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BBepeHune

Bnarogapum Bac 3a npuobpeteHne npeobpasosartens Yactotsl cepum LCI.
Mepen Hayanom paGoTbl BHUMAaTENbHO M3yuWTe HacTosilee PYKOBOACTBEO.
HapylweHue ykasaHHbIX B pykoBoAcTBe TpeGoBaHWI SKCMnyaTaumy MOXeT
NPVBECTU K BO3HWKHOBEHWMIO HEWCMPABHOCTEWN, OTKA30B, COKPALLUEHWMI0 cpoka
aKcnnyatauum oGopyoBaHUA UIMU AaXe K HAHECEHWIO TPaBM.

YcTaHoBKY M BBOA B 3KChnyaTauuioo Bcerga criegyeT nnaHupoBaTth U
BbIMNOMHATL B COOTBETCTBUM C MECTHbIMU 3akoHamu U Hopmamu. INSTART He
npUHUMaeT Ha cebs Hukakux oba3aTenbCTB B Cryyae HapyLlleHWn MEeCTHOro
3aKkoHoAaTenbCcTBa U/Mnu apyrux Hopm 1 npasun. Kpome toro, npeHebpexeHve
HOPMaTMBHbLIMW JOKYMEHTAMMN MOXET CTaTb MPUYNHON HEMONAZAOK NpMBOAA, Ha
KOTOpble HE PacrNpOCTPaHAETCs rapaHTUsi U3roToBUTENS.

B cnyyae  HeobXxoOMMOCTM  KOHCyMbTauuM MO WCMOMb30BaHUIO
npeobpa3oBatens 4acTtoTbl WM CEPBUCHOMY OOCHYXMBAHWIO YCTPOWCTB
obpaTtuteck B TexHuudeckyto nogaepxky OO0 «MHcTapT».

I'Ipvl BBOAE B 3KCnyaTauuto BbINONHUTL creayouine nencTeums:
BbinonHutb NPUEeMKY 1 OCMOTp:
- LleI'IOCTHOCTI: n3genua n KOMnMekTHOCTb COornmacHoO nacnopTy.

- COOTBeTCTByeT M HOMUHanbHOE 3Ha4YeHue, yKasaHHOe Ha 3aBOACKOMN
Tabnuuke, 3Ha4YeHuto, YKa3aHHOMY B BallleM 3aKase.

MpoBepuUTb COOTBETCTBME CETEBOTO MUTAHWUS Y HOMUHATBHbLIX NapaMeTpoB
aneKTpoABuraTens AManasoHy HanpsKeHWUst CUII0OBOTO NMUTAHMSI.

BbINOMHUTL YCTAHOBKY W MOAKIOYEHUE B COOTBETCTBUM C TpeboBaHUAMMU,
yKasaHHbIMM B rnaBe 3 HacTosILLEero pyKoBOACTBA.

BbinonHute nNapameTpupoBaHWe B COOTBETCTBUM C TEXHOMOrMYECKUMM
YCIOBUSIMU.

B cnyyae BbISIBNEHWSI HapyLUeHUs OOHOMO M3 TMYHKTOB HemeaneHHO
CBSDXMTECH C Npou3BoaMTENEeM Unv Balwmm noctasBLUMKOM.

MpousBoguTenb ocTaBnsieT 3a cobon MNpaBoO M3MEHSTb TEXHUYECKUE,
nporpaMMHble MapameTpbl WM YCIOBUSI MCMONb3oBaHWs obopyaoBaHus 6e3
npeaBapuUTENbHOTO YBEAOMIIEHNSI.

MarotoButens: OO0 «HcTapT»
r. CaHkT-lNeTepbypr, npocnekT bonbLluesBukos, Aom 52, kopn. 9, Ten. 8 800 222-00-21
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MmaBa 1. O6wmMe mepbl NPEAOCTOPOXKHOCTHN

B oTBeTCTBEHHOCTb MONb3oBaTeNs BXOAUT MPOYTEHWE U MOHMMaHWe BCex
VIHCprKLlVII;l B AaHHOM pyKoBOACTBE BMJIOTb A0 YCTaHOBKWU, UCMNONb30BaHUA
72017 OﬁCJ'Iy)KMBaHVIFl npeo6pasoBaTen;| 4acToTbl, cCneaoBaTb nNpaBunam
SJ'IeKTp0663OI'IaCHOCTVI, BKno4asa ncnonb3oBaHue COOTBETCTBYKOLLEro
3auTHOro 060py,EIOBaHI/19| 1 nony4vyeHue HeobxoaMMbIX KOHcyHbTaLlVIVI nepen
ncnonb3oBaHMEM 3Toro OGOpy,EI,OBaHIAﬂ cnocoboM, OTNINYHBIM OT OMUCAHHOTO
B JaHHOM pyKOBOACTBE.

B PYKOBOACTBE UCMOJSb3YHOTCA cneayrune CMMBOSbI:

BHumaHue!

[aHHbIl  cuMMBOM  MCMONb3yeTcsl B PYKOBOACTBE, YTOObI
npvBeneYb BHMMaHWe Mnosb3oBaTens K HEOOXOAMMOCTU MPOABAATb
ocoboe BHMMaHWE MpU MOHTaxe, 3KCniyaTaumn u obcnyxuBaHum
obopynoBaHusi.

2 OnacHocTb!

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

3ameyvaHue
Yka3blBaeT Ha BaxHYH UHGOpMaUmto, NpeHebpexeHne KOTopoi
MOXeT MPUBECTU K NOBPEXAEHNIO 060PYA0BaHMSI.

1.1 Mepbl NpeaoOCTOPOXHOCTU
O6wWwue mepbl NPeAOCTOPOXKHOCTU

+ [o Hayana npUMEHEeHWss BHUMATENbHO O3HAKOMbLTECH
C HaCToALLEN MHCTPYKLMEN.

+ K pabore no ycraHoBKke ¥ akcnnyaTauuu npeobpasoBatens
OOIMKEeH [omnycKaTbCH TONMbKO KBanUMUUMPOBAHHBIA U OOYyYEHHbI
nepcoHarn.

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

+ MNocne noaknio4yeHs MecTa CUMOBbIX COeAMHeHUn TpebyeTcs
3aM305IMpoBaTh.

* [lpn BbLINONMHEHUM PEMOHTHLIX W  NPOUNAKTUYECKMX
paboT npeobpasoBaTtenb [OMKEH ObiTb OTKMAYEH OT CeTu
1 anekTpogsuraTens.

* He nogkniovante cetb k knemmam U, V. nu W. 310 moxer
NPVBECTU K NOBPEXAeHUI0 NpeobpasoBaTtens 4acToTbl.

* MpeobpaszoBaTtenb 4acToTbl HE MOXET OblTb UCMONb30BaH Kak
pasbeanHUTENb LEny UM n3onupyioLlee yCTponcTBo.

* He ponyckaeTcsi nonagaHve Bnarn BHyTpb npeobpasoBatens
4acToThbl.



* He ycraHaBnuBanTe KOHOEHCATOPbl ANs  MNOBbILEHNUS
KoadpmLMEHTA MOLLHOCTU 3NEKTPOABUraTens Unu BapucTop Ans
MonHuesawmTel Ha Bbixode MY. B npotnBHOM cniyyae MY moxet
YWTW B OLUMOKY NO TOKOBOW Neperpyske unm Aaxe BbIATA U3 CTPOS.

MpeaynpexaeHne 06 onacHOCTH

* [lo Tex nop, Noka MCTOMHUK MUTaHUS MOLKIOYEH (BKMHOYasi
cnyyawn, korga MY B COCTOSAHUM OLIMOKM UNN HAXOOUTCS B peXxume
OXWOAHUSI KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAYLUME LUMHBbI
HaxogsATcsa Nog HanpshKeHNeM.

* Ecnn MY nopknoveH K CETM MM UCTOMHUKY MEepeMEHHOro
TOKa, NUTaHWe Ha ABuraTernb MOXET ObiTb NO4AHO B 060N MOMEHT.
HenpegHamepeHHbIN Nyck BO BPEMsi HACTPONKM, 0BCNYXMBaAHWS UIu
PEMOHTHbIX PabOT MOXET NPUBECTU K TSHXKKMM TPaBMaMm U NeTanbHbIM
nocneacTBusiM.

* B MY ycraHoBneHbl KOHOEHCATOPbLI, KOTOpblE OCTaKTCS
3apsHKEHHBIMM eLLe HEKOTOPOE BPEMS NMOCHe OTKITHOYEHUS MUTaHUS.
[MoaTomy HeobxoouMo BbhKAATb HE MeHee 5 MUHYT nepes Havanom
obcnyxuBaHusa Bo nsbexaHve yaapa anekTpuieckM TOKOM.

KopoTkoe 3amblkaHue

B cnyyae cepbes3HOW Neperpy3kn ¥ MOSIBIIEHUS KOPOTKOTO
3aMblkaHusl, paboTa npeoGpa3oBaTens 4YacToTbl AOSKHA ObiTb
HeMe[neHHO npekpalleHa. Mocrnenyolwmin BBOA B 3KChyaTaumo
OCYLLECTBMSETCA TONMbKO Nnocrne cobntogeHus TpebosaHuii (es1asa 8).

3asemneHue

B oTBeTcTBEHHOCTb  nomnb3oBaTens (MnNu  crneumanucta,
3aHMMAKLWMUMCA  MOHTaXOM W nogkmoveHvem [MY)  BxoauT
NOAKMYEHNE  3a3eMIeHUs B COOTBETCTBUM C  MECTHbIMU
cTaHgapTamu anekTpobesonacHocTU.

1.2 O6wue Tpe6oBaHUA

[nsa obecneveHust HagexHoW u 6esonacHom paboTbl yCTPOWCTBa,
Heobx0AMMO UCnonb30BaTh AOMNOSHUTENBHOE 060PYAOBaHME.
lNodpobHee cm. enasa 3.2 u 3.3 Hacmosiweeo pykosodcmea



MpodunakTuyeckoe obcnyxusaHue

KpaiiHe BaxHO BbINOMHATH NpodunakTuyeckoe obcrnyxuBaHue
W perynsipHble npoBepku npeobpasoBaTensi 4acToTbl, B KOTOpoe
BXOAMT OYUCTKA, PEryNsipHbIA KOHTPOMNb U 3aMeHa M3HalLMBaeMbIX
netanei. lodpobHee cm Ha catime ([TepeyeHb pabom 1o nrnaHo8omy
u mexHu4eckomy obcnyxugaHuro npeobpaszogamerseli Yacmomeai)

Pa6ota Ha yacToTe HMXe U Bbllle HOMUHANbHOMN

Ecnu B TexHONOrM4eckom npouecce BO3MOXHa NpOSoMmK1MTenbHas
pa60Ta anekTpoasuraTena Ha HU3KUX 060p0Tax, TO Heobxoammo
ncnonb3oBatb AOMOMNHUTENbHOE OXNaXaeHue anekTpoaBuratTens
UNN NCNonb30BaHWe anekTpoasuraTens, agantuposaHHoro Ans M4Y.
Ecnun Heobxoguma pa60Ta BblLLIE HOMWUHAMbLHOW CKOPOCTU, NPUMUTE
BO BHMMaHune Tpe6OBaHVI$| 3aBOAa-n3rotoBuTenNs anekTpoasuraTens.

Bu6pauus mexaHM4eckoro ycTpomcTBa

OnekTpoaBuratenb Ha HEKOTOPOM [ManasoHe 4acToT MOXeT
BONTW MEXaHUYECKNI PE30HAHC, YTO CTaHET NPUYNHOWN NOBbILLEHHOMO
wyma u Bubpaumn. C uenbto wusbexaHus gaHHoro addpekTa,
HeobXoAMMO YCTaHOBWTbL AManasoH MNpOMNyCcKaHWs PEe30HaHCHbIX
4acToT C MOMOLLLI (PYHKUMM CKa4yKoOOpasHOW nNepecTpomnku
BbIXOAHOW YacToThl.

Pa6ora ¢ YKPM

>

MpumeHeHne YKPM coBmecTHO ¢ npeobpasoBateneM 4acToTbl
BEeAET K MMNYNbCHbIM KonebaHusim B 3MEKTPUYECKUX cuUcTemax.
[MpeobpasoBaTenb 4acToTbl B 9TOM CriyyYae Bbi3bIBAET YBENUYEHME
TOKa PE30HaHCHOM FapMOHMKW, a TakkKe YyXyALleHUe NUTaoLEero
HanpshXeHUs1, YTO MOXET NpuBecTu k cbosim B pabote obopyaoBaHus
W faxe BbIXOAY W3 CTPOS.

B cBA3M ¢ 3tum HeobxoavMMO npedycMoTpeTb ANS 3almTbl
MY  npumeHeHne cneumanbHbIX (PUNBETPYIOLWMX) pPeaKTopoB
UnuM pgpoccenen  3alWmTHbIX (NMnbo  Apyroro  AOMOMHUTENbHOMO
o6opynoBaHus, pekoMeHaoBaHHoro npomssogutenem YKPM).


https://instart-info.ru/podderzhka/service/tekhnicheskoe-obsluzhivanie/
https://instart-info.ru/podderzhka/service/tekhnicheskoe-obsluzhivanie/

1.3 YTunusaumusa

Kopnyc npeo6pasosatens u4actoTbl cepuu LCI wnsrotosneH
U3 MaTepuanoB, He MOAAEPXMBAIOWMX ropeHve. B cocrase
maTepvanoB, MNpUMeEHsieMbix B MpeobpasoBaTensx 4acToTbl
«MHCTapT», He COQEepPXWTCH BeLecCTB, KOTOpble MOryT okasaTb
BpeAHOe BO3MEVCTBME Ha OKPYXaloLLyko cpeay B npouecce 1 nocne
3aBepLUeHNsl 3KcnnyaTtauum wusgenus. B coctase matepuanos,
NPUMEHSIEMbIX B U3LENUW, He COAEepXaTCs AparoueHHble MeTansbl
B KONMW4YecTBax, MpUroaHbix Ans caadu. lMNocne okoHYaHus cpoka
cnyx6bl MY nogsepraeTcss MeponpusTUSIM MO MOATOTOBKE U
OTMpaBKe Ha yTUNKW3aUMI0 B COOTBETCTBUU C HOPMAaTUBHO-
TEXHUYECKUMU [OKYMEHTaMMu, MPUHSATBIMU B 3KCMIyaTupyoLlei
opraHu3auum Mo yTunmsaumm nnacTrka, YepHbIX, LBETHbIX METansos
N 3NEKTPOHHBIX KOMMOHEHTOB.

O6opynoBaHve, coaepxallee 9NeKTpUYecKue KOMMOHEHTI,
Henb3s YTUNIM3NPOBaTb BMecTe C 6blToBbIMU oTxogamu. OHO
LOMKHO BbITb YTUMN3NPOBAHO OTAENBHO B COOTBETCTBUM C MECTHBLIM
LAENCTBYIOLLMM Ha AaHHbI MOMEHT 3aKOHOAaTeNbCTBOM.

1.4 YcnoBus xpaHeHUs1 U TPaHCNOPTUPOBaHUA

\/

Mpunbopbl TpaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcnopTte nboro
Buaa. KpenneHwe Tapbl B TpPaHCMOPTHbIX CPEACTBaX [OOIMKHO
NpoOuU3BOAUTLCS  COMMAcHO nNpaBunaM, [AEeNCTBYLOLWMX — Bupax
TpaHcnopTa.

YcnoBus  TpaHCNOPTMPOBaHUS  OOMKHbI  COOTBETCTBOBATb
ycnosusim 5 no FOCT 15150 - 69 npu TemnepaType OKpyKatoLlero
Bo3gyxa - 25...+ 55 °C c cobniogeHnem mep 3awuTbl OT yoapoB
1 BUGpauuii.

Mpw ANMTENnbHOM XpaHeHUn HeobXoaMMO yUUTLIBaTb crieaytoLme
TpeboBaHus:

XpaHuTb NnpeobpazoBaTenb 4YacToTbl B OPUTMHANBHON yMakoBKe.

YcnoBus XpaHeHWss B Tape Ha CKNage W3roToBuTeNns W
notpebutens [omkHbI cooTBeTcTBoBaThb ycrnosusM 1 no OCT
15150-69. B Bo3gyxe He [OOMKHbI MPUCYTCTBOBATb arpecCuBHbIE
npumecu, Temnepatypa xpaHeHusi - 20...+ 60 °C.

Ecnu temnepartypa anutensHoro xpaHeHust Hwke 0 °C, nepen
BBOAOM B 3KchnyaTaumio HeobxoguMmo nomecTtuTb obopyaoBaHue
B cyxoe nometleHune ¢ Temnepartyponn + 10...+ 25 °C Ha cpok He
MeHee 4 Yacos.



B cnyyae xpaHenua [14 6Gomee 6 wMecsAueB, nepea
ncnornb3oBaHem Heobxoammo npoussecTn OpMOBKY
3MNEKTPONUTUYECKNX KOHAEHCATOPOB 3BEHA NMOCTOSHHOIO TOKa ANs
npefoTBpaLLeHNst «CTapeHUsi» U NoTepu eMKOCTU.

PopMmoBKa OCyLLECTBAETCA MyTEM NIIABHOW MOAAYM HAMPSHKEHNS
nuTaHns Ha npeobpa3oBatenb YacToTbl A0 HOMMHANbHOMO B
cnepyoLLen nocnegoBaTernbHOCTU:

- nnaBHO nogatb 25 % OT HOMWHANBLHOMO HaMpPsKEHWS
YCTPONCTBA U MPOAOIDKNTL NoAaqy YCTAHOBMEHHOIO HaMpsKeHns B
TeyeHve 30 MUHYT;

- NNaBHO yBENUYUTL HanpskeHne Ao 50 % OT HOMUHANBLHOTO 1
NpoJoIHKMTb Nnogavy YCTaHOBIEHHOrO HanpskeHus B TeveHne 30
MUHYT;

- NNaBHO YBENUYUTL HanpsXeHne A0 75 % OT HOMUHATBLHOTO K
NpoJoIKMTb NoJavy YCTaHOBIEHHOTO HanpskeHus B TeveHne 30
MUHYT;

- NNaBHO yBenuunTb HanpspkeHne Ao 100 % oT HOMUHAaNbLHOTO
M NPOAOIMKUTL NOAAYY YCTAHOBIIEHHOTO HanpsbkeHns B TedeHne 30
MUHYT;

- janee 3aKoOHuYWTb npouedypy (OPMOBKM U WCMOMb30BaTb
YCTPONCTBO B COOTBETCTBUU C PO 1 TpebyembiM TEXHONOrMYecknm
npoLEeccoM.



Mmaea 2. O6wasn nHdopmaumsa o cepum LCI

MpeobpasoBatens YactoTbl cepumn LCI npeacrasnsieT cobolt onTumanbHoe
undpoBoe pelleHne Ans  ynpaeBneHust TpexdasHbiMU - aCUHXPOHHBIMM
anekTpoABuraTensiMM C  KOPOTKO3aMKHYTbIM  pOTOPOM  MpPU  BXOZHOM
HanpsbkeHun 230 B, 400 B unu 690 B (3aBucut ot mogenu). Cepusi nogxogut
AnA  obLenpoOMBILLNEHHbIX  MeXaHW3MoB. MoxeT ObiTb  MCnonb3oBaHa
AN ynpaeneHnss MOMEHTOM M paboTbl C dHKoAepamu. YCTpoWcTBa MOryT
NpUMEHSITbCA ANns paboTbl CO CTaHKaMK, Hacocamu, Lpeaepamu, Apobunkamu,
Komnpeccopamu, Tenexkamu u MHOrMM ApyruMm obopyfnoBaHueM. [uanasoH
mowHocTen cepum LCI: ot 0.4 go 4.0 kBT (npun BxogHOM HanpsbkeHun 198-253
B (+5 % He 6onee 20 mc), ot 0.4 go 800 kBT (Npy BXOAHOM HanpspkeHwun 342-
440 B (+ 5 % He 6onee 20 mc)), ot 18.5 o 1400 kBT (Npn BXOAHOM HanpsbkeHun
594-759 B (+ 5 % He 6onee 20 mc))

2.1 MpuHUMN ycTporcTBa Npeobpa3soBaTtens YacToTbl cepum LCI

LClI npeactaensier cobon ceputo npeobpasoBaTene 4acToThl,
MCMONb3yeMbIX  ANs  yrNpaBMneHWsl  aCUMHXPOHHBIM  3reKTpogBuratenem
nepeMeHHoro Toka. Ha pucyHke Hwke npuBedeHa npuHUMNManbHas
anekTpuyeckad cxema [MY. Beinpsmutens npeobpasyetr TpexdasHoe
nepeMeHHoe HanpshkeHMe B MOCTOSHHOe. [pynna  anekTponmUTUYecKux
KOHEHCATOpOB 3BeHa MOCTOSIHHOTO TOoKa CTabunuaupyloT MNOCTOSHHOE
HanpsbkeHue. [pu nomowwm IGBT-moaynen MNOCTOSIHHOE —HanpshkeHue
npeobpasyetca B nepemeHHoe. B cnyyae paboTbl C BbICOKOMHEPLMOHHBIMU
Harpyskamu, Korga HanpsikeHve B Lienu NpeBbILLaeT MakCUMarbHbI YpOBEHb, K
Kriemmam 3BeHa nocTosiHHoro Toka (3MNT) nogknioyaeTcsi TOPMO3HOM KOMMIEKT.

TopMO3HOW pesncTop

—

Boinpamutens  LLyHT |
—

K X’ K| Peancrop
3apspa Topmo3sHon
KItou

BbixogHow kackag

%ﬁ — x:{ M )
il

| CwcTema ynpaBneHus |
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o— MOCTOAHHOIO
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N T

Puc. 2.1 - MpuHyunuansHas anekmpuyeckasi cxema 0r1si moderneli 0o 22 kBm
(8Knto4UMeErbHO)



Topmo3HoI pesncTop

Topmo3Ho Moaynb

Boinpamutens  LLyHT BbixoaHoii kackag
— 1

XX K| P
e 3 LB | aweren
CeTb 3BeHo ( M
NOCTOAHHOro
TOKa
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XXX T ‘

| Cvictema ynpaBneHust |

Puc.2.2 — lNpuHyunuansHasi anekmpuyeckasi cxema modenel cabiwe 30 kBm
(8Kno4UMerbHO)

K ycTponctsam MOLLHOCTbIO MeHee 22 kBT (BKMOYMTENbHO)
MOXET ObITb MNOAKMIOYEH TOPMO3HOM pe3ucTop, K Moaensm
MoLLHocTbio 6onee 30 KBT (BKNOUMTENbHO) MOXKET OblTh NOAKMHOYEH
[AOMOMHUTENBHO TOPMO3HOM NPEpPbIBATENb C KOMMIIEKTOM TOPMO3HbIX
pe3nCTOpPOB.



2.2 HomeHknaTtypa nsgenumn

Moxanyvicta, npoBepbTe YCTPOMCTBO [0 MPUMEHEHUS Ha npeamer
OTCYTCTBWS BHELLHMX MOBPEXAEHWI N COOTBETCTBMSA 0003HaYeHMsA yCTpoicTBa
Bawewmy 3aka3y. Hagnuce Ha 3aBoackon Tabnuyke: Hanpumep, LCI-G0.4-2B.

LCI-GX/PY-UB(S)+

1 2 3 45 6 7 8

Mpeo6pa3soBaTenk YacToTbl cepumn LCI
Mopens | LCI-G0.4-2B
BxopHoe Hanpsbkerne, UBx | 1 ~198...253B  50/60 My + 2%
BbixogHoe HanpsbkeHune, Usbix | 3 ~0...Usx 0...599y

MouwyHocTb, kBT Ptp=0.4

Tok, A | Itp=23
CreneHb sawnTsl | 1P20
W

00090X00XXXXXXX X

. Cepus
. Pexxum G — o6LenpombILLneHHbIRn*
. MowHocTb an.guratens (kBT) anst o6wenpombiwineHHoro pexuma (G)
. Pexxum P — HacocHbIn*™
. MowHocTb an.gsuratens (kBT) ans HacocHoro pexuma (P)
. HomuHanbHoe HanpsbkeHwue:
1: Bxog 1~230 (220) B, 50/60 I'y; Bbixog 1~230 (220) B
2: Bxop 1~230 (220) B, 50/60 I'y; BbIxOA 3~230 (220) B
3: Bxop 1~230 (220) B, 50/60 'y, BbIXOA 3~400 (380) B
(380) B
(660) B

AR WN -

4: Bxop 3~400 (380) B, 50/60 I'y; Bbixog 3~400 (380
6: Bxop 3~690 (660) B, 50/60 'y. BbIXOA 3~690 (660
7. BCTpOEHHbI TOPMO3HOW MOAYrb
8. LCI(S) - cepust ¢ 6onee npocTbiMu (OyHKLMOHAMbHBIMU BO3MOXHOCTAMM
9. [lononHuUTenbHbIE ONUUN:
C3C - gononHuUTenbHOe NOKPbITUE NIaT fakoM;
KMI-I - 3awutHOE NOKpbITUE NNaT KOMMNayHOoM;
IP54/IP55 - cteneHb 3awwmThl IP54/IP55;
FM - «noxapHbIn pexumy;
SM - paboTa ¢ CUHXPOHHbLIMK ABUraTENSIMU;
LCI-PG1, LCI-HDO, LCI-HDI, LCI-DP — nnatbl paclumpeHus;
WIMNP-nHanBmnayanbHOe NPOEKTHOE peLLeHme.
*O6LwWwenpoMbILLTEeHHbIN pexuM (G)
V|CI'IOJ'Ib3yeTC$I Cc HarpyaKon C NOCTOAHHbLIM BpawawnwmMm MOMEHTOM. B aTtom crny4yae Benu4yunHa
Bpauwjaouwero MoMeHTa, HeOﬁXO[ZLI/IMOI’O Ana npueBefeHusa B Llel?lCTBVIe Kakoro-nm6o MexaHuama,

NOCTOAHHA HEe3aBMUCUMO OT CKOPOCTU BpaLleHuns. rlpl/lMepOM TaKoro pexuma paﬁOTbI MOTyT CNy>XWUTb
KOHBEVIepr, BKCTpyAepbl, KOMNPeCcCcopbl, CKBaXXWHHbIE HACOCbI.

**HacocHbiv pexum (P)

Mcnonb3ayeTcsi ¢ HarpysKkoi C NepeMeHHbIM BpaLLaioLLMM MOMEHTOM. OTOT MOMEHT UMEET OTHOLLEHME K
Harpyakam, [rnsi KOTOpbIX TPeByeTCst HU3KMIA BpaLL@loLLMiA MOMEHT NPU H3KOM YacToTe BpaLLeHus, a npu
YBENMYEHUN CKOPOCTY BpaLLeHus TpebyeTcs Gornee BbICOKWIA BpALLAIOLLMi MOMEHT. TUMMYHbLIM MPUMEpPOM
TaKoro pexuma siBfsioTCsl HACOChI (HACOChI C BLICOKUM MyCKOBbIM MOMEHTOM HeobxoanMmo nogdupats no
06LLEenpoMbILLIEHHOMY pexuMy (G); K TakM HacoCam MOXHO OTHECTH CKBaXXMHHbIE HACOChI, HACOCHI AMst
nepekayku BA3KUX XWUOKOCTel, BaKyyMHble HacoChbl).



2.3 MogenbHbIN psg U HOMUHaNbHbIE NapamMeTpbl
Tabnuua 2.1 — MogenbHbI pag U HoMWHanbHble napameTpbl cepumn LCI

M . . CooTtBeTcTBYHOWUI
Monent OLWHOCTD, BxoaHon BbixogHou anexTpoABMIaTEND,
kBT ToK, A ToK, A BT
Bxopa: 1 casa, 198-253 B, Bbixoa: 1 chasa, 198-253 B
LCI-G0.4-1 0,4 4,0 2,8 0,4
LCI-G0.55-1 0,55 54 3,8 0,55
LCI-G0.75-1 0,75 8,2 52 0,75
LCI-G1.5-1 1,5 14,0 10,0 1,5
LCI-G2.2-1 2,2 18,0 13,8 2,2
Bxopa: 1 dasa, 198-253 B, Bbixoa: 3 dasbl, 198-253 B
tg:zgg:ijg ) 0.4 5.0 2.3 0.4
LCI-G0.55-2B 0.55 5.4 4.0 0.55
Loran 7o () 0.75 8.2 5.0 075
el © 15 14.0 7.0 15
tg::gg;jg iS) 2.2 23.0 10.0 2.2
LCI-G4.0-2B 4.0 30 15.0 4.0
Bxop: 1 dasa, 198-253 B, Bbixoa: 3 dasbl, 342-440 B
LCI-G0.4-3 0,4 3.5 1.2 0,4
LCI-G0.75-3 0,75 7.5 25 0,75
LCI-G1.5-3 1,5 1 37 1,5
LCI-G2.2-3 2,2 15 5 2,2
LCI-G4.0-3 4,0 26 8.5 4,0
LCI-G5.5-3 55 39 13 55
Bxoa: 3 dhasbl, 342-440 B, Bbixoa: 3 dasbl, 342-440 B
LCI-G0.4/P0.75-4B 0.4/0.75 1.8/3.4 1.3/2.5 0.4/0.75
LCI-G0.75-4B (S) 0.75 3.4 21 0.75
LCI-G0.75/P1.5-4B 0.75/1.5 3.4/5.0 2.5/3.7 0.75/1.5
LCI-G1.5-4B (S) 1.5 5.0 3.8 1.5
LCI-G1.5/P2.2-4B 1.5/2.2 5.0/5.8 3.7/5.0 1.5/2.2
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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 9.0 4.0
LCI-G4.0/P5.5-4B 4.0/5.5 10.5/14.6 8.5/13 4.0/5.5
LCI-G5.5/P7.5-4B 5.5/7.5 14.6/20.5 13/18 5.5/7.5
LCI-G7.5/P11-4B 7.5/11 20.5/26 18/24 7.5111
LCI-G11/P15-4B 11/15 26/35 24/30 11/15
LCI-G15/P18.5-4B 15/18.5 35/38.5 30/37 15/18.5
LCI-G18.5/P22-4B 18.5/22 38.5/46.5 37/46 18.5/22
LCI-G22/P30-4B 22/30 46.5/62 46/58 22/30
LCI-G30/P37-4 30/37 62/76 58/75 30/37
LCI-G37/P45-4 37/45 76/92 75/90 37/45
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
Bxoa: 3 dpasbl, 594-759 B, Bbixoa: 3 dasbl, 594-759 B
LCI-G18.5-6 18.5 23 20 18.5
LCI-G22-6 22 27 24 22
LCI-G30-6 30 37 33 30
LCI-G37-6 37 46 41 37
INSTART® 13




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-G200-6 200 235 215 200
LCI-G220-6 220 247 245 220
LCI-G250-6 250 265 260 250
LCI-G280-6 280 305 299 280
LCI-G315-6 315 350 330 315
LCI-G355-6 350 382 374 350
LCI-G400-6 400 435 410 400
LCI-G500-6 500 595 550 500
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 3fIeKTpoaBurarenem

CraHpapTHbIi anekTpoaBuratens ans cepum LClI — 370 4-XNOMOCHbIN
KOPOTKO3aMKHYTbIA  @CMHXPOHHbIA  3MeKTpoABUraTenls UM CUHXPOHHbI
OBuratenb C MOCTOSIHHbIMM - MarHutamu  (onums). [Ons  gpyrux  TUMnoB
anekTpoasuratenen MY nogbrnpaercsa B COOTBETCTBUN C HOMUHANBbHBIM TOKOM
anekTpoaBuraTens.

HoMuHanbHbIN  TOK  3nekTpoaBUraTensi He  [OJKeH
== | npeBbIWaTb BbIXOAHOM TOK Npeo6pa3oBaTens 4acToThbl.
— HonyckaeTcsi pa6oTa ¢ HECKONLKMMU 3NeKTPoABUraTensimu,
MMeLWMMU OAMHAKOBbIe TEXHMYEeCKUe XapakTepucTuku. B atom
criyyae nopGop OCyWecTBRsieTCA NO CyMMe HOMMHanbHbIX
TOKOB C 20%-HbIM 3anacoM: | =(I +| +--+] )1.2

ny £l an2 3An
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2.5 TexHU4ecKkue xapakTepucTukun
Tabnuua 2.2 TexHn4eckve xapakTepucTmkn npeobpasosateneit YacTotel cepun LCI

MokasaTenb

3HaueHue

OcHoOBHbIe napameTpbl

[nanasoH HanpspkeHns
W 4acCTOoTbl Ha BXoae

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

[nanasoH HanpspkeHus 1~0-U,, 0-599 'y
Y 4acToTbl Ha BbIXoAe 3~0-U,, 0-599 'y
[vranasoH MoLyHocTen 0.4 - 1400 kBT

Tun nogkni4aemoro
anekTpogsuratensa

OpHoasHbI aCUHXPOHHbIN
TpexdasHbiii aCUHXPOHHBbIN ¢ K3P
TpexdasHblii CUHXPOHHbIA ¢ MM

MeToabl ynpasneHus

CkansipHbilii

BeKTOpHbIN C pa3oMKHYTbIM KOHTYpoM (Ge3paTumnkoBblii SVC)
BekTopHbIN ¢ 06paTHOM CBA3bIO (C 3HKoAEepoM, VC) (HenpumeHmo
k mopensim cepun LCI(S) n mopensim LCI-GY/PY-1)

Meperpyso4yHas
CnocoBHOCTb (He yalle
1 pasa B 10 MuH)

G: 150% OT HOMWHanbHOro Toka B TeyeHune 60 ¢ 180 % ot
HOMMHanNbHOrO ToKa B TeyeHue 3 ¢
P: 120% oT HomuHanbHOro Toka B TeveHwe 60 ¢ 150 % ot
HOMUWHamNbHOrO ToKa B Te4eHue 3 ¢

Hecyuias yactota

0.5-16kl'y

MyckoBon MOMEHT

150 % ot 1.0 'y (SVC)
180 % ot 0.0 'y (VC)
(HenpumeHumo k mogensim cepumn LCI(S) n mogensim LCI-GY/PY-1)

[nanasoH ckopocTei

1:200 (SVC)
1:1000 (VC) (Henpumenumo k mogensim cepum LCI(S) n mogensm
LCI-GY/PY-1)

ToyHOCTb OTOBpaXeHns
BbIXO[JHOM YaCTOThI

Lincposoe 3apanue: 0.01 Ny
AHanorosoe 3afaHve: MakcumanbHas vactoTa x 0.2 %

TO4HOCTb NOCTOSIHHOMN
cKOpoCTH

+0.5 % (SVC)

YBenmyeHne MoMeHTa
(U

ABTOMaTHYECKOE
Pyunoe 0.1...20 %

XapakTtepucTuka
3asucumoctm (U/f)

Mpsimas. KBagpatuyas.
JlomaHasi no HeckornbkuM Toukam. PasgensHas

XapaktepucTtuka IuHeiHas, S-obpasHas,
pasroHa/3amennexuns yeTbipe BpeMeHu pasroHa/dameanenus (0.0...6500 c)
DyHkums AVR ABTOMaTUYeCKas cTabunmusaums BbIXOQHOMO HaMNpPsHKEHUS
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DYHKUMOHANBHbLIE BO3MOXHOCTH

MaHenb ynpasneHusa

CbemHasi o 10 M ( B kOMNNeKT BXOAWUT kabenb ANUHOM 2 m)

YnpasneHve B
BEKTOPHOM pexvme

Mo ckopocT/No MOMEHTY

BcTpoeHHble
paclumpeHHble OyHKLMK

2 TaliMepa, CYETYMK WMMYNbCOB, [ANWHbI, PacCTOsHUSA, 2
Habopa napameTpoB AN [ABYX pasHbiX aneKkTpoasuratene,
BUpTyanbHoe pene 3aaepxku BpeMeHW, GbiCTpoe orpaHuyeHve
TOKa, OTCMeXuBaHWe CKOPOCTU Mneper 3amyckoM, BCTPOEHHOe
MWA-perynupoBaHne, YHKUMS aBTOMaTUYECKOro OCTaHoBa
npeobpasoBaTens 4acToTbl MO JOCTUXEHUN 33JaHHOTO BPEMEHMU,
KOMMEHCALMSA OTKMOHEHUSI CKOPOCTW, BbI3BAHHOTO MOBbILLEHVEM
Harpysku,  pyHKUMS  ynpaBneHus  4actoToi  KonebaHui
(NnpmMeHsieTcst B 060pyAOBaHNN HAMOTKW TEKCTUIMBHOW HUTK)

[vHamnyeckoe
TOPMOXeHne

TOPMO)KGH ne NOCTOSAHHbIM TOKOM

Ton4YKOBbIN PEXUM

[nanasoH 4vactotbl: 0.0...makcumanbHas 4vactota.OtgensHoe
BPEMsi pa3roHa/3aMeaneHus Ans TONYKOBOro pexuMa

MpocTown MIK

3apaHne ckopocTu 1 BpeMeHU paboTbl Ha Kaxaon n3 16 ctyneHen

MHorocTyneHyartbii
pexvum

3apaHne ckopocTM C  UMGPOBLIX KNemMM € nomollpio 16
KOMBMHaLuit

NWA-ynpasnexue

Peanuzauus cuctembl ynpasneHus ¢ 2 pgartyvkamu obpatHou
cBA3N

Be3ocTtaHoBoYHas
pa6oTa

Mpn nponagaHun nNuTaHNs:
MeHee 15 Mc - HenpepbiBHasi pabota
6onee 15 mc - aBTONEpPE3aNnyck

CeTteBble NPOTOKOIbI

Modbus RTU - BcTpoeH
Profibus DP - onuus

Onuww 1 akceccyapbl

MaHenb, yANUHWTENbHLIN  Kabenb, MOHTaXHbIA  KOMMIEKT,
3aLUMTHbIE NOKPbITVS MNAaT, NNaTbl PACLUMPEHUSA, AOMOINHUTENBHOE
obopynoBaHue

3awmTHbIE YHKLMU

MonHbI komnnekc + AnnapatHas 3awwuTa B mogensix LCI ot 55
KBT 1 Bbiwe. (OnuuoHanbHo - Ans mogenei Ao 55 kBT)
AnnapatHas  3awwuTa  ocywecTenseT  Gornee  BbiCOKOe
6bICTPOAENCTBME NPU TOKOBLIX Neperpyakax no CPaBHEHUIO CO
CTaHOapTHOW NporpamMmMHoON 3aLUUTON.

3aLmuTHoe NoKpbITHe
nnar

C2C 6asoBoe, C3C onuus, komnayHa (onumsi)

CreneHb 3awmThbl

P20, IP54/IP55 (onuwusi)
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Ynpasnexue

KaHanbl komanab!
3anycka

Maxenb, knemmebl, ceteBoi npotokon Modbus RTU, Profibus DP -
onums

3afaHve 4yacToThbl

10 MCTOYHUKOB 3aaHNS YaCTOThbI

3anaHve MomeHTa

10 TMNOB UCTOYHMKOB 3aAaHUst BpallatoLwero MoMeHTa

MCTOYHMK NuTaHna

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

Bxoabl ynpasnexus

Onsa mopenei LCI:

6 undposbix (S), nogaepxusator PNP/NPN noruky

2 ananorosbix (Al1, Al2) c gnanazoHom 0...10 B unun 0/4...20 mA
1 ananoroseblii Bxof (Al3) ¢ ananasoHom -10...+10 B
MMNynbCHbIX BXOAOB HET

onumoHanesHo +1: (HDI) go 100 My

[ns mopeneii LCI (S) u mogenen LCI-GY/PY-1:

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

5 uudpposeix (S), nogaepxwusatotr PNP noruky

MMNynbCHBIX BXOAOB HET

Bbixofpbl ynpaenexus

Onsa mopenei LCI:

1 undposon (MO) 48 B 50 mA

MMnNynbCHBIX BbIXOAOB HET

onuuoHaneHo +1: (HDO) o 100 kly

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

2 ananorosbix (AO) ¢ gnanasoxom 0...10 B unu 0/4...20 mA
[ns mopeneii LCI (S) u moagenen LCI-GY/PY-1:

1 peneiHbiii (R) 250 B oo 3.0 A

1 ananorosebliii (AO) ¢ ananasoHom 0...10 B unu 0/4...20 mA

YcnoBus okpyxatolen cpeabl

MecTo ycTaHoBKM

B nomeLLeHnm, BHE 30HbI AENCTBUS NPSIMbIX COSTHEYHbIX NyYen, Nbiiu,
arpeccuBHbIX ra3oB, roployero rasa, MacrsiHol Bssecu, napa, 6es
BbINafeHWs KoHaeHcata

BbicoTa HaZ ypoBHeEM
Mopsi

Hwxe 1000 m Hap ypoBHeM mopsi (0T 1000 Ao 3000 M NPU CHKEHHBIX
HOMMHaNbHbIX XapakTepUCTUKax)

TemnepaTtypa
oKpyxatoLen cpeabl
npu pabote MY*

Ot -10 go +40 °C (3Kkcnnyatauusi CO CHWKXEHHbIMU HOMUHAbHBIMU
xapakTepuctukamm 1.5 % Ha kaxabiin rpagyc oo +50 °C)

OTHocuTenbHas OTHocuTenbHas BnaxHocTb HUxe 90%, 6e3 koHaeHcauum
BNaXHOCTb

OxnaxaeHue MpuHyauTensHoe

Bubpaumns Menee 5.9 m/c (0.6 g)

Temnepatypa Ot -20 po +60 °C

XpaHeHus

*Temnepatypa okpyxatoLLein cpeabl Npu 3anycke npeobpasoBaTtens YacToTbl 4oKHA GbiTh Bbilwe 0°C

INSTART®
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2.6 BHewHun BMA n maccorabapuTHble XxapakTepucTuKn
umsgenusa

BHewHwn BmAa pasnuyHbix TunopasmepoB mogenu LCI npeactaBneH Ha

pucyHke 2.3 '

Mopgenb 1,2 Mopgenb1,2 Mopenb 3 Mopensb 4,5 Mopenb 6,7 Mopens 8 -12
LCI (S), LCI LCI LCI LCI LCI
LCI-GY/PY-1

Puc.2.3 - BHewHuti 8ud modenel M4 cepuu LCI

@ __\
®
®@ | - R
-~ ]
| o ®

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

Tabnuua 2.3 — OnncaHne 1 HasHa4YeHNe KOMMOHEHTOB BHELLHeN KOHCTpykumn LCI

Ne HaumeHoBaHue OnucaHue n Ha3Ha4YeHne

1 BerHHH naHenb 3awmTta BHYTPEHHUX KOMNOHEHTOB N YCTaHOBKa naHenu
ynpasneHus

2 | MaHenb ynpaeneHus Cwm. enasgy 5: «[laHenb yrnpasneHusy.

3 HwxHas naHenb 3awwTa ot NPUKOCHOBEHNSA K CUNOBbIM KneMmmam
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4 | Kpblwka 3aluTa BEHTUNATOPa OT MeXaHUYeCcKUx BO3aencTBmni

BEHTUNsITOpa

5 | HuxHas cekuns CoaepXuT BEHTUNATOP U paauaTop oxXnaxaeHus
6 | BepxHsas cekums CopepxuvT cunoBsble NnaTel 1 NNaTty ynpasneHns
7 | 3awmTHasa naHenb MpepoTBpalleHrie OT nonagaHust Nbinv BHYTPb

ycTponctea

8 | MoHTaxHas naHenb MpenHa3HayeHa Ans KpenneHus ycTponcTea

9 | CanbHuku MpepHasHayeHbl Ans noaknoyeHns kabenei
10 | MacnoptHas Cm. pasden 2.2: «HomeHknamypa usdenui»
Tabnuyka

11 | OTtBepcTue noa BUHT | [insA KpenneHust ycTporcTBa Npu NOMOLLM BUHTA

MaccorabapuTHble XxapaKTepucTUKn

Ki . 45
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Puc. 2.5 — MNabapumHbie u ycmaHo804HbIe pa3mepbl ycmpolicme cepuu LCI
8 11acmmMaccosom Kopryce

Puc. 2.6 — NabapumHsie u ycmaHo804YHble pa3mepbi ycmpoticme cepuu LCI
8 Memarnnu4eckom Kopryce



Tabnuua 2.4a — MaccorabapuTHble xapaktepuctuku mogenei LCI-GY/PY-1

Fa6apuTHble
Bec YcTaHOBOYHbIE pasmepbl, MM
Mogenb pasmepbl, MM
(HeTTO)
L B r L1 B1 d1g | d29
LCI-G0.4-1
LCI-G0.55-1
1.5 105 162 142 93 150 5 7
LCI-G0.75-1
LCI-G1.5-1
LCI-G2.2-1 2 115 220 142 104 210 5 7

Tabnuua 2.46 — MaccorabapuTHble xapaktepuctuku mogenei LCI-GY/PY-2B(S)

FabapuTtHble

Y ,

Mo.qenb (Hg:o) pa3mepbl, MM CTaHOBOYHbIE pa3Mepbl, MM

w B r wi | B1 | d18 | d2@
LCI-G0.4-2B (S)
LCI-G0.75-2B (S

GV 45 | 105 | 162 | 142 | 93 | 151 5 7

LCI-G1.5-2B (S)
LCI-G2.2-2B (S)

Tabnuua 2.4B — MaccorabaputHele xapaktepuctuku mogenein LCI-GY/PY-2B

Fa6apuTHble
Bec YcTaHOBOYHbIE pa3mepbl, MM
Moaenb pasmepbl, MM
(HeTTO)
1l B r L1 B1 d1g | d20
LCI-G0.4-2B
LCI-G0.75-2B
LCI-G1.5-2B 1.5 118 185 157 106 175 45 -
LCI-G0.55-2B
LCI-G2.2-2B
LCI-G4.0-2B 3.5 160 247 179 148 236 5 -

Tabnuua 2.4r — MaccorabapuTHble xapaktepuctuku mogenei LCI-GY/PY-3

Fa6apuTHble

Mogent Bec pasmepbi, MM YcTaHOBOYHbIE pa3mMepbl, MM
(HeTTO)
11} B r 1 B1 d1g | d2g
LCI-G0.4-3
LCI-G0.75-3 1.5 118 185 157 106 175 45 -
LCI-G1.5-3
LCI-G2.2-3
LCI-G4.0-3 2 160 247 179 148 236 5 -
LCI-G5.5-3
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Tabnuua 2.45 — MaccorabapuTHble xapaktepucTuku mogenei LCI-GY/PY-4B(S)

B rabaputhbie YcTaHOBOYHbIE pasmepbl, MM
Mopgenb (He-:-:o) pa3mepbl, MM ’
1] B r L1 B1 d1g | d29
LCI-G0.75-4B (S)
LCI-G1.5-4B (S
S) 1.5 105 162 142 93 151 5 7
LCI-G2.2-4B (S)
LCI-G4.0-4B (S)

Tabnuua 2.4e — MaccorabapuTHble xapaktepuctuku mogenen LCI-GY/PY-4(B)

B Fa6apuTHble YcTaHOBOYHbLIE pa3mepbl,
Mogenb ec pasmepbl, MM MM

Hetmo) T B r | ut | B1 | d1g | d20

LCI-G0.4/P0.75-4B
LCI-G0.75/1.5-4B

LCI-G1.5/P2.2-4B 2 118 185 157 106 175 4.5 -
LCI-G2.2/P4.0-4B
LCI-G4.0/P5.5-4B

LCI-G5.5/P7.5-4B
LCI-G7.5/P11-4B 3.5 160 | 247 179 148 236 5 -
LCI-G11/P15-4B

LCI-G15/P18.5-4B
LCI-G18.5/P22-4B 6.2 220 321 197 206 305 6 7
LCI-G22/P30-4B

LCI-G30/P37-4
LCI-G37/P45-4

16.2 220 | 410 228 160 395 8 10

LCI-G45/P55-4 25 255 | 455 235 190 | 440 9 10

LCI-G55/P75-4
LCI-G75/P90-4

30 280 580 290 200 562 1" 13

LCI-G90/P110-4 45
LCI-G110/P132-4 47

300 680 325 200 661 1 18

LCI-G132/P160-4 71 360 680 325 260 662 1 18

LCI-G160/P185-4 71.3
LCI-G185/P200-4 73.3

420 | 840 325 150 | 815 20 20

LCI-G200/P220-4 102.5
LCI-G220/P250-4 104 540 925 380 200 890 13 22
LCI-G250/P280-4 104.5

LCI-G280/P315-4 147
LCI-G315/P355-4 150

636 | 1035 | 380 250 | 1003 13 22

LCI-G355/P400-4
LCI-G400/P450-4 230 860 | 1200 | 400 350 | 1166 15 31
LCI-G500-4
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Tabnuua 2.4x — MaccorabaputHble xapaktepuctuku mogenen LCI-GY/PY-6

B Fa6aputheie YcTaHOBOYHbIE pa3Mepbl, MM
Mogenb ec pa3mepbl, MM ’
(HeTTO)
11} B r L1 B1 d1g | d29

LCI-G18.5-6
LCI-G22-6
LCI-G30-6

25 255 455 235 190 440 9 10
LCI-G37-6
LCI-G45-6
LCI-G55-6
LCI-G75-6

30 280 580 290 200 562 1" 13
LCI-G90-6
LCI-G110-
Cl-G110-6 47 300 715 325 200 696 1 18
LCI-G132-6
LCI-G160-6 55 360 680 325 260 663 1" 18
LCI-G200-6 733 | 420 | 840 | 325 | 150 | 815 | 20 | 20
LCI-G220-6 ’
LCI-G250-6
LCI-G280-6 120 540 1035 | 380 200 1000 13 22
LCI-G315-6
LCI-G355-6
LCI-G400-6

230 860 1200 | 400 350 1166 15 31
LCI-G500-6
LCI-G630-6
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Heobxogumo yunTbiBaTh, YTO B KOMMNNEKTaUM0 Mmogenen Ha 690 B BxoauT
TpaHcopmaTop, pasmepbl KOTOPOTO YKasaHbl HAXE.

E

i

:|§
3

Uu

Puc.2.7 — labapumHble u ycmaHO804HbIE pasmepbl pa3denumeribHo20
mpaHcghopmamopa 0ns modenel LCI-GY/PY-6

Tabnuua 2.5 — MabapuTHble 1 YCTaHOBOYHbIE pasMepbl pa3fenmTenbHOro
L1 M d1 d2
99 6,5 20

TpaHcdopmartopa ana moaenen LCI-GY/PY-6
Mogenb 11} B r

BK-200/014 tpaHcdopmaTtop
pasgenuTenbHbIv 116 125 167 96

Puc. 2.8 — labapumHsie u y;:maHoequb/e péémepbl ycmpoticme cepuu LCI
8 kopryce IP54/IP55



Tabnuua 2.6a — MaccorabaputHble xapaktepuctuku mogenen LCI-GY-1 IP54/IP55

B Fa6apuTHble YcTaHOBOYHbIe pa3mepbl,
Moaenb ec pasmepbl, MM MM

(wetTo) 1] B r L1 B1 d1g | d2g

LCI-G0.75-1 IP54/IP55
LCI-G1.5-1 IP54/IP55

3.6 132 | 2562 | 177 | 100 | 238 6 10

LCI-G2.2-1 IP54/IP55
LCI-G4.0-1 IP54/IP55

5.9 177 | 310 | 187 | 100 | 296 6 10

Tabnuua 2.66 — MaccorabapuTHele xapakTepuctuku mogenei LCI-GY-2 IP54/IP55

FabapuTHble YcTaHOBOYHbIE pa3mMepbl,

Bec pasmepbi, MM MM

Mopenb

(wetTo) L B r L1 B1 | d19 | d2@

LCI-G0.75-2 IP54/IP55
LCI-G1.5-2 IP54/IP55 3.6 132 | 2562 | 177 | 100 | 238 6 10
LCI-G2.2-2 IP54/IP55

LCI-G4.0-2 IP54/IP55 5.9 177 | 310 | 187 | 100 | 296 6 10

Tabnuua 2.68 — MaccorabapuTtHble xapaktepuctuku mogenein LCI-GY-4(B) IP54/IP55

FabapuTHble YcTaHOBOYHbIE pa3mepbl,
Bec pa3mMepbl, MM MM

Mogenb (HeTTo)

w B r L1 B1 | d19 | d2@

LCI-G0.75-4B IP54/IP55
LCI-G1.5-4B IP54/IP55 3.6
LCI-G2.2-4B IP54/IP55
LCI-G4.0-4B I1P54/IP55 3.8

132 | 262 | 177 | 100 | 238 6 10

LCI-G5.5-4B IP54/IP55 5.9
LCI-G7.5-4B IP54/IP55 6.1 177 | 310 | 187 | 100 | 296 6 10
LCI-G11-4B IP54/IP55 6.2

LCI-G15-4B IP54/IP55 9.4
LCI-G18.5-4B IP54/IP55 9.6 238 | 390 | 194 | 150 | 376 6 10
LCI-G22-4B |P54/IP55 10.5

LCI-G30-4 IP54/IP55 13
LCI-G37-4 IP54/IP55 12.9

240 | 412 | 227 | 160 | 395 7 10
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LCI-G45-4 IP54/IP55 18 275 | 464 | 228 | 190 | 448 7 10
LCI-G55-4 IP54/IP55 28.5

300 | 582 | 275 | 200 |562.5| 9 13
LCI-G75-4 IP54/IP55 29
LCI-G90-4 IP54/IP55

413 320 | 687 | 311 | 200 | 665 10 17

LCI-G110-4 IP54/IP55
LCI-G132-4 IP54/IP55 46.7 380 | 687 | 321 | 260 | 665 1" 18
LCI-G160-4 IP54/IP55 69.9

420 | 840 | 325 | 150 | 815 1" 20
LCI-G185-4 IP54/IP55 72
LCI-G200-4 IP54/IP55 101.8
LCI-G220-4 IP54/IP55 103.2 | 540 | 925 | 380 | 200 | 893 13 22
LCI-G250-4 IP54/IP55 105.9
LCI-G280-4 IP54/IP55 1278
LCI-G315-4 IP54/IP55 ’ 640 | 1035 | 380 | 500 | 1003 | 13 22
LCI-G355-4 IP54/IP55 141.3
LCI-G400-4 IP54/IP55 271,5
LCI-G450-4 IP54/IP55 2725 860 | 1550 | 400 | 700 | 1513 | 15 29
LCI-G500-4 IP54/IP55 '

Tabnuua 2.7 — Tun kopnyca u cnocob moHTaxa cepuu LCI

MopaenbHbIi paa Tunopasmep Tun kopnyca Cnoco6 MoHTaxa
LCI-Gy/Py-1 1,2 MnacTtmaccoseblii HacTeHHbI
LCI-Gy/Py-3
LCI-Gy/Py-2(B) 1,2,3
LCI-Gy/Py-4(B) 4,567 Mertannuueckuin

8,9,10,11 HacTeHHo-HanonbHbIA
LCI-Gy/Py-6 5 MnactmaccoBbii HacTeHHbIn

6-12 MeTtannuyeckuin
LCI-Gy/Py-4(B) Bce Metannuueckuit HacTeHHbIn
IP54/IP55 TUnopasmepsb!
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aBa 3. YcTaHOBKa 1 nogknroyeHue
3.1 TpeGoBaHNA NpU MOHTaXe

LLled-moHTax, nycko-Hanago4Hble paboTbl, BBOA B 3KCMyaTaLmio,
TeXHW4eckoe  OOCMyXvBaHWEe  [OOSKHbl  BbIMOMHATLCA  TONBKO
aTTecToBaHHbIMM  creuuanqicTaMi,  UMelLWuMn  NpodunbHoe
obpa3oBaHne B 0OnacTv anekTponpuBoda W asTomatusauuu unu
cratyc “CepsucHoro/TexHunyeckoro naptHepa INSTART”, a Takxe
rpynny no anektTpobesonacHocTu He Huxe .

HapyLieHue npasun n TpeboBaHWi Npy MOHTaXe MOXET NPUBECTM
K NeperpeBy, CHUXEHWIO YPOBHS MPOU3BOAUTENBHOCTU UMW BbIXOAY U3
cTposi npeobpasoBaTensi 4acToThl.

Mepep ycTaHOBKOM

He npounssogute YCTaHOBKY OGOpy,EI,OBaHVIﬂ, ecnnnpu pacnakoBske
BbIABNEHO nonagaHnue BoAbl B nsgenve, oGpasoBaHme KoHOeHcaTa,
HEKOMMNIEKTHOCTb U/UNM MexaHu4eckune NnoBpeXaeHns.

He npowussogute YCTaHOBKY, eCi1 HOMUWHalibHOe 3HadeHue,
yKasaHHoe Ha 3aBoackon Tabnuuke, He COOTBETCTBYET 3HAYeHuto,
yKa3aHHOMY B BallleM 3aKkase.

Ycnosusi TpaHCNOPTMPOBaHUSA AOMKHbLI COOTBETCTBOBATb 2/1.2.4

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

HecobniogeHne atoro TpeGOBaHMﬂ npueegeTr K ctatudeckomy
I'Ip060}0 KOMMOHEHTOB.

Bo Bpems YCTaHOBKMU

Cne,qyeT yCTaHaBnnBeaTb o6opy,q03aHMe Ha He noaBepXeHHble
BO3ropaHUo npegmeTbl, HanpuMmep, C MeTannmnyeckon, 6GeToHHOW
NOBEPXHOCTbIO W Ha 6e3onacHoM PacCToOAHMM OT Tropr4nx wn
B3pbIBOONACHbIX MaTepunanos. HecobntogeHue atoro TpeﬁOBaHMﬂ
MOXeT NpuUBECTU K BO3ropaHuto.

He aonyckaetca ocnabrneHve BUHTOB C 3aBOACKMMMW OTMETKaMMU.

Cnepnyer n3beratb nonaganus B MY oroneHHbIX KOHLIOB NpoBoAa,
BMHTOB M ApYrMX MOCTOPOHHUX NpeameTtoB. HecobniogeHue atoro
TpeboBaHusa npvBedeT K noBpexaeHuto MY.

Cnepyet yctaHaenuBaTe [14 B MecTax, 3aluLLEHHbIX OT
MeXaHW4eCcKUX yAapoB, BUOpaUuiA M MPSIMbIX COMHEYHbIX Iyyen.
He ponyckaetcs akcnnyataums Ha OTKPbITOM BO3AyXxe, B cpede
arpeccuBHbIX ra30B M XUAKOCTEN, B Cpefie MacnsiHoro TymaHa v 6pbiar,
B Cpefe CONsiHOro TymaHa, BO BMaXKHOW cpefe 1 Nof, BO3OeNCTBUEM
ocagakoB. TpebyeTcsa ycTaHOBWTbL Ha obopyaoBaHue unsTpyloLmne
YCTPOWCTBA, €Cnu B BO3[yxe NPUCYTCTBYET MeTannmyeckas Mbifb



UMK BOMOKHMCTas M3BeCTb. TpebyeTca ycTaHOBUTL NpuGop Baanwu
OT CUIIOBbIX CETEW, 3MIeKTPOYCTAaHOBOK BLICOKOW MOLLHOCTU, TakuMx
Kak 3neKkTpuyeckMe CBapoyHble annapartbl, T.K. OHW BMAUSAIOT Ha
paboTy npuGopa. PagvoakTuBHble Matepuanbl MOTyT OKasblBaTb
BO3AENCTBME Ha dKCMNyaTaumio o6opyaoBaHus.

Mpu pasmelleHun gsyx u Gonee npeobpasoBaTenein 4acToTbl
B OQHOM LuKadyy, criegyeT pacnornoratb UX CornacHo TpeGosaHuAM
2n1. 3.1, uTo6bl 06ecneunTs CBOGOAHYO LIMPKYMSALMIO BO3ayXa.

Bo BpeMs IJIEKTPOMOHTaXHbIX paGOT

Ons cHATUS NUTaloLLero HanpspkeHus ¢ cunoBbix knemm MY
HeoBXoAMMO NpefyCMOTPETb KOHTaKTOpP. [ns 3almTbl OT KOPOTKOrO
3aMblkaHnMs  HeobxogMMO  NPefycMOTpeTb  aBTOMAaTUYeCKUid
BblkntoYaTens. HecobnogeHne atux TpeboBaHWin MOXET NpUBECTU
K BO3rOpaHMIo Npu KOPOTKOM 3aMblKaHUW.

Mepen npoBeaeHWEM 3MEKTPOMOHTaXHbIX paboT ybeauTecs,
4YTO MuTaHWe oTkmtoyeHo oT MY. HecobniogeHune atoro TpeboBaHust
MOXET NPUBECTU K NMOPAXKEHUIO SNEKTPUYECKUM TOKOM.

O6paTtTe BHUMaHWe Ha MapkupoBKy krnemm K ybeauTechb
B MPaBUNbHOCTW nogkntoveHns. HecobnioaeHue atoro TpeboBaHus
MOXET MPUBECTM K noBpexaeHuto M4y.

Heob6xoanmo cobroaathb crieaytolme yCroBmst MOHTaxa:

* OctaButb cBOGOAHOE MECTO BbIWE/HMWXE U C [OBYX CTOPOH
oT npeobpa3zoBaTens 4acToTbl, YTOObI 06ecne4nTb NPUTOK 1 OTTOK BO3adyxa (CM
puc. u mabnuuy 3.1).

» MpeobpazoBatenb 4acToTbl MOXeT OblTb  yCTAHOBMEH  TOMbKO
B BEPTMKanbHOM nornoxeHun. Ecnu B ogHoMm Lwkady HeobxoamMmo ycTaHOBUTL
Heckonbko MY, TO ycTaHOBKY MpOM3BOAST CTPOro psiAoOM Apyr C APYroMm
(HegonycTuMo ycTaHaBnmeath Y apyr Hag gpyrom).

* He ponyckaetca nonagaHWe MOCTOPOHHUX MPeaMETOB  BHYTPb
BO34yXOBO4a BO BPEMS YCTAHOBKM, MHaye npeobpasoBaternb YacToTbl MOXET
ObITb MOBPEXAEH.

* Y6eguTech, 4TO Knacc 3awuTbl npeobpa3oBaTensi YacToTbl COOTBETCTBYET
ycrnoBusiM  akcnnyataumu. HecobniogeHue TpeboBaHuii K yCnoBUsIM
OKpy>KaloLlen cpedbl MOXET MPUBECTU K COKpALLEHWIO Cpoka CryXoObl
npeobpasoBaTernsi YacToThl.

CTteneHb 3awmThbl IP20 o603Ha4aeT, 4To kopnyc npeobpasoBaTensi 4acToTbl
3aWyaeT OT nonagaHusi BHYTPb MPeaMeToB AWaMeTpoM, MpeEBbILLALLIMM
12,5 MM, 1 anvHon 6onblue 80 MM, HO NpY 3TOM He NPENSITCTBYET NonagaHuio
B Hero Bnaru (Qoxnasi, kanenb KoHAeHcaTa, CTpyi Boabl U Ap.).

YacToTHble npeobpasoBaTtenn C€O CTeMNeHb 3awWuUTbl IP54/1P55
npefHasHayveHbl ANt 3KCniyaTaumm B yCroBusix 3anblneHHocTu, MY sawmieH
OT nonagaHusi BHyTPb OBOMOYKM MbINU U TBEPAbIX TEN pasMepaMy He MeHee




1,0 MM, @ Takke NoNagaHWs Ha Kopnyc BoAbl B BuAe GpbI3r, magalowmx nog
no6bIM yrroMm.

» TpebyeTcss ycTaHOBUTbL (OUILTPYHOLLME YCTPOWCTBA B MeCTe MnpuToka
BO3/AyXa B Criy4ae CUIbHOrO 3arpsA3HeHns BO3ayxa Nbibio.

Ons adpdekTnBHOro oxnaxaeHus npeobpasosatenein yactotbl INSTART
HeobxoAMMO OCTaBUTb BOKPYr AocTatodHO cBobogHoro mecta. Cxema
yCTaHOBKM NpeobpasoBaTensi YacToTbl A5t o6ecneyeHnst BEHTUNALUK:
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Puc. 3.1 — Tpebyembie paccmosiHUsi pu MOHMaxe
Tabnuua 3.1 — PaccTosiHWs Npy MOHTaxe

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

3.1.1 TennoBbiaeneHne

MoTtepn aHeprum Ha npeobpasoBaHne B MY nepemMeHHOro HanpsKeHus
B MOCTOSIHHOE, a 3aTeM obpaTHO B MepemeHHoe, COCTaBnslT okoro 5 %.
3TN noTepu 3HEpPrMM nNpuBOOAT K TEMMOBbIAENEHWIO, MO3TOMY crneayet
npenoTBpallaTh yBENUMYEHWE TemnepaTypbl B Criydae YCTaHOBKM U3Oenus
B 3aKpbITbI LWKad, AN 4Yero npegycMatpueaTtb B LIKady MPUHYOUTENbHYO
OXNaXAAIOLLYI0 BEHTUNALMIO.

B atom cnyyae HeobxoOMMO y4uMTbiBaTb [AaHHble O TEMNsOoBbIAENEHUN,
yKkasaHHble B Tabnuue 3.2



Tabnuua 3.2- TennosbigeneHve moaenei cepumn LCI npu HOMMHaNLHOM Harpyske

29

Mogenb MY Tennootaauya, Br Mogenb N4 TennooTtpaya,Br
LCI-G0.4-1/ LCI-G75/P90-4 2386/2978
LCI-G0.4-2B / 4
LCI-G0.4-2B (S) LCI-G90/P110-4 2978/3201
LCI-G0.55-1/ 50 LCI-G110/P132-4 3201/3440
LCI-G0.55-2B

LCI-G132/P160-4 3440/4081
LCI-G0.75-1/
LCI-G0.75-2B/ 60 LCI-G160/P185-4 4081/4410
LCI-G0.75-2B (S) LCI-G185/P200-4 4410/5060
LCI-G1.5-1/
LCLo1 28/ 95 LCI-G200/P220-4 5060/5743
LCI-G1.5-2B (S) LCI-G220/P250-4 5743/6300
LCI-G2.2-1/ LCI-G250/P280-4 6300/7560
LCI-G2.2-2B/ 144
LCI-G2.2-2B (S) LCI-G280/P315-4 7560/9450
LCI-G4.0-2B 249 LCI-G315/P355-4 9450/11121
LCI-G0.75-4B (S) 51 LCI-G355/P400-4 11121/13250
LCI-G1.5-4B (S) 73 LCI-G400/P450-4 13250/15000
LCI-G2.2-4B (S) 99 LCI-G18.5-6 596
LCI-G4.0-4B (S) 156 LCI-G22-6 700
LCI-G0.75/P1.5-4B 51/73 LCI-G30-6 952
LCI-G1.5/P2.2-4B 73/99 LCI-G37-6 1180
LCI-G2.2/P4.0-4B 99/156 LC-G45-6 1412
LCI-G4.0/P5.5-4B 156/207 LCI-G55-6 2426

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

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

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

LCI-G132-6 3140
LCI-G15/P18.5-4B 506/583 L CIa160 9462
LCI-G18.5/P22-4B 583/708 LClo187-6 2957
LCI-G22/P30-4B 708/960 LC1-G200-6 4452
LCI-G30/P37-4 960/1198 LCI-G220-6 6600
LCI-G37/P45-4 1198/1512 LCLG250-6 7950
LCI-G45/P55-4 1512/2040 L CI-G2606 3500
LCI-G55/P75-4 2040/2386 LCI-G315-6 9590
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Mogens MY Tennootnava, Bt Mogens MY Tennootgaua, Bt

LCI-G350-6 10450 LCI-G800-6 22460
LCI-G400-6 11840 LCI-G900-6 26900
LCI-G500-6 14000 LCI-G1000-6 30250
LCI-G560-6 16240 LCI-G1250-6 37540
LCI-G630-6 18750 LCI-G1400-6 40600
LCI-G700-6 21500

OcHoBHasi 4acCTb B TEMIOBbLIAENIEHUM — TMOTEPU B CUMOBBLIX LEnsix

IGBT. [MoaTomMy uW3MeHeHWe Hecyllel 4acToTbl MO3BONSET perynupoBaTb
TennosblAeneHne npeobpasosaTens 4acToThbl.

3.2. NoagkniovyeHue BXOAHOro NUTaHUA
3.2.1 TpeboBaHMA K NOAKNIOYEHUIO

Mepen nopaven nutanus yb6egutecb, 4TO nepudepuiHoe
obopynosaHne n MY HacTpoeHbl B COOTBETCTBMMU C yKa3aHWUAMMU
OaHHOro PyKOBOACTBA ANs ykadaHHou Mogenu. Hecobrniogenue
3TOro TpeboBaHWsA NPMBEAET K HECHACTHBIM CryYasMm.

Takke Heobxognmo ybeauTbCH, YTO KNAcC HanpshkeHus
nMTaloLLen ceTn COOTBETCTBYET KNaccy HOMUHAMNBLHOMO HaMpPsXKeHWs
ny.

3.2.2 NpepoxpaHutenu n aBTomaTnyeckme BbIKNOYaTenu

Ha Bxoge nuTaHua cnegyeT wcnonb3oBaTb MpeaoxpaHuTenu  wunu
aBTOMaTU4eckue BbIKNoYaTeENN AN OrPaHNYEHUS BO3MOXHBIX MOBPEXAEHWN
B Crnyyae BbIxoda M3 CTPOSA BHYTPEHHMX KOMMOHEHTOB npeobpasosartens
4acToThl.

CnegyeT yCTaHOBUTb KOHTaKTOpP C BO3MOXHOCTbIO PYYHOrO ynpaeneHus
MeXAy MWCTOYHWKOM MUTaHUS MEepeMeHHOro Toka W npuBogoM. KoHTakTop
OOIDKEH NMpy HEeOBXOAMMOCTW OTKMYaTb nopady NUTaHUs NS NpoBeAeHUst
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecneyvBaTb 6e30MacHOCTb BO
BpeMs 3TUX OENCTBUN.

3awmra nUMHWA MUTaHuMs AOMKHa obecneyvBaTbCs Mofb3oBaTeneM B
COOTBETCTBUM C TFOCYAAPCTBEHHBIMW W MECTHBIMW  3MEKTPOTEXHUYECKNMM
cTaHgapTtamu. Beibop npepoxpaHuTene n aBTOMaTUYECKMX BbIKMHOYaTenen
NPOVN3BOAMTCA MO BXOAHOMY HOMWHANbHOMY TOKY, [AaHHble O KOTOPOM
npueBeneHbl 8 enase 2.3 ModenbHbil pgd U HOMUHabHbIE _NapaMempbl.
Ecnn npu pabote npegnonaratotca anurensHble neperpy3kn 150% u Bbiwe
OT HOMWHAIbHOW MOLLHOCTU, TO NOAGOP OCYLLUECTBNAETCS MO BXOAHOMY TOKY,
YMHOXEHHOMY Ha 1,5.



