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MWKPO U MAJIbIE T'3C

MogrotosneHo ToponosbiM Muxansiom KOHCTaHTUHOBUYEM



[ HAPOBIIEKTPOCTAHIHUS — 3TO KOMINIEKC COOPYKEHUN U
00OPYAOBAHNS, P MOMOIIN KOTOPBIX OCYIIECCTBISICTCA
KOHIICHTPAIMs BOAHON SHEPTUHU 1 €€ MPEOOPA3Z0BAHNE B

MEXaHUUYECKYI0, a 3aTEM B DJICKTPUYCCKYIO

Mukporuaposiaekrpoctanims (Mukpol 9C mim
MKI OC ) — 3T0 THAPOIICKTPOCTAHINS MOITHOCTD
koTOpou He npeBbimaeT 100 kBT

Mamast I OC nmeer momHocTh 0osiee 100 kBT, HO
MmeHee 30 MBT



B0300HOBIIsIEMAas SHEPIUS BOIBLI
KpyroBopOT BOAbI B NpUpoae
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MOIIHOCTh OTOKA BOABI ONPEACIACTCS BHIPAKEHIEM
MoiaocTh(kBT) = yckopeHrne cBOOOIHOIO
nagaeHusi(m/c?)*pacxom(m>/c)* Hamop(m)

N=g-Q-H=10-Q-H

TvpoHHa




Pacxom Q pekn — 5T0 JAaHHOCTH
KOTOPYI0, Mbl UBMEHNTH HE MOKEM.
Pacxoi MOXXHO OLIEHUTH WX U3MEPUTh.

Hamop H MOXHO c03/1aTh HECKOJIBKUMHU
CIioco0amu B IIPEACIax XapaKTEPUCTHK
paccMaTpUBAEMOI0 YYaCTKA PEKHU.



J11s1 Toro, 4ToObI co3aark Hanop H ncnonb3yroTcs pa3andHbie

CXeMbI CO3/IaHNs HAIOpa

ACPHUBAITNOHHAA IMIJIOTUHHAA




[InoTnHHASE CXEMa CO3aHNs HAalOpa
(3a cHET CTPOUTEIIHLCTBA OOIBIION IIJIOTHUHBI)

T._J; Cxema NNoTWHGI FMAOpRoaNekKTROCTaHLL A

Bopgox panunmwu

MalHHoe NAHWK 3NeKTponepe
3L aHne LER)
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[[roTHAASA cXemMa CO3AaHns Hanopa

(MOYHO HCIIOJI30BaTh CYIIECTBYIONINE COOPY KEHUS IIpU cTponuteibeTre MK OC)




LaTa chemki: 7.25.2014¢ 41°46'00.33" 72°56'41.55" B/ BulcoTa Haﬂ_y'pOB_H_eM MOpA: 892 oﬁéop € BHICOTHI 55.30 kit o)






[Tnotnaa Kyprcarckon [ 9C
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JlepuBalinOHHASA CXEMa CO3AAHMS HAIOPA

AkBEayK

depuBaUMoOHHBIA KaHan

HanopHen GaccenH

HanopHeIA
BEOOQOBOA

3naHue [3C

OTcTOMHUK

BoposzabopHoe
COOpYKeHNe




brictpoBckast [OC 9 MBt

- ; voh
0BHEM MOpA: 1161 m  ob62op c BeicoTel 316 kM L)
L S ==







Bo103200pHOE COOPYKCHUE
brictpoBckas [OC 9 MBt




[1J1aH BOI03200PHOT0 COOPYKCHUS U
JABYXKAMEPHOI'0 OTCTOMHNKA

-




JIByXKaMEPHBIA OTCTOMHUK




BomozabopHoe coopyxenne blcceik-Atunckoit 'OC

Kamnmauuckon ' OC






BALMOHHBINA KaHA

Kanmnmanackas [1DC
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MOIIHOCTh OTOKA BOABI ONPEACIACTCS BHIPAKEHIEM
MoiaocTh(kBT) = yckopeHrne cBOOOIHOIO
nagaeHusi(m/c?)*pacxom(m>/c)* Hamop(m)

