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BBepeHue

Bnarogapum Bac 3a npuobpeteHne npeobpasosatens Yactotsl cepum LCI.
Mepen HayanoMm paGoTbl BHUMATENbHO M3yuyWTe HacTosliee PYKOBOACTBO.
HapylieHnune ykasaHHbIX B pyKoBoACTBe TpeGoBaHWI SKCMnyaTaumy MOXeT
NPUBECTM K BO3HWKHOBEHWUIO HEWCMPABHOCTEN, OTKA30B, COKPALLEHWMI0 cpoka
aKcnnyatauum oGopyoBaHUA UMK AaXKe K HAHECEHWIO TPaBM.

YcTaHoBKY M BBOA B 3KChfyaTauuioo Bcerga criegyeT nnaHupoBaTth U
BbIMOSHSATL B COOTBETCTBUM C MECTHbIMU 3akoHamu 1 Hopmamu. INSTART He
NpUHUMaeT Ha cebs HUkaknx obs3aTenbCTB B Criydae HapyLleHUn MEeCTHOro
3aKkoHoAaTenbCTBa U/Mnu Apyrux Hopm 1 npasun. Kpome Toro, npeHebpexeHve
HOPMaTMBHBLIMW LOKYMEHTaMMN MOXET CTaTb MPUYNHON HEMONAZAOK NpMBOAA, Ha
KOTOpbIE HE PacnpOCTPaHAETCs rapaHTUsi U3roToBUTENS.

B cnyyae  HeobXoOMMOCTM  KOHCyMbTauMuM MO WCMOMb30BaHUIO
npeobpasoBatens 4acTtoTbl WM CEPBUCHOMY OOCHYXMBAHWUIO YCTPOWCTB
obpatuteck B TexHudeckyto nogaepxky OO0 «MHcTapT».

I'Ipvl BBOAE B 3KCryaTtauuto BbINONHUTL creayouine nencTeus:
BbInonHutb NPUeMKyY 1 OCMOTp:
- LleI'IOCTHOCTI: n3genua n KOMnMekTHOCTb COorfacHoO nacnopTy.

- CoOTBETCTBYET /1M HOMMHANIbHOE 3HAYEHWE, yKa3aHHOEe Ha 3aBOLCKON
Tabnuuke, 3HaYeHUIO, ykasaHHOMY B BalleM 3akase.

MpoBepuUTb COOTBETCTBME CETEBOTO MUTAHUS Y HOMUHATBHbBIX NapaMeTpoB
aneKTpoABuraTens AnanasoHy HanpskeHWUst CUII0OBOTO NMUTAHMS.

BbINOMHUTL YCTAHOBKY W MOAKIHOYEHNE B COOTBETCTBUM C PEKOMEHAALUAMMU,
yKasaHHbIMM B rnaBe 3 HacTosILLEero pyKoBOACTBA.

BbinonHute nNapameTpupoBaHWe B COOTBETCTBUM C TEXHOMOrMYECKUMM
YCIOBUSIMU.

B cnyyae BbISIBNEHWSI HapyLleHUs OOHOMO M3 TMYHKTOB HeMeAneHHO
CBSDXMTECH C NPOM3BOAMTENEM Unv Balumm nocTaBLUMKOM.

MpousBoguTenb oOcCTaBnsieT 3a coboM MpaBoO M3MEHSTb TEXHUYECKUE,
nporpaMMHble MapameTpbl M YCIOBUSI MCMONb3oBaHWs obopypoBaHus 6e3
npeaBapyTENbHOTO YBEAOMIIEHNSI.

Marotoutens: OO0 «MHcTapT»
r. CaHkT-lNeTepbypr, npocnekT bonbluesBukos, gom 52, kopn. 9, Ten. 8 800 222-00-21
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maea 1. O6wmMe Mepbl NPEAOCTOPOXKHOCTHU

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

B pykoBOACTBe MCNonb3yoTcs criedyowye CUMBObI:

BHumaHue!

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

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

2 OnacHocTb!

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

1.1 Mepbl NpeaoCcTOPOKHOCTH
O6wme Mepbl NPeaOCTOPOKHOCTH

* [lo Hayana npMMEHEHUS1 BHUMATENbHO O3HAKOMLTECH C
HacTosILEeN UHCTPYKLMEN.

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

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

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

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

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

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

* He ponyckaeTcst nonagaHve Bnaru BHyTpb npeobpasoBatens
4acToThbI.



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

MpenynpexaeHune o6 onacHocTu

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

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

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

KopoTtkoe 3ambikaHne

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

3asemneHue

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

PekomeHpaauuun

[ins o6ecneveHust HagexHoM 1 6esonacHor paboTbl yCTpoicTBa,
pekoMeHAyeTCst UCMornb30BaHVe AOMNONHUTENBHOrO 060pyA0BaHMS.
lModpobHee cm. enasa 3.2 u 3.3 Hacmosweao pykosodcmea
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MpodmnakTuyeckoe o6cnyxnBaHme

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

Pa6oTta Ha YacToTe HMXe U Bbille HOMUHaNbLHOM

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

Bub6paunsa mexaHn4eckoro yctpomcTea

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

Pa6ota c YKPM

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

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

>
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1.3 YTunusauma

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

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

1.4 YcnoBusi XxpaHeHMs U TPAHCMOPTUPOBaHUS

\7

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

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

Mpw ANMTENnbHOM XpaHeHUn HeobXoaMMO yYUTbLIBaTb CrieaytoLme
pekoMeHaaLmnn:

XpaHnTb NpeobpasoBaTenb YacToOTbl B OPUTMHANBHON yMakoBKe.

YcnoBus XpaHeHWsi B Tape Ha CKNage W3roToBuTENs W
noTpebutens [oOmkHbl cooTBeTcTBoBaTb ycrnoBusM 1 no [OCT
15150-69. B Bo3gyxe He [OOMKHbI MPUCYTCTBOBATb arpeccuBHbIE
npumecu, Temnepatypa xpaHexusi -20 ...+60 C.
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B cnyyae xpaHenna [14 Gomee 6 wMecsAueB, nepesq
1Crnonb3oBaHnem Heobxoammo npon3BecTn dOopMOBKY
3MEKTPONUTUYECKMX KOHAEHCATOPOB 3BEHA NMOCTOSIHHOIO TOKa ANs
npefoTBpaLLeHnst KCTapeHUsi» 1 NoTepu eMKOCTU.

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

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

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

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

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

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




Mmaea 2. O6wasn nHdopmaumsa o cepum LCI

MpeobpaszoBatens YactoTtbl cepun LCI npeacraBnseTt cobowt onTuMarnsHoe
undpoBoe pelleHve AnA  ynpaBrneHus  TpexdasHbIMU - aCMHXPOHHbBIMU
aneKkTpoaBUraTensMn C  KOPOTKO3aMKHYTbIM ~ POTOPOM  MPW  BXOQHOM
Hanpsixenun 230 B, 400B unn 690 B (3aBucut ot mogenu). Cepusi noaxoamt
Ans  oOLlenpoMbILINEHHbIX  MexaHu3moB. MoxeT OblTb  mMcnonb3oBaHa
ONs ynpaBneHWs MOMEHTOM U paboTbl C 3HKOAepamWu. YCTpoWcTBa MOryT
NPUMEHSTbCHA AN paboTbl CO CTaHKaMu, Hacocamu, LWpegepamu, apobunkamu,
KoMMpeccopamu, TenexkaMmm U MHOrMM Apyrum obopyaoBaHueMm. [uanasoH
mowHocTen cepum LCI: ot 0.4 o 4.0 kBT (npy BxogHOM HanpskeHun 198-253
B (+5% He 6onee 20mc), ot 0.4 go 400 kBT (nmpy BXogHOM HanpskeHun 342-
440B (+5% He 6onee 20mc)), ot 18.5 go 1400 kBT (Npu BXOAHOM HanpspkeHnn
594-759B (+5% He Bonee 20mc))

2.1 MpuHUMN ycTpoicTBa npeobpa3oBaTtens Yactorbl cepum LCI

LCI npeactaensieT cobowt  ceputo npeobpasoBatenert 4acToThbl,
ucnonb3yemblX — Ans  YNpaBneHWst  acMHXPOHHBIM  3neKkTpoaBuratenem
nepeMeHHOro Toka. Ha pucyHke HwxXe npuBedeHa NpuUHUMNUAnNbHas
anekTpuyeckas cxema [MY. Bbinpsmutens npeobpasyetr TpexdasHoe
nepeMeHHoe HanpsbkeHve B TMOCTOsiHHOe. [pynna  anekTponmMTMYeckux
KOHAEHCATOpOB 3BEHA TMOCTOSIHHOTO TOKa CTabunuavpyroT  MNOCTOsIHHOe
HanpsbkeHve. [py  nomowm IGBT-mogyne MNOCTOSIHHOE —HanpshKeHue
npeobpasyeTcs B nepemeHHoe. B cnyyae paboTbl C BbICOKOVHEPLMOHHBIMM
Harpyskamu, Koraa HanpshkeHue B Lieny npeBbIlaeT MakcyMarnbHbI YPOBEHb, K
Knemmam 3BeHa noctosiHHoro Toka (3I1T) nogkntoyaeTcs TOPMO3HOWM KOMMEKT.

=
Lbwm
s [ T P
| D—

Tokoozp-ul

peaucimop
2308 (1) A NZINGFAIN + 30T y—@
1008 (3 @) | b [ | | |

(~ AT : } 1 (M
! | 1 P C
| I I
|
I

8~ ZS Z= —r

| Cucmema ynpasneHus

Puc. 2.1 MpuHyunuanbHas anekmpuyeckasi cxema 0r1si moderneli 0o 22 kBm
(8Knto4UMernbHo)

9 instart-info.ru



Lhm

BerpamumensHe Mocm '—Tl Buxodwol kackad
L1
Tokooep-utl

N N IS
4008 (3 ) 1 |
1 L
| 1 { M
| I ‘\ )
| I
i I

3nTt

VL
/1

=

N 2N N

| Cucmema ynpaeneHus

Puc.2.2 lMpuHyunuansHas anekmpuyeckas cxema modenel cebiwe 30 kBm
(8Kmo4uMerbHO)

K ycTpoinctBam MOLLHOCTbIO MeHee 22 kBT (BKMHOYUTEMBHO)
MOXET ObITb MNOAKMIOYEH TOPMO3HOM pe3ncTop, K MoAensm
MoLLHocTbio 6onee 30 KBT (BKNOYMTENbHO) MOXKET ObITb NOAKMHOYEH
[AOMOSTHUTENBHO TOPMO3HOW NPEpPbIBATENb C KOMMNIEKTOM TOPMO3HbIX
pe3nCTOpPOB.
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2.2 HomeHknaTtypa uspenumn

Moxanywncta, npoBepbTe YCTPOMCTBO A0 MPUMEHEHMS Ha npeamer
OTCYTCTBWS BHELLHMX NOBPEXAEHWIN 1 COOTBETCTBUSI 0603HAYEHNs1 yCTPOMCTBaA
Bawewmy 3akasy. Hagnucb Ha 3aBogckomn Tabnuyke: Hanpumep, LCI-G0.4-2B.

[IOMONHUTENbHbIE oMU

XXX - GY/PY - UB F + XXX - ZZZ + C3C + ounan + IP54 + FM
1 6 7 8 9 10 2 13

D OB WN =

7.
8.

9

23 45 n

INSTART

Mpeo6pasoBaTens 4actoTbl cepum LCI
Mogenb | LCI-G0.4-2B
BxoaHoe Hanpsbkerune, Usx 1~198...253B 50/60 'y + 2%
BeixogHoe Usbix | 3~0...UBx 0...599ry
MouwHocTb, kBT Ptp=04
Tok, A | Itp=2.0
CreneHb 3awutsl | 1P20

00090X00XXXXXXXX

. Cepus

. Pexkum G — obLienpoMbILLnEHHbIN

. MowHocTb an.asuratens (kBT) ans obwenpomeiluneHHoro pexvma (G)
. Pexxkum P — HacocHbI

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

. HomuHanbHoe HanpsixeHue:

2:1~230 (220) B, 50/600y;

4: 3~400 (380) B, 50/60w;

6: 3~690 (660) B, 50/600y,.
BcTpoeHHbI TOpMO3HOW MOAYy b
BcTpoeHHbIn Apoccenb MOCTOSHHOO ToKa

. Mnatbl pacwmpeHns

10. JononHuTenbHoOEe 3almnTHOE NOKPbLITUE NNaT f1akom

11. 3awwmTHOE NOKpbLITUE MnaT KoMnayHA0M
12. IP54
13. ToXapHbIn pexum
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2.3 MopenbHbIV psig U HOMUHaNbHbIE NapamMeTpbl

Tabnuua 2.1 MoaenbHbIN psf U HOMUHanbHbIE NapameTpbl cepum LCI

Mopenb

MonHas
MOLUHOCTb,
kBT

BxopaHow
TOK, A

BbixoaHow
TOK, A

CooTBeTCTBYIOLWMIA
anekTpoABUraTens,
kBT

OpHodasHast cetb: 198-253B (+ 5% He Gonee 20mc) , 50/60 Mu(+ 2%)

LCI-G0.4-2B /

LOI-G0.4-2B (S) 0.4 5.0 2.0 0.4
LCI-G0.55-2B 0.55 5.4 4.0 0.55
Loan 7e0m (9) 0.75 8.2 50 075
Loret a28 (s) 15 140 7.0 15
tg::gg;ég ES) 22 23.0 10.0 2.2
LCI-G4.0-2B 4.0 30 15.0 4.0

TpexdasHas ceTb: 342-440 B + 5%,(+ 5% He 6onee 20mc) , 50/60 Mu(+ 2%)
LCI-G0.4/P0.75-4B 0.4/0.75 1.8/3.4 1.3/2.5 0.4/0.75
LCI-G0.75-4B (S) 0.75 3.4 25 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 37 1.5
LCI-G1.5/P2.2-4B 1.52.2 5.0/5.8 3.7/5.0 1.5/2.2
LCI-G2.2-4B (S) 22 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 85 4.0
LCI-G4.0/5.5-4B 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 55/7.5
LCI-G7.5/P11-4B 7.5/11 20.5/26 18/24 7.5/
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 37/45 76/92 75/90 37/45
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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/P250-4 220/250 433/468 430/465 220/250
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
TpexdasHas ceTb: 594-759B B + 5%,(+ 5% He 6onee 20mc) , 50/60 Mu(+ 2%)
LCI-G18.5-6 18.5 23 20 18.5
LCI-G22-6 22 27 24 22
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-G90-6 90 105 102 90
LCI-G110-6 110 130 125 110
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
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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 CoBMeCTUMOCTb C 3neKTpoABUraTenem

CraHgapTHbIi anekTpoasuratens gns cepun LClI — 370 4-XNOMOCHLIN
KOPOTKO3aMKHYTbI aCMHXPOHHbIN 3nekTpoasuratens. Ons Apyrux Tunos
anekTpoasuratenen MY nogbupaeTcsi B COOTBETCTBUM C HOMUHANBbHBIM TOKOM
anekTpoaBuraTensi.

HoMMuHanbHbLIN  TOK  3nekTpogBuraTenss He  [OOJDKeH
== | npeBbiWaTb BLIXO4HOW TOK NpeoGpa3oBaTesisi 4acToThbl.
— Honyckaetcsa pa6oTta ¢ HECKONbKUMMU 3NeKTpoABUraTensimu,
MMEeIOLWMMUN OQMHAKOBbIE TEXHUYECKME XapaKTepUCTUKU. B aTom
cnyyae noaGop ocyluecTBASETCA MO CyMMe HOMWHanbHbIX
TokoB € 20%-HbIM 3anacom:

LE(Ly + Ly + -+ 1, )1.2
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2.5 TexHUYeCKue xapakTepucTUKn
Tabnuua 2.2 TexHU4eckue xapakTepucTmku npeobpasosateneii YacTotbl cepun LCI

Mokasatenb

3HauyeHue

OCHOBHbIe napameTpsbl

[nana3soH HanpskeHus
1 Y4acToThbl Ha BXofae

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

[nanasoH HanpskeHnsa
1 4acTOoTbl Ha BbIXo4e

3~0-U_,0-599 'y

Bx’

[nanasoH mMoLLHocTeln

0.4 - 1400 kBT

Tvn nogknto4aemoro
anekTpogsuratens

TpexdasHbiin acHXPOHHbIN ¢ K3P

MeToab! ynpaeneHus

CkansipHbii

BeKTOpHbIN C pa3oMKHYTbIM KOHTYpoM (be3paTumnkoBbii SVC)
BekTopHbIi C¢ obBpaTHOM cBaA3blo (¢ aHkogepom, VC)
(HenpumeHunmo k mogensam cepum 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
HOMWHaIIbHOTO TOKa B TedeHue 3 ¢

Hecyuwjas yactota

0.5-16kly

MyckoBoW MOMEHT

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

[vana3soH ckopocTen

1:200 (SVC)
1:1000 (VC) (HenpumeHumo k mogensim cepun LCI(S))

ToyHOCTb
oTobpaxeHust
BbIXOZHOW YacToTbl

Lindposoe 3agaHwue: 0.01 'y,
AHanoroBoe 3afaHune: MakcumanbHas yactota x 0.2%

TOYHOCTb NOCTOSIHHON
CKOpPOCTMN

+0.5% (SVC)

YBenuyeHne MomeHTa
(U

ABTOMaTUYECKOE
PyyHoe 0.1...20%

XapakTtepuctuka
3asucumocTu (U/f)

Mpamas. Keagpatuuas.
JlomaHas no HeckonbkuM Todkam. PasagensHas

Xapaktepuctuka InHeliHas, S-obpasHas,

pasroHa/zamenneHus YyeTbipe BpemMeHu pasroHa/zameanenus (0.0...6500 c)
PyHkuma AVR ABTOMaTM4Yeckasi CTabunmaauns BbIXOAHOTO HaNpPsHKeHUst
Punetp AIMC BcTpoeH
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QyHKLWIOHan bHblé BO3MOXXHOCTHU

MaHenb ynpasrneHusa

CbemHas 4o 10 M ( B KOMMNEKT BXOAUT kabenb AnuHomn 2m)

YnpaeneHue B
BEKTOPHOM pexume

Mo ckopocTW/Mo MOMEHTY

BcTpoeHHble
pacLlumpeHHble
dyHKUMN

2 TaimMepa, CYETYMK MMMYNbCOB, AMWHbI, PACCTOAHUA, 2
Habopa napameTpoB Ans ABYX pasHblX dNeKTpoaBuUratenen,
BUpTyarnbHOe  perne  3afepxku BpeMeHu,  OGbicTpoe
orpaHu4eHve Toka, OTCIeXWBaHWE CKOpOCTW  nepen
3anyckom, BcTpoeHHoe [MN[-perynupoBaHue, yHKUMSA
aBTOMaTU4eckoro ocTaHoBa nNpeobpasoBaTtenis  4acToTbl
no  [AOCTWKEHUM 3afJaHHOTO  BPEMEHW, KoMMeHcauus
OTKIMOHEHWSI CKOPOCTY, BbI3BAHHOTO MOBbLILLEHVEM Harpysku,
PYHKUMS ynpaBneHns 4acToTon konebaHui (NpuMeHsieTcs B
060pyaoBaHNN HAMOTKM TEKCTUMBHON HUTK)

[vHamunyeckoe
TOPMOXEHVe

TOpMO)KeHI/Ie NOCTOAHHbBIM TOKOM

TONYKOBBIV PEXUM

[OunanazoH yacToTbl: 0.0...makcumarnbHasn yacroTa.
OTgenbHOoe Bpemsi pasroHa/aamennieHnst Onsi TONYKOBOro
pexuma

MpocTon MJIK

3apgaHne ckopocTM U BpemeHu paboTbl Ha kaxgon u3 16
cTyneHen

MHorocTyneHuarbii
pexum

3apgaHue ckopocTM C UMAPOBLIX KMEMM C nomolybto 16
KOMOUVHaLUun

MO-ynpaenexne

Peanuaauusi cuctembl ynpasneHus ¢ 2 gatiukamv o6paTHom
cBA3M

BesocTtaHoBoYHas
pabota

Mpu NponaaaHun NUTaHus:
MeHee 15 Mc - HenpepbiBHasi paboTta
6onee 15 mc - aBTONepesanyck

CeTeBble NPOTOKONbI

Modbus RTU - BcTpoeH

Onuwum n akceccyapsbl

MaHenb, yANUHUTENbHBIA Kabenb, MOHTAXKHbBIA KOMMIEKT,
3alWMUTHbIE  MOKPbLITUS  MNnaT, nnathl  paclUMpeHus,
[ononHuTenbHoe obopyaoBaHue

3almnTHbIe dYHKUMN

MonHbI kKOMNneke + AnnapaTtHas 3awwmTa B mogensix LCI ot
55 kBT 1 Bbiwe. (OnuuoHaneHo - ans mogenew go 55 kBT)
AnnapaTtHasi 3awwuTa ocywectenser 6onee BbiCOKOE
ObicTpOaEeNCTBNE NPU TOKOBBIX Meperpy3kax no CpaBHEHWIO
CO CTaHAapTHOWM NPOrpaMMHON 3aLLTON.

CreneHb 3alwnTbl

IP20, IP54 (onumsi)

YnpaBneHue

KaHanbl komaHabl
3anycka

MaHenb, knemmbl, ceTesow npotokon Modbus RTU
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YnpaBneHue

3apaHue 4acToThbl

10 MCTOYHMKOB 3aaHnsA YacToTbl

3apaHne MmomeHTa

10 TMNOB UCTOYHUKOB 3a4aHNsA BpaLLatoLLero MOMeHTa

McTOYHMK nuTaHus

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

Bxogb! ynpaBneHus

Onsa mopenen LCI:

6 undposebix (S), nooaepxusatoT PNP/NPN noruky

2 ananorosbix (Al1, Al2) ¢ gananasoHom 0...10 B unm 0/4...20 mA
1 ananoroseii Bxog (Al3) ¢ ananasoHom -10...+10 B
MMnynbCHbIX BXOAOB HET

onuunoHanbHo +1: (HDI) go 100 kI'y

Ons mopenen LCI (S):

2 ananorosbix (Al) ¢ guanasoHom 0...10 B unn 0/4...20 mA

5 undposebix (S), nooaepxusatot PNP noruky

MMnynbCHbIX BXOAOB HET

Bbixoapl
ynpaBsneHus

Onsa mogenewn LCI:

1 umcpposon (MO) 48 B 50 mA

MMNynbCHbIX BbIXOA0B HET

onuwuoHaneHo +1: (HDO) go 100 kl'y

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

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

1 peneriHbin (R) 250 B oo 3.0 A

1 ananorosbln (AO) ¢ gnanasoHom 0...10 B nnu 0/4...20 mA

YcnoBus okpyxatowien cpeabl

MecTto YCTaHOBKM

B nomelueHun, BHe 30HbI OENCTBUS NPAMbIX COJTHEYHbIX nyqeﬁ,
NbifiKM, arpecCcuBHbIX rasoB, ropr4ero rasa, MacnsiHOM B3BeCH,
napa, 6e3 BbinageHusi KoHaeHcaTa

BbicoTa Hag
YPOBHEM MOpSi

Hwxe 1000 m Hag ypoHeM Mmopsi (oT 1000 go 3000 m npu
CHUXEHHbIX HOMUHANbHBIX XapaKTepUcTuKax)

Temnepatypa
oKpy>KatoLen
cpenbl npu pabote
ny*

OT1-10 go +40 °C (akcnnyaTtauusi Co CHUXEHHbIMU HOMUHANbHLIMU
xapakTtepuctukamu 1.5% Ha kaxapln rpagyc o +50 °C)

OTHocuTenbHas OTHOCUTENBHANA BNaXHOCTb Hke 90%, 6e3 koHaeHcauum
BMaXHOCTb

OxnaxaeHue MpuHyanTensHoe

Bubpauus Menee 5.9 m/c (0.6 g)

Temnepatypa Ot -20 po +55 °C

XpaHeHust

*Temnepatypa okpy>atoLLern cpeabl Npu 3anycke npeobpasoBaTtens YacToTbl A4oKHA GbiTh Bbilwe 0°C
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2.6 BHewHu Bug 1 maccorabaputHble XapaKTepUCTUKK U3[enus

BrewHui Bua pasnuuHbix TunopasmepoB Mogenu LCl npeactasneH Ha
pucyHke 2.3

Mopenb 1,2 Mopenb1,2 Mopgenb 3 Mopenb 4, 5 Mopenb 6,7 Mopenb 8 -12
LCI (S) LCI LCI LCI LCI LCI

Puc.2.3 BHewHuti sud modenet 14 cepuu LCI

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

Tabnuua 2.3 OnucaHue n HasHavyeHne KOMMOHEHTOB BHELLHEN KOHCTpyKumn LCI

Ne HaumeHoBaHue OnucaHue n Ha3HaYyeHue

1 BerHﬂﬂ naHenb 3awmTta BHYTPEHHUX KOMMNOHEHTOB N YCTaHOBKa NaHenn
ynpasneHusa

2 | MaHenb ynpaenexuusi | Cwm. enasy 5: «[laHenb yrnpasneHusy.

3 HwxHas naHenb 3aluTa oT NPYKOCHOBEHUSI K CUIOBBLIM KIeMmam
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4 | Kpblwka 3almTta BeHTUNATOpa OT MEeXaHUYeCKnx BO3aencTBIA
BEHTUNsITOpa

5 | HumxHas cekuns CoaepXuT BEHTUNATOP U paanaTop oxnaxaeHust

6 | BepxHsas cekuusi CopaepxuT curnosble Natbl U NNaty ynpasneHust

7 | 3awmTHasa naHenb MpepoTBpalleHrie OT nonagaHust Nbinv BHYTPb

ycTpoWcTBa

MoHTaxHasi naHenb MpenHa3HayeHa ons KpenneHus 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 XapakTepUCTUKN

022

O =

| 5 e
| = il
oy 5 |

Puc. 2.5 NabapumHsbie u ycmaHo8o4Hble paamepbl ycmpolicme cepuu LCI

8 rnsacmmaccogoM Kopriyce
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Puc. 2.6 MabapumHsie u ycmaHo804YHble pa3mepbl ycmpolicmes cepuu LCI

8 Memarsiilu4ecKomMm Kopriyce
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Mogenb

Bec
(HeTTO)

Fa6apuTHble

pasmepbl, MM

YcTaHOBOYHbIE
pa3mepbl, MM

w B

r

L1 B1 dg

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

105 162

142

93 151 5

LCI-G0.55-2B

118 185

106

94 152 5

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

LCI-G4.0-2B

35

160 247

179

148 236 5

LCI-G0.75-4B (S)

LCI-G1.5-4B (S)

LCI-G2.2-4B (S)

LCI-G4.0-4B (S)

1.5

105 162

142

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

118 185

157

93 151 5

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

LCI-G7.5/P11-4B

LCI-G11/P15-4B

35

160 247

179

148 236 5

LCI-G15/P18.5-4B

LCI-G18.5/P22-4B

LCI-G22/P30-4B

6.2

220 321

197

206 305 6

LCI-G30/P37-4

LCI-G37/P45-4

16.2

410

228

160 390 8

LCI-G45/P55-4

25

255 455

235

190 435 9

LCI-G55/P75-4

LCI-G75/P90-4

30

280 580

290

200 555 1"

INSTART®
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Bec Fa6apuTHble YcTaHOBOYHbIE
Mogent (HeTTO) pasmepbl, MM pa3mepbl, MM

1] B r L1 B1 dg
LCI-G90/P110-4 45 300 680 | 325 200 650 11
LCI-G110/P132-4 47
LCI-G132/P160-4 71 360 260
LCI-G160/P185-4 71.3 420 840 | 325 300 803
LCI-G185/P200-4 73.3
LCI-G200/P220-4 102.5 540 925 | 380 400 875 12
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 1148 15
LCI-G400/P450-4
LCI-G18.5-6 25 255 455 | 235 190 435 7
LCI-G22-6
LCI-G30-6
LCI-G37-6
LCI-G45-6
LCI-G55-6 30 280 580 | 290 200 555 11
LCI-G75-6
LCI-G90-6
LCI-G110-6 47 300 715 323 697 1
LCI-G132-6
LCI-G160-6 55 360 680 | 325 260 650
LCI-G187-6
LCI-G200-6 73.3 420 840 | 334 | 150+ 815
LCI-G220-6 150
LCI-G250-6 120 540 | 1035 | 390 | 200+ | 1003 13
LCI-G280-6 200
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Bec Fa6apuTHble YcTaHOBOYHbIE
Mogent (HeTTO) pasmepbl, MM pa3mepbl, MM
1] B r L1 B1 dg
LCI-G315-6 147 640 | 1035 | 390 | 250+ | 1003 11
250
LCI-G350-6
LCI-G400-6
LCI-G500-6 230 860 | 1200 | 400 | 350+ | 1148 15
350
LCI-G560-6
LCI-G630-6
LCI-G700-6 280 1200 | 1258 | 600 | 350+ | 1219
350
LCI-G800-6
LCI-G900-6 280 1200 | 1258 | 600 | 350+ | 1219 15
350
LCI-G1250-6 300 600 | 1200 | 1528 | 350+
350
LCI-G1400-6

w @

Puc. 2.7 abapumHbie u ycmaHo8o4Hble pasmepb! ycmpolicme cepuu LCI

8 kopriyce IP54
Tabnuua 2.5 MaccorabapuTHble xapaktepuctuku LCI B kopnyce 1P54
Fa6apuTHble YcTaHOBOYHbIE
Mogenb pa3mepbl, MM pa3mepbi, MM
1] B r L1 B1 M d1g | d29@
LCI-G0.75-4B 1P54 132,5 252 177 100 238 117 6 10
LCI-G1.5-4B IP54
LCI-G2.2-4B IP54
LCI-G4.0-4B IP54
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LCI-G5.5-4B IP54 177,5 | 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 240 411 226 160 395 161 7 10
LCI-G37-4 IP54
LCI-G45-4 IP54 275 463 226 160 448 | 1735 7 10
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 1" 18
LCI-G160-4 IP54 420 840 | 324.5 | 300 815 | 2715 1 20
LCI-G185-4 IP54

LCI-G200-4 IP54 540 925 | 379.5 400 893 318.5 13 22

LCI-G220-4 IP54

LCI-G250-4 IP54

LCI-G280-4 IP54

Tabnuua 2.6. Tun kopnyca u cnocod moHTaxa cepun LCI

MogaenbHbIN psag Tunopasmep Tvn kopnyca Cnoco6 moHTaxa
LCI-Gy/Py-2(B) 1,2,3 MnactmaccoBblin HacTeHHbli
LCI-Gy/Py-4(B) 4,5,6,7 MeTannuueckuii

8,9,10,11 HacTteHHo-HanonbHbIA
LCI-Gy/Py-6 5 MnactmaccoBbIn HacTeHHbIn
6-12 MeTtannuyeckuin
LCI-Gy/Py-4(B) IP54 | Bce Mertannuueckuit HacTeHHbIn
TUNopasmepsbl
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aga 3. YcTaHOBKa U nogkntoveHue
3.1 Tpe6oBaHUsA NpU MOHTaXe

MoHTax un akcnnyataums MY OOMKHbI BbINOMHATLCA TOMbKO
KBanMuULUMpoBaHHbIM NEPCOHANOM.

HapylwieHve npaBun u TpebGoBaHWA MpU  MOHTaXe MOXET
NPVYBECTU K NeperpeBy M CHUMXKEHUIO YPOBHSI NMPOU3BOAUTENBHOCTU
npeobpasoBaTerns 4YacToThbl.

Mepen yctaHoBKOWM

He npounssogute YCTaHOBKY OGOpy,EI,OBaHVIﬂ, ecnnnpu pacnakoBske
BblABIEHO nonagaHnue BoAbl B nsgenve, oGpasoBaHme KOHOeHcaTa,
HEKOMMIEKTHOCTb U/ MexaHu4eckune NnoBpeXOeHNA.

He npowussogute YCTaHOBKY, eCiiM HOMWHalribHOe 3HadeHune,
YKa3aHHoe Ha 3aBoACKON Tabnuuke, He COOTBETCTBYET 3HAYEeHUto,
yKa3aHHOMY B BallleM 3akase.

Ycnosusi TpaHCNOPTMPOBaHUSA AOMKHLI COOTBETCTBOBATb 2/1.2.4

He kacawTecb neyaTHbIX MfaT W 3NEKTPOHHbIX KOMMOHEHTOB
pyKamu 6e340N0NHUTENbHbIX 3aLLUTHBIX CcpeacTs, NnpefyCMOTPEHHbIX
,CleIZCTByIOLLWIMM 3aKoHamMm U HopMaMu.

HecobnogeHne atoro TpeGOBaHMﬂ npueegeTr K ctatudeckomy
np060}0 KOMMOHEHTOB.

Bo BpeMs YCTaHOBKU

YcTaHaBnuBanTe oOOpyAoOBaHWe Ha  He  MOABEPXEHHble
BO3rOpPaHWI0 MNpeaMeThbl, Hanpumep, C MeTanIuMyeckoi, G6eToHHOM
NOBEPXHOCTbIO W Ha 6e3onacHOM pacCTOSIHUM  OT  FOpHYUX
matepuanoB. HecobntogeHve aToro TpeboBaHNs MOXET NPUBECTU K
BO3ropaHuio.

He ponyckaeTcs ocnabneHvie BUHTOB C 3aBOACKMMY OTMETKaMMK.

W3berante nonagaHusi B MY oOroneHHbIX KOHLOB MpoBOAa,
BMHTOB M [pYrMX MOCTOPOHHUX npeameTtoB. HecobniogeHue aTtoro
TpeboBaHus NnpuBeaeT kK noepexaexHuio M4Y.

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

Mpu pasmelieHun aByx n Gonee npeobpasoBaTtenent 4acToThl
B OJHOM LLUKadyy, pacrnonoxuTe ux cornacHo TpebosaHuam . 3.1,
4yTObbI 06ecneunTb CBOBOAHYIO LIMPKYNALMIO BO3ayXa.
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Bo BpeMs anekTpOMOHTaXHbIX paboT

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

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

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

Heobxognmo cobntogatb crieaytoLme yCroBrs 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).

*[lpecbpaszoBatenb 4acToTbl MOXET ObiTb YCTAHOBMEH TOMbKO B
BEpTMKanbHOM nonoxeHun. Ecnn B ogHoOM Lwkady HEOOXOAMMO YCTaHOBUTL
Heckonbko MY, TO ycTaHOBKY MpoOM3BOASAT CTPOro psAoM Apyr C APYrom
(HemonycTmMo ycTanaenueath 14 gpyr Hag Apyrom).

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

* YBeguTech, 4TO Knacc 3awuTbl NpeobpasoBaTens YacToTbl COOTBETCTBYET
ycrnoBusiMm  akcnnyartaumu. HecobniopeHne TpeboBaHu K yCrOBMAM
OKpY)Kalolen cpefbl MOXET MNPUMBECTUM K COKpALLEHMIO Cpoka CryxXObl
npeobpasoBaTerns 4YacToThbl.

CrteneHb 3awuThbl IP20 0603HavaeT, 4To Kopnyc npeobpasoBaTens 4acToThbl
3almulaeT oT nonagaHusi BHYTPb MpeaMeTOB AMAMETPOM, MPEBbILLAIOLLUM
12,5 Mmm, 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 YCroBuMsX 3anbifieHHocTy, MY 3awumieH ot nonagaHus
BHYTPb 060M0YKM NbINW U TBEpAbIX TEN pasMepamu He MeHee 1,0 MM, a Takke
nonagaHus Ha Kopnyc BoAbl B BUAe OpbI3r, nagatowmx nog nobbiM yriom.

* PekomeHayeTcst ycTaHOBUTL OUMLTPYHOLLME YCTPOMCTBA B MECTE NMPUTOKA
BO34yxa B Cllyyae CUIbHOTO 3arpsisHEHUs1 BO3ayxa MNbinbHo.
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[Onsa adpdekTnBHOro oxnaxaeHus npeobpasosatenen vactotbl INSTART
HeobXoAMMO OCTaBWUTb BOKPYr [OCTaTodHO cBobogHoro MecTta. Cxema
YCTaHOBKM Npeobpa3oBaTens 4acToTbl Ans 00ecrnevyeHns BEHTUNALMn:

|

Ink
nuO'|:|‘>

Qoo
(Onn
n

Puc. 3.1 - PekomeHOyeMble pacCcCmosiHUS NPU MOHMaxe

Tabnuua 3.1 PacctosiHus npy MOHTaxe

Knacc mowHoctn G YcTaHOBOYHble rabapuThbl
A B
<7,5 kBT 220 MM 2100 MM
11kBT ~ 30kBT 250 Mm 2200 Mm
> 37 kBT 250 Mm =300 mm
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3.1.1 TennoBbigeneHue

MoTtepn aHeprum Ha npeobpasoBaHne B 1Y nepemMeHHOro HanpsKeHus
B MOCTOSIHHOE, a 3aTeM OOpaTHO B MEpPEMEHHOE, COCTaBMsOT OKono 5%.
3TN noTepy 3HEprM npuBOAAT K TEMMOBbIAENEHMIO,
npenoTBpallaTh yBENMUMYEHWE TemnepaTypbl B Criydae YCTaHOBKU W3Oenus
B 3aKpbITbI LWKad, AN 4Yero npegycMatpuBaTtb B LWKady MPUHYOUTENbHYO
OXMaXaatoLLyo BEHTUMALMIO.

B aTom crnyyae HeobxooMMO yuMTbIBaTb [OaHHbIE O TEMMOBbIAENEHUM,
yKka3aHHble B Tabnuue 3.2

noaTtomy criegyer

Tabnuua 3.2- TennosbigeneHve moaenei cepumn LCI npy HOMMHaNLHOM Harpyske

Mogens MY Tennootaauya, Br Mogens MY Tennootaaya,Br
LCI-G0.4-2B / 41 LCI-G30/P37-4 960/1198
LCI-G0.4-2B (S)

LCI-G37/P45-4 1198/1512
LCI-G0.55-2B 50

LCI-G45/P55-4 1512/2040
LCI-G0.75-2B / 60
LCI-G0.75-2B (S) LCI-G55/P75-4 2040/2386
LCI-G1.5-2B / 95 LCI-G75/P90-4 2386/2978
LCI-G1.5-2B (S)

LCI-G90/P110-4 2978/3201
LCI-G2.2-2B / 144
LCI-G2.2-2B (S) LCI-G110/P132-4 3201/3440
LCI-G4.0-2B 249 LCI-G132/P160-4 3440/4081
LCI-G0.75-4B (S) 51 LCI-G160/P185-4 4081/4410
LCI-G1.5-4B (S) 73 LCI-G185/P200-4 4410/5060
LCI-G2.2-4B (S) 99 LCI-G200/P220-4 5060/5743
LCI-G4.0-4B (S) 156 LCI-G220/P250-4 5743/6300
LCI-G0.75/P1.5-4B 51/73 LCI-G250/P280-4 6300/7560
LCI-G1.5/P2.24B 72/99 LCI-G280/P315-4 7560/9450
LCI-G2.2/P4.0-48 997158 LCI-G315/P355-4 9450/11121
LCI-G4 0/P5.54B 1561207 LCI-G355/P400-4 11121/13250
L CI-G5.5/P7 545 207/264 LCI-G400/P450-4 13250/15000
LCI-G7.5/P11-4B 264/390 LCI-G18.56 596
LCI-G11/P15-4B 390/506 LCI-G22-6 700
LCI-G15/P18.5-4B 506/583 LCI-G30-6 952
LCI-G18.5/P22-4B 583/708 LCI-G37-6 1180
LCI-G22/P30-4B 708/960 LCI-G45-6 1412
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Mogenb MY Tennootgaua, Bt
LCI-G55-6 2426
LCI-G75-6 2548
LCI-G90-6 2634
LCI-G110-6 2796
LCI-G132-6 3140
LCI-G160-6 3462
LCI-G187-6 3957
LCI-G200-6 4452
LCI-G220-6 6600
LCI-G250-6 7950
LCI-G280-6 8500
LCI-G315-6 9590
LCI-G350-6 10450
LCI-G400-6 11840
LCI-G500-6 14000
LCI-G560-6 16240
LCI-G630-6 18750
LCI-G700-6 21500
LCI-G800-6 22460
LCI-G900-6 26900
LCI-G1000-6 30250
LCI-G1250-6 37540
LCI-G1400-6 40600

OcHoBHasi 4acTb B TENMOBblAENEHUN —

notepn B CUNOBbIX Lenax

IGBT. [MosToMy W3MeHeHWe Hecylleln 4YacToTbl MO3BOMSET perynupoBaTb

TennosblaeneHue npeoGpaaoBaTenﬂ YacTOoThl.

INSTART®
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3.2. Moagkno4YyeHne BXOAHOIo NUTaHUA
3.2.1 Tpe6oBaHMA K NOOKIIOYEHUIO

Mepen nopavert nutaHus yb6egutecb, 4YTO nepudepuiiHoe
obopynoBaHue u MY HacTpoeHbl B COOTBETCTBUMM C yKasaHWUSMU
[aHHOro PpyKOBOACTBa [ANsi yKa3aHHoW Mogenu. HecobniopeHve
3TOro TpeboBaHMsA NPUMBEAET K HECHACTHBIM CIyYasiM.

Takke Heobxogumo ybeauTbCs, YTO KNAcc HanpshkeHus
nMTaloLLENn CeTU COOTBETCTBYET KNaccy HOMWHAMNbHOMO HaMpsKeHNs
4.

3.2.2 MNpepoxpaHutenu n aBTomatTu4eckme BblKIo4aTenum

Ha Bxoge nuTaHua cnepyeT wcnonb3oBaTb MpefoXpaHuTenu  w/unu
aBTOMaTUYecKve BbIKNoYaTeNV AN OrpaHNYeHUs BO3MOXHbIX MOBPEXAEHWN
B Crnyyae BbIxoda M3 CTPOSA BHYTPEHHMX KOMMOHEHTOB npeobpasoBarens
4acToThl.

CnenyeT yCTaHOBUTb KOHTAKTOP C BO3MOXHOCTbIO PYYHOrO yrnpaBneHus
MEXAY WCTOYHVWKOM MUTaHUS MEepeMeHHOro Toka W npuBogoM. KoHTakTop
OOIDKEH Mpy HeOBXOAMMOCTM OTKMYaTh nopady NUTaHUs ANs NpoBeAeHUst
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecrneyvBaTb 6e30macHOCTb BO
BpeMs1 3TUX OENCTBUINA.

3awmra nUMHWA MUTaHus [OoMkHa obecneyvBaTbCs MoMb3oBaTeneM B
COOTBETCTBUM C TOCYAAPCTBEHHBIMM U MECTHBIMW  3MEKTPOTEXHUYECKNMM
cTaHgapTamu. Beibop npepnoxpaHuTenei n aBTOMAaTUYECKWX BbIKMoYaTenen
NPOVN3BOAUTCA MO BXOAHOMY HOMWHanbHOMY TOKY, [AaHHble O KOTOPOM
npueeneHbl 8 enase 2.3 ModenbHbil _pgd U _HOMUHalbHbIE NapaMempbl.
Ecnun npu pabote npepnonaratotca anuteneHble neperpy3kn 150% u Bbiwe
OT HOMUWHAIbHOW MOLLHOCTW, TO NOAGOP OCYLUECTBMASETCS MO BXOAHOMY TOKY,
YMHOXeHHOMY Ha 1,5.

Y6eaunTech Takxke, YTO BpeMs cpabaTbiBaHWsA NpefoXpaHnTenen coctaBnset
meHee 0.5 cekyHn. Bpemsa cpabartbiBaHVSA 3aBWCUT OT TuMa WCMOMNb3yemMoro
npefoxpaHuTensi, MOSTHOro CONPOTUBIIEHNS CETV NUTAHUS, @ TakxKe OT nioLaan
ceyeHus, Matepvana v ANViHbl muTatoLlero kabens.

3awumra MOXeT obecneunBaTbCs BbICTPOAENCTBY LMY
npeaoxpaHUTeNsiMmn TUNOB:

Tun aR/gR - nonynpoBoAHMKOBbIE MPEAOXPaHUTENN

Tmn gG — cTaHgapTHble NpefoXpaHuTEnu Co BpeMeHeM cpabaTtbiBaHus
meHee 0,5 cekyHAbl.

ABTOMaTMYeckMe BbIKM4aTeNM NogdtmuparTcs No BXOAHOMY TOKY C YYETOM
rnepeepy304Holi criocobHocmu npeobpasoBaTens YacToThl.
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3.2.3 NopknioyeHne CUNOBbIX KIEMM U 3a3eMrieHus
Hwxe npeactaBneHa cxema CUOBbIX NOAKIIOYEHUI (pyc. 3.2) 1 onucaHne
0603HayYeHn Ha CUMoBbIX knemmax (Tabnuua 3.2).

ans odened om 30 kBm (G]
Bngsumensho

na Modened do 22 kBm (G
BrngsumensHo

[ " r

| | | Topose poucrop |
I I | L) e T
| Toproamoi pesucmop | | Seoccens ¢ |
I ' (| Iy S comis &Y
AR D E—
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L0-615-28 w/‘” =

—e S/12
L0-622-28
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008 12— 52 [Rmesmmanens 1) -3@1&53”&3;‘5
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Puc. 3.2. Cxema cunosbix nookmodeHutl ons cepuu LCl u LCI (S)

0O603HavYeHne CUNOBbIX KIeMM ogHoMa3HbIX U TpexdasHbIX
mogenen LCI(S)

I— AUTAHWE _I I— B _]

JOBUrATENb

D+ B R 8 T UV W
L

Tabnuua 3.2a onvcaHne CUNOBbIX KNemMm

OGo3HauyeHue Knemm

DYHKLMMN KNeMMm

+ B

Knemmbl Ans Noakmo4YeHnst TOpMO3HOTO pesncTopa

<)

Knemma 3asemneHuns

R, ST

BxogHble KNeMMbl Ansi NOAKMIOYEHUS NUTAIOLLEN CETU

uVv,w

BbIXO,D,HbIe KnemMmMbl Ha anekTpoasuraTesnb
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O6o3HavyeHMe CUNOBbIX KIeMM ofHOoMa3HbIX U TpexdasHbIxX
cTaHAaapTHbIX mogenen LCI-G0.4-2B~LCI-G22/P30-4B

(+) PB (=) E | Ru Stz Tus Urt Ve Wi
Lowyd ey

@D
=/ MUTAHUE [BWTATENb

Tabnuua 3.26 onucaHne CUnoBbIX KNeMm

0O603Ha4YeHne Knemm ®DYHKLMMN KNeMM
+, PB Knemmbl Ans nogkntoyeHnst TOpMO3HOTO pesncTopa

+, - Krnemmbl 3BeHa NOCTOSIHHOTO TOKa

@/E Knemma 3asemnexus

R,S, T BxogHble kKnemmbl A5 NOAKMYEHMS NUTatOLWEN ceTun
U, V,w BbixogHble KneMmbl Ha aneKkTpogBurartens

O603Ha4yeHne cMnoBbIX kreMm TpexdasHbix mogenen LCI-G30/
P37-4~LCI-G75/P90-4

T O@0 YW &

Tabnuua 3.28 onucaHne CUMNoBbIX KNemm

0O603Ha4YeHue Knemm ®DYHKLMMN KNeMM

R/L1, S/L2, T/L3

BXO,quIe KnemMmbl O5a NOOKNKYeHNsA I'IVITalOIJ.l,eIZ cetn

Knemmbl 3BeHa NOCTOSIHHOIO ToKa

+1, +2, -
U/T1 VIT2 WIT3 BbixogHble kneMmbl Ha aneKkTpoaBuratenb
@/E Knemma 3azemnenus

O603Ha4yeHne cUNoBbLIX kKreMM TpexdasHbix mogenen LCI-G90/P110-4

" Bbiwe
Rut Sz Tas Ui Virz Wi
I— MATAHVE _, L ﬂ%ﬂl?{{';ﬁt 4

@[Tl

CICICHS
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Tabnuua 3.2r onucaHve cUnoBbIX KNemm

O6Go3HauYeHue Krnemm DYHKUMMU KNeMM

R/L1, S/L2, T/L3 BxoaHble Knemmbl AN NOAKHOYEHUS NMUTaloLLEN CeTn
+1, +2, - Knemmbl 3BeHa NOCTOSIHHOIO TOKa

U/T1 VIT2 WIT3 BbixogHble KneMmbl Ha aneKkTpogBuraTens

E Knemma 3azemneHnus

M4 mowHoCTbIO < 22 KBT MMetoT BCTPOEHHbI TOPMO3HOW MOAYIb,
noaTomy Afs 9TMX Moperner TOPMO3HOW Pe3nCTop MOAKIoYaeTcs
K knemmam (+) n PB. Knemmsbl (+)2 u (-) Mogenei MOLLHOCTbIO =
30 kBT ucnonbayloTca ANS MOAKMIOYEHWUS BHELIHEro TOPMO3HOro
moaynsa. Knemmbl (+)1 1 © — Ang nogkniodeHus [poccens
NOCTOSAHHOrO Toka. Ecnn TopmosHon mogynb ucnonb3yetcs B M4
CO BCTPOEHHbIM [ApOCCerneM MOCTOSHHOrO Toka, TO Heobxoaumo
NOAKMIOYMTb KNeMMy «+» TOPMO3HOrO MmpepbiBaTens K BbIXOAHON
Knemme Apoccens MOCTOSHHOTO Toka. lNoakntoveHune K knemme (+)1
NoBpPEeAUT TOPMO3HOW MOAYIb.

3.3. NoakntoyeHne 4ONONHUTENLHOro 060pyA0BaHUA

B 3aBMCMMOCTM OT YCIOBWI 3KCMlyaTauMyM BO3MOXHO MNPUMEHEHUE
JononHutenbHoro obopyaoBaHus. Ha pucyHke 3.3 npeacrtaBrneHa cxema
NoAKMHYEHNS AOMNONTHUTENBHOTO 060pYAOBaHNUS.

