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BBenenue

Hacrosimuii crangapt pa3paboTaH ¢ 1eJIbI0 HOPMAaTUBHOTO 00eCreueH s MPOEKTUPOBAHMS,
MIPOM3BOJICTBA U AKCILTyaTalli BETPOIHEpPreTHIeckux ycraHoBok (BOY). ITonoxenust
CTaHJapTa HalPaBJICHbI HA YIIOPSAJ0YCHNE U eJMHO00pa3ue TpeOOoBaHMi K Kilaccu(UKauu
BOYV.

B HacTosiee BpeMst MHOTHE POCCUHCKHE PEINPUITHS aKTUBHO pa3padaThIBalOT U OCBAHBAIOT
npou3BoACTBO BOY paznnyHoil MOIIHOCTH ¥ HA3HAYEHUSI.

[{enpr0 HACTOSAIIETO CTAaHAAPTA SIBISICTCS YCTAHOBIIGHHE €IUHBIX TpeOboBaHuili kK BOY coriacHo
UX Kiaccu(ukanuy.



Hacrosmuii crangapT oTBeyaeT moTpeOHOCTAM HAPOTHOTO XO3HCTBA U HAIPaBIICH HA Pa3BUTHE
HETPaJULMOHHON HEPIeTUKH KAK aJIbTEPHATHUBBI HCIIOIb30BAaHUIO OPIraHUYECKOTO TOIUIMBA ITPU
BBIPAa0OTKE SHEPTHH PA3INYHBIX BUIOB.
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T'OCYJIAPCTBEHHBIN CTAHJAPT POCCUMCKOMN ®EJEPAIINN

Herpagunuonnas sHepreruka
Berposneprerrka

YCTAHOBKHU BETPOOHEPTETUYECKHUE
Kuaacenpurxanus

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

JlaTa BBegenusi 2003-07-01

1 O6sacTh npUMeHeHust

Hacrosmuit ctanaapt paciupocTpaHseTcsi Ha BeTpodHepreTudeckrue ycranosku (BOVY) ¢
TOPU30HTAILHO-0CEBBIMH BeTpoBurarensimMu (B/l), mpenqHazHadeHHbIE 7151 IPeoOpa3oBaHus
KMHETUYECKOM SHEPTUH BETpa B SJHEPTHIO APYTUX BUJIOB, U YCTAHABINBAET OCHOBHBIEC MPU3HAKU
UX Kiaccu(ukanuu.

[TososxeHust HACTOSIIIIETO CTAaHAAPTA PEKOMEHAYIOTCS K TPUMEHEHHUIO 00beTUHEHUSIMU U
OPEINPUATHIME, B TOM YUCJIE COI03aMH, aCCOI[UAIIUSIMU, KOHLIEPHAMHU, aKIITHOHEPHBIMU
o0IIecTBaMu, MEXOTPACIIEBEIMU, PETHOHAIBHBIMU U IPYTUMH 00bETUHEHUSIMHI HE3aBUCUMO OT
¢dhopM COOCTBEHHOCTH M TIOTYMHEHUS, PACTIOIOKEHHBIMH Ha TeppuTopuu Poccuiickoi
denepauuu.

2 HopmaTuBHBIE CCHLIIKH

B nacrosimiem crangapte ucnoiib3oBaHa cebiika Ha [OCT P 51237-98 HerpanuunonHas
sHepreTuka. Betposnepreruka. TepMuHbI U onIpeAeeHUs

3 OnpeneieHus

B HacrosmeM ctannapTe Ucnonb30BaHbl onpeaeneHus, npuseaeHusie B [OCT P 51237,

4 Kinaccupurkanus

4.1 BDY knaccupuuupyor:

- 110 BUJy BbIpaOaThIBAEMO SHEPTUH;



- I10 MOII[HOCTH;

- 110 00J1aCTAM PUMEHEHUS;

- 110 HA3HAYCHHIO;

- IO TIPU3HAKY pabOTHI C TOCTOSSHHOW MJIM TIEPEMEHHOM 4acTOTOM BpamieHus Berpokoeca (BK);
- o crioco0aM yrpaBJIeHUS;

- 110 CTPYKTYpE€ CUCTEMbI T€HEPUPOBAHUS SHEPTUU.

