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Llenb OaHHOroO PyKOBOACTBA — MPEOOCTaBUTb PEKO-
MeHOauMn no npasuiibHOMY BbIGOPY W OBCNYXMBAHWIO
YCTPOWCTB MMIaBHOMO Mycka B MPOMbILLIEHHbIX YCTaHOB-
Kax, a Takxe no obecrneveHno 6e3aBapuinHon padboThbl U

YMEHbLLEHWIO 3aTpaT Npu aKcnayataumin.



NMPEOVICTTIOBUE

[laHHas KHUra 6binia HanmcaHa B Ka4ecTBe OOLLErO PyKOBOACTBA ANS IIOOEWN,
paboTarLLX C YCTPONCTBaAMU MIAaBHOMO MNyckKa, a TakXe OJ1s TEX, KTO XOYeT
fonbLUe y3HaTb 06 3TOM METOAE NycKa. BHE 3aBUCMMOCTM OT TOro, ABNAETECH
JIM Bbl 3KCMEPTOM U HOBUYKOM, Mbl HAEEMCSH, HTO MPOYNTAB KHUTY LIESTUKOM
NN TONbKO OTAESbHbIE MHTEPECYIOLLIME BAC IM1aBbl Bbl HAWOETE MHTEPECHYIO U
MONIE3HYIO MHMOPMALNIO.

,D,J'IFI yrnpoLweHna noncka MOXXHO BOCIMONb30BaATbCA aJ'ICbaBI/ITHbIM yKa3artesieM
B KOHLE KHATI.

Copep>xaHne 9TOU KHUMKM BO MHOIMOM 6as3unpyeTtcs Ha 25-neTHeM onbiTe
kKoMmnaHum ABb B paspaboTke, NPOU3BOACTBE U MPOAaXKe HU3KOBOJSbTHbIX
YCTPOWCTB MJIaBHOroO nycka.

3Ta KHUra — He TONbKO MOJIHOE TEXHNYECKOE PYKOBOLACTBO AN1A BCEX TUMOB
YCTPOWCTB MnnaBHoro nycka Abb, KoTopble MPUCYTCTBYIOT Ha PbiHKE, B HEW
NCMONb30BaHbl HAPaBbOTKM BCEX TEXHUYECKMX KATasoro, CrpaBOYHVKOB Y
OpOLUIOP, KOTOPbIE Mbl COCTaBNANM ANA CBOEV MPOAyKLMW, MO3TOMY C ee
MOMOLLGIO Bbl MOSy4YMTE OBLLYIO KapTUHY paboTbl C YCTPOWCTBAMU MIABHOIO
nycka.

Bonee nogpobHas nHdopmMauma 06 yCTPOWCTBax MiIaBHOMO Nycka U Opyrmx
n3pennax komnanmn Abb gocTtynHa no agpecy
www.abb.ru/lowvoltage

Bce pekomeHpaummy, JaHHbIE B 3TOW KHUME, HOCAT OOLLMIA XapaKTeP U KaxK bV
crlydam UCnoNb30BaHMA HEOOXOOMMO paccMaTpuBaTb NHOMBMOYANBHO.



KomnaHua ABB He HeceT OTBETCTBEHHOCTN 3a Ntobble AedeKTbl NN MOBPEXOEHNS,
BbI3BaHHbIE NCMONb30OBAHNEM [JAHHOIO PYKOBOACTBA.



Copep»xaHune

CtaHgapTbl 1 AOMYCKMK
Onpegenenus, TEPMUHbI

O pBuratensax
[Buratenn ¢ KOPOTKO3aMKHYTbIM POTOPOM
CKOpOCTb
Hanps»keHne
Tok
KoahdurumeHT MOLLIHOCTW
KpyTawwmm MOMEHT
[euratenb ¢ pasHbIM POTOPOM

PasnunyHble yCnoBust Harpy3ku

Pasnu4Hble cnocobbl nycka
Mpsamon nyck (DOL)
[MyckaTenb NO cxemMe 3Be30a/TPeyrofibHUK
[lpeocbpasoBaTesib HacTOoThl
YCTPOMCTBO MAaBHOMO Nycka
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LIeHTPOBEXKHbIN BEHTUNATOP
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Komnpeccop
J1eHTO4YHbIV KOHBENED
[pobunka 1 Melanka
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CTaHgapTbl U OOMYCKN

CE p).®.

Bce ycTtpomucTtBa nnaBHOro rnycka HuU3Koro Hanpsh>keHuma ABB paspaboTaHbl
W WN3roToBsieHbl B COOTBETCTBMM C nNpaBunamn, YycTtaHoBneHHbiMun IEC
(MexayHapoagHOW aneKTPOTEXHNYECKOWN KoMUccuen).

IEC ny6nukyeT OOKYMEHTbl, KOTOpble UCMNOJMIb3yIOTCA B KayeCcTBe OCHOBbI Ans
MupoBoro pbiHKa. CtaHpgapT IEC gna ycTponcTB nnaBHOro nycka HasbiBaeTcs
IEC 60947-4-2 (TOCT 50030.4.2). YcTpoicTBa nNinaBHOro nycka, U3roToBfIEHHbIE
B COOTBETCTBUU C 3TUM CTaHOAPTOM, B 6OMbLINHCTBE CTPaH NPOXOAAT TONbKO
NPOn3BOACTBEHHbIE UCNbITaHUA. B HEKOTOPBLIX CTpaHax No 3aKOHY HeO6XOoANMbI
cepTudukarbl.

EBponenckne gupeKkTusbl
CyLLeCTBYET TPU OCHOBHbIX E€BPOMENCKIX

OVNPEKTUBDI:
ﬂVIpeKTI/IBa no HN3KOBOJIbTHOMY

o6opypnosaHuto 206/95/EC

OTHOCUTCS K 3NexkTpoob0opyaoBaHMIo,
paboTatoLemy B ananasoHe ot 50 go 1000
B nepemeHHoro toka n ot 75 go 1500 B

MOCTOAHHOIO TOKA.

OvpekTnea no malumHam

n mexaHnsmam 2006/42/EC
OnucbiBaeT cneumukaumn 6e30nacHOCTH

MaLLUH 1 MEXaHN3MOB.

OnpeKTuBa no afieKTpoMarHuTHoOun
coBmecTumocTtu 2004/108/EC
OTHOCUTCS KO BCEM  YCTPOWCTBAM,
CMOCOBHbIM CO30aBaTb  ANIEKTPOMAarHnT-
HOE BO3MYyLLEHME, Takke OnvCbiBaeT

YPOBEHb U3MYy4eHVs 1 3aLLUTI.

Mapkuposka CE

Ecnn nagenve npoBepeHoO B COOTBETCTBUM
C pencTByroLLMM cTaHgapToM EN, TO OHO
OO/HKHO COOTBETCTBOBATL KaKk «[npekTmee
MO HN3KOBOJMIETHOMY OOOPYAOBaHWIO», TaK
U «[dupektBe MO  3M1EKTPOMarHUTHOW
COBMECTUMOCTU», B 3TOM CJlydae OHO
nonydaet mapkunposky CE. EN 60947-4-
2 — 3TO CcOorfacoBaHHbIVM CTaHOAPT O
YCTPOWCTB MNMIaBHOIro rnycka, OH WOEHTUYEH
|[EC 60947-4-2.

B astom cnydae wmapkupoBka CE He
pacrnpocTpaHseTca Ha «[upekTyBy Mo
MalmMHaMm 1 MexaHu3Mam»,  KoTopas
Tpebyet npoBeaeHNA crneupanbHom
NPOBEPKM YCTAHOBKM MexaHn3ma.

Tak Kak yCTPOWCTBO MJI@aBHOMO Mycka 370
SNEKTPUNHECKOE YCTPOMCTBO, KOTOPOE HECET
COOTBETCTBYIOLLIME PUCKW, BMECTO 3TOrO Ha
Hero pacnpocTpaHaeTca [upektnea Mo
HN3KOBOJSIETHOMY 0O0PYO0BAHMIO.

MapkupoBka CE He aBnseTcsd 3HaKOM
Ka4eCTBa; 37O [0Ka3aTeNnsCTBO
COOTBETCTBUSA EBPOMENCKNM AVNPEKTUBAM,

KacatoLLMCH N3aenus.
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CtaHOapTbl cus @ @ &

Cneuundunkauun B CLLUA n Kanape
Crneundrkaumm ona aMmepuKaHCcKoro 1 Ka-
HAOCKOro PbIHKOB OYEHb MOXOXW. TeM He
MEHEeE, OHU CYLLECTBEHHO OTIMHAKOTCA OT
ctaHgapToB IEC n eBponencknx cneumau-
Kauuw.

CLLUA — UL CeptuduumpoBaHHasa nabo-
paTopus Mo NpoBepke 6e30MacHOCTA MPo-

JYKLMN

KaHaga — CSA KaHagckasa accoumaums
cTaHgapToB

CyLLEeCTBYIOT pasfiyHble BUOpl cepTidmKa-
umm UL, cpeom Hrx HomeHnknatypa UL n UL
onpeneneHne KoOMnoHeHTa. HomeHknartypa
UL osHadvaerT, 4to UL nmpotectnpoBana pe-
Npe3eHTaTVBHble 06pasLipl U3JenMa 1 ycTa-
HOBUSlAa COOTBETCTBME TpebosaHnam UL.
Ycnyra onpeneneHns KOMNoHeHTa BKItoYa-
€T B Ce05A TONBbKO OLEHKY KOMMOHEHTOB U/
MaTepuasnoB, npeagHa3HavYeHHbIX OIS UC-
NoJSIb30BaHNA B LIENOM U3OENNN U CUCTE-
Me. Bce ycTponcTtBa nnaBHoro nycka Abb
NMetoT cepTudrkaumo UL n BKIKOYEHbI B
HoMeHknatypy UL.

YCTponCTBa MnaBHOIO Mycka Takke MOryT
ObITb BKIOYEHbI B HOMeHKnaTtypy cULus,
9TO 03HA4aeT, YTO OHW BK/IKOYEHbl B HO-
MeHkatypy UL no amMepuKaHCKUM U Ka-
HAOCKMM CcTaHgapTtamMm 6e3ornacHocTu. Bcee
Tpe-6oBaHna UL n CSA y4nTbiBatOTCHA B
cULus,noatomy nsgenmsa npurogHo ass Uc-

nonb3oBaHusa B CLLUA 1 KaHage.

CCC (KnTtanckasa cuctema o6asaTtesibHON
ceptudnkaymm npoaykKLmmn)

Tak Kak CTaHOapT 41s YCTPOWCTB MIaBHOMO
nycka y4utbliBaeT Kutamckyto Ccuctemy
06a3aTeNlbHON CepTUUKaLMA NPOOYKLIAN,
TO N3AeNne OOMKHO MONyHYnTb MapKUPOBKY
CCC, 4TtOOblI ObITb OPUrOAHLIM OIS
NPOAAKM Ha KUTANCKOM PbIHKE. Kutanckumm
ctangapTt, GB14048.6-2008, ocHoBaH Ha

ctaHgapTe IEC 60947-4-2.

Opyrne mectHble noaTBEpPXAEHUS

OCHOBaHbl Ha cTaHaapTe MIK
B pononHenne K ctaHpaptam IEC n UL,
MHOIE CTpaHbl UMEKOT CBOW COBCTBEHHbIE
HaLMOHaNbHbIE CTaHOAPTbl. HekoTopble
N3  OCHOBHbIX  CTaHOAPTOB, KPOME
ynoMsiHyTbix CSA n CCC, nepedvmcneHbi
HIKE.

OCT — Poccus
C-Tick — AscTtpanus

ANCE — Mekcuka

Mopckue cepTudukarbl

na YCTPOVICTB nnaBHOro nycka,
NCMOMb3YEMbIX  HA  Cydax, MOPCKMEe
CTpaxoBble KOMMaHWM UMHOrga TPeOyroT
Pa3NNYHbIX  MOPCKMX  CepTUMKATOB.
OHu moryT 6biTb OT BV (Bropo Beputac),
GL (TepmaHckmin  Jinovp), LR (Peructp
Jlnongpa EMEA), KOTOpble OCHOBaHbl Ha
ctaHgapTe IEC, ABS (AMepukaHckoe bropo
CynoxoAcTBa), KOTOpPOEe OCHOBaHO Ha
cTaHgapTe UL vnn oT apyron He3aBKCHMOWN
CEePTUMDUKALIMOHHOM opraHnsaLuv.
Kak npaBuno, MOpCckMe cepTudukarsl
BKIOYaIOT B Ceba ocobble TpeboBaHM4,
Kacalolmecs  yoapos,  BuGpaumm  n

BNa>KHOCTU.

Mopaep>xuBaembie cTaHAAPTHI
Crepnytolime cTaHaapTbl UCNOMb3YHOTCS UK
YaCTWUYHO UCMONBb3YETCSs B YCTPOMWCTBAXx
MNaBHOMoO Mycka.

IEC 60947-1 (TOCT 50030.1)

EN 60947-1

|[EC 60947-4-2 (TOCT 50030.4.2)

EN 60947-4-2

UL 508

CSA C22.2 Her. 14
GB14048.6-2008

LR Test specification Het. 1
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OnpenenexHns, TEPMUHbI

B ycTtponcTtBax nnaBHOroO MNycka WCMONb3YKTCA pPasfindHble Hanps>XeHus.
HasBaHunAa n meToabl NCNONMb30BaHUA 3TUX HANPS>XXeHU yKasaHbl B ctaHaapTe |IEC

IEC 60947-1 (TOCT 50030.1).

Pa6o4ee HanpsixeHue (Uyp),

STO HanpshkeHve, KOTOpOoe MOoOaeTcs Ha
aBuratefls, a Takke Ha CUMOBYHO Lerb
(TUPUCTOPBDI) YCTPOWCTBA MNIABHOMO MycKa.

HomuHanbHble 3HadveHns — 200-690 B
nepemMeHHOro Toka.

Hanps>xeHne nutaHus

uenen ynpaeneHus (Ug),

9TO  HarnpshkeHne, KOTopoe MoaaeTcs

Ha O9NIEKTPOHHbIE KOMMOHEHTbI  BHYTPW
YyCTPOWCTBA MMaBHOro nycka, Hanpumep
neyarHyto nnary. HomvHanbeHble 3Ha4YeHVs
— 100-250 B nepemeHHoro toka.

Pabouee Hanpsxerue (Ue)

L1 L2 L3 HanpshxkeHue
nUTaHUA Lienei
npasneHna (Us
— Crapt Llenb L Us)
. Cron MATaHNS
BHyTpeHHee
HAMPSHKEHNE T1 T2 T3

Lenu yrnpaeneHns

YCTPOMCTBA MNABHOO MyCKa C BHYTPEHHUM
HaMPSHKEHNEM LIEn yrpasieHns

HanpsxeHue uenu ynpasnexus (Ug),
3TO HaNpPsKeHVe Q1A nofa4 KoMaHm, nycka
N OCTaHOBA B YCTPOMCTBE MNaBHOIO MycKa.

HomMuHanbHble  3HaveHus — 24 B
noctoaHHoro Toka wwm  110-240 B
nepemMeHHoro Toka.

MHorve yCTpouCTBa [MJI@BHOrO  Mycka

O60py,D,OBaHbI MeXaHN3MaMn KOHTPOA
Hanps>XXeHnd uern yrnpasneHns.

Patouee Hanpsxerre (Ue)

HanpspreHve
L1 L2 L3 NnUTaHUA Lienen
ynpasneHns (Us)
— Crapt Llenb
nuTaHUA
Cron —
BHeluHee T1 T2 T3
HanpsXxeHne
Lenu ynpaeneHus
Uc)

yCTpOVICTBa M1aBHOrO nycka ¢ BHeLUHM
Hanps>XXeHnem uenn yrnpaBneHns
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O oBuratensx

CoBpeMeHHble 3NeKTPUYecKne geuratenn NMerT pasHoobpa3Hble KOHCTPYKL U,
BKNo4Yas opgHodasHble Aasuratenn, TpexdasHble ABuratennm, TOPMO3Hble
ABUratenn, CUHXPOHHbIE ABUraTtenn, aCUHXPOHHble ABuratenu, cneuuvanbHbie
Asurartenn, ABYXCKOPOCTHbIe ABUraTtesnn, TPEXCKOPOCTHble aBuratenu un 1.4. Bce
OHUN UMEIT COOGCTBEHHbIE XapaKTEPUCTUKN 1 NoKa3aTenm Npon3BoanTesibHOCTN.

Ona Kaxxporo tuna gesurartens eCTb HECKONIbKO CNOCO60B MOHTaXa, Hanpumep
MOHTa)X Ha onopax, dgnaHueBoe WM KOMOGUHMpOBaHHOe KpenneHue. Metoabl
OXNaXXAEHNA TakKXe MOryT CUMbHO OTAM4YaTbCA, OT MNPOCTenwero asurarens
C OXJlaXOeHMeM eCTeCTBEHHON uupKynsuuen Bo3gyxa A[o 6onee CRoXHOro
C TMOJSIHOCTbKO 3aMKHYTbIM LUWKJOM BO3AYLWHO-BOAAHONO OXJNaX[eHua C
TennoobMeHHUKOM KacCeTHOro tmna.

Lnga obecnedeHns OnuTenbHOro CpokKa aKCryaraumm ABuratens BaxxHO BblbpaTtb
MPaBUIIbHYIO CTEMNEHb 3alLUTbl MPY paboTe B TSXKENbIX YCNOBUSX U TSHKENON cpeae.

[Be 6ykBbl IP (MexxayHapoaHbI KNnacc 3alyThbl) yKa3blBatOT Ha CTEMEHb 3al1Tbl, MOCNe
HUX MOYT ABe UMdpbl, NepBas U3 KOTOPbIX YKa3blBAET HA CTEMEHb 3alLMTbl OT KOHTaKTa 1
MPOHVKHOBEHNSA TBEPObIX NPEOMETOB, a BTOpasi — MXUAKOCTU.

B cootBecTBMmM co ctaHgapTom |IEC, Topeu, apuratens 0603Ha4aeTcs Kak:
e TopeL D - 06bIMHO 3TO TOT TOPELL, CO CTOPOHbI KOTOPOrO HAaXOAUTCS NPYIBOL MOTOpPA.
e TopeL, N - 06bI4HO 3TO TOT TOPEL], CO CTOPOHbLI KOTOPOIro HET MPYBOLA MOTOPA.

O6patute BHUMaHue, YTo B JaHHOM PYKOBOACTBE Mbl
paccMaTpuBaeM TOJIbKO aCUHXPOHHbIE TpexdasHbie
3JIEKTPUYECKME OBUraTeNu.

KnemmHass Kopobka

OxnaxkgatoLmm
BEHTUNATOP
MNpuBoaOHOW Bau
Topey, D Topeu N
Cratop

O6MOTKM cTaTopa PoTop
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[1Buratenn ¢ KOpoTKO3aMm-
KHYTbIM POTOPOM

B aTOM pykoBOOCTBE OCHOBHOE BHUMAaHME
yAENEeHO ABUraTeNsaM C KOPOTKOSAMKHYTbIM
POTOPOM, Hambosiee pPacrpoCTPaHEHHOMY
TMNY OBUraTenen Ha poiHKe. Takne asura-
TENM OTHOCUTENBHO AELLEBDI, a pacxofpl Ha
TEXHNYECKOE OBCNYXNBAHNE, KaKk NMpaBuso,
HebonbLUME. Ha pbiHKE NpeacTaBieHO MHO-
rO pasfnyHbIX NPOU3BOANTENEN U LIEHOBbIX
Ananal3oHoB. He Bce gpuraTen UMEetoT Ta-
KYIO »Xe MPOU3BOANTENBHOCTb 1 Ka4eCTBo,
Kak, Hanpumep, apuratenn Abb. Bbicokuin
Kr1L nosBosisieT 3Ha4YUTENBHO CHU3UTL 3a-
TpaTbl HA NEKTPOSHEPINIO, COXPaHAA HOP-
MaslbHOE  (DYHKLMOHNPOBaHME OBUraTens.
B craHpapTte Ons aneKkTpuHecKrX MallvH
BpaLlatensHoro pencteus, IEC60034-30,
OonpefesnieHbl YeTblpe pasfinyHbIX Kracca
adhdpekTrBHOCTU. Knacchbl HasbiBaroTes IET,
IE2, IE3 v |E4, nBuratenu, npuHaniexaiime
K Knaccy IE4, asnaiotcs Hanbonee sdhdek-
TVBHbIMW. YPOBEHb 3MMEKTVBHOCTU AN
knaccos IE1, IE2 un IE3 npenctaBneH Ha
rpadrke BHW3Y crpasa. Hn3kui ypoBeHb
LLIyMa M CMOCOBHOCTbL BblAepmBaTh pabo-
Ty B TSDKENOW CPEfe TakxKe CTan JOBOSb-
HO Ba>KHbIMW (hakTopamu.

CyLECTBYIOT TakKe U  PasnyaroLLIecs
napameTpbl. KOHCTPYKUMS poTopa BANSET
Ha MyCKOBOW TOK W KPYTALLMA MOMEHT, Mo-
9TOMY 3TU MapamMeTpPbl MOMYT 3HAYUTESIbHO
OT/IMHaTLCH Y PasfNyHbIX MPON3BOAUTENEM
NPy OOHOM U TON »Xe& HOMVHaIbHOW MOLLI-
HocTW. [lpy KCNONb30BaHUN YCTPOWCTBA
MMaBHOMO MyCKa >XenaTenbHO, Y4Tobbl ABW-
ratellb MMeN BbICOKWUIA MYyCKOBOW MOMEHT
npwv NpPsSMoM nycke. Korga Takve gsurare-
JI UCMOMb3YHOTCA BMECTE C YCTPOUCTBaMM
MMaBHOMO MycKa, 3TO MO3BONAET YMEHb-
LUMTb MYCKOBOW TOK MO CPaBHEHWIO C ABW-
ratensMm C HU3KUM MyCKOBbIM MOMEHTOM,
Konn4yecTBO MOMOCOB TakXe BANSGET Ha
TEXHNYECKME XaPaKTEPUCTUKK. [Buratenb
C OBYMSA Montocamy 4acto uMeet 6Gonee
HU3KUM MYCKOBOW MOMEHT, YeM OBuUraTenu
C YeTbIpbMS 1 6onee Nontocamu.

A [TYCKOBOW KRy TALLMIA MOMEHT /
] KOYTSLLMA MOMEHT MoKt

— MakCUMaNEHBIA KOYTALLIA
BNOKMPOBAHHOM POTOPE

MOMEHT / npenensHbIA
KRYTALLMA MOMEHT

f

MUHUMANBEHBIA KRYTALLMIA MOMEHT / T, = HOMUHANBHBIA
Kp

YTALLMA MOMEHT

¥
1
1
1
. g
v 0B/MuH
1
MyCKOBOW TOK / TOK L
| / Npu GIOKAPOSAHHOM POTOPE :
1
1
1
1
i
| = HOMVHanBHbIN TOK
O6/MUH
KA, %
100
95
90
85
80 —|E3
- | 2
IE1
70
65
60
SdbexTrBHOCTL, KBT
A
0’.\@ \?‘J > (% N \Qﬁb ‘bo b(lo '\b ,\’\0 \@
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CKOpPOCTb

CKOpOCTb ABuratensi NepemMeHHoOro Toka
3aBUCUT OT [BYX BELLEN: Konnyectsa
NoMtoCoOB OOMOTKM CTaTopa U OCHOBHOW
yacToTbl. [lpn vactoTte 50 U gBuratenb
oynetr paboTaTb CO CKOPOCTbK, paB-
HoM nocTosiHHoOM 6000, pa3geneHHoW Ha
4YKCNO MNOMOCOoB, MNpu YacTtote 60 [ no-
CTOsIHHaa BenuyuHa oymet pasBHa 7200.

[ns pacdeTa CKOpPOCTW ABUratens uc-

NOSb3YETCS cnepytoulas dopmyna:
n= 2xfx60
p

N = CKOPOCTb
f = yacToTa cetn
p = 41CO MOSKCOB

[Npumep:
4-nontocHbIM apuratesnb Ha 50 I

n=2x50x60=1500 06./MWVH.
4

STO CUHXPOHHasi CKOPOCTb, ABUraTeSlb C
KOPOTKO3AMKHYTbIM U (hasHbIM POTOPOM
HVKOrAa He CMOryT JOCTUYb ee. B Hezarpy-
YKEHHOM COCTOSIHUM CKOPOCTb BYAET OYEHb

A

T

CKOPOCTE

ol

Cronoxerve  OO/MUH

HoMuHansHast CKopocTb

CUHXPOHHAR

6NnmM3Ka K CUHXPOHHOW, a MpW MosiBNeHUM
Harpy3Ku crnerka NoHU3UTCS.

PasHua Mexxay CUHXPOHHOW N aCKHXPOH-
HOW CKOPOCTbLHO, TaKXKe HadblBaeMOW HOMU-
Ha/TbHOW, HAa3bIBAETCS «CKOJIbXXEHVEM>», €€
MOXXHO BbIHMUCIUTB MO CleaytoLen opmy-
ne:

n1-n
S =

ni

S = CKOJIbXXEHME (HOpMasTIbHOE 3HAYEHVE
HaxoauTca B ananasoHe o1 1 4o 3 %)

N1 = CYHXPOHHAA CKOPOCTb

N = aCMHXPOHHAsi CKOPOCTb (HOMVHAasIbHas
CKOPOCTb)

Tabnmua 3Ha4YeHUN  CUHXPOHHOM  CKO-

POCTM MpPU  PasNUYHbIX  KONMYeCcTBax
MOMOCOB M 3HAYEHUSIX  YacToThl:
o omoses  %0Tu  60My
2 3000 3600
"""""""""""""""" 4 1500 1800
"""""""""""""""" 6 1000 : 1200
"""""""""""""""" 8 750 900
"""""""""""""" 10 = 600 @ 720
"""""""""""""" 12 © 500 i 600
"""""""""""""" 16 = 375 450
"""""""""""""" 20 800 860

[narpamma cpaBHEHWS CUHXPOHHOW 1 HOMUHASTIbHOW CKOPOCTEN

6 | Yye6Hoe noco6ue no BbIGOPY M NPUMEHEHWIO YCTPOWCTB MiaBHOMO NyckKa



Hanps»xeHue

TpexdazHble OAHOCKOPOCTHbIE ABUrATENMN
Ob6blMHO  MOryT paboTaTb Ha  AOBYX
Pa3NYHbIX YPOBHSAX HaMpshKeHus, T.K.
OBMOTKM CTaTopa COEOMHEHbI MO CXEME
see3na (Y) nnm tpeyronbHuk (D).

Ecnn Ha noeHTUMUKALMOHHON Tabnnyke
apurarens C KOPOTKO3aMKHYTbIM
POTOPOM  YKa3aHO Hanps>xeHue 04
coeanHeHnn OBMOTOK MO CxXeme 3Be3fa
N MO CXeMe TPEeYronbHUK, TO ABUraTelb

MOXHO  WCMOJIb30BaTb, Harnpumep, C
Hanps>xeHnem 230 B 1 400 B.
L1
w2 U1
WA1 )
L3 L2
V2 VA1
W2 U2 V2
U1 V1 W1
L1 L2 L3
/\ - Coemurervie
230V
(400 V)

lNpn 230 B ucnonb3yerca TpeyrosibHUK
(D), a mpn 400 — 3Be3pa (Y).

MNpy  UBMEHEHUM  HanpsXKeHust  ceTn
Ba)XKHO MOMHUTb, Y4TO AN OOCTUXKEHUSA
TOW xe MOLLHOCTW Heobxoanmo

N3MEHUTb HOMWHAamNbHbIA TOK ABUraTens
B 3aBUCVMOCTW OT YPOBHSI HANPSIXKEHWS.

MeTtonq nogkntoyeHuss  gpuratenst K
KNEMMHOW KOMoAKe Mpu MNOAKIOYEHUM
TPEYroNbHUKOM W 3BE3A0M MoKasaH Ha
PUCYHKE HIXKeE.

L1
u1
u2
V2
w2 VA
L37 WH1 L2
w2 U2 V2
Q ) (@)
ute V19 W19
L1 L2 L3
Y - CoenuHeHue
400 V
(690 V)

/1306parkeHre KNeMMHOWM KOPOOKM ABuvraTens ¢ nogknoveHmnem A n'Y
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Tok

HoMuHanbHbI TOK OBUraTens, KOTOpPbIN
yKasaH Ha  3aBOACKOM  Tabnnyke
apuratens, noTpebnsaeTca npu  MosHon
Harpyake Ha NnonHoM CKOpPOCTW. [lBuratenb
6e3  Harpyskm  O6yoetr  noTpebnatb
ropasgo MeHblUee 3HadeHne TOoKa, a
neperpy>xeHHbln Apuratenbs — 6osblue.

Bo Bpemsa npsmoro nycka (DOL)
TOK OBUraTens  3HA4UTENbHO  BbILUE
HOMUHAaNbBHOrO, Kak Npaswuso, B 6-8 paa. B
HEKOTOPbIX Cy4asx MyCKOBOW TOK MOXET
6T B 10 pas Bbille HOMUHANBHOIO.
LaHHas  vHdopMauus  npencrtaBneHa
Ha aumarpamme Hwke. [loka asuratenb
Pa3roHseTcss OO CBOEW HOMMUHAIbHOMN
CKOPOCTW, TOK NMagaeT Ao HOMUHaSIbHOro
3HA4YeHUss MpPW  HOMUHANIbHOW 4YacToTe
BpaLLeHVst (C Y4ETOM MOMHOW Harpy3Kku).

6-8" I,

|A/

[narpaMma CKOpoCTL/TOK O6/MUH

KoathdprumeHT MOLLHOCTK

[Buratens MOCTOAHHO notpeéndaer
aKTUBHYKO MOLLHOCTb, KOTOPYK 3aTemM
NpeobpasyeT B MEXAHNYECKOE OENCTBME.
PeakTnBHasa MOLLHOCTb Heobxoayma ans
HamarHu4MBaHUga OBUraTens, HO OHa He
BbINOSIHAET HUKaKNX AeNCTBUW. Ha gaHHon
anarpamme npeacTtaBfeHbl akTMBHaA W
peakTMBHas MOLLUHOCTb P 1 Q, KoTopble
BMECTE COCTaB/ISHOT MOSHYIO MOLLHOCTb S.

CoOTHOLLEHNE Mexxay aKTVBHOM
MOLLHOCTbIO P (KBT) 1 MONHOM MOLLIHOCTBIO
S (KBA) HasbiBaetca KoadpPUUMEHTOM
MOLLHOCTU 1 0B03Ha4aeTCs Kak COS ¢.
Ero HopmasnbHOe 3Ha4deHue npu paboTte
nexxut B guanazoHe ot 0,7 po 0,9,
oonee HU3KOE 3HaYeHre ONns ManbixX Unu
cnabo 3arpy>keHHblx Opuratenen, onee
BbICOKOE — ANs1 KPYMHbIX.

