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BBepeHue

Bnarogapum Bac 3a npuobpeTeHue npeobpasoBaTens 4acToTbl Cepum
INPRIME. T[lepen Havanom paboTbl BHMMATENbHO W3yunTe HacTosLee
PYKOBOACTBO. HapylleHne yka3aHHbIX B  pykoBoAcTBe  TpeboBaHWi
3KcnnyaTauum MoXeT NPUBECTU K BO3HUKHOBEHWUIO HEMCNPaBHOCTEN, OTKa30B,
COKpALLEHMNI0 CpoKa 3Kcrnyatauun obopyaoBaHus MW axe K HaHeCeHuio
TpaBM.

YcTaHOBKY M BBOA B 3KCMyaTauuilo Bcerga criegyeT MnaHupoBaTh U
BbIMOMHATL B COOTBETCTBUM C MECTHbIMW 3akoHamu 1 Hopmamu. INSTART He
NPUHUMAET Ha cebsi HMKakmx 0bsi3aTenbCTB B Cryyae HapyLUeHW MeCTHOro
3aKkoHofaTenbCTBa U/Mnu Apyrux Hopm 1 npasun. Kpome Toro, npeHebpexeHve
HOPMaTVBHBLIMU [OKYMEHTaMMN MOXET CTaTb NPUYMHON HENONaAoK NpMBoAa, Ha
KOTOpble He pacnpoCTPaHAETCs rapaHTUS U3roTOBUTENS.

B cnyyae HeobxoOMMOCTM  KOHCyNnbTauUMM MO WUCMOSb30BaHUIO
npeobpasoBaTtensi 4acToTbl WM CEPBUCHOMY OOCHYXMBAHWUIO YCTPOMCTB
obpaTtuteck B TexHudeckyto nogaepxky OO0 «MHcTapT».

Mpw BBOAE B 3KCMIyaTaLMio BbINOMHWUTL Crieaytowmne 4eicTBUs:
BbINOMHUTL NPMEMKY U OCMOTP:
- LlenoctHoCTb nU3genusi 1 KOMNIEeKTHOCTL COrMacHo nacnopTy.

- COOTBeTCTByeT NN HOMUHanNbHOE 3HadyeHue, yKaszaHHOe Ha 3aBOACKOM
Tabnuuke, 3Ha4YeHIO, YKa3aHHOMY B BallleM 3aKase.

[MpoBepuTb COOTBETCTBME CETEBOrO MUTAHUS U HOMUHANbHLIX NapamMeTpoB
areKkTpoasuratena gumanasoHy Hanps>XeHUs CUIoBOro nUTaHuA.

BbInonHutb YCTaHOBKY U NOAKIIHO4YEHME B COOTBETCTBMM C pEKOMeHOaunamu,
YKa3aHHbIMU B rnase 3 HacTosiero pykoBoacCTBa.

BbINnonHUTL nNapameTpupoBaHMe B COOTBETCTBUW C TEXHONOrMYECKUMMU
ycnoBuamun.

B Crnyyae BblABIEeHUA HapyweHna OAHOro W3 MyHKTOB HemMenrieHHO
CBSKMUTECH C NMpousBoauTenemM unun Bawmm nocTaBLLMKOM.

MpounssognTens octaBnseT 3a cobon MpaBO WM3MEHATb TeXHUYeckue,
nporpaMMHble MapameTpbl W YCIOBUSI MCMONb3oBaHWs obopyaoBaHus 6e3
npeaBapuTeNbHOrO yBEAOMIIEHMS.
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maea 1. O6wmMe Mepbl NPEAOCTOPOXKHOCTHU

B 0TBETCTBEHHOCTb MOMb30BAaTENs1 BXOAUT MNPOYTEHNE U MOHWMaHWe BCex
WHCTPYKLUMIA B JAHHOM PYKOBOZCTBE BNJIOTb A0 YCTAHOBKU, UCMONb30BaHUS
unu obcnyxuBaHus npeoGpasoBaTensi 4YacToTbl; CrefoBaTb MpaBunam
anekTpo6e3onacHoCTK,  BKIYasi  UCMOMb30BaHWEe  COOTBETCTBYHOLLETO
3almMTHOrO 06opyAoBaHWA U MofydYeHue HeobXoaMMbIX KOHCYnbTauumi
nepesn UcCnonb3oBaHMeM 3TOro 06opyaoBaHWsi CMOCOGOM, OTIIMYHBIM OT
OMNCaHHOTO B JaHHOM PYKOBOZACTBE.

B pykoBOACTBe MCNonb3yoTcs criedyowye CUMBObI:

BHumaHue!

[aHHbI  cuMMBOM  MCMOMb3yeTcs B PYKOBOACTBE, 4YTOObI
npvBneYb BHMMaHWe Mnosb3oBaTens K HeoOXOAMMOCTU MPOABAATb
ocoboe BHWMaHWE Mpu MOHTaxe, 3KCniyataumn u obcnyxuBaHum
obopynoBaHusi.

HecobntogeHve TpeboBaHuiA Npy BbINOMHEHUW AAHHOW onepaLmn
MOXET NPUBECTYU K TSHXKKMM TPaBMam 1 NeTanbHbIM NOCNeACTBUSIM.

2 OnacHocTb!

3ameyvaHue
Yka3blBaeT Ha BaxHYH UHGOpMaLuto, NpeHebpexeHne KOTopoii
MOXET MPUBECTU K NOBPEXAEHNIO 060PYA0BaHMSI.

1.1 Mepbl NpeaoCcTOPOKHOCTH
O6wme Mepbl NPeaOCTOPOKHOCTH

* [lo Hayana npMMEHEHUS1 BHUMATENbHO O3HAKOMLTECH C
HacTosILEeN UHCTPYKLMEN.

+ K pabore no ycraHoBKke u akcnnyaTaumu npeobpasoBatens
OOIKeH [orycKaTbCs TONMbKO KBanUUUUPOBAHHBIA U OBYyYEHHbI
nepcoHarn.

* Ybegutecb B TOM, 4TO napameTpbl npeobpasoBaTtensi
COOTBETCTBYIOT NapaMeTpam areKTpoasuraTens.

+ T[locne nogknioyeHusi MecTa  CWUMOBbIX  COEOUHEHWN
pekoMeHAyeTCst 3an30nmMpoBaTh.

* [lpn BbLINOMHEHUM PEMOHTHLIX W  NPOUNAKTUYECKMX
paboT npeobpasoBaTenb AOMKEH ObITb OTKMOMEH OT CETU MU
anekTpoaBuraTens.

* He nogkntovante cetb k knemmam U, V. nu W. 310 moxeT
NPVBECTU K MOBPEXAeHUI0 NpeobpasoBaTtens YacToTbl.

* MpeobpaszoBaTternb 4acToTbl HE MOXET OblTb UCMONb30BaH Kak
pa3beanHUTENb LEny UM N3onupyioLlee yCTponcTBo.

* He ponyckaeTcst nonagaHve Bnaru BHyTpb npeobpasoBatens
4acToThbI.



* He ycraHaBnuBawTe KOHOEHCATOpbl AN MNOBbILEHUS
KoapdrLUmMeHTa MOLLHOCTU 3MeKTpoaBUratens unyu BapvucTop Ans
MonHuesawmTel Ha Bbixode MY. B npotnBHOM cnyyae MY moxet
YWTV B OLUMOKY MO TOKOBOW Neperpyske unm Aaxe BbIATA N3 CTPOS.

MpenynpexaeHune o6 onacHocTu

* [lo Tex nop, nMoka MCTOYHUK MUTaHUS MOLKIOYEH (BKMoYasi
cnyyaw, korga MY B COCTOSIHUM OLUMOKM U HAXOOUTCS B pexume
OXWOAHUSI KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAYLUME LUMHBbI
HaxogsATcsa Nog HanpshKeHNeM.

* Ecnn MY nopknoveH K CETM UM UCTOYHUKY MEepeMEeHHOro
TOKa, NUTaHWe Ha ABuraTernb MOXET ObiTb NO4AHO B JIIOOON MOMEHT.
HenpegHamepeHHbIN Nyck BO BPeEMsi HACTPOWKM, 0BCNYXMBaAHWS Un
PEMOHTHbIX pabOT MOXET NPUBECTU K TSHKKMM TPaBMaMm U NeTanbHbIM
nocneacTBusiM.

« B MY ycraHoBneHbl KOHOEHCATOPbI, KOTOpblE OCTAKTCS
3apsPKEHHBIMU eLLle HEKOTOPOE BPEMS NMOCHEe OTKIMHOYEHUS MUTaHUS.
[MoaTomy Heobxoaumo BbhKAATb HE MeHee 5 MUHYT nepes Havanom
obcnyxuBaHusa Bo nsbexaHve yaapa anekTpuieckuM TOKOM.

KopoTtkoe 3ambikaHne

B cnyyae cepbesHOW Meperpy3km U MOSIBIIEHUS KOPOTKOTO
3aMblkaHusl, paboTa npeobpa3oBaTens 4YacToTbl AOSkHa ObiTb
HeMe[eHHO npekpalleHa. Mocneayowmin BBOA B 3KChnyaTaumo
OCYLLECTBMSIETCA TOMbKO MOcne COoOniofeHUs pekomeHaauun u
TpeboBaHui (2nasa 8)

3asemneHue

B oTBeTCcTBEHHOCTb  Momnb3oBaTenss (MnNu  crneumanucta,
3aHMMAKLWMMCA  MOHTaXOM U nogkmoveHvem [MY)  BxoguT
NoAKMYEHNe  3a3eMfIeHNss B COOTBETCTBUM C  MECTHbIMU
cTaHgapTamu anekTpobesonacHoCTU.

PekomeHpaauuun

[ins o6ecneveHust HagexHoM 1 6esonacHomn paboTbl yCTPoOCTBa,
pekoMeHAyeTCst UCMornb30BaHVe AOMNONHUTENBHOrO 060pyA0BaHMS.
lModpobHee cm. enasa 3.2 u 3.3 Hacmosweao pykosodcmea




MpodmnakTuyeckoe o6cnyxnBaHme

KpaiiHe BaxHO BbIMOMHATH NpodunakTuyeckoe obenyxunBaHue
N perynsipHble MpoBepku npeobpasoBaTensi 4acToTbl, B KOTOpoe
BXOAMT OYUCTKA, PEryNsipHbIA KOHTPOMNb U 3aMeHa M3HalUMBaeMbiX
petanein. [TodpobHee cm Ha calime ([lepedyeHb pabom r10 1aHo8oMy
u mexHu4eckomy obcnyxueaHuro npeobpaszosamerseli Yacmomesi)

Pa6oTta Ha YacToTe HMXe U Bbille HOMUHaNbLHOM

Ecnu B TexHOMorn4yeckom npoLiecce BO3MOXHa NPOAOIKUTENbHAS
paboTa anekTpoaBuUraTensi Ha H1U3kMx obopoTax, To peKoMeHOyeTCs
MCMOMb30BaHNe OOMNOMNHUTENbHOMO OXMaXAEHUs! SNeKTPoABUraTens
UM UCMomnb30BaHWe 3neKTpoaBuraTtens, aganTUPOBaHHOIO Ans
M4Y. Ecnu Heobxogvma paboTa Bbllle HOMWHANbLHOW CKOPOCTH,
npuMMTE BO BHMMaHWE pPeKOMeHAauuu 3aBOAA-U3roTOBMTENS
anekTpogBurarens.

Bub6paunsa mexaHn4eckoro yctpomcTea

OnekTpoaBuratenb Ha HEKOTOPOM [ManasoHe 4acToT MOXeT
BONTW MEXaHUYECKNI PE30HAHC, YTO CTAHET NPUYNHOW NOBbILLEHHOTO
wyma u Bubpaumn. C uenbto usbexaHus paHHoro addekTa,
HeobX0AMMO YCTaHOBWTb AManasoH MNpPOMyCcKaHWs PEe30HaHCHbIX
4acTOT C MOMOLLbI (PYHKUMM  CKA4yKoOOpasHOW NepecTpomnku
BbIXOJHOW YacToThl.

Pa6ota c YKPM

MpumeHeHne YKPM coBmecTHO ¢ npeobpasoBatenemM 4acToTbl
BEAET K MMMYMbCHbIM KOnebaHnaM B 3MEKTPUYECKUX cucTemax.
[MpeobpasoBaTenb 4acToTbl B 9TOM Cry4Yae BbI3bIBAET YBENUYEHME
TOKa PE30HaAHCHOW FapMOHVKW, a TakkKe yXyALleHUe NUTaloLero
HanpshkeHUsi, YTO MOXET NpuBecTU k cbosm B pabote obopyaoBaHus
1 faxe BbIXOAY M3 CTPOS.

B cBA3M ¢ 3atum Heo6GxoaMMO npedycMOTpeTb ANS 3almTbl
MY  npumeHeHne cneumanbHbIX (PUNBTPYIOLMX) pPeaKkTopoB
UnuM gpoccenen 3awuTHbIX (NMB0 [pyroro  [OMOMHUTENbHOTO
o6opynoBaHus, pekoMeHAoBaHHOro npomssogutenem YKPM).

>
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1.3 YTunusauma

B coctaBe marepuanos, NMpUMeHSEMbIX B npeoGpa:sosaTenﬂx
yacTtoTbl «MHCTapT», He coOepXuTca BeLLecTB, KOTopble MoryT
oKasaTb BpefHOe BO3[eNCTBME Ha OKpYy>KaloLyro cpefy B npouecce n
nocne 3aBepLieHund skcnnyataunm n3genuvsa. B coctaBe maTtepuanos,
npuMeHAeMbIX B U3gennn, He coaepatca AparoueHHble MeTtanibl
B KONuyecTsax, NpUrogHblX Ans caadn. lNocne okoHYaHus cpoka
CJ'Iy)K6bI MY nopgepraetca MeponpuATUSM MO  MOArOTOBKE U
oTnpaBke Ha  yTunusauuto B COOTBETCTBMM C HOPMaTUBHO-
TEXHUYECKMMU [OOKYMEeHTaMWu, MpUHATbBIMUA B SKCI'IJ'IyaTVIpyI-OLLI,eVI
opraHusauum no yTunmsaumm nnactuka, YepHblX, UBETHbIX METannos
W 3INEKTPOHHbIX KOMMOHEHTOB.

O6opy.qoaaHV|e, cogepkallee 3dnekTpu4yeckme KOMIMOHEHTHI,
Henb3a yTunmanpoBatb BMeCTe C ObiToBBIMKM  OTXOA4amu. OHo
AOIMKHO ObITb YTUNM3nNpoBaHoO OTAENbHO B COOTBETCTBUN C MECTHLIM
,D,eVICTByK)LIJ,VIM Ha AaHHbI MOMEHT 3aKOHOAATENbCTBOM.

1.4 YcnoBusi XxpaHeHMs U TPAHCMOPTUPOBaHUS

\7

Mpunbopbl TpaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcrnopTte nboro
Buaa. KpenneHwe Tapbl B TpPaHCMOPTHbIX CPEACTBaX [OOIMKHO
NpOV3BOAUTLCS  COFMMAcHO  NpaBunaMm, [AeNCTBYLOLWMX  Bupaax
TpaHcnopTa.

YcnoBusi  TpaHCMOPTMPOBaHUS  OOMKHbI  COOTBETCTBOBATb
ycnoBusim 5 no FOCT 15150 - 69 npu TemnepaType OKpy»KatoLlero
Bo3gyxa -25...+55°C c cobniogeHnem mep 3awuTbl OT yAAPOB U
BUGpaLumii.

Mpw ANMTENnbHOM XpaHeHUn HeobXoaMMO yYUTbLIBaTb CrieaytoLme
pekoMeHaaLmnn:

XpaHnTb NpeobpasoBaTenb YacToOTbl B OPUTMHANBHON yMakoBKe.

YcnoBus XpaHeHWsi B Tape Ha CKNage W3roToBuTENs W
noTpebutens [oOmkHbl cooTBeTcTBoBaTb ycrnoBusM 1 no [OCT
15150-69. B Bo3gyxe He [OOMKHbI MPUCYTCTBOBATb arpeccuBHbIE
npumecu, Temnepatypa xpaHexusi -20 ...+60 C.



B cnyyae xpaHenna [14 Gomee 6 wMecsAueB, nepesq
1Crnonb3oBaHnem Heobxoammo npon3BecTn dOopMOBKY
3MEKTPONUTUYECKMX KOHAEHCATOPOB 3BEHA NMOCTOSIHHOIO TOKa ANs
npefoTBpaLLeHnst KCTapeHUsi» 1 NoTepu eMKOCTU.

PopMmoBKa OCyLLECTBAETCA MyTEM NIIaBHOW MOAAYM HAMPSHKEHNS
nuTaHns Ha npeobpasoBaTenb 4YacToTbl [0 HOMMHANbHOMO B
crnenyoLLen nocnenoBaTenbHOCTU:

- nnaBHo noAaTb 25% OT HOMUHAMBHOTO HANPSPKEHWS YCTPOMCTBA
M NPOAOIMKUTL NOAAYY YCTAHOBIIEHHOTO HanpsbkeHns B Tedenne 30
MUHYT;

- NNaBHO yBENWYUTL HanpsbkeHne Ao 50% OT HOMMHaNBLHOro 1
NpoJoIKMTb Nogavy YCTaHOBIEHHOrO HanpskeHus B TeveHne 30
MUHYT;

- NNAaBHO YBENWYUTL HanpsbkeHne A0 75% OT HOMMHAmNBHOrO 1
NpoJoIHKMTb NnoJavy YCTaHOBIIEHHOrO HanpskeHus B TeveHne 30
MUHYT;

- NnaBHO yBenuunTb HanpskeHve Ao 100% oT HOMWHaNbLHOrO
M NPOAOIMKUTL NOAAYY YCTAHOBIIEHHOTO HanpsbkeHns B Tedenne 30
MUHYT;

- janee 3aKoOH4YWTb npoueaypy (OPMOBKM M UCMOMb30BaTb
YCTPONCTBO B COOTBETCTBUU C PO 1 TpebyembiM TEXHONOrMYeCcknm
NpoLLeccoMm.




Maga 2. O6wasn nHdopmaumsa o cepumn INPRIME

MpeobpaszoBatens 4actotbl cepun INPRIME npencTtaensier cobow
npoaBuHyToe  UMpOBOE  pelleHVe Ans  ynpaereHus  TpexdasHbiMu
ACVMHXPOHHBIMU  3NEKTPOABUraTeENsIMU  C  KOPOTKO3aMKHYTbIM POTOPOM, a
TakkKe CUHXPOHHLIMW 3MEeKTPOABUraTeNsiMU C MOCTOSIHHLIMW  MarHUTaMmu.
MpeobpasoBaTenb YacTOTbl NOAXOAUT ANS YNPaBEHUs BbICOKOAMHAMUYHbLIMA
Harpy3kamu v NPUMEHEHNSMU B CMIOXHbLIX MPUBOAHBLIX CUCTEMAX.

[OnanasoH mowwHocTen cepumn INPRIME: ot 0.4 po 630 kBT (npn BxogHOM
HanpshxeHun 342...440B (+5% He Bonee 20mc))

2.1 MpwuHUMN ycTponcTBa npeobpa3oBaTtens 4yactoTbl cepun INPRIME

INPRIME npegctaBnser cobovi ceputo npeobpasoBateniert 4acTtoTbl,
MCMONb3yeMbIX  ANs  yrNpaBMneHWs  aCUMHXPOHHBIM  3reKTpoaBuratenem
nepeMeHHoro Toka. Ha pucyHke Hwke npvBedeHa npuHUMNManbHas
anekTpuyeckasi cxema [4. Beinpsamutens npeobpasyeT TpexdasHoe
nepeMeHHoe HanpshkeHve B MNOCTOSHHOe. [pynna  anekTponmUTUYeckux
KOHEHCATOpOB 3BeHa MOCTOSHHOTO TOoKa CTabunmM3npyloT MOCTOSHHOE
HanpshkeHve. [pu  nomowwm IGBT-moaynen nOCTOSIHHOE —HanpshkeHue
npeobpasyetca B nepemeHHoe. B cnyyae paboTbl C BbICOKOMHEPLMOHHBIMU
Harpyskamu, korga HanpsikeHve B Lienu NpeBbILLaeT MakCUMaribHbI YPOBEHb, K
Kriemmam 3BeHa nocTosiHHoro Toka (3M1T) nogknioyaeTcsi TOPMO3HOWM KOMMIIEKT.
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2.2 HomeHknaTtypa uspenumn

Moxanywncta, npoBepbTe YCTPOMCTBO A0 MPUMEHEHMS Ha npeamer
OTCYTCTBWS BHELLHMX NOBPEXAEHWIN 1 COOTBETCTBUSI 0603HAYEHNs1 yCTPOMCTBaA
Bawemy 3akaay.

Hagnucb Ha 3aBoackorn Tabnuyke: Hanpumep, INPRIME-G5.5-4BF.

[LONOMNHUTENbHbIE OMLY

XXX - GY/PY - UB F + XXX - 727 + C3C + 57 + |P54 + EM
1 9 10 12 13

o OB WN =

7

23 45 6 7 8 n

INSTART"

Mpeobpasoatenk yacToTkl cepun INPRIME

Mopens INPRIME-G5.5-4BF
BxogHoe HanpspkeHue, Usx 3~342..440B 50/60 'y +2%
BbixonHoe Hanpskenue, Usbix 3~0...Usx 0..599 'y
MowHocTb, KBT P1p=5.5
Tok, A Itp=14.8
CreneHb 3awwmTbl 1P20

www_instart-info_ru

00090X00XXXXXXXX

. Cepus

. Pexxm G — 06LenpoMmbILLIEHHbI

. MowHocTb an.asuratenst (kBT) ans obwenpombiwneHHoro pexuma (G)
. Pexxum P — HacocHbIn

. MowHocTb an.asuratens (kBT) ans HacocHoro pexwuma (P)

. HomnHanbHoe HanpspkeHune:

2: 1~230 (220) B, 50/60Tw;
4: 3~400 (380) B, 50/60Tw;
6: 3~690 (660) B, 50/60TL.

. BCTPOEHHbBIN TOPMO3HON MOAYIb
8.
9.

BcTpoeHHbIV gpoccenb NOCTOSAHHOIO ToKa
MnaTbl pacumpenns

10. JononHuTenbHoOe 3awmnTHOE NOKPbITUE NNaT f1akom

11. 3awmMTHOE NOKpbLITUE MnaT KoMnayHA0M
12. IP54

13. MoxapHbI pexum



2.3 MopenbHbIV psig U HOMUHaNbHbIE NapamMeTpbl
Tabnuua 2.1 MoaenbHbIN psg 1 HoOMUHanbHbIEe NnapameTpbl cepun INPRIME

. . CooTBeTcTBYOLWUI
Mogenb B:gzu:u Bb_:_);?f:o" anekTpoaBuratenb,
KBT
TpexdasHas ceTb: 342-440 B + 5%,(+ 5% He 6onee 20mc) , 50/60 Mu(x 2%)

INPRIME-GO0.4-4BF 1.8 1.3 0.4
INPRIME-GO0.75-4BF 3.4 25 0.75
INPRIME-G1.1-4BF 3,7 3,1 1.1
INPRIME-G1.5-4BF 5,0 41 1.5
INPRIME-G2.2-4BF 6,9 5,6 2.2
INPRIME-G3.0-4BF 9 7.2 3.0
INPRIME-G4.0-4BF 11,9 9,4 4.0
INPRIME-G5.5-4BF 15,9 14,8 5.5
INPRIME-G7.5-4BF 20,8 18 7.5
INPRIME-G11-4BF 29,7 23 1
INPRIME-G15-4BF 40,4 31 15
INPRIME-G18.5-4BF 50,2 39 18.5
INPRIME-G22-4BF 41,4 45 22
INPRIME-G30-4BF 56,5 60 30
INPRIME-G37-4BF 69,6 3.7 1.5
INPRIME-G45-4BF 84,7 91 45
INPRIME-G55-4BF 105 112 55
INPRIME-G75-4BF 142 150 75
INPRIME-G90-4F 170 180 90
INPRIME-G110-4F 207 216 110
INPRIME-G132-4F 248 260 132
INPRIME-G160-4F 300 304 160
INPRIME-G185-4F 346 340 185
INPRIME-G200-4F 365 377 200
INPRIME-G220-4F 410 414 220

INSTART 12



INPRIME-G250-4F 465 477 250

INPRIME-G280-4F 520 520 280
INPRIME-G315-4F 584 605 315
INPRIME-G355-4F 640 657 355

2.4 CoBMeCTUMOCTb C 3neKTpoABUraTernem

Cepusa INPRIME wmoxeT ynpaBnsTe ABYMSA ABWUratensMu c ABYMS
pasHbiMM Habopamy napameTpoB. JIMBGO HECKONMbKMMUN 3NEKTPOABUraTeENSaIMU C
OAVHAKOBbIMW HOMUHAIBbHLIMU XapakTepucTukamm.

MY INPRIME moxeT paboTaTb Kak C aCUHXPOHHbIMY 3NEKTPOABUraTensimMu,
TaK ¥ C CUHXPOHHBIMWU ABUraTensMU C NOCTOSIHHBIMWU MarHuTamu. Ons apyrvx
TMNoB anekTpoasuratenen MY nogbupaeTtcs B COOTBETCTBUMUN C HOMUHAMbHBIM
TOKOM 3reKTpoaBUraTensi.

HoMMHanbHBLIN  TOK  3nekTpogBuraTenss He  [OOJDKeH
== | npeBbiWaTb BLIXO4HOW TOK NpeoGpa3oBaTesisi 4acToThl.
— HonyckaetcsA pa6oTa ¢ HECKONbKUMU 3NeKTpoABUraTensimu,
MMeIoLWMMUN OQMHAKOBbIE TEXHUYECKME XapaKTepPUCTUKU. B aTom
cnyyae noaGop ocyllecTBASETCA MO CyMMe HOMWHanbHbIX
TokOB € 20%-HbIM 3anacom:

Ll * L+ =+ 1, )1.2




2.5 TexHUYeCKue xapakTepucTUKn
Tabnuua 2.2 TexHn4eckne xapakTepucTmkn npeobpasosateneit yacTotbl cepun INPRIME

Mokasatenb

3HayeHue

OCHOBHbIe napamMeTpsbl

[OuanasoH HanpspkeHus
1 4acToThbl Ha BXofe

3 ~ 342-440 B (+ 5% He 6onee 20mc), 50/60 Iy + 2%

[AvanasoH HanpsbkeHus | 3 ~ 0-U_, 0-599 'y
M 4acToThbl Ha BbIXoAe
[wnana3soH mowHocTen | 0.4 - 630 kBT

Tvn nogknto4aemoro
anekTpogsurartens

TpexdasHbin acuHXpoHHbIN ¢ K3P,
CVHXPOHHBIN C NOCTOSHHBIMW MarHUTaMmn

Mertogabl ynpaBnexus

GVC(V/F) — ckanspHblIi
SVC — BEKTOPHbIN C Pa30MKHYTbIM KOHTYPOM
FOC(VC) —BeKTOpHbIN C AaT4MKOM OGpaTHOW CBSI3W

Meperpy3oyHasn
CnocoBHOCTb (He Yalle
1 pasza B 10 MuH)

150% OT HOMWUHarbHOro Toka B TedeHue 60 c;
110% OT HOMMHarnbHoro Toka B TedeHne 10 MuH

Hecywas yactorta

1,5-16 «kl'y; Hecywas 4actoTa MOXET aBTOMaTU4eCcKn
perynupoBaTbCsi B 3aBUCUMOCTM OT 0COBEHHOCTEN Harpy3ku.

MyckoBoW MOMEHT

150%

[vana3oH ckopocTen

1:50 (GVC); 1:200 (SVC); 1:1000 (VC)

ToyHOCTb
oTobpaxeHust
BbIXOHOW 4acTOTbl

Lindposoe 3agaHwue: 0.01 'y
AHanoroBoe 3afaHue: makcumanbHas YactoTa x0.1%

TOYHOCTb NOCTOSAHHON
CKOpPOCTU

2% (GVC), 0.2% (SVC), £0.02% (VC)

YBenuyeHme MoMeHTa
(U

ABTOMaTMuecKas

Xapaktepuctuka
3aBucumoctm (U/f)

Mpsimas. KBagpaTtnyHas.
JlomaHas no HeckosbKUM TOYKaM.

XapaktepucTtuka 4 nuHeliHbIX, S-kpuBas 1 n S-kpuasi 2
pasroHa/zamenneHus

PyHkuma AVR ABTOMaTM4eckas cTabunmaauns BbIXOLHOTO HaNPSHXXEHUST
dunetp OIMC C3 BcTpoeH, C2 onuusi

INSTART
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QyHKLWIOHaanbIe BO3MOXHOCTHU

MaHenb ynpasrneHusa

CbemHas LCD-naHenb. Bo3MOXHOCTb coxpaHeHus Ao 4-x
HabopoB napameTpoB, KapTa NamsTW, BbIBOA rpadukoB
(ocumnnorpad)

Ynpaenexue B
BEKTOPHOM pexume

Mo ckopocTn/NO MOMEHTY

BcTpoeHHble
paclumpeHHble
DyHKUUK

VICTOYHUK ~ HanpsbkeHWsl, WCTOYHMK TOKa, YnpaeneHve
BHELUHUM TOPMO30M, MakpoCbl, (YHKLMS aHTMpackayku,
npoBepka  MOXapHbIX  HAcocoB W  BEHTUNSITOPOB,
nepeknioyeHnst Ha 6Gainnac, 4yacbl peanbHOro BpeMeHu, 2
Habopa napameTpoB Ans ABYX pasHbiX anekTpoasuratenen,
BbICTpOE OrpaHuyeHue ToKa, OTCIeXMBAHWE CKOPOCTW
nepen  3anyckom, BcTpoeHHoe  [M[-perynuposaHue,
YHKUMS aBTOMaTU4ecKoro ocTaHoBa npeobpasoBatens
4acToTbl MO AOCTWXEHWUWN 3aAaHHOTO BPEMEHW, KOMMNEeHcauus
OTKIMOHEHWS1 CKOPOCTU, BbI3BAHHOIO MOBbILLEHUEM Harpysku,
YHKUMS ynpaBneHns YyacToton konebaHui (NnpumeHsieTcs B
060pyaoBaHNN HAMOTKM TEKCTUIMBHON HUTK)

[nHamunyeckoe
TOPMOXEHVe

TOpMO)KeHVIe NMOCTOAHHbBIM TOKOM

TONYKOBBIN PEXUM

OwnanasoH yacToTbl: 0.0...makcumanbHasn yacroTa.
OTaenbHOe BpeMms pasroHa/3amenneHusi Ansi TONYKOBOro
pexuma

MpocTon MK

3afaHne CKOpocTU U BpeMeHW paboTbl Ha kaxpon us 16
cTyneHen

MHorocTyneHyartbii
pexum

3apgaHne ckopocTM C UMAPOBLIX KMEMM C nomolybto 16
KOoMBUHauui

M O-ynpaenexne

Peanusauus cuctembl ynpasneHus ¢ 2 pat4nkamu obpatHow
cBA3nN

JaTtynk nonoxeHus
(aHkoOEep)

Onuma ¢ nnaton pacwwupenusi. [natel  paclumpeHus
NoAAepXMBaloT: MHKPEMEHTarnbHbI 9HKOAEp ¢ nuTaHneM 5B
n 12B, saHkopep Endat, aHkogep sincos, pe3onbsep

CeTeBble NPOTOKOIbI Modbus RTU BcTtpoeH, Profinet — onuuss ¢ nnaton
pacLumpeHus
Onuwum 1 akceccyapsbl Manenb  ynpaBneHus, nnatbl  pacwwupenus, STO,

y,EU'II/IHVITeJ'IbeIVI Kabenb, MOHTaXHbI KOMMMEKT, 3alUTHbIe
NOKPbITUA NnaT, 4ONONTHUTENbHOE oGopy,qOBaHme

BawuTHble yHKUMM

MonHbIn komnnekc n3 40 3awmT + AnnapartHas sawumra.
AnnapaTHasi 3awuTa ocyllectBnsieT Gonee BblCOKOE
6bicTpoaencTBMe Npy TOKOBbLIX Meperpy3kax no cpaBHEHUIO
CO CTaHA4apTHOWM NPOrpamMMHON 3aLLMTOW.

CreneHb 3aWwuThbl

P20




YnpaBneHue

Hesasucrumoe
nutaxue 24B*

MogknoueHne He3aBMCMMOrO MUTaHWUSA NnaTbl ynpaBneHus 24B
DC*

KaHanbl komaHabl
3anycka

Mawrenb, knemmbl, ceteBoit npotokon Modbus RTU (RS-485),
Profinet (onunoHanbHo)

3apaHue YacToThbl

Lindposoe 3apaHve, aHanorosoe 3afaHue HarnpshkeHus/Toka,
MMMYIbCHOE 3aaHne 1 3afjaHne C CeTeBbIX NPOTOKOMOB

3apaHne MmomeHTa

14 TMNOB UCTOYHUKOB 3a4aHNsA BpaLLaloLLEero MOMeHTa

McTOUHUK nuTaHus

+10 B DC(20mA); +24 B DC (100mA)

Bxogbl ynpaenexus

7 undposebix (DI), nogaepxusator PNP/NPN noruky
2 ananorosbix (Al1, Al2) ¢ ananasoHom 0...10 B unm 0/4...20 mA
1umnynbcHbi Bxog (HDI) 33kIMy

Bbixoapl
ynpasnexus

2 umdpposebix (Y1, Y2) 30 B, 30 MA NmnynbcHbin Beixogq HDO 33
Ky,

2 peneinHbix (T, R) 250 B go 3.0 A

1 ananorosbin (AO) ¢ agnanasoHom 0...10 B nnu 0/4...20 mA

YcnoBus okpyxatowien cpeabl

MecTo ycTaHoBKM

B nomelueHun, BHe 30HbI OENCTBUSA MPSIMbIX COMHEYHbIX NyYen,
MbIfW, arpeccyBHBIX rA30B, FOPHOYEro rasa, MacnsiHOM B3BecH,
napa, 6e3 BbiNafeHUst KOHAeHcaTa

BbicoTa Hag
YPOBHEM MOpSi

Hwxe 1000 m Hag ypoHem Mmopsi (oT 1000 go 2000 m npu
CHVDKEHHbIX HOMMUHANbHbIX XapakTepucTukax)

Temnepatypa
oKpy>KatoLen
cpenbl npu pabote
ny*

OT1-10 go +40 °C (akcnnyaTtauusi CO CHUXEHHbIMU HOMUHAMNbHLIMU
xapakTtepuctukamu 1.5% Ha kaxapin rpagyc o +50 °C)

OTHocuTenbHas OTHOCUTENBHANA BNaXHOCTb Hke 95%, 6e3 koHaeHcauum
BMNaXKHOCTb

OxnaxpaeHve MpuHyanTEnbHOE BO3AYLLIHOE

Bubpauusa Menee 5.9 m/c (0.6 g)

Temnepatypa Ot -40 po +70 °C

XpaHeHusi

**Bo usbexaHne NOBPEXAEHUs MnaTbl yNpaBlneHnsi o yMOMYaHu o 3anpelleHa ogHOBpPeMeHHasi nojava
HanpsbkeHusi 400B n 24 B BHelwHero nuTtanusi. OqHOBpeMeHHasi nogada nuTaHns BO3MOXHa npu
ncnonb3oBaHuy nnatbl IN-1/0-B.

** Temnepatypa okpyxatoLLein cpeabl Npy 3anycke npeobpasoBaTtens 4acToTbl AokHa ObiTb Bbiwe 0°C

INSTART




2.6 BHewHu Bug 1 maccorabaputHble XapaKTepUCTUKK U3[enus
BrewHui Bua pasnuyHbix Tunopasmepos mopenu INPRIME npeactasneH
Ha puCyHke 2.3

Puc.2.3 Tunopasmepsi 1-10 cepuu INPRIME

MaccorabapuTHble XapakTepUCTUKU

B Vj _ r _ u _
(e 0
© b —
[C—) 0
S A0
Lo
oo

[ @ o] [a

Puc. 2.4 labapumHsble u ycmaHogo4Hble pa3mepsi 14 cepuu INPRIME
munopasmepos 1-8
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Puc 2.5. [abapumHsble u ycmaHogo4Hble pasmepsi 14 cepuu INPRIME

munopa3smepos 9-10

Tuno-
pa3mep

Mopenb

Bec
(HeTTO)

Fa6aputHbie
pa3mepbl, MM

YcTaHOBOYHbLIE pa3Mepbl, MM

w

B

r

w1

B1

d1

d2

d3

Cnoco6
MOHTaxXa

INPRIME-GO0.4-4BF

INPRIME-G0.75-4BF

INPRIME-G1.1-4BF

INPRIME-G1.5-4BF

INPRIME-G2.2-4BF

INPRIME-G3.0-4BF

INPRIME-G4.0-4BF

INPRIME-G5.5-4BF

INPRIME-G7.5-4BF

INPRIME-G11-4BF

4.3

130

300

200

114

288

55

10

HacTeHHbIn
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2 INPRIME-G15-4BF 5.3 150 | 345 | 200 | 131 332 | 55| 105 -
INPRIME-G18.5-4BF

3 INPRIME-G22-4BF 7.85 190 | 380 | 200 | 171 366 | 6.5 | 126 -
INPRIME-G30-4BF 1.1

4 INPRIME-G37-4BF 13.5 205 | 420 | 215 | 150 | 405 7 | 135 -

5 INPRIME-G45-4BF 23 233 | 550 | 255 | 170 | 533 7 13 - ’g
INPRIME-G55-4BF é

6 INPRIME-G75-4BF 35 300 | 615 | 305 | 225 | 595 | 10 18 - £
INPRIME-G90-4F

7 INPRIME-G110-4F 47 335 | 640 | 320 | 240 | 617 | 10 20 -
INPRIME-G132-4F 49

8 INPRIME-G160-4F 71 403 | 825 | 353 | 300 | 796 1" 18 12
INPRIME-G185-4F
INPRIME-G200-4F

9 INPRIME-G220-4F 116 400 | 1237 | 506 | 145 | 1092 | 10 13 - <
INPRIME-G250-4F 125 %
INPRIME-G280-4F 128 é

10 INPRIME-G315-4F 265 468 | 1400 | 549 | 125 | 1245 | 10 17 20 *

10 INPRIME-G355-4F




aga 3. YcTaHOBKa 1 noagkntovyeHne
3.1 Tpe6oBaHUs NpyU MOHTaxe

MoHTax u akcnnyaTtauusa MY AOmKHbI BbIMOMHATLCA TOMbKO
KBanMULMpPoBaHHbLIM NePCOHaNOM.

HapyweHne npaBun u TpeGoBaHWA NpU MOHTaXe MOXET
NPMBECTU K NEperpeBy W CHYDKEHWIO YPOBHSI NMPOM3BOAUTENBHOCTU
npeobpasoBaTtens YacToTbl.

Mepen yctaHOBKOWM

He npounssogute YCTaHOBKY 060py,ElOBaHMﬂ, ecnun npu pacnakoeske
BblABNEHO nonagaHne Boabl B nsgenue, o6pa303aHme KOHAEeHcaTa,
HEKOMMMEKTHOCTb U/UMK MexaHn4yeckune noBpexneHus.

He npowussogute YCTaHOBKY, eC/in HOMMUHalibHOE€ 3HadeHue,
YKasaHHoe Ha 3aBOACKON Tabnuuke, He COOTBETCTBYET 3Ha4YeHuio,
YKa3aHHOMY B BallleM 3aKase.

YcnoBusi TpaHCNOPTUPOBaHUSA AOMKHbI COOTBETCTBOBATb 2/1.2.4

He kacanTecb neyaTHbIX MAaT U 3NEKTPOHHbIX KOMMOHEHTOB
pykamun 6e340N0NHUTENbHBIX 3aLLUTHBIX cpeacTs, NpeayCMOTPEHHbIX
AeﬁCTBy}OLIJ,MMVI 3aKoHaM 1 HopMamMu.

HecobntogeHne 3atoro Tpe6OBaHVI$| npueenet K ctatu4eCKkomy
npoﬁoro KOMMOHEHTOB.

Bo BpeMs YCTaHOBKHU

YctaHaBnuBaiTe o6opyaooBaHWe Ha He  MoOBEpPXKEHHble
BO3roOpaHui MpeameTbl, Hanpumep, ¢ MeTanmyeckon, GeToHHON
NMOBEPXHOCTbID U Ha 0e3onacHOM pacCTOSiHUM  OT  TOPHYMX
maTtepuanoB. HecobntogeHve atoro TpeGoBaHUSI MOXET NPUBECTU K
BO3ropaHuto.

He ponyckaetcs ocnabneHve BUHTOB C 3aBOACKMMU OTMETKAMMU.

M3beravite nonagaHusa B MY oroneHHbIX KOHLOB MPOBOAA,
BMHTOB W OpYrMX MOCTOPOHHUX npeamertoB. HecobniogeHue aTtoro
TpeboBaHus NpuBeaeT k nospexaeHuto M4,

YctaHaenvBanTe MY B mMecTax, 3alyuLieHHbIX OT BuOpauuin u
NPSIMbIX COMTHEYHbIX NyYen.

Mpu pasmeleHnn AByx n bonee npeobpasoBaTtenen 4acToTbl
B OJHOM LUKadyy, pacrnonoxuTe ux cornacHo TpebdosaHusm e/. 3.1,
4yTobObI 06eCneunTb CBOBOAHYIO LIMPKYNALMIO BO3OyXa.
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Bo BpeMs anekTpOMOHTaXHbIX paboT

[Ons CHATMA NUTalOWEero HanpshkeHWs ¢ cunoBbIX knemm MY
HeobXxo4MMOo NpefyCcMOTPETb KOHTaKTOp. [ns 3aluThl OT KOPOTKOrO
3aMblkaHUsi ~ HeobXoAMMO  MpeaycMOTPeTb  aBTOMAaTUYecKuii
BbIkNtovatenb. HecobniogeHne atux TpeGoBaHUi MOXET NPUBECTU
K BO3ropaHuto npy KOPOTKOM 3aMbIKaHUM.

lMepen npoBedeHWEM 3MEKTPOMOHTaXHbIX paboT ybeauTtecs,
4YTO NMMTaHWe oTkntoyeHo ot MY. HecobniogeHue atoro TpeboBaHUsi
MOXET MPUBECTM K MOPAKEHUIO SMEKTPUYECKMM TOKOM.

O6GpaTuTe BHUMaHWE Ha MapKMpOBKY KIieMMm U ybeauTtecb B
npaBUNbLHOCTU MoAkMoYeHust. HecobnogeHne atoro TpeboBaHus
MOXeT NpPMUBECTM K noBpexaeHuto MY.

* OcTtaBuTb cBOGOOHOE MECTO BbIWE/HMXKE W C OBYX CTOPOH OT
npeobpasoBaTtens 4acToTbl, YTOObI 06ecneunTb NPUTOK U OTTOK BO3dyXa (CM
puc. u mabnuuy 3.1).

» [lpeobpasoBatenb 4acToTbl MOXET OblTb YCTAHOBMEH TOMbKO B
BEpTMKaNbHOM nonoxeHun. Ecnn B ogHOM Lwkady HEOOXOAMMO YCTaHOBUTL
Heckonbko MY, TO ycTaHOBKY MpOM3BOASAT CTPOro psAoM Apyr C APYrom
(HemonycTmMo ycTanaenueath 14 gpyr Hag Apyrom).

* He ponyckaetca nonagaHve MOCTOPOHHUX MNPEOMETOB  BHYTPb
BO34yXOBOAA BO BPEMS YCTAHOBKW, MHA4Ye npeobpasoBaTtenb YacTOTbl MOXET
ObITb NOBPEXAEH.

* Y6egutech, 4YTO Kracc 3aLmTbl Npeobpas3oBaTens YacToTbl COOTBETCTBYET
ycrnoBusiMm  akcnnyartaumu. HecobniopeHne TpeboBaHu K yCrOBMSAM
OKpYy)Kalolen cpefbl MOXET MNPUBECTUM K COKpALLEHMIO Cpoka CryxXObl
npeobpasoBaTerns 4YacToThbl.

CrteneHb 3awuThbl IP20 0603HavaeT, 4To Kopnyc npeobpasoBaTens 4acToThbl
3almulaeT oT nonagaHusi BHYTPb NpeaMeTOB AMAMETPOM, MPEBbILLAIOLLUM
12,5 Mmm, 1 grnivHon 6onblue 80 MM, HO NPY 9TOM He NPEenATCTBYET NonagaHuio
B HEro Briaru (Boxas, kanenb KoHAeHcaTa, CTpyi BoAbl U Ap.).

* PekomeHayeTcst ycTaHOBUTBL OUMLTPYHOLLME YCTPOMCTBA B MECTE NMPUTOKA
BO34yxa B Clyvyae CUIbHOTO 3arpsisHEHUs1 BO34yxa MNbirbHo.
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[na addekTmBHOro oxnaxaeHns npeobpasosatenent yactoTel INSTART
HeobXoAMMO OCTaBWUTb BOKPYr [OCTaTodHO cBobogHoro MecTta. Cxema
YCTaHOBKM Npeobpa3oBaTens 4acToTbl Ans 00ecrnevyeHns BEHTUNALMn:

INSTART

Puc. 3.1 - PekomeHOyeMble pacCcCmosiHUS NPU MOHMaxe

Tabnuua 3.1 PaccTosiHns npu MOHTaxe

YcTaHOBOYHbIe rabapuThl
A B

=50 mm 2120 Mm

3.1.1 TennoBbigeneHue

MoTtepn aHeprum Ha npeobpasoBaHne B MY nepemMeHHOro HanpsKeHus
B MOCTOSIHHOE, a 3aTem 06paTHO B NepeMeHHOoe, COCTaBnstoT okomno 5%.
OTn noTepy 3HEpPrMM npuBOZAT K TEMMOBbIAENEHWIO, MO3TOMY creayet
npegoTBpallaTh yBENMUMYEHWE TemnepaTypbl B Criydae YCTaHOBKU W3Oenus
B 3aKpbITbI LWKad, AN 4Yero npegycMatpusaTtb B LKady MPUHYOUTENbHYO
OXNaXAAIOLLYI0 BEHTUNSALMIO.

B atom cnyvyae HeobxoOMMO y4uuTblBaTb [AaHHble O TEMNOBbIAENEHUN,
yka3aHHble B Tabnuue 3.2

INSTART 22



Tabnuua 3.2- TennosbigeneHve moaenei cepumn LCI npy HOMMHaNLHOM Harpyske

Mogens MY TennoBo:.qaqa, Moaens MY Tenno;:.qaqa,
INPRIME-GO.4-4BF 40 INPRIME-G45-4BF 1520
INPRIME-GO.75-4BF 52 INPRIME-G55-4BF 2043
INPRIME-G1.1-4BF 65 INPRIME-G75-4BF 506/583
INPRIME-G1.5-4BF 77 INPRIME-G90-4F 2377
INPRIME-G2.2-4BF 100 INPRIME-G110-4F 3190
INPRIME-G3.0-4BF 136 INPRIME-G132-4F 3456
INPRIME-G4.0-4BF 154 INPRIME-G160-4F 4053
INPRIME-G5.5-4BF 210 INPRIME-G185-4F 4400
INPRIME-G7.5-4BF 261 INPRIME-G200-4F 5032
INPRIME-G11-4BF 379 INPRIME-G220-4F 5836
INPRIME-G15-4BF 515 INPRIME-G250-4F 6422
INPRIME-G18.5-4BF 590 INPRIME-G280-4F 7467
INPRIME-G22-4BF 700 INPRIME-G315-4F 9329
INPRIME-G30-4BF 972 INPRIME-G355-4F 10513
INPRIME-G37-4BF 1190

OcHoBHasi 4acTb B TennosblaeneHnn — notepu B CUNOBbIX LUendax

IGBT. [MoaTomMy uW3MeHeHWe Hecyllen 4acToTbl MO3BONSET perynupoBaTb
TennoBblAeneHne npeobpasosartens YacToThl.

3.2. Mogkno4vyeHne BXOAHOIO NUTaHUA
3.2.1 TpeGoBaHUA K NOAKITHOYEHUIO

Mepen nopayer nuTaHust ybegutecb, 4TO nepudepuiiHoe
obopynoBaHne n Y HacTpoeHbl B COOTBETCTBMM C YKa3aHUSIMU
[AHHOro PyKOBOACTBA AN ykasdaHHou Mogenu. HecobniogeHue
aToro TpeboBaHusA NpUBELET K HECHACTHBLIM CIyYasim.

Takke Heobxognmo ybeauTbCH, YTO KIACC HanpsiKeHus
nuTaloLLEen CeTU COOTBETCTBYET KIaccy HOMUHANbHOTO HanpsiKeHUs!
ny.
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Tabnuua 3.3 TexHnyeckne TpeboBaHNSA K NOAKITIOYEHNIO BXOAHOIO MUTaHNUS

BxogHoe HanpsixeHne HanpsbkeHue TpexdasHoe 342~440 B nepemeHHoOro
Toka, +-5% B TeveHune 20mc

Tok KOPOTKOrO 3aMblKkaHUSt Ecnu BxogHou kabenb MY 3awueH
COOTBETCTBYIOLLMM MaBKUM NpeaoxpaHuTenem, To
MaKCcMMarnbHO AONYCTUMBbIA TOK KOPOTKOTO 3aMblKaHWs
coctaenset 100 kA B TeyeHue 1 cekyHabl

YactoTa 50~60 Ny, +-2%

CTteneHb acMMMeETpUn Makcumym +3% OT HOMUHANBHOTO BXOAHOTO
TIMHEHOTO HanpsHKeHUs!

3.2.2 NpepoxpaHuTenu n aBTomaTu4yeckme BblKIovaTenum

Ha Bxoge nuTaHus criegyeT MCrnonb3oBaTb npegoxpaHuTenu n/unu asHa
BXOAi€ MUTaHWs CreayeT UCronb30oBaTh NpeaoXpaHuTeny n/mnv asToMatnyeckne
BbIKIIOYATENN AN OrpaHNYeHNsi BO3MOXHbIX MOBPEXAEHUI B cryyae Bbixoda
13 CTPOSi BHYTPEHHMX KOMMOHEHTOB NpeobpasoBaTensi YacToThl.

CnepyeT yCTaHOBUTb KOHTaKTOP C BO3MOXHOCTbIO PYYHOrO yrpaBrieHust
MeXAy WCTOYHMKOM MUTaHUS MepeMeHHOro Toka W npusBoaoM. KoHTtakTop
[OMMKEH Npu HeobxoaMMOCTW OTKMYaTh nogadvy MUTaHWs ANs NPOBEAEHUSs
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecrneyvBaTb 6e30MacHOCTb BO
BpeMs 3TUX OEVNCTBUN.

3awmTa nUHUIA NUTaHWsA JorkHa obecneymBaTbCsl Monb3oBaTeneMm B
COOTBETCTBUM C TOCYAAPCTBEHHbIMU U MECTHBIMU  3NEKTPOTEXHUYECKUMU
cTaHaapTamu. Beibop npepnoxpaHuTenei n aBTOMaTUYECKUX BblKMoYaTenen
NPOV3BOAUTCS MO BXOAHOMY HOMMWHAINbHOMY TOKY, [aHHble O KOTOPOM
npvBegeHbl 8 enase 2.3 MogenbHbI psag 1 HOMUHarbHble napameTpbl. Ecnn
npu paboTe npeanonaralTcs AnuTenbHble neperpy3kn 150% u Bobiwe oOT
HOMVHanbHOM MOLLHOCTW, TO MOAGOP OCYLUECTBMSIETCA MO BXOLHOMY TOKY,
YMHOXeHHOMY Ha 1,5.

Y6eauTech Takke, YTO BpeMs cpabaTbiBaHNA NpefoXpaHUTeneii cocTaBnsieT
meHee 0.5 cekyHa. Bpems cpabatbiBaHWs 3aBUCUT OT TuMa WCMONb3yemMoro
npeaoxXpaHUTENsi, MOMHOTO CONPOTMBIIEHUSI CETW NUTaHNSA, a Takke OT nroLaam
ceyeHusi, MaTepvana v AnvHel nuTatoLlero kabens.

3awmTa MoxeT  obecneunBaTbcsi  ObICTPOOAEWCTBYHOLWMUMN
npeaoxpaHUTENsS MmN TUMOB:

T1n aR/gR - nonynpoBoAHMKOBbIE NPEAOXPaHUTENN

™n gG — cTaHgapTHble NpPefoXpaHWTenu co BpemeHem cpabatbiBaHus
MeHee 0,5 cekyHAbI.

