' AHa/IU3 NPOEKTOB C

“4 ycnonb3oBaHUEM 3HEpPrun BeTpa
. RETSCREEN® INTERNATIONAL  www.retscreen.net [ | | |

Yue6HbIii Kypc: aHa/IM3 NMPOEKTOB C UCMO/Ib30BAHMEM YMCTOW SHEPTN

BeTpoBasi Typ6UHa [/151 KOMMYHa/TbHOTO 3HEPrOCHAGXEHUS]

®doTto: Nordex AG

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHaabl 2001 — 2006.
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Llenu |

RETSCREEN® INTERNATIONAL www.retscreen.net| | | |

* [lpoaHannsnpoBaTb OCHOBHbIE aCnekKThbl

CUCTEM C MCMNOJIb30BaHMEM 3HEPIUM BeTpa RETSciben \nteruaticE

* [MpounnnocTpupoBaTb OCHOBHbIE MOMEHTbI
aHaIM3a NPOEKTOB C MCMNO/Ib30BaHNEM
BETPSIKOB

* [lpeacTtaBuUTb MOAY/b NPOrPamMMHOro
ob6ecneuveHnsa RETScreen® nna pacyeta
CUCTEM C UCNO/Ib30BAHNEM 3HEPIr1nN BETpa

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



UTOo o6ecneunBalOT CUCTEMbI C
Mcnosib3oBaHuemM 3Heprun seTpa?

RETSCREEN® INTERNATIONAL www.retscreen.net IIII

*  DJIEKTPO3HEPruo s

4 LleHTpasibHbIX 3N1eKTpoceTel

4 W3onmnpoBaHHbIX ceTen

4 [logayvy a/1IEKTPO3HEpPrnv B
yOa/eHHblE PaOHbI

4 Tlogadvy BoAbl

...a makxe...

4 Moppepxky cnabbix
aneKTpoceTen

4 YMeHblLeHne 3aBUCMMOCTU OT
N3MEHEHUA LIeH Ha
3NEKTPO3HEPINI0

4 YMeHbLUeHue noTepb nNpu

nepegaye v pacnpeaeneHunm

BeTpoanekTpocTtaHuusa San Gorgino, Manm CnpuHre, KanudopHus, CLUA

doto0: Warren Gretz/ NREL Pix

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



RETSCREEN® INTERNATIONAL

* KOMMNOHEHTHI

N S -

PoTtop

Penyktop

Onopa
PyHOaAMEHT

Bnok ynpasneHus
[eHepaTop

* Tunbl

4

4

C ropu3oHTas1IbHOM OCbHO
- Hanbonee nonynsipHsl

- Bbnok ynpaBneHuna nnu
KOHCTPYKLUS
noBopaymBaloT TYpPOUNHY
K BETPY

C BepTUKa/IbHOWN OCbIO
- PeXxe BcTpeyatoTca

Nonactun

BUHTaA

Ob6Tekarenb ¢
PELYKTOPOM 1
reHepaTtopom

..@Ab

BbITECHEHUA
sionactu

Ouawmetp
potopa

BbicoTa ocu
BETPOBOVA
TYPOUHBI

lMoaseMHble anekTpuyeckue
coefuHeHus (BUA crnepeam)

dyHaameHT (Bua c60ky)

