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BBepeHue

Bnarogapum Bac 3a npuobpeteHne npeobpasosartens Yactotsl cepum LCI.
Mepen HayanoMm paGoTbl BHUMAaTENbHO M3yuyWTe HacTosllee PYKOBOACTBO.
HapylwieHue ykasaHHbIX B pykoBoAcTBe TpeGoBaHWiA SKCMnyaTaumy MOXEeT
MPVBECTM K BO3HWKHOBEHWMIO HEWCMPABHOCTEN, OTKA30B, COKPALLEHWMI0 cpoka
aKkcnnyatauum oGopyoBaHUA UMK AaXe K HAHECEHWIO TPaBM.

YcTaHoBKY M BBOA B 3KCMfyaTauuioo Bcerga criegyeT nnaHupoBaTh U
BbIMOSHSATL B COOTBETCTBUM C MECTHbIMU 3akoHamu 1 Hopmamu. INSTART He
NpUHUMaeT Ha cebs HUKakux oba3aTenbCTB B Criydae HapyLleHUn MEeCTHOro
3aKkoHoAaTenbCTBa U/Mnu Apyrux Hopm 1 npasun. Kpome Toro, npeHebpexeHve
HOPMaTMBHBLIMW LOKYMEHTaMN MOXET CTaTb NPUYMHON HEMONAZAOK NpMBOAA, Ha
KOTOpbIE HE PacnpOCTPaHAETCs rapaHTUsi U3roTOBUTENS.

B cnyyae  HeobXxoOMMOCTM  KOHCynmbTauuum MO WCMOMb30BaHWUIO
npeobpasoBatens 4acTtoTbl WM CEPBUCHOMY OOCHYXMBAHWUIO YCTPOWCTB
obpatuteck B TexHuudeckyto nogaepxky OO0 «MHcTapT».

I'Ipvl BBOAE B 3KCryaTtauuto BbINONTHUTL creayouine nencTeus:
BbinonHutb NPUEMKY N OCMOTp:
- LleI'IOCTHOCTI: n3genua n KOMnMekTHOCTb COorfacHoO nacnopTy.

- CoOTBETCTBYET /1M HOMMHANbHOE 3HAYEHWE, yKa3aHHOe Ha 3aBOLCKOW
Tabnuuke, 3HaYeHUIO, ykasaHHOMY B BalleM 3akase.

MpoBepuUTb COOTBETCTBME CETEBOTO MUTAHUS Y HOMUHATBHbBIX NapaMeTpoB
anekTpoABuraTens AnanasoHy HanpskeHWUst CUII0BOTO NMUTAHMS.

BbINOMHUTL YCTAHOBKY M MOAKIHOYEHWE B COOTBETCTBUM C PEKOMEHAALMUAMMU,
yKasaHHbIMM B rnaBe 3 HacTosILLEero pyKoBOACTBA.

BbinonHuTe nNapameTpupoBaHWe B COOTBETCTBUM C TEXHOMOrMYECKUMM
YCIOBUSIMU.

B cnyyae BbISIBNEHWSI HapyLleHUs OOHOMO W3 TMYHKTOB HeMeAneHHO
CBSDXMTECH C NPOU3BOAMTENEM Unv Balumm nocTaBLUMKOM.

MponsBoguTenb OCTaBnsieT 3a coboi MpaBO M3MEHSTb TEXHUYECKUe,
nporpaMMHble MapameTpbl W YCIOBUSI MCMONb3oBaHWs obopypoBaHus 6e3
npenBapyTENbHOTO YBEAOMITIEHNSI.

Marotosutens: OO0 «MHcTapT»
r. CaHkT-lNeTepbypr, npocnekT bonbluesBukos, Aom 52, kopn. 9, Ten. 8 800 222-00-21
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maea 1. O6wme Mepbl NPEAOCTOPOXKHOCTH

B oTBeTCTBEHHOCTb MONb30BaTENsS BXOAUT MPOYTEHWE U MOHMMaHWe BCex
VIHCprKLlVII;l B AaHHOM pyKOBOACTBE BMJ1IOTb A0 YCTaHOBKWU, UCMOJS1b30BaHUA
nnum O6CJ'Iy)KVIBaHI/IF| npeoGpaaoBaTenﬂ 4acToTbl, cCrneaoBaTb nNpaBuiam
SJ'IeKTp0663OI'IaCHOCTVI, BKIo4as ncnonb3oBaHue COOTBETCTBYKOLLEro
3alunTHOro O60py,EIOBaHI/IF| n nony4vyeHune HeobxoaMMbIX KOHcyﬂbTaLlMVI nepen
ncnonb3oBaHMeM 3Toro O60py,EI,OBaHI/19| €cnoco6oM, OTMMYHbIM OT OMUCAHHOTO B
O0aHHOM pyKOBOACTBE.

B PYKOBOACTBE UCMOSb3YHOTCA crneayruine CMMBOIbI:

BHumaHue!

[aHHbIl  cuMBOM  MCMONb3yeTcs B PYKOBOACTBE, YTOObI
npvBneYb BHMMaHWe nosb3oBaTens K HeoOXOAMMOCTU MPOSBAATb
ocoboe BHMMaHWE MpU MOHTaxe, 3KCMiyaTaumn u obcnyxuBaHum
obopynoBaHusi.

2 OnacHocTb!

HecobntogeHne TpeboBaHuWii Npy BEINONIHEHUM [JAaHHOW onepaumm
MOXET NPUBECTYU K TSHXKKMM TPaBMam 1 neTanbHbIM NOCNeACTBUSM.

3ameyvaHue
Yka3blBaeT Ha BaxHyH UHGOpMaLumto, NpeHebpexeHne KOTopoii
MOXEeT MPUBECTU K NOBPEXAEHNIO 060PYA0BaHMSI.

1.1 Mepbl NpeaoCTOPOXHOCTU
O6wue mepbl NPeAOCTOPOXKHOCTU

* [lo Hayana npMMEHEHUs1 BHUMATENbHO O3HAKOMLTECH C
HacTosILEeN NHCTPYKLMEN.

+ K pabote no ycraHoBke ¥ akcnnyaTaumu npeobpasoBatens
OOIMKEeH [omnycKaTbCs TONMbKO KBanUMUUMPOBAHHBIA U OByYeHHbI
nepcoHarn.

* Ybegutecb B TOM, 4TO napameTpbl npeobpasoBaTtens
COOTBETCTBYIOT NapaMeTpam areKTpoaBuraTens.

+ T[locne noaknioyeHusl MecTa  CWUMOBbIX  COEOUHEHWN
pekoMeHAyeTCst 3au30nmMpoBaTh.

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

* He nogkniovante cetb k knemmam U, V. u W. 310 moxet
NPVBECTU K MOBPEXAeHUI0 NpeobpasoBaTtens YacToTbl.

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

* He ponyckaeTcst nonagaHve Bnarn BHyTpb npeobpasoBatens
4acToThbI.
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* He ycranaBnuBawTe KOHOEHCATOpbl AN MNOBbIWEHNS
KoapdrLUmMeHTa MOLLHOCTU 3MeKTpoaBUratens unvM BapucTop Ans
MonHuesawmTel Ha Bbixode MY. B npotnBHOM cnyyae MY moxer
YVTV B OLUMOKY MO TOKOBOW Neperpyske unm Aaxe BbIATA N3 CTPOS.

MpeaynpexaeHne 06 onacHOCTH

* [lo Tex nop, noka MCTOYHUK MUTAHUS MOLKIOYEH (BKMoYasi
cnyyaw, korga MY B COCTOSIHUM OLUMOKM MU HAXOOUTCS B peXume
OXWOAHUSI KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAYLUME LUMHBbI
HaxogsATcs Nog HanpshKeHNeM.

* Ecnn MY nopgknoveH K CETU UM UCTOYHUKY MEepeMEHHOro
TOKa, NUTaHWe Ha ABuraTernb MOXET ObiTb NO4AHO B JIIOOON MOMEHT.
HenpegHamepeHHbIN Nyck BO BpeMsi HACTPOWNKM, 0BCIYXMBaHNS UK
PEMOHTHbIX PabOT MOXET NMPUBECTU K TSHKKUM TPaBMaM U NeTanbHbIM
nocneacTBusiM.

« B MY ycraHoBneHbl KOHOEHCATOPbI, KOTOpblE OCTaKTCS
3apsHKEHHBIMU eLLle HEKOTOPOE BPEMS MOCHe OTKIHOYEHUS MUTaHUS.
[MoaTomy HeobxoouMo BbhKAATb HE MeHee 5 MUHYT nepes Havanom
obcnyxuBaHmsa Bo nsbexaHve yaapa anekTpuyeckuM TOKOM.

KopoTkoe 3amblkaHue

B cnyyae cepbes3HOW Meperpy3kn U MOSIBIIEHUS KOPOTKOTO
3aMblkaHusl, paboTa npeobpa3oBaTens 4YacToTbl AOSkHa ObiTb
HeMe[neHHO npekpalleHa. Mocneanyolwmin BBOA B 3KChyaTaumo
OCYLLECTBMSAETCA TONbKO MOcne COOMioAeHUs pekomeHaauun u
TpeboBaHui (2nasa 8)

3asemneHue

B oTBeTCcTBEHHOCTb  Momnb3oBaTens (MnNu  crneumanucta,
3aHMMAKLWMUMCA  MOHTaXOM U nogkmodeHvem [MY)  BxoauT
NoAKMYEHNE  3a3eMIeHNss B COOTBETCTBUM C  MECTHbIMU
cTaHZapTamu anekTpobesonacHoCTU.

1.2 PekomeHaauumn

[ins obecneveHust HagexHoM 1 GesonacHom paboTbl yCTPOCTBa,
—— | peKoMeHAyeTCsi UCMornb30BaHVe AOMNONHUTENBHOrO 060pyAOBaHMS.
— lModpobHee cm. enasa 3.2 u 3.3 Hacmosweao pykosodcmea




MpodunakTuyeckoe obecnyxunsaHue

KpaitHe BakHO BbIMOMHATL MpodunakTuieckoe obcnyxvBaHue
W perynsipHble MpoBepku npeobpasoBaTtesnisi YacToThl, B KOTOpPOE
BXOAMT OYUCTKA, PETYMSPHbLIA KOHTPOMb M 3aMeHa M3HalUMBaeMbIX

paetanei. [TodpobHee cm Ha calime ([lepedyeHb pabom r10 aHo8oMy

U mexHu4yeckomy obcryxusaHuro rnpeobpasogamerel Yacmomsi,

Pa6oTa Ha YacToTe HMXe U Bbllle HOMUHANbLHOMN

Ecnu B TexHOMorn4yeckom npoLiecce BO3MOXHa NPOAOIKUTENbHAS
paboTa anekTpoaBuUraTensi Ha H13kux obopoTax, To peKoMeHayeTCs
MCMONb30BaHNe OOMNONHUTENbHOMO OXMaXAEHUs! SNeKTpoABUraTens
UM UCMomnb30BaHWe 3neKTpoaBuratens, aganTUPOBaHHOIO Ans
M4Y. Ecnu Heobxoguma paboTa Bbille HOMWHANbLHOW CKOPOCTH,
npuMWTE BO BHMMaHWE pPEeKOMeHAauuu 3aBOAA-U3roTOBMTENS
aneKkTpogBurarens.

Bu6pauus mexaHM4eckoro yctpomcTea

OnekTpoaBuratenb Ha HEKOTOPOM [ManasoHe 4acToT MOXeT
BONTW MEXaHU4ECKNI PE30HAHC, YTO CTAHET NPUYNHOW MNOBbILLEHHOMO
wyma un Bubpaumn. C uenbto usbexaHuss gaHHoro addekTa,
HeobXoAMMO YCTaHOBWTb AMAanasoH MNpOMyCcKaHWs PEe30HaHCHbIX
4acToT C MOMOLLLI (PYHKUMM CKA4yKoOOpasHOW NepecTpomnku
BbIXOJHOW YacToThl.

Pa6ora c YKPM

>

MpumeHeHne YKPM coBmecTHO ¢ npeobpasoBatenemM 4acToTbl
BEAET K MMMYMbCHbIM KOnebaHnaM B 3MEKTPUYECKUX cucTemax.
[MpeobpasoBaTenb YacToTbl B 9TOM Criyyae BbI3bIBAET YBENUYEHME
TOKa PE30HaAHCHOW FapMOHVKW, a TakkKe yXyALeHUe NUTaloLero
HanpshkeHUs1, YTO MOXET NpuBecTU k cbosm B pabote obopyaoBaHus
1 faxe BbIXOAY M3 CTPOS.

B cBA3M ¢ 3atum HeobGxoaMmO npedycMOTpeTb ANS 3almTbl
MY npumeHeHne cneumanbHbIX (PUNBETPYIOLMX) pPeaKkTopoB
UnuM gpoccenen 3awuTHbIX (NMMB0O [pyroro  [OMONHUTENbHOTO
0obopynoBaHus, pekoMeHaoBaHHoro npomssogutenem YKPM).
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1.3 YTunusaumusa

Kopnyc npeo6pasosatens u4actoTbl cepuu LCI wnsrotosneH
M3 MaTepuanoB, He TMOAAEPXMBAOWMX ropeHne. B cocrase
matepvarnoB, MpUMEHsieMbIX B npeobpasoBaTensix 4acToTbl
«MHCTapT», He COQEepPXWTCS BeLecTB, KOTOpble MOryT okasaTb
BpeAHOe BO3MEVCTBME Ha OKPYXaloLLyto cpeay B npouecce 1 nocne
3aBepLUeHUst 3KcniyaTtauum wusgenusi. B coctase matepuanos,
NPUMEHSIEMbIX B U3AENUW, He COAEpXaTCs AparoLueHHble MeTansbl
B KOMWYEeCTBax, MpUroaHbiX Ans caaun. locne okoHYaHus cpoka
cnyx6bl MY nopsepraeTcss MeponpusTUSIM MO MOATOTOBKE U
OTMpaBKe Ha yTUNW3auMil B COOTBETCTBUU C HOPMATWBHO-
TEXHUYECKUMU [OKYMEHTaMM, MPUHSATBIMU B 3KCMyaTupyloLlei
opraHu3aLum Mo yTunmsaumm nnacTrka, YepHbIX, LBETHbIX METansios
1 3NEKTPOHHBIX KOMMOHEHTOB.

O6opynoBaHve, Coaepxallee 9NeKTPUYEcKUe KOMMOHEHTLI,
Henb3s YTUNIU3MPOBaTb BMecTe C ObliToBbIMU oTxogamu. OHO
[OMKHO BbITb YTUN3NPOBAHO OTAENBHO B COOTBETCTBUM C MECTHLIM
LENCTBYIOLLMM Ha AaHHbI MOMEHT 3aKOHO4aTeNIbCTBOM.

1.4 YcnoBus xpaHeHUs1 U TPaHCNOPTUPOBaHUA

\7

Mpunbopbl TpaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcrnopTte nboro
Buaa. KpenneHwe Tapbl B TPaHCMOPTHbIX CPEACTBaX [OOIMKHO
NPOV3BOAUTLCS  COFMMAcHO  nNpaBunaMm, [AeNCTBYWOLWMX  Buaax
TpaHcnopTa.

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

Mpw ANMTENnbHOM XpaHeHUn HeobXoaMMO yUUTbLIBaTb CrieaytoLme
pekoMeHaaLmnn:

XpaHnTb NpeobpasoBaTenb YacToOTbl B OPUTMHANBHON yMakoBKe.

YCcnoBus XpaHeHWsi B Tape Ha CKNajge W3roToBuTeENs W
noTpebutens [oOMmkHbI cooTBeTcTBoBaTb ycrnoBusM 1 no [OCT
15150-69. B Bo3gyxe He [OOMKHbI MPUCYTCTBOBATb arpeccuBHbIE
npumecu, Temnepatypa xpaHexusi -20 ...+60 C.



B cnyyae xpaHenua [14 6Gomee 6 wMecsAueB, nepen
1Crnonb3oBaHnem Heobxoammo npon3BecTn dOopMOBKY
3MEKTPONUTUYECKMX KOHAEHCATOPOB 3BEHA MOCTOSIHHOIO TOKa ANs
npefoTBpaLLeHnst «CTapeHUsi» 1 NoTepu eMKOCTU.

dopMmoBKa OCyLLECTBAETCA MyTEM NIIaBHOW MOAAYM HAMPSHKEHNS
nuTaHns Ha npeobpasoBatenb YacToTbl [0 HOMMHANbHOMO B
crnenyoLLen nocnenoBaTernbHOCTU:

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

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

- NNAaBHO YBENWYUTL HanpsbkeHne A0 75% OT HOMUHAmNBHOrO 1
NpoJoSHKMTb Nogavy YCTaHOBIEHHOrO HanpskeHus B TeveHne 30
MUHYT;

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

- pjanee 3aKoOH4YWTb npoueaypy (OPMOBKM U UCMOMb30BaTb
YCTPOMCTBO B COOTBETCTBUU C PO 1 TpebyembiM TEXHONOrMYeCcKnM
npoLLeccoMm.
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maea 2. O6wasn nHdopmaums o cepum LCI

MpeobpaszoBatens YactoTbl cepumn LCI npeacrasnsiet cobon onTumansHoe
undpoBoe pelleHne AnA  ynpaeBneHust TpexdpasHbiMU  aCUHXPOHHBIMM
anekTpoABuraTensiMM € KOPOTKO3aMKHYTbIM — POTOPOM  MpU  BXOZHOM
HanpsbkeHun 230 B, 400B unu 690 B (3aBucut oT mogenu). Cepusa nogxogut
ana  obLenpoMBbILLNEHHbIX  MeXaHW3MoB. MoxeT ObiTb  Mcnonb3oBaHa
AN ynpaeneHnss MOMEHTOM K paboTbl C dHKogepamu. YCTponcTBa MOryT
NpUMEHSITbCA ANns paboTbl CO CTaHKaMK, Hacocamu, Lpeaepamu, Apobunkamu,
Komnpeccopamu, Tenexkamu u MHOTMM ApyruMm obopyfnoBaHueM. [uanasoH
moLuHocTen cepum LCI: ot 0.4 go 4.0 kBT (npu BxogHOM HanpsbkeHun 198-253
B (+5% He 6onee 20mc), ot 0.4 go 400 kBT (npu BXOAHOM HanpsixeHun 342-
440B (+5% He 6onee 20mc)), ot 18.5 no 1400 kBT (Npy BXOAHOM HanpsbKeHUn
594-759B (+5% He Gonee 20mc))

2.1 MpuHUMN ycTporcTBa NpeobpasoBaTtens YacToTbl cepum LCI

LClI npeactaensier cobon ceputo npeobpasoBatene 4acToTbl,
MCMoNb3yeMbIX  ANs  yrnpaBMneHWsl  aCUMHXPOHHBIM  3reKTpoaBuratenem
nepeMeHHoro Toka. Ha pucyHke Hwke npuBedeHa npuHUMNUanbHas
anekTpuyeckasd cxema [MY. Bbinpsmutens npeobpasyeTr TpexdasHoe
nepeMeHHoe HanpsbkeHve B NOCTOsSHHOe. [pynna  anekTponmUTUYEecKux
KOHEHCATOpOB 3BeHa MOCTOSIHHOTO ToKa CTabunuaupyloT MNOCTOSHHOE
HanpsbkeHve. [pu  nomowwm IGBT-mMoaynen MnOCTOSIHHOE —HanpsikeHue
npeobpasyetca B nepemeHHoe. B cnyyae paboTbl C BbICOKOMHEPLMOHHBIMU
Harpyskamu, korga HanpsikeHve B Lienu NpeBbILLaeT MakCUMarbHbI ypOBEHb, K
Kremmam 3BeHa nocTosiHHoro Toka (3MT) nogkntoyaeTcsi TOPMO3HOWM KOMMIIEKT.

Topbamad|
peciarTen
- |
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Berprmanentsed) voom . | — l
T BE

Temeip il

wapa Zig g N @
~unill — gy
“ Z!F Z8 ZX ‘“"“’“i“ @ ,

CucmemMa ynpasnesus |

Puc. 2.1 MpuHyunuanbHas anekmpuyeckasi cxema 0r1si moderneli 0o 22 kBm
(8Kno4UMernbHO)
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[ Cucmema yapasnenus : ]

Puc.2.2 lMpuHyunuanesHas anekmpuyeckas cxema modenel cebiwe 30 kBm
(8Kmo4uUMerbHO)

K ycTpoincTBam MOLLHOCTbIO MeHee 22 kBT (BKMHOYUTEMBHO)
MOXET ObITb MNOAKMIOYEH TOPMO3HOM pe3ncTop, K MoAensm
MoLHocTbio 6onee 30 KBT (BKNIOYMTENbHO) MOXKET ObITb NOAKMHOYEH

[OMNOMHUTENBLHO TOPMO3HO MPepbIBaTENb C KOMMIEKTOM TOPMO3HbIX
pe3nCTOpOB.
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2.2 HomeHknaTtypa nsgenumn

Moxanyncta, npoBepbTe YCTPOMCTBO A0 MPUMEHEHMSI Ha npeamer
OTCYTCTBWS BHELLHMX NOBPEXAEHMIN 1 COOTBETCTBUSI 0603HAYEHNs1 yCTPOMCTBaA
Bawewmy 3aka3sy. Hagnucb Ha 3aBogckomn Tabnuyke: Hanpumep, LCI-G0.4-2B.

AONONHUTENbHbIE OMUY
XXX - GY/PY - UBF + XXX - ZZZ + C3C + Lowais + P54 + FM
1 7 8 9 10 12 13

23 45 6 7 8 n

Vs N

INSTART®

MNpeo6pa3zoBaTtenk YacTtoTbl cepun LCI
Mogens | LCI-G0.4-2B
BxopaHoe HanpsbkeHne, UBx 1~198...253B 50/60 Ny + 2%
BbixogHoe Hanpsbkerne, Usbix | 3 ~0...Usx 0...599y

MouHocTb, KBT Ptp=04
Tok, A | ltp=23
CreneHb 3aluThbl 1P20
www.instart-info.ru
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. Cepus

. Pexxum G — o6LenpombILLneHHbIR*

. MowHocTb an.gsuratens (kBT) ans obwenpomeiwneHHoro pexunma (G)

. Pexxum P — HacocHbIn®™

. MowHocTb an.gsuratens (kBt) ans HacocHoro pexuma (P)

. HomnHanbHoe HanpsbkeHuve:
1: Bxog 1~230 (220) B, 50/60I'y; Bbixog 1~230 (220) B
2: Bxog 1~230 (220) B, 50/60I'y; Bbixog 3~230 (220) B
3: Bxop 1~230 (220) B, 50/600"u, Bbixoa 3~400 (380) B
4: Bxop, 3~400 (380) B, 50/60I'y; Bbixog 3~400 (380) B
6: Bxog 3~690 (660) B, 50/600y. Bbixog 3~690 (660) B

7. BCTpOEHHBI TOPMO3HOW MOAYIb

8. BCTpoeHHbIV apoccenb NOCTOAHHOIO ToKa

9. MnaTtbl pacwmpeHus

10. [lononHWTenbHoe 3aLMTHOE NOKPbITUE NNaT NIakom

11. 3awWwmTHOE NOKPbLITME MNaT KoMMayHAOoM

12. IP54

13. MoxapHbIn pexum

DO WN =

*O6LwWwenpoMbILLIIeHHbIN pexuM (G)

Mcnonb3ayeTcsi ¢ Harpyskoil C MOCTOsIHHbIM — BpallalolM MOMeHTOM. B aTom crnyyae BennuuHa
Bpallalollero MOMeHTa, HeobXoAuMoro Ansi npuBefeHUs B AeiCTBME Kakoro-nmbo MexaHuama,
MOCTOSIHHA HE3aBMCUMO OT CKOPOCTU BpalleHusi. [prMepoM Takoro pexuma paboTbl MOTYT CIyXWUTb
KOHBeliepbl, 9KCTPYAEpPbl, KOMMPECCOPbI, CKBaXWHHbIE HACOCHI.

**HacocHbiv pexum (P)

Mcnonb3ayeTcsi ¢ HarpysKkoi ¢ NepeMeHHbIM BpaLLaloLLMM MOMEHTOM. OTOT MOMEHT UMEET OTHOLLEHME K
Harpyakam, [nsi KOTOpbIX TPEBYeTCst HU3KMIA BpaLL@oLLMiA MOMEHT NPU H3KOW YacToTe BpaLLeHus, a npu
YBENUYEHUN CKOPOCTY BpaLLeHus TpebyeTcs bornee BbICOKWIA BpaLLAIOLLMi MOMEHT. TUMMYHBLIM MPUMEpPOM
TaKoro pexuma siBfsitoTCst HACOChl (HACOChI C BLICOKMM MyCKOBBIM MOMEHTOM Heobxoaumo nogdupars no
06LLEeNnpOoMbILLIEHHOMY pexuMy (G); kK TakM Hacocam MOXHO OTHECTU CKBaXXMHHbIE HACOChI, HACOCHI AMsi
nepekayku BA3KUX XWUOKOCTeil, BaKyyMHble HacoChl).
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2.3 MopgenbHbIN psig U HOMUHaNbHbIE NapamMeTpbl
Tabnuua 2.1 MogenbHbI psig U HOMUHanbHble NnapameTpbl cepun LCI

M . . CooTtBeTcTBYHOWUMN
Monent OLWHOCTD, BxogHon BbixogHou anexTpoABMIaTEND,
kBT ToK, A ToK, A BT
Bxopa: 1 chasa, 198-253 B, Bbixoa: 1 ¢asa, 198-253 B
LCI-G0.4-1 0,4 4,0 2,8 0,4
LCI-G0.55-1 0,55 54 3,8 0,55
LCI-G0.75-1 0,75 8,2 52 0,75
LCI-G1.5-1 1,5 14,0 10,0 1,5
LCI-G2.2-1 2,2 18,0 13,8 2,2
Bxopa: 1 casa, 198-253 B, Bbixoa: 3 dasbl, 198-253 B
tg:zgg:ijg 23) 0.4 5.0 2.3 0.4
LCI-G0.55-2B 0.55 5.4 4.0 0.55
Loan 7em (9) 0.75 8.2 5.0 075
Lol o iS) 15 14.0 7.0 15
tg::ggézgg iS) 2.2 23.0 10.0 2.2
LCI-G4.0-2B 4.0 30 15.0 4.0
Bxop: 1 dasa, 198-253 B, Bbixoa: 3 dasbl, 342-440 B
LCI-G0.4-3 0,4 3.5 1.2 0,4
LCI-G0.75-3 0,75 7.5 25 0,75
LCI-G1.5-3 1,5 1 3.7 1,5
LCI-G2.2-3 2,2 15 5 2,2
LCI-G4.0-3 4,0 26 8.5 4,0
LCI-G5.5-3 55 39 13 55
Bxopa: 3 dhasbl, 342-440 B, Bbixoa: 3 dasbl, 342-440 B
LCI-G0.4/P0.75-4B 0.4/0.75 1.8/3.4 1.3/12.5 0.4/0.75
LCI-G0.75-4B (S) 0.75 3.4 21 0.75
LCI-G0.75/P1.5-4B 0.75/1.5 3.4/5.0 2.5/3.7 0.75/1.5
LCI-G1.5-4B (S) 1.5 5.0 3.8 1.5
LCI-G1.5/P2.2-4B 1.5/2.2 5.0/5.8 3.7/5.0 1.5/2.2

12
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LCI-G2.2-4B (S) 2.2 5.8 5.0 2.2
LCI-G2.2/P4.0-4B 2.2/4.0 5.8/10.5 5.0/8.5 2.2/4.0
LCI-G4.0-4B (S) 4.0 10.5 9.0 4.0
LCI-G4.0/P5.5-4B 4.0/5.5 10.5/14.6 8.5/13 4.0/5.5
LCI-G5.5/P7.5-4B 5.5/7.5 14.6/20.5 13/18 5.5/7.5
LCI-G7.5/P11-4B 7.5/11 20.5/26 18/24 7.5111
LCI-G11/P15-4B 11/15 26/35 24/30 11/15
LCI-G15/P18.5-4B 15/18.5 35/38.5 30/37 15/18.5
LCI-G18.5/P22-4B 18.5/22 38.5/46.5 37/46 18.5/22
LCI-G22/P30-4B 22/30 46.5/62 46/58 22/30
LCI-G30/P37-4 30/37 62/76 58/75 30/37
LCI-G37/P45-4 37145 76/92 75190 37145
LCI-G45/P55-4 45/55 92/113 90/110 45/55
LCI-G55/P75-4 55/75 113/157 110/150 55/75
LCI-G75/P90-4 75/90 157/180 150/170 75/90
LCI-G90/P110-4 90/110 180/214 170/210 90/110
LCI-G110/P132-4 110/132 214/256 210/250 110/132
LCI-G132/P160-4 132/160 256/307 250/300 132/160
LCI-G160/P185-4 160/185 307/346 300/340 160/185
LCI-G185/P200-4 185/200 346/385 340/380 185/200
LCI-G200/P220-4 200/220 385/433 380/430 200/220
LCI-G220/P250-4 220/250 433/468 4307465 220/250
LCI-G250/P280-4 250/280 468/525 465/520 250/280
LCI-G280/P315-4 280/315 525/590 520/585 280/315
LCI-G315/P355-4 315/355 590/665 585/650 315/355
LCI-G355/P400-4 355/400 665/785 650/754 355/400
LCI-G400/P450-4 4007450 785/883 754/850 4007450
Bxopa: 3 chasbl, 594-759 B, Bbixoa: 3 dasbl, 594-759 B
LCI-G18.5-6 18.5 23 20 18.5
LCI-G22-6 22 27 24 22
LCI-G90-6 90 105 102 90
LCI-G110-6 110 130 125 110
INSTART® 13




LCI-G30-6 30 37 33 30

LCI-G37-6 37 46 41 37

LCI-G45-6 45 56 50 45

LCI-G55-6 55 70 62 55

LCI-G75-6 75 90 85 75

LCI-G132-6 132 170 150 132
LCI-G160-6 160 200 175 160
LCI-G187-6 187 218 198 187
LCI-G200-6 200 235 215 200
LCI-G220-6 220 247 245 220
LCI-G250-6 250 265 260 250
LCI-G280-6 280 305 299 280
LCI-G315-6 315 350 330 315
LCI-G350-6 350 382 374 350
LCI-G400-6 400 435 410 400
LCI-G500-6 500 595 550 500
LCI-G560-6 560 605 590 560
LCI-G630-6 630 695 680 630
LCI-G700-6 700 770 750 710
LCI-G800-6 800 883 860 800
LCI-G900-6 900 968 950 900
LCI-G1250-6 1250 1333 1310 1250
LCI-G1400-6 1400 1477 1450 1400

2.4 CoBMeCTMMOCTb C aneKTpoaBuraTenem

CraHpapTHbIi anekTpoaBuratens ans cepun LClI — 310 4-XNOMOCHbIN
KOPOTKO3aMKHYTbI aCUMHXPOHHbIN anekTpoasuratens. [Ons gpyrux Tunos
anekTpoasuratenei MY nogbupaeTtcsi B COOTBETCTBUM C HOMUHANbHBIM TOKOM
anekTpoaBuraTens.

HomuHanbHbIN  TOK  3neKTpoaBuratens He  OOJDKEH
—— | npeBbIWaTh BLIXOAHON TOK Npeobpa3oBaTens 4acToTbl.
_— DonyckaeTcs paboTa C HECKONbKMMM aneKTpoABUraTensamm,
MMeIoLMMMN OAMHAKOBbIe TeXHMYeCKne XxapakTepucTuku. B atom
cnyyae noabop OCYLWECTBAGTCA MO CyMMe HOMMHaNbHbIX
TOKOB € 20%-HbIM 3anacom: | (L 41 4+ )1.2

ny am an2 3An
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2.5 TexHU4eckue xapakTepucTukmn
Tabnuua 2.2 TexHn4eckve xapakTepucTmkn npeobpasosateneit YacTotel cepun LCI

Mokasatenb

3HaueHue

OCHOBHbIe napameTpsbl

[nana3soH HanpsxkeHus
1 YacToThbl Ha BXopae

1~198-253 B (+ 5% He Gonee 20mc), 50/60 'y + 2%
3 ~ 342-440 B (+ 5% He 6onee 20mc), 50/60 Iy + 2%
3 ~594-759 B (+ 5% He 6onee 20mc), 50/60 'y + 2%

[nanasoH HanpskeHns
1 4acTOoTbl Ha BbIXo4e

1~0-U,, 0-599 'y
3~0-U,, 0-599 'y

[unanasoH mMoLyHocTen

0.4 - 1400 kBT

Tvn nogknto4aemoro
anekTpogsurartens

TpexdasHbiin acHXPOHHbIN ¢ K3P

MeTogb! ynpaeneHus

CkansipHbii

BeKTOpHbIN C pa3oMKHYTbIM KOHTYpoM (be3patumnkoBbii SVC)
BekTopHbIi ¢ obBpaTHOM cBA3blo (¢ aHkogepom, VC)
(HenpumeHunmo k mogensam cepuu LCI(S))

Meperpy3oyHas
CNocobHOCTb (He Yalle
1 pasa B 10 muH)

G: 150% oT HoMMHanbHOro Toka B TeveHue 60 ¢ 180% ot
HOMWHaIIbHOTO TOKa B TedeHue 3 ¢
P: 120% ot HomuHanbHoro Toka B TeveHue 60 ¢ 150% ot
HOMWHasIbHOTO TOKa B TedeHue 3 ¢

Hecyuwas vyactota

0.5-16kly

MyckoBoW MOMEHT

150% ot 1.0 'y (SVC)
180% ot 0.0 'y (VC)
(HenpumeHnmo k mogenam cepun LCI(S))

[vanasoH ckopocTen

1:200 (SVC)
1:1000 (VC) (HenpumeHnmo k mogensm cepun LCI(S))

TouyHOCTb
oTobpaxeHus
BbIXOAHOI YacTOTbI

Lincdposoe 3apaHme: 0.01 'y
AHanoroBoe 3afaHune: MakcumanbsHas yactota x 0.2%

TOYHOCTb NOCTOSIHHON
CKOpOCTU

+0.5% (SVC)

YBenuyeHne MoMeHTa
(U

ABTOMaTUYECKOE
PyyHoe 0.1...20%

XapakTtepuctuka
3aBucumocTn (U/f)

Mpamas. Keagpatuuas.
JlomaHas no HeckonbkuM Todkam. PaspensHas

Xapaktepuctuka InHeiiHas, S-obpasHas,

pasroHa/3amenneHus YeTbipe BpemeHu pasroHa/zameanenus (0.0...6500 c)
PyHkuma AVR ABTOMaTMYecKasi CTabunmaauns BbIXOAHOTO HaNpPsHKeHUst
Punetp AIMC BcTpoeH
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OyHKuMouan bHble BO3MOXHOCTHU

MaHenb ynpasnexus

CbemHas fo 10 M ( B KOMNIEKT BXoAUT kabenb AnnHon 2m)

YnpaeneHue B
BEKTOPHOM peXuMe

Mo ckopocTU/no MOMeHTy

BcTpoeHHble
paclmpeHHble
dyHKUUN

2 Talimepa, CYETYMK MMMYNbCOB, ANWHbI, PACCTOAHUSA, 2
Habopa napameTpoB Ans ABYX pasHblX dNEKTpoABUraTenen,
BUpTyarnbHOe  perne  3afepXku  BpeMeHu,  GbicTpoe
orpaHu4eHVe Toka, OTCIeXUBaHWE CKOpOCTW  nepen
3anyckom, BcTpoeHHoe [M[-perynupoBaHue, yHKUMSA
aBTOMaTU4eckoro ocTaHoBa npeoGpas3oBaTtenis  4acToTbl
no  AOCTWKEHUM 3afJaHHOTO  BPEeMEHW, KoMMeHcauus
OTKIOHEHWSI CKOPOCTY, BbI3BAHHOTO MOBBLILLEHNEM Harpysku,
PYHKUMSI ynpaBneHns 4acToTon konebaHui (NpuMeHsieTcs B
060py0BaHNN HAMOTKM TEKCTUIMBHON HUTK)

[OuHamunyeckoe
TOpMOXeHune

TopMoXeHne NOCTOAHHLIM TOKOM

ToNYKOBBIV PEXUM

[nanazoH 4acToThl: 0.0...makcMmanbHas yacToTa.
OTaenbHOe Bpems pasroHa/3amefneHusi Afsi TONMYKOBOTO
pexuma

MpocTon MIK

3ajaHne cKOpocTU UM BpeMeHu paboTbl Ha kaxaon us 16
cTyneHen

MHorocTyneHuarbii
pexum

3apgaHne ckopocTM C UMAPOBLIX KMEMM C nomolybto 16
KOMBUHaLMiA

M O-ynpaenexne

Peanusauusi cuctembl ynpaeneHusi ¢ 2 gatynkamu obpatHom
cBA3N

Be3ocTaHoBoOYHas
pabota

Mpu nponafaHun NuTaHus:
MeHee 15 Mc - HenpepblBHasi paboTa
6onee 15 mc - aBTONEpesanyck

CeTeBble NPOTOKONbI

Modbus RTU - BcTpoeH
Profibus DP - onuus

Onuumn n aKkceccyapbl

MaHenb, yANUHUTENbHLIN Kabenb, MOHTAXKHbIA KOMMIEKT,
3alwmnTHble NOKPbITUA nnar, nnatbl pacwmpeHus,
AononHuTenbHoe oﬁopy,qosaHme

3almnTHbIe YHKUMN

MonHbI kKOMNnekc + AnnapaTtHas 3awwmTa B mogensix LCI ot
55 kBT 1 Bbiwe. (OnuuoHaneHo - ans mogenew go 55 kBT)
AnnapaTHasi 3aWuTa ocyllecTBnsieT Gornee  BbICOKOE
GbiCTpoaencTBMe NpY TOKOBLIX MEPErpy3kax Nno CpaBHEHUO
CO CTaHAapTHOWM NPOrpaMMHON 3aLLMTON.

3aluTHOE NOoKpbITME
nnar

C2C 6asoBoe, C3C onuus

CreneHb 3aWwuThbl

P20, IP54 (onums)
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YnpaBneHue

KaHanb!l komaHabl
3anycka

MaHenb, knemmsl, ceteBoi npotokorn Modbus RTU, Profibus DP -
onums

3agaHue YacToThbl

10 UCTOYHMKOB 3a4aHWs YacTOTbl

3agaHue MoMeHTa

10 TMNOB UCTOYHUKOB 3a4aHNsA BpaLLaoLLero MOMeHTa

McTouHMK nuTaHus

+10 B DC(20MA); +24 B DC (200mA)

Bxogbl ynpasneHus

Ons mogenein LCIL:

6 undposbIx (S), nogaepxvsatoT PNP/NPN rnoruky

2 aHanorosebix (Al1, Al2) ¢ gnanasoHom 0...10 B unu 0/4...20 mA
1 aHanorosbI Bxof (Al3) ¢ ananasoHom -10...+10 B
MMnynbCHbIX BXOAOB HET

onuuoHansHo +1: (HDI) go 100 k'y

Onsa mopenei LCI (S):

2 aHanorosebix (Al) c agnanasoHom 0...10 B unu 0/4...20 MA

5 umndposbix (S), nogaepxvsatot PNP noruky

MMNynbCHbIX BXOAOB HET

Bbixoapl
ynpasneHus

Onsa mogenewn LCI:

1 umcpposon (MO) 48 B 50 mA

MMNynbCHbIX BbIXOAOB HET

onuwuoHaneHo +1: (HDO) o 100 'y

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

2 aHanorosbix (AO) ¢ gnanasoHom 0...10 B unn 0/4...20 mA
Ans mopenein LCI (S):

1 peneriHbin (R) 250 B oo 3.0 A

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

YcnoBus okpyxatowien cpeabl

MecTo ycTaHoBKM

B nomelueHun, BHe 30HbI AENCTBUA MPSMbIX COMHEYHbIX NyYen,
NblfIX, arpeccuBHbIX rasoB, rOPKYEro rasa, MacnsaHoOW B3BeCH,
napa, 6e3 BbinageHus koHgeHcaTta

Beicota Hag
YPOBHEM MOpSi

Hwxe 1000 m Hag ypoHem mopsi (o1 1000 go 3000 m npu
CHWXKEHHBIX HOMUHAaNbHbIX XapaKTepUCTMKax)

Temnepatypa
oKpy>KatoLen
cpeqpl Npy pabote
ny*

OT-10 oo +40 °C (akcnnyaTaumsi CO CHUKEHHBIMU HOMUHATbHBIMU
xapaktepuctukamu 1.5% Ha kaxabli rpagyc Ao +50 °C)

OTHocuTenbHas OTHocuTenbHas BrnaxHocTb Hxke 90%, 6e3 koHaeHcaumm
BMaXXHOCTb

OxnaxaeHue MpuHyanTensHoe

Bubpauus Menee 5.9 m/c (0.6 g)

Temnepatypa Ot -20 po +55 °C

XpaHeHust

*Temnepatypa okpyxatoLLen cpeabl npu 3anycke npeobpasoBaTtens YacToTbl A4oKHA GbiTh Bbilwe 0°C

INSTART®
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2.6 BHewHun BMA n maccorabapuTHble XxapakTepuUCcTUKn
nsgenusa

BHewHuin Bua pasnuuHbix TunopasmepoB Mopenu LCl npeactaeneH Ha

. .
Mopgenb 1,2 Mopgenb1,2 Mopaenb 3 Mopensb 4,5 Mopenb 6,7 Mopenb 8 -12
LCI (S) LCI LCI LCl LCI LCI
Puc.2.3 BHewHut sud modeneti 4 cepuu LCI
@ =~

Puc. 2.4 Cxema modenu cepuu LCI (Modenb MmowHocmbto 7,5 kBm)

Tabnuua 2.3 OnucaHne u HasHa4YeHne KOMMOHEHTOB BHELLHEN KOHCTpyKumn LCI

Ne HaumeHoBaHue OnucaHue n Ha3HaYyeHue

1 BerHﬂﬂ naHenb 3awmTta BHYTPEHHUX KOMMNOHEHTOB 1 YCTaHOBKa naHenn
ynpasneHusa

2 | MaHenb ynpaenexns Cwm. enasy 5: «[laHens yrnpasneHus».

3 HwxHas naHenb 3aluTa oT NPUKOCHOBEHUSI K CUINOBBLIM KIeMmam
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4 | Kpblwka 3almTa BeHTUNATOpa OT MEeXaHUYeCKnx BO3AenNCTBIIA
BEHTUNsITOpa

5 | HumxHas cekuns CoaepXxuT BEHTUNATOP U paanaTop oxnaxaeHust

6 | BepxHsas cekuust CopaepxuT cunosble Natbl U NNaty ynpasneHust

7 | 3awmTHasa naHenb MpepoTtBpalleHrie OT nonagaHust Nbinv BHYTPb

ycTpoWicTBa

MoHTaxHasi naHenb MpenHa3HayeHa ons KpenneHns ycTponcTea

9 | CanbHuku MpeaHasHayeHbl Ans noaknoyeHns kabenei

10 | MacnoptHas Cwm. pasden 2.2: «HomeHknamypa usdenuii»
Tabnuyka

11 | OtBepcTue noa BUHT | [nsi KpenneHus ycTponcTea npy NOMOLLM BUHTA

MaccorabapuTHble XxapaKTepucTuKn

1] r 65

/

w2

- |
.

rt

i [ | '
(RNCRCYRONN

A

Puc. 2.5 @abapumHble u ycmaHo804Hble pasmepb! ycmpolticme cepuu LCI

8 njacmmaccosoM Kopryce

l\

Puc. 2.6 MabapumHsie u ycmaHo804YHble pa3mepbl ycmpolicme cepuu LCI
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Mopens

Bec
(HeTTO)

FaGaputHble
pasmepbl, MM

YcTaHOBOYHbIE pa3Mepbl, MM

w

r

1

w2

B1

B2

r

rz2

d1g

d2g

d3g

LCI-G0.4-1

LCI-G0.55-1

LCI-G0.75-1

LCI-G1.5-1

15

105

162

150

94

150

LCI-G2.2-1

115

220

150

104

219

LCI-G0.4-2B /
LCI-G0.4-2B (S)

LCI-G0.75-2B /
LCI-G0.75-2B (S)

LCI-G1.5-2B/
LCI-G1.5-2B (S)

1.5

162

142

93

151

88

LCI-G0.55-2B

118

185

106

94

152

LCI-G2.2-2B /
LCI-G2.2-2B (S)

LCI-G4.0-2B

3.5

160

247

179

148

236

124

LCI-G0.4-3

LCI-G0.75-3

LCI-G1.5-3

1.5

118

185

157

106

175

4.5

LCI-G2.2-3

LCI-G4.0-3

LCI-G5.5-3

160

247

177

148

235

55

LCI-G0.75-4B (S)

LC-G1.5-4B (S)

LCI-G2.2-4B (S)

LCI-G4.0-4B (S)

105

162

142

93

151

88

LCI-G0.4/P0.75-4B

LCI-G0.75/P1.5-4B

LCI-G1.5/P2.2-4B

LCI-G2.2/P4.0-4B

LCI-G4.0/P5.5-4B

118

157

93

LCI-G5.5/P7.5-4B

LCI-G7.5/P11-4B

LCI-G11/P15-4B

3.5

160

247

179

148

236

124

LCI-G15/P18.5-4B

6.2

220

197

206

305

142

6

7

20
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LCI-G18.5/ 6.2 220 | 321 | 197 | 206 - 305 - 142 | 10 6 7 -
P22-4B
LCI-G22/P30-4B
LCI-G30/P37-4 16.2 410 | 228 | 160 - 395 - 168 | 30 8 10 -
LCI-G37/P45-4
LCI-G45/P55-4 255 455 | 235 | 190 - 440 - 171 | 30 9 10 - -
LCI-G55/P75-4 30 280 | 580 | 290 | 200 - 562 - 232 | 30 1" 13 -
LCI-G75/P90-4
LCI-G90/P110-4 45 300 | 680 | 325 | 200 - 661 - 247 1197 | 1 18 -
LCI-G110/P132-4 47
LCI-G132/P160-4 7 360 | 680 | 325 | 260 - 663 - 242 - 1" 18 -
LCI-G160/P185-4 713 420 | 840 | 325 | 300 | 381 | 815 28 | 161 | 259 | 11 20 20
LCI-G185/P200-4 73.3
LCI-G200/P220-4 102.5 540 | 925 | 380 | 400 | 485 | 890 28 | 290 | 220 | 12 21 30
LCI-G220/P250-4 104
LCI-G250/P280-4 104.5
LCI-G280/P315-4 147 640 | 1035 | 390 | 500 - 1003 - - - 13 - -
LCI-G315/P355-4 150
LCI-G355/P400-4 230 860 | 1200 | 400 | 700 - 1167 - 310 - 15 31 -
LCI-G400/P450-4
LCI-G18.5-6 25 255 | 455 | 235 | 190 - 440 - 171 | 30 9 10 -
LCI-G22-6
LCI-G30-6
LCI-G37-6
LCI-G45-6
LCI-G55-6 30 280 | 580 | 290 | 200 - 562 - 232 | 30 1 13 -
LCI-G75-6
LCI-G90-6
LCI-G110-6 47 300 | 715 | 328 - 697 - - - 1" - -
LCI-G132-6
LCI-G160-6 55 360 | 680 | 325 | 260 - 663 242 18
LCI-G185-6
LCI-G200-6 73.3 420 | 840 | 334 | 150+ - 815 - -
150

LCI-G220-6
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Bec

FaGapuTHble

YcTaHOBOYHbIE pa3mMepbl, MM

Moaens (HeTTO) pasmepbl, MM
w B r 1 L2 B1 B2| M |r2| dig | d2g | d3g
LCI-G250-6 120 540 | 1035 | 390 | 200+ - 1003 | - - - 13 - -
200
LCI-G280-6
LCI-G315-6 147 640 | 1035 | 390 | 250+ - 1003 | - - - 11 - -
250
LCI-G350-6
LCI-G400-6
LCI-G500-6 230 860 | 1200 | 400 700 - 1167 | - | 310 | - 15 31 -
LCI-G560-6
LCI-G630-6
LCI-G700-6 280 1200 | 1258 | 600 | 350+ - 1219 | - - - 15 - -
350
LCI-G800-6
LCI-G900-6 280 1200 | 1258 | 600 | 350+ - 1219
350
LCI-G1250-6 300 600 | 1200 | 1528 | 350+
350
LCI-G1400-6

Heobxoaumo yunTbiBaTh, YTO B KOMMIEKTauUmMo Mogenei Ha 690 B Bxoaut
TpaHcdopmMaTop, pa3Mepbl KOTOPOroO yKadaHbl HUXeE.

i

N0
by

U U

-

Puc.2.7 MabapumHbie U ycmaHO804YHbIE pa3Mepbl Pa3denumernnbHo20
mpaHcghopmamopa 0nsi modeneli LCI-GY/PY-6
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Tabnuua 2.5 NabapuTHble 1 YCTaHOBOYHbIE pa3Mepbl pasaenuTenisHoOro TpaHcopmartopa
ansa mogenen LCI-GY/PY-6

Mogenb 11} B r 1 | d1 d2

BK-200/014 TpaHcdopmaTop
pasgenuTenbHbIlit

116 125 167 96 99 6,5 20

[}
[imlm]
oo

Puc. 2.8 NabapumHbie u ycmaHo8o4Hble paamepb! ycmpolicme cepuu LCI
8 Kopriyce IP54

Tabnuua 2.6 MaccorabapuTHble xapaktepuctuku LCI B kopnyce IP54

Fa6apuTHble YcTaHOBOYHbIE
Mogens pasmepbi, MM pasmepbi, MM
11} B r L1 B1 r1 d1g | d2g
LCI-G0.75-4B IP54 133 252 177 100 238 117 6 10

LCI-G1.5-4B IP54

LCI-G2.2-4B IP54

LCI-G4.0-4B IP54
LCI-G5.5-4B I1P54 178 310 187 100 288 139 6 10
LCI-G7.5-4B IP54

LCI-G11-4B IP54
LCI-G15-4B IP54 238 390 194 150 376 | 139,5 6 10
LCI-G18.5-4B IP54

LCI-G22-4B IP54

LCI-G30-4 IP54 240 41 226 160 395 161 7 10
LCI-G37-4 IP54
LCI-G45-4 IP54 275 463 226 160 448 | 173,5 7 10
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LCI-G220-4 IP54

LCI-G250-4 IP54

LCI-G280-4 IP54

LCI-G55-4 IP54 302 582 275 200 | 562,5 | 236,5 9 13
LCI-G75-4 IP54

LCI-G90-4 IP54 320 687 311 200 665 250 10 17
LCI-G110-4 IP54

LCI-G132-4 IP54 380 687 321 260 | 665.5 | 263.5 " 18
LCI-G160-4 IP54 420 840 300 815 | 271.5 1 20
LCI-G185-4 IP54

LCI-G200-4 IP54 540 925 400 893 318.5 13 22

Tabnuua 2.7. Tun kopnyca u cnocob moHTaxa cepun LCI

MopenbHbIn pag Tunopasmep Tvn kopnyca Cnoco6 MoHTaxa
LCI-Gy/Py-1 1,2 MnacTmaccoseblii HacTeHHbIi
LCI-Gy/Py-3
LCI-Gy/Py-2(B) 1,2,3
LCI-Gy/Py-4(B) 4,5,6,7 MeTannuueckuii

8,9,10,11 HacTeHHo-HanonbHbIN
LCI-Gy/Py-6 5 MnacTtmaccoBbIi HacTeHHbIn
6-12 MeTtannuyeckuin
LCI-Gy/Py-4(B) IP54 | Bce Metannuueckuit HacTeHHbIn
TUNopasmepsbl

24
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aga 3. YcTaHOBKa U nogkntovyeHue
3.1 TpeGoBaHMA NpU MOHTaXxe

MoHTax un akcnnyataums MY OOMKHBI BbIMOMHATLCA TOMbKO
KBanMuLMpoBaHHbIM NEPCOHANOM.

HapylieHve npaBun u TpebGoBaHWA MpU  MOHTaXe MOXET
NPMBECTU K NeperpeBy M CHUMXXEHUIO YPOBHSI MPOU3BOAUTENBHOCTU
npeobpasoBaTerns 4YacToThbl.

Mepepn ycTtaHOBKOM

He nponssogute YCTaHOBKY OGOpy,EI,OBaHVIﬂ, ecnnnpu pacnakoBske
BbIABIEHO nonagaHne BoAdbl B nsgenve, oGpasoBaHme KOoHOeHcaTa,
HEKOMMIEKTHOCTb U/ MexaHu4eckune NnoBpeXOeHN.

He npowussogute YCTaHOBKY, eCiiM HOMUWHalrlbHOE€ 3HadeHune,
YKa3aHHoe Ha 3aBoACKON Tabnuuke, He COOTBETCTBYET 3HAYeHuto,
YyKa3aHHOMY B BallleM 3akase.

Ycnosusi TpaHCNOPTMPOBaHUSA AOMKHbLI COOTBETCTBOBATb 2/1.2.4

He kacawTecb neyaTHbIX MfaT U 3NEKTPOHHbLIX KOMMOHEHTOB
pyKamu 6e340N0NHUTENbHbIX 3aLLUTHBIX CpeacTs, NnpefyCMOTPEHHbIX
,CleIZCTByIOLLWIMM 3aKoHamMm 1 HopMaMu.

HecobnogeHne atoro TpeGOBaHMﬂ npueegeTr K ctatudeckomy
np060|0 KOMMOHEHTOB.

Bo BpemMs YCTaHOBKU

YcTaHaBnuBanTte oOOpyaoOBaHMe Ha  He  MOABEpPXEHHble
BO3rOpaHuI0 NpeaMeThbl, Hanpumep, C MeTanmyeckoi, 6eToOHHOM
NOBEPXHOCTbIO W Ha 6e3onacHOM pacCTOSIHUM  OT  FOpPHYUX
matepuanoB. HecobntogeHve aToro TpeboBaHNs MOXET NPUBECTU K
BO3ropaHuio.

He ponyckaetcs ocnabneHvie BUHTOB C 3aBOACKMMY OTMETKaMMK.

W3berante nonagaHusi B MY oOroneHHbIX KOHLOB MpoBOAa,
BMHTOB M APYrMX MOCTOPOHHUX npeameToB. HecobniogeHue aTtoro
TpeboBaHus NnpuBeaeT Kk noepexaeHuio M4Y.

YcraHaenueanTe MY B MecTax, 3alUMLLEHHbIX OT BMOpauuin u
NPSAMbIX COMTHEYHbIX NyYen.

Mpn pasmelwieHun aByx n Gonee npeobpasoBaTtenent 4acToThl
B OJHOM LLKadyy, pacrnonoxuTe ux cornacHo TpebosaHuam . 3.1,
4yTObbI 06ecneunTb CBOBOAHYIO LIMPKYNALMIO BO3ayXa.
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Bo Bpems aneKTpOMOHTaXHbIX paboT

[Ons CHATMA NUTalOWEero HanpshkeHWs ¢ cumnoBbIX knemm MY
HeobXxo4MMOo NpefyCcMOTPETb KOHTaKTOp. [ns 3aluTbl OT KOPOTKOrO
3aMblkaHUsi  HeobXoAMMO  MpegycMOTPeTb  aBTOMAaTUYecKuii
BbIkNtovatenb. HecobniogeHne atux TpeGoBaHUii MOXET NPUBECTU
K BO3ropaHuto npy KOPOTKOM 3aMblKaHUM.

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

O6GpaTuTe BHUMaHWe Ha MapKMpOBKY KIieMMm U ybeauTtecb B
npaBUNbLHOCTU MoAkMoYeHust. HecobnogeHne atoro TpebGoBaHWs
MOXET NpMBECTM K noBpexaeHuto MY.

Heobxognmo cobntogatb criefytoLme yCroBns MOHTaxa:

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

*[lpecbpaszoBaten 4acToTbl MOXET ObITb YCTAHOBMEH TOMbKO B
BepTMKanbHOM nonoxeHun. Ecnn B ogHoM Lwkady HEOOXOAMMO YCTaHOBUTL
Heckonbko [MY, TO ycTaHOBKY MpoOM3BOASAT CTPOro psAoM ApPyr C APYrom
(HeponycTMo ycTanaenmeath 14 apyr Hag Apyrom).

*He ponyckaeTcs nonagaHve NOCTOPOHHMX NPeaMETOB BHYTPb BO34yX0BOAA
BO BpEeMsl YCTaHOBKW, MHaye MpeobpasoBatenb 4acToTbl MOXET ObITb
NOBPEXAEH.

» YBeguTech, Y4TO Knacc 3awuTbl NpeobpasoBaTens YacToTbl COOTBETCTBYET
ycrnoBusiMm  akcnnyartaumu. HecobniopeHne TpeboBaHu K yCrOBMSM
OKpy)Kalolen cpefbl MOXET MNPUMBECTUM K COKpALLEHMIO Cpoka CryxXObl
npeobpasoBaTerns 4YacToThbl.

CrteneHb 3awmThbl IP20 0603HavaeT, 4To Kopnyc npeobpasoBaTens 4acToThbl
3almLiaeT oT nonagaHus BHYTPb NpeaMeTOB AMAMETPOM, MPEBbILLAOLLUM
12,5 Mm, 1 grnivHon 6onblie 80 MM, HO NPY 3TOM He NPEenATCTBYET NonagaHuio
B HEro Briaru (Boxas, kanenb KoHAeHcaTa, CTpyi BoAbl U Ap.).

YacToTHble Npeobpa3oBaTenu co cTeneHblo 3awmTbl IP54 npegHasHaveHbl
ONs 9KCnnyaTaummn B YCroBusiX 3anbinieHHocTu, MY 3awumieH ot nonagaHus
BHYTPb 060M0YKM NbINY U TBEpAbIX TEN pa3Mepamu He MeHee 1,0 MM, a Takke
nonagaHus Ha Kopnyc BoAbl B BUAe 6pbI3r, nagatowmx nod nobbiM yriom.

» PekomeHayeTcst ycTaHOBUTL OUMLTPYHOLLME YCTPOMCTBA B MECTE NMPUTOKA
BO34yxa B Cllyvyae CUIbHOTO 3arpsisHEHUs1 BO34yxa MNbinbHo.
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[Ons adpdekTnBHOro oxnaxaeHus npeobpasosatenen vactotbl INSTART
HeobXoAMMO OCTaBWUTb BOKPYr [OCTaTodHO cBobogHoro MecTta. Cxema
YyCTaHOBKM NpeobpasoBaTens 4acToTbl Ans o0ecrnevyeHns BEHTUNALMK:

[]
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O =
—_— Cono
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A la 200 4
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oy
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Puc. 3.1 - PekomeHOyeMble pacCmosiHUS NPU MOHMaxe
Tabnuua 3.1 PacctosiHus npy MoHTaxe

Knacc mowHoctn G YcTaHoBOYHbIe rabapuThbl
A B
<7,5 kBT =20 Mm 2100 Mm
11kBT ~ 30kBT 250 Mm =200 mm
> 37 kBT 250 Mm =300 mm

3.1.1 TennoBbigeneHne

MoTtepn aHeprum Ha npeobpasoBaHne B 1Y nepemMeHHOro HanpsKeHus
B MOCTOSIHHOE, @ 3aTeM 06paTHO B MepeMeHHoe, COCTaBnstoT okono 5%.
3TN noTepu 3Heprun NPUBOASAT K TENNOBbIAENEHU0, MNO3TOMy crieayet
npegoTBpallath YBENMUYeHWEe TemrepaTtypbl B Cllydae YCTaHOBKU W3penus
B 3aKpbIThIN LWKad, ANa Yero npegycMaTpuBath B LKady MPUHYOAUTENbHYO
OXIaXaatoLLyo BEHTUMSILMIO.

