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BreneHue

Hacrosiiuil ctanaaprt paspadoraH € LEJIb0 HOPMATUBHOIO O0ECIICYCHUS MMPOCKTUPOBAHUS, TIPOU3-
BOJICTBA M 3KCIUIyaTallMM BETpPO3HEpreTudyeckux ycraHoBOK (B32Y). Tlonmoxenusa crangapra HarpaBieHbI
Ha VIIOpSIAOYeHUE U €IMHOODpasue TpeboBaHUU K Kilaccudukauuu BIY.

B Hacrosiece BpeMsS MHOTMC POCCUNCKHMC IIPCANPUITHUS aKTHMBHO pa3padaTblBalOT U OCBAUBAIOT
MPOU3BOACTBO BOY paznuyHoON MOIIIHOCTU U Ha3HayCHUS.

Lienbio HACTOSILUCTO CTAHAAPTA SBIISICTCS YCTAHOBJICHUC CAUHBIX TpeOoBaHUU K BOY cornmacHo ux
KJ1acCU(pUKaAlMH.

Hacrosiiiuit ctaHaapTt orBedaceT IMOTPEOHOCTSIM HapOIHOIO XO3SIMCTBA M HAaIIpaBJICH Ha pPa3BUTHUC
HEeTPAAULIMOHHOU 3HEPTeTUKU KaK a/IbTCPHATUBBI UCITOJIB30BAHUIO OPTAHMUYECKOro TOIIMBA ITPU BbIPADOT-
K€ SHEPruy pazIuuiHbIX BUIOB.
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FTOCYJTAPCTBEHHBINN CTAHIAPT POCCUUCKOU ®EAEPAIILUMU

HerpagunmnoHnnas sHepreTHka
BeTposHepreTnka

YCTAHOBKHU BETPOOHEPI'ETUYECKHUE
Kiiacendpukanus

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

Jlara sBeaenusa 2003—07—01

1 O0aacTth npuMeHeHus

Hacroginuit ctaHaapT paciipoCcTpaHseTcsl Ha BETpO3HEepreTudeckue yetaHoBKU (BOYY) ¢ ropuszoH-
TAJIbHO-OCEBLIMU BeTpoaBurareysiMu (B/1), nmpenHazHadyeHHbIC A1 [TPCOOpaA30BaAHUS KUHETUUCCKOW BHEP-
''MU BCTPA B BSHEPTUIO APYTUX BUJIOB, U YVCTAHABIMBACT OCHOBHBIC ITPU3HAKU UX KIIACCU(MUKALIUH.

[TostoxeHusd HACTOSILUETO CTAHIAPTA PCKOMCHAVIOTCS K IIPUMCHCHWIO OObCAMHCHUSIMU U IIPCAIIPU-
ITUSIMU, B TOM YUCJIC COIO3aMU, acCOoLIMallusIMU, KOHLUCPpHAMU, AKIMOHCPHBIMH OOILCCTBAMU, MCXKOTPAC-
JICBLIMU, PECTUOHAJBHBIMU U APYVIUMU OOBCAMHCHUIMU HE3ABUCUMO OT (DOPM COOCTBECHHOCTU U IMOJYUHE-
HUSI, paAcITOJOKCHHBIMU Ha Tepputopuu Poccuiickoil Peaepanuiu.

2 HopmaTuBHbIE CCBLIKH

B HacrtosiueM craHpapre ucrnonb3oBaHa cebika Ha [OCT P 51237—98 HerpaauuuoHHas sHepre-
tuka. BertposHepreruka. TepMUHBI U onpeacicHUS

3 Onpenesenus

B HacrosiiieM craHzapre UCIIOJAb30BaHbI onpeaciacHusd, nmpuseaeHHbie B [OCT P 51237.

4 Knaccudukauus

4.1 B®DY xknaccupuuupyor:

[0 BUAY BbIPA0ATHIBAECMON DHEPIUH;

MOII{HOCTHU;

00TaCTIM ITPUMCHCHUS;

Ha3HAYCHMUIO;

MMPU3HAKY pabOThI C IMTOCTOSSHHOW MJIM ITepeMeHHOM 4acTOTOU BpalueHUus BeTpokosieca (BK):;
cCITocobaM VIIpaBJICHUS;

O CTPYKTYpE CUCTECMbI TCHEPUPOBAHUS SHEPIUU.

