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BeepgeHve

HacTtoawmin ctaHaapT paspaboTaH € Lenbio HOPMaTUBHOIO 06ecneveHnss NPOeKTUPOBaHUSA, NPons-
BOACTBA W 3KCM/yaTallim BETPOIHEPreTMUeCcKUX ycTaHoBOK (BJY). MonoxeHus ctaHAapTa HanpasneHbl
Ha ynopsijoyeHue 1 efuHoobpasve TpeboBaHUiA K Knaccudukaymm BIY.

B HacTosiLee BpeMs MHOTME POCCUICKME MpeanpusTUs akTMBHO pa3pabaTbiBaldT M OCBauBalOT
Npov3BOACTBO B3Y paMUYHOW MOLLHOCTM U Ha3HaYeHus.

Llensto HacTosLero crtaHgapTa fBASETCA YCTaHOB/EHME eAMHbIX TpeboBaHWA K BY corfacHo mx
Knaccupumkaumm.

Hactoawwuii cTaHAapT OTBeYaeT NOTPeOHOCTAM HapOLHOro X03SACTBA M HanpaBfieH Ha pas3BuThe
HETpaAMLI'MOHHOVI JHEPreTMKN Kak a/ibTepHaTuBbl NCMO/Ib30BaHNIO OpraH4Yeckoro Tonanea npu BblpaﬁoT-
Ke 3Heprun pasfMuHbIX BUAOB.
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FOCYAAPCTBEHHbBI U CTAHOAAPT POCC UAM CKOWM ®EAEPALMNMN

HeTpaauumoHHas aHepreTuka
BeTposHepretuka

YCTAHOBKW/ BETPO3HEPITETUYECKUE
Knaccugukaums

Nontraditional power engineering. Wind power engineering. Wind turbines. Classification

[Jata BBegeHns 2003—07—01

1 O6nacTb NpUMeHeHNs

HacToswwmin cTaH4apT pacnpoCTpaHAeTCA Ha BETPO3HepreThyeckve ycTtaHoBku (B3Y) ¢ ropmsoH-
TanbHO-0CeBbIMY BeTpogsuratenamu (B/). npefHasHayeHHble 419 nNpeobpa3oBaHMA KUHETUYECKON aHep-
rn BeTpa B 3HEPrU0 ApYrMx BUAOB, W yCTaHaBAMBaET OCHOBHbIE MPU3HAKM WX KnacCupuKaumn.

MoNoXeHNs HACTOALLEro CTaHAapTa PEKOMEHAYIOTCA K NPUMEHEHWUIO 00beAVHERUAMU 1 Npesnpu-
ATUAMU, B TOM YMCNe COKO3aMM, accoLmaunsMm, KOHLepHamMu, akLMoHepHbIMK 06LLeCTBaMM, MEXOTpac-
NEBbIMU, PETVOHANbHBIMW U APYTUMUW 06bEeANHEHNAMUN HE3aBUCUMO OT DOPM COBCTBEHHOCTU U MOAYUHE-
HWS, pacnonoXeHHbIMU Ha TeppuTopun Poccuiickoii depepaumm.

2 HopMaTuBHble CCbIKU

B HacTosllwem cTaHfapTe mcnosib3oBaHa cebiika Ha TOCT P 51237—98 HeTpaguuunoHHas 3Hepre-
TuKa. BeTposHepreTvika. TepMuHbI 1 onpegenieHuns

3 OnpegeneHns
B HacTosALWwemM cTaHAapTe UCMoMb30BaHbl onpeaeneHmns, npusefeHHble B FTOCT P 51237.

4 Knaccugukaums

41 B3Y KnaccumumpyoT:
no BMAYy BblpabaTbiBaEMO aHepruu;

- MO MOLLHOCTK:

- 10 061acTsM NPUMEHeHMs;

- MO HasHayeHuIo;

- M0 MpW3HaKy paboTbl C MOCTOSHHOW WX MePeMEeHHOI YacToTol BpalleHus BeTpokoneca (BK);

- no crnocobam yrpas/eHus;

no CTPYKTYpe CUCTEMbl TEHEPUPOBAHUSA 3HEPTUN.