\ HanopoHbIi Gaccen

Hanop H

TypoHHa




JI7151 TOro, Y4T00bI OIICHUTH MOIIIHOCTH BOIOTOKA
HEOOXOAMMO OICHUTh PACIiOJaracMblid pacxoi 1
JTOCTYIIHBIN HATIIOP.
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TpaHcipopuatop MotpednTens
FeHeparop WNH GNoK * HuBeptop nepereHHor ¢
ynpaeneHuA TOKa

~—

Motpednrens

Brnok zapAanM NOCTOAHHOTO
ToKa

bannacrtHaA
Harpyaka

N

AT

Bo3uMokHO MoTpedtHrens
Bo3amokHO NHHHA
IeHepartop TpaHChopraTop nepeleHHor o
TpaHcpopMaTop 10Ka

e X J

Perynarop
YACTOThbI!
HANpPAXeHHA

4 i
bannacTHanA
Harpyika




OCHOBHBIC DIICKTPUYIECKIE BEIINYNHBI

Hanpsoxenne U BOJIBT B
Tok | aMIIED A
Yacrora f repil [

Koadhpuipenrt  |cosp |- -

MOIIIHOCTH
MoniHOCTE
AKTHBHAas P S Br
Ba Ba
pEeaKTHBHA Q b P
BOJIBT-TamIiep | BA
ITOJIHAS S
DHeprus W KHJIOBATT-yac |KBTY




MoIlHOCTH

ITocTogHHOrO TOKA;

Momnocts (BT) = Tox (A) * Hanpspoxenue (B)
Barr=Ammnep*Bonst

P=1*U

| kBt =1000 Bt; 1 MBT =1000 kBT =1000000 BT

OHEpIrus
OHeprus (kBtuy) = MomHocTh (KBT) * Bpems (1)

W=P*T
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H%)OBepKa IOKa3aTelIcy




JI1s1 AIATeIbHON U HAACKHOU CIy KOl MUKPOL OC
HEOOXOAMMO 00CCIECUNTH 0OCTYKNBAHNE 1 PEMOHT arperaron
1 COOPYKEHUA

m Mukpol 5C paboTaroT ¢ MOCTOTHHOW MOITHOCTHIO, ITOATOMY HEOOXOAUMO
00€CIEYNTh MOCTOSHHBIN HAOP W PACXO

m  Ouunarh HAOPHBIM OACCEH (COPOYAEP/KUBAIOIINE PEIIETKHA) OT Mycopa, Jibja,
IIyTH
m CieauTh 32 FepMETHUYHOCTHIO COCIMHEHUI TPYOOIIPOBOIOB

m  CieauTh 32 COCTOSSHUEM THAPOTEXHUYSCKUX COOPYKEHUM (ITPOTESUYKH,
(bHIIbTpaLIHs)

m YpcTuth ASpHUBAMOHHBIN KaHAJI OT HAHOCOB (1 JIb/A)

m Crneauth 3a HAJEKHOCTHIO DIEKTPUUCCKUX COCANHEHUM, [EIOCTHOCTHIO
1560018000505
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XAl 10pOIIOB
KaHInJaT TCXHUYCCKHUX HAYK,

buwkek 2012




C Havana XX BeKa CTanu NnosBnAaTbLCA U PpacnpOCTPAHATLCS
BETPO3/IeKTPUYECKME arperathl




Ha cerogHaWHWM AeHb YCTaHOBIEHHAs MOLWHOCTb BAY B Mupe
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Ha cerogHsawWHMN AeHb YCTaHOBIEHHAsA MOLLHOCTb B3Y B Mupe

npeBblllaeT 845 BT

// FIGURE 43.

Wind Power Global Capacity and Annual Additions, 2011-2021
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Mote: Totals may not add up due to rounding. Additions in 2021 are gross, but bar heights and numbers above bars reflect year-end totals.

Source: Based on GWEC. See endnote 3 for this section.