1s

[unarpamma cootHoleHns P, Q, S n cos @
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KpyTAWmMm MOMEHT

[TyCKOBOW KPYTALLMMA MOMEHT ABuratens
CYLLIECTBEHHO Pa3fiyaeTCs B 3aBUCMMOCTU
OT €ero MOLHOCTUN. ManeHbkun gBuratens,
HanpumMmep, Ha MowHocTb 30 KBT, Kak
npaBunO, WMEET 3HaYeHVe MyCKOBOro
MoOMeHTa B 1,5-25 pasa Bblle
HOMVHA/IbHOrO  KPYTHALLEro  MOMEHTa,
a [ons  gpuratenst CpenHero  pasmepa,
Hanpumep 0o 250 kBT, gaHHoe 3HadeHue
B 2-3 pasa nMpeBbillaeT HOMVHABLHOE.
bonblwve guraten  OBblMHO  VMEOT
HEeBONbLLOM MYyCKOBOW KPYTALLUMA MOMEHT,
KOTOPbIM  MHOrdA MOXET OblTb  [aXKe
MeHbLLIE HOMUHANIbHOrO. Takon aBuraTesib
HEBO3SMOXHO  3amnyCTUTb  MNOA4,  MOJSIHOW
HarpysKow, gaxke nyTem nycka npu nosiHOM
HaNPs>KEHNN.

HoM1HanbHbIN KPYTALLIN MOMEHT
OBUraTenst MOXKHO BbIHMCIUTE C MOMOLLBIO

crnenytowen popmynbl:

_ 9550 x Py

T
n nr

Th = HOMVHAJIBHBIV KPYTALLA MOMEHT (HM)
Py = HOMMHasIbHas MOLLHOCTL ABuratens (KBT)
Ny = HOMVHABHAA CKOPOCTb ABVraTesst (06/MVH)

T | TetTn 1.5 ... 3

/

-

06/MWH
KpviBas KpyTALLero MOMeHTa Ang Asuratens ¢

KOPOTKO3aMKHYTbIM POTOPOM

[lBuratenu c
da3HbIM POTOPOM

Ecnn n3-3a BbICOKOrO NMyCKOBOIO TOKa Hefb-
35 MCMONb30BaTb MPAMOM MYyCK WM Mpu
MycKe MO CXeme 3BEe3[a-TPeyrofibHVK OBW-
ratenb BblOAET CMLLIKOM HUSKUIA MYyCKOBOW
KPYTSALLMMA MOMEHT, OOMYCKAETCS UCMOSb30-
BaHWe crneumanbHOro aAsmratens ¢ dha3HbiMm
KOMbLUAMW. 3TOT CheUMaiibHbIA  OBUraTenb
3arnycKaeTcs MNyTeM U3MEHEHUSI COMPOTUB-
NeHns potopa. [lpn pasroHe aBurarend
COMPOTVIBNEHME MOCTEMEHHO CHKAETCA OO0
Tex Mop, noka He Bymer OOCTUrHyTa HOMM-
HafbHas CKOPOCTb, a ABuUrateslb He Ha4HeT
paboTaTtb Ha CKOPOCTU, SKBWBaSIEHTHOMN
CKOPOCTWU CTaHOQPTHOro ABuraTens C Ko-
POTKO3aMKHYTbIM POTOPOM.

[MpenmyLLeCTBO apurateneit ¢ dasHbIM Po-
TOPOM COCTOUT B TOM, HYTO MYCKOBOW TOK By-
JET HDKE, a TakKe MNOSABUTCH BOSMOXKHOCTb
NOOHATL MYCKOBOW KPYTALUMWA MOMEHT [0
MaKCUMaUIbHOIMO  KPYTSALLEro MOMeHTa. Ho
NCMOMb30BaHVE 3TOr0 METOoAAa 3arlycka ce-
FOOHSA KpanHe 3aTpyOHUTENBHO, Tak Kak Ta-
KOV OBurartenb, a TakXke MyckaTefb B Lenm
POTOPA, UMEKOT OYEHDb BbICOKYHO CTOVUMOCTb.

Ecnn ycTpoWCTBO nnaBHOro nycka
6yOeT UCMNoNb30BaTbCS B TaKUX LIENSX,
TO NoTpebyeTcs 3aMeHUTb ABUraTesb.

I
B\ -
06/MUH

[padhmk Toka gns opuratens
C pasHbIM POTOPOM

O6/MIUH
KpuBas KpyTsLLEero MOMeHTa

NS ABuraTens ¢ asHbIM
POTOPOM
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PasnuyHble yCnoBUS Harpy3Ku

Bce gBuratenn ncnonb3yroTcsa gNna 3anycka u pa6oTbl B pasfnyHbiX TYCOBUSAX,
4YTO noppasyMeBaeT pas3/INdHYK Harpysky Ha pgsuratenb. CyulecTByeT [fBa

OCHOBHbIX (pakTopa,

KOTOpble Heo6XoAuMO Y4YMTbiBaTb:

KPYTALWMA MOMEHT

TOPMO3HOI Harpy3kn 1 MOMEHT UHEPLMN.

KpyTawmin MOMEHT TOPMO3HOM
Harpysku

ST0 NpsIMOe TOPMO3HOE ycunve Ha Basny
apuratens. [Ons  nonyYeHnst  YCKOPEeHWst
aBuratenb AO/MKEeH ObiTb MOLLHee, 4em
Harpyska. [OUHaMUYEeCKUn MOMEHT — 3TO
pasHMLa Mexay KPyTALWMMU MOMEHTaMM
apuratens 1 Harpysku.  Bonblioe

KpyTsaLmia MoMeHT
aBurarens

o

OuHamudeckuia
MOMEHT

KpyTsiLwmii MoMeHT
Harpyaku (Hacoc /
BEHTUNATOR)

0B6/MUH

KpyTawmia

MOMEHT Harpy3Ku
(KoHBEVEPHAS
neHTa / npobunkay

e

06/MWH

KONMM4YeCTBO CMOCOBOB Mycka MO3BONSAET
CHU3NTb KPYTALLMM MOMEHT OBuratens u
TakMM 00pPa3oM YMEHBLUNTL YCKOPAKOLLNIA
MOMEHT, YTO YBENNYNT BPEMSA MycKa.

OuHaMn4ecku  KpyTawmm - MOMEHT =
KPYTALLUMA MOMEHT OBUraTeNa — KPYTALLMN
MOMEHT TOPMO3HOW Harpy3Ku.

KpyTawmia
MOMEHT Harpysku
(koMnpeccop

-

06/MUH
KprBast Harpy3ky MOXXET N3MEHATLCA B 3a-
BUCUMOCTW OT YCNIOBUM MpUMeHeHus. He-
KOTOpble U3 Hanbonee PacnpOCTPAHEHHbIX
BMOOB Harpy3Kn NpUBEOEHbI HXKE.

HacTo nyck nponcxognT 6e3 Harpysku, oHa
npVKnagplBaeTCcs TONbKO Toraa, Korda opu-
rateflb JOCTUraeT HOMUHaNIbHOW CKOPOCTW,
OTO NO3BONSET YMEHBLLUNTb KPYTSALLMIA MO-
MeHT Harpyskn o 10-50 % oT HOMUHasb-
HOMO KPYTHALLEro MOMEHTa Mpw Mycke Mof
Harpy3KoM.
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MoMeHT nHepuun

3a4enCcTBOBAHHbBIN MOMEHT VHEPLIAN UK
Macca MaxoBOro KoJfieca 3aBUCUT OT pas-
Mepa MaxoBKMKa, MOAKIKOYEHHOIO K OCU
apurartens. 3anyck Harpy3ok C MasbiM
MOMEHTOM MHEPLIMM 0BObIYHO Ha3bIBAETCA
HOpMaJibHbIM MYCKOM, a C 60fblUNUM —
TSXKENBIM MYCKOM.

HopmanbHbIN NycK

Masblh1 MOMEHT MHepLMn, KOPOTKOE Bpe-
MSA  MycKa, OBblYHO WUCMONb3YETCA pefe
neperpyskn ¢ knaccom pacuenneHma 10.

[TpMepbl NCMOSIb30OBAHNA — HACOCHI,
KOMMPEeCccopbl, HOCOBbIE MOAPYNMNBArO-
e yCTPOMCTBA U KOPOTKME JIEHTOYHbIE
KOHBENepHI.

MNMyck non 60nbLWON Harpy3Kom %

Bonblwonm MOMEHT uHepuuy, 60JblLloe
BPEMS MycKa, pefie neperpyskn ¢ knac-
coM pacuennenna 30.

MouMepbl UCMONb30BAHUS — BEHTUNNA-
TOPbI, APOOGUNKN, MENbHWULEI U OJNHHbIE
NEeHTOYHbIe KOHBEEepbI.

BonbLnini MOMEHT UHepLUMK TPeByeT 60MbLLETO BPEMEHM MyCKa OJ151 TOT0 »Xe ABUraTens
N C TaKUM XKe KPYTALWKYM MOMEHTOM TOPMO3HOW Harpysku. [aHHas Tabnuua gaer
NPEeACTaBNeHNE O HOPMalbHbIX 3HAYEHUAX BPEMEHW MyCKa AN Pasfn4yHbIX YyCIOBUN
HarpysKu Npu TPEX PasnnyHbIX METOAAX MyCKa.

MpnbnnsutenbHoe BpeMs nycka
[Mpsimon nyck | ['yckartesb no YCTpONCTBO
cxeme 3Be3na/ NiaBHOMo nycka
TPEYrONBbHUK (BpemMs niaBHOro
nycka 10 cek)
BUratesb

- 0.2-0.5cek | 0.4 cek 1 cek

6e3 Harpysku

[Buratenb m

COEeVHEH C HarpysKom

C NOMOLLbO 2 —4 ceK 3 -6 ceK 6 cek

HeBO0MbLLIOIrO MaxoBOro

koneca (HopMasibHbI MyCK)

[Bvratens

COeVHEH C Harpys-

KOW C MOMOLLIbKO 60S1bLLOIO 6 — 8 cek 8-12 cek 8-12 cek

MaxoBOro KoJeca

(MyCK nof 60SbLLOV Harpy3KoW)
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Pasnn4yHble crnocobbl nycka

Huxe npuBeneHo KpaTtkoe onucaHue Hambonee pacnpocTpaHeHHbIX cnocob6os
nyckKa gsurartesien ¢ KOpoTKO3aMKHYTbiM poTopoM. O630p o6wmx npobnem npu
NMycKe 1 OCTaHOBE ABuraTtesisi Npyn gaHHbIX cnocobax npuseneH Ha ctpaHuue 20.

Myck no cxeme 3Be3fa-TPEYrojibHUK

Mpsimon nyck (DOL)

& T R @

| FEFFRVER

Liai g

YCTPOWCTBO NNaBHOro nycka

NMpeob6pasoBaTesib HaCTOThbI
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[Tpsamon nyck (DOL)

[aHHbi BMO, nycka aABnaetcs Havbonee
PacnpOCTPaHEHHbIM, TaK Kak OH ABNSAET-
Cs Hambosee OelleBbIM U KOMMAKTHbIM,
lcxogHoe obopynoBaHME BKAKOYaET B
cebs TONMbKO JIMHEWHbIN KOHTAKTOP, a
TakXXe TernyoBOe UM 3SNIEKTPOHHOE perne
neperpyskn. HegoctatkoM 3TOro MeTo-
Aa SBASETCS TO, YTO NMPY HEM BO3HUKAET
MakKCUManbHO BO3MOXXHbI MyCKOBOW TOK.
HopmanbHoe 3Ha4veHne B 6-8 pas Bbllle
HOMMVHaNIbHOrO TOKa ABUraTesisi, HO OHO
MOXET MPEBbILLATL 3TOT TOK 1 B 14 paas.
TakXKe CyLUEeCTBYET MWKOBbIM TOK WN3-3a
HamMarHNYeHHOCTW, KOTOPbLIN MOXET OblTb
B 20 pas BbilLe HOMWHANIbHOIO TOKa, T. K.
Hanps>KeHne Ha aBuratene B MOMEHT ny-
CKa OTCYTCTBYET.

TOYHbIE 3HAYEHUHA 3aBUCAT OT KOHCTPYK-
U ouratens. Kak npasuio B CBA3K CO
CHVD>KEHMEM COMpPOTUBIEHUSA B OBMOTKax
COBPEMEHHble OBuraTeny uUmetoT bBonee
BbICOKMW MYCKOBOW TOK, YeM CTapsble.

AN
NN

OpHonmHenHas cxema
0189 NpsiMoro nycka
nsvratens

MyckaTenb A1 NPsSMoro
rycka C KOHTaKTOPOM

SIS IIE IS Ol KM 1 JIMHeHbIA KOHTaKTOP
FR 1 Pene neperpysku

[Mpy NPSAMOM MYyCKe MYyCKOBOW KPYTALLNIA
MOMEHT TakXXe OY€Hb BbICOK, N B 60Sb-
LMHCTBE CJlydaeB OH Bbllle Heobxoau-
MOr0. 9TO MOXET MPUBECTU K HEHY>XKHOWN
BbICOKOW Harpyske Ha NpuBOAHbIE PEMHN,
My(DTbl 1 NPUBOOHOE O60pYyAOBaHNeE. Tem
He MeHee eCTb CuUTyauun, Korga sToT Me-
TOA MycKa MpPeKpacHO NOAXOOANT U B UHbIX
METOAaxX HET HUKaKOM HEOBXOO4VMOCTM.

EOQVHCTBEHHbIV BOSMOXHbIN CrIOCO6 ocTa-
HOBKW ABuratens npu npsMoMm nycke —
3TO NPSMON OCTaHOB.

A

T

06/MVIH
KpviBas KpyTALLEro MOMeHTa Mpu MPsSIMOM MyCKe

-

padhmk Toka Npr NPSMOM Mycke O6/MUH

Yye6Hoe noco6ue no BbIGOPY U MPUMEHEHMUIO YCTPOWCTB NAaBHOro nycka | 13



[ lyCK MO cxeme 3Be30a-TPpeyrofibHNK

[yckaTenb MO CXeme 3Be30a/TPEYroNbHYK,
COCTOUT U3 TPEX KOHTaKTOpOB, pene nepe-
MPY3KU1 1 TarMepa. ITOT METOL, MyCKa MOXHO
NCMOMb30BaThb TOMbKO C ABUraTtefieM, KOTo-
PbIl B HOMVHEJIBHOM PEXMME paboTbl Coe-
OVIHEH TPEYroNbHNKOM.

OcHoOBHas Maest UCNosb30BaHVIA Takoro Cro-
coba nycka COCTOUT B TOM, YTO B HaYaUTbHbIV
MOMEHT pasroHa aAsurartensi, ero O6MOTKM
COeOVHEHbI 3BE30MN, YTO OBECMEeHBaET Mo-
HVDKEHHBI TOK. 10 MCTeYeHun onpeneneH-
HOMO BPEMEHN MOOKIIHOYEHNE MEHSIETCA Ha
«TPEYrONbHNK», YTO OBECMNEHUT MOSNHbIM TOK
N KPYTALLMIA MOMEHT.

[PV NOOKIMIOHEHNM MO CXEME «TPEYIONBHK»
HaNMpPsPKEHNE Ha KadKOOW OOMOTKEe aBurare-
1151 COOTBETCTBYET HarpsKeHWo B CETU. TOK
OBuratens pasnensaertcs Mexxay OByMs Ma-
pannenbHbIM1M OBMOTKaM C KO3 DULIMEH-
Tom 1/{/3 oT obLlero Toka. Ecnm conpoTue-
JIEHNE KaKO0M OBMOTKW ABUraTens paBHO Z,
TO CyMMa COMPOTUBIEHWA OS5 napansiefib-
HbIX OBMOTOK — Z//3.

Ecnv geuratens nogkmtodeH 3sesgont (Y),
ero 06MOTKW COeaMHEHbI NOCNenoBaTesIbHO.
['lony4eHHOe MOSIHOEe COMPOTUBIIEHME PaBHO

J3*Z, B pesynkraTe Yero oHO 6yaeT B
KM2 KM3 KM 1

W32/ 2/y3) = 3, T. e. B 3 pasa BbilLie CO-
MNPOTUBIEHVS MPU MOOKIMOYEHNN MO CXEME
«TPEYronbHYK», [OCKOMbKY YPOBEHb HaMNpsi-
YKEHWNSA OOMH W TOT XKe, TOK MPW MOAKIIKOHEHN
Nno cxemMe «3Be3na» OydeT cocTaenaTb 1/3
TOKa MNPV NOOKMKOHEHNN TPEYTONBHUKOM. [ 1o-
3TOMY MPW MYCKe C MOMOLLIbHO CXEMbI 3BE303/
TPEYrONbHVK TOK MNPW MOAKIKOHEHW 3BE3A0V
OyaeT paBeH 33 % OT Toka apuratens, noa-
KITFOYEHHOIO TPEYOSTbHUKOM.

Tak Kak HampshkeHne CETU HEN3MEHHO, Mpu
COEONHEHNM 3BE3OON HAMPSPKEHNE CHIDKA-
ETCH, T. K. HaNPsHKEHME Ha KaxKOoM OOMOTKE
npuratens GyneT coctaensaTe 1/4/3 nuHen-
HOro Harnpsbkenva. [laHHoe MOHWKEHHOEe
HaMpPsHKeHNe TakKe MPUBELET K CHYDKEHNIO
KPYTALLEro MOMeHTa. KpyTalmin  MOMEHT
OyOET yMeHbLLATLCS MPONOPLIMOHANTBHO KBa-
apaty HanpsbkeHus, [(14/3)* (1/4/3) = 0,33 n B
KOHEYHOM uTore ByaeT paBeH 33 % OT KpyTsi-
LLIero MOMeHTa, OOCTYNHOMO NP NOAKIKOYE-
HWM MO CXEME «TPEYIONbHUK». TeM He MeHee,
9TO Cyrybo TeopeTn4eckoe 3HadeHre. Ha
MPaKTKe OaHHOEe 3Ha4YeHue COCTaBIAeT 25
%, T. K. MPWCYTCTBYIOT OOMNOSHUTESNbHbIE MO-
TepW, a Takke apyrme 0Co6eHHOCTU, CBA3aH-
Hble C 3(PMEKTUBHOCTLIO MOAKIKOHEHNSA MO
cxeMe «3Be3fa». [aHHbI Crocob nycka Ham-
bonee ahdekTnBEH NPK NycKe 63 Harpy3Ku

400 B

1
ﬁ/
230B
KM1 KM2 KM3

KM 1
KM 2
KM 3
FR 1

(m)
N i

JIMHeMHbIN KOHTaKTop
KOHTaKTOp «TpeyrofbH1K:
KoHTakTop «3BE€30a»
Pene neperpyakun
Tanmep

[MyckaTenb CO CxemMon coeuHeHnst 3se30a/
TPEYrofbHUK C KOHTaKTopamu 1 pesne
neperpyskm
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WM NPW OYeHb Cnabo 3arpy>KeHHOM MyCKe,
OJIHaKO MpW MNycKe ABuraTtens nop, 60MbLLOM
Harpy3KoW ero NMpuMeHeHe HEBO3MOXHO.

Bonbluaa npobnema npy gaHHOM criocote
nycka MOSBMSETCA MpU MycKe, HarnpuMmep,
HacocoB. [lpmrartesib Ha4HET PasroHATLCS 0
80-85 % OT HOMUHANBHOW CKOPOCTM A0 TOrO,
KaK MOMEHT Harpy3k/ CPaBHSAETCS C Kpy-
TALLWM MOMEHTOM OBUraTenst U yCKOpeHmne
npekpatuTca, [Ons OOCTUXKEHNSs HOMUHAb

MookNoveHne 0GMOTOK ABUrATENs 3Be300MM

UI\R

O6MoTKa
cTatopa

25% (33%) \

RN

o6/
ﬂpm MCcnonb30BaHNK nyckartena rno 81;(HGMG SBGS,D.a/TpeyI’OJ'IbHI/IK CHa4aJia, Korga

Harpyska HeBefnvKa, TOK ByaeT CHUKeH

T

-

O6/MUH

I [NepekntoveHne
nocne 5-10 cek.

HOW CKOPOCTV HEOBXOOMMO MepeKTtoueHme
Ha TPEYrofbHNK, KOTOPOEe 4acTo MPUBOAUT
K BbICOKM MepexoaHbIM 3Ha4YeHNAM 1 6051b-
LLIOro Mo amMnnMTyae NMKOBOro Toka. B Heko-
TOPbIX CryYasiX NMKOBbIA TOK MOXKET MPeBbI-
LLaTh 3Ha4eH1e ToKa MNP MPSIMOM MyCKe.

Kpome Toro, Kak 1 npu MpsiMom rycke, eamH-
CTBEHHbIM CMOCOGOM OCTaHOBKW ABUraTens
MNPy LCMONb30BaHUM CXeMbl 3Be3aa-Tpey-
FOSNIbHNK SABISETCA MPSIMON OCTAHOB,

MNoaxkno4eHne 06MOTOK ABUrATENS TPEYrONBHUKOM

U

30% (33%)

06/MUH

OB6/MUH

Mpu 3anycke Hacoca MOryT BO3HUKHYTb ONPOMHbIE BPOCKM TOKa NPK MepeKoHeHNM
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[ loeocbpasoBarTesib 4acToThl

4acTOTbl Takxe
nHorga HasbiBaoT VSD  (NpwBOOOM C
PEMYIMPYEMON  CKOPOCTBKO  BPALLIEHUS),
VFD (MpriBOOOM C PEryMpyeEMOn 4acTOTOM
BpaLLeHns) unnm npocto npweogomM. OH
COCTOUT 13 OBYX OCHOBHbIX G/I0KOB, OOMH
N3 KOTOPbIX NPeobpasdyeT NepPeMEHHbIN TOK
(50 nnn 60 Tl) B NOCTOSHHbIN, a BTOPOW
— npeobpasdyeT MNOCTOSAHHbIN OBpPaTHO B
NepemMeHHbIn, HO ¢ 4actoton 0-250 Tu,.
YnpaBnsas 4acToTOM TOKa, MPUBOL MOXXET
PErynMpoBaTb CKOPOCTb ABUraTens.

['lpeocbpasoBaTtesib

Bo Bpemss nycka npuBO4 YBENU4MBAET
vyacTtoty o1 0 'y, oo YactoTsl ceTn (50 nnn 60
[u). Brnarogaps NOCTENEHHOMY YBEIMYEHNIO
4aCTOTbl MOXHO CYUTaTb, YTO ABUraTENb

T

06/MUH

paboTaeT Ha CBOE HOMVHaJIbHOW CKOPOCTU
0N OJaHHOW  4YacToTbl.  Kpowme  Toro,
MOCKOJbKY MOXHO CYUTATb, YTO ABUratesb
paboTaeT HaA  CBOEN  HOMWHANbHOW
CKOPOCTW, HOMWHaSIbHbIV KPYTALLMIA
MOMEHT [OCTyrneH cpagdy, a TOK Oyaer
NPUONM3NTENBHO PaBEH  HOMUHATIBHOMY.
Kak npaswio, NpuBOL OTKIKOHYAETCH, eCnn
TOK MpPEeBbILLAET HOMUHASBbHLIN B 1,5 pasa.

Mpn  mncnonmb3oBaHMM  MpuvBoda  AfA
yrpaBneHust OBuUraTenieM Takke MOXKHO
BbIMOSHWTL ~ MJIaBHbIKM ~ OCTAHOB.  3JTO
OCOBEHHO MOMNe3Ho MNpM OCTaHOBE HACOCOB,
T. K. MO3BOSAET M36eXKaTb MapaBIN4eCKOro
yaapa, a TakxXe NoBPeXXOeHNA KOHBENEPHbIX
JIEHT.

HacTOTHbIV NPeobpasoBaTtellb AaXKe BO BPEMSI NMycka paboTasT

Ha HOMWHAJIbHOM TOKe N KPYyT4HLLeM MOMEHTE
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Bo  mHormx
HEMNPEPbIBHO  PEryiMpoBatb  CKOPOCTb
BpaLLleHust aBuratens, ons 3TOro
O4YEeHb XOPOLLUO  MOOXOAUT  YaCTOTHOE
PEerynmpoBaHme. TeM He MeHee, BO MHOIMIX
chnyqasix npmBof4, MUCMONb3YETCHA  TOSIbKO
ONg  3arnycka W OCTaHOBa ABuWraTtend,
XOTS  HeobxoOQMOCTb B HEMPEepbIBHOM
PEryIMPOBaHMM  CKOPOCTU  OTCYTCTBYET.
Takoe pelleHve  daBNAeTCa  USNAULLIHE
JOPOrM MO CPaBHEHUIO C, HaMpUMep,
YCTPOWNCTBOM MNI@BHOrO Mycka.

YCTaHOBKaX  HeOoBXooMMOo

[Npy cpaBHeHUN yYCTPOWCTBA MJ1IaBHOIO
nycka wn npvBoga NOCNegHUn  UMeeT

3aH1MaeT 6ornblle NPoCcTpaHcTBa. [pvBog,
TakXKe HaMHOro TshKenee, Yem YCTPOVCTBO
MNaBHOrO Mycka, YTO AenaeT ero MeHee

XenaTtenbHbIM — peLleHVeM,  Hamnpumep,
Ha MOABVMXKHOM TpPaHCMopTe, rOe BecC
NUMeeT BOoNbLLIOE 3HadeHre. HakoHel,

TaK Kak MpuvBOO W3MEHAET 4acToTy U
hakTn4eckn CO3HaeT  CUHyCOMOANIbHYHO
BOSMHY, MPW €ro WCMonb30BaHUM B CETU
OyoyT  NoOsBMAATBCS  rapMOHWKW.  [ns
YMEHbLLUEHVS BIIUSHWA LaHHbLIX MPOo6emM
NCMONb3YOTCA OOMONMHUTENbHbIE (PUIIETPbI
N 3KPaHNPOBaHHbIE Kabenn, HO APMOHUKN,
Kak MpaBuno, HEBO3MOXHO YCTpaHWUTb

MONMHOCTbLHO.
ropasno 6osbluve PUsn4ecKmne pasmepbl
;F;ﬁi'—'.c‘;:‘ﬁ:
I~
Ei\ ABB _
= AC
=X DC
% Q1
= DC
| % AC
R ° | KM 1 JIVHelHbI KOHTaKToP
! § = Q1 [peobpasosatens
|} ' 4acTOTbl
M KM 1
A
()
[Npeobpazopatesnb OpHonMHerHas cxema

ansi npeobpasoBartens
YaCTOTbI

HacCTOThbl
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YCTPOMCTBO MaBHOIO Nycka

YCTPOWCTBO MaBHOMO nycka He N3mMeHs-
0T YaCTOTYy USIM CKOPOCTb Kak 3To aenaeT
npuBoL. BMecTo aTOro oHo nfiaBHO Hapa-
LLMBAET HanpsiXKeHne, KoTopoe MNogaeTcs
Ha OBuraTeflb, OT HaYanbHOro 3HAYeHUs
[10 MOJSHOrO.

[MepBOHa4YanbHO HanpshkeHue Ha [OBu-
ratene npw nycke HacTONbKO Maso, YTO
MOXXHO PEerynmpoBaTh TOSIbKO 32300 MeX-
Oy 3ybyaTbiMU Konecamu UM PacTsXu-
MbIMU MPUBOAHBIMU PEMHSAMWU U T. A., YTO
No3BONSET N36EXKaTb PE3KNX PbIBKOB MpW
nycke. lNocTeneHHo HanpsiXXeHne 1 KpyTs-
LM MOMEHT YBENMYMBaIOTCS, a Harpy3ka
HaunHaeT yckopaTbesa. OOHUM 13 npeu-
MYLLECTB 9TOro MeTofa Mycka sBNsieTcs
BO3MOXXHOCTb TOYHOW PErynnMpoBKN Kpy-

YCTPONCTBO NNAaBHOMO MycKa

TALLEro MOMEHTa B 3aBUCUMOCTW OT MO-
TPEOHOCTEN, N HaMNYNA UNN OTCYTCTBUSA
3arpysku.

icnonb3oBaHWe yCcTpoucTBa MnaBHOro
nycka Mo3BOMIAET YMEHbLUNTL MYyCKOBOW
TOK M TeM caMbIM nasbexartb MnageHns
HaNPs>KEHNA B CETU. Takke Mnpu 3TOM
YMEHbLLIAETCHA MYyCKOBOW KPYTALLUMA MO-
MEHT W MEXaHU4YeCKME BO3OENCTBUA Ha
obopynoBaHve, YTO CHMXXaeT Heobxoau-
MOCTb B OB6CNyX1BaHUU 1 pemMoHTe. Kak
N MPWBOA, YCTPOWCTBO MMaBHOMO Mycka
MOXXET BbIMNOJIHATL MJIaBHbI  OCTAHOB,
YyCTpaHAA rmapoynap M CKavky OaBreHus
B HACOCHbIX CUCTEMAX M NO3BONAA 13be-
»XaTb MOBPEXAeHUs XPYNKOoro Matepuana
Ha NEHTO4YHbIX KOHBENepax.

ANNAN
NN\

KM 1

FR1 [

o [gx

KM 1 JIMHENHBIV KOHTAKTOP

FR 1 Pene neperpyskn

Q1 YCTponcTBO MNaBHOro
nycka

OnHonvHerHast cxema

07191 yCTPOWCTBA MNaBHOMO Mycka.
YcTaHaBnmMBaTh JIMHENHbIA KOHTAKTOP

He 064A3aTeNbHO, HO PEKOMMEHLYETCA LA
0BECTNEYEHNS ANEKTPUHECKON N3ONALMN.
HekoTtopble mogenu YT nmetoTt
BCTPOEHHOE pefe Neperpyskn.*

®YcTporicTea nnasHoro nycka PSE 1 PSTX o6napatoT
BCTPOEHHOW 3aLLMTON OT MEPErpy3Ku.
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H3KMI ypOBEHb Harpy3Kin BbICOKMIN ypOBEHL Harpy3Ku
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KpuiBble KPYTALLErO MOMEHTA 1 TOKa NPy 3arycke Clato U CUMbHO 3arpy>KeHHOro ABuratens
C NOMOLLIBKO YCTPOWCTBA Mi1aBHOro Mycka
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CpaBHeHMe pasnnyHbiXx METOO0B MycKa

B paHHoOM Tabnuue onnucaHo, Kakne Npo6semMbl MOXXHO NPeaoTBPaTUTb, UICNOJb3YS
pacnpocTpaHeHHble MeToAbl NMycKa.

