETCA CKPOMHbIM
MECTOM, CKa>KeM, MIOLLAALI KYXHMU.

TennoBble HAaCcCOCbl N y3en Harpeea BOAbl BMOHTMPOBAHbI B HEE ellle Ha 3aBoje-
nsrotosutene. [pUHUMN  3KOHOMHOrO  BTOPMYHOrO oborpesa TakoB: U3
MCMO/Ib30BAHHOI0 BO3[yXa BaHHON KOMHATbl, KyXH/ 1 MOACOOOK TernnoBas aHeprus
BO3BpallaeTca B CWUCTEMY OTOMJIEHUA TPajMLMOHHOINO TuUna W YTUAU3MpyeTca
BOAOrPeNHbIM KOT/IOM. [OMOSIHUTENbHbIE Kanopun OT BHELLUHWX MCTOYHMKOB rasa
WA XKUAKOro TOM/MBa OTOMPAKOTCA Ha 3TU Lenn NLWb Mo Mepe HeobXoAMMOCTH,
Ocobble KanaHbl B HAPY>XHbIX CTEHAX, CHAGXeHHbIe NPOTUBOMbIIEBLIM (DUILTPOM U
BXOAALLME B KOMMEKT YCTaHOBKW, 06ecrneymBarOT MOABOL YMCTOrO BO3AyXa W
PaBHOMEPHYO BE3BbITSXKHYIO CMeHY ero B AoMe. 3TO JOCTMXKEHME KOMMbIOTEPHOM
TENIOTEXHUKN MpefHa3Ha4YeHo Mpexkae BCEro A4/ 04HOCEMENHbIX 4OMOB, HanpuMep,
ANA 3aropofiHbIX KOTTEMKEW; OHO COKpalllaeT HaronoBMHY O0O0bIYHbLIA pacxop
3Heprum.

B ncnaHckom nocenke CaHT-[Xocen Ha ocTpoBe VBKca coopyXXaeTcs nepsas B
MUpe 3KOSIorMyeckass AepeBHA Oyayulero, rge nocensaTca YeTblpecTa 4enosek. B
MPOeKTe y4yacTBYHOT CneunanucTbl M3 Bcex CTpaH EBponbl. YT06bI ONTUMAasbHO
MCMO/b30BaTb COMIHEYHBIA CBET, “yMHble” f[oMa camMu CTaHyT pPerynvMpoBathb
BHYTPEHHIOKO Temnepatypy. OTO MO3BO/MSET Kak HOBasA TEXHO/OrMs, TaK U camu
Martepuabl - KapKac 13 aloMMHUA U NonMKapboHaTa ¢ OrpOMHbLIMU 3aCTEK/IEHHBIMU
MOBEPXHOCTAMKW, TAe  UMPKYIMPYET  Mnpo3pavyHasd  >KMUAKOCTb.  [lonyyuTcs
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CBOe0Opa3Hblil LUWT, BMNYCKAOLWMIA COMHEYHbIA CBET, HO YAepXXMBatOLLMIA Tenso.
Temnepatypa 31umoii U neTom 6yaeT oanHakosas - 20-22 rpaanyca. V130bITOK 3Heprum
MOCTYNUT B TEPMUYECKMIA TErsIOHAKONUTENb. JNEKTPOIHEPTrU0 TaM  CTaHyT
BblpabaTblBaTb TaKXKe BETPSHble Me/IbHULbl U COMHEeYHble 6Gartapen, M3ObITOK ee
OnATb e cOeperyT orpoMHble aKKymMynsaTopbl. bMOOUMCTHaA yCcTaHOBKa MpeBpaTuT
OpraHunyeckne 0TXofpbl - MycOp 1 CTOYHbIE BOAbI, B MeTaH, Npeobpasyemblii 3aTeM B
anekTpuyecTso. CTPyKTypa 34aHNa rapaHTUPYeT COXPaHHOCTL CBbILle 85 NPOLEHTOB
3Heprmn. Ha ruraHtcko 6uoepme OyayT BblpaliyBaTb CKOT, pbldy, a TaK >Xe
OBOLUY, (PPYKTbI M 31aKMK.

B0O3MOXHO, TakMe MPOeKTbl NMOKa HEBO3MOXHO pPeasin30BaTb B 3HAUMTESIbHbLIX
mMacwtabax. [JO CepMiHOro NPOU3BOACTBA “YMHbIX” 3KOJIOTMYECKM YUCTbIX LOMOB
ele Aaneko, HO yXKe ceilyac peanmsaums HeKOTOPbIX MPOEKTOB (MOCTPOMKa MUHK-
[3C, COMHEYHbIX, BETPOBbIX, MYCOPHbIX 3/1eKTPOCTaHL1N) BMOJIHE peasibHa.

TPAHCMOPTVMPOBAHWE 3/TEKTPUYECKOW 3HEPT W

[oTpebuTenn 3NeKTPO3HEPTMN UMEKOTCS MOBCHOAY. MPOM3BOANTLCS XKe OHa B
CPaBHUTE/IbHO HEMHOIMX MecTax, O/M3KMX K WCTOYHWKAM TOMAMBO- W
FMAPOPECYPCOB. ONEKTPO3HEPrMi0 He YAaéTcA KOHCEepPBMPOBaTb B GOMbLUNX
MacliTabax. OHa go/mkHa 6biTb NoTpebsieHa cpasy ke rnocse nonydeHus. Moatomy
BO3HMKAaeT HeOOX0AMMOCTL B Mepefaye 3/1IEKTPO3HEPr M Ha 60/bLLNE PACCTOSAHUA.