CyllecTByeT ABa Noaxoaa K UCNoMb30BaHUIO SHEPrUN BeTpa

— 6os1bWasi eempo3Hep2emuKa, vicrionb3ayoLias 6osbLime
BETpPO3HepretTnyeckmne mowHoctn go 1,5-2,0 MBT;

— MaJiasi eempo3aHepa2emuka — no 100 kBr.

bBonbLiaa BeTpoaHepreTmka UCrosib3yeTCcHa B CTpaHax co 3HAYUTENbHbIMU
BETPOBLIMU 3HEPropecypcamu, Taknx Kak l'onnaHgua, daHua, ABcTpanus,
FOxHass AMepuKa 1 B KPYMHbIX pa3BuUTbIX cTpaHax PpaHunu, FrepmarHnm, CLLA n
T.0. B 9TUX cTpaHax BETPOIHEPreTUYECKNE arperatebl paboTatoT napasnnenbHo C
9HEpProcucTeMom.

Managa BeTpoaHepreTmka ncnosb3yeTcsd aBTOHOMHO ANs FTOKarnbHbIX
Mario9HEProeMKux notpedutenen, B 00MNbLUMHCTBE Crly4Yyaes
OeueHTpann3oBaHHbIX.



A — nnowaab, OMeTaeMas BeT[
I/, — CKOpOCTb BETPOBOI0 MOTOKE
C, — KO3 DULMEHT MOLLHOCTH,
3aBUCUT OT KOHCTPYKLINM BETPOKC ocTn BeTpa (0,35-0,5)

P— nnoTHOCTb Haberatowero notoka (BO ypoBHe Mops 1,2 kr/m3,




3aBMCMMOCTb MOLLHOCTM BETPOKOJIECA OT CKOPOCTU BETPa
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cKopocTb BeTpa, M/C
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скорость ветра, м/с

мощность, Вт
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		3				5.7				8.1

		4				13.4				19.2

		5				26.3				37.5

		6				45.4				64.8

		7				72.0				102.9

		8				107.5				153.6

		9				153.1				218.7

		10				210.0				300.0

		11				279.5				399.3

		12				362.9				518.4

		13				461.4				659.1

		14				576.2				823.2
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Лист1

		



скорость ветра, м/с

мощность, Вт



Лист2

		





Лист3

		





÷



÷



ø



ö



ç



ç



è



æ



×



×



=



2



3



0



0



V



A



С



P



р



r






























 





2


3


0


0


V A


С P


р







MBD00038F5A.unknown




BeTpoBoii noTeHumnan Kbiprbi3ckoit Pecny6nmnkm
oueHuBaeTcs B 49,2-10° TOHH YC/IOBHOIO TONJiMBa



30HbI cpeaHerogoBoON CKOPOCTU BeTpa

Tun penaseda u paiton Yucno Bricora nang  Cpensis

30Ha CTaHUIUM YPOBHEM CKOPOCTh
’ MODsI, KM BETpa, M/C
| PaBHMHEI 1 NOJIMHBL: 22 0,5-1,2 2,0-3,2
1. Ilpudepranne 9 0,6—1,1 2,3-3,1
2. UYywuckas ) 0,8-1,2 2,4-32
3. Tanacckas 11 0,5-1,2 2,0-2,4
) MexXropHsbI€ 10JIMHBI: 14 1,9-3,6 2,3-3,7
1. JlomuHBI IIMPOKOTO NPOCTUPAHHUS 7 2,0-3,5 3,0-3,7
2. Jlpyrue noJvHBbI 7 1,9-3.6 2,3-3,0
3 KoTioBUHBI: 20 1,0-3,1 1,8-5,1
1. Hccoik-Kynbckas 9 1,7-2,0 2,0-5,1
2. Jlpyrue KOTJIOBUHBI 11 1,0-3,1 1,824
4 CKJIOHBI U JOJMHBI HA CKJIOHAX 18 1,9-3,2 1,9-6,2
5 ['peOHEBBIC 30HBI 5 2,2-3.2 3,0-9,0