S s
A Nole P+ P8 U ~A
- ~
g SR ol |
S S
- N AN YL U T W o (YL~
1 2 3 b b 6

Puc. 3.3 — Cxema nodkrnroyeHus 0ornonHumessHo2o obopydosaHusi

INSTART® 32



Tabnuua 3.3 — OnucaHne 4ononHUTENLHOrO 060pyAoBaHUS

Ne YcTpoinctBo Onucanue dyHKUMMN MeTtoauka nog6opa
1 ABTOMaTUYECKMNIA . Mo BxogHOMY TOKY
* MpeaHasHayeH AN 3aLWUThl MUHWRA
BblIKIo4aTernb npeo6pasoBarens
. | 9NEeKTpoceTH OT TOKOB Neperpy3ku u
/MpenoxpanuTenb YyacToTbl [T1o0pobHee —
OT TOKOB KOPOTKOrO 3aMblKaHWsi
cM. enagy 3.2.2
2 SneKTpomarlleTrbm Annapar AUCTaHLMOHHOTO AeiCTBMS,
koTakTop (KM) npefnHasHauYeHHbIN Ans BKIHOYEHUA 1
OTKIMKOYEHWI CUNOBbLIX 3neKkTpuyecknx | Mo BXOAHOMY TOKY
Lenen Npu HopmarbHbIX pexuMax npeobpasoBarens
paboTbl. MpenoTBpaLlaeT NOBTOPHOE | 4acTOTbl
BKIIOYEHVE B Cryyae BbIxoga
npeoGpasoBaTensi YacToTbl U3 CTPOSI.
3 | CeteBov fipoccenb | MpegHasHayeH Anst CHYKEHUS
6pOCKOB TOKa BXOAHOM Lienu
P A u Tabnuubl nogbopa — Ha
YacToTHOro npeobpasoBartens, npu _
odpuumansHom cante
KoneGaHusx HanpsHKeHWs B ceTw, .
— 8 pa3desnie cemesol
a Takke [4ns CHKeHWs Bbibpoca
o dpoccernb
rapMOHUYECKUX UCKaXXEHWI B CETb OT
npeobpazoBaTens YacToThbl.
4 | PaanoyacToTHeI MpeaHasHayeH Ans ycTpaHeHus 6 HOMMHARBHOM
"
PuneTp PaAMOYaCcTOTHBIX LUYMOB, BIUSIIOLLMX M
TOKy npeobpasoBatens
Ha paboTy npeobpasoBartens
YacToTbl
YacToThl
OMC-cpunsTp ®unisTpsl AMC orpaHnunBaoT
HanpskeH1e 1 TOK BbICOKOYACTOTHbIX | Tabnuubl nogbopa — Ha
NoMeX, KOTopble BO3HUKAIOT B CETU oduumansHom cante
OT npeobpa3oBaterns 4acToThl B — 8 pa3desne chubmp_
HOpMarnbHOM pexvme paboTbl 1 B aMC
YCNOBUSIX HEUCTIPABHOCTEN.
5 TopmosHow mogynb | OBecnevnBaeT nogady
3reKkTpo3Heprum, BoipabaTbiBaeMon
B MpoLiecce TOPMOXeHUs
pou P o Tabnuupl nog6opa — Ha
anekTpoaBuraTens Ha TOpMO3HOMN .
ocuumansHoM caiite —
pesucTop, rapaHTupysi HopmarsbHyto .
8 pasdesie Topmo3sHol
paboty npeobpaszoBarens 4acToTbl.
y Modyrnb
TopMo3HoI Moayrnb Heobxoaum, ecnn
TpebyeTcs nponssecTn GbicTpoe
TOPMOXEHNE VHEPLIMOHHOM Harpy3ku.
Topmo3sHoi B 3aBucumocTu ot
MpenHasHaveH Ans paccenBaHus
pesucTop . TWNa Harpysku (Cm.
2rneKTpoaHepruu, BoipabaTbiBaeMon
Ha omumansHom
B MpoLiecce TOPMOXEHUS Unn .
caite B pasgene
PE3KOM CHVKEHUM CKOPOCTH
«[Toddepxka u cepsucy
anekTpoasuraTens.
-> «/[JokymeHmauusi»)
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6 BbixogHom MpenHasHayeH ans 3awmThl
(MOTOpHbIN) Asurateneit OT NUKOB HaNPsXeHNs,
Apoccens BO3HUKAIOLLMX Npy pabote
npeobpasoBaTenemn 4acToTbl.
BenuyvHa nynbcaunin HanpshxeHns
3aBUCUT OT HeCyLLeln YacToTbl
npeobpasoBaTenemn 4acToThbl,
AnuHBl 1 TUna kabens. beicTpoe
BpEeMSi HapacTaHUsi HanpsKeHNs
XapakTepuayeTcst AOMONMHUTENbHLIMU
noTepsiMn MOLLHOCTU 1
HexenaTenbHbIM HarpeBoM B
kabensix v AsuraTene, a Takxe
MOXeT NPUBECTH K NPo6oto nnn
YCKOPEHHOMY CTapeHIo U30NALNN.
CHwxaet

CKOPOCTb HapacTaHWs TOKOB
KOPOTKOIO 3aMblKaHWs, TEM CaMbiM
obecneunBasi Heobxoarmoe

Bpems gns cpabarbiBaHua

3awuTbl npeobpasosarensi
yacToTbl. Micnonek3yeTca npu
yAaneHHOCTH anekTpoasuraTens ot
npeobpa3zoBaTens YacToTbl 6onee
yeM Ha 50 M.

Tabnuubl nogbopa — Ha
odumumansHom cante —
8 pasdesie MOMOpPHbIL
dpoccenb

Punetp dU/dt* MpepHasHaveH Ans sawmTbl
asuratens oT BNUAHWUS UMNYNbCHbBIX
nepeHanpspkenun LM, kotopble
MOryT BbI3blBaTb Npo6oK n3onsuuu,
[ONONHUTENbHBIN Harpes ABuratens,
SIBMIEHNE OTPAXXEHHOW BOJHBbI,
PE30HAHCHOTO HaNOXeHUs BOJTH,
noTepu NOBEPXHOCTHOrO adhdekTa.
KomneHcupytoT eMKOCTHbIE TOKM
LANVHHBIX Kabenew aBuraTenen,
CHDKaeT BUXPEeBble TOKN B
ceppeyHvke poTopa v ctatopa
Aswuratens, noMexv HaBoAUMble

Ha psAOM pPacnofioXeHHble
cnaboTo4Hble kabenu ynpasneHns n
annaparypy.

Mon6op BbINOMHATL
no pekoMeHAaLuuam
npovasoauTens

* I'Ipvl YyCTaHOBKe JaHHOro OGOpy,D,OBaHI/IFI crnefyet pyKoBOACTBOBATbLCA pekoMeHaaunamun
npounssoanTensa no Metoguke no,qﬁopa.
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Bo epemsi pabombi npeobpaszosamesnb 2eHepupyem 6bICOKUU
= | mok ymeuyku Ha 3emo. Heobxodumo ycmaHosums ycmpolicmeo
— | 3awumHozo omkioyeHus (Y30) 0ns omcnexusaHus rnpesbieHUs

moka ymeuyku Ha 3emII0, KOmopoe MOXem 803HUKHYMb 80 8peMsi
pabomai I14.

B knumamuyveckux 30Hax, rnodeepxeHHbIM ydapam MOMHUU,
ronb308amesto HeObXo0UMO ycmaHo8umMb ycmpolicmeo 3awjumal
om umnynbcHo2o rnepeHanpsikeHusi (Y3UIT) neped 14, ymobsbi
yeenu4yums CpoK criyx6bl npeobpa3osamertsi.

3.4 MopaknoyeHne KNeMM ynpasreHus

IOna wmopenen LCI n LCI(S) npegycmMoTpeHO pasnuyHOe KOMMYecTBO U
dyHKUMOHaN ynpaensoowmx knemm. NMogpobHee pacrnonoxeHve Knemm Ha
KOINOAKE N UX ONMCaHNe yKa3aHbl HUXeE.

PacnonoxeHne knemm Ha konopke nnarbl ynpaenenus cepun LCI:

[ ra [ RB | R | 10v | At | A2 | a3 | Acw | Aot | ao2 | AcM | sG+ | se- |
| t7a| ™ | Tc | st | s2 |pcm| s3 | s4 | ss5 | se |DCM| MOt | P24 |

PacnonoxeHwne knemm Ha konopake nnatbl ynpaenenus cepuu LCI (S):

[s1]s2|s3|s4a|s5|pPaaDcm|10v]an| a2 |rot|acu | se+ | se-|Ra|RB|RC|

Tabnuua 3.4 — OnvcaHve knemMMm ynpasneHus

Lndpposeie BxogHble | S1 Lincbposon 1. BxogHoe conpotueneHue: 2.4 kOm
cuUrHanbl Bxog 1 2. [lnanasoH HanpskeHWst Ha BXoge:
9B~30B
S2 Lindposoit
BXxoA 2
S3 Lindposoit
Bxof 3
S4 Lincbposont
Bxop 4
S5 Lindposoit
Bxoa 5
S6/ Knemma Momumo dyHkumin S1 ~ S5,
HDI BbICOKOCKO- MOXET MCNosb30BaTLCA Kak
pocTHOrO BbICOKOCKOPOCTHOW MMMYTbCHbIA BXOA.
MMMYINbCHOTO MakcumanbHas yactota Ha Bxoge:
BXoda 100 kly
AKTUBEH TOMbKO NPU NOAKMIOYEHNN
nnatbl paclumpenus LCI-HDI
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uHTepdeinca RS-
485 onsi pabotbl
1o NPOTOKONy
Modbus RTU

WVICTOYHMK nuTaHus +10B | BHewHun WcnonbayeTtcst Ansi NoAKMYeHNs
- NCTOYHUK BHELLHWX YCTPONCTB (MOTEHLIMOMETPOB
ACM | nutanusa + 10 B nTA.).
MakcumanbHblii Tok Harpyaku: 10 MA
PekomeHayemoe BHelLHee
conpoTuenenue ot 1 kOm go 10 kOm
P24B | BHelwHwit ObecneuvBaeT nuTaHve +24 B.
DCM | WUCTOYHMK VcnonbayeTca Ansa noakmnoveHns
nuTaHus + 24B BHELLIHWX YCTPONCTB (AATYMKOB U T.4.).
MakcumarnbHbIi Tok Harpy3aku: 200 MA
AHanoroBbii BxoaHoi | Al1- | Knemma 1.0 B ~ 10 B/0 mA~20 mMA,
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 | aHanoroBoro 2. Conpotusnenve: 22 kOMm (ecnu Bxog,
Bxoaa 2 no HanpsixeHuto), 500 Om
Al3 - | Knemma 1.-10B~k +10B,
ACM | aHanoroeoro 2. ConpoTtusnenue: 22 kKOm
Bxoga 3
AHanorobIi AO1 Knemma [lnanasoH BbIXOAHOTO HanpsKeHust:
BbIXOAHOW CUrHan - aHanoroeoro 0B~10B
ACM | BbIxoga 1 [nanasoH BbIXOAHOrO TOKa:
0 MA ~ 20 MA
AO2 Knemma [lnanasoH BbIXOAHOTO HanpsKeHust:
- aHanorosoro 0B~10B
ACM | BbIxoga 2 [lnanasoH BbIXOAHOrO TOKa:
0 MA ~ 20 MA
PeneriHbiin BbIxoa TA- Pene 1 PeneliHbin Bbixoa 1, 3aBofckas
TB- HacTpoiika
TC «Pa6ota»
RA- Pene 2 PeneliHbil BbIxoA 2, 3aBoAckast
RB- HacTpovika
RC «Owwnbkar
KomMMyHukaumoHHbin | SG+ | Knemmbl SG+ NonoXuTenbHbI BXOA
curHan SG- NOAKIOYeHNS SG- oTpULaTEnbHbIR BXOA,

MO01-DCM

MHOroyHKLMOHaNbHbIA BbIXOA, OTKPbITHIN KOMNeKTop

INSTART®

36




Myck ST Uugpobod bxod 1
Pebepc S2  Uugpobod bxod 2
~ QUHKUUS — S3  Uugpobod bxod 3
- QUHKUUS - Sk Llugpobod bxod &
- QUHKUUS - S5 LlugpoBod bxod 5
p All N
3adam4uk cuzHana Auanozobud Bxod 1
0(4)-20 MA 0-10 B, 0-20 A
p P24
ov
Brewud A2 U bxod 2
1-10 «kOm, 1-2 Bm 0-10 B, 0-20 mA
ACM

AHanozobuu Brixod

0-10 B, 0-20 MA ACM

RA

Penelnyl Byxod RC
<2A 2508~
€2A30B—=

RS485 ModBUS RTU

Al AIZ ADT L85
v Vo

o

WHdukamop aHanozobozo
CuzHana

2@
1-230B

Mdukamop
CuzHana

Puc. 3.4a Cxema nodknodeHus ynpasnsowux knemm cepuu LCI(S)

Nyck

Pebepc

- QUHKUUS -

- QUHKUUR ~

- QUHKUUSR -

- QUHKUUR -

3adam4uk cuzdana
0[4)-20 A

BHewHud nomexuuovemp
1-10 kOm, 1-2 Bm

3adamyuk cuzdana
om-10 8o +10 B

® |

p P24

Q|

oM

I

v v v v
g 7 ¢ g

Alt

AM
A3

ACM

Lluppobod bxod 1
Lluppobod bxod 2
Lugppobod Bxod 3
Lugppobod Bxod &
LUugpobod bxod 5

Lluppobod bxod 6

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

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

Aranozobuu bxod 3
om-10 80 +10 B

AIT A2 AT 485 A02
VOV O VN

358385

Avanozobui buxcd 1 A0 Viduanop asonozobozo
0-10 B, 0-20 MA CcuzHana
ACM
Avanozobui buxod 2 A0 Vidukanop avonozobozo
0-10 B, 0-20 A CuzHana
ACM 4
RA ® N
Shmoss [N gy e
N N - CuzHana
<2A308= "8
b———o 1
A N
Penedrbid Beixod 2
<2A 2508~ I 12308 Muano
<2A308= i
b——o U1
Lugpobod Beixod MOT ,
€ OMKPBIMbIM Ynpabnsiowos
KONMEKMOopOM @: 5@ KaMyuKa pene
2% B, 50 A o

RS4L85 ModBUS RTU

on

N | AP

cnom @15 nnam pacwupeHus

Puc. 3.46 Cxema noOkntodeHust yrpasnsouux knemm cepuu LCI
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3.5 MNpoknapaka kabenewn
3.5.1 O6wue npasuna

Bbibop ceuyeHuss kabenenm M HaKOHEYHVMKOB MNPOWU3BOAUTCS COMMacHO
HOMWHasbHbIM TOKaM (cm. enagy 2.3 ModenbHbil _psad U HOMUHabHbIE
rnapamempsi) U pa3Mepam KNeMMHbIX COeIMHEHWI Npeobpa3oBaTens YacToTbl.

Mopbop cunoBbix kKabenen pekoMeHAYeTCsi BbIMOMHATL Npy cobrogeHun
YCMOBUIA MECTHbIX HOPMAaTMBOB MO TeXHMKEe Ge30MacHOCTU, HanpsKEHWo
NUTaHNsa 1 HOMKUHanNbHOMY Toky MY ¢ yuyeToM TpeGoBaHuMiAi Mo IKCnyaTaumu.
Bcsi npoBoaka [omkHa COOTBETCTBOBATb MECTHbIM 3aKOHaM U HOPMaTUBHbLIM
[OKYMEHTaM B OTHOLLEHWWN CeYeHUst kabensi 1 yCroBuUiA OKpyskatoLLeid cpeabi.

Tabnuua 3.5 — 3aBMCUMOCTb ANWHBI kKabens Mexay OT HecyLLen YacToTbl

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

Hecywan yactoTta <15 kly <10 kly <5«kly
(napametp P0-15)

[MpeobpasoBatenb 4acToTbl TreHepupyeT TOK YyTeudku. Yem
=—= | BbllWe Hecyllasa yactota, Tem bonblue ToK yTeyku. Tok yTeykm MY
= | cocTaBnset 6onee 3,5 MA 1 hakTyeckoe 3Ha4YeHne onpeaenseTcs
ycnoBusiMu akcnnyataummn. Onsa obecnevenua 6esonacHoctun MY un
3neKkTpoaBUraTernb JOMKHbI ObiTb 3a3eMIeHbI.

ConpoTuBneHue 3aszemneHunst 4OMKHO ObiTb MmeHee 10 Om.

He ponyckaeTca nogkniovaTb 3a3eMsOWMA  NPoBOA K
CBapo4HOMY annapaTty v Apyromy cunoBomy 060pyaoBaHUIo.

Mpu ncnonb3oBaHUK Gonee yem ABYyX MY He ponyckaetca oGpasoBaHme
netenb C 3aseMnAarLwMmM Nnposoaom:

% ® ¥ et Lel e

i
MpaBunsHO He npasunbHo

Puc. 3.5 CxemamuyHoe u3obpaxeHue obpa3osaHusi nemsnu ¢ 3a3eMrssiouuM nposooom

CUMMETPUYHBIN  9KPaHWPOBaHHbIN  kabenb 06GecneynmBaeT  MeHbLUWiA
YPOBEHb 3MEKTPOMArHUTHOTO M3IyYeHsl BCe MPUBOLHOW CUCTEMbI, MEHbLLYIO
Harpy3Kky Ha M30MALMI0 3MEKTPOABUraTessl, MeHbLUME MOALMMHUKOBbLIE TOKU U
MEHbLUWI U3HOC NOALIMMHUKOB. 3aLUUTHbIM NPOBOAHUK BCEraa AOSHKEH UMETb
ZOCTaTOuYHYI0 MPOBOAUMOCTb.
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B Tabnuue 3.6 ykasaHO MUHUManbHOe CeYyeHue 3aliMTHOrO NMPOBOAHMKA B
3aBMCHMOCTY OT pasmepa hasHbIX TPOBOAHWKOB B COOTBETCTBUM CO CTaHAAPTOM
MOCT P M3K 61800-5-2-2015, korga ¢asHbii M 3aMUTHBIA MPOBOAHUKM
BbINOMHEHbI M3 OAMHAKOBOrO MeTanna. B npoTuBHOM cnyvae ceveHue
3aLUMTHOrO NPOBOAHMKA AOMKHO obecneunBaTthb Takyto e NpoBOAMMOCTb, YTO
1y BblibpaHHoro no Tabnuue 3.6.

Tabnuua 3.6 - MuHUManbHoe ceveHune 3aLMTHOrO NPOBOAHMKA

CeueHue hasHbIX NPOBOAHUKOB MuHuManbHoe ceveHne COOTBETCTBYOLEro

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

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

CeueHne kabens [OMKHO ObITb paccyMTaHO, WMCXOAS W3 CREAyLmX
YCrOBWIA: yKnagka B NIOTOK He bonee 6 kabenen B psa, Temnepatypa Bosadyxa
30°C, wu3onsauma [BX, Ttemnepartypa noepxHoctTn 70°C. [lapameTpbl
kabenen pAns Opyrux yYCnoBUW [OMKHbl COOTBETCTBOBATb TpeboBaHUSM
MECTHbIX HOPMaTVBOB MO TeXHWKe 6e30MacHOCTM, HamnpsHKEHWIO MUTaHUSA Y
HOMWHanNbHOMY TOKY NMpuBOAa C y4eToM TpeboBaHMil No aKchnyaTauum.

Heobxoanmo npuaepxmBaTbCs crieqyoLmx npasus:

» Kabenb anektpoasuratens crnegyeT NpoknagbiBaTb Ha pacCTOSHUM OT
ocTanbHbIX kabenen.

» Kabenn anekTpoasuratenen HECKOMbKUX MPUBOAOB MOXHO YKrnagbiBaTb
napannensHO 1 pSAOM APYr C APYrOM.

» KabGenb oanektpopsuratens, kabenb nutaHns n kabenu ynpaenexHus
pekoMeHAyeTCst MPOKNaAbiBaTh B pasHbIX kabenbHbIX NTOTKax.

* B uensx CHWKeHUs ypOBHSA 3MeKTPOMAarHUTHbIX MOMEX, BbI3BaHHbIX
MMMYSIbCHLIM XapaKTePOM BbIXOAHOMO HaMpsPKeHWs npvBoAda, He crnegyet
npoknagbiBaTe kabenb ABuratens napannensHo Apyrmm  kabensm  Ha
MPOTSKEHHBIX y4acTKax.

[MepeceyeHne «kabenew ynpaBneHuss u CUMOBbIX KkKabenen cregyeT
BbIMOMHATL MOA YIIOM, 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  ynyylweHuWs  BblpaBHMBaHWSA  MNOTeHUMana  MOXHO
MCMOMb30BaTb CUCTEMbI anOMUHNEBBIX KabemnbHbIX JIOTKOB.
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INSTART Kabene anekTpogeuratens

He meHee 300 Mm

“ ~ Kafene nuranus

KabBenb ynpasneHus 90° F Kafene anexTpogsurarens

i
y He Meree 200 mm He menee 500 mm

BxoaHo#d kabens nuTaHna

KaBens ynpaenexus

Puc. 3.6 pagbuyeckoe npedcmasneHue paccmosiHull Mexoy kabensamu

3.5.2. BbiGop kabenen ynpaBneHus. KpaHUpoBaHue

Bce «kabenn ynpaBneHns [OMKHbI OblTb  9KpaHUMpPOBaHHbIMK.  [ns
aHanoroBbIX CUrHaNoOB criedyeT UCNonb3oBaTh Kabenb Tuna «BWTas napa» ¢
[OBOVHBIM 3KpaHOM (cM. puc. 3.7a). Kaxabivi curHan AormKkeH O6bITb NOAKMIOYEH C
MOMOLLbI0 OTAENBLHOM 3KpaHNPOBaHHOW napel. He cnegyeT ncnonb3osaTb OAWH
o6LLmMin NPoBOA, ANSA Pa3HbIX aHaNoroBbIX CUTHAMNOB.

—

PucyHok 3.7a PucyHok 3.76

N5t H3KOBOMBTHBIX LMAPOBBIX CUTHAMNOB JTy4lle BCEro NoaxoanT kabernb ¢
[BOWHbBIM 3KPaHOM, OAHAKO MOXHO UCMONb30BaTh U kabenb Tuna «BuTasi napa»
C 0gHUM 3KpaHoMm (puc. 3.76).

3.5.3. NoaknioyeHune Ha wWnHy RS485.

PekomeHpaumMmn no nogknoyYeH1o

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

* MakcumanbHasa annHa nuHun — 500 meTpos.
* MakcumanbHasa anuHa oteeTBneHns — 20 MeTpoB.
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» lpoknagka kabenen: npoknafbiBanTe ceTeBoW kabenb OTAENbHO OT
cunoBbIix kabenen (Mo kpanHen mepe, Ha pacctosHuM 30 cm); ecnv Heobxoanmo,
BbINOSHANTE NepeceyeHnst NoA NPsIMbIMK yrnamu; NoakniovanTe akpaH kabens
K KnemMMe 3a3eMneHns Kaxaoro nogkmnoyaemoro npuéopa.

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

3.5.4. NoaknoyeHne NPoBOAOB K aHaNoroBoMy BXoay

Mpy mManoi BenuyvMHe HanpsPKEHWSI aHaNoroBOro curHana Ha Hero MoryT
NnoBnMusiTb BHELWWHME nomexu. B obuem cnyyae Heobxoaumo wmcnonb3oBaTtb
3KpaHMpPOBaHHbIN kabenb C ANUHON, He mpeBbiwatowwen 20 M, Kak nokasaHo
Ha pucyHke 3.8.

<20m

0V A\ 4

[ [ T
Al \} \/ LJ

AM \ \

PEdg

Puc. 3.8 — Cxema rnodkrtoyeHuUsi nposodoes K aHano2oeomMy 8xody (obwjuli criyyali)

B crnyyasx, korfa aHanoroBblii CUrHan noABepraeTcsi BO3AenCTBMIO CUITbHbIX
noMex, HeoGXOAVMMO YCTaHOBUTL (DUIIBTPYIOLUMIA KOHAEHCATOP, PacronoXus
€ero psfoM C WCTOMHWMKOM aHafloroBOro curHana, wnv npogeTb kabenb B
heppuTOBOE KOrMbLO, Kak NMoKasaHo Ha pucyHke 3.9. PekomeHayeTcs caenatb
2-3 BuTKa Kabens Ha heppuTOBOM KosbLe. HamoTka AormkHa NpoM3BoanTLCS
B OAHOM HarnpaeneHuu.

AN
0022 Mk
50 B BrewHul ucmayHuk

0Hanoz06020 cuzHana

AM @

®eppumoboe
KONbUO

Puc. 3.9 — Cxema nodkrnodeHusi nposodos K aHano2o8omy 8xody (nmpu eo3delicmauu
CUSTbHbIX TOMEX)
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3.5.5. MopakntoyeHne Harpysku K perieiHOMy BbiXoay

PeneiiHbie Bbixoabl TA-TB-TC 1 RA-RB-RC npegcraensioT cobon Bbixoa
TMNa «CyXON KOHTaKT», T.e. K HUM TpebyeTcs MoABECTU MUTaHWe COrfacHo
pucyHKky 3.10 (MoAknoYeHne Harpysku, MUTalLencs OT NepeMeHHOro
HanpshkeHns) unn 3.11 (NoaKMIoYeHe Harpy3Kky, MUTaLLENCs OT MOCTOSHHOIO
HanpsikeHns).

< 2508 AC

Hazpyska
(< 2508
3A AQ)

Puc. 3.10 — Cxema MoOKo4YeHUs1 Hagpy3KU nepemMeHHO20 moka K peneliHoMy 8biXxo0y

Hazpyaka
(=308
3A DO

Puc. 3.11 — Cxema noOKmo4eHUs1 Hagpy3KU MOCMOSIHHO20 MoKa K penelHoMy 8bIxo0y

MopkntoveHue k peneHomy Bbixony RA-RB-RC npon3Bogutcs aHanorm4Ho.
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3.5.6 TMMoakntoyeHue K LMPPOBLIM BXOAHbLIM KIeMmMam

MopknioveHne LUMPOBbLIX BXOAHbLIX KINEMM B YeTbIpex pasfnyHbIX
BapuaHTax (Tonbko ans mogenen cepum LCI):

BapwaHT nogkniodenns 1 (no yMon4aHuio): BHELLHWI UCTOYHVK MUTaHUS He
ncronb3yeTcs, undposble Bxoabl B pexume NPN.

BapvaHT nogknoveHust 2: UCnonb3yeTcs BHELWHUA WCTOYHUK MUTaHUS,
undposble Bxoabl B pexnume NPN.

BapvaHT nogkntodeHns 3: BHELWHUA UCTOYHMK MUTAHUSE HE UCMOSb3yeTCs,
undposble BXxoapbl B pexxume PNP.

BapvaHT nogknioveHnss 4: ncnonb3yeTcs BHELWHUA WCTOYHUK MUTaHUS,
undposble BXxoapbl B pexxnme PNP.
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Bapuanm 1 Bapuanm 2
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DCM

// ‘\ P24 gp +_ // \ D DM gp

N N

e—/—‘—‘—-sz oO— —‘—1—-52
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aBa 4. NoaroToBka k pabore
4.1 Mepbl NpeAOCTOPOXHOCTU U NPOBEpPKa nepes NPOGHbLIM 3anyCcKoMm

He npubnuxanTtecb K npeobGpa3soBarernto 4acToThbl,
3MEeKTpOABUraTeEN0 U  UCMOMHUTENBHOMY MexaHusMmy B cryvae
MCNosb30BaHUsi aBTOMATWYECKOro nepesanycka, T.K. BHE3arHbli
nepesanyck MOXeT NPUBECTU K TpaBMam nepcoHana.

[na onepaTMBHOrO OTKMHOYEHNS NpeobpasoBaTens 4acToThbl,
peKoMeHayeTcss  YCTaHOBWUTb  OTAEMbHYI  KHOMKY —aBapUAHOrO
ocTaHoBa. B npoT1BHOM cryyae BO3MOXHO MornyyYeHune TpaBMm.

He npukacaintecb k pagnatopy unu TOpMO3HOMY Pe3ncTopy, T.K.
OHW HarpesaloTCsl [0 BbICOKMX TemnepaTyp. B npotuBHom cnyyae
BO3MOXXEH OXKOT.

MockonbKy HU3KYID CKOPOCTb BpalLEeHWsl dreKTpoasurartens
MOXHO W3MeHUTb Ha BbICOKYlO, TO nepen Hadanom paboTbl
obsizaTenbHoO y6eanTech B TOM, YTO AManasoH BO3MOXHbIX 4acToT
aneKTpoaBUraTenst U MexaHn4eckoro o60pyaoBaHNs COOTBETCTBYET
BbICTaBfIeHHOMY [Auana3oHy B npeobpasoBatene 4acTotel. B
NPOTMBHOM Cryyae BO3MOXHO MOSlyYeHUe TpaBM U MOBpEeXAeHue
obopynoBaHusi.

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

4.2 MNpo6HbIN 3anyck

1) BbINOMHWTL Mepbl NPEJOCTOPOXHOCTU W MPOBEpKy nepes MNpobHbIM
3anyckom. [NepBoe BkIoYeHWe npeobpasoBaTens pekoMeHAyeTCs NPOM3BOAUTL
npy OTKMIOYEHHOM anekTpoaBuratene (OTCOeAUHEHHbIX BbIXOAHbLIX CUMOBbLIX
kabensx).

2) MNocne nopa4n NMTaHUS 1 BKIOYEHWS npeobpasoBatenst HeobxoanMo
ybeanTbCcst B TOM, 4YTO npeobpasoBaTenb HaxoauTCs B pexume “‘ocTaHoB”
(Ha gvcnnee muraet uHAMKaums, He ropuT ceetoavog «Pabota»). B cnydae,
ecnn Ha aucnnee otobpaxaertcsi cooblieHne Trna «Er- rXX», Heobxoanmo
obpaTtuTbes K 2rtase 8 «YecmpaHeHue HeucrpagHocmeul U OmKa308y.

1) Mepep ocyLliecTBnNeHWEM HacTpoek npeobpasoBaTens nog KOHKpeTHoe
npyMeHeHVe HeobXOAMMO BbIMOMHUTL COPOC BCEX HAacTpPOeK Ha 3aBOACKue
YCTaHOBKM (B 3Ha4YeHue dyHKUMoHanbHoro koga F00.28 HyHO BbicTaBuTb 1).

2) BbInonHUTb HAcTPOViKy NapamMeTpoB anekTpoaBuraTens:

- F02.01 — HoMMHanbHasi MOLLHOCTb anekTpoasuratenst (kBT);

- F02.02 — HomunHanbHasi YacToTa anekTpoasuratens (I'u);

- F02.03 — HomuHanbHasi ckopocTb anekTpoasuratens (06/MuH);
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- F02.04 - HomnHanbHoe HanpsbkeHune anekTpoasuratens (B);

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

3) [llocrme ycnewHoro mnepBOro BKMIOYEHWA npeobpasosartensd npu
OTKIMIOYEHHOM  3reKTpoaBuratene U OCYLUECTBMEHUS BCEX YKasaHHbIX
Bbllle HaCTpPOek HeoOXOAMMO MOAKMIYUTL BbIXOAHbIE CUMOBbIE Kabermu K
3MeKTpoABUraTento n/vinu 4oNoNHUTENLHOMY 060pyA0BaHNIO, yCTAHOBIIEHHOMY
Ha BbIxofe npeobpasosarens.

4) TlepBbli 3anyck npeobpasoBaTensi C MOAKMIOYEHHbIM ABUratenem
peKkoMeHAyeTCs MPOM3BOAUTL MPU  MOMOLM Haxatus KHomku «TOJY.».
Mpn yoepxuBanun kHomku «TOJIY.» anekTpoasuratens OyAgeT Bpalwartbes
Ha CKOpOCTW, 3KBMBAneHTHonm 4actote 2 [u. Heobxogumo ybeamtbes B
NpaBUMNbHOM HanpasBreHuy BpaLLEHWs MOAKIYEHHOro JMeKTpoABuraTens.
B cnyyae HeBepHOro HanpaBneHust BpalleHWss HeobXoauMO W3MEHUTb
HanpaBsneHne BpalleHUss C MOMOLLbI0 dyHKUMOHanbHoro koga F00.16 wnn
NOMeHSATb MecTamu ABe Ntobble hasbl BLIXOAHOMO CUITOBOIO NPOBOAA.

Mpu npobHoM 3anycke npeobpasoBaTens Heobxoanmo obpallaTs
0ocob0e BHUMaHVe Ha creayoLlee:

* NPUBOA HE AOMMKEeH NPOU3BOANTL YPE3MEPHbIX LLIYMOB, PbIBKOB
1 Bubpauuii;

* Benu4MHa TOKa JnekTpoasuratens He [OOfKHa npeBbillaTb
HOMWHAlIbHOIo 3Ha4YeHus,

* NpaBUNTbHOCTb OT06pa)KeHI/IF| MHOMKaumm un 3HaYeHUn Ha
avcnnee.

Mocne ycnewHoro ocyLlecTBrNeHNs NPOGHOTo 3anycka Ans MoSyYeHust
KenaemblX XapakTepucTUK MPUBOAA CriedyeT OCYLLEeCTBUTb HACTPOWKy BCex
napameTpoB paboTkl NpeoGpasosaTens.

Kak npu ckansipHOM, Tak v Mpu BEKTOPHOM PEXMME YNpaBrieHUst LOMKHbI
GblTb BBEAEHbI [aHHble C MacrnopTHoi Tabnuuku anekTpogeuratens. LOns
JanbHelwei HacTPOMKM CreayeT MCnonb3oBaTb Tabnuuy yHKUMOHAMBHBIX
napameTpos (cM. rmaey 6.3 MapameTpbl MeH0 NPorpaMMUpoOBaHus)

4.3 UpeHTudmkauma napameTpoB aneKkTpoaBuratens
(aBTOHaAcTpoOVWiKa)

Pexum BeKTOpHOro ynpaBneHuss C pPa3OMKHYTbIM KOHTYpPOM CTpOUT
MaTeMaTUYeCKY0 Mofernb MOAKMHYaEeMOoro arekTpoaBuUraTernisi Ha OCHOBaHUK
BBEeAEHHbIX napameTpoB. COOTBETCTBEHHO, 4TODObI MOMy4YUTb  BbICOKYHO
NPOV3BOAMTENBHOCTb 3MEKTPOoABUraTens U ONTUMarbHble XapakTepPUCTUKU
ynpaBneHusi, TpebyeTcs MonyyYuTb TOYHblE MapaMeTpbl  yrnpaBiseMoro
anekTpoasuratens. [ins obrneryeHns AaHHOW 3afaym MCnornb3yeTcst PyHKUMS
naeHTUUKaLmMm napaMmeTpoB aneKkTpoaBUraTensi.

OTanbl Npy BbINOMHEHUW UAEHTUDMKALUN NPUBEAEHDBI HUXE:

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

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

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

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

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

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

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

3.LClI wumeer pgBa TuMna wugeHTudwukauun. 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 creayoLmnx napameTpos:

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

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

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

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

-F02.10 (Tok xomocToro xoda acuHXPOHHOro 3anekTpoasuratens 1).
MoeHTudmkaums BbinomnHeHa.

B)ecnn Harpyska HE moxer OblTb MNONHOCTbIO CHATA C Bana
anekTpoaBuratens, To Bblbepute «1» B napametpe F02.37 (ctatuueckas
noeHtTudukaums), a satem Haxmute «MYCK» Ha naHenu ynpaeneHus, nocne
atoro 14 aBTOMaTM4ECKMN BBINOMHUT U3MEPEHNE CrEAYIOLWNX NapaMeTpoB:

-F02.06 (conpoTnBneHne ctatopa acCMHXPOHHOTO anekTpoasuratens 1);

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

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

Mapametpbl F02.09 (B3aumHas WHOYKTMBHOCTb cTatopa W poTopa
acuHxpoHHoro anektpopsuratens 1) u F02.10 (Tok xomocTtoro Xxopa
aCUHXPOHHOTO  anekTpoasuratens 1) nonb3oBaTenb MOXET paccyvTaTb
Mcxoas M3 AaHHbIX MAcMOpPTHOW Tabnuuky aneKTpoaBuraTens: HOMUHAaNbHOE
HanpshkeHne U (B), HomMuHanbHbii TOK | (A), HOMuHanbHas vactota f (I'y) n
KO3 DULMEHT MOLLHOCTU cos@. MeToauka BbIMUCIIEHNS TOKa XONOCTOro XoAa
1 B3aUMHOW MHOYKTUBHOCTM ONMNCaHbl HUXE:

U

pacyéT B3aUMHON MHOYKTUBHOCTH Lm = -L

2B el °

pacyéT ToKa XOrocToro xoaa I,=1 J7-cosp
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maBa 5. BcTpoeHHasa naHenb ynpaBreHus U akceccyapbl
5.1 Onucatnue un pyHKLMOHaNbHOE Ha3Ha4YeHne NaHenu ynpasneHus

[MaHenb ynpaBneHus uMeeT AUCMIAEN M KHOMKW ynpasneHus. Oducnnewn
rokasbiBaeT MEHK HaCcTPOWKM NapaMeTpoB v pasnuyHble paboune CoCTOSIHUS.
KHormkn — nHTepgenc cBs3n nonb3oBaTens 1 npeobpasoBatens YactoTbl. [ns
cepuu LCI npegycmoTpeHa AByCTPOYHas NaHemnb ynpasneHus:

[vcnneit

CeeToavoas!

Korka BbiGopa

KHonka nporpamMmm1poBaHms HanpaBneHys BpaLieHms
MoteHunomeTp

KHonka noagTeepxaerus Kworika 3anycka

BBO/Ia AaHHbIX
MHorodbyHKUoHanbHas
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

CeeToavmoabl
nyck cron TONMY. BMP PEBEPC

0° MoteHuyvometp
MEHO N\ ‘

KHonku BBepxX/BHU3

KHonka nporpammuposanus

KHorka noaTsepxaeHus
BBOAA [1aHHBIX

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

PEBEPC

KHonka 3anycka

Puc. 5.2 ®yHKkyuu KHorok u ceemooduodos naHernu ynpasneHusi LCI(S)
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MEHIO KHonka nporpammypoBaHus: BXOA B MEHIO MEPBOro YPOBHS Unn
BbIXOZ, 13 rpynmbl NapameTpoB

BBOA B pexvme MOHUTOPWHra BbINOMHAET PyHKLMIO Nnepexoaa mexay
oTobpaxaeMblMy napameTpamu.
B pexxvme nporpaMmypoBaHus BbINOMHSAET OYHKLMIO COXpaHEHNS
BbIGPaHHOrO 3Ha4YeHUs1 BO BHYTPEHHIOK namsiTb MY,

BMP/PEBEPC | KHonka BbiGopa HanpaBneHusi BpalleHusl anekTpoaBuraTens B
COOTBETCTBUW C YCTaHOBIIEHHOW YacTOTOWM

TOn4/>> B pexxvime MOHUTOPMHra BbINOMHSAET GOYHKLIMIO TONYKOBOTO 3anycka.
B pexvme nporpaMmypoBaHust BbINOMHSET yHKLMIO nepexoaa
Mexay paspsigamu BelbpaHHbIX NapameTpos.

nycK Knonka 3anycka N4

cTon OcrtaHos MY, c6poc owmbok

BBEPX/BHU3 | KHonka aAns n3ameHeHus napamerpa 1y onopHON YacToTbl

5.2 Oucnnen

B coctosHum paboTbl unn octaHosa MY cBeToavoabl NaHenu ynpaeneHus
oTobpaxatloT pasfnuyHble CoCcTosiHUS npeobpasoBaTens.
F08.03 (napameTpbl oTobpaxeHns B pexume paboTel) n F08.05 (napametpebl
oTobpaxkeHns BO Bpemsl OCTaHOBa) MOXHO BblbpaTb Tpebyemble mokasatenu
ons otobpaxenus Ha gucnnee. KHonka «BBO[» ncnonb3yeTcss ANt CMeHbl
nokasarenen.

1. B cocTosiHMM ocTaHOBa MOXHO 0TOBOpasuTb Ha aucnnee 13 nokasatenen
napameTpoB (cm. 6onee nogpobHyto nHpopmaumio 0 Beibope anemMeHToB Ans

oTtobpaxeHus B napametpe FO8. 05):

Kon Ha aucnnee 3HaveHune
H OnopHas yacToTa
U HanpsihxeHune 3BeHa NOCTOSAHHOIO Toka
i CocTosiHne BXOAHbIX KIeMm
0 CocTosHNE BbIXOAHBIX KNEMM
A OnopHbIn curHan MO-ynpaenexns
() HanpsxeHnne Ha Al1
I HanpspkeHue Ha Al2
r HanpsixeHne Ha Al3
n 3HaueHVe BpemeHu
L 3HayeHne paccTosHust

INSTART®
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2. B coctosHun paboTbl MOXHO 0TOOpasuTb Ha Aucnnee 32 nokasatens
napameTpoB (cMm. 6onee nogpobHy0 MHGOPMaLUo O BbIOOPE 3NEMEHTOB ANS
oTobpaxeHusi B napameTtpax F08.03, F08.04 ):

Kop Ha gucnnee 3HauyeHue
H OnopHas yacTtoTa
=] Paboyas yactota
C BbixoaHown Tok

BbixogHoe HanpshkeHue

Pabouyasi ckopocTb

KpyTawmn momeHT

BbIXO,ClHaﬂ MOLLHOCTb

HanpspkeHne 3BeHa NOCTOSAHHOrO Toka

OnopHbIi curhan NMAO-ynpaenexus

CurHan obpatHoi ceasu MO-ynpasneHus

CocTosiHMe BXOAHbIX KIleMM

CocTosiHME BbIXOOHbIX KNEMM

Hanpspkenune Ha Al1

HanpspkeHue Ha Al2

HanpsbkeHue Ha Al3

3HaveHve BpeMeHn

e T T o B e W I Y o e o el B S R T

3HaveHne paccTosHus

5.3 [ononHutenbHble akceccyapbl

CeToamogHast naHernb ABMNSIETCS BbIHOCHOW U MOXET ObITb MO YMONMYaHUIO
ycTaHoBneHa B N4 unu BelHECEHa OTAENbBHO Ha LKad C MOMOLLbIO MOHTaXXHOro
KOMMrieKTa (B KOMMIEKT MOCTaBKM BXOOAUT MOHTaXHasi paMka v kabenb AnvHowm
2 m).

5.3.1 MoOHTaXHbI KOMNJIEKT

Ons mogenen cepum LCI(S):

MoHTaxHbIn komnnekT Ans naHenu LCI-KP-S BknovaeT B ce651 MOHTaXHY0

pamky LCI-MF-S gns naHenu, yonuHutenbHbin kabenb LCI-EC (1-10m), a
Takke agantep ans nogknodeHust kabenst LCI-TB.
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LCI-MF-S

LCI-TB

81

[Ans mogenen cepun LCI:
MoHTaxHbIn koMnnekT anst naHenu LCI-KP Bkntoyaet B ce6 MOHTaXHYH0

pamky LCI-MF ansa nanenu v yanuautenbHbin kabenb LCI-EC (1-10m).

INSTART®
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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
_td’? #3:01 < 1
P
- l
B;]Q 0o |- =
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5 Dao
: ; : 1
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oy ot
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LCI-TB LCI-KP-S LCI-MF-S



LCI-MF

HanmeHoBaHue L, mm B, mm I, MM w1, mm
LCI-MF 92 135 215 85.7
LCI-KP 60 90 33.5 -

: o
d D
d D
! dguob

LCI-MF LCI-KP

5.3.2 YonuHuTenbHbIN Kabenb

OTAEenbHO MOXHO I'IpVIO6peCTVI y,EU'IVIHVITeJ'IbeIVI kabenb Ao 10m ans naHenu

ynpasneHusa.
S————
N,

Puc.5.3 YonuHumenbHbili kabernb LCI-EC
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B1, mm

122

71

r1, mm
17.3
18
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agsa 6. MeHI0 nporpammupoBaHus
MeHto nporpaMMmpoBaHns MOXET ObITb U3MEHEHO KaK B PEXMME OCTaHOBa,
TaK 1 B pexume paboTbl.
6.1 HaBurauma n pegaktupoBaHue napameTpoB B MEHIO

MeHio nporpammupoBaHns UCMONb3yeTcst Ans NPOCMOTpa U U3MEeHEeHUs
napameTpoB, onpeaenstoLmx paboty npeobpasosatens YactoTsl. 4ns goctyna
K MeHI0 MporpaMMMPOBaHUSI Ha TNIAaBHOM 9KpaHe HaXmMuTe KHomKy «MeHto».
B npeobGpasoBartene uvactotel cepum LCl ucnonb3yetcs TpexypoBHeBas
CTPYKTYypa MEHI0 s HACTPOMKN NapaMeTpoB.

Mpynna dyHKUMOHAMbHBIX MNapaMeTpoB (MEHIO MEepBOrO  YPOBHS) —»
napameTp (MeHK BTOPOrO YPOBHSI) —» 3HaYeHWe napameTtpa (MEeH TPETbEro
YpOBHs1). Hvke nprBeaeHsbl CXxeMa 1 HaBuraLmsi Mo MEHI0 NPOrpaMMUPOBaHUS:

SD ,DD ITudpopoit aucrei

A
Merro epBoro ypoBHS FOO

H3MeHeHHe TPYNIIEI TApaMETPOB

MeHEo BTOPOrO YPOBHS F0o0.18

H3MeHeHHe apaMerpa

MeHEO TPeThero ypoBHSI 05000

TI3meHeHHe 3HAUEHHS Irapamerpa

Puc.6.1 Cxema HacmpoUKu napamempos MeHIo

HaBuvraumsi no MeH nNporpaMmM1poBaHUs:

+ [ins HaBuraumm mMexay rpynnaMu napameTpoB MEHI0 NPOrpamMM1MpoBaHns
MCNonb3ykTCs KHOMKN nv);

« [Insi nepexoaa B crneaytoLLee NOAMEHI0 UCMonb3yeTcs kHomka «Beoay, Ans
BO3BpaTa B npeablayLiee MeHIo ucronbayeTcs kHonka «MeHioy;

* MNocne BbIGOpa rpynnbl NapameTpoB NpW HaxaTum KHoMkn «Beog»
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Mexay pas3psgamu — KHorka
» [Ing coxpaHeHWsi HOBOrO 3HA4YeHUs napameTpa MCMOoMb3yeTcsl KHOMKa
«BBoa». [Ins Bbixoga 6e3 coxpaHeHus U3MEHEHNI — KHomnka «MeHo».

Mpumep: ana nameHeHus koga napametpa F02.02 ¢ 10,00 Ny Ha 15,00 My
(nony>Xu1pHbIM LpUTOM 0603HaAYEHO MUratoLLiee 3HAYEHNE):

5000 <
Foo Fo2
o2 FO2.03
A
BBOA,
BBOJ,
v
1500
T
. R >>
rozoz |25 [ om0 | B2s [ om0

Ecnun kog napameTpa He MUraeT, TO 3HaYUT, OH HE MOXET ObITb M3MEHEH.

Bo3amoxHbIe MpUYMHBI:

1. [aHHbIN NapameTp SBMAseTca napameTpoM AN MOHUTOPUHIa;

2. MMapameTp He MOXeT ObITb n3MeHeH BO BpeMsi paboTtbl. OH MOXeT BbITb
M3MEHEH TONbKO Mocfie OCTAHOBKMN 3reKTpoaBuraTens.

6.2 3awmMTa AaHHbIX NaposieM

MeHio nporpammupoBaHvs MOXeT ObiTb 3abnokupoBaHO Ans  TOro,
4YTOObl 3anpeTUTb HexenaTenbHbIM MOMNb30BaTENsIM U3MEHATb MNapameTpbl.
BrnokupoBka Ha 3anucb nmapameTpoB ycTaHasnusaeTcsi napamerpom F08.00,
KOTOpbI MO3BONSIET YCTAHOBUTL MapoSlb HA MEHK NPOrpamMmMupoBaHus. Ons
atoro B napametpe F08.00 HeobXxoguMO YCTaHOBUTb 3HAYEHUE, OTIMYHOE
oT 0 n HaxaTb Ha kHonky «BBO[». BBegeHHoe 3HaveHue Byaer naponem
nonb3osatens. [lpy BbIXOAe W3 MEHI MPOrpPaMMMPOBAHWUS MaposibHas
3awumTa byaet aktuBupoBaHa. py NOBTOPHOM HaxaTtum Ha kHonky « MEHIO»
Ha gucnnee otobpasutcs «0. 0. 0. 0. 0.». Tenepb npu nepexoge B MEHIO
nporpamMMupoBaHusi npeobpasoBaTenb YacToThbl CHavana 3anpocuT BBOA
napornsi, ycTaHoBneHHoro paHee B napametpe F08.00.
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e [Ona Toro, 4Ttobbl OTMEHWTbL ONOKUMPOBKY NapameTpoB, B
== | napameTpe F08.00 Hy>xHO ycTaHOBUTb 3Ha4yeHne «00000».

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

6.3 MapameTpbl MeHI0 MporpaMMUpPOBaHUS U UX ONUCaHUe

B M4 cepum LCI (LCI(S)) napameTpbl crpynnnpoBaHbl No pyHKLMOHaNbHOMY
HasHayeHuto; Bcero umeetrca 16 rpynn ot FOO pgo F15. Ons ynobcerea
nNporpaMMMpOBaHNS BaXHO MOMHUTB!

1. Homep rpynnbl COOTBETCTBYET MEHIO NMEPBOIO YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;

3. 3HayeHne napameTpa COOTBETCTBYET MEHIO TpPeTbero ypoBHs. Kpartkas
nHdopmaumns o Tabnuue yHKUMOHANbHBLIX MapameTpoB. HasHaveHve
cTonbuoB Tabnuubl PYHKLMOHAMbHBIX NapamMeTpPOB:

1-1 ctonbey, «PyHKLMOHANbHbLIVA KOOY, COAEPXXUT HOMEP NapameTpa;

2-1 ctonbeu, «HasBaHve PyHKUMNY;

3-1n cTonGel, «[uana3oH HacTPOnkn», 0603Ha4YaeT AOMNYCTUMbIN AManasoH

3Ha4YeHU napameTpa;

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

5-n cronbeu, «M3meHeHvne», 0BO3HAYaeT YCNOBUA W3MEHEHWUs Wnu
OTCYTCTBME BO3MOXHOCTM M3MEHeHWs AaHHOro napamerpa. Hwxe nogpobHo
OnmMcaHbl YCIoBHble 0003Ha4YeHNS:

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

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

«eo»: [laHHbIN NapameTp SBNSETCA NapaMeTpOM MOHUTOPUWHIa (MCNonb3yeTcs
ANns MPOCMOTPa N HE MOXET ObITb N3MEHEH)

«#»: [aHHbI napameTp MOXeT OblTb M3MEHEH TONbKO cneuuanucTamu
CEepPBUCHOW CIy>Obl.

Ipynna F00: OcHoBHbLIEe NapamMeTpbl

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBog. Uzm.
HanbHbLIN cyHKUMN 3Hau.
Kon
F00.00 Pexum 0: BEKTOPHBI C pa3OMKHYTbIM 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 ynpaBsneHne ¢ pasoMKHyTbIM KOHTypom (SVC)

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

MpumeyaHune: npu BbIGOpe AaHHOrO MeToda K nNpeobpasoBaTento YacToThbl
MOXET ObITb NOAKIMIOYEH TOMBKO OAMH 3reKkTpoaBUraTerb.

1: BekTopHOe ynpasneHue ¢ 3amkHyTbIM KOHTYpoM (VC)

YnpaBneHue anekTpoaBuratenieM OCYLLECTBMAETCA C MOMOLLbIO AaTyuka
obpaTtHoi cBA3W (9HKogepa). Onsa peanusauun OAHHOTO MeToAa 3HKoAep
OOIKeH OblTb YCTAHOBMEH Ha Bary 3nNekTpoAaBuratens U MOAKIYEH K
nnate pacwupenns PG, cooTBeTcTBylOWEN TNy 3HKodepa. [aHHbIn meTon
MCMoNb3yeTcss B cryyasx, rae TpebyeTcss BbICOKOTOYHOE perynmpoBaHue
CKOPOCTUN UMK KPYTSLLIEr0o MOMEHTA, HanpyuMep, BbICOKOCKOPOCTHbIE MPUBOAbI,
nogbeMHbIe KpaHbl U NUATHI.