4.2 BYY B 3aBUCUMOCTU OT BHMAA BbIPAOATBHIBACMON SHCPIrUM IMOAPA3ACIISIOT HaA ABC TIPYIHIHL:
MEXaHWYeCKUC U BJICKTpUUeCKUEe. DeKTpudeckue BIY., B ¢Bo1o ouepeab, noapa3aeiassioT Ha BOY nocTo-
JHHOTO U TepeMEeHHOro TOKA.

4.3 BOYY B 3aBUCUMOCTU OT MOILUHOCTH ITOAPA3ACIISIIOT HA YCTHIPE IPVYIIIHI:

a) OOJIbIIOW MOIIHOCTU — cBbIlIe | MBT;

0) cpeaHedl MolriHocTU — oT 100 kBT 10 1 MBT;

B) MaJIOU MOIIHOCTU — OT D 10 Y9 kBr;

') O4YeHb MAJTOM MOLIHOCTHU — McHee D KBT.

4.4 B 3aBUCUMOCTH OT 00JIACTHU IIpUMEHEHUS MexaHuueckue BOY noapaszaensaior Ha ABE IMMOATPYIIIIHI:
BCTPOHACOCHBIC U BETPOCUJIOBBIC COrslacHoO Tadaule 1.

o [l Bien Mo B (e [l
50200

U3nanue ounuaibHoe
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Taoawnuoa 1 — Knaccudukanusg Mmexannyeckux B2Y o obmactaM nmpuMeHeHUs

HDHMQHHQ Mdi CHMCTECMd

Tell CTADUTU3Aa-
TOpaMH

HaumeHo-
BaHUE ITpnsnak 06“’“@0’?_}"’_ |
| MPUMEHEHNS peryimposanusg BK
MOATPYIIIbI rnepenayu o AaBTOMATUYECCKOTO
MOILIHOCTH HALPY SR yTIPaBICHUS
IapameTrpnl Tur
Betpo- Pacora BR2Y|Bonocuadxke- [|Yacrora |lIlpamoe ueH-|IIHeBMaru- |Hacocbl: 1eH-|3ajJUB LEHTPO-
HACOCHBIEC |C HACOCAMU |HHE, OPOLILEHUE, | BpallleHU | TpODeXKHOE —  |yecKasl TpPOOEXKHELIE, OCZKHBIX HACO-
ocyuieHue 3¢-|BK [TOBOPOTOM JIO- CTPYUHBIE, coB. KOHTpOIb
MEJIb, IIOAbEM rmacTei SPIUPTHI VDOBHS 3ar10JI-
BOIBL U IP. [Ipamoe aspo- HEHHUS  BOOON
nuHaMuuyeckoe| MEeKTpu- |Hacockl: 1eH- PE3CPBHBIX €M-
— seIiBOIOM BK|4Yeckas TPOOECXKHBIE, KOCTEIA
13-TI0J BETpa BUOpAliMOHHBbIE,
BOOOCTPYHHBIE,
[MOTPYKHBIE U
[JiaBaronivue Ha
[MOHTOHE
MexaHU- Hacocbl: rnopiii-
yeckasl HEBbIC, UITAH-
roBbl€, BOJIO-
MOABbEMHUKH
Berpocu- |Pabtora BOY|Mexanuszauua |Yacrora |Ilpsamoe 1neH-|MexaHU- Pabouyne ma-
JIOBBIE C TIPOMBILI- |TPYIOEMKUX BpallleHHUS | TPOOEKHOE — |4YecKas ¢ HINHBI
JEHHBIMU U |TIPOLECCOB BK [TOBOPOTOM JIO-|OTOOPOM
OBITOBBIMU | CEJILCKOXO3S11- rmacre. IIps-|MOLLIHOCTH
MEXaHU3Ma- |CTBEHHBIX U MO€ a’poAHHAa-|O0T HUIKHETO
MU IPYTUX padboT MUUYecKoe — penyKTopa
BbIBOJIOM  BK
M3-T10J BeTpa. —
Hemnpamoe
[LEHTPOOECIKHO-
a’pPOJIUHAMU-
yeCcKoe — I10BO-
POTOM  JIOIIAC-

4.5 Bnexkrpudeckue BIY mocTtosgHHOro toka moapasicisioT Ha TPU I[MOAIPYIHIbLI. BETPO3apsaHbIe,
rapaHTUPOBAHHOIO MUTAHWUS U HErapaHTUPOBAHHOIO MUTAHUS COIJIaCHO TA0JIULIC 2.