4.2 BDY B 3aBUCHUMOCTH OT BUJIa BeIpabaThIBAEMOW YHEPTUH MOAPA3ICISAIOT Ha IBE TPYIIIIHL:
MEXaHMYECKUE U JIEKTpUuUecKkue. Diekrpudyeckrue BOY, B cBoro odepenb, moapa3aeistoT Ha
B3OV nocrosiHHOrO ¥ mepeMeHHOro TOKa.

4.3 BOY B 3aBUCMMOCTHU OT MOIIHOCTH MOAPA3JAEIISIOT Ha YETHIPE IPYIIIBL:

a) 00JIBIION MONITHOCTH - cBhIIIe 1 MBT;

0) cpeaneit momHuocTH - oT 100 kBT 10 1 MBT;

B) MaJIOi MOIITHOCTH - OT 5 10 99 kBT;

T') OYeHb MaJIOi MOITHOCTH - MeHee 5 KBT.

4.4 B 3aBHUCHMOCTH OT 00JIaCTH IPUMEHEHUsI MeXxaHnueckue BOY moapasnensroT Ha aBe
MOATPYMITBEI: BETPOHACOCHBIE U BETPOCHIIOBBIE COTJIACHO TadmwuIle 1.

Ta6muma 1 - Knaccudukamus mexannaeckux BOY mo obmactsM npuMeHeHHst

[Ipumensiemas cucrema

Haumenos
perynupoBanusi BK aBTOMaTU4
aHue ObnacThb
[Tpusnak nepenayu €CKOT0
NOATPYMI npumeHenus Ilapame Harpy3Ku
Tun MOIIHOCTH yIpaBiIeHU
Bl TpHI
s
Berponac PaGora Bopnocnab:xenun Yacror Ilpsimoe ITneBmatu Hacocel:  3anus
OCHBIC B3OV ¢ e, OpOIlleHHe, a IIEHTPOOEIKH YecKast EHTPOOEK IEHTPOOEK
HacocaMu OCYLICHHE BpaIieHoe - HBIE, HBIX
3emenb, nogbeMust BK moBopotom CTpYHHBIE, HACOCOB.
BOJIBI U JIP. jonacTei spnuptel  KoHTposb
[Ipsamoe Onektpuue Hacocel:  ypoBHs
a’pOoJUHAMU CKast [EHTPOOEK 3aMOTHEHU
YeCcKoe - HBIC, ST BOIOU
BBIBOJIOM BUOPAIMOH PEe3ePBHBIX
BK u3-tion HBIC, €MKOCTEN
BETpa BOJOCTpYH
HBIE,
MOTpYy>KHbIE
u
IJIABAOIIH

€ Ha



IIpumeHnsiemas cucrema

Haumenos
perynupoBanus BK aBTOMAaTH4
aHue ObnacThb
IIpusnax rnepenayu €CKOTr0
NOATPYMI npumeHenus Ilapame Harpy3Ku
o Tpbi Tun MOIIHOCTH yIpaBiIeHU
S
MTOHTOHE
Mexannue Hacocsr:
cKast MOPUTHEBBI
c,
IITAHTOBBIE
)
BOJIONO/IBE
MHUKH
Berpocun Pabota Mexanuzamuss  Yacrot [Ipsimoe Mexannye Paboune -
OBBIE BOVc TPYAOEMKHX  a [EHTPOOEIKH CKasl ¢ MAILIHHBI
MPOMBIILIE MPOLECCOB BpallleH o€ - oTOopom
HHBIMU U cenbckoxo3siiic us BK moBopotom MomHOCTH
OBITOBBIMU TBEHHBIX U jomnacted.  OT
MeXaHHU3Ma JPYTHux padoT [Ipsimoe HUKHETO
MU a’poJIMHaMU PeyKTopa
4ECKOE -
BBIBOJIOM
BK u3-mmox
BETpa.
Hemnpsmoe
IEHTPOOEIKH
O_
a’poJIMHaMU
4ECKOE -
MTOBOPOTOM
Jonacreu
cTabuIN3aTo
pamu

4.5 Dnextpuueckre BOY nocToSHHOrO TOKa MOAPA3AENIAIOT Ha TPU MOATPYIIIBL:
BETPO3apsAIHbIE, FAPAaHTUPOBAHHOIO MUTAHUS M HErApaHTUPOBAHHOIO IIUTAHUS COTIACHO

TaomIe 2.