B aTtom crnyyae HeobxoaMMO yuuTbIBaTb AaHHble O TENSIOBbIAENEHWM,
yKasaHHble B Tabnuue 3.2
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Tabnuua 3.2- Tennosbigenexve moaenei cepumn LCI npu HOMMHaNLHOM Harpyske

28

Mogenb M4 Tennootaaua, Br Mogenb MY TennooTtaaya,Br
LCI-G0.4-1/ LCI-G75/P90-4 2386/2978
LCI-G0.4-2B / 41
LCI-G0.4-2B (S) LCI-G90/P110-4 2978/3201
LCI-G0.55-1/ 50 LCI-G110/P132-4 3201/3440
LCI-G0.55-2B

LCI-G132/P160-4 3440/4081
LCI-G0.75-1/
LCI-G0.75-2B/ 60 LCI-G160/P185-4 4081/4410
LCI-G0.75-2B (S) LCI-G185/P200-4 4410/5060
LCI-G1.5-1/
LCLet 28/ 95 LCI-G200/P220-4 5060/5743
LCI-G1.5-2B (S) LCI-G220/P250-4 5743/6300
LCI-G2.2-1/ LCI-G250/P280-4 6300/7560
LCI-G2.2-2B/ 144
LCI-G2.2-2B (S) LCI-G280/P315-4 7560/9450
LCI-G4.0-2B 249 LCI-G315/P355-4 9450/11121
LCI-G0.75-4B (S) 51 LCI-G355/P400-4 11121/13250
LCI-G1.5-4B (S) 73 LCI-G400/P450-4 13250/15000
LCI-G2.2-4B (S) 99 LCI-G18.5-6 596
LCI-G4.0-4B (S) 156 LCI-G22-6 700
LCI-G0.75/P1.5-4B 51/73 LCI-G30-6 952
LCI-G1.5/P2.2-4B 73/99 LCI-G37-6 1180
LCI-G2.2/P4.0-4B 99/156 LC-G45-6 1412
LCI-G4.0/P5.5-4B 156/207 LCI-G55-6 2426

LCI-G75-6 2548
LCI-G5.5/P7.5-4B 207/264

LCI-G90-6 2634
LCI-G7.5/P11-4B 264/390

LCI-G110-6 2796
LCI-G11/P15-4B 390/506

LCI-G132-6 3140
LCI-G15/P18.5-4B 506/583 LCra160 pyyes
LCI-G18.5/P22-4B 583/708 LClo1876 2957
LCI-G22/P30-4B 708/960 L C1-G200-6 4452
LCI-G30/P37-4 960/1198 LCI-G220-6 6600
LCI-G37/P45-4 1198/1512 LCLG250-6 7950
LCI-G45/P55-4 1512/2040 | C1-G2806 3500
LCI-G55/P75-4 2040/2386 LCI-G315-6 9590
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Mogens MY Tennootgaua, Bt Mogens MY Tennootgaua, Bt
LCI-G350-6 10450 LCI-G800-6 22460
LCI-G400-6 11840 LCI-G900-6 26900
LCI-G500-6 14000 LCI-G1000-6 30250
LCI-G560-6 16240 LCI-G1250-6 37540
LCI-G630-6 18750 LCI-G1400-6 40600
LCI-G700-6 21500

OcHoBHasi 4acTb B TEMNNOBbIAENEHNM — MOTEPU B CUMOBBIX LENsiX

IGBT. [MoaTomMy uW3MeHeHWe Hecyllen 4acToTbl MO3BONSET perynupoBaTb
TennosblAeneHe npeobpasoBaTens 4acToThl.

3.2. MogknoyeHne BXOOAHOIO NUTaHUA
3.2.1 TpeboBaHMA K NOAKNIOYEHUIO

Mepen nopaven nutaHns yb6egutecb, 4TO nepudepuiiHoe
obopygoBaHve u MY HacTpoeHbl B COOTBETCTBMM C YKa3aHUSIMU
[AaHHOro PYKOBOACTBa [ANsi yKa3aHHOW Mogenu. HecobniogeHve
aToro TpeboBaHVsA NpUBEET K HECHACTHBLIM CIyYasim.

Takke Heobxognmo ybeauTbCH, YTO KNAcC HanpshkeHus
nuTaroLLen ceTn COOTBETCTBYET KIaccy HOMUHAMbHOTO HaNPshKeHWs!
ny.

3.2.2 MNpepoxpaHutTenu n aBTomaTuyeckne BbIKNOYaTenm

Ha Bxoge nuTaHuMa cnegyeT wvcnonb3oBaTb MpefoxpaHuTenu  wu/unu
aBTOMaTUYeCcKve BbIKNIOYaTENN AN OrPaHNYEHUS BO3MOXHbIX MOBPEXAEHWN
B Crnyyae BbIxoda M3 CTPOSA BHYTPEHHMX KOMMOHEHTOB npeobpasoBarens
4acToThl.

CnegyeT yCTaHOBUTb KOHTaKTOpP C BO3MOXHOCTbIO PYYHOrO ynpaBneHus
MeXAy MWCTOYHWKOM MUTaHUS MEepeMeHHOro Toka W npuBogoM. KoHTakTop
OOIDKEH Mpy HeobXOAMMOCTW OTKMYaTh nogady NUTaHUs ANs NpoBEeAeHUst
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecrneyvBaTb 6e30macHOCTb BO
BpeMs 3TUX OENCTBUN.

3awmra nUMHWA MUTaHus [OMKHa obecneyvBaTbCs MoMb3oBaTeneM B
COOTBETCTBUM C TOCYAAPCTBEHHBIMU U MECTHBIMW  3MEKTPOTEXHUYECKNMM
cTaHgapTtamu. Beibop npepoxpaHuTene n aBTOMaTUYECKMX BbIKMOYaTenen
NPOVN3BOAMTCA MO BXOAHOMY HOMWHAnIbHOMY TOKY, [AaHHble O KOTOPOM
npueeneHbl 8 enase 2.3 ModenbHbil _pgd U HOMUHaIbHbIE _NapaMempbl.
Ecnu npu pabote npegnonaratotca gnutenbHole neperpy3kun 150% u Bbiwwe
OT HOMUHAIbHOW MOLLHOCTW, TO NOAGOP OCYLLECTBMASETCS MO BXOAHOMY TOKY,
YMHOXEeHHOMY Ha 1,5.
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Y6eaunTech Takke, YTO BpeMs cpabaTtbiBaHWsA NpefoxpaHnTenen coctaBnset
meHee 0.5 cekyHa. Bpemsa cpabatbiBaHUs 3aBMCUT OT TUMa UCMONb3yeMOro
npeaoxpaHUTENsi, MOMHOMO CONPOTUBIIEHUSI CETU NUTaHWS, a Takke OT NroLaam
ceyeHusi, MaTepvana v AnuHbl nuTatoLlero kabens.

3awwmra MOXeT obecneunBaTbCs BbICTPOAENCTBYOLLUMU
npeaoxpaHTENsSIMMU TUMNOB:

T1n aR/gR - nonynpoBoAHMKOBbIE MPEAOXPaHUTENN

™n gG — cTaHdapTHble NPefoXpaHWTenu co BpemeHem cpabatbiBaHus
meHee 0,5 cekyHabl.

3.2.3 NMogknioyeHne CUNOBLIX KNIeMM U 3a3eMrieHus

Hwxe npefctaBneHa cxema CUOBbIX NOAKIIOYEHUI (pyc. 3.2) n onucaHune
0603HayeHnIn Ha cUoBbIX knemmax (Tabnuua 3.2).

L R/1 u/m
1-230 B
—t B )
] o v/T2 =

Puc. 3.2.1 [ModkntodeHue cumnosbIx Knemm

Topros+oil pesucmop

1—e R/ S w/m
12308
N—¢ T/3 V/12 § s
 —— w/T3 =

Puc. 3.2.2 lNodknoyeHue cunosbix Knemm

L1 — B [Tl
iR
N—=e T/13 VAT2
. =
L PRE -
Puc. 3.2.3 [ModkntodeHue cunosbix Knemm
Onst Modened do 22 kBm (G ns Modened om 30 xkBm (G
BrnouumensHo BrmosumensHo
3-4008 12—
13—
o1

Puc. 3.2.4 [ModkntoyeHue cunosbIx Knemm
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Puc. 3.2.5 [ModkntodeHue cunosbix Knemm

O603HayeHne CUIOBLIX KNeMM ogHOMa3HbIX U Tpexga3HbIX
mopenewn LCI(S)

“+BR S T UV W
L oo ) LR —

Tabnuua 3.2a onvcaHne CUNoBbIX KNemm

0603Ha4yeHUe Knemm DYHKLMMN KNeMM

+, B Knemmbl ansi noaknioyYeHns TOpMO3HOro pesucropa
@ Knemma 3asemnenuns

R,S, T BxogHble KneMmbl AN NOAKIHYEHUS NUTAKOLLEN CETU
U, vV, w BbixogHble knemmbl Ha aneKkTpoaBuraTternbs

O6Go3HauyeHne CUNOBbIX KneMM ofHodasHbIX U  TpexdasHbIX
cTaHpapTHbIX mopgenen LCI TunopasmepoB 1-5

(+) PB () E | Rus St Tus Un Vi W

SFEKTPO-

=

MATAHAE

Tabnuua 3.26 onucaHne cUnoBbIX KNeMmm

0O603Ha4YeHue Knemm DYHKLMMN KNeMM

+, PB Knemmbl ons nogknioyYeHrst TOpMO3HOTO pesuctopa
+, - Knemmbl 3BeHa NOCTOSIHHOTO ToKa

@/E Knemma 3azemneHust

R,S, T BxopgHble kKnemmbl AN NOAKMYEHMS NUTatOLWENn cetn
u,v,w BbixogHble kKneMmbl Ha aneKkTpogBuraTernbs
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O6o3HayeHMe CcuNOBbIX kneMMm TpexdasHbIX Moaenewn
Tunopasmepa 6

RuSu Tu @@ Un Yz We E

Tabnuua 3.28 onucaHne CUNoBbIX KNemm

LCI

0O603Ha4YeHue Knemm ®DYHKLMMN KNeMM

R/L1, S/L2, T/L3 BxoaHble KnemMmbl ANs1 NOAKMHYEHMS NMUTatoLLEN CeTn
+1, +2, - Knemmbl 3BeHa NOCTOSAHHOIO TOKa

U/T1 VIT2 WIT3 BbixogHble kneMmbl Ha aneKkTpoasuraTerb

QE Knemma 3asemneHus

OGo3HayeHMe CcuUNOBbLIX KnemM Tpexd)asHbIXx Moaenen
Tunopasmepos 7-12

Ri1 Siz Tas Umr Virz Wi
i_ MHTAHHE _l l_ gﬁm _I

E ®@0 3§

Tabnuua 3.2r onucaHue CUNoBbIX KNemm

LCI

0O603Ha4YeHue Knemm DYHKUMMU KNeMM

R/L1, S/L2, T/L3 BxoaHble Knemmbl 4 NOAKMHYEHMS NUTatoLLen cetu
+1, +2, - Knemmbl 3BeHa NOCTOAHHOIO TOKa

U/T1 VIT2 WIT3 BbIxoaHble KNeMMbI Ha anekTpoaBuUraTens

E Knemma 3azemneHnus

MY MowHOCTbIO < 22 KBT MMEIOT BCTPOEHHbI TOPMO3HOW MOAY b,
NnosToMy Afsi 3TUX Mopernert TOPMO3HOW Pe3nNCTop MOAKIoYaeTcs
K knemmam (+) n PB. Knemmbl (+)2 1 (-) Mogenei MOLLHOCTbIO =
30 kBT ucnonb3ayloTcs AN NoAKMioYeHUsT BHELHEro TOPMO3HOro
moaynsi. Knemmbl (+)1 1 © — ansg nogkniodeHus Apoccens
NOCTOSIHHOro Toka. Ecnu TopmosHon mogynb mcnone3yetcs B M4
CO BCTPOEHHbIM [pOCCENEM MOCTOSIHHOMO TOKa, TO Heobxoaumo
NOAKMIOYUTE KNemMMy «+» TOPMO3HOrO MpepbiBaTenst K BbIXO4HON
Knemme Apoccensi NOCTOSIHHOro Toka. MoaknoveHue K knemme (+)1

NOBPEANT TOPMO3HON MOAYIb.
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3.2.4 NopgknroyeHue pasgenuTtenbHOro TpaHcdopmarTopa ans
mopenen LCI-GY/PY-6

B komnnekraumio mogenen Ha 690 B Bxogut TpaHcdopmatop, cxema
NOAKINKYEHNA KOTOPOro yKasaHa HUxe.

M4 LC-GY/PY-6

Loov 690V

g/
L
g/

TpaHcqopMamop
BK-200/07k

0 690

400 0

Puc.3.2.6 — Cxema nodkntodeHus pa3denumernbHo20 mpaHcgopmamopa 0nsi modenel LCI-GY/PY-6



3.2.5 Mepbl NpeaoCTOPOXKHOCTU MPU MNOJKITHYEHUUN BbIXOAHbIX
CUIOBbIX KNeMMm

1. Kateropunyecku 3anpeLleHo nogknodaTb BXOA NUTAOLLEN CETU K KneMMam
«U», «V» 1 « Wy,

2. MNopgknounTb BbiXxoaHble knemmbl «Uy», «V» u «W» K BXOAHbIM KnemmMam
anekTpogsuratens «U», «V» n «W» cooTBeTCcTBEHHO. [TpoBepbTe HanpasneHve
BpalleHNsi B COOTBETCTBUW C WHCTPYKUMEN Ha anekTpoasuratens. Ecnu
HanpaBsrieHne BpaLLEHUsl 3NekTpoABUraTenisi He coBnajaeT C NpaBuIlbHbIM
HanpasreHneMm, NOMEHsINTE MecTamMmm NPOBOAHMKM MOBbIX ABYX kneMMm n3 «U»,
«V» 1 «W», nubo npu nomowm napametpa F00.16.

3. 3anpelyaetca 3amblkaTb HaKOPOTKO WMU 3a3eMIsiTb BbIXOAHYH Lierb.
He npukacantecb K BbIXOQHOW LeNW WU He JonyckaWTe KOHTaKTa BbIXOAHOMO
npoBoga C KOprnycom rnpeobpasoBaTtens 4yactoTbl. B npotuBHom cnyvae
BO3MOXHO MOpaXeHUe 3NeKTPUYECKNM TOKOM UM 3aMblKaHWe Ha 3eMITH.

4. He ponyckaeTcs NOAKMOYEHNE €MKOCTHbIX Harpy3oK K BbIXO4HOW Lienu.

5. He ponyckaeTtcs ycTaHOBKa 3MeKTPOMAarHUTHbIX MYCKOBbIX YCTPONCTB Ha
BbIxoAe npeobpasoBaTtens YacToTbl. B npoTMBHOM crnyyae npu pasmblikaHUu-
3aMblkaHUKN YCTPOMCTBa BO BpeMsi paboTbl npeobpasoBatens 4actoTbl OyayT
BO3HUMKATb CKa4kuM TOKa, KOTOpble NPUBEAYT K BbIXOAY W3 CTPOsi CUIOBOIO
Moaynsi npeobpasoBatens 4acToThbl.

6. YcraHoBKka TennoBoro pene neperpysku. B coctaB npeobpasoBatens
4YacCTOTbl BXOAMT 3MIEKTPOHHAs CXxema 3alluTbl OT neperpy3ok. [JononHutensHoe
TENNOBOE pene neperpy3ky HE0b6XoAMMO YCTaHOBUTb B CrieyoLmX cryyasx:

. Ecnn npeobpasoBaTenb 4acToTbl MUCMONb3yeTCcst ANs yrpaBreHust
HECKOMNbKUMU ABUraTensmu;
. Ecnu noaknoyaTcsa MHOronostocHble asuratenu. HomuHanbHbINn

TOK TEMMOBOro pene neperpyskn AOMmKeH OblTb TakMM e, Kak HOMUHamNbHbIV
TOK, YKa3aHHbI Ha NacropTHon Tabnuyke asuratens.

7. Ecnn cymmapHas AnuHa npoBoga Mexay npeobpasoBaTteniem 4acToTbl
W gBurateneM CruLIKOM Benuka, WNy Hecylas 4actoTa npeobpasosarens
YacToTbl (4acTtoTa nepekntodeHns cunoBblX |IGBT-TpaH3NCTOPOB) CAMLLKOM
BbICOKA, rapMOHWYECKUI TOK yTeukn OT Kabernew okasbiBaeT oTpuuaTternisHoe
BNusiHNE Ha npeobpasoBaTenb 4YacToTbl W ApyrMe BHELUHWE YCTPOWCTBA.
Ecnu anvHa coeavHUTEnbHOW NMUHMM Mexay npeobpasoBaTeneM 4acToTbl
W [BuratenieM CrVLIKOM BenvKa, Hecylylo 4acToTy npeobpasoBarens
YacToTbl HeobxoAuMMo MOHM3WTL. Hecyliasi yactota MoxeT ObiTb 3agaHa
dyHKUMOHanbHbIM kogom F00.17.

3.3 NopgkntoyeHne aononHUTeNnLHOro obopynoBaHuA

B 3aBMCMMOCTM OT YCMOBMWIA 3KCMyaTauuum BO3MOXHO MNpUMEHeHWe
JononHuTensHoro obopyaoBaHusl. Ha pucyHke 3.3 npeacTaBneHa cxema
NOAKMOYEHUS AOMONMHUTENBHOTO 0GOPYA0BaHUS.
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Puc. 3.3 — Cxema nodknroyeHuss 0ornonHumenbHo2o obopydosaHusi

Tabnuua 3.3 — OnncaHne fONONHUTENBHOTO 06OpyAOBaHNSA

OnucaHune yHKUMK

MeToauka nopa6opa

Ne YcTpoicTBo

1 ABTOMaTUYECKUNIA
BbIKMtoYaTens™
/MpenoxpaHnuTens*

MpepHasHaveH Ans 3awmTbl NUHUA
3MEKTPOCETY OT TOKOB Meperpysku n ot
TOKOB KOPOTKOrO 3aMblKaHWst

Mo BXoaHOMY TOKY
npeo6pasoBarens
YyactoTbl [To0pobHee —

2 OnekTpomarHuT-
HbIVi KOHTaKTOP
(KM)*

Annapat AUCTaHLUMOHHOIO AeNCTBUS,
npeaHasHaveHHbIN 4715 BKITIOYEHWN 1
OTKIKOHYEHWII CUIOBBIX 3IEKTPUHECKUX
Lenen npy HopManbHbIX PeXUMax
pabortbl. MpegoTepallaeT NoBTOpHOE
BKITIOUEHME B Criydae Bbixoaa
npeobpasoBaTerns 4acToTbl U3 CTPOS.

Mo BXoaHOMY TOKy
npeoGpasoBartens
4acToTbI

3 CeteBol fpoccenb

MpenHasHayeH Ans CHWKeHUs
BpoCKoB TOKa BXOAHOW Lienu
YacToTHoro npeoGpasoBarens, npu
KonebaHWsIX HanpsKeHWs B CETH,

a Takke 4ns CHWKeHWs Bbibpoca
rapMOHNYECKUX UCKAXKEHWIA B CETb OT
npeobpasoBatens 4acToTbl.

Tabnuubl nogbopa — Ha
odmumansHom cante

— 8 pa3dene cemesoll
dpoccerin

4 PagnoyacToTHbIn

MpepHasHaveH Ansa ycTpaHeHus

Mo HomMuHanbHoMy

HanpsbkeHMe 1 TOK BbICOKOYACTOTHbIX
NOMEX, KOTOPbIE BO3HWKAIOT B CETH
OT NpeoGpasoBaTenst YacToTbl B
HOpMasbHOM pexume paGoThbl v B
YCIOBUSIX HENCTIPABHOCTENA.

unbtp* Pafano4acTOTHBIX LLYMOB, BIUSIOLLMX Toky npeobpasosaTtens
Ha paboTty npeobpasoBaTtens 4acToTbl | 4acToTbl
OMC-unstp duneTpel AMC orpaHuumsatoT

Tabnuubl nog6opa — Ha
odmumansHom cante

— 8 pa3dene ubmp
aMmC

INSTART®
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5 Topmo3sHon

OGecneuvBaeT nofgavy aneKkTpoaHepruu,

3MNeKTPO3HEpPrum, BbipabaTbiBaeMon B
NpoLiecce TOPMOXKEHUS U PE3KOM CHUKEHWN
CKOPOCTW 3neKTpoaBUraTensi.

moaynb BbipabaTbiBaeMoii B NpoLecce TOPMOXKEHNS
AneKTpoABUraTens Ha TOPMO3HOW Tabnuupl nogbopa — Ha
pesucTop, rapaHTMpysi HopmarnbHyto pa6oTty ouumansHoM cante —
npeoGpasoBatens YacToTbl. TOPMO3HO 8 pasdene Topmo3HoU
MoZynb Heobxoaum, ecnu TpebyeTca MOOYIIb
Npou3BeCTU BbICTPOE TOPMOXEHUE
VNHEPLIMOHHOM Harpysku.
Topmo3sHoi B 3aBucumocTu ot
peavcTop MpegHasHayeH Ansi paccemBaHus TMNa Harpysku (cm.

Ha odMuManbHOM
caiiTe B pasgene
«[loddepxka u cepsucy
-> «[lokymeHmayus»

6 BbixoaHow
(MOTOpHBIN)
apoccernb

MpenHasHayeH Ans 3awmThel ABUrateneit

OT NWKOB HANPSHKEHWS!, BO3HUKAIOLLMX MPU
paboTe npeobpasoBaTtenen YacToTbl.
BenuunHa nynbcauuin HanpsikeHns 3aBucuT
OT HecylLel YacToTbl NpeobpasoBaTenen
4acToThl, ANKHbI U TUNa kabens. BeicTpoe
BPEMSI HapacTaHusi HanpskeHns
XapaKkTepu3yeTcst [ONONMHUTENbHLIMM
noTepsiM MOLLIHOCTM U HEXenaTenbHbIM
HarpeBoM B kabensix v ABuraTene, a Takke
MOXET NPUBECTU K NPOBGOLO 1NN YCKOPEHHOMY
cTapeHwio nsonsaumm. CHkaet

CKOPOCTb HapacTaHUsi TOKOB KOPOTKOTO
3amblKaHusi, TeM cambiM obecrneynsas
Heobxoaymoe Bpemsi Ans cpabarbiBaHus
3awmThl npeobpasoBaTens 4acToThl.
McnonbayeTcsi npy yaaneHHocTn
anekTpoaBuraTens oT npeobpasoBarens
yacToTbl 6ornee Yem Ha 50 M.

Tabnuupl nogbopa — Ha
odmumansHom cante —
8 pasdesie MOMOPHbLIU
dpoccerns

Punstp dU/
dt*

MNpeaHasHayeH Ana sawuThl Asuratens ot
BINAHNSA UMMYNbCHbLIX NepeHanpsxeHni
LM, koTopble MOryT Bbi3blBaTh Npo6on
V30MALMK, AOMNONHUTENbHbINA Harpes
ABuratens, SBfeHNe OTPaKEHHOM

BOJTHbI, PE30HAHCHOTO HAaNOXEHWs! BOJTH,
notepy NOBEPXHOCTHOrO abchekTa.
KOMNEeHCHpYOT eMKOCTHBIE TOKM ANNHHBIX
kabenen aBuratenen, CHMKaeT BUXpeBble
TOKW B CEpAeYHUKe poTopa 1 cTatopa
ABuraterns, NOMex1 HaBoANMbIE Ha PAAOM
pacnonoxeHHble cnaboTouHble kabenu
ynpaBneHus v annaparypy.

MoaGop BbINOMHATL
no pekoMeHaaumamM
npovasoauTens

* I'Ipvl YyCTaHOBKe JaHHOro OGOpy,D,OBaHI/IFI crnefyeTt pykoBOACTBOBATLCA pekoMeHaaunamun
npounssoanTensa no Metogunke no,qﬁopa.
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Bo epemsi pabombi npeobpazosamernb 2eHepupyem 6bICOKUU
= | mok ymeuku Ha 3emso. Heobxodumo ycmaHosumb ycmpoulcmeo
— | 3awumHozo omkioyeHus (Y30) 0ns omcnexusaHus rnpesbieHUs

moka ymeuyku Ha 3eMIIt0, KOmopoe MOXem 803HUKHYMb 80 8peMsi
pabomai I14.

B knumamu4eckux 30Hax, rnodeepxeHHbIM ydapam MOMHUU,
ronb308amersto HeObXo0UMO ycmaHo8UMb ycmpolicmeo 3auwjumal
om umnynbcHo2o rnepeHanpsikeHuss (Y3UIT) neped 14, ymobsbi
yeenu4yums CpoK cr1yx6bl npeobpa3osamertsi.

3.4 MopkntoyeHne KNemMm ynpaBneHus

IOna wmopenen LCI n LCI(S) npegycMoTpeHO pasnuyHOe KOMM4ecTBO U
dyHKUMOHaN ynpaensoowmx knemm. NogpobHee pacrnonoxeHve Knemm Ha
KOINOAKE N UX OMMCaHNE yKa3aHbl HUXe.

PacnonoxeHne knemm Ha konopke nnatbl ynpaenenus cepun LCI:

RA RB RC 10ov Al Al2 AI3 | ACM | AO1 | AO2 | ACM | SG+ | SG-
TA B TC S1 S2 DCM S3 S4 S5 S6 | DCM | MO1 P24

PacnonoxeHwne knemm Ha konoake nnatbl ynpasneHus cepuu LCI (S):

S1|82|S3|S4|S5 P24 | DCM |10V | A1 | Al2 | AO1 | ACM | SG+ | SG- | RA| RB | RC

Tabnuua 3.4 — OnvcaHve knemMMm ynpasneHus

Lincbposbie BxogHble | S1 Lindposoit 1. BxogHoe conpotusnexue: 2.4 kOm
curHanbl Bxog 1 2. [lnanasoH HanpskeHWst Ha BXoge:
9B~30B
S2 Lindposoit
BXoA 2
S3 Lindposoi
sxoa 3
S4 Lincbposont
Bxop 4
S5 Lindposoit
Bxoag 5
S6/ Knemma Momumo dyHkumin S1 ~ S5,
HDI BbICOKOCKO- MOXET MCNosb30BaTLCA Kak
poCTHOrO BbICOKOCKOPOCTHOW MMMYTbCHbIA BXOA.
MMMYINbCHOTO MakcumanbHas yactota Ha BXxoae:
BXoda 100 kly

AKTVBEH TOMbKO NpY NOAKMIOYEHNN
nnatbl pactumpenus LCI-HDI
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VICTOYHMK nuTaHus +10B | BHewwHwun Wcnonbayetcst Anst NoAKMYeHNs
- NCTOYHUK BHELLHWX YCTPONCTB (MOTEHLIMOMETPOB
ACM | nutanus + 10 B nTA.).
MakcumanbHblii Tok Harpyaku: 10 MA
PekomeHayemoe BHelLHee
conpoTuenenue ot 1 kOm go 10 kOm
P24B | BHelwHwit ObecneuvBaeT nuTaHve +24 B.
DCM | WCTOYHMK VcnonbayeTca Ans noakmnoveHns
nuTaHus + 24B BHELLHWX YCTPONCTB (AATYMKOB U T.4.).
MakcumanbHbIi Tok Harpy3aku: 200 MA
AxanoroBbii BxoaHoi | Al1 - | Knemma 1.0 B ~ 10 B/0 mMA~20 MA,
curHan ACM | aHanorosoro 2. Conpotuenenve: 22 kKOm (ecnu Bxog,
Bxoga 1 no HanpshkeHuto), 500 Om
Al2 - | Knemma 1.0 B ~ 10 B/0 MA~20 MA,
ACM | aHanoroBsoro 2. Conpotusnenve: 22 kOm (ecnu Bxog,
Bxoaa 2 no Hanpsixenuto), 500 Om
Al3 - | Knemma 1.-10B~k +10B,
ACM | aHanoroeoro 2. ConpoTtusnenue: 22 kKOm
Bxoga 3
AHanorosblIi AO1 Knemma [lnanasoH BbIXOAHOTO HanpsKeHUst:
BbIXOAHOW CUrHan - aHanoroeoro 0B~10B
ACM | BbIxoga 1 [lnanasoH BbIXOAHOrO TOKa:
0 MA ~ 20 MA
AO2 Knemma [lnanasoH BbIXOAHOTO HanpsKeHust:
- aHanorosoro 0B~10B
ACM | BbIxoga 2 [lnanasoH BbIXOAHOrO TOKa:
0 MA ~ 20 MA
PeneliHbiin BbIxoa TA- Pene 1 PeneliHbin Bbixoa 1, 3aBofckas
TB- HacTpoiika
TC «Pa6ota»
RA- Pene 2 PeneliHbI BbIXoA 2, 3aBoAckast
RB- HacTpovika
RC «Owwnbkar
KomMMyHukaumoHHbin | SG+ | Knemmbl SG+ NonoXuTenbHbI BXOA
curHan SG- NoAKIOYeHNs SG- oTpuLaTEnbHbIA BXOA,

nHTepdeinca RS-
485 onsi pabotbl
o NPOTOKONy
Modbus RTU

MO01-DCM

MHOroyHKLMOHaNbHbIA BbIXOA, OTKPbITHIN KONeKTop
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Puc. 3.4a Cxema nodknodeHus ynpasnsowux knemm cepuu LCI(S)

Myck

Pebepc

- QUHKUUA —

- QUHKUUSA —

- QUHKUUA —

- QUHKUUA ~

3adamuk cuzHana
0[4)-20 A

BHewHud nomexuuoMemp
1-10 kOn, 1-2 Bm

3adam4uk cuzdana
om-10 6o +10 B

© |

o |

Lugpobod bxod 1
Llugpabod bxod 2
Uugpobod bxod 3
Lluppobod fxod &
Lluppobod bxod 5

Lluppobod bxod 6

Ananozobud bxod 1
0-10 B, 0-20 MA

Ananozobui bxod 2
0-10 B, 0-20 MA

Ananozobed bxod 3
om -10 do +10 B

AT AZ ADT L85 AOZ

Avonozcbud turog 1 A0 Bukancp aionozobozo
0-10 B, 0-20 A cuzHang
ACH {
Avcnozobd bsrod 2 02 VBukancp aionozobozo
0-10 B, 0-20 MA cuzsana
AM
L ® N
Penednbil Buxod 1
5 RC WBukamop
$2A 2508~ 2308 Gaom
<2A308— "B I
b—————o
3 ® N
Penedubid Beixod 2
- TC Wrdukamop
$2A 2508~ 1~2308 oz
<2A308— 8
o |1
Uugpobod Bxod MoT
C OMKPLIMbIM Ynpabnsiowas
KOANEKMOpoM Kamyuka pene
2 B, 50 wA oo

RS485 ModBUS RTU

ey

Puc. 3.46 Cxema noOknto4deHust yrpasnsouux knemm cepuu LCI
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3.5 Npoknapka kabenen
3.5.1 O6wume npaBuna

Bbibop ceuyeHuss kabenem M HaKOHEYHVMKOB MNPOWU3BOAUTCS COMMacHO
HOMWHamnbHbIM TOKaM (cm. enagy 2.3 ModesnbHbil _psd U HOMUHAabHbIE
rnapamempsi) U pa3Mepam KNeMMHbIX COeIMHEeHMI Npeobpa3oBaTens YacToTbl.

Mopbop cunoBbix kabenen pekoMeHAyeTCsi BbINOMHATbL Npy cobrogeHun
YCMOBUA MECTHbIX HOPMAaTMBOB MO TeXHMKE Ge30MacHOCTU, HanpsKEHWo
NUTaHNsa 1 HOMKUHanNbHoMY Toky MY ¢ yuyeToM TpebGoBaHuii Mo IKcnyaTaumu.
Bcsi npoBogka [ormkHa COOTBETCTBOBATb MECTHbIM 3aKOHaM U HOPMaTUBHbLIM
[OKYMEHTaM B OTHOLLEHMWN CeYeHUst kabensi 1 yCroBuUiA OKpy»katoLLeit cpeabi.

Tabnuua 3.5 — 3aBMCUMOCTb ANWHBI Kabens OT HecyLLen YacToTbl

[OnuHa npoBoaa mexay <50 m <100 m >100 m
MY v anekTpoaBUratenem

Hecywan yactota <15 kly <10 kly <5 «kly
(napameTp F00.17)

[MpeobpasoBatenb 4acToTbl reHepupyeT TOK YyTeudku. Yem
=—= | Bblle Hecyllasa yactoTta, Tem bonblue ToK yTedku. Tok yTeukm MY
= | cocTaBnset 6onee 3,5 MA 1 hakTyeckoe 3Ha4YeHne onpenenseTcs
ycnoBusiMu akcnnyartaummn. Onsa obecnevenHns 6esonacHoctun MY un
aneKTpoaBuUraTternb JOMKHbI ObiTb 3a3eMIeHbI.

ConpoTuBneHue 3aszemneHunst 4OMKHO bbiTb MmeHee 10 Om.

He ponyckaeTca nogkniodaTb 3a3eMsoOWMA  NpoBOA K
CBapo4HOMY annapaTty 1 Apyromy cunoBomy 060pyaoBaHUIo.

[Mpu ncnonb3oBaHUK Gonee yem AByX MY He ponyckaetca oGpasoBaHme
netenb C 3aseMnAarLwMmM NnposoaoM:

3 # 5 ot Lol Tta

i
MpaBunsHO He npasunbHo

Puc. 3.5 Cxemamu4yHoe u3obpaxeHue obpa3osaHusi nemsnu ¢ 3a3eMsiouuM nposooom

CUMMETPUYHBIN  9KPaHWPOBaHHbIN  kaGenb 06GecneynmBaeT  MeHbLUWiA
YPOBEHb 3MEKTPOMArHUTHOTO M3MyYeHsl BCe NMPUBOLHOW CUCTEMbI, MEHbLLYIO
Harpy3Kky Ha M30MALUMI0 3MEKTPOABUraTessl, MeHbLUME MOALMMHUKOBLIE TOKU U
MEHbLUWIA U3HOC NOALIMMHUKOB. 3aLUUTHbIA NPOBOAHUK BCEraa AOSHKEH UMETb
Z0CTaTOuYHYI0 MPOBOAUMOCTb.
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B Tabnuue 3.6 ykasaHO MUHUManbHOE CeYeHue 3aliMTHOrO NMPOBOAHMKA B
3aBMCHMOCTY OT pasmepa hasHbIX TPOBOAHWKOB B COOTBETCTBUM CO CTaHAAPTOM
FOCT P MOK 61800-5-2-2015, korga casHbii M 3aLMUTHBIN NPOBOAHWKM
BbINOMIHEHbI M3 OAMHAKOBOrO MeTanna. B npoTuBHOM cnyvae ceveHue
3aLUMTHOrO NPOBOAHMKA AOIMKHO obecneunBaTthb Takyto e NPoBOAMMOCTb, YTO
1y BblibpaHHoro no tabnuue 3.6.

Tabnuua 3.6 - MuHUManeHoe ceyeHune 3aLMTHOrO NPOBOAHMKA

CeyeHue hpa3HbIX NPOBOAHUKOB MuHnManbHoe ceveHne COOTBETCTBYOLWEro

S (Mm?) 3alUNTHOrO NPoBoOAHUKa S (MM?)
S<16 S

16<S<35 16
35<8 S/2

CeueHne kabens [OMKHO ObITb paccynTaHO, WCXOAS U3 CredyoLmx
YCrOBWIA: yKnagka B NIOTOK He bonee 6 kabenen B psfa, Temnepatypa Bosadyxa
30°C, wu3onsuma [BX, Ttemnepartypa nosepxHoctn 70°C. [lapameTpbl
kabenen Ans Opyrux yYCnoBUWA [OMKHbl COOTBETCTBOBATb TpeboBaHUSM
MECTHbIX HOPMaTVBOB MO TeXHWKe ©6e30MacHOCTM, HamnpsHKEHWIO MUTaHUSA ©
HOMWHanNbHOMY TOKY NMpuBoAa C y4eToM TpeboBaHMi No aKchnyaTauum.

Heobxoanmo npuaepxmBaTbCs crieqyoLmx npasus:

» Kabenb anektpoasuratens crnegyeT NpoknagbiBaTb Ha pacCTOSHUM OT
ocTanbHbIX kabenen.

» Kabenn anekTpoasurartenen HECKOMbKUX MPUBOAOB MOXHO YKnagbiBaTb
napannensHO 1 PSAOM APYr C APYrOM.

» KabGenb oanektpopsuratens, kabenb nutaHns n kabenu ynpaeneHus
pekoMeHAyeTCst MPOoKNaAbiBaTh B pasHbiX kabenbHbIX NTOTKax.

* B uensx CHWKeHUs ypOBHSA 3MIeKTPOMAarHUTHbIX MOMEX, BbI3BaHHbIX
MUMMYSIbCHbIM XapaKTEPOM BbIXOAHOTO HaMpsPKeHWs npvBoAda, He crnegyet
npoknagbiBaTe kabenb ABuratens napannenbHo Apyrmm  kabensm  Ha
NPOTSKEHHBIX y4acTKax.

[MepeceyeHne «kabenew ynpaBneHuss u CUMOBbIX KkKabenewn cregyeT
BbIMOMHATL MOA YIMOM, Kak MOxHO Gonee Gnuskum k 90°. He pgonyckaetcs
npoknagka NoCTOPOHHMX kabenen yepes npveod. KabenbHble NMOTKA JOMKHbI
MMETb XOPOLUYK 3MEKTPUYECKYI0 CBA3b APYr C APYroM W C MPOBOAHUKaMWU
3asemnenns. [na  ynyylweHWs  BblpaBHMBaHWSA  MNOTeHUMana  MOXHO
MCMOMb30BaThb CUCTEMbI anOMUHNEBBIX KaBemnbHbIX JIOTKOB.
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INSTART Kabens anexTpoasuraTens

He ueqes 300 M

“ = Kafians nuranua
Kaben ynpasnenus 90" 1) Kabens anexTpogeuraTens
i
y e SHBR N0 He Makee 500 wm

Brognoi kabent nutanua

KaBans ynpapnesun

Puc. 3.6 paghuyeckoe npedcmasneHue paccmosiHull Mexoy kabensamu

3.5.2. Bbi6op kabenew ynpaBneHus. 9kpaHupoBaHue

Bce kabenu ynpaBneHus [OMmkHbl ObITb 3KpaHMpoBaHHbIMKW. [Ans
aHarnoroBbIX CUrHanoB criedyet Mcrnonb3oBaTh kabenb Tuna «BuUTas napa» c
[OBOVHBIM 3KpaHOM (CM. puc. 3.7a). Kaxablvi curHan JormKkeH O6bITb NOAKMIOYEH C
NMOMOLLbIO OTAENBbHOW 3KpaHUpPOBaHHOW Napbl. He cnegyet ncnonb3oBaTb OAWH
06LUMIA NPOBOA AN pa3HbIX aHaNOroBbIX CUrHAsIOB.

——

Puc. 3.7a Puc. 3.76

[Insi HU3KOBOMBTHBIX LMGPOBBIX CUTHAMNOB JTy4lle BCEro NoaxoanT kabernb ¢
[BOWHbBIM 3KPaHOM, OAHAKO MOXHO UCMONb30BaTh U kabenb Tuna «BuTas napa»
C 0HUM 3KpaHoMm (puc. 3.76).

3.5.3. NoaknroyeHune Ha wWnHy RS485.
PeKomer,auMu no NnoAKNMK4YeHnr

* Vlcnonb3yiiTe aKpaHUpPOBaHHbIN kabenb, coaepxaluuii ABe BATbIE Napbl.
» CoenuHuTe cooTBeTcTBYOLWME noteHumansl (0B).

* MakcumaneHasa annHa nuHun — 500 meTpos.

* MakcumanbHasa anuHa oreeTeneHns — 20 MeTPOB.
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» lpoknagka kabenen: npoknagbiBanTe ceTeBoW kabenb OTAENbHO OT
cunoBbix kabenen (Mo kpanHen mepe, Ha pacctosHuM 30 cm); ecnv HeobXxoanMO,
BbINOSHANTE NepeceyeHnst NoA NPsIMbIMK yrnamu; NogkniovanTe akpaH kabens
K KnemMMe 3a3eMneHns Kaxaoro nogkmnoyaemoro npubopa.

* [MoaknioynTe TEPMUHATOPBI NINHWN K KKOOMY U3 ABYX KOHLIOB NIVHUW.

3.5.4. MNoakno4yeHne NPOBOAOB K aHANIoroBoMy Bxoay

Mpy mManoi BenuyvHe HampsPKEHWsI aHaNoroBOro curHana Ha Hero MoryT
NnoBnMusiTb BHeLWHMe nomexun. B obuem cnyyae Heobxoammo wmcnonb3oBaTtb
3KpaHMPOBaHHbLIN kabenb C ANUHON, He mpeBbiwatowenn 20 M, Kak nokasaHo
Ha pucyHke 3.8.

<20 n

Aoy f.‘\ /r\
" | N
[ II I| llI -IJ

ALM 4 |

FEdlp—

Puc. 3.8 — Cxema rnodkroyeHusi nposodoes K aHano2oeomMy exody (obwjuli criyyali)

B cnyyasx, korfa aHanoroBblii CUrHan noABepraeTcst BO3AenCTBMIO CUITbHbIX
noMeXx, HeoGXOAVMMO YCTaHOBUTL (DUILTPYIOLUMIA KOHAEHCATOP, PacronoXue
€ero psfoM C WCTOMHWMKOM aHafloroBOro curHana, wnv npogeTb kabenb B
heppuTOBOE KOIMbLO, Kak NMokasaHo Ha pucyHke 3.9. PekomeHayeTcs caenatb
2-3 BuTKa Kabens Ha eppUTOBOM KosbLe. HamoTka AormkHa NpoM3BoanTLCS
B OAHOM HarnpaeneHuu.

& apzz
| HES
&0 B.J: C Bl uemoHug
T axanozohiozo cleHom
ALM
thoppumabos
KanLLD R ————

Puc. 3.9 — Cxema nodkrno4yeHusi nposodos K aHano2o8omy 8xody (nmpu eo3delicmauu
CUsTbHbIX OMEX)
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3.5.5. NoaknioyeHne Harpysku K penenHomy Bbixoay

PeneiiHbie Bbixogbl TA-TB-TC 1 RA-RB-RC npegcraensioT cobon Bbixoa
TUMa «CyXOW KOHTaKkT», T.e. K HUM TpebyeTca MopaBecTVM NUTaHWe COrnacHo
pucyHKky 3.10 (MoAKMoYeHMe Harpysku, MUTalLencs OT NepeMeHHOro
HanpshkeHns) unn 3.11 (NoaKMioYeHe Harpy3ku, MUTaLLENCs OT MOCTOSIHHOIO
HanpsikeHns).

< 2508 AC

Hazpyska
(< 2508
3A A

Puc. 3.10 — Cxema noOKo4YeHUs1 Hagpy3KU nepemMeHHO20 moka K peneliHoMy 8biXo0y

<308 DC

Hazpyska
(<308
3A DO

Puc. 3.11 — Cxema noOKmo4eHUs1 Hagpy3KU MOCMOSIHHO20 MoKa K penelHoMY 8bIx00y

MopkntoveHue k peneHomy Bbixony RA-RB-RC npon3Bogutcs aHanormyHo.

44 instart-info.ru



3.5.6 NMoagknioyeHne K LMPPOBLIM BXOAHLIM KIleMMam

MopkntoveHne LMPOBbIX BXOOHbIX KMNEMM B YeTblpeX pPasfuyHbIX
BapuaHTax (Tonbko ans mogenen cepum LCI):

BapwuaHT nogkntodenns 1 (no yMom4aHuio): BHELLHWI UCTOYHVK MUTaHUS He
ncrnonb3yeTcs, undposble Bxoabl B pexume NPN.

BapuaHT nogknoueHus 2: UCMONb3yeTCs BHELIHUA WCTOYHUK MNUTaHUS,
uundpposble Bxoabl B pexvme NPN.

BapuwaHT nogkntodeHusi 3: BHELIHUA UCTOYHMK MUTAHUS HE UCTIONb3yeTcs,
umndpoBble Bxoapbl B pexume PNP.

BapuaHT nogkntoueHus 4: UCnonb3yeTcs BHELHWUA WCTOYHUK MNUTaHUS,
umndpoBble Bxoapbl B pexume PNP.

b 0CH E OCM E
7 . 7 e g ¢
[ j = = - 3‘0";\' g -
Hehs /
»—/—i—'l- 52 —— ———9
' |
o ¢ & e B
|
& . - 5 e— _._l & 53
! |
gt i - I
[ 7 5 ¢ — 1
épg @ } T 35
s S6/H01 2 S Se/HY
A
@PE
Bapuanm 1 Bapuanm 2
iy H B
I3 T i
) . ooy |
i e )
® 4 ® g
1 1
— ——— 52 — — 9 2
[ l | 51 [ | | 53
s | =il 1
[ — 4 [ — St
o— —+—T¢ = o— T
AL 56./HI Ay 56,/Hl
N Y
@PE @PE
BapuaHm 3 BapuaHm 4
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naBa 4. NoprotoBka Kk pabote

4.1 Mepbl NpefoCTOPOXHOCTU U NPOBepKa nepes NPoGHbLIM
3anycKom

He npubnmxanteco K npeobpasoBarernto 4acToThl,
AMNeKTpoaBUraTenio U UCMOMHUTENbHOMY MeXaHu3My B criyyae
MCMONb30BaHMsA aBTOMAaTMYECKOro nepesanycka, T.K. BHe3amnHbIN
nepesarnyck MOXeT NPMBECTU K TpaBMaM nepcoHana.

[ns onepaTMBHOrO OTKIMKOYEHMS NpeobpasoBaTens 4acToThl,
pPEKOMEHAYETCA  YCTaHOBUTb  OTAENbHYI  KHOMKY — aBapuAHOro
ocTaHoBa. B NnpoTvBHOM criyyae BO3MOXHO MonyyYeHne TpaBMm.

He npukacantecb Kk pagmatopy unv TOpMO3HOMY Pe3UCTOpY, T.K.
OHW HarpeBawTCsl A0 BbICOKMX TemnepaTtyp. B npoTuBHOM cnydae
BO3MOXEH OXOT.

[MockonbKy HU3KYKHD CKOpPOCTb BpaLLEHWUsi 3neKTpoaBuratensi
MOXHO W3MEHWUTb Ha BbICOKY, TO nepeg Havanom paboThbl
o0b6s13aTenbHO ybeantecb B TOM, YTO AMana3oH BO3MOXHbIX 4acTOT
anekTpoaBuraTens 1 MexaHm4yeckoro o6opyaoBaHUsi COOTBETCTBYET
BbICTAaBNEHHOMY [Auana3oHy B npeobpasoBatene 4acTtotbl. B
NPOTVMBHOM Crly4ae BO3MOXHO MOJflyyeHue TpaBM U MoBpexaeHue
obopynoBaHus.

3anpelyaercss CHUMaTb WM MOAKMHOYAaTb BbIHOCHYIO MaHerb
yrnpaBneHusi npyv BKAYEHHOM MUTaHUM Ha npeobpasoBartene
yactotbl. B npoTMBHOM  criydae  BO3MOXHO  MOpaxeHue
NEKTPUHECKUM TOKOM.

4.2 Npo6HbIN 3anyck

1) BbIMOMHWTE Mepbl MPEegoCTOPOXHOCTU UM MPOBEPKY nepen MpOOHbIM
3anyckom. [NepBoe BkntoYeHve NpeobpasoBaTtens pekoMeHAyeTCs Npon3BoanTb
npu OTKMIOYEHHOM 3neKTpoasurartene (OTCOeAVHEHHbIX BbIXOAHbBIX CUMOBbIX
kabensx).

2) MNocne nogaun nUTaHWs U BKIIOYEHUs npeobpasoBaTtens Heobxoanmo
ybeamTbcs B TOM, 4TO mpeobpasoBaTenb HaxoAUTCA B pexume “ocTaHoB”
(Ha gucnnee muraet MHAMKauWs, He roput ceetoauop «Pabotar»). B cnyyae,
ecnu Ha gucnnee oTobpaxaetcs coobuleHne Tnna «Er- rXX», Heobxogmumo
obpatutbes K enase 8 « YempaHeHuUe HeucrnpasHocmeU U OmKa308y.

1) MNepen ocywiecTBneHMeM HacTpoek npeobpasoBatens nof KOHKpeTHoe
NpUMeHeHne HeobxoaMMO BbIMOMHUTL COPOC BCEX HAacTpOeK Ha 3aBOACKME
YCTaHOBKM (B 3Ha4YeHne yHKUMoHaneHoro koga F00.28 HyHO BbiCTaBuTb 1).

2) BbINONHUTL HACTPOWKY NapamMeTpOB AMeKTPOABUraTens:

- F02.01 — HomMnHanbHast MOLLHOCTb anekTpoaBuratens (kBT);

- F02.02 — HomnHanbHas vacToTa anektpoasuratens (u);

- F02.03 — HommnHanbHasi ckopocTb anekTpoasurarens (06/mMuH);
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- F02.04 - HomuHanbHoe HanpspkeHune anektpoasuratens (B);

- F02.05 - HomyHanbHbIN TOK anekTpoasuratens (A).

3) [llocrme ycnewHoro mnepBOro BKMIOYEHWA npeobpasoBartensd npu
OTKIMIOYEHHOM  3neKTpoaBuratene u OCYLUECTBMEHUS BCEX YyKasaHHbIX
Bbllle HAaCcTpPoek HeoOXOAMMO MOAKMIYUTL BbIXOAHbIE CUMOBbIE Kabermmn K
3MeKTpoABUraTento n/vinun 4oNoNHUTENLHOMY 060pyA0BaHNIO, yCTAHOBIIEHHOMY
Ha BbIxofe npeobpasosarens.

4) TlepBbli 3anyck npeobpasoBaTensi C MOAKMOYEHHbIM ABUratenem
peKkoMeHAyeTCs MPOM3BOAUTL MPU  MOMOLM Haxatus KHomku «TOJY.».
Mpun yoepxuBanun kHomku «TOJIY.» anekTpoaBuratens OyaeT Bpalwartbecs
Ha CKOpOCTW, 3KBMBaneHTHom 4actote 2 [u. Heobxogumo ybeamtbes B
NpaBUMNbHOM HanpaBreHuy BpaLLEHWs MOAKIIOYEHHOro JNeKTpoABuraTens.
B cnyyae HeBepHOro HamnpaBneHust BpalleHWs HeobXoauMO W3MEHUTb
HanpaBsneHne BpalleHUss C MOMOLLbI0 dyHKUMOHanbHoro koga F00.16 wnn
NoMeHsATb MecTamu ABe Ntobble hasbl BLIXOAHOMO CUITOBOIO NMPOBOAA.

Mpu npobHoM 3anycke NnpeobpasoBaTens Heobxoanmo obpallaTte
ocob0oe BHUMaHVe Ha creayoLlee:

* NPUBOJA HE AOMKEeH NPOU3BOANTL YPE3MEPHbIX LLIYMOB, PbIBKOB
1 Bubpauuii;

* Benu4MHa TOKa JneKkTpoasuratens He [OOfmKHa npeBbillaTb
HOMWHAlbHOIo 3Ha4YeHus,

* NpaBUITIbHOCTb OT06pa)KeHI/IF| MHOMKaumm un 3HaYeHun Ha
aucnnee.

Mocne ycrnewHoro ocyLlecTBreHnss NPoGHOTo 3anycka Ans MosyYeHust
XKenaemblX XapakTepuCTUK NMPUBOAA CriefdyeT OCYLLEeCTBUTb HACTPOWKy BCex
napameTpoB paboTel NpeoGpasosarTens.

Kak npu ckansipHOM, Tak ¥ Mpu BEKTOPHOM PEXMME YNpaBreHUst JOMKHbI
OblTb BBEAEHbI [aHHble C MacrnopTHoi Tabnuuku anekTpogeuratens. Ons
JanbHellwei HacTPOMKK creayeT MChonb3oBaTb Tabnuuy yHKLMOHAMBHBIX
napameTpos (cM. rmaey 6.3 MapameTpbl MeH0 NporpaMMUpoBaHus)

4.3 UpeHTudmkKauma napameTpoB anekTpoaBuraTens
(aBTOHaAcTpoWka)

PexuM BEKTOPHOrO ynpaBrneHust C Pa3oMKHYTbIM KOHTYPOM CTPOWUT
MaTemMaTu4yecKylo Mofenb MOAKIYaeMoro anekTpoABUraTenst Ha OCHOBaHWUM
BBefEHHbIX napameTpoB. COOTBETCTBEHHO, YTOOblI MOMy4YUTb BbICOKYHO
NPON3BOAUTENBHOCTL ANEKTPOABUraTeNns M ONTUMarbHble XapakTePUCTUKM
ynpaeneHns, TpebyeTca nonyynTb TOYHblE NapameTpbl  yrnpaBrsieMoro
anekTpoasuratens. [ns obrneryeHns AaHHOW 3afaym UCnornb3yeTcst PyHKUMS
naeHTUurkaumm napameTpoB aeKTpoaBuraTens.

3OTanbl Npy BbINOMHEHUN UAEHTUUKALMN NPUBEAEHBI HIKE:!

1. Boibepute BapuaHT ynpasneHus (F00.01=0) — ynpaBneHue ¢ naHenu;

2. 3aTtem BBeguTe criegytoLime napameTpbl B COOTBETCTBUM
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C nacnopTHomn Tabnunykow anekTpoasuraTens:

- F02.01 (HoMMHanbHast MOLLHOCTb aCHHXPOHHOIO anekTpoasuratens 1);

- F02.02 (HommnHanbHas YacToTa acMHXPOHHOIO anekTpoasuratens 1);

- F02.03 (HommnHanbHasi CKOPOCTb aCMHXPOHHOTO dnekTpoasuratens 1);

- F02.04 (HomMmnHanbHOe HanpshXeHne acMHXPOHHOTO anekTpoasuratens 1);

- F02.05 (HoMMHanNbHbIN TOK aCMHXPOHHOTO anekTpoasuratens 1);

3.LClI wumeer pgBa TuMna wugeHTudukauun. Beibop agaHHoro Tuna
noeHTudukaumn byaeT 3aBnCeTb OT TEXHONOTMYECKUX YCITOBUIA:

A) ecnu Harpy3ka MoXeT BbITb MOMHOCTLIO CHATA C Bana anekTpoasuraTens,
To BblbepuTe «2» B napametpe F02.37 (nonHas noeHTUdMKauus), a 3atem
HaXxXmuTe

«MYCK» Ha naHenu ynpaenexus, nocne atoro 14 aBTomaTtnyecku BbINOMHUT
N3MepeHne crieayoLmnx napameTpos:

-F02.06 (conpoTnBneHne crtatopa acMHXPOHHOTO anekTpoasurartens 1);

-F02.07 (conpoTvBneHne potopa acvHXpOHHOrO anekTpoasuratens 1);

-F02.08 (MHOYKTMBHOCTb paccesiHusi ctatopa U poTopa aCUHXPOHHOTO
anekTpoasuratens 1);

-F02.09 (B3aMmHas WHAYKTUBHOCTb CTatopa W poTopa acWHXPOHHOIO
anekTpoasuratens 1);

-F02.10 (Tok xomocToro xoga acuHXPOHHOro 3anekTpoasuratens 1).
MoeHTudmkaums BbINnomnHeHa.

B)ecnn Harpyska HE moxerT OblTb MNONHOCTbIO CHATA C Bana
anekTpoaBuratens, To BbibepuTe «1» B napametpe F02.37 (ctatuueckas
noeHtTudukaums), a satem Haxmute «MYCK» Ha naHenu ynpaeneHus, nocne
atoro M4 aBTOMaTM4ECKU BBINMOMHUT U3MEPEHNE CrEAYIOLNX NapaMeTpoB:

-F02.06 (conpoTnBneHne ctatopa acMHXPOHHOTO anekTpoasurartens 1);

-F02.07 (conpoTuBneHne potopa acvHXpOHHOrO anekTpoasuratens 1);

-F02.08 (MHOYKTMBHOCTb paccesiHusi ctatopa M poTopa ACUHXPOHHOTO
anekTpoasuratens 1).

Mapametpbl F02.09 (B3aumHas WHOYKTMBHOCTb cTatopa W poTopa
acuHxpoHHoro anektpopsuratens 1) u F02.10 (Tok xomocTtoro Xxopa
aCUHXPOHHOTO anekTpogsuratens 1) nonb3oBaTenb MOXET paccyvTaTb
Mcxoas U3 AaHHbIX MACMOPTHOW Tabnuuky aneKTpoaBuraTens: HOMUHAambHOE
HanpshkeHne U (B), HomuHanbHbii TOK | (A), HOMuHanbHasa vyactota f (') n
KO3 DULMEHT MOLLHOCTU cos@. MeToauka BbIMUCIEHNS TOKa XONOCTOro XoAa
1 B3aMMHOW MHOYKTUBHOCTM ONMNCaHbl HUXE:

v .
2B mwfel, °

pacy€T B3anMHOWN NHOYKTUBHOCTMN Lm =

pacyéT ToKa X0rnocToro xoaa I,=1 J7-cosp
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maBa 5. BcTpoeHHasa naHenb ynpaBrieHUs U akceccyapbl
5.1 OnucaHue u PyHKUMOHaNbLHOE Ha3Ha4YeHue naHenu

[MaHenb ynpaBneHus MMeeT AUCMINAEN M KHOMKW ynpasneHus. Oducnnewn
rokasbiBaeT MEHI HaCcTPOWKM NapaMeTpoB W pasnuyHble paboune CoCTOSIHUS.
KHonku — nHTepgenc cBs3u nonb3oBaTens 1 npeobpasosatens YactoTbl. [ns
cepuu LCI npegycmoTpeHa AByCTPOYHAs NaHemnb ynpasneHus:

[vcnneit

CEeTOﬂ_VI_Oﬂ,b_I_
Kworika BbiGopa
KHonka nporpammuposanms S5 . H-ji-l'.lpaBrISHMH Bpatuenns
I'IoTelelyloM_e_'rp

KHorka noaTsepxaeHuns Kronka sanycka

BBO/IA AaHHbIX
MHorodyHKumoHanbHas
KHOMKa

KHonka ocraHoBa/cbpoca

KHonku BBEPX/BHU3

Puc. 5.1 ®@yHkyuu KHornok u ceemoduodos naHenu yrnpasnerusi LCI

Ons cepum LCI (S) npeaycMoTpeHa 0fHOCTPOYHas NaHernb ynpaBneHus:

[Oucnneit

CeeToavoabl

nyck cTon TONY. BrP PEBEPC

KHorka nporpamMmuposaHus
porp P MoteHuuromeTp

MEHIO /\

KHonka noaTsepxaeHus Kronku BBEpX/BH13

BBOAA [1aHHBIX

MHoroyHKLMOHanbHas
BBOA NV KHOMKa
KHorika BbiGopa
HanpaBneHus BpaLieHuns
BrP. KHonka octaHoBa/cGpoca

PEBEPC

KHorka 3anycka

Puc. 5.2 ®yHKkyuu KHorok u ceemooduodos naHernu ynpasneHusi LCI(S)
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MEHIO

BBOA

BNP/PEBEPC

Tony/>>

nycK
cTon
BBEPX/BHU3

5.2 Oucnnen

B coctostHum paboTbl nnu octaHosa MY ceeTtogmnoabl NaHenu yrnpasneHus
OTOOpaXkaloT pasnuyHble COCTOsIHMS npeobpasoBarernsi.
F08.03 (napameTpbl oTobpaxeHus B pexume paboTel) n F08.05 (mapametpebl
oTOOpaXkeHnst BO BPeEMsi OCTaHOBAa) MOXHO BblOpaTb Tpebyemble nokasaTtenu
ons otobpaxenus Ha gucnnee. KHonka «BBO[L» ncrnonb3yeTcss onst CMeHbl

nokasarternemn.

1. B coCTOsIHMM OCTaHOBa MOXHO 0TOOpasuTb Ha aucnnee 13 nokasatenen
napameTpoB (cMm. 6onee nogpobHy0 MHGOPMaLUo O BbIOOPe 3NEMEHTOB ANS

KHonka nporpaMM1poBaHusi: BXOZ B MEHIO NEPBOrO YPOBHS UMK
BbIXOZ, 13 rpynmbl NapameTpoB

B pexume MOHWUTOPWHIa BbINOMHSAET PyHKLMIO Nepexoa Mmexay
oTobpaxaeMbiMM napameTpamu.