NMpepoTBpawaeman npobdbnema

Tun npo6nemsl : MeTop, nycka
: o - Myck no cxeme : 9
: Mpsamon : : . YcTpouncteo
g i 3Be3na- : MNpuBopabl :
: NyCcK : : : NJ1aBHOro nycka
: . TPEYrofIbHUK :

CKOMbXXeHne - Her . CpepHee - [a - [a
PEMHEN U CUSbHBIN : : : :
N3HOC MOALLIMMHVKOB

BbICOKMIN MyCKOBOW TOK : HeT [a La Ha
CunbHbIN N3HOC ' Het ' Het ' [a : Ha
npmMBOOHOIO . (Npw nycke nog ‘
MexaH13mMa . Harpyskown)

MoBpexaeHHble ' Het ' Het ' Ha ' Ha

TOBapbl/ MPOAYKLVS
BO BpPeMsi OCTaHoBa

MmMopaBnnyeckun yoap : Het ' Het ' [a ' [a

B TPY6OMPOBOOHON : (ycTpaHseTcs ¢
cvcTeme npw  MOMOLLISIO KOH-
OCTaHOBE | TPONSA KPYTALLEro

: MOMEHTA, CHIDKA-
. eTCe C MOMOLLIBIO

: M1aBHOrO KOHTPO-
| 1191 HaMPshKeHVIsi)

MexaHn4eckume : : : :
neperpysKu npu - Het . Het - [a - [a

PacyeTtHasa cpepHasa
CTOMMOCTb YCTAHOBKM
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ObLwasa nHpopmaums ob ycTponcTee
N1aBHOMoO nycka

YCTpONCTBO NNaBHOMO NMycka COCTOUT U3 HECKONIbKNX OCHOBHbIX KOMMOHEHTOB:
TUPUCTOPOB, KOTOPble MOryT perynmpoBaTb Hanpsi)XXeHue, nogaBaemMoe Ha
aBuratenb, a Takxke 6noka neyatHbix nnat (PCBA), koTopbin ncnonb3yerca s
ynpasneHust Tupucropamu. Kpome atoro, yCTpoucteo o60opynoBaHoO pagnartopom
U BEHTUNATOpPaMu, KOTOpble pacceuBaloT Tenno, TpaHchopmaTopamMm ToKka ans
n3MepeHust Toka u (B HEKOTOPbLIX Clyyasax) gucnieem um KnaBumaTypom, a Takxe
Cco6CTBEHHO KOprnycoM. Han6onee pacnpocTpaHeHO UCMOoNb30BaHNE BCTPOEHHbIX
6annacHbIX KOHTAKTOB B FMaBHOW LEenn, KOTOpoe NO3BOISET CBECTN K MUHUMYMY
noTepu MOLWHOCTU B HOPMaJibHOM pexume.

B s3aBucumoctn oT mMopgenn yCTpoMCTBa MNJIaBHOro nycka, OHO MOXeT ObiTb
OCHaLl,eHO BCTPOEHHbIM perne neperpy3ku (EOL), 4To ycTpaHsaeT Heo6XoguMoCTb
MCNONb30BaHUA BHELUHEro pene, gatiyuka C MoJjIoXKUTesNIbHbIM TemnepaTtypHbIM
KoacppuumeHTom (PTC), cBA3bIO Yepe3 NHTepdenc NPOMbILLUIIEHHON LUUHbI U T. 4.

Knemmbl
CYNOBOW Lienu

TupucTop

Kopnyc
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[lpuHUMN 0EeNCTBUA YCTPOWCTBA

nfaBHOMO Nnycka

YCTPOMCTBO MNaBHOrO Mycka UMEET OBa
BCTPEYHO-HanpaBNeHHbIX TMpUCTOpPAa,
YCT@HOBJIEHHbIX B KaxkOon dasze. Tupu-
CTOPbI ABNAIOTCA MOSYNPOBOAHNKOBbLIMW
SNEKTPOHHbIMW KJIKo4aMu, 1 UMEKT OBa
YCTOMYMBBIX COCTOSAHNSA: 3aKPbITOE COCTO-
AHME, TO eCTb COCTOAHNE HU3KOW MPOBO-
OVMOCTU, 1 OTKPbITOE COCTOSIHME, TO €CTb
COCTOSIHME BbICOKOW MPOBOAVMMOCTU, NpU
KOTOPOM OHW NPOMyCKaroT TOK.

['1pr BbINOMHEHUW NIABHOIO NycKa curHarl
nycka OTMNpaBfsAeTCA Ha TUPWUCTOPbLI Ta-
KM 06pasoMm, 4YToObI npoxoanna TONbKO
NOCNefHAA HYacTb KaxkOooro nosnyrnepuona
CUHycOoMOanbHOro HanpshxeHusa. Bo Bpe-
MSA TycKa curHan nycka OTrnpaBseTca
BCe paHblle W paHblue, MOo3BONdAd BCe
fonblUen 1 60NbLUEN YacTX HaNPsSXKEHUS
NPOXOAUTbL 4Yepe3 TUPUCTOPbLI. B KOHLUe
KOHLIOB CUIMHas Nycka OTnpaBfsgeTCa TO4-
HO MOCNEe NPOXOXXOEHNS HYNS, MOCNE Yero
npoxoamt 100 % Hanpsi>keHus.

T. K. 4Yepe3 TUPUCTOPbI MNPOXoauUT BCe
fonblle 1 6onblle HaNPsSXXeHWs, OaHHbIV
NPOLLECC MOXHO paccMatprBaTh Kak Ha-
palmMBaHne Hanps>KeHna OT Ha4dasbHOro
3Ha4YeHNsA K NOJTHOMY.

[Mpy  BbINOMIHEHUKX MIABHOIO OCTaHOBA
npoucxoauT obpaTHbIM mpouecc. B Ha-
YasibHbI MOMEHT BPEMEHW, 4Yepes TUpu-
CTOPbI NPOXOANT MOJHOE Hanpsi>KeHue, a
nocse nofadn KoMaHabl Ha OCTaHOB OBU-
ratensd, curHan OTNpPaBfsAeTCsa BCE MO3XKE
N NMO3Xe, 3a CHET Yero 4epes TMPUCTOPbI
NpPOXoauT BCE MeEHbLLE U MeHbLLE Hanps-
YKEHUSA, BMIOTb OO KOHEYHOrO 3HA4YeHMs.
[Nocne aToro Hanpsh»keHne Ha asuratenb
HEe NopaeTcsl U ABuraTesib OCTaHaBMBa-
eTcs.

VY A Y AV &
| | |

MNepexonp! Hepes
HyNb

N\

Vron
OTKPLITUSA

Myck: B Ha4ane TMpUCTOpbLI MPOonycKatT YacTb
HaNPs>KeHUd, a 3aTeM YBENNYMBAKOT €0 B
COOTBETCTBUW C YCTAHOBJIEHHLIM BPEMEHEM
pasroHa.

OcTaHoB: TPVCTOPbI MPOMNYCKaloT NOMHOe
HanpsKeHVe, a Npu Havase njasHoro ocTaHoBa
YMEHbLLIAIOT ero B COOTBETCTBUW C YCTAHOBIEHHbLIM
BPEeMeHEeM OCTaHoBa.

L] Boikn. TrupncTOp HE NPOBOAUT TOK
M Bk TrupmcTop NPOBOAUT TOK

Bpema
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Tak Kak HanpsbkeHne Ha gsuratene
BO BPEMSA MyCKa YMEHbLUAETCS, TOK W
KPYTALUMA MOMEHT TakKXXe CHMXatoTCS.
Ecnnm  Hamps  >KeHne CHWXaeTca Oo
50 % OT nNOMHOro 3HaveHus, TOK
CcHM3UTCA npubamantTenbHo A0 50 %
OT MAaKCUMaJIbHOro 3HA4YeHUA Ha 3TOW

CKOPOCTW, a KPpyTamin MOMEHT —
npUGAN3nUTENBLHO 00 25 %.

Huxe nepe4YncneHbl OCHOBHbI€e
npenMyliecTea NCNoJfIb30BaHNA

yCTpPOMCTBA NJIABHOIO nycka:
[lyCKOBOW TOK CHWXXAETCA HaCTOSbKO,

4YTO 3TO NO3BONISAET nsbexartb
npocanku HanpPs>KeHnsa B CeTWu.
YMEHbLUAeTCA KPYTALWMW  MOMEHT, 3a

CYET 4YEero CHMXKaeTCs MexaHn4eckoe
Hanps>KeHne Ha obopyaoBaHuMe, a TakxXe
HEOOXOOMMOCTb B OBCHyXMBaAHUN U
PEMOHTE, 1 YBEINYMBAETCS CPOK CJ1y>KObl
obopynoBaHusa. HakoHeL, C  MOMOLLBHO
NJaBHOro OoCTaHoBa YyCTPaHAETCH
rmaopoyaap B HACOCHbIX cucTeMax W
CHW>KaeTCs Harpyska Ha 06opyaoBaHueE.

100% f~-=---------~ :;;:;;:;;;;r—————————

U = 50% I/
>
Bpemsi
|
| =50%
o
06/MWH
T= Ul = Ue2
‘ U,=50% =>T=25%
T
T=25% =]

BpEMS
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YnpaBneHme KpyTAawmmMm MOMEHTOM

YCTPOMCTBO MJfI@aBHOMO MycKa BbIMOMHAET
NMYyCK 1 OCTaHOB, MOCTENEHHO NINHEVHO Ha-
paLmBas U CHKast HanpshkeHne. Tem He
MeHee, NMHENHOE N3MEHEHNE HaMPSKEHWS
He Bcerga obecnevmBaeT NMHEeNHOE N3Me-
HeHVe KPYTALEero MOMeHTa Ui CKOPOCTW.
B Takom cnyyae npuMeHseTca QyHKLMS
ynpaBneHusi KpyTawmMM  MOMEHTOM. [pu
MNaBHOM W3MEHEHNN HAMPSPKEHNS YBESN-
YMBAETCHA UMM YMEHBLLAETCA HE HarnpsiKe-
HMe, a KPYTAWWA MOMEHT. ITO [enaercs
C MOMOLLBIO NETIV PENYIMPOBaHNA, B KO-
TOPOWN MYTEM U3MEPEHUST HanpPsKeHs ”
TOKa BbIYNCNAETCH KPYTALLMNA MOMEHT. OTOT
KPYTALLMMA MOMEHT 3aTeM CpPaBHMBaETCHA C
HeobXoOMMbIM, TMOCMIE YEro HanpsKeHue
PErYNNPYETCHA TakiM 06pa3oM, YTobbl CO-
OTBETCTBEHHO W3MEHWUICS KPYTALLMN MO-
MEHT.

YnpasneHne KpyTaLyM MOMEHTOM OCO-
B6EHHO aKTyanbHO A OCTaHOBA HaCOCOB,
e BHE3arHoe CHYPKEHNE CKOPOCTN MOXKET
NPUBECTU K rapoydapaM 1 CKavkam [aB-

JIEHVSI, KOTOPbIE MOIYT BbI3BaTh OrPOMHbIN
MEXaH4YEeCKNN M3HOC Hacoca, KamaHoB U
CUCTEMBI TPYO.

[Npy BbINOMHEHWN OCTaHOBA C MaBHbIM
N3MEHEHMEM HamMPsPKEHWST OHO HadMHaeT
YMEHbLLATbCA Ccpagdy Mocne MnofyyYeHns Ko-
MaHdpl. TEM HEe MeHee, MO MeEPE YMEHbLLIE-
HNA HanpshkeHust ByaeT Bo3pacTaTb TOK.
97O NPOUCXOAUT MOTOMY, YTO ABUraTefb
OyaeT NbITaTbCst OCTATbCS B CBOEM HbIHELLI-
HEM COCTOSAHUN. T. K. KPYTSALLMM MOMEHT 3a-
BUCUT KaK OT HampshKeHWs!, Tak 1 OT TOKa,
OH OyOeT ocTaBatbca 6onee UM MeHee
HeM3MeHHbIM. [0 MpoLLIEeCTBMM onpeneneH-
HOMO Meproda BPEMEHU, B TEYEHME KOTO-
POro HamnpshPKeHWe AOCTATOYHO CHU3UTCA,
NPOM30MAET ObICTPOE NaAeHME TOKa U KPy-
TALWEro MOMEHTa, ABuratefls Pe3KO OCTa-
HOBWTCSA. TakoW OCTaHOB BCE paBHO OyaoeT
ropasfgo Nyulle, Yem MpsMon, HO OH He
NOOXOOUT ANst MHOMMX HACOCHBbIX CUCTEM,

NnoaToMy TPebyeTcs Apyroe peLLeHie.

P notp.

|-> P notepay

T ontum.

Anroputm ynpaeneHna Kpytauwmm MOMEHTOM
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[pn ynpaBneHn KpyTALWKYM MOMEHTOM
MOCTENEHHO CHMKAETCS He HanpsXeHue,
a KpyTALWMn MOMEHT. ['lpn aToM aBuratesb
cpasy Xe 3amMeniseTcd, ynpasnsemMoe 3a-
MeLSIEHE BbIMONHAETCA BMIOTL 4O MON-
HOro 0CTaHoBa, CM. PUCYHOK Crpaga.

06/MVH CurHan octaHoBa

XOpOLWWA KOHTPOSb KPYTALLLErO MOMEHTa
apuratens MMeeT pellarollee 3HadeHune
ONa NpefoTBpalleHvs rmgpoydapa. Iem
He MeHee, 9TOro He O0CTaTo4YHO. Takxke BpEMS
Heobxodnma KpmBas KPYTALLEro MOMEH- VADABNEHVIE KPyTTALLYM MOMEHTOM

Ta, MNOCTPOEHHaA TakKM o6pa30M, HYTO-  mmmmm [ HEAHOE UBMEHEHUE HAMPSKEHNS

Obl n3bexaTtb rugpoygapa. JInHenHoe

CHM>XeHmne prTﬂLLl,erO MOMEHTa — 3T0 ynpaBneHvle KpyTAWwWnM MOMEHTOM obecnevnTt
He O4YeHb XOPOLWMIA Crnoco6 ocTaHoBa fosee NpAMoe BO3OeNCTBME 1 Bonee NMHENHOE
Hacoca. KOMI'IaHI/IFl ABB B TeueHue Anu- YMeHbLUEeHWe CKOPOCTU BO BpemMsA OCTaHOBA.
Te/IbHOrO BPEMEHU TECHO CcOoTpyaHu4ana
C MPOM3BOOUTENSAMKN HACOCOB, YTOObI MO-
HATb, Kak HauyylmM 06pa3oM BbIMNON-
HATb OCTAHOB HacoCOoB. [locne 6onee Yyem
TbICSYN Pa3NNYHbIX TECTOB W CUMYASALNN
C pPasnMyHbIMN KOMBUHAUMAMM HaCOCOB
n anekTpoasuratenen komnaHms Abb
paspaboTtania onTUMasibHYKO KPUBYHO, MO
KOTOPOW CredyeT npousBOAnTb OCTAHOB
Hacoca.

Cu1MBON ynpaBneHnst KpyTALLYIM MOMEHTOM.

YCTponcTBa nMnaBHOMO nycka
C (PyHKUMEN ynpaB/eHus
KPYTALLMM MOMEHTOM
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PaznuyHbie 0bnacTty npuMeHeHns

Bce pBuratenn ucnonb3yrTcsa gns nycka U paboTbl B pasfiMyHbiX obnactsax
npumeHeHusa. B aTon rnaBe paccmaTtpuBalOTCA HeKOoTopble u3 Haubonee
pacnpoCTpPaHEeHHbIX U3 HUX — BEHTUJIATOPbI, HACOCbI, KOMMNPECCOPbI, JIEHTOYHbIE
KOHBeWepbl, Apobunku un wmenbHUubl. PasnndHble o6nactu npuUMeHeHuns
nogpasymeBaloT pasfinyHbie YCOBUA Harpy3km Ha gBuraTtesfib, Kak yKkasaHo Ha
ctp. 10-11.
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LIEHTPOBEXKHbBIN BEHTUNATOP

BeHTnnatopbl O6bIMHO MMEKT 60NbLIOA MOMEHT MHepuunm un3-za 60nbLIOro
MaxoBOro kKoseca. HekoTopble BEHTUIATOPbI MOXXHO 3arnyckaTb C MOHMXEHHbIM
KPYTALWUM MOMEHTOM Harpys3Ku, C 3aKpbITON 3aCNIOHKON. DTO NYCK 6e3 Harpysku,
KOTOpPbIN npoxoauTt npouie (6bicTpee), HO MU3-3a BbICOKOrO MOMEHTa WMHepuuun
BpeMsi MycKa MOXeT 6bITb JOCTATOYHO 60J1bLUMM.

Mpsamon nyck

BbICOKMIA MOMEHT VHEPLMM BEHTUNATOPOB
NPVIBOOUT K GOSbLUEMY BPEMEHN 3arycka.
B codetaH ¢ 6OMbLUMM MyCKOBbIM TOKOM
NpU MPSAMOM  TYCKE 3TO MOXKET TMPVIBECTU K
CEPbE3HOMY MafeHMIO HamnpshKeHs B CETU,
YTO MOXET HEratBHO MOBMMATL Ha ApYyroe
obopynoBaHye.

LIeHTPOBEXHbIE  BEHTUNSATOPbI OYeHb  Ya-
CTO MPWBOOSATCS B ABWPKEHME OOHUM WIN
HECKOSIBKMI - MPMBOAHBIMY  PEMHAMM.  Bo
BPEMA MPAMOrO Mycka 3TV PEMHN CKJITOHHbI
K MPOCKasb3bIBaHNKO. 3TO MPOUCXOOUT MO-
TOMY, YTO MYCKOBOW MOMEHT OBUraTens B Ha-
Yasie CMULLIKOM BbICOK, @ PEMHM HE B COCTO-
SHM NepenaTb Takoe ycunve. 31a TUnndHas
npobrnema MNprBOOMT K BbICOKMM 3aTparam
Ha TEXHUYECKOE OBCNy>)KMBaHME, a Takke K
MPOVBBOACTBEHHBIM MOTEPSIM, KOTOPbIE BO3-
HUKaKOT MPWY HEOBXOOVMOCTW OCTaHaBIBaTb
MPOVIBBOACTBO AN 3aMeHbl peMHen 1 MoA-
LLUMMHNKOB.

lNMyck no cxeme

3Bespa/TpeyronbHuk (Y/D)

[yckatenb Mo Cxeme 3Be30a/TPeyroNbHUK
obecre4vrBaeT 60oMnee HU3KUA MyCKOBOW MO-
MEHT. TeM He MeHee, 13-3a TOro, YTO Kpy-
TALLWA MOMEHT Harpy3k/ BO3PACTaeT Mpo-
MOPLIMOHASTIBHO  KBafpaTty CKOPOCTW, Mpw
MOOKMOYEHN 3BE300V KPYTALLMA MOMEHT
aBuratena He OyaeT OOCTaTOYHO BbICOKUM,
YTOObI Pa30rHaTh BEHTUNSATOP 00 HOMUHASTb-
HOW CKOPOCTW.

[pU MEepEeKtoYEHN Ha TPEYrONbHVK ByayT
MPOTEKATH MKOBbLIE TOKW, S3HAYEHMA KOTOPbIX
HaCTO PaBHbI U MPEBbBILLIAKOT 3HAYEHVIA MPK
MPSIMOM TMYCKE, YTO CHOBA BbIBOBET CKOJbXE-
HVYe pemMHen. MOXXHO YMEHbLUMTL CKOJbKe-
HME NMyTEM CUNbHOIO HaTsXeHWa pemHen. Ho
STO BbIBOBET BbICOKME MEXAHHECKWE Harpy3-
K Ha NOALLUMMHVKA B OBUraTesne 1 BEHTUIATO-
e, a COOTBETCTBEHHO — BbICOKME 3aTpartami
Ha TEXHNYECKOE OBCITY>KVBaHME.,
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LIEHTPOBEXHbBIV BEHTUNATOP

YCTPOMUCTBO NaaBHOro nycka

PelwnTb NpobnemMy C CKONMbXXEHNEM PEM-
HEW MOXXHO, YMEHbLLMB MYyCKOBOW MOMEHT
apuratens Bo Bpems nycka. [Npun ncnonb-
30BaHWM YCTpOMCTBA MMIaBHOMO nycka
ABbB Hanps»keHne B Hadane nycka CHW-
>KAeTCs 40 HU3KOro 3Ha4yeHrst. 3atem OHO
NMOCTEMNEHHO YBENNYNBAETCS, YTOObI 3any-
CTUTb BEHTUNATOP. YCTPOWCTBO MaBHO-
ro nycka npenocTaBnseT BO3MOXXHOCTb
HaACTPOWKM MapamMeTpoB, YTO MO3BONSAET
COOTBETCTBOBATbL  JIIOObIM  Ha4asibHbIM
YCNOBWSIM, HanpumMep, npu nycke 6e3 Ha-
FPY3KW U MyCcKe Mof, BbICOKOW Harpy3KoWu.
icnonb3oBaHMe YCTPOWCTBA MaBHOIO
nycka MNO3BOMSET YMEHbLLUNTL MYyCKOBOW
TOK MNPV MNycke OBUratens U TemM CambiM
n3bexaTb NafeHUsa HanpPs>XeHNa B CETU.

HekoTopble yCTpoWcTBa MfaBHOro Mnycka
NMEIOT BCTPOEHHblE MeXaHU3Mbl 3aLLnThl
OT HeOrpy3KK, KOTOPbLIE ONPeaensatoT na-
JleHne ToKa, Bbl3BaHHOE Pa3pbiBOM PeM-
Hs, U OCTaHaBNMBAlOT ABUratesnb B Lensax

npenoTBpaLLEHNA AaNbHENLLNX MOBPEX-
OEHNN.

Bbi6op ycTponcTBa njiaBHOMo rnycka

BeHTunatop 06blMHO 060pynoBaH 60Sb-
LM  MaxOBbIM KOJIECOM C  OONbLUNM
MOMEHTOM WHEPLMN, WU3-3a YHero mnyckK
NPOXOAUT MOL BbICOKOW Harpyskown. Bbl-
oepuTe YCTPOWCTBO MNAaBHOrO Mycka Ha
OAVH pasmMep bonblue, YeMm pasmep OBu-
rarensa B kKBT.

T. K. 60JIbLLOE MaxoBOEe KONeco BEHTWUIIS-
Topa YyBEMMYMBAET BPEMS, HEOOXOOMMOE
ONA OCTaHOBa BEHTUNATOPA, B OaHHOW
CXEME 3arpeLulaeTcs UCnonb3oBaTh Nnas-

HbIA OCTAHOB.

PekomeHpoyemble 6a30Bble HACTPOMNKM:
[NnaBHbIv nyck: 10 cek.

[1naBHbIV OCTaHOB: O CeK.

HavanbHoe HanpsxeHne: 30 %

YPOBEHb OrpaHndeHns toka: 4 * lg
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LIeHTpOBEXKHbBIN HACOC

CymeCTByeT MHOro pasjimMdHbiX TWUNOB HaACOCOB, Harnpumep, nMnopLiHeBble,
Ll,GHTpOﬁe)KHbIe, BUHTOBbIE HAacocChl N T. . Hanbonee pacnpOCTpaHeHHblﬁ BapuaHT
— 9TO LleHTpOGG)KHbIﬁ HacoC, MMeHHO OH OonnucbiBaeTCAa B ,D,aHHOI7I rnaBe.

Mpamon nyck

3anyck Hacoca, Kak MpaBwio, He
NPeacTaBnaer 0oMnblwor Npobfemsl
C TOYKM 3PEHUSA SNEKTPOIHEPTUN,
[lpobnemMa 3aknto4aeTcss B WU3HOCe,
BbI3BA@HHOM  BOJSIHAMW  ryapoyaoapa
B cuctemMe TpybonpoBOaAOB. [akue
BOJIHbI  CO3paroTcsa  Mpu  Nycke
aBuratenst 1 OCO6EHHO MpPW CANLLKOM
ObICTPOM OcCTaHoBe. V13-3a masou
MacCbl MaxoBOro Kofieca ¥ BbICOKOrO
TOPMOSHOIO  KPYTALWEro  MOMEHTa

Hacoca  MPAMOM  OCTaHOB  MOXET
NPVBECTN K PE3KOMY OCTaHOBY Hacoca,
4TO BbI3OBET IMOPABANYECKUN  yaap
N ckadku pgaeneHus. [pu  eguHWYHOM
OCTaHOBE 3TO MNPOCTO Heyao6CTBO, HO
NPV BbINOSIHEHN HECKONMbKNX 3aMyCKOB 1
OCTaHOBOB B 4acC Kaxkdplh AeHb HaCOCHas
cuctema 6ygeT CUNbHO  MOABEpPXKeHa
N3HOCY. OTO CO34aeT HeoBbXOOMMOCTb B
OBCNYXMBaAHUM N PEMOHTE U OaXe XYyXKe
— B HesanaaHMpoOBaHHbIX OCTaHOBax.
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LIeHTPOBEXHbIN HACOC

MNMyck no cxeme
3se3pa/TpeyronbHuk (Y/D)

[pn NycKe No CxemMe coeanHeHns 3se3na/
TPEYroNbHUK MOXHO YMEHbLLUNTL MYyCKO-
BOV KPYTAUWMA MOMEHT. TeM He MeHee,
npy  MNOAKMOYEHUM OOMOTOK 3BE340M
OBUraTeNto He XBaTaeT KPyTHALWero Mo-
MEHTA, YTOObI 3aBEPLUMTb MYCK 1 JOCTUYb
HOMUHANBHOM CKOPOCTU. KBagpaTuyHbIN
KPYTALLMA MOMEHT Harpy3kn CTaHOBUTCA
CNVLLKOM BbICOKMM [ON15 ABUraTenst npw
JocTmxeHUn ok. 80-85 % HOMMHaNbHOWM
CKOPOCTU. HYTOObI NPOOOIIKNTL Pa3roH A0
MakCUMaJIbHOM CKOPOCTU  HeobXxoaMMO
NEePEKTIOYEHNE HA TPEYrONbHUIK.,

Mpun NepeKMoYeHnn Ha TPEYroSIbHUK KOH-
TAKTOP «3BE3[a» PasMbIKAETCsl, a KOH-
TAKTOP «TPEYroflbHVK» — 3aMbIKaeTcs.
OpHako, ANs nNpefoTBpaLleHns KopoT-
KOro 3aMblkaHust Heobxoanma 3a4epyKKa
B 50 MC MeXIy pPasMblKaHNEM KOHTaKTO-
pa «3Be3dbl» N 3aMblKaHWEM KOHTAKTO-
pa «TpeyronbHWKa». 3a 9TO Bpems ayra
ycrneBaeT UcHesHyTb. K coXanenuo, 1s-

A

06/MUH

3a BbICOKOIO TOPMO3HOIO KPYTALLETO MO-
MEHTa Hacoca ABuraTesib B 37O BpeMs Oy-
0eT 3aMmennaTbes. B Hem Bce euwle byaer
NPUCYTCTBOBATb MarHUTHOE MNOJsE, U Npu
3aMblKaHUM KOHTaKTOpa «TpeyrofibHuKa»
PA3HOCTb MOTEHLUMANOB MeXay CEeTb
N OBUraTesieM MOXEeT ObiTb B [Ba pasa
Oofblle Hamps»KeHUa CceTu, OocTuras
800B B ceTu C HOMUHAaSIbHbIM Hanps>xe-
Huem 400 B.

Takoe BbICOKOE HamnpsxXeHne co3gact
OrPOMHbIV BbIBPOC TOKa, KOTOPbLIN, BOS3-
MOXXHO, MPEBLICUT MUK HaMarHU4eHHO-
CTW MPW NPSAMOM MycKe. Takxke NosBUTCS
OrPOMHbIV MUKOBbIA KPYTSLLMA MOMEHT,
KOTOPbIN MOCNe HECKOJSIbKMUX  MYCKOB
MOXXET MOBPEAUTb COEOVHEHUAM MeXay
OCbtO ABUraTens 1 Harpyskow.

Kpome Toro, eOMHCTBEHHbLIN BO3MOXXHbIM
Crnocob ocTaHoBa Hacoca — MPAMOWN
OCTaHOB, KOTOPbIN CO3HAaET Ty e MNpo-
6nemMy C ryapoyoapom U cKadkamy naB-
JIEHNS, KaK 1 MPSIMOW MYCK.

06/MUH
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YCTPOICTBO NAaBHOro nycka

[py NCnoNb30BaHUM YCTPOWCTBA MaBHO-
ro nycka Abb HanpsxeHue npu pasroHe
OBUraTenst CHYXKaeTCA, B pe3yfbrare Yero
CHW>KaETCS KPYTALLMIA MOMEHT. B aTO Bpe-
MSi YCTPOMCTBO MMIaBHOrO Mycka YyBesu-
YMBAET HanpPs>XeHne, NO3TOMY ABUraTeb
nony4aeT OOCTATOYHO MOLLHOCTU, HYTOObI
pasorHaTb HacoC 00 HOMUHAlIbHOW CKO-
POCTN 63 CKAYKOB KPYTSLLErO MOMeHTa
NN Toka.

YCTPOWCTBO MMIaBHOMO MNycka TakxXe
nooxoauT WM ANS MNNaBHOrO OCTaHoOBA.
YCTPONCTBO MnaBHOrO Mycka paBHOMEP-
HO PErynnMpyeT HaNpPs»KeHME, YTO CHKAET
npo6nemMbl C rugpoygapamm, HO Takoro
PEeLLeHNst HeOOCTaTOYHO A1 MHOTMX Ha-
COCHbIX CUCTEM.

PelleHne 3aknoyaeTcs B MCNONb30BaHNN
YCTPOWCTBA MNaBHOIO nycka ¢ yHKUMEN
yrpaBneHns KpPyTALWYM MOMEHTOM /15
CHV>KEHUSA KPYTALLEro MOMeHTa U ocTa-
HOBa ABurartensd Hanbonee onTuMasibHbIM
CrocoboM, MO3BOMSAOLLNM  MOMHOCTBIO
n3bexxaTb rmgpoynapa.

Kpome TOro, HeKoTopble YCTPOWCTBa

\

(418K

MNaBHOIO Mycka MMetT BCTPOEHHbIE Me-
XaHWU3Mbl 3alUTbl OT HEOOrpy3ku, Ko-
TOpblE OMPEAENsAT XONoCcTyto paboTy
HacOCOB, 3arnyckatoT 3abJIOKMPOBaHHbIE
Hacocbl 1 6narogaps CUCTeEMe 3alluThbl
OT 3aTOPMOXKEHHOIr0 POoTOpa MO3BONASAOT
NpenoTBpaTUTbL  yulepb, MNPUYMHAEMBIN
HacocaM Mpu 3akNNHKMBaHUM BO BPEMS
pPaboThl.

Bbi6op ycTponcTea nnaBHOro nycka

Hacoc, kak npasuio, UMeeT O4eHb Masioe
MaxOBO€ KONeCo C HU3KMM MOMEHTOM
UHepuun. ITO obecneynBaeT BO3MOX-
HOCTb HOPMaJIbHOro 3arycka, MnoaTomy
YCTPOWCTBO MMIaBHOMO Mycka MOXHO Bbl-
oupaTb MO 3HAYEHUO MOLLHOCTW. Ecnn B
yac npomusBoauTca 6onee 10 nMyckos, TO
PEKOMEHAYETCHA MPUMEHHATb YCTPOUCTBO

NNaBHOro NyckKa Ha OanH pasmep 60rblLE.