[Mepefaya 3Hepruu cBsi3aHa C 3aMeTHbIMM noTepsAMW. [leno B TOM, 4TO
3NEKTPUYECKMNIA TOK HarpeBaeT NpoBoAa IMHWIA 3neKTponepedayn. B cooTBeTCTBUM C
3aKoHOM [koynsa- JleHua 3Heprus, pacxogyemas Ha Harpes npoBOAOB JINHWUM,
onpeaensietca gopmynoii: Q = IR+, rae R-conpoTuBneHne nuHUW. Fpyu oYeHb
OOMbLIOA  [/IMHE JIMHUW  Mepefada 3SHEPruM MOXET CTaTb  3KOHOMUYECKM
HEBbIFOAHON. 3HAYMTENbHO CHW3UTb COMPOTMB/IEHUE NIMHUWM MPAKTUYECKU BECbMa
TPYZAHO. [03TOMY NMPUXOAUTLCS YMEHbLLIATH CUY TOKA.

TaKk Kak MOLYHOCTb TOKa MpOMopLMOHa/ibHa MPOW3BELEHUIO CU/IbI TOKa Ha
HanpshkeHne, TO A/19 COXPaHeHUs MepefaBaemMoil MOLLYHOCTU HY)XXHO MOBbICUTb
Hanps>keHne B SIMHUKM nepefayn. Yem ANMHHEE NIMHWUA Nepefayn, TeM BbIrOAHee
MCMosib30BaTh 60/iee BbICOKOE HamnpshkeHue. Mexay Tem reHepaTopbl NepeMeHHOro
TOKa CTPOAT Ha Hanps>keHue, He npesbilarowne 16-20 kB. bonee BbICOKOE
HanpskeHne NoTpeboBao Obl MPUHATUA CMNOXHBIX CrieunanbHbIX Mep 418 U30NALNUK
06MOTOK 1 fpyrux YacTel reHepatopa.

[Mo3TOMy ~ Ha  KPYMHbIX  3M1EKTPOCTAHUMAX  CTaBAT  MOBbILLAOLLME
TpaHcgopmaTopbl. TpaHchopMaTop YBEIMUMBAET HaMPsXKeHWE B IMHUKN BO CTO/bKO
e pa3, BO CKOJIbKO YMeHbLLAeT CU/y TOKa.
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[na  HenocpeACcTBEHHOIO WUCMO/Mb30BaHMS  3/1EKTPO3HEPIMX B ABUraTensx
3NEKTPONpMBOAa CTaHKOB, B OCBETUTE/IbHON CETU W ANS APYTMX LeNein HanpshkeHune
Ha KOHLIAX IMHUM HYXXHO MOHWU3UTb. 3TO AOCTUrAeTCA C MOMOLLIO MOHMKAMLLIMX
TpaHchopMaTopOB.

OO6bIYHO NOHMXXEHME HAMPSHXKEHUS U COOTBETCTBEHHO YBE/MYEHWNS CUIbl TOKA
MPOUCXOAAT B HECKO/IbKO 3TanoB. Ha Kaxgom atarie HanpskeHne CTaHOBUTCA BCE
MeHbLUe, a TeppuTopns, OXBaTbiBaeMas 3/IEKTPUYECKOM CeTbO- BCE LLMPE.

[Mpn 0YeHb BbICOKOM HaMpsPKEHMM MEXAY NPOBOAAMW HaYMHAETCH KOPOHHbIN
paspsf, NPUBOAALLMIA K NOTepsM 3Heprun. [onycTumas amnanTyaa nepeMeHHoro
HanpsHKeHWs [0/MKHa ObITb TakoW, YTOObI NPV 3aaHHOW NoLWaan MnornepevyHoro
NpoBoJa NOTEPW 3HEPTMM BCNEACTBME KOPOHHOIO paspsaaa ObIm He3HaYMTEIbHbIMMU,

JNeKTpuyeckme  CTaHUMM  psiga parlioHOB  CTpaHbl  0OGbefMHEHbI
BbICOKOBO/IbTHbIMW JIMHUSMU Nepefay, 06pa3yst 00Uy 3MeKTPUYECKYH CeTb, K
KOTOpOW  MpucoeuHeHbl  noTpebutenn. Takoe 00beAMHEHME,  Ha3blBaeMOe
3HEepProcncTeMomn, AaéT BO3MOXHOCTb CrMafiuTb «MUKOBbIE» Harpy3ku noTpebreHns
3Heprm B YTPEHHME W BeYepHMEe 4Yacbl. OHeprocucTema obecneuyvBaeT
6ecrnepebOMHOCTL MoJayn 3HePrnm NOTPebMTeNsam BHe 3aBMCMMOCTM OT MecTa WX
PacnooXeHus.

ANeKTPO3Hepre TUYECKNe CUCTEMbI U 3/IEKTPUYECKNE CETU

ANEKTPUYECKass 4YaCTb 3MIEKTPOCTAHUMM BK/IKOYaeT B cebs pasHoobpasHoe
OCHOBHOE WU BCrnomorarefnibHoe o6opygosaHve. K 0CHOBHOMY 060pyf0BaHuIO,
npefHasHa4YeHHOMY [N NPOWM3BOACTBA U pacrpefeneHus  3MeKTPOIHepruu,
OTHOCATCH:

CUHXPOHHbIE TeHepaTopbl, BblpabatbiBaloWwne 3M1eKTpoaHepruo(Ha TIC-
TypboreHepartopbl);

COOpHble  LWKMHbI, NpefHasHayeHHble 419 MpUEMa  3MEKTPO3Heprun ot
reHepaToOpOB W pacrpefeneHns eé K noTpebuTensm;

KOMMyHMKaLUMOHHbIE —annapaTbl-  BbIKOYaTeNn, npeAHasHayYeHHble  Ans
BK/IIOYEHUA W OTK/KOYEHUSA LEenein B HOPMasbHbIX M aBapuiAHbIX YC/OBUAX, W
pasbefVHUTENN, MpefHa3HauYeHHble A1 CHATUA HanpsHKeHUs C 0OEeCTOYEHHbIX
YacTell 3MIEKTPOYCTAHOBOK W 115 CO34aHus BUAMMOTO pa3pbIiBa Lienwu;

ANEKTPONPUEMHUKM COBCTBEHHbIX HYXX[, (HacoCbl, BEHTUIATOPbLI, aBapuUinHoe
3/IEKTPUYECKOE OCBeLLeHME N T.4.)