Taonanunuma 2 — Knaccudukanudg sineKrpuueckux BOY 1octosgHHOro toka rno oosactsaM IIpuMeHeHUsI

ﬂpﬂMfﬁHH@MHH CHUCTCMA

HaunMeHo-
- - e Oo0J1acTb
BAtiie Hpnsuak MTPUMEHEHMS peryauposatHng BK
MOATPYITIIb] i Mepeadayd i [THUTAHI dBTOMATHUHCCKOTO
MOIIIHOCTH HAT'PDY3KH VITPABJICHN
[HapaMeTpsl Tum
Betrposza- |Pabora B>»Y|3apsaka Ab [Yactora |llpsamoe ueH-|BK vycranas-|Harpyska nu-|3amiura Ab ot
pPAAHBIE Ha 3apad akKKy- BpallleHUY | TPOOEXKHOE — [JIUBAIOT HEIOo-|TaeTcd oT Ab |rnepesapsima u
MVIISITOPHBIX BK [TOBOPOTOM CPEACTBEHHO [J1yOOKOTO
oarapeinl (Ab) ngoracteid. Ilps-|Ha Ban reHepa- paspsana
MOE€  a’poau-|Topa, IPpUME-
HAMUUYECKOEC — |HEHUE MVJIb-
BbIBOJAOM BK |THUrinkaropa

M3-T104 BCTDA
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Oxonuanue madbauubt 2

anMfﬁI-'iHGMHH CHUCTCMdA

HaumMeuo-
BAHUEC I1pusnax Ob1acTs BK
MOUMEHEe HUS PETY/JINPOBAH NI N S
MOATPYIIIIbI P repeaadn MATAH WY ABRTOMATUYECKOTO

| ] MOILHOCTH Harpy3ku VITPABJICHUS
[TapameTpnl [un

[ apautii- |Patdora B3Y|lapantuposan-|YHacrora |lIlIpamoe nenH-|BK vycrtanas-|Harpy3ska nu-|llapanneins-
POBAHHOTO |TapajljieJIbHO|HOE CHaOXe- |BpallicHUd | TpoOeXKHOE — |JIMBAIOT HEIO-|TaeTcd OJHO-|Had paboTa

nutaHusa |c Ab HUE 3JeKTpo-|BK [MOBOPOTOM CpeACTBEHHO|BpeMeHHO uiau | B2Y. u Ab.
SHEPIrUEU T10- agoriacteid. IIps-| Ha Ban reHepa- |oTAe/IbHO  OT|3amuTta Ab ot
TpeouTesien MOE as’poju-|Topa ABYX  UCTOY-|IIepesapsia U
HAMUUYECKOE— HUKOB BHEP- |IJIYOOKOTo
BBIBOIOM BK ruu. BK n Ab |pa3psina

M3-110J BCTPd

Herapan- |Pabdora B>V |32naexkrpornura-|YHacrora [|lIlIpamoe neH-|BK vycranas-|Harpyska nu-|Peryastop

TUPOBaH- |0e3 Ab HIE MAJIOMOLLL- | BpallleHUsl | TPODEXKHOE — [JIMBAIOT HEIIO-|TAeTCsl 4Yepe3|HalpsaKeHU s,
HOT'O HbIX 10Tpeoun-|BK [MOBOPOTOM CpeJACTBCHHO|OJIOK VIIpaBie-|3alliuTa OT TO-
[MATAHUSI TeJICH B MecTax noriacteii. [ Ipg-| Ha Bajs reHepa- | HUS, UMEIOLLINNI | KOB KOPOTKO-
C YCTONYUBBI- MOE  aspoau-|Topa PETYISITOD ro 3aMbIKaAHUS
MH BETpaMU U HAMHUYECKOE — HaTIPSIKEHUS
B BKCTpEMaJlb- BBIBOIOM BK
HbIX YCJIOBHUIX U3-TI0JT BETpa

4.6 Drnexrpudeckue BOY nepeMeHHOro Toka IojapascisiioT Mo Ha3HAYCHUIO, VIIPABJICHUIO U CTPYK-
TYPE CUCTCMbI M'CHCPUPOBAHUS SHEPIrUy COIJIaCHO TaOJIULIC 3.