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



* ABTOHOMHOE
4 Manble Typ6uHbl (50-10 BT)
4 3apdagka akkymynartopa

4 [lNlepekayka BoAbl

*  W3onmpoBaHHaA 3/1EKTPOCETL
4 Typ6uHbI 00bI4YHO Ha 10-200 kBT

4 B ypaneHHbIX pailoHax MeHblle 3aTpaTbl Ha
NPOVN3BO/ACTBO 3/1EKTPO3HEPIUN:
BETPOAM3E/bHbIE TMOPUAHbLIE CUCTEMBI

4 BbicOkoe nnm H1U3koe MPOHNKHOBEHNE

* LleHTpasinzoBaHHas a/IEKTPOCETb
4 Typ6buHbl 06bI4HO Ha 200 kBT — 2 MBT

4 BeTpoanekTpocTaHuMm N3 HECKOSTbKNX
TYpOUH

ABTOHOMHas TypbuHa Ha 10 kBT, Mekcuka
PR

doto: Charles Newcomber/ NREL Pix

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



D/IeMEHTbI NMPOEKTOB C

UCNnoJsib3oBaHNEM SHEPINUA BEeTpPa
R ETScREEN® InTERNATIONAL e T

* OueHka pecypca
3Heprun BeTpa

e JKoJsiornyeckas
aKcnepTusa

* PaspewieHud
KOHTPO/IMPYIOLLETO
opraHa

* [lpoekT

* CTtpontenbcTBo

4 [loporu "‘rr
4 N3N ‘ ’
4 [NogcTaHymu

-
:
|

__MozcTanuys, Kanmcpophmst, CLIA =
doto: Warren Gretz/NREL Pix

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



Pecypc 3aHepruu setpa

RETSCREEN® INTERNATIONAL www.retscreen.net| | | |

e Heo6xo,u,|/||v|a BbICOKas CpeaHAA CKOPOCTb
BETPA
4 CpepaHss CKopoCcTb BETPa B rogy — MUHUMYM 4 M/cCek
4 loan 06bIYHO NEPEOLIEHNBAIOT BETEP
4 CKOpOCTb BeTpa 06bI4YHO YBENNYMBAETCS Ha BbICOTE

e XopoLwuun pecypc
[MpubpexHble 30HbI
[PebHN OIMHHBLIX CKITOHOB
[OpHble nepesasibl
OTKpbITasg MECTHOCTb
[onnHbI ¢ BETpaMU

MNpachuk mowHOCTH TYpOUMHBLI Ha 1 MBT
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* O6bI4YHO OOsIEE BETPEHO
4 31UMOW, a He NeToMm
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0

0246811111
4 [1Hem, a He HoYbIo CkopogTL2Betpas(Mice

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



3arpartbl HA CUCTEMY C
MCNOJIb30BaHMEM 3HEepPrum BeTpa

RETSCREEN® INTERNATIONAL www.retscreen.net| | | |

* BeTpoaneKkTpocTaHuun

T30

4 3aTpartbl Ha YCTaHOBKY —
1 500%$/kBT1 MpoekTuposBaHue
4 3kcnnyatauusa n TO: VIHoKeHepHO-
0,01%/kBTy TeXHU4eckme paboTbl

4 CbbITOBada ueHa:

0,04$-0,10$/kBTY TypouHbI
OcranbHoe
* OTtaenbHble TYPOUHbI 060pyn0BaHIE

N N30JINPOBaHHAA CETb

0% 20 40 60 80
4 bonee BbiCOKMe 3aTparthl Oorf% 3aTpa1yBKkno4dd ycTaHOBKY
(3aBUCAT OT TUNa NPOEKTA)

4 T30, onbITHO-KOHCTPYKTOPCKNE PpaboThl COCTAB/SAT 60/1bLUYIO YacTb 3aTpaTr

e 3ameHa 0IHOro KPynHoro KomnoHeHTa oyaet ctoutb 20 - 25%
OT NepBOHaYya/ibHbIX 3aTpar

4 JlonacTtu poTopa unan peayktop

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



PasMblilieHUa Hag npoektamMmu c
MCNOJIb30BaHMEM 3HEpPrum BeTpa

RETSCREEN® INTERNATIONAL www.retscreen.net IIII

e Xopoluunii pecypc BeTpa 3HaUNTe/IbHO YMEHbLLIAET 3aTpaThl Ha
NPON3BOACTBO 3/IEKTPOIHEPTUN