B pexxvime nporpaMmypoBaHus BbINOHSAET GyHKLMIO COXpaHEHNS
BbIGPaHHOro 3Ha4YeHUs1 BO BHYTPEHHIOK namsiTb MY,

KHonka BbiGopa HanpasneHus BpalleHns anekTpoasuraTens B
COOTBETCTBUM C YCTAHOBIIEHHOMN YacTOTOM

B pexvmMe MOHUTOPUHTA BLIMOMTHAET (PYHKLMIO TONYKOBOTO 3arycKa.
B pexurme nporpammMmnpoBaHuns BbIMOMHSET (OyHKLMIO nepexoaa
Mexzy paspsaaamm BblbpaHHbIX NapaMeTpos.

KHonka 3anycka N4
OcrtaHos N4, cbpoc owmnbok

KHonka Ana NUSMeHeHUaA napamMmeTpa unu OFIOpHOIZ YacToTbl

oTtobpaxeHus B napametpe FO8. 05):

Koa Ha gucnnee 3HauyeHue
H OnopHas yacToTa
U HanpspkeHne 3BeHa NOCTOSAHHOrO Toka
! CocTosiH1e BXOAHbIX KNeMM
0 CocCTOsIHME BbIXOOHbIX KNemMMm
A OnopHbIn curHan MO-ynpaenexns
[} HanpspkeHne Ha Al1
I HanpspkeHne Ha Al2
r HanpspkeHne Ha Al3
n 3HaueHve BpeMeHm
L 3HayeHne paccTosHust
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2. B coctosHun paboTbl MOXHO 0TOOpasuTb Ha Aucnnee 32 nokasatens
napameTpoB (cMm. 6onee nogpobHy0 MHGOPMaLUo O BbIOOPE 3NEMEHTOB ANS
oTobpaxkeHusi B napameTtpax F08.03, F08.04 ):

Kop Ha gucnnee 3HauyeHue
H OnopHas yacTtoTa
P Paboyas yactota
C BbixogHown Tok

BbixogHoe HanpspkeHue

Pabouyasi ckopocTb

KpyTawmin momeHT

BbIXO,ClHaﬂ MOLLHOCTb

HanpsbkeHne 3BeHa NOCTOAHHOrO ToKa

OnopHbIt curhan NMAO-ynpaenexus

CurHan obpatHoi ceasu MO-ynpasneHus

CocTosiHMe BXOAHbIX KIleMM

CocTosiHME BbIXOOHBIX KNEMM

Hanpspkenune Ha Al1

HanpsbkeHue Ha Al2

HanpsbkeHue Ha Al3

3HaveHve BpeMeHu

~|zle 8ol -l T e

3HaveHne paccTosHus

5.3 [lononHuTenbHbIE aKkceccyapbl

CeToamogHast naHernb ABMNSIETCS BbIHOCHOW U MOXET ObITb MO YMONMYaHWIO
ycTaHoBneHa B N4 unu BelHECEHA OTAENBHO Ha LKad C MOMOLLbIO MOHTaXXHOrO
KOMMreKTa (B KOMMNIEKT NOCTaBKM BXOAUT MOHTaXHasi pamka v kaberb AnvHoM
2 m).
5.3.1 MOHTaXHbIW KOMNNEKT

Ons mogenen cepum LCI(S):

MoHTaxHbIn komnnekT Ans nadenu LCI-KP-S BkntovaeT B ce6s1 MOHTaXHY0
pamky LCI-MF-S gns naHnenu, yonuHutenbHbin kabenb LCI-EC (1-10m), a
Takke agantep ans nogknodeHust kabenst LCI-TB.
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LCI-MF-S LCI-KP-S LCI-TB
HanmeHoBaHue L, mm B, mm I, MM w1, mm B1, mm M, mm
LCI-MF-S 100 153 19 90 130 13
LCI-KP-S 72 100 36 70 92 13.5
LCI-TB 25 36 22.6 4.8 30 12.8

A #207

o

@

LCI-TB

Ans mogenen cepun LCI:

LCI-KP-S

LCI-MF-S

MoHTaxHbIn koMnnekT anst naHenu LCI-KP Bkntoyaet B cebs MOHTaXHYH0
pamky LCI-MF ansa nanenu v yanuHutensHein kabenb LCI-EC (1-10m).
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LCI-MF LCI-KP
HanmeHoBaHue L, mm B, mm I, MM w1, mm B1, mm r1, mm
LCI-MF 92 135 215 85.7 122 17.3
LCI-KP 60 90 33.5 - - 18

3 I

LCI-MF LCI-KP

5.3.2 YanuHuTenbHbIN Kabenb

OTAEenbHO MOXHO I'IpVIOGpeCTVI y,CU'IVIHVITeJ'IbeIVI kabenb Ao 10m ans naHenu
ynpasneHusa.

-
e

Puc.5.3 YonuHumenbHbili kabernb LCI-EC
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maea 6. MeHI0 nporpammupoBaHus

MeHto nporpaMmypoBaHns MOXeT BbITb UBMEHEHO Kak B peXvMe OCTaHoBa,
Tak 1 B pexvmMe paboThbl.

6.1 HaBuraumsa n pegaktupoBaHue napameTpoB B MEHIO

MeHi0 nporpammupoBaHus UCMONb3yeTcst Ans NPOCMOTpa U U3MEHeHUs
napameTpoB, onpeaenstoLmx paboty npeobpasosatens YactoTsl. [4ns gocTyna
K MeHI0 MporpaMMMPOBaHUS Ha TMIAaBHOM 3KpaHe HaXmMuTe KHOmKy «MeHto».
B npeobGpasoBartene uvactotel cepum LCI ucnonbayetcs TpexypoBHeBas
CTPYKTYypa MEHI0 s HACTPOMKN NapaMeTpoB.

lpynna dyHKUMOHAMBHBIX MNapaMeTpoB (MEHIO MEepBOrO  YpPOBHS) —»
napameTp (MeHK BTOPOrO YPOBHSI) —» 3HAYeHWe napameTtpa (MEHI TPETbEro
YpOBHS1). Hvke nprBeaeHbl CXxeMa 1 HaBuraLmsi Mo MEHI0 NPOrpaMMUPOBaHUS:

50.00 Midpopot mremneit

MeHID TepROTO YPOBHA Foo

Hzmenemne rpyms NapaMeTpoE

6507
MeH0 BTOpOro ypoBRHa Foo.10

HsnMeHEHIE DapaMeTRa

6o
MeHIo TpeTEETo YpoRHL oso.80

Hanerenile 3HATEHIA TapaMeTpa

Puc.6.1 Cxema HacmpoUKu napamempos MeHIo

HaBuraumsi no MeHo nNporpaMmy1poBaHus:

+ [Ins HaBuraumm mMexay rpynnaMu napameTpoB MEHI0 NPOrpamMM1MpoBaHns
MCNOonb3yHTCs KHOMKK nv);

« [Insi nepexona B crneaytoLLee NOAMEHI0 UCMonb3yeTcs kHomka «Beoay, aAns
BO3BpaTa B npeaplayLiee MeHo Ucronb3yeTcs kHonka «MeHioy;

* MNocne BbIGOpa rpynnbl NapameTpoB NpY HaxxaTum KHoMkun «Beoa»
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Mexay paspsigamy — KHorka
» [Ing coxpaHeHWsi HOBOTO 3HA4YeHUs napameTpa MCMOoMb3yeTcsi KHOMKa
«BBoa». [Ins Bbixoga 6e3 coxpaHeHust U3MEHEHNI — KHomnka «MeHo».

Mpumep: ana nameHeHus koga napametpa F02.02 ¢ 10,00 Ny Ha 15,00 My
(nony>xu1pHbIM LWpUdTOM 0603HaYEHO MUratoLLiee 3HaYEHNe):

soo0
Fog Fo2
® @
FO2.03

BBO[
Fo200 1500

o0 >>
Fo2.02 10.00 I' 1000

Ecnun kog napameTpa He MUraeT, TO 3HAYUT, OH HEe MOXET ObITb M3MEHEH.

Bo3amoxHbIe NpUYMHBI:

1. [aHHbIN NapameTp ABMSeTcs napameTpoM AN MOHUTOPUHIa;

2. MMapameTp He MOXeT ObITb N3MeHeH BO BpeMsi paboTtbl. OH MOXeT BbITb
M3MEHEH TONbKO MoCcfie OCTAHOBKM 3neKTpoaBuratens.

6.2 3awmTa AaHHbIX NaposieM

MeHio nporpammmpoBaHvs MOXeT ObiTb 3abnokupoBaHO Ans  TOro,
4YTOObl 3anpeTUTb HexenaTenbHbIM MOMNb30BaTENsM W3MEHATb NapameTpbl.
BrnokupoBka Ha 3anucb napameTpoB ycTaHasnusaetcsi napamerpom F08.00,
KOTOpbI MO3BONSIET YCTAHOBUTL Maposlb HAa MEHK NPorpamMmMupoBaHus. Ons
atoro B napametpe F08.00 HeobXxoguMO YCTaHOBUTb 3HAYEHUE, OTIMYHOE
oT 0 n HaxaTb Ha kHonky «BBO[». BBegeHHoe 3HaueHue Gyaer naponem
nonb3osatens. [lpy BbIXOAe W3 MEHI MPOrPaMMMPOBAHWUA NaposibHas
3awumTta byaet aktuBupoBaHa. py NOBTOPHOM HaxaTum Ha kHonky « MEHIO»
Ha gucnnee otobpasutcs «0. 0. 0. 0. 0.». Tenepb nNpu nepexoge B MEHIO
nporpamMMupoBaHusi npeobpasoBaTenb YacToThbl CHavana 3anpocuT BBOA
napornsi, ycTaHoBfneHHoro paHee B napametpe F08.00.
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e [Ona Toro, 4Ttobbl OTMEHWUTbL ONOKUMPOBKY NapameTpoB, B
== | napameTtpe F08.00 Hy>xHO ycTaHOBUTb 3Ha4eHne «00000».

— * Ecnn Bbl 3abbinu naponb, obpatutecb B TEXHUYECKYHD
nogaepxky INSTART.

6.3 MapameTpbl MeHI0 NporpaMMUPOBaHUSA U UX ONUCaHUe

B M4 cepun LCI (LCI(S)) napameTpbl crpynnnpoBaHbl Mo pyHKLMOHaNbHOMY
HasHayeHuto; Bcero umeetrca 16 rpynn ot FOO pgo F15. Ons ynoberea
NporpaMMMpOBaHNS BaXHO MOMHUTB!

1. Homep rpynnbl COOTBETCTBYET MEHIO NMEPBOIO YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;

3. 3HayeHne napameTpa COOTBETCTBYET MEHIO TPeTbero ypoBHs. Kpartkas
nHdopmaumns o Tabnuue yHKUMOHANbHBLIX MapameTpoB. HasHaveHve
cTonbuoB Tabnuubl PYHKUMOHAMNbHBIX NapaMeTpPOB:

1-1 cTonbey, «PyHKLMOHANbHbLIVA KOAY, COAEPXXUT HOMEP NapameTpa;

2-1 ctonbeu, «HasBaHve pyHKUMNY;

3-1n cTon6el, «[uana3oH HacTPOMkn», 0603Ha4YaeT AOMNYCTUMbIN AManasoH

3Ha4YeHU napameTpa;

4-n cronbeu, «3aBOACKOE 3HAYeHWE» — WCXOOHOE YCTaHOBIIEHHOE
3HaveHue;

5-n cronbeu, «M3meHeHne», 0BO3HAYaeT YCNOBUA W3MEHEHWUs Wnu
OTCYTCTBME BO3MOXHOCTU M3MEHeHVs OaHHOro napamertpa. Hwxe nogpobHo
OnmMcaHbl YCroBHble 0003Ha4YeHNS:

«oO»: [aHHbI napaMeTp MOXET ObiTb U3MeHeH, korga MY HaxognTcs kak B
pexunmMe OCTaHOBa, TaK U B pexume paboTbl;

«m»: [JaHHbI napameTp MOXeT ObiTb M3MeHeH Tonbko Toraa, korga MY
Haxo[AmMTCs B peXMMe OCTaHOBa;

«eo»: [laHHbIN NapameTp SBNSETCA NapaMeTpOM MOHUTOPWHra (MCNonb3yeTcs
ANs MPOCMOTPa N He MOXET BbITb N3MEHEH)

«#»: [aHHbI nNapameTp MOXeT OblTb M3MEHEH TONbKO cneuuanucramu
CEepPBUCHOW CIy>Obl.

Fpynna F00: OcHoBHbLIEe NapameTpbl

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbLIN chyHKUMN 3Hau.
Kon
F00.00 Pexum 0: BEKTOPHBI C pa30OMKHYTbIM KOHTYpom | 2 []

ynpasnenus | (SVC)
1: BEKTOPHbIN C 3aMKHYTbIM KOHTYPOM
(VC) (cbyHkums otcytctayet B LCI(S))
2: CkanspHbii (U/f)
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0: BekTOpHOE ynpaBsreHne ¢ pasoMKHyTbIM KOHTypom (SVC)

YnpaBneHue anekTpoaBuratenem ocyLlecTBnsieTca 6e3 gatunka obparHom
CBSI3M (3HKoAepa). [laHHbI MeToA NPUMEHMM K TakMM Harpy3kam Kak CTaHKu,
LeHTPUdYr, BONOYMIbHbIE CTAaHKN U NIUTbEBBIE MALLMHBI.

MpumeyaHune: npu BbibOpe AaHHOrO MeToda K nNpeobpasoBaTento YacToThbl
MOXET ObITb NOAKIIOYEH TOMBKO OAWH 3neKkTpoaBuUraTersb.

1: BekTopHOe ynpasneHue ¢ 3amkHyTbIM KOHTYpoM (VC)

YnpaBneHue anekTpoaBuraTenieM OCYLLECTBMAETCA C MOMOLLbIO AaTyuka
obpaTtHon cBA3W (9HKogepa). Onsa peanu3auun OAHHOTO MeTOA4A 3HKOAep
OOIKeH OblTb YCTAHOBMEH Ha Bary 3nNekTpoAaBuratens U MOAKMYEH K
nnate pacwwupenuns PG, cooTBeTcTBylOWEN TNy 3HKodepa. [aHHbin meTon
MCMonb3yeTcss B cryyasx, rae TpebyeTcs BbICOKOTOMHOE perynmpoBaHue
CKOPOCTUN UMK KPYTSLLIEro MOMEHTA, HanpyuMep, BbICOKOCKOPOCTHbIE MPUBOAbI,
nogbeMHble KpaHbl U NUATHI.

MpumeyaHune: npu BbIbOpe AaHHOrO MeToda K nNpeobpasoBaTento YacToThbl
MOXET ObITb NOAKIMIOYEH TOMbBKO OAMH 3reKkTpoaBuUraTerb.

2: CkansipHoe ynpagrneHue (U/F)

[aHHbI MeToA Mcnonb3yeTcst B BOMbLUMHCTBE CMyYaeB B BEHTUMATOPHbLIX
N HacoCHbIX MpMBOAaX, a Takke B TexX Criyvyasix, ie OAuH npeobpasosaTtenb
YacCTOTbl YNPaBMAET HECKONbKUMW SNEKTPOABUraTeNnsamMu.

. [Mpn  uncnonb3oBaHWM  BEKTOPHOIO ynpasneHusa HeobxoamMmo

— BbIMONHUTL  MAEHTUMKALMIO MapaMeTpoB  AreKkTpoaBurartens,

— npenvyuiectBa BEKTOPHOro cnocoba ynpasneHna MmoryTt ObITb
MCMNoNb30BaHbl TOMbKO MOCIie NoJly4YeHna aKTU4ecKmMx napameTpos
MCcnonb3yemMoro anekTpoasuraTens.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBsog. Usm.
HanbHbLIN chyHKUMN 3Hau.
Kop,
F00.01 McTouHuk 0: naHenb ynpaBneHus 0 o
KoMaHj 1: TepMuHan (knemMmbl ynpaBneHus)
nycka/ 2: npotokon cesisn ModBUS RTU/
ocTaHoBa Profibus DP
3: aBTO3anyck nocne oTKNoYeHNs
nuTaHus

BbIGepyTe NCTOYHUK KOMaH/, Nycka/ocTaHoBa NpeobpasoBaTens YacToTbl.

0: MaHenb ynpasneHus

3anyck, OCTaHOB W peBepC BbIMNOSHAOTCS C MOMOLLBIO KHOMOK MaHenu
ynpaeneHus.
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1: TepMmuHan (knemmbl ynpasneHust)

3anyck, ocTtaHoB, peBepC W Ap. (PYHKUMM BBIMOMHAIOTCA C MOMOLLBIO
LNPOBbLIX KIEMM YrpaBreHus.

2: Npotokon ceasn ModBUS RTU/Profibus DP

3anyck, ocTaHoB, peBepC W Ap. (PYHKUMM BBIMOMHAIOTCH C MOMOLLBIO
ceTeBoro npotokona ModBUS RTU/Profibus DP

MHdopmaumio o yHKUMOHanbHbIX NapameTpax, CBsi3aHHbIX C CETEBbIM
npokonom ModBUS RTU, cm. 8 “[pynna F13: [Tlapamempbl KOMMYHUKaUUOHHO20

npomokorna Modbus RTU”.

DyHKUMO- HaszBaHue [lnana3oH HacTPOMNKK 3aBoga. Uzm.
HanbHbIA KOA pyHKUUM 3Hau.
F00.02 Bei6op cetesoro | 0: Modbus RTU 0 o
npotokona 1: Profibus DP (onums c
nnaToun pacLunpeHmst)
F00.03 MakcumanbHas 50,00 'y ~ 599,00 Ny 50,00 n
yacTtoTta My

MakcumanbHasi 4acToTa, KoTopasi MOXeT ObiTb MofdaHa Ha BbIXOf
npeobpasoBaTerns 4YacToThbl.

Ecnu aHanoroBbIn BXO4, WMMMYNbCHBIA BXOA4, BXO4 MHOTOCTYMeH4YaTown
komaHabl mnu MJIK npeobpasoBaTenst 4acToTbl MPUMEHSIOTCA B KayecTBe
MCTOYHMKOB 3a[aHus OMOPHOro curHana, To npoueHTHoe 3HadveHue (100%)
OyneT cCoOOTBETCTBOBATL 3HAYEHMIO, 3a4aHHOMY AaHHbIM NapamMeTpOM.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBog. U3m.
HanbHbIV Koa yHKUMM 3Hau.
F00.04 BepxHss (F00.05) ~ (F00.03) 50,00 =]
npegernbHas My
vacrtota

OrpaHuyeHve BbIXxogHOM paboyven 4acToTbl. 3HavyeHWe MOXeT ObiTb
MeHbLLe unu paBHO MakcumanbHon vyactote (F00.03), HO He MeHbLUe HUKHEN
npenenbHon yactoTtsl (FO0.05)

DyHKUMO- HaseaHue [vana3oH HacTPOWKU 3aBoa. WUam.
HanbHbIA KoA hyHKUMM 3Hau.
F00.05 HwxHas 0,00 'y ~ (F00.04) 00,00 o
npegenbHas My
YyactoTa

HwxHWI Npeden YacToTbl Npu perynuposke Ha Bbixoge MY.
Ecnu onopHast yacToTa HuXe HWKHEN npefenbHON YacToTkl, To 3anyck MY
He GyneT npou3BeneH.
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Ecnn B npouecce pabotbl M4 onopHas 4acToTa ycTaHaBnMBaETCS HUXe
HVDKHEN npefenbHoW, TO BbIXoAHasA paboyas 4yactota MOXET ObiTb MOHVDKEHa
TOMbKO A0 HWXHEN npedenbHon YacToTbl unu MY moxeT pabotaTte Ha HyneBon
YacToTe (AN akTMBauMM OaHHOrO pexuma yctaHosuTe B napametpe F09.14
COOTBETCTBYIOLLIEE 3HAYEHNE).

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uzm.
HanbHbIN KoL, pyHKUMM 3Hau.
F00.06 WcTouHmnk 0: KHOMKW NaHenu ynpasnexus (6ea | 0 []
3apaHus COXpaHEHWs1 3Ha4YEHUs OMOPHOW

yactotbl A 4acTOoTbl MPY OTKMKYEHUW NUTaHWS)
1: KHOMKM NaHenu ynpaeneHus (c
COXpaHEHVEM 3HAYEHWs1 ONOPHON
4acToTbl NPY OTKMIOYEHUN NMUTAHUS)
2: aHanoroBbli Bxog Al1
3: aHanoroBbI Bxog Al2
4: aHanorosblin BxoA Al3 (byHKLMSA
otcytcTByeT B LCI(S))
5: BbICOKOYACTOTHBIV UMMYIbCHbIN
Bxog, (HDI) (cbyHkuumsa oTcyTcTByeT
B LCI(S))
6: MHOroCTyneH4aTbin pexum
7: TNK
8: M A-ynpaBnexHne
9: npotokon casia3u Modbus RTU/
Profibus DP
10: NOTEHUMOMETP NaHenm
ynpaeneHus

YcTaHOBWTE UCTOYHUK 3aA4aHus YacToTel A

0: KHomku naHenu ynpasneHusi (6e3 COXpaHeHWs 3Ha4yeHWs OMOPHOW
YacCTOTbl NPV OTKITKOYEHUN MUTaHNSA)

HayanbHoe 3HayeHue onopHow yactoTel — 3HaveHnue F00.10 (onopHas
HavanbHasa 4actoTa Npu 3adaHuWu C KHOMOK naHenu ynpasneHus). OnopHoe
3Ha4yeHne 4acToThbl

MOXHO M3MEHSITb MPU NMOMOLLN KHOMOK « » (BBEPX) U « » (BHU3) 1
Knemm ynpasneHus (yBenuyeHve/yMmeHbLueHe YacToTbl). [locne oTknioyeHns
1 nocnegytouero Bo3obHoBneHns nutaHns MY onopHoe 3HaveHue 4acToTbl
BO3BpaLLaetcs k 3HayeHuo F00.10.

1: KHomkv naHenu ynpasneHust (C CoOxpaHeHneMm 3Ha4eH1s ONOPHOW YacToThbl
NP OTKIIOYEHUN NUTAHNSA)

HayanbHoe 3HayeHue omopHoOW 4YacToTbl - 3HaveHue F00.10 (onopHas
HavanbHasa 4acTtoTa Npu 3adaHuWu C KHOMOK naHenu ynpasneHus). OnopHoe
3Ha4YeHMe YacToTbl MOXHO U3MEHSATb MPY MOMOLLIM KHOMOK «@» (BBEPX) M «@»
(BHM3) M knNemm ynpaBneHus (yBenuyeHue/ymeHblueHne 4YacToTbl). [locne
OTKIMIOYEHUS 1 MocneaytoLLero BO306HoBNeHns nutanus N4 6yaert ycraHosneHa
onopHasi YacToTa, kotopast 6bifla Ha MOMEHT OTKITOYEHNSA NUTaHNS.
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2: AHanoroBbI Bbixog Al1.

3: AHanoroBblIii Bbixog Al2.

4: AnanoroBbii Bbixog Al3. (dyHkumus otcytctyeT B LCI(S))

Mpy BbIOOpE OOHOrO M3 [AaAHHBIX 3HAYEeHUW OmnopHas 4actota Oyget
yCTaHaBMMBaTbCA B 3aBWCMMOCTM OT 3HAYEeHUS Ha COOTBETCTBYIOLLEM
aHanoroBom Bxoge. AuanasoH Al1, Al2 no HanpsbkeHuto O ~ 10 B Ha Bxoge,
no toky 0 ~ 20 mMA. [OuanasoH AI3 Tonmbko no HanpspkeHmio —10 ~ +10
B. Bcero nmeetca 5 xapakTepucTVK 3aBUCMMOCTU. Tpu K3 HUX SBNSIOTCH
TIVHENHBIMW OTHOLLEHVUAMM, UMEIOLLMMM 2 TOYKM AN USMEHEHNS 3aBUCUMOCTY,
ocTaBLlumecs 2 umetoT 4 Toyku. Nonb3oBaTenb MOXET U3MEHATb 3aBUCUMOCTb
OMOPHOW YaCTOTbl OT BXOAHOIO CUrHama Ha aHanoroBbIX BXOAaX Mpu MOMOLLM
napamempos epyrnbl FO6.

5: OnopHas 4acToTa 6yfeT ycTaHaBnMMBaTbCA B 3aBUCHMOCTM OT 3HA4YEHUS
Ha MMNYNbCHOM BXxoAde. XapaKTepucTuka MMMYNbCHOTO CuUrHamna: AuanasoH
HanpsbkeHna — 9 ~ 26 B, amanasoH yactor — 0 ~ 100 kl'y. MNMonb3oBatens
MOXET U3MEHATb 3aBUCKMMOCTb OMOPHOW YacCTOTbl OT BXOAHOIO CurHana Ha
MMMyNbCHOM BXOoAe npu nomoLum napametpos F06.33~F06.36.

6: 3agaHne COOTHOLLIEHMA MexXay 3aAaHHbIM ONOPHBLIM CUTHaNoOM 1 3aAaHHON
YacToToN HeobxoaMMo HacTpouTb B rpynnax FO6 n F12. Becero moxet 6biTb 16
CKOpOCTEW, Kaxaasi U3 KOTOPbIX COOTBETCTBYET OnpeAerneHHon KombuHaumm,
COCTaBMEHHbIX U3 pasHbIX COCTOSHWUI 4 KNeMM MHOrOCTYNeH4aTon KoMaHgbl.
100% B rpynne F12 — makcumanbHas BbixogHasa yactora F00.03.

Bonee nogpobHo — cm. epynny FO6.

7: OnopHbIN curHan 3apganHus yactoTel Y nepekntoyaetca no cryneHsm 1 ~
16 ¢ 3apaHHbIM BpeMeHeM paboTbl kaxxaon ctynenn 1 ~ 16; cooTBeTcTBYOLWLEE
BpPEMS pasroHa u 3ameasieHvs Bolibrpaetcsa n3 4 npeanoKeHHbIX BapyaHToB.

Bonee nogpobHo — cm. epyrny F12.

8: lMpn BbIGOpe AaHHOrO 3HayeHus BbinonHsaetca [[O-perynvposaHue
npouecca pabotbl [14. Bonee noagpobHo — cm. epynny F10.

9: 3apgaHne onopHOro curHana BbIMOMHAETCA No NpoTokony cBA3n ModBUS
RTU uepes pernctp ynpasneHus.

Bonee nogpobHo — cm. epynny F13.

10: OnopHbIN curHan 3agaeTcsa NOTeHUMOMETPOM MaHEeNn yrnpasneHus.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KOA dbyHKUMK 3Hau.
F00.07 BcnomoratenbHbii | AHanornyHo F00.06 0 [ ]
MCTOYHUK 3aaHus
yacToTbl B

KaHan «B» wucnonbsyetrcs anst 3agaHusi [OMOSHUTENbHOTO WCTOMHMKA
3agaHus onopHoro curHana. OnucaHne aHanornyHo kaHana A (CM. onucaHve
F00.06).
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Ecnn ons kaHana B B kayecTBe WCTOYHMKA 3aJaHWsi OMOPHOMO curHana
yCcTaHoBneH aHanoroBbin Bxog (Al1, Al2, Al3) nnm umnynbCHbIA BXoZ4, TO
OmanasoH perynMpoBky kaHana B yctaHaBnueaetcs B napametpax F00.08 u

F00.23.
DyHKUMO- HasBaHue
HanbHbIA KOA byHKUMM
F00.08 BepxHui npegen

NCTOYHMKA
3apaHus
yacToTbl B npu
KOMBUHaUMKn
NCTOYHUKOB

3aBoa. Uam.

3Hau.

[rana3oH HaCTPOWKU

0: MmakcumanbHas YacTtota 0 o
(F00.03)

1: Tekywas yactora

MCTOYHUKa A

OTOT napameTp Mcnonb3yeTca Ans onpefeneHns AuanasoHa kaHana B.
Ecnun gnanasoH BbibpaH OTHOCMTENbLHO MakcUMaribHOW YacToTbl, TO AManasoH
kaHana B OymeTr mMeHaTbcs B 3aBucumocTu oT napameTpa F00.03. Ecnn
AvanasoH BblbpaH OTHOCUTENbHO KaHana A, To AuanasoH kaHana B Oyget
N3MEHATLCS OTHOCUTENBHO OMOPHOro cUrHana kaHana A.

®DyHKUMO- HasBaHue
HanbHbIN KOO pyHKUMM
F00.09 BriGop Tvna
B3aVMOAENCTBUSA
VNCTOYHUKOB

vactoTbl An B

J[ana3oH HacCTPOWMKH 3aBoa. Uam.
3Hau.
0: paboTaeT TonbKko 0 o
VCTOYHUK A (MCTOYHMUK B
3abnokvpoBaH)

1: paboTaeT Tonbko
WCTOYHUK B (MCTOUHMK A
3abnokvpoBaH)

2: paspeLueHo
nepeksyeHne mexay
nctouHukammn Au B

3: A+B

4: A-B

5: makcumym u3 A vunu B
6: MuHUMYM 13 A unn B

0: Kanan A sBnsieTca MCTOMHMKOM 3a4aHusi ONOpHOTro curHana.

1: Kanan siBnsieTca UICTOYHMKOM 3afaHns OMOPHOro cUrHana.

2: MepekntoyeHne BbINOMHAETCS Npy nomoLum pyHkumm 19 rpynnel FO6.

3: VITOroBbIvi ONOPHbIN CUTHAN SBNSETCS CYMMOWN NPU HanoXeHUN OMOPHbIX

curHanos kaHanos A n B.

4:/ITOrOBbIA  OMOPHBIA CUTHaN SIBASETCA Pa3HOCTbIO MPU  HaNOXeHUU
OMOpPHbIX CUrHanoB kaHanos A n B.
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5: OnopHbIV curHan onpegenseTcs MakCMMarbHbIM 3Ha4YeHEM 13 KaHanoB
AwnB.

6: OnopHbIN CUMrHan onpegenseTcs MMHUMarnbHbIM 3Ha4YeHNEM M3 KaHanoB
AwnB.

®DyHKUMO- Ha3BaHue cdyHkunmn [Ouana3oH HaCTPOWKHU 3aBoga. U3m.
HanbHbIA KoA 3Hau.
F00.10 OnopHas YacTtoTa 0,00 'y ~ (F00.03) 50,00 =]
(Npwn ncTouHMKE My

4acToThbl — KHOMKM
naHernu ynpasneHus)

Mpwn BbIGOpe NCTOYHMKA 3adaHusA OMNOPHOro curHama C KHOMOK naHenu
ynpasneHna B 3TOM napameTpe Bbl6MpaeTCﬂ OnNnopHasA Ha4YarnbHaA YacTtoTa

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBog. Uzm.
HanbHbIN KOp, pyHKUMM 3Hau.
F00.11 TouyHoCTb 3apaHus 1:0,1 Ty 2 n

BbIXO[HOWM 4acTOTbl 2:0,01 Iy

OTOT napameTp WCnonb3yeTcs [ANs  OMpeAeneHuss  MakKCUMarbHOro
AvanasoHa BbIXOAHOWN YacToThl.

Korga paspeluenne coctasnget 0,1 'L, MakcMmanbHasi BbIxogHasa YactoTa
—599,0 'y, a npn 0,01 My — 300,00 .

— [py n3MeHeHun 3TOro (YHKLMOHANBHOIO napamMeTpa Takke
— N3MEHSATCA BCE 3HAYEHUs NapamMeTpoB, CBA3aHHbLIX C YacTOTOMN.

DyHKUMO- HazBaHue Owuana3oH 3aBopg. 3Hau. U3m.
HanbHbIV KoA pyHKUUM HacTpPOMKMU
F00.12 Bpewms pasroHa 1 0,00 ~6500,0 ¢ 3aBucut u]
oT Mofenu
F00.13 Bpewms 0,00 ~6500,0 ¢ 3aBucut o
3ameaneHus 1 oT Mofenu

Mog BpemMeHeM pa3roHa noapasymeBaeTcsi BpeMsl, Heobxoaumoe
npeobpasoBaTento YacToTbl A5 Habopa yacToTbl oT 0 'y, 4o 6a30BON YacTOThI
(F00.15). Nop BpemeHeM 3ameneHunst nogpasymeBaeTcs BpeMsi, Heobxoanmoe
npeobpasoBaTento 4acToThbl AN CHUXEHWS 4YacToTbl OT 6a3oBOW YacToThl
(F00.15) oo 0 I'u, KaKk Ha PUCYHKe HUXeE:

62 instart-info.ru



Pafiodas saixoanan wactoTa (Tu)

S I ey e L
I |
I |
I |
I |
I |
Onopranuacrota L _f__ .Ir __________ }_ ________
i I
| I | |
] I | |
1 I | |
1 I | |
] | | |
i I | |
| | | |
1 I | |
| | | |
i I | | T
! 1 I MA
. P srena (T)
T JI FB_I_'.-K )
soamn CaSoTn ke
) ’
T ] [T repr—
oo nafars L]

Puc. 6.1 Bpemsi pazeoHa/mopMoxxeHusi

Koroa onopHasi yactota paBHa 6a30BOM 4YacToTe, YCTaHOBMEHHOE Bpemsi
pa3roHa ¥ 3ameffieHns coBrafaloT C PaKTUYeCKUM BPEMEHEeM pasroHa u
3amepnneHus. B nHom cnyyae, korga ornopHas YactoTa oTrnmM4aeTcs OT 6a3oBon
YacToThbl, pakTUyeckoe BpPeMs pasroHa W 3aMedrneHus OTnMyarTcs OoT
YCTaHOBMEHHOIO Ha COOTHOLLEHWNE N3 CrieaytoLLen 3aBUCMMOCTH:
dakTuyeckoe BpeMsi = yCTaHOBIIEHHOE BpeMs * (onopHas yacToTa / 6a3oBas
yacrtota). Cepusi LCl umeet 4 pasHbix BpEMEHU pa3roHa 1 3aMeaneHust.

MepBbii Habop: FO0.12, F00.13;

Btopoin Habop: F09.00, F09.01;

Tpetun Habop: F09.02, F09.03;

YeTtBEpThIN Habop: F09.04, F09.05.

Lindpposele BxogHble knemmbl (FOB) MOXHO ucnonb3oBaTb  Ans
nepekrnoYeHns Mexay pasHbiMM Habopamu.

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIW KOA pyHKUMM 3Hau.
F00.14 TouHOCTb 3agaHus 0: 1 cek 1 [
BpemeHu pasroHa n | 1: 0,1 cek
3ameaneHus 2: 0,01 cek

Mmeetca 3 knacca TOYHOCTM ANl U3MEPEHMSI BPEMEHM pasroHa wu
3ameanenus: 1 cek., 0,1 cek. n 0,01 cek.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBog. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
F00.15 Basosas yacTtota 0: MakcumanbHas Yyactota 0 ]
BpemeHu pasroHa n | (F00.03) 1: OnopHas yacTtota
3ameaneHuns 2:100 'y
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basoBasi yacTtoTta Ana orcyeTa BpeMeHu pasroHa u 3amepneHus. Ha puc.
6.1 npvBedeHa cxema AnsA onpefeneHvs PakTUYecKoro BPEMEHW pasroHa K
3aMearneHus.

DyHKUMO- HasBaHue [urana3oH HacTPOWKK 3aBoa. Uam.
HanbHbIW KOA OyHKLUM 3Hau.

F00.16 Bbi6op 0: npamoe 0 o
HanpaeneHus 1: obpaTHoe
BpaLLeHus
areKkTpo-
asuratens

M3meHsis 3HauYeHre napameTpa, MOXHO M3MEHNTb HaMpaBieHne BpaLleHus
anekTpoasuratesns 6e3 nNepenoakoueHns kabenei 1 N3MEHEHNUs! HECKOMbKMX
napameTpos.

®DyHKUMO- HasBaHue [rana3oH HaCTPOWKK 3aBoga. Uam.
HanbHbIW KOA PyHKLUM 3Hau.
F00.17 Hecywasn 0,5 kMy ~ 16.0 kl'y, 3aBucut o1 | O
yacTota (LM) mMoaenu

[MapameTp wucnonb3dyetcs ANA perynupoBkM Hecyllen YactoTel LWVM-
curHana npeobpasoBatens yactoTbl. [1py MOMOLLM PerynmpoBKM HecyLlen
4YaCTOTbl MOXHO MOHW3WTD LUYM 3NEKTPOABUraTENS N YMEHbLUWUTb TOK YTEYKU Ha
3eMrlo, a Takke nomexu ot npeobpasoBarens YyacToTbl. Ecrin Hecyuasi yactoTa
HWXe, BbICLUME FapMOHMKM BbIXOAHOMO TOKa BO3PacTaloT, yBENUUMBAOTCH
noTepw Ha aneKkTpoABuraTene 1 NoBbILLAETCst ero Temnepatypa. Ecnum Hecyluas
YyacToTa Bbille, MOTEpU M TemnepaTtypa 3MeKTpoABUraTens CHUXalTCH, HO
BO3pacTaeT TennosbigeneHe npeobpasoBaTenst 4acToThl.

Tabnuua 6.1. BnusiHue 3HaueHw Hecywwet yactoTbl LUMM-curHana Ha ycnosus
aKcnnyatauum

Hecyuwas yactota Huskas Bbicokas
LLlym anektpogsuratens Hun3ko4acToTHbIN Bbicoko4acToTHbIN
anekTpoasurartens
dopma LM Brivxe k Brnxe k

NPSAMOYrOfbHOWM CUHYycoMaanbHon

MoBbiWweHWe TemnepaTypbl Bricokoe Huskoe
anekTpoaBuratens
MoBbiweHne Temnepatypsbl MY Hu3akoe Bbicokoe
YTeuka Toka Hun3akas Bbicokas
YpoBeHb nomex Hunakuia Bbicokuii
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DyHKUMO- HasBaHue [rana3oH HaCTPOWKK 3aBog. Uam.
HanbHbIW KOA pyHKUMK 3Hau.

F00.18 MoacTpoiika 0: BbIKMOYeHa 1 o
Hecyllel yacToTbl | 1: BKnioyeHa
B 3@BUCKHMOCTMN

oT Temnepartypsbl
paguatopa

Korga dyHkumst aktneHa, MY npu npubnmxeHnn Temnepartypbl paguatopa
K KPUTUYECKAM 3HAYEHWSIM, BbIMOSHAET aBTOMATUYECKOE CHWXKEHNE HeCyLLewn
yacTtoTel. Korga TemnepaTtypa pagmatopa CHWXaeTCs,, Hecyllas 4vacTora
NoCTEeNeHHO BOCCTAHABIMMBAETCS 10 YCTAHOBIIEHHOTO 3HAYEHMS.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Usm.
HanbHbIV pyHKUMU 3Hau.
Kon
F00.19 MCTOYHMK 0: dhukcmposaHHoe 0 [
3afaHusi BepxHemn 3Ha4yeHVe B napametpe
npeaensHon F00.04
4acToThbl 1: ananorosebiii Bxoa Al1

2: aHanorosblI Bxoa Al2
3: aHanoroBbI Bxoa Al3
(cbyHKLMSI OTCYTCTBYET B
LCI(S))

4: BbICOKOYACTOTHbIN
MMNynbCHbIA Bxog, (HDI)
(byHKLMSA OTCYTCTBYET B
LCI(S))

5: npotokon cBsian Mod-
BUS RTU

McTouHmK 3agaHus BepxHel NpefenbHON YacToTbl Heobxoaum ans Gonee
rMBKOro orpaHnyeHns BepxHew nNpeaenbHOM CKOPOCT  aneKTpoaBuraTens.

DyHKUMO- HasBaHue [nana3oH HacTPoOMnKu 3aBoga. U3m.
HanbHbINA cyHKUMN 3Hau.
Kon
F00.20 CwmeleHne 0,00 Ny ~ (F00.03) 00,00 Ny [u)

BepxHero npefena
npu 3agaHuu
aHanorosoro
NCTOYHMKA
BepxHero npegena
YacToTbl

[aHHbIN NnapameTp yBenn4nBaeT 3HavyeHne BEPXHEN npeaenbHoM 4acToThl.
65



DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU
HanbHbIW KOA pyHKLUU
F00.21 Ba3osas yacTtoTa 0: paboyas YactoTa

npu 3agaHum
4acTOTbl C KHOMOK
naHenu Bo Bpemsi
paboTbl

1: onopHas YacTota

3aBoga. Uam.
3Hau.

oTot d)yHKLlVIOHaJ'IbeIVI KOO npuMeHdaeTcda aOna onpeaeneHua nencTeust

KHOMOK @ n

naHenun ynpasneHusa. B 3aBucumocTtu ot YCTaHOBJ1EHHOIo

3HaYeHUs Kofa, yKa3aHHbIMU KHOMKaMy MOXHO KOPPEeKTUpoBaTh (MoBbilwaTh/
NMoHWXaTb) paboyylo WnM OMOpHYyK YacToTy. Pasnuuus mexgy AByMst
HacTpolkamy CTaHOBATCA 3aMeTHbIMW, Korga npeobpasoBaTenb 4acToTbl
HaxoguTCa B npolecce pasroHa wWnu 3amensieHus, korga pabodas yactoTa

oTnn4yaeTca ot OI'IOpHOVI 4acToThl.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU
HanbHbIN KOA yHKUMM
F00.23 [nanasoH 0%~150%
perynumpoBku
UCTOYHMKA

3a/laHns 4acToTbl
B npv komGuHaumm
WCTOYHUKOB

3aBoga. Uam.
3Hau.

100% o

MapameTp onpefensieT Avana3oH UCTOYHMKA 3aA4aHus OMOPHOro curHana
kaHana B ansa cnyyaes, ecnv B napametpe F00.09 yctaHoBneHbl 3HaveHns 3,

4,5 nnmn 6, a B napametpe F00.08 — 1.

DyHKUMO- HasBaHue [unana3oH HaCcTPOWKMU
HanbHbIW KOA byHKUMU
F00.25 CwmeLleHne 0,00 'y ~ (F00.03)
YacTtoTbl
BCMOMOraTenbHOro

WCTOYHMKA YacToTbl
ans paboTbl no
AunB

3aBoga. Uam.
3Hau.

00,00 'y o

[aHHbIN napameTp yBenuyvMBaeT 3HaYeHWe Pe3ynbTUPYIOLLEro OMOpHOro
curHana 3apaHus AByx kaHanos Tonbko npu A+B, A-B. 3agaHune onopxoro

curHana 4actoTbl MOXET ObITb 6ornee rmbkmum.
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®DyHKUMO- HasBaHune
HanbHbIA KOoA dyHKUMM
F00.26 CoxpaHeHve

OMOPHOW YacToThbI
npw 3agaHum
4acToTbl €
KHOMOK NaHenu
ynpaeneHus
nocre octaHoBa
1 OTKMOYEHNSI
nuTaHns

[rana3oH HaCTPOWKU 3aBog. Uzm.

3Hau.

0: He coxpaHsieTcst 0 o
1: coxpaHsieTcsa

OTa yHKUUSI OeNCTBMTENbHA TOMbKO TOrA4a, Korga WCTOMHUK 3afaHus
OMOPHOrO CuUrHana — KHOMKM MaHemnu ynpasneHus Un KnemMmbl ¢ yHKUUSMU
yBENUYEHNS/YMEHbLLEHNS YaCTOTbI.

DyHkuma «bes coxpaHeHns B mamsiTvy» nocrie ocTaHoBa nNpeobpasoBaTens
4acToTbl COPOCUT YACTOTy k 3HaYeHuto B napameTpe F00.10.

DOyHkuma «CoxpaHeHue B mamsiT» TMocre ocTaHoBa npeobpasoBaTens

YacCToTbl  COXpPaHUT

nocnenHve

HaCTPOEHHbIE KHOMKamu @ @ U1 KNEeMMOWA.

®DyHKUMO- HasBaHue
HanbHbIN KOO OyHKUMM
F00.27 Tun Harpysku

YCTaHOBJIEHHbIE  3HA4YE€HUA  4acToThl,
[nana3oH HacTPoOWKu 3aBog. Uzm.
3Hau.

3aBucUTOT | W
Moaenu

0: TMn G (Harpy3ku ¢
NOCTOSAHHBLIM KPYTSLLM
MOMEHTOM)

1: Tvn P (Harpy3ku ¢
nepeMeHHbIM KpyTSLLMM
MOMEHTOM)

[aHHbI napameTp BbiOupaeTcst nof HEOBXOANMBIN TUN Harpy3Ku:

0:ons Harpy3oK C NOCTOAHHbLIM KPpYTALLMM MOMEHTOM (oGLuenpomuLuneHHoe

NPUMEHEHNE);

1: ANsi Harpy3oK ¢ NepeMEeHHbIM KPYTALLMM MOMEHTOM (Hacochl).

DyHKUMO- HasBaHue
HanbHbIV Koa dyHKUMM
F00.28 C6poc HacTpoek

[rana3oH HaCTPOWKHU 3aBoga. Uam.

3Hau.

0: HeT gencTBuA 0 ]
1: cbpoc Kk 3aBOACKMM

HacTpoukam,

Kpome napameTpoB

anekTpoasuratens

1: Tocne ycrtaHoBkn B napametpe F00.28 3HayeHuss 1 K 3aBOACKMM
cbpacbiBatoTcs Bce (DYHKLMOHamNbHbIe NapameTpbl, KpoMe:
- NapameTpoB 3MeKTpoaBuraTens;
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- F00.11;
- NapameTpoB UCTOPUI OLUNBOK;

- F08.10;

- F08.13;

- F08.14;

M'pynna FO01: ®yHKuumM 3anycka/octaHoBa
®DyHKUMO- HasBaHue [unana3oH HacTPoOWKu 3aBoa. Uzm.
HanbHbIV PyHKUUM 3Hau.
Kop,
F01.00 Pexwvm 3anycka | 0: npsamon nyck 0 o

1: peseps
2: TOPMOXKEHME NMOCTOSAHHLIM
TOKOM Nnepeq, 3anyckom

0:Mpsimon nyck ¢ HavyanbHOM 4YacToThl.

2:Mepen  3anyckom  3nNeKTPOABWUraTens  BbIMOMHAETCS  TOPMOXEHWe
MOCTOSIHHBIM TOKOM Af1s1 HamarHu4YmBaHWs obMoToK (0bpaTuTe BHUMaHWe Ha
napametpbl F01.03, F01.04).

®DyHKUMO- HasBaHue [nana3oH HaCTPOMKU 3aBog. Uam.
HanbHbIN KOO, OyHKUMM 3Hau.

F01.01 YacToTa 0,00 ~ 10,00 'y 0,00 'y u]
3anycka

F01.02 Bpewms 0,0~100,0c 0,0c ]
yaepxaHus
4acToTbl
3anycka

YTtobbl  0obecneuntb  Tpebyembli  MYCKOBOM  KPYTSALIMA  MOMEHT
anekTpoasuraTtens, HeobxoaMmo NpaBMnbHO 3adaTb YacToTy 3anycka (F01.01).
Ecnn 3HayeHve napameTpa CRULIKOM BENMKO, BO3MOXHO BO3HVMKHOBEHUE
neperpysku no TOKy mnpu pasroHe. Ecnv onopHas 4actoTta HuXe 4acToTbl
3anycka, 3anyck npeobpasoBaTtens 4acToTbl HEBO3MOXEH, U OH HaXOAUTCH B
COCTOSIHUM OCTaHOBa (B TONMYKOBOM PEXMUME 3Ha4YeHVe YacToTbl 3arnycka He
BMMsieT Ha paboTy npeobpasoBaTens 4acToThl).

Bpewmsi ygepxaHusi yactoThl 3anycka: Bpems pabotbl M4 Ha yvactoTe
3anycka B npoLiecce 3anycka.

DyHKUMO- HasBaHue [vana3oH HaCTPOWKHU 3aBopg. U3m.
HanbHbIV KOA byHKUMM 3Hau.
F01.03 Tok 0~ 100% 0% L]
AVHaMU4eckoro
TOPMOXEHUS

nepen 3anyckom

68 instart-info.ru



F01.04 Bpewms 0,0 ~100,0¢c 0,0c [
OVHaMU4YecKoro
TOPMOXEHNS
nepepn 3anyckom

TopmoXXeHne MOCTOSIHHbIM TOKOM OBbIYHO MCMOMNb3yeTcs AN OCTaHoBa U
rocneayoLlero 3anycka anekrpoasuratens. [peasaputensHoe Bo3byxaeHne
NMOCTOSIHHBIM TOKOM MCMOMb3yeTCs AN CO34aHWsA MarHUTHOrO Monsi nepes
3anyckom. Ecnv Bpems AuHaMnM4eckoro TOPMOXEeHUst ycTaHoBfieHo Ha 0,
PYHKUMSA OMHAaMUYECKOro TOPMOXEHWUS HeakTuBHa. Yem Gonblue 3HayeHve
TOKa TOPMOXEHUS, TeM OOmMbLLEe TOPMO3HOE yCUmme.

3HaveHve napametpa F01.03 — BenMymHa Toka TOPMOXEHUS B MPOLEHTax
OT HOMUHAIBLHOTO TOKa ANeKTpoABUraTens.

®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIW KOA pyHKUMUN 3Hau.
F01.05 Pexxum pasroHa / | 0: npsimas xapaktepuctuka 0 [ ]
3amenneHus 1: S-o6pasHas
Xxapaktepuctuka A

2: S-obpasHas
xapakTepuctuka B

0: 3aBMCUMOCTb HanpsPKeHUs OT YacToTbl — nuHenHas. Cepus LCI umeer
4 BpemeHV pasroHa M 3aMeAJieHusi, KOTopble MOXHO BblOMpaTb 4epes
MHOTOYHKLMOHanbHble LndpoBble BxoaHble knemmbl (F06.00 ~ F06.08).
1: BbixogHast yactoTa yBeNnMuMBaeTCA WIN YMEHbLUAETCS B COOTBETCTBUM C
XapaKTepuCTUKON S Tna, koTopas NPUMEHSETCS ANns NMMATOB, KOHBEVWEPOB U T.
a. MapameTpbl F01.06 n FO1.07 onpenensoT HavanbHbIN y4acTok S-o6pasHon
XapaKTePUCTUKN pasroHa M 3aMeAJyIEHNs M KOHEYHbIN y4acTok S-obpasHon
XapaKTepPUCTUKN pasroHa 1 3aMeaneHus.

2: MNpw pasroHe v 3amefneHun No xapakTepuctuke S Tuna B HomyHanbHas
YacToTa aneKTpoaBuUraTens Bceraa sSBNAeTca TOYKOW nepernda, kak nokasaHo
Ha pucyHke 6.3. [puMeHsieTcsa B npuBoaax, rae Tpebyetca pabota Ha CKOPOCTSAX
BbllLle HOMUWHanbHbIX. Korga onopHas 4actoTa Bbille HOMVHArnbHOW, BpeMs

pasroHa CoCTaBIseT: t= (4/9 * (fOIfFI.) 2+ 5/9) *T

roe fo — OnopHasa 4yacToTa, fo — HOMUHanbHasA YacToTa aneKkTpoasurartend,
T— BpemMsa pasroHa ot 0 4O HOMUWHAMNbLHOW YacToThbI.

®DyHKUMO- HasBaHnue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIN hyHKUUM 3Hau.
Kon
F01.06 HauanbHbii 0,0 ~100,0% 30% []
y4acTok
XapaKkTepucTUKn
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F01.07 KoHeuHbIi 0,0 ~ 100,0% 30% []
y4acTok
XapakTepuUCTUKn

Mapametpbl F01.06 n FO01.07 CcOOTBETCTBEHHO OMNpPeAensioT rpaHuLbl
yyactka S. [IBa napameTpa [OMmKHbI yAoBNeTBopsTe Tpebosanuio: FO1.06 +
F01.07 <100,0%.

Ha puc. 6.2 t onpegensercs napametrpom FO01.06, npu yBenuuyeHuu
napaMeTpa KpyTM3Ha W3MEHEHUS  BbIXOOHOW  4acTOTbl  MOCTEMNEHHO
yBenuyveaeTtcs. [pn yBenuueHuy napametpa t2, onpefensemMoro napameTpom
F01.07, kpyTu3aHa W3MEHeHWS BbIXOAHOM YacToThbl TaKkKe YBENMUYMBAETCH.
Yuactok mexgy T1 mn T2 gBnserca ¢UKCMPOBaHHBIM, TO €CTb MHTepBan
ABNSAETCH NIMHEVHbBIM U MIaBHbIM.

Mapametpbl F01.06 n F01.07 cOOTBETCTBEHHO OMNpPedensioT rpaHuLbl
yyactka S. [IBa napameTpa [OmKHbI yAoBnNeTBopsTe Tpebosanuio: FO1.06 +
F01.07 <100,0%.

Busnaman uacrors i) [ N —

Dincpiaa vacrota Dnoouaa vacrota

1 ]

Puc. 5-2 HPHOIA 5 P30 TopWoHeHIa A Pnc. &-3 Kpwoan § pascona/To pmomes e B
®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBog. Uam.
HanbHbIN KOA, OyHKLMM 3Hau.
F01.08 Pexxum ocTaHoBa | 0: OCTaHOB C 3ameneHuem 0 o

1: ocTaHoB NO MHepLUK

0: OcTtaHoB C 3ameaneHnem

Mocne nonyyeHus komaHgbl «CTOMM» MY cHMXaeT BbIXOAHYIO YacToTy B
COOTBETCTBUWN C PEXUMOM 3ameaneHus 1 3afaHHbIM BPeMeHeM 3aMeasieHnst
0o 0.

1: OcTaHoB No MHepLuun

Mocne nonyyexuns komaHgpl «CTOlM» MY npekpalyaeT nogavy Hanps>KeHns
Ha oanekTpogBuratenb. B 9TomM cnyyae OCTaHOB 3neKTpopBurartens
NPON3BOAMUTCS MO MHEPLIMU.
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DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. U3m.

HanbHBLIN KOA byHKUMM 3Hau.
F01.09 YacTota Havana 0,00 'y ~ F00.03 0,00 "'y o
TOPMOXEHNA

MOCTOAHHBIM TOKOM

F01.10 Bpewms oxuvaanunsa 0,0~100,0c 0,0c o
TOPMOXEHNS
NOCTOSHHHBIM TOKOM

FO1.11 ToK TOPMOXEHUSI 0~ 100% 0% o
MOCTOSIHHBIM TOKOM

F01.12 Bpewms TopmoxeHnust | 0,0 ~100,0 ¢ 0,0c o
NOCTOSIHHBIM TOKOM

HavanbHas 4acToTa TOPMOXEHUsI MOCTOSIHHbIM TOKOM MpW OCTaHOBE
onpeaensieT ypoBeHb, KorAa HauMHaeT BbINOMHATLCSA NPOLECC TOPMOXKEHUSI.

Bpemsi oXuaaHuWs TOPMOXEHUst MOCTOSIHHbIM TOKOM MpW  OCTaHOBE
onpefensieT 3afdepxKy nepen akTvBauvMen AUHAMUYECKOrO TOPMOXEHWS.
Wcnonb3yeTca Ona npenoTBpalleHns OoTka3a M3-3a neperpyskd Mo TOKy,
BbI3BAHHOIO TOPMOXXEHMEM MOCTOSHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXEHUS MOCTOSIHHBIM TOKOM MpPK OCTAHOBE OMnpeaensieT BenMunHy
TOKa TOPMOXEHUSI OTHOCUTENIbHO HOMUHAIBLHOIO TOKa ABWUraTensi B NpoLeHTax.
Uem Bonblue TOK, TeM curnbHee 3hdEKT TOPMOXKEHUS NOCTOSAHHBIM TOKOM, HO
TeM curbHee HarpeBaeTcs anekTpoasurartens u M4.

Bpemsi TOpPMOXEHWSI MOCTOSIHHBIM TOKOM OMNpefensieT AnUTeNbHOCTb
TopMoxeHus. Ecnn Bpemsi paBHO 0, TO TOPMOXEHWE MOCTOSIHHBIM TOKOM
HeaKTUBHO.

Mpouecc TOPMOXEHWSI MOCTOSIHHLIM TOKOM MpW OCTaHOBE MoKa3aH Ha
PUCYHKE HUXE:

BrixogHan yacrora (My) T

YacToTa Hauans TORPMOMEHHA MPH OCTAHOBE b . f e BPE\MH l:l’
-

FHAUEHUE EBIXOAHOTD HANPRMEH WA 4

AHHEMHUEENOE TOPMOHEHHE

Bpess [t}
I

i -
PaBora M4 _I I BEJEPMI AHHIAMHY 2CHOTO TOPMOHKEHKA

Puc. 6.4 lNpouecc MopmMoxeHusi MOCMOSIHHLIM MOKOM
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DyHKUMO- HasBaHue [Ourana3oH HaCTPOWKHU 3aBoga. U3m.

HanbHBLIN KOA byHKUMM 3Hau.
F01.14 Koadbcpuument 1~100 20 [m
BbicTpoaencTBUsA
oTcnexuBaHus
CKOpOCTH

Yem Bonblue 3Ha4YeHne napameTpa, Tem bbicTpee oTcnexuBaHne. OgHako
CMWLLUKOM BbICOKOE 3Ha4YeHne NpuBeaeT K HecTabunbHow paboTe.

®DyHKUMO- HaszBaHue [nana3oH HacTPOMKK 3aBoga. U3m.
HanbHbIA KoA hyHKUUM 3Hau.
F01.15 KoachdbuumeHT 0~ 100% 100% o
TOPMOXEHWSI

OTOT PyHKUMOHArbHLIN KOA AEWCTBUTENEH TONbKO AN npeobpasosarens
YacCTOTbl CO BCTPOEHHbIM TOPMO3HbIM MOAyNeM. Yem Bbillle MHTEHCUBHOCTb
TOPMOXEHUsi, Tem Gonblue MPOAOCIPKUTENBHOCTL BKIIIOYEHUS TOPMO3HOTO
MOAYNSA U Tem CuilbHee TOPMOXEHWE, HO MpWU 3TOM CunbHee dnyKTyaumn
HanpshkeHWss Ha LUMHE MOCTOSIHHOrO Toka npeobpasoBaTens 4acToThl B
npouecce TOPMOXEHUS.

Mpynna F02: NMapameTpbl anekTpogBuratens 1

DyHKLMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbLIA KoA pyHKUMUU 3Hau.
F02.00 Tun 0: cTaHOapTHbIN 0 [
QMNEKTPOABUraTensi | acUHXPOHHbIN
1 anekTpoasUraTens

1: anekTpoasurartens,
afanTUpOBaHHbIN Ans
paboThbl C HAaCTOTHBIM
npeobpasosatenem (AQYP)

F02.01 HomuHanbHas 0,1~ 1000,0 kBt 3aBucnT | =
MOLLHOCTb or
anekTpoasuratens mozenu
1

F02.02 HomuHanbHas 0,01 'y ~ (F00.03) 3aBucnT | =
YyacTtota or
anekTpoasuratens mozenm
1

F02.03 HomuHanbHas 1~ 65535 06/MnH 3aBucnT | m
CKOpOCTb or
BpaLleHns mozenu
anekTpoasuraTens

1
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F02.04 HomwuHanbHoe 1~2000B 3aBucUTOT | m
HanpshkeHue mozenu
anekTpoasuratens 1

F02.05 HoMUHanbHbI TOK 0,01 ~655,35 A 3aBucuTOT | W
anekTpoasurartens 1 (moLwHocTb MY < 55 kBT) | mogenun

0,1 ~6553,5A
(moLyHocTb MY> 55 kBT)
— [ns HopmanbHoW paboTbl MpeobpasoBaTtens 4acToTbl AOMMKHbI
=== | OblTb KOPPEKTHO BBeAEHbl [aHHble C MNaCMOPTHOM TabMMYKK
— arnekTpoasuratensa.
DyHKUMO- HasBaHue [uvana3oH HaCTPOWKHU 3aBog. U3m.
HanbHbIA KOA yHKUMM 3Hau.

