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Beeaenue

Hacrosuuit crangapt pa3paboTaH ¢ IeIbl0 HOPMATUBHOTO OOCCIICUCHUST MPOCKTUPOBAHUS, TIPOU3-
BOJICTBA U AKCIUIyaTalluM BETpOdHepreTudeckux ycraHoBok (BOY). Ilonmoxenusi cranpapra HanpaBicHbI
Ha yropstioueHUe U eJnHooOpasue TpeboBaHUil K Kimaccudukanuu BOY.

B Hacrosiiee BpeMsT MHOTMC POCCHMICKUC MPCANPUSATUS AKTUBHO pa3pabaThIBAIOT U OCBAMBAIOT
Mpou3BoACTBO BOY paznmuyHoil MOIIHOCTY U Ha3HAUCHMSI.

Llenmpio HacTosIICTO CTAaHIAPTA SBISCTCS YCTAHOBJICHUC COMHBIX TpcOoBaHuY K BDY cormacHo ux
KaccuUKaIuu.

Hacrosiuuit cranaapT oTBeyaeT MOTPeOHOCTSIM HAPOAHOIO XO34MCTBA M HAIMpaBiIcH Ha pPa3sBUTHUC
HETPaAMIMOHHON SHEPreTUKH KaK aJTbTCPHATUBEI UCITOIb30BAHUIO OPTAHUYCCKOTO TOIUIMBA MPU BhIPaboT-
KC DHCPTUM pa3TUIHBIX BUIOB.
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TOCYAAPCTBEHHBINN CTAHJAPT POCCUNMCKON ®ENEPAILIUU

Herpanunmonnas 3HepreTHKa
BerpoanepreTika

YCTAHOBKU BETPOSHEPIETHYECKHUE
Knaccudukanus

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

Jlara sBenenns 2003—07—01

1 O6aacTh npuMeHeHHs!

Hacrosiiuit ctanmapt pacmpocTpaHsieTesl Ha BETPOIHEPTETHYCCKUE YCTaHOBKM (BDY) ¢ ropusoH-
TATbHO-0CEBBIMU BeTpoaBuratenssMu (B/1), npenHasHadeHHbIe 4151 MPcoOpa3oBaHUsT KUHCTUYCCKOMN 3HEp-
TMY BETPA B SHEPTUIO APYTUX BUAOB, U YCTAHABIMBACT OCHOBHBIC MPU3HAKU UX KIaCCHDHUKALINMU.

[MomoxXeHUsT HACTOSIILETO CTAHAAPTA PCKOMCHIYIOTCS K MPUMCHCHHIO OObCAMHCHUIAMU M MPCANpU-
ATUSAMY, B TOM YUCIE COI03aMU, aCCOIMANMSIMU, KOHIICPHAMU, aKLIMOHCPHBIMM OOLLCCTBAMM, MCXKOTpac-
JEeBBIMU, PCTUOHATBHBIMU U APYTUMU OOBeAUHCHUSIMU HE3aBUCUMO OT (hOPM COOCTBCHHOCTH M MOJYMHC-
HUSI, pACITONIOXKEHHBIMM Ha Tepputopuu Poccuiickoit Penepaunu.

2 HopmaTuBHbie CCHLIKH

B Hacrostiiem cranmapre ucrnonb3oaHa ccelika Ha 'OCT P 51237—98 HerpanunvonHas 3Hepre-
Tuka. BeTposHepretuxa. TepMUHBI U onpeaeneHus

3 Onpenenenus

B HacTostiiieM cTaHmapTe MCITONB30BaHbBI onpencicHust, nmpuscacHHbic B TOCT P 51237.

4 Knaccudpukanus

4.1 BBY xmaccuduipyior.

ITO BUAY BHIPAOATHIBACMOM DHEPTUU,

- [0 MOUIHOCTH;

- IO OOJTACTSIM ITPUMCHCHMUS,

- M0 Ha3HAYCHMUIO;

- IO MPU3HAKY paboThl C MOCTOSTHHOW MM TMepeMeHHON yacToToil BpalieHust BeTpokoscca (BK);

- IO CIToco0aM yIpaBICHUS;

- IO CTPYKTYpPE CUCTCMBI TCHEPUPOBAHUS SHEPTUU.