Y6eaunTech TaKke, YTO BpeMs cpabaTbiBaHWsA NpefoxpaHnTenen coctaBnset
meHee 0.5 cekyHa. Bpemsa cpabartbiBaHVSA 3aBWCUT OT TuMa MCMOMNb3yemMoro
npeaoxpaHvTens, NOIHOro CONPOTUBIIEHNS CETU NUTAHUS, @ TaKXKe OT noLaan
ceyeHus, MaTepvana v ANviHbl nuTatoLlero kabens.

3awwmra MOXeT obecneumnBaTbCA
npeaoxpaHUTEeNs M1 TUNOB:

T1n aR/gR - nonynpoBoAHMKOBbIE MPEAOXPaHUTENN

Tmn gG — craHgapTHble NpeaoXpaHuTenn Co BpeMeHeM cpabaTtbiBaHus
meHee 0,5 cekyHabl.

3.2.3 NMogknioyeHne cUNOBLIX KNIeMM U 3a3eMrieHus

Hwxe npeactaBneHa cxema CUINOBbIX NOAKIOYEHUI (puc. 3.2) n onucaHue
0603HayYeHnn Ha cUMoBbIX knemmax (Tabnuua 3.2).

O

Puc. 3.2.1 — lNodknoyeHue CUINOBLIX KleMM Ons modenet LCI-GY/PY-1
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Puc. 3.2.3 — NodkntoyeHue cunoebix knemm ons modenet LCI-GY/PY-3
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Puc. 3.2.4 — NodkntoyeHue cunosbix Knemm 0ns modenel LCI-GY/PY-4(B)

* ins mopenen o 22 kBT (G) BKMIOYUTENBHO

** [Ina mogeneii ot 30 kBT (G) BKMtOUYUTENBHO
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Puc. 3.2.5 — NodkrioyeHue cunosbix knemm 0rsi modenel LCI-GY/PY-6

O603HaYeHne CUNOBbIX KNeMM ogHOMa3HbIX U TpexdasHbIX
mopenewn LCI(S)

D+ B R & T UV W
Snzal

[ — L e —

Tabnuua 3.2a — OnuncaHne cUnoBbIX KNeMmm

O603Ha4YeHue Knemm DYHKLUM KNEMM
+ B Knemmbl ansi nogknioyeHs TOpMO3HOro pesucropa
@ Knemma 3asemnenuns
R,S, T BxogHble KnemMmbl AN NOAKIHYEHUS NUTAIOLEN CETU
U, vV,w BbixogHble knemmbl Ha aneKkTpoaBurarternbs

O6o3HayeHMe CUNOBLIX KrnemMM ofHodasHblXx U TpexdasHbIX
cTaHaapTHbIX mogenen LCl tunopasmepoB 1-5

(+> PB (_> E R/L‘l SI‘L2 T/LS Ufl VTZ Wv3

|_ SMEKTPO-

MATAHWE JOBUrATENb

Tabnuua 3.26 — OnucaHue cunoBbIX KNemm

O6o3Ha4YeHue Knemm DYHKLUUN KNeMM
+, PB Knemmbl ons nogknio4eHst TOpMO3HOTO pesuctopa
+, - Knemmbl 3BeHa NOCTOSIHHOTO ToKa
@/E Knemma 3azemneHust
R,S, T BxopgHble Knemmbl AN NOAKMYEHMS NUTatoLWEen cetn
u,v,w BbixogHble Knemmbl Ha aneKkTpogBurarternbs
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O6o3HayeHne cunoBbix Knemm TpexdasHbix Mmogenen LCI
Tunopasmepa 6

RS Te@@0 g &

Tabnuua 3.2 B onucaHne CUnoBbIX KNemm

OGo3HayeHUe Knemm DYHKLMN KNemm
R/L1, S/L2, T/L3 BxoaHble Knemmbl 4Ns1 NOAKMHOYEHMS NUTatoLLEeN CeTn
+1, +2, - Knemmbl 3BeHa NOCTOSIHHOIO TOKa
U/T1 VIT2 WIT3 BbixogHble kneMmbl Ha aneKkTpoaBuraTenb
@/E Knemma 3asemnexus

O6o03HayeHMe cuNoBbIX Knemm TpexdasHbix wmogenen LCI
Tunopasmepon 7-12

Rt Sie Tas Ur1 Vimz Wi

| BNEKTPO-
l— MUTAHVE —I = OBUTATENb J

E @0 §

Tabnuua 3.2r — onucaHue CUroBbIX KNemm

O6Go3HayeHUe Knemm DYHKLMN KNemm
R/L1, S/L2, T/L3 BxoaHble Knemmbl 451 NOAKMIYEHMS NUTatoLLen ceTn
+1, +2, - Knemmbl 3BeHa NOCTOSIHHOTO TOKa
U/T1 VIT2 W/T3 BbixogHble KneMmbl Ha aneKkTpogBuraTens
E Knemma 3asemnexus

MY MoLHOCTbIO < 22 KBT MMEIOT BCTPOEHHbI TOPMO3HOW MOAYIb,
NnosToMy Ans 3TUX MOAENEN TOPMO3HOW PE3UCTOP MOAKIOYaeTCs K
knemmam (+) n PB. Knemmbl (+) 2  (-) mogenei moLHocTbo = 30 kBT
MCMOMNb3YIOTCS ANs1 NOAKIOYEHUS BHELLHEr0 TOPMO3HOTO MOAYIS.
Knemmbl (+)1 m © — ansi nogkntoyYeHns gpoccensi NOCTOSIHHOMO
Toka. Ecnu TopmosHon mogynb ucnone3dyetcs B M4 co BCTPOEHHbIM
ApocceneM NOCTOSIHHOO Toka, TO HE0BXOAUMO MOAKIYUTL KNEMMY
«+» TOPMO3HOro rnpepbiBaTeNns K BbIXOOAHOW KreMMe Apoccens
NOCTOSIHHOIO Toka. MoakntoYeHme K knemme
(+) 1 noBpeanT TOPMO3HON MOAYMb.



3.2.4 NopgknroyeHue pasgenuTtenbHOro TpaHcdopmartopa ans
mopenen LCI-GY/PY-6

B komnnekraumio mogenen Ha 690 B Bxogut TpaHcdopmatop, cxema
NOAKNKYEHNA KOTOPOro yKkasaHa HUxe.

N4 LCI-GY/PY-6

400V 690V

TpaHcdopmaTtop
BK-200/014

0 690

400 0

Puc.3.2.6 — Cxema nodknto4eHusi pa3denumernbHo20 mpaHcgopmamopa 0nsi modenel LCI-GY/PY-6




3.2.5 Mepbl NpeaoCTOPOXKHOCTU NMPU NOJKITHYEHUUN BbIXOAHbIX
CUINOBbIX KNeMM

1. Kateropuyecku 3anpeLleHo nogknovaTb BXo4 NUTaoLLEN CeTU K KneMMmam
«U», «V» n «W».

2. MNoagknountb BbixoaHble kneMmmbl «Uy», «V» n «W» K BXOAHbIM Knemmam
anekTpogsuratens «U», «V» n «W» cootBeTcTBeHHO. [poBepbTe HanpasneHve
BpalleHNsi B COOTBETCTBUM C WHCTPYKUMEW Ha anekTpoasuratens. Ecnu
HanpaBsreHne BpaLUEHUs 3NekTpoABUraTenisi He CoBMadaeT C NpaBUIIbHbIM
HanpasrneHnem, NoOMeHsINTE MecTamm NPOBOAHMKM MoBbIX ABYX kneMMm n3 «U»,
«V» 1 «W», nubo npu nomowum napametpa F00.16.

3. 3anpelyaetca 3ambikaTb HaKOPOTKO WMU 3a3eMIsiTb BbIXOOHYH Lerb.
He npukacantecb K BbIXOOHOW LeNW U He AonyckaWTe KOHTaKTa BbIXOQHOMO
npoBoga C Koprnycom rpeobpasoBaTtensi yactoTbl. B npotuBHom crniydae
BO3MOXHO NMOpaXeHUe 3NeKTPUHECKNM TOKOM MU 3aMblKaHWE Ha 3eMITH0.

4. He ponyckaeTcs NOAKNOMEHNE eMKOCTHbIX Harpy3oK K BbIXO4HOW Lienu.

5. He ponyckaeTtcs ycTaHOBKa 3MeKTPOMAarHUTHbIX MYCKOBbIX YCTPONCTB Ha
BbIxode npeobpa3oBaTtens YactoTel. B npoTMBHOM crnyyae npu pasmblikaHUu-
3aMblkaHUWN YCTPOICTBa BO BpeMsi paboTbl npeobpasoBatens 4acTtoTbl OyayT
BO3HUKATb CKa4kuM TOKa, KOTOpble NPUBEAYT K BbIXOAY W3 CTPOsi CUMOBOIO
Moaynsi npeobpasoBatens 4acToThbl.

6. YcraHoBKa TennoBoro perne neperpysku. B coctaB npeobpasoBatens
4YacCTOTbl BXOAMT 3MIEKTPOHHAs CXxema 3aluThbl OT neperpy3ok. [JononHutensHoe
TENNOBOE pene neperpy3ku HeobXoAMMO YCTaHOBUTL B CrieyoLmx cryyasx:

. Ecnn npeobpasoBatenb 4acToTbl MCMOMb3yeTcsl ONst yrNpaBreHust
HECKONbKNUMU OBUraTensimu;
. Ecnu noakntoyaTca MHOronostocHble asuratenu. HomuHanbHbINR

TOK TEMMOBOro pene neperpyskn AOmKeH OblTb TakMM e, Kak HOMUHamNbHbI
TOK, YKa3aHHbI Ha nacropTHon Tabnuyke asuratens.

7. Ecnn cymmapHas AnuHa nposoga Mexay npeobpasoBaTteniem 4acToTbl
W gBurateneM CrvLKOM Benuka, WNW Hecylas 4yactoTa npeobpasosarens
YacToTbl (4acTtoTa nepeknodeHns cunoBblX |IGBT-TpaH3NCTOPOB) CAMLLKOM
BbICOKa, rapMOHMYECKUI TOK yTeukn OT Kabernei okasbiBaeT oTpuuaTternisHoe
BNusiHMe Ha npeobpasoBaTenb YacToTbl W ApyrMe BHELUHWE YCTPOWCTBA.
Ecnu anvHa coeavHUTEnbHOW NUHWM Mexay npeobpasoBaTeneM 4acToTbl
W [BuratenieM ChVLLKOM BenvKa, Hecyllylo 4acToTy npeobpasoBarens
YacToTbl HeobxoAMMO MOHM3WUTL. Hecyllasi yactota MoxeT ObiTb 3agaHa
dyHKUMoHaneHbIM kogom F00.17.

3.3 NoakntoueHne aononHUTeNnLHOro obopynoBaHusA

B 3aBMCMMOCTM OT YCMOBMWIA 3KCMyaTauuum BO3MOXHO NpUMEHeHWe
JononHuTensHoro obopyaoBaHus. Ha pucyHke 3.3 npeacTaBrneHa cxema
NOAKMIOYEHUS AOMOMHUTENBHOTO 0GOPYA0BaHUS.
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Puc. 3.3 — Cxema nodkrnroyeHus ornonHumernsHo2o obopydosaHusi

Tabnuua 3.3 — OnvcaHne AononHUTENbHOro obopyaoBaHus

Ne YctpoiicTBo OnucaHue cyHKUMK MeTtoauka nog6opa
1 ABTOMaTVNeCIiMM MpenHasHaveH Ans 3aLmTbl MMHWIA 3NeKTPOCeTH 0 BXOAHOMY TOKY
7bu<nmarenb . OT TOKOB MEperpy3ku 1 OT TOKOB KOPOTKOTO npeoBpasoBatens
MpenoxpaHuTens® | 3ambikaHus yacToTs! [TodpobHee —
cM. eniasy 3.2.2
2 OnekTpomarHuT- Annapat AUCTaHLMOHHOIO AeWCTBIS,
Hblii KOHTaKTO npeaHa3HaYeHHbIA Ans BKIIOYEHWIA
. P peq! . An Mo BxogHOMY TOKY
(KM) 1 OTKITIOYEHUIA CUTOBbIX BMEKTPUYECKUX
~ npeobpasosarens
ueneit Npu HopManbHbIX pexumMax paboTb. GacToTL!
MpenoTBpalLaeT NOBTOPHOE BKIIOYEHNE B Cry4ae
BbIX0oa NpeobpasoBarens YacToTbl U3 CTPOSi.
3 Ceresoii apoccent | NpeaHasHadeH Ans CHKeHUst GPOCKoB Toka
Ap peAHas An P Tabnuupbl nogbopa —
BXO/IHOW Lienu 4acToTHoOro npeobpasoBatensi,
Ha ochuumansHomM
npy koneGaHKsX HaNpsHKeHUs B CETY, a Taloke AN1st o
S caiite — g pasderne.
CHVDKEHWS! BbIGpOCa rapMOHUYECKIX MCKaKeHUA -
cemesou Opoccerib
B CeTb OT Npeobpa3soBaTensi YacToTbI.
4 PagpoyacToTHbIn MpenHasHayeH Ans ycTpaHeHns Mo HomuHanbHoMy
uneTp* PaAMoHaCTOTHBIX LLYMOB, BIMSIOLLINX Toky npeobpasoBaterisi
Ha paboty npeobpasoBarernst YacToThbl. 4acToTbl
OMC-cpunsr] ®unsTpel BMC orpaHNumMBaloT HanpsikeHne
P P P! P p Tabnuupbl nogbopa —
1 TOK BbICOKOYACTOTHbIX MOMEX, KOTOpble
Ha ochuumansHomM
BO3HMKAIOT B CETU OT NpeobpasoBarerns 4acToTbl caiiTe — & pasdene
B HOpPMarbHOM pexuvme paboTbl g pasdefie.
o unbmp IMC
1 B YCIIOBWSIX HEUCTIPaBHOCTEN.
5 [poccenb [poccenb NocTosiHHOro Toka obecnevynsaeT
MOCTOSAHHOIO TOKa 6oree ahheKTVBHYIO KOPPEKLMO koadhdurLmeHTa
MOLLHOCTY 3@ CHET CrNaxvBaHUs NynbcaLmn
ToKa B 3BEHE MOCTOSHHOTO HaMpshKEHUS, YeM
BXO[HOW ApOCCENb, OrpaHNYMBAIOLLMIACA NLLb
chopmoii Toka Ha Bxoae. [ins noBbILLeHUs
0TKa30YCTONYMBOCTMN YACTOTHO-PErynpyemMoro Mon6op BLINONHSTL
npyBoaa B OTBETCTBEHHbIX MPUMEHEHUSX 1o pekoMeHaLMAM
peKkoMeHAayeTcst KOMBUHMPOBaHHOe npouasoauTens
ncrornb3oBaH1e 06oVX TUMOB Apoccenent.
BxopHoit apoccenb nogasrsieT BHELHWe
KOH[IYKTUBHbIE MOMEXM N CUMMETPUYHbIE
nepeHanpsxeHnsi, a Apoccerb NMOCTOSIHHOTO Toka
[IOMOITHUTENBHO CTAaBMNN3NPYET BHYTPEHHIO
uenb MY, noBbiwas obLLyH0 HAAEXHOCTb CUCTEMBI.
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Topmo3HoiA O6ecneynBaeT nogavy aneKTpoIHepruu,
Moaynb BblpabaTbiBaeMol B NpoLiecce TOPMOXEHUS!
Ay P pou o Tabnuusl nonbopa —
aneKkTpoABUraTensi Ha TOPMO3HOM o
Ha ochuumansHoMm caiite —
PesncTop, rapaHTUpyst HopMarbHyio paboTy -
. 8 pasdesnie TopmosHoli
npeoGpa3oBarerns YacToTbl. TOPMO3HOM MOAYIb
MoQyrib
Heobxoaum, ecrnn TpebyeTcs Npon3BecTu
6bICTPOE TOPMOXKEHWNE UHEPLIMOHHOI HarpysKu.
TopmosHomn MpenHasHayeH Ans paccevBaHWst B 3aBucumocTn
peaucTop 2MeKTpo3Hepriu, BoipabaTbiBaeMoii B MpoLecce | OT TUMa Harpyskv
TOPMOXEHMNSA UM PE3KOM CHIDKEHUM CKOPOCTN (cm. Ha ocuumanbHoM
anekTpoasUraTensi. caite B pasgene
«[Toddepika U cepgucy ->
«okymeHmayusi»
BbixogHoi MpenHasHaueH Ans 3almMThbl ABuraTenei
(MOTOPHbIA) | OT NMKOB HaMNPSHKEHNS!, BO3HUKAIOLLIMX
apoccenb npv pa6oTte npeobpa3oBarenei 4acToTbl.
BenuunHa nynbcawyii HanpsbkeHUs! 3aBUCUT
OT HecyLLel YacToTbl npeobpasoBaTtenei
4acToThl, ANWHbI U TUNa kabens. BeicTpoe
BPEMS HapaCTaHWs HanpPshKeHUs
XapaKkTepusyeTcs AONONMHUTENbHBIMU noTepsimn | Tabnuubl noabopa —
MOLLHOCTU 1 HEXemnaTerbHbIM HarpeBoM Ha ochuLmanbHoM caiiTte —
B kabensix 1 gBuratere, a Takke MOXeT 8 pasdernie MOmMOpHbIL
NPUBECTU K NMPOGOIO 1NN YCKOPEHHOMY dpoccernb
cTapeHuio nsonaumn. CHKaeT cKopocTb
HapacTaHWs TOKOB KOPOTKOTO 3aMblKaHWs,
Tem camblM obecneunBasi Heobxoavmoe Bpems
Ans cpabatbiBaHWs 3aWwuTLl NpeobpasoBaTens
YacToTbl. Mcrnonb3yeTcs npy yaaneHHoOCT
aneKkTpoABUraTens ot npeobpasosarens
yacToTbl Gonee yem Ha 50 m.
DduneTp MpenHasHayeH Ans 3alwyTbl ABUraTens ot
du/dt* BMUSHWS MMNYNbCHBIX NepeHanpsbkernn LWAM,
KOTOpble MOTYT BbI3blBaTb NPOGON U3OMALK,
[IOMONMHUTENbHbINA HAarpeB ABUraTens, sBeHne
OTPaXXeHHON BOIHbI, PE30HAHCHOTO HaNOXeHWs
MonGop BbINOMHATL
BOJTH, MOTEPU NOBEPXHOCTHOTO adhpekTa.
N0 pekoMeHzaLmsM
KoMneHcupyoT eMKOCTHbIE TOKM ANIMHHBIX
~ M npoussoauTens
kabenen Buratenen, CHXaeT BUXPEBbIE TOKU
B CepAieyHIKe poTopa U cTaTtopa ABuratens,
rnomexv HaBoANMbIE Ha PSIOM PACTOMNOXEHHbIe
cnaboToyHble kabenwu ynpasneHus
1 annaparypy.
BbixoaHomn BbIxoAHOM CUHYCHBIV hUNLTP NpeaHasHaveH
CUHYCHBII [NS CINaXKMBAHNA UMMYTLCHOTO HaNPshKeHUs!
Tabnuupl nondopa —
uneTp Ha BbIX0/le YaCTOTHOro npeobpasoBartensi Ha obMUNANBHOM GaiiTe —
nyTem npeobpasosanus LUWM-curHana o
B pas/iene BbIXOAHO
B CMHycOMaarnbHoe HanpshkeHne
CUHYC-OUNLTP
€ MMHUManbHbLIMI FaPMOHUYECKUMM
VCKaXKEHUSIMU.

* Mpwn yCTaHOBKe JaHHOro 060py,EIOBaHVIF| crnefyet pykoBOACTBOBATbLCA pekoMmeHaaunamun

npounssoaunTensa no Metogunke no,qﬁopa.
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Bo epemsi pabombi rnpeobpa3zosamernb 2eHepupyem 6bICOKUU
= | mok ymeyku Ha 3emio. Heobxodumo ycmaHosumb ycmpolicmeo
— | 3awumHozo omkioyeHus (Y30) Ons omcnexusaHus npesbiueHUs

moka ymeuyku Ha 3emsI0, KOmopoe MOXem 803HUKHYMb 80 8peMsi
pabomai 4.

B knumamu4deckux 30Hax, rnodeepxeHHbIM ydapam MOMHUU,
ronb308amesto HeObxo0UMO ycmaHo8UMb ycmpolicmeo 3awjumal
om umnynbcHo2o rnepeHanpsikeHuss (Y3WUIT) neped 14, umobsbi
yeenu4ums CpoK criyx6bl npeobpa3osamertsi.

3.4 NopkntoyeHne KNemMM ynpaBneHus
Ona wmopgenen LCI n LCI(S) npegycmMoTpeHO pasnuyHOe KONMYecTBO M
YHKUMOHanN ynpaenswowyx knemm. lNogpobHee pacnonoxeHuwe Krnemm Ha
KOMogKe 1 UX onmncaHue ykasaHbl HUXe.
PacnonoxeHuve knemm Ha konogke nnatbl ynpasneHus cepun LCI:

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

PacnonoxeHve knemm Ha Konogke nnatbl ynpasneHua
cepum LCI (S) u LCI-GY/PY-1:

S1; S2 | S3|S4|S5|P24 | DCM | 10V | A1 | Al2 | AO1 | ACM | SG+ | SG- | RA| RB | RC

Tabnuua 3.4 — OnvcaHve knemMMm ynpasneHus

Lincbposbie BxogHble | S1 Lindpposoit 1. BxogHoe conpotusnexue: 2.4 kOm
curHanbl Bxog 1 2. lInanasoH HanpskeHWst Ha BXoge:
9B~30B
S2 Lindpoeoit
BXoA 2
S3 Lindposoit
sxoA 3
S4 Lincbposont
Bxop 4
S5 Lindposoit
Bxog 5
S6/ Knemma Momumo dyHkumin S1 ~ S5,
HDI BbICOKOCKO- MOXET MCNosb30BaTLCA Kak
pocCTHOrO BbICOKOCKOPOCTHOW MUMMYTbCHbIA BXOA.
MMMYnNbCHOTO MakcumanbHasi yactota Ha Bxoae:
BXoda 100 klMy

AKTVBEH TOMbKO NPY NOAKMIOYEHNN
nnatbl paclumpenus LCI-HDI



MCTOYHMK nuTaHus +10B | BHewHun Wcnonbayetcst 4nst NoAKMoYeHNs
- NCTOYHUK BHELLHWX YCTPONCTB (MOTEHLIMOMETPOB
ACM | nutanusa + 10 B nTA.).
MakcumanbHblii Tok Harpysku: 20 A
Tpebyemoe BHeLLHee COnpOTUBEHNe
ot 1 kOm go 10 kOm
P24B | BHelwHwit Ob6ecneuvBaeT nuTaHve +24 B.
DCM | WUCTOYHMK Vcnonb3ayeTca Ans noakmnoveHns
nuTanus + 24 B BHELLIHWX YCTPONCTB (AATYMKOB U T.4.).
MakcumanbHbI Tok Harpy3aku: 200 MA
Axanorosbii BxogHoi | Al1 - | Knemma 1.0 B ~ 10 B/0 MA~20 MA,
curHan ACM | aHanorosoro 2. Conpotuenenve: 22 kKOm (ecnu Bxog,
Bxoga 1 no HanpshkeHuto), 500 Om
Al2 - | Knemma 1.0 B ~ 10 B/0 MA~20 MA,
ACM | aHanorosoro 2. Conpotusnenve: 22 kOMm (ecnu Bxog
BxoAaa 2 no Hanpsikenuto), 500 Om
Al3 - | Knemma 1.-10B~k +10B,
ACM | aHarnoroeoro 2. ConpoTtusnenue: 22 kKOm
Bxoga 3
AHanorosblIi AO1 Knemma [lnanasoH BbIXOAHOTO HaMpsXKeHUst:
BbIXOAHOW CUrHan - aHanoroeoro 0B~10B
ACM | BbIxoga 1 [lnanasoH BbIXOAHOrO TOKa:
0 MA ~ 20 MA
AO2 Knemma [lnanasoH BbIXOAHOTO HanpsKeHUst:
- aHanorosoro 0B~10B
ACM | BbIxoga 2 [lnana3oH BbIXOAHOTO TOKa:
0 MA ~ 20 MA
PeneliHbii BbIxoa TA- Pene 1 PeneliHbin Bbixoa 1, 3aBofckas
TB- HacTpoiika
TC «Pa6ota»
RA- Pene 2 PeneliHbin BbIxoa 2, 3aBofcKas
RB- HacTpovika
RC «Owwnbka»
KomMmyHukaumorHein | SG+ | Knemmbl SG+ NonoXuTenbHbI BXOA
curHan SG- NOAKIOYeHUS SG- oTpuLaTEnbHbIA BXOA

nHTepdeinca RS-
485 onsi pabotbl
no NpoToKony
Modbus RTU

MO01-DCM

MHOroyHKLMOHaNbHbIA BbIXOA, OTKPbITHIN KONeKTop
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Puc. 3.46 — CxeMma rnoOKroyeHus1 ycripaensowux kinemm cepuu LCI
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3.5 Npoknaaka kabenen

3.5.1 O6wume npaBuna

BbiGop ceveHus kabenen W HaAKOHEYHUKOB MPOU3BOAWUTCS COFMaCHO
HOMUWHanNbHbIM TOoKam (cMm. enagy 2.3 ModesibHbit psad U HOMUHalbHbIE
rnapamempbi) U pa3Mmepam KNeMMHbIX COeauMHeHUn npeobpasoBaTens 4acToThbl.
MOMEHT 3aTsPKKM CUMOBBIX W YMNpaBhsiOWMX KINEMM MOXHO MOCMOTPETb
B Tabnuue 3.5.

Tabnvua 3.5 - MoOMeHT 3aTshKK1 CUMOBBIX U YNPaBASOLLMX KIIEMM.

MowmeHT MomeHT
3aTAXKN 3aTAXKN
Moaenb (ynpaBnsiowme (cunoBblie

Knemmbl), H*m Knemmbli), H*m

LCI-G0.4-1, LCI-G0.55-1, LCI-G0.4-2B,
LCI-G0.4-2B (S), LCI-G0.4-3, 05 0,7
LCI-G0.4/P0.75-4B

LCI-G0.75-1, LCI-G0.75-2B,
LCI-G0.75-2B (S), LCI-G0.75-3,
LCI-G0.75-4B, LCI-G0.75-4B (S),
LCI-G0.75/P1.5-4B

LCI-G1.5-1, LCI-G1.5-2B, LCI-G1.5-2B (S),
LCI-G1.5-3, LCI-G1.5-4B, 0,5 0,7
LCI-G1.5-4B (S), LCI-G1.5/P2.2-4B

LCI-G2.2-1, LCI-G2.2-2B, LCI-G2.2-2B (S),
LCI-G2.2-3, LCI-G2.2-4B, 0,5 0,7
LCI-G2.2-4B (S), LCI-G2.2/P4.0-4B

LCI-G4.0-2B, LCI-G4.0-3, LCI-G4.0-4B,
LCI-G4.0-4B (S), LCI-G4.0/P5.5-4B

LCI-G2.2-1, LCI-G2.2-2B, LCI-G2.2-2B (S),
LCI-G2.2-3, LCI-G2.2-4B, 0,5 0,7
LCI-G2.2-4B (S), LCI-G2.2/P4.0-4B

LCI-G4.0-2B, LCI-G4.0-3, LCI-G4.0-4B,

0,5 0,7

0,5 0,7

LCI-G4.0-4B (S), LCI-G4.0/P5.5-4B 05 0.7
LCI-G5.5-3, LCI-G5.5/P7.5-4B 05 12
LCI-G7.5/P11-4B 05 12
LC-G11/P15-48 05 12

LCI-G15/P18.5-48 0,5 2,5



LCI-G18.5/P22-4B, LCI-G18.5-6 0,5 25
LCI-G22/P30-4B, LCI-G22-6 0,5 2,5
LCI-G30/P37-4, LCI-G30-6 0,5 10,5
LCI-G37/P45-4, LCI-G37-6 0,5 10,5
LCI-G45/P55-4, LCI-G45-6 0,5 10,5
LCI-G55/P75-4, LCI-G55-6 0,5 10,5
LCI-G75/P90-4, LCI-G75-6 0,5 10,5
LCI-G90/P110-4, LCI-G90-6 0,5 20
LCI-G110/P132-4, LCI-G110-6 0,5 20
LCI-G132/P160-4, LCI-G132-6 0,5 35
LCI-G160/P185-4, LCI-G160-6 0,5 35
LCI-G185/P200-4 0,5 35
LCI-G200/P220-4, LCI-G200-6 0,5 35
LCI-G220/P250-4, LCI-G220-6 0,5 35
LCI-G250/P280-4, LCI-G250-6 0,5 35
LCI-G280/P315-4, LCI-G280-6 0,5 35
LCI-G315/P350-4, LCI-G315-6 0,5 35
LCI-G350/P400-4, LCI-G350-6 0,5 35
LCI-G400/P450-4, LCI-G400-6 0,5 35
LCI-G450/P500-4 0,5 35
LCI-G500/P560-4, LCI-G500-6 0,5 35
LCI-G630-6 0,5 35
LCI-G700-6 0,5 35
LCI-G800-6 0,5 35
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LCI-G900-6 0,5 35

LCI-G1250-6 0,5 35
LCI-G1400-6 0,5 35
LCI-G1400-6 0,5 35

Mopgbop cunoBbix kabenem BbLINOMHATL MNpU  COBMOAEHUN  YCNOBUWA
MECTHbIX HOPMaTVMBOB MO TexHWKe 6e30nNacHOCTU, HaMpsHKEHUo MNUTaHus
N HoMmuHanbHoMmy Toky MY ¢ yyeTom TpeGoBaHwum Mo akcnnyartaumu. Bces
npoBofka AOMKHA COOTBETCTBOBATb MECTHbIM 3aKOHaM W HOPMaTUBHbLIM
OOKYMEHTaM B OTHOLLEHUN ceveHnst Kabens 1 yCrioBui oKpy>xatoLlen cpeabl.

Tabnuua 3.6 — 3aBMCUMOCTb ANWHBI Kabens OT HecyLlen YacToTbl

OnuvHa npoBoga mexay MY <50 m <100 m >100 m
M aneKkTpoaBuratenem

Hecywasn yacrtora (napametp F00.17) <15kly | <10«kly | <5«kMy

OnacHOCTb TOKa yTeuYKu

Mpy MCMONb30BaHUM HECKONbKUX ABWraTeneil  Heobxoaumo
yCTaHaBnMBaTh [OMOMHUTENbHOE 3alMTHOE 06GOpyAOBaHWE Mexay
npeobpasoBaTenieM YacToTbl U ABUraTenemM, Hanpumep, yCTponcTea
3alUMTbl OT KOPOTKOTO 3aMblKaHWS UMW TENMOBYIO 3aLLWTY ABUraTens.
Ona 3awuTbl OT KOPOTKOMO 3aMblkaHWsi W MEeperpy3ku Mo TOKy
PEeKOMEeHOyeTCcs  UCMONb30BaTh BXOAHbIE MpedoxpaHuTenn. Ecru
NPOV3BOAMTENb HE NPEedyCMaTPUBAET UX YCTAHOBKY, MPedoXpaHUTenu
[OIKHbI BbITb YCTAHOBIIEHbI CNELIMaNVCTOM BO BPEMSI MOHTaXa.

OnacHocTb nopaxeHusa TOKOM

MpeobpasoBaTenb 4acTOTbl MOXET MPUBECTU K BO3HWKHOBEHWIO
MOCTOSIHHOTO TOKa B 3alWUTHOM 3a3eMIsoWeM MPOBOLHUKE.
HecobniogeHne crneqyrowmnx pekomeHaaumnii MOXeT NPUBECTU K TOMY,
YTO YCTPOMCTBO 3aLLMTHOIO OTKIHOUYEHUS HE 06eCcneunT HeoBXoaAMMYyHo
3awmuTy. Tam, rae Ans 3awmTbl OT MOPAXKEHUS ANEKTPUYECKUM TOKOM
NPUMEHSIETCA YCTPOMCTBO 3aLUMTHOMO OTKIIIOMEHUs, [OMNycKaeTcs
yCTaHaBNMBaTb Ha CTOPOHY nNuTaHus Tonbko Y30 Tuna B.



OnacHocTb Toka yTeuKku

Mpeobpa3oBatenb 4acToTbl reHepupyeT TOK yTeyku. Yem
BbllLE Hecyllasi yactota, TeM Gonblue TOK yTeuku. Tok yTeukm MY
cocTaensieT bonee 3,5 MA 1 hakTuyeckoe 3HavyeHue onpeaensieTcs
ycnosusiMM  akcnnyataumun. [na obecneyeHusi GesonacHoctn MY
N anekTpoaBuratenb [OMKHbI ObiTb 3a3emsieHbl. ConpoTuBneHvne
3a3eMIeHns JOMmKHO bbITb MeHee 4 OM. He gonyckaetcsa noaknioyaTtb
3a3eMIISIIOLLMIA NPOBOZ K CBAPOYHOMY annapaty v ApyromMy CUIoBOMY
o6opynoBaHuto. HenpaBunbHo BbIMNOTHEHHOE 3a3emIieHre
npeobpasoBaTensi 4acToTbl MOXET MPVBECTU K NeTanbHOMY UCXOAy
UM cepbesHbiM TpaBMaM. [paBunbHOE 3a3emMrieHne 06opyaoBaHNUS
OOIMKHO OblTb  YCTPOEHO CEepTUULMPOBAHHBIM  CrieLManucToM-
3MEKTPOMOHTaXKHUKOM.

AnekTpo6e3onacHOCTb

* [MpeobpasoBarterb 4acToTbl HEOOXOAMMO 3a3eMIIATb B COOTBETCTBUM
C OEeUCTBYIOLLMMW CTaH4ApTaMu U HopmaTMBamMu.

* [1ns npoBOAKN BXOAHOTO NMUTAHUSA, ABUraTENS U YNPaBRSOLWMX IMHANA
peKoMeHZyeTCs UCMOoNb30BaTh OTAENbHbIE 3a3eMnsiome kabenu.

+ Banpeluaetcs o6beanHATb 3a3eMneHne HECKOINbKNX
npeobpasoBarenen 4acToTbl nytem nocrnenoBaTesibHOro
NoaKMoYeHUs.

* 3azemnisioLMe NPOBOAA AOMKHbI ObITb MakCUMaribHO KOPOTKUMMU.
» Cnegynte WHCTPYKUMSIM MPOU3BOAUTENS ABWratenss Mo ero
NOAKMIOYEHUIO.

VIHp.yu.MpoaaHHoe HanpsxeHue

VHOoyumpoBaHHOe HanpshkeHne OT BbIXOOHbIX kabenen asuratenem,
PacrnonoXeHHblX pPsAoM Opyr C OPYyrom, MOXET HakonuTb 3apsia
Ha KoHOeHcaTopax o06opyaoBaHWs [Jaxe TMNpu  OTKIYEHHOM WU
M30MMpPOBaHHOM 0bopyaoBaHuM. HecobrnogeHne TpeboBaHuiA Mo
pa3genbHOM Mpoknagke BbIXOAHbLIX kabenen aBuratenss MOXeT
NPUBECTM K CMEPTENbHbIM WUCXOA4aM WU TsDKEMbIM  TpaBMaM.
PekomMeHayeTcs npoknagpiBatb BbIXOAHble Kabenu aBuratens
OTAEMBHO MNN UCMOSb30BaTh IKPAHUPOBaHHbIE Kabenu.



Mpw ncnonb3oBaHun 6onee vem Agyx MY He gonyckaetcs obpasosaHue
neTenb C 3a3seMnAarLWnMM NpoBOAOM:

| IpaBunbHO HenpasunbHO He pekomeHayetcs

Puc. 3.5 — CxemamuyHoe u3zobpaxeHue obpa3osaHusi nemsu ¢ 3a3eMsiroWuM rnpogooom

Ha pucyHke 3.6 npeactaBneHbl pasfuyHble CUCTEMbI  3a3EMIEHUS.
Pekomengyemas cuctema 3azemnenuns TT vnm IT.

L1 — V'V, L1 L1
L3 V'V L3 L3
PEN N
| o =i
= Harpyska = Harpyska = Harpyska

Cxema TN-C Cxema TN-S Cxema TN-C-S

L1 L1
L2 L2
L3 L3
N

N
l I PE ] PE
= |Harpy3|<a | JT- Harpyska | l_

CxemaTT Cxewma IT

Puc. 3.6 —Tunbl cucmem 3a3eMIIeHUs.

B tabnuue 3.7 ykasaHO MUHMManbHOE CeYeHue 3alUTHOrO MPOBOAHMKA
B 3aBMCMMOCTM OT pasmepa asHbiX MPOBOAHMKOB B COOTBETCTBUU
co crtaHgaptom FOCT P M3K 61800-5-2-2015, koraa dasHbli 1 3aLiMTHBLINA
NPOBOAHVKM BbIMOMHEHbI U3 OAMHaKOBOro metanna. B npoTtueHoM criyyae
CeyeHue 3alMTHOrO MpOBOAHMKA [OOMMKHO obecrneyvBaTb TaKyl xe
NPOBOAUMOCTb, YTO U Y BbIGpaHHoOro no Tabnuue 3.7.



Tabnuua 3.7 — MuHMManbHOe ceveHne 3amnTHOro NPOBOAHMKA

CeueHue ha3HbIX NPOBOAHUKOB S MuHumanbHoe cevyeHVe COOTBETCTBYHOLLErO
(Mm?) 3alMUTHOrO NpoBoOAHUKa S, (MM?)
S<16 S
16<S<35 16
35<S S/2

CVMMETPUYHBIA  9KpaHUPOBaHHbIA  Kabenb oGecrneymMBaeT MEHbLUMIA
YPOBEHb 3M1EKTPOMArH1THOIO U3Iy4eHUsi BCeV MPUBOAHOW CUCTEMBbI, MEHbLLYHO
Harpysky Ha M30nALMI0 3NEKTPOABUraTENs, MEHbLUNE NMOALMMHUKOBBLIE TOKU U
MEHbLUMIA U3HOC MOALUMMHUKOB. 3alUUTHbIN NPOBOAHMK BCEraa AOIMKeH UMETb
[0CTaTOYHY NMPOBOAVMOCTb.

CeyeHne kabenss OOMKHO ObiTb paccyMTaHo, MCXogs U3 crnegyroLwmnx
YCNOBWIA: yKNagka B fI0TOK He Gonee 6 kabenen B psia, TemnepaTtypa Bo3gyxa
30 °C, usonaumsa TBX, Temnepartypa nosepxHoctn 70 °C. [MapameTpbl
kabenen pans OpyrMx ycnoBwui [OOMKHbl COOTBETCTBOBAaTb TpeboBaHUsIM
MECTHbIX HOPMaTMBOB MO TexHUKe 6e30MacHOCTW, HampsHKEHU NUTaHWUA
1 HOMWMHaNbHOMY TOKY NMPMBOAA C y4eToM TpeboBaHUiA Mo 3KcnnyaTaumu.

Heobxogumo npyaepxmBaTbCs Cneayowmx npasBur:

» KabGenb oanektpogsuratens crnegyeT MpoknagbiBaTb Ha PacCTOSHWM
OT OCTanbHbIX kKabenen.

« Kabenu anektpogsurarenen HeCKONbKMX NMPMBOOOB MOXHO YKraablBaTb
napannensHo 1 PSAOM OpYr C APYrOM.

» Kabenb anektpopsuratens, kabenb nutaHus u kabenu ynpasneHus
NpoKNaabiBaTb B pa3HbIX KabemnbHbIX NOTKax.

* B uensx CHWXeHWs YPOBHSA 9NEKTPOMAarHWTHbIX MOMEX, BbI3BaHHbIX
MUMMYMbCHBIM XapaKTepoOM BbIXOAHOIO HamnpsikeHWs npuBoda, He cnegyet
npoknagbiBatb kabenb ABuWratens napannenbHo  Apyrum  kabensim
Ha NPOTSHKEHHBIX y4acTKax.

MepeceveHne «kabenen ynpaeneHnss M CUNOBbLIX kabenenm cnegyer
BbINOMHATL NOA YrIIoM, Kak MoxHO 6onee 6nmskum k 90 °C. He gonyckaetcs
npokrnagaka NoCcTOPOHHUX Kabenen yepes npueog. KabenbHble NOTKM SOMKHbI
MMETb XOPOLUYK 3MEKTPUYECKYH0 CBSi3b OPYr C APYrOM U C MPOBOOHMKAMMU
3azemnieHua. [ns  ynyyweHusi  BbIpaBHUBAHMSA  MOTEHUMana  MOXHO
MCMNONb30BaTb CUCTEMbI antOMUHNEBBIX KabenbHbIX NTOTKOB.



Kabenb anektpoasuratens

He MeHee 300 Mm

“ ~ Kabenb nutanus

o
Ka6enb ynpasneHus 90 Kabenb anektpoasuratens

il

I He meHee 200 mm He meHee 500 Mm

BxogHoii kabenb nuTaHus

Ka6enb ynpasneHus
Puc. 3.7 — Ipaghuyeckoe npedcmasneHue paccmosiHuli mexoy kabensmu

3.5.2 Bei6op kabenen ynpaBneHusi. 9kpaHupoBaHue

Bce «kabenu ynpaBneHuss [OOMKHbl OblTb  3KpaHWPOBaHHbIMU. [Ans
aHarnoroBblX CUrHanoB criefyeT MCnonb3oBaTh kabenb Tuna «BuTas napax»
C ABOWHbBIM 3KpaHoM (cM. puc. 3.8a). Kaxabli curHan gormkeH 6biTb NOQKMHYeEH
C NMOMOLLBI0 OTAENbHOM 3KpaHMpoBaHHOW napbl. He cnegyeT ucnonb3oBaTb
oauH obLLMIA NPOBOA AN pa3HbIX aHaroroBbIX CUrHamnoB.

=

Puc. 3.8a Puc. 3.86
[N HU3KOBOMBTHBIX LMPPOBLIX CUIHANOB Ny4lle BCEro NOAXoauT kabenb
C OBOMHBLIM 3KPAHOM, OHAKO MOXHO WCMonb3oBaTth M kabenb TMnNa «BuTast
napa» C ogHUM 3KpaHom (puc. 3.86).

3.5.3 NoakntoyeHune Ha wWnHy RS485

TpeboBaHUsA K NOAKIIOYEHUIO

* Wcnonb3yiTe akpaHUMpPOBaHHbLIN kabenb, coaepXKalluin ABe BUTbIE Napbl.

» CoepguHuTe cooTBeTCTBYOLWME NoTeHumans! (0B).

* MakcumanbHas anvHa nuHnm — 500 MeTpoB.

* MakcumanbHas AnvHa oteeTBneHms — 20 MeTpoB.

* MNpoknagka kabenen: npoknagbiBaiTe ceTeBoM kabenb OTAENbHO OT
cunoBbix kabenen (Mo kpanHen mepe, Ha pacctosiHum 30 cm); ecnv HeobxoauMo,
BbIMOMHSANTE NepeceyeHunsi Nod NPSMbIMU yrnamu; NogknyanTe akpaH kabens
K KNeMMe 3a3eMIeHunst KaXaoro nogknodaemoro npubopa.

+ [NogkntoumTe TEPMUHATOPbI MIMHUN K KaXXA0MY M3 ABYX KOHLIOB NIUHWW.



3.5.4 NopgkntoyeHne NPOBOAORB K aHaNoroBomy Bxogy

Mpy manow BenuuvHe HaMpsPKEHUS aHaNOroBOro CUrHana Ha Hero MoryT
NnoBnMUSiTb BHeWHWe nomexu. B obwem cnyyae Heobxoammo wmcnonb3oBaTtb
3KpaHMpOBaHHbIN Kabenb ¢ ANWMHON, He nmpeBbiwatowe 20 M, Kak NokasaHo
Ha pucyHke 3.9.

TpaHcdopmaTop ny
BK-200/014
690

(—KI I ~690V

¢—t< ~400V

0
0
400

Puc. 3.9 — Cxema nodkrro4eHusi npogoooe K aHanno2o8omy 8xody (obwuli cryyad)

B cny4asx, kora aHanoroBbI cUrHan NnogBepraeTcs BO3QeNCTBUIO CUITbHbIX
noMmex, HeOBXOAMMO YCTaHOBUTbL (OUMLTPYHOLUMIA KOHAEHCATOP, PacrofioXmB
ero psiaoM C MWCTOYHMKOM aHarnoroBoro curHana, unu npogetb kabenb
B (heppuTOBOE KOMbLO, Kak nokasaHo Ha pucyHke 3.10. TpebyeTcs caenaTtb
2-3 BUTKa kabensa Ha cheppuTOBOM KombLie. HamoTka JomkHa Npou3BoaMThCS
B OOHOM HarnpaBlieHUN.

deppuTosoe mny

KonbLO
BHeLwwHui ’\4L
MNCTOYHUK c 22 HO
aHanorosoro )’ 50B
curHana L ACM

Al

Puc. 3.10 — Cxema nodkmo4yeHuUs npoeodos K aHaso2o080My 8xody
(Mpu eo3delicmsuu cunbHbIX MOMEX)



3.5.5 NogknioyeHne Harpy3ku K penenHomy Bbixoay

PeneiiHbie Bbixogbl TA-TB-TC 1 RA-RB-RC npegcraensioTr cobon Bbixoa
TUMa «CyXOW KOHTaKkT», T.e. K HUM TpebyeTca MopaBecTV NUTaHWe COrfacHo
pucyHKy 3.11 (nopkmioyYeHne Harpysku, nNUTaloWencs OT NepeMeHHOro
HanpshkeHns) unu 3.12 (NoaKnoYeHne Harpy3ku, NMTarLLencs oT NOCTOSHHOIO
HanpshkeHus).

my
TA | £250BAC
O L
TC
)
B
N
Harpyska

(<3 A, 250B AC)

Puc. 3.11 — Cxema rnoOktodeHuUs1 Haepy3KU nepeMeHHO20 mokKa K pesieliHoMy 8bIxo0y

ny
TA <30B DC
AL
TC
)

B
Harpyska
(£3A,30BDC)

Puc. 3.12 — Cxema NoOK4eHUsT Hagpy3KuU NMOCMOSIHHO20 MoKa K penieliHoMy 8bIXo0y

MogkntoveHue k penenHomy Bbixogy RA-RB-RC npon3BogumTcs aHanorm4Ho.



3.5.6 NMopgknioyeHne K LMPPOBLIM BXOAHLIM KIeMMam

MogkntoveHne LMPOBLIX BXOOHbLIX KMNEMM B YeTblpex pPasfuyHbIX
BapuaHTax (Tonbko ans mogenen cepum LCI):

BapwaHT nogkniodeHns 1 (No yMOMYaHMio): BHELLHWI UCTOYHWK MUTAHUS He
ncronb3yeTcs, undposble Bxoabl B pexume NPN.

BapuaHT nogknioueHus 2: UCMONb3yeTCH BHELHWUA WCTOYHUK MNUTaHuS,
uudpposble Bxoabl B pexvme NPN.

BapuwaHT nogkntodeHusi 3: BHELHUA UCTOYHMK MUTAHUS HE UCTIONb3yeTcs,
uudppoBsle Bxoapl B pexume PNP.

BapuaHT nogknioueHus 4: uCnonb3yeTcs BHELHWUA WCTOYHUK MNUTaHUS,
uudppoBsle Bxoapl B pexume PNP.

BapuaHm 3 BapuaHm 4



naBa 4. NoprotoBka Kk pabote

4.1 Mepbl NpefoOCTOPOXHOCTU U NPOBepKa nepes NPOoGHbLIM
3anycKom

He npubnmxanteco K npeobpasoBarernto 4acToThl,
AMNeKTpoaBUraTenio U UCMOMHUTENBHOMY MeXaHu3My B criyyae
MCMONb30BaHMsA aBTOMaTMYECKOro Mepe3anycka, T.K. BHe3anHbIN
nepesanyck MOXeT NPMBECTU K TpaBMaMm nepcoHana.

[ns onepaTMBHOrO OTKMHOYEHMS npeobpas3oBaTens 4acToThl,
Tpebyercs yCTaHOBUTb OTAEMbHYK KHOMKY aBapUMHOIO OCTaHOBa.
B npoTuBHOM crnyvyae BO3MOXHO MOMNy4yeHne TpaBM.

He npukacantecb K pagmatopy unv TOpMO3HOMY Pe3UCTOpY, T.K.
OHW HarpeBalTCsl A0 BbICOKMX TemnepaTtyp. B npoTnBHOM cnydyae
BO3MOXEH OXOT.

[MockonbKy HM3KYKH CKOPOCTb BpaLLEeHWUst 3areKTpoaBuratensi
MOXHO W3MEHWTb Ha BbICOKYK, TO nepeg Havanom paboThbl
o0b6s13aTenbHO ybeantecb B TOM, YTO AMana3oH BO3MOXHbIX 4acTOT
anekTpoaBuraTens 1 MexaHm4yeckoro o6opyaoBaHnsi COOTBETCTBYET
BbICTAaBNEHHOMY [Auana3oHy B MpeobpasoBatene 4acTtotbl. B
NPOTMBHOM Crly4ae BO3MOXHO MOJflyyeHue TpaBM U MoBpexaeHue
obopynoBaHus.

3anpellaercss CHUMaTb WM MOAKMHOYATb BbIHOCHYIO MNaHerb
yrnpaBneHusi npu BKYEHHOM MUTaHUM Ha npeobpasoBartene
yactotbl. B npoTMBHOM  criydae  BO3MOXHO  MOpaxeHue
3NEKTPUYECKUM TOKOM.

4.2 Npo6HbIN 3anyck

1) BbIMOMHWTE Mepbl MPEegoCTOPOXHOCTU WM NPOBEPKYy nepen MpOOHbIM
3anyckom. [lepBoe BknioyeHVe npeobpasoBatens HeobxoaAMMO NPoON3BOAUTb
npu OTKIMIOYEHHOM 3neKTpoasurartene (OTCOeAVMHEHHbIX BbIXOAHbBIX CUMOBbIX
kabensx).

2) MNocne nogaun NUTaHWs KM BKIHOYEHUS npeobpasoBaTtens Heobxoanmo
ybeoutbcs B TOM, YTO NpeobpasoBaTtenb HAaXOAMTCHA B pexuMme “‘ocTaHoB” (Ha
Avicnree MuraeT MHAVKaUWS, He ropuT ceeToamnop «PaboTar). B cnyyae, ecnnHa
aucnnee otobpaxaetcs coobuieHne Tuna «Er- rXX», Heobxogumo obpaTnTbest
K enase 8 «CoobuwieHus 0 cocmosiHuu npeobpazosamerisi Yacmomaly.

1) MNepen ocywiecTBneHMeM HacTpoek npeobpasoBatens nof KOHKpeTHoe
NpUMeHeHne HeobxoaMMO BbIMOMHUTL COPOC BCEX HacTpOeK Ha 3aBOACKME
YCTaHOBKM (B 3Ha4YeHue yHKunoHanbHoro koga F00.28 HyHO BbiCTaBuTb 1).

2) BbINONHUTL HACTPOWKY NapamMeTpOB 3NEKTPOABUraTens:

- F02.01 — HomMMHanbHast MOLLHOCTL arnekTpoasuratens (kBT);

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

- F02.03 — HommnHanbHasi ckopocTb anekTpoasurarens (06/mMuH);



- F02.04 - HomnHanbHoe HanpsxeHue anekTpoasuratens (B);

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

3) Tocne ycnewHOro nepBoro BKMOYEHWS npeobpasosartens npu
OTKMIOYEHHOM  3fekTpoaBuratene MW OCYLLECTBIIEHMS BCEX YKa3aHHbIX
Bbllle  HACTpoeK  HeobXxOoOMMO  MOAKMIOYMTb  BbLIXOAHbLIE  CUNOBbIE
kabenn K anekTpoaBWratento W/unu [ONofHUTENbHOMY 060pyaoBaHuIo,
yCTaHOBNEHHOMY Ha Bbixode npeobpasosartens.

4) Tepsbin 3anyck npeobpasoBaTenst C MOAKMIOYEHHbIM ABUratenem
NMPON3BOAMUTL NPU NMOMOLLM HaxaTus KHorku « TOJTY.». Mpy yaepxuBaHum KHOMKKM
«TOJM.» anekTpogsuratens OyaeT BpallaTbCA Ha CKOPOCTW, SKBUBANEHTHOW
Yacrorte 2 I'ly. Heobxoammo yb6eanTbcsa B NpaBuIibHOM HanpasneHun BpaLleHns
MOAKIMIOYEHHOro  anekTpoasuratens. B cnyyae HeBepHoOro HanpasneHus
BpalLeHNs HeobXOAMMO W3MEHUTb HarpaBneHVe BpalleHWs C MOMOLLbIO
dyHKUMoHanbHoro koaa F00.16 unu nomeHaTb mectamu fBe nobble dasbl
BbIXO[JHOTO CMIIOBOrO NMPOBOAA.

Mpu npobHoM 3anycke NnpeobpasoBaTens Heobxoanmo obpallaTe
ocoboe BHUMaHWe Ha cregyollee:

* NPUBOA HE [OMKEH NPOU3BOANTL YPE3MEPHbIX LUYMOB, PbIBKOB
1 BUBpauuii;

e BENMYMHA TOKa JrIeKTPOABMUraTensl He [OSHKHa MpeBblwaTh
HOMUHAIIbHOTO 3HAaYeHWs:;

* MPaBUNMbHOCTb OTODOPaXEHUS WHAMKAUMM W 3Ha4YeHWn Ha
avcnnee.

Mocre ycrnewHoro OcyLecTBreHNUss NPoGHOro 3anycka AN MosyYyeHust
KenaemblX XapakTepucTMK NPUBOAA CriedyeT OCYLIEeCTBUTb HACTPOWKy BCex
napameTtpoB paboTel npeobpasosarens.

Kak npu ckansipHOM, Tak ¥ Mpu BEKTOPHOM PEXMME YNpaBreHnst JOMKHbI
GblTb BBEAEHbI AaHHble C MmacropTHoi Tabnuuku anekTpogeuratens. [Ons
JanbHelwei HacTPOMKM CreayeT MCnosb3oBaTb Tabnuuy YHKUMOHAMBHBIX
napameTpos (cM. rmaey 6.3 MapameTpbl MeHt0 NporpaMMUpoBaHus)

4.3 UpenTndukauma napameTpoB aneKTpoasuraTens
(aBTOHaAcTpoOMKa)

Pexnum BeKTOpHOro ynpaBneHuss C pPas3OMKHYTbIM KOHTYpPOM CTpOuUT
MaTtemMaTudecKyto mModernb Nnoakri4vYaeMoro anektpoasuratend Ha OCHOBaHUK
BBE€AEHHbIX MapamMeTpoB. COOTBeTCTBeHHO, 4TObbI nony4YnTb BbICOKYHO
Npon3BOAUTENbHOCTL aneKkTpoaBuratensa 1 onTUMalibHble XapakKTepUCTUKU
ynpasneHusi, TpebyeTca MonyyYMTb TOYHbIE MapamMeTpbl  ynpaBnseMoro
anekTpoasuratens. [ins obneryeHns AaHHOW 3ajaynm Mcnonb3yeTcs yHKUms
naeHTuuKaumMm napamMmeTpoB anekTpoaBuraTens.

4.3.1 Tanbl NpU BbINONHEHUN UAEHTU(UKALMN aCUHXPOHHOIO

aneKkTpoaBurartens npuBeaeHbl HUXe:
1. Beibepute BapuaHT ynpasneHus (F00.01 = 0) — ynpaBneHue c naHenu;



2. 3aTtem BBeauTe crieqyrolne napameTpbl B COOTBETCTBUM C NAcropTHON
Tabnuykom anekTpoaBuraTens:

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

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

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

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

- F02.05 (HoMMHanNbHbBIN TOK aCUHXPOHHOTO anekTpoasuratens 1);

3.LClI wumeer pgBa TuMna wuaeHTudwukauun. Bbeibop agaHHoro Tuna
naeHTudukaumn byaeT 3aBUCeTb OT TEXHONOTMYECKUX YCIOBUIA:

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

«MYCK» Ha naHenu ynpaenexus, nocne atoro 14 aBTomatnyecku BeINOMHUT
N3MepeHne criegyoLwmnx napamMmeTpos:

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

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

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

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

-F02.10 (Tok xonmocToro xoga acuHXPOHHOro 3anekTpoasuratens 1).
MaoeHTudmkaums BbINomnHeHa.

B)ecnn Harpyska HE moxer ObiTb MNONHOCTbIO CHATA C Bana
anekTpoaBuratens, To BbibepuTe «1» B napametpe F02.37 (ctatuyeckas
noeHtTudukaums), a 3atem Haxmute «MYCK» Ha naHenu ynpaeneHus, nocne
atoro M4 aBTOMaTMYECKMN BBINOMHUT U3MEPEHNE CrIEAYIONX NapaMeTpOoB:

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

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

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

Mapametpbl F02.09 (B3aummHas WHOYKTMBHOCTb cTatopa W poTopa
acuHxpoHHoro anektpoasuratens 1) n F02.10 (Tok xonmocTtoro Xxopa
aCUHXPOHHOTO  anekTpodsuratens 1) nonb3oBaTenb MOXET paccyuTaTb
MCcXoAs U3 AAHHBIX MACMOPTHOW Tabnuuky anekTpoaBuraTens: HOMUHAaNbHOe
HanpshkeHne U (B), HomMuHanbHbii TOK | (A), HOMuHanbHas vyactota f (I'u) n
KO3 DULUMEHT MOLLHOCTU cos@. MeToauka BbIMUCIIEHNS TOKa XONOCTOro XoAa
1 B3aNMMHOW MHOYKTUBHOCTM ONMNCaHbl HUXE:

U

pacyéT B3aUMHOM UHAYKTUBHOCTU | = ——— _ _

L
"o2Bmfel o

pacyéT Toka XONocToro Xofa 1 =1 7~ cosp



4.3.2 3tanbl Npy BbINOMHEHUU NAEHTU(UKALIMM CUHXPOHHOIO
ABUraTens ¢ NOCTOAHHbLIMM MarHMTamMmu NpuBeAeHbl HUXe:

1. Bbibepute BapuaHT ynpasnenus (P0-02 = 0) — ynpaBneHue ¢ naHenu;

2. 3atem BBeauTe criegylowve napameTpbl B COOTBETCTBMMN C NacropTHOWN
Tabnuukow anekTpoaBUraTens:

- P1-01 (HOMWHanbHas MOLLHOCTb aCMHXPOHHOTO anekTpoasuratens 1);

- P1-02 (HoM1HanbHoe HanpsikeHwne anekTpoasuratens 1);

- P1-03 (HOMWHanbHbI TOK anekTpoasuratens 1);

- P1-04 (HoMWHanbHas YacToTa anekTpoasuratens 1);

- P1-05 (HomuHanbHas ckopocTb BpalleHust anekTpoasuratens 1);

3.LCI wumeer pgBa TWna wuaeHTudmkauum. BeiGop paHHoro Tuna
naeHTudukaumin ByaeT 3aBUCETb OT TEXHOMOTMYECKMX YCIOBUIA:

A) ecnu Harpy3ka MOXeT ObITb MONHOCTBIO CHSATA C Bana anekTpoasuratens,
To BblbepuTe «12» B napameTtpe P1-37 (nonHas maeHTUdukauums), a 3ateM
HaxmMuTe «[MYCK» Ha naHenu ynpaeneHus, nocne atoro Y aBTomatuyecku
BbINOSHAT M3MEPEHWE CreayoLLnX NapameTpoB:

- P1-16 (ConpotuBneHue obmotok ctatopa COAMNM);

- P1-17 (MIHQYKTUBHOCTb CUHXPOHHOIO ABuWratens no ocu D);

- P1-18 (MIHOYKTMBHOCTbL CUHXPOHHOIO ABUraTens no ocu Q);

- P1-20 (Mpotueo-34C CAMM);

MaeHTudmrkaums BbINomnHeHa.

B)ecnn Harpyska HE MoxeT ObiITb MNOMHOCTBIO CHATa C  Bana
anekTpoaBuratensi, To Bblbepute «11» B napametpe P1-37 (ctatmyeckas
naeHTudukaums), a 3atem Haxmute «[MYCK» Ha naHenu ynpasneHus, nocne
aToro MY aBTOMaTMYECKM BbIMONHUT N3MepeHue napameTpoB.



maBa 5. BcTpoeHHas naHenb ynpaBrieHUsi U akceccyapbl

5.1 OnucaHue u pyHKLUMOHaNbLHOE Ha3Ha4YeHue naHenun
ynpasneHusi

MaHenb ynpaBneHus umeeT AUCNAEN WM KHOMKW ynpasneHus. Oducnnew
NnoKasblBaeT MEHI0 HACTPOWKN NapaMeTpoB U pasnnyHble pabovme cocTosiHMS.
KHonkn — nHTepdeiic cBa3n nonb3osatens 1 npeobpasoBaTens 4acToTbl. [ns
cepuu LCI npegycmoTpeHa AByCTpOYHas naHemnb ynpasneHus:

AOucnnen

CaeToauoab!

KHorka BbiGopa
KHonka nporpamMm1poBaHust HanpaBneHus BpatieHmns

MoTeHunomeTp
KHorka noaTsepxaeHns Korika 3anycka

BBOJA AaHHBIX
MHorodbyHKUMOHanbHas
KHOMKa

Knorka octaHoBa/cbpoca

KHorku BBEpPX/BHU3

Puc. 5.1 — @yHkyuu KHornok u ceemoduodos naHesnu ynpasneHusi LCI

Onsa cepum LCI (S) n LCI-GY/PY-1
npeaycMoTpeHa OAHOCTPOYHAsA NaHernb ynpasreHus:

[vcnneit

CeeToavmoabl

TONY. BrP PEBEPC

KHorka nporpaMmuposaHus
porp P MoTeHuuromeTp

KHonka noaTsepxaeHus Kronku BBepx/BH13

BBO/Ia AaHHbIX
MHorodyHKUMOHanbHas

KHoMKa

KHorka BbiGopa
HanpaBneHus BpaLeHmns

BNP
PEBEPC KHonka octaHosa/c6poca

KHorka 3anycka

Puc. 5.2 — ®yHKkyuu KHonok u ceemoduodos rnaHenu ynpasneHusi LCI(S) u LCI-GY/PY-1

55 instart-info.ru



MEHIO

BBO[,

BMP/PEBEPC

Tonu/>>

nycK

cTon
BBEPX/BHU3

5.2 Oucnnen

B cocTosiHum pabotbl unu octaHoBa MY ceBeTogmoabl NaHenu ynpaeneHus
oToOpakaloT pasnuyHble COCTOSIHUS  MpeobpasoBaTens.
F08.03 (napameTpbl oTobpaxeHus B pexume paboTel) n F08.05 (napametpebl
oTOOpakeHWs1 BO BpeMsi OCTaHOBa) MOXHO BblbpaTb Tpebyemble nokasatenu
ons otobpaxenus Ha gucnnee. KHonka «BBO[» ncnonb3yeTcss onst CMeHbl
nokasartenen.

1. B cocTOsiHMM OCTaHOBa MOXHO 0TOBOpasuTb Ha aucnnee 13 nokasatenen
napameTpoB (cMm. 6onee nogpobHy MHGOPMaLUUo O BbIOOpe 3N1EMEHTOB ANs

KHonka nporpaMM1poBaHus: BXOA B MEHIO NEPBOTO YPOBHS UMK
BbIXOZ, U3 rpynmbl NapameTpoB

B pexume MOHWUTOPWHIa BLINOMHSAET PyHKLMIO Nepexoda Mmexay
oTobpaxaeMbiMV napameTpamu.

B pexxvime nporpaMmypoBaHus BbINOMHSAET YHKLMIO COXpaHEHNS
BbIGPaHHOro 3Ha4YeHUs1 BO BHYTPEHHIOK namsiTb M4Y.

KHonka BbiGopa HanpasneHus BpalleHns anekTpoasuratens B
COOTBETCTBUM C YCTAHOBIIEHHOMN YacTOTOM

B pexvMe MOHUTOPUHIA BLINOMTHSET (DYHKLMIO TONYKOBOTO 3arycKa.
B pexurme nporpammMmnpoBaHuns BbIMOMHSET (yHKLMIO nepexoaa
Mexay paspsaaamm BblbpaHHbIX NapaMeTpos.

Knonka 3anycka M4
OcrtaHos M4, c6poc owmnbok

KHonka ANna NSMEHeHUA napamMmeTpa unu OFIOpHOIZ YacToTbl

oTtobpaxeHus B napametpe FO8. 05):

Kop Ha aucnnee 3HauyeHue

[l e B B T e T I e o Y e

OnopHas yacToTta

HanpsikeHne 3BeHa NOCTOSIHHOTO Toka
CocTosiH1e BXOAHbIX KNeMM
CocTosiHME BbIXOAHbIX KNEeMM
OnopHbIi curHan MO-ynpaenexns
HanpspkeHne Ha Al1

HanpspkeHune Ha Al2

HanpspkeHne Ha Al3

3HayeHve BpeMeHun

3HayeHne paccTosHust

B napamertpax



2. B coctosiHun paboTtbl MOXHO OTOBpasuTb Ha Aucnnee 32 nokasatens
napameTpoB (cMm. 6onee nogpobHy0 MHGOPMaLUo O BbIOOPE 3NEMEHTOB ANA
oTobpaxeHusi B napametpax F08.03, F08.04 ):

Kog Ha gucnnee 3HaueHue

OI'IOpHaﬂ YacTtoTta

Paboyas yactota

BbixoaHowm Tok

BbixogHoe Hanps>keHue

Pabouyasi ckopocTb

KpyTawmin momeHT

BbIXO,ClHaﬂ MOLLHOCTb

Hanpﬂ»(eHme 3BE€Ha NOCTOAHHOIO TOKa

OnopHbI curhan NMAO-ynpaenexus

CurHan obpatHolt cesisv MUA-ynpasneHus

CocTosiHMe BXOOHbIX KNeMM

CocTosiHME BbIXOOHbIX KNEMM

Hanpspkenue Ha Al1

HanpsbkeHue Ha Al2

HanpsbkeHue Ha Al3

3HaveHve BpeMeHn

[l e T s T o I e R ' B o el B I o O R« T o S e o e

3HaveHne paccTosHus

5.3 [lononHuTenbHbIE aKkceccyapbl

CeToamogHast naHernb ABNSIETCA BbIHOCHOW U MOXET ObITb MO YMONMYaHUIO
ycTaHoBneHa B N4 nnu BelHeCEHa OTAENbHO Ha LKag C MOMOLLbIO MOHTaXXHOro
KOMTMreKTa (B KOMMNIEKT NOCTaBKM BXOAUT MOHTaXHasi pamka 1 kabernb AnvHown
2 m).
5.3.1 MOHTaXHbIA KOMNNEKT

Ons mogenen cepumn LCI(S) n LCI-GY/PY-1:

MoHTaxHbI komnnekT ans naHenu LCI-KP-S BkntoyaeT B cebs1 MOHTaXHY0
pamky LCI-MF-S ans naHenw, yanuuutenbHein kabenbs IN-EC (1-10 m), a Takke
apanTtep Ans nogkntoveHus kabens LCI-TB.

57 instart-info.ru



81

Ans mogenen cepun LCI:

MoHTaxHbIh kKomnnekT ansa nadenu LCI-KP BknoyaeT B cebsi MOHTaXHYHO

LCI-MF-S LCI-KP-S LCI-TB
HaumeHoBaHue 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
i ear
P
7~
B;Q, OO0 |- =
5 Dao
o r
]
o
I i
ﬁ B
LCI-TB LCI-KP-S LCI-MF-S

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

INSTART®
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LCI-MF

HaumeHoBaHue L, mm B, Mm I, Mm L1, mm B1, mm M, mm
LCI-MF 92 135 215 85.7 122 17.3
LCI-KP 60 90 33.5 - - 18
L 1
i
s O
o
A D
d D
L
dggb [
] I
LCI-MF LCI-KP

5.3.2 YanuHuTenbHbIN Kabenb

OTAEenbHO MOXHO I'IpVI06peCTVI y,D,J'IVIHVITeJ'IbeIVI kabenb o 10 m ans naHenu

ynpasneHusa.

o
S—

)./

j \\ y ".“

Puc.5.3 - YonuHumenbHbili kabenb IN-EC
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Masa 6. MeHI0 nporpammupoBaHus

MeHto nporpaMmmpoBaHns MOXET BbITb U3MEHEHO Kak B peXvMe OCTaHoBa,
TaK U B pexume paboTbl.

6.1 HaBuraumsa n pegaktupoBaHue napameTpoB B MEHIO

MeHi0 nporpaMmmMpoBaHus UCMONb3yeTcs Ans NPOCMOTpa U U3MEHEeHUs
napameTpoB, onpegenstoLmx paboty npeobpasosatens YactoTsl. [ns goctyna
K MEHI0 MporpaMMMPOBaHUSI Ha [MIAaBHOM 3KpaHe HaXmMuTe KHomKy «MeHto».
B npeobGpasoBartene uvactotel cepum LCl ucnonbsyetcs TpexypoBHeBas
CTPYKTYypa MEHI0 NS HACTPOMKN NapaMeTpoB.

Mpynna dyHKUMOHABHBIX NapaMeTpoB (MEHI MEepBOrO  YpPOBHS) —»
napameTp (MeHK BTOPOrO YPOBHSI) —» 3Ha4YeHWe napameTpa (MEeHI TPETbEro
YpOBHs1). Hvke npmBeaeHbl CXxeMa 1 HaBUraLmsi Mo MEHIO MPOrpaMMUPOBaHUS:

5008

MeHro IEPBOTO YPOBHA

ITudpopoit aucreit

H3MeHeHHe TPYNIIEI TApaMETPOB

H3MeHeHne apaMerpa

Fo018

MeHEo BTOPOro ypOBHS

MEeHEO TPeThero ypoBHSI 05000

II3meHeHNe 3HAYEHNS Iapamerpa
Puc.6.1 - Cxema HacmpoliKu napamempos MeHto

HaBuraumsi no MeH NporpaMmM1poBaHNs:

+ ins HaBuraumm mMexay rpynnamMu napameTpoB MEHI0 NPOrpamMMUpOBaHUst
MCNonb3ytTCs KHOMKN nv);

« [Ins nepexona B crneaytoLLee NOAMEHI0 UCMonb3yeTcs kHonka «Beoay, ans
BO3BpaTa B npeaplayLiee MeHo UCronb3yeTcst kHonka «MeHioy;

* MNocne BbIGOpa rpynnbl NnapameTpoB NPy HaxxaTum KHoMkn «Beoa»



Mexay pa3psgamy — KHorka
» [Ing coxpaHeHWsi HOBOIO 3HA4YeHUs napamMeTpa MCMOoMb3yeTcsl KHOMKa
«BBog». [ns Bbixoaa 6e3 coxpaHeHus U3MEHEHNI — KHomnka « MeHo».