Taonuuma 3 — Knaccudukauus sineKrpuueckux BOY riepeMeHHOro toka rno HasHauyeHUIO, VIIpaBJIeHUIO U CTPYK-
TYpEe CUCTEMbI T€HEPUPOBAHUS BHEPIUU (CXEeMBbl KiacCU(pUKALIUK ITPUBEHCHBI HA PUCYHKAX 2—4)

| e o } Kiaccndukauus 1o criocody | Kiaaccuduxkanus 1o CTpykType
Kraccudukanus rno HaszHaudeHUIO : - JYRTYE

VITPABJICH N2 CHUUTCMDbBI TCHEPUPOBAHNM!
HaunmMeno-
B_aﬂm llpusHax Hpusuak COCTaB CUCTEMBI
MOATPYIIIDI | o Sy ) peXUMa Criocob pEXKMMA | -
lefl;}}-iaf( HasHnauenne | N [CHEPUPOBAHNA
padoOThI yTIPaBICHUS padoThHI N
ey BV SHEPrUn
ABTO- Pabota B2Y uH-|HMcrounukmu saekrponu-|Yacrora |PeryaupoBanu- |YHactora |CHMHXpOHHBIE
HOMHBIC |IMBUAYAJIbBHO TaHUS TOTpeouTeaei, He|BpalucHUs |[eM BK 1 6an- BpallleHU |MJIM  aACUHXPOH-
(ABTOHOMHO ) CBAI3aHHBbIE C 2JeKTpU-|BK rocro-|nacTHbeIM conpo-| BK rmocto- [Hble peryiaupye-
yeCKOM CeThblo, OTaMYa- |sIHHAas TUBJICHUEM SSHHAasI MbI€ WJH HEPETY-
[OHIMeCd  CPaBHUTEILHO (pa3aejibHO WU JTUPYEMBIEC TEHE-
HU3KUMU 3HAUYCHUSIMU COBMECTHO) paToOPbI, DAIIACT-
KOS(Mp@PULIMECHTA WCITONb- HOE  COIIPOTUB-
30BAHUS YCTAHOBJECHHOH JICHUE
MOHIIHOCTH Yactora |PeryaupoBanmn- |[YHactrora |CHHXpOHHBIE
BpalieHUsd |eM BK u ripe- |BpallieHUs1 | WIM ACUHXPOH-

BK mnepe-|obpaszoBarenem|BK nepe-|Hble peryaupye-
MEHHas yacTOThl  (pa3-|MeHHas MbI€ WU HEpEery-
NeJIBHO WU COB- JTUPYEeMbIE TEHE-
MECTHO) paTopsl, IIPeodpa-
30BaTe/Ib YaCTOTHI
[ uopun- |Padora B2OY na-|Mcrounuku saexkrponu-|Yacrora |CoBmecTHBIM H|Yacrota |CHHXPOHHBIN

HbIC paAJICJILHO C HE3a- [ TaHUM U1 OecriepeOoli- | BpallleHUsI | pa3acJbHBIM BpallleHUS |TeHepaTop
BUCUMBIMU 3JIEK-|HOTO cHaOxeHUs rorpe-|BK mnocro-|peryaupoBanmem | BK rmocro-
TPOCTAHUHSIMU | OUTEJICEH  BJIEKTPOIHEDP- | IHHAs rnapauiejJibHO pa- | IHHasl
COU3MEPUMON rMeii HOMUHAJIbHON MOILL- DOTAIOILIUX BJIEK-
MOILIHOCTU (AM-|HOCTHU TPOCTAHIIUN
3CIb-TCHCPATOPHI, Yactora |CoBMecTHBIM pe-|YHactora |CHHXPOHHBIN I'e-
Masbie | 9C 1 ap.) BpalllcHUS |[TYJIUPOBAHUEM | BpalllcHUS |HEPATOD W TIpe-
BK mnepe-|napamneibHO BK nepe-|obpasoBareib
MEHHAas padboTalOIMX MEeHHAasI YacTOThHl WM Ma-
BHIEKTPOCTAHLIN M [IMHA JBOWHOTO
U I1peodpa3zoBa- [MUTAHWS

TeJIeU YacCTOTHI
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Oxonuanue madbauuvt 3

| N S Krnaccudukanusa 1o criocody Kraaccudukamnus rno cTpyKType
Kiaccudukanuus 1o Ha3zHauyeHUIo o y | | DO
VINPABJICHN? CUCTCMDbI TCHCPHPOBAHNA
HanmMeHo-
pa e ﬂprIBHHK HpﬂiﬁHHK (COoCTaB CUCTEMbI
MOATPYIIbI | o oy pEXKUMa Criocod peXKUMa | -
an:}HHK Haznauenue | N [CHCPUPOBAH WA
padoOThHI yIIpaBJICHUS pPadOThI IR
BOY BOY b
CereBble | Padora BOY na-|HMcrounuku noayyenus | Hacrora |PeryaupoBanu- |[Yacrora |CHHXPOHHBIA WU
PAJICJABHO C MOLLL-| 1 BbIJZAYM B 3JCKTPU-|BpauiecHus |eM BK BpalleHUS |aCUHXPOHHBIN TIe-
HOM BJICKTpUYEC- |UECKYI0 CeTb Makcu-|BK mno- BK mo- HEepaTop
KO CETBhIO MajJIbHO BO3MOZKHOM | CTOSIHHAS CTOSIHHAS
BLIDAOOTAHHOM  ONI€K-|Yactota |Peryamposanu- |Yactota |ACHHXPOHHBIN re-
TPOSHEPIUN BpalieHudg |eM BK U r1ipe-|BpalueHuUda|HepaTtop U ripeodpa-