Cuna serpa no wkaie bodopra

banmnel CropocTs XapaxkTepH CcTHEA y
. Habmogaemsie addherTsl JeiicTEHA
bodopra BETpA, M/C Cunel BeTpa
] 0...0,2 HITHIs JBIM H3 TpYD NOIHHMAETCH BEPTHRAILHO
l 04 ..1.8 Ty JBIM NOIHHMAETCH HE COBCEM OTBECHO, HO (hmorepsl
U ' HenoJsM#HEL Ha Boge nosenseTca padk
y Berep olyiLAeTCA THUOM, LIENECTAT JMCTRA, HA BOIE
2 |.8...3.6 Jlerkuii POy i i
OTHETIHBOE BOMTHEHM E
y KoneQmoTes MHCTLR HA JEepeBLAX, PAIBERAKOTCA JIEMKHE
3 3.6...5.8 Cnadniid
(hr1ary, Ha OTJENLHLIX BOTHAX NOABIAKTCA MpedHH
i y KonefmoTes TOHKHE BETKH [JEpEeBbes, NOJHHMAETCH
4 5.8...8.5 Y MepeHHRIH , N
MbUTE W KI0MKH OyMard, Ha BoJe MHoro rpedsHeii
" HaunuHawT packaudBaTLCA JMCTBEHHEIE JCpPEBLA, BCE
5 8.5...11 Crewui P P ’
BOJIHEI B 'pe0HAX
y PackauuBawoTcs OONbIIHE BETKH JEpEBLEs, TYIAT
4] [1...14 CHILHBIH
TenehoHHBIE NPOBOIA, NEHATCHE rpedHH BOIH
y Bce Jepeens  packauMBawTCA, ¢ rpedHell  BOIH
7 14...17 Kpenkuii P P ’ P
CphIBAETCA NeHa
y JlomarTcs BETKM JEPEBRLEB, TPYIHO MWIATH [POTHE
8 17...21 OueHb KpenkMii P » TPY P
BETPA, C BOJH CPBIBAKITCA KICHMELA MEHE]
9 21...25 HITopm Hebonsme paspvileHts, CpeBAKTCH ILIMOBLIE TPYOLI
y JHAUMTENLHEIE PA3PVILEHHA, JEPEBLA BRIPLIBAKITCH C
10 25...29 CHABHEIH WTOPM Paspy » AP P
KOPHEM
. AecTokHi _
|1 25...34 lnpoxomaciuTadHBIE pA3pPVILICHHA
I TOPM
|12 = 34 Y paras OnycTONMTETEHEIE PA3PYVIITEHHA










(1) CTynuua
) NonacTe
(3 MoHpana' Mawwsoe oTasneHne
) MamepurensHoa obBopyaoeaHne
















H-Potop ,[l]; PhLE

Potop CaponHyca










[Ipumepsl BeTpoycTaHOBOK B KP




Bapuant BeTpoarperara MaJjiom MOIITHOCTH ITpousBoacTtea KHP




[pMMepHbIE LieHbl HA BETpPOarperaTbl pOCCUIMCKOro Npou3BoOACTBa

1kBT i 2 G 1KBTE m 2EBT i 3,50 BT E TM SKBET/E 5.2m 10kBET/F 7M

Ana cnabeix eeTpoE! Ana cnabeix eeTpoE

Cevaka 10% npy nokynke 3-= v bonee 1 20% npy nokynke 10 1 bonee BaY.

- B3¥-1,/2.6 0 BCIPOEHHEIM KOHTpONNEpoM 2apana Ab - 25 000 pyi,
-B3aY¥-1/2.6 3 nonacT 0 BCTPOEHHEIM KOHTPONNEpoM zapAna A - 25 000 pyi,
- B3Y¥-1/4 co BCTPOEHHEIM KOHTPONNEepoM zapana A6 - 45 000 pyi,
- B3¥-2/3.5 - 45 000 pyi,
- BA¥-3/4.6 — 3 nonacrv - 85 000 py6.
- BaY-3/7 - 135 000 pyb,
- BAY-5/5 - 105 000 pyt,
- B3¥-10/7 - 230 000 pyt,
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