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

5000 <
l
Foo Fo2
®| .MT
Fo2 F02.03
A
BBOZ,
BEOZ,
v
Fo200 1500
T
) >>
rozc2 |8 a0 | B2y [ om0

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

Bo3amoXHbIe NPUYKHBI:

1. [aHHbIN NapameTp SBMAsSeTcs napameTpoM AN MOHUTOPUHIa;

2. MapameTp He MOXeT bbITb n3MeHeH BO Bpemsi paboTtbl. OH MoxeT BbITb
M3MEHEH TONbKO MoCcfie OCTAHOBKM aneKTpoaBuraTens.

6.2 3awmMTa AaHHbIX NaposniemM

MeHio nporpammupoBaHMa MOXeT ObiTb 3abnokupoBaHo Ans  Toro,
YTOObl 3anpeTUTb HexenaTerbHbIM MNOoNb30BaTENsIM U3MEHsTb MNapameTpbl.
BriokmpoBka Ha 3anucb napameTpoB ycTaHaenusaetcs napametrpom F08.00
(PP-00 — gns CAOINMM), KoTOpbI NO3BONSIET YCTAHOBWUTb MApOflb Ha MEHI0
nporpammupoBaHus. [ina atoro B napametpe F08.00 (PP-00 — ana CAOMNM)
HeobXxoAMMO YCTaHOBWUTbL 3HauveHue, oTnnyHoe oT 0 M HaxaTb Ha KHOMKY
«BBO[». BeeaeHHoe 3HayeHne GyaeT naponem nonb3osatens. [pu Bbixoae
13 MEHI0 MporpaMmMmnpoBaHns naposnbHas 3awmrta byaet aktusmposaHa. [Mpu
NMOBTOPHOM HaxaTtuu Ha kHornky «MEHIO» Ha gucnnee otobpasutes «0. 0. 0.
0. 0.». Tenepb nNpu nepexoae B MEHIO NMporpaMMnpoBaHuns npeobpasosaTesnb
YacCTOTbl CHavana 3anpocuT BBOA MNapons, yCTAHOBIIEHHOO paHee B napameTpe
F08.00 (PP-00 — gns COMNM).



* [Ona Toro, 4tobbl OTMEHUTb OMOKMPOBKY MNapameTpoB, B
= | napameTtpe F08.00 (PP-00 — gna CAMNM) HyXHO yCTaHOBWUTb
=—= | 3HayeHne «00000».

* Ecnn Bbl 3a6binu napomnb, obpatutecb B TEXHUYECKYHD

nogaepxky INSTART.

6.3 MNapameTpbl MeHI0 NPOrpaMMMUpPOBaHNA aCUHXPOHHOIO
aneKkTpoABMUraTens U X onucaHue

B M4 cepum LCI (LCI(S)) napameTpbl crpynnupoBaHbl No yHKLMOHaNsHOMyY
HasHayeHuto; Bcero umeetca 16 rpynn ot FOO go F15. Ons ynobcerea
NporpamMMUpPOBaHNsi BaXXHO NOMHUTB!

1. Homep rpynnbl COOTBETCTBYET MEHIO MEPBOro YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOIO YPOBHS;

3. 3HayeHne napameTpa COOTBETCTBYET MEHIO TpPeTbero ypoBHs. Kpartkas
MHdopMauusa o Tabnuue QyHKUMOHaANbHBIX MapaMeTpoB. HasHayeHue
cTon6uoB Tabnuubl PYHKLMOHANbHLIX NapamMeTpOB:

1- ctonbey, «PyHKLMOHANbHbLIVA KOAY», COAEPXUT HOMEP NapameTpa;

2-1 ctonbeu, «Ha3BaHue PyHKUMNY;

3-11 cton6eu, «dunanasoH HacTponkuy, 0603Ha4YaeT 4ONYCTUMbIN AnanasoH

3Ha4YeHU napameTpa;

4-n cronbey, «3aBOACKOE 3HAYEHME» — UCXOOHOE YCTaHOBMEHHOEe
3HayeHue;

5-n ctonbey, «W3meHeHne», 06O03HA4aeT yCNoBUSI W3MEHEHWUS UIU
OTCYTCTBME BO3MOXHOCTM U3MEHEHWSI AaHHOro napametpa. Hwxe noapobHo
onucaHbl YCroBHble 0603HaYeHNs:

«oO»: [aHHbI napameTp MOXET ObiTb U3MeHeH, korga MY HaxognTcs Kak B
pexume OCTaHOBa, Tak U B pexvme paboTbl;

«m»: [aHHbIN napameTp MOXeT ObiTb M3MeHeH Tomnbko Torga, korga M4
HaxoQuTCs B pexMme OCTaHOBa;

«e»: [laHHbI NapameTp ABNAETCS NapaMeTpoM MOHUTOPUHIA (MCNoMnb3yeTcs
Ans NPOCMOTPa N He MOXET BbITb N3MEHEH)

«#»: [aHHbI napameTp MOXeT OblTb M3MEHEH TOMbKO cneuuanucTamu
CEpPBUCHOW CyXObl.

Ipynna F00: OcHoBHbIe NapamMeTpbl

®DyHKUMO- HassaHue [uana3oH HaCTPOWKHU 3aBopg. Uam.
HanbHbIN byHKUMK 3Hau.
koA,
F00.00 Pexum 0: BEKTOPHBIV C pa3OMKHYTbIM KOHTYpom | 2 ]

ynpaenexusi | (SVC)
1: BeKTOpHbIN C 3aMKHYTbIM KOHTYPOM
(VC) (cbyHkums otcyTctayeT B LCI(S)
n LCI-GY/PY-1)
2: CkanspHbin (U/f)



0: BekTOpHOE ynpasreHne ¢ pasoMKHyTbIM KOHTypom (SVC)

YnpaBneHue anekTpoaBuratenem ocyLlecTBnsieTcs 6e3 aatunka obparHom
CBAI3M (3HKoAepa). [laHHbI MeToA NPUMEHVM K TakUM Harpy3kam Kak CTaHKu,
LeHTPUdYrn, BONOYMIbHbIE CTaHKU U NUTbEBBIE MALLWHBI.

MpumeyvaHue: npu BbIGOpe AaHHOrO Meroda K nNpeobpasoBaTento YacToThbl
MOXET ObITb NOAKMIOYEH TOMBKO OAMH 3nekTpoaBUraTerb.

1: BekTopHOe ynpasneHue ¢ 3amkHyTbIM KOHTYpoM (VC)

YnpaBneHue anekTpoaBuUratenieM OCYLLECTBMAETCA C MOMOLLBIO AaTynka
obpaTtHoi cBA3W (9HKogepa). Onsa peanu3auun OAHHOTO MeToAa 3HKoAep
OOMKeH OblTb YCTAHOBMEH Ha Bary 3nekTpoaBuratens U MOAKMYEH K
nnate pacwwupenus PG, cooTeeTcTBylOWEen Tuny 3Hkodepa. [aHHbin meTon
MCMoNb3yeTcss B cnyyasx, rae TpebyeTcss BbLICOKOTOMHOE perynmpoBaHue
CKOPOCTMN UMK KPYTSLLEr0o MOMEHTA, HanpyuMep, BbICOKOCKOPOCTHbIE MpUBOABbI,
nogbeMHble KpaHbl U NUATHI.

MpumeyvaHue: npu BbIGOpe AaHHOrO MeToda K nNpeobpasoBaTento YacToThbl
MOXET ObITb NOAKMIOYEH TOMBKO OAMH 3neKkTpoaBUraTerb.

2: CkansipHoe ynpagnenue (U/F)

[aHHbIN MeToA Mcnonb3yeTcs B GOMbLUMHCTBE CMyYaeB B BEHTUMATOPHbIX
N HacoCHbIX MpMBOAaX, a Takke B TexX Cryvasix, ie OAuH npeobpasosaTtenb
YacTOTbl YNPaBnAeT HECKONbKUMW SNEKTPOABUraTeNnsamMu.

e Mpn uncnonb3oBaHWM  BEKTOPHOIO ynpasneHua Heobxoammo

— BbIMONHUTL  MAEHTUMKALMIO NapaMeTpoB AnekTpoaBurartens,

— npenMyuiectBa BEKTOPHOro cnocoba ynpasneHna MoryTt ObITb
MCNoNb30BaHbl TONMbKO MOCIe NoJy4YeHna haKkTU4ecKMx napameTpos
ncnonb3yemMoro anekTpoasuraTensa.

DyHKUMO- HasBsanue [nana3oH HaCTPOWKH 3aBsog. Uzm.
HanbHbLIN chyHKUMN 3Hau.
koA,
F00.01 McTouHuk 0: naHenb ynpasneHusa 0 o
KOoMaH[ 1: TepMmHan (KnemMmbl ynpaBneHus)
nycka/ 2: npotokon cesis3n ModBUS RTU/
ocTaHoBa Profibus DP
3: aBTO3anyck Nocne oTKMNoYeHNs
nmMTaHus

BbiGeprTe NCTOYHUK KOMaHA, Nycka/ocTaHoBa NpeobpasoBaTens YacToTbl.

0: MaHenb ynpasneHus

3anyck, OCTaHOB W peBepC BbINOMHAIOTCS C MOMOLLBIO KHOMOK MaHenu
ynpaeneHus.



1: TepmuHan (knemmbl ynpaBneHusi)

3anyck, ocTaHoB, peBepC M Ap. (PYHKUMM BBIMOMHAIOTCA C MOMOLLBIO
LMpPOBLIX KNEMM ynpaBrieHus.

2: MNpotokon ceasn ModBUS RTU/Profibus DP

3anyck, ocTtaHoB, peBepC M Ap. (PYHKUMM BBIMOMHAIOTCA C MOMOLLBIO
ceteBoro npoTtokona ModBUS RTU/Profibus DP

MHdopmaumio 0 hyHKUMOHanNbHbLIX NapamMeTpax, CBsi3aHHbIX C CETEBbIM
npokornom ModBUS RTU, cwm. 8 “[pynna F13: [Tlapamempbl KOMMYHUKaUUOHHO20
npomokorna Modbus RTU”.

DyHKUMO- HazBaHue [lnana3oH HacTPOMNKU 3aBoga. Uzm.
HanbHbIA KoA pyHKUMM 3Hau.
F00.02 Bei6op cetesoro | 0: Modbus RTU 0 o
nportokona 1: Profibus DP (onums
C nnaToi paclumpeHus)
F00.03 MakcumanbHas 50,00 Ny ~ 599,00 (onuus — 50,00 n
yactoTa 0o 3000) Iy My

MakcMmanbHasi 4acToTa, KoTopasi MOXeT ObiTb ModaHa Ha BbIXOf
npeobpasoBaTerns 4YacToThbl.

Ecnu aHanoroBbIl BXOA4, VMMMYNbCHBIA BXOA, BXO4 MHOrOCTYMeH4YaTown
koMaHabl vnun MNJIK npeobpa3oBatenst 4acToTbl MPUMMEHSIIOTCA B KayecTBe
MCTOYHUKOB 3aaHusi OMOPHOr0 curHana, To npoueHTHoe 3HadeHue (100 %)
OyneT cooTBETCTBOBATL 3HAYEHMIO, 3aJaHHOMY AaHHbIM NapameTpOM.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBog. Usm.
HanbHbIV KOoA byHKUMMN 3Hau.
F00.04 BepxHss (F00.05) ~ (F00.03) 50,00 =]
npegesnbHas My

YacTtoTta

OrpaHuyeHve BbIXxogHOM paboyven 4acToTbl. 3HavyeHne MOXeT ObiTb
MeHbLLe unM paBHO MakcumanbHon vactote (F00.03), HO He MeHblLUe HUKHEN
npegenbHon yactoTtsl (FO0.05)

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

HwxHWI Npeden YacToTbl Npy perynupoBke Ha Bbixoge MY.
Ecnu onopHast yacToTa HuXe HWKHeN npefenbHON YacToTkl, To 3anyck MY
He GyneT npou3BeeH.



Ecnn B npouecce pabotbl 14 onopHas 4acToTa ycTaHaBNMBaEeTCs HUXe
HVDKHEN npefenbHoW, TO BbIXogHasa paboyas 4yactota MOXET ObiTb MOHWKEHa
TOMbKO A0 HWXHEN npeaenbHon YacToTbl unn MY moxeT pabotaTte Ha Hyneson
YacToTe (AnsA akTMBauMM JaHHOro pexuma yctaHosuTe B napametpe F09.14
COOTBETCTBYIOLLIEE 3HAYEHNE).

®DyHKUMO- HasBaHue [rana3oH HaCTPOWKH 3aBoa. Usm.
HanbHbLIY Koa | dyHKUMK 3Hau.
F00.06 WcTouHuk | O: kHOMku naHenu ynpasneHus (6e3 0 []
3aaaHus COXPaHeHUs 3Ha4eHUs1 ONOPHOMN
4acToThbl 4acTOTbl NPU OTKMIOYEHUN NUTAHNS)
A 1: KHOMKM NaHenun ynpaeneHus (¢

COXpaHeHWeM 3HayeH1si ONoPHON
YacToTbl NPY OTKMIOYEHUN NUTAHWS)
2: aHanorosbli Bxog Al1

3: aHanoroBbiln Bxog Al2

4: aHanorosbli BXxog Al3 (byHKUMS
otcytcTByeT B LCI(S) u LCI-GY/PY-1)
5: BbICOKOYACTOTHBIA UMMYIbCHbI
Bxog (HDI) (cpyHkuma otcytcTeyet
B LCI(S) u LCI-GY/PY-1)

6: MHOroCTyneH4aTbl pexum

7: MNK

8: MWA-ynpaBnexue

9: npoTokon cssian Modbus RTU/
Profibus DP

10: noTeHUMOMETpP NaHenn
ynpasneHus

YcTaHOBWTE UCTOYHUK 3aA4aHuUs YacToTel A

0: KHomku naHenu ynpasrneHusi (6e3 COXpaHeHWs 3Ha4yeHWs OMOpPHOWA
YacCTOTbl NPV OTKIMKOYEHUN MUTaHNSA)

HavanbHoe 3HauyeHue onopHow yactoTel — 3HaveHnue F00.10 (onopHas
HavanbHasa 4acTtoTa Npu 3adaHuu C KHOMOK naHenu ynpasnenus). OnopHoe
3HaYeHne 4acToThbl

MOXHO WM3MEHSITb MPU NOMOLLWN KHOMOK « » (BBEPX) U « » (BHU3) 1
Krnemm ynpasneHus (yBenuyeHve/yMmeHbLUeHe YacToThbl). [locne oTknioyeHus
1 nocnegywouiero Bo3obHoBneHns nutadus MY onopHoe 3HavyeHue 4acToThbl
BO3BpaLLaetcs k 3HayeHuo F00.10.

1: KHomkv naHenu ynpasneHust (C CoOxpaHeHneM 3Ha4YeHWs ONOPHOW YacToThbl
NpW OTKITIOYEHUN NUTAHNSA)

HayanbHoe 3HauyeHme onmopHOW 4YacToTbl - 3HaveHue F00.10 (onopHas
HavanbHasa 4actoTa Npu 3adaHuu C KHOMOK naHenu ynpasnenus). OnopHoe
3HaYeHMe YacToTbl MOXHO U3MEHSATL MPY MOMOLLIM KHOMOK «@» (BBEPX) U «@»
(BHM3) M knNemm ynpaBneHus (yBenuyeHwe/ymeHblueHne 4YacToTbl). [locne
OTKIMIOYEHUS 1 MocneaytoLLero BO306HoBNeHns nutanus MY 6yaert ycraHosneHa
onopHas YacToTa, kotopas 6bifia Ha MOMEHT OTKIOYEHNSA NUTaHUS.



2: AHanoroBbI Bxog Al1.

3: AHanoroBeblii Bxog Al2.

4: Ananorosbi Bxog Al3. (dyHkuus otcytcTayet B LCI(S) n LCI-GY/PY-1).

Mpn BbIOOpE OOHOrO M3 [AaAHHBIX 3HAYeHUW omnopHas 4actota Oyger
yCTaHaBNMBaTbCA B 3aBWCMMOCTM OT 3HAYEHUS Ha COOTBETCTBYHOLLEM
aHanoroBom Bxofe. AuanasoH Al1, Al2 no HanpsbkeHuto O ~ 10 B Ha Bxoge,
no toky 0 ~ 20 MA. [OuanasoH AI3 Tonmbko Mo HanpspkeHumio —10 ~ +10
B. Bcero nmeetca 5 xapakTepucTVK 3aBUCMMOCTU. Tpu K3 HUX SBNSAIOTCA
TNIVMHENHBIMW OTHOLLEHVUAMM, UMEIOLLMMM 2 TOYKM AN U3MEHEHNS 3aBUCMMOCTY,
ocTaBLlumecs 2 umetoT 4 Toyku. MNonb3oBaTenb MOXET U3MEHATb 3aBUCUMOCTb
OMOPHOW YaCTOTbl OT BXOAHOIMO CUrHama Ha aHanoroBbIX BXOA4aX Mpv MOMOLLM
napamempos epyrnbl FO6.

5: OnopHas 4acTota 6yfeT ycTaHaBnMBaTbCA B 3aBUCUMOCTM OT 3HAYEHUS
Ha MMNyNbCHOM BXxoAde. XapaKTepucTuka MMMYMbCHOrO cCuUrHamna: AuanasoH
HanpsbkeHna — 9 ~ 26 B, amanasoH yactor — 0 ~ 100 kl'y. MNMonb3oBatens
MOXET U3MEHATb 3aBUCHMMOCTb OMOPHOW YacTOTbl OT BXOAHOIO CurHana Ha
MMMyNbCHOM BXoAe npu nomoLuym napametpos F06.33~F06.36.

6: 3apgaHne COOTHOLLIEHMA MexXAY 3aAaHHbIM OMOPHBLIM CUTHaNoM 1 3aAaHHON
YacToTon HeobxoaMMo HacTpouTb B rpynnax FO6 n F12. Becero moxet 6biTb 16
CKOpOCTEW, Kaxaasi U3 KOTOPbIX COOTBETCTBYET OnpederneHHon KombuHaumn,
COCTaBMEHHbIX U3 pa3HbIX COCTOSHWUI 4 KNEeMM MHOrOCTYNneH4aTon KoMaHgbl.
100% B rpynne F12 — makcumanbHas BbixogHasa Yactota F00.03.

Bonee nogpobHo — cm. epynny FO6.

7: OnopHbIn curHan 3apanHus yactoTel Y nepekntoyaetca no cryneHsm 1 ~
16 ¢ 3apaHHbIM BpeMeHeM paboTbl kaxxaon ctyneHn 1 ~ 16; cooTBeTcTBYIOLWLEE
BpPEMSs pasroHa u 3ameasieHns BolbrpaeTcsa n3 4 npeanoXeHHbIX BapyaHToB.

Bonee noapobHo — cm. epynny F12.

8: lMpn BbIGOpe AaHHOrO 3HayeHus BbinonHsaetca [O-perynvposaHne
npouecca pabotbl [M4. Bonee noapobHo — cm. epynny F10.

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

Bonee noapobHo — cm. epynny F13.

10: OnopHbIN curHan 3agaeTcs NoTeHUMOMETPOM MaHEeNM yrnpasBneHus.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KoA dpyHKUMK 3Hau.
F00.07 BcnomoratenbHbivi | AHanormyHo F00.06 0 [ ]
MCTOYHUK 3aaHus
YyacToTbl B

KaHan «B» wucnonbsyetrcs Anst 3agaHusi [OMNOSMHWUTENbHOTO WCTOMHMKA
3agaHus onopHoro curHana. OnucaHne aHanorM4yHo kaHana A (CM. onucaHue
F00.06).



Ecnn ans kaHana B B kayecTBe WCTOYHWMKA 3aJaHWsi OMOPHOMO curHana
ycTaHoBneH aHanoroBbin Bxog (Al1, Al2, Al3) nnm umnynbCHbIN BXod, TO
OmanasoH perynvpoBky kaHana B yctaHaBnuBaetcs B napametpax F00.08 u

F00.23.
DyHKUMO- HasBaHue
HanbHbIA KOO byHKUMM
F00.08 BepxHuit npegen

NCTOYHMKA
3apaHns
yacToTbl B npu
KOMBUHaLMKn
NCTOYHUKOB

3aBoga. Uam.

3Hau.

J[rana3oH HaCTPOMKU

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

1: Tekywas yactora

MCTOYHUKa A

OTOT napameTp Mcnonb3yeTca Ans onpefdeneHns Amanas3oHa kaHana B.
Ecnun gnana3soH BeIbpaH OTHOCMTENLHO MakCUMaribHOW YacToThl, TO AManasoH
kaHana B Oyger mMeHaTbcs B 3aBucumocTn oT napameTpa F00.03. Ecnn
AvanasoH BblbpaH OTHOCUTENbHO KaHana A, To AvanasoH kaHana B Oyger
N3MEHATLCS OTHOCUTENBbHO OMOPHOro cUrHana kaHana A.

®DyHKUMO- HasBaHue
HanbHbIK KO4 dpyHKUMK
F00.09 BriGop Tna
B3aVMOAENCTBUSA
VNCTOYHUKOB

vactoTbl An B

J[nana3oH HaCTPOMKK 3aBoa. Uam.
3Hau.
0: paGoTaeT TonbKko 0 o
WNCTOYHUK A (MCTOYHMUK B
3abnokvpoBaH)

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

2: paspeLueHo
nepeksyeHne mexay
nctouHukammn Au B

3: A+B

4: A-B

5: makcumym u3 A unu B
6: MuHUMYM 13 Aunmn B

0: Kanan A siBnsieTca MCTOMHUKOM 3a4aHusi ONOpHOro curHana.

1: Kanan siBNsieTcs UCTOYMHUKOM 3afaHns OMOPHOro curHana.

2: MepeknioyeHne BbiNOMHAETCs Npu nomoLum pyHkumm 19 rpynnel FO6.

3: VIToroBbIvi ONOPHbIN CUTHaMN SBNSETCS CYMMOWN NpU HanoXeHUN OMOPHbIX

curHanos kaHanos A n B.

4:/ITOroBbI  OMOPHBIA  CUTHaN SIBASIETCA Pa3HOCTbIO MPU  HaNOXeHUu
OMNOpPHbIX CUrHanoB kaHanos A n B.



5: OnopHbIV curHan onpegensieTcs MakCMMarbHbIM 3Ha4YeHEM N3 KaHanoB
AwnB.

6: OnopHbIN CUrHan onpegenseTcsd MMHUMarnbHbIM 3Ha4YeHNEM M3 KaHanoB
AwnB.

®DyHKUMO- Ha3BsaHue dyHkummn [urana3oH HaCTPOWKHU 3aBoga. U3m.
HanbHbIA KoA 3Hau.
F00.10 OnopHas YacTtoTa 0,00 'y ~ (F00.03) 50,00 =]
(Npw UCTOYHMKE My

4acToTbl — KHOMKM
naHenu ynpasrneHus)

Mpu BbIGOPE UCTOYHUKA 3a[aHWsI OMOPHOTO CUrHana C KHOMOK UMW Knemm
NaHenu ynpaeneHVs B 9TOM MapameTpe BblGMpaeTcsl ornopHas HadanbHas
YacTota.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIN KOp, dyHKUMK 3Hau.
F00.11 TouyHocTb 3apaHus 1:0,1 Ty 2 n

BbIXO[HOW 4acTOTbl 2:0,01 'y

SToT napameTp wucnonbdyetca AOnd onpegerieHnsa  MakCumalribHOro
OmanasoHa BbIXO4HOW YacToThl.

Korgpa paspewenne coctaenser 0,1 U, MakcumanbHas BbIXogHas
vyactota — 599,0 'y, a npn 0,01 'y — 300,00 Iy,

— Mpu M3MeHeHWM 3TOro (YHKLMOHAMNBHOTO MapaMeTpa Takke
== | u3MeHsATCA BCe 3HaYeHUs NapaMeTPOB, CBA3aHHbIX C YACTOTOVA.

DyHKUMO- HazBaHue Ownana3oH 3aBopg. 3Hau. U3m.
HanbHbIN KoA pyHKUMUM HacTPOMKMU
F00.12 Bpewms pasroHa 1 0,00 ~6500,0 ¢ 3aBucut u]
oT Mofenu
F00.13 Bpewms 0,00 ~6500,0 ¢ 3aBucut o
3ameaneHus 1 oT Mofenu

Moag BpemMeHeM pa3roHa MoapasymeBaeTcss BpeMsl, Heobxoaumoe
npeobpasoBaTento YactoTbl Afst Habopa yacToTbl oT 0 'y 4o 6a30BON YacTOThI
(F00.15). Nop BpemeHeM 3ameaneHust nogpasymeBaeTcs BpeMsi, Heobxoanmoe
npeobpasoBaTento 4acToTbl AN CHUXEHWS 4YacToTbl OT 6as3oBOW YacToThl
(F00.15) oo 0 I'u, KaKk Ha pUCYHKe HUXe:



Pabodan BeixogHaa yacToTa (M)

Basosan yacTora

Oncpxar yacToTa

. Epens (T)
» pel

Resmroas
=pema
& Topmosien
Yoranopnertioe Hacrpofics spamers ||
svens pabom: Topuameia

paors

Puc. 6.1 - Bpemsi paz2oHa/mopMOoXeHus1

Korga onopHasi yactota paBHa 6a30BOM YacToTe, YCTaHOBMEHHOE Bpemsi
pasroHa ¥ 3ameffieHVsi COBMagaloT C (hakTUYECKMM BpPEMEHEM pasroHa W
3amepnrneHus. B nHom cnyyae, korga onopHasi YactoTa oTnmM4aeTcs OT 6a3oBon
4acToThbl, (hakTMYecKkoe BpPeEMsi pas3roHa W 3aMearneHus OTNMYarTCs OoT
YCTaHOBMEHHOIO Ha COOTHOLLEHWNE N3 CrieaytoLen 3aBUCMMOCTH:
dakTuyeckoe BpeMsi = yCTaHOBIIEHHOE BpeMs * (onopHas yacTtoTa / 6a3oBas
yacrtota). Cepusi LCl umeet 4 pasHbix BpEMEHU pa3roHa 1 3aMeaneHus.

MepBbii Habop: F00.12, F00.13;

Btopoi Habop: F09.00, F09.01;

Tpetun Habop: F09.02, F09.03;

YeTtBEpThIN Habop: F09.04, F09.05.

Lindposele BxogHble knemmbl (FOB) MOXHO ucnonb3oBaTb AN
nepekmnoYeHns Mexay pasHbiMM Habopamu.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Uam.
HanbHbIW KOA4 pyHKUMK 3Hau.
F00.14 ToyHoCTb 3aAaHns 0: 1 cek 1 [ ]
BpemMeHu pasroHa un | 1: 0,1 cek
3ameaneHus 2: 0,01 cek

Mmeetca 3 kmacca TOYHOCTM ANl U3MEPEHMSI BPEMEHM pasroHa W
3amenneHus: 1 cek., 0,1 cek. n 0,01 cexk.

®DyHKLMO- HasBaHue [unana3oH HaCTPOWKU 3aBoa. Uzm.
HanbHbIW KOA PyHKLUM 3Hau.
F00.15 Ba3osas yacTtota 0: MmakcumarnbHas YacTtota 0 []
BpeMeHu pa3droHa u | (F00.03)
3ameaneHus 1: OnopHasi YactoTa

2:100 Ny



Ba3oBas 4acTtoTa Ans orcyeTra BpeMeHW pasroHa u 3amepnenus. Ha puc.
6.1 npvBedeHa cxema AnsA onpefeneHvs PakTUYeCcKoro BPEMEHW pasroHa K

3amMenneHuns.
DyHKUMO- HasBanue
HanbHbIN KOA byHKUUM
F00.16 BbiGop
HanpasneHust
BpaLLeHust
3neKkTpo-
npuratens

J[rana3oH HacTPOMKM

0: npamoe
1: obpaTHoe

3aBoga. Uam.
3Hau.

0 o

MN3meHsia 3HaveHne napaMeTpa, MOXHO 3MEHUTL HanpaBneHue BpalleHnst
anekTpoasuraTtens 6e3 nepenoaknioveHns Kkabenen n N3MeHeHUs1 HECKOMbKUX

napameTpoB.
®DyHKUMO- HasBaHue
HanbHbIW KOA PyHKLUM
F00.17 Hecywas

yacTota (LUM)

[rana3oH HacCTPOMKK

0,5kMy ~16.0 kl'y

3aBog. Uam.
3Hau.

3asucut OoT | O
mopenu

MapameTp wucnonb3dyetcs ANA perynupoBkM Hecyulen yactoTel LWVM-
curHana npeobpasoBatens yactoTbl. [1py MOMOLLM perynmpoBKM HecyLlen
YacCTOTbl MOXHO MOHW3WTD LUYM 3NEKTPOABUraTENS N YMEHbLUWUTb TOK YTEYKU Ha
3eMrlo, a Takke nomexm ot npeobpasoBarens YacToTbl. Ecnu Hecywasi yactota
HWXe, BbICLUME FapMOHMKM BbIXOAHOMO TOKa BO3pacTaloT, yBENMUUMBAOTCH
noTepu Ha aneKkTpoaBuraTene v NoBbILLAETCst ero TemnepaTypa. Ecnum Hecylas
YyacToTa Bbille, MOTEpU M TemnepaTypa 3MeKTpoaBuUraTens CHUXalTCs, HO

BO3pacTaeT TensioBblaeneHne npeoGpasoBaTenﬂ 4acToThbl.

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

aKcnnyartaumu

Hecywas yactota

LLlym anektpopsuratens
®opma LM

MoBblWweHne TemMnepatypbl
anekTpogBuratens
MoBsbiweHne Temnepatypsbl MY
YTeuka Toka

YpoBeHb nomex

Huskas

Hwn3ko4yacToTHBIN

Brnnxe K
NPSIMOYrOfbHOW

Bbicokoe

Hun3akoe

Hu3skas

Hunakui

Bbicokas

Bbicoko4acToTHbIN

Brivxe k
CuHycouaanbHon

Huskoe

Bbicokoe

Bbicokas

Bbicokun



DyHKUMO- HasBaHue [rana3oH HaCTPOMKH 3aBoga. Uam.
HanbHbIW KOA dpyHKUMK 3Hau.

F00.18 MopacTpoiika 0: BbIKMOYeHa 1 u]
Hecyllel YacToTbl | 1: BKnloveHa
B 3@BUCUMOCTMN

oT Temnepartypsbl
paguatopa

Korga dyHkumst aktnBHa, MY npu npnbnumxeHnn Temnepartypbl paguatopa
K KPUTUHECKMM 3HAYEHWUSIM, BbIMOSHAET aBTOMATUYECKOE CHWXKEHWE HecyLuewn
yactoTel. Korga Temnepartypa pagmatopa CHWXaeTcs,, Hecyllas 4vacTora
NocTeneHHO BOCCTAHABIMMBAETCS 10 YCTAHOBIIEHHOTO 3HAYEHMS.

®DyHKUMO- HasBsaHue [nana3oH HaCTPOWKKU 3aBoa. Uam.
HanbHbIA pyHKUMN 3Hau.
Kon
F00.19 WCToYHMK 0: dhukcmposaHHoe 0 ]
3afaHusi BepxHemn 3Ha4yeHve B napametpe
npeaensHon F00.04
4acToThbl 1: ananoroseblii Bxog Al1

2: aHanorosbl Bxoa Al2
3: aHanoroBbI Bxoa Al3
(cbyHKUMSI OTCYTCTBYET B
LCI(S) n LCI-GY/PY-1)
4: BbICOKOYACTOTHbIN
MMnynbCHbI Bxoa (HDI)
(dbyHKUMSA OTCYTCTBYET B
LCI(S) n LCI-GY/PY-1)
5: npotokon cBa3n Mod-
BUS RTU

McTouHMK 3ajaHns BepxHeln NpeaenbHON YacToThl Heobxoaum ans Gonee
rMBKOro orpaHnyeHns BepxHew npeaenbHOM CKOPOCTN  aneKTpoaBurartens.

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

BepxHero npegena
npu 3agaHnu
aHanoroesoro
NCTOYHUKA
BepxHero npegena
YacToTbl

[aHHbIn napameTp yBenn4nBaeT 3HavyeHne BEPXHEN npeaenbHOM YacToThl.



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

npu 3agaHum
4acTOTbl C KHOMOK
naHenu Bo Bpems
paboTbl

1: onopHas YacTota

3aBoga. Uam.
3Hau.

oot d)yHKLlVIOHaJ'IbeIVI KOO npuMeHdeTca Ona onpeaeneHuda nencTeust

KHOMOK @ n

naHenu ynpasneHua. B 3aBucumocTtu ot YCTaHOBJ1€HHOIo

3HaYeHUs KoAa, yKa3aHHbIMU KHOMKaMyM MOXHO KOPPEeKTUpoBaTh (MoBbiluaTh/
NoHWXaTb) paboyylo WM OMoOpHyK YacToTy. Pasnuuus mexgy AByMst
HacTpolkamy CTaHOBATCA 3aMEeTHbIMW, Korga npeobpa3oBaTenb 4acToThbl
HaxoguTcs B npoliecce pasroHa Wnu 3amensieHus, korga paboyas yactoTa

oTnn4yaeTca ot OI'IOpHOVI Y4acToThl.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU
HanbHbIN KOA yHKUMM
F00.23 [nanasoH 0%~150 %
perynupoBku
UCTOYHUKA

3a/laHuns 4acToTbl
B npwv komGuHaumm
WCTOYHUKOB

3aBoga. Uam.
3Hau.

100 % o

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

4,5 vnun 6, a B napametpe F00.08 — 1.

DyHKUMO- HasBaHue [unana3oH HaCcTPOWKMU
HanbHbIW KoA byHKUMK
F00.25 CwmelueHne 0,00 'y ~ (F00.03)
YacToTbl
BCMOMOraTenbHOro

WCTOYHMKA YacToTbl
ans pa6oTbl no
AuB

3aBoga. Uam.
3Hau.

00,00 'y o

[aHHbIN napameTp yBenuyMBaeT 3HaYeHWe Pe3ynbTUPYIOLLEro OMOPHOro
curHana 3apaHus AByx kaHanos Tonbko npu A+B, A-B. 3apganune onopHoro

cUrHana 4actoTbl MOXeT ObITb 6onee rmbkmum.



DyHKUMO- HasBaHue [rana3oH HaCTPOMKU 3aBog. Usm.
HanbHbIA Ko dyHKUMM 3Hau.

F00.26 CoxpaHeHve 0: He coxpaHseTca 0 =
OMOPHOM YacToThbl | 1: coxpaHsieTcs
npu 3agaHuu
4acToTbl C
KHOMOK NaHenm
ynpaBneHust
nocre octaHoBa
1 OTKIIOYEHUS
nuTaHus

OTa yHKUUSI OeWCTBMTENbHA TOMbKO TOrAa, Korga WCTOMHUK 3afaHus
OMOPHOrO CUrHamna — KHOMKW MaHenu ynpasneHus Un KneMmbl ¢ yHKUUSMU
yBENMUYEHNS/YMEHbLLEHNS YaCTOTbI.

DyHkuma «bes coxpaHeHns B mamsiTv» Nocre ocTaHoBa npeobpasoBaTens
4acToTbl COPOCUT YAcTOTy k 3HaYeHuto B napameTpe F00.10.

DOyHkuma «CoxpaHeHue B mamsiTU» TMoOCre OocCTaHoBa npeobpasoBatens
4acTOTbl  COXPAHUT  MOCMNEOHUE  YCTAHOBMEHHblIE 3HAYEHUSI  YacToThl,
HACTPOEHHbIE KHOMKaMu @ @ VI KINEMMOW.

®DyHKUMO- HasBaHue [nana3oH HacTpPOWKu 3aBog. U3m.
HanbHbIN KOO OyHKUMM 3Hau.
F00.27 Tun Harpysku 0: TMn G (Harpy3ku ¢ 3aBucUTOT | W
MOCTOSIHHBIM KPYTALLMM Mopaenu
MOMEHTOM)

1: Tvn P (Harpy3ku ¢
nepeMeHHbIM KpYTSLLUM
MOMEHTOM)

[aHHbI napameTp BblOMpaeTcs noa HEOBXOANMBIN TUM Harpy3Ku:

0: ANs HAarpy3oK € NOCTOSIHHLIM KPYTALLMM MOMEHTOM (0BLLENPOMBILLNEHHOE
NpUMEHEHHNE);
1: ANsi HArpy3okK ¢ NepeMEHHbIM KPYTALLUM MOMEHTOM (Hacochl).

DyHKUMO- HasBaHune [rana3oH HaCTPOMKU 3aBoga. U3m.
HanbHbIV KOoA dyHKUMM 3Hau.
F00.28 C6poc HacTpoek 0: HeT gencTBUA 0 L]
1: cbpoc Kk 3aBOACKMM
HacTpoukam,
Kpome napameTpoB
anekTpoasuratens

1: MNocne yctaHoBkn B napameTtpe F00.28 3HayeHuss 1 K 3aBOACKMM
cbpacbiBatoTcs Bce (DYHKLMOHamNbHbIe NapameTpbl, KpoMe:
- NapameTpoB 3NeKTpoaBuraTens;



- F00.11;

- NapameTpoB UCTOPUU OLLMBOK;

- F08.10;

- F08.13;

- F08.14;

Cbpoc HacTpoek HeBO3MOXeH, ecnu napametp F00.32 ycraHoBneH
He B 3HaveHune «0». (Cm. rn. 10.3)

Mpynna FO1: ®yHKunKM 3anycka/octaHoBa

DyHKUMO- HasBaHue [unana3oH HacTPOWKMN 3aBoga. Uam.
HanbHbIN pyHKUMU 3Hau.
KopA,
F01.00 Pexwum 3anycka | 0: npsimon nyck 0 o
1: peseps

2: TOPMOX€eHUe NoCTOAHHbIM
TOKOM nepen 3anyckom
0:Mpsimon nyck ¢ Ha4YanbHOW 4YacToTbl.
2:Mepen  3anyckom  3nNeKTpOABWUraTensl  BbIMOMHSAETCS  TOPMOXEHWE
MOCTOSIHHBIM TOKOM [Af1s1 HamarHu4YmBaHusi 06MoTok (obpaTuTe BHMMaHWe Ha
napametpbl F01.03, F01.04).

DyHKUMO- HasBaHue [inana3oH HacTPoMnKku 3aBoga. Uzm.
HanbHbIN KoA PyHKUMMU 3Hau.

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

F01.02 Bpewmsi 0,0~100,0c 0,0c n
yaepxaHusa
YacToTbl
3anycka

YTtobbl  0Becneuntb  Tpebyemblii  MYCKOBOW  KPYTSILLUMA  MOMEHT
anekTpoaswuraTensi, HeobxoaMmo NpaBMnbHO 3adaTh YacToTy 3anycka (F01.01).
Ecnu 3HaveHne napameTpa CMMLIKOM BESIMKO, BO3MOXHO BO3HUKHOBEHWE
neperpysku no TOKy Npu pasroHe. Ecnu onopHas 4actota Huxe 4acToTbl
3anycka, 3anyck npeobpasoBaTens 4acToTbl HEBO3MOXEH, U OH HAaXOAUTCS B
COCTOSIHUM OCTaHOBa (B TONYKOBOM peXMMe 3HayeHWe 4acToTbl 3anycka He
BnusieT Ha paboTy npeobpasoBaTens YacToThl).

Bpemsi ygepxaHusi yacToThl 3anycka: Bpems pabotel MY Ha yactoTe
3anycka B npoLiecce 3anycka.

DyHKUMO- HasBaHue [ana3oH HaCTPOMKH 3aBopg. U3m.
HanbHbIV Koa byHKUMM 3Hau.
F01.03 Tok 0~100 % 0% n
[AVHaMU4eckoro
TOPMOXEHUS

nepen 3anyckom



F01.04 Bpewms 0,0 ~100,0¢c 0,0c [
AVHaMn4yecKoro
TOPMOXEHNS
nepen 3anyckom

TopmoXXeHue MOCTOSIHHbIM TOKOM OBbIYHO MCMONb3YeTCs AN OCTaHoBa U
rocneayoLlero 3anycka anexkrpoasuratens. lpeasaputensHoe Bo3byxaeHne
NMOCTOSIHHBIM TOKOM MCMOMb3yeTCs AN CO34aHWA MarHUTHOrO Mons nepes
3anyckom. Ecnv Bpems AguHaMn4eckoro TOPMOXEeHUsi ycTaHoBrieHo Ha 0,
DYHKUMS OMHAaMUYECKoro TOPMOXEHWUS HeakTuBHa. Yem Gonblue 3HayeHve
TOKa TOPMOXEHUS, TeM BOoMbLIEe TOPMO3HOE yCUnme.

3HayeHve napametpa F01.03 — BenMymHa Toka TOPMOXEHNS B MPOLEHTax
OT HOMUHAIBLHOTO TOKa ANeKTpoaBUraTens.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIW KOA pyHKLUU 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 — nMuHenHas. Cepus LCI umeet
4 BpemeHV pasroHa M 3aMefJieHusi, KOTopble MOXHO BblOMpaTb 4epes
MHOrO@YHKLMOHanbHble UndpoBble BxoaHble knemmbl (F06.00 ~ F06.08).
1: BbixogHast yactoTa yBeNnMYMBAETCA WIN YMEHbLUAETCS B COOTBETCTBUM C
XapaKTepucTMKoN S Tuna, koTopasi NPUMEHSIETC AN NMMATOB, KOHBEVEPOB U T.
A. Mapametpbl F01.06 n FO1.07 onpenensoT HavanbHbIA y4acTok S-o6pa3Hon
XapaKTePUCTMKN pasroHa W 3aMeAJyIEHNs U KOHEYHbIN y4YacTok S-obpasHon
XapaKTePUCTUKN pasroHa u 3aMmeaneHuns.

2: MNpw pasroHe 1 3amefneHun No xapaktepuctuke S Tuna B HomyHanbHas
YacToTa aneKTpoaBuUraTens Bceraa sSiBNAeTca TOYKoN nepernba, kak nokasaHo
Ha pucyHke 6.3. [puMeHsieTcsa B npuMBoaax, rae Tpebyetca pabota Ha CKOpOCTAX
BbllLle HOMUHanbHbIX. Korga onopHas 4actoTa Bbille HOMVHArnbHOW, BpeMs

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

roe fo — OonopHasa 4YacToTa, fo — HOMUWHanbHas vYacToTa aneKkTpoaBuratend,
T— BpemMsa pasroHa ot 0 4O HOMUWHANbLHOW YacTOoThbI.

DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. Usm.
HanbHbIN hyHKUUN 3Hau.
koA
F01.06 HauanbHbii 0,0 ~100,0 % 30 % []
y4acTok

XapakTepUCTUKN



F01.07 KoHeuHbIi 0,0 ~100,0 % 30 % []
y4acTok
XapakTepUCTUKN

Mapametpbl F01.06 1 F01.07 cOOTBETCTBEHHO ONpPeAensioT rpaHuLbl
yyactka S. [lea napameTpa [OmMKHbI yAoBneTBopsATe TpebosaHuio: F01.06 +
F01.07 <100,0 %.

Ha puc. 6.2 t onpepensercs napametrpom FO01.06, npu yBenuueHun
napaMeTpa KpyTM3Ha W3MEHEHUS  BbIXOOHOW  4acTOTbl  MOCTEMNEHHO
yBenuumeaeTtcs. [pn yBenuueHun napametpa t2, onpefgenseMoro napameTpom
F01.07, kpyTu3Ha W3MEHeHWS BbIXOAHOM YacToThbl TaKkKe YBENUYMBAETCH.
Yuactok mexgy T1 n T2 gBnsferca (pUKCMPOBaHHBIM, TO €CTb MHTepBan
ABNSAETCH NIMHEVHBIM U NIaBHbIM.

Mapametpbl F01.06 1 F01.07 cOOTBETCTBEHHO ONPeAensioT rpaHuLbl
yyactka S. [lea napameTpa [OMmKHbI yAoBneTBopsATe Tpebosanuio: F01.06 +
F01.07 <100,0 %.

BbixoaHan yacTora (I'u) BbixogHan yactora (I'u)

y—————\0OnopHasn yacrota

OnopHas yactoTa

fo yacrora (Iy)

> wewn

- =S
Puc. 6-2 KpuBaa S pasroHa/TopmosKeHuA A Puc. 6-3 Kpusan S pasroHa/TopmoxeHua B
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBog. Uam.
HanbHbIN KOQ, OyHKUMM 3Hau.
F01.08 Pexxum octaHoBa | 0: ocTaHOB C 3amefneHvem 0 u]

1: ocTaHoB NO MHepLUK

0: OcTaHoB ¢ 3amefneHnemM

Mocne nonyyexus komangbl «CTOMM» MY cHWXaeT BbIXOAHYIO YacToTy B
COOTBETCTBUMN C PEXUMOM 3ameaneHus U 3ajaHHbIM BpeMeHeM 3aMeasieHnst
0o 0.

1: OcTaHoB No MHepLuun

Mocne nonyyexuns komaHgbl «CTOlM» MY npekpalyaeT nogavy HanpsKeHUs
Ha oanekTpogBuratenb. B 3ToM cnyyae OCTaHOB 3neKTpopBurartens
NPON3BOAMUTCS MO MHEPLIMU.



DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. U3m.

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

MOCTOSAHHBIM TOKOM

F01.10 Bpems oxuvpanunsa 0,0~100,0c 0,0c o
TOPMOXEHNS
NOCTOSHHHBIM TOKOM

FO1.11 Tok TOPMOXEHUSI 0~ 100 % 0% o
NOCTOSIHHBIM TOKOM

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

HauanbHas 4acToTa TOPMOXEHUsi MOCTOSIHHbIM TOKOM MpU OCTaHOBE
onpeaensieT ypoBeHb, KOrAa Ha4yMHaeT BbINOMHATLCSA NPOLECC TOPMOXKEHUSI.

Bpemsi oXxuaaHuWs TOPMOXEHUSI MOCTOSIHHbIM TOKOM MpW  OCTaHOBE
onpegensieT 3afepxKy nepen akTueauvMen AUHAMUYECKOrO TOPMOXEHWS.
Wcnonb3yeTca Ona npenoTBpalleHnst OTka3a M3-3a neperpyskd Mo TOKY,
BbI3BAHHOIO TOPMOXXEHMEM MOCTOSHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXXEHUS MOCTOSIHHBIM TOKOM MpK OCTaHOBE OnpeaensieT BenMUnHy
TOKa TOPMOXEHUSI OTHOCUTENIbHO HOMUHAIBLHOIO TOKa ABUraTensi B NpoLeHTax.
Yem Bonblue TOK, TeM curnbHee 3hEKT TOPMOXKEHMS NOCTOSHHBIM TOKOM, HO
TeM curibHee HarpeBaeTtcs anekTpoasurartens u MY.

Bpemsi TOPMOXEHWSI MOCTOSIHHBIM TOKOM OnpefensieT AnUTeNbHOCTb
TopMoxeHus. Ecnn Bpemsi paBHO 0, TO TOPMOXEHWE MNOCTOSIHHbIM TOKOM
HeaKTUBHO.

Mpouecc TOPMOXEHMSI MOCTOSIHHLIM TOKOM MpW OCTaHOBE MoKa3aH Ha
PUCYHKE HUXE:

BeixogHas uactora (u) T

YacToTa Hayana TOPMOKEHWA NPKU OCTAHOBE | £

_/ Bpen::! (t)

3HaueHWe BLIXOAHOTO HanpAKeHUA

JvHamuueckoe TopMOXKEHNE i /‘

© Bpems AHHAMWUECKOTO TOPMOMEHUA
PabBota M4 —

: Bpems (t)
»

Puc. 6.4 - [Tpoyecc mopMOXeHUs1 TOCMOSIHHbIM MOKOM



DyHKUMO- HasBaHue [rana3oH HaCTPOWKH 3aBoga. U3m.

HanbHBLIN KOA byHKUMM 3Hau.
F01.14 Koadbcpuument 1~100 20 o
6bicTpoaencTBusA
oTcnexusaHus
CKOpOCTYN

Yem Bonblue 3HaYeHne napameTpa, Tem ObicTpee oTcnexueaHne. OgHako
CMNWLLIKOM BbICOKOE 3Ha4YeHue npuBeaeT Kk HecTabunbHow paboTe.

DyHKUMO- HaseaHue [nana3oH HacTPONKu 3aBop. Uam.
HanbHbIA KoA hyHKUUM 3Hau.
F01.15 KoachduumeHT 0~100 % 100 % u]
TOPMOXEHUsA

OTOT PyHKUMOHArbHLIN KOA AENCTBUTENEH TONbKOo AN npeobpasosartens
4YacCTOTbl CO BCTPOEHHbIM TOPMO3HbIM MOAyneM. Yem Bbillle MHTEHCUBHOCTb
TOPMOXEHUsi, Tem OGonblue MPOAOCIPKUTENBHOCTL BKIOYEHUS TOPMO3HOTO
MOAYNSA U TeM CuilbHee TOPMOXEHWe, HO MpW 3TOM CunbHee dnyKTyaumn
HanpshkeHWs Ha LUMHE MOCTOSIHHOrO Toka npeobpasoBaTens 4acToThl B
npoLecce TOPMOXEHUS.

Mpynna F02: NMapameTpbl anektpoaBuratens 1

®DyHKLMO- HasBaHue [inana3oH HacTPOMNKu 3aBoga. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
F02.00 Tun 0: cTaHOapTHbIN 0 [
NEeKTPOABUraTensi | acUHXPOHHbIN
1 anekTpoasuraTens

1: anekTpoaswuratens,
afanTUpOBaHHbIA Ans
paboThbl C HaCTOTHLIM
npeobpasoBatenem (AQYP)

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

F02.02 HomuHanbHas 0,01 'y ~ (F00.03) 3aBucnT | =
YyacTtoTta ot
anekTpoasuraTens mogenu
1

F02.03 HomuHanbHas 1 ~ 65535 06/MnH 3aBucnT | =
CKOpOCTb or
BpaLleHus mogenu

anekTpoasurartens
1



F02.04

F02.05 HoMuHanbHbI Tok
anekTpoasuratens 1
— ObITb KOPPEKTHO BBEAEHbI
— anekTpoasuratensa.
®DyHKUMO- HasBaHue
HanbHbIA KOA hyHKUMMN
F02.06 Conpotusnexue
o6mMoTOK cTaTopa
anekTpoAsuraTens
1
F02.07 ConpoTuenenvne
06MOTOK poTopa
anekTpoasuratens
1
F02.08 MHOYKTMBHOCTL
paccesiHus
anekTpoasuraTens
1
F02.09 BzanmHas
MNHOYKTUBHOCTb
anekTpoasuraTens
1
F02.10 Tok xonocToro xoaa

KoppekTHbIn
anekTpoaBUraTens.

HomuHanbHoe
HanpsixeHne
anekTpoaBuratens 1

1~2000B

0,01 ~655,35 A
(mowwHocTb MY < 55 kBT)
0,1 ~6553,5A
(mowHocTb MY > 55 kBT)

3aBuMcUTOT | m
mMoaenu

3aBucuTOT | W
mMozenu

[ns HopmanbHoM paboTbl NpeobpasoBaTens 4acToTbl AOMMKHbI

[nana3oH HacTPOWKU

0,001 ~ 65,535 Om
(mowHocTb MY <55 kBT)
0,0001 ~ 6,5535 Om
(mowyHocTb MY > 55 kBT)

0,001 ~ 65,535 Om
(moHocTb MY <55 kBT)
0,0001 ~ 6,5535 Om
(mowHocTb MY > 55 kBT)

0,01 ~ 655,35 MI'1

(mowHocTb MY < 55 kBT)
0,001 MI'H ~ 65,535 MIH
(mowHocTb MY > 55 kBT)

0,1 ~6553,5 MI'1
(mowwHocTb MY <55 kBT)
0,01 ~ 655,35 MI'1
(mowwHocTb MY > 55 kBT)

0,01 ~ (F02.05)

AaHHble C MacrnopTHOW Tabnuyku

3aBog. Uam.

3Hau.

3aBucuT | m
ot
mMozenu

3aBucuT | m
ot
mozenu

3aBucut | m
ot
mMogenu

3aBucuT | m
ot
mozgenu

3aBucut | W

aneKTpoaBuratens (mowHocTb MY <55 kBT) or
1 0,1A ~ (F02.05) Moaenu
(mowwHocTb MY> 55 kBT)
BBOA MapamMeTpoB HampsiMyld BnusieT Ha  paboty
Mpn npoBegeHun cTatuyeckon  uaeHTUdUKaLum

BbIMOMHAETCH KOPPEKTMPOBKa TOnbKo Tpex napameTpoB: F02.06 ~ F02.08,
a nonHas MAeHTUUKaLUUS BLINOMHSAET KOPPEKTUPOBKY He TOMbko Bcex 5
rnapameTpoB, HO U NocrefoBaTeNnbHOCTM a3 SHKoaepa U T. A.

DyHKUMO-
HanbHbIA koA

F02.27

HasBanue
pyHKUMU

Tun aHKogepa

[unana3oH HaCTPOWKHU

0: ABZ vHKpeMeHTanbHbI
1: UVW uHKpeMeHTanbHbIn

3aBog. Uam.

3Hau.

3aBucutor | W
mogenu



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

YCTaHOBUTE COOTBETCTBYHOLLMIA TUN NnaThbl paclumpexmns PG.

®DyHKLUMO- HasBaHue [rana3oH HaCTPOWKH 3aBog. Uam.
HanbHbIW KOA OyHKLUM 3Hau.
F02.29 KonuyecTtso 1~65535 2500 ]
MMMNynbCOB Ha
obopot

Ons  koppekTHoW paboThbl
nmnynscos ABZ nnn UVW Ha obopor.

npuBoga YCTaHOBUTE TOYHOE KONMYECTBO

DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIW KOA4 OyHKLUMM 3Hau.
F02.30 Mocneposarens- 0: npsimas 0 ]
HOCTb ha3 AB 1: obpaTHas
3Hkoaepa ABZ

OTOT napameTp AecTBUTENEH TorbKo Ans aHkogepa ABZ, npu F02.27 =0

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3asop. WU3m.
HanbHbIN Koa byHKUMK 3Hau.

F02.31 Yron yctaBku 0,0 ~359,9°C 0,0°C ]
aHKoaepa

F02.32 Mocneposatenb- 0: npsimasi 0 n
HocTb has UVW 1: obpaTHas
aHkoaepa UVW

F02.33 Yron cmelleHus 0,0 ~359,9°C 0,0°C [
narumka UVW

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

Mcnonb3yeTcs Ana ycTaHOBKM BpeMeHW oBHapyxeHust obpbiBa aHkodepa.
Ecnn npoponxutenbHocTs 06pbiBa NpeBLILLAET YCTAHOBNEHHOE BpeMs
F02.36, M4 Bbigaer owubky E026. Ecnu ycraHoBneHo 3Havenve 0,0 cek,
AaHHas yHKUMS HeakTUBHa.

INSTART®
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®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBog. U3m.

HanbHbIA KOA yHKUMM 3Hau.
F02.37 WpeHTudukaums 0: HeT gencrensa 0 []
napameTpoB 1: cTatnyeckas

anekTpoasuratens | naeHtudukaums
2: nonHas AuHamuyeckas
naeHTndmKaums

0:He BbinonHsieTcs.

1:Ctatndeckass umgeHTUMUKALMSA MCNOMb3yeTcs Mpu  HEBO3MOXHOCTU
MexaHW4ecky OTLIeNUTL HarpysKy OT 3MeKTpoABUraTens, npyu aToM napameTpsl
C macnopTHoOW Tabnuyku aneKkTpoaBuraTens AoMKHbI 6bITb BBEAEHBI KOPPEKTHO
B napametpbl F02.00 ~ F02.05. MNpn naeHtndukauum MY BINONHUT 3amep
conpoTuBrneHuss obMoTKM cTaTopa, COMpPOTUBMEHMe O6MOTKM poTopa W
WHOYKTUBHOCTb paccesiHus. [pu 3ToM B3aWMHasi WHOYKTMBHOCTb W TOK
XOJ10CTOro XoAa He ByayT 3amepaTbCs.

2:ins  peanusauuMu MNOMNHOW wuAeHTUUKAUMU  HEOBXOAMMO, YTOObI
anekTpoaBuratens Gbin oTUENnneH oT Harpysku. B npouecce naeHTudukaumm
MY cHavana BbLINOMHAET CTaTUYECKY0 MAEeHTUMKaLMIo, a 3aTem BbINONHAET
pa3roH Ao 80% OT HOMWHanNbHOW 4acTOoTbl AnekTpoaBuraTens, 3atem paboty
Ha AaHHOW YacToTe M OCTaHOB.

Mepen woeHTUdUkaumen HeobxoauMmo ycTaHoBUTbL napameTpbl F02.00
~ FO02.05, Takke HeobXOAMMO MpPaBUMbHO YCTAHOBUTL TUM 3HKOAEpa U
KONMM4ecTBO MMMynNbCoB aHkoaepa F02.27, F02.28.

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

Y106kl OCTaHOBUTL MAEHTUDMKALMIO, HAXMUTE KHOMKY « CTOMM».

— MpoeHTngukaums MoXeT ObiTb BbIMOSIHEHA TOSBKO NMPU pexunMe
= | 3anycka c naHenu. MNocne 3aBepLUeHUs naeHTUUKaLMN NPOUCXoanNT
= | aBTOMAaTWU4ECKMI BO3BpAaT 3Ha4eHus k 0.

Mpynna F03: MapameTpbl ons perynmpoBKu
BeKTOpHoOro crnoco6a ynpasneHus (VC)

Koabl dyHkuum rpynnel FO3 pgencTBuTenbHbl TONBbKO AN BEKTOPHOro
ynpaBneHnst u HeJencTBUTENbHbI ANs ckanspHoro ynpasnenns (U/f).



®DyHKLMO- HasBaHue [rana3oH HaCTPOWKU 3aBoga. U3m.

HanbHbLIW KOA hyHKUMM 3Hau.
F03.00 KoadbdmumeHT 1~100 30 o
NponopLMOHanNsLHOCTN

KOHTypa ckopocTy 1

F03.01 Bpewms 0,01¢c~10,00c 0,50 ¢ [u]
VNHTErpmpoBaHuns
KOHTYpa ckopocTt 1

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

F03.03 KoadhcpnumeHT 1~100 20 o
NpOonopLMOHanbHOro
YBENUYEHNS KOHTYpa
ckopocTh 2

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

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

Mpu paboTte Ha pasHbix 4actotax [MY MoxeT BbIGUpaTb pasnuyHble
KO3 PULMEHTbI KOHTYpa CKOPOCTU.

Mexgy Touykamu nepeknodeHns koadpdpuumeHtos [ nonydvaetca
TNVHENHBIV rpaduK 3aBUCUMOCTM, KaK NMOKa3aHO HUXeE:

A Tapametpsi MK

F03.00. F03.01

F03.03. F03.04

i .
P HacroTa

F03.02 F03.05
Puc. 6.5 - 3asucumocmb napamempos [T om yacmomai

YBenuume nponopuuoHanbHbii - KO3MMPULUMEHT W YMEHbLUMB BpeMmsi
VHTErpMpOBaH1s, MOXHO MOBbLICUTb BbICTPOAENCTBME KOHTYPa, HO Ype3MepHO
BbICOKM  MPOMOPUMOHANbHBLIN  KOIMMUUMEHT MMAM  CIIULIKOM  HWU3KUI
KO3 DULUMEHT MHTErPUPOBAHNS MOXET BbI3BaTb KonebaHwsi CUCTEMbI, YTO
npvBeaeT k cbosim B paborte.



Koadbduumentol N KOHTypa CKOPOCTU 3aBUCAT OT WHEPLIMOHHOCTU
cucTembl Npusoaa. [na koppekTHon paboTbl Heobxoauma KoppeKTUpoBKa nog
pasnuyHble TUMNbl Harpy3oK.

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

Mpy Ge3naTyMKoBOM BEKTOPHOM YMPaBMEHUM CKOPOCTHIO 3TOT MapameTp
MCMONb3yeTcsl ANs PErynpoBKM TOYHOCTM CKOPOCTW JNEKTPOABUraTens Ha
HMU3KMX YacToTax Npu yBeNMYeHUN Harpysku, 1 HaobopOT.

Mpy BEKTOPHOM YNpaBneHun ¢ AaT4nKoM obpaTHOWM CBA3M 3TOT napameTp
MOXET PErynMpoBaTb BerMYMHy BbIXOAHOro Toka MY npu ogHUX U Tex xe
3HAYEHUSIX HarpysKu.

®DyHKLMO- HasBaHue [rana3oH HaCTPOMKH 3aBoga. U3m.
HanbHbIW KOA hyHKUMMN 3Hau.
F03.07 Bpems 0,000 ~ 0,100 c 0,000 c o
dunsTpoBaHns
KOHTypa
CKOpOCTYU

C yBenuyeHueMm BpeMeHu (PUNLTPOBaHUSI YBENUUMBAETCS BPEMSI OTKIMKA
Ha U3MEHEHWE CKOPOCTU.

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

F03.08 Koadpcprument | 0 ~ 200 64 o
nepeso3byxae-
HUSA Npu
BEKTOPHOM
ynpaeneHuu

B npouecce 3amennenns T[4 npu BbICOKOMHEPUMOHHBIX Harpyskax
NPOVCXOAMT NepeHanpsxeHne B 3BeHe NOCTOSHHOIO TOKa Mo NPUYMHE NOMNbITKN
cTabunusauum cKopocTu Ha 3afAaHHOM ypoBHe. Yem Bonblue koadduumeHT
nepeBo30y>KAeHVS, TEM CUMbHEE BbINMOMHAETCS cTabunusaumsa CKopocTu.

Mpy crnuwKomM BBLICOKOM KO3 dUUMEHTE NepeBO3BYXAEeHVUA MOryT
BO3HMKAaTb Neperpysku rno Toky.

B cniyvasix paboTbl ¢ ManonHepLMOHHBIMU Harpy3kamu 1 Npu NOAKMIYEHNN
TOPMO3HOrO pe3ncTopa PeKOMeEHAYeTCA YCTaHOBUTb KOAMMULMEHT yCcuneHns
nepeBo30yxaeHus Ha 0.



®DyHKUMO- HasBaHue [nana3oH HacTPOMNKU 3aBoga. Uzm.
HanbHbIN KoA byHKUMM 3Hau.
F03.09 McTouHmK 0: uncppoBoii curHan B 0
3ajaHus napametpe F03.10
MaKCcMManbHOro 1: aHanoroBbIvi Bxog Al1
MOMeHTa 2: aHanoroBbI Bxog Al2
ONns pexuma 3: aHanoroBbIi Bxog Al3
ynpaeneHusi no (dbyHKUMA oTCyTCTBYET
CKOpOCTYU B LCI(S) n LCI-GY/PY-1)
4: BbICOKOYACTOTHbIN
MMNynbCcHbln Bxod HDI
(dyHKUMA oTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)
5: npotokon cesis3u ModBUS
RTU
6: MuHumym un3 Al1, Al2
7: makcumym un3 Al1, Al2
F03.10 OrpaHuyeHne 0,0 ~200,0 % 150 %
MOMeHTa
Ons pexuma
ynpasneHus no
cKopocTH

B pexvme ynpaBneHust No CKOPOCTU MaKCUMarnbHbIA BbIXOLHOWN KPYTSALLMIA
MOMeHT MY orpaHnymMBaeTcst OOHMM M3 UCTOYHUKOB 3aaHWsi MakCManbHOro
KpyTSILLLEro MOMeHTa.

B napametpe F03.10 = 100 % — HOMWHanbHbIN KPYTALLMIA MOMEHT M4,

®DyHKLUMO-
HanbHbIA KOA

HasBanue
cyHKUMN

[nana3oH HacTPOWKK

3aBoga.
3Hau.

Uzm.

F03.13

MponopuuoHanb-
HbIV KO3PPULMEHT
BO36YaeHUs!
KOHTypa Toka

0~ 60000

2000

F03.14

KoadhdumumeHt
VHTErpupoBaHus
BO36YyxaeHust
KOHTYpa Toka

0 ~ 60000

1300

F03.15

MponopumnoHans-
HbIVi KO3ppULMeHT
YCUNEeHUs MOMeHTa
KOHTYpa Toka

0 ~ 60000

2000

F03.16

KoadhdmumeHt
VHTETPUPOBaHUS
MOMEHTa KOHTypa

TOKa

0 ~ 60000

1300

INSTART®
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F03.17 WHTerpansHoe 0: HeaKTUBHO 0 o
CBOWCTBO KOHTYpa | 1: aKTWBHO
CKopoCTU

MapameTpbl  perynupoBaHWsi KOHTypa Toka BeKTOpHOro crnocoba
ynpaBneHusi aBTOMaTU4eCcKu yCTaHaBnMBAlOTCS, €CN BbIMOSIHAETCA MonHas
naeHTudmrKaums.

WHTerpanbHbIN perynsaTop KOHTypa Toka He UCMomnb3yeT BpeMs B Ka4ecTBe
eavHMLbI n3MepeHus. EcnnkoadduumeHTbl yeuneHns KoOHTypa ToKa 3aBblLLEHbI,
3TO MOXeT MpuBEeCTU K konebaHusM BCero KOHTypa ynpaBrieHusi, no3Tomy,
Korga konebaHus ToKa WM KPYTSLEro MOMEHTa Benuikv, Ko3dMULMEHTbI
NPOMOPLMOHANbHOIO peryrnvpoBaHus AOMKHbI ObITb YMEHbLLEHDI.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA4 PyHKLUU 3Hau.
F03.23 BbiGop pexvma 0: ynpasneHve no 0 ]
ynpasnexus no cKopocTu
ckopocTu/no 1: ynpaBnexue no
MOMEHTY MOMEHTY

[Insa Bbibopa pexvma ynpaeneHus MY ecTb ABa BapvaHTa: ynpasneHve no
CKOPOCTM UMW ynpasrieHne no MOMEHTY.

C nomoLubto pyHKUMIA UMdpoBbIX Knemm (dpyHkums 29) nepekntovarens
ynpaBreHnsi CKOPOCTbIO/KPYTALLUMM MOMeHTOM (dyHKuusi 46) n napameTpa
F03.23 MoXHO nmepeknoyaTbCa MeXAy pexvMamy ynpasBreHusi No CKoOpoCTu
N MOMEHTY.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KO4 byHKUMM 3Hau.
F03.24 McTouHuK 0: undpoBon curHan 0 ]

3afaHus B napametpe F03.26

OMNopHOro 1: aHanoroBbIi Bxog Al1

curHana B 2: aHanoroBsbIii Bxog Al2

pexvme 3: aHanorosbi Bxog Al3

ynpaeneHus no (dbyHKUMA oTCyTCTBYET

MOMEHTY B LCI(S) n LCI-GY/PY-1)

4: BbICOKOYACTOTHbIN
MMnynbCHbIN Bxog HDI
(dbyHKUMA oTCyTCTBYET

B LCI(S) n LCI-GY/PY-1)
5: npotokon cBsian Mod-
BUS RTU

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

F03.26 Uncpposon -200.0 ~ 200.0 % 150 % o
OMOPHbIN CUTHan



[na 3agaHuMa OMOpPHOrO cuUrHana KpyTsAwero MoMeHTa umeetcs 8
cnoco6boB. KpyTawmii MOMEHT 3a4aeTcsd OTHOCUTErNbHbIM 3HaveHneM, 100 %
COOTBETCTBYET HOMUHANBLHOMY KpyTALEeMy MOMeHTY M4.

DyHKUMO- HaseaHue [nana3oH HacTPOWKK 3aBoa. Uam.
HanbHbIN KoA hyHKUUN 3Hau.

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

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

V|CI'IOJ'Ib3yeTC$I AOnaA orpaHn4eHnsa CKOPOCTU B pexume yrnpasneHnsa KpyTawmm
MomeHToM. Ecnn prTﬂLLWIVI MOMEHT Harpy3ku MeHblle BbIXOOHOIO KpyTALlero
MOMEHTa aneKTpoaBuUraTtensd, CKOpoCTb aneKkTpoasuratens 6y,qu npoaosiKatb
pacTu; YTOObI npenoTepatnuTb aBapun, orpaHUYybTe MakCUMaribHYHO CKOPOCTb
aneKkTpoasuratensa.

®DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KoA byHKUMK 3Hau.

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

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

B pexume ynpasneHnua no MOMEHTY prTﬂLLl,VIVI MOMEHT 3neKkTpoasuratTena
N MOMEHT Harpysku onpenendrT CKOPOCTb anekrpoaBuratena U CKOpPOCTb
N3MEHEHUA Harpy3ku, No3TOMYy CKOPOCTb 3neKTpoaBUratena MOXeT 6bICTpO
MEHATbCA, 4YTO NpPUBOAUT K CJIALLKOM 6onbwum  konebaHusM cucTeMbl,
MexXaHN4eCKUm BM6paLl,VIF|M M T. A. Ona cHwkeHus konebaHui MOXHO
oTperynmpoBsaTtb 6onee nnaBHoe HapacTaHue CKOpPOCTWU 3reKkTpoasuratend,
yBENNM4MB BpeEMA pasroHa u samenneHua.



O,D,HaKO B pexume ynpaeneHnsa no MOMEHTY BpemMda 3amMenneHus
Heobxoammo yctaHoBuTb Ha 0,00 c, korga TpebyeTcs ObICTPbIN OTKIMK
MOMeHTa. Hanpumep, anst AByX aneKkTpoaBuratenen, nepemeLLaownx ogHy u
Ty Xe Harpysky, yctaHoBuTe ans N4 Beaylero anektpogsuratens — pexum
ynpaBneHusi o CKOpocTu, Ans Beaomoro MY pexum ynpaeneHns no MOMEHTY.
|-|pVI N3MEHEHUN KpyTsLlLero MOMeHTa BeayLllero anektpoasuratens prTﬂU.lI/II7I
MOMEHT BEAOMOro anekTpoasuratens AomkKeH CUMHXPOHHO NMoAcTpauBaTbCA K
Beaylemy. B aTom cnyyae ycraHoBute Bpems pasroHa u 3ameanenus 0,00 c.

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

MapameTpbl aTOM rpynnbl AENCTBUTENBHBI TONMBKO AN1s CKanspHoro cnocoba
ynpasnenus U/f n HegencTBuTeNbHbI AN BEKTOPHOrO crnocoba ynpasneHus.

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

xapaktepuctuku | 1: nomaHas
U/f onst anekTpo- | 2: kBagpaTuyHas
nsuratens 1 3: NONHOCTBIO pasaenbHbIn
pexum U/f
4: yacTU4HO pasaenbHbIn
pexum U/f
5: kBagpaTuyHas
xapaktepuctuka 1.2
6: KBagpaTuyHas
Xapaktepuctuka 1.4
7: kBagpaTuyHas
xapaktepuctuka 1.6
8: kBagpaTuyHas
xapaktepuctuka 1.8

0: I'luHerHasa xapaktepucTuka

MopaxoauT Ans cTaHAapTHLIX MPUMEHEHWIA.