PekomeHagyemMble 6a30Bble HACTPOWNKM:
[NnaBHbIM nyck: 10 cek.

lNnaeBHbI ocTaHoB: 10 - 20 cex.
HavanbHoe Hanps>xeHne: 30 %

PexxnM ocTaHoBa: yrpaBfieHne KPYTALLMM
MOMEHTOM

YpoBeHb orpaHnyeHnst Toka: 3.5 * |
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KoMnpeccop

B HacTtosee Bpems 4awe BCEro UCNONb3YOTCA He6OosbluMe KOMMpeccopbl
MOPLUHEBOro TWUNAa, rAe KPyTAWUA MOMEHT Harpy3ku JINHEWHO yBeNn4MBaeTcs
BMeCTe CO CKOpPOCTbi. BUHTOBble KOMMpeccopbl 4acTO UCNONb3YKTCA B Tex
cny4yasix, Korga cyuwectByeTr 6onbwas noTpebHOCTb B BO3OYLWHOM MOTOKE W
KPYTALLMA MOMEHT Harpy3kKu Bo3pacTaeT NponopunoHanbHO KBaapaTy CKOPOCTHU.
MpuBOOHbIE PEMHM HYACTO MCMOJNb3YIOTCA MEXAY OBUrateseM n KOMnpeccopowm,
HO MpsAMas CBA3b 4Yepe3 3yb4aTble My(dTbl TakXe LNPOKO pacrnpocCTpaHeHa.
BonbWKWHCTBO KOMMpPECccopoB 3anyckaeTcAa 6e3 Harpysku.

Mpsamon nyck (DOL)

[Mpy NPAMOM MyCKe KOMMPEeCccopbl MoA-
BEpratoTCcA BO3LENCTBUIO BbICOKMX Me-
XaHUYECKMX HarpPsKeHUn, TakXe 3TOMY
noABep>XeHbl MPUBOAHLIE PEMHN U Myd-
Tbl. B peaynbTaTte cokpallaetcs pado4nm
pecypc obopynoBaHusa. Ecnv ncnonbay-
IOTCA MPUBOOHbIE PEMHW, TO OHU MOTYT
4aCTO NpPOCKasib3biBaTb BO BPEMS MycKa.
ICTOYHMKOM  3TUX MNPO6NeM ABNAETCH
BbICOKNM MYyCKOBOM MOMEHT, Bbl3BaHHbIN
NPSAMBIM MYCKOM.

lNMyck no cxeme
3Bespa/tTpeyronbHuk(Y-D)

[yCK No cxeme 3Be3aa/TPeyrofibH1K obe-
crne4ymBaeT 605ee HU3KNK NYyCKOBOW MO-
MEHT 1 MyCKOBOW TOK, HO ABUraTenb MMe-
eT CNNLWKOM Mayto MOLLHOCTb BO BPeEMS
3anycka, 4T1obbl pasorHaTbCsd OO HOMU-
HaJIbHOM CKOPOCTU. [lpn nepekoyeHnn
Ha TPEeyroflbHUK BO3HMKHYT CKa4dkyK TOKa
N KPYTALWEro MOMEHTa, YTO npuvBeneT K
BbICOKMM MeXaHNYEeCKNM Hanps>KEHNAM.
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YCTpONCTBO NjiaBHOroO Nycka

[py NCnonb30BaHUN YyCTPOWCTBA MN1aBHO-
ro nycka ABB MOXHO orpaHnynTb MycKo-
BOW MOMEHT [0 YPOBHS, MOOXOOALLEro ANs
pasnnyHbIX obnacrten MUCNonbL3oBaHUA. B
pesyfbrare B MpoLecce Mycka CHUXKaeT-
CA Harpyska Ha My@Tbl U NOALUMHUKN, a
PEMHU He MpocKasib3blBatoT. Pacxodbl Ha
TEXHNYECKOE OOCNy>XMBaHWE CBOOATCA K
MUHUMYMY. [1py MCNONb30BaHUN YCTPOW-
CTBa MNABHOrO Mycka MOMy4YeHHbIN ny-
CKOBOW TOK MpuUMePHO B 3-4 pasa Bbille
HOMUHaJIbHOIrO TOKa OBuraTens.

Bbi6op ycTponcTea naaBHOro nycka
Komnpeccop 0b6ecrnednBaeT BO3MOX-
HOCTb HOPMaJIbHOro 3anycka, Mno3ToMy

YCTPOMCTBO MJIABHOIO Mycka MO>XHO Bbl-
fpaTtb NO 3HAYEHNO MOLLHOCTU OBuraTe-
ns. Ecnn komnpeccop 3anyckaeTcsa Mo
B60NbLLIOW HArpy3konm, TO pekoMeHOyeTcs
NPUMEHATL YCTPOMUCTBO MMIaBHOMO Mycka
Ha OOMH pa3Mep 6Gonblie. To e camoe
NPVMEHVMO, €CliM B 4ac MpPOou3BOANTCSA
6onee 10 nyckos.

PekomeHayemble 6a30Bble HACTPOWNKMN
[naBHbIV NyCK: 5 CeK.
[MnaBHbI ocTaHoB: O CekK.
Had4anbHoe Hanps»xeHue:

30 % (NopLIHEBOW KOMMPECCOP)

40 % (BMHTOBOW KOMMPECCOP)
YpoBeHb orpaHnyeHnst Toka: 3.5 " Ig
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JIEHTOYHbBIV KOHBENEP

QO

JIeHTOYHble KOHBEeNepbl NMEKOT MHOIO PasfINYHbIX XapakTepucTuk. nmHa moxert
BapupoOBaTbCA OT HECKOJIbKNX METPOB [0 HECKOJIbKUX KUJTIOMETPOB, JIEHTA MOXET
OblTb FOPU3OHTANIbHOW WUNM HaKNoHHOW. KakK npaBuno, NIEHTOYHbIA KOHBEeWnep
MMeeT NOCTOSHHbIN KPYTALWMUA MOMEHT Harpy3kn, TOPMO3HON MOMEHT 3aBUCUT OT

HarpysKu.

Mpsamon nyck (DOL)

[pY NCNONb30BaHUM NNEHTOYHbIX KOHBENE-
POB MYCKOBOM MOMEHT 4acTO [OOJKEH
OblTb O4YeHb ONM30K WAM 4YyTb Bbllle
HOMWHANBHOTO  KPYTHALLEro  MOMeHTa
osuratensa. [lpsmon nyck — gBuratens
C KOPOTKO3aMKHYTbIM POTOPOM  OaeT
KPYTSLWMA MOMEHT npumepHo B 1,5-2,5
pasa BbiLLE HOMVHATbHOIO B 3aBUCUMOCTH
OT MOLWHOCTW, TuMa gsBuratend U T. 0.
[Npy NPAMOM MyCKEe CYLLECTBYET OY€Hb
BbICOKWM PUCK MPOCKab3bIiBaHNA PEMHS

Huskun ypoBeHb MOMEHTa COMpOoTUBIIEHUA

A

T

\

oﬁm

pacmk 3aBUCMMOCTM KPYTALLErO MOMEHTa
OT CKOPOCTU NpU NPSIMOM NyCKe

Ha npuMBOoAe, BbI3BaHHbIM  GOMNBLUMM
MYyCKOBbIM MOMEHTOM. PenyKTopbl
n My Tl Takxe nogseprarotcy

3HAYUTESNIbHBIM MEXAHNYECKMM Harpy3KaMm.
STO MPUBOAUT K 3HAYUTESIbHOMY W3HOCY
N BbICOKMM 3aTpaTaM Ha TexHWYecKoe

obcnyxmBaHue.
IHorga Onst yMeHblUeHVs nepenaHHoro
KPYTALWEro  MOMEHTA  WCMOb3YHOTCS

rmapaBnnMyeckne MydTbl. STOT MeToq
ABNAETCS  [JOPOrocToslLMM U TpebyeT
3HAYNTENBHOIrO OB6CNYXKMBAHKIS.

Bbicokun YpOBEHb MOMEHTa CONnpoTUBJIEHUA

A

T

o6m

paduk 3aBUCMMOCTU KPYTALLEro MOMEHTa
OT CKOPOCTU NpY NPSIMOM MyCKe
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NMyck no cxeme 3Be3pa-TpeyrosibHUK

T. K. NyCK MO cXxeme 3Be30a/TPeyronNbHNK
YMEHbLLUAET  KPYTALLMA  MOMEHT  Mpwu
NOOKIIOYEHUM  3BE3O0M,  HEBO3MOXHO
MCNoMb30BaTb [OaHHbIM  METOA  MycKa,
KOrga MOMEHT Harpy3km BO BpeMs Mycka
ONM30K K  HOMWHANIbHOMY  MOMEHTY
apuratens. Ilyck co cxemMom coeauHeHus

Husknn yposeHb
MOMEHTa CONnpPOTUBEHUS

A

T -

06/MUH

Ipadmk 3aBMCNMOCTU KPYTALLLEro MOMEHTa OT CKOPOCTMN
npu UCNoIb30BaHUM NyCKaTeNs CO CXEMOW COeANHEHMS
3Be30a/TpeyroNbHuK

3Be34a/TPEeyrofibHNK  MOXHO  YCMELLUHO
NCNonNbL30BaThb TONBKO C O4Y€Hb
cnabosarpy>XeHHom KOHBENEPHOWN
JIEHTOW.

BbicoKkun ypoBeHb
MOMEHTa CONnpPoOTUBAEHNSA

A

T

I

O6/MUH
padrk 3aBUCMOCTN KPYTALLLEro MOMEHTa OT CKOPOCTMN
npu UCNoJib30BaHUKN MyCKaTeNs CoO CXEMOW COeaUHEHUS
3Be3aa/TpeyrofibHuK
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JIEHTOYHbIN KOHBENEP

YCTPOMUCTBO MaaBHOIro nycka

[pY MCNONBb30BaHWM YCTPOWCTBA MiaBHO-
ro nycka Abb nyckoBOW MOMEHT MOXET
OblTb CHWXEH 00 MUWHUMaNbHOro 3Ha-
YeHNs, KOTOPOro BCE PaBHO XBaTUT AJ1A
3anycka KOHBEeWNepHOW NeHTbl. HacTponku
yCTPOWCTBA MNaBHOMO Mycka MO3BOMSOT
yCTaHaBNMBaTb KPYTALLMA MOMEHT Ha TOM
YPOBHE, KOTOPbIM HEODXOOUM ANs MyCKa.
B pesynstate B npouecce rnycka CHuXa-
eTCH Harpyska Ha peayKTopbl M MOALINM-
HVKWN, & PEMHM He NMPOCKasb3blBAKOT. ITO
NO3BONSAET CHU3UTb CTOMMOCTb TEXHWYe-
CKOro ob6cny>xmBanmsa 0o MuHumyma. Npum
NCMNOMb30BaHUN  YCTPOWCTBA MNAABHOrO
nycka TOK MNpu Mycke MpuMepHoO B 3-4
pasa npeBbllaeT HOMUHANbHbIN TOK OBW-
ratensa nBurartens.

Kpome TOro, HEKOTOpble YCTpPOWCTBA
MIaBHOrO rMycka OCHAaLlEeHbl 3alinToN
OT HEenpaBWUIIbHOW MOCNenoBaTelbHOCTU
das, KoTopast NO3BONSET NPEenOTBPaTUTL
OBVKEHNE KOHBEWEPHOW JIeHTbl B He-
npaBuIbHOM HanpasfeHun. YCTponcTBa
MJaBHOMo Nycka MoryT TakXe UMETb Me-
XaHN3Mbl 3aLLTbl OT HEOO- UMW Neperpya-

Hu3kuin ypoBeHb
MOMEHTa CONpPOTNBEHNSA

A

T

\

06/MUH
padmk 3aBUCMMOCTU KPYTALLLEro MOMEHTa OT CKOpPOCTM
npu UCNosib30BaHWUM YCTPOMCTBA NJIaBHOIo Nycka

QO

K1, C MOMOLLBIO KOTOPbIX MOXHO WUOEH-
TMULMPOBATE  CIULLKOM  HU3KYLD  Wnn
BbICOKYID Harpysky, a TakXe BbINOfHATb

TONTYKOBbIN nycK Ba6ﬂOKVIpOBaHHbIX NEeHT.

Bbl6op ycTponcTea nnaBHOro nycka

B 3aBUCMMOCTM OT XapakTEPUCTUK KOH-
Benep MOXXeT paboTaTb B YCNOBUSAX OBbIY-
HOMO nycka u nycka nof Harpyskon. [Ing
HOPMaJIbHOro Mycka yCTPOWCTBO MaBHO-
rO Nycka OO/MKHO COOTBETCTBOBATb MOLLL-
HOoCTU OBuratena B kKBT. [nga nycka nop
Harpy3kon peKOMeHOyeTCsa MPUMEHSATb
YCTPOWCTBO Ha OAMH pa3mMep OorbLue.

Ecnn B 4ac npowssogmntca 6onee 10 ny-
CKOB, TO PEKOMEHOYETCA MPUMEHATb
YCTPOMCTBO MNIaBHOMO Mycka Ha OAMH
pasmep OOoSbLLE.

PekomeHpyeMblie 6a30Bble HACTPOWKMW:
[MnaHbIv nyck: 10 cek.
[naBHbI ocTaHoB: O CeK.

(ecnn matepuran xpynknn: 10 cekyHa)
HavanbHoe HanpsxkeHne: 40 %
YpoBeHb orpaHnyeHust Toka: 4 * lg

BbiCOKUN ypOBEHb
MOMEHTa CONnpPOTUBNEHNSA

T

06/MWH
padumk 3aBUCMMOCTU KPYTALLLEro MOMEHTa OT CKOPOCTMN
npu UCNoNb30BaHNN YCTPOWCTBA MSIaBHOMo nycka
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[1Ipobunka v MeLlanka

Xy X

Opobunkn n mewankm o6blMHO MNOABEPXEHbl MOCTOAHHOW Harpys3ke. [laHHble
MeXaHuU3Mbl Nogpa3yMeBaloT Hannyme o4eHb 60MbLIOrO0 MaxoBOro Koseca u nyck
noa o4eHb 6onblon Harpy3kon. B 6onbluiMHCTBE cnyvyaeB o6a 3TUX MexXaHu3ma
3anyckawTtcsa 6e3 Harpy3ku. OHa npuknagblBaeTCA TONIbLKO MPU AOCTMXKEHUU

NOJIHON CKOPOCTM.

Mpsamon nyck (DOL)

[Npy MPAMOM MyCKe CO3[atoTCA BbICOKME
MexaHU4eCcKme HanpsXXxeHns, NpuBoasLLne
K COKpaLLEeHMO Ccpoka Cny>bbl BCex
YacTen npuBogHow uenn. Kpome Toro
NyCKOBOW TOK OyOEeT BbICOKWM, a 3TO B
COYETAHUN C OONbLUMM BPEMEHEM MyCcKa

MOXKET BbI3BaTb OOSbLUVE MOMEXN B CETW.

) Rk

MNMyck no cxeme

3se3pa/TpeyronbHuk (Y-D)

Takrne MexaHn3Mbl 4acTo 3arnyckaroT 6es
Harpy3sKy, nO3TOMYy BO3MOXXHO MCMOMb30-
BaTb MyCK MO CXeMe 3Be30a/TPEYrofibHUK.
[Npy nycke Mop Harpy3kom noTpebyeTcs
BbICOKUW KPYTSALLMIA MOMEHT ABUraTens, no-
STOMY B 3TOM Clly4ae HeMnNb34 1NCrob30BaTh
Takow crnocob nycka.

[axxe yunTbiBast TOT haKT, YTO AaHHbIE Me-
XaHN3Mbl 0ObI4YHO 3arycKaroT 6e3 HarpysKu,
NHOrAA MOXXET BO3HVKHYTb HEOOXOAMMOCTb
B MyCKe MNof, Harpy3kow, Hanpumep, npwu
BbIMOSIHEHNN aBAPUMHOINO OCTaHOBa [OpO-
OuUnKn. B aToM crydae martepuan BCe ellle
HaxoOuTCA B OpOBUIIKe, MO3TOMY Mpu 3any-
CKe yxe OyOeT MpucyTCTBOBaTb Harpy3ka.
[Npn  Takmx OBCTOATENBCTBAX MYCK O
CXEME COeANHEHNS 3Be30a/TPeyrofbHVIK He
NOOXOOMNT.
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[1Ipobunka v MeLlanka

YCTpONCTBO NNaBHOIo nycka

[Npun NCMOSIb30BaHNK yCTpOMnCTBa
nnasHoro nycka AbBb MOXHO orpaHnynTb
MyCKOBOW MOMEHT 00 YPOBHA,
NOAXOOSALEro ANs PasfiNYHbIX YCOBUW
Harpyskn. B pesynstate cHWKaeTca
Harpyska Ha obopyaoBaHne, a Takxe
nyckoBown Tok. [Mpw nycke 6e3 Harpysku
MYCKOBOW TOK MOXET OblTb YMEHbLLEH
0O TPexKpaTHoOro, HO npw Mnycke mMnoA
Harpyskom  TpebyeTrcs  NATUKpPaTHOE
3Ha4eHue Toka.

Xy X

Bbi6op ycTponcTBa nnaBHOMo nycka

Hpobunkn, CMEeCcUTenn, MebHULI U
MEeLLaNKN 0BbIYHO UMEKDT OYeHb OOJbLLION
MOMEHT VHEPLNKW, MOSTOMY YCTPOWCTBO
MAaBHOrO  nNycka [OO/MKHO  OblTb MO
MOLLHOCTM Ha OoAuH TUNopasMep Bbllle
npurarensd. nsa o4eHb 60/bLLMX Max0oBbIX
KOJIEC PEKOMEHOYETCHA BOCMONb30BATLCS
nporpamMmmom BblbOpa yCTpoOwncTBa
nnaBHoOro nycka. I. K. 60/bLLIOE MaxoBoe
KOMIECO YBENMYMBAET BPEMSA OCTaHOBa
apuratens, B JaHHOW cxeme 3anpeLlaeTcs
1CMOSIb30BaThb MaBHbIN OCTAHOB.

PekomeHayemble 6a30Bble HACTPOWKN:
[naBHbIM Nyck: 10 cek.

[naBHbIM ocTaHOB: O CekK.

HauanbHoe HanpsikeHne: 30 % - 60%
YpoBeHb OrpaHn4eHns Toka: 3-5 * le

R ¥ AR
N AR SR

RN N
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Kak BbibpaTb YCTPOUCTBO MiaBHOMO rnyckKa
0719 pas3nnyHbIX obiacTen NPUMeHeHs

O6bIYHO YCTPOWCTBO MNABHOINO MNyCKa MOXHO BblObpaTb B COOTBETCTBUM C
HOMWHANbHOW MOLLUHOCTbIO pABuratens. B HeKoTOpbIX cny4yasax Heo6xoaumo
Bbibupatb 605€ee MOLWHOE YCTPOWCTBO MJAaBHOMO MycKa, MO CpPaBHEHUKD C
HOMMHANbHON MOLHOCTbIO ABuUraTens (Nyck nog Harpy3koun, 60nbLioe KOJIM4ecTBOo
NYCKOB B 4ac U T. 4.). [lyckoBass cCnOCO6HOCTb YCTPOMCTBA NJ1aBHOIO Nycka O4YeHb
3aBUCUT OT MOLWHOCTN TUPUCTOPOB N paanaropa.

LaHHyto Tabnuuy MOXHO WCMNONb30BaTb B KaYeCcTBe PYKOBOACTBA AN Bblibopa
YCTPOMCTBA MNNaBHOMo nycka B TOM Clly4dae, eCni Bbl XOTUTE ObICTPO ONpPenennTbCs ¢
BbI6GOPOM 1 MPU 3TOM BbITb YBEPEHbI, HTO TUNOPa3Mepa yCTPONCTBa OyAeT AOCTATOHHO.
CTOUT OTMETUTb, YTO AaHHbIM BbIOOP HE MPeacTaBnaeT cobon camoe OnTUMasibHOe
pelweHne. Ecnn Bam HeOOXOAMMO ONTUMaSIbHOE PEeLeHnEe, MOXXHO BOCMOb30BaTHCH
NHCTPYMEHTOM [ANs Bbl6Opa YCTPOUCTBaA MAaBHOrO Mnycka, OOCTYMHOro no agpecy
www.abb.com. [Ona nonyyeHns 4onoaHNUTENbHOW MHdopMauuy cM. CcTp. 45.

KpaTkoe pyKOBOACTBO MO BbIOOPY

HopmanbHbIii nyck . MNyck nop, 6onbLIOii Harpy3Koi m
Bbi60p . Bwibop

Bbibop ycTponcTBa Ha OCHOBE Bbi6epuTe yCTPOMCTBO MNABHOMO Mycka
HOMUHaNbHOW MOLLHOCTW ABuUraTens. Ha OfWH pasmep GorblLe NO CPaBHEHNIO C
YCTPOVICTBA CO BCTPOSHHOM 3alLmTon | HOMUHANIbHOWM MOLLIHOCTBIO ABUraTers.

OT MeperpysKyl C KNACCOM pacLienyieHns © YcTponcTea CoO BCTPOEHHOW 3aLLXTON OT
10. . meperpysky ¢ Knaccom pacueneHst 30.

OcHoBHble 06n1acT NPUMEHEHNs

* HocoBoe L y y
. : e |leHTpobexHbIN ® KoHBeVepHas neHTa
nogpyvsatolliee @ LIeHTpoOeXHbIN Hacoc: e e e
YCTPOWCTBO L
e KoHBelepHad neHTa
e KomMnpeccop P ;o [Ipobuska ¢ MenbHuua
(kopoTkas)
e dnesaTop e Sckanatop . e Mukcep e MeLwanka

Ecnun B yac nponssogutca 6onee 10 nyckos,

m BblGepuTe YCTPONCTBO Ha OAMH pasmep 6onblue,
YyeM TpeObyloT OCTaslbHblE YCNOBUA
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TemMnepaTtypa oKpy»karoLLien cpebl

Mop aTon TemnepaTypon NOHUMAETCS CPeaHAA TeMnepaTypa OKpyXXatroLen cpenbl
BOKPYr YCTPOWCTBA MJaBHOro rnycka B TeyeHue 24 yacosB. [Onsa 60nbLIMHCTBA
YCTPOMUCTB MNNABHOro0 MycKa MakKcumalnbHas Temnepartypa, Npu KOTOPOW He
notpebyeTcsa nepecyeT HOMUHANBLHOIrO TOoKa yCcTpoicTBa, coctasnseT 40 OC.

MakcumasibHas TemnepaTypa OKpy>XatoLLEeN cpefpbl BO BpeMsd paboTbl 3aBUCUT OT Tuna
YCTPOWCTBA NNaBHOMo nycka, ee HEOOXOAMMO MNPOBEPATL OTAENBHO B COOTBETCTBUM C

TEXHNYECKMMU YCITOBUAMUN N3TOTOBUTENA.

[py NCNONBL30BaHWM YCTPOWCTBA Mf1aBHOIO nycka ABB npu TemnepaTtype okpy»katoLLemn
cpepbl Bhille 40 OC ans pacdeTa pabo4ero Toka MCroNbayeTcsa crnedytoLas (hopMyna:

le C NnepecyeToM
MOLLHOCTHM

= lg- (AT xIlgx0.008)

le C nepecyeTom

- MaKCVIMaSTbHBIN paBoYnii ToK

MOLLIHOCTY MoCsIe NepecyeTa MOLLHOCTY
e = HOMMHATLHBIATOK
.| YCTPOWCTBA M1aBHOTO MyckKa
AT = pasrocTeTemmepatyp
0.008 = | MOHKAIOLLIAM KOSPDNLINEHT
Mpumep 1 Mpumep 2

HomumHanbHbI Tok: 105 A

TemMnepatypa okpy»xaroLLen cpeapl: 48 °C
['oHW>KeHMe MoLHOCTK Ha 0.8 % Ha
kaoxapi OC cabiwe 40 OC

(PSTX30 ... 1250)

AT =48-40°C =8°C
MepecunTaHHbIV TOK = lg - (A T X Ig X 0.008)
=105 - (8 x 105 x 0.008) = 98.2 A

370 03Ha4aeT, 4to PSTX105 MOXHO
nCcnofb3oBaThb TOMbKO A0 98,2 A. Ecnn Tok
apuratens — 105 A, Heobxoaumo 6onee
MOLLIHOE YCTPONCTBO.

HomuHanbHbin Tok: 300 A

TeMnepaTypa okpy>xatoLLen cpenpl: 46 °C
[NoHvkeHne moLgHocTn Ha 0.8 % Ha

Kaok bl OC cabile 40 OC

(PSTX30 ... 1250)

AT =46-40°C =6 °C
MNepecqnTanHbIn TOK = lg - (A T x lg x 0.008)
=300 - (6 x 300 x 0.008) = 285.6 A

970 03Ha4aeT, 4To PSTX300 MOXXHO
NCNOJSIb30BaThb TOMbKO A0 285,6 A. Ecnn
Tok guratena — 300 A, He06XoOuMO
fornee MOLLIHOE YCTPOWCTBO.
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[ TOHV>XEHVE MOLLHOCTU Mpu
NCMOJSIb30OBaHNM Ha BONbLUMX BbICOTax

Korpa ycTpoMCTBO nNnaBHOro nycka WCNOAb3yeTcss Ha 6onblwnX BbiCOTAXx,
HOMUHaNbHbLIA TOK AO/MKEH OblTb MOHUXEH U3-3a MeHbLUero oxjaXpeHus.
3Ha4yeHus B Katanore gencrentesnbHbl Ha BbicoTax Ao 1000 m Hapg ypoBHEM MOpS,
Ha 60nbLWNX BbICOTaX HEOBXOAMMO MOHUXXaTb MOLHOCTb.

B HekoTOpbIX cnyyasx Tpebyetcsa 6onee MOLWHOE YCTPOWUCTBO MMIAaBHOMO MycKa,
KOTopoe MOXeT paboTaTb C TOKOM ABuratens npu ucnonb3oBaHUN Ha 60nbLUNX
BblCOTaXx.

Onsa noHWXeHnA MOLHOCTM Yy YCTPOWCTB nnaBHoro nycka ABB MoXHO
ucnonb3oBaTb crieaylowyo Gopmyny:

x - 1000 Mpumep:

150 YCTPOMCTBO MNaBHOIO Mnycka
C HOMUHasIbHbIM TokoM 300 A
NCronb3yeTcs Ha BbicoTe 2500 MeTpoB
Hag YPOBHEM MOpPSI.

% o lg = 100 -

X = haKTnyecKas BbiICOTa PacnONOXXEHNS
YCTPOWCTBA MJIaBHOIo Mnycka

2500 - 1000
[aHHyto avarpamMmy Takxe MOXXHO % 0T lg = 100 - T 150 -

MCrnonb30BaTh AN nepecyeTa MOLLHOCTA Y 1500
Y =100- ——=90%
YCTPOWCTB NJIaBHOro nycka 150

le =300x0.9=270 A

0,
% or lg 4

100 %—
3710 03Ha4vaeT, 4To PSTX300 MOXXHO

NCNONMb30BaTh TONbKO A0 270 A. Ecnu
ToK apuratensa — 300 A, HeobxoaMmo

90 %t 6onee MOLLHOE YCTPOWCTBO.

80 %—

|
|
1
0

1000 2000 3000 40

CHI>XXEHWE TOKa OBUraTesst Ha 60MbLUKX BbICOTaX

0 m

CHuXeHne Toka aBurarensi Ha 60nbLUINX BbiCcOTax
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[ lyckoBas CNocoBbHOCTb 1 3allnTa

OT NMeperpyaKu

NMyckoBast MOLWHOCTb YCTPOWCTB
naaBHOro nycka

[Mpu nycke aBuratens ¢ KOPOTKO3aMKHY-
TbiIM POTOPOM MYyCKOBOW TOK (In) BCer-
ga oyaoeTt Bbllle, YeM HOMWHAsbHbI TOK
nsuratens. [Npy NpsMOM MycKe MyCKOBOW
TOK, Kak npaswnio, B 7-8 pas BbllLE HOMU-
HaNbHOIro, MNPU WCMONb30BAHNUK YCTPOW-
CTBa MNaBHOro nycka ero sHa4yeHne B 3-5
pas Bbllle HOMUHANBHOTO.

B 3aBuCMMOCTM OT 06nacTu npuMeHeHus
MYCK MOXET OblTb  KOPOTKUM  UN
ONVHHBIM. [TOCKONBbKY TOK BO BPeEMS Mycka
BbllLle, YCTPOMCTBO MNaBHOro nycka éyner
HarpeBatbCcd. BaxHo BbibpaTb Takoe
YCTPOWCTBO MiaBHOro nycka, TUPUCTOPbI
N pagmaTop KOTOPOro 6yayT paccHMTaHbl
Ha WCMONb3yeMbll ABUraTeb U MeTo[
nycka. [lpy Han4mm TSKenbIX YCNoBUIA

nycka O0SMKHO ObITb HA OAMH TUMOpPa3Mep
fonbllue, T. K. B TakKMx Cly4asax MyckK
3aHNUMaEeT 60/bLLE BPEMEHN.

MakcurmanbHO JOMYyCTUMbIW MYCKOBOW TOK
ONA YyCTPOWCTBA MIaBHOMO NMycka 3aBUCKUT
OT BpeMeHu nycka. COOTHOLLEHME MeXay

TOKOM U BpemMeHem oTobparkaeTcs
Ha npuBeaeHHOM rpaduke MNycKOBOWN
CMOCOOHOCTMW.

HanpspkeHne nnn Tok, nocTynarolime Ha
OBuratesib, He 3aBUCAT OT BbIGPAHHOIO
TMnopasmepa  YCTPOWCTBa  MaBHOIO
nycka. EgnHCTBEHHAs pasHuua  npu
BblIOOpE BOMbLUErO YCTPOWCTBA MSIaBHOIO
nycka 3ak/4aeTtcsd B TOM, 4YTO OHO
CMOXKET BblaepXumBaTh 60nee BbICOKUIN TOK
B TedeHne bonee [O/INTENBHOTO BPEMEHN
N, TakMM 06pasoM, OyAeT B COCTOSIHUM
3anyckartb 0onbLUVe aBuraTenu nnm 6onee
TAXKENbIE MEXAHU3MbI,

aKcnlyaTauuMnm  YCTPOWCTBO  MIaBHOIO
Bpewmsi, cek
1000
100 \\
10 \
1

100 200

[MpuMepHbIN rpadrK MyCKOBOW COCOBHOCTY OJ15
YCTPOWCTBA MIaBHOIO Mycka

-
300 400 Tok, A
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MNMyckoBas CNOCOBHOCTb npwn
NCNOSIb30BaHUN 3aLLNTbI OT Neperpy3Kkun

3awmTta pgBuratenss  OT  Meperpysku
(TennoBas WM 9NEKTPOHHAs)  O4Y€Hb
4aCcTO yCTaHaBNMBaEeT MPEAen MycKoBOW
CMOCOBHOCTU. Takne MexaHU3Mbl 3aLUThbl
UMEIOT PasiMYHble KNacchl pacuenieHums.