T1n aR/gR - nonynpoBoAHMKOBbIE NPEAOXPaHUTENN

™n gG — cTaHgapTHble NpPefoXpaHWTenu co BpemeHem cpabatbiBaHusA
MeHee 0,5 cekyHAbI.
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3.2.3 MNogknoyeHne CUNOBLIX KNEeMM U 3a3eMNeHus

Hwxe npencraBneHa cxema CUIOBbIX NOAKIOYEHU (puc. 3.2) n onncaxHue
0603HayYeHn Ha CUMoBbIX knemmax (Tabnuua 3.2).

dnst Modened do 75 kBm (G) dnst Modened om 90 kBm (G)
BKnio4umensHo BKnio4umensHo

\

‘ Topmo3Hou
| peaucmop
\

\

Lot E
11— R
e v g
B—9F7 WS =
J__ + PE

Puc. 3.2. Cxema cunosbix nodkmoyeHuli onsa cepuu INPRIME

KomnoHoBKa cunoBbIX KrnemMmm

R/L1|S/L2| T/L3 |U/T1|{V/T2|W/T3| DC+/B1| B2 | DC-
S D

PucyHok 3.2a Cxema MoOKmo4eHUs cuiosbix KrieMm 0711 muropasmepos 1-6

DC+/B+| B- DC-

R/L1 S/L2 T/L3 Uimt | vim2 | WiT3

PucyHok 3.26 Cxema rnoOK/moyeHuUs1 cunosbix Knemm 0518 muropaamepos 7-10
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Tabnuua 3.2. O6o3Ha4YeHne 1 PyHKLMN CUMOBLIX KIEMM

0O603Ha4YeHUe Knemm DYHKUUMN KNemm

R/L1, S/L2, T/L3 BxoaHble Knemmbl 4ns1 NOAKMHYEHMS NUTatoLLen cetu
U/T1, VIT2, W/T3 BbIxoaHble KneMMmbl Ha anekTpoaBuraTens

B+ B- Knemmbl 3BeHa NOCTOSIHHOTO ToKa

DC+, DC-

B1, B2 Knemmbl Ans nogknioYeHns TOPMO3HOTo pesuctopa
(@) Knemma 3azemneHust

Knemmbl uctoyHuka nutauma (R/L1, S/L2, T/L3)

* TpexdasHbli WCTOYHMK MUTaHUS NEPEeMEHHOro ToKa MOoAKMYaeTcs
Yyepes aBTOMaTuyeckue Bblknovatenu u knemmbl R/L1, S/L2 wn T/L3.
MocnepoBatenbHOCTL (ha3 MCTOYHWMKA MWUTaHWUS He 3aBUCWUT OT Mopsiaka
pacnonoxexust knemm R/L1, S/L2 n T/L3, noaToMy MOXHO nogkntovaTtb nobyto
N3 HUX.

KnemMmbl BHelwHero Topmo3Horo pesucrtopa (B1, B2)

« [na paccenBaHus 3HepruM, BO3BpaALLAEMOW MPU  TOPMOXKEHUU
anekTpoaBuratens, HeobxoavMo NOAKMIYUTL BHELLHWA TOPMO3HOI PE3NCTOP.

* YcTaHaBnuBanTe TOPMO3HOM pe3ncTop Mexay krnemmow B1 n knemmon
B2.

« [ns HopmanbHOro  (YHKUMOHMPOBAHWS TOPMO3HOMO  pesucTopa
HeobX0AMMO MOMHOCTBLI0 YYUTBIBATE YCMOBWSA TEMMOBbIAENEHUS TOPMO3HOTo
peauncTopa 1 obecneynTb ero XOpoLLYyH BEHTUMSLMIO.

+ [InuHa npoknaapiBaeMbIX NPOBOAOB TOPMO3HOTO Pe3ncTopa He AOIKHa
npesbiWwaTte 5 MeTpoB. MNoaknioveHne BHELLUHEro TOPMO3HOIO pesncTopa CM. Ha
PucyHke 3.3.

KnemmbI 3BeHa nocTtosiHHoro Toka (B+, B-)

. Ecnn HeobxoAMMO NOAKMIOYNUTL BHELUHWIA TOPMO3HOW MOAynb, TO
knemmbl © 1 © TOPMO3HOrO MoAyns NOoYepeaHO NOAKMOYAKTCS K KneMmam
MY (B+, B-).

. [nvHa npoknagbiBaeMbix npoBodoB mexgy MY (B+, B -) u
TOPMO3HbIM 6riokoM @, © [orKHa CoCTaBnsATb MeHee 5 M, a AfMHa NPoOBOAOB
MeXay TOPMO3HbIM BrTIOKOM U TOPMO3HBIM PeE3NCTOpoM — MeHee 10 M.
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MonspHocTn B+ n B- Henb3sa MeHATb mMecTamu; knemmbl B+
1 B- Henb3si HanpsiMylo MoAknyaTb K TOPMO3HOMY Pe3UCTOpy, B
NPOTUBHOM CIlyyae 3TO MOXET NPUBECTU K nospexaeHuto MY nnu
BO3HVMKHOBEHWIO pyCKa BO3ropaHusi.

3.2.4. Mepbl nNpenoCTOPOXKHOCTU MNPU MNOAKMIOYEHUU BbIXOOHbLIX
CUNOBbLIX KNemMm

1. KaTteropuyecku 3anpeLleHo nogkntoydaTb BXo4 NUTaoLLEn CeTH K KneMMmam
«U», «V» 1 « Wy,

2. MNopakntounte BbixodHble kneMmbl «U», «V» 1 «W» K BXOAHbIM Knemmam
anekTpoasuratens «U», «V» n «W» cooTBeTCcTBEHHO. [TpoBepbTe HanpasneHve
BpalLeHNss B COOTBETCTBMWM C MWHCTPYKUMENW Ha anekTpopsuratens. Ecnu
HanpaBrneHve BpaLLEHWs 3NeKTpoABUraTensli He COBMagaeT C MNpaBMIlbHbIM
HanpaBneHveM, NOMeHsTe MecTaMun NPOBOAHMKM NOObLIX ABYX knemm u3 «Uy,
«V» 1 «W», nubo npu nomowu napametpa P20.09.

3. 3anpelyaeTtcs 3amblkaTb HAKOPOTKO UM 3a3eMNsiTb BbIXOAHYIO LeMb.
He npukacantecb K BbIXOQHOW LeNu U He JonyckaWTe KOHTaKTa BbIXOAHOMO
npoeoja C koprnycoMm npeobpa3oBaTtens 4actoTbl. B npotuBHOM crniyvae
BO3MOXHO MOpPaXeHne aNeKTPUYECKNM TOKOM UMK 3amblkaHUe Ha 3eMrHo.

4. He ponyckaeTcs NOAKMOYEHNE eMKOCTHbIX Harpy3oK K BbIXO4HOW Lienu.

5. He ponyckaeTcst ycTaHOBKaA 9N1€KTPOMarHUTHbIX MYCKOBbIX YCTPOWCTB Ha
BbIxoAe npeobpa3oBaTens 4acToTbl. B MpOTMBHOM cryyae npu pa3mblkaHUu-
3aMblkaHUKN YCTPOMCTBa BO BpeMsi paboTbl npeobpasoBatens 4actoTbl OyayT
BO3HMKaTb CKa4kuM TOKa, KOTOpble NpuBedyT K BbIXOAY M3 CTPOS CUMOBOrO
mopyns npeobpasoBaTens 4acToTbl.

6. YcraHoBKka TenroBoro pene neperpysku. B coctaB npeobpasoBatens
4YacTOTbl BXOAWUT 3NEKTPOHHAsi CXxemMa 3aLumTbl OT neperpys3ok. [lononHutensHoe
Tennosoe pere neperpysky HEO6XOAUMO YCTaHOBWTL B CrieayoLLmnX Cryyasx:

+ Ecnn npeobpasoBaTtenb 4acToTbl WCMOMb3yeTcss ANs  yrnpaBreHus
HeCKOMbKUMUW ABUraTensimm

* Ecnu nogkntoyatoTcs MHOrOMOMCHble ABuratenn. HomuHanbHbIA TOK
TENnoBOro pene neperpysku AOMKeH OblTb TakMM Xe, Kak HOMUHAnNbHBINA TOK,
yKas3aHHbIN Ha nacnopTHon Tabnuyke aBuratens

7. Ecnn cymmapHas AnvHa nposoga Mexzay npeobpasoBaTteniem 4acToTbl
W gBurateneM CruLLKOM Benuka, WNu Hecyllas 4yactoTa npeobpasoBarens
YyacToTbl (4acTtoTa nepeknodeHns cunoBbiX |IGBT-TpaH3UCTOPOB) CAMLLKOM
BbICOKA, rAapMOHMYECKUI TOK yTeukn oT Kabernei okasbiBaeT oTpuuaTternisHoe
BNusiHMEe Ha npeobpasoBaTenb YacToTbl W ApyrMe BHELUHWE YCTPOWCTBA.
Ecnu anvHa coegvHUTENbHOW NMUHWM Mexay npeobpasoBaTeneM 4acToTbl
W [BuratenieM CrVLLKOM BenvKa, Hecyllylo 4acToTy npeobpasoBarens
YacToTbl HeobxoAMMO MOHM3WTL. Hecylasi yactota MoxeT ObiTb 3agaHa
dyHKLUMOHanNbHbIM kogom P71.14.
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3.3. NoakntoyeHne AONONHUTENLHOro 060pyAO0BaHUA

B 3aBucumoctn ot yCJ'IOBVIl;l akcnnyataynum  BO3MOXHO MNMpUMEHeHune
OOMONHUTENbHOIO 060pyﬂOBaHVIﬂ. Ha pucyHke 3.3 npefcTaeneHa cxema
NOAKNKYEeHNA OONONHUTENbHOIO OGOpy,EI,OBaHVIH.

AN
=
=z
2 N
~N
2R

AN

~——— )/

2828

2828

Puc. 3.3 — Cxema nodknrodeHuss dornonHumernsHo2o obopydosaHusi

Tabnuua 3.3 — OnucaHne gononHUTensHoro o6opyaoBaHNs

OnucaHue pyHKUUN

MeTtoauka nog6opa

Ne YcTponctBo

1 AsTOMaTUYECKUI
BbIKMtodaTens™
/Mpepoxpanutens*

MpepHasHaveH ANs 3aWmnTbl MUHUA
BNEKTPOCETN OT TOKOB Neperpy3ku n ot
TOKOB KOPOTKOrO 3aMblKaHuA

Mo BXogHOMY TOKY
npeobpasoBarens
yacToTbl [100pobHee —

2 OnekTpoMarHuT-
HbIVi KOHTaKTOp
(KM)*

Annapat AUCTaHLMOHHOTO AeiCTBYS,
npefHa3Ha4YeHHbIV A5 BKIHOYEeHUIA 1
OTKIMKOYEHWIA CUMOBbLIX 3MEKTPUYECKNX
Lieneii Npy HopmarnbHbIX pexXMMax
pab6oTbl. MpenoTBpaLlaeT NOBTOpHOE
BKITIOYEHME B Cryyae Bbixoaa
npeoGpasoBaTernsi YacToTbl 13 CTPOSI.

Mo BXoAHOMY TOKY
npeobpasoBarens
YacToTbl

3 CeteBoMn fipoccenb

MpeaHasHaveH Ans CHWKeHNs
6pOCKOB TOKa BXOAHOM Lienu
YacToTHOro npeobpasoBaTens, npu
KoneGaHUaX HanpsHKEHUs B CeTw,

a Takke [Ans CHKeHWs BbiGpoca
rapPMOHUYECKUX NCKaXXEHWI B CETb OT
npeobpasoBaTens 4acToThbl.

Tabnuupbl nogbopa — Ha
oduumansHoM cante

— 8 pa3desnie cemesol
dpoccerns

INSTART
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PagvoyacToTHbIn Mo HoMuHanbHoOMyY
PP MpeaHasHayeH ans ycTpaHeHus ToK
p pagMo4acTOTHbIX LLYMOB, BIMSIOLLMX Ha Y
npeobpasosarens
paboTy npeobpasoBaTens 4acToTbl
YacToTbl
OMC-chunbT PunbTpbl OGMC orpaHnYMBaloT HanNpskeHne
® P p P p Tabnuupel nogbopa
1 TOK BbICOKOYACTOTHBIX MOMEX, KOTOpble
— Ha omumansHoOm
BO3HUKAIOT B CETU OT NpeobpasosaTens o
4acToTbl B HOPMarbHOM pexumMe paboTbl U caiite - g pasdesie.
o unbmp SMC
B YCMNOBWSAX HEUCNPABHOCTEN.
Topmo3sHoi ObecneuvBaeT nodavy aneKkTpo3IHeprum,
moaynb BblpabaTtbiBaeMol B npoLiecce
TOPMOXEHWS ANEKTPOABUraTens Ha Tabnuupel nogbopa
TOPMO3HOWN PE3NCTOp, rapaHTpys — Ha odhuumansHoOM
HopMmanbHyto paboTy npeobpasoBartens caWTe — g paszdene
YacToTbl. TOPMO3HOI MoAyIb Heobxoaum, Topmo3sHoli Modyrib
ecnun TpebyeTca NnpounssecTu GbicTpoe
TOPMOXEHNE VHEPLIMOHHOM Harpy3ku.
Topmo3sHoi B 3aBucumocTtu ot
pesucTtop TMNa Harpysku (cMm.
MpepHasHayeH ans paccenBaHns
. Ha oduLManbHOM
aneKkTpoaHepriu, BoipabaTbiBaeMon o
B NpoLiecce TOPMOXEHWUSA UM Pe3KOM caure b pasiene.
«[1oddepxka
CHWXXEHWN CKOPOCTM aneKTpoaBuraTens.
u cepsucy ->
«[lokymeHmauus»)

* INpw ycTaHoBKe AaHHOTO 060py[oBaHUs CredyeT pyKOBOACTBOBATLCS PEKOMEHAaLMsaMU
Npou3BOANTENS N0 METOAMKe nopbdopa.

Bo epemsi pabomsi npeobpaszosamerib 2eHepupyem 8bICOKULl
= | MOK ymeyku Ha 3emsnr. Heobxo0umo ycmaHosums ycmpolcmeo
== | 3awumHozo omkmoyeHus (Y30) Ons omcnexusaHusi npesbieHUs

MmoKa yme4Kku Ha 3eMIlo, KOmopoe MOXEem 803HUKHYMb 60 8pemsi
pabomei 4.

B knumamuyeckux 30Hax, Mo0e8epxeHHbIM ydapam MOHUU,
ronb308amesto He06X00UMO ycmaHo8UMb ycmpolicmeo 3awyums!
om umnynbcHo2o nepeHanpsixeHus (Y3UI) neped 14, 4mobbl
y8enuyumb Cpok cryx06bl npeobpasosamens.
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3.4 MopknoyeHne KNeMm ynpasrneHus

PacnonoxeHnwne knemm Ha konogke nnarel ynpaenenus cepun INPRIME:

[Ta] ] RrRA]RB]RC] [1ov] a1 Ta2]aic] Ao Jaoc] P1 [ P2 [ Ps [ Ac]
[pi1]oi2]oi3] o4 [ ois [ oie [ 017 [ 24v] op [ pic [HDI [HDO] Y1 Jyic] v2 [yac] A+ [ B- [ sc [PE |

Tabnuua 3.4 — OnuncaHve knemMMm ynpaeneHust

Lincdposble DI1 Lincpposoit Bxop, 1 1. BxogHoe conpotusnexue: 2.4
BXOAHble CUrHarbl KOMm
DI2 LincbpoBoit Bxog, 2 | 2. AnanasoH HanpsbkeHusi Ha BXofe:
9B~30B

DI3 Lindposoii Bxog 3

Dl4 Lincpposont Bxop 4

DI5 Lindposoi Bxoa 5

Dl6 Lincpposoit Bxop, 6

DIC O6was Touka
LndpoBbIX BXOA0B

24V | BHewwHuit nctouHuk | ObecneumBaeT nuTaHne +24 B.
nuTaHus + 24B Vcnonb3yetca Ansa noakntoyYeHns
BHELLHNX YCTPONCTB (AaTUYMKOB 1
T.4.). MakcMmanbHbIn TOK Harpysku:

OP «MuHyc»

100 MA
MCTOYHMKA NUTaHUS
24B
AHarnoroBble Al1 Knemma [nanasoH BXOAHbIX CUrHANoB Npu
BXO[HbIE CUrHanbl aHanoroBoro pabote no HanpsbkeHuto: 0 B ~+10
Bxopa 1 B noctosiHHoro Toka (+0,1 B), R >
10 kOwm;
Al2 Knemma [lnana3oH BXOAHBIX CUTHAMNOB Npu
aHAaNoroBoro pa6ote no Toky: 0 MA ~+20 MA (0,2
Bxona 2 MA), 175 Om > R 2 120 Om.

AIC | «3emns»
aHanoroBoro
BXOAQHOro curHana

10V | BHewHwun nctovHnk | McnonbayeTtcs Anst noaknioyYeHms
nutanus + 10 B BHELLHWX YCTPONCTB
(noTeHUMOMETPOB U T.4.).
MakcumanbHbI TOK Harpy3ku: 20
MA PekomeHayemoe BHellHee
conpotuenexue ot 1 kOm go 10 kOm
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AHanorosblIn
BbIXOJHOW curHan

AO

Knemma
aHarnoroBoro
Bbixoaa 1

AOC

«3emna»
aHanorosoro
BbIXOAHOro curHana

[lnanasoH BbIXOAHbIX CUTHANOB Npu
paboTe no HanpsbkeHuto: 0 B ~ +10 B
noctosiHHoro Toka (0,1 B), R 1 kOm
npu MakcUManbHOM BbIXOAHOM TOKe
10 MA.

[lnanasoH BXOAHbIX CUTHAmNoB npu
pabote no Toky: 0 MA ~+20 MA (£0,2
MA), 20 Om £ R < 500 Om.

Pexwum Bbixoaa BblGUpaeTcs
nocpegcteom mxkemnepa SW1

PeneriHbiin BbIxoa

RA-
RB-
RC

Pene R

AB — HopMarbHO Pa3oMKHYTbIN
KOHTaKT, BC — HOpManbHO 3aMKHYTbIi
KOHTaKT.

Conpotuenenue: 8 A/ 250 B
nepemeHHoro Toka unn 8 A/ 30 B
NOCTOSIHHOTO TOKa,

WHaykTuBHocTb: 1,5 A/ 250 B
nepemeHHoro Toka unn 1,5 A/ 30 B
NOCTOSIHHOTO ToKa.

Bo3mMoXHOCTb 3aaaTh (hyHKLMIO pene

TA-
B

Pene T

HopmanbHO pasoMKHYTbIi KOHTaKT.
Conpotuenenue: 4,5A /250 B
nepemMeHHoro Toka unu 4,5A/30 B
MOCTOSAHHOTO TOKa,

WHpykTueHoCcTb: 0,4 A/ 250 B
nepemeHHoro Toka unu 0,4 A/ 30 B
MOCTOSHHOTO TOKa.

BoamoxHOCTb 3apaTh dyHKUMIO pene

QA-
QB-
QC

Pene Q
(onuuoHanbHo B
nnare IN-1/0-B)

AB — HOpMarnbHO PasoMKHYTbI
KOHTaKT, BC — HOpManbHO 3aMKHYTbIN
KOHTaKT.

Conpotuenexue: 8 A/ 250 B
nepemeHHoro Toka unu 8 A/ 30 B
NOCTOAAHHOrO TOKa,

WHpykTueHocTb: 1,5 A/ 250 B
nepemeHHoro Toka unn 1,5 A /30 B
NOCTOAHHOIO TOKa.

BoamoxHOCTb 3apaTh yHKUMIO pene

Lincdposbie
BbIXOfIHblE
curHansl

Y1

Lindposoii Bxog 1

YiC

O6uwas Touka
LmbpoBoro Bbixoaa

Y2

Lindposoi Bxog 2

Y2C

O6Lwas To4ka
LMbpoBOro Bbixoaa

MHorocyHKLMOHanNbHbIE BbIXOAb! C
OTKPbITbIM KOMIIEKTOPOM.

He 6onee 30 B noctosiHHOro Toka,
30 MA.
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MmnynbcHble HDI MmnynbcHeblii Bxog | CoctosiHne 0, ecrm < 3 B DC,
BXOAHbIE U cocTosiHne 1, ecrnn > 8 B DC
BbIXOAHbIE [wnanasoH yactotbl: 0 - 33 kl'y
cuUrHansl
HDO | MMnynbCHbIiA BbiXoz C OTKPbITLIM KONMEKTOPOM
BbIXO4 MakcumansHoe HanpsbkeHue: 32 B DC
MakcvmanbHsbiii Tok: 20 MA
OuanasoH vactoTbl: 0 - 33 'y,
R =250 Om 1 makcumansHom
BbIxoAHOM Toke 100 MA
KoMMyHMKaLMOH- A+ Knemmbl A+ NonoxuTenbHbI BXOA,
HbI curHan nogknyeHnsa B- oTpuuatenbHbIn BXog
nHTepderica RS-
485 nns paboTbl No
B- npotokony Modbus
RTU
SC M3onmpoBaHHoe M3onvpoBaHHoe 3a3emnexvie Ans
3asemreHune cBA3n no npotokony Modbus RTU
BcnomoratenbHbii | PS BcnomoratenbHbin | [MoaknioyeHne Ko BHEeLHeMY UCTOYHUKY
VCTOYHUK NUTaHUS BXoA NuTaHust 24B | nutanus ans obecnevenns paboTbl
24 B* nnatbl ynpaenenus MY;
[wvanasoH HanpsbxeHus: +24 B
ov Bcromoratenbhoe (£5%); Heobxoammas HarpysodHas
3asemnenue 24B cnocobHocTb: 700 MA
Knemmbl 3awwmTbl P1 Knemmbl CosmecTMas mogenb garyvka
oT neperpesa noakntoYeHns Temnepatypbl: PT1000.
natymka PTC YpoBeHb 3aluThl oT neperpesa: 120°C
P2
3azemneHune PE Knemma MopentoyeHve 3a3emneHust
3a3emrneHus npeobpasoBaTens 4acToTbl

Mnata IN-I/O-A nopaepxuBaeT GYHKUMIO MEPEKNoYEHNs Ha
pe3epBHOE NUTaAHWE OT HE3ABMCUMOrO UCTOMHMKA NUTaHus 24 B (He
JonyckaeTcsi ogHOBpeMeHHasi nogava ceteBoro HanpshxkeHus 400 B
1 HE3ABWNCUMMOTO NUTaHus 24 B nnatbl ynpasneHus).

Mnarta

IN-I/0-B  noppepxvBaeT dyHKkumio BecnepeboiHoro

pe3epBHOr0 MUTaHWSA OT HE3aBWCMMOIO MCTOMHMKA NuUTaHus 24 B
(paspelueHa ogHOBpeMeHHas nojavya ceTeBoro HanpsikeHus 400 B
1 HE3ABWNCMMOTO NUTaHus 24 B nnatbl ynpaBneHus).

INSTART
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oe Ananozobuiu Beixod 1 A0 @ Wrdukamop aHanozoBozo
Nyek DI Liugpobod bxod 1 O-10B.0-20mA o ¢ cuzHane

Pebepc D12 Lugppobod Bxod 2 RA N

- QyHKUUA - D3 Luppobod bxod 3 fEé'EEH%DfJ;xoﬁ 1 B 81 2108 iduanop
A <8A30B— cuzHana

- (QUHKUUA - DI& Lluppobod bxod & RC u

- QUHKUUR - DS Lugpobod bxod 5

TA
Di6  Llugpobod bx0d 6 —Q@——o N
- QUHKUUA - o Penedtsio beixod 2

Wndukamop
- oy - D7 Lugypobod bxod 7 : tg : %SUBB; 1~230 B cuzHona

KoAnekmopon 1 i Kamywka pene
308,30 MA

3adamyuk cuzana p A1 Aranozobei bxod 1
0(t)-20 MA 0-10 B, 0-20 MA Uugppobou Brixod Y2

p AC C OMKPbIMbIM Ynpabnsiowas
gange%npxm 2 vt Kamywka pene
b ov S
BHewHud nomexuuovemp | Awanozobeil bxod 2 0 '
1-10 kO, 1-2 Bm Al 0-10 B, 0-20 MA L;I:nggbcuuu oo @ Wdukamop uMnynbCHoZ0
e 00133 Ky 0 cuzron

p DIC
[eHepamop uMnynbCob .
00133 KTy o MMnynbCHBO Bxod Uugpotod tixod "
€ omKpumsie E} Ynpabnsouas

S

p 24

<

i P!
BHympeHHul S MNodknio4exue HesabucuMozo
UCMOYHUK

L 00 numoses 24 B o numanus nnamsl ynpabinexus, 24 B DC

P14 Nodknoyexue
mepmodamyuka

P2 T PT1000

A+ i~

RS485 ModBUS RTU ‘

8- o
SW1
v
B SC

| Cnom 80 NAOM pacwupexus II

Puc. 3.4a Cxema nookmnodeHus ynpaensarouwux knemm cepuu INPRIME (nnama IN-I/O-A)
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Brno4umensho BKnio4UMensHo
F————————
|
| Toprooi
| peaucmop
Iy =
T80 B2

N—e /11— u/m
3-400B L2—¢ S/12 V/12 4 Eignﬁmmm
/3 W/T3

13—
J_—.m

o At o 1 o j Whukamop vanczotozo
ek 01 Luppobod tod 1 0-08,0-20 A cuzina
Petepc D2 Liugpoboi bad 2
- QUHKUUS - DB Lugpobod bxod 3 éf%mazv“fguh:f“ . j f:g:;ﬂﬂ;"nu 0Han0206020
- quwuwn - Dl Liugppobod bxod & e
~ s - ———— ————& 05 Liugpoboi txo3 5 RA - &®——o N

g
el bwod 1 Vhdukanop
o o8- *: 208 e
Texepamop umnynsCob Vemynucisis bod b———o 11
00133 Ky -
A
pL. »—®—o N
i Peneiiu buxod 2 Jhduranop
Avanozobui bxod 1 <BA 2508 - =208 Gom
0-10 B, 0-20 wA €8A30B=
A
HA g

o ®
o Avanoaot biad 2 Pereliul buxod 3 Widukamo
v nessorer <BA? 1-230 B P
10 (0w, A2 0-10B, 0-20 wh cuzvon
nuBo om -10 o +10 B <BHDB*
AC ol
Lugpotioi bexad
2V Buympend C omepuman " Ynpobnsowos
uCmosHUK Konnexmopon vic Kamyuka pene
0P numosus 24 B 308, 30 A
H K':;‘ggm‘““ HIo WeBuKamop unynscHOZ0
é o
ana sT0 00133 Ky 0c

NoBknosenue Hesoucumozo
numaHuA nAams unpabnews, 26 B OC

Pog Nodknnserue
meprodamsukod
P2 o PTC, PT100

Sodamuuk cuzxana
0(4)-20 mA

=

RSL8S ModBUS RTU

B

‘Crom 1% nnam pacuwupeHus ]

Puc. 3.46 Cxema noOkntodeHust yrpasnsrowux knemm cepuu INPRIME (nnama IN-1/0-B)
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3.5 Mpoknapaka kabenewn
3.5.1 O6wue npaBuna

Bbibop ceveHuns kabenenm W HAKOHEYHMKOB MPOWM3BOAUTCS COrMACHO
HOMUWHanbHbIM TOKam (cm. enagy 2.3 ModesibHbll _psd U HOMUHabHbIE
rnapamMempbi) U pa3Mepam KNeMMHbIX COeAMHEHUI Npeobpa3oBaTens YacToThbl.
MopGop cunoBbIX kKabenen pekoMeHOyeTCs BbIMOMHATL MNpu cobrogeHun
YCINOBUA MECTHbIX HOPMATMBOB MO TexHMKe ©Oe30MacHOCTU, HanpspKEeHUIO
NUTaHWSA 1 HOMUHaNbHOMY Toky Y ¢ yyeTom TpeboBaHMIA NO AKCnyaTaumu.

Bcsi npoBoaka fomkHa COOTBETCTBOBATL MECTHBIM 3aKOHAM M HOPMAaTUBHbBIM
[OKYMEHTaM B OTHOLLEHUUN CeYeHUsi Kabens 1 yCrioBuiA OKpy>KatoLel cpebl.

Tabnuua 3.5 — 3aBMCUMOCTb ANWHBI Kabens OT HecyLLen YacToTbl

[nuHa npoBoaa mexay <50 m <100 m >100 m
MY v anekTpoaBuratenem

Hecywan yactoTta <15 kly <10 kly <5«kly
(napameTp P71.14)

MpeobpasoBatenb 4acToTbl reHepupyeT TOK yTedku. Yem Bbille HecyLias
yacTtoTa, Tem Gornblue Tok yTedku. Tok ytedku MY coctaensier Gonee 3,5
MA 1 daKThyeckoe 3HauyeHue OonpeaenseTcst YCMNOBUSIMWU JKCMnyaTauuu.
[na obecneyenuns GesonacHocTn MY un anekTpoasuratens [OMKHbI ObITb
3a3eMIeHbl.

ConpoTtueneHune 3asemneHnst JOMKHO 6biTb MeHee 10 Om.

He ponyckaetcs noakniovaTe 3a3eMnsOWMA  NPoBOA K CBApOYHOMY
annapary v Apyromy cunoBomy obopynoBaHmio.

Mpwn ncnonb3oBaHun Gonee yem agyx MY He pgonyckaetcsi obpasoBaHune
neternb C 3a3eMMSAOLLMM NPOBOAOM:

O X

- \

E

Puc. 3.5 CxemamuyHoe u3obpaxeHue obpa3osaHusi nemsnu ¢ 3a3eMrssiouUM Mposooom
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CVMMMETPUYHBIV  9KpaHUPOBAaHHbIV  Kabenb obecnevmBaeT MeHbLUWIA
YPOBEHb 3MEKTPOMAarH1THOrO U3fy4eHns BCen NMPUBOAHOW CUCTEMbI, MEHbLLYIO
HarpysKy Ha M30nsuMI0 3NIeKTPOABUraTens, MeHbLUNE NOALLUMHMKOBbLIE TOKU U
MEHbLUMIA U3HOC MOALUMMHUKOB. 3alUMUTHBIA NPOBOAHMK BCErAa AOIMKEH UMETb
[OCTaTOYHYH0 NMPOBOAVMOCTb.

B Tabnuue 3.6 ykasaHa MuHUManbHas nnowadb MONEpPevHOro CeveHust
3alMTHOTO MPOBOAHMKA B 3aBMCMMOCTU OT MIIOWAAM MOMEPEeYHOro CeYeHus
¢asHbIX NPOBOAHUKOB B cooTBeTCTBUM co cTaHgapTom FOCT P MOK 61800-5-
2-2015, korga asHbI 1 3aLUMTHBIN NPOBOAHMKM BbINOMHEHbI U3 O4UHAKOBOIO
mMeTanna. B mpoTvBHOM cnyyae ceveHue 3alMTHOrO MPOBOAHUKA AOSMKHO
obecneunBaTh TaKylo e NPOBOAVMMOCTb, YTO U Y BbibpaHHoro no tabnuue 3.6.

Tabnuua 3.6 - Nnowaas NonepeyHoro CeYeHNs 3aLUTHOMO NPOBOAHMKA

Mnowaab nonepe4yHoro MuHMManbHas nnowaab nonepevyHoro
ceyeHus pa3HbIX NPOBOAHUKOB CeyeHUs COOTBETCTBYHOLLENO 3aLUTHOrO
S (Mm?) nposoAHuka S, (Mm?)
S<16 S]
16<S<35 16
35<S S/2

CeyeHune kabens OOMKHO OblTb paccyMTaHO, MCXoAds W3  criedyroLlmx
YCNOBWIA: yknazka B NoTok He Gonee 6 kabenen B psa, TemnepaTtypa Bo3ayxa
30°C, wu3onsuma [BX, Ttemnepartypa noBepxHoctn 70°C. [lapameTpbl
kabener [Ans OpyrMx YCroOBWMI [OMKHbI COOTBETCTBOBATb TpeboBaHMAM
MECTHbIX HOPMAaTWMBOB MO TeXHWKe 6GEe30MacHOCTU, HaMpsKEHUO NUTaHUs 1
HOMVHasbHOMY TOKY MpMBOAA C y4eToM TpebGoBaHWUI Mo dKCnyaTaumu.

Heobxoavmo npuaepxuBaTbcs creayowmnx npasun:

» Kabenb anekTpoaBuratensi criegyert npoknaabiBaTb Ha PaccTOsiHAM OT
ocTanbHbIX kabenei.

» Kabenu anektpoaBuratenein Heckonbkux NpUBOLOB MOXHO YKNa[blBaTb
napanmnensHo U pSAOM Apyr C ApYroM.

+ Kabenb anekTtpogsuratensi, kabenb nutaHus u kabenu ynpasneHus
peKkoMeHAyeTCsl NpoknaabiBaTh B pasHbIX KabenbHbIX NoTKax.

* B Uenax CHWKEHWSI YPOBHsSI 3NEKTPOMAarHWTHbIX MOMEX, BbI3BaHHbIX
MUMMNYNbCHLIM XapakTepoOM BbIXOAHOMO HampshKeHuss npusoda, He cregyet
npoknagbiBaTh kabenb ABuratens napannefibHo Apyrum  kabensam  Ha
MPOTSKEHHBIX y4acTKax.

MepeceyeHne kabenen ynpaBneHWs U CcUMoBbIX kabenen crnegyet
BbINOSHATL NOA YIMOM, Kak MoXHo Gonee 6nuskum k 90°. He ponyckaetca
npoknagka NoCTOPOHHUX kabenel Yepe3 npveof,. KabenbHble NOTKU AOMKHbI
MMETb XOPOLLYIO 3MEKTPUYECKYID CBA3b APYr C APYrOM W C MPOBOAHUKAMM
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3asemMrieHus. ,D,ﬂﬂ yny4diweHunsa BblpaBHMBaAHUA noteHuuana MOXHO
MCMONb30BaTb CUCTEMbI antOMUHNEBBIX KabenbHbIX NTOTKOB.

INSTART

Kab6enb anektpoasuratens

He meHee 300 Mm

Kabenb nutanus

Kabenb ynpaBneHus 90° Fl Kabenb anektpogsuratens

He meHee 200 mm
He meHee 500 mm

BxopgHoit kabenb nutaHna

Kabenb ynpaBnenus

Puc. 3.6 paghuyeckoe npedcmasneHue paccmosiHull Mexoy kabensamu

3.5.2. BbI6op kabenen ynpaBneHusi. dkpaHMpoBaHue

Bce kabenu ynpaBneHWs [OOMKHbl ObiTb  3KpaHMpOBaHHbIMU. [Ons
aHarnoroBbIX CUrHaNoB criedyeT MCMNonb3oBaTh kabenb Tuna «BuUTas napa» c
ABOWHBIM 3KpaHOM (CM. puc. 3.7a). Kaxabivi curHan AormKeH ObITb NOAKITIOYEH C
MOMOLLbIO OTAESNBbHOW 9KpaHMPOBAaHHOW Napbl. He cnegyet ncnonb3oBatb OAWH
obLwuii NpoBoA ANS pasHbIX aHaNoroBbIX CUrHAMOB.

e——

Puc. 3.7a Puc. 3.76

[nsi HU3KOBOMBTHBIX LMGPOBLIX CUrHAMOB JTy4lle BCEro NoaxXoauT kaberb ¢
[BOWHbBIM 3KPAaHOM, OAHAKO MOXHO UCTONb30BaTh U kKabenb Tvna «BuTasi napa»
C 0HUM 3KpaHoM (puc. 3.76).
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3.5.3. NoagknioyeHne Ha wWnHy RS485.
PekoMmeHAauMm no nNoaKno4eHuo

* Vlcnonb3ayiiTe aKpaHUpPOBaHHbIN kabenb, coaepxalluuii ABe BATbIE Napbl.

» CoeguHuTe cooTBeTCTBYOLWME noTeHumansl (0B).

* MakcumanbHas gnuHa nuHum — 500 meTpoB.

* MakcumanbHas anuHa otBeTBneHns — 20 MeTpoB.

» lMpoknagka kabenen: npoknafbiBanTe ceTeBol kabenb OTAENbHO OT
cunoBbIx kabenen (no kpanHen mepe, Ha paccTtosiHum 30 cm); ecnv Heobxoaumo,
BbIMOMHSNTE NEepeceyeHunsi NoA NpPsiMbIMU yrnamu; NoaknyanTe akpaH kabens
K KNeMMe 3a3eMIeHUst KaxJ0ro nofkmno4aeMoro npudopa.

* MogknounTe TEPMUHATOPbI NIMHUU K KaXKAOMY U3 ABYX KOHLIOB NIUHUW.

3.5.4. NogknioyeHe NPOBOAOB K aHANIOroBoMy BXoay

Mpy mManow BenuyvHe HanpsPKEHUSI aHaNoroBOro CuUrHana Ha Hero MoryT
NnoBnMusiTb BHelWHMe nomexun. B obuem cnyyae Heobxoammo wmcnonb3oBaTtb
3KpaHVMpOBaHHbIN kabenb ¢ ANWMHON, He npeBbiwatoliern 20 M, Kak nokasaHo
Ha pucyHke 3.8.

<20 M
A0V L\ L\
g R
L L
o N/
PEd

Puc. 3.8 — Cxema rnodkrntoyeHusi npogodos K aHano2oeomy 8xody (obwuli criyyali)

B crnyyasx, korga aHanoroBsblii CUrHan noABepraeTcsi BO3AenCTBMIO CUITbHbIX
nomMex, HeoBGXOAVMMO YCTaHOBUTL (UIILTPYIOLMIA KOHAEHCATOP, PacronoXus
ero psgoM C WCTOMHWMKOM aHasloroBoro curHana, wnv npogdeTb kabenb B
heppuTOBOE KOSbLO, KaK NMokasaHo Ha pucyHke 3.9. PekomeHayeTtcs caenatb
2-3 BuTKa Kabens Ha PeppUTOBOM KosblLe. HamoTka AormkHa NpousBoanTLCS
B OAHOM HanpaeneHuu.
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AN
0022 Mk
50 B BrewHul ucmayHuk

0Hanoz06020 cuzHana

AIC @

®eppumoboe
KONbUO

Puc. 3.9 — Cxema noOkro4eHusi npo8odos K aHasno2080My 8xody
(npu 8030elicmeuu cusbHbIX MOMEX)

3.5.5. NogkntoyeHune K uMhpoBbLIM BXOAHLIM KleMMam

[nsa kaxgon knemmbl LMPOBOro BXxo4a MOXHO 3adaTb CBOK (DYHKLMIO,
YyCTaHOBMB NapameTpbl rpynnbl dyHKUMOHanNbHbIX kogos P30. [MapameTpsl
P30.00~P30.06 yctaHaBnuBaloT 3HadYeHuss B Auana3oHe 0~63, 3HaveHue
KaXxgoro 3HadyeHusi cM. B rpynne napametpos P30.

Cnocobbl NoAKMNOYEHUS:

1. Mpu ncnonb3oBaHWK BHYTPEHHero nutaHns +24 B ¢ norukon NPN
MY INPRIME
w [
NPN
S 5
NPN ap
L__* w24V
oic

Puc.3.11 Pexxum nodkntodeHus BHympeHHe20 numarusi +24 B ¢ noeukot NPN



2. lMpy wncnonb3oBaHUM BHYTPEHHEro nutaHus +24B, Koraa BHELUHWN
KOHTPOINep Noakno4aeTcs Kak TOKonoTpedbnsowmmn nctodHmk ¢ PNP-norukon:

M4 INPRIME

+2LV

PNP
0 o (B

PNP ¢
S v

0P

L DIC

Puc.3.12. Pexum rnodkrodeHuUs1 8HympeHHe20 numanus +24 B ¢ noeukoti PNP

MpumeyvaHue: Ybegutecb, 4to Mexay knemmamu +24B n OP ypaneHa
nepemblyka, a knemmel DIC n OP 3akopoyeHsbl.

3. MNpy ucnonb3oBaHMN BHELUHETO WCTOYHWMKA MUTaHWUs, KOr4a BHELUHWN
KOHTpOINep Nogko4aeTcs Kak TokonoTpebnsaowmn nctouHnk ¢ NPN-norukoi:

M4 INPRIME

w (&

NPN

[
T
NPN +2bY

\ 0P

Puc. 3.13. Pexum nodknto4eHuUst BHEWHe20 UCMOYHUKa moka ¢ noaukotd NPN



Mpumevanne: ObasaTenbHO yaanute nepembldky Mexay knemmamu +24B
n OP.

4. Mpn MCNoNb30BaHUM BHELLUHErO0 WCTOYHUKA MUTaHWUS, Korda BHELLHWN
KOHTPOINep Noakno4aeTcs Kak TOKonoTpednsowmmn nctouHmk ¢ PNP-norukon:

M4 INPRIME

PNP ¢
S v

PNP
Dit m

Puc.3.14. Pexxum MoOKmo4eHUs1 HEWHe20 UCMOYHUKa moka ¢ noaukol PNP

0

MpumevaHmne: ObA3aTenbHO yaanute nepembldky Mexay knemvmamu +24B
n OP.

3.5.6 TlMopgkniouyeHue K Lqu)pOBbIM BXOAHbIM KneMmMmaM C OTKPbITbIM
KOJ1JIeKTOPOM

DYHKUMIO KaXKOOW BbIXOAHOW KNEeMMbl MOXHO 3afaTb NapaMeTpoM rpymnnbl
dyHKUMOHanbHbIX koo P31. [OuanasoH gaHHbix 0~63, 3HaveHue kaxpgoro
napameTpa cum. 8 epynrne napamempos P31.

lMpyMeyaHne: BbIXOA C OTKPbITbIM KOMEKTOPOM WCMONb3yeT BHELUHWUN
WCTOYHUK NUTAHNS, MO3TOMY NPV NOAKIMIOYEHNN BHELLUHEro UCTOYHMKA NMUTaHWS
HeobXoAMMO yunTbIBaTb €ro MOMspPHOCTb. MakcumanbHoe HanpshkeHve
BbIXOAHOIO MWCTOYHMKA nuTaHusa coctaeBnsetr +30 B noctosiHHOro Toka, a
MaKCUMarbHbIA TOK Harpy3kn — 50 MA, Npu NPeBbILLEHUN 3TOT0 OrpaHNYeHns
CyLLeCTByeT OMacHOCTb NOBPEXAEHNS BbIXOAHOW Lieny.

* Cnocob noakmn4eHnss MHOTOMYHKLMOHAMBHOMW  BbIXOAHOW KNeMMbI
C OTKPbITBIM KOMMEKTOPOM K BHELUHEMY WCTOYHUKY ucnonb3yerca +24 B
WNCTOYHMKA MUTaHWS.
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2LV«
M4 INPRIME

Pene

¥
Yx

)

YC

24V~

Puc. 3.15. Cxema nodknrodeHus1 4ugpoeoeo 8bixoda ¢ OMKPbIMbIM KO/TIIEKMOPOM.

3.5.7 TMopakntoyeHue Harpy3Kku K penemHomy BbiXxoay

PeneliHble Bbixoabl RA-RB-RC 1 TA-TB npeactaBnsitoT coboi Beixod Tvna
«CYXOW KOHTaKT», T.€. K HUM TpebyeTcs NoABeCcT! NUTaHWe COrMacHO PUCYHKY
3.16 (nogkntoyeHe Harpysku, MMTatoLLencst OT NEPEMEHHOIO HaMPSBKEHNS) N
3.17 (noakrnoYeHne Harpysku, NUTaOLLENCS OT NMOCTOSIHHOTO HaMPSBKEHUST).

He donee
250 B AC

Hazpyska
(He Bonee 3 A,
250 B AC)

Puc. 3.16 Cxema rnoOknoYeHUs1 Hagpy3Ku rnepemMeHHo20 moka K penelHomy 8biXxo0y

42



Hazpyska
(He Donee 3 A,
30 B 0C)

Puc. 3.17 - Cxema noOkntoHeHUs1 Hagpy3Ku MoCMOsSIHHO20 MoKa K perneliHoMy 8bixo0y

MogkntoveHve k penertHomy Bbixogy TA-TB npou3BOAUTCS aHaNOrM4HbIM

crnocobom.

3.5.8. MHorodyHKUMOHaNbHasA KfieMMa aHanoroBoro Bbixoaa

Cxema noaknoyeHus npoBOAOB K aHanoroBoMy BbIXoAy npeactaBrieHa Ha

pucyHke 3.18.

A0
'\ALO’DZZ MK
C 50 B

AOC ./T

Mndukamop
oHanozobozo cuzHana

®eppumoboe
KONbUD

Puc. 3.18 Cxema nodkrnrodeHus uHOUKamopa aHano208020 cuzHaa

K aHarno2o8oMy 8bixo0y



aBa 4. NoaroToBka k pabore
4.1 Mepbl NpeAOCTOPOXHOCTU U NPOBeEpPKa nepes NPOGHbLIM 3anyCKoM

He npubnuxanTtecb K npeobGpa3soBarernto 4acToThbl,
3MEeKTpoABUraTeENto U  UCMOMHUTENbHOMY MexaHusMmy B cryvae
MCnosb30BaHUsi aBTOMATMYECKOro nepesanycka, T.K. BHEe3arHbli
nepesanyck MOXeT NpPUBECTU K TpaBMaMm nepcoHana.

[na onepaTMBHOIO OTKMHOYEHNA NpeobpasoBaTens 4acToThbl,
pekoMeHayeTcss  YCTaHOBWUTb  OTAEMbHYI  KHOMKY — aBapUAHOrO
ocTaHoBa. B npoT1BHOM cryyae BO3MOXHO MornyyeHune TpaBMm.

He npukacainTecb k pagnatopy unu TOpMO3HOMY Pe3ncTopy, T.K.
OHW HarpesaloTCs [0 BbICOKMX TemnepaTyp. B npotuBHoMm cnyyae
BO3MOXXEH OXKOT.

Mockonbky HU3KYID CKOPOCTb BpalLeHWsl dreKTpoasurartens
MOXHO W3MEHUTb Ha BbICOKYlO, TO nepen Hadanom paboTbl
obsizaTenbHoO y6eauTech B TOM, YTO AManasoH BO3MOXHbIX 4acToT
3neKTpoaBUraTenst U MexaHu4eckoro 060pyaoBaHNs COOTBETCTBYET
BbICTaBfieHHOMY [Auanas3oHy B npeobpasoBatene 4acTotel. B
NPOTMBHOM Cryyae BO3MOXHO MOSlyYeHUe TpaBM U MOBpEeXAeHue
obopynoBaHusi.

Banpelyaetcs CHUMaTb WM MOAKMoYaTb BBIHOCHYIO MaHemnb
ynpaBneHuss npu BKMIOYEHHOM NUTAHUM Ha npeobpasoBaTene
YyacTtoTel. B NpoTMBHOM  criydyae  BO3MOXHO  MOpaxeHue
3MEKTPUYECKMM TOKOM.

4.2 MNpob6HbIN 3anyck

1) BbINonHUTL Mepbl NPEAOCTOPOXKHOCTU 1 NPOBEPKY Nepes NPOGHbIM
3anyckom. [epBoe BkntoyeHe npeobpasoBaTernsi peKoMeHAyeTCs NPon3BoaAUTb
npu oTknoveHHoM anekTpoasuratene (knemmbl U, V, W npeobpasoBatens
4YacTOTbl HE [OMMKHbl UIMETb COEAMHEHUSI C ANeKTpoaBUraTenem).

2) Mocne nogayn nuTaHus 1 BKNtoYeHUs npeobpasoBaTtens HeobxoaMmMo
ybeamTbcst B TOM, 4YTO nNpeobpa3soBaTenb HaxoauTcs B pexume “ocTaHoB” (He
roput ceetoguon «PaGoTa»). B cnyyae, ecnu Ha gucnnee oTobpaxaeTcs
coobLLeHne ¢ HOMEpPOM W HasBaHMEM owwnbku, Heobxoammo obpaTuTbes K
2nase 8 «YempaHeHue HeucrpagHocmeul U 0mka3os».

3) [na ocyllecTBneHns NpobHoOro 3anycka crieqyeT BOCMOMb30BaTbCst
MeHto «BbicTpas HacTpoiika», B KOTOPOM MOXHO HanGonee 6bicTpo U yao6HO
yCTaHOBWUTb NapaMeTpbl 3anycka.

Mpu BIGOpE MeHLo BbICTPOI HAacTPOKKM 0TOoGpasuTcst Bonpoc « CopocuTb Ha
3aBofckue napameTtpbl?». Heobxogumo BbiGpaTh oTBET «[a» 1 nocne cbpoca
HacTpoeK MpPUCTYNUTb K AarnbHelllemMy BBOAY 3anpallvBaeMblX NapamMeTpos,
BblbUpaetcs:
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-Kanan ynpaeneHus nyckom/ocTaHOBOM (MaHemnb ynpasBneHns )

-Kanan 1 3agaHus YacToTbl (MaHenb ynpasneHns)

-Cnocob cBs3u (HeT)

-Harpyska N4 (G)

-AkTVBaumsa Topmo3sHoro mogyns (1)

-Tun 34 1

-Yucno nontocos 311

-HomuHanbHoe HanpskeHne 31

-HomMuHanbHbIA Tok 31

-HomunHanbHas yactota 31

-HomuHanbHas ckopoctb 31

-HomMuHanbHasa mowHocTe 301

-MeTop ynpaBneHus anekTpoasuratenem

-Bpems pasroHa 1

-Bpems 3ameanenns 1

Mocne BBedeHuA 3TM MapameTpoB nosBUTCA Bonpoc: «CoxpaHnTb
N3MEHEeHNs napamMeTpoB?» - «[a»

Mocne atoro mpy HeobXoAMMOCTM MOXHO MPOBECTU WAEHTUMDMKALMIO
napamMeTpoB 3nekTpoaBuraTens.

[Mocne coxpaHeHusi napameTpoB HaxaTb KHOMKY «[MYCK».

Mocne ycnelwHoro nepBoro BKNoYeHWs NpeobpasoBaTens npu OTKIYEHHOM
aneKkTpoaBuUraTene 1 OCYLUECTBMEHUA BCEX YKasaHHbIX BbIlE HacTpoek
HeobXxoAMMO MOAKMIOYNTb BbIXOAHbIE CUMOBbIE kabenu K aneKTpogsurarternto
n/vnn  pononHuTenbHOMy 060pyAoBaHUIO, YCTAaHOBMEHHOMY Ha BbIXOAe
npeobpasoBaTens.

MepBbIi  3anyck npeobpas3oBatens C MNOAKMIOYEHHbIM  ABWUraTenem
pekomeHayeTcs Npou3BoauTb Ha yactote 2 u. Heobxogumo ybeauTbes B
NpaBUMNbHOM HanpaBreHuy BpaLLEHWs MOAKIIOYEHHOro JMeKTpoABuraTens.
B cnyyae HeBepHOro HamnpaBneHus BpaleHWss HeobXoauMO W3MEHUTb
HanpaBsneHne BpalleHuss C nomoLbio dyHKUMoHanbHoro koga P20.09 wnn
NOMeHSATb MecTamu ABe Ntobble hasbl BLIXOAHOMO CUOBOTO Kabens.

Mpu npobHoM 3anycke NnpeobpasoBaTens Heobxoanmo obpallaTte
ocoboe BHUMaHWe Ha criegyollee:

* NPUBOA HE [AOMKEH NMPOU3BOANTE YPE3MEPHbIX LYMOB, PbIBKOB
1 Bubpauuii;

* BENMMYMHA TOKa JrIeKTPOABUraTens He [OSKHa MpeBblaTb
HOMUHAJIbHOTO 3HAYeHWs;

* MPaBUNMbHOCTb OTOOPaXEHUS WHAMKAUMM U 3Ha4YeHWn Ha
avcnnee.
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Mocne ycnewHoro ocylwecTBneHnss NPoGHOro 3arnycka Ans NonyYeHust
XernaemblX XapakTepucTVK MpuBoAa CriedyeT OCYyLeCTBUTb HacTPOMKY BCex
napameTpoB paboTbl npeobpasoBarensi.

Kak mpv ckanspHOM, Tak U Npu BEKTOPHOM PEeXUMe ynpaBiieHNs OOSDKHbI
ObITb BBEAEHbl [aHHble C MNacnopTHoM Tabnuuyku anekTpogsuratens. [Ons
AanbHenwen HacTpoWku crnedyeT UCMonb3oBaTh Tabnuuy yHKUMOHAaMbHbIX

napameTpoB (cMm. enagy 6.3 [lapamempbl MEeHK pospamMmuposaHus) nmbo

MacTep ObICTPON HACTPOWKN.

4.3 UpneHTndmKauma napaMeTpoB 3reKTpoABUrarTerns
(aBTOHaAcTpoIKa)

B pexumMe BeKTOPHOro ympaBreHus C 3aMKHYTbIM KOHTYPOM CTPOWTCS
mMatemMatuyeckass MoOAenb MOAKIIOYEHHOrO SnekTpoABuraTens Ha OCHOBeE
BBeAEHHbIX napameTpoB. CnepoBaTenbHO, ANS  OOCTWXEHUS  BbICOKOW
NPOV3BOANTENBHOCTN 3MEeKTpoABUraTeNnss M ONTUManbHbIX XapakTepuUcTUK
ynpasneHusi HeobxoaMMO OMpeAenuTb TOYHble MapameTpbl ynpaBnseMoro
anekTpoasuratens. C aTor LEenblo NpUMeHsieTcst YHKUUS naeHTudukaumm
napamMeTpoB 3nekTpoABuraTens.

lMpoBecT nAeHTUMUKaALUMIO MOXHO Tpems crnocobamu: yepes mactep
ObICTPON HACTPOWKMW, Korga nocrie BBEAEHUS BCeX HeobXoauMMbIX AaHHbIX,
MacTep MpPeasiokuUT BbIMNOMHUTL MAEHTUdMKALMIO; BbiOpaB MyHKT MEHI0
«MpeHTudpmkauma napametpoB» (cm. 2/1.6.1.8), nim npu NomoLLM napamerpa
P21.00.

Mpouecc aBTOMaTNYECKON HAaCTPOWKM MapameTpoB NPeACTaBIeH HUXKeE:

Beeante napametpbl P20.00 - P20.11 B COOTBETCTBUM C 3aBOACKOW
Tabnuykow anekTpoaBuUraTensi; NpaBunbHO 3agawnTte pabouyyto Yactoty P40.01,
MaKCuUMarnbHyl0 BbIXogHylo 4acTtory P70.02 v makcumanbHoe BbIXOOHOE
HanpsikeHne P70.03; ycTaHOBWTE COOTBETCTBYIOLLEE BPEMS YCKOPEHUS W
3ameanenusa P40.02 n P40.03;

BbibeprTe MeTOA BbINOMHEHUS NAEHTUMDKUKALMN NapaMeTpoB.