F02.06 ConpoTuenenvne 0,001 ~ 65,535 Om 3aBucuT | m
obmoTok cTaTtopa (mouHocTb MY <55 kBT) oT
aneKkTpoABuratens 0,0001 ~ 6,5535 Om moaenun
1 (mowyHocTb MY > 55 kBT)

F02.07 ConpoTvBnenvne 0,001 ~ 65,535 Om 3aBucuUT | =
obmoTok poTopa (mowHocTb MY <55 kBT) ort
aneKkTpoABuratens 0,0001 ~ 6,5535 Om mMoaenu
1 (mowyHocTb MY > 55 kBT)

F02.08 VHOYKTMBHOCTL 0,01 ~ 655,35 MI'1 3aBucut u
paccesiHus (mowHocTb MY < 55 kBT) ot
anekTpoaBuratens 0,001 MI'H ~ 65,535 M1 mMoaenu
1 (mowyHocTb MY > 55 kBT)

F02.09 B3anmHas 0,1 ~6553,5 MI'1 3aBucUT | m
VNHOYKTUBHOCTb (mowwHocTb MY <55 kBT) ot
anekTpoaBuratens 0,01 ~ 655,35 Ml'1 Moaenu
1 (mowHocTb MY > 55 kBT)

F02.10 Tok xonoctoro xoaa | 0,01 ~ (F02.05) 3aBucUT | W
aneKTpoaBuratens (mowHocTb MY <55 kBT) or
1 0,1A ~ (F02.05) mMoaenu

(moLwHocTb MY> 55 kBT)
KoppekTHbIi  BBOA napamMeTpoB  HampsMyl BhUSeT Ha  paboty
aneKkTpoasurartens. ﬂpm nposeaeHun cTaTn4eckomn I/I,EleHTVICbVIKaLI,I/II/I

BbIMOMHAETCA KOPPEKTMPOBKa TOnbKO Tpex napameTpoB: F02.06 ~ F02.08,
a nonHasi MAeHTUdUKaLUUS BLINOMHSET KOPPEKTUPOBKY He TONbko Bcex 5
rnapameTpoB, HO U NocriefoBaTeNnbHOCTM ha3 dHKoaepa U T. 4.

DyHKUMO- HasBaHue
HanbHbIW KOA4 OyHKLUMM
F02.27 Tun aHKogepa

[urana3oH HaCTPOWKHU

0: ABZ vHKpeMeHTanbHbI

1: UVW uHKpemeHTanbHbIn
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F02.28 BbiGop Tvna nnatel | 0: QEP1 0 [ ]
PG
MpeobpasoBatenem LCl nogpepxuBaloTcs [ABa  Tuna  9HKOAEPOB,

YCTaHOBUTE COOTBETCTBYHOLLMIA TN NnaThbl paclumpexmns PG.

®DyHKUMO- HasBaHue [urana3oH HaCTPOMKHU 3aBoga. Uam.
HanbHbIW KOA OyHKLMM 3Hau.
F02.29 KonunyecTtso 1~65535 2500 ]
MMMynbCOB Ha
obopot

[Ons  koppekTHoW paboThbl
nmnynsco ABZ nnn UVW Ha obopor.

npueoga YCTaHOBUTE TOYHOE KOJNMYEeCTBO

DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIV KOA OyHKLUMM 3Hau.
F02.30 Mocneposarens- 0: npsimast 0 ]
HOCTb ha3 AB 1: obpaTHas
aHkoaepa ABZ

OTOT napameTp AencTBUTENEH TonbKo Ans aHkogepa ABZ, npu F02.27 =0

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3asop. WU3m.
HanbHbIN koA byHKUMM 3Hau.

F02.31 Yron yctaBku 0,0 ~ 359,9° 0,0° ]
3HKoadepa

F02.32 MocnenoBaTtenb- 0: npsimasi 0 n
HocTb hasz UVW 1: obpaTHas
9Hkoaepa UVW

F02.33 Yron cmeleHunst 0,0 ~ 359,9° 0,0° [
narymka UVW

F02.36 Bpewms 0.0: HeT 0,0 ]
obHapyxeHus 0,1¢c~10,0c
obpbiBa 06paTHON
CB$131 MO CKOPOCTU

Mcnonb3yeTcs Ans ycTaHOBKM BpeMeHW obHapyxeHust obpbiBa aHkodepa.
Ecnn npoponxutenbHocTs 06pbiBa NPEBbILLAET YCTAHOBMNEHHOE BpeMms
F02.36, M4 Bbigaer owubky E026. Ecnu ycraHoBneHo 3Havenve 0,0 cek,
fAaHHas yHKLMS HeakTUBHa.
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DyHKUMO- HasBaHue [vana3oH HaCTPOWKMU 3aBoga. U3m.

HanbHbIA KOA byHKUMM 3Hau.
F02.37 VpeHTndpunkaums 0: HeT pgencTeus 0 [
napameTpoB 1: cTatnyeckas

anekTpoaBuratens | naeHtudmkaums
2: nonHas AuHamuyeckas
naeHTndmKaums

0:He BbinonHsieTcs.

1:Ctatnyeckas umgeHTUUKALMSA UCNOMb3yeTcs Mpu  HEBO3MOXHOCTU
MexaHU4ecky OTLIeNUTb HarpysKy OT 3MeKTpoABUraTens, npyu aTomM napameTpsl
C MacnopTHOWM Tabnnyku aneKkTpoaBuraTens AOMKHbI ObiTb BBEAEHB!I KOPPEKTHO
B napametpbl F02.00 ~ F02.05. MNpn ngeHtndukauum MY BINONHUT 3amep
conpoTuBneHuss obmoTKkM cTaTopa, COMpPOTUBMEHMe OBMOTKM poTopa W
WHOYKTUBHOCTb paccesiHus. [pu 3ToM B3aWMHasi WHAOYKTMBHOCTb W TOK
XOJI0CTOro XoAa He ByayT 3amMepaTbCs.

2:ins  peanusaumMu MNOMHOW uAeHTUdUKAUMU  HeobXoAMMO, YTOObI
anekTpoaBuratens Obin oTUenneH oT Harpysku. B npouecce naeHTudukaumm
MY cHavana BbINOMHAET CTAaTUYECKyl0 MAEHTUUKaLMIO, a 3aTem BbINONHAET
pa3roH Ao 80% OT HOMWHanNbHOW 4acTOTbl 3nekTpoaBuratens, aatem paboty
Ha JaHHOW YacToTe U OCTaHOB.

Mepen woeHTUdUkauven HeobxoauMmo ycTaHoBUTbL napameTpbl F02.00
~ FO02.05, Takke HeobXOAMMO MpaBUIbHO YCTAHOBUTb TUM 3HKOAEpa U
KONMM4ecTBO MMMyNbCOB aHkoaepa F02.27, F02.28.

YT06bl BbINONHUTL UMAEHTUUKaumo, ycTaHoBuTe F02.37 - 2, 3atem
Haxmute kHomky «IMYCK». T[lo 3aBepweHun wugeHTudukaumm 6yoyt
CKOPPEeKTMPOBaHbl NATb NapameTpoB anekTpoasuratens: F02.06 ~ F02.10, a
Takke nocnegosaTtenbHOCTb a3 AB aHkoaepa F02.30 1 napameTpbl KOHTYpa
Toka: F03.13 ~ F03.16.

Y106l OCTaHOBUTL MAEHTUDMKALMIO, HAXMUTE KHOMKY « CTOMM».

— MpoeHTngukaumsi MoXeT ObiTb BbIMOSIHEHA TOSBKO MPU pexunMe
= | 3anycka c naHenu. lNocne 3aBepLUeHUs: nAeHTUDUKALMN NPOUCXOaNT
=== | aBTOMAaTWU4ECKMi1 BO3BpaT 3Ha4eHus k 0.

Mpynna F03: NMapameTpbl onsa perynmpoBKu
BeKTOpHoro crnoco6a ynpasneHus (VC)

Koabl dyHkuum rpynnbl FO3 gencTBuTenbHbl TONMBKO AN BEKTOPHOrO
ynpaBneHnst u HeJencTBUTENbHbI AN ckanspHoro ynpasnenus (U/f).
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DyHKUMO- HasBaHune [unana3oH HacTPOWKMU 3aBoga. U3m.

HanbHbIW KOA hyHKUMM 3Hau.
F03.00 KoadhdmumeHT 1~100 30 =]
NponopLMOHansLHOCTN

KOHTypa ckopocTy 1

F03.01 Bpewmsa 0,01¢c~10,00c 0,50 ¢ [u]
WHTErpmpoBaHus
KOHTYpa ckopocTtt 1

F03.02 YacroTa 0,00 'y ~ F03.05 5,00 Ny o
nepeknoyeHns 1

F03.03 KoadhcpnumeHT 1~100 20 o
NponopLMOHanbHOro
YBENWUYEHUS KOHTYpa
ckopocTh 2

F03.04 Bpewmsi 0,01 ¢c~10,00c 1,00 ¢ o
VHTErpupoBaHust
OTKITOHEHWIA KOHTYpa
cKopocTH 2

F03.05 YacroTa (F03.02) ~ (F00.03) 10,00y | o
nepeknioyenns 2

Mpu paboTe Ha pasHbix 4actotax [14 MoxeT BbIGUpaTb pasnuUyHble
KO3 PULMEHTbI KOHTYpa CKOPOCTH.

Mexgy Toykamu nepeknodeHns koadpdpuumeHtos U nonydvaetcs
TNVHENHBIV rpaduk 3aBUCUMOCTM, KaK MOKa3aHO HUXKeE:

A Mapametpsi A

F03.00. F03.01

F03.03. F03.04

! 3 YacToTa
F03.02 F03.05 =

Puc. 6.5. 3asucumocms napamempos 1 om yacmomsi

YBenuume nNponopuuoHanbHbii - KO3MPULUMEHT W YMEHbLUMB BpeMmsi
VHTErpPMpPOBaHWs, MOXHO MOBbICUTb BbICTPOAENCTBME KOHTYPa, HO Ype3MepHO
BbICOKMI  MPOMOPLUMOHANbHbLIN  KOIMMPUUMEHT MAM  CIIMLLKOM  HU3KUN
KO3 DULMEHT WHTErPUPOBAHNS MOXET BbI3BaTb KonebaHuWsi CUCTEMbI, YTO
npvBeaeT k cbosim B paborte.
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Koadbduumentol A KOHTypa CKOPOCTM 3aBUCAT OT WHEPLIMOHHOCTM
cucTeMbl NpuBoAa. [ns KoppekTHoM paboTbl Heobxoauma KoppeKTUpoBKa nog
pasnuyHble TUMbl Harpy3oK.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KoL OyHKLMM 3Hau.
F03.06 MoBbiweHve 50 ~ 200% 100% o
MOMeHTa npu
BEKTOPHOM
ynpasneHun

Mpy Ge3naTyvKoBOM BEKTOPHOM YMPaBMEHUM CKOPOCTHID 3TOT MapameTp
MCMoNb3yeTcst ANs PEryrnMpoBKM TOYHOCTM CKOPOCTM JIEKTPOABUraTens Ha
HM3KMX YacToTax Npu yBeNMYeHUn Harpysku, 1 Hao6opOT.

Mpy BEKTOPHOM yMpaBneHun ¢ AaT4nkoM obpaTHON CBA3M ITOT napameTp
MOXET PErynMpoBaTb BerMYMHy BbIXOAHOTO Toka MY npu ogHUX U Tex xe
3HAYEHUSIX HarpysKu.

®DyHKUMO- HasBaHue [Ourana3oH HaCTPOMKH 3aBoga. U3m.
HanbHbIA KOA yHKUMMN 3Hau.
F03.07 Bpems 0,000 ~ 0,100 c 0,000 c o
dunsTpoBaHns
KOHTypa
CKOpOCTYU

C yBenuyeHneMm BpeMeHu PUNLTPOBaHUSI YBENUUMBAETCS BPEMSI OTKIIMKA
Ha U3MEHEHWE CKOPOCTH.

DyHKUMO- HasBaHue [vana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHBLIN KOA yHKUMM 3Hau.

F03.08 Koadpcprument | 0 ~ 200 64 o
nepeo3byxae-
HUA Npu
BEKTOPHOM
ynpaeneHuu

B npouecce 3amenneHns [1Y npu BbICOKOMHEPLUMOHHBIX Harpyskax
NPOVCXOANT NepeHanpsxeHne B 3BeHEe NOCTOSHHOIO TOKa Mo NPUYMHE NOMbITKA
cTabunusauum CKopocTM Ha 3afAaHHOM ypoBHe. Yem Gonblue koadpduumeHT
nepeBo30y>KAEeHVS, TEM CUMbHEE BbINMOMHAETCS CTabunusaumsa CKopocTu.

Mpy crvwkom BbLICOKOM KO3 dULUMEHTE NepeBO3BYXAeHVUA MOoryT
BO3HUKAaTb Neperpy3ku rno ToKy.

B cniyvasix paboTbl ¢ ManonHepLMOHHBIMU Harpy3kamu 1 Npu NoAKMYEHNN
TOPMO3HOrO pe3ncTopa PeKOMeEHAYeTCH YCTaHOBUTb KOIMMULIMEHT yCuneHns
nepeBo30yxaeHus Ha 0.
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®DyHKUMO- HasBaHue [nana3oH HacTPOMNKU 3aeoga. Uzm.
HanbHbIN KOA byHKUMM 3Hau.
F03.09 McTouHmK 0: uncppoBoit curHan B 0 o
3ajanHus napametpe F03.10
MaKcMMarnbHOro 1: aHanoroBbIi Bxog Al1
MOMeHTa 2: aHanorosbI Bxog Al2
ONs pexuma 3: aHanorosbIi Bxog Al3
ynpasneHusi no (dbyHKUMSA OTCYTCTBYET B
CKOpOCTYU LCI(S))
4: BbICOKOYACTOTHbIN
MMNynbCcHbln Bxod HDI
(dyHKUMA OTCYTCTBYET B
LCI(S))
5: npotokon cesis3u ModBUS
RTU
6: MuHumym un3 Al1, Al2
7: makcumym us Al1, Al2
F03.10 OrpaHunyeHne 0,0 ~200,0% 150% o
MOMeHTa
Ons pexuma
ynpasneHus no
CcKopoCTH

B pexvme ynpaBneHust No CKOPOCTU MaKCUMarbHbIA BbIXOLHOW KPYTSALLMWIA
MOMeHT MY orpaHnymBaeTcst OOHMM M3 UCTOYHUKOB 3aaHnsi MakCMarnbHOro
KpyTSILLLEro MOMeHTa.

B napametpe F03.10 = 100% — HOMWHanNbHbINA KPYTALWMA MOMEHT 4.

DyHKUMO-
HanbHbIA KOA

HasBanue
yHKUMN

[nana3oH HacTPOWKK

3aBoga. Uam.

3Hau.

F03.13

MponopuuoHanb-
HbIV KO3hpULMEHT
BO36Y>aeHuUst
KOHTypa Toka

0~ 60000

2000 a

F03.14

KoadhdumumeHt
VHTErpMpoBaHust
BO36YXaeHust
KOHTYypa Toka

0 ~ 60000

1300 o

F03.15

MponopumnoHans-
HbIVi KOAPpULMEHT
YCUNEeHUs MOMeHTa
KOHTYypa Toka

0 ~ 60000

2000 a

F03.16

KoadhdumumeHt
VHTETPUpPOBaHUS
MOMEHTa KOHTypa

TOKa

0 ~ 60000

1300 a
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F03.17 WHTerpanbHoe 0: HeaKTUBHO 0 o
CBOWCTBO KOHTYpa | 1: aKTWBHO
cKopoCcTH

MapameTpbl  perynupoBaHWsi KOHTypa Toka BeKTOpHOro crnocoba
ynpaBreHus aBTOMaTU4eCcKn yCTaHaBMMBAlOTCS, €CN BbIMOSIHAETCA MonHas
naeHTurKaums.

WHTerpanbHbIN perynsaTop KOHTypa Toka He UCMomnb3yeT BpeMs B Ka4ecTBe
eaVHWLbI n3MepeHus. EcnmnkoadduumeHTbl yenneHns KoHTypa ToKa 3aBblLLEHbI,
3TO MOXeT MpUBECTU K konebaHusM BCero KOHTypa YnpaBrieHusi, no3Tomy,
Korga konebaHus Toka WM KpyTSLEro MOMEHTa Benvikv, KO3(MULMEHTbI
NPOMOPLMOHANbHOro peryrnvpoBaHus AOMKHbI ObITb YMEHbLLEHDI.

DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KOA pyHKLUU 3Hau.
F03.23 BbiGop pexvma 0: ynpasneHve no 0 ]
ynpasneHus no cKopocTh
ckopocTu/no 1: ynpaBnexue no
MOMEHTY MOMEHTY

[Ins BbIbopa pexvma ynpaenexus MY ecTb ABa BapvaHTa: ynpasneHve no
CKOPOCTU UMK ynpasrieHne no MOMEHTY.

C nomoLubto pyHKUMIA UMPOBBIX Knemm (cpyHkums 29) nepekntovarens
ynpaBreHusi CKOPOCTbIO/KPYTALLMM MOMeHTOM (dyHKuust 46) n napameTpa
F03.23 MoXHO nmepekntoyaTbCa MexXay pexvMamy ynpasBreHusi No CKopoCcTh
N MOMEHTY.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBog. Uzm.
HanbHbIN KO4 OyHKUMM 3Hau.
F03.24 McTouHuK 0: undpoBon curHan B 0 ]

3afaHvs napametpe F03.26

OMopHOro 1: aHanorosbIi Bxog Al1

curHana B 2: aHanoroBsbIii Bxog Al2

pexvmve 3: aHanorosblin Bxog Al3

ynpaeneHus no (cbyHKUMA OTCYTCTBYET B

MOMEHTY LCI(S))

4: BbICOKOYACTOTHbIN
“MnynbCHbIN Bxog HDI
(cbyHKUMS OTCYTCTBYET B
LCI(S))

5: npotokon cBsian Mod-
BUS RTU

6: MuHUMYM 13 Al1 n Al2
7: makcumym n3 Al1 n Al2

F03.26 Lncbposon -200.0 ~ 200.0% 150% o
OMOPHbIN CUrHan
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[ns 3agaHns OnopHOro curHana KpyTsLero MomeHTa umeetcst 8 cnocobos.
KpyTSLLMI MOMEHT 3a4aeTcsa OTHOCUTENbHBLIM 3Ha4YeHreM, 100% cooTBeTCcTBYET
HOMUWHANbHOMY KpyTALeMy MOMeHTY M4,

DyHKUMO- HasBaHue [lnana3oH HacTPOMNKU 3aeoga. U3m.
HanbHbIV KoA chyHKUMM 3Hau.

F03.28 MpepenbHas 0.00 'y ~ (F00.03) 50.00My | o
YacToTa Ans
npsiMoro
BpaLLeHns
B pexume
ynpaeneHusi no
MOMEHTY

F03.29 MpenensHas 0,00 'y ~ (F00.03) 5000y | o
YacToTa Ans
obpaTHoro
BpaLleHnst
B pexume
ynpasfieHusi no
MOMEHTY

V|CI'IOJ'Ib3yeTC$I 04 orpaHn4eHnsa CKOPOCTU B pexrume yrnpasneHusa KpyTamm
MomeHToM. Ecnn prTﬂLLWIVI MOMEHT Harpy3ku MeHbllUe BbIXOOHOIo KpyTALlero
MOMEHTa areKTpoaBuratens, CKOpoCTb aneKkTpoasuratTens 6y,qu npoaosiKaTb
pacTu; 4TOObI npefoTepatnuTb aBapun, orpaHUYbTe MakCUMaribHYH0 CKOPOCTb
anekTpoasuratensa.

®DyHKLUMO- HasBaHue [uana3oH HaCTPOWKKU 3aBog. Uam.
HanbHbIW KoA byHKUMU 3Hau.

F03.30 Bpewms pasroHa 0.00 ~650.00 ¢ 0.00c o
B pexumMe
ynpaeneHusi no
MOMEHTY

F03.31 Bpemst 0.00 ~650.00 ¢ 0.00c al
3ame/neHus
B pexumMe
ynpasneHusi no
MOMEHTY

B pexume ynpasrneHua no MOMeHTY prTﬂLLl,VIVI MOMEHT 3neKTpoasuraTens
N MOMEHT Harpys3ku onpenendarT CKOPOCTb 3fiekTpoaBuratena U CKOpPOCTb
N3MEHEHUA Harpys3ku, noa3ToOMy CKOPOCTb 3reKTpoABUraTena MOXeT 6bICTpO
MEHATbCA, YTO NpPUBOAUT K CJIULLKOM 6onbwnm  konebaHusM cucTemsl,
MexXaHN4eCKUm BM6paLl,VIF|M M T. A. Ona cHwkeHus konebaHu MOXHO
oTperynmpoBaTtb 6onee nnaBHoOe HapacTaHue CKOpPOCTWU 3riekTpoasuratend,
YBENMNYMB BpEMA pasroHa n 3ameqnieHna.
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O,D,HaKO B pexume ynpaereHns no MOMEHTY BpemMda 3amMenneHusa
Heobxoammo yctaHoBuTb Ha 0,00 c, korga TpebyeTcs ObICTPbIN OTKIMK
MOMeHTa. Hanpumep, Anst AByX aneKkTpoABuratenen, nepemMeLLaowmnx ogHy u
Ty Xe Harpysky, yctaHoBuTe ans N4 BeayLero anekTpogsuratens — pexum
ynpasreHusi N0 CKOpocTu, Ans Begomoro MY pexum ynpaeneHns no MOMEHTY.
|-|pVI N3MEHEHUN KpyTsLlero MOMeHTa BeayLllero anekrpoasuratens prTﬂU.lI/II7I
MOMEHT BEAOMOro anekTpoasuratens AommkeH CUMHXPOHHO MoACTpauBaTbCA K
Beaylemy. B aTom cnyyae yctaHoBute Bpems pasroHa u 3ameanenus 0,00 c.

Mpynna F04: MapameTpbl ANSA HACTPOWKM CKansipHoro cnoco6a
ynpaBneHus (U/f)

MapameTpbl aTOW rpynnbl AENCTBUTENBbHBI TONMBKO AJ15 CKanspHoro cnocoba
ynpasnenus U/f n HenencTBuTeNbHbI AN BEKTOPHOrO crnocoba ynpasneHus.

®DyHKLUMO- HasBaHue [nana3oH HaCTPOWKH 3aBoa. Usm.
HanbHbIN KOO OyHKUMM 3Hau.
F04.00 Tun 0: nuHeiHas 0 [

Xapaktepuctukn | 1: nomaHas
U/f ons anekTpo- | 2: kBagpaTuyHas
asuratens 1 3: NONHOCTBIO pasaenbHbIn
pexum U/f
4: YacTU4HO pasaenbHbIn
pexum U/f
5: kBagpaTuyHas
XxapaktepucTtuka 1.2
6: KBagpaTuyHas
Xapaktepuctuka 1.4
7: xkBagpaTuyHasi
xapaktepuctuka 1.6
8: KBagpaTuyHas
xapaktepucTtuka 1.8

0: I'luHerHasa xapaktepucTuka

MopaxoauT Ans cTaHAapTHBIX MPUMEHEHWIA.

1: JlomaHasa xapaktepucTmka

MopaxoanT Ans cneumanbHbIX Harpy3oK, Takux Kak CyLUUIIKK, UeHTpudyrv n
T. 4. MOXHO nony4ntb HeOOXOAUMYHO XapaKTePUCTUKY cooTHoweHus U/f, 3apas
napametpbl F04.03 ~ F04.08.

2: KBagpaTtuyHas xapaktepuctuka U/f.

MopaxoanT Anst LeHTPOBEXHbIX HAarpy30K, TaknX Kak BEHTUNSATOPbI M HACOChI.

3: MNMonHocTbio pasgenbHbin pexinm U/f.

Mpy wucnonb3oBaHWM [OaHHOW XapaKTEPUCTUKM BbIXOAHas 4acTtota U
BbIXOAHOE HanpsixeHue MY He3aBUCKMMbI OTHOCUTENBHO APYr Apyra, BbIXO4Has
YyacToTa onpefensieTcs UICTOYHUKOM 3aJaHusl OMOPHOro curHana, a

BbIXOOHOE HanpshkeHve onpegensietcs napametpom F04.13 (McTouHUMK
3afaHns OMOPHOro CcurHana HanpsbkeHnst npu pasgensHoMm U/f). [anHbin
pexunmM 0BbI4HO NCNONb3YeTCs B MHAYKUMOHHBIX MeYax U T. M.
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4: YacTn4Ho pasgenbHbin pexum U/f.

B atom cnyyae cooTHowweHne U/f nponopLumoHarnsHo, HO MPOnopLMoHansHoe
COOTHOLLEHNE MOXET OblTb YCTAHOBMIEHO WCTOMHMKOM 3a4aHus OMOPHOro
curHana Hanpsbkenust F04.13, a cootHoweHne mexay U/f Takke cBsidaHo C
HOMUWHAIbHLIM Hanpsh>KeHMeM W HOMUHAamNbHOW 4acTOTOW 3neKTpogsuratens
rpynnel FO2.

CooTHoLLEeHNe Mexay BbIXoAHbIM HanpskeHrem U MY n yactoTon f:

U/f = 2*x*Unp/fo

2: KBagpaTtuyHas xapaktepuctuka U/f.

rAe X — 3ajaHue OMopHOro curHana 4vactotbl, UHg — HOMuHanbHoe
HanpshxeHue anekTpoasuratens, fi—HoOMWHanbHas YacToTa aNeKTpoABuraTens.

5 ~ 8: xapakTepucThka COOTHOLUEHUSI MexAy MPSMON XapaKTepucTUKOn U
KBaZpaTUYHON.

®DyHKUMO- HasBaHue [nana3oH HacTpPoOWKu 3aBoa. Uzm.
HanbHbIN KOA hbyHKUMUM 3Hau.

F04.01 [NoBbIWEeHNE 0,0% (aBTOMaTU4eckoe 3aBucut u]
KpyTSiLLero NoBbILLEHNE MOMEHTA) ot
MOMeHTa 0.1%~30.0% Mogenu
anekTpoasurartens
1

F04.02 YacToTa oTceykmn 0,00 'y ~ (F00.03) 50,00 Ny [
NOBbILLEHNS
KpyTSiLLero
MOMEHTa
anekTpoaBurarens

1

OTceyka NoBbILLEHNS KPYTSLLEro MOMeHTa yCTaHaBnNvMBaeTCs B napamerpe
(F04.02). ®yHKUMS npumeHsieTcs Npyu Heob6XOAMMOCTM MOBbLICUTE MOMEHT Ha
HU3KNMX oBopoTax. HO CIMLIKOM BbICOKUIA YPOBEHb MOBBILIEHWS KPYTSLLErO
MOMEHTa MOXET MPUBECTU K YBESIMYEHUIO BbIXOLHOMO TOKa, YTO MPUBOAUT
K neperpeBy anektpoasuratens. Korga noBbllLeHWE KPyTSLEro MOMeHTa
ycTaHoBreHo Ha 0%, npeobpasoBaTenb YacToTbl BbIMOSHSAET aBTOMaTUYECKYI0
PeryriMpoBKy KpyTsLLEro MOMeHTa.
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BhiogHOE HanpsaweHE

v

Bewoqdan yacrata
~
=

¥ AN npH MOMEHTE Ve N,

BEOVUHY

1. 4ACTOTA DTCEHKH NOBLIBHHA MOMBHT Tr Homnuanewan patiouas Yactara

Puc. 6.6. NosblweHue Kpymsuwe2o MoMeHma

HanbHbIN Kof, cbyHKLMUM 3Hau.

DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa.

Uam.

F04.03 YacToTa Toukmn 0,00 Iy ~ (F04.05) 0,00 'y
1 Ha nomaHomn
XapaKTepucTuke
anekTpoasuratens 1

F04.04 HanpsikeHue Touku 0,0 ~ 100,0% 0%
1 Ha nomaHomn
XapaKkTepucTuke
anekTpoasuratens 1

F04.05 YacroTa To4kn (F04.03) ~ (F04.07) 0,00 'y
2 Ha nomaHow
XapaKkTepucTuke
anekTpoasuratens
1

F04.06 HanpsixeHnue Toukun | 0,0 ~ 100,0% 0%
2 Ha nomaHow
XapakTepucTvke
U/f anekTpo-
nsuratens 1

F04.07 YacToTta Touku (F04.05) ~ (F02.02) 0,00 'y
3 Ha nomaHon (HoMMHanbHas YacTota
XapaKkTepucTuke asuratens)

urf
anekTpoaBuraTens
1

F04.08 Hanpspkenne toukn | 0,0 ~ 100% 0%
3 Ha nomaHomn
XapakTepucTuke
U/f
anekTpoasuratens
1
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F04.03 ~ F04.08: nomaHas xapakTepucTuka onpegensietcs 3 Toukamu.

XapakTepucTvka AomkHa OblTb HACTpPOEHa B COOTBETCTBUN C Harpy3o4HOM
XapaKTEPUCTMKON 3NeKTpoaBuratens; criegyeT OTMETWUTb, YTO  [OIMKHO
BbIMOMHATECA COOTHOLLUEHVE MeEXAy TPemsl TOYKaMK HarnpsKeHUst U ToYKamu

4YacTOoThbl:
V1<V2<V3, f1<f2<f3

Bui0HO8 HANPRNEHHE

Vi
U'F]
Va

Vi

PaBouas wacToTa

-
'

f, f f: £

Puac6-T Nowmadas xapacrepacria U

WV 1-3 TouHK HanpRMHEHWA
fi-f3: 1-3 ToOUKK YacToOThI

Up — HOMUHaNbHOE HaMNPAMEH Ke
nexTpoOogMraTend

FLI = HOMWHANBHAaA YacToTa
SNeKTpoAaMraTena

DyHKUMO- HasBaHue J[rana3oH HacTPoOWKu 3aBog. Uam.
HanbHbIW KOA pyHKUMK 3Hau.

F04.09 KomneHcauus 0,0 ~ 200,0% 0% o
CKOMbXXeHUs!
npu ckansipHoMm
ynpaeneHnm

KomneHcaums ckonbxenus U/f KOMNEHCMpyeT OTKIIOHEHMWE CKOpPOCTU
ACMHXPOHHOTO 3reKTPOoABUraTens Npu yBeNMYeHUn Harpy3ku, Tak 4TO CKOPOCTb
3neKTpoaBUraTens OCTaeTcsi CTabunbHOM NPY U3MEHEHUUN HArpy3Ku.

Ecnn ycuneHne komneHcauun ckonbxenust U/f yctaHoBneHo Ha 100%,
TO KOMMEHCaUMen 3nekTpoaBuraTens ¢ HOMUHANbHOW Harpyskow SBnsSeTcs
HOMUMHaIbHOE CKOMbXXEHWEe anekTpoasuraTerns.

B cnyvasix, korga CKOpOCTb dNekTpogBuraTtens U 3agaHHOe 3HayeHue He
coBMagatoT, HeobxoanMOo yCTaHOBUTL Bonee TOYHOE 3HaYeHVe KOMMEHCaLUK.
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®DyHKUMO- HasBaHue [urana3oH HaCTPOWKH 3aBoga. U3m.
HanbHbIA KOA byHKUMM 3Hau.

F04.10 KoadbdpnumeHt 0~200 64 u}
nepeBo3dyxae-
HUS Npy
cKansipHoM
ynpasneHum

B npouecce 3amegnenuss MY npu BbICOKOMHEPLMOHHBIX Harpyskax
NPOVCXOAMUT NepeHanpsikeHne B 3BeHe NMOCTOSIHHOO TOKa Mo MPUYMHE NOMbITKM
cTabunmnsaumy CKOpoCTM Ha 3af4aHHOM ypoBHe. Yem Gonblue KoahdUUUEHT
nepeBo36yXaeHUs!, TEM CUSIbHEE BbIMOSHSETCS CTabunmaaums CKOpoCTH.

MpU  CAUWKOM BLICOKOM KO3(PPULMEHTE NEPeBO3BYKAEHWUS  MOryT
BO3HWKaTb Neperpy3ku no Toky.

B criyyasix paboTbl ¢ ManoMHepLYOHHBIMW Harpy3kamu 1 Npwy NOLAKMHOYEHNN
TOPMO3HOTO ~ PEesncTopa  PEKOMEHOYeTCA  YCTaHOBWUTb  KO3(hULMEHT
nepeBo3byxaeHus Ha 0.

®DyHKUMO- HaszBaHue [nana3oH HacTPOMNKU 3aBoga. U3m.
HanbHbIA KoA hyHKUMUM 3Hau.
F04.11 KoadhdpuumeHt 0~100% 3aBucut OT | O
noaaeneHns mMozenu
kone6aHui npu
cKanspHom
ynpasneHuu

C nomoLlubio gaHHOro KoaddumumeHTa MOXHO n3bexaTb konebaHus npu
pabote B U/f. Ecnun npu pabote aneKkTpoaBuratensi OTCyTCTBYIOT konebaHus,
BblbepuTe 0.

Mpy ncnonb3oBaHuy yHKUMM nodasneHus konebaHui Tpebyetcs, 4ToGbI
napameTpbl HOMWHANbHOrO TOKa 3NeKTPOoABUraTensi 1 Toka XOMoCToro xopa
ObINV KOPPEKTHBIMK, B MPOTUBHOM criydae 3chdeKT noaasrieHusi konebaHuii
OyneT HeQoCTaTOYHbIM.

DyHKLMO- HasBaHue [lnana3oH HacTPOMNKU 3aBog. U3m.
HanbHbIA KOA hyHKUMM 3Hau.
F04.13 McToYHUK 0: uncbpoBoit curHan B 0 u]
3agaHns napametpe F04.14
OMOpPHOro 1: Al
curHana npu 2: Al2
pasgensHom 3: AI3 (cbyHKuUms oTcyTCTBYET
ur B LCI(S))

4: BbICOKOYACTOTHbIN
UMNYNbCHbIN BXxoa HDI
(cbyHKLMS OTCYTCTBYET B
LCI(S))
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5: MHOTOCTyneH4aTblil peXxum
ynpasneHus

6: MK

7: NNO-ynpasneHve

8: npotokon casa3n ModBUS

RTU
F04.14 Ortceuka 0 B ~ (F02.04) 0B o
HanpskeHns (HOMMHanbHOE HanpsbkeHne
npun anekTpoasuratens)
pasfernibHoM
urf

0: Lindposoi curHan B napameTpe F04.14.

OnopHLIN  CUrHamn HanpskeHs  YyCTaHaBMMBAETCS HEernocpeACTBEHHO
3HaveHnem F04.14.

1: AHanoroBblin Bxog Al1.

2: AHarnoroBblii Bxog Al2.

3: AHanoroBbli Bxog Al3.

OnOpHbIN CUrHamN HanpsXeHUs OMpeAenseTcs aHanoroBbIMU BXOLAHLIMU
Krnemmamu.

4: BbICOKOYaCTOTHBIN UMMynbCHbIA Bxog HDI

OnopHbLIN ~ CUrHam  HanpshkeHUs  OMpeAenseTcsa  BbICOKOYACTOTHbIM
MUMMYNbCHBIM CUrHamoM. XapaKTepUCTUKM WUMMYNbCHOrO BXoAa: AmanasoH
HanpsbkeHus: 9 B ~ 26B, ananasoH yactoT: 0 kl'y ~ 100 k.

5: MHOrocTyneH4aTbI peXxum yrnpasneHus

Koroa WCTOYHMKOM HanpshkeHVs SABNSIETCH MHOTOCTYMEeHYaTbii  Pexunm
ynpaeneHusi, napameTtpbl gpyrnbl FO6 v epynnbl F12 ycTaHaBnusawoT Ans
onpefeneHns 3afaHHOro curHana v 3afaHHOro HanpshKeHUs.

6: MK

Korga uctouHukom HanpsbkeHnus sensetca MK, Heobxogumo ycTtaHOBUTB
napameTpbl 2pynnbl F12 ans onpeaeneHys 3agaHHOro curHana HanpsbkeHust.

7: M[O-ynpaBnexne

CurHan HanpspKeHusi reHepupyetcs B COOTBeTCTBUM C curHanom M-
ynpasneHnusi. lNogpobHee cM. B onucaHuu gpyrnmbsi F10.

8: Npotokon cea3n ModBUS RTU

HanpspkeHne nocpeactsom uHTepdoenica csasu. Korga BblGpaH opuH
13 BbIlLUEYKa3aHHbIX WCTOYHMKOB HampsbkeHnss 1 ~ 8, BbIXOAHOW curHan
COOTBETCTBYET HOMUHANbHOMY HanpsbxeHuto anekTpogsuratens 0 ~ 100%.

®DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KOA PyHKLUM 3Hau.
F04.15 Bpems 0,0~100,0c 0,0c o
HapacTaHus

HanpshkeHus npu
pasgenbHom U/f
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Bpems HapacTaHusa npu pasgensHom U/f — 3To Bpemsi, B TEHEHNe KOTOporo
BbIXOAHOE HanpsbkeHne namensetca oT 0 B o HOMMHaNbLHOrO Hanpskenus
anekTpoasuratens (F02.04), kak Noka3aHO Ha PUCYHKE HUXeE:

HOMUHNEHDE HENPAKEHNE SNEKTROANKIATENA
DNOPHDE SHAYEHNE HANPRASEHHA

Eipema b

Boiogroe Hanpssetne (B) A
HER. Ha e
P—
Epe BpemMn CHimeHins
HapaACTaH1A
anepHare ey ool

Bipemn (tj

n———j -chuﬁ CHEUKEHMRA HaNpRgeHiR

Puc.6.8 Bpemsi HapacmaHusi U CHUXeHUSI HarnpshkeHusi

Mpynna FO5: YnpaBneHue (pyHKUMAMU 3amT

DyHKUMO- HasBaHue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA KoA pyHKUMM 3Hau.
F05.00 3awura ot 0: HeakTMBHa o
o6pbiBa hasbl 1: aKTMBHa
Ha Bxoae

BbiGop 3awwmTbl 0T 06pbiBa BXOAHOM hasbl.
MY mowHocTblo oT 18,5 KBT 1 Bbile UMEKT AaHHY ONUMIO 3aLMTbl, HO
MY mowHocTbio 15 KBT 1 HUXKe, He3aBUCMMO OT 3HAYEHUS], YCTaHOBIIEHHOIO B
napametpe F05.00, He UMEIOT AaHHOW onuuNn.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KO4 OyHKLUM 3Hau.
F05.01 3awuTa ot 0: HeaKkTuBHa 1 u]
obpbiBa hasbl 1: aKTMBHa
Ha BbIxoae
BbiGop 3awwmTbl 0T 06pbiBa BbIXOAHON (hasbl.
®DyHKUMO- HasBsaHnue [nana3oH HacTPOMNKU 3aBoga. U3m.
HanbHbIN KoL cyHKUMN 3Hau.
F05.02 PyHKUMSA 0: HegencTBUTENBHO 0 o
MIHOBEHHOTO 1: TOpMOXXEHnEe
CHUXEHUSA 2: TOPMOXEHWE 40 OCTAHOBKMN
YacToTbl Npun
OTKIOYEHUN
nuTaHns

INSTART®
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F05.03 Bpewms onpegenexus 0,00 ~100,00 c 0,50 ¢c o

OTKITIOHEHUS
HanpshkeHnst NUTaHns

F05.04 MuHVUManbHbI 60,0 ~ 100,0% 80% o
YPOBEHb HanpsixeHWsi | (CTaHOapTHOE HanpsikeHne
Ha 3T LUNHbBI)

Mpn BHE3anmHOM OTKMIOYEHUN MUTAHUSI 3@ CYET YMEHbLUEHWS BbIXOLHON
ckopocTu anekTpoasuratens, MY cHkaeT CKOPOCTb MOHWKEHUST HAMNPSHKEHNs
3MT.

Ecnn F05.02 = 1, B MOMEHT cOOsl NMUTaHUS UMW BHE3anHoro nageHust
HanpshkeHusi npeobpasoBaTenb YacTOTbl CHWPKAET CKOPOCTb, HO, Koraa
HanpsbkeHve 3T Bo3BpaLlaeTcs K HopManbHOMY 3Ha4YeHuto, npeobpasoBaTernb
YacTOThbl BbINOSHSAET PA3roH A0 ONOPHOro 3ajaHuns ckopocT. OcHoBaHWeM Ans
HopManu3aauum HanpsixeHns Ha 3MMT SBNSETCA TO, YTO HANPSHKEHWE HE BbIXOAUT
3a paboyunit AnanasoH HanpsKEHU U ANUTCA OOMbLUE YCTAaHOBMEHHOIO BPEMEHU
B napametpe F05.03. Ecnn F05.02 = 2, npun OTKIMOYEHUN SMEKTPOIHEPTUM NN
BHE3aMHOM MOHMXEHUM HanpshkeHns npeobpasoBaTtenlb YacToTbl CHUXAET
CKOPOCTb 40 OCTaHoBaA.

Epaial MpaSafi-uf Briadfinetd

Hanzamanne 3T A CTETMy4BALA THTESaIA (FOS. 03]
=
—
[t S — \\_/
IS
Pafo-an upseare A
i T 3 —
pricleidcerie i P =1 auagmenne 20 ST
SACTATE MMGEIUNI,
FOMER NECAEMEYSSHI i
afio<an sncrma g T Born
i 4 2 Topwosae puane
1
Ewaansne o ousN
= FOS.03=2 1m HB A0 CCTmeORE
A — uannese g0
Tousm o Sotnin
s Barss |

]
1 a

Puc.6.9. [eticmsusi npu 8He3anHoM OMKI/IFYeHUU numaHusi

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Usm.
HanbHbIN KoL OyHKLUM 3Hau.
F05.05 KoahpmumeHT 0~100 0 u]

CHUXEHUsI CKOPOCTU
npu NpeBbILLEHNN
HanpshxeHns

F05.06 YpoBeHb 120 ~ 150% 130% m]
cpabatbiBaHus
3aLWmMThI NpU
nepeHanpsikeHun

88 instart-info.ru



Mpyn paboTe C BbLICOKOMHEPLIMOHHBIMW Harpyskamy MOXeT BO3HWKaTb
nepeHanpsikeHve 3MT. OyHKUMS 3alMTbl OT NepeHanpsikeHus onpeaensiet
MaKcuMarbHbI ypoBeHb nepeHanpsixenus 3T Bo Bpems pabotbl M4 1 F05.06
(OTHOCKTENBbHO CTAHAAPTHOIO HaMNpPsHKEHUST Ha LUMHE) U CKOPOCTb CHWXKEHWS
BbIXOAHOW YacTOTbl NPU BO3HWKHOBEHWUMW MEpeHanpshKeHNs.

Ecnn yctaHoBuTb 3HayeHne 0, YHKUMSA CHWKEHWS CKOPOCTW npu
nepeHanpskeHUn HeakTUBHa.

HanpaweHAe 3MT

TouKE NOTEPH CHOPOCTH MPK /-\ /\

MPEBLIWEHHA HANPAMEHWA \

Bt {13

Brixognan uacTora

Epm (1)
Puc. 6.10 pachuk pabomsl 3awumsl om repeHanpsikeHus
®DyHKUMO- Ha3BaHue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA koA PyHKLMU 3Hau.

F05.07 Koadcpuument 0~ 100 20 o
CHUXKEHUS
CKOpOCTV Npwt
neperpysake no Toky

F05.08 Hactporiika 100 ~ 200% 150% o

CHDKEHUS
CKOpOCTY Mpw
neperpyske no Toky

PyHKUMA 3alMTbl OT Neperpyskv No TOKy onpefensieT MaKCMMasbHbIN
YPOBEHb TOKOBOW neperpysku Bo Bpemsi pabotel MY 1 F05.08, n ckopoctb
CHVDKEHWSI BbIXOAHOW 4acTOTbl NPU BO3HWKHOBEHUW neperpy3ku. MY Bbixoaut
Ha HOMUHanbHble 06OPOTblI MPU CHWXEHUW TOKa, Kak Ha pucyHke 6.9. Yem
BblLUe KO3 DULNEHT, TEM BbICTpEE CHUKEHNE CKOPOCTH.

Korga koadbdumumeHT yctaHoBneH Ha 0, OyHKUWUS CHMKEHUS CKOPOCTU
OTKMoYaeTcs.
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Puc.6.11 Ipachuk pabomsi 3awumsi om repezpy3Ku 1o moky

®DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIA koA hyHKUMUM 3Hau.
F05.09 Mpenynpexaenne | 0: HeaKTUBHO 1 o
0 neperpyske 1: aKTMBHO
anekTpoasuratens

F05. 09 = 0: 3awmTa anekTpogBuratens ot neperpyskv HeakTUBHa, MOXET
BO3HWKHYTb PUCK Neperpea anekTpoaBuraTensi.

F05. 09 = 1: at0 Bpems, KOTopoe 0b6paTHO NPONOPLMOHANBHO 3aBUCUT OT
XapaKTepUCTUKM 3aLLMTbl neKTpoaBuratenst ot neperpy3sku. paduk c obpatHo
NpoMnopLMOHanbHON  BbIAEPXKON BpeMEHW 3alluuTbl 3dMeKTpoasuratens ot
neperpysku BolpaxkeH: 220% * (F05.10) * HOMMHanbHbIV TOK 3NeKTpoaBuraTens
ANUTENbHOCTBIO 1 MUHYTa, NpeaynpexaeHne o neperpyske aneKTpoasuraTens;
150% * (F05.10) * HOMWHamMbHbBIN TOK 3MEKTpoABUraTens AMUTENbHOCTbLIO
60 MuHyT. Tlonb3oBaTenb [OOMKEH PyKOBOACTBOBATbCS  (DAKTUYECKON
neperpy3o4HoOn cnocobHOCTLIO anekTpoaBuratens. Ecnv sHayeHne napametpa
F05.10 cnuwkom Benwko, N4 He curHanmaupyet o6 neperpyske.

®DyHKLMO- Ha3BaHue [nana3oH HacTPOMNKK 3aBog. Usm.
HanbHbIA koA pyHKUMU 3Hau.

F05.10 YpoBeHb 0,20 ~ 10,00 1,00 =}
obHapyxeHus
npegynpexaexust
0 neperpyske
anekTpoaBuratens

FO05.11 Bpems 50 ~ 100% 80% o
npegynpexaeHus
0 neperpyske
ariekTpoaBurarens
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OTa yHKUMS ncnonb3yeTcs AN NoAadv B CUCTEMY YNpaBreHUs curHana
npeaynpexaeHns Ha BbIXOAHbIE KINeMMbl nepep cpabaTtbiBaHMEM 3aluUThbl
anekTpoasuratens ot neperpy3kn. KoaddvumeHT uncnonb3yetca  Ans
onpefeneHns ypoBHSA obHapyXeHns npeaynpexaeHvs nepeq cpabatbiBaHnem
3aWnThl 3NeKTpoaBMratens oT neperpyski. Yem 6Gonblue 3HaveHue, Tem
paHblue cpabatbiBaeT npeaynpexaeHve. Korga 3HaveHue BbIXOOHOMO Toka
MY GonbLue, Yem xapakTepucTuKa 3alumTbl OT neperpysku n napametp F05.11,
MHOrOYHKLMOHanbHas uudgpoBasa BbixogHas knemma N4 Bbigaet curHan
npeaynpexaeHus o neperpyske anekTpoasuraTens.

DyHKUMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
F05.12 BbiGop 3awwmnTbl B 0: HeaKTuBHa 0 o

XOJIOCTOM pexunme 1: akTMBHa

F05.13 YposeHb 0,0 ~100,0% 10% o
oBHapyxeHus (HOMMHanbHOro ToKa
XOIocTOoro xoAa asuratensi)

F05.14 Bpemsi 0,0 ~60,00c 10c o
obBHapyxeHus

nageHunsa Harpyskum

Ecnu dyHKUMS 3aLLMThl OT XONIOCTOrO X04a akTUBHA, KOrAa BbIXO4HOW Tok MY
MeHbLLEe YpoBHS 0b6Hapy»keHus xonocTtoro xoga F05.13, a npogomkutensHoOCTb
npeBbILLIaeT BpeMs 06HapyxeHus nageHns Harpysku F05.14, BbixogHas yactoTa
npeobpasoBatens 4acToTbl aBTOMATUYECKM CHUXKAETCHd [0 HOMWHANbHOW
YacToTbl 7%. Ecnn ypoBeHb Harpysku BOCCTaHaBIMBAETCS BO BPEMS 3aLUMThI
oT xonocToro xoga, N4 aBTomMatuyeckn BO30GHOBNSET paboTy C 3agaHHON
YacToToMN.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIN KOA, yHKUMN 3Hau.

F05.15 3HaueHue 0,0 ~ 50,0% 20% o
obHapyxeHus (F00.03 makcumanbHas
npeBbILLEHNS YyacToTa)
3aaHHON
CKOpOCTH
F05.16 Bpewmsa 0,0 ~60,00 ¢ 10c o
obBHapyxeHus
npesBbIileHna
3aaaHHoi
CKOpoCTH
Ota dhyHKUMA gocTynHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.
Korga MY obHapyxuBaeT, 4To dakTu4eckas CKOpOCTb 3reKTpoaBuraTens
NpeBbLILLIAET OMOPHYK YacToTy, MpeBbIAET 3HavyeHne OBHapyXeHHOro
3HaveHuns F05.15, a npogomxutensHocTb npesbilwaeT Bpems F05.16,

91



NOSIBMSIETCA aBapuiHbIN CUTHaN HEWUCnpaBHOCTU npeoGpaaoBaTenﬂ 4acToTbl
E035.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbLIA byHKUMN 3Hau.
Kon
F05.17 3HaueHne 0,0 ~50,0% 20% o
obHapyxeHust (F00.03 makcumarnbHas yactota)
OTKSTIOHEHUS!
CcKOpOCTH
F05.18 Bpemsi 0,0~60,0c 50c o
obHapyxeHust
OTKIIOHEHUS!
CKOpOCTH

OT1a dyHKUMSt JOCTynHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.

Ecnn oTknoHeHve 6Gornblle 3agaHHOro 3HadeHusi B napametpe F05.17,
a npomjormkuTenbHoCcTb Gonblue, 4YeM Bpemsi ODHapyXeHWUst OTKITOHEHUS
ckopocTu B napameTpe F05.18, nogaetca aBapuiHbIN CUrHaN HEUCNPaBHOCTU
npeobpasoBatens 4actotbl E034. Mpu yctaHoBke B napametpe F05.18 0,0 c.
YHKLMSA HeaKTBHa.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOO OyHKLMM 3Hau.
F05.19 Konunuectso 0~20 0 o
aBTOMaTUYECKUX
nepesaryckoB npu
cpabatbiBaHUM
3amT
YcTaHoBUTE KONMUYECTBO rnepesanyckoB npu BO3HNKHOBEHNN OLLIMOKN.
®DyHKUMO- HasBaHue J[ana3oH HaCTPOWKH 3aBoa. Uam.
HanbHbIN KOO, OyHKLUMM 3Hau.
F05.20 WHTtepean mexgy | 0,1~100,0c 1,0c u}
aBTOMaTUYECKUMU
nepesarnyckamu
npu
cpabatbiBaHum
3awmT

YctaHoBuUTE Bpems, yepe3 kotopoe MY gomkeH BbINOMHUTL nepesanyck
nocrie nosiBNeHns oMok,

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIN KoA hyHKUUM 3Hau.
F05.21 Bri6op 0: ocTaHOB Mo UHEpLUUN 00000 u]

OencTeust npu
cpabatbiBaHum

1: OCTaHOB C 3ame/eHnemM
2: npoporxeHne paboTbl
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3aLUTBI.
BapuaHTt 1

Paspsig eauHuu: neperpyska
anektpoasuratens (E007)
Pa3psig necsitkoB: 06pbIB
BXOAHOM hasbl (E012)

Paspsig coTeH: 06pbIB BbIXOAHOM
asbl (E013)

Pa3psap Tbicsu: BHELUHSS
owmbka (E00D)

Pa3psig AecsiTkoB ThiCsY: 06pbIB
CBSI131 MO CETEBOMY NPOTOKOIY
(E018)

F05.22

Bbi6op gencteus
npwv cpabatbiBaHUM
3aLmnThI.

BapuaHTt 2

0: 0CTaHOB MO MHEPLUN

1: OCTaHOB C 3ameAneHnem

2: npogorkeHne pabotbl
Paspsig eaunnu: cboii B pabote
3HKoAepa/nnaThl pacLuMpeHuns
PG (E026)

Pa3psapn necaTkos: peseps
Pa3psp coTeH: peseps
Pa3psap Tbicsiv: neperpes
anekTpoasuratens (E036)
Pa3pspn AecsaTKoB ThicaY:
[O0CTUrHyTO obLlee Bpemst
paboTbl (E020)

00000

F05.23

Bbi6op aenctans
npu cpabarbiBaHun
3aLmnThI.

BapuaHTt 3

0: ocTaHOB MO UHepLUUn

1: OCTaHOB C 3ameAneHnem

2: npoporkeHne paboTbl
Paspsia eauHnL 1 AecsTKOB:
peseps

Paspsig coteH: 4OCTUIHYTO
BpeMsi B COCTOSIHUM OCTaHOBa
(E029)

Pa3spsig Thicsiu: XonocTon xon
(E030)

Pa3psa AecaTkoB Thicsy: 06pbIB
curHana obparHow cBsi3u npu
M0 ynpaenennn (EO2E)

F05.24

Bbi6op aenctaus
npu cpabarbiBaHun
3aLmnThI.

BapuaHTt 4

0: ocTaHOB MO MHEpLUN

1: 0CTaHOB C 3ame/ieHneM

2: npopormkeHne pabotbl
Pa3psa eavHuL: oTKnoHeHne

OT 3afaHHon ckopocTun (E034)
Pa3psig necsTKoB: NpeBsbllLeHNe
3aaaHHol ckopoctu (E035)
Pa3psg coTeH: HekoppekTHble
napameTpbl afeKTpoABUraTens

00000

INSTART®
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Mpn BblGOpe 3HayveHns O Ha gucrinee MY oTtobpasuTtcs EO* wn Gymet
BbIMOMHEH OCTaHOB.

Mpwn BbIGOpe 3HaveHns 1 Ha ancnnee MY otobpasutes A**, Y nponssenér
OCTaHOB C 3amefrieHnem n otobpasntca EO**.

Mpw BbIGOPE 3Ha4eHns 2 Ha aucnnee N4 otobpasnTes A**, n MY npogomxut
paboTy Ha YacToTe, ycTaHOBMEHHON B napameTpe F05.26.

DyHKUMO- HasBaHue [urana3oH HaCTPOWKH 3aBog. U3m.
HanbHBLIN KOA hyHKUMMN 3Hau.
F05.26 YactoTa npu 0: npogormkeHne paboTsbl Ha 0 u]
BblbOpe AeNCTBUA | TekyLlen yactoTe
“npopomkeHne 1: npopormkeHne paboTbl Ha
pa6otb!” OMOPHON YacToTe

2: npoporkeHne paboTbl Ha
MakcuMarbHoi YactoTe

3: npopomkeHne paboTbl Ha
MVUHUMarbHO YacToTe

4: npogomkeHve paboTbl Ha
aBapuiiHOI YacToTe

YacToTa npu Bbibope dyHkuum «pogormkeHne paboTbi».

DyHKUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBog. Uam.
HanbHbIW KOA pyHKUUU 3Hau.
F05.27 Kog owm6kun 0: oTCcyTCTBME HEncnpaBHoCTen - o
Ne1 (nocnepgHsas 1: NnpeBbILLEHNe ToKa Nnpu
3admKenpo- pasroHe (E004)
BaHHas oLnbka 2: npeBbllLEHWe Toka npu
B XypHane 3amMeaneHnn Unu TOPMOXEHNUN

HewucnpasHocTet) | (E005)
3: NpeBblLLEeHWe ToKa Npu
F05.28 Ef:g omGiku nocTosiHHow ckopoctu (E006)
- 4: npeBblLLEHNE HanpsHKeHNs
(npeanocneanss 3MT npwu pasroxe (E002)
sacpukc. ownGika 5: NpeBbILIEHNE HanPsHXKEHUS

B xypHane . 3MT npu 3amenneHun nnm
HeuncnpaBHoCTelR) TopMoxkeHm (E00A)

F05.29 Kop owm6ku Ne3 6: NpeBbILLEHNe HanpPsXKeHUs! - o
(npeabloywas 3MT npu NOCTOSIHHOW CKOPOCTU
3acpukcmposarHas | (E003)
owubka B 7: NOHWXEeHHOe HanpsbkeHue
XypHane 3MT (E001)

HeucnpasHocTen) | 8: Meperpyska anektpoasuratens

(E007)

9: neperpyska npeobpasosartenst
yacToTbl (E008)

10: 06pbiB BXOAHOW chasbl (E012)
11: 06pbIB BbIXOAHON (hasbl
(E013)
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12: neperpes cy1noBoro Moayns
(EOOE)

13: neperpy3ka TOPMO3HOro
pesuctopa (E014)

14: HencnpaBHOCTb KOHTaKTOpa
vnu nnatel nutanus (E017)

15: nonb3oBaTenbCkuii 0Tka3s
(EOOD)

16: owwmbka cBsI3N ceTeBoro
npotokona (E018)

17: owmbBka n3mepeHusi Toka
(E015)

18: owmbka npv naeHTUKKaLMm
napameTpoB aneKkTpoaBuraTens
(E016)

19: 4OCTUrHYT NpeAen BpeMeHn
pabortel (E020)

20: owmbka EEPROM (EOOF)
21: KOpoTKOe 3aMblKaHue
anekTpoaBuraTens Ha 3emnio
(E023)

22: 06pbIB curHana obparHon
cssi3v npu MUA- perynuposaxum
(EO2E)

23: cbon B paboTe aHkogepa/
nnatbl pacwmpenns PG (E026)
24: nHeucnpasHocTb MY (E033)
25: JOCTUrHYTO Bpems B
cocTosiHuM ocTaHoBa (E029)
26: xonocTtoit xon (E030)

27: 6nokvipoBKa Bana unu
cnuwkom Gonbluas Harpyska
(E032)

28: OTKMOHeHWe OT 3ajaHHoN
ckopocTtu (E034)

29: nonbITKa NepeksoYeHns
Mexzy anekTpoasuraTens B
npotecce pabotbl (E038)

30: npeBbllLEeHNE 3a4aHHON
ckopocTtu (E035)

31: neperpes
anekTpoasuratens (E036)
32: HeKOppeKTHbIe NapameTpbl
anekTpoasuratens (E037)

KypHan owwmbok dukcmpyeT 3 nocnegHue owmnbku MY. 0 — otcyTtcTBrE
HeuncrnpaBHOCTEW, a 3Ha4YeHve B AnanasoHe 1 ~ 32 cooTBeTcTBYeT 32 Koaam
OLLNBOK.

O6paTute BHMMaHWe, YTO KOO OLMOKM U3 XypHama He COOTBETCTBYeT
akTnyeckomy Homepy oLnBKKM (OH yKka3aH B ckobkax). [ins 6onee nogpobHoro
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onucaHunsa HeVICI'IpaBHOCTeI;I 1 BO3MOXHbIX CNIOCODOB MX YCTpaHeHusa cm. eriasy
8.

DyHKUMO- HaseaHnue cyHkunn [nana3oH HacCTPOMNKU 3asoa. Uam.
HanbHbIN Koa 3Hau.
F05.30 Pabouyas yactota - - o

npw owwmbke Ne1

F05.31 BbixogHow Tok npu - - o
olwmnbke Ne1
F05.32 HanpsikeHne 3BeHa - - [a]

MOCTOSIHHOTO TOKa
npu owwnbke Ne1

3HayeHnss COOTBETCTBYIOT paboyelt 4YacToTe, BbIXOQHOMY TOKY MU
HanpshxeHuto Ha 3T nNpu TekyLLen HeMCnpPaBHOCTU.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBoa. Uzm.
HanbHbIN KoL pyHKLMM 3Hau.
F05.33 CocCTosiHME BXOOHbIX | - - o
Knemm npw oLnbke
Ne1

BIT9 | BIT8 | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1 | BITO
HDI S9 S8 S7 S6 S5 S4 S3 S2 S1

Korga knemma Haxogutcsi B coctosiHum «BKJl», cooTBeTCTBYOLWMI €l BUT
B ABOMYHON cucTeme paBeH «1», a B coctositHum «BbIKIT» — «0», ntorobiMm
cocTosiHueM B6yaet Habop BCcex 3Ha4YeHNIn BUTOB, NepeBeAeHHbIN B eCATUYHOE
3HayeHue.