4.2 BOY B 3aBUCHMOCTM OT BuUAA BbIpabaTbIBACMON 3HEPIUM IMOAPA3ACISIOT Ha JBC TIPYIIITHL
MEXaHUYECKKe W dJIeKTpruueckue. DmekTpuueckue BOY, B cBolo ouepensb, rmoapasacasioT Ha BOY nmocto-
SIHHOTO U TTePEeMEHHOro TOKa.

4.3 BOY B 3aBUCHMOCTU OT MOIIHOCTH ITOAPA3ICIISIOT Ha YETBIPE IPYITIIHL:

a) GompIIoi MOIIHOCTH — cBhIle 1 MBT;

0) cpenHeit MmomrHocty — oT 100 XBT no 1 MBr;

B) MaJOM MOIIHOCTU — OT 5 10 99 kBT;

) OYeHb MaJloM MOIIHOCTH — MecHee 5 KBT.

4.4 B 3aBUCUMMOCTHU OT OBIaCTU NIPUMEHEHUST MexaHnueckue BOY noapasneisioT Ha ABe [TOATPYIIITHL:
BETPOHACOCHBIC U BETPOCHJIOBBIC COTTACHO Tabmulie 1.

N3nanue opunuamsnoe
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Tabauua | — Knaccudpuxkauus MmexaHuueckux B3Y no obnactam npuMeHeHUs
TMpumensieMast cucrema
Haumeno-
BaHHE IMpusnax Obnacts
NPUMECHEHHUSI peryauposanuss BK
Moarpynnsl nepenayn ] aBTOMaTUYECKOTO
MOIIIHOCTH Harpysxkn YTIpaBIeHust
ITapameTpbl Tun
Betpo- Pa6ota BDY [BonocHabxe- |Yacrota |[Ipsgmoe 1eH-|I[TueBmaru- [Hacocsl: neH-|3anuB HeHTpO-
HACOCHBIE |C HACOCAMM |HHE, OPOILIEHNUE, | BpalieHUs | TPODEeXXHOe —  |yecKas TPOOEKHBIC, OEXHBIX Haco-
ocymieHue 3e-|BK TMOBOPOTOM JIO- CTpYUHBIE, coB. Kontponb
MeJIb, MOIbEM nacrei 3pudTH YPOBHSI 3armo-
BOJIBI U JIP. [Tpsmoe aspo- HEHUA  BOJOH
AMHaMuyecKoe | JeKTpU- | Hacocsl:  11eH-|pesepBHBIX eM-
— BBIBOIOM BK [4eckag TPOOEXHBIE, KocTeil
U3-TI0JI BETpa BMGDaHI/IOHHbIe,
BOJOCTPYWHBIE,
MOrPyXHBIE U
MJaBaloniue Ha
MOHTOHE
MexaHu- Hacocwbl: nopuu-
yeckasi HEBble, LITAH-
roBbie, BOIO-
MOABEMHUKU
Berpocu- |PaGora BDY|Mexanuszanua |[Yacrora |IIpamoe wueH-|MexaHu- PaGoune ma-
JIOBbIE € TIPOMBINI- | TPYAOEMKHX BpanieHus | TpoOeXKHOe —  |yecKas ¢ LIMHBI
JIEHHBIMU U |TIPOLIECCOB BK IMOBOPOTOM Jj10- | 0OTGOpPOM
OBITOBBIMHM | CEJIBCKOXO351Hi- nacteid. [lps-|MoLiHOCTH
Me€XaHN3Ma- |CTBEHHBIX U MO€ a’3pOIMHA-|OT HUXKHETO
MU IpyTuX padoTr MUYecKoe — penykropa
BbiBOOOM  BK
M3-TIOA  BETpA. —
Henpsmoe
LHEHTPOOEXKHO-
aA9pOAMHAMU-
yeckoe — TOBO-
poToM Jjomac-
Tell crabunusa-
TOpamu

4.5 Bnaexrtpuueckue BOY mocTOSHHOrO ToKa MOApasicisiioT Ha TPU IMOATPYIIIEL BETPO3apsiIHbIC,
rapaHTUPOBAHHOIO MUTAHUST M HErapaHTUPOBAHHOTO MMUTAHUST COTIacHO Tadiuie 2.