BcrnomoraTtensHoe 060pyfoBaHWe npegHasHa4yeHo A1 BbINOHEHUS (PYHKLUMI
N3MEPEHNS, CUrHanM3aumm, 3aWnTbl U aBTOMaTUKK U T.A4,

AHepreTnyeckasa cuctema (SHeprocmMcrema) COCTOMT W3 3NIEKTPUYECKUX
CTaHLMIA, 3NEKTPUYECKMX CETE U NOTPebuTenen 31eKTPOIHEPTUn, COEeAUHEHHBIX

MeXy €060 U CBA3aHHbIX OOLIHOCTBIO pPeXrma B HenpepbiBHOM MNpoLecce
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MPOM3BO/ACTBA, pacnpeaeneHns 1 notTpebseHns 3NeKTPUYECKO U TENIOBOIA 3HEPT N
Npun 06LLEM YNpaBIeHUN 3TUM PEXNMOM.

JNeKTpo3HepreTnyeckasd  (3N1eKTpuyeckas)  CMCTEMA-3TO  COBOKYMHOCTb
ANEKTPUYECKUX YacTeil 3MeKTPOCTAHLNIA, 3MIEKTPUYECKUX CeTel U NnoTpeduTenei
3MIEKTPO3HEPrvn, CBSA3aHHbIX OOLLHOCTLIO peXkuma WM HEnpepbIBHOCTLIO MpoLecca
NMPOV3BOACTBA, pacrnpeseneHnss 1 noTpebneHns 3N1eKTPOIHEPTUN. DNEeKTPUYECKas
CUCTEMa-4aCTb 3HEProCUCTEMbI, 33 WCK/IHOYEHWEM TEMJIOBbIX CETel U TensoBbIX
noTpebuTeneid. OneKTpUYeckas CeTb-COBOKYMHOCTb  3/1EKTPOYCTAHOBOK  AJ14
pacnpefeneHns  3NEeKTPUYECKOW  3Hepruu,  cocToswlasd M3 MOACTaHLWUN,
pacnpegenuTenbHbIX  YCTPOWMCTB, BO3AYLUHbIX U KabenbHbIX  JIMHWIA
anektponepegayn. 10 3MEKTPUYECKOM CETU  OCYLLECTBMISETCA pacnpeeneHve
3MIEKTPO3Heprum oT 3NIEKTPOCTaHLMi K noTpeduTenam. NnHng
anekTponepeaaym(Bo3ayLUHas NIm KabenbHas)-3/1eKTPOYCTaHOBKa,
npefHasHayeHHas 4na nepefaym 3/1IEKTPO3HEPT UK.

B Hawein cTpaHe NPUMEHAIOTCA CTaHAapTHble HOMUHa/bHblE (MeXayda3Hble)
Hanps>keHns TpéxdasHoro Toka yactotoir 50y, B AvanasoHe 6 - 750 kB, a Takxe
Hanps>keHna 0,66; 0,38 KkB. [nAa reHepatopoB MPUMEHAKT HOMWUHa/IbHbIE
Hanps>keHna 3 - 21 kB.

Mepegaya 3MEKTPOIHEPTM OT 3/MIEKTPOCTAHUMIA MO JIMHWUAM 3/1eKTponepesaym
ocyLLecTBngeTca npn Hanps>keHnsax 110 - 750kB, T. e. 3HaYMTENLHO NPEBbLILLAKLLNX
HanpsHKEHNs TeHepaTopoB. JNeKTPUYeCKMe MOACTaHUUU  MPUMEHAOTCA  A1S
Npeobpa3oBaHNA 3/1eKTPOIHEPTUN OAHOIO HaMpPsXKEHUS B 3MIEKTPO3HEPIU0 4pYroro
Harps>KeHs. AneKTpryeckas MOACTaHLMA-3TO 3/1IEKTPOYCTAHOBKa,
npefHasHayeHHas 471 npeobpasoBaHns U pacnpefenieHns 31eKTPUYECKONn 3HeEPrmn,
[MoACTaHUMM COCTOAT M3 TPaHC(OPMATOPOB, COOPHBLIX LIMH UM KOMMYTAUMOHHbIX
annaparoB, a TaKXe BCMOMOrare/sibHoro 060pyA0oBaHUs: YCTPOWCTB PenenHow
3aWnTbl U aBTOMATUKKN, U3MEPUTENIbHbIX NpU6opoB. MoAcTaHUMM npefHasHayeHb!
[/19 CBA3W reHepaTopoB 1 NOTPebUTENEn C IMHUAMU 3N1eKTpornepeaadn.

Knaccugukaums aneKTpuYecknX CeTein MOXET OCYLLEeCTBNATLCA MO Poay TOKa,
HOMWUHa/IbHOMY Harps>KEeHWH, BbIMOMHAEMbIM (DYHKUMAM, XapakTepy noTpebuTens,
KOH(Mrypaumm cxembl CETU U T.A4,

Mo pody TOKa pa3nMyaroTCA CETW MEepPemMeHHOro M MOCTOAHHOrO TOKa; Mo
HanpPsHXKEHNIO:  CBEPXBLICOKOr0  Harps>KeHWUsA(,BbICOKOr0  Hanps>KeHns ,HU3KOro
HanpsxeHus (<1kB).