Bpems

pacuenneHna 30 — [Ong MNyckoB Mofg,
Harpy3KoWm, MNpu KOTOPbIX BPEMSA MyCKa,
Kak npasBwio, OAIMHHEE.

B HekoTOpbIX cnydasax, Korga BO BPeMs
nycka saujura OT Nneperpys3ku oTKroYeHa
(B crny4ae ecnm akTvBHa gpyrasi 3alimTta)
ona  obecnedyeHnst 6onee ONNTENbHOMO

OT knacca pacuernieHns 3aBUCUT, Kak BPEMEHUM MNyCcka, OCOOBEHHO  BaXKHO
ObICTPO YCTPOWCTBO OTK/MOYUTCS MpPpU  MPOBEPUTL  MYCKOBYKD  CMOCOBHOCTH
onpeneneHHoM 3HadeHun Toka. Pene ¢ ycTpomcTBa  MfaBHOrO  Nycka, Tak
kKnaccoM pacuenneHna 10 ncrnonb3yetcd Kak WMEHHO oHa OydeTr  aABMSaTbCA
019 HOpMaSibHbIX MYCKOB, Pefe C KNacCoM  OrpaHuYeHnEM.
b
a
e
[yckoBoW TOK

a) KpuBas pacLenfieHns 3almTbl OT Meperpy3ku

b) MakcumanbHas myckoBasi CroCo6HOCTb YCTPOWCTBA MaBHOMO Mycka (OrpaHnYeHe COOTHOLLIEHMS BPEMEHM Mycka

1 TOKa, B CllyHae ecriv 3almTa OT Neperpyski OTKIo4eHa)
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Konn4ecTBO MYyCKOB B 4ac

MakcumanbHO€e 4YMCIo NYCKOB B Yac OJ19 YCTPOMCTBA MJaBHOro nycka 3aBUCUT
OT HEeCKOIbKUX (paKTOpPOB, TAaKUX KakK TOK Harpy3ku, TeMrnepartypa OKpy>XatoLLen
cpeabl, BpeMsi nycka n KoadpuuneHT Npoao/KUTENbHOCTUN BKKOYEHUS.

KoahpunumeHT npoao/KUTenbHOCTHU
BKJTIOYEHUNS

KoahpuumeHT MPOLOIIKNTENBHOCTN
BKJIHOYEHNA OMpenensder To, Kak [ONro
YCTPOWCTBO MNIaBHOIO nycka paboTaer
(Bpemsi nycka + Bpems paboTbl) Mo
CPaBHEHUIO C OOLLIM BPEMEHEM LIMKNA.

Korgpa pedyb uOeT O  KOo;u4yecTBe
MyCKOB B 4ac, TO KOa(puUMEHT
NPOOOIKNTENBHOCTY  BKJIIOYEHNA OYEHb
BaXEH, TakK KakK Bpems naysbl — 3TO
BPEMS OXNTXKAEHWS YCTPOMCTBA NNIaBHOIO
nycka.

Mpwn yCnosumn noaaep>xaHus
OMPEefeNeHHoro KonnM4yecTsa MyCKOB B
4ac BbICOKU MYCKOBOW TOK W1 60MbLIOE
Bpemsi  nycka  TpebytoT  6onbliero
BPEMEHW nay3bl, MO CPABHEHUIO C HN3KM
MYyCKOBbIM TOKOM W MafibiIM BPEMEHEM

BKJTHOHEHUA,

Mpumepnl

Ecnn  yCcTponcTBo
3a  10-MUHYTHbIN

MnaBHOrO  nycka
UMKn  paboTaeT B
Te4YeHne 5 MUHYT, TO KOIPDPUUNEHT
NPOAOIKUTENBHOCTN BKITKOYEHWS
coctaBnseT 50 % BpemeHu paboTbl 1 50
% BPEMEHN May3bl.

Ecnnm  yCTpOMCTBO  MfiaBHOMO  Mycka
3a 60-MUHYTHbIM UMK paboTaeT B
TeyeHne 45 MUHYT, TO KOaPUUMEHT
NPOAOIIKUTENBHOCTH BKJIKOYEHNSA
cocTtaBnsaet 75 % BpemeHn paboTbl U 25
% BPEMEHN nays3bl.

| Pabo4mi uykn »l

<

-4—BKN—»|«— BblKn—»

KoaghdmupmeHT
MPOACIIXKUTENBHOCTU =
BKIIOHYEHIS

B 1009 oM

BKJI1. + BbIKS1.
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VIHCTPYMEHT Os14 Bbibopa yCTPOUCTB
nnaBHoro nycka (ABB ProSoft)

YCcTpOonCTBO MNNaBHOMO Nycka MOXXHO BblbpaTb C MOMOLbIO OCHOBHOIO Karanora.
B 6onblUMHCTBE cnyyaeB 3TOro 6yaeTt AoCTaTo4HO, HO MHCTPYMEHT AnAa Bbibopa
YCTPONCTB NJIaBHOro nycka no3sonsieT nogob6parb 605ee onTumManbHOE peLleHne.
KpailHe pekomMmeHpyeTCcss MCNONb30BaTb [aHHbIN WMHCTPYMEHT npu paboTte B
TSAXENbIX YCNOBUAX, KOrAa BpeMsi nycka foCcTuraeT fecsaTKOB CEKYHA.

Bbi6op ycTponcTBa ¢ MOMOLLbIO OAaHHOIO MHCTPYMEHTA NPoXoanT B 3 aTana, KoTopble
NpeacTaBneHbl Ha TPEX PasnMyHbIX BKNagKax.

1. Bknagka BBoga gaHHbIX — BBOL OBLLMX B pon EIE
[aHHbIX 1 MHMOPMaUM o asurartesne u [ i
Harpyske. [Ons nofyveHuss HauGonee suirsi il aar S
TOYHbIX  PE3yNLTaToB  PEeKOMeHOyeTcs o p—— i
BBOANTb MaKCUMaIbHO TOYHbIE AAHHbIE. hebvoogy — —— : j
L:::amm Centrugel Pump v &=
Load Torgue &l Raled Speed [%] 100 -
Moment of lnedia #
Lead Shaft fgmd 200 //
Motor Shaft fegmd 200 = -
- - - ] — = | Heo — | Net>> V}
2. Bknagka pacdeta — 30eCb MOXHO e e~
NOCMOTPETb  JIMTENIbHOCTL  Mycka B e
3aBUCUMOCTU OT ToKa. B gaHHo BKNaake | it B s 53
yKasaHo, Kakue credyeT WCrnonb3oBaTh -
HaCTPOVKKM,  MOCKOJNIbKY — 9TO  MOXET | =
NOBNMATb Ha BbIGOP YCTPOWCTRBA. I
It

[ 288 proscft =1 FJ
3. Bkrnagka Bblbopa - BbIGOP OAHOro
o [put._| Caloiaton Dita | Fets
N3 NMPeanoXXeHHbIX YCTPOWCTB MaBHOro = ————
nycka. B pgaHHOM Bkagke  MOXHO g -
CreHepupoBaTb OTHET, COAEPXKALLMA BCHO wﬁ“ﬁ”ﬂf@f‘*};ﬁ@ﬁfﬁ;ﬂ —_—
MH(OPMAaLWIIO O BbIGOPE. CHEC R S
| |oman.  Hmgiwn e oA
P ———— R —— W T
Supply Vioktage V] | 100250, 80/60 Hz Type Designation PSTRI7O-A00-70 Engish ‘|
I Ordar Codes TSFA BS4 015 R7000 [T v very—;|
[ hee ] [sxfrovon |
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Cnocobbl MOAKIKOYEHNS YCTPOUCTB

NnfaBHOMO nycka

CyuwecTtByloT ABacnoco6anoaknto4eHns yCTponcTea njiaBHOro nycka — IMHenHoe
noakno4yeHue, KOTopoe fABnAeTcAa Hambonee pacrnpocTpaHeHHbIM MEeToAOM, U
NoAK/to4YeHne BHYTPpU TpeyrosibHuKa. Tem He meHee, He BCe YCTPOMNCTBa NJ1aBHOro
NycKa MOXXHO NMOAKO4YUTb BHYTPU TpeyronbHuka. Ycrtponcrtesa Abb cepun PSE un
PSR M0O>XXHO nogkntoyaTb TONIbKO «B JINHUIO».

MNMopkntoyeHne B NNHMIO

9710 Hanbonee pacnpPOCTPAHEHHbIN, a Tak
>Ke caMblll MPOCTOW Crnocob NOAKIKHEHUS
YyCTpOMCTBa MfaBHOro rnycka. Bce Tpu
dasbl MocnenoBaTteNilbHO COEAMHEHbI C
pene Neperpy3ku, rMaBHbIM KOHTAKTOPOM
1 OPYrMMy YCTPOMCTBaMM B COOTBETCTBUN
CO CXEMOW HIXKe. YCTPONCTBA, BblOpaHHbIE
ONA NIMHENHOrO MOAKITIOYEHNSA,  OOJDKHbI
OblTb  MogobpaHbl MO HOMWHaSIbHOMY
Toky aBuratens. Cam aBuratesib MOXeT
ObITb MOAKIIFOYEH MO CXEME «3BE3aa» UN
«TPEYrONbHNK».

MNpumep. HOsuratento  Ha 100 A
HeoOXOAMMO YCTPOWCTBO MaBHOMO MyckKa
N NUHENHBIV KOHTakTop Ha 100 A.

100 A

100 A

58 A
gg 58 A

=0
100 A

YCTPOWNCTBO NI@BHOrO Mycka
BHYTPW TPEYrofnbH1Ka

100 A
YCTPOVCTBO MNaBHOMO
nycka npu NoaKMoHeHn
B NUHWIO
[NpumedaHue. YcTponcTea nnasHoro nycka PSE n PSTX
o6nagatT BCTPOEHHOW 3alMTON OT NEPErpy3Ku.

MopkntoyeHne BHYTPU TPEYrofibHNKA

MogkntodeHne  BHYTPU  TPEYrofibHU-
Ka Mo3BONSET PasMecTUTb YCTPOWCTBO
MNaBHOrO Mycka B CXemMe TpeyrofibHuKa
n obecne4ymBaeT NPOCTYO 3aMeHy CyLle-
CTBYIOLLMX MyCKaTENEN CO CXEMOW coeamn-
HeHWs 3Be3aa TPEeyronbHKK.

Korga ycTpoMCTBO NnaBHOro nycka Haxo-
OUTCSA BHYTPU TPEYrofibHMKa, Yepes Hero
npoxoanT Tonbko 58 % (1/4/3) HoMUHaIb-
HOro ToKa. [103TOMY MOXXHO B LIENSIX SKO-
HOMUM YMEHbLLUNTb TUMOPa3Mep YCTPOW-
cTBa.

Bce  dyHKUMOHaNbHbIE  BO3MOXHOCTU
YCTPOWCTB WAEHTUYHbI HE3aBUCUMO OT
crnocoba noakntoYeHns. TeM He MeHee,
npu NOOKMOYEHNN BHYTPU TPeyrofibHMKa
0N COEAVHEHUS YCTPOWCTBA MJIaBHOIO
nycka 1 gsuratens Heobxoaumo 6 npo-
BOOHMKOB, MO3TOMY B clydae 60NbLUMX
PaCCTOSAHUIA MexXy YCTPOUCTBOM W OBWU-
raTenemM NMHenHoe NMOAKOYEHE ABNSAET-
cs 6onee 9KOHOMUYHBIM.

[Npumep. Oeuratento Ha 100 A Heobxoam-
MO YCTPOWCTBO MJaBHOMo nycka v JINHen-
HbIl KOHTaKTOp Ha 58 A, NOOKMOYEHHbIE
«BHYTPW TPEYrobHUKa».

[na peanuzaumn gaHHoro cnocoba nog-
KIKOYEHNs aBurateflb JO/PKEH UMETb BO3
MOXXHOCTb MOAKJIKOHEHNST MO CXEME «Tpe-
YrONbHUK» Mpy paboTe B OJINTESIbHOM
pexunme. [py NOOKMYEHUN BHYTPU Tpe-
yroflbHVKa 3anpeLiaeTcsa MCnonb30BaTb
YCTPOWCTBO MJf1IaBHOrO Mycka, KOTOpOe
PEryNMPYET HanpsKeHne TONbKO B ABYX
dhasax 13 Tpex.
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MonoxxeHne NMHENMHOro KOHTaKTopa

[Npun MNOOKITKOHEHNN yCcTponcTBa
MIaBHOrO Mycka BHYTPU TPeyrofibH1Ka
eCTb [OBa BapuaHTa  pPasMELLEHNS

MaBHOIo0 KOHTAKTOpPA: BHYTPWN CXEMbI
TpeyrojibHnKa n BHE CXeMbl.

[Buratens  6yoer  oCTaHaBNMBaATbCS
B ob6oux crnydasix, HO B BapuaHte A
cuyuTaeTcsd, 4YTO  ABUratesle HaxoguTcs
noA Hanpsi>KeHWeM,

BapwaHt A
[TaBHbIi KOHTAKTOP HAXOAWTCS BHYTPW TPEYrobHKa

B BapuaHTe B rnaBHbI  KOHTAKTOP
OOJKEH COOTBETCTBOBATH HOMUHAIBHOMY
TOKY OBuratens, B BapumaHte A — 58 %
(1/{/3) OT HOMMHaNBHOro TOKa ABUraTensi.

HezaBMCMMO OT MNONOXEHUSA [NaBHOM
KOHTaKTOpa OH AO/MKEH OblTb paccyuTaH
Ha Karteropumto  npuMmeHeHns  AC-3,
4TOObl pa3dMbikaTb TOK W OCTaHaB/IMBATb
OBuratesfls B 9KCTPEHHOM CUTyaLmN.

-
®

@

BapvanT B
[MaBHbI KOHTAKTOP HaxoauTCs 3a Npeaenamm
TpeyronbHMKa

MpumedaHme. YcTponcTBa nnaBHoro nycka PSE n PSTX obnagaroT BCTPOEHHOM 3aLLMTON OT NepPErpysKku.
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[TyCK HECKONbKUX ABUraTenemn

B HEKOTOPbIX cryyasx TpebyeTcs 3anyckaTb HECKOSIbKO ABUraTener ¢ NoOMOLLbIO
OHOro yCTPOWCTBa NaBHOro nycka, napannefbHo APYr ¢ APYroM UM No o4Yepeau.
YacTo 3TO OCYLECTBUMO, HO HEOOXOANMO YUMTbIBATL HEKOTOPbIE MOMEHTbI.

MapannenbHbIN NyCK aBurarenen

Ecim  yCcTpoOMUCTBO  MflaBHOro  Mycka
NCMOJNIb3YETCA A1 3anycka HEeCKOSbKNX
aBurareneu OJHOBPEMEHHO

(napannenbHo), HeobXxoAUMO MNPOBEPUTL
NBa BabKHbIX MapameTpa:

1. YCTPOMCTBO MNaBHOMO Mycka OOSHKHO
BblAEPXKMBaTb HOMWHAsbHbI TOK BCEeX
aBurarenen BMecTe.

2. YCTPOWNCTBO MjIaBHOro nycka AOJS/IKHO

BblepXVBaTb  MYCKOBOM  TOK  BCEX
opuratenen  BMecTe [0  OOCTUXKEHUS
HOMWHaNBbHOW CKOPOCTMU.

MpumeyaHue!

Ecnu ycTpoiicTBO nnaBHOro nycka
NMeET LUYHTUPYIOLWNIA KOHTaKTop,
TO HEO6XOQMMO YUYMTbIBATb TOJIbKO

MYHKT 2.

Mpumep:

MNyck gByx gpuratenen ¢ le = 100 A u
OTHOCUTENBbHbIM MYCKOBBIM TOKOM 4 X le.
Bpemsa nycka — 10 cekyHL.

O6Lwmn nyckoBomn Tok coctasnsieT 100 x 4
x 2 = 800 A B TedeHne 10 cekyHA.
[MpoBepbTe rpadrk MyCKOBOW MOLLHOCTK,
YTOObI ybeonTbes, YTO BblIGpaH
TpebyemMbl  TUMNOpPa3Mep  YCTPOWCTBA
NnnaBHOro nycka. [ng Kaxxgoro asuratens
HeobxoOMMO WCMOb30BaTb OTAENbHOE
pene neperpysku.

Q1

KM 1
KM 1 JINHelHbIN KOHTaKTop
FR 1,2 Pene neperpysku
Q1 YcTpoicteo
njaBHOMO nycka
FR1 FR 2

1
I.I
=1

1
/‘-\
4 \
M
N 7

~_-7

MapannenbHeii Nyck gBuratenei ¢ NOMOLLbIO
YCTPOWCTBA NIAaBHOrO MycKa
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MocnepoBaTtenbHbIM NYCK ABUratenen

Ecnn  yCTpOMCTBO MNaBHOroO  Mnycka
OyoeT  MCNonb30BaTbCA AN Mycka
HECKOMbKMX  ABUraTenier no o4vepenm
(nocnegoBaTeNbHbBIV MYCK), HEOBXO4MMO
ybeomTbCsi, 4YTO OHO  BblOEPXMBaET
MyCKOBOM TOK KaXOoro pasBuratens B
TedyeHMe  Bcer  NOCNemoBaTeflbHOCTU
nycka.

Mpumep:

[yck Tpex gpuratenen ¢ le = 100 A n
OTHOCWUTENBbHBIM MYCKOBbLIM TOKOM 4 X le.

Bpewmsi nycka apuratenen:
apuratenb 1 = 5 cekyH[,
apuratens 2 = 10 cekyH,

apuratesnb 3 = 8 CeKyH/,

KM 1 MaBHbIA KOHTAKTOP
£ K 25, 27, 29 MycKoBOW KOHTAKTOP
¥ K26,28,30 Pa6ouunit KOHTaKTop

KM 1 FR1,2,3 Pene neperpysku

Q1 YctpoicTtBo

NiaBHOro nycka
Q1 K 26 K 28 K 30
K 25 K 27\ K 29
FR1 [ FR2 [ FR3 [

W ®w ™

MocnepoBatenbHbIA NyCcK gBUraTenein ¢ NoMoLLbio
YyCTPOWCTBA MJIaBHOro nycka

[TyCKOBOW TOK [OBuUratefnien COCTaBSIET
100 x 4 = 400 A, a obLee Bpems nycka:
5+ 10 + 8 = 23 cekyHpl.

[MpoBepbTe rpadurk MyCKOBOW MOLWHOCTH,
4TOObI YEEOUTLCH, HTO BblGpaH TpebyeMbil
TMNnopasmMep yCTPOMCTBa MiIaBHOIo MNycka.

MpumeyaHue!

Ecnu HoMMHanbHbIE TOKW ABUratenen
OTNNYAlOTCA, TO YBEIMYUTb UX BpeMS
nycka HeBO3MOXHO. B aTom cnyyae
Heo6Xo4MMO NPOBECTN OTAESNbHbIE
pacyeTsbl.

HekoTopble yCTpoUCTBa MaBHOrO Mycka,
Hanpumep cepun PSTX, nogaep>xnBaroT
YyCTaHOBKY Pa3MINYHbIX HabopoB
napameTpoB AN Pa3NnYHbIX OBUraTeNen.
OTO  HeobxoaMmMoO  ANnd  OOCTUXKEHUSA
ONTVMMaIbHOro Mnycka B Cnyyae pasHblX
apuratenen unm obnacTten NprYMeHeHus.

BONbLNHCTBO YCTPOWCTB NMIaBHOro nyckKa

MOIYT BbIMNOMIHATL MfAaBHbIA  OCTaAHOB
TONBbKO nocnegHero 3anyLeHHOro
nsuratens.

Kak neasuno, OnA KaXXgoro gBuratend
HEODOXOOMMO WCMNONb30BaTb OTAESbHbIE
anrapartbl 3aWThbl,
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[Togknto4eHme Lenu ynpaBneHns

MutaHue uenen ynpaBneHus
HanpsxeHne nntaHus Lenen ynpaenieHns
— 3TO HanpsKeHve, KOTOPOEe MOMAaeTCH
Ha MedaTHyto nnaTy, BEHTUNSATOPbI U T. M.
B YCTPOWCTBE MaBHOMO Mnycka. Knemmbl,
KaK npasBunio, 06o3Ha4vatoTeH Lydpamm

1 1 2. HomuHaneHoe Hanpsi>xeHne — 100-
250 B nepemeHHOro Toka.

dyHKLUMNOHaNIbHOE 3a3eMsieHue

Ha ycTponcTtBax nnaBHOro rnycka, obopy-
[OBaHHbIX (PYHKUMOHASIbHBIM 3a3eMJ1eHU-
emM, nocrnegHee OO/MKHO ObITb MOAKIIOYEHO
K MOHTa)KHOW MnacTuHE C MOMOLLbIO MaK-
CMasnbHO KOPOTKOro npoBoda. ITO Mo-
3BOMIUT OBecneyvnTb Hanbonee HaoeXHYHo

pPaboTy YCTPOMCTBA NaBHOIO nycka.

Llenb ynpaeneHuns

Llenb ynpaBneHns ncnonb3yeTcs onsd no-
[a4yy CUrHaJI0B MyCcka 1 OCTaHOBa YCTPOW-
CTBY MN@BHOrO Mycka, a Takxe Opyrux
BXOOHbIX CcurHanos. B 3aBucmumocTn OT
YCTPOWCTBA MMaBHOMo Mycka Harnps»keHune
AN Lenn ynpaeneHns MOXKeT ObITb Mony-
YEHO M3 CaMOoro YCTPOMCTBA MNIaBHOMo My-
CKa 1N U3 BHELLIHUX UCTOYHMKOB. OBbI4HO

OHO cocTaBnaeT 24 B NOCTOAHHOIO TOKa.
Tak>ke B 3aBMCUMOCTU OT MOofeNn yCTPOM-
CTBa MJaBHOIO Mnycka [aHHble CUrHabl
MOrYT ObITb NMMOO HEMPEPbIBHbIE, NGO NM-
MyNbCHbIE.

Pene BbixogHOro curHana

YcTponcTBa MNaBHOMO  Mycka  MOXHO
HaACTPOUTb Ha TPpWU Tunma pPasnyHbIX
BbIXOOHbIX CUIHaJ10B. Onu noviBedeHbl B

Tabnuue Hxe.

AHanoroBbi BbiBO[,

HekoTopble yCTpoOMCTBa MaBHOMO rMycka
OCHAaLLEeHb! aHaI0roBbIM BbIXOOOM,
K KOTOPOMY  MOXHO  MOOK/HOHYUTL
aHaJ1I0roBbIN N3MepPUTESIbHLI NPUBOP UK
NOAKMOYNTL K aHanorosomy saoay B 1K,
AHaNoroBbIV BbIXOA MOXXHO MCMOb30BaTb
0N U3MEPEHNA Toka OBuratensd  Ha
aHasIoroBOM M3MepuTene Toka, bnarogaps
4EeMY MOXKHO HE yCTaHaBNMBaTb BHELLHWN
TpaHcdopMaTop ToKa.

Cxembl  MOOKMOYEHUST  MpUBEOEHbl B
WHCTPYKLUMWX MO SKCNlyaTaumn.

. 3aMblKaeTCsl, Kak TOMbKO MOJAeTCst MyCKOBOW CUrHam U OcTaeTcs
. 3aMKHYTbIM BCE BPEMSs], MoKa YCTPOWCTBO MfaBHOMO Mycka nomaet
. HanpskeHue Ha gpuraresib. O6bI4HO UCMONb3YETCH 1St YpaBIeHVs

. 3aMblkaeTcs, Koraa YCTPOWCTBO MIABHOMO MycKa AOCTUFAET HOMU-
. HaNbHOrO 3HAYEHWS (MOMHOMO HAMPSHKEHVS, MOAABAEMOrO Ha ABUra-
. Tefb), ¥ OCTAETCA 3aMKHYTbIM [0 TEX Mop, MoKa He NoJaeTcs CUrHan
. ocTaHoBa. OBbI4HO UCMONb3YETCS A1 YNPABEHWsT BHELUHUM Gaii-

Myck

JIMHENHBIM KOHTAKTOPOM.
TOR/
HomuHanbHbIN
pexum

. MaCHbIM KOHTAKTOPOM.
CobbiTue

. OTO pene 3aMKHeTCS! (M Pa3OMKHETCS) NMPY BO3HUKHOBEHM CHOS
L M cpabaTbliBaHnM 3anTbl. MOXET NCMONb30BATLCH Kak CUMHAUT
i 00 OLLMBKE 1N AN Pa3MbIKaHNSA JIMHENHOrO KOHTaKTopa.
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[loOKNtOYEeHe YCTPOUCTB MaBHOMO MycKa
K MPOMBbILLUIEHHOW LLNHE

MopknioyeHne

Ha cerogHsaLwHuM aeHb MHOrMe yCTponCTBa
NNaBHOrO Mnycka MOXKHO MOOKMOHYUTL K
[NJ1K No NPOMBILLNEHHOW LLWHE, HaNpUMeEP,
Profibus vnn Modbus. B 3asucumocTtn ot
TMMNa yCTPOWCTB MMaBHOMO Mycka U NpoTo-
KOMa MPOMbILLSIEHHOW LUWHBI MOryT 6biTb
OOCTYMHbI (PYHKLMM 3arycka 1 OcTaHoBa
YCTPOWCTBa MMaBHOrO Mycka, MNpocMoTpa
NHOPMaLN O COCTOSAHUM U U3MEHEHVIS
HaCTPOEK YCTPOMWCTBA MMaBHOMO Mnycka C
MK, [Ans noakntoYeHnsa yeTporcTea nnas-
Horo nycka Abb K MpPOMbILLNIEHHON LUMHE
ncnonbsyetca FieldBusPlug wnn  Anybus
(Ttonbko anst PSTX). HeobxogMmo nuLlb
BblOpaTh PasbéM, COOTBETCTBYHOLLMA UC-
nonb3yemMomy npotokony. O6Laa cxema
NOOKJIOYEHUS NpencTaBneHa crnpasa. [ng
nonyyeHnst 6onee nogpobHOW MHMOPMa-
UM O NOOKIMOHEHUM CM. VHCTPYKLIMIO OIS
MNPOTOKOMa COOTBETCTBYIOLLEN MPOMbILL-
NEHHOW LUMHE MO agpecy www.abb.ru.

MporpammHbie dannbl
[Npwn nporpammmpoBannn 1K B 60nbLLMH-

Heo6XoOMM  creunalibHbIV  MPOrPaMMHbINA
dann. B npvBegeHHoON HMxe Tabnuue no-
SACHSETCS, Kakve annbl TPebytoTcs ans
Pa3fINYHbIX MPOTOKOSOB. BaxkHO, 4TOO6bI
NCMNOJIb3YEMbBIV MPOrpaMmMHbIA Pansi COOT-
BETCTBOBa/I BEPCUW YCTPOWCTBA M/IaBHOroO
nycka. [na kaxkaom Bepcu NporpaMmmMHOro
harina ectb OAHO COOTBETCTBYIOLLIEE PYKO-
BOACTBO, B KOTOPOM MpuBEOEHbI 1 onuca-

Hbl JAHHblIE, KOTOPbIE MOXXHO MepenaBarhb.
[porpaMmmHble hannbl U pyKoBoACcTBa O0-
CTYMHbI HA www.abb.ru

1

oo

1SFC132067F0001

. \. —_——-
CTBE MPOTOKOJSIOB MPOMbBILLSIEHHBIX CETEN
Mpotokon npo-  : Tun chaiina Bepcun
MbILLJIEHHOW CETH
Profibus . gsd-file . MocnepHsas Bepcus aiina gsd
: | MOOOEPKMBAET BCE BEPCUM YCTPOUCTB
. MnaBHoOro nycka. ToT »ke hann
i nopaepxmeaet DP/VO n DP/VA.
Modbus . [porpamMMHbIii harin — : —
. HE HY>XeH
DeviceNet . ®ann eds ong . Bepcusa nporpammMHoOro darna JomKHO
' DeviceNet | COOTBETCTBOBATL BEPCUN YCTPOMCTBA
f : M1IaBHOMO MycKa.
CANopen . @ann eds ons . Bepcust nporpaMmHoOro damna AomKHO
. CANopen . COOTBETCTBOBATbL BEPCUN YCTPONCTBA
§ . M1aBHOro rnycka.
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YnpaBneHue no gBymM 1 rno TpemM asamm

Ona perynupoBKU BbIXOAHOIO HarnpshKeHUst B YCTPOWCTBAX MJaBHOro nycka
TPaguUMoOHHO ucnonb3yeTcss 6 TUPUCTOPOB, MO ABa BCTPEYHO-BKIOYEHHbIX Ha
Kaxxaoun us Tpex ¢pas. Tem He MeHee, YTO6bl YMEHbLUINTb YNCIIO KOMMOHEHTOB U CBECTU
K MUHMMYMY pa3mep YCTPOMCTBA NJjlaBHOMO Nycka CyLeCcTBYeT pelweHne, B KOTOPOM
ynpasneHne ocyLecTBsseTCs ToNbKO no 2 ¢pasam u3 3. B aTom cny4ae tpeTtba ¢pasa
NPOCTO NPOXOAUT Yepe3 YCTPOUCTBO NSIABHOIO NMyCcKa, He perynmpys HanpshkeHne nnm
TOK. YCTPOMCTBO NMJiaBHOIoO NyckKa, KoTopoe ynpasnsieT 2 pasamm ns 3, Ha3biBaeTcs
«AByX(asHoe yCTPONCTBO NJaBHOIo Nycka», OHO (yHKLMOHNPYET TaKUM XKe 06pasom,
Kak 1 TpexcpasHoe yCTPONCTBO, HO C HEKOTOPbIMU NUCKITIOYEHNSMN.

OTcyTCcTBYEeT BO3MOXHOCTb

NOAKIOYEHNA BHYTPU TPEYyrosibHMUKa
['locKOoNbKy ofoHa 13 a3 He KOHTPOMPYET-
Csl YCTPOVICTBOM TMJ1IaBHOro Mycka, TOoK Oy- ¢
OET MPOoXoauTb Yeped 3Ty dhagdy, gaxe 6e3 .
nogays Ha YCTPOWCTBO MaBHOrO rnycka
cuUrHana Ha 3anyck. [puratenb sanyckaTtb-
ca He byaeT, HO Mpy 3TOM ByaeT HarpeBaTh- Yerponerso
CS, YTO B KOHEYHOM UTOre MPUBEOET K ero ISCR||SCR nycka

MOBPEXOEHNIO.

Dpvratens

[axxe ecnn ons NpenoTBpaLleHnst 4aHHOro
pexuma byaeT MCNoNb30BaTLCA IMHEVHbIN
KOHTaKTOp, TOK MpW MNycke He OyOeT CHu-
XKaTbCH, a Ero CHWKEHME SABNAETCSH, NoXKa- ~—
Jlyn, CamMbIM BaXKHbIM MPENMYLLIECTBOM UC-

Monb30BaHWS YCTPOMCTBA MaBHOro rnycka.