1: JlomaHasa xapaktepucTmka

MopaxoanT Ans cneumanbHbIX Harpy3oK, Takux Kak CyLUMIIKWU, UeHTpudyrv n
T. 4. MOXHO Nony4nTb HEOBXOAUMYIO XapaKTEPUCTUKY cooTHowweHus U/f, 3apas
napametpbl F04.03 ~ F04.08.

2: KBagpaTtuyHas xapaktepuctuka U/f.

MopaxoanT Anst LeHTPOBEXHbIX HAarpy30K, TakK1X Kak BEHTUNSATOPbI M HACOChI.

3: MonHocTbo pasgensHbin pexnm U/f.

Mpy wucnonb3oBaHWM [OaHHOW XapaKTEPUCTUKU BbIXogHas 4acTtota U
BbIXOgHOE HanpsixeHue MY He3aBUCKMMbI OTHOCUTENBHO APYr Apyra, BbIXogHas
YacToTa onpegensieTcs UCTOYHUKOM 3aJaHusl OMOPHOro curHana, a

BbIXOOHOE HanpsbkeHue onpegensietcs napameTpom F04.13 (McToyHMK
3afaHMs OMOPHOro curHana HanpsbkeHnst npu pasgensHoMm U/f). [anHbin
pexunmM 0BbIYHO NCNONb3yeTcs B MHAYKLUMOHHBIX MeYax U T. n.



4: YacTuyHo pasgenbHbin pexum U/f.

B atom cnyyae cooTHoLueHne U/f nponopumoHansHo, HO MPOnopLMOHansHoe
COOTHOLLEHNE MOXET OblTb YCTAHOBIIEHO WCTOYHMKOM 3a4aHWs OMOPHOro
curHana Hanpsbkenust F04.13, a cootHoweHne mexpy U/f Takke cBsdaHo C
HOMUWHAIbHBLIM HanpsH>KeHMeM W HOMMWHAanbHOW 4acTOTOW 3neKTpogsuratens
rpynnel FO2.

CooTHoLLeHne Mexay BbIxoaHbIM HanpsxkeHnem U MY u yactoton f:

U/f = 2*x*Unp/fo

2: KBagpaTtuyHas xapaktepuctuka U/f.

rAe X — 3ajaHue OMopHOro curHana 4vactotbl, UHO — HOMUWHanbHoe
HanpshxeHue anekTpogsuratens, fi—HoOMWHanbHas YacToTa aneKTpoABuraTens.

5 ~ 8: xapakTepucTuka COOTHOLUEHUSI Mexay MPSMON XapakTepucTUKOn U
KBaApaTUYHON.

®DyHKUMO- HasBaHue [unana3oH HacTPoWKu 3aBoa. Uzm.
HanbHbIN KOA yHKUMM 3Hau.

F04.01 MoBbIweHne 0,0% (aBTOomMaTn4eckoe 3aBucut u]
KpyTSiLLero NoBbILLEHNE MOMEHTA) ot
MOMeHTa 0.1%~30.0 % Mogenu
anekTpoAsurartens
1

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

1

OTceyka NOBbILLEHNS KPYTSLLEro MOMeHTa ycTaHaBnNvMBaeTCs B napamerpe
(F04.02). ®yHKUMS npumeHsieTcA Npyu HeOBXOAMMOCTM MOBLICUTE MOMEHT Ha
HU3KMX oBopoTax. HO CIMLIKOM BbICOKUIA YPOBEHb MOBBILIEHWUS KPYTSLLEro
MOMEHTa MOXET MPUBECTU K YBESIMYEHUIO BbIXOLHOMO TOKa, YTO MPUBOAUT
K neperpeBy anektpoasuratens. Korga noBbllLeHWE KPyTSLEro MOMeHTa
ycTaHoBreHo Ha 0%, npeoGpasoBaTenb YacToTbl BbIMOSHSAET aBTOMaTUYECKYt0
PEeryriMpoBKy KpyTSLLEro MOMeHTa.



V1. Hanpmkenne Npu aKTMBALMM N

BDVYHYIO

BbixogHoe Hanpskenne
YV, p——- il

BrixoaHas yacrtota

fy

Ve: Makc

1 1 yacToTa oTCeYKM NOBLILEHUA MOMEHTa

Puc. 6.6 — lNosbiweHue Kpymsujeco MOMeHma

fo HomuHaneHaA pabouan yactoTa

DyHKUMO-
HanbHbIW KOA4

HasBanue
yHKUUM

[unana3oH HaCTPOWKMU

3aBoa. Uam.

3Hau.

F04.03

YacToTa ToYku

1 Ha nomaHomn
XapaKTepucTvke
anekTpoasuratens 1

0,00 I'y ~ (F04.05)

0,00 'y [

F04.04

HanpsikeHue Touku
1 Ha nomaHomn
XapaKTepucTuke
anekTpoasuratens 1

0,0 ~100,0 %

0% ]

F04.05

YacroTa Touyku

2 Ha nomaHow
XapaKkTepucTuke
anekTpoasMratens
1

(F04.03) ~ (F04.07)

0,00 'y [

F04.06

HanpsixeHne Touku
2 Ha nomaHon
XapakTepucTvke
U/f anekTpo-
nsuratens 1

0,0~ 100,0 %

0% []

F04.07

YacrtoTa Touku

3 Ha nomaHon
XapakTepucTuke
u/f
anekTpoasuratens
1

(F04.05) ~ (F02.02)
(HoMWHanbHas YacTota
nsuratenst)

0,00 'y u

F04.08

HanpspkeHne Toukm
3 Ha nomaHown
XapaKkTepucTuke
urf
anekTpoaBuratens
1

0,0 ~ 100 %

0% []
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F04.03 ~ F04.08: nomaHas xapakTepucTuka onpegensietcs 3 Toukamu.

XapakTepucTuka AomkHa OblTb HACTPOEHa B COOTBETCTBUN C Harpy3o4HOM
XapaKTEPUCTMKON 3neKkTpoaBuratensi; criegyeT OTMETWUTb, YTO  [OIMKHO
BbIMOMHATECA COOTHOLUEHME MEXAY TPeMsl TOMKaMM HamnpsiKeHUst U ToYKamu

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

BentogHoe HanpAxEHWe

Paboyan yactota

' o

fi £ f fo

Puc.B-T Nomaxar xapakrepuctiea UF

W=Vl 1-3 TOYKK HANpPAMEHWA
fi-f3: 1-3 TouKKW vacToThl

Uj, — HoMMHaNbHOE HanpAKEHWE
INeKTRpoOBMraTens

fL- — HOMWHaNbHAA 4acToTa
INeKTpoaBsMraTens

DyHKUMO- HasBaHue J[nana3oH HaCTPOWKU 3aBog. Uam.
HanbHbIW KOA dyHKUMU 3Hau.
F04.09 KomneHcauus 0,0 ~200,0 % 0% o
CKOMnbXeHns
npun cKansipHom
ynpasneHun

KomneHcaums ckonbxenus U/f KOMNEHCUMpYeT OTKIIOHEHWE CKOpPOCTU
ACMHXPOHHOTO 3reKTPoABUraTens Npu yBeNMYeHUn Harpy3ku, Tak YTO CKOPOCTb
aneKkTpoABUraTens ocTaeTcsi CTabunbHOM NPy U3MEHEHUUN Harpy3Ku.

Ecnn ycunenne komneHcauum ckonbxenust U/f yctaHoBneHo Ha 100%,
TO KOMMEHCcaumnen 3nekTpoaBuraTens C HOMWHANbHOW Harpyskow SBRsSEeTCs
HOMMHAIbHOE CKOMbXEHWE aneKkTpoasuraTens.

B cnyvasix, korga CKOpOCTb 3nekTpogBuraTtens u 3afaHHOe 3Ha4YeHue He
coBnagatoT, HeobxoanMOo yCTaHOBUTL Bonee TOYHOe 3HaYeHVe KOMMEHcaLUMK.



®DyHKUMO- HasBaHue [urana3oH HaCTPOMKU 3aBoga. U3m.
HanbHbIA KOA byHKUMM 3Hau.

F04.10 KoadbdpnumeHt 0~200 64 u}
nepeBo3byxae-
HWS Npy
cKansipHoOM
ynpaBneHum

B npouecce 3amegnenuss MY npu BbICOKOMHEPLMOHHBIX Harpyskax
NPOVCXOAMUT NepeHanpsikeHne B 3BeHe NMOCTOSIHHOMO TOKa Mo NPUYMHE NOMbITKM
CcTabunusaummn CKOpOCTM Ha 3aaaHHOM yposHe. Yem Gonblue Ko3athdULUNEHT
nepeBo36yxaeHusl, TEM CUSIbHEE BbIMOSHAETC CTabunmaaums CKOpoCTu.

MpU  CAMWKOM BLICOKOM KO3(PULMEHTE NEPeBO3BYXKAEHUS MOryT
BO3HMKaTb Neperpy3ku no Toky.

B cnyyasix paboTbl ¢ ManoMHepLYOHHBIMMW Harpy3kamu 1 Npuy NOgKMHYeHNN
TOPMO3HOTO ~ PEe3ncTopa  PEKOMEHOYeTCA  YCTaHOBWUTb  KO3(hULMEHT
nepeBo36yxaeHus Ha 0.

®DyHKUMO- HasBaHue [lnana3oH HacTPoMnKku 3aBoga. U3m.
HanbHbIA KoA hyHKUUM 3Hau.
F04.11 KoadpdpuumeHt 0~100 % 3aBucut OT | O
nogasneHus mMoaenu
konebaHui npu
cKanspHom
ynpasneHuu

C nomoLubio gaHHOro KoaddumumeHTa MOXHO u3bexaTb konebaHus npu
pabote B U/f. Ecnun npu pabote aneKkTpoaBuratensi OTCyTCTBYIOT konebaHus,
BblbepuTe 0.

Mpy ncnonb3oBaHuy yHKUMM nodaeneHus konebaHui Tpebyetcs, 4ToGbI
napameTpbl HOMWUHANbHOIO TOKa 3MeKTPOABUraTeNsl M TOKa XOMOCTOro xoaa
ObINM KOPPEKTHBIMK, B MPOTUBHOM crydae 3hdeKT noaasrieHust konebaHuii
OyneT HeQoCTaTOYHbIM.

®DyHKLMO- HasBaHue [lnana3oH HacTPOMNKU 3aBopg. U3m.
HanbHbIA KoA yHKUUM 3Hau.
F04.13 McTouHnK 0: umcbpoBoit curHan B 0 m]
3afaHns napametpe F04.14
OMNOpPHOro 1: Al
curHana npu 2: Al2
pasaensHom 3: Al3 (cbyHKuUmMs oTcyTCTBYET
u/f B LCI(S) u LCI-GY/PY-1)

4: BbICOKOYACTOTHbIN
MMNYNbCHbIN BXxoa HDI
(cbyHKUMA oTCyTCTBYET

B LCI(S) u LCI-GY/PY-1)



5: MHOrOCTYneH4aTblil peXxum
ynpasneHus

6: MNK

7: NNO-ynpasneHve

8: npotokon casa3n ModBUS

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

0: Lindposoii curHan B napameTpe F04.14.

OnopHbLIN  CUrHan HanpsXXeHWs  YCTaHaBMMBAETCS HEerNocpeACTBEHHO
3HaveHnem F04.14.

1: AHanoroBbin Bxog Al1.

2: AHarnoroBbIl Bxog Al2.

3: AHanoroBeblii Bxog Al3.

OnOopHbLIN CUrHamn HanpsXeHUs OMpeAenseTcs aHanoroBbIMU BXOAHLIMU
Krnemmamm.

4: BbICOKO4aCTOTHBIN UMMynbCHbIA Bxog HDI

OnopHbLIN ~ CUrHam  HanpskeHWs  OMpeAenseTcs  BbICOKOYACTOTHbLIM
MMMYNbCHBIM CUrHanoM. XapaKTepUCTUKM WMMMYNbCHOrO BXxoAa: AumanasoH
HanpsbkeHus: 9 B ~ 26B, ananasoH yactoT: 0 kl'y ~ 100 k.

5: MHOrocTyneH4aTbIi peXxvum yrnpasneHns

Korga WCTOYHMKOM HanpsikeHVs SBNSIETCH MHOFOCTYMEeHYaTbii Pexum
yrnpaBneHus, napameTpbl 2pyminbl FO6 w epynnsi F12 yctaHasnuealT AN
onpefeneHns 3afaHHOro curHana v 3afaHHOro HanpshKeHUs.

6: MK

Korga uctouHmkom HanpsikeHus ssnsetca MK, Heobxogumo ycTtaHOBUTB
napameTpbl 2pynnbl F12 ans onpeaeneHys 3agaHHOro curHana HanpsbkeHust.

7: MNO-ynpaBnexne

CurHan HanpspKeHust reHepupyetcs B COOTBeTCTBUM € curHanom M-
ynpasneHusi. NogpobHee cM. B onucaHuu gpyrnmsi F10.

8: Npotokon cea3v ModBUS RTU

HanpspkeHne nocpeactBom uHTepdoenca csaAsu. Korga BbiOGpaH opuH
M3 BbIlUEYKa3aHHbIX WCTOYHWMKOB HampspkeHnss 1 ~ 8, BbIXOAHOW curHan
COOTBETCTBYET HOMUHAINBLHOMY HanpsikeHuto anektpogasuratens 0 ~ 100 %.

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

HanpsikeHus npu
pasgenbHom U/f



Bpems HapacTaHusa npu pasgensHom U/f — 3To Bpems, B TE4EHne KOToporo
BbIXOAHOE HanpsbkeHne nsmensetca oT 0 B o HOMMHaNbHOrO HanpskeHus
anektpoasuratens (F02.04), kak Noka3aHO Ha PUCYHKE HWXeE:

BbixogHoe Hanpsukerue (B)

HomMuHaneHoe HanpskeHue snekTpoasuraTens
OnopHoe 3HaueHHe HanpKeHUs

Bpems HapacTanus p

»
Bpems
Bpema cHueHuA
HapacTaHua

onopHore
Har

ONOpHOro

Bpewms (t)

.:j BpeMa CHIDKEHWA HanpsXKeHUA

Puc.6.8 — Bpemsi HapacmaHusi U CHUXeHUSI HarnpsiXeHusi

Mpynna FO5: YnpaBneHue pyHKUMAMU 3amT

®DyHKLUMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA KoA pyHKUMUU 3Hau.
F05.00 3awura ot 0: HeaKkTMBHa o
o6pbiBa asbl 1: aKTMBHa
Ha Bxoae

BbiGop 3awwmThl 0T 0bpbiBa BXOAHON hasbl.
MY mowHocTelo oT 18,5 kBT 1 Bbilie UMEKT AaHHY0 ONUMIO 3aLLMTbl, HO
MY mowHocTbio 15 KBT 1 HWXe, He3aBUCMMO OT 3HAYEHUS], YCTAaHOBINEHHOIO B
napametpe F05.00, He UMeIOT AaHHOW onuuun.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KOO OyHKLUM 3Hau.
F05.01 3awura ot 0: HeaKTMBHa 1 o
obpbiBa hasbl 1: aKTMBHa
Ha BbIxoae
BbiGop 3awwmThl oT 06pbiBa BEIXOAHON (hasbl.
®DyHKUMO- HasBsaHnue [lnana3oH HacTPOMNKU 3aBoga. Uam.
HanbHbIN KOfQ cyHKUMN 3Hau.
F05.02 PyHKUMS 0: HegencTBUTENBHO 0 o
MIHOBEHHOIO 1: TOpMOXXEeHne
CHUXEHNS 2: TOPMOXEHWE A0 OCTAHOBKN
YacToTbl Npun
OTKIMOYEHUN
nuTaHna
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F05.03 Bpewms onpegenexus 0,00 ~100,00 c 0,50 ¢c o

OTKIIOHEHUS
HanpskeHUst NUTaHns

F05.04 MuHUManbHbIA 60,0 ~ 100,0 % 80 % o
YPOBEHb HanpsikeHWst | (CTaHOapTHOE HanpsikeHne
Ha 3MT LUNHbBI)

Mpn BHE3anmHOM OTKMIOYEHUM MUTAHUSI 3@ CYET YMEHbLUEHWS BbIXOLHON
ckopocTu anekTpoasuratens, MY cHxaeT CKOPOCTb MOHVKEHUST HAMNPSHKEHUs!
3MT.

Ecnn F05.02 = 1, B MOMEHT cOOsl NUTaHUSI UMW BHE3anHoro nageHusi
HanpshkeHusi npeobpasoBaTenlb YacTOTbl CHWKAET CKOPOCTb, HO, Koraa
HanpspkeHue 3T Bo3BpaLlaeTcs K HopManbHOMY 3Ha4YeHuto, npeobpasoBaTernb
YacTOoThbl BbINOMHSAET PA3roH A0 ONOPHOro 3ajaHuns ckopocTn. OcHoBaHWeM Ans
HopManu3aauum HanpsixeHns Ha 3MMT SBnsSeTCs To, YTO HaNPSHKEHWE He BbIXOAUT
3a pabounit Aanana3oH HanpsKEHU U ANUTCA OOMbLUE YCTAaHOBMEHHOIO BpEMEHU
B napametpe F05.03. Ecnn F05.02 = 2, npun OTKNOYEHUN IMEKTPOIHEPTUM UNn
BHE3anHOM MOHMXEHUM HanpshkeHnst npeobpasoBaTenlb YacToTbl CHUXAET
CKOPOCTb 40 OCTaHoBa.

Bpeus onpeaeneHis BHesanHoro
rms——— A oTXAIOueKWS nUTaNMS (FOS 03)

b

oTKVouEHHA nUTAHNA (FOS.03)

\J

PaGouan yacToTa A

nuTaniA - F05.02=1 3aMeaneHne 4o oCTaHoR

4aCTOTa 3aMEANEHUS.

TouKE NepeKNIUeHNS
3 BpeuR
Bpe:

Bpewn

Bpema Bpems
o
Patouan uacToTa A 4 Topmakenun pasona
4

BHesanHoe OTENIOYEHHE

Iua— F05.02=2 samegnenme 4o ocTaHosa
uacToTa 3auenneHus,

TouKa i 3 Boein

Bpewn Bpema
[
3

Puc.6.9 — [elicmeus ripu 8He3arnHoOM OMKI/IHEHUU numaHusi

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Usm.
HanbHbIN KoL OyHKLUM 3Hau.
F05.05 KoahpmumeHT 0~100 0 u]

CHUXEHUs1 CKOPOCTU
npu NpeBbILLeHNN
HanpshxeHns

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



Mpn paboTe C BbLICOKOMHEPLIMOHHBIMW Harpy3kamm MOXEeT BO3HMKAaTb
nepeHanpsikeHve 3MT. OyHKUMS 3alWWTbl OT NepeHanpsikeHus onpeaensiet
MaKcuMarnbHbI ypoBeHb nepeHanpsixenus 3T Bo Bpems pabotbl MY 1 F05.06
(OTHOCKTENBbHO CTAHAAPTHOIO HaMpsKEHUS Ha LUMHE) U CKOPOCTb CHWXKEHMWS
BbIXOAHOW YacTOTbl NPY BO3HVWKHOBEHWUW NEepeHanpshKeHns.

Ecnn ycrtaHoBuTb 3HayeHne 0, YHKUMA CHWXKEHWS CKOPOCTW npu
nepeHanps>keHUn HeakTUBHa.

Hanpsxenue 3MT

TouKa NoTepPU CKOPOCTU NpuU /\
NpeBbIleHNN HanpsXeHua \ \

Bpems (1)

BobixoaHas yacroTa

Bpewma (1)

Puc. 6.10 — paghuk pabomsbi 3aujumsl om nepeHanpsiKeHus:

®DyHKUMO- HasBaHue [nana3oH HacTPOWKKU 3aBoa. Usm.
HanbHbIW KOA OyHKUMM 3Hau.
F05.07 KoadbduumeHT 0~100 20 o
CHWXKEHUS

CKOpOCTY Mpu
neperpyske 1o Toky

F05.08 Hacrtporika 100 ~ 200 % 150 % o
CHUXEHUS
CKOpOCTY Mpy
neperpyske 1o Toky

PyHKUMA 3alnTbl OT Neperpyskv No TOKy onpeaensieT MaKCMmarbHbIN
ypOBEHb TOKOBOW neperpysku Bo Bpemsi pabotel MY n F05.08, u ckopoctb
CHVDKEHUSI BbIXOAHOW 4acTOTbl NPU BO3HWKHOBEHUW neperpy3ku. MY Bbixoaut
Ha HOMUWHanbHble 06OPOTblI MPU CHWXEHUW TOKa, Kak Ha pucyHke 6.9. Yem
BblLUe KOI(MULNEHT, TEM BbICTpEE CHUXKEHUE CKOPOCTH.

Korga koadbdumumeHT yctaHoBneH Ha 0, OyHKUWUSI CHMKEHMSI CKOPOCTU
OTKMKoYaeTcs.



Cwna ToKa Ha BbIXOAS b

Touka noTepn /\\

CKOPOCTH NpH

I
repermysie no 100y ! :
|

Bpewia (1)

|
|
|
I
i
BbixopHas yacTora } :
]
|

~
LT |

KoatbehiueHT noTapw ckopocTin
ANA 3aKTEI OT BLIXOAHOM Neperpyakd no Toky (F05.07)

Bpems (t)

Puc.6.11 — pagpuk pabomsl 3aujumsl om rnepegpy3sKu rno moky

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIW KOA OyHKUMM 3Hay.
F05.09 Mpepynpexagexnne | 0: HeaKTUBHO 1 u]
0 neperpyske 1: aKTMBHO
anekTpoasuratens

F05. 09 = 0: 3awmTa anekTpoaBuratens ot neperpy3kv HeakTUBHA, MOXET
BO3HWKHYTb PUCK Neperpesa anekTpoasuratensi.

F05. 09 = 1: ato Bpems, KoTOpoe 0b6paTHO NPONOPLMOHANBHO 3aBUCUT OT
XapaKTepUCTUKM 3aLLMTbl neKTpoaBuratensi ot neperpy3sku. paduk c obpaTHo
NponopLMoHanbHON  BbIAEPXKON BpeMEHW 3alluuTbl 3dneKkTpoasuratenss ot
neperpysku BoipaxeH: 220 % * (F05.10) * HOMMHaNbHLIN TOK 3NeKTpoaBUraTens
ANUTENbHOCTBIO 1 MUHYTa, NpeaynpexaeHne o neperpyske ariekTpoasuraTens;
150 % * (F05.10) * HOMWHamMbHLIN TOK 3neKkTpoABWUraTens AMUTENbHOCTbLIO
60 MuHyT. [lonb3oBaTenb [OOMKEH PYKOBOACTBOBATLCS  (PAKTUYECKON
neperpy3oyHon cnocobHOCTLIO anekTpoasuratens. Ecnv sHayeHne 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
npegynpexaexvst
0 neperpyske
anekTpoaBuratens

F05.11 YcrtaBka 50 ~ 100 % 80 % o
npepynpexneHns
0 neperpyske
anekTpoasuratens



OTa yHKUMS ncnonb3yeTcs AnS NoAaady B CUCTEMY YNpaBrieHUs curHana
npeaynpexaeHns Ha BbIXOAHbIE KINeMMbl nepepd cpabaTtbiBaHMEM 3aluUThbl
anekTpoasuratenss ot neperpy3kn. KoadduvumeHT uncnonb3yetca  Ans
onpefeneHns ypoBHsA obHapyXeHns npeaynpexaeHvs nepea cpabatbiBaHnem
3aWnThl 3nekTpoaBuratens oT neperpyski. Yem 6Gonblue 3HaveHue, Tem
paHblue cpabaTbiBaeT npeaynpexaeHve. Korga 3HaveHue BbIXOOHOMO ToKa
MY GonbLue, Yem xapakTepucTuKa 3alumTbl OT neperpysku n napametp F05.11,
MHOTOYHKLMOHanbHas uudpoBasa BbixogHas knemma Y Bbigaer curHan
npeaynpexaeHus o neperpyske anekTpoasuraTens.

DyHKUMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoga. U3m.
HanbHbIA koA pyHKUMUU 3Hau.
F05.12 Bbi6op 3awwmnThl B 0: HeaKTuBHa 0 o

XOJIOCTOM pexunme 1: akTUBHa

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

F05.14 Bpemsi 0,0 ~60,00c 10c o
ob6HapyxeHus

nageHnsa Harpyskm

Ecnu dyHKLMS 3aLLMThl OT XONOCTOrO X04a akTMBHA, KOrAa BbIXOAHOW Tok MY
MeHbLLEe YpoBHS1 06Hapy»keHus xonocTtoro xoaa F05.13, a npogomkutensHOCTb
npeBbIlLaeT Bpems 06HapyxeHns nageHns Harpysku F05.14, BbixogHas yactoTa
npeobpasoBatens 4acToTbl aBTOMATUYECKW CHUXAETCHd [0 HOMWHAIbHOW
YyacToTbl 7%. Ecnn ypoBeHb Harpysku BOCCTaHaBNMBaETCS BO BPEMS 3aLUMThI
oT xonocTtoro xoga, MY aBToMaTuyeckn BO306HOBNSET paboTy C 3agaHHON
YacToToMN.

DyHKUMO- HasBsaHue [nana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOA, dbyHKUMM 3Hau.

F05.15 3HaueHue 0,0 ~ 50,0 % 20 % o
obHapyxeHus (F00.03 makcumanbHas
npeBblLLEHNS YyacToTa)
3aaHHON
CKOpOCTH
F05.16 Bpewmsa 0,0 ~60,00 c 10c o
o6HapyxeHus
npesBbIiWweHna
3aaaHHoi
CKOpOCTH
Ota dyHKUMA gocTynHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.
Korga MY obHapyxuBaeT, 4To dakTu4eckas CKOpOCTb 3reKkTpoaBuraTens
NpeBbILIAET OMOPHYK YacToTy, MpeBblllaeT 3HavyeHue ObHapyXeHHOro
3HaveHuns F05.15, a npogomxutensHoCcTb npesbilwaeT Bpems F05.16,



NosIBMSIETCA aBapuiiHbIN CUrHaN HeMcnpaBHOCTU npeoGpaaoBaTenﬂ HacToTbl
E035.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHBLIA byHKUMN 3Hau.
Kon
F05.17 3HaueHne 0,0 ~50,0 % 20 % o
obHapyxeHust (F00.03 makcumanbHas yactota)
OTKIOHEHUS!
cKOpOCTYH
F05.18 Bpems 0,0~60,0c 50c o
obHapyxeHust
OTKIIOHEHUS
cKoOpoCTY

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

Ecnu oTknoHeHue 6Gornblle 3agaHHOro 3HaveHus B napametpe F05.17,
a npogjomkuTenbHocTb 6Gonblue, 4YeM Bpemsi ODHapyXeHWUst OTKITOHEHWS
ckopocTu B napameTpe F05.18, nogaetca aBapuiHbIN CUrHaN HEUCNPaBHOCTU
npeobpasosatens 4yactotel E034. Mpu yctaHoBke B napamertpe F05.18 0,0 c.
YHKLMS HeaKT1BHa.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBoa. U3m.
HanbHbIN KOg OyHKUMM 3Hau.
F05.19 Konunuectso 0~20 0 o
aBTOMaTUYECKUX

nepesaryckoB npu
cpabatbiBaHUM
3awmT

YCcTaHOBUTE KONMYECTBO nepesanyckoB Nnpu BO3SHUKHOBEHUN OLLMGKM.

®DyHKUMO- HasBaHue J[rana3oH HaCTPOMKK 3aBoa. U3m.
HanbHbIN KOp, OyHKLUMM 3Hau.

F05.20 WHTtepsan mexgy | 0,1~100,0c 1,0c [u}
aBTOMaTUYECKUMU
nepesarnyckamu
npu
cpabatbiBaHum
3awmT

YctaHoBuUTE Bpems, Yepe3 kotopoe MY gomkeH BbINOMHUTHL nepesanyck
nocre nosiBNeHns oLMoKN.

DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIN KoA hyHKUUM 3Hau.
F05.21 Bei6op 0: ocTaHOB MO UHEpLUUKN 00000 u]
AeicTBus npu 1: OCTaHOB C 3ameasieHnem

cpabatbiBaHum 2: npoporxeHne paboTbl



3aLUTBI.
BapuaHTt 1

Paspsig eauHvu: neperpyska
anekTpoasuratens (E007)
Pa3psig necsitkoB: 06pbIB
BXoAHOM hasbl (E012)

Paspsia coTeH: 06pbIB BbIXOAHOM
asbl (E013)

Pa3psap Tbicsiv: BHELUHSS
owmbka (EO0D)

Pa3psig AecsiTkoB ThicsY: 06pbIB
CBSI31 MO CETEBOMY NPOTOKOIY
(E018)

F05.22

Bei6op aenctens
npwv cpabatbiBaHUK
3aLWmThl.

BapuaHTt 2

0: 0CTaHOB MO MHEPLMK

1: OCTaHOB C 3amMeAneHnem

2: npopormkeHne paboTbl
Paspsig eauHnu: cboii B pabote
3HKoAepa/nnaThbl pacLuMpeHuns
PG (E026)

Pa3psapn necaTkos: peseps
Pa3psp coTeH: peseps
Pa3psap Tbicsiv: neperpes
anekTpoasurarens (E036)
Pa3pspg AecsaTKoB ThicaY:
[0CTUrHyTO obLlee Bpemst
pabotbl (E020)

00000 o

F05.23

Bbi6op aenctans
npu cpabatbiBaHUn
3aLWmThI.

BapwuanTt 3

0: ocTaHOB MO UHepLUUn

1: OCTaHOB C 3amMeAneHnem

2: npoporkeHne paboTbl
Paspsia eavHWL n AecsTKOB:
peseps

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

Pa3spsig Thicsiy: XonocTon xon,
(E030)

Pa3pspa necaTkoB Thicsy: 06pbIB
curHana obparHoii cBsi3n npu
NA ynpaenexun (EO2E)

F05.24

Bbi6op aenctaus
npu cpabarbiBaHun
3aLWmThI.

BapuaHTt 4

0: ocTaHOB MO MHEpLUN

1: 0CTaHOB C 3ame/ieHneM

2: npopormkeHne pabotbl
Pa3psa eanHuL: oTKnoHeHne

OT 3agaHHon ckopocTun (E034)
Pa3psig necsTKoB: NpeBbiLLeHNe
3aaaHHol ckopocTu (E035)
Pa3psig coTeH: HekoppekTHble
napameTpbl afeKTpoABUraTens

00000 o
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Mpn BblGOpe 3HayeHns O Ha gucrinee MY oTtobpasuTtcs EO** wn Gymet
BbIMOMHEH OCTaHOB.

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

Mpw BbIGOPE 3Ha4YeHnA 2 Ha avcnnee N4 otobpasuTes A**, u MY npogomxut
paboTy Ha YacToTe, ycTaHOBMEHHON B napameTpe F05.26.

DyHKUMO- HasBaHue [rana3oH HaCTPOMKH 3aBoga. Uam.
HanbHBLIN KOA byHKUMMN 3Hau.
F05.26 YactoTa npu 0: npogomkeHne paboTebl Ha 0 o
BblbOpe AeNCTBUA | TekyLuen yactoTe
“npopomkeHne 1: npopormxeHne paboTbl Ha
pa6otb!” OMOpPHON YacToTe

2: npoporxkeHne paboTbl Ha
MakcuMarbHol YactoTe

3: npopomkeHne paboTbl Ha
MWHUManbHO YacToTe

4: npogomkeHve paboTbl Ha
aBapuiiHON YacToTe

YacToTa npu Bbibope dyHkumm «MpogomkeHne paboTbi».

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIW KOA pyHKUMUU 3Hau.
F05.27 Kog cobbiTust 0: oTCcyTCTBME HencnpasHoCcTen - o
Ne1 (nocnepgHee 1: npeBbILLEHWe ToKa npu
3admKenpo- pasroHe (E004)
BaHHoe cobbiTne 2: npeBbllLEHWe ToKa npu
B XypHane 3amMeaneHnn unu TOpMOXEHUN

HewucnpasHocTent) | (E005)
3: npeBbllLEeHWe ToKa Npu
F05.28 ESS coBbiTnA nocTosiHHow ckopoctu (E006)
- 4: npeBblLLEHNE HanpPsHKEeHNs
(npeanocneaxee 3MT npwu pasroHe (E002)
sacukc. cobkiTue 5: NpeBbILIEHNE HanpPsHKeHUs

B XypHane . 3MT npu 3ameqneHnm unm
HeucnpaBHOCTeW) TopMoxkeHm (E00A)

F05.29 Kop cobbitusi Ne3 6: NpeBbILLEHNE HaNPsXXeHUs! - o
(npeabloylwee 3MT npu NOCTOSIHHOW CKOPOCTU
3acpukcmposaHHoe | (E003)
cobbiTve B 7: NOHWXEHHOe HanpsbkeHne
XypHane 3MT (E001)

HeucnipaBHocTen) | 8: Neperpyska anektpoasuratens

(E007)

9: neperpyska npeobpasosarens
yacTotbl (E008)

10: 06pbIB BXOAHOW chasbl (E012)
11: 06pbIB BbIXOAHOM (ha3bl
(E013)



12: neperpes cy1noBoro Moayns
(EOOE)

13: neperpy3ka TOPMO3HOIo
pesuctopa (E014)

14: HencnpaBHOCTb KOHTaKTOpa
vnu nnatbl nutanus (E017)

15: nonb3oBaTenbCkuii 0Tka3s
(EOOD)

16: ownbka cBsI3N ceTeBoro
npotokona (E018)

17: ownbBka n3mMepeHusi Toka
(E015)

18: owwmbka npv naeHTUMKaLMK
napameTpoB aneKkTpoaABUraTens
(E016)

19: 4OCTUrHYT NpeAen BpeMeHn
pabortel (E020)

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

22: 06pbIB curHana obparHon
cBsi3v npu MUA- perynuposaHum
(EO2E)

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

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

28: OTKMOHeHe OT 3aaHHoN
ckopocTtu (E034)

29: nonbITKa NepekoYeHns
Mexzy anekTpoasuraTens B
npouecce pabotbl (E038)

30: npeBbilLEeHNE 3aaaHHON
ckopocTtu (E035)

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

KypHan cobbituii doukenpyet 3 nocnegHue cobbitua MY. 0 — otcyTtcTBre
HeuncrnpaBHOCTEW, a 3Ha4yeHve B AnanasoHe 1 ~ 32 cooTtBeTCcTBYeT 32 Koaam
cobbITUI.

O6paTuTe BHUMaHWe, YTOo KOf COObITUS M3 XypHana He COOTBETCTBYET
dakTnyeckomy Homepy cobbITus (OH ykasaH B ckobkax). [ins 6onee nogpobHoro



onncaHunsa HeI/ICI'IpaBHOCTeIZ 1 BO3MOXHbIX COCOOOB MX YCTpaHeHusa cm. ariasy

8.
DyHKUMO- Ha3BaHue dyHKUMMU [nana3oH HacTponku 3aBogp. Usm.
HanbHbIW koA 3Hau.

F05.30 Pa6ouas yactota - - o
npwv cobbiTum Ne1

F05.31 BbixogHow TOK npu - - o
cobbiTum Ne1

F05.32 HanpsikeHve 3BeHa - - [a]
NOCTOSIHHOTO TOKa
npu cobbiTum Ne1

3HayeHus COOTBETCTBYHOT

pabouen

vacToTte,

HanpsbkeHuto Ha 3T nNpu TekyLLe HeMCnpPaBHOCTU.

BbIXOOHOMY TOKYy MU

KrneMM npu cobbITum
Ne1

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Uzm.
HanbHbIN KO byHKLUM 3Hau.
F05.33 CocTosiHME BXOOHbIX | - - o

| BiTo [ Bit8 | BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 | BIT1 | BITO |

HDI

S9 S8 S7

S6

S5 S4 S3

S$1

Korga knemma Haxogutcsi B coctosiHum «BKI», cooTBeTcTBYtOWMI el GUT
B ABOMYHON cucTeme paBeH «1», a B coctosiHum «BbIKIT» — «0», ntorosbim
cocTosiHueM b6yaet Habop Bcex 3Ha4YeHNn BUTOB, NepeBeAeHHbIN B eCATUYHOE

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

BbIXOJHbIX KINeMMm
npwu cobbiTumn Ne1

| BIT4 | BIT3 | BIT2 | BIT1 | BITO |

D02

MO1

RA TA  FMP

Korga knemma Haxogutcst B coctosiHum «BKI», cooTBeTcTBYIOWMIA e 6UT
B ABOMYHON cucTeme paBeH «1», a B coctossHum «BbIKIT» — «0», ntorobiM
cocTosiHueM byaet Habop Bcex 3Ha4YeHuin BUTOB, NepeBedeHHbIN B 4eCATUYHOe

3Ha4yeHune.

INSTART®
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DyHKUMO- HasBanue [unana3oH HacTPoOWKKn 3aBop. N3m.
HanbHbIN KOA byHKUUM 3Hau.
F05.35 CocrosHue MY - o
npu cobbitum Nel
F05.36 Bpewms B pexume - o
ocTaHoBa npw
cobbiTum Ne1
F05.37 Bpewmsi B pexvme - o
paboTbl npu
cobbiTum Ne1
BpeMﬂ B peXnme oCtaHoBa U pa6OTbI Ha MOMEHT NoABNeHUs ownokn Ne1.
®DyHKLUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOO OyHKUMM 3Hau.
F05.38 Pabouas yactota | - o
npu cobbiTn Ne2
F05.39 BbixogHoOW TOK - [u}
npv cobbiTn Ne2
F05.40 HanpsikeHve - u]
3BeHa
NOCTOSIHHOTO TOKa
npu cobbitun Ne2
F05.41 CocTosiHue - o
BXOAHbIX KNemMM
npwu cobbiTn Ne2
F05.42 CoctosiHne - o
BbIXOAHbIX KNIEMM
npu cobbiTum Ne2
F05.43 CocrtosiHue MY - o
npu cobbiTumn Ne2
F05.44 Bpewms B pexumve - o
ocTaHoBa npw
cobbiTn Ne2
F05.45 Bpewmsi B pexumve - o
paboTbl npn
cobbiTn Ne2
F05.46 PaGoyas yactota | - o
npu cobbiTum Ne3
F05.47 BbixogHown Tok - o
npu cobbiTum Ne3
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F05.48 HanpsixeHnne 3BeHa - - u]
NMOCTOSIHHOIO TOKa
npu cobbitum Ne3

F05.49 CocTosiHue BXOOHbIX | - - o
KNnemMm npu cobbITum
Ne3

F05.50 CocTosiHne - - =

BbIXOAHbIX KNeMM
npv cobbiTvmn Ne3

F05.51 CocTosiHue MY npu - - o
cob6bITn Ne3

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

F05.53 Bpewms B pexume - - m]
paboTbl npu
cobbITn Ne3

Onucanune napametpos 05.38 ~ 05.53 aHanorn4Ho napameTpam

05.30 ~ 05.37.
®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbIW KOA byHKUMMN 3Hau.
F05.56 ABapuiiHas yactota | 0,0 ~100,0 % 100 % o

Korgna BblbpaH pexum paboTbl NpyM BOZHUKHOBEHUW OLUMOKU Ha aBapuUiHOM
yactoTe, T0 B napametpe F05.56 yctaHaBnuBaloT 3Ha4YeHWe B MpoLueHTax ot
MakcumanbHon 4actotbl. (100 % COOTBETCTBYET MakCUManbHOM YacToTe
F00.03)

DyHKLMO- Ha3BaHue cyHKLumM J[rana3oH HaCTPOMKK 3aBoga. Usm.
HanbHbLIW KOA 3Hau.
F05.60 Mopor cpabatbiBanus | F05.04 ~ 100,0 % 90 % o
3aLmMThI NPU HU3KOM
HanpsixeHun

Mpynna F06: ®yHKLMN BXOAHBLIX KNEMM

Cepus LCI umeet 6 uMdppoBbIX BXOAHbLIX KNeMM, 3 aHarnoroBble BXOAHbIE
knemmbl. Ecnu Tpebyetcs Gonblue BXOAHbIX U BbIXOAHLIX KNEMM, AOCTYMHbI
[OOMONHUTENbHbIE  MHOTO(YHKLMOHAmNbHbIE MnaTthl  pacluMpeHns Bxodos/
BbIxodoB. [lnata pacwwupeHnss BXOOOB W BbIXOAOB uMeeT 4 uudpoBbIX
Bxoga (S7 ~ HDI), B koTtopbix HDI MoOXeT ucnonb3oBaTbCsA Kak knemma
BbICOKOCKOPOCTHOIO UMMYIbCHOMO BXOAA.



DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBoga. 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 dyHKLuM 0~50 4 o
Knemmbl S3

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

F06.04 Bbi6op hyHKLMM 0~50 12 u]
Knemmbl S5

F06.05 Bbi6op dhyHKLMM 0~50 13 u]
KnemMmbl S6

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

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

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

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

OTM napameTpbl MCMOMb3yTCA ANA YCTAHOBKM (DYHKUMM  LUGPOBLIX

BXOAHbIX Krnemm (pyHKUMM KnemMMm
3HayeHu ot 0 oo 50 — B Tabnuue.

Tabnuua 6.2 — OnucaHne 3Ha4eHun

He MoryT ay6nupoBatbes). OnucaHue

3apaHHoe DyHKUMA OnucaHue u Ha3Ha4YeHne
3HayeHune
0 Het dpyHkummn [axxe npu Hanu4uMmM curHana Ha Bxoae
He BbIMOMHAETCS HUKaKUX PYHKLWNA.
Hewncnonb3yemble KnemmMbl MOXHO
YCTaHOBUTb B COCTOSIHWE «HET (PYHKLIMM» BO
n3bexaHne NOXHbIX cpabaTbiBaHWIA.
1 Myck PyHKUMM paboThl B NPSIMOM 1 0B6paTHOM
HanpasneHun.
2 PeBepc
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10

1"

12

13

14

TpexnpoBOAHON pexum
ynpaenexus (CTOI)

ToN4YKOBBIV PEXUM,
BpalleHve Bnepes

ToNYKOBBIV PEXUM,
obpaTHoe BpalleHue

OcTaHoB No nHepLun

Mepesanyck npu
BO3HUKHOBEHWW OLLMOKM

Monb3oBaTenbckas
owmbka

YBenuyeHvne 4actoTbl

YMeHbLUEHNE 4acToTbl

C6poc Ha OnopHyto
YacTtoTy

Knemma 1
MHOFOCTYNEHYaToro
pexuma

Knemma 2
MHOFOCTYNEHYaToro
pexuma

Knemma 3
MHOrOCTYneH4YaToro
pexuma

PyHkuma «CTOM» npu TpexnpoBoAHOM
pexwume ynpaenexusi. NMogpobHee — cm.
onvcaHue gyHkUMoHaneHoro koga F06.13.

Pabo4yasi yacToTa TONYKOBOroO pexuma,
BpeMsi pasroHa 1 3amMmeAsIeHnst TONYKOBOro
pexuma. CM. nogpo6HOe onucaHve
napametpoB F09.06, F09.07, F09.08.

Mocne nonyyexusi komangbl «CTOM»
MY npekpalyaet nogavy HanpshkeHUs Ha
anekTpoaBuWraTterb, NpoLecc ocTaHoBa
He KOHTponupyeTcs npeobpasoBaTenem
4acToThbl.

HaHHas dyHkuma obecneunBaeT yaaneHHbIn
nepesanyck npu BO3HUKHOBEHWW OLLIMOKM.
Kronka cbpoca Ha naHenu AencTByeT Takum
e obpasom.

Mpu nocTynneHnn nonb3oBaTenbCKoi
owwmbku MY coobLiaeT o HemcnpaBHOCTH
EOCM.

3afaHune yBenmyeHns Unum yMmeHbLLIeHUs
4acToTbl, KOrJa YacToTa 3a4aeTcs BHeLHUM
TepMuHanom. Koraa NCTOYHUK 3adaHust
OMOPHOTO CUrHarna yCTaHOBMEH C KHOMOK
naHenu ynpaeneHus, onopHyto YacToTy
MOXHO YCTaHOBUTb C MOMOLLbIO KHOMOK
«BBepx»/«BHU3» UNK KNemMM ¢ yHKLMSMU
«yBermyeHne 4acToTbl»/«yMeHbLLEHNE
4acToTbI».

PDyHkuma cbpoca Heobxoguma, YTobbI
BOCCTaHOBWTb 3aJaHHYI0 4acToTy A0
OMOPHOTO 3HAYEHUs!, YCTAHOBMEHHOIO B
napametpe F00.10.

YacTtoTa 3aaetcs ¢ NOMOLLbIO YeTbIpex
KMemMM, KoTopble MOryT 0GbeANHATLCS B
KOMOUHaLun ans nonyyeHns 16 ckopocrten.
Bonee nogpobHyto nHdopmaLumio cMm. B
Tabnuue 6.3.



15 Knemma 4
MHOFOCTYNEeHYaToro
pexuma
16 May3a BpalueHus MY BbINONHAET OCTaHOB, HO BCE NapaMeTpbl
coxpaHsitoTcsi. [ocne ncyesHoBeHWst
curHana MY BosepallaeTcs B paboyee
COCTOsIHUE.
17 BbiGop BpemeHu pasroHa | Bbibop BpemeHv nocpeacTBom kombuHaumm
W 3aMeAnieHuns], knemva [OBYX KneMm Ansi Bblbopa Mexay YeTblpbMsi
1 BMAAMM pasroHa u 3ameanenus “llodpobHee
- cM. mabnuuy 6.4
18 Bbi6op BpemeHu pasroHa
W 3aMeanieHus], knemva
2
19 Knemma BbiGopa MepeknioyeHne mexay kaHanamu «Ax» un
WCTOYHMKA 3adaHuns «B»
OMOPHOro cUrHana
20 Bbi6op ncTOYHMKA Ecnun F00.01 = 1, To AaHHas knemma byaet
KOMaHZ nyck/OCTaHoB, BbINOSHSATb NEPEKIOYEHNE NCTOYHMKA
knemma 1 3aAaHusa KOMaHzbl 3anycka Mexay
BXOAHBLIMU KNeMMamMu 1 naHenbto. Ecnu
F00.01 = 2, To AaHHas knemMma byaet
BbINOSHATb NEPEKoYEHNE UCTOYHMKA
3afaHnsa KOMaHbl 3anycka Mexay ceTeBblM
NPOTOKOMOM W MaHENbIO.
21 3anpeT pasroHa u BriokvpoBka curHanoB M3mMeHeHWUs ONOPHOro
3ameaneHust CUrHana oT APYrux UCTOYHWUKOB (KpoMme
KOMaHZbl BbIKMIOYEHNS).
22 Maysa NNO-ynpaeneHne | OcTaHOB UHTErpanbHON COCTaBMsoLWEN
M- ynpaenenus. JanbHenwas pabota
BbINOSHSAETCS Ha TEKYyLLEeN BbIXOAHOW
yacroTe.
23 C6poc cocTosiHus MK C6poc TekyLero coctosHus MK k
HayanbHOMY.
24 May3a Bobynsuun MpeobpasoBartenem 4acToThbl
OCyLLeCTBNSETCA nogaya BbIXOQHOrO
HanpskeHUs Ha LeHTpanbHo YacToTe,
a pyHkuma BOGYyNALMM BpEeMEHHO
OTKMHYaeTcs.
25 Bxopg cyetunka BbinonHeHne otcyeTa MMMynbcoB
26 C6poc cyeTtunka C6pocC AaHHbIX CO CYETYMKA
27 KoHTponb gnuHbl BbinonHeHve otcyeTa ANUHbI
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28

29

30

32

33

34

35

36

37

38

41

C6poc AnuHbI

3anper ynpaenexus
KPYTALMM MOMEHTOM

Bbicoko4acToTHbIN
VMMYMbCHBIV BXOA,
(Tonbko anst HDI)

HemeaneHHoe
TOPMOXEHUe
NOCTOSIHHBIM TOKOM

Bxopa BHeLHen ownGku
(HOpManbHO-3aMKHYTbI)

3anpeT Ha N3SMeHeHune
WCTOYHUKOB 3a4aHuA
4acToTbl

O6patHoe MANAO-
ynpasrnexue

BHeLwuHWi ocTaHoB 1

Bbi6op vcToYHMKa
KOMaHp, Myck/oCTaHoB,
Kknemma 2

May3a NA-ynpasneHus

Knemma nepekntoyeHus
mexay napameTpamm
anekTpoasurarenein

C6poc faHHbIX ANUHbI

MpeobpaszoBaTens 4acToThl He BbINOMHAET
PEerynmpoBKy KpyTSILLEro MOMEHTa.
Mpeobpa3soBarenb YacToTbl paboTaeT B
pexume ynpaBneHusi CKOPOCTbHO.

Bxog HDI BbinonHseT yHKUMI0 BXOAHON
MNMMYNbCHOWM KNEMMbI.

Korga curHan Ha knemme aktueeH, MY
NepeknoYaeTcsl B COCTOSIHUE TOPMOXKEHNS
NOCTOSIHHBIM TOKOM.

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

Korga curHan aktuseH, MY He pearvnpyet Ha
M3MEHeHMs OMOPHOro CUrHana.

Korga curHan akTuBeH, HanpaBneHue
pencrensa NNO-ynpasneHns
NPOTUBOMONOXHO HarpaBneHuio,
ycTaHoBneHHoMy napameTtpom F10.03.

Mpwv ynpaBneHun ¢ naHenu BbINOSHSAET
yHKUMIo kHomkn « CTOMM» Ha naHenw.

Mcnonb3yetcs Ans nepekrioveHns Mexay
yNpaBrieHWeM C KIIEMM 1 MO CETEBOMY
npotokony. Ecnu B kayecTBe BapuaHta
ynpasrieHus BblIGpaHbl KNeMMbl YpaBieHus,
TO NpY aKTUBHOM CUrHarne BbINONTHAETCS
nepeknioyeHne Ha ynpasneHue no ceTeBomy
npoTOKONY.

Korga curHan aktuBeH, pyHkums
nHTerpuposanusa npu NUA-

ynpaBneHUn NpuocTaHaBNMBaETCs, HO
nponopuuoHanbHas u guddepeHumansHas
perynnpoBKa OCTaloTCs AENCTBYOLLUMM.

Korga curHan aktueeH, 1o MY
nepeknoyaeTcs Ha rpynny 2 napaMmeTpoB
anekTpoaBuratensi; nogpobHoe codepxaHve
cM. 8 mabnuuye 6.5.



43

46

47

48

49

50

Tabnuua 6.3 OnucaHne yHKUMN

Knemma
MHOro-
cTyneHyaToro
ynpasneHus 4

Bbikn.

Bobikr.

Bbikn.

MepekntoveHne mexay
napametpamu M-
ynpasneHus

MepekntoyeHne mexay
pexumamm ynpasneHus
Mo CKOPOCTU/MOMEHTY

ABapuiiHbIi OCTaHOB

BHeLuHWI ocTaHoB 2

3amepnneHuve ¢
TOPMOXEHUEeM
NMOCTOSIHHBIM TOKOM

C6poc BpemeHu B
paboyeMm pexvme

Knemma Knemma Knemma Homep MapameTtp

Koraa ycnosvem nepekniodeHus mexay
napametpamu M[-ynpaeneHns senseTtca
BxoaHasi knemma (F10.18 = 1), npu
HeaKTUBHOM cuUrHane Ha knemme, 1o MY
ncnonbayeT F10.05 ~ F10.07. Ecnu curkan
Ha knemme akTueeH, To MY ncnonb3syer
F10.15 ~ F10.17.

Koraa knemma HeakTuBHa, MY pabotaet
B pexume, onpefeneHHoM napaMmeTpomM
F03.23, Ho Korga knemma akTuBHa, MY
nepeknioYaeTcs B APYroi pexum.

Korga knemma aktuBHa, MY
OCTaHaBMMBaETCA Ha MakCUMarnbHOW
CKOpOCTK, @ TOK B NpoLiecce 0cTaHOBa
orpaHuymBaetcs. Jta yHKUUS
ncnonb3yetcs B TOM crny4yae, korga M4
[OMKeH BbITb BbIKMIOYEH, KaK TONbKO
cucTeMa nepevaeT B aBapuMnHoOe COCTOSIHME.

B nio6om pexume ynpaBneHus AaHHas
PYHKLMS MOXET UCMONb30BaTbCA ANst
yMeHbLUEeHNs BpeMeHn 3ameanexus MY,
[aHHoe Bpemsi 3amenneHnst pukcmpyetcs
Ha BpeMeHu 3ameanenuns 4.

Korga knemma aktmBHa, MY cHavana
CHWDXAET CKOPOCTb [0 YacTOThl Ha4ana
OVHAMUYEeCKOro TOPMOXEHUS], @ 3aTem
nepeknioYaeT B COCTOSIHNE JAMHAMUYECKOrO
TOPMOXEHMUSI.

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

KféMM MHOroCTyneH4aToro ynpasneHusa

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

Bbikn. Bbikn.
Bobikn. Bbikn.
Bbikn. Bkn.

Bhbikn. CryneHb | F12.02
1

Bkn. CtyneHb | F12.03
2

Bbikn. CryneHb | F12 .04

3



Bbikn. Bbikn. Bkn. Bkn. CtyneHb | F12.05
4

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

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

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

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

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

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

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

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

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

Bkn. Bkn. Bebikn. Bkn. Crtynevb | F12.15
14

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

Bkn. Bkn. Bkn. Bkn. Crynewb | F12.17
16

Korga onopHbIM curHan 3agaétca MHOroCTyneHYaTbiM  yrpaBrneHneM,
3HavyeHne B napametpax F12.02 ~ F12.17 cooTBeTCTByeT MPOLEHTY OT
MaKCUMarbHOW BbIXOAHOW YacToTel B napameTpe FO00.03.

MHorocTyneHyaToe ynpaBrieHMe MOXeT WCMonb30BaTbCs ANA 3adaHus
onopHoro curHana NMO-perynatopa, 3agaHusi HanpsbkeHUs AnNs pasgenbHOro
pexuma U/f n T.4. B AONONHEHNE K MHOTOCTYNEHYaToOMy yrnpaBreHuto pyHKumen
CKOPOCTM, 4TOGbI YAOBNETBOPUTL HEOBGXOAMMOCTb B MEPEKIIIOYEHUN Mexay
pasnnyHbIMK 3a4aHHLIMU 3HAYEHUSAMU.
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Tabnuua 6.4 — OnucaHue knemMm gyHKUMW BbIGOpa BpeMeHW pa3roHa v 3aMeasneHns

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

Tabnuua 6.5 — Onucaxune knemm dyHKLMM BbiGOpa NepeknioveHns Mexay AByMs
Habopamu napameTpoB 3MeKTpoaBUraTens

Knemma Ha6op napameTtpoB MapameTpbi
anekTpoaBuraTens
Bbikn. Ha6op Ne1 Mpynna FO2
Bkn. Habop Ne2 lpynna F15
DyHKUMO- HasBaHue [Anana3oH HacTPOWMKKN 3aBoga. Uam.
HanbHbIN KOO pyHKLUU 3Hau.
F06.10 Bbi6op Tvna 0: cpabaTbiBaHve no 00000 o
norvkv gns 3amblkaHuio S-DCM
uMcpoBbIx BxogoB | 1: cpabatbiBaHue Mo
S$1-S5 paambikaHuio S-DCM
Pa3spsig egununy;: S1
Pa3spsig necsitkos: S2
Paspsig coteH: S3
Pa3spsg Teicsy: S4
Pa3spsig fecsTkoB Thicsy: S5
F06.11 Bei6op tvna 0: cpabaTbiBaHue no 00000 o
TOrMKK Ans 3amblkaHuio S6(HDI) - DCM
umncpoBbIx BxogoB | 1: cpabatbiBaHue no
S6-HDI pa3mblkanuio S6(HDI)-DCM
Paspsia eauHnu: S6
Pa3psig pecsitkos: S7
Paspsig coteH: S8
Paspsg gecatkos Teicsay: HDI
(cbyHKUMSI OTCYTCTBYET
B LCI(S) u LCI-GY/PY-1)
F06.12 Bpewmsi 0,000 ~ 1,000 ¢ 0,010 ¢ o
dunsTpaumm
LMcpoBbIX BXOA0B
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YT06bI CHU3NTBL YPOBEHb NMOMEX W NPeAoTBPaTUTb NOXHbIE cpabaTbiBaHus,
yBenuybTe 3HayeHne napametpa F06.12. Ho yBenuyeHve BpemeHM
PUnLTPOBaHMA Takke NpUBEAET K 3aMeareHNI0 OTKIMKA BXOAHbBIX KNeMM.

®DyHKUMO- HasBaHue [rana3oH HaCTPOMKU 3aBoa. Uam.
HanbHbIW KOA4 OyHKLMM 3Hau.
F06.13 Pexum 0: ABYXNPOBOAHbIN pexum 1 0 []
ynpaBneHus ¢ 1: ABYXNPOBOAHbBIN PEXUM 2
Knemm 2: TPexnpoBOAHbIV pexum 1

3: TPexXnpoBOAHbBIN peXxum 2

0: ABYXNPOBOAHON pexum 1:
KombuHauum knemm:

ny

—9¢ DCM

Brepea +—— —® S1 (F06.00:1)

PeBepc — —o S2 (F06.01:2)

K1 K2 Komanpa
BbIKJI. BbIKJ1. OctaHoB
BbIKJI. BKI. PeBepc
BKII. BbIKJI. Bnepén

BKJ1. BKI1. OcTaHoB



Mepekmtoyatens K1 — 3amyck B NpsAMOM HanpasreHue BpalleHUs
anekTpoaBuratens, a K2 — B obpatHom.
1: [IByxnpoBOAHOW pexum 2:

ny

— o DCM

Myck +—— —@ S1 (F06.00:1)
CmeHa HanpaBneHuns -

, S2 (F06.01:2)

BpaLleHus
K1 K Komanpa
BbIKI. BbIKI. OcraHoB
BbIKI. BK. OcraHoB
BKI. BbIKI. Bnepén
BKII. BKI1. Pesepc

Mepekniovatens K1 — 3anyck, a HanpasneHue BpalleHns anekTpogsuraTens
onpepaensieTcst cocTosiHveM nepekntoyarens K.

MpumeyaHune: korga curHan knemm K1/K genictBuTeneH, HO M3 ApYrux
WCTOYHMKOB 3afaHns KOMaHAbl ynpaBneHus nogaetcs koMmaHaa Ans oCTaHoBa,
TO ANS crnefytoLlero 3anycka Heo6XoAMMO CHATb C KNeMMbl CUrHan u nogatb
ero CHoBa.

2: TpexnpoBOAHbI pexuM ynpaeneHus 1:



ny

— 9 DCM
Bnepen >—ED—OS1 (F06.00:1)
Pesepc '—jp—n S2 (F06.01:2)
OctaHos ﬁr[E,\—«»Sn

KHonka SB3 (H3) siBnsieTca noarteepXaatoLlen 3amnyck KNemMMoW, KHomka
SB1 —3anyck B npsiMoM HanpasneHun, SB2 — 3anyck B 06paTHOM HanpasneHum.
3: TpexnpoBoOQHOW pexumM ynpasneHns 2:

ny
» DCM
MMyck — S1(F06.00:1)
CmeHa HanpasneHus
—Q i :
Bpall|eHIs S2 (F06.01:2)
OcrtaHoB > Sn

Knonka SB3 (H3) — saBnsetca noatsepxaalollent 3amnyck KrneMMOW,
KkHonka SB1 — noaTBepxpatolwer 3anyck, nepekntodatens K onpegensier

HanpasneHne BpalleHna.

I'IpvlmeanMe: Ona TpexnpoBOAHOINO peXxXumMa UCnonb3yeTcA VIMI'IyJ'IbCHbIIZ
curHan.



OMOPHOW YacToThbI
npu 3agaHunm ¢
KHOMOK NaHenu
ynpaeneHust

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

Wcnonbayetcs Anst perynupoBkM CKOPOCTU 3afaHWU OMOPHOro curHamna c
KHOMOK WK KNEMM:

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

» Ecnun F00.11 — 1, gnanasoH HacTpolku coctaensieT 0,01-655,35 Nu/c.

DyHKUMO-
HanbHbIA
KoA,

HasBaHue
yHKuUMN

[uana3oH HaCTPOWKHU

3aBoga.
3Hau.

U3m.

F06.15

Bapepxka
cpabatbiBaHus S1

0,0 ~3600,0c

00c

F06.16

Bapepxka
cpabarbiBaHus S2

0,0 ~3600,0c

00c

F06.17

3agepxka
cpabarbiBaHus S3

0,0 ~3600,0c

00c

F06.18

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

0.00 B ~ (F06.20)

0,00 B

F06.19

OnopHbIN curHan,
COOTBETCTBYIOLLMIA
HUXHEMy npeaeny
aHanoroeoro
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
cunsTpaumm Al1

0,00 ~10,00 ¢

0,10c
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[aHHble napameTpbl MWCMOMNb3YKOTCA AN ONpPEeAeneHuss OTHOLUEHWS
MEXAyY aHamnoroBbiM BXOAHbIM HaMPsXKEHWEM U COOTBETCTBYHOLLUM OMOPHbLIM
CUrHasnom.

Korga aHanoroBbii BxOoA SIBMSETCA TOKOBbIM, TOK 1 MA COOTBETCTBYeT
HanpsbkeHuio 0,5 B. YBenuuste 3HadyeHve napameTtpa F06.22, 4To6bl CHU3UTL
ypoBeHb nomex. OpgHako yBenuyeHve BpemeHun dunstpoBaHus Al samepnut
OTKIMK aHarnoroBOro CurHama Ha M3MeHeHve. YCTaHOBMTe 3TOT napamerp,
ncxoas u3 hakTUYecKknx yCrnoBum.

100%4 . 100%]

Al

|

10 B (20 MA)

» 0B (0MA)

osomy | -100

Puc 6.12 — OmHoweHuUs1 Mex0y aHano208bIM 8X0OHbIM HarpsiXeHuem u
coomeemcmayowuM OMOPHbLIM CUSHAITOM.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIN koA byHKUUU 3Hau.
F06.23 HwxHuit npegen 0,00 B ~ (F06.25) 0,00 B =
aHanorosoro

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

F06.24 OnopHbIi curHan -100,0 ~ +100,0 % 0% u]
COOTBETCTBYHO-
LLMIA HDKHEMY
npegeny
aHanoroBoro BXoaa
A2

F06.25 BepxHuin npegen (F06.23) ~+ 10,00 B 10,00 B =
aHanoroBoro Bxoaa
Al2

F06.26 OnopHblit curHan -100,0 ~ +100,0 % 100 % o
COOTBETCTBYOLLMUIA
BepXHeMy npeaeny
aHanoroBoro BXxoaa
Al2

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

Cnoco6 HacTpoiikn napametpoB Al2 aHanmorM4yeH HacTporike napaMeTpoB
Al1.



®DyHKUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBog. Uzm.
HanbHbIK KO4 PyHKLUM 3Hau.
F06.28 HwxHWin npenen -10,00 B ~ (F06.30) 0,10B o
aHanoroBoro (dbyHKLMS OTCyTCTBYET
Bxogda Al3 (ans B LCI(S) n LCI-GY/PY-1)
curHana 4-20 mA
ycTaHoBuUTb -6.00)
F06.29 OnopHbIN curHan -100,0 ~ 100,0 % 0 o
COOTBETCTBYIOLUMIA | (CPyHKLMS OTCYTCTBYET
HwkHeMmy npegeny | B LCI(S) u LCI-GY/PY-1)
aHanoroBoro
Bxoga Al3
F06.30 BepxHui npegen (F06.28) ~ 10,00 B 4,00B o
aHanoroBoro (dbyHKuUMs oTCyTCTBYET
Bxoaa Al3 B LCI(S) n LCI-GY/PY-1)
F06.31 OnopHbIt curian, | -100,0 ~ 100,0% 100 % o
COOTBETCTBYIOWMIA | (PyHKLMA OTCYTCTBYET
BEPXHEMY B LCI(S) n LCI-GY/PY-1)
npepeny
aHanoroBoro
Bxoaa Al3
F06.32 Bpewms 0,00 ~10,00¢c 0,10¢c =}
dunerpauum Al3 (dbyHKUMS OTCYyTCTBYET
B LCI(S) n LCI-GY/PY-1)

Cnoco6 HacTpovikn napametpoB Al3 aHanmorM4yeH HacTporke napaMmeTpoB

Al1.
®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIN koA byHKUMUN 3Hau.

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

F06.34 OnopHbii curHan, | -100,0 ~ 100,0 % 0% 5]
COOTBETCTBYHOLUMIA | (DYHKUMS OTCYTCTBYET
MWHVManbHOWM B LCI(S) n LCI-GY/PY-1)
yacrtoTe
MMMNYNbCHOIO
Bxoga HDI

F06.35 MakcumansHas (F06.33) ~ 100,00 kI 50,00 o
YyacTtoTa (dyHKUMS OTCyTCTBYET Ky
MMMNYNbCHOrO B LCI(S) n LCI-GY/PY-1)
Bxoaa HDI

F06.36 OnopHbIi curhan, | -100,0 ~ 100,0 % 100 % o
COOTBETCTBYIOLUMIA | (DYHKLMS OTCyTCTBYeT
MaKkcuMmarnsHom B LCI(S) u LCI-GY/PY-1)
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yacTote
MMNYNbCHOMO
Bxoaa HDI

F06.37 Bpewmsi
duneTpauumn

HDI

0,00 ~ 10,00 ¢
(dyHkums otcyTetayet B LCI(S)
1 LCI-GY/PY-1)

0,10¢c o

[aHHble napameTpbl MCMOMNb3yOTCS ANS 3a4aHusi B3aMMOCBA3N Mexay
curHanom Ha nMmnynscHom Bxogde HDI u cooTBeTCTBYOLLEM ONOPHOM CUrHarne.
Mmnynbcbl MoryT nogasaTbcs Tonbko Ha HDI. Cnoco6 HacTpoviku napaMeTpoB
HDI aHanornyeH HacTponke napamerpoB Al1. ®yHkuun otcyTteTBytoT B LCI(S)

n LCI-GY/PY-1).

®DyHKUMO- HasBaHue
HanbHbIN cbyHKLMUM
Kop,
F06.38 BbiGop kpvBoi

ansa Al

[nana3oH HaCTPOWKH

Pa3psia eavHuL: BoiGop
xapaktepuctukm ans Al1
Paspsin necsarkos:

BbIGOpP XxapakTepucTukmn Ans Al2
Paspsig coteH: BbiGop
XxapakrepucTuku ans Al3

1: Xapakrtepuctuka 1

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

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

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

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

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

3aBoga. WU3m.
3Hau.
H.321 o

[Ons aHanoroBbix BxogoB Al1, Al2 n Al3 MoXHO BbIGpaTb OOHY M3 NATU
XapaKkTepuCTUK. XapakTepuctuku 1, 2 n 3 — 310 NIoMaHble C AByMsi OTpe3Kkamu,
3apaHHble B rpynne F4. Xapaktepuctuka 4 n 5 npeacraenstoT cobon romaHble

C 4YeTblpbMA OTpEe3KaMu.

Hassanue
byHKUMM

®DyHKUMO-
HanbHbIN
Kop,

F06.39 Bei6op
HacTpoek
Bxoga Al npu
3HaYeHUn
HanpsxeHus
HUxXe

MWHUManbHOro

[nana3oH HaCTPOWKH

Paspsag eannuu: Al1 Huxe
HWKHero npegena yctaHOBNEHHOro
napameTpa

Paspsg gecatkos: Al2 Huxe
HWKHero npeaena yctaHOBNEHHOro
napameTpa

Paspsag coteH: Al3 Huxe HwkHero
npegena yctaHOBNEHHOro

3asoga. WUam.
3Hau.
H.000 o



napameTpa

0: cooTBeTCTBYET
MUHUMarnbHOW HacTponke
Bxofa

1:0,0%

3ToT napameTp ucnonb3yeTcs Ans ONpeaeneHvusi COOTBETCTBYIOLLEN
HacTpOWKW, KOTAa aHanoroBoe BXOAHOE HanpshkeHne MeHblue MUHUManbHOro
3HayeHus Ha Al. Paspsig eguHuu, paspsg OecATKOB W paspsif COTeH 3Toro
napameTpa COOTBETCTBEHHO paBeH HacTpouvike ansa Al2, Al2 n Al3. Ecnn
3HayeHWe onpegeneHHoro paspsga pasBHo 0, To, Npu ycnoBuW, Koraa
aHanoroBoe BXOAHOE HanpsikeHWe MeHbLUe MUHUMArnbHOTO  3HauYeHus,
MCronb3yeTcs COOTBETCTBYIOLIAA HacTponka Bxoga B napametpax F06.19,
F06.24, F06.29. Ecnu 3HayeHne onpegeneHHOro paspsiga pasHo 1, To, npu
YCNOBUW, KOr4a aHanoroBoe BXOAHOE HanpshkeHue MeHbLle MWUHUMAaIbHOro
BXOAa, COOTBETCTBYIOLLEE 3HAYeHWe ITOro aHarnoroBoro BXxoda COCTaBnsieT
0,0%.

®DyHKUMO- HasBaHue dyHKuMmn [nana3oH HaCTPOWKH 3aBoa. Uam.
HanbHbIN KOO 3Hau.
F06.40 3apaHne Touku 1 -10,00 B ~ (F06.42) 0,305 o
XapaKkTepucTukm 4
F06.41 OnopHbIi curHan, -100,0 ~ +100,0 % 0% o
COOTBETCTBYHOLLMIA
Touke 1

XapaKTepucTuku 4

F06.42 3agaHwve Touku 2 (F06.40) ~ (F06.44) 3,00B o
XapaKkTepucTuku 4

F06.43 OnopHbIf curHan, -100,0 ~ +100,0 % 30 % o
COOTBETCTBYHOLLMIA
TouKe 2

XapaKTepucTukn 4

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

F06.45 OnopHbIN curHarn, -100,0 ~ +100,0 % 60 % u]
COOTBETCTBYHOLLMI
ouke 3
XapaKTepuUCTUKu

F06.46 3apaHue Toukmn 4 (F06.44) - + 10,00B 10,00 B O
XapaKTepucTvkv 4

F06.47 OnopHbIi curHan, -100,0% ~ +100,0 % 100 % =
COOTBETCTBYHOLLMIA
ToukKe 4
XapaKTepucTuku 4



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

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

XapakTepucTukm 5

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

F06.51 OnopHbilii curkan, -100,0 ~ +100,0 % -30 % o
COOTBETCTBYHOLLMIA
Touke 2

XapaKTepUCTUKK 5

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

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

XapaKTepucTukm 5

F06.54 3apaHue Touku 4 (F06.52) ~ + 10,00 B 10,00 B )
XapaKTepUCcTuku 5

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

XapaKTepUCTVKK 5

Onopwsii cHrvan ‘H 00%

OnopHesi curkan,
cooTseTCTaYOUIM TowRe 4

Onopres cursan, /
COOTBATCTEVIOWMA ToMmE 2 /4

/
/
/
Sanamme Towm 3
/ Braanos Hanprwasme All
08 (0mA) >
Bagae Town 2 EF 10B (20 mA)
¥
OnopHu camvan, i

COOTBETCTEyIOUpH TOWRE 3 /

Cnopwss curuan
cooTBETCTEYOUMA TouES 1 -100%

Puc.6.13 — 3adaHue moyek xapakmepucmuku 4
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Xapaktepuctuku 4 n 5 no3BonstoT BeiCTpaneaTb bonee rmbkue HacTpPOMKM.