M0 KOH(MIypaLmmn cXembl CETU AeNATCA Ha 3aMKHYTbIE U PA30OMKHYThbIE.

Mo BbINOMHAEMbIM (PYHKUMAM pa3INYaloTcs CUCTeMO06pasyroLLve, nuTaroLme
N pacnipefenuTenbHble ceTn. Cuctemoobpasytrowme cetn HanpskeHmem 330-1150kB
OCYLLECTBAT  PYHKUMM  (DOPMMPOBAHUS  OOBLEAMHEHHBIX  3HEPrOCUCTEM,

BK/HOYAIOLLMX MOLLHbIE 3/1EKTPOCTaHLUMK, 06ecneunBaoT MX (YHKLMOHUPOBaHWE
46



KaK eanHoro obbekTa ynpas/ieHUst U OL4HOBPEMEHHO Mepefady 3/1eKTPO3Heprun ot
MOLLHbIX 3M1EeKTPOCTaHUMIA. OHM e OCYLLECTB/AT CUCTEMHbIE CBS3W, T.e. CBA3N
MeX[y 3HeprocucteMamm OYeHb 60MbLLIOA ANNHBI. PEXXMMOM CMCTEMOOOPA3YHOLLNX
ceTel ynpaenseT aucnetyep o6beAMHEHHOIO AmcneTyepckoro ynpaeneHmsa(O4Y).B
OLY BXOAMT HECKONIbKO PaiOHHbIX 3HEPrOCUCTEM- PaiOHHbLIX 3HEPreTUYECKUX
ynpasneHuin (PY).

[MuTarowne ceTm npefHasHayeHbl ANa  nepefayn  3NEeKTPO3Heprum ot
MNOACTaHUMIA  cucTemMoobpasytolleid CeTm UM 4YaCcTMYHO OT WuH 110-220kB
3NEKTPOCTaHUMM K LeHTpam nutaHua(L) pacnpefenntenbHbIX CeTeil- paioHHbIM
noactaHumam. lNutarowme cetn 06bIYHO 3aMKHYTble. Kak npaBusio, HampspkeHue
aTnx ceteit 110-220kB,no mepe pocTa NAOTHOCTU Harpy3o0K, MOLHOCTX CTaHLNIA Y
MPOTSXEHHOCTU 3NIEKTPUYECKNX CeTel HanpshkeHme nHoraa gocturaet 330-550 kB.

PalioHHaa nofcTaHumst 06bI4HO MMeeT Bbicllee HanpsbkeHme 110 - 220 kB u
HU3Wee HanpshkeHne 6 - 35 KB. Ha 3toil noacrtaHuum ycTaHaB/iMBalOT
TpaHc(opMaTopbl, MO3BONAIOLME PEryMPOBaTb MOJ Harpy3koW HanpskeHue Ha
LLIMHAaX HU3LLETO HanpsXeHus.

PacnpefenuTenbHas ceTb NpefHasHaveHa AN nepefayn 3MEeKTPO3Heprum Ha
HebOoNbLUME PaCCTOAHMSA OT LUMH HU3LLEro HanpsKeHWUs PaloHHbIX MOACTaHUMA K
MPOMbILLI/IEHHBIM, TOPOACKUM, CeNIbCKUM NOTPebuTensam. Takune pacnpenennTesbHble
CeT 0ObIYHO pPa3OMKHYTble. Pa3nnyatoT pacrpefennTesibHble CeTW BbICOKOIo U
HU3KOrO  HanpshkeHus. B CBOKO oyepedb MO XapakTtepy  NoTpebuTens
pacnpegenuTenbHble CETU NOAPA3AeNsAoTCA Ha CETU NPOMbILLIEHHOT0, FOPOACKOIo U
Ce/IbCKOXO035MCTBEHHOMNO  HasHayeHus. [perMyLLeCTBEeHHOe pacrnpocTpaHeHve B
pacnpefennTenbHbIX CeTax UMeeT HanpsXkeHne 10 KB, ceTu 6 KB npumeHstoTca npu
HMYMN  Ha MPEAnpUATUAX 3HAUMTENbHOM Harpysku 3/eKTpoABuraTenein ¢
HOMWHaIbHbIM HanpsXeHnem 6 KB. HanpsykeHne 35 KB LLUMPOKO NCMONb3yeTca Ans
CO3[aHnsA LEeHTPOB NUTaHnA 6 1 10 KB B 0OCHOBHOM B CE/IbCKO MECTHOCTMW.

[N 3aneKTpOCHabXeHNA 60/bLUMX MPOMBILLIEHHLIX MPEANPUATAA N KPYMHBIX
rOPOZO0B OCYLLECTB/SETCA [/lyO0KMIA BBOJ, BbICOKOTO HanpsXXeHus, T.e. COOPYXXeHue
MOACTaHUMIA C nepBUYHbIM HanpsbkeHnem 110-500 KB B6/M3M LEHTPOB Harpysok.
CeTn BHYTPEHHEr0 3/1EKTPOCHA0XEHNA KPYMHbIX ropogoB — 3to cet 110 kB, B
OTAENIbHbIX CAyYasX K HUMM OTHocATcs rny6okume Beoabl 220/10 kB. Cetu
Ce/IbCKOXO3MCTBEHHON0  Ha3Ha4YeHUsi B  HACTOSLLEEe BPEeMSA  BbIMOSHAKT  Ha
Hanps»keHue 0,4-110 kB.