42 B3Y B 3aBMCMMOCTM OT BuAa BblpabaTblBaEMO 3HEPrvM MOAPa3fensoT Ha [ABe rpynnbl:
MeXaHW4ecKue 1 anekTpuyeckue. dnektpuyeckre BIY, B CBOK 0vepedp, nofpasfenstor Ha B3Y nocro-
SHHOrO 1 MEePEMEHHOr0 TOKa.

4.3 B3Y B 3aBMCMMOCTX OT MOLLHOCTX MOAPA3LENatoT Ha YeTbipe rpynmbl:

a) 60/bLOo MOWHOCTM —cBbiwe | MBT:

6) cpefHeii mowHocT —oT 100 kBT o | MBT;

B) Manoil mowHocTM —oT 5 o 99 kBT;

) OYeHb Mafioil MOWHOCTM —MeHee 5 KBT.

4.4 B 3aBUCUMMOCTU OT 06/1aCTM NPUMEHEHUS MexaHnyeckne BIY nogpasfenstoT Ha ABe NOArpynnbi:
BETPOHACOCHbIE 1 BETPOCU/IOBbIE COrNacHo Tabnmue 1

M3paHue odmumanbHoe
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Tabnnuya 1—Knaccudukauma mexaHnyeckux BIY no obnactam npumMeHeHus

HanmeHo-
BaHue
noarpynnbl

BeTpo-
HacocHble

BeTpocu-
NoBble

4.5

O6nacTb

MpusHak
npuMeHeHus

Pa6ota B3Y BopocHabxe-
C Hacocamm

oCyLUeHue  3e-

Meflb.  MO/beM

BOAbl U Ap.
Pa6ota B3Y MexaHu3auus
C MPOMbILL-  TPYAOEMKMX
NEeHHbIMU 1 NPOLECCoB
ObITOBLIMW  CEbCKOX0351-
MeXaHu3Ma- CTBEHHbIX 1
My Lpyrux pa6ot-

AnekTpuyeckre BIY MOCTOSHHOrO TOKAa NOAPA3fenstoT Ha TPW MOArpynmbl:

anMeHMCbhiCMCTeMa

perynuposanuna BK

MapameTpbl

YacToTa

HWe. opoLleHne, BpalleHnn

BK

YactoTa
BpaLLeHnmn
BK

nepengayun aBTOMATNYeCKOH
MOLIF?lHFLCTI/I Harpysku ynpasneHus
Tun
Mpamoe ueH- MHeBMaTW- Hacocbl: LeH- 3annB LeHTpo-
TpobexHoe —  yeckas Tpo6exHble, 6eXHbIX Haco-
MoBOPOTOM /10- CTpYyiiHble, coB. KoHTposnb
nacTei APIPThI YpOBHA 3anan-
llpamoe aspo- neHus  BOAOIA
AVHamMuyeckoe ONEKTPU-  Hacochl: LEH- pesepBHbIX eM-
—BbIBOZOM BK “eckas TPOGexXHbIE, KocTel
13-Moj BeTpa BVlﬁan.MO'ij'e,
BOJOCTPYiiHble,
NnorpyXxHole
nnasawooLive Ha
MOHTOHe
MexaHu- Hacocsbl: moplLu-
yeckas HeBble, LITaH-
roeble,  BOAO-
NoAbLEMHUKM
Mpamoe UeH- MexaHu- Pa6ouune ma-
TPOGeXXHOEe —  YecKas ¢ LUMHBI
MOBOPOTOM 10- OT6OPOM
nacteii. Mpsa- mMowWHOCTK
MOe a3poAuHa- OT HMUKHEro
Muyeckoe —  pefyKTopa
BbIBOAOM  BK
13-nof BeTpa. -
Henpamoe
NEHTPOBEXHO-
asponvHamm-

4ccKoc —MoBO-
poToM nonac-
Telh cTabunusa-
Topamu

rapaHTMpoBaHHOIo NNTaHNUA N HerapaHTUPOBaHHOIO NUTaHNA CornacHo Ta6nmue 2.