DyHKUMO- HasBaHue [inana3oH HacTPoMnKku 3aBog. Uzm.
HanbHbIA KOA pyHKUMUU 3Hau.

F06.64 3HaueHune Toukn -100,0 ~ +100,0 % 0% =
ckavkoobpasHoro
nepexopa
xapaktepucTukm Al1
F06.65 Hactpoiika 0,0 ~100,0 % 0,5 % =
[AvanasoHa TouKu
cka4ykoobpasHoro
nepexoga
xapakTtepuctuku Al1
F06.66 HacTtpoika -100,0 ~ 100,0 % 0% o
AnanasoHa TouKu
ckaykoobpasHoro
nepexoga
xapaktepuctuku Al1
F06.67 HacTtpoiika 0,0 ~100,0 % 0,5 % u]
AvanasoHa TOuKu
cka4ykoobpasHoro
nepexoga
xapaktepucTukm Al2
F06.68 3HayeHue Toukn -100,0 ~ 100,0 % 0% m]
cka4koobpasHoro (cbyHKUMA OTCyTCTBYET
nepexoga B LCI(S) n LCI-GY/PY-1)
xapaktepucTukm Al3

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

Bce ananorosble Bxogbl Al1 ~ Al3 atoin cepumn nMeloT yHKUMIO 3agaHuns
3Ha4yeHusl ckaykoobpasHoro nepexopa. PaboTy gyHKUMKM ckaykoobpasHoro
nepexoga MOXHO pacCMOTPEeTb Ha CrefylolweM NpuMepe: Ha aHanoroBoM
Bxoge Al1 npucyTcTByloT konebaHus HanpsbkeHust B guanasoHe 4,90 B ~
5,10 B. ns ctabunusauum HanpsikeHus TpebyeTcst ycTaHOBUTL B napameTpe
F06.64 3HaveHve 50% v amnnutyay B napametpe F06.65 Ha 1 %. Mocne aToro
BCe konebaHusl HanpskeHWs1 B ykazaHHOM AunanasoHe byayT ycTaHaBnuBaTbCs
Ha 3HayeHue 50,0%.

Mpynna FO7: ®yHKLUMKN BbIXOAHBLIX KINEMM

B 6asoBow komnnektauum cepusi LCl umeet 3 kneMMbl aHanNoroBoro Bbixoda
(AO), 1 BbIXOA C OTKPbITHIM KOSIIEKTOPOM, 2 BbIXOAHbIX pene.



DyHKUMO- HasBaHnue cyHkuum [unana3oH HacTPOWKK 3aBop. | Uam.

HanbHbIN KOA 3Hau.
F07.00 DyHKUMSA KNEMMbI 0: UMNYNbCHBIN BbIXOA 0 [u}
HDO (dhyHKums (HDOP)
otcytctByeT B LCI (S) | 1: umdpoBoit Bbixoa ¢
n LCI-GY/PY-1) OTKPbITBIM KOMNIEKTOPOM
(HDOR)
F07.01 PyHkums HDO 0~40 0 o
B pexume

MMNYNbCHOTO BbIXoAa
HDOP (cbyHKumSA
otcytctayeT B LCI(S)
1 LCI-GY/PY-1)

F07.02 Bbi6op yHKLmM 0~40 3 a]
peneiHoro Bbixoaa T
(cbyHKkuMst
otcytctayet B LCI (S)
N LCI-GY/PY-1)

F07.03 Bbi6op dhyHKLMM 0~40 0 [a]
penenHoro Bbixoga R

F07.04 Bbi6op dhyHKLMM 0~40 1 [a]
BbIxoga M01
(cpyHKuws
otcytctyet B LCI (S)
n LCI-GY/PY-1)

YkasaHHble napameTpbl UCMONb3YTCs ANs BbiGopa yHKLMIA BbIXOAHBIX
Krnemm.

Tabnuua 6.6. OnucaHne n HazHaveHve PyHKLUNA.

3HauveHune PyHKUMA OnucaHue U HasHavYeHue
0 HeT dpyHkumm Y KnemMMmbl HeT yHKLUn
1 LoctmkeHne Cwm. onucaHue k F09.24.
MakcumMansbHon
YacToTbl
2 DocTtwkeHne Cwm. onucaHue k F09.20 u F09.21.
Nonb30BaTENbCKON

Yactotbl FDT1

3 Asapus Knemma nepexoput B coctosiHue «BKIT» npu octaHoBke
MY no npuyrHe oTkasa.

4 Mpepynpexaexue MY onpepensieT, NnpeBbILaET N1 Harpyska
0 neperpyake aneKTpoaBuraTens nopor npeaynpexaeHns
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anekTpoaBuraTens neperpyske, Npexae Yem BbINOSHATb PYHKLMIO
3awuTbl. Knemma nepexogut B coctosinme «BKIT» npu
npesblLLeHny nopora npegynpexaeHus. Mapametpsl
neperpy3kv anekTpoABUraTernsi CM. B ONMcaHnm K
F05.09 no F05.11.

5 Mpepynpexaerne o | Knemma nepexoaut B coctosiHue «BKIT» 3a 10 cekyHa
neperpyake M4 [0 BKIOYEHUS 3aLLMTbI N0 Neperpyake

6 Pa6oTa Ha HyneBo | Knemma nepexogut B cocTosiHue «BKJI», ecnm MY
cKopoCTYW (HeT pabotaeT Ha HyneBoWn BbIXxoAHON YacToTe. Knemma
BbIXOAHOrO curHana | nepexoaut B coctosiHue «BbIKIT» npu octaHose MY.
B COCTOSIHUMN
ocTaHoBa)

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

B COCTOSIHUM
oCTaHoBa)

8 HoctwkeHne Knemma nepexoaunt B pexxum «BKI» npu goctmxeHnmn
BEepXHen BepxHen npefensHon
npeaensHon 4acToThl.
4acToThl

9 Hoctwkenne Knemma nepexogut B coctosiHme «BKIT» npu
HUXHe [OCTUXEHUW HUXXHETO Npeaena 4acToThl.
npeaenbHo Knemma nepexogut B coctosiHue «BbIKI» npu
YacToTbl (HeT ocTaHose Y.

BbIXOAHOrO curHana
npv ocTaHoBe)

10 HoctxeHune Ecnu 3HayeHne focTuraet BeNnUmHbI, YyCTaHOBIIEHHOW B
YCTaHOBMNEHHOro F11.08, knemma nepexoguT B cocTosiHue «BKIT».
3HaYyeHue CHETUMKa

1 Hocturiyto Ecnu 3HaveHne focturaet BennymHbl, yCTaHOBIIEHHOW B
3Ha4eHve Havana F11.09, knemma nepexoaut B coctosiHme «BKJ1».
otcyeTta Ans
cyéTumka

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

3aperycTpupoBaHHoe hakTU4eckoe 3Ha4eHne AnuHbI
npeBbILLAET 3Ha4yeHne, yctaHoBneHHoe B F11.05.

13 Livkn MK Korga MNJIK 3aBepLuaeTt oavH LMk, kKnemMa BblaaeT
3aBeplueH MMMYNbCHBIN CUrHan AnUTensHOCTLIo 250 Mc.

14 Hocturuyto Knemma nepexoaut B coctosiHue «BKI», korga

CyMMapHoe Bpemst
B COCTOSIHUM
paboTbl

cymmapHoe Bpems paboTbl M4 npesbiluaeT 3HaveHue,
ycTaHoBneHHoe B F09.16.
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15 DocTtwkenne Knemma nepexoaut B coctosiHue «BKI»,
BEpXHen ecnu BbixoaHas vactota MY gocturaet BepxHero
npepenbHoi WNK HWKHEro npegena.
NN HWKHEN
npegenbHon
4acToTbl
16 HocTurHyT npegen | Knemma nepexoauT B coctosiHue «BKIT»,
KpyTSLLEro €CINN B peXuMe ynpaeneHnsi CKOPOCTbIO BbIXOAHOM
MOMEHTa MOMEHT [OCTUraeT npeaena KpyTswero MoMeHTa.
17 CocTosiHne Knemma nepexoput B coctosiHue «BKJI», ecnun Ha MY
FOTOBHOCTU nofJaHo NUTaHue 1 He 0BHapPYXXeHO HeUCNpPaBHOCTEN.
18 Pa6oTta M4 Knemma nepexogut B coctosiHum «BKI», koraa MY
B cocTosiHuM «PABOTAN.
19 Al1> AI2 Koraa curHan Ha aHanorosom Bxope Al1 Gonblue,
YeM Ha aHanorosoM Bxoae Al2, knemma nepexoauT
B cocTosiHue «BKI».
20 Huskoe Knemma nepexoaut B coctosHue «BKJl», ecnu Ha Bxop
HanpsxeHve MY nogaHo noHuxeHHoe HanpsbkeHne. PaboTa
no npotokony ModBus.
24 HoctwkeHne Ecnn cymmapHoe Bpemsi Bkntodenus MY (F08.13)
CyMMapHoro npeBbILLAET 3Ha4YeHWe, ycTaHoBneHHoe B F09.15,
BpeMeHn BO Knemma nepexoaut B coctosaHue «BKI».
BKITO4EHHOM
COCTOSHUN
25 HoctmxkeHne Cwm. onucaHue k F09.22 u F09.23.
nonb3osaTenb-
CKOW 4acToTbl
FDT2
26 Hoctwkenne Cwm. onucaHue k F09.31 u F09.32.
YactoTbl 1
27 LoctmkeHne Cm. onucaHue k F09.33 u F09.34.
YacToTbl 2
28 HoctwkeHne Cwm. onucaHue k F09.39 u F09.40.
Toka 1
29 LoctmxkeHne Cm. onucaHue Kk F09.41 u F09.42.
ToKa 2
30 HocTtwkeHne Ecnu dyHkumns Bpemenn (F09.43) akTnBHa, knemma
3afaHHoro nepexoaut B pexum «BKIT» nocne Toro, kak TekyLiee
BpeMeHn Bpems pabotbl MY gocTUraeT yCTaHOBNEHHOTO BPEMEHH.
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31 HoctmkeHne Ecnu curdan Ha aHanoroeom Bxoge Al1 6onbLue
npeaena ypoBHs 3HaveHus F09.47 (BepxHWi Nnpefen BXOQHOMO
curHana Al1 HanpsbkeHust Al1) unu Huxe 3Havenns F09.46

(HWXHWIA Npeaen BXoAHOro HanpsbkeHus Al1), knemma
nepexoauT B coctosiHne «BKI».

32 MapeHve Harpysku Knemma nepexoaut B coctosiHue «BKIT» npu nageHun
o0 Harpysku go 0.

33 Pesepc Knemma nepexoaut B coctosiHue «BKJIT»,

ecnu MY paboTaeT B 06paTHOM HanpaeneHuu.

34 XonocTow xon Cm. onncanve k F09.35 n F09.36.

35 [octnxenne Ecnu Temnepatypa paguatopa mogyns M4 (F08.08)
3aAaHHoN [0CTUraeT 3alaHHOro MOPOroBOro 3HaYeHUs
Temnepartypbl TemnepaTypbl B napametpe (F09.48), knemma
CUIMOBOTO Moayns nepexoauT B cocTosiHne «BKJT».

36 MpeBbilWweHne Cm. onncanve k F09.37 n F09.38.
npegenos
BbIXOJHOTO TOKa

37 [octuxeHne Knemma nepexogut B coctosiHum «BKIT»

HWKHEN npefenbHON | Npy JOCTUXEHUM HKHETO Npeaena YyacTtotel. Knemma
yacToThl (BblxogHoW | ocTaétcst B cocTtosiHum «BKIT» npu octaHose MY.
curHan B COCTOSIHAN

ocTaHoBa)

38 CurHan Ecnu B Y BO3HMKaEeT HencnpaBHOCTb
npegynpexaeHus 1 BbINOMNHAETCA NpogomkeHne paboTbl, knemma
(nponomkeHne B cocTosiHUM «BKJ».
paboTbl)

39 Mpenynpexaexue Ecnu Temnepatypa anekTpoasuratens
0 neperpese [ocTuraet TemnepaTypbl, yCTaHOBNEHHON
BNeKTpo- B F05.59 (nopor npeaynpexaeHust o neperpese
asurartens arnekTpoABuraTenst), knemma nepexoamt

B cocTosiHne «BKIJl».

40 HocTturHyTto Ecnu Tekyluee Bpems pabotbl MY npesbiwaet
Tekylee Bpems 3HayeHune F09.54, knemma nepexoamt
paboTbl B cocTosiHue «BKJ».

®DyHKUMO- HasBaHue [nana3oH HacTPOMNKU 3aBoga. Uzm.
HanbHbIN KoA byHKUMK 3Hau.
F07.06 BbiGop Tvna 0: nonoxuTtenbHas noruka 0000 o

TorvIKn Ansi 1: oTpuuaTenbHas noruka

BbIXOAHbIX Paspspg eanniuy: HDO

KNnemMmm Pa3psig necsitkos: pene T
Pa3psig coTeH: pene R
Paspsig Teicsy: MO1
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Wcnonbayetca ans ycraHosku norukn knemm HDO, pene T, pene R, MO1.

+0: nonoxwTenbHas norvka

CurHan Ha BbIXOAHOM TepMMHane nosBnseTcs npu noakntoyeHnn k COM n
ncyesaet npu otknodeHnn ot COM.

+1: oTpuuatenbHas noruka

CurHan Ha BbIXOQHOM TepMuHane ucyesaet npuv noaknoyeHnn k COM n
nosiBnsieTcs npu otknoveHun ot COM.

®DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIN KoA hyHKUUM 3Hau.
F07.07 Bpewms 3apepxkun 0,0 ~3600,0 ¢ 0,0c u]
cpabatbiBaHus (dbyHKUMA oTCyTCTBYET
HDO B LCI(S) U LCI-GY/PY-1)
F07.08 Bpewms 3agepxkun 0,0 ~3600,0 ¢ 0,0c u]
cpabatbiBaHua T (dbyHKUMA oTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)
F07.09 Bpewms 3agepxkun 0,0 ~3600,0 c 0,0c o

cpabatbiBaHua R

F07.10 Bpewms 3agepxku 0,0 ~3600,0 c 0,0c u]
cpabatbiBaHnst MO1 | (cbyHKUMS oTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)

OTVM napameTpbl UCMONb3YHTCA AN YCTAHOBKUM BPEMEHU 3a[epXKKu
BbIxogHbIX knemm HDO, pene T, pene R, MO1 oT M3MeHeHMs COCTOSIHUA O0
akTuyeckoro cpabatbiBaHNA KNEMMBbI.

®DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBoga. U3m.
HanbHbIW KOA4 byHKUMMN 3Hau.

F07.12 BbiGop ¢yHkumm 0~15 0 o
Bbixoga HDOP

F07.13 BbI6op ¢hyHKLMM 0~15 0 o
Bbixoga A01

F07.14 BbiGop ¢pyHKLMM 0~15 1 o
BbIxoga A02
(cbyHKuMA
oTcyTCTBYET
B LCI(S)

n LCI-GY/PY-1)

YacToTa BbIXoAHbIX MMNynbcoB knemmbl HDOP n3meHsieTcs B gnanasoHe
ot 0,01 kl'y 4O 3HaYeHUss MakcuMarnbHOW YacToThbl BbiIXogHoro curHana HDO
(F07.22).

3HaueHne napametpa F07.22 Haxogutcs B pguanaszoHe ot 0,01 kly
0o 100,00 klMu. BeixogHow curHan ananasoHa AO1 n AO2 coctaenset 0-10 B
mnu 0-20 MA.



Tabnuua 6.7 — 3aBuCMMOCTb Mexay AuanasoHamy MMMYMbCHOTO W @HanoroBOro  BbIXOAOB
W COOTBETCTBYIOLLVMMM 3HAYEHUAMU (DYHKLNIA

3HauyeHue DYHKUUA OnucaHue n Ha3HayeHue
0 OnopHas YacTtoTa Ot 0 10 MaKCMManbHOW BbIXOAHOW YacToTbl
1 Pa6ouasi yacTtoTa Ot 0 10 MaKCMManbHOW BbIXOAHOW YacToTbl
2 BbixogHom Tok Ot 0 0o ABYKPaTHOrO HOMWHAMNLHOIO
Toka ABuratens
3 BbixogHoe HanpsikeHue Ot 0 Ao 1,2 BENUYMHBI HOMUHANBHOMO
Hanpsbxkenus MY
4 BbixogHas ckopocTb OT 0 4O MaKCUMMarnbHOW CKOPOCTH
BpaLLeHns
5 BbIXogHOM KpyTALLMIA Ot 0 fo ABYKPATHOrO HOMMHAIILHOTO
MOMEHT MOMeHTa AuraTens
6 BbixogHasi MOLLHOCTb Ot 0 go ABYKpPaTHOW HOMUHAMBHOW
MOLLHOCTM ABUraTens
7 MMnynbcHbI BXOA, 0,01 ~ 100,00 kl'y
8 Al1 0~10B
Al2 0 ~10B (nnn 0~20 mMA)
10 Al3 0~10B
1 3Ha4yeHne AnuHbI oT 0 4O MakcMMarnbHOW 3a4aHHOW ANWHbI
12 3HaueHne cuétumka o1 0 80 MaKcUMarsbHOro 3Ha4YeHus!
cYéTumka
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- HasBaHue [nana3oH HaCTPOWKHU 3aBoga. Usm.
HanbHbIN KOA OyHKUMM 3Hau.
F07.15 KoadcpuumeHTt -100,0 ~100,0 % 0% o
cmeleHns AO01
F07.16 Yeunenve -10,00 ~ + 10,00 1,00 o
curHana A01
F07.17 KoadhcpuumeHT -100,0 ~100,0 % 0% m]
cmelleHns A02 (dbyHKUMs oTCyTCTBYET
B LCI(S) u LCI-GY/PY-1)
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F07.18 Yeunerue -10,00 ~ + 10,00 1,00 u]
curHana A02 (dbyHkuma otcytetayeT B LCI(S)
n LCI-GY/PY-1)

[MapameTpbl MCNONb3yHOTCA ANS KOppekuun apenda Hyns aHaroroBblX
BbIxo#oB. Ecrin «b» — cmeweHne Hynsa, «k» — ycuneHue, «Y» — curHan
nocne Koppekuun, a «X» — curHan Ao Koppekunm, To hakTUYeckunii BbIXOAHOWM
curHan: Y = kX + b.

KoacpdpumumeHT cmeluenns Hynst 100% ana AO1 n AO2 cooteetcTayeT 10
B (unn 20 mA). Hanpumep, ecnv yHKUMS aHanorosoro Bbixoga — paboyas
4yacToTa, U OXMOAeTcsi, YTO BbIXOAHOMW curHan 6yaet 8 B npu vactote 0 'y, a
3 B npu makcumarnbHOW YactoTe, TO KO3(MULMEHT YCUNEHUst [OIMKEH ObiTb
ycTaHoBneH Ha -0,50, a cmelleHune Hyns yctaHaenmaetcs Ha 80 %.

DyHKUMO- HasBaHue [Mana3oH HaCTPOMKH 3aBog. U3m.
HanbHbIN KOA byHKUUM 3Hau.
F07.19 Ycunenve 0~10,00 0 o
curHana AO1
F07.20 Bpewms 0~10,00 0 o
duneTpoBaHUA (cbyHkums otcyTtcTeyeT B LCI(S)
A02 n LCI-GY/PY-1)
F07.21 Bpewmsi 0~10,00 0 o
unsTpoBaHua (dbyHkums otcytctayet B LCI(S)
HDO n LCI-GY/PY-1)
Bpewmsi BbixogHoro dunstpa AO — onpefeneHne 4YyBCTBUTENbHOCTU

aHanoroBoro BbiXoAda. anI KornebaHusix Ha aHaroroBOM BbIXOAE MOXET
BO3HUKATb HeKOppeKTHasa TpaHCcnAumaA CurHana. ﬂ,ﬂﬂ YMEHbLUEeHUA
KonebaHu aToT napameTp MOXeT ObITb 3HAYMTENBHO yBENU4YeH, HO Npu 3TOM
YyBCTBUTENbHOCTb aHArNoroBoro Bbixoga CHMXaeTcA.

DyHKUMO- HassaHue [nana3oH HacTPOWKK 3aBoa. WUam.
HanbHbIA KOA pyHKUMUM 3Hau.
F07.22 BepxHui 0,01 ~ 100,00 kT'y 50,00 o
npepen BbICOKO- | (pyHKUMSI oTCyTCTBYET Ky
4acTOTHOro B LCI(S) u LCI-GY/PY-1)
MNMNYTbCHOO
Bbixoga HDO

OT1oT KO, d)yHKLlVII/I ncnonb3yetca ansa Bbl60pa MaKC/UMarbHOW 4acTOTbl
BbIXOOHOINo wuMNynbcCa, Koraa Kremma HDO ncnonb3yeTca B KayecTee
BbICOKOYACTOTHOIo MMNyrnbCHOro BbixoA4a.



Fpynna F08: ¢phyHKLUMM NnaHenu ynpaBneHUs 1 MOHUTOPUHra

®DyHKUMO-
HanbHbIV KOA

F08.00

Ha3BaHue
PyHKLMU

Maponb
nonb3oBaTens

COCTOSAHUA
[lnana3oH HacTPOMNKu 3aBog. Usm.
3Hau.
00000: naponbHas 3awmTta 00000 o
HeaKTUBHa

00001 ~ 65535

Mpwv BBEAeHMN No6Oro 3HaveHus, otnmnyHoro ot «00000» GyaeT ycTaHoBnEH
nonb30BaTENbCKAN Maporb.
kHorky «BBO[». Maponb Takke OyAeT COXpaHeH, ecrnv He MNpoWUCXOAuT
HaXaTui B Te4eHne 1 MUHYTHI.

DyHKUMO-
HanbHbIA koA

F08.02

F08.03

HasBanue
byHKUMU

Knonka CTOIMN/
CBPOC

OTtob6paxaemble
napameTpbl
MOHWUTOpPWHra

B pexume
paboTbl
(ocHOBHbIE)

ﬂ,ﬂﬂ COXpaHeHua naponsa HeobXoaMMO HaxaTb

[Ouana3oH HaCTPOWKH 3aBog. Uam.
3Hau.
0: akTBHa TONbLKO Npu nogave 1 o
KOMaHA nycka/octaHoBa € naHenu
ynpaeneHus

1: akTMBHa Npu NIOBGOM UCTOUHMKE
KOMaH[, nycka/octaHoBa

0000 ~ FFFF h.008F
But 00: paboyas yactota 1 ('u)
But 01: onopxas yactota (I'u)
But 02: BbIXOAHOW TOK (A)

But 03: BbIxOOQHOE HanpsikeHve
(®)

But 04: oTobpaxeHne ckopocTu
Harpysku

But 05: BbIXOAHas MOLLHOCTb (KBT)
But 06: BbIXOQHOW MOMEHT (%)
But 07: HanpsixkeHne 3BeHa
nocTosiHHOro Toka (B)

But 08: onopHebin curHan MNAO-
ynpaeneHus

But 09: o6paTHas ceasb M-
ynpasneHus

BuTt 10: cocTosiHME BXOAHBIX
Knemm

BuT 11: cocTosiHME BbIXOAHbLIX
Knemm

But 12: HanpsixeHue Ha Al1 (B)
But 13: HanpsxkeHue Ha Al2 (B)
But 14: HanpsbkeHne Ha Al3 (B)
But 15: Tekyuiee 3HaveHne
CYETYMKA



Ecnn napameTp gomkeH otobpaxarbcs Bo Bpemsl paboTbl, TO Heobxoanumo
YyCTaHOBUTbL COOTBETCTBYIOLME GUTbl B 1 1 yctaHoBUTL B napametpe F08.03
LUeCTHaALATEPUYHDBIN KBMBANEHT NMOMy4YMBLLErOCS ABOMYHOIO Yncna.

Hanpumep, npu 3HaveHun no ymonyanumio h.008F (B gBouyHOW cucteme
0000 0000 1000 1111), T.e. oTOBpaxatoTca paboyas yactota (I'u), onopHas
yactoTa (I'u), BeixogHon Tok (A) 1 BbixogHOe HanpsbkeHue (B), HanpskeHve
3BEHa MOCTOSIHHOTO Toka (B).

ACACATRENENENEY

Pabouvas yactota (I'u)

OnopHas vacToTa (I'u)

BbixozHoi Tok (A)

BbixoaHoe Hanpsixerve (B)

OTobpaxeHne CKOPOCTU Harpyaku

BbixoaHas molyHocTb (KBT)

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

[15]14]13[12]11]10]0 [ ]

OnopHbivi curHan MUA-ynpaenexus
3H-e curHana obpatHoit cesian MUO-ynp-s
CocTosiH1E BXOAHbIX KITeMM

L————— CocTtosiHue BbIXOAHbIX KNneMm

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

3HaueHune cuétunka

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA OyHKUMM 3Hau.
F08.04 Otobpaxaemble | 0000 ~ FFFF h.0000
napameTpbl But 0: 3Ha4eHne anuHbI
MOHUTOPWHra B But 01: ctynenb MK
pexvime paboTbl But 02: yacTota
(aon-Hele) BbICOKOYACTOTHOIO MMMYMbCHOTO

Bxoaa (ky)

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

But 05: HanpspkeHue Ha Al1 no
Koppekumu (B)

But 06: HanpsbkeHue Ha Al2 no
Koppekuuu (B)

But 07: HanpshkeHue Ha Al3 no
Koppekuun (B)



But 08: nnHeHas ckopocTb
But 09: Tekyliee Bpems
BKIIOYEHNS NUTAHWS (4)

BuTt 10: TekyLiee Bpemsi paGoThbl
(MWH)

But 11: yacTtota
BbICOKOYACTOTHOIO MMMYIbCHOTO
Bxoga (kl'y)

BuT 12: ycTaBka ¢ npoTokona
ceasn ModBUS RTU

BuTt 13: 3HayeHune curHana
obpaTHoi CBA3M aHKoaepa
(ckopocTb ()

14: YyacToTa UCTOYHMKA YaCTOTbI
A

(Tw)

15: YyacToTa UCTOYHMKA YaCTOTbl
B (ru)

7 L6 Is la [3 [ [1 o |

3HayeHune AnuHbI

CoctosiHue MK

3HayeHWe BbICOKOHACTOTHOro BxoAa (KIL)
Pa6oyas yactota 2 (')

OcrTaBLueecs BpeMs paboTbl
Hanpsikenne Ha Al1 po koppekuum (B)

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

[15]14]13][12]11]10]s [s |

JnHeiiHas ckopocTb

TekylLiee BpeMsi BO BKIMIOYEHHOM COCTOSIHUM

TekyLee Bpems paboTbl (MUH)

YactoTa HacTponku uMnynbcoB (kI

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

OTobpaxeHue curHana yactotsl B ('y)

Ecnu B cocTosiHMM paboTbl HeobxoaMMo oTobpasuTb NnapameTp, yCTaHOBUTE
COOTBETCTBYIOLWMA pa3psg Ha 1 u yctaHoBuTe B napametpe F08.04
LecTHaALaTepUYHbIA 9KBMBANEHT 3TOr0 ABOMYHOIO YMcna.

3HauveHune no ymonyanuto h.0000 3HauuT, YTO AOMOMHUTENBbHbIE NAapamMeTpbI
He oToBpaxarTcs No YyMOM4aHuio).



Mapametpbl F08.03 1 F08.04 ncnonb3yloTca ANsi yCTAHOBKM 3HAYEHWUW,
KoTopble oTOGpaxatoTcs, korga MY B cocTtosiHuM paboTtbl. Bcero MoxHO
NpOCMOTpPeETb A0 32 napameTpoB paboyero COCTOAHUS.

®DYHKUMOHANbHbIN HasBaHue [unana3oH HaCTPOWKH 3aBog. Usm.
Kopg OyHKUMM 3Hau.
F08.05 OTto6paxaemble | 0000 ~ FFFF H.0063 | o
napametpbl But 00: onopHas yactoTta
MOHUTOPUWHra (M)
B pexume But 01: HanpsixeHne
ocTaHoBa 3BEeHa NOCTOSHHOTO TOKa
(B)

But 02: coctosiHne
BXOHbIX KNEMM

But 03: cocTosiHne
BbIXOAHbIX KNEMM

But 04: onopHoe
3HaveHve NMN0O-
ynpaeneHus

But 05: HanpsxeHue Ha
Al1 (B)

BuT 06: HanpsixkeHue Ha
Al2 (B)

But 07: HanpsixkeHue Ha
Al3 (B)

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

But 10: cTynenb MK
But 11: nuHenHas
CKOPOCTb

But 12: yactota
BbICOKOYACTOTHOIO
mmnynbcHoro Bxoda (ku)

[7]els fafs o ]1 o]

OnopHasi yacToTa (')

Hanpsixenne Ha 3T (B)

CocTosiHMe BXOAHbIX KemMM
COCTOsiHUE BbIXOAHbIX KIEMM
OnopHoe 3HayeHve MNO-ynpaBnexus

Hanpsikenne Al1 (B)

HanpsxeHue Al2 (B)
Hanpsxenue Al3 (B)




[15]14]13[12]11]10]0 5 |

3HaueHue cuéTunka

3HayeHue AnuHbI
CoctosiHue MK

JInHenHas ckopocTb

Hactpoiika umnynbcHoro Bxoaa

B3ape3sepBrpoBaHO
BapesepBupoBaHo
B3ape3sepBrpoBaHO

Ecnn B coctosHMM ocTaHoBa Heobxogumo oOToOpasuTb napameTp,
yCTaHOBWUTE COOTBETCTBYOLNIA pa3psaa Ha 1 n yctaHoBuTe B napameTtpe F08.05
LuecTHaLaTepUYHbIN 3KBUBANEHT 3TOr0 ABOUYHOTO YMCna.

3HavyeHne no ymomnyaHuto H.0063 (B pgsowyHon cucteme 0000 0000
0110 0011), T e oTobpaxaeTca onopHas 4YacTtoTa(l'u), HanpskeHvue 3BeHa
nocTosiHHOrO Toka (B), HanpsbkeHne Ha Al1 (B), HanpsbkeHue Ha Al2 (B).

DyHKUMO- HasBaHue [nana3oH HaCTPOWKM 3aBopg. Usm.
HanbHBLIN KOA dyHKUMM 3Hau.
F08.06 Koadbduument 0,0001 ~ 6,5000 1,0000 o
oTobpaxeHust
CKOpOCTYU
anekTpoasuratens

OTOT napameTp MCnomnb3yeTcs Ans PeryiMpoBKM COOTHOLLEHUSI Mexay
BbIxogHoW yactoton MY F08.12 1 otobpaxkeHnem CKOPOCTM Harpysku.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIN KOL4 pyHKUUU 3Hau.

F08.07 Tekywas 0,0 ~100,0 °C - .
Temnepatypa
BbINPAMUTENLHOTO
mocTa

F08.08 Tekywas 0,0 ~100,0 °C - .
Temnepartypa
CMNoBOro Moadyns

F08.09 Bepcusa - - .
nporpaMmmHoro
obecneyenust

F08.10 CymmapHoe Bpemsi 0~655354 - .

paboTbl



F08.11 CepuiHbI HoMep - - .
nsgenus

MapameTtpbl F08.07 ~ F08.11 ncnonb3ytoTcs TOMNbKO A MOHUTOPWHIA.

DyHKUMO- HasBaHnue dyHkuum [unana3oH HacTPOWKMu 3aBog. Uam.
HanbHbIN KOA 3Hau.
F08.12 Konunuectso 0: 0 paspsgos 1 o
pa3psigoB nocne 1: 1 pa3psig
3anaTon ans 2: 2 pa3psiga
oTobpaxeHus 3: 3 paspsapa
cKopocTH
anekTpoAsuratens

F08.12 ucnonb3yeTcs 4Ns yCTaHOBKM KONMMYECTBA 3HAKOB A1 0TOOpaKeHns
CKOPOCTU Harpy3sku. Huxe npuBogutcs npumep, 06bACHAOLWNIA, Kak paccuntaTb
KO3(phULMEHT ONSA KOPPEKTHOrO OTOBPAXKEHNSI CKOPOCTU BpaLLEHWS:

npegnonoxvmM, u4to FO08.06 (koadpdmumeHT oTOBpaxeHnss CKOpOCTU
BpalleHusi) paseH 2.000, a F08.12 paseH 2 (2 paspsina). Korga pabouas
vyactota MY coctaenser 40,00 'y, ckopocTb Harpysku coctaBnsier 40,00 x
2,000 = 80,00 (oTobpaxeHue ¢ AByMsi pa3psifamu nocne 3ansiton).

®DyHKLMO- HasBaHue [lnana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA KOA PyHKUMU 3Hau.
F08.13 CymmapHoe Bpemsi 0~655354 - .

BKNKOYEHNA NMUTAHUA

Ecnu Bpems gocturaeT yctaHOBNEHHOro 3HaveHus B napametpe F09.16, To
BbIXOoAHas kKnemma ¢ dyHkumen 24 nepexogut B coctosiHne «BKI».

®DyHKLMO- HasBaHue dyHKummn [nana3oH HaCTPOWKH 3aBog. Usm.
HanbHbIN KO 3Hau.
F08.14 ObLee - - .
aHepronoTpebneHue

Mcnonb3yetcs anst otobpaxeHuss cyMMapHOro aHepronotpebnexus MY go
TEKyLLEero MOMeHTa.



Fpynna F09: pacwmpeHHble yHKLMU

®DyHKUMO- HasBaHue [nana3oH HacTpomnku 3aBog. Usm.
HanbHbIN KO4 byHKUMM 3Hau.
F09.00 Bpewms pasroHa 2 0,0 ~6500,0 ¢ 3aBucut | o
ot
mozenm
F09.01 Bpewmsi 0,0 ~6500,0 ¢ o
3amenneHus 2
F09.02 Bpewms pasroHa 3 0,0 ~6500,0 ¢ o
F09.03 Bpemsi 0,0 ~6500,0 c o
3ameaneHus 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/daMmeaneHust, Mexay KoTopbiMu
MOXHO MEPEKNIOYAaTbCsl C MOMOLLBI Pa3fMYHbIX KOMOWHALMIA COCTOSIHMIA
knemm umdposbix Bxodos (S). NMoapobHee cm. onucaxune ¢ F06.01 no F06.05.

DyHKUMO-
HanbHbIN KOA

HasBaHue
pyHKUMM

[inana3oH HacTPomnku

3aBog.
3Hau.

F09.06

YacTota
TONYKOBOTO
pexuma

0,00 'y ~ (F00.03)

2,00y

F09.07

Bpewms pasroHa
NS TONYKOBOrO
pexvma

0,0 ~6500,0c

20,0c

F09.08

Bpewmsi
3amenneHvs
AN TONYKOBOrO
pexvma

0,0 ~6500,0 ¢

20,0c

OTW napameTpbl WCMONb3YTCA ANs ONPEeAerieHnsl YacToThl, a Takke
BpeMeHw pasroHa/3ameanenus MY npy TonykoBom pexxmme. Pexum 3anycka —
«Mpsamon nyck» (FO1.00 = 0), a pexum ocTaHoBa — «3ameaneHve o
ocTaHoBa» (F01.08 = 0) BOo Bpemsi TONYKOBOIO pexunmMa.
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®DyHKUMO-
HanbHbIA KOA

F09.09

F09.10

F09.11

HasBsaHue
pyHKUMUM

YactoTa
ckaykoobpasHoii
nepecTponku
Touka 1

YacroTa
ckaykoobpasHoii
nepecTponku
TouKa 2

[nanasoH
ckadykoobpasHoii
nepecTponku

[nana3oH HacCTPOWKU

0,00 My ~ (F00.03)

0,00 'y ~ (F00.03)

0,00 My ~ (F00.03)

3aBog. Uam.
3Hau.

0,00 'y o
0,00 'y o
0,00 'y o

dYHKUMS CkaukoobpasHO NepecTPOMKI YacToTbl UCMONb3yeTcs Ans TOoro,
4YTO6bI U3bEXKaTh BXOXKAEHUS paboyeit YacToTel NpeobpasosaTens B AManasoH
pEe30HaHCHbIX YacToT cucTeMbl Npueoda. B npeobpasosaternie 4acToTbl cepum
LCl MOXHO YCTAHOBUTb [BE TOYKM CKa4yKoOOpa3HOW MepecTpoikM 4YacToTbl,
nocre HacTPOWMKKU KOTOPbIX, KOF4a OMopHast YacToTa okasblBaeTcs B Npegenax
pEes30HaHCHOrO [ManasoHa 4acToT, BbIXOAHasi 4yacTota npeoGpasosartens

aBToMaTn4yeckn BbIXOOAUT 3a npegenbl

Pe30HaHCHOro guanasoHa, 41O

npepoTBpaLiaeT paboTy Ha pe3oHaHCHON YacTtoTe. MNMpuHUMN paboTbl NokasaH
Ha pUCyHke 6.14.

YacTota

ckaykooBpasHo#

nepecTporkK 1

Yactota

ckaukooBpasHoit

NepecTponkM 2

A BuixonHan uactora (M)

A
Owana3scH

[wanaszoH

Bpems ()
'

Puc.6.14 — lNpuHyun pabomsi hyHKLUU cKa4Kko0bpa3Hol nepecmpoliku



®DyHKUMO- HasBaHue [nana3oH HacTPOWMKK 3aBog. Uam.
HanbHbIW koA byHKUMM 3Hau.
F09.12 Maysa npu cmeHe 0,0 ~3000,0 ¢ 0,0c o
HanpaBsreHus
BpaLLeHns

McnonbayeTca Ans yctaHoOBKM BpeMeHu nay3bl Ha paboden yactote 0 Iy
npy CMeHe HanpaBneHUs BpaLLeHUsi, kak Noka3aHo Ha pucyHke 6.15

BbixoaHas yactota (My)

[\ Bpamenune
BIIepest

Bpem1 (1)

-

Bpems nayabl

»

O6paTHoe BpalleHe

Puc.6.15 — Bpems nay3bi npu cMeHe HanpasneHus epaweHus

DYHKUMOHaNbHbIA HasBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
koA byHKUMU 3Hau.
F09.13 Pa6oTa B 0: paspelueHa 0 o
NPOTVBOMOIOKHOM 1: 3anpelyeHa
HanpasneHuu
BpaLleHns

WcnonbayeTcs ans 3anpeta BpatueHus MY B o6paTHoM HanpasneHuu.

BbICTaBNEHUN
YacToTbl HKE
HVDKHEW npeaensHoi

npenenbHoON YacTote
1: ocTaHoB

2: pabota Ha HynesoW
YacTtoTte

®DyHKUMO- HasBaHue dyHKuMMU [unana3oH HaCTPOWKH 3aBoga. Usm.
HanbHbIN KO4 3Hau.
F09.14 [Oeincteue npu 0: paboTa Ha HWXHEN 0 u]

Wcnonb3yeTtcs anst 3agaHus pexuvma pabotel 14, koraa onopHas vactoTa
HWXKE HWXHEW npegenbHON.
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®DyHKUMO- HasBaHue [urana3oH HaCTPOWKH 3aBog. U3m.

HanbHbIA KOA byHKUMM 3Hau.
F09.15 Mopor cymmapHoro | 0 ~ 65000 4 Oy o
BPEMEHU

BKIMIOYEHUA NUTAHUS

CooTBeTCTBYOLLas BbIXOAHAs KNemma nepexoaut B cocTtosiHne «BKIT», ecnn
Bpems B F07.13 gocturaeT 3HavyeHus1, ycTaHOBIIEHHOIO B 3TOM napameTpe.

®DyHKUMO- Ha3BaHue [nana3oH HaCTPOWKH 3aBog. Usm.
HanbHbIA koA, yHKUMN 3Hau.
F09.16 Mopor cymmapHoro 0 ~ 65000 4 Oy o

BpeMeHU paboTbl

CoOTBETCTBYOLLASA BbIXOAHASA KIeMMa nepexoauT B coctosiHme «BKIy, ecnin
Bpemsi B F08.10 gocturaet 3HavyeHus1, yCTaHOBIIEHHOIO B 3TOM NapameTpe.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
F09.17 3awura ot 0: oTknoYeHa 0 o
aBTOMaTUYECKOro 1: BKNOYeHa
nepesanycka

Ecnn ycraHoBneHo 3HauveHve 1, 1o Y He 3anyckaeTcs Npuv akTUBHOM
curHane Ha krnemme nycka (ecrnv BxodHasl KNeMMa HaxoAMTCsl B COCTOSIHWM
«BKJI» po nogauv nutaHma unu nocne nosieneHwu otkasa). MY BbINOAHUT
3anyck TonbKo Nocre Toro, kak komaHaa byaeT oTMeHeHa U CHoBa 3ajaHa.

DyHKUMO- HasBaHue dyHKumMn [uana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KoA 3Hay.
F09.18 KoHTponb ckopocTtu 0,00 ~ 10,00 'y 0,00 'y o

CHWXEHUA 4acToTbl

PyHKUMA Mcronb3yeTcs AnA GanaHCMpoBKW pacnpedenexus pabodyen
Harpysku, Korga HeCKOMbKO —anekTpoaBuratenen  Mcnonb3yloTces  Ans
ynpaBneHus OOHON N TOW Xe Harpyskon. BeixogHas vacToTa MY ymeHbLuaeTcs
C yBenuMueHneMm Harpyskn. MOXHO yMeHblUTb pabouyyto  Harpysky
anekTpoABuraTens, yMeHbLUMB BbIXOAHYIO YacToTy, peannsoBas 6anaHCMpoBKy
paboyen Harpy3ku Mexay HECKONbKUMMN 3neKTpoaBUraTensiMu.



®DyHKLUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIN KOLQ byHKLUM 3Hau.
F09.19 BobiGop 0: anekTpogguratens 1 0 o
anekTpoasuratens | 1: anektpoasuratens 2
MpeobpasoBatens 4YacToTbl nogndepxuBaeTr 2 Habopa HacTpoek
aneKkTpoasuratens.
®DyHKUMO- Ha3BaHue dyHKuMun JAnana3oH HacTPOMKKN 3aBoga. Usm.
HanbHbIN KoL 3Hau.
F09.20 3HaveHue yactoTbl | 0,00 'y ~ (FO0.03) 50,00 o
FDT1 My
F09.21 [wnanasoH 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 4yacTtoTa Bbilwe, Yem 3HaveHme F09.20, BbixogHas knemma c
COOTBETCTBYIOLLEN hyHKUMen nepexoguT B cocTosiHne «BKJl». Ecnn paboyas
yacToTa Huxe 3HadyeHnsa F09.20, BbixogHas Knemma oTKyaeTcs.

[aHHble NnapaMeTpbl UCMOMNb3YIOTCS AN YCTAHOBKM 3HAYEHNs1 0OBHapyKeHus
BbIXOAHOW YacTOThl M 3HaYeHus ructepesnca. 3HaveHne F09.21 npegcrasnsiet

cobon NpoueHTHOe COOTHOLWIEeHMe YacToTbl

obHapyxeHusi yactoTbl (F09.20).

BbixoaHas vactora (I'u) 4

A
CurHan obHapyeHna [OCTUXEeHUA 4acToTbl

(MO, pene)

YposeHb FDT

BKI.

rmcrepesmnca

K 3Ha4YeHuo

] Mnctepeauc FDT = F09.20 * F09.21

» Bpewms (t)

— — , Bpems()

Puc.6.16 — 3HaueHusi 06HapyeHusi 8bIXOOHOU Yacmombl
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®DYHKUMOHANbHbIN Ha3BaHue dyHKLMMU Ounana3soH 3aBoa. Uzm.

Koo HaCTpOﬁKM 3Hau.
F09.24 [Ounana3soH goctukenus | 0,0 ~ 100,0 % 0% o
MaKcMmarnbHon (F00.03
YacToTbl (makcumarnbHasi
yacroTa))

Ecnun paboyas yactota NY HaxoguTcs B Npefenax ykasaHHOro ananasoHa
4YacToTbl, BbIXOAHAs KNeMMa C COOTBETCTBYHOLEW (OyHKUMEN nepexoauT B
cocTosiHue «BKI». MprHuMn paboTbl NokasaH Ha creayowem pucyHke 6.17.

BrixogHas vactota (I'y)

I—ﬂ,uanaaou ofHADYKEHUA

....... i

3apgaHue YacToThl

P Bpema (1)

]
'
1
]
]
]
&
]
]
|
|
T
]
1
]
]
]
]
]

i e i

BRI BKI.

CurHan obHapyxeHusa
[LOCTWAXEHWA YacTOThl

Puc.6.17 — [Juana3oH docmuxeHusi MakcumarnbHoU Yacmoma!

i Bpema (t)

DYHKUMOHANbHbIN HassaHnue cyHkuun Ovana3soH 3asoga. Uam.
Kop, HacTPOMNKM 3Hau.
F09.25 CkaykoobpasHasi 0: BbIKMOYEHA 0 =]

nepecTpoiika 4acToTbl | 1: BKMOYeHa
BO BPEMSI pasroHa u
3amenneHus

Korga paGoyas YacToTa HaxoaMTCA B Npeaesnax AuanasoHa ckaykoobpasHom
NepecTpoKM YacToThl, dhakTuieckas paboyas yacTota GyaeT nepeckakueaTtbh
yepes 3agaHHylo amnuTyay (MepexoamuT HeMoCPEACTBEHHO OT CaMOil HU3KOM
4acTOThl CKayka [0 CamMoW BbICOKOM YaCTOThl CKayKa).



BbixogHasi yacToTa (I'u)

CkaukoobpasHasi
nepecTpovika 2

CkaykoobpasHasi
nepectpovika 1

Am nnutyaa 4acTtoTbl
CKa4ka

AMNNUTYAa 4yacToThbl
P cKayka

Bpems (t)

Puc. 6.18 — Cka4ykoobpasHasi nepecmpolika 4acmomal

Hassanue
dyHKUMM

DyHKUMO-
HanbHbIA koA

F09.28 YacroTa

nepekntoveHns

Mexnay BpeMmeHem

pasroHa 1 n

BpeMeHeM pasroHa

2

F09.29 Yacrota

nepekn4eHnsa

mexzay BpeMeHeM

3ameaneHus
1 v BpemeHem
3ameanenHus 2

[nana3oH HaCTPOWKMU 3aBog. Uam.

3Hau.
0,00 My ~ (F00.03) 000My | o
0,00 'y ~ (F00.03) 0,00My | o

OTa (byHKLIMH aKTUBHa, Korga Bbl6paH anekTpoasuraTenb 1,a nepekxrn4vyeHne
Mexay pasHbiMu  BpemMeHamMu paerHa/same,u,neHMﬂ He BbINONHAETCA C

NMOMOLLBIO KNeMMbI S.

OnopHas vactoTa

F09.28

A BbixogHan vacTora (My)

F09.29

Bpewm (1)

- i —
Bpems i Bpema
pasroxa 2

3amegnen 2

Bpemh

pasrowa 1 Bpemn

3aMenneniA 1

Puc.6.19 — Yacmoma nepekrtodeHusi Mex0y epeMeHeM 3amMeOneHust
Mpn pasroHe, ecnu BbIXOAHAs YacToTa MeHblle 3HadeHus F09.28,
BblbMpaeTca Bpems pasroHa 2. Ecnu BeixogHas YacTtota 6onblue, 4em 3HavyeHne



F09.28, BbiOMpaeTcsa Bpemsi pasroHa 1.

Mpn 3ameaneHun, ecnu BbIXOAHAs 4actota Gonblue 3HaveHusa F09.29,
BblbupaeTca Bpemsa 3amennenus 1. Ecnm paboyas yactoTa MeHblue, 4em
3HaveHune F09.29, Bbibupaetcs Bpemsa 3ameaneHus 2.

DyHKLUMO- HasBsanue [nana3oH HacTPOMNKK 3aBoga. Usm.
HanbHbIA KoA yHKUMN 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 yactotsl | 0,0 ~100,0 % 0% o
1

F09.33 YpoBEHb YacToThI 0,00 Ny ~ (F00.03) 50,00Ty | o
2

F09.34 [wnanasoH yactotel | 0,0 ~100,0 % 0% o
2

Ecnu BbixogHasa vactota N4 Haxogutcs B npedenax AvanasoHa 4acTtoThbl
perncTpaumn, COOTBETCTBYHOLWAA BbIXOAHAA KnemMma nepexoanuTt B pexunm

«BKI».

BleOﬂHaﬂ Yactota

YacToTa peructpauuu

CoctoaHune

BbIXO4HOro pene

A

\J

BKI.

BbIKN.

BbIKN. BbIKN

[lanasoH peructpauuu

Puc.6.20 — 3asucumocmb coCmosiHUS 8bIXOOHO20 perie om duanasoHa Yyacmoma!

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIN KOA hyHKUMUN 3Hau.

F09.35 YpoBeHb Toka 0,0 ~ 300,0 % (o1 5% u]

XO0CTOro xoAa HOMWHAnNbLHOro Toka
anekTpoaBuraTens)

F09.36 3agepxka 0,01 ~ 600,00 ¢ 0,10 ¢ o
obHapyxeHus
XOI0CTOro Xo4a
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Ecnun BbixogHoM Tok MY paBeH nnnm MeHblue ypoBHSI OGHapyXeHus Toka
XOfIOCTOro0  xXoda, a NpOAOIKMTENbHOCTL MPEBbILLAET BPEMS  3aAepPXKKu
0BHapyXeHUsT XOnocToro XoAa, TO BbIXOAHAA KreMMa C COOTBETCTBYHOLLEN
dyHKUMen nepexoauT B coctosHne «BKI».

BbIXOAHOM TOK A
YpoBeHb
oBHapykeHuA Bpems
X0NocCToro ToKka
F09.35 o
CurHan oBHapyerua
XONOCTOro ToKa
BKN.
Bpemsa
L.
H -~
"
Bpems 3afep:Kku 0BHapYKeHUA
xonocroro Toka F08.36
Puc. 6.21 — ObHapy»eHue Xo/1ocmoeao moka
DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIW KOA PyHKLUM 3Hau.
F09.37 YpoBeHb 0,0 % - 3awwumTa BbIKIOYEHA 200 % o
neperpysku 0.1 ~300,0 % (o1
aneKTpoABUraTenst | HOMUHaNbHOrO TOKa
anekTpoasuraTens)
F09.38 3apepxka 0,01 ~ 600,00 c 0,00 ¢ o
o6HapyxeHus
neperpysku
anekTpoaBuratens

Ecnu BeixogHom Tok MY paBeH ypoBHIO 0OHapyXeHWs neperpysku no ToKy, a
NPOAOIMKUTENBHOCTb NPEBLILLAET BPEMS 3a4ePXKKn 0BHapy>XeHUsi neperpysku,
BbIXOAHAs KNemma C COOTBETCTBYIOLLEN (DyHKUMEN MepexoauT B COCTOsiHWE
«BKJT».

®DyHKLMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoga. U3m.
HanbHbIN KO byHKUMUM 3Hau.
F09.39 YpoBeHb Toka 1 0,0 ~ 300,0 % 100 % =

(OT HOMUHAsLHOTO TOKa
anekTpoasurarens)



F09.40 [nana3oH 0,0 ~300,0 % 0% o
TokKa 1 (OT HOMWHaNbLHOTO ToKa
anekTpoaBuraTenst)
F09.41 YpoBeHb Toka 2 | 0,0 ~300,0 % 100 % o
( OT HOMUHAnbHOIO ToKa
aneKkTpoABuUraTens)
F09.42 [Ounana3soH 0,0 ~300,0 % 0% o
ToKa 2 (OT HOMWHarBHOTO ToKa
anekTpoaBuraTens)

Ecnn BbixogHom Tok MY HaxoguTcs B Avana3oHe Toka permcrpauumu,
BbIXOAHAsA KnemMma C COOTBETCTBYHOLLEN (DYyHKUMEN NepexoauT B COCTOSHUE
«BKI».

A
BrixogHOM TOK
[Avana3sck Toka
- Y pervcTpau|
Tox AR AN !
perucTpauuy [ [ '

BpeMA

>

COCTORHUeE BbIXOAHOrO pene B?U'l { 5‘" BRI
B B e i e i

Puc. 6.22 — 3asucumocmb cOCMOSIHUSI 8bIXOOHO20 pesie om duarnasoHa moka

peaucmpayuu
®DyHKUMO- HasBaHue [nana3oH HacTPOWMKK 3aBoga. U3m.
HanbHbIA koA pyHKUUU 3Hau.
F09.43 OTcyeT BpeMeHn 0: BbIKMKOYEH 0 o
1: BKIOYEH
F09.44 McTouHMK 3apaHus 0: (P09.45) 0 o
oTcyeTa BpEMEHU 1:Al1
2:AI2

3: AI3 (100% aHanorosoro
BXOZa COOTBETCTBYET
3HAYeHUI0 B NapameTpe
F09.45) (dbyHkumMSA
otcytctayet B LCI(S)

n LCI-GY/PY-1)

F09.45 3agaHvie BpemeHu 0,0 ~ 6500,0 MuH 0,0 MuH o
orcyeTa
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OTn napameTpbl WCMOMb3ylTCA ANA peanusaumn  yHKUUM  3adaHus
Bpemenu M4.

Ecnn napametp F09.43 yctaHoBneH Ha 1, MY HauMHaeT oTcyeT BpeMeHu
npu 3anycke. 1o AOCTMXEHWN YCTaHOBMEHHOW AnuTenbHOcTW Bpemenn MY
OCTaHaBMUBaeTCA aBTOMAaTUYeCcKku, a BbIXOAHAS KIeMMa C COOTBETCTBYIOLLEN
dyHKUMen nepexoauT B coctosHne «BKI».

Kaxabin pa3 npu 3anycke MY HaumHaer otcyeT BpemeHn ¢ 0 n cumTtaet
ocTaBlueecs Bpemsi. [1pogomKMTENbHOCTL MO BPEMEHM 3a4aeTcsl B MUHYTax
B F09.44 n F09.45.

®DyHKUMO- Ha3BaHnue [nana3oH HacTPOMKU 3aBoga. U3m.
HanbHbIA koA pyHKUMUU 3Hau.
F09.46 Kanu6poska 0,00 B ~ (F09.47) 3.10B o

HWXHero npegena
ypoBHs curHana Al1

F09.47 Kanu6poska (F09.46) ~ 10,00 B 6.80B o
BEpXHero npeaena
ypoBHs curHana Al1

OTn OBa napameTpa WCMOnb3ylTCs Afsi YCTaHOBKM MPeaernoB BXOAHOIO
HanpsbkeHuss ans 3awutel MY. Korga 3HadyeHue Ha Bxoge Al1 Gonblue, Yyem
3HayeHne F09.47 nnu meHblue, YeM 3HavyeHne F09.46, BbiIxogHas knemma c
COOTBETCTBYHOLLEN pyHKUMeNn nepexoguT B coctosiHne «BKJT», ykasbiBas Ha To,
yTo Bx0og Al1 npesbilaeT npegern.

®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. U3m.
HanbHbIA KOA hyHKUMUM 3Hau.
F09.48 Mopor Temnepatypbl 0~100°C 75°C a]

CunoBoro moayns

Korga Temneparypa paguatopa N4 gocturaet 3Ha4eHnst 3Toro napameTpa,
BbIXOAHAsA KnemMma C COOTBETCTBYHOLLEN (DYyHKUMEN MepexoauT B COCTOSHUE
«BKJl», ykasblBass Ha TO, 4TO TemnepaTtypa MoAyns AOCTUraeT NopOroBOro
3HaYeHus.

DyHKUMO- HassaHue [unana3oH HacTPOWKK 3aBop. WUam.
HanbHbIA koA PyHKUMU 3Hau.
F09.49 YnpasneHve 0: BKMIOYEH TOMbKO BO 0 u]
BEHTUIIATOPOM Bpems pabotbl
oxnaxaeHvs 1: BKNIOYEH Bceraa

Wcnonb3ayeTtcs Ans HacTpolku pabodero pexuma BeHTunstopa. Ecnu atot
napameTp ycTaHoBneH Ha 0, BeHTunsTop paboTaeT Toraa, korga pabotaet M4.
Korga MY B cocTosiHUM ocTaHOBa, OXnaxaatoLmin BeHTUnsiTop pabortaet, ecnv



Temnepatypa paguatopa Bbiwe 40 °C, un npekpawaer paborty, ecnu
Temnepartypa paguartopa Huke 40 °C. Ecnn 3TOT napameTtp yCcTaHOBMEH Ha 1,
oxna»(,qarou_mﬁ BEHTUNATOP NpoAoImKaeT paGOTaTb npu nogadvye nUTaHUA.

®DyHKUMO- HasBaHue [inana3oH HacTpomnku 3aBog. Usm.
HanbHbIA KOA pyHKUMUM 3Hau.

F09.50 [aBnexve Bbixoga 0,0 ~ (F10.01) 0 [u}
13 CrsLLEero pexmma

F09.51 Bpemsi 3apepku 0,0 ~6500,0c 0,0c [u}
BblXoda u3
cnswero pexvma

F09.52 YacrtoTta nepexopa 0.00 Ny ~ (F00.03) 0,00y | o
B CMALLMIA PEXNM

F09.53 Bpemsi 3agepxku 0,0 ~6500,0c 0,0c [u}
nepexoga B crsiLumn
pexum

[aHHble napameTpbl MCMOMb3YKTCH AN peanu3auuy  «Chsiwero»
pexuMa Onsi pelleHus 3agady no nopgepXaHuio MOCTOSHHOTO AaBneHust
BOAbl B cucTemax BogocHabxeHusi. MY nepexoauT B «ChsWMNA» PEXUM U
aBTOMaTUYeCKu OCTaHaBMMBAETCS N0 UCTEYEHUN BPEMEHM 3a[epPXKK/ Nnepexoaa
B «cnsAwmny pexum (F09.53), ecnu onopHas YacToTa HUXe UNu paBHa YacToTe
nepexoga B «cnswun» pexum (F09.52).

Bbixog n3 «cnsilero» pexuma Npou3onaeT, ecnv ornopHasi Yactota Gyaet
BbllLE MNWN paBHa 4acTtoTe Bbixoaa 3 pexuma (F09.50) n otcueta BpemeHn
3agepxku (F09.51).

«Cnawuiiy pexmMm He MoxeT pabotaTb Mpu peanusauuu
== | MWO-ynpaBneHuss B obGpaTHOM HanpaBneHuu (Korga 4acToTa
= | yBEMUUMBAETCA C YBENUYEHUEM CUrHana obpaTHol CBA3N).
Ona BkntodeHus TMU[-ynpaBneHuss B oGpaTHOM HampaBneHun
HeobxoaMMo BbIkNOUMTL «Cnawuiny pexum (F09.50 = 0; F09.52 =
0). Ana peanusaumu 4aHHON BO3MOXHOCTW Npu 3aka3e Heobxoanumo
3anpocuTb cneuuansHoe oGHOBMEHUE.

Ecnn paBnenune npobyxaeHus n 4acToTa nepexoda B «ChSAWWN» Pexnm
ycTaHoBneHbl Ha 0, To AaHHble PYHKLMM OTKITHOYEHbI.



®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. U3m.
HanbHbIN KoL OyHKLUMM 3Hau.

F09.54 YcTaBka TekyLero 0,0 ~ 6500,0 MyH 0,0 MuH u}
BpEMEHMN paboTbl

Ecnn TeKyllee BpemMsa paﬁOTbI AOCTUraeT 3Ha4eHuad, yCTaHOBITIEHHOIoO B 3TOM
napamMeTpe, TO BbIXoOHasA Krnemma c COOTBeTCTBy}OLLl,eVI d;)yHKLI,I/IeVI nepexoauT B

cocTosiHue «BKJ».

®DyHKLMO- HasBaHnue [nana3oH HacTPOWKK 3aBoga. Usm.
HanbHbIA KoA PyHKUMU 3Hau.
F09.55 BepxHuit npegen 0,00 ~ 15,00 'y 12,00Ty | o
paboueli yacToThbl
nepekxrnoyeHns
DPWM

[ercTBUTENBHO TONBKO ANS MeToAa ynpasnenus U/F.

®DyHKLMO- Ha3BaHue [nana3oH HacTPOMKMU 3aBoa. U3m.
HanbHbIA koA PyHKUMUU 3Hau.
F09.56 Cucrema LUAM- 0: acuHxpoHHas moaynsaums | 0 o
Moaynsumm 1: peseps

[encTBuTenbHO TONbKO AN MeToga ynpasnexust U/F.

®DyHKLMO- Ha3BaHue [nana3oH HacTPOMKK 3aBoa. Uam.
HanbHbIA koA pyHKUMUU 3Hau.
F09.57 Bbi6op pexuma 0: 6e3 komneHcauumn 1 u]
KOMMeHcaLmmn 30Hb! 1: pexxum komneHcaumm 1

HEYYBCTBUTENBLHOCTMN | 2: pexum KoMneHcaumm 2

QtoT napameTp pekoMeHOyeTCA WU3MeHATb TOJMbKO npu chneunanbHOM
TpeﬁOBaHMVI Ana  BOMHbl  BbIXOAHONO  Hanps>XeHua  Unu konebaHumn
anekTpoasuratens. Bbicokas MOLWHOCTb npeanonaraeT UCronb3oBaHue

pexuma KomneHcaumm 2.

®DyHKLMO- HasBaHue [nana3oH HacTpomnku 3aBoga. Uzm.
HanbHbIA koA PyHKUMU 3Hau.
F09.58 Bbi6opoyHas 0: HeaKTUBHa 0 u]
my6uHa WM 1~ 10: ypoBeHb CHUXEHUS

oToT napameTp MOXHO MCNOMb30BaTb Af1A CHMXEHUA WymMa U YMEeHbLUEeHUA
SNIEKTPOMArHUTHbIX NOMeEX.



®PyHKUMO- HasBaHue [nana3oH HacTPOWMKK 3aBoga. Uam.
HanbHbIN KOA yHKUMU 3Hau.

F09.59 OrpaHuyerve Toka | 0: HeakTUBHO 1 o
1: aKTMBHO

Mpu  ANMTENBHOM  WUCMOMb30BaHWM  BLICTPOro  orpaHuyeHus MY
neperpeBaeTcs U MOXET BbITb NOBPEXAEH.
OTOT napameTp MOXeT ObITb UCMONb30BaH AN 3alWTbl OT Neperpy3ku no

TOKY.

®yHKUMO- HasBaHue [Onana3oH HacTPOMKuN 3aBoga. Uzm.
HanbHbIA Kof dyHKUMU 3Hau.
F09.60 KomneHcauus 0~ 100 5 o

o6HapyxeHusi Toka

OB6bI4HO He TpebyeTca MeHsITb 3TOT NapameTp.

DyHKUMO- HasBanue [nana3oH HacTpomnku 3aBoga. U3m.
HanbHbIN KOA dyHKUMM 3Hau.
F09.61 YpoBeHb 60,0 ~ 140,0 % 100 % o
MOHWXEHHOTO
HanpsxeHns

OO6bI4HO He TpebyeTcst MEHSATb ITOT NapameTp.

Knacc HanpsikeHus Ba3oBoe 3HaYeHWUe ToYKMn
MOHMXEHHOro HanpsHxeHus

TpéxdasHbin 230 B 200 B

TpéxdasHbin 400 B 350 B

TpéxdasHbiii 690 B 650 B

DyHKUMO- HasBsanue [inana3oH HacTPoOMnKu 3aBoga. Uam.
HanbHbIN KOp dyHKUMN 3Hau.
F09.62 Bbi6op pexvma 0: onTyMU3aums He 1 u]

onTummsauum SVC aKTMBHa
1: pexum onTumnsauum 1
2: pexum onTumm3aumm 2

Pexum ontummsauum 1: MOXeT wucnonb3oBaTbcs, korga Tpebyetcs
ynpasreHne ¢ BbICOKOWN CKOPOCTbLIO.
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Pexum ontumusaumm 2: MOXeET ucnomnb3oBaTbcs, Korga Tpebyetca
yrnpaBrneHue ¢ BbICOKMM MOMEHTOM.

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbLIW KOA byHKUMMN 3Hau.
F09.64 YpoBeHb 200,0 ~ 2500,0 B BaBucut | O
NOBbILLEHHOTO ot
HanpsikeHns mMogenu

OO6bI4HO He TpebyeTcst MeHSATb 3TOT MapameTp.

Knacc HanpsixxeHus Ba3oBoe 3Ha4yeHue ToUKU

NOBbILWEHHOro HanpsaXeHus

TpéxdasHbin 230 B 400,0B
TpéxdasHbin 400 B 810,0B
TpéxdasHblii 690 B 1300,0 B

Fpynna F10: NMapameTtpsbl MAQ-ynpaBneHus

MWAO-ynpaBneHne — aT0 o06WMIA MeTO4 YynpaBreHusl MNpOLEeCCOM.
MY perynvpyer BbIXOAHYO 4YacTOTy MpW MOMOLLM MPOMOPLMOHaNbHON,
MHTerpansHon, AuddepeHumansHOM CoCTaBnsloWen perynaTopa, Kotopas
CpaBHMBaeT NokasaHusi curHana obpaTHON CBSA3W U 3aaHHOro cuUrHana.

[aHHas yHKUMSA NpUMEHsieTCs Ans  ynpaBrieHWsl TEeXHONOrMyecknmMm
npoueccamu, TakMMK Kak KOHTPOSlb MOTOKa, KOHTPOMb AaBIEHUS! Y KOHTPOMb

Temnepatypbl. Ha cnegyoliem pucyHke nokasaHa npuHumMnuanbHas 6rok-
cxema MNIO-perynupoBaHums.

BbixogHas
vyacroTa

Oatunk
CKOpOCTU

OnopHast
3apaHve MWO-perynupoBaHve yacrtoTta
+

—t—{ —{ Il

dunbTp
— O6paTHas cBsA3b
[

Puc.6.23 — Cxema NMJ-peaynuposaHusi



®DyHKUMO- HasBaHue
HanbHbIN KOA yHKUMM
F10.00 McTO4HMK onopHoro
curHana Na-
ynpaeneHus
F10.01 YcTaBka onopHoro

curnana NAQ-
ynpaBneHus

3aBoga.
3Hau.

[nana3oH HacTPOWKU

0: NOCTOAAHHOE 3HaYeHne 0
(F10.01)

1: A1

2: AI2

3: Al3 (dbyHKumMs oTcyTCTBYET
B LCI(S) n LCI-GY/PY-1)

4: BbICOKOYACTOTHbIN
MnynbcHbIn Bxogd HDI
(cbyHKUMA OoTCyTCTBYET

B LCI(S) n LCI-GY/PY-1)

5: npotokon cesian Modbus
RTU

6: MHOrOCTYneHYaTbIi PeXUM
7: NOTEHUMOMETP naHenun
ynpaeneHusi

0.0-F10.04 5.0

U3sm.

F10.00 ncnonb3ayetcs Anst Bblbopa UCTOYMHUKA 3afjaHUsi ONMOPHOro curHana
MNO-ynpaenexus. OnopHoe 3afaHve ABMSEeTCH OTHOCUTENbHOW BErUYMHOW
n Haxogutcst B AvanasoHe ot 0,0 % go 100,0 %. CurHan obpaTHoi cBsi3u
MNO-perynatopa Takke ABMSETCS OTHOCUTENbHOW BenuuuHon. Lenb MAO-
perynupoBaHusi — YpaBHATb CUrHam 3afaHus U curHan obpaTHOW CBS3W.
Mapametpbl F10.00 u F10.02 He mMoryT GbiTb OAHOBPEMEHHO YCTaHOBMEHbI B

3HayeHue 5.
®DyHKUMO- HasBaHue
HanbHbIA KoA hyHKUUM
F10.02 McTouHnK curHana

obpaTHoii cBs3n
MWA-ynpasnexus

3aBog.
3Hau.

[nana3oH HacTPOWKU

0: Al 0
1: AI2

2: AI3 (cpyHKuMs oTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)

3: pasHocTtb Al1- Al2

4: BbICOKOYACTOTHbIN
MMnynbCHbIN Bxog HDI
(dbyHKUMA oTCyTCTBYET

B LCI(S) u LCI-GY/PY-1)

5: npotokon cBsian Modbus
RTU

6: cymma Al1+AI2

7: makcumym n3 Al1 n Al2

8: MuHUMYM 13 Al1 n Al2

Usm.



OTOT napameTp Mcnonb3yeTcs Ans Bblbopa UCTOYHMKA curHana obpaTHon
cesa3n [UO-perynatopa. O6patHas ceasb [MW[-perynsatopa saensercs
OTHOCUTENbHOW BENUYNHON 1 Haxogutcsa B aunanasoHe ot 0,0 % go 100,0 %.

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKHU 3aBog. U3sm.
HanbHbIN KOL OyHKLUM 3Hau.
F10.03 Hanpasnenve 0: npsimoe (4actoTa 0 o
npevicteua NAO- YMEHbLLaeTcs ¢
ynpaeneHus yBEnuYyeHnem curHana

obpaTHoii cBsi3n)

1: obpaTHoe (4acTtota
yBenuunMBaeTcs ¢
yBenMyeHneM curHana
obpaTHoit cBs3u)

OTOT napameTp mcnonb3yetcs AnA Bblbopa MCTOYHUKA curHana obpaTtHow
cesa3n [WO-perynatopa. O6patHas ceasb [MW[-perynsatopa saensertcs
OTHOCWTENbHOW BENUYMHON 1 HaxoguTcs B AananasoHe ot 0,0 % go 100,0 %.

Insa sknovenuns NMNO-ynpaeneHnsa B o6paTHOM HanpaeneHun Heobxoanmo
BbIKMIOYMTb «Cnawmn» pexum (F09.50=0; F09.52=0)

®DyHKLMO- HasBaHue [unana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIW KOA OyHKUMM 3Hau.
F10.04 MakcumansHoe 0 ~ 65535 10.0 o
3HayeHue
[AvanasoHa
curHana NAQ-
ynpaeneHus

3HayeHnMe 9ITOro napameTpa ABnsieTcs 6e3pa3mMepHON  BENUYMHOMN.
Mcnonb3yetcs Anst ycTaHOBKY 3aAaHHON BenuuuHbl curHana MNMO-ynpaeneHns
1 BEMNWYMHbI CMrHana obpaTHou CBA3W.

OTHOCMTENbHOE 3HayYeHWe curHana obpaTHOM CBA3M K curHany,
yctaHosneHHoMy Ha MU B %, cooTBeTcTBYET 3HaveHuo F10.04.