DyHKUMO- HasBaHue cdyHKuMn [uana3oH HaCTPOWKHU 3aBopg. Uam.
HanbHbIW KOA 3Hau.
F05.34 CocTosiHne - - =]

BbIXOAHbIX KNIEMM
npu owwmbke Ne1

BIT4 | BIT3 | BIT2 | BIT1 | BITO
DO2 MO1 RA TA FMP
Korga knemma Haxogutcst B coctosiHum «BKI», cooTBeTcTBYOWMIA € 6UT
B OBOMYHOWN cucTeMe paBeH «1», a B cocTtosiHum «BbIKJT» — «0», ntoroebim
cocTosiHueM byaet Habop Bcex 3Ha4YeHuin BUTOB, NepeBedeHHbIN B 4eCATUYHOe
3Ha4yeHue.

96 instart-info.ru



DyHKUMO- HasBanue [unana3oH HacTPOWKKN 3aBoa. N3m.
HanbHbIN KOA OyHKLUUM 3Hau.
F05.35 CocrosHue MY - - o
npu owmbke Ne1
F05.36 Bpewms B pexume - - o
ocTaHoBa npw
owmbke Net
F05.37 Bpewmsi B pexvve - - o
paboTbl npu
oLmbke Ne1
BpeMﬂ B peXXnme oCTtaHoBa U pa6OTbI Ha MOMEHT NoABMNeHns ownokm Net.
®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOO OyHKLMM 3Hau.
F05.38 Pa6ouas yactota | - o
npw owwmbke Ne2
F05.39 BbixoaHoOW TOK - [u}
npw owwmbke Ne2
F05.40 HanpsikeHne - u]
3BeHa
NOCTOSIHHOTO TOKa
npu owwnbke Ne2
F05.41 CocTosiHne - o
BXOZHbIX KNemMMm
npw owwmbke Ne2
F05.42 CocTosiHne - o
BbIXOAHbIX KNIEMM
npu owwnbke Ne2
F05.43 CocrosiHue MY - o
npu owwmnbke Ne2
F05.44 Bpewms B pexume | - o
ocTaHoBa npw
owmbke Ne2
F05.45 Bpewmsi B pexumve - o
paboTbl Npn
ownbke No2
F05.46 PaGoyas yactota | - o
npu owwmnbke Ne3
F05.47 BbixogHowm Tok - o
npu owwnbke Ne3

INSTART®
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F05.48 HanpsixeHnne 3BeHa - - u]
MOCTOSIHHOIO TOKa
npu owmnbke Ne3

F05.49 CocCTosiHMe BXOOHbIX | - - u]
Krnemm npw owumbke
Ne3

F05.50 CocTosiHne - - =

BbIXOAHbIX KNeMM
npw owwmbke Ne3

F05.51 CocTosHue MY npu - - o
ownbke Ne3

F05.52 Bpewms B pexume - - u}
ocTaHoBa npu
owmbke Ne3

F05.53 Bpewms B pexume - - m]
paboTbl Npu oLmbke
Ne3

OnucaHune napametpos 05.38 ~ 05.53 aHanorn4Ho napameTpam

05.30 ~ 05.37.
®DyHKLMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIW KOA byHKUMM 3Hau.
F05.56 ABapuiiHas yactota | 0,0 ~ 100,0% 100% o

Korgna BblbpaH pexum paboTbl NpyM BOZHUKHOBEHUW OLUMOKN Ha aBapuUiHOM
yactote, T0 B napametpe F05.56 yctaHaBnuBaloT 3HayeHue B MpoLeHTax
OoT MakcumanbHoi 4actoTtbl. (100% cooTBeTCTBYET MakCMManbHOM 4YacTtoTe
F00.03)

DyHKUMO- Ha3BaHue dyHKUMMU [rana3oH HacCTPOWKK 3aBoa. U3m.
HanbHbIA KOA 3Hau.
F05.60 Mopor cpabatbiBaHnsa | F05.04 ~ 100,0% 90% o
3aLUMThI NPU HU3KOM
HanpsikeHun

Mpynna F06: ®yHKLMN BXOAHBLIX KNEMM

Cepus LCI umeeT 6 UMPpoBbIX BXOAHbLIX KNeMM, 3 aHarnoroBble BXOAHbIE
knemmbl. Ecnn Tpebyetcs Gonblue BXOAHbIX U BbIXOAHLIX KIEMM, AOCTYMHbI
[OOMONHUTENbHbIE  MHOTO(YHKLMOHArNbHbIE MraTthl  paclMpeHns Bxodos/
BbIxodoB. [lnata pacwupeHnss BXOOOB W BbIXOAOB uMeeT 4 uudpoBbIX
Bxoga (S7 ~ HDI), B koTtopbix HDI MOXeT ucnonb3oBaTbCsA Kak knemma
BbICOKOCKOPOCTHOIO UMMYJIIbCHOMO BXOAA.
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DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIN KOA OyHKUUU 3Hau.

F06.00 BbI6op hyHKLMM 0~50 1 o
knemmbl S1

F06.01 BbI6op hyHKLMM 0~50 2 o
Knemmbl S2

F06.02 BbiGop dyHkLmM 0~50 4 o
Knemmbl S3

F06.03 Bbi6op dyHKLMM 0~50 6 o
Knemmbl S4

F06.04 Bbi6op dyHKLMM 0~50 12 u]
KnemMmbl S5

F06.05 Bbi60op dhyHKLMM 0~50 13 u]
KnemMmbl S6

F06.06 Bbi6op dyHKuMK 0~50 0 o
Kknemmbl S7

F06.07 Boi6op dyHkLMM 0~50 0 o
Kknemmbl S8

F06.08 Bbi6op dyHkLMM 0~50 0 o
Knemmbl S9

F06.09 Bbi6op dyHKLMK 0~50 0 o
knemmbl HDI

3TN napameTpbl WCMOMb3YKTCH [ANA YCTaHOBKM (DYHKLUMM  LUEPOBBIX
BXOAHbIX Knemm (dpyHKUMM KnemMM He MoryT aybnuposatbes). OnucaHuve
3HayeHun ot 0 oo 50 — B Tabnuue.

Tabnuua 6.2 OnucaHve 3HayYeHun

3apaHHoe DyHKUUA OnucaHue u Ha3HayYeHne
3HayeHune
0 Het dpyHkummn [axxe npu Hanu4um curHana Ha Bxoae

He BbIMOMHAETCS HUKaKUX PYHKLWNA.
Heucnonbayemble kneMmbl MOXHO
YCTaHOBUTb B COCTOSIHWNE «HET (PYHKLIMM» BO
n3bexaHne NOXHbIX cpabaTbiBaHWIA.

1 Myck PyHKUMM paboThl B NPSIMOM 1 06paTHOM
HanpasneHum.

2 PeBepc
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10

1

12

13

14

TpexnpoBOAHON pexum
ynpaenenus (CTOI)

ToNYKOBBIV PEXUM,
BpalleHve Bnepes

ToNYKOBBIV PEXUM,
obpaTHoe BpalleHue

OcTaHoB Nno nHepLun

Mepesanyck npu
BO3HVKHOBEHWM OLLINGKM

Monb3oBarenbckas
owmbka

YBenuyeHune 4actoTbl

YMeHbLUEeHNe 4acToTbl

C6poc Ha ornopHyto
yacToty

Knemma 1
MHOrOCTyneH4YaToro
pexuma

Knemma 2
MHOrOCTYNeH4YaToro
pexuma

Knemma 3
MHOTOCTYrNeH4aToro
pexvima

PyHkuma «CTOlM» npu TpexnpoBoAHOM
pexume ynpaenexus. NMogpobHee — cm.
onvcaHune gyHKUMoHansHoro koaa F06.13.

Pabouasi yacToTa TONYKOBOro pexuma,
BPeMsi pasroHa 1 3amMeAsIeHn st TONYKOBOro
pexuma. CM. nogpo6HOe onucaHve
napametpoB F09.06, F09.07, F09.08.

PdyHkuma STO (Bpems cpabatbiBaHus go 80
mc). Mocne nonyyexust komanabl «CTOM»
MY npekpallaet nogaqy HanpshkeHUs Ha
aneKkTpoABUraTerb, NPOLECC OCTaHOBa

He KOHTponupyeTcs npeobpasoBaTtenem
4acToThlI.

[aHHas dyHkuma obecnevmBaeT yaaneHHbIn
nepesanyck npu BO3HUKHOBEHWW OLLIMOKM.
KHonka c6poca Ha naHenun AencTByeT Takum
e obpasom.

[Mpu nocTynneHun nonb3oBaTenbCKon
owwmbkn MY coobLyaer o HencnpaBHOCTH
EOCM.

3afaHue yBenuyeHnst nn yMeHblUIeHNs
YacToTbl, KOrga YacToTa 3aaeTcsi BHeLHUM
TepmuHanom. Korga UCTOYHWK 3adaHus
OMOPHOTO CUrHarna yCTaHOBIEH C KHOMOK
naHenu ynpaeneHusi, OropHyto YacToTy
MOXHO YCTaHOBUTb C MOMOLLbIO KHOMOK
«BBepXx»/«BHU3» UNK KNEeMM C hyHKLUMSIMU
«yBENMYeHne YacToTbI»/«yMEHbLLEHNE
4acToThbI».

PyHKuMa cbpoca Heobxoamma, 4Tobb!
BOCCTaHOBWTb 3a[aHHyI0 4acToTy A0
OMOPHOTO 3HaYeHUs!, YCTaHOBIIEHHOTO B
napametpe F00.10.

YacToTa 3aaeTcs C NOMOLLbIO YETbIPEX
KIeMM, KOTopble MOTyT OGbEeANHATLCS B
KOMGWHaLMW ANs NonyyeHnst 16 ckopocTeil.
Bornee noapobHyto nHbopMaLuuio cM. B
Tabnuue 6.3.
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15 Knemma 4
MHOFOCTYNEeHYaToro
pexuma
16 May3a BpalueHus MY BbINONHAET OCTaHOB, HO BCE NapameTpbl
coxpaHsitoTcsi. [ocne ncyesHoBeHWst
curtana MY BosepallaeTcsi B paboyee
COCTOsIHUE.
17 BbiGop BpemeHu pasroHa | Bbibop BpemeHu nocpeacTBomM kombuHaumm
1 3aMeArnieHus], knemva [OBYX KneMm Ansi Belbopa Mexay YeTblpbMsi
1 BMAAMKM pasroHa u 3ameanenus “llodpobHee
- cM. mabnuuy 6.4
18 Bbi6op BpemeHu pasroHa
W 3aMeArieHuns], knemva
2
19 Knemma BbiGopa MepeknioyeHne mexay kaHanamu «Ax» un
WCTOYHMKA 3afJaHus «B»
OMOPHOro cUrHana
20 Bbi6op vcTOYHMKA Ecnun F00.01 = 1, To AaHHas knemma byget
KOMaHZ nyck/OCTaHoB, BbINOSHSATb NEPEKIOYEHNE UCTOUHMKA
knemma 1 3aAaHusa KOMaHzbl 3anycka Mexay
BXOAHBLIMU KNeMMamMu 1 naHenbto. Ecnu
F00.01 = 2, To AaHHas knemma bynet
BbINOSHATb NEPEKIoYEHNE UCTOYHMKA
3afaHnsa KOMaHbl 3anycka Mexay ceTeBblM
NPOTOKOMOM W MaHENbIO.
21 3anpeT pasroHa n BriokvpoBka curHanoB M3mMeHeHust ONopHOro
3ameaneHust CUrHana oT ApYrux UCTOYHWUKOB (KpoMme
KOMaHZbl BbIKMIOYEHNS).
22 Maysa NNO-ynpaenexHne | OcTaHOB UHTErpanbHON COCTaBnsoLWeN
MWI- ynpasnenus. JanbHenwasn pabota
BbINOSHAETCS Ha TEKyLUeN BbIXOAHOW
yacroTe.
23 C6poc cocTosiHus MK Cbpoc TekyLero coctosHus MK k
HayanbHOMY.
24 May3a Bobynsuum MpeobpasoBartenem 4acToThbl
OCyLLeCTBNSETCA nogaya BbIXO4HOTO
HanpsKeHUs Ha LeHTpanbHoW YacToTe,
a pyHkuMA BOOYyNALMM BpEeMEHHO
OTKMIoYaeTcs.
25 Bxopg cyetunka BbinonHeHne otcyeTa MMMynbcoB
26 C6poc cueTtunka C6pocC faHHbIX CO CYETUMKA
27 KoHTponb anuHbl BbinonHeHve otcyeTa AnnHbI
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28

29

30

32

33

34

35

36

37

38

41

C6poc AnuHbI

3anper ynpaenexus
KPYTALLMM MOMEHTOM

Bbicoko4acToTHbIN
UMMYmbCHBIV BXOA,
(tonbko anst HDI)

HemeaneHHoe
TOPMOXEHUe
NOCTOSIHHBIM TOKOM

Bxop BHeLHen ownbkm
(HOpManbHO-3aMKHYTbI)

3anpeT Ha N3MeHeHune
WCTOYHUKOB 3a4aHuA
4acToTbl

O6patHoe MNAO-
ynpasrnexue

BHeLwuHwmi ocTaHoB 1

Bbi6op vcToYHMKa
KOMaHp, nyck/oCTaHoB,
knemma 2

Maysa NA-ynpaeneHus

Knemma nepekntoyeHuns
mexay napameTpamm
anekTpoasuraTenein

C6poc AaHHbIX ANUHbI

MpeobpaszoBaTens YacToThl He BbINOMHAET
PerynmpoBKy KpyTSLLEro MOMEeHTa.
Mpeobpa3soBarens YacToTbl paboTaeT B
pexvime ynpaBneHusi CKOPOCTbHO.

Bxog HDI BbInonHsAeT gyHKLUMI0 BXOAHON
MMMYINbCHOM KNEMMBbI.

Korga curHan Ha knemme aktueeH, MY
NepeknoYaeTcsl B COCTOSIHME TOPMOXEHUS
NOCTOSIHHBIM TOKOM.

Korga curHan aktuseH, MY coobuiaet 06
owwmbke EOOD 1 octaHaBnuBaeTcs.

Korpa curHan aktuseH, MY He pearvnpyet Ha
M3MEHeHMUs OMOPHOro CUrHana.

Korga curHan akTuBeH, HanpaBneHue
nencrensa NNO-ynpasnexus
NPOTUBOMONOXHO HarpaBneHuio,
ycTaHoBneHHoMy napameTtpom F10.03.

Mpwv ynpaBneHun ¢ naHenu BbINOSHSAET
yHKUMIo kHoMkM « CTOMM» Ha naHenu.

Mcnonb3yetcs Ans nepekiioveHns Mexay
yNpaBreHneM C KIIeMM 1 Mo CETEBOMY
npotokony. Ecnu B kayecTBe BapuaHta
ynpasrieHuns BblIGpaHbl KNeMmbl YypaBrieHust,
TO NpY aKTYBHOM CUrHarne BbIMONHAETCS
nepeknioyeHne Ha ynpasneHue no ceTeBomy
npoTOKONy.

Korga curHan aktuBeH, pyHKuUmA
nHTerpvposanusa npu NUA-

yrnpaBneHun NpuocTaHaBnNMBaeTCs, HO
nponopuuoHansHas u auddepeHumansHas
perynupoBKa oCTaloTCs AENCTBYOLLUMM.

Korga curHan aktueeH, 1o M4
nepeknoyaeTcs Ha rpynny 2 napaMmeTpoB
anekTpoaBuratens; nogpobHoe codepxaHve
cm. 8 mabnuue 6.5.

102 instart-info.ru



43

46

47

48

49

50

Tabnuua 6.3 OnucaHwe yHKUMN

Knemma
MHOro-
cTyneH4aToro
ynpasneHus 4

Bbikn.

Bobikr.

Bbikrn.

MepekntoveHne mexay
napametpamu M-
ynpasneHus

MepekntoyeHne mexay
pexvmamm ynpasneHus
Mo CKOPOCTU/MOMEHTY

ABapuiiHbIi OCTaHOB

BHeLuHWI ocTaHoB 2

3amepneHve ¢
TOPMOXEHUEM
NMOCTOSIHHBIM TOKOM

C6poc BpemeHu B
paboyeMm pexvme

Knemma Knemma Knemma Homep MapameTtp

Koraa ycnosvem nepeknodeHus mexay
napametpamu M[-ynpaenenns senseTtca
BxoaHasi knemma (F10.18 = 1), npu
HeaKTUBHOM curHane Ha knemme, 1o MY
ncnonbayeT F10.05 ~ F10.07. Ecnu curHan
Ha knemme akTueeH, To MY ncnonbsyer
F10.15 ~ F10.17.

Koraa knemma HeakTuBHa, M4 paboTaet
B pexume, onpefeneHHoM napaMmeTpomM
F03.23, Ho Korga knemma akTueHa, M4
nepeknioYaeTcs B APYroi pexumm.

Korga knemma aktmBHa, MY
OCTaHaBMMBaeTCA Ha MakCUMarnbHOW
CKOpOCTU, @ TOK B NpoLiecce ocTaHoBa
orpaHuymBaetcs. dta yHKUUsS
ncnonb3yetcs B TOM crnyyae, korga M4y
[OMKeH BbITb BbIKMIOYEH, KaK TOMbKO
cucTemMa nepevaeT B aBapyMnHoOe COCTOSHME.

B nio6om pexume ynpaBneHusi AaHHas
PYHKUMS MOXET UCMONb30BaTbCA Anst
yMeHbLUEeHNs BpeMeHn 3ameanerus MY,
[aHHoe Bpemsi 3amenneHust pukcmpyetcs
Ha BpeMeHu 3ameanenuns 4.

Korga knemma aktmBHa, MY cHavana
CHWXAET CKOPOCTb [0 YacTOThl Ha4ana
OVHAMUYEeCKOro TOPMOXEHUS!, @ 3aTem
nepeknioYaeT B COCTOSIHNE JAMHAMUYECKOrO
TOPMOXKEHMUSI.

Korga knemma akTuBHa, Bpemsi B pabodem
pexume MY cbpacbiBaeTcs:, U 3Ty yHKLMIO
HeobxoAMMo 1cronb3oBaTb BMECTe ¢
napametpamu F09.43 n F09.54.

KNeéMM MHOroCTyneH4YaToro ynpasneHusa

MHOro- MHOro- MHOro- cTyneHun
cTyneH4aToro | CTYMeH4YaToro | CTyneH4aToro
ynpaBneHua 3 | ynpaBneHus 2 | YnpaBneHus 1

Bbikn. Bbikn.
Bobikrn. Bobikn.
Bbikrn. Bkn.

Bhbikn. Crynenb | F12.02
1

Bkn. CtyneHb | F12.03
2

Bbikn. CryneHb | F12.04
3
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Bbikn. Bbikn. Bkn. Bkn. CtyneHb | F12.05
4

Bbikn. Bkn. Bbikn. Bbikn. CtyneHb | F12.06
5

Bbikn. Bkn. Bbikn. Bkn. Crynenb | F12.07
6

Bbikn. Bkn. Bkn. Bebikn. CtyneHb | F12.08
7

Bbikn. Bkn. Bkn. Bkn. CtyneHb | F12.09
8

Bkn. Bbikn. Bbikn. Bbikn. CtyneHb | F12.10
9

Bkn. Bbikn. Bbikn. Bkn. CryneHb | F12.11
10

Bkn. Bbikn. Bkn. Bbikn. CryneHvb | F12.12
1"

Bkn. Bbikn. Bkn. Bkn. CtyneHb | F12.13
12

Bkn. Bkn. Bbikn. Bbikn. CryneHb | F12.14
13

Bkn. Bkn. Bbikn. Bkn. Crtynewb | F12.15
14

Bkn. Bkn. Bkn. Bbikn. CryneHb | F12.16
15

Bkn. Bkn. Bkn. Bkn. CryneHwb | F12.17
16

Korma onopHbIM curHan 3agaétca MHOroCTyneHYaTbiM  yrpaBreHneM,
3HaveHne B napametpax F12.02 ~ F12.17 cooTBeTCTByeT MPOLEHTY OT
MaKCUMarbHOW BbIXOAHOW YacToTel B napameTpe FO00.03.

MHorocTyneHyaToe ynpaBrieHMe MOXeT WCMonb30BaTbCs ANA 3adaHus
onopHoro curHana MO-perynatopa, 3agaHust HanpsbkeHUs Ans pasfenbHOro
pexuma U/f n T.4. B JONONHEHNE K MHOTOCTYNEeHYaToMy yrnpaBreHuto pyHKUmen
CKOPOCTW, YTOGbI YAOBNETBOPUTL HEOGXOAMMOCTb B MEPEKITYEHUN MexXay
pasnnyHbIMU 3a4aHHbIMU 3HAYEHUSMU.
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Tabnuua 6.4. OnucaHue KnemMm yHKLMM BbIGOpa BPeMeHW pa3roHa v 3aMeaneHns

Knemma 2 Knemma 1 BapuaHT BpemeHu pa3roHa MapameTpbl
1 3ameaneHus
Bbikn. Bobikn. 1 F00.12, F00.13
Bbikn. Bxkn. 2 F09.00, F09.01
Bkn. Bbikn. 3 F09.02, F09.03
Bkn. Bxkn. 4 F09.04, F09.05

Tabnuua 6.5. OnucaHue knemm yHKLMM BbiGopa NepekritoyeHns Mexay ABYMst
Habopamu napameTpoB dMeKTpoaBUraTens

Knemma Ha6op napameTtpoB MapameTpbl
anekTpoaBuratens
Bblkn. Ha6op Ne1 Ipynna FO2
Bkn. Habop Ne2 Ipynna F15
DyHKUMO- HasBaHue J[rana3oH HacTPOWMKu 3aBoa. Uam.
HanbHbIN KOO pyHKLUN 3Hau.
F06.10 Bbi6op Tvna 0: cpabaTbiBaHve no 00000 o
norvkv gns 3amblkaHuio S-DCM
umMcpoBbIx BxogoB | 1: cpabatbiBaHue no
S1-S5 paambikaHuio S-DCM
Pa3spsg eaununu: S1
Pa3spsig necsitkos: S2
Paspsig coteH: S3
Pa3spsg Teicay: S4
Pa3spsig fecsTkoB Thicsy: S5
F06.11 Bbi6op Tvna 0: cpabaTbiBaHue No 00000 o
norvkv gns 3amblkaHuio S6(HDI) - DCM
umcpoBbIx BxogoB | 1: cpabaTbiBaHue no
S6-HDI pa3mblkanuio S6(HDI)-DCM
Pa3spsig eamHuy: S6
Paspsig pecsitkos: S7
Pa3spsig coteH: S8
Pa3spsig pecstkoB Thicsy: HDI
(cdbyHKLMA OTCYTCTBYET B
LCI(S))
F06.12 Bpemsi 0,000 ~ 1,000 ¢ 0,010 ¢ o
unbTpaumm
LMcpOoBbIX BXOA0B
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YTt0o6bl CHM3UTL YPOBEHbL MOMEX U MPEAOTBPATUTL NOXHbIE CpabaTbiBaHUS,

yBennyetre 3Ha4veHue

napametpa F06.12.

Ho yBenuueHune

BpeEMEHU

q)VIJ'IprOBaHI/IH TaKkKe nNpuBeaeT K 3aMeaNIeHN0 OTKNMKa BXOAHbIX KNeMM.

DyHKUMO- HasBaHue [nana3oH HaCTPOMKHU 3aBoa. Uzm.
HanbHbIN KOO hyHKUUM 3Hau.
F06.13 Pexvm 0: ABYXNPOBOAHbIN pexum 1 0 [ ]
ynpaBneHus ¢ 1: ABYXMPOBOAHbBIV PeXum 2
Knemm 2: TPEXNPOBOAHbIN pexum 1
3: TPexXnpOBOAHbIV PeXUM 2
0: ABYXNPOBOAHOW peXuM 1:
KomGuHauum knemm:
K1 Lci
J— Sx {I'I\,"CK Bnepe,ﬂ,]
K2
—— COM (0O1W1IA)
K1 K2 KomaHpa
BbIKJI. BbIKJ1. OcraHoB
BbIKJI. BKI1. PeBepc
BKII. BbIKJI. Bnepén
BK. BKN. OcraHoB
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Mepekmtoyatens K1 — 3anyck B nNpsAMOM HanpasneHue BpalleHUst
anekTpoaBuratens, a K2 — B obpatHom.
1: [IByxnpoBOAHOW pexum 2:

K1 Lci
—/— Sx (nyck sniepen)
K

—/— Sy (eeibop HanpasneHua
BpalLEeHna)

ety COM (061LLLMIA)

K1 K Komanaa
BbIKI. BbIKI. OcraHoB
BbIKI. BKN. OcraHoB
BKI. BbIKI. Bnepén
BKN. BKN. PeBepc

Mepekntoyatens K1 — 3anyck, a HanpaerneHve BpalleHns anekTpoasuraTenst
onpeaensieTcs coctosiHmeM nepekntovarens K.

MpumeyaHue: korga curHan knemm K1/K pencTButeneH, HO W3 Apyrux
MCTOYHMKOB 3aaHnNs KOMaHAbl yrpaBrneHusl NofaeTcs KomaHaa Anst OcTaHoBa,
TO ANS CriegytoLlero 3anycka HeobXxoauMo CHSATb C KIIEMMbl CUrHan 1 nopatb
€ro CHoBa.

2: TpexnpoBOAHbIA pexuM ynpasneHuns 1:
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SB1

j Lc
s Sx (MycK BNepen)

SB2

L e

SB3

To Sz (cTon)

—— COM (06114ii)

Knonka SB3 (H3) sBnsetca noaTeepkparollein 3anyck KNemMMOn, KHomka
SB1—3anyck B npsiMmoM HanpasneHun, SB2 — 3anyck B 06paTHOM HanpasneHuu.
3: TpexnpoBOAHOW pexumM ynpaeneHus 2:

SB1

_.]I LCI
= SX (MyCK BNepea)

K
—/ﬂ Sy (ebifiop HanpaeneHuA

BpaLIEHKA)
SB3

T Sz (cTon)

COM (061mid)

Knonka SB3 (H3) — saBnsetcs noateepxpalolient 3amnyck KrneMMOow,
kHonka SB1 — noaTBepxpatowen 3anyck, nepekntodatens K onpegenser
HanpaBsneHvne BpaLLeHns.

[MpumevaHune: onsi TPeXNpPOBOOHOIO PEXUMA UCMONb3YETCA UMMYMbCHbIV
curHarn.
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OMOPHOW YacToThbI
npu 3agaHunm ¢
KHOMOK NaHenu
ynpaeneHus

DyHKUMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoga. U3m.
HanbHbIN dyHKUMM 3Hau.
Kop,
F06.14 CkopocTb 0,001 ~ 65,535 'u/c 1,00Tyec | o
N3MEHeHWst

Mcnonbayetcs Anst perynupoBkM CKOPOCTU 3afaHWU OMOPHOro curHamna c
KHOMOK WUIn KNEMM:

* Ecnun F00.11 — 2, gnanasoH HacTpoiku coctaensieT 0,001-65,535 lNu/c.

» Ecnn F00.11 — 1, ananasoH HacTpoiku coctaensieT 0,01-655,35 Nu/c.

DyHKUMO-
HanbHbIV
KoA,

HasBanue
cyHKuUMN

[uana3oH HaCTPOWKHU

3aBoga.
3Hau.

U3m.

F06.15

Bapepxka
cpabatbiBaHus S1

0,0 ~3600,0 ¢

00c

F06.16

Bapepxka
cpabarbiBaHus S2

0,0 ~3600,0 ¢

00c

F06.17

Bagepxka
cpabatbiBaHus S3

0,0 ~3600,0 ¢

00c

F06.18

HwxHuin npegen
aHanorosoro
Bxoaa Al1 (ans
curHana 4-20 mA
yctaHoBuTb 2.00)

0.00 B ~ (F06.20)

0,00 B

F06.19

OnopHbIN curHan,
COOTBETCTBYHOLLMIA
HUWXHEMY npeaeny
aHanoroBoro
Bxoga Al1

-100,0 ~ +100,0%

0%

F06.20

BepxHuit npegen
aHarnorosoro
Bxoga Al1

(F06.18) ~+ 10,00 B

10,00 B

F06.21

OnopHbIN curHan,
COOTBETCTBYIOLLMIA
BEPXHEMY
npegeny
aHanorosoro
Bxoga Al1

-100,0 ~ +100,0%

100%

F06.22

Bpemsi
dunsTpaumm Al1

0,00 ~ 10,00 ¢

0,10c
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ﬂ,aHHbIe napamMeTpbl UCNONb3yTCA A4 onpeaeneHna  OTHOWEeHUA
Mexay aHanoroBbiM BXOAHbIM HanpsXeHnem 1 COOTBETCTBYHOLLMM OMNOPHbIM

CUrHasriom.

Koroa aHanoroBbii BxOA SIBMAETCA TOKOBbIM, TOK 1 MA COOTBETCTBYeT
HanpsikeHuto 0,5 B. YBenuybte 3HadyeHve napameTtpa F06.22, 4To6bl CHU3UTL
ypoBeHb nomex. OpgHako yBenuyeHnve BpemMeHun dunstpoBaHus Al samepnut
OTKIMK aHarnoroBOro CurHama Ha M3MeHeHve. YCTaHOBMTe 3TOT napamerp,

nexoast n3 hakTUHeCKUX YCIoBUiA.

100%

0B [0 mA) ’_/_

A
100%" //
v
s 0B (0wmA) ’ Al
/" 108 (20ma)
OO e

Puc 6.12. OmHoweHus1 Mexdy aHarno208biM 8XO0HbIM HaNpsHKeHUeM u
coomeemcmayouwuM OMOPHbIM CUSHATIOM.

®DyHKUMO- HasBaHue
HanbHbIW KOA PyHKLUU
F06.23 HwxHuin npegen
aHanorosoro

Bxoaa Al2 (ans
curHana 4-20 mA
ycTaHoBuTb 2.00)

F06.24 OnopHbIi curHan
COOTBETCTBYHO-
LLNIA HDKHEMY
npeaeny
aHanoroBoro BXoAa
A2

F06.25 BepxHuit npegen
aHarnorosoro Bxoaa
A2

F06.26 OnopHBbIii curHan
COOTBETCTBYHOLLMIA
BepXHeMy npeaeny
aHanoroBoro BXoaa
Al2

F06.27 Bpewms
unsTpaumm Al2

Cnocob HacTpovikun napameTpoB Al2 aHanornyeH

Al1.

[nana3oH HacTPOWKMU 3aBog. Uzm.
3Hau.
0,00 B ~ (F06.25) 0,00 B =
-100,0 ~ +100,0% 0% =
(F06.23) ~+ 10,00 B 10,00 B o
-100,0 ~ +100,0% 100% o
0,0 ~10,0c 0,10 ¢ =

110

HacTpoWke napameTpoB

instart-info.ru



LCI(S))

DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uzm.
HanbHbIW KO4 PyHKLUM 3Hau.

F06.28 HwxHWin npegen -10,00 B ~ (F06.30) 0,10B o
aHanoroBoro (dbyHKUMSI OTCYTCTBYET B
Bxogda Al3 (ans LCI(S))
curHana 4-20 mA
ycTaHoBUTb -6.00)

F06.29 OnopHbI curHan -100,0 ~ 100,0% 0 o
COOTBETCTBYIOLUMIA | (CPyHKLMS OTCYTCTBYET B
HwkHeMmy npegeny | LCI(S))
aHanorosoro
Bxoga Al3

F06.30 BepxHui npegen (F06.28) ~ 10,00 B 4,00 B =}
aHanoroBoro (dbyHKUMs OTCYTCTBYET B
Bxoaa Al3 LCI(S))

F06.31 OnopHbIi curhan, | -100,0 ~ 100,0% 100% o
COOTBETCTBYIOLWMNIA | (PyHKLMSI OTCYTCTBYET B
BEPXHEMY LCI(S))
npepeny
aHanoroBoro
Bxona Al3

F06.32 Bpewms 0,00 ~10,00¢c 0,10 ¢ =}
dunerpauum Al3 (byHKUMSI OTCYTCTBYET B

Cnoco6 HacTpovikn napametpoB Al3 aHanmorM4yeH HacTporke napaMeTpoB

Al1.
®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. Uzm.
HanbHbIN koA byHKUMN 3Hau.

F06.33 MuHumanbHas 0,00 kl'y ~ (F06.35) 0,00kly | o
YyacroTa
MMMNYNbCHOrO
Bxona HDI

F06.34 OnopHbIi curHan, | -100,0 ~ 100,0% 0% o
COOTBETCTBYHOLUMIA | ((DYHKLMS OTCYTCTBYET B
MUHUMarnbHON LCI(S))
YyacrtoTe
MMMNYNbCHOIO
Bxoga HDI

F06.35 MakcumansHas (F06.33) ~ 100,00 kI'y 50,00 o
YyacTtoTa (dbyHKUMS OTCYTCTBYET B Ky
MMMNYNbCHOrO LCI(S))
Bxoaa HDI

F06.36 OnopHbIi curHan, | -100,0 ~ 100,0% 100% o
COOTBETCTBYIOLUMIA | (DYHKLMS OTCYTCTBYET B
MaKkcMmarnsHom LCI(S))
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F06.37

yacTote
MMNYNbCHOMO
Bxoaa HDI

Bpewms
duneTpauumn
HDI

0,00~ 10,00 ¢ 0,10 ¢ =}
(dbyHKUMS OTCYTCTBYET B
LCI(S))

[aHHble napameTpbl MCMOMb3yKTCS ANA 3adaHusi B3aWMOCBA3N Mexay
curHanom Ha nMmnynscHom Bxoge HDI u cooTBeTCTBYHOLLEM OMOPHOM CUrHarne.
Mmnynbcbl MoryT nogaBatbes Tonbko Ha HDI. Cnoco6 HacTpoviku napameTpoB
HDI aHanornuyeH HacTpoike napametpoB Al1. ®yHkunm otcyTtcTaytoT B LCI(S).

DyHKUMO-
HanbHbIV
Kon

F06.38

HassaHue
pyHKUUU

BobiGop kpuson
ans Al

[nana3oH HacTPOMNKU 3aBoa. Usm.
3Hau.
Paspsig eamHuu: BbIGop H.321 o

XapaktepucTuku ans Al
Pa3psig necatkos:

BbIGOp Xapaktepuctuku ans Al2
Paspsia coteH: BbIGop
Xxapaktepuctuku ans Al3

1: XapakrepucTtuka 1

(2 Touku, cm. F06.18 ~ F06.21)
2: XapakTtepucTuka 2

(2 Toukn, cm. F06.23 ~ F06.26)
3: Xapaktepuctuka 3

(2 Touku, cm. F06.28 ~ F06.31)
4: XapakTtepucTuka 4

(4 Touku, cm. F06.40 ~ F06.47)
5: Xapaktepuctuka 5

(4 Toukn, cm. F06.48~F06.55)

Ona aHanorosbix Bxogos Al1, Al2 n AI3 MoxHO BblbpaTb OfHY M3 MATK
XapaKTepUCTUK. XapaKkTtepuctukun 1, 2 1 3 — 370 NomaHble ¢ ABYMS1 OTpe3kamMu,
3afaHHble B rpynne F4. XapaktepucTtuka 4 n 5 npegcrasnsitoT coboli nomaHble
C YeTbIpbMsl OTPE3KaMW.

®DyHKUMO-
HanbHbIV
Kop,

F06.39

HasBaHue
OyHKUMM

Bei6op
HacTpoek
Bxoza Al npu
3HaYeHUn
HanpshxeHns
HUxXe
MWUHUManNbHOTO

[nana3oH HaCTPOWKH 3aBoa. Uzm.
3Hau.
Paspsa eauHnu: Al Huxe H.000 o
HWDKHero npegena ycTaHOBNEHHOro
napameTpa

Paspsag gecatkos: Al2 Huxe
HWDKHero npeaena ycTaHOBNEHHOro
napameTpa

Paspsag coteH: Al3 Hxe HkHero
npeaena yctaHOBEHHOro
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napameTpa

0: cooTBeTCTBYET
MUHUMarnbHOW HacTponke
BXxofa

1:0,0%

OTOT napameTp ucnonb3yeTcs Ans ONpefeneHvusi COOTBETCTBYOLLEN
HacTpOWKW, KOTAa aHanoroBoe BXOAHOE HanpsikeHne MeHblle MUHUManbHOro
3HayeHus Ha Al. Paspsig egnHuu, paspsg OecATKOB W paspsif COTEH 3Toro
napameTpa COOTBETCTBEHHO paBeH HacTporvike ansa Al2, Al2 n Al3. Ecnn
3HayeHWe onpegeneHHoro paspsiga paHo 0, To, Mnpu ycnoeuu, Koraa
aHanoroBoe BXOAHOE HampshkeHWe MeHbLle MUHUMArnbHOTO 3HaYeHus,
MCMonb3yeTcs COOTBETCTBYHOLLAA HacTpomka Bxoga B napametpax F06.19,
F06.24, F06.29. Ecnn 3HaveHne onpegeneHHOro paspsiga pasHo 1, To, npu
YCNOBWW, KOrAa aHanoroBoe BXOAHOE HampsihkeHUe MeHblle MWUHUMAaIbHOro
BXOAa, COOTBETCTBYIOLLEE 3HAYeHWe ITOro aHarnoroBoro BXxoda COCTaBnseT
0,0%.

®DyHKUMO- HasBaHue dyHKUuMmn [urana3oH HaCTPOWKH 3aBoa. U3m.
HanbHbIN KO 3Hau.
F06.40 3apaHne Touku 1 -10,00 B ~ (F06.42) 0,305 [u)
XapaKkTepucTukm 4
F06.41 OnopHbIi curHan, -100,0 ~ +100,0% 0% o
COOTBETCTBYHOLLMIA
Touke 1

XapaKkTepucTukm 4

F06.42 3apaHue Toukn 2 (F06.40) ~ (F06.44) 3,00B o
XapaKkTepucTukm 4

F06.43 OnopHbIii curian, -100,0 ~ +100,0% 30% [mi
COOTBETCTBYIOLLIUI
TouKe 2

XapakTepucTukm 4

F06.44 3agarve Toukn 3 (F06.42) ~ (F06.46) 6,00 B o
XapaKTepucTukm 4

F06.45 OnopHsbIi curHarn, -100,0 ~ +100,0% 60% u]
COOTBETCTBYHOLLMUN
ouke 3
XapaKTepucTUKu

F06.46 BapaHue Toukmn 4 (F06.44) - + 10,00B 10,00 B o
XapaKTepucTvikv 4

F06.47 OnopHbIi curHan, -100,0% ~ +100,0% 100% =
COOTBETCTBYHOLLMIA
TOukKe 4
XapaKkTepucTukm 4
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F06.48 BapaHwue Toukun 1 -10,00B ~ (F06.50) -10,00B | o
XapaKkTepucTukm 5
F06.49 OnopHbIN curHan, -100,0 ~ +100,0% -100% o
COOTBETCTBYHOLLUMN
Touke 1
XapaKkTepucTukm 5
F06.50 3apaHue Touku 2 (F06.48) ~ (F06.52) -3,00B o
XapaKkTepucTukm 5
F06.51 OnopHbIi curkan, -100,0 ~ +100,0% -30% o
COOTBETCTBYIOLLMIA
TOuKe 2
XapaKkTepucTukm 5
F06.52 3agaHue Toyku 3 (F06.50) ~ (F06.54) 3,00B o
XapaKTepucTuku 5
F06.53 OnopHbIN curHan, -100,0 ~ +100,0% 30% m]
COOTBETCTBYHOLUMN
TouYKe 3
XapaKTepucTukm 5
F06.54 3apaHue Touku 4 (F06.52) ~+ 10,00 B 10,00 B o
XapaKkTepucTukm 5
F06.55 OnopHbIii curian, -100,0 ~ +100,0% 100% o
COOTBETCTBYIOLLNIA
TOuKe 4
XapaKkTepucTukm 5
ONCQwsiA S k
100%
ONCgwA G el
o o e 4 ]
/
1
CONTRETSTHRLEE Toue 2 g
C— !
/ i Arcuoe warmmwman Al
TEDQu) H -
\i/‘ 1B 20 ) =

-
SOOTBETE TN T 3

s |

]
/
/

-100%

Puc.6.13. 3a0aHue moyek xapakmepucmuku 4
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Xapaktepuctuku 4 n 5 no3BonsioT BeiCTpaneaTb bonee rmbkue HacTponKu.

DyHKUMO- HasBaHue [nana3oH HacTPoOMnKku 3aBoga. Uzm.
HanbHbLIA KoA byHKUMUU 3Hau.

F06.64 3HayeHune Toukn -100,0 ~ +100,0% 0% =
ckavkoobpasHoro
nepexopa
xapaktepucTukm Al1
F06.65 Hactpoiika 0,0 ~100,0% 0,5% =
[AvanasoHa TouKu
ckaykoobpasHoro
nepexoga
xapaktepuctuku Al1
F06.66 HacTtpoika -100,0 ~ 100,0% 0% o
[AnanasoHa TouKu
ckaykoobpasHoro
nepexoga
xapakrepuctuku Al1
F06.67 HacTtpoiika 0,0 ~ 100,0% 0,5% u]
[AvanasoHa Touku
cka4koobpasHoro
nepexoga
xapaktepucTukm Al2
F06.68 3HaueHue Toukn -100,0 ~ 100,0% 0% m]
cka4koobpasHoro (cbyHKUMSA OTCYTCTBYET B
nepexoga LCI(S))
xapaktepucTukm Al3

F06.69 Hactpoika 0,0 ~100,0% 0,5% u]
[vanasoHa TouKu
ckaykoobpasHoro
nepexoga
xapaktepucTtukm Al1

Bce ananorosble Bxogbl Al1 ~ Al3 aToin cepumn MMeroT YHKLUMIO 3agaHns
3Ha4yeHnsl ckaykoobpasHoro nepexopa. PaboTy gyHKUMKM CckaykoobpasHOro
rnepexofa MOXHO PacCMOTPEeTb Ha CrefylolweM MNpuMepe: Ha aHanoroBoM
Bxode Al1 npucyTcTBylOT konebaHus HanpsbkeHust B guanasoHe 4,90 B ~
5,10 B. Ans ctabunusauuy HanpsikeHus TpebyeTcst ycTaHOBUTL B napameTpe
F06.64 3HaveHne 50% v amnnutyny B napametpe F06.65 Ha 1%. Mocne aToro
BCe konebaHusl HanpskeHWsl B ykazaHHOM AnanasoHe byayT ycTaHaBnmBaTbCs
Ha 3Ha4yeHue 50,0%.

Mpynna FO7: ®yHKLMKN BbIXOAHBLIX KNEMM

B 6asoBow komnnektauum cepus LCl umeet 3 kneMMbl aHanoroBoro Bbixoda
(AO), 1 BbIXOA C OTKPbITbIM KOSNIEKTOPOM, 2 BbIXOAHbIX perne.
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DyHKUMO- HasBanue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA koA cyHKUMN 3Hau.

F07.00 DyHKUMA knemmbl | 0: uMnynbCHbIN Bbixod, (HDOP) 0 o
HDO (dhyHkums 1: umdpoBoii BbIXoA C
OTCyTCTBYET B OTKPbITbIM KOMNEKTOPOM
LCI(S)) (HDOR)

F07.01 ®OyHkums HDO 0~40 0 o
B pexvime
NMMynbCHOro
Bbixoga HDOP
(cbyHKuMst
OTCyTCTBYET B
LCI(S))

F07.02 Bbi6op dhyHKLMM 0~40 3 u]
peneiiHoro
Bbixoda T
(cbyHkums
OTCYTCTBYET B
LCI(S))

F07.03 BbIGop hyHKLMM 0~40 0 o
penenHoro
Bbixoga R

F07.04 BbiGop dyHkLmM 0~40 1 o
Bbixoga M01
(cbyHkums
OTCYTCTBYET B
LCI(S))

YkasaHHble napamMeTpbl UCNONb3yKTCA ONA Bbl60pa (t)yHKLWIVI BbIXOOHbIX
KrnemMm.

Tabnuua 6.6. OnucaHve n HazHaveHve yHKLUNA.

3HauveHune PyHKUMA OnucaHue U HasHavYeHue
0 HeT dpyHkumm Y KnemMMbl HeT hyHKLUN
1 LoctmwkeHne Cwm. onucaHue k F09.24.
MaKkcuMarnbHon
YacTtoTbl
2 DocTtwkenne Cm. onucaHue k F09.20 u F09.21.
nonb3oBaTeNbCKON

Yactotbl FDT1

3 Asapus Knemma nepexoput B coctosiHue «BKJT» npu octaHoBke
M4 no npuymHe oTkasa.

4 Mpepynpexaexue M4 onpepensieT, NnpeBbIIaET N1 Harpyska
0 neperpyake aneKTpoABuraTens nopor npeaynpexaeHuns
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anekTpoaBuraTens neperpyske, Npexae Yem BbINOSHATb (PYHKLIMIO
3awunTbl. Knemma nepexogut B coctosiHme «BKIT» npu
npeBsbiLLeHny nopora npeaynpexaeHus. Mapametpsl
neperpy3kv anekTpoABuUraTernsi CM. B ONUcaHnm K
F05.09 no F05.11.

5 Mpepynpexaernne o | Knemma nepexoaut B coctosiHne «BKIT» 3a 10 cekyHa
neperpyake M4 [0 BKITOYEHUS 3aLLMTbI N0 Neperpyske

6 Pa6ota Ha Hyneson | Knemma nepexogut B cocTosiHne «BKIT», ecrnn MY
cKOpoCTYW (HeT pabotaeT Ha HyneBoWn BbIxoaHON YacTtoTe. Knemma
BbIXOAHOrO curHana | nepexogut B coctosiHve «BblKIT» npu octaHose MY.
B COCTOSIHUM
ocTaHoBa)

7 Pa6oTa Ha HyneBoit | Knemma nepexogut B coctosiHue «BKI», kak ecnu MY
cKopocTy (ecTb paboTaeT Ha HyneBoii BbIXOAHOW YacToTe, Tak U npu
BbIXOAHOW curHan ocTaHoBe.

B COCTOSIHUM
ocTaHoBa)

8 Hoctwkenne Knemma nepexoaut B pexxum «BKI» npu goctmkeHnmn
BEepXHen BepxHen npeaensHon
npeaensHoin 4acToThl.
4acToTbl

9 HocTtwkeHne Knemma nepexoaut B coctosiHue «BKIT» npu
HUXHe [OCTUXEHUW HUXHETO Npeaena 4acToThl.
npeaenbHo Knemma nepexogut B coctosiHue «BbIKI» npu
YacToTbl (HeT ocTaHose 4.

BbIXOHOro curHana
npv ocTaHoBe)

10 HocTtxeHune Ecnu 3HayeHne JocTuraet BennymHbl, YCTaHOBIIEHHOW B
YCTaHOBMNEHHOro F11.08, knemma nepexoguT B cocTosiHue «BKIT».
3HaYeHue CHETUMKa

1 Hocturiyto Ecnu 3HaveHne focturaet BennUmHbl, YCTaHOBIIEHHOW B
3Ha4eHve Havana F11.09, knemma nepexoaut B cocTosiHme «BKJ1».
oTcyeTta Ans
cyéTumka

12 DocTtwkenve anuHel | Knemma nepexogut B cocTosiHne «BKI», korga

3aperycTpupoBaHHoe hakTU4eckoe 3Ha4eHne AnnHb!
npeBblLLAeT 3Ha4yeHne, yctaHoBneHHoe B F11.05.

13 Linkn MK Korpa MNJIK 3aBepluaet oavH LUKD, Knemma Bblgaet
3aBeplueH MUMMYNbCHBIN CUrHanN AnUTensHOCTLI0 250 Mc.

14 HocTurHyTto Knemma nepexoguTt B coctosiHue «BKIl», korga
CymMMapHoe Bpems cymmapHoe Bpemsi paboTbl MY npeBbilaeT 3HayeHue,
B COCTOSIHUM ycTaHoBneHHoe B F09.16.
paboTbl
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15 HocTtwkenne Knemma nepexopgut B coctosiHne «BKJI», ecnin
BEpXHen BbIxogHasi yacTtota Y gocTuraeT BepxHero nnm
npeaenbHoi HWXHero npeaena.

WIN HKHEN
npezensHon
YacToTbl

16 HocTurHyT npegen | Knemma nepexoaut B coctosiHue «BKIT»,

KpyTSLLEro €Cn B peXuMe ynpaBneHnst CKOPOCTbIO BbIXOAHOM
MOMEHTa MOMEHT [OCTUraeT npeaena KpyTsiLero MoMeHTa.

16 HocturHyt npegen | Knemma nepexoaut B coctosiHue «BKI»,

KpyTSALLEro €CINN B peXunMe ynpasneHnst CKOPOCTbIO BbIXOAHOM
MOMEHTa MOMEHT [oCTUraeT npeaena KpyTsLero MoMeHTa.

17 CocTosiHne Knemma nepexonut B coctosiHue «BKJ», ecnu Ha MY
FOTOBHOCTU NnoAaHo NTaHne N He 0BHaPYXXEeHO HEeUCTPaBHOCTEN.

18 Pa6ota M4 Knemma nepexoput B coctosiHum «BKJI», korga MY B
coctosHum «PABOTA».

19 Al1> Al2 Korga curHan Ha aHanorosom Bxoge Al1 Gonblue,
yeM Ha aHanorosom Bxoge Al2, knemma nepexoaut B
cocTosiHe «BKI».

20 Huskoe Knemma nepexonut B coctosiHue «BKJ», ecnu Ha Bxof

HanpsixeHve MY nogaHo NOHWXEHHOE HanpsKeHue.

24 HocTtwkeHne Ecnn cymmaproe Bpems Bkntodenus MY (F08.13)
CyMMapHoro npeBblLLAEeT 3Ha4YeHne, yctaHoBneHHoe B F09.15,
BpPEMEH BO Kremma nepexoamuTt B coctosiHue «BKJITy.
BKITO4EHHOM
COCTOSIHWN

25 HocTtkeHne Cwm. onucaHue K F09.22 u F09.23.
nonb3osatenb-

CKOW 4acToTbl
FDT2

26 HocTtkeHne Cwm. onucaHue Kk F09.31 u F09.32.
YactoTbl 1

27 LoctmkeHne Cm. onucaHue k F09.33 u F09.34.
YacToTbl 2

28 DocTtmkeHne Cwm. onucaHue k F09.39 u F09.40.
Toka 1

29 LoctmkeHne Cwm. onucaHue k F09.41 u F09.42.
ToKa 2

30 HoctwkeHne Ecnu cdyHkumns Bpemenn (F09.43) aktnBHa, knemma
3aaHHOro nepexoauT B pexum «BKJ» nocne Toro, kak Tekyluee
BpeMeHn Bpemsi paboTbl MY gocTuraeT ycTaHOBMNEHHOTO

BpEMEHMU.
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31 LoctmkeHne Ecnu curian Ha aHanoroeom Bxoge Al1 6onbLue
npegena ypoBHs 3HaveHuns F09.47 (BepxHWi1 Nnpefen BXoQHOMo
curHana Al1 HanpsbkeHust Al1) unu Huxe 3Havenns F09.46

(HWXHWIA Npeaen BxoAHOro HanpsbkeHus Al1), knemma
nepexoauT B coctosiHne «BKIT».

32 MapeHve Harpysku Knemma nepexoaut B coctosiHue «BKIT» npu nageHun
0o 0 Harpysku go 0.

33 Pesepc Knemma nepexoaut B coctosHue «BKI», ecrnn MY

pa6oTaeT B 06paTHOM HanpasfeHnu.

34 XonocTow xon Cwm. onncanve k F09.22 n F09.23.

35 [octnxeHne Ecnu Temnepatypa paguatopa mogyns M4 (F08.08)
3aAaHHoN [0CTUraeT 3aaHHOro NoporoBoro 3HavyeHus
Temnepartypbl TemnepaTypbl B napametpe (F09.48), knemma
CUIMOBOrO MoAyns nepexoauT B coctosiHne «BKJT».

36 [MpeBbilweHne Cwm. onwncanve k F09.37 n F09.38.
npenenos
BbIXOHOTO TOKa

37 [ocTtmkeHne Knemma nepexoaut B coctosiHum «BKIT» npu
HWXHEN npeaenbHoii | JOCTWKEHWUN HYDKHEro npeaena vyactotel. Knemma
yacToThl (BbIXogHOW | ocTaétcst B cocTtosiHum «BKIT» npu octaHose M4.
curHan B COCTOSIHAN
ocTaHoBa)

38 CurHan Ecnu B Y BO3HMKaeT HencnpaBHOCTb U
npegynpexaeHusa BbINOJIHAETCA NPOAOIMKEeHNe paboTsl, knemMma B
(nponomkeHne cocTosiHMM «BKJT».
paboTbl)

39 Mpeanynpexaexue Ecnu TemnepaTtypa anekTpogsuratens
0 neperpese pocTturaet Temnepartypbl, yCTaHOBIEHHOW B
QNeKTpo- F05.59 (nopor npegynpexaeHnst o neperpese
asurarens anekTpoABWraTenst), knemma nepexoamuT B

coctosHne «BKI».

40 HocTturHyTto Ecnu TekyLuee Bpems pabotbl MY npesbiwaet
Tekyllee Bpemsi 3HayeHue F09.54, knemma nepexoamT B
paboTbl cocTosiHue «BK/».

®DyHKUMO- HasBaHue [nana3oH HacTPOMNKU 3aBoa. Uzm.
HanbHbIN KOA byHKUMM 3Hau.
F07.06 BbiGop Tvna 0: nonoxuTtenbHas noruka 0000 o

norvikn Ans 1: oTpuuaTenbHas noruka

BbIXOAHbIX Paspspg eanniny: HDO

KNnemMmm Pa3psig necstkos: pene T
Pa3spsig coTeH: pene R
Paspsipg Tbicsy: MO1
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Wcnonbayetca ans ycraHosku norukn knemm HDO, pene T, pene R, MO1.

+0: nonoxwuTenbHasa norvika

CurHan Ha BbIXOAHOM TepMMHane nosBnsercs npu noakntoydeHn k COM n
ncyesaet npu otkodeHnn ot COM.

+1: oTpuuaTenbHas noruka

CurHan Ha BbIXOQHOM TepMuHane ucyesaet npu noaknoyeHnn k COM n
nosiBnsieTcst npu otknoveHun ot COM.

®DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. Usm.
HanbHbIN KoA hyHKUUM 3Hau.
F07.07 Bpewms 3agepxkun 0,0 ~3600,0 ¢ 0,0c u]
cpabatbiBaHus (cbyHKUMS OTCYTCTBYET B
HDO LCI(S))
F07.08 Bpewms 3agepxkun 0,0 ~3600,0 ¢ 0,0c o
cpabatbiBaHua T (cbyHKUMS OTCYTCTBYET B
LCI(S))
F07.09 Bpewms 3agepxkun 0,0 ~3600,0 ¢ 0,0c m]
cpabatbiBaHua R
F07.10 Bpewms 3agepxku 0,0 ~3600,0 ¢ 0,0c o
cpabatbiBaHns MO1 | (cbyHKLMS OTCYTCTBYET B
LCI(S))

OTM napameTpbl UCMONb3YHTCA AN YCTAHOBKM BPEMEHU 3a[epKKu
BbIxogHbIX knemm HDO, pene T, pene R, MO1 oT M3MeHeHus1 COCTOsIHMSA OO0
dakTuyeckoro cpabaTbiBaHNS KNEMMbI.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBoga. Uzm.
HanbHbIN KOA OyHKLUUU 3Hau.

F07.12 BbiGop ¢yHkuum 0~15 0 o
Bbixoga HDOP

F07.13 BbiGop ¢yHKUMM 0~15 0 o
Bbixoga A01

F07.14 Bbi6op pyHKLMM 0~15 1 o
Bbixoga A02
(cbyHKUMS
OTCYTCTBYET B
LCI(S))

YacToTa BbIXoAHbIX MMNynbcoB knemmbl HDOP n3meHsieTcs B gnanasoHe
ot 0,01 kl'y 4O 3HaYeHUss MakcumarnbHOM YacToThbl BbiIxogHoro curHana HDO
(F07.22).

3HauyeHne napametpa F07.22 Haxogutca B auanasoHe ot 0,01 kly go
100,00 kIu. BbixogHon curHan gmuanasoHa AO1 1 AO2 cocTtasnset 0-10 B unu
0-20 MA.
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Tabnvua 6.7. 3aBUCUMOCTb MeXay AuMana3oHamyt WMMYNbCHOTO U @HaroroBOro  BbIXOAOB
COOTBETCTBYOLUMMI 3HAYEHUSIMU (DYHKLUIA

=

3HauyeHue DYHKUNA OnucaHue u Ha3HaYeHue
0 OnopHas YacTtoTa Ot 0 10 MaKcMManbHOW BbIXOAHOW YacToTbl
1 Pabouasi yacTtoTa Ot 0 10 MaKcMManbHOW BbIXOAHOW YacToTbl
2 BbixogHom Tok Ot 0 0o ABYKPaTHOrO HOMWHAMNLHOIO
Toka ABuratens
3 BbixogHoe HanpsikeHue Ot 0 Ao 1,2 BENUYMHBI HOMUHANBLHOMO
HanpsbxeHus MY
4 BbixofHas ckopocTb OT 0 4O MaKCUMarbHOW CKOPOCTH
BpaLLeHUs
5 BbIxogHOM KpyTALLMIA Ot 0 fo ABYKPaTHOrO HOMMHAILHOTO
MOMEHT MOMeHTa ABuUraTens
6 BbixogHasi MOLLHOCTb Ot 0 go ABYKpPaTHOW HOMUHAMBLHOW
MOLLHOCTM ABUraTens
7 MMnynbcHbIv BXOA, 0,01 ~ 100,00 kl'y
8 Al1 0~10B
Al2 0 ~10B (nnn 0~20 mMA)
10 Al3 0~10B
1 3HayeHne AnuHbl oT 0 4O MakcMMarnbHOW 3a4aHHOW ANWHbI
12 3HaueHne cyétymka o1 0 8O MaKkcMarnbHOro 3Ha4YeHus!
cYéTumnka
13 CwrHan no ceteBomy 0,0% ~ 100,0%
npoToKkony
14 100% BbIXOAHOrO TOKa 0,0 ~0A
cootBercTByeT 1000,0A
15 100% BbIXOAHOTO 0,0 ~1000,0 B
HanpskeHus
cootsetcTByeT 1000,0 B
®DyHKUMO- Ha3BaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbIN KOA, OyHKUMM 3Hau.
F07.15 KoadhcpmumeHTt -100,0 ~100,0% 0% o
cmeteHns AO01
F07.16 Yeunenve -10,00 ~ + 10,00 1,00 o
curHana A01
F07.17 KoadhdprumeHt -100,0 ~100,0% 0% o
cmeteHust A02 (cbyHKUMSI OTCYTCTBYET B
LCI(S))
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F07.18 Yeunerue -10,00 ~ + 10,00 1,00 m]
curHana A02 (dbyHkuma otcyteTeyeT B LCI(S))

[MapameTpbl MCNONb3yHTCA ANS KOppekuun apenda Hyns aHaroroBblX
BbIxo#oB. Ecrin «b» — cmeweHne Hynsa, «k» — ycuneHue, «Y» — curHan
nocne Koppekuuu, a «X» — curHan Ao Koppekuum, To hakTU4eckunii BbIXOAHOWM
curHan: Y = kX + b.

KoadpdpumumeHT cmeluenns Hynst 100% ana AO1 n AO2 cooteetcTyeT 10
B (unn 20 mA). Hanpumep, ecnu yHKUMS aHanorosoro Bbixoga — paboyas
4yacToTa, U OXMOAETCsi, YTO BbIXoAHOW curHan byaet 8 B npu vactote 0 'y, a
3 B npu makcvmarnbHOW YacToTe, TO KO3(MULIMEHT YCUNEHUSI [OIMKEH ObiTb
yCcTaHoBneH Ha -0,50, a cmelleHne Hyns yctaHaenmBaeTtcs Ha 80%.