Tabmuma 2 - Knaccudukanus snektpudeckux BOY mocTostHHOro Toka mo 06aactsaM

MMPUMCHCHUA

ObnacThb
[Ipyu3Hak npuUMEHEHU

Haumenosanu

[Ipumensemas cucrema

perynupoBanus B K aBTOMAaTH4e

nepeaaun IMUuTaHUusa

€ IOATPYIIIIbI [Tapame CKOI'0
Tun MOIIHOCTH Harpy3Ku
TpPBI YIIPaBIICHUS
BerpozapsinasiPabora 3apsaka Ab Yacrot Ilpsmoe BK Harpyska 3amura Ab
e BDY na a IIEHTPOOEKH YCTAaHABIIUB MUTAETCA OT
3apsn BpalLEH O€ - aroT or Ab  mepesapsna
AKKyMYJISIT usg BK moBopoTtom Henmocpeact u
OpHBIX JornacTed.  BEHHO Ha ri1y00KOro
Oarapeit [Ipsamoe BaJI paspsiaa
(AB) a’poJMHAaMU I'eHepaTopa,



[IpumeHnsemas cucrema

ObnacThb
HanmenoBanu perynupoBanus B K aBTOMAaTH4e
[Ipu3Hak mnpUMeHEHH nepefadyd  MUTaHUS
€ IOATPYIIIIbI [Tapame CKOI'0
a1 Tun MOIIHOCTH Harpy3Ku
TPBI yIIpaBJI€HUs
4ECKOE - IPUMEHEHU
BeIBOgOM BKe
U3-110/1 BETPaMYyJIbTUILIN
Karopa
I'apantupoBan PaGora I'apantupos Yacror IIpsmoe BK Harpy3sxka Ilapannens
Horo nutanus BOY aHHOE a IIEHTPOOEKH YCTAaHABIIMB MMUTAETCS Has paboTa
napajiesibHCHa0KeHHe BPAIIeH O - aroT onHOBpeMBOVY u Ab.
ocAb anekTposne ust BK moBoporom Hemocpenct eHHo uinu 3amurta Ab
pruei JIOIacTe. BEHHO HA  OTAEJIBHO OT
noTpeduTen [Ipsimoe BaJl OT IBYyX Iepe3apsaa
eit a’poJIMHaMU T'eHepaTopa MCTOYHHK U
YECKOe - OB TIyOOKOTO
BbIBOJIoM BK DHEPIUU: paspsia
M3-TI0J] BETpa BKu Ab
Herapantupos Pabora OnexrponutYacror Ilpsamoe BK Harpy3ska Perymsarop
aHHOTO BDOVY 6e3  anme a IEHTPOOEKH YCTAaHABIIUB MUTACTCA HAMPSDKCHH
MUTaHUSA Ab MaJIOMOIIIH BpAILIEH O€ - aroT yepes s, 3aIUTa
BIX us BK moBoporoMm HemocpeacT 010k OT TOKOB
noTpeOuTeN JoracTed. BEHHO HA  yNPaBJI€H KOPOTKOTO
el B MecTax [Ipsamoe BaJI usl, 3aMbIKaHUS
C a’poJIMHaMU T'eHepaTopa MMEIOIIN
YCTOWYHUBBI YECKOE - 51
MU BETpaMu BbIBOJIoM BK peryssTo
U B M3-TI0J] BETpa p
JKCTpeMallb HaIpsKeH
HBIX us
YCIIOBUSX

4.6 Dnexrpuueckre BOY nepemMeHHOro Toka noApasaeistoT 10 Ha3HaYEHHIO, YIIPABICHUIO U
CTPYKTypE CHCTEMbI TeHEPUPOBAHMS YHEPTHH COTIIACHO TaduuIle 3.