HekoTopble gByxdasHble ycTponcrea
NJaBHOIMoO Nycka reHepupyroT

NMOCTOSAHHYIO COCTaBJIAIOLLYIO TOKa
[py NOCTENEHHOM YBESIMHEHUN 1 CHUXKEHN

3Ha4YeHW Ha OBYX(a3HOM YCTPOWCTBE MO-

ABUTCHA MOCTOAHHAA COCTaBMAOLLAA TOKa,

KoTopada byaeT TOPMO3UTL ABUrartesb, CHu-

Kasi KPYTALMA MOMEHT 11 co3aaBas LUyM

1N Npobnembl Npu nycke. Jlnwb HemHorve

OByXhasHble YCTPOMUCTBa MNaBHOMO MyckKa

Ha pPbiHKE, B TOM YUCIE YCTPOWCTBA KOM-

naHunm ABB, 1Cnonb3ytoT CNOXHbIE anro-

PUTMbIl N1 YCTPAHEHWST 3TOW MOCTOSIHHOW

cocTaBnaoLen. bes nogobHoro cneumans-

HOro aIropUTMa HEBO3MOXXHO MPOEKTNPO-

BaTb AByXdhasdHble YCTPOWCTBA MNaBHOMO

nycka ans 60nbLInX Opuratenei.

52 | Yye6Hoe noco6ue no BbIGOPY U MPYIMEHEHUIO YCTPOWCTB MJIaBHOroO Nycka



HemMmHoro Hec6anaHcupoBaHHbIe TOKN

BO BpeMs rnycka

[Npun NCMONb30BaHNN TPexmasHoro
YyCTPOVCTBA MJI@aBHOIO [ycka MyCKOBOW
TOK  6yger  cbanaHcupoBaH — Mexay
Tpems  dasamn.  [lpu  1cnonb3oBaHUm
ABYX(ha3HOro yCTponcTBa TOK OyAeT BblLLE
B TOV pase, KOoTopasi He KOHTPOMPYETCA, U
HKE B OBYX APYrX YyrpaBnsgeMblix dasax.
3TO NPVBOANT K TOMY, YTO MakCUMaJlbHbI
TOK (B 0OHOM 13 dhad) Npu NCNobL30BaHUM
OBYX(ha3HOro ycTpomncTBa MniaBHOro rnycka
BbiLLie MO CPaBHEHMIO C TpexdasdHbiM. ITOT
avctanaHc nposBNAETCA TOSIbKO B TEYEHME
KOPOTKOIO MPOMEXYTKa  BPEMEHW Mpwn
nycke u octaHoBe. Bo Bpemsi 0Obl4HOM
pPaboTbl TOKM CHaNaHCHPOBaHbI.

A o

| 15%
----@----- ®----0-
- . | 10%
L1 L2 L3 >
Il = nByxchasHbin = TpéxdasHbil

CtounTt nn BbI6paTh ABYyXx(as3Hoe yCTPOMUCTBO NjaBHOro nycka?

[ByxdrazHoe yCTPONCTBO MiaBHOro Mnycka
XOPOLLO NoaxXoanT:

- ANt 6ONbLUNMHCTBA OObIYHbBIX 0BNacTeN
NPUMEHEHVS;

- C/y4aeB, Korga HeoOXOAMMO yrnpas/ieHne
KPYTSLLWM MOMEHTOM;

- HOPMasbHOrO MyckKa Unn nycka rnof
Harpyskow;

- CNydaeB, Korga HeoBbXoayMO KOMMaKTHOE

N SKOHOMNYECKIN GCDCbeKTVIBHOe peLueHne;

TpextaszHoe yCTPONCTBO MiIaBHOro rnycka
JyuLL€e NCNoNb30BaTh B TAKMX Clly4asix:

- KOrga TpebyeTcst MakCcuMaibHO HU3KWI
NyCKOBOW TOK;

- TpebyeTca NOAKJIIYEHE BHYTPY
TPEYrofIbHNKA;

- HECUMMETPWYHbIE TOKW BO BPEMS MycKa
N OCTaHOBAa NPEACTABNAOT NPOb6Nemy.

[Byxda3sHble yCTpPOCTBA MNaBHOMO Mycka

TpexdasHble yCTPOCTBa MaBHOMO NMycka
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HacTponku

B paHHOM paspgene npuBegeHO KpaTkoe onucaHue HEKOTOPbIX Hanbonee BaXKHbIX
napamMeTpoB HACTPOWKM, [OCTYMHbIX HA YCTPONCTBaX NiaBHOro nycka. He Bce gaHHble
napameTpbl AOCTYMNHbl HA BCEX YCTPOWUCTBAX MAaBHOro rnycka, B 3aBMCUMOCTU OT
TUNa yCTPOWCTBA NMJIaBHOIO NycKa 1 Npon3BoOAnTeNs MOryT MPUCYTCTBOBaTb N gpyrme
napameTpbl. HacTpomky MOXHO npoBOAUTL NYTEM BpaLEeHUA MNOTEHLMOMETPOB,
NnepeKknioYeHns MMKponepekst4vaTenen, ¢ NoOMoLbio kKnasunatypsbl, NK u 1. 4.

Bpems nnaBHOro nycka — 3TO Bpems
OT Hadana Bo3pacTaHWst (OT HadanbHOro
HaMPSPKEHVS!) 00 AOCTUXKEHNST MOSIHOMO Ha-
npsKeHys. MNnaBHbIA NycK He JOMKEH BbiTb
CNLLKOM [NIMHHBIM, Tak Kak 3TO NpvBeneT
NULLIb K HEHY)KHOMY HarpeBy Apurartens u
PUCKY OTKIIIOYEHNS pene neperpyski.

CyLlecTBYeT  pacrnpocTpaHeHHoe 3abiy-
XKOEHME, YTO 3TOT MapameTp ornpenenser
BPEMS Mycka, TO eCTb BPEMS, 3a KOTOpOe
OBUratenb OOCTUraeT MOJSIHOWM CKOPOCTW.
370 He Tak. lNapameTp BpeMeHr NnaBHOro
nycka TOMbKO YCTaHaBNMBAET BPEMS, Cry-
CT KOTOPOE YCTPOWCTBO MiaBHOrO Mnycka
Ha4YMHaeT nogaBaTh Ha ABuUraTenb MOSIHOE
Hanps>keHre. Ecnn gpuratenb He Harpy-
>KEH, TO BPEMS ero nycka, BeposiTHO, cTa-
HET MeHbLLEe 3aJaHHOrO BPEMEHM MaBHO-
ro nycka. Ecnm geuratens Haxogutca Mof,
60/1bLLUOW Harpy3kow, TO BpeMs Mycka cra-

HeT 6onbLue.

Ue

Bpemsa nnaBHoOro ocraHosa

NCMNOSb3YETCHA, Korga TPebyeTcsa MnnaBHbIN
OCTaHOB ABUraTeNs, HaNpuUMep, Hacoca Unm
NEHTOYHOIO KOHBeWepa. Bpewms nnaBHOro
OCTaHOBa — 3TO BPEMS 3a KOTOPOE MOJIHOE
HaNpPsPKEHNE CHMKAETCA OO KOHEYHOrO.
Ecnn oHO paBHO Hymko, TO ByAET BbIMNOMHEH

NPSAMON OCTaHOB.

YHpaBneHme KpyTdWwmMm MOMEHTOM

— 9TO (PyHKUMH, KOTOpad KOHTPONMPYET
KPYTALWMW  MOMEHT OBuratensi, a He
HanpsbkeHne. OHa OCOBEHHO MonesHa
NPy OCTaHOBE HACOCOB, T. K. MO3BONSET
n3bexarb ropaBNMYECKVX yaapos. Ha
YCTPOWCTBax MaBHOroO nycka ¢ yHKLUpen
yrnpaBneHus KPYTALLWM MOMEHTOM
MOXXHO YMpPaBnsTb MAaBHbIM V3MEHEHVEM
KPYTSLLErO MOMEHTa U HanpshKeHNA 1 BO
BPeEMS Mycka 1 BO BPEMSI OCTaHOBaA. OTU
napamMeTpbl Ha3bIBAIOTCA PEXMM Mycka U
PEXVM OCTaHOBA.

HavaneHoe
HanpsXxeHne

(Vini)

NaBHbIA MyCK

Bpems

< - »
[naBHbIA OCTAHOB

[varpamma, Ha KOTOPOW yKazaHo BpeMst MIaBHOro Mycka, OCTaHOBa W HaYaulbHOE HampsKeHne
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HavanbHoe Hanpsi>XeHue nHoraa
Ha3biBalOT OMOPHbIM. ITO Ta TO4Ka, C
KOTOPOM  YCTPOWCTBO MJIaBHOMO  Mycka

Ha4MHaeT  yBenMYMBaTb  HampsbhKeHue.
KpyTawmyn  MOMeHT  aBuratenst  6yner
nagatb  NPOMNopUMOHalIbHO  KBagpaTty

HaNPsPKEHNSA, a eCnv HarnpshkeHne 6ynet
C/MLLKOM HU3KUM, Hanpumep 20 %, TO
MYCKOBOW KPYTALLMA MOMEHT OyOeT paBeH
Bcero 0,22 = 0,04 = 4 %, a gpuratenb He
CMOXXET cpagdy 3anyCctutbcd. O4eHb BaXKHO
ONpPenennTb Takow YPOBEHb, KOTOPbLIN ByaeT
OOCTaTOYHO BbICOKWUM, YTOObI [OBUraTeslb

3anycTuncs cpasy, 6e3 NMLLIHero Harpesa.

KoHe4yHoe HanpsiXXeHune — 3TO YPOBEHb
HanNpPsXXeHns, KOTOPbIA MOCTENneHHO
ycTaHaBnMBaeT YCTPOWUCTBO MiaBHOMO
nycka npuv nnaBHoOM ocTaHoBe. [pu ero
OOCTUXEHUN ABUraTeflb y>Ke [OJIXKEH
OCTaHOBUTbLCS, MPU 3TOM YCTPOMNCTBO
MI1aBHOMO NMycKa Pas3MbIKaeT Liernb ABuraTensi,

YTOObI N36eXKaTb HEHY>XHOIO Harpesa.

Perynupyembln HOMUHaNbHbIN TOK

aBuratens no3BoisieT YCTAaHOBUTbL HOMU-
HaJbHbIA TOK UCMNONB3YEMOrO ABUraTtens Ha
YCTPOWCTBE MaBHOMO nycka. ITOT napameTp
BAVISIET 1 HA OpYyrue 3HaqYeHVs, Hanpumep
Ha YPOBEHb PaCLIENIEHNSA SNEKTPOHHOW 3a-
LLNTbI OT NEPErPY3KM 1 OPYyrme MeXaH3Mbl
3aWNTbl, a TaKKe Ha NPeaenbHbIV YPOBEHb
TOKa.
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HacTponku

OrpaHn4yeHne NyCKOBOro TOKa MOXXHO
NCMoNb3oBaTb B Tex chny4vasx, Korga
TpebyeTca OrpaHnYnTb MyCKOBOW TOK, a
TakXe Mnpu nycke nof, Harpyskow, korga
TPYAHO LOBUTBCHA OMNTUMAaNbHOrO Mycka
TOJSIbKO 3a CYEeT MapamMeTpoB Ha4abHOro
HanpPs>XXEHNA 1 BPEMEHW NNaBHOro nycka.
[pn OOCTVXXEHWM YPOBHA OrpaHnyeHus

TOKa YCTPOMCTBO  NfIaBHOro  nycka
aBTOMATNYECKN NpPUOCTaHaB/IVIBAET
NOBbILLEHNE  HanpPs>XKeHUs  noka  TOK
He ynageT HWKe 3afaHHoro npenena,
a 3areM  NPOAO/MKAET  MOBbIWATb
Hanpsp>KeHne 00 MNOHOrO  3HaYeHus.
[MOCKONbKY  MakCUMaslbHbI  TOK  (Npu

NPSIMOM  MYCKE) YMEHbLLAeTCss Mo Mepe
YBENMNYEHUSS  CKOPOCTW,  HanpshkeHune
MOXHO TMOCTEMNeHHO YyBenudMBaTb, He
npeBblllast yCTaHOBNEHHbI Npeaen ToKa.

-y
-

|

06/MUH
TOK 1 HANPSPKeHUe HeOOXOAMMO OOMONHNTENBHO
CHN3NTb B Havarse nycka

0
100% PUKCUPOBaHHOE X
HanpseHue .
S - < [JOCTUTHYT MpenensHbIN

/ YPOBEHb TOKa
30%

| +—— —_— |- el | ’
t1 27", Bpemst
t‘| + ’[2 _ YcTaHoBKa BpemMeHu
= NNaBHOro NVCka / OCTaHOBa
YoepaHue HanpsXeHns Ha (UKCUPOBaHHOM
YPOBHE MO3BONNT COXPaHATL TOK Ha
3aaHHOM YPOBHE.
|
5
3HaueH1e

- — ——— — - NpegensHore

P

YPOBHS TOKa

N

v

s

Bpems

QYHKUWS OrPaHNYEHWst MYCKOBOMO TOKa
B YCTPOWCTBaXx MnyiaBHOro nycka orpaHn4nBasT TOK
Ha NpeaBapuTenbHO 3a0aHHOM YPOBHE
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PekomMeHaoBaHHbIe HACTPOMKM

Heobxognmble HacTPOMKKU JnA YCTPOWCTBa NMABHOrO Nycka 3aBUCAT OT Tuna
HarpysKkun, XxapakTepucTukK pgBuraTtens, AAUTENbHOCTW Harpy3ku Ha pgsurartesnb
m T. Oo. NpuBegeHHble HMXe p[aHHble MNPEenCcTaBAsAlOT COO0M TONbKO o6Lune
peKkoMmeHpaummn, Mno3TOMY HACTPOMKM KaXKAOro YCTPOWCTBA MNJSIaBHOroO nycka
Heo6XxogMMo NPOBEPSATb UHANBUAYAIBHO.

Mon ncnonb3oBaHUM ABYXPasHOro YCTPONCTBA HaYaslbHOE HaMPSXKEeHNe N YPOBEHb
OrpaHNYeHns ToKa, BO3MOXKHO, MOTPeByeTCHA YCTAaHOBUTb HECKOMBbKO BbILLIE.

PekomeHayemble HaCTpOI/IKIA NPV NCMoNb30BaHIM yCTpOI/ICTBa NnaBHOro nyCKa

Tun Harpy3skn . Bpemsi BpeMﬂ Haqaanoe ypOBeHb YHpaBneHmerym
: NIaBHOrO §nnaBHoro i HANPSDKEHUE : orpaqueva LLWIM MOMEHTOM
nycka (cek.) : OCTaHOBa(CeK.) Uini (%) i Toka (xlg) | mpmocTaHoBe
: : : : (ecnn gocTynHO)

OceBoi BEHTUNATOP 10 Bbikn. 30 4.0 Bbik.

JleHTO4HaA nuna 10 Bbikn 30 4.0 Bbikn

Hocosoe nogpymnut- .~ . an iae I

.?Q!QHAQ@..YQTPQY!QTBQ...j.? ............................ sown. S} (ST

LB 10 Bk 30 4.0 Boik

BEHTUNATOP

LleHTpo6eXHbii B

HACOC 10 10-20 30 L5 Bkn

UunpkynapHas nuna 10 Bbikn 30 4.0 Bbikn

Komnpeccop 5 Bbikn 30 3.5 Bbikn

fewtounenn .. i o P

KowBeitep L | s T e sk

Opo6unka 10 : BbIK 30 4.0 Bbikn

Pe3ak 10 Bbikn. 30 4.0 Bbikn

Ackanatop 10 Bbikn 30 3.5 Bbikn

Sl CEEREL 10 Bbikn :30 4.0 Bbikn

O AH O e e

Hacoc Bbicokoro 10 10 50 45 BK1

BB I H I e e

mppoHacoc 10 : BbIkJT 30 3.5 Bbikn

JindpT 10 Boeik. 30 8L Bbikn

MenbHuua 110 Bbikn. 30 4.0 BbIk.
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BapbiBOONacHble cpenbl (EX)

Mpu pabote B yCNoBUSAX, B KOTOPbIX CYLLUECTBYET OMNACHOCTb B3pbiBa U3-3a B3pPbIBO-
OnacHoOW CMeCU rasoB, B3pbIBOOMACHbIX BELWECTB UM roproven noiuim (Kpome B3pbl-
BOOMACHOW) NPUMEHSIIOTCS CcrieynalibHble NOJIOXKEHUS!, PErynmpyoLlme Ncnosib3oBaHne
3NeKTponpnéopos.

PasnuyHbie Knaccel B3pbiBoonacHom 3awmTtbl (Ex) onncaHbl B cneayrowmx yactsax [EC
60079:

IEC 60079-1: B3pblBOOE30MNacHble kKopryca “d”
JECE0079-2: . kopmycanmomaemewem’o’
|EC60079-5: . BAMOTHEHNE IOPOLIKOM " e
JEC0079-6: | MOTPYKBHUB BMACIO "0" | e
IEC 60079-7 . MOBbILIEHHAS 6630MaCHOCTb "6

NckpobezonacHocTb i

IEC 60079-22: FONOBHbIE CBETUMBbHVKIL ONA LWAXT, JOMYCKaoLLIME HalMdme rpeMy4ero rasa
' (B CTagum paccMoTPeHMs)

Mpumep: dnekTpoobopynoBaHue O B3pbIBOONACHbIX aTMOchep —
norpy>eHne B Macno «o» o6o3Ha4vaeTcs Kak Exo.

OnacHble y4acCTKN N 30HbI aTtMoCcepbl  OHa  COXPAHAETCA  TONbKO

B TedeHne KOpOTKOro nepuoja. B
OnacHble y4acTKu AensaTcsa Ha 30HbI JAHHOM  30HE  MOXHO  MCMNONb30BaTb
cnepyrowmum o6pasom.: obopyaoBaHMe, KOTOPOE paspeLlleHo B

3oHa 0

30Ha, B KOTOPOW B3pbiBOOMAcHas ra3oBasi
aTMocdepa NPUCYTCTBYET MOCTOSIHHO WA
B TEYEHNEe OJTENbHOMO BpemMeHn. B pgaH-
HOW 30HE MOXHO WCMOMb30BaTb TOMBKO
NCKPOBE30NacHbIE 3NEKTPUYECKMNE  LIENU
kateropun Exi. licnonb3oeaHve npurate-
Nen NCKIKOYEHO.

3oHa 1

30Ha, B KOTOPOW BEPOSATHO O6pazoBaHve
B3PbIBOOMACHOM ra3oBOW aTMocdepbl npn
HOPMaIbHOM pexxume paboTbl. B gaHHON
30HE MOXHO WCMOJIb30BaTb ABUraTenm

kaTeropuin Exd, Exe n Exp.

30Ha 2

30Ha, B KOTOpPOW MaJ10BEPOSATHO
0bpasoBaHVe B3PbIBOOMACHOM  ra30BOW
aTtMocdepbl NP HOPMaJIbHOM  PEXNME

paboTbl. B cnydae obpas3oBaHUsA Takou

30Hax O » 1. pn onpeneneHHbIX YCNoBUSAX
B3PbIBO3aLLMLLIEHHAS KOHCTPYKUMS
060pPYyOOBaHNSA, HaNpUMep, OpuUratenen, He
TpebyeTcs.

3M 4.5m
/

3 [NoBepxHOCTb

XKNOKOCTN

fBricoTa
CTeHbI

’JaCCTOﬂHI/Ie

[0 CTeHbl
1 [ e
3oHa 0 3oHal 3oHa?2

[Mpumep KnaccrduKaumm 1 rpaHnLbl ONacHbIX 30H B bake
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ATEX

ATEX o3Havaet
armocepa

B3pbiBOONAcHasi
(ATmosphere EXplosible)
M OnucbiBaeT, Kakoe o6opyaoBaHue
M YCNOBUSI  3KCrjlyatauMm  MOXKHO
MCMoNb30BaTh B Cpefe C B3PbIBOONACHOMN
atMmoccepon.OHa Bkno4vaeT B ceba aBe
onpekTusbl EC.

e [MlnpekTtrBa ATEX 95 no obopynoBaHmto
94/9/EC, O6opynoBaHne U  3alUUTHbIE

CUCTEMBI, npegHasHadYeHHble ONs
CMNONb30BaHMUS B noTeHUMaSIbHO
B3PbIBOOMACHbIX Cpeaax.

e t/lnpekTrBa ATEX 137 no

MPOM3BOACTBEHHBLIM MOMeELLeHNAM 99/92/
EC, MuHuManbHble TpeboBaHVs AN
ynyylleHns  6e30MmacHOCTM U OXPaHbl
300PO0Bbs1 COTPYAHVKOB, MOABEPratoLLMXCS
MoTEHUMAIbBHOMY PUCKY MNpw paboTe BO
B3PbIBOOMACHbLIX Cpeaax.

MecTononoxeHune n Bbi6op yCcTponucTea
NAaBHOro nycka Ansi B3pbiBOOMACHbIX
cpen,

Ecnn  ycTponcTtso
NCNONb3YETCS BO
cpenax, 0b6bl4HO

B creumansHoM orpaxkaeHHoOM
NPOCTPaHCTBE  BHE  OMACHbIX  30H.
Heobxoanmo NCNONb30BaThb pene
neperpysKn creuvanbHom BEepcuu,
npeaHa3Ha4YeHHOW ONs B3PbIBOOMACHbIX
apuratenen wnu crneumanbHyto Bepcuto
MOTOpP-KOHTposepa UMC. 3T10T TuUn
pene unMeeT 0ofiee TOYHYHO KPUBYHO
pacueneHna Mo CPaBHEHUKO  CO
CTaHOapTHbIMK pene. [JaHHOMYy BOMpoOcCy
HeobxoanMO yaennTb 0CO60e BHUMAHME.,

nnaBHOro rnycka
B3pPbIBOOMaCHbIX

ero pacnonarartoTt

Tvn n pasMmep YyCTpoWcTBa MfaBHOMO
nyckav Opyrux YCTPOUCTB B CXEMe
BbIGMpatoT B COOTBETCTBUM C
obecnevyeHneM KoopauHaumy Tuna 2.

MpumevaHwne!

Ecnu B nto60on n3 onacHbIX 30H
njaHMpyeTcs ucnonb3oBaHue
No60ro aINeKTpUYeCcKoro
o6opyaoBaHnNsA, OHO AOMMKHO
HaxoauTbCA B 0CO60M Kopnyce.
STOT TMN Kopnyca (CTanbHOWN AWUK
M T. N.) BOMKEH ObITb B COCTOSAHNN
BblAep>XaTb BHYTPEHHUN B3pbIB,
BbI3BaHHbIN KAKUM-M60 N3
KOMIMOHEHTOB, HE BbiNyCKasi HU4ero
HapyXy. 9TO pelueHne B Lefiom
JOBOJIbHO HEOBbIYHO.
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KoopanHaums

Mop KoopanHaunen Mbl NOHUMAEM BbiI6GpPaHHYIO KOMOMHaLNIO 31EeKTPoo6opyao-
BaHUs, KOTopas sBnseTca 6e3onacHON Ans OKpyXawLWux U nepcoHana gaxe B
cny4yae neperpyskum nam cb6oes B cucteme.

CkoopgnHMpoBaHHaA rpynna annapartoB [OJ/KHA o6ecne4vymBaTb Ye€Tbipe OCHOB-

Hble PYHKLUN:

e  3awwuTa oT neperpyskn. MexaHnam, KOTOpbIV 3aLlLMLLIAET BCE KOMIMOHEHTbI, Kabenu u
OBuraTesib OT Nneperpesa, paboTaeT Co BCEMU TOKaMu BMIOTb A0 TOKa , MPOTEKAKOLLErO
npu GNIOKNPOBKE POTOpA. OTO YCTPOMUCTBO MOCHLIIAET CUrHal Ha KOMMYTALIMOHHOE
YCTPOMCTBO, KOTOPbIM OBbI4HO ABASIETCA KOHTAKTOP, WUCMOMb3yeMbl ANs YNpaBieHus
OBuraTenem.

* YnpaeneHve gsuratenem. [aHHasg QyHKUMSA OObIHHO OCYLLECTBASAETCHA C NMOMOLLBIO
KOHTaKTopa.

e  3awpTa OT KOPOTKOrO 3aMblkaHus, KOTopasa NpuHUMAaeT Ha cebsa BCE TOKM BbllUe
TOKa npy 6I0KMPOBKE POTOPE, TO ECTb BCE TOKM 3aMbIKaHNS.

e W3onauma. [Ons  obecnedeHus 6e30MacHOCTV rnepcoHana npu  OTKIIKYEHUN
YCTPOWCTBA OOJIKEH MPUCYTCTBOBATb U30SIMPYIOLWLMIA BO3OYLLHbIV 3230p.

KoopanHauma gna yecTponcTB nnaBHOro nycka Abb paspaboTtaHa B COOTBETCTBUM

c IEC 60947-4-2 (TOCT 50030.4.2) «[1onynpOBOAHNKOBLIE KOHTPOMNEPLI 1 NyCKaTENW
ONA OBuratenen nepeMeHHoro Toka» n EN 60947-4-2.

[NonoxeHns IEC 60947-1 (TOCT 50030.1), Obwme npasuna, npumMmeHnmbl K IEC 60947 -
4-2, eCnn TaKkOBOE yKa3aHo.

CraHpapt |[IEC 60947-4-2 (TOCT Twun 2:
50030.4.2) onpepenser pABa Tuna B COOTBETCTBMM C TPEOOBaHUAMN KOOPON-
c OXNAAEMbIM BpeMeHeM 3aMblKaHNA He OOS/PKHO co3fasBaTtb orac-
HOCTU ANgA nepcoHana nnn ycTaHoBKK, Npu
HenpepbIBHOrO 06CNy>XUBaHUS.
9TOM €ro aKcryaTauma MOXeT 6bITb Mpo-
Tun 1: nosrkeHa. [py ncnonb3oBaHn rMGpPULHBIX
B cootBetcTBMM  C  TPebGOBaHVSIMW  KOHTPOMIEPOB W MycKaTenen BO3MOXHO

KOOpOMHAUMK  YCTPOWCTBO B YC/IOBUAX
KOPOTKOrO  3aMblKaHUs  He  OO0SKHO
co3aBaTb ONacHOCTU A5 nepcoHana nnu
YCT@HOBKW, OIHAKO ero aKcnnyartauus He
MOXET 6bITb MPOAOIMKEHA BE3 PEMOHTA U

3aMeHbl geTanew.

rnpmBaprBaHe KOHTAKTOB, B 3TOM CJiy4ae
N3rotoBNTESIb OOJDKEH YKa3aTb Mepbl MO

obcnyxneaHnio 060pynoBaHNA.

MpnumeyaHue!

Mpu ncnonb3oBaHUn yCTPONCTB NnaB-
HOro rnycka C KoopguHauuven Ttuna
2 nocne KOPOTKOro 3aMmblKaHWA He-
o6xogMMoO NpoBECTM 3aMeHy npe-
poxpaHutenen n nepesanyck. Ons
AOCTMKEHUA KoopaMHaLUmm Tuna 2 He-
06Xx0QMMO NCMNONb30BaTb TOJMIBKO MO-

NynpoBOAHUKOBbIE NpeaoxpaHnTesn.
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Kareropummn nprMeHeHns

KaTteropun npumeHeHus ykasaHbl B ctaHpapte |IEC 60947-4-2 (FTOCT 50030.4.2),
«[MonynpoBogHNKOBbIE KOHTPOIEPLI U MyCKaTeNn ansa geuraTesein nepemMeHHoro Toka».
[na ycTponCTB NNaBHOro nycka HU3Koro HanpsixeHms Abb ucnonb3yetca kareropus
AC-53, Tak Kak peyb uger o6 ynpaBneHUn pBuUrateNisiMm C KOPOTKO3aMKHYTbIM
potopoM. [laHHass KaTeropus ykasaHa B 3arofioBke Tabnuy kKoopguHauuu pnsa
YCTPOWUCTB MNAaBHOro nycka.

Kateropus s :
: OcHoBHasa o6nacTb NPUMEHeHUs : MpumevaHune
npunMmeHeHuns : g
AC-53a . YnpasneHvie ABuraTensivm . YCTPOIIGTBO MNaBHoro
. C KOPOTKO3aMKHYTLIM POTOPOM: | Mycka, NpeaHasHadeHHoe
. 8-4acoBas paboTa C TOKamun HarpysKu 5
: MK MyCKe, YCKOpeHun, paboTe. LISz 0.8
: © BHELUHero 6avnacHoro
| KOHTAKTOPA.
AC-53b YnpasneHvie apuraresiamm YCTPOWCTBO MIaBHOIO
| C KOPOTKO3AMKHYTbIM POTOPOM: | nycka, NpeaHasHadeHHoe
. MOBTOPHO-KPATKOBPEMEHHbIA PEXUM
. pacoTbl. A5 NCNONb30BaHNS C
: : BHELLUHMM BarinacHbIM
KOHTaKTOPOM.
MpumeyaHue!
HekoTopble ycTponctea nnaBHOro
nycka ABb nmelot BCTpoeHHble 6an-
nacHble KOHTaKToOpbI, a Apyrne — Her.
Tem He MeHee, yCTaHOBKA BHELLHEro
6annacHoOro KOHTakTopa He siBnseTcs
obAa3aTenbHON, Tak Kak BCe yCTponcTBa
nnaBHoro nycka ABb pa3pa6oTaHbl B
cooTBeTcTBUM C KaTeropuen AC-53a.
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Burabl 3amMT

CyuwecTByeT HECKOJIbKO pasfin4yHbiX TUMNOB 3alUunTbl

aona  3JIeKTpun4eckux

YCTPONCTB, UCMOMb3yeMblX Ha pblHKe. Bce OHM nmeloT pasnnyHble QyHKLUU

N XapaKTepuctuku.

Henb3a 3ameHATb oguH Tun gpyrum 6e3 cornacosaHus C

OpyruMmun annaparamu 3awmTbl B uenn. Ecnn npn 3ameHe npegoxpaHutena Ha 100
A Ha gpyron npegoxpaHuTtenb Ha 100 A (To Xke 3Ha4YeHne TOKa) He OCYLLEeCTBNATb
NPOBEpPKY TuNa, CYLWEeCTBYEeT PUCK CHWXeHusa 3awutbl. MepBbll TUn MoXeT
obnagaTtb 3aWNTON OT KOPOTKOro 3aMblKaHUA U TENSIOBOW 3aliMTON, a BTOPON —
TONIbKO 3aWUTON OT KOPOTKOro 3aMblKaHUs.

MpenoxpaHutenu gl/gG coveTatoT B cebe
3alMTy OT KOPOTKOrO 3aMblKaHWA W Te-
MMOBYIO 3aLLUTY OT neperpysku (5 cekyHn,
npu Tokax 6onee 3,5 x In) ona kabenen.
[py MCnonbL3oBaHW OAHHOMo TUna npe-
OoXpaHuTenenm BMeCTe C YCTPOWCTBOM
MMaBHOIo Mycka AOCTUraeTcsd KOopauHa-
uma Tuna 1. Onga goCcTrKeHus KoopamHa-
UMM TMna 2 HeobxoauMoO MUCMNOoNb3oBaTb
NONyNpPOBOOHNKOBbLIE NPEAOXPAHNTESN.