4 To4yHas OoLeHKa pecypca — onpaBaaHHast NUHBECTULINS

® |£||OI'IO]'IHI/ITe]'IbeIe NCTOYHUKN O0XO04a

4 KpeauTtbl Ha Npon3BOACTBO 3/IEKTPO3HEPTNM OT I'IpaBl/ITe]'IbCTBa/KOMMyHaI'IbeIX
Cﬂy)K6 U/ NblroTHbIE Tapl/l(pbl 3a NMNpon3sogCcTBO 3KOJ/TOMMYEeCKN YNCTON IHEPTUN

4 Tpopaxa KpeanToB Ha YMeHbLUeHMe BbIOpOCOB

*  OrpaHun4YeHns N KpuTepum
4 JKosiornvyeckas AONnyCTMMOCTb

4 Of06peHne MECTHOro Hace/leHns

4 O6befMHEeHNEe 3HepProcucTemMm u
MPOonycKHas Croco6GHOCTb

* @uHaHcupoBaHue, NPOLUEHTHbIE
CTaBKW, KypCbl 06MeHa Ba/1toT

Typ6uHa BeTpoanekTpocTaHumm Le Nordais, KBebek, KaHaga

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



HIPYVINVICUYDL. LLBbpPUlIA Vi LM

BeTpoBble 3HEProcUCTeMbI,
NOAKMNIOUEHHbIE K LeHTPa/IbHOW

1
RNATIONAL

RETSCREEN® INTE
* HeperynapHoe nNpon3BoACTBO
3NEKTPOSHEPTNN HE ABNSAETCA NPOBIEMON:
17% aneKkTpoaHeprun JaHunu
BblpabaTbIiBaeTCs C MNOMOLLbIO BETPOBbLIX
yCTaHOBOK 6e3 A0MNo/IHUTENIbHOrO
pe3epBHOro Npon3BoAcTBa

* bbICcTpble NpoekTbl (2 - 4 roga), KoTopble
MOTYT YA40B/1ETBOPATL CMNPOC

F‘ \\ doro: Danm;\ﬁ(s Tekniske Universitet
< &m' °
. ~ - 3eM/10 MOXHO UCMosb30BaTh U A1
@; \ APYrvX Lesen, Taknux Kak CenbCKoe
kL] . 'ﬁ‘ |9
T R — N X03ANCTBO
S | i * YacTHble NMua, KOMNaHun 1
: T/ = Mg e KoonepaTtusbl UHOTAA UMEIOT B
-~ —, 4 =7 T BT

COOCTBEHHOCTM U UCTMOMb3YIOT
OTAe/bHble TYPOUHbI

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.
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CnpuHre, KanmdopHus, CLUA
®orto: Warren Gretz/ NREL Pix

I'Ié.nm

B8 BeTpO3/1IeKTpoCTaHLUMs B



HIPVINVICUDL. viadvia vi h\afnaqa

BeTpoBble 3HEProcUCTeMbI,
N30/IMPOBaHHbIE OT LeHTPa/IbHOMN

5 ’ ala / "
RETSCREEN® INTERNATIONAL www.retscreen.net| | | |

* [Mpon3BOACTBO 3MEKTPOSHEPIUN AOPOro U3-3a CTOUMOCTH
TPAHCMOPTMUPOBKM AN3EbHOrO TOMNINBA B YAA/IEHHbIE PErVOHbI

4 BeTpoBble TYpOMHbI YMeHbLLIAKOT NOTPebieHne An3enbLHOro Tonanea

* BaxHbl HagexHocTb u TO

Typ6uHa Ha 50 kBT, HyHaByT, KaHaga

YctaHoBKa TypouHbl Ha 50 kBT, 3anagHas beHranusa, Hana

doto: Paul Pynn/ Atlantic Orient Canada ®oto: Phil Owens/ Nunavut Power Corp.

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



[Mpumepsl: CLUA, Bpasunnna n Ynnum
ABTOHOMHbIE BeTpOBble

JHEPIrocncCTeEmMbl

RETSCREEN® INTERNATIONAL www.retscreen.net| | | |

°  DNEKTPO3HEPrnsa Ana Masibix Harpy3ok B BETPEHbIX paioHax, He NOAKAHYEHHbIX K
LIEHTPasIbHOI 3MTEKTPOCETY

* B aBTOHOMHbIX CUCTEMAX B NepPuobl 6e3BETPUS S/1IEKTPOIHEPTNIO 06ECMEUMBAIOT
aKKyMYy/siTopb!