BK mepe- |o6pasoBarenem|BK mepe- |30Baresib  4acCTOTHI
MEHHAasI yacTOThl  (pa3-|MeHHasl WU CUHXPOHHBIN
NAeJIbHO UJIU COB- reHepaTrop U IIpe-
MECTHO ) obpazoBaTeslb  4a-
CTOTBI, WU MalllHa
ABOWHOIO MMUTAHUS

O01uas cxema kinaccupukauu BOY npuBeacHa Ha pucyHke 1. CxeMbl Ki1acCUPUKALNU 3JICKTPUYCC-
Kux BOY nepemMeHHOro toka rnoxkalzaHbl Ha pucyHKax 2—4.

BoY

MexaHu4eckue ANeKTpudYecKme

[TOCTOAHHOIO
TOKa

BeTpoHacocHble| | BeTpocunoBseble I lepemeHHoro

TOKa

BeTpo3apsaa-
ABTOHOMHDbI
Hble OHO ©
‘apaHTUpOBaH- rM6pUaHbIE
HOMo NUTaAHWUA
HerapaHTUpo-
BAHHOIO CeTeBble

NMATaAHUA

PucyrHok 1 — Obmaga kinaccudukauusg BOY
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anekTpunyeckme BAY nepe-
MEHHOIro ToKa

ABTOHOMHbIE BJY

YacToTa HacrtoTa

BpawleHuns BK
NOCTOAHHAaSA

BpawleHusa BK
nepemMeHHas

|
=
™

cr cr

Al Al

b 14

TR0

I — reneparop; ClI — cuHxpoHHbIN reHepatop; Al — acuuxpouuslii reuepatop; bC — daiacTHoe COMPOTHURICHUE,
ITY — npeobpazoBaTeslb 4YACTOThI

PucyHok 2 — CTpyKTypHas cxeMa aBTOHOMHBIX BBY

anekTpuyeckue BIY nepe-
MEHHOro ToKa

[MbpnaHblie BOY

LlacTtoTa
BpaweHusa BK
nepeMeHHas

YacToTa
BpaLlleHuda BK
NOCTOAHHAA

- cr | [ cr AcT
¥

Cl — cunxponHbIi reHepatop; Acl — acuuxpoHusuposatdibiid rerepartop; Y — npeobpaszoparenb 4acTOThI

PucyHok 3 — CTpykTypHasa cxeMa CUCTeMHBIX BDY
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aAnekTpuyeckune B3Y nepe-

MEHHOIO TOKAa

CeTteBblie BJY

YacToTa
BpawieHnsa BK

YacToTa

BpalleHua BK
NOCTOAHHASA

NnepemMeHHad

Cl — cuuxpoHHbId redepartop; Al — acuHXpoHHBLIN reHepatop; Acl — acCMHXPOHU3UPOBAHHLIU I'eHEPaTOP;
1Y — nipeodpaszoBaTeab 4aCcTOThI

PucyHok 4 — CTpyKTypHas cxeMa ceTeBbiX BOY

OCODEHHOCTH a’3pOAMHAMUKU, PETYIUPOBAHUS, VIIPABJICHUS U CUCTCM IIepcadyd MOILHOCTU BETPO-
apuraresieil BOY npuBenaeHbl B IMPUITOXKECHUU A,

[TPNJIOXKEHWE A
(CIIpaBOYHOC)

Oco0eHHOCTH a9pOANHAMHKH, PEeryJIMpOBAHUSA W CHCTEM Iepeaayd MOUIHOCTH BeTPOABHIaTe el
Kjiaccupuuupyembix BOY

A.1 Mexanudeckue BOY

BeTtpoHacocHble B2Y B 3aBUCUMOCTU OT ObLICTpOXOJHOCTHM B/l M TUIla Hacoca XapaKTepUilyIOTCS OOJIbILNM
pa3HooOpa3ueM IMPUMEHsIeMbIX cCUCTeM repegadu MoumiHocTeil (ClIIM).