DyHKUMO- HaseaHue dyHkumn Ouana3soH 3aBogp. WUam.
HanbHbIN KoA HacCTPOMNKM 3Hau.
F10.05 MponopuvoHanbHbIi 0.0 ~100.0 20.0 o

koadpcpuument MNI-
ynpasnexus KP1

F10.06 Bpems 0.01c~10.00c 2.00c o
nHTerpuposanusa NAA-
ynpaenexus TI1

F10.07 Bpewms 0.000 ¢ ~ 10.000 ¢ 0.000c | o
anddepeHumpoBaHust
TD1



Yem Bbllle 3HavyeHne nponopumoHanbHoro ycunenuss KP1, tem Gonblue
ob6bem perynmpoBkM U TeM BbICTpee OTKMMK, HO CMMLIKOM GOmbLUOe 3HaYeHne
MOXET BbI3BaTb kornebaHus B cucteme; Yem Hmke 3HadeHne KP1, tem bonee
ycTor4MBa cuctema v MeasieHHee OTKMUK. Yem Bbile 3HavyeHue BpeMeHM
nHTerpmpoBaHusa T11, TeM meaneHHee OTKNMK 1 6onee cTabunbHbIV BbIXOQHOW
CUrHan, Xyxe CrnocOBHOCTb KOHTPONS (hnyKTyauuid MHTEHCUBHOCTW CurHana
obpaTHon CBA3W; YeM Huxe 3HadeHune TI1, Tem GbICTpee OTKIUK U CuUnbHee
yKTyaumm BbIXOAHOMO CUrHana; CrMMLLKOM HU3KOe 3HavyeHue MOXET Bbl3BaTb
konebaHuns. YcTaHOBWTbL npegen ycunenus auddepeHumatopa  MOXHO
npu nomowy BpemeHn auddeperHumposanus TD1 Takum obpas3om, YTOObI
obecneuntb Heo6XxoAMMBIN YpoBeHb AnddepeHumanbHOM CocTaBnsaowWwen Ha
HU3Kow M Bbicokon yactote. Yem Gonblue Bpemsi guddepeHUmMpoBaHms, TeM
BbllLE Anana3oH perynmpoBKu.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KOA4 pyHKUUU 3Hau.

F10.08 YacroTa cpesa 0,00 ~ (F00.03) 0.00 'y o
npu obpaTHoM
HanpasneHum
npevicteusa NAO-
ynpaenexus

Korga BbixogHas yactota npu NW-ynpaBneHun ABnsieTca oTpulaTensHom
(o6bpaTHoe HanpaBneHue BpalleHusi MY), 3agaHHOe 3HaYeHWe U 3HaveHue
obpatHoi cBasu MWL MoryT coBnagate. B onpenenéHHbix onepaumsx
3anpeLiaeTcs MCnonb30oBaTh BbLICOKYD 4acToTy MpWM OBpaTHOM BpalLeHWW.
dyHkuma F10.08 nprmMeHsieTcs Ans yCTaHOBKM BEPXHEro nopora npu obpaTtHom
HanpaBneHu BpaLLeHust.

DyHKUMO- HassaHue [nana3oH HacTPonKu 3aBop. WUam.
HanbHbIA KoA pyHKUUU 3Hau.
F10.09 Mpenen 0,0 ~100,0 % 0% =
oTknoHenus MAI-
ynpaeneHus

Ecnun curHan paccornacosanus MU MeHbLUe 3Ha4YeHWs, YCTaHOBNEHHOIO
dyHkumenn F10.09, perynuposka MWA-ynpaBneHns npepbiBaeTcs. Huskoe
3HaYyeHMe curHamna paccornacoBaHUs CTaOUNU3NPYeT BbIXOOHYIO YacToTy,
4YTO HeobXoAuMO AN OnpefenéHHbIX onepauui ynpasrieHWs C 3aMKHYTbIM
KOHTYPOM.



A obpaTHas cBssb ‘L Mpefien curiana paccornacosaHms

AANaHHOe SRRICHNGI L o e s SR RS e e

BbIXO4HAA yacToTa

Bpems

»
2

Pwuc.6.24 — Otknoenue NMNO-ynpaBneHus

®DyHKUMO- HasBaHue dyHKuMHU [nana3oH HacTpPoWKu 3aBoa. Uam.
HanbHbIW KOA4 3Hau.
F10.10 Mpepen 0,00 ~ 100,00 % 0.1 % o
AnddepeHumnansHoi
coctasnstowen M-
ynpaeneHus

Wcnonb3yeTtca Ans  ycTaHOBKM  Auanas3oHa  AunddepeHumanbHoro
KoadumumeHTa Ma-perynatopa. Mpwn MAa-perynupoBaHum
anddepeHumanbHbIi KO3MOULMEHT MOXET Bbl3BaTb korebGaHusi CUCTEMbI.
Mostomy anddpepeHumnansHoe perynuposanue MNMUO-ynpasneHns orpaHnyeHo
HebonbLUMM AnanasoHOM.

DyHKLMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoa. U3m.
HanbHbIW KOA byHKUMMN 3Hau.
F10.11 Bpems naverexus 0,00 ~ 650,00 c 0.00c o

OMOPHOro curHana
M- ynpaenenus

Mapametrp F10.11 onpegensieT BpeMms, Heobxogumoe ANS U3MEHEHUS
HacTpovku MO ot 0,0 % po 100,0 %. CurHan u3meHsIeTCA NUWHEWHO B
3aBMCUMOCTM OT BPEMEHW W3MEHEHUSi, YMeHbllasl BnusiHUEe BHE3amnHoro
N3MEHEHUsI cUrHana Ha cucTemy.

DyHKLMO- HasBaHue [unana3oH HacTPOWMKU 3aBoga. Uzm.
HanbHbIA KoA PyHKUMU 3Hau.
F10.12 Bpewms 0,00 ~ 60,00 ¢ 0.00¢c =
unsTpoBaHUs
curHana obpatHom
cessu NAA-

ynpasrneHus



F10.13 Bpewmsi BbixogHOroO 0,00 ~ 60,00 ¢ 0.00c o
dunetpa M-

ynpaenexus

F10.12 ncnonb3yetcs ans dpunstpoBaHusi curHana obpartHon ceasu MAL-
perynsitopa, yMeHbluasi ckayku curHana obpaTHoW CBA3W, HO 3amennss
peakumio cuctembl. F10.13 ucnonb3yetca Ans UnLTPOBaHMSA BbIXOAHOW
yactotbl MNI-perynatopa, CHMXas CKOPOCTb U3MEHEHWUST BbIXOAHOW YacToThl
MY, Ho 3ameqnas peakumto CUCTEMBI.

DyHKUMO- HassaHnue cdyHkunn [nana3oH HacTPOMNKU 3asoga. WUam.
HanbHbIA KOA 3Hau.
F10.15 MponopuuoHanbHbIi 0,0 ~100,0 20.0 o
koadbduumeHT MANI-
ynpaeneHus KP2
F10.16 Bpewmsa 0,01~10,00c 2,00c o
VHTErpMpoBaHus
MA-ynpaenexus TI2
F10.17 Bpemsa 0,000 ~ 10,000 c 0,000 ¢ o
AvbepeHLMpo-
BaHus MI-
ynpasnexua TD2
F10.18 Ycnosue 0: nepekntoyeHe 0 o
nepeksnoyeHne BbIKMIOYEHO
Mexay napametpamu | 1: nepeknioyeHne no
1un2n0na- LUndpoBoi knemme
ynpaeneHus 2: nepekntoyeHve no
NpeBbILLEHNIO OTKIOHEHUS
F10.19 OTKNOHeHue Ans 0,0 % ~ (F10.20) 20 % o
nepeknyeHns
Mexay napameTpamu
MA-ynpaenexus 1
F10.20 OTKNOHEeHWe Ans (F10.19) ~ 100,0 % 80 % o

nepeknoyeHmns
Mmexay napameTpamu
MA-ynpaenexus 2

B HekoTOpbIX TEXHOMOrMYeckMx npoLeccax nepekntoyYeHne napameTpoB
MWL TpebyeTcs, koraa ogHa rpynna napameTpos MU He MOXeT ya0BNeETBOPUTL
TpeboBaHue BCcero BbiNornHsieMoro npouecca. MNapametpsl perynsitopa c F10.15
no F10.17 yctaHaBnumBatoTcsa Takke, kak ¢ F10.05 no F10.07. MNepeknioyeHune
MOXeT ObITb peanv3oBaHo NMMB0o Yepes BXOAHbIE KNeMMbI, G0 aBTOMaTUYECKH,
B 3aBWCYMOCTW OT CMrHana paccornacoBaHusi. Ecnu BeibpaHo nepeknioveHne
Yepes BXOAHYH KMeMMy, TO KNemme [ormkHa ObiTb HasHadeHa yHkuus 43
«[lMepekniovartens napameTpos MNO-ynpasneHus». Ecnv knemma B COCTOSHUM
«BblIKI», To BbIGUpaeTcs rpynna 1 (¢ F10.05 no F10.07). Ecnu knemma



B coctosiHum «BKJl», Bbibupaetcs rpynna 2 (¢ F10.15 no F10.17). Ecrmn
BbIOpaHO aBTOMAaTMYeCcKOoe MepeKkmnioyeHne, Korga 3HayYeHue OTKITOHEeHWS
mexay obpatHoun cesasbio MU n yctaHoskon ML MeHbLle, YeM 3HaveHue
F10.19, BeiGupaetcs rpynna 1.

Korga 3HayeHne oTKNoHeHusA mexay obpatHou ceasbio MN[ n HacTpoiikon
ML Beiwe, 4yem 3HayveHne F10.20, Boibupaetcs rpynna 2. Korga oTkrnoHeHue
Haxogutcs wmexagy F10.19 wn  F10.20, napametpbl [MW[-perynartopa
npeacTaensaloT cobon NMMHEeNHOe WHTEePNnoNMpPOBaHHOE 3HaYeHue ABYX rpymnn
3HaYeHU NapamMeTpoB.

MapameTpbl MW

pynna 1 napametpos NAQ
F10.05 F10.06 F10.07

pynna 2 napametpos MW

F10.15 F10.16 F10.17 H »
F10.19 F10.20 Paccornacosanue MNUQ
Puc. 6.25. — PaccoanacoeaHue N
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIA KOA byHKUMM 3Hau.
F10.21 HavanbHoe 0,0 ~100,0 % 0% o
3HayeHue MNI-
ynpasneHus
F10.22 Bpewms 3agepxkun 0,00 ~ 650,00 c 0,00 ¢ o
HavanbHoro
3HayeHus MNI-
ynpaenexus

Mpu 3anycke MY 3anyckaet MNW[-ynpaBneHve TONbKO MOcne TOro, Kak
dukcmpyeTcs onopHoe 3HaveHne (F10.21) B TeueHre BpeMeHn, yCTaHOBINIEHHOMO
B F10.22.

BeixoaHas yacTota

Bpemsi

v

Bpems coxpaHeHus
Ha4anbHoro sHa4eHns

Puc.6.26 — Bpemsi coxpaHeHUs1 0NOPHO20 3HaYeHUs1



Ha3BaHue
hyHKUMM

®DyHKUMO-
HanbHbIN KOA

F10.23 MakcumanbsHoe
OTKIIOHEeHWEe Mexay
[BYMSi BbIXo4amm
MA-perynatopa

B NPSIMOM
HanpasneHum

F10.24 MakcumanbHoe
OTKNOHeHWe mexay
ABYMS BbIXOAAMU
MUAO-perynatopa

B o6paTHOM
HanpaeneHun

[uana3oH HaCTPOWKMU 3aBoga. Uam.

3Hau.
0,00 ~ 100,00 % 1.00 % o
0,00 ~ 100,00 % 1.00 % o

OTknoHeHus curHana obpaTHo CBs3K B MPSIMOM M 06paTHOM HanpasneHuu.
F10.23 n F10.24 cooTBETCTBYIOT MakcMarnbHOMY abCoMOTHOMY 3HAYEHUIO.

®DyHKLMO- HasBaHue
HanbHbIA koA pyHKUMUM
F10.25 BeiGop
AevicTBusA ans
WHTEerpansHomn
cocTaBnsoLLEN

MWA-perynatopa

3aBoga. Uam.
3Hau.

[nana3oH HacTPOWKu

Pa3psag eamHnuy; 00 u}
0: MHTerpanbHas
cocTaBnsoLwas
HeakTMBHa

1: nHTerpanbHas
cocTaBnsoLwas
aKTUBHa

Pa3spsg aecsATkos:

0: NnpoaomKUTL
perynuposky M

C MHTerpansHomn
cocTaBnswLwen, korga
curHan obpaTtHomn cBa3m
[ocTuraet npeaenbHoro
3HayeHust

1: oCTaHOBUTbL
perynuposky M4

C MHTEerpanbHomn
cocTaBnsoLLei, korga
curHan obpaTtHom cBa3m
[OCTUraeT npeaenbHoro
3HayeHnst

Ecnu B eauHMLax ycTaHOBNEHO 3HaYEHUE «aKTUBHa», paboTta MHTerpanbHom
coctasnsawoLwen NMNO npuoctaHaenueaetcs. Korga BxogHasa knemma, KOTopomn

Ha3HayeHa dyHKUns 22

«[MprocTaHoBKa MWHTErpanbHOW COCTaBMAOLLEN

ML ynpasnexus», HaxoauTca B cocTostHum «BKJl», To OENCTBYIOT TOMbKO
nponopuuoHansHele 1 AnddepeHumansHble CocTaBnsaioLLmne.



Ecnm B eguHMuax YCTaHOBMEHO 3HA4YeHWe «HeakTWBHa», paboTa
MHTerpanbHOM cocTaensowen He BbinonHsercs npu  [AO-ynpaBneHun,
He3aBMCUMO OTTOrO, BKMYeHa nu dyHkuma 22 nrm HeT. Ecrnim B pgecatkax
YCTaHOBMEHO 1, TO MpY AOCTWMKEHWUN NPEAENbHOO 3Ha4YeHNA curHana obpatHon
CBS13/1 BbIMNOMHAETCS paboTa NHTerpanbHON COCTaBNSAOLWEN.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIN KOO byHKLUUM 3Hau.
F10.26 YpoBeHb 0.0 %: 3awWwmTa HeaKTMBHA 0.0 % =
o6HapyxeHus 0,1~100,0 %

noTepw curHana
obpaTHoii cBA3U
MO-ynpaBnexus

F10.27 Bpewms 3agepxkun 0,0~20,0c 0,0c u]
obHapyxeHus
noTepwv curHana
obpaTHoii cBs3n
MO-ynpaBnexus

Ecnn obpatHas cBsisb [MN[O-perynatopa MeHblwe 3HaveHuss F10.26, a
Bpemsi OeucTBus npesblllaeT 3HadeHve F10.27, MY BblgaéT kod owmbku
EO2E n penctByeT B COOTBETCTBUM C BbIOPAHHLIM AEACTBMEM 3aLUMTbl OT
HencnpaBHOCTH.

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Usm.
HanbHbIA KoA pyHKUUM 3Hau.
F10.28 MWA-ynpaenexnue | 0: HEAKTUBHO 0 u]
BO Bpemsi 1: aKTUBHO
ocTaHoBa

I/Icnonbayech Ana npoaornkKeHna npouecca I'II/I,D,-ynpaBneHMﬂ B COCTOAHUN
OCTaHoOBa.

Fpynna F11: NMapameTpbl Ansa cneynanbHbIX NPUMEeHeHUN

DYHKLMSA YaCTOTbI KAYaHUS MTPUMEHSIETCS B MPUBOAHBIX CUCTEMAX, B KOTOPbIX
TpebytoTca (PyHKLMU NepemeLleHnsa 1 HamaTbiBaHus. [NpuHuun 3akniovaercs
B TOM, YTO BbIxoAHasa 4dactoTta MY konebnetca BBepx M BHWU3 OTHOCUTEMbLHO
YCTAHOBMEHHON YacToTbl. AMMNMTYyAa kavaHus yctaHasnusaetcs B F11.00 u
F11.01. Korga F11.01 ycraHoBneH Ha 0, yHKUMS HeaKTUBHa.



BeixogKas
yacrora (M)

Bepx+uit npesen

AMRNUTYAA KavaHiR

vacToTsl
KauaHnA

YeTanosneHHan
wacrora

Hioksii npeaen ¢

uacToTsl
KauamnA |

Curxan

Aw=Fset'F11.01
i A /’[\ /L
-Aw !
/L 7 -l T
| - > H
| Uacrora crauxa = AW | Bpews wapacranmn | !
i F11.02 TpeyronbHOR Bonke i Speien ()
[ pasronra, | - - i
] -
Bpems | Lkn yacToTsl kavanns 1 =
" pasroHa Bpems !
paMoAneiNN

3anycra

®DyHKUMO-
HanbHbIN KO

F11.00

Puc. 6.27 — Wnmocmpayusi hyHKUUU Yacmombl KadaHusi

HasBaHue
pyHKLUN
YcraHoBka

pexuma 4acToTbl
KavaHusa

[nana3oH HaCTPOWKH 3aBog. Uzm.

3Hau.

0: OTHOCUTENBHO OMOPHOM 0 u]
YacToTbl

1: OTHOCUTENbHO

MaKcMMarbHoW YacToTbl

Oror napameTp ncnonb3dyetca ansa BbIGOpa 6a30BOI YaCTOTbl KayaHusl.

*0: OTHOCUTENBHO OMOPHOW  YacToTbl

(8 3aBucumocTtn ot F00.09).

AMNANTYAa Ka4aHUsa 3aBUCUT OT OMOPHON YacTOTbl U ABNAETCA NepeMeHHON.
*1: OTHOCUTENBHO MAaKkCUMamnbHOW Y4acToTbl (MakCMManbHas BbIXOAHAS
yactoTa F00.03). AMnnuTyaa kayaHusi SBNsEeTCs NOCTOSIHHOW.

®DyHKUMO-
HanbHbIN KO

F11.01

F11.02

HasBaHue
pyHKUMUN

Amnnutyna
4acToTbl KayaHus

Amnnutyaa
YacToTbl CKayka

[nana3oH HaCTPOWKHU 3aBog. Uzm.
3Hau.
0,0 ~100,0 % 0% o
0,0%~50,0 % 0% =

OTOT napameTp MCnonb3yeTca AN onpedeneHns amniuTyAbl KavyaHus u
amnImMTyAbl YacToTbl Ckayka. YacToTa Ka4aHus orpaHn4eHa BEPXHUM N HDKHUM
npeaenom 4acToThl.

* Ecnn F11.00 = 0, To dpaktnyeckas amnnutyga kadaHna AW ssnsetcs
pe3ynbTaToM BbIMUCIIEHNS OMOPHON YaCTOThl, yMHOXEHHoN Ha F11.00.

* Ecnn F11.00 = 1, TOo dpaktnyeckas amnnutyga kadaHns AW ssnsetcs
pesynbTaToM BbIMUCIIEHUS MAKCUMarbHOWM YacToTbl, yMHOXeHHoM Ha F11.00.

YactoTa ckauka = amnnutyga kadaHna AW x F11.02 (amnnutyaa 4actotbl

cKayka).

» Ecnn F11.00 = 0, To yacToTa ckadka ABNsieTcs nepeMeHHON BENNYNHON.
* Ecnn F11.00 = 1, T0 4yacToTa ckayka sIBNSAETCA NOCTOSAHHOW BENUYMHOMN.
YacToTa ckayka orpaHnyeHa BepXHUM U HWXXHUM Npeaeriom 4YacToTbl.



DyHKUMO- HassaHnue cdyHkunn [vana3oH HacTponku 3aBop. WUam.
HanbHbIN Koa 3Hau.

F11.03 MpogomxutensHocTb | 0,0 ~ 3000,0 ¢ 10,0 c o
LMKNa 4acToTbl
KayaHus

F11.04 KoadhdpnumeHT 0,1~100,0 % 50 % =
BPEeMeHU HapacTaHusi
TPEeYronbHOi BOMHbI

F11.03 onpegenseT BpemMs NOMHOrO LMKIa YacToTbl KaYyaHus.

F11.04 3apaeT npoueHT BpemeHu ot F11.03.

* Bpemsi HapacTaHusi TpeyronbHo BomnHbl = F11.03 (4ukn YacToTbl Ka4yaHust)
x F11.04 (koachbmumeHT BpeMeHn HapacTaHusl TpeyronbHOW BOSHbI, eAuHULA:
c).

» Bpems cnaga tpeyronbHon BonHbl = F11.03 (Uukn YacToTbl kKadaHms) X (1 -
F11.04 KoadhdpmumeHT BpemMeHn HapacTaH1sl TPeYrornbHOW BOMHbI, eAUHULA: C).

DyHKUMO- HassaHue Anana3oH HacTpPonKu 3aBop. WUam.
HanbHbIN KOA pyHKUUM 3Hau.
F11.05 YcTtaHoBneHHoe 0m~65535m 1000 m o
paccTosiHne
F11.06 dakTnyeckoe 0m~65535m om o
paccTosiHue
F11.07 Konunyectso 0,1 ~6553,5 100,0 =

VMMyYNbCOB Ha MeTp

MHdopmaums o pacctosiHum cobupaeTcs LM poBbIMU BXOAHBIMUY KIeMMamm
(S). F11.06 BbluMcnsieTca NyTeM AeSNIEHUS KONMMYECTBa MMIMYNbCOB, COOpaHHbIX
knemmon S, Ha F11.07 (konnyecTBo MMMYNbCOB Ha METP).

Korga dhaktuueckoe pacctosiHe F11.06 npeBbiwaeT 3agaHHOE 3HaYeHue
B F11.05, BbiIxogHas krnemMma C COOTBETCTBYHLLEW (YHKUMEN nepexogut
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 anst BXOAHON Knemmbl oyHKUMIO 27 Anst nogcyeta MMNynbCcoB.
Ecnu yactota umnynbcoB Bbicokasi, Heobxoammo mcnonb3osatb HDI.

DyHKUMO- Ha3BaHue [nana3oH HacTPOMKMU 3aBoa. U3m.
HanbHbIA KoA pyHKUUU 3Hau.
F11.08 YcTtaHoBneHHoe 1~ 65535 1000 =
3HayeHue cyeTUmKa
F11.09 HasHauyeHHoe 1~ 65535 1000 u]

3Ha4YeHue cyeTyuka



Cyetymk paboTtaeT no curHanam, NOCTynawLWmMM Ha KNemmy MMMYrbCHOro
Bxoga HDI (pyHkumsa 25). Ecnm yactota nMnynbCoB BbiCOKasi, HE06xoaMMO
ncronb3osatb HDI.

Korga 3HayeHue cyeTunka OOCTUraet yCcTaHOBMEHHOro 3Havenus (F11.08),
Kriemma BbIXO[a, KOTOPOW HazHaveHa dyHkumsa 10 (4OCTUrHYTO yCTaHOBINEHHOE
3HayeHue cyeTumka), nepexogut B coctosHue «BKJI». 3arem cuetumk
npekpaiuaeT cyet. Koraa 3HayeHne cyeta [OCTUraeT HasHa4YeHHOro 3Ha4YeHus
(F11.09), knemma BbIXoAa, KOTOPOW Ha3HayeHa dyHkuma 11 (BOCTUrHyTO
Ha3Ha4YeHHOe 3HadyeHue cyeTumka), nepexogut B cocTtosiHne «BKJl». 3atem
CYETYMK NpOoAdOSKaeT cyuTaTb, Noka He OyAeT AOCTUHYTO YCTaHOBMEHHOe
3HaveHune cyeta. F11.09 gomkeH 6biTb MeHbLue nnn paseH F11.08.

Bxog uucna umnynscos HDI 10 ]2 13| |4 |8 |6 [7] I8 |9
3anaxHoe konuyectso MO1 m—
Pene npeaycMoTpeHHoro

Konuyecrsa

Mpynna F12: ®yHKuuMn MHoroctyneH4yaroro pexuma u MIK

MHoroctyneH4atbln  pexvM WUMeeT MHOXecTBO yHKUuuA. [Momumo
MHOrOCTYMEeHYaToro pexuma YnpaBreHusi CKOpPOCTM, MOXHO WCMonb30BaTb
0N HACTPOWKN UCTOYHUKA HanpsbkeHus pasgenbHoro U/F u HacTponku MUIO-
npouecca. Kpome Toro, MHOrocTyrneHyaToe ynpasneHne uMeeT OTHOCUTENbHbIE
3HaYeHus.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIW KOA PyHKLUN 3Hau.
F12.00 Pexum okoHuyaHusa | O: BbimonHeHue ogHoro uvkna | 0 m]
yukna MK paboTbl 1 ocTaHOB

1: BbINOSHEHWE OHOTO LmKNa
paboTbl M NPOAOIMKEHNE
paboTbl Ha nocneaHew
CKOpoCcTn

2: HenpepbIBHAs LMKINMYHas
pabota

MNKmoxeT 6bITb NGO UCTOYHUKOM HaCTOTbI, TGO MCTOYHWUKOM HaNPSKEHUS,
pasgensHoro U/F. Korga B KayecTBe WMCTOMHWMKA YacTOTbl WMCMONb3yeTcs
npoctou MIK, To nonoxuTeneHble Unn oTpuuaTenbHble 3HaYeHUsi napameTpoB
oT F12.02 go F12.17 onpegensoT HanpaBneHne ABWXeHWUsi. Ecnu 3HaveHus
napameTtpa oTpuuatenbHble, 3TO o3Hadvaet, 4yTo Y pabotaer B obpaTHOM
HanpaBneHuu.



Hanpasnenve A F12.21
paboTbi F12'19 I
s el F12.16
| i F12.04 —
| | — %
F1202 | £ sewe £12.17
N\ »
» Bpewms (t)
F12.1
218 ' F12.20 F12.23

Beixon MO1 unu PENE

o
Mmnynbebl 250 Me

Puc. 6.28 — Hanpaene+Hue pabomai 14

®DyHKUMO- Ha3BaHue dyHKuMHU
HanbHbIN KOO
F12.01 Henctaue MK npu

OTKITIOYEHUU NNTaHUA
N octaHoBse

3aBoga. WU3m.
3Hau.

J[rana3oH HacCTPOMKK

EAvHWUBI: coxpaHeHne 00 o
TekyLen ctynenm MNIK

nocne CHATUS NUTaHUs

0: oTKMoYeHO

1: BKIOYEHO

[LecsATkn: coxpaHeHne

Tekyuien ctynenu MK

nocne octaHosa

0: OTKIIOYEHO

1: BKMIOYEHO

Ecnn B paspsige eguuuy yctaHoBrneHa 1, To MY 3anomMuHaeT Tekyluyo
4YacToTy [0 OTKIIOYEHMUS NMUTaHUS U NPOAOIKUT PaboTy C 3TUMMK 3HAYEHUSIMU
nocne nogadv nutanusi. Ecnn B paspsine eguHuy yctaHosneHw 0, 1o MY
nepesanyctut npouecc MNJIK nocne BkntoyeHusi. Ecnv B paspsge OecsaTkoB
yctaHoBneHa 1, To MY 3anomuHaeT Tekyllyl 4acToTy Mpu OCTaHOBE U
NPOJdOIHKUT paboTy C 3TUM 3HAYEeHMeM Mocrie MOBTOPHOro 3anycka. Ecnn B
paspsige aecatkoB yctaHoBneH 0, To MY nepesanyckaet npouecc MJK nocne

I'IOBTOpHOVI nogayn KomaHgbl nycka.

DyHKUMO- HassaHnue cdyHkunn
HanbHbIA KOA
F12.02 CkopocTb cTyneHu 1
MHOrOCTYMeH4aToro
pexuma mnu MK
F12.03 CKopoCTb CTyneHun 2

MHOFOCTYNEHYaToro
pexuma mnu MK

[nana3oH HaCTPOWKHU 3aBoa. | Usm.

3Hau.
-100,0 ~ 100,0 % 0% o
(oT 3HaueHus
MakcMMarnbHoOW YacToTbl
F00.03)
-100,0 ~ 100,0 % 0% o

(oT 3HaueHus
MaKCUMarbHOM YacToTbl
F00.03)



F12.04 CxopocTb cTyneun 3 | -100,0 ~ 100,0 % 0%
MHOTOCTYNeHYaToro | (OT 3HaYeHUst MakcMMarnbHON
pexuma unu MK yactoTbl F00.03)

F12.05 CkopocTb cTyneHn 4 | -100,0 ~ 100,0 % 0%
MHOrOCTyneH4aToro | (OT 3HaYeHUs MakcuMarnbHomn
pexwvma unum MNIK yactoTbl F00.03)

F12.06 CkopocTb cTynenn 5 | -100,0 ~ 100,0 % 0%
MHOTOCTYNEHYaToro | (OT 3HaYeHUst MaKkcUMarbHO
pexvma nnm MIK YacToTbl F00.03)

F12.07 CkopocTb cTynenn 6 | -100,0 ~ 100,0 % 0%
MHOTOCTYNeHYaToro | (OT 3Ha4YeHUst MakcuMarnbHON
pexuma unm MNIK yactoTbl F00.03)

F12.08 CkopocTb cTyneHn 7 | -100,0 ~ 100,0 % 0%
MHOrOCTyneH4aToro | (OT 3Ha4YeHUs MakcMMarbHon
pexwvma unum MNIK yactoTbl F00.03)

F12.09 CkopocTb cTynenn 8 | -100,0 ~ 100,0 % 0%
MHOTOCTYNEHYaToro | (OT 3HaYEeHUst MaKkcUMarbHOW
pexwvma nnm MNIK yacrtoTbl F00.03)

F12.10 CkopocTb cTyneHn 9 | -100,0 ~ 100,0 % 0%
MHOTOCTYNeHYaToro | (OT 3Ha4YeHUst MakcuMarnbHON
pexuma unu MNIK yacrtoTbl F00.03)

F12.11 CkopocTb -100,0 ~ 100,0 % 0%
ctynenun 10 (OT 3HaYeHUn MakcMMarnbHo
MHorocTynenyatoro | yactoTbl F00.03)
pexuma unu MNIK

F12.12 CkopocTb -100,0 ~ 100,0 % 0%
cTynenu 11 (OT 3Ha4YeHWss MakcumarnbHon
MHorocTynenyatoro | yactoTbl F00.03)
pexwuma unm MNIK

F12.13 CkopocTb -100,0 ~ 100,0 % (ot 0%
cTynenmn 12 3HayYeHUst MakcMMarnbHOM
MHorocTyneH4atoro | yactotbl F00.03)
pexxuma unu MNIK

F12.14 CkopocTb -100,0 ~ 100,0 % 0%
cTynenmn 13 (OT 3HaYeHVst MaKCUManbHoM
MHOroCTyneH4aToro yactoTbl F00.03)
pexxuma unu MK

F12.15 CkopocTb -100,0 ~ 100,0 % 0%
cTynenu 14 (OT 3HaYeHUs1 MakcMManbHoW
MHOroCTyneH4aToro yacTtoTbl F00.03)
pexwuma unu MNIK
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F12.16 CxopocTb cTynenn 15 | -100,0 ~ 100,0 % (ot 0% o
MHOrOCTYneH4aToro 3HAYeHUs MaKCMMarnbHoOW
pexwuma unu MK yactoTbl F00.03)

F12.17 CkopocTb cTynenn 16 | -100,0 ~ 100,0 % (ot 0% o
MHOrOCTYMeH4aToro 3HaYeHUs MaKkcMMarbHon
pexwuma unu MK yactoTbl F00.03)

MHorocTyneH4aTbln  pexum MOXET WCMOMb30BaTbCA AN HaACTPOWKK
YacToTbl, pasgensHoro HanpskeHns U/F n npouecca M. MHorocTyneHyatoe
ynpaeneHne npefocTaBnsieT OTHOCUTEMbHblE BEMWYMHLI B AManas3oHe ot
-100,0 % po 100,0 %. Mexay CTyneHsiMu MOXHO NepekroYaTbCs Npu NOMOLLM
pasnuYHbIX KOMOUHaLUKUA LMEPOBLIX KneMM. [1odpobHee cM. onucaHue epynrs|
FO6.

®DyHKLMO- Ha3BaHue dyHKuMMU Jnana3oH HacTPOMKKU 3aBoa. | Usm.
HanbHbIN KO 3Hau.
F12.18 Bpemsi BbINONHEHUS! 0,0 ~ 6500,0 ¢ (Mnu y, 00c(u) | o
ctynenu 1 (MNK) B 3aBMCUMOCTU OT 3Ha4YeHus
F12.50)
F12.19 BapwuaHT BpemeHun 0~3 0 u]
pasroHa/3amearneHuns

ans crynenu 1 (MNNK)

F12.20 Bpemsi BbINONHEHUS! 0,0 ~6500,0 ¢ (Mnun y, 00c) | o
ctynenu 2 (MJK) B 3aBMCUMOCTU OT 3HaYeHUs
F12.50)
F12.21 BapuaHT BpemeHn 0~3 0 o
pasroHa/3amearneHus

ans crynenun 2 (MNNK)

F12.22 BpeMmsi BbINONHEHUS! 0,0 ~6500,0 ¢ (Mnu y, 00c) | o
ctynenn 3 (MIK) B 3aBVCUMOCTU OT 3HAYEHUS
F12.50)
F12.23 BapwaHT BpemeHu 0~3 0 o
pasroHa/aameqneHus

ans crynenun 3 (MNNK)

F12.24 Bpemsi BbINONHEHUS! 0,0 ~ 6500,0 ¢ (Mnu y, 0,0c(4) | o
ctynenu 4 (MIK) B 3aBMCUMOCTU OT 3HaYeHUs
F12.50)
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F12.25 BapwuaHT BpemeHun 0~3 0
pasroHa/3amenneHus
ans crynenu 4 (MNJK)
F12.26 Bpemsi BbINONHEHWS 0,0 ~6500,0 ¢ (nun 4, 0,0 ¢ (4)
crynenu 5 (MNK) B 3aBWCUMOCTM OT 3HAYEHUsI
F12.50)
F12.27 BapuaHT BpemeHu 0~3 0
pasroHa/3amenneHus
ans crynenu 5 (MNK)
F12.28 Bpemsi BbINONHEHWS 0,0 ~ 6500,0 ¢ (unu 4, 0,0 ¢ (4)
ctynenu 6 (MNK) B 3aBVWCUMOCTM OT 3HA4YEHUSI
F12.50)
F12.29 BapwuaHT BpemeHu 0~3 0
pasroHa/3ameaneHus
ansa crynenu 6 (MNJK)
F12.30 Bpemsi BbInonHeHus 0,0 ~6500,0 c (unn 4, B 0,0 ¢ (4)
ctynenm 7 (MNNK) 3aBMCMMOCTY OT 3HaYeHUS
F12.50)
F12.31 BapwuaHT BpemeHun 0~3 0
pasroHa/3amenneHus
ans crynenu 7 (MNJK)
F12.32 Bpewmsi BbINONHeHWS 0,0 ~6500,0 ¢ (unm v, 0,0c(4)
ctynenu 8 (MNK) B 3aBMCUMOCTM OT 3HaYEHUA
F12.50)
F12.33 BapuaHT BpemeHu 0~3 0
pasroHa/3amennexus
ansa ctynenu 8 (MIK)
F12.34 Bpemsi BbINONHEHWS 0,0 ~ 6500,0 ¢ (Mnu 4, 0,0 ¢ (4)
ctynenu 9 (MNK) B 3aBWCUMOCTM OT 3HAYEHUsI
F12.50)
F12.35 BapuaHT BpemeHu 0~3 0
pasroHa/3amenneHus
ansa crynenn 9 (MNIK)
F12.36 Bpewmsi BbINonHeHWs 0,0 ~ 6500,0 ¢ (Mnu 4, 0,0 ¢ (4)
ctynenun 10 (MNJIK) B 3aBWCUMOCTU OT 3HA4YEHUS
F12.50)
F12.37 BapuaHT BpemeHu 0~3 0
pasroHa/ 3amearneHus
ansa crynenu 10 (MIIK)
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F12.38 Bpems BbinonHeHns 0,0 ~6500,0 ¢ (nn v, 0,0c() | o
ctynenn 11 (MJIK) B 3aBMCMMOCTMN
oT 3HaveHus F12.50)
F12.39 BapwaHT BpemeHun 0~3 0 [u]
pasroHa/zameaneHus
ans crynexu 11
(MIK)
F12.40 Bpemsi BbINONHeHWs 0,0 ~ 6500,0 ¢ (unm u, 0,0c(u) | o
ctynenn 12 (MJIK) B 3aBUCYMOCTU
oT 3HaveHnsa F12.50)
F12.41 BapwnaHT BpemeHun 0~3 0 o
pasroHa/zameaneHns
ans crynexn 12
(MNK)
F12.42 Bpewmsi BbINonHeHus 0,0 ~6500,0 ¢ (Mnun v, 0,0c(y) | o
ctynenn 13 (MJIK) B 3aBUCMMOCTMN
ot 3Ha4eHus F12.50)
F12.43 BapuaHT Bpemenun 0~3 0 m]
pasroHa/sameaneHns
ans ctynedm 13
(NJIK)
F12.44 Bpewms BbINnonHeHns 0,0 ~6500,0 ¢ (Mnun v, 0,0c(y) | o
ctynenn 14 (NJK) B 3aBMCMMOCTMN
oT 3HaveHnsa F12.50)
F12.45 BapuaHT BpemeHun 0~3 0 [m]
pasroHa/aameanneHus
Ans ctynenn 14
(NJIK)
F12.46 Bpewms BbINnonHeHns 0,0 ~6500,0 ¢ (Mnmn v, 0,0c(y) | o
ctynenu 15 (MNIK) B 3aBMCMMOCTM
oT 3HaveHus F12.50)
F12.47 BapuwaHT BpemeHun 0~3 0 o
pasroHa/3amenneHust
Aans crynedn 15
(NNIK)
F12.48 Bpewmsi BbINONHeHWs 0,0 ~6500,0 ¢ (Mnmn v, 0,0c(y) | o
ctynenu 16 (MJIK) B 3aB/CMMOCTU
ot 3HaveHnsa F12.50)
F12.49 BapuaHT BpemeHu 0~3 0 o
pasroHa/aamenneHus
Ans cTynexun 16
(MNK)
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F12.50 EanHnubl 0: cekyHApl 0 [u}

n3mMepeHnst 1: yacel
BpPEeMeHU
BbINOMHEHUs!
cTyneHen
F12.51 NcTtouHuk 3apaHusa | 0: MocTosiHHOe 3HaveHne 0 [u}
CKOpOCTM CTyneHn | B napametpax F12.02 u T.4.
1: Al
2: Al2
3: A3 (dyHKums
oTcyTCTBYET

B LCI(S) n LCI-GY/PY-1)

4: BblCOKOYACTOTHbIN
UMMynbCHbI Bxoa HDI
(dbyHKUMS oTCyTCTBYET

B LCI(S) n LCI-GY/PY-1)

5: NA-ynpasneHve

6: KHOMKWN NaHenu
ynpaBneHus unu umpoBkle
Knemmbl «Besepx»

unu «Brua» (F00.10)

Mpn nomowm pasHbIX KOMOMHaLuMA  MOXHO nepekni4YaTbCca Mexay
pasnMYHbIMN NUCTOYHUKaMUN 3aaHNA ONOPHOro CUrHana.

M'pynna F13: NapameTpbl KOMMYHUKaLMOHHOIO
npoTtokona ModBUS RTU

®DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIN KO pyHKUUM 3Hau.
F13.00 TNokanbHbIN agpec 0: WwupokoBeLLaTenbHbIN 001 [u]
yCcTpoKicTBa B CETU afpec
Modbus RTU 001 ~ 247
F13.01 CkopocTb 06meHa | 0: 300 6ut/c 5 o
OaHHbIMY 1: 600 6uT/c
2: 1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6ut/c
7: 38400 6uT/c
8: 57600 6uT/c
9: 115200 6ut/c

CkopocTb nepenaym yctponictea-MACTEPA 1 MY gomkHa ObITb 0ANHAKOBOMN,
MHaye CBSA3b He OyaeT ycTaHoBneHa. YeM Bbille CKOPOCTb Mnepedayvun, Tem
BblLLIE CKOPOCTb peaKLn CUCTEMBI.



®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Usm.

HanbHbIN KOA byHKUMUN 3Hau.
F13.02 dopmaTt AaHHbIX 0: 8-N-2 3 o
npotokona Mod- 1: 8-E-1
BUS RTU 2:8-0-1
3: 8-N-1

®dopmat gaHHbix yctpounctea - MACTEPA u MY pgomxeH coBnagaTb, B
NPOTUBHOM cry4yae CBsi3b He ByaeT ycTaHoBMeHa.

DyHKLMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoa. | Uam.
HanbHbLIA KOA pyHKUUU 3Hau.

F13.03 Bapepxka oTBeTa 0~20mc 20 o

F13.04 Bpemsi 0,0 (3awwmTa oTKIoYEHa), 0,0 o
cpabarbiBaHUsi 0,1~60,0c
3aLuThl No
OTKIMIOYEHWIO CBA3N

F13.05 BbiGop npoTtokona 0: HecTaHAapTHbBIN NPOTOKON 1 o
CBA3N cBsA3N

1: cTaHAapPTHBIN NPOTOKON CBA3N

F13.06 TouHOCTb 3afaHusa 0:0.01A 0 o
TOKOBbIX BEMUYUH 1:0.1A
npu CYUTBIBAHUU
[AaHHbIX Mo
npotokony ModBUS
RTU

Fpynna F14: MNapameTpbl npousBoguTens™

*Mpu ucnonb3oaHun NnaTel pacwmpeHus LCI-DP B meHto umeeTcs Ase rpynnbl napametpos F14:
rpynna, 4To creadyet cpasy nocne rpynnbl F13, OTHOCUTCS K UCMOMNb30BaHUIO CETEBOTO NPOTOKONa
Profibus DP

Bonee nogpobHo — cM. MIHCTpykuUmio ana nnatel pacwmnpexus LCI-DP

Fpynna F15: MNapameTpbl anekTpoaBuratens 2
B cepumn LCI moxHO nepeknioyatbest Mexay AByMs Habopamu napameTpoB
aneKTpousmraTeneﬁ. OnucaHnue aHanorn4yHo onnucaHuto napameTpoB

anekTpoaBuratens 1 (cm. epynny FO2).

DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBog. Uzm.
HanbHbIW KOA pyHKLMK 3Hau.
F15.00 Tun 0: cTaHQapTHLIM aCUHXPOHHBIA | O [
anekTpoaBuraTens | anekTpoasuratenb
2 1: anekTpoaBuratensb,

afanTMpOBaHHbIN Ans
paboThl C 4aCTOTHLIM
npeobpasosatenem (AQYP)



F15.01 HomuHanbHas 0,1 ~1000,0 kBT 3aBucut
MOLLHOCTb or
anekTpoasurarens 2 mozenu

F15.02 HomuHanbHas 0,01 ~ (F00.03) 3aBucnt
YyacTtoTa or
anekTpoasurarens 2 mogenu

F15.03 HomuHanbHas 1 ~ 65535 06/MuH 3asucut
CKOpOCTb BpaLLeHust or
anekTpopsuratens 2 Moaenu

F15.04 HomunHanbHoe 1~2000B 3aBucut
HanpshkeHne or
anekTpoasurarens 2 mozenu

F15.05 HoMuHanbHbIn 0,01 ~ 655,35 A 3aBucut
TOK aCMHXPOHHOTO (mowHocTb MY <55 kBT) or
anekTpoaBuratens 2 0,1 ~6553,5A moaenu

(mowwHocTb MY > 55 kBT)

F15.06 ConpoTuBneHue 0,001 ~ 65,535 Om 3aBucut
obmoTok cTatopa (MY =< 55 kBT) ot
ACMHXPOHHOTO 0,001 Om ~ 6,5535 Om moaenun
anekTpoasuratens 2 (M4 > 55 kBT)

F15.07 ConpoTvBnexue 0,001 ~ 65,535 Om 3aBu-
0o6MOTOK poTopa (mowHocTb MY < 55 kBT) cutT ot
ACMHXPOHHOTO 0,001 Om ~ 6,5535 Om moaenun
anekTpopsuratenst 2 (mowHocTb MY > 55 kBT)

F15.08 MHAyKTUBHOCTL 0,01 ~ 655,35 MIH 3aBu-
paccesiHus (mowyHocTb MY < 55 kBT) cuT ot
anekTpoaBuratens 2 0,001 M1 ~ 65,535 M moaenu

(mowHocTb MY > 55 kBr)

F15.09 B3aumHas 0,01 ~ 6553,5 M1 3aBu-
VHOYKTUBHOCTb (mowyHocTb MY < 55 kBT) cuT ot
anekTpoasuratens 2 0,001 M1 ~ 6553,5 MIH moaenu

(mowHocTb MY > 55 kBT)
F15.10 Tok xonocToro xoaa 0,01 ~ (F15.05) 3aBu-
anekTpoaBuratens 2 (mMowHocTb MY < 55 kBT) cuT ot
0,01A ~ (F15.05) moaenun
(mowHocTb MY > 55 kBT)
F15.27 Tun aHkoaepa 0: ABZ nHKpeMeHTanbHsbIN 0
1: UVW nHKpeMmeHTanbHbI

F15.28 Bbi6Gop Tvina nnatbl 0: QEP1 0
PG

F15.29 Konunuecteo 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°C 0,0° n
3HKoAepa

F15.32 MocnepoBatensHocTb | 0: npsimast 0 [
a3 UVW sHkopepa 1: obpaTHasn
uvw

F15.33 Yron cmelleHns 0,0-359,9°C 0,0°C ]
aatynka UVW

F15.36 Bpewmsi o6HapyxeHusi | 0.0: HeT 0,0 []
o6pbiBa obpaTHoi 0,1~10,0c
CBS131 MO CKOPOCTH

F15.37 WpeHtudumkauus 0: HeT pgencTBus 0 [
napameTpoB 3nekTpo- | 1: cratnyeckas
Asvratens 2 naeHTudukaums

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
nepeknoyeHus 1

F15.41 KoadpdpuumeHt 1~100 20 o
NponopLOHanbHOro
yBENMYEHNs KOHTypa
cKkopocTu 2

F15.42 Bpewms 0,01 ~10,00 c 1,00 c 8]
MHTErpypoBaHusi
OTKIMOHEHWI KOHTYpa
cKopocTm 2

F15.43 YacTota (F15.40) ~ (F00.03) 10,00y | o
nepeknyeHus 2

F15.44 MoBbiweHne momenTa | 50 ~ 200 % 100 % m]
npy BEKTOPHOM
ynpasneHum
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F15.45 Bpewmsi 0,000 ~ 0,100 ¢ 0,000c | o
dunsTpoBaHUS
KOHTYypa CKOpOCTU
F15.46 KoadhdpumumeHT 0~ 200 64 o
nepeBo36yxaeHNs
npv BEKTOPHOM
ynpasreHum
F15.47 WMcTouHuk 3agaHnsa 0: coukcuposaHHoe 0 [m]
MaKcUMarbHoro 3Ha4eHvie B napameTpe
MOMeHTa F03.10
Ans pexvma 1:Al1
ynpasneHus 2: AI2
no ckopocTh 3: AI3 (cpyHKuma
otcytcTByeT B LCI(S)
n LCI-GY/PY-1)
4: BbICOKOYaCTOTHbIN
mmnynbcHbin Bxoa HDI
(dbyHKUMS OTCYyTCTBYET
B LCI(S) n LCI-GY/PY-1)
5: KOMMyHMKaLMOHHbIN
npotokon ModBUS RTU
6: Munumym n3 Al1, Al2
7: Makcumym us Al1, Al2
F15.48 OrpaHuyeHve 0,0 ~200,0 % 150 % 3a-
MOMeHTa Ans BOA-
pexuma ynpaeneHus cKkoe
no CKOpPOCTU
F15.51 MponopuvoHanbHbI | 0 ~ 60000 2000 o
KkoadppuLmeHT
BO30YX/AeHNs
KOHTYypa Toka
F15.52 KoadbcpmumeHt 0 ~ 60000 1300 [u]
MHTErpupoBaHus
BO30OYXAeHUs
KOHTYypa Toka
F15.53 MponopuuoHanbHein | 0 ~ 60000 2000 m]
KoadhpuumeHT
yCUneHust MomMeHTa
KOHTYypa Toka
F15.54 KoadbcpmumeHt 0 ~ 60000 1300 [u]
MHTErpupoBaHus
MOMeHTa KOHTypa
ToKa
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F15.55

F15.61

F15.62

F15.63

F15.65

lpynna napametpoB F17 wucnonb3yetca AnNs KOHTpons WHdopMauum
o0 paboyeM cocTosiHUM npeobpasoBaTens 4acToTbl, NOnb3oBaTeENM MOryT
yCTaHOBUTb TpebyeMble napameTpbl, KOTOpble MOXHO BbICTPO 0TOOPa3nTb Ha

WHTerpanbHoe
CBOWICTBO KOHTYpa
CKOpOCTH

MeTon ynpaeneHust
CKOPOCTbIO
3MeKTpo-
nsuratens 2

BbiGop BpemeHnu
pasroHa u
3ameqneHus
anekTpoaBsuratens

MoBbiweHve
KpyTsiLLEro
MOMEHTA 3MeKTPo-
nsuratens 2

KoadbdpnumeHt
noaasneHus
konebanusa U/f
anekTpoaBurartens
2

0: HeakTMBHO 0
1: aKTUBHO

0: BektopHoe ynpaenexnue | 0
C Pa30OMKHYTbIM KOHTYPOM

1: BekTopHOE ynpasneHve

C 3aMKHYTbIM KOHTYpPOM

2: CkansipHbI MeToq,

0: aHanorn4yHo 0
anekTpoasurartento 1

1: Bpems pasroHa n
3amennexus 1

2: Bpems pasroHa u
3ameanexHuns 2

3: Bpewmsi pasroHa u
3ameanexus 3

4: Bpems pasroHa u
3amennexHus 4

0,0 %: (aBTOMaTM4ECKOE 3asucut
NOBbILLEHNE MOMEHTA) oT
0,1~30,0% Moaenu
0~ 100 3aBucut
or
mopenu

Mpynna F17: NapameTpbl MOHUTOPUHIa

nHOuKaTope And otnagku u 06CJ'Iy)KVIBaHVIF|.

HaHHas rpynna napameTpoB MOXET OTCYyTCTBOBaTb B 3aBUCUMOCTU OT
Bepcuun Mno. Mpwu OTCYyTCTBUU OaHHoWM rpynnbl pekoMeHgyem nonb30BaTbCA

napametpamu rpynnsl FO8 (F08.03, F08.04, F08.05).

®DyHKLMO-
HanbHbIN KoL

F17.00

HaseaHue
OyHKLUMM

Pa6ouas yacTtota

[nana3oH HacTPOWKMu 3aBoga.
3Hau.



F17.01 OnopHas yacTtota

F17.02 BbixogHow Tok

F17.03 BbixogHoe
HanpsixeHve

F17.05 BbixoaHasi MOLLHOCTb

F17.06 BbixoaHoM KpyTALWMN
MOMEHT

F17.07 HanpskeHue 3seHa
MNOCTOSIHHOTO TOKa

F17.08 OnopHbIi curHan
MWA- ynpasnenus

F17.09 CurHan obpatHon
cessu NAA-
ynpaeneHus

F17.10 CocTosiHue BXOAHbIX
KnemMm

F17.11 CocTosiHne undpoBbIX
BbIXOA0B

F17.12 HanpsikeHve Al1

F17.13 Hanpsikenne Al2

F17.14 Hanpsikenue Al3

F17.15 3HayeHue cyeTumka

F17.16 3HaueHve AnvHbl

F17.17 CryneHb MJK

F17.18 Yacrota
BbICOKOCKOPOCTHOTO
MMNYyNbLCHOTO BXoAa
(HDI), eannnua
namepenus 0.01 Ny

F17.19 PacueTHoe 3HaveHune
CKOpPOCTY ABuratens

F17.20 OcrTaBlueecst Bpemsi
paboTbl

F17.21 Hanpsikenune Al1 oo
KOppeKLmm

F17.22 Hanpspxenue Al2 no
KoppeKuum

F17.23 Hanpsikenune Al3 oo
KOppeKLuum
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F17.24 JInHelHas ckopocTb .

F17.25 Bpewmsi BknoueHus .
nuTaHus

F17.26 Bpemsi paGotbl .

F17.27 YacToTa, 3agaHHas ¢ .
BbICOKOCKOPOCTHOTO

MMMNYNbCHOTO BbIXOAA
(HDO), eannuua
navepenus 1My

F17.28 YacToTa, 3agaHHas .
C npoTokona CBsi3n
Modbus RTU

F17.29 dakTnyeckas .
cKopoCTb obpaTHoi
CBA3N

F17.30 YacToTta Ha .
WCTOYHVMKE 3afaHus
YacToTbl A

F17.31 YacToTta Ha °
UCTOYHUKE 3aaaHust
yacToTbl B

Fpynna F26: HacTpolika noXapHoOro pexuma

[aHHas rpynna napameTpoB AeicTBUTENbHA TOMBKO ANst Mofdenew cepumn
LCI c nogaepKoi noxapHOro pexunmMa (OKoH4YaHue Ha3BaHUs MOAENM COrnacHo
cucteme 0603HayveHni «— FM»)

®DyHKLMO- HasBaHue cyHKUMMU J[nana3oH HacTPOMKKU 3aBoa. Uam.
HanbHbIN KoL 3Hau.
F26.00 Bei6op Tvna 0: yacToTa 3agaetcs 0 o
NOXapHOro pexuma F00.06, ynpasneHue

NycKOM W OCTaHOBOM
3apaetcsa F00.01

1: yactoTa 3apaetcs
F26.01, octaHoB
onpeaensaTcs
pasMblkaHUeM KneMMbl
NoXXapHOro pexumMa unm
KNeMmoii aBapuinHoro
ocTaHoBa

2: yacTota 3agjaetcst
F26.01, octaHoB
HEBO3MOXeEH

F26.01 OnopHas yacTtoTa 0,00 'y ~ (F00.03) 0,00 'y, o
NoXapHOro pexuma
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Maga 7. YnpaBneHusi N0 KOMMYHUKaLMOHHbIM NPOTOKOMIaM
7.1 KommyHukaunoHHbin npotokon Modbus RTU

Mpeobpasosatenn yvactotel cepun LCI  (LCI(S)) noppepxwuBsatoT
cTaHaapTHeIn npoTtokon ceAsun Modbus RTU. C nomoubto KoHTponmnepa
unm MK MoxHO ynpaBnaTb YCTPOMUCTBOM, @ TakXe W BbINOMHATL MOHUTOPUHT
napameTpos. [pexae, 4em ncnonb3oBaTb coeanHeHne no npotokony Modbus
RTU, o3HakombTeCh CO crnieaymllen nHcopmaumen o 6e3onacHoCcTy.

Korpga  ynpaBneHve npeoGpasoBaTeneM  4acToTbl  MPOWU3BOAUTCA
AVCTaHUMOHHO, ybeautecb, 4To Bbl cobniogaete TexHuky 6Ge3onacHOCTW.
Obsa3aTensHO coobLuTe nepcoHany, uMmetrowemMy AocTtyn K MY, 4To oH MoxeT
ObITb 3anyLUeH B 060N MOMEHT.

B paHHOM rnaBe BCe 3HAYEeHUSI C MHOEKCOM «h» MokasbiBatoT,
=== | 4TO JaHHOe 3HayeHve YyKasaHO B LUecTHaguaTepU4HOW cucTeme
= | cuucnenus (hex). Ecnn nHgekca HeT, 3HauWT, 3HaYeHUe ykasaHo B

OecsTUYHON cucteme cuucnenms (dec).

Cepusi LCl umeet gBa ceteBbiX pexuma: pexum Master/Slaves n pexum
Master/Slave.

NNk

i i3 i3 i3

T
nyi nyz M4n L n4i1 | n42 M4n

Puc. 7.2 Cemeeoli pexxum Master/Slaves




dopmaTr gaHHbIX MO ymonvaHuio: E-8-1 (4eTHocTb, 8 OUT paHHbIX, 1
KOHeuHbI 6uT), 19200 6uT/C. HacTpoikn napaMmeTpoB CBSI3W BbIMOMHSAETCH B

dyHKUMOHanbHoW rpynne F13.

7.1.1 CTpyKkTypa coobLieHus

MpoTtokon ModBUS BkntovaeT ABa Bupa pexuma nepegaqm (pexum RTU
n ASCII), LCI nopoepxuBaeT Tonbko pexum RTU, cooTBeTCTBYHOLWME AaHHbIE
cnegyloLme:

GaviTbl: 1 cTapToOBbIN 6UT, 8 BUTOB AAHHBIX, KOHTPOSbHBIN BUT U KOHEYHBIN
6uT. MNpun HanMWunM NpoBepoYHOro uta 1 BUT NPOBEPKN YETHOCTU/HEYETHOCTU 1
1 KOHeuHbIV 6UT. Korga GuT YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX BuTa.

CTAPTOBbIV BUT NMPOBEPOYHbIN KOHEYHbIV
BUT BUT BUT

0/1/2|3|4|5|6|7

B pexkume RTU cooblLieHne Bcerga MMEeT MHTEpBas BpeMeHW Nepeayn He
MeHee 3,5 6aiiToB B Havane. CTpykTypa coobLueHunin (3anpoc/oTBET) nepegaeTcs
B criefylolem nopsake: agapec MallWHbl, Ko4 KOMaHabl ornepauuv, AaHHble
n KoHTponbHoe cnoBo CRC. [Nepenada kaxagoro GanTa OCyLLECTBASiIETCA B
LwecTHaguaTepuyHom cpopmarte. dopmMat LaHHbIX CrieayoLwuii:

®dopmat nepenaym gaHHbix Modbus RTU

< »
< >

MpoBepka

CRG Cron-6ut

Crapt-6ut Anpec Peructp [aHHble

1.0na  onpepeneHust Hayana coobLieHMs  ucrnonb3yeTcs  naysa
NPOAOIKUTENBHOCTBIO He MeHee 3,5 cumBonos (14 6uT).

2.Ecnun nay3a npu nepepaye coobleHns 6onee yem 1,5 cumona (6 6uT),
TO faHHoe coobLueHne cYMTaeTCs OLINGOYHBIM.

Ta6nuua 7.1 CtaHgapTHas cTpykTypa coobeHns RTU:

START T1-T2-T3-T4 (Bpems nepegaum 3,5 Gaiita)
SLAVE ADDR Agpec ceasu: 1 ~ 247
CMD 03H: yteHne napamMeTpoB NOAYNHEHHOTO YCTPOMCTBA;

06H: 3anncb napameTpoB NOAYMHEHHOrO YCTPONCTBA

DATA (N-1) [aHHble: rpynna napameTpa, HoMep napameTpa,
DATA (N-2) 3HayeHve napameTpa



CRC CHK crapLuero Mposepka 3HayeHus: CRC
paspsiga
CRC CHK mnapgLero
paspsga
END T1-T2-T3-T4 (Bpems nepegaum 3,5 6aiiT)

3. Mpoepka aaHHbIX CRC ncnonb3yeTcst 4nsi npoBepku 6aToB coobLeHus.
Mpumep: Kog komaHabl (CMD): 03H, uteHne N cnos (mMakcumym 12 crnos
HenpepbIBHOIO YTeHUst). Agpec nogYnMHeHHoro yctponctea paseH 01, pernctp
— F002 (npu HenpepbIBHOM 4YTEHUW ABYX CroB), a 3aTeM WHcopmauus o
KOMaHAe BeayLero ycTpoicTaa. [pumep Huxe.

ADR 01H

CMD 03H

CrapToBbI pericTp ctapLuero paspsiga FOH

CrapToBbIVi perncTp MnagLiero paspsiga 02H

3HaueHve AaHHbIX cTapLiero paspsiaa 00H

3HayeHve JaHHbIX MnajLero paspsaa 02H

CRC CHK wmnapgwero pa3psiga HyxHo paccunTbiBaTh
CRC CHK crapLuero paspsiga CRC, CHK

WHdopmaums oTBeTa NogYMHEHHOrO yCTpoiicTea, korga napametp F13.05

ycTaHoBneH Ha 0.

ADR 01H

CMD 03H

CTapToBbIfi PerncTp cTapLuero paspsga FOH

CTapToBbIN perncTp MnagLuero paspsaa 02H

3HayeHne JaHHbIX cTapLiero paspsiga 00H

3HaueHve AaHHbIX MrazLlero paspsaa 02H

CRC CHK mnapawero pa3psiaa HyHo paccunTbiBaTh
CRC CHK crapuuero paspsiga CRC, CHK
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Korga napametp F13.05 yctaHoBneH Ha 1:

ADR 01H

CMD 03H

Konuuyectso 6utos 04H

PervcTp aanHbix FOO2H ctapluero pa3psiaa 00H

PervcTp ganHbix FOO2H mnagwero paspsiga 00H

[anHble FOO3H crapluero paspsiaa 00H

OanHble FOO3H mnagwero pa3spsiga 01H

CRC CHK mnapgwero pa3psiga HyxHo paccunTbiBaTh
CRC CHK crapuuero paspsiga CRC, CHK

Kop komaHapl 06H (3anuck). Hanpumep, komaHaa Ha 3anvck 5000 (1388H)
B pernctpe FOOAH MY, agpec nogunHeHHoro yctponctea 02H. MHdopmaums
0 KOMaHfe Ha 3anuchb:

ADR 02H
CMD 06H
Aapec AaHHbIX cTapLuero paspsaa FOH
Adpec AaHHbIX MnagLwero paspsga 0AH
CogaepikaHue AaHHbIX cTapLuero paspsaa 13H
CopepxaHune AaHHbIX MnagLiero paspsiaa 88H
CRC CHK mnapgwero paspsiga Hy>xHO paccunTbiBaTh
CRC, CHK

CRC CHK crapuuero paspsiga

WHdopmaums oteBeTa NoAYNHEHHOTO:

ADR 02H
CMD 06H
Aapec AaHHbIX cTapLuero paspsaa FOH
Anpec AaHHbIX MnagLero paspsga 0AH
CogepxaHne AaHHbIX CTapLuero paspsaa 13H
CopepxaHue AaHHbIX MnafLlero paspsiga 88H
CRC CHK mnapwero pa3psiaa HyHo paccunTbiBaTh
CRC, CHK

CRC CHK crapuuero paspsiga
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Metoabl nposepkn CRC: CRC-pomeH onpegenseT cogepxaHue BCero
coobuwenns. [omeH coctouT u3 AByx 6anToB, copepxawmx 16-6uTHOE
OBOMYHOE 3HayeHue, KOTOpOoe MpucoeduHsieTcs K cooblieHunto nocne
BblUMCNEHNSA 3HaveHuss nepepawowero obopynosaHus. [NpuHMMaloLiee
YCTPOWMCTBO NOBTOPHO BblumcrnsieT CRC npuHSATOro coobLueHms n cpaBHUBAET C
nonyyYeHHbIM 3HaveHnem gomeHa CRC, ecnu aBa 3HayeHns CRC otnuyatotes,
TOo ecTb owmbka npu nepegade. CRC cHayana nomewaetca B OxFFFF, a
3aTtem obpabaTtbiBaeTcsa bonee wecTn nocrnegoBartenbHbIX 6anToB COObLLEHMS
CO 3HauveHueM Tekyulero peructpa. Ana CRC gonyctMmbl Tonbko 8-6UTHbIE
AaHHbIe KaXaoro cuMBoOna, a CTapToBbIi OMT, CTOMOBLIA BUT 1 BUT YETHOCTM
HepencTButenbHbl. B npouecce CRC kaxabivi 8-6UTOBbLI CMMBOM paccynTbIBaeT
otaenbHo XOR ¢ coaepXumbiM perncTpa, B pesyrnsrarte nepemeLlaeTcs B camoe
HU3Koe 3PPEKTMBHOE HanpaBrieHne, a Camblil BbICOKUA 3PEKTUBHBIA GUT
sanonHsetca 0. LSB nssnekaerca ana nposepku: ecnun LSB paBseH 1, peructp
oTAenbHO BbinonHsaeT onepaumto XOR ¢ npesycTaHOBMEHHbIM 3HAYEHWEM;
ecnu LSB pageH 0, To He BbinonHseT. Becb npouecc nosToputcst 8 pas. MNMocne
3aBepLUeHuUst nocnepHero 6uta (Bocbmoro 6uTta) cneaytowme 8-6utHole 6anTbl
OyayT oTAenbHO BbINOMNHATL onepaumio XOR ¢ TekyLmm 3HavyeHneM perucrpa.
KoHeuyHoe 3HayeHue B peructpe — 3710 3HadeHve CRC nocne BbIMONHEHUsI
BCex banToB B COOOLLEHMN.

7.1.2 OnpepeneHue agpeca nepegayv faHHbIX

Appec perucrtpa COCTaBnsIETCss Ha OCHOBE HOMepa rpynnbl U HoMepa
napameTpa:

ctapwwui 6ant FO — FE (rpynna F), A0 - A2 (rpynna F15, F17); mnagwwn
GawnT 00 FF.

Fpynna napameTpoB Appec peructpa ansa Appec peructpa ans
CBA3MN 3anucu B RAM
FOO ~ F14 0xFO00~0xFEFF 0x0000~0x0EFF
F15 ~F17 0xA000~0xA2FF 0x4000~0x42FF

Hanpumep, ans F04.12 peructp 6yanet 0xF40C, rae F4 npeacraensieT Homep
rpynnbl FO4; 0C npeacTtaBnsieT wecTHaguaTepuyHbii doopmat ymncna Homepa
napametpa 12 B rpynne F04.

Ons napametpa F15.51 pernctpom 6ynetr 0xA033, rae A0 npeacrasnsiet
cobon Homep rpynnbl F15; 33 npeacraBnser LwecTHaguatepuyHbin hopmat
yncna Homepa napametpa 51 B rpynne F15.

Mockonbky EEPROM 4acTo nepesanucbiBaeTcsl, 9TO COKpallaeT CpokK
cnyx6bl EEPROM; anst HEKOTOpbIX NapamMeTpOB €CTb BO3MOXHOCTb 3anucbiBaTb
3Ha4eHus B onepaTunBHyto NnamaTb RAM. K 3Ton hyHKLMM MOXKXHO NONacTb TOMbKO
nyTem U3mMeHeHuUs cTapLuero pa3psiia CooTBETCTBYIOLLEro KOAoBoro aapeca ¢ F
Ha 0 0 (ansa rpynn FOO-F14), nu6o c A Ha 4 (ans rpynn F15, F17).



[nanasoH crapluiero n mnapLwero 6anToB COOTBETCTBEHHO: CTaplumn 6anT
00 OF (rpynna F); mnagwwn 6ant 00 FF. Hanpumep

Bxoa komanabl ynpasnenus B MY (Tonbko 3anuce):

* koA, pyHkumn F04.12 He coxpaHsietca B EEPROM n 3apgaet agpec 040C;

* koA, dyHKumn F15.51 He coxpaHseTca B EEPROM u 3agaet agpec 4033.

OTOT agpec AeNCTBUTENEH TOMbKO Anst 3anvcu B RAM, npu uteHunn agpec
HeOencTBUTErNeH.

[Ina Bcex napamMeTpoB MOXHO peanu3oBaTh 3Ty OYHKLMIO C MOMOLLBIO KoAa
komangbl 07H.

Ipynna F14: napameTpbl He MOryT ObiTb HU MpoOYMTaHbl, HK
=) U3MeHeHbI. [pynna F17: napameTpbl MOryT ObiTb TOMBKO CYUTaHBI,
== | HO He moryT 6bITb M3MeHeHbl. HekoTopble napameTpbl Henb3s
n3MeHATb npu pabotatowem Y. MNpn M3mMeHeHun napameTpos
Koga MyHKUMKW criegyeT Tawkke y4uTbiBaTb AManasoH HAaCTPOMKM
napameTpoB, EANHULIbI U3MEPEHNS.

7.1.3 Tabnuubl perucTpoB CBA3U
Tabnwuua 7.2 YnpaBneHue nyckoM, OCTaHOBOM 1 OMOPHOM YacTOTON (TOMbKO
3anuchb):
A.qpec KOMaHAbI OyHKLlI/ISl KOMaHAb!
1000H 0001H: BpalueHuve Bnepea

0002H: BpalueHue Ha3ag
0003H: TonykoBOe BpalleHne B MPSMOM HanpaBreHun
0004H: TonuykoBoe B 06paTHOM HanpaBneHnn
0005H: OctaHoB No MHepLUWK
0006H: OcTtaHoB ¢ 3ameaneHnem
0007H: C6poc curHana otkasa

3000H 3apaHune 4acToThl

Mpu paGoTe c [aHHLIMM agpecaMu HeobxoauMo YGeauTbCsl, YTO B
npeobpasoBarterie 4acToTbl 3HavyeHne napametpa F00.01 BbiICTaBNEHO paBHbIM
2 (ynpaBrieHue MyckoM U OCTaHOBOM MO CETEBOMY MPOTOKONY) M 3HaYeHue
napametpa F00.06 BbicTaBneHo paBHbIM 9 (BbIOOP WCTOYHMKA 3agaHus
OMOPHOrO CUrHana c CeTeBoro NPOToKona).



Tabnuua 7.3 YnpasneHne BbIXOAHbIMW KNeMMaMu (TOMbKO 3anuch):

Appec koMaHAabI DYHKUMUA KOMaHAbI
1001H BuT 0: BbIXOA C OTKPbITHIM KonnekTopom MO1
But 1: peseps
But 2: penenHbin Bbixog T
But 3: peneiHbin Bbixog R

BuT 4: BbICOKOYACTOTHBIV UMNYIbCHbLIN Bbixod (HDO)

Mpu paboTe ¢ AaHHbIMM appecamu ybeauTech, YTo B npeobpasosarene
YyacToTbl 3HayeHne napametpoB F07.01 (dyHkums Beixoga HDOR), F07.02
(dyHkums penenHoro Bbixoga T), FO07.03 (cdyHkumsa peneinHoro Bbixoga R)
unu F07.04 (dbyHkums Bbixoga MO1) BbicTaBneHo paBHbiM 20 (ynpaeneHue no
ceTeBOMYy npoTokony). B aapec BBoguTcs 3HaveHWe napameTpa B AeCATUYHOW
CUCTEME CYMCIIEHUSI, T.e. HYXHO MONYyYUTb 3HayeHWe B [BOWYHONW cuUCTEME
CYUCINEHUA U NEepeBECTU B AECATUYHYIO.

Hanpumep, TpebyeTcs caenaTb akTUBHBIM perneiiHbli Bbixod T U BbIXOA C
OTKpbITLIM Konnektopom MO1. Yucno B oBOUYHOM cucteme cumcnennsi: 00101.
B AecsTUYHON cucTemMe CYMCNEHUS 3TO YNCTIO PAaBHO 5 — 3TO 3HAYEHMe HYXXHO
BBecTu B agpec 1001H.