* [lepekayka Bofibl: XpaHEHVEe B BoOeME

*  MOXHO 1cnonb3oBaTb B KOMOUHALIMKN C TEHEPATOPHOWN YCTAaHOBKOW, paboTatoLeit Ha
NPUPOAHOM TOMMBE, U/WN B TMOPUAHON CUCTEME C (POTOSIEKTPMUYECKOI baTapeel

SneKkTpoaHeprua ans DNeKTpoaHeprua ANns yaaneHHom
TeNEKOMMYHUKaLMOHHONM 6allHu, hepesHu, bpasnnna
Apwu3soHa, CLUA

ey

M6puaHas BETPO3Heprocuctema, Yunm

S——

®oto: Southwest Windpower/ NREL Pix doto: Roger Taylor/ NREL Pix ®oto: Arturo Kunstmann/ NREL Pix
© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



Moaynb nporpaMMHOro oéecneyeHus
RETScreen® gnfa pacuera npoeKkToB C
MCMOJ/Ib30OBaHNEM 3HEepPrun BeTpa

retscreen.net| | | |

RETSCREEN® INTERNATIONAL WWW.

* AHann3 NPon3BOACTBA SHEPrMM BO BCEM MUPE, 3aTpaT 3a CPOK C/TYXKObl 1
YMEHbLUEHNS BbIOPOCOB NapHUKOBLIX ra30B

RETScreen® Energy Model - Wind Energy Project

4 UeHTpanbHas, n3osimpoBaHHas 1 wets: =
CeTI/I Project name
4 OTaenbHble TYpOUuHbl Nin Wi dote surcs
BETPO3/IEKTPOCTAHLMN sl sl
) R Helgnt of wind measurement m 30t01000m
4 PacnpegeneHus Betpa: Peneii, Benoynn [Rfkeie : . 0100040
Nn 3aaHHoe Nosb3oBartesiem Auprvon dousiary seais : el Lo
* B nporpammy RETScreen® e T =
Wind plant capacty
HeobXxo4MMO BBECTW TOJIbKO 12 moran _.
MYHKTOB AaHHbIX MO0 CPaBHEHUIO C ol = 0% 10 20%
Alrtoll soling andfor kcing losses 1% t010%
8 760 NyHKTaMN B pacYeTHbIX Ok vt eate e
MaTeMaTN4eCKNX MOAENAX
20000
f 20,000
* O B HacTosLlee BpeMs He o Lo O RN R - R
yuUThIBAET: =l U B B
Specific yield * 888 15010 1,500 Kwhin®
4 ABTOHOMHbIE CUCTEMbI, Tpebyuime D o o = b 0 to 0%

aKKyMY/IMPOBaHWs 3NEKTPOIHEPTUN 146 455

® Ministor of Natural Resources Canada 1897 . 2004 NRCandCETC - Vaconnes

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



PacueTt aHeprum BeTtpa B
nporpammMmHom mopayne \

Paccuntarb KpUBYyH |-
® pacnpeaeneHuns =
RETScreen oneprin |-

RETSCREEN® INTERNATIONAL EERSRESREEERS -

A 4

PaccuuTatb n
Heperynmpyemoe =
1 MPOW3BOACTBO 3HEPTUM |-

RETScreen International RS EEEEErEEEEEEEEEEE,

4

Clean En ergy E’aCCl-II/ITaTb =
Project Analysis ASUCIESHICHBEOC =
Y R : 3HEepronpou3BoOACTBO |

v B
PaccunTaTb CO6paHHyto |..
BO306HOB/ISIEMYIO =1
3Hepruo J§§

.
Paccuutatb —
NMOCTaB/IEHHYIO =
BO306HOB/SIEMYHO =5
3HEepruo g8

CM. 3NEKTPOHHbIN Y4eBHUK
AHaIn3 MPOEKTOB C UCMNOJ/1Ib30BaHNEM YNCTOM AHEPIrnn:

NHxeHepHble pacueTbl RETScreen® u npumMepsi Paccuntars apyrve |
BCroMorartesibHble =
NaBa: AHa/IM3 NPOEKTOB C UCMO/Ib30BaHNEM 3HEPTM BETpa BE/TMUMHBI £

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



Mpumep us moayna RETScreen® ans
pacueTa MPOEKTOB C UCMO/Ib30BaHMUEM
3Heprumn BeTpa

RETSCREEN® INTERNATIONAL WWW. retscreen net IIII

* MO RETScreen® no cpaBHeHuto ¢ O HOMER

4 10 TypbuH, kaxxgas no 50 kBT, yctaHoBneHb! B 3anmBe Koueoby, Ansacka

4 OueHkKa exerogHoro npon3BoACTBO 3/1eKTpPo3aHeprun RETScreen ¢

norpewHocTbo 1,1% oTHocuTeNnbHO oueHkn HOMER

MO RETScreen® no cpaBHEHWIO C AaHHbIMM, NOJTYYEHHbLIMU C
MOMOLLbIO HAOMAEHNI, HA TOW Xe YCTaHOBKe :

[lepnon Pe3ynbrarthl JaHHble Pa3sHuya
RETScreen | HabniogeHumn
(MBTu) (MBTU)
1998 250 271 -8%
(3 TYyp6UHbI)
1999-2000 1 057 1170 -10%

© MuHn

CTEPCTBO NpPUPOAHLIX pecypcosB KaHaabl 2001 — 2006.



BbiBOAbI

RETSCREEN® INTERNATIONAL www.retscreen.net| | | |

° BeTpoBble TYPOUHbI NPON3BOAAT 3/IEKTPOIHEPTUIO B
LIeHTPa/IbHbIX 3/1EKTPOCETAX M aBTOHOMHO MO BCEMY MUPY

* XOpOoLLUWiA NCTOYHMK BETPA — BaXKHbIN (haKTOp A/15 YCNeLUHbIX
NPOEKTOB

° Hanunumne kpeaMToB Ha NPON3BOACTBO UK TapnudoB 3a
9KO/1I0TMYECKM YNCTYIO IHEPIUIO SABNSIETCS BaXKHbIM hakTOpPOM A1
MPOEKTOB, CBSA3AHHbIX C LLEHTPa/IbHOWM 3N1EeKTPOCETLIO

e 10 RETScreen® paccuntbiBaeT 06bEM MPON3BOANMOI SHEPTUN
Ha OCHOBE eXeroAHbIX AaHHbIX C TOYHOCTbIO, CPAaBHUMOW C
MaTteMmaTnyeckumMmmn Mmoaensamm

* MO RETScreen® MoXeT 3HaUNTeIbHO CIKOHOMUTL 3aTparbl Ha
npoBegeHne npegBapuTesibHOro TeXHMKO-3KOHOMUYECKOro
060CHOBaHNSA NpoekKTa

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



Bonpochbi? s

retscreen.net| | | |

RETSCREEN® INTERNATIONAL WWW.

Mogaynb nporpaMmmMHoro obecneyednss RETScreen® ans aHanimsa NpoekToB C
NCNoNb30BaHNEM NaCCUBHOIO CO/IHEYHOIO OTOMN/IEHUSA

YuebHblin Kypc RETScreen®: aHas1M3 NpoeKkToB C UCMN0/b30BaHNEM YNCTON
aHeprum

Bonee noapo6Hy0 MHdopmMaLMio Bbl MOXETE y3HaTb Ha IHTepHeT-canTe RETScreen:

www.retscreen.net

© MuHUCTEPCTBO NPUPOAHLIX pecypcoB KaHazabl 2001 — 2006.