MpumeyaHune: npu BbIGOpe AaHHOrO MeToda K nNpeobpasoBaTento YacToThbl
MOXET ObITb NOAKMIOYEH TOMBKO OAMH 3reKkTpoaBUraTerb.

2: CkansipHoe ynpagnenue (U/F)

[aHHbIN MeToA Mcnonb3yeTcst B BOMbLUMHCTBE CMy4YaeB B BEHTUMATOPHbIX
N HacoCHbIX MpMBOAax, a Takke B TexX Criyvasix, ie OAuH npeobpasosaTtenb
YacCTOTbl YNPaBMAeT HECKONbKUMW 3NEKTPOABUraTeNnsaMu.

. [Mpn uncnonb3oBaHWM  BEKTOPHOrO ynpasneHua Heobxoammo

— BbIMONHUTL  MAEHTUMKALMIO NapaMeTpoB AreKkTpoaBurartens,

— npenvyuiectBa BEKTOPHOro cnocoba ynpasneHua MoryTt ObITb
MCNonb30BaHbl TOMbKO MOCIe NoJly4YeHna haKkTU4ecKmMx napameTpos
Mcnonb3yemoro anekTpoasuraTens.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBog. Usm.
HanbHbLIN cyHKUMN 3Hau.
Kop,
F00.01 WcTouHuk 0: naHenb ynpaBneHus 0 a]
KoMaH[ 1: TepMuHan (KnemMmbl ynpaBneHus)
nycka/ 2: npotokon cesis3n ModBUS RTU
ocTaHoBa 3: aBTO3anyck nocne OTKMO4YeHUs
nMTaHns

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 ynpaBneHust)

3anyck, ocTaHoB, peBepC W Ap. (PYHKUMM BBIMOMHAIOTCA C MOMOLLBIO
LUMEPOBLIX KNEMM yNpaBneHus!.

2: Npotokon cea3n ModBUS RTU

3anyck, ocTaHoB, peBepC W Ap. (PYHKUMM BBIMOMHAIOTCA C MOMOLLBIO
ceTeBoro npotokona ModBUS RTU

MHdopmaumio 0 yHKUMOHANbHBIX NapaMeTpax, CBS3aHHbIX C CEeTEBbIM
npokonom ModBUS RTU, cwm. 8 “Mpynna F13: [Tapamempb! KOMMYHUKaUUOHHO20
npomokona Modbus RTU”.

DyHKUMO- HassaHue [nana3oH HacTPOWKK 3aBoa. Uam.
HanbHbIA KOA pyHKUUM 3Hau.
F00.03 MakcumanbHas 50,00 'y ~ 599,00 Ny 50,00 ]
yacTtoTta My

MakcumanbHaa 4actoTa,
npeobpasoBaTerns 4acToThbl.

Ecnu aHanorosbin BXOA, WMMYNbCHBIM BXOA, BXOL4 MHOrOCTYMNeH4YaTown
komaHabl unu MJIK npeobpasoBaTens 4acToTbl NPUMEHSIOTCS B KayecTBe
WCTOYHMKOB 3afaHus OMOPHOro curHamna, To npoueHTHoe 3HadveHue (100%)
OyaeT COOTBETCTBOBATL 3HAYEHWIO, 3aJaHHOMY AaHHbIM NapamMeTpoM.

KOTOpasa MOXeT ObITe MogaHa Ha BbIXOA

DyHKUMO- HassaHue [nana3oH HacTPOWKK 3aBoa. WUam.
HanbHbIA koA byHKUMUM 3Hau.
F00.04 BepxHsis (F00.05) ~ (F00.03) 50,00 o
npegernsHas My
vacrora

OrpaHuyeHne BbIXxogHOM paboyveit 4acToTbl. 3HauyeHne MOoXeT ObiTb
MeHbLLe Unu paBHo MakcumanbHon vactote (F00.03), HO He MeHbLUe HUKHeN
npegenbHoi YactoTbl (FO0.05)

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIN KoL pyHKLMM 3Hau.
F00.05 HwxHas 0,00 Iy ~ (F00.04) 00,00 o
npepenbHas My
YyactoTa

HwxHWI Npeden YacToTbl Npu perynuposke Ha Bbixoge M4Y.

Ecnu onopHast yacToTa HuXe HWKHeN npefenbHON YacToTkl, To 3anyck MY

He ByOeT npousseseH.

INSTART®
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Ecnn B npouecce pabotbl MY onopHas YacToTa ycTaHaBnMBaETCS HUXe
HVDKHEN npefenbHoOW, TO BbIXoAHasA paboyas 4yactota MOXET ObiTb MOHVKEHa
TOMbKO A0 HWXHEN npedenbHon YacToTbl unu MY moxeT pabotaTtk Ha HyneBon
YacToTe (AN akTMBauMM OaHHOro pexuma yctaHosuTe B napametpe F09.14
COOTBETCTBYIOLLIEE 3HAYEHNE).

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

yactotbl A 4acToThl MPY OTKIMKYEHUW NUTaHWS)
1: KHOMKM NaHenu ynpaeneHus (c
COXpaHEHVWEM 3HAYEHWs1 ONMOPHON
YacToTbl NPY OTKMIOYEHUN NMUTAHUS)
2: aHanoroBbl Bxog Al1
3: aHanoroBbI Bxog Al2
4: aHanorosbli BxoA Al3 (byHKLMSA
otcytcTByeT B LCI(S))
5: BbICOKOYACTOTHBIV UMMYMbCHbIN
Bxog, (HDI) (cbyHkuumsa oTcyTcTByeT
B LCI(S))
6: MHOroCTYneH4aTbIn pexmm
7: TNK
8: M A-ynpaBnexHne
9: npotokon ces3n Modbus RTU
10: noTeHUMOMeTp naHenn
ynpaeneHus

YcTaHOBWTE UCTOMHUK 3a4aHust YacToTbl A

0: KHomku naHenu ynpaBneHusi (6e3 COXpaHeHWsi 3Ha4YeHWsl OMOPHOWA
4YacTOThbl NPV OTKMKYEHUN NMUTaAHUS)

HayanbHoe 3HauyeHue onopHow YactoTbl — 3HaveHue F00.10 (onopHas
HavanbHas 4actoTa npu 3aJaHWu C KHOMOK naHenu ynpasneHus). OnopHoe
3Ha4eHne 4acToTbl

MOXHO WM3MEHSTb MPY MOMOLLM KHOMOK « @» (BBEpPX) WU «@» (BHM3) 1
Krnemm ynpasneHus (yBenuyeHvne/ymeHbLleHne YacToTbl). [locne oTknioveHms
1 nocnegymowero Bo3obHoBNeHNs nutaHust MY onopHoe 3HavyeHue 4acToTbl
BO3BpaLyaetcs K 3HavyeHuto F00.10.

1: KHoOMKv naHenu ynpaBneHust (C CoxpaHeHneM 3Ha4eH s ONOpHOM YacToThbl
NP OTKIIOYEHUN NUTAHNSA)

HayanbHoe 3HauyeHue onopHoW 4YacTtoTbl - 3HaveHue F00.10 (onopHas
HavanbHas YacTtoTa Npu 3aJaHWu C KHOMOK naHenu ynpasneHus). OnopHoe
3HaYeHMe YacTOTbl MOXHO U3MEHSITb MPY MOMOLLIM KHOMOK «@» (BBEPX) M «@»
(BHM3) M Kknemm ynpaBneHus (yBenuueHue/ymeHblueHue 4YactoTbl). [locne
OTKIIOYEHMS 1 nocneaytoLLero Bo3o6HoBNeHust nutaxHus N4 6yaeT yctaHoBneHa
ornopHasi YactoTa, KoTopasi 6binia Ha MOMEHT OTKIMHYEHNS MUTAHUS.

57 instart-info.ru



2: AHarnoroBbI Bbixog Al1.

3: AHanoroBblIli Bbixog Al2.

4: AnanoroBbi Bbixof Al3. (dyHkumus otcytctyeT B LCI(S))

Mpy BbIOOpE OOHOrO M3 [aHHBIX 3HAYeHU omnopHas 4acTtota Oyger
yCTaHaBNMBaTbCA B 3aBWCMMOCTM OT 3HAYE€HUS Ha COOTBETCTBYIOLLEM
aHanoroBom Bxoge. AuanasoH Al1, Al2 no HanpsbkeHuto O ~ 10 B Ha Bxoge,
no toky 0 ~ 20 mMA. OuanasoH AI3 Tombko no HanpspkeHumio —10 ~ +10
B. Bcero nmeetca 5 xapakTepucTVK 3aBUCMMOCTU. Tpu K3 HUX SBNSAIOTCH
TNIVHENHBIMW OTHOLLEHVAMM, UMEIOLLMMM 2 TOYKM AN U3MEHEHNS 3aBUCUMOCTY,
ocTaBLumecs 2 umetoT 4 Toyku. Nonb3oBaTenb MOXET U3MEHATb 3aBUCUMOCTb
OMOPHOW YaCTOTbl OT BXOAHOIO CUrHana Ha aHanoroBbIX BXOAaX Mpu MOMOLLM
napamempos epyrnbl FO6.

5: OnopHas 4acTota 6yfeT ycTaHaBnMBaTLCA B 3aBUCKMOCTM OT 3HAYEHUS
Ha MMNYNbCHOM BXxoAde. XapaKTepucTuka MMMYMbCHOTO CuUrHamna: AuanasoH
HanpsbkeHna — 9 ~ 26 B, amanasoH yactor — 0 ~ 100 kl'y. MNMonb3oBatens
MOXET W3MEHATb 3aBUCKMMOCTb OMOPHOW YacCTOTbl OT BXOAHOIO CurHana Ha
MMMyYNbCHOM BXOoAe npu nomolum napametpos F06.33~F06.36.

6: 3agaHne COOTHOLLEHMSA MeXaY 3aaHHbIM ONOPHBLIM CUTHaNoOM 1 3aAaHHON
YacToToN HeobxoaMMo HacTpouTb B rpynnax FO6 n F12. Becero moxet 6biTb 16
CKOpOCTEW, Kaxaasi U3 KOTOPbIX COOTBETCTBYET OnpeAerneHHon KombuHauum,
COCTaBMEHHbIX U3 Pa3HbIX COCTOSHWUI 4 KNEeMM MHOrOCTYNeH4aTor KoMaHgbl.
100% B rpynne F12 — makcumanbHas BbixogHasa yactora F00.03.

Bonee nogpobHo — cm. epynny FO6.

7: OnopHbIN curHan 3apganuns yactoTel Y nepekntoyaetca no cryneHsm 1 ~
16 ¢ 3apaHHbIM BpeMeHeM paboTbl kaxxaon ctyneHn 1 ~ 16; cooTBeTcTBYOLWLEE
BpPEMSs pasroHa u 3ameasieHvs BolibrpaeTcsa 13 4 npearnioKeHHbIX BapyaHToB.

Bonee nogpobHo — cm. epynny F12.

8: lpn BbIGOpe AaHHOro 3HayeHus BbinonHsaetca [O-perynvposaHue
npouecca pabotsl MN4Y. Bonee nogpobHo — cm. epynny F10.

9: 3agaHue onopHOro curHana BbIMOSHAETCHA No npoTokony cBA3n ModBUS
RTU uepes pernctp ynpaeneHus.

Bonee nogpobHo — cm. epynny F13.

10: OnopHbIN curHan 3agaeTcsa NOTeHUMOMETPOM MaHEeNM yrnpasneHus.

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

KaHan «B» wucnonbsyetcs ansi 3agaHusi [OMOSHUTENbHOTO WUCTOMHMKA
3agaHus onopHoro curHana. OnucaHne aHanorM4yHo kaHana A (CM. onucaHve
F00.06).
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Ecnn ons kaHana B B kayecTBe WCTOYHMKA 3aJaHWsi OMOPHOMO curHana
ycTaHoBneH aHanoroBbin Bxog (Al1, Al2, Al3) nnm umnynbCHbIA BXod, TO
OmanasoH perynMpoBky kaHana B yctaHaBnueaetcs B napametpax F00.08 u

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

NCTOYHMKA
3apaHns
yacToTbl B npu
KOMBUHaLMKn
NCTOYHUKOB

3aBoa. Uam.

3Hau.

J[rana3oH HaCTPOWKU

0: MmakcumanbHas YacTtota 0 u}
(F00.03)

1: Tekywas yactora

MCTOYHUKa A

OTOT napameTp MCnonb3yeTca Ans onpefeneHns AuanasoHa kaHana B.
Ecnvn ananasoH BeibpaH OTHOCMTENBHO MakcUMaribHOW YacToTbl, TO AManasoH
kaHana B Oymer MeHaTbcs B 3aBucumocT oT napameTpa F00.03. Ecnn
AvanasoH BblbpaH OTHOCUTENbHO KaHana A, To AvanasoH 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 HaCTPOWKK 3aBoa. Uam.
3Hau.
0: paboTaeT TonbKo 0 o
VCTOYHUK A (MCTOYHMUK B
3abnokvpoBaH)

1: paboTaeT Tonbko
VCTOYHUK 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 UCTOYHMKOM 3afaHns OMOPHOro curHana.

2: MepekntoyeHne BbINOMHAETCS Npu nomMoLum pyHkumm 19 rpynnel FO6.

3: VIToroBbIvi ONOPHbIN CUTHAMN SABNSETCS CYMMOWN NPU HaNoXeHUN OMOPHbIX

curHanos kaHanos A n B.

4:/ITOrOBbIA  OMOPHBIA CUTHaN $IBASETCA Pa3HOCTbIO MPU  HaNOXeHUU
OMOPHbIX CUrHanoB kaHanos A n B.
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5: OnopHbIV curHan onpegensieTcs MakCMMarbHbIM 3Ha4YeHVEM N3 KaHanoB
AwnB.

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

DyHKUMO- Ha3BaHue cdyHkummn [Ouvana3oH HaCTPOWKHU 3aBoa. U3m.
HanbHbIA KOA 3Hau.
F00.10 OnopHas YacToTa 0,00 'y ~ (F00.03) 50,00 =]
(Npu ncTouHuKe My

4acToTbl — KHOMKU
naHernu ynpasneHus)

Mpu BbI60pe NCTOYHMKA 3adaHusA OMNOPHOro curHama C KHOMOK naHenu
ynpasneHna B 3TOM napameTpe BbI6MpaeTCﬂ OnNnopHasA Ha4YarnbHaaA YacToTa

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIN KOp, pyHKUMM 3Hau.
F00.11 TouyHoCTb 3apaHus 1:0,1 Ty 2 n
BbIXO[HOM 4acTOThl 2:0,01 Iy

OTOT napameTp WCnonb3yeTcs [ANs  OMpefeneHuss  MakKCMMarbHOro
AvianasoHa BbIXOAHOWN YacToThl.

Korga paspelwenne coctasnget 0,1 'L, makcMmanbHasi BbIxogHasa YactoTa
—599,0 'y, a npn 0,01 My — 300,00 Iy.

— Mpn n3meHeHun aToOro d’)yHKLI,VIOHaJ'IbHOI'O napameTpa Takxe
— N3MEHSATCA BCE 3HAYEHUs NapaMeTpoB, CBA3aHHbIX C YacTOTOMN.

DyHKUMO- HaseaHue [OwnanasoH 3aBoga. 3Hau. Uam.
HanbHbIN KOA pyHKUUM HacTpPOMKMu
F00.12 Bpewms pasroHa 1 0,00 ~6500,0 ¢ 3aBucut o
oT Mofenu
F00.13 Bpewms 0,00 ~6500,0 ¢ 3aBucut o
3amenneHus 1 OT Mogenu

Mon BpemeHem pasroHa noapasymeBaeTcsi BpeMmsi, Heobxoavmoe
npeo6pasoBatento YacToThl ANs Habopa YactoTbl oT 0 My 4o 6a30BON YaCTOThI
(F00.15). Nop BpemeHeM 3ameaneHust nogpasymMmeBaeTcs BpeMsi, Heobxoanmoe
npeobpasoBaTtento 4acToTbl AN CHUXEHWSI YacToTbl OT 6a30Boi 4acToThl
(F00.15) oo 0 I'u, KaKk Ha pUCYHKe HUXe:
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Paboyas sbixoaxas yactoTta (Tu)

basosas yacTora

Onophas yacrota L

spens (T)
.warrmenme !
spems paborw Bpems
pESe— HacTpoitka Bpemesn
sceus ——

Puc. 6.1 Bpemsi pazeoHa/mopMoxxeHusi

Koroa onopHasi yactota paBHa 6a30BOW 4YacToTe, YCTaHOBMEHHOe Bpemsi
pas3roHa ¥ 3ameffieHns coBrafaloT C PaKTUYeCKMM BpPEMEHeM pasroHa U
3amepnrneHus. B nHom cnyyae, korga ornopHasi YactoTa oTnM4aeTcs OT 6a3oBon
YacToThbl, PakTUyeckoe BpeMs pasroHa W 3aMedrneHuss OTfMyalTcs OoT
YCTaHOBMEHHOIO Ha COOTHOLLEHWNE M3 CrieaytoLLen 3aBUCMMOCTH:
akTuyeckoe BpeMsi = yCTaHOBIIEHHOE Bpems * (onopHas yacToTa / 6a3oBas
yacrtota). Cepusi LCl umeet 4 pasHbix BpEMEHU pa3roHa 1 3aMeaneHust.

MepBbii Habop: F00.12, F00.13;

Btopoin Habop: F09.00, F09.01;

Tpetun Habop: F09.02, F09.03;

YerBépThbIn Habop: F09.04, F09.05.

Lindposele BxogHble knemmbl (FOB) MOXHO uMcnonb3oBaTb  Ans
NnepekrnoYeHns Mexay pasHbiM1 Habopamu.
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIN KoL chyHKuMn 3Hau.
F00.14 ToyHOCTb 3agaHus 0: 1 cek 1 [

BpemeHu pasroHa n | 1: 0,1 cek
3ameaneHus 2: 0,01 cek

Mmeetca 3 kmacca TOYHOCTM ANl U3MEPEHMSI BPEMEHM pasroHa wu

3amepneHus: 1 cek., 0,1 cek. n 0,01 cexk.

BPEMEHW pasroHa n
3amMennenua

(F00.03) 1: OnopHas YactoTa
2:100 Iy

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIA KoA pyHKUUU 3Hau.
F00.15 Basosas yacTtota 0: MakcumanbHas Yyactota 0 ]
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BasoBast yacTtota Ana orcyeTa BpeMeHW pasroHa u 3amepneHus. Ha puc.
6.1 npvBedeHa cxema AnsA onpefeneHvs PakTUYecKoro BPEMEHW pasroHa U

3amMeqeHuns.
DyHKUMO- HasBaHue [Ouana3oH HacCTPOWMKN 3aBoa. Uam.
HanbHbIW KOA OyHKLUM 3Hau.
F00.16 Bbi6op 0: npsamoe 0 o

HanpaeneHus 1: obpaTHoe

BpaLLeHus

3reKTpo-

asuratens

N3meHsia 3HaveHne napameTpa, MOXHO M3MEHUTL HanpaBneHue BpalleHnst
anekTpoasuraTtens 6e3 nepenoaknioveHns Kkabenen n NSMeHeHUs HECKOMbKUX

napameTposB.
®DyHKUMO- HasBaHue [urana3oH HaCTPOWMKH 3aBoga. Uam.
HanbHbIV KOA PyHKLUM 3Hau.
F00.17 Hecywasn 0,5 kMy ~16.0 kl'y, 3aBucuT oT o
yacTota (LUM) mMoaenu

MapameTp wucnonb3dyetcs ANA perynupoBku Hecyuwlen yactoTel LWVM-
curHana npeobpasoBatens yactoTbl. [1py MOMOLLM PeryrnmpoBKM HecyLlen
4YaCTOTbl MOXHO MOHW3WTb LUYM 3NEKTPOABUraTENS N YMEHbLUWUTB TOK YTEYKU Ha
3eMrto, a Takke nomexu oT npeobpasoBarens YyacToTbl. Ecru Hecyuasi yactoTa
HVXe, BbICLUME FapMOHMKM BbIXOAHOMO TOKa BO3pacTaloT, yBENUUMBAOTCH
noTepw Ha aneKkTpoABuraTene u NoBbILLAETCst ero Temnepatypa. Ecnum Hecylas
YyacToTa Bbille, MOTepU M TemnepaTtypa 3MeKTpoABUraTens CHUXalTCH, HO

BO3pacTaeT TensioBblaeneHne npeo6pasoBaTenﬂ 4acToThl.

Tabnuua 6.1. BnusiHue 3HaveHni Hecywen YactoTsl LLIMIM-curHana Ha ycnoBust

akcnnyaraumm
Hecyuwas yactota Huskas Bbicokas
LLlym anekTpogsuratens Hun3ko4acToTHbIN Bbicoko4acToTHbIN
anekTpoasurartens
dopma LM Brivxe k Brinxe k
NPSAMOYrOfbHOW CUHYycoMaansHon
MoBbiWweHWe TemnepaTypbl Bricokoe Huskoe
anekTpoaBuratens
MoBbiweHne Temnepatypbl MY Hu3akoe Bbicokoe
YTeuka Toka Hun3akas Bbicokas
YpoBeHb nomex Huzkuia Bbicokuii
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HecyLLei 4acToTbl
B 3aBMCUMOCTM
OT Temneparypsl
paauatopa

1: BKNoYeHa

DyHKUMO- HasBaHue [urana3oH HacCTPOWKK 3aBoga. Uam.
HanbHbIW KOA pyHKUMU 3Hau.
F00.18 MoacTpoiika 0: BbIKMOYEHA 1 o

Koroa dyHkums aktmeHa, MY npu npubnvkeHnn TemnepaTypbl paguaTopa
K KPUTUYECKUM 3HaYEHUSIM, BbINOSHAET aBTOMAaTU4YECKOE CHXXEHUE HecylueWn
yactoTtbl. Korga TemnepaTtypa paguartopa CHWKaeTcs, Hecyllas 4YactoTta
NOCTEeNeHHO BOCCTaHABNMBAETCS A0 YCTAHOBIIEHHOTO 3HAYEHUS.

2: aHanorosbl Bxoa Al2
3: aHanorosbIn Bxog Al3
(cbyHKLMSI OTCYTCTBYET B
LCI(S))

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

5: npotokon cBsian Mod-
BUS RTU

DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBop. Uam.
HanbHbIV hyHKUMM 3Hau.
Kop,
F00.19 McTouHmK 0: dmkcmpoBaHHoe 0 L]
3aaHvsi BepxHen 3HayeHVe B NapameTpe
npeaensHon F00.04
4acToTbl 1: aHanorosbIvi Bxog Al1

McToYHMK 3apaHusa BepXHeW npeaenbHON 4acToTbl

Heobxogum ans bonee

rmékoro orpaHun4yeHunsa BerHel7| npe,qeanon CKOpPOCTW 3neKkTpoaBuratend.
DyHKUMO- HassaHnue [nana3oH HacTPOMnKu 3aBoga. Usm.
HanbHbINA cyHKUMN 3Hau.
Kon
F00.20 CwmelleHve 0,00 Ny ~ (F00.03) 00,00 Iy o

BepxHero npegena
npwn 3agaHnun
aHanorosoro
NCTOYHMKA
BepxHero npeaena
4YacToTbl

[aHHbIN NnapameTp yBenn4nBaeT 3HavyeHune BEPXHEN npeaenbHoM YacToThl.
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®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoa. U3m.

HanbHbIW KOA PyHKLUU 3Hau.
F00.21 Ba3oBas yacTtota 0: paboyas YactoTa 0 L]
npu 3agaHum 1: onopHasi YacTtota

4acTOTbl C KHOMOK
naHenu Bo Bpems
paboTbl

OTOT pyHKUMOHAIbHBIA KOO MPUMEHSIETCA Ans OnNpeaeneHus OenucTBus
KHOMOK @ " @ naHenu ynpaeneHusi. B 3aBUCMMOCTU OT yCTaHOBMEHHOIO
3HaYeHUs Kofa, yKa3aHHbIMU KHOMKaMyU MOXHO KOPPEeKTUpoBaTh (MoBbillaTh/
NMoHWXaTb) paboyyio WnM OMOpHYyK 4acToTy. Pasnuuus mexgy AByMst
HacTpolkamy CTaHOBATCA 3aMeTHbIMK, Korga npeobpa3oBaTenb 4acToThbl
HaxoguTCa B npolecce pasroHa wWnu 3amensieHus, korga pabodasi yactoTa
OTNNYaEeTCsl OT OMOPHOIN YacTOThl.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIN KOA pyHKUMK 3Hau.
F00.23 [nanasoH 0%~150% 100% u]
perynupoBku
UCTOYHUKA

3a/laHuns 4acToTbl
B npv komMGuHaumm
WCTOYHUKOB

MapameTp onpefensieT Avana3oH UCTOYHMKA 3aA4aHus OMOPHOro curHana
kaHana B ansa cnyyaes, ecnu B napametpe F00.09 yctaHoBneHbl 3HaveHus 3,
4,5 nnmn 6, a B napametpe F00.08 — 1.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIW KOA cyHKUMN 3Hau.
F00.25 CwmelleHne 0,00 'y ~ (F00.03) 00,00 'y o
YacTtoTbl

BCMOMOraTenbHOro
WCTOYHUKA YacToTbl
ans pa6oTbl no
AunB

[aHHbIN napameTp yBenuuMBaeT 3HA4YEeHUe Pe3yNbTUPYHOLLEro OMOPHOro
curHana 3apaHus AByx kaHanos Tonbko npu A+B, A-B. 3aganune onopHoro
curHana 4acTtoTbl MOXeT ObiTb 6ornee rmbkum.
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OMOPHOW YacToThbI
npw 3agaHum
4acToTbl C
KHOMOK NaHenu
ynpaeneHus
nocne octaHoBa
1 OTKIIOYEHNSI
nuTaHns

DyHKUMO- HasBaHue [urana3oH HaCTPOWKH 3aBog. U3m.
HanbHbI KOoA dyHKUMM 3Hau.
F00.26 CoxpaHeHue 0: He coxpaHseTca 0 =

1: coxpaHsieTcsa

OTa byHKUMSA [encTBUTENbHa TOMbKO TOrAa, KOrga MCTOMHMK 3adaHust
OMOPHOrO CuUrHana — KHOMKM MaHenu ynpasneHus U KnemMmbl ¢ yHKUUSMU
yBENUYEHNS/yMEHbLLEHNS YaCTOTbI.

DyHkuma «bes coxpaHeHns B mamsTvy» nocrie ocTaHoBa npeobpasoBaTens
4acToTbl COPOCUT YACTOTy K 3HaYeHuto B napameTpe F00.10.

DOyHkuma «CoxpaHeHMe B mamsiT» TMocre ocTaHoBa npeobpasoBaTens

YacToThbl COXpaHUT nocnegHue YCTaHOBJIEHHbIE 3Ha4YeHu4d 4acToThbl,
HaCTPOEHHbIE KHOMKamu @ @ WINW KINEMMOWN.
®DyHKUMO- HasBaHue [nana3oH HacTPoOWKu 3aBog. Uam.
HanbHbIN KOO OyHKLMM 3Hau.
F00.27 Tun Harpysku 0: TMn G (Harpy3ku ¢ 3aBucUTOT | W

MOCTOSIHHBIM KPYTALLMM
MOMEHTOM)

1: Tvn P (Harpy3ku ¢
nepeMeHHbIM KpyTALLMM
MOMEHTOM)

mMogenv

[aHHbIi napameTp BbiOMpaeTcs nod HEOBXOANMBIN TUN Harpy3Ku:

0: gns Harpy3oK C NOCTOAHHbLIM KPpYTALLMM MOMEHTOM (OGIJ.[eI'IpOMI:ILIJJ'IeHHoe

NPUMEHEHNE);

1: ANsi Harpy3oK ¢ NepeMeHHbIM KPYTALLUM MOMEHTOM (Hacochl).

DyHKUMO- HasBaHue [rana3oH HaCTPOWKU 3aBoga. Usm
HanbHbIV KOoa yHKUMM 3Hau.
F00.28 C6poc HacTpoek 0: HeT gencTBUA 0 L]

1: cbpoc Kk 3aBOACKMM
HacTpoukam,

Kpome napameTpoB
anekTpoaBuraTens

1: Tocne yctaHoBkum B napametpe F00.28 3HayeHus
cbpacbiBatoTcs Bce (DYHKLMOHamNbHbIE NapameTpbl, KpoMe:

- NapaMeTpoB 3reKTpoaBUraTens;
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- F00.11;

- NapamMeTpoB UCTOPUI OLUNBOK,;

- F08.10;
- F08.13;
- F08.14;
Ipynna F01: ®yHKuuM 3anycka/octaHoBa
®DyHKUMO- HasBaHue [rana3oH HacCTPOWMKuN 3aBoa. Uzm.
HanbHbIN chyHkuMn 3Hau.
Kop
F01.00 Pexwvm 3anycka | 0: npsamon nyck 0 o
1: pesepB
2: TOPMOX€eHUe MOCTOAHHbIM
TOKOM nepeq 3amyckom
0:MpsiMOK NycK € Ha4YarbHOW YacTOoThI.
2:I'Iepe,u, 3anyckoM  anekTpoasuratens BbIMNOJIHAETCA  TOpMOXeHune

MOCTOSIHHBIM TOKOM [Af11 HamarHu4YmMBaHus 06MoToK (0GpaTuTe BHUMaHWE Ha
napametpbl F01.03, F01.04).

®DyHKUMO- HasBaHue J[nana3oH HaCTPOMKU 3aBog. Uam.
HanbHbIN KOO dyHKUMM 3Hau.
F01.01 YacToTa 0,00 ~ 10,00 'y 0,00 'y u]
3anycka
F01.02 Bpewms 0,0~100,0c 0,0c ]
yaepxaHus
YacToTbl
3anycka
Urtobbl  obecneunTb  Tpebyembii  MYyCKOBOWM  KPYTALWMA  MOMEHT

anekTpoasuratens, HeobxoaMmo NpaBunbHO 3adaTb YacToTy 3anycka (F01.01).
Ecnn 3HayeHne napameTpa CRMLLKOM BENWKO, BO3MOXHO BO3HUKHOBEHMWE
neperpysku no TOKy Mnpu pasroHe. Ecnn onopHas 4actota HuKe 4acToTbl
3anycka, 3anyck npeobpasoBaTtens 4acToTbl HEBO3MOXEH, U OH HaXOAUTCH B
COCTOSIHUM OCTaHOBa (B TONMYKOBOM PEXUME 3Ha4YeHVe YacToTbl 3arnycka He
BMMsieT Ha paboTy npeobpasoBarens 4acToThl).

Bpems ygepxaHua 4acToTbl 3anycka: Bpemsi pabotbl MY Ha wyactote
3anycka B npoLecce 3anycka.

DyHKUMO- HasBaHue [vana3oH HaCTPOWKH 3aBopg. U3m.
HanbHbIV KOoA byHKUMM 3Hau.
F01.03 Tok 0~ 100% 0% [ ]
AVHaMU4eckoro
TOPMOXeHMUA
nepef 3anyckom
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F01.04 Bpewms 0,0 ~100,0¢c 0,0c [
AVHaMU4YecKoro
TOPMOXEHUS
nepepn 3anyckom

TopmoxeHne MOCTOSIHHbIM TOKOM OBbIYHO MCMONb3yeTcs AN OCTaHoBa U
nocneayoLlero 3anycka anekrpoasuratens. lpeasaputensHoe Bo3byxaeHne
NMOCTOSIHHBIM TOKOM MCMOMb3yeTCs AN CO34aHWs MarHUTHOrO Mons nepeq
3anyckom. Ecnv Bpems AuHaMW4ecKkoro TOPMOXEHUst ycTaHoBrieHo Ha 0,
PYHKUMS AMHAaMUYECKOro TOPMOXEHNS HeakTuBHa. Yem Gonblue 3HayeHve
TOKa TOPMOXEHUS, TeM BOMbLLEe TOPMO3HOE yCUmme.

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

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIW KOA pyHKUMUU 3Hau.
F01.05 Pexxum pasroHa / | 0: npsimas xapaktepuctuka 0 [ ]
3ameaneHus 1: S-o6pasHas
Xxapaktepuctuka A

2: S-obpasHas
xapakTepuctuka B

0: 3aBMCUMOCTb HanpsPKeHUs OT YacToTbl — nuHenHas. Cepus LCI umeet
4 BpemeHV pasroHa M 3aMefJieHusi, KOTopble MOXHO BblOMpaTb 4epes
MHOTOYHKLMOHanbHble LndpoBble BxoaHble knemmbl (F06.00 ~ F06.08).
1: BbixogHasi yactoTa yBenMYMBaeTCs WIN YMEHbLUAEeTCs B COOTBETCTBUM C
XapaKTepuCTUKON S Tna, koTopas NPUMEHSETCH ANs NMATOB, KOHBEVWEPOB U T.
a. MapameTpbl F01.06 1 FO1.07 onpenensoT HavanbHbIN y4acTok S-o6pasHon
XapaKTePUCTUKN pasroHa M 3aMeAJIEHNs U KOHEYHbIN y4acTok S-obpasHon
XapaKTePUCTUKN pasroHa 1 3aMmeaneHus.

2: lMNpw pasroHe v 3amefneHun No xapakTepuctuke S Tuna B HomyHanbHas
YacToTa aneKTpoaBuUraTens Bceraa siBNAeTCA TOYKOW nepernba, kak nokasaHo
Ha pucyHke 6.3. [puMeHsieTcsa B npuBoaax, rae Tpebyertca pabota Ha CKOPOCTAX
BbllLle HOMUWHanbHbIX. Korga onopHas 4actoTa Bbille HOMVHAmnbHOW, BpeMs

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

roe fo — OnopHasa 4YacToTa, fo — HOMUWHanbHas YacToTa aneKkTpoasurartend,
T— BpemMsa pasroHa ot 0 0O HOMUWHANbLHOW YacToThI.

DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbLIN hyHKUUM 3Hau.
Kon
F01.06 HavanbHbii 0,0 ~100,0% 30% []
y4acTok
XapaKkTepucTUKn
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F01.07 KoHeuHbIi 0,0 ~ 100,0% 30% []
y4acTok
XapakTepucTuku

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

Ha puc. 6.2 t onpepensetcs napametrpom FO01.06, npu yBenuuyeHuu
napaMeTpa KpyTM3Ha W3MEHEHUS  BbIXOOHOW  YacTOTbl  MOCTEMNEHHO
yBenu4yveaeTcs. [pn yBenuueHun napametpa t2, onpefensemMoro napameTpom
F01.07, KpyTu3Ha W3MEHEHUs BbIXOOHOW YacTOThbl TaKkKe YBENMYMBAETCS.
Yuactok mexgy T1 mn T2 gBnserca (pUKCMPOBaHHBIM, TO €CTb MHTepBan
ABNAETCH NIMHEVHBIM U MIaBHbIM.

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

BbixogHana yactota (fu) BbixogHan yacrora (I'u)

y—————\0OnopHasn yactota

OnopHas yactora

fo b yacrora (M)

apen
> speun

T i 7
ot fotee]
Puc. 6-2 KpuBan S pasroHa/TopmoskeHna A Puc. 6-3 KpuBan S pasroHa/TopmoxeHua B
®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIN KOQ, OyHKLUMM 3Hau.
F01.08 Pexxum ocTaHoBa | 0: OCTaHOB C 3amedneHuem 0 o
1: OCTaHOB MO MHEpLMK

0: OcTtaHoB C 3ameaneHnem

Mocne nonyyeHus komangbl «CTOM» MY cHMXaeT BbIXOAHYIO YacToTy B
COOTBETCTBUMN C PEXUMOM 3ameaneHus 1 3ajaHHbIM BpeMeHeM 3aMeasieHnst
0o 0.

1: OcTaHoB No MHepLuun

Mocne nonyyexuns komaHgbl «CTOlM» MY npekpalyaeT nogavy Hanps>KeHns
Ha oanekTpogBuratenb. B 9ToM cnyyae OCTaHOB 3neKTpopsurartens
NPON3BOAMUTCS MO MHEPLIN.

INSTART® 68



DyHKUMO- HasBaHue [uana3oH HaCTPOWVKMU 3aBoga. U3m.

HanbHBLIN KOA byHKUMN 3Hau.
F01.09 YacToTa Havana 0,00 'y ~ F00.03 0,00 "'y o
TOPMOXEHNS
MOCTOSIHHBIM TOKOM
F01.10 Bpewms oxuvaanunsa 0,0~100,0c 0,0c o
TOPMOXEHNS

MOCTOAHHBIM TOKOM

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

F01.12 Bpewms Topmoxenus | 0,0 ~100,0 ¢ 0,0c u]
NOCTOSIHHBIM TOKOM

HavanbHas 4acToTa TOPMOXEHUsI MOCTOSIHHbIM TOKOM MpW OCTaHOBE
onpeaensieT ypoBeHb, KorAa Ha4yMHaeT BbINOMHATLCSA NPOLECC TOPMOXKEHUSI.

Bpemsi oXuaaHuWs TOPMOXEHUst MOCTOSIHHbIM TOKOM MpW  OCTaHOBE
onpefensieT 3afdepxKy nepen akTveauvMen AUHAMUYECKOrO TOPMOXEHWS.
Wcnonb3yetcsi ans npedoTBpalleHnst oTkasa M3-3a neperpyskd Mo TOKY,
BbI3BAHHOIO TOPMOXXEHMEM MOCTOSHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXEHUS MOCTOSIHHBIM TOKOM MpK OCTAHOBE ONpeaensieT BenMunHy
TOKa TOPMOXEHMS OTHOCUTENBHO HOMWUHAINBLHOIO TOKa ABUraTens B NpoLeHTax.
Uem Bonblue TOK, TeM curnbHee 3hdEKT TOPMOXKEHUSA NOCTOSAHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcsi anekTpoasurarens u M4,

Bpemsi TOpPMOXEHWSI MOCTOSIHHBIM TOKOM OnNpefensieT AnUTeNbHOCTb
TopmoxeHusi. Ecnu Bpemsi paBHO 0, TO TOPMOXEHWE MOCTOSIHHLIM TOKOM
HeaKTUBHO.

Mpouecc TOPMOXEHWSI MOCTOSIHHLIM TOKOM MpW OCTaHOBE MoKa3aH Ha
PUCYHKE HUXE:

BbixopHan yactota (fy)
YacToTa Hauana TOPMOMEHUA NPK OCTAHOBE Bpems (t)
A
3HaUYeHUe BbIXOAHOTO HAMPAKEHWA
/ i
JuHamuueckoe TopmoxeHue
Bpems (t)
>
Bpems gMHAMHUECKOTO TOPMOMKEHUA

Pabora M4

Puc. 6.4 Mpoyecc mopMOoxeHUsi MOCMOSIHHbIM MOKOM
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®DyHKUMO- HasBaHue [nana3oH HacTPOMNKU 3aBoga. Uzm.
HanbHbIN koA byHKUUM 3Hau.
F01.14 KoadhduumeHT 1~100 20 o
BbicTpoaencTBUsA
OTCNEXUBaHNSA
cKopocTyn

Yem Gonblue 3HayeHWe napameTpa, Tem bbicTpee otcnexveaHne. OaHako
CMULLIKOM BbICOKOE 3Ha4yeHue NpuBeaéET Kk HecTabunbHol paboTe.

®DyHKUMO- HasBsaHnue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIA KoA hyHKUMM 3Hau.
F01.15 KoachduumeHT 0~ 100% 100% o
TOPMOXEHNSI

3T0T hyHKLUMOHANbHbIA KOA AENCTBUTENEH TONbKO ANt npeobpasoBatens
YacCTOTbl CO BCTPOEHHbIM TOPMO3HbIM MOAyneM. Yem Bbillle MHTEHCUBHOCTb
TOPMOXeHUsi, TeM Oonblue NPOAOMKUTENbHOCTb BKIMOYEHNUS TOPMO3HOO
MOAYNSA U Tem CuilbHee TOPMOXEHWEe, HO MpKU 3TOM CuilbHee dnyKTyauun
HanpshkeHUsl Ha LUMHEe MOCTOSIHHOrO Toka npeobpasoBaTtens 4acToTbl B
npouecce TOPMOXEHNS.

Mpynna F02: NMapameTpbl anekTpoaBuratens 1

DyHKLMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA KoA pyHKUUM 3Hau.
F02.00 Tun 0: cTaHaapTHbIN 0 [
QMNEKTPOABUraTensi | aCUHXPOHHbIN
anekTpoasuratens

1: anekTpogsuratens,
afanTUpoBaHHbIN Anst
paboThl C YaCTOTHLIM
npeo6pasosatenem (AQYP)

F02.01 HomuHanbHas 0,1 ~1000,0 kBT 3aBucut | W
MOLLHOCTb ot
anekTpoasuratens mozenm
1

F02.02 HomuHanbHas 0,01 'y ~ (F00.03) 3aBucnT | m
yacTtoTa or
anekTpoasuratens mogenm
1

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

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

F02.05 HoMUHanbHbI Tok 0,01 ~655,35 A 3aBucuTOT | W
anekTpoasuratens 1 (mowwHocTb MY < 55 kBT) | mogenun

0,1 ~6553,5A
(MoLHocTb MY> 55 kBT)
— [ns HopmanbHoW paboTbl NpeobpasoBaTtens 4acToTbl AOMMKHbI
=== | OblTb KOPPEKTHO BBeAEHbl [aHHble C MNaCMOPTHOM TabMMYKK
— arnekTpoasuratensa.
DyHKUMO- HasBaHue [nana3oH HacTPOMNKu 3aBoga. Uam.
HanbHbIN KOA yHKUMUM 3Hau.

F02.06 ConpoTuenenvne 0,001 ~ 65,535 Om 3aBucuUT | =
obmoTok cTaTtopa (moLHocTb MY <55 kBT) ot
anekTpoAsuraTens 0,0001 ~ 6,5535 Om mMoaenu
1 (mowyHocTb MY > 55 kBT)

F02.07 ConpoTuBnenve 0,001 ~ 65,535 Om 3aBucuUT | =
obmoToK poTopa (mowHocTb MY <55 kBT) ot
anekTpoasuraTens 0,0001 ~ 6,5535 Om mozenu
1 (mowyHocTb MY > 55 kBT)

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

F02.09 B3anmHas 0,1 ~6553,5 MI'1 3aBucuT | m
MHOYKTUBHOCTb (mowHocTb MY <55 kBT) or
anekTpoaBuratens 0,01 ~ 655,35 MI'1 Mogaenmu
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

(mowHocTb MY> 55 kBT)
KoppekTHbIi  BBOA ~napamMeTpoB  HampsMylo BfnsSeT Ha  paboty
anekTpogBuratensa. [lpu  npoBegeHuM  cTaTMYecKoW  maeHTudmkaumm

BbIMOMHAETCA KOPPEKTMPOBKa TONMbKO Tpex napameTpoB: F02.06 ~ F02.08,
a nonHasi MAeHTUdUKaLUUS BLINOMHSET KOPPEKTUPOBKY He TOnbko Bcex 5
napameTpoB, HO 1 NOcneaoBaTeNbLHOCTM has aHkodepa U T. .

DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIN KOA hyHKUMUM 3Hau.
F02.27 Tun sHKogepa 0: ABZ vHKpeMeHTanbHbI | 3aBUCUT OT | m
1: UVW uHKpemeHTanbHbIn | mogenu

7
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F02.28 BbiGop Tvna nnatel | 0: QEP1 0 [ ]
PG
MpeobpasoBatenem LCl noggepxuBaloTcs [ABa  Tuna  9HKOAEPOB,

YCTaHOBUTE COOTBETCTBYHOLLMIA TN NnaThbl paclumpexmns PG.

®DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA OyHKLUMM 3Hau.
F02.29 KonuyecTtBo 1~ 65535 2500 [
MMMNynbCOB Ha
obopot

[Ons  koppekTHoW paboThbl
nmnynsco ABZ nnn UVW Ha obopor.

npueoga YCTaHOBUTE TOYHOE KOJIIMYEeCTBO

DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIV KOA OyHKLUMM 3Hay.
F02.30 Mocneposarens- 0: npsimas 0 ]
HOCTb ha3 AB 1: obpaTHas
aHkoaepa ABZ

OTOT napameTp AecTBUTENEH 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° ]
aHKoadepa

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

F02.33 Yron cmeleHust 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 npoponxutenbHocTb 06pbiBa MNPEBLILLAET YCTAHOBMNEHHOE BpeMms
F02.36, M4 Bbigaer owubky E026. Ecnu ycraHoBneHo 3Havenve 0,0 cek,
fAaHHas yHKLMS HeakTUBHA.
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DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. U3m.

HanbHbIW KOoA byHKUMM 3Hau.
F02.37 VpeHTndpunkaums 0: HeT pgencTeus 0 [
napameTpoB 1: cTatnyeckas

anekTpoaBuratenst | naeHtudmkaums
2: nonHas AuHamuyeckas
naeHTndmKaums

0:He BbinonHsieTcs.

1:Ctatnyeckass umgeHTUUKALMSA UCNOMb3yeTcsa Mpu  HEBO3MOXHOCTU
MexaHW4ecky OTLIeNUTb HarpysKy OT 3MeKTpoABUraTens, npu 3ToM napameTpsl
C MacnopTHOWM Tabnnyku aneKkTpoaBuraTens AOMKHbI ObiTb BBEAEHB! KOPPEKTHO
B napametpbl F02.00 ~ F02.05. MNpn ngeHtndukauum MY BINONHUT 3amep
conpoTuBrneHuss obmoTkM cTaTopa, COMpPOTUBMEHMe OBMOTKM poTopa W
WHOYKTUBHOCTb paccesiHus. [pu 3ToM B3aWMHasi WMHOYKTMBHOCTb W TOK
XOJI0CTOro XoAa He ByAyT 3amMepaTbCs.

2:ins  peanusauuMu MNOMHOW uAeHTUUKAUMU  HeobXoAMMO, YTOObI
anekTpoaBuratens Obin oTUENneH OT Harpysku. B npouecce naeHTudukaumm
MY cHavana BbINOMHAET CTAaTUYECKyl0 MAEHTUdUKaLWIO, a 3aTeM BbINONHAET
pasroH Ao 80% OT HOMWHanNbHOW YacTOoTbl 3nekTpoABuratens, 3atem paboty
Ha JaHHOW YacToTe M OCTaHOB.

Mepen woeHTUdUkaumen Heobxoaumo ycTaHoBUTbL napameTpbl F02.00
~ FO02.05, Takke HeobXOAMMO MpaBUIbHO YCTAHOBUTb TUM 3HKOAEpa U
KONMM4ecTBO MMMynNbCoB aHkoaepa F02.27, F02.28.

YT06bl BbINONHUTL UMAEHTUUKaUmo, ycTaHoBuTe F02.37 - 2, 3atem
Haxmute kHomky «IMYCK». T[lo 3aBepweHun wuaeHTudukaumm o6yoyt
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».

— MpoeHTngukaumst MoxeT ObiTb BbIMOSIHEHA TOSMBKO MPU pexnMe
= | 3anycka c naHenu. lNocne 3aBepLUeHUs: UAeHTUDUKALMN NPOUCXOANT
=== | aBTOMAaTWU4ECKM1 BO3BpaT 3Ha4eHus k 0.

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

Koabl dyHkuum rpynnel FO3 gencTBuTenbHbl TONBKO ANSS BEKTOPHOro
ynpaBreHnst u HeJencTBUTENbHbI ANs ckanspHoro ynpasnenuns (U/f).
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DyHKUMO- HasBaHue [Ourana3oH HacCTPOWMKN 3aBoga. U3m.

HanbHbIA KOA dyHKUMM 3Hau.
F03.00 KoadhdmumeHT 1~100 30 =]
NponopLMOHansLHOCTH

KOHTypa ckopocTy 1

F03.01 Bpems 0,01 ¢~ 10,00 c 0,50 ¢ o
VNHTErpupoBaHus
KOHTYpa ckopocTt 1

F03.02 YacroTa 0,00 'y ~ FO3.05 5,00 Ny o
nepeknoyeHns 1

F03.03 KoadhcpmumeHT 1~100 20 o
NponopLMOHarnsHOro
yBENUYEHUs KOHTYpa
ckopocTh 2

F03.04 Bpewmsi 0,01 ¢c~10,00c 1,00 ¢ o
VHTErpMpoBaHus
OTKITIOHEHWI KOHTYpa
cKkopocTH 2

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

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

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

A Napametpe MK

F03.00. F03.01

F03.03. F03.04

3 YactoTa
F03.02 F03.05 =

Puc. 6.5. 3asucumocms napamempos 1 om yacmomsi

YBenumume  nNponopuuoHanbHbii - KO3MPULUMEHT W YMEHbLUMB  BpeMsi
VNHTErpPMpPOBaHMs, MOXHO MOBbICUTbL BbICTPOAENCTBME KOHTYPa, HO Ype3MepHO
BbICOKMI  MPOMOPUMOHANbHbLIN  KOIMMUUMEHT MAM  CIIULLKOM  HWU3KUI
KO3 DULUMEHT MHTErPUPOBAHNS MOXET BbI3BaTb KonebaHuWsi CUCTEMbI, YTO
npvBeaeT k cbosim B paborte.
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Koadhduumentol N KOHTypa CKOPOCTM 3aBUCAT OT WHEPLIMOHHOCTM
cucTeMbl NpuBoAa. [nsa koppekTHon paboTbl Heobxoauma KoppeKTUpoBKa nog
pasnuyHble TUMbl Harpy3oK.

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

Mpy Ge3naTyvKoBOM BEKTOPHOM YMpPaBMEHUM CKOPOCTHID 3TOT MapameTp
MCMONb3yeTcst ANs PerynupoBKM TOYHOCTM CKOPOCTM JIEKTPOABUraTens Ha
HM3KMX YacToTax Npu yBeNMYeHUn Harpysku, 1 Hao6opOT.

Mpy BEKTOPHOM YMpaBneHun ¢ AaT4nKoM oBpaTHOWN CBA3M ITOT napameTp
MOXET PErynMpoBaTb BerMYMHYy BbIXOAHOTO Toka MY npu ogHUX U Tex xe
3HAYEHUSIX HarpysKu.

DyHKUMO- HasBaHue [rana3oH HaCTPOWKH 3aBoga. U3m.
HanbHbIA KOA byHKUMM 3Hau.
F03.07 Bpems 0,000 ~ 0,100 ¢ 0,000 c o
dunsTpoBaHns
KOHTypa
CKOpOCTYU

C yBenuyeHneMm BpeMeHu (PUNLTPOBaHUSI YBENUUMBAETCS BPEMSI OTKIIMKA
Ha U3MEHEHWE CKOPOCTU.

DyHKUMO- HasBaHue [vana3oH HaCTPOWKKU 3aBoga. U3m.
HanbHBLIN KOA byHKUMM 3Hau.