Tabnnya 2 —Knaccuumkima 3neKTpUUeCcKnX B3Y NOCTOSHHOrO TOKa No 061acTAM NpUMeHeHUs

HaumeHo-
BaHue
noarpynnol

BeTtposa-
psagHbIe

O6nactb
MpusHak
npumMmeHeHna
Pabota B3Y 3apagka AG
Ha 3apaf akky-
MYSTOPHBIX

6atapeli (AB)

MpumeHsemas cuctema

perynuposaHua BK

MapameTpbl

YacToTa

Tun

nepegauu
MOUWHOCTK

nuTaHus
Harpyskn

1MIOMNL1 NYCKO O
ynpaunenuu

Mpamoe ueH- BK ycraHaB- Harpyska nu- 3awwuta Ab or

BpallleHns TpobexHoe — NMBalT Heno- TaeTcs oT Ab
CpeACTBEHHO

BK

NoBOPOTOM

nepesapsfa u
rny6oKoro

BETPO3apsiAHbIe,

nonacteid. Mpsa- Ha Ban reHepa-
MOe aspoau- Topa, npume-
HaMM4yecKoe — HeHne  Myfib-
BbIBOgOM BK Ttunnukatopa
13-noj BeTpa

paspsga



OKOH4YaHue Tabnuupl 2

HavmeHo-
sanue MNpun3Hak
noarpynnw
lapaHTn- Pabota B3Y
POKIHHOI0 napannenbHo
nutadua ¢ Ab
HerapaH- Pabota B3Y
TMpoBaH- 6eT Ab
Horo
nnTaHma

4.6

06.TNCXb

npumeHeHus
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MpuMeHsiemast cucTema

peiyjiupoHaiiua BK

nepesaqn

MOWHOCTH

[apaHTMpoBaH-
Hoe CcHabxe-
HWe anekTpo- B
3Heprveii no-
TpebuTenei

dnekTponurta-
HWe MaloMOoLL-
HbIX NOTpe6u-
Teneit B MecTax
¢ YCTONYMBbI-
MW BETpamu u
8 9KCTpeManb-
HbIX yCcnoBusax

Mapawme: pm

YacToTa

YacToTa
BpaLleHns
BK

Tvn

Mpamoe ueH- BK ycTaHas-
BanJ,eva Tpo6exxHoe — /IMBAOT HEMNo-
CpeACcTBEHHO
nonacteid. Mps- Ha Ban reHepa-
aspofm- Topa

MOBOPOTOM

Moe
Hamuyeckoe—
BblBOZOM BK
n3-rnof Betpa

Mpsmoe ueH- BK ycTaHas-
Tpo6eXHOoe — IMBAKOT HeMo-
CpPefCTBEHHO
nonacteid. Mps- Ha Ban reHepa-
Moe aspofu- Topa

noBoOpoTOM

Hammueckoe —
BbIBOgOM BK
13-noj Betpa

NUTaHUA

natp> 1KII

Harpyska nu-
TaeTcAd OAHO-
BPEMEHHO 1K
OTAEe/IbHO  OT
[BYX  WUCTOu-
HWKOB  3Hep-
rmm: BK n Ab

Harpyska nu-
TaeTca  uepes
610K ynpaayc-
MUSi. UMEtOLLNI
perynatop
HanpshxeHus

NNOMATUYCCKOrro
y NPaBeHNst

Mapannens-
Has paboTa
B3Y. n AB.