[Ons  cunTbiBaHMSA  napamMeTpoB  ONEeKTPOoABUraTens  UCMosnb3ykTcs
crnepytoLme Tunbl nAeHTUUKaLUA:

» CtaTnyeckas Ans aneKkTpoABuraTens — UCMOMb3yeTcs, Koraa Harpyska
He MOXET ObITb MOMHOCTLIO CHATAa C Bara aneKkTpoaBuraTens;

» iIvHamunyeckasn Ansa anekTpoaBUraTerns - UCNOMb3yeTCs, eCrn Harpyska
MOXeT ObITb NMOMHOCTLIO CHATA C Bara anekTpoaBuraTens;

[na wHayana npouecca wuaeHTUMUKAUMU HEOBXOAUMO HaxaTb KHOMKY
«MYCK» Ha naHenu ynpasrneHus.

Mocne okoHuyaHuMs npouecca GyayT paccyuTaHbl criefylowme napamerTpbl
anekTpoaBuraTens:

P21.06 R cratopa A2 (Om);

P21.07 R potopa A[J2 (Om);
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P21.08 L ctatopa A2 (H);
P21.09 L potopa A2 (H);
P21.10 L BzanmHasa A2 (TH).

[Mpu ynpaBneHnn CUHXPOHHBIM 3NEKTPOABUTaTENEM C 3aMKHYTbIM KOHTYPOM
HeobXOAMMO MPOBECTM OAHY U3 Cregylowux TUMOB WAeHTUdMKauMM Ons
3HKoAepa:

» CtaTunyeckas Ansi 3HKogepa — UCMOoNb3yeTcsl, Koraa Harpyska He MOXeT
ObITb MOMHOCTLIO CHAATA C Barna anekTpoasuraTens;

* [OuHamuyeckas Onsa dHKogepa - WCMOoNb3yeTcsl, eCrnv Harpyska MOXeT
ObITb MOMHOCTLIO CHSATA C Barna anekTpoasuraTens;

* UmnynbcHaa aona 3Hkogepa - (UMMynbCHas Ansi pacrno3HaBaHWSA
MarHUTHBIX MOMOCOB) - UCMOSb3YETCs, ECNN HAarpy3ka MOXET ObITb NOMHOCTbLIO
CHATa C Bana anekTpoaBuraTens;

[Ons Hayana npouecca uAeHTUUKALUN HEeOOXOOMMO HaaTb KHOMKY
«MYCK» Ha naHenu ynpasneHus.

[Mocne okoH4aHust mpouecca OyayT paccuuTaHbl criegyolme napamerpbl
3HKoAepa:

P22.01  Twn aHkopepa 1;

P22.02  KomnuuyecTtBo MMnynbcoB Ha 000poT;

P22.03  3Hkogep1 k0ahPULMNEHT AeneHUs BbIXOAHOW YacToThbl;

P22.04  3Hkopep1 yron nonoxeHus.

Hanbonee To4yHO onpefenuTb NapameTpbl dNEKTPOABUraTeENs U 3HKoAepa
Nno3BONndeT AunHamMuyeckas I/I[:leHTI/ICbI/IKaLl,I/IFI, a TaKkKe wuMnynbCHaa AOns
3HKoAepa. ITv napameTpbl OyayT aBTOMATUYECKM COXPaHEHbl B YACTOTHOM
npeobpasoBartene nocne 3aBeplleHns npouecca u OyayT XpaHuTbCs A0
crnepytoLLero BBoAa NapaMeTpoB UNu Ao criegytoLen naeHTudukaumm.

HeobxoanMo NOMHUTb, YTO npu ncnonb3oBaHnn M,EleHTVICbVIKaLI,MVI
TMNa «OuHaMun4yeckaa aOna anekrpoasuratensa», «aunHamuyeckas
OnA 9HKoAepa», «MMnylnbCHaa Ond 3HKoAepa» ABuraTtesib HadHeT
BpaLlleHune, KoTopoe 6y,1:|eT npogornkatbCA B TeYeHue BCero
npowecca.
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maBa 5. BcTpoeHHasa naHenb ynpaBreHus U akceccyapbl
5.1 OnucaHme n chyHKUMOHaNbLHOE Ha3Ha4YeHne NaHenum ynpasneHus

MaHernb ynpasneHna ABndaeTcAa OCHOBHbIM WMHCTPYMEHTOM O5d paGOTbI
C npeoGpaBOBaTeneM yactotel. C ee MNOMOLbID MOXHO Habniogath 3a
pPas3nnYHbIMUN  pexmmamm paGOTbI, cunTbiBaTb kogbl owwmbok MY, a Takke
3afaBaTb MU npocMaTpuBatTb €ro pasrnunyHble napameTpbl. B atom pasaene
OnncbiBakOTCA OCHOBHbIE q)yHKLl,VIVI naHenu ynpasneHusa.

[MaHenb MOXeT NcrnonbL3oBaThCsa ANs:

° KoHTponsi pexxuma anekTpoasuratens;

° BbinonHeHus naeHTUdnkaumm anekTpoasuraTens;

° Ynpasnenus paboton anekTpoaBuraTens (3anyck/ocTaHoB, YacTtoTa
BpaLLeHNs, HanpasrneHve BpalleHns Bneped/Hasas u T.4.);

° MpocmoTpa 1 pearvpoBaHns Ha OLLUMGKN 1 aBapUHbIE CUrHanbI;

° YCTaHOBKU U M3MEHEHWSI NapaMeTpOB;

° MepeknoyeHnss Mexay pexxvmamu yrpasneHus.

LCD - gucnneu

DyHKUMOHaNbHasn
KHonka 1

Knonka Bbixoga

Ceetoavop “Pabota”

KHonka noaTBepxaeHus
BBOAA [aHHbIX

KHorka 3anycka

KHonkn BBepx-BHW3,
B/1IEBO-BNpPaBo

KHonka nepexoga Ha
rnaBHbIN 3KpaH
DyHKLMOHanbHas KHomka 2

KHorka nepekno4yeHus
MeXay MECTHBIM U1
[AVCTaHLMOHHBIM PEXVMOM
ynpaBneHus

Caetoauog “Owmnbka”

KHonka octaHoBa/cbpoca

Puc. 5.1 ®yHkyuu kHorok u ceemoduodos naHenu yrnpasnerusi INPRIME
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Tabnuua 5.1 HasHaveHne KHOMOK NaHenu ynpaeneHus

'n.akpaH BosBpaluaeT Ha raBHbIN 3KpaH

F1, F2 PDYHKLMM 3TUX KHOMOK 3a[aloTCs 3HAYEHUSIMU, YKa3aHHbIMW Hap,
3TUMM KHOMKaMU B HWKHEM NEBOM 1 NpaBoOM Yriy Aucnnes.

Hasap BosBpalleHne Ha NpeabiayLLniA ypoOBEHb MEHIO

Tlokan KHonka nepeknioveHns Mexay MeCTHbIM U AUCTaHLMOHHbIM
pPeXuMom ynpaeneHus
KHonka BBOAa. B pexume nporpaMmMmMpoBaHust BbINOMHAET dhyHKLMIO
COXpaHeHUs BbIGPaHHOTO 3Ha4YeHNst BO BHYTPEHHIOW namsTe MY,
TakKke Ucnonb3yeTcs ANs Ha4ana peakTMpoBaHUS 3HaYeHUs
napametpa

nycK KHonka 3anycka M4

cTon OctaHos M4, copoc owmnbok

BBEPX/BHU3 | KHonka Anst uaMeHeHns NnapameTpoB, NePeKnioYeHns COCTOSHUS
MOHUTOPUHIa

BMPABO/ 3afaHue 4acToTbl B peXUME YNpaBrieHUsi C NaHenu «BNeBo» B MEHIO

BNEBO napameTpoB: BO3BpaT K NpeabliayLlemMy MeHo

5.1.1 XXK-pucnnen (LCD) naHenu ynpaBneHusi

B ueHTpe naHenu ynpaeneHusi HAXoAUTCS XUOKOKPUCTaNIMYeCKUiA AUCTEN.
XKK-gucnnen sBnseTca OCHOBHBbIM 9KpaAHOM ANA HACTPONku napametpos 14,
oTobpaxeHns napameTpoB paboTbl anekTpoAsuratenss U nNpocmoTpa KopoBs
HENCnpaBHOCTEN.

MeHio naHenu ynpasneHns MO YMONYaHUI OTOOpaxaeTcs Ha PyCCKOM
A3blke, Ha BbIOOP Takke eCTb aHMUCKUIN U KUTaNCKNA A3bIK.

Ona perynupoBku sipkoctu XK-gucnness cnegyeT 3axaTtb KHOMKY
«HA3A» 1 npy nomoLLm KHonok «Beepx» 1 «BH3» yBennumsaTh 1 ymMeHbLLATb
APKOCTb Aucnnes.

lMocne BKMIOYEHVWA MUTAHWA B TEYEHUEe HECKONMbKMX CeKyHn Oyaet
NpoVCXoanTb MPOLECC MHULManu3aummn, Bo Bpemsi kotoporo Ha XKK-gucnnee
OyneT oTobpaxaTbCs NPUBETCTBEHHOE COOBLLEHNE.

[MpuBeTcTBEHHOE COOBLLEHNE OTOBpaXkaeTcs crneayoLwmum odpasom:

Puc.5.2 CoobuieHue Ha ducnsnee rpu eKmoYeHuU
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B atom coobweHun otobpaxaeTcs HOMep Bepcuu MPOrpammHOro
obecneveHusi, a Takke TekyLlas Aata u Bpems.

5.2. [lononHuTenbHbIe akceccyapbl

LCD-naHenb £BAS€TCA BbLIHOCHOW WM MOXET ObiTb MO  YMOMYaHWUio
ycTaHoBneHa B N4 nnu BelHECEHa OTAENbHO Ha LKad C MOMOLLbIO MOHTaXXHOro
KomMnnekTa (npuobpeTaeTcs OTAENbHO).

5.2.1. MOHTaXXHbIA KOMNNEKT

MOHTaXHBI KOMMMEKT ANS MaHENU BKIOYAET B Ce0S MOHTaXHY pamKy
ANsa naHenu, yanvHUTenbHbI kabenb (8o 3m).

B

[
/1

=
-
/LA'

Tabnuua 5.2 Paamepbl MoHTaxHoN pamku IN-MF

HaumeHoBaHue FabapuTHble pa3mepbl, MM | YCTaHOBOYHbIe pa3mepsbl, d, Mmm
MM
IN-MF w B r 1 B1 r
93 211 18.5 90 208 14 25

5.2.2. YANuHUTeNbHbIN Kabenb

OTaensbHO MOXKHO MPUMOBPECTUN YaANMUHWUTENbHLIA kabenb 4o 3M Ans naHenu
ynpasneHus.

Puc.5.3 YonuHumenbHbIl kabenb 0ns naHenu yrnpasneHusi IN-EC
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agsa 6. MeHI0 nporpammupoBaHus

Mpn Bxoge B MeHW [OCTYNHO [AeBsiTb BapuvaHTOB paboTbl naHenm
ynpaenenus. K Hum oTHocsTes:

e HacTpolika rnaBHOro akpaHa

e bbicTpas HacTponka

e [TapameTpbl

e Makpochl

o OTOGpaxeHne N3MeHEeHHbIX NnapameTpoB

e KonvpoBaHue napameTpoB

e JKypHan owwmnbok

o /aeHTudmkauma napameTpoB aneKTpoaBuraTensi

o O6LLUMe HaCTPOVKN.

6.1 OnucaHue NyHKTOB MEHIO NaHenu ynpaBreHus
6.1.1 HacTpoWka rmaBHOro akpaHa

Mocne BkNOYEHUsT NUTaHUS oTODpaXkaloTcs AaHHble MOHWUTOpMHra. [lo
YMOINUYaHMIO B 3TOM peXxrMe OTOOpaXkaloTCsl TeKyLme 3anmMcaHHble 3HavyeHus
aKTUYECKON CKOPOCTM, 3afaHHOW CKOPOCTU, CKOPOCTU OOpaTHOM CBA3U U
BbIXOQHOW TOK.

Pexunm HacTponku rmaBHOrO dKpaHa UCMonNb3yeTcsl ANs N3MEeHEHUsT faHHbIX
MOHWUTOPWHra, MNOAAEpPXKMBas [Ba pexuMa: CTaH4APTHbIA MOHWUTOPUHE ©
ocumnnorpad.

B ctaHgapTHOM  pexume  MOHUTOPWMHrA  MOXHO  WHAMBMAYaNbHO
M3MeHUTb 8 oToOpaXkaeMblX [OaHHbIX, MNEePEKioYeHne Mexay KOoTopbIMU
OCYLLECTBMSIETCA MPU MOMOLLM KHOMOK I/I. B pexume ocuunnorpaca
KpvBasi NpeayCcTaHOBEHHOW YacTOThl BpaALLEHUs] U CKOPOCTU 0BpaTHOW CBA3N
MOXeT oTobpaxaTbCs B peanibHOM BPEMEHU B BUAE OCLMIIIOTPaMMBbI.

[Ins cTaHgapTHOrO MOHUTOPUHIA MOXHO 3aaTh 8 BapuaHTOB 0TOBpaXeHus.

Tabnuua 5.3. MNapameTpbl, oToBpakaeMble B pexxrMe MOHUTOPUHra

HasBaHue Onucanue EA. usm.

dPakTnyeckas ckopocTb OTo6paxkeHWe 3HAaUYEHNS KOMaHAbI Iy
LieneBon YacToThbl BpaLLeHust
anekTpoaBuratens

3apaHHas ckopocTb OT06paxeHne 3Ha4YeHNs KOMaHbl My
3afaHHO YacToTbl BpPaLLEHUS
anekTpoaBuratens

CkopocTb 06paTHOI CBS3N OT06paxeHne 3Ha4YeHus My
haKTN4eCcKow YacToTbl BpaLLeHNUs
anekTpoaBuraTens

BbixogHowm Tok OTobpakeHne BbIXOQHOIO TOKa A
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BbixogHoe HanpskeHve
HanpspkeHne 3BeHa
MOCTOSIHHOTO TOKa
BbixogHasi MOLLIHOCTb

BbIXOAHOM KPYTALLMIA MOMEHT

CocTosiH1e BXOAHbIX KNnemm
DI1-DI7

CoCTOsiHME BBIXOAHLIX KIIeMM
pene R,T,Y1nY2

OTo6paxkeHWe BbIXOQHOIO
HanpskeHUs.

OTobpaxeHne HanpsxeHns 3BeHa
MOCTOSIHHOTO TOKa.

OTobpaxkeHne BbIXOQHOM
MOLLHOCTHU.

OT1obpakeHne BbIXOQHOTO
3HaYEHUs KPYTALLETO MOMEHTA.

OTobpakeHne COCTOSIHNSA BXOAHbBIX
knemm DI1-DI7. DI otobpaxaeTca
B opmate “XXXXXXXX”, roe
“X” = 0 o3HayaeT oOTCyTCTBUE
HanpsxeHnss Ha Bxoge; ‘X’ = 1
O3Ha4YaeT Hanuume HanpshkeHus

Ha Bxoje.

OTob6paxeHne COCTOSIHUS
BbIXOAHbLIX KNeMm RT, Y1 n
Y2. 3HauveHue oTobpaxaeTtca B
dopmate “XXXXXX”, rge “X” = 0
03HayaeT OTCYTCTBUE HanpskeHus
Ha Bbixoge; “X” = 1 o3Havaer
Hanmune HanpsbKeHWsl Ha BbIXOAE.

6.1.2. MacTep 6bICTPOM HAaCTPOWNKMU

kBT

%

OTOT pexum npeacTasnser coboi PexumM GbICTPOI HAaCTPOMKU OCHOBHbIX
napameTtpoB. OH No3BoMNsAET GLICTPO YCTAHOBUTL NapaMeTpbl NpeobpasoBaTtens
YacToTbl B COOTBETCTBUWM C 3aBOACKOM TabrMukon anekTpoaBuraTtensi, 4to

no3sonuT 6bICTpO 3aBepLun

Tb OCHOBHbIE paﬁOTbI no HacTpowike.

la

C6poc napamerpos

Metio, 8bi6pars CBpocuTs Ha
PexMM BLICTPOi 3asopcKie
HaCTpOIK

Kanan 1 sapanus Bibop crocoba
acTorh!

Harpyaka N4

Karan ynpasnenns
nyCKoM/OCTaHOBOM

v

Mero ynpasnenns Bpons pasrona 1 Bpewms

AktvBaums MapawmeTps! I
c
vy peuratenen 1 |

| 3avennenis 1

UnesTucukaums
napametpos
anekTpoaeuraTens
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6.1.3 NMapameTpsbl

[na wnsmeHeHuss napameTpoB ucnonb3yeTcs pexum «lapametpbi» Ha
naHenu ynpaeneHus. [lnanasoH HacCTpovku napaMeTpoB cM. 8 enase 6.3

[na BbiGopa napamMeTpoB HaXUMamnTe KHOMKU nnm . HaxmuTe
KHOMKY ,4TOObI BEPHYTBLCS B MpeAbiayLiee MEHI0, U HaxumanTte KHOI'IKI/I
an, 4YTOObI BBECTW HAcCTpOWKn napameTpos. Nocne Bbibopa n3MeHseMoro
napamMeTpa u HaxaTusi KHOI'IKVI K n3ameHsemomy 6uty napameTpa gobasutcs
Kypcop, ykasbiBawoWui Ha uaMeHsiembin 6ut. MepemelleHne mexay Gutamn
BbIMOMHAETCH HaXXaTnem KHOMOK nnm AN nepemeLleHns Kypcopa.
3HayeHVe napameTpa MOXHO M3MEHUTb, HaKMMas KHOMKW vu'm E,ﬂﬂﬂ
yBENVYEHNS W yMeHblUeHUs 3HadeHus. [nsa noaTeepxaeHust Bbibopa
HeobxoaMmo HaxaTb KJ'IaBI/ILIJy. Ecrn KJ'IaBI/ILlJaHe HaxxaTa, N3MeHeHve
napamMeTpa He COXpPaHUTCH.

Haxmute knasuwy Q 4YTOObI BEPHYTHCH B PEXUM NPeablayLLero MeHio.

6.1.4 Makpochbl

B aTOM nyHKTE MEHI0 AOCTYNEeH CNMCOK MakpocoB (HabopoB MapameTpos),
COXPaHEHHbIX B YCTPONCTBE.

6.1.5. OTo6pakeHne N3MeHeHHbIX NapamMmeTpoB

C nomowblo pexuma «OToBpaxeHUe WU3MEHEHHbIX MapaMeTpoB»
naHenu ynpaeneHsi MOXHO MPOCMOTPETb W3MEHEHHbIe MapameTpbl U Mpu
HeobX0AMMOCTY N3MEHUTL 3HAYEHUS ATUX NMapamMeTpOoB.

6.1.6 KonupoBaHue napameTpoB

B pexume konvpoBaHMsSI MapaMeTpoB MOXHO CKayuMBaTb M 3arpyxartb
napameTpbl ¢ naHenu ynpaenenuss B MY u obpatHo. B namsatn naHenwu
yrnpaBneHust MOryT XpaHUTbLCS 4 rpynnbl 3arpy>kaemMbiX NapameTpoB.

Ckayatb > BbiGpaTb > Barpyska
(MY=>MNawxenb) napametp 3aBepluieHa
N MetHto, BbIGpaTh
nasHbi » NYHKT > Banucats > Boibpats > C
vHTepdeiic «KonuposaHue (MY=>MaHenb) napameTp 3aBepLUeHo
napameTpos»

Knaeuwa F2: | MoaTeepaus cGpoc | C6poc napameTtpos

C6poc AO 3aBOACKMX BbINOIHEH

HaCcTpoeK
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6.1.7. XKypHan owmn60ok

B >xypHane ownbok MOXHO MpoCcMOTpeTb MHGopmauuo o 13 nocnegHux
HEMCNpaBHOCTSAX, @ Takke HamnpshkeHue, TOK, YaCTOTy BpaLleHusl, CKOpOCTb
obpaTHON CBA3N, a Takke AaTy M BPeMS BO3HUKHOBEHWS HEUCMNpPaBHOCTM,
3aperncTpupoBaHHOE B MOMEHT €€ BO3HUKHOBEHMS. B rmaBHOM MEHI0 pexunma,
HaxaTue KnasuLLn otobpasut ER0=X, HaxaTue knasuLl nnm
nepeknount mMexagy ERO n ER12, rge ERO 310 nocnegHss HEMCNpaBHOCTb,
ER12 - camas paHHsiA 3anucaHHas HencnpaBHOCTb, X yKasbiBaeT Ha Kof
HeuncnpaBHOCTU. B pexume oTobpakeHns koga HencnpaBHOCTH Nonb3oBaTenb
MOXeT HaxaTb knasuwy Kall eule pas, 4Tobbl OTOGPa3UTb HampsbkeHue
LUMHBbI MOCTOSIHHOrO Toka (U3nT), MrHOBEHHOE 3Ha4YeHMe BbIXOAHOMo ToKa
(IBbIx), 3apgaHHyto yacToty (f3ag), cdhaktuueckyto yactoty (foc), MrHoBeHHOe
3HaveHune pasHoro Toka U (lu), MrHoBeHHOe 3HaveHue dasHoro Toka V (Iv)
N MrHOBEHHOe 3HayeHune asHoro Toka W (lw), 3apernctpupoBaHHble npu
TEKyLLe HeMCnpaBHOCTU, N CHOBA HaxaTb kraBully Kgll, YTOObI BEPHYTbCH B
pexunmM oTobpaxeHns Koga HencnpaBHOCTU. HaxmuTte knasuwly Q , 4TOGbI
BEPHYTbCH B PEXVUM NPEAbIAYLLErO MEHH.

nasHbIi »| Bodparonyncr Ly} ni;%i’;?;asgﬁc ,» |—| Mepevecrurs kypcop > Mpocmotp
aKpaH «KypHan owmGok» Ha Kop oLWNGKN /A@HHBIX OWMBKN
XKypHana olumbok

6.1.8 UpeHTUhMKaums napameTpoB aneKkTpoABUraTens

B aTOM pexume MOXHO BPYUYHYHO BbIMOMHUTL MAEHTUdMKALMIO NapaMeTpoB
anekTpoaBuratens. lNpu HaxaTum Knaesuwn NosIBUTCS CMUCOK NapameTpoB
naeHtTudukaummn. C nomoLbo KnasuLL . unn Bblibepute HeobXxooUMBbIN
TN naeHTUUKaLUN, HKMUTE KNaBuLLy ,CI,I'IH NOATBEPXKAEHUSI N HAXMUTE
knasuwy @) AN Havana.

[ocTynHbl cnegyowme TUnbl UASHTUUKaLWK:

° CraTtudeckas ons aHkogepa
CraTtudeckas ons anekrpoasuratens
[OunHamunyeckasn ansi anekTpoasurartens
[OunHamunyeckasn anst saHkogepa
MmnynbcHas ans aHkopepa

MoppoGHee 06 naeHTUUKaLNM napameTpoB cMm ef. 4.3. MdeHmucbukauus

napamempos 3nengoOeuaamenﬂ (aemOHachoaKa1

Haxmure knasuwy @), 406kl BEPHYTLCS B PEXMM MPEbIAYLLETO MEHO.
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6.1.9 O6Lme HacTPONKKN

[ocTynHbl  yHKUMM YCTaHOBKM S3blka, AaTbl/BpeMeHW, OBHOBNEHus
MO un cbopa ocuunnorpamm. [py 3TOM OOGHOBMEHWE MpOrpammbl MOXET
ObITb BbIMOMHEHO Yepe3 MaHenb ynpasreHus Ans obHOBMeHWsA nporpammbl
KoHTpornepa w nnatel 1/O; dyHkumo cbopa ocumunnorpaMM  MOXHO
aKTMBMPOBATb AN MOMYYEeHWS OCLMNorpamMmm (MOXHO HacTpouTb kKaHan cbopa
AaHHbIX), KOTopble ByAyT aBTOMaTUYeCKn CoOXpaHaTbes Ha SD-kapTe.

Haxmunte Knaammy@, 4YTOObI BEPHYTHCH B PEXUM NPEAbIAYLLErO MEHIO.

6.2 3awmTa AaHHbIX Naponem

MeHio nporpammvpoBaHMa MOXeT ObiTb 3abnokupoBaHo Ans  Toro,
4yToObl 3anpeTuTb HexenaTenbHbIM MOMb30BaTeNsiM U3MEHATb NapameTpsbl.
BriokmpoBka Ha 3anvcb napameTpoB yCTaHaBNMBAaETCH rpynron napameTpoB
POX «orpaHuyeHne goctyna», KOTOPbIA MO3BOMSET YCTaHOBUTb Maponb Ha
MEHI0 NPOrpamMmM1pOBaHKS.

—_— Ecnu Bbl 3266111 naponb, 06patnTech B TEXHUHECKYIO NoAaEpKKY
=— | INSTART.

6.3 NMapameTpbl MEHIO NPOrpaMMMpPOBaHUA U UX ONUCaHue

B MY cepun INPRIME napameTpbl CrpynnmMpoBaHbl N0 hyHKLUMOHANbHOMY
HasHayeHuto; Bcero umeetrcs 10 rpynn, y Kaxgow rpynnbl eCTb noarpynna,
[aHHbIe 0 KOTOPbIX yKka3aHbl B Tabnuue 6.1

Tabnuua 6.1 OnucaHue rpynn MeHo

Fpynna Moprpynna HasBaHue noarpynnbi
POX, orpaHuyeHne Ipynna POO Maponb
poctyna
P1X, ynpaenexune Ipynna P10 OcCHoOBHble NapameTpbl
Ipynna P11 3anyck

lpynna P12 OcrtaHoB

Ipynna P13 TopMo3HON Moaynb

lpynna P14 CkansipHblii MeTo ynpasnenuns 3[
(Urf)
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P1X, ynpaBnexue lpynna P15 SVC (6e3 patuvka)

I'pynna P16 OcnabneHne MarHUTHOrO NOTOKa

lpynna P17 GVC (6e3 patuvka)

P2X, HacTpoiika lpynna P20 O6wue
anekTpoaBuratens
Mpynna P21 PaclumpeHHble
Mpynna P22 Hactpoiika aHkogepa

Ipynna P23 3almTHbIe YHKUMK

P3X, knemmbl ynpasnenus | Mpynna P30 ®yHkUMn unbposbix Bxoaos (DI)

Mpynna P31 DYHKUMN LMDPOBBIX U penerHbIX
Bbixoaos (R, T, Y)

Mpynna P32 PyHKUMM aHanoroBbix Bxofos (Al)

Mpynna P33 dyHKUMM aHanorosbix Bbixoaos (AO)
P4X, yactoTa Ipynna P40 OcHoBHast

Mpynna P41 MHorocTyneHyatoe 3agaHve
P5X, perynuposka Ipynna P50 Onepauus BcnomoraTensHoro 1
3aAaHusi CKOpoCTU OCHOBHOTO kaHana

Ipynna P51 M O-perynuposaHue

P6X, BekTopHOE Ipynna P60 KoHTyp ckopocTu

ynpaenexve
Mpynna P61 KoHTyp ToKa

Ipynna P62 YnpaBneHne MOMEHTOM

Ipynna P63 KomneHcauua momeHTa

P7X, pacwumpeHHble lpynna P70 OrpaHuyeHue/3awmTa

HKLUMW 3aLLnTbl
el Ipynna P71 PacLumpeHHble dyHKunm

P8X, ceTeBble NpoTOKOnbI Ipynna P80 CeTeBble MPOTOKONbI

lpynna P81 ModBUS RTU

Mpynna P82 ProfiNET (onuusi)

P9X, MOHUTOPUHT lpynna P91 LCD-gucnnen

Ipynna P93 CTatucTnyeckune gaHHble

lpynna P94 Own6ku

lpynna P95 MHdOo 0 koMnoHeHTax

lpynna P96 MHdopmaumst 06 nagenum
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HasHauveHve cTtonbuoB Tabnuubl OyHKLMOHAMbBHBIX MapamMeTpoB:

1-11 cTonGeu, «PYHKLUMOHANbHBIA KOA», COAEPXUT HOMEpP napameTpa;

2-11 ctonbeu, «HasBaHue yHKUMNY;

3-1n cTonbeu, «[quana3oH HacTpowiku», obo3Ha4YaeT AOMYCTUMbIN AMana3oH
3Ha4YeHU napameTpa;

4-n ctonbel, «3aBOACKOE 3HAYEHUE» —
3Ha4YeHue;

5-n cronbeu, «W3meHeHne», obo3HaYaeT yCnoBUSI W3MEHEHUS UNn
OTCYTCTBME BO3MOXHOCTU M3MEHeHWs AaHHoro napamertpa. Hwxe nogpobHo
onuvcaHbl YCIoBHble 0003Ha4YeHus:

«o»: [JaHHbIN napameTp MOXET ObITb M3MeHeH, koraa MY HaxoauTcs Kak B
pexvume OCTaHOBa, Tak U B pexunme paboThl;

«m»: [JaHHbIn napameTp MOXeT OblTb M3MeHeH Tonbko Torga, korga MY
HaxXoOMUTCs B peXXMMe OCTaHOBa;

«eo»: [laHHbIN NapaMeTp SABMNSETCS TapamMeTpPOM MOHUTOPUHTA (UICMOMNb3yeTcst
Onsi IPOCMOTPa U HE MOXET ObITb N3MEHEH).

NCXOOQHOE YCTaHOBNEHHOe

Mpynna POX: OrpaHuM4yeHue goctyna

DyHKUMO- HasBaHue [unana3oH HacTpomnkun 3aBoga. Uzm.
HanbHbIA koA pyHKUUU 3Hau.
P00.00 Beeaute naponb | 0~65535 0 [

OTa yHKUMA nucnonbayeTcsa ANa NpeaoTBpalleHust 3anpoca U M3MeHeHus
napamMeTpoB HeaBTOPW30BaHHLIM NEPCOHaNoM W AN 3aluTbl NapamMeTpoB
npeobpa3oBaTens 4acToThl.

00000: 3awwmTa naponemM oTcyTCTBYEeT

Mocne yctaHoBKM nNapons nonb3oBaTens, Mpu MOBTOPHOM BXOAE B
COCTOSIHWE HaCTPOVKW NapameTpoB, BCe NapameTpbl Hemnb3sa byaer nameHuTb
Yepes naHenb YNpaeneHUs, X MOXHO OyAeT Tonbko MpocmaTpuBaTtb, ecnu
nonb3oBaTenlb He BBeAET MpaBuUnbHbI Naponk. MNapons B napameTpe Bceraa
oTobpaxaeTcs kak 00000.

3aBofckasi HacTpolika npeobpa3oBaTens YacToThl - 6e3 napons
nonb3osarens (P00.00 = 0), noaTomMy Mpy NepBOM UCMOMb30BaHNM
naporb Ans BXoAa B cMCTeMy He TpebyeTtcs

DyHKUMO- HassaHue [unana3oH HacTPOWKKN 3aBop. Uam.
HanbHbIA KoA pyHKUMUM 3Hau.
P00.01 N3mennTb 0~65535 0 [ ]
napornb
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YcTaHOBUTB Naponb:

Beegute 5 undp B KayecTBe napons nonb3osatens; Haxxmute ENTER ang
noaTBEPXKAEHUS U MOBTOPUTE HACTPOWKY eLle pas.

N3MeHuTb naponb:

HaxmunTe kHOMKy BBOAA, YTOObI BBECTM COCTOSIHME YCTAHOBKW Naporns, B
KoTopom oTtobpaxaetcsi 00000. Beegnte npaBusbHbIN Naponb U BOMguTe B
pexumMm pegaktupoBaHusi napametpoB. Beibepute P00.01 (napametp P00.00
oTtobpaxaeTcst kak 00000), BBeAWTe HOBbIV NApOSb N HAXMWTE KHOMKY BBOAA
Ons NOATBEPXXAEHUS; NMOBTOPUTE YCTAHOBKY Mapons ¢ TeM e naponem Ans
P00.01, nocne aToro Ha 3KpaHe oTobpasuTcs cooblieHne 06 ycreLHow
yCTaHOBKe napornsi.

OTMeHUTb naponb:

HaxmuTe kHOMKy BBOAA, YTOObI HavaTb OTMeHy napons, oTobpaxaeTcs
00000; BBeguTe NpaBuIbHbIA Naponb Mosib3oBaTeNs U BOMAUTE B COCTOsSIHUE
peaakTMpoBaHusi napametpa. Yoeauteck, 4to P00.01 paseH 00000, n HaxxmuTe
«BBOA» A5 NOATBEPXAEHUST; 1 noTopute HacTporky P00.01 = 00000, 4Tobbl
cbpocuTb Naponb nocre aToro napone 6yaeT copoLueH

Mpynna P1X: YnpaBneHue
Fpynna P10: OcHOBHble napameTpbl

DyHKUMO- Ha3BaHue [lnana3oH HacTPOMNKK 3aBoa. | Usm.
HanbHbIA koA, pyHKUMUU 3Hau.
P10.00 Mertop ynpaenenuns | 0: GVC no ckopocTtu (6e3 0 ]

anekTpoaBuUratenem | gartuvka)
1: SVC no ckopoctu (6e3
naryuka)
2: FOC no MOMeHTY (C AaTuyvKoMm)
3: FOC no ckopocTu (c
OaTynKoM)
4: pesepB
5: SVC no momeHTy (6e3
naryuka)
5: AnbTepHaTVBHbIN NCTOYHUK
nuTaHus

0: GVC no ckopocTu (6e3 gaTumka) npuMeHsieTcs B 60nbLUMHCTBE ClyYaes,
afanTupysiCb K CUHXPOHHBIM M ACMHXPOHHBIM.  OTOT PeEXuM ynpaBreHus
HacTpauBaeTcs napameTpamu rpynnel P17.

1: SVC no ckopoctu (6e3 partumka) Ge3 BEKTOPHOrO ynpaBreHUs
Aatymkamu, aganTaumsi K CUHXPOHHBIM M aCUHXPOHHBLIM ABUraTensim.

2: FOC no moMmeHTy (C AaTuyMkom) nopfepxusaetca 3aHkodep ABZ,
aHkogep SINCOS n pesonbsep.

3: FOC no ckopoctu (C AaTymkoM) nogaepxusaercs aHkodep ABZ,
aHkogep SINCOS wn pesonbsep.

4: SVC no mMoMeHTy (6e3 gaTtumka) Ans CUMHXPOHHBLIX W aCUHXPOHHbIX
asurartenen
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5: AﬂbTepHaTMBHblﬁ UCTOYHUK MUTaAHUA: adantauma K cneunarnbHbIM
NPUMEHEHUAM, TaKMM Kak nox(apruZ HacoC, WCTOYHUK TOKa, WCTOYHUK
Hanps>XeHusa u 1.4.

P10.01 ucnonb3ayeTcst Anst ycTaHOBKM pexuma paboTsl knemm DI1 (Bnepen)
n DI2 (peBepc) Ansa ynpasneHus 3anyckoM n octaHoskon MY npu ynpasnexHum
C Knemm.

®DyHKUMO- HasBaHue J[nana3oH HaCTPOWKK 3aBog. Uam.
HanbHbIN KoL pyHKUUU 3Hau.
P10.01 Pexum 0: 2-x npoBogHoe ynp.1 Bnepen/Pesepc | 0 ]
Knemm 1: 2-x npoBogHoe ynp.2 Myck/

ynpaenexus | Hanpaenexue
2: 3-x npoBogHoe ynp.1 Brnepen/

Pesepc/Cton
3: 3-x npoBogHoe ynp.2 Myck/Cton/
Hanpaenenve
4: Peseps
0: 2-x npoBogHoe ynp.1
K1 K2 KomaHpa
BbIKI1. BbIKI. | OctaHoB M4 INPRIME
BbIKI1. BKI1. PeBepc
" 2LV
BKI1. BbIKI. | Bnepén
BKN. BKN. OcTtaHoB oP
K1
DIt (P30.00=7)
K2
DI2  (P30.01=8)
DIC

PucyHrok 6.1 [lsyxnpogodHol pexum 1



1: 2-x npoBoagHoe ynp.2

K1 K2 KomaHpa
BbIKI. BbIKJl. | OcraHoB M4 INPRIME
BbIKJ. BKI1. OcrtaHoB
- 2LV
BKJ1. BbIKIl. | Bnepén
BKJ. BKJ1. Pesepc oP
Puoynor 044 1o e p30,00-T)
D2 (P30.07=8)

DIC

2: 3-x npoBoaHoe ynp.1

Knemwmbi Dli (i=3-7) gomkHbl 6bITb ycTaHoBneHsb! B rpynne P30 B 3HayeHue
«9: TpexnpoBoAHOE ynpaBneHne 3anyckomy.

KHonka K3 (H3) siBnseTca nogTeepxaatoLLen 3anyck knemmom, kHonka K1 —
3anyck B NpsiMoM HanpaeneHuun, K2 — 3anyck B o6paTtHOM HanpaBneHuu.

4 INPRIME
24V
0P
K1 DI (P30.00-7)
K2 D2 (P300%-8)
K3 Di
DI

PucyHok 6.3 TpexnposodHoli pexum 1



3: 3-x npoBogHoe ynp.2

M4 INPRIME
24V
0P
K DIt (P30.00<7)
K2 D2 (P3001-8)
i DI
DIC

PucyHok 6.4 TpexnpogodHoll pexum pabomsi 2

Knemmebi Dli (i=3-7) gomkHbl 6bITb ycTaHoBneHbl B rpynne P30 B 3HaueHune
«9: TpexnpoBogHOE yNpaBneHne 3anyckomy.

Knonka K3 (H3) — siBnsieTcst nogTBepXaatoLLen 3anyck Knemmon, kHonka K1
— nopTeepxJatoLLen 3anyck, nepeknodarens K2 onpegensier HanpasneHve
BpaLleHus.

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWKMU 3aBog. Uzm.
HanbHbIN KoL pyHKLUU 3Hau.
P10.02 KaHan 0:MaHenb ynpasnexus 0 ]

ynpasneHus 1:Knemmbl ynpaenenus

nyckom/ 2:CeteBowt npotokon Modbus

OCTaHOBOM 3:Peseps
4:Peseps
5:CeteBout npotokon Profinet
6:Peseps

0:MaHenb ynpaBneHus

3anyck, OCTaHOB M peBepC BbIMOMHATCS C MOMOLLbIO KHOMOK NaHenwu
ynpasreHus.

1:Knemmbl ynpaBneHus

3anyck, ocTtaHoB, peBepC W Ap. (YHKUMM BbIMOMHSIOTCH C MOMOLLBIO
LMdPOBbLIX KNEMM ynpaBreHus.

2:CeteBow npotokon Modbus

3anyck, ocTtaHoB, peBepC W Ap. (PYHKUMM BbIMOMHSIOTCH C MOMOLLBIO
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ceTeBoro npotokona ModBUS RTU

3:PesepB

4:Pe3epB

5:CeTteBow npoTtokon Profinet

3anyck, ocTtaHoB, peBepC W Ap. (PYHKUMM BBIMOMHAIOTCH C MOMOLLBIO
ceTeBoro npotokona Profinet

6:Pe3eps
DyHKUMO- HasBaHue [urana3oH HacTPOWKK 3aBoa. Uam.
HanbHbIN KOA hyHKUMUM 3Hau.
P10.03 Kanan 1 3aganusa | 0: MaHens ynpasneHns 0 [ ]

YacToThbl 1: MHorocTyneH4aTbIvi pexum

3: CurHan 3agaHus Al1

5: CurHan 3aganuns Al2

8: MNN0 perynupoBaHue

12: CeteBow npotokon Modbus
15: Bepx/BHu3 - yBenuyenue n
YMeHbLLEHWE 4acTOTbl

17: CeteBoWi npoTokon Profinet

YcTtaHoBWTe KaHan1 3afjaHus 4acToTbl.

0: MaHenb ynpaBneHus

OnopHasi YacToTa ycTaHaBnuBaeTtcs B napametpe P40.00.

B 3aTOoM pexvme MOXHO MOBbIATb UMW MOHMXATb 4acTOTy C MOMOLLbIO
kHormok A u V¥ Bo Bpemsi pabotbl. HacTpoiika ocTaHeTcsi HeM3MEHHON npwu
BblkMtodeHUn [1Y; npyu OTKMIOYEHUM JMEKTPOMNUTaHUS 3Ta HacTpoika He
CoXpaHuTCs.

1: MHorocTyneH4aTbIi peXxum

OnopHbIN curHan 3agaHus YacTtoTbl Y nepekntovaetcs no crynexHsam 1 ~
16 ¢ 3agaHHbIM BpeMeHeM paboTbl kaxaon cTyneHn 1 ~ 16; cooTBeTcTBYHOLLEE
BpEMSs pa3roHa 1 3ameasieHns Bolbrpaetcs 13 4 npearioxXeHHbIX BapyaHToB.

Cm. P41.00-P41.15.

3: CurHan 3aganus Al

5: CurHan 3apaHus Al2

Mpy BbIGOpe OAHOrO M3 [aHHbIX 3HAYEHU OmnopHas 4acTtota Oynet
yCTaHaBNMBaTbCs B 3aBUCUMMOCTM OT 3HAYeHUSs Ha COOTBETCTBYHOLLEM
aHanorosom Bxoge. [AunanasoH Al1, Al2 no HanpsixeHuto 0 ~ 10 B Ha Bxoge, no
Toky 0 ~ 20 MA.

8: NUA perynupoBaHue

Mpu BbIGOpe [aHHOrO 3HayeHusi BbinonHsietcs [MU[-perynupoBaHue
npouecca pabotbl M4.

12: CeteBoit npotokon Modbus

Mpy BbIGOpe OAHOrO M3 [aHHbIX 3HAYEHU oOmnopHas 4acTtota Oynet
ycTaHaBnmBaTbCs ceTeBbiM npoTokonom ModBUS RTU.

15: BBepx/BHU3 - yBenuYeHUe U yMeHbLUEHUe 4YacToTbl

17: CeteBoi npotokon Profinet
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Mpy BbIGOpEe OAHOrO M3 AaHHBIX 3HAYEHWIn onopHas 4actota Oyaer
yCTaHaBNMBaTbCA ceTeBbIM NpoToKkonoMm Profinet.

KpyTALLErO
MOoMeHTa

1: CurHan 3aganus Al1
2: CurHan 3agaHus Al2

®DyHKUMO- HasBaHue [urana3oH HacCTPOWMKKN 3aBoa. Uzm.
HanbHbIN KOO hyHKUUM 3Hau.
P10.04 KaHnan 3agaHus 0: MaHenb ynpasnexns 0 ]

5: CeteBoii npotokon Modbus

B pexume ynpaBneHuss nNo MOMEHTY BpalleHWs 3ajaHue MoMeHTa
BPALLEHNS MOXET NPON3BOANTLCS NOOLIM U3 HUXENEPEUNCIEHHbIX KaHaMoB:

0: MaHenb ynpaBneHWs — 3aJaHue KPyTALWEro MOMEHTa Mpu MOMOLLM
naHenu ynpaeneHus.

1: CurHan 3agaHus Al1 - KpyTAWMA MOMEHT onpeaensieTcs BenuyinHon Al1.

2: CvurHan 3apgaHusa Al2 — kpyTAWMi MOMEHT onpeaensercsi BenM4MHoOn
Al2.

B pexume 3agaHus MOMeHTa BpalleHUss 4epe3 BXO4 aHaroroBow
BEMUYMHBLI HEOOXOAMMO BO BPEMS HACTPOMKMN (PYHKLIMOHANbHBIX NapamMeTpoB
onpeaensieMoro aHanoroBoro BXOAA MPOU3BECTU TOYHYID COBMECTUMOCTb,
Hanpumep, yctaHasnueas P10.04 kak 1, P32.01 Heobxoammo 3apath kak 3,
COOTBETCTBEHHO, YycTaHaenuBasi P10.04 kak 2, P32.07 Takke Heobxoanmo

3agaTthb kak 3.

®DyHKUMO- HasBaHue Jnana3oH HacTPOWMKKN 3aBog. Uzm.
HanbHbIA koA pyHKUUU 3Hau.
P10.05 KomneHcaums 0: OTKNIYNTL 0 n
MOMeHTa 1: Bknountb
B pexvme BEKTOPHOrO ynpaBneHUsi 3aKpbITOro KOHTypa MNpOM3BOAMTCHA
HaCTpoWKa KOMMNEeHcaunm NycKOBOroO KPyTSALLEro MOMEHTa.
®DyHKUMO- HasBaHue J[rana3oH HacTPOMKu 3aBog. Uzm.
HanbHbIV KOA OyHKLMM 3Hau.
P10.06* Pexvm 0:0rpaHnyeHne napameTpoM 0 ]
orpaHuyeHus
npeaensHon
YacToTbl

*[daHHbIn NapameTp SABNSETCA CepBUCHbIM. He pekomeHayeTcs ero
N3MEHSATb, 3HAa4YEHNEe N0 YMOMYaHWIO ABNSETCSH ONTUMarbHbIM.
lMpepenbHasi BEPXHAA U HUXKHSASI YacTOThbl 3a4atoTes - B napametpax £70.00.

n P70.01.
DyHKUMO- Ha3BaHue Jnana3oH HacTPOWMKuN 3aBog. Usm.
HanbHbIA koA pyHKUUU 3Hau.
P10.07 Kanan 2 3apgaHusa | 0: MaHenb ynpaeneHus 0 []
4acToThbl 1: MHorocTyneHuaTbii pexum
3: Curnan 3apanus Al1
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3: CurHan 3agaHus Al1

5: CurHan 3agaHus Al2

8: M perynuposaxue

11: PesepB

12: CeteBoit npotokon Modbus
15: Bepx/BHu3 - yBenuyenue n
YMEHbLUEHNEe YacToTbl

17: CeteBoit npoTokon Profinet

Onuncanune aHanornyHo napametpy P10.03, kaHan 1 3agaHusa 4yacToTbl.

Mpynna P11. 3anyck

DyHKUMO- HasBaHue [Ourana3oH HacCTPOWMKN 3aBoa. Uam.
HanbHbIVA KOA PyHKLUM 3Hau.
P11.00 Pexwum 3anycka 0: CtaHaapTHbIV 3anyck 0 [ ]

1: Banyck nocne yaepxanus
MOCTOSIHHBIM TOKOM
2: Mopxeat 3] «Ha nety»

[Ina pasnuyHbIx obnacTer NpYMeHeHUs MOTyT UCMONb30BaTLCSA PasnnyHbIe
mMeToAbl 3anycka.

0: CtaHpapTHbIN 3anyck

3anyck HaumHaeTcs C HavanbHom 4actotbl P11.01 un yckopsietca Ao
3aaHHOM YacTOTbl MO UCTEYEHUN BPEMEHU yAepXKaHUsA HayanbHOW YacToTbl
P11.02.

Yacrora, My
Bpaujetue Bnepen

P11.01
“Yacrora npu sanycre 30Ha HEUYBCTBUTENLHOGTH NpH
BpaLieHUn Bnepen 1 pesepce
P11.02

P11.01 | Bpewsn

Bpems yaepxanun acTorsl
nipu aanycke

o

YacTora npu sanycke P11.01

Pesepo

Puc.6.5. Cxema cmaHOapmHo20 pexuma 3arycka

1: 3anyck nocne yaepXxaHusi NOCTOSIHHbIM TOKOM

CHayana nopaetcs MOCTOSIHHBIA  TOK AN BO30yXAeHWs 06MOTOK
NOCTOSIHHbIM TOKOM. BenuuvHa w Bpemsi reHepauun MOCTOSIHHOMO ToKa
ycTaHaenmeatotcst ¢ nomowbto P11.03 n P11.04. Mo ncTedeHun 3agaHHOro
BPEMEHM 3anyck HauMHaeTcs ¢ HavanbHow Yactotbl P11.01 u yckopsietca go
3aflaHHOW YacToThl Nocne BpeMeHu yaepxanusa P11.02.
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Yactora, Ty
Bpaujetue enepen

P11.01
30Ha HeuYBCTBUTENbHOCTH NpH

BpaieHuM BNepe u pesepce
P11.03 P11.02

0 Terioa

TOpMOKEHME NOCTOSHHbIM TOKOM

Bpews

P11.01

Pesepe

Puc.6.6 Cxema 3arycka rocre mopMOXeHUs MOCMOSHHBIM MOKOM

2: NopgxBat [ «Ha neTy»
MY pacnosHaeT ckopoCTb BpaLLEeHUsi 3NEeKTPOABUraTens U HENOCPEACTBEHHO

HaYMHaeT 3anyck Ha OCHOBE PaCro3HAHHOW YaCTOTbl, @ TOK U HanpshkeHue B
npovuecce 3arnycka nnasHble.

WVCTOYHUK NUTaHMS

YacToTa BpalleHus asuratens

N

MepekrnioyeHne B obpaTtHom
HanpasneHun

BbixoaHas yactora MY
—

A

Hanpasnenue BpalyeHusi M4

PeBepc

OnpepneneHne ckopocTu U
HanpasneHns ABMmKeHns
Apuratens

Puc.6.7 Cxema 3arnycka rpu «rnodxeame» ckopocmu 0sueamerns
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DyHKUMO- HasBaHue Onana3oH 3aBog. Uam.
HanbHbIA KoA cyHKUMN HaCTPOMNKMN 3Hau.
P11.01 CrapTtoBas YacTtoTa npu 0,00~50,00 0,00 ]
cTaHaapTHoMm 3anycke (')
P11.02 YaepxaHue cTapToBom 0,00~3600,00 0,00 u
4acToThl (CekK)

CraproBasi YactoTa npeactaBnseT coboM HavanbHyH YacToTy Npu 3anycke
MY, (fs Ha pucyHke 6.8); Bpems yaepxaHusa CTapToBOW YacToThbl ts - 3TO Bpems,
B TeudeHue kotoporo Y nopaepxmBaeT paboTy Ha HavanbHOW 4YacToTe BO
BpeMs npotLiecca 3anycka, Npy 3agaHumn 4acToTbl HUXKe CTapTOBOM YacTOTbl MpK
3anycke N4 He Gynet paboTaTh.

Yacrorta, My

fsmax

fs

P11.01

0 P11.02 Bpems, C

Puc.6.8 Cxema yacmomsl U 8peMeHu rpu 3arycke
MY HaumHaeT paboty co crtaptoBor 4YactoTel P11.01 n yckopsietcs B

COOTBETCTBUU C YCTaHOBIIEHHbIM BPEMEHEM YCKOPEHWS MO UCTEYEHUN BPEMEHN
yaepXaHusi Ha4anbHon YactoTbl P11.02.

Onsa 3anycka npu TSHKENON Harpyske crnegyetr HaCTpouTb
npaBuNibHOE BpemMA YyaepXaHua YacToTbl B COOTBETCTBUU C
yCcnoBmnamMU nycka.

D

®DyHKUMO- HasBaHue Onana3oH 3aBog. U3m.
HanbHbIA koA chyHKUMMN HacTPOWKMU 3Hau.
P11.03 [MOCTOSIHHBIV TOK Npwu 0,0~120,0 30,0 ]
3anycke(%)
P11.04 Bpems yaepxaHus 0,0~100,0 5,0 n
NOCTOSAHHBIM TOKOM NpU
3anycke (cek)

INSTART
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3HaueHusa P11.03 n P11.04 gencrtButenbHbl TONBKO B TOM Cryvae, ecnv B
Ka4yecTBe pexuma 3anycka BblbpaH «3anyck nocne yaepKaHus NOCTOSHHbIM
Tokom» (P11.00=1), kak moka3aHo Ha pucyHke 6.9.

HacTtpolika nyckoBoro Toka npu yaepXaHuum noctosiHHbiM TokoMm (P11.03)
onpegensieTcs B NpoLeHTax oT HoMMHanbHoro Toka MY. Ecnu 3agaHHbIn TOk
npu yaep>XxaHnuyM NoCTOAHHbIM TokoM npeBbilwaeT 120% OT HOMMHaNBHOro ToKa
ABuratens, To NOCTOSHHBIV TOK Npu 3arnycke paseH 120% HOMUHAaNbLHOrO Toka
asuratens. lMNpu Tspkenon Harpyske: 0,0 - 120,0%; npu nerko Harpyske: 0,0 -
90,0%.

Bpemsi yaepxaHusi nocTosiHHbIM TOkOM npm 3anycke (P11.04) - ato Bpems
pencreua yaepxanuns. Ecnn P11.04 = 0, npouecc yaepXaHus MOCTOSHHbIM
TOKOM MpK 3arycKke OTCyTCTBYeT.

BbixogHas A
yacTota

o >

0 @ @ >
Bpewmst
BbixogHoe
HanpsbkeHue
P11.p3

0 A11.04 Bpewst
KomaHpa
3anycka

Puc.6.9 Cxema yacmombl U 8peMeHu rpu 3arycke

®DyHKUMO- HasBaHue [uana3oH HaCcTPOWKMU 3aBoga. U3m.
HanbHbIW KOA byHKUMMN 3Hau.
P11.05 Bpems 0,0~10,0 2,0 []
BO30YXaeHWs
(cek)

Bpewms BOSﬁy)KJJ,eHVIﬂ - 3TO Bpewmd, Heobxogumoe Ans YyCTaHOBJIEHUA
MarHMTHOrO NOTOKa nepen 3arnyckom anekrtpoasuraTena Cc uenbio JOCTUXKEHUA
6bICTpOl7I peakunn asuratena npu 3anycke. Mpwu NoCTynneHnn KomMaHObl
3anycka HavHeTCa npeaBaputenbHoe Boa6y>K,qume 06MOTOK B COOTBETCTBUM
CO BpeMeHeM, 3afdaHHbIM 3TUM (byHKLlVIOHaJ'IbeIM KOAOM; YCTaHOBWUTCA
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MarHWTHbI MOTOK, a 3aTeM nepenger B pexvMMm HopmanbHon paboTbl ¢
yckopeHueM. Ecnv ans atoro dpyHKUMOHaNbHOro KoAa YCTaHOBMEHO 3HaYeHve
0, To npouecc npeaBapuTENbHOrO BO30OYXAEHNS OTCYTCTBYET.