[NpenoxpaHuTenn aM MMEeoT TOJSIbKO 3a-
LLNTY OT KOPOTKOrO 3amMblkaHust (5 cekyHL,
npu Tokax 6onee 9 x In). Ona 3awmThbl
OT TenjioBoW MNeperpyskn OTaAeNbHOE
YCTPOUCTBO 3alnThl He TpebyeTtcs. [lpn
NCNONMb30BaHUK STUX TUMOB NPEOOXPaHN-
Tenem BMECTE C YCTPOWCTBOM MNaBHOMO
nycka OOCTUraeTcs KoopamHauums tuna 1.
[Onsa OoCTMXeHns koopauHaumm Tuna 2
HeobxoOyMO MCMNOb30BaTb MOYNPOBO-
OHVKOBbIE NPEOOXPAHNTENN.

MCCB — 37O aBTOMaTW4ecKu BbIKIIO-
4yaTeslb B IMTOM KOPIyce, KOTOPbIV 00bIY-
HO obecne4vmBaeT TEMMOBYKO 3alUTy OT
neperpyskn 1 3aumnTty OT KOPOTKOro 3a-
MblikaHusa. [lpyn wncnonssoBaHnn MCCB
nocTturaeTca koopauHauma tuna 1. dng

OOCTVXKEHUSA KoopaMHauuy Tmna 2 Heob-
XOOMMO KCMONb30BaTh MONYNPOBOAHNKO-
Bble NMPegoXpaHnTENM.

MMS — 3TO py4HOW nyckaTenb aBurate-
nsa (aBTOMATUYECKUA BbIKOYaTelb Ons
3alnTbl  9nekTpoaBuraTens), KOTOpbIn
obecnevmBaEeT M30MALMIO, 3alUTy OT ne-
PErPY3KM M KOPOTKOro 3ambikaHus. Cy-
LLECTBYIOT py4Hble MyCcKaTenu ABuratens
c Tokamun go 100 A. 'lpn ncnons3oBaHnn
MMS pgocTturaetca koopavHauus Tuna 1.
[ns OOCTWXKEeHUs KoopauHaumm Tuna 2
HeobXxooMMO UCMNOb30BaTb MOJYNPOBO-
OHNKOBbIE MPEOOXPaHUTENMN,

[MoNnynpoOBOOHVKOBbLIE  MPEAOXPaHNTENN
(BbICTPOOENCTBYOLLME MNPEOOXPAHUTENN)
— 3TO €OMHCTBEHHbIA TUM NpeaoxpaHu-
Tenen, KoTopbIn paboTaeT O0CTaTOYHO
ObICTPO, 4YTOObI O6GecnevYnTb KoopauHa-
LUMIO TUMa 2 B Clnyyae 3allmThbl YCTPOWCTB
naaBHOrro nycka. B coyetaHun ¢ aTum Tn-
NMoM npefoxpaHuTenen Bcerga Tpebyerca
OTAENbHOE pene neperpys3kn Ans 3almThbl
apurareng.

[pn 3amMeHe NosynpoOBOAHUKOBLIX NPeno-
xpaHutenen Ha MCCB, MMS wnu npeno-
xpaHutenu tuna gG/gl nnn aM poctura-
eTca KoopanHauma tmna 1.
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Pene neperpyskin
= = Termosge ni
3ﬂeKTp0HHoe

— [lpenoxpanntenm gL/gG
[NpenoxpaHuteny aM
[onynpoBOOHNKOBLIE

npefoxpaHurenn gG
— MCCB

—MMS

ObnacTb, roe
CTaHOAPTHbIE
npenoxXpaHnTenu
HeOoCTaTOYHO ObICTRbI
ONSA OOCTUXKEHWA
KoopaHaLmM1 Tuna 2

Tok
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Tabnnubl KoopanHaumm

Tabnuubl KoopaMHaUUM AN YCTPOMCTB MNAaBHOIO Mycka [OCTYMHbI MO appecy
www.abb.com/lowvoltage (http://www.abb.ru/lowvoltage), Ha cTpaHuyax Online
Product Selection Tools (MporpammHoe o6ecnedeHune) n Coordination tables for

motor protection (Tabnnubl KoopguHauum gna 3awuTbl gBuraTens).

[pn OTKPLITUM TabNnL, KoopanHaumy NOABUTCS OaHHbIN 3KpPaH:

Coordination tables for motor protection

Selected Optimized Coordination

+ Selection

Cloar seloction
Protection Device RatadVoltage Shaort Circuit Current
M [kA]

Al

Starter Typa Coordination type Motor Rated Power

[kWIHP)

YT0ObI HANTN HEOBXOAMMbIE TabNNLBI KOOPAMHALIMM YKEXKUTE CBOW NapaMeTPbl B BEPXHEN
4acTu 9KpaHa. lNlapamMeTpbl BbiI6opa, KOTOPbIE MMEKOT OTHOLLEHNE K YCTPOMUCTBAM

nJaBHOIo nNyckKa, orncaHbl HVKe:

Protection Device

Motor rated power (kW)

Fuses - [NpepoxpaHnTtenu (CTaHaapTHbIE WK
NoJ1yNPOBOAHMKOBbIE)

MCCB - ABTOMaTU4ecKye BbIKJIKoYaTENN B IUTOM
kopnyce

MMS - ABTOMaTNYECKME BbIKJTKOHATENN A9 3aLLUUTbI
apurarens

Cnocob nycka aneKTpoaBuUraTensi:
[Nogko4eHmne B IMHNKO

MoOKMoYeHVE BHYTPU TPEYrofbHUKa

HomuHanbHas MOLLIHOCTb ABUratesnd
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Kak ncnonb3oBaTb TabnuLbl KOOPANHALNN

B 3aBuCcMMOCTM OT BbI60pa OTKpOEeTCA Tabnuua, NnoxoxXxas Ha NMpuBEOEHHYIO HIXKE.

Fuses, 400 V, 50 kA, S5-NS-IL. Coordination Type IEC Type 1

Motor Softstarter Fuses IEC Contactor Overload Relay
type
Rated Rated Rating Current Max allowed Max Ambient
Power Current Switch- gG /al Type and setting range load current Temperature
[kw\] [A] Type Fuse Type [A] Size Line By-pass Type [A] [A] [*C] Table

037 1.10 PSR3-600-70 05320 4  OFAAQDOH4 A9 Integrated TA25DU1.4  1.00-1.40 140 40 ==

Fuses 400V, 50 kA  SS-NS.IL. Coordination Type IEC Type 1, Overload Relay TOL

Motor Softstarter Fuses IEC Contactor Overload Relay
type
Rated Rated Rating Current Max allowed Max Ambient
Power Current Switch- gG /alM Type and setting range load current Temperature
kW] [A] Type Fuse Type [A] Size Line By-pass Type [A] [A] [*C] Table
0.37 1,10 PSR3-600-70 ©S32GD 4  OFAF000H AF09Integrated TF42DU -1.3 1.30 40 =
Motor i YKasbIBAET HOMVHATIbHYKD MOLLHOCTb U MakCUMaUTbHbIN TOK

i gBuratens. Ecnu 3HadeHmne NonHOCTLIO0 He COOTBETCTBYET
L (pakTHecKoMy, MNPy BbI6OPE HEOBXOAMMO OCHOBbLIBATLCH Ha
: MaKCUMasIbHOM TOKE.

© YkasbIBaeT NOOXOOALLAIA TUM 1 pasMep YCTPOMCTBA MIaBHOroO
Softstarter ;

Moulded Case Circuit Breakers | YkasblBaeT TUM 1 MarHUTHbIN Tok pacLliennenus ans MCCB.

Contactor type . YkasblBaeT NoaxXoAaLLVIA IHENHbIN KOHTAKTOP Ans ABUraTess.
i [laHHbI KOHTAKTOP PaccYTaH Ha KaTeropuio NpYMeHeHNs
. AC-3.

Switch fuse . YKasblBaeT HOMUHaUTbHbBIM TOK 11 TWM NMpefoxpaHnTenei, a
| TaKoKe NOAXOAALLMIA BbIKIOYATENb-Pa3beAVHUTEND NS TaKKX
{ mpemoxpaHnTenen.

Manual motor starter | YKasblBaeT TVM Py4HOrO MycKaTens ABUraTessl, MarHUTHbIA TOK
| pacLenneHyst 1 avanasoH perynmpoBKU HOMMHABHOMO TOKA.

Overload protection device . YkasblBaeT VM 1 AYana3oH PerynMpoBKM Toka A BHELLHEro
N BCTPOEHHOMO anmapara 3aLmTbl OT NEPErpy3Ku.

Max. ambient temperature : YKkasblBaeT MakCMasibHO AOMYyCTUMYKO TeMMepaTypy Ans
L obecreveHns KOOPAVHALN.

Yye6Hoe noco6ue no BbIGOPY U MPUMEHEHUIO YCTPOWCTB NAaBHOro nycka | 65



KoopanHaLwmim

MNMyckatenb n npegoxpaHnTenu nNpu
NOAKJIOYEHNMN B JINHUIO

KoopanHauns ¢ ycTponcTBamMmn rnpu
BK/TIOYEHWM B IMHUIO OCHOBaHa Ha 3ToW
CXeMe.

O6paTtnTte BHUMaHUE, YTO BCE aKTyasibHble
JINHENKN YCTPOMCTB nNnaBHoro nycka AbBb nmetot
BCTpOeHHbII/I 6awnacub||7| KOHTaKTop.

MyckaTenb BHYTPU TPEYronbHUKa n
NpenoxXpaHnTenn Ha NUHUN
KoopauHauust ¢ nyckaTenem BHyTpu
TpeyrofibH1UKa OCHOBaHa Ha 3TOW Cxeme.

O6paTtute BHAMAHWE, YTO BCE akTyallbHble
JINHENKN YCTPOMNCTB NnaBHoro nycka Abb nvetot
BCTPOEHHbIN 6ainacHbIii KOHTaKTop.

-
I BblKﬂK)‘-laTeﬂbfpaS'be,ﬂ‘l/lHVITe]'Ib LN |
| . | BeikntodaTens-pasbegnHnTeNs
| MonynpoBOAHUKOBHIFA '
| npefoxpaqnTens I | MonynpOBOOHWMKOBEIA
H '
| | I | npefoxpaHuTens
\ O\ JTIMHEAHBIA KOHTaKTOR —T
Pene neperpy3sku ‘ ‘
| | FIMHEAHBIA KOHTaKTOPR
YeTponeTso Baiinackbiit KOHTAKTOP YeTpolcTeo BalnacHbIA
NNaBHOrO Mycka NA2BHOIO Mycka KOHTaKTOPR
Pene neperpyaku
L~ /-\\
@ Rewarens | ———— M —
[Aevratens

[yckaTtens 1 NpeaoxpaHUTeNv B IMHUN
JNnHenHbin KoHTakTop AC-3
BarnacHbiIi koHTakTop AC-1

[NyckaTenb BHyTPY TPEYroNbHMKA Y MPeaoXpaHuTen
B JIMHWM

JnHerHbIn KoHTakTop AC-3

BannacHbIi koHTakTop AC-1

JInHeHbIn 1 BanacHbI KOHTaKTOpPbI

BHYTPW TREYrOfbHUKA

MHorme ycTponcTBa nnaBHOro rnycka
0b60opyanoBaHbl BCTPOEHHbIM
pene neperpysku.

[py NCnonb3oBaHWUM YCTPOWCTB MiaB-
Horo nycka PSTX Heobxoanmo
pasMeLLaTb NpeaoXpaHUTeN BHYTPN
TPEYroNbHMKA.

3a OonNOSHUTENBHOM MHOPMaLEN
obpartuTech B NpeactaBntenscTso Abb.
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VIHpopMaLmsa 06 OKpy>KatoLLen cpene

BnuaHmne yctponcTtBa Ha OKpy>XXalLllyl cpeay CTaHOBUTCA Bce 6oniee n 6onee
BaXHbIM BOMPOCOM He TONbKO Npu pa3paboTke HOBbIX YCTPOWUCTB, HO WU MNpwu
ob6HOBNEeHNN cyuiecTByOWEro accoptumeHta npoaykuun. KomnaHua ABB
npunaraet MHOro yCuauin ansi CHIXKEeHUs1 ypoBHS BO3AENCTBUSA CBOMX U3genumn Ha

OKpy>KawlLyto cpepny.

RoHS (npaBuna orpaHnyeHus
copep>XaHus BpeaHbiX BELeCcTB)
OupektnBa ROHS onpepensier, kakue
BellecTBa HEeMb3sd  WCMOSb30BaTb B
onpeneneHHblx mn3genusax. B oCHOBHOM
OHa KacaeTcsi NoTPebuTeNbCKMX TOBApPOB,
COOTBETCTBEHHO He 3arparnsaet
YyCTPOWCTBa MNaBHOro nycka. HecmoTtps
Ha 3TO, MHOIMMEe YCTPOMCTBA NNaBHOrO
nycka komMmnaHmm  Abb  Bce ke
COOTBETCTBYIOT AnpexkTnee RoHS.
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[2PMOHUKWM

MapMOHMKN — 3TO HexenatefbHble HanpsAXeHUs N TOKWU, KOTOpble CYLLEeCTBYIOT
MOYTU B KaXOOW 3NEeKTPU4YEeCKOM CcuctemMe un Bcerga KpaTHbl HOMWHaNbHOM
YyacToTe.

CtaHpapTHble FTAPMOHUKN — 3TO TPETbA, NAATas, cegbMasi, aesatasa n 1. a. FapmMoHu-
KU1 Bbi3bIBAlOT HEHY)XHbIN HarpeB gsurarenen, NpoBOAOB N Jpyroro o6opyaoBaHus
MU Npn BO3[ENCTBMN B TeYEHME OJINTENIbHOIro Nepnoaa BpeMeHn MOryT COKpaTuTb
CPOK CNy>X6bl 3TUX YCTPOUCTB.

MHorpa rapMoHUKU BANSAKOT N HA PYHKUNOHANBLHOCTb 3NEKTPOHUKU N cuctem. Ko-
achpunumeHT n ypoBeHb rapMOHUK €CTECTBEHHO, 3aBUCAT OT UICTOYHNKA, HO TaKXe
N OT HECKOJSIbKMX APYrux napameTpoB, Hanpumep, MosHOro COonpoTUBIEHUSA B
nuTaroLwen cetTu, oBuraTens, KOHgGEHCaTOPOB 1 OPYrnX YCTPOMCTB, UCMOJIb3YyEeMbIX
B cucteme. HbiIMM cnoBamm rapMOHUKN — 3TO AOBOJIbHO CJ/IOXKHOE siBlieHue.

NMpo6nema rapMoHuK npw
UCNonb30BaHNM YCTPOWCTB MNfaBHOIo
nycka

[Npobnema rapMOHUK Mpu UCMONb30BaHNN
YCTPOWCTB MNaBHOrO MyCcka MpakTUYeCKn
He WMeeT 3HadeHus. [lpobnembl C
rapMOHVKaMu 6epyTcBoeHavanoBpaboTe
C perynvpyemMbiMn 3NeKTponprBo4amu,
B KOTOPbIX TAPMOHUKN TEeHepupyroTCS
NOCTOSIHHO, MO3TOMY B OOUIECTBEHHbIX
CETHAX M OYEHb 4aCTO B MPOMbILLIEHHbIX
CeTax TpebyeTca ycTaHOBKa uNbTpa.
Hawwn yctponctBa nnaBHOrO  nycka
COOTBETCTBYIOT anpektnee EMC no
N3NYYEHUIO 1 3aLLUMLLEHHOCTH, MO3TOMY
ONg  pelleHuss  aTon  MpobnemMbl  He
HY>KHO TMPUMEHSATb HUKAKUX KOHKPETHbIX
OEeVCTBUN.
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HacTo 3agaBaeMble Bonpochl (FAQ)

JINHENHbIN KOHTAKTOP

B Heobxogumo nn nogkno4aTb IMHENHbIV
KOHTaKTOP nepefn YCTPOWCTBOM MJ1IaBHOMO
nycka?

O T[lprmcnons30BaHUMYCTPOWCTBANIaBHO-
O MyCKa JINHEVHbBIV KOHTaKTOP He TpebyeTcs,
HO Mbl PEKOMEHYEM NCMOMb30BaTb Ero Ass
aBapPUNHOIO OCTaAHOBA U/ VN OTKITFOHEHWS Ha-
FPY3KW Npw cpabaTbiBaHUM pene Neperpy3Ku.
B HeKoTopbIX Cly4asix BMECTO JIMHEMHOMO
KOHTaKTOopa MOXXHO 1crnonb3oate MCCB.

TemnepaTtypa oOKpyXxawwen cpepbl
B MOoXHO N1 mncnonb3oBath YCTPOUCTBO
NnaBHOro Mycka, ecnn TemMneparypa oKpy-
>KaKoLLIEN cpefpl Bbille PEKOMEHOBAHHOMO
3Ha4eHVs BO BpeMs paboTbl?

O VYcTponcTBO MNaBHOMO Mycka MOXET
HopMasIbHO (DYHKLIMOHWPOBAaTL npwu 6onee
BbICOKOV TEMMePaType OKPY>KatoLLIEV Cpeqpl,
ECNN HOMWHAambHbI TOK OYOET MOHMXEH B
COOTBETCTBUM C PEKOMEHOALIMAMN MPOU3-
BOAUTENS.

O6nacTn npuMeHeHns NaBHOro OCTaHOBA
B [ng Kaknx MexaHn3MoB NOAXOOM T Miias-
HbIA OCTaHOB?

O Hacocsbl 1 3arpy»xeHHble XpYrnKyuMm npo-
OYKTaM KOHBEWEPHbIE NEHTbI — 3TO [OBE
OCHOBHble 06/1aCTU MPUMEHEHNSA NNIAaBHOMO
OCTaHoBa

Kakune npeumyliectsa 6amnacHoro KoH-
TakTopa?

B KakoBbl npenmyLLiecTsa UCMob30BaHNSA
fannacHoOro KoHTakTopa?

O CHuXeHVe noTepb 3MEKTPOIHEPTUN,
yMeHbLLIeHVEe pa3mepa COOPKU; MOABNSETCSH
BOSMOXXHOCTb MCMONb30BaTh O0IEE BbICOKYHO
cTeneHb 3awnThl IP, Tak Kak He TpebyeTtca
JONOSNHUTENbHAA BEHTUNALMSA.

MoTepsa MowHOCTN

B KakoBa notepsi MOLWHOCTW YCTPOMCTBA
NNaBHOMO Mycka BO BPEMSI HEMNpepbIBHOW
pPaboTbI?

O 3HaveHuna npmBeaeHbl B TEXHNYECKOM
KaTasnore.

Pe3nctuBHblie Harpy3ku

B T[loggep>xvBaeT N yCTPONCTBO MIaBHOMO
nycka eMKOCTHbIE UM PE3NCTUBHbIE Harpys3-
Kn?

O Her, BceyctponcTteannasHoro nycka Abb
npenHasHaYeHbl TONbKO U151 UCMONb30BaHWA
B YCNOBUSIX NHOYKTVBHOW Harpy3Ku.

Bnoku koHgeHcaTopos

B [pe Heobxoonmmo pasmellaTb 6510KK
KOHOEHCATOPOB A1 KOMMEHcauun Koad-
duumeHTa MOLLHOCTU MPY UCMOAb30BaHN
YyCTPOVCTBA MIaBHOro nycka?

O bBnoku KoHOeHcaTopoB 3arnpellaeTcs
pasMelLlaTb Mexay YCTPOMCTBOM MNjIaBHOroO
nycka v aBuUratenem, Tak Kak 3TO MOXKET Mpu-
BECTU K MOBPEXAEHWIO YCTPOMCTBA NSIaBHOrO
nycka. BMecTo atoro O510k1 KOHOEHCATOPOB
HEeo6X04MMO Pa3MeCTUTb Ha CTOPOHE NUTaHKA
YCTPOWCTBA MNaBHOrO MycKa.

Kareropus npumeHeHuns

B Kakas kateropusi NpUMeHeHNs MpUMeHMa
[NS TNaBHOIo 1 6annacHOro KOHTaKToOPOB?

O [naBHbIN KOHTAKTOP: BCEraa Bblbmpante
no kareropun npumeHeHus AC-3. bannac-
HbIl KOHTaKTOP: OOMyCTUMO BblbMpaTb Mo
kateropun AC-1.
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HacTto 3agaBaeMble Bonpochl (FAQ)

WHankaums HencnpaBHOCTY NMpu

3anycke
B T[lo4emy yCTpOMCTBO MiaBHOrO nycka
coobuaeT 06 OLIMBKE, ECNV MYCKOBOW CUr-
Ha NogaeTcs OAHOBPEMEHHO Ha IMHENHBI
KOHTaKTOP M CaMO YCTPOMCTBO MIaBHOIO
nycka?

O Ecav rmaBHbIN KOHTAKTOP 3aMblKaeTCs
CJIMLLIKOM MO3HO, YCTPOWCTBO MIaBHOMO My-
CKa BOCMPUMET 3TO Kak nponagaHue asbl.
3agep)kka OTrnpaBKy MYCKOBOrO CUrHana Ha
YCTPOWCTBO MNaBHOro nycka npuosn. Ha 0,5
CEK. NMOMOXXET PELLNTb 3Ty NPOBNEMY.

MpoBepka 6e3 gBurarens

B MOoXHO N1 NpoBepnTb YCTPOUCTBO MNJiaB-
HOro nycka 6e3 gpurarens?

O Hert, 3T0O HEBO3MOXHO, Tak Kak 4epes
YCTPOWCTBO He OydeT NpOXOAuUTb TOK, a
HEKOTOpPblE TUMbl YCTPOWCTB OyOyT Takxe
NOEHTUPULMPOBATL MOTEPIO HArPY3KU.

Pene neperpyskin cpabatbiBaet

npw 3anycke?

B [loyemy pene neperpysku cpabarbiBaeT
BO Bpems 3anycka”?

O BO03MOXHble MpUHMHbI  (0gHa WK He-

CKOJbKO):

® C/IMLLKOM HU3KNA MPeaenbHbiv YPOBEHb
TOKa;

® CNULLIKOM Marioe BpeMmst MnaBHOro nycka/
OCTaHOBa;

® CIINLLIKOM H3KOE HaYabHOE HarnpsixKeHue;
® HernpaBWbHbIM KIacc pacLenneHnss Ha
pene;

® HenpaBWIbHbIE HACTPOVKM pene.

OT1aenbHoe perne neperpy3ku Npuucnosb-
30BaHUK 6alinacHOro KOHTakTopa

B HyXHO nu ycTaHaBnMBaTb OTAENbHOE
pene neperpys3kn npu NCnonb30BaHWM
YCTPOWCTBA NABHOI0 NMycka ¢ BCTPOEHHbIM
SMEKTPOHHBIM pene neperpysku 1 6annac-
HbIM KOHTaKTOPOM?

O EcnmTtpaHcdhopMaTopbl TOKaYCTPOWCTBA
MMaBHOMO MyCKa MOXHO YCTAHOBUTb TakuM
06pasomM, 4YTO6bl BbIMOMHATL M3MEPEHUSA
NPy 3amblkaHUM BannacHOr0 KOHTaKTOPa,
oTaeNbHOE pefe He TpebyeTcs; B MPOTUBHOM
clny4ae — TpebyeTcs.

Pa6o4as 4acTtoTbl
B  MOXHO N UICNONb30BaTb OAHO YCTPOW-
CTBO MNIAaBHOro nycka Ha vactotax 50 n 60 y?

O Ecmm kpvBasi Toka cuHycomnganbHasi, To
MOXHO MCMOMb30BaTb BCE TUMbl YCTPOWCTB
nnasHoro nycka Abb

KonebaHna Hanps>kxeHna
B Kakune konebaHng Hanps»xeHs gonyctum-
Mbl ANA YCTPOWCTBA MIaBHOMO nycka’?

O MuH1UManbHOE 1 MakCUMasibHOE 3HaYe-
HS, NPV KOTOPBIX Mbl MOXXEM rapaHTPOBaTb
KOPPEKTHOE (PYHKLIMOHMPOBaHMe — oT -15
% 00 +10 % OT HOMUHAIIBHOIO 3HAYEHKS.
ITO TakxXKe yKazdaHo B cTaHaapTe MOK.

Mpumep. PSR25-600-70. Pabo4yee Hanpsyke-
HVe anst JaHHOro usaenina coctasnsaeT 208 B....
600 B, Hanpumep 208B-15%...600B+10 %

MonynpoBogHNKOBbIE NPEAOXpaHNTENN

B Heobxognmo nn Bcerga Mcnonb3oBaTb
NONyNPOBOAHVKOBbIE MPEOOXPAHUTENN?

O TMpuurcnonb3oBaH NOAYMPOBOAHNKOBLIX
NpenoxXpaHNTeNen OCTUraeTCS KOOPANHALS
Tmna 2. MoxHo mcnone3osate MCCB mnn
MMS, HO B 3TOM cfy4ae T1n KoopavHaLmn
6ynet paeeH 1. lNlogpobHas nHMopMaLKMA
NpPeacTaBneHa B rmaBe O KOOPAVHALIMN,
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Prnanyeckre BeMNYNHDI
N eanHNUbl X NSMEPERHWNHA

OnnHa

Sp40 =
M =
MM =
CM =
inch =
dyr =
KM =

Bpems

MWH =

Macca

oz =

KIr =

apa
METP
MUTINIMMETP
CaHTUMETP
OHOVIM

yT

KNIOMETP

yac
MUHYTa
cekyHaa

YHUMS
PYHT
KNNorpamm
rpamm
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MowHocTb/9Heprusa

J.C. = J.C.

B = Barr

KBT =  KUNOBaTT
KB4 = KkunoBatT-4ac
O6bem

n = uTp

M/ = MWIUIWIUTP
gal = TaJlyIoH

fl oz =  Knokas yHUms
OneKTpu4ecTBo

A = Awmnep

B = Bonbt

Bt = Barr

Q = Owm

F = ®apan



dopmyna 1 KOIPPULIMEHTD
NnpeobpasoBaHUS

B aT1om rnaBe cogepXkatca HEKOTOPble MNOJIE3HbIE MOPMYIbl U KO3 PULIMEHTDI
npeobpazoBaHns.

QopMyfbl  UCMOMb3YKTCA OIS pacdeTa, HarnpuMmep, HOMUHaNbHOMo KPyTALEero
MOMeHTa ABuraTens, MoOMeHTa UHepLUmMn, MacCbl MaxoBOro Koneca U T. A.
KoathduumeHTbl NpeobpasoBaHns UCMONb3YKOTCA ONs Npeobpa3oBaHud, Hanpumep,
kBT B Nn. C., rpagycos Llenbcusa B rpagycobl GapeHrenTa, KM/4 B Munb/4ac v 1. 4.

3akoH Oma Macca maxoBoro Koneca
2 2 2 _ 2
| = %%_ R _#L U<IxR mD? or GD2 (mD? ~ GD2)

mD2 = MacCCa MaxoBOro KoJeca, KI'M2

| = TOK (amnep) 5 5
GD< = Macca MaxoBOoro Kosneca, Krv
U= Hanps»keHne (BOJbT)
R= COMPOTUBNEHNE (OM)
CooTHOLWEeHNE MOMEHTa NHepLun
N Maccbl MaxoBOro Kosneca
HoMuHanbHbIN KPYTALWMNNA MOMEHT J= L GD2 = ! mD2
asuratens 4 4
_ 2
M, = 9550 x Py J= MOMEHT MHEPLINW, KI'M
Ny mD?2 = Macca MaxoBOro Komeca, Krv2
2 = 2
v = HOMUHATEHBI KOYTSILLIA GD Macca MaxoBOro KOJeca, Krm
MOMEHT, HMm
HOMWHaNbHas MOLLIHOCTb
P 5 MoMeHT nHepuum Ha Bany
r= psararens, ket Harpys3Kku, nepepaccYmMTaHHbIn
HOMVHasIbHasa YacToTa Ha Bany gsurartens
Nr = BpalLLleHns asurarens, 06./MyH, , Jp X ”b2
b =
n2
MOMEHT VHepLn,
MoMeHT nHepuyun Jp= nepepaccHUTaHHbIV Ha Basy
ABUraTens, Krm
- m(B2 + r9)
= MOMEHT VHEepPLMM Harpy3Ku,
2 Jp = )
5 KM
J= MOMEHT NHEPLINA, KI'M Np = CKOPOCTb Harpysk, 06./MVH.
m = Macca MaxoBOro Koseca, Kr
y Ny = CKOPOCTb ABuratens, 06./MuH.
R= BHELLHW pagnyc, M
r= BHYTPEHHWI pagnyc, M
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MomeHT Harpyskn Ha Bany
Harpys3ku, nepepaccymMTaHHbIn
Ha Bany gBurartens

M,b = Mb X nb
Ny
M’y = MOMEHTHarpysku, nepepaccyu-
TaHHbIN Ha Basy apuratens, Hwv
Mp =  MOMEHT Harpy3ku, Hm
Np = CKOPOCTb Harpy3ku, 06./MUH.
Ny = CKOPOCTb ABuratens, 06./MuH.

dneKkTpu4yeckas MOLWHOCTb

P= U x| x PF (1 dhasa)
1000

P= UxIxPFx{2 (2 dasbl)
1000

P= UxIxPFx{3 (3 dasbl)
1000

P = MOLLIHOCTb B KBT

PF = KOS MULIMEHT MOLLHOCTU
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KoadhpuumeHTbl npeobpasoBaHng

OnuHa

1 Muna
1 apA

1 oyt
1 pronm

1.609344 kv
0.9144 m
0.3048 m
25.4 MM

1 KM
1m

1 MM

0.621 Mmnna
1.09 apg

3.28 byt
0.039 gronma

CkopocTtb

1 y3en
1 munsa/y
1 m/c

1.852 Km/Y
1.61 KMm/Y
3.6 KM/Y

1 KM/
1 KM/Y
1 KM/Y

0.540 y3na
0.622 Munb/Y
0.278 m/c

Area

1 akp

1 beT2
1 ,mo|7|M2

0.405 ra
0.0929 M2
6.45 cm2

1ra

1 CM2

2.471 akp

10.8 pyT2
0.155 mroiv2

O61bem

1 cbyT3
1 ,cuo|7|M3

1 rannoH

1 rannoH

1 nuHTa

0.0283 m3
16.4 cmS

4.55 n (UK)

3.79 n (US)
0.568 n

1 CM3

1n

1n

1n

35.3 hyT3
0.0610 gronm

0.220 rannoH
(UK)

0.264 rannoH
Us)

1.76 nuHTa

w

Macca

1 cpyHT
1 yHUuMA

0.454 kr
28.3r1

1 Kr
ir

2.20 chyHTa
0.0352 yHumn
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KpyTawmnmn MoOMeHT

1 Hm 0.101krm 1 Krm = 9.806 Hwm
MoMeHT nHepuum
2 o2 1dyr- 2
1 Hm 2.42 pyT.-aronm FUOI7IM2 = 0.41322 Hwm
2 mog? | VdyT- 2

1 krm 0.2469 dyT.-aronm ,qroﬁmz = 4.0537 krm

1 yHUUMS.- 0.000434 dyT.- 1 ¢yT.- B 2304147 yHummn,

p,ro|7|M2 ,u,+0|7||v|2 .moﬁmz B ,El,fOI7IM2
Cuna

1 kMNa 9.80665 H 1H = 0.102 kl'a

1 ¢pyHT-CMNa 4,45 H 1H = 0.225 yHT-Ccuny
DHeprus

1 Kr/m 9.80665 [1x 1 0x = 0.102 kla*m

1 kan 4.1868 [k 1 0x = 0.239 kan

1 KBT*4 3.6 Mk 1 MOx = 0.278 kB1*y
MowHoOCTb

1 n.c. 0.736 kBT 1 kBT = 1.36 n.c.