[Ipu nmueBmaTuyeckor CIIM BK nmpuBoauT BO BpallleHUE KOMIIPECCOP, a4 CXKATBI UM BO3AYX UCIIOJAB3YIOT IJIs
[MPUBOJA HACOCOB WMJIM HEITOCPEACTBEHHO AJIS I[MOoJbeMa BOABL. B riepBoM ciydyae MexIy KOMIIPECCOPOM M HACOCOM
YCTAHABJIMBAIOT MHEBMATUYECKUN ABUTraresib (TYypOHMHY), BO BTOPOM — CaM BO3/[YX HCIIOJIB3YIOT B KayeCTBE pabouero
Tena, OCYLIECTBSIOIIECIO ITOABbEM BOIbI I[TYTEM €€ BBITECHCHMUS (HACOCHI 3aMEILECHUS ) NN 3KEKTHUPOBAHMAL.

Dnekrtpuuyeckag CIIM o0OBIYHO COCTOMUT M3 reHeparopa, MPUBOAMMOIO BO BpallleHUe BK, 3aekTpuyeckoro
ABUTATEST HAcOCA, TIMTAIOIIUX [IPOBOJOB, VCTPOUCTBA PEeryJIMPOBAHUS HAIIPSDKEHWS, 3allUThl reHeparopa U ABUrares
OT IeperpeBa M TOKOB KOPOTKOIO 3aMblKaHHMs. Yalie Bcero HUCMOAb3YIOT TpexdasHble aCUMHXPOHHBIE TeHEepaToOpbl
MePEMEHHOIO TOKA € CAMOBO30VIKICHUEM OT KOHAECHCATOPOB KOPOTKO3aMKHYTOTO ACUMHXPOHHOI'O JIBUTATEIsSI LIEHTPO-
DEKHOTO Hacoca M OBICTPOXOAHBIE (ABYX- M TpexyonacTHbie) B/l. 3aryck ajaeKTpoaBHUrareass Hacoca OCYUIECTBISIOT
OJIHHUM M3 TPEX CII0CO00B: MOAKJIIOYEHUEM ABUraTesl K BO30YKISHHOMY IreHepaTopy, padoTallieMy Ha XOJI0OCTOM X0V,
3aMbIKAHUEM LECIM BO30YXKICHHS reHeparopa, K 3aKUMY KOTOPOro 3apaHee TMPHUCOCIUHEH JABUrareilb, 4aCTOTHBIM
nyckoM apurarens. llpm sToM mnepen MyckoM ABUratelb JOJKEH OBITH MPUCOCAUMHEH K 3aXUMaM reHeparopa, a
reHepaTop AOJIKEH HayMHaTh padoTaTh IMPU 3aMKHYTOM LIeIHU BO30YXKIAESHUSI.

Mexannyeckue CIIM npuMeHsIIOT 4arie BCero i MpuBOJAa TOPIUHEBBLIX, HITAHTOBBIX HACOCOB, a TaKXKe
KOBIIOBBIX M JIEHTOUHBLIX BOIOIIOALEMHUKOB OT B/l Manoi OBICTPOXOAHOCTH, OOJIAZAIONIUX OOJBILIUM MOMEHTOM
cTparuBaHusl. is1 mpuBOJa BOAOCTPYHMHBIX HACOCOB M BOJOINOABEMHHUKOB MHEPLHMOHHOTIO THIIA WUCMOAb3YIOT B/l
O0OJBILION OBICTPOXOJIHOCTH.

BetpocunoBbele B3BY arperatupyior ¢ pabouyuMu MalllMHAMM TOJIBKO ITocpelacTBOM MexaHuuyeckux CIIM ¢
OTOOPOM MOILIHOCTU OT HUMXKHero peaykropa. llpumenstor B/l pa3HoO OBICTPOXOIHOCTU € Pa3IMYHBIMU CIIOCODAMMU
peryJnpoBaHus 4acToThl BpauieHUs BK. OcHOBHOE TpeOOBaHUE K CUCTEME PETryJIMPOBAHUS — HAJCKHOEC OrpaHUUYCHUE
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yacTtoThl BpauieHuss BK Bo Bcem paboueM aMarnaszoHe CKOpPOCTEM BeTpa Ha YPOBHE, OINPEAeIsieMOM IIPOYHOCTBIO
KoHCTpYKUMU BK. CymMapHas Harpyska perjiaMeHTUPYETCS Ha YPOBHE HOMUHAJIBHON IyTEM IMOAKIIIOYEHUS B padOTy
yacTyu paboyux MallmnH.

