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BBegeHue

Bnarogapum Bac 3a npuobpeTteHue npeobpasoBaTtens YactoTsl cepum LCI.
Mepen Hayanom paboTbl BHUMATENbHO WM3Yy4WTE HACTOsILLEE PYKOBOACTBO.
HapylieHue ykasaHHbIX B PyKOBOACTBE TpebGoBaHMi SKCMiyaTaumm MOXeT
NPUBECTM K BO3HWKHOBEHUIO HEUCMPABHOCTEN, OTKa30B, COKPALLEHWIO Cpoka
aKcnnyaTaumy o6opyaoBaHUs UK Jaxe K HAHECEHWIO TPaBM.

YcTaHOBKY M BBOA B 9KCMfyaTauuio Bcerga crnegyeT nfaHMpoBaTb U
BbINOMHATL B COOTBETCTBMU C MECTHbIMU 3akoHamun u Hopmamu. INSTART He
npuHUMaeT Ha cebsi HMKakMx 0653aTenbCTB B CryyYae HapylleHWA MECTHOro
3aKkoHodaTenbCTBa U/MnNn Apyrux HopM 1 Npasun. Kpome Toro, npeHebpexeHve
HOPMaTUBHBIMU LOKYMEHTAMM MOXET CTaTb NPUYMHOM HEMOMaaokK NpuBoaa, Ha
KOTOpblE HE PacnpoCTPaHAETCS rapaHTUst U3roTOBUTENS.

B cnyyae HeobxoOAMMOCTM  KOHCynMbTauuum MO MCMOMb30BaHWUIO
npeobpa3oBatens 4acToTbl WNW CEPBUCHOMY OOCMNYXMBaHWIO YCTPONCTB
obpaTuTech B TexHnyeckyto nogaepxky OO0 «UHcTapT».

Mpw BBOAE B 3KCMyaTauUMiO BbINMOSHUTL Crieayouime eNCTBUS:
BbINOMHWTL NPUEMKY U OCMOTP:
- LlenocTHocTb M3aenus u KOMMIEKTHOCTb COrfiacHO MacrnopTy.

- COOTBeTCTByeT NN HOMUHanbHOE 3Ha4YeHue, yKa3aHHOe Ha 3aBOACKON
Tabnuuke, 3Ha4YeHuIo, yKka3aHHOMY B BallleM 3aKase.

MpoBepnTb COOTBETCTBME CETEBOTO NMUTAHUS U HOMUHANBHbLIX NapaMeTPOB
3neKkTpoaBuraTens AuanasoHy HanpsKeHUst CUNOBOMO MUTaHUS.

BbINOMHUTL YCTAHOBKY M MOAKIOYEHME B COOTBETCTBMU C TpeboBaHMsSIMM,
yKasaHHbIMW B rNiaBe 3 HAaCTOsILLEro pyKoBOACTBA.

BbINONHUTL MapameTpypoBaHWe B COOTBETCTBUU C TEXHOSIOTUYECKAMMU
YCIOBUSIMUA.

B cnyyae BbISIBMEHUS HapyLleHUs OOHOMO W3 MYHKTOB HeEMeASIEHHO
CBSDKMTECH C MpousBoauTenem unu Bawmm nocraBLmyKom.

MpoussoguTens ocTasnsieT 3a coboil NpaBoO M3MEHSITb TEXHUYeckue,
nporpamMMHble MapameTpbl U YCroBUSI MCMONb3oBaHus obopynoBaHus Ges
npeaBapuTenbHOro yBEAOMIEHUS.

Marotosutens: OO0 «MHcTapT»
r. CaHkT-lMeTepbypr, npocnekT BonblueBnkos, oM 52, kopn. 9, Ten. 8 800 222-00-21



OtckaHupyiite QR-koa, 4TOObl MOCMOTPETb MOSHbIN
KOMMMEeKT [AOKyMeHTauuuM npeobpasoBaTens 4acroThbl.
[okyMeHTaumio Tarke MOXHO ckayaTb Ha oduuuanbHOM
camnTe instart-info.ru B pasgene «llogaepxka n cepBucy —
«[lokymeHTaums».

[Mpn BO3HMKHOBEHWM BOMPOCOB MO HAacTpPOWKe Wnn
noaknoYeHnio  obopyaoBaHus, oTckanupynte QR-kog,
yTobbl nepeniTn B GubnmnoTeky Hactpoek. B 6Gubnuoteky
HacCTpOeK Takke MOXHO NnepenTu Ha odumumanbHOM cawTe
instart-info.ru B pasgene «Mopoepxka u cepsBucy —
«lMogkntoueHne n HacTporkay.

BraeonHCTpyKumMM No HacTpoiike 06opyaoBaHus:

https./fwww.youtube.com/ https://rutube.ru/channel/ https://vk.com/video/
@instart4018/videos 33470782/Nideos/ @instartinfo

[na cBS3MW C TexHM4YecKom MNOAAEPKKOW MO BOMpOCaM HaCTPOVIKM,
NMOAKITHOYEHNS NN HEVCNPaBHOCTV 0OOPYAOBaHUS OTCKaHupyTe QR-koAa:
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Mnaea 1. O6wme Mepbl NPEJOCTOPOKHOCTU

B OTBETCTBEHHOCTL MOSIb30BATENS BXOAWUT MPOYTEHNE U MOHUMaHWE BCeX
VHCTPYKLWIA B JaHHOM PYKOBOZACTBE BMIOTb 10 YCTAHOBKM, UCMOSb30BaHWS UK
obcnyxvBaHuss  npeobpasoBatens  4acToOTbl;,  criegoBaTb  MpasBunam
anekTpoGe3onacHoCTX,  BKMoYas  UCMOMb30BaHWE  COOTBETCTBYHOLLETO
3aLMUTHOTO 06OPYAOBaHMA U NoNyyeHne HEOBXOAMMBIX KOHCYNbTauuin nepes
1CMosb30BaHMeM aToro 060pyaoBaHNs Cnoco6oM, OTIIMYHBLIM OT OMUCAHHOMO B
[JaHHOM PYKOBOACTBE.

B pykoBOACTBE MCMOSb3YIOTCS CreaytoLie CUMBOSbI:

BHumaHue!

[aHHbIN CMMBON UCMONbL3YETCA B PYKOBOACTBE, YTOObI NpuBReYb
BHMMaHVWe Mnomnb3oBaTens K HeobXOAMMOCTM NposBMATb ocoboe
BH/MaHWe nNpu MOHTaxe, dKCnnyatauum u  obcnyxvsaHun
obopygoBaHusi.

OnacHocTb!
HecobntogeHue TpeGoBaHUiA NPy BbINOMHEHUN OaHHOW onepauum
MOXET NMPUBECTU K TSHKKUM TpaBMaM U rieTarnbHbIM NOCNeaCTBUSIM.

3amevaHue
YKka3blBaeT Ha BaxHyo nHdopmMaumio, npeHebpexeHne KoTopon
MOXET MPUBECTU K MOBPEXAEHMIO 060pYAOBaHWSI.

1.1 Mepbl NpeaOCTOPOXKHOCTH

O6wmre Mepbl NPegoOCTOPOXHOCTU

+ [o Hayana npUMEHEHVs BHMMATENbHO O3HAKOMbTECH C
HacTosALLEN UHCTPYKLMEN.

« K pabote no ycraHoBke W 3KcnnyaTaumu npeobpasoBaTens
OOIDKEH [AOMycKaTbCA TOMbKO KBaNMMPUUMPOBaHHBIN U 0BYYeHHbIN
nepcoHarn.

* Ybegutecb B TOM, 4TO MapameTpbl npeobpa3oBaTens
COOTBETCTBYIOT NapamMeTpam areKkTpoaBuraTens.

* MNocne nopknoYeHns MecTa CUMOBbIX CoeanHeHun TpebyeTcs
3aM30nnpoBaThb.

* [lpv BbINOMHEHWUN PEMOHTHBIX U MpodunakTuyeckmx pabdbot
npeobpasoBatenb  AOMKeH OblTb  OTKMIOYEH OT  CeTn u
anekTpoasuraTens.

* He nopgkntovante cetb kK knemmam U, V n W. 310 MOoxeT
NpVBECTM K NOBPEXAEHUIO NpeobpasoBaTens 4acToThbl.

* NpeobpasoBaTenb YacTOTbl He MOXET ObITb MCMOMb30BaH Kak
pasbeavHUTesNb Leny Unmn nsonupyoLliee yCTponcTBO.

* He ponyckaeTca nonagaHve Bnarnm BHYTpb npeobpasoBatens
4acToTbl.



*+ He ycraHaBnuBaiiTe KOHAEHCaTOpbl [Afsi  MOBbILIEHUS
KO3(hhMLMEHTa MOLLHOCTU 3MeKTpoaBUraTensl unmM BapucTop Ans
MonHue3awnTbl Ha Bbixoge Y. B npotueHoM cnydvae Y moxeT
YWTW B OLUMOKY NO TOKOBOW Neperpyske nnm aaxe BbIATA U3 CTPOSI.

MNpeaynpexaeHne 06 onacHOCTH

. ,D,O TexX Mnop, noka MUCTOYHUK MUTaHUA NOAKMHOYEH (BKJ'IIO‘-Iaﬂ
cnydau, korga MY B cOCTOSIHUM OLIMBKN UNKU HaxoaMTCsl B pexume
OXWAAHUS KOMaHAbl), BXOAHblE U BbIXOAHblE TOKOBEAyLUME LUWHbI
HaxoAaTCs NoA HanpsKeHeM.

» Ecnu MY nogkntoyeH K CeTv Unn NCTOYHUKY NEPEMEHHOIO TOKa,
nuTaHne Ha ABuratenlb MOXeT ObiTb nogaHo B NOGOW MOMEHT.
HenpegHamepeHHbI Nyck BO BpEMSI HACTPOWKK, 06CnyXMBaHWS Unm
PEMOHTHbIX pa60T MOXET MNPUBECTU K TAXKKUM TpaBMaM U netanbHbIM
nocneacTeusaM.

« B T4 ycraHOBNEHbl KOHAOEHCATOPbI, KOTOpble OCTalTCs
3apsXXeHHbIMU ellle HEKOTOPOE BpeMs Mocre OTKIMIYEeHNA NUTaHUA.
MoaTomMy HeobxoaMMO BbbKAATb HE MeHee 5 MUHYT nepea Ha4vanom
obcnyxuBaHus Bo nsbexaHne yaapa anekTpuyeckuM TOKOM.

KopoTkoe 3amMbikaHue

B cnyyae cepbe3HoW neperpy3km M MNOSIBNIEHUS KOPOTKOrO
3amblkaHus, paboTa npeobpasoBaTenss 4acTOTbl AOIMKHA ObITb
HemMeZneHHo npekpaileHa. [Mocnepyowmii BBOA4 B 3KCMnyaTaumio

OCYLLEECTBNSAETCS TOMbKO nocne cobnoaeHust TpeboBaHuii (2/1aea 8).
3aszemneHue

B OTBETCTBEHHOCTb nonb3oBaTtens (I/II'IVI cneuuanucra,
3aHMMawwnMmca MOHTaXoM U NOoAKMKYeHnem |-|l'|) BXoauT
nogknw4vyeHne 3asemMineHma B COOTBETCTBMM C  MECTHbIMU
CTaHOapTamu SﬂeKTp06930l'laCHOCTVI.

1.2 O6wue TpeboBaHMA

[ns obecneyeHus HagexHou n 6esonacHomn paboTbl YCTPONCTBA,
HeobxoAMMO MCronb3oBaTh AOMNONHUTENbHOE 06opyAOBaHMe.
lModpobHee cm. 2nasa 3.2 u 3.3 Hacmosweao pykosodcmea

D

MpodmnakTnyeckoe obcnyxmBaHue

KpaiiHe BaXHO BbIMOMHATL MpodunakTuyeckoe obcryxvBaHne u
perynsipHble NPoBepkM NpeobpasoBaTernsi YacToTbl, B KOTOPOE BXOAUT
O4UCTKA, PETYNSIPHbIA KOHTPOMb M 3amMeHa U3HALLMBaeMbIX AeTanei.
lModpobHee cm Ha calme ([lepeyeHb pabom Mo aaHoeoMy U
mexHuU4YeckoMy obcryxueaHuro npeobpasogamerieli Yacmomsai)

D
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Pab6oTa Ha YacToTe HWXKe U Bbille HOMUHANbLHOMW

Ecnun B TexHonormyeckom npouecce BO3MOXHa NPOAOSKUTENbHAs
paGoTa anekTpoABuraTens Ha HU3KUX obopoTax, TO HeobXxoaumo
UCMomb30BaTb AOMOSIHUTENBHOE OXMaXAEHWEe 3reKTpoaBuraTens
WK UCMonb3oBaHWe aneKTpoaBuraTens, agantmposaHHoro ans M4y.
Ecnu HeobxoaymMa paboTa Bbille HOMUHANbBHON CKOPOCTY, MPUMUTE
BO BHMMaHWe TpeboBaHusA 3aB04a-M3roToBUTENS SreKTpoaBUraTens.

Bu6paumsi MexaHM4ecKoro ycTponcTea

OnekTpoaBuratenb Ha HEKOTOPOM Auana3oHe 4acToT MOXeT
BOWTN MEXaHWUYECKUIA PE3OHAHC, YTO CTAHET NMPUYNHON NOBBILLEHHOIO
wyma u Bubpauumi. C uenbio usbexaHua paHHoro addekTa,
HeobxoOMMO YCTaHOBUTb [AManas3oH MPOMyCcKaHWsS Pe30HaHCHbIX
YacToT C MOMOLWbI (PYHKUMM CcKauykoobpasHOM MepecTpomrKm
BbIXOAHOW 4acTOThbl.

Pa6oTa c YKPM

MpumeHenne YKPM coBmMecTHO ¢ npeobpasoBaTtenem 4acTtoThbl
BEAET K WMMMyNbCHbIM KonebaHusAM B 3MeKTPUYECKUX CucTemax.
lMpeobpasoBaTenb YacToThbl B 3TOM Crly4ae BbI3bIBAET yBENNYEHME
TOKa PEe30HaHCHOW TapMOHWKW, a Takke yXyALUeHVWe nuTalLLero
HanpsKeHus1, YTO MOXeT NpPUBECTU k cbosim B paboTe 06opyaoBaHus
N faxe BbIXOAY U3 CTPOS.

B cBA3n ¢ 3tMmM HeobxoaumMo npegycMOTpeTb AN 3almThbl
MY npumeHeHne cneumanbHbIX (PUNBTPYIOLWMX) PEeaKkToOpoB WK
apoccenei  3aWwuMTHBIX  (MMOO  Apyroro  AOMNOMHUTENbHOrO
obopynoBaHusl, pekoMeHgoBaHHOro npoussoguTenem YKPM).



1.3 YTunusaumusa

Kopnyc npeobpasoBatens yactotbl cepun LCl m3rotoBneH w3
matepuanos, He nopgepxusalonx ropexHne. B cocTase
maTepuanoB, MPUMeHsieMblX B MpeobpasoBaTensx 4acToTbl
«MHCcTapT», He coaepXuTCs BeLecTB, KOTOpble MOMyT oOKasaTb
BpeAHOE BO3AENCTBME HA OKPY>KaloLLyto cpedy B npouecce n nocne
3aBeplUeHnss akcnnyatauum wusgenus. B coctase marepuanos,
NPUMEHSIEMbIX B U3[eNuKn, He coaepXaTcsa AparolueHHble meTanmbl
B KOMM4YecTBax, MpUrogHbiX Ans caadun. lNocrne OkoH4aHWs cpoka
cnyx6bl MY nopsepraeTcs MeponpusTUAM MO  MNOAFOTOBKE W
OTNpaBKe Ha yTUNM3aUMIO B COOTBETCTBUM C HOPMaTUBHO-
TEXHUYECKUMN [OKYMEHTaMW, MNPUHATLIMKU B 3KCMyaTupyloLemn
opraHu3aumm no yTunusauum nnactuka, YepHblX, LBETHbIX METasnos
N 3NEKTPOHHbLIX KOMMOHEHTOB.

OGopyaoBaHue, coaepxallee 3nekTpuyeckMe KOMMOHEHTHI,
Hemnb3d yTUNM3vpoBaTb BMecTe C ObiToBbiMM oTxodamu. OHoO
AOIMKHO ObITb YTUNM3NPOBAHO OTAENbHO B COOTBETCTBUM C MECTHBLIM
AEeNCTBYIOLMM Ha JaHHbIN MOMEHT 3aKOHO4aTeNbCTBOM.

1.4 YcnoBusi XxpaHEHUA U TPAHCNOPTMPOBaHUA

\/

Mpnbopbl TPaHCMOPTUPYIOTCA B 3aKPbITOM TpaHcnopTe Moboro
Buaa. KpenneHme Tapbl B TPaHCMOPTHbLIX CpeAcTBax [AOSMKHO
npou3BOAUTBECA  COMMAacHo MpaBunaM, AevCcTBYOLWMX — BuAax
TpaHcnopTa.

YcrnoBus  TpaHCMOPTMPOBaHWSA  AOIMKHbI  COOTBETCTBOBAaTb
ycnosusim 5 no FOCT 15150 - 69 npu TemnepaType OKpyXatoLlero
Bo3gyxa - 25...+ 55 °C c cobniogeHueM Mmep 3aluTbl OT yO4apoB
1 BUbpaunn.

Mpu AnUTensHOM XxpaHeHUn HeobX0AMMO YyUMTBIBaTL CreaytoLme
TpeboBaHus:

XpaHuTb NpeobpasoBaTernb YacTOTbl B OPUTMHANbHOM yMakoBKe.

YcrnoBus xpaHeHuMs B Tape Ha CKrnage MW3rotoButens u

noTpebuTens JOMKHbI COOTBEeTCTBOBaTh ycrnosusM 1 no MOCT

15150-69. B BO3gyxe He OOMKHbI MPUCYTCTBOBAaTb arpeccuBHbIE
npumecu, Temnepatypa xpaHeHus - 20...+ 60 °C.

Ecnu Temnepatypa anutensHoro xpaHenus Hwke 0 °C, nepen
BBOAOM B 3KCMnyaTaumio HeobXoAMMO NomecTUTb 0bopyaoBaHue
B Cyxoe nomelueHue ¢ temnepatypov + 10...+ 25 °C Ha cpok He
MeHee 4 Yacos.
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B cnyyae xpaHenua [14 OGonee 6 wmecsiueB, nepeq
1cnonb3oBaHnem Heobxoavmo npoun3BecTu dopmoBKy
3MEKTPONUTUYECKNX KOHAEHCATOPOB 3BEHa MOCTOSHHOIO TOKa Ans
npeaoTBpaLLEHNS «CTapeHns» 1 NoTepu eMKOCTU.

dopmoBKa OCYLLECTBSETCS NyTeM NaBHOW NOAAYM HaNPsSHKEHNS
nuTaHusi Ha npeobpasoBaTeflb 4acToTbl [0 HOMMWHANbLHOMO B
cnegyoLlen nocnegoBaTenbHOCTU:

- nnaBHo nogatb 25 % OT HOMWHANBHOTO HaMpsHKEHWUsi
yCTPOMCTBA M MPOAOIKNTL NoAaYvy yCTaHOBMEHHOIO HaMpshKeHUs B
TeueHue 30 MUHYT;

- NNaBHO yBENWMYUTb HanpsixkeHnne 4o 50 % OT HOMUHaNbLHOro n
NPOAOIMKNTL NOAaYy YCTAHOBMEHHOro HanpshkeHus B TeyeHue 30
MUHYT;

- MNaBHO yBENWYUTbL HanpsbkeHne A0 75 % OT HOMWHANBLHOMO U
NPOAOIPKUTE NoAaYvy YCTAHOBIIEHHOTO HanpshkeHus B TeyeHune 30
MUHYT;

- MNaBHO yBenuunTb HanpshkeHne Ao 100 % oT HoMUHaNbLHOro 1
NPOAOIPKUTE NOAAaYy YCTAHOBIEHHOTO HanpsikeHus B TeveHue 30
MUHYT;

- Janee 3aKOH4YWTb npoueaypy ¢OpMOBKM M UCMONb3oBaTb
YCTPOWCTBO B COOTBETCTBUM C PO 1 TpebyemMbliM TexHonornyecknum
NpoLieccom.



Fnaea 2. O6was nHdopmauus o cepuu LCI

MpeobpaszoBatens YactoTbl cepun LCI npeactaBnsiet cobon onTumarnbHoe
undpoBoe pelleHne [AnA  ynpaBneHns TpexdasHbIMU - aCUHXPOHHBLIMU
3MEeKTpoABUraTeNnsAMMU C  KOPOTKO3AMKHYTbIM — POTOPOM  NPU  BXOAHOM
HanpsixeHun 230 B, 400 B unun 690 B (3aBucut ot moaenu). Cepus nogxoaut
ans obLienpoMbILLNEHHbIX MexaHuamoB. MoxeT ObiTb ucnonb3oBaHa Ans
ynpaBneHuss MOMEHTOM W paboTbl C 3HKOAepamu. YCTpowcTBa MOryT
NPUMEHSITLCS ANS PaboThbl CO CTaHKaMK, Hacocamu, LWpedepamu, Apobunkamm,
Komnpeccopamu, Tenexkamu U MHOTMM ApyruMm obopyaoBaHueM. [uana3oH
motyHocTen cepumn LCI: ot 0.4 go 4.0 kBT (npn BXxogHOM HanpsixkeHun 198-253
B (+5 % He 6onee 20 mc), ot 0.4 go 800 kBT (npun BxoAHOM HanpsikeHun 342-
440 B (+ 5 % He 6onee 20 mc)), ot 18.5 o 1400 kBT (npv BXOgHOM HanpsikeHuu
594-759 B (+ 5 % He 6onee 20 mc))

2.1 MpuHUMN ycTpolrcTBa NpeobpasoBaTtens 4acToTbl cepum LCI

LCI  npeactaBnsieT cobon cepuo  npeobpasoBaTenent  4acToThl,
MCNOMb3yeMblX AN YNPaBMAeHWsl  aCUHXPOHHBLIM  dreKTpoAaBuUraTenem
nepeMeHHoro Toka. Ha pucyHke HwKe npuBedeHa npuHUMNManbHas
anekTpuyeckas cxema [14. Bebinpsmutens npeobpasyeTr TpexdasHoe
nepeMeHHoe HanpsbkeHne B MOCTOsSHHOe. [pynna  aneKkTponMTUYEecKuX
KOHOEHCATOpOB 3BEHa MOCTOSHHOrO TOKa CTabwunmaupyrloT MOCTOSIHHOE
HanpsbkeHve. [pu nomowwm [IGBT-mopynen MOCTOSHHOE —HanpsbkeHue
npeobpasyeTtcs B nepemeHHoe. B crnyyae paboTbl C BbICOKOMHEPLIMOHHLIMMW
Harpyskamu, Korga HarnpspkeHve B Lienu NpeBbIllaeT MakcUMarbHbI YPOBEHb, K
KneMmam 3BeHa NocTosiHHOro Toka (3IMT) noaknioyaeTcsi TOPMO3HOW KOMIMIIEKT.

TOPMO3HO pe3uncTop
—{— 1

Buinpamurens  LUyHT BbixoaHow kackaa
—1

K| Peaucrop
3apapa Topmo3Hon

Koy -
CeTb 3seHO [
NOCTOSIHHOMO A

—
TOKa 4
[—]

I T

V. 3

S

[Oswratens

| Cucrema ynpasneHus I

Puc. 2.1 — lNMpuHyunuansHas anekmpuyeckas cxema 05151 modeneli 0o 22 kBm
(8Knro4UMeEsbHO)
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Topmo3HoW pe3nuctop

TopmMosHoit Moayns

Boinpamutens  LUyHT

=

BbixoaHow kackag,

& & K| Pesucrop

3apsga

3seHo

Cete

NOCTORHHOIro
TOka

?

[Nevratens

Cucrema ynpasnexus

7
‘@

Puc. 2.2 - MpuHyunuansHas anekmpu4yeckas cxema modenel cebiwe 30 kBm
(8Knto4UMeEsbHO)

MOXeT ObiTb MNOAKMOYEH TOPMO3HON PE3NUCTOP,

K ycTpoicTBaMm MOLUHOCTbIO MeHee 22 kBT (BknouMTenbHO)

K mMojgenam

MoLLHocTbio 6onee 30 KBT (BKNOUYMTENBHO) MOXET ObITb NOAKMIOYEH
[OOMONMHUTENIbHO TOPMO3HOW NpepbIBaTENb C KOMMIIEKTOM TOPMO3HbIX
pPe3ncTopoB.
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2.2 HomeHknaTypa usgenui

Moxanywcta, npoBepbTe YCTPOWCTBO [0 MNPMMEHEHUss Ha npeameT
OTCYTCTBUSI BHELLHWX MOBPEXAEHNIA U COOTBETCTBUS 0603HAYEHMS yCTPOMCTBA
Bawemy 3aka3y. Hagnuck Ha 3aBoackon Tabnuuke: Hanpumep, LCI-G0.4-2B

LCI-GX/PY-UB(S)+

1 23 45 6 7 8

Mpeobpaszosatens 4actoTsl cepun LCI
Mopens | LCIG0.4-2B
BxoaHoe Hanpawenue, Usx | 1~ 198..,2538  50/60 My + 2%
Beixoproe nanpsweme, Useix | 3~ 0...Uex 0...599My

MolwHocT, KBY Prp=04

Tox, A | lip=23
Crenewb saumtel | P20
i i

Q0090X00XMKXXXX X

Cepus

Pexum G — obLenpomMbiLLneHHbIn*

. MowHocTb an.asuratens (kBT) Ans obwenpombilineHHoro pexuma (G)

. Pexxvm P — HacocHbIn™™

. MowHocTb an.asuratens (kBt) ana HacocHoro pexwuma (P)

. HomnHanbHoe HanpspkeHue:
1: Bxog 1~230 (220) B, 50/60 INy; Bbixog 1~230 (220) B
2: Bxog 1~230 (220) B, 50/60 I'y; Bbixog 3~230 (220) B
3: Bxog 1~230 (220) B, 50/60 'y, BbIXx0g 3~400 (380) B
4: Bxop, 3~400 (380) B, 50/60 I'u; Bbixoa 3~400 (380) B
6: Bxog 3~690 (660) B, 50/60 I'y. BbIxog 3~690 (660) B

7. BCTpOEHHBI TOPMO3HOW MoAyrb

8. LCI(S) - cepus c 6onee npocTbiMu PyHKLMOHANbHBIMWU BO3MOXHOCTSAMM

9. [lononHuTenbHbIe Onuun:

C3C - pononHuTenbHOE NOKPbLITUE NNaT NakoMm;

KMTI-IT - 3aWwmntHOE NOKpbITUE NiaT KoMnayHAoM;

IP54/IP55 - cteneHb 3awuTsl IP54/IP55;

FM - «moxapHbIn pexumy;

SM - paboTa C CUHXPOHHBIMW ABUraTENsSMY;

LCI-PG1, LCI-HDO, LCI-HDI, LCI-DP — nnatbl paclumpeHus;

UIMP-uHamMBmnayansHoe NPOeKTHOe peLleHune.

CURWN R

*O6wWwenpoMbIWneHHbI pexum (G)

Mcnonb3ayeTcs ¢ Harpyskoil C MOCTOSHHbIM — BpaLlaloWUM MOMEHTOM. B aTom cnyyae BenuunHa
Bpallalolero MoMeHTa, HeobxoauMMoro Ansi NpuBeAeHWs B [AENCTBME Kakoro-nubo mexaHusma,
NOCTOsiHHA HE3aBUCHMO OT CKOpPOCTM BpalleHusi. [1pyMepom Takoro pexuma paboTbl MOryT CRyXWUTb
KOHBEMEPbI, IKCTPYAEPbl, KOMMPECCOPbI, CKBaXWHHbIE HACOCHI.

**HacocHbIn pexum (P)

Mcnonb3yeTcsi ¢ Harpy3kon C nepemMeHHbIM BpallalowUM MOMEHTOM. OTOT MOMEHT umeeT
OTHOLUEHME K Harpyskam, Arnsi KOTOpbIX TpebGyeTcst HU3KUI BpaLLaloLLniA MOMEHT MPU HWU3KOI YacToTe
BpallieHWsi, a Npu  yBENMYEHUM CKOPOCTU BpalleHusi TpebyeTcs Gonee BbICOKWIA BpaLLaloLLnii MOMEHT.
TUNWYHBIM MPYMEPOM  TaKOrO pexvmMa SIBMSIOTCS HAcoChl (HACOCh! C BLICOKMM MYCKOBbIM MOMEHTOM
Heobxoaumo nogbupate Mo  obLenpombineHHoMy pexumy (G); K TaKMM HacocaM MOXHO OTHEeCTU
CKBaXMHHbIE HAcOChl, HACOCHI N NepekaYky BS3KUX )KMAKOCTEN, BaKyyMHble Hacochl).
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2.3 MoaenbHbIN psa U HOMUHaNbHbIE NapaMeTpbl

Tabnuua 2.1 — MogenbHbIl psf M HOMUHaIbHbIE NapameTpbl cepun LCI

MowHocTb, BxopHou BbixoaHom CooraetcTaylowmit
Mogenb BT ToK, A ToK, A 3neKTpoaBUraTens,
kBT
Bxopa: 1 dasa, 198-253 B, Bbixoa: 1 dasa, 198-253 B
LCI-G0.4-1 04 4,0 28 04
LCI-G0.55-1 0,55 54 38 0,55
LCI-G0.75-1 0,75 8,2 52 0,75
LCI-G1.5-1 15 14,0 10,0 15
LCI-G2.2-1 2,2 18,0 13,8 2,2
Bxoga: 1 da3a, 198-253 B, Bbixoa: 3 chasbl, 198-253 B
tg::ggj'_zz'; © 04 50 23 04
LCI-G0.55-2B 0.55 54 4.0 0.55
P © 075 82 50 075
ereLsas © 15 140 70 15
tg::g;:;:gg 25) 22 230 100 22
LCI-G4.0-2B 4.0 30 15.0 4.0
Bxop: 1 da3a, 198-253 B, Bbixoa: 3 chasbl, 342-440 B
LCI-G0.4-3 04 35 12 04
LCI-G0.75-3 0,75 75 25 0,75
LCI-G1.5-3 15 11 37 15
LCI-G2.2-3 2,2 15 5 2,2
LCI-G4.0-3 4,0 26 85 4,0
LCI-G5.5-3 55 39 13 55
Bxoga: 3 dasbl, 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 34 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) 15 5.0 38 15
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 58 50 22
LCI-G2.2/P4.0-4B 2.2/4.0 5.8/10.5 5.0/8.5 2.2/14.0
LCI-G4.0-4B (S) 40 105 9.0 40
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 55/7.5 14.6/20.5 13/18 55/7.5
LCI-G7.5/P11-4B 7.5/111 20.5/26 18/24 7.5/111
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/P450-4 400/450 785/883 754/850 400/450
LCI-G500-4 500 965 930 500
Bxoga: 3 dasbl, 594-759 B, Bbixoa: 3 dasbl, 594-759 B
LCI-G18.5-6 18.5 23 20 185
LCI-G22-6 22 27 24 22
LCI-G30-6 30 37 33 30

14
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LCI-G37-6 37 46 4 37

LCI-G45-6 45 56 50 45

LCI-G55-6 55 70 62 55

LCI-G75-6 75 % 85 75

LCI-G90-6 % 105 102 )

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 1450

2.4 CoBMeCTUMOCTb C 3f1eKTpoaBuUraTenem

CraHpapTHbIA anekTpoasuratens ans cepun LClI — 370 4-xnomntocHbIn
KOPOTKO3aMKHYTbIA ~ aCUHXPOHHbIA  3MeKTpoABUratens WM CUHXPOHHbLIN
aBuratenb C MOCTOSHHbIMM - MarHutamu  (onums). [Ons  gpyrux  Tunos
anekTpogguratenen N4 nogbupaeTtcs B COOTBETCTBMM C HOMUHATbHbLIM TOKOM
anekTpogBuraTensi.

HomuHanbHbIn  TOK  anekTpoaBuratensi He  AOSKeH
— | npesBbIwaTs BLIXOAHOM TOK Npeobpa3oBaTens 4acToTbl.

—_— DonyckaeTcs paboTa ¢ HECKONMBLKMMM 3neKTpoABUraTensimu,
MMeIoLMMM OANHAKOBbLIE TEXHUYECKUe XapakTepucTuku. B atom
cnyyae nopGop OCYyWecTBRsSieTCsl MO CyMMe HOMMWHalbHbIX
TOKOB € 20%-HbIM 3anacom: | = (I _+1 +-+1| )1.2
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2.5 TexHUYecKkue XxapaKTepUCTUKM

Tabnuua 2.2 - TexHn4eckne xapakTepucTuki npeobpasosarenei Yactotsl cepum LCI

MokasaTtenb

3HaueHue

OCHOBHbIe napameTpbl

[lnana3oH HanpspkeHns
1 Y4aCTOThbl Ha BXoae

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

[lnana3oH HanpspkeHns
1 4acTOTbl Ha BbIXode

1~0-U,, 0-599 My
3~0-U,, 0-599 Iy

[nanasoH MoLuHocTe

0.4 - 1400 kBT

Twn noakno4yaemoro
anekTpoaswratens

OpHohasHbI aCUHXPOHHbBIN
TpexdasHbIii aCUHXPOHHBIN ¢ K3P
TpexdasHbln CUHXPOHHbIN ¢ MM

MeTogap! ynpaBneHus

CkansipHbIn

BeKTOpHbIN C pa3oMKHyTbIM KOHTYpOM (6e3gaTunkoBblii SVC)
BeKTopHbIi ¢ 06paTHOM CBSA3bIO (C 3HKOAEPOM, VC) (HenpuMeHNMOo
k mopensam cepumn LCI(S) n mogensim LCI-GY/PY-1)

MeperpysouHas
cnocobHoCTh (He Yalle
1 pasa B 10 MuH)

G: 150 % oT HOMWHanbHOro Toka B TeyeHune 60 ¢ 180 % ot
HOMWHaMNbHOro ToKa B TeyeHue 3 ¢
P: 120 % OT HOMMHanbHOro Toka B TeyeHue 60 ¢ 150 % ot
HOMMWHaMNbLHOro Toka B TeveHue 3 ¢

Hecyuwias yactota

0.5-16«kMu

MyckoBo MOMEHT

150 % ot 1.0 'y (SVC)
180 % o1 0.0 'y (VC)
(HenpumeHumo k Mogensm cepumn LCI(S) u mogensm LCI-GY/PY-1)

[unanasoH ckopocTten

1:200 (SVC)
1:1000 (VC) (HenpumeHumo k Mmoaensm cepuun LCI(S) n mogensm
LCI-GY/PY-1)

TouHoCTb OTOGpaxeHust
BbIXOAHOW YaCTOThI

Lindposoe 3apanme: 0.01 My
AHarnorosoe 3agaHue: MakcumansHas vactorta x 0.2 %

TOYHOCTL MOCTOSAHHON
cKopocTh

+0.5 % (SVC)

YBenuyeHve MoMeHTa

(Urf)

AsTOMaTMYECKOE
Pyunoe 0.1...20 %

XapaktepucTtuka
3aBucumoctu (U/f)

Mpsimas. KsagpatunyHas.
JlomaHasi No HeckonbkUM Toukam. PasaernbHast

XapaktepucTtuka TNuHeiHas, S-obpasHas,
pasroHa/3amepneHus YeTblpe BpeMeHw pasroHa/zamegnenus (0.0...6500 c)
®yHkumnsa AVR ABTOMaTMYeCKas CTabunuaaums BbIXOAHOMO HaMpshKeHUs
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DYHKUMOHamNbHbIE BO3MOXHOCTH

Maxenb ynpaenexus

CbemHas 4o 10 M ( B KOMMNEKT BXOAMT kaberb ANMHOI 2 M)

YnpaeneHue B
BEKTOPHOM pexumMe

Mo ckopocTW/Mo MOMEHTY

BcTpoeHHble
pacLuMpeHHble yHKLUK

2 TanWMepa, CYETYMK UMMYNbCOB, AfMHbI, PacCTOsHUS, 2
HabGopa napameTpoB Ans ABYX pasHbIX 3rieKkTpoasuraTenen,
BUPTYyanbHOe pene 3afepxku BpemMeHW, BbicTpoe orpaHuyeHve
TOKa, OTCIIeXuBaHWe CKOPOCTU Mnepes 3anyckoM, BCTPOEHHOe
M A-perynupoBanne, GYHKUMS aBTOMATU4ECKOro OCTaHOBa
npeobpasoBaTens 4acToTbl MO AOCTWKEHWUW 3a4aHHOTO BPEMEHM,
KOMMEHCaLMNA OTKIOHEHUSI CKOPOCTY, BbI3BAHHOTO MOBbILLIEHVEM
Harpysky,  YHKUMS  ynpaBneHWsi  4acToToil  koneGaHwii
(NpuMeHsieTcs B 060py[0BaHWUM HAMOTKM TEKCTUINBHON HUTU)

[vHamunyeckoe
TOPMOXEHVE

TopMOXKeHne NOCTOSIHHbIM TOKOM

TONYKOBbIN PEXUM

OvanasoH 4YactoTbl: 0.0...makcumanbHas 4dacTtoTta. OTaensHoe
BPEMsi pa3roHa/3aameaneHns Ans TONYKOBOrO pexvMa

MpocTon MNNK

BapaHwue ckopocTu 1 BpeMeHU paboTbl Ha Kaxkaon 13 16 ctyneHen

MHorocTyneHuyaThbIn
pexum

3ajaHne CKopocTM C UWUPOBLIX KNemMM C NOMOLbl 16
KOMGUHaLWiA

MWA-ynpaBnexve

Peanusauus cuctembl ynpasneHus ¢ 2 gaTtyvukamu obpaTtHoi
CBAI3U

BesocraHoBoYHas
pa6ota

Mpu nponagaHnm nNuTaHus:
MeHee 15 Mc - HenpepblBHas paboTa
6onee 15 Mc - aBTONEpE3anyck

CeTeBble NPOTOKONbI

Modbus RTU - BcTpoeH
Profibus DP - onuus

Onumn 1 akceccyapbl

MaHenb, yANUHWTENbHbIM  Kabenb, MOHTaXHbIA  KOMMMEKT,
3alUMTHbIE MOKPLITWS MNaT, NnaTbl PaclUMPEHUsi, JOMOIHUTENbHOe
obopynosaHue

3almuTHble pyHKUMN

MonHbin Komnneke + AnnapaTtHas 3awuTta B mogensx LCI ot 55
KBT v Bbiwe. (OnumoHaneHo - Ans mogenei ao 55 kBT)
AnnapaTtHas 3awura ocylecTenseT Gonee BbICOKOE
BbicTpoAenicTBME NpU TOKOBbLIX MEpErpyakax Mo CpaBHEHUIO CO
CTaHAapTHON NPOrpaMMHOW 3aLUTON.

3awutHoe MNOKpbITHe
nnat

C2C 6a3oBoe, C3C onuusi, komnayHza (onuusi)

CreneHb 3awuTbl

P20, IP54/IP55 (onuusi)

INSTART®
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YnpaBneHnue

KaHanbl komaHabl
3anycka

MaHenb, knemmbl, ceTeBoit npoTtokon Modbus RTU, Profibus DP -
onuust

3apaHue 4acToTbl

10 NCTOYHMKOB 3a[jaHNs 4acTOTbI

3apgaHne MomeHTa

10 TMNOB UCTOYHWKOB 3aaHusi BpaLLaroLLero MoMeHTa

WCTOYHWK NUTaHna

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

Bxopabl ynpasnexus

Ons mopenei LCI:

6 undposebix (S), noaaepxusatoT PNP/NPN noruky

2 ananoroBbix (All, Al2) c ananasoHom 0...10 B unun 0/4...20 MA
1 ananoroselii Bxoa (Al3) ¢ ananasoHom -10...+10 B
MMnNynbCHbIX BXOAOB HET

onuuoHansHo +1: (HDI) go 100 kIy,

[ns mopenei LCI (S) u mopenen LCI-GY/PY-1:

2 aHanoroBbix (Al) c guanasoHom 0...10 B unn 0/4...20 mA

5 undpposeix (S), noaaepxusatoT PNP norvky

MMnNynbCHbIX BXOAOB HET

Bbixofbl ynpaBnexus

Onsa mopenein LCI:

1 uncpposoit (MO1) 48 B 50 MA

MMNynbCHbIX BbIXOA0B HET

onumoHansHo +1: (HDO) go 100 kIy,

2 peneiibix (T, R) 250 B go 2.0 A

2 ananorosebix (AO) ¢ gnanasoHom 0...10 B unu 0/4...20 mA
Ins mopenei LCI (S) u mopenen LCI-GY/PY-1:

1 penenHbini (R) 250 B o 3.0 A

1 aHanoroeblv (AO) ¢ avanasoHom 0...10 B unu 0/4...20 mA

YcnoBus okpyxatoluen cpeabl

MecTo ycTaHoBkn

B noMeLLeHNM, BHE 30HbI AEVCTBUS MPAMBIX COMHEYHbIX fyder, Nbinu,
arpeccuBHbIX ra3oB, roployero rasa, MacnsiHoit B3secw, napa, 6e3
BbINafeHus koHaeHcaTa

BbicoTa Hag ypoBHEM
Mopsi

Hwuxe 1000 M Hag ypoBHeM mopsi (0T 1000 f,o 3000 M Npw CHUXEHHbIX
HOMWMHarbHbIX XapaKTepUCTHKax)

Temnepartypa
oKpy>xatoLLen cpeabl
npwu pa6ote MY*

Ot -10 po +40 °C (skcnnyaTtaumsi CO CHUKEHHbIMW HOMUHAMNBbHBIMU
xapakTtepuctukamu 1.5 % Ha kaxabii rpagyc o +50 °C)

OTHocHTENbHas OTHOCHTENbHas BNaXHOCTb Hbke 90%, 6e3 koHaeHcaumm
BINaXHOCTb

OxnaxgeHue MpuHyauTensHoe

Bwbpauus MeHee 5.9 m/c (0.6 g)

Temnepartypa Ot -20 po +60 °C

XpaHeHust

*TemnepaTypa oKkpyxatoLLel cpefbl Npu 3anycke npeobpasoBatens YacToTbl A0MKHa 6bITb Bbiwe 0°C
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2.6 BHelwwHuit BUA u MmaccorabapuTHbIe XapaKTepUCTUKM
u3genus

BHelwHWin BMA pasnuuHbiX TunopasmepoB mogenu LCl npeactaeneH Ha
pucyHke 2.3

Mogens 1, 2 Mognens 1, 2 Mogens 3 Mopneas 4, 5 Mogens 6, 7 Mognens 8 - 12
LCI(9), Lcl e Lci Lcl Lcl
LCI-GY/PY-1

Puc.2.3 - BHewHuti eud modenel M4 cepuu LCI

Puc. 2.4 — Cxema modenu cepuu LCI (modernb mowHocmsio 7,5 kBm)

Tabnuua 2.3 — OnncaHne M HazHaveHre KOMNOHEHTOB BHeLLHe KoHCTpykuumn LCI

Ne HaumeHoBaHue OnucaHue u HasHauYeHue

1 BepxHsas naHenb BawwTa BHYTPEHHUX KOMMOHEHTOB N YCTaHOBKa NaHenun
ynpasneHua

2 | MaHenb ynpaBnexns Cwm. enasy 5: «[laHernb yripasneHus».

3 HwxHAs naHenb 3aluTa OT NPUKOCHOBEHUS K CUMOBBLIM KIleMMam
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4 | Kpbiwka 3alumTa BEHTUNATOpa OT MEXaHWYeCKUX BO3OENCTBUN
BEHTUNsATOpa

5 | HwxkHsis cekumsa CoaepXKnT BEHTUNSATOP 1 paanaTop OXnaxaeHus

6 | BepxHsia cekumst CoaepXuT cunoBble Nnathl M NNaTty ynpasneHns

7 | 3awuTHasa naHenb MpenoTBpalleHne oT NnonagaHus bl BHYTPb

ycTpoWcTBa

8 | MoHTaxHas naHenb MpenHasHayeHa ANs KpenneHns ycTponcTaa
CanbHukn MpenHasHayeHbl A4Ns noaknoYeHns kabenemn

10 | MacnopTHas Cm. pa3den 2.2: «HomeHknamypa usdenuti»
Tabnuyka

11 | OTBepcTWe NoA BUHT | [N KpenneHus ycTponcTea Npy NnoMoLLy BUHTA

MaccoraGapuTHbie XapaKTepuCTUKU
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Puc. 2.5 — MabapumHbie u ycmaHo804YHble pa3mepb! ycmpolicme cepuu LCI
8 r71acmmMaccosom Kopryce
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Puc. 2.6 — N@abapumHsie u ycmaHo804Hble pasmepb! ycmpoticme cepuu LCI
8 Memaru4eckom Kopryce
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Tabnuua 2.4a — MaccorabaputHble xapaktepucTtuku mogenen LCI-GY/PY-1

FaGapuTHble

Mogens Bec pasmMephl, MM YcTaHOBOYHbIE pa3Mepbl, MM
(HeTTO)
w B r 1 B1 d19 d2o
LCI-G0.4-1
LCI-G0.55-1
15 105 162 142 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 mogeneit LCI-GY/PY-2B(S)

LCI-G1.5-2B (S)

LCI-G2.2-2B (S)

B Fabaputhele YcTaHOBOYHbIE pa3mepbl, MM
Mogenb (He::o) pasmepbl, MM ’
w B r 11y} B1 d1g | d2g
LCI-G0.4-2B (S)
LCI-G0.75-2B (S
©) 15 105 162 142 93 151 5 7

Tabnuua 2.48 — MaccorabaputHble xapakrepuctuku mogeneii LCI-GY/PY-2B

FaGaputHble YCTaHOBO e basme!
Mogens Bec pasmepbi, MM HOBOYHble pa3mepbl, MM
(HeTTO)
1] B r 1 B1 d1g | d29
LCI-G0.4-2B
LCI-G0.75-2B
LCI-G1.5-2B 15 118 185 157 106 175 45 -
LCI-G0.55-2B
LCI-G2.2-2B
LCI-G4.0-2B 35 160 247 179 148 236 5 -

Tabnuvua 2.4r — Ma

ccorabapuTHble XapakTepucTukim Moaenei LCI-GY/PY-3

laGaputHuie YcTaHOBOYHbIE pa3mepbl, MM
Mogenb Bec pasmepbl, MM P pel,
(HeTTO)

w B r L B1 d19 d2g
LCI-G0.4-3
LCI-G0.75-3 15 118 185 157 106 175 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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Tabnwuua 2.40 — MaccorabapuTHble xapaktepucTuku mogeneit LCI-GY/PY-4B(S)

B Fabapuhbie YcTaHOBOYHbIE pa3Mepbl, MM
Mogenb (He:’:o) pasmepbi, MM ,
11} B r un B1 d1g d2g
LCI-G0.75-4B (S)
LCI-G1.5-4B (S
®) 15 105 162 142 93 151 5 7
LCI-G2.2-4B (S)
LCI-G4.0-4B (S)

Tabnwuua 2.4e — MaccorabapuTHble xapaktepuctuku mogeneit LCI-GY/PY-4(B)

Fa6apuTHbie YcTaHOBOUHbIE pa3Mepbl,
Mogens Bec pasmepbl, MM MM
(HeTTO)
L B r 1 B1 d19 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 45 -
LCI-G2.2/P4.0-4B
LCI-G4.0/P5.5-4B

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

LCI-G7.5/P11-4B 35 160 247 179 148 236 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 11 13

LCI-G90/P110-4 45
LCIO110/P132.4 4 | 300 | 680 | 325 | 200 | 661 | 11 | 18
LCI-G132/P160-4 71 | 360 | 680 | 325 | 260 | 662 | 11 | 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 xapaktepuctukn mogenen LCI-GY/PY-6

rasap"THble YCTaHOBO‘IHble a3Mepbl, MM
Mogent Bec pa3mepbi, MM pasmepel,
(HeTTO)
w B r uw | B1 | d1@ | d2@
LCI-G18.56
LCI-G22-6
LCIG30-6 25 255 | 455 | 235 | 190 | 440 9 10
LCI-G37-6
LCI-G45-6
LCI-G55-6
LCIGT56 30 280 | 580 | 290 | 200 | s62 | 11 13
LCI-G90-6
LCI-G110-6
47 | 300 | 715 | 325 | 200 | e | 11 18
LCI-G132-6
LCI-G160-6 55 360 | 680 | 325 | 260 | 663 | 11 18
LCIG200-6 733 | 420 | 840 | 325 | 150 | 815 | 20 20
LCI-G220-6 '
LCI-G250-6
LCI-G280-6 120 | 540 | 1035 | 380 | 200 | 1000 | 13 2
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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Heobxoammo yunTeiBaTh, 4TO B KOMMNEKTauumio moaenen Ha 690 B Bxogut

TpaHchopMaTop, pa3Mepbl KOTOPOrO yKa3aHbl HUKe.
r

L -

)

Puc.2.7 — MabapumHbie u ycmaHO804HbIE pa3mepbl pa30esnumesibHo20
mpaHcgopmamopa 0nsi modenel LCI-GY/PY-6

Tabnuua 2.5 — MabapuTHbIEe M yCTaHOBOYHbIE pasMepbl pasfenuTenbHOro

TpaHcdopmaTtopa ana mogenen LCI-GY/PY-6
Mogenb w B r L 1 d1 d2
BK-200/014 TpaHccopmaTtop
pa3fenuTenbHbIii 116 | 125 | 167 96 99 6,5 20
- o - - r 2 I -
L Y i —m—
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Puc. 2.8 — NabapumHbie u ycmaHo804Hble pasmepbl ycmpoticms cepuu LCI
8 kopriyce IP54/IP55
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Tabnuua 2.6a — MaccorabapuTHble xapakrepuctuku mogenei LCI-GY-1 IP54/IP55

B Fa6apuTHble YcTaHOBOYHbIe pa3mepbl,
Mogenb ec pasmepbl, MM MM

(wetro) 1] B r un B1 | d19 | d20

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

3.6 132 252 177 100 238 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 — MaccorabaputHble xapaktepuctuku mogenein LCI-GY-2 IP54/IP55

B Fa6apuTHble YcTaHOBOUYHbIe pa3mepbl,
Mogenb ec pasmMmepbl, MM MM

(HeTTO)
w B r M B1 d19 | d2g

LCI-G0.75-2 IP54/IP55
LCI-G1.5-2 IP54/IP55 3.6 132 252 177 100 238 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 — MaccorabaputHble xapaktepuctuku mogenein LCI-GY-4(B) IP54/IP55

FabaputHbie YcTaHOBO4HbIE pa3mepbl,

Mogenb Bec pasmepbi, MM MM

(HeTTO)
L B r 1T}] B1 | d1@ | 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 IP54/IP55 38

132 | 252 | 177 | 100 | 238 6 10

LCI-G5.5-4B IP54/IP55 59

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 1P54/IP55 9.6 238 | 390 | 194 | 150 | 376 6 10
LCI-G22-4B IP54/IP55 105

LCI-G30-4 IP54/IP55 13
LCI-G37-4 IP54/IP55 129

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 285
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 11 18
LCI-G160-4 IP54/IP55 69.9
420 | 840 | 325 | 150 | 815 11 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
127.8
LCI-G315-4 IP54/IP55 640 | 1035 | 380 | 500 | 1003 | 13 22
LCI-G355-4 IP54/IP55 141.3
LCI-G400-4 IP54/IP55 2715
LCI-G450-4 IP54/IP55 - 860 | 1550 | 400 | 700 | 1513 | 15 29
72,5
LCI-G500-4 IP54/IP55

Tabnuua 2.7 — Tun kopnyca 1 cnocob moHTaxa cepum LCI

MopenbHbI pag Tunopasmep Twn Kopnyca Cnoco6 MoHTaxa
LCI-Gy/Py-1 1,2 MnactmaccoBbin HacTeHHbI
LCI-Gy/Py-3
LCI-Gy/Py-2(B) 1,2,3
LCI-Gy/Py-4(B) 4,5,6,7 MeTannuyeckuii

8,9,10,11 HacTeHHO-HanonbHbIA
LCI-Gy/Py-6 5 Mnactmaccosbin HacTeHHbiIi
6-12 Metannuyeckuii
LCI-Gy/Py-4(B) Bce Metannuyeckuii HacTeHHbiI
IP54/IP55 TVnopasmepsbl
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naBa 3. YcTaHOBKa U NOAKNo4YeHue
3.1 Tpe6oBaHUA Npu MOHTaxe

LLledp-moHTax, NMycko-Hanago4Hble paboTbl, BBOA B 3KCNyaTaumio,
TEXHUYEecKkoe  OOCnyXMBaHWE  [OIKHbI  BbIMOSHATLCA — TOMbKO
aTTeCcToBaHHbIMM  cneuuanucTamu,  UMeWUMn  NpodunbHoe
obpasoBaHMe B obnactu anekTponpuBoda M aBToMaTM3auuu unu
cratyc “CepsucHoro/TexHudeckoro naptHepa INSTART”, a Takke
rpynny no anekTpo6e3onacHoctu He Huxe Il

HapyLlueHuve npasun 1 TpeboBaHW NPy MOHTaXe MOXET NPUBECTU
K NneperpeBy, CHWKEHWIO YPOBHS NMPOU3BOANTENBHOCTU UMW BbIXOAY U3
CTposi npeobpasoBaTtens YacToThl.

Mepen yctaHoBKOM

He npouasoawnTe ycTaHoBKY 060pYL0BaHWS, ECIW NPU pacrnakoBKe
BbISIBNIEHO MonajaHune BoAbl B u3genve, obpasoBaHue KoHaeHcaTa,
HEKOMMIIEKTHOCTb /WM MEXaHWYecKk1e NoBpexaeHus!.

He npov3BoauTe yCTaHOBKY, €CNU HOMMWHanbHOE 3HayeHue,
yKasaHHOe Ha 3aBOACKOWM Tabnuuke, He COOTBETCTBYET 3HAYEHMIO,
yKaszaHHOMY B BalleM 3aKase.

YcnoBwsi TpaHCNOPTUPOBaHWS AOMKHLI COOTBETCTBOBATL 2/1.1.4

He kacantecb ne4vaTtHbIXx nnaT u ONEKTPOHHbIX KOMMOHEHTOB
pykamn 6e3 JOMOMHMTENBHBIX 3aLLUTHBIX CPEACTB, MPeAyCMOTPEHHbIX
OEeVCTBYIOLLUMN 3aKOHaM U HOpMaMu.

HecobniogeHnne atoro TpeboBaHusi npvBeaeT K CTaTU4eckomy
npo6oto KOMMNOHEHTOB.

Bo Bpems yCTaHOBKMU

CnepnyeT ycTaHaBnvBaTb 060pyaoBaHMe Ha He NoABeEpPXKEHHble
BO3ropaHuio NpeaMeThl, Hanpumep, ¢ MeTannuyeckoin, GeToHHOM
NMOBEPXHOCTBIO M Ha Ge30nacHOM pPacCTOsHUM OT TOPHYMX U
B3pbIBOONACHbLIX MaTepuanoB. HecobniogeHne atoro TpeboBaHusi
MOXXET NPUBECTMU K BO3ropaHuio.

He ponyckaeTcsa ocnabneHvie BUHTOB C 3aBOACKMMU OTMETKaMK.

CrienyeT n3beratb nonaganus B MY oroneHHbIX KOHLOB NpoBoaa,
BMHTOB M ApPYrMX NOCTOPOHHWUX NpeameToB. HecobniogeHwe atoro
TpeboBaHusi NpuBeaeT k nospexaeHuto MY.

Cnenyet yctaHaBnmBatb 14 B MecTax, 3alWULEHHbIX OT
MEXaHWYeCcKMX yaapoB, BUOpPauMA U NPSIMbIX COMHEYHbIX NyYen.
He ponyckaetcsa akcnnyaTauuss Y Ha oOTKpbITOM BO34yXxe, B
NbINbHOW cpeae U 3anbifIEHHbIX MOMELLEHUSIX, B Cpee arpeCCUBHbIX
rasoB 1 XnOKOCTeN, B cpege MacnsiHoro TymaHa v 6pbiar, B cpege
CONSIHOro TyMaHa, BO BraXXHOW cpefe v Nof BO34eNCTBUEM OCAAKOB.
lMonapgaHune NbiNn BHYTPb YCTPOWCTBa npuedeT K Bbixody MY u3
CTpoS.



B ycnosusix 3anbineHHocTn akcnnyatauusi MY pgonyckaetcs
TOMbKO NPK YCTaHOBKe Ha 06opyaoBaHve punbTPYOLLMX YCTPONCTB.
TpebyeTcsi ycTaHOBUTb Npubop BAAMM OT CWUMOBbLIX CeTew,
3MNEKTPOYCTAaHOBOK BbICOKOW MOLLHOCTW, TakuX Kak anekTpuyeckue
CBapoYHble annapatbl, T.K. OHM BMUAT Ha paboTy npubopa.
PapvoakTiBHbEIE MaTepuanbl MOryT OKasbiBaTb BO3[ENCTBME Ha
aKcnnyaTaumio 0bopyaoBaHus.

Mpn pasmelwiennn asyx un Gonee npeobpasosaTtenen 4acToTbl
B OJHOM LWkKadyy, cregyeT pacnonaraTtbe UX COrnMacHoO TpeboBaHWsMm
271. 3.1, 4tobbl 06ecneynTb CBOGOAHYIO LIMPKYNSALMIO BO3AYXa.

Bo Bpems aneKTPOMOHTaXHbIX pa6oT

Ona cHATWSA nuTaloWero HanpsikeHust ¢ cunoBbix knemm MY
HeobxoaMMOo NpeagycMOTPETh KOHTaKTOP. [ns 3awuThl OT KOPOTKOro
3aMblkaHusi  HeobxoguMo  npedycMoTpeTb  aBTOMaTUYeCKWn
BblkMovaTens. HecobnogeHve aTnx TpeboBaHUn MOXET NPUBECTU
K BO3rOpaHuio Npy KOPOTKOM 3aMblKaHWK.

Mepen NnpoBeaeHeM aNeKTPOMOHTaXHbIX paboT ybeamTeck, 4TO
nuTaHve oTkmoveHo ot Y. HecobniogeHne aTtoro TpeboBaHus
MOXET NPUBECTU K MOPaAKEHNIO ANEKTPUHECKUM TOKOM.

O6paTvTe BHMMaHWE Ha MapkupoOBKY knemMm u ybegutecb
B MpaBWMbHOCTU NoakntoyeHusi. HecobntogeHne atoro TpeboBaHus
MOXeT NpUBECTU K nospexaeHuio MN4Y.

Heobxoammo cobntopate crnepytoLme yCrioBUsi MOHTaxa:

* OctaButb CBOOOOHOE MECTO BbIWE/HMKE W C [ABYX CTOPOH OT
npeobpasoBaTterns 4acToTbl, YTOObI 06ecneunTb NPUTOK U OTTOK BO3dyXa (CM
puc. u mabnuuy 3.1).

* peobpa3oBaTenb 4acTtoTbl MOXeT ObiTb YCTAaHOBMEH TONbKO B
BepTMKanbHOM nomnoxeHun. Ecnn B ogHoM wkady HeobxoanMo yCTaHOBUTL
Heckonbko Y, TO ycTaHOBKY MPOM3BOAAT CTPOro PsifoM Apyr € ApYrom
(HeponycTumo yctaHaenmeatb 4 apyr Hag Apyrom).