Tabanua 2 — Knaccuduxanus snaekrpuyeckux BOY MoCTosSIHHOTO TOKA 110 0GMACTAM IPUMEHEHMS

anIMCHﬂQMaH CUCTEMA

Haumeno-
. . OGnacts
Barme Mpusnax TIPUMEHEHUS peryauposanusg BK
MOATPYTITDI repegadn MUTAHUS ABTOMAaTUYECKOTO
MOIILHOCTH Harpysku yTpaBIeHust
[Tapamerps! Tun
Berposa- |Pabora BOVY|3apsmka AB |Yacrora |[Ipamoe uen-|BK ycranas-|Harpyska nu-|3amura AB ot
psiiHBIE HA 3apsia akKy- BpallleHusl | TpoOexHoe — [TUBAIOT Hero-|TaeTcst oT AB |mepesapsina u
MYJISITOPHBIX BK ITOBOPOTOM CpEeNCTBEHHO riry0boKoro
Garapeit (Ab) nonacteii. [Tpsi-| Ha Baji reHepa- paspsiga
MOE a3poau-|Topa, Ipume-
HAMUUECKOe — |HEHUEe MYJIb-
BBIBOoJOM BK |Tunnukaropa
M3-TI0I BETpa
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anMCHﬂCMaﬂ CUCTEMA
HaumeHo- O6:
A1 . ) J1aCTh
BaHUC [Tpusnax MIpUMEHEHUS peryauposanus BK . . . ;
TOArPYTIIbI repenayu TIUTaHUS ABTOMATUYECCKOTO
] MOIIIHOCTH Harpy3Kku yIIpaBeHUS
ITapaMeTpsbl Tun
[apantu- |Padora BOY|lapautuposan-|Yactora |[Ipsamoe ueH-|BK ycranap-|Harpyska mnu-|ITapaniens-
POBAHHOTIO |MTapajliebHO|HOe cHabXe- |BpallleHusl | TpoOekHOe — |JIMBAIOT HEIOo-|TaeTcsl ONHO-|Has  paboTa
nutaHusl |c Ab HUE a7neKkTpo-|BK MOBOPOTOM cpencTBeHHO|BpeMeHHo unu|BBY. u AbD.
SHEPrueil Io- nonacteit. [Tpsi-| Ha Ban reHepa- | oTaeabHo  OT|3amura Ab ot
TpebuTenei MOE  a’pojau-|Topa IBYX HKCTOY-|Tiepe3apsia u
HaMUYECKOe— HUKOB 3Hep- |NTyOoKOro
BbIBOIOM BK ruu: BK u AB |paspsina
U3-T107 BeTpa
Herapan- |Pabora BD®Y|3aekrponuta-|Yactora |[Ipsamoe meH-|BK ycranas-| Harpyska mnu-|Perynstop
TUpoBaH- |0Oe3 AB HUE MAJIOMOIL - | BpallleHH sl | TPOOEKHOE — |JIMBAIOT HEIO-|TAETCd uYepe3|HaIlpsKeHUs,
HOTO HBIX ToTpedu-|BK MOBOPOTOM CpeACTBCHHO|OMOK YIIpaBiie- | 3alUTa OT TO-
MUTAHUS TeJell B MecTax nonacteit. [Tpsi-| Ha Baj reHepa- | HUS, UMEIOIINIA [KOB  KOpPOTKO-
C YCTOMYMBBI- MOE€  a’3poau-|Topa perymsiTop ro 3aMbIKaHUS
MU BeTpaMU U HAMUYECKOe — HATPSIKEHUS
B DKCTpeMaJlb- BeIBogOoM BK
HBIX YCJIOBHUSIX U3-TI0]1 BETpa

4.6 Onexrpuyeckue BODY nepeMeHHOTO TOKA MOAPa3ICSIOT IO Ha3HAYCHUIO, YITPABICHUIO U CTPYK-
Type CUCTEMBI FeHepUpOBaHUS SHEPTUH COTJIacHO Tadmuiie 3.