DyHKUMO- HasBaHue [rana3oH HacCTPOWMKU 3aBog. U3m.
HanbHbIN KOA hyHKUUM 3Hau.
F07.19 Yeunenve 0~ 10,00 0 o
curHana AO1
F07.20 Bpewms 0~10,00 0 o
uneTpoBaHUA (cpyHkums otcyTteTByeT B LCI(S))
A02
F07.21 Bpewmsi 0~10,00 0 u]
unsTpoBaHua (cbyHkums otcyTetByeT B LCI(S))
HDO
Bpewmsi BbixogHoro dunstpa AO — onpefeneHvne 4YyBCTBUTENbHOCTU

aHanoroBoro BbiXoAda. anI KornebaHusix Ha aHaroroBOM BbIXOAE MOXET
BO3HUKATb HEeKOppeKTHas TpaHcnAauna CurHana. ﬂ,ﬂﬂ YMEHbLUEeHUA
KonebaHui aToT napameTp MoXeT ObITb 3HAYMTENBHO YBENU4YeH, HO NMpu 3TOM
YYBCTBUTENbHOCTb aHarioroBOro BbiXxoga CHMXaeTcA.

DyHKUMO- HassaHue [unana3oH HacTPOWKK 3aBoa. WUam.
HanbHbIA KOA pyHKUUM 3Hau.
F07.22 BepxHui 0,01 ~ 100,00 kT'y 50,00 o
npegen BbICOKO- | (pyHKLMS OTCYTCTBYET B Ky
4acTOTHOro LCI(S))
VNMMYTbCHOMO
Bbixoaa HDO

OT1oT KOpA d)yHKLlVII/I ncnonb3dyetca ansa Bbl60pa MaKCUMarbHOW 4acToTbl
BbIXOOHOINo uMNynbCa, Koraa KremMmma HDO ncnonb3yeTca B KadecTeBe
BbICOKOYACTOTHOIO MMNyrbCHOro BbiXoAa.
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Mpynna F08: ¢pyHKLUMM NnaHenu ynpaBrneHUs 1 MOHUTOPUHra

DyHKUMO-
HanbHbIV KOA

F08.00

Ha3BaHue
PyHKLUMMU

Maponb
nonb3oBaTens

COCTOSAHUA
[nana3oH HacTPOMNKK 3aBog. U3sm.
3Hau.
00000: naponbHas 3awmTta 00000 o
HeakTUBHa

00001 ~ 65535

Mpwv BBeAeHUN Ntoboro 3HaveHus, otnmnyHoro ot «00000» GyaeT ycTaHoBneH
nonb30BaTENbCKAN Maporb.
kHorky «BBO[». Maponb Takke OyAeT COXpaHeH, ecrnv He MNpOoVCXOAUT
HaXxaTui B Te4yeHne 1 MUHyTHI.

DyHKUMO-
HanbHbIA Kog

F08.02

F08.03

HasBaHue
byHKUMMU

Knonka CTOIN/
CBPOC

OTtobpaxaemble
napameTpbl
MOHWUTOPWHra

B pexume
paboTbl
(ocHOBHbIE)

ﬂ,ﬂﬂ COXpaHeHua naponsa HeobXxoaMMO HaxaTb

[unana3oH HaCTPOWKHU 3aBog. Uam.
3Hau.
0: akTBHa TOMNbKO Npu nogave 1 o
KOMaHA nycka/octaHoBa € naHenu
ynpaeneHus

1: akTMBHa Npu NIOBGOM UCTOUHMKE
KOMaH[, nycka/octaHoBa

0000 ~ FFFF h.008F
But 00: paboyas yactota 1 (')
But 01: onopxas yactota (I'u)
But 02: BbIXOAHOW TOK (A)

But 03: BbIXOOHOE HanpsikeHve
(®)

But 04: oTobpaxeHne ckopocTtu
Harpysku

But 05: BbIXOAHas MOLLHOCTL (KBT)
But 06: BbIXOAQHOW MOMEHT (%)
But 07: HanpsixeHne 3BeHa
nocTosiHHOro Toka (B)

But 08: onopHebii curHan MAO-
ynpaeneHus

But 09: obpaTHas ceasb M-
ynpasneHus

But 10: cocTosiHME BXOAHBIX
Knemm

BuT 11: cocTosiHME BbIXOAHbLIX
KnemMm

But 12: HanpsixeHue Ha Al1 (B)
But 13: HanpskeHue Ha Al2 (B)
But 14: HanpspkeHne Ha Al3 (B)
But 15: Tekylee 3HaveHne
CYETYMKA
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Ecnn napameTp gomkeH otobpaxartbcs Bo Bpemsi paboTbl, TO Heobxoanumo
yCTaHOBWUTb COOTBETCTBYIOLME GUTbI B 1 1 yctaHoBUTL B napametpe F08.03
LUeCTHaALATEPUYHbBIN KBMBANEHT MOMyYMBLLErOCS ABOMYHOIO Yncna.

Hanpumep, npu 3HaveHun no ymonyanuio h.008F (B ABOMYHOW cucteme
0000 0000 1000 1111), T.e. oTOBpaxatoTca paboyas yactota ('u), onopHas
yactoTa (I'u), BeixogHon Tok (A) un BbixogHOoe HanpspkeHue (B), HanpskeHve
3BEHa MOCTOSIHHOTO Toka (B).

Flelsfalafz]1]o]

Pabouas yactota (I'u)

OnopHas vacToTa (I'u)
BbixozHow Tok (A)

BbixoaHoe HanpsixeHve (B)
OTobpaxeHne CKOPOCTU Harpyaku
BbixoaHas moLyHocTb (KBT)

BbixofHo MOMEHT (%)
Hanpspkenue Ha 3MT (B)

15]1a[13/12]11]10]s [s |

OnopHbiit curkan MUAA-ynpaenexns
3H-e curHana obpatHoit cesian MUO-ynp-s
CocTosiH1E BXOAHBIX KITeMM

CocTosiHne BbIXOAHbIX KNemm

Hanp Ha Al1 (B)
Hanpsixenve Ha Al2 (B)
Hanp Ha Al3 (B)

3HaueHue cuétunka

®DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA OyHKUMM 3Hau.
F08.04 Otobpaxaemble | 0000 ~ FFFF h.0000
napameTpbl But 0: 3HaveHne OnuHbI
MOHUTOPWHra B But 01: ctynenb MK
pexvime paboTbl But 02: yacTota
(aon-Hele) BbICOKOYACTOTHOIO MMMYSbCHOTO

BxoAaa (kM)

But 03: paboyas yacrtota 2 (I'u)
But 04: ocTaBLleecs Bpems
paboTbl

But 05: HanpspkeHue Ha Al1 no
Koppekumu (B)

But 06: HanpsbkeHue Ha Al2 o
Koppekuuu (B)

But 07: HanpsixkeHue Ha Al3 no
Koppekuun (B)
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But 08: nuHenHas ckopocTb
But 09: Tekyliee Bpemsa
BKITIOYEHNS NUTAHWS (4)

But 10: TekyLiee Bpemsi paboTbl
(MUH)

But 11: yacTtota
BbICOKOYACTOTHOIO MMMYIbCHOTO
Bxoga (kl'y)

But 12: ycTaBka ¢ npoTokona
ceasn ModBUS RTU

BuTt 13: 3HayeHune curHana
obpaTHoi CBA3MN aHKoAepa
(ckopocTb ()

14: YyacToTa UCTOYHMKA YaCTOTbI
A

(Tw)

15: YyacToTa MCTOYHMKA YaCTOTbl
B (ru)

l7l6 5 [s 3 ]2 1 ]o]

3HayeHune AnuHbI

CoctosiHue MK

3HayeHWe BbICOKOHACTOTHOro BxoAa (KIL)
Pa6oyas yacTota 2 (')

OcrTasBLueecs BpeMs paboTbl
Hanpsikenne Ha Al1 go koppekuum (B)

Hanpsixenne Ha Al2 o koppekuum (B)
HanpsxeHue Ha Al3 1o koppekuum (B)

[15]1a[13]12][11]10]0 [a |

JInHeiiHas ckopocTb

TekylLiee BpeMsi BO BKIMIOYEHHOM COCTOSIHUM

TekyLiee Bpems paboTbl (MUH)

YactoTa HacTponku MMnynbco. (kKM

3HavyeHue curHana no ceTeBomy nNpoToKony
3HaueHue curHana obpaTHoi CBA3N aHKkoaepa
OtobpaxeHue curHana yactotbl A (My) (Mu)

OTobpaxeHue curHana yactotsl B ('y)

Ecnu B cocTosiHuM paboTbl HeobxoaMMo 0TobpasuTb NnapameTp, ycTaHoBUTE
COOTBETCTBYIOLWMN pa3psg Ha 1 u yctaHoBuTe B napametpe F08.04
LuecTHafLaTepUYHbIA 9KBMBANEHT 3TOr0 ABOWMYHOIO Y1cna.

3HauveHure no ymonyanuto h.0000 3HauuT, YTO AOMOMHUTENBbHbIE NAapamMeTpbI
He oTobpaxkalTcs Mo yMOM4aHuio).
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Mapametpbl F08.03 1 F08.04 ncnonb3yloTca ANs yCTAHOBKM 3HAYEHWUW,
KoTopble oTOGpaxatoTcs, korga MY B cocTosiHMM paboTtbl. Bcero MoOxHO
NpOCMOTpPETb A0 32 napameTpoB paboyero COCTOAHUS.

DYHKUMOHANbHbIN HasBaHue [nana3oH HaCTPOWKH 3aBog. Usm.
Ko OyHKUMM 3Hau.
F08.05 OTto6paxaemble | 0000 ~ FFFF H.0063 | o
napametpbl But 00: onopHas yactota
MOHUTOPWHra (M)
B pexume But 01: HanpsixeHne
ocTaHoBa 3BEeHa NOCTOSIHHOTO TOKa
(B)

But 02: coctosiHne
BXOAHbIX KNEMM

But 03: cocTtosiHne
BbIXOAHbIX KEMM

But 04: onopHoe
3HaveHve MAIO-
ynpaBneHus

But 05: HanpsxeHue Ha
Al1 (B)

But 06: HanpsikeHue Ha
Al2 (B)

But 07: HanpsxkeHue Ha
Al3 (B)

But 08: Tekywee
3HayeHne cHéTunka
But 09: Tekylee
3HayeHne OnuHbI

But 10: cTyneHb MK
But 11: nuHenHas
CKOPOCTb

But 12: yactota
BbICOKOYACTOTHOIO
mmnynbcHoro Bxoda (Ku)

[7TelsTalalzT1]o]

OnopHasi yacToTa (')

Hanpsixenne Ha 3T (B)

CocTosiHMe BXOAHbIX KemMM
COCTOsIHUE BbIXOAHbIX KIEMM
OnopHoe 3HayeHve MNNO-ynpaBnexus

Hanpsixenne Al1 (B)

Hanpsxenue Al2 (B)
Hanpsxenue Al3 (B)
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[15]1a[13]12] 11100 [s |

3HaueHue cuéTunka

3HayeHue AnuHbI
CoctosiHue MK

TnHeiiHas ckopocTb

Hactpoiika umnynbcHoro Bxoaa

BapesepBupoBaHo
BapesepBupoBaHo
B3ape3sepBrpoBaHO

Ecnn B coctosHuM ocTaHoBa Heobxogumo oOToOpasuTb napameTp,
yCTaHOBUTE COOTBETCTBYOLNIA pa3psas Ha 1 n yctaHoBuTe B napameTtpe F08.05
LuecTHaALaTepUYHbIN 3KBUBANEHT 3TOr0 ABOMYHOTO YMCna.

3HavyeHne no ymomnyaHuto H.0063 (B gsowyHon cucteme 0000 0000
0110 0011), T e oTobpaxaeTca onopHas 4YactoTa(l'u), HanpskeHve 3BeHa
nocTosiHHOrO Toka (B), HanpsbkeHune Ha Al1 (B), HanpsbkeHune Ha Al2 (B).

DyHKUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBog. U3m.
HanbHBLIN KOA dyHKUMM 3Hau.
F08.06 KoadbcpuumenT 0,0001 ~ 6,5000 1,0000 o
oTobpaxeHust
CKOpOCTYU
anekTpoasuratens

OTOT napameTp MCnomnb3yeTcs ANns PerysiMpoBKM COOTHOLUEHUSI Mexay
BbIxogHow yactoton MY F08.12 n otobpaxkeHnem CKOpOCTU Harpy3sku.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIN KoL pyHKUUU 3Hau.

F08.07 Tekywas 0,0 ~ 100,0°C - °
Temnepatypa
BbINPAMUTENBLHOTO
mocTa

F08.08 Tekywas 0,0 ~ 100,0°C - °
Temnepatypa
CMNOBOro Moayns

F08.09 Bepcus - - °
nporpaMmmHoro
obecneyeHust

F08.10 CymmapHoe Bpemsi 0~655354 - .
paboTbl
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F08.11 CepuiHbIn HoMep - - °
nsnenus

MapameTtpbl F08.07 ~ F08.11 ncnonb3ytoTcs TOMNbKO A5 MOHUTOPWHIA.

DyHKUMO- HasBaHnue dyHkuum [unana3oH HacTPOWKMu 3aBog. Uam.
HanbHbIN KOA 3Hau.
F08.12 Konunuectso 0: 0 paspsagos 1 o
pa3psigoB nocrne 1: 1 pa3psig
3anaTon ans 2: 2 pa3psiga
oTobpaxeHns 3: 3 paspsapa
cKopoCTH
anekTpoasuratens

F08.12 ucnonb3yetcs 4ns yCTaHOBKM KONMMYECTBA 3HAKOB A1 0TOOpaXKeHns
CKOPOCTU Harpy3sku. Huxe npveBoguTcs npumep, 06bACHAOLWNIA, Kak paccuntatb
KO3(PhULMEHT ANSA KOPPEKTHOrO OTOOPAXKEHNSI CKOPOCTU BpaLLEHWS:

npegnonoxvmM, u4to FO08.06 (koadpdhmumeHT oTOBpaxeHnss CKopoCTU
BpalleHus) paseH 2.000, a F08.12 paseH 2 (2 paspsiga). Korga pabouas
yactota N4 cocrasnset 40,00 "y, ckopocTb Harpy3ku coctaenset 40,00x2,000
= 80,00 (oTobpaxkeHne ¢ AByMs paspsigamu nocrie 3ansiton).

DyHKUMO- Ha3BaHue [lnana3oH HacTPOMNKK 3aBoga. Usm.
HanbHbIA KoA byHKUUU 3Hau.
F08.13 CymmapHoe Bpemsi 0~655354 - .

BKNKOYEHUA NMUTAHUA

Ecnu Bpems gocturaeT yctaHOBNEHHOro 3HaveHns B napametpe F09.16, To
BbIXOAHas Knemma ¢ dyHkumen 24 nepexogut B coctosiHne «BKJI».

®DyHKLMO- HasBaHue dyHKummn [nana3oH HaCTPOWKMU 3aBog. U3sm.
HanbHbIN KoL 3Hau.
F08.14 ObLee - - °
3HepronoTpebneHue

Mcnonb3yetcst anst otobpaxeHuss cyMMapHOro aHepronotpednexus MY go
TEKyLLEero MOMeHTa.

128 instart-info.ru



Fpynna F09: pacwmpeHHble hyHKLMN

®DyHKUMO- HasBaHue [unana3oH HacTPoOMnKun 3aBog. Usm.
HanbHbIN KoL OyHKUMM 3Hau.
F09.00 Bpewms pasroHa 2 0,0 ~6500,0 ¢ 3aBucut | O
ot
mozenu
F09.01 Bpewmsi 0,0 ~6500,0 ¢ o
3amenneHus 2
F09.02 Bpewms pasroHa 3 0,0 ~6500,0 ¢ o
F09.03 Bpewmsi 0,0 ~6500,0 c o
3ameanenHus 3
F09.04 Bpewms pasroHa 4 0,0 ~6500,0 ¢ o
F09.05 Bpewmsi 0,0 ~6500,0 ¢ o
3amennenus 4

MmeeTca yeTbipe rpynnbl BpEMEHU pasroHa/daMmeaneHuns, Mexay KoTopbiMu
MOXHO MEPEKIoYaTbCsl C MOMOLLBI Pa3NMYHbIX KOMOWHALIMA COCTOSIHUIA
knemm umdpoBbix Bxodos (S). NMoapobHee cm. onucaxune ¢ F06.01 no F06.05.

DyHKUMO-
HanbHbIN KOA

HasBaHue
pyHKUMUM

[nana3oH HacTPoOMnKu

3aBog.
3Hau.

F09.06

YacTota
TONYKOBOrO
pexuma

0,00 'y ~ (F00.03)

2,00y

F09.07

Bpewms pasroHa
NSt TONYKOBOrO
pexvma

0,0 ~6500,0c

20,0c

F09.08

Bpewmsi
3ameaneHvs
NS TONYKOBOrO
pexvma

0,0 ~6500,0 ¢

20,0c

3TN napameTpbl WCMONb3yTCS ANs ONPEeAerieHnst YacToTbl, a Takke
BpeMeHw pasroHa/3ameanenus MY npy Ton4ykoBom pexxmme. Pexum 3anycka —
«Mpsaimon nyck» (FO1.00 = 0), a pexum octaHoBa — «3ameaneHve Ao
ocTaHoBa» (F01.08 = 0) Bo Bpemsi TOIYKOBOIO pexumMa.
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®DyHKUMO-
HanbHbIA KOA

F09.09

F09.10

F09.11

HaszBaHue [nana3oH HacTPOMNKU

hyHKUMM

YacroTa 0,00 'y ~ (F00.03)
ckaykoobpasHoit
nepecTponKu

Touka 1

YacroTa 0,00 'y ~ (F00.03)
ckaykoobpasHoit
nepecTponku

TouKa 2

[nana3zoH 0,00 'y ~ (F00.03)
ckadkoobpasHoii

nepecTponku

3aBog. Uam.
3Hau.

0,00 'y o
0,00 'y o
0,00 'y o

DYHKUMS CkaukoobpasHON NepecTPOoNKY YacToTbl UCMONb3YeTCs Ans TOoro,
4TO6bI N3bEXKaTh BXOXKAEHUS paboyeit YacToTel NpeobpasosaTens B AManasoH
PEe30HaHCHbIX YacToT cucTeMbl Npueoda. B npeobpasosaternie 4acToTbl cepum
LCl MOXHO YCTAHOBUTb [BE TOYKM CKA4KOOOPa3HOW MepecTpoiku 4acToTbl,
nocre HacTPOWKM KOTOPbIX, KOr4a OMopHast YacToTa okasblBaeTcsi B npegenax
pEes30HaHCHOrO [ManasoHa 4acToT, BbIXOAHasi 4yacTota npeoGpasosartens

aBToMaTn4yeckn BbIXOOAUT 3a npegenbl

PEe30HaHCHOro guanasoHa, 410

npepoTBpaLiaeT paboTy Ha pe3oHaHCHOW YacTtoTe. MNMpuHUMN paboTbl NokasaH
Ha pUcyHke 6.14.

Yactota
nepecTpoim 1

Yacrora
nepacTpoiky 2

A Buixonan uactora (ru)

ckaqooBpasHoi

[Ouanazox

cravkooBpasHoi

Owanason

Bpems (t)

Puc.6.14 lNMpuHyun pabomsi (hyHKUUU cKka4Kkoobpa3HoU nepecmpoliku

130

instart-info.ru



®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog. Uam.
HanbHbIV koA byHKUMM 3Hau.
F09.12 Maysa npu cmeHe 0,0 ~3000,0 ¢ 0,0c o
HanpaBsreHus
BpaLLeHnst

Mcnonb3yetca ans yctaHoBKM BpeMeHu nay3bl Ha paboden yactote 0 Iy
npy CMeHe HanpaeneHus BpaLleHusi, kak Nnoka3aHo Ha pucyHke 6.15

BrixogHan yactoTa (Ty)

Bpametie
Biiepel

4 \

]

Bpemn nayasl

OGpaTHoE BpaLYEHHE

Puc.6.15. Bpems nay3bl npu cMeHe HarnpasieHus epaueHus

®DYHKUMOHaNbHbIA HasBaHue [nana3oH HacTPOMKK 3aBog. Uam.
koA dpyHKUMU 3Hau.
F09.13 Pab6oTa B 0: paspelueHa 0 o
NPOTVBOMOIOKHOM 1: 3anpelyeHa
HanpasneHuu
BpaLLeHns

WcnonbayeTcst Ans 3anpeta BpatueHus MY B o6paTHoM HanpasneHnu.

®DyHKUMO- Ha3BaHue dyHKuMMU [rana3oH HaCTPOWKH 3aBoga. Usm.
HanbHbIN KOO 3Hau.
F09.14 [Oencteue npu 0: paboTa Ha HWXHEN 0 u]
BbICTaBMNEHUN npenenbHoON Yactote
YacToTbl HIKE 1: ocTaHoB
HWXHel npefenbHon | 2: paboTa Ha Hynesown
yacTtoTte

Wcnonb3yeTtcs anst 3agaHus pexxvma pabotel 14, koraa onopHas vactoTa

HWXKE HWXXHEW npeenbHON.

INSTART®
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DyHKUMO- HasBaHue [uvana3oH HaCTPOWKHU 3aBog. U3m.

HanbHbIA KOA byHKUMM 3Hau.
F09.15 Mopor cymmapHoro | 0 ~ 65000 4 Oy o
BPEMeHU

BKIMIOYEHUA NUTaHUS

CooTBeTCTBYOLLas BbIXOAHAs KNemma nepexoaut B cocTtosiHne «BKIT», ecnn
Bpems B F07.13 gocturaet 3HavyeHus1, yCTaHOBIIEHHOIO B 3TOM napameTpe.

®DyHKUMO- Ha3BaHue [nana3oH HaCTPOWKH 3aBog. Usm.
HanbHbIA koA yHKUMN 3Hau.
F09.16 Mopor cymmapHoro 0 ~ 65000 4 Oy o

BpeMeHU paboTbl

CoOTBETCTBYOLLAsA BbIXOAHASA KIeMMa nepexoauT B cocTosiHue «BKIy, ecnn
Bpemsi B F08.10 gocturaeT 3HavyeHus1, yCTaHOBIIEHHOIO B 3TOM napaMeTpe.

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWKMu 3aBog. Usm.
HanbHbIA koA pyHKUUU 3Hau.
F09.17 3awura ot 0: oTknoYeHa 0 o
aBTOMaTUYECKOro 1: BKINOYeHa
nepesanycka

Ecnn ycraHoBneHo 3HauveHve 1, 1o MY He 3anyckaeTcs nNpuv akTUBHOM
curHane Ha kremme nycka (ecrnm BXodHasi KNeMMa HaxoauTCsl B COCTOSIHWM
«BKJT» pgo nogauv nutaHua unu nocne nosieneHuu otkasa). MY BbINOAHUT
3arnyck TornbKO Mocre Toro, kak komaHaa byaeT OTMeHeHa 1 CHoBa 3ajaHa.

DyHKUMO- HasBaHue dyHKuMMN [uana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIVA KOA 3Hay.
F09.18 KoHTponb ckopocTtu 0,00 ~ 10,00 'y, 0,00 'y o

CHWXEHUA 4acToTbl

PyHKUMA ncronb3yeTcs Ans GanaHCMpoBKM pacnpegeneHus pabodyen
Harpysku, Korda HeCKONbKO —dnekTpoaBuratenen  Mcnonb3ylTes  Ans
yrpaBneHus OOHON 1 TOW Xe Harpyskon. BeixogHas vactoTa MY ymeHbLuaeTcs
C yBenuMyeHweMm Harpyskun. MOXHO yMeHbLMUTb pabouyyto  Harpysky
aneKkTpoABuraTens, yMeHbLUMB BbIXOAHYIO YacToTy, peannsoBas 6anaHcMpoBKy
paboyen Harpy3ku Mexay HECKONbKUMMN aneKTpoaBUraTensimMu.
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®DyHKLMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIN KoL OyHKLMUM 3Hau.
F09.19 BbiGop 0: anekTpogguratens 1 0 [u]
anekTpoasuratens | 1: anektpoasuratens 2
MpeobpaszoBatens 4YacToTbl nogdepxuBaer 2 Habopa HacTpoek
anekTpoasuratensa.
®DyHKUMO- Ha3BaHue dyHKuMun Jnana3oH HacTPOWKu 3aBoga. U3sm.
HanbHbIN KoL 3Hau.
F09.20 3HaveHue yactoTbl | 0,00 Iy ~ (FO0.03) 50,00 o
FDT1 My
F09.21 [unanasoH 0,0 ~100,0% 5% u]
obHapyxeHus
yactoTbl FDT1
F09.22 3HaveHue yactoTbl | 0,00 Iy ~ (FO0.03) 50,00 8]
FDT2 My
F09.23 [unanasoH 0,0 ~100,0% 5% 8]
obHapyxeHus

yactoTbl FDT2

Ecnu paboyas yactoTa Bbilwe, Yem 3HaveHne F09.20, BbixogHas knemma ¢
COOTBETCTBYHOLLEN hyHKUMen nepexognT B cocTosiHne «BKJT». Ecnn paboyas
yacTtoTta Huxe 3HadeHnsa F09.20, BbixogHas Krnemma oTKyaeTcs.

[laHHble NnapaMeTpbl UCMOMb3YTCS AN YCTAHOBKU 3HAYEHNs1 0OBHapyKeHns
BbIXOAHOW YacTOThl M 3HaYeHus ructepesmnca. 3HaveHvne F09.21 npegcrasnsiet

cobon NpoueHTHOoe COOTHOLUeHUe 4YacToTbl

obHapyxeHusi yactoTbl (F09.20).

Brimoanas wactora (M)

b
Curdan obHEDYWEHWS ACCTMREHWA NACTATH

(MO, pena)

Yposens FOT

» Bpown (1)

BKn

’;. Bpewn (1)

rmcrepesmca K 3

Puc.6.16. 3HayeHus1 06HapyxeHuUs 8bIXOOHOU Yacmombl
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DYHKUMOHANbHbIN Ha3BaHue dyHKLUMMU [Ounana3soH 3aBoa. Uzm.

Koo HaCTpOﬁKM 3Hau.
F09.24 Ounana3soH goctuxkenus | 0,0 ~ 100,0% 0% o
MaKcMmanbHou (F00.03
YacToTbl (makcumarnbHasi
YyacrtoTa))

Ecnun paboyas yactota NY HaxoguTcs B npefenax ykasaHHOro AuanasoHa
4YacToThbl, BbIXOAHAs KNeMMa C COOTBETCTBYHOLIEW (OyHKUMEN nepexoauT B
cocTosiHue «BKI». MprHuMn paboTbl Noka3aH Ha crieayolem pucyHke 6.17.

BrixogHas vactota (I'y)

I—ﬂuanaaol—l o HADYIKEHUA

....... =

3apgaHue YacToTbl

P Bpema (1)

BKIL BKI.

s i i s i
P=ERES S PRTSHESE [ e

CurHan obHapyeHusa
[LOCTWAEHUA YaCTOThl

B Bpema (1)

Puc.6.17 Juana3oH docmuxxeHusi MakcumarnbHoU Yyacmomal

DYHKUMOHANbHbIN HassaHnue cyHkuun OwanasoH 3asoga. Uam.
Kop, HacTPOMNKM 3Hau.
F09.25 CkaykoobpasHasi 0: BbIKMOYEHA 0 =]

nepecTpoiika 4acToTbl | 1: BKMOYeHa
BO BPEMSI pasroHa u
3amenneHus

Korga paGoyas YacToTa HaxoaMTCs B Npeaernax AuanasoHa ckaykoobpasHom
NepecTpoKM YacToThl, hakTuieckas paboyas yactota Byner nepeckakusaTth
yepes 3afaHHylo amnuTyay (NepexoauT HenoCPeACTBEHHO OT CaMOii HU3KOM
4acTOThl CKayka [0 CamMol BbICOKOM YaCTOThl CKayKa).
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BbixogHasi yacToTa (')

e AMNNNTyaa YacToThl
-
CkaykoobpasHast e CKayka
nepecTpoiika 2
pecTp! I
1 AMNAUTYAa YacToThl
”
P ckauka
CkaykoobpasHast -

nepectpovika 1 Bpewms (1)

Puc. 6.18. CkaykoobpasHas nepecmpolika 4acmomal

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIW KOA4 PyHKLUU 3Hau.
F09.28 Yactota 0,00 Iy ~ (F00.03) 0,00 'y o
nepeknioyeHns
Mexzay BpeMeHeM
pasroHa 1 un

BPEMeHeM pasroHa

F09.29 YacToTa 0,00 "'y ~ (F00.03) 0,00 'y u}
nepekioyeHns
mMexay BpeMeHeM
3ameaneHns
1 v BpemeHem
3amennenus 2

OTa (byHKLIMH aKTUBHAa, Korga Bbl6paH aneKkTpoasuraTenb 1,a nepekxr4veHne
Mexay pasHbiMu  BpemMeHamMu paerHa/samep,neHMﬂ He BbINONIHAETCA C
NMOMOLLBIO KNeMMbI S.

A, Buivogsan wacota (Ty)

CINop=aR “acToTa |
FOB 28 |
F0D.29
Bpsam (1)
»>
Bpeuin Bpana
pasrana 2 MBI 2
EBpeat
Epaun
et ShuaArEAA 1

Puc.6.19. Yacmoma nepekntoqeHusi Mexady epemeHeM 3amedneHust
Mpn pasroHe, ecnu BbIXOAHas YacToTa MeHblle 3HadeHus F09.28,
BblbMpaeTcs Bpems pasroHa 2. Ecnu BeixogHas yacTtota 6onblue, 4em 3HavyeHne
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F09.28, Bbibnpaetcsa Bpemsi pasroHa 1.

Mpu 3ameaneHun, ecnu BbIxoAHAs Yactota Gonblue 3Havenusa F09.29,
BblbMpaeTca Bpemsa 3amennenns 1. Ecnm paboyas 4yactoTa MeHblue, 4em
3HaveHune F09.29, Bbibupaetcs Bpemsa 3ameaneHus 2.

DyHKUMO- HasBsaHue [nana3oH HacTPOMNKK 3aBoga. Usm.
HanbHbIA koA hyHKUMMN 3Hau.

F09.30 Mpuoputet 0: PyHKUMSA HeaKTUBHA 0 o
TONYKOBOrO 1: dbyHKUMSA aKTUBHA
pexuma npu
ynpasneHum ¢
Knemm

F09.31 YpoBeHb YacToTbl 0,00 Ny ~ (F00.03) 50,00y | o
1

F09.32 [OwnanasoH yactotbl | 0,0 ~100,0% 0% o
1

F09.33 YpoBeHb YacToThl 0,00 Ny ~ (F00.03) 50,00y | o
2

F09.34 [wnanasoH yactotbl | 0,0 ~100,0% 0% o
2

Ecnu BbixogHasa vactota N4 Haxogutcs B npedenax AvanasoHa 4acToThbl
perncTpaumm, COOTBETCTBYKOLWAA BbIXOAHaA KrnemMma nepexoanTt B pexnm

«BKI».

BbmoaHas bacToTa L+

YacToTa perucTpaump =
i )
H |
] : 2
{Bxn; BN,

Cocroamne _[—'1 I_"|

BLIXOAHOMD pene BRI BRIk Boli.

PETHETRALMM

Puc.6.20. 3asucumocmb cOCMOSIHUS 8bIXOOHO20 perle om duana3oHa 4Yacmomai

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIN KOA byHKUMN 3Hau.
F09.35 YpoBeHb Toka 0,0 ~ 300,0% (ot 5% u]
XO0CTOro xoAa HOMWHAnNbLHOro Toka
anekTpoaBuraTens)
F09.36 3agepxka 0,01 ~ 600,00 ¢ 0,10 ¢ o
obHapyxeHus

X0nocToro xoga
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Ecnun BbixogHOM Tok MY paBeH nnm MeHblue ypoBHSI OGHapyXeHus Toka
XOfIOCTOro  xoda, a NpOAOIKMUTENbHOCTb MPEBbILAET BPEMS  3aAepPXKKM
0oBHapyXeHUst XONoCcToro XoAa, TO BbIXOAHAA KreMma C COOTBETCTBYHOLLEN
dyHKUMen nepexoanT B coctosHne «BKI».

BoixogHom Tox A

YpoBers
obHapyHeHUR
NOMOCTOM Toka
F09.35
Curian obHapykesms .
XONOCTOND TOKa i i
| BKN. |
i Bpema
i -
1 ] L
"
Epema 3anepsrn oSHapyReHA
xonoctoro Toxa FO8.36
Puc. 6.21. ObHapy»xeHue Xorocmoeo moka
DyHKUMO- HasBaHue [vana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIV KOA PyHKLUN 3Hau.
F09.37 YpoBeHb 0,0% - 3awmTa BbIKIOYEHa 200% o
neperpysku 0.1~ 300,0% (o1
ANeKTpoABUraTenst | HOMUHaNbHOrO TOKa
anekTpoasuUraTens)
F09.38 3apepxka 0,01 ~ 600,00 c 0,00 ¢ o
oBHapyxeHus
neperpysku
anekTpoasuratens

Ecnu BeixogHom Tok MY paBeH ypoBHIO 0OHapyXeHWs neperpysku no ToKy, a
NPOAOIHKUTENBHOCTb NPEBbILLAET BPEMS 3a4ePXKK 0BHapy>XeHUst neperpysku,

BbIXOAHAs KNeMma C COOTBETCTBYHLLEN (DYHKUMEN MEPEXOANUT B COCTOSHUE
«BKI».

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIN KoL OyHKLMM 3Hau.
F09.39 YpoBeHb Toka 1 0,0 ~ 300,0% 100% o
(OT HOMMHaILHOTO ToKa
anekTpoasurarens)
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F09.40 [nana3oH 0,0 ~300,0% 0% o
ToKa 1 (OT HOMWHaNbLHOrO ToKa
anekTpoaBurarenst)
F09.41 YpoBeHb Toka 2 | 0,0 ~ 300,0% 100% o
( OT HOMUHArbHOIO ToKa
aneKkTpoABuUraTens)
F09.42 [OunanazoH 0,0 ~ 300,0% 0% o
ToKa 2 (OT HOMWHarBHOTO Toka
anekTpoaBuraTens)

Ecnn BbixogHom Tok MY HaxoguTcs B Avana3oHe Toka perucrpauumu,
BbIXOAHAsA KnemMma C COOTBETCTBYHLLEN (DYyHKUMEN MepexoauT B COCTOSHUE

«BKI».
A
BrixoAHCH Tok
AnanaioH Toms
PEHCTPAUMM
Lo Bpen
— i >
COCTORNYS BolXORHAM pANE 53‘-'” i
T. BHIKN. BLIKN,
Puc. 6.22. 3agucumocmb cOCMOSIHUS 8bIXOOHO20 perie om duarnasoHa moka
peaucmpauyuu
DyHKUMO- Ha3BaHue [nana3oH HacTPOMKK 3aBoga. U3m.
HanbHbIA KoA pyHKUUM 3Hau.

F09.43 OTcyeT BpeMeHn 0: BbIKMHOYEH 0 o
1: BKIIOYEH

F09.44 McTouHMK 3aaaHus 0: (P09.45) 0 o

oTcyeTa BpeMEHU 1:Al1

2: Al2
3: AI3 (100% aHanorosoro
BXO[a COOTBETCTBYET
3HAYeHUI0 B NapameTpe
F09.45) (dpyHkumA
otcytctayeT B LCI(S))

F09.45 3apaHvie BpemeHn 0,0 ~ 6500,0 MyH 0,0 MuH u}

otcyeta
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OTU napameTpbl WCMOMb3ylTCA ANA peanusaumn  QyHKUMM  3adanHus
Bpemenu MY.

Ecnn napametp F09.43 yctaHoBneH Ha 1, MY HauMHaeT oTcyeT BpeMeHu
npu 3anycke. 1o AOCTMXEHWN YCTaHOBMEHHOW ANuTenbHOCTU Bpemenn MY
OCTaHaBMMBAETCA aBTOMAaTUYeCKW, a BbIXOAHAS KreMMa C COOTBETCTBYHOLLEN
dyHKUMen nepexoanT B coctosHne «BKI».

Kaxabin pa3 npu 3anycke MY HaumHaeT otcyeT BpemeHn ¢ 0 n cumTaet
ocTaBlueecs Bpemsi. [1pogomKMTENbHOCTL MO BPEMEHU 3a4aeTcsl B MUHYTax
B F09.44 n F09.45.

®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
F09.46 Kanu6poska 0,00 B ~ (F09.47) 3.10B o

HWXHero npegena
ypoBHs curHana Al1

F09.47 Kanu6poska (F09.46) ~ 10,00 B 6.80B o
BEpXHero npeaena
ypoBHs curHana Al1

OTu OBa napameTpa WCMonb3ylTcs Ofsi YCTaHOBKM MPeaerioB BXOAHOIO
HanpsbkeHuss ans 3awutel Y. Korga 3HadeHve Ha Bxoge Al1 Gonblue, Yyem
3HayeHne F09.47 nnu meHblue, yeMm 3HaveHne F09.46, BbixogHas krnemma c
COOTBETCTBYHOLLEN pyHKUMeN nepexoguT B cocTosiHne «BKJT», ykasbiBas Ha To,
410 BXx0g Al1 npeBbilaeT npegern.

DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIA KoA hyHKUMUM 3Hau.
F09.48 Mopor Temnepatypbl 0~100°C 75°C a]

CuoBoro moayns

Korga Temneparypa pagunatopa N4 gocturaet 3Ha4eHnst 3Toro napameTpa,
BbIXOAHAsA KNemMma C COOTBETCTBYHLLEN (DYyHKUMEN MepexoauT B COCTOSHUE
«BKJl», ykasblBas Ha TO, 4TO TemnepaTtypa MoAyns AOCTUraeT NoporoBOro
3HaYeHUs.

DyHKUMO- HassaHue [unana3oH HacTPOWKK 3aBop. WUam.
HanbHbIA KoA PyHKUMU 3Hau.
F09.49 YnpasneHve 0: BKMIOYEH TOMbKO BO 0 u]
BEHTUIISITOPOM Bpemsi pabotbl
oxnaxaeHust 1: BKMIOYEH Beeraa

Wcnonbayetcs Ans HacTpolku paboyero pexuma BeHTunstopa. Ecnu atot
napameTp ycTaHoBneH Ha 0, BeHTunsATop paboTaeT Toraa, korga pabotaet MN4.
Korga MY B cocTosiHUM ocTaHOBa, OXMaxaatoLLmin BEHTUNSTop paboTaeT, ecrnv

139



Temnepatypa paguatopa Bblwe 40°C, u npekpawaetr paboty, ecnu
Temnepartypa pagunatopa Hwke 40°C. Ecnu aTOT napameTp yCcTaHOBMeH Ha 1,
oxna»marou_mﬁ BEHTUIATOP NpoaoIKaeT paGOTaTb npu nogadvye nUTaHUA.

®DyHKUMO- HasBaHue [nana3oH HacTPomnku 3aBog. U3m.
HanbHbIA KoA pyHKUMUM 3Hau.

F09.50 [asnexuve Bbixoga 0,0 ~ (F10.01) 0 [u}
13 CrsLLEero pexmma

F09.51 Bpemsi 3apepxku 0,0 ~6500,0c 0,0c [u}
BbIXoAa u3
cnswero pexvma

F09.52 YacrtoTta nepexopa 0.00 'y ~ (F00.03) 0,00y | o
B CMALLMIA PEXNM

F09.53 Bpemsi 3agepku 0,0 ~6500,0c 0,0c [u}
nepexoda B CrsiLumn
pexum

[aHHble napameTpbl MCMOMb3YKTCH AN peanu3auuy  «Crsiwero»
pexuMa Ons pelleHus 3adadv no nopgepXkaHuio MNOCTOSHHOTO AaBneHust
BOAbl B cucTemax BopgocHabxkeHus. MY nepexoauT B «ChsWMNA» PEXUM U
aBTOMaTUYeCKV OCTaHaBMMBAETCS N0 UCTEYEHUN BPEMEHW 3afiepXKK/ nepexoaa
B «cnsawmny pexum (F09.53), ecnu onopHas YacToTa HUXe UNnu paBHa YacToTe
nepexofa B «cnswun» pexum (F09.52).

Bbixog n3 «cnsilero» pexumMa npou3onaeT, ecnu ornopHasi Yactota Gyaet
BbllLE MNKU paBHa 4acTtoTe Bbixoaa u3 pexuma (F09.50) n otcueTa BpemeHn
3agepxkn (F09.51).

«Cnawmiiy  pexmMm He MoxeT pabotaTb npu peanusauum
= | MWO-ynpaBneHuss B obGpaTHOM HanpaBneHuu (Korga 4acToTa
= | yBEMUUMBAETCA C YBENUYEHUEM cCurHana obpaTHoW CBSA3M).
Ona BkntodeHus [MU[-ynpaBneHuss B oGpaTHOM HampaBneHun
HeobxoaMMo BbIKMUUTL «Crawminy pexxum (F09.50=0; F09.52=0).
[na peanu3auuv gaHHOW BO3MOXHOCTW MpW 3aka3e Heobxoammo
3anpocuTb cneyuanbHoe oGHOBMEHME.

Ecnn paBnenune npobyxaeHns 1 YacToTa nepexoda B «ChSALMN» Pexnm
ycTaHoBneHbl Ha 0, TO AaHHble PYHKLMM OTKITHOYEHbI.
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®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIN KoL OyHKLMM 3Hau.

F09.54 YcTaBka TekyLero 0,0 ~ 6500,0 MyH 0,0 MyH [u}
BpPEMEHMN paboThbl

Ecnn TeKyllee BpemMsa paﬁOTbI AOoCTUraeT 3Ha4eHus, yCTaHOBJTIEHHOIO B 3TOM
napamMeTpe, TO BbIXOOHasA Krnemma c COOTBeTCTBy}OLLl,eVI d;)yHKLI,I/IeVI nepexoauT B

cocTosiHue «BKJI».

DyHKUMO- Ha3BaHue [nana3oH HacTPOMKU 3aBoga. Usm.
HanbHbIA koA byHKUMUU 3Hau.
F09.55 BepxHuin npegen 0,00 ~ 15,00 'y 12,00My | o
paboyeit 4acToThbl
nepekxrnoyeHns
DPWM

[ercTBUTENBHO TONBKO ANS MeToga ynpasnenus U/F.

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWKMu 3aBoa. Usm.
HanbHbIA KoA, PyHKUMM 3Hau.
F09.56 Cucrema LLUAM- 0: acuHxpoHHas mogynsaums | 0 o
Moaynsumm 1: peseps

[encTBuTensHO Tonbko Ans MeToga ynpasnexust U/F.

DyHKUMO- HasBaHue [nana3oH HacTPOMKU 3aBog. U3m.
HanbHbIA koA pyHKUUU 3Hau.
F09.57 Bbi6op pexuma 0: 6e3 komneHcauumn 1 u]
KOMMeHcaLmmn 30Hb! 1: pexxum komneHcaumm 1

HEYYBCTBUTENBLHOCTN | 2: peXum KoMneHcaumm 2

JtoT napameTp pekoMeHOyeTCA W3MeHATb TOJNbKO Mnpu cneunanbHOM
TpeﬁOBaHMVI Ana  BOMHbI  BbIXOAHOINO  Hanpsi>KeHua  Unu konebaHuin
anekTpodsuratens. Bbicokas MOLWHOCTb MpeanonaraeT UCrnonb3oBaHue

pexuma KomneHcaumm 2.

®DyHKLMO- HasBaHue [nana3oH HacTPomnKku 3aBoga. Uzm.
HanbHbIA KoA PyHKUMMU 3Hau.
F09.58 BbibopoyHas 0: HeaKTUBHa 0 o
my6vHa WM 1~ 10: ypoBEHb CHUXEHUS

oToT napameTp MOXXHO MUCNOJNb30BaTb AJ1A CHMXEHUA WymMa U YMEeHbLUEeHUSA
SJIEKTPOMArHUTHbIX NOMeX.
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®DyHKUMO- HasBaHue [vana3oH HacTPonku 3aBop. WN3m.
HanbHbIN Kop chbyHKUMMN 3Hau.

F09.59 OrpaHuyeHve Toka | 0: HeakTUBHO 1 o
1: aKTMBHO

Mpu  ANWTENBHOM  WCMOMb30BaHWM  BbICTPOro  orpaHuyeHus MY
neperpeBaeTcs U MOXET BbITb NOBPEXAEH.
OTOT napameTp MOXeT ObITb UCMONb30BaH AN 3alWTbl OT Neperpy3ku no

TOKY.

®DyHKUMO- HasBaHue J[Ourana3oH HacCTPOWMKKN 3aBoa. Uzm.
HanbHbIA Kop dpyHKUMM 3Hau.
F09.60 KomneHcauus 0~ 100 5 o

o6HapyxeHusi Toka

OB6bI4YHO He TpebyeTcs MeHsITb 3TOT NapameTp.

DyHKUMO- HasBanue [unana3oH HacTpomnkun 3aBoga. U3m.
HanbHbIN KOp dyHKUMM 3Hau.
F09.61 YpoBeHb 60,0 ~ 140,0% 100% o
MOHUXEHHOTO
HanpsxeHns

OO6bI4YHO He TpebyeTcst MEHSATb ATOT NapameTp.

Knacc HanpsikeHus Ba3oBoe 3HaYeHue ToYKMn
MOHMXEHHOro HanpsHkeHus

TpéxdasHbin 230 B 200 B

TpéxdasHbin 400 B 350 B

TpéxdasHbiii 690 B 650 B

DyHKUMO- HasBsanue [nana3oH HacTPoOMnKu 3aBoga. U3m.
HanbHbIN KOp, dyHKUMM 3Hau.
F09.62 BbiGop pexvma 0: onTyMU3aums He 1 o

onTummsauum SVC aKTMBHa
1: pexum onTumnsauum 1
2: pexum onTummaaumm 2

Pexum ontummsauum 1: MOXeT wucnonb3oBaTbcs, korga Tpebyetcs
ynpasrieHne ¢ BbICOKOW CKOPOCTbLIO.
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Pexum ontummusaumm 2: MOXET WCMNonb30BaThCs,

korga Tpebyetca
ynpasneHne ¢ BbICOKUM MOMEHTOM.
®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbLIW KOA byHKUMM 3Hau.
F09.64 YpoBeHb 200,0 ~ 2500,0 B BaBucut | O
NOBbILUEHHOTO ot
HanpsixeHnst

mogenu
OO6bI4HO He TpebyeTcst MeHSATb 3TOT MapameTp.

Knacc HanpsixeHus Ba3oBoe 3Ha4yeHue TOUKU

NMOBLIWEHHOro HanpshxeHus
TpéxdasHbin 230 B

400,0 B
TpéxdasHbin 400 B 810,0B
TpéxdasHbin 690 B 1300,0 B

Fpynna F10: NMapameTtpsbl MAQ-ynpaBneHus

MWA-ynpaBneHne — aT0 06OWMIA MeTOA4 YnpaBfeHusl MpOLIeCCOM.
MY  perynvpyer BbIXOAHYHD 4YacTOTy MpW MOMOLLM MPOMOPLMOHaNbHON,
MHTerpansHon, AuddepeHumansHoOM COCTaBnsloWen perynaTopa, Kotopas
CpaBHMBaET NnokasaHusi curHana obpaTHON CBA3W U 3aaHHOro curHana.

[aHHas yHKUMSA NpUMEHsieTcs Ans  ynpaBlieHWst TEeXHONOrMyecknmMm
npoLeccaMmu, TakMMy Kak KOHTPOSlb MOTOKa, KOHTPOMb AaBIEHWUsI Y KOHTPOMb

TemnepaTtypbl. Ha cnepylollem pucyHke nokasaHa npuHUMnuanbHas 6nok-
cxema MNIO-perynupoBaHums.

Heroduaa
sacmama
(nopHom = -
ndonue MH-pezynupobone HOCMmoma s T
i o Ee I | [T ; Oomax
! ! I CKOPOEMU
iy \‘I ==
bummp
[ 1 OfipomHe chAe
1 |

Puc.6.23 Cxema N [-peeynuposaHusi
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®DyHKUMO- HasBaHue
HanbHbIN KOA hyHKUMM
F10.00 MIcTO4HMK onopHoro
curHana Ng-
ynpasneHus
F10.01 YcTaBka onopHoro

curnana NiAQd-
ynpaeneHus

3aBoa.
3Hau.

[nana3oH HacTPOWKU

0: NOCTOAAHHOE 3HaYeHue 0
(F10.01)

1: A1

2: AI2

3: Al3 (dpyHKUMs oTCyTCTBYET
B LCI(S))

4: BbICOKOYACTOTHbIN
MnynbcHbIN Bxog HDI
(cbyHKUMS OTCYTCTBYET B
LCI(S))

5: npotokon cesian Modbus
RTU

6: MHOrOCTYneH4aTbIVi PEXUM
7: NOTEHUMOMETP naHenun
ynpaeneHus

0.0-F10.04 5.0

U3sm.

F10.00 ncnonb3ayetcs Anst Bblbopa UCTOMHUKA 3a[jaHUsi OMOPHOro curHana
MNO-ynpaeneHus. OnopHoe 3afaHve ABMSIeTCH OTHOCUTENbHOW BENUYMHOW
n Haxogutcst B avanasoHe ot 0,0% po 100,0%. CurHan obGpaTHoi cBsi3u
MNO-perynaTtopa Takke ABNSETCS OTHOCUTEnbHOW BenuuuHon. Lenb MAO-
perynupoBaHusi — YpaBHATb CUrHam 3ajaHvus U curHan obpaTHoW CBS3W.
MapameTpbl F10.00 u F10.02 He MoryT GbITb OAHOBPEMEHHO YCTaHOBMEHbI B

3HayeHue 5.
®DyHKLMO- HasBaHue
HanbHbIA KoA pyHKUMM
F10.02 McTouHuK curHana

obpatHoii cBsi3n
MAO-ynpasnexus

3aBoga.
3Hau.

0: Al 0
1:Al2

2: AI3 (cpyHkums
otcytctayeT B LCI(S))

3: pasHocTb Al1- Al2

4: BbICOKOYACTOTHbIN
MMnynbcHbln Bxog HDI
(byHKUMSA OTCYTCTBYET B
LCI(S))

5: npotokon cea3n Modbus
RTU

6: cymma Al1+AI2

7: makcumym n3 Al1 n Al2
8: MuHUMyM 13 Al1 n Al2

[nana3oH HacTPOWKU
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OTOT napameTp Mcnonb3yeTcs Ans Bblbopa UCTOYHMKA curHana obpaTtHon
cesa3n [MWO-perynsatopa. O6patHas ceasb [MW[-perynsatopa aensercs
OTHOCUTENBHOW BENUYUHON 1 HaxoguTcest B AnanasoHe ot 0,0% po 100,0%.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. U3sm.
HanbHbIN KOL OyHKLMM 3Hau.
F10.03 Hanpasnenve 0: npsimoe (4actoTa 0 o
nevicteua NAO- YMeHbLLaeTcsa ¢
ynpaenenus yBENnuYeHnem curHana

obpaTHoii cBsi3n)

1: obpaTHoe (4acTtota
yBenuunMBaeTcs ¢
yBenuyeHneM curHana
obpaTHoit cBA3M)

OTOT napameTp ucnonb3yetcs AnA Bblbopa MCTOYHUKA curHana obpaTtHow
cesa3n [WO-perynsatopa. O6patHas ceasb [MW[-perynstopa gaensertcs
OTHOCUTESNbHOW BENUYMHON 1 HaxoguTcs B AnanasoHe ot 0,0% go 100,0%.

[nsa skntoverus NMAO-ynpaeBneHnsa B o6paTHOM HanpaeneHun Heobxoanmo
BbIKMIOYNTL «Cnawmn» pexvm (F09.50=0; F09.52=0)

®DyHKLMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIW KOA OyHKLUMM 3Hau.
F10.04 MakcumansHoe 0 ~ 65535 10.0 o
3HayeHue
fAvanasoHa
curHana NAQ-
ynpaeneHus

3HayeHne 9TOro napameTpa ABnsieTcs 6e3pa3mMepHON  BENUYMHOMN.
Mcnonb3yetca Anst ycTaHOBKM 3aAaHHON BenuuuHbl curHana MO-ynpaenexns
1 BEMWYMHbI CMrHana obpaTHou CBA3N.

OTHOCMTENbHOE 3Ha4YeHWe curHamna obpaTHOM CBA3M K curHany,
yctaHoBneHHoMy Ha MN[ B %, cooTBeTcTBYET 3HaveHuo F10.04.

DyHKUMO- HaseaHue dyHKunn Ouana3soH 3aBop. WUam.
HanbHbIN KoA HacCTPOMNKM 3Hau.
F10.05 [MponopuvoHanbHbI 0.0 ~100.0 20.0 o

koacpcpuumeHT MNAO-
ynpasnexus KP1
F10.06 Bpemsi 0.01c~10.00c 2.00c o

nHTerpuposanus NAA-
ynpaenexus T12

F10.07 Bpewms 0.000 ¢ ~ 10.000 ¢ 0.000c | o
anddepeHumpoBaHust
TD1
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Yem Bbllle 3HavyeHue nponopuuoHanbHoro ycunenuss KP1, tem 6Gonblue
o6bem perynmpoBkM U TeM BbICTpee OTKMMK, HO CMMLLKOM G0MbLUOe 3HaYeHue
MOXET BbI3BaTb konebaHus B cucteme; 4em Huxe 3HaveHne KP1, Tem 6onee
yCcTon4MBa cuctemMa v MeasfieHHee OTKMUK. Yem Bbille 3HavyeHue BpeMeHM
nHTerpmpoBaHusa T11, TeM meaneHHee oTKNMK 1 6onee cTabunbHbIV BbIXOQHOW
CUrHan, XyXe CrnoCOBHOCTb KOHTPONS (hnyKTyauuii MHTEHCUBHOCTW CUrHana
obpaTHon CBA3W; YeM Huxe 3HadeHune TI1, Tem GbICTpee OTKIUK U CUnbHee
ryKTyaumm BbIXOAHOMO CUrHana; CrMLLKOM HU3KOe 3HavyeHne MOXET Bbl3BaTb
konebaHuns. YcCTaHOBWTbL npeden ycunexwns auvddepeHumaropa MOXHO
npu nomowy BpemeHn auddeperHumposanus TD1 Takum obpas3om, 4TOObI
obecneuntb HeobXoAMMBIN YpOBeHb AnddepeHUmanbHOM CocTaBnsaowWwen Ha
HU3Kon W Bbicokon yactoTe. Yem Gonblue Bpems gudpdepeHumpoBaHms, Tem
BbllLEe Anana3oH perynmpoBKu.

DyHKUMO- HasBaHue [vana3oH HaCTPOWKMU 3aBoga. Uzm.
HanbHbIW KOA pyHKUUU 3Hau.

F10.08 Yacrota cpesa 0,00 ~ (F00.03) 0.00 'y o
npu obpaTHoM
HanpasneHum
npevicteua MNAO-
ynpaenexusi

Korga BbixogHas yactota npuv MNWO-ynpaBneHun SBnsieTcs oTpulaTensHom
(obpaTHoe HanpaBneHue BpalleHust MY), 3agaHHoe 3HaYeHWe U 3HaveHue
obpatHon cBasm MWL MoryT coBnagatb. B onpenenénHbix onepaumsx
3anpeLaeTca MCnonb3oBaTk BbICOKYD 4acToTy MpW OBpaTHOM BpaLLEeHWW.
PdyHkuma F10.08 nprmMeHsieTcs Ans yCTaHOBKM BEPXHEro nopora npu o6paTtHom
HanpaBneHuu BpaLLeHus.

DyHKUMO- HassaHue [nana3oH HacTPONKK 3aBop. WUam.
HanbHbIA KoA pyHKUMUM 3Hau.
F10.09 Mpenen 0,0 ~100,0% 0% =
oTknoHenus M-
ynpaeneHus

Ecnun curHan paccornacosanus MU MeHbLUe 3Ha4eHWs, YCTaHOBIEHHOIO
dyHkumen F10.09, perynuposka MWA-ynpaBneHns npepbiBaeTcs. Huskoe
3Ha4yeHMe curHamna paccornacoBaHus CTabUNU3NPYeT BbIXOAHYIO YacToTy,
4YTO HeoOXOAUMO AN OnpefenéHHbIX onepauui ynpasreHns C 3aMKHYTbIM
KOHTYPOM.
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Puc.6.24. OTknoenwve NMO-ynpasneHus

®DyHKUMO- HasBaHue dyHKuMuU [nana3oH HacTpPoOWKu 3aBoa. Uam.
HanbHbIW KOA 3Hau.
F10.10 Mpenen 0,00 ~ 100,00% 0.1% o
AnbdepeHumnansHoi
cocrasnstowen M-
ynpaeneHus

Wcnonbayetca Ans  ycTaHOBKM  Auanas3oHa  AuddepeHumanbHoro
ko3 umumeHTa MO-perynatopa. Mpwn MO-perynupoBaHum
anddepeHumanbHbIn KO3MMOULMEHT MOXET Bbl3BaTb koriebGaHusi CUCTEMbI.
Moatomy anddpepeHumnansHoe perynuposanue MNMUO-ynpasneHns orpaHn4yeHo
HebonbLUMM AnanasoHOM.

DyHKUMO- HasBaHue [unana3oH HaCcTPOWKMU 3aBoga. U3m.
HanbHbIA Koa OyHKUMMN 3Hau.
F10.11 Bpems naveHexus 0,00 ~ 650,00 c 0.00¢c u]

OMOPHOTO curHana
M- ynpasnenus

Mapametrp F10.11 onpegensieT Bpems, Heobxogumoe ANS U3MEHEHUS
HacTpovkun MO ot 0,0% mo 100,0%. CurHan W3MEHsieTca FMHEWHO B
3aBMCUMOCT OT BPEMEHW W3MEHEHUSi, yMeHbllasl BnuUsiHUE BHE3arnHoro
N3MEHEHUsI cUrHana Ha cucTemy.

DyHKLMO- HasBaHue [nana3oH HacTPOWKu 3aBoga. Uzm.
HanbHbLIA KoA byHKUMMU 3Hau.

F10.12 Bpewmsi 0,00 ~ 60,00 ¢ 0.00c =
dunsTpoBaHUs
curHana obpartHon
ces3un MNAA-
ynpaeneHus
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F10.13 Bpewmsi BbixogHOro 0,00 ~ 60,00 ¢ 0.00c o
dunerpa M-

ynpaenexus

F10.12 ncnonb3yetcs ans dpunstpoBaHusi curHana obpartHon ceasu MAL-
perynsitopa, yMeHbluasi ckayku curHana obpaTHoW CBA3W, HO 3amennss
peakumio cuctembl. F10.13 ucnonbayetca Ans UALTPOBaHMA BbIXOAHOW
yactoTbl MNIO-perynatopa, CHMXas CKOPOCTb U3MEHEHWUST BbIXOAHOW YacToThl
MY, HO 3amennas peakumto CUCTEMBI.