Bo3sgywHble nuMHUKM anekTporniepedad (BJ1) npegHasHaveHbl Ans nepegayv
3N1EKTPO3HEPTUN Ha paccToaHue no nposojaM. OCHOBHbIMU KOHCTPYKTUBHbIMU
anemeHtamu BJ1 aBnar0TCa nposoga(cnyxar 415 nepefayn 3MeKTpo3Heprum), Tpochl
(cnyxat ansa 3awmTel BJ1 0T rpo30BbIX NepeHanpskeHuin), onopbl (NOALEPXKMBAOT

MPOBOAA M TPOCbl HA OMPeAenéHHOM BbICOTE), M30MSTOPbI (M30/MPYHOT MPOBOAA
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ornopsbl), NMMHenHas apmaTypa(Cc eé NoMoLLbI0 NPOBOAA 3aKPenIATCA Ha U30/19Topax,
a M30/19TOPbI Ha OMnopax).

OnvHa nuHuiA anekTponepeday B benapycn (1996r.): 750 kB — 418 kM, 330 KB
— 3951 Km, 220 KB — 2279 KM, 110 KB — 16034 KMm.

Hanbonee pacnpocTpaHeHHble NPOBOAA — a/ItOMUHUEBbIE, CTa/IeA/IIOMUHEBbIE, &
TaKXXe 13 CrnaBoB atoMUHNA. CUNOBble Kaben COCTOAT M3 OAHOW UM HECKOTbKNX
TOKOMPOBOAALMX WM, OTAENEeHHbIX Apyr OT Apyra u OT 3eMAn M30/sumein.
TOKONPOBOAALLME XWU/bl- U3 AIFOMUHUSA OLHOMPOBO/IOYHBIE (CeyeHreM A0 16) nam
MHOrOrMpoBO/1I0YHbIe. Kabenb ¢ MeLHbIMU XXMnaMu NPUMEHSETCA BO B3PbIBOOMACHbIX
MOMELLEHNAX.

N30n9uma BbINOHAETCA U3 CNeLMaibHON NPONUTAHHOW MUHepasibHbIM Mac/1oM
KabenbHO Gymaru, HaknafblBaemon B BMAE NEHT Ha TOKOMPOBOASLLME KWIbl, a
TaKke MOXeT OblTb PEe3VHOBOW WAN MOMMATUNEHOBON. 3alMTHble 0060/104KM,
HaknafblBaemble MOBEPX M30MAUMMU ONSA NPeAoXpPaHeHWs ee OT BfarM M BO3AYyXa,
ObIBalOT CBMHLOBLIMW, a/IFOMUHWEBLIMIA U NONMBUHUIXNOPUAHBIMA. [N 3alUUThl
OT MeXaHWYeCKMX MOBPEeXAEHUA NpesycMOTpeHa OpOHSA U3 CTa/lbHbIX JIEHT WK
NpoBOJ/IOK. Mexay 0060/M104KOM N OPOHENn- BHYTPEHHWE W BHELLHWE 3allMTHbIe
MOKPOBb!.

BHYTpPeHHWIA 3alMTHbIA NMOKPOB (NoAyLUKa Nnoj 6poHel)-4KyToBas npocsiorka
M3 X/I0MNYaTOOYMaXXHOW MNPOMUTaHHOW NPSHXM UM U3 KabenbHOM CysbgaTHOM
oymaru. Hapy>XHblIli 3aLLMTHBIA NOKPOB- U3 IXKYTa, MOKPbLITOr0 aHTUKOPPO3NOHHBIM
COCTaBOM.

CyLLeCcTBeHHYI0 4acTb B MOTPEOIEHUN 3/1EKTPOIHEPTMN COCTaBNAOT MOTEPU B
cetax (7-9%).

NMPOEKT «NMOCTOAHHOE 2J/IEKTPUYECTBO BES3 3AI PASHEHUA
OKPY>KAILLEW CPE[bI» («M3B0C»)

3aflaya NPoeKTa COCTOUT B C/efyHoLLeM: C MOMOLLLIO Teno YCTaHOBOK W BeTpa
YCTaHOBOK 06ecrneuntb cebs MOCTOSHHBLIM 3/1eKTPUYECTBOM W CTaTb 3/IEKTpa
He3aBMUCUMbIM OT OCHOBHbIX UCTOYHMKOB 3/1IEKTPUYECTBA.

PaccMOTpM OCHOBHbIE MOMOXEHUA NpPoeKTa. Ha TeppuTopumM ydyacTka He
00X0AMMO YCTaHOBUTbL OAHY TPW BETpa YCTaHOBKM He 6O0/bLUOW MOLLHOCTU, TaK
4yTOObl OHW HAxXOAWMINUCb Ha paccTosaHuM 15 -20 MeTpoB OT JOoMa TakXke Apyr ot
apyra. Mbl Bblbpany BeTpa YCTAHOBKY He 60/bLIOM MOLLHOCTM «KOHBET-13» C
aCMHXPOHHbLIM TreHepaTopoM «2KBT, 230BT» BeTpeHO Koieco ¢ ABYMSA /10NacTaMm
BpallaeT reHepaTop. bnarogapa NpYMEHEHUIO NHBEPTOPa WK BbIMPAMUTENA MOXKHO
06ecneynTb 3Hepruei BCIO ObITOBYIO TEXHUKY, a TaKKe 3apsiKaTb akKKyMY/NATOPHbIE
batapen. KI[ Takon ycTaHOBKM 46 — 48%. Ocobas KOHCTPYKUMSA nonacten u
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cneyunanbHble NPMCNOCO6/1eHNS NMO3BOMSKOT «KOHBEKTY -13» 3(PMEKTUBHO HauMHaTb
paboTtatb nNpu cune BeTpa 4 MeTpa B cekyHay. Macca yctaHoBKM npumepHo 400Kr.
Takke MOXHO NPUMEHUTb TeNN0 YCTAHOBKW [ABYX TWMOB: MallMHHble K 6e3
MallnHHble. Be3 MallnHHble YCTAaHOBKW, OCHOBaHHble Ha (hOTO3/IEKTPUYECKNX
METOA0B MNpPeobpa3oBaHMs 3HEpPrum COSMHEYHOW GaTapes MOXHO YCTaHOBUTHL Ha
KpbllWM aoma. Ecnn ecTb pagom AOMMK N8 NOACOOHOIO XO039iMCTBA, TO MOXHO
YCTaHOBWUTb COJIHEYHbIE GaTapen Ha ero KpbiLu, a BHYTPY NOCTaBUTL aKKYMYNATOpPbI
ana coopa aHeprun. K4 takmx yctaHoBoK 13 — 15%. Macca conHeYHbIX 6aTapein
OyfeT 3aBMCETb OT N/IOLAAN KPbILLIK,