F03.08 Koadpcprument | 0 ~ 200 64 o
nepeBo3byxae-
HUSA Npu
BEKTOPHOM
ynpaeneHuu

B npouecce 3amenneHns [1Y npu BbICOKOMHEPUMOHHBIX Harpyskax
NPOVCXOANT NepeHanpsxeHne B 3BeHe NOCTOSHHOIO TOKa Mo NPUYMHE NONbITKA
cTabunusauum CKopocTu Ha 3afAaHHOM ypoBHe. Yem Gonblue koadpduumeHT
nepeBo30y>KAeHVS, TEM CUMbHEE BbINMOMHAETCS CTabunusaumsa CKopocTu.

Mpy crvwkom BbLICOKOM KO3 dULUMEHTEe NepeBO3BYXAeHVUA  MOoryT
BO3HUKAaTb Neperpysku rno Toky.

B cnyyasix paboTbl ¢ ManonHepLMOHHBIMU Harpy3kamu 1 Npu NOAKMIYEHNN
TOPMO3HOrO pe3ncTopa PeKOMeEHAYETCH YCTaHOBUTb KOIMMULIMEHT yCuneHns
nepeBo30yxaeHus Ha 0.
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DyHKUMO- HasBsaHue [nana3oH HacTPOWKK 3aBoga. U3m.
HanbHbIN KOA byHKUMM 3Hau.
F03.09 McTouHmK 0: uncppoBoii curHan B 0
3ajanHus napametpe F03.10
MaKcMMarnbHOro 1: aHanoroBsbIi Bxog Al1
MOMeHTa 2: aHanorosbI Bxog Al2
ONs pexuma 3: aHanorosbIi Bxog Al3
ynpasneHusi no (dbyHKUMSA OTCYTCTBYET B
CKOpoCTU LCI(S))
4: BbICOKOYACTOTHbIN
MMNynbCHbI Bxod HDI
(dyHKUMA OTCYTCTBYET B
LCI(S))
5: npotokon cesia3vu ModBUS
RTU
6: MuHumym un3 Al1, Al2
7: makcumym u3 Al1, Al2
F03.10 OrpaHunyeHne 0,0 ~ 200,0% 150%
MOMeHTa
Ons pexuma
ynpasneHus no
cKopocTH

B pexvme ynpaBneHust No CKOPOCTU MaKCUMarnbHbIA BbIXOLHOW KPYTSALLWIA
MOMeHT MY orpaHnymMBaeTcst OOHUM M3 UCTOYHUKOB 3aaHnsi MakCMarnbHOro
KpyTSLLLEro MOMeHTa.

B napametpe F03.10 = 100% — HOMWHanNbHbINA KPYTALWMIA MOMEHT Y.

DyHKUMO-
HanbHbIA KOA

HasBanue
yHKUMN

[nana3oH HacTPOWKK

3aBoga.
3Hau.

Uzm.

F03.13

MponopuuoHans-
HbIV KO3PPULMEHT
BO36YAeHUs!
KOHTypa Toka

0~ 60000

2000

F03.14

KoadhdumumeHt
VHTErpupoBaHust
BO36YXaeHust
KOHTYypa Toka

0 ~ 60000

1300

F03.15

MponopumnoHans-
HbIVi KOAPpULMEeHT
YCUNEeHUs MOMeHTa
KOHTYypa Toka

0 ~ 60000

2000

F03.16

KoadhdmumeHt
VHTErpupoBaHust
MOMEHTa KOHTypa

TOKa

0 ~ 60000

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

MapameTpbl  perynupoBaHWsi KOHTypa Toka BeKTOpHOro crnocoba
ynpaBneHus aBTOMaTU4YeCK/ yCTaHaBnMBAlOTCS, €CN BbIMOSIHAETCA MonHas
naeHTudrKaums.

WHTerpanbHbIN perynsaTop KOHTypa Toka He UCMonb3yeT BpeMs B Ka4ecTBe
eavHNLbI n3MepeHus. EcnnkoadduumeHTbl yeuneHns KOHTypa ToKa 3aBblLLEHbI,
3TO MOXET MpUBECTU K konebaHusM BCero KOHTypa YnpaBrieHWsi, no3Tomy,
Korga konebaHus Toka WnM KpPyTSLEro MOMEHTa Benuikv, Ko3(MULMEHTbI
NPOMOPLMOHANbHOIO peryrnmpoBaHus AOMKHbI ObITb YMEHbLLUEHDI.

DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIV KOA hyHKUUM 3Hau.
F03.23 BbiGop pexuma 0: ynpasneHve no 0 ]
ynpasneHus no cKopoCcTH
ckopocTu/no 1: ynpaBnexue no
MOMEHTY MOMEHTY

[Ins Bbibopa pexvma ynpaenexus MY ecTb ABa BapyaHTa: ynpasreHve no
CKOPOCTU UMK ynpasrieHne no MOMEHTY.

C nomoLbtlo pyHKUMIA LUMPOBLIX Knemm (cpyHkums 29) nepekntovarens
ynpaBreHnsi CKOPOCTbIO/KPYTALLMM MOMeHTOM (dyHKuusi 46) n napameTpa
F03.23 MoXHO nmepekntoyaTbCa MeXAy pexvMamy ynpasBreHust No CKOpoCTh
N MOMEHTY.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBog. Uzm.
HanbHbIN Ko4 OyHKUMUM 3Hau.
F03.24 McTouHuK 0: undpoBson curHan B 0 ]

3afaHus napametpe F03.26

OMnopHOro 1: aHanoroBebln Bxog Al1

curHana B 2: aHanoroBbIii Bxog Al2

pexvmve 3: aHanorosbIn Bxog Al3

ynpaeneHus no (byHKUMA OTCYTCTBYET B

MOMEHTY LCI(S))

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

5: npotokon cesiav Mod-
BUS RTU

6: MuHUMYM 13 Al1 n Al2
7: makcumym un3 Al1 n Al2

F03.26 Lncbposon -200.0 ~ 200.0% 150% o
OMOPHbIN CUrHan
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[Ina 3agaHWsa onopHOro curHana KpyTsSLwero MoMeHTa nuMmeeTcsi 8 cnocobos.
KpyTaLwmin MOMeHT 3agaeTcs oTHocUTeNbHbIM 3HadeHnem, 100% cooTeeTcTByeT
HOMUWHAaNbHOMY KpyTALLEeMy MOMeHTY M4,

DyHKUMO- HasBaHue [lnana3oH HacTPOMNKU 3aeog. U3m.
HanbHbIV KoA cyHKUMN 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
ynpaeneHusi no
MOMEHTY

V|CI'IOJ'Ib3yeTC$I OnA orpaHn4eHnsa CKOPOCTU B pexrume yrnpasneHna KpyTawmm
MomeHToM. Ecnn prTﬂLLl,I/IVI MOMEHT Harpy3ku MeHblUe BbIXOOHOIo KpPyTALlero
MOMEHTa aneKTpoaBuratens, CKOpoCTb aneKkTpoasuratTens 6y,qu npoaosiKaTb
pacTu; 4TOObI npefoTepatnuTb aBapun, orpaHUYbTe MakCUMaribHYH0 CKOPOCTb
anekTpoasuratens.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKKU 3aBog. Uam.
HanbHbIW KoA pyHKUMU 3Hay.

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

F03.31 Bpewms 0.00 ~650.00 ¢ 0.00c al
3ame/eHus

B pexumMe
ynpasneHusi no
MOMEHTY

B pexvmve ynpasrneHua no MOMeHTY prTﬂLLl,VIVI MOMEHT 3neKTpoasuraTens
N MOMEHT Harpys3ku onpenendrT CKOPOCTb 3fiekTpoaBuratensa U CKOpPOCTb
N3MEHEHUA Harpys3ku, noa3ToOMy CKOPOCTb 3reKTpoABUraTena MOXeT 6bICTpO
MEHATbCA, 4YTO NpPUBOAUT K CJIALLKOM Gonblwnm  konebaHusM cucTemsl,
MexXaHN4eCKUm BVI6paLWIF|M M T. A. Ons cHuwkeHus konebaHWm MOXHO
oTperynumpoBaTtb 6onee nnaBHoe HapacTaHue CKOpPOCTWU 3riekTpoasuratend,
YBENMN4YMB BpEMA pasroHa u 3amenieHna.
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O,D,HaKO B pexume ynpaereHnsa no MOMEHTY BpemMda 3amMenneHus
Heobxoammo yctaHoBuTb Ha 0,00 c, korga TpebyeTcs ObICTPbIN OTKIMK
MOMeHTa. Hanpumep, Anst AByX aneKkTpoaBuratenen, nepemMeLLaowmnx ogHy u
Ty Xe Harpysky, yctaHoBuTe ans N4 BeayLiero anekTpogsurartens — pexum
ynpasrneHusi o CKOpocTu, Ans Beaomoro MY pexum ynpaeneHns no MOMEHTY.
|-|pVI N3MEHEHUN KpyTsLllero MOMeHTa BeayLllero anekrtpoasuratens prTﬂU.lI/II7I
MOMEHT BEOMOro anekTpoasuratens AommkKeH CUMHXPOHHO MoAcTpauBaTbCA K
Beaylemy. B aTom cnyyae ycraHoBute Bpems pasroHa u 3ameanenus 0,00 c.

Fpynna F04: MapameTpbl AN HACTPOWKM CKansipHoro cnoco6a
ynpaBneHus (U/f)

MapameTpbl aTOM rpynnbl AENCTBUTENBHBI TOMBKO AJ151 CKanspHoro cnocoba
ynpasnenust U/f n HegencTBuTeNbHbI AN BEKTOPHOrO crnocoba ynpasneHus.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Usm.
HanbHbIN KOO hyHKUMM 3Hau.
F04.00 Tun 0: nnHeiHas 0 [

Xapaktepuctukn | 1: nomaHas
U/f ons anekTpo- | 2: kBagpaTuyHas
asuratens 1 3: NONHOCTBIO pasaenbHbIn
pexum U/f
4: YyacTU4HO pasaenbHbIn
pexum U/f
5: kBagpaTuyHas
XxapaktepucTtuka 1.2
6: KBagpaTuyHas
Xapaktepuctuka 1.4
7: kBagpaTuyHas
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, LeHTpudyrv n
T. 4. MOXHO nony4ntb HeOOXOAUMYHO XapaKTePUCTUKY cooTHoweHus U/f, 3apas
napametpbl F04.03 ~ F04.08.

2: KBagpaTtuyHas xapaktepuctuka U/f.

MopaxoanT Anst LeHTPoBEeXHbIX HAarpy3oK, Tak1X Kak BEHTUNSATOPbI M HACOChI.

3: MonHocTbio pasgenbHbln pexinm U/f.

Mpy wucrnonb3oBaHWWM [OaHHOW XapaKTEPUCTUKM BbIXogHas 4acTtota U
BbIXOAHOE HanpsixeHue MY He3aBUCKMMbI OTHOCUTENBHO APYr Apyra, BbIXO4Has
YyacToTa onpefensieTcs UCTOYHUKOM 3aJaHusl OMOPHOro curHana, a

BbIXOOHOE HanpsbkeHvue onpegensietcs napameTpom F04.13 (McTouHUMK
3afaHns OMOPHOro CcurHana HanpsbkeHnst npu pasgensHoM U/f). [anHbin
pexunmM 0BbI4HO NCMONb3YeTCs B MHAYKUMOHHBIX MeYax U T. M.

79 instart-info.ru



4: YacTnyHo pasgenbHbin pexum U/f.

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

CooTHoLLEeHNe Mexay BbIXoAHbIM HanpskeHnem U MY n yactoTon f:

U/f = 2*x*Unp/fo

2: KBagpaTtuyHas xapaktepuctuka U/f.

rAe X — 3ajaHue OMopHOro curHana 4Yactotbl, UHg — HOMUHanbHoe
HanpshxeHue anekTpoasuratens, fi—HoMMHanbHas YacToTa aNeKTpoABuraTens.

5 ~ 8: xapakTepucThka COOTHOLUEHUSI Mexay MPSMON XapakTepucTUKOn U
KBaZpaTUYHON.

®DyHKUMO- HasBaHue [nana3oH HacTpPoWku 3aBoa. Uzm.
HanbHbIN KOA hyHKUMM 3Hau.

F04.01 [oBbIweHnEe 0,0% (aBTOMaTU4eckoe 3aBucut u]
KpyTSiLLero NoBbILLEHNE MOMEHTa) ot
MOMeHTa 0.1%~30.0% Mogenu
anekTpoaswurartens
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 HeobXoAMMOCTM MOBLICUTE MOMEHT Ha
HU3KMX oBopoTax. HO CIMLIKOM BbICOKMIA YPOBEHb MOBBILIEHWS KPYTSLLEro
MOMEHTa MOXET MPUBECTU K YBESIMYEHUIO BbIXOLHOMO TOKa, YTO MPUBOAUT
K neperpeBy anektpoasuratens. Korga noBbllLeHWE KPyTSLEro MOMeHTa
ycTaHoBreHo Ha 0%, npeoGpasoBaTernb YacToTbl BbIMOSHSAET aBTOMaTUYECKYIO
PeryrimpoBKy KpyTsLLEro MOMeHTa.
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A
BoixoaHoe HanpskeHne

=

BrixoaHas yacrtota

[ ) ER—

fy

Vi HanprkeHwe npu aKTMBaLM Vi
BDVYHVIO

i 2 yacToTa oTCeYkH NOBLILEHWA MOMEHTa fo HomunaneHaa padoyan vyactota

Puc. 6.6. NosblweHue Kpymsuwe2o MoOMeHma

DyHKUMO- HasBaHue [unana3oH HacTPOWKu 3aBoa. Uam.
HanbHbIW KOA PyHKLUM 3Hau.

F04.03 YacToTa Toukmn 0,00 Iy ~ (F04.05) 0,00 'y ]
1 Ha nomaHomn
XapaKTepucTvke
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 Ny n
2 Ha nomaHow
XapaKkTepucTuke
anekTpoasuratens
1

F04.06 HanpsixeHnue Touku | 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 Hanpspkenune Toukn | 0,0 ~ 100% 0% [
3 Ha nomaHomn
XapakTepucTuke
U/f
anekTpoasuratens
1

81 instart-info.ru



F04.03 ~ F04.08: nomaHas xapakTepucTuka onpegensietcs 3 Toukamu.

XapakTepucTvka AomkHa OblTb HACTpPOEHa B COOTBETCTBUN C Harpy3o4HOM
XapaKTEPUCTUKON 3NeKTpoaBuratens; criegqyeT OTMETWUTb, YTO  [OIMKHO
BbIMOMHATECA COOTHOLUEHME MeEXAY TPeMsl TOYKaMU HanpsKeHWst U ToYKamu

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

BrixogHoe HanpAXEHHe

Pafioyan wactota

'

fi £ fa o

Pric.6-T Nomaxan xapakrepuctiea U

W1-W3: 1-3 TOUYKK HANpPAMEHWA
fi-fa: 1-3 TouKKm yacToThl

Uy — HOMHWHaNbHOE HanpAxeHue
3NekTpoasuMraTens

fh — HOMWHaNbHaA 4acToTa
3INexTpoaBsMraTens

DyHKUMO- HasBaHue [urana3oH HacTPOWKu 3aBoga. Uam.
HanbHbIW KOA pyHKUMK 3Hau.

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

KomneHcauus ckonbxenus U/f KOMNEHCMpYeT OTKIIOHEHME CKOpPOCTU
ACMHXPOHHOTO 3reKTPOoABUraTens Npu yBENMYEHUN Harpy3ku, Tak YTO CKOPOCTb
3neKTpoaBUraTens oCcTaeTcsi CTabunbHOM NPy UBMEHEHUUN Harpy3Ku.

Ecnn ycunenne komneHcauun ckonbxenust U/f yctaHoBneHo Ha 100%,
TO KOMMEHcauuen anekTpoaBuratenss ¢ HOMUHaNbHOW Harpyskon SABMsieTcs
HOMUWHAIbHOE CKOMbXXEHWE anekTpoasuraTerns.

B cnyvasix, korga CKOpOCTb dMnekTpoaBuraTtens U 3agaHHoe 3HayeHue He
coBnagatoT, HeobxoanMo yCTaHOBUTL Bornee TOYHOE 3HaYeHVe KOMMEHcaLUK.

82



3aBoga. Uam.

3Hau.

64 o

HasBaHue [urana3oH HaCTPOWKH

cyHKUMN

®DyHKUMO-
HanbHbIA KOA

F04.10 KoadbdpnumeHt 0~ 200
nepeBo3dyxae-
HWS Npy
cKansipHoOM

ynpasneHum

B npouecce 3sameaneHusi MY npu  BbICOKOMHEPLMOHHBIX Harpyskax
NPOVCXOAMUT NepeHanpsikeHne B 3BeHe NMOCTOSIHHOMO TOKa Mo NPUYMHE NOMbITKM
CcTabunmnsaumm CKOpoCTM Ha 3af4aHHOM ypoBHe. Yem Gonblue KoahdUUneHT
nepeBo36yXaeHUs!, TEM CUSIbHEE BbIMOSHAETCS CTabunmaaums CKOpoCTH.

MpU  CAMWKOM BbICOKOM KO3(P(PULMEHTE NEPeBO3BYXKAEHWUS  MOryT
BO3HMKaTb Neperpy3ku no Toky.

B cnyyasx paboTbl ¢ ManoMHEPLMOHHBIMI Harpy3kaMu 1 Npy NOAKIIYEHNN

TOPMO3HOIo pe3ncrtopa pekomeHayeTca YCTaHOBUTb KOSCb(bVILI,VIeHT
nepeBo3dyxaeHus Ha 0.
DyHKUMO- HaszBaHue [nana3oH HacTPOMnKku 3aBoga. U3m.
HanbHbIA KoA yHKUMN 3Hau.
F04.11 KoadpdpuumeHt 0~100% 3aBucut OT | O
nogasneHus mMozenu
kone6aHui npu
CKansipHoOM
ynpasneHun
C nomolubio gaHHOro KoadduumeHTa MOXHO n3bexaTb konebaHus npu

pabote B U/f. Ecnu npu paboTte aneKkTpoaBuratensi OTCyTCTBYIOT konebaHus,
BblbepuTe 0.

Mpy ncnonb3oBaHun yHKUMM nodasneHus konebaHui Tpebyetcs, 4ToObI
napamMeTpbl HOMVHAmNbHOTO TOKa 3NMeKkTpoABWraTenis M Toka XOnocTOro XoAaa
ObINy KOPPEKTHBIMK, B MPOTUBHOM criydae 3ahdeKT noaasrieHust konedaHuii
OyneT HeQoCTaTOYHbIM.

®DyHKLMO- HasBaHue [inana3oH HacTPOMNKU 3aBog. U3m.
HanbHbIA KOA yHKUMM 3Hau.
F04.13 McToYHUK 0: uncbpoBoii curHan B 0 m]
3agaHns napametpe F04.14
OrMopHOro 1: Al
curHana npu 2: Al2
pasaensHom 3: AI3 (cbyHKuUms oTcyTCTBYET
u/f B LCI(S))
4: BbICOKOYACTOTHbIN
MMMYNbCHbIN BXoA 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 HanpsbkeHue
npu anekTpoasuratens)
pasfenbHoOM
urf

0: Uudpposowi curHan B napametpe F04.14.

OnOopHLIN  CUrHam HanpskeHs  YCTaHaBMMBAETCS HEernocpeACTBEHHO
3HaveHnem F04.14.

1: AHanorosblin Bxog Al1.

2: AHarnoroBblii Bxog Al2.

3: AHanoroBebli Bxog Al3.

OnOpHbIN CUrHaM HanpsXeHUs OMpeAenseTcs aHanoroBbIMU BXOAHBIMU
Krnemmamu.

4: BblCOKOYaCTOTHbIN MMMYMbCHBIN Bxog HDI

OnopHbIN ~ CUrHam  HanpshkeHUs  OMpeAenseTcs  BbICOKOYACTOTHbIM
MMMYNbCHBIM CUrHanoM. XapaKTepUCTUKM WUMMYNbCHOrO BXoAa: AuManasoH
HanpsbkeHus: 9 B ~ 26B, ananasoH yactoT: 0 kl'y ~ 100 k.

5: MHOrocTyneH4aTbI peXxum yrnpasneHus

Koroa WCTOYHMKOM HanpsikeHus SBNSIETCH MHOFOCTYMEeHYaTbii Pexunm
ynpaeneHusi, napameTtpbl gpyrnbl FO6 v epynnbl F12 ycTaHaBnusawoT Ans
onpefeneHns 3afaHHOro curHana v 3afaHHOro HamnpshKeHUs.

6: MK

Korga uctouHukom HanpsbkeHnus snsetca MK, Heobxogumo ycTtaHoBUTB
napameTpbl 2pynnbl F12 ans onpefeneHys 3agaHHOro curHana HanpsbkeHust.

7: M[O-ynpaBnexne

CurHan HanpspKeHusi reHepupyetca B COOTBeTCTBUM C curHanom M-
ynpasneHusi. NogpobHee cM. B onucaHwuu gpynmbi F10.

8: MNpotokon ces3v ModBUS RTU

HanpspkeHne nocpeactsom uWHTepdoenica cssaAsu. Korga BblGpaH opuH
13 BbIlLUEYKa3aHHbIX WCTOYHWMKOB HampsbkeHnss 1 ~ 8, BbIXOAHOW curHan
COOTBETCTBYET HOMUHANbLHOMY HanpsbxkeHuto anekTpogsuratens 0 ~ 100%.

®DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIN KOA OyHKUMMN 3Hau.
F04.15 Bpems 0,0 ~100,0 c 0,0c o
HapacTaHus
HanpshkeHust Npu
pasgenbHom U/f
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Bpems HapacTaHusa npu pasgensHom U/f — 3To Bpemsi, B TE4EHNe KOToporo
BbIXOAHOE HanpsbkeHne nsmensetca or 0 B o HOMMHaNBLHOrO HanpskeHus
anekTpoasuratens (F02.04), kak Noka3aHO Ha PUCYHKE HUXeE:

BobixogHoe HanpsokeHue (B)

H

3neKTp

OnopHoe 3HadYeHWe HanpKeHWs

Bpems HapacTanus

A

Bpems
HapacTaHus
onopHoro

onopxore

Bpewms (t)

»
? ot
.:j BpeMa CHIDKEHWA HanpXKeHUA

Bpema cHUMeHuA

Puc.6.8 Bpemsi HapacmaHusi U CHUXeHUSI HarnpshkeHusi

Mpynna FO05: YnpaBneHue (pyHKUMAMU 3amT

®DyHKUMO- HaszBaHue [nana3oH HacTPOMNKU 3aBoga. U3m.
HanbHbIA KoA pyHKUMUM 3Hau.
F05.00 3awura ot 0: HeaKkTMBHa o
o6pbiBa hasbl 1: aKTMBHa
Ha Bxoae

BbiGop 3awwmTbl oT 06pbiBa BXOAHOM hasbl.
MY mowHocTelo oT 18,5 KBT 1 Bbilie UMEKT AaHHYI0 ONUMIO 3aLLMTbl, HO
MY mowHocTbio 15 KBT 1 HUXe, He3aBUCMMO OT 3HAYEHUS], YCTaHOBIIEHHOIO B
napametpe F05.00, He UMEIOT AaHHOW onuuNn.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KOL4 OyHKLMM 3Hau.
F05.01 3awuTa ot 0: HeaKkTuBHa 1 u]
obpbiBa hasbl 1: aKTMBHa
Ha BbIxoae
BbiGop 3awmTbl oT 06pbiBa BbIXOAHON hasbl.
®DyHKUMO- HasBsaHue [nana3oH HacTPOMNKU 3aBog. U3m.
HanbHbIA koA chyHKUMN 3Hau.
F05.02 DyHKUMS 0: HegencTBUTENBHO 0 o
MIHOBEHHOIO 1: TOpMOXXEHNE
CHWXKEHUS 2: TOPMOXEHWE A0 OCTAHOBKMN
YacToTbl npun
OTKIOYEHUN
nuTaHus

85

instart-info.ru




F05.03 Bpewms onpegenexus 0,00 ~100,00 c 0,50 ¢ o
OTKMoYeHNs
HanpshkeHnst NUTaHns

F05.04 MuHVUManbHbI 60,0 ~ 100,0% 80% o
YPOBEHb HanpsixeHust | (CTaHAapTHOE HanpsikeHue
Ha 3MT LUNHbBI)

Mpn BHE3amHOM OTKMIOYEHUN MUTAHUSI 3@ CYET YMEHbLUEHWSI BbIXOLHON
ckopocTu anekTpoasuratens, MY cHkaeT CKOPOCTb MOHMKEHUST HAMNPSHKEHNs
3MT.

Ecnn F05.02 = 1, B MOMEHT cOOsl NMUTaHUS UMW BHE3anHoro nageHus
HanpshkeHusi npeobpasoBaTenlb YacTOTbl CHWPKAET CKOPOCTb, HO, Koraa
HanpsbkeHve 3T Bo3BpaLlaeTcs K HopManbHOMY 3Ha4YeHuto, npeobpa3oBaTernb
4acTOoThbl BbIMOSHAET PA3roH A0 OMOPHOro 3ajaHuns ckopocTn. OcHoBaHWEM Ans
HopManu3aauum HanpsixeHns Ha 3MMT SBNSETCA TO, YTO HANPSHKEHWE HE BbIXOAUT
3a pabounit AnanasoH HanpsXKEeHU U ANUTCA AOMbLUE YCTAaHOBMEHHOIO BPEMEHU
B napametpe F05.03. Ecrin F05.02 = 2, npn OTKMIOYEHWNN 3NEKTPOSHEPTUN UMK
BHE3aMHOM MOHMKEHUM HanpshkeHns npeobpasoBaTtenlb YacToTbl CHUXAET
CKOPOCTb 40 OCTaHOBaA.

BpeMs OnpeAeneHits BHesanHoro

HanpskeHme 3T & OTKNIOueHNA NUTaHUR (FO5.03)
fei

OTKTIOUEHNS NUTaHWA (FO5.03) u

PaGouan uactora A

 —

\4

nuTaHNs - F05.02=1 3aMeaneHie A0 OCTaHOE

yacToTa samepneHus,

‘TouKa nepexmioueHs - Bpenia

Bpewn

PaGouas yactota A P
3 asrona
4

D

Bpemn Bpewsn

BHesanHoe OTKNioYeHne
NUTaHNA - F05.02=2 sameanexue 4o ocTaxosa
YacToTa sameaneHua,
TouKa nep: - Bpens

Bpews Bpewn
TopMOweHn  TOPMOXEHUA
4

Puc.6.9. [elicmsusi npu 8He3anHoM OMKIIFYeHUU numaHusi

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

CHUXEHUs CKOPOCTU
Npu NpeBbILLEHNN
HanpshxeHns

F05.06 YpoBeHb 120 ~ 150% 130% m]
cpabatbiBaHus
3aLmMThI NpU
nepeHanpsikeHun
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Mpyn paboTe C BbLICOKOMHEPLIMOHHBIMW Harpy3kamm MOXeT BO3HWKaTb
nepeHanpsikeHve 3MT. OyHKUMS 3aMTbl OT NepeHanpsikeHus onpeaensiet
MaKcuMarnbHbI ypoBeHb nepeHanpsixenus 3T Bo Bpems pabotbl M4 1 F05.06
(OTHOCHTENBbHO CTAHAAPTHOIO HaMNpPsKEHUST Ha LUMHE) U CKOPOCTb CHWXKEHWS
BbIXOAHOW YacTOTbl NPU BO3HWKHOBEHWUW MEepeHanpshKeHns.

Ecnn yctaHoBuTb 3HayeHne 0, QYHKUMA CHWKEHWS CKOPOCTW npu
nepeHanpskKeHUn HeakTUBHa.

Hanpsxenwe 3MT
To4uka noTepu CKOPOCTU NpU /\

npesbileHUX HanpaxeHua \ \

BoixoaHas yactoTta

Bpems (1)

Bpems (1)

Puc. 6.10 pachuk pabomsl 3awumsl om repeHanpsikeHus

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA koA PyHKLUMMU 3Hau.
F05.07 Koadcpuument 0~ 100 20 o

CHVDKEHUSE
CKOpOCTY Mpw
neperpyske no Toky

F05.08 Hactpoiika 100 ~ 200% 150% o
CHDKEHUS
CKOpOCTY Mpw
neperpyske no Toky

PyHKUMA 3alMTbl OT Neperpyskv no TOKy onpefensieT MaKCUMasbHbIN
YPOBEHb TOKOBOW neperpysku Bo Bpemsi pabotel MY 1 F05.08, n ckopoctb
CHVDKEHWSI BbIXOAHOW 4acTOTbl NPU BO3HWKHOBEHUW neperpy3ku. MY Bbixoaut
Ha HOMUWHanbHble 0BOPOTblI MPU CHWXEHUW TOKa, Kak Ha pucyHke 6.9. Yem
BblLUe KO3 DULNEHT, TEM BbICTpEE CHUXKEHNE CKOPOCTU.

Korga koadbdumumeHT yctaHoBneH Ha 0, OyHKUWUS CHMXKEHMSI CKOPOCTU
OTKMIoYaeTcs.
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Cuna Toka Ha Bbixoae

Touka noTepn
CKOpOCTU Mpy
neperpyake no Toky

Bpems (t)

BbixoaHas yacTota

e
S

KoacpcpuymeHT notepu ckopocTn
ANA 3alWMTbI OT BbIXOAHON Neperpysky no Toky (F05.07)

Bpems (t)

Puc.6.11 Ipaghuk pabomsi 3awumsi om rnepezpy3Ku Mo moky

®yHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIN KOA hyHKUMUM 3Hau.
F05.09 Mpepynpexagexnne | 0: HeaKTUMBHO 1 o
0 neperpyake 1: aKTUBHO
anekTpoasuraTens

F05. 09 = 0: 3awmTa anekTpogBuratens Ot neperpyskv HeakTUBHA, MOXET
BO3HWKHYTb PUCK NeperpeBa anekTpoaBuraTens.

F05. 09 = 1: at0 Bpems, KOTopoe 06paTHO NPONOPLMOHANBHO 3aBUCUT OT
XapaKTepUCTUKM 3aLLMTbl aneKTpoaBuratenst ot neperpy3sku. paduk c obpatHo
NpoMnopLMOHanbHON  BbIAEPXKKON BpPeMEHW 3alluuTbl 3neKkTpoasuratens ot
neperpysku BolpaxkeH: 220% * (F05.10) * HOMMHanNbHbIV TOK 3nekTpoaBuraTens
ANUTENbHOCTBIO 1 MUHYTa, NpeaynpexaeHne o neperpyske aneKkTpoasuraTens;
150% * (F05.10) * HOMWHaMbHLIN TOK 3MeKTpoaBuraTens AnMTEeNbHOCTbIO
60 MuHyT. Tlonb3oBaTenb [OOMKEH PyKOBOACTBOBATLCS  (PAKTUYECKON
neperpy3oyHoOn cnocobHOCTLIO anekTpoaBuratens. Ecnv sHaveHne napametpa
F05.10 cnuwkom Benuko, N4 He curHanuaupyet o6 neperpyske.

DyHKLMO- Ha3BaHue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA koA pyHKUUU 3Hau.

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

FO05.11 Bpewms 50 ~ 100% 80% o
npegynpexaeHus
0 neperpyske
ariekTpoaBurarens
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OTa dyHKUMS ncnonb3yeTcs AnS NoAady B CUCTEMY YNpaBreHUs curHana
npeaynpexaeHns Ha BbIXOAHbIE KIeMMbl nepep cpabaTtbiBaHMEM 3aluUThbl
anekTpoasuratens ot neperpy3kn. KoadduvumeHT uncnonb3yetca  Ans
onpefeneHns ypoBHA obHapyXeHns npeaynpexaeHvs nepeq cpabarbiBaHnem
3aWnThl 3NEeKTpoABMratens oT neperpyski. Yem 6Gonblue 3HaveHue, Tem
paHblue cpabaTbiBaeT npeaynpexaeHve. Korga 3HaveHue BbIXOOHOMO Toka
MY Gonblue, Yem xapakTepucTuKa 3alumTbl OT neperpysku n napametp F05.11,
MHOTOYHKLUMOHanbHas undpoBasa BbixogHas knemma N4 Bbigaet curHan
npeaynpexaeHus o neperpyske anekTpoasuraTens.

®DyHKUMO- Ha3BaHue [nana3oH HacTPOMNKK 3aBoga. Usm.
HanbHbIA KoA, byHKUUM 3Hau.
F05.12 Bbi6op 3awwmnTbl B 0: HeaKTuBHa 0 o

XOJTOCTOM pexunme 1: akTMBHa

F05.13 YpoBeHb 0,0 ~100,0% 10% o
obHapyxeHus (HOMMHarnbHOro ToKa
XOIocToro xoaa asuratensi)

F05.14 Bpewmsi 0,0 ~60,00c 10c o
obHapyxeHus

nageHnsa Harpyskum

Ecnu dyHKUMS 3aLLMThl OT XONIOCTOrO X04a akTUBHA, KOrAa BbIXO4HOW Tok MY
MeHbLLEe ypoBHS 0b6HapykeHus xonocTtoro xoga F05.13, a npogomkutensHoCcTb
npeBbILLaeT Bpems 06HapyxeHus nageHns Harpysku F05.14, BbixogHas yactoTa
npeobpasoBatens 4acToTbl aBTOMATUYECKM CHWXKAeTCHd [0 HOMWHANbHOW
YacToTbl 7%. Ecnn ypoBeHb Harpysku BOCCTaHaBIVMBAETCS BO BPEMS 3aLUMThI
oT xonocToro xoga, lNY aBTomMaTuyeckn BO30GHOBNSET paboTy C 3agaHHON
YacToTON.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBoa. Uam.
HanbHbIN KOA, byHKUMM 3Hau.

F05.15 3HaueHne 0,0 ~ 50,0% 20% o
obHapyxeHus (F00.03 makcumanbHas
npeBbILLEeHNS yactoTa)
3aaHHOn
cKkopocTh

F05.16 Bpewmsa 0,0 ~60,00 c 10c o
o6HapyxeHus
npesBbllWeHna
3ajaHHoOu
CKOpOCTU
Ota dhyHKUMA gocTynHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.
Korga MY obHapyxuBaeT, 4To dakTu4eckas CKOpOCTb 3reKTpoaBuraTens
NpeBbILIAET OMOPHYK YacTOTy, MpeBbIAET 3HavyeHue OBHapyXeHHOro
3HaveHuns F05.15, a npogomxutensHoCTb npesbilwaeT Bpems F05.16,
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NOABNSAETCA aBapUMHbLIA CUrHaM HEeMUCnpPaBHOCTU NpeobpasoBaTtens 4acToThl
E035.

DyHKUMO- HasBsaHnue [nana3oH HaCcTPOMKU 3aBoga. Usm.
HanbHbI byHKUMYN 3Hau.
Kon
F05.17 3HaueHne 0,0 ~50,0% 20% ul
obHapyxeHust (F00.03 makcumarnbHas yactota)
OTKMOHEeHNs
CKOpOCTH
F05.18 Bpewms 0,0~60,0c 50c o
obHapyxeHust
OTKMOHEHUs
CKOpOCTH

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

Ecnn oTknoHeHve 6Gornblle 3agaHHOro 3HadeHusi B napametpe F05.17,
a MpodoIKUTENBHOCTL Borblie, YemM Bpemsi OGHApYXeHUs! OTKIOHEHWs!
ckopocTu B napameTpe F05.18, nogaetca aBapuiHbIA CUrHaN HEUCNPaBHOCTU
npeobpasosatens 4yactotbl E034. Mpu yctaHoBke B napamertpe F05.18 0,0 c.
hYHKUMSI HeaKTUBHA.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOO OyHKLMM 3Hau.
F05.19 Konunuectso 0~20 0 o
aBTOMaTUYECKNX

nepesanyckos npu
cpabatbiBaHum
3awmT

YCTaHOBUTE KONMYECTBO rnepesanyckoB npu BO3HNKHOBEHNN OLUMBKM.

®DyHKUMO- HasBaHue J[rana3oH HaCTPOWKK 3aBoa. Uam.
HanbHbIN KOO, OyHKLMM 3Hau.

F05.20 WHTtepean mexgy | 0,1~100,0c 10c o
aBTOMaTUYECKUMU
nepesarnyckamu
npu
cpabatbiBaHum
3awmT

YctaHoBuUTE Bpems, yepe3 kotopoe MY gomkeH BbINOMHUTHL nepesanyck
nocre nosiBNeHns oLnoKu.

®DyHKUMO- HasBaHue [nana3oH HacTPOMNKK 3aBoga. U3m.
HanbHbIN KOA dyHKUMN 3Hau.
F05.21 Bei6op 0: ocTaHOB MO UHEpLUMKN 00000 o
AevicTeus npu 1: OCTaHOB C 3aMeasieHnem
cpabaTbiBaHWN 2: npopomkeHne paboTbl
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3aLUTBI.
BapwuaHTt 1

Paspsig eauHuu: neperpyska
anektpopasuratens (E007)
Pa3psig necsiTkoB: 06pbIB
BXOAHOM hasbl (E012)

Paspsig coTeH: 06pbIB BbIXOAHOM
asbl (E013)

Pa3psap Tbicsu: BHELUHSS
owmbka (E00D)

Pa3psig AecsiTkoB ThiCsY: 06pbIB
CBS131 MO CETEBOMY NPOTOKOIY
(E018)

F05.22

Bbi6op genctaus
npwv cpabatbiBaHUM
3aLWmnThI.

BapuaHTt 2

0: oCTaHOB MO MHEPLUN

1: OCTaHOB C 3amMeAneHuem

2: npoporkeHne pabotbl
Paspsig eaunnu: cboit B pabote
3HKoAEepa/nnaThl pacluMpeHuns
PG (E026)

Pa3psapn necaTkos: peseps
Pa3psp coTeH: peseps
Pa3psap Tbicsiv: neperpes
anekTpoasuratens (E036)
Pa3pspa AecsaTKOB ThicAY:
[0CTUrHyTO obLlee Bpemst
paboTbl (E020)

00000 o

F05.23

Bbi6op aenctans
npu cpabarbiBaHn
3aLmnThI.

BapuaHTt 3

0: ocTaHOB MO UHepLUUn

1: OCTaHOB C 3ameAneHuem

2: npoporkeHne paboTbl
Paspsia eanHnL 1 AecsTKoB:
peseps

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

Pa3spsig Thicsiu: XonocTon xon
(E030)

Pa3psig fecaTkoB Thicsy: 06pbIB
curHana obparHow cBs3u npu
M0 ynpaenexun (EO2E)

F05.24

Bbi6op aenctans
npu cpabarbiBaHum
3aLWmnThI.

BapuaHTt 4

0: ocTaHOB MO MHEpLUN

1: 0CTaHOB C 3ame/ieHneM

2: npopormkeHne pabotbl
Pa3pspn eanHuL: oTKnoHeHne

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

00000 o
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Mpn BbIGOpe 3HayveHns O Ha gucrinee MY oTobpasuTtcs EO* wn Gymet
BbIMOMHEH OCTaHOB.
Mpwn BbIGOpE 3HaveHns 1 Ha aucnnee MY otobpasutes A**, Y nponssenér
OCTaHOB C 3amefrieHnem n otobpasntca EO**.
Mpw BbIGOPE 3Ha4YeHnA 2 Ha aucnnee N4 otobpasuTes A**, n MY npogomkut
paboTy Ha YacToTe, ycTaHOBMEHHON B napameTpe F05.26.

(E007)

9: neperpyska npeobpasosarens
yacToTbl (E008)

10: 06pbiB BXOAHOW chasbl (E012)
11: 06pbIB BbIXOAHOM (hasbl
(E013)

DyHKUMO- HasBaHue [urana3oH HaCTPOWKH 3aBog. U3m.
HanbHbLIN KoA hyHKUMMN 3Hau.

F05.26 YactoTa npu 0: npogormkeHne paboTbl Ha 0 u]
BblbOpe AeNCTBUA | TekyLuen yactoTe
“npopornxexve 1: npoporkeHne paboTbl Ha
pabotb!” OMOpHON YacToTe

2: npoporxeHne paboTbl Ha
MaKkcuMarnbHOM YactoTe
3: npogomkeHue paboTbl Ha
MVUHUManbHO YacToTe
4: npoporkeHne paboTbl Ha
aBapuiiHOI YacToTe
YacTtota npu Bbibope dyHKumK «lpogormkeHve paboTbi».
DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBop. Uam.
HanbHbIW KOA pyHKUUU 3Hau.

F05.27 Kog owm6kun 0: oTCcyTCTBME HEncnpaBHoCTeN - o
Ne1 (nocnepgHsas 1: NnpeBbILLEHWe ToKa Npu
3admKenpo- pasroHe (E004)

BaHHas ownbka 2: npeBbllLEHWe Toka npu
B XypHane 3amMeaneHnn Unu TOpMOXEHNUN
HewucnpasHocTet) | (E005)
3: npeBbILIEHNe Toka npu
F05.28 Egg omGiku nocTosiHHow ckopoctu (E006) ° -
- 4: npeBblLLEHNE HanPsKeHNs
(npeanocnepuss 3MT npwu pasroxe (E002)
sacukc. ownGka 5: npeBbilUEeHNe HanpsXXeHns
BKypHane . 3MT npu 3ameqneHnn unm
HeucnpaBHOCTe) TopMoxeHnH (E00A)

F05.29 Koa owmGku Ne3 6: NpeBbILLEeHNe HanpsXXeHNs - o
(npeablayLLas 3MT npu NOCTOSHHOW CKOPOCTU
sacpukenposanras | (E003)
owmbka B 7: NOHWXEeHHOe HanpsbkeHne
XypHane 3MT (E001)

HeucnipasHocTen) | 8: Meperpyska anektpoasuratens
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12: neperpes cy1noBoro Moayns
(EOOE)

13: neperpy3ka TOPMO3HOro
pesuctopa (E014)

14: HeMcnpaBHOCTb KOHTaKTOpa
vnu nnatel nutanus (E017)

15: nonb3oBaTenbCKkuii 0Tka3s
(EOOD)

16: owwmbka cBsI3N ceTeBoro
npotokona (E018)

17: owmbBka n3mepeHusi Toka
(E015)

18: owmbka npv naeHTUMKaLMm
napameTpoB aneKkTpoaBUraTens
(E016)

19: 4OCTUrHYT NpeaAen BpeMeHn
pabortel (E020)

20: owmbka EEPROM (EOOF)
21: KOpoTKOe 3aMblKaHue
anekTpoABuraTens Ha 3emrnio
(E023)

22: 06pbIB curHana obparHon
cssiav npu MUA- perynuposaHum
(EO2E)

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

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

28: OTKMOHeHne OT 3aaHHon
ckopocTtu (E034)

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

30: npeBbllLEeHVE 3a4aHHON
ckopocTtu (E035)

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

KypHan owwmbok dukcmpyeT 3 nocnegHue owmnbkn MY. 0 — otcyTtcTBrE
HeuncrnpaBHOCTEW, a 3Ha4YeHVe B AnanasoHe 1 ~ 32 cooTBeTcTBYeT 32 KoAam

O6paTuTe BHUMaHWE, YTO Ko OLWWMGKM M3 XypHama He COOTBETCTBYET
dakTnyeckomy Homepy oLLnOKKM (OH yka3aH B ckobkax). [ins 6onee nogpobHoro
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onucaHunsa HeI/ICI'IpaBHOCTeVI 1 BO3MOXHbIX CMIOCODOB MX YCTpaHeHUsa cMm. eriasy

8.
DyHKUMO- Ha3BaHue dyHKUMMU [unana3oH HacTPonku 3aBog. Uzm.
HanbHbIV koA 3Hau.

F05.30 Pa6oyas yactota - - o
npu owwnbke Ne1

F05.31 BbixogHow Tok npwu - - o
ombke Ne1

F05.32 HanpsikeHne 3BeHa - - [a]
NOCTOSIHHOTO TOKa
npu owwnbke Ne1

3HayeHus COOTBETCTBYHOT

pabouen

vacrtoTte,

HanpsbxeHuto Ha 3T nNpu TekyLLe HeMCNPaBHOCTU.

BbIXOOHOMY TOKYy WU

KNeMM npw oLunbke
Ne1

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Uzm.
HanbHbIN KoL OyHKLUM 3Hau.
F05.33 CocCTosiHME BXOOHbIX | - - o

| BiTo | BiT8 | BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 | BIT1 | BITO |

HDI

S9 S8 S7

S6

S5 S4 S3

S1

Korga knemma Haxogutcst B coctosiHum «BKI», cooTBeTcTBYtOWMI €1 6UT
B ABOMYHON cucTeme paBeH «1», a B coctosiHum «BbIKIT» — «0», ntorobim
cocTosiHueM b6yaet Habop BCcex 3Ha4YeHNn BUTOB, NepeBeeHHbIN B eCATUYHOE

3Ha4yeHune.
DyHKUMO- HasBaHue cdyHkuun [urana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA 3Hau.
F05.34 CocTosiHve - - o

BbIXOJHbIX KNeMM
npw owwmbke Ne1

| BIT4 | BIT3 | BIT2 | BIT1 | BITO |

D02

MO1

RA TA  FMP

Korga knemma Haxogutcst B coctosiHum «BKI», cooTBeTcTBYOWMI el 6UT
B ABOMYHON cucTeme paBeH «1», a B coctossHum «BbIKI1» — «0», utorobiM
cocTosiHueM byaet Habop Bcex 3Ha4YeHuin BUTOB, NepeBedeHHbIN B 4eCATUYHOe

3Ha4yeHune.
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DyHKUMO-
HanbHbIN KOA

HasBaHue
pyHKUMM

[unana3oH HacTpomnku

3aBoga. U3m.
3Hau.

F05.35 CocrosHue MY - - o
npu owmbke Ne1

F05.36 Bpewms B pexume - - o
ocTaHoBa npu
owmbke Net

F05.37 Bpewmsi B pexvve - o

paboTbl npu
owmbke Ne1

BpeMﬂ B peXnme oCctaHoBa U

paBoTbl Ha MOMEHT NosiBrieHust oMbk Net.

®DyHKUMO-
HanbHbIN KoL

HasBaHue
OyHKLMM

[unana3oH HaCTPOWKHU

3aBoga. WU3m.
3Hau.

F05.38

Pa6ouas yactota
npw owwmbke Ne2

F05.39

BbixoaHoW TOK
npw owwmbke Ne2

F05.40

HanpsikeHne
3BeHa
NOCTOSIHHOTO TOKa
npu owwnbke Ne2

F05.41

CocTosiHne
BXOZHbIX KNemMMm
npw owwmbke Ne2

F05.42

CocTosiHne
BbIXOAHbIX KNIEMM
npu owwnbke Ne2

F05.43

CocrosiHue MY
npu owwmnbke Ne2

F05.44

Bpewms B pexume
ocTaHoBa npu
ownbke Ne2

F05.45

Bpewmsi B pexumve
paboTbl Npn
ownbke No2

F05.46

PaGoyas yactota
npu owwmnbke Ne3

F05.47

BbixogHowm Tok
npu owwnbke Ne3
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F05.48 HanpspkeHve 3BeHa | - - o
NOCTOSIHHOTO TOKa
npw owwnbke Ne3

F05.49 CocTosiHMe BXOOHbIX | - - u]
Knemm npw owmnbke
Ne3

F05.50 CocTosiHne - - =

BbIXOAHbIX KNeMM
npu owwnbke Ne3

F05.51 CoctosiHve MY npun - - u]
ownbke Ne3

F05.52 Bpewmsi B pexumve - - o
ocTaHoBa npu
ownbke Ne3

F05.53 Bpewms B pexume - - m]
paboTbl Npy ownbke
Ne3

OnucaHune napametpos 05.38 ~ 05.53 aHanorn4Ho napameTpam

05.30 ~ 05.37.
DyHKUMO- HasBaHue [vana3oH HacTpPouku 3aBop. WN3m.
HanbHbIN Kop, chbyHKUUM 3Hau.
F05.56 ABapuiiHas yactota | 0,0 ~ 100,0% 100% o

Koraa BbIGpaH pexum paboTbl Npy BO3HUKHOBEHWM OLLMOKM Ha aBapunHON
yactote, T0 B napametpe F05.56 yctaHaBnuBaloT 3HayeHue B MpoLeHTax
OT MakcumarnbHol 4acToTtbl. (100% COOTBETCTBYET MaKkCMMarnbHOW YacToTe
F00.03)

DyHKUMO- HasBaHnue cyHkunn [unana3oH HacTpomnku 3aBog. U3am.
HanbHbIN KOA 3Hau.
F05.60 Mopor cpabatbiBaHus | F05.04 ~ 100,0% 90% o
3aLUWTbI NPY HA3KOM
HanpsixeHun

Mpynna F06: ®YyHKLMN BXOAHBLIX KNEMM

Cepuisi LCI nmeeT 6 undpoBbIX BXOAHbIX KNeMM, 3 aHanoroBble BXOAHblE
knemmbl. Ecnu Tpebyetcs Gonblue BXOAHbIX W BbIXOAHLIX KIEMM, AOCTYMHbI
[OOMONHUTENbHbIE  MHOTO(YHKLMOHArNbHbIE MraTthl  pacluMpeHns BxodoBs/
BbixoAoB. [nata paclumpeHuss BXOOOB U BbIXOAOB WMeeT 4 LudpoBbIX
Bxoga (S7 ~ HDI), B kotopbix HDI MoXeT wucnonb3oBaTbCsi Kak Kriiemma
BbICOKOCKOPOCTHOIO UMMYJIIbCHOMO BXOAA.
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DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIN KOA hyHKUUU 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 hyHKLMM 0~50 6 o
KnemMmbl S4

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

F06.05 Bbi6op dhyHKLMM 0~50 13 o
KnemMmbl S6

F06.06 Bbi6op dyHKUMM 0~50 0 o
knemmbl S7

F06.07 Bri6op dyHkLmM 0~50 0 o
knemmbl S8

F06.08 Bbi6op dyHkLmM 0~50 0 o
Kknemmbl S9

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

OTW napameTpbl MCMOMb3yTCA ANA YCTAHOBKM (DYHKUMM  LUGPOBLIX

BXOAHbIX Krnemm (PyHKUMM KnemMMm
3HayeHun ot 0 oo 50 — B Tabnuue.

Tabnuua 6.2 OnucaHve 3HayveHun

He MoryT Ay6nupoBaTtbes). OnucaHve

3apaHHoe DyHKUMA OnucaHue u Ha3HaYeHne
3HayeHune
0 Het dpyHkummn [axxe npu Hanu4umM curHana Ha Bxoae
He BbIMOMHAETCS HUKaKUX PYHKLWNA.
Hewncnonb3yemble KnemmMbl MOXHO
YCTaHOBUTb B COCTOSIHWNE «HET (PYHKLIMM» BO
n3bexaHne NOXHbIX cpabaTbiBaHWIA.
1 Myck PyHKUMM paboThl B NPSIMOM M 0BpaTHOM
HanpasneHnn.
2 PeBepc
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3 TpexnpoBOAHON pexum PyHkuma «CTOlM» npu TpexnpoBoAHOM
ynpaenenus (CTOI) pexume ynpaeneHus. NMogpobHee — cm.

onucaHne yHKUMoHanbHoro koga F06.13.