Ta6muma 3 - Knaccudukarnus snektpudeckux BOY nepeMeHHOro Toka 1o Ha3HaueHUIo,
YIPABJICHUIO U CTPYKTYpE CUCTEMbI T€HEPUPOBAHUS SHEPTUH (CXEMBbI KJIaCCH(PHUKAIIUN

MPUBEICHBI HA PUCYHKAX 2-4)

Knaccudukanus no

Knaccudukanus mo Knaccudukanus mo
CTPYKTYp€ CUCTEMBbI
Ha3HAYCHUIO CrocoOy yIrpaBieHHUs
HaumenoBan T€HEpUPOBAHUSA
ue [Tpusznak [Tpusnak Cocras
MOATPYIIIIBI eXKHUMa Crmoco06 €eXKUMa  CHUCTEMBI
ATPY IIpusnak Hasnavenne © p
paboThl  ympaBiieHus  pabOThl TE€HEPHUPOBAHU
B2V B3OV sl SHEPTUU
AstonoMHbl Pabota BOY  Uctounukm Yacrora PerynupoanueYactora CuHXpOHHBIE
e WHIUBUAYATBHO AIEKTponuTaH BpamieansiMm BK u BpAaIllCHUS WIH
(aBTOHOMHO) WS BK 6aimactieiMm - BK ACUHXPOHHBIE
nOTpeOUTENEH MOCTOSHH COMPOTHUBIICHUE IIOCTOSTHH PETYJIHPYEMBI
, HE ast M (pa3aenbHO — ast € WIH

CBSI3aHHBIC C UIIn HEperyaupyeM



Knaccudukanus mo

Knaccugukanus no

Knaccudukanus no
CTPYKTYpE CHCTEMBI

Ha3HAYCHUIO croco0y yIrpaBieHUs
HaumenoBan T€HEpUPOBAHUSA
ue [Tpusznak [Tpusnak Cocras
MOATPYTIIBI TprsHax Hasnauerme PEkAMa Crioco6 peXuMa  CHUCTEMBI
paboThl  ympaBiieHUs  pabOThl TE€HEPUPOBAHU
B2V B3V sl SHEPTUU
AJIEKTPUUYECKO COBMECTHO) bIC
1 CeThIO, TEHEPATOPBI,
OTJIMYAIOIINEC OatactTHoe
s COIIPOTHBIIEHU
CPaBHHUTEIBHO e
HU3KUMU Yacrora PerynuposanueYactora CHHXpOHHBIE
3HaYeHusMu BpanieHusM BK u BpAILICHUS UJTU
ko3 Puuuent BK npeobpaszoBare BK ACUHXPOHHBIE
a MIEPEMEHH JIEM YacTOThl  IEPEMEHH PETyIUPYEMbI
MCII0JIb30BaHU asi (pazmenpHO WM ast € Win
S COBMECTHO) HEperyaupyeM
YCTaHOBJIEHHO ble
1 MOILIHOCTH TE€HEepPaTOPhI,
npeoOpaszoBar
€J1b YaCTOTBI
I'uGpunnsie Pabora BOY  Ucrounuku Yacrora CoBmecTHbIM M Yactotra CHHXpPOHHBIN
MapajuleNIbHO C 3JIEKTPONUTAH BpPaAlleHUs pa3JIelIbHBIM  BpallleHUsiTeHepaTop
HE3aBUCHUMBIMU U IS BK perynuposanue BK
ANEKTPOCTaHLIM OecriepeOONHO MOCTOSHH M apajuIeIbHO TOCTOSTHH
SIMU ro cHaOXXeHus as paboraronux  as
COM3MEPUMON  MOTpeduTENeH 3JIEKTPOCTAHIN
MOIIHOCTH AIIEKTPOIHEPT 174
(mu3ensb- ueu Yactora CoBMmectHbiM YacTtota CHUHXPOHHBIN
rE€HEPaTOphl,  HOMHHAJIBHOW BpaICHUS PETYIUPOBAHUE BpalllEHUsI TE€HEPATOp U
Manbie [DCu  momuoctn  BK M napasienbHo BK npeoOpazoBar
ap.) NEepEeMEeHH padOTaAIONIMX  [EePEMEHH €J1b YaCTOTHI
ast 3JIEKTPOCTAHIIM ast WM MalluHa
nu JIBOMHOTO
npeoOpa3oBare MTATAHUS
JIel YaCTOThI
CereBoie  PabGora BDY Uctounukn  Yacrora PerynupoBanueYacrora CHHXpOHHBIN
napajuieJbHO ¢ MOJydeHust U BpameHusim BK BpAaIllCHUS WIH
MOIITHON BEBIJIaYM B BK BK ACUHXPOHHBIN
AIEKTPUYECKON  AJIEKTPUYECKY MOCTOSHH IIOCTOSIHH T'€HEepaTop
CEeThIO 0 CETh ast ast