3awmta Ab ot
nepesapsga u
rny60KoiA)
paspsiga

PerynaTop

HanpsxeHus,
3almTa ot To-
KOB KOPOTKO-
ro 3amblKaHus

dneKTpuyeckne BIY nepemMeHHOro TokKa NnogpasfensoT no HasHayeHuto, YrpasieHuio n

Type CUCTEMbI FeHepUPOBAHWA 3HEPrumn cornacHo Tabnuue 3.
Tabnunuya 3 —Knaccudukaumsa anekTpuyecknx BY nepeMeHHOro Toka no HasHa4yeHUto, YNpaBieHno n CTPyK-
Type CUCTEMbl FEHEpPUPOBAHUA 3HePrUK (CXeMbl KnaccuuKaLumum npuBedeHbl Ha pUCyHKax 2—4)

Knaco/mkaLym 10 HasHaueHitio Knaccudmkamms no cnocoby — Knaccudmkaums no CTpyKType

yrpas/ieHns CUCTEMbI FEHEPUPOVTHAM
Hanmeno'
Bawe MpusHak TIpMSHAK o6 cycteml
noarpynnb! XVIMa Cnocob XMV
MpusHak HasHaueHve %a&m’l VTIPBIUTCMH gaGOT (EH%E‘VépOI'IaHHﬂ
BaY B3y pum
ABTO- PaboTa B3Y WH- WcTouHuKkM 3nekTponu- Yactota  PerynupoBaHu- Yactota  CUHXPOHHble
HOMHbIE  AVBUAYaTbHO TaHus noTpebuTeneid, He BpauieHus em BK u 6an-  BpalieHUs WAM  aCUHXPOH-
(aBTOHOMHO) CBfA3aHHble C 3nekTpuM- BK MocTo- nacTHbIM conpo- BK MocTo- Hble perynupye-
YeCKOW CeTblo, OT/NNYa- AAHHaA TUBNEHNEM AHHaA Mble UN Hepery-
IolWmnecs  CpaBHUTENbHO (pa3gensHo  mam NMpyemMble reHe-
HU3KUMWU  3HAYEeHMAMU COBMECTHO) paTopsbl. 6annact-
KO3 (PULMEHT MCMONb- HOC  COMPOTMB-
30BaHUA YCTaHOBMEHHOM NeHne
MOWHOCTH Yactota  PerynuposaHu- Yactota  CUMHXpOHHbIE
BpawleHns em BK n npe-  Bp/weHna WM aCUHXPOH-
BK nepe- o6pasoBateniem BK nepe- Hble perynupye-
MeHHas  yacToTbl  (pa3- MeHHas Mble WN Hepery-
[ieNIbHO WU COB- NMpyemble reHe-
MeCTHO) paTopebl, Npeo6pa-
30BaTe/lb YacToThl
Mbpun-  Pabota B3Y na- WctouHukn anekTponu- Yactota  CoBMeCTHbIM U YacToTa  CUHXPOHHbIN
Hble pannensHoc He3a- TaHWA [n1a 6Gecnepe6oii- BpalieHUs pasfeNbHbIM BpalLeHns reHepaTop
BUCUMBIMU '3MeK- HOro CHabeHws noTpe- BK mocTo- perynuposaHuem BK nmocTo-
TPOCTAHUMAMM  6GUTeneil  3NCKTPO3Hep- AHHas napannensHo pa- AHHas
COU3MEpPUMOIA 1MC A HOMUHANBbHON MOLL- 60TaloLWNX 3NeK-
MOLLHOCTU  (AM- HOCTU TpOCTaHUUiA
3€/lb-reHepaTopsbl, Yactota  CoBMeCTHbIM pe- YacTota  CMHXPOHHBINA re-
Manible F3C nap.) BpalleHMs TYNUPOBAHMCM BpalleHs Hepatop U mnpe-
BK nepe- napannensHo BK nepe- obpasoBatenb
MeHHas paboTaroLLmX MeHHas 4acToTbl UK Ma-
3M1eKTPOCTaHLWIA lWNHa [ABOIAHOrO

1 npeo6pasoBa- nuTaHUN

Tenel 4acToThbl

CTPYK-
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OKOH4YaHue Tabnuupl 3

Knacc I/ICbVIKan HM MO Ha3Ha4yeHuto

HaumeHo-
BaHve

noagrpynmnbl
Mpwn wuk

CeTeBble

KO ceTblo

HasHauyeHue

Pa6ota B3Y na- VICTOYHWUKM NONy4veHUs
pannenbHoe MOW- W Bbljadn B 3/IEKTPU-
HOW 3neKTpuyec-