4 TONYKOBBIV PEXUM, Pabouasi 4yacToTa TONYKOBOro pexuma,
BpallieHve Brnepes, BPeMs pasroHa 1 3aMeAsIeHNs TONYKOBOro

pexuma. CM. nogpo6HOe onvcaHve

5 Ton4KoBbIN pexum, napameTtpos F09.06, F09.07, F09.08.
obpaTHoe BpalleHne

6 OcTaHoB Nno nHepLun dyHkuma STO (Bpemsi cpabaTbiBaHus 4o 80

mc). Mocne nonyyexus komanabl «CTOM»
MY npekpalyaeT noaady HanpsbkeHns Ha
anekTpoABMraTerb, NPoLecc ocTaHoBa

He KOHTponupyeTcs npeobpasoBaTenem
4acToThl.

7 Mepesanyck npu [aHHas dyHkums obecnevmBaeT yaaneHHbIn
BO3HVIKHOBEHUM OLWINBKKN | nepesanyck Npy BO3HUKHOBEHWM OLLINGKN.

KHonka c6poca Ha naHenun AencTByeT Takum
e obpasom.
8 Monb3oBarenbckas [Mpu nocTynneHun nonb3oBaTenbCKon
owmbka owmbkn MY coobLlaeT 0 HemcnpaBHOCTH

EOCM.

9 YBenuuyeHue 4acToThl 3apaHue yBenuyeHns nn yMeHblUIeHNs
YacToTbl, KOrga YacToTa 3a4aeTcsi BHeLHUM
TepMuHanom. Koraa NCTOYHUK 3adaHnst

10 YMeHbLUeHWe YacToTbl OMOPHOTO CUrHarna yCTaHOBIEH C KHOMOK
naHenu ynpaeneHusi, OropHyto YacToTy
MOXHO YCTAaHOBUTb C MOMOLLbIO KHOMOK
«BBepx»/«BHU3» UNK KNeMM C hyHKLMSIMU
«yBeNnMYyeHne 4acToTbI»/«yMeHbLUEHVE
4acToThbI».

1 C6poc Ha onopHyto PyHKUMa cbpoca Heobxoamma, 4Tobb!
YacToty BOCCTaHOBWTb 3a[aHHyI0 4acToTy A0

OMOPHOTO 3HAYeHUs!, YCTaHOBIIEHHOTO B
napametpe F00.10.

12 Knemma 1 YacToTa 3agaeTcsi C NOMOLLbIO YeTbIpex
MHOrOCTYneH4aToro KIeMM, KOTopble MOryT OGbEeANHATLCS B
pexuma KOMBUHaLUmn Ansi nonyyeHus 16 ckopocTten.

13 Knemva 2 TB;);?: n06,qp?>’06Hy|o MHopMaLuio cM. B

Le 6.3.
MHOrOCTyneH4aToro
pexuma

14 Knemma 3
MHOrOCTyneH4aToro
pexuma
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15 Knemma 4
MHOFOCTYNEeHYaToro
pexuma
16 May3a BpalueHus MY BbINONHAET OCTaHOB, HO BCE NapameTpbl
coxpaHsitoTcsi. [ocne ncyesHoBeHust
curtana MY BosepallaeTcs B paboyee
COCTOsIHUE.
17 BbiGop BpemeHu pasroHa | Bbibop BpemeHu nocpeactBomM kombuHaumm
1 3aMeAsieHuns], knemva [OBYX KneMm Ansi Belbopa Mexay YeTblipbMsi
1 BMAAMM pasroHa u 3ameanenus “llodpobHee
- cM. mabnuuy 6.4
18 Bbi6op BpemeHu pasroHa
W 3aMeAnieHuns], knemva
2
19 Knemma BbiGopa MepeknioyeHne mexay kaHanamu «Ax» un
WCTOYHMKA 3afJaHuns «B»
OMOPHOro cUrHana
20 Bbi6op ncTOYHMKA Ecnun F00.01 = 1, To AaHHas knemma byget
KOMaHZ nyck/OCTaHoB, BbINOSHSATb NEPEKIOYEHNE NCTOYHMKA
knemma 1 3aAaHusa KOMaHzbl 3anycka Mexay
BXOAHbLIMU KNeMMaMu 1 naHenbsto. Ecnu
F00.01 = 2, To AaHHas knemMma bynet
BbINOSHATb NEPEKoYEHNE UCTOYHMKA
3afaHnsa KOMaHbl 3anycka Mexay ceTeBblM
NPOTOKONOM W MaHENbIO.
21 3anpeT pasroHa n BriokvpoBka curHanoB M3mMeHeHust ONopHOro
3ameaneHust CUrHana oT APYrux UCTOYHWUKOB (KpoMe
KOMaH[bl BbIKMIOYEHNS).
22 Maysa NNO-ynpaeneHne | OcTaHOB UHTErpanbHON COCTaBMsIOLWEN
MWO- ynpasnenus. JanbHenwasn pabota
BbINOSHSAETCS Ha TeKyLUeN BbIXOAHOW
yacroTe.
23 C6poc cocTosiHus MK Cbpoc TekyLero coctosHus MK k
HayanbHOMY.
24 May3a Bobynsuum MpeobpasoBartenem 4acToThbl
OCyLLeCTBNSETCA nogaya BbIXOQHOrO
HanpskeHUs Ha LeHTpanbHo YacToTe,
a pyHkuMA BOOYNALMY BPEMEHHO
OTKMoYaeTcs.
25 Bxopg cyetunka BbinonHeHne otcyeTa MMMynbcoB
26 C6poc cyeTtunka C6pocC AaHHbIX CO CYETYMKA
27 KoHTponb AnuHbl BbinonHeHve otcyeTa ANUHbI
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28 C6poc AnuHbI C6poc AaHHbIX ANUHbI

29 3anpert ynpaenexus MpeobpaszoBaTenb YacToTbl HE BbINOMHSET
KPYTALLMM MOMEHTOM perynmpoBKy KpyTsILLErO MOMEHTa.

MpeobpaszoBaTtens YacToTbl paboTaeT B
pexume ynpaBneHnsi CKOPOCTbIO.

30 Bblcoko4acToTHbIN Bxoa HDI BbInonHAeT gyHKUMI0 BXOAHON
MMNYMbCHBIN BXOA, MMMYNbCHON KNEMMBbI.

(Tonbko anst HDI)

32 HemegneHHoe Korga curHan Ha knemme aktueeH, MY
TOPMOXEHNe NepeknoyaeTcsl B COCTOSIHUE TOPMOXEHNS
NOCTOSIHHLIM TOKOM NOCTOSIHHLIM TOKOM.

33 Bxop BHeLIHen olWwnbKu Korga curHan aktuseH, MY coobuiaet 06
(HopMmarnbHO-3aMKHYTbIN) | owwnbke EOOD 1 ocTaHaBnuBaeTcs.

34 3anpeT Ha U3MeHeHve Korga curHan aktuseH, MY He pearupyet Ha
MCTOYHWKOB 3aAaHus N3MEHEHUSI ONOPHOTO CUrHana.

YyacToTbl

35 O6patHoe MUA- Korga curHan akTvBeH, HanpasneHve

ynpaeneHve nencrensa NNO-ynpasnexus
NPOTUBOMONOXHO HarpaBneHuio,
ycTaHoBneHHoMy napameTtpom F10.03.

36 BHeLwwHwni octaHos 1 Mpwv ynpaBneHun ¢ naHenu BbINONHSAET

yHKUMIo kHoMkM « CTOMM» Ha naHenu.

37 Bbi6op vcToYHMKa Vcnonb3yeTcs Ans nepekritoyeHnst Mexay
KOMaHz nyck/OCTaHoB, ynpaeneHneM C KIemm 1 no ceTeBomy
knemma 2 npotokony. Ecnu B kayecTBe BapuaHta

ynpaeneHus BbIbpaHbl KNemMMbl ynpaBneHus,
TO NPW aKTUBHOM CUTHare BbIMOMNHSAETCs!
nepekmnioyeHne Ha ynpasneH1e no ceTeBomy
NpoTOKONy.

38 Maysa NWA-ynpaBnenna | Korga curHan aktueeH, yHKUMS
nHTerpvposanusa npu NMUA-
ynpaeneHnn npuocTaHaBnnBaeTcsl, HO
nponopuuoHansHas n guddepeHunansHas
perynupoBka ocTatloTcsi AENCTBYIOLLMMY.

41 Knemma nepekntoyeHus Korga curHan aktueeH, To MY
mexay napameTpamm nepeknioYaeTcs Ha rpynny 2 napameTpos
anekTpoasuratenen anekTpoaBuratens; nogpobHoe cogepxaHve

cMm. 8 mabnuue 6.5.
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43

MepekntoyeHne mexay
napametpamu MNAO-
ynpasneHus

Koraa ycnoBvem nepekniodeHus mexay
napametpamu M[-ynpaenenns senseTtca
BxoaHasi knemma (F10.18 = 1), npu
HeaKTMBHOM curHane Ha knemme, To M4
ncnonbayet F10.05 ~ F10.07. Ecnu curHan
Ha knemme akTueeH, To MY ncnonbsyer
F10.15 ~ F10.17.

46

MepekntoyeHne mexay
pexumamu ynpasneHus
Nno CKOPOCTU/MOMEHTY

Koraa knemma HeakTuBHa, M4 pabotaet
B pexvmMe, onpeferieHHOM napamMeTpom
F03.23, Ho korga knemma akTueHa, MY
nepeknioYaeTcsi B APYroi pexvm.

47

ABapuiiHbIi OCTaHOB

Korga knemma aktmBHa, MY
OCTaHaBMMBaeTCA Ha MakCUMarnbHO
CKOpOCTU, @ TOK B MpoLiecce 0cTaHoBa
orpaHuymBaetcs. dta yHKUUs
ucnonbayertcs B TOM cny4yae, korga M4y
[OMKeH BbITb BbIKMIOYEH, Kak TONbKO
cucTemMa nepevaeT B aBapMnHoe COCTOSHME.

48

BHeLwHwWi octaHoB 2

B nio6om pexume ynpaBneHusi AaHHas
PYHKUMS MOXKET UCMONb30BaTbCA ANst
YMeHbLLEHUsI BpeMeHUn 3ameanenus MY.
[aHHoe Bpemsi 3amenneHust pukcmpyetcs
Ha BpeMeHu 3ameanenuns 4.

49

3amepnexve ¢
TOPMOXEHUEM
NMOCTOSIHHBIM TOKOM

Korga knemma aktusHa, MY cHavana
CHMXXAET CKOPOCTb [0 YacTOTbl Hayana
OVMHaMUYEeCKOro TOPMOXEHWS, a 3aTeM
nepeknioYaeT B COCTOsIHUE AYHAMUYECKOro
TOPMOXEHUS.

50

C6poc BpemeHu B
paboyeMm pexvme

Koraa knemma akTuBHa, Bpemsi B paboyem
pexume MY cbpacbiBaeTcs:, U 3Ty yHKLMIO
HeobxoAMMO MCMonb30BaTb BMECTE C
napametpamu F09.43 n F09.54.

Tabnuua 6.3 OnvcaHune yHKLUMIA KNEMM MHOTOCTYMEHYaToro ynpaeneHus

Knemma Knemma Knemma Knemma Homep | Mapametp
MHOro- MHOro- MHOro- MHOro- cTyneHun
CTyNeH4YaToro | CTyneH4aToro | CTymeH4aToro | cTyneH4aToro
ynpaBeneHuus 4 | ynpasnenusa 3 | ynpasnenus 2 | Ynpasnenus 1
Bhbikn. Bobikn. Bhbikn. Bbikn. CryneHb | F12.02
1
Bbikn. Bbikn. Bbikn. Bkn. CryneHb | F12.03
2
Bbikn. Bbikn. Bkn. Bbikn. CryneHb | F12 .04
3
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Bbikn. Bbikn. Bkn. Bkn. CtyneHb | F12.05
4

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

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

Bbikn. Bkn. Bkn. Bobikn. 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. Bebikn. Bkn. Bbikn. CryneHb | 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  yrpaBrneHneM,
3HaveHne B napametpax F12.02 ~ F12.17 cooTBeTCTByeT MPOLEHTY OT
MaKCUMarbHOW BbIXO4HOW YacToTbl B napameTpe FO00.03.

MHorocTyneHyaToe ynpaBrieHMe MOXeT WCMonb3oBaTbCs AN 3adaHus
onopHoro curHana MO-perynatopa, 3agaHusi HanpsbkeHUs Ans pasfenbHOro
pexuma U/f n T.4. B AONONHEHWE K MHOTOCTYNEeHYaToMy yrnpaBreHuto pyHKUmen
CKOPOCTW, YTOGbI YAOBMNETBOPUTL HEOBGXOAMMOCTb B MEPEKITYEHUN Mexay
pasnnyHbIMU 3a4aHHbIMU 3HAYEHUSMU.
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Tabnvua 6.4. OnucaHue KnemMm dyHKLMM BbIGOpa BPeMeHW pa3roHa v 3aMeaneHns

Knemma 2 Knemma 1 BapuaHT BpemeHu pa3roHa MapameTpbl
1 3ameaneHus
Bbikn. Bbikn. 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 NepekitoyeHns Mexay AByMst
Habopamu napameTpoB aMeKTpoaBUraTens

Knemma Ha6op napameTtpoB MapameTpbl
anekTpoasuratens
Bblkn. Ha6op Ne1 Ipynna FO2
Bkn. Habop Ne2 Ipynna F15
DyHKUMO- HasBaHue J[rana3oH HacTPOWKuN 3aBoa. Uzm.
HanbHbIN KOO pyHKUUN 3Hau.
F06.10 Bbi6op Tvna 0: cpabaTbiBaHve no 00000 o
norvkv gns 3amblkaHuio S-DCM
umncpoBbIxX BXxogoB | 1: cpabatbiBaHue no
S$1-S5 paambikaHuio S-DCM
Pa3psg eaununy: S1
Pa3psig 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 pa3mblikanuio S6(HDI)-DCM
Pa3psig eamHuy: S6
Paspsig pecsitkos: S7
Pa3psig coteH: S8
Pa3spsig pecstkoB Thicsiy: 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,
yBenuysTe 3HayeHne napametpa F06.12. Ho yBenuyeHve BpemeHM
UNLTPOBaHMA Takke NpUBEAET K 3aMeANneHNI0 OTKIMKa BXOAHbBIX KNeMM.

DyHKUMO- HasBaHue [nana3oH HacCTPOWKH 3aBoa. Uzm.
HanbHbIN KOO hyHKUUM 3Hau.
F06.13 Pexum 0: ABYXNPOBOAHbIN pexum 1 0 [
ynpaBneHus ¢ 1: ABYXNPOBOAHbBIV peXum 2
Knemm 2: TPEXNPOBOAHBIN pexum 1
3: TPeXnpOBOAHbBIN PeXUM 2

0: ABYXNPOBOAHOW pexuM 1:
KomMGuHauum knemm:

K1 Lci
—/— Sx (nyck Bnepen)
K2

J— SY {HYCK Haaaﬂ]

—— COM (0O1W1IA)

K1 K2 KomaHpa
BbIKI. BbIKI. OcTaHoB
BbIKJI. BKI1. PeBepc
BKI. BbIKI. Bnepén
BK. BKN. OcraHoB
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Mepekmtoyatens K1 — 3amyck B NpsAMOM 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. Bnepép
BK. BKN. PeBepc

Mepekntoyatens K1 — 3anyck, a HanpaerneHve BpalleHns anekTpoasuraTensi
onpefensieTcs coctosiHmeM nepekntovarens K.

MpumeyaHue: korga curHan knemm K1/K pencTButeneH, HO W3 Apyrux
MCTOYHMKOB 3aaHnNsi KOMaHAbl yripaBrneHusl nofaeTcs KoMmaHaa Anst OcTaHoBa,
TO ANs CriegytoLlero 3anycka HeobXoauMo CHSATb C KIIEMMbl CUrHan 1 noaatb
€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 (06U11ii)

Knonka SB3 (H3) sBnsetca noaTeepxparoLlei 3anyck KNeMMOW, KHomka
SB1 —3anyck B npsiMmoM HanpasneHun, SB2 — 3anyck B 06paTHOM HanpasneHnu.
3: TpexnpoBOAHOW pexumM ynpaeneHust 2:

SB1

_.]I LCI
s SX (MyCK BNepea)

K
—/ﬂ Sy (ebifop HanpaeneHun

BpaLIEHKA)
SB3

T Sz (cTon)

COM (061mid)

Knonka SB3 (H3) — saBnsercs noateepxpalolient 3amnyck KneMMOow,
kHonka SB1 — noaTBepxgatowlen 3anyck, nepekntodatens K onpegensier
HanpasneHne BpaLLeHns.

MpumeyaHve: AnNsi TPEXNPOBOAHOIO peXMMa MCMonb3yeTcsl UMMNYNbCHbIN
curHan.
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OMOPHOW YacToTbI
npu 3agaHunm ¢
KHOMOK NaHenu
ynpaeneHus

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

Mcnonbayetcs aonst perynupoBkM CKOPOCTU 3afaHWU OMOPHOro curHana c
KHOMOK UK KNeMM:

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

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

DyHKUMO-
HanbHbIV
KopA,

HasBaHue
cyHKuUMN

[uana3oH HaCTPOWKHU

3aBoga.
3Hau.

U3m.

F06.15

Bapepxka
cpabatbiBaHus S1

0,0 ~3600,0 ¢

00c

F06.16

Bapepxka
cpabartbiBaHusa S2

0,0 ~3600,0 ¢

00c

F06.17

Bagepxka
cpabatbiBaHus S3

0,0 ~3600,0 ¢

00c

F06.18

HwxHuii 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,
COOTBETCTBYIOLMIA
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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[aHHble napameTpbl MCMOMb3YIOTCA AN ONPEeAeneHus OTHOLUEHUS
MEXAY aHanoroBbiM BXOAHbIM HaMpPsXKEHWEM U COOTBETCTBYHOLLUM OMOPHbLIM
CUrHasnom.

Koroa aHanoroBbii BxOA SIBMAETCA TOKOBbIM, TOK 1 MA COOTBETCTBYeT
HanpsikeHuto 0,5 B. YBenuybte 3HadyeHve napameTtpa F06.22, 4To6bl CHU3UTL
ypoBeHb nomex. OpgHako yBenuyeHve BpemMeHun dunstpoBaHus Al samepnut
OTKIMK aHarnoroBOro cCurHama Ha M3MeHeHve. YCTaHOBMTE 3TOT napamerp,
ncxoas u3 hakTUHecKnx yCrnoBum.

100%4 100%4
> 0B (0MA) Alde
10 B (20 MA)
0B (0 mA) -100

Puc 6.12. OmHoweHus1 Mexdy aHarno208biM 8XO0HbIM HaNpsHKeHUeM u
coomeemcmeayouwuM OMOPHbIM CUSHAIIOM.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Uzm.
HanbHbIV KOA PyHKLUN 3Hau.
F06.23 HwxHuit npegen 0,00 B ~ (F06.25) 0,00 B =
aHarnoroBoro

Bxoaa Al2 (ansa
curHana 4-20 mA
yctaHoBuTb 2.00)

F06.24 OnopHbIi curHan -100,0 ~ +100,0% 0% o
COOTBETCTBYHO-
LLNIA HDKHEMY
npegeny
aHanoroBoro BXoAa
A2

F06.25 BepxHuii npepen | (F06.23) ~ + 10,00 B 10,008 | o
aHanoroBoro Bxoga
A2

F06.26 OnopHbIi curHan -100,0 ~ +100,0% 100% u]
COOTBETCTBYHOLLMUIA
BEPXHEMY npeaeny
aHarnorosoro Bxoaa
Al2

F06.27 Bpewms 0,0 ~10,0c 0,10 ¢ u]
unsTpaumm Al2

Cnocob6 HacTpovikn napameTpoB Al2 aHanorM4yeH HacTporke napaMeTpoB
Al1.
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DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uzm.
HanbHbIW Ko4 PyHKLUN 3Hau.
F06.28 HwxHWin npenen -10,00 B ~ (F06.30) 0,10B o
aHarnoroBoro (dbyHKUMSt OTCYTCTBYET B
Bxoaa Al2 (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))
aHarnoroBoro
Bxoga Al3
F06.30 BepxHui npegen (F06.28) ~ 10,00 B 4,00 B o
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 (dbyHKUMSI OTCYTCTBYET B
LCI(S))

Cnoco6 HacTpovikn napameTpoB Al3 aHanmorM4yeH HacTporke napaMeTpoB

Al1.
®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoa. 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
MMMNYNbCHOrO
Bxoga HDI

F06.35 MakcumansHas (F06.33) ~ 100,00 kI 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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YyacTtoTte
MMMYNbCHOTO
Bxoaa HDI
F06.37 Bpewmsi 0,00~ 10,00 ¢ 0,10 ¢ =}
duneTpauumn (dbyHKUMS OTCYTCTBYET B
HDI LCI(S))

[aHHble napameTpbl MCNOMb3YyKTCSA ANs 3a4aHus B3avMOCBSI3N MeXay
curHanom Ha nmnynscHom Bxoge HDI u cooTBeTCTBYHOLLEM ONOPHOM CUrHarne.
Mmnynbebl MoryT nogaBatbes Tonbko Ha HDI. Cnoco6 HacTpoiku napameTpos
HDI aHanornyen Hactpouike napameTpoB Al1. ®yHkuun otcytetaytoT B LCI(S).

DyHKUMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoga. U3m.
HanbHbIN OyHKUMM 3Hau.
Kon
F06.38 Bei6op kpuBoit Paspsag equHu;: BbiGop H.321 o
ansa Al Xapaktepuctukm ansa All

Paspsapg necatkos:

BbIGOp xapakTepuctukmn ans Al2
Paspsp coteH: BbiGop
Xxapaktepuctuku ans Al3

1: Xapaktepuctuka 1

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

(2 Toukm, cm. F06.23 ~ F06.26)
3: XapakTepuctuka 3

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

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

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

Onsa aHanorosbix Bxogos Al1, Al2 n AI3 mMoxHO BblbGpaTb OgHY K3 MATK
XapakTepucTuk. Xapaktepuctuku 1, 2 1 3 — 310 NnomaHble ¢ AByMS OTpe3kamu,
3afaHHble B rpynne F4. XapaktepucTtuka 4 n 5 npegcraBnsitoT cobori rnomaHble
C YeTbIpbMS OTpE3KaMu.

®DyHKUMO- Ha3BaHue [nana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN OyHKUMM 3Hau.
Kon
F06.39 Bbi6op Paspsa equnn: Al Huxe H.000 o
HacTpoek HWKHero npeaena yctaHOBNEHHOro
Bxoza Al npu napameTpa
3HaveHun Paspsia aecsatkos: Al2 Huxe
HanpsxeHns HWDKHero npegena yctaHOBNEHHOro
Huxe napameTpa
MUH/MaIbHOro Paspsag coteH: Al3 Hxe HkHero
npeaena yctaHOBEHHOro

INSTART® 110



napameTpa

0: cooTBeTCTBYET
MVUHUMAIbHON HacTpoiike
BXoaa

1:0,0%

OToT napameTp ucnonb3yeTcs Ans ONpeaerneHvusi COOTBETCTBYOLLEN
HaCTpOWKW, KOTAa aHanoroBoe BXOAHOE HanpshkeHne MeHblle MUHUManbHOro
3HayeHusi Ha Al. Paspag eguHuu, paspsig AecATKOB WM paspsi COTEH 3TOro
napameTpa COOTBETCTBEHHO paBeH Hactpomnke ans Al2, Al2 n AI3. Ecnu
3HayeHWe onpegeneHHoro paspsiga paeBHo 0, TO, MNpu ycnoBuW, 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 HampsiKeHUe MeHbLle MWUHUMAaIbHOro
BXOAa, COOTBETCTBYIOLLEE 3HAYEeHWe ITOro aHarnoroBoro BXxoda COCTaBnseT
0,0%.

®DyHKUMO- HasBaHue dyHKUuMM [unana3oH HaCTPOWKH 3aBoa. Uam.
HanbHbIN KO 3Hau.
F06.40 3agaHve To4km 1 -10,00 B ~ (F06.42) 0,305 o
XapaKkTepucTukm 4
F06.41 OnopHsbIi curHarn, -100,0 ~ +100,0% 0% o
COOTBETCTBYHOLLMIA
Touke 1

Xapaktepuctuku 4

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

F06.43 OnopHsbIi curHarn, -100,0 ~ +100,0% 30% o
COOTBETCTBYHOLLMIA
TouKe 2

XapakTepuctuku 4

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

F06.45 OnopHbIi curHan, -100,0 ~ +100,0% 60% o
COOTBETCTBYIOLLMIA
ouke 3
XapaKTepuCTUKu

F06.46 BapaHue Touku 4 (F06.44) - + 10,008 10,00 B o
XapakTepucTuku 4

F06.47 OnopHbIi curHan, -100,0% ~ +100,0% 100% o
COOTBETCTBYHOLLUIA
TOuKe 4

XapakTepucTuku 4
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F06.48 BapaHwue Toukun 1 -10,00B ~ (F06.50) -10,00B | o
XapaKTepucTukm 5

F06.49 OnopHbIN curHan, -100,0 ~ +100,0% -100% o
COOTBETCTBYIOLLMIA
Touke 1

XapakTepucTukm 5

F06.50 3aparue Toukn 2 (F06.48) ~ (F06.52) -300B | o
XapakTepucTukn 5

F06.51 OnopHbiIii curkan, -100,0 ~ +100,0% -30% o
COOTBETCTBYHOLLMIA
TOuke 2

XapaKTepUCTUku 5

F06.52 3apaHue Toyku 3 (F06.50) ~ (F06.54) 3,00B o
XapaKTepUCTUkn 5

F06.53 OnopHbIN curHan, -100,0 ~ +100,0% 30% m]
COOTBETCTBYHOLUMN
TouKe 3

XapaKTepucTukm 5

F06.54 BapaHue Touku 4 (F06.52) ~ + 10,00 B 10,00 B )
XapaKTepUCTVKu 5

F06.55 OnopHblii curian, -100,0 ~ +100,0% 100% =}
COOTBETCTBYHOLLMIA
Touke 4

XapaKTepUCTVKn 5

OnopHuii curkan 100%

Onopheif curwan,
COOTBETCTBYIOLMA

Touke 4

‘Onopwbiit curkan.
COOTBETCTRYIOWMA TOuKE 2

Bxoanoe Hanprxesme Al
0B (0mA)

/ =
3anaswe Tou 2 1 108 (20 wA) ol
‘Onopmeif curkan, i

Toure 3 /
Onopsiti

curuan,
COOTBETCTBYIWAA TOUKE 1 -100%

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

DyHKUMO- HasBaHue [nana3oH HacTPOMNKu 3aBoga. Uzm.
HanbHbLIA KoA pyHKUMUM 3Hau.

F06.64 3HayeHune Toukn -100,0 ~ +100,0% 0% o
ckaykoobpasHoro
nepexopa
xapaktepucTukm Al1

F06.65 Hactpoiika 0,0 ~100,0% 0,5% o
[AvanasoHa TouKu
ckaykoobpasHoro
nepexopga
xapaktepucTukm Al1

F06.66 HacTtpoika -100,0 ~ 100,0% 0% o
[vanasoHa TouKu
ckaykoobpasHoro
nepexoga
xapaktepuctukm Al1

F06.67 HacTtpoiika 0,0 ~ 100,0% 0,5% u]
[AunanasoHa 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 Hactporka 0,0 ~100,0% 0,5% u]
AvanasoHa ToYKu
ckaykoobpasHoro
nepexoga
xapakTtepucTukm Al1

Bce aHanorosble Bxogdbl Al1 ~ Al3 aTOn cepun umetoT PyHKUMIO 3a4aHus
3HaYeHns1 ckaykoobpasHoro nepexopa. PaboTy gyHKUMKM CckaykoobpasHoro
nepexofa MOXHO PacCMOTPEeTb Ha CrefyloleM MNpuMepe: Ha aHanoroBoM
Bxode Al1 npucyTcTBylOT konebaHusi HanpsbkeHust B auanasoHe 4,90 B ~
5,10 B. Ans ctabunusauuy HanpsikeHus TpebyeTcst yCTaHOBWTL B napameTpe
F06.64 3HaveHne 50% v amnnutyny B napametpe F06.65 Ha 1%. Mocne aToro
BCe konebaHus HanpskeHWsl B ykazaHHOM AnanasoHe byayT ycTaHaBnmBaTbCs
Ha 3HayeHue 50,0%.

Mpynna FO7: ®yHKLMKN BbIXOAHBLIX KNEMM

B 6a3oBon komnnekTtaumu cepus LCl umeeT 3 KnemmMbl aHanoroBoro BbIxoga
(AO), 1 BbIXOA C OTKPbITbIM KOSIIEKTOPOM, 2 BbIXOAHbIX perne.
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DyHKUMO- Hassanue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA koA cyHKuUMN 3Hau.

F07.00 DyHKuMsA knemmbl | 0: uMnynbCHbIN Bbixod, (HDOP) 0 u]
HDO (dhyHKums 1: umdpoBoii BbIXoA C
OTCYyTCTBYET B OTKPbITbIM KOMIEKTOPOM
LCI(S)) (HDOR)

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

F07.02 Bbi6op dyHKLMM 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 napameTpbl UCNONb3yKTCA ONA Bbl60pa (t)yHKLWIVI BbIXOOHbIX
KNnemMm.

Tabnuua 6.6. OnucaHve n HazHaveHve PyHKLUNA.

3HauveHune PyHKUMA OnucaHue 1 HasHavYeHue
0 HeT dyHkumm Y KrnemMMmbl HeT hyHKLUn
1 LoctmwkeHne Cwm. onucaHue k F09.24.
MakcuMarnbHon
YyacTtoTbl
2 DocTtwkeHne Cm. onucaHue k F09.20 u F09.21.
nonb3oBaTeNbCKON

Yactotbl FDT1

3 Asapus Knemma nepexoput B coctosiHue «BKJIT» npu octaHoBke
MY no npuymHe oTkasa.

4 Mpepynpexaexue M4 onpepensieT, NnpeBbIIAET NN Harpyska
0 neperpyake aneKTpoABuraTens nopor npeaynpexaeHns
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anekTpoaBuraTens neperpyske, Npexae Yem BbINOSHATb (PYHKLMIO
3awuTbl. Knemma nepexogut B coctosiHme «BKIT» npu
npeBsbiLLeHny nopora npeaynpexaeHus. MNMapametpsl
neperpy3kv anekTpoABuUraTernsi CM. B ONMcaHnm K
F05.09 no F05.11.

5 Mpepynpexaernne o | Knemma nepexoaut B coctosiHne «BKIT» 3a 10 cekyHa
neperpyake M4 [0 BKITOYEHUS 3aLLUTbI NO Neperpyake

6 Pa6oTa Ha HyneBoi | Knemma nepexogut B cocTosiHue «BKJI», ecnim MY
CKOpOCTY (HeT pabotaeT Ha HyneBoW BbIxoAaHON YacToTe. Knemma
BbIXOAHOrO curHana | nepexogut B coctosiHve «BblKIT» npu octaHose MY.
B COCTOSIHUM
ocTaHoBa)

7 Pa6ota Ha HyneBoi | 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 HocTtwkenne Knemma nepexogut B pexxum «BKI» npu goctmxkeHnmn
BEepXHen BepxHen npeaensHon
npeaensHoi 4acToThl.
4acToThl

9 Hoctwkenne Knemma nepexoaut B coctosiHue «BKIT» npu
HUXKHe [OCTUXEHUM HUXHETO Npeaerna 4acToThl.
npeaenbHo Knemma nepexogut B coctosiHue «BbIKI» npu
4acToTbl (HeT ocTaHose 4.

BbIXOHOro curHana
npv ocTaHoBe)

10 HoctxeHne Ecnu 3HaveHne focTuraet BeNnymHbI, YCTaHOBIIEHHOW B
YCTaHOBMNEHHOro F11.08, knemma nepexoguT B cocTosiHue «BKIT».
3HaYeHue CHETUMKa

1" Hocturiyto Ecnu 3HaveHne focTuraet BennymHbl, 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 AnuHbl
npeBbIlLAeT 3Ha4yeHne, yctaHoBneHHoe B F11.05.

13 Linkn MK Korga MNJIK 3aBepLuaeTt oavH LMk, Knemma BblaaeT
3aBeplueH MMMYNbCHBIN CUrHan AnUTensHoOCTLo 250 Mc.

14 Hocturiyto Knemma nepexoaut B coctosiHne «BKI», korga

CyMMapHoe Bpemst
B COCTOSIHUM
paboTbl

cymmapHoe Bpems paboTbl M4 npesbiluaeT 3HaveHue,
ycTaHoBneHHoe B F09.16.

115 instart-info.ru



15 HocTtwkenne Knemma nepexopgut B coctosiHne «BKJI», ecnn
BepxHeun BbIXoAHas vacTota MY gocturaet BepxHero unu
npepenbHoi HWXHero npeaena.

WIN HKHEN
npezensHon
YacToTbl

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

KpyTALLErO €Cnu B peXvme ynpasneHnsi CKOPOCTbIO BbIXOAHOW
MOMeHTa MOMEHT JoCTUraeT npeaena KpyTALWero MoMeHTa.

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

KpyTALLEro eCnu B peXvme ynpaBneHnsi CKOPOCTbIO BbIXOAHOW
MOMeHTa MOMEHT fjoCTUraeT npeaena KpyTALWero MoMeHTa.

17 [oToBHOCTL Knemma nepexonut B coctosiHue «BKJ», ecnu Ha MY
K 3anycky noAaHo NUTaHne N He 0BHaPYXXeHO HEeUCTPaBHOCTEN.
(cocTosiHne
ocTaHoBa)

18 Pa6ota M4 Knemma nepexoput B coctosiHum «BKJ», korga MY B

coctostHun «PABOTA».

19 Al1> Al2 Korga curHan Ha aHanorosom Bxoge Al1 Gonblue,
YeM Ha aHanoroBoM Bxofe Al2, knemma nepexoanT B
coctosiHue «BKI».

20 Huskoe Knemma nepexoput B coctosiHne «BKJIl», ecnu Ha Bxof

HanpshxeHue MY nogaHo NOHWXKEHHOE HanpsbKeHue.

24 HocTtwkeHne Ecnu cymmapHoe Bpemsi BkntodeHus MY (F08.13)
CyMMapHoro npeBbILLAEeT 3Ha4YeHne, yctaHosneHHoe B F09.15,
BpeMeHMn BO KnemMma nepexoaut B coctosiHue «BKIT».
BKITIOYEHHOM
COCTOSIHWM

25 LoctmkeHne Cm. onucaHue k F09.22 u F09.23.
nonb3oBaTenb-

CKOW 4acToTbl
FDT2

26 DocTtwkeHne Cm. onucaHue k F09.31 u F09.32.
YyacToThl 1

27 HocTtkeHune Cwm. onucaHue K F09.33 u F09.34.
YacToTbl 2

28 LoctmkeHne Cm. onucaHue k F09.39 u F09.40.
ToKa 1

29 HocTtwkeHne Cwm. onucaHue K F09.41 u F09.42.
Toka 2

30 HocTtwkeHne Ecnun dyHkumsa Bpemenn (F09.43) aktuBHa, knemma
3afaHHoro nepexoauT B pexxum «BKJI» nocne Toro, kak TekyLee
BpEMEHN Bpemsi pabotbl MY gocTuraet ycTaHOBNEHHOMO

BpPEMEHU.
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31 LoctmkeHne Ecnu curdan Ha aHanoroeom Bxoge Al1 6onbLue
npegena ypoBHs 3HaveHus F09.47 (BepxHui1 Npefen BXo4HOMo
curHana Al1 HanpsbkeHust Al1) unu Huxe 3Havenns F09.46

(HWXHWIA Npeaen BxoAHOro HanpsbkeHus Al1), knemma
nepexoauT B coctosiHe «BKIT».

32 MapeHve Harpysku Knemma nepexoaut B coctosiHue «BKIT» npu nageHun
0o 0 Harpysku fo 0.

33 Pesepc Knemma nepexoaut B coctosiHue «BKI», ecnn MY

pa6oTaeT B 06paTHOM HanpasneHuu.

34 XonocTow xon Cwm. onncanve k F09.22 n F09.23.

35 [octnxeHne Ecnu Temnepatypa pagmatopa mogyns M4 (F08.08)
3aAaHHoN [0CTUraeT 3aaHHOro NopOroBoro 3Ha4YeHus
Temnepartypbl TemnepaTypbl B napametpe (F09.48), knemma
CUIMOBOrO MoAyns nepexoauT B cocTtosiHne «BKJT».

36 [MpeBbilweHne Cwm. onwncanve k F09.37 n F09.38.
npenenos
BbIXOHOTO TOKa

37 [ocTtmkeHne Knemma nepexoaut B coctosiHum «BKIT» npu
HUXHEN NpeaenbHoii | JOCTWKEHWUM HYDKHEro npeaena vactotel. 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
(npopomkeHne cocTosiHMM «BKJT».
paboTbl)

39 MpeanynpexaeHue Ecnu TemnepaTtypa anekTpoasuratens
0 neperpese pocTturaet Temnepartypbl, yCTaHOBIEHHOW B
QNeKTpo- F05.59 (nopor npegynpexaeHnsi 0 neperpese
asurartens anekTpoABuraTenst), knemma nepexoauT B

coctosHne «BKI».

40 HocTturHyTto Ecnu Tekyluee Bpems pabotbl MY npesbiwaet
Tekylee Bpemsi 3HayeHue F09.54, knemma nepexoamT B
paboTbl cocTosiHue «BK/».

®PyHKUMO- 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 eaniny: HDO

KNemMmm Pa3psig necstkos: pene T
Pa3spsig coTeH: pene R
Paspsig Tbicsy: MO1
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Mcnonbayetcs ansa yctaHoBku noruku knemm HDO, pene T, pene R, MO1.

*0: nonoxuTenbHasi noruka

CwvrHan Ha BbIXOAHOM TepMuHane nosiBnsgercs npu nogknodeHnn k COM u
ncyesaet npu otkodeHnn ot COM.

*1: oTpuuatensbHas noruka

CwurHan Ha BbIXOOHOM TepMuHane ucdesaeTt npu nogknodeHnn k COM u
nosiBnsieTcst npu otknoveHun ot COM.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoa. U3m.
HanbHbIV KoA cyHKUMMN 3Hau.
F07.07 Bpewms 3apepxkun 0,0 ~3600,0 c 00c o
cpabatbiBaHus (cbyHKUMS OTCYTCTBYET B
HDO LCI(S))
F07.08 Bpewms 3agepxkun 0,0 ~3600,0 ¢ 0,0c o
cpabatbiBaHua T (cbyHKUMSA 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 c 0,0c o
cpabatbiBaHns MO1 | (cbyHKLMS OTCYTCTBYET B
LCI(S))

OTn napameTpbl MCMOMb3YKTCA AN YCTAaHOBKM BpPEMEHU 3adepXKKu
BbIXogHbIX knemm HDO, pene T, pene R, MO1 oT n3mMeHeHus COCTOsIHMA O0
akTuyeckoro cpabatbiBaHNS KNEMMBbI.

DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBoga. Uzm.
HanbHbIN KOA OyHKLUUU 3Hau.

F07.12 BbiGop ¢yHkuum 0~15 0,0c o
Bbixoga HDOP

F07.13 BbiGop ¢yHKLMM 0~15 0,0c o
Bbixoga AO1

F07.14 Bbi6op yHKLMM 0~15 0,0c o
Bbixoga A02
(cpyHKups
OTCyTCTBYET B
LCI(S))

YacToTa BbIXOAHbLIX UMMynbcoB knemmbl HDOP nsmeHsieTcs B guanasoHe
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 kI'y. BeixogHow curHan ananasoHa AO1 n AO2 coctasnset 0-10 B unu
0-20 MA.
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Tabnvua 6.7. 3aBUCUMOCTb MeXay AMana3oHamyt WMMYNbCHOTO U @HaroroBOrO BbIXOAOB W
COOTBETCTBYOLUMMI 3HAYEHUSIMU (OYHKLUIA

3HauyeHune DYHKUNA OnucaHune 1 Ha3HaveHue
0 OnopHas YacTtoTa Ot 0 10 MaKcMManbHOW BbIXOAHOW YacToTbl
1 Pab6ouasi 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 BeENUYMHBI HOMUHANBLHOMO
HanpsbxeHus MY
4 BbixofHas ckopocTb OT 0 4O MaKCUMarbHOW CKOPOCTH
BpaLLeHUs
5 BbIXogHOM KpyTALLMIA Ot 0 fo ABYKPATHOrO HOMMHAILHOTO
MOMEHT MOMeHTa auraTens
6 BbixogHasi MOLLHOCTb Ot 0 fo ABYKPaTHOW HOMUHAMBHOW
MOLLHOCTM ABUraTens
7 VMnynbcHebIv BXOA, 0,01 ~ 100,00 kl'y
8 Al1 0~10B
Al2 0 ~10B (nnu 0~20 MA)
10 Al3 0~10B
1 3HayeHne AnuHbI oT 0 4O MakcMMarnbHOW 3a4aHHOW ANWHbI
12 3HayeHune cyétymka o1 0 8O MaKkcUMarnbHOro 3Ha4YeHus!
cYéTymka
13 CwrHan no ceteBomy 0,0% ~ 100,0%
npoToKony
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. U3sm.
HanbHbIN KOA, OyHKUMM 3Hau.
F07.15 KoadhcprumeHT -100,0 ~100,0% 0% o
cmeleHns A01
F07.16 Yeunenve -10,00 ~ + 10,00 1,00 o
curHana A01
F07.17 KoadhdprumeHt -100,0 ~100,0% 0% o
cmetleHust A02 (cbyHKUMSI OTCYTCTBYET B
LCI(S))
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F07.18 Yeuneruve

curHana A02

-10,00 ~ + 10,00
(dbyHkuma otcyTeTeyeT B LCI(S))

1,00 o

MapameTpbl MCNonb3ylTCA AN KOppekuMn Apenda Hyns aHanorosbiX
BbIxo#oB. Ecrin «b» — cmeweHne Hynsa, «k» — ycuneHue, «Y» — curHan
nocne Koppekuuu, a «X» — curHan Ao Koppekuum, To hakTU4eckunii BbIXOAHOWM
curHan: Y = kX + b.

Koadhduument cmelenust Hyna 100% ans AO1 n AO2 cootsetcteyeT 10
B (unn 20 mA). Hanpumep, ecnv yHKUMS aHanoroBoro Bbixoga — paboyas
4yacToTa, U OXMOAeTCsi, YTO BbIXOAHOW curHan 6yaet 8 B npu vactote 0 'y, a
3 B npu makcumarnbHOW YacToTe, TO KO3MMULIMEHT YCUNEHUSI [OIMKEH ObiTb

yCcTaHoBneH Ha -0,50, a cmelleHne Hyns yctaHaenmBaeTtcs Ha 80%.

DyHKUMO- HasBaHue [rana3oH HacTPOWKU 3aBog. U3m.
HanbHbIN KOA byHKUUM 3Hau.
F07.19 Yeunenve 0~ 10,00 0 o
curHana A01
F07.20 Bpewms 0~10,00 0 o
uneTpoBaHUA (cpyHkumsi otcyteTByeT B LCI(S))
A02
F07.21 Bpewmsi 0~ 10,00 0 o
unsTpoBaHua (cbyHkums otcyTetayeT B LCI(S))
HDO
Bpewmsi BbixogHoro dunstpa AO — onpefeneHvne 4YyBCTBUTENbHOCTU
aHanoroBoro BbIXoaa. I'Ipm konebaHusx Ha aHanoroBoMm BbIXoOe MOXeT
BO3HUKATb HEeKOppeKTHas TpaHcnAuma curHana. ﬂﬂﬂ YMEHbLUEeHUA

KonebaHu 3TOT NapameTp MOXET OblTb 3HAYUTENBHO YBEMUYEH, HO MPU 3TOM
YyBCTBUTENMLHOCTb @aHANOrOBOrO BbIXO4a CHUXKaETCS.

4acToTHOro
VMMYNbCHOrO
Bbixoga HDO

LCI(S))

®DyHKUMO- HaszBaHue [nana3oH HacTPoMnku 3aeoga. U3m.
HanbHbIA KOA pyHKUMM 3Hau.
F07.22 BepxHuii 0,01 ~ 100,00 k'y 50,00 o
npepgen BbICOKO- | (pyHKLMS OTCYTCTBYET B Ky

OT1oT KOpA beHKLlVII/I ncnonb3yetca ansa Bbl60pa MaKCUMarbHOW 4acTOTbl

BbIXOOHOINo uMMNynbeca,

BbICOKOYACTOTHOIo MMNyrbCHOro BbiXxoAa.
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Mpynna F08: ¢pyHKLUMM NnaHenu ynpaBneHUs 1 MOHUTOPUHra

COCTOSAHUA
®DyHKUMO- Ha3BaHue [nana3oH HacTPOMNKK 3aBog. Usm.
HanbHbIA koA, yHKUMn 3Hau.
F08.00 Maponb 00000: naponbHas 3awmTa 00000 o
nonb3oBarens HeakTuBHa

00001 ~ 65535

Mpu BBeAeHWM Nto6oro 3HaveHus, otnnyHoro ot «00000» ByaeT yctaHOBMNEH

nonb30BaTENbCKAN Maporb.

[ns coxpaHeHus napons HeobxoaMMo HaxaTtb
kHorky «BBO[». Maponb Takke OyAeT COXpaHeH, ecrnv He MNpOVCXOAUT
HaXxaTui B Te4yeHne 1 MUHYTHI.

DyHKUMO- HasBaHue [urana3oH HaCTPOMKHU 3aBog. Uam.
HanbHbIW KOA pyHKUMK 3Hau.
F08.02 KHonka CTOI/ 0: aKTMBHa TOMNbKO Mpu nogade 1 o
CBPOC KOMaHA nycka/ocTaHoBa C naHenwu
ynpaeneHus
1: akTMBHa Npw NOBOM UCTOUHUKE
KOMaHA nycka/octaHoBa
F08.03 Otobpaxaemble | 0000 ~ FFFF h.008F
napameTpbl BuTt 00: paboyas yacTtota 1 ('u)
MOHUTOPUHra But 01: onopHas yactota (')
B pexvime But 02: BbIxogHOM TOK (A)
paboTbl But 03: BbIXOAHOE HanpsbkeHue
(ocHOBHbIE) (B)

But 04: oToGpaeHue ckopocTun
Harpysku

But 05: BbIxogHas MoLHoCTb (KBT)
But 06: BbIxogHON MOMEHT (%)
But 07: HanpspkeHue 3BeHa
nocTosiHHOro Toka (B)

But 08: onopHbIn curhan NAO-
ynpaeneHus

But 09: obpatHas ceasb M-
ynpasneHus

But 10: cocTosiHMe BXOOHbIX
Knemm

BuT 11: cocTosiHne BbIXOAHbIX
KnemMm

But 12: HanpsbkeHne Ha Al1 (B)
BuT 13: HanpsbkeHue Ha Al2 (B)
But 14: Hanpsixerue Ha Al3 (B)
But 15: TekyLuee 3Ha4eHne
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
LUeCTHaALATEPUYHbIN KBMBANEHT MOMyYMBLLErOCS ABOMYHOIO Yncna.

Hanpumep, npu 3HaveHun no ymonyanuio h.008F (B ABOMYHOW cucteme
0000 0000 1000 1111), T.e. oTOBpaxkatoTca paboyas yactota ('u), onopHas
yactoTa (I'u), BeixogHon Tok (A) n BbixogHOe HanpsbkeHue (B), HanpskeHve
3BEHa MOCTOSIHHOTO Toka (B).

[7 16 Is a [3 ]2 [1 o]

Pabouas yactota (I'u)

OnopHas vacToTa (I'u)
BbixozHoi Tok (A)

BbixoaHoe HanpsixeHwe (B)
OTobpaxeHne CKOPOCTU Harpy3aku
BbixoaHas molHocTb (KBT)

BbixozHoM MOMEHT (%)
Hanpspkenue Ha 3MT (B)

[25]14]13]12]12]10]s [8 ]

OnopHbiit curkan MAA-ynpaenexns
3H-e curHana obpatHoit cesian MUO-ynp-s
CocTosiH1E BXOAHBIX KIeMM

———— CocTtosiHue BbIXOAHbIX KNnemMm

Hanp Ha Al1 (B)
Hanpsixenve Ha Al2 (B)
Hanp Ha Al3 (B)

3HaueHue cuyétunka

DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBop. Uam.
HanbHbIW KoA OyHKUMM 3Hau.
F08.04 Otobpaxaemble | 0000 ~ FFFF h.0000
napameTpbl But 0: 3HaveHue AnuHbl
MOHWTOPWHra B But 01: ctynenb MK
pexvime paboTbl But 02: yacTota
(aon-Hele) BbICOKOYACTOTHOIO MMMYSbCHOMO

BxoAaa (k)

But 03: paboyas yacrtota 2 (I'u)
But 04: ocTaBLleecs Bpems
paboTbl

But 05: HanpspkeHue Ha Al1 oo
Koppekumn (B)

But 06: HanpsbkeHue Ha Al2 no
Koppekuuu (B)

But 07: HanpshkeHue Ha Al3 no
Koppekuuu (B)
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But 08: nuHenHas ckopocTb
But 09: Tekyliee Bpemsa
BKITOYEHNS NUTaHWS (4)

BuTt 10: TekyLiee Bpemsi paboTbl
(MUH)

But 11: yacTtota
BbICOKOYACTOTHOTO MMMYIbCHOMO
Bxoga (kl'y)

But 12: ycTaBka ¢ npoTtokona
cesasn ModBUS RTU

BuTt 13: 3HayeHune curHana
obpaTHo CBA3KN aHKkoAepa
(ckopocTb ()

14: YyacToTa MCTOYHMKA YaCTOTbI
A

(Tw)

15: YyacToTa UCTOYHMKA YaCTOTbl
B (ru)

[7 ls Is 4 [3 [2 [1 o |

[25]14]13]12]11]10]0 |8 |

3HayeHune AnuHbI

CoctosiHue MK

3HayeHwWe BbICOKOHACTOTHOro BxoAa (KIL)

Pa6oyas yactoTa 2 ('u)
OcrTasBLueecs BpeMs paboTbl

Hanpsikenue Ha Al1 go koppekuum (B)

Hanpsixenune Ha Al2 o koppekuum (B)
HanpsxeHue Ha Al3 o koppekuum (B)

JnHeiiHas ckopocTb

TekylLiee BpeMsi BO BKIMIOYEHHOM COCTOSIHUM

TekyLiee Bpems paboTbl (MUH)

YactoTa HacTponku MMnynbco. (kM)

3HaueHune curHana no ceTeBomy nNpoToKony
3HaueHue curHana obpaTHoi CBA3N aHKkoaepa
OtobpaxeHue curHana yactotbl A (My) (Mu)

OTobpaxeHue curHana yactotbl B ('y)

Ecnu B cocTosiHum paboTbl Heobxoaumo oTobpasuTb NnapameTp, ycTaHoBUTE
n ycraHosute B napametpe F08.04
LIeCTHaALaTepUYHbI 3KBMBANEHT 3TOro ABOMYHOTO YMcha.