1 n.c. 0.746 kBT (UK; US) 1 kBT = 1.34 n.c. (UK;US)

1 kkan/v 1.16 Bt 1BT = 0.860 kkan/4
Temperature

0°C 32 OF

oC 5/9 (°F -32)

0 °F -17.80C

OF 9/5 (OC +32)
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[noccapum

AKTUBHast MOLHOCTb

ACVHXpPOHHasA CKOpPOCTb

ACWHXPOHHbLIN aBUrartenb
BannacHbIn KOHTakTOp
3amep conpoTUBIIEHUS LEenn
UHepumnsa

MHTerpanbHas cxema (IC)

Ka)KyLI.I,aﬂCFl MOLWHOCTb

Knacc pacuenneHnus

KocuHyc ®©
KoadpuumneHT mowwHocTn

KoathduumneHT
NMPOAOIKUTENbHOCTH
BKJTIOYEHMA

JInHenHoe noaknyeHne
(MopknioyeHne B NMHMIO)

[NoTpebnsaemas gpuratenieM MOLLHOCTb, KOTOpast
NpeobpasyeTcst B MEXAHNYECKOE OENCTBIE.

CKOPOCTb aCMHXPOHHOIO ABUraTens NepemMeHHOro
TOKa NPV NMOHOW Harpy3Ke 1 NMOSTHOM HanpsiXKeHuU,
TaKXe U3BECTHA KaK HOMWHaIbHasA CKOPOCTb.

[lBrrarefi NePEMEHHOO ToKa C NepBUYHOMN
OBMOTKOW (CTATOP), NOAKIKOYEHHbBIN K UCTOYHNKY
MTaHUSA 1 BTOPUYHON OBMOTKE (POTOP),
NPOBOASALLEN NHOYLIMPOBAHHbIN TOK.

BarnacHbIN KOHTaKTOP UCMONb3YETCA A1
nepenycka apyroro yCTpowcTBa, Hanpumep
YCTPOWCTBA M/IaBHOMO Mycka, 1 YMEHbLLIEHUST MOTEP
MOLLIHOCTMW.

O6bI4HO n3mepsaeTcsa B MOM Ha OCHOBE MOTHOIO
HaNPS>KEHNSA C MasibIM TOKOM 1 UCMOMb3YEeTCH A5
onpeneneHnsa ConpoTUBNEHNA CUCTEMbI USOMALAN,
MO>XXHO NpOBOANTL A5 MPOBEPKM TUPUCTOPOB.

Mepa conpoTVBNEHNS Tena, KoTopas U3MeHSET
CKOPOCTb Tena Npuv ABVXKEHWN C MOCTOAHHOM
CKOPOCTBHIO U B COCTOSAHMM NMOKOS. CKOPOCTb MOXET
ObITb BpaLLaTenbHOW UK NIMHENHOW

HebonbLLOE 3MEKTPOHHOE YCTPOUCTBO, KOTOPOE
MOXET COCTOSATb M3 ThICAY TPAH3VCTOPOB, Kak
NpaBWIo, CMOHTUPOBAHHbLIX Ha MeYaTHOW nnare.

[TonHas MOLLHOCTb, I'IOTpGGJ'IFleMaFl ABuvratenem.
COCTOUT N3 aKTMBHOW U peaKTI/IBHOI7I MOLLHOCTW.

Knacc pacuenneHusi onpenenseT BpeMsi nycka

C onpeneneHHbIM TOKOM [0 pacLenieHns.
CyLLEeCTBYIOT pasnnyHble Knaccol, Hanpumep 10, 20,
30 n . . Knacc 30 obecne4vnBaeT camoe Jonroe
BPEMSI MyCKa.

CM. KO(PDULIMEHT MOLLIHOCTMW.

I3mepeHHast pasHOCTb a3 MeXXy HanpPsXKeHeM 1
TOKOM B LIENW NepemMeHHOro Toka, npeacTaBieHHas
YITIOM KOCUHYCa

COOTHOLLEHVE MEXOY TEM, KaK O0Nro paboTaeT
(pabo4ee Bpemsi) 1 He paboTaeT (Bpems nay3bl)
YCTPOWICTBO 3a OOMH LINKJT.

TN NOAKNKYEHVS!, NPKY KOTOPOM YCTPOWCTBA,
nuTaroLLMeCs OT CETU, NocnenoBaTe/ibHO COEANHEHDI
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Macca maxoBoro Koneca

Mukponpoueccop

MoMeHT Harpysku

MouwHocTb

HanpspkeHue nutaHus
uenen ynpasneHns

HanpsikeHue uenu ynpasneHus

HeuncnpaBHOCTb

HenpusogHom Topey,
HomuHanbHasa CKOpoCTb

HoMunHanbHbIN KpyTALLMA
MOMEHT

HopmanbHO 3aMKHYTbIN
koHTakT (NC)

HomMuHanbHbIN TOK

HopmanbHO pa3oMKHyTbIN
KOHTaKT (NO)

Apyr C Opyrom.

Obwaa macca (MD? nnmn GD?) BpalatoLLeroca Tena,
0BObI4HO MPUBOANTCA B KIM? UM KNM?2, 3Ha4eHne
MacCCbl MaxoBOro Kosneca B 4 pasa BblLLe MOMEHTa
NHepLUMM

LleHTpanbHbIn MPOLIECCOP, KOTOPbIN NCMONb3YET
MNOHOMACLLUTAOHYH TEXHONOMMIO UHTEMPALIN.

TOPMO3HOW MOMEHT Ha Basly ABUraTens, Bbi3BaHHbIN
Harpy3kon. Ecnm TopMO3HOWM MOMEHT paBeH Wn
MOYTY PaBeH HOMWHANIbHOMY KPYTALLEMY MOMEHTA
ABUraTens, TO OH MOXET ObITb OMNpeaesieH Kak
KRYTSLLNA MOMEHT BbICOKOW Harpy3Ku.

PaboTa, npoaenaHHas 3a eauHuLYy BPeEMEHN,
N3MEPHAETCA B NTOLLIAANHBIX cuiax (1. C.), BaTTax (BT)
nnn Yatle kBT.

Hanpsi>xeHne, KOTopoe NCMONb3YeTCs Ans
yrnpaBneHst (Myck/oCTaHOB) YCTPOWCTBA MNaBHOIO
nycka.

HanpsikeHne, KoTopoe HeoBXoAUMO NS MUTAHNSA
CaMoro yCTpOWCTBa MaBHOMo Mycka.

Jltobast BO3HMKLLAA HENCMPABHOCTb, KOTOPAas
MeLLIaeT HOPManbHOW paboTe.

HenprBoaHoOW TOPEL, SNeKTPUHECKOro aBuraTens.
CM. aCNHXpPOHHas CKOPOCTb.

KpyTaLmin MOMEHT apuratensi npu paboTte Ha HOMU-
Ha/TbHOW CKOPOCTW.

KOHTaKT 1 Habop KOHTaKTOB, KOTOPLIE
3aMbIKaKOTCS, KOrma 06eCTO4MBAKOTCS Pene nnm
nepekntodatens. KoHTakT(bl) pPa3oOMKHYTCA, KOraa
KaTyLKa pesne v nepekoHarenss OKaXeTCs NoL
HanpPsPKEHNEM.

TOK MONMHOCTBIO 3arpy>KeHHOro apuratesid Ha
HGO6XO,EI,I/IMOI7I HOMWHaJTbHOW CKOPOCTU.

KOHTaKT 1 Habop KOHTaKTOB, KOTOPbIE
pPa3MbIKaloTCS, Korfa 06eCTOMNBAKOTCS pene Uin
nepektoyartenb. KOHTaKT(bl) 3aMKHYTCSA, KOraa
KaTyLlKa pene nan nepexnoHaTens OKaXKeTCs Mog,
HaNPSPKEHVEM.
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[noccapum

HopmanbHbI nyck

MapannenbHbIN NyCK

MK

Mopkntoyenue YIIMN BHyTpNn
TpeyronbHuKa

MopknioyeHue 3Be3fon
MogwmnHuk
MonynposogHuKoBbIe

npepnoxpaHuTenu

MoHmxeHne 3Ha4YeHusA
(nepecyeT MoLHOCTN)

MocnepoBartenbHbIN NyCcK
MpepenbHbI ypOBEHb TOKA
MpuBogHon TOpeL,
CkonbxeHne

MpoTokon

[yCK nofa Harpy3Kom, KOTopas UMeeT MasibIvi U
CpeOHUN MOMEHT MHepLMK. Eciv npsimon nyck
ONNTCA MeHee 5 CeKyHA, ero MOXXHO pacLeHVBaTb
Kak HOPMasbHbIN.

[NapannenbHbii NyCcK ABuratener nogpasymMeBaeT
OLHOBPEMEHHbIV MYCK ABYX WU 6051ee ABuratenem ¢
MOMOLLIbIO OIHOMO MycKaTens.

[porpaMmMmnpyeMbIn TOrMYECKUA KOHTPONNEP,

TvN NOOKIOYEHVIS!, NPV KOTOPOM YCTPOWCTBa
coeaviHeHb! BHYTPW TpeyrofbH1Ka asuratens. Tok
yMeHbLuaeTcs 10 1//3 = 58 % no cpaBHEHWO ¢
JINHENHBIM TOKOM.

TN NOOKMOYEHWS!, MPU KOTOPOM Kavkaast O6MOTKa B
MHOrodasHou Lenm Ha OOHOM KOHLIE COEAMHEHA C
06LLEer TOHKOM

KOMMOHEHT, UCMONb3yeMblit A1 YMEHbLLIEHUS TPEHWA
N N3HOCA BPALLAIOLLIMXCH YCTPOUCTB.

OcobbI TN BbICOKOCKOPOCTHOIO NPEAOXPaHNTENS,
NCMOMNb3YEMOro B Ka4eCTBE 3aLMTbl TUPUCTOPA,
T.K.0Bbl4HblE NpenoxpaHnTenn (QG/gl nnm aM)
HenOCTaTO4YHO BbICTPbI

Ycnosus, Npy KOTOPbIX YCTPOMCTBO AOSMKHO
paboTaTtb MPY MOHVKEHHbIX 3HAYEHMAX (KaK
npaBuI0, TOKA) B CBA3M C BbICOKOW TEMMNEPaTypOu
OKpY>KatoLLen cpedbl v 60bLLION BbICOTOW.

[locnenoBaTebHbIV MYCK OBUrATENEN
nogpasymMeBaeT NooYepedHbIn Myck AByX Unn 6onee
OBUraTesnien ¢ NOMOLLBKO OAHOMO MycKaTens.

DNEKTPOHHbIN CNOCO6 OrpaHNHEHs MYCKOBOIO TOKa
OBUraTens BO Bpems nycka. Kak npasuio, ero
MOXXHO OTPENYNMPOBAaTh Tak, YTOObI KPYTALLIMN
MOMEHT OBuraTens 6bli 4OCTATOYHO BbICOKMM A5
nycka.

[MPVBOAHOM TOPEL, SIEKTPUYECKOro ABuraTens.

PasHuua (06bI4HO BblpaXkaeTcs B MPOLEHTAxX) MEXAY
CUHXPOHHOW CKOPOCTBLIO M CKOPOCTLIO BPaLLEHNS
POTOPA aCMHXPOHHOIO OBUraTeNd NepemMeHHOro Toka.

Habop ycnosuin, pernameHTypyoLLmX oopmat r
Bpemsa 0bMeHa OaHHbIX Mexay YCTPOWNCTBaMK CBA3MW.
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Pabo4ee HanpsixeHne

Pa6o4un ymnkn

Papgunatop

Pac4yeTHbIn KPYTALWNIA MOMEHT
PacyeTHbIn TOK
PeakTnBHasi MOLLHOCTb

PeBepc

Pene neperpysku

CeTb

CUHXpOHHas CKOpPOCTb

CoeanHeHne TpeyronbHUKOM

CreneHb 3awmThl

Temnepatypa oKpy>xatoLlen
cpeabl

Tupucrtop

HanpspkeHns, KOTopoe NnogaeTcst Ha apurartesib, Kak
npaBwio, TpexdasHoe.

MOAHbIA LK OT OAHOIO Mycka A0 CneayroLlero, B
TOM YK1Ce BPeMs MaBHOro Mycka 1 0CTaHoBa,
SKCrIyaTaLmm 1 nays, ecim TakoBble NMEeOTCS.

KOMMOHEHT (4acTo 13 antoMUHUS), NCMONb3YEMbIN
L7151 TOrO, YTO6bl N36aBUTLCA OT Tenna BHyTPU
SNIEKTPUHECKOrO YCTPOMUCTBA, MrEHEPVPYEMOrO
TOKOM.

CM. HOMUHaSTbHBI KPYTALLMIA MOMEHT.
CM. HOMWHaNbHbIN TOK.

MoLLHOCTb, NoTpebnsemas aspuratenem 1
NCNONb3yeMas Angd ero HamarH1m4MBaHus.

\ameHeHne HanpaBneHnst BpaLLeHWst poTopa Unm
AKOPS ABuraTens

YCTPOWCTBO, NCMOMNb3yeMoe A1 NpenoTBpaLleHmns
neperpyskun 1 neperpesa apuratens. MoxeT 6biTb
SNEKTPOHHBIM U TEPMUHECKIM,

Konm4ecTBo y310B, COeAMHEHHbBIX APYr C APYroM Mo
onpegeneHHoMy metofy. CeTb MOXKET UMETb
OOVHAPHYIO UM MHOXKECTBEHHYHO CBSA3b.

CKOPOCTb BpaLLAKLLErOCst MarHUTHOIO MOJiA
ACUMHXPOHHOIO ABWraTeb NEPEMEHHOIO TOKA,
KOTOpPas onpenenaeTcsd 4aCcToToN N KONMMYECTBOM
MarHUTHbIX MOSIKOCOB B KaxKAoW dhase 0O6MOTOK
crartopa.)

TN NOOKNOHEHNs ABuraTens, Npy KOTOPOM
OBMOTKM COEANHEHBI B TPEYTONbHKIK.

3awmra, onpegensieMas 1 3asgBfsieMas Kak
knacc IP (MexxgyHapogHas 3awmTa), C yKadaHuem
YPOBHS 3aLLTbI OT KOHTaKTa 1 MPOHUKHOBEHUS
TBepPAbIX MPEAMETOB 1 BOAbI.

3TO TemMnepartypa BoAbl, BO3Ayxa Unv cpedbl, B
KOTOPOW UCMONb3YETCS U XPaHNTCS
obopyaoBaHve.

TBepOOTENbHbIN NEKTPOHHbBIN KOMMOHEHT,UMEIOLLNIA
aHo[, KaTo[, 1 ynpaBnstoLLMN S1EKTPOL, KOTOPbIN
NO3BONSIET NPY HEOBXOONMOCTU aKTUBMPOBATb
TUPUCTOR. MOXET BbICTPO NepeksoHaTb 6obLLIVE
TOKM Ha BbICOKMX HaMNPs>XeHNAX.
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[noccapumn

ToK 6710KMPOBKU poTopa
Tonyok

TaxénbIn NycK

YnpaBneHue KpyTALwmMm
MOMEHTOM

Ynpasnsaowmin aneKkTpos,

Lukn

YactoTta
Lym

OdheKkTMBHOCTL

AC
CSA
DC
DOL
EMF

EPD

ESD

TOK B NIMHN, NOKa POTOP HaXOAMTCSA B COCTOSIHAN
MOKOSA MPU HOMWHANTbHOM Hanpsi»KeHU 1 H4acToTe.
STO NMHENHBIV TOK MPY MPAMOM MyCKE ABUraTeENs.

KpaTkoBpeMeHHOEe nepemMeLLieHve aBuraTens nyTem
MNOBTOPSIOLLErOCA 3aMbIKaHWUS LIEMM C MOMOLLBHO
KOHTaKTHOIO aieMeHTa N KHOMKMW.

[TyCK Nof, Harpy3Kom, KOTopas UMEET BbICOKU UK
OYeHb BbICOKMA MOMEHT MHepLWW. Eciv npsvon
NyCK OnnTCs 6onee 5 CekyHA, ero MOXXHO
pPacLIeHNBaTb Kak MyCcK nof 60/bLLIOW Harpy3KOW.

MeTop, C MOMOLLIbHO KOTOPOro YCTPOMCTBO MaBHOMO
MyCKa KOHTPOMMPYET KPYTALLMIA MOMEHTA
[BUraTens,a He HanpshkeHue.

ONEMEHT ynpaeneHust Tupmuctopa. [Npu nogaye
HEBO/bLLONO MOMOXKUTENIbHOMO HanpshxeHust Ha SCR
TOT CTaQHOBUTCS MPOBOLHNKOM.

[locnenoBaTenbHOCTb OnepaLyn, KOTopble
NOBTOPSIKOTCA PETYNSIPHO, U BPEMS, KOTOPOE
TpebyeTca AN1A 3aBEPLLUEHNSA OOHOW onepaumi.
Ycno Nepruoan4ecKmx LMKIIOB 3a eAVHNLY BPEMEHM.

HexxenatesnbHble MoMexu B cpefe CBsA3M, KOTOPbIe
NMEIOT TEHAEHUMIO CKPbIBaTb COAepXaHne AaHHbIX.

COOTHOLLEHWE MEXOY MEXAHNHYECKOW MOLLIHOCTHIO
Ha BbIXOAE U 3NEKTPUHECKON MOLLIHOCTBIO Ha BXOAE.
[MprBeOeHHbIN MPOLEHT MOKA3bIBAET, HACKObKO
ahdeKTVBHO ABuraTesib NpeobpasyeT
SANEKTPUHECKYIO SHEPTUIO B MEXAHUYECKYHO.

[lepeMeHHbIN TOK.

KaHagckasa accouyiaums CTaHOapToB.
[MOCTOSAHHbIN TOK.

Mpsimon nyck. PacnpocTpaHeHHbI METOZ, MycKa.

OnekTpoaBMXKyLLasa cuna. TepMuH A1s onmncaHns
Pa3HOCTY HaMPSXKEHNsT N NOTEHLMANoB,
HaNPUMEP, HaMPSPKEHNS, reHEPVIPYEMOTO ABUraTeNem.

Skonornyeckas geknapaunsa NpoayKumm —
OnmMcaHne Toro, Kak KOHKPETHbIV MPOAYKT BAUSIET Ha
OKPY>KatOLLLYtO Cpeqy.

ONeKTPOCTaTUHECKU Pa3psaa,.
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[noccapumn

FieldBusPlug (FBP)
IEC (M3K)
LCA

LCD

LED
MCCB
MMS

NEMA
PCBA
SCR

Uc
Ue
UL

Us

Y-nogknioyeHue

Cnocob nepenaqv faHHbIX B CETU MEXIY
Pa3NNYHBIMI Y3Mamu C MOMOLLBHO ONPeaesIEHHOro
npoTOoKONa.

MexxayHapoOHasa aneKkTpoTEXHNHYECKas KOMUCCHUS,
KOTOpasa ABNAETCH YaCTblo MexxayHapoaHow
opraHmsaumy no ctaHgapT3aLmn.

OueHKa »XXU3HEHHOTO LMKNa, aHanna Toro, Kak
N3LENnNe BINSAET Ha OKPY>XKAIOLLLYHKO Cpedy 3a MOJHbIN
LMK paboThl.

PKNOKOKPUCTaANNNYECKNIA OUCTINEN, NHTepdenc
CHUUTbIBAHNSA, KOTOPbIV UCMONb3YETCA B LIMDPOBbLIX
Yacax, MoPTaTUBHbIX KOMMbIOTEPAX 1 HEKOTOPbIX
YCTPOWCTBAx NNaBHOMO nycka.

Ceetogmog.
ABTOMaTUYECKMI BbIKJIKOHATESb B JIMTOM KOPIyCe.

Py4Howm nyckaTensb apuratens / aBToMaTU4eCcKnin
BbIK/tOYaTENb ANA 3alUWThl ABUraTens.

HaupmoHanbHas accoupaumsa npoussoguTenen
anexkTpoobopynoBaHus (CLLA).

Bnok nevaTHbIX Nnar, pacrnofioXXeHHbIV B YCTPOWUCTBE
nnaBHOro nycka.

KpeMHMEBBIN yripaBniseMbiv BbINPSMUTESb.
CM. TpuCTOp.

HanpskeHne Lenv ynpasneHus.
Pabo4yee Hanpsi>xeHue.

CepTrduumpoBaHHast nabopaTopust Mo NPOBepKe
6e30MacHOCTV MPOAYKLN (Pa3peLUMTENbHBIM OpraH).

Hanpﬂerme MATaHNA |_|,er|e|7| yrpaBneHns.

CM. NOAKOYEHEe 3BE300N.
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AnNaBUTHbIV yKa3aTeSb

A
AHaOroBbIV BbIXOA,

B

BannacHbIN KOHTAKTOP
(6annac)

Bnok nevatHbix nnat (PCBA)

Bosbluas BbicoTa,
NepecyeT NnapameTpoB

B
Bentnngarop
BspbiBoonacHble cpenpl (Ex)
Bbi6op ycTponcTea
NAaBHOro nycka
-
[APMOHUKM
[NaBHbIVI KOHTaKTOP
[noccapum
a
[Buratenu
[BuraTens C
KOPOTKO3aMKHYTbIM C
POTOPOM
[Burarenb ¢ pa3HbiM
POTOPOM

Knacc
apheKTMBHOCTH

KoadhprumeHT
MOLLIHOCTW

KpyTawmin MOMeHT

Hanpsi»keHne

CKopoCTb

Tok
[1ByxhasHoe yrnpasBneHmne
Hpobunka

50

21,50
65, 66

21
41

24
58

39

68
57
76

0 o N ©

52
37

E
EOVHMLBI U3MepeHs

3
3awmTta
3alumta oT neperpysKn

7

IHCTpYMEHT ansi Bbibopa
YCTPOWCTBa MNaBHOroO nycka

IHcbopmaums

06 OKpYXXKaroLLEeN cpeae

K

Karteropum npumMeHeHns
Knacc addeKTMBHOCTU
Konnm4ecTBO MyCcKOB B 4ac
Komnpeccop

KoHe4YHOe HanpshkeHwne
KoopanHaums
KoahprumeHT MoLLHOCTH

KoadhprupmeHTs!
npeobpazoBaHUs

KoadhduupmeHT
NPOAOIMKNTENBHOCTU
BKJItOHEHMS

KpyTawwmi MOMEHT

KpyTawmm MOMeHT
TOPMOSHOW Harpy3ku

KpyTALwmm MOMEHT
YCKOPEHNS

N

J1eHTO4YHbIN KOHBEWED
JInHenHoe nogkto4veHmne
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44
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ANMaBUTHBIN yKa3aTeSb

M

Mapkuposka CE
MenbHuua

MOMEHT NHepLN
Mopckue cepTudrkaTsl

H
Hanps>xeHne

Hanps»keHne nutaHus Lenen
yrnpaBneHus

HanpsixxeHne Liernn
yrpaBneHus

Hacoc
HacTtponku

KoHe4vHoe
Hanps»keHne

HavanbHoe
HanpPs»KeHne

OrpaHuyeHne Toka

['1naBHbI OCTAHOB

['1naBHbIN MyCK

Perynupyemsii
HOMUHAasbHbIN TOK
apuratenst

PekomMeHgoBaHHble
HACTPOVIKN

YnpaeneHue
KPYTALLYM MOMEHTOM

HauanebHoe Hanps»xeHue
HenpvBogHowm TopeL,
HopmanbHbI MycK

O

O6nacTt NPUMEHEHNS
OnpeneneHnsa Hanps»KeHNs

R
[NapannenbHbIn NycK
[naBHbIV OCTAHOB

37
11

50

50

29
54

55

55

56
54
54

55

o7

54
95

11

26

48
54

[naBHbIN NyCcK
[NopkntoyeHue
[ogkntodeHe BHYTPN
TpeyronbHUKa
[NogKnto4eHne 38e300M

[NopkntoyeHue
TPEYroNbHUKOM

MpoNynpoBOAHNKOBbIE
npenoXpaHnTenn

[NocnenoBaTenbHbIA MyCK

['loCTOAHHAsS COCTaBNAOLLASA
TOKa

['penoxpaHuTeny
[lpeobpasoBaTesib YacTOThI
[prBOOHOW KOHELL
MpmBoabI

Mpsimon nyck (DOL)

['lyCcK No cxeme 3Be3na-
TPEYroNbHMNK

[Myck nofg 60/1bLIon
Harpy3Kow

[lyckoBast MOLLHOCTb
P

Pabo4ee HanpspkeHne
PazpeLleHna
Perynmpyemsiit
HOMVHaIIbHbIN TOK
aBuratens
Perynnpyemsi
SNIEKTPOMNPUBOL
PexkomeHOoBaHHble
HaCTPOMKN

Pene BbIXOOHOMO curHana

54
46, 50

46

62
49
52

62
16

14
13, 27,
29, 32,
34,37
14, 27,
30,32,
35, 37

11
42

55

14

57
50
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C

CeTeBOW KOHTaKTOP

Cunctema NPOMbILLISIEHHOW
LVHE

CKOpOCTb
Cneundukaumm CSA
Cneundukaumm UL
Cnocobbl nycka
CraHgapThl
Cranpaptbl CCC

2
Tabnuupl KoopanHaumin
Temnepatypa OKpy»xaroLLEN
cpempl

Tupuctop

Tok

y
Yron nycka

YnpaeneHne KpyTALLWM
MOMEHTOM

YCcnoBust Harpy3sKu
YCTPOWCTBO MaBHOIO rnycka

TemMnepatypa
OKpY>KatoLLEen cpenp!
bannac

DYHKUMOHANBHOCTb

Bonbluas BbicoTa

Bbibop — KpaTkoe
PYKOBOLCTBO

['lyckoBas
MOLLHOCTb

KonnyectBo
MyCKOB B 4ac

47
51

N = NN DNDDN O

64
40
21,22

22
24,54

10
18, 21,
28, 31,
33, 36,
38

40

21, 50,
65 ,66
22
41

39
42

44

(0

Pur3NHECKME BENHMHDI 21

N eOVHULbI NX N3MEPEHUA

dopmyna 1 KosdPrLMEHTbI 20

npeobpazoBaHUs

OyHKLMOHaSIbHOE 50

3a3emrieHve

OYHKLNA OrpaHnHeHna Toka 56

L

LIEHTPOGEXHbBI BEHTUNSATOP Owm.

BEHTWATOP

LIeHTpOBEXHbIN HACOC Cwm.
Hacoc

Llenb ynpaeneHus 50

Ll

HacTto 3agaBaemble 69

Bonpochkl (FAQ)

)

ONEKTPOHHOE pene 13, 18,

neperpysku (EOL 21, 39,
55, 63
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Halum KOHTaKTbl

Poccunckas ®enepaymns

117335, Mockga,
HaxnmoBckuni np., 58
Ten.: +7 (495) 777 2220
dakc: +7 (495) 777 2221

194044, CaHkT-leTepbypr,
yn. 'enbcuHrdopcekast, 2A
Ten.: +7 (812) 332 9900
dakc:+7 (812) 332 9901

400005, Bonrorpag,

np. JlennHa, 86, ot. 315
Ten.: +7 (8442) 243 700
dakc: +7 (8442) 243 700

394006, BopoHex,

yn. Ceobogpl, 73, oth. 303
Ten.: +7 (473) 250 5345
dakc: +7 (473) 250 5345

620075, EkatepuHoypr,
yn. OHrenbca, 36, od. 1201
Ten.: +7 (343) 351 1135
dakc: +7 (343) 351 1145

664033, VpKyTCK,

yn. JlepMoHTOBA, 257,
Ten.: +7 (3952) 56 2200
dakc: +7 (3952) 56 2202

Pecnybnuka benapycb

220007, MuHck,
yn.Tonctoro, 10, oth. 297

Ten.: +375 17 227 2192 (93, 94)

®akc: +375 17 227 2190

www.abb.ru

420061, KasaHb,

yn. H. EpLiosa, 1a

Ten.: +7 (843) 570 66 73
dakc: +7 (843) 570 66 74

350049, KpacHopaap,

yn. KpacHblx Naptmnaan, 218
Ten.: +7 (861) 221 1673
dakc: +7 (861) 221 1610

660135, KpacHospck,
yn. BanetHas, 5, ctp. 1
Ten.: +7 (391) 249 6399
@akc: +7 (391) 249 6399

603155, HmwxH1in Hosropon,
yn. Makcuma opbkoro, 262
Ten.: + 7 (831) 275 8222
dakc: + 7 (831) 275 8223

630073, HoBOCMOUMPCK,
np. Kapna Mapkca, 47/2
Ten.: +7 (383) 227 82 00
dakc: +7 (383) 227 82 00

614077, Mepmb,

yn. Apkagusa Nanpapa, 8 b
Ten.: +7 (342) 211 1191
dakc: +7 (342) 211 1192

344065, PocTtoB-Ha-[]oHy,
yn. 50-netna Poctcenbmalua,
1/52

Ten.: +7 (863) 268 9009
dakc: +7 (863) 268 9009

443013, Camapa,
MocKOBCKOE Locce, 4 A,
CTp. 2

Ten.: +7 (846) 269 6010
dakc: +7 (846) 269 6010

450071, Ydpa,

yn. PazaHckas, 10, 0d.401
Ten.: +7 (347) 232 3484
dakc: +7 (347) 232 3484

680030, XabapoBckK,

yn. MNocTbiwesa, 22A, og. 307
Ten.: +7 (4212) 400 899
dakc:+7 (4212) 400 899

Pecnybnmka KasaxcTtaH

050004, AnmMarbl,

np. Abblinan xaHa, 58
Ten.: +7 727 258 3838
dakc: +7 727 258 3839

KOHTaKTHbIV LIEHTP 0Bcny>kmBaHus kneHToB ABB B Poccum
Becnnathbin 3BoHOK: 8 800 500 222 0
e-mail: contact.center@ru.abb.com

Power and productivity

for a better world™
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