YecKylo ceTb
ManbHO
BblpaboTaHHO
TPO3Heprumn

MaKcu-
BO3MOXHOI

Knaccugpukayum no cnocoby

YNpUHACU s

MpusHak
pexmnma Cnocob
pa6o(bl ynpasneHus
B3Y
Yactota  PerynupoBaHu-

BpalieHna em BK

BK no-

CTOAHHasA

Yactota  PerynupoBaHu-

Knaccutumkaymm no cTpykType
CUCTEMbI TeHepupoBaHun

MpusHak
pexuma
paboThl

B3Y

YacToTa
BpaLeHus
BK no-
CTOsIHHas

YacToTa

BpaweHns em BK un npe- BpaLeHus
BK nepe- o6pa3oBaTenem BK nepe-

MeHHasa

yacTtoTbl  (pas-
[enblio NN CoB-
MECTHO)

MeHHasa

CocTaB cucTemsbl
1cHepupoONaHHA
IHeprum

CUWHXPOHHbIA  1m
ACUHXPOHHBIN  Te-
HepaTop

ACUHXPOHHbIN Te-
HepaTop 1 npeobpa-
30BaTeNlb  YacTOThl
WAN  CUHXPOHHbIN
reHepatop v npe-
obpasoBaTenb  4a-
CTOTbI. MW MaLLUHA
[BOWHOIO NuTaHus

O6Lwas cxema Knaccurkauum B3Y npusegeHa Ha pucyHke 1. Cxembl Knaccudukauum anekTpuyec-
Kux BIY nepemMeHHOro Toka nokasaHbl Ha pucyHkax 2—4.

PucyHok 1—O6wasa Knaccudukauus By
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I —reHepatop; CI —CUHXPOHHbIA reHepaTop: IT —«CUHXPOHHbLIW reHepaTop: 6C — GannacTHoOe CONPOTUBAEHME;
MY — npeo6pasoBaTenb 4acToThl

PucyHok 2 —CTpyKTypHasa cxema aBTOHOMHbIX BOY

CI — CUHXPOHHbIN reHepaTop: Acl —«CUHXPOHN3MPOBaHHbIW TeHcpaTop. MY — npeo6pasosaTenb 4acTOTh

PucyHok 3 —CTpyKTypHasa cxema CUCTeMHbIX BIY
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CI — CWMHXPOHHbIN imcpatop; JIT —acCMHXPOHHLIW Nrucpatp. JIch —acuHXpPOHMANUPOUaUHbI' reHepaTop:
MY — npeobpaszoBaTenb 4ackoThl

PucyHok 4 — CTpyKTypHas cxema ceTeBbiIX BOY

Oco06eHHOCTY a3pofMHAMUKK, PEryINPOBaHMWS, YNPaBeHns M CUCTEM Mepefadn MOLLHOCTW BETPO-
aurateneii BOY npuseaeHbl B NpunoxeHnn A.

MPUNOXEHWE A
(cnpaBoyHoe)

OC06eHHOCTN a3pOAMHAMUKM, PEry/IMpoBaHUs U CUCTEM Mepedadn MOLLHOCTU BETpoABUraTeneit
Knaccuuuppyembix BOY

Al MexaHuyeckue BIY

BcTpoHacocHble B3Y B 3aBUCMMOCTM OT 6bICTPOXOAHOCTM B[, M TuMMa Hacoca XapakTepusyrlTcs 60/MblUnM
pasHoo6pasneM NPUMEHAEMbIX CUCTEM Mepedayn molHocTel (CMM).

Mpy nHeBMaTuyeckoii CMM BK npvBoauT BO BpalleHMe KOMMPECCop, a CXaTblii UM BO34yX UCMONb3YHOT AN
npyBOAa HacoCOB W/N HEMOCPeACTBEHHO [/1A MoAbema Bofbl. B HepBOM cnyuyae Mexgy KOMMPeCcCOpoM W HacoCoM
yCTaHaBNMBaloT NHeBMaTUYeCKUii ABurartens (TypbuHy), BO BTOPOM —cCaM BO34yX MCMONb3YIOT B KauyecTse pabouyero
Tena, OCyLLeCTB/AIOLIEr0 NOAbEM BOAbl MyTEM Ce BbITECHEHUA (HACOChl 3aMELLEHNA) NN DHKEKTUPOBAHMSA.