Tabnuua 7.4 YnpaBneHue aHanorosbiM BbixogoM AO1 (TOMbKO 3anuck):
Peructp DYHKUUA KOMaHAbI
1002H 0 ~ 7FFF o3Hayaet 0 % ~ 100 %

Tabnuua 7.5 YnpasneHve aHanorobiM Bbixogom AO2 (TONbKO 3anuch):

Peructp DYHKUUA KOMaHAbI
1003H 0 ~ 7FFF o3Ha4aeT 0 % ~ 100 %

Tabnuua 7.6 YnpaBneHue MMMynbCHbIM BbIXOAOM (TOMbKO 3anuch):

Peructp DYHKUUA KOMaHAbI
1004H 0 ~ 7FFF o3Havaet 0 % ~ 100 %

Tabnuua 7.7 Ctatyc npeobpasoBaTenst 4acToTbl (TONbKO YTEHUE):

Peructp DYHKUNA KOMaHAbI

2000H 1: npeobpasoBaternb YacToThbl 3anyLLUeH, BpalleHue Brnepes
2: npeobpasoBaTenb YacToThbl 3anyLleH, obpaTHoe BpalleHue
3: npeobpaszoBaTenb YacTOTbl HAXOAUTCA B PEXMME OCTaHOBa



Tabnuua 7.8 Agpeca napaMeTpoB MOHUTOPUHra:

Peructp DYHKUUA KOMaHAbI

3001H Paboyas yacTtota

3002H Hanpspkenne Ha 3MT

3003H BbixogHoe HanpsixeHne

3004H BbixogHom Tok

3005H BbixogHasi MOLLIHOCTb

3006H KpyTaLwmin MOMEHT Ha BbIxofe

3007H Paboyasi ckopocTb

3008H CocTosiHMEe BXOAHBLIX KNeMM

3009H CocTosiHME BbIXOAHbLIX KNemMmm

300AH Hanpsbxenne Al1

300BH Hanpspkenne Al2

300CH Hanpspkenne Al3

300DH Tekyllee 3Ha4YeHue cyeTymka

300EH Tekyluee 3HavyeHne ANVHHbI

300FH CkopocTb 3[] B 06/MUH

3010H OnopHbInt curdan MO-ynpaenexns

3011H CurHan obpatHoi ceasu MUA-ynpasneHus

3012H Crynenb MNK

3013H YacrtoTta BxogHOro nmnyneca, eamHiua namepenms 0,01 kly,
3014H CkopocTb 06paTHoii cBsi3u, eamHuua namepenus 0,1 'y
3015H OcTtaBlweecs BpeMs paboTbl

3016H Hanpspkenune Al1 go koppekummn

3017H Hanpspkenne Al2 go koppekummn

3018H HanpspkeHune Al3 go koppekuum

3019H JInHenHas ckopocTb

301AH TekyLuee Bpemsi Npy NOAAHHOM MUTAIOLLEM HanpPsXKeHUn
301BH Tekylee BpeMsi B COCTOSIHUM paboTbl

301CH YacroTta BXOOHOro MMMynbca, eamHuua namepenns 1 'y
301DH Bpems ycTaHOBNEHMS CBS3M KOMMYHUKALIMOHHOIO NpoTokona
301EH dakTnyeckas CkopocCTb C AaTunka o6paTHON CBSA3N
301FH OTobpaxeHue yacToTbl A

3020H OT1obpaxeHue yactoTbl B
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[ns oTHOCUTenbHOro MpoueHTHoro 3HaveHus -100,00 % ~
100,00% MOXeT BbINONHATLCS TOMbKO onepauust 3anucu. [pu
3anucy 3HaYeHUst 4acToTbl YacToTa ONpeaensieTcsl OTHOCUTENbHO
MakcumanbHoro 3HadeHusi 4yactoTel (F00.03). [Mpu  3anucu
B KayecTBe 3Ha4YeHUss MOMEHTa, 3anucbiBaeMoe 3HayeHue
onpepaensieTcs otHocuTensHo F03.10, F15.48 (anekTpoasuratens 1,
anekTpogsuratens 2).

YctaHoBka naponsi (ecnv Bo3Bpawaetcs k 8888H, ato o3Havaert, 4yTO
yCTaHOBKa Mapons BbINosHeHa):

Peructp 3Ha4yeHue AaHHbIX
1EO0H ——

Tabnuua 7.9 — Agpec unmumanmsaumm napametpa 1FO1H:

Peructp DYHKUMUA KOMaHAbI

1FO1H 0001H: C6poc k 3aBOACKMM HacTpolikaM, 3a UCKIoYEeHUEM

napameTpoB ABuraTens

0002H: C6poc 3anucu owmnbok

Tabnuua. 7.10 — OnucaHune HeucnipasHocTu MY (kof HeucnpaBHOCTH):

Anpec
HencnpasHoOCTH WUHdopmaums o HeucnpaBHocTu MY
8000H 0000H: HeT HencnpaBHOCTH

0001H: Meperpyska no Toky npu pasroHe (E004)

0002H: Meperpyska no ToKy Npu TOPMOXEHWUN Unn pa3roHe (E005)
0003H: Meperpyska no Toky Npu NOCTosiHHOM ckopocT (E006)
0004H: MNpeBblweHne HanpsxeHusa npu pasroHe (E002)

0005H: MpeBbilweHne HanpsbkeHne npy Topmoxerun (EOOA)
0006H: MpeBbILeHne HanpsbKeHWst NpY NOCTOsHHOM ckopocTun (E003)
0007H: MoHwxeHHoe HanpsixeHue Ha 3MT (E001)

0008H: Meperpyska asuratens (E007)

0009H: Meperpyska M4 (E008)

000AH: Motepsi ba3bl Ha Bxogde (E012)

000BH: Motepsi ha3bl Ha Bbixogde (E013)

000CH: lNMeperpes IGBT moayns (EOOE)

000DH: Meperpy3ka 6ydepHoro conpotuenenust (E014) 000EH:
HeucnpasHocTb koHTakTopa (E017)

000FH: Monb3oBaTenbckuii oTkas (E00D)

0010H: Owwnbka ceteBoro npotokona (E018)

0011H: Owwnbka nsmepenust Toka (E015)

0012 H: Owwnbka ngeHTtndukaumum napametpos 3 (E016)

0013H: JocTurHyTo cymmapHoe BpeMsi B cocTosiHum pabotel (E020)
0014H: KopoTkoe 3amMbikaHue Ha 3emnto (E023)

001FH: lMNMeperpes asuratens (E036)

0020H: HekoppekTHble napameTpbl (E037)



Tabnuua 7.10 — OnncaHne HemcnpaBHOCTM CBA3U (KOA HEMCMPABHOCTMW):

Appec HeucnpaBHOCTH UHdopmaums o HeucnpasHocTu MY

8001H 0000H: Hert owwmnbkmn
0001H: HenpasunbHbI naponb
0002H: HenpaBunbHbI KO KOMaHAbI

0003H: HenpaBunbHas koHTponbHas cymma CRC

0004H: HepencTtButenbHbIn agpec
0005H: HepevcTBuTENbHbIV NapameTp

0006H: HeBepHoe n3meHeHve napameTpa

0007H: Cuctema 3abnokupoBaHa

7.2 KommyHUuKaunoHHbIM npoTtokon Profibus DP

KommyHukaumoHHbln npotokon Profibus DP sBnsetcs
[OOMOMHMTENBHOW  OnMuMel,  KoTopas  AOoCTynHa  npwu
ucnonb3oBaHuM nnatbl  pacwupeHuns LCI-DP. Bbonee
noapobHy MHCTPYKUMIO MO ucnonb3oBaHuio Profibus DP
MOXHO CkayaTb Ha oduumanbHoMm cawnTe instart-info.ru B
pasgene «[Mloggepxka W cepBuc» —  «[OKyMeHTaums»
— «[NpeobpasoBatenu 4actoTbl» —«[peobpasosaten
YacToTbl cepum LCl».




aga 8. Coo6LweHnsa o cocTosiHuM npeobpasoBaTtensi 4acToTbl

Mocne BO3HUKHOBEHUSI cobbiTusi Y peanuayeT yHKUMIO 3aWwuTbl U
oTobpaxaeT kog cobblTusi Ha naHenu ynpasneHusi. MNonb3oBaTenb MOXeT
onpeaenuTb TWN cobbITWS, NpoaHanU3npoBaTh MPUYUHBI U BbINOMHUTL MOWCK
1 yCcTpaHeHve HencnpaBHOCTEN B COOTBETCTBUM CO CrEAyoLMMM Tabnmuamu.
Ecnu HeucnpaBHOCTb He MOXeT ObiTb ycTpaHeHa cunamu nofb3oBaTtens,
crepyet o6paTUTBLCS B TEXHUYECKYIO MOAAEPXKKY «MHCTapT».

Kon
cobbITua
u3
XypHana
(F05.27-
29)

7

[Mpn  BO3HWKHOBEHUU OLINBOK,

CBA3aHHbIX C nMpeBbllleHnem

Toka unu HanpsbkeHus (E001-E008, EOOA, EOOE, E012, EO16,
E023, E032, E033, E036) sanpeliaeTcsd BO300OHOBMATL paboTy
[0 YCTpaHEHUs! NMPUYMHBLI BO3HUKHOBEHWSI HEUCNPABHOCTU UMKU He
paHee, Yem Yepe3 10 MUHYT NOcne BO3HUKHOBEHUS OLLIMGKU.

CootBeT-
CTBYIOLNNA
Kop,
cobbITuA

E001

E002

Heucnpas-
HOCTb

[MoHmKeHHoe
HanpshkeHue
Ha 3MT

MepeHanpsixe-
HWe npw
pasroHe

Bo3MOXHble NPUYUHBI

1. OTKINOYEHWEe NUTaHKS
n4y.

2.HanpsikeHue Ha Bxoge
MY He cooTBeTCTBYET
YCTaHOBMNEHHbLIM
TpeboBaHusIM

3. Hanpsixenue Ha 3MT
HecTabunbHoe

4. HevcrnpaBHOCTb
BbINPSIMUTENBLHOIO MOCTa
5.HeuncnpaBHoCcTb
3BEHa NOCTOSIHHOIO
TOKa BCreacTeue
HEeOAHOKpaTHOW
neperpysku no Toky
6.HeucnpasHocTb
cunosoii nnatel MY

7. HencnpasHocTb
nnarbl ynpasneHus

1. BxogHoe HanpsbxeHune
CINWLLKOM BbICOKOE

2. BbicokonHepLUMOoHHas
Harpyska reHepupyet
HanpsbxeHue Ha 3MT

PeweHus

1. Mopatb nuTaHue Ha
Bxop MY

2. MNposeputb

Ka4eCTBO HanpshkeHus
nuTaroLlen cet Ha
cooTBeTCcTBUE TPEDYEMBIM
xapakrepucTtukam MY npu
3anycke

3. O6patutbes B crnyxoy
TEXHWUYECKOW NoaAepPX KU
4. O6paTuTbeca B Cryxoy
TEXHUYECKON NOAAEPXKKU
5. O6patnTbecs B Cryx6y
TEXHUYECKOW NoAAEPXKKU
6. OB6patutbes B crnyxoy
TEXHWNYECKOW NOoAAepPX KU
7. OBbpatutbes B cnyxoy
TEXHUYECKON NOAAEPXKKN

1. Nposeputb

Ka4eCTBO HanpsixeHus
nuTaoLLen ceTn Ha
cooTBeTCTBUE TpebyeMblM
xapakTtepucTtukam MY npu
3anycke



1

E003

E004

E005

MepeHanpsixe-
Hue npn
pab6ote Ha
NOCTOSAHHOW
CKOPOCTH

MpeBblweHne
3HayYeHun
TOKOBOW
XapakTepucTu
KW NpU pasroHe

MpeBbilweHne
3HaveHun
TOKOBOW
xapakTepuc-
TUKU NpU
3ameqne-Hum
WK TOpMOXe-
Hun

3. Bpewms pasroHa cnviukom
KopoTkoe

1. BxogHoe HanpspkeHve
CMULLKOM BbICOKOE

2. BbICOKOVHEPLIMOHHAas!
Harpyska reHepupyet
HanpsbkeHue Ha 3MT

1. Kopotkoe 3amblkaHue
mexay hasamu unu Ha
3emnto Ha Bbixoae MY

2. He BbinonHeHa
naeHTUmKaums
napameTpoB
anekTpoasuratens

3. Bpemsi pa3roHa CnuvLkom
KopoTkoe

4. YcTaHoBMNeHHbIe
napamMeTpbl NOBbILLIEHUS
KPYTSILLEro MOMEHTa Unn
xapakTtepuctuka V/F He
noaxoaaT Anst AaHHOTO
TMNa Harpysku

5. CnuLwKoM Hu3Koe
BXOAHOE HanpshxeHne

6. 3anyck BpaLuatoLLerocs
anekTpoasuratens

7. MNpeBbiweHne
HOMUWHaNbHOW Harpy3sku npu
pasroHe

8. Cnuwkom Manblii Knacc
MowHocTm MY

1. Kopotkoe 3ambikaHue
mMexay dasamu unu Ha
3emnto Ha Bbixoae MY
2. He BbInonHeHa
naeHTndmKaums
napameTpos
anekTpoAsuratens

3. Bpemsi 3ameanenus
CNULLKOM KOpOTKOE

2. YcTaHOBUTb TOPMO3HOM
KOMNNEeKT

3. YBenuuutb Bpemsi
pasroHa

1. MNpoBepuTb Ka4ecTBo
HanpshkeHns nuTatoLLe
CeTu Ha CooTBeTCTBUE
TpebyembiM
xapakTtepucTukam MY npu
pabote

2. YcTaHOoBUTb TOPMO3HOMN
KOMNNeKT

1. YcTpaHaTb BHELLHWE
HeucnpaBHOCTW

2. BbInonHutb
naeHTUdmKauuo
napameTpoB
anekTpoasuraTens

3. YBenuuutb Bpemsi
pasroHa

4. OTperynupoBatb
NOBbILLEHNE KPYTSLLEro
MOMEHTa BPYYHYIO Unn
BblOpaTb Tpebyemyio
xapaktepuctuky V/F

5. MNpoBepuTb ka4ecTBO
HanpshkeHns nuTatoLLe
CeTu Ha CooTBeTCTBUE
Tpebyembim
xapakTtepucTvkam MY npu
3anycke

6. BbinonHuTL nepesanyck
C KOHTPOMEM CKOpOCTH
UK nocne oCTaHOBKU
anekTpoasuraTens

7. BbISsBUTb NpUYnHY
npeBbILLEeHNs!
HOMWHanNbHO Harpy3ku
8. YcraHosuTb MY
6onee BbICOKOrO Knacca
MOLLHOCTV

1. YcTpaHaTb BHELUHWE
HeucnpasBHOCTM

2. BbInonHuTbL
naeHTUVKaLm
napameTpoB
anekTpoasuraTens

3. YBenuuutb Bpemsi
3ameaneHvs

4. MNpoBepuTb Ka4ecTBoO



4. CnyLLKOM HU3KOoe HanpsbkeHUs nuTatoLLei
BXOAHOE HanpshxeHne CeTu Ha CooTBeTCTBUE
5. MNpeBblweHe TpebyembiM
HOMWHaMbHOW Harpy3ku XapakTepucTtvkam M4
npv pasroHe npv 3ameaneHun unu
6. OTCyTCTBYET TOPMO3HOW | TOPMOXEHUMN
KOMNNeKT 5. BbISIBUTb NMPUUKNHY
npesbiLleHns
HOMUWHamNbHOW Harpysku
6. YCTaHOBUTb TOPMO3HOM
KOMNNeKT
3 E006 MpeBbllweHne 1. Kopotkoe 3amblkaHue 1. YcTpaHsaTb BHeLLHWe
3HavYeHun mexay asamu unu Ha HeucnpaBHOCTU
TOKOBOW 3emnio Ha Bbixoge M4 2. BbInonHutb
Xapakrepuc- 2. He BbInonHeHa naeHTUdmKaumio
TUKW Ha naeHTudmnkaums napameTpoBs
NOCTOSAHHOA napameTpoB anekTpoasuraTens
CKOPOCTH anekTpoasuraTens 3. Mposeputb
3. CnuLwKom Hu3Koe KayecTBO HanpsbKeHus
BXOOHOE nuTaloLLen cetn Ha
4. MNpeBbileHne cooTBeTCTBME TpEbyeMbIM
HOMUWHaMNBbHOW Harpysku xapaktepucTukam MY npu
npu pasroHe 3anycke
5. Cnuvwkom manbli knacc 4. BbIsiBUTb NpUYMHY
MoLHocTm MY npeBbILLEHNs!
HOMWHaMNbLHOW Harpysku
5. YcraHosuTb MY
6onee BbICOKOrO Knacca
MOLLHOCTY
8 E007 Meperpyska 1. Henogxopsawwmin 1. KoppekTHas ycTaHoBKa
anekTpoaBura- | napametp 3awumTbl F05.10 napameTpoB
Tens 2. MNpesBblLeHne 2. BbISIBUTb NMPUUUHY
HOMWHAaNbLHOW Harpy3kn Npu | NpeBbILEHNS
pasroHe unu GrnokupoBka HOMMWHaNBbHOW Harpysku
potopa 1nu 6nokMpoBkK potopa
3. Cnuwkom manelii knacc 3. YcraHosuTb MY
MoLHocTm MY Bonee BbICOKOrO Kracca
MOLLHOCTV
9 E008 Meperpyska M4 | 1. MNpe.biweHne 1. BbISIBUTb NpUYUHY
HOMWHAaNbLHOW Harpy3kn Npu | NpeBbILEHNS
pasroHe unu 6nokmposka HOMUWHamNbHOW Harpysku
poTopa 11 GNoKMPOBKK
2. Cnuvwkom manbli knacc poTopa, npoBepka
MoLiHocTm MY anekTpoaBuraTens u
cunosbIx kabeneit
2. YetaHosuTb MY
6onee BbICOKOrO Knacca
MOLLHOCTV
5 EOOA MepeHanpsxe- | 1. BxogHoe HanpsbxeHne 1. NpoBepuTb Ka4ecTBO
HWe npu CMULLKOM BbICOKOE HanpsbkeHns
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npu

3amMeaneHuu nnu

nuTaroLlen cetu

3ameaneHun TOPMOXEHUN Ha CooTBETCTBME
unm 2. BbicokonHepumMoHHast TpebyembiM
TOPMOXEHUN Harpyska reHepupyeT XapakTepucTtukam MY
HanpsbxeHune Ha 3T npu 3amegneHnn unu
3. Cnuwkom KopoTkoe TOPMOXEHUN
BPEMSsi 3aMeAneHns unu 2. YcTaHoBUTH
TOPMOXeEHNS TOPMO3HOW KOMMMEKT
3. YBenuusTte Bpemsi
3ameanenus unu
TOPMOXEHNS
12 EOOE Meperpes 1. Cnuwwkom Bbicokas 1. CHU3nTb
CUNOBOrO Temnepartypa Temneparypy
moaynsi OKpyXatoLLeii cpeabl oKpyxatoLLei cpeabl
2. 3abnokunpoBaH 2. O4ncTuTb
BO3AYLUHbIA puneTp BO3AYLUHbIV OUNLTP
3. HeucnpaseH 3. 3aMeHuTbL
BEHTUNATOP HeucnpasHbIii
4. HencnpaBeH gatunk BEHTUNSTOP
4. 3aMeHUTb AaTumk
15 EO0 D Monb3oBa- CurHan BHeLUHew C6poc nocne
TenbCKWi HencnpaBHOCTV MOAYNS BbISBNEHUS MPUYNHBI
oTKas 5. HencnpaseH cunosoii cpabaTbiBaHWs
moaynb MY BHELUHero curHana
HeucnpasBHOCTK 5.
3ameHnTb Mogynb MY
20 EOOF Owwnbka MospexaeH uin EEPROM | O6patutbcsi B
YTeHUs n cnyx0y TexHUu4YecKomn
3anucu B noaAepku
EEPROM
10 E012 MoTepsi a3l | 1. AcummeTpus 1. YCTpaHuTh BHeLLHWe
nUTaHNs Ha TpéxdasHOro NUTaHWs Ha HencnpaBHOCTU
Bxoge M4 BXO4e 2. O6paTtuTbea B
2. HencnpasHa nnata cnyx6y TexHu4eckomn
ynpasneHus M4 noaaepxK1
3. HeucnpasHa nnata 3. Obpatutbea B
3aWwmThl cnyx6y TexHu4eckomn
4. HencnpasHa cunosasi NoAAEepXKU
nnata 4. ObpaTuTbCs B
cnyx6y TexHn4eckomn
noAaepXKn
1 EO013 Motepst asbl | 1. O6pbIB kabens, 1. YcTpaHWTb BHelHWe

Ha BbIXode

coeguHstowero MY n
anekTpoasuraTens

2. AcummeTpus
notpebnexns Toka
anekTpoasuratenem

3. HeucnpasHa cunosas
nnara M4

HeuncnpaBHOCTU

2. Mposeputb
McnpaBHOCTbL 0BMOTOK
anekTpoaBuraTens

3. O6paTtuTbecs B
cnyx6y TexHU4eckoi
NOALAEPXKKN
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4. HencnpaseH cunoeon 4. O6patuTbCst B Cryx6y
mMoaynb TEXHUYECKON NOAAEPXKKN
17 E015 Owwubka nsme- 1. HencnpaseH gatunk 1. O6patuTbes B Cnyxoy
peHus Toka Xonna TEXHUYECKOWN NOoAAEPKKN
2. HeucnpasHa cunosas 2. OBpatuTbea B cryxby
nnara M4y TEeXHUYECKOWN NoaaepxKn
18 E016 Owwnbka naeH- 1. NMapameTpbl 1. YcTaHoBuTH
TUbnkaumum aneKkTpoasuUraTens He napametpbl
napameTpoB YCTaHOBMEHbI COrNMacHo anekTpoasuraTens
NeKTpo- nacnopTHon Tabnuyke B COOTBETCTBUM C
asurartenst anekTpoaBuraTens nacnopTHo Tabnuykon
2. HencnpasHocTb aneKTpoaBuratens
kabenbHOM NUHUK nnn 2. MNpoBepwuTb kabenb u
anekTpoasuraTenst anekTpoaBsuraTens
14 E017 HeuncnpaBHocTb 1. Cunosasi nnata MY unn | 1. O6patutbcs B Cryxby
KOHTaKTopa, 6nNoK NUTaHNA HeMCNpaBHbI | TEXHUYECKON NOAAEPKKN
LYHTMpYtoLLEero 2. HencnpaBeH koHTaktop | 2. O6paTtuTbes B Cryx6y
TOKOOrpaHuimBa- TEXHUYECKON NOAAEPXKKN
OLWKNiA pesncTop
16 E018 Owwmbka 1. HeuncnpageH kabenb 1. NposepuTb kabenun
CeTeBoro CBA3N. CBA3N
npoTokona 2. HenpasunsHo 2. MNpaBunbHO
yCTaHOBMNeEH 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
CcyMmapHoe paboTbl 4OCTUTNO 3aBO/ICKMNX HACTpPOeK Ans
Bpems B YCTaHOBMNEHHOTO 3HAaYeHWs1 | CYMMapHOro BpeMeHun
COCTOSIHUAM pabotbl
pabotbl
21 E023 KopoTkoe KopoTkoe 3amblkaHune MpoBepuTb kabenb u
3aMblkaHue Ha anekTpoasuraTens Ha anekTpoaBsuraTens
3emnio 3emnio
23 E026 Owwmbka ceasn ¢ | 1. HenpaeunbHo nogobpan | 1. BeibpaTb TN aHKodepa
3HKOLEPOM ™M 3HKoAdepa B 3aBUCHUMOCTM OT
2. HenpaswunbHoe aKkTU4ecKkon cutyauum
noaknioYeHne npoeoja 2. YcTpaHuTb BHeLLHWe
3HKOZepa HencnpaBHOCTU
3. SHKoaep noBpexaeH 3. 3ameHuTb
4. HeucnpagHa nnata NOBPEXAEHHbI 3HKoAEep
pacwmpenus PG 4. 3aMeHnTb
HeucnpasHyto nnaty PG
25 E029 [ocTturHyTto CymMmapHoe Bpemsi B BeinonHuTe c6poc o
CyMMapHoe COCTOSIHUM paboTbl 1 3aBOACKMUX HACTPOEK AnNs
Bpems B ocTaHoBa focturaet CYMMapHOro BpeMeHun
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COCTOSIHUAM YCTaHOBMEHHOTO 3HA4YEHNs1 | B COCTOSIHUM paboTbl v
paboTbl n ocTaHoBa
ocTaHoBa
22 EO2E O6pbiB gatunka | CurHan gatumka obpatHoun | MpoBeputb curHan
obpatHoii ceasu MNNO-perynatopa obparTHoii cBA3n
ces3n NMUA- Hwxe 3Ha4yeHust F10.26 M A-perynatopa unu
ynpaeneHus YCTaHOBUTb NpaBunbHOE
3HaveHne F10.26
26 E030 XonocTon xof Pa6ouuit Tok MY Himke MpoBepuTh cocTosHe
3HaveHusa F05.13 Harpysku 1 KOpPeKTHOCTb
3Ha4YeHul napameTpoB
F05.13 n F05.14
27 E032 Owmbka 1. Cnuwkom Gonbluas 1. YMeHbLUeHWe Harpy3ku
orpaHuyeHns Harpyska unu 6nokupoeka | 1 nposepka ABuraTens u
TOKa Mexay poTtopa asuratensi MeXaHWU4YeCKOro COCTOSIHUS
uMnynscammn 2. Cnvwkom manblii knacc | 2. BuiGop MY Gonee
mowyHocTn MY BbICOKOTO Knacca
MOLLHOCTU
24 E033 HewncnpasHocTb | 1. MNepeHanpsixeHne 1. BbIIBUTb NMPUYMHY
ny Meperpyska no Toky nepeHanpspkeHus
2. BbISiBUTb NpUYnHy
neperpyaku no Toky
28 E034 Cnuikom 1. HenpasunbsHo 1. MNpaBunLHO YCTaHOBUTL
GonbLioe yCTaHOBMNEHbI NapameTpbl napameTpbl 3HKoAepa
OTKINOHEHUE aHKoaepa 2. BbInonHnTtb
CKOpPOCTU 2. He BbinonHeHa naeHTudmKaumio
naeHTumnKkaums napameTpos
napameTpoB anekTpoasuraTensi
anekTpoasuraTens 3. MpaBuNbHO YCTaHOBUTL
3. HenpaBwunbHo napametpbl F05.17 n
yCTaHOBMEHbI MapameTpbl F05.60 B 3aBUCMMOCTM OT
F05.17 n F05.60 haKTU4eckon cutyaumm
30 E035 MpeBbiweHve 1. HenpasunbsHo 1. MNpaBunbHO YCTaHOBUTL
cKopocTh yCTaHOBMNEHbI NapameTpbl napameTpbl 3HKoAepa
QMeKTpo- 3HKoAepa. 2. BbinonHuts
npuratens 2. He BbinonHeHa naeHTudmKaumo
naeHTUdbmnKaums napameTpoB
napameTpoB anekTpoasuratens
anekTpoasuratens 3. MNpaBunbHO ycTaHOBUTL
3. HenpaBunsHo napameTpbl F05.17 n
yCTaHOBMEHbI MapameTpbl F05.60 B 3aBCcMMOCTM OT
F05.17 n F05.60 bakTMyeckomn cutyaumm
31 E036 Meperpes 1. HencnpaBHocTb 1. MpoBeputb kabenu
aneKTpo- fAaTtynka Temneparypbl W faTyvk Temnepartypbl
Asuratens anekTpoasuratens anekTpoasuratens

2. CnnwKoMm BbICOKas

2. MoHn3nTb HecyLLyto
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Temnepatypa

4YacToTy UK NPUHATH

anekTpoasuraTens Apyrue mepbl
no oXNaxaeHuo
anekTpoasuraTens
32 E037 HekoppekTHble BeeneHHble MpoBepuTb, NpaBUNLHO
napameTpbl 311eKTPO- napameTpbl 1IN yCTaHOBMEHbI
Asuratens anekTpoasuratens napameTpbl
He COOTBETCTBYIOT anekTpoasurarens
dakTnyeckum
aHHbIM
29 E038 MonbiTka nepe- MameHeHue knemmbl | Mepekniountbes nocne

KMoYeHVst Mexay
OByMsi HaGopamu
napameTpoB
anekTpoaBurarenen Bo
Bpems pabotbl

Bblbopa mexay
OBYyMsi Habopamu
anekTpoaBuratenemn
BO Bpems pa6otbl M4

ocTaHoBa M4
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aea 9. [lononHuTenbHbIe onNuumn

9.1 MnaTtbl pacwmpeHns

B npeobpasoBatene 4actotbl cepun LCl MOXHO peanu3oBaTb BEKTOPHOE
ynpasneHne C 3aMKHYTbIM KOHTYpOM OBuratensamm c pa3J‘IVNHOl7I HarpysKon,
npn nomMmoLn OaTt4ynukoB MNONOXEeHUA pasfinyHbiX TUMNOB. B ,ElaHHOl7I cepun
ocyllecTBneHa nogaepxka MHKpeMeHTanbHbIX 3HKO4EPOB.

Ona noaknioveHnsa andpdepeHumManbHOro 3aHkogepa npuMeHuMa nnata
paclumpeHus (Tonbko AN Tunopasmepa 2 v Bbille).

HanmeHoBaHue Onucanue

LCI-PG1 Mnata pacwmpennsa Ans MHKpemeHTanbHOro aHkoaepa
¢ andpdpepeHumanbHbIMU BbIXOAAMM.
MopaepxuBaet auddepeHumansHbI BXogHow curHan A, B, Z, A,
B, Z. MakcumanbHas yactoTa: 100 kl'y
HanpsbkeHve nutanus: 5/12 B (B 3aBMCHMOCTM OT NOMNOXEHNS
oxemnepa J1) MooaepxuBaeTtcs B Moaensix Tunopasmepa 2
U BbILLE.

LCI-HDI lMnata pacwmpeHns MMNYynbCHbIX BXOAOB.
Mnata pacwmpennsa Ansa 3agaHvs ONnOPHON YacToTbl
npeobpasoBaTtens MMMynbCHbIM curHanom Ao 100 kly,
MoppepxuBaetcsa Bo BceMm mogenbHoM psigy cepum LCI (kpome
Bepcum nnat* 0123, Bepcus 0123 nogaepxmBaeTcs B Mogensix
Tunopaxamepa 2 U BblLLe).

LCI-HDO MnaTa paclumpeHnst UMMYMNbCHbBIX BbIXOLOB.
Mnata paclmpeHus ans BbiBoga Tpedyembix nokasartenein
npeobpasoBatens UMNynbCHbIM curHanom go 100 kiy
MopnepxuBaeTcs BO BceM mofenbHoM psigy cepum LCI (kpome
Bepcuu nnat* 0123, Bepcust 0123 nogaepxmBaeTcs B Mogensix
TUnopaxamepa 2 U BbliLLe).

LCI-DP Mnata pacwmpenns Ana noaaepXku KOMMYHUKALMOHHOTO
npotokona Profibus DP.
Mopnepxusaetca B mogensx tunopaamepa 2 1 Bbiwe. Ans MY
cteneHu 3awmTbl IP54 nopaepxvBaeTcsi B MOAENSAX C MOLLHOCTbIO
ot 5,5 kBT.

*Bepcuen aBnseTcs codeTaHne nocneaHux 4-x uudp Ha LTpUxKode nanenms

9.2 MNokpbITUE NTaKOM 1 KOMNayHAOM

Ba3oBoe nokpbITMe nevaTHbix Nnat — knacc C2C: npuMeHsieTcs B MecTax
C HOpPMaribHbIM YPOBHEM 3arpsisHsIlOLLMNX BELLECTB.

Mpu pabote obopyaoBaHWsS B IKCTpPeMarbHbIX (arpeccuBHbIX) pabouymx
cpepax TpebyeTcs gononHUTeNnbHas 3awpTa — crneuvanbHoe MNoKpbITUe
reyaTHbIX NnaT f1akoM Uiv KoMnayHaoM.

HaHHas onuus aBnsetcs HauGonee onTumarnbHOW Anst obecneveHus
HageXHOCTU paboTbl YacTOTHbIX Npeobpa3oBaTenelt Unu yCTPOWCTB MaBHOTO
rnycKa B EeCTKMX YCNOBUWSIX U NPU BO3AEWCTBUM APYIMX arpecCBHbIX (hakTopoB
(Bnara, nNbinb U T.0.).



KomnayHpg

Mpwn pabote o6opynoBaHus
B 9KCTpeMarnbHbIX (arpeccuBHbIX) paboumx
cpegax TpebyeTcs AOMONHUTENbHAs 3almTa:
cneuvanbHoe MOKPbITUE MevaTHbIX nnaTt
KoMnayHaom. [daHHas onuusi  siBnsietcs
Hanbornee onTumanbHOW Ana obecneveHus
HaJEeXHOCTH paboTbl YaCTOTHbIX
npeobpasoBaTenei Unu ycTpoucTB NiaBHOMO
nycKa B XXECTKMX YCIOBUSIX U NPW BO3AENCTBUM
ApYrux arpeccuBHbIX hakTopoB (Bnara, nbifb
nT.n.).

MpenmyLecTBa:

MoBblleHHasA MexaHnyeckasi YCTOMYMBOCTb: 3MEKTUBHO 3aluMLLAeT OT
BMOpaLWi, BO3HMKAOLWKMX B NpoLiecce paboTol.

Bbicokass TennooTgaya: yCTPOWCTBO He HarpeBaeTcs B npolecce
akcnnyataumn. MNMpopanexne cpoka cnyx6bl 06opyaoBaHus.

Nak

MokpblTve  nakom  Tpebyerca  Ans
npenoTepaLleHns NnoBpeXaeHNn n
Aedopmauumii nnat npu paboTe B 3arnbIfieHHbIX
pabounx cpepax. BHe 3aBucumocTn OT
TAXKECTU Harpysokx, [OOMNONHUTENbHOE
3alUuUTHOE MOKPbITUE MNO3BONAET He TONbKO
MOBBLICUTb MPOYHOCTb PAANO3MEMEHTOB, HO
N MNpOANUTb CPOK Ccrnyxbbl obopyaoBaHus
B uenoMm. Jlak HagexHo  3awmwaet
npeobpasoBaTenb 4acToTbl UMW YCTPOUCTBO
nnaBHOro nycka OT MbifK, YTo obecneyvBaeT
6ecnepeboiHyto paboTy nponssoacTea.

MpenmyLiecTBa:

YCTOMYMBOCTD K MbInK.

Bbicokas MexaHnyeckasi IpOYHOCTb PAAMO3NIEMEHTOB Ha NeYaTHbIX nnartax.
MpoaneHue cpoka cnyx6bl 06opynoBaHUs.

9.3 MoxapHbIA pexum

Mogenu LCI, LCI(S), ocHalleHHble yHKUMEN «MloxapHbIA pexumy,
MMeIoT OKOH4YaHue «-FM» cormacHo cucteme 0603HayYeHWN, yKkasaHHOM & r1.
2.2, a UX MOAEeNbHbIN psf U MaccorabapuTHble XapakTepUCTUKN aHanornyHbl
xapaktepuctukam mopeneir LCl, He OCHaLLUeHHbIX MOXapHbIM PEXUMOM.
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[aHHas dyHKUMS MOXET COBMECTHO UCMONb30BaTbCs B NOXAPHbIX LWKadax ansi
nopdepXaHvs nopnopa Bo3gyxa, AblMOyAaneHus, YNpaBneHUst BbITSXKHbIMU
BEHTUNATOPaMK, YrpaBreHusl MPOTUBOMNOXApPHbIMKU Hacocamu. B mMomeHT
aKTMBaLMKN NOXAPHOIro pexuma npeobpasoBaTenb YacToTbl NPOAOIHKAET CBOKO
paboTy, HECMOTPSA Ha BO3MOXHOCTb MOBPEXOEHNS .

MoxapHbI pexum npegnonaraet paboTy npeobpasoBaTens 4acToTbl Aaxe
B Clny4yae BO3HWKHOBEHUS OLLUNBOK.

BeHTunatop
AbiMoyaaneHua

BeHtunartop
noanopa

- Lt

KnanaHbl
AbiMoyfaneHus

»Ms

DYHKLMSA KKOHTPONb BbIXOAHON NIUHUN»

B npeobGpazoBaTtensix 4acToTbl C MOXapHbIM PEXUMOM TakKe MOXHO
peanu3oBatb GyHKUMIO «KOHTpONb BbLIXOAHOM FNUHUWY»: C 3a4aHHbIM
MHTepBarnom BpeMeHu MY GyaeT npoBepaTb LENoCTHOCTL Kabens mexgy MY
1 anekTpoasuratenem. B cnyvae o6pbiBa nuHum Ha gucnnee MY BbicBeTUTCSA
COOTBETCTBYHOLLAA OLIMOKa.

Moppo6Hee o HacTporkax pexuma — cM. rmasy 10.1 [MokapHbIN pexum u
DYHKLMSA KKOHTPOSb BbIXOAHOW NUHUN.

9.4 IP54/1P55

MpeobpaszoBaTenb 4YacTOTbl CO CTENEHBIO 3aLUMTHI
IP54/IP55 — kopnyc € Takol CTeneHbto 3aLuTbl criegyeT
BbIOMpPaTh A1 y4acTKOB C MOBbILLEHHOW BNAXHOCTbIO,
rae MoXxeT 06pa3oBbIBATLCSA Mblfb Y €CTb BO3MOXHOCTb
nonapaxusi 6pei3r Ha MY. Ecnn MY B kopnyce IP54/
IP55 ©6ygeT nony4yatb HebOMbLIOE KONMUYECTBO MbiMK,
Briaru, 3To He OKaXkeT HebnaronpuUaATHOroO BO3AENCTBUSE
Ha paboty. Mogenu, umelowme CcTeneHb 3alnTbl
IP54/IP55, obnagaloT TakMMU Xe TeXHUYECKUMU
xapaktepuctukamun, 4yto u mopgenun LCI, ykasaHHble
8 _e/ase 2, HO WMeKT WHble MaccorabapuTHble
XapaKTePUCTUKW, YKa3aHHble B 1. 2.6. 1




9.5 PaboTa ¢ CUHXPOHHBLIM ABUraTesieM ¢ NOCTOAHHbLIMU
MarHutamu

Mpeobpasosatenn uyactotel cepum LCl Takke moryT paboTtate C
CVHXPOHHbLIMUW ABUraTeNsIMU C MOCTOSAHHLIMK MarHuTamm (COMNM), Heobxogmumo
3HaTb, YTO 3Ta ONUWSA UCKIOYAET OOHOBPEMEHHYI0 paboTy C aCUHXPOHHbLIMU
3neKkTpoaBUraTensiMu.

Mogenn LCI-SM wumetoT Te xe MaccorabapuTHble XapakTepUCTUKN W
HOMMHarsbHble NapamMeTpbl, YTO U cTaHdapTHas cepus LCL. OTtnvume coctonT B
MEHI0 (PYHKLMOHANbHbLIX NapaMeTpoB, MOSHbIA CNUCOK KOTOPbIX NPeacTaBneH
B Tabnuue 9.5.1

9.5.1 NMapameTpbl MeHt0 NnporpammupoBaHus COMNM

Ha3zHayeHve cTonbuoB Tabnuubl yHKLMOHaNbHbIX NapaMeTpPOB:

1-# cTonGeu, «OYHKLMOHAMNbHBIA KOAY», COAEPXKUT HOMEp NapameTpa;

2-n ctonbeu, «Ha3saHune pyHKUMNY;

3-11 ctonbeu, «[Anana3oH HacTpolkun», obo3HayaeT fONYCTUMbIA AnanasoH
3Ha4yeHu napameTpa;

4-n cronbel, «3aBoACKOE 3HAYEHME» — UWCXOOHOE YCTaHOBIIEHHOE
3HayeHue;

5-n cTonbeu, «W3meHeHne», obGo3HayaeT YCMOBUSI U3MEHEHUs1 Wnu
OTCYTCTBME BO3MOXHOCTU U3MEHEHMS JaHHOIO NapameTpa.

Hwxe nogpobHo onucaHbl yCnoBHble 0603HavYeHus:

«o»: [JaHHbI napameTp MOXeT ObiTb n3mMeHeH, korga MY HaxoauTcs Kak B
pexume OCTaHOBa, Tak U B pexvmMe paboTbi;

«m»: [aHHbIi napameTp MOXeT ObiTb M3MEHeH Tomnbko Torga, korga M4y

HaxoAUTCS B PEXMME OCTaHOBa;

«eo»: [laHHbIN NapameTp ABNSETCA NapamMeTpoOM MOHUTOPUWHTA (MCMONb3yeTcs
ONsi TPOCMOTPA U HE MOXET ObITb U3MEHEH)

«#»: [aHHbIi napaMeTp MoOXeT ObiTb U3MEHEH TONbKO cheuuanucTamu
CepBUCHOM CIyX0Obl

Tabnuua 9.5.1 — MNonHbIA cNMCcoK napaMeTpoB npeobpasoBaTens 4acToTbl
cepuun LCI-SM

®DyHKUMO-

. HasBaHue o 3aBoga. U3ame-
Har:(::bm yHKUUN [nana3oH HacTPonKn IHAY, HeHue
Mpynna P0: OcHOBHbIe NnapameTpbi
P0-00 Tun Harpy3ku 1: Tun G (TsKenbli pexum) 3aBucut .

2: Tun P (06L1enpoMmbILLNEHHbIN) OoT mogenu
P0-01 Pexuvm 0: SVC (BeKTOpHbIW 0 ]
yrnpasneHust 6e3aTurKoBbIN)

1: VC (BeKTOpPHbIN
C obpaTHoii CBSI3bIO)
2: ckansipHbivi (U/F)



P0-02

P0-03

PO-04

P0-05

P0-06

P0-07

P0-08

MCTOYHMK KOMaHA,
nycka / ocTaHoBa

WcTouHKK 3agaHus
YacToTbl A

BcnomoraTenbHbiv
VCTOYHWK 3aaHusi
YacToTbl B

BepxHun npegen
WCTOYHVKa
3a4aHus 4acToTbl
B npu kombuHauum
VCTOYHMKOB

[unanasoH
perynupoBku
WCTOYHMKa
3afaHus 4acToTbl
B npu kom6uHauum
VNCTOYHMKOB

Bbi6op Tuna
B3anmoaencTeus
WCTOYHVKOB YacTOTbl
AnB

OnopHas yacTota
(NpW UCTOYHUKE
4acTOTbl — KHOMKM
naHenu ynpaeneHxus)

0: naHenb ynpasneHuns 0
1: TepMuHan (KnemMMbl ynpaBneHus)

2: npotokon cesiavu Modbus RTU/
Profibus DP

0: KHOMKW NaHenwu ynpasrneHus (6e3 0
COXpaHeHWs 3Ha4eHNs OrNnopHOMN
4acTOTbl NPY OTKIMIOYEHUN NUTAHNS)
1: KHOMKM NaHenu ynpaenexus (¢
COXpaHeHeM 3HayeHWs OropHON
YacToTbl NPU OTKIMIOYEHUN NUTaHUS)
: aHanoroBbIi Bxod Al1

: aHanoroBbIi Bxogd Al2

4: aHanorosebl Bxog Al3

6: MHOrOCTYNeHYaTbl PEXUM

7: NNK

8: NA-ynpasneHne

9

P

WN

: npoTokon cBsi3n Modbus RTU/

rofibus DP
AHanorunyHo P0-03 0
0: makcumanbHas yactota (P0-10) 0

1: TekyLlas yacToTa MCTOYHMKa A

0% ~ 150 % 100 %

Pa3psig equHunu: 00

0: paboTaet TonbKO UCTOYHUK A

(McTouHMK B 3abnokupoBaH)

1: KOMBMHaUMA ncTouHnkos A n B
onpegensieTcs paspsaoM AeCATKOB)
: pa3peLLeHo nepeknoYyeHrie Mexay

nctoyHukamm A n B

3: pa3pelLeHO NepeksIlyeHne mexay

NCTOYHUKOM A 1 KOMBUHaLmen

ncrtoyHmkos A m B

4: pa3peLLleHo NepekIioYeHne Mexay

MCTOYHUKOB B 1 KoMBUHaLMei

ncroyHmkos A m B

Pa3psg necatkos:

0:A+B

1:A-B

2: Makcumym n3 A unm B
3: MuHumym 13 A unmn B

0.00 'y ~ (P0-10) 50.00 'y



P0-09 BbiGop HanpaeneHus 0: npsimoe 0
BpaLleHuns 1: obpaTtHoe
anekTpoaBuratens
P0-10 MakcumanbHas Yactota | 5.00 ~ 500.00 Ny, 50.00 'y
PO-11 McTounnk 3agaHnsa 0: coukcupoBaHHOe 3HaveHne 0
BepxHel npeaenbHon B napametpe P0-12
4acToTbl 1: A1
2: Al2
3:AI3
5: npotokon cesisn Modbus
RTU/Profibus DP
P0-12 | BepxHsia npegenbHas (P0-14) ~ (P0-10) 50.00 Ny
yactoTa
P0-13 CwMeLLleHne BEPXHEro 0.00y ~ (P0-10) 0.00 'y
npegena npu 3agaHuu
aHaroroBoro UCTOYHMKA
BEpXHero npegena
4acToTbl
P0-14 | HmkHAA npenensHas 0.00 'y ~ (P0-12) 0.00 'y
YacTtota
P0-15 | Hecyuwlas yacTtota 2y ~8.0kMy 3asucuT
(LWm) ot
Moaenu
P0-16 MopacTpoiika HecyLew 0: BblKNoYeHa 0
YacToThbl B 3aBUCUMOCTH | 1: BKMNoYeHa
OT Temnepartypbl
paguatopa
PO-17 Bpems pasroHa 1 0.0c~6500.0c 3aBucut
ot
mMoaenu
P0-18 Bpemsi 3amepnexus 1 0.0 c~6500.0 c 3asucut
ot
mogenu
P0-19 | TouHocTb 3agaHus 0: 1 cek 1
BPEMEHW pa3roHa u 1: 0.1 cek
3amennenus 2:0.01 cek
P0-21 CmelLeHme YacToTbl 0.00 'y ~ (PO-10) 0.00 'y
BCMomoraTensHoro
WCTOYHVMKA YacTOThbl Ans
pabotbi noAun B
P0-23 CoxpaHeHwne onopHow 0: He coxpaHsieTcs 0

YacToTbl NpU 3afaHnn
4acTOTbl C KHOMOK
naHenw ynpaeneHus
nocre ocTtaHoBa u
OTKIIOYEHUS NUTaHUS

1: coxpaHsieTca
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P0-24

P0-25

P0-26

P0-27

P0-28

P1-00

P1-01

P1-02

P1-03

P1-04

P1-05

Bbi6op Habopa
napameTpoB fsuraTens

BasoBas yacTtoTa
BpeMeHU pasroHa u
3amMenrneHuns

BasoBasi 4acToTa npu
3afaHnN YacToTbl C
KHOMOK NaHenu Bo
Bpemsi paboTbl

MpuBsi3ka NCTOYHUKA
KOMaHf, Nyck/oCTaHoB K
MNCTOYHUKY 4acToTbl

Bei6op Tvna
KOMMYHWKaLIMOHHOTO
npotokona

0: Habop napameTpos auratens 1
1: Habop napameTpoB ABuratens 2

0: (P0-10)
1: onopHasi yacTota
2:100lMy,

0: paboyas yactoTa
1: onopHasi 4actota

EnnHuupel: npuBsska komaHa
nycka/ocTaHoBa C naHenu
yNpaBneHUs K UICTOYHMKY 4acTOTbl
[ecsaTku: npuBsidka KOMaHA, mycka/
0OCTaHOBa C KIeMM K UCTOYHVKY
YacToThbl

CoTHu: NpuBsA3Ka komaHg nycka/
ocTtaHoBa ¢ npoTtokona Modbus
RTU K MCTOYHMKY YacTOThl;
Telcaumn-peseps.

! HeT NPUBA3KN

KHOMKV NaHenu ynpasneHus
Al

Al2

Al3

MHOTOCTYNeHYaTbIN PeXxum
MK

NMO-ynpaenexne
npoTokon cesiau Modbus RTU/
Profibus DP

0: Modbus RTU
1: Profibus DP

OCINIRWN=2O

F'pynna P1: NMapameTpbl anektpoaBuratens 1

Tun anekTpoaBuratens

HomwuHanbHas
MOLLIHOCTb
anekTpoaBuraTensi

HomwuHanbHoe
HanpsikeHue
anekTpoaBuraTensi

HomuHanbHbIN TOK
anekTpoasuratens

HomuHanbHas vyactota
anekTpoasuratens

HomwuHanbHas
CKOPOCTb BpaLLEeHus!
anekTpoaBuratens

2: CUHXPOHHbIN aneKkTpoasuraTens
C NOCTOSIHHBIMU MarHuTamu

0.1 ~1000.0 kBT

1~2000B

0.01 ~ 655.35 A (Mopenu oo
55kBT)

0.1 ~ 6553.5 A (mogenu ot 75 kBT)

0.01 'y ~ (P0-10)

1 ~ 65535 06/MuH

0

0000

3aBucut
ot
mogenu

3aBucut
or
mogenu

3aBucut
ot
mopenv

3asucut
or
mopenv

3asucut
ot
mogzenv



P1-16 | ConpoTusrexue 0.001 ~ 65.535 Om A 3asucut ]
obmoTok ctatopa CAMNM | (mogenu go 55 kBT) OT Mogenu
.0001 ~ 6.5535 Om A
(mopenw ot 75 kBT)
P1-17 | UHayKTMBHOCTB 0.01 mIH ~ 655.35 MH 3asucut n
CUHXPOHHOro ABuratens | (mogenu go 55 kBT) oT mMozenu
no ocn D 0.001 MIH ~ 65.535 MIH
(mopenw ot 75 kBT)
P1-18 | NHaykTMBHOCTB 0.01 MI'H ~ 655.35 MH 3asucut n
CUHXPOHHOro Asuratens | (mogenu go 55 kBT) oT mMozenu
no ocn Q 0.001 MI'H ~ 65.535 MI'H
(mopenw ot 75 kBT)
P1-20 | MpoTneo-34C CAMM 0.1B~6553.5B 3asucut ]
oT mMozenu
P1-27 | Yucno umnynscos 1~ 65535 1024 [ ]
3HKoZEepa Ha o6opoT
P1-28 | Twn aHkopepa ’(&ZBVIZHerMeHTaJ'IbeIVI aHKoZep 0 ]
1: MIHKPEMEHTanbHbIV 3HKOAEP
uvw
2: pe3sonbBep
P1-30 | MocnepoBaTtenbHOCTb 0: npsimasi n
a3 AB aHkogepa ABZ 1: obpartHas
P1-31 | Yron ycraBku aHkogepa 0.0°~359.9°C 0.0°C [
P1-32 | MNocnepoBaTtenbHOCTb 0: npsmas 0 [
a3 UVW aHkoaepa 1: obparHas
uvw
P1-33 | Yron cmelueHus 0.0°~359.9°C 0.0°C ]
natymka UVW
P1-34 | Yucno nap nontocos 1~ 65535 1 [
pesornbBepa
P1-36 | Bpems obHapyxeHus 0.0: HeT gevicTBus 0.00 []
o6pbiBa obpatHoi ceasm | 0.1 c~10.0 c
no CKOpOCTU
P1-37 | WpeHnTudukaums 00: HeT 00 [
napameTpoB 11: cTaTMyeckas naeHTUmKaLms
anekTpoasuratens 12: nonHas gvHammyeckas
naeHTuukaums
F'pynna P2: NMapameTpbl ANs HacTPOWKM BEKTOPHOro cnocoba ynpasnexus (SVC, VC)
P2-00 | KoadhdpmumeHT 1~100 20 o
nponopLYoHansHOCTW
KOHTypa ckopoctu 1
P2-01 | Bpewms nHTterpupoBanus | 0.01 ¢~ 10.00 ¢ 0.50c o
KOHTYpa ckopocTt 1
P2-02 | Yactorta nepekniodenna | 0.00 'y ~ P2-05 5.00 Iy [u}
1
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P2-03

P2-04

P2-05

P2-09

P2-10

P2-11

P2-12

P2-13

P2-14

P2-15

P2-16

P2-18

KoadbdpuumeHt
NpOnopLMOHaNbLHOCTH
KOHTypa ckopocT 2

Bpemsi uHterpmpoBaHms
KOHTypa ckopocTtu 2

YacTtoTa nepeknioyeHns
2

McTouHMK 3agaHua
MaKkcumMasribHOro MoMeHTa
ANA pexuma ynpasneHus
no CKopocCTn

OrpaHuyeHne MoMeHTa
ANs pexumMa ynpasneHus
Mo CKOpPOCTH

McTouHuk 3agaHus
OrMOPHOro CUrHana

B peXvMe ynpasneHus
No MOMEHTY

Lindoposort onopHbIn
curHan

MponopuvoHanbHbIv
koappuumeHT
BO30YXXOEHUSI KOHTYpa
TOKa

KoadbdpuumeHt
VHTErpupoBaHus
BO36YX/JEeHUsA KOHTYpa
Toka

[MponopuvoHanbHbIv
K03 PULIMEHT yCUNeHns
MOMeHTa KOHTYypa Toka

KoadbdpuumeHt
MHTErpupoBaHus
MOMeHTa KOHTYypa Toka

Pexum ocnabneHus
nosnsi CUHXPOHHOTO
anekTpoaBuraTens

1~100

0.01¢c~10.00c

P2-02 ~ P0O-10 (makcumanbsHas
yacToTa)

0: Uudbposoii curHan B
napametpe P2-10

1: AHanoroBbivi Bxog Al1

2: AHanoroBbili Bxoa Al2

3: AHanorosbili Bxoa Al3

5: CeTeBOW NpOTOKON

6: MuHumanbHoe 3HaveHune u3
BxogoB Al1 n Al2

7: MakcumarnbHoe 3Ha4yeHue 13
BxogoB Al1 n Al2

0.0 % ~ 200.0 %

0: LjudopoBowi OnopHbIii curHan B
napametpe P2-12

1: AHanorosbii Bxog Al1

2: AHanorosbiln Bxoa Al2

3: AHanorosbiln Bxog Al3

5: CeTeBOW NPOTOKON

6: MuHumanbHoe 3Ha4yeHue

13 Bxogos Al1 n Al2

7: MakcumanbHoe 3Ha4yeHue

13 Bxogos Al1 n Al2

0.0 % ~ 200.0 %

0~ 60000

0~ 60000

0~ 60000

0 ~ 60000

0: ocnabneHwve nons
HefencTBUTENbHO

1: pexum npsimoro pacyeta
2: pexvM aBToMaTN4eCcKom
HaCTPONKN

20

1.00c

10.00 'y

150.0 %

150.0 %

2000

1300

2000

1300



P2-19 | MMy6uHa ocnabnexus 1~50 5
nonsi CUHXPOHHOTO
anekTpoaBuratensi
P2-22 | BkmnioyeHne BepxHero 0: BbIKIIOYEHO 0
npegena KpyTsiLero 1: BKIIOYEHO
MOMEHTa
P2-23 | BepxHuit npeaen BoixogHoro | 0 % ~ 50 % 5%
HanpsiKeHUsi CUHXPOHHOTO
anekTpoaBuratens
P2-24 | Tok onpegeneHus 10 % ~ 180 % 80 %
yrra Ha4anbHoro
MONOXEHUS1 CUHXPOHHOTO
anekTpoaBuratensi
P2-25 | Onpepenexue yrna 0: npoBepsTb Nepen kaxapim | 0
HayanbHOro MONIoXeHUs! 3anyckom
CUHXPOHHOIO 1: He onpepensaTL
anekTpoaBuraTens 2: onpepensiTb nocre
BKITOYEHWSI MTUTAHKS
P2-27 | KoadhdumumeHT ycuneHus 50 ~ 500 100
perynmpoBKM 4acToTbl
BpaLeHus nontocos CAMM
P2-28 | YnpaBneHue cooTHoweHnem | 0: BbIKIOYEHO 0
MaKCMMarnbHOrO KpPyTALLETrO 1: BKIIOYEHO
MOMEHTA 1 ToKa
P2-32 | Koppekuus curHana Z 0: BbIKINIOYEHO 1
1: BKIIOYEHO
P2-36 | Tok BO36y>aeHUs HU3KOW 30 ~80 % 30 %
CKOpOCTH
P2-37 | Hecyuwas yactota Hu13komn 0.8 kl'y ~ P0-15 1.5klMy
CKOpPOCTN
P2-38 | MeTtoa HM3KO4YACTOTHOIO 0: HET HN3KOYaCTOTHOIrO 0
TopMmOXeHust (SVC) TOPMOXEHUs
1: HU3KOYaACTOTHOE
TOPMOXEHUe nCronb3yeTcs
npu octaHoBe
P2-39 | 3ddekTnBHas yactota 0~10.00 Ny 2.00 Ny
HM3KOYACTOTHOTO
TopMmoXxeHusi (SVC)
P2-40 | War nameHeHust 4acToThbl 0.0005 ~ 1.0000 I'y 0.0010 Ny
HM3KO4aCTOTHOTO
Topmoxerus (SVC)
P2-41 | Tok HM3KO4aCTOTHOIO 0~80% 50 %
TopMmOXeHust (SVC)
P2-42 | OtcnexwviBaHne 0: BbIKN. 0
CKOPOCTN CUHXPOHHOTO 1: BK.
anektpogsuratens (SVC)
P2-43 | BkntoyeHue Hynesoro 0: BbIKN. 0
cepBonpueoaa 1: BK.
P2-44 | YactoTta nepeknioyeHust 0.00 Ny ~ P2-02 0.30 'y
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P2-45 | MNponopuuoHansHoe 1~100 10 o
ycurneHue KoHTypa
HyneBOW CKOPOCTH
cepeonpueoaa

P2-46 | Bpewms nHTterpuposanus | 0.01 ¢~ 10.00 ¢ 0.50c o

KOHTypa HyneBow
CKOpPOCTM CEPBONPUBOAA

Mpynna P3: NMapameTpbl ANsi HACTPOWMKKN cKansipHoro cnoco6a ynpasnexus (U/f)

P3-00 | Tun xapaktepuctukm U/f | O: nuHenHas 0 [
1: nomaHas
2: kBapgpaTnyHas
3: kBagpatuyHas 1.2
4: kBagpatuyHas 1.4
6: kBagpaTuyHas 1.6
8: kBagpaTnyHas 1.8
10: NOMHOCTbIO pa3fenbHbIn
pexum U/f
11: YaCTUYHO pasfenbHbIN PeXUM
u/f
P3-01 | MosbiweHue kpyTawero | 0.0 % (aBTomatnyeckoe 3aBucut o
MOMeHTa NoBbILLEHWE) oT Mogenu
0.1% ~30.0 %
P3-02 | Yacrtorta oTceyku 0.00 'y ~ (P0O-10) 50.00 'y [
NOBBILLIEHWSI KPYTSILLETO
MOMeHTa
P3-03 | Yacrtorta To4kM 0.00 'y ~ (P3-05) 1.30 Ny [
1 Ha nomaHomn
XapaKkTepucTuke
P3-04 | HanpskeHve Touku 0.0 % ~ 100.0 % 15.0 % ]
1 Ha nomaHomn
XapakTepucTuke
P3-05 | YacToTta Touku (P3-03) ~ (P3-07) 5.00 'y ]
2 Ha nomaHow
XapakTepucTtuke
P3-06 | HanpsxeHue Toukn 0.00 % ~ 100.0 % 20.0 % [ ]
2 Ha nomaHow
XapakTepucTuke
P3-07 | YacrtoTa To4kM (P3-05) ~ (P1-04) 50.00 My n
3 Ha nomaHow
XapakTepucTuke
P3-08 | Hanps»keHune Toukmn 0.00 % ~ 100.0 % 100.0 % [
3 Ha nomaHon
XapakTepucTuke
P3-14 | OTceyka HanpsikeHus 0 B ~ (P1-04) (HoMunHanbHoe 0B m]
npu pasgensHom U/f HanpspKeHue anekTpoasuUraTens)
P3-15 | Bpems HapacTaHus 0,0~100,0c 0,0c 8]

HanpskeHus Npn
pasgensHom U/f
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P3-16 | Bpems cHuxeHus 0,0~100,0c 0,0c
HanpsbkeHnst
npu pasgensHom U/f

P3-17 | Bribop pexuma 0: YacToTta u HanpsixkeHue 0
ocTaHoea CHkatoTea Ao 0 He3aBUCUMO Apyr
npu pasgensHom U/f oT Aapyra

1: YacToTa cHuxaeTcs nocne
CHDKEHMsI HanpsixeHus Ao 0.

P3-18 | MNeperpysoyHas 50-180 % 150 %
CMnocobHOCTb
npeobpasoBartens

P3-19 | 3awwta ot neperpy3kn | O: BblkntoveHa 1
no Toky 1: BKNtoveHa

P3-20 | KoadhdumumeHT 3awmTel | 0 ~ 100 20

OT neperpysku no Toky

P3-21 | KoachdomumeHT 50 % ~ 200 % 50 %
KOMMeHcauun Toka
ocTaHoBa npu
neperpyske no Toky

C ABOWHOW CKOPOCTbIO

P3-22 | Hanps»xeHve 650 ~ 800 B 760.0B
cpabaTbiBaHWs 3aLuUThI
No nepeHanpsikeHno
Ha 3BeHe NOCTOSIHHOTO

Toka

P3-23 | 3awwuTa no 0: BblkNoYeHa 1
nepeHanpsikeHuio Ha 1: BKMtoYeHa
3BEHE MOCTOSAHHOIO
TOKa

P3-24 | KoadhdumumeHt 0~100 30

YCUIMEHMSs! 4acToTbl
nofaBneHns ocTaHoBa
npy NepeHanpsikeHnu

P3-25 | KoadhdumumeHt 0~100 30
YCUNEHUS HaMPsHKeHUs
nogasneHns ocTaHoBa
npwv nepeHanpshxeHnum

P3-26 | MakcumanbHbIi 0~50Ty 5y
npenen HapacTaHus
4acTOTbl OCTAHOBA Npu
nepeHanpspkeHum
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P4-00

P4-01

P4-02

P4-03

P4-04

P4-05

F'pynna P4: ®yHKUUKN BXOAHLIX KNEMM

PyHKUMA knemmbl SI1
PyHKUMA KneMMbl S2
PyHKUMA KneMmbl S3
PyHKUMA KNneMMbl S4
PyHKUMA KNeMmbl S5

PyHKUMA KNneMMbl S6

0: HeT dyHKUMK 1
1: Myck

2: PeBepc 4
3: TPEXNPOBOAHbIV PEXUM YrnpaBreHus

(cTom)

4: TONYKOBBIV peXuM, BpalleHne Brepes 9
5: TONYKOBbIN pexmm, obpaTHoe BpaLleHue

6: KnemMmMa yBenu4eHsi 4acToTbl 12
7: KNeMMa yMeHbLLIEHNS YacToTbl

8: 0CTaHoB No nHepLuun

9: cbpoc owmnbkm 13

10: naysa BpaLieHus
11: BXOA, BHELWHEN OWMBKK (HOpManbHO 0
pa3OMKHyTbIVI)

2: knemmMa 1 MHOrOCTYNEHYaToro pexuma
13: KneMma 2 MHOroCTyneH4aToro pexuma
14: knemMma 3 MHOroCTYNeH4aToro pexuma
15: kneMma 4 MHOTOCTYNEHYaToro pexvma
16: BbIGOP BpemeHu pasroHa u
3amennenus, knemma 1
17: BbIGOP BpeMeHW pasroHa u
3ameaneHus, knemma 2
18: nepeknioyeHne NCTOYHMKA YacToThbI
vexay AnB
19: cOpoc OnopHoIA YacToThbl NPU 3agaHUn
C KIIeMM U1 KHOMOK MaHenu ynpasneHnst
20: BbIGOP MCTOYHMKA KOMaHA, nyck/
ocTaHoB, knemma 1
21: 3anpeT pasroHa u 3ameaneHuns
22: naysa MNWA-ynpaBnexus
23: cbpoc cocTosiHma MJTK
25: BXxoq cyeTymKa
26: cbpoc cyeTymnka
27: KOHTPOIb ANUHbI
28: cbpoc AnuHbI
29: 3anpeT ynpasreHns KpyTaLwmMm
MOMEHTOM
33: BxoA BHeLLHeN OLWNGKM (HopMaribHO-
3aMKHYTbIN)

34: 3anpeT Ha U3MEeHeHNe NCTOYHUKOB
3a4aHuns 4acToTbl

35: obparHoe MN[-ynpaenexHne

36: BHELWHWIA cTon, knemma 1

37: BbIGOp NCTOYHUKA KOMaHA, nyck/
OCTaHoB, knemma 2

38: naysa N-ynpaenexus

39: nepekntoyeHne Mexay yCTaHOBMNEHHbIM
VNCTOYHWMKOM YacTOTbl Y UCTOYHUKOM A

40: nepeknioyeHne Mexay yCTaHOBNEHHbIM
VNCTOYHMKOM HYacTOTbl U UCTOYHUKOM B

43: nepeknioyeHne Mexay napameTpamu
MNMWA-ynpasnexus

44: nonb3oBaTenbckas owwmnbka 1

45: nonb3oBaTenbckas owmnbka 2

47: aBapuiiHbIN OCTaHOB

48: BHelwHWIA cTon, kKnemma 2

49: 3ameaneHve ¢ TOPMOXEHNEM
NMOCTOSIHHBIM TOKOM



P4-10

Bpewms dunbrpaumn
LndpoBbIX BXOAOB

0.000 c~1.000 ¢

0.010c

P4-11

Pexum ynpasneHusi ¢
Knemm

0: ABYXNPOBOAHLIN pexum 1
1: ABYXMPOBOAHbBIN Pexum 2
2: TPEXNPOBOAHbBIV PeXUM 1
3: TPEXNPOBOAHBIN pexum 2

P4-12

CKOpOCTb U3MeHeHUs!
OMOPHOW YacToTbl Npyn
3aAaHun € KHOMoK
naHenu ynpaeneHusi

0.001 ~ 65.535 'u/c

1.00 l'u/c

P4-13

HwxHui npepen
aHanorosoro Bxoga Al1
(ans curiana 4-20 A
yctaHoBuTb 2.00)

0.00 B ~ (P4-15)

0.00B

P4-14

OnopHbIv curHarn,
COOTBETCTBYHOLLWN
HWXKHEMy npegeny
aHanorosoro Bxoaa Al1

-100.00% ~ 100.00 %

0.0 %

P4-15

BepxHui npegen
aHanorosoro exoga Al1

(P4-13) ~ 10.00 B

10.00 B

P4-16

OnopHbIv curHan,
COOTBETCTBYIOLLMIA
BEpXHEMY npeaeny
aHanorosoro Bxoaa Al1

-100.00% ~ 100.00 %

100.00 %

P4-17

Bpems dunstpoBaHus
Al1

0.00c~10.00c

0.10¢c

P4-18

HwxHui npegen
aHanorosoro Bxoga Al2
(ans curHana 4-20 MA
yctaHoBuTb 2.00)

0.00 B ~ (P4-20)

0.00B

P4-19

OnopHbIV curHarn,
COOTBETCTBYHOLLWN
HWKHEMy npegeny
aHanorosoro Bxoga Al2

-100.00% ~ 100.00 %

0.0 %

P4-20

BepxHuin npepen
aHanoroBoro Bxoga Al2

(P4-18) ~ 10.00 B

10.00 B

P4-21

OnopHbIN curHan,
COOTBETCTBYIOLLWIA
BEpXHeMy npeaeny
aHanorosoro Bxoga Al2

-100.00% ~ 100.00 %

100.00 %

P4-22

Bpemsi comunstpoBaHus
Al2

0.00c~10.00¢c

0.10¢c

P4-23

HwxHui npepen
aHanorosoro Bxoaa Al3

0.00 B ~ (P4-25)

-10.00 B
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P4-24 | OnopHblii curHan, -100.00% ~ 100.00% 0.0% [u]
COOTBETCTBYOLLMI
HWKHEMY Mpeaeny
aHanorosoro Bxoga Al3
P4-25 | BepxHuii npegen (P4-23) ~10.00 B 10.00 B o
aHanorosoro Bxoaa Al3
P4-26 | OnopHbIv curHan, -100.00 % ~ 100.00 % 100.00% | o
COOTBETCTBYHOLLWN
BepxXHeMy npegeny
aHanorosoro Bxoga Al3
P4-27 | Bpems cdunbrpoBaHuna | 0.00 ¢ ~ 10.00 ¢ 0.10¢c [m]
Al3
P4-28 | MuHumanbHas Yactota | 0.00 kl'y ~ (P4-30) 0.00 kly o
MMMYNbCHOTO BXOAA
(HDI)
P4-29 | OnopHblii curHan, -100.00% ~ 100.00 % 0.0 % u]
COOTBETCTBYIOLLEN
MUWUHMManbHOW YacToTe
MMMYIbCHOTO BXOAA
(HDI)
P4-30 | MakcumanbHas yactota | (P4-28) ~ 50.00 kI'y, 50.00klMy | o
MMMYIbCHOTO BXOAA
(HDI)
P4-31 | OnopHblii curHan, -100.00% ~ 100.00 % 100.00% | o
COOTBETCTBYIOLLEN
MaKCMMarbHOW YacToTe
MMMYIbCHOTO BXOAA
(HDI)
P4-32 | Bpems cdunbtpaumm 0.00c~10.00c 0.10¢c [m]
MMNYNbCHOMO BXoAa
(HDI)
P4-33 | Bbibop kpvBoii ons EavHnubl: BIGop kpuBon ans Al1 H.321 u]
aHanoroBbix BxogoB Al | [ecsiTku: BbiGop kpuBon anst Al2
CoTHu: BbIGOp kpuBon anst Al3
1: kpuBas 1 (2 Toukm, cm. P4-13 ~
P4-16)
2: xpuBas 2 (2 Touku, cm. P4-18 ~
P4-21)
3: kpuBas 3 (2 Touku, cm. P4-23 ~
P4-26)
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P4-34 | BbiGop HacTpoek EavHnubi: Al1 H.000
Bxoaa Al npu 3HayeHunmn | Oecsatkum: Al2
HanpsKeHUst HUxe Cothu: Al3
MWHUManbHOro
0: cooTBETCTBYET MVHUMATbHOM
HacTpoiike BXoAa
1:0.0 %
P4-35 | 3agepxka 0.0c~6553,5¢c 00c
cpabaTtbiBaHus S1
P4-36 | 3agepxka 0.0c~6553,5¢c 00c
cpabaTbiBaHus S2
P4-37 | 3apgepxka 0.0c~6553,5¢c 0.0c
cpabaTtbiBaHua S3
P4-38 | Bbibop Tvina noruku 0: cpabaTbiBaHWe NO 3aMbIKaHWIO 00000
ans undposbix Bxogos | S-DCM
S1-S5 1: cpabaTbiBaHMe MO pa3MblkaHUO
S-DCM
EanHnubl: S1
Oecatku: S2
CotHu: S3
Toicaun: S4
Oecatku Toicay: S5
P4-39 | Bbibop Tvna noruku 0: cpabatbiBaHVe NO 3aMblKaHWO 00000

ans umgpoBoro
Bxogoa S6

S-DCM
1: cpabaTblBaHne No pasmbikaHWio
S- DCM

Lecatkn: S6

INSTART®

206




P5-02

P5-04 | ®yHkuma pene R

P5-05

®yHkuma MO1

®yHkunA pene T

F'pynna P5: ®yHKUMM BbIXOAHBIX KNEMM

0: HeT cpyHKLMM

1: pabota

2: aBapus

3: JOCTWKEeHME NoNb30BaTeNbCKON 4acToTbl
FDT1

4: NOCTUXEHWUE YacTOoTbl perncTpaumnm

5: paboTa Ha HyneBoWn YacToTe (TOMbKO B
pexume paboTbl 1Y)

6: npeaynpexaeHvie o neperpyske
anekTpoaBuratensi

7: npepynpexaeHune o neperpyske M4

8: [OCTWKEHME OMOPHOrO 3HAYEHUS CHETUMKA
9: JOCTWKEHME YCTAHOBNEHHOIO 3HAYEHNs
cyeTumka

10: QOCTUXEHME ANUHBI

11: umkn MIK 3aBepLueH

12: pocTmKeHe CyMMapHOro BpeMeHu
pabotbl

13: BOCTWKEHNe BEPXHEN NpeaenbHON nnm
HWXHEN npeaenbHON YacToThbl

14: pocTwKeHne BepXHero NpeaenbLHoro unm
HWKHEro npeaenbHOro MoMeHTa

15: roToBHOCTb k pabote

16: HanpshkeHne Al1>Al2

17: pocTmwkeHne BepxHen npeaenbHon
4yacToThl

18: BOCTWKEHNE HUXHEW NpeaenbHOM
4YacToTbl

19: COCTOSIHME NMOHWKEHHOTO HanpPsHXeHUst Ha
3BEHE MOCTOSIHHOMO TOKa

20: ynpasneHwue no Modbus RTU

23: paboTa Ha HyneBoii YacToTe (Bkntovas
pexum ocTaHoBa)

24: [OCTMXKEHNE CyMMapHOro BpeMeHu BO
BKITIO4EHHOM COCTOSIHUM

25: nOCTUXEeHME NOoNb30BaTENbCKON YacToThl
FDT2

26: nocTmxeHne YacToThbl 1

27: NOCTUXEHME 4YacToThbl 2

28: noctmxeHne Toka 1

29: nocTmxeHne Toka 2

30: gocTMXKeHVe 3a4aHHOrO BpeMeEHU

31: gocTuxeHve npegena ypoBHS curHana
Al1

32: xonocTou xon

33: peBepc

34: HyneBoW TOK Ha BbIXOAe

35: gocTuxeHve 3agaHHOM TemnepaTtypbl
CUIIOBOrO MOZynsi

36: npeBblILIeHVe 3aJ4aHHOro Toka

37: LOCTMXEHWE HUXKHEN nNpeaenbHon
4acToThl (kak B paboyemM pexume, Tak 1 B
pexume ocTaHOBa)

38: curHan npegynpexaeHus

39: npeaynpexaeHue o neperpese 3



P5-07 | ®yHKkumus aHanorosoro | 0: paboyasi yacToTa 0
Bbixoga AO1 1: onopHas YacTtoTa
2: BbIXOAHOW TOK
3: BbIXOAHOW MOMEHT
4: BbIXOOQHast MOLHOCTb
5: OfiHOe Ha eHne
P5-08 | ®dyHKUMS aHanoroBoro | 7: 3;‘:;,;’?;@},”1 R?? Premm 1
Bbixoaa AO2 8: HanpsikeHue Al2
9: HanpsikeHue Al3 (Tonbko Ans
cepuu LCI)
13: ckopocTb anekTpoaBuUraTens
14: BbIxoaHOW Tok (100%=1000A)
15: BbIxOQHOE HanpshkeHve
g1 00%=1000B)
6: BbIXOOHOW MOMEHT
P5-10 | KoadbdpuumeHT -100.00 % ~ 100.00 % 0.0 %
cmetLeHna AO1
P5-11 | KoachdomumeHt -10.00 ~ 10.00 1.00
yeunexus AO1
P5-12 | KoadbdpuumeHT -100.00 % ~ 100.00 % 0.0 %
cmeleHna AO2
P5-13 | KoachdomumeHt -10.00 ~ 10.00 1.00
yeunexust AO2
P5-18 | Bpems 3agepxku 0.0~3600,0c 00c
BKMtoveHus pene R/A-
R/B-R/C
P5-19 | Bpems 3agepxku 0.0 ~3600.0 ¢ 0.0c
BKIIOYeHns pene T/A-
T/B-T/C
P5-22 | Bbibop Tvina noruku 0: HopMarbHO-pa3oMKHYTbIV Bbixogd | 00000
ONs BbIXOA0B 1: HOpManbHO-3aMKHYTbIN BbIXOZ,
DecaTtkn: MO1
CotHu: pene RA-RB-RC
Teicauu: pene TA-TB-TC
I'pynna P6: ®yHKuuMM 3anycka/ocTaHoBa
P6-00 | Pexuvm 3anycka 0: npsiMon nyck 0
1: pesepB
2: peseps
P6-03 | YacToTta 3anycka 0.00 ~10.00 'y, 0.00 I'y,
P6-04 | Bpems yaepxaHus 0.0~100.0c 00c
YacToThbl 3anycka
P6-07 | Pexxum pasroHa / 0: npsimas xapakrtepucTmka 0
3amepaneHuns 1: S-obpasHan xapaktepuctvka A
2: S-obpasHasi xapaktepucTuka B
P6-08 | HavanbHbI y4acTok 0.0% ~70% 30.0 %
S-o6pasHoi
XapaKTepucTuku
P6-09 | MNMocnegHuit y4acTtok 0.0%~70% 30.0 %
S-o6pa3Hoii
XapaKTepucTuku
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P6-10

P6-15

P7-02

P7-03

P7-04

Pexwum octaHoBa

Koadpdpuumert
TOPMOXEHWS!