MakcuMainbHO Yacrora PerynupoBanueYacrota ACHHXPOHHBI

BO3MOHOM  BpanieHussm BK u BpAILICHUS i TEHEPATOp U

BeIpabotanHo BK npeobpaszoBare BK npeobpa3oBar

i MEPEMEHH JIEM YacTOThl  MEPEMEHH €JIb YaCTOThI

DJIEKTPOIHEPT ast (pazmenpHO WiH ast 1501078

uu COBMECTHO) CUHXPOHHBII
reHeparop u
npeoOpazoBar

€JIb 4aCTOTHhI,
WJIN MalllnHa



Knaccudukanus mo Knaccudukanus mo
Ha3HAYEHUIO CII0CO0Y yIIpaBIIEHUS
HaumenoBan y ynup
ue [Tpusznak
[IOATPYIIIIEI exXuMa Cmoco0
ATPY IIpusnak Hasnavenne ©
paboThl  ympaBleHUS
BBY

Knaccudukanus no
CTPYKTYp€ CUCTEMBbI
TreHEePHPOBAHUS

[Tpusnak Cocras
peXUMa  CHUCTEMBI
paboTHl TEHEPUPOBAHH
B3V sl SHEPTUU
JIBOMHOTIO
MUTAHUS

O6mas cxema knaccupukanuun BOY npusenena Ha pucynke 1. Cxemsl kiaccudukanun

anekTpudecknx BOY nepeMeHHOro Toka nokasaHsl Ha pUCYHKax 2-4.

Pucynok 1 - O6mas knaccudpukaiys BOY



Pucynok 2 - CTpykTypHas cxeMa aBTOHOMHBIX BOY

I' - reneparop; CI' - cuHXpOHHBII reHeparop; Al" - aCHHXpPOHHBIN reHeparop;
BC - 6annactroe conporusienune; [1Y - mpeobpa3oBaTesib 4aCTOTHI

Pucynoxk 3 - CtpykTypHas cxema cucTeMHbIX BOY

CT - cunxponHbIi reHeparop; Acl’ - acHHXpOHU3UPOBaHHBIN FE€HEPATOP;
ITY - mpeoOGpazoBaTeab 4aCTOTHI



Pucynok 4 - CtpykTypHas cxema ceTeBslx BOY

CT' - cunxpoHHbIi reHeparop; Al' - aCHHXpOHHBII IeHepaTop;
Acl’ - acuaxponusupoBaHHbIi renepatop; [1U - mpeoOpa3zoBarens 4acTOThI

Oco0eHHOCTH a3pOJMHAMUKH, PErYJIUPOBAHUS, YIIPABIECHUS U CUCTEM IIEpeAayl MOIIHOCTH
BeTpoaBurareneit BOY npuseneHsl B puiiokeHUn A.

MHNPUJIOKEHUE A

(cipaBOYHOE)

OC00eHHOCTH aA3POAUHAMUKH,
peryJJupoBaHUsl U CUCTEM Nepeaadyu
MOIIIHOCTH BEeTPOABUIaTeIeH
kiaaccupuuupyembix BIY

A.1 Mexannueckue BOY

Berponacocusie BOVY B 3aBucuMoctu ot ObicTpoxoanoctu B/ u Tuma Hacoca xapakTepusyroTcs
OOJIBIITUM pa3HO0Opa3reM MPUMEHIIEMBIX CUCTEM Tiepeaaun MorHoctel (CIIM).

ITpu naeBmatnveckor CIIM BK nmpuBoauT BO BpallleHHE KOMIIPECCOP, a CKAThIA UM BO3IyX
HCIOJIB3YIOT JIA MPpHUBOJa HACOCOB UJINM HCIIOCPCACTBCHHO JIAA TIOABEMA BOABI. B IepBOM
CIIy4ae MeXIy KOMIIPECCOPOM M HaCOCOM yCTaHABIMBAIOT THEBMATUYECKHI IBUTATEIh
(TypOuHY), BO BTOPOM - CaM BO3AyX MCIOJIB3YIOT B KaueCTBE pabOoUero Teja, OCyIIeCTBIISIONErO
MoABEM BOABI ITYTEM €€ BBITCCHCHUSA (HaCOCBI 3aMeH_[eHI/I$I) HJIN 3KCKTUPOBAHUA.