AnekTpuyeckas CMM 00bl4HO COCTOUT M3 reHepaTopa, NPMBOAUMOro BO BpalieHve BK. 3nekTpuyeckoro
JBuratens Hacoca, NUTAIOLLMX NMPOBOAOB, YCTPONCTBA PEryNNPOBaHNS HaMPSXKEHNA, 3allMTbl reHepaTopa u asurarens
OT rneperpesa U TOKOB KOPOTKOrO 3aMblKaHWs. Yallue BCero MCMonb3yloT TpexdasHble aCUHXPOHHbIE reHepaTopsl
MepeMeHHOro ToKa ¢ caMoBO30YXJeHNeM 0T KOHAEHCATOPOB KOPOTKO3aMKHYTOr0 aCMHXPOHHOrO ABWUraTeNns LeHTpo-
6eXXHOro Hacoca W GbICTPOXOfHbIE (OBYX- U TpexnonacTHble) B/, 3anyck aneKTpoAsuratens Hacoca OCYLUECTBAAOT
OAHMM U3 Tpex crnoco6oB: NOAKOYEHVEM [BuraTens K Bo36YX/eHHOMY reHepaTopy, paboTaoLLieMy Ha X0N0CTOM XOZy;
3aMblKaHMeM Lenu BO3OYX/[eHUA reHepaTopa, K 3aXUMy KOTOPOro 3apaHee NPUCOeAWHEH [ABWraTeNb; YacTOTHLIM
nyckom gpuratens. [Mpu aToMm nepef MyCcKOM fABuraTenb AOMKEH ObiTb NPUCOEAMHEH K 3@XMMaM reHeparopa, a
reHepaTop [O/KeH HauMHaTb paboTaTb NPW 3aMKHYTO Lienu BO3OYXAeHWS.

MexaHunyeckne CIMM npvMeHAIOT Yalle BCEro Ais NPMBOAA MOPLLUHEBbLIX, LUTAHFOBbIX HACOCOB, a TaKXe
KOBLUOBbIX ¥ NEHTOYHbIX BOAOMOABLEMHUKOB OT B[, Manoi 6bICTPOXOAHOCTW, 06nafalowux 60MbLIMM MOMEHTOM
crpanwaxHs. Ans npuBoja BOLOCTPYMHbIX HAcOCOB U BOAOMOABEMHWMKOB MHEPLMOHHOrO TWna Wcnonb3yoT B[,
60NbLLOI BbICTPOXOAHOCTH.

BeTtpocvnosble B3Y arperatvpytoT € paboumMMu MallMHaMu TONbKO MOCPeACTBOM MexaHuuyeckux CMM c
0T60POM MOLLHOCTU OT HWXKHero peaykrtopa. MpumeHsio! B, pasHoii 6bICTPOXOAHOCTY C PasnMyHbIMU cnocobamm
perynnposaHms 4acToTbl Bpalenns BK. OCHOBHOe TpeboBaHUWe K CUCTEMe PeryninpoBaHns — HafeXXHoe OrpaHnyeHve

6
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yacToTbl BpalieHns BK Bo Bcem pab6oyem Auanas3oHe CKOPOCTEA Herpa Ha >POBHC. ONpejenseMoM MPOYHOCTbIO
KOHCTpYKuun BK. CymmapHas Harpyska perfiaMeHTUpyeTcs Ha YPOBHe HOMWHaNbHOM Hynem MOAK/IYeHns B paboTy
4yacTu paboyumx MaLluH.