* He ponyckaeTcs nonagaHwe MOCTOPOHHUX NPeaMETOB  BHYTPb
BO3[yX0BOAa BO BPEMSs YCTAHOBKM, MHa4ve npeobpa3oBaTenb YacToTbl MOXET
ObITb NOBPEXAEH.

* Y6eauTech, YTO Knacc 3almTbl Npeobpa3oBaTtens YacToTbl COOTBETCTBYET
ycnoBusaM  akcnnyaTauuu. HecobniogeHne TpeboBaHui K yCNoOBUSM
OoKpyXaloLlenn cpefbl MOXET MPMBECTM K COKpaLLEHU cpoka CryxoObl
npeobpasoBaTens YacToTbl.

CTeneHb 3awmThbl IP20 0603HavaeT, 4To Kopnyc npeobpasoBaTens 4acToThbl
3awmlaeT oT nonafjaHusi BHYTPb MPEAMETOB AMAMETPOM, MpEBbILLAKLIUM
12,5 MM, 1 gnuHol Gonblue 80 MM, HO NMpPU 3TOM HE NPenATCTBYET NnornagaHuo
B HEro Bnarv (Qoxas, kanenb KOHAeHcaTa, CTpyW BoAbl U Ap.).

YactoTHble npeobpasoBaTen coO cTeneHbk 3awmtbl  IP54/IP55
npegHasHayeHbl Ans aKcnnyaTaumMm B yCrnoBusix 3anblneHHocTy, MY sawmweH
OT nonagaHus BHYTPb 060M0YKM NbINW 1 TBEPAbIX TEN pasmepaMu He MeHee




1,0 MM, a Takke nonagaHus Ha KOpryc BOAb! B BUAe OpbI3r, najatowwumx noa
no6bIM yriom.

» TpebyeTca ycTaHOBUTbL (QUMbTPYHOLLME YCTPOWCTBA B MECTE MNpPUTOKA
BO3/lyXa B Cly4yae CUMbHOrO 3arpsa3HeHnst Bo3ayxa Mnbinblo.

Onsa adpdpekTmBHOrO oxnaxaeHns npeobpasosatenen yactotbl INSTART
HeobXoAMMO OCTaBWTb BOKPYr [AocTatoyHo cBobogHoro mecta. Cxema
yCTaHOBKM NpeobpasoBaTensi YacToTbl ANst o6ecneyeHns BeHTUNSALMN:

@
N @
. —
— (oN-N"!
ooo
y | - kgt A
o T I
o
s

Puc. 3.1 — Tpebyembie paccmosiHUsi NpU MOHMaxe

Tabnuua 3.1 — PaccTosiHUsi Npy MOHTaxe

Knacc mowHoctn G YcTaHOBOYHbIe rabaputbl
A B
<7.5«kBt 220 Mm 2100 mMm
11 kBT ~ 30 kBT =50 Mm =200 mm
2 37 kBT 250 Mm 2300 Mm

3.1.1 TennoBblaeneHne

MoTepu sHeprun Ha npeobpasoBaHue B Y nepemMeHHOro HanpskeHus
B MOCTOSIHHOE, a 3aTeM o6paTHO B NEpeMEHHOe, COCTaBMsIlOT okono 5 %.
OTW noTepu 3HEPrMy NpPUBOAAT K TEMroBbIAENEHWMIO, MO3TOMY criedyeT
npefoTBpallaTbh yBEnUYeHWe TemnepaTypbl B Cryyae YCTaHOBKM M3penus
B 3aKpbIThIi LWKad, ANS 4ero npegycmaTpuBath B LKAy NPUHYAUTENbHYHO
OXNaXKAAOLLYH0 BEHTUMSLMIO.

B atom crnyyae Heo6XOOMMO Y4MTbIBaTb [aHHble O TEnroBblAENEHWH,
ykasaHHble B Tabnuue 3.2



Tabnuua 3.2 - TennosblgeneHne mogenei cepumn LCI npyu HOMUHanNbLHOW Harpy3ke
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Mopens M4 Tennootpaua, Bt Mopgenb MY Tennootaaua,BT
LCI-G0.4-1/ LCI-G75/P90-4 2386/2978
LCI-G0.4-2B/ 41
LCI-G0.4-2B (S) LCI-G90/P110-4 2978/3201
LCI-G0.55-1/ 50 LCI-G110/P132-4 3201/3440
LCI-G0.55-2B

LCI-G132/P160-4 3440/4081
LCI-G0.75-1/
LCI-G0.75-2B/ 60 LCI-G160/P185-4 4081/4410
LC-G0.75-28 () LCI-G185/P200-4 4410/5060
LCI-G1.5-1/
LOI-G1.5-2B/ 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
LC-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/P2.2-48 73/99 LCI-G37-6 1180
LCI-G2.2/P4.0-4B 99/156 LCI-G45-6 1412
LCI-G4.0/P5.5-48 156/207 LCIGS56 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

LCI-G160-6 3462
LCI-G18.5/P22-4B 583/708 LCI-G187-6 3057
LCI-G22/P30-4B 708/960 LC1G2006 w152
LCI-G30/P37-4 960/1198 LOLG220-6 6600
LCI-G37/P45-4 1198/1512 LCI-G250-6 7950
LCI-G45/P55-4 1512/2040 LCIG280-6 8500
LCI-G55/P75-4 2040/2386 LCIG315-6 9590




Mogens MY Tennootpaua, Bt Mopgens M4 Tennootaava, 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-G630-6 18750 LCI-G1250-6 37540
LCI-G700-6 21500 LCI-G1400-6 40600

OcHoBHasi 4aCTb B TEMMOBblAENeHNM — notepu B cunosbix uensx IGBT.
[MosaToMy u3MeHeHMe HecyllerW 4acToTbl MO3BONSIET  perynvpoBaTtb
TensnoBblgeneHne npeobpasoBaTens 4YacToTbl.

3.2. MogknoyeHne BXOAHOIro NUTaHUA

3.2.1 Tpe6oBaHUs K NOAKIMOYEHUIO

Mepen nopayen nutaHua ybeguTtecb, 4TO nepudepunHoe
obopynoBaHue u MY HacTpoeHbl B COOTBETCTBUM C YKa3aHUAMU
AaHHOTO PYKOBOACTBAa AN ykasaHHOW mogenu. HecobniogeHue
aToro TpeboBaHWA NpuBeAeT K HeCHACTHBIM CrlyYasMm.

Tawke Heobxoaumo ybeauTbCs, YTO KMAacc HanpshKeHust
nuTaloLLen CeTM COOTBETCTBYET KNAaccy HOMUHAMBbHOTO HaNpshXeHNs
n4.

3.2.2 NMpepoxpaHuTenu n aBTomatuyeckume BbIKnovaTenu

Ha Bxoge nuTaHma criegyeT MCNonb3oBaTb MpedoxpaHuTeny  w/unm
aBTOMaTuUYecKMe BbIKMoYaTeny Anst orpaHNYeHNst BO3MOXHbBIX NMOBPEXAEHWIA
B Cryyae Bbixoda M3 CTPOsi BHYTPEHHMX KOMMOHEHTOB npeobpasoBaTtensi
4acToThbl.

CnepyeT yCTaHOBUTb KOHTAKTOP C BO3MOXHOCTbI PYYHOrO YyrpaBreHus
MEXAY WCTOYHUKOM MUTaHWS MEepeMEHHOro Toka M npuBodoM. KoHTakTop
OOIMKEH Mpy HeobXoAMMOCTM OTKIoYaTh nodady NUTaHus Ans NpoBedeHus
MOHTa)XHbIX U CEepBUCHBLIX paboT, a Tawke obecneunBatb 6e30MacHOCTbL BO
BpeMsl 3TUX AeNCTBUN.

3awmTa nNUHUA NUTaHMa JorkHa obecnednBaTbCsi MOMb3oBaTenemM B
COOTBETCTBUM C TOCYAAPCTBEHHbIMA UM MECTHBIMU 3NEKTPOTEXHUYECKUMU
cTaHgapTamu. BbiGop npegoxpaHuTenelt n aBTOMaTUYECKUX BbIKMoYaTenen
npou3BoOANUTCSH MO BXOAHOMY HOMWHArbHOMY TOKY, [aHHble O KOTOpPOM
npvBeaeHbl ¢ 2rase 2.3 ModesnbHbil psd U HOMUHalbHbIE napamempsl.
Ecnu npn pabote npegnonaratTcs anutenbHele neperpyskn 150 % v Bbiwe
OT HOMMWHanbLHOW MOLLHOCTM, TO NOABOP OCYLLECTBISIETCS MO BXOAHOMY TOKY,
YMHOXEHHOMY Ha 1.5.




Y6eautechb Takke, YTO BpeMsi cpabaTbiBaHWs NpefoxpaHuTenei cocTaBnseT
meHee 0.5 cekyHa. Bpems cpabaTbiBaHMsS 3aBMCWT OT TUNa MCMOSIb3yeMOro
npesoxXpaH1Tensi, NONIHOTO COMPOTUBIEHUSI CETU NMUTaHWS, a Takke OT NNoLiaau
ceyeHusl, maTepuana v AnvHbl NuTatoLero kabens.

Bawuta MOXeT obecneumBaTbcs 6bICTPOAENCTBYOLLMMM
npeaoxXpaHnTensMm TUNoB:

TN aR/gR - NoNynpoBOAHUKOBbIE NPefoXpaHUTENu

™n gG — cTaHgapTHble NpefoXpaHUTenu co BpeMeHeM cpabaTbiBaHust
meHee 0,5 cekyHAbl.

3.2.3 NMogkno4vyeHne CUNOBLIX KNeMM U 3a3eMneHust

Hwxe npegcTaBneHa cxema CUINoBbIX NOAKIIOYEHUI (puc. 3.2) u onucaHve
0603Ha4YeHu Ha cunoBbIX knemmax (Tabnvua 3.2).
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Puc. 3.2.1 — lNodknoyeHue cunosbix krnemm 0ns modenel LCI-GY/PY-1uLCI-GY/PY-2B (S)
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Puc. 3.2.2 — ModkntoyeHue cunosbix kKnemm 0ns mooenel LCI-GY/PY-2(B)

[EnS

L1 o———SRILT um

N o———8T03 my viT2 @
PE(E) w3

Puc. 3.2.3 — ModkntoyeHue cunosbix knemm 0nsi mooenel LCI-GY/PY-3
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Puc. 3.2.4 — lNodkmoyeHue cunosbix krnemm 015 modenel LCI-GY/PY-4B (S)

Apoccens DC

Knenamel 3MT*
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Puc. 3.2.5 — ModkntoyeHue cunosbix Knemm 0ns mooenel LCI-GY/PY-4(B)
* ina mogenew Ao 22 kBT (G) BKNIOYNTENBHO; ** ns mopeneii ot 30 kBT (G) BKMIIOUUTENBEHO

Apoceens DC
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Puc. 3.2.6 — [ModknroyeHue cunosbix kremm 0nsi modeneli LCI-GY/PY-6

0O603HauYeHue CUNoBbIX KneMM ogHOoda3HbIX U TpexdasHbIX
moaenen LCI(S)
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Tabnuua 3.2a — OnucaHne CUNoBbIX KNEMM

O6o3HauyeHUe Knemm DYHKLUMN KNEeMM
+ B Knemmbl Ans nogknioyeHns TOpMO3HOTo pe3ncTopa
@ Knemma 3asemneHus
R,S, T BxoaHble kneMmbl Ans NOAKNIOYEHNUS NUTaloLLEeR CeTu
u,v,w BbIXoAHble KnemMMbl Ha aneKkTpoasuraTens

O6o03HayeHMe CUNOBbLIX KIeMM ofHodasHbIX U TpexdasHbIX
cTaHAapTHbIX mogenen LCI Tunopasmepos 1-5

(+) PB (=)

S/LZ T/L3 U‘T’ VTI_‘ WT}

[_ SMEKTPO-

LBUTATEND

E | Rus

MUTAHVE

Tabnuua 3.26 — OnucaHune cUNoBbIX KNEMM

0O6o3HayYeHue Knemm DYHKLUMN KNEeMM
+, PB Knemmbl Ansi nogknoYeHns TOpMO3HOro peavctopa
+, - Knemmbl 3BeHa NOCTOSIHHOIO TOKa
@ IE Knemma 3azemnexus
R, S, T BxoaHble kneMMbl A4S NOAKMIOYEHNS NUTAOLLEN ceTu
U, Vv,w BbIxoZHble KNeMMbl Ha 3NeKTpoaBuraTenb
O6o3HayeHne cunoBbIX knemm  TpexdasHbix mopenen LCl
Tunopasmepa 6
R Sie Tas @ @ @ Urt Ve W E
SNEKTPO- -
I— MUTAHUE _I l— ABUrATENDL _I ?
Tabnuua 3.28 B ON1caHne CUMOBbIX KNemm
0O6Go3HaYeHne KnemMm DYHKUUU KNeMM
R/L1, S/L2, T/L3 BxoaHble KneMMbl A4St TOAKMH0YEHWS NMUTaoLLIEN CETU
+1, +2, - Knemmbl 3B€Ha NOCTOSIHHOIO TOKa
U/T1VIT2 WIT3 BbIXxoAHble KNemMMbl Ha 3MeKTpoaBuraTesb
E Knemma 3asemneHust
O6o3HayeHne CcuNoBbIX KneMMm TpexdasHbix Mogenen LCl

TMnopasmepoB 7-12
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Tabnuua 3.2r — onvucaHne CUNoBbIX KNeMm

O6o3HauYeHne Knemm DYHKUUU KNeMM
R/L1, S/L2, T/L3 BxoaHble KneMMbl A5 NOAKI0YEHUS NMUTaloLLIEN CETU
+1, +2, - Knemmbl 3B€Ha NOCTOSHHOIO TOKa
U/T1 VIT2 WIT3 BbIxoAHble KNeMMbl Ha aneKTpoaBuraTens
E Knemma 3asemnenus

MY mMoLHOCTBIO < 22 KBT MMEIOT BCTPOEHHbIN TOPMO3HOW MOAY b,
No3TOMy ANs 3TUX MOAENen TOPMO3HOW pe3ncTop MOAKHYaeTcs K
knemmam (+) n PB. Knemmsbl (+) 2 1 (-) mogenew moLHocTbio = 30 kBT
MCNonb3yloTc AN MOAKMIOYEHNS] BHELLHEro TOPMO3HOro MoAyrnsl.
Knemmbl (+)1 1 © — ans noaknto4eHNst Apoccensi NOCTOSIHHOTO TOKa.
Ecnn TtopmosHoi mopynb ucnonb3dyetca B Y co BCTPOEHHbIM
Apoccernem NMOCTOSHHOTO ToKa, TO He06X0AMMO NOAKIIOYUTE KNemMmy
«+» TOPMO3HOrO MpepbiBaTeNs K BbIXOAHOW KnemMMe Apoccens
MOCTOSIHHOTrO Toka. [logknioveHve k knemme (+) 1 nospeaut
TOPMO3HOW MOAYrb.



3.2.4 NMopaknroyeHue pasgenutenbHoro TpaHcgopmaTopa ans
mopenen LCI-GY/PY-6

B komnnektaunio mogenen Ha 690 B Bxogut TpaHcdopmaTop, cxema
NOAKIMIOYEHUSI KOTOPOTO yKa3aHa HuxXe.

N4 LCI-GY/PY-6

400V 690V

TpaHcdopmaTtop
BK-200/014

0 690

400 0

Puc. 3.2.7 — Cxema nookmo4eHus pa3denumernsHo2o mpaHcghopmamopa 0711 Modenel
LCI-GY/PY-6



3.2.5 Mepbl NpeAoCTOPOXKHOCTU NPY NOAKIIOYEHUN BbIXOAHBIX
CUNOBbLIX KneMMm

1. KaTeropuyecky 3anpeLleHo noaknodaTth BXo MUTatoLWeln CeTU K Knemmam
«U», «V» 1 «W».

2. MopgkntounTb BbixogHble knemmbl «U», «V» n «W» K BXOOHbIM KnemmMmam
anekTpogsuratens «Ux», «V» n «W» cooTBeTCTBEHHO. [1poBepbTe HanpasneHue
BpalleHnss B COOTBETCTBMM C WHCTPYKUMEN Ha anekTpoasuratens. Ecnm
HanpaBreHne BpalleHWs aneKTpoaBuraTtens He coBnagaeT C MNpaBWUibHbIM
HanpasreHneM, NOMeHANTE MecTamu NPOBOAHMWKM N0ObIX ABYX Knemm n3 «Ux,
«V» n «W», nubo npu nomoLum napameTpa F00.16.

3. 3anpeluaeTcs 3ambikaTb HAKOPOTKO UMW 3a3eMIsAThb BbIXOAHYIO Lenb. He
npukacanTecb K BbIXOAHOW LENM W He [JomnycKawWTe KOHTaKTa BbIXOOHOMO
npoBoga C Koprnycom npeobpasoBatenst 4actoTel. B npoTtuBHOM cnyvae
BO3MOXHO MOpPaXeHNe 3NeKTPUYECKMM TOKOM MW 3aMblKaH1e Ha 3eMrio.

4. He ponyckaeTcsi NOAKMOYEHNE EMKOCTHBIX Harpy30K K BbIXOAHOM LiEenw.

5. He ponyckaeTcs ycTaHOBKa 3MEKTPOMAarHUTHbBIX MYCKOBbIX YCTPOMCTB Ha
BblXxoAe npeobpasoBaTens YacToTbl. B npoTMBHOM criydae npu pasmblkaHuu-
3aMblkaHUK YCTpolicTBa BO Bpemsi paboTel npeobpasosartens yactotbl 6yayT
BO3HMKaTb CKayky TOKa, KOTOpble NpuBEAyT K BbIXOAY M3 CTPOS CUMOBOTO
Moayns npeobpasoBaTtensi YacToThbl.

6. YcTaHoBKka TennoBoro perne neperpysku. B coctaB npeobpasoBarens
YacTOTbl BXOAUT 3MEKTPOHHAs CXeMa 3aLuMTbl OT neperpy3ok. [lononHutensHoe
TENNoBOe perne neperpy3ku HeO6XoAMMO YCTaHOBUTL B CNEAYHOLMNX CryYasX:

. Ecnu npeo6pasoBaTenb 4acToTbl UCNONb3yeTcs ANst ynpaBreHus
HeCKONbKAMM ABUraTensiMu;
. Ecnu nopkntoyaloTcsl MHOrOMostocHbIe Asurateny. HoMuHanbHbI

TOK TENMOBOro pene neperpyskn AoMmKeH ObiTb TakUM e, Kak HOMUHanNbHbIN
TOK, yKa3aHHbIN Ha nacnopTHoun Tabnuuke Asuratens.

7. Ecnu cymmapHas anuHa npoBofa Mexay npeobpasoBatenem 4acToTbl U
ABurateneM CrVLIKOM BenNvKa, WNM Hecywash 4actoTa npeobpasoBaTens
YyacToThbl (Y4actoTa nepeknioyeHns cunosbix IGBT-TpaH3nCTOpPOB) CRMLIKOM
BbICOKa, rapMOHUYECKUA TOK yTeukn OT kabenew okasbiBaeT oTpuuatenbHoe
BMUsiHWE Ha NpeobpasoBaTenb YacToThl M APYrve BHeLLHWe yCTporcTBa. Ecnm
ONVHa  COeOVHUTENbHOW NWHUM  Mexady npeobpasoBaTeneM 4actoTbl U
ABuraTteneM CrnyvLLIKOM Bernuka, HeCyLLyl YacToTy npeobpasoBaTens 4acToThbl
HeobXxoAMMO  MoOHM3UTL. Hecywlasa dactota MoxeT ObiTb  3ajaHa
dyHKUMOHanbHbIM kogom F00.17.

3.3 MoaknioyeHne AONONHUTENBLHOrO 0GopyaoBaHUsA

B 3aBMCMMOCTM OT YCMOBWIA 3KChiyaTauuM BO3MOXHO MPUMEHEHUE
gononHuTensHoro obopypoBaHus. Ha pucyHke 3.3 npepactaBneHa cxema
NOAKMOYEHWSI AOMNOSTHATENIbHOTO 060PYAOBaHNS.
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Puc. 3.3 — Cxema nookntoyeHus donormHumenbHo2o o6opydosaHus

Tabnuua 3.3 — OnvcaHve 4ononHUTeNbLHOro obopyaoBaHust

Ne YctpoiicTtBO Onucanue cpyHKUMMN MeToauka non6opa
1 ABTOMaTVNeCK:;M MpenHasHayeH s 3aLUMTbI JIMHUIA SNEKTPOCeTH Mo BXoAHOMY Toky
;bmmoanenb . OT TOKOB Meperpy3ki 1 OT TOKOB KOPOTKOrO npeoGpasosatens
penoxpaHuTens® | 3amblkaHust yacToTs! MoppoBHee —
2 OnekTpomarHuT- Annapat AVCTaHLUMOHHOTO AECTBMS,
HbI! KOHTaKTOP npeAHa3HayYeHHbI ANs BKIIOYEHW
. M Mo BxogHOMY ToKy
(KMy M OTKMIOYEHUIN CUNOBBIX ANEKTPUHECKUX
i npeobpa3sosatens
Lierneit npu HopMarbHbIX pexumax paboTsl. GacToTL!
MpenoTBpalLiaeT NOBTOPHOE BKIOYEHME B Crlyqae
BbIXO/a Npeobpa3oBaTens YacToTbl U3 CTPOSI.
3 CerteBoit gpoccenb | MpegHasHaueH st CHDKEHWst GPOCKOB Toka
Ap peaHa. An P Tabnvubl nogdopa —
BXO/JHOW Liernu 4acToTHOro Npeobpasosarters,
npy koneGaHUsIX HaNPsHKEHUs B CETU, a Taioke Ans Ha ouumansHom
§ ~ | caiTe — g pasdene
CHWXEHMS1 BbIGPOCa rapMOHUYECKNX UCKaXKeHUI § pasderie
cemesoli dpoccersib
B CeTb OT NpeoBpa3oBaTess HacToTbl.
4 PapviodactotHbIn MpepHasHayveH ans yctpaHenust Mo HoMMHanLHOMY
unbTp* PaaMoYacTOTHbIX LLYMOB, BIISHOLLUX Toky npeobpasosarersi
Ha paboTy npeobpa3soBartens 4acToTbl. YacToTbl
OMC-chunbT| DunbTpbl QMC OrpaHN4MBAIOT HaMpsKeHNe
b P P P p Tabnuuel nonbopa —
1 TOK BbICOKOYACTOTHBIX MOMEX, KOTOPbIE
BO3HMKAIOT B CETV OT NpeobpasoBaTers HacToThl Ha oduuyansHoM
B HOPMAaribHOM pexume padoTbl cavite - g padene
p P pabo unsmp SMC
1 B YCIOBUAIX HEUCTIPABHOCTEN.
5 | Opoccernb [poccernb NOCTOsIHHOTO ToKa obecneynsaeT
MOCTOSIHHOTO TOKa 6onee ahheKTVBHYIO KOPPEKLIMIO KOADULIMEHTa
MOLLHOCTY 3a CHET CrMaxvBaHust MynbcaLui
TOKa B 3BeHe NOCTOAHHOIO HaNPSXKeHNS, Yem
BXO/JHOW [ApOCCeSTb, OrPaHNHMBAIOLLIMIACS NNLLb
opmoi Toka Ha Bxoge. [Ans NoBbILLeHus
0OTKa30yCTONUMBOCTY YaCTOTHO-PEryNMpyemoro MonGop BLINOAHSTL
NpUBOAA B OTBETCTBEHHbIX NMPUMEHEHWSIX Mo pexoMeHaaLVSIM
pekoMeH[yeTcsi KOMBUHUPOBaHHOE npouasoauTens
MCrosib30BaH1e 060MX TUMOB ApOCceneil.
BxofHoli ipoccenb NoAaBnsieT BHELLHNE
KOHAYKTUBHbIE MOMEXW Y CUMMETPUYHbBIE
niepeHanpshkeHusl, a Ipoccerb NOCTOSHHOTO Toka
[IOMONHNTENBHO CTAaBUIN3NPYET BHYTPEHHIOW
uenb M4, noBbIiLuas obLLyto HaAEXHOCTb CUCTEMBI.
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Topmo3Hoi Ob6ecneunBaeT Noaavy Sr1eKTPO3IHEPrum,
mMoaynb BblpabaTbiBaeMoii B NpoLIECCe TOPMOXEHUS!

AY: P: pou P! Tabnuuel nogbopa —
anekTpoaBUraTensi Ha TOpMO3HOM HA OMLMATILHOM CalfTe —
pesncTop, rapaHTUpys HopMasbHyto paboTy -

o 8 pasdene TopmMo3HoU
npeobpasoBartersi YacToTbl. TOPMO3HOM MOaYIb
Modysib
Heobxoaum, ecnn TpebyeTcs nponssecTn
6bICTPOE TOPMOXEHWE UHEPLIMOHHON HarpysKu.
TopmosHoi MNpenHasHayeH Ans paccevMBaHus B 3aBucumoctu
peaucTop 3MeKTPO3AHEPT N, BbipabaTbiBaeMoii B IpoLiecce | OT TvMa Harpysku
TOPMOXEHWS UMW PE3KOM CHIDKEHUM CKOPOCTU (cMm. Ha odmLmanbHOM
aneKkTpoABWraTensi. caiTe B pasgene
«[Toddepxka u cepgucy ->
«okymeHmauus»
BbixogHon MpeaHasHayeH ons 3awmTel Asuratenen
(MOTOpHBbIN) OT NWUKOB HaNPsKeHUs, BO3HUKAIOLLINX
napoccenb npu pa6oTe npeobpasoBaTenen 4acToTbl.
BenuunHa nynbcaumii HanpshkeHWs 3aBUcuUT
OT HecyLUel YacToTbl NpecbpasoBarenei
YacTOThl, ANWHBI 1 TUNa kabens. BuicTpoe
BPEMsi HapacCTaHWsi HanpshXeHNs
xapaKTepu3yeTcs JOMOMHUTENbHBIMM NoTepsiMi | Tabnuuel nogbopa —
MOLLHOCTY 1 HeXenaTeNbHbIM HarpeBoM Ha ochuLMarbHOM caiiTe —
B kabensx u Asuratene, a Takke MoxeT 8 pazdesie MOMOPHbIL
NPUBECTU K NPOBOIO NN YCKOPEHHOMY dpoccesnb
cTapeHuto n3onauuu. CHKaeT CkopocTb
HapacTaHusi TOKOB KOPOTKOTO 3aMblkaHusl,
Tem camblM obecneunBasi HeoGXoAMMOoe Bpems
Ansi cpabaTbiBaHus 3aLLuuThl NpeobpasoBaTens
YacToTbl. Micnonb3yeTcs npu yaaneHHocTv
anekTpoaBuraTens ot npeobpasoBarens
YacTtoTbl 6onee yem Ha 50 m.
DunbTp MpepHasHaveH AN 3awuThl ABUraTens ot
du/dt* BIUSIHUSA UMMYTNbCHBIX NepeHanpsibxeHuni LM,
KOTOpbIE MOTYT BbI3blBaTh NMPOGOI U3onALMK,
[IOMONHNTENbHbIN HAarpeB ABUraTens, siBneHne
OTPaXXEHHO BOITHbI, PE30HAHCHOTO HAMOXeHUs MonBo BLINONHSTS
BOJIH, NOTEPU NOBEPXHOCTHOIO adpdpekTa. AOOP
no pekoMeHAaLmsiM
KoMmneHcHpyloT eMKOCTHbIE TOKM ASIMHHBIX
- - npousBoamnTens
kabeneii ABUraTenei, CHUXaeT BUXpEBbIe TOKN
B CepAeyHnKe poTopa 1 cTatopa ABuratens,
nomMexu1 HaBoAWMbIE Ha PAZIOM PaCTONOXEHHbIe
cnaboTouHble kabenu ynpasneHus
1 annaparypy.
BbixogHoi BbIXOAHO CUHYCHBI hUNbTP NpeaHasHavdeH
CUHYCHBIV 51 CraXVBaHUs UMMYTbCHOTO HaMpshKeHUst
Y Aan Y P Tabnumubl nogbopa —
uneTp Ha BbIXOJ€ YacTOTHOro npeobpasoBaTens Ha otULMaTTBHOM CaiiTe
nytem npeo6pasoBanus LUMM-curHana ! .
8 pasdese 8bIx0dHOU
B CUHycoMaarnsHoe HanpsbkeHne
CUHYC-gbusTbM)
C MUHVMAITbHLIMW FapMOHUYECKUMM
VICKXKEHUSIMU.

*[pun ycTaHoBKe AaHHOro 060pyaoBaHus criedyeT pyKOBOACTBOBATLCS PeKOMeHAALMSAMU
Npou3BOAUTENS MO MeToAuKe nogdopa.
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Bo spemsi pabombi ripeobpa3osamerib 2eHepupyem 8bICOKUU
= | mok ymeuyku Ha 3emmo. Heobxo0umo ycmaHos8uUmb ycmpolcmeo
= | 3awumHozo omkmoyeHus (Y30) 0ns omcrnexusaHus npesbieHuUsI

moka ymeyKku Ha 3eMITio, KOmopoe MOXem 803HUKHYMb 80 8peMs
pabomai I14.

B knumamuy4eckux 30Hax, MOOBePXEeHHbIM ydapam MOIHUU,
rosb308amernto HeObX0OUMO ycmaHOo8UMb ycmpolcmeo 3awjumal
om umnynbcHoz2o nepeHanpsikeHus (Y3WUI) neped 1Y, 4mobbi
ygsenu4umb CPOK Cryx6bi npeobpa3ogameris.

3.4 MNMopknioyeHUe KNeMm ynpasneHus

Ona mopenen LCl n LCI(S) npegycMOTpeHO pasnuyHoe KONMUMYECTBO M
dyHKUMOHaN ynpasnsawowmnx knemm. [ogpobHee pacnonoxeHwe KnemMmm Ha
KOIOZKE U X OMMUCaHME yKa3aHbl HUXeE.

PacnonoxeHwne knemm Ha konogke nnatbl ynpasneHusi cepum LCI:
RA RB RC wov All Al2 A3 ACM AO1 AO2 ACM | SG+ SG-
TA B TC S1 S2 DCM S3 S4 S5 S6 DCM MO1 P24
PacnonoxeHue knemm Ha KOonoAke nnaTtbl ynpaBlieHna
cepumn LCI (S) n LCI-GY/PY-1:

S1'| s2 | S3| sS4 | S5| P24 | DCM | 10V | AlL | A2 | AOL | ACM | SG+ | SG- | RA| RB | RC

Tabnuua 3.4 — OnucaHune krnemMMm ynpasneHus

Lindposele BxogHble S1 Lincpposon 1. BxogHoe conpoTusnexue: 2.4 kOm
curHansl Bxoa 1 2. [lnana3oH HanpsxeHs Ha Bxoae:
9B~30B

S2 Lincpposon
BXxopg 2

S3 Lincpposon
Bxoa 3

S4 Lincpposon
BxoA 4

S5 Lindpposon

Bxog 5

Se/ Knemma Momumo dyHkumin S1 ~ S5,

HDI BbICOKOYACTOTHOIO | MOXET UCTMOIb30BaThCs Kak
VMMYNbCHOTO BbICOKOCKOPOCTHON UMMYTbCHBINA BXOA,.
BxoAa MakcumanbHas YactoTa Ha Bxoae:

100 kl'y,
AKTVBEH TOMBLKO NPV NOAKMOHEHUN
nnatbl pacwmpenus LCI-HDI



WcToYHMK NnuTaHus +10B | BHewHwui WcnonbayeTca ans noakmnoveHus
- VCTOYHUK BHELLUHWX YCTPOWCTB (MOTEHLMOMETPOB
ACM | nutanusa +10B nT.a.).
MakcumanbHbIi Tok Harpysku: 20 A
Tpebyemoe BHeLLHee COnpoTvBneHne
oT 1 kOm go 10 kOm
P24B | BHeluHwiA ObecneunsaeT nuTaHve +24 B.
DCM | nCTOYHMK Wcnonb3ayeTca Ans nogkmnoveHus
nutanusa + 24 B BHELUHWX YCTPOWCTB (AaTYMKOB U T.4.).
MakcumanbHbIn ToK Harpy3ku: 200 MA
AHanoroBbli BxogHou | All- | Knemma 1. 0B ~ 10 B/0 MA~20 MA,
curHan ACM | aHanorosoro 2. ConpoTusnerue: 22 kKOm (ecnu Bxofa,
Bxoja 1 no HanpsikeHuo), 500 Om
Al2- | Knemma 1. 0B ~ 10 B/0 MA~20 mA,
ACM | aHanorosoro 2. ConpotusneHue: 22 kKOm (ecnu Bxofa,
Bxoja 2 no HanpsixkeHuio), 500 Om
AI3- | Knemma 1.-10B~k+10B,
ACM | aHanorosoro 2. ConpoTtuBnexue: 22 kOm
Bxoga 3
Ananorosblin AO1 Knemma [Inana3oH BbIXOAHOIO HaNPSXeHUs:
BbIXOAHOW curHan - aHanoroeoro 0B~10B
ACM | Bbixoga 1l [vanasoH BbIXO4HOrO ToKa:
0 MA ~ 20 MA
AO2 Knemma [viana3oH BbIXOAHOMO HaMpshKeHUs:
- aHanorosoro 0B~10B
ACM | Bbixoga 2 [nanasoH BbIXO4HOro ToKa:
0 MA ~ 20 MA
PeneiHbi BbIxoa TA- Pene 1 PeneliHbIf BbIxoa 1, 3aBoackas
TB- HacTpoiika «PaboTa»
TC MocTosHHbIN Tok: 30 B, 2 A
MepemeHHsbI Tok: 250 B, 2 A
RA- Pene 2 PeneliHbIf BbIX0OA 2, 3aBOACKas
RB- HacTpoiika «OLwmnbka»
RC MocTosiHHbIN TOK: 30 B, 2 A
MepemeHHsbI Tok: 250 B, 2 A
KoMMyHMKaLMOHHbIV SG+ Knemmbl SG+ NONOXUTENbHBIV BXOA,
curHan SG- MOAKIOYEHMS SG- oTpuLaTenbHbI BXOA
uHTepdeiica RS-
485 onsi paboThbl
o NPOTOKONy
Modbus RTU
Lindpposolit BbIXOA C MO- Knemmbl [InanasoH BbIXOAHOTO HaMPSKEHUS:
OTKPbITbIM DCM | uudppoBoro 0B~48B
KOMNEKTOPOM BbIXoga [lnanasoH BbIXOAHOTO ToKa:
OTKPbITHIM 0 MA ~ 50 MA
KOMNEeKTopoM
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ny
Rarsaia A0t (O Wnauxatop
i aHanorosoro
Myck Uvndp. exoa 1 98 ACM curHana
Pesepc Uwdbp. Bxon 2 RA ®
°
- GynKuun - Uncbp. sxon 3 PeneitHbiit “ RC Wrgukatop
- (yHKUMA - Uwcbp. Bx0a 4 8bixon RB curHana
4 o
- DYHKUMS - Uwcbp. xoa 5
serd 1 1
RS-485 Ve
3aparunk O A" Avanoroswin ModbusRTU g6 X /\\\(}/:
curHana Toka exon 1 \J
ACM
PEQ—}
—Li—L—g1ov
BHewHwit L L ap  Awanoroswit
NOTeHYWOMETP | I 8xoa 2 v v v
¢ ACM i S i
PE \’ Al E A2 |4 AO1
| I I
P24

Puc. 3.4a — Cxema noOkntoyeHusi ynpaesnsowux knemm cepuu LCI(s) u LCI-GY/PY-1

ny
’7' DCM Ananorossii A0 HO—I r"“”"fg:gm
Myck I = St Unbp.exon 1 sexoat1  AcM cvrana
Pesepc T -~ S2  Uwudp. exoa 2 O
AO2 1 Wnankatop
- AHanorosbiit
- ywkums - +—— ——aS3  Ludp. exon 3 aHanorosoro
\ 2 sexon 2 ACM 4‘ curvana
- PYHKUMS - T < S4  Uwndp. exon 4
- chymkumA - -~ S5  Uudp.exoa s RA @
. i \_RC
- yHkumA - —— ——&S6  Lup. exon 6 P:‘:’;’:‘; xR_B< r:nukafop
————— °
3aparumk (O L AHanorosbiit
curkana Toka L ACM BXOR 1 TA ®_°
Peneiinbii \.TC ViHaukaTop
10V Boixog T ™ curwana
Brewnuit Al Avanorosuit b
noTeHyuomeTp Bxoa 2
y ACM MO1
Undbp. Beixon
PE coTkppiteim |V
KonnexTopom |
DCM
3aparumk @ A Avanorossit
curHana Toka | sxoa 3
ACM Rs4gs SG*
Modbus RTU g
P24
PE
A \ v \J ON PNP
3 s C 3 a [E
;] Al ] Al2 J AO1 @ AO2 j‘ 485 J
| I I | OFF NPN
cnot ans nnat pacwmpenus N4 LCI

Puc. 3.46 — Cxema rnodkrntoyeHust ynpasnsouux knemm cepuu LCI
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3.5 NMpoknaaka kabenen

3.5.1 O6wue npaBuna

Bbibop ceyeHus kabenen M HAKOHEYHUKOB MNPOMU3BOAUTCS COrfacHo
HOMMWHanbHbIM TOKam (cMm. enagy 2.3 ModenibHbIl psd U HOMUHaIbHbLIE
napamMempsl) U pasmepam KneMMHbIX CoOeauHeHU npeobpa3oBaTens 4YacToThbl.
MOMEHT 3aTsKKM CUINOBBIX W YMNPaBMSOWMUX KIEMM MOXHO MOCMOTPETb
B Tabnuue 3.5.

Tabnuua 3.5 - MOMEHT 3aTsKKU CUNOBBIX W YNPaBASIOLLMX KNEMM.

MomeHT MomeHT
3aTAKKM 3aTAKKN
Monene (ynpasnsiowme (cunosbie

knemmsbl), H*m | knemmbl), 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 0,5 1,2
LCI-G7.5/P11-4B 0,5 1,2
LCI-G11/P15-4B 0,5 1,2
LCI-G15/P18.5-48 0,5 25
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LCI-G18.5/P22-4B, LCI-G18.5-6 0,5 2,5
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 05 35
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LCI-G900-6 0,5 35

LCI-G1250-6 05 35
LCI-G1400-6 0,5 35
LCI-G1400-6 05 35

Mop6op cunoBbix kabenern BbINOMHATL NPU COBNOAEHNN YCIOBUN MECTHBIX
HOpPMaTMBOB MO  TexHuKke 6e30nacHOCTW,  HamnpPsHXKEHWIO  MUTaHUA |
HOMUHanbHoMy Toky Y c yueTom TpeGoBaHwii no akcnnyaTauun. Bces
npoeofka AOMMKHa COOTBETCTBOBATb MECTHbIM 3aKOHaM W HOPMAaTWBHbBIM
[OKYMEHTaM B OTHOLLEHUW ceveHns Kabens v ycnoBuin oKpyxatoLen cpeabl.

Tabnuua 3.6 — 3aBUCUMOCTb ANMHBI KaGensi OT HecyLL el YacToTbl

AnuHa npoBoaa mexpay N4 <50 m <100m | >100m
W aneKTpoABuUraTenem

Hecywas yactoTa (napameTp F00.17) <15«kMy | <10kMy | <5«kfy

OnacHOCTb TOKa yTeuku

Mpu  UCnonb30BaHWM HECKONMbKUX ABWUraTenei HeoGXoauMo
yCTaHaBMUBaTL AOMNONMHUTENBHOE 3alUUTHOE 060pyLOBaHUE MeXay
npeo6pa3oBaTenieM YacToThbl U ABUraTerniem, Harpumep, ycTpoincTaa
3aLUMThl OT KOPOTKOTO 3aMblKaHUs UMW TENMOBYIO 3aALLUMTY ABUraTensl.
Ons 3aWuTbl OT KOPOTKOrO 3aMblkaHUsi W Meperpysku no TOKy
pekoMeHayeTCs MCrnorb30BaTh BXOAHbIE NpepoxpaHuTenu. Ecnu
NPOU3BOAMTENb HE NPEAYCMATPUBAET UX YCTAHOBKY, NPEOOXPaHUTENN
[OMKHbI BbITb YCTAHOBMEHbI CNELMANUCTOM BO BPEMSI MOHTaXa.

OnacHOCTb MOPAXXEHUs1 TOKOM

MpeobpazoBaTenb YacTOTbl MOXET MPUBECTU K BOZHUKHOBEHMIO
MOCTOSIHHOTO TOKA B 3alUMTHOM 3a3eMMSIOLLEM MPOBOJHMKE.
HecobrniogeHune creaytolmx pekoMeHaaLUmii MOXeT NPUBECTU K TOMY,
YTO YCTPOWMCTBO 3aLUMTHOTO OTKIOYEHUs! He 0BecneunT Heobxoanmmyto
sawuTy. Tam, rae Ans 3almThl OT MOPaXKEHUS 3MEKTPUYECKAM TOKOM
NPUMEHSIETCA YCTPOWCTBO 3aLUMTHOrO OTKITKOYEHUs!, [oMycKaeTcst
yCTaHaBMMBaTb Ha CTOPOHY NuTaHus Tonbko Y30 Tuna B.



OnacHOCTb TOKa yTe4ku

MpeobpasoBaTenb 4acToTbl reHepuMpyeT TOK YTeukn. Yem
BbILLe Hecyllas yacToTa, TeM Gonblie Tok yTeyku. Tok yTeukn MY
coctaBnsieT 6onee 3,5 MA 1 hakTuyeckoe 3HadeHve onpeaensieTcs
ycrnosusaMu akcnnyatauun. Ana obecnevenns 6esonacHoctn MY
1 anekTpoABuratenb AOMKHbI ObiTb 3a3emneHbl. ConpoTusneHve
3a3eMreHnst OIMKHO BbiTb MeHee 4 OM. He ponyckaetcsi nogknoyaths
3a3eMMNSAIOLLMIA NPOBO/ K CBAPOYHOMY annapary v Apyromy CUrioBoMy
obopyaoBaHuio.  HenpasBunbHO  BbIMOMHEHHOE  3a3eMrieHve
npeobpasoBaTens YacToTbl MOXET NPUBECTUN K NeTanbHOMy ncxoay
1nn cepbesHbIM TpaBmam. NpaBunbHOe 3aseMneHve obopynoBaHus
OOMKHO ObITb  YCTPOEHO CcepTUULMPOBaHHBLIM  CMELManucTom-
3MEKTPOMOHTAXHVUKOM.

AnekTpobe3onacHOCTb

« [NpeobpasoBarernb YacTOTbl HEOGXOAMMO 3a3eMISITb B COOTBETCTBUM
C AEeVICTBYIOLMMM CTaH4apTaMu Y HopMaTUBaMM.

« [1ns NpOBOAKM BXOAHOTO NUTaHUA, ABUraTens 1 ynpaensiowmx NuHUR
peKoMeHAyeTCs UCMOoNb30BaTh OTAESbHbIE 3a3eMIsoLmne kabenw.
* 3anpewaeTcs 06beANHATL 3a3emreHve HEeCKOmNbKMX
npeobpasosaTtenei 4yacToThl nyTem nocrnegosaTenibHOro
NoAOKIOYEHNS.

+ 3azemnsatoLye NpoBoaa AOMKHbI ObITb MaKCUMasibHO KOPOTKUMU.

» Cnefynte WHCTPYKUMAM MPOWM3BOAUTENS [ABUraTefis no  ero
NOAOKIOYEHNIO.

MHAyLIMpOBaHHoe Hanpsi>keHue

MHOyuupoBaHHOE HanpshkeHne OT BbIXOAHbIX kabenen apuratenen,
pacnonoXeHHbIX PsiAoM Apyr C APYroM, MOXET HakonuTb 3apsig
Ha KoHAeHcaTopax 06opyaoBaHWs Aaxe Mpu OTKIMHYEHHOM W
n3onupoBaHHoM obopyaoBaHun. HecobniogeHue TpeGoBaHWi Mo
pasfenbHOM MNpoKMNagKke BbIXOAHbIX Kabenew pgpuratenss MoOXeT
NPMBECTM K CMEPTENbHbIM UCXOA4aM WM TsKENbIM  TpaBmam.
PekomeHayeTcs npoknagblBaTb BbIXOAHble kabenu aBuratensi
OTAENbHO UMW UCMOMb30BaTh 3KPAHUPOBaHHbIE Kabenu.



Mpn ncnonb3oBaHun Gonee 4yem AByx MY He gonyckaeTcs obpa3oBaHve
neTenb C 3a3eMIISAOLLMM NPOBOAOM:

MpasunbHO HenpasunbHo He pexomernayeTtcsa

Puc. 3.5 — CxemamuyHoe u3obpaxeHue 06pa3ogaHusi nemiu ¢ 3a3eMsiiolyum rnpogodom

Ha pwucyHke 3.6 npegcTaBneHbl pasfnuyHble CUCTEMbl 3a3eMieHus.
PekomeHayemas cuctema 3azemnenns TT unum IT.

L1 VL L1 L1
12 SAAA L2 L2
L3 vV L3 L3
PEN — N 1 T QE

| - J_ T

= Harpyska | = Harpyska | — | Harpyska |

Cxema TN-C-S

Cxema TN-C Cxema TN-S

L1 L1
L2 L2
L3 L3
N N

] PE [ PE
J?- |Harpy3|<a :LT |Harpy3ka| 17

Cxema TT Cxema IT

Puc. 3.6 —Turnbl cucmem 3a3eMrIeHuUs.

B Tabnuue 3.7 ykasaHO MWHMMAanbHOE CeYeHue 3alUTHOro NPOBOAHMKA
B 3aBMCMMOCTM OT pasmepa asHbiX MPOBOAHWKOB B COOTBETCTBUM
co ctaHgaptom TOCT P M3K 61800-5-2-2015, koraa ¢asHblii 1 3aLLUTHbINA
NPOBOAHUKM BbLIMOSIHEHbI M3 OAMHAKOBOrO MeTanna. B npoTvBHOM crnyyae
CeyeHve 3alUMTHOro TpPOBOAHMKA [JOIMKHO obecrneumBaTb TaKyl Xe
NpoOBOAMMOCTb, YTO U Y BblibpaHHoro no tabnuue 3.7.



Tabnuua 3.7 — MuHUMasbHOE CeYeHre 3aLMTHOTO NPOBOAHIKA

CeueHue a3HbIX NPOBOAHUKOB S MuHUManbHOe ceveHUe COOTBETCTBYIOLLEro
(Mmm?) 3awmTHOro npoBoAHuka S, (Mm?)
S<16 S
16<S<35 16
35<S SI2

CYMMETPUYHBIA  3KPaHUPOBaHHLIN  kabenb obecneynBaeT MeHbLUWIA
YPOBEHb 3NEKTPOMArHUTHOIO U3Ny4eHWsl BCe NPUBOAHON CUCTEMbI, MEHbLLYIO
Harpysky Ha U3onsiuuio 3rekTpoaBuraTensl, MeHblUVe NOALUNMHUKOBLIE TOKU U
MEHbLUMI M3HOC MOALUMMHUKOB. 3aLlUMTHbIA NPOBOAHMK BCerga OOIMKeH MMeTb
[OCTaTO4HY0 MPOBOAUMOCTb.

CeuyeHve kabenss JOMKHO OblTb paccyMTaHoO, UCXOAS W3 chneayloLlimx
YCNOBWIA: yKnajka B NOTOK He Gonee 6 kabenen B psa, TemnepaTypa Bo3gyxa
30 °C, nsonsuwmsa MNMBX, Temnepatypa nosepxHocTn 70 °C. MNapameTpbl kKabenewn
ONs Opyrux  YCrnoBUWiA [OSKHbI COOTBETCTBOBAaTb TPeOOBaHMSAM MECTHbIX
HOPMaTMBOB MO TexHUKe G6e30MacHOCTW, HampsikeHWo  NUTaHUs ©
HOMWHarbLHOMY TOKY NMpUBOAA C y4eToM TpeboBaHuUiA Mo 3KCNyaTauuu.

Heobxoavmo npuaepxunsaTbCs CNeayoLmx Npasu:

» KabGenb anektpogsuratens criefyeT NpoKnaabiBaTb Ha PacCTOSIHUM OT
ocTanbHbIX kKabenen.

» Kabenu anektpogBuratenei HECKONMbKUX MPMBOAOB MOXHO YKNagbiBaTb
napannenbHoO 1 psiaoM Apyr C ApYroMm.

* Kabenb anektpogsuratens, kabenb nutaHus n kabenu ynpaeneHus
npoknaabiBaTh B pas3HbIX KabemnbHbIX NOoTKax.

* B uenax CHWKeHWUS YpPOBHSI 3MEKTPOMAarHUTHbIX MOMEX, BbI3BaHHbIX
UMNYNbCHBIM XapakTepOM BbLIXOAHOIO HaMpsbkeHUs npvBoda, He cnegyeT
npoknagbiBatb kabenb [ABuratensl napannenbHo ApyruMm  KabensiMm  Ha
NPOTSHKEHHbIX y4acTKax.

MepeceyeHne kabenen ynpaBrneHuss W CUNoBbIX kabenew creayet
BbIMOMHATbL M0A YrioM, Kak MoxHo 6onee 6nuskum k 90 °C. He gonyckaetcs
npoknazka nocTOpPOHHMX kabenen Yepes npueog. KabenbHble NOTKM JOMKHbI
MMETb XOPOLLYIO 3NEKTPUYECKYID CBS3b ApPYr C APYrOM M C MPOBOAHUKaMU
3aszemneHus. [Ons  ynyyweHus  BbipaBHMBAHUSI  MOTEHUMana  MOXHO
MCNOMb30BaTb CUCTEMbI antOMUHNEBLIX KabenbHbIX NOTKOB.



KaGenb anektponsurarens

He meHee 300 Mm

“ : - KaGene nutanus
KaGenb ynpasnexus 90 Fl ‘ KaGenb anektpoasurarens
: [}
He meHee 200 mm ‘ He MeHBe 500 Mm

A
Kabenb ynpaenexus

Puc. 3.7 — Mpagpuveckoe npedcmaesneHue paccmosiHull Mexoy kabensmu

BxopnHoit kabenb nutanus

3.5.2 Bbi6op kabenen ynpaBneHus. AkpaHupoBaHue

Bce kabenun ynpaBneHusi [OOmMkHbl ObiTb 3KpaHMpOBaHHbIMW. [ns
aHarnoroBbiX CWrHanoB criegyeT WCMonb3oBaTh kabenb Tuna «BuTas napay
C OBOWHbIM 3KkpaHoM (cM. puc. 3.8a). Kaxabiin curHan formkeH ObiTb NOAKI0YEH
C MOMOLLBI0 OTAENbHOWM 3KpaHMpOBaHHOMW Mapbl. He cnegyeT ucnonb3oBaTb
OAVH OGLLMIA MPOBOA AN pa3HbIX aHANOroBbIX CUrHAsIOB.

Puc. 3.8a Puc. 3.86

Ansi HU3KOBOMBTHBIX LIMGPOBLIX CUrHANOB Fy4lle BCEro noaxoaut kabenb
C OBOMHBLIM 3KPAHOM, OHAKO MOXHO MCMonb3oBaTb W kabenb Tvna «BuTas
napa» C 0gHUM 3kpaHoM (puc. 3.86).

3.5.3 NoakntoyeHue Ha WKNHY RS485

Tpe6oBaHUA K NOAKITHOYEHUIO

* Vcnonb3yiTe akpaHNpoBaHHbI kaberb, cogepxallunii ABe BUTbIE Napbl.

» CoeagunHuTe cooTBeTCTBYIOWME noTeHumans! (0B).

* MakcumanbHasa gnvHa nuHum — 500 MeTpoB.

» MakcumanbHas anvHa oteeTBrieHs — 20 MeTpoB.

» Mpoknagka kabenew: npoknagbiBanTe ceTeBOM kabenb OTAENbHO OT
cunoBbIx kabernen (no kpavHen mepe, Ha pacctosHun 30 cM); ecnv HeobxoaMMo,
BbINOSHSAWTE NepeceyeHns noa NpsiMbiMU yriamu; NOAKIoYanTe akpaH kabens
K KNeMMe 3a3eMeHusi Kaxaoro nogknoyaemoro npubopa.

* [Nogknounte TEPMUHATOPDI NIMHWUM K KXA0MY U3 ABYX KOHLOB MIUHUN.



3.5.4 NopgkntoyeHne NPOBOAOB K aHaNoroBoMy Bxoay

Mpy mManon BenuuMHe HanpsHPKEHUs aHaNoroBOro CUrHana Ha Hero moryT
noBNuATL BHeLHWe nomexu. B obliem cnyyae HeobxoanMo Mcrnonb3oBaTb
3KpaHMPOBaHHbIV kabenb C ANMHOM, He npeBbiwatoLlen 20 M, Kak Noka3aHo Ha
pucyHke 3.9.

TpaHcdopmaTop ny
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Puc. 3.9 — Cxema nodkodeHus1 npo8odos K aHano2o8omy 8xody (obwul cryvad)
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B cnyyasx, korga aHanoroBbI CUrHan NoABepraeTcs BO3AEVCTBUO CUMbHBLIX
nomex, HeobxoaMMO yCTaHOBUTb (PUMLTPYIOLLMIA KOHAEHCATop, Pacnonoxus
ero psaoM € WMCTOYHWMKOM @HamnoroBOro CurHana, unu npogetb kabenb
B heppuTOBOE KOSbLIO, Kak NnokasaHo Ha pucyHke 3.10. TpebyeTcs caenatb  2-
3 BuTKa kabens Ha eppuTOBOM KOmnbLie. HamoTka JormkHa Npon3BoanTLCS B
OfHOM HanpasfneHuu.

depputosoe n4
KOMbLO
pay
BHewHun | —__ A1
NCTOYHUK c 1 22H®
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Puc. 3.10 — Cxema NoOKMoYeHUsI Ipo8o008 K aHar02080My 8x00y
(npu 8o30elicmeuu CurbHbIX MOMEX)



3.5.5 NogkntoyeHne Harpys3ku K penenHomMy Bbixony

PeneiiHble Boixogbl TA-TB-TC u RA-RB-RC npeactaBnsitoT cobol BbIxoa
TUNA «CYXOW KOHTaKT», T.e. K HUM TpebyeTcs nNoABecTU NMUTaHWe CornacHo
pucyHky 3.11 (MoaknioveHve Harpy3ku, nuTalowencs OT MNepemMeHHOro
HanpspkeHns ) nnu 3.12 (NoakntoyYeHne Harpysku, NMTatoLWwencs OT NOCTOAHHOTO
HanpspKeHust).
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Puc. 3.11 — Cxema nodKmoYeHUs Hazpy3Ku nepemMeHHo20 moka K perieliHomy 8bixo0y
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Puc. 3.12 — Cxema nodKoYeHUs: Hazpy3Ku MoCMOSIHHO20 MoKa K peselHOMY 6bix0dy

MopxrtoyeHue k penenHomy Bbixoay RA-RB-RC nponsBoamTcs aHanornyHo.



3.5.6 NMopgknioveHme K LM POBbLIM BXOAHbLIM KrneMmam

MogknioyeHe UMMPOBBIX BXOAHBIX KNEMM B 4YeTblpeX pasfuyHbIX
BapuaHTax (Tonbko ans mogenew cepun LCI):

BapwuaHT nogkntodeHns 1 (Mo yMOMYaHuio): BHELLHWUI UCTOYHUK NUTaHNS He
ncnonbayeTcs, unmdposble BxoAdbl B pexxnme NPN.

BapuaHT nogkniodeHus 2: MCMonb3yeTCs BHELIHWA WCTOYHMK MUTaHus,
undposble Bxoabl B pexume NPN.

BapuaHT noakntoverus 3: BHELUHUN UCTOYHUK MUTaHWSA HE UCMOoMb3yeTcs,
undposble Bxoabl B pexume PNP.

BapuaHT nogkniodeHus 4: MCNonb3yeTCs BHELIHWA WCTOYHMK MUTaHus,
umdposble Bxoabl B pexxume PNP.
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naBa 4. MoaroToBka Kk pa6oTe

4.1 Mepbl NpefoCTOPOXHOCTN U NPOBepKa nepea NPooHbLIM
3anycKom

He  npubnuxantece Kk  npeobpasoBaTento  4acToThl,
AMNeKTPoABMraTeENtd W UCMOMHUTENbHOMY MeXaHu3My B criyvae
1Cnonb30BaHNA aBTOMAaTMYECKOro nepesanycka, T.K. BHe3anHbIv
nepesanyck MOXeT NPMBECTU K TpaBMaMm rnepcoHana.

[ns onepaTWBHOro OTKMIOYEHUsT npeobpa3oBaTens 4acToThbl,
TpebyeTcs yCTaHOBUTL OTAENbHYI0 KHOMKY aBapuiHOro octaHosa. B
NPOTVBHOM Cry4ae BO3MOXHO MOJly4YeHne TpaBM.

He npukacanteck kK paguatopy unv TOpMO3HOMY Pe3ncTopy, T.K.
OHW HarpesaloTCA [0 BbICOKUX TemnepaTtyp. B npoTvBHOM cnyyae
BO3MOXEH OXOT.

MockonbKy HU3KYIO CKOPOCTb BpaLleHusi anekTpoasuratens
MOXHO W3MEHWTb Ha BbICOKYlO, TO nepes Havanom paboThbl
obsi3aTenbHO ybeanTecb B TOM, YTO AMana3oH BO3MOXHbIX YacToT
anekTpoaBuraTens n MexaHu4eckoro obopyaoBaHus COOTBETCTBYET
BbICTaBMEHHOMY AManasoHy B npeobpasoBaTtene 4actotel. B
NMPOTVBHOM Crlyyae BO3MOXHO MOMyYeHne TpaBM W NOBpexaeHue
obopynoBaHusi.

3anpelyaetcs CHUMaTb WM MOAKMOYATb BbIHOCHYK MaHernb
ynpaBneHusi Npu BKMIOYEHHOM MUTaHUM Ha npeobpas3oBaTene
YyacToTbl. B npoTMBHOM cnyyae BO3MOXHO  MoOpaxeHue
3MNEeKTPUYECKUM TOKOM.

4.2 Npo6HbIN 3anyck

1) BbINONHUTL Mepbl MPeaOoCTOPOXHOCTM W MNPOBEpKY nepen MpobHbIM
3anyckom. [lepBoe BkntoyeHne npeobpasoBartens HEO6X0AMMO NPOU3BOAUTL
npy OTKMIOYEHHOM 3MekTpoaBuUraTene (OTCOeAMHEHHbIX BbIXOAHbLIX CUMOBbLIX
kabensix).

2) MNocne nogayn nNUTaHWa U BKIOYEHUS NpeobpasoBaTtens Heobxoaumo
ybeauTtbcs B TOM, 4TO Npeobpa3oBaTtenb HaXoAUTCs B pexvme “ocTaHoB” (Ha
aucnnee MuraeT MHaMKaumsl, He roput ceetopmop «Pabotar). B cnyyae, ecnu Ha
aucnnee otobpaxaeTcsi coobuieHne Tuna «Er- rXX», HeobxoamMmo o6patuTbes
K a2nase 8 «CoobujeHuUs 0 cOCMOosAHUU peobpasogameris Yacmomaly.

1) Mepepn ocyliecTBneHMeM HacTpoek npeobpasoBaTens nog KOHKpeTHoe
npyMeHeHVe HeoBXOoAMMO BLIMOMHUTE COPOC BCEX HACTPOeK Ha 3aBoACKWe
YCTaHOBKM (B 3HaYeHue yHKumoHanbHoro koaa F00.28 HyxHo BbicTaBuThb 1).