A.2 Daekrpudeckue BOY nocroganHoro toka (BerposapsaaHpie, rapaHTHPOBAHHOIO M HErapaHTHUPOBAHHOIO NUTAHUS )

Betpozapaaubie BOY paboTaloT TOJABKO Ha 3aps aKKyMVJISITOpHBIX 0arapeid (Ab) M MOIyT UMETb HECKOJBKO
cucrteM Ab, Kaxaast U3 KOTOPBIX [TOOUEPEIHO paboTaeT B peXKUME 3apsaa U paspsiga (Kkorga ojgHa cucremMa Ab nuraer
HArpy3Ky, Apyras 3apssKaeTcsl). BhITIOMHAIOT YCTAHOBKU OOBIYHO 10 OE€3peAYKTOPHON cXeMe ¢ IMPUMEHEHUEM OBICTPO-
xoaHbIX B/l 1 reHepaTropoB MepeMeHHOro Toka. lakue yCTaHOBKHM CHAOXKAIOT IMPOCTeNIiiel aBTOMAaTUKON, 00ecrieun-
BAIOIIE aBTOMATUUYECKOE IepekitoyeHrue Ab ¢ ogHOro pexxuMma paboThl HA APYrorM M KX 3allUTy OT Iepesapsnaa U
[JIyOOKOro paspsiaa.

B»2Y rapantupoBaHHOIO MUTAaHUS padoTatoT napamiebHO ¢ Ab. Mcxoasa u3 3Toro, oHM CHa0KAOTCS CreUalb-
HbIMU CUCTEMAMU aBTOMAaTHUYECKOIrO VIIPABJCHHY, Oo0ecrieuuBaroiuMu padoty BDY B 3aBUCHMMOCTHU OT M3MEHEHUS
CKOpPOCTEN BeTpa ¥ BHEUIHEH HArpy3KU B KAXKIOM M3 CJICAVIOUIUX PEXKHMMOB:

1) Berpoarperar (BA) rmuraet BHEIIHIOW Harpy3ky oe3 Ab:

2) BA 3zapskaer Ab 0e3 BHelllHel HAarpy3Ku:

3) BA zapsxkaer Ab M onHOBpeMEHHO MUTAET BHEHIHIOK HArPy3KYy:

4) BA u Ab pabdoTaroT napajajiesbHO Ha BHECIIHIOI HArpys3Ky:

5) Ab nuraeTr BHEIUIHIOW HaArpysky oe3 BA.

Takum obOpasoMm, Ab paboTaeT B CMEIIAHHOM peXUME, TMEPexXOISIieM € pekKuMa 3apsaa—pasps B IMepHuoabl
OTCYTCTBHSI BHEIIHENU HAIrpy3KM WM BETpa HA PEKUM IOCTOSHHOrO roapaspsana (0ydepHbI peXuUM) MMPHU HATUYUHU
JOCTATOYHOIO BETpa U BHEILIHEN HAIrPy3KH.

B»YY HerapaHTUpoOBaHHOro MNUTaHWs padoTaloT 0e3 Ab BMecTe ¢ OJIOKOM VyIIpaBjieHUs, O0eCIedyUBaIOIIUM
CTAOMJIBHOE HAIPSDKeHME Ha BbIXOHe. Takue BOY UMeOT MOILIHOCTL OT HECKOJIBKUX JSCATKOB 10 HECKOJIBKUX COTEH
BaTT. BK ycTaHaB/iMBaloT HEIoCcpeJACTBEHHO Ha Bajl reHeparopa.

Bo Bcex ciyyasx yCTaHOBKHM BTOrO TUIA AOJLKHBI MMETh CHUCTEMBI PEryJUpOBaHUS 4acTOThHl BpauieHUs BK.
Hukakux crienuduyeckux TpeOoOBaHUN K aspoauHaMiike BK He npeabsasBiastior. MOIIHOCTb BHEIIHEN Harpy3Ku
perj1aMeHTUPYETCS — OHa He HOJKHA MPEBBIILATE HOMUHAJIBHYIO MOILHOCTE BBY.