A.2 JnekTpuyeckme BOY NoCTOAHHOIoO ToKa (BETPO 3apsAfHble, rapaHTUPOBAHHOTO H HErapaHTUPOBAHHOK MUTaHWA)

BeTpo3apsiiHble BOY paboTaloT TOMbKO Ha 3apsf akKyMynsTopHbix 6atapeit (AB) U MOFyT MMeTb HECKO/IbKO
cuctem AB. kaxpaas 13 KOTOpbIX NooyepefHO paboTaeT B pexxvme 3apsga v paspaga (Korfa ogHa cuctema Ab nutaeT
Hady3Ky, ApyTas 3apsaetcs). BbIMONHAOT yCTaHOBKM 06bIYHO MO 6e3peAyKTOPHON CXeMe C NpUMeHeHVeM 6bICTpo-
XOAHbIX B[ v reHepaTopoB NepemMeHHOro Toka. Takue YCTaHOBKM CHabXaloT mpocTeiilueli aBTOMaTWKON, obecneun-
BaloLLeli aBTOMaTNYeckoe nepeknoveHne Ab ¢ 04HOI pexuma paboTbl Ha APYroi M UX 3awWuTy OT nepesapsga u
rnyboKoto paspaga.

B3Y rapaHTpoBaHHOro nuTaHuu paboTatoT napannensHo ¢ Ab. Mcexoas 13 3roto, oHU cHabXatoTcs cneLyans-
HbIMU CUCTEMAaMMW aBTOMaTUYeCKOro ynpasneHus, obecneuyunsarommm paboty BIY B 3aBUCMMOCTM OT U3MEHEHUA
CKOpOCTEW BeTpa U BHELUHEN Harpysku B KaXAOM W3 CMefyoLnx pexuMos:

1) BcTpoadcrat (BJ/1) nuTaeT BHELHIOK Harpysky 6e3 Ab:

2) BA 3apsxaeT Ab 6e3 BHELLHell Harpysku:

3) BA 3apsxaeT AB 1 0fHOBPEMEHHO MUTAET BHELLHIOK HarpysKy:

4) BA un Ab paboTatoT napannenbHO Ha BHELIHIOK Harpysky;

5) AB nuTaeT BHELLHIOW Harpysky 6es BA

Takum o6pasom, AB paboTaeT B CMeLaHHOM PeXWUMe, MepexoAslleM C pexuma 3apag—paspag B nepuofs
OTCYTCTBMS BHELUHeW Hady3ku uan Beda Ha pexxum NOCTOSHHOro nogpaspsga (6ydepHbI pexum) npu Haamuum
[0CTaTOYHOr0 BETPa W BHELLHEN Harpysku.

B3Y HerapaHTMpOBaHHOro nutaHus paboTaloT 6e3 AB BmecTe ¢ 610KOM ynpasneHus, 06ecneymBatoLLUM
cTabunbHOe HanpsXXeHue Ha Bbixode. Takve BIY MMeKT MOLLHOCTb OT HECKOMbKMX [eCATKOB A0 HECKOMbKMX COTEH
BaTT. BK ycTaHaB/MBalOT HeMmocpeCTBEHHO Ha Ban reHepaTopa.

Bo Bcex cnyyasx yCTaHOBKM 3TOK Tuna [OMKHbI UMETb CUCTEMbI PErynnpoBaHuA 4acToTbl BpauleHus BK.
Hwukaknx creunduyecknx TpeboBaHWiA K aspoanHamuke BK HC npegbsBnsaioT. MOLWHOCTb BHELUHeR Harpysku
pernameHTUpyeTcs —OHa He [Jo/KHa NpeBblllaTh HOMUHa/IbHYH0 MOLLHOCTL BAY.