Tab6nauna 3 — Knaccudukanus snekrpuyeckux BOY nepemMeHHOro ToKa 1Mo Ha3HAYSHUIO, YIIPaBAEHUIO U CTPYK-
Type CUCTEMBI T€HEPUPOBAHUSI BHEPTUU (CXeMBbl KiIaccuUKAIMU MPUBEACHBI HA PUCYHKax 2—4)

Kraccndpukanus no HasHaAYCHUIO

Knaccuduxanus no criocoby

Koacendukalng no cTpykType

yTipaBIeHUS CHCTEMBI TEHEPUPOBAHUS
HauwmeHo-
manne ”pl/BHaK an3HaK CocTaB CHCTEMBI
NONTPYTITTbI MonsHax o peXHUMa Criocob pexunma
pH3HaK Hasnauenne reHepUpOBaHUs
paboThbI yIpaBieHNs paboTbl
B3Y BOY oneprim
ABTO- Pabota BDY uH-|McTouHuKkM saekrponu-|Yactota |Perymuposanm- [Yacrora |CuHXpOHHBIE
HOMHBIE |IWBUAYAIBHO TaHUs1 ToTpebuTeneii, He|BpaweHus |eM BK u 6an-  |BpamieHus |MIM  aCMHXPOH-
(aBTOHOMHO) cBsi3aHHble ¢ 2jiekTpHu-| BK mocro-|aactHeiM corpo-| BK nocto- [HBIe  peryaupye-
YECKOil ceThblo, OTInYa-|sHHas TUBJICHUECM STHHas Mbl¢ WJIM HEepery-
IOLLMECS]  CPABHUTEILHO (pa3mejibHO  WIN JHUpyeMble TeHe-
HU3KHUMHU 3HAUYCHUAMU COBMECTHO) paTophl, banmacT-
Ko3(hbULHUEHTA KCIONb- HO€  CONpPOTUB-
30BaHUsI YCTaHOBJICHHOM JICHHC
MOLLHOCTH Yacrora |Perymuposanu- |Yactora |CHHXpOHHBIE
BpanicHus [eM BK u mpe-  |BpamieHWs | WM acHMHXPOH-
BK mniepe-|o6pa3oBareneMm|BK mepe-|Hble peryinupye-
MEHHasg |vyacToThl  (pa3-|McHHag |Mble WM Hepery-
JIeIbHO VTN COB- JHUpyeMBIe TeHe-
MECTHO) paropsl, mpeobpa-
30BaTejb YACTOTHI
I'ubpun- |Pabora BOY na-|Mctounuku osiaekrponu-|Yacrora |CoBmectHbiM u|Yacrora |CHHXpOHHBIA
HBIC PAUIENILHO C He3a- | TaHUSl I OGecriepeboii- | BpanieHU | pa3nebHBIM BpalicHUS |TeHepaTop
BUCHUMBIMH 3JIEK-|HOTOo cHabxkeHusi motpe-| BK mocro-|perymuposanuem | BK mocto-
TPOCTAHIIUAMU  |[OUTeAell  3jeKTpOo3Hep- | THHas MapajjIeIbHO pa- | AHHAg
COU3MEPUMON rueii HOMMHAa/bHONU MOIL- boTaoniux jeK-
MONIHOCTU (M- |HOCTH TPOCTAHIUH
3CJIb-TCHCPATOPHI, Yacrora |CoBmectHbIM pe-|YacTtota |CHHXpOHHBIN Te-
massie ['9C u np.) BpALICHUS |TYJIUPOBAHUEM | BpAILEHUS |HEpATOp U Tpe-
BK miepe-|mapanneinbHo BK mepe-|obpa3oBarenb
MEHHasg |paboTalomux MEHHasd |4acTOTHI WJIH Ma-
3IEKTPOCTAHI U HiMHAa JBOMHOrO
U TMpeobpa3oBa- MMUTAHUSA
TeJIEH YaCTOThI
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Oxonuanue mabauynt 3

K1accH(UKammst o HasHaYCHHUIO Krnaccudukamus no cnocody Kraccugpukauns no cTpykrype
yrnpaBieHns CUCTEMb] TEHEPUPOBAHUS
Haumeno-
pape TMpusnax TpusHax CoCTaB CUCTEMBI
NOArpyrimbl Mow: o pexunMa Cnocob pexuma ] ]
PU3HAK Hasnauenne reHEPUPOBAHNS
paboTbl YNpaBaCHHUS paboThbl
B9y B3Y SHEPrun
CeteBble | PaGota BDY ma-|Mcrounuku nonyuyenms|Yacrora |Peryauposanu- |Yacrora |CHUHXpOHHBIA WM
PALIENILHO C MOMI- (M BBIJAYM B 3jeKTpU-|BpanieHusa|em BK BpalleHUS [ ACHHXPOHHBI  Te-
HOW 3JIEKTpUYEC-|4eCKYIO CceTb Makcu-|BK mo- BK mo- HEpaTop
KOW CEThIO MaIBHO BO3MOXXHO¥ [ CTOSIHHAag CTOSITHHAA
BBIDAGOTAHHOM  OMeK-|Yactota |PeryampoBanu- |YacTota |ACMHXpOHHBIH Te-
TPOSHEPTHH BpanieHud|eM BK u npe-|Bpauienus|Heparop u npeobpa-
BK mepe- |[o6pasoBatenem|BK nepe- |30BaTenb YacTOThl
MeHHasg  |JacToThbl  (pas-|MeHHas WAW  CHUHXPOHHBIH
JIEJIbHO WJIH COB- reHepatop W Tpe-
MECTHO) oOpasoBaTesib  4a-
CTOTBI, WM MANIMHA
JBOMHOIO MUTAHUI