— aﬂeKTpO,D.BVIFaTeJ'Ib MOXeT BO BpemMa
— npeaBapuTeribHOro BO30YXaeHus, nonb3oBaTensam cnegyet
— NMPUMEHATb SJ'IeKTpOMeXaHI/NeCKI/IIZ TOPMO3.
Komanaa A
3anycka
BKn
> Bpems
1
MaruuTHbI A !
noToK 1
1
r |
1 1
I |
+ + P> Bpems
1 1
Yactota A 1 1
BpaLleHus 1 1
1 1
1 1
1 1
| 1
1 P Bpems
—>| P11.05 [€—
Puc.6.10 Cxemamuyeckoe usobpaxeHue npedeapumenibHo20 8036y X0eHUs
DyHKUMO- HasBaHue [Ourana3oH HacCTPOWKK 3aBoga. U3m.
HanbHbIA KOA OyHKUMMN 3Hau.
P11.06 Bpems 0,00~100,00 0,0 [ ]
yaepxaHus
HyneBow
CKOPOCTM Npu
3anycke (cek)
P11.07 Bpems 0,00~100,00 0,20 [ ]
yaepxaHus

TOopMO3a npw
ocTaHoBe (Cek)

Bpewms yaepXxaHua TopmMo3a npu OoCTaHOBE — 3TO BpeMA Cpa6aTbIBaHMﬂ
Ha TopMoXeHue
00 MOMHOro BKIMKOYEHUA; U BpEMEHU C MOMEHTa BKIHOYEeHUA OO0 BpeMeHU

BHELWHero TopMo3a C MOMEHTa nony4yeHusa KomMaHObl

yaepxaHua HyJ'IeBOVI CKOPOCTU npu 3anycke.
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DyHKUMO- HasBaHue [uana3oH HacCTPOWMKN 3aBoga. U3m.
HanbHbI KOA hyHKUMMN 3Hau.
P11.08 Bpems 0~65000 1 []
3aepxKn
noaxeara O
(mc)

310 BpemMAa UCNonb3yeTca OnA OoXunaaHuda pasmMardnHdmBaHunA o6mMoTOoK
anekTpoasuratens. Ecnun neperpyska no TokKy BO3HWKaeT cpasdy nocrie Ha4ana
OTClieXnBaHuA, TO 3TO 3HaYeHNe crenyeTt yBenndnTb.

DyHKUMO- HasBaHue [unana3oH HacTponkun 3aBoga. Usm.
HanbHbIA koA pyHKUMU 3Hau.
P11.10 Kp nogxsara 3 | 0,0~100,0 0,20 [
P11.11 Ki noaxsata 3 | 0,0~100,0 0,50 [
P11.12 Kd nogxsara 3 | 0,0~100,0 0,0 []

[laHHble NnapameTpbl yCTaHaBNMBAKOTCS B PEXUME YNpPaBeHUs C 3aMKHYTbIM
KOHTYPOM.

YeM Bbille 3Ha4YeHME MpoONopuUMOHanbHOro ycuneHuss Kp1, Tem 6onblue
0ob6beMm perynmpoBKM U TeM BbICTpee OTKMMWK, HO CIMLLKOM G0MbLUOe 3HaYeHne
MOXET BbI3BaTb konebaHuss B cucteme, Yem Huxe 3HaveHne KP1, tem Gonee
yCTOMYMBA CUCTEMA U MEATIEHHEE OTKIUK.

YeMm Bbilwe 3HavyeHWe BpeMeHu uHTerpupoBaHus Kil, Tem MeaneHHee
OTKMUK, 1 6onee cTabUnbHbIN BLIXOQHOW CUTHAr, Xy»e CMOCOBHOCTb KOHTPOrS
dnyKTyauni MHTEHCMBHOCTW curHana obpaTHOWM CBSI3W, YeM HWXKe 3HayeHue
Ki1, Tem ObicTpee OTKNMK, U curbHee NyKTyaunM BbIXOQHOTO curHana,
CINULLKOM HU3KOE 3HAaYeHMe MOXET Bbi3BaTb konebaHus.

YcTaHoBUTL Mpegen ycunenus auvddepeHumaTopa MOXHO NPy MOMOLLM
BpemMeHn anddepeHumpoBaHna Kd1, Ttakum obpasom, 4Tobbl obecneunTb
HeoOXoAMMbIA  ypOBEHb AuddepeHUManbHOM COCTaBMAOWEA Ha HU3KOW
1 BbICOKOM YacToTe. Yem Gonblue BpeMsa anddepeHUnpoBaHns, TeM Bbille
OmanasoH peryrnmpoBKu.

DyHKUMO- Ha3BaHue [unana3oH HacTpomnkun 3aBog. Uzm.
HanbHbIA koA pyHKUUU 3Hau.
P11.13 3agepxka 0~65000 100 ]
OTKMOYeHNs
noaxeara 3]
(mc)
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ObGecneunBaeT MnaBHbIN BbIXOA4 W3 MpoLecca OTCMeXVBaHWA CKOPOCTHU.
YBenunyeHne AaHHOro BpeMeHM ynyyllaeT XapakTepUCTUKMN BbIXOAA.

®DyHKUMO- HasBaHue J[nana3oH HacCTPOWMKuN 3aBog. Uzm.
HanbHbIN KOO pyHKUMM 3Hau.
P11.14 MakcumanbeHbin | 0,0~200,0 100,0 [ ]
TOK Npun
nopxsate 3[
(%)

[MpoueHT OoT HOMWHanbLHOrO TOKa anekTpoasuratens. MakcumanbHbI
TOK BO BpeMsdA OTCnexuvBaHUA OOJDKeH OblTb HWXKE HOMWHANbHOrO TOKa
npeoGpaaoBaTenﬂ HacTOoTbl, €eClnn Ana anekTpoasuratena 6onbLuero pasmepa
ncnonb3yetca HebonbLwown MY. Ecnun Bo BpemMsa OTCrieXnsaHusA HabnogaeTcst
neperpyska no ToKy, TO 3TO 3Ha4eHue crieyeT yMeHbLUNTb.

DyHKUMO- Ha3BaHue [nana3oH HacTpomnkun 3aBoga. Usm.
HanbHbIA koA pyHKUUU 3Hau.
P11.15 Koadbdpuument | 0,0~100,0 10,0 ]
N3MeHeHns

YacToTbl npu
noaxeate O[]
(%)

Ecnu Bo Bpems oTcnexuBaHus Habniogaetcs nepeHanpshkeHme unm P60.09
npesbiwaeT 600 B, To 3HaYeHne cnegyeT yMeHbLNTb.

DyHKUMO- HassaHue [unana3oH HacTPOWKKN 3aBop. Uam.
HanbHbIA KoA pyHKUMUM 3Hau.
P11.17 HavanbHas 0,00~360,00 50,00 n

YyacToTa npu
noaxsate 3[
(%)

OO6bIMHO HacTpamBalT Kak MakcumarbHyl pabodylo 4YacToTy mnepeq
HayanoMm oTcnexvBaHusA. Ecnm  CHWXeHne CKOpOCTU MpU  WHEPLIMOHHOW
OCTaHOBKe CUCTeMbI MPOUCXoAuUT CpaBHUTESNTbHO 6bICTpO, HeOGXOLWIMO CHU3UTb
AaHHOe 3HayeHue.

DyHKLUMO- Has3BaHue [unana3oH HacTponkun 3aBog. U3m.
HanbHbIA KoA pyHKUMUM 3Hau.
P11.19 [MoCTOSAHHBIV 0,0~100,0 20,0 []
TOK Nnpn
pesepce(%)

B nogbeMHbIX MPUMEHEHUSX TMPUHATO  YyNpaBrieHne  OTKIoYeHUEM
anekTpoaBuratens. YcnoBue OTkMoveHus ByaeT BbIMOMHEHO TOMbKO B TOM
crnyyae, ecnv MycKOBOW TOK arnekTpoAaBwuratenst npu obpaTHOM BpaLleHuu
NPEeBbICUT TOK, yKasaHHbIM Ana P11.19.
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Ipynna P12: OctaHoB

DyHKLUMO- Has3BaHue [unana3oH HacTponku 3aBog. U3m.
HanbHbIA KoA pyHKUMUM 3Hau.
P12.00 Pexum 0: Mo nHepumn 0 n
ocTaHoBa 1: BameaneHve

2: 3ameanexue +
TOPMOXEHUE MOCTOSIHHLIM
TOKOM

3: 3ameaneHue + octaHoB No
nHepumu

4: (Pe3eps)

[ns pasnuyHbix obrnacTei NPUMEHEHUS] MOTYT MPUMEHSATBCA pasnuyHbIe
pEeXMMbI OCTaHOBA.

0: MMocne nonyyeHuss komaHabl «CTOIlM» [MY npekpawaetr nopady
HanpshkeHWs Ha anekTpoaBuratens. B aTom cnyyae ocTtaHOB anekTpogsuratens
NPOV3BOAMNTCS MO MHEPLIN.

1: MY 3amennsieTcs v npekpallaet paboTy B COOTBETCTBUM C yCTAHOBINEHHBIM
BpEMEHEM 3aMefeHUsI.

2: 14 3amennsieTcs U oCTaHaBNMBAETCSA B COOTBETCTBUMN C YCTaHOBMEHHbIM
PEXMMOM TOPMOXEHUSI MOCTOSHHbIM TokoM. Ecnu 4yacTtota Oyger Hwke
HavanbHOW YacToTbl TOPMOXEHWUSI MOCTOSIHHBIM Tokom P12.03, To 6yger
nogaBaTbCsA NOCTOSHHbIA TOK Npu TopmoxeHun P12.04, a Bpems TOPMOXEHMUS
NOCTOSIHHBIM TOKOM ByaeT onpedensitbcsa Nnapametpom P12.05.

3: 3ameaneHve [0 HWXHEW npedenbHOM 4acToTbl C  MOCredyLmm
OCTaHOBOM MO MHEPLIU.

DyHKUMO- HasBaHue [Ourana3oH HacTPOWMKnN 3aBoa. Uam.
HanbHbIW KOA4 OyHKLUM 3Hau.
P12.01 YacrtoTta 0,00~100,0 0,00 []

yaepKaHus npu
ocrtaHoBe (')

P12.02 Bpewmsi 0,0~1000,0 0,00 [
yaepxaHus
YacToTbl Npu
oCTaHoBe (Ccek)

MY 3amennsietcs co ctaHgapTHOM paboyei CKOPOCTH 40 YacTOTbl OCTaHOBA
P12.01, a 3atem - 0O Hynsi B COOTBETCTBUW C YCTAHOBMEHHbIM BPEMEHEM
3aMeqsieHnsi Mo WCTEYEHUW BPEMEHU YyAepXXaHWsi 4YacToTbl NMpU OCTaHoBe
P12.02, yto 6ynet adhheKkTMBHO AN1si NABHOIO OCTAHOBA.
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A YacToTa, Ny

Paboyas yactota

YacToTa yAepXaHua npu octaHose

P12.01 Bpemsi yaepxaHus 4acToTsl

=
>

0
P12.02 Bpows

Puc.6.11. Cxemamuyeckoe uzobpaxeHue 0ns Yacmomal yoepxaHusi npu ocmaHoge

®DyHKUMO- HasBaHue [nana3oH HacTPOMKMU 3aBoa. Uzm.
HanbHbIA Kof pyHKUUU 3Hau.

P12.03 Yacrtota npu 0,00~10,00 2,50 []
TOPMOXEHWUU
MOCTOSIHHBIM
Tokom (')

P12.04 BenuunHa 0,00~100,00 50,00 n
MOCTOSIHHOTO
TOKa npu
TOPMOXEHUU
(%)

P12.05 Bpems 0,0~10,0 0,5 n
TOPMOXeEHUs!
NOCTOSIHHBIM
TOKOM (CeK)

Mapametpbl P12.03 - P12.05 6yayT AeWCTBUTENMbHbI TOMbKO B TOM
crnyyae, ecnv Ans pexuma ocTaHoBa BbibpaHO «3amepnieHne + TOpMOXeHve
NOCTOSAHHBIM TokoM (P12.00=2)».

Ecrm P12.00=2, to napametp P12.03 moxeT ObiTb YCTaHOBMEH Kak
HavanbHasa YacToTa TOPMOXEHUS A5 BbICTPOro TOPMOXKEHUS.

P12.04 wcnonb3yeTcad ANA HaCTPOWKM BENWYMHbI TOKa TOPMOXEHUS
NMOCTOSIHHBIM TOKOM, W 3TO 3HayeHWe npeacTaBnser cobov NpouUeHT mno
OTHOLUEHMIO K HOMMHanbHoMmy Toky Y. 3HauveHue npu usmMeHsoLencs
MomeHTHou Harpyske: 0,0 - 90,0%.

P12.05 wncnonb3yetca Ans yCTaHOBKA BpPEMEHW AEWCTBUS TOPMOXEHUS
NMOCTOSAHHbBIM TOKOM.
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BbixoaHas A
YacToTa
P12.03
o?
Bpewms
BbixogHoe s
HanpshkeHue
P12.04
0 f P12.05 _
Bpewms
Komanpa
BbINOMHEHUSA

Puc.6.12 Cxemamuyeckoe uzobpaxeHue Orisi ocmaHosa rpu MOopPMOXEHUU MOCMOSIHHLIM MOKOM
Mpynna P13. Topmo3Hon moaynb

®DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBog. Uzm.
HanbHbIN KoL OyHKLMM 3Hau.

P13.00 AkTuBauus 0: PyHKUMA HeaKTMBHA 1 [
TOPMO3HOro 1: ®yHKUMSA aKTUBHA
mozynsi

P13.01 HanpsixeHue 340~1160 660 n
BKITOYEHMS
TOPMO3HOTo
moZaynst

P13.00 akTuBMpyeT TOPMO3HON MOAYIb.

0: PyHKUMA HEaKTUBHA

1: ®yHKUMS aKTMBHA

Mpn uWHepuuoHHOW Harpyske, ecnu TpebyeTcsi ObiICTpOEe TOPMOXEHME,
MOXHO BblbpaTb NOAXOOSALLMA TOPMO3HOM MOAYSb U TOPMO3HOWM pe3ncTop, a
Takke HaCTPOWTb NapameTpbl TOPMOXEHNS AN ObICTPOro OCTaHOBA.

Perynupyst P13.01, MoxHO BbiOpaTb pabodee HanpsbkeHue TOPMO3HOro
Moayns, BblbpaB noaxofsilee paboyee HanpsxeHue, MOXHO peanv3oBaTtb
ObICTPOE AMHaMNYECKoe TOPMOXEHNE N OCTaHOB.
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BaxHo: ncnonb3ys BCTPOEHHbI TOpMO3HOM Moaynb, P13.00 yctaHoBute B

3HayeHune 1.

HanpspkeHne BKMOYEHUst TOPMO3HOTO MOAYIA MOXHO BblOpaTh C MOMOLLIbIO
perynupoBku napameTtpa P13.01. CooTBeTCTBylOLIEE HaNpshKeHNe AeNcTBuA
MOXET MCNONb30BaTbCA AN peanuaaumm ObICTPOro TOPMOXEHNS.

F'pynna P14. CkansipHbii meTop ynpasneHus 31 (U/f)

DyHKLUMO- HasBaHue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA KoA PyHKUMU 3Hau.
P14.00 Tun 0: (U/f) 0 ]
xapaktepuctukm | 1: (U/f)M.2
u/f 2: (UfyM.5
3: (UMf)r2
4: MNonb3oBaTenbckas
5: Peseps
P14.01 Touka 0 1~460 76 ]
XapaKTepuUCTUKn
U/f no
HanpsikeHuto (B)
P14.02 Touka 0 0,01~300,00 10,00 ]
XapaKTepucTuku
U/f no yactote
(Tu)
P14.03 Touka 1 1~460 152 ]
XapaKTepucTuku
U/f no
HanpsikeHuto (B)
P14.04 Touka 1 0,01~300,00 20,00 ]
XapaKTepucTukn
U/f no vactote
(Tw)
P14.05 Touka 2 1~460 228 ]
XapaKTepuUCTUKK
U/f no
HanpsikeHuto (B)
P14.06 Touka 2 0,01~300,00 30,00 ]
XapaKTepucTuKu
U/f no yactote
(Tw)
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P14.07 Touka 3 1~460 304 n
XapaKkTepucTukm
U/f no
HanpsbxeHuto (B)

P14.08 Touka 3 0,01~300,00 40,00 L
XapaKkTepucTukn
U/f no vactote
(Tw)

P14.09 Touka 4 1~460 380 n
XapaKkTepucTukm
U/f no
HanpsbxeHuio (B)

P14.10 Touka 4 0,00~300,00 50,00 n
XapaKTepucTuku
U/f no vactote
(Tw)

BbixoaHoe HanpskeHne BbixoaHoe Hanpskene
A

Vmax |-==-===-cmmemmm e mme e
Vmax feeeecececccemeceenmeen

umM2 1
(UMM 5 V3
v2

Mpamas "
urf (U2

(21 R H !
vo |- v ! '

__ BoixopHas L — > E:g;&;ﬂ:aﬂ
mosacon FO FF2  F3 I
a) Kpueas HanpsxeHue-4acmoma b) MHoz2oceameHmHas Kpusas HanpsxxeHue-yacmoma

Puc. 6.13 Cxemamuyeckoe usobpaxeHue kpusol U/f

P14.00 = 0: npyMEHUMO K Cryyat Harpy3ku C MOCTOSIHHbIM KPYTSALLMM
MOMEHTOM; CYLUEeCTBYeT IMHeNHas 3aBUCUMOCTb MeXAy HanpspkeHnem wu
4aCTOTON C KO PULNEHTOM, paBHbIM 1.

P14.00 = 4: onpenensiemasi nonb3oBaTeNieM Kpusasi, KOTopasi NOAXO4UT
ONsi CerMEHTMPOBAHHON Harpy3kv C MOCTOSIHHBIM KPYTSALLMM MOMEHTOM. CM.
PVCYHOK BhbILLE.

Ha PucyHke 6.13, b): FO<F1<F2<F3<F4<fb

fb - ocHoBHasi paboyas yactota P40.01

V0<V1=V25V3<V4<Vmax

V0O, V1, V2, V3 n V4 o3HayaloT hakTUyeckoe BbIXOLHOE HanpshkeHune
OTHOCUTENBHO MaKCUMarbHOTO BbIXOAHOMO HAaMpPSPKEHUS M HOMUHanNbHON
yactotbl (V1= (Vmax/fb)* Ons F1, Vmax=380 B, fb=50 I'u).

P14.00 = 1 — 3: noAxoauT ANSA Harpysok C MepeMEHHbIM KpyTALLMM
MOMEHTOM, TaKkuMx Kak BeHTunatop u Hacoc. Cm. PucyHok 6.13a. kpuBble
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1,2; 1,5 n 2 cootBeTcTBEHHO. KprBble MOXHO BblGMpaTb B COOTBETCTBUU C
TEXHOMOTMYECKUMW YCITOBUSMMN.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIN KoL OyHKLUM 3Hau.
P14.11 HacTpoiika 0: Hactpoiika 0 ]
WCTOYHMKA NUTaHWA | napameTpamu
1-5: peseps
P14.12 HanpspkeHune 380 0~690 ]
MNCTOYHMKA
nutaHusa(B)
P14.13 YacTorta nctoyHmka | 50,0 0,0~3000,0 | m
nutanua(ly)
P14.14 Tun 0: NcTouHmk 0~3 ]
ansTepHaTUBHOMO HanpskeHus
NCTOYHMKA NuTanusa | 1: ICTOYHMK Toka
2: Mposepka
noXxapHoro Hacoca
3:Mposepka
BEHTUNSITOPA

P14.11-P14.14 npvMeHUMbl ANA HACTPOMKW WUCTOYHMKA HanpsbkeHns
pasfeneHunst HanpsXkeHs-4acToThl.

[ns atoro B napametpe P10.00 gomkHO GbITb YyCTAHOBMEHO 3HavYeHue «6:
ansTePHaTUBHbIA UCTOYHUK NUTaHMAY, a P14.14 - Ha 0, MOXXHO AOCTMYb pexnma
pasgeneHnsa HanpskeHusi-4actotbl. B aTo Bpems TpexdasHbii Bbixog M4
nogkntoyaeTcs kK TpexdgasHoMy LC 1 MOXET ncnonb3oBaTbCsi Kak TpexdpasHhbiii
MUCTOYHUK NuTaHuns. P14.12 ycTaHaBnmusaeT BbIXOAHOE HanpsikeHve, a P14.13
- BbIXO[HYIO 4acToTy.

P14.14 yctaHaBnvBaeTcst Ha 1 ANs pexvuma UCTOYHKKA ToKa. JTO - Pexunm
yrpaBneHus NocTosHHbIM TokoM. [pu yctaHoBke Toka B P20.02, napameTtp
P14.13 MOXeT yCTaHOBUTb YaCTOTY, KOTOPasi MOXET MPUMEHATLCS B CLIeHapUsAX
3MEKTPONUTaHWs, BKIOYas UHOYKTUBHYIO MU PE3NCTUBHYIO Harpysky.

YcrtaHoBka P14.14 B 3HavyeHWe 2 npegHasHadveHa Ans NoXapHoro Hacoca.
OTOT peXxMm NpMMeHSEeTCA B OCHOBHOM A1l MPOBEPKM NoxapHoro Hacoca. Kak
npaBumo, UCMOoMb3yeTCsl aCUHXPOHHBIN anekTpoasuratens. Bo Bpems kaxaow
npoBepku favite ABuratento nopaboTtatb 6€3 Harpy3ku B TEYEHNE HEKOTOPOro
BpeMeHu, 4Tobbl ybeamTbcs B ero HopmanbHou paboTe.

Hactponka P14.14 Ha 3 npegHasHadeHa ns NpoBepku BeHTUnsTopa. Kak
npaBumo, NCNomnb3yeTcsl CUHXPOHHbLIN ABUratens. Bo Bpems kaxaon npoBepku
Aante asuratento nopabortate 6e3 Harpyskv B TEHEHUE HEKOTOPOro BPEMEHW,
4yT0bbI YOEeaMTbCS B €ro HopManbHow paboTe.
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I'pynna P15. SVC (6e3 patumka)

DyHKUMO- HasBaHue [Ouana3oH HacTPOWMKuN 3aBoa. U3m.
HanbHbIW KOA4 pyHKUMUM 3Hau.
P15.00 Pexum 0: 6e3 oLeHku 0 n

onpegenexHns 1: HamarHu4mBaHue

MarHuTHoro NOCTOSAHHBLIM TOKOM MpK

nons 3anycke
2: reHepaums UMMyNbCHOro
HanpsXxXeHus npu 3anycke

0: Be3 oueHku

1: HamarHMumBaHMe NMOCTOSIHHbIM TOKOM npu 3amnycke: [locTeneHHoe
HapacTaHne NOCTOSIHHOMO ToKa Arisi MPOBeAEeHMUs OLEHKMN MCXOLHOIO MarHUTHOrO
nons

2: TeHepaumMsi UMNYNbLCHOFO HanpsbkeHUsA npu 3anycke: [loparoTcs
MMMYNbChl HAMPSKEHWUS AN NPOBEAEHNS OLIEHKN UCXOOHOTO MarHUTHOTO Monst.

®DyHKUMO- HasBaHue Jnana3oH HacTPOWMKuN 3aBog. Uzm.
HanbHbIN KoL OyHKUMM 3Hau.
P15.01 Bennunna 0~150 50 ]
NOCTOAHHOIO
ToKa (%)

Hapsiy ¢ HoMUHaNbHBIM TOKOM 3rieKTpoABuMraTensl, obpaTtuTe BHUMaHWE Ha
HaCTpoiKy aTOro NapameTpa.

DyHKUMO- HasBaHue [Ouana3oH HacCTPOWMKN 3aBoa. U3m.
HanbHbI KOA hyHKUMMN 3Hau.
P15.02 AmvnnuTtyoa 0~100 50 n
mmnynbca
HanpskeHns (%)

OT1oT napameTtp ucnonbayetcd, ecnn P15.00=2 B pexume BEKTOPHOrO
ynpaBreHusi pa3oMKHyTbIM KOHTYpoM COMNM.

®DyHKUMO- HasBaHue J[urana3oH HacTPOWMKuN 3aBog. Uzm.
HanbHbIN KOO pyHKUMU 3Hau.
P15.03 KomneHcauus 0: bes komneHcauun 0 n
yrma umnyneca | 1: KomneHcauus 180
HanpsikeHus rpagycos

Mpn P15.00=2 B pexxvMe BEKTOPHOTO yrpaBneHns pasoMKHYTbIM KOHTYPOM

C 3aefCTBOBaHHbIM MOCTOSIHHBIM MarHMToM HeobxodMMo WCnonb3oBaTh
bYHKUMIO KOMMeHcauun yrna wumnynbca npu pabote C  HeCcKONMbKAMU
cneuuanbHbIMI ABUraTensiMu.
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N3MEHATb, 3Ha4eHne no ymonya

HUIO ABNAETCA ONTUMaribHbIM.

DyHKUMO- HasBaHue [vnana3oH HacTpomnku 3aBog. Uzm.
HanbHbIWA KOA pyHKUMM 3Hau.
P15.06* Pexvm 0~10 1 []
ynpaeneHua
Tokom C[1
*[aHHbIn  NapameTp SBNSETCA CepBUCHBIM. He pekomeHayeTcs ero

N3MEHATb, 3Ha4YeHne no ymonya

HUIO ABNSETCA ONTUManbHbIM.

DyHKUMO- HasBaHue [urana3oH HacCTPOWMKuU 3aBoa. Uam.
HanbHbIA Kog OyHKLMM 3Hau.
P15.07* YacTota 0~1000 10 ]
npomnyckaHus
MTPA(w)
*[aHHbIl  MapameTp SBMASETCS CepBUCHbIM. He pekomeHgyeTcs ero

ckopoctn C[1

®DyHKUMO- HasBaHue J[rana3oH HacTPOWMKuN 3aBoa. Uam.
HanbHbIN KOO OyHKLMM 3Hau.
P15.08 MuHumaneHbeid | 0~100 5 ]
ToK MTPA(%)
MwuHnmaneHbIn ynpasnsowmi Tok MTPA.
®DyHKUMO- HasBaHue J[Anana3oH HacTPOWMKuN 3aBoa. Uzm.
HanbHbIN KoL OyHKUMM 3Hau.
P15.09 KomneHcauus 0~200 40 [
HWU3KOMN

Monb3oBarenbckuit napametp, MCI'IOJ'IbSyeMbIIZ ONs KOMMeHcaumn HU3KoN

ckopoctu C[l.

DyHKUMO- HasBaHue [unana3oH HacTpomnku 3aBog. Uzm.
HanbHbIN Kop chbyHKUMMN 3Hau.
P15.10* Ka 0~1000 15 [ ]
P15.11* Kb 0~1000 20 ]
P15.12* Kr1 0~1000 5 ]
P15.13* Kr2 0~2000 200 ]
P15.14* Kr3 0~2000 20 ]
P15.15* Kr4 0~2000 40 [ ]
P15.16* Kr5 0~2000 100 ]
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*P15.10~P15.16 - napameTpbl, CBA3aHHble C OTCIEXUBAHWEM CKOPOCTU
(JaHHble napamMeTpbl ABMATCA CEPBUCHBIMU. He pekoMeHayeTCs UX U3MEHSATb,
3Ha4YeHne No YMONYaHWIO SABMSIETCA ONTUMarbHbIM).

Fpynna P16. Ocna6neHne MarHMTHOro NoTokKa

DyHKUMO- HasBaHue [rana3oH HaCTPOMKH 3aBoga. Uam.
HanbHbIW KOA4 OyHKUMM 3Hau.
P16.01 Hanpspkenne 0~200 95 []
ocnabnenus
MarHUTHOro
notoka (%)

MpenycTaHOBNEHHOE HAMPsKEHWE KOHTypa YMpaBleHUs MarHUTHbIM
MOTOKOM.

®DyHKLMO- Ha3BaHue J[nana3oH HaCTPOMKU 3aBoa. Uzm.
HanbHbIN KoL OyHKUMM 3Hau.
P16.02 YacToTa 0,0~100,0 10,0 ]
nponyckaHus
ocnabneHus
MarHuTHOro
notoka("u)

Ecnn npun ocnabneHnn MarHUTHOrO noToka KorebaHwsi Toka CrULLKOM
BENUKN, TO BO3MOXHO YMEHbLLUNUTb YaCTOTy NponyCKaHU4, 4YTOObI afanTnpoBaTtb
M4« CUHXPOHHbLIM U aCUHXPOHHbIM ABUraTendam.

DyHKUMO- HasBaHue [urana3oH HaCTPOWKH 3aBoga. Uam.
HanbHbIVA KOA4 OyHKUMM 3Hau.
P16.03 YacroTa 0,0~100,0 1,0 []
nponyckaHus
MarHUTHOro
koHTypa(l'y)

Ecnn B coctosiHum ocnabneHusi mMarHMTHOrO MOTOKa korebaHus Toka
CITALLKOM BEJTUKK, TO BO3MOXHO YMEHbLLUNTb YaCTOTy NponyCKaHUA MarHMTHOro
KOHTYpa; NPUMEHUMO TOJTbKO K aCUHXPOHHOMY ABUraTernto.

Mpynna P17. GVC (6e3 paTtumka)

OTtanbl HacTpolikun GVC:

MepBbii aTan: [lpy nepBoM wucnonb3oBaHWM cbpockTe napameTpbl
npeobpasosatens yactoTel. [lo ymonuyaHuto yctaHoeneH GVC (P10.00=0),
3aTeM BBeaWTE NapaMeTpbl C 3aBOACKOW Tabnuukv asuratens g epyrny P20.

Btopon atan: [Npu 3anycke € TAXXENon Harpy3kon nposeanTe AeHTUdUKaLmo
ANSA 3afaHna 3HaYeHWs1 COMpPOTMBIIEHUs OOMOTOK CTaTopa; B MHOM Cryyae
yCTaHOBWTE COMPOTVBIEHNE 0OMOTOK cTaTopa Ha HOMb.
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Tpetun atan: [Ons JocTwkeHus nydwero adpdekta ynpasneHnss MOXHO
NPOBECTU MOMHYK CTaTUYECKYI0 MAEHTUUKaALMIO aneKkTpoaBuratens, nocne
4Yero MOXHO MOMyYnTb OTHOCUTENbHO TOYHbIE 3HAYEHUS COMPOTUBIIEHUS
cratopa P21.01 n koadbdmumeHTa nogaeneHus subpauumn P17.05.

O6wme coBeTbl No HacTponke GVC:

Ecnu nyckosoli mok okasbieaem 601bwoe erusiHuUe.

1. lpoBepbTe, TO4HO nM 3agaHo conpoTuBneHve crtatopa P21.01.
BbinonHute naeHTUdmMKaLmio conpoTMBneHns obmMoTok ctaTopa.

2. OTperynupyiTe NOCTOSHHbBIN TOK NMpU 3anycke 1 caenanTe ero rnmskum K
haKTM4eCKOMy TOKY XONOCTOro xoaa.

3. YBenuuybTe k0ahdULMEHT nogaeneHns Bubpaumm P17.05; kaxabin pa3
yBenuymeawnTe Ha 0,5; 3Ha4eHne no ymonyaxuto - 2,00.

4. Yeenuybte KO3(DMULMEHT KOMMEHCALUUWM HaMnpsXKeHWA Ha HU3KOM
ckopocTtn P17.03 (amanasoH 3HaveHun 1%-5%).

5. AkTuBMpyWTEe (PYHKUMIO BbIXOAA MOCTOSAHHOTO TOKa (BHELUHSA
CMHXPOHM3auWs); YCTAHOBWUTE [AMana3oH KOMMEHCauuuW HanpskeHus oT
MakcumarnbHon YyactoTel P17.04.

lNepeapy3ska Mo MoKy Unu Hanps»KeHUIo npuU 8HE3arMHOM CHUXeHUU Hagpy3Ku.:

1. YMeHbLnTe KoadhdULMeHT nogaenenms subpaumm P17.05.

[Buratens TepseT ynpaBrneHue W yXydwWalwTcs — AMHaMuyeckune
XapaKTepUCTUKN NPV BHE3ANHOM YBENIMYEHNN Harpy3Ku:

1. B cuTyaumm HU3KOM CKOPOCTM MOXHO YBENUYUTb KOIPULMEHT
KOMMeHcaLuun HanpsbkeHnst Ha Hu3kom ckopocTu P17.03.

2. YMeHbLlnTe KoadduumneHT nogasnexHuns smbpaummn P17.05.

DyHKUMO- HasBaHue [unana3oH HacTPOWKu 3aBoga. Uam.
HanbHbIW KOA OyHKLUM 3Hau.
P17.00 [MOCTOAHHBIV 0,1~200,00 30,00 []
ToK GVC (%)

BennunHa noctostHHOro Toka npu 3anycke, yCtaHaBnmBaeTCAa B NMpoueHTax
OT HOMMWHamnbHOrO TOKa anekTpoasuratens. [lapamertp ncnonb3yeTca npu

3arnycke B Ka4ecTBe NyCKOBOro MOMeHTa. Ecnu Bo Bpems 3anycka npucyTCcTeyrT
konebaHus Toka, TO MOXHO YBENMNYUTb BENMNYMHY NOCTOAHHOIO TOKa.

®DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBoa. U3m.
HanbHbIW KOA byHKUMM 3Hau.
P17.01 Bpems 0,00~655,35 1,00 []
[OCTUXKEeHUA
NOCTOSAHHOIO

Toka GVC (cek)

Bpemsa poctuwxkeHuss noctosiHHoro Toka GVC wu  yBenuuMBaromncs
MOCTOSHHBIA TOK NpW 3anycke npeacTaBnsAoT cobon yeenuyeHue Toka ot 0
[0 COOTBETCTBYIOLLENO 3a4aHHOrO BpeMeHu. EanHuua namepenus - cekyHapl,
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a 3HayeHve Mo ymorn4yaHuio coctaenset 1,0 c. 3T0T napameTp AOMKEH ObITb
MeHbLle BpemeHn Bo30yxaeHusa (P11.05), 4yTobbl obecneuntb OOCTUXEHWE
3aaHHOro 3Ha4YeHUsi MOCTOAHHOTO TOKa UIN TOoKa BO30Y>XAEeHUS.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoa. U3m.
HanbHbIW KOA PyHKLUM 3Hau.
P17.02 Mepekntovatowias 0~100 5 n
vyacrota
CUHXPOHM3aLnn(%)

3HadeHve 0 yka3blBaeT Ha OTCYTCTBME (DYHKLMM BHELLHEW CUHXPOHU3aLMN.
Ecnn yctaHOBNeHO 3HayeHue, OTMUYHOE OT Hyns, TO (PYHKUMSA BHELUHEWN
CMHXpOHM3aummn ByaeT akTMBMpoBaHa. YCTaHOBMEHHOE 3Ha4yeHue - 3TO ToYka
nepeksYeHNs 4acToTbl BHELLHEW CUHXPOHMU3auun. Ecnv npegycraHoBneHHas
YacToTa MeHbLLE UM paBHa COOTBETCTBYIOLLIEN YacTOTe TOUKM NepPeKIoYeHNst,
TO BbIXOAHOE YNpaBrieHne OCYLLEeCTBMSETCS NMOCTOSAHHbIM TOKOM. YnpaBneHve
GVC ocyLlecTBNAETCS, €Cnn 3HaYeHne NpeBbILIAET 3Ty YacToTy.

Hanpwuwmep, B criydae auratens ¢ HoMuHanbHow Yactotou 50 'y, ecnn aToT
napameTp paBeH 10%, To ncnonb3yeTcs ynpaBneHne BbIXOA0M MO NOCTOSIHHOMY
TOKY Mpw YacToTe paboTbl HMxe 5 Iy BknountensHo. [Npu yactoTe Gonee 5 My,
ncnonb3yeTcst ynpaenernve GVC.

BbIxogHOWM TOK BHELUHEW CUHXPOHM3ALUM MOXET ObiTb 3aAaH napamMeTpoM
P17.00. Tlpu 3anycke C BbICOKOW Harpyskon 3HayeHue MOCTOSHHOrO ToKa
OOMKHO 6biTh yBenuyeHo. Kak npaBuno, Bo Bpemsi BuOGpauuv asuratens
npu 3anycke unu npu coobLieHnn o HencnpasHocTM Ne21 MOXHO 3anycTuTb
BHELLHIO CUHXPOHM3ALMIO.

®DyHKUMO- HasBaHue [rana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIN KOO pyHKUUM 3Hau.
P17.03 KomneHcauus 0,00~200,00 0,00 n
HanpsxeHus
Ha HW3KOW
ckopocTn(%)

Mpw paboTe Ha H13KOW CKOPOCTU MOXHO YBENUYUTH BO3MOXKHOCTM BbIXO4HOTO
HanpshkeHusl, a Takke YBENMMYUTb BO3MOXHOCTW ABuraTtens npu paboTte Ha
HW3KOW CKOPOCTW C Harpyskon. [lo ymonuyaHuio 3HadeHne napametpa P17.03
paBHO 0%, 4YTO O3Ha4YaeT OTCYTCTBME KOMMEHCALUN HanpshkeHus npu pabote
Ha MarbIX CKOPOCTSX MO YMOMYaHuIo.

DyHKUMO- Ha3BaHue [nana3oH HacTPOMKU 3aBog. Uzm.
HanbHbIA koA pyHKUUM 3Hau.
P17.04 [unana3zoH 0,00~30000 40 []
KomneHcaumm
HarnpsxeHuns ot
MaKcumarnbsHomn

yacToTbl(%)
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[OnanasoH kOMMNeHcauun HanpshkeHWst OT MakcumarnbHou Yactotbl P17.04
- KanMbpoBOYHOE 3HayeHne, No ymon4vaHuio coctasnseT 40 %, TO ecTb ecnu
HOMUMHanbHas Yactota 50 'L, TO BepxHAsA NpedenbHas Yactota KoMneHcauum
HanpsbkeHnsa no ymondanuto coctaenset 50 'y x 40 % = 20 INu.

KomneHcaums BbIXOAHOTO HaMpshKEHWsi OTCYTCTBYET, €CNN  BEpPXHASA
npegenbHas 4actota KoOMneHcauuum HanpsbkeHus 6onbwe, yem P17.04;
BbIXOOHOE HanpsiKeHe KOMMEHCUPYETCSI, ECININ BEPXHAS NpeaerbHas vYactoTta
KOMMEHCcaL N HanpshkeHnst MeHbLue, Yem P17.04.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uzm.
HanbHbIN KOO OyHKUMM 3Hau.
P17.05 KoadbdpumumeHt 0,00~655,35 2,00 []
nogaeneHus
BMbpaunn

Kak npaBuno, ato 3HauyeHne coctaensieT 1/25 oT HOMMHaNbHOM YacToThbl.
Hanpumep, HOMuHanbHasa 4Yactota gsuratens cocrtaensetr 50,00 u, Torma
3TO 3HayeHue JOMmKHO ObiTb paBHO 2,00. 3TO 3HaveHvne ucnonb3yeTcs Ans
HaCTPOWKN (OYHKLUMM NOAABEHUS TeKyLLMX konebaHun anroputMma ynpasneHums
GVC. Yem 6Gonblue koaddULMEHT ycuneHus nogasneHust Bubpauuu, Tem
bonee o4eBnaeH achdekT nogasneHns Bubpaunm; Ho Npu 3TOM AMHAMUYECKNE
XapaKTEPUCTUKMN yXYALLAIOTCS.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKU 3aBoa. U3m.
HanbHbIA KOoa byHKUMM 3Hau.
P17.15 DyHKUMA 0~65535 256 n
KomneHcaumm

But 0: ABTOMaTnyeckas peryrnmpoBKka KpMBOW HaMpPshKeHWs: aBTOMaTUYECKn
perynupyert BbIXOAHOE HanpsbkeHVe B 3aBUCMMOCTU OT Harpysku.

But 1: KomneHcauus HanpsbkeHuss Mpu HU3KOM CKOPOCTW: MO3BONSAET
MOBLICUTB MPOU3BOAWTENBHOCTL NPU PaboTe Ha HU3KOWM CKOPOCTH.

But 2: lMNogaBneHne ygapHbIX Harpy3oK: KOHTpOnb Bubpauuu gpuratens
npv paboTe Ha HN3KOW CKOPOCTW.

But 3: KomneHcauus conpoTvBneHWsi OGMOTOK cTatopa: KoMMeHcauus
HanpsKeHUsi COnpoTUBREHNS OOMOTOK cTaTtopa, YTO ynyywaer paboTy npw
paboTe Ha HU3KOW CKOPOCTH.

But 8: Pexum a3HeprocbGepexeHuss: MOCne BKKOYEHUS  pexuma
aHeprocbepexeHusi, MNpu OTCYTCTBUM Harpysku Apuratens paboTtaeT B
3aBMCMMOCTM OT KPUBOW  HamMpshKeHWsi, COOTBETCTBYHOLLEN obBpaTHON
anekTpoaBmxywen cune. lNpu nonHoW Harpyske Asuratens paboTtaer B
3aBMCUMOCTU OT KPWUBOW, COOTBETCTBYHOLLEA HOMWMHANbHOMY HaMPSHKEHUIO.
Takvum 06pa3omM, MOXHO yMEHbLUMTb TOK ABWUratensi Npu Nerkown Harpyske, a
Takke nosblcnTb KA.
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Ipynna P2X. HacTpowka anekrpogBuratens
Ipynna P20. O6wue

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. U3am.
HanbHbIN KOO byHKUMM 3Hau.

P20.00 Tun 0: AL 0 [
anektpogsuratens | 1: C4
1 2: Peseps

P20.01 HomuHanbHas 0,00~655,35 / n
MoLHocTb 31
(kBT)

P20.02 HomuHanbHbIn Tok | 0,0~1000,0 / n
a1 (A)

P20.03 HomuHanbHas 0~500,00 / n
yactota 901 (Iu)

P20.04 HomwuHanbHas 0~60000 / []
ckopocTtb 31
(O6/MuH)

P20.05 HomwuHanbHoe 0~690 / [
HanpsikeHve 31
(B)

P20.06 Yucno nontocos 2~128 / []
a1

P20.07 YacTota 0,10~50,00 / ]
ckonbxeHua 301
(Tu)

P20.00 Tun aBurarens:

0: aCMHXPOHHbBIN 3neKTpoABUraTenb.

P20.01 - P20.07 n P20.11 ucnonb3yloTcsi AN HAaCTPOMKM MapameTpoB
anekTpoasuraTtens, NpuMBOAUMOro B AencTBue npeobpasoBartenem 4acTtoTbl,
KOTOpble HeO6XOAMMO MPaBWIbHO YCTaHOBUTbL B COOTBETCTBMM C 3aBOACKOW
Tabnuykow ABuratens nepea aKkcnayataumen.

P20.06 ucnonb3yeTca Ansi yCTaHOBKW KOMMYECTBa MOMIOCOB ABuUraTens,
KOTOpOE yCTaHaBNUBAETCHA B COOTBETCTBUM C 3aBOACKON Tabnuykon. Ecnu Ha
3aBOACKON Tabnunyke OTCYyTCTBYeT napameTp KonMyecTsa NomniocoB ABuraTens,
€ro MOXHO paccumnTaTb Mo crneayoLiemMy ypaBHEHMIO.

Konunyectso nontocos = (120xf)+n

['Ae: n — HoMMHanbHas ckopocTb; f — HOMMHaNbHas YactoTa.

Mpwu pacyeTe 3a «KOMMYECTBO MOSOCOBY CrEAYET NPUHUMATL YETHOE Lienoe
4ncno.

P20.07 ncnonb3ayeTtcs ANst yCTaHOBKM 4aCTOTbl CKOMBXEHWS.

Ecnn Ha 3aBofckon Tabnuuke anekTpoasBuratens OTCYTCTBYIOT AaHHble O
YacToTe CKOMbXEeHUs!, TO 3Ha4YeHne napameTtpa P20.07 moxHO paccuuTatb no
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cnegyoLen gopmyre.

Ecnun HomnHanbHas yactoTa 3agaHa kak f(P20.03), HoMyHanbHas ckopocTb
3apaHa kak n (P20.04), a konnyecTBO MOMOCOB AMeKTpoABUraTens 3agaHo kak
p(P20.06):

Yacrtota ckonbxenus = f-((nxp)+120

Hanpumep, ecnn HoMmuMHanbHasa Yactota coctaenset 50 Iy, HOMUHanbHas
ckopocTb — 1430 06/MWH, KONMMYECTBO MOMKOCOB 3nekTpoasuratens — 4,
3afjaHHoe 3HayeHue napamertpa P20.07 = 50 - ((1430x4)+120) = 2,33 L.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Usm.
HanbHbIN KOO byHKUUM 3Hau.
P20.08 MakcumansHas 0,10~50,00 2,80 ]
yacroTa
ckonbxenna 301
(Tw)
P20.09 YepenosaHue a3 | 0: ObpaTtHas 1 ]
{1 nocnefoBaTenbHOCTL a3
1: Mpamas
nocnegoBaTenbHOCTbL a3
P20.10 KoadbdpumumeHt 0,10~100,00 30,00 []
Toka XX 301(%)
P20.12 MakcumanbHbI 50~10000 250 [
Ko DULMEHT
mMoLHocT 31

P20.08 ncnonb3ayetcs Ans yCTaHOBKU MakCUManbHOW YaCcTOThbl CKOSNbXEHMS
anekTpoaBuratensi, 06bl4HO B 2 pa3a NpeBblllaloLLel HOMUHATBHYIO YacToTy
CKOMbXXEHUS.

P20.09: HanpaBneHne BpalleHWs anekTpoasuraTens:

0: obpaTHas nocnegoBaTenbHOCTb a3

1: npsimasi nocrnegoBaTenbHOCTb das.

P20.10 ncnonb3yetcsa Ansa ycTaHOBKM KO3dhdMLMEHTa TOKa XONOCTOro XoAa
anekTpoaBuratens, obbl4HO cocTasnstowero okono 30%.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIA KOA byHKUMN 3Hau.
P20.14 Twn 0: A 0 []

anektpogsuratens | 1: CO4

P20.15 HomwuHanbHas 0,00~655,35 - ]
MOLLHOCTL 32
(kBT)

P20.16 HomwuHanbHbI Tok | 0,0~1000,0 - [
302(A)
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MowyHocTy 312

P20.17 HomuHanbHas 0,00~500,00 - n
YacroTta 92("u)

P20.18 HomwuHanbHas 0~50000 - []
ckopocTb 3[2(06/
MWH)

P20.19 HomwuHansHoe 0~690 - ]
HanpsikeHue
302(B)

P20.20 Yucno nontocos 2~128 - [
302

P20.21 YacrtoTta 0,10~50,00 - ]
CKOIbXXEHNS
3A2(I"w)

P20.22 MakcumansHas 0,10~50,00 2,80 [
yactoTa
CKOJbXKEHUS
oa2(Ty)

P20.23 YepepnosaHue a3 | 0: O6paTHast 1 ]
302 nocnegoBaTtenbHOCTb a3

1: Mpsmas
nocnegoBaTenbHOCTbL a3

P20.24 KoadpdpuumeHt 1,00~100,00 30,00 [
Toka XX 3[2(%)

P20.25 MakcumansHbI 50~10000 250 ]
Ko DULMEHT

Onucanus napametpos P20.14 - P20.24 anektpoasuratens 2 aHanornyHbol
napameTpam Ans anektpoasurarens 1.

Mpynna P21. PacwmpeHHble

3HKoZepa

2: Peseps

3: Peseps

4: Ctatndeckuin ons 30
5. Peseps

6: OuHamuueckuii ans 30
7: QvHamunyeckuin ans
aHKoZepa

8: mnynbcHbI anst
3HKoZepa

9: Peseps

®DyHKUMO- HasBaHue JAnana3oH HacTPOWMKnN 3aBoa. U3sm.
HanbHbIN KoL PyHKLMN 3Hau.
P21.00 Tun 0: Bes ngeHTUdMKaLmm [
naeHTuukaummn 1: CTatudeckuin ansa
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P21.01 R cratopa 0,000~65,000 0,100 [

AL1(Om)
P21.02 R potopa 0,000~65,000 0,441 ]
A1(Om)
P21.03 L cratopa AQ1(MH) | 0,0000~6,5000 0,1028 | m
P21.04 L potopa AQ1(MH) | 0,0000~6,5000 0,1028 | m
P21.05 L B3aumHas 0,0000~6,5000 0,0991 ]
ALA(TH)
R1 L1-Lm R?2 L2-lm

o [ | Y o [ | Y'Y
I EI 12

Rm

1S
U1 ] TRZ

Lm

|

O ©

Puc.6.14. SkeusaneHmHas cxema ycmoliyugo2o cocmosiHus AL

R1, L1, R2, L2, Lm, 10 Ha pucyHke 6.14 npeactaBnsoT CONpOTUBIIEHUE
cTatopa, WHOYKTMBHOCTb CTaTopa, COMPOTUBMEHWE poTopa, WHOYKTUBHOCTb
poTopa, B3aUMHYK WHOYKTUBHOCTb W TOK BO3OYXAEHWS COOTBETCTBEHHO.
Tok BO3OYXOEHWS MOXHO paccyMTaTb Ha OCHOBE HOMMWHANbHOTO TOKa
anekTpoaBuratensi, koadduuMeHTa MOLYHOCTM  3NeKTpoaBuUraTens  unu
13mMepuTb BO BpEMS naeHTUdukaumm.

B3anmocBsidb Mexay HOMUHamnbHbIM TOKOM KPYTSLLEro MOMEHTA, TOKOM
BO30OYXXOEHUS U HOMWHanbHbIM TOKOM drekTpoasuratens: HomMuHanbHbIN
TOK KpyTSALero MoMeHTa = KO3(MUUMEHT MOLLHOCTM X HOMWHANbHbIA TOK
anekTpoaBuratens

Tok BO3BYxAEHNA XonocToro xoaa =~/(1 - KoapPULMEHT MOLHOCTH) X
HOMUHanbHbIN TOK anekTpoasuratens x KrQ anektpogsuratens.

Mate napametpos, P21.01, P21.02, P21.03, P21.04 wn P21.05,
OeiCTBUTENbHbl TOMbKO AN aCUHXPOHHBIX 3rneKkTpoABuraTenen, sBNSTCA
BHYTPEHHVUMW  XapaKTepuUCTMKamu 3MeKTpoABUratenss W aBTOMaTUYecKu
onpegensoTcs npeobpasoBaTenemM YacToThl B MpoLecce MAeHTUMMKaLMn.

OcHOBHblEe MapameTpbl 3NeKTpoABUraTens, BRUsOWMWE Ha ynpasreHue
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paboton M4, onpegenstoTcs B npouecce naeHtTudukauun. Nocne 3aBepLueHns
npouecca 3T napameTpbl 3MeKTPoABUraTens aBTOMaTUYECKU COXPaHSAITCH
B Y po cnepytouwero BBOAa MapaMeTpoB WM HOBOW wAaeHTUdMKaLMK
napameTpoB.

Mpouecc aBTOMaTNYECKON HACTPONKN MapameTpoB NPeACTaBIeH HUXeE:

(1) Beegute napametpbl P20.00 - P20.11 B cOOTBETCTBUM C 3aBOACKOW
Tabnmykon anekTpoaBuraTens; npaBunbHO 3aganTe pabodyto yactoty P40.01,
MaKCUMarnbHyl0 BbIXOAHYl0 4acTtory P70.02 v makcumanbHoe BbIXOOHOE
HanpshkeHne P70.03; ycTtaHOBWTE COOTBETCTBYIOLLEE BPEMS YCKOPEHUS WU
3amegnenus P40.02 n P40.03;

(2) BblbepuTte MeTOA BBIMOMHEHUS WAEHTUUKaALMM napameTpoB (CM.
onumno MeHo «aeHTndmrkauma napameTpoBy).

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. U3am.
HanbHbIN KOO yHKUMM 3Hau.

P21.06 R cratopa 0,000~65,000 0,100 []
A2(0Om)

P21.07 R potopa 0,000~65,000 0 []
A2(0Om)

P21.08 L cratopa AA2('H) | 0,0000~6,5000 0 ]

P21.09 L potopa AJ2(I+) | 0,0000~6,5000 0 ]

P21.10 L B3avmHas 0,0000~6,5000 0 ]
AD2(TH)

Onucanune napametpoB P21.06 — P21.10 anektpoasuratens 2 aHanornyHbl
napameTpam Ans anekTpoasuratens 1.

DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBog. Uzm.
HanbHbIN KOO yHKUMM 3Hau.

P21.11 R potopa 0,000~65,000 0,100 ]
CO1(0m)

P21.12 Ld uHayktuBHocTb | 0,000~6553,5 0 [
ocu d CO1(TH)

P21.13 Lg nHayktneHocTb | 0,000~6553,5 0 [
ocu g CO1(MH)

P21.14 KoadpdpunumeHt 0,0~690,0 0 ]
obpaTHoro
noteHumana
CcAa1(B)

P21.11 — P21.14 aBnsAoTCA napamMeTpaMu CUHXPOHHOTO 3NeKTpoABUraTens.
P21.15 ~ P21.20 — pe3eps.
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DyHKUMO- HasBanue [vana3oH HacTPONKu 3aBoa. | Uam.
HanbHbIN Kop chbyHKUUN 3Hau.
P21.21* KoadpdpuumeHt 0,000~65,000 0,200 ]
nHepuun

HeobxoaMMo OTperynupoBaTb 3TO 3Ha4YeHMe COrmacHo (aKTUYEeCcKoi
MHEPLUMWN CUCTEMBI.