DyHKUMO- HassaHnue cdyHkunn [unana3oH HacCTPOMNKU 3asoga. Uam.
HanbHbIA KOA 3Hau.
F10.15 MponopuuoHanbHbIi 0,0 ~100,0 20.0 o
koadpdumumeHT MAI-
ynpaeneHnus KP2
F10.16 Bpewmsa 0,01~10,00 ¢ 2,00c o
VHTErpMpoBaHus
MA-ynpaenexus TI2
F10.17 Bpewmsa 0,000 ~ 10,000 c 0,000 ¢ o
AvbepeHLMpo-
BaHus MNIO-
ynpasnenus TD2
F10.18 Ycnosue 0: nepekntoyeHe 0 o
nepeksoyeHne BbIKMIOYEHO
Mexay napametpamu | 1: nepeknioyeHne no
1un2n0na- LUndpoBoii knemme
ynpaenenus 2: nepekntoyeHve no
NpeBbILLEHNIO OTKIOHEHUS
F10.19 OTKnoHeHve ans 0,0% ~ (F10.20) 20% o
nepekIyeHns
Mexay napameTpamu
MA-ynpaenexus 1
F10.20 OTKMoOHeHve Ans (F10.19) ~ 100,0% 80% o

nepekIyYeHns
Mexay napameTpamu
MA-ynpaenexus 2

B HekoTOpbIX TEXHOMOrMYeckMx npoLeccax nepekntyeHne napameTpoB
MWL TpebyeTcs, koraa ogHa rpynna napameTpos MU He MOXeT ya0BNeTBOPUTL
TpeboBaHKe BCEro BbINorHseMoro npouecca. MNapametpsl perynsitopa c F10.15
no F10.17 yctaHaBnmBatoTcsa Takke, kak ¢ F10.05 no F10.07. MNepeknioyeHune
MOXeT ObITb peanv3oBaHo NMMB0o Yepesa BXOAHbIE KNeMMbI, TG0 aBTOMaTUYECKH,
B 3aBVCYMOCTW OT CMrHana paccornacoBaHusi. Ecnu BelbpaHo nepeknioveHne
yepes BXOAHYK KMeMMYy, TO KNemMme [ormkHa ObiTb HasHayeHa yHkuus 43
«[lMepekntovartens napameTpos MNO-ynpasnexHus». Ecnv knemma B COCTOSHUM
«BblIKI», To BbIGUpaetcs rpynna 1 (¢ F10.05 no F10.07). Ecnu knemma

148 instart-info.ru



B coctosiHum «BKJl», Bbibupaetcs rpynna 2 (¢ F10.15 no F10.17). Ecrmn
BbIOpaHO aBTOMAaTMYeCcKoe MepekmnioYeHne, Korga 3HayYeHue OTKITOHEeHWS
mexay obpatHoun cssasbio MU n yctaHoskon ML MeHbLle, YeM 3HaveHue
F10.19, BeiGupaetca rpynna 1.

Korga 3HayeHvne oTknoHeHWsa mexay obpatHou ceasbio MM n HacTpoiikon
ML Beiwe, 4yem 3HayveHne F10.20, Boibnpaetcs rpynna 2. Korga oTknoHeHue
Haxogutcs wmexgy F10.19 wn  F10.20, napametpbl [MW[-perynartopa
npeacTaBnsaloT cobon NMMHEeNHOe WHTEePNnoNMpPOBaHHOE 3HaYeHue ABYX rpymnn
3HaYeHU NapamMeTpoB.

NapameTtpsl MAL

Fpynna 1 napametpos MW H \
F10.05 F10.06 F10.07 \,

'pynna 2 napametpos NG

F10.15 F10.16 F10.17 H | >
F10.19 F10.20 Paccornacosanwe MAN
Puc. 6.25. PaccoanacosaHue N
DyHKUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBoga. U3m.
HanbHbIA KOA byHKUMM 3Hau.
F10.21 HavanbHoe 0,0 ~ 100,0% 0% o
3HayeHue MNI-
ynpaenexus
F10.22 Bpewms 3agepxkun 0,00 ~ 650,00 c 0,00 ¢ o

Ha4anbHoro
3HayeHus M-
ynpaenexus

Mpu 3anycke MY 3anyckaet MNW[-ynpaBneHue TONMbKO MOCMe TOro, Kak
dukcmpyeTcs onopHoe 3HaveHue (F10.21) B TeueHre BpeMeHn, yCTaHOBIIEHHOIO
B F10.22.

Bhacofpan sactota

Hauanssos IHERBHIE |- --f_\"‘_‘--_\_..-r""

BREMA

Y

Poews CONPEHAHER k

HEYANBHIMD 3HESHKA

Puc.6.26. Bpemsi coxpaHeHUsi 0Or1opHO20 3Ha4eHUs
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HasBsaHue
yHKUMM

®DyHKUMO-
HanbHbIN KoL

F10.23 MakcumanbsHoe
OTKIIOHEHWE Mexay
[BYyMSi BbIXO4amu
MA-perynatopa

B NPsIMOM
HanpasneHum

F10.24 MakcumanbsHoe
OTKINOHeHWe Mexay
[BYMSI BbIXOAAMU
MNIO-perynatopa

B o6paTHOM
HanpaeneHun

[uana3oH HaCTPOWKMU 3aBoa. Uzm.

3Hau.
0,00 ~ 100,00% 1.00% o
0,00 ~ 100,00% 1.00% o

OTKNOHEeHMsA curHana obpaTHoK CBsi3N B NPSIMOM 1 0OpaTHOM HanpaBneHun.
F10.23 n F10.24 cooTBETCTBYIOT MakcrMasnbHOMYy abCOMOTHOMY 3HAYEHUIO.

®DyHKUMO- HaszBaHue
HanbHbIA KoA pyHKUUM
F10.25 Beibop
AevicTBusa ans
WHTEerpansHomn
cocTaBnsoLLeN

MWA-perynaTopa

3aBoga. U3m.
3Hau.

[vnana3oH HacTPOWKK

Pa3psag eamHmu; 00 u}
0: MHTerpanbHas
cocTaBnsoLwas
HeakTMBHa

1: nHTerpanbHas
cocTaBnsoLwas
aKTUBHa

Pa3spsg aecATkos:

0: npoaomkuUTL
perynuposky M

C MHTerpansHom
cocTaBnswLWen, koraa
curHan obpaTtHom cBa3m
[ocTuraet npeaenbHoro
3HayeHust

1: OCTAHOBUTbL
perynuposky M4

C MHTEerpanbHomn
cocTaBnsoLLei, korga
curHan obpaTtHom cBa3m
[OCTUraeT npeaenbHoro
3HayeHns

Ecnv B eauHmMLax ycTaHOBNEHO 3HaYeHNe «akTMBHa», paboTta MHTerpanbHom
coctasnsaowen MWL npuoctaHaenueaetcs. Korga BxogHasa knemma, KOTopon

HasHayeHa QyHKUns 22

«[MprocTaHoBKa UWHTeErpanbHOW COCTaBMAOLLEN

ML ynpasnexus», HaxoamTca B cocTostHuM «BKIl», TO OENCTBYIOT TOMbKO
nponopuunoHanbHbele 1 AnddepeHumnansHble CocTaBnsaioLLme.
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Ecnm B eguHMuax YCTaHOBMEHO 3HA4YeHWe «HeakTWBHa», paboTa
WHTerpaneHON cocTaensolwen He BbinonHsercs npu  [AO-ynpaBneHun,
He3aBMCUMO OTTOrO, BKMYeHa nu dyHKuma 22 niv HeT. Ecrnim B gecatkax
YyCTaHOBMEHO 1, TO MpY AOCTWMKEHNN NPEAENbHOIO 3Ha4YeHNA curHana obpatHon
CBSI13/1 BbIMOMHSETCS paboTa MHTerpanbHON COCTaBNAOLWEN.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. Uzm.
HanbHbIN KOA OyHKLUUU 3Hau.
F10.26 YpoBeHb 0.0%: 3awwuTa HeakTUBHa 0.0% =
oBHapyxeHus 0,1 ~100,0%

noTepwv curHana
obpaTHoii cBs3Un
M A-ynpaBnexus

F10.27 Bpewms 3agepxkun 0,0~20,0c 0,0c u]
obHapyxeHus
noTepwv curHana
obpaTHoii cBsA3n
MO-ynpaBnexus

Ecnn obpatHas cBsisb [MN[O-perynatopa MeHble 3HadeHuss F10.26, a
Bpemsi OencTBus npesblliaeT 3HadeHve F10.27, MY BblgaéT ko owmbku
EO2E w penctByeT B COOTBETCTBUM C BbIOPAHHbIM AENCTBMEM 3aLUMTbl OT
HencnpaBHOCTH.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Usm.
HanbHbIA koA pyHKUUM 3Hau.
F10.28 MWA-ynpaenenve | 0: HEaKTUBHO 0 u]
BO Bpemsi 1: aKTMBHO
ocTaHoBa

I/Icnonbayech AOna NpoaormKeHna npouecca I'II/I,D,-ynpaBneHMﬂ B COCTOAHUN
OCTaHoOBa.

Mpynna F11: MapameTpbl Ansa cneyunanbHbIX NPUMEeHeHUN

DYHKLMSA YaCTOTbl KaYaHUS MPUMEHSIETCS B MPUBOAHBIX CUCTEMAX, B KOTOPbIX
TpebytoTca (PyHKLMM NepeMeLleHnsa 1 HaMmaTtbiBaHus. [NpuHumun 3akniovaercs
B TOM, YTO BbIxoAHasa 4dactota M4 konebnetca BBepX M BHWU3 OTHOCUTEMbBHO
YCTAHOBMEHHON YacToTbl. AMMNMTyAa kavaHus yctaHasnusaetcs B F11.00 u
F11.01. Korga F11.01 yctaHoBneH Ha 0, yHKUMS HeaKTBHA.
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Puc. 6.27. Minntocmpayusi hyHKUUU Yacmombl KadaHusi
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBog. U3m.
HanbHbIN KOL pyHKUMN 3Hau.
F11.00 YcTtaHoBKa 0: OTHOCUTENBHO OMOPHON 0 u]
pexvmMa 4actoTbl | 4acToTbl
KayaHus 1: OTHOCUTENbHO

MaKCMMarnbHOW YacToTbl

OTOT NapameTp ucnonbayeTcs Ans Beibopa 6a30BON YaCTOThI KAYaHUS.

*0: OTHOCWTENbHO OMOPHOM YacToTbl (B 3aBucumoctn ot  F00.09).
AMNANTYAa Kav4aHUs 3aBUCUT OT OMOPHON YacTOTbl U ABASETCA NepeMeHHON.

*1: OTHOCUTENBHO MakCUManbHOW Y4acToTbl (MakCMManbHas BbIXOAHAS
yactoTa F00.03). AMnnuTyaa kayaHusi ABNSEeTCs MOCTOSIHHOW.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. U3m.
HanbHbIN KoL byHKUMN 3Hau.
F11.01 Amnnutyna 0,0 ~100,0% 0% o

HYacCTOTbl Ka4aHUsA

F11.02 Amnnutyaa 0,0%~50,0% 0% o
4acToThl ckavka

OTOT napameTp MCnonb3yeTca AN onpeAeneHns amniuTyAbl KavyaHus u
amnInTyAbl YacToTbl Cckayka. YacToTa Ka4aHus orpaHn4eHa BEPXHUM U HDKHUM
npeaenom 4acToThl.

* Ecnn F11.00 = 0, TOo dpaktnyeckas amnnutyga kadaHns AW sensetcs
pe3ynbTaToM BbIMUCIIEHNS OMOPHOMN YaCTOThIl, yMHOXEHHoN Ha F11.00.

* Ecnn F11.00 = 1, TOo dpaktnyeckas amnnutyga kadaHns AW sensetcs
pes3ynbTaToM BbIMUCIIEHUS MAKCUMarbHOWM YacToThl, yMHOXeHHoM Ha F11.00.

YactoTa ckauka = amnnuTyga kadaHua AW x F11.02 (amnnutyaa 4actotbl
cKayka).

» Ecnn F11.00 = 0, To yacToTa ckayka SBnsieTcs nepeMeHHON BENNYMHON.

» Ecnn F11.00 = 1, To yacToTa ckayvka SABNSEeTCS MOCTOSHHOW BENVYMHOMN.
YacTtoTa ckayka orpaHu4eHa BEPXHUM U HWXXHUM NpeaerniomM 4acToThl.
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DyHKUMO- HassaHnue cdyHkunn [nana3oH HacTpPonKu 3aBop. WUam.
HanbHbIN Kog 3Hau.

F11.03 MpogomxutensHocTb | 0,0 ~ 3000,0 ¢ 10,0 c o
LMKNa 4acToThl
KayaHus

F11.04 KoadhdpnumeHTt 0,1~100,0% 50% =
BPEMEeHU HapacTaHusi
TPEeYromnbHOi BOMHbI

F11.03 onpegenseT Bpems NOMHOrO LMKIa YacToTbl KaYyaHus.

F11.04 3apaeT npoueHT BpemeHn ot F11.03.

* Bpemsi HapacTaHusi TpeyronbHo BomnHbl = F11.03 (4ukn YacToTbl Ka4yaHust)
x F11.04 (koadpcbmumeHT BpeMeHn HapacTaHus TpeyronbHOW BOSHbI, eAuHULA:
c).

» Bpems cnaga tpeyronbHon BonHbl = F11.03 (Uukn YacToTbl kKadaHus) X (1 -
F11.04 KoadhpmumeHT BpeMeHn HapacTaHus TPeYrofibHOW BOMHbI, eAUHULA: C).

DyHKUMO- HassaHue [nana3oH HacTPonKu 3aBop. WUam.
HanbHbIA KOA pyHKUMUM 3Hau.
F11.05 YcTaHoBneHHoe 0m~65535m 1000 m =
paccTosiHve
F11.06 dakTnyeckoe 0m~65535m om o
paccTosiHve
F11.07 KonunyectBo 0,1 ~6553,5 100,0 o

VUMMYNbCOB Ha MeTp

MHdopmaums o pacctostHum cobupaeTcs LM poBbIMY BXOAHBIMU KIeMMaMm
(S). F11.06 BbluMcnsieTca NyTeM AefNeHUs KONMYecTBa MMMyNbCOB, COOpaHHbIX
knemmon S, Ha F11.07 (konnyecTBo MMMYNbCOB Ha METP).

Korga daktuueckoe pacctosiHve F11.06 npeBbiwaeT 3agaHHOE 3HaYeHue
B F11.05, BbiIxogHas KrnemMma C COOTBETCTBYHOLLEW (YHKUMEN nepexogut
B coctosHne «BKIl». Onepauusi cbpoca paccTOSHUS MOXET BbIMOMHATHCS
yepes BXOAHYH KneMMy C dyHkumen 28. [Onsi nonyyYeHus LOMNONMHUTENbHON
nHdopmauum cm. onucanne F06.00 - F06.09.

HasHaubTe anst BXOQHON Kremmbl oyHKUMIO 27 Onst nogcyeta MMNynbCoB.
Ecnu yactota umnynbcoB Bbicokasi, Heobxoammo mcnonb3osatb HDI.

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWKMU 3aBoa. U3m.
HanbHbIN KOA pyHKUUU 3Hau.
F11.08 YcTaHoBneHHoe 1~ 65535 1000 =
3HayeHue cyeTUmKa
F11.09 HasHaueHHoe 1~ 65535 1000 u]

3Ha4YeHue cyeTynKa

153



Cyetynk paboTtaeT no curHanam, NOCTynawLWwmUM Ha Knemmy MMMyrbCHOro
Bxoda HDI (pyHkumsa 25). Ecnm yactota nMnynbCoB BbiCOKasi, HEO6xoaAMMO
ncronb3osatb HDI.

Korga 3HayeHue cyeTunka OocTuraer ycTaHoBMeHHoro 3Havenus (F11.08),
Kremma BbIX0[a, KOTOpOW HazHaveHa dyHkums 10 (4OCTUrHYTO yCTaHOBINEHHOE
3Ha4YeHne cuyeTumka), nepexogut B coctosHue «BKJl». 3atem cuetumk
npekpaluaeT cyet. Koraa 3HayeHne cyeta [OCTUraeT Ha3Ha4YeHHOro 3Ha4YeHus
(F11.09), knemma BbIXoAa, KOTOPOW HasHadeHa dyHkuma 11 (BOCTUrHyTO
Ha3Ha4YeHHOe 3Ha4yeHne cyeTyumka), nepexogut B cocTtosiHne «BKJl». 3atem
CYETYMK NpoAdoSKaeT cyuTaTb, Noka He OyAeT AOCTUHYTO YCTaHOBMEHHOe
3HaveHune cyeta. F11.09 gomkeH 6bITb MeHbLe nnn paseH F11.08.

Bxon uncna wanynecos HDI _[TL[21 31 _[#4] /8] _[e1 _[71_[8] |8l __

3apawHoe konuyecreo MO1

|
Pene npeaycMoTpeHHoro

KONWYecTaa

Mpynna F12: ®yHKkuun MHoroctyneHyartoro pexuma u MIK

MHoroctyneH4aTbln  pexvMM WUMeeT MHOXeCTBO yHKUuA. [Momumo
MHOFOCTYMEHYaToro pexumma yrnpasneHust CKOpPOCTM, MOXHO WCMonb30oBaTb
0N HACTPOWKM MCTOYHUKa HanpsbkeHus pasgensHoro U/F u HacTponku M-
npouecca. Kpome Toro, MHOrocTyrneH4aToe ynpaeneHne MMeeT OTHOCUTENbHbIE
3HaYeHUs.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIV KOA PyHKLUU 3Hau.
F12.00 Pexum okoHuaHusa | O: BbiMonHeHue ogHoro uukna | 0 m]
yukna MK paboTbl 1 ocTaHOB

1: BbINOSHEHWE OLHOTO LmKNna
paboTbl M NPOAOIMKEHNE
paboTbl Ha nocneaHew
cKopocTn

2: HenpepbIBHAs LMKINYHAs
pabota

MK MoxeT 6bITb IGO0 UCTOYHUKOM HaCTOTbI, TG0 MCTOUHUKOM HaNPsKEHUS,
pasgensHoro U/F. Korga B KayecTBe WMCTOMHWMKA YacTOTbl WUCMONb3yeTcs
npoctou IMIK, To nonoxuTeneHble 1nn oTpuuaTenbHble 3HaYeHUsi napameTpoB
oT F12.02 po F12.17 onpegensoT HanpaBneHne ABWXeHus. Ecnu 3HaveHus
napametpa oTpuuatenbHble, 3TO 03HadvaeT, 4yto Y pabotaer B 0ob6paTHOM
HanpaBneHuu.
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Puc. 6.28. HanpasneHue pabomsi 14

®DyHKUMO- HasBaHue dyHKUuMMU
HanbHbIN KOO
F12.01 Henctaue MK npu

OTKIMOYEHUU NUTaHUA
nnn ocTaHoBse

J[rana3oH HacTPOMKK 3aBoa. Uzm.
3Hau.
EAvHMUBI: coxpaHeHne 00 o

TekyLuen ctynenm MNIK
nocre CHATUSA NUTaHWs

0: oTKno4YeHO

1: BKIOYEHO

[LecsATku: coxpaHeHne
Tekyuien ctynenu MK
nocne ocTaHosa

0: OTKIIOYEHO

1: BKMIOYEHO

Ecnn B paspsige eauHuy yctaHoBrneHa 1, To MY 3anomMuHaeT Tekyluyo
YacToTy [0 OTKIIOYEHUS NMUTaHUS U NPOAOIKUT PaboTy C 3TUMU 3HAYEHUSIMU
nocne nogauv nutaHusi. Ecnn B paspsine eauHuy yctadosneHw 0, 1o MY
nepesanyctut npouecc MNJK nocne BkntoyeHusi. Ecnv B pa3psge OecsaTkoB
yctaHoBneHa 1, To MY 3anomuHaeT Tekyllyl 4acToTy Mpu OCTaHOBE U
NPOAOIHKUT paboTy C 3TUM 3HAYEeHMeM Mocrie MOBTOPHOro 3anycka. Ecnu B
paspsige aecatkoB yctaHoBneH 0, To MY nepesanyckaet npouecc MK nocne
NMOBTOPHO NMogayM KomaHabl nycka.

DyHKUMO- HaseaHnue cdyHkunn [nana3oH HacTPOMNKU 3asoga. WUam.
HanbHbIA KOA 3Hau.
F12.02 CkopocTb cTynenmn 1 -100,0 ~ 100,0% (o1 0% o
MHOrOCTYMneH4aToro 3HAYeHUs MaKCUMarnbsHoON
pexuma mnu MK yacTotbl F00.03)
F12.03 CkopocTb cTynenn 2 | -100,0 ~ 100,0% 0% u}

MHOrOCTyneH4YaToro
pexuma nnu MJIK

(oT 3HaueHus
MaKCUMaribHOI YacToTbl
F00.03)
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F12.04 CkopocTb cTynenn 3 | -100,0 ~ 100,0% (o1 0% o
MHOrOCTYMEeHYaToro | 3Ha4yeHUst MakcuMarbHoWn
pexuma unu MK yactoTbl F00.03)

F12.05 CkopocTb cTynenn 4 | -100,0 ~ 100,0% (o1 0% ul
MHOTOCTYMEHYaToro | 3Ha4yeHUs MakcumMarnbsHom
pexuma mnnu MK yactoTbl F00.03)

F12.06 CkopocTb ctyneHn 5 | -100,0 ~ 100,0% (o1 0% o
MHOrOCTYMEeHYaToro | 3Ha4yeHUs MakcumMarnbHowm
pexwuma unu MK YacToTbl F00.03)

F12.07 CkopocTb cTynenn 6 | -100,0 ~ 100,0% (ot 0% o
MHOFOCTYNEeHYaToro | 3Ha4yeHUst MakcuMarnbHown
pexuma unu MK yactoTbl F00.03)

F12.08 CkopocTb cTynenn 7 | -100,0 ~ 100,0% (ot 0% o
MHOTOCTYMEHYaToro | 3Ha4YeHUst MakcuMarnbHoMn
pexuma munu MK yactoTbl F00.03)

F12.09 CkopocTb ctynenn 8 | -100,0 ~ 100,0% (o1 0% o
MHOTOCTYMEeHYaToro | 3Ha4yeHus MakcumMarnbsHowm
pexuma mnu MK yactoTbl F00.03)

F12.10 CkopocTb cTynenn 9 | -100,0 ~ 100,0% (ot 0% o
MHOFOCTYNEeHYaToro | 3Ha4yeHusi MakcumMarnbHon
pexuma unu MK yactoTbl F00.03)

F12.11 CkopocTb -100,0 ~ 100,0% (ot 0% o
cTynexmn 10 3HaYeHNa MakcMManbHON
MHorocTynenyatoro | yactotbl F00.03)
pexwuma unu MK

F12.12 CkopocTb -100,0 ~ 100,0% (ot 0% o
cTynenun 11 3HaYeHNa MakcMManbHON
MHorocTyneHyatoro | yactotbl F00.03)
pexuma mnu MK

F12.13 CkopocTb -100,0 ~ 100,0% (o1 0% o
cTyneHun 12 3HaYeHUs MakCcMManbHON
MHoOrocTyneH4atoro | yactotbl F00.03)
pexuma unu MK

F12.14 CkopocTb -100,0 ~ 100,0% (oT 0% o
cTynenm 13 3HaYeHUs MaKcuMarnbHon
MHOrOCTYyMNeH4YaToro yactoTbl F00.03)
pexuma mnu MK

F12.15 CkopocTb -100,0 ~ 100,0% (ot 0% o
cTyneHun 14 3Ha4YeHUs1 MakcuMarnbHOMN
MHOrOCTYyrneH4YaToro YactoTbl F00.03)
pexuma vunu MK
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F12.16 CkopocTb cTynexun 15 | -100,0 ~ 100,0% 0% u]
MHOrOCTYMneH4YaToro (oT 3HaYeHus
pexwuma unu MK MakcumarsbHom
yactoTbl F00.03)
F12.17 CkopocTb cTynexun 16 | -100,0 ~ 100,0% 0% o
MHOroCTyneH4yaToro (oT 3HaYeHus
pexwuma unu MK MakcuMarbHoM
yactoTbl F00.03)

MHorocTyneH4aTbin  pexum MOXET WCMONb30BaTbCA AN HaCTPOWKM
YacToTbl, pasgenbHoro HanpskeHns U/F n npouecca M. MHoroctyneHyatoe
ynpaeneHne npefocTaBnsieT OTHOCUTEMbHblE BEMUYMHLI B AManas3oHe ot
-100,0% po 100,0%. Mexay cTyneHs MM MOXHO MepeKnoyaTbCs Npy NOMOLLM
pasnuyHbIX KOMBUHaLUUA LMEPOBLIX KNeMM. [TodpobHee cM. onucaHue epynrbl
F06.

DyHKUMO- HasBaHue dyHkuun [Ounana3oH HacTPoOWKn 3aBoga. Uzm.
HanbHbIW KOA 3Hau.
F12.18 Bpemsi BbinonHewust | 0,0 ~ 6500,0 ¢ (Mnun 4, B 0,0 ¢ (4) o
ctynenu 1 (MJK) 3aBWCMMOCTM OT 3HaYEHUS
F12.50)
F12.19 BapwaHT 0~3 0 o

BpPeMeHU pasroHa/
3amennieHus ans
ctynenu 1 (MNK)

F12.20 Bpewmsi BbinonHenust | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4) [u}
ctynenu 2 (MNK) 3aBUCMMOCTM OT 3HaYEHUS
F12.50)
F12.21 BapwuaHT 0~3 0 u]

BpPEMeHU pasroHa/
3amenneHus ans
ctynenu 2 (MIK)

F12.22 Bpewmsi BbinonHenns | 0,0 ~6500,0 ¢ (unn 4, B 0,0 ¢ (4) o
ctynenu 3 (MNK) 3aBMICMMOCTM OT 3HAYEHUS
F12.50)
F12.23 BapwuaHT 0~3 0 o

BpEMeHM pasroHa/
3amenneHvs ans
ctynenu 3 (MIK)

F12.24 Bpewms BbinonHenns | 0,0 ~6500,0 ¢ (vnn 4, B 0,0c (4) o
ctynenu 4 (MNK) 3aBWCHMOCTU OT 3HAYEHNsI
F12.50)
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F12.25 BapwuaHT 0~3 0 o
BpeMeHu pasroHa/
3ameanenus ans
ctynenu 4 (MNK)
F12.26 Bpewms BbinonHennsa | 0,0 ~6500,0 ¢ (unn v, B 0,0 c(4) o
ctynenu 5 (MNK) 3aBWCVMOCTU OT 3HAYEHNst
F12.50)
F12.27 BapuaHt 0~3 0 o
BpPEMeHU pasroHa/
3ameaneHus ans
ctynenm 5 (MNK)
F12.28 Bpewmsi BbinonHenus | 0,0 ~6500,0 ¢ (unn 4, B 0,0 ¢ (4) o
ctynenu 6 (MJK) 3aBMCHUMOCTU OT 3HaYEHNst
F12.50)
F12.29 BapuaHt 0~3 0 o
BpPeMeHu pasroHa/
3ameaneHus ans
cTynenm 6 (MNK)
F12.30 Bpewmsi BbinonHenus | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4) o
ctynenu 7 (MNK) 3aBUCMMOCTM OT 3HaYEHUS
F12.50)
F12.31 BapuaHT 0~3 0 o
BpPEMeHU pasroHa/
3ameaneHus ans
ctynenun 7 (MIK)
F12.32 Bpewmsi BbinonHenus | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4) u}
ctynenu 8 (MNK) 3aBMCMMOCTM OT 3HaYEHUS
F12.50)
F12.33 BapuaHt 0~3 0 o
BpPeMeHU pasroHa/
3ameaneHus ans
ctynenm 8 (MNK)
F12.34 Bpewmsi BbinonHenust | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4) o
ctynenu 9 (MNK) 3aBUCMMOCTM OT 3HaYEHUS
F12.50)
F12.35 BapuaHT 0~3 0 o
BpPeMeHU pasroHa/
3ameaneHus ans
ctynenun 9 (MNK)
F12.36 Bpewmsi BbinonHenus | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4) o
ctynenun 10 (MJIK) 3aBUCMMOCTM OT 3HaYEHUS
F12.50)
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F12.38 Bpems 0,0 ~6500,0 ¢c (Mnn y, B 0,0 c (W)
BbINOMHEHUs 3aBMCMMOCTM OT 3HaYeHNs
ctynenn 11 (MIK) F12.50)

F12.39 BapuaHT 0~3 0
BpPeMeHw pasroHa/
3amepneHus ans
ctynenn 11 (MIK)

F12.40 Bpewmsi 0,0 ~6500,0 c (Mnn v, B 0,0c (v)
BbIMOHEHUS 3aBUCMMOCTM OT 3HaYEHUs!
ctynenn 12 (MNJIK) F12.50)

F12.41 BapuaHt 0~3 0
BpPeMeHW pasroHa/
3ameznnexHus ans
ctynenn 12 (MNJIK)

F12.42 Bpewms 0,0 ~6500,0 c (Mnn y, B 0,0c (v)
BbIMOIHEHUS 3aBMCUMMOCTM OT 3HaYEHUs!
ctynenn 13 (MJIK) F12.50)

F12.43 BapuaHT 0~3 0
BpeMeHuW pasroHa/
3amenneHus ans
ctynenn 13 (MNJIK)

F12.44 Bpewms 0,0 ~6500,0 ¢c (Mnn y, B 0,0 c (v)
BbIMOIHEHUS 3aBMCMMOCTM OT 3HAYEeHUs|
ctynenn 14 (MJIK) | F12.50)

F12.45 BapuaHT 0~3 0
BpPeMeHW pasroHa/
3amenneHus ans
ctynenu 14 (NIK)

F12.46 Bpewms 0,0 ~6500,0 c (Mnn y, B 0,0c (v)
BbIMOITHEHUS 3aBMCMMOCTM OT 3HaYeHns
ctynenn 15 (MNJK) F12.50)

F12.47 BapuaHT 0~3 0
BpPEMEHW pa3roHa/
3amenneHus ans
ctynenu 15 (MNIK)

F12.48 Bpewms 0,0 ~6500,0 ¢ (Mnn u, B 0,0c (v)
BbINOMHEHMS! 3aBMCMMOCTM OT 3HaYEHUs1
ctynenn 16 (MNNK) F12.50)

F12.49 BapuaHt 0~3 0
BpeMeHw pasroHa/
3amennenus ans
ctynenn 16 (MNJK)
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F12.50 EanHnubl 0: cekyHApl 0 o

n3mMepeHnst 1: yacel
BpPEeMeH
BbINOMHEHUS!
cTyneHen
F12.51 NcTtouHuk 3apaHusa | 0: MNMocTosiHHOE 3HavyeHue B 0 u}
cKopocTu cTynenn | napametpax F12.02 n 1.4.
1: Al
2: Al2

3: AI3 (dyHKumns
otcytcteyeT B LCI(S))
4: BbICOKOYACTOTHbIN
mmnynbcHbin Bxog HDI
(dbyHKUMs OTCYTCTBYET B
LCI(S))

5: M O-ynpaBnexHne

6: KHOMKV NaHenwu
ynpasneHus unv unudposble
knemmbl «Beepx» nnm
«BHu3a» (F00.10)

I'Ipvl NOMOLLKX  pasHbIX KOMOMHALMA  MOXHO nepekn4yatbCa Mexay
pas3nnYHbIMU NCTOYHUKaMKM 3adaHUA ONOPHOro cuUrHana.

M'pynna F13: NapameTpbl KOMMYHUKaLMOHHOIO
npoTtokona ModBUS RTU

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. U3m.
HanbHbIN KoL pyHKUUM 3Hau.
F13.00 TNokanbHbIl agpec 0: WwupokoBeLLaTenbHbIn 001 [u]
ycTpoKcTBa B CeTU agpec
Modbus RTU 001 ~ 247
F13.01 CkopocTb 06meHa | 0: 300 6ut/c 5 o
OaHHbIMU 1: 600 6uT/c
2: 1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6ut/c
7: 38400 6ut/c
8: 57600 6uT/c
9: 115200 6wut/c

CkopocTb nepenaym yctponictsa-MACTEPA 1 MY gomkHa ObITb 0QNHAKOBOWN,
MHaye CBsA3b He OyaeT ycTaHoBneHa. Yem Bbille CKOPOCTb Mnepedayun, TeMm
BblLLIE CKOPOCTb peaKLn CUCTEMBI.
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DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBopg. U3m.

HanbHbIN KOA byHKUMN 3Hau.
F13.02 dopmaTt AaHHbIX 0: 8-N-2 3 o
npotokona Mod- 1: 8-E-1
BUS RTU 2:8-0-1
3: 8-N-1

®dopmat gaHHbix yctpomnctea - MACTEPA u MY pgomxeH coBnagaTb, B
NPOTUBHOM cIly4yae CBsi3b He ByaeT ycTaHoBMeHa.

DyHKLMO- Ha3BsaHue [lnana3oH HacTPOMNKU 3aBoa. | Uam.
HanbHbIA KoA pyHKUUU 3Hau.

F13.03 Bapepxka oTBeTa 0~20mc 20 o

F13.04 Bpemsi 0,0 (3awwmTa oTKoYEHa), 0,0 o
cpabarbiBaHUs 0,1~60,0c
3aLuThl No
OTKIMIOYEHWIO CBA3N

F13.05 BbiGop npoTtokona 0: HecTaHAapTHbIN NPOTOKON 1 o
CBA3N CBSA3N

1: cTaHAapTHbIA NPOTOKON CBA3N

F13.06 TouHOCTb 3a4aHus 0:0.01A 0 =
TOKOBbIX BEMUYUH 1:0.1A
Npu CHATBIBAHUN
[AaHHbIX Mo
npotokony ModBUS
RTU

Mpynna F14: NMNapameTpbl npousBoguTens™

*Mpu ucnonb3oBaHun NnaTel pacwmpenuns LCI-DP B meHo umeeTcs Ase rpynnbl napametpos F14:
rpynna, 4To creayet cpasdy nocne rpynnbl F13, OTHOCUTCS K UCMOMNb30BaHUIO CETEBOrO NPOTOKONa
Profibus DP

Bonee nogpobHo — cM. MHCTpykuUMio ana nnatel paclmnpexus LCI-DP

Fpynna F15: MNapameTpbl anekTpoaBuratens 2
B cepumn LCI moxHO nepekniodatbest Mexay AByMs Habopamu napameTpoB
aneKTpousmraTeneﬁ. OnucaHnue aHarnorn4yHo onnucaHuto napameTpoB

anekTpoasuratens 1 (cm. epynny FO2).

DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uzm.
HanbHbIW KOA pyHKUMU 3Hau.
F15.00 Tun 0: cTaHOapTHbLIM aCUHXPOHHBIA | O [
anekTpoaBuraTens | anekTpoaBuratenb
2 1: anekTpoaBuraTtens,

afanTUpOBaHHbIN Ans
paboThbl C YaCTOTHLIM
npeobpasosatenem (AQYP)
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F15.01 HomuHanbHas 0,1 ~1000,0 kBT 3aeucut n
MOLLHOCTb or
anekTpoasurarens 2 mogenu

F15.02 HomuHanbHas 0,01 ~ (F00.03) 3aBucnT | m
vyacTtota or
anekTpoasurarens 2 mogenn

F15.03 HomuHanbHas 1~ 65535 06/MUH 3aBucnT | W
CKOPOCTb BpaLLeHust or
anekTpoasurarens 2 mogenm

F15.04 HomunHanbHoe 1~2000B 3aBucnT | m
HanpsbkeHne or
anekTpoasurarens 2 mozenu

F15.05 HoMuHanbHbIn 0,01 ~ 655,35 A 3aBucut n
TOK aCMHXPOHHOTO (mowHocTb MY <55 kBT) oT
anekTpoaBuratens 2 0,1 ~6553,5A moaenun

(mowwHocTb MY > 55 kBT)

F15.06 ConpoTuBneHve 0,001 ~ 65,535 Om 3aBucut n
obmoTok cTatopa (MY < 55 kBT) oT
ACUMHXPOHHOTO 0,001 Om ~ 6,5535 Om moaenun
anekTpopsuratens 2 (MY > 55 kBT)

F15.07 ConpoTvBrnexune 0,001 ~ 65,535 Om 3aBu- u
o6MOTOK poTopa (mowwHocTb MY < 55 kBT) cuT ot
ACUMHXPOHHOTO 0,001 Om ~ 6,5535 Om moaenun
anekTpoasurarens 2 (mowHocTb MY > 55 kBT)

F15.08 MHAYKTMBHOCTL 0,01 ~ 655,35 MIH 3aBu- [
paccesiHus (mowyHocTb MY < 55 kBT) cuT ot
anekTpoaBuratens 2 0,001 M1 ~ 65,535 MIH moaenu

(mowHocTb MY > 55 kBT)

F15.09 BsanmHas 0,01 ~ 6553,5 M4 3aBu- [ ]
VHAYKTUBHOCTb (mowyHocTb MY < 55 kBT) cuT ot
anekTpoaBuratens 2 0,001 MIH ~ 6553,5 MIH moaenu

(mowHocTb MY > 55 kBT)
F15.10 Tok xonocToro xoaa 0,01 ~ (F15.05) 3aBu- ]
anekTpoaBuratens 2 (mowHocTb MY < 55 kBT) cuT ot
0,01A ~ (F15.05) moaenu
(mowHocTb MY > 55 kBT)
F15.27 Tun aHkoaepa 0: ABZ vHKpeMeHTanbHsbI 0 ]
1: UVW nHKpemeHTanbHbI

F15.28 BbiGop Tvina nnatbl 0: QEP1 0 [
PG

F15.29 Konuuectso 1~ 65535 2500 [ ]

MMNynbCcoB Ha o6opoT
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F15.30 MocnepoBatensHocTb | 0: npsimast 0
a3 AB sHkogepa 1: obpaTHasn
ABZ

F15.31 Yron ycTtaBku 0,0 - 359,9° 0,0°
aHKofepa

F15.32 MocnepoBatensHocTb | 0: npsimast 0
a3 UVW asHkogepa 1: obpaTHasn
uvw

F15.33 Yron cmelleHns 0,0 - 359,9° 0,0°
Aatynka UVW

F15.36 Bpewmsi o6HapyxeHusi | 0.0: HeT 0,0
o6pbiBa obpaTHoi 0,1~10,0c
CBS131 MO CKOPOCTMH

F15.37 WpeHtudumkauus 0: HeT pencTBus 0
napameTpoB 3nekTpo- | 1: cratnyeckas
Asvratens 2 naeHTudukaums

2: nonHas
naeHTuduKaumsa

F15.38 KoadpdpuumeHt 1~100 30
NponopL1oHanbHOCTM
KOHTypa ckopocTt 1

F15.39 Bpewmsi 0,01 ~10,00 ¢ 0,50 ¢
MHTErpypoBaHust
KOHTYpa ckopocT 1

F15.40 YacroTa 0,00 ~ (F15.43) 5,00 'y
nepeknoyeHus 1

F15.41 KoadpdpuumeHT 1~100 20
NponopLoHanbHOro
yBENMYEHNs KOHTYpa
ckopocTu 2

F15.42 Bpewms 0,01 ~10,00c 1,00 c
MHTErpypoBaHusl
OTKIMOHEHWI KOHTYpa
cKopocTu 2

F15.43 YacTota (F15.40) ~ (F00.03) 10,00 Ny
nepeknyeHns 2

F15.44 MoBbiweHne momeHTa | 50 ~ 200% 100%
npy BEKTOPHOM
ynpasneHum
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F15.45 Bpewms 0,000 ~ 0,100 c 0,000c | o
dunbTpoBaHNA
KOHTYypa CKOpoCTU
F15.46 KoadbdpnumeHt 0~ 200 64 [m]
nepeBo3dyxaeHus
npy BEKTOPHOM
ynpasneHum
F15.47 McTouHuk 3apaHus 0: coukcupoBaHHoe 0 o
MaKcMmarnbHOro 3HayeHuWe B napameTpe
MOMeHTa Ans F03.10
pexuma ynpaenenuns | 1: Al1
o CKOPOCTH 2: AI2
3: A3 (dyHKumns
otcytcTByeT B LCI(S))
4: BbICOKOYaCTOTHbIN
nMnynbcHbin Bxog HDI
(dbyHKUMSI OTCYTCTBYET B
LCI(S))
5: KOMMyHUKaLMOHHBIN
npotokon ModBUS RTU
6: MuHumym 13 Al1, Al2
7: Makcumym un3 Al1, Al2
F15.48 OrpaHuyeHve 0,0 ~ 200,0% 150% 3a-
MOMeHTa Ansi BOA-
pexuma ynpaeneHus ckoe
no cKopocTn
F15.51 MponopuwnoHaneHbii | 0 ~ 60000 2000 o
koadppurLmeHT
BO30YKaAeHUs
KOHTypa Toka
F15.52 KoadpcpuumeHt 0 ~ 60000 1300 o
VNHTErpupoBaHusi
BO30YxaeHNs
KOHTypa Toka
F15.53 MponopumnoHanbHbIn | 0 ~ 60000 2000 o
koadppuLmeHT
YCUNEHUSi MOMEHTa
KOHTypa Toka
F15.54 KoadbdpuumeHt 0 ~ 60000 1300 o
VNHTErpupoBaHus

MOMEHTa KOHTYypa
TOKa
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F15.55

F15.61

F15.62

F15.63

F15.65

lpynna napametpoB F17 wucnonb3yeTcs ANsi KOHTpons WHdopmauuv
0 paboyem cocTosHMM npeobpasoBaTens 4acToThbl, MOMb30BaTENM MOryT
yCTaHOBUTb TpebyeMble napameTpbl, KOTOpble MOXHO BbICTpO 0TOOPa3nTb Ha

WHTerpanbHoe
CBOWICTBO KOHTYpa
CKOpPOCTK

MeTon ynpaeneHust
CKOPOCTbIO
3neKkTpo-
nsuratens 2

BbiGop BpemeHnu
pasroHa u
3ameqrieHns
anekTpoaBuratens

MoBbiWweHne
KpyTsiLLEro
MOMEHTA 3MeKTPo-
nsuratens 1

KoadbdpnumeHt
noaasneHus
konebanusa U/f
anekTpoaBurartens
2

0: HeakTMBHO 0
1: aKTUBHO

0: BektopHoe ynpasnexnue | 0
C Pa30OMKHYTbIM KOHTYPOM

1: BekTOpHOE ynpasneHve

C 3aMKHYTbIM KOHTYpPOM

2: CkansipHbI MeToq,

0: aHanorn4yHo 0
anekTpoasurarento 1

1: Bpemsi pasroHa n
3amennexus 1

2: Bpems pasroHa u
3amennexHuns 2

3: Bpewmsi pasroHa u
3ameanexuns 3

4: Bpems pasroHa u
3amennexHuns 4

0,0%: (aBTOMaTU4eckoe 3aBucut
NOBbILLEHNE MOMEHTA) oT
0,1~30,0% Moaenu
0~ 100 3aBucut
or
mopenu

Fpynna F17: NMapameTpbl MOHUTOPUHra

WHOWKaTope Ona oTnagkum n 06CJ'Iy)KI/IBaHI/Iﬂ.

[aHHas rpynna napameTpoB MOXET OTCYTCTBOBaTb B 3aBUMCMMOCTM OT
Bepcun MMO. Mpu OTCYTCTBUM A@HHOW Tpynrbl PEKOMEHAYEeM Mornb30BaTbCs

napameTtpamu rpynnsl FO8 (F08.03, F08.04, F08.05).

®DyHKUMO-
HanbHbI KOA

F17.00

HassaHue
pyHKUUM

Pab6ouas yactota

[unana3oH HacTPOWNKK 3asoga.
3Hau.
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F17.01 OnopHas yacTtota 0

F17.02 BbixoaHow Tok °

F17.03 BbixoaHoe °
HanpsixeHve

F17.05 BbixogHasi MOLLHOCTb °

F17.06 BbixoaHOM KpyTALWLMN .
MOMEHT

F17.07 Hanps»keHue 3seHa o
NOCTOSIHHOIO TOKa

F17.08 OnopHbIi curHan .
MWA- ynpasnenus

F17.09 Curnan obpatHoii °
cesasu M-
ynpaeneHus

F17.10 CocTosiHne BXOAHbIX °
KnemMm

F17.11 CocTosiHne unpoBbIX °
BbIXOJ0B

F17.12 HanpsikeHne Al1 .

F17.13 Hanpspkenne Al2 °

F17.14 Hanpsikenune Al3 .

F17.15 3HayeHue cyeTumKa .

F17.16 3HauyeHue aAnvHbl °

F17.17 CryneHb MJK °

F17.18 Yacrota .
BbICOKOCKOPOCTHOTO
MMNyNbCHOTo BXoAa
(HDI), eannnua
namepenus 0.01 My

F17.19 PacueTHoe 3HaveHune °
CKOpPOCTY ABuratens

F17.20 OcrTaBlueecs Bpemst .
paboTbl

F17.21 Hanpskenue Al1 oo °
KoppeKLumm

F17.22 Hanpspxenue Al2 no o
KoppeKuum

F17.23 Hanpskenune Al3 oo °

KoppeKLmnn
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F17.24

JInHelHas ckopocTb

F17.25

Bpems BktoueHus
nuTaHus

F17.26

Bpemsi paboTbl

F17.27

YacToTa, 3afgaHHas ¢
BbICOKOCKOPOCTHOTO
MMMNYNbCHOTO BbIXOAA
(HDO), eannuua
navepenust 1My

F17.28

YacToTa, 3agaHHas
C npoTokona cBsian
Modbus RTU

F17.29

dPakTnyeckas
CcKOpoCTb 06paTHoi
CBA3N

F17.30

YacToTta Ha
WCTOYHVKE 3afaHns
YacToTbl A

F17.31

YacroTa Ha
UCTOYHUKE 3aaaHust
yacToTbl B

Mpynna F26: HacTpolika noXapHoOro pexuma

[JaHHas rpynna napameTpoB AeMCTBUTENbHA TOMbKO A MOAEnen cepumn
LCI ¢ noanepikkoi noxapHoro pexnma (OKoHYaHWe Ha3aBaHWst MOZENM COrMacHoO

cucteme 0603HaveHnn «— FM»)

®DyHKUMO-
HanbHbIN KoL

Ha3BaHue dyHKUMMU

J[nana3oH HacCTPOWMKKU

3aBoga.

3Hau.

WU3m.

F26.00

Bbi6op Tvna
MOXapHOro pexvma

0: yacToTa 3agaetcs
F00.06, ynpaBneHune
NycKoM ¥ OCTaHOBOM
3apaetcsa F00.01

1: yacTtoTa 3agaetcsa
F26.01, octaHoB
onpeaensaTcs
pasMblkaHUeM KneMMbl
NoXXapHOro pexumMa unm
KneMmoii aBapuinHoro
ocTaHoBa

2: yacToTa 3ajaetcst
F26.01, octaHoB
HEBO3MOXeEH

0

F26.01

OnopHas yacTtoTa
NoXapHOro pexvma

0,00 'y ~ (F00.03)

0,00 'y
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Maga 7. YnpaBneHusi N0 KOMMYHUKaLMOHHbIM NPOTOKOIaM
7.1 KommyHukaumoHHbIN npoTtokon Modbus RTU

Mpeobpaszosatenn yvactotel cepun LCI  (LCI(S)) noppepxwuBatoT
cTaHaapTHein npoTtokon ceAsun Modbus RTU. C nomolbto KoHTponmnepa
unm MK MoXHO ynpaBnaTb YCTPOMNCTBOM, @ Takke W BbINOMHATL MOHUTOPUHT
napameTpos. [pexae, 4em ncnonb3oBaTb coeanHeHne no npotokony Modbus
RTU, o3HakombTeCh CO crnieaymollen nHcopmaumen o 6e3onacHocTu.

Korpa  ynpaBneHve  npeobpasoBaTeneM  4acToTbl  MPOW3BOAUTCS
OVCTaHUMOHHO, ybeautecb, 4To Bbl cobniogaete TexHuky 6Ge3onacHOCTW.
Ob6s3aTtensbHO coobLumTe nepcoHany, uMmerowemMy AocTtyn K MY, 4To oH MoxeT
ObITb 3anyLLeH B 060N MOMEHT.

B paHHOM rnaBe BCce 3HAYeHUsI C MHOEKCOM «h» MokasbiBatoT,
== | 4TO JaHHOe 3HayeHve YyKasaHO B LUecTHaguaTepuU4yHOW cucteme
= | cuucnenus (hex). Ecnu nHgekca HeT, 3HauWT, 3HaYeHUe yKkasaHo B

OeCsATUYHON cucteme cumncnexms (dec).

Cepusi LCI umeet gBa ceteBbix pexuma: pexum Master/Slaves n pexum
Master/Slave.

Puc. 7.2 Cemeeol pexxum Master/Slaves
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dopmar gaHHbIX Mo ymonyaHuo: E-8-1 (4eTHocTb, 8 OWUT gaHHbIX, 1
KOHe4HbIn 6uT), 19200 6uT/Cc. HacTpoikn napaMmeTpoB CBSi3W BbIMOMHSAETCH B

yHKUMOHanbHoW rpynne F13.

7.1.1 CTpyKkTypa coob6uieHus

MpoTtokon ModBUS BkntovaeT ABa Buaa pexumMa nepegaqun (pexum RTU
n ASCII), LCI nopgoepxuBaeT Tonbko pexum RTU, cooTBeTCTBYHOLWME AaHHbIE
cnegylowme:

GaviTbl: 1 cTapToOBbIN 61T, 8 BUTOB AAHHbBIX, KOHTPOSbHBIN BUT U KOHEYHBIN
6uT. MNpun Hannunm NpoBepoYHOro uta 1 BT NPOBEPKN YETHOCTU/HEYETHOCTU 1
1 KOHeuHbIVi 6UT. Korga GuT YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX buTa.

CTAPTOBbIV BUT MPOBEPOYHbIN KOHEYHbIV
BUT BUT BUT

0123|4567

B pexxume RTU cooblLieHne Bcerga MMeeT MHTEpBasn BpeMeHu nepeayn He
MeHee 3,5 6aiiToB B Havane. CTpykTypa coobLueHunin (3anpoc/oTBET) nepegaeTcs
B crefylolem nopsiake: agpec MalluHbl, Ko4 KOMaHabl ornepauuv, AaHHble
n KoHTponbHoe crnoBo CRC. lNepenada kaxgoro GanTa OCyLlecTBAsieTcs B
LwecTHaguaTepuyHom popmarte. dopmMat LaHHbIX CrieayoLuiA:

®dopmat nepenaym gaHHbix Modbus RTU

< »
< >

[MpoBepka

CRG Cron-6ut

Crapt-6ut Anpec Peructp [aHHble

1.0nsa  onpepeneHust Hayana cooblieHnst  ucrnonb3yeTcs  naysa
NPOAOIHKUTENBHOCTbIO He MeHee 3,5 cumBonos (14 6uT).

2.Ecnun nay3a npu nepepaye coobiieHns 6onee yem 1,5 cumona (6 6uT),
TO faHHoe coobLeHne cYMTaeTCst OLIMGOYHBIM.

Ta6nuua 7.1 CtaHgapTHas cTpykTypa coobeHns RTU:

START T1-T2-T3-T4 (Bpems nepegaum 3,5 Gaiita)
SLAVE ADDR Anpec csian: 1 ~ 247
CMD 03H: yteHne NnapamMeTpoB NOAYMHEHHOTO YCTPOMCTBA;
06H: 3anncb napameTpoB NOAYUHEHHOIO YCTPONCTBA
DATA (N-1) [aHHble: rpynna napameTpa, HoMep napameTpa,
DATA (N-2) 3Ha4eHve napameTpa
DATAOQ
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CRC CHK crapLuero Mposepka 3HayeHus: CRC
paspsga
CRC CHK mnapgLero
paspsga
END T1-T2-T3-T4 (Bpems nepegaum 3,5 6aiiT)

3. Mpoepka aaHHbIX CRC ncnonb3ayeTcst 4nsi npoBepku 6aiToB coobLLEeHNS.
Mpumep: Kog komaHabl (CMD): 03H, uteHre N cnos (makcumym 12 crnos
HenpepbIBHOIO YTeHUs). Agpec nogYnMHEHHoro yctpoicTea paBeH 01, pernctp
— F002 (npu HenpepbIBHOM 4YTEHUM ABYX CroB), a 3aTteM WHopmauus o
KoMaHAe BeayLero ycTpoiicTtaa. [Mpumep Huxe.

ADR 01H

CMD 03H

CTapToBbIfi PperncTp crapLuero paspsaga FOH

CTapToBbIN perncTp MragLuero paspsaa 02H

3HayeHve JaHHbIX cTapLiero paspsiga 00H

3HaueHve AaHHbIX MraLlero paspsiaa 02H

CRC CHK mnapawero pa3psiaa Hy>xHO paccunTbiBaTh
CRC CHK crapLuero paspsiga CRC, CHK

WHdopmaLms oTBeTa Nog4YMHEHHOro ycTpoiicTea, korga napametp F13.05

ycTaHoBreH Ha 0.

ADR 01H

CMD 03H

CTapToBbIVi PperncTp crapLuero paspsga FOH

CTapToBbIN perncTp MnagLuero paspsaa 02H

3HayeHve JaHHbIX cTapLiero paspsiga 00H

3HaueHve AaHHbIX MraLlero paspsaa 02H

CRC CHK mnapwero pa3psiaa HyHo paccunTbiBaTh
CRC CHK crapuuero paspsiga CRC, CHK
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Korga napametp F13.05 yctaHoBneH Ha 1:

ADR 01H

CMD 03H

Konuuyectso 6utos 04H

Pervctp aanHbix FOO2H cTtapluero paspsga 00H

Pervctp ganHbix FOO2H mnaglwero paspsina 00H

[anHble FOO3H crapluero paspsiaa 00H

[anHble FOO3H mnaawero pa3spsga 01H

CRC CHK mnapgwero pa3psiga HyxHo paccunTbiBaTh
CRC CHK crapLuero paspsiga CRC, CHK

Kop komaHapl 06H (3anuck). Hanpumep, komaHaa Ha 3anvck 5000 (1388H)
B pernctpe FOOAH MY, agpec nogunHeHHoro yctponctea 02H. MiHdopmaums
0 KOMaH[e Ha 3anuchb:

ADR 02H
CMD 06H
Anpec AaHHbIX cTapLuero paspsaa FOH
Anpec AaHHbIX MnagLwero paspsga 0AH
CopaepikaHue AaHHbIX cTapLuero paspsaa 13H
CopepxaHune AaHHbIX MnagLiero paspsiaa 88H
CRC CHK mnapgwwero pa3psiga Hy>XHo paccunTbiBaTh
CRC, CHK

CRC CHK crapuuero paspsiga

MHdopmaums otBeTa NOAYNHEHHOTO:

ADR 02H
CMD 06H
Anpec AaHHbIX cTapLuero paspsiaa FOH
Anpec AaHHbIX MnagLero paspsaa 0AH
CogepxaHne AaHHbIX CTapLuero paspsga 13H
CopepxaHue AaHHbIX MnafLlero paspsiaa 88H
CRC CHK mnapwwero pa3psiaa Hy>xHO paccunTbiBaTh
CRC, CHK

CRC CHK crapuuero paspsiga
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Metoabl nposepkn CRC: CRC-pomeH onpegenseT cogepxaHue BCero
coobuweHns. [omeH coctouT u3 AByx 6anToB, copepxawmx 16-6uTHoE
OBOMYHOE 3HayeHue, KOTOpOoe MpucoeduHseTcs K cooblieHunto nocne
BbIYMCNEHNSA 3HaveHust nepepawowero obopynosaHus. [puHMMaloLlee
YCTPOWCTBO NOBTOPHO BblumcrnsieT CRC npuHSATOro coobLyeHms n cpaBHUBAET C
nonyyeHHbIM 3HaveHnem gomeHa CRC, ecnu aBa 3HadveHns CRC otnuyatotes,
TOo ecTb owmbka npu nepepade. CRC cHayana nomewaetca B OxFFFF, a
3aTtem obpabaTtbiBaeTcsa bonee wecTy nocrnegoBartenbHbiX 6anToB COObLLEHMS
CO 3HauveHueMm Tekyulero peructpa. Ana CRC gonyctMMbl TONbKo 8-6UTHbIE
AaHHble KaXaoro cuMBoONa, a CTapToBbi OUT, CTOMOBLIM BUT 1 BUT YETHOCTK
HepencTBuTenbHbl. B npouecce CRC kaxabivi 8-6MTOBbLIN CMMBOI paccynTbiBAET
otaenbHo XOR ¢ coaepXumbiM perncTpa, B pesyrnsrare nepemeLlaeTcs B camoe
HU3Koe 3P(PEKTMBHOE HanpaBreHne, a Camblil BbICOKUA 3PEKTUBHBIA OUT
sanonHsietca 0. LSB nssnekaetca ana nposepku: ecnun LSB paseH 1, peructp
oTAenbHO BbinonHseT onepaunio XOR ¢ npegycTaHOBNEHHBIM 3HAYeHUeM;
ecnu LSB pageH 0, To He BbinonHseT. Becb npouecc nosToputcst 8 pas. MNMocne
3aBepLUeHuUst nocnepHero 6uta (Bocbmoro 6uta) cnegytowme 8-6utHole 6anTbl
OyayT oTAenbHO BbINOMNHATL onepaumio XOR ¢ TekyLmm 3Ha4YeHneM perucrpa.
KoHeuHoe 3HayeHue B peructpe — 3710 3HadeHne CRC nocne BbINOMHEHUsI
BCex banToB B COOOLLEHUN.

7.1.2 OnpepeneHue agpeca nepeaayv gaHHbIX

Agpec pervctpa COCTaBnsieTCA Ha OCHOBE HOMepa rpynnbl U HoMepa
napameTtpa:

ctapwwui 6ant FO — FE (rpynna F), A0 - A2 (rpynna F15, F17); mnagwwn
6ant 00 FF.

Fpynna napameTpoB Appec peructpa ans Appec peructpa ans
CBA3MN 3anucu B RAM
FOO ~ F14 0xFO00~0OxFEFF 0x0000~0x0EFF
F15 ~F17 0xA000~0xA2FF 0x4000~0x42FF

Hanpumep, ans F04.12 peructp 6yaet 0xF40C, rae F4 npeacrasnseT Homep
rpynnbl FO4; 0C npeacTtaBnsieT wecTHaguaTepuyHbii doopmat ymncna Homepa
napameTtpa 12 B rpynne F04.

Ons napametpa F15.51 pernctpom 6ynet 0xA033, rae A0 npeacrasnsier
cobon Homep rpynnbl F15; 33 npeacraBnser wecTHaguatepuyHbin hopmat
yncna Homepa napametpa 51 B rpynne F15.

Mockonbky EEPROM w4acTo nepesanucbiBaeTcsl, 9TO COKpallaeT CpokK
cnyx6sl EEPROM; anst HEKOTOpbIX NapamMeTpoB eCTb BO3MOXHOCTb 3anucbiBaTb
3Ha4eHus B onepaTunBHyto namaTb RAM. K 3Ton hyHKLMM MOXKHO NONacTb TOMbKO
nyTem U3MeHeHUs CTapLuero pa3psiia CooTBETCTBYIOLLEro KoAoBoro aapeca ¢ F
Ha 0 0 (ansa rpynn FOO-F14), nu6o c A Ha 4 (ans rpynn F15, F17).
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[nanasoH crapluero 1 mnapwero 6anToB COOTBETCTBEHHO: CTaplumn 6anT
00 OF (rpynna F); mnagwwun 6ant 00 FF. Hanpumep

Bxoa komaHnabl ynpasnenus B MY (Tonbko 3anuce):

* kop, pyHkumn F04.12 He coxpansieTca B EEPROM u 3apaet agpec 040C;

* kop, pyHKkumn F15.51 He coxpaHsetca B EEPROM u 3agaet agpec 4033.

OTOT agpec AenNCTBUTENEH TOMbKO Anst 3anvcu B RAM, npu uteHun agpec
HeOencTBUTeneH.

[Ina Bcex napameTpoB MOXHO peann3oBaTh 3Ty (OYHKLMIO C MOMOLLBIO KoAa
komangbl 07H.

Ipynna F14: napameTpbl He MOryT ObiTb HU MpOYMTaHbl, HK
=) U3MeHeHbl. [pynna F17: napameTpbl MOryT ObiTb TOMBKO CYUTaHBI,
== | HO He moryT ObITb M3MeHeHbl. HekoTopble napameTpbl Henb3s
n3MeHaTb npu pabotatowem Y. MNpn M3MeHeHnn napameTpoB
Koga MyHKUMKM criegyeT Takke y4nTbiBaTb AManasoH HaCTPOMKM
napameTpoB, EANHULIbI U3MEPEHNS.