O61as cxema kinaccudukanuu BOY mpurencHa Ha pucyHke 1. CxeMbl Ki1acCUpUKALIMK SIEKTPUICC-
Kux BOY nepeMeHHOro Toka rmoxaszaHbl Ha pUCyHKax 2—4.

B3Y
MexaHuueckue OnekTpuyeckme
BetpoHacocHbie| | Berpocunossie MocTosHHoro MNepemeHHoro
ToKa TOKa
Betposapsa- ABTOHOMHbIE
Hble
"apaHTMpOBaH- FMGpMAHbIE
HOIo NUTaHUs
HerapaHTtupo-
BaHHOrO CeTteBble
NUTaHus
Pucynok 1 — Obmas knaccudukanusa BOY
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OnekTpuyeckue BIY nepe-
MEHHOro ToKa

ABTOHOMHblIE BJY

YacToTa HactoTa
BpaLieHus BK BpalleHus BK
NOCTOSIHHAA nepemeHHas
r r
— cr — cr |-

—  Aar — AT M
BC M4y

I' — reuepatop; CI" — cunxpoHHblil reHepaTop; AI' — acuHXpoHHbIHN reHepatop; bC — dasiacTHOEe CONPOTUBICHHUE;
MY — npeodpasoBaTenb 4aCTOThI

PucyHok 2 — CTpyKTypHasi cxeMa aBTOHOMHbIX BOY

OnekTpuyeckue BIY nepe-
MEHHOrO ToKa

MbpuaHsie B3Y
YacToTta “acTtora
BpaweHusa BK BpaweHus BK
NOCTOSIHHAsA nepemMeHHas
cr cr Acl’
Ny

CI' — cuuxponHblil renepatop; Acl’ — acunxpoHusupoBatHbIi renepatop; I1Y — npeobpazoBareib YaCTOThI

PucyHok 3 — CTpyKTypHas cxema CUCTeMHbIX BDY
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OnekTpuyeckue BIY nepe-
MEHHOro TOKa

CeteBble BOY

YacToTa Hactora
BpalleHusi BK BpaLweHua BK
NnocTosiHHas nepeMeHHas
cr Al cr Acl’ Al

ny mny

CI' — cunxpoHHbli reHeparop; Al — acUHXpOHHbBIN reHepaTop; Acl’ — acCUHXPOHU3UPOBAHHLIN reHepaTop;
ITY — npeobpaszoBartesib YaCTOTbI

Pucynox 4 — CTpyKTypHasi cxema CeTeBhIX BOY

OcoBeHHOCTH a3pOAMHAMUKY, PETYIUPOBAHUS, YIIPABIICHUS U CUCTEM MCPCAAYUd MOLIHOCTH BCTPO-
npurateneit BOY npuseneHs! B mpuioxeHnu A.

[TPHUJIOKEHHE A
(cripaBoYyHOE)

OcoGeHHocTH a3POJAMHAMHKH, PETYJIHPOBAHHS M CHCTEM IepeJayl MOIIHOCTH BeTPOABUraTelIeH
Kiaccugumpyemsix BDY

A.1 Mexannyeckue BOY

BetpoHacocHbie BIOY B 3aBUCHMOCTH OT ObicTpoxoaHocTH BJI M THMa Hacoca XapaKTepU3YIOTCS OOJIbIIUM
paszHoOOpa3reM MpUMEHsIEMbIX CUCTeM Mepetayn MoniHocteit (CITM).