®DyHKUMO- HasBaHue JAnana3oH HacCTPOWMKuN 3aBoa. Usm.
HanbHbIN KOO OyHKLUN 3Hau.
P22.01 Twn aHkogepa 1 0: NHKpemeHTanbHbIN; 0 [
1: QHkopep SinCos;
2: Peseps
3: Pe3onbeep
P22.02 Konuuyectso 100~16000 1024 ]
MMMYNbCOB Ha
obopot
P22.03 OHkopep1 0~7 0 [
KoappuLmneHT
nenexus
BbIXOOHOMN
4YacToThl
P22.04 OHkopep1 yron 0,0~360,0 0,0 [
nonoxeHus
P22.05 OHkogep1 Bpems 0~1000 10 ]
duneTpauumn(mc)
P22.06 OHkopep1 0: ObpaTtHas 1 ]
HanpasneHue nocrnegoBaTenbHOCTb as;
1: Npsimas
nocnefoBaTenbHOCTbL a3
P22.07 OHkopep1 7-128;9-512;11-2048 1" [
Ko DULMEHT
SinCos
P22.08 OHkopep1 2~128 2 n
4MCro MonCcoB
pesonbBepa

P22.01 HacTpolnka Tuna aHKogepa:

0: NHKpemeHTanbHbI 3HKOAEP;

1: OHkopgep SinCos;

2: PesepB

3: Pe3onbaep.
P22.02 - ycTaHOBKa c4eTumka MMMynbCoOB 3HKOAEpa.

INSTART
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P22.03 - yctaHoBka koadhdpuumeHTa genenus, 0 - 7 cootsetcteyet 1 - 128
AeneHnaMm.

Ecnn napametp P22.05 Bpemsa dwunbTpauuy obpaTHOM CBA3M 3HKOAepa
HaxoguTtcs B 3HaveHun P10.00=3, TO N0 ymMOn4aHuto yCcTaHOBMNEHO 3HadeHue 0,
a ansa gpyrux pexxuMoB yrnpaeneHus no yMONYaHuio yCTaHoBMeHo 3HadveHne 10
MC, KOTOPOE MOXHO U3MEHUTB.

Mapametrp P22.06 nossonsieT BbibpaTb HamnpasrneHve obpaTHOW CBA3W
3HKOAEpa; N0 YMOSIHaHMIO UCMOoNb3yeTcs 3HayeHne 1, KoTopoe B GomnbLUMHCTBE
Ccry4YaeB MeHsiTb He HyxHO. OfHako ecnu obHapyXwTCH, YTO HamnpaBsreHve
obpaTHOl CBS3N OTNMYaeTca OT (haKTUYEeCKOro HamnpaeneHust n3-3a oLwmnbku
NOAKIMIOYEHNA 3HKOAEpa, 3TO TakKe MOXHO CKOpPeKTMpoBaTb, W3MEHVB
napametp P22.06.

P22.07 3apaet koadhduumeHT genenns SinCos aHkodepa, HacTpavBaeMblI
B 3aBVCMMOCTW OT TEXHOMNOIMYECKMX YCIIOBUA.

®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoga. U3m.
HanbHbIW KOA byHKUMN 3Hau.
P22.14 OrpaHnyeHve 0.00~100.00 0,00 n
aMnnNuTyabl

obpaTHOI cBA3N
no ckopoctu (%)

Fpynna P23. 3awuTHble hyHKLUU

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. U3am.
HanbHbIN KOO yHKUMM 3Hau.
P23.00 Tvn BeHTUNATOPA 0: PyHKUMA 3aLUTbI 1 [

anekTpoABuraTens | oTkroYeHa
1: Buratenb ocHalleH
He3aB1CUMbIM
BEHTUMSTOPOM
2:Y pBuratens oTcyTcTByeT
He3aBMCUMbIi BEHTUNATOP

P23.01 MocTosAHHbIN 70~200 110 [ ]
pabounin Tok (%)
P23.02 Meperpy3oyHas 120~300,0 150 ]

€nocoBHOCTb Mo
TOKY B TeyeHue 60
cek (%)

P23.00 3apgaet pexvm paboTbl OyHKUMM 3aluThl SrekTpoaBuratenst ot
neperpesa B 3aBUCMMOCTM OT TUNa BeHTUnsTopa. MNpu 3HaveHnmn «0» - PyHKums
3aLUMTbI OTKIIOYEHA.

B vHom crnyyae HeobxoaMMo BbIGpaTh TUN BEHTUNATOPA SneKTpoABUraTens:

1: ABuraternb ocHaLleH HE3aBUCYMbIM BEHTUMSTOPOM

2: Y pBuraTtens oTCyTCTBYET HE3aBUCUMbI BEHTUNATOP
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OnekTpoaBuraTenb ¢ TOKOM MeHblue napametpa P23.01, moxeT paboraTtb
B Te4yeHue anutenbHoro Bpemenu; P23.02 - aTo nopor neperpysku no TOKy B
TeyeHne 1 MUHYTBI.

MHoxwuTens
neperpysku

A

P23.02

Bpewms

\/

60 cek

Puc.6.15 Kpusas 3awumsi 0suzamersi om nepeepesa

F'pynna P3X. Knemmbl ynpaBnenus
Mpynna P30. ®yHkuumu umdposBbix Bxonos (DI)

DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uzm.
HanbHbIN KOO byHKUMN 3Hau.

P30.00 DyHKUMA KNEMMbI 0~199 7 [
DI1

P30.01 PyHKkUMA knemmbl | 0~199 8 [
DI2

P30.02 PyHKUMA knemmbl | 0~199 0 [
DI3

P30.03 PyHKUMA knemmbl | 0~199 0 [
Dl4

P30.04 ®OyHKUMA knemmbl | 0~199 0 ]
DI5

P30.05 PyHKUMA knemmbl | 0~199 0 [ ]
DI6

P30.06 PyHKUMA knemmbl | 0~199 0 [ ]
DI7
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DYHKUMM UMPOBBIX BXOAOB

3apaHHoe DyHKUMA 3apaHHoe DyHKUMA
3HaueHne 3HaueHue
0 Het cpyHkummn 1 Yckopenue/3amennexue 0
2 Yckopenue/3ameanenne 1 | 3 MHorocTyneHyaTbli
pexum 0

4 MHorocTyneHuyatbi 5 MHorocTyneHyartbii
pexum 1 pexum 2

6 MHorocTyneryatbin 7 KnemmHoe ynpaeneHue
pexum 3 (snepen)

8 KnemmHoe ynpasnexue 9 KnemmHoe ynpaeneHue
(peBepc) (3-x npoBogHoeE)

10 Peseps 1 Baiinac

12 Peseps 13 C6poc owwmnbkn

14 BHeLwHWi curHan owmoku 15 Pe3seps

16 Peseps 17 Pe3seps

18 Bnokupogka |G- 19 Peseps
BT-moaynen

20 Peseps 21 Peseps

22 Peseps 23 Pe3seps

24 Bbi6op anektpopsuratens | 25 Peseps

26 Peseps 27 Peseps

28 Peseps 29 Pe3zeps

30 Peseps 31 YBenuyeHve 4acTtoTbl

32 YMeHbLUeHne 4acToTbl 33 Peseps

34 Peseps 35 Peseps

36 Peseps 37 Peseps

38 YBenuyeHue 4acTtoTbl 39 YMeHbLUeHWe 4acToTbl
(Hy>XHO yaepxuBaTb) (Hy>XHO yaepxuBaTb)

40 TonukoBas YyacTtoTta Ans 41 YnpaBneHuve ¢ naHenu
MHOrOCTYNeH4aToro
pexuma

42 YnpaeneHue ¢ Knemm 43 YnpaBneHue oT ceTeBoro

npoTokona
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44 MepekntoyeHne Ha 45 MepekntoyeHne 0CHOBHOTO
BCrOMOraTenbHbI nctoyHuka MU Ha
VCTOYHVWK 4acTOTbl BHYTPEHHWI NapameTp
(P51.07)
46 [MepekntoyeHne ocHoBHoro | 47 OTKntoYeHne
nctoyHuka MU Ha BCMOMOraTernbHOro
aHanoroBbIv Bxog Al1 nctouHmka Mg
48 MepekntoyeHne 49 TonukoBas YacTtoTa
BCMOMOraTenbHoro Bnepen
nctoyHuka MU Ha
aHanorosbI Bxoa Al1
50 TonukoBast 4acToTa peBepc | 51 MepekntoyeHne 0CHOBHOTO
nctoyHuka N Ha
aHanorosbIv Bxoa Al2
52 Mepekntoyexne 53 Peseps
BCMOMOraTernsHOro
ncTouHuka MU Ha
aHanorosbiin Bxoa Al2
54 Maysa ana NAO-

perynuposaHus

0: Het coyHKLMM

1: YckopeHue/3amepnenue 0
2: YckopeHnue/3ameanenue 1
BapuaHTbl ncnonb3oBaHus npyBedeHbl B crieaytoLlen Tabnuue:

CKopocTb npu CkopocTb npu BapuaHT BpemeHU yckopeHus n
YCKOpeHUu n YCKOpeHuu n 3aMeaneHuvs
3amMmeaneHuu, BapuaHT 3amenneHuum,
BapuaHT 0
BbIKN BbIKN Bpemsi pasroHa v 3amegnexus 1
(P40.02, P40.03)
BbIKI BKN Bpewms pasroHa v 3amennenus 2
(P40.04, P40.05)
BK BbIKI Bpewms pasroHa n 3ameanenms 3
(P40.06, P40.07)
BK BKN Bpewms pasroHa n 3ameaneHus 4
(P40.08, P40.09)
3: MHorocTtyneHu4aTtbIi pexum 0
4: MHorocTyneH4aTtbiv pexum 1
5: MHorocTyneHuYaTbIi pexum 2
6: MHorocTyneH4aTtbIv pexum 3

INSTART
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7: KnemmHoe ynpaBneHue (Bnepea)

8: KnemmHoe ynpaBneHue (peBepc)

9: KnemmHoe ynpaBneHue (3-x npoBogHoe)

[elicTByeT TONMbKO MpU MCMOMb30BaHMM KOMaHAbl 3amnycka Kriemmbl
(P10.02=1). NHcTpyKumMn no ucnons3oBaHuto cv. 8 P10.01.

11: Baunac

Korga yHKUMS aKTMBHA, MNPOVCXOAMT MEPEKMoYeHNe C YacTOTHO-
perynmpyemMoro npveoga Ha nuTaHue oT CeTu.

13: CoHpoc ownbkm

Korga dyHKuma knemmbl cbpoca OWMOKM aKTUBHA, BHELUHWIA CuUrHan
cbpacbiBaeT HencnpasHocTb 4.

14: BHelWHU curHan ownokn

Korga dyHkumsa aktnsHa, MY npekpaluaet paborty.

18: Bnokuposka IGBT-moaynen

Ecnu ata yHKUUSI akTMBHA, OHA OTKIIOYaeT NuTaHne Ha Bbixoae MMY.

24: Bbibop anekTpoaBuratens

31: YBenu4yeHue 4actoThbl

Ecnn dyHkumns akTMBHA, 3agaHHasa yactota Oyaer yBenmumBaTbCs OO0 TeX
nop, Nnoka He OOCTUIHET MpeaenbHOoro 3HaveHus. Ecnu yHKUMSA HeakTuBHa,
TeKyLlasi YacToTa OCTaeTCsl HEM3MEHHOM, @ YacToTa OCTAHOBA U OTKITHOYEHMS
nuTaHusa pasHa 0.

32: YMeHbLUeHMe YacToTbl

Ecnn dyHkumMa akTuBHa, 3agaHHas dactota OygeTr  mpopomkarb
yMeHbLIaTbCs, noka He pocturHeT 0. Ecnn doyHKuMa HeakTuBHa, Tekyluas
yacTtoTa OCTaeTcs HEM3MEHHOW, @ YacToTa OCTaHOBA M OTKITIOYEHUS MUTAHUSA
paBHa 0.

38: YBenuueHune 4acToTbl (HY)XXHO yAepXuBaTh)

Ecnn dyHkumMs akTMBHA, 3agaHHasa yYactota Oyaer yBenumumBaTbCs OO0 TeX
nop, Nnoka He OOCTUIHET MpeaenbHOro 3HaveHus. Ecnu yHKUMSA HeakTuBHa,
TeKyLlasi yactota OyaeT octaBaTbCsl HEM3MEHHOW, faxe ecnu Y B cocTosHWM
OoCTaHOBa W 06eCTOYEH.

39: YMeHbLueHMe YacToThbl (HYXKHO yAepXuBaTthb)

Ecnu dpyHKumMA akTMBHA, 3agaHHas YacToTa NPOAOIKUT YMEHbLUIATbCS, Moka
He gocturHeT 0. Ecnn yHKUuMst HeakTBHa, TeKyLlasa YacToTa OyaeT octaBaTbCs
HensmeHHon, faxe ecnn NY B COCTOSAHNM OCTaHOBA UM 00ECTOYEH.

40: TonykoBasi YacToTa AN MHOFOCTYNEeH4YaToro pexuma

B cnyyae mHoroctyneHvatoro pexuma paboTbl, ecnu yHKUUS akTUBHA,
3afaHHasi YactoTta OyaeT nepeknioyeHa Ha YacToTy TONMYKOBOIo pexuma.

41: YnpaBneHue ¢ naHenu

B coctosiHMn ocTaHoBa, ecnu 3ata (PyHKUMS akTMBHA, MaHernb B pexume
«MeCTHbI» (kHOMKa «nokan.»), MY nepenpgetr Ha ynpasneHne c naHenu
yrpaBneHus.

42: YnpaBneHue ¢ Krnemm

B coctosiHMn ocTaHoBa, ecnu 3Ta (PyHKUMS aKTMBHA, MaHemnb B pexume
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«AVNCTaHUMOHHBIN» (KHOMKa «nokan.»)NY nepengeT Ha ynpaBneHne c KneMm.

43: YnpaBreHue OT CETEBOro NpoToKona

B coctosHun octaHoBa, ecnu ata dyHkuma aktueHa, MY nepenper Ha
ynpasneHue no npotokony Modbus RTU.

44: MMepekniovyeHne Ha BCOMoOrarTesibHbI UCTOYHUK YacTOThbI

Ecnn ata dyHKUMA aKkTMBHa, KaHan 3afaHus 4acToTbl YnpaBnseTcs
BCroMoratenbHelM  kaHanoMm, T.e. P10.03 ynpaensetca  curHanom
BcrnomMorartensHoro kaHana P50.00.

45: T[lepekntoyeHne ocHoBHoro uctouHuka MU Ha BHyTpeHHUWM
napameTp (P51.07)

Ecnn aTa dyHKUMS aKkTMBHA, KaHanm OCHOBHOIO OMOPHOro0 curHama B
3aMKHYTOM KOHTYpe YMnpaBlieHWs MpoLEecCcoM ynpaBnseTcs UMdpoBbIM
BHYTPEHHV/M OMOPHBbIM CUrHanoOM, €Cnv HeakTMBHA - MEepeKrioyYeHne He
NPOVICXOAMNT.

46: MNMepekntoyeHMe OCHOBHOro uctovyHuka NMUQ Ha aHanoroebI BXopn
Al

Ecnn aTa dyHKUMS aKkTMBHA, KaHam OCHOBHOIO OMOPHOMO0 curHama B
3aMKHYTOM KOHType ynpaBlieHus MpoLeccoM nepeknioyaetcst Ha Al1, ecnu
HeaKTBHa - MepeKIioyYeHe He NPONCXOANT.

47: OTknro4veHue BCcoMorarenbHOro uctouyHuka N

Ecnun ata dyHKUMSA aKkTVBHA, KaHan BCMOMOraTenbHOro OMOPHOro curHana
B 3aMKHYTOM KOHType npouecca CTaHOBUTCA HEaKTUBHbIM, €CMNW HeaKTMBHA -
nepekKsoYeHne He MPOVNCXOAUT.

48: MNepekntoyeHue BcriomMmorarenbHoro uctouyHuka MU Ha aHanoroBbIn
Bxop Al1

Ecnun ata dyHKUMSA aKkTVBHA, KaHan BCMOMOraTenbHOro OMOPHOro curHana
B 3aMKHYTOM KOHType npouecca ynpasnsetca Al1, ecnu HeakTuBHa -
nepekKsoYeHne He MPOVNCXOAUT.

49: TonykoBasi YacToTa Bnepen

Ecnn dyHKkuusi aktuBHa, ABuratens OygeT pabotate B pexume
BpalleHns Bnepes C YaCcTOTON TOMNYKa B KayecTBe 3a4aHHOW 4acToThl; ecnu
HeT - ABuratenb npekpaTuT pabory.

50: TonukoBas YacToTa peBepc

Ecnn dyHKuma akTnBHa, TO GyAeT BbINOMHATLCS BpalleHue B obpaTHOM
HanpaBsneHnn € 3a4aHHOW YacTOTON TOMNYKa; eCnv HET, TO ABUraTenb npekpaTuT
pabory.

51: MNepeknioyeHne ocHoBHOro uctouyHuka MU Ha aHanoroBLIV BXoA4
Al2

Ecnun dpyHKUMA akTMBHA, KaHan OCHOBHOMO OMOPHOrO CUrHana B 3aMKHYTOM
KOHTYpe ynpaBreHus npoueccom nepekrnovaerca Ha Al2, ecnn HeakTuBHa -
nepekKsoYeHne He MPOVNCXOAUT.

52: MNepekntoyeHne BcnomoraTesnibHoro uctoyHuka N Ha aHanoroBbIN
Bxopg Al2
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Ecnn sta beHKLWIﬂ, KaHan BCnoMoratesibHOro OfnopHOro curHana

B 3aMKHYTOM

KOHTYype npouecca ynpaBnidaeTca Al2, ecnun HeakTuBHa -

nepeknoYeHne He NMPOUCXOAMNT.
54: Naysa ana NMUA-perynupoBaHus

MpubaBbte umcno 100, 4TOObI U3MEHUTb YHKUMIO Ha

— NPOTUBOMONOXHYO, Hanpumep,: 7: KnemmHoe ynpaBneHve
— (Bnepen), curHan «Bnepea» akTUBEH nNpu BknodeHun. MY
— OoCTaHaBnuBaeTcs npu OTKMYeHun curHana. W Haobopor,
— cuUrHan «Brnepea» akTUBEH Mpu OTKMYeHun curHana 107. MY
OCTaHaBnMUBaEeTCs NpW BKIMIOYEHUN CUrHana.
DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uzm.
HanbHbIN KOA byHKUMN 3Hau.
P30.08 dunsTpaums 1~200 5 n

curHanos Ha
LMPOBLIX BXOAAX

[Momexo3aluLLeHHOCTL KNeMM MOXET ObITb ynydlleHa COOTBETCTBYHOLNM

yBennyeHnem

3HayeHus P30.08. Heobxognmo yuuTbiBaTh, 4TO Yem Gonblue

pas KrnemMma BbINOSHAET unsTpauuio, Tem 6osiblue 3aaepxka.

Fpynna P31. ®yHKuuu umdpoBbIX U peneiHbix Bbixofos (R,T, Y)

DyHKUMO- HasBaHue [nana3oH HacTPOMKU 3aBoga. U3sm.
HanbHbIA koA pyHKUUM 3Hau.
P31.00 PyHkuma pene R 0~199 2 [ ]
P31.01 PyHkuma pene T 0~199 25 [
P31.02 DyHKUMA 0~199 0 n
LUMcpoBoro
Bbixoga Y1
P31.03 PyHKUMNA 0~199 0 ]
Lundcpposoro
Bbixoaa Y2
DyYHKUMM UMEPOBBIX U penerHblX BbIXOA0B
3apaHHoe DyHKUMA 3apaHHoOe DyHKUMA
3HavyeHue 3HavyeHue
0 Het cpyHkummn 1 CocTosiHME rOTOBHOCTH
(HeT owmnbokK)
2 Aapus N4 3 B pa6ote
4 JlocTnxeHne 3agaHHom 5 LocTmxeHue 4acToTbl B
4acToThbl 3afaHHbIX npegenax
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6 Hynesas yactoTa 7 Hanpsxenwne 3MT B
Hopme
8 MpesbiweHne 5% ot 9 Peseps
HOMUWHanNbLHOro Toka npu
3anycke unv npesblLLeHne
10% OT HOMWHaNbLHOrO
TOKa npv ocTaHoBe
10 [ocTuxeHne Yactotbl 1 " [ocTuxeHne 4actoTbl 2
12 Mpenynpexaexne o 13 Peseps
HeucnpaBHOCTU
14 Hyneas ckopocTb npu 15 HyneBoW Tok
ynpaBrieHnn Mo MOMEHTY
16 MoTtpebnexne/leHepauus 17 YnpasneHue BbIXOOHbIM
ANeKTO3HEPrnu KOHTaKTOPOM
18 Peseps 19 Peseps
20 Peseps 21 Owwnbka no neperpesy M4
22 Meperpes 23 Peseps
anekTpoaBuraTens
24 Peseps 25 YnpasneHne BHELHUM
TOPMO30M
26 CyMmapHoe Bpemsi 27 Bpewms HenpepbIBHOM
paboTbl paboTbl
28 Bxoa DI2 29 Bxoga DI3
30 MoHwkeHHoe HanpsbkeHne | 31 Ynpaenenve
Ha 3MT [OMNONHUTENBHBLIM
BEHTUMNSTOPOM
32 Owwubka aHanoroBoro 33 Pe3zeps
BXxoaa
34 PeBepcuBHoe BpalleHue 35 Pexwvm cHa
36 Asapus MY (6e3 octaHoBa) | 37 Paborta B 6avinace
38 O6HapyxeHne ananasoHa | 39 O6HapyeHue gmanasoHa
4yacToThl 3 4yacToThbl 4

[lnanasoH 3Ha4eHN HaCTPOVIKM 1 PYHKLIMSA COOTBETCTBYHOLLErO BbIXOAa Npu

YCTaHOBKE KaXX[0ro 3Ha4yeHuns npmBeaeHbl HUXe.

0: HeT doyHKUMM
1 unm 101: CocTosiHMe roTOBHOCTU (HET OLLUMGOK)
1: Ecnu Ha MY HeT owwmboK, TO COOTBETCTBYOLLAs BbIXOAHAs (PyHKUMSA

aKTUBHA, B NHOM CIiydae OHa 6y,ElET HEeaKTUBHa;

101: Ecnm Ha MY HeT owmboK, TO COOTBETCTBYIOLAsi BbIxogHas yHKLMS
HeaKTMBHa OTKMOYeHa, B MHOM criydae oHa OyaeT akTuBHa.

INSTART
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2 nnn 102: ABapus N4

2: Korga T4 Haxogutcss B COCTOSIHUM @BapUMHOIO  OTKITIOYEHUS,
COOTBETCTBYIOLLMI BbIXOA aKTUBEH, B MHOM CIly4ae OH HeaKTUBEH;

102: Korga MY HaxoguTCcs B COCTOSIHUM aBapUMHOIO  OTKITHOYEHUS,
COOTBETCTBYIOLLMI BbIXOA HEAKTUBEH, B MHOM Crly4ae OH OyAeT akTMBEH.

3 vnm 103: B pabore

3: Ecnmn MY moxeT HopmanbHO (DYHKLMOHMPOBATb B OTBET HA KOMaHAy
3arnycka, COOTBETCTBYIOLLAsA BbIXOAHAA KNeMMa akTMBHa, B UHOM Crly4ae oHa
OyneT OTKMYeHa;

103: Ecnn MY mMoxeT HopmanbHO yHKLMOHMPOBAaTL B OTBET Ha KOMaHAy
3arnycka, COOTBETCTBYIOLLAs BbIXOAHASA KEMMa HeaKTUBHa, B MIHOM Crly4ae oHa
OyneT akTUBHa;

4 vinn 104: JocTuxxeHWe 3afaHHOM YacToTbl

4: Korga MY gocTturaeT 3agaHHOM YacToThl, KNeMMa akTUBHA.

104: Korga MY gocturaeT 3agaHHOM 4acToThbl, KNeMMa HeakTVBHa

5 nnn 105: [JocTMxKeHne 4acToThbl B 3aA4aHHbIX Npeaenax

6 nnn 106: HyneBas 4yacToTa

6: Ecnu BbixogHas yactota M4 Bo Bpems paboTsbl paBHa 0, cooTBeTCTBYOL AN
BbIXOAHAs KNemMma akTVBHa, B UHOM Crly4ae oHa ByaeT OTKMioYeHa;

106: Ecnm BbixogHass 4actota 14 Bo Bpemsi pabotbl paBHa O,
COOTBETCTBYIOLLIAA BbIXOAHAS KIEMMa OTKIo4aeTcs, B MHOM Criyvae oHa byaer
aKTUBHa;

7 vin 107: HanpsikeHune 3MT B Hopme

7: Ecnn HanpsbkeHue wuHbl MY He Hwke 85% OT HOMMHanNbHOIO,
COOTBETCTBYIOLLAA BbIXOAHAS KNemMMa akTUBHa, B MHOM cryyae oHa Oyaer
OTKIIOYEHA;

107: Ecnn HanpsbkeHne Ha wwuHe MY He Huxe 85% OT HOMMHanbHOrO,
COOTBETCTBYIOLLIAA BbIXOAHAS KIEMMa OTKIo4aeTcs, B MHOM criyvae oHa byaet
aKTUBHa;

8 unu 108: MNMpeBbiweHne 5% OT HOMMHaNbLHOrO TOKa NMpU 3anycke uUnu
npesbiweHne 10% oT HOMMHaNbLHOro TOKa NPU OCTaHOBe

8: [Npu BbINONHEHUV BbiLLEYyKa3aHHbIX YCITOBUIA COOTBETCTBYIOLLAS BbIXOAHANA
Kremma nopkioyaeTcs, B MHOM Criydae oHa OyaeT OTKMoYeHa;

108: Tpy BBLIMOMHEHWM BbILWEYKa3aHHbIX YCMOBUI COOTBETCTBYHOLLASA
BbIXOAHAs KNemma OTKITI4YaeTCs, B UHOM criydae oHa byaeT noaknoyeHa.

10 vnn 110: flocTuxeHue YacToTbl 1

Ecnn BbixogHas dactota Y pgocTvraeT wunv npeBbilaeT  ypoBEHb
obHapyxeHus yactotbl (P31.22) ¢ yyeTom AvanasoHa obHapy>XeHUs 4acToTbl
(P31.23), cpabaTtbiBaeT yHKUMS OOHapPYXeHUs OOCTWKEHUs 4YacToTbl 1;
nocrne cpabartbiBaHWA COOTBETCTBYHIOLLIEV BbIXOAHOW KNIEMMbI, KOTAa BbIXOAHasA
yactota Y Bo3BpalwjaeTca K ypoBHIO ObOHapyxeHus yactotel (P31.22),
dyHKUMS 0BHapyxeHns YacToTbl 1 cbpacbiBaeTcs.

10: MNpwn cpabatbiBaHMM 0OHApYXeHNs YacToTbl 1 COOTBETCTBYIOLLAA TOYKA
BbIxoAa OyAeT HeakTuBHa;
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110: Mpwn cpabaTbiBaHNM 06HapPyXeHWSA 4acToTbl 1 COOTBETCTBYIOLLAS TOYKa
BbIxoAa OyAeT akTuBHa;

11 vrm 111: JlocTukeHne YacToThbl 2

Ecnn BbixogHass 4yactota [MY pgocturaetr unu  npeBblllaeT  YpPOBEHb
obHapyxeHuss yvactoTbl (P31.22), cpabatbiBaeT yHKUMS OOHapyKeHus
yactoTbl 2; nocrne cpabaTbiBaHUSA COOTBETCTBYHOLLEN BbIXOAHOW KIEMMbI,
Korga BbixogHas yactota M4 BosBpallaetcsa Kk 3HaveHuto (P31.22) ¢ yyeTom
OnanasoHa o6HapyxeHHon YacToTbl (P31.23), dyHKUMA 0BHapy>KeHUs YacToTbl
2 cbpacblBaeTcs.

11: Tpu cpabaTtbiBaHMM OOHapyXeHWs 4acToTbl 2 COOTBETCTBYHOLLAS
Knemma GyaeT akTMBHa;

111: lMpn cpabaTtbiBaHM OOHApY>XeHUs 4acToTbl 2 COOTBETCTBYHOLLAS
Knemma 6yneT HeakTBHa;

12 vnn 112: NpepynpexaeHue o HEUCNPABHOCTU

12: Ecnu nporHosmpyeTcs HeucrnpaBHOCTb, COOTBETCTBYHOLLAS BbIXO4HAs
Kremma akTvBHa, B MHOM Cllyyae oHa Oy[eT OTKIIoYeHa;

112: Ecnn nporHo3mpyeTcs HeMCnpaBHOCTb, COOTBETCTBYIOLLASA BbIXOAHAS
TOYKa OTKIIOYaeTCs, B NPOTMBHOM criyyae byaeT akTuBHa.

14 vnn 114: HyneBas ckopocTb NpU ynpaBrieHUn No MOMEHTY

(vcnonb3yeTca ANs aBapyMNHOTO BblPaBHUBAHWS NMPU OTKITOYEHUN MUTaHUSA
asurartens)

14: Ecnun Harpyska N4 Tsxenas, a npoTUBOBEC NErkvin, COOTBETCTBYOLLANA
BbIXOAHAs KNemMma akTVBHa, B UHOM Crly4ae oHa ByaeT OTKNioYeHa;

114: Ecnu Harpy3ka N4 Tshkenas, a npoTUBOBEC NEerknii, COOTBETCTBYOLLAs
BbIXOAHAs KNemma OTKIoYeHa, B UHOM cryyae oHa byaeT akTuBHa;

15 nnn 115: HyneBow Tok

15: Korga MY npekpawaer paboTy, ecrnu BbIXOAHOW TOK MNpeBbillaeT
AvanasoH obHapyxxeHust Hynesoro Toka (P31.20), cooTBeTCcTBYOLAs BbIXOAHAS
Kremma akTvBHa, B MHOM Ciyyae oHa Oy[eT OTKIIoYeHa;

115: Korga MY npekpawaet paboTy, ecnu BbIXOOAHOW TOK MNpeBbilIaeT
AvanasoH obHapyxeHus Hynesoro Toka (P31.20), cooTBeTCcTBYOLAs BbIXOAHAS
Kremma OTKIoYeHa, B MHOM Cry4ae oHa byaeT akTuBHa;

16 unn 116: NMotpebneHue/leHepaLus 3NEKTPO3IHEPrum

16:0 - coctosHue noTpebneHns anekTpoaHepruv; 1 - reHepauus
3NeKTPO3Heprnmn

116:0 - reHepaums oanekTpoaHeprun; 1 - cocTosHMe noTpebneHns
3MNeKTPO3Heprum.

17 vnn 117: YnpaBneHue BbIXOAHbIM KOHTaKTOPOM

17: Ecnn 3HaveHne Bbixofa paBHO 1, KOHTAKTOp OyaAeT 3aMKHYT;

117: Ecnu BbIxogHOe 3HayeHve paBHO 0, KOHTaKTOp OyAeT 3aMKHYT.

OO6blYHO MCMOMb3yeTCd B COveTaHuM C BXogHOW dyHkumen 21 ans
ynpaBneHusi BbIXOAHbIM KOHTAKTOPOM A0 Toro, kak MY nogact Tok.

21 vnn 121: Owwnbka no neperpey MY

Temnepatypa paguatopa Bbille unun pasHa 90, COOTBETCTBYIOLLAS KNeMma
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aKTUBHa, B MHOM Cry4ae oHa OyaeT oTKMoyeHa.

22: MNeperpeB anekrpoasurarTens

Bbixog cvrHana npegynpexaeHus o neperpese Apurartens

25: YnpaBneHue BHELWHUM TOPMO30M

BHeLHW TOPMO3 pasoMKHYT: BbIXOAHASA KNeMma akTUBHA: YAEPXUBaoLWNiA
TOPMO3 3aMKHYT: BbIXOAHAs KreMMa OTKIioYeHa

26: CymmapHoe Bpems paboThbl

Ecnn cymmapHoe Bpems pabotbl M4 npeBbiliaer Bpems, 3adaHHOe
napametpom P31.25, BbixogHas knemMMa akTvBHa, B MHOM Crly4ae oOHa
OTKIIOYEHa.

27: Bpemsi HenpepbIBHOW paboThbI

Ecnn HenpepbiBHOe Bpemsa pabotbl MY npeBbiliaeT Bpems, 3agaHHOe
napametpom P31.24, BbixogHas knemMMa akTvBHa, B MHOM Crly4ae oOHa
OTKIIOYEHa.

28: Bxop DI2

CocTtosiHne ypoBHsi BxogHon knemmbl DI2 BbIBOOUTCA Yepe3 BbIXOAHYHO
Knemmy.

29: Bxop DI3

CocTosiHMe ypoBHS BXOAHOW knemmbl DI3 BbIBOAMTCA 4epe3 BbIXOAHYHO
Knemmy.

30: MoHuxeHHoe HanpsxeHue Ha 3MT

Mpy NoHWKkeHHOM HanpspkeHun Ha 3T BbIXOAHASA KNeMMa akTUBHa

31: YnpaBneHue [ONONHUTENbHbLIM BEHTUISATOPOM

Knemma aktnBHa, noka pabotaet ocHOBHOM BeHTuUNsATop M4,

32: Owmnbka aHanoroBoro Bxopa

34: PeBepcuBHOe BpalleHue

35: Pexxum cHa

YnpasneHue npoueccom npu nomowm M Haxogutes B CNsLLEM pexume

36: ABapus MY (6e3 octaHoBa)

MY HaxoguTCa B COCTOSIHMM aBapuK, HO NpoJorkaeT paboTy

37: Paborta B bannace

B pexvmMe BKMIOYEHVUA MUTAHWA W MNEPEMEHHON 4YacTOTbl MOXHO
OCYLLECTBMATb NEPEKIIOYEHNE COCTOSHNS.

38: O6HapyxeHue auana3oHa 4yacToTbl 3

Pabouasi yactota HaxoamTcs B AvanasoHe P31.26~P31.27

39: O6HapyxeHue auana3oHa 4yacToTbl 4

Pabouasi yactota HaxoamTcs B AvanasoHe P31.28~P31.29.

MpumeyvaHwne:

(1)BblleynoMsaHyTOe 3Ha4YeHWe «MOAKMIoYEHa/akTUBHA»: ANsi penenHoro
BbIXO4a — HOpManbHO pa3oMKHyTble KoHTakTbl (RA 1 RB, TA n TB) 3aMKHyThI,
HOpMmarnbHO 3aMkHyTble koHTakTbl (RB n RC) pa3omkHyTbl; And Bbixoaa
C OTKPbITbIM KOMMEKTOPOM 3TO O3HAYaeT, YTO ToyKa BbIXOA4A HaxoAuTCs B
COCTOSIHUM HU3KOrO YPOBHHA. AHANOrMyHO, B OTHOLLUEHUW BbILLEYNOMSAHYTOrO
«OTKMIOYEeHa/HeakTVBHa»: AN PeneviHoro BbiIXO4a dTO O3Hayaer, 4To
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HOpMarnbHO pa3oMkHyTble koHTakTbl (RA m RB, TA n TB) pasomkHyTbl, a
HOpMarnbHO 3aMkHyTble KoHTakTbl (RB u RC) 3amkHyTbl; Ans Bbixoga C
OTKPbITbIM KOMNMEKTOPOM 3TO O3Ha4yaeT, YTO Toyka BbIXOAA HaXOAUTCA B
COCTOSIHUM BbICOKOTO MMMeAaHca.

(2) 3aBogckas HacTpowika, p 31.04 = 3, knemma Y1 HasHavyaeTCs BbIXOAOM
curHana pabotbl (MYCK); P31.05 = 2, knemma Y2 HasHa4yaeTcsi BbIXOO4OM
curHana HeucnpasHocTtu M4,

(3) CurHan 3anycka (MYCK): MY nogaeTt curHan 3anycka TONMbKO B TOM
cryyae, ecrnv OH noryvaeT KOMaHAHbIW CUrHan HanpasreHVus BBEPX/BHU3 1
OTCYTCTBYET ONOKMpPOBKa 6a30BOro anekTpoaa.

(4) BpemeHHble napamMeTpbl ModayuM CurHana O HEeUCNPaBHOCTU: B
cnyyae nobon HeucnpasHocTu MY ByaeT nogaH curHan npegynpexaeHus o
HencnpaBHocTU. B TO xe Bpems curHan pabotbl 6yger cobpoweH. CurHan
HEeNCcnpaBHOCTU 3a6rMOKMpPOBaH U MOXET OblTb COPOLUEH BHELUHUM BXOAHbIM
curHanom cbpoca, onepatopoMm npu cbpoce, OTKIMOYEHUU MUTaAHUSA WK
Nno WCTEYEHUN BHYTPEHHEro BPEMEHW 3adepXKku. BpemeHHble napameTpbl
curHana npeaynpexaeHnst 0 HeMcnpaBHOCTW MPeACcTaBneHbl Ha pucyHke 6.15.

MosiBneHve HeuncnpasHOCTU

BbIXOHON CUrHamM 0 HeUCNPaBHOCTU —I
BbixoaHolt curhan pabotbl J I

Puc.6.15 BpemeHHble napamempsbl CU2Hano8 HeucrnpasHocmu

®DyHKUMO- HasBaHue [nana3oH HacTPOWKU 3aBoga. U3m.
HanbHbIA KoA hyHKUUM 3Hau.

P31.06 3apepxka 0,0~120,0 0,0 n
BKItoueHust R
(cek)

P31.07 3apepxka 0,0~120,0 0,0 [
oTkntoYeHnsa R
(cex)

P31.08 T 3agepxka 0,0~120,0 0,0 [
BKIOYEHMUS (Cek)

P31.09 T 3apepxka 0,0~120,0 0,0 [
OTKMHoYeHUs (cek)

P31.10 Y1 3apepxka 0,0~120,0 0,0 [
BKITHOYEHMSI (CeK)

P31.11 Y1 3apepxka 0,0~120,0 0,0 [

OTKMHoYeHUs (cek)
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P31.12 Y2 3apepxka 0,0~120,0 0,0 n
BKITIO4EHUS (CeK)

P31.13 Y2 3apepxka 0,0~120,0 0,0 ]
OTKIto4eHMs (cek)

P31.06 - P31.13 - Bpems Ans ycTaHOBKW 3afepxku cpabaTbiBaHus W
3agepxkn cpabatbiBaHust BbixogHbIX knemm RA-RB-RC, TA-TB n Y1, Y2. C
NMOMOLLBI 3TUX (DYHKUUA MOXHO HacTpoWUTb BPeMsl 3adepXKKW BbIXOLHOIO
COCTOSIHUSI KO0 BbIXOAHOW KNeMMbl OTHOCUTENBbHO haKTUYeCcKoro curHana.
Kpome Toro, Bpemsi 3afepXKku BbILLEYNOMSIHYTOrO COCTOSIHUSI BbIXOAA MOXET
ObITb YCTAHOBNEHO OTAENBHO NpK cpabaTbiBaHUK curHana unm npu cbpoce.

®DyHKUMO- HasBsaHue [nana3oH HacTPOMKU 3aBoga. Usm.
HanbHbIA KoA hyHKUUM 3Hau.
P31.20 [unana3soH 0,0~50,0 4,0 [
obHapyxeHus
HyneBoro Toka (%)

OTOT napameTp npeacraensieT cobov NPOLEHTHOE OTHOLLUEHWE BbIXOLHOMO
Toka MY K HoMWMHanbHOMY TOKY ABUraTens.

[aHHas yHKUMA MOXET MCnonb3oBaTbCs Ans OBHapY>XeHUs M3MeHeHus
COCTOSIHUSI Harpyskud. YCTaHOBUTE (YHKLUMIO BbIXOAHOM Knemmbl Ha «15:
HyneBOW TOK» W KreMMa akTMBMPYETCH Mocre TOro, Kak BbixogHow Tok MY
CTaHET MeHblue [AuanasoHa OOHapyXeHust HyneBoro TOKa, 3aJaBaeMoro
napameTtpom P31.20.

Mpu ocrtaHoBe MY, ecnm Tok [MY npeBblllaeT MNOPOroBOe 3HA4YeHue,
cpabaTtbiBaeT COOTBETCTBYyOLLAA BbIXOAHasA Kiemma, 3ajaBaemas KOAOM
dyHKUmn 15 (unn 115).

DyHKUMO- HasBaHnue [nana3oH HacTPOWKMU 3aBog. U3sm.
HanbHbIA koA hyHKUUM 3Hau.

P31.21 [unana3soH 0,00~300,00 1,00 [
[OCTUXKEHNS
3apaHHon

YacrtoTbl(I'L)

P31.22 YpoBeHb 0,00~655,35 1,00 n
obHapyxeHus
yactoTbl (1 1 2)
(Tu)

P31.23 [nanasoH 0,00~300,00 0,20 ]
obHapyxeHus
yacToThl (11 2)
("w)
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PyHkuma P31.21 ucnonbsyetcs Ans o6HapyXeHWA OTKIMOHEHWS BbIXOAHON
YacToTbl OT 3afaHHOW. YCTaHOBUTE (PYHKUMIO BBIXOAHOW KNeMMbl Ha «4:
OOCTWKEHWE 3aaHHOW 4acTOTbI», OTKMOHEHVE MEeXAyY BbIXOAHOW W 3adaHHOM
yactoton MY HaxoguTca B npedenax Auana3oHa HacTPOWKM ITOro Kopa

PYHKLUN.
Yi npeactasnset cobon knemmbl YO - Y1 nnn knemmbl pene R - T.

BbixogHasi yacToTta

A
P31.21
[vana3soH
[DOCTUXEHUS
3afjaHHon
yacToTbl

HacTpoitka
4acToThl

P31.21 Bpewms
[uanasoH
[OCTIKEHNS!
3afaHHoN
yacToTh!

BbixoaHble
KeMMb!

BbIKN BKn

>

Bpems

Puc. 6.16 [JuanasoH docmuxeHusi 3adaHHol Yacmoms! 1

MapameTtpbl P31.22 n P31.23 B OCHOBHOM MCMOSb3YHOTCH A1 ONpeaeneHuns,
HaxoauTcsa N BbIxoaHas vacTtorta M4 B 3agaHHOM AvanasoHe YacToT.

Mpn poctuxeHnun yactoTbl 1, Korga BbixogHasa 4Yactota MY gocturaer
UV NpeBbILIaeT ypoBeHb 0bHapyxeHus yactotbl (1 n 2) (P31.22) c yyetom
AvanasoHa obHapyxeHust yactoTbl (1 1 2) (P31.23), cpabaTbiBaeT gocTvxkeHne
YacToTbl 1; Mocne COOTBETCTBYIOLLIEro AENCTBUS BbIXOAHOW KIemMbl, Koraa
BbixogHas 4actota [14 cHwkaeTcs Oo 3HadeHus (P31.22), poctukeHuve
YactoTbl 1 cbpackiBaeTcsi. [oCTKeHne 4acToTbl 1 uMeeT oTpuuaTterbHyto
Noruky, npy cpabaTbiBaHUM CTaTyC COOTBETCTBYHLLEro Bbixoga — BbIKI1; npu
cbpoce cTaTyc cooTBeTCTBYtoLLEro Bbixoda — BKJ1.

Mpwn focTwKeHUN YacToThl 2, Koraa BbixogHas YactoTa MY gocturaet mnm
npeBbIlaeT ypoBeHb 06HapyxeHus vactotbl (1 n 2) (P31.22), cpabaTbiBaeT
obHapyxeHne 4acToTbl 2; Mocrie COOTBETCTBYIOLLEro [AeNCTBUA BbIXOAHOW
Kremmel, Korga BbixogHasi YactoTa 14 cHoBa cHukaeTcst fo 3HadveHns (P31.22)
C y4YeToMm AuanasoHa obHapyxeHus yacTtoTbl (1 n 2) (P31.23), obHapyxeHne
YacToTbl 2 cOpacbiBaeTcs. [1OCTMXEHME YacToTbl 2 MMEeT MONOXUTENbHYIO
NOrnKy, Npu cpabaTbiBaHWK CTaTyC COOTBETCTBYMoLero Bbixoga — BKI1; npu
cbpoce craTyc cooTBeTCTBYOLLEro Bbixoda — BbIKJI.

YcTaHoBKa (PYHKUMM BbIXOAHOW KreMMmbl Ha «5: [JoCTKeHne 4acToTbl B
3aJaHHbIX npegenax», cm. Puc.6.17.
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BbixoHas yacTota
A

P31.23
[vanasoH

I A N _{_ 0o6HapyxeHuns
f B vacTotbl (11 2)
>
P31.22 -A\--______/V. 3123
A 0 a Bpewmst
oBHapyxeHUst N _\ - —— - 7/:. oBHapyeHUs
vacToThl (11 2) '

yacToTsl (11 2)

A
BbixoaHble

KnemMmbl ,_| |_| .
BKnN BbIKN  BKN |_|
11 1 1

Puc. 6.17 [QuanasoH docmuxeHusi 3a0aHHOU Yacmomsl 2

Bpems

YcTaHoBKa yHKUUM BbIXOAHOMW Kremmbl Ha «10: JoCTkeHne 4acToTbl 1»,
cMm. Puc. 6.18

BbixoHas yacTota
A

P31.23
[vanasoH

__L____S__&_ oBHapyxeHust
vacTotsl (11 2)
/ \\* | -
S \ /V 3125
n A Bpewms

oBHapyxeHUst N - ——- — - OBHapyxeHus
yacToThl (11 2) yacToTsl (11 2)

BKN BbIKN

[ocTtimkeHne YacToTsl 1 Bpems

A
BbixoaHble
KnemMmbl

Puc. 6.18 uanasoH docmuxeHusi 3adaHHol Yacmoms! 2
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YcTaHoBKa (OYHKLUM BbIXOAHOW KNeMMbl Ha «11: OOCTMXKEHME YacToTbl 2»,
cm. Puc.6.19.

BleOﬁlHaﬂ YyacTtoTta
A

P31.23
* [Ouana3soH

0obHapyxeHus

/ ______ T\\K { _ vacrotbl (11 2)

>
P31.22 P31.23  Bpews
[vanasoH _— N - - - - - - [Onana3soH
OBHapYXeHUS  —Pp- obHapyxeHust
yacToTbl (11 2) yacToTbl (11 2)

BleOﬂ,HbIe“
Knemmbl
BKI BbIKN
LocTuxeHne yacToTbl 1 Bpemsa
Puc.6.19. JocmuxeHue yacmomsl 2
DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBoga. U3m.
HanbHbIA KoA hyHKUUM 3Hau.
P31.24 Bpems 0~65535 2 [ ]

HenpepbIBHON
pabotbi(4)

Korga nopaetcsa komanga 3anycka N4, nocne Toro, kak KONMMYECTBO YacoB
HenpepbiBHOM paboTbl JocTuraet 3HaveHuss P31.24, BbiBogMTCS curHan
MHAMKaTopa. BbIxogHOM curHam uHaMKaumm MOXeT ObiTb akTUBUPOBAH NMyTeM
onpepeneHns PyHKLMOHaNbHOrO Koaa BbIXOOAHOW KNeMMbl - «27».

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Usm.
HanbHbIA Kof hyHKUUM 3Hau.
P31.25 CymmapHoe 0~65535 8 [

Bpemsi paboTbl (4)

Korga MY BKMto4eH M CymmapHOe KOnM4ecTBO 4acoB paboTbl JocTuraet
3HayeHus P31.25, BbiIBogMTCA curHan wuHAukatopa. BbixogHow curHan
MHAMKALUM MOXET ObITb akTMBUPOBAH NyTeM onpeaeneHns yHKLUMOHanbHOro
KoAa BbIXOAHOM KNEMMbI - «26».

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. Usm.
HanbHbIA Kof hyHKUUM 3Hau.
P31.26 BepxHuii npeaen 0~655,35 50,00 [
AmnanasoH 4acToTbl
3(Mw)
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P31.27

HwxHuii npenen
OvanasoH 4acToTbl
3(Mw)

0~655,35

45,00

P31.28

BepxHui npegen
[nanasoH 4acToTbl
4(ru)

0~655,35

100,00

P31.29

HwxHui npenen
[Mana3oH 4acToTbl
4(T'u)

0~655,35

90,00

[OuanasoH 4actoTbl 3 COOTBETCTBYET (DYHKUMOHANbHOMY Ko4y KremMbl
«38», a iMana3oH 4acToTbl 4 COOTBETCTBYET (PYHKLMOHANBHOMY KOAY KIieMMbl

«39».
Fpynna P32. ®yHkuuu aHanoroBbix BxoaoB (Al)
DyHKUMO- HasBsaHue [nana3oH HacTPOMKU 3aBoga. Usm.
HanbHbIA KOA hyHKUUM 3Hau.
P32.00 Twn Bxoga Al1 0~3 0 [
P32.06 Twn Bxopa Al2 0~3 0 [
HaCTpOVIKa napamMeTpoB ThMNa aHasioroBoro Bxoaa:
0: 0~10 B;
1: -10 B ~ +10 B (Tonbko Ansa nnatbl pacwmpeHus 1/0-B)
2: 0~20 MA;
3: 4 mA ~20 VA
DyHKUMO- HasBaHue [unana3oH HacTPOWKu 3aBog. Uam.
HanbHbIN KOA byHKUMN 3Hau.
P32.01 DyHKUMA BXOAA 0~7 0 n
Al1
P32.07 dyHKUMA BXOAA 0~7 0 n
Al2

P32.01 n P32.07 yctaHaBnuBaloT yHKLMIO aHanoroBbix Bxogos Al:

0: Het

1: 3apaHHaA yactoTa
2: dakTM4yeckas 4yacrtora

3: 3apaHue

4~7 pe3sepB

MOMEHTa
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DyHKUMO- HasBaHue [nana3oH HaCcTPOWKK 3aBoga. U3am.
HanbHbIN KOA hyHKLUUM 3Hau.

P32.02 HwxHuii npenen -100,00~327,67 0 []
Al1 (%)

P32.03 BepxHui npeaen 0,0~6553,5 100,0 []
Al1 (%)

P32.04 dunbrpaumsa Al1 0~65535 10 n
(mc)

P32.05 Peseps

P32.08 HwxHui npenen -100,00~327,67 0 [
Al2 (%)

P32.09 BepxHui npegen 0,0~6553,5 100,0 []
Al2 (%)

P32.10 dunbrpaumsa Al2 0~65535 10 n
(mc)

P32.11 Peseps

KombuHauns BepxHUW/HWXHUI npeAen SBhseTcsa  KoadduUMEHTOM
NPOMOPLMOHANBHOCTH.
M3meHsa Bpems punbTpaumm, MOXHO YNyylinTb MOMEX03alUMLLEHHOCTb
BXOAHOW KNeMMbl, MOCKOMbKY aHaroroBbil BxoA 4depe3 krnemmbl Al1 un Al2

0ObIYHO COAEPXKUT OMpPEeAEneHHbIn CUrHam MomMex.
BpemMs ounbTpaumm, Tem Gorblue 3agepikka peakuym KrneMmbl.

OpHako, 4Yem Gonblue

DaKTNYECKMIN BXOA = aHarnoroBbIin BXOA X (BEPXHWI Npeaen BXoAa - HKHUN
npeaen Bxoga) + HWKHUIA Npeaen Bxoaa

Mpynna P33. ®yHkLMM aHanoroBbIx Bbixoaos (AO)

DyHKUMO- HasBsaHue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIA koA pyHKUUM 3Hau.
P33.00 DyHkumna AO 0~30 1 [

(DyH KU1 aHarnorosoro Bbixoga

HacTtpoiiku DyHKUMSA CooTBeTCTBYHOLLEE OTHOLIEHUE
0 Be3 dyHKumn -
1 BbixogHol Tok 0-le cootBeTcTByeT 0-10 B
2 BbixogHoe HanpspkeHne 0-Ue cootsetctyeT 0-10 B

INSTART
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3 BbixogHON MOMEHT 0-Te cootBetcTByeT 0-10 B

4 Hanpsixenne 3MT 0-Udc cootBetctayet 0-10 B

5 MonHasi MoLHOCTb 0-Pe cootBetctByet 0-10 B

6 AKTUBHasi MOLLIHOCTb 0-Ne cootBetctyeT 0-10 B

7 dPakTnyeckast CkopocTb 0-Ne cootBetctyeT 0-10 B

8 3afaHHasi ckopocTb 0-Ne cootsetctyeT 0-10 B

9 Ob6patHas cBa3b Mo 0-Ne cootBetctyeT 0-10 B

CKOpPOCTN

10 Pezeps -

1 Temnepatypa pagunatopa | 0-100 rpagycos cootsetcTaytoT 0-10 B

12 AHanorosbin Al1 0-10 B cootBeTcTBYeT Bbixogy 0-10 B

13 AHanorosbii Al2 0-10 B cootBetcTByeT Bbixogy 0-10 B

14 Peseps

15 ModBus AO 0-10000 cootsetcTByeT 0-10 B

16 ModBus AO1 0-10000 cooTsetcTByeT 0-10 B

DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uam.
HanbHbIN KOA byHKUMYN 3Hau.
P33.01 AO HWXHUIA -100,00~327,67 0,00 =}
npenen(%)
P33.02 AO BepxHui 0,0~6553,5 100,0 =}
npenen(%)

Ecnu TpebyeTcs HaCTPOUTb aHANoroBbIN BbIXOA, MOXHO BOCMONb30BATLCA
3TON  PYHKUMEN. OTperynupoBaHHbIA  aHanoroBbIi  BbIXOA —SABMSIETCA
akTuyeckum Bbixogom krnemmol AO.

MpuBeaeHHble Bbile NapameTpbl OTNNYAKTCSA OT APYTNX (yHKLMOHAMNBHbBIX
KOA0B, M perynmpoBka noenuset Ha Bbixod AO B peanbHOM BpEMEHU.

dakTnyeckmin Bbixof = Bbixod AO x (BepxHui npeaen AO - HWXHWIA npeden
AO) + HwkHuii npegen Bbixoga AO. [dmanasoH ¢aKTU4Yeckoro BbIXO4HOrO
HanpsbkeHus: -10 B - 10 B.