7.1.3 Tabnuubl perucTpoB CBA3U
Tabnuua 7.2 YnpaBneHue nyckoM, OCTaHOBOM 1 OMOPHOM YaCTOTON (TOMbKO
3anuchb):
A.qpec KOMaHAbI OyHKLlI/ISl KOMaHAabl
1000H 0001H: BpalueHve Bnepen

0002H: BpalueHue Ha3ag
0003H: TonykoBOe BpalleHne B MPSMOM HanpaBieHun
0004H: TonuykoBoe B 06paTHOM HanpaBneHnn
0005H: OcrtaHoB No MHepLUWn
0006H: OcTaHoB ¢ 3ameaneHuem
0007H: C6poc curHana otkasa

3000H 3apaHune 4acToTbl

Mpn paGote c [JdaHHbIMM agpecaMu HeobxoauMo YGeauTbcsi, 4YTO B
npeobpasoBarterie 4acToTbl 3HaveHne napametpa F00.01 BbiICTaBNEHO paBHbIM
2 (ynpaBreHue nyckoM U OCTaHOBOM MO CETEBOMY MPOTOKONY) M 3HaYeHue
napametpa F00.06 BbicTaBneHo paBHbIM 9 (BbIOOP WCTOYHMKA 3agaHus
OMOPHOrO CUrHana c CeTeBoro NpPoToKona).
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Tabnuua 7.3 YnpasneHve BbIXOAHbIMY KNnemMmaMu (TOMbKO 3anuch):

Appec koMaHAbI DYHKUMUA KOMaHAbI
1001H BuT 0: BbIXOA € OTKPbITHIM KonnekTopom MO1
But 1: peseps
BuT 2: penenHbin Bbixog T
But 3: peneiHbin Bbixog R

BuT 4: BbICOKOYACTOTHBIM UMNYIbCHbIN Bbixod (HDO)

Mpu paboTe ¢ AaHHbIMM appecamun ybeauTech, YTo B npeobpasosatene
YacToTbl 3HayeHne napametpoB FO07.01 (dyHkums Beixoga HDOR), F07.02
(dyHkums penenHoro Bbixoga T), FO07.03 (dpyHkumsa penenHoro Bbixoga R)
unu F07.04 (dyHkums Bbixoga MO1) BbicTaBneHo paBHbiM 20 (ynpaeneHve no
ceTeBOMy MpoTokony). B aapec BBoauTCs 3HaveHWe napameTpa B AeCATUYHO
CUCTEME CYUCIIEHUSI, T.e. HYXHO MONyYUTb 3HayeHue B [BOWYHON cuUCTEME
CYMUCIEHUS U NepeBECTU B AECATUYHYIO.

Hanpumep, TpebyeTcs caenaTb akTUBHBIM perneiiHbli Bbixod T U BbIXOA C
OTKpbITLIM Konnektopom MO1. Yucno B oBonYHoOM cucteme cumcnennsi: 00101.
B AecsaTUYHON cucTemMe CYUCNEHUS 3TO YNCIIO PAaBHO 5 — 3TO 3HAYEHUe HY>XHO
BBecTu B agpec 1001H.

Tabnuua 7.4 YnpaBneHue aHanorosbiM BbixogoM AO1 (TOMbKO 3anuck):
Peructp DYHKUMNA KOMaHAbI
1002H 0 ~ 7FFF o3Havaet 0% ~ 100%

Tabnuua 7.5 YnpasneHue aHanorobiM Bbixogom AO2 (TonbKO 3anmch):

Peructp DYHKUUA KOMaHAbI
1003H 0 ~ 7FFF o3Ha4vaeT 0% ~ 100%

Tabnuua 7.6 YnpaBneHvue MnNynbCHbIM BbIXOAOM (TOMbKO 3anuch):

Peructp DYHKUUA KOMaHAbI
1004H 0 ~ 7FFF o3Havaet 0% ~ 100%

Tabnuua 7.7 Ctatyc npeobpasoBaTenst 4acToTbl (TONbKO YTEHUE):

Peructp DYHKUNA KOMaHAbI

2000H 1: npeobpasoBaternb YacToThbl 3anyLLUeH, BpalleHue Brnepes
2: npeobpasoBaTenb YacToThbl 3anyLleH, obpaTHoe BpalleHne
3: npeobpaszoBaTenb YacTOTbl HAXOAUTCA B PEXMME OCTaHOBa
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Tabnuua 7.8 Agpeca napaMeTpoB MOHUTOPUHra:

Peructp DYHKLUA KOMaHAbI

3001H Paboyas yacTtota

3002H Hanpspkenne Ha 3MT

3003H BbixogHoe HanpsixeHne

3004H BbixogHom Tok

3005H BbixogHasi MOLLIHOCTb

3006H KpyTaLwmin MOMEHT Ha BbIxofe

3007H Paboyasi ckopocTb

3008H CocCTosiHME BXOAHBIX KNeMM

3009H CoCTOsIHME BbIXOAHbLIX KNEMM

300AH Hanpsbxenne Al1

300BH HanpspkeHne Al2

300CH Hanpspkenne Al3

300DH TekyLlee 3Ha4YeHue cyeTymka

300EH TekyLuee 3Ha4eHne ANVHHbI

300FH CkopocTb O[] B 06/MUH

3010H OnopHbInt curHan MO-ynpaenexns

3011H CurHan obpatHoi ceasu MUA-ynpasneHus

3012H Crynenb MNK

3013H YacrtoTta BXxogHOro nmnyneca, eamHiua namepenms 0,01 kly,
3014H CkopocTb 06paTHoii cBsi3u, eamHuua namepenus 0,1 'y
3015H OcTtaBlweecs BpeMs paboTbl

3016H Hanpspkenne Al1 go koppekummn

3017H Hanpspkenne Al2 no koppekummn

3018H HanpsipkeHune Al3 go koppekuum

3019H JIMHenHas ckopocTb

301AH TekyLlee Bpemsi Npy NOAAHHOM MUTAIOLLEM HanpPsXKeHnn
301BH Tekylee BpeMsi B COCTOSIHUM paboTbl

301CH YacTtoTta BXoOHOro MMmnynbca, eavHmua namepenns 1y
301DH Bpems ycTaHOBNEHUs CBS3M KOMMYHUKALIMOHHOIO NpoTokona
301EH dakTnyeckas ckopocTb € AaTunka o6paTHOM CBSA3N
301FH OTobpaxkeHue yacToTbl A

3020H OT1obpaxeHue yacToTbl B
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[ns OTHOCUTENbLHOIO MpPOLEHTHOrO 3HayeHusi -100,00% ~
100,00% MOXeT BbINONHATLCS TOMbKO onepauust 3anucu. [lpu
3anucy 3HaYeHUst 4acToTbl YacToTa OMpeaensieTcsl OTHOCUTENbHO
MakcumarnbHoro 3HadeHusi 4yactoTel (F00.03). [pu 3anucu
B KayecTBe 3HaA4YeHUss MOMEHTa, 3anucbiBaeMoe 3HayeHue
onpepnensietcs otHocuTenbHo F03.10, F15.48 (anekTpoasuratens 1,
anekTpogsuratens 2).

YctaHoBka naponsi (ecnv Bo3Bpalaetcs k 8888H, aTo o3Havaert, 4yTO
yCTaHOBKa Maporns BbINosHEHa):

Peructp 3Ha4yeHue AaHHbIX
1FO0H ——

Tabnuua 7.9 Agpec nHmymnanusauumm napametpa 1FO1H:

Peructp DYHKUMUA KOMaHAbI

1FO1H 0001H: Cbpoc k 3aBOACKMM HacTpolikaM, 3a UCKIoYeHEM

napameTpoB ABuraTens

0002H: C6poc 3anucu owmnbok

Tabnuua. 7.10 Onuncanne HencnpasHocTy MY (kog HeMcnpaBHOCTW):

Anpec
HencnpasHoOCTH WUHdopmauums o HeucnpaBHocTu MY
8000H 0000H: HeT HencnpaBHOCTH

0001H: Meperpyska no Toky npu pasroHe (E004)

0002H: Meperpyska no Toky Npu TOPMOXEHWUN UK pa3roHe (E005)
0003H: Meperpyska no Toky Npu NOcTosiHHOM ckopocTu (E006)
0004H: MpeBblweHne HanpsxxeHnsa npu pasroHe (E002)

0005H: MpeBbIlweHne HanpsbkeHne npy Topmoxerun (EOOA)
0006H: MpeBbILeHne HanpsKeHWs NpY NOCTOsIHHOM ckopocTu (E003)
0007H: MoHwxeHHoe HanpsixeHue Ha 3MT (E001)

0008H: Meperpyska auratens (E007)

0009H: Meperpyska M4 (E008)

000AH: Motepsi ha3bl Ha Bxoge (E012)

000BH: Motepsi ha3bl Ha Bbixogde (E013)

000CH: lNMeperpes IGBT mogyns (EOOE)

000DH: Meperpy3ka 6ydepHoro conpotunenenus (E014) 000EH:
HeuncnpasHocTb koHTakTopa (E017)

000FH: Monb3oBaTenbckuii oTkas (E00D)

0010H: Owwnbka ceteBoro npotokona (E018)

0011H: Owwmbka n3mepenns Toka (E015)

0012 H: Owwbka naeHTudukaumm napametpos 3 (E016)

0013H: JocTurHyTo cymmapHoe BpeMsi B cocTosiHum pabotbl (E020)
0014H: KopoTkoe 3amblikaHue Ha 3emnto (E023)

001FH: Meperpes asuratens (E036)

0020H: HekoppekTHble napameTpbl (E037)
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Tabnuua 7.10 OnucaHve HencnpaBHOCTK CBA3M (KOA HEWCNPABHOCTY):

Appec HencnpasHOCTU Wndopmaums o HeucnpasHoctu MY

8001H 0000H: Het owwmnbku
0001H: HenpaBunbHbI naponbs
0002H: HenpaBunbHbI KO4 KOMaHAbI

0003H: HenpaBunbHas koHTponbHas cymma CRC

0004H: HepelcTBUTENbHBIN agpec
0005H: HepencTButenbHbI napameTp

0006H: HeBepHoe uameHeHne napameTpa

0007H: Cucrema 3abnokvpoBaHa

7.2 KommyHuKauuoHHbIM npoTtokon Profibus DP

KommyHukaumoHHbln npotokon Profibus DP sBnsetcs
[OOMOMHUTENBLHON  OMuMel,  KoTopas  AOCTynHa  npwu
ucnonb3oBaHuM nnatbl  pacwupeHuns LCI-DP. Bonee
noApobHY MHCTPYKUMIO MO ucronb3oBaHuio Profibus DP
MOXHO CkayaTb Ha oduumansHoMm cawTe instart-info.ru B
pasgene «[loogepxka W cepBuCc» —  «[JOKyMeHTaums»
— «[peobpasoBaTtenn 4actoTbl» —«[peobpasosaten
YyactoTbl cepum LCl».
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maBa 8. YcTpaHeHne HencnpaBHOCTEN U TEXHUYECKOE

obcnyxuBaHue

Mocne BO3HWKHOBEHUsI HeucnpaBHocTU MY peanuayeT yHKUMIO 3almThl
1 oTtobpaxaeT Kog HEMCNpaBHOCTM Ha NaHenu ynpasneHus. Monb3oBaTtenb
MOXET OMnpeaenuTb TUM HEUCNPaBHOCTU, MPOAHANMU3NPOBaTb MPUYUHBI
N BbINOSIHUTL MOUCK W YCTPaHEHWE HeWucnpaBHOCTEN B COOTBETCTBUM CO
crnepytowmmmn Tabnuyamun. Ecnu HencnpaBHOCTb HE MOXET ObITb ycTpaHeHa
cunamu rornb3oBaTens, crnefyeT obpatUTbCs B TEXHUYECKYHD MOAOEPXKKY
«MHCTapT».

anI BO3HVMKHOBEHUM OLUMOOK, CBSA3@HHbIX C npesbilleHnem

Toka wunu HanpsbkeHust (E001-E008, EOOA, EOOE, EO012, E016,
E023, E032, E033, E036) 3anpeliaetrcssi BO30O6HOBMNATL paboTty
00 YCTpaHEeHWUs1 MPUYMHbI BO3HUKHOBEHWSI HEUCMNPaBHOCTU UIN He
paHee, 4eM Yepe3 10 MUHYT nocne BO3HWKHOBEHUST OLLNOKMN.

Kop CootBeT- Hewucnpas- Bo3MoOXHble NPUYUHBI Pewenus
OWMGKN | CTBYIOLMNIA HOCTb
u3 Kon
XypHana owmnGkmn
(F05.27-
29)
7 E001 [MoHWxeHHoe 1. OTKMYeHNe NUTaHUS 1. Mopatb NuTaHue Ha
HanpspkeHue Ha | 4. Bxog MY
3T 2.HanpsixeHue Ha Bxoge 2. MpoBepuTb
MY He cooTBeTCTBYET Ka4yecTBO HanpsikeHus
YCTaHOBMEHHbLIM nuTatoLLen cetT Ha
TpeboBaHUAM cooTBeTCTBME TpebyembIM
3. HanpsikeHue Ha 3MT xapaktepuctukam M4 npun
HecTabunbHoe 3anycke
4. HevcnpaBHOCTb 3. O6patutbes B cnyxoy
BbINPSIMUTENBHOTO MOCTa TEXHUYECKON NOAAEPXKKN
5.HeucnpasHocTb 4. O6patutbes B Cryxoy
3BeHa NOCTOSHHOTO TEXHUYECKON NOAAEPXKKN
TOKa BCreacTeue 5. O6patutbes B Cryby
HeopAHOKpaTHoOW TEXHWUYECKON NOAAEPKKN
neperpysku no Toky 6. Obpatutbes B cnyxoy
6.HevcnpaBHOCTb CUMOBON | TEXHUYECKOW NOAAEPKKM
nnatbl M4 7. ObpaTtuTbeCs B Cryxby
7. HeucnpasHocTb Nnatbl TEXHUYECKON NOAAEPXKKN
ynpasneHus
4 E002 Mepexanpsoke- | 1. BxogHoe HanpsbkeHue 1. NposepuTb
HWe npu CMULLIKOM BbICOKOE KayecTBO HanpsikeHus
pasroHe 2. BbicokonHepLmMoHHast nuTatoLLen cet Ha

Harpyska reHepupyeT
HanpsxeHve Ha 3MT
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1

E003

E004

E005

Mepenanpsixe-
Hue npn
pabote Ha
MOCTOSIHHOW
CKOPOCTH

MpeBbilweHne
3Ha4YeHun
TOKOBOW
XapakTepucTu
KW Npu pasroHe

MpeBbilweHne
3HaveHun
TOKOBOW
xapakTepuc-
TUKU MpU
3ameqne-Hum
WK TOpMOXe-
Hun

3. Bpewms pasroHa cnviukom
KopoTKoe

1. BxogHoe HanpspkeHve
CMULLIKOM BbICOKOE

2. BbICOKOVHEPLIMOHHas
Harpyska reHepupyet
HanpsbkeHue Ha 3MT

1. Kopotkoe 3amblkaHue
mexay hasamu unu Ha
3emnto Ha Bbixoge MY

2. He BbinonHeHa
naeHTugmrKaums
napameTpoB
anekTpoasuratens

3. Bpemsi pa3roHa CrnuLiKom
KopoTkoe

4. YcTaHoBMNEHHbIe
napamMeTpbl NOBbILLIEHNS
KpYTSILLEr0 MOMEHTa Unn
xapakTtepuctuka V/F He
noaxoaaT Anst AaHHOTOo
TMNa Harpysku

5. CnuLIKOM HU3Koe
BXOAHOE HanpsixeHne

6. 3anyck BpaLuatoLLerocs
anekTpoasuratens

7. MNpeBbiweHne
HOMUWHaNbHOW Harpy3sku nNpu
pasroHe

8. Cnukom Manblii knacc
MoLyHocTm MY

1. Kopotkoe 3ambikaHue
mMexagy dasamu unu Ha
3emnto Ha Bbixoae MY
2. He BbInonHeHa
naeHTndmKaums
napameTpos
anekTpoAsuratens

3. Bpemsi 3ameanexus
CNULLKOM KOPOTKOE
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2. YcTaHOBUTb TOPMO3HOM
KOMNNEeKT

3. YBenuuutb Bpemsi
pasroHa

1. MNpoBepuTb Ka4ecTBo
HanpshxeHns nuTatoLle
CeTu Ha CooTBETCTBUE
TpebyembiM
xapakTtepucTukam MY npu
pabote

2. YcTaHOBUTb TOPMO3HOM
KOMNNeKT

1. YCcTpaHATb BHELUHWE
HeucnpaBHOCTW

2. BbInonHuts
naeHTUVKaLmo
napameTpoB
anekTpoasuraTens

3. YBenumuutb Bpemsi
pasroHa

4. OTperynupoBaTb
MOBbILLEHNE KPYTSLLEro
MOMEHTa BPYUHYIO Unn
BblOpaTh Tpebyemyto
xapaktepuctuky V/F

5. MNpoBepnTb ka4ecTBO
HanpshkeHns nuTatoLle
CeTu Ha CooTBeTCTBUE
Tpebyembim
xapakTtepucTvkam MY npu
3anycke

6. BbInonHMTL nepesanyck
C KOHTPOSEM CKOPOCTH
UK nocrne oCTaHOBKM
anekTpoasuraTens

7. BbISiBUTb NpUYnHy
npeBbILLEHNst
HOMWHanNbHO Harpyaku
8. YcraHosuTb MY
6onee BbICOKOrO Knacca
MOLLHOCTY

1. YcTpaHaTb BHELUHWE
HeucnpaBHOCTM

2. BbInonHuTb
naeHTUVKaLmi
napameTpoB
anekTpoasuraTens

3. YBenuuuTb Bpemsi
3ameaneHvs

4. MNpoBepuTb Ka4ecTBo



4. CnuLKOM HU3koe
BXO[HOE HanpshxeHne

5. MNpeBbllleHve
HOMWHaMNbHOW Harpy3ku
npu pasroHe

6. OTCyTCTBYET TOPMO3HOM
KOMMIEKT

HanpshkeHWs NUTatoLLen
CeTU Ha COOTBETCTBME
TpebyembiM
XxapakTepucTukam M4
npu 3amMeaNIeHnn unm
TOPMOXEHUN

5. BbISiBUTb NpyynHy
npeBsbILLEeHNA
HOMUHaMNLHON Harpysku
6. YCTaHOBUTb TOPMO3HOW
KOMMeKkT

E006 MpeBbiweHne 1. Kopotkoe 3ambikaHue 1. YcTpaHsATb BHeLLHWe
3HaveHumn mexay dasamu unu Ha HeucnpaBHOCTY
TOKOBOW 3emnio Ha Bbixoge M4 2. BbInonHutb
Xapaktepuc- 2. He BbInonHeHa naeHTUdMKaLmio
TUKW Ha naeHTudukaums napameTpos
NOCTOSAHHOA napameTpoB anekTpoasuraTens
CKOpOCTH anekTpoasuratens 3. Mposeputb
3. Cnu1LwKkom Huakoe KauecTBO HanpsbkeHus
BXOOHOE nuTatoLLen cetn Ha
4. MNpeBbileHne COOTBETCTBUE TPEOYEMbIM
HOMUWHaNBHOW Harpysku XxapaktepucTukam M4 npu
npu pasroHe 3anycke
5. Cnuviikom marnblii knacc 4. BbIiBUTb NpUYnHY
MolHocTm MY npeBbILLEeHNs!
HOMUWHaMNbLHOW Harpysku
5. YcraHosuTb MY
6onee BbICOKOrO Knacca
MOLLHOCTY
E007 Meperpyska 1. Henogxopsawwmin 1. KoppekTHas ycTaHoBKa
anekTpoaBura- | napametp 3awmTsl F05.10 napameTpoB
Tens 2. MNpes.blLeHne 2. BbIIBUTb NMPUYUHY
HOMWHAaNbLHOW Harpy3kn Npu | NpeBbILLEHNS
pasroHe unu 6nokmposka HOMUWHaNBbHOW Harpysku
potopa unu 6nokMpoBKkM potopa
3. Cnuikom Manblii knacc 3. YeraHosuTb MY
motyHocTh MY 6ornee BbICOKOrO Knacca
MOLLHOCTY
E008 Meperpyska M4 | 1. MNpe.blweHne 1. BbISIBUTb NpUYUHY
HOMWHaNbHOW Harpy3kn Npu | NpeBbILLEHNS
pasroHe unu 6nokmposka HOMUWHaNBbHOW Harpysku
poTopa U1 GrnoKMpPoBKK
2. Cnuvwwkom manbli knacc poTopa, npoBepka
MoLHocTm MY anekTpoaBuraTens u
cunoBbIx kabeneit
2. YeraHosuTb MY
6ornee BbICOKOrO Knacca
MOLLHOCTV
EOOA MepeHanpske- | 1. BxogHoe HanpsbxeHne 1. MNpoBepuTh Ka4ecTBO
Hve npu CMULLKOM BbICOKOE HanpsbkeHus
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npu

3amMeaneHuu nnu

nuTarLlen cetu

3ameaneHnun TOPMOXEHUN Ha COoOTBETCTBME
unm 2. BbicokonHepumoHHast TpebyembiM
TOPMOXEHUN Harpyska reHepupyeT XapakTepucTtukam MY
HanpsbxeHune Ha 3T npu 3amMeaneHun unm
3. Cnuwkom KopoTkoe TOPMOXEHUN
BPEMSsi 3aMeAnenns unu 2. YcTaHoBUTb
TOPMOXeHUS TOPMO3HOW KOMMMNEKT
3. YBenuusTe Bpemsi
3ameanenus unu
TOPMOXEHNS
12 EOOE Meperpes 1. Cnuwwkom Bbicokas 1. CHU3nTb
CUINOBOTO Temnepartypa Temnepatypy
mogayns OKpyXatoLLeit cpeabl oKpyxatoLLei cpeabl
2. 3abnokunpoBaH 2. O4ncTuTb
BO3AYLUHbIA puneTp BO3YLUHbIV OUNLTP
3. HeucnpaseH 3. 3aMeHuTb
BEHTUNATOP HeucnpaBHbIii
4. HencnpaBeH agatunk BEHTUNSATOP
4. 3aMeHUTb AaTumnk
15 EO0 D Monb3oBa- CurHan BHeLUHew C6poc nocne
TenbCKuit HencnpaBHOCTV MOAYNS BbISIBNEHUS NPUYNHBI
oTka3 5. HencnpaseH cunoBsoii cpabaTbiBaHWs
moaynb MY BHELLUHero curHana
HeucnpasBHOCTM 5.
3ameHnTb Mogynb MY
20 EOOF Owwubka MospexaeH uin EEPROM | O6patutbcsi B
YTeHUsa n Cnyx0y TeXHU4YecKomn
3anucu B noaAepku
EEPROM
10 E012 MoTepsi basbl | 1. AcummeTpus 1. YCTpaHUTb BHeLLHUe
nUTaHNs Ha TpéxhasHOro NUTaHWs Ha HencnpaBHOCTU
Bxoge M4 BXO4Ee 2. ObpaTtuTbea B
2. HencnpasHa nnata cnyx6y TexHnyeckomn
ynpaenenus M4 NoaaepxK1
3. HeucnpasHa nnata 3. Obpatutbea B
3aWmThl cnyx6y TexHu4eckon
4. HencnpasHa cunosast NoAAEepPXKN
nnata 4. ObpaTuTbCs B
cnyx6y TexHn4eckomn
noAnepXkn
1 E013 Motepsi chasbl | 1. O6pbIB kKabens, 1. YcTpaHuTb BHelHWe

Ha BbIXo4e

coeguHstowero MY n
anekTpoasuraTens

2. AcummeTpus
notpebneHns Toka
anekTpopsuratenem

3. HeucnpasHa cunosas
nnara M4

HencnpaBHOCTU

2. Mposeputb
1CcnpaBHOCTbL 0BMOTOK
anekTpoaBuraTens

3. ObpatuTbea B
cnyx6y TexH14eckoi
NoALAEPKKN
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4. HencnpaseH cunoson
moaynb

4. O6patuTbCs B Cryx6y
TEXHUYECKOWN NoaAepXKKM

17 E015 Owwmbka nsme- 1. HencnpaseH aatunk 1. OB6patutbes B Cnyxoy
peHus Toka Xonna TEXHUYECKOWN NOAAEPKKN
2. HeucnpasHa cunosast 2. ObpatuTbes B Cryxby
nnara M4 TEeXHUYECKOW NoaaepKN
18 EO016 Owwnbka naeH- 1. MapameTpbl 1. YcTaHoBuTH
TUmnkaumm aneKkTpoaBuUraTens He napametpbl
napameTpoB YCTaHOBMEHbI COrMacHo anekTpoaBuraTens
QNeKTpo- nacnopTHon Tabnuyke B COOTBETCTBUM C
asuratens anekTpoABuraTens nacnopTHo Tabnuykon
2. HencnpasHocTb aneKTpoaBuratens
kabenbHOM NUHUK 1nn 2. MNpoBepwuTb kabenb u
anekTpoasuraTensi anekTpoaBsuraTens
14 E017 HeucnpaBHocTb 1. Cunosasi nnata MY unn | 1. OBpatutbes B cryxby
KOHTaKTopa, 6nNoK NUTaHNA HeMCNpaBHbl | TEXHUYECKON NOAAEPKKN
LYHTMpYtOLLEero 2. HencnpaBeH koHTaktop | 2. O6paTtuTbes B Criyx6by
TOKOOrpaHu4nBa- TEXHUYECKON NOAAEPXKKN
1OLWWiA pesncTop
16 EO018 Owmbka 1. HencnpageH kabenb 1. NposepuTb kabenun
CeTeBoro CBA3N. CBA3N
npoTokona 2. HenpaswunbHo 2. MNpaBunbHO
yCTaHOBMNEH napameTp YCTaHOBUTL NapameTp
F00.02 F00.02
3. HenpasunsHo 3. MpasunbHO
yCTaHOBMEHbI NapameTpbl YCTaHOBUTL NapameTpbl
cBsasu B rpynne F13 CBA3N
19 E020 [ocTurHyTto CymmapHoe Bpemsi BbinonHute cbpoc Ao
CcymMmapHoe paboTbl 4OCTUINO 3aBO/ICKMX HACTPOEK Ans
Bpems B YCTaHOBMNEHHOTO 3HAa4YeHNst | CYMMapHOro BpemMeHu
COCTOSIHAM pabotbl
pabotbl
21 E023 KopoTkoe KopoTkoe 3amblkaHune MpoBepuTh kabenb u
3aMblkaHue Ha anekTpoaBuUraTens Ha anekTpoaBsuraTens
3emnio 3emnio
23 E026 Owwmbka ceasn ¢ | 1. HenpaeunbHo nogobpan | 1. BeibpaTb TMn aHkodepa
3HKOZEPOM AN 3HKoZEepa B 3aBUCHMOCTMN OT
2. HenpasunbHoe hakTnyeckon cutyaLmm
nogknioyeHne npoeoga 2. YcTpaHuTh BHELUHVE
3HKOZEepa HeucnpaBHOCTN
3. SHKoaep noBpexaeH 3. BameHuTb
4. HeucnpagHa nnata NOBPEXAEHHBbI 3HKoAep
pacwmpenus PG 4. 3aMeHnTb
HeucnpasHyto nnaty PG
25 E029 [ocTturHyto CymmapHoe Bpemsi B BeinonHuTe cbpoc o
CyMMapHoe COCTOSIHUMN paboTbl 1 3aBOACKMX HACTPOEK AnNs
Bpems B ocTaHoBa focturaet CYMMapHOro BpeMeHun
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COCTOSIHAM YCTaHOBMEHHOTO 3HAYEHNs! | B COCTOSIHUM paboTbl U
paboTbl n ocTaHoBa
ocTaHoBa
22 EO2E O6pbiB gatunka | CurHan gatumka obpaTtHou | [MpoBeputb curHan
obpatHoii ceasu MNO-perynatopa obparTHoii cBsA3n
ces3u MUA- Hwke 3Ha4yeHust F10.26 MAO-perynatopa nnu
ynpaeneHus YCTaHOBUTL NMpaBunbHOE
3HaveHune F10.26
26 E030 XonocTon xof Pa6ouuin Tok MY Hinke MposepuTb cocTosHe
3HaveHnsa F05.13 Harpysku 1 KOpPeKTHOCTb
3Ha4YeHul napameTpoB
F05.13 n F05.14
27 E032 Owmbka 1. Cnuwwkom Gonbluas 1. YMeHbLUeHne Harpy3sku
orpaHuyeHns Harpyska unu 6nokupoeka | v npoBepka ABuraTens u
TOKa Mexay poTtopa Aasuratensi MeXaHN4YeCKOro COCTOSIHUS
uMnynscammn 2. Cnvwkom manbii knacc | 2. BuiGop MY Gonee
mouyHocTy MY BbICOKOTO Knacca
MOLLHOCTH
24 E033 HewucnpasHocTb | 1. MepeHanpshkeHne 1. BbISIBUTb MPUYMHY
ny Meperpyska no Toky nepeHanpspkeHus
2. BbISiBUTb NpUYnHY
neperpyaku no Toky
28 E034 Cnuikom 1. HenpasunbsHo 1. MNpaBunLHO YCTaHOBUTL
GonbLuoe yCTaHOBMEHbI NapameTpbl napameTpbl 3HKodepa
OTKINOHEHNE aHKoaepa 2. BbInonHnTtb
CKOpPOCTU 2. He BbInonHeHa naeHTudmKaumo
naeHTUudbmnKkaums napameTpos
napameTpoB anekTpoasuraTenst
anekTpoasuraTens 3. MpaBunbHO YCTaHOBUTL
3. HenpawunbHo napametpbl F05.17 n
yCTaHOBMEHbI MapameTpbl F05.60 B 3aBUCMMOCTM OT
F05.17 n F05.60 haKTu4eckon cutyaumm
30 E035 MpeBbiWwenve 1. HenpasunbsHo 1. MNpaBunbLHO YCTaHOBUTL
cKopoCcTh yCTaHOBMEHbI MapameTpbl napameTpbl 3HKodepa
MEeKTpo- aHKoadepa. 2. BbinonHuts
npuratens 2. He BbinonHeHa naeHTudmKaumo
naeHTudbmnKaums napameTpoB
napameTpoB anekTpoasuratens
anekTpoasuratens 3. MNpaBunbHO ycTaHOBUTL
3. HenpaBurnbHo napameTpbl F05.17 n
yCTaHOBMEHbI MapameTpbl F05.60 B 3aBCMMOCTM OT
F05.17 n F05.60 hakTnyeckon cutyaumm
31 E036 Meperpes 1. HencnpaBHocTb 1. MpoBeputb kabenu
aneKTpo- [fAaTtyvka Temneparypbl W faTyvK Temnepartypbl
Asurartens anekTpoasuratens anekTpoasuratens

2. CnvwKoMm BbicoKas

2. MoHn3nTb HecyLLyto
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Temnepatypa

4YacToTy UIN NPUHATH

anekTpoasuratens Aapyrue mepbl
no oXNaxaeHuto
anekTpoasuraTens
32 E037 HekoppekTHble BeeneHHble MpoBepuTb, NpaBunNLHO
napameTpbl 311IeKTPo- napameTpbl 1 yCTaHOBMEHbI
Asuratens anekTpoasuratens napameTpbl
He COOTBETCTBYIOT anekTpoasurarens
akTnyeckum
faHHbIM
29 E038 MonbiTka nepe- MameHeHue knemmbl | Mepekniountbes nocne

KMoYeHNsi Mexay
AByMsi HaGopamun
napameTpoB
arnekTpoaBuratenen Bo
Bpems paboTbl

Bblibopa mexay
AByMsi Habopamu
anekTpoaBuratenemn
BO Bpems pa6otbl M4

ocTaHoBa M4
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aea 9. [lononHuTenbHbIe ONuUmn
9.1 MnaTtbl pacwmpeHnsa

B npeobpa3zoBatene yactotbl cepun LCl MoxHO peanv3oBaTb BEKTOPHOE
ynpaeneHne ¢ 3aMKHYTbIM KOHTYPOM ABUraTefnisiMu C pasfnu4yHON Harpyskoi,
npy MNOMOLUM [AaTYMKOB TMOMOXEHUSI pa3nuyHbiX TUMNoB. B pAaHHOM cepum
ocCyLLeCTBMNeHa NoAAepKKa MHKpeMeHTanbHbIX 3HKOAEePOB.

Ons nogkniodeHuss gudpdepeHumanbHOro aHkogepa npuMeHuMa nnara
pacLumpeHns (Tonbko AN Tunopasmepa 2 v BblLLe).

HanmeHoBaHue OnucaHue

LCI-PG1 [Mnata pacwmpennsa Ana MHKpeMeHTanbHOro aHkoaepa ¢
anddepeHumanbHbIMU BbIXOAaMU.
MopaepxuBaet auddepeHumanbHbIi BXOAHOW curHan A,
B, Z, A, B, Z. MakcumansHas Yactota: 100 kl'y,
HanpsbkeHve nutanus: 5/12 B (B 3aBucumocTn ot
nonoxexus mxemnepa J1)
lMopnepxuBaerca B Mogensx tunopasmepa 2 1 BbilLe.

LCI-HDI Mnata paclumpeHnst UMNYNbCHBIX BXOLOB.
[Mnata pacwmpenvsa Ansa 3agaHus onopHON YacToTbl
npeobpasoBatens MMNynbCHbIM curHanom o 100 kly
MopnepxuBaetcs BO BceM MogensHom psigy cepum LCI.

LCI-HDO lMnaTta pacwmpeHns MMNynbCHbIX BbIXO40B.
Mnata pacwmpeHns Ans BbiBoga Tpebyembix
nokasarenei npeobpasoBartens UMMynNbCHbIM CUTHANIOM
no 100 kly,
MopnepxunBaetcsa BO BceM MoAensHom psigy cepum LCI.

LCI-DP [Mnarta pacwmpeHns aAna noaaepxku
KOMMYHWMKaLMOHHoro npoTtokona Profibus DP.
MopnepxuBaetcs B Mogensx TMnopasmepa 2 1 Bbilue.

9.2 MokpbITUE STAaKOM 1 KOMNayHAOM

BasoBoe nokpbiTne nevatHbix Nnat - knacc C2C: npuMeHsieTcs B MecTax ¢
HOpMaribHbIM YPOBHEM 3arpA3HSOLLMX BELLECTB.

Mpn pabote obopyaoBaHWsA B SKCTpPeMarbHbIX (arpeccuBHbIX) pabouymx
cpefax pekoMeHayeTcs AONOMHUTENbHANA 3aluMTa — crneunanbHoe NoKpbiThe
neyaTHbIX NnaT nakom Un KoMnayHAoM.

[aHHas onuus sBNseTcs Havbonee onTMManbHOW aAnsa obecnevyeHus
HafexXHOCTN paboTbl YaCTOTHbIX NpeobpasoBaTenemn unm ycTporucTB NiaBHOro
nycKka B >XECTKMX YCIOBUSX M MPY BO3AENCTBUMN APYrMX arpecCcuBHbIX (DaKTOpoB
(Bnara, Nbifb ¥ T.0.).

185



KomnayHp

Mpu pabote obopynoBaHus B
3KCTpemarbHblX  (arpeccuBHbIX)  paboymx
cpedax pekoMeHAyeTcs  AOMOoSIHUTENbHast %
3almTa: cneumanbHoe MOKPbITUE MevaTHbIX oL T "'_

i

nnart komnayHgom. [daHHas onuusi siBnsietcs
Hambonee onTumanbHOW Anst obecneyeHus
HagexHocTn paboTbl YacCTOTHbIX
npeobpasoBaTtenen Unu yCTPoOMCTB NIaBHOrO
nyckKa B XeCTKUX YCMOBUSAX U NPU BO3LENCTBUN
OPYrvX arpeccuBHbIX hakTopoB (Bnara, Mbifb
nT.n.).

MpenmyLecTBa:

MoBblleHHasA MexaHuyeckasi YCTOM4MBOCTb: 3(EKTUBHO 3aluMLLaeT oT
BMOpaLWi, BO3HMKaOLWLMX B NpoLiecce paboToi.

Bbicokasi Tenmootaava: yYCTPOWCTBO He HarpeBaeTca B npolecce
akcnnyataumn. MNMpopanexne cpoka cnyx6bl 06opyaoBaHus.

Nak

MokpbiTHe nakom pekomeHayeTcs
ONs NpedoTBpalleHUss  MOBPEXOAEHUA 1
Aedbopmaumii nnat npu paboTe B 3anblneHHbIX
pabounx cpepax. BHe 3aBucumocTn OT
TSOKECTU Harpysok, [OMOMHUTENBHOE
3alUTHOE TMOKPbITE MO3BOMSIET HE TOSbKO
MOBLICUTL MPOYHOCTL PAAMOINIEMEHTOB, HO
MU MNpOANUTL CPOK Crnyx0Obl 06opyaoBaHus
B uenom. Jlak HagexHo  3awuwaet
npeoGpa3oBaTenb 4acToTbl UM YCTPOWCTBO
NIaBHOMO nycka oT Mblnu, Y4To obecneynsaeT
6ecnepeboiiHyto paboTy nponsBoacTBa.

MpenmyLiecTBa:

YCTOMYNBOCTD K MbInn.

Bbicokasi MexaHn4eckasi T(POYHOCTb PAAMO3MEMEHTOB Ha NeYaTHbIX NnaTax.
MpoaneHue cpoka cnyx6bl 060pynoBaHUS.

9.3 MoxapHbI pPeXum

Mogenn LCI, LCI(S), ocHalwieHHble dyHKumen «lloXapHbIA pexumy,
MMEIT OKOHYaHue «-FM» cormacHo cucteme 0O03Ha4yeHuI, yka3aHHOW 8 1.
2.2, a X MofenbHbIN psiA M MaccorabapuTHbIe XapakTePUCTVKN aHanormyHbl
xapaktepuctukam mogenen LCIl, He OCHaLEHHbIX MNOXapHbIM PEXUMOM.
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[aHHas dyHKUMS MOXET COBMECTHO UCMONb30BaTbCs B NOXAPHbIX LWKadax ans
nogdepXaHus nognopa Bo3gyxa, AblMOyAaneHus, YnpaBreHUst BbITSXKHbIMU
BEHTUNATOPaMW, YrpaBreHusi MPOTUBOMNOXAapPHbIMU Hacocamu. B MomeHT
aKTMBaLMM NOXaPHOro pexmma npeobpasoBaTenb YacToTbl NPOAOIHKAET CBOKO
paboTy, HECMOTPS Ha BO3MOXXHOCTb MOBPEXOEHNS .

MoxapHbI pexum npegnonaraet paboTy npeobpasoBaTens 4acToTbl Aaxe
B Clny4yae BO3HWKHOBEHUSI OLLUNBOK.

BeHTunartop
AbIMoyaaneHua

BeHtunartop
noanopa

) Lt T

KnanaHbl
OblMoyAaneHus

»MsH

®DYHKLUUSA «KKOHTPOJIb BbIXOAHOW NIMHUMU»

B npeobpasoBaTtensix 4acToTbl C MOXapHbIM PEXUMOM TaKKe MOXHO
peanu3oBatb GyHKUMIO «KOHTpONb BbIXOAHOW HNUHUWY»: C 3a4aHHbIM
MHTepBanom BpeMeHu MY GyaeT npoBepaTb LEeNoCcTHOCTL kabens mexay MY
1 anekTpoaBuratenem. B cnyvae obpbiBa nuHum Ha gucnnee MY BbicBeTUTCH
COOTBETCTBYHOLLAA OLLIMOKa.

MoppobHee o HacTporkax pexuma — cm. rmasy 10.1 [MokapHbIN pexum u
DYHKLMSA KKOHTPOSb BbIXOAHOW NUHUN.

9.4 1P54

MpeobpaszoBaTenb 4acToOTbl CO CTEMEHbIO 3aLUUThI
IP54 — kopnyc C TakoW CTeneHbio 3aluTbl criegyet
BbIOMPaTh A5 y4aCTKOB C MOBbILLIEHHON BNaXHOCTbIO,
rAe MOXeT 00pa30BbIBATLCS Mbif1b M €CTb BO3MOXHOCTb
nonaganuust Gpbiar Ha Y. Ecnm MY B Kopnyce
IP54 ©yger nonyyaTb HebOMbLUOE KONMUYECTBO
nbiny, Brarw, 3TO He OKaXeT HebnaronpusTHOro
BO34eNCTBMSA Ha paboTty. Mogenwu, umerowmne creneHb
3awmTbl IP54, obnagaloT Takumm e TeXHUYECKUMU
xapaktepuctukamu, 4to u mogenm LCI, ykasaHHble
8 _2nase 2, HO WMelT WHble MaccorabaputHble
XapaKTepPUCTUKN, yKka3aHHble B 1. 2.6.1
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asa 10. TunoBble HaCTPOMKM
10.1 MNoxapHbIA peXUM U PYHKLUA KKOHTPOJIb BbIXOAHOW NIMHUNY

MoxapHbIn pexum npegnonaraer paboty 4YacToTHoro npeobpasoBartens
Jaxe B cryyae BO3HUKHOBEHWS1 Kakux-nnbo owmbok. [ocTyneH Tomnbko B
npeobpasosarensx 4Yactotbl cepumn LCI ¢ nogaepkko noxxapHoro pexuma.

HacTpolika 1 BKMtoYeHMe NoXapHOro pexuma:

MapameTp HaumeHoBaHue [uanazoH 3HayeHue OnucaHue
HacTPOWKU HacTpPoWKu
F06.00 ~ Bbi6op dyHkumu: 0~59 51 BknioyeHve noxapHoro
F06.08 Onsa cepun LCI pexuma ¢ NoMoLLbo
knemmbl S1-S6; BbIGPaHHOW KIemMMbl
[Onsi cepun LCI(S)
knemmbl S1-S5
F26.00 Tun noxapHoro 0~2 0~2 BbiGop TUNa noxapHoro
pexuma pexuma
F26.01 Hacrtpoiika yactotsl | 0~F00.03 0~F00.03 Yacrtora, koTopas byaer
MOXapHOro pexumMa noaAepXu1BaTbCs npu
pabote B noxxapHOM
pexume.
F26.02 WHTepBan 0~100 cek 0 C 3agaHHbIM
nopauu curHana 0 - pyHKUMSA VNHTEPBANOM BpeMEHU
obBHapyxeHus HeakTMBHa MY 6yneT nonasatb
anekTpoasuratens curHan npoBepkn
(cek) LienocTHocTy kabens B
COCTOSIHUM OCTaHOBa.
F26.03 MonwuTopuHr 0: He o6HapyxeH/ - MNapameTp
COCTOSIHUS Heu3BEeCTHbIN CTaTyc MOHUTOPUHTa, KOTOPbIN
anekTpoasuratens | 1: OnekTpoasuratens nokasbIBaeT COCTOsIHVE
He nogkntoyeH/ Kabens noakno4YeHHoro
06pbIB hasbl anekTpoaBuraTens.
2: OnekTpogsuraterns
noaKmnoyeH

Koraa undpposas knemma ¢ 3agaHHov dyHKumen 51 («akTreaums NoxapHOro
pexnma ) 3aMbIKaeTCsl, akTUBMPYETCS NOXKapHBbI pexum. To ecTb, ecrnv B poLiecce
paboTbl BO3HUKAOT KakMe-nnbo OLWMGKM Ha 4acTOTHOM npeobpasoBartene, oHu
OyayT urHopupoBartbcs, U paboTa Byaet npogormkaTbcs 6e3 OCTaHOBKM.

F26.00 Tunbl noxxapHOro pexuma:

0: Wctounmk vactoTbl 3agaetca napametrpom F00.06, MCTOYHMK KOMaHg
3apaetcsa napameTtpom F00.01

1: YacTtoTta oOCTaeTcsa MNOCTOsiHHOM W 3ajaeTca napametpom F26.01 c
BO3MOXHOCTbI OCTaHOBa.

lMpn nogaye curHana Ha KIeMMy MOXapHOTO Pexuma MPOUCXOAWT MyCK
YacToTHOro npeobpasoBaTtensi, 1 OH He MOXET ObiTb OTKIIOYEH, Moka knemma
3amMkHyTa. OTKIMYEHME YacTOTHOTO MpeobpasoBaTensi BO3MOXHO C MOMOLLbIO
33[@HHOTO WCTOYHVKA KOMaHA TOMbKO MPU Pa3OMKHYTOM KIeMMme MOoXapHOro
pexumMa, unM C MnoMOLLbI0 LMAPOBON KIEMMbl «aBapUMHBLIA OCTaHOB» Mpw
3aMKHYTOW KrnemmMe MoXapHOro pexuma.
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2: Yactota ocrtaetcss MOCTOsIHHOM W 3apaetca napametpom F26.01 6es
BO3MOXHOCTUN OCTaHOBa.

Knemma akTuBaLmy NoxxapHOro pexxvma npu aHHOW HacTpolike cpabaTbiBaeT
no Bocxogsiemy poHTy. MponcxoanT aBTOMATUYECKUIA 3amnyCck W YacTOTHbIV
npeobpasoBaTtefl HEBO3MOXHO OCTAHOBUTb A0 TeX Mop, Moka He OyaeT CHATO
nUTaHNe UK Noka YacToTHbIN Npeobpa3soBaTerib He BbINAET U3 CTPOSI.

F26.02: Mpwn ycTaHoBNeHHOM 3Ha4eHnn «0» pyHKUMSA HeaKTVBHa.

[Mpw ycTaHoBKe 3HaYEeHWS, OTIIMYHOTO OT HYIS, aKTUBUPYETCS hyHKLMSA MPOBEPKM
LieriocTHOCTY kabens Mexxay npeobpasoBaTteriemM YacToThl v 3fieKTpoaBUraTeriem ¢
VHTEPBaroM BPEMEHW, YCTAHOBIIEHHOM B 3TOM NapameTpe.

Mapamerp  F26.03  wucnonb3dyetcs AN MOHUTOPUHIA  COCTOSIHUS
arekTpoaBUraTensi.

10.2 NMoanepkaHue NOCTOAHHOrO AaBneHusi Bogbl LCI

S
LY
Ity
o
JAY
AT Frmomn’
a ¢ [
s
e —
o 1
py 1
®DYHKUMOHANbHbIN HaseaHue dyHkunn 3HayeHune Onucanune
Kon
F00.01 BapwaHT paboTbl B 0 YnpasneHve ¢ naHenu
pexume ynpasneHus
1 YnpasneHve ¢ knemm (¢
S1) (npv nogaye nuTaHus
1 3aMKHYTOM knemMme
S1 ¢ DCM npoucxogut
aBTOMaTUYeCKUin
nepesaryck)
F00.05 HwxHaa npegensHas Ot 25.00 'y (3HayeHune
yacrota no 35.00 ycTaHaBnmBaeTcst
B COOTBETCTBUU C
dhakTnyeckuMm ycroBmsmm
akcnnyarauum)
F00.06 BapwvaHT uctoyHunka 8 MA-ynpaenexue

3afaHusa YactoTbl A
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F00.12 Bpewms pasroHa 20.00 3HayeHuWe ycTaHaBnNMBaeTCs
B CEKyHOaxX B COOTBETCTBUU
€ (haKTU4eCKUMM YCrOBUSMN
aKkcnnyaraymn
F00.13 Bpewmsi 3amennexus 20.00 3HayeHuWe ycTaHaBnMBaeTCs
B CeKyHOax B COOTBETCTBUU
€ (haKTU4ECKUMM YCIOBUSMN
aKkcnnyaraymn
F10.00 WcTouHmK onopHoro 0 LincbpoBoit onopHbIi curHan B
curiana NAO- napametpe F10.01
ynpaeneHus
F10.01 3HayeHne onopHoro 5.0 3HaveHune ycTtaHaBnuBaeTcsi B bap
curHana NUQ- MCXOAs 13 hakTUYeCKnX yCroBumn
ynpasneHus akcnnyartauum (Tpebyemoe
Aasnexue)
F10.02 WcToYHMK curHana 0 Axanorosblii Bxog Al1
obpatHoii ceszn M-
ynpaeneHus
F10.03 HanpaeneHnwue gencreus | 0 Mpsimoe aeiictere. Yem Gonblue
MWA- ynpaBnexus curHan obpaTHON CBA3N, TEM HIKe
YacToTa (3aBofckas ycTaHoBKa)
1 O6paTtHoe fevicteue. Yem
MeHbLUEe curHan obpaTHoii cBa3n,
TEeM HWXKe 4YacTtoTa
. «CI‘IHLI.I,MVI» pexnm He MOXeT paGOTaTb npu peanumsauummn
— | MWA-ynpaBneHuss B obpaTHOM HanpasneHuu (Korga 4acToTa
= | yBenuMuuBaeTcs C YyBeNnuM4eHMeM curHana obpaTHol CBA3N).
Ona BkniodeHus [MW[-ynpaBneHuss B oGpaTHOM HampaBneHun
Heobxoanmo BbIKNUUTL «Cnawminy pexum (F09.50=0; F09.52=0).
D,J'Iil peanusayun JJ,aHHOVI BO3MOXHOCTU NpU 3aKase HeO6XO,E|VIMO
3anpocuTb cneynarnbHoe obHoBNeHVe.
F10.04 [uanasoH navepeHusi 10.0 38HayeHuWe ycTaHaBnmBaeTcs B
AaTyuKa gaBneHuns Eap ncxoaoa ns dJaKTVIHeCKI/IX
YCINOBUIA 3KCTIyaTaLmm
(Anana3oH JaBneHws gartyvka)
F08.03 OTo6paxeHue B H.0301 A | OnopHbint curdan MAA-

pexvime paboTbl

ynpaenexus

CurHan obpaTHon cBsi3n
MQ- ynpaBnexus

H | OnopHasi yactota
P | Pabouas yactora
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F08.05 OTob6paxeHve B H.0031 | & | OnopHbiit curian NMAA-
pexume ocTaHoBa ynpaeneHus
€3 | Curnan Ha Bxoge Al1
H | Onophas vactota
F06.18 MuHuManbHbI 02.00 Bbi6op cBA3n Mexay BXoAHbIM
BXOAHOW curHan B curHanom ¢ knemmbl Al1
kpusowt Al1 1 curHanom obpaTHoi CBs3n
M A-ynpaenexus. 3amevaHue:
Mo ymonyaHuto yctaHoBmneH
[1anasoH aHanoroBoro
BX0AHoro curHana 0 ~10
B. Ecnu BxogHoW curHan —
TOKOBBbIV B AnanasoHe 0 ~ 20
MA, HanpseHne coxpaHseTcs
B ananasoHe 0 ~10 B; ecnn
BXO[HOW CUrHan — TOKOBbIN
B AManasoHe 4 ~ 20 MA,
ncnornb3yeTcst AnanasoH
HanpsxeHuin 2~ 10 B
F02.00 Twn gBuratens - OBbIYHbIN
F02.01 Hom. MmowHocTb -- kBT C wunbapl aBuratenst
Asuratens
F02.02 Hom. yacTota -y C wunbapl oBuratens
asuvrartens
F02.03 Hom. ckopocTb -- 06/ C wunbabl ABuraTens
Asurartens MWH
F02.04 Hom. HanpspkeHve -B C wunbabl gpuratens
nsurartens
F02.05 Hom. Tok asuratens -A C wunbapl aBuratens
F17.08 OnopHbint curHan NAO- | -- o.e. TonbKO MOHWUTOPWH.
ynpasneHus MokasblBaeT, Kakon OMOpPHbI
curHan (B OTHOCUTENbHbIX
eMHMLax) YacTOTHbIN
npeobpasoBarenb CTPEMUTCH
nogaepxveaTb
F17.09 CurHan obpatHomn --o.e. TonbKO MOHWUTOPWH.
csiau MNANIO- [Moka3sbiBaeT MHGopMaLMio O
ynpaeneHus TeKyLeM AaBNeHnu ¢ Jartyvka
(B OTHOCUTENbHBIX eAnHMLax)
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10.3 NMoanepkaHue NocTosHHOro AasneHusi Bogbl LCI
C perysiupoBKOM pexuma CHa

3aAaHua YactoTbl A

K
st
i
et
AV
Al tramenegy!
ae v [
Homaw
Galaonun
M
m !
DYHKLUUOHANbHbIA HaseaHue dyHKumn 3HaveHue Onucanune
Kop,
F00.01 BapwaHT paboTbl B 0 YnpasneHve ¢ naHenu
pexume ynpasneHus
1 YnpaeneHue ¢ knemm (c
S1) (Nnpv nogaye nuTaHus
W 3aMKHYTOW Knemme
S1 ¢ DCM npowcxogut
aBTOMaTn4ecknin
nepesanyck)
F00.32 Makpoc nameHeHus 1236 Mepexon B pexum
napameTpoB noaaepxaHus
MOCTOAHHOTO AaBNeHNs.
3apaet napameTpbl
F00.05 =20.00 I'y,
F08.03 = H.038D, F08.05
=H.2011
F00.05 HwxHaa npegensHas Ot 25.00 g0 | Iy (3HaveHue
YyacTota 35.00 ycTaHaBnmBaeTcst
B COOTBETCTBUM
¢ hakTnyeckummn
YCIoBNAMM
aKcnnyarTaumm)
F00.06 BapuaHT uctouHuka 8 NWA-ynpasnexve
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F00.12

Bpewms pasroHa

20.00

3HaveHve
ycTaHaBnmBaeTcs
B CeKkyHaax B
COOTBETCTBUM C
hakTn4eckumm
yCnoBusiMu
aKcnnyarauum

F00.13

Bpewmsi 3ameanenus

20.00

3HaueHve
ycTaHaBnmBaeTcst
B CeKyHAax B
COOTBETCTBUM C
dakTnyeckumm
yCroBUsMU
aKcnnyarauum

F10.00

McTo4HMK onopHoro
curHana M-
ynpasneHus

LindopoBsoii onopHeiii
CWUrHan B napametpe
F10.01

F10.01

3HayeHne onopHoro
curHana NAQ-
ynpasneHus

5.0

3HaveHve

ycTaHaBnuBaetcs B bap
nexoas u3 hakTu4eckmx
YCINOBWI 3KCNyaTaumm
(Tpebyemoe faBneHue)

F10.02

McTouHuk curHana
obpaTHom cBsA3n
MWA-ynpaBnexus

Ananorosbin Bxog Al1

F10.03

HanpaeneHve
nevicteusa M-
ynpasneHus

[Mpsimoe aencrseue.
Yem Bonblue curHan
obpaTHoW cBA3N,

TEM HUXe YacToTa
(3aBoackasi ycTaHoBKa)

O6paTHoe aencTeue.
Yem MeHblUe curHan
obpaTHoW CBA3K, TEM
HWKe YacToTa.

F10.04

[nana3oH namepeHus
JaTtyvka AaBneHust

3HaueHve
ycTaHaBnuBaetcs B bap
ncxoas u3 pakTnyecknux
YCroBWIA aKcnsyaTaumm
(onanasoH gaBneHus
Aatymka)
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F10.28

Pa6ota NMUA-
ynpaBrneHus B

COCTOAHUM OCTaHoBa

0,1

3HayeHne
yCTaHaBnmBaeTcs U3
haKTU4ECKNX yCroBui
akcnnyatauuun. Ecnn
CNALMA PEXNM HYXEH,
TO yCTaHOBUTb 1; ecnn
CNSALLMIA PEXUM He
HY>€H, TO YCTaHOBUTb

F09.50

LlaBneHme BbIXO4a un3

cnsaLlero pexnma

3.0

3HaveHve
ycTaHaBnvBaetcsi B bap
nexoas M3 PakTUHeckmnx
YCNOBUI 3KCMnyaTaLumm
(MUHUManbHoe
[aBrieHNe CUCTEMbI).
Korpa pabouee
[AaBrieHne CTaHOBUTCS
HWXE YCTaHOBIIEHHOTO
3Ha4eHws,
npeobpasoBaTenb
yacToThbl
aBTOMaTUYECKU
nepexoauT B pexumM
paboThbl

F09.51

Bpemsi 3agepxku

BbIXo4a 13 cndulero

pexuva

5.0

3HaueHve
yCTaHaBnMBaEeTCs B
ceKyHhax Ucxons n3
haKTU4eCKMX yCroBui
aKkcnnyaraumu.

F09.52

Yacrota nepexoga B

CNALWMIA peXUm

Ot 26.00
no 36.00

3HayeHne
ycTaHaBnMBaeTcst
ncxoas u3 pellaembix
3afady B BMAe npoLeHTa
OT 3Ha4eHusl. 3HayeHne
[AaHHOro Kofa AOMKHO
6bITb BbILLE 3HAYEHUS
koga F00.05. Korga
paboyas yactoTta
CTaHOBUTCS HUXE
yCTaHOBIIEHHOTO
3HayeHus),
npeobpasoBaTenb
YacToThl
aBTOMaTUYeCKn
nepexoauT B CNSALWMIA
pexvm
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F09.53 Bpemsi 3agepxku 5.0 3HayeHne
aKTMBaLMmM CnsLero ycTaHaBnueaetcs
pexuma B CEKyHAax B
COOTBETCTBUU C
hakTuyeckumm
yCrnoBuamun
aKennyaTtauumn
F08.03 OTo6paxeHue B H.0301 | g | OnopHbiit curian MAA-
pexume paboTbl ynpasneHus
L | CurHan obpatHoi cBsian
MA- ynpaBnexus
H | OnopHas vactora
P | Pabouas yactora
F08.05 OTobpaxeHve B H.0031 | A | OnopHbiit curan MAA-
pexnme octaHoBa ynpaeneHus
€3 | Curnan Ha Bxoge Al1
H | Onophas yactora
F06.18 MuHumansHbI 02.00 BbIGop cBS3M MeXAY BXOAHLIM
BXO[HOW curHan B curHanom c knemmeol Al1
kpuson Al1 v curHanom obpartHow cBA3n
MNA-ynpasnexus. 3amevaHve:
Mo ymonyaHuio yctaHoBneH
[AnanasoH aHanoroBoro
BxofHoro curHana 0 ~10
B. Ecnu BxogHow curHan —
TOKOBbIN B AnanasoHe 0 ~ 20
MA, HanpsbkeHne coxpaHseTcs
B AmnanasoHe 0 ~10 B; ecnn
BXOIHOW CUrHan — TOKOBbI
B AnanasoHe 4 ~ 20 MA,
ncnosnb3yeTca AnanasoH
HanpsikeHuin 2 ~ 10 B
F02.00 Twn gBuratens - OBbIYHbIN
F02.01 Hom. mowHocTb -- kBT C wunbabl gpuratens
Asurartens
F02.02 Hom. yactora -y C wunbapl aBuratens
Asuvratens
F02.03 Hom. ckopocTb -- 06/ C wunbapl opuratens
asuvrartens MWH
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F02.04 Hom. HanpsipkeHne --B C wunbabl ABuratens
asuratens
F02.05 Hom. Tok asuratens -A C wunbabl aBuratens
F17.08 OnopHbint curHan MNAO- | -- o.e. TonbKO MOHWUTOPWHT.
ynpasneHusa Moka3sbiBaeT, Kakon OMOPHbI
curHan (B OTHOCUTENbHbIX
e[MHMLax) YacTOTHbIN
npeobpasoBatenb CTPEMUTCS
noaaepxueaTth
F17.09 Curnan obpaTHom --o.e. TonbKO MOHWUTOPWHT.
cesasu NNI- Moka3sbiBaeT nHdopmauuo o
ynpaseneHus TeKyLleM AaBNeHnn ¢ garymka
(B OTHOCUTESbHbIX eAnHULaX)

10.4 JaTtyuk TemnepaTtypbl PTC

Ecnn npeobpasoBatenb 4vactotbl cepum LCl ncnonb3dyeTrcss ¢ gaTtyvMkom
PTC, To cnegyeT HacTpoWTb €ro No HMXXeyKasaHHOWM CXeMe.

+10B Al ACM RA S1 RB DCM
R=4.7 kOm PTC
1/4 Bt
DYHKUUOHANbHbIA HasBanue cyHkuum 3HaveHune Onucanune
Kon
F07.03 BbI6op ¢hyHKUMM 31 [LocTmkeHne ogHoro n3
peneiiHoro Beixoaa R npeaenbHbIX 3Ha4YeHui
CUrHamna aHanoroBoro
Bxoga Al1
F06.00 Bbi6op dpyHKUmK 33 Monb3oBaTenbCkMii 0Tka3s
knemMmbl S1
F09.46 HwxHuit npegen 4.1 3HaueHve
BXOZHOTO HanpsixeHus yCTaHaBnuBaeTcs B
Al Bonkrax
F09.47 BepxHuit npegen 10.0 3HaveHune
BXOZHOTO HanpsixeHnst ycTaHaenueaetcs B
Al Bonkrax
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