A3 3JnekTpuueckne BIOY nepeMeHHOro TOKa (aBTOHOMHbIE, TMOpUAHbIE U CETEBbIE)

MpuHUMNBI UX MCMONb30BaHWUS W CMOCO6bLI YNpaBieHUs oTanvaloTcs Apyr oT fpyra. B nepsom cnyuvae B3Y
paccunTbiBalOT A1 paboTbl M30MPOBAHHO Ha COOGCTBEHHYIO 3NCKPHUCCKYIO CeTb C Kefbio CHabXeHus 3Hepruei
3a/laHHOI0 NOTPebuTeNs; BO BTOPOM —//18 paboTbl NapannensHo ¢ APYrMmMu 3HEPreTUYecKUMU YCTaHOBKaMM Cou3Me-
PUMOI MOLLHOCTW (An3enb-reHepatopbl, Maible F3C 1 p.) Ha 06LLyI0, MW 06pa30BaHHYI0, CeTb; B TPeTbeM — /1A
paboTbl HCMOCPCACTBEHTTO Ha 3MEKTPUYECKYIO CeTb HEcou3Mepumo 6onbLueii MOLHOCTA. DdHEKT Heconmepumo
6onblUei MOLYHOCTM 3[eChb peannsyeTcs npu oTHoweHun jV./AbJv cebiwe 8—10. He3aBNCUMO OT UX abCOMIOTHBIX
3HaYeHui.

OC06€eHHOCTbIO BCEX YCTAHOBOK BJY 370l rpynnbl mpy NPUMEHEHWN COOTBETCTBYIOLLEro perynmposaHns BK
W ONpefeneHHOl cucTeMbl FEHEPUPOBaHUS 3NeKTpUYeckoli aHeprum (CM33), obecneunBarolleil npeobpasoBaHue
MeXaHWNYecKol aHepruu Bpalyatowierocs BK B aneKTpUYeCKyto 3HEpPruio MpOMbILLIEHHOW YacTOTbl U HanpsXXeHus,
SBNSAETCSH TO, YTO OHW MOTYT 3KCM/yaTMpOBATbCA B [BYX PeXWMax: Npu NepemMeHHON vacToTe BpalleHus BK. uto
no3BOASAET NONYUYUTb MAKCUMaTbHO BOSMOXHYIO BbIPabOTKY 3HEpPruv, 1 Npu NOCTOAHHOV YacToTe BpaweHns BK. yto
no3sonseT ynpocTuTb CF33 npu TTCKOTOPOM YMEHbLUEHWU BbIPaOOTKM 3HEPrun. PeXKum nepeMeHHOl 4acToTbl
BpalleHna BK mcnonb3yloT npy CKOPOCTAX BETPa MEHbLUMX PacyeTHOro 3HauyeHus (V < V.) . a Pexxum MNOCTOSHHOM
4acToTbl BpaleHus BK —nn6o Bo Bcem fmana3oHe pabounx CKOpPOCTei Herpa, M60o TONbKO NpU Va \p.

B ycTaHOBKax aBTOHOMHOI TWUMa MOLLHOCTb Harpysku notpebutensa choro pernameHTUpytoT. OHa HC AO/MKHA
MpeBbiLlLaTh HOMWHaNbHYIO MOLHOCTL BAY. M03aToMy cTaTUYeckoil Hepcdy3Kn TPAHCMUCCMU MO MOMEHTY BpaLleHns
npy v > \p HC BygeT.

Hukaknx cneyunanbHbiX Tpe6oBaHWA K aspoAnHamuke BIY He npefbaBnsioT. PeXWM MOCTOAHHOW 4acToTbl
BpalleHns BK obecneumBaeTcs perynsTopoM 4acToTbl BpalleHus BK. a pexum nepemMeHHOR vacToTsbl BpalleHus BK
—cwucTemoli CIF'33 ¢ ncnonb3oBaHnem 6an11acTHOro CONPOTMBAEHUS. CUCTEMHbIE W CeTeBble YCTAHOBKW Ha peXxunmax
MOCTOAHHOM YacToTbl BpaleHns BK npu ckopocTsx BeTpa vV > \Wp MOryT pa3BuBaTb MOLLHOCTb, MPEBbILLAIOLLYI0 UX
HOMUWHa/bHbIE 3HAYEHWSA, HO YTOObI N36eXaTb BO3MOXHbIE Nepedy3Kn. OHWN. KPOME CUCTEMbl PerynnpoBaHNs YacToTbl
BpaLleHns BK, foMmKHbI UMETH eLle 1 CUCTEMbI OFPaHUYeHNN MOLLHOCTH.
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