2) BbINoNHUTL HACTPOIKY NapameTpoB ANEKTPoABUraTens:

- F02.01 — HoMWHanbHas MOLHOCTb anekTpoasuratens (kBT);

- F02.02 — HomMHanbHas yactoTa anektpoasuratens (Mu);

- F02.03 — HoMMHarnbHas cKopoCTb anekTpoasuratens (06/MuH);

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




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

3) [Mocne ycnewHoro nepBoro BKMHOYEHUs nNpeobpas3oBaTens npu
OTKIIOYEHHOM 3EeKTPOABUraTeNne M OCYLUECTBNEHNS BCEX YKa3aHHbIX Bbllle
HacTpoek HeobXoAMMO  MOAKMIYUTL  BbIXOAHbIE — CUMOBble Kabenwu k
anekTpoasUraTento nvnn AOMOMHUTENbHOMY obopyaosaHuio,
yCTaHOBMEHHOMY Ha BbIxofe npeobpasoBaTensi.

4) TlepBbln 3anyck npeobpasoBaTens C MOAKMIOYEHHbIM ABUraTenem
NPOM3BOAWTL NMPU MOMOLLM HaXaTus kHOMKM « TOJTY.». [Npu yaepXmBaHuUm KHOMKN
«TOJIY.» anekTpoasuratens byaeT BpallaTbCa Ha CKOPOCTU, SKBUMBANEHTHON
yactoTe 2 I'y. Heobxoammo y6eanTbCs B NpaBuinbHOM HanpaBneHun BpaLLeHust
NOAKMIOYEHHOro anekTpoasuratens. B cnyvyae HeBepHOro HanpasneHus
BpalleHns HeobXoAMMO W3MEHWTb HampaBreHWe BpalleHUst C MOMOLLbIO
dyHKuMoHanbHoro koga F00.16 nnu nomeHaTb Mectamu aBe nobble dasbl
BbIXOAHOrO CMSI0BOrO NpoBoAa.

Mpv npo6Hom 3anycke npeobpasoBaTens Heobxoavmo obpallaTtb
ocoboe BHMMaHWe Ha criegyoLuee:

* NMPUBOA HE [OMKEH NMPOU3BOANTE YPE3MEPHbIX LLYMOB, PbIBKOB
1 BUBpauuia;

* BeNMYMHA TOKa 3MEeKTpoABWUraTens He AOMKHA MpeBblllaTb
HOMUWHAIBHOIO 3HAYEHUs;

* MPaBUNbHOCTb OTOOPAXEHUs WHAMKALUMM U 3HaYeHW Ha
aucnnee.

Mocne ycnewHoro ocywlecTBreHWst NpobHOro 3amnycka Ans MonyyYeHust
XKenaemblX XapakTepucTuK npuBoda cregyeT OCyLIEeCTBUTb HACTPOWMKY BCEX
napameTpoB paboTbl npeobpasoBartens.

Kak npu ckansipHOM, Tak U Npy BEKTOPHOM PEXUME YNPaBreHUst AOMKHbI
ObITb BBeOEHbl OaHHble C MacrnopTHOM Tabnuyku anekTpogsuratens. [Ons
OanbHeunwwen HacTpowkyM cregyeT Ucnonb3oBaTb Tabnuuy ¢yHKUMOHAMNbHbIX
napameTpoB (cM. rmaey 6.3 MNapameTpbl MeH0 NPOrpamMMUpPOBaHWs)

4.3 UpeHTnbuKaumna napaMmeTpoB aneKTpoaBuraTens
(aBTOHaAcTpoOIKa)

PexvMm BEKTOPHOrO ynpaBrieHWUss C Pa3OMKHYTbIM KOHTYPOM CTPOWUT
MaTeMaTU4eckylo Mofenb NOoAKMIYaeMoro 351eKTpoABMraTenst Ha OCHOBaHWUK
BBEJEHHbIX napameTpoB. COOTBETCTBEHHO, 4TOGbI MOMYYUTb  BbLICOKYH
NpoOu3BOANTENBHOCTL 3NIEKTPOABUraTENSl U OMTUMAsbHbIE XapakTepuCTUKU
ynpaeneHusi, TpebyeTcs nonyyYuTb TOYHblE MapaMeTpbl YrnpaBrsiemMoro
anekTpoasuratens. [ins obneryeHns aaHHoONW 3agayn McnonbayeTcs pyHKUmA
MAEHTUdUKaLMM NapaMeTPOB 3MeKTPoABUraTeNs.

4.3.1 dTanbl NpU BbINOMHEHUN AEHTU(UKALUN aCUHXPOHHOIO
3neKkTpoaBuraTens npuBeaeHbl HUXe:

1. Beibepute BapuaHT ynpasnenus (F00.01 = 0) — ynpaBneHue ¢ naHenv;



2. 3aTem BBeauTe criepyloLme napameTpbl B COOTBETCTBUM C NACMNOPTHOM
Tabnuykon anekTpoaBuUraTens:

- F02.01 (HoMuHanbHas MOLLHOCTb aCMHXPOHHOIO anekTpoasuratens 1);

- F02.02 (HoMuHanbHas YacToTa acCMHXPOHHOTO anekTpoasuratenst 1);

- F02.03 (HoMuHanbHas CKOpOCTb aCUHXPOHHOIO 3nekTpoasuratenst 1);

- F02.04 (HoMUHanbHOe HanpsPKeHne acMHXPOHHOIO anekTpoasuratens 1);

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

3.LCI wmeetr pgBa Tuna wugeHTUdukaumn. BwiGop paHHoro Tuna
naeHTUukaumin 6yaet 3aBMCETb OT TEXHONMOMMYECKUX YCIOBUIA:

A) ecnv Harpy3ka MoXeT ObITb NONHOCTLIO CHATA C Bana anekTpoasuratens,
To BblbepuTe «2» B napameTtpe F02.37 (nonHas wgeHTUdUKaums), a 3atem
HaxmuTe

«MYCK» Ha naHenu ynpaeneHus, nocrne atoro 4 aBTomaTn4ecky BbINOMHUT
n3MepeHue creayoLmx napaMmeTpos:

-F02.06 (conpoTuBreHMe cTaTopa acUHXPOHHOIO anekTpoasuratens 1);

-F02.07 (conpoTuBneHne poTopa aCUHXPOHHOTO anekTpoasuratens 1);

-F02.08 (MHOYKTMBHOCTb paccesiHUsA cTaTopa W poTopa AaCUHXPOHHOTO
anektpogguratens 1);

-F02.09 (B3aumHas WHAOYKTMBHOCTb CTaTopa W poTopa acUHXPOHHOIrO
anektpogguratens 1);

-F02.10 (Tok XOMnocToro xoda acWMHXPOHHOro 3anekTpoasuratens 1).
MaoeHTudmkaums BbIinonHeHa.

B) ecnn wHarpyska HE moxeT ObiTb NOMHOCTBIO CHATA C  Bana
anekTpoasuraTtens, To Bblbepute «1» B napametpe F02.37 (ctaTmdeckas
naeHTudukaums), a 3atem Haxmute «[MYCK» Ha naHenu ynpaBneHus, nocne
atoro MY aBTOMaTU4ECKM BBINOMHUT M3MEPEeHVe CneayLLMX NapameTpoB:

-F02.06 (conpoTuBREeHMe cTaTopa acUHXPOHHOIO anekTpoasuratens 1);

-F02.07 (conpoTuBneHne poTopa acCUHXPOHHOrO anekTpoasuratens 1);

-F02.08 (MHAYKTUBHOCTb paccesiHUsi cTatopa M poTopa acWHXPOHHOIro
anekTpoasuratens 1).

MapameTtpbl F02.09 (B3aMMHasi WHOYKTUMBHOCTb cTaTopa W poTopa
acuHxpoHHoro anektpoasuratens 1) u F02.10 (Tok xomoctoro xopa
aCUHXPOHHOTO anekTpoasuratens 1) nonb3oBaTenb MOXeT paccymTaTb UCXOAA
M3 [daHHbIX MacnopTHOM Tabnmuyky anekTpoAaBuraTens:  HOMUHanNbHoOe
HanpsbkeHve U (B), HomuHanbHbi Tok | (A), HoMyHanbHas Yactota f (I'y) n
KO3 PULMEHT MOLLIHOCTU cos®. MeToamKa BblYMCIIEHNS TOKa XOMOCTOro xoAa
1 B3aUMHOW UHAYKTUBHOCTW OMUCaHbl HUXKE:

"
"B mwfel, °

pacy&T ToKka XONocToro xofa =1 JT7- cos¢p

pacy4éT B3aMMHOWN MHOYKTUBHOCTYU L



4.3.2 JTanbl Npy BbINOMHEHUU UAEHTU(UKALMN CUHXPOHHOTO
OBUratensi ¢ NOCTOSAHHLIMW MarHUTaMu MpuBeAeHbl HUXe:

1. Beibepute BapuaHT ynpasneHus (P0-02 = 0) — ynpaBneHuve ¢ naHenw;

2. 3aTem BBeauTe criegyloLime napameTpbl B COOTBETCTBUM C MACMOPTHOM
Tabnuykon anekTpoaBuUraTens:

- P1-01 (HoMrHanbHas MOLHOCTb aCMHXPOHHOTO 3nekTpoasuraTens 1);

- P1-02 (HomrHanbHoe HanpsixkeHve anekTpoasuratens 1);

- P1-03 (HOMVHanbHbIN TOK anekTpoasuratens 1),

- P1-04 (HomyHanbHas YacToTa anekTpoasuratens 1);

- P1-05 (HomunHanbHas ckopocTb BpalleHus anekTpoasuratens 1);

3.LClI wmeer pgBa Tuna wgeHtTudukauun. BbeiGop agaHHOro Tuna
naeHTudmnkauui 6yget 3aBMCeTb OT TEXHONOMMYECKUX YCIOBUIA:

A) ecnv Harpy3ka MOXeT BbITb MOSNTHOCTBIO CHATA C Bana anekTpoaBuraTens,
To BblbepuTe «12» B napameTtpe P1-37 (nonHas noeHtTudwmkaums), a 3atem
Haxmute «[MYCK» Ha naHenwu ynpaenenusi, nocne atoro N4 aBTomaTunyecku
BbIMOSIHUT M3MEPEHNE CreayoLLMX NnapaMmeTpos:

- P1-16 (ConpoTtumBneHne obmoTok ctatopa COMNM);

- P1-17 (MHAYKTMBHOCTb CMHXPOHHOTO ABuraTens no ocu D);

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

- P1-20 (NpoTneo-34C COMNM);

MaoeHTrdmkaums BbINOnHeHa.

B) ecnn wHarpyska HE moxeT ObiTb NOMHOCTBIO CHATA C  Bana
anekTpogguratens, To Bblbepute «11» B napameTtpe P1-37 (cTtatnyeckas
naoeHtTudukaums), a 3atem Haxmute «MYCK» Ha naHenu ynpaeneHus, nocrne
aToro MY aBTOMaTU4ECKM BbINOMHUT U3MEPEHNE NapamMeTpPOB.



FnaBa 5. BcTtpoeHHasi naHenb ynpaBrieHUA U akceccyapbl
5.1 OnucaHue 1 (pyHKUMOHANbHOE Ha3Ha4YeHue naHenu

ynpasneHus

[MaHenb ynpaBneHus MmeeT OUCMNEn U KHOMKW ynpaenenus. [Aducnnen
nokasblBaeT MEHIO HACTPOMKN NapamMmeTpoB M pa3nuyHble paboyne CoCTOSHUS.
KHonkn — nHTepdenc cesAsmn nons3oBartens n npeobpasoBartens YacToTbl. ns
cepun LCI npegycMoTpeHa ABYCTPOYHAsA NaHernb ynpaBneHus:

[Oucnnen

Caetoauoab!

KHonka nporpammyiposaHms

MoTeHuvomeTp
KHonka noateepxaeHus
BBOAA AAHHbIX
MHorodyHKUMOHanbHas
KHOMKa

KHonka BeiGopa
HanpaBneHus BpalleHus

KHonka 3anycka

KHonka ocTaHoBa/c6poca

KHonku Beepx/BHn3

Puc. 5.1 — @yHKUUU KHOMOK U c8emoduo0os naHenu ynpasneHusi LCl

[nsi cepum LCI (S) u LCI-GY/PY-1
npegycmMmoTpeHa O4HOCTPOYHasa naHesnb ynpaBneHna:

[Dvcnnei

CeeToauoab!

KHonka nporpamMm1poBaHmsi

KHorika noaTBepxaeHus
BBO/JA AAHHBIX

KHorka BeiGopa
HarnpaBneHus BpaLLeHNs

nvcK  CTon

MEHIO MoTeHumromeTp
KHonku BBEpX/BHU3

BBOJ 5 MHoroyHKumMoHanbHas
KHOMKa

KHonka ocTaHoBa/c6poca

KHonka 3anycka

Puc. 5.2 — ®yHKyuu kHonok u ceemoduodos naHesnu ynpasneHusi LCI(S) u LCI-GY/PY-1

57 instart-info.ru



MEHIO KHonka nporpaMmmnpoBaHus: BXO B MEHIO NEPBOro YPOBHS UNn
BbIXO[, U3 rpynnbl NapameTpos

BBOA B pexunmMe MOHUTOPMHra BbINOMHAET OYHKLMIO Nepexoaa Mexay
oTobpakaeMbiMK MapameTpamu.
B pexume nporpamMmMpoBaHmnst BbINOSHAET PYHKLIMIO COXpaHeHUs
BbIGPAHHOrO 3HaYeHMs BO BHYTPEHHIOW namsATb 4.

BMNP/PEBEPC | KHonka BblGopa HanpaBneHWs BpaLleHus aneKkTpoasuratens B
COOTBETCTBUM C YCTAHOBMEHHOW 4acTOTON

TOonu/>> B pexunmMe MOHUTOPMHra BbINOMHAET (OYHKLIMIO TONYKOBOrO 3anycka.
B pexvime nporpaMmupoBaHus BbINOSHAET PYHKLMIO Nepexoaa
mMexay paspsiaamu BblbpaHHbIX NapameTpoB.

nycK KHonka 3anycka M4

cTon OcraHos M4, cbpoc owmbok

BBEPX/BHU3 KHonka Ansa nsmeHeHus napameTpa Unm onopHomn 4acToTbl

5.2 Oucnnen

B coctosiHum paboTtbl unu octaHosa MY cBeToaMoabl NaHenu ynpasneHns
0TOGpaXxalT pas3nuyHble COCTOsIHUSI NpeobpasoBaTens. B napameTtpax F08.03
(napameTpbl oTOGOpaxeHuss B pexume paboTel) n F08.05 (napametpbl
oToBpaxeHVs BO BpeMsi OCTaHOBa) MOXHO BblOpaTb Tpebyemble nokasarenu
ansa otobpaxeHns Ha gucnnee. KHonka «BBO[» mncnonb3dyeTcs Ans CMeHbI

nokasaTenemn.

1. B COCTOSIHWM OCTaHOBa MOXHO 0TOGpa3uTb Ha avcnnee 13 nokasatenei
napameTpoB (cM. Gonee noapoGHyto MHopMaLWio 0 BeIGOpe 3rIeMEHTOB Ans

oTobpakeHns B napameTpe F08. 05):

Kop Ha aucnnee 3HauyeHue

OnopHas yactoTa

Hanpﬂ»(enme 3BEeHa NOCTOSAHHOIo TOKa

CocTosiHMe BXOAHbIX KnemM

CocTosiHMe BbIXOAHBIX KIeMM

OnopHbivi curHan MNUA-ynpaenexns

HanpspkeHue Ha All

HanpspkeHue Ha Al2

HanpspkeHue Ha Al3

2o gD o |- c|x

3HauveHne BpemeHn

INSTART®
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L 3HaueHune paccTosHuS

2. B cocTosiHum paboTtbl MOXHO 0TOGpa3vTb Ha Aucnnee 32 nokasatens
napameTpoB (CM. 6onee noapobHy MHMOopMaLuo 0 BbIGope 3NeMeHTOB Ans
oToGpaxeHus B napameTpax F08.03, F08.04):

Kop Ha aucnnee 3HaueHue

OI'IOpHaﬂ YacToTta

Pabouas yactota

BbixoaHon Tok

BbixogHoe HanpsbkeHue

Pabouasi ckopocTb

KpyTawmin MomeHT

BbIXO,ClHaﬂ MOLLHOCTb

HanpﬂmeHme 3BeHa NOCTOSAHHOIo TOKa

OnopHbIi curHan MA-ynpasnexus

Curnan obpatHon cssu MA-ynpasnexns

CocTosiHMe BXOOHbIX KneMm

CocTosiHVE BbIXOAHbIX KNEMM

HanpspkeHue Ha All

HanpspkeHue Ha Al2

HanpsbkeHue Ha Al3

3HauveHne BpemMeHn

[l e I e S = B e = ol = = e e L R I A= R L R =

3HayeHue paccTosHuA

5.3 ononHuTenbHbIe akceccyapbl

CaeToanoaHasi NaHenb sIBNSIETCS BbIHOCHOW 1 MOXeT OblTb MO yMOMNYaHuio
ycTaHoBneHa B MY unu BbiHeceHa oTAENbHO Ha LKkad C MOMOLLb0 MOHTaXHOO
KoMnekTa (B KOMMIIEKT NOCTaBKW BXOAUT MOHTaXHasi pamka 1 kabenb ArMHO
2 m).
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5.3.1 MOHTaXHbIN KOMMMEKT

Ansa mopenen cepun LCI(S) n LCI-GY/PY-1:

MoHTaxHbIN kKoMnnekT ans naHenu LCI-KP-S BkrtoyaeT B cebsi MOHTaXHY0
pamky LCI-MF-S gns naHenw, yanuuutenbHelii kabenb IN-EC (1-10 m), a Takke
apanTep Ans nogkntoveHus kabens LCI-TB.

81

Ons mopeneiu cepum LCI:

MoHTaxHbIN komnnekT ansi naHenu LCI-KP BkntovaeT B cebsi MOHTaxHYt0
pamky LCI-MF ans naHenu v yanuiuteneHbii kabenb IN-EC (1 - 10 m).

INSTART®
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LCI-MF-S LCI-KP-S LCI-TB
HaumeHoBaHue W, mm B, mm I, Mmm w1, mm B1, Mm M, mm
LCI-MF-S 100 153 19 90 130 13
LCI-KP-S 72 100 36 70 92 135
LCI-TB 25 36 22,6 48 30 12.8
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LCI-KP

LCI-MF
HaumeHoBaHue L, mm B, mm I, Mmm w1, mm B1, mm M1, mm
LCI-MF 92 135 215 85.7 122 17.3
LCI-KP 60 90 335 - - 18
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LCI-KP

LCI-MF

5.3.2 YanuHuTenbHbIN Kabenb
OT,D,eJ'IbHO MOXHO I'IpI/I06peCTI/I yD,J'IVIHVITeJ'IbeIIZ kabenb Ao 10 m Ana naHenu

ynpaBneHus.

Puc. 5.3 - YonuHumenbHbit kabenb IN-EC
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MmaBa 6. MeHIo nporpammupoBaHusi

MeHto nporpaMmMmMpoBaHus MOXET GblTb M3MEHEHO KaK B PEXVME OCTaHOBa,
Tak U B pexvme paboTbl.

6.1 HaBuraums v pegakTupoBaHue nNapaMeTpoB B MeHI0

MeHio nporpamMMmMpoBaHMsa UCMOMb3yeTCs ANA MPOCMOTPa U U3MEHEHUs
napameTpoB, onpefensiiowmx paboty npeobpasoBatens YacToTbl. [ns goctyna
K MEHI0 NporpamMMMpPOBaHVSA Ha MMaBHOM 9KpaHe HaXMUTe KHOMKy «MeHtoy.
B npeobpasosatene 4vactotbl cepun LCI wucnonbsyetcs TpexypoBHeBas
CTPYKTypa MeHI0 Ans HAaCTPONKN NapameTpoB.

pynna dyHKUMOHaNbHBIX NapamMeTpoB (MEHIO MEepPBOro YPOBHA) —»
napameTp (MEHI0 BTOPOro YpOBHS) — 3HayeHWe napameTpa (MeH TpeTbero
YPOBHS1). Hxxe npvBeaeHbl cxema v HaBuraums no MeHto NporpaMMUpOBaHus:

50.00 Iudposoii mucreit

MeHr0 IepBOro YpOBHS FOO .

II3MeHeHIIe TPYIIIBI TapaMeTPOB

Menro BTOPOT'0 YPOBHS FDUJU

I3meHeHne mapamerpa

050,00

II3MeHeHHe 3HaUeHHS TapamMeTpa

MEeHIO TpeThero ypoBHS

Puc. 6.1 - Cxema HacmpoUKu rnapamempos MeHo

HaBurauvsi no MeHo NporpaMMm1poBaHs:

« [Ins HaBWUraumm mexay rpynnaMu napameTpoB MEHIO NPOrpamMmM1MpoBaHns
MCNOnb3YTCSA KHOMKK () 1 ;

« [Ins nepexoda B crneaytoLlee NogMeHto Ucronb3yeTcs kHomnka «Beoay, ans
BO3BpaTa B npeablayLliee MeHIo Ucronb3yeTcs kHomnka «MeHtoy;

* [Mocne BbIGopa rpynnbl NAapaMeTpoB MPU HaXaTun KHorku «Beoay»

Mexay paspsgamu — KHomnka ;
»




* [ns coxpaHeHUs HOBOrO 3Ha4YeHUsi MapameTpa MCMonb3yeTcs KHomMka
«BBogy. [ns Bbixoga 6e3 coxpaHeHus UBMEHEHUI — KHomka « MeHto».

Mpumep: ans nsmeHexns koga napametpa F02.02 ¢ 10,00 Ny Ha 15,00 My
(Nony>XMpHbIM WPUTOM 0603HAYEHO MUratoLLiee 3HaYEHME):

5000 <
l
FOO Fo2
l -WT
Foe F02.03
A
BBOA
BBOA
v
F0200 15.00
l T
>>
Fozoe 2By 1000 1000

Ecnv kog napameTpa He MUraeT, TO 3HaYUT, OH HE MOXET ObITb U3MEHEH.

Bo3MOXHblE NpUYnHbI:

1. JlaHHbI napameTp ABNseTCA NapaMeTpoM ANt MOHUTOPUHIA;

2. MapameTp He MoXeT 6bITb N3MeHeH BO Bpemsi paboTbl. OH MoXeT BbITb
N3MEHEH TOMbKO NOCIe OCTaHOBKW 3reKTpoaBUraTens.

6.2 3awuTa gaHHbIX Naposiem

MeHio nporpamMMupoBaHns MOXeT ObiTb 3abnokupoBaHO Ans TOro, YToobl
3anpeTuTb  HexenaTenbHbIM  MOMb3oBaTeNnsiM  U3MEHATb  napameTpsl.
BrnokmpoBka Ha 3anucb mapameTpoB ycTaHaBnuBaeTcd napameTtpom F08.00
(PP-00 — gna CAOMMM), KoTopbii NO3BONSET YCTAHOBUTb NApofb Ha MEHI0
nporpammMmupoBaxus. [ns atoro B napametpe F08.00 (PP-00 — ans COMNM)
HeobXOAMMO YCTaHOBUTL 3HayeHue, OTnMyHoe OoT 0 M HaxaTb Ha KHOMKY
«BBO[». BeegeHHoe 3HaveHue GyaeT napornem nonb3oBatens. MNpu Boixoge
13 MEHK MporpaMmmMpoBaHNs naposibHas 3awuTa byaeT aktuemposaHa. MNpu
NOBTOPHOM HaxaTum Ha kHorky « MEHIO» Ha ancnnee otobpasutes «0. 0. 0.
0. 0.». Tenepb npn nepexofe B MeHO NPOrpamMMMpoOBaHVsA NpeobpasoBaTenb
4YacTOoTbl CHayana 3anpocuT BBOZ Naporisl, yCTaHOBIIEHHOTO paHee B napameTpe
F08.00 (PP-00 — gns COMM).



* [Ons TOro, 4toGbl OTMEHUTb OMOKMPOBKY nNapameTpoB, B
= | napametpe F08.00 (PP-00 — gna C[AMNM) HyXHO yCTaHOBUTb
== | 3HayeHve «00000».

+ Ecnn Bbl 3abbinu naponb, obpatuTecb B TEXHWUYECKYO

nopgaepxky INSTART.

6.3 MapameTpbl MEHIO NPOrpaMMUPOBaHUA aCUHXPOHHOIO
aneKTpoABUraTens u ux onuvcaHue

B MY cepum LCI (LCI(S)) napameTpbl CrpynnmMpoBaHbl Mo OyHKLMOHANbEHOMY
HasHauyeHuto; Bcero umeetcs 16 rpynn ot FOO pgo F15. Ons ypnoberea
nNporpaMMMpoOBaHMUsl BaXHO MOMHUTb:

1. Homep rpynnbl COOTBETCTBYET MEHIO NEPBOIO YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;

3. 3HauyeHve napameTpa COOTBETCTBYET MEHIO TPETbEro ypoBHs. KpaTkasi
nHdopmaums o Tabnuue yHKUMOHanNbHbIX NapameTpoB. HasHaueHue
cTonbuos Tabnuubl OYHKUMOHAbHBLIX NapaMeTpoB:

1-1 cTonbel, « DYHKUMOHAnNbHbIN KOA», COOEPXUT HOMEpP NapameTpa;

2-1 ctonbel, «HasBaHue pyHKUMMY;

3-7 cTonbeu, «[Mana3oH HAaCTPONKMy, 0603Ha4YaeT AOMYCTUMBIN AMana3oH

3HaYeHWn NapameTpa;

4-n cronbeu, «3aBoAckoe 3HAYEHME» — UWCXOOHOE YCTaHOBMEHHOE
3HaYeHue;

5-n crtonbeu, «M3meHeHne», obo3HavaeT YCNOBUS W3MEHEHUs unu
OTCYTCTBME BO3MOXHOCTW U3MEHEHUs1 AaHHOro napametpa. Hwwke nogpo6Ho
onvcaHbl YCroBHble 0603Ha4YeHus:

«oO»: [JaHHbIA napamMeTp MoXeT 6biTb n3MeHeH, korga MY HaxoauTcs Kak B
pexume OCTaHOBa, Tak U B pexume paboTbi;

«m»: [laHHbI napameTp MOXeT ObiTb M3MeHeH Tonbko Torga, korga MY
Haxo4MTCsl B PEXUME OCTaHOBa;

«eo»: [laHHbIN NapameTp SABNSeTCs NapameTpoM MOHUTOPUHIa (MCMorb3yeTcs
Onsi IPOCMOTPa U HE MOXET ObITb U3MEHEH)

«#»: [JaHHbI napameTp MOXeT OblTb M3MEHEH TOMbKO creuuanMcTamu
CEPBUCHOW CITyXObl.

Fpynna FOO: OcHOBHbIEe NapameTpbl

DyHKUMO- HasBaHue [unana3oH HaCcTPOWKK 3aBopg. U3m.
HanbHbIA hyHKLUMUN 3Hau.
koA
F00.00 Pexum 0: BeKTOpHbI C pa3OMKHYTbIM KOHTYPOM 2 [

ynpaenenust | (SVC)
1: BEKTOPHbI C 3aMKHYTbIM KOHTYPOM
(VC) (dbyHkuus otcytcteyet B LCI(S)
nLCI-GY/PY-1)
2: CkanspHbi (Uff)



0: BekTopHOe ynpaBneHue ¢ pa3oMKHYTbIM KOHTYpoM (SVC)

YnpaBneHve anekTpogBuratenem ocyliectansietcsi 6e3 gatynka obpartHom
cBA3N (3HKoAepa). [laHHbIV MeTOA MPUMEHMM K TakMM Harpy3kam Kak CTaHKu,
LeHTpMyrn, BONOYUNbHbIE CTAHKN U NMUTbEBbLIE MALLMHBI.

Mpumevanwue: npy BeIGOpe AaHHOro MeToAda K NpeobpasoBaTento YacToTbl
MOXeT ObITb NOAKMIOYEH TOMLKO OAWH 3MeKTpoaBUraTens.

1: BekTopHOe ynpasneHue ¢ 3aMKHyTbIM KOHTypom (VC)

YnpaBneHvie anekTpoasuratenemM OCyLLECTBSAETCS C MOMOLLbIO AaTynka
obpaTtHoi cBA3WM (3HKOoAepa). [nA peanusauuy AAHHOrO MeToda 3SHKoAep
pormkeH OblTb yCTaHOBMEH Ha Barny 3nNeKTpoABUratensl WM MNOAKIYEH K
nnate pacwwupeHus PG, cooTeeTcTBytolen Tuny aHkogepa. [laHHbIi MeToa
ucnonb3dyetca B cnyvasx, rae TpebyeTcs BbICOKOTOMHOE perynmpoBaHue
CKOPOCTMW UMW KPYTSALLEro MOMeHTa, Hanpumep, BbICOKOCKOPOCTHbIE NPUBOAEI,
NOABEMHbIE KpaHbl N NMNAThI.

MpumeyaHue: npu BbIGOpe AaHHOrO MeToAa Kk Npeobpa3oBaTento YacToThbl
MOXeT ObITb MOAKIIOYEH TOMLKO OAWH 3MeKTpoABuraTerb.

2: CkansipHoe ynpasneHue (U/f)

HaHHbI MeToA ncnonb3yeTcs B 6ONbLMHCTBE CNy4aeB B BEHTUNSATOPHBIX U
HacoCHbIX NpuBoAax, a Takke B Tex cryvasix, rae oauH npeobpasoBaTenb
4acTOTbl YNPaBsAeT HECKONbKUMMW 3M1eKTPOoABUraTensaMm.

Mpu WUCNONb30BaHUM BEKTOPHOMO YNpaBneHUs HeoGXOoAMMO
mm=) BbINOMHUTL UAEHTUMKALMIO NapamMeTpoB  3rneKTpoasuraTtens,
== [ npeumyliecTBa BeKkTOpHOrO crocofba ynpaBrneHus MoryT ObiTb
=== | KCcnonb30BaHbI TOMLKO NOCe Nony4YeHUs hakTUYeCkMX NapameTpoB

UCMOIIb3yEeMOro 3NIeKTPOABUraTEeNs.

DyHKUMO- HasBaHue Mvnana3oH HacTPOWNKK 3aBogp. U3m.
HanbHbIN OyHKLMK 3Hau.
koA
F00.01 NcTouHuk 0: MaHenb ynpasneHus 0 o
KOMaHza 1: TepmuHan (KNemMMbl ynpaBrneHust)
nycka/ 2: MNpotokon ceasn ModBUS RTU/
ocTaHosa Profibus DP

3: ABTO3arnyck nocne oTKNIoYeHns
nuTaHus

BbiGepurTe NCTOYHUK KOMaHA, Nycka/ocTaHoBa npeobpa3oBartens 4acToThl.

0: MaHenb ynpaBneHus

3anyck, OCTaHOB U pEBEPC BLIMOMHSATCS C MOMOLLUBI KHOMOK NaHemnu
ynpaerneHusi.

1: TepmuHan (KnemMmbl ynpaBrieHus)

3anyck, ocTaHoB, peBepC W Ap. (YHKUMM BbIMOMHSAIOTCA C MOMOLLBHO
LMGPOBLIX KNEMM yNpaBreHus.

2: MpoTokon cesAsm ModBUS RTU/Profibus DP

3anyck, ocTaHoB, peBepC M Ap. (YHKUMM BbIMOMHSAOTCA C MOMOLLBHO



ceTteBoro npotokona ModBUS RTU/Profibus DP

WHopmaumio 0 dyHKUMOHanNbHbBIX NapameTpax, CBA3aHHbIX C CETEeBbIM
npokorniom ModBUS RTU, cm. 8 “Tpynna F13: [Tapamempb! KOMMYHUKaUUOHHO20
npomokosna Modbus RTU”.

DyHKUMO- HasBaHue [nana3oH HacTPonKun 3aBopg. Uzm.
HanbHbIA KOA4 dpyHKUUN 3Hau.
F00.02 Bei6op ceteBoro | 0: Modbus RTU 0 =
npoTtokona 1: Profibus DP (onums
C nnaTow paclumpeHust)
F00.03 MakcmmanbHas 50.00 Ny ~599.00 Iy (onuusi— | 50.00 n
BbIXOAHas no 3000) 'y M

vactota

MakcumanbHass 4acTtota, KoTopas MOXeT OblTb nogaHa Ha BbIXO4
npeobpasoBaTterns 4acToTbl.

Ecnu aHanoroBbin BXO4, VMMYNbCHbIA BXOA, BXO4 MHOrOCTyrneH4aTomn
komaHael unu MJIK npeobpa3oBaTtens 4acToTbl NPUMEHSIOTCA B KavecTBe
MCTOYHWMKOB 3afaHusi OMOPHOr0 CurHana, To npoueHTHoe 3HadveHue (100 %)
OyaeT cooTBETCTBOBATbL 3HAYEHUIO, 334aHHOMY AaHHbIM NapameTpoM.

DyHKUMO- HasBanue [Anana3oH HaCcTPOWNKK 3aBogp. U3m.
HanbHbIA Ko OyHKLMUK 3Hau.
F00.04 BepxHsia F00.05 ~ F00.03 50.00 =
npeaenbHasi M

Yacrtota

OrpaHuuyeHne BbIxogHOW paboyelt 4YacToTbl. 3HayeHWe MOXeT ObiTb
MeHbLUE Unun paBHO MakcumanbHon YactoTe (F00.03), HO He MeHbLLEe HUXHEN
npegenbHor yactoTbl (FO0.05)

®DyHKUMNO- HasBanue [nana3oH HacTPOMNKn 3aBoga. Usm.
HanbHbIV KOoA OyHKLMK 3Hau.
F00.05 HwxHsis 0.00 'y ~ F00.04 00.00 =
npegernbHas My

vyactota

HwkHWI npegen YacToTbl NpK perynupoBke Ha Bbixode M4.

Ecnu onopHasi yacTtoTa Hbke HbKHeN npegenbHon YacToTbl, To 3anyck M4
He OyaeT npounsBeneH.

Ecnn B npouecce pabotbl M4 onopHasi yactoTa ycTaHaBNMBaETCH HbKe
HWKHEeN npeaenbHOW, To BbixogHas paboyas yactoTa MOXeT ObiTb NOHWXKEHa
TONbBKO A0 HUXHEN NpeaenbHou YacToThl unu MY moxeTt paboTtaTtb Ha HyneBon
yacToTe (4N aKTMBauMn OaHHOrO pexuma yctaHoBuTe B napametpe F09.14
COOTBETCTBYIOLLEE 3HaYeHME).



DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBog. U3m.

HanbHbIM KOA | PyHKUUK 3Hau.
F00.06 Mctounuk | 0: KHonku naHenu ynpaeneHus (6e3 0 [ ]
3apaHua COXPaHEHNSI 3HaYeHNs1 ONOPHON

4acToTbl A | YacTOTbl NPY OTKIIOYEHUU NUTAHUST)
1: KHonku naHenwu ynpasneHus (c
COXpaHEHNEeM 3Ha4YeHUst ONOPHON
YacTOTbl MPU OTKMIOYEHUN NUTAHWNS)
2: AHanoroBbiin Bxoa All
3: AHanoroBbiin Bxoa Al2
4: AHanoroBblli Bxog Al3 (dyHkums
otcytcTeyeT B LCI(S) u LCI-GY/PY-1)
5: BbICOKOYACTOTHBIN UMMYNbCHbI
Bxog, (HDI) (pyHKkums oTcyTCcTBYET
B LCI(S) n LCI-GY/PY-1)
6: MHoroctyneH4aTbivi peXxum
7: MpocTton MK
8: M -ynpasnexne
9: MpoTokon casA3n Modbus RTU/
Profibus DP
10: MoTeHumomeTp naHenun
ynpaBneHus

YCTaHOBWTE UCTOYHVMK 3a4aHNS HYacToTbl A

0: KHonku naHenu ynpaeneHus (6e3 coxpaHeHWs 3Ha4YeHUsi OMOpPHON
YacTOTbl NPY OTKIIOYEHUN NMUTAHWS)

HavanbHoe 3HayeHune onopHon 4acTtoTbl — 3HaveHve F00.10 (onopHas
HayanbHas YacToTa Npu 3adaHWn C KHOMOK maHenu ynpaeneHus). OnopHoe
3HaYyeHVe YacToTbl MOXHO M3MEHATb MPW MOMOLLM KHOMOK «@» (BBEPX) 1

«@» (BHM3) W KNeMM ynpaBreHust (yBenuyeHne/yMeHbLUEHUE 4acToTbl).

Mocne oTkMoYeHWst 1 nocneaytowero Bo3obHoBneHus nutanusa MY onopHoe
3HayeHVe YacToTbl Bo3BpaLlaeTcs K 3HadeHuto F00.10.

1: KHonku naHenwu ynpaeneHns (C COXpaHeHNeM 3HaveHWsi ONOPHOM YacToThl
npy OTKMIOYEHUN NMUTAHWKS)

HavanbHoe 3HaueHue onopHol 4actoTbl - 3HaveHue F00.10 (onopHas
HayanbHas 4acTtoTa npu 3aJaHuu C KHOMOK naHenu ynpasneHusi). OnopHoe
3HAYEHWEe YaCcTOTbl MOXHO U3MEHSTH MPU NMOMOLLIM KHOMOK «@» (BBEPX) U «@»
(BHM3) M knNemMMm ynpaBneHust (yBenuueHue/yMeHblueHne 4acToTbl). [locne
OTKIOYEHMs U NocneaytoLero Bo3obHoBneHust nutanus MY Byaet ycraHoBneHa
onopHasi YacToTa, koTopas 6blia Ha MOMEHT OTKIIOYEHWS NMUTaHWSI.

2: AHanorosbiv Bxog All.

3: AHanoroBbili Bxoa Al2.

4: Ananorosbi Bxog Al3. (dpyHkums otcyTteTByeT B LCI(S) u LCI-GY/PY-1).

Mpu BbIGOpe OOHOrO M3 [AaHHbIX 3HAYeHWn onopHas 4actota Oyaer
yCTaHaBnMBaTbCA B 3aBUCMMOCTM OT 3HAYeHUs Ha COOTBETCTBYHOLLEM
aHanoroBom BxoAe. OunanasoH Al1, Al2 no HanpskeHuio 0 ~ 10 B Ha Bxoge, no
Toky 0 ~ 20 MA. [manasoH AI3 Tombko no HampspkeHno —10 ~ +10 B.
Bcero mmeetcs 5 xapakTtepucTuk 3aBUCUMOCTW. Tpu K3 HUX SBRASAOTCA
TNIMHEHBIMN OTHOLLEHWSIMW, UMEIOLLMMM 2 TOYKW ANt UBMEHEHWS 3aBUCUMOCTMH,



ocTaBLUMecs 2 UMmetoT 4 Toukn. MNMonb3oBaTenb MOXET U3MEHSTb 3aBUCMMOCTb
OMOPHOM YaCTOTbl OT BXOOHOIO CMrHana Ha aHanoroBbiX Bxogax npv noMOLLmM
napamempos epyrirbl FO6.

5: OnopHas yactoTa b6yaeT ycTaHaBnNMBaTbCS B 3aBUCMMOCTU OT 3HAYEHUS
Ha MMNyNbCHOM BXoAe. XapakTepucTuka WMMMYfbCHOrO CurHana: AuanasoH
HanpshkeHns — 9 ~ 26 B, gmana3oH 4actor — 0 ~ 100 kl'u. MNonb3oBatens
MOXET M3MEHATb 3aBUCMMOCTb OMOPHOM YacTOTbl OT BXOAHOrO CuUrHama Ha
MMMyNbCHOM BXxoAe npu nomowm napameTpos F06.33~F06.36.

6: 3agaHve COOTHOLLEHMS MeXAyY 3aA4aHHbIM OMOPHbLIM CUTHaNoOM 1 3agaHHON
YacToTow HeobxoamMmo HacTpouTb B rpynnax FO6 n F12. Bcero MmoxeT 6biTb 16
CKOpOCTEW, Kaxaasi U3 KOTOpbIX COOTBETCTBYET OMpeAerieHHOW KOMOUHaLuiA,
COCTaBMEHHbIX U3 pPasHbIX COCTOSAHUIN 4 KNEMM MHOrOCTYMeHYaToOn KOMaHAbl.
100% B rpynne F12 — makcumanbHas BbixogHas yactota F00.03.

Bonee nogpobHo — cm. epyrny FOB6.

7: OnopHbIN curHan 3agaHust YactoTbl MY nepekntovaeTcs no ctyneHsam 1 ~
16 ¢ 3agaHHbIM BpeMeHeM paboThbl Kaxaon cTyneHun 1 ~ 16; cooTBeTCTBYHOLLIEE
BpeMsi pa3roHa 1 3ameaneHus BbloupaeTcs U3 4 npeasioXKeHHbIX BApyaHTOB.

Bonee noapobHo — cm. epyrny F12.

8: lMpu BbIGOpPE AaHHOro 3HayeHws BbinonHsietcs MWO-perynupoBaHue
npouecca pabotsl MN4Y. Bonee nogpobHo — cm. epynny F10.

9: 3agaHune onopHOro CUrHarna BbINOMHAETCS MO NPoToKony cBsA3n ModBUS
RTU uepes peructp ynpasneHusi.

Bonee nogpobHo — cm. epynny F13.

10: OnopHbIV curHan 3agaeTcs NOTEHUNMOMETPOM NaHeNM yrnpaBneHus.

DyHKUMO- HasBaHue Mvnana3oH HacTPOWNKK 3aBoga. U3m.
HanbHbIA KOog OyHKLMN 3Hau.
F00.07 BcnomoratenbHbin | AnanormyHo F00.06 0 ]
MCTOYHUK 3afaHus
YacToTbl B

Kanan «B» wucnonb3yetcsa Ans 3agaHusi OOMOMHWUTENBHOMO WCTOYHUKA
3afaHunsa onopHoro curHana. OnvcaHve aHanornyHo kaHana A (CM. onucaHve
F00.06).

Ecnu ans kaHana B B kayecTBe UCTOYHMKA 3aaHUsi OMOPHOrO CurHana
ycTaHoBreH aHamnoroBbii BxoA (Al1, Al2, Al3) vnn umnynbCHbI BXod, TO
AvanasoH perynupoBku kaHana B ycrtaHaBnusaeTcs B napametpax F00.08 un
F00.23.



DyHKUMO- HasBaHue [uana3oH HacTPoOnKun 3aBog. Uzm.

HanbHbIA KOA dpyHKUUN 3Hau.
F00.08 BepxHuii npegen 0: MakcumanbHas BbixogHas | 0 u]
MCTOYHMKA yactoTta (F00.03)
3aaHus 1: Tekywas yactota
yactoTbl B npu WCTOYHMKa A
KOMBUHaLUumn

NCTOYHUKOB

OTOT napameTp ucnonb3yeTca Ans onpedeneHus AuanasoHa kaHana B.
Ecnu guanasoH BbIGpaH OTHOCMTENBHO MaKCMMarbHOW YacToThl, TO AMana3oH
kaHana B 6ygeT meHaTbcA B 3aBucumoctu oT napametpa F00.03. Ecrm
Anana3oH BblOpaH OTHOCWTENbHO KaHana A, To AuanasoH kaHana B Gyget
N3MEHSTbCA OTHOCUTENBHO OMOPHOTO CUrHana kaHana A.

DyHKUMO- HasBanue [nana3oH HacTPOWKN 3aBogp. Usm.
HanbHbIA KO4 dpyHKUUN 3Hau.
F00.09 Bbi6op 0: PaGoTaet Tonbko 0 =

KOMGWHaLMM WCTOYHUK A (UCTOYHMK B

MNCTOYHMKOB 3abrok1poBaH)

yactoTel An B 1: PaboTaeT Tonbko
MCTOYHUK B (MCTOYHMK A
3abnokuposaH)

2: PaspelueHo
nepeknioyeHne mexay
MCTOYHUKaMM A n B

3: A+B

4: A-B

5: Makcumym 13 A unu B
6: MuHumym us A unu B

0: KaHan A sBnsieTca UICTOYHNKOM 3a4aHuUsi ONOPHOro curHana.

1: KaHan siBnseTca MCTOYHMKOM 3aaHns ONOpHOro curHana.

2: MNepekntoyeHne BbINOMHSETCA Npy noMoLwm pyHkumm 19 rpynnel FO6.

3: VIToroBbI ONOPHbIN CUrHAN ABASIETCS CYMMOW NPU HAaNOXeHUU ONOPHbIX
curHanos kaHanos A n B.

4: ATOroBbIii  OMOPHBIA  CUTHaM SBNSIETCA Pa3HOCTBIO MPU  HaNOXeHUu
OMOPHbIX CUrHanoB kaHanos A n B.

5: OnopHbIv curHan onpefenseTcs MakcuMmarbHbIM 3Ha4YeHUEM 13 KaHanoB
AnB.

6: ONopHbIV cUrHan onpeaenseTcs MUMHUManbHbIM 3Ha4YeHeM 13 KaHarnoB
AnB.



DyHKUMO- Ha3BaHue yHKUMM [unana3oH HacTPOWNKK 3aBog. Uzm.

HanbHbIN Koa 3Hau.
F00.10 OnopHas Yactota 0.00 'y ~ F00.03 50.00 o
(Npw UCTOuHWKE My
4acTOTbl — KHOMKK
naHenu ynpasneHust)

Mpu BbIGOPE MCTOYHWMKA 3a4aHUsi OMOPHOTO CUrHamna C KHOMOK WIW KIemMm
naHenu ynpaeneHns B 3TOM napameTpe BbibMpaeTcsi onopHasi HavanbHas
yacToTa.

®DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uam.
HanbHbIW KOA PyHKLMUU 3Hau.
F00.11 ToyHOCTb 3agaHus 1:0.1 Ty 2 n

BbIXOAHOW YacTOTbl 2:0.01Ty

OTOT napameTp Wucnonb3yeTcs Ans  onpefderneHns  MakcuMarbHOro
aunanasoHa BbIXOOQHOW 4acToThl.

Korga paspewenne coctangetr 0.1 Ty, makcumanbHas BbIxogHas
yactota— 599.0 'y, a npn 0.01 'y — 300.00 Iy,

— Mpn n3meHeHun 3TOro OYHKLMOHANBLHOrO MapameTpa Takke
== | M3MeHsITCA BCe 3HaYeHns NnapameTpoB, CBA3aHHbIX C YaCTOTOMN.

DyHKUMO- HasBaHue OunanasoH 3aBoga. 3Hau. Uzm.
HanbHbIN koA byHKUMU HacTPOMNKMN
F00.12 Bpewms pasroxa 1 0.00~6500.0 ¢ 3asucut o
oT Mogenu
F00.13 Bpewms 0.00 ~ 6500.0 ¢ 3asucut =]
3amepnenns 1 oT Mofenu

Mon BpemeHem pasroHa nogpasymeBaeTcs Bpemsi, Heobxoammoe
npeobpasosaTtento YacToTkl ANns Habopa YacToTbl oT 0 'y Ao 6a3oBoN YaCcTOThI
(F00.15). MNop BpeMeHeM 3amearieHusi nogpasymeBaeTcs Bpemsi, Heobxoammoe
npeobpa3oBaTento 4YacToThbl AN CHWKEHUst 4acToTbl OT 6a3oBOM YacTOThl
(F00.15) oo 0 I'u, KaK Ha PUCYHKE HUXE:



Pabouas ssixoa+as yactora (M)

Basosan yacTora

OnopHan yacToTa

= epema (T)

Puc. 6.1 - Bpemsi pa3eoHa/mopMoxeHust

Korga onopHas yactota paBHa 6a3oBoi YacToTe, yCTaHOBIIEHHOE BpeMmsi
pasroHa W 3ameaNieHusi CoBnafalT C (DaKTUYECKUM BPEMEHEM pasroHa U
3ameaneHus. B nHom criyyae, korga onopHasi Yactota oTnmyaeTcs ot 6a3oBon
4acToThbl, PaKTU4eckoe BpPeMs pasroHa W 3aMefneHuss OoTnMyaloTcA OoT
YCTaHOBIEHHOrO Ha COOTHOLLEHWE 13 CreayioLLen 3aBUCUMOCTK:
dakTnyeckoe BpeMsi = yCTaHOBIEHHOE BpeMs * (onopHas yactorta / 6asoBas
yacrtoTa). Cepus LCl nmeeT 4 pasHbix BpEMEHU pa3roHa 1 3aMmenneHus.

MepBbii Habop: FO0.12, F00.13;

BTopoi Habop: F09.00, F09.01;

Tpetun Habop: F09.02, F09.03;

YeTBEpThIN Habop: F09.04, F09.05.

Lindpposble BxogHble knemmbl (FO6) MOXHO wucrnonb3oBaTb Ans
nepekYeHns Mexay pasHbiMu Habopamu.

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. Uzm.
HanbHbIV KO byHKLUMUN 3Hau.
F00.14 To4yHOCTb 3agaHus 0:1cek 1 []
BpemeHu pasroHa n | 1:0.1 cek
3amepnsieHvs 2:0.01 cex

MmeeTcs 3 knacca TOYHOCTM [ONS U3MEPEHUSI BPEMEHM pasroHa U
3ameanenus: 1 cek., 0.1 cek. n 0.01 cek.

DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBog. U3m.
HanbHbIA KOA cyHKUMKN 3Hau.
F00.15 BaszoBasi yactoTa 0: MakcumanbHas BbixogHast 0 [
BpeMeHu pasroHa u | yactota (F00.03)
3ameqnnexHvs 1: OnopHas Yactota

2:100 Ny



BasoBas YacToTa Ans oTcyeTa BpeMeHu pasroHa v 3ameanexusi. Ha puc.
6.1 NnpuBeaeHa cxema Ans onpefeneHnst akTUYeckoro BpEMEHW pasroHa u

3ameanexHuvs.
®DyHKUMNO- HasBaHue
HanbHbIN KOA OyHKLMUM
F00.16 Bbi6op

HanpasneHus
BpaLleHus
3neKkTpo-
nasuratens

[unana3oH HacTPONKun

0: Mpamoe
1: O6patHoe

3asogp. Uam.
3Hau.

0 u]

M3meHsia 3HaveHne napameTpa, MOXHO U3MEHUTb HanpaBneHne BpaLleHus
anekTpoagurarens 6e3 nepenoaknoyeHusi kabenen n N3MEeHEHNs1 HECKOMNbKNX

napamMmeTpos.
®DyHKUMO- HaszBaHue
HanbHbIW KOA pyHKLUMK
F00.17 Hecywas

Yactota (LWMM)

[unana3oH HacTPoMnkun

0.5klMy ~ 16.0 kY,

3aBog. Uam.
3Hau.

3aBucut ot =
mMogenu

MapameTp wucnonb3yeTcs AN perynupoBkM Hecywen 4vactotbl LUMM-
curHana npeobpasoBaTtens 4yacToTbl. [1py NOMOLM PErynupoBKM HecyLueWn
4YacTOTbl MOXHO MOHW3NTb LLYM 3MEKTPOABUraTenNs Y YMEHbLUUTL TOK YyTEYKU Ha
3eMro, a Takke NoMexun oT npeobpasoBaTtens YacToTbl. Ecnu Hecylas yacTtoTta
HWXe, BbICLUME TAapMOHMKM BbLIXOQHOTO TOKa BO3PacTaloT, yBenMuMBalTCH
noTepu Ha aNeKTpoABUraTene 1 NnoBbILLIAETCS ero TemnepaTypa. Ecnm Hecylias
YacToTa Bbille, NMOTEpU M TemnepaTypa 3NeKTPOABUraTens CHUXalTCs, HO
BO3pacTaeT TennosblaeneHve npeobpasoBatens 4acToThl.

Tabnuua 6.1 - BnuaHune 3HauyeHuii Hecylen yactoTsl LUMM-curHana Ha ycnosus

aKcnnyaTauum

Hecyuwiasn yactoTa

LLlym anekTpoaBuratens
®dopma WM

MoBbILeHWe TemnepaTypbl
anekTpoasuratensi
MoBbiweHne TemnepaTypbl M4
YTeuka Toka

YpoBeHb nomex

Huskas

Hu3ko4acToTHbIN

Brinmxe k
NPsAMOYrosibHOM

Bbicokoe

Huskoe

Huskas

Huskui

Bbicokas

BbICOKOYACTOTHBIN

Brnivxe k
CcuHycouaansHomn

Huskoe

Bebicokoe

Bblicokas

Bebicokuin



DyHKUMO- HasBaHue [uana3oH HacTPonkun
HanbHbIA KOA4 dpyHKUUN
F00.18 Mopctpoiika 0: BbikntoyeHa

Hecyweit yacTothl | 1: BkntoueHa
B 3aBMCUMOCTU
OT Temreparypbi

papuatopa

3aBopg. Uam.
3Hau.

Korga doyHKkums akTveHa, MY npu npubnmkeHnn TemnepaTypbl paguartopa
K KPUTUYECKMM 3HAYEHMSIM, BbINOSTHAET aBTOMaTUYECKOE CHIWKEHME HecyLlen
YactoTbl. Korga TemnepaTtypa paguatopa CHWXaeTcsl, Hecyllas YactoTa
MOCTENEHHO BOCCTAHABINMBAETCA [0 YCTAHOBIIEHHOIO 3HAYEHMS.

DyHKUMO- HasBaHue [nana3oH HacTPOWKN
HanbHbI dyHKUMK
koA
F00.19 WcTounmk 0: dukcupoBaHHoe
3a7aHns BepXHen 3HayeHue B napameTpe
npegernbHomn F00.04
Y4acToTbl 1: AHanoroBblii Bxoa All

2: AHanoroBblii Bxog Al2
3: AHanoroBhbif Bxog Al3
(dbyHKUMA OoTCyTCTBYET B
LCI(S) u LCI-GY/PY-1)
4: BbICOKOYACTOTHbIV
MMnynbCHbIv BXxoA (HDI)
(dbyHKUMA oTCyTCTBYET B
LCI(S) u LCI-GY/PY-1)
5: MpoTokon cBa3n Mod-
BUS RTU

3aBogp. Usm.
3Hau.

McTouHuK 3aaaHnsa BepxHeln npefenbHON YacToThl Heobxoamm ans 6onee
rMBKOro orpaHnyYeHns BepxHen NpeaenbHOVM CKOPOCTU  3neKTpoaBuraTens.

DyHKUMO- HasBaHue [uana3oH HacTPoMnkun
HanbHbIN cyHKUMKN
koA
F00.20 CwmelleHne 0.00 'y ~ F00.03

BepxHero npegena
4YacToTbl Mpu
3afaHnun
aHanorosoro
NCTOYHUKA
BEpXHero npegena
YacToTbl

3aBopa. Uam.
3Hau.

00.00 'y o

[aHHbIN NnapameTp yBenuynBaeT 3HaYeHne BepxHen npeaenbHON YacToTbl.



DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBog. Uzm.

HanbHbIA KOA4 chyHKUMKN 3Hau.
F00.21 BasoBas yactota 0: Pa6oyas yactota 0 n
npv 3agadun 1: OI'IOpHa‘)'l YacTtoTa

4aCTOTbl C KHOMOK
naHesn Bo Bpemst
paboTbl

OTOT (PyHKUMOHANbHbBIA KOO MPUMEHSIETCA ANs onpeaerneHvs AencTBus
KHOMOK @ " @ naHenu ynpaeneHus. B 3aBMCMMOCTM OT yCTaHOBMNEHHOro
3Ha4YeHus KoAa, yKasaHHbIMWU KHOMKaMu MOXHO KOPpeKTMpoBaThb (MoBbiwaTth/
noHwxaTb) pabo4vylo wnm OonopHyl 4YactoTy. Pasnuunsa mexay AOBymS
HaCTPOMKaMn CTaHOBSITCA 3aMeTHbIMM, Korda npeobpasoBaTenb 4acToThbl
Haxo4MTCHA B Mpouecce pas3roHa Wnu 3ameaneHusi, korga paboyasi yactota
OTIIMYAETCS OT OMOPHON YaCTOThI.

DyHKLMO- HassaHue [vana3oH HaCTPOMKMK 3aBsop. WU3m.
HanbHbIW KO4 pyHKUUN 3Hau.
F00.23 [Ounana3zoH 0% ~ 150 % 100 % o
PerynmpoBku

MCTOYHMKA
3a[jaHus 4acToTbl
B npu koMGUHaumm
MNCTOYHMKOB

MapameTp onpefensieT AMana3oH UCTOYHUKA 3aA4aHWS OMOPHOrO CUrHana
kaHana B gns cnyyaes, ecnu B napameTtpe F00.09 ycTtaHOBMNEHbI 3Ha4eHus 3,
4,5 unn 6, a B napameTtpe F00.08 — 1.

®DyHKUMO- HasBanue [nana3oH HacTPoMnkun 3aBoga. Usm.
HanbHbIN KO4 OyHKLUK 3Hau.
F00.25 CwmelleHune 0.00 Ny ~ F00.03 00.00 Ny [u}

YacToTbl
BCMOMOraTesibHoro
MCTOYHMKA YaCTOThbl
B npuv koMBuHauum
MNCTOYHUKOB

[aHHbI NapameTp yBenuuMBaeT 3HAYeHWe pPesynbTMPYIOLLEro OMOPHOro
curHana 3afjaHusi AByx kaHanoB Tonbko npu A+B, A-B. 3agaHue onopHoro
CcUrHana 4yacToTbl MOXeT ObiTb 6onee rmbkum.



DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBopg. U3m.
HanbHbIA KOA4 chyHKUMKN 3Hau.
F00.26 CoxpaHeHvie 0: He coxpaHsieTcs 0 [a]
onopHor yactotel | 1: CoxpaHsieTcs
npv 3agaHum
4acToThbl €
KHOMOK NaHenu
ynpaenexus
nocne ocTaHoBa
W OTKIIOYEHUS
nuTaHus

OTa yHKUMS OeWCTBUTENbHA TONbKO TOrAa, KOorda WCTOMHWK 3ajaHus
OMOPHOro cuUrHana — KHOMKW NaHenu ynpaeneHnst UNn Knemmbl ¢ yHKLUAMA
yBENUYEHUSI/YMEHbBLLEHWS 4acTOThbl.

DyHkuma «be3 coxpaHeHuss B naMsATU» nocne octaHoBa npeobpasoBaTtensi
YacToTbl COPOCUT YacTOTy K 3Ha4YeHuto B napameTtpe F00.10.

POyHkuma «CoxpaHeHne B namsTuM» Mocne octaHoBa npeobpasoBaTtens
4acTOTbl COXPaHWUT MOCMNEAHUE  YCTaHOBMIEHHbIE 3HAYEHWs  YacTOThl,
HaCTPOEHHbIE KHOMKaMm @ @ VNN KNEMMOV.

®DyHKLMO- HasBaHue [nana3oH HacTPonkun 3aBop. Uzm.
HanbHbIA KOA4 cyHKUMKN 3Hau.
F00.27 Twvn Harpysku 0: Tun G (Harpysku ¢ 3aBucuMTOT | W
MOCTOSIHHBIM KPYTALLUM mMozenu
MOMEHTOM)

1: Tun P (Harpysku ¢
NepeEMEHHbIM KpyTALLMM
MOMEHTOM)

[aHHbI napameTp BbibrpaeTcs nog HeobXoANMbIN TUM Harpy3Ku:

0: ANSA Harpy3oK C NOCTOSIHHBIM KPYTALLMM MOMEHTOM (06LLENpPOMbILLNIEHHOE
NpUMEHEHNE);

1: Ans Harpy3oK ¢ NepeMeHHbIM KpYTALLMM MOMEHTOM (Hacochl).

DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBog. Uzm.
HanbHbIN koA dyHKUMU 3Hau.

F00.28 C6poc HacTpoek 0: Hert pevictBus 0 ]
1: C6poc Kk 3aBOACKUM
HacTpovikam,
KpOMe napaMeTpoB
anekTpoasuraTens,
napons 1 CepBUCHbIX
napameTpoB

1: Tocne yctaHoBkm B napametpe F00.28 3HaueHus 1 k 3aBoackuM
cbpacbiBaloTcs BCe PyHKLIMOHANbHbLIE NapameTpbl, KpOMe:
- NapamMeTpoB 3neKTpoaBuraTens;



- F00.11;

- NapameTpoB NCTOPUM OLLNBOK;

- F08.10;

- F08.13;

- F08.14;

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

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBog. Uzm.
HanbHbIA KOA4 dpyHKUMUN 3Hau.
F00.31 BrokvpoBka 0: HeakTvBHa 0 [ ]
M3MEeHeHUs 1: AkTuBHa
napameTpoB

Fpynna FO1: ®yHKuuuM 3anycka/ocTtaHoBa

DyHKLMO- HaspaHue [vana3oH HaCTPOMKMK 3asop. WU3m.
HanbHbIN PyHKUMUM 3Hau.
Kop
F01.00 Pexum 3anycka | O: MNMpsmoi nyck 0 o
1: Peseps

2: TopmMOXeHWe NOCTOAHHbIM
TOKOM Nepeg 3anyckom

0: MpsiMon nyck ¢ HaYanbHOW YacToTbI.
2: Tlepen 3anyckoM 3neKTpoABMraTensi BbIMOMHAETCS TOPMOXEHWe
NOCTOSIHHBIM TOKOM AfIA HamarHuunBaHusi obmMoTok (obpatute BHUMaHMe Ha

napametpbl F01.03, F01.04).

DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBop. Uzm.
HanbHbIN koA yHKLUU 3Hau.

F01.01 YacroTta 0.00 Ny~ 10.00 'y 0.00 'y o
3anycka

F01.02 Bpewms 0.0c~100.0c 00c [ ]
yaepxaHua
YacToThl
3anycka

Ytobbl  obecneuutb  Tpebyemblii  MYCKOBOW  KPYTSALUMA  MOMEHT
anekTpogsuratensl, HeobxoAMMo nNpaBunbHO 3aaaTh YacToTy 3anycka (F01.01).
Ecnn 3HayeHne napameTpa CMMLLKOM BENUKO, BO3MOXHO BO3HWUKHOBEHWE
neperpysku no TOKy Npu pasroHe. Ecnn onopHas 4actoTa HwKe 4acToTbl
3anycka, 3anyck npeobpasoBaTensi YacTOTbl HEBO3MOXEH, U OH HaxoAWTCs B
COCTOSIHUM OCTaHOBa (B TOMYKOBOM pEXUME 3Ha4YeHue 4YacToTbl 3anycka He
BnusieT Ha paboTy npeobpa3oBaTens 4acToThl).

Bpewmsi yaepxaHus 4actoTbl 3anycka: Bpemsi pabotbl M4 Ha 4yacToTe
3anycka B npoLiecce 3anycka.



DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBog. Uzm.
HanbHbIA KOA4 chyHKUMKN 3Hau.

F01.03 Tok TopmoxeHusi | 0 % ~ 100 % 0% [
MOCTOSIHHBIM
TOKOM nepen
3anyckom

F01.04 Bpewms 0.0c ~100.0c 0.0c [ ]
TOPMOXEHUS
NOCTOSAHHbLIM
TOKOM nepeq
3arnyckom

TopMOXXeHUe NOCTOSIHHBIM TOKOM OObIMHO MCMOMb3yeTCs Ansi OCTaHOBa U
nocrniegyoLiero 3anycka anekrpogsuratens. [NpegBaputensHoe Bo3byxaeHve
NOCTOSIHHBIM TOKOM MCMOSMb3yeTcs Ans CO3[4aHWs MarHWTHOro nonsi nepeq
3anyckom. Ecnu Bpemsi guHamMn4ecKkoro TOPMOXeHWs ycTaHoBneHo Ha 0,
PYHKUMS OMHAMUYECKOTO TOPMOXEHUsI HeakTuBHa. Yem Gonblue 3HaveHue
TOKa TOPMOXEeHUs!, TeM Bornblue TOPMO3HOE yCUnue.

3HauyeHne napameTtpa F01.03 — BenmMumMHa Toka TOPMOXEHMS B MPOLIEHTax
OT HOMUWHamNbHOrO TOKa 3neKTpoaBUraTens.

DyHKUMO- HasBaHue [unana3oH HacTPOWNKu 3aBog. Uzm.
HanbHbIV KO OyHKUMUN 3Hau.
F01.05 Pexum paaroHa/ 0: MNpsmMas xapakTepucTyka 0 ]
3ameaneHus 1: S-o6pasHas
Xapaktepuctuka A

2: S-o6pasHas
XapakTepuctvka B

0: 3aBNCUMOCTb HaMPsXKEHUs1 OT YacToTbl — NHenHas. Cepusa LCI nmeet
4 BpemeHV pa3roHa W 3ameaneHusi, KOTOpble MOXHO BbIOMpaTb 4Yepes
MHOrOyHKUMOHanNbHble UndpoBble BXxodHble krnemmbl (FO06.00 ~ F06.08).
1: BbixogHasi yacToTa yBENMYMBaETCA UMM yMEHbLUAEeTCs B COOTBETCTBUN C
XapaKTepuCTMKON S Tuna, KoTopasi NpuMeHsieTcs Ans NMdToB, KOHBEVEPOB U T.
4. MapameTpbl F01.06 u FO1.07 onpegensitoT HayanbHbIN y4acTok S-obpa3sHoi
XapaKTepucTUKN pas3roHa W 3amedneHust U KOHEeYHbI y4acTok S-obpasHon
XapaKTepuUCTUKV pasroHa 1 3ameasieHus.

2: MNpw pasroHe 1 3aMeaneHnn Mo xapaktepuctuke S Tuna B HomnHanbHas
YacToTa AneKTpoABuraTens BCerga SBnseTcs ToYkow nepernba, kak nokasaHo
Ha pvicyHke 6.3. MpumMeHsieTcs B npuBoaax, rae TpebyeTtcst pabota Ha CKopoCTsIX
BbILLe HOMUHanbHbIX. Koraa onopHasi YacToTa Bbille HOMWHAmNbHOW, pasroHa
COCTaBMsieT:

t = (4/9 * (folfm) 2 + 5/9) *T

roe fo — onopHas yacTora, fo — HoOMUHanNbHasi YacToTa anekTpoaBuUraTens,
T — Bpewmsi pasroHa oT 0 4O HOMUHANbHOW YacTOoThbl.



DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBopg. U3m.
HanbHbINA cyHKUMN 3Hau.
Kon

F01.06 HavarnkHbii 0.0 % ~ 100.0 % 30 % n
y4actok
S-0BpasHon
XapaKTepuCTUKA

F01.07 KoHeuHbIi 0.0 % ~ 100.0 % 30 % L]
y4acTok
S-06pasHoit
XapaKTepVCTUKA

MapameTtpbl F01.06 n F01.07 cOOTBETCTBEHHO OMNPenensalT rpaHuLbl
yyacTtka S. [1Ba napameTpa OOmKHbI yA0OBReTBOpsiTb TpebosaHuo: F01.06 +
F01.07 <100.0 %.

Ha puc. 6.2 t onpegensetca napametrpom FO01.06, npu ysenuyeHun
napaMeTpa KpyTU3Ha W3MEHEHMS  BbIXOOHOW  4acTOTbl  MOCTEMNEHHO
yBenuuusaetcs. [pn yBenuyeHun napameTtpa t2, onpegensemoro napameTpom
FO01.07, KpyTusHa W3MEHEHWs BbIXOAHOW YacTOTbl TakKe yBenuMunmBaeTcs.
Yyactok mexgy T1 un T2 saBnseTca PUKCUPOBAHHLIM, TO €CTb WHTepBan
ABMAETCH NIMHENHBIM W MIaBHbIM.

MapameTtpbl F01.06 1 F01.07 coOTBETCTBEHHO ONpPeAensT rpaHULb
yyactka S. [1ea napameTpa JOMmKHbI yA0OBMNeTBopsiTb TpebosaHuo: F01.06 +
F01.07 < 100.0 %.

BixoaHan wactoTa (fu) A Buxopanvacrora (rw)
s e (100HAA YACTOTA

Onopuas uactora

wacrora (11

T '

Puc. 6-2 Kpusaa S pasroHa/Topmoxenna A Puc. 6-3 Kousan S pasrona/Topmoxenna B

®DyHKUMO- HasBanue [nana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbIV KOoA OyHKLMK 3Hau.
F01.08 Pexwum octaHosa | 0: OcTaHoB ¢ 3ameaneHnem 0 o

1: OcTaHoB Mo UHepLMn

0: OcTaHoB C 3amMefieHeM

Mocne nonyvexus komaHabl «CTOM» MY cHWxaeT BbIXOAHYI YacToTy B
COOTBETCTBMM C PEXMMOM 3aMeAJIEHNs U 3afAaHHbIM BPeMEHEM 3ameaneHuns
0o 0.

1: OcTaHoB No MHepLUWK

Mocne nonyyenns komangpel «CTOM» MY npekpaluaeT nogadvy HanpsKeHus
Ha oanekTtpogBuraten. B 3ToM cnyyae ocTaHOB arnekTpoaBuraTens



npon3soauTCca No nHepuun.

®DyHKUMO- HasBaHue [nana3oH HacTPoOnkun 3aBoga. Uam.
HanbHbIV KOA pyHKLUMU 3Hau.
F01.09 YacToTa Havana 0.00 Ny ~ F00.03 0.00 'y o
TOPMOXEHUS
MOCTOSIHHBIM TOKOM
F01.10 Bpewms oxungaHus 0.0c~100.0c 0.0c u]
TOPMOXeEHUA

MOCTOAHHBLIM TOKOM

FO1.11 Tok TopMOXeHUs 0% ~ 100 % 0% m]
NOCTOSIHHBIM TOKOM
F01.12 Bpewmsi TopmoxkeHust | 0.0 ¢~ 100.0 ¢ 00c m]

MOCTOAHHbLIM TOKOM

HavanbHasi yactoTa TOPMOXEHMS MNOCTOSIHHBIM TOKOM MpW OCTaHOBE
onpeensieT ypoBeHb, KOrAa Ha4YMHAET BbINOMHATLCA NPOLIECC TOPMOXEHWS.

Bpema oxugaHus TOPMOXEHWs MOCTOSIHHbIM TOKOM MpU  OCTaHoBe
onpefdensieT 3afdepXKy nepen akTMBaumen AWHAMWUYECKOTO TOPMOXKEHUS.
Wcnonb3yetca Ana npepoTBpalleHns OTkasa K3-3a Mneperpy3ku Mo TOKY,
BbI3BaHHOIO TOPMOXEHNEM MOCTOSIHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXEHMSA MOCTOSIHHBIM TOKOM MPU OCTaHOBE onpefenseT BENMYuHY
TOKa TOPMOXEHNSI OTHOCUTENbBHO HOMWHAMBHOIO TOKa ABUraTens B NPOLeHTax.
Yem Gornblue TOK, TeM cunbHee apdeKT TOPMOXKEHUSI NOCTOSAHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratens v M4.

Bpemsa TOpMOXeHUsi MOCTOSHHLIM TOKOM OMpeAensieT AnuTenbHOCTb
TopMmoXeHusi. Ecnn Bpemsa paBHO 0, TO TOPMOXEHWE MOCTOSIHHBIM TOKOM
HeaKTUBHO.

Mpouecc TOPMOXEHUst MOCTOSIHHBIM TOKOM MPW OCTaHOBE MOKasaH Ha
PUCYHKE HUXE:

BbixoaHas yactoTa (M) T

YacroTa Havana TOPMOXEeHUA Npu OCTaHoBe |. BpEMR (t)
>
A
3HaueHue BbIXOAHOrO HanNpAXeHua |
[AuHamuueckoe Toy Hue 4
| || Bpema(t)
L —
e Bpema AMHAMHUUECKOTO TOPMOKEHUA
Pahota MY —

Puc. 6.4 - [poyecc MopMOXeHUS MOCMOSHHbLIM MOKOM



DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBog. U3m.

HanbHbIA KOA chyHKUMKN 3Hau.
F01.14 KoadpcpuumeHnt 1~ 100 20 o
6bICTpOAENCTBUS
OTCrexvBaHus
cKopocTn

Yem Gornblue 3HaveHne napameTpa, Tem 6bICTpee oTcnexvBaHune. OgHako
CITMLLKOM BbICOKOE 3Ha4YeHue I'IpVIBe,EI,éT K HecTabunbHoN pa60Te.

DyHKUMO- HasBaHue [uana3oH HacTPonKun 3aBog. Uzm.
HanbHbIA KO4 chyHKUMKN 3Hau.
F01.15 Koadpcpuument 0 % ~ 100 % 100 % o
TOPMOXEHUS

OTOT (DyHKUMOHAMbHBIN KO AeMCTBUTENEH TOMbKO AN npeobpasosaTtens
4acTOTbl CO BCTPOEHHLIM TOPMO3HBIM MoZyreM. Yem Bbille WHTEHCUBHOCTb
TOPMOXKeHusi, TeM 6onblue MPOAOIKUTENBHOCTL BKMIOYEHUA TOPMO3HOMO
MOOYynsi U TeM CUnbHEe TOPMOXEHME, HO MPU 3TOM CUnbHee dyKTyaumum
HampsKeHWsi Ha LUMHE MOCTOSIHHOrO Toka npeobpasoBaTens 4acToThbl B
MpoLIeCCe TOPMOXKEHUS.

Fpynna FO2: MapameTpbl anektpoasuratens 1

DyHKUMO- HasBanue Anana3oH HaCcTPOWNKK 3aBoga. U3m.
HanbHbIN KO4 OyHKLMUK 3Hau.
F02.00 Tun 0: CTaHgapTHbIN 0 [
ANEKTPOABUraTENst | acUHXPOHHbIIA
1 anekTpoasurartens

1: OnekTpoaBuraTensb,
afanTMpoBaHHbI ANs
paGoThbl C YACTOTHBIM
npeo6pasosatenem (AOYP)

F02.01 HomMuHanbHas 0.1 kBT ~ 1000.0 kBT 3aBucut | W
MOLLHOCTb ot
aneKkTpoasuUratens mozenu
1

F02.02 HomMuHanbHas 0.01 'y ~ F00.03 3aBucut | W
vacTtota or
anekTpoasuUratens mozenu
1

F02.03 HomunHanbHas 1 06/MUH ~ 65535 06/MUH 3aBucut | =
CKOPOCTb or
BpaLleHust mozenu
anekTpoasuratens

1



F02.04 HomuHansHoe 1B ~2000B 3asueut
HanpsbkeHue ot
anekTpoasurarens 1 moaenu

F02.05 HomuHanbHbIi Tok | 0.01 A~ 655.35 A 3asueut
anekTpoasuratens 1| (mowHocts MY<55kBT) 0.1 oT

A ~6553.5A Moaenu

ObITb  KOPPEKTHO BBEAEHbI

(mowyHocTb MY > 55 kBT)

[ns HopmanbHoW paboTbl NpeobpasoBaTens 4acToTbl AOMKHbI
AaHHble C nacnopTHoW Tabnunyku

= | onekTpoaBuratens.
®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIV KOoA PyHKLMUU 3Hau.

F02.06 ConpotusneHue 0.001 Om ~ 65.535 Om 3asucut [ ]
obmoTok cTaTopa (mowHocTb MY < 55 kBT) or
anekTpoaswratens 0.0001 Om ~ 6.5535 Om mMogenu
1 (mowyHocTb MY > 55 kBT)

F02.07 ConpoTtuBneHve 0.001 Om ~ 65.535 Om 3aBucut []
o6MoTOK poTopa (mowyHocTb MY < 55 kBT) or
anekTpoaBsuratens 0.0001 Om ~ 6.5535 Om Moaenu
1 (moLHocTb MY > 55 kBT)

F02.08 WHayKkTMBHOCTL 0.01 M1 ~ 655.35 MI'H 3aBucut n
paccesHua (mowHocTb MY < 55 kBT) or
anekTpoasuraTens 0.001 MIH ~ 65.535 MI'H Mozenu
1 (moLHocTb MY > 55 kBT)

F02.09 BsaumHas 0.1 MI'H ~ 6553.5 MI'n 3aBucut []
MHOYKTUBHOCTb (mowHocTb MY < 55 kBT) or
anekTpoaBuratens 0.01 MI'H ~ 655.35 MI'H Moaenu
1 (mowyHocTb MY > 55 kBT)

F02.10 Tok XonocToro xoaa 0.01 A~ F02.05 3aBucut [
anekTpoasuratens (mowHocTb MY < 55 kBT) oT
1 0.1 A~ F02.05 mopgenu

(mowHocTb MY > 55 kBT)
KoppekTHbIi  BBOA ~MapameTpoB  HanpsiMyl BruseT Ha  paboty
neKkTpoasuraTens. Flpm nposeaeHun cTaTU4eckom VI,D,eHTI/Id’)I/IKaLWII/I

BbIMOSTHAETCHA KOPPEKTUPOBKA TONbKO Tpex napametpos: F02.06 ~ F02.08,
a nomHas uaeHTUdKUKauns BbINOMHAET KOPPEKTUPOBKY He TOMbko BCex 5
napamMeTpoB, HO 1 NocnefoBaTenbLHOCTN ha3 3HKoAepa U T. 4.



®yHKLMO- HasBaHue [vnana3oH HacCTPOWMKMN 3aBopg. Uam.
HanbHbIA KOA4 dpyHKUUN 3Hau.
F02.27 Twn aHkoaepa 0: ABZ vHKpeMeHTarnbHbIN BaBucut ot ]
1: UVW MHKpeMeHTarnbHbIn | Modenu
F02.28 BbiGop Tvna nnatel | 0: QEP1 0 [ ]
PG

Mpeobpaszosatenem LCI
yCTaHOBUTE COOTBETCTBYIOLLMIA TUN NnaThl pacumnperuns PG.

nogaepXkuBarTcs  ABa

TMNa 9HKOAEpPOB,

®DyHKUMO- HasBaHue [unana3oH HacTPOnKun 3aBoga. Usm.
HanbHbIV KoA pyHKLUMU 3Hau.
F02.29 Konwuyectso 1~ 65535 2500 ]
MMMyNbCOB Ha
obopoT

Ona  koppekTHoW paboThbl
umnynscoB ABZ nnm UVW Ha o6opor.

npueoga YCTaHOBUTE TOYHOE KONUYeCTBO

®DyHKLMO- HasBaHue J[rana3oH HacTpomnKu 3aBopa. Uzm.
HanbHbIW KOA PyHKLMUK 3Hau.
F02.30 Mocneposarernb- 0: Mpamas 0 ]
HocTb a3 AB 1: O6patHas
3HKkodepa ABZ

3OTOT napameTp OencTBUTENEH TONbKO ANs aHkoaepa ABZ, npu F02.27 =0

®DyHKUMO- HasBanue [nana3oH HacTPOMKU 3aBop. Usm.
HanbHbIA KO OyHKLUU 3Hau.

F02.31 Yron ycrasku 0.0°C~359.9°C 0.0°C n
3HKOAEpa

F02.32 MocnepoBaTtenb- 0: Mpsimast 0 n
HOCTb (pa3 UVW 1: ObpaTHas
aHkogepa UVW

F02.33 Yron cmelleHns 0.0°C~359.9°C 0.0°C n
patyvka UVW

F02.36 Bpewms 0.0 c: HeT 00c ]
o6HapyxeHus 0.1c~10.0c
o6pbiBa o6paTHoOM
CBA3U MO CKOPOCTH

Mcnonb3ayeTcs Ans ycTaHOBKM BpeMeHW obHapyxeHus obpbiBa aHKoAepa.
Ecnu npopomkutenbHOCTb 06pbiBa MpeBbILLAET  YCTAHOBIIEHHOE BpeMmsi
F02.36, MY BbigaeT ownbky E026. Ecnu yctaHoBneHo 3HadveHve 0.0 cek,
fAaHHas yHKUMS HeaKTUBHA.
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DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. Uzm.

HanbHbIA KOA4 dpyHKUUN 3Hau.
F02.37 WpeHTtndpukaums 0: HeT pencreus 0 n
napameTpoB 1: Cratuueckast

anekTpoasuratens | uaeHTUdMKauus
2: MonHas guHamuyeckas
naeHTudmKaums

0: He BbinonHsetcs.

1: Cratnyeckas wgeHTUMKALMS UCMOMb3yeTca MpU  HEBO3MOXHOCTU
MeXaHW4YeCKu OTLeNnnTb Harpy3Ky OT afieKTpoasuraTens, npyu 9TomM napameTpsbl
C NacnopTHON Tabnuykn anekTpoasuraTens OMKHbI ObiTb BBEAEHbI KOPPEKTHO
B napameTtpbl F02.00 ~ F02.05. Mpn naeHtudukauum MY BbinonHUT 3amep
COMpoTMBNEHNA OBMOTKM cTaTopa, COMnpoTvBReHne OoObMOTKM poTopa K
MHOYKTMBHOCTb paccesiHus. [lpyu 3TOM B3auMHas WHAYKTUBHOCTb U TOK
XONOCTOro xoAa He ByayT 3amMepsATbCS.

2: [Ona peanu3auMm MNOMHON uAEHTUdUKaUMM Heobxoanmo, 4YTOObI
anekTpoasuratens 6bin oTuenneH oT Harpysku. B npouecce naeHtudmkaumnm
MY cHavana BbINONHAET CTaTUYECKYI0 MAEHTUKKaLMIO, @ 3aTeM BbINOSHAET
pa3roH fo 80% OT HOMWHanbHOWM YacTOThl AneKTpoasuraTens, 3atem paboty
Ha AaHHOWN YacToTe M OCTaHOB.

Mepen wpeHtTudMkaunen HeobxoaMMo ycTaHOBWUTHL napameTpbl F02.00
~ FO02.05, Takke HeobxoOAMMO NpaBUMbHO YCTAHOBWUTb TWUM 3HKOZEpa W
KONMM4eCTBO UMNynbCcoB aHkoaepa F02.27, F02.28.

Ytobbl BbINONMHUTL MAeHTUdMKaumo, yctaHosute F02.37 - 2, 3atem
Haxmute KkHonky «[MYCK». T[lo 3aBepweHuv uwpeHTudpmkaumm ByayT
CKOPpPEeKTUPOBaHbI NATb NapameTpoB anekTpogsuratens: F02.06 ~ F02.10, a
Takke nocnegosatenbHocTb a3 AB aHkogepa F02.30 n napameTpbl KOHTYypa
Toka: F03.13 ~ F03.16.

YTo6bl OCTAaHOBUTL MAEHTUUKAUMIO, HXXMUTE KHOMKY «CTOMM».

— NoeHTndmkaums MoxeT GbiTh BbIMOMHEHa TOMLKO MPU pexume
= | 3arycka c naHenu. Mocne 3aBepLUEHVst OEHTUMUKALMK NPOUCXOONT

_— aBToOMaTUYeCKn BO3BpaAT 3Ha4YeHUA K 0.

pynna FO3: MapameTpbl ANs perysimpoBku
BeKTOpHoro cnocoba ynpaenenus (VC)

Kogb! dyHKumM rpynnbl FO3 OeicTBUTENbHLI TOMbKO Af1 BEKTOPHOMO
ynpaBreHns u HedencTBUTENbHbI AN ckanspHoro ynpasnexus (U/f).



®yHKLMO- HasBaHue [nana3oH HacTPoMKK 3aBopg. Uam.
HanbHbIA KOA dpyHKUUN 3Hau.

F03.00 Koadpcpuument 1~ 100 30 u]
NPOMOPLIMOHANILHOCTM
KOHTypa ckopocTm 1

F03.01 Bpewms 0.01¢~10.00c 0.50c u]
MHTErpypoBaHus
KOHTypa ckopocTu 1

F03.02 YacroTta 0.00 Ny ~ F03.05 5.00 'y o
nepeknoyeHnsa 1

F03.03 KoadpcpuumeHt 1~ 100 20 a]
NPOMOPLIMOHANBLHOMO
yBENUYeHWs KOHTypa
CcKopocTH 2

F03.04 Bpems 0.01¢~10,00c 1.00c o
VHTErpMpoBaHns
OTKMOHEHUI KOHTYpa
CcKopocTH 2

F03.05 Yactota F03.02 ~ F00.03 1000y | o
nepeknioyeHns 2

Mpu pabote Ha pasHbix yacTotax MY MoxeT BbIOMpaTb pasnUyHble
KO3 PULMEHTBI KOHTYpa CKOPOCTW.

Mexgy Toukamm nepekntodeHns  koadduumentos A nonyyaetcs
TIMHENHbIA rPadnK 3aBUCUMOCTU, KaK NMOKa3aHO HUXKE:

A Napametpe MK

(F03.00, F03.01>

F03.03, F03.04) f-——==—===—- e

.
P Hacrora

F03.02 F03.05
Puc. 6.5 - 3asucumocms napamempos 1M om yacmomai

YBenuune NponopLMOHanbHbIi  KOSPMULMEHT U YMEHbLUMB BpeMS
VHTErpypoBaHus, MOXHO MOBbLICUTL OLICTPOAENCTBME KOHTYPA, HO YpE3MEPHO
BbICOKMA  MPOMOPLMOHANbHLIA  KOA(PMULMEHT  WNU  CIMLLIKOM  HU3KWK
KO3(PMPULNEHT MHTErpupoBaHNs MOXeT Bbi3BaTb KonebaHus CUCTeMbl, YTO
npueegeT k cbosm B paboTe.
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KoacppuumeHtbl M KOHTypa CKOpPOCTM 3aBUCAT OT WHEPLMOHHOCTU
cucTeMbl NpuBoAa. Ans KoppekTHoW paboTel HeobxoaMMa KOpPeKTpoBKa Nos
pasnuyHbIE TUMbI HArpy3oK.

®DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Uam.
HanbHbIV KOA, byHKUMK 3Hau.
F03.06 Koppekuus 50 % ~ 200 % 100 % o
MOMeHTa npu
BEKTOPHOM
ynpasneHuu

Mpy 6e30aTYMKOBOM BEKTOPHOM YMpaBMEHUM CKOPOCTBIO 3TOT mapameTp
MCMonb3yeTcs AN PerynvpoBKM TOYHOCTU CKOPOCTW 3MneKTpoaBuraTens Ha
HWU3KMX YacToTax Npu yBENMYEHUN Harpysku, n HaobopoT.

[Mpy BEKTOPHOM ynpasreHun ¢ AaTynkoM obpaTHOW CBA3M 3TOT napameTp
MOXeT perynupoBaTb BeNuWYMHy BbixogHoro Toka MY npu ogHux n Tex xe
3HAYEHNAX HarpysKu.

®DyHKUMO- HasBaHue [unana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIV KOoA pyHKLUMK 3Hau.
F03.07 Bpewms 0.000 c~0.100¢c 0.000 ¢ o
UnNbTPOBaHUS
KOHTypa
CKOpPOCTU

C yBenuyeHveM BpeMeHn (hUbTPOBaHWUSA YBENMYMBAETCS BPEeMsi OTKIMKa
Ha 3MeHeHne CKOpOCTH.

DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uam.
HanbHbIN koA OyHKLUU 3Hau.
F03.08 Koadbdpmument | 0 ~ 200 64 o
nepeBo3byxae-
HWS Npn
BEKTOPHOM
ynpasneHum

B npouecce 3ameaneHus [MY npu BbICOKOMHEPLIMOHHBLIX Harpyskax
NPOVCXOAUT NepeHanpsikeHvie B 3BeHE NMOCTOSIHHOIO TOKa Mo MPUYMHE MOMbITKM
cTtabunusaumm cKopocTV Ha 3afaHHOM ypoBHe. Yem Gonblue koadpuumeHT
nepeBo3byXAeHUs, TEM CUIbHEE BbINOSHAETCA CTabunmaaumns CKopocTy.

Mpy crnuwkomM BbICOKOM  KO3hduMumMeHTe nepeBo3byXAeHNs MoryT
BO3HMKaTb NMeperpyskun no Toky.

B cnyyasix paboTbl C ManoMHEePLMOHHBIMU Harpy3kamu v npv NoAKMoYeHUM
TOPMO3HOIO Pe3nCTopa PeKOMEHAYeTCs YCTaHOBUTb KOIULIMEHT yCuneHns
nepeBo3byxaeHuns Ha 0.



DyHKUMO- HasBaHue Jrana3oH HacTpomnkun 3aBogp. Uam.
HanbHbIV KOoA OyHKLMUU 3Hau.
F03.09 McTouHuk 0: Uudbposon curHan B 0 a]
KELELTE] napametpe F03.10
MaKcumanbHoro 1: AHanoroBbi Bxog All
MOMeEHTa 2: AHanorosbivi Bxog Al2
ANS pexuma 3: AHanorosbivi Bxog Al3
ynpasneHus no (dbyHKUMA OTCYyTCTBYET
CKOpOCTUN B LCI(S) n LCI-GY/PY-1)
4: BbICOKOYACTOTHbIN
vMnynbcHbI Bxod HDI
(cbyHKUMA oTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)
5: Mpotokon ceasn ModBUS
RTU
6: MuHumym ns All, Al2
7: Makcumym u3 Al1, Al2
F03.10 OrpaHuyexne 0.0 % ~200.0 % 150 % o
MOMEHTa
ANs pexumMa
ynpaBsneHusi no
cKOpOCTUN

B pexvime ynpaBneHusi No CKOPOCTU MaKCUManbHbIA BbIXOAHON KPYTALLWNA
MoMeHT MY orpaHnyMBaeTcs OAHUM U3 UCTOYHUKOB 334aHUSI MaKCUManbHOro
KPYTSILLEro MOMEHTa.

B napameTtpe F03.10 = 100 % — HOMUHanbHbIN KPYTALLUMIA MOMEHT 4.

®DyHKLMO-
HanbHbIW KoA

Hazsanue
yHKLUUMN

[nana3oH HacTPOWNKu

3aBop.
3Hau.

Usm.

F03.13

MponopuunoHanb-
HbI KO3 PULIMEHT
BO36YaeHusa
KOHTypa Toka, Kp

0 ~ 60000

2000

F03.14

KoadbdpmumeHnt
MHTErpypoBaHus
BO36YaeHusa
KOHTypa TokKa, Kl

0 ~ 60000

1300

F03.15

MponopuunoHanb-
HbIN KO3 PULIMEHT
yCUNEeHNst MOMeHTa
KOHTypa Toka, Kp

0 ~ 60000

2000

F03.16

KoadbcpmumeHnt
VNHTerpnpoBaHuns
MOMEHTa KOHTypa
TOKa, Kl

0 ~ 60000

1300
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F03.17 WHTerpanbHoe 0: HeakTuBHO 0 o
CBOWCTBO KOHTYpa 1: AKTUBHO
CKOPOCTU

MapameTpbl  perynMpoBaHuWs KOHTypa ToOKa BEKTOPHOro crnocoba
ynpaBreHns aBTOMaTU4Yeckn YCTaHaBNMBAKTCS, €CMNU BbINOMHAETCA NonHas
noeHTudmkaums.

MHTerpanbHbIn perynstop KOHTypa Toka He UCMOonb3yeT BPeEMsi B Ka4ecTBe
eanHULbl usmepeHns. Ecnm koadhdmUMEHTbI YyCUINEHNS KOHTYpa ToKa 3aBblILLEHb,
3TO MOXET NPUBECTM K konebaHusM Bcero KOHTypa ynpaBrieHusi, No3ToMmy,
Korga konebaHusi Toka UMW KPYTSALEro MOMEHTa BENUKW, KO3(MULMEHTbI
NPOMOPLMOHANbHOIo perynnpoBaHust AOMKHbI ObITb YMEHbLLEHDI.

DyHKUMO- HasBaHue [nana3oH HacTPOMKU 3aeog. Uzm.
HanbHbIA KO4 chyHKUMKN 3Hau.
F03.23 Bbi6op pexvma 0: YnpaBeneHue no 0 [ ]
ynpaBneHus no CKOpOCTYU
ckopocTw/no 1: YnpaBneHwue no
MOMEHTY MOMEHTY

nsa Beibopa pexvma ynpaenenus MY ecTb ABa BapuaHTa: ynpasneHue no
CKOPOCTM UMK ynpasrieHne no MOMEHTY.

C nomoLuyblo pyHKUMI UMdpoBbIX knemm (dyHKumsa 29) nepeknovartens
ynpaBreHns CKOPOCTBIO/KPYTALLMM MOMeHTOM (dpyHKumsA 46) n napameTtpa
F03.23 MOXHO nepekniovaTbCa Mexay pexvMamMu ynpasrieHust no CKopocTu
N MOMEHTY.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBop. Uam.
HanbHbIN koA yHKUMUN 3Hau.
F03.24 WcTouHmnk 0: Lucpposoii curHan 0 ]

3ajaHus B napameTtpe F03.26

OropHOro 1: AHanorosblii Bxog All

curHana B 2: AHanoroBbivi Bxog Al2

pexume 3: AHanoroBbIl Bxog Al3

ynpaeneHus no (byHKUMA OTCYyTCTBYET

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

4: BbICOKOYaCTOTHbI
MMMynbCHbIN BXoa HDI
(cbyHKUMA oTCyTCTBYET

B LCI(S) nLCI-GY/PY-1)
5: MNpoTokon cBsA3un
ModBUS RTU

6: MuHumym us Al1 n Al2
7: Makcumym u3 All n Al2

F03.26 Lincbposon -200.0 % ~ 200.0 % 150 % u}
OMOPHBIN curHan



[ns 3apaHnsi ONOPHOTo CUrHana KpyTsLLero MOMeHTa MMeeTcs 8 cnocoGoB.
KpyTawmn MOMEHT 3agaeTcs OTHOCUTENbHbIM  3HadveHnem, 100 %
COOTBETCTBYET HOMMHANBLHOMY KpyTsLEeMy MOMeHTY 4.

®DyHKUMO- HasBaHnue [nana3oH HacTPOWNKK 3aBogp. Uam.
HanbHbIN KOA byHKUMK 3Hau.

F03.28 MpepenbHas 0.00 'y ~ F00.03 50.00 'y o
yacToTa Ans
npsAMoro
BpaLleHus
B pexume
ynpasnexus rno
MOMEHTY

F03.29 MpepnenbHas 0.00 'y ~ F00.03 50.00 'y, o
yacToTa Ans
o6partHoro
BpaLleHus
B pexume
ynpasneHus rno
MOMEHTY

MCI'IOJ'Ib3yeTCﬂ OnsA orpaHn4eHnsa CKoOpoCTU B peXnme yrnpaBiieHnUsa KpyTAawmnm
MOMeHTOM. Ecnu prTﬂLI.lI/IVI MOMEHT Harpy3ku MeHblle BbIXOOHOro KpyTAllero
MOMEHTa 3neKTpoaBuraTens, CKOpoCTb ariekTpoasuratens 6y,D,6T npogonxaTtb
pacTu; YTOObI npeaoTBpaTtuTb aBapun, orpaHnyYbTe MakCUMarbHYH CKOPOCTb
aneKkTpoasurartena.

DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBopa. Uam.
HanbHbIN koA yHKUMUN 3Hau.

F03.30 Bpewms pasroHa 0.00 ¢ ~650.00 ¢ 0.00c o
B pexvme
ynpasneHus no
MOMEHTY

F03.31 Bpems 0.00 c ~650.00c 0.00c [a}
3amenneHns
B pexume
ynpaeneHus no
MOMEHTY

B pexuMe ynpaBneHusi No MOMEHTY KpyTSILLUMIA MOMEHT aNeKTpoaBuraTens
N MOMEHT Harpysku onpenensitoT CKOPOCTb 3MEKTpoABUraTens U CKOpOCTb
N3MEHEHMSI Harpy3ku, No3TOMY CKOPOCTb 3MeKkTpoABuUraTens MoXeT ObiCTpo
MEHSITbCA, 4YTO MPUBOAMT K CIULWKOM GonbliMM KoneGaHusM CUCTEMBI,
MexaHu4eckum BubpaumsMm u T. A. Ons cHwkeHus KonebaHuin MOXHO
oTperynupoBaTb Goriee nnaBHOE HapacTaHWe CKOpPOCTW 3nekTponBuraTens,
YBENWYMB BPEMS pa3roHa U 3aMeeHuns.

OpgHako B pexume YrnpaBneHWs MO MOMEHTY BpeMsi 3ameaneHus



Heobxoaumo yctaHoBuTb Ha 0,00 c, korga TpebyeTcs ObICTpbIN OTKIMK
MoMeHTa. Hanpumep, Ans AByx anekTpoaBuratenei, nepemMeLLaoyx ogHy
Ty e Harpysky, ycraHoBuTe Ans MY BeayLwiero anekTpoaBuratens — pexuM
ynpaBrneHusi Mo CKOPOCTH, Ans BeAomoro MY pexum ynpaBneHns No MOMEHTY.
Mpun n3mMeHeHUn KPyTSLLEro MOMeHTa BeayLLEero aNeKTpoaABUraTens KpyTsALLMiA
MOMEHT BEIOMOr0O 3MNEeKTPOABMraTensl AOMMKEH CUHXPOHHO MoACTpamMBaThCs K
Befyllemy. B atom cnyyae yctaHoBuTE Bpems pasroHa 1 3amegnenus 0,00 c.

Fpynna FO4: MapameTpbl ANA HACTPOWKU cKansipHoro cnoco6a
ynpaBneHus (U/f)

MapameTpbl 3TON rpynnbl OeVCTBUTENbHbI TOMbLKO AN CKanspHOro cnocoba
ynpasneHua U/f n HepeWcTBUTENbHBI ANS BEKTOPHOro cnocoba ynpasneHua.

DyHKLMO- HassaHve [vana3oH HaCTPOMKK 3aBsop. WU3m.
HanbHbIA KO4 chyHKUMKN 3Hau.
F04.00 Tun 0: JlnHenHasn 0 ]

XapaktepucTuku | 1: JlomaHas
U/f pnsa anektpo- | 2: KBagpatuuHas
osuratens 1 3: MonHocTblo pa3aenbHbIn
pexum U/f
4: YacTuyHo pasfenbHbIn
pexum U/f
5: KBagpatuyHas
Xapaktepuctuka 1.2
6: KBagpatuyHas
Xapaktepuctuka 1.4
7: KsagpatuyHas
XapaktepucTuka 1.6
8: KBagpatuiHasi
Xapaktepuctuka 1.8

0: IluHenHas xapakTtepucTuka.

MopxoanT Ans cTaHAAPTHBIX NPUMEHEHUI.

1: NlomaHas xapakTepucTumka.

MoaxoauT AN cneumarnbHbIX HArpy3okK, TakMx Kak CyLUMITKW, LeHTpudyr 1
T. 4. MOXHO nonyunts HeoGXoAMMYIO XapakTePUCTUKY cooTHoLLeHus U/f, 3apaB
napameTpbl F04.03 ~ F04.08.

2: KBagpaTtuyHas xapaktepucTtuka U/f.

MoaxoanT Ansa LeHTPoBEXHbIX HAarpy3okK, TaknxX Kak BEHTUMATOPbI U HACOCHI.

3: MNonHocTbio pasgenbHbin pexim U/f.

Mpu ucnonb3oBaHUM [AHHOW XapakTepUCTUKWM BblXxogHAs 4vactota W
BbIXOJHOE HanpseHue MY He3aBMCUMbl OTHOCUTENBHO APYT APYra, BbIXOAHASNA
YacToTa onpeaenseTcs UCTOYHUKOM 3aZjaHusi ONOPHOTO CUrHana, a BbIXOAHOe
HanpshxeHue onpegensieTcsa napameTpom F04.13 (MCTOUHUK 3a4aHMs ONOPHOro
curHana HanpsbkeHuss npu  pasgensHom U/f). [aHHbIn pexum  06bI4HO
Mcnonb3yeTcs B MHAYKLMOHHbBIX NeYax 1 T. n.

4: YactuuHo pasgenbHbin pexum UA.



B atom cnyyae cooTHoleHne U/f nponopumoHansHO, HO MPOonopLMoHansHoe
COOTHOLLUEHME MOXET ObiTb YCTAHOBMEHO WCTOYHUKOM 3afaHusi OMOPHOro
curHana Hanpsbkenus F04.13, a cooTHoweHne mexgy U/f Takke cBsizaHO C
HOMMHAsbHBLIM HanpsKeHMEM U HOMUHANbHOW 4acTOTOW 3neKkTpoaBuraTensi
rpynnel FO2.

CooTHoLLeHWe Mexay BbIxoAHbIM HanpsixkeHvem U MY n yacTtoTonm f:

U/f = 2*x*Unp/fn

2: KBagpatnyHas xapaktepuctumka U/,

roe X — 3ajaHue OMopHOro curHana 4YactoTel, UHA — HOMWMHanbHoe
HanpsbkeHue anekTpoasuratens, f4 — HoMMHanbHasi YacToTa aNeKTpoABUraTens.

5 ~ 8: xapaKkTepucTuKka COOTHOLUEHWUsI Mexay NMPsSIMOW XapakTepucTUKOn U
KBaApaTU4HOWN.

®DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uam.
HanbHbIV KO PyHKLMUK 3Hau.

F04.01 MoBbiweHne 0.0 % (aBTOMaTU4ECKOE 3aBucut o
KpyTALLEro NOBbILLEHNE MOMEHTA) or
MOMEHTa 0.1% ~30.0% mopenu
anekTpoaswuratens
1

F04.02 YacTtoTa oTceuku 0.00 'y ~ F00.03 50.00 'y [ ]
NOBbILLEHUS
KpyTSLLEro
MOMEHTa
anekTpoasuratens

1

OTceuka NOBbILLEHUS KPYTALLErO MOMEHTA YCTaHaBMNMBAETCHA B NapameTpe
(F04.02). ®dyHKUMSA NpUMeEHSIETCA Npu HEOOXOAMMOCTU MOBLICUTE MOMEHT Ha
HM3KMX obopoTax. Ho CrMLLIKOM BbICOKWUIA YpPOBEHb MOBLILLEHUS KPYTSLLEro
MOMEHTa MOXEeT MPUBECTU K YBENMYEHMIO BbIXOOHOrO TOKa, YTO MPUBOAUT
K neperpeBy anekTpoaBuratens. Korga noBbIlLEHWE KPYTALWEro MOMEHTa
ycTaHoBrneHo Ha 0 %, npeobpa3oBaTerb YacTOThl BbINOMHSET aBTOMaTUYECKYHO
perynupoBKy KpyTSALLErO MOMEHTA.

BrixoHoe Hanprxenie

v,

BuixoaHan yactota

f, .
Vi Hanpasesno NPH aKTBALIM NOBLALEHMA MOMENTA Vi MaKCHMANBHO® BLIXOAMOE HANDAXEHIE

BovuHYIo

f1 - aCTOTa OTCENKM NOBLIEHUA MOMEHTa fo HomusansHan paGouas uactora

Puc. 6.6 — lMosbiweHue Kpymswezo MOMeHma



®yHKLMO-
HanbHbIN Koa

HasBaHue
chyHKUMKN

[nana3oH HacTPOWKN

3aBog.

3Hau.

U3m.

F04.03

YacToTa Toukm

1 Ha nomaHomn
XapaKTepUCTUKe
anekTpoasuratens 1

0.00 'y ~ F04.05

0.00 'y

F04.04

HanpsikeHue Touku
1 Ha nomaHomn
XapaKTepUCTUKe
anekTpoasuratens 1

0.0 % ~ 100.0 %

0%

F04.05

YacTtoTa Toukm 2
Ha nomaHoi
XapaKkTepucTuke
anekTpoaBuratens
1

F04.03 ~ F04.07

0.00 'y

F04.06

HanpsbkeHue Toukun
2 Ha nomaHow
XapaKTepucTuke
U/f anekTpo-
nsuratensa 1

0.0 % ~ 100.0 %

0%

F04.07

YacToTta Toukn 3
Ha nomaHomn
XapaKTepucTuke
Ui
anekTpoaBuratens
1

F04.05 ~ F02.02
(HOMUHanbHas YacToTa
Asuratens)

0.00 'y

F04.08

HanpsixeHvie Touku

3 Ha nomaHow
xapaktepuctuke Uff
anekTpoasurarens

1

0.0 % ~ 100 %

0%

F04.03 ~ FO4.08: nomaHas xapakTepucTuka onpeaensercsa 3 To4Kamu.

XapakTepucTvka formkHa BbiTb HAaCTpOeHa B COOTBETCTBUM C Harpy304HOW
4YTO  [JOIMKHO
BbIMOMHATLCS COOTHOLLEHUE MeXAy TPEMSI TOYKaMU HanpsiKeEHUst U ToYKaMu

XapaKTepMCTI/IKOVI anekTpoaBuraTens;

YacToTbl:

Ul<U2<U3, f1<f2<f3
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BrixoaHoe HanpshxeHue

s F
1
1
i
U3 ] :
i i
U, b
1 1
i i
i i
Y, i i PaBo4as yacTtoTa
1 L ’
f, f,

Puc. 6.7 — lomaHasi xapakmepucmuka U/f

U1-U3 - Toukm Hanpspkenuss 1-3, f1-f3 — Toukm uvactotel 1-3, UB —
HOMUHanbHOE HanpsbkeHue anekTpoasuratens, fb — HomuHanbHasi yacToTa
anekTpoaBuraTens.

®DyHKLMO- HasBaHue [unana3oH HacTPoWNku 3aBopa. Uzm.
HanbHbIN koA yHKUUN 3Hau.
F04.09 KomneHcauus 0.0 % ~ 200.0 % 0% [m]
CKOMMbXeHNs
npu cKansipHom
ynpasneHun

KomneHcaunsi ckonbxeHust U/f KOMNEHCUMpyeT OTKIIOHEHWE CKOPOCTU
ACWHXPOHHOTO 3NEKTPOABUraTENsI NMPY YBENUYEHUN HArpy3Kku, Tak 4TO CKOPOCTb
3neKkTpoABUraTenst OCTaeTCsl CTabUIbHON MY M3MEHEHUN Harpy3Ku.

Ecnn ycunenne komneHcauun ckonbxerusa U/f yctaHoBneHo Ha 100 %,
TO KOMMEHcauWen anekTpoaBuraTensl ¢ HOMUHaNbHOW Harpyskol siBRsieTcs
HOMMWHanNbHOE CKOMbXEHUEe 3neKTpoABMraTensi.

B cnyyasix, korga CKOpOCTb 3neKTpoABUraTensl U 3aAaHHOe 3HavYeHue He
coBnaaatoT, He06X0AMMO YCTaHOBUTL Gornee TOYHOE 3HaYeHUe KoMneHcaumu.

®DyHKUMNO- HasBanue Mnana3oH HacTPOWNKK 3aBoga. U3m.
HanbHbIV KO byHKLUMUN 3Hau.
F04.10 KoadbdpmumeHt 0~ 200 64 o
nepeBo3byxae-
HUS Npu
CKansipHoMm

ynpaBneHuu



B npouecce 3sameanennss MY npu BbICOKOMHEPLMOHHBIX Harpyakax
NpoMCX0AMT NepeHanpsikeHre B 3BEHE MOCTOSIHHOMO TOKa Mo NPUYMHE MOMbITKA
cTabunumsaumm cKopocTM Ha 3afjaHHOM ypoBHe. Yem Gonblue koadduumeHT
nepeBo3bYXKAEHNS, TEM CUMbHEE BbINOMHAETCS CTabunmaaums CKopocTy.

Mpu cnuwkom BbLICOKOM  KO3(pduUMEHTe nepeBo3byxaeHUs MoryT
BO3HUMKaTb Neperpysku no TOKy.

B cnyyasix paboTbl C ManioMHEPLIMOHHBIMI Harpy3kamu 1 nNpu NOAKNOYeHUN
TOPMO3HOTO  pe3ncTopa  PEeKOMEHAyeTCs  YCTaHOBUTb  KO3DMULIMEHT
nepeBo3byxaeHuns Ha 0.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uzm.
HanbHbIA KOg chyHKUMKN 3Hau.
F04.11 KoadhdpuumeHt 0% ~ 100 % 3aBucuT ot [u]
nogasneHus Moaenu
kone6aHwit npu
cKansipHOM
ynpaeneHum

C nomoLlbl AaHHOTO KoaduuMeHTa MOXHO M3bexaTb konebaHusi npu
pabote B U/f. Ecnn npu paboTe anekTpogBuratensi oTCyTCTBYOT KonebaHus,
BblGepuTe 0.

Mpy ncnonb3oBaHum yHKUMM NoAaBneHus KonebaHun TpebyeTcs, 4TOObI
napamMeTpbl HOMWHaNbLHOrO TOKa ANEKTPOABUraTensl U TOKa XONoCToro xoAa
ObINN KOPPEKTHbIMK, B NPOTMBHOM crnyyae 3adpekT nopasneHuns konebaHui
OyneT HegoCTaTOYHbIM.

DyHKUMO- HasBaHue [vnana3oH HacTPOWNKK 3aBogp. U3m.
HanbHbIA KOA OyHKLMUK 3Hau.
F04.13 McTounnk 0: Liucbposon curHan B 0 [u]
3afaHus napameTpe F04.14
OMopHOro 1: AHariorosbiii Bxog All
curHana npu 2: Anarnorosbiii Bxog Al2

paspenbHom U/f | 3: AHanorosbii Bxog Al3
(cbyHKUMA oTCyTCTBYET
B LCI(S) uLCI-GY/PY-1)
4: BbICOKOYACTOTHbIN
MMMy NbCHbIN BXxoA HDI
(cbyHKUMSA OTCyTCTBYET
BLCI(S) uLCI-GY/PY-1)
5: MHorocTyneH4aTtbin
pexuM ynpasneHust
6: MpocTon MINK
7: N A-ynpasnexvne
8: MpoTokon cBszav ModBUS
RTU

F04.14 Ortceuka 0B ~ F02.04 0B o
HanpshKeHUsi Npy | (HOMMHANbHOE HanpshxeHne
pasgensHom Uff | anekTpopsuratens)



0: Undbpoeon curHan B napametpe F04.14.

OnopHLIN  CUrHan HanpsPKEeHUst  yCTaHaBMMBAETCS  HEMNOCPeACTBEHHO
3HayeHvem F04.14.

1: AHanoroBbii Bxog All.

2: AHanoroBblin Bxoa Al2.

3: AHanoroBblIi Bxoa Al3.

OMopHbIN CUrHaN HanpsXeHns onpeaenseTcs aHanoroBbIMU BXOAHLIMM
Knemmamu.

4: BbICOKOYACTOTHBIN MMMYbCHBIN BXoA, HDI

OMOpHbLIN ~ CUrHan  HanpsPKeHWst  OnMpefensieTca  BblCOKOYACTOTHLIM
MUMNYMbCHBIM CUrHanom. XapakTepucTKM WMMMYyNbCHOrO BXoAda: [AvanasoH
HanpsbkeHns: 9 B ~ 26 B, ananasoH yactoT: 0 kl'y ~ 100 kI'u.

5: MHOrocTyneH4aThbIi pexum ynpaeneHust

Korga WCTOYHVMKOM HaMpspKeHWs SABMSAETCS MHOFOCTYNEHYaTbii PeXum
ynpasnexus, napameTpbl 2pyrnsi FO6 v epynnsi F12 ycTtaHaBnvBawT Ans
onpeaeneHns 3a4aHHOro cUrHana n 3a4aHHOro HanpsPKeHUs.

6: Mpocton MJIK

Koraa ncrovHnkom HanpsbkeHus aensetca MI1K, Heobxognmo ycTaHoBUTb
napameTpbl 2pyrnsl F12 ans onpeaeneHns 3agaHHoro CUrHana HanpskeHus.

7: MNO-ynpasneHve

CurHan HanpshkeHus reHepupyeTcsi B COOTBETCTBMM C curHanom [MU[-
ynpasnexus. MogpobHee cM. B onucanum epyrnsi F10.

8: MpoTokon ceasn ModBUS RTU

HanpspkeHne nocpepctBoM uHTepderica casn. Koraa BeibpaH oavH 13
BbILLEYKa3aHHbIX WCTOYHUKOB HanpsikeHns 1 ~ 8, BbIXOAHOW curHan
COOTBETCTBYET HOMUHANbLHOMY HanpsbkeHuto anekTpoasuratens 0 % ~ 100 %.

DyHKUMO- HasBanue [Anana3oH HaCcTPOWNKK 3aBoga. U3m.
HanbHbIA KO dyHKLUMK 3Hau.
F04.15 Bpemsa Hapactanus | 0.0 c~100.0c 00c o

HanpsKeHus npu
pasgenbHom U/f

Bpewmsi HapacTaHus npu pasgensHom U/f — 3To BpeMsl, B Te4EHNe KOTOPOoro
BbIXOAHOE HanpshkeHve usmeHsietcd oT 0 B 4O HOMMHaNbHOrO HanpspkeHust
anektpoasuratens (F02.04), kak mokasaHO Ha PUCYHKE HUXeE:



BeixoaHoe Hanpsbkerue (B)

HomuHanbHoe HanpskeHue anexkTpoasuratens

OnopHoe 3Ha4YeHne HanPKEHUA

Bpems HapacTaHus H

A

Bpems (t)

Bpemsa
HapacTaHus

onopHoro onopHoro

Bpema cHuxeHua

Puc. 6.8 — Bpems HapacmaHus U CHUXeHUSI HanpsiKeHusi

Ipynna FO5: YnpaBneHue chyHKUMAMU 3alUmnT

-
)
¢—j BpeMs CHIDKEHWUA HanpsKeHnA

®DyHKLMO- HassaHue J[nana3oH HacTpomnku 3aBog. Usm.
HanbHbIV KOA, yHKUMU 3Hau.
F05.00 Sawura ot 0: HeakTtuBHa 1 o
obpbiBa asbl 1: AkTuBHa
Ha Bxope

Bobibop 3awwmThl 0T 06pbiBa BXOAHON hasbl.
MY mowHocTblo OT 15 KBT 1 BbilLe MMEIKOT AaHHY ONuMIo 3awmTbl, Ho MY
MOLUHOCTBI0 15 KBT 1 HWXe, HE3aBMCMMO OT 3HAYEHMWsl, YCTAaHOBIIEHHOMO B
napameTtpe F05.00, He nmeloT AaHHOM onuuK.

®DyHKLMO- HasBaHue [nana3oH HacTPoOWNKu 3aBog. Uam.
HanbHbIN KOA byHKUMU 3Hau.
F05.01 3awwmra ot 0: HeakTueHa 1 o
o6pbiBa asbl 1: AkTuBHa
Ha BbIxofe
Bbi60op 3auThl OT 06pbiBa BbIXOAHOM (hasbl.
DyHKLUMO- HasBaHue [nana3oH HacTPOMNKn 3aBoga. Usm.
HanbHbIN KOO OyHKLMK 3Hau.
F05.02 DyHKUMSA 0: HeaktusHa 0 u
MrHOBEHHOIO 1: TopmoxeHue
CHWKEHUS 2: TOpMOXEHVe 40 OCTaHOBKM
YacToThl NpU
OTKIMOYEHUN
nuTaHus
F05.03 Bpewmsi 0.00 ¢ ~100.00 ¢ 0.50¢c o
onpegeneHus
OTKIMOYEHUS
HanpshxeHus!
nuTaHns
95 instart-info.ru




F05.04 MuHMManbHbLIN 60.0 % ~ 100.0 % 80 % =
ypoBeHb (CTaHOapTHOE HanpshKeHWEe LUUHbI)
HanpsHkeHst
Ha 3MT

Mpy BHE3anNHOM OTKIOYEHUN MUTaHWUSA 3a CYET YMEHbLUEHWUS BbIXOOHOW
ckopocTu anekTpoasuratens, MY cHwkaeT CKOPOCTb MOHWKEHUS HANPSHXKEeHNS
3MT.

Ecnn F05.02 = 1, B MOMEHT c60OS MUTaAHWS MMM BHE3anHoro nageHus
HanpsbkeHusi npeobpasoBaTenlb 4acTOTbl CHWKAeT CKOPOCTb, HO, Korga
HanpsbkeHue 3T Bo3BpaLLaeTcs K HopMarnbHOMY 3HaveHuto, NpeobpasoBaTtenb
YacTOThbl BbIMOMHAET Pa3roH 0 ONOPHOro 3agaHus ckopocTn. OcHoBaHveM Ans
Hopmanuaaummn HanpsbkeHust Ha 3MMT sBnseTcsa To, YTO HaNPsHKEHUE He BbIXOAUT
3a pabounn AnanasoH HanpsHKEeHW 1 ANUTCS A0MbLUE YCTaHOBIIEHHOIO BPEMEHM
B napameTpe F05.03. Ecnn F05.02 = 2, Nnpu OTKINIOYEHWUN 31IEKTPOSHEPTUN UNn
BHE3arnHOM MOHWKEHUN HanpsikeHns npeobpasoBaTenb YacTOTbl CHWDKaeT
CKOpOCTb 10 OCTaHoBa.

Bpemsn onpeaenexus BHEIANHOrO

R T A OTKNIOuEHMA NHTANMA (FO5.03)
e —
Hanpaxexme ONPEAGNEHHA BHEIANHOMD }
oTKIONeHMA niTaNMA (FOS.03) u
»
Patouas yactora A
enshariony F05.02=1 3ameanexme A0 OCTaNOE
NaCTOTa 3aMeaNeHnA
Toura nepernIoueHin
» Bpeun
C IO
pown Bpous
Patouan uactora A ot OO o
2 4
~
BHe3aNMHOB OTKMOuBHIE
NATAHNA - F05.02=2 3ameanesne 40 OCTaHOBA
4BCTOTa 33MeANeHUA.
Touxa - Beun

Puc. 6.9 — [elicmeusi npu 8He3arnHoOM OMKITIOYeHUU MumaHusi

®DyHKUMO- HasBaHue Mnana3oH HacTPOWNKK 3aBoga. Uam.
HanbHbIV KOoA pyHKLMK 3Hau.
F05.05 Koadpcpuument 0~ 100 0 o

CHWXeHNA CKOpOoCTU
npuv NpeBbILEHNN
HanpsbkeHnsa

F05.06 YcraBka 120 % ~ 150 % 130 % =
cpabatbiBaHus
3aLWmnThI NpU
nepeHanpskeHuu

Mpu paboTe C BbICOKOMHEPLMOHHLIMU Harpy3kamum MOXeT BO3HUKaTb



nepeHanpspkeHme 3MT. PyHKUMA 3aWMTbl OT NepeHanpsbkeHus onpegenseT
MakcumarnbHbli ypoBeHb nepeHanpspkeruns 3T Bo Bpems pabotel MY 1 F05.06
(oTHOCUTENBHO CTAHAAPTHOrO HAaMPSXKEHUS Ha LUMHE) U CKOPOCTb CHWXEHWS
BbIXOAHOWN YaCTOTbl NPU BO3HWKHOBEHWUW NEPEeHanpshKeHUs.

Ecrm yctaHoBuTb 3HayeHne 0, YHKUMS CHWXKEHUS CKOpPOCTWM npw
nepeHanpskeHnn HeakTUBHa.