Mpun HacTpolikax NapameTpoB MO YMONYaHMIo

Mpumep 1: Beixoa npeactasnset cobow yactoty 0-50,00 My (HoMUHaNbHas
YyactoTa), KoadpduuMeHT ycunenmns yctaHosneH Ha 100%, a cmelleHue
ycTaHoBneHo Ha 15,000 B, Torga haktuyeckoe BbIXOQHOE HanpshKeHne paBHO
0Bnpn0TlywubB npu 50,00 Iy,
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Mpumep 2: Beixoa npeactasnseT cobown yactoty 0-50,00 My (HomMmnHanbHas
yacrtora), KoadpduuMeHT ycuneHus yctaHoeneH Ha 200 %, a cmelleHne - Ha
15,000 B, Torga daktuyeckoe BbixogHoe HanpsikeHue pasHo 0 B npu 0 My n
10 B npun 50,00 I'u.

Mpumep 3: Beixog npeacraBnseT cob6om BbIxoaHOM TOK 0 - 2 |H (HOMUHanNbHbIN
TOK), KO3 PULIMEHT ycuneHust yctaHoerneH Ha 50 %, a cmelleHwne - Ha 15,000
B, Toraa dakTtuyeckoe BbixogHoe HanpshkeHne pasHo 0 B mpn 0 M'u v 5 B npu
2IH.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Usm.
HanbHbIN KOO OyHKLUN 3Hau.
P33.06 Twn BbIXOAHOrO 0: Het 0 ]
curHana AO 1: 0B~10B
2: PesepB
3: OMA~20mA
4: AmA~20MA
Fpynna P4X. Yactota
Ipynna P40. OcHoBHas
DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uam.
HanbHbIN KOA byHKUMN 3Hau.
P40.00 3apanue ¢ nadenu | 0,00~655,35 5,00 n
(Tu)

YacToTa npwu 3anycke yCTaHaB/IMBaeTCA C NnaHesnn, 1 ee MOXHO U3MEHATb
HaXatuem KHOMOK.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIW KOA byHKUMN 3Hau.
P40.01 BepxHui npeaen 0,00~655,35 50,00 []
YacToTbl (')

Yactota npedenbHOro HampsikeHuss — OTO  MUHMManbHas 4acToTa,
CcooTBeTCTBYyOLWan MakcumaribHoOMYy BbIXOOAHOMY Hanps>XxeHuo 4.
HoMuHanbHOe 3HaveHne 4acToThl, COOTBETCTBYKOLLEE ABUraTENO, YKa3aHo Ha
nacrnopTHon Tabnuyke anekTpoasuratensa.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIA Kof pyHKUUM 3Hau.

P40.02 Bpemsi pasroHa 0,00~500,00 5,00 ]
1 (cek)

P40.03 Bpewms 0,00~500,00 5,00 [ ]
3ameanexus 1
(cex)
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B aT01 (hyHKLMM MOXKHO yCTAHOBUTBL CKOPOCTb, C KoTopow MY yckopsieTcs Ao
NOCTOSIHHOW CKOPOCTY UMW 3aMefISieTCsl C MOCTOsIHHOW CKOPOCTM A0 npouecca
OCTaHOBa MOCe ero 3anycka.

Bpemsi pasroHa 1: Bpemsa P40.02, ucnonb3yemoe [Afsi NOBbILEHMUS
BbIXOAHOW YacToTbl MY ¢ HyNeBow YacToTbl 40 MaKCUMarbHOW.

Bpemsi 3amegnenus 1: Bpemsi P40.03, ncnonb3yemMoe ANs CHWDKEHWS
BbIXOAHOW YacToTbl MY ¢ MakcumanbHOW YacToTbl 4O HYNEBOWA.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIA Kof hyHKUUM 3Hau.

P40.04 Bpemsi pasroHa 0,00~500,00 5,00 [ ]
2 (cek)

P40.05 Bpemsi 0,00~500,00 5,00 []
3ameanexuns 2
(cex)

P40.06 Bpemsi pasroHa 0,00~500,00 5,00 [
3 (cek)

P40.07 Bpewms 0,00~500,00 5,00 ]
3ameanexuns 3
(cek)

P40.08 Bpewmsi pasroHa 0,00~500,00 5,00 [ ]
4 (cek)

P40.09 Bpems 0,00~500,00 5,00 []
3amennexus 4
(cek)

B pononHeHue k paHee onpegeneHHoMmy BpemeHu pasroHa 1 (P40.02) u
BpemeHu 3ameaneHus 1 (P40.03) MOXHO onpegenuTb TpU rpynmnbl BpeMeHU
pa3roHa U 3amenneHust (Bpemsi pasroHa W 3aMefneHus 2, BpeMsi pasroHa u
3ameprieHns 2, Bpemsi pasroHa v 3amenneHust 4). MNocpeacTeom onpegeneHus
knemmbl DI (npu BbIGOpe OYHKLUUM BpEMEHM pa3roHa U 3aMeAneHUst) MOXHO
BblBGpaTh pa3nnMyHoe Bpemsi pa3roHa v 3aMeAIeHUst NPy PasryHbIX COCTOSTHUSX
Knemmbl. 3HayeHusi 3TWX Tpex rpynn BPEMEHW pasroHa U 3aMenneHus
aHanornyHbl napametpam P40.02 n P40.03.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. Usm.
HanbHbIA koA hyHKUUM 3Hau.

P40.10 Bpems yrna 0,00~10,00 0,00 [
yckopenus 0 (cek)

P40.11 Bpewms yrna 0,00~10,00 0,00 ]
yckopeHus 1 (cek)

P40.12 Bpems yrna 0,00~10,00 0,00 n
3ameanexuns 2
(cek)
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P40.13 3akpyrnenue yrna | 0,00~10,00 0,00 [
3ameanexus 3
(cex)

P40.14 Tun yckopeHus/ 0~3 0 u
3ameaneHus

Bpewmsa yrna yckopeHusi n 3amegnexusi: spemss P40.10 - P40.13 yyacTka
Oyr NpUMeHsieTcs AN ynyylleHns NaBHOCTW HavaslbHOro M KOHEYHOro
CerMeHTOB MnpoLlecca yckopeHust u 3amegnenus. OObl4HO Mcnonb3yeTcst Ans
cucteM, TpebyloLmx NNaBHOMO PerynMpoBaHusi CKOPOCTY.

P40.10 - P40.13 npeactaBnstoT coboi napameTpbl S-o6pasHoi KpuBoW
(kpuBOW CKOPOCTH) BO BpEMS paboTbl ABUraTens, koraa 3aaaH MHOrOCKOPOCTHOM
pexum paboTbl nepekntovatens. OHu 3aaatoT Bpemsi pasroHa (P40.02), Bpemsi
3ameaneHus (P40.03), sBpems yrna npu yckopeHun (P40.10 n P40.11) n Bpewms
yrna npu 3amegnexdun (P40.12 n P40.13). 3Tu napameTpbl HENOCpeaCcTBEHHO
BMNUSIOT HA XapakTepucTUKn S-o0bpasHon KpMBOW 1, CriefoBaTenbHO, HanpsaMyo
CBA3aHbl C 3PPEKTUBHOCTBLIO paboThl U yAOGCTBOM JKCMnyaTauum ABUratens.
KoHKpeTHble MOMOXEeHNs BbllLeyKa3aHHbIX NapameTpoB B S-06pa3Hoii KpMBOK
paboTbl ABUraTens nokasaHbel Ha PucyHke 6.20.

Mapametp P40.14 B OCHOBHOM MCMOMb3yeTcsa AN cueHapus NpUMeHeHUs
nogbeMHbIX MexaHnamoB: P40.14=1 nogaBneHue yrrna B COCTOSIHUN YCKOPEHUS;
P40.14=2 o3HavyaeT nopgaBneHwe yrna B COCTOsiHUM 3amegnexus; P40.14=3
0O3HayaeT noAasneHve yrna B COCTOSHUN YCKOPEHUS 1 3aMeaneHunst.

A CkopocTb V

P40.11 P40.12

P40.02 P40.03

P40.13
P40.10 Bpews t

Puc.6.20. lNonoxeHusi napamempos Ha S-o6pa3Holi kpusol pabomsi dgueamerns

DyHKUMO- HasBsaHue [nana3oH HacTPOMKU 3aBoga. Usm.
HanbHbIA KoA hyHKUUM 3Hau.
P40.15 MameHeHne 0~200 190 []
ycKkopeH/
3ameaneH! (%)
P40.16 MameHeHne 0~200 200 ]
ycKkopeH/

3ameaneH2 (%)
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C nomowpbto Hactpoek P40.15 un P40.16, P40.04 - P40.09 pasroH wu
3aMefJIeHe MOXHO COrniacoBaTh B COOTBETCTBUM C haKTUUECKON CKOPOCTbLIO.

I'pynna P41. MHorocTyneH4yaTtoe 3agaHue

®DyHKLUMO- HasBaHue [unana3oH HacTPonkun 3aBoa. Usm.
HanbHbIN KO dyHKUMM 3Hau.
P41.00 CkopocTb 0 (u) 0,00~655,35 0,00 ]
P41.01 CkopocTtb 1 (') 0,00~655,35 0,00 [
P41.02 CkopocTb 2 (u) 0,00~655,35 10,00 ]
P41.03 CkopocTb 3 () 0,00~655,35 20,00 ]
P41.04 CkopocTb 4 ('u) 0,00~655,35 30,00 [
P41.05 CkopocTb 5 (I'u) 0,00~655,35 40,00 [
P41.06 CkopocTb 6 (M) 0,00~655,35 50,00 n
P41.07 CkopocTb 7 ('u) 0,00~655,35 60,00 u
P41.08 CkopocTb 8 (') 0,00~655,35 0,00 [
P41.09 CkopocTb 9 (u) 0,00~655,35 0,00 [
P41.10 CkopocTtb 10 ('y) | 0,00~655,35 0,00 [
P41.11 CkopocTtb 11 ('y) 0,00~655,35 0,00 [
P41.12 CkopocTtb 12 (I"y) | 0,00~655,35 0,00 [ ]
P41.13 CkopocTb 13 (I'u) 0,00~655,35 0,00 n
P41.14 CkopocTtb 14 (I'y) | 0,00~655,35 0,00 ]
P41.15 CkopocTtb 15 (I'y) | 0,00~655,35 0,00 [

B3anmocssa3sb mexay KOMOWMHALMEN CUrHanoB KINemMm W 3afdaHHoM
CKOPOCTbHO.

Knemma Knemma Knemma Knemma Howmep MapameTp
MHoro- MHoro- MHoOro- MHoro-
CTYNeH4YaToro | CTYMeH4YaToro | CTyMmeH4YaToro | CTyneH4YaToro
p 3 p 2 F 1 pexuma 0
0 0 0 0 CkopocTb P41.00
0
0 0 0 1 CkopocTb P41.01
1
0 0 1 0 CkopocTb P41.02
2
0 0 1 1 CkopocTb P41.03
3
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0 1 0 0 CkopocTb P41.04
4

0 1 0 1 CkopocTb P41.05
5

0 1 1 0 CkopocTb P41.06
6

0 1 1 1 CkopocTb P41.07
7

1 0 0 0 CkopocTb P41.08
8

1 0 0 1 CkopocTb P41.09
9

1 0 1 0 CkopocTb P41.10
10

1 0 1 1 CkopocTb P41.11
1

1 1 0 0 CkopocTb P41.12
12

1 1 0 1 CkopocTb P41.13
13

1 1 1 0 CkopocTb P41.14
14

1 1 1 1 CkopocTb P41.15
15

B npuBegeHHoN Bbiwe Tabnuue cocTosiHMe “0” o3HayaeT oTCyTCTBUE
BXOOHOIO CUrHana Ha BXOAE, a COCTosiHue “1” — Hanuume BXOOHOro curHana
Ha Bxoge. Crneaylowuii npuMep NOSICHAET BbiLenpuBeaeHHyo Tabnuuy: Mpu
HanuuuM BXOOHOrO CUrHana Ans 3agaHus ckopoctu 0, BXogHOro curHana Aans
3aflaHns CKOpOCTW 1, OTCYTCTBMM BXOAHOIO CuUrHana Ans 3agaHusi CKopocTu
2 1 OTCYTCTBMM BXOOHOMO CUrHana Ansl 3afaHusi CKopocTU 3 OBOWYHBLINA Kof
paseH “0011”, n cooTBETCTBYIOLLEN 3a4aHHON CKOPOCTbIO SBNSETCS 3ajaHue
CKOPOCTU 3, 3Ha4YeHne CKOPOCTM KOTOPOro 3agaetcsa napamerpom P41.03.

MHoroctyneHyatoe ynpaBrneHue MOXET WCMonb3oBaTbCsl AN 3adaHust
onopHoro curHana MU-perynstopa, 3agaHns HanpsikeHusl Ans pasnernbHoro
pexxuma U/f n T.4. B AONONHEHWE K MHOTOCTYNEHYaTOMY yrpaBreHuto pyHKUmei
CKOpOCTU, YTOObI YAOBNETBOPUTbL HEOBXOAUMOCTb B MEPEKIOYEHUN MeEXDY
pasnMYHbIMU 3adaHHBIMU 3HAYEHUSIMUA.

DyHKLUMO- HasBaHue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIN KoL byHKUMM 3Hau.
P41.16 YacTota 0,00~50,00 5,00 [ ]
TOM4YKOBOro
pexuma ('y)
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P41.16 — 3HayeHWe YacToTkl, 3agaHHOe Npy paboTe B TONMYKOBOM PEXUME.

Mpynna P5X. PerynupoBka 3agaHus CKOPOCTU
Fpynna P50. Onepauusa BcnoMoraTenbHOro 1 OCHOBHOro KaHana

DyHKUMO- HaszBaHue [nana3oH HaCcTPOMKU 3aBoga. U3m.
HanbHbIA KoA, chyHKUMM 3Hau.
P50.00 BcnomoratenesHbivi | 0: He onpeneneH 0 n

KaHan 1: Al
2: A2
3: Het
4: pesepB
5: 3HayeHve napameTpa
P51.07

m———» (o)
. fcm

fa ———»(P5000)-""

Puc. 6.21. Cxemamuyeckoe u3obpaxeHue 0ropHO20 cueHara 8crioMo2ameribHo20 KaHana

Mo ymonuanutio 3HayeHune fcm ycTaHaBnuBaetcs napametrpom P10.03
Nno OCHOBHOMY oOMoOpHOMY 3HadeHuto fm. [pu BbiGope dyHKUMM «44»
Ha uudposBom Bxope DI: Koraa OCHOBHOe W BCMOMOraTeslHoe OMopHbIe
3HaYeHNs] Pa3OMKHYTOTO KOHTypa MEepeklloyaloTcs Ha BcrnomoratenbHoe
OMOpHOE 3HayeHne, OCHOBHOE OMopHoe 3HadeHue fm nepekniovaetcss Ha
BCromMoratensHoe onopHoe 3HaveHune fa(P50.00).

DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KOA pyHKLUN 3Hau.
P50.01 KombuHauus 0: Het 0 n
OCHOBHOIO 1 1:0cHoBHoW

BCMomoraTesfibHoro | +BcrnomMoraTenbHbin
2: OcHoBHOMN
-BcnomoratenbHbIn
5: MakcumanbHoe 3HaveHve
6: MnHumanbHoe 3HaveHue
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fn ———— P P50.01 P> feom

fa

Puc. 6.22 Cxemamuyeckoe usobpaxeHue KoMBUHayUU OCHOBHO20 U 8CIOMO2amerlbHO20 KaHana
Pa3oMKHYmo20 KoHmypa

OcHoBHas 1 BcrnoMoraTenbHas obpaTHasi CBsi3b MOTyT GbiTb aHanoroBbIMu
WY UMMYTbCHBIMU.

OcHoBHOe ornopHoe 3HayeHne fm 1 BcnomoraTenbHoe ornopHoe 3HaveHwe fa
MOTYT YNpaBnATbCA NOCPEACTBOM «CITOXEHUSA», «BbIYUTAHUSA», KMaAKCUMyMa»
N «MUHUMYMaY».

OCHOBHOW 1 BCMOMOraTernbHbI KaHanbl 3ajaHusi YacToTbl B PAa30MKHYTOM
koHType P50.01 onpegenstotcsa cnegyowmmM obpasom.

0: Het

1: OcHoBHOM+BcnomoraTenbHbIN: BcnoMmoratensHoe onopHoe 3HaYeHne
YacToTbl HaKMaablBaeTCs Ha OCHOBHOE OMOpHOE 3HayeHue, yHKUMS —
KCIIOXEHUE.

YactoTa
A
fmax ______________ fcom
fa
fm

P Bpems
Puc. 6.23 KombuHayusi « OcHogHoUli+BcriomozamerbHbIl» kaHasbl 3ad0aHusi Yacmomsai
KomburHaums kaHanos B Pa30MKHYTOM KOHTYype fcom = ocHoBHas onopHas
yacrtota fm + BcnomoraternbHas OornopHas YacTtoTa fa
2: OcHoBHOM - BcnomoratenbHbIN: BcrnomoratensHoe onopHoe

3Ha4YeHne 4acToTbl HaKknaablBaeTcA Ha OCHOBHOE ONMopHOe 3Ha4YeHue, (byHKLl,VIﬂ
— «BblYUTAHUEY.
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YacToTa

A f,

fm

P> Bpewms

fcom

Puc. 6.24 KombuHauus « OcHosHoli-BcriomozamerbHbll» KaHanbl 3adaHusi Yacmomal

KOM6VIHVIpOBaHHaﬂ ornopHasa 4actoTa B Pa3OMKHYTOM KOHTYype fcom =
OCHOBHas OnopHasa 4YacTtoTta fm - BcnomoraTensHas OnopHasa 4YacTtoTa fa

5: MakcumanbHoe 3HayeHue: Bb|6|/1paeTc;1 MaKkcumarbHoe 3Ha4YeHune u3
OCHOBHOIO OMNOPHOro 3Ha4YeHnA fm 1 BcnomoraTtensHoro OMNOPHOro 3Ha4YeHnA fa.

YacTtota

A

fa

fCO m

fm

P> Bpewmsi

Puc 6.25 KombuHayusi «MakcumarbHoe 3Ha4eHue» KaHarbl 3adaHusi Yacmomal

6: MuHumanbHoe 3HayeHue: BbibvpaeTca MyHMManbHoOe 3HayYeHve u3
OCHOBHOIO OMOPHOrO 3Ha4YeHns fm 1 BcnomoraTensHOro onopHOro 3HaveHus fa.
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YacTtoTa

A

fcom

fa

P> Bpewmsi

Puc. 6.26 KombuHayus «MuHumansHoe 3HaqyeHue» KaHarbl 3a0aHusi 4acmoms!

Ecnn  vactoTa,
I
I
I
— YacToThl,
I
HWXHUM MpeaenamMu.

COOoTBeTCTBYHOLWadA

KOMBUHUPOBaHHOMY
3HayeHuto fcom, npeBbIlAET BEPXHUA W HWKHWIA Npeaensi
BbIXO[HAsi YacToTa OrpaHW4MBaEeTCs BEPXHUM U

I'pynna P51. NMNO-perynupoBaHue

MWA-perynupoBaHne npencTaBnser cobor pacnpoCcTpaHEHHbI MEeTof,
ynpaBrneHusi npoLieccaMmu, KOTopbI perynmpyet BbixogHyto YactoTty MY nytem
BbIMOMHEHNS1 MPOMOPLUMOHAIbHBIX, WHTErpanbHbiXx U  AuddepeHumanbHbIX
onepawuuiiNo BbISIBIIEHNIO OTKIOHEHU MEXY KOHTPOIbHbIM CUrHanomobpaTHom
CBSI3V W 3a4aHHbIM curHanom, obpasysi cuctemy oTpuuatenbHo obpaTHon
CBSI3W [ON11 COOTBETCTBUSI KOHTPOSbHOTO 3Ha4yeHusi 3afaHHOMY 3HayeHwuto.
MpumeHsieTcs Ana ynpaBreHus TakMMu npoueccamu, Kak perynvpoBaHue
pacxofa, AaBneHus u Temnepatypbl. OCHOBHas NpuHUMnuansHas 6rnok-cxema

ynpasneHusa BblrmagnT crnegyrowmnm oﬁpaaoM.

YCTaHOBUTS SHaUeHNS

MponopLytoHansHoe
3BeHo P51.09 Ky

8
%

P51.07~P51.08
Mpegen
oTkrioHeHUA

SamwyTsiit P51.07

BuiGepute P51.13
(Bepx+ui npegen
WHTErpUpoBaHAs)

VHTerpansHoe 3seHo
P51.10 £Ki

KOMTYP | P51.14~P51.21

oBpaTHoi Al
casan a2

Benuuika o6paTHoIl |

Iudbcepenupnanshoe
3seHo P51.11

=
z

YCTaHOBUTS SHaUeHUA
P51.04~P51.06

conn s saunoyrom | ¢ | B0 Acen
Yonype

€ - nocnennee

BamksyThiii Al0

KOHTYD Al

oBpaTHoi A2
cesan ol

- Tekywee
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DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. U3m.

HanbHbIA Koa byHKUMN 3Hau.
P51.00 NMna ynpasnenne | 0: 3anpet N 0 []
1: Paspewenve NMA
P51.01 OcHoBHoW kaHan 0: 3HayeHve napameTpa 0 []
3ajaHus (P51.07);
1: Al1;
2:Al2;
6: Modbus RTU
P51.02 BcnomoratenbHbit | 0: 3HaveHne napametpa 2 []
KaHan 3agaHus (P51.07);
1:Al1;
2:Al2;
6: Modbus RTU
P51.03 KombuHauus 0: Her; 0 n
OCHOBHOIO U 1: OcHoBHoOW +
BCMOMOraTeflbHoro | BCrnoMoraTenbHbIN;
2: OCHOBHOM -

BCroMoraTerbHbIi;

5: MakcumansHoe
3HayeHue;

6: MMHMManbHoe 3HayeHue.

B cucteme 3amMKHYTOro KOHTypa C OGpaTHOM CBSA3blO, NPU  HaNM4uu
OCHOBHOMO ¥ BCMOMOraTeflbHOro KaHana 3afaHusi, OCHOBHbIM OMOPHbIM
3Ha4yeHMeM MOXeT ObITb BHYTpEHHee, aHaroroBoe, KOMMYHWUKaLMOHHOe
OMOPHOE 3HaYeHVe; BCOMOraTernbHbIM OMOPHBLIM 3HAYEHVEM MOXET CIYXWUTb
aHanoroBoe, BHyTPEeHHee OMOPHOEe 3HaYeHue.

DyHKLMS OCHOBHOIO ¥ BCIOMOraTenbHOro YNpaBrieHNs ONOpPHbIM 3aMKHYThIM
KOHTYpOM aHanormyHa TakoBoW AN pa3oMKHYTOro KOHTypa. bonee nogpobHyto
nHdopmaumto cm. B P50.01.

AHanorosble nMapamMeTpbl 3aMKHYTOrO KOHTypa YynpaBneHus,
=== | TaKMe KaK OCHOBHOW OMOPHbIN CWUrHam, BCMOMOraTernbHbIi

— OMOPHBIN CUrHar, OCHOBHas obpaTHas CBA3b 1 BCoMoraTternbHas
— obparHas cBs3b, He MOTyT ObITb YCTAHOBIEHbI HA OOWH U TOT Xe
KaHarn.
®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Usm.
HanbHbIN KOO PyHKLMN 3Hau.
P51.04 OC ocHoBHOro 0: 3HayeHve napameTpa 1 []
KaHana (P51.07);
1: Al1;
2: Al2;

6: Modbus RTU
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P51.05 oC 0: 3HayeHve napameTpa 2 []
BcnomorarensHoro | (P51.07);

KaHana 1: Al1;
2:Al2;
6: Modbus RTU
P51.06 KombuHauus P51.06 KombuHauus 0 n
kananos OC kaHanoe OC 0:
Her;

1: OcHoBHOM +
BCMOMOraTenbHbIN;
2: OCHOBHOW -
BCroMoraTernbHbIN;
5: MakcumanbHoe
3HayeHve;

6: MuHumanbHoe
3HaveHve.

B cucteme 3aMKkHyTOro KOHTypa C 0OOpaTHOW CBS3bIO OCHOBHas MU
BCMomoratenbHass obpaTtHas CcBA3b MOryT OblTb @HanoroBbiMU UK
MMMYIbCHBIMU.

DyHKUMM OCHOBHOWM WM BCMOMOraTernbHOW 0OpaTHOM CBSI3W B 3aMKHYTOM
KOHTYpe mnpouecca TakMe >Xe, Kak U [Afs OMOPHOro curHamna npouecca B
3aMKHYTOM KOHTYpe 1 OMOPHOro CurHana npowecca B pasoMKHYTOM KOHTYpe.
Bonee nogpobHyto nHdpopmaumio cm. B P50.01.

DyHKUMO- HasBsaHue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIA koA hyHKUMUM 3Hau.
P51.07 3aganue M0 0,00~10,00 0,70 [

Mepen onpegeneHnem onopHOro 3Ha4YeHKs NpoLecca B 3aMKHYTOM KOHTYpe
cnepyert BbIOpaTh B napameTpe P51.00=1.

Ecnn Tekywmin pexum ynpaBrneHus npefctaensieT cobor npouecc
3aMKHYTOrO KOHTYpa C aHaroroBol obpaTHoi cBsA3bto, Npu ycTaHoske P50.01
B 0, P51.07 ncnonb3yetcs Ans onpegeneHns onopHOro 3HavyeHusi 3amMmKHyTOoro
KOHTYpa.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBog. Uzm.
HanbHbIN KOO chyHkuMn 3Hau.

P51.09 [NponopuunoHansHoe 0,000~10,000 0,500 ]
3BeHo Kp

P51.10 WHTerpanbHoe 3seHo | 0,000~10,000 0,500 ]
Ki

P51.11 OuddepeHumansHoe | 0,000~10,000 0,000 ]
3BeHo Kd
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Yem BbllLe 3HaYeHMEe MNponopumMoHanbHOro ycunennss Kp, tem 6Gonblue
ob6bem perynmpoBkM U TeM ObICTpee OTKMMWK, HO CIMLLKOM GOMbLUOe 3HaYeHne
MOXET BbI3BaTb KonebaHus B cucteme; 4eM Huxe 3HadeHve Kp, Tem Gonee
ycToMuMBa cucTeMa U MeaJieHHee OTKNMK. YeM Bbille 3HauyeHWe BpeMeHU
nHTerpupoBaHus Ki, Tem megneHHee oTKNMK 1 6onee cTabunbHbIA BbIXOAHOW
curHan, xyxe crnocobHOCTb KOHTpOns (pryKTyauui MHTEHCUBHOCTM CUrHana
obpaTtHol CcBs3n; YyeMm Hmke 3HadeHue Ki, TeM ObicTpee OTKMMK U CunbHee
nyKTyauum BbIXOOHOTO CUrHana; CrvLIKOM HU3KOE 3HAaYEeHUe MOXET BbI3BaTb
konebaHusi. YcTaHoBUTbL npefden ycuneHus auddepeHumaTopa MOXHO
npu nomowy BpemeHn AnddepeHumpoBaHns Kd Takum obpa3om, 4ToObl
obecneuntb HeOHXoAMMBIN YpOBeHb AnddepeHLmanbHOM CocTaBnsaowWwen Ha
HWU3KOW M BbICOKOW yacToTe. Yem Gonblue Bpemsi auddepeHumpoBaHus, Tem
BblLLE AManasoH PeryrnmpoBKu.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Uam.
HanbHbIN KOO byHKUMM 3Hau.
P51.12 Onepauus 0: Mpw npeBbIWeHUN 0 []
MNHTErpMpoBaHus 4acToThbl CTON
VHTErpypoBaHve

1: Mpu npeBbIEeHNN
4acToTbl NPOAOMKaThb
VHTErpypoBaHue

HaHHas dyHKUMA onpefensieT  KOHKPETHbIM  pexum  paboTbl  npu
perynnpoBaHum npoLiecca B 3aMKHYTOM KOHTYpe.

Ecnwu BbIxoa npolecca perynnpoBaHus no 3amMKHYTOMY KOHTYpY JoCTUraeT
BEPXHEro Unu HmxHero npefena 3agaxus (P70.00 nnn P70.01), cywecTtByet
[Ba BapvaHTa AeNCTBUIA NPYU UHTErPUPOBAHWN.

0: Ecnm yactota pocTtvraeT BepxXHero M HWXKHero npenenos,
perynupoBaHuMe WHTErpMpoBaHWs OCTaHaBNMMBAETCA: WHTerpasnbHoe
3HayeHWe OCTaeTCs HEeW3MEHHbIM, a MnpyW W3MEHEHWU pasHWLbl MeXay
3afaHHbIM 3HaYeHVeM 1 3Ha4YeHnem obpaTHON CBA3N MHTEerpanbHoe 3HaYeHne
OyneT NBMEHSTLCA COrMAacHO ATOMY U3MEHEHWIO.

1: Ecnu vactota [pocTuraer BepXHEro W HWXKHEro npeaenos,
MHTerpanbHoe perynupoBaHWe MPOAOINKAETCA: MHTerpanbHoe 3HaveHune
pearvpyet Ha W3MeHeHWe MexAay 3afaHHbIM 3Ha4YeHMeM W 3HayYeHuem
obpaTHOI CBSI3M B peanbHOM BPeMeHW, eCnv He AOCTUIHYT BHYTPEHHWI npeaen
UHTerpupoBaHus. [pu M3MEHeHUN pasHULbl Mexay 3aAaHHbIM 3Ha4YeHUeM 1
3HayYeHnem obpaTHoin cBA3K noTpebyercst Oomnblue BPeMeHW AN OCTaHOBKM
WHTErpypoBaHns, Npexae YeM MHTerpanbHoe 3HaveHwe rnocregyeT 3a 3Tum

DyHKUMO- HasBsaHue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIA koA hyHKUUM 3Hau.
P51.13 BepxHuii npegen 0,0~6553,5 100,00 | m
MHTErpypoBaHusa

(P70.00) (%)
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P51.14

BepxHui npeaen
ocC nna (%)

0,0~6553,5

50,0

P51.15

HwxHui npenen
OoC nNna (%)

0,0~6553,5

0,0

P51.16

BepxHui npeaen
BbIXOHOMO
curvana NAA (%)

0,0~6553,5

100,0

P51.14 - P51.16 yctaHaBnuBaloT MpefenbHOe 3HayeHue B ynpasreHun

MpoLIeCCOM B 3aMKHYTOM KOHType.
obpatHon cBsis3n MWL (P51.14),

Ecnn oHo BbIle BepxHero npepena
HeobxoanMmo oTperynupoBatb €ro B

COOTBETCTBUWN C BEPXHUM NPEOenoM; eCnn OHO HbKe HbkHero npegena, MNAA-

perynmposaHune He npon3BoanTCA.

DyHKUMO- HasBaHue [unana3oH HacTPOWKu 3aBog. Uzm.
HanbHbIN KOO byHKUMYN 3Hau.
P51.17 Pexum cHa 0: 3anpeT pexvma cHa 0 []
1: PaspelueHue pexuma cHa

P51.18 YacTora nepexopa | 0,00~655,35 30,00 [
B pexum cHa (u)

P51.19 3agepxka nepen 0,00~655,35 10,00 [
nepexoaom B
pexum cHa (cek)

P51.20 Honyctumoe 0,00~655,35 0,10 n
OTKMOHEHNe
NS BbIXoAa U3
pexuma cHa

P51.21 3apepxka Bbixoga | 0~6553,5 10,0 [
13 pexumMa cHa
(cek)

MapameTpbl crswero pexuMa. Ecnu pexum cHa paspelleH, MOXHO
YCTAHOBUTb 4acTOTy, 3afEpPXKy, OOMyCTUMOE OTKMOHEeHUe W 3afepxKy npu
BbIXOZE U3 pexxuMa cHa.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIN KoL OyHKUMUM 3Hau.

P51.22 Bpewms yckopenusi/ | 0,0~6553,5 0,0 [
3ameaneHust (cek)

P51.23 Punsrpauymns 0,000~65,353 0,010 ]
BbIXOAHOMO
curHana OC (cek)
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[Mpu BHe3amnHbIX M3MEHEHMAX B 3aMKHYTOM KOHType 3T [ABa napameTpa
MOTyT ObITb HAaCTPOEHbl ONs YNpPaBreHWsi OMOPHbIM 3HAYEHMEM B TeYeHue
HEKOTOPOro BpPEMEHM, TaK YTO B MPOLECChl B 3aMKHYTOM KOHType OyayT
CTabunbHbIMU.

DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIA koA hyHKUUM 3Hau.

P51.24 MuHumansHoe 0,0~10,00 0,0 ]
3HaYeHWe 3agaHus
(%)

P51.25 MuHumanbHoe 0,0~10,00 0,0 []
3agaHve
COOTBETCTBYET
MUHUManbHON
OC (%)

P51.26 MakcumansHoe 0,0~10,00 10,0 ]
3HaYeHWe 3agaHus
(%)

P51.27 MakcumanbHoe 0,0~10,00 10,0 [
3agaHve
COOTBETCTBYET
MaKkcuMmarnbsHomn
OC (%)

P51.24 - P51.27 onpepensieT 3aBUCMMOCTb MEXAY aHaroroBbiM OMOPHbIM
CUrHanoM 3aMKHYTOro KOHTypa U Tpebyemoli obpaTHol cBsA3blo. 3agaHHoe
3HayeHne npeacTaBnsieT cobol MNPOLEHTHOe OTHOoLWEeHMe haKTUYeckoro
3Ha4YeHUs1 3a4aHHON (HU3NYECKON BEMUYMHBI U BENUYMHbI 0BpaTHOM CBA3N K
onopHomy 3HauveHuto (10 B nnn 20 mMA).

BenuunHa A
obparHoii cBA3n,
COOTBETCTBYIOLLAS
MakcUMarnbHomy
3ajjaHHOMy
3HaYeHno

Benuunna
obpaTHoll cBsi3n,
cooTBeTCTBYyloLas i
MWUHUManbHOMY 1

3afaHHoMy !
1
1

3Ha4eHuo

>
MwuHumansHoe MakcumansHoe

3afaHHoe 3afaHHoe
3Ha4yeHune 3Ha4yeHune

Puc 6.25 KombuHayusi «MakcumarnbHoe 3Ha4eHue» KaHarbl 3adaHusi Yacmomal
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BernunHa y
obparHolii cBS3u,
cooTBeTCTBYyLOLas
MakcManbHoMy
3agaHHOMy
3HaueHuto

BenunynHa
obpaTHoii cBs3N,
COOTBETCTBYlOLAs
MUHUManbHOMY

3afjaHHoOMYy
3HaYeHuto

DyHKUMO-
HanbHbIN KOO

P51.28

P51.29

lMocne Havana [MWIO-perynupoBaHus,

MwuHumansHoe
3afjaHHoe
3Ha4eHVe

Puc.6.29. O6pamHoe pezynuposaHue

HasBanue
byHKUUM

MpepycTaHoBneHHas
yactota(l'u)

Bpewms yaepxvBaHus
npeaycTaHoBNEeHHOM
YacToThl(Cek)

[rana3oH HaCTPOWKU

0,00~655,35

0~65535

\/

MakcnumanbsHoe
3afjaHHoe
3HaueHue

3aBopg.
3Hau.

22,0

Uam.

B COOTBETCTBMM CO BpemMeHeM

YCKOPEHUs1, YacToTa CHavana yBennymBaeTcsi 40 3a4aHHON YacTOTbl 3aMKHYTOrO
koHTypa P51.28 n pabGoTa Ha 3TOW 4acToTe MPOAOIKAETCH B TeveHue
HekoToporo BpemeHu P51.29, npexae yem HayaTb paboTaTb B COOTBETCTBUM C
XapakTepucTukamun 3aMKHYTOro KOHTypa. Ecnu dpyHKuMsA npegycTaHOBNEHHON
4YacToTbl B 3aMKHYTOM KOHType He TpebyeTcs, TO WM npedycTaHOBMEHHas

YyacToTa, U BpeMsi yaepkaHus MoryT GbiTb ycTaHoBEHb! Ha 0.

®DyHKUMO-
HanbHbIA Kog

P51.30

HasBaHue
yHKUUM

Bri6op aeiicTaus
nng

[rana3oH HaCTPOMKHU

0: Mpsamoe pencreve
1: ObpaTtHoe pencTeme

3aBopg.
3Hau.

0

Uam.

OTOT napameTp ucnonb3yetcs AN Bblbopa MCTOYHUKA curHana obpaTtHow
ces3u M-perynsartopa.
0: Mpsimoe pencTBME: YacToTa YMEHbLUAETCS C YBENMYEHVWEM curHana

obparHon cBaA3n

1: 06paTH06 OeuncTBuMe: yacTtoTa YBENMNYMBAETCA C yBEITMHEHUEM CUTHana

obparHon cBaA3n
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I'pynna P6X. BektopHoe ynpaBneHue

Ipynna P60. KoHTyp ckopocTu

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Usm.
HanbHbIA koA pyHKUUM 3Hau.

P60.00 Kp Hyneom 0,00~655,35 5,00 [
CKOpOCTU

P60.01 Ki Hynesow 0~65535 73 [ ]
CKOpOCTH

P60.03 Kp Huakow 0,00~655,35 5,00 [
CKOpOCTH

P60.04 Ki Huskon 0~65535 73 []
CKOpOCTH

P60.06 Kp Bbicokoi 0,00~655,35 8,00 []
CKOpoCTH

P60.07 Ki Bbicokon 0~65535 73 []
CKOpOCTH

P60.09 Yacrota 0,0~6553,5 10,0 []
nepeknoYeHns
O (Hynesoii -
Huakom) (%)

P60.10 YacTota 0,0~6553,5 60,0 ]
nepeknoYeHns
f1 (Hn3kon -
BbICOKOW) (%)

Onsa MWO-perynupoBaHnst koHTypa ckopoctn PO, 10 ucnonb3ytotcs B
Ka4yecTBe perynnpyeMbix napameTpoB CEKLMN HyNeBOW CKOPOCTU, @ OCTarbHble
TpW rpynnbl NoApasfenstoTcs Ha Tpy rpynnbl nocpeactsom P60.12 n P60.13.
P1, 11 ncnone3ytoTcs kak perynupyemMble napameTpbl HA3KUX ckopocTeld; P3, 13
MCMONb3YIOTCH Kak perynvMpyemble napameTpbl BbICOKMX CKOPOCTEN.

lpynna napameTrpoB P60 B OCHOBHOM perynupyeT MpomnopLMoHanbHbIv
KoadhdULUMEHT yeuneHns Kp n Bpemsi MHTErpUpOBaHNS perynaropa cKopocTu
Ki.

MponopumroHanbHbI koaddurumeHT yeunexus Kp:

OTperynupyinte ero B COOTBETCTBUM C BEMUYMHOW MOMEHTA MWHepLUn
BpaLLEHNsl MEeXaHW4eCcKoro YCTPOWCTBA, MOAKIIOYEHHOro K Apuratento. B
crnyyae MexaHM4YecK/X YCTPOWCTB € 6OMbLUIMM MOMEHTOM UHEPLMK BpaLleHus,
yBenuysTe KOahdUUMEHT ycunernus P; B cry4ae MexaHW4YecKux YCTPOWCTB C
MarnbiM MOMEHTOM MHEPLIMN BPALLEHWS, yMEeHbLUNTE KOAMMULMEHT yCUNeHns
P.

Ecnn koadpbcdmumeHT ycunennss P 6onblue MOMEHTa MHepuun, aBuratenb
MOXeT KonebaTbCa uUnu «npockakmeatb», XOoTs peakums MULO moxeT ObiTb
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ycKkopeHHon. Hanpotus, ecrnn koaduumeHT ycunenns P MeHblue nHepumm,
peakuuss ynpaBneHus 3amMeanuTcs, a BpeMs MpUBEOEHUS CKOPOCTU K
YCTONYMBOMY 3HAYEHUIO YBEMNYUTCS.

Bpewms nHTerpuposanus Ki:

YcTaHoBka 3HadyeHus 0 03Ha4aeT, YTO MHTEerpupoBaHNe HeAeVCTBUTENMBHO
(ynpaBnsietcst Tonbko koadpduumneHtom Kp). [Ons Toro, 4Tobbl OTKIMOHEHUE
Mexay 3aJaHHOW CKOpPOCTbIO M (DAKTUYECKOW CKOPOCTbIO B YCTOMYMBOM
COCTOSHUM ObINO HyneBbIM, Bpemsi uHTerpupoBaHusa Ki ycTaHaenusaetcsa Ha
3HaveHune, oTnmM4Hoe oT Hyns. Ecnn Ki yctaHoBneHo Ha Hebonbluoe 3HayeHwue,
cucTema pearvipyetr ObICTPO; HO €CnM OHO CIIULIKOM Maro, BO3MOXHbI
konebaHus; ecnun Ki yctaHOBNEHO Ha OomMbLUOE 3HA4YeHue, peakumns CUCTeEMbI
3amennseTcs.

Perynuposka 3HaveHuns Hactponku MN[-perynatopa npu BbICOKOW 1 HU3KOW
CKOpOCTHU:

Ecnn ckopocTb anekTpoaBuraTtens Bbllle, YeM 4YacToTa MepekroveHnst
P60.10, To paborator P60.06 - P60.07, 4TOo nosBonsieT cucteme AOCTUYbL
NyyLero AMHaMUYECKOro OTKIMKa M OTCYTCTBUSA KonebaHwui; ecnn CKopocTb
aneKkTpoaBUraTens Hmxe, Yem vactota nepekntoyerHus P60.09, To pabotator
P60.03 - P60.04. B uenom, 4tobbl NOMy4nTb MYy AUHAMUYECKUIN OTKIMK
MPpU HWU3KOW CKOPOCTM, MPOMOPLUMOHanbHbI koadduumeHT yeunenmsa P60.03
MOXHO COOTBETCTBYIOLIMM 0O6pa3oM yBENMUYUTb, @ BPEMS UHTErpMpoBaHWS
P60.04 MOXHO yMeHbLNTb. ECnn cKOpOCTb HWXKe 4acToTbl NEPEeKioYeHns
P60.10 u Bbiwe yacToTbl nepekntodeHnst P60.09, To pabotatot P60.03 - P60.07.

OnopHas kpvBas

Kpvas obpaTHol cBSA3M
npwu Bbicokom Kp

¥

—~ K

\\

KpvBas obpaTHol cBS3n
npu HM3Kkom Kp

Puc. 6.30 BnusiHue Kp Ha kpusyto obpamHoli cesizu
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KpuBasi o6paTHoli cBsi3an
npwu BbicokoMm Ki

/ OnopHas kpusas

/N~

NS

'
Puc. 6.31 BnusiHue Ki Ha Kpusyto 0bpamHoli cesa3u
®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoa. Usm.
HanbHbIN KoL dyHKUMM 3Hau.
P60.11* Bbibopka koHTypa | 0~50 0 ]
CKOpOCTH
P60.12* PunsTpaumns 0~1000 1 ]
3apaHva
KpyTALEero
MOMeHTa (Mc)
P60.13* Kp(SSl) 0,00~655,35 8,00 []
P60.14* Ki(SSl) 0~65535 73 [ ]

*,D,aHHbIe napameTpbl ABMAKTCA CEPBUCHLIMU. He pekomeHaOyeTca ux
N3MEHATb, 3Ha4YeHMe No YMOJTHYaHUK ABNAETCA ONTUManbHbIM.

Mpynna P61. KoHTyp TOoKa

DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. Uam.
HanbHbIN KOA byHKUMN 3Hau.

P61.00* Kp 0,00~655,35 0,30 ]

P61.01* Ki 0,00~655,35 0,50 ]

P61.02* LLvpuHa nonocsbl 0,00~655,35 200,0 n
nponyckaHunsa(lu)

P61.03* Pexum koHTypa 0~65535 4 ]
TOKa
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*[aHHble napameTpbl SBMASATCA CEpBUCHbIMW. He pekomeHayetca ux
N3MEHATb, 3HaYEHNEe MO YMOMYaHMIO ABNSETCH ONTUMarbHbIM.

Ipynna P62. YnpaBneHne MOMeHTOM

DyHKUMO- HasBsaHue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIA koA hyHKUUM 3Hau.

P62.00 3apgaHue momenTa | 0,0~400.0 0,0 ]
(%)

P62.01 HanpaBneHuve 0: Bnepen 0 []
MOMeEHTa 1: Ha3ag

P62.02 YckopeHue 0,01~655,35 1,00 []
MOMeHTa (Cek)

P62.03 3amennexuve 0,01~655,35 1,00 []
MOMeHTa (CeK)

P62.00 - P62.03 CooTtBeTcTBylOLME NapamMeTpbl B pexvme ynpasBreHus

KPYTSALLMM MOMEHTOM, MyTeM ycTaHoBku P62.01 MoxHO 3apaTtb HanpaBneHve
KpyTslero momeHTa, 0 03HavaeT HanpasneHue Bnepen, a 1 — Hasan; nyTem
ycTaHoBku P62.02 n P62.03 MOXHO 3afaTb CKOPOCTb YCKOPEHWS 1 3amMeaNeHns
KpYTSILLEro MOMEHTa.

Mpynna P63. KomneHcauusi MOMeHTa

DyHKUMO- HazBaHue [nana3oH HacTPOMKK 3aBoga. Uzm.
HanbHbIA koA pyHKUUM 3Hau.

P63.00 HanpaBneHue 0: npsimoe 0 [
KoMneHcauum 1: obpaTHOE

P63.01 KoadbcpumumeHt 0~6553,5 100,0 [
KOMneHcauum
MomeHTa(%)

P63.03 KomneHcauus 0,0~6344,0 0,0 [
Harpy3aku(%)

0 yKkasbiBaeT, 4YTO KpyTAWWUA MOMEHT 3afJaeTcsi B MOMOXUTESTbHOM
HanpaBneHnv, a 1 ykasblBaeT Ha TO, YTO KPYTSLIMA MOMEHT 3adaeTcs B
NMPOTUBOMOOXHOM HarnpaBsieHnu.

OTa rpynna napaMeTpoB UCMOMb3YETCsl B OCHOBHOM B 06nacTsix, TpebytoLmx
KOMMeHcauum UKCMpoOBaHHOTO MOMEHTA.
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Mpynna P7X. PaclumpeHHble hyHKLUM 3aWnThbl
Ipynna P70. OrpaHnyeHue/3awmra

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Usm.
HanbHbIN KOO OyHKLUN 3Hau.
P70.00 BepxHuii npeaen 0,00~655,35 50,00 []
3apanusa(u)
P70.01 HwxHuii npegen 0,00~655,35 0,00 []

3apanua(lu)

Ha pucyHke 6.32 makcumanbHash BbixogHas 4actota fmax — aTo
MakcMmarnbHasi 4YacToTa, KOTOpyld MOXeT BblhaBaTb npeobpasoBaTtenb
4acToThl.

MakcrmanbHoe BbixogHoe HanpsbkeHe Umax — 370 BbIXO4HOE HanpsikeHne
MY, korga oH paboTaeT Ha OCHOBHOW paboyel YacToTe, YTO COOTBETCTBYET
HOMWHaNbHOMY HanpsKeHUo ABWUraTens npyu MCronb3oBaHWM CTaHAAPTHOTO
ACVHXPOHHOIO 3neKTpoaBuraTens nepemMeHHoro Toka. CM. nacnopTHyto
Tabnuyky asuratens.

BepxHui npegen uvactotel fH u HwkHWM npegen 4vactotbl fL — aTO
MakcmMmarnbHast i MMHUMarbHas YacToTbl paboTbl ABUraTens, ycTaHaBnmBaeMble
nonb3oBaTenieM B COOTBETCTBMW C TpeboBaHWSIMU MNPOU3BOACTBEHHOTO
npouecca.

BbixoaHoe HanpsbkeHue

A
Umaxp--------

BbixogHas yacToTa

fL fb fH fmax
Puc.6.32. Cxema 8epxHe20 u HUXHe20 npedesios yacmomsl
DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog. U3sm.
HanbHbIA koA pyHKUUM 3Hau.
P70.02 Id orpaHunyeHus 0,00~2,00 0,00 []
3apanus(%)
P70.03 KoadbcpumumeHt 0~10000 0 [

orpaHuyenus Id
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P70.02 - aTo npepycTaHoBreHHOe npefenbHOe 3HayeHve Toka no ocu d.
MpeBbllEeHNe 3TOro 3Ha4YeHUS MPUBOAUT K YNPABMEHMIO CHXXEHNEM CKOPOCTY.

P70.03 - npegenbHbIn  ko3adbuuMeHT ycunenus Id, onpegensowni
aMnIMTYAHOE 3HaYEHNE CHYDKEHUSI CKOPOCTU.

DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoa. U3sm.
HanbHbIA koA pyHKUUM 3Hau.

P70.04 Mpenen 0~250 150 [
BbIXOAHOro
MomeHTa(%)

P70.05 Mopor 0~200 160 ]
orpaHu4eHuns no
TOKY(%)

P70.06 Mopor 540~800 750 ]
nepeHanpsxeHns
(B)

P70.07 3awmTta no 0.00~655,35 120,00 | =

NpeBbILLEHNIO
ckopocTtu (L)

P70.04 - P70.06 3agatoT nNoporoBble 3HAYeHWs1 Meperpy3ku no TOKy W
nepeHanpspkeHuio MY. B HoOpmanbHbIX YCROBUSX NPY PE3KOM WM3MEHEeHUn
3a4aHHOM CKOPOCTUM WNW Harpysku auratens BbixogHou Tok MY moxer
NpeBbICUTbL TOYKY 3almTbl OT MNeperpy3kM Mo TOKy, 4YTO npvBedeT K
HeucnpaBHOCTK MO TOKY. PYHKUMSI OrpaHMYeHUst Toka 3akmiovaeTcs B TOM,
410 MY KOHTPONUPYeT MrHOBEHHbIN BbIXOQHOW TOK M OrpaHunyvMBaeT ObICTpo
MEHSIIOLLIMINCS BbIXOOHOW TOK, YTOObI OH HE MpeBbILlan 3HayeHne cpabaTtbiBaHUSA
3alWmThl, TeM caMblM 3PPEKTUBHO CHMXAsS KONMMYECTBO OLUMOOK MO TOKY U
obecneunBas bGecnepeboriHyio U HagexHyl paboty cuctembl. Ecnm Tok
npesbIaeT onpegeneHHoe 3HadveHue (P70.04), MY nepexogut B COCTOSHUE
orpaHv4eHuns Toka; npu paboTe C NOCTOSIHHON CKOPOCTbIO €MKOCTb Harpyaku
ocTaeTcsi cTabunbHOM Bnarogapsi orpaHUYeHuo Toka, U Neperpyskn no TOKy
He npoucxoauT. [pu cHwxeHun Harpysku Y aBTOMaTMyeCku BbIXOAUT U3
COCTOSIHUSI OrpaHuUYeHnsi Toka M BO30OHOBMSIET HOpManbHy paboTty. OTa
PYHKLUMS 0COBEHHO MoAXoauT AN CrnyyYaeB BbICTPO M3MEHSIOLENCS YacTOoThl
BPALLEHNS NN Harpy3ku.

P70.07 ycTtaHaBnuBaeT 3HayeHue 3awWuTbl OT MNPEBbILEHNS 4YacToTbl
BpalleHns. Ecnu Bpemsi NpeBbICUT YCTaHOBMEHHOE 3HaYeHve napameTtpa
P94.04, nosiButcs coobLueHne o6 owmnbke Ne30.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Usm.
HanbHbIA Kof pyHKUUM 3Hau.
P70.08 HacTpolika 0~65535 6 [
crneynanbHbIX
DYHKLNIA
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BnT0: CHMxXeHWe YacToTbl Npu neperpyske Mo ToKy. YcTaHoBKa aToro buta
Ha 1 akTuBMpyeT PyHKUMI0. HacTponkn yHKLMN MOXHO 3a4aTb C MOMOLLIbIO
napametpos P70.23~P70.27.

But1: CHuxeHne 4vacToTbl Npu neperpeBe. YcTaHoOBKa 3TOr0 GuTa Ha
1 akTvBupyeT dyHKUMIO. HacTpomku YHKUMU MOXHO 3a4aTb C MOMOLLBIO
napametpos P70.29~P70.33.

BuT2: ®yHKkUMs nepemeHHOW Hecyllew. YcTaHoBka 3Toro 6uta Ha 1
akTuBupyeT dyHKkumo. Ecnun temnepartypa pagmatopa Bbiwe 80 rpagycos,
npu NOBbILLEHUN Ha Kaxable 2 rpagyca, HecyLlas YyactoTa cHmkaeTcs Ha 1 kly
(HwxHWI npegen 2 kIMW).

BuT6: He peructpupyetcs owmbka NOHUKEHHOIO HanpsiXeHus. YcTaHoBKa
aToro 6uTa Ha 1 akTUBUPYET PYHKLMIO.

But11: pexum sHeprocbepexennss GVC. YcraHoBka aToro 6uta Ha 1
aKTUBUPYET DYHKLIMIO.

But13: ®yHkuma KEB (Kinetic Energy Backup, pe3epsupoBaHue
KMHETUYECKOW dHeprumn) paboTaeT 3a CYeT HaKOMMEHHOW KWHETUYECKOW
3HEpruv Ha Bany ABuratens: NpUMBOL MCMOMb3yeT PEeKynepaTvBHYH 3HEPTUIO,
reHepupyemyto Asuratenem, Ans nopdepxaHus paboTbl CBOMX OCHOBHbIX
Lenen.

DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog. U3sm.
HanbHbIA koA pyHKUUM 3Hau.
P70.10 Kanan gatuuka PT | 0: H3 0 []

1: PT1000/PT100

2: Bbicokoe conpoTtuBneHue
patymnka PTC

3: Huskoe conpoTtusneHve
natymka PTC

P70.11 BepxHui nopor 0,0~1000,0 150,0 [
patyunka PT(°)

P70.12 HwxHWA nopor 0,0~1000,0 0,0 ]
patyuka PT(°)

P70.13 3apepxka 0,0~10,0 3,0 [

patyuka PT (cek)

P70.10 - BbiGOp kaHana curHana PT

0: H3 —byHKuUMA He 3agencTBOBaHa

1: PT1000/PT100

2: Bbicokoe conpoTtueneHne gatyvka PTC

3: Huskoe conpotusnexune gatunka PTC

Ycnosusi cpabatbiBaHus ans owmbkm Ne 35 (MpesbiweHne curHana PT):
«3HaveHve PT > P70.11» unn «3Havenve PT < P70.12» B TeueHne 5 cekyHa
(P70.13 He ucnonbayetcs);

Ycnosusi ounctkm npu owmbke Ne 35 (Mpesbiwerne curHana PT): Yepes
5 cekyHA nocrie BO3HUKHOBEHUsT owmnbkm «P70.12 < PT 3HayeHne P70.11»,
cbpockTe oLnBKY.
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®DyHKUMO- HasBsaHue [unana3oH HacTponkun 3aBoga. Usm.
HanbHbIN KoL hyHKUMM 3Hau.
P70.19 Mopor 0~540 380 [
NOHMKEHHOTO
Hanpskenus 3MT
(8)

Moporosoe 3HaveHne MoHmkeHHoro Hanpsbkenus 3M1Tno ymonyaHuio ans
MY knacca 400 B coctasnset 380 B.

®DyHKUMO- HasBaHue JAnana3oH HacTPOWMKuN 3aBoa. U3sm.
HanbHbIN KOO OyHKLMM 3Hau.
P70.20 YpoBeHb 10,0~200,0 20,0 []
acummeTpum

anektpoceTn (%)

Bo3moxHO onpefenntbe aCUMMMETPUID 3NEKTPOCETU B COOTBETCTBUM C
Bbl6paHHbIM NPOLUEHTHbIM 3Ha4YeHueMm, MnoporoBoe 3HaYeHne MOXeT ObITb
yCTaHOBJIEHO B 3aBUCUMOCTU OT yCﬂOBMI;i aKcnnyarauunn.

DyHKUMO- HasBaHue [Anana3oH HacTPOWMKu 3aBop. Uzm.
HanbHbIN KOO PyHKLUN 3Hau.
P70.21 3agepxka 0~65535 800 [
obBHapyxeHus
LM (mc)

Mocne 3anycka, ecnu BbIxoaHow Tok paseH 0, MY coobwmT 06 owmbke Ne51
nocne 3afepxku obHapyxeHusi napametpa LLUVM.

®DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBoga. Usm.
HanbHbIN KoL byHKUMN 3Hau.

P70.23 Mopor yacToTbl 50~200 120 []
orpaHu4eHnst no
TOKY(%)

P70.24 OrpaHnyeHne 0~65,535 0,001 [
Toka Kp

P70.25 OrpaHuyeHve 0~6,5535 0,0001 [
TokKa Ki

P70.26 YMeHblueHve 0,000~1,000 0,005 ]

YacToTkl npy
orpaHnyeHn Toka
(%)

P70.27 Mopor 0~65535 10 []
OTKrIo4eHNs!
orpaHuueHms Toka
(%)
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P70.23 - P70.27 aBnsTCca napameTpamu, CBA3AHHbIMU C YMEHbLUEHNEM
YacTOoTbl MpW Neperpyske No TOKY, ANS BKIOYEHUs 3Ton yHKUMKN Tpebyetcs
HacTponka ButO B P70.08. Ecrnn Tok npeBbiwaer P70.23, akTtuBumpyetcs
PYHKLMS CHKEHNS YaCTOTbl.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIA koA hyHKUUM 3Hau.

P70.28 Mopor 0~530 530 [
nepeHanpsikeHns
cetun(B)

P70.29 MoHnxeHve 0~100,0 91,0 ]
YacToTbl npu
[OCTVKEHNN
nopora T(°)

P70.30 Mopor T ans 0~100,0 80,0 n
OTKMIOYeHUs
3awmTbi(®)

P70.31 Lar ymeHblieHus | 0~65535 1 [
YacToTbl 33 UMKI

P70.32 Temnepatypa 0~100,0 88,0 [
orpaHuyuBaioLLast
yactoTy(®)

P70.33 Livkn noHnxeHus 0~655,35 20,00 []
YacToTbl

Ecnn but1 B P70.08 paBeH 1, (byHKLMSA CHUKEHUS YacTOTbl MpKU Neperpese
aKTUBHa;

Ecnu Temnepatypa mogyns npesbiwaeT napametp P70.32 (Temnepatypa,
orpaHuMuYMBallLasl 4acToTy), KpuBasi CKOPOCTWM MpUOCTaHaBnuBaeTcs, a
MOBBbILLEHNE YaCTOThI MpeKpaLLaeTcs;

Ecnu Temnepatypa mogyns Bbilwe napametpa P70.29 (MoHuxkeHne YyacToTbl
npu OOCTWXEHUM TMopora TemnepaTypbl), HaYMHAETCS CHWKEHUE 4acToTbl
00 HWKHEN NpeaenbHON YacToThl, NMPU 3TOM LMK CHUXEHUS YacToTbl paBeH
P70.33, a kaxxgoe 3Ha4YeHne CHUXKEHUst YacToTbl paBHo P70.31;

Ecnn temnepatypa mogynsi Huxe napametpa P70.30, cHuxXeHne 4acTtoThbl
npekpawlaeTcs, U B COOTBETCTBUUN € 4eTBepThio Uukna P70.33 n gnvHon wara
P70.31, BOCCTaHaBNMBaETCsA HopMarbHas CKOPOCTb.

Ipynna P71. PacwmpeHHble hyHKUMU

DyHKUMO- HaseaHue [nana3oH HacTPONKu 3aBoa. WUam.
HanbHbIA KoA hyHKUUM 3Hau.
P71.00 CkaykoobpasHblii 0,00~655,35 0,00 [
nepexog, f1(I'u)
P71.01 CkaykoobpasHbiin 0,00~655,35 0,00 [ ]
nepexoq, f2(M'u)
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P71.02 CkaykoobpasHbiii | 0,00~655,35 0,00 n
nepexop f3("y)

P71.03 [unana3soH 0,00~655,35 0,00 n
ckaykoobpasHoro
nepexop(u)

DyHKUMA  CcKauyKoobOpasHOM MepecTporikM 4acToTbl WCMONb3yeTcs Ans
Toro, 4tobbl M3bexarTb BXoXAeHusi paboden 4vacToTbl MpeobpasoBartensi B
AvanasoH pPe3oHAaHCHbIX YacToT cucTembl npuBoda. B npeobpasosatene
yactoTbl cepun INPRIME MOXHO yCTaHOBWUTb TpW TOYKM CKavkoobpasHom
NepecTpoNKN YacTOTbl, MOCMe HacCTPOWKM KOTOPbIX, KOrAa OnopHas vactoTta
oKa3blBaeTCs B Mpeenax pe3oHaHCHOro AnanasoHa YacToT, BbIXoAHas Yactota
npeobpa3oBatens aBTOMaTUYECKM BbLIXOAUT 3a Mpedenbl Pe30HaHCHOro
AvanasoHa, YTo npedoTBpallaeT paboTy Ha pe3oHaHcHoW YacToTte. [puHumun
paboTbl MoKa3aH Ha pucyHke 6.33.

CkavkoobpasHoe UsmeHeHne
i I . yactoTbl 3
(P71.02)
05 ~~" 1Tttt CkaukoobpasHoe n3MeHeHue
P71.03 -. }_ ___________ - - YacToTbl 2
)/ (P71.01)
* CkadkoobpasHoe nsmeHeHve
05 -~ -t---1- -1 yacToTbl 1
P71.03 -- Al Y (P71.00)
p 3agaHHas
YyacToTa

Puc.6.33 lNpedenbl ckaykoobpasHo20 U3MEHeHUs Yacmombl

Bo n3bexxaHne mMexaHW4ecKoro pe3oHaHCa MOXHO YCTaHOBWTb AManasoH
ckavykoobpasHoro nameHeHus yactotbl Y. Ecnu 3agaHHas yactota nonagaet
B [ManasoH CKaykoobpasHOro W3MEHEHUsi 4acToTbl, OH aBTOMAaTUYeCKM
nepectpavBaeTCs Ha AManasoH CKa4ykooOpasHOro W3MEHEHWs! YacToTbl.
LLinpuHy ckavykoobpasHOro nepexoga MOXHO YCTaHOBUTb UCXOASA U3 3HaYeHUN
[ckopoCTb NepecTporkM YacToThl - LUMPMHA NEPECTPOMKN YacCTOTbl, CKOPOCTb
NepecTponkM 4acToTbl + LUMPUHA MEPECTPOMKM YacTOThbl], @ TakkKe MOXHO
yCTaHOBUTbL Tpu AvanasoHa LUMM-mogynsuun.
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®DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbI KOA byHKUMM 3Hau.

P71.05 3anpert Ha pesepc | 0: BpaweHue B o6patHom 0 []
HanpaeneHun paspeLueHo
1: BpaweHue B o6paTHom
HanpaeneHun 3anpeLleHo

P71.06 3apepxka 0,0~6553,5 0,0 [
MeXay CMeHoMn
HanpaBneHus(cek)

P71.07 Pexvm WAM- 0: 5-cermMeHTHbI
Moaynsauum 1: 7-CEerMeHTHbIN

2: 7-cermeHTHbIN<30%
5-cermeHTHbIN>30%
3: SPWM pexum

[Ins HeKkoTOpbIX BWMAOB MPOM3BOACTBEHHOrO 06OPyAOBaHUS BpalleHue B
obpaTHOM HanmpaBrneHWn MOXET MPVBECTU K MOBpeXAeHuo obopynoBaHus,
€ro MOXHO OTKIIYUTb C MOMOLLbI 3Ton dyHKumn. Hactporku P71.05 no
YMOMYaHuWio paspeLuatoT BpalleHue B 0OpaTHOM HampaeneHun, No3aToMy npu
HeoBXOAMMOCTN MOXHO MOMEHATb 3HayeHne Ha «1: BpalueHne B obpaTHOM
HanpaBsneHnn 3anpeLleHo».

Ecnn HanpaBneHnve BpalleHWs aneKkTpoaBuratens  npoTUBOMOMOXHO
TpebyeMoMy HanpaBneHuio, MOXHO MOMEHSATb MecTamu kabenu, NoAKMIoYEHHbIE
K nobbiM ABYM KnemMMam Ha BbiXxofe npeobpasoBaTtens 4actoTbl, YTOObI
HanpaBsneHve BpaLleHWUs a3neKkTpoaBuraTtens coBrnagano C HanpaerneHueM
«Bnepen», 3agaHHbIm MY,

YctaHoBute P71.06 gnsa onpegeneHuss BpemMeHu oxuganus, korga M4
NepexoAauT U3 pexuma BpalleHUs B MPSIMOM HanpaBneHun B pexum pesepca
(Mnu 13 peBepca B pexuM BpaLLeHUs B NPSIMOM HanpasreHnmn), Korga CKopocTb
nepeceyeT HyrneBylo OTMETKY.

PyHkuma P71.07 yctaHasnusaet pexum LWWM-mogynaumm.

BbixogHas yacToTa

A

P71.06 ;

P Bpems

Puc. 6.34 3adepxka mexdy CMeHOU HanpaeneHusl.
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DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbI KOA byHKUMM 3Hau.
P71.14 Hecywas vactora | 1,1~16,000 6,000 n
LLIM-moaynsauum
(ku)

MapameTp wucnonb3yetcs Ons PerynupoBkM Hecyuwer yactoTel LWWM-
curHana npeobpasoBartens 4acToTbl. [1py MOMOLLM PEryrNMPOBKM HecyLLen
4aCTOTbl MOXXHO MOHU3UTb LLYM 3M1EKTPOABUIaTENS U YMEHbLUUTL TOK YTEYKN Ha
3eMIto, a Takke noMexu oT npeobpasoBaTens yacToTel. Ecnu Hecywas yactota
HWXe, BbICLUME TapMOHMKM BbIXOOQHOINO TOKAa BO3paCTaloT, YBENUYMBAOTCHA
noTepu Ha 3NeKTpoABUraTene 1 NoBbILLAETCs ero Temnepartypa. Ecnu HecyLas
yactoTa Bbille, NOTEPU M TemnepaTypa 3eKTpoaBUraTenss CHUXaTCs, HO
BO3pacTaeT TennoBblaeneHne npeobpasoBaTens 4acToThbl.

BnusiHue 3HayeHun Hecywen dactotel LWWM-curHana Ha ycnosus
aKcnnyataumm.

Hecywas yactota Huskasa Bbicokas
LLlym anektpogsuratens Hun3ko4yacToTHbIN BbicoKOYaCTOTHbIN
anekTpoasuratens
dopma WLAM Brnvxe k Brnvke kK cMHyconganbHon
NpsSIMOYTOMbHOW

[MoBbIWeHWe TemnepaTypbl Bbicokoe Hu3skoe
anekTpogBuratens
MoBbiweHne Temnepatypsbl MY Hu3akoe Bbicokoe
YTeuka Toka Hu3skas Bbicokas
YpoBeHb Nomex Huakuia Bbicokuii

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Usm.
HanbHbINA koA pyHKUUM 3Hau.

P71.22 Mopor HyneBson 0,0~10,0 0,2 o
ckopocTtu (')

P71.22 yctaHaBnmMBaeT Nopor HyneBon CKOPOCTM; 3Ha4YEHME NO YMONMYaHUo
coctasnsieT 0,2 'y, n cumTaeTcs, YTo CKOPOCTb HyneBasi, ecnm akTuyeckas
paboyas YacToTa HUXKe 3a4aHHOr0 3HaYeHVS.
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®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.

HanbHbIA Kop pyHKUUM 3Hau.
P71.21* Pexum 1~2 2 [ ]
KOMMeHcauum
MEPTBOWN 30HbI
P71.23* KomneHcauus 0~65535 90 [

MEPTBOWN 30HbI
BpaLLeHns Bnepes
(%)
P71.24* KoadbdpumumeHt 0,0~2,0 0,8 n
nopora MepTeomn
30HbI (%)

*[aHHble napameTpbl ABNAKTCA CepBUCHLIMU. He pekoMmeHayeTca ux
N3MEHATb, 3Ha4YeHMe No yMOoN4aHUK ABNAETCA ONTUManbHbIM.

DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uam.
HanbHbIW KOA PyHKLUU 3Hau.
P71.29* Pexvm WM 0~15 1 ]

Pexwum LUMM-mogynsuun:
0: Pexxum «BbicTpbint LUM» («Fast PWM»)
1: Pexxum 6e3 pazosoro casura (Phase Correct PWM) —6onee npoasuHyThIN

Pexum «BbicTpbin LUAM» Pexwum 6e3 casosoro casura

OCRIA y] /l / OCR1A y\ /\
7 N
| LI L

OCR1B P OCR1B A\ A

E:HF [ ] H

e il 1
Cpsur a3 dasa cosnagaet 1

N
/|

iti

i[?

Puc.6.35 Ipagpuyeckoe cpasHeHue pexumos LLINM
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®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoa. Usm.
HanbHbIN KoL yHKUMM 3Hau.
P71.30 KomneHcauus 0~65535 132 [
BEKTOPHOro
ynpaeneHus
P71.31 KoadpdpuumeHt 0,0~6553,5 0 [
KOMMeHcauum
nHepunn(%)
P71.32 Bpems 0~1000 5 []
KOMMeHcauum
nHepumn(Mc)
BbILIJeyKaE)aHHbIe napamMeTpbl NCnonb3yrTca ana KOoMneHcauun
XapaKTepUCTUK YCKOPEHNA N 3aMelieHUsa CUCTEM C BbICOKOM MHele,MeVI.
®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIN KOO OyHKLMUN 3Hau.
P71.33 Bepx/BHK3 0,00~20,00 1,0 [
war(y)

HacTtpauBaetca war yBeJ'IVI'«IeHVIﬂ/yMeHbLLIeHVIH 4YacToTbl

3a 1 Haxatue

KHOMKMW.
DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. Uam.
HanbHbIN KOA byHKUMN 3Hau.
P71.40 DyHKUMA 0: HeakTMBHa 0 n
aHTMpackaudku 1: akTMBHa
P71.41 YacTota 0,00~600,00 0,3 ]
konebanunmn
P71.42 KoadbdpnumeHt 0~2,00 0,05 [
AemndurposaHns
P71.40 - P71.42 - napameTpbl anroputmMa  perynmpoBaHuUsi

npoTMBonogaBneHnsi koneGaHuii, B OCHOBHOM MPUMEHSIIOTCS B Criyyasix, koraa
TpebyeTca NpoTuBo-nodaeneHue konebaHuit, Hanpumep, B WTabenepax v T.4.

oTkntoyeHus LM
(cex)

®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog. U3sm.
HanbHbIN KoL byHKUMM 3Hau.
P71.45 3apepxka 0,00~655,35 0,03 []

Bpewmsi 3agepxku oTknoveHus LWWIVIM nocne Havyana TopMOXeHUs.

INSTART
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ana KEB (B)

DyHKUMO- HasBaHue [nana3oH HacTPOMKU 3aBoga. Uam.
HanbHbIN KOA hyHKUUM 3Hau.
P71.49 Mopor 380~550 420 []
onpegenexHns
c6os nuTaHus (B)
P71.50 Benuunna Usnt 380~550 480 ]

P71.49 obblyHO ycTaHaBnmBaetcst Ha 420. Ecnu npouecc KEB coobuiaet
O HEWCrpaBHOCTM, HEOBXOAMMO MOBBLICUTbL 3TO 3HAYEHWe B COOTBETCTBUU C
Hanpsbxernvem 3T MY.

3HayeHve napametpa P71.50 gomkHo ObiTb GonbLue 3HaveHns napamerpa
P71.49 (nopor onpegenenusi cbosi NUTaHWs1) U MeHbLUE HanpshkeHWs 3BeHa
nocTosiHHoro Toka MY npu HopmarnbHoM nogave NUTaHNs. ATO 3HaYEHNE MOXET
OblTb COOTBETCTBYIOLLMM 06Pa3oM yBEMMYEHO MO OTHOLLEHWIO K HAMpPsBKeHWo

3MT MY.
®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Usm.
HanbHbIN KOO byHKLMN 3Hau.
P71.51* KEB Kp (%) 0~10000 100 []
P71.52* KEB Ki (%) 0~10000 100 []
P71.53* KEB BepxHuii 0,00~100,00 0,50 ]
npegen
3amennenus(%)
P71.54* KEB BepxHuii 0,00~100,00 10,00 [ ]
npegen
yckopeHusi(%)
P71.55* KEB HWKHWI 0,00~100,00 2,00 []
npegen
3amennenus(%)
*[laHHble napameTpbl SBMASATCA CepBUCHbIMW. He pekomeHayetcs ux
U3MEHATb, 3Ha4YeHne rno yMonyaHuio ABnaeTca onTuMarnbHbIM.
®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoa. Usm.
HanbHbIN KoL OyHKUMN 3Hau.
P71.58 Pexvm paboTbl 0: Pexxum oxnaxaexus 1 0 [
BEHTUNATOpa 1: Pexxum oxnaxaeHus 2
oxnaxaeHus 2: Pexxum oxnaxaeHus 3

3: TemnepaTypHbiii
KOHTPOSb
4: HenpepbiBHas pabota
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0: BeHtunsitop BkntodeH npu pabote M4Y; korga MY npekpaiaer pabory,
BEHTUNATOP OCTaHaBNMBAETCH C 3a4ePXKOW B 1 MUHYTY;

1: BeHTunaTop BkntodeH npu pabote MY; korga MY npekpawaer paborty,
BEHTUNATOP OCTaHaBNMNBAETCH C 3a4EPXKOW B 5 MUHYT;

2: BeHTunsATop BkntodeH npu pabote MY; korga MY npekpalaet pabory,
BEHTUNATOP OCTaHaBNMBaeTCH C 3aAepxkon B 30 MUHYT;

3: Bentunstop pabotaer, korga Temneparypa paguatopa > 40 rpagycos;
BEHTUINSITOP OCTaHaBNMBaeTCs, Korga TeMnepatypa paguatopa < 35 rpagycos
C 3agepxkon B 1 cekyHAy;

4: MNocne BkntoyeHns MY BeHTUNSATOp paboTaeT NOCTOSHHO.

®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoa. U3sm.
HanbHbIA koA pyHKUUM 3Hau.
P71.61 Konuuectso undpp | 1~2 2 [ ]

nocrne sansTon

C nomolLbl 3TOro napamerpa MOXHO BblOpaTb TOYHOCTb OTOBpaXkeHust
YacToThbl, ANS BbICOKOCKOPOCTHbLIX ABUraTeneil MOXHO BblOpaTb 3HayeHue
[ECATUYHOW TOYKM C TOYHOCTBIO A0 1 3Haka.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIN KoL pyHKUUM 3Hau.
P71.62* CucremHas 0~65535 5 n
DyHKUMS

*[laHHble napameTpbl SABMASIOTCA CepBUCHbIMW. He pekomeHayeTcs ux
N3MEHATb, 3HAYEHNEe MO YMOMYaHMIO ABSETCH ONTUMAarbHbIM.

AkTBauMsa cneumanbHbIX (YHKUUA, KOTOpble OObIYHO WCMOMb3YTCA
nepcoHanom, 0OCyLLECTBASIOWMMMN HAaCTPOMKY.

But1: RS485 c noptom RJ45 dyHKuMA ynpaBneHus BUPTyanbHbIM
ocuunnorpadom

BnT2: RS485 ¢ noptom RJ45 hyHKLMSA TOMBKO MOHUTOPWHIA BUPTYarnbHOro
ocuunnorpada

BuT3: dyHKUMA ynpaBneHus BupTyanbHbIM Oocuunnorpacom 4vepes nopt
USB.

BuT4: dyHKUMSA TONBKO MOHUTOPMHIA BUPTYanbHOro ocuumnnorpada vyepes
nopt USB.

But9: aktmBaumsa  dyHkumm  6asoson  GrnokuposBkn  nmatel  STO
(npepoTBpaLLeHne HenpaBunbHOW aKcrnyatauuy 6e3 nnatbl STO)

BuT10: BKntoYeHVe dyHKUMKM 6Gasoson 6Gnokvposkn 6Gutal Crnosal B
dyHkumn ProfiNet.
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DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIW KOA PyHKLUU 3Hau.

P71.63 Paspewenne a3 | 0~100 0 []
CUHXPOHM3aLun

P71.64 Baiinac owwn6ka 0,01~360,00 3,60 []
yrmna(®)

P71.65 Baiinac owmbka 1~100 5 n
HanpsixeHus(B)

Mpy akTmBaumMm YHKUMM NepekntoYeHnss npeobpas3oBaHMA YacToThbl
yctaHoBute P71.63, BKknouute 3Ty GYHKUMIO W OMpedenute COCTOsIHWE
¢a30BOW aBTOMNOACTPOWKY;

P71.64 yctaHaBnuBaeT 3HayeHMe OLIMOKM yrma 3aBeplueHusi ¢HasoBow
aBTOMOACTPOWKY;

P71.65 ycTaHaBnuBaeT 3HayeHWe OLUIMOKM HaMpsHKEHUS 3aBepLUEHUs
a30BoW aBTONOACTPOMNKM.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIA Kof hyHKUUM 3Hau.
P71.66 CKBaXHOCTb 0~65535 100 ]
BeHTUNsTopa(%)

OTOT NnapameTp B OCHOBHOM NMPUMEHSIETCS K BEHTUMATOPAM C PeryrnmpoBKomn
CKOPOCTU BpaLleHust npyu MolHocTu MY 22 kBT 1 Bbiwe.

®DyHKUMO- HasBaHue [nana3oH HacTpPoWKu 3aBoa. U3am.
HanbHbIN KOO yHKUMM 3Hau.
P71.70 KoadhdpmuneHt 0~65535 100 []
nHepuun
3ameanneHus(%)

MpoueHTHoe cooTHoweHne Kk P71.31 wvcnonb3yetca Ans perynmpoBky
BEMNMUYMHBbI KOMNEHCaLUu UHEpLMK B NpoLiecce 3aMeaneHuns.

Mpynna P8X. CeTeBble NpOTOKONbI
I'pynna P80. BbiGop ceTeBoro nportokona

DyHKLUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. U3sm.
HanbHbIA koA pyHKUUM 3Hau.
P80.00 CeteBoii npotokon | 0~4 2 =

Beibepute CeTeBol NpoToKon, ncnosnb3yembiii Y B 4aHHbI MOMEHT:
0: Het
1: Profinet

139



2: Modbus RTU
3: Peseps
4: Peseps

F'pynna P81. ModBUS RTU

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. U3sm.
HanbHbIN KOO byHKLMN 3Hau.

1200 6ut/c 7 ]
2400 6ut/c
4800 6uT/c
9600 6ut/c
19200 6ut/c
38400 6ut/c

P81.00 CkopocTb 06mMeHa
[OaHHbIX

115200 6ut/c

1-8-1 NONE 0 n
1-8-1 EVEN
1-8-1 ODD

1-8-2 NONE

P81.01 dopmat AaHHbIX

P81.02 Koguposka ASCII (pe3eps) 1 []

RTU

0:
1:
2:
3:
4:
5:
6: 57600 6ut/c
7
0:
1:
2:
3:
0:
1:

P81.00 onpenensieT ckopocTb 0obMeHa AaHHbIX, nopaepxuBaetca 1200-
115200 6uT/c.

P81.01 yctaHaBnmBaeT chopmaT AaHHbIX, MPOBEPKY YETHOCTU.

P81.02 ycraHaBnuBaeT Tvn KoaupoBku. Mo ymonuyaHuio nopaepxvBaeTcs
Toneko ModBUS RTU.

®DyHKUMO- HasBaHue [nana3oH HacTPoOWKu 3aBog. Uzm.
HanbHbIN KOO PyHKLUN 3Hau.
P81.04 Apnpec M4 1~247 1 []

P81.04 yctaHaBnmBaeT nokanbHbI agpec [14; 0 — aTo lWnpokoBeLlaTenbHbIf
agpec; AocTynHble agpeca: 1~247.

®DyHKUMO- HasBaHue [nana3oH HacTPoWKu 3aBop. Uzm.
HanbHbIN KOO PyHKLUN 3Hau.
P81.07 dopmart agpeca 0: HEX 1 ]
peructpa

Bbibepute cdhopmaTt agpeca permctpa,
0: HEX -wecTHaguaTepuyHbIi;
1: DEC — ecsTUYHbIN.
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Ipynna P82. ProfiNET

DyHKUMO- HaszBaHue [unana3oH HacTponkun 3aeog. Uzm.
HanbHbIA koA hyHKUUM 3Hau.

P82.02 Monb3oBatenbckas 0~45 16 ]
HacTpoiika 1

P82.03 Monb3oBatenbckas 0~45 13 ]
HacTpolika 2

P82.04 Monb3oBarenbckas 0~45 10 ]
HacTpolika 3

P82.05 Monb3oBarenbckas 0~45 18 ]
HacTpolika 4

P82.02 - P82.05 no3BonstoT yCTaHOBUTb NMOMb30BaTENbCKYH HACTPOMKY:

CocTosiHne paboTbl1
CocTosiHne paboTbi2
CoctosiHue M4
3agaHHbI MOMEHT
BbixogHOM MOMEHT
3agaHHas CKopoCTb
dakTuyeckas CKopocTb
CkopocTtb OC 'y,
Ckopoctb OC 06/MuH
BbixogHoe HanpshkeHue
10 BbixogHowm TOK

11 AKTMBHasi MOLLHOCTb

12 TMonHas MOLWHOCTb

13 Hanpsbkenue 3MMT

14 CocTosiHMe BbIXOOHbLIX KIeMM
15 CocTosiHMe BXOOHbIX KNeMm
16 Al

17 Al2

18 AO

19 Peseps

20 Tekywas owwmbka

21 Temnepatypa paguartopa
22 TNonoxeHue sHkogepa

O©CoOoO~NOOODWN-~O

Ipynna P9X. MoHUTOpPUHI
Ipynna P91. LCD-pucnnen

®DyHKUMO- HasBaHue J[Avana3oH HacTPOMKu 3aBog. Uam.
HanbHbIN KOO yHKUMM 3Hau.
P91.00 [aHHble 0~63 1 ]
MOHUTOPUHra 1
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P91.01 [aHHble 0~63 2 ]
MOHWTOpUHra 2

P91.02 [aHHble 0~63 3 ]
MOHWTOpUHra 3

P91.03 [aHHble 0~63 8 ]
MOHWUTOpUHra 4

P91.04 [aHHble 0~63 7 []
MOHUTOPUWHra 5

P91.05 [aHHble 0~63 6 []
MOHUTOPWHra 6

P91.06 [aHHble 0~63 9 []
MOHUTOPWHra 7

P91.07 [aHHble 0~63 10 []
MOHUTOPWHra 8

Bcero moxHO 3apgatb 8 napametpoB XXK-gucnnes, Hwke npuBegeHa
Tabnmua BO3MOXHbIX BAapUaHTOB.

3apaHHOe DyHKUMA 3apgaHHoe PyHKUMA
3HaueHue 3HaueHne

0 Het 1 BapaHHas ckopocTb (Mu)

2 dakTnyeckas ckopocTb 3 CkopocTtb OC (I'u)
("u)

4 dakTnyeckas ckopocTb 5 CkopocTtb OC (06/MUH)
(06/MUH)

6 Hanpsxenwue 3MT (B) 7 BbixogHoe HanpsixeHue (B)
BbixogHom Tok (A) 9 BbixogHasi MoLHOCTb (KBT)

10 BbixogHon MOMeHT (%) 1 CocTosiHNe BXOAHbIX KNeMM

12 CocTosiHME BbIXOOHbIX 13 Al1
Knemm

14 Al2 15 Bpewms paspsga

KOHAEHCaToOpOB 3aBOf(C)

16 Bpewms paspsga 17 3afaHHbIi MOMeHT(%)
KOHAEeHcaTopoB hakT(c)

18 Temnepartypa paguaTtopa 19 Bpewms B ceTn(4)

20 Bpemsi HenpepbIBHOW 21 OcraBLueecst Bpemsi
paboTbl(4) BKITOYEHUSI(OHW)

22 CocrosHue MY 23 AcummeTpus cetn(%)

24 KomneHncauus Harpyskn(%) | 25 OTkrnoHeHune ckopocTu(o6/

MWH)
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26 Temnepatypa cuUnoBoro 27 AB cyetymk
mMoayns
28 C/D vmnynbCbl 29 Z/AB cueTumnk
30 CueTunk oTknoHeHuit AB 31 CueTymnK OTKIOHEHWIA Z
32 LleHTpanbHas Touka Sin 33 LleHTpanbHas Touka Cos
3HKOOEep 3HKOOEep
34 LleHTpanbHas Toyka C 35 LleHTpanbHas Toyka D
3HKofep 3HKofep
36 Peseps 37 Pe3seps
38 Pezeps 39 SPI cyeTunk owmbok
40 A0 41 Peseps
42 Harpyska (%) 43 Peseps
44 Kon-Bo orpaHnyenns toka | 45 Boibopka dasbl U
46 Bbibopka casbl V 47 BbiGopka asbl W
48 Cia402_CrTaTtyc 49 Cia402_KomaHpa
50 Peseps 51 Peseps
52 CraTyc TOopMO3HOro 53 HanpsixeHne TopMO3HOro
mopyns mopynsi(B)
57 BapaHve MO 58 oc nma
63 CkopocTb 3Hkoaepa (')
®DyHKUMO- HasBanue [unana3oH HacTpomnkun 3aBog. Uzm.
HanbHbIN KoL byHKUMN 3Hau.
P93.00 Bpewms B ceTu(4) 0,000~65,535 0,000 .
P93.01 Bpems HenpepbiBHon | 0,000~65,535 0 .
paboTbi(4)
P93.02 3apgaHHoe Bpemsi 0~30000 0 .
BKITIOYEHMSA (HW)
P93.03 OcraBLlueecs Bpemsi 0~30000 0 .
BKITHOYEHUsI (OHW)
P93.04 MakcumanbHas 0,000~6553,5 0,0 °
Temneparypa
paguatopa npv
pabote(°)
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P93.05

CymmapHas

BbIXOAHaA MOLLHOCTb

MY(xkBT)

0,0~6553,5

0,0

P93.06

CymmapHas

BbIXOAHasA MOLWHOCTb

M4Y(MBT)

0~65535

P93.07

Pa6ota
BeHTUNATOpa(y4)

0~65535

P93.08

MakcrmanbHbI
TOK(A)

P93.09

MakcumanbHas
nonHas
MOLLHOCTb(KBT)

I'Ipeo6paaoBaTenb HaCTOTbl MOXET aBTOMaTU4YECKN 3annUCbiBaTb NapamMeTpbl,
YKa3aHHble BbllUe. I'Iapameprl 3TOM rpynnbl npeaHasHavYeHbl TONMbKO And

MOHUTOPUHra.
Fpynna P94. Own6ku
DyHKUMO- HasBaHue J[rana3oH HacTPOWMKKN 3aBop. Uam.
HanbHbIN KOO pyHKLUN 3Hau.

P94.01 Bpewms 0,0~65535,5 10,0 °
aBTOMaTU4YeCcKoro
cbpoca owmbku (cek)

P94.02 Kon-Bo 0~65535 0 .
aBTOMaTUYECKMNX
cbpocoB ownGok

P94.01 ycTaHaBnuBaeT Bpemsi aBToMaTnyeckoro cbpoca owwnbku, 3HaveHne

no ymonyaxuio pasHo 10 cekyHaam.

P94.02 yctaHaBnvMBaeT KONMMYECTBO aBTOMAaTM4YECKUX COPOCOB OWWGOK B
TeveHne 30 MUHYT; NO yMON4aHUIO aBTOMaTUYeCKuii copoc He 3aaaH.
HeBepHO ycTaHOBNEHHOe 3HayeHVe MOXET MPUBECTU K MOBPEXAEHUSIM
CUCTEMBbI, UCMOMb3YNTE C OCTOPOXHOCTbIO.

DyHKUMO- HasBaHue J[urana3oH HacTPOWMKu 3aBop. Uam.
HanbHbIN KOO byHKUMN 3Hau.

P94.03 Bpewms 0.0~18.0 0.5 n
cpabaTbiBaHust
3aLWmThl OT
neperpesa (cek)

P94.04 Bpems 3awmThl 0,00~180,00 1,00 ]
npu NpeBbILLEHNN
CKOpOCTK (Cek)
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P94.05 Moporosoe 3HayeHne | 30~150 100 ]
OTKMOHEHNS
HanpspKeHWs Ha LnHe

3MT(B)

P94.03 yctaHaBnuBaeT Bpemsi cpabaTtbiBaHus 3aluTbl OT Meperpesa
(owmbka Ne3). Korma Temnepatypa oxnagutensi npesbicuT 80 rpagycos,
cpaboTaeT Bpems 3awmnTbl P94.03;

P94.04 ycTtaHaBnuBaeT BpeMsA 3aLMThI
(owmbka Ne30);

P94.05 ycTtaHaBnMBaeT NOPOroBoe 3Ha4YEHNE OTKITOHEHUSI HamNpsKEHUs1 Ha
wnHe 3MMT (owmbka Ne29). Ecnv konebaHnsa BXOAHOMO HAaNpsiXKeHWs NpeBbILLaloT
3HaveHune 3awmTel P94.05, 3HayeHre napameTpa MOXHO YBENUYNTb.

npun npesbillEeHNN CKOPOCTU

DyHKUMO- HasBaHue [unana3oH HacCTPOWMKnN 3aBog. U3m.
HanbHbIN KoA, chyHKLUMUN 3Hau.

P94.07 Bpems oTkntoveHns 0~65535 2 ]
aHKogepa (cek)

P94.08 Bpems notepu 0,000~65,535 2,000 ]
BXOAHOW ¢hasbl (C)

P94.09 Bnokvposka sawmt 0~65535 0 ]

P94.10 Bpemsi 3agepxku 9~65535 300 ]
notepu curHana C\D
(mc)

P94.11 Mopor own6kn ABZ 1~100 20 ]
(%)

Bpewmsi noaTBEpXOEHMSA noTepu BXxodHOW ¢a3bl, 3afaBaemMoe napameTpomM
P94.08, pencTBuTENbHO TONMBKO BO BPEMsi HOpMarbHOW paboTbl unu
OVHaMU4yeckon naeHTudrKaLmm dHKofepa, a Takke Koraa Tok a3kl MOCTOSAHHO
npesbIlLaeT Bpema napametpa P94.08.

P94.09 BnokuposBka 3awmt, yctaHoBka buta 0 Ha «1» nossonser
OGnokvpoBaTb 3alWuTy MpW  HEUCMPaBHOCTU HamnpshKeHWUs 3nekTpoceTH,
ycTaHoBka buta 1 Ha «1» - ANs HeMCnpaBHOCTM MOHWXEHHOTO HampsKeHUs
LUMHBI, @ ycTaHoBKa buta 2 Ha «1» - 4N HEMCNpaBHOCTW BEHTUNATOPA.

P94.10 Bpemsi 3agepkun notepu curHana ¢pas C/D:

1. Onkopgep SinCos: 3awmta [eWcTByeT, ecnv pasHuua Mexay
curHanom AB 1 curHanom CD npesbiwaeT P94.10 B TedeHune 500 mc;

2. 3alumTa gencTByeT, eCrnv pa3HuLia Mexay abcontoTHbIM NMONOXKeEHNeM
Endate n nonoxexnem curHana AB npesbiwaet P94.10.

P94.11 npepnctaensiet cobor nopor owmbkn ABZ gns MHKpeMeHTanbHbIX
3HKOAEPOB:
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Ecnn P10.00 = 3, ckopocTb obpaTHom cBA3n cocTaensieT meHee 1%, a ecnu
pacxoxaeHvne B CKOPOCTAX BENWKO, 3alimTa cpabatbiBaeT no mucredeHun 400
MC.

®DyHKUMO- HasBaHue J[nana3oH HacTPOWKu 3aBog. Uam.
HanbHbIN KOO yHKUMM 3Hau.
P94.13 PyHKUMA 3aLLUTBI 0~3 0 ]
no TOKy

BapuaHT paboTbl doyHKLMU 3aLUTLI MO TOKY:

0: 3awmTa paboTtaer;

1: Bawwmra cpabatbiBaeT Tonbko npu ownbkax Ne45 unu Ned6, B cnyyae
1Cnonb30BaHus B 06nacTsax NpMMeHeHUs C YacTbiMM 3anyckamm 1 OCTaHOBaMu;

2: BawwmTa cpabaTtbiBaeT Tonbko npu owmnbkax Ne21 unu Ne27, B cnyyae
MCNonb30BaHWs B 06MacTsix NPUMEHeHUs C ANUTENbHON neperpysko;

3: 3awumTa He paboTaerT.

®DyHKUMO- HasBaHue J[nana3oH HacTPOWMKnN 3aBog. Uam.
HanbHbIN KOO yHKUMM 3Hau.
P94.14 Al1 nopor o6pbiBa 0,0~100,0 50,0 ]
curHana(%)

3HayeHne OBHapyXeHVsi pa3bedVHEHWs1 aHarnoroBOro BXOAHOMO curHana
Al1/AI2 - 310 npoueHTHOe oTHoweHue k 10 B. Ecnn HanpsikeHne aHanoroBoro
Bxoga Al1/Al2 Hmxke 10 B, ymHOXeHHOe Ha 3HadeHue P94.14, To aHanorosbii
BXO[, CYNTAETCS OTKITHOYEHHbBIM.

®DyHKUMO- HasBaHue J[rana3oH HacTPoOWKu 3aBog. Uam.
HanbHbIN KOO yHKUMM 3Hau.
P94.15 OTknoHeHue yactotbl | 0,0~655,35 0,0 ]
BpaLleHns

3HayeHre no ymonuyaHuto 0 o3Ha4aeT OGroKMPOBKY OBHapyXXeHWUsi 3TOoW
HeucnpaBHOCTW. YCTaHOBKA Ha 3HayeHue, OTNUYHOE OT Hyns, MO3BOMNSET
0BHapyXuUTb OTKIIOHEHWE CKOPOCTY.

DyHKUMO- HasBaHue [Ourana3oH HacTPoOWMKn 3aBog. Uzm.
HanbHbIN KOA byHKUMN 3Hau.
P94.16 AKTUBaLMSA 3aLLMTbI 0: 3anper 3awuThbl 0 ]
Al 1: PaspelueHve 3awutbl

Ecnun MY coobuiaeT 0 HeMcnpaBHOCTM aHaroroBoro Bxoda, TO napameTp
P94.16 yctaHaBnuBaeT pexum pabotbl M4.

DyHKUMO- HaseaHue [Aunana3oH HacTPOWKKN 3aBoa. WUam.
HanbHbIA KoA hyHKUMM 3Hau.
P94.18 AKTUBaLMSA 3aLUTbI 0: 3anpeT 3awuThbl 0 n
noTepu cBsA3n no 1: Pa3pelueHne 3awmnthbl

CETEBOMY NPOTOKOIY
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P94.19 Bpems notepm ceasn | 0,000~65,535 2,000 ]
(cek)

P94.18 AkTBaumMs 3aLLMTbl MOTEPU CBA3M MO CETEBOMY NMPOTOKOMY:

0: 3anpert 3awuThbl

1: PaspelueHue 3awuThbl;

. MNocne npepbiBaHUst CBA3M MO NPOLUECTBMN BPEMEHW, YCTAHOBIEHHOTO B
P94.19 coobaetcs 06 owwmndke Ne43.

DyHKUMO- HasBaHue [Ouana3oH HacCTPOWMKnN 3aBog. Uam.
HanbHbIN KOA byHKUMN 3Hau.
P94.20 Sawura 3asemneqHus | 0~60000 20 ]
(kon-Bo)
Mcnonb3ayeTtca Ans ycTaHOBKY BpeMeHW cpabatbiBaHNs owmbku Ne32.
®DyHKUMO- HasBaHue J[nana3oH HacTPOWMKKN 3aBog. Uzm.
HanbHbIN KoL dbyHKUMUM 3Hau.
P94.21 BbiGop 3awutHoro 0: OcTaHoB Mo MHepLMn 0 ]
nencteunsa 1: B yctaHOBNEHHOM
eXnme ocTaHoBa
P94.22 Bbi6op 3aLmTHOrO ?P1 3.00) 0 [ ]
AeicTanA2 2: Mpogomkartk paboty
P94.23 Bbi6op 3awutHoro 0 ]
nevcrens3
P94.24 Bbi6op 3aLmTHOrO 0 [ ]
nevicteus4
P94.25 YacTota npu cbpoce 0: 3apgaHHas 4acToTa; 0 ]
HeuncnpaBHOCTU 1: PakTnyeckas yacToTa;
2: YacToTa BepxHero
npegena;
3: YacToTa HuxkHero
npenena;
4: Yactota
MHOrocTyneH4aTown
ckopoctun 15

Ipynna P95. UHchopmaumsa o KoMNoHeHTax

®DyHKUMO- HasBaHue J[Anana3oH HacTPoOWKu 3aBog. Uam.
HanbHbIN KOO pyHKLUN 3Hau.
P95.00 AnnapaTtHasi Bepcus - - .
nnatbl
P95.01 MporpammHas - - °

Bepcua nnatbl
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P95.02

Bepcusi nnatbl

ynpaeneHusa

P95.03 Bepcus cunoson - - °
nnatbl

lpynna P95 otobpaxaeT napameTpbl BEpPCUM MPOrPAMMHONO U

annapartHoro obecrnedeHus Y, koTopble ycTaHaBNMBaKTCSH HENMOCPEACTBEHHO
Npov3BOAMTENEM.

F'pynna P96. UHcdopmauums o6 nspenun

DyHKUMO- HasBaHue J[nana3oH HacTPOWMKn 3aBog. Uam.
HanbHbIN KOO pyHKLUN 3Hau.

P96.00 HomuHanbHas 0,0~999,9 - ]
MoLLHocTb MY (kBT)

P96.01 HomuHanbHbIA Tok 0,0~999,9 - n
MY(A)

P96.02 Tok nerkow Harpyskn | 0,0~999,9 - n
M4y (A)

P96.03 HomuHanesHoe 0~460 - ]
HanpsikeHue (B)

P96.04 KoadbcpumumeHt 0~99 - []
mMoLHocTm MY

P96.05 HomuHan patuunka 0~9999 - .
Toka (A)

P96.06 Homwunan mopyns 0~9999 - .
IGBT (A)

P96.07 OTknoYeHne Toka 0~9999 - °
IGBT (A)

P96.08 KoadpcpuumeHt 0,800~1,200 1,000 .
acummeTpun
3-chasHoro Toka(%)

P96.09 HomuHanbHbIN TOK Mo mowwHocTn - °
(480B) (A)

P96.10 Tok npw nerkon Mo mowHocTn - °
Harpy3ke (480B) (A)

lpynna P96 B OCHOBHOM oOTOGpaxaeT (UKCMPOBaHHbIE MapameTpbl
npeobpasoBaTens 4acToTbl, KOTOpble YCTaHABMMBAKTCH HENOCPeaCTBEHHO
npounssoguTenem.
P96.00~P96.04 — 310 napameTpbl, U3Ha4anbHO 3afjaHHbIe NPOU3BOAUTENEM;
P96.05~P96.08 — 3to HacTpourku napameTpoB camoro [14, koTopble
onpenensarTca annapaTtHbiM obecneyeHnem un OOCTYIMHbI TONbKO AN YTEHUS.
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P96.09 - P96.10 — 37O 3Ha4eHMs TOKa, CHWXawwwuecs npu paboymx

YCMOBUSIX BXOAHOIO HanpsixeHus Ha yposHe 480 B.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoa. Uzm.
HanbHbIN KOA byHKUMN 3Hau.
P96.10 Tok npw nerkon - Mo .
Harpyske (480B) (A) MOLLHOCTY
P96.15 Homep cbopku MO - 6 .
P96.16 CepBUCHBIV 1~65535 90 °
napametp
P96.17 KoppekTuposka 0~3 2 .
BbIXOJHOrO TOKa
P96.18 KoadbdpumumneHt 90,0~110,0 100,0 .
JaTtyvka HanpsbkeHnst
3MT(%)
P96.20 Harpy3ska N4 0: P - Jlerkast Harpy3ka | 1 []
(Ipab < 110%/60cek)
1: G - Taxenas
Harpyska (Ipab <
150%/60cek)
2: PesepB
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FnaBa 7. YnpaBneHne no KOMMyHUKaLMOHHOMY NpOTOKONy
ModBUS RTU

Mpeobpaszosatenu yactoTbl cepun INPRIME nopgaepxvBatoT cTaHAapTHbIN
npotokon cea3n Modbus RTU. C nomouybto koHTponnepa unm K MOxHO
ynpaensTe YCTPONCTBOM, a Takke W BbIMOMHATbE MOHUTOPWHI NapameTpoB.
Mpexge, 4Yem wucnonb3oBaTb coeduvHeHve no npotokony Modbus RTU,
03HaKOMLTECH CO crefytLeit nHopmauumei o 6esonacHocTu.

Korga  ynpaBneHve  npeobpasoBaTeneM  4acToTbl  MPOW3BOAUTCS
OWCTaHUMOHHO, ybeautecb, 4To Bbl cobniogaete TexHUKy 6Ge3omnacHoOCTy.
O6si3aTensbHO coobLimTe nepcoHany, uMetoLemMy AocTyn Kk npeobpasoBatento
4acTOTbl, YTO OH MOXET ObITb 3anyLLUeH B 1060 MOMEHT.

B paHHOW rnmaBe Bce 3Ha4YeHus ¢ MHOeKcoM «h» nokasbiBatoT,
=== 4TO [AHHOE 3HAYeHWEe yKasaHO B LIECTHaALaTepuU4HON cucteme

— | cuucnenus (hex). Ecnu nHgekca HeT, 3Ha4MT, 3HaYeHMe yKa3aHo B
OecsaTUYHON cucteme cumncnexms (dec).

Cepusa INPRIME umeeT gBa ceTeBbix pexuma: pexum Master/Slaves n
pexum Master/Slave.

| MK | | nnK |
RS232
RS485

KoHeepTtep

RS485

ny

| ny

Puc. 7.1 Cemesoli pexxum Master/Slave

MK
K
RS485

|I'ILI1||I'ILI2||FNn| |I'IL|‘I||I'ILI2||I'ILIn|

Puc. 7.2 Cemeeol pexxum Master/Slaves
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HacTtpolika napameTpoB CBsi3V BbINONHAETCS B QOYHKUUOHAILHOU epyrine
P81.

7.1 CTpyKTypa coobLeHus

MpoTtokon ModBUS BkntovaeT ABa Buaa pexumMa nepegaqun (pexum RTU
n ASCII), INPRIME nopaepxvBaeT Tonbko pexvm RTU, cootBeTcTByloLiMe
AaHHble cnepyoLme:

GaviTbl: 1 cTapToOBbIN 61T, 8 BUTOB AAHHbBIX, KOHTPOSbHBIN BUT U KOHEYHBIN
6uT. MNpun HannunM NpoBepoYHOro 6uta 1 BUT NPOBEPKN YETHOCTU/HEYETHOCTU 1
1 KOHeuHbIVi 6UT. Korga GuT YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX buTa.

CTAPTOBbIN BUT MPOBEPOYHbIN KOHEYHbIN BUT
BUT BUT

B pexxvme RTU coobLueHne Bcerga MMeeT MHTepBar BpeMeHu nepefayn He
MeHee 3,5 6ainToB B Ha4yane. CTpykTypa coobLueHuii (3anpoc/oTBeT) nepeaaeTcs
B cnegytouwem nopsiake: agpec MY, kog komaHabl onepauuv, AaHHble ©
koHTpornbHoe crnoBo CRC. lMepepaya kaxgoro GanTta ocyllecTBnsieTcs B
LecTHaguaTepnyHoM dopmare. PopmaT AaHHbIX CreayoLuiA:

dopmat nepegayn gaHHbix Modbus RTU

< >

MpoBepka

CRC Cron-6ut

Crapt-6ut Anpec Peructp NaHHble

1. [Ons onpepeneHnss Hayana cooOLeHUss WCnonb3yeTrcs naysa
NPOAOIHKUTENBHOCTLIO He MeHee 3,5 cumBonos (14 6uT).

2. Ecnv naysa npu nepepaye coobuieHns 6onee yem 1,5 cumsona (6 6uT),
TO flaHHOe coobLeHne cunTaeTcs OWNBOYHBIM.

Tabnuua 7.1 CtangapTHas cTpykTypa coobwenns RTU:

START T1-T2-T3-T4 (Bpems nepenauv 3,5 Gaira)
SLAVE ADDR Appec cBsisu: 1 ~ 247
CMD 03H: yTeHne napameTpoB Nnog4YnMHEHHOro ycTpowicTea; 06H:

3anucb NapameTpoB NMOAYMHEHHOTO YCTPOUCTBA
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DATA (N-1) [aHHble: rpynna napameTpa, HoMep napameTpa, 3Ha4yeHve
DATA (N-2) napametpa

DATAO

CRC CHK crapLuero MpoBepka 3HayeHus: CRC
paspsga

CRC CHK mnagwero

paspsga

END T1-T2-T3-T4 (Bpemsi nepegayn 3,5 6anT)

3. Mpoepka gaHHbIX CRC ncnonb3yeTcsi Ansi npoBepku 6aToB cOobLLEHNS.
7.2. OnpegeneHue agpeca nepeaavm gaHHbIX

Anpec pervctpa COCTaBISIETCH Ha OCHOBE HOMepa rpynnbl U HoMepa
napametpa. Agpec MoxXeT BbITb 3afaH kak B WwecTHaguatepuyHom (HEX), Tak
n B pgecsitepuyHom (DEC) dpopmare.

[nsa wecTHapguaTepuyHoro cgopmara:

Anpec pervcrtpa: agpec peructpa + 0x999A

Apnpec 6uta peructpa: agpec peructpa *16+ Homep 6uta n (n=0, ..., 15)

Appec napametpa [Y: Homep napameTpa, BbIPpaXEHHbIN B
LuecTHagLaTepuyHoi cucteme (Hanpumep, agpec napametpa P10.23 paseH
0x1023).

Onsa pecarepu4yHoro popmara:

Anpec peructpa: agpec peructpa + 10000

Apnpec 6uta peructpa: agpec peructpa *16+ Homep 6uta n (n=0, ..., 15)

Appec napametpa NMY: Homep napameTtpa, BblpaXEHHbIN B OECATUYHOM
cucTeme (Hanpumep, agpec napametpa P10.23 paseH 1023).