Onextpuueckass CIIM 00bI9HO COCTOUT U3 TeHEpaTopa, MPUBOAUMOro Bo BpaiieHue BK,
JIEKTPUUECKOTr0 JBUTaTellsl HacoCa, MUTAIOLINX IPOBOJOB, YCTPOICTBA PEryIMPOBAHUS
HaIPSDKEHUS, 3aIUThl TEHEPATOPa U ABUTATENsl OT MEPErpeBa U TOKOB KOPOTKOI'O 3aMbIKaHUS.



Yarie Bcero MCrob3yIoT Tpex(azHble aCHHXPOHHBIE TeHEPATOPhl IEPEMEHHOT0 TOKA C
CaMOBO30Yy>KJICHHEM OT KOHJIEHCATOPOB KOPOTKO3aMKHYTOI'0 aCHHXPOHHOI'O JIBUTATEIIS
LEHTPOOEKHOTO HAacoca U OBICTPOXOIHBIE (IBYX- U TpexionacTtHeie) BJI. 3amyck
JIEKTPOJBUTATENS HACOCA OCYILECTBIIAIOT OJTHUM U3 TPEX CIIOCOOOB: MOKIIOUCHUEM JABUraTeNs
K BO30YXJIEHHOMY I'€HEepaTopy, padoTaroeMy Ha X0JIOCTOM XO/1y; 3aMbIKAaHUEM IIeTIH
BO30YKJIEHHsI TeHEepaTopa, K 3aKUMy KOTOPOI'0 3apaHee IPUCOEIMHEH JBUTaTellb; YaCTOTHBIM
nyckoM nBurarens. [Ipu 3Tom nepen mycKoM JBUraTelb J0JDKEH ObITh MPUCOEANHEH K 3aKUMaM
reHepaTopa, a TeHepaTop J0JDKEH HauuHATh paboTaTh MpU 3aMKHYTOW LIEMH BO30YKIECHUS.

Mexannueckue CIIM npuMeHSIIOT yalie BCero Jisi IPUBO/ia MOPIIHEBBIX, IITAHTOBBIX HACOCOB,
a TaKKe KOBIIOBBIX M JICHTOYHBIX BOJIOTIOJEMHHUKOB OT B/l Mamnoii ObICTPOXOTHOCTH,
obJyaaronmux 00JIBITMM MOMEHTOM CTparuBaHus. JJisi mpuBoa BOAOCTPYHHBIX HACOCOB H
BOJIONOIEEMHUKOB MHEPIIMOHHOTO THIIA UCIIONB3YIOT B/l O0BIIOI OBICTPOXOMHOCTH.

Berpocuiiosie BOY arperatupyior ¢ pabouumMu MaliMHaMH TOJIBKO TTOCPEICTBOM
mexanudeckux CIIM ¢ oT6opom MOIIHOCTH OT HIXKHETo peaykropa. [Ipumensitor B] pa3Hoii
OBICTPOXOJHOCTH C PA3TUYHBIMU CIIOCOOAMH pPeryaupoBaHus 4acToThl BpameHust BK. OcnoBHoe
TpeOOBaHUE K CHCTEME PETyJIMPOBAHUS - HAJIEKHOE OTpaHHueHue 4acToThl BpauieHus BK Bo
BceM paboueM Juana3zoHe CKOPOCTEH BeTpa Ha YPOBHE, ONPEAETIEMOM IIPOYHOCTHIO
koHcTpykiuu BK, CyMMapHas Harpy3ka perjiaMeHTUPYETCSl Ha YPOBHE HOMHUHAIBHOM MTyTEM
HOJKJIIOUEHUS B paboTy yacTH paboyrX MAalIuH.

A.2 JaexkTpuuyeckne BIDY nocrossHHOro Toka (BeTpo3apsiinbie, rapaHTUPOBAHHOIO U
HErapaHTHPOBAHHOIO MU TAHUS)

Berpozapsinaeie BOY paboTatoT ToJbKO Ha 3apsi akKyMyJISITOpHBIX OaTtapeit (AB) u moryt
UMETh HECKOJNIbKO cucTeM AbB, kaxkaas U3 KOTOPBIX MOOYEpeIHO paboTaeT B pexUMe 3apsia U
paspsiaa (korna onHa cucreMa Ab muTaeT HarpysKy, Apyras 3apsiKaeTcs). BeImoTHSoT
YCTaHOBKH OOBIYHO M0 O€3pEyKTOPHON CXeMe C MPUMEHEHHEM OBICTPOXOAHBIX Bl 1
TeHEepaTOPOB MEPEMEHHOT0 TOKa. Takue yCTaHOBKU CHA0XKAIOT MPOCTEHIIEH aBTOMAaTHKOMH,
obecrieunBaroIeii aBToMmaTH4YecKoe nepexiodeHne Ab ¢ omHoro pesxxuma paboThl Ha IPYToi 1
UX 3aLIUTY OT Iepe3apsiaa u riIyOoKoro paspsia.