Hanpsxenwe 3NT
TouKa noTepu CKOPOCTH NpH /\ /\

NpesblilWeHN HaNpAXEeHWA \

Bpews (1)

BeixopHan yactota

Bpewus (1)

Puc. 6.10 — Npagbuk paboms! 3aujumsl 0m repeHanpsKeHusi

DyHKUMO- HasBaHue [nana3oH HacTPoOnkun 3aBoga. U3m.
HanbHbIA KO OyHKLUN 3Hau.
F05.07 KoachduumeHt 0~ 100 20 o
3aLmThl OT

neperpysku no Toky

F05.08 Tok cpabatbiBanust | 100 % ~ 200 % 150 % o
3aLLUThI OT
neperpysku no Toky

PyHKUMA 3alMTBl OT Meperpy3ku No TOKy onpefensieT MaKCUManbHbIA
YpPOBEHb TOKOBOW Meperpysku Bo Bpemsi pabotel MY n F05.08, u ckopocTtb
CHWKEHWS BbIXOAHOW 4acTOThl MPW BO3HUKHOBEHWUM neperpy3ku. MY BbixognT
Ha HOMUVHarbHble 000POThI MPY CHUXKEHWM TOKa, Kak Ha puUcyHke 6.9. Yem Bbilwe
KO3 PULMEHT, TEM BbICTPEE CHUXEHME CKOPOCTH.

Koroa koadpduumeHT yctaHoBreH Ha 0, (PyHKUMS CHWXEHWUs CKOpOCTU
OTKIoYaeTCs.



Cuna Toka Ha sbixone

Touka noTepu
cxopocTH npH
neperpyare no Toxy

Bpews ()

BeixoaHas yacToTa

]

=

KoacbmuuieHT noTepu cropocTn

ANIA 38LUNTHI OT BLIXORHOR NEperpyaKv o Toky (F05.07)  BPeMA (1)

Puc. 6.11 — pacbuk pabombi 3awumsl om nepezpy3sKu rno moky

DyHKuMO- HassaHve [vana3oH HacTPOMNKn 3aBsop. WU3m.
HanbHbIA KO4 dpyHKUUN 3Hau.
F05.09 Mpeaynpexaexve 0: HeakTtnsHO 1 o
0 neperpy3ske 1: AKTUBHO
anekTpoasuratens

F05. 09 = 0: 3awuTa anekTpoaBuraTens ot neperpys3kn HeakTuBHa, MOXeT
BO3HWKHYTb PUCK Neperpesa aneKkTpoasuratens.

F05. 09 = 1: 310 BpeMs, KOTOpOe 0OpaTHO MPOMOPLIMOHANBHO 3aBUCUT OT
XapaKTepUCTVKMN 3aLLmThl ANEeKTpoABMraTens ot neperpysku. paduk ¢ obpaTHO
NponopLMOHanbHON  BbIAEPXKKON BpPEeMEHW 3aluuTbl 3MNeKTpoaBuratens oT
neperpysku BelpaxeH: 220 % * (F05.10) * HOMUHaNbHbIN TOK ANeKTpoABUraTens
ANUTeNbHOCTBLIO 1 MUHYTa, NpedynpexaeHne o neperpyske anekTpoaBuratens;
150 % * (F05.10) * HOMWHanbHbIA TOK 3NEKTPOABUraTens AMNUTENbHOCTHIO
60 wmwuHyT. [lonb3oBaTenb [JOMKeH pPYKOBOACTBOBATLCHA — (PaKTU4ecKon
neperpy3oyHol CnocobHOCTLIO anekTpoasuratens. Ecnu sHaveHve napavertpa
F05.10 cnuwkom Benuko, MY He curHanusmpyeTt 06 neperpyske.

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBopg. Uzm.
HanbHbIV KO dyHKUMU 3Hau.

F05.10 YcraBka 0.20 ~ 10.00 1.00 o
obHapyxeHus
npeaynpexaeHus
0 neperpyske
anekTpoasuratens

F05.11 YcraBka 50 % ~ 100 % 80 % =
npeaynpexaeHus
0 neperpyske
anekTpoaBuratens

OTa yHKUMS UCMoNb3yeTcs ANs nogayn B CUCTEMY YrNpaBrieHus curHana
npenyrnpexaeHusl Ha BbIXOAHblE KMEMMbl nepeq cpabaTtbiBaHWEM 3alUuThl



anekTpogguratens ot neperpysku. KoadpdmumeHT wucnonb3yetca ans
onpegeneHvsi ypoBHs 0GHapyKeHusi npeaynpexaeHusi nepes cpabaTbiBaHeM
3aWmMThl anekTpoaBuraTenst ot neperpyskM. Yem 6Gonblue 3HayeHue, Tem
paHbLUe cpabaTbiBaeT npepynpexaeHve. Korga aHadyeHune BbixogHoro Toka MY
bonblue, YeM XapaKTepucTuka 3aluTbl OT neperpysku v napametp F05.11,
MHOroyHKUMOHanNbHas undpoBas BbixogHasd krnemma Y BbigaeT curHan
npegynpexaeHns o neperpyske anekTpoasuraTens.

®DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIN KoA PyHKLUU 3Hau.

F05.12 Sawura or 0: HeaktuBHa 0 o
XONOCTOro xoga 1: AKTuBHaA

F05.13 YcraBka Toka 0.0 % ~ 100.0 % 10 % o
XOMNoCTOro XxoAa (HOMWHanNbHOro Toka

asuratens)

F05.14 Bpewms 3agepxkun 0.0c~60.00c 1.0c o
cpabaTbiBaHus
3aLuThl OT

XOJIOCTOro xoga

Ecnu dpyHKUmA 3awmThl OT XONOCTOro X04a akTMBHA, Koraa BbixogHow Tok M4
MeHbLLEe YPOBHS 0bHapyxeHust xonocTtoro xoga F05.13, a npoaomKkMTenbHOCTb
npesbILLaeT Bpemsi 0bHapyxeHns nageHns Harpysku F05.14, BeixogHas YactoTta
npeobpa3oBaTens 4acToTbl aBTOMATUYECKM CHMXAeTCs [0 HOMVHaNbHON
yactoTbl 7 %. Ecnu ypoBeHb Harpysku BOCCTaHaBMMBaETCH BO BPEMS 3aLLUThI
oT xonoctoro xofa, N4 aBTomaTyeckm Bo30bHOBNSAET paboTy ¢ 3adaHHON
YacTOTOW.

DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uzm.
HanbHbIV KO yHKUMU 3Hau.
F05.15 YcTaBka o6Hapy- 0.0 % ~50.0 % 20 % u]
KEeHWs npesbllle- (F00.03 makcumanbsHas
HUSI 3afjaHHOMN YyacroTa)
cKopocTn
F05.16 Bpems obHapy- 0.0c~60.00c 1.0c u]

KEHUSI MpEBbILLIe-
HUSI 3afjaHHOMN
cKopocTh

OTa yHKUMS OOCTynHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.

Korga MY oGHapyxuBaeT, 4To (hakTU4Yeckasi CKOPOCTb SMEKTpoABUraTens
npeBbILLaeT OMOPHYID YacToTy, NpeBblllaeT 3HavYeHne OBHapyXeHHOro
3HayeHus FO05.15, a npogomkuTenbHoCTb npeBblwaeT Bpems F05.16,
NosIBMSAETCA aBapuWiiHbIA CUrHanm HeucrnpaBHOCTM npeobpa3oBaTens 4acToThl
E035.



®yHKLMO- HassaHue [nana3oH HacTPOWKun 3aBog. Uam.
HanbHbINA dpyHKUUMN 3Hau.
koA
F05.17 YcraBka o6Hapy- | 0.0 % ~ 50.0 % 20 % u]
xeHus otknoHe- | (F00.03 makcumanbHasi yactoTa)
HWSI CKOPOCTM
F05.18 Bpemsi o6Hapy- 0.0c~60.0c 50c¢ o
KEHWUsI OTKIMOHe-
HWSI CKOPOCTMW

OTa yHKUMS OOCTynMHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.

Ecnu oTknoHeHune 6Gonblue 3agaHHOro 3HayeHust B napameTtpe F05.17,
a npoponmkMTenbHOCTL Bornblue, 4Yem Bpems OOHapyXeHUst OTKIOHeHUs
ckopocTu B napameTpe F05.18, nogaeTcs aBapunHbIN CUrHaN HEMCNpPaBHOCTH
npeobpasoBatens 4yactotbl E034. Mpu ycTaHoBke B napameTpe F05.18 0.0 c.
DYHKLMSA HeaKTUBHA.

nocrie NosiBMeHns oLwmnGKu.

DyHKUMO- HasBanue [nana3oH HacTPOMKU 3aBop. Usm.
HanbHbIA KOg hyHKLMN 3Hau.
F05.19 Konunyecteo 0~20 0 =
aBTOMaTUYECKUX
c6pocoB oLwmbok
YcTaHoBUTE KONMUMYECTBO nepesanyckos Npu BO3HUMKHOBEHUA oLnBKN.
DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uzm.
HanbHbIV koA pyHKUMU 3Hau.
F05.20 WHtepean mexay | 0.1¢c~100.0c 10c =
aBTOMaTUYECKUMMN
nepesanyckamu
npun
cpabaTbiBaHUM
3awmT
YcTtaHoBuTe Bpemsi, yepe3 koTopoe Y gorkeH BbIMOMHUTL nepesanyck

cpabatbiBaHUM
3awwmr (1-a rpynna)

1: OcTaHoB C 3amefneHnem
2: MpogonxeHue paboThbl
Pa3spsa eanuuu:
neperpyska
anektpoasuratens (E007)
Pa3spsa gecstkos: 06pbiB

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. Uam.
HanbHbIA KOA4 cyHKUMKN 3Hau.
F05.21 [evictBna npn 0: OcTaHOB MO UHEpLMM 00000 o
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BXoAHoW a3kl (E012)
Pa3spsp coteH: o6pbiB
BbIxogHoOW dasbl (E013)
Paspag Tbicau:

BHeLLHsAsA oLwubka

(E00D)

Paspsia AecaTkoB Thicay:
obpbiB CBS3M MO CETEBOMY
npotokony (E018)

F05.22

[ewicteuna npn
cpabaTbiBaHUM
3awmT (2-a rpynna)

0: OcTaHoB Mo UHEepLUK
1: OcTaHoB C
3ameqneHvem 2:
MpopomxkeHne paboTbl
Pa3psig eamHunu: c6ori B
paboTe sHkoaepa/nnatbl
pacwupenus PG (E026)
Pa3psig necatkos:
pesepB Pa3psig coTeH:
pesepB Pa3spsg Tbicay:
neperpes
anekTpoaBuraTens
(E036) Paspsig
[IeCSTKOB ThICAY:
[OCTUrHYTO 0bLLee
Bpemsi paboTbl (E020)

00000 o

F05.23

[evictena npn
cpabaTbiBaHUM
3awumr (3-5 rpynna)

0: OcTaHoB No MHepLMK

1: OcTaHoB ¢

3amepnieHvem 2:
MpopomkeHve paboTbl
Pa3psig eamHuy n

[leCSITKOB: pe3epB

Pa3spsap coTeH: 4OCTUrHYTO
BPEMSI B COCTOSIHUM OCTaHOBa
(E029)

Pa3spsig Tbicsiu: xonocToi

xon (E030)

Paspsif AecaTKoB ThicaY:
obpbIB curHana obpartHomn
ceasu npu MU ynpaeBnexHnn
(EO2E)

F05.24

[Hencteus npu
cpabaTbiBaHUM
3awmT (4-a rpynna)

0: OcTaHoB no uHepumn

1: OcTaHoB Cc 3aMeaneHneM

2: MpogomkeHue paboTbl
Paspsia eanHUL: OTKMOHeHWe
oT 3afaHHou ckopocTu (E034)
Paspsia aecaTkos:
npeBbllLeHNe 3aAaHHON
ckopocTyu (E035) Paspsig
COTEH: HEKOPPEKTHbIE
napameTpbl 3neKkTpoaBUraTens

00000 o

Mpu BbIGOpe 3HayeHust 0 Ha

avcnnee MY otobpasutca EO** n Gynet
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BbIMOSIHEH OCTAHOB.
Mpu BbIGOpe 3HaveHns 1 Ha aucnnee MY otobpasutca A**, MY nponssenét
OCTaHOB C 3amepasieHnem v otobpasutcst E0**.
Mpwn BbIGOpE 3Ha4eHus 2 Ha gucnnee MY otobpasutcs A, n MY npogormknT
paboTy Ha YacToTe, yCTaHOBIEHHON B napameTpe F05.26.

DyHKUMO-
HanbHbLIN KOO

F05.26

YacroTta npu

DyHKUMO-
HanbHbIA KOog

F05.27

F05.28

F05.29

HasBanue
pyHKLUUN

YactoTa npu
BblGope AencTBus
“npogomkeHue
pa6oTbl”

BblbOpe PyHKUMN

HaspaHue
OyHKLMUK

Koga cobbitust

Ne1 (nocnegHee
3ahMKCUpOBaHHOE
cobbITVe B XypHarne
HencnpaBHOCTe)

Kog cobbitusi Ne2
(npeanocnenHee
3advkcpoBaHHoe
cobbiTve B
XypHane
HEUCNPaBHOCTEN)

Kop cobbitua Ne3
(npeppioyLiee
3achuKcHpoBaHHoe
cobbiTve B
XypHane
HencnpaBHOCTe)

[nana3oH HaCTPOMKMN
3Hau.

0: MpopornxeHve paboTbl Ha 0
TekyLlen YacToTe

1: MpopormkeHue paboTbl Ha
OMopHOW YacToTe

2: MNpopornxeHune paboTbl Ha
MaKcMMarbHOW YacToTe

3: MpopomkeHne paboTbl Ha
MUHUManbLHOW YacToTe

4: MpopomxkeHne paboTbl Ha
aBapuiHoON YactoTe

«[popomkeHne paboTbi».

[vana3oH HaCTPOMKK
3Hau.

0: OTCyTCTBME HencnpaBHOCTe -
1: MNpeBbllweHWe Toka Npu
pa3sroxe (E004)

2: MNpeBbilLeHne Toka npu
3aMeAIeHUN NN TOPMOXKEHUN
(E005)

3: MpeBeblweHne Toka npu
NoCTOsIHHOW ckopocTu (E006)

4: MpeBbilLeHne HanpskeHus
3MT npwu pasronHe (E002)

5: MNpeBblleHne HanpsHkeHNst
3MT npu 3amegnerun nnm
TopmoxeHun (EO0A)

6: MpeBblEeHNEe HanNpPsHKeHUs! -
3T npn NOCTOAHHOW CKOPOCTKN
(E003)

7: MoHWKeHHoe HanpshkeHne
3MT (E001)

8: Meperpyska anekTpoasuratens
(E007)

9: Meperpy3aka npeobpas3osaTtens
YacTtoTbl (E008)

10: O6pbIB BXxoAHOM thasbl (E012)
11: O6pbIB BbIXOAHOM (has3bl
(E013)

12: MNeperpeBs cunoBoro Moayns
(EOOE)

3aBog.

3aBoga.

U3m.

U3m.



13: MNeperpy3ka TOPMO3HOTO
pesucTopa (E014)

14: HencnpaBHOCTb KOHTaKTOpa
wnu nnatel nutanusa (E017)

15: MNonb3oBaTenbCkuin oTkas
(EOOD)

16: Owmbka cBA3MN CETEBOrO
npotokona (E018)

17: Owmbka n3MepeHus Toka
(E015)

18: Owwmbka npuw naeHTUdMKaLum
napameTpoB anekTpoaBuratens
(E016)

19: [locTUrHyT Nnpeaen BpeMeHn
pab6oTbl (E020)

20: Owunbka EEPROM (EOOF)
21: KopoTkoe 3amMblkaHvie
arneKkTpoABuraTens Ha 3emsio
(E023)

22: O6pbIB curHana obpartHoi
ceasu npu MNAJ- perynuposaHum
(EO2E)

23: Cbon B paboTe aHkoaepa/
nnatbl pacwmpexusi PG (E026)
24: HencnpasHoctb MY (E033)
25: [locTUrHyTo Bpems B
cocTosiHuK ocTaHosa (E029)
26: XonoctoMn xop (E030)

27: BnokupoBka Bana unu
cnuwikom GornbLuas Harpyska
(E032)

28: OTKINOHEHMWE OT 3aaHHON
ckopocTu (E034)

29: MonbiTka NepekniyeHust
Mexzay aneKkTpoaBuraTens B
npouecce pabotbl (E038)

30: MNpeBbiWeHVe 3agaHHOM
ckopocTu (E035)

31: Neperpes
anekrpoasurartens (E036)
32: HekoppekTHble napameTpbl
anekTpoasuratens (E037)

KypHan cobbituii coukcupyeT 3 nocnegHue cobbitna MY. 0 — otcyTcTBrE
HeuncnpaBHOCTeN, a 3HayeHve B AvanasoHe 1 ~ 32 cooTBeTcTBYyeT 32 Kogam
cobbITUN.

ObpaTtTe BHMMaHWe, YTO KOA CODObLITUA M3 XXypHarna He COOTBETCTBYyEeT
akTuyeckomy Homepy cobbITus (OH ykasaH B ckobkax). [1ns 6onee nogpo6Horo
OMUCaHWsi HEeMCnpaBHOCTENW W BO3MOXHbIX CMOCOOOB WX yCTpaHeHus

CM. enasy 8.



®yHKLMO- HasBaHue dyHkunn [nana3oH HacTPOWKKN 3aBopg. Uam.
HanbHbIN koA 3Hau.

F05.30 Pab6ouas yactota - - =
npu cobbiTn Ne1

F05.31 BbixoaHoM TOk npu - - o
cobbiTum Ne1

F05.32 HanpsixeHue 3seHa - - o
NOCTOSAHHOTO TOKa
npu cobbiTum Ne1

3HayeHusi CcoOTBETCTBYIOT paboyelt 4YacToTe, BbIXOAHOMY TOKY W
HanpsbxkeHuto Ha 3MT npu TekyLLen HeMcnpaBHOCTK.

DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBopa. Usm.
HanbHbIV KOoA pyHKLUMK 3Hau.
F05.33 CoCTOsIHME BXOAHBIX | - - u]
KNemMm npu cobbiTum
Ne1

| BITo | BIT8 | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BITL | BITO |
HDI SO S8 S7 S6 S5 sS4 S3  S2 Sl

Korga knemma Haxogutcs B cocTosiHum «BKIy», cooTBeTCTBYHOWMI el BuT
B IBOMYHOWN cucteme paBeH «1», a B coctosiHum «BbIKIT» — «0», utorosbim
cocTosiHueM 6yaet Habop Bcex 3HaveHuin BUTOB, NepeBeaeHHbIN B AECATUYHOE
3HayeHwve.

DyHKUMO- HasBaHnue dyHkunn [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIV Ko 3Hau.
F05.34 CocTtosiHue - - o
BbIXOAHbIX KeMM
npw cobbiTum Ne1

[ BT | B3 | BIT2 | BITL | BITO |
DO2 MOl RA TA FMP

Korga knemma Haxogutcs B coctosiHum «BKIl», cootBeTcTBYIOWMIA € 6UT
B ABOWYHOM cucteMe paBeH «1», a B coctosHum «BbIKI1» — «0», ntorosbim
cocTosiHueM GyfeT Habop Bcex 3Ha4YeHuin GUTOB, NepeBefeHHbIV B AECATUYHOE
3HayeHue.
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®DyHKUMO-
HanbHbIN KoA

Hassanue
cyHKUMKN

[nana3oH HacTPOWNKK

3aBoga. Uam.
3Hau.

F05.35 CoctosHve MY - o
npw cobbiTum Ne1

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

F05.37 Bpewms B pexume - [a]

paboTbl npu
cobbiTum Net

BpeMﬂ B peXXnme octaHoBa 1

paboTbl Ha MOMEHT NosiBNeHNs oLnbkm Ne1.

®DyHKLMO-
HanbHbIW KOA

HassaHue
byHKLUMN

[nana3oH HacTPOWNKK

3aBog. Uzm.
3Hau.

F05.38

Pa6ouas yactoTa
npu cobbiTm Ne2

F05.39

BbIxogHow Tok
npu cobbiTum Ne2

F05.40

HanpsbkeHue
3BeHa
MOCTOSIHHOTO TOKa
npu cobbiTm Ne2

F05.41

CocTosiHue
BXOZHbIX KIEMM
npu cobbiTum Ne2

F05.42

CocrTosiHve
BbIXOAHBIX KNeMM
npu cobbiTun Ne2

F05.43

CocrosHue M4
npu cobbiTum Ne2

F05.44

Bpewmsi B pexume
ocTaHoBa npw
cobbITun Ne2

F05.45

Bpewmsi B pexume
paboTbl npu
cobbiTin Ne2

F05.46

Pabouas yactoTta
npu cobbiTum Ne3

F05.47

BbixogHow Tok
npu cobbiTumn Ne3
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F05.48 HanpsbkeHue - - =]
3BeHa
MOCTOSIHHOTO TOKa
npv cobbiTun Ne3

F05.49 CocTosiHue - - o
BXOAHbIX KNemm
npwv cobbITUM
Ne3

F05.50 CocTosiHue - - o
BbIXOAHBIX KeMM
npu cobbiTn Ne3

F05.51 Coctosthue MY npun | - - u]
coBbiTun Ne3

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

F05.53 Bpewmsas - - o
pexuve
paboTbl npn
cobbiTvn Ne3

OnucaHne napametpoB 05.38 ~ 05.53 aHanormyHo napameTtpam 05.30 ~
05.37.

DyHKUMO- HasBanue [unana3oH HacTPONkun 3aBoga. Usm.
HanbHbIA KOog dyHKLUMK 3Hau.
F05.56 AapuiHas yactota | 0.0 % ~ 100.0 % 100 % o

Korpa BbiGpaH pexuvm paboTbl Npy BO3HUKHOBEHWUW OLUIMGKN Ha aBapuNHOW
yactoTe, To B napameTtpe F05.56 ycTtaHaBnuBaloT 3Ha4yeHve B npoueHTax oT
MakcumanbeHoi 4actoTbl. (100 % cooTBeTCTBYEeT MaKCUMMarbHOW 4YacToTe
F00.03)

DyHKLUMO- HassaHnue dyHkunn [vnana3oH HacTPOWKkKn 3asogp. Uam.
HanbHbIV KOA, 3Hau.
F05.60 Mopor cpabatbiBanua | F05.04 ~ 100.0 % 90 % o
3aLLWTbI NPU HU3KOM
HanpshkeHnn

Mpynna FO6: ®yHKUMKN BXOAHBLIX KIeMM

Cepus LCl umeeT 6 UMPpPOBbLIX BXOAHBLIX KIeMM, 3 aHarnoroBble BXOAHbIE
knemmbl. Ecnn TpebyeTtcs 6onblue BXOAHbIX U BbIXOAHBLIX KNEMM, OOCTYrMHbI
[OOMNOMHUTENbHbIE  MHOrOMYHKUMOHArbHbIE MNNaTbl  paclMpeHns Bxodos/
BbiIxoAoB. [lnaTta paclumMpeHuss BXOOOB U BbIXOOOB MMeeT 4 UUdpoBbIX
Bxoga (S7 ~ HDI), B koTtopbix HDI MoxeT mcnonb3oBaTbCsA Kak Krnemma



BbICOKOCKOPOCTHOro MMnyrnbCHOro Bxoaa.

DyHKLMO- HasBaHue [nana3oH HaCTPOMKM 3aBoa. Usm.
HanbHbIN KoA pyHKLMU 3Hau.

F06.00 DyHKUMS 0~50 1 o
Knemmbl S1

F06.01 DyHKUMS 0~50 2 o
Knemmbl S2

F06.02 DyHKUMSA 0~50 4 u]
Knemmbl S3

F06.03 DyHKUMS 0~50 6 o
Knemmbl S4

F06.04 DyHKUMS 0~50 12 o
Knemmbl S5

F06.05 DyHKUMSA 0~50 13 =
Knemmbl S6

F06.06 DyHKUMS 0~50 0 o
Knemmbl S7

F06.07 DyHKUMSA 0~50 0 o
Knemmbl S8

F06.08 DyHKUMSA 0~50 0 o
Knemmbl S9

F06.09 DyHKUMSA 0~50 0 o
Knemmbl HDI

OTW napameTpbl WCMONb3YOTCS AN YCTaHOBKU (DYHKUMKU  LndPOBbIX
BXOOHbIX Knemm (cpyHKUMM knemm He MoryT aybnuposatbcs). OnvcaHue

3HadeHuli oT 0 o 50 — B Tabnuue.

Tabnuua 6.2 — OnucaHue 3HaveHui

3apaHHoe DyHKUMNA OnucaHuve n Ha3HauveHue
3HaueHue
0 HeT dpyHKUmM [axe npy HaNW4UK curHana Ha Bxoae
He BbIMOMHAETCS HUKaKNX PyHKLUA.
Hevicnonb3yemble KNeMMbl MOXHO
YCTaHOBUTb B COCTOSIHUE «HET (PYHKLIMU» BO
n3bexaHne NoXHbIX cpabaTbiBaHWIA.
1 Myck DyHKLMM paboTbl B NPSMOM 1 06paTHOM
HanpaBneHuu.
2 Pesepc
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10

11

12

13

14

TpexnpoBOgHOM pexum
ynpasnenus (CTOIMM)

TONYKOBBIN PEXUM,
BpalleHVe Bnepes

Ton4YKOBbIV PeXUM,
obpaTHoe BpaLleHne

OcrtaHoB no nHepumn

Mepesanyck npu
BO3HWUKHOBEHUM OLLNGKY

Monb3oBaTenbckas
owmbka

YBenuyeHve 4acTtoThbl

YMeHbLLEHUE YacToTbl

C6poc Ha onopHYto
YacToTy

Knemma 1
MHOTOCTYNeHYaToro
pexvma

Knemma 2
MHOFOCTYNeHYaToro
pexuma

Knemma 3
MHOTOCTYNeHYaToro
pexuma

DyHkuma «CTOM» npu TpexnpoBoAHOM
pexvme ynpasneHusi. [MoapobHee — cMm.
onvcaHmne yHKUMoHanbHoro koga F06.13.

Pabouas YacTtoTa TONYKOBOTO pexumMa,
BpEMSI pa3roHa 1 3aMezNeHNsl TONYKOBOro
pexxuma. Cm. nogpoGHoe onucaHune
napameTpos F09.06, F09.07, F09.08.

Mocne nonyyeHns komaHabl «CTOM»
MY npekpallaeT nogady HanpsbkeHus Ha
anekTpoaBuUraTenb, NPoLEcc OCTaHoBa
He KOHTponupyeTcs npeobpasoBaTenem
YacToTbl.

[aHHas yHKUmMs obecneymBaeT yaaneHHbIn
nepesanyck Npu BO3HUKHOBEHWUM OLUNGKU.
KHonka c6poca Ha naHenu AencTByeT Takum
e obpasom.

Mpy nocTynneHnn nonb3oBaTenbCKon
owmbkn MY coobLuaeT o HemcnpaBHOCTU
EOCM.

3apaHue yBenuueHust Unm ymeHblUeHUs
4acToThl, KOrAa 4acToTa 3a4aeTCs BHELLUHUM
TepMuHanom. Koraa UCTOYHUK 3adaHus
OMOPHOTO CUrHana ycTaHOBMEH C KHOMOK
naHenu ynpasfieHWs, OMOPHYIO 4acToTy
MOXHO YCTaHOBWTb C MOMOLLIbIO KHOMOK
«BBepx»/«BHU3» unu knemm ¢ pyHKUMSMU
«yBerMyeHne 4acToTbl»/«yMeHbLUEHNe
YacToTbI».

DyHkUMa cbpoca Heobxoamma, 4ToobI
BOCCTaHOBWTb 3aaHHylo 4acToTy 0
OMOPHOTO 3HAYEHWS!, YCTAaHOBINEHHOTO B
napametpe F00.10.

YacToTa 3a4aeTcsi C NOMOLLbIO YeTbipex
Kremm, KoTopble MOryT 06beanHATLCS B
KOMGUHaLMK Ans nonyyeHus 16 ckopocTen.
Bonee nogpobHyto nHdopmauuio cm. B
Tabnuue 6.3.



15 Knemwma 4
MHOrOCTYneH4aToro
pexuma
16 Maysa BpaLueHns MY BbINOMHAET OCTaHOB, HO BCE MapameTpbl
coxpaHsitotcst. [ocne ucyesHoBeHust
curHana MY Bosspalyaercs B paboyee
COCTOsIHME.
17 Bbibop BpemeHu pasroHa | Beibop BpemeHu nocpeactsom kombuHaumm
1 3ameasnieHus, knemMmma [ABYX KneMMm Ansi Bbibopa Mexay YeTbipbMsi
1 BMAaMu pasroHa u 3ameaneHus “ffoopobHee
- cM. mabnuuy 6.4
18 Bbi6op BpemMeHu pasroHa
1 3ameasieHus, knemMmma
2
19 Knemma BbiGopa MepekntoveHne mexay kaHanamu «A» n
MCTOYHMKA 3adaHuns «B»
OMOpPHOro curHana
20 Bbi6op McTOYHMKA Ecnun F00.01 = 1, To faHHas knemma 6yaet
KOMaH, Myck/OCTaHoB, BbINOJIHATL NEPEKNoYEeHNe NCTOYHUKA
knemma 1 3afjaHns KOMaHAapl 3anycka Mexay
BXOAHBIMU KnemMamu v naHenbto. Ecnu
F00.01 = 2, To faHHasi knemma 6ynet
BbINOJIHATL NEPEKNOYEHNe NCTOYHUKA
3afjaHns KOMaHabl 3anycka Mexay CeTEBbIM
NPOTOKOSIOM U NaHerblo.
21 3anpert pa3roHa n BrokvpoBka CUrHanoB N3MeHeHWs ONMOPHOro
3amepnneHust CurHana ot Apyrnx UCTOYHMKOB (Kpome
KOMaHZb! BbIKIOYEHUS).
22 Maysa MNNA-ynpaBneHne | OcTaHOB MHTerpanbHON cocTaBnstoLen
MWA- ynpasneHus. QanbHelwas paboTta
BbINOJSIHAETCH Ha TeKyLLUel BbIXOAHO
vacToTe.
23 C6poc cocTosiHus MK C6poc TekyLero coctosiHus MK k
HavasnbHoOMy.
24 Maysa BoGynsiumm MpeobpazoBaTenem YacToTbl
OCyLLeCTBNSAETCA nojava BbIXOAHOro
HanpsKeHUs Ha LLeHTparnbHoi YacToTe,
a dyHKUMsA BOBYNSLMN BpEMEHHO
oTKIoYaeTCs.
25 Bxop cueTtunka BbinonHeHne otcyeTa MMNynbCoB
26 C6poc cueTunka C6poc AaHHbIX CO cYETUYMKA
27 KoHTponb AnuHbI BbinonHeHve otcyeTa AnviHbl
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28 C6poc onuvHbl C6poc AaHHbIX ANUHbI

29 3anpert ynpasneHus MpeobpasoBaTtenb YacToOTbl HE BbIMOSHAET
KPYTALLMM MOMEHTOM perynupoBky KpyTsiLLLero MOMeHTa.

MpeobpasoBaTtenb YacToThl paboTaeT B
pexvime ynpaBrieHUsi CKOPOCTbHO.

30 BblCOKOYaCTOTHbIN Bxopa HDI BbINONHAET hyHKLMIO BXOAHON
MMNYNbCHBIN BXOA MMMNYNbCHOW KNEMMBbI.

(Tonbko ans HDI)

32 HemeaneHHoe Korga curHan Ha knemme aktmeeH, MY
TOPMOXEHNE nepekrYyaeTcsl B COCTOsIHUE TOPMOXEHNS
NOCTOSIHHLIM TOKOM NOCTOSIHHBIM TOKOM.

33 Bxon BHeLUHel ownbku Korpaa curian aktuseH, MY coobuiaet 06
(HopmarnbHo-3aMkHyTbIN) | owmbke EOOD v ocTaHaBnmBaetcs.

34 3anpet Ha uUsmeHeHune Korpa curHan aktuseH, Y He pearupyeT Ha
MCTOYHMKOB 3aAaHus MN3MEHEHUs OMOPHOro CUrHana.

YacToThbl

35 O6patHoe MNI- Korga curHan akTuBeH, HanpaBneHue

ynpasneHue pencteua NMNO-ynpasneHus
NPOTMBOMONOXHO HarNpaBneHwuio,
ycTaHoBneHHomy napameTtpom F10.03.

36 BHeLwHuni ocTaHoB 1 Mpwv ynpaBneHuu ¢ naHenm BbINOSHSAET

dyHKumMio kHonkn «CTOMM» Ha naHenw.

37 Bbi6op ncToYHMKa Vcnonb3ayeTca Anst nepeknioyYeHns Mexay
KOMaHA, NMyck/OCTaHoB, ynpaBneHUeMm C KInemm 1 Nno ceTeBomMy
Kknemma 2 npotokony. Ecnu B kayecTBe BapvaHTa

ynpaeneHus BblbpaHbl KnemMMbl yrpaBneHus,
TO MpY aKTMBHOM CUrHarmne BbINOJHSETCS
nepeksoYeHve Ha ynpaeneHune no ceTeBomy
npoToKoIy.

38 Maysa NA-ynpaenexnns | Korga curHan aktmeeH, pyHKUmns

nHTEerpupoBanus npu NUQ-

yrnpaBrieHnn NpruoCcTaHaBNMBaETCs, HO
nponopuuoHanbHas n anddepeHumanbHas
perynupoBka oCTaloTcsl AENACTBYHOLLUMU.

41 Knemma nepekntoveHns Korga curHan aktmeeH, 1o N4
Mexay napameTpamu nepeksiYaeTcs Ha rpynny 2 napameTpoB
anekTpoaBuratenen aneKkTpoABuraTensi; NnoapobHoe coaepxaHne

cM. 8 mabnuue 6.5.
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43

46

47

48

49

50

MepekntoyeHne mexay
napametpamu NAN-
yrnpaBneHus

MepekntoueHne mexay
pexxumMamm yrnpaBneHus
No CKOPOCTU/MOMEHTY

ABapuiiHbIli OCTaHOB

BHeLuHWI ocTaHoB 2

3amepqneHue c
TOPMOXEHUEM
NOCTOSIHHBLIM TOKOM

C6poc BpemeHn B
pabouem pexume

Korza ycnoBuem nepeknioveHns Mexay
napameTtpamu MU-ynpasnexHus asnseTcs
BxogHas knemma (F10.18 = 1), npu
HeaKTUBHOM curHane Ha knemme, 1o MY
ncnonbayet F10.05 ~ F10.07. Ecnu curhan
Ha KremMe akTuBeH, To MY ncnonb3yet
F10.15 ~ F10.17.

Korga knemma HeakTuBHa, M4 paboTtaet
B pexuMe, onpeeneHHoM napameTpom
F03.23, Ho korga knemma akTueHa, M4
nepekryaeTcsl B ApYroi pexum.

Korga knemma aktmBHa, M4
ocTaHaBMMBaeTCst Ha MakcMManbHON
CKOPOCTH, @ TOK B MpoLiecce OCTaHOBa
orpaHuymsaeTcs. 3T1a PyHKUMA
ncnonb3yeTcs B TOM cnyyae, korga M4y
[OJKEH ObITb BbIKIIOYEH, KaK TOMbKO
cucTema nepenaeT B aBapuiiHOe COCTOSIHME.

B nio6om pexume ynpaBneHus gaHHas
DYHKLMS MOXET UCNoNb3oBaTbCA ANs
yMeHbLUEeHNs BpemeHn 3ameanenus M4.
[aHHoe Bpemsi 3aMearneHns pukcupyeTtcs
Ha BpeMeHu 3ameanexus 4.

Korga knemma aktvBHa, M4 cHavana
CHWKaET CKOPOCTb [0 YacToTbl Havana
OVHaMUYECKOro TOPMOXKEHUS, a 3aTeM
nepekntoYaeT B COCTOSIHUE AUHAMUYECKOrO
TOPMOXEHUSL.

Korpga knemma aktuBHa, Bpemsi B paboyem
pexume MY cbpacbiBaeTcs, U 3Ty DYHKLMIO
HeobXxoANMO 1CNoNb3oBaTh BMECTE C
napameTtpamu F09.43 n F09.54.

Tabnuua 6.3 Onucanvie yHKLMM KNEMM MHOFOCTYNEHYATOro yrnpasrieHus

Knemma
MHOro-
cTyneH4aToro
ynpasnenus 4

Bbikn.

Bbikn.

Bbikn.

Knemma Knemma Knemma Homep MapameTp
MHoOro- MHOro- MHoOro- CTyneHu
cTyneH4aToro CTyneH4YaToro | CTyneH4aToro
ynpasnexusa 3 | ynpaBneHus 2 | YnpasneHus 1
Bbikn. Bbikn. Bbikn. CryneHb | F12.02
1
Bbikn. Bblkn. Bkn. CryneHb | F12.03
2
Bbikn. Bkn. Bhbikn. CryneHb | F12 .04

3



Bhbikn. Bebikn. Bkn. Bkn. CryneHb | F12.05
4

Bblkn. Brn. Bbikn. Bbikn. CrtyneHb | F12.06
5

Bblkn. Brn. Bbikn. Bkn. CryneHb | F12.07
6

Bbikn. Brkn. Bxkn. Bbikn. CryneHb | F12.08
7

Bblkn. Bkn. Bkn. Bkn. CryneHb | F12.09
8

Bkn. Bbikn. Bbikn. Bbikn. CryneHb | F12.10
9

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

Bkn. Bbikn. Bkn. Bbikn. CryneHb | F12.12
11

Bkn. Bbikn. Bxkn. Bxkn. CryneHb | F12.13
12

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

Bkn. Bkn. Bobikn. Bxkn. CtyneHb | F12.15
14

Bkn. Bkn. Bkn. Bbikn. CtyneHb | F12.16
15

Bkn. Bxkn. Bxkn. Bxkn. CryneHb | F12.17
16

Korga onopHbIi curHan 3apaé€Tcst MHOTOCTyMeHYaTbiM  ynpaBrieHUeM,
3HayeHve B napametpax F12.02 ~ F12.17 cooTBeTCTByeT NpOLEHTY OT

MaKCUMarbHOW BbIXOOHOM YacToThbl B napameTpe F00.03.

MHorocTyneH4yaToe ynpaBneHne MOXET WCMoNb30BaTbCA ANst 3afaHus
onopHoro curHana MUN-perynatopa, 3agaHus HanpskeHus Ans pasaenbHoro
pexuma U/f 1 T.4. B 4ONOSHEHUE K MHOrOCTYNEHYaToOMy ynpaBneHuo (yHKUMen
CKOpPOCTK, 4YTOObI YAOBNETBOPUTL HEOOXOAUMOCTb B MEPEKMIOYEHUN MexXay
pPas3nnyHbIMU 3a4aHHBIMY 3HAYEHUSIMU.

Tabnuua 6.4 — OnuvcaHne knemm yHKLMM BbIGOpPa BPEMEHN pasroHa U 3aMeAsIEHNs]

Knemma 2 Knemma 1 BapuaHT BpemeHu pa3roHa MapameTpbl
W 3aMeaneHust
Bbikn. Bbikn. 1 F00.12, F00.13
Bbikn. Bkn. 2 F09.00, F09.01
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Bxkn.

Bbikn. 3

F09.02, F09.03

Bkn.

Brkn. 4

F09.04, F09.05

Tabnuua 6.5 — OnucaHue knemMmM yHKLMK Bbibopa nepeknioyeHnst Mexay AByMs!
Habopamu napameTpoB aneKkTpoasuraTens

Knemma Ha6op napameTpoB MapameTpbl
anekTpoaBuratens
Bbikn. Ha6op Ne1 Mpynna FO2
Bkn. Habop Ne2 pynna F15
®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBopa. Uzm.
HanbHbIW KOA pyHKLUMK 3Hau.
F06.10 BeiGop Tuna 0: HopmankHo pasomkHyTeId | 0p000 o
oMKV Ans Bxon S - DCM 5
LMcPPOBbIX BXO0B 1: HopmanbHo 3aMKHYTbI BXOA
S-DCM
S1-S5 X
Paspsag eamnuu: S1
Paspsag pecsitkos: S2
Paspsg coten: S3
Pa3spsga Tbicay: S4
Pa3psag aecsTkoB Thicsy: S5
F06.11 Bbi6op Tvna 0: HopmarnbHO pa3oMKHYTbI 00000 o
TIOTVKK Ans BxofA S6 (HDI) - DCM
uncpoBbIX BXoAoB | 1: HopmanbHO 3aMKHYThIN BXOA
S6-HDI S6 (HDI) - DCM
Paspsag eanuuu: S6
Paspsaa necsitkos: S7
Pa3spsa coTeH: S8
Pa3psag necstkos Thicay: HDI
(byHKUMSA OTCYyTCTBYET
B LCI(S) n LCI-GY/PY-1)
F06.12 Bpems 0.000 ¢~ 1.000 ¢ 0.010c o
unbTpauumn
LMbpoBbIX BXOA0B

YT10Bbl CHU3UTL YPOBEHb MOMEX 1 NPEeAOTBPaTUTL NOXHbIE cpabaTbiBaHWs,
yBenuubTe 3HaveHve napametrpa F06.12. Ho yBenuyeHne BpemeHM
hMNbTPOBaHUS Takke NPUBEAET K 3aMEANEHWIO OTKINKA BXOAHBIX KNEMM.
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DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBopg. U3m.

HanbHbIA KOA4 PyHKLUN 3Hau.
F06.13 Pexum 0: [IByxnpoBOAHbIN pexum 1 0 ]
ynpaBneHus ¢ 1: [1ByXnpOBOAHbIN pexum 2
Knemm 2: TpexnpoBOAHbIN pexum 1
3: TpexnpoBOAHbIN pexum 2
0: ABYXNPOBOAHON pexum 1:
KombuHaumm knemm:
—@ DCM
Brnepen +— @ S1 (F06.00:1)
PeBepc —— —@ S2 (F06.01:2)
K1 K2 Komanpa
BbIKT1. BbIKT1. OcraHoB
BbIKI1. BKI1. Pesepc
BKI1. BbIKT1. Bnepén
BKI1. BKI. OcTtaHoB
Mepekntoyatens K1 — 3anyck B NpsMOM HamnpaBrieHWe BpaLleHus

anekTpoggurartens, a K2 — B obpatHom.



1: [IByXNpOBOAHON pexum 2:

ny

— 9 DCM

Myck +—— —@ S1 (F06.00:1)
CmeHa HanpasneHus 7

) S2 (F06.01:2)

BpaLleHuns
K1 K Komanpa
BbIK/. BbIKI1. OcraHoB
BbIKI1. BKI1. OcraHoB
BKI1. BbIKI. Bnepén
BKI. BKI. Pesepc

MepekmtoyaTtens K1 — 3anyck, a HanpaeneHne BpalleHWs aneKkTpoasuraTens
onpepenseTcsa coctosHueM nepekntodatens K.

MpumevaHue: korga curHan knemm K1/K geictButeneH, HO U3 Apyrux
MCTOYHWKOB 3afjaHuUsi KOMaHZbl ynpaBreHus nogaeTcst KoOMaHaa Ans OCTaHOoBa,
TO ANS crnefytoLlero 3anycka HeoGX0AMMO CHATb C KIEMMbI CUrHan v nogatb
€ro cHoBa.



2: TpexnpoBOAHbIN pexuMm ynpasneHus 1:

ny

» DCM

Bnepega » S1 (F06.00:1)

OctaHoB > Sn

—
I
PeBepc r-—tﬂj—n S2 (F06.01:2)
| I[

Knonka SB3 (H3) sBnsetca nogTsepxaatowent 3anyck Knemmou, KHOMKa
SB1 — 3anyck B npsiMom HanpasneHun, SB2 — 3anyck B 06paTHOM HanpasneHuu.

3: TpexnpoBOAHOM PEXUM yrpaBneHns 2:

Mny

> DCM

MMyck » S1 (F06.00:1)

CmeHa HanpaBneHus

LI ) S2 (F06.01:2)

OcTaHoB > Sn

Knonka SB3 (H3) — siBnseTcs noaTBEpXAatoLLEel 3anyck KNeMMOW, KHOrMKa
SB1 — nopTBepxpawolwen 3anyck, nepekntovatens K onpegensiet
HanpaBreHne BpaLleHusl.

MpuMeyaHue: ons TPEexXnpPOBOAHOIO PeXUMa UCMONb3YeTCst UMMYIbCHBI
curHan.



DyHKUMO- HazBaHue [vnana3oH HacCTPOWMKKN 3aBog. Uam.
HanbHbINA byHKUMMN 3Hau.
KoA,
F06.14 CkopocTb 0.001 MNnwc ~ 65.535 Ny/c 1.00Tye | o

V3MeHeHust
OrMOPHOW YacTOTbl
npu 3agaHmm ¢
KHOTOK NnaHenu
ynpasneHus

Wcnonb3yeTca Ana perynupoBK/A CKOPOCTW 3afaHuKn OMOPHOro curHana c
KHOMOK NN KINeMM:
* Ecnn F00.11 — 2, anana3oH HacTpONKM cocTaBnseT
0.001 lNwc — 65.535 lNu/c.

* Ecnn F00.11 — 1, anana3oH HacTPOWKM cocTaBnseT
0.01 lNy/c — 655.35 Nuy/c.

DyHKUMO-
HanbHbI
koA

HassaHve
dyHKUMK

[vana3oH HaCTPOMKK

3aBop. U3m.

3Hau.

F06.15

3apepxka
cpabatbiBaHus S1

0.0c ~3600.0c

0.0c []

F06.16

3apepxka
cpabaTbiBaHus S2

0.0c ~3600.0c

0.0c [ ]

F06.17

3apepxka
cpabaTtbiBaHus S3

0.0c ~3600.0c

0.0c L]

F06.18

HwxkHui npegen
aHanorosoro
Bxopa Al1 (ans
curHana 4-20 vA
ycTaHoBuTb 2.00)

0.00 B ~ F06.20

0.00B o

F06.19

OnopHsbIN curHan,
COOTBETCTBYHOLLMIA
HWXHEMY npeaeny
aHanoroBoro BXoAa
All

-100.0 % ~ +100.0 %

0% o

F06.20

BepxHui npegen
aHanorosoro
Bxoda All

F06.18 ~ + 10.00 B

10.00B o

F06.21

OnopHsIN curHan,
COOTBETCTBYIOLLMI
BepxHeMy npegeny
aHanorosoro Bxoga
All

-100.0 % ~ +100.0 %

100 % o

F06.22

Bpemsa dunbTpauumn
aHanoroeoro Bxoga All

0.00c ~10.00¢c

0.10¢c o

117

instart-info.ru




[aHHble napameTpbl WCMONb3YKTCA AnA  OnpefeneHus OTHOLIEHUS
MEXAY aHarnoroBbiM BXOAHbLIM HaMpPSHKEHUEM U COOTBETCTBYHOLLUM OMOPHLIM
CUrHarom.

Korga aHanoroBbil BxoA SIBNSIETCS TOKOBbIM, TOK 1 MA cOOTBeTCTByeT
HanpsbkeHnto 0.5 B. YBennubTe 3HaveHve napameTtpa F06.22, 4Tobbl CHU3UTL
ypoBeHb nomex. OgHako yBenuyeHve BpeMeHu dunbTpoBaHus Al 3amennut
OTKINWK aHaroroBoro curHana Ha U3MeHeHWe. YCTaHOBWTE 3TOT nmapameTp,
NCXOAA M3 PaKTUHECKUX YCITOBUN.

1000 A oo T SO SO
y
o //
// //
/// ///
/ /
L/ . 5 oBOwmA) 4 Al
P // 10B(20mA)
b4 4
/// ,,//
oomn) |/ 100%,

Puc. 6.12 — OmHoweHus Mex0y aHano208bIM 8X0OHbIM HaMPsXKeHUeM U
€00MeemcmeyoUUM OMOPHLIM CUSHATOM.

DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBop. Uzm.
HanbHbIV Ko yHKUMU 3Hau.
F06.23 HwxHuii npepen 0.00 B ~ F06.25 0.00B o
aHarnorosoro

Bxoga Al2 (gns
curHana 4-20 vA
ycTaHoBuTb 2.00)

F06.24 OnopHsbIi curHan -100.0 % ~ +100.0 % 0% o
COOTBETCTBYHOLLMNIA
HWKHeMy npepeny
aHarnorosoro Bxoga
Al2

F06.25 BepxHuii npegen F06.23 ~ +10.00 B 10.00B o
aHarnorosoro Bxoga
A2

F06.26 OnopHbIi curHan -100.0 % ~ +100.0 % 100 % =]
COOTBETCTBYIOLLIMI
BepxHeMy npegeny
aHanoroBsoro Bxoaa
Al2
F06.27 Bpems cunbtpaum| g9 ¢ ~10.0c 0.10¢ o

aHanorosoro Bxoga
A2

Cnoco6 HacTponku napameTpoB Al2 aHanorMyeH HacTporike napameTpos All.



DyHKUMO- HasBaHue [nana3oH HacTPOWKKN 3aBog. Uam.
HanbHbIA KOA chyHKUMKN 3Hau.

F06.28 HwxHuin npegen -10.00 B ~ F06.30 0.10B o
aHarnorosoro (cbyHKLMS OTCyTCTBYET
BXxoaa Al3 (ans 8LCI(S) M LCI-GY/PY-1)
curHana 4-20 MA
ycTaHoBUTb -6.00)

F06.29 OnopHbIi curHan -100.0 % ~ 100.0 % 0 o
COOTBETCTBYHOLMIA (dbyHKUMA oTCyTCTBYET
HIWKHEMY npefierny BLCI(S)uLCI-GY/PY-1)
aHarnorosoro
Bxoda Al3

F06.30 BepxHuit npeaen F06.28 ~ 10.00 B 4.00B [u}
aHarnorosoro (dyHKumA oTCcyTCTBYET
Bxoaa Al3 B LCI(S) uLCI-GY/PY-1)

F06.31 OnopHbIN curHan, -100.0 % ~ 100.0% 100 % o
COOTBETCTBYIOLLMIA (cbyHKUMA oTCyTCTBYET
BepxHeMy npeaeny | gL CI(S)uLCI-GY/PY-1)
aHarnoroBoro
Bxoda Al3

F06.32 Bpemsi counbTpaumm | 0.00 ¢ ~ 10.00 ¢ 0.10c o
aHanorosoro Bxoaa (dbyHKUMA oTCyTCTBYET
A3 BLCI(S)uLCI-GY/PY-1)

Cnocob HacTpoliku napameTpoB Al3 aHanorv4yeH HacTponke napameTpoB

All.
®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uzm.
HanbHbIV KOA, byHKUMU 3Hau.

F06.33 MuHumaneHas 0.00 'y ~ F06.35 0.00 'y o
YacToTa Bblcokovac-
TOTHOTO MMMy FbC-
Horo Bxoga HDI

F06.34 OnopHbIit curHan, -100.0 % ~ 100.0 % 0% =
COOTBETCTBYHOLLMI (pyHKUMS OTCyTCTBYET
MVHUMATTbHOM 8LCI(S)MLCI-GY/PY-1)
yacrote
BbICOKOYaCTOTHOTO
MMMYSbCHOTO
Bxoaa HDI

F06.35 MakcumarnbHas F06.33 ~ 100.00 kI, 50.00 o
4acToTa BbICOKOYaC- | (chyHKLMS OTCYTCTBYET Ky
TOTHOIO UMNYNBCHOTO| g | CI(S) u LCI-GY/PY-1)
Bxoaa HDI

F06.36 OnopHbIii  curHan, | -100.0 % ~ 100.0 % 100 % =
COOTBETCTBYIOLLMNIA (cbyHKLMst OTCyTCTBYET
MaKeUMaribHOM Yac- | g | CI(S) u LCI-GY/PY-1)
TOTE BbICOKOYACTOT-
HOTO  UMMYNbCHOTO
Bxoaa HDI
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F06.37

HDI

Bpemsi counbTpaumm | 0.00 ¢~ 10.00 ¢
BbICOKOYaCTOTHOTO
MMMyNbCHOrO BXoAa

0.10c o

(cbyHKLMSI OTCYTCTBYET B
LCI(S) uLCI-GY/PY-1)

[aHHble napameTpbl UCMOMNb3YHOTCA ONs 3afaHusi B3avMOCBSA3N Mexay
curHanom Ha umnynscHom Bxoge HDI n cooTBeTCTBYHOLLEM OMOPHOM CUrHare.
Wmnynbcbl MoryT nogaBaTbes Tonbko Ha HDI. Cnocob HacTpoliku napameTpoB
HDI aHanornueH HacTponke napameTtpos Al1. ®yHkuum otcytcTaytoT B LCI(S)

u LCI-GY/PY-1).

®DyHKUMO- HasBaHue
HanbHbIV hyHKUMK
Kop
F06.38 Bbibop kpuBoit

ans Al

3asoga. Uam.
3Hau.

[nana3oH HacTPOMnKun

Paspsig eanHuy;: BeiGop H.321 a]
Xapakrepuctuku ans All
Pa3apsig necsiTkos:

Bbi6op xapaktepuctuku ans Al2
Paspsag coteH: Beibop
xapakrepuctuku ans Al3

1: XapakTtepuctuka 1

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

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

(2 Toukn, cm. F06.28 ~ F06.31)
4: XapaktepucTtuka 4

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

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

Ona aHanoroBbix Bxogos Al1, Al2 n AlI3 mMoxHO BblIGpaTb OAHY M3 NSATH
XapaKTepPUCTUK. XapaKTepucTukn 1, 2 n 3 — 3T0 NomMaHble C ABYMS OTpe3kamu,
3apaHHble B rpynne F4. Xapaktepuctuka 4 u 5 npeactaensitoT cobon nomaHble

C YeTbIpbMSA OTPE3KaMu.

HasBaHue
cyHKUMN

DyHKUMO-
HanbHbIA
koA

F06.39 Bei6op
HacTpoek
Bxoaa Al npu
3HaYeHUn
HanpspkeHns
HWke
MUWHUMarnbLHOTO

[unana3oH HacTPonkun 3aBog. Uam.
3Hau.
Paspsag egunnu: All Hike H.000 o

HWXHEro npegena ycTaHOBNEHHOro
napameTpa

Pa3spsag gecatkos: Al2 Hinke
HWXHEro npefena yCTaHOBIEHHOTO
napameTpa

Pa3psag coTeH: Al3 Hke HUKHEro
npeaena ycTaHOBMNEHHOro
napameTpa

0: CooTBeTCTBYET

MUHUMAasbHOW HacTpomke

Bxoada

1:0.0%



OToT napameTp wucnonb3yetcs Ans OnpeAeneHns COOTBETCTBYHOLLEN
HacTPOWNKW, KorAa aHanoroBoe BXOAHOE HanpsbkeHWe MeHbLUe MUHUMAarbHOro
3HayeHus Ha Al. Paspsg eavHuu, paspspa OecATKOB M paspsi[ COTEH 3Toro
napameTpa COOTBETCTBEHHO paBeH HacTpoike ansa Al2, Al2 n AI3. Ecnn
3HayeHvne onpepeneHHoro paspsiga paHo 0, To, nMpu ycrnoswu, korga
aHarnoroBoe BXOOHOE HamnpsikeHWe MeHblle MWHUMAnNbHOrO 3HaYeHus,
ncnonb3yeTcs COOTBETCTBYHOLWAA HacTpolika Bxoda B napametpax F06.19,
F06.24, F06.29. Ecnn 3HayeHne onpegeneHHoro paspsiga pasHo 1, To, npu
YCNOBWW, KOrAa aHanoroBoe BXOAHOE HanpshkeHne MeHblue MWHVMManbHOro
BXOJa, COOTBETCTBYIOLLEE 3HAYeHWe 3TOr0 aHanoroBoro BXOAA COCTaBnseT
0.0 %.

DyHKLMO- HaseaHnue cyHkunn [vana3oH HacTPOMNkn 3asop. Uam.
HanbHbIN KOA 3Hau.
F06.40 3agaHue Toukn 1 -10.00 B ~ F06.42 0.305 o
XapakTepuctuku 4
F06.41 OnopHbIf curHan, -100.0 % ~ +100.0 % 0% o
COOTBETCTBYIOLLMIA
Touke 1

XapakTepuctuku 4

F06.42 3apaHue Touku 2 F06.40 ~ F06.44 3.00B o
XapaKkTepucTuku 4

F06.43 OnopHbIN curHan, -100.0 % ~ +100.0 % 30 % o
COOTBETCTBYIOLLMIA
Touke 2

XapaKkTepuctuku 4

F06.44 3agaHue Toukn 3 F06.42 ~ F06.46 6.00B o
XapakTepucTuku 4

F06.45 OnopHbI curHan, -100.0 % ~ +100.0 % 60 % o
COOTBETCTBYIOLLMNIA
ouke 3
XapaKTepUCTUKN

F06.46 3apaHue Toukn 4 F06.44 ~ + 10.00 B 10.00B o
XapakTepucTuku 4

F06.47 OnopHbIN curHan, -100.0 % ~ +100.0 % 100 % o
COOTBETCTBYHOLLMI
Touke 4
XapaKkTepucTuku 4

F06.48 3apaHue Toukm 1 -10.00 B ~ F06.50 -10.00B o
XapaKTepucTuku 5



F06.49

OnopHbI curHan,
COOTBETCTBYIOLLMIA
Touke 1

XapaKTepucTukn 5

-100.0 % ~ +100.0 %

-100 %

F06.50

3apaHue Toukm 2
XapaKTepucTukn 5

F06.48 ~ F06.52

-3.00B

F06.51

OnopHbIf curHan,
COOTBETCTBYHOLLMIA
TOuKe 2

XapaKTepucTukn 5

-100.0 % ~ +100.0 %

-30 %

F06.52

3apaHue Toukmn 3
XapaKTepucTukn 5

F06.50 ~ F06.54

3.00B

F06.53

OnopHbIf curHan,
COOTBETCTBYIOLLMIA
Touke 3

XapaKkTepucTuku 5

-100.0 % ~ +100.0 %

30 %

F06.54

3apaHue Toukn 4
XapaKTepucTukn 5

F06.52 ~ + 10,00 B

10.00B

F06.55

OnopHbIf curHan,
COOTBETCTBYIOLLMIA
Touke 4

XapaKkTepucTuku 5

-100.0 % ~ +100.0 %

100 %

Onopwsit cuisan

Onopwes curwan,

Toue 4

Onopredt curnan

COOTBETCTEYIOUSMH TouKe 2

Cnopsst

curvan,
COOTRETCTRYICUMA ToMKe 3

Cnoprest

cooTBeTCTEYIOUNH ToMNe 1

XapakTepucTukv 4 1 5 No3BONSIOT BbICTpanBaTh 6onee rMékme HacTPOKM.
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DyHKUMO- HasBaHue [unana3oH HacTPOWKK 3aBog. U3m.
HanbHbIA KOA chyHKUMKN 3Hau.