ITpu nmueBmatnyeckoit CITM BK npuBoauT Bo BpanieHHe KOMIIPECCOP, a CKAThlii UM BO34YyX MCIONBL3YIOT LIS
MPUBOJA HACOCOB WMJIM HEIMOCPEACTBEHHO WJIA MOoabeMa BoAbl. B mepBoM ciydyae MexXay KOMIIPECCOpOM M HacoCOM
YCTAHABJIUBAIOT MHEBMATUYECKUI ABUTaTeNb (TypOUHY), BO BTOPOM — CaM BO3/AYyX HCIIOJIb3YIOT B KauecTBe paboyero
Tesla, OCYNIECTBISIIONIETO NOAbEM BOAbI MyTEM €€ BHITCCHEHMS (HACOCH 3aMEIICHUS) UK 3KEeKTUPOBAHMUS.

Anektpuueckas CIIM 06GBIYHO COCTOMT M3 reHeparopa, MPUBOAMMOrO BO BpaulleHWe BK, siekTpuyeckoro
JIBUTATEJIST HAcoca, MUTAIOLLINX MPOBOAOB, YCTPOMCTBA PETYIUPOBAHUS HAMPSKEHUS, 3allMThl FreHepaTopa U ABUraTesl
OT meperpeBa M TOKOB KOPOTKOro 3aMblkaHus. Yamie Bcero MCHonb3yloT TpexdasHble aCMHXPOHHBIE TeHepaTophl
MEePEeMEHHOr0 TOKA C CaMOBO30YKIeHMEM OT KOHACHCATOPOB KOPOTKO3aMKHYTOTO aCMHXPOHHOIO NIBUraTeslsl LIEHTPO-
OEXHOTO Hacoca U OBICTPOXOAHbIE (OBYX- M TpexiomnactHbie) BII. 3amyck asekTpoaBuraresisi Hacoca OCyLIEeCTBISIOT
OHUM U3 TPeX CIIOCOOO0B: MOAKIYEHUEM IBUTATENS K BO30YKICHHOMY T'eHepaTopy, paboTalollieMy Ha X0JOCTOM X0y,
3aMBIKAaHHEM [eld BO30YKICHUSI reHeparopa, K 3aKWMy KOTOPOTO 3apaHee MPUCOeAWHEH ABUraTellb; YAaCTOTHBIM
rmyckoM japurarensd. IIpy 3ToM mepen MycKOM JABUTATeNb JOJDKEH OBITh MPUCOEAWMHEH K 3aKMMaM TeHepaTopa, a
TeHepaTop JIODKEH HauYMHATh paboTaTh MpU 3aMKHYTOM 1EN BO30YXICHUS.

Mexanuueckue CIIM npumeHSIOT yanie BCero Uil TPUBOAA TOPHIHEBbIX, LITAHIOBBIX HACOCOB, a TaKXke
KOBHIOBBIX M JICHTOUHbIX BOAOMOIBEMHUKOB OT BJI Majnoii ObICTPOXOOHOCTH, 00nagaloliux O0JbLIMM MOMEHTOM
crparuBaHusd. st npuUBOga BOMOCTPYWHBIX HACOCOB M BOMOIMONAHEMHHMKOB MHEPLUMOHHOrO THUMA HWCMOAb3yioT B/l
0ONBILION OBICTPOXOIHOCTH.

BetpocunoBsie BDY arperatupyior ¢ paboyMMHM MamiMHamMHM TOJbKO MOcpeacTBoM MexaHuyeckux CIIM ¢
0TOOPOM MOILHOCTH OT HUXHero peaykropa. I[Tpumensior B/l pazHoii 6bICTPOXOOIHOCTU ¢ Pa3lMUYHBIMU crocobamMu
peryaupoBaHus yacToThl BpamieHus BK. OcHOBHOe TpeboBaHUe K CUCTEME PeryiupoBaHUs — HaleXHOe orpaHuYeHue
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yacToThl BpanieHusi BK Bo Bcem paboueM auamasoHe CKOPOCTeil BeTpa Ha YpOBHeE, OIMpenensdeMOM MPOYHOCTHIO
KOHCTpykuuu BK. CyMMapHas Harpyska perlaMeHTUPYETCSl Ha YPOBHE HOMUHAABHOM IyTeM IMOAKJIIOYEHHUS B paboTy
4acTH paboyuxX MAallMH.