3HauveHure no ymonyanuio h.0000 3HauuT, 4TO AOMOMHUTENBHbIE NAapameTpbl

COOTBETCTBYIOWMIA pa3psg Ha 1

He oTobpaxarTcs No yMOon4aHuio).
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Mapametpbl F08.03 1 F08.04 ncnonb3yloTca ANs yCTAHOBKM 3HAYEHWUW,
KoTopble oTOGpaxatoTcs, korga MY B cocTosiHum paboTtbl. Bcero MoxHO
NpOCMOTpPETb A0 32 napameTpoB paboyero COCTOSAHUS.

®DYHKUMOHANbHbIN HasBaHue [rana3oH 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 NOCTOSAHHOTO TOKa
(B)

But 02: coctosiHne
BXOAHbIX KNEMM

But 03: coctosiHne
BbIXOAHbIX KNEMM

But 04: onopHoe
3HaveHve M-
ynpaeneHus

But 05: HanpsxxeHue Ha
Al1 (B)

BuT 06: HanpsixeHwe Ha
Al2 (B)

But 07: HanpsxeHne Ha
Al3 (B)

But 08: Tekywee
3HayeHne cHéTunka
But 09: TekyLiee
3HayeHue OMuHbI

But 10: cTyneHb MK
But 11: nuHenHas
CKOPOCTb

But 12: yactota
BbICOKOYACTOTHOIO
mmnynbcHoro Bxoaa (Ku)

[7 L Is a [3 ]2 {1 o]

OnopHas yacToTa (')

HanpsixeHue Ha 3MMT (B)

COCTOsIHUE BXOAHBIX KNeMM
CoCTOsiHUE BbIXOAHbIX KIEMM
OnopHoe 3HaueHuve MNO-ynpaenexus

Hanpsikenne Al1 (B)
Hanpsxenue Al2 (B)
Hanpsxenue Al3 (B)
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[15[14]13][12]11]10]0 8 ]

3HaueHue cuéTunka
3HayeHue AnuHbI
CoctosiHue MK
TnHeiiHas ckopocTb

Hactpoiika umnynbcHoro Bxoaa

BapesepBupoBaHo

BapesepBupoBaHo

Ecnm B cocTosiHuM ocTaHoBa

3ape3sepBupoBaHo

HeobxogmMmo oToOpasunTb napameTp,

yCTaHOBUTE COOTBETCTBYOLNIA pa3psaa Ha 1 n yctaHoBuTe B napameTtpe F08.05

LIJeCTHa,D,U,aTepVI‘-IHbIVI SKBMBArlIeHT 3TOro ABOUYHOrO 4ncna.

3HavyeHne no ymonyaHuto H.0063 (B gsowyHon cucteme 0000 0000
0110 0011), T e oTtobpaxaetcsi onopHas uyactota(ly), HanpspbkeHue 3BeHa
nocTosiHHOrO Toka (B), HanpsbkeHune Ha Al1 (B), HanpsbkeHune Ha Al2 (B).

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. U3m.
HanbHbIW KoA dyHKUMM 3Hau.
F08.06 KoadbcpuumenT 0,0001 ~ 6,5000 1,0000 o
oTobpaxeHust
CKOpOCTYU
anekTpoasuratens

OTOT napameTp WCMomnb3yeTcsi ONsl PerynupoBKM COOTHOLLEHUS MeXay
BbIxogHow yactoton MY F08.12 1 otobpakeHnem CKOPOCTU Harpy3sku.

paboTbl

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIN KoL pyHKUUU 3Hau.

F08.07 Tekyuwas 0,0 ~ 100,0°C - °
Temneparypa
BbINPAMUTENBLHOTO
mocTa

F08.08 Tekywas 0,0 ~ 100,0°C - °
Temnepatypa
CMNOBOro Moayns

F08.09 Bepcusa - - .
nporpaMmHoro
obecneyeHust

F08.10 CymmapHoe Bpemsi 0~655354 - .
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F08.11 CepuiHbIN HoMep - - .
nagenus
MapameTtpbl F08.07 ~ F08.11 ncnonb3ytoTcs TOMNbKO A MOHUTOPWHIA.
DyHKUMO- HasBaHnue dyHkuum [Ourana3oH HacCTPOWMKnN 3aBog. Uam.
HanbHbIN KOA 3Hau.
F08.12 Konunuectso 0: 0 paspsagos 1 o
pa3psigoB nocrne 1: 1 pa3psig
3anaTon ans 2: 2 paspsiga
oTobpaxeHns 3: 3 paspsapa
cKopocTh
anekTpoasuraTens

F08.12 ucnonb3yeTcs Ans yCTaHOBKM KONMMYECTBA 3HAKOB A1 0TOOpaXxKeHns

CKOPOCTU Harpy3sku. Huxe npueBoguTcs npumep, 06bACHAOLWNIA, Kak paccuntatb
KO3(PhULMEHT ONSA KOPPEKTHOrO OTOBPAXKEHNSI CKOPOCTU BpaLLEHWS:

npegnonoxvmM, u4to FO08.06 (koadphmumMeHT oTOBpaxkeHnss CKOpoCTU
BpalleHus) paseH 2.000, a F08.12 paBeH 2 (2 paspsiga). Korga pabouas
yactota N4 coctasnset 40,00 "y, ckopocTb Harpy3ku coctaensieT 40,00x2,000
= 80,00 (oTobpaxkeHne ¢ AByMS paspsiAamu nocrie 3ansiton).

BKNKOYEHUA NMUTAHUA

®DyHKLMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA KoA PyHKUMUU 3Hau.
F08.13 CymmapHoe Bpemsi 0~655354 .

Ecnu Bpems gocturaeT yctaHOBNEHHOro 3HaveHuns B napametpe F09.16, To
BbIXOAHas Knemma ¢ dyHkumen 24 nepexogut B coctosiHne «BKIT».

®DyHKLMO- HasBaHue dyHKumun [nana3oH HaCTPOWKHU 3aBog. U3sm.
HanbHbIN KoL 3Hau.
F08.14 ObLee - °
3HepronoTpebneHue

Mcnonb3yetcs anst otobpaxeHuss cyMMapHOro aHepronotpebnexus MY go
TeKyLLEero MOMeHTa.
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Mpynna F09: pacwmpeHHble hyHKLMU

®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 ¢ o
3ameanenHus 3
F09.04 Bpewms pasroHa 4 0,0 ~6500,0 ¢ o
F09.05 Bpewmsi 0,0 ~6500,0 c o
3amennenus 4

MmeeTca yeTbipe rpynnbl BpEMEHU pasroHa/daMmeaneHuns, Mexay KoTopbiMu
MOXHO MEPEKMoYaTbCsl C MOMOLLBI Pa3fMYHbIX KOMOWHALIMA COCTOSIHUIA
knemMm umdpoBbix Bxodos (S). NMoapobHee cm. onucaxune ¢ F06.01 no F06.05.

DyHKUMO-
HanbHbIN KOA

HasBaHue
pyHKUMUM

[nana3oH HacTPoMnku

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
3amenneHvs
NS TONYKOBOrO
pexvma

0,0 ~6500,0 ¢

20,0c

3TN napameTpbl WCMONb3yTCS ANS ONPeferieHnst YacToTbl, a Takke
BpPeMeHw pasroHa/3ameanenus MY npy Ton4ykoBom pexkmme. Pexum 3anycka —
«Mpsamon nyck» (FO1.00 = 0), a pexum ocTaHoBa — «3ameaneHve Ao
ocTaHoBa» (F01.08 = 0) BO Bpemsi TONYKOBOIO pexunmMa.
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DyHKLUMO-
HanbHbIA Koa

HasBsaHnue
hyHKUUM

[nana3oH HacTPOWKK

3aBog. U3m.
3Hau.

F09.09

Yactota
ckaykoobpasHoit
nepecTponKu
Touka 1

0,00 My ~ (F00.03)

0,00 'y o

F09.10

YactoTa
ckaykoobpasHoit
nepecTponku
TouKa 2

0,00 'y ~ (F00.03)

0,00 'y o

F09.11

[nanasoH
ckadkoobpasHoii
nepecTponku

0,00 'y ~ (F00.03)

0,00 'y o

®YHKUMS ckaukoobpasHO NepecTPoNKI YacToTbl UCMONb3YeTCs ANs TOoro,
4TO6bI 3bEXKaTh BXOXKAEHUS paboyeit YacToTel NpeobpasosaTens B AManasoH
PEe30HaHCHbIX YacToT cucTeMbl Npueoda. B npeobpasoBaternie 4acToTbl cepum
LCl MOXHO YCTAHOBUTb [BE TOYKM CKA4YKOOOPa3HOW MepecTporkn YacToTbl,
nocre HacTPOWKIN KOTOPbIX, KOr4a OMopHast YacToTa okasblBaeTcsi B npegenax
pEe30HaHCHOTO [ManasoHa 4acToT, BbIXOAHasi 4yacTota npeoGpasosartens

aBToMaTM4yeckn BbIXOOAUT 3a npegenbl

PEe30HaHCHOro guanasoHa, 4To

npepoTBpaLiaeT paboTy Ha pe3oHaHCHOW YacTtoTe. MNMpuHUMN paboTbl NokasaH
Ha pUcyHke 6.14.

YacrtoTa
nepecTpoiku 1

YacToTa
nepecTpoiiku 2

ckaukooBpasHoii

cKkaukooBpaaHoli

A BbixoaHas yactota (')

[wnana3oH

[wnana3oH

Bpewms (t)

4

Puc.6.14 NpuHyun pabomsl yHKUUU CKa4KoobpasHoU rnepecmpoulku
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®DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBog. Uam.
HanbHbIV koA byHKUUM 3Hau.
F09.12 Maysa npu cmeHe 0,0 ~3000,0 ¢ 0,0c o
HanpaBsneHus
BpaLLeHns

Mcnonb3yetca ans yctaHoBKM BpeMeHu nay3bl Ha paboden yactote 0 Iy
npy CMeHe HanpaeneHUs BpaLleHusi, kak Noka3aHo Ha pucyHke 6.15

BebixoaHas vactota (Mu)

] \ Bpamenune
Brepen

Bpems (1)

Bpems naysbl

O6patHoe BpalLieHne

Puc.6.15. Bpems nay3bl npu cMeHe HarnpasieHus epaueHus

>

DYHKUMOHaNbHbIA HasBaHue [nana3oH HacTPOMKK 3aBopg. Uam.
koA byHKUMU 3Hau.
F09.13 PaboTa B 0: paspelueHa 0 o
NPOTVBOMOIOKHOM 1: 3anpelyeHa
HanpasneHuu
BpaLleHns

WcnonbayeTcst Ans 3anpeta BpatieHus MY B o6paTHoM HanpasneHuu.

BbICTaBMNEHUN
YacToTbl HIKE
HVDKHEW npeaensHom

npenenbHoN Yactote
1: ocTtaHoB

2: pabota Ha HynesoW
yacTtoTte

®DyHKUMO- Ha3BaHue dyHKUMMU [urana3oH HaCTPOWKHU 3aBoga. Usm.
HanbHbIN KOO 3Hau.
F09.14 [Oencteue npu 0: paboTa Ha HWXHEN 0 o

Wcnonb3yeTtcs anst 3agaHus pexxvma pabotel 14, koraa onopHas vactoTa
HWXXE HWXKHEW npeenbHON.
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BpPEMeHU
BKIMOYEHWS TUTAHNS

DyHKUMO- HasBaHue [rana3oH HaCTPOWKHU 3aBog. U3m.
HanbHbIW KOoA byHKUMN 3Hau.
F09.15 Mopor cymmapHoro | 0 ~ 65000 4 Oy o

CooTBeTCTBYOLLAs BbIXOAHAs KNemma nepexoaut B cocTtosiHne «BKIT», ecnn
Bpems B F07.13 gocturaet 3HavyeHus1, yCTaHOBIEHHOIO B 3TOM napameTpe.

BpeMeHU paboTbl

®DyHKUMO- HasBanue [nana3oH HaCTPOWKH 3aBog. Usm.
HanbHbIA koA yHKUMN 3Hau.
F09.16 Mopor cymmapHoro 0 ~ 65000 4 Oy o

CoOTBETCTBYIOLLASA BbIXOAHASA KIeMMa nepexoauT B cocTosiHue «BKIy, ecrin
Bpemsi B F08.10 gocturaet 3HaveHus1, yCTaHOBIIEHHOIO B 3TOM NapameTpe.

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIA Kof pyHKUUU 3Hau.
F09.17 3awura ot 0: oTknoYeHa 0 o
aBTOMaTUYECKOro 1: BKINOYeHa
nepesanycka

Ecnn ycraHoBneHo 3HauveHve 1, 1o Y He 3anyckaeTcs nNpu akTUBHOM
curHane Ha Kremme nycka (ecrnm BXodHasi KNeMMa HaxoAuTCsl B COCTOSIHWM
«BKJI» pgo nogauv nutaHma unu nocne nosieneHuu otkasa). MY BbINOAHUT
3aryck TonbKo Nocre Toro, kak komaHaa byaeT OTMeHeHa 1 CHoBa 3ajaHa.

CHWXEHUA 4acToTbl

DyHKUMO- HasBaHue dyHKUMMn [uana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIW KOA4 3Hay.
F09.18 KoHTponb ckopocTtu 0,00 ~ 10,00 'y, 0,00 'y o

®yHKUMS  uMcnonbayeTca Ans GanaHcMpoBKM pacnpeaeneHns paboueit

Harpyasku,

Koraa

HECKOITbKO

anekTpogsuratenem

MCNonb3yrTca

ons

yrnpaBneHus OOHON N TOW Xe Harpyskon. BeixogHasa vactoTa MY ymeHbLuaetcs

C yBenuyeHnem

Harpysku.

MoxHo

YMEHbLNTb

pabouyto

Harpysky

aneKkTpoasuratensd, yMmeHbLUMB BbIXOOHYHO HYacToTy, peann3oBas 6anchmpOBKy
pa6oqel7| Harpys3ku mexay HeCKOJNbKUMMW 3r1eKTpoaBuraTenamun.
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®DyHKUMO- HasBsaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIN KOO OyHKLMM 3Hau.
F09.19 BbiGop 0: anekTpogguratens 1 0 [u]
anekTpoasuratens | 1: anektpoasuratens 2
MpeobpaszoBatens 4YacToTbl nogdepxuBaer 2 Habopa HacTpoek
aneKkTpoasuratens.
®DyHKUMO- Ha3BaHue dyHKuMun Jnana3oH HacTPOMKu 3aBog. Usm.
HanbHbIN KoL 3Hau.
F09.20 3HaveHue yactoTbl | 0,00 'y ~ (FO0.03) 50,00 o
FDT1 My
F09.21 [unanasoH 0,0 ~100,0% 5% 5]
obHapyxeHus
yactoTbl FDT1
F09.22 3HaveHwue 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 4yactoTa Bbilwe, Yem 3HaveHne F09.20, BbixogHas knemma ¢
COOTBETCTBYHOLLEN hyHKUMern nepexognT B cocTosiHne «BKJl». Ecnn paboyas
yacToTta Huxe 3HadeHnsa F09.20, BbixogHas Krnemma oTKyaeTcs.

[laHHble NnapaMeTpbl UCMOMb3YTCS AN YCTAHOBKU 3HAYEHNs1 0OBHapyKeHus
BbIXOAHOW YacTOThl M 3HaYeHus ructepesmca. 3HaveHvne F09.21 npegcrasnsiet

cobon NpoueHTHOe COOTHOLUeHUe 4YacToTbl

obHapyxeHusi yactoTbl (F09.20).

BbixoaHas vactota (I'y) 1

3
CurHan obHapyeHns [OCTUXKEHWA 4acToTbl

(MO, pene)

YposeHb FDT

BKN.

rmcrepesunca

K 3Ha4YeHuo

I vetepeanc FDT = F09.20 * F09.21

» Bpewms (t)

- 5 Bpewa(t)

Puc.6.16. 3HayeHus1 06HapyeHuUs 8bIXOOHOU Yacmombl
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DYHKUMOHANbHbIN HasBaHue cyHKkuum OunanasoH 3aBoa. Uzm.
Koo HaCTpOﬁKM 3Hau.
F09.24 [Ounana3soH goctuxkenus | 0,0 ~ 100,0% 0% o
MaKcMmanbHon (F00.03
4acToThbl (MakcumanbHast
YyacrtoTa))

Ecnun paboyas yactoTa NY HaxoguTcs B npefenax ykasaHHOro auanasoHa
4YacToTbl, BbIXOAHAs KMeMMa C COOTBETCTBYHOLEW (OYHKUMEN nepexoauT B
cocTosiHue «BKI». MprHUMn paboTbl Noka3aH Ha crieayolwemM pucyHke 6.17.

BrixogHas vactota (I'y)

3apgaHue YacToThl

CurHan oGHapyeHus
[LOCTWAEHUA YacTOThl

I—L{uanaaou ofHApYKEeHUA

....... i

BKIL

e e e

i e i

BKI.

P Bpewma (1)

- Bpema (1)

Puc.6.17 [uana3oH docmuxxeHuUsi MakcumarbHoU Yyacmomal

nepecTpoiika 4acToTbl
BO BpeMs pasroHa u
3amenneHus

1: BKNtoveHa

DYHKUMOHANbHbIN HaseaHue dyHKUmmn OwanasoH 3aBop. Uam.
Kop, HacTPOMNKM 3Hau.
F09.25 CkaykoobpasHasi 0: BbIKMOYEHA 0 o

Korga paGoyas yacToTa HaxoaMTCs B Npeaernax AuanasoHa ckaykoobpasHom
NepecTpoKn YacToThl, (hakTuieckas paboyas yactota Byner nepeckakusaTtb
Yyepes 3afaHHylo amnuTyay (NepexoauT HenoCPeACTBEHHO OT CaMOii HU3KOM
4acTOThl CKayka [0 CamMol BbICOKOM YaCTOThl CKayKa).
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BbixogHasi yacToTa (')

Am nnuTyaa 4actoTbl

CxkaykoobpasHast CKauka

nepectpovika 2

AmMnnutyaa yactoThbl
CKa4ka

CkaykoobpasHast

nepectpovika 1 Bpewms (1)

Puc. 6.18. CkaykoobpasHas nepecmpolika 4acmomal

DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIW KOA PyHKLUU 3Hau.
F09.28 Yactota 0,00 Iy ~ (F00.03) 0,00 'y o
nepeknioyeHuns
Mexzay BpeMeHeM
pasroHa 1 n

BPEMEHeM pasroHa

F09.29 YacToTa 0,00 'y ~ (F00.03) 0,00 'y o
nepeknioyeHns
Mexay BpeMeHeM
3ameaneHvs

1 v BpemeHem
3amennenus 2

OTa (t)yHKLI,VIFl aKTUBHA, Korga Bbl6paH anekTpoasuraTenb 1,a nepekrn4vyeHne
Mexay pasHbiMu  BpemMeHamMu paerHa/samep,neHMﬂ He BbINONHAETCA C
NMOMOLLBIO KNeMMbI S.

A BbixogHas vactora (My)

Onopkan Yacrota

F09.28

F09.29

Bpewa (1)

»
2

|

Bpems

BPG:MI
pasroxa 2 3ameaneHma 2

Bpema

pasrona 1 Bpema

3ameaneHnA 1

Puc.6.19. Yacmoma nepekntoqeHusi Mexady epemeHeM 3amedneHust
Mpy pasroHe, ecnu BbIXOAHas 4YacToTa MeHblue 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 3HaveHusa 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, hyHKUMN 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 YacToTbI 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
perncTtpaumm, COOTBETCTBYKOLWAA BbIXOAHaA KnemMma nepexoanTt B pexnm

«BKI».

Bhﬂ(oﬂ,Haﬁ YacroTa

YacToTa perucrpauuu

CocroaHune

BbIXOo4HOTO pene

A

Y

BKI.

R

BbIKN.

BB, BbIKN.

[u1anasoH peructpauumn

Puc.6.20. 3asucumocmb cOCMOSIHUS 8bIXOOHO20 perle om Ouana3oHa 4Yacmomai

DyHKUMO- HasBaHue [uana3oH 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
XOI0CTOro XxoAa
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Ecnun BbixogHOM Tok MY paBeH nnm MeHblue ypoBHSi OBHapyXeHus Toka
XOfIOCTOro0  xoda, a NpOAOIKUTENbHOCTb MPEBBILLAET BPEMS  3aAepPXKKM
oBHapyXeHUst XONocToro XoAa, TO BbIXOAHAA KreMma C COOTBETCTBYHOLLEN
dyHKUMeN nepexoanT B coctosHne «BKI».

BbIXOAHO TOK A
YpoBeHb
oBHapyeHna Bpems
XOMOCTOro Toka -
F09.35 >
CurHan oGHapyeHna
XOMOCTOro Toka
BKI.
Bpemsa
A -
H »
—
Bpems 3agepkkn oGHapyKeHua
xonoctoro Toka F09.36
Puc. 6.21. ObHapyxeHue X0/10CmMo20 moka
DyHKUMO- HasBaHue [vana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIW KOA PyHKLUU 3Hau.
F09.37 YpoBeHb 0,0% - 3awuTa BbIKIOYeHa 200% o
neperpysku 0.1 ~300,0% (o1
anekTpoaBuraTensl | HOMUHANbLHOrO Toka
anekTpoasurarens)
F09.38 3apepxka 0,01 ~ 600,00 c 0,00 ¢ o
o6HapyeHus
neperpysku
anekTpoABuraTens

Ecnu BeixogHom Tok MY paBeH ypoBHI0 0OHapyXeHWs neperpysku no ToKy, a
NPOAOIMKUTENBHOCTb NPEBbILLAET BPEMS 3a4epXKKn 0BHapy>XeHUsi neperpysku,
BbIXOAHAs KMemma C COOTBETCTBYOLLEN (PyHKLUMEN MepexoauT B COCTOsiHWE
«BKJT».

®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
anekTpoaBuraTenst)
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 (DYHKUMEN MepexoamuT B COCTOSHUE
«BKJ».

A
BbixoaHon Tok
I [unana3oH Toka
pervcTpauy
Tok 1
perucTpayyi
Bpems
COCTOSIHYE BBIXOAHOTO pere Bkn. BKN. BKA.
Bbl m BbIKI. BbIKI.

Puc. 6.22. 3agucumocmb cOCMOSIHUS 8bIXOOHO20 perie om duarnasoHa moka

peaucmpayuu
®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
F09.43 OTcyeT BpeMeHn 0: BbIKMHOYEH 0 o
1: BKIOYEH
F09.44 VcTouHMK 3apaHus 0: (P09.45) 0 o
oTcyeTa BpEMEHU 1:Al1
2:AI2

3: AI3 (100% aHanorosoro
BXOZa COOTBETCTBYET
3HAYeHUI0 B NapameTpe
F09.45) (dbyHkumsA
otcytctayet B LCI(S))

F09.45 3apaHvie BpemeHun 0,0 ~ 6500,0 MyH 0,0 MyH [u}
otcyeta
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OTn napameTpbl WCMOMb3ylTCS ANA peanusaumn  yHKUMM  3adanHus
Bpemenu MY.

Ecnn napametp F09.43 yctaHoBneH Ha 1, MY HauMHaeT oTcYeT BpeMEHU
npu 3anycke. 1o AOCTWXEHWN YCTaHOBMEHHOW ANuTenbHOCTU Bpemenn MY
OCTaHaBMUBAaETCA aBTOMAaTUYeCKW, a BbIXOAHAS KreMMa C COOTBETCTBYHOLLEN

dyHKUMeN nepexoanT B coctosHne «BKI».

Kaxabin pas npu 3anycke MY HaumHaeT otcyeT BpemeHn ¢ 0 n cumTtaet
ocTaBlueecs BpeMsi. [1pogomKMTENbHOCTL NO BPEMEHU 3a4aeTcsl B MUHyTax
B F09.44 n F09.45.

®DyHKUMO- Ha3BaHue [nana3oH HacTPOMKK 3aBog. U3m.
HanbHbIA koA pyHKUMUU 3Hau.

F09.46 Kanubposka 0,00 B ~ (F09.47) 3.10B o
HWKHero npegena
ypoBHs curHana Al1

F09.47 Kanu6poska (F09.46) ~ 10,00 B 6.80B o
BepxXHero npegena
ypoBHs curHana Al1

OTn gBa napameTpa WCMonb3ylTcs ANst YCTaHOBKU MPeaernoB BXOAHOIO
HanpsbkeHuss ans 3awumtel Y. Korga 3HadeHve Ha Bxoge Al1 Gonblue, Yyem
3HayeHne F09.47 nnu meHblue, Yem 3HaveHne F09.46, BbixogHas knemma c
COOTBETCTBYHOLLEN pyHKUMeNn nepexoguT B cocTosiHne «BKJT», ykasbiBas Ha To,
410 Bx0og Al1 npeBbilaeT npegern.

®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aeoga. U3m.
HanbHbIA KoA cyHKUMN 3Hau.
F09.48 Mopor Temnepatypbl 0~100°C 75°C a]

CnoBoro moayns

Korga Temneparypa paguatopa N4 gocturaet 3Ha4yeHnst 3Toro napameTpa,
BbIXOAHAsA KnemMma C COOTBETCTBYHLLEN (DYyHKUMEN MepexoamuT B COCTOSHUE
«BKJl», ykasblBas Ha TO, 4TO TemnepaTtypa MoAyns AOCTUraeT NopOroBOro
3HaYeHs.

®DyHKUMO- HasBaHue [nana3oH HacTpomnku 3aBoga. Uzm.
HanbHbIA KoA PyHKUMMU 3Hau.
F09.49 YnpasneHve 0: BKMIOYEH TOMbKO BO 0 u]
BEHTUIIITOPOM Bpemsi pabotbl
oxnaxaeHus 1: BKIOYEH Bcerga

Mcnonb3ayeTtcs Ans HacTpolku paboyero pexuma BeHTunsitopa. Ecnu atot

napameTp ycTaHoBneH Ha 0, BeHTunsATop paboTaeT Toraa, korga pabotaet M4.
Korga MY B cocTosHMM ocTaHoBa, OXNaxaaroLwmii BEHTUNATOP paboTaeT, ecnu
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Temnepatypa paguatopa Bblwe 40°C, u npekpawaetr paboty, ecnu
Temnepartypa paguatopa Hwke 40°C. Ecnu aTOT napameTtp ycTaHoBneH Ha 1,
oxna»(,qaromwﬁ BEHTUINATOP NpoaoIKaeT paGOTaTb npu nogadvye nNUTaHUS.

DyHKUMO- HasBaHue [unana3oH HacTpomnku 3aBog. U3m.
HanbHbIA KoA pyHKUMUM 3Hau.

F09.50 [aBneHve Bbixoga 0,0 ~ (F10.01) 0 [u}
13 CrsLLEero pexmma

F09.51 Bpemsi 3apepxku 0,0 ~6500,0c 0,0c [u}
BbIxo4a u3
cnswero pexvma

F09.52 YacrtoTta nepexopa 0.00 'y ~ (F00.03) 0,00y | o
B CMALLMIA pEXNM

F09.53 Bpemsi 3agepxku 0,0 ~6500,0c 0,0c [u}
nepexoda B CrsiLumn
pexum

[aHHble napameTpbl MCMOMb3YKTCH AN peanu3auuy  «Crsiwero»
pexuMa Ons pelleHus 3adadvy no nopgepXaHuio MOCTOSHHOTO AaBneHust
BOAbl B cucTemax BofdocHabxeHus. MY nepexoauT B «ChsWMA» PEXUM U
aBTOMaTUYeCKV OCTaHaBMMBAETCS N0 UCTEYEHNN BPEMEHM 3afiepXKK/ nepexoaa
B «cnsawmny pexum (F09.53), ecnu onopHas YacToTa HUXe Unu paBHa YactoTe
nepexofa B «cnswwun» pexum (F09.52).

Bbixog n3 «cnsilero» pexumMa npou3onaeT, ecnv ornopHasi Yactota Gyaer
BbllLE MNKU paBHa 4acTtoTe Bbixoaa M3 pexuma (F09.50) n otcueta BpemeHn
3agepxkn (F09.51).

«Cnawmiiy  pexmMm He MoXeT pabotaTb npu peanusaumm
= | MWO-ynpaBneHuss B obGpaTHOM HanpaBneHuu (Korga 4acToTa
= | yBEMUUMBAETCA C YBENUYEHUEM curHana obpaTHol CBA3M).
Ona BkntodeHus [MU[-ynpaBneHuss B oGpaTHOM HanpaBneHun
HeobxoanMmo BbIKNUUTL «Crawwminy pexum (F09.50=0; F09.52=0).
[na peanu3auuv gaHHON BO3MOXHOCTW MpuW 3aka3e HeobxoamMmo
3anpocuTb cneyuansHoe oGHOBMEHUE.

Ecnn paBnenne npobyxaeHus n 4acToTa nepexoda B «CMALMN» Pexnm
ycTaHoBneHbl Ha 0, To AaHHble PYHKLMM OTKITHOYEHbI.
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HasBaHue
OyHKLMM

®DyHKUMO-
HanbHbIN KoL

F09.54

[nana3oH HaCcTPOWKMU 3aBoa. Uzm.

3Hau.

YcTaBka TekyLero
BpPEMEHMN paboThbl

0,0 ~ 6500,0 MyH 0,0 MyH [u}

Ecnu Tekylee Bpems paboTbl 4OCTUrAeT 3Ha4YEHWS, yCTAHOBMEHHOTO B 3TOM
napamMeTpe, TO BbIXOAHas KNnemMma C COOTBETCTBYIOLLEN (PyHKLMEN NepexoaunT B
cocTosiHue «BKIl».

DyHKLMO- Ha3BaHnue [unana3oH HacTpomnkun 3aBoga. Usm.
HanbHbIA koA byHKUUU 3Hau.
F09.55 BepxHuii npegen 0,00 ~ 15,00 'y 12,00My | o
paboyeit 4acToThbl
nepekIoyeHus
DPWM
[ecTBUTENBHO TONBKO ANS MeToAa ynpasnenusa U/F.
®DyHKLMO- Ha3BaHue [nana3oH HacTponkun 3aBoga. Usm.
HanbHbIN KOg OyHKUMM 3Hau.
F09.56 Cucrema LUAM- 0: acuHxpoHHas mogynsauus | 0 o
Moaynsumm 1: pesepB
[encTBuTensHO ToNbko Ans MeToga ynpasnexust U/F.
®DyHKUMO- HasBaHue [unana3oH HacTpomnkun 3aBoga. U3sm.
HanbHbIN KOg PyHKUMU 3Hau.
F09.57 Bei6op pexuma 0: 6e3 komneHcauumn 1 o
KOMMEHcaLmu 30Hbl 1: pexum komnexcauum 1
HeYyBCTBUTENBHOCTU | 2: PeXuM KomneHcauumn 2

OTot napameTp pekoMeHOyeTCA W3MEeHATb TOJNIbKO Mnpu chneunanbHOM

TpeboBaHum

ans
anekTpoABuraTens.

BOJHbI

pexunma KomneHcaumnm 2.

BbIXOOHOro
Bbicokass MOLLHOCTb npegnonaraetr KUcnonb3oBaHue

Hanps>XeHns

mnnu

konebaHwui

my6vHa LM

1~ 10: ypoBEHb CHUXEHUS

®DyHKLMO- Ha3BaHue [nana3oH HacTPoMnKku 3aBoga. U3sm.
HanbHbIA KoA yHKUMN 3Hau.
F09.58 BbiGopoyHas 0: HeaKTUBHa 0 o

oot napameTp MOXHO MUCNOJNb30BaTb AJ1A CHMXEHUA WymMa U YMEeHbLUEeHUA

SNIEKTPOMarHnTH

bIX NOMeX.
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®PyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog. U3am.
HanbHbIN KOA yHKUMUM 3Hau.

F09.59 OrpaHuyeHvie Toka | 0: HeakTUBHO 1 o
1: aKTMBHO

Mpu  ANMTENBHOM  WUCMOMb30BaHWM  BbICTPOro  orpaHuueHus MY
neperpeBaeTcs U MOXET BbITb NOBPEXAEH.
OTOT napameTp MOXET ObITb UCMONb30BaH AN 3aLWTbl OT Neperpy3ku no

TOKY.

®yHKUMO- HasBaHue J[unana3oH HacTPOWMKuN 3aBoa. Uzm.
HanbHbIA Kop pyHKUMU 3Hau.
F09.60 KomneHcauus 0~ 100 5 o

o6HapyxeHusi Toka

OBbI4YHO He TpebyeTca MeHsITb 3TOT NapameTp.

DyHKUMO- HasBanue [unana3oH HacTponkun 3aBoga. U3sm.
HanbHbIN KOp dyHKUMM 3Hau.
F09.61 YpoBeHb 60,0 ~ 140,0% 100% o
MOHUXEHHOTO
HanpsxeHns

OO6bI4HO 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- HasBaHnue [nana3oH HacTPoOMnKu 3aBog. U3m.
HanbHbIN KOA, dyHKUMK 3Hau.
F09.62 Bbibop pexvma 0: onTyMU3aums He 1 u]

onTummsauum SVC aKTMBHa
1: pexum onTummnsauum 1
2: pexum onTummaaumm 2

Pexum ontummsauum 1: MOXeT wucnonb3oBaTbCs, korga Tpebyetcs
ynpasrieHne ¢ BbICOKOW CKOPOCTbLIO.
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Pexum ontummusaumm 2: MOXET UCnomnb3oBaTbcs, Korga Tpebyetcs
yrnpaBrneHne ¢ BbICOKMM MOMEHTOM.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbLIA KOA byHKUMM 3Hau.
F09.64 YpoBeHb 200,0 ~ 2500,0 B BaBucut | o
NOBbILLEHHOTO ot
HanpsixeHns mMozenu

OO6bI4HO He TpebyeTcst MeHSATb 3TOT MapameTp.

Knacc HanpsixxeHus Ba3oBoe 3Ha4yeHue TO4Ku

NMOBbILWEHHOro HanpsaXeHus

TpéxdasHbin 230 B

400,0 B
TpéxdasHbin 400 B 810,0B
TpéxdasHbin 690 B 1300,0 B

Fpynna F10: NMapameTtpsbl MAQ-ynpaBneHus

MWO-ynpaBneHne — aT0 06OWMIA MeTOA4 YnpaBreHusl MpOLIeCCOM.
MY  perynvpyer BbIXOAHYO 4YacTOTy MpW MOMOLLM MPOMOPLMOHanbHON,
MHTerpansHon, AuddepeHumansHOM CoCTaBnsloWen perynaTtopa, Kotopas
CpaBHMBaET NnokasaHusi curHana obpaTHon CBsi3V 1 3aJaHHOro curHana.

[aHHas yHKUMSA NpUMEHsieTcs Ans  ynpaBlieHWst TEeXHONOrMyecknmMm
npoweccaMmu, TakMMy Kak KOHTPOSb MOTOKa, KOHTPOMb AaBMEHWUS! Y KOHTPOMb

TemnepaTtypbl. Ha cnepylollem pucyHke nokasaHa npuHUMnuanbHas 6nok-
cxema MNIO-perynupoBaHus.

BeixodHos

yacmoma
OnopHas

MNA-pezynupobanue yacmoma

by (I D_'|

3adaHue
+

Nam4uk
cKopacmu

dunemp

L OBpamHas cbAss
| E—
Puc.6.23 Cxema N [-peeynuposaHusi
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DyHKUMO- HasBaHue [nana3oH HacTPOMNKK 3aBoga. Uzm.
HanbHbIN KOA hyHKUUM 3Hau.
F10.00 McTouHmk onopHoro | 0: NOCTOsIHHOE 3HaYeHue 0 o
curHana M- (F10.01)
ynpaeneHus 1: A1
2:Al2
3: Al3 (dbyHKuMs oTCyTCTBYET
B LCI(S))
4: BbICOKOYACTOTHBI
nMnynbcHbI Bxoa HDI
(cbyHKUMS OTCYTCTBYET B
LCI(S))
5: npotokon cesian Modbus
RTU
6: MHOroCTyneH4aTbIn pexnm
7: noTeHUMoMeTp naHenu
ynpaenexus
F10.01 YctaBka onopHoro | 0,0 ~100,0% 5.0 o
curnana NiAQd-
ynpasneHus

F10.00 ncnonbayetcs Ansi Bblbopa UCTOYMHUKA 3afjaHUsi OMOPHOro curHana
MO-ynpaeneHusi. OnopHoe 3afaHue SIBMSIETCS OTHOCUTENbHOW BENUYUHOW
n Haxogutcst B avanasoHe ot 0,0% po 100,0%. CurHan obGpaTHoii cBsi3u
MNO-perynaTopa Takke ABMSETCS OTHOCUTENbHOW BenuuuHon. Lenb MAO-
perynnpoBaHusi — YpaBHATb CUrHam 3agaHvs U curHan obpaTHOW CBS3W.
MapameTpbl F10.00 u F10.02 He mMoryT GbITb OAHOBPEMEHHO YCTaHOBMEHbI B
3HaveHune 5.

®DyHKLMO- Ha3BaHue [nana3oH HacTPOMKK 3aBoga. Usm.
HanbHbIA KOA pyHKUMUM 3Hau.
F10.02 McTouHuK curHana 0: Al 0 o

1:AI2

2: AI3 (cpyHkumst
otcytctayeT B LCI(S))

3: pasHocTb Al1- Al2

4: BbICOKOYACTOTHbIV
MMnynbcHbl Bxog HDI
(byHKUMSA OTCYTCTBYET B
LCI(S))

5: npotokon cBsis3u Modbus
RTU

6: cymma Al1+AI2

7: makcumym 13 Al1 n Al2
8: MuHUMyM 13 Al1 n Al2

obpaTtHol cBA3n
MAO-ynpasnexnus
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OTOT napameTp Mcnonb3yeTcs Ans Bblbopa UCTOYHMKA curHana obpaTtHon

CBA3N

MA-perynsTopa.

ObpatHasi CBsi3b

MWO-perynatopa aBnsetcs

OTHOCUTENbHON BENMUYMHOM U HaxoauTcs B AnanasoHe ot 0,0% o 100,0%.

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKKU 3aBog. Usm.
HanbHbIN KoL OyHKLMM 3Hau.
F10.03 Hanpasnenve 0: npsimoe (4actoTa 0 o
nevicteua NAO- yMeHbLLaeTcsa ¢
ynpaenenus yBENUYeHneM curHana

obpaTHoii cBsi3u)

1: obpaTHoe (4acTtota
yBenuunMBaeTcs ¢
yBenuyeHneM curHana
obpaTHoii cBA3M)

OTOT napameTp Mcnonb3yeTcst Ans Bblbopa UCTOYHMKA curHana obpaTtHon
cesa3n [MWO-perynsatopa. O6patHas ceasb [MW[-perynstopa saBnsercs
OTHOCUTENbHOW BENUYMHON 1 HaxoguTcs B AnanasoHe ot 0,0% go 100,0%.

[nsa skntoverus MNO-ynpaeneHnsa B o6paTHOM HanpaeneHun Heobxoanmo
BbIKMIOYMTL «Cnawmn» pexvm (F09.50=0; F09.52=0)

®DyHKuMo- HasBaHue [nana3oH HacTPOWKu 3aBoa. Uam.
HanbHbIN KOL, PyHKUMU 3Hau.
F10.04 MakcumansHoe 0 ~ 65535 10.0 o

3HayeHne
[AnanasoHa
curHana Nna-
ynpaeneHus

3HayeHne 23TOro napameTpa sBnAeTcA 6e3pa3mMepHOV  BENVYMHOMN.

Mcnonb3yeTcs ons ycTaHOBKU 3a4aHHOM BennumHbl curHana MN4-ynpasnexHus
1 BEMNWYMHbI CUrHana obpaTHou CBS3N.

OTHOCWTENbHOE 3HavyeHue curHana obpaTHOM CBA3M K cUrHany,
ycTaHoBneHHoMy Ha MWL B %, cooTBeTCcTBYET 3Ha4YeHuo F10.04.
®DyHKuUMO- HaseaHue dyHkumn [wnanasoH 3aBop. WUam.
HanbHbIN KOA HacCTPOMNKM 3Hau.
F10.05 MponopumoHanbHbIn 0.0 ~100.0 20.0 o
koadpcpuument M-
ynpasnexus KP1
F10.06 Bpewmsi 0.01c~10.00c 2.00c o
nHTerpuposanus NNA-
ynpaenexus T12
F10.07 Bpewms 0.000 ¢ ~ 10.000 ¢ 0.000c | o
anddepeHumpoBaHust
TD1
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Yem Bbllle 3HavyeHne nponopunoHanbHoro ycunenuss KP1, tem Gonblue
ob6bem perynmpoBkM U TeM ObICTpee OTKMMWK, HO CMMLLKOM G0MbLUOe 3HaYeHne
MOXET BbI3BaTb konebaHus B cucteme; Yem Hmke 3HadeHne KP1, tem bonee
yCcTon4MBa cuctemMa W MeAsieHHee OTKMUK. Yem Bbille 3HavyeHue BpeMeHM
nHTerpmpoBaHusa T11, TeM meaneHHee oTKNVK 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. YcTaHOBWTbL npeden ycunenwns avdpdepeHumartopa MOXHO
npu nomowm BpemeHn auddeperHumposanus TD1 Takum obpas3om, 4TOObLI
obecneuntb HeobXoAMMBIN YpOBeHb AnddepeHLmanbHOM CocTaBnsaowWwen Ha
HU3Kon W Bbicokon yactote. Yem Gonblue Bpems guddepeHUmMpoBaHmns, TeM
BbllLE ANana3oH perynmpoBKu.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIW KOA pyHKUUU 3Hau.

F10.08 Yacrota cpesa 0,00 ~ (F00.03) 0.00 'y o
npu obpaTHoM
HanpasneHum
npevicteua MNAO-
ynpaenexus

Korga BbixogHast yactota npu MNW-ynpaBneHun sBnsieTcs oTpulaTensHom
(obpaTHoe HanpaBneHue BpalleHust MY), 3agaHHOe 3HaYeHWe U 3HaveHue
obpatHoi cBasm MWL MoryT coBnagatb. B onpenenénHbix onepaumsx
3anpeLaeTcs MCnonb3oBaTh BbLICOKYD 4acTOTy MpW OBpaTHOM BpaLLEeHWW.
PdyHkuma F10.08 nprmMeHsieTcs Ans yCTaHOBKM BEPXHEro nopora npu o6paTtHom
HanpaBneHuu BpaLLeHust.

DyHKUMO- HassaHue [nana3oH HacTPONKu 3aBop. WUam.
HanbHbIA KoA pyHKUMM 3Hau.
F10.09 Mpenen 0,0 ~100,0% 0% =
oTknoHenus MAI-
ynpaeneHus

Ecnun curHan paccornacosanus ML MeHbLUe 3Ha4eHWs, YCTaHOBIEHHOIO
dyHkumen F10.09, perynuposka MW[-ynpaBneHns npepbiBaeTcs. Huskoe
3Ha4yeHMe curHamna paccornacoBaHUs CTaOUNU3NPYeT BbIXOAHYIO YacToTy,
4YTO HeoOXOAUMO AN OnpefenéHHbIX onepauui ynpasreHWs C 3aMKHYTbIM
KOHTYPOM.
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A oBparTHas cBsi3b ¢ Mpenen curHana paccornacosaHns

3apaHHoe sHavenve | @ ________ ~N...

BbIXOfHas yacToTa

Puc.6.24. OTknoenve NMO-ynpasneHus

®DyHKUMO- HasBaHue dyHKuMuU J[Arana3oH HacTPoOWKu 3aBoa. Uam.
HanbHbIV KOA 3Hau.
F10.10 Mpenen 0,00 ~ 100,00% 0.1% o
AnbdepeHumnansHoi
cocrasnstowen M-
ynpaeneHusi

Wcnonbayetca Ans  ycTaHOBKM  Auanas3oHa  AnddepeHumanbHoro
KoadhpumumeHTa MO-perynatopa. Mpwn MNA-perynvposaHuu
anddepeHumanbHbIn KO3MOULMEHT MOXET Bbl3BaTb koriebGaHusi CUCTEMbI.
Moatomy anddepeHumnansHoe perynuposanue MNMUO-ynpasneHns orpaHnyeHo
HebonbLUMM AnanasoHOM.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIW KOA OyHKUMMN 3Hau.
F10.11 Bpems naveHexus 0,00 ~ 650,00 c 0.00c o

OMOPHOro cUrHana
MWA- ynpaenexuns

Mapametrp F10.11 onpegensieT Bpems, Heobxogumoe ANS U3MEHEHUS
HacTpovkun MO ot 0,0% mo 100,0%. CurHan W3MEHsieTCa FMHEWHO B
3aBUCMMOCTM OT BPEMEHU W3MEHEHUS, YMEHbLUasi BrUSIHUE BHE3aNHOro
MN3MEHEHUsI CUrHana Ha cucTemy.

DyHKLMO- HasBaHue [unana3oH HacTpomnkun 3aBoga. Uzm.
HanbHbLIA KoA PyHKUMU 3Hau.

F10.12 Bpewms 0,00 ~ 60,00 ¢ 0.00c o
unsTpoBaHUs
curHana obpatHoi
cesasm M-
ynpaeneHusi
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F10.13 Bpewmsi BbixogHOro 0,00 ~ 60,00 ¢ 0.00c o
dunerpa M-
ynpasneHus

F10.12 ncnonb3yetcs ans dunstpoBaHusi curHana obpartHon ceasu MAL-
perynsitopa, yMeHbluasi ckayku curHana obpaTHoW CBA3W, HO 3ameanss
peakumio cuctembl. F10.13 ucnonbayetca Ana UALTPOBaHMA BbIXOAHOW
yactoTtbl MNI-perynsaTopa, CHMXas CKOPOCTb U3MEHEHWUST BbIXOAHOW YacToThl
MY, HO 3amennas peakumto CUCTEMBI.

DyHKUMO- HassaHnue cyHkunn [unana3oH HacTPOMNKU 3asoga. Uam.
HanbHbIA KOA 3Hau.
F10.15 MponopuuoHanbHbIn 0,0 ~100,0 20.0 o

koadbdpumumeHT M-
ynpaeneHnus KP2

F10.16 Bpewms 0,01 ~10,00¢c 2,00c o
VNHTErpnpoBaHus
Ma-ynpasnexus TI2
F10.17 Bpewmsa 0,000 ~ 10,000 c 0,000 ¢ o
AvbbepeHLmMpo-
BaHus M-
ynpasnenus TD2
F10.18 Ycnosue 0: nepekntoyeHve 0 o
nepekrnoyeHme BbIKSTIO4EHO
mexay napametpamu | 1: nepeksoueHne no
1un2nNno- LUndpoBoii knemme
ynpaBsneHus 2: nepeknioyeHve no
NPEBbILLEHNIO OTKITOHEHUS
F10.19 OTKnoHeHve ans 0,0% ~ (F10.20) 20% o
nepekIYeHns

Mexay napameTpamu
MA-ynpaenexus 1

F10.20 OTKNOHeHWe ansi (F10.19) ~ 100,0% 80% o
nepeknoyeHus
Mexay napameTpamu
MA-ynpaenexus 2

B HeKoTOpbIX TEXHOMOrM4eckux npoueccax MnepekryeHne napameTpos
MW Tpebyetcs, koraa ogHa rpynna napameTpos MY He MOXeT ya0BNeTBOPUTL
TpeboBaHue BCero BbINonHseMoro npouecca. Napametpsl perynstopa c F10.15
no F10.17 ycraHaBnumBatoTcsa Takke, kak ¢ F10.05 no F10.07. MNepeknioyeHune
MOXeT ObITb peanv3oBaHo NMMB0o Yepes BXOAHbIE KNeMMbI, NGO aBTOMAaTUYECKH,
B 3aBVCMMOCTW OT CMrHana paccornacoBaHusi. Ecnu BelbpaHo nepeknioveHne
yepes BXOAHYK KMeMMy, TO KNemMme [ormkHa ObiTb HasHayeHa yHkumus 43
«[lMepekniovartens napameTpos MNO-ynpasnexHus». Ecnv knemma B COCTOSHUM
«BbIKI», To BbIGUpaeTtcs rpynna 1 (¢ F10.05 no F10.07). Ecnu knemma
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B coctosiHnum «BKJl», Bbibupaetcs rpynna 2 (¢ F10.15 no F10.17). Ecrmn
BblIOpaHO aBTOMAaTMYecKoe MepeKkmniodeHne, Korga 3Ha4YeHue OTKITOHEeHWS
mexay obpatHon cesasbio MU n yctaHoskon ML MeHbLle, Yem 3HaveHue
F10.19, BeiGupaetca rpynna 1.

Korga 3HayeHvne oTknoHeHWsa mexay obpatHou ceasbio ML n HacTpoiikon
MWL Bbiwe, yem 3HaveHne F10.20, BoibupaeTcs rpynna 2. Korga oTknoHeHne
Haxogutcs wmexgy F10.19 wn  F10.20, napametpbl [MW[-perynatopa
npeacTaensaoT cobon MMHEeNHOe MHTEePNnoNMpPOBaHHOE 3HaYeHue ABYX rpymnn
3HaYeHU NapamMeTpoB.

MapameTpbl MU

pynna 1 napametpos N
F10.05 F10.06 F10.07

'pynna 2 napametpos ML
F10.15 F10.16 F10.17 H »

F10.19 F10.20 PrdsonacoREE na

Puc. 6.25. PaccoanacosaHue N

DyHKUMO- HasBaHue [uana3oH 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
HayanbHoro
3HayeHus M-
ynpaenexus

Mpu 3anycke MY 3anyckaet MNW[-ynpaBneHue TOMbKO MOCMe TOro, Kak
dukcmpyeTcs onopHoe 3HaveHue (F10.21) B TeueHre BpeMeHn, yCTaHOBIIEHHOIO
B F10.22.

BbixoaHas yacToTa

spemst

v

Bpemsn coxpaHeHus
HaYasnbHOro 3HaueHus

Puc.6.26. Bpemsi coxpaHeHUs1 0OrIopHO20 3Ha4eHUs
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®DyHKUMO-
HanbHbIA KOA

HasBaHue
yHKUMM

[nana3oH HacTPOWKU

3aBoga.
3Hau.

U3sm.

F10.23

MakcumanbsHoe
OTKIIOHEeHWEe Mexay
[BYMSi BbIXO4aMu1
MW A-perynatopa

B MPSIMOM
HanpasreHum

0,00 ~ 100,00%

1.00%

F10.24

MakcumanbHoe
OTKINOHeHWe Mexay
[BYMS BbIXOAAMU
MNAO-perynatopa

B 06paTHOM
HanpaeneHun

0,00 ~ 100,00%

1.00%

OTKknoHeHus curHana obpaTHo CBs3K B MPSIMOM M 06paTHOM HanpasneHun.