F06.64 3HayeHune Toukn -100.0 % ~ +100.0 % 0% u}
cka4koobpasHoro
nepexoga
Xapakrepuctuku All

F06.65 Hacrpoiika 0.0 % ~ 100.0 % 0.5% o
AnanasoHa TOYKU
cKkaykoobpasHoro
nepexoga
Xapaktepuctuku All
F06.66 Hactporiika -100.0 % ~ 100.0 % 0% o
AnanasoHa TO4KU
cKaykoobpasHoro
nepexoga
Xxapakrepuctuku All
F06.67 Hacrpoiika 0.0 % ~ 100.0 % 0.5% o
AnanasoHa TO4KK
CcKayKkoobpasHoro
nepexoga
Xxapakrepuctuku Al2
F06.68 3HayeHune Toukn -100.0 % ~ 100.0 % 0% o
cka4koobpasHoro (cpyHKLMS OTCyTCTBYET
nepexoga B LCI(S) n LCI-GY/PY-1)
Xxapakrepuctuku Al3

F06.69 HacTpoiika 0.0 % ~ 100.0 % 0.5% o
AnanasoHa TO4KU
CKayKkoobpasHoro
nepexona
Xapakrepuctuku All

Bce ananorosble Bxogbl Al1 ~ Al3 aToli cepun uMeloT yHKLUMIO 3adaHus
3HayveHus ckavkoobpasHoro nepexopa. PaboTy dyHkuMM ckavkoobpasHoro
nepexoda MOXHO pacCMOTPeTb Ha criedylowemM npuMepe: Ha aHanoroBom
Bxoge Al1 npucyTcTBytoT konebaHus HanpsikeHus B guanasoHe 4.90 B ~
5.10 B. [insa crabunusaummn HanpsxeHusi TpebyeTcs yCTaHOBUTL B NapameTpe
F06.64 3Ha4eHve 50 % v amnnuTyay B napameTtpe F06.65 Ha 1 %. MNocne aTtoro
BCe KonebaHus HanpsikeHus B ykazaHHOM AuanasoHe byayT ycTaHaBnMBaTbCS
Ha 3HadeHune 50.0 %.

Fpynna FO7: ®YHKUMN BbIXOAHbLIX KIeMM

B 6a3oBon komnnekTaumu cepms LCI nmeeT 3 kneMmbl aHanoroBoro Bbixoga
(AO), 1 BbIXOA, C OTKPbLITBIM KOFIEKTOPOM, 2 BbIXOAHbIX perne.



®yHKLMO- HasBaHue dyHkunn [nana3oH HacTPoMrKU 3aBog. | Uam.

HanbHbIN koA 3Hau.
F07.00 DyHKUMS KNeMMbI 0: IMnynbCHbIN BbIXOA, 0 o
HDO (cbyHkuums (HDOP)
otcyTtcTByeT B LCI (S) 1: Lincpposoli Bbixog ¢
nLCI-GY/PY-1) OTKPbITHIM KOMNEKTOPOM
(HDOR)
F07.01 DdyHkumss HDO 0~40 0 o
B pexvive
MMMYNbCHOTO BbIX0AA
HDOP (cbyHkuUmst

otcytcTByeT B LCI(S)
nLCI-GY/PY-1)

F07.02 PyHKLUA pene 0-~40 3 o
TA-TC-TB

(cpyHkums
otcytcTByeT B LCI (S)
U LCI-GY/PY-1)

F07.03 PyHKUMA pene 0-~40 0 o
RA-RC-RB
F07.04 DyHKLMSA LMdPOBOro 0~40 1 o

BbIXOAA C OTKPbITHIM
konnekrtopom MO1
(yHKUMa oTcyTCTBYET
BLCI(S) nLCI-GY/PY-
1)

Yka3aHHble napameTpbl UCMONb3YITCS ANs BblGopa (YHKUMIA BbIXOAHBIX
KIemM.

Tabnuua 6.6 - OnucaHne 1 HazHaveHne PyHKLWIA.

3HaueHue DyHKUMA OnucaHue ¥ Ha3Ha4eHue
0 HeT dyHkumn Y knemmbl HET OyHKLUN
1 [LocTtwkeHne Cm. onucaHue k F09.24.
MakcuMarnbHo
4acToThI
2 DoctwkeHue Cm. onucaHue k F09.20 u F09.21.
Nonb30BaTENLCKOW

YacTtoTbl FDT1

3 Asapus Knemma nepexoaut B coctosiHue «BKIT» npu octaHoBke
M4 no npuumnHe oTkasa.

4 Mpenynpexaerve o | MY onpenenseT, NpeBbilLaeT Nu Harpyaka
neperpyake areKTpoABUraTersi opor NpeaynpexaeHus neperpyake,
anekTpoaBUraTens NpexAe Yem BbINOMHATH PYHKUMIO 3aLumTsl. Knemma
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nepexoamT B coctosiHve «BKJ1» npu npesbiweHnn nopora
npeaynpexaeHust. MapameTpbl neperpysku
anekTpoasuratens cMm. B onucannv k F05.09 no F05.11.

5 Mpepynpexaexve o Knemma nepexoaut B coctosiHue «BKJ1» 3a 10 cekyHA
neperpyake N4 [0 BKITOYEHUS 3aLUTbI MO Neperpyske

6 Pa6ota Ha Hyneson Knemma nepexogut B coctosiHve «BKI», ecnn MY
ckopocTu (HeT paboTaeT Ha HyneBoW BbIXxoAHOM YacToTe. Knemma
BbIXOAHOrO cUrHana nepexoaut B coctosiHne «BblK/1» npu octaHose M4.

B COCTOSIHUM
ocTaHoBa)

7 Pa6oTa Ha Hynesom Knemma nepexoaut B coctosiHne «BKI», kak ecnv MY
CKOpOCTH (ECTb paboTaeT Ha HyneBoOW BLIXOAHOW YacToTe, Tak U npu
BbIXOAHOW cuUrHan ocTaHoBe.

B COCTOSIHUN
OCTaHOBa)

8 [HocTwkeHne Knemma nepexoaut B pexum «BKJI» npn
BEpXHen [OCTXEHUN BepxHel npeaensHow
npegernbHomn 4acToThbl.

YacToTbl

9 [octwkeHne Knemma nepexogut B coctosiHune «BKIT» npu
HUWXHEN [OCTUXXEHUW HWKHETo Npeaena 4acToThl.
npeaensHoi Knemma nepexoaut B coctosiHune «BbIKI» npun
YacToTbl (HeT ocraHose 4.

BbIXOAHOrO curHana
npv ocTaHoBe)

10 [LocTtwkeHne Ecnu 3HaueHne focTuraeT BennUnHbl, yCTaHOBIIEHHOW B
yCTaHOBMEHHOro F11.08, knemma nepexoauT B coctosiHue «BKI».
3HaveHune cHETYMKa

11 HocTurHyto Ecnu 3HaueHue [oCTUraeT BeNMYMHbI, yCTaHOBIIEHHOW B
3HayeHue Hayana F11.09, knemma nepexoaut B coctosiHue «BKJ».
oTcyeTa Ans
cyéTymnka

12 LoctwkeHne anuHbl | Knemma nepexoaut B coctosiHne «BKJ», korga

3aperncTpupoBaHHoe hakTUHecKoe 3Ha4eHNe AnnHbI
npesbILLaeT 3Ha4YeHne, yctaHoneHHoe B F11.05.

13 Livkn MNK Korpa MINK 3aBepLuaeTt oavH Lk, kKnemva BbigaeT
3aBepLLUeH MMMYNbCHBIV CUrHan AnuTenbHoOCTbI0 250 Mc.

14 HocTuriyto Knemma nepexoawut B coctosiHune «BKI», koraa

CyMMapHoe Bpemsi
B COCTOSIHUM
paboTbl

cyMmMapHoe BpeMsi paboTbl MY npeBbillaeT 3Ha4YeHne,
ycTaHoBneHHoe B F09.16.
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15 [octwkeHne Knemma nepexonut B coctosiHue «BKJ1»,
BEpXHENn ecnu BbixoaHas yactoTa M4 gocTuraet BepxHero
npeaensHoi WU HWXKHEro npegena.
WIN HDKHE
npegensHon
YacToTbl
16 [HocturyT npegen Knemma nepexogut B cocTosiHne «BKJ»,
KpyTSLLEro €CIN B peXyvMe ynpaBneHnsi CKOPOCTbI0
MOMEHTa BbIXOAHOW MOMEHT JocTuraeT npeaena
KPYTSILLETO MOMEHTA.
17 CocrosiHue Knemma nepexoaut B coctosiHue «BKI», ecnu Ha MY
rOTOBHOCTU nofaHo NuTaHue 1 He 06HapYXeHO HeMCNpPaBHOCTEN.
18 Pa6ota N4 Knemma nepexoaut B coctosiium «BKJ1», koraa
MY B cocTosiHnn « PABOTA».
19 All > Al2 Korga curHan Ha aHanorosom Bxoge All
Gonblue, 4eM Ha aHanoroBoM Bxoae Al2, knemma
nepexogut B cocTosiHne «BKJ».
20 Huakoe Knemma nepexoaut B coctosiHne «BKIT», ecnu Ha Bxo4
HanpshxeHue MY nogaHo NoHWxeHHoe HanpsixeHve. PaboTa
no npotokony ModBus.
24 DoctwkeHue Ecnun cymmapHoe Bpemsi BkntouveHus MY
CyMMapHoro (F08.13) npesbillaeT 3HayeHue,
BpPeMeHMN BO yctaHoBneHHoe B F09.15, knemma nepexogut
BKIIIO4YEHHOM B cocTosiHne «BKIT».
COCTOSIHWW
25 [HocTwkeHne Cm. onucaHue k F09.22 u F09.23.
Nonb30BaTENLCKON
YactoTel FDT2
26 DoctwxkeHue Cwm. onucarue k F09.31 u F09.32.
YacToThbl 1
27 DoctwxkeHue Cwm. onucarue k F09.33 u F09.34.
4acToThbl 2
28 [LocTtwkeHne Cwm. onucarue k F09.39 u F09.40.
ToKa 1
29 LocTtwkeHne Cwm. onucarue k F09.41 u F09.42.
ToKa 2
30 [ocTtkerne Ecnun dpyHkums Bpemenn (F09.43) aktvBHa, knemma
3apaHHoro nepexoaut B pexum «BKIT» nocne Toro, kak Tekyliee
BpPEMeHU Bpems paboTbl M4 gocTuraet ycTaHoBNEHHOTo
BPEMEHMU.

INSTART®

126




31 [LocTtwkeHne Ecnu curHan Ha aHanorosom Bxoge Al1 Gonblue
npegena ypoBHs 3HaveHns F09.47 (BepxHwii npeaen BXOAHOTO
curHana All HanpskeHus Al1) unu Huxe 3Havenuns F09.46

(HWKHWIA Npeaen BXOAHOTO HanpsbkeHus All), knemma
nepexoput B coctosiHne «BKIT».

32 MapeHve Harpysku Knemma nepexoaut B coctosiHne «BKIT» npu nageHun
no0 Harpy3ku go 0.

33 Pesepc Knemma nepexoaut B coctosiHue «BKI»,

ecnu M4 paboTaeT B 06paTHOM HanpaBneHuu.

34 XornocTol xon Cwm. onucanwe k F09.35 n F09.36.

35 DoctwkeHune Ecnu temnepatypa pagnatopa mogyns M4 (F08.08)
3afaHHo [ocTuraeT 3aaHHOro NOpoOroBOro 3Ha4YeHWs!
Temneparypbl TemnepaTtypsbl B napameTpe (F09.48), knemma
CUMOBOro Moayns nepexoauT B coctosiHne «BKJ».

36 MpeBbiweHne Cwm. onucanwue k F09.37 n F09.38.
npegenos
BbIXOAHOrO TOKa

37 [ocTtwkeHne Knemma nepexoaut B coctosiHUM «BKJI»

HWXHEN NpeaenbHOi | Npu JOCTUXKEHUN HXKHEro npedena vyactoTbl. Knemma
yacToThl (BbIXoAHOW | ocTaéTcsa B coctosHum «BKJI» npu octaHose MY.
curHan B COCTOSIHUM

ocTaHoBa)

38 CurHan Ecnu B Y BO3HMKaeT HencnpaBHOCTb
npeaynpexaeHns 1 BbINOMHAETCA NpoAoskeHne paboTsl, knemma
(npomormkeHne B COCTOSIHUM «BKIT».
paboTbl)

39 MpepynpexaeHne Ecnu Temnepatypa anekTpoasuratens
O neperpese [ocTuraet TemnepaTypbl, yCTaHOBNEHHON
ANeKTpo- B F05.59 (nopor npeaynpexaeHns o neperpese
asuratens anekTpoasuraTens), knemma nepexoauT

B cocTosiHne «BKIl».

40 [ocTurHyTto Ecnu TekyLee Bpemsi paboTbl MY npesbilwaet
Tekylee Bpems 3HayeHve F09.54, knemma nepexoauT
paboTbl B cocTosiHne «BKIl».

®YyHKLMO- HassaHue J[rana3oH HacTponku 3aBopg. Uam.
HanbHbIN Koa byHKUUN 3Hau.
F07.06 Tun norvkm Ans | 0: HopManbHO pa3oMKHYTbIN 0000 o
BbIXOAHbIX BbIXOZ,
Knemm 1: HopmanbHO 3aMKHYTbIN BbIXOA
Paspsag eanHuy: HDO
Paspsapg pecsitkos: pene T
Pa3psp coteH: pene R
Pa3psg Teicay: MO1
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Wcnonb3yeTcsa ansa ycraHoBku norvkv knemm HDO, pene T, pene R, MO1.

+0: nonoxuTenbHas norvka

CurHan Ha BbIXOAHOM TepMUHarne nosiBrsieTcs npu nogknoyeHnm k COM un
ncyesaet npu oTknoveHun ot COM.

+1: oTpuuaTtenbHas noruka

CurHan Ha BbIXOOHOM TepMuHane ncyesaeT npu nofgknodeHnn k COM un
nosiBnseTcs npu otknoveHun ot COM.

®DyHKUMO- HasBaHue [unana3oH HacTPOMNKun 3aBoga. Usm.
HanbHbIV KOA pyHKLUMU 3Hau.
F07.07 3apepxka 0.0 c~3600.0c 0.0c u]
cpabaTbiBaHus (dbyHKUMA oTCyTCTBYET

BbicokoyacTtotHoro | B LCI(S) U LCI-GY/PY-1)
nmnynbcHoro HDO

F07.08 3apepxka 0.0 c~3600.0 ¢ 00c u]
cpabaTbiBaHus (cbyHKUMA oTCyTCTBYET
peneiiHoro Bbixoga T| B LCI(S) u LCI-GY/PY-1)

F07.09 3apepxka 0.0 c~3600.0 c 0.0c [a}
cpabatbiBaHus
penenHoro Bbixoaa R

F07.10 3apepxka 0.0c~3600.0c 0.0c o
cpabatbiBaHus (dbyHKUMs oTCyTCTBYET
umdposoro Beixoga | B LCI(S) u LCI-GY/PY-1)
C OTKPbITbIM

konnekropom M01

OTM napameTpbl UCMNOMb3YTCA ANs YCTAHOBKM BPEMEHU 3a0EPXKKU
BbIxoaHbIX knemm HDO, pene T, pene R, MO1 oT uameHeHus1 COCTOsIHUSE 0O
dakTnyeckoro cpabartbiBaHWS KIEMMbI.

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uzm.
HanbHbIV KO yHKUMU 3Hau.

F07.12 yHKums 0~15 0 o
BbICOKOYACTOTHOrO
MMMy NbCHOMO
BbIxoga HDOP

F07.13 PyHKUNA 0~15 0 o
aHarnorosoro Bblxoda
AO01

F07.14 PyHKLMA 0~15 1 o

aHarnoroBoro BbIXoAa
A02 (chbyHKUMSA
otcytcTeyeT B LCI(S)
M LCI-GY/PY-1)

YacToTa BbIXOAHbIX MMMynbcoB knemMmbl HDOP n3ameHsieTcs B AnanasoHe
ot 0.01 kl'y A0 3Ha4YeHUs MakcuMarnbHOW YacToThl BbixogHoro curHana HDO
(F07.22).



3HayeHne napameTpa F07.22 Haxoautcss B auanasoHe ot 0.01 kly
no 100.00 kl'u. BeixogHon curHan ananasoHa AO1 n AO2 coctaensiet 0-10 B

mnu 0-20 MA.

Tabnuua 6.7 — 3aBMCMMOCTb MeXay [AManasoHamnm WMMNYSbLCHOTO W aHanorosoro
BbIXOJ0B 1 COOTBETCTBYIOLLIMMMN 3HAUYEHNAMMN PYHKLINIA

3HaveHue DyHKUMA OnucaHuve n Ha3Ha4YeHue
0 OnopHas YactoTa Ot 0 4O MaKkcUMarnbHOM BbIXOOQHOW YacToTbl
1 PaGouas yactoTa Ot 0 4O MaKkcMarbHOM BbIXOO4HOW YacToTbl
2 BbixogHon Tok OT 0 8O ABYKPATHOrO HOMUHAINBHOIO
TOKa aBuraTens
3 BbixogHoe HanpshkeHne OT10 8o 1,2 BennynHbI HOMUHANLHOIO
HanpsbxkeHus MY
4 BbixogHas ckopocTb OT 0 4O MaKcManbHOW CKOPOCTU
BpaLleHus
5 BbixogHom kpyTAwmin Ot 0 fo ABYKPaTHOr0 HOMUHAMBHOTO
MOMEHT MOMeHTa ABuraTtens
6 BbixogHasi MOLLIHOCTb OT 0 [0 ABYKpATHOW HOMUHANbHOM
MOLLUHOCTY ABUraTensi
7 MMnynbcHbIN BXOA 0.01 kl'y ~ 100.00 k'y,
8 AHanorosbIli Bxog All 0B~10B
9 AHarnorosbli Bxog Al2 0B ~10B (unu 0 MA ~ 20 MA)
10 AHanorosbii Bxog Al3 0B~10B
11 3HaveHue AnuHbI oT 0 40 MaKcMManbHOW 3a4aHHOW ANWHbI
12 3HaueHue cHéTymnka oT 0 10 MaKCMManbHOro 3Ha4YeHUst
CYéTYMKa
13 CwvrHan no ceTeBoMy 0.0 % ~ 100.0 %
npoTokony
14 100 % BbIXOAHOrO TOKa 0.0A~0A
cooTBeTcTBYeT 1000.0 A
15 100 % BbIXOAHOTO 0.0B ~1000.0B
HanpspKeHus
cootBeTcTBYeT 1000.0 B
®DyHKUMO- HasBaHue OunanasoH 3aBopa. Uzm.
HanbHbIV KOoA pyHKLMU HaCTPOWKM 3Hau.
F07.15 KoachdpuumeHT cmelenuns | -100.0 % ~ 100.0 % 0% o
aHanoroeoro Bbixoga A0l
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F07.16 KoahduumeHt -10.00 ~ + 10.00 1,00 u]
YCUINEHWsi aHarnorosoro
Bbixoga AO1
F07.17 Koadpcpuument cmewenus | -100.0 % ~ 100.0 % 0% u]
aHanorosoro Bbixoga A02 (cbyHKLMSI OTCYTCTBYET
B LCI(S) n LCI-GY/PY-1)
F07.18 KoadpcpuumeHT ycunenus -10.00 ~ + 10.00 1.00 u]
aHanorosoro Bbixoaa A02 | (cpyHKUUsI OTCYTCTBYET B
LCI(S)

n LCI-GY/PY-1)

MapameTpbl MCNonb3ylOTCA ANA KOppekuuMn Apenda Hyns aHanorosbixX
BbIxogoB. Ecnn «b» — cmellenune Hyns, «k» — ycunenue, «Y» — curHan
nocne Koppekuun, a «X» — curHan ao Koppekumm, To akTu4eckuii BbIXoQHON
curHan: Y = kX + b.

KoadpdpuumeHT cmeluenus Hyna 100 % ans AO1 n AO2 cooteeTtcteyeT 10
B (unn 20 mA). Hanpumep, ecnu yHKUMSA aHanorosoro Beixoga — paboyas
yacToTa, U OXuaaeTcs, YTo BbIxogHoW curHan 6yaet 8 B npu vactote 0 'y, a
3 B npu makcMmanbHOW YacToTe, TO KOAMMUUMEHT yCUNeHns OOSMKEH ObiTb
ycTaHoBrieH Ha — 0.50, a cmelyeHne Hynsa yctaHasnvaeTcs Ha 80 %.

DyHKUMO- HasBaHue [nana3oH HacTPoOMKU 3aBopa. Uzm.
HanbHbIN KO4 OyHKLMUK 3Hau.

F07.19 KoadpcpuumeHnt 0 ~10.00 0 o
ycunexus
aHarnorosoro
Bbixoga AOL

F07.20 Bpewmsi cunbtpa- | 0 ~ 10.00 0 o
umn aHanorosoro | (cpyHkuums otcytetayeT B LCI(S)
Bbixoga A02 nLCI-GY/PY-1)

F07.21 Bpewmsi cunbtpa- | 0 ~ 10.00 0 o
Lmn BblcokodacToT-| (dpyHkums otcyTetyeT B LCI(S)
Horo umnyrnecHoro | u LCI-GY/PY-1)
Bbixoga HDO

Bpewmsi BbixogHoro cunbtpa AO — onpefeneHne 4YyBCTBUTEMBHOCTU

aHanorosoro Bbixoaa. an konebaHusiX Ha aHarioroBOM BbIXoAe MOXeT

BO3HUKATb

HEKOppeKTHast

TpaHcnAaunA

curHana.

Ona

YMeHbLUEeHNA

konebaHuii aToT napameTp MoXeTt ObITb 3HAYUTENBHO yBEnu4eH, HO nNpu 3Tom
YyBCTBUTENbHOCTb aHaNoOroBoro Bbixoga CHUXXaeTcA.

DyHKUMO-
HanbHbIN Koa

F07.22

HasBaHue
pyHKUMN

MakcmmansHas
BbIXOJHas YacTo-
Ta HDO B pexu-
Me BbICOKOYac-
TOTHOrO UMMYILC-
HOro BbIXofda

[nana3oH HaCTPOMKMK

0.01 klMy ~ 100.00 kIy
(byHKUMSA OTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)

3aBopg. Uam.
3Hau.
50.00 o
Ky



OTOT KOA (OYHKUMM Ucronb3yeTcst Ans Bblbopa MaKCcMMarbHOW 4acToThbl

BbIXOOQHOIMO MMNynbCca,

korga knemma HDO wucnomnb3yeTcs B kayecTBe

BbICOKOYACTOTHOIoO MMNynbCHOro BbiXoaa.

F'pynna FO8: coyHKUMM NaHenn ynpaBneHns U MOHMTOPUHIa

DyHKUMO-
HanbHbIN Koa

F08.00

HasBanue
cyHKUMKN

Maponb
nonb3oBarens

COCTOAHMUA
[nana3oH HacTPOWKK 3aBog. Usm.
3Hau.
00000: MaponbHas 3awwmTa 00000 o
HeaKTVBHa

00001 ~ 65535

Mpv BBEAEHUN NOOOro 3Ha4eHus, oTnyHoro ot «00000» ByaeT ycTaHOBNEH
nonb3oBaTenbCKUA Naposnb. [na coxpaHeHus napons HeobXxoAMMO HaxaTb
kHorky «BBO[». lMaponb Takke OyaeT coxpaHeH, eCcrnm He MpoucXoauT

HaXkaTui B Te4eHne 1 MUHYTbI.

DyHKUMO-
HanbHbIN Koa

F08.02

F08.03

HassaHve
chyHKUMMN

Kronka CTOMN/
CBPOC

OTobpaxaemble
napameTpbl
MOHUTOPUHra

B pexume
paboTbl
(OCHOBHbIE)

[nana3oH HacTPOMKK 3aBogp. Usm.
3Hau.
0: AKTUBHa TOMbKO Npw nogave 1 o
KOMaHZ nycka/ocTaHoBa C naHenu
ynpaBneHus

1: AKTUBHa Npu Nto6OM UCTOYHUKE
KOMaHz nycka/octaHoBa

0000 ~ FFFF h.008F
BuTt 00: Pabouas yactoTa 1 (y)
But 01: OnopHas yactoTa (I'u)

But 02: BeixogHom Tok (A)

BuT 03: BeixogHoe HanpsixeHve (B)
But 04: OTOGpaeHue ckopocTn
Harpysku (06/MuH)

But 05: BbixogHas MOLHOCTb (kBT)
But 06: BbixogHon MoMeHT (%)
But 07: HanpsixeHue 3BeHa
nocTosiHHOro Toka (B)

But 08: OnopHeIv curian M-
ynpaenexua

But 09: O6paTtHas cesizb NNA-
ynpaeneHus

But 10: CocTosiHME BXOAHBIX KNeMm
But 11: CocTosiHME BbIXOAHBIX
KremMmm

But 12: HanpsibkeHue Ha All (B)

But 13: HanpspkeHne Ha Al2 (B)

But 14: HanpspkeHne Ha Al3 (B)

But 15: Tekyliee 3HaveHune
cyéTumnka

Ecnu napameTp fomkeH otobpaxaTbcst BO BpeMsi paboTbl, TO HE06xoanMo
YyCTaHOBUTb COOTBETCTBYIOLME 6UThl B 1 1 ycTaHoBWUTBL B napameTtpe F08.03



LecTHaaLaTepPUYHbIA 9KBUMBANEHT MOMy4MBLUErOCs ABOMYHOIO Yucna.

Hanpumep, npu 3HaveHun no ymondaHuio h.008F (B ABOMYHOW cucTeme
0000 0000 1000 1111), T.e. oTobpaxatoTca paboyvas yactoTa ('), onopHas
yactota ('y), BeixogHou Tok (A) u BbIxogHOe HanpsikeHue (B), HanpsbkeHune
3BEHa NOCTOSAHHOrO ToKa (B).

7106|5432 1|0
| Pabouan wactora (Mu)
Onopwas yacrora (Mu)
Boixoaxon Tok (A)

BbixoaHoe Hanpsikexne (B)

OtoBpaxeHne CKOPOCTH HArpy3ky

BeixogHas MowHOCTs (kBT)

Buix0aHoi MOMEHT (%)

Hanpsenve wa 3NT (B)

15/14/13/12/11/10/9 |8

Onopueiit curian NWA-ynpasnenna

3H-e curdana obpatron canaun MA0-ynp-n

DAHAE BXOOHBIX KNEMM

C

CTOSRHME BLIXOMHBIX KNEMM

Hanpaxenue Ha Al1 (B)
Hanpsxenue Ha Al2 (B)
Hanpserme Ha Al3 (B)
BHaueHUe CuBTYMKE

®DyHKUMO- HasBanue [Anana3oH HaCTPOWNKK 3aBogp. Usm.
HanbHbIN KO4 OyHKLUN 3Hau.
F08.04 OtoGpaxaemble 0000 ~ FFFF h.0000
napameTpsbl But 0: 3HayeHne AnuHbI
MOHUTOPWHra B But 01: CtyneHb MNNK

But 02: YacTota
pexvme paGoTb! BbICOKOYACTOTHOTO UMY TLCHOTO
(nomonHuTenkHbIe) | pxona (kML)
But 03: Paboyasi yactoTa 2 ('u)
But 04: OcTaBlueecs Bpemsi

a6oTbl

mT 05: Hang;m(eHme Ha All go
Koppekuum (B)
Bwur 06: Hang;m(eHme Ha Al2 oo
Koppekuum (B)
But 07: HanpsixeHue Ha Al3 o
Koppekuuu (B)
Burt 08: IluHenHasa ckopocTb
But 09: Tekyllee Bpems
BKIIOYEHUS NUTaHUA (4)
But 10: TekyLiee Bpems paboTbl
(MUWH)
But 11: YacTota
BbICOKOYaCTOTHOrO UMMy bCHOO
BxoAa (kl'u)
But 12: YcTaBka c npoTtokona
ceasn ModBUS RTU
But 13: 3HayeHne curHana
obpaTHoli cBS3W aHKOAEpa
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(ckopocTb (Mw))

14: YacToTa UCTOYHMKA 4aCTOThbI
A(Mw)

15: YacToTa UCTOYHMKA 4aCcTOThbI
B (Tw)

7 (6|54 |3|2]1]0

[— 3HaueHue aAnuHbl

Cocrosnue MNNK

3HaveHue BbICOKOHACTOTHOTO BxoAa (kM)

Paboyas qacrora 2 (M'u)

Ocrasweecs Bpems paboTsi

Hanpsixenune Ha Al1 ao koppexuuu (B)

Hanpsaxenue Ha Al2 no koppekuwu (B)
Hanpsixenue Ha Al3 no koppekuuu (B)

15/14/13/12(11/10|9 |8

L Nuneitnas ckopocTs
Tekyliee Bpems BO BKNIOYEHHOM COCTORHMN
Tekyuwiee spems paboTs! (MuH)

Yacrora HacTpoiku umnynscos (klMu)

CUrHana no CeTeBoMy NPOTOKONY
3Hauenue curHana obpaTHON CBA3M IHKOAepa
OroGpaxerue curHana yactotsl A (Mu) (Mu)
Orobpaxenune curnana yactors B (My)

Ecnun B cocTtosiHum paboTbl HEO6X0AMMO 0TOGPa3nTL NapaMeTp, yCTaHOBUTE
cooTBeTCTBYOWMA pa3psg Ha 1 u yctaHoBute B napameTtpe F08.04
LuecTHaaLaTepUYHbIA 9KBUMBANEHT 3TOr0 ABOVYHOIO YNCNa.

3HaueHue no ymonyanuio h.0000 3HauuT, YTO AOMNONHUTENBHbLIE NapameTpbl
He oToBpakaloTCs Mo YMOMYaHuio).

MapameTpbl F08.03 n F08.04 ncnonb3yoTcs ANA yCTaHOBKM 3HAYEHWN,
KoTopble oTOobGpaxatotcs, korga MY B coctosHum paboTtbl. Bcero moxHO
NPOCMOTPETh A0 32 napameTpoB paboyero CoOCTOSHMS.
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®YHKLMOHaNbLHbIN HasBaHue [unana3oH HacTPOWNKK 3aBopg. U3m.

Kop chyHKUMKN 3Hau.
F08.05 Otobpaxaemble | 0000 ~ FFFF H.0063 o
napametpsbl But 00: OnopHas yactoTa

MOHWUTOPUWHra (Mu)
B pexvime But 01: HanpsbkeHve 3BeHa
ocTaHoBa NoCTOSIHHOTO ToKa (B)

But 02: CocTosiHne
BXOAHbIX KIleMM

But 03: CocTosiHMe
BbIXOAHbIX KIIeMM

But 04: OnopHoe 3HaveHne
MO-ynpaBnexust

But 05: HanpsixeHve Ha
All (B)

But 06: HanpsixeHve Ha
Al2 (B)

But 07: HanpspkeHue Ha
Al3 (B)

But 08: TekyLuee 3Ha4YeHVe
cyéTumKa

But 09: TekyLiee 3Ha4YeHVe
ANWHbI

But 10: CtyneHs MNK

BuT 11: JluHeiHas ckopocTb
But 12: YacTota
BbICOKOYACTOTHOrO
nMmnynbcHoro Bxoaa (kl'u)

716|543 [2]1]0

L OnopHas yacrtora (Mu)
Hanpsxenue Ha 3MT (B)

CocTosiHWE BXOAHbIX KNemm

CoCTOsAHNE BbIXOAHBIX KNEMM

Onophoe 3uayenve NU-ynpasnenus

Hanpsxenue Al1 (B)

Hanpsixenue Al2 (B)
Hanpsixenue Al3 (B)

15/14/13/12[11]10]9 [8 |

3HaveHue cueTumka

3Hauexne AnnHbl

Cocrostue MNK

JTuHeitHan ckopocTs

Hacrpow Ka MMNyNbCHOro sxoaa

3apesepsupoBaHo
3apesepsnpoBaHo

3apesepsuposaHo

Ecnm B cocTtosHuM ocTaHoBa Heobxogumo 0TobpasuTb napameTp,
yCTaHOBUTE COOTBETCTBYIOLWMI pa3psag Ha 1 n yctaHosuTe B napameTpe F08.05

LecTHaaLUaTePUYHbINA SKBUBANEHT 3TOro ABOMYHOIO Yncna.
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3HaveHne no ymondaHuwo H.0063 (B aABomyHoMm cucteme 0000 0000
0110 0011), T e oTobpaxaeTcs onopHas 4dactoTa(lu), HanpskeHWe 3BeHa
nocTosiHHoro Toka (B), HanpsixeHwe Ha Al1 (B), HanpsbkeHue Ha Al2 (B).

®DyHKUMO- HasBaHue [unana3oH HacTPONKun 3aBogp. Usm.
HanbHbIN KOA yHKLMUM 3Hau.
F08.06 KoadpchuumeHt 0.0001 ~ 6.5000 1.0000 o
oTobpaxeHus
cKopocTh
anekTpoaBuratens

OTOT napameTp wcnonb3yeTcs Afsi PerynmpoBKUM COOTHOLLEHUSI Mexay
BbIXxoAHoM YactoTtoi MY F08.12 n oTobpaxeHneM cKopoCTv Harpy3Kku.

®DyHKUMO- HaszBaHue [unana3oH HacTPonkun 3aBog. Uam.
HanbHbIA KO4 chyHKUMKN 3Hau.

F08.07 Tekywwas 0.0 °C ~100.0 °C - .
Temnepartypa
BbINPSIMUTENBHOTO
MocTa

F08.08 Tekywias 0.0 °C~100.0 °C - .
Temnepartypa
CUMOBOro MOAYNS

F08.09 Bepcus - - .
nporpaMmMHoro
obecneveHus

F08.10 CymmapHoe Bpems 04~65535y - .
pabotbl

F08.11 CepuiiHblii Homep - - .
nsgenvs

MapameTpbl F08.07 ~ FO8.11 ncnonb3yTcst TONBKO AN MOHUTOPUH .

DyHKLUMO- HaseaHue cyHkuum [vnana3oH HacTPOWKKn 3aBoa. Uam.
HanbHbIV KO 3Hau.
F08.12 Konunyectso 0: 0 paspsigoB 1 o
paspsgos nocne 1: 1 paspsan
3ansTon Ans 2: 2 pa3psga
oTobpaxeHus 3: 3 paspsiga
cKopocTn
anekTpoasuratens

F08.12 ncrnonb3yeTca Ans ycTaHOBKW KONMYECTBA 3HAKOB Af151 OTOOpaxeHus
CKOPOCTM Harpysku. Hwke npvBoamTcs npumep, oObACHSIOLWMWIA, Kak paccunTaTb
KO3(PHULMEHT AN KOPPEKTHOTO OTOOPaXKEHUsSI CKOPOCTU BPaLLEHUS:

npegnonoxum, 4to FO08.06 (koahumumeHT oTOBpaXkeHUs1 CKOpoCTU



BpaleHusi) paseH 2.000, a F08.12 paBeH 2 (2 paspsiga). Korga pabouas
yactota Y coctasnset 40.00 Iy, ckopocTb Harpysku coctasnseT 40.00 x
2.000 = 80.00 (oTobpaxeHue c AByMSI pa3psigamu nocne 3ansitoun).

®DyHKUMNO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. Uam.
HanbHbIV KOA, byHKUMK 3Hau.
F08.13 CymmMapHoe Bpemsi 04y~655354 - .

BKIMKOYEHUS NUTAHUSA

Ecnuv Bpemsi jocturaeT ycTaHoBrEeHHOro 3HavyeHusi B napametpe F09.16, To
BbIX0oAHas knemma ¢ dyHkumen 24 nepexoauT B coctosiHne «BKI».

®DyHKUMO- HasBaHue cyHkuun [unana3oH HacTPonkun 3aBog. Uam.
HanbHbIV KOA 3Hau.
F08.14 CymmapHoe - - .
aHepronotpebreHve

Wcnonb3ayeTcs Ans oToGpaXeHWsi cymMapHoro aHepronoTpebnenus MY go
TeKyLLEero MoMeHTa.



Fpynna FO09: pacwumpeHHble hyHKUMM

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBogp. Usm.
HanbHbIN KoA pyHKLMU 3Hau.
F09.00 Bpewmsi pasrona2 | 0.0 c~6500.0c 3asucut | O
ot
moaenu
F09.01 Bpemsa 0.0 c~6500.0c u}
3amennexHus 2
F09.02 Bpewms pasrona3 | 0.0 c~6500.0c u}
F09.03 Bpewms 0.0 c~6500.0c o
3amegnexns 3
F09.04 Bpewmsi pasroHa 4 0.0c~6500.0c m]
F09.05 Bpewmsi 0.0 c~6500.0c o
3ameaneHus 4

MmeeTcsa YeTbipe rpynnbl BpEMEHW pasroHa/3aMmeaneHns, Mexay KoTopbiMu
MOXHO nepeknt4yaTbCA C MNOMOLLBH PasnnyHbIX KOM6I/IHaL|I/II7I COCTOSIHUIN
Knemm LmndpoBsbix Bxoaos (S). MNoapobHee cm. onncanmne ¢ F06.01 no F06.05.

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKK 3aBopa. Uzm.
HanbHbIW Koa pyHKUMU 3Hau.

F09.06 YactoTta 0.00 'y ~ F00.03 2.00 My o
TONYKOBOTO
pexvva

F09.07 Bpemsi pasroHa 0.0c~6500.0c 20.0c o
NSt TONYKOBOrO
pexuvma

F09.08 Bpems 0.0c~6500.0 c 20.0c o
3amennexus
sl TOJTYKOBOTO
pexuvma

3TN napameTpbl WCMOMb3YOTCA AN ONpPeAeneHus 4YacToTbl, a Takke
BpeMeHw pa3roHa/3ameaneHus MY npu Ton4ykoBom pexume. Pexum 3anycka —
«Mpsmort nyck» (FO1.00 = 0), a pexum ocrtaHoBa — «3amegneHve o
octaHoBa» (F01.08 = 0) BO BpeMsi TONYKOBOIO peXuMa.
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®DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Usm.
HanbHbIN KOA byHKUMU 3Hau.

F09.09 YacrtoTta 0.00 'y ~ F00.03 0.00 'y o
ckaykoobpasHow
nepecTponku
Touka 1

F09.10 Yacrota 0.00 Ny ~ F00.03 0.00 'y o
ckaykoobpasHow
nepecTponku
ToYKa 2

F09.11 [nanasoH 0.00 'y ~ FO0.03 0.00 'y o

ckaykoobpasHow
nepecTpoiku

PyHKUMA CKa4yKOOBPa3HOWM NepecTpoiikM YacToTbl MCMONb3yeTcsa AN Toro,
4TOObI N3beXaTh BXOXAEHMS paboyei YacToTel NpeobpasoBaTtens B AnanasoH
Pe30HaHCHBIX YacToT cucTeMbl NpyeoAa. B npeobpasoBaTene 4acToTbl cepun
LCl MOXHO yCTaHOBWTb [BE TOYKWM CKauKOOOpasHOW MepecTpoiKM 4acToThl,
nocne HaCTpOI7IKI/I KOTOpPbIX, KOraa onopHaa 4YactoTa OKa3blBaeTCsd B npegenax
PE30HaHCHOro [uanasoHa 4acToT, BbIXOAHAs 4actoTa npeobpasosarens
aBTOMaTW4ecku BbIXOOAWUT 3a Npefenbl Pe3OHaHCHOro AuanasoHa, 4To
npegoTepallaeT paboTy Ha pe3oHaHCHoW YacToTe. [NpuHuun paboTel nokasaH
Ha pucyHke 6.14.

A BeixogHas yacTota ()

"""" 1
YacToTa ckaukooBpasHoh bF------------ - AvanascH
nepecTporkK 1 v
. [vanasoH
Yactota ckaukoobpazHoit
nepecTpoiku 2
Bpema (t)

Puc. 6.14 — [MpuHyun pabomsi byHKYUU CKa4YKo0b6pa3HoU nepecmpouliku



®DyHKUMO-

HasBaHue [nana3oH HacTPONKnN 3aBopa. Uzm.
HanbHbIN KoA OyHKLMUU 3Hau.
F09.12 Maysa npu cmeHe 0.0c~3000.0c 0.0c [a]
HanpasneHns
BpaLleHust

MCI'IOJ'IbCSyeTCH Ona yCTaHOBKU BpeMeHU nay3bl Ha pa6oqel7| yactote 0 'y
npu cMeHe HanpaBJieHUA BpalleHUA, Kak NoOKa3aHo Ha PpUCYyHke 6.15

BeixogHas yactora ('y)

Bpamenne
Brepen

Bpewms (1)

4
: H \
Bpemsa nayab!

®DYHKLMOHaNbLHbIN HasBaHue
Kon

yHKLUUN
F09.13 Pa6ota B
NPOTUBOMNONOXHOM
HanpasneHun
BpaLleHnst

O6paTHoe BpallieHne

Puc. 6.15 — Bpewmsi nay3bl Mpu CMeHe HarpaesneHus 6paleHusi

[unana3oH HacTPonkun 3aBop.

3Hau.

Usm.

0: Pa3pelueHa 0 o
1: 3anpetueHa

Wcnonb3ayeTcs Ans 3anpeta BpalleHus MY B o6paTHOM HanpaBneHuu.

DyHKUMO-

Ha3BaHue dyHKUMM
HanbHbIA KOA4

F09.14 [evictaue npn

yCTaHoBKe
YacToTbl HUXe
HWKHEeW npegenbHon

[unana3oH HaCcTPOWKK 3aBopg.

3Hau.

U3m.

0: PaboTa Ha HuxHei 0 o
npeaensHoun Yyactote
1: OctaHoB
2: Pabota Ha Hynesow
yacrtote

Wcnonb3yeTcs ans 3agaHus pexuma pabotbl 14, korga onopHas yactota
HWXe HWXKHEeN NpeaenbHON.



®DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Usm.

HanbHbIN KoA pyHKLMU 3Hau.
F09.15 YcraBka 04~ 650004 Oy u]
CYyMMapHOro
BpPEMEHU

BKIMKOYEHUS NUTAHUSA

CooTBeTCTBYIOWANA BbIXOAHASA KeMMma nepexoauTt B coctosiHne «BKI», ecnn
Bpems B F07.13 gocturaeT 3HauyeHusi, yCTaHOBMEHHOIO B 3TOM napameTpe.

®DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Usm.
HanbHbIN KOA OyHKLMUM 3Hau.
F09.16 Ycraska cymmapHoro | 0 4 ~ 65000 4 Oy o

BpeMeHU paboThbl

CooTBeTCTBYIOLLAs BbIXOAHASA kneMMa nepexogut B coctostHne «BKJI», ecnn
Bpems B F08.10 gocTuraeT 3HayeHusl, yCTaHOBIIEHHOTO B 3TOM napameTpe.

®DyHKUMO- HaszBaHue [unana3oH HacTPonkun 3aBog. Uam.
HanbHbIV KoA pyHKLUMK 3Hau.
F09.17 Sawura ot 0: OTkntoyeHa 0 o
aBTOMaTU4ECKOro 1: BrrioyeHa
nepesanycka

Ecnu yctaHoBneHo 3HayeHne 1, 1o Y He 3anyckaeTcs npu akTVBHOM
curHane Ha krnemme nycka (ecnv BXOfHasi KnemMMa HaxogWUTCs B COCTOSIHWM
«BKIN» po nogauv nutaHust unu nocne nosiBneHWn otkasa). MY BbINONHUT
3arnyck ToMbKO Nocre Toro, kak komaHaa 6yaeT OTMEHeHa U CHOBa 3afaHa.

DyHKLMO- HassaHwue cyHkuun [uana3oH HacTPONKU 3aBoa. Uam.
HanbHbIN KO4 3Hau.
F09.18 KoHTponb ckopocTu 0.00 Ny~ 10.00 'y 0.00 'y o

CHWXEeHNA 4acToTbl

PyHKUMA uncnonb3yeTca Ans GanaHcUpoBKW pacnpefeneHus pabouent
Harpysku, Korga HecKOfbkO —3nekTpoaBuraTenen WCnonb3yloTcs  Ans
ynpaBrieHust O4HOW U TOW xe Harpy3kon. BeixogHas yacToTa N4 ymeHbLlaeTcs
C yBenuyeHWeM Harpy3kn. MOXHO yMeHblNTb pabouyio  Harpysky
3MeKTpoABUraTens, yMeHbLUMB BbIXOAHYIO YacToTy, peanvaoBas 6anaHCUMpoBKY
pabouyert Harpy3kn Mexay HeCKONbKMMUW dNeKTpoaBMraTensmm.

®DyHKUMNO- HasBaHue [unana3oH HacTPONKnN 3aBogp. Usm.
HanbHbIN KOA, byHKUMU 3Hau.
F09.19 Bri6op 0: QnekTpogsuratens 1 0 o

anekTpoasuratens 1: OnekTpogsuratens 2



MpeobpasoBatenb 4acTtoTbl noadepkuBaeT 2 Habopa HacTpoek
anekTpoasuratend.
DyHKUMO- HasBaHue yHKUMM [uana3oH HacTPonkun 3aBopg. U3m.
HanbHbIV KO 3Hau.

F09.20 3HayeHwue YacToTbl 0.00 'y ~ F00.03 50.00 o
FDT1 m

F09.21 [vana3oH 0.0 % ~ 100.0 % 5% o
obHapyxeHus
yacToTbl FDT1

F09.22 3HayeHwue YacToTbl 0.00 'y ~ F00.03 50.00 o
FDT2 ry

F09.23 [Ounana3zoH 0.0 % ~ 100.0 % 5% o
oBHapyxeHus

YyacToTbl FDT2

Ecnu paboyasi yactoTa Bbilwe, YeM 3HadeHne F09.20, BbixogHasi knemma ¢
COOTBETCTBYHOLLEN yHKUMEN nepexoauT B coctosiHne «BKI». Ecnn paboyas
yacTtoTa Huxe 3HadveHnss F09.20, BbIxogHas Knemma oTKnoYyaeTcs.

[aHHble napameTpbl UCMONb3YHOTCA AN YCTaHOBKU 3HAYEHUs1 OBHapY>KeHUs!
BbIXOAHOWN 4acTOTbl U 3Ha4YeHus rucTepesuca. 3HadeHne F09.21 npeacraenseT
coboil MpOLEHTHOE COOTHOLUEHWE 4acToTbl rucTtepesvca K 3HavyeHuto
obHapyxeHus yactotbl (F09.20).

BoixoaHas Yacrota (My) 4
bIXOAHERA 4

] Mucrepeanc FDT = F09.20 * F09.21
YposeHb FOT

» Bpewms (t)

BKN

Curvan o6Hapy®eHMs AOCTMXEHMS YacToTbl
(MO, pene)

Bpewms (1)

Puc. 6.16 — 3HayeHus1 obHapyXeHus1 8bIXOOHOU Yacmombl

DYHKLUMOHaNbLHbLIN HaseaHnue dyHkunn [OuanasoH 3asoga. WU3m.
Kop, HacTPONKMN 3Hau.
F09.24 [vana3oH gocTxeHns 0.0 % ~100.0% 0% [u}
MakcumanbeHol vactotel | (F00.03
(MakcumanbHas
yacrota))

Ecnu paboyas yactoTa MY HaxoauTcsa B npefenax ykasaHHOro ananasoHa
4acToTbl, BbIXOAHAs KMeMMa C COOTBETCTBYOLLEN (DYHKUMEN NepexoauT B
cocTosiHue «BKIl». MpuHuMn paboTbl Noka3aH Ha criegytoLem pucyHke 6.17.



Bebixoaxaa vacrota (I'y)

3anakHve YacToTsl

P Bpems (1)

BKN BKN

Curxan obHapykeHua
[OCTUAKEHWA YacToTkI

L

P Bpems (1)

Puc. 6.17 — [Juana3oH 0ocmuxeHusi MakcumarbHol Yyacmomel

3ameqneHus

BO BpemsA pasroHa n

DYHKUMOHaNbHbIN HaseaHnue dyHkunn [OuanasoH 3aBoa. WU3m.
Kog HacTPOWKMU 3Hau.
F09.25 CkaukoobpasHasi 0: BoiknoyeHa 0 o
nepecTponka 4acToThbl 1: BknoyeHa

Korga pabouyas yactoTta HaxoauTcsi B Npeaenax auanasoHa ckaykoobpasHom
nepecTpomrkM YacToThl, hakTuyeckasa paboyas yactota bygeTt nepeckakmsatb
yepes 3aaHHyl0 aMnnuTyay (nepexoauT HeNoCpeaCTBEHHO OT CamMON HU3KOW
YacTOTbl CKayka 4O CaMON BbICOKON YacTOTbl CKaYKa).

BuixogHas yactora ("u)

CkaukoobpasHas
nepectpouika 2

CkaukoobpasHas
nepecTponka 1

AmnNnuTyaa 4acTotbl
ckavka

AMnnMTy/:\a 4acToTbl
cKadka

Bpewms (t)

Puc. 6.18 — Cka4koobpa3Hasi nepecmpolika 4acmomal

HasBaHue
cyHKUMKN

®yHKLMO-
HanbHbIN Koa

[uana3oH HacTPonkun 3aBopa.

3Hau.

Usm.

F09.28 YacroTta
nepeknoYeHns
mMexay BpeMeHeM
pasroHa 1 1
BPEMEeHeM pasroHa
2

0.00 'y ~ F00.03 0.00 'y
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F09.29

YacTtoTta
nepekioyeHns
mexay BpemeHem
3ameqneHns

1 v BpemeHem

3amennexHus 2

0.00 'y ~ F00.03

0.00 'y

Ota d)yHKLlVIFl aKTUBHa, Koraa Bbl6paH anekTpoasuratens 1, a nepeknoyeHne
MeXxay pasHbiIMU  BpemMeHamMu pa3r0Ha/3ame,qneHM;| He BbINONHAETCA C
NMOMOLLBIO KNEMMbI S.

Puc. 6.19 — HYacmoma nepekroyeHus Mexdy epeMeHeM 3amedneHus

A BbixogHan vacrora (My)

OnopHan vacrota

F09.28

F09.29

Bpema
pasroHa 2

Bpemh

pel
pasroma 1 Bpema

3amegneHma 1

—

Bpema

Bpema (1)
>

3amepnenus 2

Mpn pasroHe, ecnu BbIxOAHAs 4YacToTa MeHblue 3Hadvenusa F09.28,
BblOMpaeTcsa Bpems pasroHa 2. Ecnu BbixogHas YactoTta 6onblue, Yem 3HaYeHve
F09.28, BblbMpaeTcs BpeMs pa3roHa 1.

Mpu 3amenneHun, ecnu BbixodHast yactota bonblue 3HaveHust F09.29,
BblbMpaeTca Bpemsi 3ameanenuns 1. Ecnu paboyas 4actoTa MeHblue, Yem
3HayeHve F09.29, BbibrpaeTca Bpems 3ameaneHus 2.

®yHKLMO- HasBaHue [unana3oH HaCcTPOWKK 3aBopa. Uam.
HanbHbIA KOA4 cyHKUMKN 3Hau.

F09.30 MpvioputeT TONY- 0: PyHKUMS HEeaKTUBHA 0 o
KOBOrO pexuma 1: ®yHKUMS aKTUBHA
npy ynpasneHuu ¢
Kremm

F09.31 [LocTtwkeHne 0.00 Ny ~ F00.03 50.00My | o
YacToTbl 1

F09.32 [OunanazoH 0.0 % ~ 100.0 % 0% o
YactoTbl 1

F09.33 [LocTtwkeHne 0.00 Ny ~ F00.03 50.00My | o
YacToTbl 2

F09.34 [OvanasoH 0.0 % ~ 100.0 % 0% u]
yacTtoTbl 2
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Ecnun BbIXOAHaA 4YacTtoTa ny HaxoauTCc4a B npegenax avana3oHa 4acToTbl
perncTtpaumn, COOTBETCTBYHOWAA BbIXOAHaA KnemMma nepexoauT B PEeXunm
«BKI».

BbixoaHan yacToTa A
YacroTa peructpauuu [uanaszoH pervcTpaumm
-
>
BKN BKI.
CocTosHue i
BLIXOAHOTO pene BBIKN. BBIKN. BbIKI.

Puc. 6.20 — 3asucumocmb COCMOSIHUS 8bIXOOHO20 pesie om duana3oHa Yacmombi

DyHKUMO- HasBaHue [nana3oH HacTPOWKN 3aBop. Usm.
HanbHbIN KO4 byHKLMN 3Hau.

F09.35 YpoBeHb ToKa 0.0 % ~ 300.0 % (o1 5% =

XOMoCTOro XxoAa HOMWHanNbHOTO ToKa
anekTpoasuraTens)

F09.36 3apepxka 0.01 ¢~ 600.00 ¢ 0.10c o
obHapyxeHust
XOMNocToro xoaa

Ecnu BbixogHou Tok MY paBeH unu MeHblUe YpOBHS OBHapyXeHUst Toka
XOMOCTOr0 XOA4a, a MPOAOCIKUTENBHOCTE MPEBLILLAET BPeMs  3afepXKv
oBHapyXeHns XO0nocToro XoAa, TO BbIXOAHAsA KMNemMMa C COOTBETCTBYHOLLEN
dyHKUMen nepexoaumT B coctosiHne «BKI».

BbixoaHORA TOK A
YpoBeHs
HURA ) Bpems
XOMOCTOro ToKa : H
F09.35 t »>
CurHan oBHapymeHua
XonocTore Teka
BKN.
Bpema
»
1 t »>

Bpema 3afepxKki 0GHaPYKEHUA
xonocroro Toka F09.36

Puc. 6.21 — ObHapyxeHue Xo0/10cmo20 moka
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®DyHKUMNO- HasBaHue [nana3oH HacTPONKnN 3aBoga. Usm.
HanbHbLIN KOO pyHKLMU 3Hau.

F09.37 YposeHb 0.0 % - 3awmTa BbIKMOYeHa 200 % o
neperpysku 0.1 % ~ 300.0 % (o1
arekTpoasuraTerns | HOMUHarbHOro Toka

anekTpoasuraTens)

F09.38 Bapgepxka obHapy- | 0.01 c~600.00 c 0.00c u]
KEHWSI neperpyakn
anekTpoaBuratens

Ecnu BeixogHom Tok MY paBeH ypoBHI0 06Hapy>KeHUst neperpysku no Toky, a
NPOAOMKUTENBHOCTL NPEBLILLIAET BPEMS 3a4epXKn 0BHapyXeHUs neperpysku,
BbIXOZHas KMeMMa C COOTBETCTBYHOLLUEN (pyHKLUMEN nepexoauT B COCTOsiHUE

«BKI».
DyHKUMO- HasBanue [nana3oH HacTPOWKN 3aBop. Usm.
HanbHbIN KO4 hyHKLMN 3Hau.
F09.39 HocTtuwxenne Tokal | 0.0 % ~ 300.0 % 100 % o
(OT HOMWHAMNBHOTO ToKa
aneKkTpoasuraTens)
F09.40 [Ounana3oH 0.0 % ~ 300.0 % 0% [m]
ToKa 1 (OT HOMUHanNLHOTrO ToKa
aneKkTpoaBuraTens)
F09.41 [ocTtuxeHne 0.0 % ~ 300.0 % 100 % m]
ToKa 2 (0T HOMUHANBLHOTO TOKa
anekTpoasuraTens)
F09.42 [OwnanasoH 0.0 % ~ 300.0 % 0% u]
TOoKa 2 (OT HOMUHanNLHOTrO ToKa
anekTpoasuraTens)

Ecnu BbixogHon Tok MY HaxoguTca B AuanasoHe ToKa perncrpaumu,
BbIXOAHasA KreMma C COOTBETCTBYIOLLUEN (byHKUMeR NepexoauT B COCTOSIHUE

«BKI».

BoixoaHoh Tok

CocToaHue BbIXOAHOro pene

perucTpayiy

Tox

t [Qnanaiok Toka
3 perucTpaumu
*

Bpema

BKA.

BKN.

BbiIKI.| BbIKN.

BbIKN

Puc. 6.22 — 3asucumMocmb COCMOsIHUS 8bIX00HO20 pesie om duana3oHa moka pesucmpayuu
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®DyHKUMNO- HasBaHue [nana3oH HacTPONKnN 3aBoga. Usm.

HanbHbIN KoA pyHKLMU 3Hau.
F09.43 OTcyeT BpemeHn 0: BblkrntoyeH 0 [a]
1: BrntoyeH
F09.44 WcTouHuk 3apaHus 0: P09.45 0 o
oTcyeTa BpeMeHun 1: AHarnoroBbIi Bxog All

2: AHarorosbiii Bxog Al2
3: AHarorosbili Bxog Al3
(100 % aHanoroBoro
BXO/Ja COOTBETCTBYET
3HayeHuo B NnapameTpe
F09.45, dyHKumA
otcytcTByeT B LCI(S)

u LCI-GY/PY-1)

F09.45 3apaHwue BpemeHun 0.0 MuH ~ 6500.0 MyH 0.0 MuH o
oTcyeta

3T napameTpbl MCMONb3ylTCS AN peanusaumMn yHKUMW 3agaHus
BpemeHu M4,

Ecnu napametp F09.43 yctaHoBneH Ha 1, MY HauynHaeT oTcyeT BpemeHn
npu 3anycke. 1o AOCTMXEHWU YCTaHOBMEHHOW AnNUTENbHOCTM BpemeHu MY
OCTaHaBMNMBaETCA aBTOMATUYECKW, a BbIXOAHAs KNemMma C COOTBETCTBYIOLLEN
dyHKUMen nepexoamnt B coctosiHue «BKI».

Kaxabin pa3 npu 3anycke N4 HaumHaeT oTcyeT Bpemenu ¢ 0 u cymtaet
ocTaBLieecst Bpemsl. [poaomKkmMTenbHOCTb MO BPEMEHN 3a4aeTCs B MUHYyTax B
F09.44 n F09.45.

®DyHKLMO- HasBaHue [unana3oH HacTPoMnkun 3aBog. Uzm.
HanbHbIN koA byHKUMU 3Hau.
F09.46 Kanu6poska 0.00 B ~ F09.47 3.10B o

HWXHero npegena
ypoBHS curHana All

F09.47 Kanubposka F09.46 ~ 10.00 B 6.80B [a}
BEpXHero npegena
ypoBHsi curHana All

OTn OBa napameTpa WCNOMNb3YOTCA ANA YCTAHOBKM MpeAerioB BXOOHOTO
HanpskeHns ans 3awmTel MY, Korga sHaveHve Ha Bxoge Al1 Gonblue, Yem
3HayeHne F09.47 unu meHblue, YeM 3HadeHne F09.46, BbixogHas knemma c
COOTBETCTBYOLLEN pyHKUMEN nepexoauT B cocTosiHne «BKI1», ykasbiBas Ha TO,
yT0 BXOA Al1 NpeBbllLaeT npegen.

DyHKUMO- HasBaHue [uana3oH HacTPoOnKun 3aBopg. Uzm.
HanbHbIA KOA pyHKUMN 3Hau.
F09.48 Mopor TemnepaTtypsb! 0°C~100°C 75°C o

CMNoBoro moaynsa



Korga Temnepatypa pagmatopa MY gocturaeT s3HauYeHust 3Toro napaMmeTpa,
BbIXOAHas Knemma C COOTBETCTBYHOLLEW (DyHKLUMEl NepexoauT B COCTOsiHWE
«BKJ1», ykasbiBas Ha TO, 4TO TemnepaTypa MoAynsi AOCTMraeT MoporoBoro
3HAYeHUs.

DyHKUMO- HasBaHue [uana3oH HacTPOnKun 3aBopg. U3m.
HanbHbIA KOA chyHKUMKN 3Hau.
F09.49 Ynpaenexve 0: BkrntoyeH Tonbko BO 0 [a]
BEHTUNATOPOM Bpems paboTbl
oxnaxaeHus 1: BknioyeH Bceraa

Wcnonb3yeTcs ans HacTpovikv paboyero pexuma BeHTunsTopa. Ecnm ator
napameTp yctaHoBneH Ha 0, BeHTunsaTop paboTaet Toraa, korga pabotaet M4.
Korga MY B cocTOsiHMM OCTaHOBa, OXNaX4aloLwmin BEHTUNSATop paboTaeTt, ecnm
Temnepatypa paguaTtopa Bbiwe 40 °C, u npekpawaetr paboTty, ecnu
Temnepartypa paguatopa Hwke 40 °C. Ecnn aToT napameTp ycTaHoBneH Ha 1,
oXNaxaaoLLM BEHTUNSATOP NpoaormkaeT paboTaTtb Npy nogade nuTaHus.