PaccMOTPpUM  MalUMHHbIE  YCTAaHOBKWM  MOCKO/IbKY — 3HEPrMs  COJIHEYHOrO
N3y4yeHns pacnpegeneHa no 60/bLon naowagn (MHbIMKA CNoBaMu, UMEET HU3KYHO
MNOTHOCTb), /lt06as ycTaHOBKa [1s MPAMOro UCMO0/b30BaHUA COMMHEYHOW 3HEepruu
JO/MKHA  MMETb  cobupatollee  YCTPOMCTBO  (KONMEKTOP) C  AOCTaTOYHOWA
MOBEPXHOCTHIO.

[MpocTeiillee YCTPOMCTBO TaKOro PoAa — MAOCKUIA KONNEKTOP; B MPUHLMME 3TO
yepHas nNAMTa, XOPOLIO M30/MpOBaHHasA CHM3Y. OHa NpUKpbITA CTEKIOM WK
MnnacTMaccon, KoTopas nMpOMnyCcKaeT CBET, HO He TMPONyCKaeT WH(pakpacHoe
TensoBoe u3fny4vyeHne. B MpocTpaHCTBE MeXAy NUTOAN U CTEK/IOM uYallle BCero
pasMeLlaloT 4YepHble TPYOKW, yepes KOTOpble TEKYT BOAa, Macno, pPTyTb, BO3L4YX,
CEPHUCTBLIN aHrmapug 1 T. nN. ConHeYHoe M3NyYeHre, NPOHMKas Yepe3 CTEKI0 Un
nnacTMaccy B KO/JIEKTOP, MOr/OLWAeTCA YepHbIMM TPYOKaMmn 1 NINTON MU HarpesBaeT
paboyee BewleCTBO B Tpybkax. TensjoBoe W3/lyyeHWe He MOXEeT BbIATU U3
KO/I/IeKTopa, N03TOMY TemMrepaTtypa B Hem 3HauuTeNbHO Bbiwe (na 200-500°C), yem
TemnepaTtypa OKpYy»)KaloLwero Bo3fgyxa. B 3Tom MposiBNsieTca Tak HasblBaeMblid
MapHUKOBBIA 3(I(EKT.

YcTaHaBNMBaKTCA OHU
aHa/IorM4yHo, HeKoTopble
MalUNHHble YCTaHOBKM = .
MOXHO cobpaTb caMmomy. ¥OTAHOBEA ICTAHOEEA

[NaHHoe —-
KOMOUHMpOBaHne AR IO
MO3BO/IAET MPefOXPaHNTLCS
OTK/IHOYeHWe WO TEHOEE
3NIEKTPUYECTBA, OCHOBHbIX
MCTOYHWUKOB. B CONHeyHyto s
N 6e3 BETPeHyk norogy
HaKoneHme 3Heprum
MPOVCXOANT 3a CYeT renno N

yCTaHOBOK. B 06nayHyt0 1 ¥oreHOERR  Pyc. 1
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BETPEHYIO MOroAy 3a CYeT BeTpa YCTaHOBKM.

CambIM neaibHbIM C/Ty4aem CUMTAETCH COMTHEYHbIW AeHb U BeTpeHas norofa.
Torga asHeprua OyfeT HakanameBaTbCA 3a CYeT BeTpa WM refmo YCTaHOBOK. Ha
PUCYHKax N306paxKeHbl CXeMbl BYX BMAOB NOYUYEHUS SHEPTUN.

Ha puc. 1 n3obpaxeHa cxema, B KOTOPOW COJIHEYHble GaTapen HaxogAaTca Ha
KpbILUWX JOMa, a BeTpa YCTaHOBKM Ha Tepputopmn. OCHOBHOM HAKOMUTENb 3HEPruu
HaxoAuTcs B JOMe.

PaccmoTpuM eLle cxemy,

npefHa3HauYeHHYo Aans
NOACOBGHOIro X039MCTBa PUC.2. BETPO BETPO
TAHOEFA TAHOEEA
Ha puc. 2 conHeyHas e e
baTapes HaxoAUTCA Ha KPbILLW -
noAco6Horo X034CTBa, AFT NI

aKKYMyNsTop, A1 HAKOM/EHNS
3HEPrUM  BHYTPM  KOTOPBIIA
COeAVHEH C OCHOBHbIM
aKKyMynsTopom. BHyTpu goma —

naet acnpegeneHve K
Aet paenipea =
NCTOYHMKY NOTPE6/IEHNS.
[aHHbIN NPOEKT ABNAETCA oyc.
nc.
BbIFOAHbIM W HE3aBUCALMUM OT BeTpO
MCTOYHWUKOB  3HEPruW,  He WCTAHOBEA

3arpAsHAIOLLMM OKPY>KatoLLLYHO Cpeay.