F10.23 n F10.24 cooTBETCTBYIOT MakCMmaribHOMy abCOMOTHOMY 3HAYEHUIO.

Pa3spsg aecsATkos:

0: npoaomkuUTL
perynuposky M

C MHTerpansHom
cocTaBnswLwen, korga
curHan obpaTtHom cBa3m
[ocTuraet npeaenbHoro
3HayeHust

1: oCTaHOBUTbL
perynuposky M4

C MHTerpanbHomn
cocTaBnsLLei, korga
curHan obpaTtHom cBa3m
[oCTUraeT npeaenbHoro
3HayeHnst

®DyHKLMO- HasBaHue [nana3oH HacTPOMNKK 3aBoga. Uzm.
HanbHbIA KoA pyHKUUM 3Hau.
F10.25 BeiGop Pa3psag eamHumu; 00 o
nencTeus ansa 0: nHTerpanbHas
WHTEerpansHomn cocTasnstoLas
cocTaBnstoLLen HeakTuBHa
MWA-perynaTopa 1: HTerpansHas
cocTasnstoLas
aKTUBHa

Ecnv B eauHMLax ycTaHOBNEHO 3HaYeHNE «akTUBHa», paboTta MHTerpanbsHom
coctasnsowen MU npuoctaHaenmeaetcs. Korga BXogHas knemma, KoTopown
Ha3HayeHa yHKUns 22 «[lpuocTaHoBKa WHTErpanbHON COCTaBnsioLLei
ML ynpasnexuns», HaxoamTca B cocTostHuM «BKJl», TO OENCTBYIOT TOMbKO
npornopLuuoHarnbHble U AuddepeHumanbHbie CoCTaBnsioLLme.
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Ecnn B egumHuuax ycTaHOBNEHO 3HayeHvWe «HeakTuMBHa», paboTa
MHTerpaneHON cocTaensowen He BbinonHsercs npu  [MNAO-ynpaBnenun,
He3aBMCUMO OTTOrO, BKMYeHa nu dyHkuma 22 niv HeT. Ecrim B pgecatkax
YCTaHOBMEHO 1, TO NpY OCTWXEHWUM NPeaenbHOro 3Ha4eHUsi curHana obpaTHon
CBS131 BbIMOMNHSAETCA paboTa MHTerpanbHOW COCTaBNSOLLEN.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. Uzm.
HanbHbIN KOA OyHKLUUU 3Hau.
F10.26 YpoBeHb 0.0%: 3awwuTa HeakTMBHa 0.0% =
obBHapyxeHus 0,1 ~100,0%

noTepw curHana
obpaTHoii cBs3u
M A-ynpaBnexus

F10.27 Bpewms 3agepxkun 0,0~20,0c 0,0c u]
obHapyxeHus
noTepw curHana
obpaTHoii cBsA3n
MO-ynpaBnexus

Ecnn obpatHas cBsisb [MN[O-perynatopa MeHble 3HadeHuss F10.26, a
Bpemsi OencTBus npesblluaeT 3HaveHve F10.27, MY Bblgaét ko owwmbku
EO2E un peiicTByeT B COOTBETCTBUM C BblOpaHHbIM OEWACTBMEM 3aliuTbl OT
HencnpaBHOCTH.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIA koA pyHKUUM 3Hau.
F10.28 MWA-ynpaenexnve | 0: HEaKTUBHO 0 u]
BO Bpemsi 1: aKTUBHO
ocTaHoBa

McnonbayeTcn AONna npoaormKeHna npouecca I'II/ILl-ynpaBneHMﬂ B COCTOAHUN
OCTaHoOBa.

Mpynna F11: napameTpbl Ans cneunanbHbIX NPUMeHeHUn

DYHKLMSA YaCTOTbI Ka4aHUS MPUMEHSIETCS B MPUBOAHBIX CUCTEMAX, B KOTOPbIX
TpebytoTcst PyHKUMM NepeMeLleHns U HamaTbiBaHus. MNpuHUMN 3aknioyaeTcs
B TOM, YTO BbixogHas 4dactoTta MY konebnetca BBepX M BHWU3 OTHOCUTEMBHO
YCTAHOBMEHHON YacToTbl. AMMNNMTyAa kavaHus yctaHasnuaetcs B F11.00 u
F11.01. Korga F11.01 yctaHoBneH Ha 0, oyHKUMS HeaKTUBHA.
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Puc. 6.27. Minntocmpayusi hyHKUUU Yacmombl KadaHusi

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBog. U3m.
HanbHbIN KoL pyHKUMUN 3Hau.
F11.00 YcTaHoBKka 0: OTHOCUTENBHO OMOPHON 0 u]
pexumMa 4acToTbl | 4acToTbl
Ka4yaHus 1: OTHOCUTENbHO
MaKcuMMarbHoW YacToTbl

OT0T NapameTp mcnosb3yeTcs Ans Bblbopa 6a30BoOI HaCTOThl KavaHusl.

*0: OTHOCWTENBbHO OMOPHOM YacToTbl (B 3aBucumoctn ot F00.09).
AMNIUTYAA KadaHUs 3aBUCUT OT OMOPHOI YacTOTbl U SIBMNSIETCS NEPEMEHHON.

*1: OTHOCUTENBHO MaKCUManbHOW 4YacToTbl (MakcMMarnbHasi BbIXOAHast
yactoTa F00.03). AMnnuTyaa kayaHusi ABNSEeTCs NOCTOSIHHOW.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. U3m.
HanbHbIN KoL pyHKUMUN 3Hau.
F11.01 Amnnutyna 0,0 ~100,0% 0% o

YacCTOTbl Ka4aHUsA

F11.02 Amnnutyaa 0,0%~50,0% 0% o
4acToThl ckavka

OTOT napameTp MCnonb3yeTca AN onpedeneHns amniuTyAbl KavyaHus u
amnanTyAbl YacToTbl Ckayka. YacToTa Ka4aHus orpaHnyeHa BEPXHUM U HDKHUM
npeaenom 4acToThl.

* Ecnn F11.00 = 0, To dpaktnyeckas amnnutyga kadanHns AW sensetcs
pe3ynbTaToM BbIMUCIIEHNS OMOPHOMN YaCTOThIl, yMHOXEeHHoN Ha F11.00.

* Ecnn F11.00 = 1, TOo dpaktnyeckas amnnutyga kadaHns AW sensetcs
pesynbTaToM BbIMUCIIEHUS MAKCUMarbHOW YacToThl, yMHOXeHHoM Ha F11.00.

Yacrtota ckavka = amnnutyaa kadanus AW x F11.02 (amnnuTyga YacTtoTbl
cKayka).

» Ecnn F11.00 = 0, To yacToTa ckadka SBnsieTcs NepeMeHHON BENNYMHON.

* Ecnn F11.00 = 1, To yacToTa cKkavka SABNSEeTCS MOCTOSAHHOW BENVYMHON.
YacTtoTa ckayka orpaHudeHa BEPXHUM U HWXXHUM NpeaernioMm 4acToThl.
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DyHKUMO- HassaHnue cdyHkunn [unana3oH HacTPOWKKN 3aBop. WUam.

HanbHbIV koA 3Hau.
F11.03 MpogomkutensHocTe | 0,0 ~ 3000,0 ¢ 10,0 c o
LMK 4acToThl
KavaHus
F11.04 KoadbcbuumeHT 0,1 ~100,0% 50% o

BPEMEHMN HapacTaHus
TPEYrornbHOW BOMHbI

F11.03 onpegenseT BpemMs NOMHOrO LMKIa YacToTbl KaYyaHus.

F11.04 3apaeT npoueHT BpemeHn ot F11.03.

* Bpemsi HapacTaHusi TpeyronbHo BomnHbl = F11.03 (4ukn 4acToTbl KavyaHust)
x F11.04 (koadhdnLUMeEHT BpeMEHW HapacTaHus TPEYroribHON BOMHbI, eAnHMLa:
c).

» Bpems cnaga tpeyronbHon BonHbl = F11.03 (Lukn YacToTbl kKadaHus) X (1 -
F11.04 KoadhpmumeHT BpeMeHn HapacTaHus TPeYrofibHOWM BOMHbI, eAUHULA: C).

DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBoga. Uzm.
HanbHbIA KOA pyHKUMUM 3Hau.

F11.05 YcTaHoBneHHoe 0m~65535m 1000 m o
paccTosiHie

F11.06 dakTnyeckoe 0m~65535Mm om o
paccTosiHve

F11.07 Konunyectso 0,1 ~6553,5 100,0 o
MMMNyNbCOB Ha METP

MHdbopmaLms o pacctosHum cobrpaeTcs LmdpoBbIMU BXOAHBIMU KIEMMamMu
(S). F11.06 BbluMcnsieTca NyTeM AefNleHUs KONMYecTBa MMMYNbCOB, COOpaHHbIX
knemmon S, Ha F11.07 (konnyecTBo MMMYNbCOB Ha METP).

Korga dhaktuueckoe pacctosiHve F11.06 npeBbiwaeT 3agaHHOE 3HaYeHue
B F11.05, BbIxogHas knemma € COOTBETCTBYHOLLEV (PYHKUMEN nepexoant
B coctosHne «BKIl». Onepauusi cbpoca paccTOSHUS MOXET BbIMOMHATHCH
yepes BXOAHYH KneMMy C dyHkumen 28. [Onsi nonyyYeHus LOMNONHUTENbHON
nHdopmaumm cm. onucanne F06.00 - F06.09.

HasHaubTe Ansa BXOAHOMW KreMMbl yHKUMIO 27 AN nodcyeTa MMMybCoB.
Ecnu yactota umnynbcoB Bbicokasi, Heobxoammo mcnonb3osatb HDI.

DyHKUMO- Ha3BaHue [nana3oH HacTPOWKMU 3aBoa. U3m.
HanbHbIA KoA pyHKUUM 3Hau.
F11.08 YcTtaHoBneHHoe 1~ 65535 1000 o

3Ha4YeHue cyeT4YmKa

F11.09 HasHaueHHoe 1~ 65535 1000 o
3HaYeHne cyeTymka
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CyeTynk paboTtaeT no curHanam, NOCTynawLWmUM Ha Knemmy UMMyrbCHOro
Bxoda HDI (dpyHkumsa 25). Ecnm yactota MMnynbCoB BbiCOKasi, HE06xoaAMMO
ncronb3osaTb HDI.

Korga 3HayeHue cyeTunka OoCTUraet ycTaHoBMeHHoro 3Havenus (F11.08),
Kriemma BbIXOAa, KOTOPOW HazHaveHa dyHkums 10 (JOCTUrHYTO yCTaHOBINEHHOE
3HayeHne cyeTumka), nepexogut B coctosHue «BKJl». 3atem cuetumk
npekpaLuaeT cyet. Koraa 3HayeHne cyeta [OCTUraeT Ha3Ha4YeHHOro 3Ha4YeHus
(F11.09), knemma BbIXxoAa, KOTOPOW Ha3HadeHa dyHkums 11 (BOCTUrHYTO
Ha3Ha4YeHHOe 3HavyeHue cyeTvumka), nepexogut B cocTtosiHne «BKIl». 3atem
CYeTYMK NpoAdoSKaeT cyuTaTb, Noka He OyAeT AOCTUMHYTO YCTaHOBMEHHOe
3HaveHune cyeta. F11.09 gomkeH 6biTb MeHbLe nnn paseH F11.08.

Bxop uncna umnynscos HDI 10020 13 |4 |5 |6 |7 _|8_|9
3apanHoe konuyectso MO1 |_|_
Pene npeaycMmoTpeHHoro

KonuyecTsa

Fpynna F12: cpyHKUMM MHOrocTyneH4yaToro pexuma m MIK

MHoroctyneH4aTbln  pexvM WUMeeT MHOXeCTBO yHKUuA. [Momumo
MHOFOCTYMEHYaToro pexuma yrnpasneHust CKOpPOCTM, MOXHO WCMonb30oBaTb
0N HACTPOWKM MCTOYHUKa HanpsbkeHus pasgensHoro U/F u HacTponku MUIO-
npouecca. Kpome Toro, MHOrocTyrneH4aToe ynpaeneHne MMeeT OTHOCUTENbHbIE
3HaYeHus.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIW KOA pyHKLUN 3Hau.
F12.00 Pexum okoHuaHusa | O: BbiMonHeHue ogHoro uukna | 0 m]
yukna MK paboTbl 1 ocTaHOB

1: BbINOSHEHWE OHOTO LmKNna
paboTbl M NPOAOMKEHNE
paboTbl Ha nocneaHew
cKopocTn

2: HenpepbIBHAs LMKIMYHAs
pabota

MK MoxeT 6bITb IGO0 UCTOYHUKOM HaCTOTbI, TGO MCTOUHUKOM HaNPSKEHUS,
pasgensHoro U/F. Korga B KayecTBe WMCTOMHWMKA YacTOTbl WMCMONb3yeTcs
npoctou IMIK, To nonoxuTeneHble nnn oTpuuaTenbHble 3HaYeHUsi napameTpoB
oT F12.02 go F12.17 onpegensoT HanpaBneHne ABWXeHWUs. Ecnu 3HaveHus
napameTtpa oTpuuatenbHble, 3TO o3HadvaeT, 4yto Y pabotaer B 0ob6paTHOM
HanpaBneHuu.
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Hanpaenehne A
pa6oTsl

F12.19
—

F12.21

F12.09

F12.16

F12.18

-

Beixog MO1 unu PENE

Mmnynbebl 250 Mo

Puc. 6.28. HanpasneHue pabomsi 14

> Bpews (t)

OTKIMOYEHUU NUTaHUA
nnn ocTaHoBse

TekyLuen ctynenm MNIK
nocne CHATUS NUTaHUs
0: oTKNYeHO

1: BKIOYEHO

[LecsATkn: coxpaHeHne

Tekyuien ctynenu MK
nocne octaHosa

0: OTKINIOYEeHO

1: BKMIOYEHO

®DyHKUMO- HasBaHue dyHKuMU J[rana3oH HacTPOWMKU 3aBoa. Uam.
HanbHbIV KOA 3Hau.
F12.01 Henctaue MK npu EAvHMUBI: coxpaHeHne 00 o

Ecnv B paspsige eauuuy yctaHoBrneHa 1, To MY 3anomMuHaeT Tekyluyo
YacToTy [0 OTKIIOYEHUS NMUTaHUS U NPOAOIKUT PaboTy C 3TUMMU 3HAYEHUSIMU
nocne nogauu nutanusi. Ecnu B paspsine eauHuy yctaHosneHw 0, to MY
nepesanyctut npouecc MNJIK nocne BkntoyeHusi. Ecnv B paspsge 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 Nogayn KomaHabl nycka.

DyHKUMO- HassaHnue cdyHkunn [vnana3oH HacTPoONKun 3asoga. WUam.
HanbHbIN KOA 3Hau.

F12.02 CkopocTb cTynenu 1 -100,0 ~ 100,0% (ot 0% o
MHOFOCTYNEHYaToro 3HAYeHUs MaKCMMarnbsHon
pexuma unu MK YactoTbl F00.03)

F12.03 CkopocTb cTynenn 2 | -100,0 ~ 100,0% 0% u}
MHOrOCTYNeH4YaToro | (OT 3Ha4YeHust
pexuma nnu MJIK MakcuMarnbHON 4YacToTbl

F00.03)
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F12.04 CkopocTb cTynenn 3 | -100,0 ~ 100,0% (o1 0%
MHOFOCTYMEeHYaToro | 3Ha4yeHUst MakcuMarbHon
pexuma unu MIK yactoTbl F00.03)

F12.05 CkopocTb cTynenn 4 | -100,0 ~ 100,0% (o1 0%
MHOTOCTYMEHYaToro | 3Ha4YeHUs MakcuMarnbsHom
pexvima unum MNIK yactoTbl F00.03)

F12.06 CkopocTb ctyneHn 5 | -100,0 ~ 100,0% (o1 0%
MHOrOCTYMEeHYaToro | 3Ha4yeHus MakcumMarnbHom
pexvma vnm MIK YacToTbl F00.03)

F12.07 CkopocTb cTynenn 6 | -100,0 ~ 100,0% (ot 0%
MHOFOCTYNEeHYaToro | 3Ha4yeHust MakcumMarnbHown
pexuma unm MIK yactoTbl F00.03)

F12.08 CkopocTb cTynenn 7 | -100,0 ~ 100,0% (ot 0%
MHOTOCTYMEHYaToro | 3Ha4yeHUs MakcumMarbHon
pexvima unm MNIK yactoTbl F00.03)

F12.09 CkopocTb ctynenn 8 | -100,0 ~ 100,0% (o1 0%
MHOTOCTYMEeHYaToro | 3Ha4yeHus MakcumMarnbHowm
pexvma unm MNIK yactoTbl F00.03)

F12.10 CkopocTb cTynenn 9 | -100,0 ~ 100,0% (ot 0%
MHOFOCTYMEeHYaToro | 3Ha4yeHusi MakcuMarnbHown
pexuma unu MNIK yactoTbl F00.03)

F12.11 CkopocTb -100,0 ~ 100,0% (ot 0%
cTynexun 10 3HaYeHNa MakcMManbHON
MHorocTyneHyatoro | yactotbl F00.03)
pexuma unu MNIK

F12.12 CkopocTb -100,0 ~ 100,0% (ot 0%
ctynenun 11 3HaYeHNs MakcMManbHON
MHorocTyneHyatoro | yactotbl F00.03)
pexvima unm MNIK

F12.13 CkopocTb -100,0 ~ 100,0% (o1 0%
cTyneHun 12 3HaYeHUs MakcMManbHON
MHorocTyneH4atoro | yactotbl F00.03)
pexvima unm MNIK

F12.14 CkopocTb -100,0 ~ 100,0% (ot 0%
cTynenm 13 3HaYeHUs MaKcMMarnbHoN
MHOrOCTYyrneH4aToro yactoTbl F00.03)
pexvma unm MNIK
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F12.16 CkopocTb cTyneuun 15 | -100,0 ~ 100,0% 0% u]
MHOrOCTyneH4YaToro (oT 3HaYeHus
pexwuma unu MK MakcumMarbHoMm
yactoTbl F00.03)
F12.17 CkopocTb cTynexun 16 | -100,0 ~ 100,0% 0% o
MHOrOCTYneH4YaToro (oT 3HaYeHus
pexwuma unu MK MakcumMarsbHoM
yactoTbl F00.03)

MHorocTyneH4aTbin  pexum MOXET WCMOfb30BaTbC AN HACTPOWMKM
YacToTbl, pasgenbHoro HanpskeHns U/F n npouecca M. MHorocTyneHyatoe
ynpaeneHne npefocTaBnsieT OTHOCUTENbHblE BEMWYMHLI B Auanas3oHe ot
-100,0% po 100,0%. Mexay cTyneHs MM MOXHO MepeKoyaTbCs Npy NOMOLLM
pasnuYHbIX KOMBUHaLUUA LMAPOBLIX KNeMM. [TodpobHee cM. onucaHue epynrs|
F06.

DyHKUMO- HasBaHue cdyHkuun [nana3oH HacTPOWKMU 3aBoga. Uzm.
HanbHbIWA KOA 3Hau.
F12.18 Bpewmsi BbinonHewust | 0,0 ~ 6500,0 ¢ (Mnu 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 3HaYEeHUS
F12.50)
F12.21 BapwuaHT 0~3 0 u]

BPEMeHU pasroHa/
3amenneHus ans
ctynenu 2 (MIK)

F12.22 Bpewmsi BbinonHenns | 0,0 ~6500,0 ¢ (unn 4, B 0,0 ¢ (4) o
ctynenu 3 (MNK) 3aBMCMMOCTM OT 3HaYEHUS
F12.50)
F12.23 BapwuaHT 0~3 0 o

BpeMeHM pasroHa/
3amenneHvs ans
ctynenu 3 (MNK)

F12.24 Bpewms BbinonHenns | 0,0 ~6500,0 ¢ (vnn 4, B 0,0c (4) o
ctynenu 4 (MNK) 3aBWCVIMOCTU OT 3HAYEHNSt
F12.50)
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F12.25 BapwuaHT 0~3 0
BpeMeHu pasroHa/
3ameanenus ans
ctynenu 4 (MNK)
F12.26 Bpewms BbinonHeHnsa | 0,0 ~6500,0 ¢ (unn v, B 0,0 c(4)
ctynenu 5 (MNK) 3aBWCVIMOCTU OT 3HAYEHNst
F12.50)
F12.27 BapuaHt 0~3 0
BpPEMeHU pasroHa/
3ameaneHus ans
ctynenm 5 (MNK)
F12.28 Bpemsi BbinonHenus | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4)
ctynenu 6 (MIK) 3aBMCHMOCTU OT 3HAYEHNst
F12.50)
F12.29 BapuaHt 0~3 0
BpPeMeHU pasroHa/
3ameaneHus ans
cTynenm 6 (MNK)
F12.30 Bpewmsi BbinonHenus | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4)
ctynenu 7 (MNK) 3aBUCMMOCTM OT 3HaYEHUS
F12.50)
F12.31 BapuaHt 0~3 0
BpPEeMeHU pasroHa/
3ameaneHus ans
ctynenun 7 (MIK)
F12.32 Bpewmsi BbinonHenus | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4)
ctynenu 8 (MNK) 3aBMCUMOCTM OT 3HaYEHUS
F12.50)
F12.33 Bapuant 0~3 0
BpPeMeHu pasroHa/
3ameaneHus ans
ctynenm 8 (MNK)
F12.34 Bpewmsi BbinonHenus | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4)
ctynenu 9 (MNK) 3aBUCMMOCTM OT 3HaYEHUS
F12.50)
F12.35 BapuaHT 0~3 0
BpPeMeHU pasroHa/
3ameaneHus ans
ctynenun 9 (MNK)
F12.36 Bpemsi BbinonHenus | 0,0 ~ 6500,0 ¢ (unn 4, B 0,0 ¢ (4)
ctynenun 10 (MJIK) 3aBUCMMOCTM OT 3HaYEHUS
F12.50)
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F12.38 Bpems 0,0 ~6500,0 ¢c (Mnn 4, B 00c() | o
BbINOMHEHNsA 3aBMCMMOCTM OT 3HaYeHNs
ctynenn 11 (MIK) F12.50)

F12.39 BapuaHT 0~3 0 o
BpPeMeHw pasroHa/
3amepneHus ans
ctynenn 11 (MJIK)

F12.40 Bpewmsi 0,0 ~6500,0 c (Mnn v, B 00c() | o
BbIMOTHEHUS 3aBUCMMOCTM OT 3HaYEHUsI
ctynenn 12 (MNJK) F12.50)

F12.41 BapuaHt 0~3 0 o
BpPeMeHW pasroHa/
3amenneHus ans
ctynenn 12 (MNJK)

F12.42 Bpewms 0,0 ~6500,0 ¢ (Mnn y, B 0,0c(u) | o
BbIMOSTHEHUS 3aBMCUMMOCTM OT 3HaYEHUs|
ctynenn 13 (MJIK) F12.50)

F12.43 BapuaHT 0~3 0 a
BpeMeHuW pasroHa/
3ameznnexus ans
ctynenn 13 (MNJIK)

F12.44 Bpewms 0,0 ~6500,0 c (Mnn y, B 0,0c(y) | o
BbIMOHEHUS 3aBMCUMMOCTM OT 3HaYEeHUs
ctynenn 14 (MJK) | F12.50)

F12.45 BapuaHT 0~3 0 o
BpeMeHuW pasroHa/
3amenneHns ans
ctynexu 14 (MIK)

F12.46 Bpewms 0,0 ~6500,0 ¢ (Mnn y, B 00c(u) | o
BbIMOSTHEHUS 3aBMCMMOCTM OT 3HAYeHns
ctynenn 15 (MNJK) F12.50)

F12.47 BapuaHT 0~3 0 o
BpPEMEHW pa3sroHa/
3amenneHus ans
ctynenu 15 (MNNK)

F12.48 Bpewmsi 0,0 ~6500,0 ¢ (Mnn y, B 0,0c(y) | o
BbINOMHEHWNS! 3aBMCUMMOCTM OT 3HAYEHUs!
ctynenu 16 (MNNK) F12.50)

F12.49 BapuaHt 0~3 0 o
BpeMeHw pasroHa/
3amennenus ans
ctynenn 16 (MNJK)
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CKOPOCTM CTYNEHU

napametpax F12.02 n T.a.
1: Al

2: Al2

3: AI3 (dyHKkumns
otcytcTByeT B LCI(S))

4: BbICOKOYACTOTHbIN
nMnynbcHbIn Bxog HDI
(dbyHKUMS OTCYTCTBYET B
LCI(S))

5: M O-ynpaBnexHve

6: KHOMKV NaHenwu
ynpasneHus unv undposble
knemmbl «Beepx» nnm
«BHu3» (F00.10)

F12.50 EanHnubl 0: cekyHApl 0 o
n3MepeHust 1: vacbl
BpeEMeH
BbINOSTHEHWS!
cTyneHen
F12.51 NcTtouHuk 3apaHusa | 0: MNMocTosiHHOE 3HaveHue B 0 u}

I'IpM nomMoLin  pasHbIX KOMOMHaLUA  MOXHO nepekn4YaTbCa Mexay
pas3nnYyHbIMN UCTOYHUKaMUN 3aaHNA ONOPHOro CUrHana.

M'pynna F13: NapameTpbl KOMMYHUKaLMOHHOIO NPOTOKONa

ModBUS RTU
®DyHKUMO- HasBaHue [nana3oH HacTPOMNKK 3aBoa. U3m.
HanbHbIN KOO byHKUMN 3Hau.
F13.00 TNokanbHbIl agpec 0: WwupokoBeLLaTenbHbIN 001 o
yCTpOWACTBa B CETU agpec
Modbus RTU 001 ~ 247
F13.01 CkopocTb o6meHa | 0: 300 6uT/c 5 o
OaHHbIMU 1: 600 6uTt/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 6ut/c

CkopocTb nepepayum yctponictsa-MACTEPA 1 M4 gomkHa ObITb 0QNMHAKOBOMN,
MHaye cBsA3b He OyaeT ycTaHoBneHa. Yem Bbille CKOPOCTb mnepedayvun, Tem
BblLLIE CKOPOCTb peaKLn CUCTEMBI.
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®DyHKUMO- HasBsaHue [nana3oH HacTPOMNKK 3aBoga. U3m.
HanbHbIA koA pyHKUMUM 3Hau.
F13.02 dopmaT faHHbIX 0: 8-N-2 3 o
npoTokona Mod- 1: 8-E-1
BUS RTU 2:8-0-1
3:8-N-1

dopmat AaHHbIX ycTporictBa - MACTEPA n MY pgomxeH coBnagatb, B
NPOTUBHOM clly4yae cBs3b He ByaeT ycTaHoBMeHa.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Uzm.
HanbHbIV KOA PyHKLUU 3Hau.
F13.03 3agepxkka otBeTa 0~20mc 20 o
F13.04 Bpewms 0,0 (3awuTa oTknoYeHa), 0,0 o
cpabatbiBaHus 0,1~60,0c
3aLmThl No
OTKIIOYEHNIO CBA3N
F13.05 Bei6op npoTtokona 0: HecTaHAapTHbLIN NPOTOKON 1 u]
CBSI3U cBSA3N
1: cTaHAAPTHBbI NPOTOKON
CBA3N
F13.06 TouHocTb 3apaHmna | 0: 0.01 A 0 o
TOKOBbIX BEMUYUH 1:0.1A
npy CYUTLIBAHWUN
AaHHbIX MO
npotokony Mod-
BUS RTU

F'pynna F15: MNapameTpbl anekTpoaBuratens 2

B cepuu LCI MOXHO nepekrtouaTbes Mexay AByMst HaGopamu napameTpoB

aneKTpop,eraTenelh. OnucaHue aHanorn4Ho onncaHuo napameTpos
anekTpoasuratenst 1 (cm. epynny F02).
DyHKUMO- Ha3BsaHue [nana3oH HacTPOWNKK 3aBoga. U3m.
HanbHbIA KoA pyHKUUU 3Hau.
F15.00 Tun 0: cTaHaapTHbIN 0 [
AMNEeKTPOABUraTensi | acMHXPOHHbI

anekTpoasuratenb
1: anekTpoaBuraTens,
afanTMpoBaHHbIN Ans
paboThbl C HaCTOTHbIM
npeo6pasosatenem (AQYP)
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F15.01 HomuHanbHas 0,1 ~1000,0 kBT 3aBucut
MOLLHOCTb or
anekTpoasurarens 2 mMozenu

F15.02 HomuHanbHas 0,01 ~ (F00.03) 3aBuent
yacTtoTta ot
anekTpoasurarens 2 mogenn

F15.03 HomuHanbHas 1 ~ 65535 06/MuH 3asucut
CKOPOCTb BpaLLeHust or
anekTpopsuratens 2 mMopaenu

F15.04 HomunHanbHoe 1~2000B 3aBucut
HanpsbkeHne ot
anekTpoasurarens 2 mozenu

F15.05 HoMuHanbHbIn 0,01 ~655,35 A 3aBucut
TOK @CMHXPOHHOTO (mowHocTb MY <55 kBT) oT
anekTpoaBuratens 2 0,1 ~6553,5A moaenu

(mowwHocTb MY > 55 kBT)

F15.06 ConpoTvBneHve 0,001 ~ 65,535 Om 3aBucut
obmoTok cTatopa (MY < 55 kBT) oT
ACUMHXPOHHOTO 0,001 Om ~ 6,5535 Om moaenun
anekTpoasuratens 2 (M4 > 55 kBT)

F15.07 ConpoTvBrnexune 0,001 ~ 65,535 Om 3aBu-
o6MOTOK poTopa (mowwHocTb MY < 55 kBT) cuT ot
ACUMHXPOHHOTO 0,001 Om ~ 6,5535 Om mogenun
anekTpopsuratens 2 (mowwHocTb MY > 55 kBT)

F15.08 NHAYKTUBHOCTL 0,01 ~ 655,35 MIH 3aBu-
paccesiHus (mowyHocTb MY < 55 kBT) cuT ot
anekTpoaBuratens 2 0,001 M1 ~ 65,535 MIH moagenu

(mowHocTb MY > 55 kBT)

F15.09 BsaumHas 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 (mowyHocTb MY < 55 kBT) cuT oT
0,01A ~ (F15.05) moaenu
(mowHocTb MY > 55 kBT)
F15.27 Tun aHkoaepa 0: ABZ vHKpeMeHTanbHbI 0
1: UVW nHKpemeHTanbHbI

F15.28 BbiGop Tvina nnatbl 0: QEP1 0
PG

F15.29 Konunuectso 1~65535 2500
MMnNynbcoB 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° =
9HKoAepa

F15.32 MocnepoBatensHocTb | 0: npsimas 0 ]
a3 UVW asHkogepa 1: obpaTHasn
uvw

F15.33 Yron cmelleHns 0,0 - 359,9° 0,0° [
natynka UVW

F15.36 Bpewmsi o6HapyxeHusi | 0.0: HeT 0,0 []
o6pbiBa obpaTHoi 0,1~10,0c
CBS131 MO CKOPOCTMH

F15.37 WpeHtndmkauus 0: HeT pencTBus 0 [l
napameTpoB 3nekTpo- | 1: cratuyeckas
ngurartens 2 naeHTuduKaumsa

2: nonHas
naeHTuduKaumsa

F15.38 KoadpdpuumeHt 1~100 30 o
NponopL1oHanbHOCTM
KOHTypa ckopocTt 1

F15.39 Bpewmsi 0,01 ~10,00 ¢ 0,50 ¢ o
MHTErpypoBaHust
KOHTYpa ckopocT 1

F15.40 YacroTa 0,00 ~ (F15.43) 500y | o
nepeksnoyeHus 1

F15.41 KoadpdpuumeHt 1~100 20 o
NponopLOHanbHOro
yBENMYEHNs KOHTYpa
ckopocTu 2

F15.42 Bpewms 0,01 ~10,00c 1,00 c 8]
MHTErpypoBaHusi
OTKIMOHEHWI KOHTYpa
cKopocTm 2

F15.43 YacTota (F15.40) ~ (F00.03) 10,00y | o
nepeknyeHns 2

F15.44 MoBbiweHne momeHTa | 50 ~ 200% 100% u]
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
ynpasneHuu
F15.47 McTouHuk 3agaHusa 0: cdoukcupoBaHHoe 0 o
MaKkcMMarnbHOro 3HayeHuWe B napameTpe
MOMeHTa Ans F03.10
pexuma ynpaenenuns | 1: Al1
Mo CKOPOCTH 2: AI2
3: A3 (dyHKumns
otcytcTByeT B LCI(S))
4: BbICOKOHACTOTHbIN
nMnynbcHbin Bxod HDI
(dbyHKUMSI OTCYTCTBYET B
LCI(S))
5: KOMMyHUKaLMOHHBIN
npotokon ModBUS RTU
6: MuHumym 13 Al1, Al2
7: Makcumym 13 Al1, Al2
F15.48 OrpaHuyeHve 0,0 ~ 200,0% 150% 3a-
MOMeHTa Anst BOA-
pexuma ynpaeneHus ckoe
no cKopocTh
F15.51 MponopumnoHansHeiin | 0 ~ 60000 2000 u}
koadppurLmeHT
BO30YKaeHUsA
KOHTypa Toka
F15.52 KoadpcpuumeHt 0 ~ 60000 1300 o
VNHTErpupoBaHusi
BO36YyxaeHNs
KOHTypa Toka
F15.53 MponopumoHanbHbin | 0 ~ 60000 2000 o
koadppuLmeHT
YCUNEHUsi MOMeHTa
KOHTypa Toka
F15.54 KoadbdpuumeHt 0 ~ 60000 1300 o
VNHTErpupoBaHus
MOMeEHTa KOHTypa
TOKa
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F15.55 WHTerpanbHoe 0: HeakTMBHO 0 m]
CBOWICTBO KOHTYpa 1: aKTMBHO
CcKopoCTHh
F15.61 Mertog ynpaenenus | 0: BektopHoe ynpasnexnue | 0 m]
CKOPOCTbIO C Pa30OMKHYTbIM KOHTYPOM
3MeKTpo- 1: BekTOpHOE ynpasneHve
Asuratens 2 C 3aMKHYTbIM KOHTYpPOM
2: CkansipHblii MeTog
F15.62 BbiGop BpemeHu 0: aHanormyHo 0 o
pasroHa n anekTpoasuratento 1
3amenneHusa 1: Bpemsi pasroHa n
anekTpoasuratenst | 3ameanenvsi 1
2: Bpems pasroHa u
3ameanexHuns 2
3: Bpems pasroHa n
3ameanexus 3
4: Bpems pa3roHa u
3amennenus 4
F15.63 [NoBbilweHne 0,0%: (aBTOMaTn4eckoe 3aBucut | o
KpyTsiLLEero NoBbILLEHNE MOMEHTA) ot
MoMmeHTa anektpo- | 0,1 ~ 30,0% Moaenu
nsurartens 1
F15.65 KoadbdpnumeHt 0~ 100 3aBucut | O
noaasreHuns oT
konebanus U/f moaenu
anekTpoasuratens
2

Ipynna F17: MapameTpbl MOHUTOPUHIa

lpynna napametpoB F17 wucnomnb3yetca AN KOHTpPoONsi MHGOpMauum
0 paboyem cocTosiHUM npeobpa3oBaTenst YacToTbl, MOMb30oBaTENM MOryT
yCTaHOBWUTL TpebyeMble napaMeTpbl, KOTOpblE MOXHO BbICTPO 0TOGpPasnTb Ha
nHavKaTope Ans OTNagku u o6cnyxmBaHus.

[aHHas rpynna napameTpoB MOXET OTCYTCTBOBaTb B 3aBUMCMMOCTM OT
Bepcumn MMO. Mpu OTCYTCTBUM A@HHOW Tpynrbl PEKOMEHOYEeM Mornb30BaTbCs
napameTtpamu rpynnbl FO8 (F08.03, F08.04, F08.05).

®DyHKUMO- Ha3BaHue [nana3oH HacTPOMKK 3aBoga. U3m.
HanbHbIN KoL OyHKUMM 3Hau.
F17.00 Pa6oyas yactota °

163

instart-info.ru



F17.01 OnopHas yacTtota

F17.02 BbixoaHow Tok

F17.03 BbixoaHoe
HanpsixeHve

F17.05 BbixogHasi MOLLHOCTb

F17.06 BbixoaHOM KpyTSALWMI
MOMEHT

F17.07 Hanps»keHue 3seHa
MNOCTOSIHHOIO TOKa

F17.08 OnopHbIi curHan
MWA- ynpasnenus

F17.09 CurHan obpatHon
cesasu MNNA-
ynpaeneHus

F17.10 CocTosiHne BXOAHbIX
KnemMm

F17.11 CocTosiHne unpoBbIX
BbIXOJ0B

F17.12 HanpsikeHve Al1

F17.13 Hanpsikenue Al2

F17.14 Hanpsikenune Al3

F17.15 3HaueHue cyeTumka

F17.16 3HauyeHve AnvHbl

F17.17 CryneHb MJK

F17.18 Yacrota
BbICOKOCKOPOCTHOTO
MMNyNbCHOTo BXoAa
(HDI), eannnua
namepenus 0.01 My

F17.19 PacueTHoe 3HaveHune
CKOpOCTY ABuratens

F17.20 OcrTaBlueecs Bpemst
paboTbl

F17.21 Hanpskenune Al1 oo
KOppeKLumm

F17.22 Hanpsxenue Al2 no
KoppeKuum

F17.23 Hanpsikenune Al3 oo
KoppeKuum
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F17.24 JInHelHas ckopocTb °

F17.25 Bpewmsi BknoueHus °
nmTaHus

F17.26 Bpemsi pabotbl °

F17.27 YacToTa, 3agaHHas ¢ °
BbICOKOCKOPOCTHOTO

VMMNYNbCHOTO BbIXOAA
(HDO), eannuua
navepenus 1My

F17.28 YacToTa, 3agaHHas °
C npoTokona cBsian
Modbus RTU

F17.29 dakTnyeckas .
CcKOpoCTb 0bpaTHoi
CBA3N

F17.30 YacToTta Ha °
VCTOYHVKE 3afaHns
YacToTbl A

F17.31 YacToTta Ha °
UCTOYHUKE 3aaaHust
yacToTbl B

Mpynna F26: HacTpolika noXapHoOro pexuma

[aHHas rpynna napameTpoB AeicTBUTENbHA TOMNbKO ANst Mofdenew cepumn
LCI c nogaepKol noxapHOro pexumMa (OKoH4YaHue Ha3BaHUs MOAENM COrnacHo
cuctemMe o603HayveHnin «— FM»)

®DyHKUMO- Ha3BaHue dyHKUMMU J[nana3oH HacCTPOWMKKU 3aBoa. Uam.
HanbHbIN KoL 3Hau.
F26.00 Bbi6op Tvna 0: yacToTa 3agaetcs 0 o
NoXapHOro pexvma F00.06, ynpasneHue

NycKOM ¥ OCTaHOBOM
3apaetcsa F00.01

1: yactoTa 3apaetcs
F26.01, octaHoB
onpeaensaTcs
pasMblkaHUeM KneMMbl
NoXXapHOro pexumMa unm
KNeMmoii aBapuinHoro
ocTaHoBa

2: yacToTa 3ajaetcst
F26.01, octaHoB
HEBO3MOXeEH

F26.01 OnopHas yacTtoTa 0,00 'y ~ (F00.03) 0,00 'y o
NoXapHOro pexvma
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Maga 7. YnpaBneHue no KOMMyHUKaLMOHHOMY MPOTOKOMY
ModBUS RTU

Mpeobpaszosatenn yvactotel cepun LCI  (LCI(S)) noppepxwuBatoT
cTaHgapTHein npoTtokon ceAsun Modbus RTU. C nomouibto KoHTponmnepa
unm MK MoXHO ynpaBnaTb YCTPONCTBOM, @ Takke W BbINOMHATL MOHUTOPUHT
napameTpoB. [pexae, 4em ncnonb3oBaTb coeanHeHne no npotokony Modbus
RTU, o3HakombTeCh CO crnieayrollen nHcopmaumen o 6e3onacHoCcTy.

Korpga  ynpaBneHve  npeoGpasoBaTeneM  4acToTbl  MPOW3BOAUTCA
OVCTaHUMOHHO, ybeautecb, 4To Bbl cobniogaete TexHuKy 6Ge3onacHOCTW.
Obs3aTensbHO coobLuTe nepcoHany, uMmerowemMy AocTyn K MY, 4To oH MoxeT
ObITb 3anyLUeH B 060 MOMEHT.

B paHHOM rnaBe Bce 3HAYeHUs C MHOEKCOM «h» MokasbiBatoT,
== | 4TO [JaHHOe 3HaYeHve YyKasaHO B LUecTHaguaTepu4yHoOW cucteme
= | cuucnenus (hex). Ecnn nHpgekca HeT, 3HauWT, 3HaYeHUe ykasaHo B

OeCsaTUYHON cucteme cumucnexms (dec).

Cepusi LCl umeet gBa ceteBbix pexuma: pexum Master/Slaves n pexum
Master/Slave.

Nk

RS485

i

3 3 i fi3
nu1 nuz M4n I n41 I n42 I M4n

Puc. 7.2 Cemeeol pexxum Master/Slaves
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dopmar gaHHbIX Mo ymonvaHuio: E-8-1 (4eTHocTb, 8 OUT gaHHbIX, 1
KOHe4HbI 6uT), 19200 6uT/C. HacTpoikn napaMmeTpoB CBSi3V BbIMOMHSAETCH B

yHKUMOHanbHoW rpynne F13.

7.1 CTpykTypa coobLieHus

MpoTtokon ModBUS BkntovaeT ABa Buaa pexumMa nepegaqun (pexum RTU
n ASCII), LCI nopgoepxuBaeT Tonbko pexum RTU, cooTBeTCTBYHOLWME AaHHbIE
cnegyloLme:

GaviTbl: 1 cTapToOBbIN 6UT, 8 BUTOB AAHHbBIX, KOHTPOSbHBLIN BUT U KOHEYHBbIN
6uT. MNpun HannunM NpoBepoYHOro uta 1 GUT NPOBEPKN YETHOCTU/HEYETHOCTU 1
1 KOHeuHbIVi 6UT. Koraa GuT YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX BuTa.

CTAPTOBbIV BUT MPOBEPOYHbIN KOHEYHbIV
BUT BUT BUT

0/1/23|4|5|6)|7

B pexxume RTU coobLieHne Bcerga MMeeT MHTEpBas BpeMeHV nepeayn He
MeHee 3,5 6aiiToB B Havane. CTpykTypa coobLueHuin (3anpoc/oTBET) nepegaeTcs
B crefylolem nopsiake: agapec MalluHbl, Ko4 KOMaHAbl ornepauuv, AaHHble
n KoHTponbHoe crnoBo CRC. lNepegava kaxpgoro GanTa OCyLlecTBRsieTcs B
LwecTHaguaTepuyHom popmarte. dopmMat faHHbIX CrieayoLwuii:

®dopmat nepenaym gaHHbix Modbus RTU

< »
< >

[MpoBepka

CRG Cron-6ut

Crapt-6ut Anpec Peructp [aHHble

1.0nsa  onpepeneHuss Hayana cooblieHUs  ucrnonb3yeTcs  naysa
NPOAOIHKUTENBHOCTBIO He MeHee 3,5 cumBonos (14 6uT).

2.Ecnun nay3a npu nepepaye coobiieHns 6onee yem 1,5 cumona (6 6uT),
TO AaHHOe COObLLEHME CHATAETCS OLLMGOYHBIM.

Tabnuua 7.1 CtaHgapTHas CcTpykTypa coobeHns RTU:

START T1-T2-T3-T4 (Bpems nepegaum 3,5 Gaiita)
SLAVE ADDR Appec csian: 1 ~ 247
CMD 03H: yTeHne NnapamMeTpoB NOAYNMHEHHOTO YCTPOMCTBA;
06H: 3anncb napameTpoB NOAYMHEHHOIO YCTPONCTBA
DATA (N-1) [aHHble: rpynna napamMeTpa, HomMep napameTpa,
DATA (N-2) 3Ha4eHve napameTpa
DATAOQ

167 instart-info.ru



CRC CHK crapLuero Mposepka 3HayeHus: CRC
paspsga
CRC CHK mnapgLero
paspsga
END T1-T2-T3-T4 (Bpems nepegaun 3,5 6aiiT)

3. MNposepka aaHHbIX CRC ncnonb3yeTcs Ans npoBepkmn 6anTos coobLLeHns.
Mpumep: Koa komanabl (CMD): 03H, utenne N cnos (makcumym 12 crnos
HenpepbIBHOIO YTeHns). Agpec noaYnHeHHoro yctponctea paseH 01, pernctp
— F002 (npu HenpepbIBHOM YTEeHUM ABYX CrOB), @ 3aTteM WHdopmaums o
KoMaHAae BeayLero yctpowncTaa. [pumep Huxe.

ADR 01H

CMD 03H

CTapToBbIfi PerncTp crapLuero paspsga FOH

CTapToBbIN perncTp MnazLuero paspsaa 02H

3HayeHve JaHHbIX cTapLiero paspsiaa 00H

3HaueHve AaHHbIX MraaLlero paspsiga 02H

CRC CHK mnapawero pa3psiaa Hy>xHO paccunTbiBaTh
CRC CHK crapLuero paspsiga CRC, CHK

MHdopmaumsa oTBeTa NOQYMHEHHOrO YCTpoWCTBa, Korga napameTtp F13.05

ycTaHoBneH Ha 0.

ADR 01H

CMD 03H

CTapToBbIVi PerncTp cTapLuero paspsaga FOH

CTapToBbIN percTp MnagLuero paspsaa 02H

3HayeHve JaHHbIX cTapLiero paspsiaa 00H

3HaueHve AaHHbIX MrazLlero paspsaa 02H

CRC CHK mnapwwero pa3psiaa HyHo paccunTbiBaTh
CRC CHK crapuuero paspsiga CRC, CHK
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Korga napametp F13.05 yctaHoBneH Ha 1:

ADR 01H

CMD 03H

KonunyecTtBo 61TOB 04H

Peructp aaHHbix FOO2H cTapluero paspsga 00H

Pervctp ganHbix FOO2H mnagwero paspsiga 00H

[anHble FOO3H crapluero paspsiaa 00H

HanHble FOO3H mnaawero paspsga 01H

CRC CHK mnapawero pa3psiaa HyxHO paccunTbiBaTh
CRC CHK crapLuero paspsiga CRC, CHK

Kop komaHapl 06H (3anuck). Hanpumep, komaHaa Ha 3anvcek 5000 (1388H)
B peructpe FOOAH MY, agpec nogunHeHHoro yctponcTtea 02H. NHdopmaums
0 KOMaHfe Ha 3anuce:

ADR 02H
CMD 06H
AZpec faHHbIX cTapLuero paspsiaa FOH
Anpec faHHbIX MnagLero paspsga 0AH
CopepxaHue AaHHbIX cTapliero paspsiga 13H
CopepxaHune AaHHbIX MnafLlero paspsiaa 88H
CRC CHK mnagwero paspsiga HyxHo paccunTbiBaTh
CRC, CHK

CRC CHK crapLuero paspsiga

NHdopmaLmsa oteeTa NOAYNMHEHHOTO:

ADR 02H
CMD 06H
AZpec faHHbIX cTapLuiero paspsiaa FOH
Anpec faHHbIX MiagLwero paspsga 0AH
CopaeprkaHue AaHHbIX cTapLuero paspsaa 13H
CopepxaHune AaHHbIX MnafLlero paspsiaa 88H
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CRC CHK mnapgwero paspsiga Hy>xHO paccunTbiBaTh

CRC, CHK
CRC CHK crapLuero paspsiga ’

MeTogbl nposepkn CRC: CRC-gomeH onpegensieT coaepXaHue BCero
coobuleHns. [omeH cocTouT u3 faByx OantoB, cogepxawmx 16-6utHoe
ABOMYHOE 3HayeHue, KOTOpoe MpucoeauHsieTcs K CcoobLieHuto nocne
BblYMCIIEHNS]  3HayeHWss nepepatowero obopydoBaHus. [NpuHuMatoLee
YCTPONCTBO NOBTOPHO Bbl4ncnsieT CRC npuHsiToro coobLleHns n cpaBHUBaET C
nomnyyeHHbIM 3HavyeHvem gomeHa CRC, ecnu gga 3HaveHns CRC otnuvatotces,
To ecTb owmnbka npu nepepadve. CRC cHavana nomeluaetcs B OxFFFF, a
3aTeM obpabaTbiBaeTcs 6ornee LwecTu nocrnenoBaTenbHbIX 6anToB coobLleHns
CO 3HaveHueM Tekyulero peructpa. OAns CRC gonyctumbl Tonbko 8-6uTHble
[OaHHble KaXJoro CUMBOIa, a CTapToBbli BUT, CTOMOBLIA OUT U BGUT YETHOCTU
HepelcTBUTenbHbI. B npouecce CRC kaxabiii 8-61MTOBbIN CUMBOI paccyvThIBAET
oTaenbHo XOR ¢ cogepxumbiM perncTpa, B pesyrnbsrarte nepemeLLaeTcs B camoe
HM3Koe 3(hPEKTUBHOE HaMpaBneHue, a camblii BbICOKUA 3PPEKTUBHBIA BUT
3anonHsietca 0. LSB n3Bnekaetcsa anst nposepku: ecnu LSB paseH 1, pernctp
oTAenbHO BblnonHseT onepaumto XOR ¢ npegycTaHOBMEHHbIM 3HaYeHVEM;
ecnu LSB paseH 0, To He BbinonHseT. Becb npouecc nostoputcs 8 pas. MNMocne
3aBepLUEHUs nocrneaHero 6uta (BocbMoro 6uTa) cregytowme 8-6UTHble GanTbl
ByayT OTAenbHO BbINOMHATL onepaumio XOR ¢ TEKyLMM 3Ha4YeHEM perucTpa.
KoHeuyHoe 3HayeHue B permctpe — 3710 3HadyeHne CRC nocne BbINONHEHWUs
Bcex 6anToB B COOGLLEHUMN.

7.2. OnpepeneHue agpeca nepeaaym gaHHbIX

Afpec peructpa COCTaBMsSIETCS Ha OCHOBe HoMepa rpynnbl M Homepa
napamertpa:

ctapwui 6ant FO — FE (rpynna F), A0 - A2 (rpynna F15, F17); mnagwwin
6anTt 00 FF.

Fpynna napameTpoB Appec peructpa ans Apnpec peructpa ans
CBA3N 3anucu B RAM
FOO ~ F14 0xFO00~0xFEFF 0x0000~0x0EFF
F15 ~F17 0xA000~0xA2FF 0x4000~0x42FF

Hanpumep, ans F04.12 peructp 6yner 0xF40C, roe F4 npepcraBnsier
Homep rpynnbl FO4; 0C npeacTaBnseT LecTHaguaTepUYHbI dhopmat yucna
Homepa napametpa 12 B rpynne F04.