®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIV KO pyHKLUMK 3Hau.
F09.50 [asneHuve Bbixoaa 0.0 ~ F10.01 0 o
13 CMSILLEro pexuma
F09.51 Bpewms 3apepxku 0.0c~6500.0c 00c m]
BbIXOAA U3

cnswiero pexmma

F09.52 YacTota nepexoaa 0.00 Ny ~ F00.03 0.00 'y u]
B CNALMIA PEXUM

F09.53 Bpewms 3agepxku 0.0c~6500.0c 00c m]
nepexopa B CNALWMN
pexum

[laHHble napamMeTpbl MCMONb3YKTCA ANSA peanusaummn «CnsLero» pexvma
ONs peleHus 3afjady no MoAdepXaHul MOCTOSIHHOrO [AaBneHust BOAbl B
cuctemax BogocHabxeHusi. MY nepexoauMT B «CNSAWMA»  PEXUM W
aBTOMaTU4eCKV OCTaHaBMNMBAETCS MO UCTEYEHNN BPEMEHM 3afepXKKu nepexoaa
B «cnAwmmn» pexum (F09.53), ecrnin onopHas YacToTa HUXe Uin paBHa YacTtoTe
nepexoaa B «cnsawuii» pexum (F09.52).

Bbixoa 13 «cnsLero» pexvwma npov3onaeT, ecnu onopHas vactoTa 6yaert
BbllLE UNKU paBHa YacToTe Bbixogda u3 pexuma (F09.50) n otcueta BpemeHu
3agepxkn (F09.51).

«Cnawminy pexum He MoxeT paboTaTtb npu peanusauum MNMULO-
ynpaenexnss B obpaTHOM HanpaefneHun (Korga  YacToTa

= | YBEMWYMBAETCH C YBENUYEHUEM curHana obpaTHou cBssu). Ans
== | BkmoveHuss [W[-ynpaBneHnss B o6paTHOM  HanpaBneHux




HeobxoanMo BbIkMouUTb «Crawminy pexum (F09.50 = 0; F09.52 =
0). Qns peanu3aumm AaHHOMW BO3MOXHOCTM MNpU 3akase Heobxoanmo
3anpocuTb crneumansHoe o6HOBINEHME.

Ecnv paBneHne npoGyxaeHUst U YacToTa Nepexoaa B «ChAWmi» pexum
yCTaHoBMeHbI Ha 0, To AaHHble (PYHKLMM OTKITHOYEHbI.

DyHKUMO- HasBaHue [uana3oH HacTPonkun 3aBog. U3m.
HanbHbIA KOA chyHKUMKN 3Hau.
F09.54 YcTaBKa TekyLero 0.0 MyH ~ 6500.0 MuH 0.0 MyH o

BpemMeHu paboThbl

Ecnu Tekyllee Bpems paboTbl 4OCTUraeT 3HaYeHWs!, yCTaHOBMNEHHOTO B 9TOM
napameTpe, TO BbIXOA4Has KNeMMa C COOTBETCTBYHOLLEN (DyHKUMEN nepexoanT B
cocTtosaHue «BKI».

DyHKuMO- HassaHue [vana3oH HaCTPOMKK 3asop. Uam.
HanbHbIA KO4 dpyHKUUN 3Hau.
F09.55 BepxHuit npegen 0.00 My ~15.00 'y 12.00 'y m]
pabouen YacToTbl
nepekoYeHnst
DPWM

[encTBUTENBHO TOMNBLKO ANst MeToAa ynpasnexus U/

DyHKUMO- HasBanue [unana3oH HacTPONkun 3aBoga. Usm.
HanbHbIN KO4 dyHKLUMK 3Hau.
F09.56 Cuctema LWLUNM- 0: AcuHxpoHHas moaynsums | 0 o
mMoaynsiLmm 1: Peseps

[encTBuTensHO Tonbko ANns Metoaa ynpasnexus U/,

DyHKUMNO- HasBaHue [nana3oH HacTPOMNKn 3aBogp. Usm.
HanbHbIV KOoA pyHKLMK 3Hau.
F09.57 Bbi6op pexuma 0: Bes komneHcauum 1 o
KOMMeHcaLumn 30HbI 1: Pexum komneHcauum 1

HeuyBCTBUTENbHOCTM | 2: Pexum komneHcaumm 2

OTOT napameTp pPEKOMEHAYeTCsi U3MEHSTb TOMbKO MNpu creuuarnbHOM
TpebGoBaHUM Ans  BOMHblI  BbIXOOAHOTO  HampsbkeHust  unu  konebaHui
anekTpoasuraTens.. Bbicokass MOLUHOCTb MpeanonaraeT  UCMofb30BaHWe
pexvmMa KomneHcaumm 2.



®DyHKUMO- HasBaHue [nana3oH HacTPONKnN 3aBoga. Uam.
HanbHbLIN KOO OyHKLMUU 3Hau.
F09.58 BbiGopouHas 0: HeakTmBHa 0 [a]
rny6uxa LWWAM 1~ 10: YpoBeHb CHWKEHUS

3T1oT napameTp MOXHO UCMNONb30BaTb AJ1A CHWXEeHUA WyMa N yMeHbLLeHUA
ONEKTPOMArHUTHbIX NOMeX.

DyHKuMO- HassaHve [vana3oH HaCTPOMKM 3aBoa. Usm.
HanbHbIA KOA dpyHKUUN 3Hau.
F09.59 OrpaHuyeHune Toka | 0: HeakTueHO 1 o
1: AKTBHO
|-|pl/| AnnTenbHOM ncnonb3oBaHUn 6bICTpOF0 orpaHn4yeHunsa mny

neperpeBaeTcs U MOXeT GbiTb NOBPEXAEH.
OT0T NapameTp MOXET GbITb UCMOML30BaH A 3aLlUThI OT Neperpyskv no

TOKY.
DyHKUMO- HasBanue [nana3oH HacTPOMKK 3aBogp. Usm.
HanbHbIN KO4 OyHKLMUK 3Hau.
F09.60 KomneHcauus 0~ 100 5 =
obHapyxeHus Toka
OO6bI4HO He TpebyeTcs MEHSITb 3TOT NapameTp.
DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBopa. Uzm.
HanbHbIV koA PyHKLUU 3Hau.
F09.61 YpoBeHb 60.0 % ~ 140.0 % 100 % o
MOHWXEHHOTO
HanpshkeHust

OO6bI4HO He TpebyeTca MeHSATb 3TOT NapameTp.

Knacc HanpsixeHus

Ba3oBoe 3HaueHue ToUKMn
NMOHWXeHHOro HanpaXxeHus

TpéxdasHbiii 230 B 200B
TpéxdasHbii 400 B 350 B
650 B

TpéxdasHbiii 690 B
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®DyHKUMO- HasBaHue [nana3oH HacTPONKnN 3aBoga. Usm.

HanbHbIV KOf, hyHKLMM 3Hau.
F09.62 BbiGop pexvma 0: OnTMu3aums He 1 o
onTumusauymm SVC aKTuBHa

1: Pexxum ontummnsaumm 1
2: Pexxum ontummusaumm 2

Pexum ontummsaumm 1: MOXeT wucrnonib3oBaTbes, Korga TpebyeTcs
ynpaBreHue C BbICOKOW CKOPOCTbIO.

Pexvm ontuMmsauum 2: MOXET WCMonb3oBaTbCs, Korga TpebyeTcs
ynpasrneHue C BbICOKUM MOMEHTOM.

®DyHKUMO- HaszBaHue [unana3oH HacTPonkun 3aBoga. Uam.
HanbHbIV KO pyHKLUMK 3Hau.
F09.64 YpoBeHb 200.0 B~2500.0 B 3asucut o
MOBbILLEHHOTO or
HanpspkeHus mozenu

OO6bI4HO He TpebyeTcs MEHSATL 3TOT NapameTp.

Knacc HanpsixeHus Ba3oBoe 3HauYeHue TO4YKMU
NOBbLILWEHHOrO HaNPSHKEHMS
TpéxdasHbii 230 B 400.0B
TpéxdasHbii 400 B 810.0B
TpéxdasHbiii 690 B 1300.0B

F'pynna F10: NapameTpsi MUA-ynpaBneHus

MWAO-ynpaBneHne — 3T0 o6WwMIA MeTond YynpaeneHus npoueccoMm. MY
perynupyeT  BbIXOAHYIO  4acToTy NpW  MOMOLWM  NPOMNOPLMOHANbHON,
MHTErpanbHon, AuddepeHUManbHOW COCTaBNSIOWEN perynsitopa, koTtopas
CpaBHVBaET NoKasaHusa curHana obpaTHOW CBSI3W U 3afjaHHOro curHana.

[aHHas QyHKUMA NpUMeHsieTCa AONns  YNpaBreHUst TEeXHOMOrM4ecKUMM
npoueccamuv, TakuMm Kak KOHTPOSb MOTOKa, KOHTPOIb AaBMNeHUS U KOHTPOIb
TemnepaTtypbl. Ha cnepylowiem pucyHke noka3aHa npuHuMnuansbHas 6nok-
cxema MNO-perynmposaHus.

Onopras! Buoxomnasn
Sacrora wacrora Hacec-matop Pariug

naBneHus
J

dunbTp

MUf-perynaTop

Yeraexa

Curvan oBpaTHoit cesan

KDC
=

Puc. 6.23 — Cxema N[-peaynuposaHus



®DyHKUMNO- HasBaHue
HanbHbIV KOoA pyHKLMU
F10.00 MCTOYHMK OMopHOro
curHana NA-
ynpaeneHus
F10.01 YcTaBka onopHoro

curtana NMna-
ynpaeneHus

[nana3oH HacTPOMNKuN 3aBog. Uzm.

3Hau.

0: MNocTosiHHOE 0 [u}
3HaveHue (F10.01)

1: AHanoroebI BXog All

2: AHarnoroBbIli Bxog Al2

3: AHaroroBbii Bxog Al3
(chyHKUMS OTCyTCTBYET B
LCI(S) n LCI-GY/PY-1)

4: BbICOKOYaCTOTHBbI
MMnynbCHbIN BXxog HDI
(cbyHKLMS OTCyTCTBYET

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

5: Mpotokon cBa3n Modbus
RTU

6: MHOrocTyneH4aTbin pexum
7: MNoTeHuMomeTp naHenu
ynpaBneHus

0.0 ~ F10.04 5.0 o

F10.00 ncnonb3yetcsa Ansa Bbibopa MCTOYHMKA 3aaHusi ONMOPHOro curHana
MO-ynpaeneHusi. OnopHoe 3agaHue sIBNSETCA OTHOCUMTENbHOW BENTMYMHON
n HaxoauTca B ananasoHe ot 0.0 % o 100.0 %. CurHan obpatHown ceasu M-

perynstopa Takke SBMSETCA OTHOCUTENIbHOW BENWUYUHOW.

Lens MWA-

perynupoBaHns — ypaBHATb CUrHanm 3afjaHusa M curHan obpaTHOW CBA3W.
MapameTpbl F10.00 n F10.02 He moryT 6bITb OAHOBPEMEHHO YCTaHOBIEHbI B

3Ha4eHve 5.
®DyHKLMO- HasBaHue
HanbHbIV KO byHKUMU
F10.02 WcTouHMK curHana

obGpaTHol cBsian
M A-ynpasneHus

[nana3oH HacTPOWNKK 3aBog. Uam.

3Hau.

0: AHarorosbIv Bxog All 0 o
1: AHarnoroBbI Bxog Al2

2: Anarnoroblii Bxog Al3 (dyHKLMS
oTcyTcTBYeT

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

3: PasHocTb All- Al2

4: BbICOKOYaCTOTHbIN

UMMy nbCHbIN BXxog, HDI
(dbyHKUMA oTCyTCTBYET

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

5: MpoTokon ces3u Modbus

RTU

6: Cymma Al1+AI2

7: Makcumym 13 Al1 n AI2

8: MuHumym un3 Al1 n Al2

1ot napamMeTp ucnonb3yetca Oana Bbl60pa WCTOYHWKA CUrHana O6paTHOl7I

ceasu [MN0O-perynsatopa.

ObpatHast cBsisb  [M[-perynatopa siBnsieTcs

OTHOCMUTENBbHOW BENMYNHOM U HaxoauTcs B agmanasoHe ot 0.0 % o 100.0 %.



®DyHKUMNO- HasBaHue [nana3oH HacTPOMNKuN 3aBoga. Usm.

HanbHbIV KOf, hyHKUMM 3Hau.
F10.03 HanpaeneHve 0: Mpsamoe (4acToTa 0 o
npevicteus NAO- yMeHbLUaeTcsi ¢
ynpaBneHus yBenMYeHnem curHana

obpaTHo cBsi3n)
1: O6paTHoe (YacTtoTa
yBenuunBaeTcs ¢
yBenuueHeM curHana
obpaTHoi cBsi3mn)

OTOT NapameTp ucnonb3yeTcs Ans BbiGopa UCTOYHMKA curHana obpaTHom
cea3n [MWO-perynatopa. O6patHas ceasb [MU[-perynatopa saBnsetcs
OTHOCUTENbHOM BENUYMHOMN 1 HaxoauTcs B aunanasoHe oT 0.0 % po 100.0 %.

Ons skntoveHus NMNO-ynpaBneHns B 06paTHOM HanpaBneHWn HeobXxoaumo
BbIKMIOUNTb «Cnawmny pexum (F09.50 = 0; F09.52 = 0)

DyHKuMO- HassaHue [vana3oH HaCTPOMKK 3aBsop. Uam.
HanbHbIA KO4 chyHKUMKN 3Hau.

F10.04 MakcumansHoe 0.0 ~ 65535 10.0 o
3HaveHue
AvanasoHa
curHana NQ-
ynpaBneHus

3HayeHne aTOro napameTpa sBngeTcs 6e3pasmMepHON  BENUYUHON.
Mcnonb3yeTcs Ans ycTaHoBKM 3agaHHOM BenuuuHbl curHana MN-ynpasnexus
1 BENW4MHbI curHana obpaTHol CBa3u.

OTHOCWUTENBHOE 3HAyeHWe curHana obpaTHoW CBA3M K curHany,
ycTtaHoBrneHHomy Ha M1 B %, cootBeTCcTBYET 3Ha4YeHuo F10.04.

DyHKUMO- HasBaHue cyHkUMM AunanasoH 3aBopg. U3m.
HanbHbIA KOA HacTPOMNKKN 3Hau.
F10.05 MponopuuoHanbHbIi 0.0 ~ 100.0 20.0 =]

koacpmument  NMAIO-
ynpasneHuns KP1

F10.06 Bpemsi uHTerpupoBaHus 0.01¢c~10.00c 2.00c o
MWA-ynpasnenus TI1

F10.07 Bpewms 0.000 ¢ ~ 10.000 ¢ 0.000c =
anddepeHUmpoBaHns
MWA-ynpasnennss TD1

YUem Bblle 3HayeHwe nponopuuoHansHoro ycunenus KP1, tem Gonblie
06beEM peryrnmpoBkn U TeM BbICTPee OTKMUK, HO CRULLKOM Bornbluoe 3Ha4YeHue
MOXeT BbI3BaThb konebaHusi B cucteme; 4em Huxe 3HadeHne KP1, Tem Gonee
ycTon4yMBa cucteMa W MeAneHHee OTKMUK. Yem Bbille 3HaveHVe BpPeMeHu



nHTerpvpoBaHus Tl1, Tem MeaneHHee OTKMUK 1 6onee cTabunbHbIV BbIXOOHOW
CurHan, Xyxe CrnocOBHOCTb KOHTpONns (rykTyauui MHTEHCMBHOCTU CUrHana
obpaTHOW CBSA3U; YeM HWXKe 3HayeHue Tl1, Tem ObiCTpee OTKNUK M CuibHee
NyKTyaumm BbIXOQHOTO CUrHana; CIIMLLIKOM HU3KOe 3Ha4yeHne MOXET Bbi3BaTb
konebaHus. YcTaHOBUTL Npeden ycunexHus auddepeHumnaTopa MOXHO npu
noMmow BpemeHn puddepeHumpoanma TD1 Takum oGpasom, 4YTOObI
obecneunTb Heo6XoAMMBIN YypoBEHb AnddepeHLmnanbHON CocTaBnsowWwen Ha
HW3KOW M BbICOKOW YacToTe. Yem Borblue BpeMsi AU deEPEHUMPOBAHNS, TEM
BbllLE Anana3oH perynmpoBKu.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIV KO OyHKLMUU 3Hau.

F10.08 YacroTa cpesa 0.00 'y ~ F00.03 0.00 'y [a}
npu obpaTHom
HanpassieHnn
nevicteus NAO-
ynpaBneHus

Korga BbixogHas yactoTa npu NWO-ynpasneHun senseTcs otpuuatensHom
(obpaTHOe HanpaBneHve BpaweHus [M4), 3agaHHOe 3HayeHWe U 3HayeHue
obpatHon cBsis3u WO moryT coBnagatb. B onpegenéHHbix onepaumsix
3anpeLLaeTcs WCnonb3oBaTh BbICOKYH 4acTOTy Mpu 06paTHOM BpaLLeHU.
DyHkuma F10.08 npuMeHsieTcs Ans yCTaHOBKU BEPXHEro nopora npy o6paTHOM
HanpasneHun BpaLleHusl.

DyHKUMO- HasBanue [nana3oH HacTPOMnkun 3aBogp. Usm.
HanbHbIN KO4 OyHKLMUK 3Hau.
F10.09 Mpepen 0.0 % ~ 100.0 % 0% =
oTknoHeHus M-
ynpaeneHus

Ecnu curHan paccornacoBanus MWL MeHblue 3HAYeHus1, YyCTaHOBMEHHOTO
dyHkumenn F10.09, perynuposka [MWA-ynpaBnexuss npepbiBaetcs. Hwuskoe
3HayeHVe curHamna paccorfniacoBaHusi CTabunuavpyeT BbIXOOHYHO 4acToTy,
4YTO HeobxoAVMMO AN onpefenéHHbIX ornepauuin ynpaBrieHUs C 3aMKHYTbIM
KOHTYPOM.



A obpaTHas cessb ¢ Mpefen curkana paccornacosaHus

3apadHoe sHauerne | N\ . ~N___

BbiXoAHas YacToTa

Bpems

»
'

Puc. 6.24 — OmknoHeHue MN[-ynpaeneHus

®DyHKUMO- HasBaHue dyHKUMMU [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIV KO 3Hau.
F10.10 Mpepen 0.00 % ~ 100.00 % 0.1% =
AnddepeHumansHoi
cocTasnswowen M-
ynpaeneHus

Wcnonb3yeTca  Ana  ycTaHOBKM — AuanasoHa  AuddpepeHumansHoro
KoadpduumeHTa MnAO-perynatopa. Mpu MNO-perynuposaHumn
anddepeHumanbHbii KOI(UUNEHT MOXET Bbi3BaTb konebaHusi cuctemsbl.
Moatomy anddepeHumansHoe perynuposanue NNA-ynpasnexHus orpaHnyeHo
HebonbLWKM Anana3oHoM.

®DyHKLMO- HasBaHue [unana3oH HacTPonkun 3aBog. Uzm.
HanbHbIV Ko yHKUMU 3Hau.
F10.11 Bpemsi usmeHeHust 0.00 c~650.00c 0.00c o

OMOPHOro curHana
MWA- ynpasnexus

MapameTtp F10.11 onpepensietr BpeMsi, Heobxooumoe ANs U3MEHeHUs
HacTponkn MO ot 0.0 % go 100.0 %. CurHan M3MeHsieTCsl FIMHENHO B
33aBUCMMOCTM OT BPEMEHU W3MEHEHWS, YMEeHbLuas BIUSiHWE BHE3arnHoro
N3MEHEeHWS CurHana Ha cucTemy.

DyHKUMO- HasBaHue [uana3oH HacTPOMnKun 3aBog. Uzm.
HanbHbIV KO byHKLUMUN 3Hau.
F10.12 Bpems 0.00 c~60.00 ¢ 0.00c o
uUnbTpoBaHNsa
curHana obpaTHon
cessu NMAI-

ynpasneHusa



F10.13 Bpewms BbixogHoro 0.00c~60.00c 0.00c o

dunbTpa NNAO-
ynpaBneHus

F10.12 ncnonb3ayetcst Anst punbTpoBaHusa curHana obpatHon cessu MA0-
perynsiTopa, yMeHblUasi CKayky curHana obpaTHOM CBSi3W, HO 3aMennsis
peakumio cuctembl. F10.13 umcnonb3yeTcs Ansa unbTpoBaHWS BbIXOJHOMN
yactotbl [M[-perynsatopa, CHUXas CKOPOCTb U3MEHEHWNS BbIXOAHOW 4acToThbl
M4, HO 3amennasa peakumo CUCTEMBI.

®DyHKUMNO- Ha3BaHue dyHKUMM [unana3oH HacTPOMNKun 3aBogp. Usm.
HanbHbIV KOoA 3Hau.

F10.15 MponopuroHasnbHbIii 0.0 ~100.0 20.0 o
koadpdpuument MUA-
ynpaenexus KP2

F10.16 Bpems 0.01~10.00¢c 2.00c =
MHTErpMpoBaHmns
MA-ynpaenenus T12

F10.17 Bpewms 0.000 ¢ ~10.000 ¢ 0.000 ¢ =
AmndepeHLmpo-
BaHus M-
ynpaenenua TD2

F10.18 Ycnosue 0: MepekntoyeHne 0 o
nepeksioyeHme BbIKMOYEHO
Mexay napameTpamu 1: MNepekntoyeHne no
1w2nnao- UndpoBON Knemme
ynpasneHuns 2: MNepekntoyeHve no

NPEeBbILUEHNIO OTKIIOHEHNS

F10.19 OTKnNoHeHve Ansa 0.0 % ~ F10.20 20 % o
nepeksiioyeHns
Mexady napameTpamu
MWA-ynpasneHns 1

F10.20 OTKnNoHeHve Ansa F10.19 ~ 100.0 % 80 % o
nepekIiioYeHns

Mexay napameTpamu
MWA-ynpasneHns 2

B HeKoTOpbIX TEXHOMOTUYECKMX npoLeccax MepekntoyeHe napameTpos
MO Tpebyetcs, koraa ogHa rpynna napameTpos MV He MOXeT yoOBMNETBOPUTL
TpeboBaHve BCero BLINOMHAEMOro npotecca. lMapameTpbl perynatopa ¢ F10.15
no F10.17 ycraHaenusatoTcsa Takke, kak ¢ F10.05 no F10.07. MNepekntoveHne
MOXET ObITb peanu3oBaHo NMbo Yepes BXoAHbIE KNEMMbI, TMBO aBTOMaTUYECKM,
B 3aBMCUMOCTM OT CuUrHama paccornacosaHvs. Ecnm BbibpaHo nepeknioyeHne
Yepes BXOAHYIO KNeMMy, TO KnemMMme JOSkHa ObiTb HasHayeHa dyHKums 43
«Mepekntoyatens napameTpos MU-ynpaBneHuns». Ecnv knemma B cocTosiHUm
«BbIKI», To BbIbUpaetca rpynna 1 (c F10.05 no F10.07). Ecnu knemma B
cocTosiHum «BKJ», BbibupaeTcs rpynna 2 (¢ F10.15 no F10.17). Ecnu BbiGpaHo



aBTOMaTMyecKoe MepekrnioyeHne, Korga 3HayeHue OTKIOHEHUs Mexay
obpaTtHoi cesisbto MU u yctaHoskon MU MeHbLue, Yem 3HadeHve F10.19,
BblbMpaeTcs rpynna 1.

Korpa 3HaveHue oTknoHeHusi mexxay obpaTHol cassbio MU 1 HacTpoikon
MWL eeiwe, yem 3HaveHne F10.20, BbiGnpaeTcs rpynna 2. Koraa oTkroHeHve
HaxoguTcs wmexagy F10.19 wn  F10.20, napametpbl [NA-perynsaTtopa
npeacTaBnsAloT cobov NMHENHOE WHTEPMONMPOBaHHOE 3HaYeHue ABYX rpynn
3Ha4yeHW NnapameTpoB.

MapameTpbl MW

lpynna 1 napametpos M
F10.05 F10.06 F10.07

I'pynna 2 napametpos MAQ

F10.15 F10.16 F10.17 H »
F10.19 F10.20 Paccornacosanwe MU
Puc. 6.25 — PaccoenacosaHue ML
®DyHKUMO- HaszBaHue [unana3oH HacTPonkun 3aBoga. Uam.
HanbHbIV KO byHKUMU 3Hau.
F10.21 HavansHoe 0.0 % ~ 100.0 % 0% o
3HauveHune MNNIO-
ynpaeneHus
F10.22 Bpemsi 3agepxku 0.00 ¢~ 650.00 ¢ 0.00c o
HavasibHoro
3HayeHus NAA-
ynpaeneHus

Mpu 3anycke MY 3anyckaet MWO-ynpaBneHne TOMNbKO MOCME TOro, Kak
dukenpyeTcs ornopHoe 3HadveHune (F10.21) B TedeHue BpeMeHW, yCTaHOBIEHHOMO
B F10.22.

BeixogHan vacToTa

HavansHoe

Bpems

\J

Bpema coxpaHeHra
HA4aNbHOro SHaYeHUA

Puc. 6.26 — Bpems coxpaHeHusi OropHO20 3Ha4YeHUs1



®DyHKUMNO- HasBaHue [nana3oH HacTPONKn 3aBoga. Usm.
HanbHbIV KoA, byHKUMU 3Hau.

F10.23 MakcumansHoe 0.00 % ~ 100.00 % 1.00 % o
OTKIMOHEeHWe Mexay
[BYMSI BbIXOAAMU
MW A-perynsatopa
B NPSIMOM
HanpasneHun

F10.24 MakcumansHoe 0.00 % ~ 100.00 % 1.00 % [a]
OTKITOHEHNE Mexay
ABYMS BbIXOAAMU
MWA-perynsatopa
B 06paTHOM
HanpasfeHun

OTKNoHeHNs curHana obpaTHoW CBA3W B MPSIMOM M 06paTHOM HanpaBfieHUN.
F10.23 n F10.24 cooTBeTCTBYIOT MakcmarnbHOMY abConMoTHOMY 3Ha4YEHMIO.

®DyHKUMO- HaszBaHue [unana3oH HacTPonkun 3aBoga. Uam.
HanbHbIV KO cyHKUMKN 3Hau.
F10.25 Boi6op Pa3psig eguHny; 00 =]
noencTeua ans 0: iHTerpanbHas
NHTErpanbHow cocrasnsoLLas
cocTaensiowen HeakTVBHa
MAO-perynstopa 1: UHTerpanbHas
cocTaBnsoLias
aKTMBHa

Pa3psia necsiTkos:

0: MpopomknTb
perynuposky M1 c
VHTerpansHown
COCTaBnsoLLEN, Koraa
curHan obpaTHom cBsian
[0CTUraeT npeaenbHoro
3HaYeHns

1: OcTaHoBUTb PEryrnmpoBKy
MO ¢ nHTerpansHon
COCTaBnsioLLEN, Koraa
curHan obpaTHon CBA3N
[0CTUraeT npeaenbHoro
3HaYeHNst

Ecnun B egyHMuax ycTaHOBNEHO 3Ha4YeHUe «akTuBHa», pabota MHTerpanbHon
coctasnsowen MO npuoctaHaBnueaetcs. Korga BxogHasi knemma, KOTOpow
HasHaveHa dyHKums 22 «[puocTaHoBKa uHTerpanbHon coctaenstower MALO
ynpaBneHusi», HaxoauTcs B cocTosiHuum «BKJl», To [OencTByT TOrbKO
nponopuuoHanbHble U anddepeHumanbHble CocTaBnsoLWwme.

Ecnm B eauHnMuax yCTaHOBNEHO 3HayeHWe «HeakTMBHa», paboTa
MHTerpanbHON cocTaBnsowen He BbinonHaeTca npu [NWO-ynpaBneHuu,
HEe3aBMCMMO OTTOrO, BKMOYEHa v yHKuMa 22 unu HeT. Ecnu B gecdAtkax
YCTaHOBMEHO 1, TO NPW JOCTWMXXEHUN NpeaesibHOro 3HaYeHns curHana obpaTHom
CB$I31 BbINOSIHSIETCst paboTa MHTEerpanbHON COCTaBMSIOLLEN.



®DyHKUMNO- HasBaHue [nana3oH HacTPONKnN 3aBoga. Usm.

HanbHbIV KoA, byHKUMU 3Hau.
F10.26 YpoBeHb 0.0 %: 3awuTta HeaKTMBHa 0.0 % o
obHapyxeHus 0.1 % ~ 100.0 %

noTepu curHana
obpaTHoli cBA3M
MA-ynpaenexns

F10.27 Bpewms 3agepxku 0.0c~20.0c 0.0c [a]
obHapyxeHus
noTepu curHana
obpaTHol cBs3u
MA-ynpaenexus

Ecnu obpatHas cBsasb MNO-perynsaTopa MeHbLue 3HaveHusi F10.26, a Bpems
nenctena npeBbiwaeT 3HadeHne F10.27, MY Bblgaét kog owmnbkn EO2E u
OeNCcTByeT B COOTBETCTBMM C BbIOpPaHHbIM  [eicTBMEM  3awuTbl  OT
HeucnpaBHOCTW.

DyHKUMO- HasBaHue [nana3oH HacTPOMKU 3aBog. Uzm.
HanbHbIA KO4 chyHKUMKN 3Hau.
F10.28 NO-ynpasnexve 0: HeakTneHO 0 u]
BO Bpemsi 1: AKTUBHO
ocTaHoBa

WcnonbayeTtcs Ans npoaomxkeHust npouecca MNVA-ynpaBneHus B COCTOSIHAN
oCTaHoBa.

Fpynna F11: MapameTpbi ANs cneyuanbHbIX NPUMEHeHUI

DYHKUMS YaCTOTbI Ka4aHWA NPUMEHSAETCA B NPUBOAHBLIX CUCTEMAX, B KOTOPbIX
TpebytoTca hyHKUMM NepeMeLLeHNs U HamaTbiBaHus. MpuHLUMn 3aknoyaeTcs B
TOM, 4TO BbIXoAHas 4vactota 1Y konebnetcs BBepx M BHWU3 OTHOCUTENbHO
YCTaHOBMEHHOW YacToTbl. AMNNMTyAa kadaHust yctaHaesnmeaetca B F11.00 un
F11.01. Korga F11.01 yctaHoBneH Ha 0, yHKLMSA HeakTUBHa.

Butcpyies AMAHTYAa KauaHHR

wacrora (M) / Aw=Fset'F11.01

Bepxuuit npegen "‘W/ f\
vacroTel \
KauaHus —*\w/r )-d/
Ycranoanenan = - >
wactora UacTora crauka =AW | Bpeys apacranus
1
) Fi1.02 | TPeyronbHo BonHs Bpeus (t)
Hiokwuii npegen ' Y
uactots | PadroH Ha} b= = — >
KauaHs | Bpems ' LIuKn 4acToTbl KayaHus ' !
. a3roHa !
Curvan B ez 5

3anycka ameaneHi

Puc. 6.27 — Unnrocmpayus ¢hyHKYUuU Yacmomal Ka4yaHusi



®DyHKUMNO- HasBaHue [nana3oH HacTPOWNKK 3aBogp. Usm.

HanbHbIN KoA pyHKLMU 3Hau.
F11.00 YcraHoBka 0: OTHOCHTEbHO 0 m]
pexuma 4acToTbl OMOPHON Y4acToTbl
KayaHwusi 1: OTHOCUTENBHO

MaKCUMarbHOW YacToTbl

OTOT NapameTp ucnonb3yeTcs Ans Bbibopa 6a30BoM YacTOThl Ka4aHUs!.

*0: OTHocuTenbHO OMOpHOM uYacToThl (B 3aBucumoctn ot F00.09).
AmMnnnTyAa Kav4aHus 3aBMCUT OT ONMOPHOWN YacCTOThI U ABNSETCA NEPEMEHHON.

*1: OTHOCUTENBHO MaKCUMarnbHOW Y4acTOTbl (MakcUManbHas BbIXOAHAs
yactota F00.03). AMNnuTyaa kavaHus siBMsieTCst NOCTOSAHHOMN.

®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIA KO4 cyHKUMKN 3Hau.
F11.01 Amnnutyaa 0.0 % ~ 100.0 % 0% o

YacTOoTbl Ka4aHus

F11.02 Amnnutyaa 0.0 % ~50.0% 0% [a}
YacToTbl ckayka

OTOT napameTp ucnonb3yeTca AN OnpeAeneHns amnautyabl KavaHus n
amnnnTyAbl 4acToThl CKayka. YacToTa kayaHust orpaHuyeHa BEPXHUM U HKHUM
npeaenom 4acToTbl.

* Ecnm F11.00 = 0, To dhakTnyeckas amnnuTtyda kadaHus AW saensetcs
pesynbTaToM BbIMVUCIIEHNS OMOPHON YacToThbl, yMHOXeHHou Ha F11.00.

* Ecnn F11.00 = 1, 1o dhakTnyeckan amnnutyga kadaHus AW sasnsetcs
pe3ynbTaToM BblMUCIIEHUSI MaKCUMarbHOM YacToTbl, yMHOXeHHoW Ha F11.00.

YacroTa ckadka = amnnuTyga kadanusa AW x F11.02 (amnnuTtyga YacTtoTbl
ckauka).

* Ecnn F11.00 = 0, To 4acToTa ckayka ABrsieTcs nepeMeHHON BENNYMHON.

* Ecnn F11.00 = 1, To YacToTa ckayka SIBMsieTcs NOCTOSAHHOW BENUYNHON.
YacToTa ckayka orpaHuyeHa BEPXHUM U HUXKHUM NPeaenom 4acToTbl.

DyHKLUMO- HassaHnue dyHkunn [vnana3oH HacTPOWKKN 3aBoa. Uam.
HanbHbIV KOA, 3Hau.
F11.03 [MNpogomkuTensbHOCTb 0.0 c~3000.0c 10.0c o

UUKna 4acToTbl
KavaHus

F11.04 KoadhduumeHt 0.1% ~ 100.0 % 50 % o
BPEMEHM HapacTaHust
TPEYronbHo BOMHbI

F11.03 onpegenseTt BpeMsi NOMHOro LMKIa YacToTbl KavyaHus.

F11.04 3apaet npoueHT Bpemenu ot F11.03.

* Bpemsi HapacTaHusl TpeyronbHon BomnHbl = F11.03 (Uukn 4YacToThbl kKavaHus)
X F11.04 (koahdpULMEHT BpeMEHM HapacTaHWsa TpeyronbHON BOSHbI, eauHuua:



c).
» Bpems cnaga TpeyronbHom BonHbl = F11.03 (UMK YacToTbl kavaHus) X (1 -
F11.04 KoadpdpmumeHT BpeMeHn HapacTaHus TpeyronbHOW BOSHbI, €AuHMLA: C).

®DyHKUMNO- HasBaHue [unana3oH HacTPOMNKun 3aBoga. Usm.
HanbHbIN KoA PyHKLUU 3Hau.
F11.05 YcTaHoBneHHas Om~ 65535 m 1000 m u]
AnvHa
F11.06 PakTndeckas Om~ 65535 m om u]
AnvHa
F11.07 Konuuectso 0.1~ 6553.5 100.0 u]

VMMyNbCOB Ha METP

MHdopmaums o paccTosHum cobnpaeTcst umdpoBbIMU BXOAHBIMU KIeMMamMm
(S). F11.06 BbluMCnsieTCA NyTeM AeNeHNs KonnmyecTsa MMMYbCoB, COBpaHHbIX
knemmon S, Ha F11.07 (konnyecTBO MMMyNbCOB Ha METP).

Korga gaktnyeckoe paccrtosiHve F11.06 npeBbilaeT 3afaHHOE 3Ha4YeHne B
F11.05, BbixogHas KremMMa C COOTBETCTBYIOLLEN yHKUMEN nepexoauTt B
cocTosiHue «BKI1». Onepauusi cbpoca paccTosiHUS MOXET BbINOMHSATLCS Yepes
BXOAHYIO Knemmy cC dyHkumen 28. [Ona nonyyYyeHuss [OMOSNHUTENbHON
nHdopmaumm cm. onucanne F06.00 - F06.09.

HasHaubTe anst BXOAHOW Knemmbl (hyHKUMIO 27 Anst nogcyera MMMynbCOoB.
Ecnu yactota nMnynbcoB Bbicokasi, He06xoaumo ncnonb3osatb HDI.

®DyHKLMO- HasBaHue [nana3oH HacTPOWNKu 3aBog. Uzm.
HanbHbIA KOog OyHKLUK 3Hau.
F11.08 YcraHoBneHHoe 1~ 65535 1000 =

3HaYeHe cHeTuMKa
(ocTaHoBKa cyeTymMKa)

F11.09 YcraHoBneHHoe 1~ 65535 1000 =
3HaYeH1e cHeTymKa
(npopomxkeHne
cyeTymka)

CyeTumnk paboTaeT no curHanam, NOCTynaloLMM Ha Knemmy UMMynbCHOro
Bxoga HDI (dbyHkuma 25). Ecnu yactoTa MmnynbcoB BbiCOKasi, He06xoaMmo
ucnone3osatb HDI.

Korga 3HayeHne cyeTymka AocTUraeT ycTaHoBreHHoro 3HayveHns (F11.08),
KrneMMa BbIXOAa, KOTOpow HasHayeHa dyHKums 10 (BOCTUrHYTO yCTaHOBMEHHOE
3HayeHne cyeTumka), nepexoauT B cocTosHne «BKI». 3atem cuetumk
npekpaluaeT cyeT. Korga 3HayeHve cyeta 4OCTUraeT Ha3Ha4YeHHOro 3Ha4YeHus
(F11.09), knemma BbIxofda, KOTOPOW HasHaveHa dyHKuus 11 (BOCTUrHYTO
Ha3Ha4YeHHoe 3HayeHve cyeTymka), nepexoaut B coctosHue «BKIl». 3atem
cYeTUMK npoforkaeT cyvTaTb, Nnoka He OyaeT AOCTUrHYTO YCTaHOBIEHHOe
3HaudeHuve cyeTa. F11.09 gomkeH 6bITb MeHbLUe unu paseH F11.08.



Bxop uucna umnynscos HDI 1 2 3 4 5 6 7 8 9

3apaHHoe konuyectso MO1 [—L
Pene npeaycMoTpeHHoro
Konuyectsa

Fpynna F12: ®yHkunn MHOoroctyneH4yaroro pexuma m NNK

MHoroctyneHyaTbli  peXum UMeeT MHOXeCTBO yHKuuA. [lomumo
MHOFOCTYMEHYaToro pexumMa YyrnpaBfieHUsi CKOPOCTW, MOXHO WCMOMb30BaTb
ONs HACTPOMKM UCTOYHMKA HanpshkeHust pasgenbHoro U/f n Hactpoiikn MUI-
npouecca. Kpome Toro, MHOroctyneH4aToe ynpaereHve MMeeT OTHOCUTENbHbIE
3HaYeHus1.

DyHKUMO- HasBaHue [nana3oH HacTPOWKN 3aBog. Uzm.
HanbHbIW KOA cyHKUMKN 3Hau.
F12.00 Pexum okoHyaHust | O: BeinonHeHwe ogHoro uvkna | O [a}
uukna MK paboTbl 1 ocTaHoB

1: BbINonHeHWe ogHOro uykna
paboTbl U NPOAOIKEHNE
paboTbl Ha nocneaHen
cKopocTn

2: HenpepbiBHas UMKNYHas
pabota

MK mMoxeT 6bITb MO0 NCTOYHMKOM HacCTOTbl, OO NCTOYHMKOM HaMNPSDKEHUS,
pasgenbHoro U/f. Korga B kayecTBe WCTOYHMKA 4YacTOTbl MCMONb3yeTcs
npocton MK, To nonoxuTenbHble Unu oTpulaTenbHble 3Ha4YEeHNs NapamMeTpoB
ot F12.02 po F12.17 onpegensatoT HanpaBneHve ABwkeHus. Ecnv 3HayveHus
napameTpa oTpuuaTenbHble, 3TO O3Ha4vaeT, uto MY pabotaeT B obpaTtHOM
HarnpaBneHuu.

Hanpaenenve A

pabotel F12.19 F12.2:1

— F12.16

F12.04
REEE-- \
F12.02 | | BN 127
> Bpews (t)
F12.18
Beixog MO1 vnm PENE J

L
Nmnynecel 250 mc

Puc. 6.28 — HanpaeneHue pabomsi M4



®DyHKUMNO-
HanbHbLIN KOO

F12.01

HasBaHue yHKUMMU

Henctaue MIK npn
OTKIIOYEHNN NUTaHNS
1Nn ocTaHoBe

[nana3oH HacTPOWNKK

EAnHuubI: coxpaHeHue
Tekywen ctynenu MIK
nocne CHATUS NUTaHWA
0: OTkrtoveHo

1: BkrtoyeHo

[lecsTku: coxpaHeHve
TekyLen ctynenu MJK
nocne ocraHosa

0: OTkntoveHo

1: BrntoyeHo

3asogp.

3Hau.

00

Uam.

Ecnu B paspsige eguHuy yctaHosneHa 1, 1o MY 3anoMuHaeT TekyLuyto
4YacToTy A0 OTKIIOYEHWS NUTAHUS U NPOJOIKUT paboTy C 3TUMU 3HAYEHUAMU
nocne nogayn nutauusa. Ecnu B paspsge eauHuy yctaHosneHd 0, to MY
nepesanyctut npouecc MJIK nocne BknioyeHus. Ecnn B paspsige AecsTkoB
yctaHoBrieHa 1, To Y 3anoMuHaeT Tekyllyld 4acTOTy NpuM OCTaHOBE U
npogomknT paboTy C 3TMM 3Ha4YeHWEM Mocre NOBTOPHOro 3anycka. Ecnu B
paspsige gecsitkoB yctaHoBreH 0, To MY nepesanyckaeT npouecc MNJIK nocne

NMOBTOPHOW NoAaqn KOMaHabl Mycka.

®DyHKUMO-
HanbHbIA KOA4

F12.02

F12.03

F12.04

F12.05

F12.06

F12.07

HasBaHue dyHKUMMU

CkopocTb cTyneHu 1
MHOrOCTyNeH4YaToro
pexwuma unu MNIK

CkopocTb CTyneHu 2
MHOrOCTyNeH4YaToro
pexwuma unu MK

CkopocTb cTynenu 3
MHOrOCTYyMneH4aToro
pexwuma unu MNIK

CkopocTb cTyneHu 4
MHOFOCTyneH4aToro
pexwuma unu MNIK

CkopocTb CTyneHn 5
MHOrOCTYNeH4YaToro
pexwuma unu MK

CkopocTb CTyneHu 6
MHOFOCTyneH4aToro
pexvma vnu MIK

[unana3oH HacTPonkun

-100.0 % ~ 100.0 %

(oT 3HayeHus
MaKcUMarnbHO YacToTbl
F00.03)

-100.0 % ~ 100.0 %

(OT 3Ha4yeHus
MaKcUMarnbHO YacToTbl
F00.03)

-100.0 % ~ 100.0 %

(OT 3HaveHus
MaKkcMManbHOW YacToTbl
F00.03)

-100.0 % ~ 100.0 %

(OT 3HaveHus
MaKkcMManbHOW YacToTbl
F00.03)

-100.0 % ~ 100.0 %

(OT 3HaveHus
MaKcMMarnbHOW 4acToTbl
F00.03)

-100.0 % ~ 100.0 %

(OT 3HaveHus
MaKcMMarnbHOW 4acToTbl
F00.03)

3asogp.
3Hau.

0%

0%

0%

0%

0%

0%

Uam.



F12.08 CkopocTb CTynenu 7 -100.0 % ~ 100.0 % 0%
MHOroCTyneH4aToro (oT 3HaveHns
pexwuma unu MK MaKkCUManbHOW YacToTbl
F00.03)
F12.09 CkopocCTb CTyneHn 8 -100.0 % ~ 100.0 % 0%
MHOrOCTYMeH4YaToro (oT 3HaveHns
pexwuma unu MK MaKkCUManbHOW YacToTbl
F00.03)
F12.10 CkopocTb CTyneHn 9 -100.0 % ~ 100.0 % 0%
MHOrOCTYMeH4YaToro (oT 3HaveHns
pexwuma unu MK MaKkCUManbHOW YacToTbl
F00.03)
F12.11 CkopocTb -100.0 % ~ 100.0 % 0%
cTynexn 10 (oT 3HaveHus
MHOrOCTyneH4aToro MaKkCMManbHOW 4acToTbl
pexwuma unu MNIK F00.03)
F12.12 CkopocTb -100.0 % ~ 100.0 % 0%
cTyneHn 11 (oT 3HaveHus
MHOrOCTYNeH4aToro MaKkCMManbHOW 4acToTbl
pexuma mnu MK F00.03)
F12.13 CkopocTb -100.0 % ~ 100.0 % (o1 0%
cTyneHun 12 3HaYeHus
MHOrOCTYNeH4aToro MakcumManbHou
pexuma unu MK YactoTbl F00.03)
F12.14 CkopocTb -100.0 % ~ 100.0 % 0%
cTynexun 13 (oT 3HaveHus
MHOrOCTYNeH4aToro MaKCUMarbHOW 4acToTbl
pexuma unu MK F00.03)
F12.15 CkopocTb -100.0 % ~ 100.0 % 0%
cTynexun 14 (oT 3HaveHus
MHOrOCTYNeH4aToro MaKCUMarbHOW 4acToTbl
pexuma unu MK F00.03)
F12.16 CkopocTb cTynenn 15 | -100.0 % ~ 100.0 % (ot 0%
MHOFOCTyneH4aToro 3HAYeHUst MakcUMarnbHo
pexwuma unu MNIK yacToTbl F00.03)
F12.17 CkopocTb cTynenn 16 | -100.0 % ~ 100.0 % (ot 0%
MHOFOCTyneH4aToro 3HAYeHUst MakcUMarnbHo
pexuma unu MNJK yacToTbl F00.03)

MHorocTyneH4aTbIi  peXumM MOXET MCMomnb30BaTbCA AN HAaCTPOWKM
YyacToTbl, pasgenbHoro HanpskeHus U/f n npouecca MAO. MHoroctyneHyatoe
ynpasneHne npefocTaBnseT OTHOCUTENbHblE BENMUYMHBLI B AMana3oHe OT
-100.0 % Ao 100.0 %. Mexay CTyneHs M1 MOXHO NnepekntiodaTbCs Npy NOMOLLM
pa3nunyHbIX KOMBMHaLMIA LMPOBLIX kneMm. [100pobHee cM. onucaHue 2pynrbl
FO06.
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®DYHKLMO- HassaHnue dyHkunn [vnana3oH HacTPOWkKn 3aBoa. | Mam.
HanbHbIN KOA, 3Hau.
F12.18 Bpewms BbinonHeHust 0.0 ¢ ~ 6500.0 ¢ (Unn Y, 00c() | o
ctynenu 1 (MNK) B 3aBYCMMOCTM OT 3HAYEHNS
F12.50)
F12.19 BapwuaHT BpemeHu 0~3 0 o
pasroHa/3amesneHus
ans ctynenu 1 (NNK)
F12.20 Bpewms BbinonHeHust 0.0 ¢ ~ 6500.0 ¢ (Unn Y, 00c() | o
ctynexu 2 (MNK) B 3aBMCMMOCTM OT 3HAYEHNS
F12.50)
F12.21 BapwuaHT BpemeHu 0~3 0 a]
pasroHa/3ameneHus
ans ctynenu 2 (MNK)
F12.22 Bpewms BbinonHeHnst 0.0 ¢ ~6500.0 ¢ (Unn Y, 00c() | o
ctynenn 3 (MNJIK) B 3aBMCMMOCTM OT 3Ha4YeHusa
F12.50)
F12.23 BapwuaHT BpemeHu 0~3 0 a]
pasroHa/3ameaneHus
ans ctynexu 3 (MNK)
F12.24 Bpems BbInonHeHns 0.0 ¢~ 6500.0 ¢ (Mnun y, 00c) | o
ctynexu 4 (MNK) B 3aBYCUMOCTM OT 3HAYEHWsI
F12.50)
F12.25 BapuaHT BpemeHu 0~3 0 o
pasroHa/3ameaneHvs
ans ctynenu 4 (MNK)
F12.26 Bpems BbInonHeHns 0.0 ¢ ~ 6500.0 ¢ (unn v, 0.0c() | o
ctynenu 5 (MNK) B 3aBMCUMMOCTY OT 3HaYeHus
F12.50)
F12.27 BapwuaHT BpemeHu 0~3 0 =]
pasroHa/3ameaneHus
ans ctynexu 5 (NNK)
F12.28 Bpemsi BbINONHeHus 0.0 ¢ ~ 6500.0 ¢ (Mnun v, 00c(M) | o
ctynexu 6 (MNK) B 3aBUCUMOCTV OT 3HaUYeHUs
F12.50)
F12.29 BapuaHT BpemeHu 0~3 0 o
pasroHa/3ameaneHust
ans ctynexu 6 (MNNK)
F12.30 BpeMmsi BbINoONHeHUst 0.0c~6500.0c (ununy, B 0.0c(M) | o
ctynenu 7 (MNK) 3aBWCYMOCTU OT 3HAYEHUS
F12.50)
F12.31 BapuaHT BpemeHu 0~3 0 o
pasroHa/aameaneHust
ans ctynenu 7 (NNK)
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F12.32 Bpemsi BbINonHeHust 0.0 ¢ ~ 6500.0 ¢ (unn v, 00c() | o
ctynexu 8 (MJIK) B 3aBMCMMOCTM OT 3HaYEHUS
F12.50)
F12.33 BapwuaHT BpemeHu 0~3 0 o
pasroHa/3ameaneHust
ans ctynenu 8 (MNK)
F12.34 Bpewms BbinonHeHust 0.0 ¢~ 6500.0 ¢ (nnmn y, 0.0c() | o
ctynenu 9 (MNK) B 3aBMCMMOCTM OT 3Ha4YeHUA
F12.50)
F12.35 BapwuaHT BpemeHu 0~3 0 o
pasroHa/3amesneHus
ans ctynenun 9 (MNK)
F12.36 Bpems BbinonHeHust 0.0 ¢~ 6500.0 ¢ (Unmn y, 0.0c() | o
ctyneHu 10 (MNJIK) B 3aBMCMMOCTY OT 3HaYeHus
F12.50)
F12.37 BapwuaHT BpemeHu 0~3 0 a]
pasroHa/
3amepnneHvs Ans
ctynexu 10 (MI1K)
F12.38 Bpems BbinonHeHust 0.0 ¢~ 6500.0 ¢ (nnn v, 0.0c() | o
ctynenun 11 (MNK) B 3aBMCHMOCTHU
OT 3HaveHus F12.50)
F12.39 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameaneHus
Aansa ctynexn 11
(NJIK)
F12.40 Bpems BbInonHeHns 0.0 c~6500.0 ¢ (Mnmn v, 00c() | o
ctynexu 12 (MNK) B 3aBMCHMOCTH
OT 3HaveHus F12.50)
F12.41 BapuaHT BpemeHun 0~3 0 o
pasroHa/3aMeaneHus
Ans ctynexn 12
(NJIK)
F12.42 Bpems BbInonHeHus 0.0 ¢ ~6500.0 ¢ (unn v, 0.0c() | o
ctynexn 13 (MNK) B 3aBMCHMOCTH
OT 3HayeHus F12.50)
F12.43 BapuaHT BpemeHun 0~3 0 =]
pasroHa/3ameaneHvs
ans ctynexn 13
(NJIK)
Fl12.44 Bpemsi BbINonHeHUs 0.0 ¢~6500.0 ¢ (nnn v, 00cM) | o
ctynenu 14 (MNK) B 3aBMCHMOCTU
OT 3HayeHust F12.50)
F12.45 BapuaHT BpemeHn 0~3 0 o
pasroHa/aameaneHust
ans ctynexun 14
(NJIK)
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F12.46

CKOpOCTH CTyneHn 1

B napameTpax F12.02 n .a.
1: Axarnorobiii Bxog All

2: AHarorosbivi Bxog Al2

3: AHanorosbivi Bxog Al3
(chyHKUMS OTCyTCTBYET B
LCI(S) n LCI-GY/PY-1)

4: BbICOKOYACTOTHbIN

MMMy nbCHbIV BXoAa HDI
(dbyHKUMsA oTCyTCTBYET

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

5: NNO-ynpasnexve

6: KHomku naHenu
ynpaeneHus nnm umdposble
KneMmbl «Beepx»

nnn «Buua» (F00.10)

Bpewmsi BbInonHeHust 0.0 ¢~6500.0c (unn v, 00cM) | o
ctynenu 15 (MIK) B 3aBMCHMOCTU
OT 3HayeHust F12.50)
F12.47 BapunaHT BpemeHu 0~3 0 o
pasroHa/3ameaneHns
Ansi ctynexnu 15
(MNK)
F12.48 Bpewms BbinonHeHus 0.0 ¢~ 6500.0 ¢ (nnn v, 00c() | o
ctynenu 16 (MNK) B 3aBMCHMMOCTHU
OT 3HayeHus F12.50)
F12.49 BapuaHT BpemeHun 0~3 0 m]
pasroHa/3ameaneHus
ANs cTynexn 16
(MNK)
F12.50 EanHnubl Mamepenus 0: CekyHabl 0 o
BpeMeHn B 1: Yacol
MHOFOCTYNeH4YaToM
pexume
F12.51 WcTouHWK 3apanns 0: MocTosiHHOE 3HayeHve 0 o

Mpy nomowm pasHbIX KOMOWMHALMA MOXHO NepeknovaTbCs Mexay
pPa3nMyHbIMU UCTOYHUKaMK 3aaHUst ONOPHOTO cUrHana.

Fpynna F13: MNapameTpbl KOMMYHUKALIMOHHOIO
npoTtokona ModBUS RTU

DyHKUMO- HasBaHue [nana3oH HacTPOMNKn 3aBoga. Uam.
HanbHbIA KoL pyHKLMK 3Hau.
F13.00 TNokanbHbIN agpec 0: lnpokoseLatenbHbIN 001 [u}
yCTpOMCTBa B CETU appec
Modbus RTU 001 ~ 247
INSTART® 166




F13.01 CkopocTb 06MeHa
[aHHbIMU

0: 300 6ut/c 5 o
1: 600 6ut/c

2: 1200 6ut/c

3: 2400 6ut/c

4: 4800 6ut/c

5: 9600 6ur/c

6: 19200 6uT/C

7: 38400 6uT/c

8: 57600 6ut/c

9: 115200 6ut/c

CxopocTb nepefaum ycrporictea-MACTEPA u MY gormkHa GbiTe 0AMHAKOBOW,
MHaye cBA3b He OyaeT ycTaHoBMeHa. Yem Bbille CKOPOCTb nepefayn, Tem
BbILLE CKOPOCTb peakuun CUCTEMBI.

®DyHKUMO- HasBaHue [unana3oH HacTPonkun 3aBoa. | Uam.
HanbHbIW KOA OyHKLMUU 3Hau.
F13.02 dopmaT AaHHbIX 0: 8-N-2 3 o
npotokona Mod- 1:8-E-1
BUS RTU 2:8-0-1
3:8-N-1

dopmaTt AaHHbIx ycTporictBa - MACTEPA n MY pgomkeH coBnapatb, B
NPOTMBHOM Cry4ae CBA3b He ByAeT ycTaHOBreHa.

®DyHKLMO- HasBaHue [unana3oH HacTPoMnkun 3aBoa. | Uam.
HanbHbIN koA yHKUMUN 3Hau.
F13.03 3apepxka otBeTa 0 Mc ~ 20 mc 20 u]
F13.04 Bpems 0.0 c (3awuTa oTkMNoYeHa), 0.0 o
cpabaTbiBaHWs 0.1c~60.0c
3aLunThI Mo

OTKIMHOYEHUIO CBA3U

F13.05 Bri6op npoTokona 0: HectaHgapTHbIn 1 u]
CBA3N NpOTOKON CBS3N
1: CTaHaapTHbI NPOTOKON CBA3N

F13.06 To4HOCTb 3agaHus 0:0.01A 0 u]
TOKOBbIX BEMUYUH 1:0.1A
npy CYUTBIBaHUN
AaHHbIX No
npotokony ModBUS
RTU

Fpynna F14: MapameTpbl nponsBoguTens™

*Mpw ncnonb3oBaHUM NNaTkl paciumpenus LCI-DP B MeHio MMeeTcs ABe rpynnsl napameTpos F14:
rpynna, 4To creayeT cpady nocne rpynnbl F13, 0THOCUTCA K MCNOMNL30BaHUIO CETEBOrO NPOTOKONa
Profibus DP

Bonee nogpobHo — cm. MIHCTpykumio ansa nnatel pacumpenus LCI-DP



https://instart-info.ru/upload/iblock/cb7/l80fsi28kb7465j0oqvoo0c5ixsj4cge/Instruktsiya_Profibus_LCI_DP.pdf

Ipynna F15: MapameTpbl anekTpoasuratens 2

B cepun LCI MOXHO nepeknioyaTbcs Mexay AByMs Habopamy napaMeTpoB

sneKTponsmraTeneVl. Onucaxue aHanorn4Ho onncaHuo napameTpoB
anekTpoasuratens 1 (cm. epynny F02).
DyHKuMO- HasBaHue [vana3oH HaCTPOMKM 3aBoa. Usm.
HanbHbIA KOA chyHKUMKN 3Hau.