A.2 Dnexrtpuueckue BDY noctosHHOTO ToOKa (BeTPO3apsiiHbie, rAPAHTHPOBAHHOIO H HETADAHTHPOBAHHOTO ITUTAHUSA)

Betposapsaaubie BOY paGoTtatoT TOMBKO Ha 3apsii akKKyMYJISTOPHBIX Gatapeil (AB) u Moryr umeTb HECKOJILKO
cacteM ADb, Kaxaas U3 KOTOPBIX MTOOYEPEIHO paboTaeT B peXXUMe 3apsaaa U paspsiaa (Korga ogHa cucrteMa Ab nurtaer
HArpysKy, Apyras 3apssKaeTcs). BbIMOTHAIOT YCTAaHOBKH OOBIYHO IO 6e3peayKTOPHOIM CXeMe ¢ pUMeHeHHeM ObICTpPO-
xonHbIX B/l 1 reHeparopoB nepeMeHHOro Toka. Takue yCTaHOBKM CHAGXKAIOT MpOCTeiieil aBTOMaTUKOM, obecrneun-
BaloNiell aBromarudyeckoe rnepekiwoueHue Ab ¢ oaHoro pexxuma paGoThl Ha APYroil M UX 3alMTy OT Mepesapsiia U
ITyOOKOTO paspsiia.

B3Y rapaHTupoBaHHOTO MUTAHUS paboTaioT napasielbHo ¢ AB. Mcxons U3 5TOro, oHM cHabXaroTcs CreLuab-
HBIMU CHCTEMAaMHM aBTOMATUYECKOTO YIIpaBleHMs, obecrieurBalomuMu padoty BIY B 3aBucumMocTH OT M3MEHEHMsI
CKOpOCTEN BETPa W BHEIIHEH HATPY3KU B KAXIOM U3 CIEIYIONIUX PEXKUMOB!

1) Berpoarperar (BA) rnuTaeT BHEMIHIOKW Harpysky 0e3 Ab;

2) BA zapstxaer AB Ges BHeMIHEH HArpysku;

3) BA 3zapskaer Ab ¥ OJHOBPEMEHHO MMUTAET BHEIIHIOK HATPY3KY;

4) BA u AB paGoTaloT mapaiiebHO Ha BHEIIHIOI HATPY3KY;

5) Ab muTaer BHEIIHIOW HATPY3Ky 0e3 BA.

Takum obpasom, Ab paboraeT B cMemiaHHOM pekKUMe, TIEPEeXOMNieM ¢ pekKMMa 3apsii—paspsil B MepUOIbl
OTCYTCTBUSI BHEILHE! HArpY3KM WM BETpa HA PEXKUM IMOCTOSIHHOTO moapaspsaga (6ydepHblid pexxuM) NpyU HATHYHU
JIOCTATOYHOTO BETPa U BHEILHEH HArpy3Ku.

B3Y HerapaHTMpOBaHHOrO MUTaHUs paboraioT 6e3 AB BMecTe ¢ GJOKOM ympaBiieHHs, 0GecreyHnBalOLLIUM
CcTabWIbHOE HAIpsDKEHNE Ha BbIxomde. Takue BBY MMe0T MOIMIHOCTh OT HECKOJBKUX JeCATKOB 10 HECKOJBbKUX COTEH
BaTT. BK ycTaHaBIMBAaIOT HEMMOCPEACTBEHHO HA Bajl reHepaTopa.

Bo Bcex cayyasx yCTAHOBKU 3TOro THUIA JOMKHBI UMETh CUCTEMBI PEryjMpPOBAHUSI 4YACTOTHI BpaulleHHs BK.
Huxkakux cneunduyeckux tpeboBanuii Kk aspogmHamuke BK He mpeabgBasiior. MOLLHOCTb BHELIHEH Harpysku
perIaMeHTUPYETCSl — OHA He JOJKHA TMpeBbIiaTh HOMUHAIBHYIO MONTHOCTL BOY.