7.3. Tabnuubl perucTpoB CBA3U
Peaucmpsbi 3,6. bumebi 1,5.

Yrtenue: pernctp 3, 6ut 1 B Tabnuue.
3anuck: peructp 6, 61T 5 B Tabnuue.
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Appec peructpa OnucaHue
0000H 6ut0 1: BpalleHue Brnepen
0: HeT gencTBusa
6ut1 1: peBepc
0: HeT oencTeus
6ut2 1: 3anyck
0: OcraHoB
6ut3 Peseps
out4 1: cbpoc owmnbku
6nTs~7 Pe3seps
6ut8 Peseps
61T10~9 BapuaHT BpeMeHu pasroHa 1 3ameasneHus
0: kpuBas 1
1: kpuBas 2
out11 Peseps
ont12 1: Bbibpatb 1 noaaTb KomaHay 3anycka 2
0: BbibpaTb 1 nogatb komaHay 3anycka 1
6ut13 1: Beibpate napametp MM, rpynna 2;

0: BeibpaTb napametp MAA, rpynna 1

6ut15~14 He ncnonb3ytotcst

0001H OnopHoe 3HayeHue Ans LeneBow YacToTbl, 3HaYeHus
0~30000: 0,00~300,00 I'y
0007H MHorodyHKUMOHaNbHbIV BbIXOAHON NOPT
6ut0 1: DOO (pene R) BKN
0: BbIKT
6ut1 1: DO1 (pene T) BKI
0: BbIKI
6uT2 1: DO2 (Y1) BKI
0: BbIKN
6uT3 1: DO3 (Y2) BKI
0: BbIK/
out4 1: DO4(OC) BKn
0: BbIKT
6uts 1:DO5 (OC) BKN
0: BbIK
6uté He ucnonbayetcs
eut7 He ncnonbayetcs
6ut15~8 He ncnonb3yetcs
daKTnyeckoe 3Ha4YeHUe BbIXOAHOMO CUrHana KneMmbl=
3HaveHue HacTponkun Modbus | BHyTpeHHee BbixogHoe
3Ha4eHne PYHKLUMOHABbHO KnemMMbl
0019H BupTyanbHas BxogHas knemma

ButO:
but1:
Bbut2:
But3:
but4:
Buth:
But6:

BUpTYyanbHas knemma DI1
BupTyanbHas knemma DI2
BupTyanbHas knemma DI3
BUpTYyarnbHas knemma DI4
BupTyanbHas knemma DIS
BUpTyanoHas knemma DI6
BUpTYyarnbHas knemma DI7
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but7: BupTyanbHas knemma DI8

But 8~15: Peseps

dakTnyeckoe BXogHOE 3HaYeHWe KNeMmbl= 3HadeHne
HacTponkn Modbus | BxogHOe 3HayYeHve aAnsa BHeLLHen
KneMMbl

0069H

3anpoc Ha o6HoBneHWe napameTpa

Mocne Toro, Kak Nog4MHeHHbIN MY nonyyaet napameTpbl Mo
Modbus, napameTpbl coxpaHsoTCst B 06nactv naobpaxeHus
napametpos [M4.

0x55: OBHOBUTL hakTUyeckne napameTpbl B namsatn RAM ¢
napameTtpamu B obnacTtu naobpaxeHus

0xAA: O6HOBUTb hakTMyeckne napameTpbl B namsitn RAM
C 3aBOACKMMM NapameTpamm Mo yMOn4aHuo

Hynb: 6e3 o6HOBNEHUS

MpymeyaHwue: 3ToT napameTp GyaeT oumwaTbes
aBTOMaTUYECKU Nnocre Kaxaoro obHoBneHns

YreHwue: peructp 4,

[aHHble MOHUTOpPMHIra

6uT 2 B Tabnuue.

Appec peructpa

OnucaHue

0000H CnoBo cocTtosHus MY
6ut0 1: C curHanom sanycka
0: bes curHana sanycka
6ut1 1: Pabota
6ut2 1: Ha HyneBoW ckopocTn
out3 1: BpawueHve Bnepen
0: PeBepc
6utd 1: WtaTHoe BkntoveHue nutanus MY
0: AHomanbHoe BkntodeHve nutaxus MY
6uts 1: 6GnokmpoBka 6a30BOro anekTpoaa
6uT6 He ucnonbayetcs
6ut7 1: Cboit
6nT8 Pe3seps
61T9 Pe3seps
6ut10 1. aBTOMaTnyeckasa naeHTudukaumna
ont11 1: 3anpoc Ha ngeHTudurKkaumo
6ut15~12 He ncnone3yetcs
0471H CocTosiHue obHapyeHns

6ut0 1: ObHapyxeHune yacToThl LF, yactoTa <
YacToTbl 0BHapyXeHust

6ut1 1: O6HapyxeHue yactoTtbl GF, yacTtoTa =
YacToTbl 06HapyXeHWs!

onT2 1: O6HapyxeHue yacToTbl EF, 3agaHHas
yacToTa U YacToTa obpaTHOW CBA3M B nonoce obHapyxeHns
yactot

6ut3 1: BOCTUrHYTasi CKOPOCTb
6ut4 Pe3seps
o6uts 1: obHapyeHne NpeBbILLEHNS KPYTSLLEro
MOMeHTa
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6uté 1: oBGHapy>XeHUEe NOHWKEHHOTO HanpPsHKEHNs

oeut7 1: HanpsbxeHve LWKHbI NpeBbiwaeT 85% ot
HOMUHAIIbHOTO HanpshKeHNst
6uT8 1: npesbiwaeT 5% OT HOMUHANBLHOMO Toka

BO BpeMsi pabotbl 1 10% OT HOMUHANBLHOTO TOKa Npw
ocTaHoBke paboTbl

6ut9 1. NPOrHo3npoBaHne HencnpaBHOCTEN
61T15~10 He ncnonbayetcs

0473H Tekywiasi paboyasi yactota
5,000 cootBeTcTByeT 50,00 Ny
047BH CraTyc o6HOBREHNs napameTpa
61T0 1: obHOBNEHME
0: obHoBnEHVe 3aBepLUeHO
6ut1 Peseps
6ut2 Peseps
6ut3~15 He ucnonbayetcs
0485H MonwuTopuHr Bbixoga MY 1
6ut0 1: WrTaTHOE BKIOYEHWE NUTaHNS
0: aHomManbHoe BKIIOYeHWe NUTaHNs
6ut1 1: HemcnpaBHOE COCTOsIHVE
0: cnpaBHOE COCTOSIHME
6ut2 1: curHan 3anycka
0: HeT curHana sanycka
out3 1: mocTynaloLWwwmin CUrHan 4acToTbl/CKOPOCTH
6ut4 1: cormacoBaHHas 4acToTa/ckopoCcTb
6uTs 1: Ha HyneBOW CKOPOCTH
6uté 1: HanNpsbXeHVe LUNHbBI MOCTOSIHHOTO ToKa
npesbiwaet 85% OT HOMUHAMNBHOMO HaNPSHXKEHWS!
eut7 1: npesbiwaeT 5% OT HOMUHANBHOMO ToKa
BO BpeMsi pabotbl 1 10% OT HOMUHANBLHOTO TOKa Mpw
ocTaHoBKe paboTbl
out8 1. ngeHTudukaums
61T9 1: O6HapyxeHune ckopocTm 1
6ut10 1: OBGHapy»eHune ckopocTu 2
6ut11 1: MporHo3vpoBaHve HencnpaBHOCTEN
ont12 1: 3anpoc Ha ngeHTudmKaL o
048BH WHavkaums HemcnpaBHocTy 1
6ut0 3awmTa Moayns oT neperpysku no ToKy
6ut1 C6on ALM
6ut2 MeperpeB paguatopa
6nT3 HewncnpaBHOCTb TOPMO3HOrO Grioka
6ut4 Peseps
6uTs Peseps
6uté OTKNOHEHWe YacToThbl BpaLleHus
6ut7 MoBblweHHoe HanpsikeHune 3MT
6nT8 [MoHwkeHHoe HanpskeHne 3MT
6ut9 O6pbIB BbIXOAHON hasbl
6ut10 Meperpyska anekTpoasuratens no Toky npu

HU3KOMN CKOpOCTU
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6ut11 HewvcnpaBHOCTb 3HKOAEpa
6ut12 Peseps
6uT13 Pe3seps
6ut14 Peseps
out15 HenpaBunbHasi nocnegoBaTenbHOCTb a3
nsuratensi

048CH MHavkaums HemcnpaBHOCTM 2
6ut0 MpeBbllLeHe YacToTbl BpaLLeHUs Npu
BpaLLEeHnn Brepes
6ut1 MpeBbllLeHNe YacToTbl BpalleHns B 06paTHOM
HanpasneHun
6ut2 Peseps
out3 Cb6oW cBa3mn aHKoaepa
6ut4 Meperpyska no Toky
6uts OB6HapyxeHe HeucnpaBHOCTY TOPMO3HOTO
mMoayns
6uté Meperpyska no Toky Ha BXoae
6ut7 Peseps
61T8 Pe3zeps
ouT9 Owwubka naeHTudmrkaumm aHkogepa
6ut10 Meperpyska no Toky Ha BbIxoae
ont11 HeucnpaBHocTb aHkogepa SINCOS
6nT12 MNoTeps casbl Ha Bxoge
6ut13 3awmTa oT NpeBbILLEHNS YacTOTbl BPaLLEHNS
6ut14 Meperpy3ka no ToKy ABUraTens Ha BbICOKOW
CKOpOCTH
6ut15 K3 Ha 3emnio

048DH MHavkaums HemcnpaBHoCTM 3
6ut0 CTapeHue KoHOeHcaTopoB
6ut1 BHeluHsis owmnbka
6nT2 Pe3seps
6ut3 Peseps
6ut4 HewncnpaBHOCTbL AaTymka Toka
6uts KopoTkoe 3amblkaHne TOpMO3HOro
COMpPOTMBIIEHUS
61T6 MpeBbilLeHne MTHOBEHHOTO 3HAaYEeHNs Toka
out7 Owwwubka BbIXOQHOTO KOHTaKTOpa
6ut8 HewucnpaBHOCTb BbIkno4aTens TopMosa
out9 3awmTa IGBT OT KOPOTKOro 3amMblKaHus
6ut10 Owwbka ceasn ModBUS
6ut11 Owmnbka BXOAHOIO UCTOYHMKA NUTaHNSA
6ut12 Peseps
6uT13 Pe3seps
6ut14 Peseps
6ut15 Pe3seps

048FH CocTosiHue BxoAa MHOroyHKLMOHANbHOW KnemMmbl
6ut0 1: MHorodpyHKUMoHanbHas knemma DI1 BKI1

0: BbIKI
6ut1 1: MHOrodyHkuUMoHanbHasa knemma DI2 BKI1
0: BbIKT
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6ut2 1: MHorodbyHkuMoHanbHasa knemma DI3 BKI1

0: BbIK

6ut3 1: MHorodpyHKUMoHanbHas knemma D14 BKIT
0: BbIKT

6ut4 1: MHorodpyHKUMoHanbHas knemma DI5 BKIT
0: BbIKI

6uts 1: MHorodpyHkuUMoHanbHasa knemma DI6 BKI1
0: BbIK/

6uté 1: MHorodpyHKUMoHanbHas knemma DI7 BKIT
0: BbIKT

out7 1: MHorodpyHkUMoHanbHas knemma DI8 BKI1
0: BbIKT

6ut8 He ucnonbayetcs

6ut9 He ucnonbayetcs

6ut15~10 He ncnonb3yetcs

0490H CocTosiHMe BbIxoAa MHOTOMYHKLIMOHANbHOW KNeMMbI
6ut0 1: RBKN
0: BbIKI
6ut1 1: T BKI
0: BbIKI
6ut2 1:Y1 BKN
0: BbIKT
6ut3 1:Y2 BKN
0: BbIKI
6ut4 1: Y3(K3) BKN
0: BbIK/
6uts 1: Y4(K4) BKN
0: BbIK/
6uté He ucnonbayetcs
eut7 He ucnonbayetcs
6ut15~8 He ucnonbayetcs
0491H CkopocTb obpatHoii casiau (I'y) -30000~30000 —
-300,00~300,00 'y
0492H 3afgaHHasi yactoTa BpalleHus
-30000~30000 — -300,00~300,00 Iy
0493H 3HaueHue unsTpaLymn onopHOM CKOPOCTH
0494H [onycTumoe 3Ha4YeHne BbIXOAHOTO HanpsikeHust
0495H [onycTumoe 3Ha4yeHne BbIXOAHOrO ToKa
0496H BbIXOAHOW KPYTALLUMIA MOMEHT
-1000~1000 — -100,0%~100,0% HOoMuMHanbHoro Toka M4
0497H KN4 npueoaga
0498H HanpsbkeHune WwuHbl
0499H Ananorosbivi Bxog Al1/TM Bxog anst onpegeneHus

Temneparypbl Apuratens
-10000~10000—-10,000~10,000 B
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049AH

AHarnorossiin Bxoa Al2
-10000~10000—-10,000~10,000 B

049CH CucteMHoe Bpemsi

049DH Temnepatypa pagvartopa

049EH U-cbasHoe HanpskeHne (MrHOBEHHOE 3HaveHune)

049FH V-basHoe HanpsikeHue (MrHOBEHHOE 3HayeHuve)

0490H W-basHoe HanpspkeHne (MrHOBEHHOE 3HajveHve)

04A1H U-hasHblii TOK (MTHOBEHHOE 3Ha4YeHue)

04A 2H V-thasHblii TOK (MTHOBEHHOE 3HajveHune)

04A 3H W-chbasHblil TOK (MFTHOBEHHOE 3HaYeHue)

04A 4H BbixogHasi akTMBHasi MOLLLHOCTb

04A 5H CymMMapHas BbIXOAHas MOLLHOCTb

04A 6H PeakTnBHas MOLHOCTb

04A7H KoadhdmumeHT moLHocTH

04A 8H CkopocTb 06paTHOi cBsi3n (06/MUH)
-9999~9999—-999,9~999,9

04A 9H MpenBapuTenbHbIN MOMEHT

04AAH~04B9H Pe3seps 16 eguHuny,

04BAH~04D9H

Mpocmotp [0~31]: O3HakOMbTECH C ONMMCaHEM

«MapameTpbl MoHUTOpUuHra XK-gucnnes» B pykoBoacTee no

aKcnnyaTauum.
04BAH: MNpocmoTp[0]//6e3 onpeneneHus
04BBH: MNMpocmoTtp[1]
04BCH: MpocmoTp[2]
04BDH: MNpocmoTpl[3]
04BEH: MNMpocmoTp[4]
04BFH: Mpocmotp([5]
04COH: MpocmoTp[6]
04C1H: MpocmoTp([7]
04C2H: MpocmoTp([8]
04C3H: MpocmoTp[9]
04C4H: Mpocmotp[10]
04C5H: Mpocmotp[11]
04C6H: Mpocmotp[12]
04C7H: Mpocmotp[13]
04C8H: Mpocmotp[14]
04C9H: MpocmoTp[15]
04CAH: NpocmoTp[16]
04CBH: MNpocmoTp[17]
04CCH: MpocmoTp[18]
04CDH: MpocmoTp[19]
04CEH: MpocmoTtp[20]
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04CFH: MpocmoTtp[21]
04DOH: MpocmoTp[22]
04D1H: NpocmoTp[23]
04D2H: MpocmoTp[24]
04D3H: MpocmoTp[25]
04D4H: MNpocmoTp[26]
04D5H: MpocmoTp[27]
04D6H: MpocmoTp[28]
04D7H: NpocmoTp[29]
04D8H: MpocmoTp[30]
04D9H: MpocmoTp[31]

04DAH~04E5H

[aHHble MoHUTOpUHra UXX (AaHHble KpuBOW)

04DAH: 3Ha4eHune gaHHbix UO1 (kpmBas 1)

04DBH: 3Ha4eHune aaHHbIx U02 (kpmBas 2)

04DCH: 3Ha4eHne aaHHbix U03 (kpuBas 3)

04DDH: 3HayeHue aaHHbix U04 (kpuBas 4)

04DEH: 3Ha4yeHune aaHHbIx UO5 (kpuBas 5)

04DFH: 3HayeHve gaHHbIx U06 (kpuBas 6)

04EOQH: 3HaveHne aaHHbIX UO7 (kpunBasi 7)

04E1H: 3HaveHue gaHHbIx UO8 (kpuBas 8)

04E2H: mnagwwuit 6anT: ngeHtndukaums Uo1
(koHdUMrypauwms kpusowi 1); craplumin 6anT: naeHTUdukaums
U02 (koHdurypaumsi Kpuson 2)

04E3H: mnagwwuin 6anT: ngeHtndukaums U03
(koHdUMrypauwmsa kpusowi 3); cTapLumin 6anT: naeHTudukaums
U04 (koHdurypaumsi kpuson 4)

04E4H: mnapgwwuin 6anT: ngeHtndukaums Uos
(koHdUMrypauwms kpusowi 5); craplumin 6anT: naeHTUdukaums
U06 (koHdurypaumsi kpmson 6)

04E5H: mnagwwuin 6anT: ngeHtndukaums Uo7
(koHMMrypauwmsa Kpueowi 7); cTapLumin 6anT: naeHTndukaums
U08 (koHdurypaumsi kpmson 8)

04EAH~05E9H

U-cbazHbini Tok (BydeprdoBaHHbIi B 256 Toukax ans
rpadmyeckoro otobpaxeHust) [Boibopka kaxable 10 Luknos
[IZI]

05EAH~06E9H

V-basHeblii Tok (BychepnsoBaHHbIN B 256 Toukax Ans
rpacdmyeckoro otobpaxeHust)

06EAH~07E9H

W-cbasHbii Tok (OydpepunsoBaHHbIN B 256 Toukax ans
rpadmyeckoro otobpaxeHust)

07EAH BbIXOAHOM KpyTALLUMIA MOMEHT (Ans rpadu4eckoro
oTobpaxeHust)

07EBH OnopHasi ckopocTb (A5 rpadnyeckoro oToGpakeHus )

07ECH CkopocTb 06paTHOi cBsi3W (Ans rpaduyeckoro
oToBpaxeHus)

07EDH HanpsixeHue WwuHbl (Ansa rpadmyeckoro otobpaxeHus)

07EEH~09EDH

Peseps 512 nHTepBanos (ans rpadunyeckoro otobpaxeHmst)
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0A34H~0A38H

XpoHornorus
HeucnpaeHOCTU

(camasi paHHsst)

Koa owmnbku

dakTuyeckas ckopocTb B MOMEHT
HeucnpaBHOCTN
-30000~30000—-300,00~300,00I

OnopHas CKopoCTb B MOMEHT
HEMCrpaBHOCTK
-30000~30000—-300,00~300,00"1y

Hanpﬂ»(eHme LUVHbI B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HencnpaBHOCTA

0A39H~0A3DH

XpoHornorus
HeucnpaBHOCTH
1

Koa owmnbku

dakTyeckast CKopoCTb B MOMEHT
HencnpasHOCTH
-30000~30000—-300,00~300,0001

OnopHasi cCkopoCTb B MOMEHT
HencnpaBHOCTH
-30000~30000—-300,00~300,000,

HanpsixeHve LWnHbI B MOMEHT
HencnpaBHOCTH

Tok B MOMEHT HEVNCnpaBHOCTN

0A3EH~0A42H

XpoHornorus
HencnpaBHOCTU
2

Koa ownbku

dakTuyeckas ckopocTb B MOMEHT
HeucnpaBHOCTN
-30000~30000—-300,00~300,00I 1

OnopHas ckopoCcTb B MOMEHT
HEMCrpaBHOCTK
-30000~30000—-300,00~300,00"1y

Hanpﬂ»(eHme LLUWHbI B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HencnpaBHOCTA

0A43H~0A47H

XpoHornorus
HENCNpPaBHOCTM
3

Koa owmnbku

dakTyeckas CKopoCcTb B MOMEHT
HencnpasHOCTH
-30000~30000—-300,00~300,0001,

OnopHasi CkopocTb B MOMEHT
HeucnpaBHOCTN
-30000~30000—-300,00~300,00I

HanpspkeHune WnHbl B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HENCNpaBHOCTN
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0A48H~0A4CH

XpoHornorus
HeucnpaeHOCTU
4

Koa ownbku

dakTuyeckas ckopocTb B MOMEHT
HeucnpaBHOCTN
-30000~30000—-300,00~300,00I

OnopHas CKopoCTb B MOMEHT
HEMCrpaBHOCTK
-30000~30000—-300,00~300,00"1y

Hanpﬂ»(eHme LLUWHbI B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HencnpaBHOCTA

0A4DH~0A51H

XpoHonorus
HeucnpaBHOCTH
5

Koa owmnbku

dakTyeckast CKOpoCTb B MOMEHT
HencnpasHOCTH
-30000~30000—-300,00~300,0001

OnopHasi cCkopoCTb B MOMEHT
HencnpaBHOCTH
-30000~30000—-300,00~300,000,

HanpsixeHve LWnHbI B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HEVNCnpaBHOCTN

0A52H~0A56H

XpoHornorus
HencnpaBHOCTH
6

Koa ownbku

dakTuyeckas ckopocTb B MOMEHT
HeuncnpaBHOCTN
-30000~30000—-300,00~300,00I 1

OnopHas ckopoCcTb B MOMEHT
HEMCrpaBHOCTK
-30000~30000—-300,00~300,00T"1

Hanpﬂ»(eHme LLUMHbI B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HencnpaBHOCTA

0A57H~0A5BH

XpoHonorus
HENCNpPaBHOCTM
7

(camas
nocneaHsist)

Koa owmnbku

dakTyeckas CKopoCTb B MOMEHT
HencnpasHOCTH
-30000~30000—-300,00~300,000 1,

OnopHas CKkopocTb B MOMEHT
HeuncnpaBHOCTN
-30000~30000—-300,00~300,00I 4

HanpspkeHune WnHbl B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HencnpaBHOCTU
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agBa 8. YcTpaHeHMe HeMcnpaBHOCTEN U TEXHUYECKOe

obcnyxuBaHue

[Mocne BO3HWMKHOBEHWUSI HeucrnpaBHoCTM MY peanuayeT YHKUMIO 3aLUUTbI
1 oTtobpaxaeT Kod HeMCrnpaBHOCTU Ha NaHenu ynpasneHus. [lonb3oBaTtenb

MOXEeT onpeanenntb TN HEeUCnpaBHOCTH,

npoaHanuanpoBaTb MPUYKHbI

M BbINOMHUTL MOUCK W YCTPaHEHWe HeWCnpaBHOCTEN B COOTBETCTBUM CO

cnepyowmmmn Tabnuuamu. Ecnu HencnpaBHOCTbL HEe MOXET ObiTb yCcTpaHeHa

cunamu nonb3oBaTens, cregyeT 06paTUTbCs B TEXHUHECKYHO NOALAEPKKY
«UHcTapT».

[Mpn BO3HUKHOBEHUN OLLUMBOK, CBA3AHHbIX C NPEBbILLIEHNEM TOKa
unn Hanpsbxkenus (1, 3, 8, 10, 16, 17, 18, 21, 27, 29, 30, 31, 32, 42,
45, 46, 51, 57) 3anpeLuaeTca BO30OHOBNATL paboTy 40 yCTPaHEHUsI
NPUYMHBI BOSHUKHOBEHWSI HEMCTNIPABHOCTU UITN HE paHee, Yem vyepes
10 MUHYT Nocne BO3HWKHOBEHWS OLLNOKMN.

Kog
owun6kn

Heucnpas-
HOCTb

Bo3MoOXHbIe NPUYUHBI

Pewenus

1

MpeBblWweHve
Toka IGBT

MepeHanpseHue Ha knemme
MOCTOAHHOIO TOKa

MpoBepkTe NuTaHKe ot
3reKTPOCETH M NPOBepLTE,
6bICTPO N OCTaHABNMBAETCA
BbICOKOMHEPLIMOHHAs Harpy3ka
6€e3 AMHaMMYECKOTO TOPMOXEHMSI.

KopoTkoe 3amblkaHue Ha
BbIXOAE

[MpoBepbTe, OTCYTCTBYET K
KOPOTKOE 3aMblKaHUe BbIXOAHOTO
npoBoAa anekTpoaBuraTens u He
COeAMHEH NN OH C 3eMIen.

O6pbIB ha3 Ha Bbixoae

MpoBepkTe, He ocnabneHsl nu
kabenu anekTpoaBuratens u
BblXoda.

HewucnpaBHocTb aHkoaepa

MpoBsepsTe, He NoBpeXaeH
I BHKOZEP W NPaBUIIbHO N
noaKmoYeHa NpoBoaKa.

HekadecTBeHHOE vnu
noBpex/aeHHoe annapaTtHoe
obecneyeHune

O6patnTech k cneumanuctam
TEXHNYECKOW NOAAEPXKKM.

HapyLueHbl BHyTpeHHe
coeanHeHus MY

O6paTnTech 3a TEXHUYECKUM
obcnyxuBaHneM kK
cneyuanucTam v TEXHUYECKOMY
nepcoHany.

KoMmnoHeHTbI crnoson

Lienv neperpesatoTcs 13-3a
HeWCnpaBHOCTW BeHTUNATOpa
OXMNaXAEHWst NN cUCTEMbI
oXnaxaeHus.

[MpoBepbTe BEHTUNATOP
OXNaXAEeHNS U He 3arpsisHeH
1N OH.
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MpenynpexaeHue: Bo nabexanve nospexaeHus IGBT paboty MY
crefyeT HauyuHaTb Nocre yCTpaHeHUs NPUYUHLI HEUCTPaBHOCTU.

Meperpes MpeBbllweHne TemnepaTypbl [MoHn3bTe TemnepaTtypy
pagwatopa OKpy>KatoLuern cpeabl oKpy>KatoLen cpeabl 1
ycunbTe BEHTUNALMIO U
TENNooTBeAeHME.
MopnepxuBariTe Temnepartypy
OKpY>XatoLLe cpefibl Ha ypoBHe
Huke 40°.
MoBpexaeHne BeHTunaTopa | MpoBepsTe, NPaBUIbHO N
oXNaXaeHus unm MOAKIIOYEH LUHYP NUTaHKS
nonagaHue noCTOPOHHUX BEHTUNATOPA UMW 3aMeHNTe
npeameToB B CUCTEMY BEHTUNATOP W yaanuTte
oxnaxaeHus NMOCTOPOHHWE NPEAMETbI.
HekoppekTHoe MpoBepbTe BeHTUNSATOP
YHKUMOHMpPOBaHWe OXNaXAEHUS U He 3arpsiaHeH
BEHTUNSITOPA OXMaXOeHust TN OH.
Co6oWi B Lenu oTcnexvieaHns | ObpaTtuTech 3a TEXHUYECKUM
Temneparypsbl obcnyxkuBaHMeM k
cneumanucTam n TeXHUYECKOMY
nepcoHarny.
OTKNoHeHVe CnuLwKoM KOpoTKoe BpeMsi YBenuusTe BPEMSI YCKOPEHUSI.
ckopocTn ycKopeHus

Crivwkom Gonbluasi Harpyska

YMeHbLUNTE Harpysky.

MpenenbHbIi TOK CAMLLKOM
HU3KNIA

CoOTBETCTBEHHO yBenuybte
npegenbHoe 3HadeHne Toka
B npeaenax gonyctmumoro
AvanasoHa

MoBbIlWweHHoe
HanpsbkeHne
3MT (Mpwu
pasroHe)

MpeBblleHne HanpshxeHns
BXOLHOrMO NUTaHus

[MpoBepbTE BXOAHOW UCTOYHUK
nuMTaHns

BbICTpbIV 3anyck npu
BbICOKOCKOPOCTHOM
BpaLLeHuy ABuratens

SaI'IyCK rnocre octaHoBa
asurartens

MoBbllweHHoe
HanpsikeHve
3MT (Mpwu
3ameaneHum)

W36bITOYHBIN MOMEHT
MHepLN Harpysku

Wcnonb3yite
COOTBETCTBYHOLLIME KOMIMOHEHTbI
AVNHAMNYECKOrO TOPMOXEHNSI

CrnnLLKOM KOpPOTKOE BpeMsi
3amMenneHnst

YBenuyste BpeMs 3amearneHus

Cnuwkom 6onbluoe
TOPMO3HOE COMPOTMBIEHNE
WU OHO He NOAKMoYEeHO

MogkntounTe noaxogsiiee
TOPMO3HOE COMpOTUBEHUE
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9 MoHwxeHHOe
HanpsikeHve
3NT

HanpsbkeHne nuTaHns Huxe
MUHVMManbHoro paboyero
HanpsbkeHnsi 06opyAoBaHNS

[MpoBepbTE BXOAHOW UCTOUHUK
nuTaHus

KpaTkoBpemeHHoe
OTKIIOYEHNE MUTAHUS

Cnuwkom 6onbluoe
OTKIOHEHWE HaNPsXKEHNsI
BXO[HOTO UCTOYHMKA
nuTaHus

MpoBepbTe BXxoAHOE NuUTaHue.
Mocne Hopmanusauum
BXOAHOIO NMUTaHWS BbINOIHUTE
cbpoc 1 nepesanyck

Ocnabna coeguHutenbHasi
KrneMma UCTOYHMKA NUTaHus

MpoBepbTe BxoAHbIE kabenu

Hanpsixenne Ha 3MNT
HecTabunbHo

Ob6patnTech B cnyxoby
TEXHNYECKON NoAaepXKM

B aToi xe uenn
3MeKTPOnUTaHns
NpuUcyTCTBYET Harpy3ka
BbICOKUM MYyCKOBbLIM TOKOM

MameHnuTe cuctemy
ANeKTponMTaHus, 4Tobbl OHa
COOTBETCTBOBANa 3Ha4eHnto
cneumndukaummn

HeucnpasHocTb 3BeHa
MOCTOSIHHOTO TOKa
BCMEACTBIE HEOAHOKPATHOM
neperpyskv no Toky

Ob6paTnTech B TEXHUYECKYIO
noaAepXKy

10 O6pbIB hasbl

OTcyTCTBUE COeauHEHUsT

MpoBepbTe NpoBoAKY Ha

Ha BbIXxoae UNn pasbeanHeHne Ha BbIxoae MY B cooTBeTCTBUM C
Bbixoae MY WHCTPYKUMEN No aKcnnyataumu,
4TOGbI YCTPaHNUTL
Ocnatna BbixoaHas OTCYTCTBE COEANHERMS NNu
knemma pasbearHeHue.
MotHocTb ABuratens OTperynupyiite MOLHOCTb
CIWLLKOM Mana u MY nnu mowHocTb
cocTaenset meHee 1/20 ot anekTpoasurartens.
MaKcMMarnbHOW MOLLHOCTH
psuratens MY
AcvMMETpUS BbIXOOHOW MpoBepbTe LEeNnocTHOCTb
TpexdasHoli ceTn NPOBOAKM 3neKTpoABUraTensi.
OTKMIOYNTE NUTaHKE 1
npoBepbTe, CoBNaatoT nu
XapaKkTepUCTUKK KNEMM Ha
Bbixoge M4 un Ha cTopoHe
NMOCTOSIHHOTO TOKa.
17 MpesbiweHne HenpaBunbHas nnn MposepbTe Lenb 3HkoAepa
cKkopocTn HapyLUeHHas HacTpounka
Bnepen napameTpoB 3aHKozepa

M36biTouHas Harpyska
Unu peskoe n3MeHeHne
Harpysku

MpoBepbTe BHELIHWE NPUYUHBI
PEe3KOro 3MEHEHNS Harpy3ku.

INSTART
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Mpe.blweHve

HenpasunbHas nnun

MpoBeptTe Lenb aHkogepa

CKOpOCTH HapyLUeHHas HacTpomnka
peBepc napameTpoB 3HKoAepa
M36biTouHas Harpyaka unm MpoBepbTe BHELUHWE NPUYNHDI
BHe3anHoe nsmeHeHue Pe3Koro N3MEeHEHNs Harpysku.
Harpysku
21 MrHoBeHHOE OpHodasHoe KopoTkoe MposepbTe ABurartens u kabenu
npeBbILLEHNE 3aMblkaHue ABuratens Ha Ha BbIxoge.
TOKa Ha Bbixoge | 3emnto
HeucnpaBHocTb aHKOAEPA MposepbTe, He noBpexaeH
TN 3HKOAEP W NPaBUMbLHO N1
noaKntoYeHbl kabenu.
OLwwmnbKa KoHTypa 3ameHuTe nnaty npusoga.
oBHapyxeHus nnatbl
npusoga
27 Meperpyska no | Cnuvwwkom gonroe Bpemsi Mpekpatute paboty Ha
TOKy Ha Bbixode | paboTbl B COCTOSAHUM HeKoTopoe BpeMms, U, ecnu
(nenicTeuTENL- | Neperpysku, Yem GonbLue B npouecce paboTbl OHa
HoOe 3Ha4YeHne) | Harpyska, TeEM Kopoue BO3HVKHET CHOBa, NpoBepbLTE,
Bpems HaxoAWUTCA N Harpyska B
npeaenax AonycTuMoro
AnanasoHa.
[lBuratens octaHoBUNcA MpoBepbTe ABuratens nnm
TOPMO3HOW MOAYnb
KopoTkoe 3amMbikaHvie MpoBepbTe 06MOTKM ABUraTens
obmoTok ABuratens
KopoTkoe 3amblikaHve Ha MpoBepbTe BbIXOAHbIE kKabenu
BbIXOAE unu asuratesnb
29 KonebaHue M3meHeHne HanpspkeHust Ha | [poBepbTe HanpsbkeHne B ceTh
3MT CTOpOHe BxoJa
OtcyTcTBME hasbl BXOOHOTO
HanpskeHus
Ocnabna coeguHuTenbHas [MpoBepbTe coegnHeHne
KNnemMmMa CO CTOPOHbI BXOAa | BXOAHOW KNeMMbI.
MoBpexaeH moaynb [MpoBepbTe, He NoBpeXaeH nn
BbINpAMUTENS Mogynb BbINPAMUTENS
30 MpeBbileHne HenpaswunbHas nnm MpoBepbTe KOHTYP 3HKoAepa

CKOpoCTH

HapyLUeHHas HacTpomnka
napameTpoB dHKkoaepa

BHesanHoe nsmeHeHue
Harpysku

MpoBepbTE BHELLHWE NPUYUHBI
PE3KOro N3MEHEHWS HarpysKku.

OLwwmnbka HaCTPOKK
napametpa 3aluThbl OT
NPEBLILLEHNSI CKOPOCTU

MpoBepbTe NnapameTp
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31

Meperpyska
AneKTpoaBK-
raTensi no Toky

Hun3koe HanpsixxeHne cetu

[MpoBepbTE BXOAHOW MCTOYHUK
nuMTaHns

BHesanHoe nsmeHeHue
Harpysku Bo Bpemsi paboTbl

YMeHbLUNTE YacToTy 1
amnnnTyay peskux M3MeHeHWn
Harpysku

MapameTpbl ABUratens
3a/laHbl HenpaBunbHO

MpaBunbHO ycTaHoBUTE
napameTpbl ABuUratens

HenpasunbHas nnn
HapyLUeHHas HacTpoiika
napameTpoB dHkoaepa

MpoBepbTe KOHTYP 3HKoAepa

32 K3 Ha 3emnio HenpasunbHoe McnpaBbTe HenpaBunbHyo
noAKnoYeHne NpoBoJoB NpOBO/KY B COOTBETCTBUM C
PYKOBOACTBOM MOMb30BaTensi.
HapyLlueHus B auratene [ins 3ameHbl aBUratens
Heobxogumo cHavana
NpOBEPUTL N30NALMIO
3a3eMneHus.
CnnLLIKOM BbICOKWI TOK O6paTuTech B cryx6y
YTEUKM Ha 3eMmio Ha TEXHUYECKOW NoAAEePXKKN
Bbixoae MY
34 BHewwHun MpucyTcTBYET CUrHan MpoBepbTe NPUYKHBI BHELLHEW
curHan owmbkn | HemcnpaBHOCTW BHELLHEro HeucnpasHOCTW.
BXxoda
35 MpeBbiweHne CurHan obHapyxenus PT MpoBepbTe Temnepatypy
curHana PT npeBbILLAET YCTAHOBMNEHHbIN | ABUraTens Unu HemcnpasHOCTW
nopor patyuka PT.
37 HeuncnpasHocTe | AnnapaTHas ObpatnTeck B cnyxoy
fatynka Toka HeucnpaeHOCTb NNathbl TEXHNYECKON NOAAEPXKKM
npveoda
39 MpeBbileHne Owwnbka Npu NpeBbILLEHUN O6patuTech B cnyxoy
yTeukun Toka MFHOBEHHOTO 3Ha4YeHus TEXHNYECKOWN NoaaepXK/
TpexdasHoro Toka, koraa la,
Ib v Ic He pa6oTatoT
42 Bawwnta K3 Ha | B TOpMO3HOM pesuncTope O6patutech B cryxoy
BXxoae NpOK30LLIO KOPOTKOe TEXHNYECKON NOAAEPKKN
3aMblkaHne
43 Owwnbka Pa3pbiB cBsian. B MposepbTe NUHUIO curHana
ceTeBoro onpegeneHHoe Bpems He CBA3N.
npotokona nocTynaloT JaHHble CBA3N
44 Ownbka HapyweHo coegunHeHune MpoBepbTe NpaBUnNbHOCTbL

CUNOBOWA NNaThbl

Mexzay rmaBHON NnaTon
ynpaBnexvsi v nnaToi
npvisoga

noakntoyeHns kabens nnatbl
npueoaa.

INSTART

166




45 MrHOBEeHHbIi Meperpes IGBT O6patnTech B cnyxoy
neperpes IGBT TEXHUYECKOW NOAAEPXKKM

46 Meperpyska Meperpes IGBT ObpatnTech B cnyxoy
no neperpesy TEXHUYECKOW NOAAEPXKKU
IGBT

47 Ownbka OTKNOYEH aHanoroBbIN 1. 'ameHuTe cooTBeTCTBYIOLNE
aHarnoroBoro BXOAHO CUrHan. napametpbl
BXoda HekoppekTHbI aHanorosbln | 2. NpoBepbTe aHanoroebIn

BXO[JHOW curHan BXOAHOW curHan
48 Owwnbka HenpaswunbHas Bepcust MposepsTe, 0bHOBNSETCA NN
CWOBOW NnaTkl | MporpamMMbl NnaTbl NpUBoOAa | Nporpamma nnatel MY unm
HopmarnbHo nn pabotaet
MuKpocxema nnatbl MY
49 Owwubka STO HapylweHve ynpasnexus MposepbTe, He HapyLeHo nn
Harpyskon. ynpaBneHue Harpyskon unm
HapyLlueHue ynpasneHusi Aasuratenem.
asuratenem

51 Owwnbka HenpasunbHas HacTpovika MposepsTe napamerp P70.21
BbIXOAHOTO napameTtpoB MpoBepbTe coeanHeHus.
Toka Moteps cBasu mexay MY u | OBpatutech B cryxoy

asurarenem TEXHUYECKOW NOAAEPXKKY.
HewucnpasHocTb

annapaTtHoro obecneyeHns

n4y.

52 Ownbka HapyLueHue koHTypa Ob6patnTech B cnyxoy
nuTaHus nutaHus nnatbl MY TEXHUYECKOW NOAAEPXKKY.
CUIOBOWA MNnathbl

53 Owwubka Ownbka nonoxeHus MpoBepbTe, He HapyLueHa
TOPMO3HOTO COeVHUTENbHON KnemMMbl 11 NpoBo/Ka TOPMO3HOTO
peaucTopa TOPMO3HOrO pe3ncTopa pesucTopa.

54 Kone6aHnue KonebaHusi HanpsbkeHnst Cnwwkom Gonbluas
cetn anekTpoceTn acMMMeTpUs HanpsbKeHus

HapyLueHune koHTypa anekTpoceTu
BbIGOPKM MnaTbl NpUBoAA. HapyLueHue koHTypa BbIGOpKM

55 Owubka HenpaswunbHoe N3menute
yepenoBaHUst noakntoyeHune Ha Bxogde MY | nocnepoBaTenbHOCTL BXOAHbIX
¢as Ha Bxoae NPOBOOB.

56 MoHwkeHHoe HanpsixeHne B ceTu HUxe HanpsixeHue B ceTh CrvwKom
HanpshxeHue 300 B HU3Koe
cetn HapyLueHue cBsian ¢ nnaroit

npveoga

57 MoBbILIEHHOE Hanpsixenne cetn 6onee CnuLikom Bbicokoe

HanpsbkeHne
cetn

540 B

HanpsbkeHne cetu
HapylieHve cBsi3u ¢ nnatoun
npueoga
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Mpouecc AnarHoCcTUKM HeucnpaBHoOCTEN
Mpw 3anycke cuctembl MY 1 anekTpoaBuraTens MOryT MHOTAA BbIXOAUTL U3
3a[l@aHHOrO pexuMa us3-3a onBoK B HACTPOMKE NapamMeTpoB W NMOAKITOHYEHNUN.
B atom cnyyae gns aHanusa U ycTpaHeHUsi HeucrnpaBHOCTEN obpatutech kK
npouenype AVarHoCTUKW, NPeACTaBNEHHON B 3TOM pasaerne.

- Korga Ha KneMmmMmy ynpaerneHus nogaetcd KomMaHga, HO ABuraternb He

Bpallaercs:

Dsvratens
He BpaljaeTcs

Her
|—>| FopuT Nv UHAMKaTop 3apsaa? F’

ABTOMATUYECKUI BBIKS

/ANS UCTOYHUKE NUTAHNS U
BXO/IHOV CTOPOHbI

Het
—>| MopkniouuTte

MopakntodeH N KoHTakTop?
Ba ‘ fa
\ 4
Her MposepeTe oTCyTCTBME
VeTparuTe Oa Knemma BBopa nutanns R, S, T. » HanpsbkeHue, noTepio
paHy FopuT nn nHankatop SABnsieTcs N1 HanpsxeHue hasbl, HENPaBUNLHOMO
OLMGBOUHbIi COPOC | <= 2 g
HevcnpasHocTi D4? HOpMarnbHbIM? NOAKMIOYEHUS UMK Opyrve
v 3anycTuTe cHosa A Apy
HeUCnpaBHOCTH
‘ *
Her
ECTb /1 KOPOTKOE 3amblkaHme
\ / WNK peakTop NOCTOSHHOTO Toka
Mexay knemmamu 1 2?
BseneHa komaHaa Bnepes
wnu pesepc? I Ha | Ceaxurecs c Haweit
» .
Her >
NOAAEPXKKOM
Aa
MPaBUMLHO N MOAKTIOYEHb! 3amenute
knemmsbl DI6-DI7? HeucnpasHbIN
Bbina nu ycTaHoeneHa
yactora? vnu pene
Her
Het
fa
fn Her
PaBUMbHO 1M MOAKIOYEH!
CHpocsTe Aa BbIro N1 NMpeBbiLLeHO knemmbi DI3-DI5? > nr?ﬁ:;::f
CKOPOCTL |<i—] 3HaYeHNe aHarnoroBoro P
Bbixoaa?
it fla
3ameHute
Hert HeucnpaBHbIN
BbIKIIOYaTENb
vnm pene
Her
B BbT'XmHJ'eVK"VSMg"’T‘b " > CasikuTeCh C Hawwen
epropa U, V, W. Ectb 11 TEeXHUYEeCKoN NOAAEPKKON
BLIXOJHOE HanpshkeHne?
‘ *
Her
MpasunsHo nn |  MoAKIOUMTE NPABUNIEHO
MOAKIIOYEH ABUraTenb?
{ fla
n iiTe NpoBepsiTh Cr :
1. EcTe nn 60 bB ?

2. OTnyuieH nu Topmoa?
3. MPeBLILIAET fM HArpy3Kka YCTaHOBIIEHHOE 3HaUeHNe
NpeienkbHOro KPYTALLEro MoMeHTa?
4. MpaBunbHO NY 3aaakHa rpynna napameTpos
cneundukauumn P22 aHkonepa PG?
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- ABurarenb paboraeT 6e3 M3MEHEHUs1 CKOPOCTK:

YcTaHoBMEHa CMLIKOM HU3Kas
[Buratens He paGotaert,
HOMMHanbHas YacTota
HO CKOPOCTb HE MEHSIETCS!

BpalleHus Auratens?

TMpaBuUnbHO N NOAKIKYEH
9HKoAep?

A
fABnsieTca nu 3HadeHne AHanorosbi N
HaCTPOVKA CKOPOCTY CUTHANIOM curHan Vamenuncs v ananoroselit | fa

MHOTOCTYMeHYaTol CKopoCTH curtan (0~10 B unu 4~20 wA)

?
WK1 aHanoroBbIM CUrHanom? wunu Her?

Curvan
MHOTOCTYMeHYaTom
cKopocTH
Ra
MpaBunLHO N NOAKIIOYEHb!
Kknemmbl Al1, Al2?
Her
MpaBnbHO N NOAKIIOHeHb! Het
knemmbi DI3-DI5?
Mopkniouute
npaeunbHo
fa
OTnuyaetcs nu HacTpoiika Her
MHOTOCTYMEHYaTol CKOPOCTH » C6pockTe CkopoCTb Ha

NS KaXaomn cTynenn? = KaXkaown CTyneHn

<

<

Pa
He cnvwkom wm senvko spemst | HeT CBSIXMUTECH C Hawwen
>

pasroHa v 3amesneHns? TEXHWHECKOM NOAAEPKKOR

Ra

YMeHbLUMTE BpEMSA pasroHa
W 3ameaneHus B 3aBMCUMOCTH
OT Harpysku.
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Maea 9. [lononHuTenbHbIe ONuUn
9.1 MNnaTtb! pacwmpeHus

B npeobpasosatene 4actotbl cepun INPRIME BO3MOXHO nNpuvMeHeHue
nnaTt paclMpeHus Ans peanusaumn OOMOMHUTENbHbIX onuuin. MoaynbHas
KOHCTPYKUMS MO3BOMSET YCTAHOBWTb OAHOBPEMEHHO BCe Tunbl nnat
pacLUvpeHust.

IN-Profinet

IN-PG
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HaumeHoBaHue

OnucaHue

IN-PG

Cepwus nnat
paclmpeHuns Ans
oCyLLEecTBReHs
BEKTOPHOTO
ynpaBneHus ¢
3aMKHYTbIM KOHTYPOM
anekTpoaBuUraTensimu ¢
Pa3nnyHON HarpysKkon
npu NOMOLLN AATHYMKOB

NoNOXeHUA.

IN-PG1-5

Mnata paclunpenns nogaepxmBaeT
anddepeHumnanbHbIi BXOAHOW
curHan A, B, Z
Lpaneep)

pasgeneHuda no 4yactotam.

(MMHenHbIN
6e3 BbIXOAHOrO
Makc. ckopocTb: 100 KI'L.
HanpsbkeHne nuTaHus 3aHKogepa:
5B.

MoppepxviBaeTcs BO BCEM

mopaensHoM psgy cepun INPRIME.

IN-PG1-12

Mnata paclunpenns noaaepxmBaeT
anddepeHumnanbHbIv BXOQHOMN
curHan A, B, Z (nvHeWHbI

npavisep) 6e3 BbIXO[JHOTO
pasgeneHusi no YactoTam.

Makc. ckopoctb: 100 kI'y,.
HanpsbkeHve nuTaHusi 3SHKogepa:
12B.

Mopnepxusaercsa BO BCEM

mogenbHom psagy cepun INPRIME.

IN-PG4

Mnata paclmpeHus ans

pesonbBepa 6e3 BbIXOAHOrO
pasgeneHusi no YactoTam.

Makc. ckopocTb: 20000 06/MUH.
HanpsbxeHve nuTaHus 3HKoaepa:
12B.

MopnepxuBaetcs BO BCEM

MopaensHoM psgy cepun INPRIME.

IN-PG5

Mnata pacwupexus ana sHkogepa
SinCos 6e3 BbIXOAHOMO pa3aeneHust
no yacTtotam.

Makc. ckopoctb: 100 kI'y,.
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HanpsbkeHne nuTtaHus aHkogepa: 5B.
MopnepxuBaetca BO BCEM MOLENbHOM psidy
cepumn INPRIME.

IN-Profinet [Mnata pacwmpenus Mnata paclwupenuns IN-Profinet
[Ns NOAAePXKKN nofAepKMBaeTCsi BO BCEM MOAENbHOM psifly
npotokona Profinet. cepumn INPRIME.
IN-1/0 Mnatbl paclmnpeHus IN-1/0-A Mnata  pacwupeHuss  Bxoaos/
BXO[10B/BbIXO[10B. BbIXOJOB.
Bxoaut B CTaHAapTHY0

komnnektayuo MY INPRIME.
Bxoabl: 7 uwndposbix (DI), 2
aHanorosblx (Al), 1 MMNynNbCHbI
Bxof (HDI).

Bbixogbl: 2 umdpoBbix  (Y), 1
uMmnynecHbln - Bbixog (HDO), 2
penenHbix (T, R), 1 aHanoroBbIf
(AO) .

WNctoununk nutanma 10 B, 24 B.
MopknioyeHne patumka PT1000,
npotokona ModBUS RTU, nnatbl
STO, HesaBuCMMOE  nNUTaHWe
nnatel ynpaenexus 24 B.
MopnepxviBaetcs BO BCEM
mMopaensHoMm psgy cepun INPRIME.

IN-1/0-B Mnata  pacwwupenns BX0A0B/
BbIXOZ0B.

Bxogbl:5 umdposeix  (DI), 2
aHanorosbix (Al), 1 MMMAYNbCHbIVA
Bxof (HDI)

Boeixogbl: 2 umdposbix  (Y), 1
umnynbcHeld - Bbixog (HDO), 3
peneiiHbix (T, R, Q), 2 aHanoroBbIx
(AO)

McTounnk nutanus 10 B, 24 B.
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MogkniodeHne  patumka  PTC, PT1000,
npotokona ModBUS RTU, nnatel STO,
Hes3aBUCUMOe MUTaHWe Nnatbl ynpaeneHus 24
B.

MopaepxviBaeTcss BO BCEM MOAENBLHOM psifly
cepun INPRIME.

IN-STO

MnaTa paclumpeHust
ansi 6esonacHoro
OTKITHOYEHUSs!
KpYTSILLEro MOMeHTa

(Safe torque off).

Mnata pacwupenuns IN-STO nogaepxumBaercsa
BO BCeM MmogernbHoM psigy cepumn INPRIME.

YcTaHaBnmBaeTcs Ha pasbeM nnatbl IN-1/O.
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Cxema nogkntoyeHus nnatbl I/O-Bpacumnpenus.

@ng Modened do 75 kBm (G) 0ns modened om 90 kBm (G)
Bn4UMensHO Bn4uMensHo

|

| TopHoas
| pe3ucmop
|

|

11— R/U1

3~400B L2—¢ S/12

13— /33
_L—HE

Dbuzamens
3-380 (400) B

oe Avanozobi txod 1 A0 j Jiducamop aaozotozo
Nyck DI Lugpoboi Bxod 1 0-08.0-20mA o cuzan
Petepc D2 Uugpobos bxad 2

05 Uopotd b 3 Avarozotui b3 2 A0 | Wiuranop aranozobozo
- Qukuus - ugpobod o 0-08 420wk 0] cuzana
- oy - D4 Uugpobod Bxad 4

RA

- gy - ———"———& 05 Uugpoboi brod 5 Bt RN

Peneibl buxcd 1
<BA 2508~ & 1208 Vewano
I 3 oc 84308~ R[ cueran
T vunco g o Wenynechss Bxod ol

A
n: ® oN
Perebui o 2

[ ] Wdukam
S czara U pvroootu o 1 <8 12308 o
Ol4l-20 0-108, 0-20 wA ssnua— T
AC It

ov B RN
— Avonozobu brod 2 Penednel Bwxad 3 — g Vidukamop
HewHu) noMeHyUDMEmD A2 04105, 0-20 A <8A 2508~ 1~2308 curam
H0 kn, +2 Bm nidoon-0d0+10B <8A30B= ac i
b AC ———o Ul

Lugpobod Buxod i

b 2LV Brympesi © omkpumi 1 Ypabrsnucs
uemoHK Komexmopar v KamyuKa pere
0P numaun 26 8 308,30 A
H Urnynecisd 100 ¢ WsBUKamop UMnysCHOZD
tuxcd Jetucon
- 00733 k1 oc 4

PS

=

MNodkmoyerue He3abucumozo

ov 4 numosun nrams ynpabnesus, 24 8 0C

P14 Todkno4exue
nepomusoh
2
A ~
RS4ES ModBUS RTU ° ‘
B

E PE

[ ‘Crom 30 nnam pacwupenus ]
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9.2 KomnayHp

Mpu  pabote  obopynoBaHus B
3KCTpEeMaribHbIX (arpeccuBHbIX) paboumx
cpegax pekomeHayeTcs AOMOrnHUTEnbHas
3awmra: cneunanbHoe MoKpbITUE
neyaTHelXx nnat KomnayHaoMm. [aHHas
onuusa sBnsieTca Hanbonee onTuMarnbHON
ans  obecnevyeHuss HaOeXHOCTUM paboThbl
YaCTOTHbIX npeobpasoBaTene unm
YCTPOWCTB MNMABHOMO Mycka B >ECTKUX
YCNOBUSIX W MNPV  BO3AEWUCTBUW  OPYrux
arpeccuBHbIX hakTopoB (Bnara, Mbinb U
T.N.).

MpenmyLecTsa:

MoBblleHHasA MexaHuyeckasi YCTOMYMBOCTb: 3((EKTUBHO 3alumLLaeT oT
BMOpaLuin, BO3HMKaOLLMX B NpoLecce paboThl.

Bbicokasi Tenmootaava: yYCTPOWCTBO He HarpeBaeTca B npolecce
akcnnyatauum. Mpoanexune cpoka cnyx6el 06opyaoBaHNS.

9.3 Jlak

MokpbiTe  makom pekomeHayeTcst
Ans  MpefoTBpaLleHVs  MOBPEeXAeHWUN
n pgedopmaumii nnat npu pabore B
3anbifneHHbIx  pabounx  cpepax. Bre
3aBUCMMOCTM  OT  TSDKECTM  Harpysok,
OOMOMHUTENbHOE  3alUMTHOE  MOKPbITME
No3BONAET He TOMbKO MOBbLICUTL MPOYHOCTL
pPagnoaneMeHToB, HO W MPOANUTb CPOK
cnyxbbl obopygoBaHus B uenom. Jlak
HafexHo 3awuwaer npeobpasosaTenb
YaCTOTbl UMW YCTPOMCTBO MNIIABHOIO Mycka OT
nbinun, 4To obecneunBaeT GecnepeboriHyo
paboTy npounsBoacTBa.

Mpenmywiectsa:

YCTOMYNBOCTb K MbInn.

Bbicokasi MexaHn4eckasi IPOYHOCTb PaaN0oaIeMEHTOB Ha NeYaTHbIX nnaTtax.
MpoaneHue cpoka cnyx6bl 06opynoBaHUs.
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