ATOT MPOEKT HaxoauTca B CTaguy paspaboTKM M yCOBepLUEHCTBOBaH. B aToi
paboTe NpefCcTaBNeHO TONbKO CYyTb NPOeKTa 6e3 yrny6neHus npouecca nepegay,
XpaHEeHUs N pacnpeseneHns aHepruu.,

[Mpomn3Beem HeOONbLLME pacyeTbl KOIMYECTBA NOTPEOISEMON SHEPTUM, a TaKXKe
Heo6X0AMMOro KOMIMYecTBa CPeAcTB, KOTOPble HY)XHO 3aTpaTuTb Ha YCTaHOBKY BJY.

B TeyeHun cyTok notpebnser B cpegHem 1.5-10 KBT, Takum 06pa3om 3aTparthl
Ha NPUOOpPEeTEHNE K YCTaHOBKY BJY C akKymynsaTopoM COCTaBUT 5-6 TbICAY
[0/1NapoB AN1d 0becrneyvyeHUss 3Hepruein, oauH wunm 2 goma, BKIO4Yas MnoacobHoe
X034/cTBa.  [N18 Halero npoekta Mbl BbIOpaIM BETPO3NIEKTPUYECKYHO YCTAHOBKY
B3Y-08. Pacckaxxem noagpobHee 06 3TOM YCTaHOBKW, a Takke 006 ee
Xapaktepuctnkax. Betpa yctaHoBka B3JY-08 npefHasHayeHa ans obecneveHus
3NEKTPO3Heprnern HebonbWMX 06bLEKTOB. [pMMeHsieTcd Kak B MecTax, rae
OTCYTCTBYET cCeTeBas 3Heprus (TypucTuyeckue nareps, (Pepmepckme XOo3sINCTBa,
[layHble Y4acTKW, NUTaHMe aBTOHOMHbIX KOMM/IEKCOB), TaK U B Ka4eCTBE Pe3epBHOro
NCTOYHMKA 3NIEKTPO3HEPT UM Aans 4aCTHbIX [OMOB, KOTTeLKeN.

Ha B3Y-08 npumeHeHa aspomMexaHMyeckas cucTema cTabunmsayum 4acToTbl
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BpallleHnss BeTpPOTYPOWHBI, MO3BONAIOLLIAA 3KCM/yaTMpoBaTb €€ B LUMPOKOM
AmnanasoHe CKopocTel BeTpa. TUXOXOAHbIA reHepaTtop Ha MOCTOAHHbIX MarHuTax
NpsMO  MpuBOAUTCA  TypbuHoil. OTCYTCTBME MYNbTUMNIMKATOPA W CUCTEMbI
BO30Y>XAeHMsA reHepaTopa 06ecrneynmBaeT BbICOKWA PeCcypc BETPOYCTAHOBKW. ITOM
YyCTaHOBKOW 0b6ecrneymBaeTcss MUTaHWe HarpyskM MOLIHOCTbIO A0 1.5kBT
CTabuNM3MpoBaHHbIM  CUHYCOMAAbHBbIM  HanpsbkeHnem 220B/500My, a Takke
BO3MOXXHOCTb NMOAK/IOYEHUS K CUCTEME POTOINEKTPUYECKMX MOAYIEN.
OCHOBHbIe XapaKTepucTnkn BAY-08.

eHoMKUHanbHasa mowHocTs 800 BT

o [lameTp BeTPOTYPOUHbLI 3.1 M

eCTapToBas CKOPOCTb BeTpa 2.5 m/c

ePacyeTHas CKOPOCTb BeTpa 8m/c

eMakc. aKcnyatayMoHHas CKOpOCTb BeTpa 50 m/c

eHOMUWHanbHas yacTtoTa BpaweHus 310 06/MUH

eMeTOf OCTaHOBKM (PNHOrMpoOBaHMe

ePerynmpoBaHne 060pPOTOB M3MEHEHWe Luara

eHOMWHaNIbHOE HanpsxeHWe reHepatopa 24 B

¢2[1C reHepatopa no 60 B

ePekomMeHayemMaa BbicoTa MayTtbl 11-17 m

eB3OY-08 nmeeT cneayowmin Bug

1-BeTpoTypbuHa, 2-

["eHepaTop, 3-
CocTas BeTPovcTaHOBRM B3U-0g | UeHTpanbhas pama, 4-
KoxyX, 5-XBocTOoBas
SRR ST banka, 6-Kunb, 7-Kok
BETPOTYPOVHbI, 8-
Boinpamutens,  9-Tpoc
. (hnrormpoBaHmns
BETPOTYPOVHBDI,
10-OnopHo-
Puc. 3 MOBOPOTHOE YCTPOWCTBO

C TOKOCLEMOM

Ecnv Ha yyacTke He NOCTPOEH LOMMK A/1 MOACO6HOr0 X034ACTBa, TOr4a MOXXHO
CO/IHeYHble 6aTapen YKpenuTb Ha MayTe BETPOYCTaHOBKWU. Ha Puc. 4 npeacTasneHa
noapobHas cxema, C MOMOLLbIO KOTOPO OCYLLECTBMSETCA MOJSyYeHNe SHeprum ot
B3Y n oT conHeyHoin 6aTapen (OTO3NEKTPUUECKOTO MOAYNSA).
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B TuMnNoBoOi coCTaB CUCTEMbl 3HeproobecriedeHnss Harpys3ok 220B/50Iy, Ha
ocHose B3Y-08 BxogaT cnefyroLine KOMMNOHEHTbI:

lonoBka BJOY-08 - BblpabatbiBaeT  "rpybyt0”  3MEKTPO3IHEPrn0 ¢
HeCTabuNbHbIMW NapaMeTpamu, 3aBUCALLMMN OT CKOPOCTU BETpA.
doToanekTpuyecknin - mogynb  (P3M) - ONUMOHANbHLIA  KOMMOHEHT,