A.3 Daextpuyeckne BDY nepeMeHHOro ToKa (aBTOHOMHbIC, THOPHIHBIC M CeTeBbie)

[TpUHIIUITBI MX MUCIIONIB30OBAHMSI U CMIOCOOBI YIPABICHUSI OTJMYAIOTCA APYr OT Apyra. B mepBom ciyyae BDY
PACCUUTBHIBAIOT I pabOThl M30JMPOBAHHO HA COOCTBEHHYIO BJACKTPUYECKYIO CETh C LIeablo CHAOXeHUsl dHepruei
3a[JaHHOTO TIOTPEOUTEJIST; BO BTOPOM — 151 pabOoThI MMapajiebHO C APYTUMHU dHEPreTHYECKUMM YCTAaHOBKAMHU COM3ME-
pUMOIT MONIHOCTU (Iu3eNb-TeHepaTopbl, Mansle 'DC u ap.) Ha obuiylo, UMH 0OPA30BaAHHYIO, CETh; B TPETheM — LIS
paboThl HEIMOCPEACTBEHHO HA BJEKTPUYECKYIO CETh HECOM3MEPUMO Oosblieii MOLWIHOCTU. DPPeKT Hecom3MepuMo
GonbIiell MOLIHOCTH 3€Ch peanusyercs Npu oTHowmeHun N /Npgy cBbilie 8—10, He3aBUCMMO OT MX aGCOMIOTHBIX
3HAUYCHUH.

Oco0eHHOCTBIO BCEX YCTAHOBOK BOY 8Toil TpyIibl Mpu MpUMEHEHUNM COOTBETCTBYIOLLETO peryaupoBanus BK
1 OTpeAe/eHHON CUCTeMbl TEHEpUPOBAHUSA BJeKTpudeckoil sHepruu (CIDD), obecrieyuBalonieii npeodpaszoBaHue
MEXaHUYeCcKOW sHepruu Bpaniatorierocs BK B 21eKTpUYECKYIO HEPTUIO MPOMBIILJICHHON YacTOThl M HAMPSIKCHMUS,
SBJISIETCSL TO, UTO OHU MOTYT 3KCILIYaTUPOBATBCS B ABYX peXUMaxX: Mpu MepeMeHHo# yactore BpamieHusi BK, uro
MO3BOJISIET MMOTYYUTh MAKCUMAaTbHO BO3MOXKHYIO BBIPAOOTKY ®HEPTUHU, U ITPHU MTOCTOSTHHOI YyacToTe BpaneHus BK, uto
No3BoJIsIeT yrnpocTuTs CI'BD Ipu HEKOTOPOM YMEHBIUEHUU BbIPAOOTKM HEPruu. PeXXuM mnepeMeHHON 4acTOThI
BpanieHus BK uCMOnb3yloT Mpu CKOPOCTIX BeTpa MEHBILMX pacyeTHOro sHayeHus (v < vp) , & PEXUM IOCTOSTHHOIA
yacToThl BpauleHus: BK — 1100 BO Bcem amariazoHe paboyux CKOpPOCTel BeTpa, JUOO TOJBKO MpU v = 3

B ycTaHOBKAaX aBTOHOMHOTO THUITA MOIIHOCTbL HATPY3KU TIOTPeOUTENs1 CTPOro periaMeHTUpyIoT. OHA He JOoJIKHA
MPEBBIIATE HOMUHAIBHYIO MOIHOCTL BAY. [ToaToMy cTaTn4ecKol reperpy3kKu TPaHCMUCCHH [0 MOMEHTY BpanicHUS
npu v > v, He Gyzer.

Hukakux crienMaabHbIX TpebOBaHUI K aspoauHaMuke BOY He mnpenbsaBiasgioT. PexXuM IMOCTOSHHON YacTOThHI
BpanieHusa BK oGecnieunBaeTcs peryiasitopom yactoTsl BpamieHusl BK, a pexum nepeMeHHO# yacToThl Bpamiehus BK
— cucremoit CI'D3 ¢ ucnonb3oBaHueM OaIACTHOTO COTPOTUBAEHUSI. CHUCTEMHBIE U CETEBbIE YCTAHOBKU HA PEKMMAX
TNOCTOSIHHOM 4YacToTh! BpalieHust BK npn ckopoctsx Betpa v > v, MOTYT pa3sBUBaTh MOIUHOCTb, MPEBBILAIOLIYIO X
HOMUHATbHBIE 3HAYEHHS, HO YTOOHI 1306eKaTh BO3MOKHBIE TIEPErPY3KU, OHU, KPOME CUCTEMBI PETyTUPOBAHUS YACTOThHI
BpanieHusa BK, DomKHBI UMETh elie U CHUCTEMbl OrpAaHHUYEHUS MOILIHOCTH.
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