BDY rapantupoBanHoro nutanus padoTaroT napamiensio ¢ Ab. Mexozas u3 aToro, oHu
CHa0Xa0TCs CrelUalbHBIMUA CUCTEMaMH aBTOMAaTHYECKOT0 YIIPaBIeHUs, 00€CIIeYHBAIOLIMHU
paboty BOVY B 3aBHCHUMOCTH OT U3MEHEHHUSI CKOPOCTEH BETpa U BHELTHEH HArPY3KH B KXKIOM H3
CIIEYIOIINX PEKUMOB:

1) Berpoarperar (BA) nuraer BHemHIo0 Harpy3ky 6e3 Ab;

2) BA 3apsoxaer Ab 6e3 BHeIIHEH HarpysKH;

3) BA 3apsikaer Ab u 0IHOBpEMEHHO NTUTAET BHEUIHIOI HArpy3Kys;

4) BA u Ab paboTtaroT napaiesbHO Ha BHEIIHIOK HArPy3Ky;

5) Ab nuraet BHemHIOW Harpy3Ky 6e3 BA.

Taxum o6pazom, Ab paboTaeT B CMEIIAHHOM peXUME, EPEXOSIIEM C PeKUMa 3apsAa-pa3psi B

HIepHOAbI OTCYTCTBHS BHEITHEH HArpy3KH WIIM BETPa HAa PEXKUM ITOCTOSIHHOTO TT0/Ipa3psiaa
(OydepHbIil pesxuM) MPH HATUYUH JOCTATOYHOTO BETPA U BHELIHEH HArpy3KH.



BDY nerapantupoBanHoro nuranus padorarort 6e3 Ab BMecTe ¢ 0710Kk0M ynpaBieHus,
o0ecreunBarouM CTaOMIIBHOE HaIIpsDKEHUE Ha Bbixoze. Takue BOY umeroT MOIHOCTh OT
HECKOJIbKUX JIECATKOB JI0 HECKONBKUX cOoTeH BaTT. BK ycTaHaBnMBaOT HEMOCPEACTBEHHO Ha Bajl
reHeparopa.

Bo Bcex cimy4asix yCTaHOBKM TOTO THIIA JOJDKHBI MMETh CHUCTEMBI PETYJINPOBAHNS YaCTOTHI
Bpamenus BK. Hukakux cnenuduueckux tpedoBanuii k aspoannamuke BK He nmpeapsBisiorT.
MoIHOCTE BHEIIHEN HArPYy3KH PErVIAMEHTUPYETCS - OHA HE JOJDKHA IPEBBINIAT HOMUHAJIBHYIO
MolHocTs BOY.

A.3 Dnextpuyeckue BJY nepemeHHOro Toka (ABTOHOMHBIE, THOPUIHBIC U CeTEBbIE)

[TpUHIUIIBI KX HCIIOJIB30BAHMS U CIIOCOOBI YITPABICHHSI OTIUYAIOTCS IPYT OT Apyra. B mepsom
cydae BOY paccuuthiBaioT At paboThl H30JIMPOBAHHO Ha COOCTBEHHYIO DJIEKTPUIECKYIO CETh
C TeNTbI0 CHAOKEHUS YHEPTUEH 3aJaHHOTO IMOTPEOUTENIST; BO BTOPOM - JUIsl padOTHI apaJieIbHO
C IPYTUMU YHEPTeTUUECKUMHU YCTAHOBKAMU COM3MEPUMOI MOITHOCTH (JIU3€Ib-TeHEePaTOPHI,
massie ['DC u 1p.) Ha 001IyI0, UMH 00Pa30BaHHYIO, CETh; B TPETHEM - JIJIsT PAOOTHI
HEMOCPEACTBEHHO Ha 3JIEKTPUUECKYIO CETh HECOM3MEPUMO OOIbIICH MOIIHOCTH. DPPEeKT
HECOM3MEPUMO OOJIBIIIEH MOIIHOCTH 371ech peanu3yetcs npu oTHomeHHH No/Npry cBbimie 8-10,
HE3aBHCHUMO OT UX a0COJTIOTHBIX 3HAYCHU.