BblpabaTbIBatOLLIMI
3 LOMONMHUTENBHYO "'rpybyro™

B3U-08 kﬁ y 5,;2
by ! J?{D 3HEpruio. MoBbiLLaeT
- ,?rﬁ HaaeXXHOCTb
. n
k

Horpaako

|l\ 3HeproobecneyeHns
¥ ;IIL i CYMMapHYHo BbIpaboTKY
& L
. m PoToaneHTRPMIS MR B ) SHEPrnn.
ML HTH AABHD "* Cers 2208 50Ty

batapesa (AB) - HakonuTesnb
Mo T OUHME, = [=]
ESCMEPEEORHOND " ] IHEPIrM aAnda CcorfacoBaHUA

II .: g
el - ‘ rpaguKoB  BbIPABOTKA U
Y

2

[u}
5 5 | noTpe6eHmus 3HEpruu.
2 2 AR
son P2 e MpumMeHsieTca KucnotHas Ab
: Hril Al i
i i Ty 5| c HOMVHA/TbHbBIM
sor (B E=
24 B NooioAdHss — 7 HanpsbkeHnem  24B U
oo wmnsnn L 4. 266 | pEKOMEHAYeMOW €eMKOCTbHO
BETFOT YR EMHE § 190AU. Mo)keT
o f cocTaBnsfeTcds U3 [BYX
i =X
T3 1118 aBTOMOOW/IbHBIX CTapTEPHbIX
[ = 4
2o | |@ 8 AB 12B.
ELAE 5% VcTouHMK  Gecriepe6oiiHoro
1] 1 o
= 5_ nuTaHMa -  YCTPOWUCTBO,
= cornacyollee Mexay co6oi
yKa3aHHble BblLLE

KOMMOHEHTbI, Harpy3ky U BHelUHI ceTb 220B. 3apsxaeT Ab oT B3Y, ®3OM n
BHellHen cetm 220B. [lpeobpasyeT HakonnieHHyt0 B AB  3Hepruoo B
cTabunusvpoBaHHble 220B/50MY € HOMWHaNbHOM MOLWHOCTLIO A0  1.5kBT.
ABTOMAaTMYECKN KOMMYTUPYET Harpy3Ky Ha nutaHue OT BHelHein cetn 220B unu ot
npeobpasosatend. OTobpakaeT napameTpbl CUCTEMbl Ha LM(PPOBOM WHAMKATOPE.
MauTa - CNY>XUT 419 YCTaHOBKW FOMI0BKM Ha BbiCOTe 11-17M, Ha KOTOPOIA BETPOBOWA
MOTOK He 3aTeHAeTCA NPenATCTBUAMU U UMEET LOCTaTOUHYH CKOPOCTb.
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SAKJTFOHEHWE

OHepreTvka — Ta 001aCTb Ye/OBEYECKOW [eATENbHOCTM, KOTOpPas OKasblBaeT
camoe paspyLuuTeNibHOe BO3AelicTBMe Ha npupofy. OTyacT 3TO BO3felCTBUe
06YyC/oB/IEHO 3aKOHaMW CaMOil NPUPO/bI, HanpyUMep, Npy NPeobpazoBaHUN IHEPTrUK
HW3KOro KayecTBa B 3Hepruo 6osiee BbICOKOrO KayectBa. HO BO MHOrMX cryyasx
3arpsisHeHe  OKPY)KaloLWei cpeflbl He SABNSAETCH Hen3beXXHbIM U CBA3aHO C
Hea(P(PeKTUBHBLIM MOTPebeHNeM 3HepPrnn, ¢ UCMNONb30BaHMEM HEBO30OHOBISAEMbIX
MCTOYHNKOB 3HEPTUK, C HEXeaHMeM nepepabdatbiBaTb OTXOAbI NPON3BOACTBA U T. [.
3TN HeraTvBHble MOCMEACTBUA 3HEPronoTpebneHns BMOMHE MPEOAOIMMbI, XOTS
MHOrAa 370 TPebyeT 3HaYMTe IbHbIX CPEACTB N OCYLLECTBAETCSH 00bIYHO C 60/MbLUNM
TpyaoMm. Ho y 4yenoseyecTBa HeT Bblbopa. Munnvapabl NeT NOHaA0oUANCh, YTOObI
4esIoBeK CMOT OCTUYb HbIHELLHel CTeNeHN uuBmnan3aumm. 1 ecim mMbl XOTUM, YTOOI
4e/I0BEYECTBO M BCE XXMBOE Ha 3eMsie NMPOLO/IKAIO XUTb U HACNAXKAATLCS YXKMU3HLHO
ewe 6GeccyeTHOe KO/MMYECTBO MOKOMIEHWA, TO UCMO/Mb30BaHWEe 6Ge30MmacHon W
BO30OHOB/IAEMO 3HEPTUN - €AUHCTBEHHbIV CNOCO6 AOCTUYb 3TOM LN,

Ha Hac NneXut orpoMHas OTBETCTBEHHOCTb COXPaHWUTb MWUP MPUTOAHbIM K
MPOXXUBAHWIO NIIOAEN, XUBOTHbIX, PACTEHWUIA, BCEX XMBbIX OpraHmM3MoB. [ycTb 37O
CTaHET Hallei 06LLelt Lefblo 1 LeNbH Ka4oro u3 Hac!

53