[na napametpa F15.51 peructpom 6ynetr 0xA033, roe A0 npeacraBnsieT
cobor Homep rpynnbl F15; 33 npeacraBnsieT wwecTHaguaTepuyHbii doopmat
yucna Homepa napametpa 51 B rpynne F15.
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Mockonbky EEPROM 4yacto nepesanucbiBaeTcs, 3TO COKpallaeT CpoK
cnyx6bl EEPROM; pana HekoTopbiX MapameTpoB eCTb BO3MOXHOCTb
3anucbiBaTh 3Ha4YeHMs B onepatuBHyto namaTb RAM. K aTol dyHKUMN MOXHO
nonacTb TOMbKO MyTEM W3MEHEHMS CTapluero paspsja COOTBETCTBYHOLLErO
kopoBoro agpeca ¢ F Ha 0 0 (ans rpynn FO0-F14), nubo ¢ A Ha 4 (ans rpynn
F15, F17).

[nanasoH cTapliero 1 mnagiero 6anToB COOTBETCTBEHHO: CTapLuni 6anT
00 OF (rpynna F); mnagwwn 6ant 00 FF. Hanpumep

Bxoa komaHabl ynpasneHnus B N4 (Tonbko 3anuch):

* kof, pyHKummn FO4.12 He coxpaHsieTcs B EEPROM un 3agaet agpec 040C;

* kof, pyHkumm F15.51 He coxpaHsietcs B EEPROM u 3apaet apgpec 4033.

OTOT agpec AencTBUTENEH Tonbko Ans 3anncu B RAM, npu yteHun agpec
HeaencTBUTENEH.

[Ins Bcex napaMeTpoB MOXHO peanu3oBaTtb 3Ty (PyHKLMIO C MOMOLLbIO KoAa
komangbl 07H.

pynna F14: napameTpbl He MOryT OblTb HU MpOYUTaHbI, HU
== | wu3meHeHbl. [pynna F17: napameTpbl MOryT OblTb TOMbKO CUYUTaHBI,
== | HO He MoryT OblTb W3MeHeHbl. HekoTopble napameTpbl Hemnb3s
M3MeHaTb npu pabotarowem MY. MNpu M3MeHeHUM napameTpoB
koda yHKUMM criedyeT Takke yuuTblBaTb [AMana3oH HacTPOMKU
napameTpoB, eAVHULbI U3MEPEHUsI.

7.3 Tabnuubl perucTpoB CBA3U

Tabnwuua 7.2 YnpaBneHue nyckoM, OCTaHOBOM 1 OMOPHOM YaCTOTON (TOMbKO
3anuchb):

Appec koMaHAbI DYHKUNA KOMaHAbI
1000H 0001H: BpalueHuve Bnepen

0002H: BpalieHvie Ha3ag
0003H: TonukoBoe BpaLleHve B NPSIMOM HanpasfieHnn
0004H: TonykoBoe B 06paTHOM HanpaBneHnn
0005H: OcTaHoB no uHepLun
0006H: OcTtaHoB c 3ameaneHvem
0007H: C6poc curHana otkasa

3000H 3agaHune YacToThl

Mpn pabote c paHHbIMM agpecamMu Heobxogumo ybeouTbesl, YTO B
npeobpasoBartere 4acToTbl 3HaveHue napameTtpa F00.01 BbiICTaBNeHO paBHbIM
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2 (ynpaBreHue MyckoM U OCTaHOBOM MO CETEBOMY MPOTOKOMY) M 3HaYeHue
napametpa F00.06 BbicTaBneHo paBHbIM 9 (BbIOOP WCTOYHMKA 3agaHus
OMOPHOTO CUrHamna c CeTeBOro NpoTokona).

Tabnuua 7.3 YnpasneHve BbIXOAHbIMW KNnemMmaMu (TOMbKO 3anuch):

Appec komaHab! DYHKUMA KOMaHAbI

1001H BuT 0: BbIXOA C OTKPBITEIM KOnnekropom MO1

But 1: peseps

But 2: peneiHbin Boixog T

But 3: penenHbin Bbixog R

BuT 4: BbICOKOYACTOTHBbIV MMMYNbCHbIV Bbixogd (HDO)

Mpu paboTe ¢ AaHHbIMKM agpecamu ybeautecb, 4TO B npeobpasosaTene
YyacToTbl 3HayeHne napametpoB FO07.01 (dpyHkumsi Bbixoga HDOR), F07.02
(dpyHKUMS penenHoro Bbixoga T), FO07.03 (dyHKuma penenHoro Bbixoda R)
unu F07.04 (dpyHkums Bbixoga MO1) BbicTaBneHo paBHbiM 20 (ynpasreHue no
ceTeBOMY NpoTokony). B agpec BBoanTCS 3HaYeHWe napameTpa B 4eCATUHHOM
CUCTEME CYUCIIEHUS], T.€. HYXHO MOMyYnTb 3HaYeHWe B [BOUYHON cuUcTeme
CYUCNEHUS U NepeBeCcTn B AECATUYHYIO.

Hanpumep, TpebyeTca caenaTb akTVBHBIM pereiiHblii Bbixoa T U BbIXOA C
OTKpbITbIM KonnektopoM MO1. Yucno B ABoUYHOM cucteme cumcnenusi: 00101.
B pecaTtuyHoM cucteme CHUCNEHNS 3TO YMCO PaBHO 5 — 3TO 3HaYEHUE HYXHO
BBecTu B agpec 1001H.

Tabnuua 7.4 YnpasneHve aHanorobiM Bbixogom AO1 (Tonbko 3anmce):

Peructp DYHKUNUA KOMaHAbI

1002H 0 ~ 7FFF osHa4aet 0% ~ 100%

Tabnuua 7.5 YnpaBneHue aHanorobiM Bbixogom AO2 (TonbKo 3anuch):

Peructp DYHKUUA KOMaHAbI

1003H 0 ~ 7FFF o3HavaeT 0% ~ 100%

Tabnuua 7.6 YnpasneHvne MMNynbCHbIM BbIXOAOM (TOMbKO 3aMuch):

Peructp DYHKUUS KOMaHAbI

1004H 0 ~ 7FFF o3nadvaet 0% ~ 100%
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Tabnuua 7.7 Ctatyc npeobpa3oBatens 4acToTbl (TOMbKO YTEHKE):

Peructp DYHKUUA KOMaHAbI

2000H 1: npeobpaszoBaTenb YacToThl 3anyLleH, BpalleHne
Bnepes
2: npeobpasoBaterb YacToTbl 3anyLueH, obpaTHoe
BpaLlleHne
3: npeobpaszoBaTenb YacTOTbl HAXOAUTCA B peXUMe
ocTaHoBa

Tabnuua 7.8 Agpeca napaMeTpoB MOHUTOPUHra:

Peructp DYHKUUA KOMaHAbI

3001H Pabouasi yactoTa

3002H Hanpsbkenne Ha 3MT

3003H BbixogHoe HanpsikeHne

3004H BbixogHou Tok

3005H BbixogHasi MOLLHOCTb

3006H KpyTSLwmin MOMEHT Ha Bbixofe

3007H Pa6oyasi ckopocTb

3008H CocTosiHMe BXOAHbIX KNeMM

3009H CocTosiHME BbIXOAHbIX KIEMM

300AH Hanpsixenve Al1

300BH HanpsbkeHne Al2

300CH HanpsixeHne Al3

300DH Tekyllee 3Ha4YeHne cyeTunka

300EH TekyLuee 3Ha4eHne ONVHHbI

300FH CkopocTb O[] B 06/MUH

3010H OnopHbIn curHan M-ynpaenexns

3011H CurHan obpatHon ceasu MU-ynpasneHus

3012H Crynenb MNK

3013H YacTtoTta BXoAHOro nmnynsca, eavHuua namepenus 0,01
Ky,

3014H CkopocTb 06paTHoii cBsi3u, eamHuua namepenus 0,1 'y

3015H OcraBLeecs Bpemsi paboTbl

3016H Hanpspkenne Al1 oo koppekummn

3017H HanpsbxeHne Al2 go koppekuum
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3018H HanpsixeHve Al3 0o koppekumn

3019H JInHenHas ckopocTb

301AH TekyLuee Bpemsi Npy NOAAHHOM MUTAIOLLEM HanpPsXKeHUn

301BH Tekylee BpeMsi B COCTOSIHUM paboTbl

301CH YacrtoTta BXoAHOro MMnynbca, eavHuua namepenns 1y

301DH Bpewmsi ycTaHOBNEHWS CBS3M KOMMYHUKaLMOHHOTO
nportokona

301EH dakTnyeckas CKopoCTb € AaTunka obpaTHON CBS3N

301FH OTobpaxeHue yacToTbl A

3020H OT06paxeHune yactoTtbl B

[Ons OTHOCWUTENMbHOrO MpPOUEHTHOro 3HayeHnus -100,00% ~
100,00% MOXeT BbINOMHATLCSA TOMbKO onepauus 3anucu. [lpu
3anncK 3Ha4YeHUss YacToTbl YacToTa OnpeaensieTcs OTHOCUTEMbHO
MaKcuMarnbHOro  3HaveHuss 4actotbl (F00.03). [llpu 3anucu
B KavyecTBe 3Ha4YeHMs MOMEHTa, 3anucbiBaeMoe 3HayeHve
onpepaenserca otHocuTenbHo FO03.10, F15.48 (anekTpoasuratens 1,
anekTpoasurarens 2).

D

YctaHoBka napons (ecnv Bo3Bpauiaetcs k 8888H, ato o3Havaert, 4yTO
yCTaHOBKa Naporssi BbINOMHeHa):

Peructp 3HayeHne paHHbIX

1EQOH F—

Tabnuua 7.9 Agpec nHuyuanusaumu napametpa 1FO1H:

Peructp DYHKUUA KOMaHAbI

1FO1H 0001H: C6poc k 3aBOACKMM HACTpoKam, 3a
VCKIIOYEHNEM NapameTpoB ABuraTens

0002H: C6poc 3anucu owmndok
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Tabnuua. 7.10 Onuncanne HemcnpasHocTy MY (kog HeMcnpaBHOCTW):

Anpec HeucnpaBHOCTU

WUHbopmaums o HeucnpaBHocTu MY

8000H

0000H: HeT HencnpaBHOCTH

0001H: Meperpyska no Toky npu pasroHe (E004)
0002H: Meperpy3ka No TOKy NpU TOPMOXEHWUN UK
pasroHe (E005)

0003H: Meperpyska No TOKy Npu NOCTOSAHHON CKOPOCTU
(E006)

0004H: MpeBblweHne HanpsxeHusa npu pasroHe (E002)
0005H: MpeBbliLIeHNe HanNpspPKeHne Npy TOPMOXEHUN
(EOOA)

0006H: MpeBbileHne HanpsXeHWs Npu NOCTOSAHHON
ckopocTu (E003)

0007H: MoHwxeHHoe HanpsbxeHve Ha 3MT (E001)
0008H: Meperpyska asuratens (E007)

0009H: Meperpyska M4 (E008)

000AH: Motepsi a3kl Ha Bxoae (E012)

000BH: MoTeps casbl Ha Bbixoae (E013)

000CH: lNMeperpeB IGBT mogyns (EOOE)

000DH: Meperpy3ska 6ydepHoro conpotuneneHus (E014)
000EH: HeuncnpasHocTb koHTakTopa (E017)

000FH: Monb3osaTtenbckuit otkas (E00D)

0010H: Owwnbka ceteBoro npotokona (E018)

0011H: Owwubka n3amepeHus Toka (E015)

0012 H: Owwmbka ngeHTudmkaumm napametpos 3
(E016)

0013H: JoCTMrHYyTO CyMMapHoe BpeMsi B COCTOSIHUN
pabotbl (E020)

0014H: KopoTkoe 3amblkaHue Ha 3emnto (E023)
001FH: Meperpes asuratens (E036)

0020H: HekoppekTHble napameTpbl (E037)

Tabnuua 7.10 Onucax

ne HencnpaBHOCTU CBA3N (KO,EI, HeVICI'IpaBHOCTVI)Z

Apnpec HeucnpaBHOCTH

WUHdopmaums o HeucnpasHocTu MY

8001H

0000H: Het owwmnbku

0001H: HenpaBunbHbIi naposb

0002H: HenpaBunbHbI KO4 KOMaHAbI

0003H: HenpasunbHas koHTponbHast cymma CRC
0004H: HepencTBuUTENbHBIN agpec

0005H: HepencTButenbHbI napameTp

0006H: HeBepHoe usmeHeHve napameTpa
0007H: Cuctema 3abnokupoBaHa
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maBa 8. YcTpaHeHne HencnpaBHOCTEN U TEXHUYECKOE
obcnyxuBaHue

Mocne BO3HMKHOBEHMSA HeucnpaBHocTM MY peanusyeT gyHKUMIO 3alwuThbI
1 oTobpaxaeT Kog HeucrnpaBHOCTM Ha MaHenu ynpasneHus. [Nonb3oBaTtenb
MOXET onpedenuTe TWM HEWCNPaBHOCTW, MNPOAHaNU3MpoBaTb MPUYUHbI
M BbIMOMIHUTL MOUCK W YCTPaHeHWe HeucrnpaBHOCTEN B COOTBETCTBUM CO
cnegyowmmy Tabnuuamu. Ecnn HencnpaBHOCTb He MOXET ObITb yCTpaHeHa
cvnamu nonb3oBaTtens, crnedyer obpaTUTbCA B TEXHWYECKYH MNoAAepXKKy
«MHcTapT».

I'Ipm BO3HWKHOBEHUM OLUMOOK, CBSA3@HHbLIX C npesBbilleHnem

Toka wunu HanpsbkeHust (E002-E008, EOOA, EOOE, EO012, EO016,
E023, E032, E033, E036) sanpeluiaeTcs BO300OHOBMATL paboTy
00 yCTpaHeHUA npuYvnHbl BO3HUKHOBEHUSA HEUCNpPaBHOCTU UMK He
paHee, 4YeM Yepe3 10 MUHYT nocne BO3HWKHOBEHUST OLLNOKMN.

Kon CootBeT- Heucnpas- B03MOXHble NPUYUHBI PeweHus
OoWMnGKM | CTByHOLWUIA HOCTb
u3 koA
XypHana owmnbKn
(F05.27-
29)
7 E001 MoHWxeHHoe 1. OTKNOYEHNE NUTAHUSA 1. MopaTtb NUTaHMe Ha
HanpsxeHve Ha | M4, sxoa M4
3nT 2.HanpsihxeHue Ha Bxoge 2. MNposepuTb
MY He cooTeTCTBYET KayecTBO HanpsikeHus
YCTaHOBMNEHHbLIM nuTaroLlen cetn Ha
TpeboBaHWsIM cooTBeTCTBUE TpEbyeMbIM
3. HanpsxeHue Ha 3MT xapaktepuctukam M4 npu
HecTabunbHoe 3anycke
4. HeucnpaBHocTb 3. O6patutbes B cnyxoy
BbINPSIMUTENBHOTO MOCTa TEXHWNYECKOW NoAAepX KU
5.HeuncnpasHocTb cunosoit | 4. O6paTtnTbesi B Cnyx0y
nnatbl MY TEXHUYECKOW NoAAEPXKKN
6.HevcnpasHocTb Nnatbl 5. O6patuTbCs B Criyx0y
ynpaenexus TEXHUYECKON NOAAEPXKN
6. OB6patutbes B Crnyxoy
TEXHWNYECKOW NoaAepX Ku
4 E002 MepeHanpsike- | 1. BxogHoe HanpshxeHne 1. Nposeputb
HVe npn CIMULLKOM BbICOKOE KauecTBO HarnpsikeHus
pasroHe 2. BbICOKOVHEPLMOHHas nuTatoLLen cetm Ha
Harpyska reHepupyet cooTBeTCTBUE TPEbyeMbIM
HanpsbkeHve Ha 3MT xapakTtepuctukam M4 npu
3anycke
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3. Bpemsi pa3roHa cnvLkom
KopoTKoe

2. YCcTaHOBWTb TOPMO3HOIA
KOMMEKT

3. YBenuuutb Bpemsi
pasroHa

E003 MepeHanpske- | 1. BxogHoe HanpsbkeHne 1. MpoBepuThb Ka4ecTBO
Hve npn CIMULLIKOM BbICOKOE HanpshkeHns nuTatoLLe
pab6ote Ha 2. BbICOKOVHEPLIMOHHas CeTu Ha COOTBETCTBUE
NOCTOSIHHO Harpyska reHepupyeT Tpebyembim
CcKoOpoCTU HanpsbkeHve Ha 3MT xapakrtepucTukam MY npu

pabote
2. YcTaHOBUTb TOPMO3HOM
KOMNNeKT

E004 MpeBbiweHne 1. KopoTkoe 3amblkaHue 1. YcTpaHaTb BHELUHWE
3HaYeHUn mexay hasamu unu Ha HeucnpaBHOCTW
TOKOBOW 3emno Ha Bbixoge MY 2. BbINonHuTL
XapaKkTepucTtu 2. He BbInonHeHa naeHTUVKaumio
KV Npu pasroHe | naeHTudmkaumus napameTpoB

napameTpoB anekTpoasuratens

anekTpoaBuraTens 3. YBenuuutb Bpemsi

3. Bpems pasroHa cnvwikom | pasroHa

KopoTkoe 4. OTperynupoBaTb

4. YcTaHoBMNEHHbIe NOBbILLEHNE KPYTSILLEro

napamMeTpbl NOBbILLEHNS MOMEHTa BPYYHYIO Unn

KPYTSILLEro MOMEHTa Unn BbIGpaTh Tpebyemyto

xapaktepuctuka V/F He xapaktepuctuky V/F

noaxoaaT Anst AaHHOTO 5. MpoBepuTb kKa4ecTBo

TUNa Harpysku HanpshkeHns nuTatoLLe

5. CnuLIKOM HU3Koe CeTu Ha CooTBeTCTBUE

BXOAHOE HanpsixeHne TpebyembiMm

6. 3anyck BpaluatoLerocs xapakTtepucTvkam MY npu

anekTpoasuratens 3anycke

7. MNpeB.blweHne 6. BbinonHnTL nepesanyck

HOMMWHaNbLHON Harpy3ku Npu | ¢ KOHTPONEM CKOPOCTH

pasroHe UK nocrne oCTaHOBKM

8. CnuLkom Manblii Knacc anekTpoABuratens

mMouyHocTu MY 7. BbISIBUTb NpUYnHY
npeBbILLEHNst
HOMUWHamNbHOW Harpy3sku
8. YcraHosuTb MY
6onee BbICOKOrO Knacca
MOLLHOCTV

E005 MpeBbiweHne 1. KopoTkoe 3amblkaHue 1. YcTpaHaTb BHELUHWE

3HaveHumn
TOKOBOW
xapakTepuc-
TUKU MpU
3ameqne-Hum
WIK TOpMOXe-
Hun

mMexay dasamu unu Ha
3emnto Ha Bbixoge MY
2. He BbInonHeHa
naeHTndmKaums
napameTpos
anekTpoasuratens

3. Bpemsi 3ameanenus
CIMULLKOM KOPOTKOE

HencnpaBHOCTU
2. BbInonHuTL
naeHTUdbmuKaumo
napameTpoB
anekTpoasuratens

3. YBenuunTb Bpems
3ameaneHus

4. MNpoBepuTb Ka4ecTBo
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4. CnyLLKOM HU3KOoe HanpsbKkeHUs nuTatoLLei
BXO[HOE HanpshxeHne CeTV Ha CooTBeTCTBUE
5. MNpeBbleHve TpebyembiM
HOMUWHaNBbHOW Harpysku XapakTepucTtukam M4
npv pasroHe npv 3ameaneHun unu
6. OTCYTCTBYET TOPMO3HOM | TOPMOXEHUN
KOMMNMeKT 5. BbISIBUTb NMPUYNHY
npesbiLleHns
HOMUWHaNbHOW Harpysku
6. YCTaHOBUTb TOPMO3HOW
KOMNNeKT
3 E006 MpeBbllweHne 1. Kopotkoe 3amblkaHue 1. YcTpaHsATb BHeLIHWe
3HaveHun mexay hasamu unu Ha HeucnpaBHOCTY
TOKOBOW 3emnio Ha Bbixoge M4 2. BbInonHutb
Xapaktepuc- 2. He BbInonHeHa naeHTUdMKaLmio
TUKW Ha naeHTudukaums napameTpos
NOCTOSAHHO napameTpoB anekTpoaBuraTens
CKOPOCTH anekTpoasuratens 3. Mposeputb
3. CnuLKom Hu3Koe KayecTBO HanpsbkeHus
BXOOHOE nuTatoLLen cetn Ha
4. MNpeBbileHne CooTBETCTBUE TPEDYEeMbIM
HOMUWHaMBHOW Harpysku XxapaktepucTukam M4 npu
npu pasroHe 3anycke
5. Cnuvwikom marnblii knacc 4. BbIiBUTb NpUYNHY
MolHocTm MY npeBbILLEeHNs!
HOMUWHaMNbLHON Harpysku
5. YcraHosuTb MY
6onee BbICOKOrO Knacca
MOLLHOCTY
8 E007 Meperpyska 1. Henogxopsawwuin 1. KoppekTHas ycTaHoBKa
anekTpoaBura- | napametp 3awmTsl F05.10 napameTpoB
Tens 2. MNpeBblLeHne 2. BbIIBUTb NPUYUHY
HOMWHaNbLHOW Harpy3kn Npu | NpeBbILLEHNS
pasroHe unv GrnokupoBka HOMUWHaNBbHOW Harpysku
potopa unu 6nokMpoBKM poTopa
3. Cnuwwkom Manblii knacc 3. YcraHosuTb MY
MoLHocTm MY Bornee BbICOKOrO Kracca
MOLLHOCTV
9 E008 Meperpyska M4 | 1. MNpeBblweHne 1. BbISIBUTb NpUYUHY
HOMWHAaNbLHOW Harpy3kn Npu | NpeBbILLEHNS
pasroHe unu 6rnokmposka HOMUWHaMBHOW Harpysku
poTopa 11 GrnokMpoBKK
2. Cnuvwwkom marnbli knacc poTopa, npoBepka
MolHocTm MY anekTpoaBuraTens u
cunoBbIx kabeneit
2. YcraHosuTb MY
6ornee BbICOKOrO Knacca
MOLLHOCTV
5 EOOA MepeHanpske- | 1. BxogHoe HanpsbxeHne 1. MNpoBepuTb Ka4ecTBO
HWe npu CNULLKOM BbICOKOE HanpsbkeHus
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npu

3amMeaneHuu nnu

nuTarLlen cetu

3ameaneHnun TOPMOXEHUN Ha CoOTBETCTBME
unm 2. BbicokonHepLumoHHast TpebyembiM
TOPMOXEHUN Harpyska reHepupyeT XapakTepucTtukam MY
HanpsbxeHune Ha 3T npu 3amMeaneHnn unm
3. Cnuwkom KopoTkoe TOPMOXEHUN
BPEMSs 3aMeAneHns unu 2. YcTaHoBUTb
TOPMOXeHUs TOPMO3HOW KOMMMNEKT
3. YBenuuste Bpemsi
3ameanenus unu
TOPMOXEHNS
12 EOOE Meperpes 1. Cnuwwkom Bbicokas 1. CHU3nTb
CUINOBOrO Temnepartypa Temnepatypy
mogayns OKpyXatoLLeit cpeabl oKkpyxatoLLei cpeabl
2. 3abnokunpoBaH 2. O4ucTutb
BO3AYLUHbIA puneTp BO3AYLUHbIV OUILTP
3. HeucnpaseH 3. 3aMeHuTb
BEHTUNATOP HeucnpasHbIii
4. HencnpaBeH gatunk BEHTUNSATOP
4. 3aMeHUTb AaTumnk
15 EO0 D Monb3oBa- CurHan BHeLUHew C6poc nocne
TenbCKui HencnpaBHOCTV MOAYNS BbISBMEHUS NPUYNHBI
oTka3 5. HencnpaseH cunosoii cpabaTbiBaHWs
moayne MY BHELLUHero curHana
HeucnpasHOCTM 5.
3ameHnTb Mogynb MY
20 EOOF Owwubka MospexaeH yun EEPROM | O6patnTbes B
YTeHus n Cnyx0y TeXHU4YecKomn
3anucu B noaAepxKku
EEPROM
10 E012 MoTepsi basbl | 1. AcummeTpus 1. YCTpaHuTh BHelLHue
nUTaHNs Ha TpéxasHoro NUTaHWs Ha HencnpaBHOCTU
Bxoge M4 BXOAEe 2. ObpaTtuTbea B
2. HencnpasHa nnata cnyx6y TexHu4eckon
ynpaenenus M4 NnoaaepxK1
3. HeucnpasHa nnata 3. Obpatutbea B
3aWmThl cnyx6y TexHn4eckomn
4. HencnpasHa cunosast NoAAepXKn
nnata 4. ObpaTtuTbCs B
cnyx6y TexHn4eckomn
noAaepXkn
1 E013 Motepsi pasbl | 1. O6pbIB kKabens, 1. YcTpaHWTb BHelHWe

Ha BbIXode

coeguHstowero MY n
anekTpoasuraTens

2. AcummeTpus
notpebneHns Toka
anekTpopsuratenem

3. HeucnpasHa cunosas
nnara M4

HencnpaBHOCTU

2. Mposeputb
MCcnpaBHOCTbL 0BMOTOK
anekTpoaBuraTens

3. ObpatuTbecs B
cnyx6y TexH14eckoi
NoALEPKKN
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4. HencnpaseH cunoson 4. O6patuTbCst B Cryx6y
mMoaynb TEXHUYECKON NOAAEPXKKN
17 E015 Owwmbka nsme- 1. HencnpaseH aatunk 1. O6patutbes B Cnyxoy
peHus Toka Xonna TEXHUYECKOWN NOAAEPKKN
2. HeucnpasHa cunosast 2. ObpaTtuTbes B Cryxby
nnara M4 TEeXHUYECKOWN NoaaepXKN
18 EO016 Owwnbka naeH- 1. MapameTpbl 1. YcTaHoBuTH
TUmnkaumm aneKkTpoaBUraTens He napametpbl
napameTpoB YCTaHOBMEHbI COrMacHo anekTpoaBuraTens
NeKTpo- nacnopTHon Tabnuyke B COOTBETCTBUM C
asuratens anekTpoasuraTensi nacrnopTHo Tabnuykon
2. HencnpasHocTb anekTpoasurarens
kabenbHOM NUHUK 1nn 2. MNpoBepwuTb kabenb u
anekTpoasuraTensi anekTpoasuraTens
14 E017 HewncnpasHocTb 1. Cunosasi nnata MY unn | 1. O6patutbes B Cnyx6y
KOHTaKTOpa, 6noK NUTaHNA HeMcnpaBHbl | TEXHUYECKON NOAAEP KN
LIYHTMpYtOLLEero 2. HencnpaBeH koHTaktop | 2. O6paTtuTbes B Criyx6y
TOKOOrpaHuimBa- TEXHWNYECKO NoaaAepx KM
OLWWiA 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
cBsa3u B rpynne F13 CBA3N
19 E020 [ocTurHyTto CymmapHoe Bpemsi BbinonHute cbpoc Ao
CcymMmapHoe paboTbl 4OCTUINO 3aBO/ICKMNX HACTpPOeK Ans
Bpems B YCTaHOBMNEHHOTO 3HAaYeHWst | CYMMapHOro BpemMeHu
COCTOSIHUAM 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 TN 3HKoZdEepa B 3aBUCHMOCTM OT
2. HenpawunbHoe aKkTU4ecKkon cutyauum
nogknioYeHne npoeoga 2. YcTpaHuTb BHELUHVE
3HKOZEepa HencnpaBHOCTU
3. SHKoaep noBpexaeH 3. 3ameHuTb
4. HeucnpagHa nnata NOBPEXAEHHBbI 3HKoAep
pacwmpenus PG 4. 3amMeHnTb
HeucnpasHyto nnaty PG
25 E029 [ocTturHyto CymMmapHoe Bpemsi B BeinonHuTe cbpoc o
CyMMapHoe CcoCTOsIHUMN paboTbl 1 3aBOACKMX HACTPOEK Ans
Bpems B ocTaHoBa focTuraet CYMMapHOro BpeMeHun
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COCTOSIHAM YCTaHOBMEHHOTO 3HAYEHNs1 | B COCTOSIHUM paboTbl v
paboTbl 1 ocTaHoBa
ocTaHoBa
22 EO2E O6pbiB gatunka | CurHan gatumka obpaTtHoun | MpoBeputb curHan
obparHoii ceasu MNO-perynatopa obparTHoii cBsA3n
ces3u MUA- Hwke 3Ha4eHust F10.26 MAO-perynatopa nnu
ynpaeneHus YCTaHOBUTL NMpaBuibHOE
3HaveHne F10.26
26 E030 XonocTton xof Pa6Gouuit Tok MY Hinke MpoBepuTb cocTosHe
3HaveHnsa F05.13 Harpysku 1 KOpPeKTHOCTb
3Ha4YeHul napameTpoB
F05.13 n F05.14
27 E032 Owmbka 1. Cnuwkom Gonbluas 1. YMeHbLUeHne Harpy3ku
orpaHuyeHns Harpyska unu 6nokuposka | v nposepka ABuraTens u
TOKa Mexay potopa asuratensi MeXaHWN4YeCKOro COCTOSIHUS
uMnynscammn 2. Cnvwkom manblii knacc | 2. BuiGop MY Gonee
motyHocTn MY BbICOKOTO Knacca
MOLLHOCTH
24 E033 HewncnpasHocTb | 1. MepeHanpsbkeHne 1. BbIIBUTb MPUYMHY
ny Meperpyaka no Toky nepeHanpspkeHus
2. BbISiBUTb NpU4nHy
neperpyaku no Toky
28 E034 Cnuikom 1. HenpasunbsHo 1. MNpaBunLHO yCTaHOBUTL
GonbLioe yCTaHOBMEHbI NapameTpbl napameTpbl 3HKodepa
OTKINOHEHUE aHKoaepa 2. BbInonHntb
CKOpOCTU 2. He BbInonHeHa naeHTudmKaumo
naeHTUudbmnKkaums napameTpos
napameTpoBs anekTpoasuraTenst
anekTpoasuraTens 3. MpaBWnbHO YCTaHOBUTL
3. HenpaBwunbHo napametpbl F05.17 n
yCTaHOBMEHbI MapameTpbl F05.60 B 3aBCMMOCTM OT
F05.17 n F05.60 haKTU4eckon cutyaumm
30 E035 MpeBbiweHve 1. HenpasunbsHo 1. MNpaBunLHO YCTaHOBUTL
cKopocTh yCTaHOBMEHbI MapameTpbl napameTpbl 3HKodepa
QMEeKTpo- 3HKodepa. 2. BbinonHuts
npuratens 2. He BbinonHeHa naeHTudmKaumo
naeHTudbmnKaums napameTpoB
napameTpoB anekTpoasuratens
anekTpoasuratens 3. MNpaBunbHO ycTaHOBUTL
3. HenpaBurnbsHo napameTpbl F05.17 n
yCTaHOBMEHbI MapameTpbl F05.60 B 3aBCMMOCTM OT
F05.17 n F05.60 hakTMyeckon cutyaumm
31 E036 Meperpes 1. HencnpaBHocTb 1. MpoBeputb kabenu
aneKTpo- [fAaTtynka Temneparypbl W fatyvk Temnepartypbl
Asurartens anekTpoasuratens anekTpoasuratens

2. CnvwKoMm BbicoKas

2. MoHn3NTb HecyLLyto
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Temnepatypa

4YacToTy UIN NPUHATH

anekTpoasuratens Apyrve mepbl
no oXNaxaeHuo
anekTpoasuraTens
32 E037 HekoppekTHble BeeneHHble MpoBepuTb, NpaBUNLHO
napameTpbl 311eKTPO- napameTpbl 1IN yCTaHOBMEHbI
Asuratens anekTpoasuratens napameTpbl
He COOTBETCTBYIOT anekTpoasurarens
dakTuyeckum
[aHHbIM
29 E038 MonbiTka nepe- MameHeHue knemmbl | Mepekniountbes nocne

KMoYeHNst Mexay
AByMsi HaGopamu
napameTpoB
arnekTpoaBuratenen Bo
Bpems pabotbl

BbiGopa mexay
ABYyMsi Habopamu
anekTpoaBuratenemn
BO Bpems pa6otbl M4

ocTaHoBa M4
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aea 9. [lononHuUTenbHbIe ONuUUn
9.1 MNnaTtbl pacwmpeHus

B npeo6Gpa3sosatene yactotbl cepum LCl MOXHO peanunsoBaTb BEKTOpPHOE
ynpaeneHne ¢ 3aMKHYTbIM KOHTYPOM ABUraTefiaiMu C pasnuyHON Harpyskow,
npu MOMOLLUM [aTYMKOB TMOJSIOXKEHUS PasfMyHbIX TUMOB. B pOaHHO cepun
OCyLLeCTBMEHa NoAAepKKa MHKpeMeHTanbHbIX 9HKOAEePOB.

[Ona nogknoyeHns auddepeHumansHOro aHKodepa npuMeHuma nnarta
paclumpenus (Tonbko ans mopenein LCI 5.5«BT u Bbiwe).

HaumeHoBaHue Onucaxuve

LCI-PG1 [MnaTa pacwmpenuns Ana MHKpeMeHTanbHoro aHkogepa ¢
anddepeHumanbHbIMY BbIXOAaMMU.

MopaepxuBaet auddepeHumansHbIi BXOAHOW curHan A,
B, Z, A, B, Z. MakcumanbHas Yactota: 100 kl'y,
HanpsbkeHve nutanuns: 5/12 B (B 3aBucumocTyn ot
nonoxexus mxemnepa J1)

LCI-HDI Mnata paclumpeHnst UMMYIbCHBIX BXOAOB.
Mnata paclumpeHns Ansa 3agaHns onopHON YacToThl
npeobpasoBaTens MMNynbCHbIM curHanom go 100 kIy,

LCI-HDO Mnata paclumpeHnst UMNYNbCHbBIX BbIXOOB.

Mnata paclumpeHus ans sbiBoga Tpedyemblx
nokasarernei npeo6pasoBaTtessi UMMYNbCHBIM CUTHANIOM
no 100 kly,

9.2 KomnayHp

Mpu  pabote  obopyaoBaHus B
3KCTpEeMaribHbIX (arpeccuBHbIX) pabounx
cpegax pekomeHayeTcsi AOMOMNHUTENbHast
3awmra: cneunansHoe MoKpbITUE
neyaTHblXx nnat KomnayHaoMm. [aHHas
onuusa sBnseTca Hanbonee onTUMarnbHON
ans  obecnevyeHus HaOeXHOCTUM paboTbl
YaCTOTHbIX npeobpa3oBaTene unm
YCTPOWCTB MNMABHOMO Mycka B >ECTKUX
YyCroBUSIX M NpU BO3OEUCTBUMM  OPYruX
arpeccuBHbIX hakTopoB (Bnara, Mbifb U
T.n.).
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MpenmyLiecTBa:

[MoBbILWEHHAsA MexaHW4yeckas YCTOMYMBOCTb: 3PEKTUBHO 3almLLAET OT
BMOpaLVWi, BO3HMKaOLWKMX B NpoLiecce paboTol.

Bbicokass TennooThaya: yCTPOWCTBO He HarpeBaeTcsd B npouecce
akcnnyartaumn. lNMpopaneHne cpoka cnyx6bl 06opyaoBaHus.

9.3 Jlak

MokpblTe  NakoM  pekomeHayeTcst
ANA  NpedoTBpalLeHnst  NoBPeXAeHWUN
n pedopmaumii nnat npu pabote B
3anbineHHbIXx  pabounx  cpejax. Bhe
3aBUCUMOCTM  OT  TSXKECTU  Harpysok,
[OMOMHUTENBbHOE  3alLUTHOE  MOKPbITUE
MO3BOMNSAET He TOMNbKO MOBLICKUTH MPOYHOCTb
pagvoaneMeHToB, HO W MPOANUTL CPOK
cnyx6bl obopygoBaHus B Uenom. Jlak
HagexHo 3awuwaer npeobpasosaTenb
4acTOoThbl UMW YCTPOMNCTBO MIIABHOTO Mycka oT
nbinu, 4to obecneynBaeTt HecnepeboiHyo
paboTy npou3BoacTBa.

MpeunmyLiecTBa:

YCTOMUYNBOCTD K MbINN.

Bbicokasi  MexaHudeckas MpPOYHOCTb
pagvoaneMeHToB Ha neyaTHblX nnatax.
MpoaneHue cpoka cnyx6bl 060pyLoBaHUS.

9.4 MNMoxapHbI PEXUM

Mogenu LCI, LCI(S), ocHaleHHble yHKUnen «loxapHbIi pexumy,
UMeloT oKkoH4aHve «-FM» cornmacHo cucteme 0603HAYeHWiA, yKasaHHOW & r.
2.2, a X MofenbHbI psia U MaccorabapuTHbIE XapakTePUCTUKM aHarormyHb
xapaktepuctukam Mogenen LCIl, He OCHallEeHHbIX MNOXapHbIM PEXUMOM.
[aHHast hyHKLMSI MOXET COBMECTHO UCMOSIb30BaThCS B NOXaPHbIX LWKadax Ans
nofAepXKaHusi nofnopa Bo3fyxa, AbIMOyAANeHWUs, YNpaBneHUs BbITSXKHbIMM
BEHTUNSTOPaMK, YMpaBrieHUs NPOTUBOMOXAapHbLIMU HacocamMu. B mMomeHT
aKTMBaLMM NOXapHOro pexuMa npeobpasoBaTenb YacToTbl NPOAOMKaeT CBOO
paboTy, HECMOTPSI Ha BO3MOXXHOCTb MOBPEXAEHNS .

MoxapHbiit pexum npeanonaraet paboty npeobpasoBaTtens 4acToThl faxe
B CIy4ae BO3HWKHOBEHWS OLUMGOK.
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BeHTunatop
OblMoyfaneHusa

BeHTunatop
noanopa

— ¢+

4 KnanaHbl
AbIMoydaneHuns

5P

9.5 1P54

MpeobpasoBatens 4acToTbl CO CTEMNEHbIo
3awmTel IP54 — kopnyc c Takon cTeneHbio
3aWwmTbl creayeT BblbupaTe ANS y4acTKoB
C MOBbLILIEHHOW BMaXHOCTbIO, [Oe MOXeT
06pa3oBbIBATECS Mbiflb Y €CTb BO3MOXHOCTb
nonapaxust 6pbisr Ha M4. Ecnn MY B kopnyce
IP54 6ynet nonyyaTtb HebonbLLOE KONMYEeCTBO
MbINK, BNaru, 310 He OKaxxeT HebrnaronpuaTHoOro
BO3JeNCTBNA Ha paboty. Mogenu, nmetone
cTeneHb 3awuTbl IP54, obnapatoT Takumm
e TeXHUYECKUMU XapakTepucTukamu, 4To u
mopenu LCI, ykasaHHble g errage 2, HO nvetoT
UHble MaccorabapuTHble — XapakTepUCTUKK,
yKasaHHble B 1. 2.6.1
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maBa 10. TunoBble HaCTPOMKM
10.1 MoxapHbIN peXUM

MoxapHbIi pexum npegnonaraet paboTy YacToTHoro npeobpasosaTensi
Jaxe B Cryyae BO3HUKHOBEHUSI Kakux-nmb6o owmnbok. [JocTyrneH Tonbko B
npeo6pasosatensax YacTotel cepun LCI ¢ noaaepskkoii NoxapHOro pexvma.

HacTpoiika 1 BKITHYEHVE NOXAPHOTo pexuma:

MapameTtp | HaumeHoBaHue Ouana3soH 3HaueHue Onucaxue
HaCTPOMNKM HacCTPOMNKH

F06.00 ~ Bbi6op ¢pyHkumm | 0~59 51 BkntoyeHne noxapHoro
F06.08 Knemmbl S1~S9 pexvmMa ¢ NoMOLLbIO
BbIGPaHHON KNeMMbI

F26.00 Twn noxapHoro 0~2 0~2 BbiGop T1na noxapHoro
pexumMa pexuma

F26.01 Hactpoika 0~F00.03 0~F00.03 Yacrorta, koTopas byaet
YacToTbl nogAepXunBaTbCsa nNpu
NoXapHoro paboTe B noxapHOM
pexuma pexume.

Korga umdpoBas knemma ¢ 3agaHHom dyHkumen 51 («aktmBauums
NOXapPHOro PeXrMMay) 3aMblKaeTCsi, aKTUBUPYETCSI NOXaPHbIA pexumM. To ecTb,
ecnu B npouecce paboTbl BO3HUKAKOT Kakve-nmbo OWMOKM Ha YaCTOTHOM
npeobpasoBarterne, oHu ByayT UrHopupoBaTbCs, 1 paboTa ByaeT npogomkaTbCs
6e3 ocTaHOBKM.

Tuvnbl NOXapHOTro pexuma:

0: UctouHnk vactotbl 3agaetcs napametrpom F00.06, MCTOYHMK KOMaHg
3apaetcst napameTtpom F00.01

1: Yactota octaeTca nocTtosiHHOW W 3agjaeTcd napametpom F26.01 c
BO3MOXHOCTbO OCTaHOBaA.

Mpu nopmaye curHana Ha KrneMmy MOXapHOro pexuma MNpouCcXoauT Myck
4acTOTHOro NpeobpasoBaTensi, U OH He MOXET OblTb OTKIOYEH, Moka Knemma
3amMkHyTa. OTKIHOYEHMe YacTOTHOro NpeobpasoBaTenst BO3MOXHO C MOMOLLbO
3a[j@aHHOrO MCTOYHMKA KOMaHZ TOMNbKO MPW Pa3oMKHYTOW KNeMMe MOoXapHOro
pexuma, Unu ¢ MOMOLLbK LMMPOBON KNEMMbl «aBapWUMAHBIA OCTaHOB» Mpwu
3aMKHYTOI KIleMMe MOXapHOro pexumMa.

2: YacTtoTa ocTaetcs NOCTOsSIHHOW W 3agjaeTcs napametpoMm F26.01 6e3
BO3MOXHOCTV OCTaHOBa.

Knemma aktuBaumMm MNOXapHOro pexuma npu OaHHOW  HacTpouike
cpabatbiBaeT no Bocxoasiuemy poHTy. Mponcxogut aBTomaTUYeCKUIn 3anyck
1 YacTOTHbIN NpeobpasoBaTernb HEBO3MOXHO OCTAHOBUTL [0 TEX Mop, Noka He
OyOeT CHATO MMTaHMe MMM NokKa YacTOTHbIN NpeobpasoBaTenb He BbIMAET U3
cTpoS.
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10.2 NMoanepkaHMe NOCTOAHHOrO AaBMNeHUs BoAbl

Ecnun npeobpasoBatenb yactotbl cepumn LCI ucnonbayetcs ¢ Hacocom B
kadectBe [MW[-perynsatopa, To criegyeT HaCTPOUTb €ro Mo HuKeyKa3aHHOW

cxeme.
Sanycx
57
T L
oM
26V
All [dxernen)
aw v [
Lomaw
dabnrenus
o
Alt !
DYHKUMOHANbHLIN HasBaHue cdyHKuun 3HaueHue OnucaHue
Kon
F00.01 BapuaHT pabotsl B 0 YnpasneHve ¢ naHenu
pexume ynpasneHus
1 YnpaeneHue ¢ knemm
(c S1) (npu nogaye
nuTaHns n
3aMkHyTOW knemme S1
¢ DCM npovicxoaut
aBTOMaTU4eCcKUin
nepesaryck)
F00.05 HwxHaa npegensHas Ot 25.00 po | Iy (3HaveHue
YyacTota 35.00 ycTaHaBnMBaeTcs B
COOTBETCTBUN C
hakTuyeckumm
ycnosusammn
aKcnnyarTaumm)
F00.06 BapwaHT nctoyHunka 8 MA-ynpaenexue
3aAaHus YactoTbl A
F00.12 Bpewms pasroHa 20.00 3HaveHue
ycTaHaenuBaeTcs B
CeKyH/ax B COOTBETCTBUM
¢ hakTryeckummn
YCMOBUSIMW SKCMnyaTaumm
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F00.13 Bpewmsi 3ameaneHus 20.00 3HaueHne
ycTaHaBnvBaertcs B
ceKkyHaax B COOTBETCTBUN
¢ hakTn4eckuMmn
YCINOBWSIMU 3KCTNyaTauum

F10.00 MIcTO4HMK onopHoro 0 Lincbposoit onopHbin

curHana NAA- curHan B napametpe
ynpaeneHus F10.01

F10.01 3HayeHne onopHOro 5.0 3HayeHune

curHana NAI- ycTaHaenusaetcsi B bap
ynpasneHus nexoast ns (baKTVI"IeCKMX
ycnoswh aKcnnyartaumu
(Tpebyemoe naBnexue)
F10.02 WMIcTouHMK curHana 0 Axanorosblii Bxog Al1
obpatHoi cessu M-
ynpaeneHus
F10.03 Hanpasnexue 0 Mpsamoe gencteve. Yem
nevicteusa MNAO- Gonblue curHan obpaTtHow
ynpasneHus CBSA3U, TEM HMXKE YacToTa
(3aBopckas ycraHoBKa)
1 O6paTHoe fevicTaue.
YeM MeHblLLe curHan
obpaTHoii cBsi3n, TeM
HWXe YacToTa
«Cnawmiiy  pexum He MOXeT pabotaTb Mpu peanusaumm
=— | MWA-ynpaBnenuss B obpaTHOM HanpasneHun (Korga 4acTota
= | yBENMUMUMBAETCA C YBeNUYEeHWEeM curHana obpaTHon CBA3N).
Ona BkniodyeHus [MW[-ynpaBneHuss B obpaTHOM HampaBreHun
Heobxoanmo BbIKNOUUTL «Crawminy pexxum (F09.50=0; F09.52=0).
D,J'Iﬂ peanusayunn ,El,aHHOl7I BO3MOXHOCTU NpU 3aKase HeOGXO,ElVIMO
3anpocuTb cneynarnbHoe obHoBNEHME.

F10.04 [nanasoH namepexus 10.0 3HaueHune

faryvka faBneHus ycTaHaenuBaetcs B bap
ncxoas U3 oakTUHeckmx
yCrnoBuUiA akcnnyarauum
(ananasoH AaBneHus
aartuuka)

F09.50 [aBneHve BbIxoga n3 3.0 3HaueHne

CMsLLero pexuma ycTaHaenuBaetcs B bap

ncxons U3 hakTuieckux
YCINOBWIA 3KCTINyaTaumm
(MMHUMarnbHoe AaBneHne
cuctemsl). Korga paboyee
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[NaBreHne CTaHoOBUTCS
HKe YCTaHOBIIEHHOTO
3HaveHus,
npeobpasoBaTenb
4acToTbl aBTOMaTUYECKU
NepexoanT B PEXnUM
paboTbl

F09.51

Bpewms 3agepxkun
BbIXOAA W3 CMSLLErO
pexuma

5.0

3HaueHne
ycTaHaBnvBaertcs B
cekyHaax ncxoas us
haKTUYECKMX YCrOBWiA
aKcnnyarauum

F09.52

YacToTa nepexoaa B
CRSALLNIA pexum

Or 26.00
no 36.00

3HaueHue
yCTaHaBnvBaeTcs UCXOAst
13 peluaemMblx 3agad

B BU/A€ NpoLeHTa oT
3HaveHus. 3HaueHue
[aHHOTO KoAa AOIMKHO
6bITb BblIlLE 3HAYEHUS
koaa F00.05. Korga
pabouasi yactota
CTaHOBUTCS HUXe
YCTaHOBMNEHHOro
3HaveHus,
npeo6pasoBatenb
4acToTbl aBTOMATUYECKU
nepexoauT B CRISALLMIA
pexvum

F09.53

Bpewms 3agepxkun
aKTUBaLMu CrsiLero
pexuma

5.0

3HayeHune
yCTaHaBnvBaercs B
CeKyHAax B COOTBETCTBUM
¢ hakTnyeckummn
YCINOBWSIMU 3KCMNyaTaumm

F08.03

OTobpaxeHve B
pexume paboTbl

H.0301

OnopHbilit curkan MNAA-
ynpasneHus

CurHan obpaTHom CBSA3n
MNA- ynpasnenus

OnopHas yacTtota

PaGoyas yactora

F08.05

OTobpaxeHve B
pexume ocTaHoBa

H.0031

n o| x| oo

OnopHbilit curkan MNAA-
ynpasneHus

C

CwurHan Ha Bxoge Al1

X

OI'IOpHaH vacTtoTa
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F06.18 MuHuUManbHbIN 02.00B Bbi6op cBsi3n mMexay
BXOAHOW CUrHan BXOAHbIM CUrHanNom c
kpuson Al1 knemmbl Al1

1 curHanom obpartHoi
ceasu MNAO-ynpasnexus.
BameyaHve: Mo
YMOMYaHUto yCTaHOBIEH
[ManasoH aHanoroBoro
BXoAHoro curHana 0 ~10
B. Ecnu BxogHow curHan
— TOKOBbIN B AnanasoHe
0 ~ 20 MA, HanpseHne
coxpaHsieTcs B
AnanasoHe 0 ~10 B;
€Cnn BXOAHOW curHan —
TOKOBbI B AnanasoHe 4
~ 20 MA, ncnonb3yertcs
AnanasoH HanpshkeHui
2~10B

F02.00 Twn gBuratens - OBbIYHbIN

F02.01 Hom. MowHocTb -- kBT C wunbapl gBuraTtens
asuvrartens

F02.02 Hom. vactota -y C wunbabl gsuratens
Asurartens

F02.03 Hom. ckopocTb -- 06/MUH C wunbapl gBuraTtens
Asuratens

F02.04 Hom. HanpspkeHne --B C wunbabl gsuratens
nsurartens

F02.05 Hom. Tok asuratens -A C wwunbapl gsuraTtens

INSTART®
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10.3 OaTtuuk Temnepatypbl PTC

Ecnn npeobpasoBatenb Yactotbl cepumn LCl mcnonb3yetca ¢ gaTyvkom
PTC, To cnegyeT HAacCTpOWTb €ro No HMXeyKas3aHHOW CXeMe.

+10B Al ACM RA S1 RB DCM
R=4.7 kOm PTC
1/4 Bt
®DYHKUMOHANbHbIN HasBaHue dyHkuMMn 3HaueHue OnucaHue
Kon
F07.03 Bbi6op dpyHKumK 31 LocTmkeHne ogHoro n3
penerliHoro Bbixoaa R npeaenbHbIX 3Ha4YeHui
curHarna aHanorosoro
Bxoga Al1
F06.00 Bbi6op dpyHKumK 33 Monb3oBaTenbCkuii oTkas
knemMmbl S1
F09.46 HwxHuin npegen 4.1 3HaueHve
BXOZIHOTO HanpsieHnst ycTaHaBnuneaeTcs B
Al Bonkrax
F09.47 BepxHuin npegen 10.0 3HayeHune
BXOZHOTO HanpsixeHns ycTaHaBnuBaetcs B
A1 Bonbrax
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[nsa 3ameTokK:

INSTART®
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