A.3 Daexkrpuueckue BOY nepemennoro toka (aBToHOMHbIE, THOpHAHBIC U ceTeBbie)

[IpUHIIUIBI UX UCIIOJB30BAHUS U CIIOCOOBI VIIPpABJICHUS OTJIMUYAIOTCSI APYr OT Apyra. B riepBoM ciiyyae B2OY
PACCYMTHIBAIOT IJI9 pabOThl U30JUPOBAHHO Ha COOCTBEHHVIO BJEKTPUUYECKYIO CETh C LEJAbIO CHAOXKEHUSI BHEPrueu
3aJAHHOTO TTOTPEOUTEJISI; BO BTOPOM — JUJIS padOTHI MapajiIeJIbHO € IPYTUMU SHEPTeTUYCCKHUMHU YCTAHOBKAMU COM3ME-
PUMON MOLLIHOCTU (AU3esb-reHeparopbl, Majbie | DC 1 ap.) Ha oOLIYIO, UMH 0DOpa30BaAHHVYIO, CETbh, B TPETbeM — JJISI
pabOThl HEIOCPEACTBEHHO Ha 3JCKTPUYECKYIO CEThb HECOU3IMEPUMO O0O0bLIE MOLIHOCTU. DPPEKT HECOUIMEPHUMO
OOJIbIIEH MOILHOCTU 3[€Ch pealusyeTcs NMpu OTHOIUEHUH N, /Np4y CBbllie 8—10, HE3aBUCUMO OT UX A0COJIOTHBIX
3HAUCHU .

OCOOEHHOCTBIO BCEX YCTAHOBOK BXDY 3TON rpyIirnbl Mpu MMpuUMEHEHUU COOTBETCTBYIOIIEro peryaupoBaHus BK
U OIpeIcIeHHON CUCTEMBbI T€HEPUPOBAHUS 3JeKTpHUUecKol sHepruu (Cl23), obecrieyuBarolliei rpeodpa3zoBaHUe
MEXaHHUUYECKON »HepruuM Bpamawuierocs BK B 3eKTpUUeCcKyIO 3HEPrUIO IMPOMBILUICHHONW YaCTOTHI U HAIPSIKEeHU,
ABJISICTCSI TO, YTO OHM MOTYT BKCIUIYaTUPOBATHLCS B JIBYX pPeXXKUMax:. MMpH IepeMeHHON yacTtoTre BpauieHus BK, uyto
[MO3BOJISIET MOJYYUTHL MAKCUMaJbHO BO3MOXKHYIO BBIPAOOTKY 3HEPIrUU, U IMPH MOCTOSAHHOM yacToTe BpauieHUss BK., uTto
Mo3BoJgeT yrnpocTuTb ClI D9 npu HEKOTOPOM YMEHBbIIEHUM BBIPAOOTKU BHEpPruu. Pekum rnepeMeHHONM 4YacTOThI
BpalllcHUSI BK MCMOAB3VIOT MPHU CKOPOCTAX BeTpa MEHBILMNX pacuyeTHOro 3HaueHus (v < vp) , 4 PEKUM IMOCTOSIHHOU
yacToTsl BpalieHus BK — nubo BO BceM auariazoHe padouynx CKOpOCTEN BeTpa, JIUOO TOJLKO IpU v = Vo

B yctaHOBKaxX aBTOHOMHOIO TUIIA MOILIHOCTb HAIPY3KU IIOTPEOUTEISI CTPOrO perlaMeHTUpyYIOT. OHa He JoJIKHA
MpeBbIIIATE HOMUHAJIBHYIO MOILHOCTL BOY. [1osToMy cTaTnyecKo rieperpy3ku TPAaHCMHUCCUHN IO MOMEHTY Bpallle HU S
[pu v > v, He Oyaer.

Hukakux crenuaibHbBIX TPeOOBAHUN K aspoJuHaMUKe BDY He npeabaBiasioT. PeKUM MOCTOSHHOW 4acTOTHI
BpallicHUs BK obecrieunBaeTcs peryasiTopoM 4yacTtoTsl BpalleHUs BK, a pexxyM repeMeHHOM yacToThl BpallleHUSI BK
— cucremMoi Cl 93 ¢ UCIONB30BAHUEM DAJIACTHOTIO COIMPOTUBIEHUS. CUCTEMHBIE U CETEBBIC VCTAHOBKHM Ha peXMUMax
MOCTOSIHHOM 4acTOThl BpauieHus BK ripu ckopocTsx Betpa v > V, MOTYT Pa3BUBATb MOILHOCTb, MPEBIIIAIOIIYIO MX
HOMUHAJIbHBIE 3HAYCHUS, HO UTOOBI U30€2KAaTh BO3MOIKHBIE TIePeTrpy3KU, OHU, KPOME CUCTEMBI DETYJIUPOBAHUS YACTOTHI
BpareHUusa BK, 10JKHBI UMETH €lie U CUCTEMbl OrpaHUUYEHMSI MOILIHOCTH.
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