Oco0eHHOCTBIO BceX ycTaHOBOK BDY 3T0il rpynmbl pu NpuMEHEHHH COOTBETCTBYIOIIETO
perynupoBanus BK u onpenenenHoi cucteMbl FeHEpUPOBAHUS AJIEKTPUUECKON SHEPTUU
(CI'DD), obecneunBaronieil mpeodpa3zoBaHne MEXaHUYECKON 3Hepruu Bpamatonierocs BK B
ANEKTPUUYECKYIO SHEPTHIO MPOMBIIUIEHHOM YaCTOThI ¥ HANIPSKEHUS, SIBJISIETCS TO, YTO OHU MOTYT
AKCIUIYyaTUPOBAThCS B ABYX peXUMax: P epeMeHHoN yacTtoTe BpamieHust BK, uro nozsomiser
MOJyYNUTh MAaKCHMaJIbHO BO3MOXKHYIO BBIPAaOOTKY SHEPIHH, U IPU MOCTOSHHOM YacToTe
Bpamienus BK, uro nozsossier ynpoctuts CI'D3 npu HEKOTOPOM YMEHBIICHUH BBIPAOOTKH
sHepruu. PexxuM nepeMeHHol 4acToThl BpameHus BK ucnonb3yroT npu CKOpoCTsaX BeTpa
MEHBIIHIX PacueTHOro 3HaueHUs (V < Vp), a pexUM IOCTOSTHHOU yacToThl BpameHusa BK - mu6o
BO BCEM AMana3oHe pabo4yuX CKOPOCTEH BeTpa, JIMO0 TOJIBKO MpHU V > Vj,

B ycraHOBKax aBTOHOMHOTO THIIAa MOLIHOCTh HAarpy3KU NOTPEOUTENS CTPOTO peraaMeHTUPYIOT.
OHna He JoJKHA NPEBBIIATE HOMUHAIBHYIO MOITHOCTE BOY. [ToaTomy craTtnueckoin
Heperpy3Ku TPAHCMHUCCHH 110 MOMEHTY BpallleH s Ipu V > V, He OyzeT.

Hukakux crieruanbHbIX TpeOoBaHU K adpoauHamuke BOY He mpenbsaBusior. Pexxum
MOCTOSTHHOM yacToThI BparieHus: BK obecrieunBaercst perynsropoM dactoTsl BpamieHus BK, a
pexum nepeMeHHoi gactoTsl BpameHus BK - cucremoit CI'33 ¢ ucnonszoBanuem 0amiacTHOTO
conpoTuBiieHNs. CUCTEMHBIE U CETEBBIE YCTAHOBKH HA PEXXUMAaX IMOCTOSTHHOM 4aCTOTHI
Bpamienus BK mpu ckopocTsax BeTpa V > V, MOTYT pa3BUBaTh MOUIHOCTb, ITPEBBIIIAIONIYI0 HX
HOMMHAJIbHBIE 3HAYEHUS, HO YTOOBI N30€KaTh BO3MOKHBIE ITEPErPy3KU, OHU, KPOME CUCTEMBI
peryiupoBaHus 4acToThl Bpaiienus B K, 1oJKHBI UMETH ellie U CUCTEMbl OTpaHUYEHUS
MOIIHOCTH.

KiroueBsie ciioBa: sHepreTrKa BO300HOBIsIeMast HETPaIULIMOHHASI, YCTAHOBKU
BETpO3HEpreTuueckue, Mmexannueckue BOVY, sanekrpuueckue BOY mocrosiHHOTO TOKA,
anekTpudeckue BOY mepemeHHOro TOKa, akKyMyJIsITOpHBIE OaTapen, BETPOKOJIECO,
CUHXPOHHBII TeHepaTop, aCHHXPOHHBIN reHepaTop, 0aTaCTHOE COMPOTUBIICHHE,
npeoOpa3oBaTeb YaCTOTHI
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