0: ocTaHoB C 3ameasieHnem
1: ocTaHoB no nHepumun

0% ~100 %

100 %

Mpynna P7: ®yHKUMM naHenu ynpaBrneHUs U MOHUTOPUHIa COCTOSAHUA

Knonka CTOIM/
CBPOC

OTobpaxkaemble
napametpbl
MOHUTOPUHra B
pexumMe paboTbl
(ocHOBHbIE)

OTo6paxaemble
napametpbl
MOHUTOPUHra B
pexume paboTbl
(mononHuTenbHbIe)

0: aKTMBHa TONbKO Npu Nofaye
KOMaHz nycka/octaHoBa C naHenwu
ynpasneHus

1: aKTMBHa Npu NOGOM UCTOYHUKE
KOMaHz nycka/octaHoBa

0000 ~ FFFF

But 00: paboyas yactoTa ('L
But 01: onopHas 4yactota ('y
But 02: HanpsixeHue 3BeHa
NOCTOSIHHOTO ToKa (B)

But 03: BbIxogHOE HanpsixeHwue (B)
But 04: BbIXOAHOW TOK (A)

But 05: BbIXOQHasA MOLLHOCTb (KBT)
But 06: BbIXxOAHOW MOMEHT (%)
BuT 07: cocTosiHMe BXOAHbIX KNeMM
BuTt 08: cocTosiHMe BbIXOAHbIX
KneMm

But 09: HanpsixkeHue Ha Al1 (B)
But 10: HanpsixkeHue Ha Al2(B

But 11: HanpspkeHne Ha Al3(B

But 12: Tekyulee 3HaveHne
cyeTynKa

But 14: ckopocTb
anekTpoasuratens (06/mMuH)

But 15: onopHbin curian MNAO-
ynpasreHust

0000 ~ FFFF

But 00: obpaTHas cs3b M-
ynpaBneHus

but 01: cTynenb MNK

But 02: peseps

But 03: paboyas yactota 2 (')
But 04: ocTaBLueecs Bpemsi paboTbl
BuTt 05: HanpsixkeHne Ha Al1 oo
Koppekuuu (B)

BuT 06: HanpsixxeHne Ha Al2 oo
Koppekuum (B)

But 07: HanpsixxeHune Ha Al3 fo
Koppekuum (B)

But 08: nuHenHas ckopocTb

But 09: TekyLlee BpeMs BKIOYEHUS
nuTaHus (4)

But 10: Tekywee Bpems paboTbl
(MYH)

but 11: YyacToTta BbICOKOHACTOTHOTO
mmnynbcHoro Bxoaa (I'u)

But 12: ycTaBka
KOMMYHWKaLIMOHHOrO NpoTokona
But 14: yactoTa UcToYHKKa
yacTotbl A (I'u)

But 15: yactoTa UCTOYHMKA
yacToTbl B ('y)

1

001F (0000 0000
0001 1111, Te.
oToGpaxaetcst
pabouas yactoTta
(Cu), onopHas
vacrorta (u),
HanpsbkeHue
3BeHa
NOCTOSIHHOTO
Toka (B),
BbIXOHOE
HanpsbkeHue (B),
BbIXOAHOW TOK

(A)

0000 (T.e.
AOMONHUTENbHbIE
napametpbl He
oTtobpaxatorcs
Nno yMOmn4aHuio)



P7-05

P7-06

P7-07

P7-08

P7-09

P7-10

P7-11

P7-12

OTo6paxaemble
napametpbl
MOHWTOPWHIa B
pexume ocTtaHoBa

KoadbdpuumeHt
oTobpaxeHus
CKOpOCTU
anekTpoaBuraTens

Tekywas
Temneparypa
CWUII0BOrO MOZynst

Bepcusa
nporpamMmMHoro
obecneyeHuns

CymmapHoe Bpems
paboTbl

Bepcus cunosoro
moayns

Bepcus MO nnatbl
ynpasreHust

Konunuectso
pa3psigoB nocne
3anaTon ans
oTobpaxeHus
CKOpOCTU
anekTpoaBuraTens

0000 ~ FFFF

But 00: onopHas yactoTa ('u)
But 01: HanpskeHune 3BeHa
NocTosiHHOro Toka (B)

But 02: cocTosiHMe BXOOHbIX

Knemm

But 03: cocTosiHME BbIXOAHBIX

Knemm

But 04: HanpskeHue Ha Al1 (B)
But 05: HanpsikeHune Ha Al2 (B)
But 06: HanpsixeHve Ha Al3 (B)
But 07: Tekyluee 3HayeHne

cYyeTyuKa

But 08: 3Ha4YeHne anuHbI

But 09: ctyneHb MNK
But 10: ckopocTb

anekTpoauratens (06/MuH)
But 11: onopHbii curHan NMAA-

ynpasneHus
But 12: peseps

0.0001 ~ 6.5000

0.0~100.0 °C

0~ 655354

EavHnupsl- U0-14.0:
0: 0 pa3psigoB

1: 1 pa3psag

2: 2 pa3psiga

3: 3 pa3psiga

p
Oecatkn: U0-19/U0-29

1: 1 pa3psag
2: 2 pa3psaga

0033 (0000
0000 0011
0011, Te.
oTob6paxaetcst
onopHasi
yactoTta ('u),
HanpsikeHue
3BEHa
NOCTOSIHHOTO
Toka (B),
HanpsikeHue
Ha Al1 (B),
HanpsikeHue Ha
NoTEHUMOMETPE
BHELUHEWN
naHenu
ynpaeneHus

(B))

1.0000
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P7-13 | CymmapHoe Bpemsa | 0 ~ 65535 4 °
BKIMIOYEHNSI NUTAHWS
P7-14 | CymmapHoe 0 ~ 65535 kBT/4 .
3HepronoTpetneHe
Mpynna P8: PacwmpeHHble hyHKUUMN
P8-00 | Yactora Tonykosoro | 0.00 'y ~ (P0-10) 2.00 Ny 5]
pexuma
P8-01 | Bpems pasroHa ans | 0.0 ~6500.0 ¢ 20.0c o
TOMYKOBOTO pexuma
P8-02 | Bpems 3amegnenuns | 0.0 ~6500.0 ¢ 20.0c o
118 TONYKOBOrO
pexvma
P8-03 | Bpems pasroHa 2 0.0 ~6500.0 c 3aBwucut ot =]
mogenu
P8-04 | Bpems 3amegnenus | 0.0 ~6500.0 ¢ 3aBucut ot 5]
2 mogenv
P8-05 | Bpems pasroHa 3 0.0 ~6500.0c 3aBwucut ot [m]
Moaenu
P8-06 | Bpems samegnenus | 0.0 ~6500.0 ¢ 3aBucut ot o
3 mogenv
P8-07 | Bpems pasroHa 4 0.0 ~6500.0 ¢ 3aBucut ot o
Moaenu
P8-08 | Bpems 3ameanenus | 0.0 ~6500.0 ¢ 3aBucuT ot u}
4 moaenu
P8-09 | Yacrtota 0.00 'y ~ (P0O-10) 0.00 'y o
cka4koobpasHoii
nepecTpoikn
Touka 1
P8-10 | Yactota 0.00 'y ~ (PO-10) 0.00 'y =}
ckaykoobpasHoii
nepecTponkun
TOYKa 2
P8-11 | AnanasoH 0.00 'y ~ (P0-10) 0.00 Ny o
cka4ykoobpasHoii
nepecTponkun
P8-12 | Bpems naysbl npu 0.0 c~3000.0c 00c o
CMeHe HanpaBsneHusi
BpaLLeHns
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P8-13 | Pabota B 0: paspelueHa 0
NPOTUBOMONOXHOM 1: 3anpetlueHa
HanpaeneHum

P8-14 | Oencteue npu 0: paboTa Ha HUXHel npegernbHon 0
BbICTaBMNEHUN YyacTtoTe
4acToTbl HIWKe 1: octaHoB
HWXHeW npefenbHoi | 2: paboTta Ha HyneBon YacToTe

P8-16 | Mopor cymmapHoro 0 ~ 65000 4 Oy
BpPEMEHW BKIoYeHUst
nuTaHus

P8-17 | Mopor cymmapHoro 0~ 65000 4 0y
BpeMeHu paboTbl

P8-18 | 3awwmTa ot 0: oTkntoYeHa 3aBucut ot
aBTOMaTU4eCcKoro 1: BKIoveHa mMopenu
nepesanycka

P8-19 | 3HayeHune YacToTbl 00.00 'y ~ (P0-10) 50.00 'y
FDT1

P8-20 | AnanasoH 0.0 ~100.0 % 5.0 %
o6GHapyxeHus
vactotbl FDT1

P8-21 | AnanasoH 0.0 ~100.0 % (P0-10 0.0 %
obHapyxeHus (MakcumanbHas yacTora))
[OCTWKEHUS 4acToTbl

P8-22 | CkaukoobpasHasi 0: BblkNtoYeHa 0
nepectpounka 1: BKNtOYeHa
4acToTbl BO
BpeMsi pasroHa /
3ameaneHus

P8-25 | YactoTta 00.00 'y ~ (P0-10) 0.00 'y
nepeknioveHns
MeXay BpeMeHeM
pasroHa 1 un
BpPeMeHeM pasroHa 2

P8-26 | YacTota 00.00 'y ~ (P0-10) 0.00 'y
nepeknioveHns
MeXay BpeMeHeM
3ameaneHus
1 v BpemeHeM
3amenneHuns 2

P8-27 | Mpuoputet 0: dYHKUMS HeaKTUBHA 0
TONYKOBOTO pexuma | 1: PyHKUMS akTMBHA
npv ynpasneHum ¢
KneMm

P8-28 | 3HayeHune yacToTbl 00.00 'y ~ (P0-10) 50.00 'y
FDT2

P8-29 | OunanasoH 0.0~100.0 % 5.0 %
obHapyxeHus
yacTotbl FDT2

P8-30 | YpoBeHb YacToThl 1 00.00 'y ~ (P0-10) 50.00 'y
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P8-31 | manasoH YacTtoTbl 1 0.0 ~100.0 % 0.0 % u]
P8-32 | YpoBeHb YacToTbl 2 00.00 'y ~ (P0-10) 50.00 'y 8]
P8-33 | dnanasoH yacToTbl 2 0.0 ~100.0 % 0.0 % o
P8-34 | YpoBeHb ToKa 0.0 ~ 300.0% (0T HOMWHanNbLHOrO 5.0 % o
XOMOCTOro XoAa TOoKa anekTpogsuratens)
P8-35 | 3agepxka 0.01 ~600.00 c 0.10¢c [u}
ob6HapyxeHus
XOMoCTOro xoaa
P8-36 | YpoBeHb neperpysku 0 % - 3awwmTa BbIKMOYEHA 200.0 % m]
arneKkTpoasurarens 0.1 ~300.0 % (0T HOMMHanNbLHOro
TOKa 3neKkTpoaBuraTens)
P8-37 | 3apepxka 0.00 ~600.00 c 0.00c 5]
oBHapyxeHus
neperpysku
anekTpoaBuraTensi
P8-38 | YpoBeHb Toka 1 0.0 ~ 300.0% (0T HOMMHanbHOro 100.0 % o
TOKa 3neKTp ofsuratens)
P8-39 | Ouana3oH Toka 1 0.0 ~ 300.0 % (OT HOMMHanNbHOro 0.0 % o
TOKa anekTpoasuratens)
P8-40 | YpoBeHb Toka 2 0.0 ~ 300.0 % (oT HOMMHanbLHOro 100.0 % o
TOKa anekTpoasuratens)
P8-41 | manasoH Toka 2 0.0 ~ 300.0 % (OT HOMWUHaNBLHOro 0.0 % o
TOKa aneKTpoaBuraTens)
P8-42 | OtcyeT BpemeHu 0: BbIKIIOYEH 0 o
1: BKINOYEH
P8-43 | VicTouHuK 3apaHuns 0: E\PS—44) 0 o
oTcyeTa BpeMeHU 1: A1
2: Al2
3: A3
P8-44 | 3apaHue BpemeHu 0.0 ~ 6500.0 muH 0.0 MuH u}
otcyeTta
P8-45 | Kanubposka HmwkHero | 0.00 B ~ (P8-46) 3.10B =}
npegena ypoBHsi
curHana Al1
P8-46 | Kanubposka BepxHero | (P8-45) ~ 11.00 B 6.80 B o
npegena ypoBHsi
curhana Al1
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P8-47 | Mopor Temnepatypsbl cunosoro | 0 ~ 100 °C 75°C
Moayns

P8-48 | YnpaBneHue BEHTUNATOPOM 0: BKIMKOYEH TOMbKO BO 0
oxnaxaeHuns BpeMsi paboTbi

1: BKNtoYeH Bcerga

P8-49 | Yactora npobyxaeHus us (P8-51) ~ (P0-10) 0.00 'y
crsLero pexuva

P8-50 | Bpems 3agepxku 0.0 ~6500.0c 0.0c
npo6y>XaeHns U3 cnsLero
pexvma

P8-51 | YacToTa nepexoaa B cnsuii 0.00 'y ~ (P8-49) 0.00 'y
pexum

P8-52 | Bpems 3agepxku nepexoaa B 0.0 ~6500.0 c 00c
CMAWNN pexmm

P8-53 | YcraBka TekyLlero BpeMeHu 0.0 ~ 6500.0 MmuH 0.0 MuH
paboTbl

P8-54 | KoadhdumumeHT koppekLmm 0.0 ~200.0 % 100.0 %
BbIXOJHOW MOLLHOCTMN

P8-57 | KoadhdumumeHT koppekuum Toka | 95 % ~ 100 % 100.0 %

F'pynna P9: ®yHKUMM 3aUT U OLIMGOK

P9-00 | 3awwmTa OT neperpysku 0: HeaktnBHO 1
anekTpogsurartens 1: AKTMBHO

P9-01 | KoachdbmumeHT 3awmTbl 0.20 ~ 10.00 1.00
anekTpoaBuratens

P9-02 | YcraBka npepynpexaeHus o 50 ~ 100 % 80 %
neperpyske

P9-03 | YyBCTBMTENBHOCTL 3aLLUMTHI 0 (HeakTnBHa) ~ 100 30 %
npv nepeHanpsixeHum

P9-04 | Mopor cpabaTbiBaHus 3awmtbl | 200-2000B 3aBucut ot
npwv NepeHanpsixeHum mMogenu

P9-07 | 3awwTa ot K3 Ha 3emnio npu 0: HeakTMBHa 0
BKITIOYEHUN 1: aKTMBHa

P9-08 | Hanpsi»keHne akTuBaummn 100 ~ 2000 B 3aeucut ot
TOPMO3HOTO MOZYns mogenu

P9-09 | KonuyecTBo aBTOCGpOCOB 0~20 0
nocre BO3HNKHOBEHUS! OLLNGKU

P9-10 | CpabaTbiBaHUE BbIXOAHbIX 0: pyHKUMA HEAKTUMBHA 0
Knemm npu 1: PYHKUMA aKTMBHA
nepesanycke nocrne
BO3HVKHOBEHWS OLLMOKM

P9-11 | Bpems 3agepxku npu 0.1~100.0c 1.0c
nepesanycke nocrne
BO3HWKHOBEHUS OLLINGKU
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P9-12

P9-13

P9-14

P9-15

P9-16

BbiGop 3awuThbl
oT noTepu
BXOAHOW ¢hasbl
/ BbIKINIOYEHNS
LYHTUpYHOLLLEro
KOHTaKkTopa

3awmTta
ot obpbiBa
BbIXOAHOMN
dasbl

CobbiTe Ne3

CobbiTne Ne2

CobbiTne Ne1
(nocnegHee)

EAnHMUBI: 3awwmTa OT noTepu BXogHoW gasbl 1"
0: HeakTMBHa
1: akTMBHaA
[lecsTku: 3aLumTa OT BbIKMIOYEHUS LLYHTUPYHOLLEro
KOHTaKkTopa
0: HeakTMBHa

aKkTMBHa

1:
0: BbIKMOYEHa 1
1: BKNoYeHa

0: HeT owwnbku -
1: neperpy3ka no Toky Bo Bpemsi pasroHa (E004)

2: neperpyska no ToKy BO BpeMsi 3ameasneHuns
(E005) -
3: neperpyska no Toky Bo Bpems pabotbl (E006)

4: nepeHanpsikeHne Bo Bpems pasroHa (E002)

5: nepeHanpsixeHve Bo BpeMsi 3ameaneHus (EO0A)
6: nepeHanpspkeHne Bo Bpemsi pabotbl (E003)

7: NnoHWwkeHHoe HanpsixeHue (E001T)

8: neperpyska anektpoasuratens (E007)

9: neperpyska M4 (E008)

10: 06pbIB BXOAHOM hasbl (E012)

11: notepsi BbIxogHOM ha3sbl (E013)

12: neperpes cunosoro moaynsi (EOOE)

13: neperpeB pesucTopa 3apsga (E014)

14: owwmbka WyHTMpYtoLLero koHTakTopa (E017)

15: BHewwHsAs owwnbka (E00d)

16: owmnbka KOMMYHMKaLMOHHON cBA3N (E018)

17: owwnbka obHapyxeHus Toka (E015)

18: owwmbka naeHTMdrKaumm napameTpoB
anekTpoasuratens (E016)

20: owwnbka yteHus/ 3anncu B EEPROM (EOOF)
21: K3 Ha 3emnio (E023)

22: notepsi curHana obpatHoii ceasu ML (E02E)
23: owwnbka aHkoaepa/nnatel PG (E026)

24: otka3 cunosoro kackaaa N4 (E033)

26: xonocton xof (E030)

27: owmnbBKa orpaHUYeHns Toka Mexay MMnynbcamu
(E032)

28: cnuwkom 6onblUuoe OTKNOHEHNEe CKOPOCTH
(E034)

29: nonbITka NepeknioYeHns Mexay AByms
Habopamu napameTpoB anekTpoaBuUraTenen Bo
Bpemsi paboTsl (E038)

30: npeBbILLEHNe CKOPOCTY ANeKTpoaBUraTens
(E035)

31: neperpes anekTtpoasuratens (E036)

32: HekoppeKTHble NapamMeTpbl AneKTpoABuraTens
(E037)



P9-17

Yacrota npu
BO3HWMKHOBEHWMN CODbITUA
Ne1

P9-18

Tok Npy BO3HUKHOBEHWU
cobbITns Ne1

P9-19

Hanpsbkenve 3MNT npu
BO3HWKHOBEHUM COBbLITUSA
Ne1

P9-20

CocTosiHMe BXOAHbIX
KNeMM Mpu BO3HUKHOBEHUMN
cobbiTsa Net

P9-21

CocTosIHME BbIXOAHbIX
KMEMM Mpu BO3HUKHOBEHUN
cobbITns Ne1

P9-22

CocTosiHne
npeobpasoBatens npu
BO3HVMKHOBEHWM COBbITUS
Ne1

P9-23

Bpems BKIOYEHUsI NUTaHWS
npv BO3HUKHOBEHWN
cobbiTns Ne1

P9-24

Bpemsi paboTbl npu
BO3HWKHOBEHUM COBLITUSA
Ne1

P9-27

YacTtota npu
BO3HWKHOBEHUM COBLITUS
Ne2

P9-28

Tok Npy BO3HUKHOBEHUN
cobbITns Ne2

P9-29

Hanpsixenne 3T npun
BO3HWKHOBEHUN COBLITUSA
Ne2

P9-30

CocTosiHMe BXOAHbIX
KMEMM Mpu BO3HUKHOBEHUM
cobbITna Ne2

P9-31

CocTosiHME BbIXOAHbIX
KNeMM Mpu BO3HUKHOBEHUM
cobbiTns Ne2

P9-32

CoctosiHne
npeo6Gpa3oBarens npu
BO3HWKHOBEHUM COGbITUS
Ne2

INSTART®

216




P9-33

BpeMFl BKIMHOYEHUSA NUTaAHUA
npu BO3HUKHOBEHUN cobbITus
Ne2

P9-34

Bpems pa6oTbl npu
BO3HVKHOBEHWMN COBbITUA Ne2

P9-37

YacToTa npy BO3HUKHOBEHUN
cobbITna Ne3

P9-38

Tok Npy BO3HUKHOBEHWU
cobbiTa Ne3

P9-39

Hanpsixenve 3MT npun
BO3HWKHOBEHUM coBbITUA Ne3

P9-40

CocTosiHMe BXOOHbIX
KNEeMM Mpu BO3HUKHOBEHUN
cobbiTs Ne3

P9-41

CocCTosiHME BbIXOAHbIX
KNEMM Mpu BO3HUKHOBEHUN
cobbiTs Ne3

P9-42

CocrosiHue
npeo6pasoarens npu
BO3HUKHOBEHMUN CODObITMS Ne3

P9-43

BpeMH BKIMOYEHUsA NUTaHnaA
npu BO3HUKHOBEHUU cobbITua
Ne3

P9-44

Bpems paboTbi npu
BO3HUKHOBEHUW COBbITMS Ne3

P9-47

Bbi6op aevicTus npu
cpabaTtbiBaHUM 3aWwmT (1)

EanHnub:

neperpyska anekTpoaBurartens,
Err11

[ecsTkn: 06pbIB BXOAHON hasbl,
Err12

CoTHu: 06pbIB BbIXOAHON haskl,
Err13

Thicaumn: BHeLWHAA owmnbka, Err15
[ecatku Tbicsy: owmbka
KOMMYHVKaLMOHHOW cBsi3un, Err16
0: ocTaHOB MO MHepLMn

1: OCTaHOB COrMacHoO BPEMEHN
3amMeaneHus

2: HemnpepbIBHbIN PEXMM paboTbl

00000 |o
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P9-48

P9-49

P9-50

P9-54

P9-55
P9-56

Bbi6op gevicTBus npu
cpabaTbiBaHUM 3aLLMT (2)

Bbi6op gevicTeus npu
cpabatbiBaHWK 3aWwuT (3)

Beibop gerncteus npu
cpabatbiBaHuM 3awwuT (4)

Bbi6op yacToThl Ans
HenpepbIBHOTO pexuma
paboTbl B napameTpax (P9-
47) n (P9-49)

ABapwuiiHas yactoTta

Tun paTuvka TemnepaTypbl
aBuratens

0: ocTaHOB MO MHepLMK 00000
1: ocTaHOB C 3amMefaneHnemM
2: npogomkeHune paboTbl
Paspsig eauHuL;: cboii B
pabote aHkoaepa/nnaTtbl
paclumpeHust

PG (E026)

Pa3psa Teicsy: neperpes
anekTpoasuratens (E036)
Paspsi necaTkoB ThicsY:
[OCTUrHYTO o6LLee BpeMsi
pab6otbl (E020)

0: ocTaHoB No MHepLnn

1: ocTaHOB C 3ameqJieHneM
2: npoponmkeHne paboTbl
Pa3psaa coteH: 4OCTUrHYTO
BpPeMsi B COCTOSIHUM
ocraHoBa (E029)

Pa3psga Tbicsy: xonocTown
xopa (E030)

Pa3spsaa necaTkoB ThicsY:
06pbIB curHana obpatHoi
cBs3u npu NN ynpasneHun
(EO2E)

0: oCTaHOB MO MHEPLMU

1: OCTaHOB C 3aMeAneHneM
2: npoponkeHne paboTbl
Pa3psig eamHuu:
OTKMOHEHWE OT 3aJaHHOW
ckopoctu (E034)

Paspan necsTkoBs:
npeBbllLeHVe 3afaHHON
ckopocTtu (E035)

Pa3spsig coTten:
HeKoppeKTHble NapameTpbl
anekTpoaBuratensi

00000

00000

0: ocTaTbCsi Ha TekyLuen 0
paboyeit yactote

1: onopHas yactota

2: BEpXHASA npegenbHas
YacToTta

3: HUXHSIA NpeaernbHas

yacToTta

4: aBapvinHas Yactota

0.0~ 100.0 % (P0-10) 100.0 %

0: HeT gaTymnka 0



P9-57 | MNoporoBoe 3HaveHne 0°C~200°C 110°C u]
cpabaTbiBaHUA 3aLLUMUThI
anekTpoABuraTens ot
neperpesa

P9-58 | Moporosoe 3HaveHne 0°C~200°C 90°C a]
npepynpexpeHns o
neperpese
anekTpoasuraTens

P9-59 | Beibop aenctaus npu 0: ocTaHOB MO MHEPLMK 0 o
KpaTKOBPEMEHHOM 1: 3ameaneHve oo
OTKIIOYEHUS MUTaHNS BOCCTaHOBMEHWSI NUTaHWS

2: 0CTaHOB C 3aMeasieHnemM

P9-60 | Mopor oTknoyeHust 80.0 ~100.0 % 85.0 % o
3aLWmMTbI Npy
KpaTKOBPEMEHHOM
OTKIIOYEHUN NUTaHUS

P9-61 | Bpems oueHkun 0.00 ~100.00 ¢ 0.50c [a}
BOCCTaHOBIEHUSI
HanpsikeHus
KpaTKoBpeMEHHOM
OTKIMIOYEHUN NMUTAHNS

P9-62 | Mopor cpabaTbiBaHusi 60.0 ~ 100.0 % 80.0 % o
3aLUMThI Npy
KpaTKOBPEMEHHOM
OTKIMIOYEHUN NUTAHNS

P9-63 | 3awmTa oT XxonocToro 0: BbIKMOYeHa 0 u]
xoaa 1: BKNoYeHa

P9-64 | YposeHb xonoctoro xoga | 0.0 ~100.0 % 10.0 % [u]

P9-65 | Bpems 3agepxku 0.0~60.0c 1.0c o
cpabaTbiBaHWs 3awuThbl
OT XOMOCTOro XoAa

P9-67 | 3HaueHne obHapyxeHnst | 0.0 % ~ 50.0 % (makcumanbHasa | 20.0 % o
NpeBbILEHNST CKOPOCTU yacTota P0-10)

P9-68 | Bpemsa obHapyxeHust 0.0c~60.00 c 1.0c o
npeBbILEeHNs 3aAaHHON
CKOpOCTU

P9-69 | 3HaueHve obHapyxeHus | 0.0 ~ 50.0 % gmakcmmaanaﬂ 20 % o
OTKIOHEHUSI CKOPOCTU yactota P0-10)

P9-70 | Bpems obHapyxeHust 0.0c~60.0c 50c =]
OTKITOHEHUS1 CKOPOCTMN

P9-74 | 3awuta ot 0: BbIKMOYEHA 1 o
HeucrnpaBHOCTU NnaTbl 1: BKMloveHa
aHkogepa (E026)
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F'pynna PA: ®yHkuum NMUO-ynpaBnexus

PA-00 | UcTouHmk onopHoro curHana | 0: NOCTOsIHHOE 3HaveHue 0
NO-ynpaeneHns (PA-01)
1: A1
2: AI2
3:AI3
4: peseps
5: NpoTOKON CBS3N
6: MHOrocTyneHyarbin
pexum
PA-01 | YctaBka onopHoro curHana | 0.0 ~100.0 % (ot 50.0 %
MWA-ynpasnexus napametpa PA-04)
PA-02 | UcTouHuk curHana 0: Al1 0
obpatHon ceasu M- 1: A2
ynpaBneHus 2: AI3
3: pasHocTb mexay Al1 n
Al2
4: peseps
5: npoToKon cBsi3n
6: cymma Al1 n Al2
7: makcumym un3 Al1 n Al2
8: MuHumym n3 Al1 n Al2
PA-03 | Hanpaenexue genicteus 0: npsimoe (4actota 0
MNO-ynpaBneHus yMeHbLLaeTcs ¢
yBENMYeHnem curHana
obpaTHoI cBA3N)
1: obpaTHoe (YacToTa
yBenMunBaeTcs ¢
yBenuMyeHnem curHana
obpaTHoI cBA3N)
PA-04 | MakcumanbHoe 3HayeHve 0 ~ 65535 1000
avanasoHa curHana MNMna-
ynpasneHus
PA-05 | NponopuunoHanbHblii 0.0 ~100.0 20.0
koacpcpuument M-
ynpaenexusi KP1
PA-06 | Bpems nHTerpupoBaHus 0.01~10.00c 2.00c
MA-ynpasnenuns Ti1
PA-07 | Bpems 0.000 ~ 10.000 ¢ 0.000 ¢
anddepeHumnposanus NAA-
ynpaenexuns Td1
PA-08 | YacToTta cpesa npu 0.00 ~ (P0-10) 0.00 'y
obpaTHOM HanpaBneHun
nencteusa MUA-ynpasneHus
PA-09 | Npegen otknoHenus NA- 0.0 ~100.0 % 0.0 %
ynpaeneHns
PA-10 | MNpepen 0.00 ~ 100.00 % 0.10 %
anddepeHumnanbHoOn
coctaenswowen NANO-
ynpaeneHus
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PA-11

PA-12

PA-13

PA-15

PA-16

PA-17

PA-18

PA-19

PA-20

PA-21

PA-22

PA-25

Bpems nusmeHeHus
onopHoro curHana M-
ynpasneHus

Bpems dunstpoBaHus

curHana obpaTtHoii cBsi3n

MAO-ynpaenexHus

Bpewms BbixogHOro
dunetpa NAIO-
ynpasreHus

MponopunoHanbHbIn
koacpcuument NNA-
ynpasnexus KP2

Bpems UHTerpupoBaHust
MAa-ynpasnexus Ti2

Bpems
anhdepeHupoBaHns
NNO-ynpaenexus Ti2

YcnoBue nepexroyeHne

Mexay napameTpamu 1 1

2 M-ynpasnexns

OTknoHeHue ans
nepeknioYeHns mexay
napametpamu NAO-
ynpaenexus 1

OTKNoHeHve ans
nepeknioyeHns Mexay
napametpamu MNAO-
ynpaenexuns 2

HavanbHoe 3HayeHne
MO-ynpaenexHus

Bpewms 3apepxkn
HayanbHOro 3Ha4YeHust
MA-ynpasnexHus

Bri6op aeiictaus
ONS HTerpansbHon
coctaensitowen MNNO-
perynsitopa

0.00 ~ 650.00 ¢ 0.00c¢c
0.00 ~60.00c 0.00¢c
0.00 ~60.00 ¢ 0.00c
0.0 ~100.0 20.0
0.01~10.00¢c 2.00c
0.000 ~ 10.000 ¢ 0.000 ¢

0: nepekntoyeHne BbiknoveHo | 0
1: nepekntoyeHne no

LundpoBoW knemme

2: nepekntoyeHne no
NpEeBbILLEHNIO OTKMOHEHUS

0.0 % ~ (PA-20) 20.0 %
(PA-19) ~ 100.0 % 80.0 %
0.0~ 100.0 % 0.0 %

0.00 ~650.00 ¢ 0.00c

Pa3psa eanHuu:

0: uHTerpanbHasi
cocTaensoLas HeakTUBHa

1: MHTerpanbHas
cocTaBnsoLasn akTuBHa
Pa3psig necaTkos:

0: NPOAOIKUTL PEryNPOBKY
MW ¢ nHTerpansbHon
COCTaBMsIoLLEN, Korga curHan
obpaTHOI cBA3N foCTUraeT
npenernbHOro 3HaveHust

1: OCTAHOBUTb PErynnpoBKy
MO ¢ nHTerpanbHon
cocTaBnsitoLLei, koraa curHan
obpaTHoI cBA3N gocTuUraet
npefensbHOro 3HayeHus



PA-26 | YpoBeHb 06HapyxeHus 0.0 %: 3awmTa He akTUBHa 0.0%
notepu curHana obpaTtHomn 0.1~100.0 %
ceasu MNA-ynpaBnexHus
PA-27 | Bpems 3agepxku 0.0~20.0c 0.0c
obHapyxeHus notepu
curHana obpaTtHoii cBsian
MA-ynpaBnexHus
PA-28 | NWA-ynpaBneHune Bo Bpemsi | 0: HEAKTUBHO 1
ocTaHoBsa 1: aKTUBHO
F'pynna Pb: MapameTpbl Ans cneumanbHbIX NPUMEHEHUI
Pb-00 | YctaHoBka pexxuma yacTtoTbl | 0: OTHOCUTENbHO ONOPHON 0
KayaHus YyacToTbl
1: OTHOCUTENBHO
MaKCMMarnbHOW YacToTbl
Pb-01 | AMnnuTyna yacToThbl 0.0 ~100.0 % 0 %
KavaHus
Pb-02 | AmMnnuTyaa vactoTbl ckayka | 0.0 ~ 50.0 % 0%
Pb-03 | MpogomkutensHocTb umkna | 0.0 ¢ ~ 3000.0 ¢ 10.0c
YacToTbl KaYaHus
Pb-04 | KoatbdmuneHT BpemeHmn 0.1 % ~ 100.0 % 50 %
HapacTaHus TpeyronbHon
BOSHbI
Pb-06 | ®aktuueckoe paccTosiHne 0 m~65535m Om
Pb-07 | KonunyectBo MmnynbcoB Ha 0.1 ~6553.5 100.0
meTp
Pb-08 | YcTaHoBneHHOe 3HaveHve 1~65535 1000
cyeTymnka
Pb-09 | HasHayeHHOe 3HaveHne 1~ 65535 1000
cyeTumka
Mpynna PC: ®yHKUMKM MHOrocTyneHvaToro pexuma u MK
PC-00 | CkopocTb cTyneHu 0 -100.0 ~ 100.0 % (ot 0.0 %
MHOrOCTYNEHYaToro pexxMma | MakcuManbHOWM 4acToTbl
wnm NN (P0-10))
PC-01 | CkopocTb cTyneHu 1 -100.0 ~ 100.0 % (ot 0.0 %
MHOTOCTYNEHYaToro pexvma | MakcMmanbHOW YacToTbl
vnm MNNK (P0-10))
PC-02 | CkopocTb CcTyneHu 2 -100.0 ~ 100.0 % (ot 0.0 %
MHOrOCTYNEHYaToro pexxvMma | MakcuMarnbHOW 4acToTbl
wnm NN (P0-10))
PC-03 | CkopocTb cTynexu 3 -100.0 ~ 100.0 % (o1 0.0 %

MHOrOCTYNEHYaToro pexvma
vnu MNK

MaKCUMarnbHON YacToTbl
(P0-10))
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PC-04

PC-05

PC-06

PC-07

PC-08

PC-09

PC-10

PC-11

PC-12

PC-13

PC-14

PC-15

PC-16

PC-17

CkopocCTb CTyneHu 4
MHOrOCTyneH4aToro
pexuma unu MNAK

CkopocTb CTyneHun 5
MHOFOCTyneH4aToro
pexuma unm MK

CkopocCTb CTyneHu 6
MHOFOCTYNeH4YaToro
pexuma unm MK

CkopocCTb CTyneHu 7
MHOrOCTYNeH4YaToro
pexuma nnu MK

CkopocTb cTyneHu 8
MHOFOCTYneH4aToro
pexuma unm MK

CkopocCTb CTyneHn 9
MHOrOCTYyneH4aToro
pexuma unu MMAK

CkopocTb cTynenu 10
MHOrOCTyneH4aToro
pexuma unm MK

CkopocTb cTyneHmn 11
MHOTrOCTyneH4aToro
pexuma unm MK

CkopocCTb CTyneHu 12
MHOrOCTyneH4aToro
pexuma nnu MNINK

CkopocTb cTynenu 13
MHOFOCTyneH4aToro
pexuma unm MK

CkopocTb cTyneHu 14
MHOTrOCTyneH4aToro
pexuma unu MMAK

CkopocTb cTynenu 15
MHOrOCTyneH4aToro
pexuma unu MK

PexMm okoHYaHus uykna
nnK

Hevicteue MIK npu
OTKITOUYEHWUWN MUTaHUSA
VN1 ocTaHoBe

-100.0 ~ 100.0 % (oT
MakcumarnbHoi Yactotkl (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHol yactotbl (P0-10))

-100.0 ~ 100.0 % (ot
MakcmmarnbHom yactotel (P0-10))

-100.0 ~ 100.0 % (oT
MakcumanbsHol yactotbl (P0-10))

-100.0 ~ 100.0 % (o1
MakcumanbHon YacTtoTel (P0-10))

-100.0 ~ 100.0 % (ot
MakcmmanbsHom yactotel (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHol Yactotbl (P0-10))

-100.0 ~ 100.0 % (o1
MakcumanbHon YacTtoTel (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHol yactotbl (P0-10))

-100.0 ~ 100.0 % (o1
MakcumanbHon YacTtoTel (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHol yactotel (P0-10))

-100.0 ~ 100.0 % (o1
MakcumanbHon YactoTel (P0-10))

0: BbINOSHEHVE OAHOTO LKNa
paboTbl U OCTaHOB

1: BbIMONHEHNe OAHOrO LMKNa
paboTbl 1 NpofomkeHne paboTbl
Ha nocrnegHen ckopocTn

2: HenpepbIBHas LMKNUYHas
pabota

EAnHubl: coxpaHeHne TekyLuen
ctynenu MNK nocne cHATus
nuTaHus

0: oTKNO4EHO

1: BKINOYEHO

[ecATkn: coxpaHeHue TekyLlen
ctynenu INMJK nocne octaHoBa
0: oTKNO4EeHO

1: BKNOYEHO

0.0%

0.0 %

0.0%

0.0%

0.0 %

0.0%

0.0 %

0.0%

0.0%

0.0 %

0.0%

0.0 %

00



PC-18 | Bpems BbinonHeHus ctynenn | 0.0 ~ 6500,0 ¢ (nm v, B 0.0c (v)
0 (MNJIK) 3aBucumocTy ot (PC-50))

PC-19 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameneHus Ans cTynexu
0 (MIIK)

PC-20 | Bpems BbinonHeHus ctynenn | 0.0 ~ 6500,0 ¢ (unu 4, B 0.0c (v)
1 (MNK) 3aBucumocTy ot (PC-50))

PC-21 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHus Ans cTynexu
1 (NJIK)

PC-22 | Bpems BbinonHeHus ctynenn | 0.0 ~ 6500,0 ¢ (unn 4, B 0.0c (v)
2 (NNK) 3aBucumocTy ot (PC-50))

PC-23 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHns Ansa cTynexu
2 (MNK)

PC-24 | Bpems BbinonHenus ctynenm | 0.0 ~6500.0 ¢ (v v, B 0.0c (v)
3 (MJIK) 3aBucumocTu ot (PC-50))

PC-25 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHus Ans cTynexu
3 (MIIK)

PC-26 | Bpems BbinonHeHus ctynenu | 0.0 ~ 6500,0 ¢ (unn 4, B 0.0c (v)
4 (MNK) 3aBucumocTu ot (PC-50))

PC-27 | BapwuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHns Ansa cTyneHn
4 (NNK)

PC-28 | Bpems BbinonHenus ctynenmn | 0.0 ~ 6500.0 ¢ (vnmn v, B 0.0c (W)
5 (MNJIK) 3aBucumocT ot (PC-50))

PC-29 | BapwuaHT BpemMeHu pasroHa/ | 0~ 3 0
3ameaneHus Ans cTyneHu
5 (MIK)

PC-30 | Bpems BbinonHeHus ctynenu | 0.0 ~ 6500.0 ¢ (unn v, B 0.0c (v)
6 (MNJIK) 3aBucumocTyn ot (PC-50))

PC-31 | BapuaHT BpemeHnu pasroHa/ | 0~ 3 0
3ameaneHus Ans cTynexu
6 (MIIK)

PC-32 | Bpems BbinonHeHus ctynenu | 0.0 ~ 6500.0 ¢ (unu v, B 0.0c (v)
7 (NJIK) 3aBucumocTy ot (PC-50))

PC-33 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHus Ansa cTynexn
7 (MIK)

PC-34 | Bpems BbinonHexusi ctynexmn | 0.0 ~6500.0 ¢ (vnn v, B 0.0c (W)
8 (MJIK) 3aBucumocTy ot (PC-50))

PC-35 | BapuaHT BpeMeHu pasroHa/ | 0~ 3 0

3amMeaneHunsa gnsa ctynexHu
8 (MI1K)
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PC-36 | Bpems BbINONHEHNS CTyNeHn 0.0 ~6500.0 ¢ (Mnn u, B 00c() |o
9 (MJIK) 3aBucumocTy ot (PC-50))
PC-37 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3ameanenns ans crynexu 9
(MNK)
PC-38 | Bpems BbINONHEHNS CTyneHn 0.0 ~6500.0 ¢ (Mnn v, B 00c() |o
10 (MNK) 3aBucumocTyn ot (PC-50))
PC-39 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3amepanenns ansa ctynexn 10
(MNK
PC-40 | Bpems BbINOMHEHNS CTyNeHu 0.0 ~6500.0 ¢ (Mnn y, B 00c() |o
11 (MNK) 3aBucumocTtu ot (PC-50))
PC-41 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3amenneHvs ansa ctynenu 11
(MNK)
PC-42 | Bpems BbINOMHEHNS CTyneHn 0.0 ~6500.0 ¢ (Mnn u, B 0.0c(u) |o
12 (NNK) 3aBucumocT ot (PC-50))
PC-43 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3ameaneHns ansa ctynexn 12
(MNK
PC-44 | BpeMsi BbINOMHEHUSI CTYNEHU 0.0 ~6500.0 c (Mnn 4, B 00cM) |o
13 (MJIK) 3aBucumocTtu ot (PC-50))
PC-45 | BapuaHT BpemeHu pa3sroHa/ 0~3 0 m]
3ameaneHuns ansa ctynexn 13
(MNK)
PC-46 | Bpems BbINONMHEHNS CTyNeHn 0.0 ~6500.0 ¢ (Mnn v, B 00c() |o
14 (MNK) 3aBucumocTyn ot (PC-50))
PC-47 | BapvaHT BpeMeHu pasroHa/ 0~3 0 o
3amepneHuns ansa ctynexu 14
(MNK)
PC-48 | Bpems BbINONMHEHNUS CTyNEHN 0.0 ~6500.0 ¢ (Mnn v, B 0.0c() |o
15 (MNK) 3aBucumocTn ot (PC-50))
PC-49 | BapuaHT BpemeHu pa3sroHa/ 0~3 0 o
3ameanenns ansa ctynexn 15
(MNK)
PC-50 | EQnHuubl usmepeHust Bpemenun | 0: cekyHabl 0 o
BbINOMHEHWS CTyneHen 1: yacbl
PC-51 | NcTouHMK 3apaHusi ckopocTu 0: NOCTOSIHHOE 3HaYeHue B 0 5]
ctynenn 0 napamertpe (PC-00)
1: Al
2:AI2
3:Al3
5: NO-ynpaeneHne
6: KHOMKWN NaHenu
ynpasneHus unu undposble
KneMmbl «Beepx» unu
«BHUM3»
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Mpynna Pd: MapameTpbl kOMMyHMKaumMoHHoro nportokona Modbus RTU

PD-00 | CkopocTb obmeHa faHHbimMu | 0: 300 6ut/c 5
1: 600 6ut/c
2: 1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6uT/c
7: 38400 6uT/c
8: 57600 6ut/c
PD-01 | ®opmat gaHHbix npotokona | 0: 8-N-2 3
Modbus RTU 1: 8-E-1
2: 8-0-1
3: 8-N-1
PD-02 | INlokanbHbI agpec 0: WwupokoBeLaTenbHbIN 001
ﬁmpoﬁcrsa B cetn Modbus | agpec
TU 001 ~ 247
PD-03 | 3agepxka oTBeTa 0~20mc 2 Mc
PD-04 | Bpewmsi cpabaTbiBaHust 0.0 c: 3awmTa oTKNIoYeHa 0.0c
3aLLUMTbI MO OTKIIOYEHUIO 0.1~60.0c
CBSI3N
PD-05 | Beibop npoTtokona cBsa3sun 0: HecTaHAAPTHbLIN NpoTokon | 1
CBSI3N
1: cTaHOapTHbIV MPOTOKON
CBA3U
PD-06 | PaspelueHune TOKOBbIX 0:0.01 A 0
BESIMYMH NPU CYUTBIBAHUMN 1:0.1A
[AaHHbIX no npotokony Mod-
bus RTU
F'pynna PP: YnpaBneHue napameTtpamu
PP-00 | Maponb nonb3oBatens 00000: naponbHas 3awwmTa 0
HeaKkTMBHa
00001 ~ 65535
PP-01 | C6poc HacTpoek 00: HeT pewcTBus 00
01: cbpoc Kk 3aBOACKUM
HacTpolkam, Kpome
napameTpoB fABuraTens n
naponsi
PP-04 | PaspelueHue Ha 3anucb 0: Bce napameTpbl 0

napametpos

NoaAepXUBaloT YTeHne u
3anucb

1: 3anpeTnTb 3anmcb Bcex
napameTpoB (4OCTYMHO
TONbKO YTEHME)
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maBa 10. TunoBble HaCTPOMKHU

10.1 NoxapHbIN peXxuM U PYHKLUA KKOHTPOJIb BbIXOAHOW NIUHUNY
MoxapHbIi pexum npegnonaraeT paboTy 4YacToTHoro npeobpasoBartensi

Oaxe B Cryyae BO3HUKHOBEHUSI Kakux-MMOo  oLwmboK.

[ocTtyneH Tonbko

B NpeobpasoBarensx Yactotel cepuu LCI ¢ nogaepkkom NoxapHoro pexxuma.

HacTtponka 1 Bkrto4eH1e noXxapHoro pexuma:

MapameTp HaumeHoBaHue Ovana3zoH 3HayeHue Onucanue
HaCTPOWKMU HaCTPOWKM
F06.00 ~ BbiGop dyHKUmK: 0~59 51 BkritoueHve noxapHoro
F06.08 [ns cepum LCI pexuma ¢ MoMoLLbo
Kknemmbl S1-S6; BblGpaHHOM KNeMMbI
[na cepum LCI(S)
n LCI-GY/PY-1
knemmbl S1-S5
F26.00 Tvn noxapHoro 0~2 0~2 BriGop Tuna noxapHoro
pexuma pexuma
F26.01 Hacrtpoiika yactotel | 0~F00.03 0~F00.03 YacroTa, koTopas byaer
NOXapHOro pexxuma noaaepXK1BaTbLCs Npu
paboTe B NoXapHOM
pexume.
F26.02 WHTepBan 0~100 cek 0 C 3agaHHbIM
nogauu curHana 0 - byHKUMA VNHTEPBANoOM BpeMeH!
obHapyxeHust HeakTVBHa MY 6ynet nopaeatb
anekTpoaBUratens curHan npoBepkn
(cek) LienocTHocTn kabens B
COCTOSIHUM OCTaHOBaA.
F26.03 MoHuTOpUHr 0: He o6Hapy»xeH/ - MapameTtp
COCTOSIHUSA Heu3BeCTHbIN CTaTyc MOHUTOPWHra, KOTOPbIN
anekTpoasuratens | 1: GnekTpogsuratens nokasbIBaeT COCTOsIHWE
He nogkntoyeH/ kabens nogKkno4YeHHOro
06pbIB hasbl anekTpogsurarens.
2: OnekTpoasuratens
noaKnoyeH

Koraa undpposas knemma c 3agaHHon dyHKumen 51 («akTreaums NoXxapHOro
pexnma ) 3aMbIKaeTcsl, akTUBMPYETCS NOXapHbI pexum. To ecTb, ecnuv B npoLiecce
paboTbl BO3HWKAOT Kakue-nnbo oWmbKM Ha 4acTOTHOM npeobpasoBartene, oHu
OyayT urHopupoBartbcs, U paboTa Byaer npogomkaTbcs 6e3 OCTaHOBKU.

F26.00 Tunbl noxxapHOro pexuma:

0: Wctounmk vactoTbl 3apgaetca napametrpom F00.06, MCTOYHMK KOMaHg
3apaetcsa napameTtpom F00.01

1: YacTtota oOCcTaeTca MOCTOsIHHOM W 3ajaetcs napameTpom F26.01
C BO3MOXHOCTbO OCTaHOBa.

Mpn nopaye curHana Ha KNeMMy MOXapHOTO PeXxuma MPOUCXOANT MyCK
YacToTHOro npeobpasoBaTtensi, 1 OH He MOXET ObiTb OTKIIOYEH, NMoka knemma
3aMkHyTa. OTKMYEHWE YacTOTHOTO npeobpasoBaTensi BO3MOXHO C MOMOLLbIO
33[@HHOTO WCTOYHMKA KOMaHA TOMbKO MPW Pa3OMKHYTOM KIemme MoXapHOro
pexumMa, unuM C MnoMOLLbI0 LMAPOBON KIEMMbI «aBapUMHBIA OCTaHOB» Mpw
3aMKHYTOW Krnemme NoXapHOoro pexuma.



2: Yactota ocrtaetcss MOCTOsIHHOM W 3apaetca napametpom F26.01 6es
BO3MOXHOCTW OCTaHOBA.

Knemma akTuBaLmy NoxxapHOro pexxvma npu faHHOW HacTpolike cpabatbiBaeT
no Bocxopsiemy (poHTy. [NponcxoauT aBTOMaTUYECKWI 3anycK U YacTOTHBIN
npeobpasoBaTenb HEBO3MOXHO OCTaHOBWUTL A0 Tex Mop, Moka He Oyaer cHATO
nUTaHne Unu Noka YacToTHbIN NpeobpasoBaTterb He BbIAET U3 CTPOS.

F26.02: Mpwn ycTaHoBNeHHOM 3Ha4eHnn «0» pyHKUMSA HeaKTBHa.

Mpu ycTaHOBKeE 3HAaYEHUS, OTAINYHOTO OT HYMSI, aKTMBMPYETCS (DYHKLIMS MPOBEPKMN
LiernoCTHOCTW kabens mexay NnpeobpasoBaTenem YacToTbl U AnekTpoaBuratenieM ¢
MHTEPBANoM BPEMEHW, YCTAHOBIIEHHOM B 3TOM NapameTpe.

Mapamerp  F26.03  wucnonb3dyetcs AN MOHUTOPUHIA  COCTOSIHWS
anekTpoasuraTensi.

10.2 NMopnepkaHMe NOCTOAHHOroO AaBneHusi Boabl LCI

ny
@ +24V
\%
[Jatumk ACM o
AasnexHus 5 DCM j Al1
o Al1 |
? S1
Myck
¢ DCM
®DYHKUUOHANbHbIN HassaHue dyHkunn 3HayeHune Onucaxune
Kop
F00.01 BapwaHT paboTbl B 0 YnpaBneHve ¢ naHenu
pexume ynpasneHus
1 YnpasneHue ¢ knemm (¢
S1) (npv nogaye nuTaHus
1 3aMKHYTOM knemMme
S1 ¢ DCM npoucxogut
aBTOMaTUYeCKUin
nepesaryck)
F00.05 HwxHaa npegensHas Ot 25.00 'y (3HayeHune
yacrota no 35.00 ycTaHaBnmBaeTcst
B COOTBETCTBUU C
haKkTU4eckMMm ycroBmsmMm
akcnnyarauum)
F00.06 BapwvaHT uctoyHuka 8 MWA-ynpaenexune

3afaHusa yactoTbl A



F00.12 Bpewms pasroHa 20.00 3HayeHuWe ycTaHaBnMBaeTCA
B CeKyHOax B COOTBETCTBUU
€ (haKTU4ECKUMM YCROBUSMN
aKkcnnyarauymn
F00.13 Bpewmsi 3ameaneHus 20.00 3HayeHuWe ycTaHaBnMBaeTCs
B CeKyHOax B COOTBETCTBUU
€ (haKTU4ECKUMM YCNOBUSMN
aKkcnnyarauymn
F10.00 WcTouHMK onopHoro 0 LincbpoBoii onopHbIi curHan B
curiana NAO- napameTpe F10.01
ynpaeneHus
F10.01 38HayeHne onopHoro 5.0 3HauyeHue ycTtaHaBnuBaeTcs B bap
curHana NUQ- NCXOAs 13 hakTUYECKUX yCroBuin
ynpasneHus akcnnyartauuu (Tpebyemoe
Aasnexue)
F10.02 WcToYHMK curHana 0 Axanorosblili Bxog Al1
obpatHoii ceszn NMNI-
ynpaeneHus
F10.03 HanpaeneHnwue pgencreus | 0 Mpsimoe peicTtere. Yem Gonblue
MWA- ynpaBnexus curHan obpaTHoON CBA3U, TEM HIKe
YacToTa (3aBofckast yCTaHoBKa)
1 O6paTtHoe pevicteue. Yem
MeHbLUe curHan obpaTHoii cBa3n,
TEeM HWXKe YactoTa
e «CI‘IHLI.I,MVI» pexnm He MOXeT paGOTaTb npu peanumsauummn
— | MWA-ynpaBnexHuss B obGpaTHOM HanpaeneHuu (Korga 4acTora
= | yBenuuuBaeTcA C YyBeNnuMYeHMeM curHana obpaTHon CBSA3M).
Ona BknioyeHus [MU[-ynpaBneHuss B oGpaTHOM HampaBneHun
HeobxoauMOo BbIKNUNTE «Cnawmn» pexum (F09.50 = 0; F09.52 = 0).
D,J'Iil peanusauun JJ,aHHOVI BO3MOXHOCTU NpU 3aKase HeO6XO,E|VIMO
3anpocuTb cneunanbHoe obHoBneHMe.
F10.04 [OnanasoH navepeHus 10.0 3HayeHune ycTaHaBnmBaeTcs B
AaTyuka gaBneHuns Eap ncxoaa ns dJaKTVIHeCKI/IX
YCINOBUIA 3KCTyaTaLmm
(AvanasoH JaBneHws gartyvka)
F08.03 OTobpaxeHue B H.0301 A | OnopHbiit curHan NMAA-

pexvime paboTbl

ynpaeneHus

CurHan obpaTHon cBsi3n
MA- ynpaBnexus

H | OnopHast yactota
P | Pabouas yactora
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F08.05 OTob6paxeHve B H.0031 | & | OnopHbiit curian NMiAA-
pexume octaHoBa ynpaeneHus
€3 | Curnan Ha Bxoge Al1
H | Onophas vactota
F06.18 MuHumanbHbI 02.00 Bbi6op cBA3n Mexay BXoAHbIM
BXOAHOW curHan B curHanom ¢ knemmol Al1
kpuson Al1 1 curHanom obpaTHom CBsi3n
MA-ynpaenexus. 3amevaHue:
Mo ymonyaHuio yctaHoBrneH
[nanasoH aHanoroBoro
BXoAHoro curHana 0 ~10
B. Ecnu BxogHow curHan —
ToKOBBbIV B AnanasoHe 0 ~ 20
MA, HanpsXeHne coxpaHseTcs
B AnanasoHe 0 ~10 B; ecnn
BXO[HOW CUrHan — TOKOBbIN
B AnanasoHe 4 ~ 20 MA,
ncnonb3yeTcst Ananas3oH
HanpsxeHuin 2~ 10 B
F02.00 Twn pBuratens - OBbIYHbIN
F02.01 Hom. MowHocTb -- kBT C wunbapl aBuratenst
Asuratens
F02.02 Hom. yactora -y C wwunbapl oBuratens
asuvrartens
F02.03 Hom. ckopocTb -- 06/ C wunbabl ABuraTens
Asurartens MWH
F02.04 Hom. HanpspkeHne -B C wunbabl gsuratens
Asurartens
F02.05 Hom. Tok asuratens -A C wwunbapl gBuratens
F17.08 OnopHbint curHan NAA- | -- o.e. TonbKO MOHWUTOPWH.
ynpasneHus MokasbiBaeT, Kakon OMOPHbI
curHan (B OTHOCUTENbHbIX
eAMHNLaX) YacTOTHbIN
npeobpasoBaTenb CTPEMUTCS
nogaepxveaTb
F17.09 CurHan o6patHomn --o.e. TonbKO MOHWUTOPWHT.
cesian NANIO- Moka3sbiBaeT MHGoOpMaLMo O
ynpaeneHus TeKyLeM AaBNeHnu ¢ Jartyvka
(B OTHOCUTENbHBIX eAnHMLax)
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10.3 NMoanepkaHme NOCTOAHHOro AaBneHusi Boabl LCI
C peryniMpoBKOM pexuma cHa

ny
@ +24V
\%
Oatumnk ACM
AdaBrneHunsa DCM Al1
@ Al1 :
e S1
Myck
¢ DCM
DYHKUMUOHaNbHbIN HaszBaHue dyHKUMKn 3HauyeHue OnucaHue
Kon
F00.01 BapuaHT pabotbl B 0 YnpaBneHue ¢ naHenn
pexume ynpaeneHus
1 YnpaBneHue ¢ knemm (c
S1) (Nnpv nogaye nuTaHus
W 3aMKHYTOW Knemme
S1 ¢ DCM npoucxogut
aBTOMaTUYeCKUin
nepesanyck)
F00.32 Makpoc nameHeHus 1236* Mepexon B pexvm
napameTpoB nogaepxaHus
NOCTOSIHHOTO AaBneHuns.
3apaet napameTpbl
F00.05 =20.00 Iy,
F08.03 = H.038D, F08.05
=H.2011
F00.05 HwxHaa npegensHas Ot 25.00 po | Iy (3HaveHue
YyacTota 35.00 ycTaHaBnmBaeTcs
B COOTBETCTBUM
¢ hakTnyeckummn
ycnosmammn
KCnnyaTaumm)
F00.06 BapwuaHT uctouHuka 8 NWA-ynpasnexue

3afaHuns yacToTbl A



F00.12

Bpems pasroHa

20.00

3HaveHve
yCTaHaBnmBaeTcs
B CeKyHaax B
COOTBETCTBUM C
hakTn4eckmm
yCcnosusiMu
aKcnnyarauum

F00.13

Bpewms 3ameanenus

20.00

3HayeHve
ycTaHaBnmBaeTcst
B CeKyHAax B
COOTBETCTBUM C
dakTnyeckumm
yCroBusiMu
aKcnnyarauum

F10.00

McTo4HMK onopHoro
curHana Na-
ynpaBneHus

LindopoBoii onopHeiii
CWUrHan B napametpe
F10.01

F10.01

3HayeHne onopHoro
curHana NAQ-
ynpasneHus

5.0

3HaveHve

ycTaHaBnuBaetcs B bap
nexoas u3 hakTU4eckmx
YCINOBUWI 3KCNyaTaumm
(Tpebyemoe faBneHue)

F10.02

McTouHuk curHana
obpaTHom cBs3n
MWA-ynpaBnexus

Ananorosbin Bxog Al1

F10.03

HanpaeneHue
nevcteua MNIO-
ynpasneHus

Mpsimoe aencrewe.
Yem Gonblue curHan
obpaTHoW cBA3N,

TEM HUXe YyacToTa
(3aBoackas yctaHoBKa)

O6paTHoe aencTeve.
Yem MeHblUe curHan
obpaTHoW CBA3MN, TEM
HWXe YacToTa.

F10.04

[nana3oH namepeHus
Jartyvka AaBneHust

10.0

3HaueHve
ycTaHaBnuBaetcsi B bap
ncxoas 3 pakTnyecknux
YCMoBWIA aKcnIyaTaumm
(onanasoH gaBneHust
Aatymka)
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F10.28

Pa6oTa NMUA-
ynpaBrneHus B

COCTOAHUM OCTaHoBa

0,1

3HayeHne
yCTaHaBnmBaeTcs U3
haKTU4eCKnX ycrnosum
akcnnyatauumn. Ecnn
CNALWMIA PEXNM HYXEH,
TO yCTaHOBUTb 1; ecnn
CNSALLMIA PEXUM He
HY>EH, TO YCTaHOBUTb

F09.50

LlaBneHme BbIXO4a n3

cnAaLwero pexunma

3.0

3HaveHve
ycTaHaBnvBaetcsi B bap
ncxoas M3 PakTUHecknx
YCINOBUIN 3KCMNyaTaLumm
(MUHUManbHoe
[aBrieHne CUCTEMbI).
Korpa pabouee
[AaBrieHne CTaHOBUTCS
HXE YCTaHOBIIEHHOTO
3Ha4eHws,
npeobpasoBaTenb
4acToThbl
aBTOMaTUYECKU
nepexoamuT B peXxumM
paboThbl

F09.51

Bpemsi 3apepxku

BbiX0o4a 13 cndaulero

pexuma

5.0

3HayeHve
yCTaHaBNMBaETCs B
ceKyHfax Ucxoas u3
haKTU4eCKMX yCroBui
akennyaraumu.

F09.52

YacrtoTta nepexoga B

CNALWMIA peXUm

Ot 26.00
no 36.00

3HayeHne
yCTaHaBnmBaeTcst
ncxoas u3 peluaembix
3afady B BMAe npoueHTa
OT 3Ha4eHusl. 3HayeHne
[AaHHOro KofAa AOMKHO
6bITb BbILLE 3HAYEHUS
koga F00.05. Korga
paboyas yactoTta
CTaHOBUTCS HUXE
YCTaHOBIIEHHOTO
3HayeHus,
npeobpasoBaTenb
YacToThl
aBTOMaTUYeCKn
nepexoauT B CNSALWMIA
pexvm
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F09.53 Bpems 3agepxkum 5.0 3HaveHve
aKTMBaLmMmn CnsLero ycTaHaBnueaetcs
pexuma B CEeKyHAax B
COOTBETCTBUM C
akTuyeckumm
yCrnosuaMun
aKkennyaTtauumn
F08.03 OTo6paxeHue B H.0301 | g | OnopHbit curian NMAA-
pexume paboTbl ynpasneHus
L | CurHan obpatHoit cBsian
MA- ynpaenexus
H | OnopHas yactora
P | Pabouas yactora
F08.05 OTobpaxeHve B H.0031 | A | OnopHbiit curHan NAA-
pexume octaHosa ynpaenexns
€3 | Curnan Ha Bxoge Al1
H | Onophas yactora
F06.18 MwuHumanbHbI BXoaHow | 02.00 Boi6op cBA3u Mexay BXOAHbIM
curHan kpusown Al1 B curHanom ¢ knemmbl Al1
¥ curHanom obpartHow cBA3un
NA-ynpaeneHus. 3amevaxve:
Mo ymonyaHuio yctaHoBneH
[AnanasoH aHarnoroBoro
BxogHoro curHana 0 ~10
B. Ecnu BxogHoM curHan —
TOKOBbIN B AnanasoHe 0 ~ 20
MA, HanpspKeHne coxpaHseTcs
B AnanasoHe 0 ~10 B; ecnn
BXOAHOW CUrHan — TOKOBbI
B AnanasoHe 4 ~ 20 MA,
ncnonb3yeTca AnanasoH
Hanpsikenuin 2 ~ 10 B
F02.00 Twn pBuratens - OBbIYHbIN
F02.01 Hom. mowHocTb -- kBT C wunbabl gpuratens
Asurartens
F02.02 Hom. yactora -y C wunbabl aBuratens
Asuratens
F02.03 Howm. ckopocTb -- 06/ C wunbabl ABuraTens
asuvratens MWH
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F02.04

F02.05
F17.08

F17.09

Hom. HanpsixeHue
asuratens

Howm. Tok asuratens

OnopHbIi curHan NMAA-
ynpasreHus

~A

--o0.e.

CurHan obpaTHowm cBsiau | -- 0.e.

NWA-ynpaenexus

C wunbapl gsuratens

C wwnbabl ABuratens

Tornbko MOHUTOPWHT.
MokasblBaeT, KaKoi OnopHbIN
curHan (B OTHOCUTENbHbIX
e[MHMLax) YacTOTHbI
npeobpasoBaTtenb CTpeMUTCs
nogaepxueatb

TONbKO MOHWUTOPWH.
MokasbiBaeT uHopmaLmo

0 TeKyLLEM AaBreHun

C Aatumka (B OTHOCUTENbHbIX
eanHuLax)

* pu yctaHoBrneHWn 3HaveHun napametpa F00.32 otnuyHoro ot «O»,
HEeBO3MOXeH cOpoc napameTpoB 4epe3 napameTp F00.28. [Ons c6poca
napameTpoB He06X0AMMO yCTaHOBUTL 3HaveHune «0» B napametpe F00.32.
10.4 JaTtyuk TemnepaTtypbl PTC

Ecnn npeobpasoBatent Yactotel cepun LCI ucnonbayeTrca ¢ gaTynkom
PTC, To cneayeT HacTpOUTL €ro Mo HKeyKasaHHOW CXeme.

+10B Al ACM RA S1 RB DCM
R=4.7 kOm PTC
1/4 Bt
DYHKLUMOHaNbHbIN HasBahue cyHKLUMMN 3HaueHue Onucaxue
koA
F07.03 Bbi6op dyHKLMM 31 [ocTmkeHne ogHoro
peneiiHoro Bbixoaa R 13 NpefenbHbIX 3HaYeHNi
curHana aHanoroBoro Bxoaa
Al
F06.00 Bbi6op dyHKUMM 33 [MNonb3oBaTtenbCckuin oTkas
Knemmbl S1
F09.46 HwxHwi npepen BxogHoro | 4.1 B8HauyeHue ycTaHaBnuBaertcs
HanpsbkeHus Al1 B Bonbrax
F09.47 BepxHui npegen 10.0 3HaueHWe ycTaHaBnmMBaeTCs

BXOAHOTO HanpsixeHus Al1

B Bonbrax
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