F15.00 Tun 0: CTaHaapTHbIN 0 ]
anekTpoaBuUratens | aCMHXPOHHbI
2 anekTpoasuraress

1: OnekTpoasuraTenb,
afanTMpoBaHHbIN Anst
paboTbl C YaCTOTHbIM
npeo6pasosatenem (AQYP)

F15.01 HomuHanbHas 0.1 kBT ~ 1000.0 kBT BaBucut ]
MOLLHOCTb  3reK- or
Tpoasuratens 2 mogenu

F15.02 HomMuHanbHasa 0.01 'y ~ F00.03 3aBueut [ ]
yactota anek- or
Tpoaswuratens 2 mMogenu

F15.03 HomMuHanbHasa 1 06/MWH ~ 65535 06/MUH 3asucut ]
CKOPOCTb BpaLLe- or
HUS aneKTpoaBura- mMogenu
Tensa 2

F15.04 HomMuHanbHoe 1B~ 2000B 3aBucut [ ]
HanpspkeHue arnek- or
Tpoasuratens 2 mogenu

F15.05 HomuHanbHein Tok | 0.01 A~655.35A 3asucut []
aCUMHXPOHHOTO 3nek- | (MoLHocTb MY <55 kBT) or
Tpoasuratens 2 0.1 A~65535A Moaenu

(moLuHocTb MY > 55 kBT)

F15.06 ConpoTtuenexve 0.001 Om~65.5350m (N4 3asucut ]
o6MoTOK cTaTopa < 55 kBT) ot
ACUHXPOHHOTO 0.001 Om ~ 6.5535 Om moZenmu
anekTpogsuratens 2 | (MY > 55 kBT)

F15.07 ConpoTtuenexve 0.001 Om ~ 65.535 Om 3aBu- ]
o6MOoTOK poTopa (mowyHocTb MY < 55 kBT) cuT oT
ACUHXPOHHOTO 0.001 Om ~ 6.5535 Om Moaenun
anekTpoasuratens 2 | (mowHocTb MY > 55 kBT)

F15.08 MHAOYKTMBHOCTL 0.01 MMH ~ 655.35 MH 3aBu- n
paccesiHusi anek- (moLyHocTb MY < 55 kBT) cuT oT
TpoaBwuratens 2 0.001 MI'x ~ 65.535 MI'H Moaenun

(moLHocTb MY > 55 kBT)

F15.09 BsaumHas 0.01 MIH ~ 6553.5 MIH 3aBu- [
VHOYKTUBHOCTb (moLHocTb MY < 55 kBT) cuT oT
anektpoasuratensi 2 | 0.001 M1 ~ 6553.5 MI'H Moaenun

(moLyHocTb MY > 55 kBT)
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F15.10 Tok xonoctoro xoga | 0.01 A ~ F15.05 3aBu- [
anekTpogsuratens 2 | (mowyHocTb M4 < 55 kBT) cuT oT
0.01 A~ F15.05 Moaenn
(mowHocTb MY > 55 kBT)
F15.27 Twvn aHkodepa 0: ABZ vHKpeMeHTanbHbI 0 [ ]
1: UVW uHKpeMeHTarnbHbli
F15.28 BbiGop Tuna nnatel | 0: QEP1 0 ]
PG
F15.29 Konuuectso 1~ 65535 2500 [ ]
VUMNyNbCOB Ha
obopoT
F15.30 MocneposatensHo | O: Mpsmas 0 [
cTb a3 AB 1: O6parHas
9HKogepa ABZ
F15.31 Yron yctasku 0.0°-359.9° 00° [
3HKoZepa
F15.32 MocnepoBatensHo | O: Mpsamas 0 ]
CcTe has UVW 1: O6patHast
aHkogepa UVW
F15.33 Yron 0.0°-359.9° 0.0° ]
cMeLLeHnst
patymnka UVW
F15.36 Bpewms 0.0 c: Her 00c []
obHapyxeHus 0.1c~10.0c
o6pbiBa 06paTHOM
CBSI31 MO CKOPOCTU
F15.37 NaoeHTudmkaums 0: HeT pevicteuns 0 ]
napameTpoB 1: CraTtnyeckas
anekTpoasuratens 2| naeHtTudmkaums
2: MonHas wpeHTudukaums
F15.38 KoadpcpuumeHnt 1~ 100 30 o
nponopLMoHanb-
HOCTU KOHTYypa
ckopocTu 1
F15.39 Bpems 0.01¢c~10.00c 0.50c o
MHTErpypoBaHus
KOHTYpa ckopocTy 1
F15.40 YacrtoTta 0.00 'y ~ F15.43 5.00 My o
nepeknioyeHns 1
F15.41 KoadpcpuumeHt 1~ 100 20 o
NPONOPLIMOHANBHOTO
yBeNUYeHs KOHTypa
ckopocTu 2
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F15.42 Bpems wuHTerp- 0.01¢c~10.00c 1.00c o
MpOBaHUsl OTKITO-
HEeHUIN KOHTYpa
CKOpOCTH 2
F15.43 Yacrota F15.40 ~ F00.03 10.00My | o
nepeknioyeHns 2
F15.44 MoBbliweHve 50 % ~ 200 % 100 % o
MOMEHTa npun
BEKTOPHOM
ynpaeneHum
F15.45 Bpewms 0.000 ¢c~0.100 ¢ 0.000¢c o
UnNbTPOBaHUS
KOHTYpa CKOpOCTH
F15.46 KoadpcpuumeHnt 0~ 200 64 u]
nepeBo3byxaeHns
NP1 BEKTOPHOM
ynpaeneHum
F15.47 WcTouHuk 3apanus 0: dukcrpoBaHHoe 0 o
MaKCUMarnbHoro 3HayYeHue B NnapameTpe
MOMeHTa Ans F03.10
pexuma 1: AHarorosbIvi Bxoa All
ynpasneHus no 2: AHarorosbivi Bxog Al2
CKopocTH 3: AHarioroBbivi Bxog Al3
(dbyHKUMA OTCyTCTBYET B
LCI(S) n LCI-GY/PY-1)
4: BbICOKOYaCTOTHBbI
UMMy NbCHbIN BXoa HDI
(dpyHKUMS oTCyTCTBYET
B LCI(S) n LCI-GY/PY-1)
5: KOMMyHUKaLIMOHHBIN
npotokon ModBUS RTU
6: MuHumym 13 All, Al2
7: Makcumym u3 All, Al2
F15.48 OrpaHuyeHve 0.0 % ~ 200.0 % 150 % 3a-
MOMeHTa Ansa BOA-
pexuma ckoe
ynpaenexua no
CKOPOCTU
F15.51 MponopumroHans- 0 ~ 60000 2000 o
HbI KO3hpULMeHT
BO36YXaOEHWs
KOHTYpa ToKa
F15.52 KoadpcpuumeHnt 0 ~ 60000 1300 o
MHTErpupoBaHna
BO36YXOEHWS
KOHTYypa ToKa
F15.53 MponopuuoHans- 0 ~ 60000 2000 u]
HbI  KO3thcpuLmeHT
YCUNEHNst MOMEHTA
KOHTYypa ToKa
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F15.54 KoadhdpuumeHt 0 ~ 60000 1300 o
VHTErpupoBaHus
MOMeHTa
KOHTYpa TOKa
F15.55 WHTerpansHoe 0: HeakTusHo 0 =
CBOWCTBO KOHTYpa 1: AKTUBHO
cKopocTn
F15.61 MeTop ynpasnenus | O: BektopHoe ynpaeneHue c 0 o
CKOPOCTbIO Pa30OMKHYTbIM KOHTYPOM
3neKTpo- 1: BekTOpHOE ynpaBneHvne ¢
nasuratens 2 3aMKHYTbIM KOHTYPOM
2: CkansipHblii MeToq,
F15.62 BbiGop BpemeHu 0: AHanorn4Ho 0 o
pasroHa u 3amen- | anekTpogsurarento 1
TIeHUa 3nekTpo- 1: Bpems pasroHa u
asuratens 2 3amennenvs 1
2: Bpewms pasroHa n
3ameanexus 2
3: Bpems pasroHa n
3ameanexusa 3
4: Bpems pasroHa n
3ameanexusa 4
F15.63 MoBbiweHne 0.0 %: (aBTOMaTUYECKOE 3aBucut o
KpyTSiLLEro NOBbILLEHWE MOMEHTA) ot
MomeHTa anekTtpo- | 0.1 % ~ 30.0 % moaenu
nsuratens 2
F15.65 KoadbcbmumeHt 0~ 100 3aBucut o
nopaenexns ot
konebaHnus U/f moaenu
anekTpoasuratens 2

Fpynna F17: MapameTpbl MOHUTOPUHra

pynna napameTtpoB F17 wucnonb3dyeTcss ANs KOHTpONs WHdopMaumn
0 paboyeM cocTosiHuM npeobpa3oBaTensi 4YacToTbl, MONb3oBaTeNM MOryT
yCTaHOBUTb Tpebyemble napameTphbl, KOTOpble MOXHO BbICTPO 0TOGPa3nTh Ha
VHAMKaTope ANns OTNagku n obcnyXnsBaHms.

[aHHas rpynna napaMeTpoB MOXEeT OTCyTCTBOBaTb B 3aBMCUMOCTU OT
Bepcun MO. Mpu oTCyTCTBMM O@HHOW rpynnbl PEKOMEHAYEM MOoNb30BaTbCst
napameTtpamu rpynnsl FO8 (F08.03, F08.04, F08.05).

DyHKUMO- HasBanue [unana3oH HacCTPOMNKN 3aBoga. Usm.
HanbHbIN KOO pyHKLMK 3Hau.
F17.00 Pabouas yactota .
F17.01 OnopHas YactoTa .
F17.02 BbIxogHoM TOK .
F17.03 BbixogHoe .
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HanpsxeHue
F17.05 BbIxogHast MOLLHOCTb,
F17.06 BbIXOAHOW KpYTSALLMIA
MOMEHT Npun
HOMWHarbHOM TOKe
ny
F17.07 HanpsbkeHue 3BeHa
NOCTOSIHHOTO TOKa
F17.08 OnopHbIn
curHan NAA-
ynpaeneHus
F17.09 CurHan obpaTtHoii
ceasu M-
ynpaeneHus
F17.10 CocTosiHue
LMcpOoBbLIX BXOA0B
F17.11 CocTosiHne
LMpPOBbIX
BbIXOL0B
F17.12 Hanpsbkenve All
F17.13 Hanpsbkenve Al2
F17.14 Hanpsbkenne Al3
F17.15 3HaueHune cyeTymuka
F17.16 3HauyeHue anvHbl
F17.17 CryneHb MNK
F17.18 Yacrota
BbICOKOCKOPOCTHOTO
MMMyNbCHOro BXoAa
HDI (eanHnua
namepenus 0.01 My)
F17.19 PacueTHoe 3HaueHve
CKOpOCTY ABUraTens
F17.20 OcraBuweecs
Bpems paboTbl
F17.21 HanpsikeHne All
[0 KoppeKkuun
F17.22 HanpsikeHuve Al2
[0 Koppekuun
F17.23 Hanpskenue Al3
[0 KoppeKuun
F17.24 TNnHeiHas ckopocTb
F17.25 Bpewms
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BKNOYeHnA
nuTaHna

F17.26

Bpewmsi pa6otbl

F17.27

YacToTa, 3apaHHas
c
BbICOKOCKOPOCTHOTO
MMy NbCHOTO
Bbixoga HDO
(eamHuua
namepenus 1 'u)

F17.28

Yacrorta,
3agaHHas c
npoToKona CcBA3n
Modbus RTU

F17.29

PakTnyeckas
CKOpPOCTb
obpaTHol CcBA3U

F17.30

YacrtoTta Ha
MNCTOYHWUKE
3afaHua 4acToTbl
A

F17.31

YacroTa Ha
MCTOYHMKE
3aflaHna 4acToTbl
B

Fpynna F26: HacTpoika NoXapHoro pexuma

[aHHas rpynna napameTpoB AeVicTBUTENbHA TOMbKO AN Modenen cepum
LCI c nopaepxkov NoOXapHOTro pexuma (OKOH4YaHWe Ha3BaHUst MOAENu CornacHo
cucteme o6osHayveHnn «— FM»)

pexuma

®DyHKLMO- HasBaHue dyHkuun [unana3oH HacTPOWNKK 3aBog. Uam.
HanbHbIV KoA, 3Hau.
F26.00 BbiGop noxapHoro 0: YacToTa 3apgaetcs 0 o

F00.06, ynpaBneHve
MyCKOM W OCTAHOBOM
3apaetcs F00.01

1: YacroTa 3apgaetcsa
F26.01, octaHoB
onpegensaTca
pasMblkaHWeM Knemmbl
MOXapHOTro pexumMa unm
KINeMMOoW aBapuiHOro
ocTaHoBa

2: YacToTta 3agaetcsa
F26.01, ocTtaHoB
HEBO3MOXeEH
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F26.01 OnopHas YacTtoTa 0.00 'y ~ F00.03 0.00 'y o
NOXapHOro pexvMa

MnaBsa 7. YnpaBneHus No KOMMYHWUKaLMOHHbIM NPOTOKOMaM
7.1 KommyHuKaLMOHHbIN npoTokon Modbus RTU

MpeobpasoBatenn uyactotel cepun LCI (LCI(S)) nopaepxwvBatoT
CTaHgapTHeIM npoTokon cBasv Modbus RTU. C nomolybio KOHTponnepa
unu MK MOXHO ynpaBnaTb YCTPOMNCTBOM, a TakkKe W BbIMOMHATE MOHUTOPUHT
napameTpoB. [pexae, Yem ncnonbL30BaTh coeauHeHne no npotokony Modbus
RTU, o3HakombTeCh CO cnepyoLLein nHchopmMaumein o 6e3onacHocTy.

Korga ynpaBneHne npeobpasoBatenieM  4acToTbl  MPOM3BOAUTCS
OWCTaHUMOHHO, ybeautechb, 4To Bbl cobniopaeTe TexHuKy 6GesonacHOCTM.
O6s13aTeNbLHO coobLWUTE NepcoHany, uMmetowemy goctyn K MY, 4To oH MoxeT
ObITb 3anyLleH B N0GOA MOMEHT.

— B naHHol rmaBe Bce 3Ha4YeHWs C MHOEKCOM «h» nokasbiBaloT, YTO

E AaHHOe 3Ha4yeHve ykasaHO B LIeCTHaAUaTepuU4HON cucteme

= | cuucnenus (hex). Ecnun nHpekca HeT, 3Ha4WT, 3HAYeHVEe yka3aHo B
AECATUYHON cucTeme cuucneHus (dec).

Cepust LCI nmeeT OBa ceTeBbIX pexuma: pexum Master/Slaves n pexxum
Master/Slave.

l RS232

Puc. 7.1 Cemesol pexum Master/Slave

—
RS232 gu;!
RS485 |~~<

I 1 3

R TS TN T PP U
nu1 m| N4n [ nu1 | [ nu2 | | nun

Puc. 7.2 Cemesou pexxum Master/Slaves




dopmMaT AaHHbIX No ymonyaHuto: E-8-1 (4eTHocTb, 8 OWT AaHHbIX, 1
KOHeYHbIn 6uT), 19200 6uT/Cc. HacTpoiikn napameTpoB CBSA3W BbIMOMHAETCS B
dyHKUMoHanbHoM rpynne F13.

7.1.1 CTpyKkTypa coobLieHms

MpoTokon ModBUS BkntovaeT ABa Buaa pexuma nepegadm (pexvm RTU n
ASCII), LCI nopaepxwuBaeTt Tonbko pexum RTU, cooTBeTCTByHOLMNE AaHHblE
cnegyowve:

GaiTbl: 1 cTapToBbIN 6UT, 8 BUTOB AaHHbIX, KOHTPOSbHbIA OGUT U KOHEYHbIN
6uT. MpKn HaNM4MM NPoBEPOYHOro BuTa 1 GUT NPOBEPKN YETHOCTU/HEHYETHOCTU 1
1 koHeuHbI 6uT. Korga Ut YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEeYHbIX buTa.

CTAPTOBbIN BUT MPOBEPOYHbLIN KOHEYHbIN
BUT BUT BUT

B pexkume RTU coobLueHune Bceraa MMeeT MHTepBan BpeMeHu nepegaym He
MeHee 3,5 6aviToB B Havane. CTpykTypa coobLLeHNI (3anpoc/oTBET) nepegaeTcs
B CriegytoleM nopsiake: agpec MallvHbl, KOA KOMaHabl onepauuv, AaHHble
n koHTponbHoe cnoso CRC. lNMepepaya kaxporo Ganta ocyLiecTBnseTcA B
LecTHaguatepuyHom copmate. PopmaT AaHHbIX CreayoLLni:

®dopmaT nepegaum gaHHbix Modbus RTU

MpoBepka
CRC

CrapT-6ut Anpec Peructp HaHHble Cron-6ut

1.[na onpegeneHnss Havana CcooOLeHWss  ucronb3yeTcst  naysa
NPOAOIKUTENBHOCTBLIO HE MeHee 3,5 cumBornoB (14 6uT).

2.Ecnu nay3a npu nepepave coobiieHns 6onee yem 1,5 cumeona (6 6uT),
TO A@HHOE COOBLLEHNE CYNTAETCS OLUMBOYHBIM.

Tabnuua 7.1 CTaHpapTHas CTpyKTypa coobLieHnst RTU:

START T1-T2-T3-T4 (Bpems nepenayu 3,5 bavita)
SLAVE ADDR Apnpec ceasu: 1 ~ 247
CMD 03H: YyTeHve NnapameTpOB NOAYMHEHHOIO YCTPOWCTBA;
06H: 3anvck napameTpoB NOAYMHEHHOTO YCTPOMCTBA
DATA (N-1) HaHHble: rpynna napameTpa, HOMep napameTpa,
DATA (N-2) 3HaYeHne napameTpa

CRC CHK cTapluero Mposepka 3HauyeHus: CRC
paspsiaa



CRC CHK mnagwero
paspsaa
END T1-T2-T3-T4 (Bpemsi nepeaaym 3,5 6ant)

3. Mpoeepka aaHHbIX CRC ucnonb3yeTcs Ans nposepky 6anToB coobLleHns.
Mpumep: Koa komanabl (CMD): 03H, ytenne N cnos (makcumym 12 cnos
HenpepbIBHOrO 4TeHusl). Agpec nogYvMHEeHHoro ycTpouctBa paseH 01,
permctp— FO002 (Npu HenpepbiBHOM YTEHUM [BYyX CroB), a 3arem
MHOpMauma o KOMaHAe BeayLero ycTponcTaa. [Mpumvep Hinke.

ADR 01H

CMD 03H

CTapToBbIl perucTp crapLiero paspsiga FOH

CTapToBbIN perncTp Mnagiero paspsiga 02H

3HayeHune faHHbIX cTapLuero paspsiga OO0H

3HayeHWe AaHHbIX MnajLero paspsiaa 02H

CRC CHK mnagLero paspsga HyxHo paccuutbiBaTth
CRC CHK crapuuero paspsiaa CRC, CHK

MHdopmaumsa oTBeTa NoA4YMHEHHOro YCTPOMCTBA, korga napameTp F13.05
ycTaHoBrmeH Ha 0.

ADR O1H
CMD 03H
CTapToBbIl perucTp cTapLiero paspsiaa FOH
CTapToBbIl perucTp Mnagiwero paspsiaa 02H
3HayeHune faHHbIX CTapLuero paspsiga O0H
3HayeHne faHHbIX MrajLwero paspsiaa 02H
CRC CHK mnagwero paspsga HyxHo paccunTbiBaTh
CRC, CHK

CRC CHK crapuuero paspsga

Korpa napameTtp F13.05 ycTtaHoBneH Ha 1:

ADR 01H
CMD 0O3H
Konunuectso 6utoB 04H
Pervctp gaHHbIx FOO2H cTaplwero paspsaa OO0H
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Pervctp ganHbix FOO2H mnagwero paspsga 00H

HaHHble FOO3H cTapluero paspsaa O0H

HaHHble FOO3H mnapLwero paspsaa 01H

CRC CHK mnaguero paspsga HyxHo paccuutbiBaTh
CRC, CHK

CRC CHK crapuuero paspsiaa

Kog komaHgbl 06H (3anuck). Hanpumep, komaHaa Ha 3anncb 5000 (1388H)
B peructpe FOOAH MY, agpec noguuHeHHoro yctpowctea 02H. ndopmauums o
KOMaHAe Ha 3anuchb:

ADR 02H

CMD 06H

Anpec AaHHbIX cTapLiero paspsiaa FOH

Anpec oaHHbIX MnagLuero paspsiga 0AH

CopeprkaHne AaHHbIX cTapLuero paspsiaa 13H

CopepxaHue faHHbIX MnagLuero paspsiga 88H

CRC CHK mnagLero paspsga HyxHo paccuutbiBaTth
CRC CHK crapuuero paspsiaa CRC, CHK

MHdopmaumsa oTBeTa NOAYNHEHHOTO:

ADR 02H
CMD 06H
Anpec AaHHbIX cTapLiero paspsiaa FOH
Anpec oaHHbIX MnagLuero paspsiga OAH
CopepxaHne AaHHbIX CTapLuero paspsiga 13H
CopepxaHue faHHbIX MnagLuero paspsiaa 88H
CRC CHK mnagwero paspsga HyxHo paccuuTtbiBaTh

CRC, CHK
CRC CHK crapuuero paspsga ’

MeTogbl npoBepku CRC: CRC-gomMeH onpefensieT coaepxaHue BCero
coobuleHns. [lomeH cocTouT u3 AByx 6antoB, copepxawmx 16-6uTHoe
OBOVMYHOE 3HA4YeHWe, KOTOpOe MNPUCOEOMHSIETCS K COOOLLEHM nocne
BblUMCIIEHMST  3HaYeHus nepepawoliero obopyaoBaHusi. [puHUMMatoLee
YCTPOWCTBO NOBTOPHO BbluncnsieT CRC NpUHSATOro COOBLLEHMS 1 CpaBHUBAET C
norny4eHHbIM 3Ha4eHem gomeHa CRC, ecnu aBa 3HaveHust CRC otnuyatotes,
To ecTb owmnbka npu nepepave. CRC cHavana nomelaetcss B OxFFFF, a
3aTeM obpabaTbiBaeTcs 6onee wecTu nocneaoBaTernbHbiX 6anToB coobLleHns
CO 3HayeHueM Tekywlero peructpa. [na CRC gonycTMmbl Tonbko 8-6UTHble
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AaHHble KaXKgoro CMMBONA, @ CTapToBbIA OUT, CTOMOBLIA BUT U BUT YeTHOCTH
HepencTeuTenbHbl. B npouecce CRC kaxabin 8-6MTOBbLIV CMMBON paccunTbIBaeT
oraensHo XOR ¢ copepxvMbIM peructpa, B pesynbTate nepemellaeTcs B camoe
HU3Koe 3h(PeKTMBHOE HanpaBrieHne, a caMblii BbICOKMIN 3p(EKTUBHLIN BUT
3anonHgaetcs 0. LSB n3BnekaeTca gns nposepku: ecnun LSB paeeH 1, peructp
oTAenbHo BbinomnHsieT onepaumio XOR ¢ npegycTaHOBNEHHBIM 3HAYEHUEM;
ecnun LSB paBeH 0, To He BbinonHseT. Becb npouecc nostoputcsa 8 pas. MNocne
3aBepLueHus nocneaHero 6uta (Bocbmoro 6mta) cneaytowme 8-6utHble 6anTobl
OyayT OTAENbHO BbINOMNHATL onepaumio XOR ¢ TEKyLUMM 3Ha4YeHneM perucTpa.
KoHeuHoe 3HauveHue B peructpe — 310 3HadyeHme CRC nocne BbinonHeHus
Bcex 6anToB B COOOLLEHUN.

7.1.2 OnpegeneHue agpeca nepegavu AaHHbIX

Afpec peructpa cocTaBnsieTcsl Ha OCHOBE HOMepa rpynnbl U Homepa
napameTpa:

ctapwwun 6anT FO — FE (rpynna F), AO - A2 (rpynna F15, F17); mnagwwi
6anT 00 FF.

Fpynna napameTpoB Appec peructpa ans Anpec peructpa ans
cBA3N 3anucu B RAM
F00 ~ F14 0xFO00~OxFEFF 0x0000~0x0EFF
F15 ~ F17 0xA000~0xA2FF 0x4000~0x42FF

Hanpumep, anst F04.12 peructp 6yaet 0xF40C, roe F4 npeacraBnsieT Homep
rpynnel FO4; OC npeacTaBnsieT WecTHaauaTepuyHbIin hoopMat Ymcna Homepa
napametpa 12 B rpynne FO4.

Ons napameTpa F15.51 peructpom 6yaet 0xA033, rae AO npeacraBnsieT
coboit Homep rpynnbl F15; 33 npeactaBnsieT wecTHagLaTepuyHblii hopmat
yucna Homepa napametpa 51 B rpynne F15.

Mockonbky EEPROM 4acTo nepesanucbiBaeTcs, 3TO COKpallaeT Cpok
cnyx6bl EEPROM,; Ansi HEKOTOPbIX NapaMeTpoB eCTb BO3MOXHOCTb 3anncbiBaTb
3HaYeHus B ornepaTyBHyto NamsaTb RAM. K 3Toi hyHKLUMM MOXHO NoNacTb TOMNbKO
nyTeM U3MeHeHWs CTapLUero paspsija CoOOTBETCTBYIOLLIErO KOAOBOro afpeca ¢ F
Ha 0 0 (ansa rpynn FOO-F14), nu6o c A Ha 4 (ana rpynn F15, F17).

[nana3soH cTapLuero n mnaatero 6aiToB COOTBETCTBEHHO: CTapLUni 6anTt
00 OF (rpynna F); mnagwwin 6ant 00 FF. Hanpumep

Bxop komaHAp! ynpasrneHus B 14 (Tonbko 3anuchk):

* ko dyHkumm FO4.12 He coxpaHsieTcss B EEPROM u 3agaet agpec 040C;

* ko dyHkumm F15.51 He coxpaHsieTca B EEPROM v 3apaet agpec 4033.

OTOT agpec AencTBMTENEH TONbKo Ans 3anucy B RAM, npu uteHun agpec
HeOencTBUTENEH.

[insa Bcex napameTpoB MOXHO peanv3oBaTh 3Ty (MYHKLMIO C NOMOLLbIO KoAa
komaHabl 07H.



o pynna F14: napameTpbl He MOryT ObiTb HW NPOYMTaHbI, HU
== | u3meHeHbl. [pynna F17: napameTpbl MOryT GblTb TOMBKO CYMTaHbI,
== | HO He MOryT OblTb M3MeHeHbl. HekoTopble napameTpbl Henb3s

n3MeHsTb nNpu paboTatowiem MY. Mpu n3mMeHeHUn napamMeTpoB koaa

PyHKUMK

crneayetr Takke  yyYuTbiBatb  gMana3oH HaCTPOWKU

napameTpoB, egNHULbl USMEepPEHUA.

7.1.3 Tabnuubl perucTpoB CBsA3N

Tabnuua 7.2 YnpaBneHue nyckom, OCTaHOBOM ¥ OMOPHOW 4acTOTOM (TOMNbKO

3anuce):

Appec KomaHAbI
1000H

3000H

DYHKUUA KOMaHAbI
0001H: BpalueHue Bnepen
0002H: BpalyeHue Ha3ag
0003H: Ton4ykoBoe BpaLleHune B NPSIMOM HanpasfieHun
0004H: TonykoBoe B 06paTHOM HamnpaBeHnu
0005H: OcTaHoB No MHepLun
0006H: OcTaHoB C 3aMefneHnem
0007H: C6poc curHana oTkasa

3apaHue YacToTbl

Mpn pabote € paHHbIMM agpecamMu Heobxoaumo ybeauTbes, 4TO B
npeobpasoBarene 4YacToThl 3Ha4YeHne napametpa F00.01 BbICTaBNEHO paBHbIM
2 (ynpaBrieHue mnyckoM U OCTaHOBOM MO CETEBOMY MPOTOKOMY) M 3Ha4yeHve
napametpa F00.06 BbicTaBneHo paBHbIM 9 (BbIGOpP WCTOYHMKA 3adaHust
OMOPHOTO CUrHana c ceTeBoro NpoTokona).

Mpu pabote ¢ agpecom 3000H Bo3MOXHa paboTa C yHKUMEN KOHTPONS
yacToTbl B pexxume MNUA-ynpasnenus.

Tabnuua 7.3 YnpaBneHve BbIXOAHLIMW KIeMMaMu (TOSbKO 3anucb):

Appec komaHAbl

1001H

DYHKUUA KOMaHAbI
BuT 0: BbIXOA C OTKPbITHIM Konnekropom MO1
BuT 1: peseps
But 2: peneiHbivi BoIxoa T
BuT 3: penenHbivi Bbixod R

BuT 4: BbICOKOYACTOTHBI MMNYNbCHbIV Bbixod (HDO)

Mpu paboTte c AaHHbIMM agpecamu ybeguTechb, 4YTO B npeobpasoBaTene
yacToTbl 3HayeHve napameTtpoB F07.01 (pyHkumsa Bbixoga HDOR), F07.02
(dpyHKUMs penenHoro Beixoda T), FO7.03 (dyHkums peneriHoro Bbixoga R) vnm



F07.04 (cyHkumsa Bbixoga MOL) BbicTaBneHo paBHbiM 20 (ynpaBnenue no
ceTeBOMy npoTokony). B agpec BBOAWTCA 3HaYeHve napameTpa B AeCATUHHON
CUCTEME CUUCINEHMWS, T.€. HYXHO MOMYy4MTb 3HAYeHWe B [BOMYHON CUCTeMe
CYMCINEHNS Y NepeBECTN B AECATUYHYIO.

Hanpumep, TpebyeTcs caenaTb akTUBHBIM peneviHbin BbiXod T v BbIXO4 C
OTKpPbITbIM kKonnekropom MO1. Yucno B ABoM4HOM cucTeme cumcnenns: 00101.
B pecsATMYHOM cucteMe CYMCNEeHUs 3TO YMCIO PaBHO 5 — 3TO 3HAYEHUE HYXHO
BBecTu B agpec 1001H.

Tabnuua 7.4 YnpasneHue aHanorobiM BbixogoM AOL (TOMbKO 3anuchb):

Peructp DyHKLMUA KOMaHAbI
1002H 0 ~ 7FFF o3navaet 0 % ~ 100 %

Tabnuua 7.5 YnpaBneHve aHanorosbiM Bbixogom AO2 (TOMbKO 3anuch):

Peructp DYHKUMA KOMaHAbI
1003H 0 ~ 7FFF o3navaet 0 % ~ 100 %

Tabnuvua 7.6 YnpaBneHvue MnynbCHbIM BbIXOAOM (TOMNbKO 3anuch):

Peructp DYHKLUMA KOMaHAbI
1004H 0 ~ 7FFF o3navaet 0 % ~ 100 %

Tabnuua 7.7 CtaTyc npeobpasoBaTensi 4acToThbl (TOMbKO YTEHUE):

Peructp DYHKUUA KOMaHAbI

2000H 1: npeobpasoBaTesib YacTOThI 3anyLLeH, BpalleHve Bnepes
2: npeobpasoBaTenb 4acToThl 3anyLleH, obpaTHoe BpalleHve
3: npeobpa3oBaTenb YacToOThbl HAXOAUTCA B PEXMME OCTaHOBa

Tabnvua 7.8 Agpeca napameTpoB MOHUTOPUHTA:

Peructp DYHKLMA KOMaHAbI
3001H Pab6ouvas yactota

3002H Hanpsbkenue Ha 3T

3003H BbixogHoe HanpspkeHve
3004H BbIxogHoM TokK

3005H BbixoaHasi MOLLHOCTb

3006H KpyTAwmin MOMEHT Ha BbIxoae
3007H Pabouasi ckopocTb

3008H CocTosiHME BXOAHbIX KNeMm
3009H CocTosiHME BbIXOAHbIX KIEMM
300AH Hanpspkenne All
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300BH Hanpspkenne Al2

300CH Hanpsxxenue Al3

300DH TekyLlee 3Ha4YeHne cyeTymka

300EH TekyLlee 3Ha4YeHNe ANNHHbI

300FH CkopocTb 3[] B 06/MWH

3010H OnopHbIn curHan MAJ-ynpasnexns

3011H CurHan obpatHoii cesiav MU-ynpaenenus

3012H CryneHb MK

3013H YacToTa BXOAHOro umnynsca, eamHuua namepenns 0,01 iy
3014H CkopocTb 06paTHo cBA3M, eaunHunLa namepexus 0,1 My
3015H OcrTasBLueecs Bpems paboTbl

3016H HanpsibkeHue Al1 oo koppekumm

3017H HanpsbkeHue Al2 o koppekumm

3018H HanpsibkeHue Al3 go koppekumm

3019H JlnHenHas ckopocTb

301AH TekylLee Bpems Npu NOAaHHOM NUTAIOLLLEM HaMPsHKeHUN
301BH TekyLee BpeMsi B COCTOSIHUM paboTbl

301CH YacToTa BXOAHOrO MMNynbca, eavHvua namepenus 1 Iy
301DH Bpemsi ycTaHOBNEHWS CBSA3M KOMMYHUKALMOHHOTO NPOTOKoNna
301EH dakTuyeckas ckopocTb C faTynka obpaTHol cBA3N
301FH OTtobpaxeHune YyacToTbl A

3020H OTobpaxeHne YyacToTbl B

KayecTBe
onpepensietca otHocutenbHo F03.10, F15.48 (anekTpoasuraTerns 1,
aneKkTpoasuraTtens 2).

[Ons OTHOCMTENbHOrO MNPOLEHTHOro 3HadeHuss -100.00 % ~

—= | 100.00% MoxeT BbINOMHATECH TONbKO onepauus 3anucu. [pu
= | 33MNCK 3HAYEHWS YaCTOTbl YacToTa onpenensieTcsl OTHOCUTENbHO
MaKkcuManbHOro 3HaveHnus 4actoTel (F00.03). [Npu 3anucu B
3HaYeHNss  MOMEHTa,  3anucbiBaeMoe  3HayeHue

YcTtaHoBKa naponsi (ecnv Bo3epallaeTtcsl k 8888H, aTo o3HavaeT, 4uTO
yCTaHoBKa Naponsi BbINOSHEHa):

Peructp

3Ha4yeHue AaHHbIX

1FOOH

Fkkkkk
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Tabnvua 7.9 — Agpec nHmymnanusauum napameTtpa 1F01H:

Peructp DYHKUMUA KOMaHAbI

1FO1H 0001H: C6poc K 3aBOACKUM HAacTporikaM, 3a UCKMIYEHNeM
napameTpoB ABuraTensi

0002H: C6poc 3anucu omnbok

Tabnuua. 7.10 — Onucaxune HencnpasHocTy MY (ko HemcnpaBHOCTH):

Anpec
HEeCNpPaBHOCTY UHdopmauus o HeucnpaBHocTu MY
8000H 0000H: HeT HencnipaBHOCTH

0001H: Meperpy3ka no Toky nNpu pasroHe (E004)

0002H: Meperpy3ka No TOKy Npu TOPMOXeHnn unu pasroxHe (E005)
0003H: Meperpy3ka no Toky Npu NOCTOsIHHOMN ckopocTu (E006)
0004H: MpeBbiweHne HanpsxeHus npu pasroHe (E002)

0005H: MpeBebileHWe HanpsixeHne Npu TopmoxxeHnn (E00A)
0006H: lMNpeBbILWeHNe HanpsXXeHWs Npu NOCTOAHHON ckopocTy (E003)
0007H: MoHwxeHHoe HanpsbxeHne Ha 3T (E001)

0008H: Meperpyska gsuratens (E007)

0009H: Meperpyska N4 (E008)

000AH: MoTeps dasbl Ha Bxoae (E012)

000BH: MNoTeps da3bl Ha Bbixoae (E013)

000CH: Meperpes IGBT mogyns (EOOE)

000DH: Meperpy3ka 6ydepHoro conpoTusrexus (E014) 000EH:
HewncnpasHocTb koHTakTopa (E017)

000FH: Monb3oBaTtenbckuii otkasd (EOOD)

0010H: Owwubka ceTesoro npotokona (E018)

0011H: Owwnbka nsmeperus Toka (E015)

0012 H: Owwnbka ngeHTudmkaummn napametpos 3 (E016)
0013H: JoCTUrHYyTO CyMMapHoe BpeMsi B COCTOsIHUM paboTbl (E020)
0014H: KopoTkoe 3amblkaHue Ha 3emnio (E023)

001FH: Meperpes asuratensi (E036)

0020H: HekoppekTHble napameTpbl (E037)

Tabnuua 7.10 — OnvcaHue HencnpaBHOCTU CBA3M (KO4 HEUCTIPAaBHOCTM):

Aapec HeMcnpaBHOCTU WUHdopmauus o HeucnpaBHocTu MY

8001H 0000H: HeT oLwmnbku
0001H: HenpasunbHbI naponb
0002H: HenpaBunbHbI KOA KOMaHAbI
0003H: HenpasunbHas koHTponbHas cymma CRC
0004H: HepevictBuTenbHbI agpec
0005H: HepewcteuTenbHbIN NapameTp
0006H: HeBepHoe nsmeHeHue napameTpa
0007H: Cuctema 3abnokvpoBaHa



7.2 KommyHuKaumoHHbIM npoTokon Profibus DP

KomMyHwukaumoHHbIn npoTtokon Profibus DP saBnsetcs
OOMOMHUTENBHOW  ONuMen, KoTopas  OOCTynHa  Mnpu
ucnonb3oBaHuM nnatbl  pacwupennss LCI-DP. Bonee
noapobHY MHCTPYKUMIO Mo ucronb3oBaHuio Profibus DP
MOXHO CkayaTb Ha oduumansHom cante instart-info.ru B
pasgene «[lopaoepxka un cepsuc» —  «[oKymeHTaLma»
— «[peobpasoBartenn vactoTbl» — «[lpeobpasoBartenu
yacToTbl cepum LClI».

FnaBa 8. CooGLieHns1 0 cCOCTOSIHUM NpeoGpa3oBaTena YacToTbl

Mocne BoO3HMKHOBEHUs cobbiTna Y peanusyeT yHKUMIO 3aWMTbl U
oTobpakaeT Kop cobbITs Ha MaHenu ynpaeneHus. [Monb3oBaTenb MOXeT
onpegenuTb TMN cobbITUS, NPOaHaNU3NPOBaTh NMPUYUHBI U BbINOMHWTL MOUCK U
yCTpaHeHne HeuncnpaBHOCTEN B COOTBETCTBUM CO credylowymun Tabnuuamu.
Ecnu HemcnpaBHOCTb He MOXeT OblTb yCTpaHeHa curamu nonb3oBaTens,
cnegyeT o6paTUTLCHA B TEXHUYECKYIO NoAaepxKy «HCTapT».

Mpn BO3HWMKHOBEHUM OLIMOOK, CBA3AHHBIX C MPEBbILLEHNEM
Toka unu HanpskeHns (E001-E008, EOOA, EOOE, E012, E016, E023,
E032, EO033, E036) 3anpelwjaeTtcs B0306HOBNSTL paboTy aOo

yCTpaHeHUs MNpUYUHBI

BO3HWKHOBEHUA HEWUCNpPaBHOCTU WNN He

paHee, 4eM Yepe3 10 MUHYT Nocre BO3HUKHOBEHMS OLLMOKN.

Kon CootseT- Heuncnpas- Bo3MOXHbIe NPUYMNHEI
COObITUA | CTBYHOLMIA HOCTb
u3 koA
XypHana coobITUA
(F05.27-
29)
7 E001 MoHwmkeHHoe 1. OTKIIOYEHNE MUTaHNS
HanpspkeHve X
Ha 3MT 2.HanpsixeHue Ha Bxoge

MY He cooTBeTCTBYET
YCTaHOBMNEHHbLIM
TpeboBaHUAM

3. Hanpsxenwue Ha 3MT
HecTabunbHoe

4. HevcnpaBHoCTb
BbINPSMUTENBHOMO MOCTa
5.HeucnpasHoCTb
3BEHa NOCTOAHHOTO
TOKa BCreacTeve
HEeOOHOKpaTHOM
neperpysku no Toky
6.HevcnpaBHocTb
cunosoii nnatel MY

7. HencnpaBHoCTb
nnatbl ynpasneHus

Peluenusa

1. MNogaTtb NUTaHne Ha
Bxoa N4

2. MNposeputb

KayecTBO HanpsikeHus
nuTatoLLe ceTu Ha
cooTBeTCcTBUE TPpebyeMbiM
xapaktepuctukam MY npu
3anycke

3. O6patuTbes B cryx6y
TEXHWUYECKOW NOAAEPXKKN
4. Obpatutbes B Cnyxoy
TEXHUYECKOIN NOAAEPKKM
5. O6patutbest B cnyxoy
TEXHWUYECKOW NMOAAEPXKKU
6. O6paTtuTbes B Cryx6y
TEXHWYECKOW NMOAAEPXKKU
7. Obpatutbes B Crnyxoy
TEXHNYECKOW NOAAEPXKN
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E002

E003

E004

E005

MepeHanpsbxe-
Hve npu
pasroHe

MepeHanpsbxe-
Hvie npu
pabote Ha
NOCTOSIHHOMN
CKOpOCTN

MpesbileHve
3Ha4eHui
TOKOBOW
XapaKkTepucTu-
KW NPy pasroHe

MpesbieHve
3HaveHun
TOKOBOMN
XapakTepuc-
TUKV Npn
3ameanieHm
VN TOPMOXKe-
HUM

1. BxoaHoe HanpshkeHve
CMLLKOM BbICOKOE

2. BbicokouHepuuoHHas
Harpyska reHepvpyeT
HanpsixeHve Ha 3MT

3. Bpewms pasroHa
CINWLLKOM KOPOTKOE

1. BxofHoe HanpsixeHve
CNWLLKOM BbICOKOE

2. BbicokonHepLmoHHas
Harpyska reHepupyet
HanpsbxeHue Ha 3MT

1. KopoTkoe 3amMbikaHne
mMexay dasamu nnm Ha
3emnto Ha Bbixoae MY
2. He BbInonHeHa
naeHTudVKaums
napameTpoB
anekTpoaBuratens

3. Bpems pasroHa
CIULLIKOM KOPOTKOE

4. YcTaHoBMnEHHble
napameTpbl NOBbILLEHUS
KPYTSLLEro MOMEHTa unu
xapakTtepucTuka U/f He
NOAXOAST ANS AaHHOTO
TUNa Harpysku

5. CnuLwkom Huskoe
BXOAHOE HanpshxeHue
6. 3anyck
BpatLatoLerocs
anekTpoaBuratens

7. MNpeBbllweHne
HOMUWHaNbHOW Harpy3ku
npyv pasroHe

8. Cnuwkom manbii
Knacc mowHoctm N4y

1. KopoTkoe 3amblkaHue
mMexay dasamu unu Ha
3emnto Ha Bbixoge M4
2. He BbinonHeHa
vaeHTudmKaumsa
napameTpos
anekTpoasuratens

3. Bpemsi 3amegnenuns
CMULLKOM KOpPOTKOE

4. CnULLKOM Huskoe

BXOAHOE HanpshxeHne

1. Mposeputb

Ka4eCTBO HanpshkeHns
nuTatoLlel ceTv Ha
cooTBeTcTBME TpebyembiM
Xapaktepuctukam M4 npu
3anycke

2. YCTaHOBUTbL TOPMO3HOW
KoMnnexkT

3. YBenuuutb Bpems
pasroHa

1. MpoBepuTb kKa4eCTBO
HanpsbKeHUs nuTatoLLen
CeTU Ha CoOTBETCTBUE
Tpebyembim
xapaktepuctukam M4 npu
pabote

2. YCTaHoBWUTb TOPMO3HOW
KoMnnexkT

1. YcTpaHsTb BHeLLHWe
HencnpaBHOCTH

2. Beinonnute
MAEHTUMKALMIO
napameTpos
anekTpoasuratens

3. YBenuuutb Bpemst
pasroHa

4. OtperynuposaTb
NOBbILUEHWE KPYTSLLEro
MOMEHTa BPYYHYIO U
BbIGpaTh Tpebyemyto
XapaktepucTtuky U/f

5. MpoBepuTb kayecTBo
HanpshxeHUs NuTatoLLei
CeTU Ha COOTBETCTBUE
Tpebyembim
xapaktepuctukam MY npu
3anycke

6. BbinonHWTL Nepesanyck
C KOHTPOMNEM CKOpoCTU
UK Nocre oCTaHOBKM
anekTpoaswuratens

7. BbISiBUTb NpUYMHY
npeBbILLEeHNs!
HOMUWHanNbLHON Harpysku
8. YcraHosutb M4 6onee
BbICOKOrO Knacca
MOLLIHOCTY

1. YCcTpaHsTb BHeLHVe
HeuncnpaBHOCTH

2. BbinonHutb
vaeHTUdVKaLmo
napameTpos
anekTpoasuratens

3. YBenuuutb Bpemst
3ameqaneHvst

4. NpoBepuTb KA4YeCTBO
HanpshKeHWs nuTatoLLen
CeTN Ha COOTBETCTBUE



E006

E007

E008

EOQOA

MpeBbilleHne
3HaYeHun
TOKOBOWN
xapakTepuc-
TUKWN Ha
MOCTOSIHHON
CKOpOCTYU

Meperpyska
aneKkTpoaBUra-
Tens

Meperpyska N4

MepeHanpsbxe-
HVe npu 3amen-
NeHVM Wnn
TOPMOXKEHUM

5. MpesBbilleHve
HOMWHaIbHOW Harpysku
npu pasroHe

6. OTcyTtcTBYET
TOPMO3HON KOMMNEKT

1. KopoTkoe 3amblkaHue
mexay dasamu unu Ha
3emnto Ha Bbixoae MY
2. He BbinonHeHa
vaeHTudmKaumusa
napameTpoB
aneKkTpoasuUraTens

3. CnunwKoM Huskoe
BXOfHOE

4. MNpeBbllweHVe
HOMUWHaNbHOWN Harpy3ku
npu pasroHe

5. Cnuvwkom manblii
knacc mouHocTm MNY

1. Henogxopsawwmn
napamMeTp 3aLmThbl
F05.10

2. MNpesbilleHve
HOMUWHaNbHOW Harpy3ku
npu pasroHe unu
6rokupoBka potopa

3. Cnuvwkom manblit
Knacc motyHoctu M4

1. MNpesbieHve
HOMWHaMNbHOW Harpysku
npu pasroHe unu
6nokupoBka poTtopa

2. Cnvwkom manblit
Knacc mouyHocTtu MY

1. BxogHoe HanpsbkeHne
CMULLKOM BbICOKOE
3ameanieHun unu
TOPMOXEHUN

2. BbicokouHepuMoHHas
Harpyska reHepupyet

Tpebyembim
XapakTtepuctukam M4y
npv 3aMeaneHum unu
TOPMOXEHUN

5.BbIfBUTb NpUYKNHY
NpeBbILLEHNS
HOMWHarnbHOWM Harpy3skn
6. YCTaHOBUTb TOPMO3HOW
KOMMNEKT

1. YcTpaHaTh BHellHne
HencnpaBHOCTH

2. Bbinonuutb
naeHTUdMKaLmo
napameTpoB
anekTpoasuratens

3. MNpoBepuTb

Ka4yeCTBO HaNPsPKEHNS
nuraroLlen cetn Ha
cooTBeTcTBME TpebyeMbiM
xapaktepuctukam MY npu
3anycke

4. BbISIBUTb NPUYUHY
NpPEBbILLEHNS
HOMMWHarbHOW Harpy3ku

5. YcraHosutb M4

6oree BbICOKOrO knacca
MOLLHOCTV

1. KoppekTHasi ycTaHoBKa
napameTpoB

2. BbISiBUTb NpUYMHY
npeBbILLEeHNs!
HOMMWHaMNbLHOW Harpy3ku
1Ny 6110KMPOBKM poTopa
3. YcraHosuTb MY

6onee BbICOKOTO knacca
MOLLIHOCTY

1. BbISIBUTb NpUYnHY
NpEBbILLEHNUS
HOMWHanNbHOW HarpysKku
U 610KMPOBKM
poTopa, npoBepka
anekTpoaBuraTens u
cunoBbIX kabenen

2. YcraHosutb M4
6ornee BbICOKOTO Krnacca
MOLLIHOCTY

1. MNpoBepuTb kKa4ecTBO
HanpsHKEHUs NuTaroLLen
CeTU Ha CooTBETCTBUE
TpebyemMbiM
xapakTtepucTtukam MY npu
3aMeaneHnn nnm



12

15

EOOE

EOO0 D

EOOF

EO012

EO013

EO015

Meperpes
CUNOBOTO
moayns

Monb3oBatens-
CKMIN OTKa3

Owwubka
YyTeHuss U
3anucu B
EEPROM

MoTeps dasbl
nuTaHusa Ha
Bxoge M4

MoTteps dasbl
Ha BbIxofe

Owwbka nsme-
peHus Toka

HanpsbxeHue Ha 3MT

3. Cnuwkom KopoTkoe
BpeMsi 3aMefneHus unu
TOPMOXKEHUS

1. Cnunwkom Bbicokast
Temnepatypa
oKpyxatoLLen cpebl
2. 3abnokuposaH
BO3AYLUHbIN PUNLTP

3. HeucnpaseHn
BEHTUNATOP

4. HencnpaseH aatumk

CurHan BHelUHe
HEeMCnpaBHOCTU
mMogyns

5. HencnpaseH
cunosoin moaynb MY

MospexaeH yun EEPROM

1. AcummeTpusa
TpéxdpasHoro nuTaHms
Ha Bxoge

2. HencnpasHa

nnarta ynpasneHus
ny

3. HeucnpasHa

nnarta 3awuTbl

4. HencnpasHa
cunosas nnata

1. O6pebiB kabens,
coeauHsowero MY n
anekTpoasUratens

2. AcummeTpus
notpebneHns Toka
aneKkTpoasuUratenem

3. HeucnpasHa cunosas
nnara M4

4. HeucnpaseH cunoeoi
Moaynb

1. HeucnpaseH
natuuk Xonna
2. HeucnpasHa
cunosasi nnara N4

TOPMOXEHUN
2. YcTaHoBUTb TOPMO3HOM
KOMMNEeKT

. 3. YBenuybTe Bpemsi

3amenrneHus unu
TOPMOXEHUS

1. CHuauTb
Temnepatypy
oKpy>atoLLen cpegpl
2. OumncTuTh
BO3AYLUHbIN PUNLTP
3. 3ameHnTb
HeucnpaBHbIN
BEHTUNATOP

4. 3aMEHNTb AaTumK

C6poc nocrne BbISIBNEHUS
NpWYKHLI cpabaTbiBaHNUs
BHELUHero curHana
HeucnpaBHOCTM 5.
3ameHnTb mogynb M4

O6paTtntbca B Cryx6y
TEXHUYECKOM
noaaepxKu

1. YcTpaHuUTb BHELLHME
HENCnpaBHOCTU

2. O6paTutbeca B
cnyx6y TexHu4eckon
noAAepXKu

3. O6paTutbea B
Cny6y TEXHWYEeCcKon
NOALAEPXKKU

4. O6paTuThCs B
Cny6y TEXHNYEeCcKon
NoAAEPXKN

1. YcTpaHuTb BHELLHVEe
HencnpaBHOCTH

2. MNposepuTts
MCNPaBHOCTL O6MOTOK
anekTpoasuratens

3. O6paTutbea B
cnyx6y TeXHUYEeCKo
NoaAEPXKN

4. ObpaTnTbCs B
cnyxBy TexHu4eckomn
NOAAEPXKU

1. O6paTutbes B cnyxoy
TEXHU4ECKOMN MOAAEPKKM
2. O6paTtutbes B Cryx6y
TEXHUYECKOMN MOALEPXKKU



22

EO16

EO17

EO018

E020

E023

E026

E029

EO2E

Owwnbka
naeH-
TUdmKauumn
napameTpoB
3MeKTpo-
auratens

Hevcnpas-
HOCTb
KOHTaKTOpa,
LUYHTUPYIOLLLEro
TOKOOrpaHu-
YuBatoLWNA
peawucTop

Owwubka
CeTeBoro
npotokona

Hocturnyto
CymmapHoe
BpPeMsi B COCTO-
AHUM paboTbl

Kopotkoe
3amblkaHue
Ha 3emno

Owwbka cBsizn
C 3HKOAEepoM

Hocturnyto
CyMMapHoe
Bpems B
COCTOSIHWN
paboTbl n
ocTaHoBa

OG6pbiB
fatyuka
obpaTHoi
cesasm MAIO-
ynpasreHus

1. MapameTpbl
anekTpoaBuratens He
YCTaHOBIEHbI COTMacHoO
nacnopTHon Tabnuyke
anekTpoasuUratens

2. HeucnpasHocTb
kabenbHOWM NUHWUM Unn
aneKkTpoasuUratens

1. Cunosas nnata N4
mnn 6nok nuTaHus
HevicnpaBsHbl

2. HevcnpaBeH KoHTakTop

1. HevcnpaBeH kabernb
CBA3N.

2. HenpasunbHo ycrta-
HoBneH napametp F00.02
3. HenpaswunbHo
yCTaHOBIEHbI NapaMeTpbl
cBA3n B rpynne F13

CymmapHoe Bpemst
paboTbl fOCTUrNO
YCTaHOBNEHHOTO
3HaYeHus

KopoTkoe 3amblkaHue
aneKkTpoaBUraTens Ha
3emrio

1. HenpasunbHo
nopo6paH TWN dHKoAepa
2. HenpasunbHoe
noaKnioYeHre Nposoaa
3HKOaEepa

3. OHKkoAep noBpexaeH
4. HeucnpasHa nnata
pacwmpenns PG

CymmapHoe BpemMs B
COCTOSIHUM paboThl U
ocTaHoBa JOCTUraeT
YCTaHOBNEHHOTO
3HaYeHust

CwvrHan gatyunka
obpaTtHon cessu M-
perynstopa Huxe
3HaveHus F10.26

1. YcTaHoBUTL
napameTpbl
anekTpoasuratens

B COOTBETCTBUM C
nacrnopTHow Tabnmykomn
anekTpoasuratens

2. MpoBepwuTb kabenb u
aneKkTpoasUraTess

1. O6paTutbes B Crnyxoy
TEXHWUYECKON NOAAEPXKKN
2. O6paTtutbes B cnyxoy
TEXHUYECKOMN MOALEPKKU

1. MpoBepuTb kabenu
CBA3N

2. MNpaBunbHO yCTaHOBUTL
napameTp F00.02

3. MpaBunbHO

YCTaHOBUTb NapameTpsbl
CBSI3U

BbinonHute cbpoc o
3aBO/JCKMX HAaCTPOEK ANs
CYMMapHOro BpeMeHu
pabotbl

MpoBepuTb kabenb u
aneKTpoaBUraTesns

1. Beibpatb TN aHKOAEPa
B 3aBUCUMOCTM OT
aKTU4eckomn cutyauumn
2. YCTpaHuTb BHelUHWe
HencnpaBHOCTH

3. 3ameHuTb
noBpeXAeHHbIN 3HKoAEep
4. 3ameHUTb
HeucnpasHyto nnaty PG

BeinonHutk cbpoc Ao
3aBOACKUX HACTPOEK Ans
CYMMapHOro BpeMeHM B
COCTOSHWM PaBoThl U
ocTaHoBa

MposepuThL curHan
obpaTtHol cBsA3un
MA-perynatopa unm
yCTaHOBUTL NpaBunbHOe
3HaveHue F10.26
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27

24

28

30

29

E030

E032

E033

E034

E035

E036

E037

E038

XonocTon xon

Owwnbka
orpaHuyeHus
ToKa Mexay
nmnynscamu

HewvcnpaBHocTb
ny

Cnuukom
GonbLuoe
OTKIOHEHne
CKOpOCTYU

MpeBbiweHve
cKkopocTn
ANEKTPO-
asuratensi

Meperpes
ANeKTpo-
asuvrarens

HekoppekTHble
napameTpbl
3MeKTPo-
asuratens

MNonbiTka nepe-
KMoYeHnst
mexay ABYMsi
Habopamu
napameTpoB
anekTpoasura-
Tenen BO BpeMs
paboTbl

Pa6ounin Tok MY Himke
3HaveHus F05.13

1. Cnvwkom Gonbluas
Harpyska unwu
6nokupoBka poTopa
asuratens

2. Cnvwkom manblit
Knacc motuHoctu MY

1. MepeHanpsixeHve
2. MNeperpy3ka no Toky

1. HenpaBwurnbHo
yCTaHOBNEHbI NapaMeTpsbl
aHKoAepa

2. He BbinonHeHa
vaeHTudmKaumus
napameTpoB
anekTpoaBuraTens

3. HenpasunbHo
YCTaHOBNEHbI NapameTpbl
F05.17 n F05.60

1. HenpaBwurnbHo
yCTaHOBNEHbI NapameTpbl
3HKOAepa.

2. He BbinonHeHa
vaeHTudmKaumusa
napameTpos
anekTpoasuratens

3. HenpasunsHo
YCTaHOBNEHLI NapameTphbl
F05.17 n F05.60

1. HencnpaBHocTb
AaTuvka Temneparypbl
anekTpoasuratens

2. Cnuwwkom Bbicokas
Temnepatypa
aneKkTpoasuUratens

BBeaeHHble napameTpbl
anekTpoaBuraTens He
COOTBETCTBYHOT
aKTUYEeCKUM AaHHbIM

N3meHeHue Knemmbl
BblGopa Mexay AByMs
Habopamu
anekTpoaBuraternen Bo
Bpems pabotbl MY

MpoBepuTb cocTosIHVE
Harpysku 1 KOPPeKTHOCTb
3HayeHui napameTpoB
F05.13 n F05.14

1. YMeHbLUeHWe Harpysku
1 nNpoBepka Auratens u
MEexXaHU4eckoro COCTOSIHUS
2. Bbibop N4 6onee
BbICOKOTO Knacca
MOLLHOCTH

1. BbIiBUTb NpUUnHY
nepeHanpshkeHns

2. BbISIBUTb NPUYUHY
neperpysku no Toky

1. MpaBunbHO yCTaHOBUTb
napameTpbl 3HKoAepa

2. BbInonxutb
naeHTudmKaLmo
napameTpos
anekTpoasuratens

3. MpaBunbHO ycTaHOBUTL
napameTpbl F05.17 n
F05.60 B 3aBMCUMOCTU OT
aKTU4eckon cutyaumnmn

1. MpaBunbHO yCTaHOBUTL
napameTpbl 3HKoZAepa

2. Beinonnute
waeHTudmKaLuo
napameTpoB
aneKTpoasUraTens

3. MNpaBuribHO yCTaHOBUTH
napameTpbl F05.17 n
F05.60 B 3aBMCUMOCTU OT
aKTU4eckon cutyauumn

1. MpoBepuTb kabenu u
[aTyuK TemnepaTypbl
anekTpoasuratens

2. MoHN3WTb HecyLLyto Yac-
TOTY WUIN NPUHSATB MEpbI Mo
oxnaxgeHuo 3
MpoBepuThb, NpaBunbLHO Nn
YCTaHOBMEHbI NapameTpbl
anekTpoasuratens

MepekntounTbecs nocrne
ocraHosa M4



naBa 9. lononHuTenbHbIE onuun

9.1 MNMnaTtbl pacwmnpeHus

B npeobpasoatene yactoTbl cepun LCl MOXHO peanv3oBaTb BEKTOpHOE
ynpasfeHne C 3aMKHYTbIM KOHTYPOM ABWratensmu C pasfuyHON Harpyskow,
npu MOMOLLUM AaTYMKOB MOMOXEHWS pasnuyHbiXx Tunos. B pgaHHoW cepumn
ocyLecTBreHa NnoaaepXka MHKpeMeHTanbHbIX 3HKOAEPOB.

[na nogknioveHns anddepeHumanbHOro 3Hkodepa npvMeHuma nnata
pacLumpenus (Tonbko Ansa TunopasmMepa 2 v Bbllle).

HanmeHoBaHue Onucanue

LCI-PG1 MnaTta paclumpeHns Ansa MHKpeMeHTanbHoro aHkoaepa
¢ andepeHLmanbHbIMU BbIXOAAMU.
MopaepxmeaeT anddepeHumanbHbii BxogHow curHan A, B, Z, A,
B, Z. MakcumanbHas yactoTa: 100 kl'y
HanpsixeHve nutanus: 5/12 B (B 3aBMCMMOCTM OT NOMOXEHUS
oxemnepa J1) MopaepxveaeTtca B Mogensax Tunopasmepa 2
1 BbILLE.

LCI-HDI [naTta paclumpeHns UMMNYbCHbIX BXOOO0B.
MnaTta pacwupeHuns Ana 3agaHyus ONOPHOM YacToThbl
npeobpasoBaTens UMMyNbCHbIM curHanom o 100 kly
MopaepxmBaeTcs Bo BceM MoAenbHoM psgy cepum LCI (kpome
Bepcuu nnat* 0123, Bepcust 0123 nogaepxunBaeTcs B Moaensix
TMnopaxamepa 2 u BblLLe).

LCI-HDO MnaTta paclumpeHnsa UMNynbCHbIX BbIXOAOB.
MnaTa pacwmpeHns ans BoiBoaa Tpebyemblix nokasartenemn
npeo6pasoBatenst UMNynbCHbIM curHanom go 100 kMy
MoppepxunBaeTcst BO BceM MoaenbHOM pspy cepun LCI (kpome
Bepcum nnat* 0123, Bepcus 0123 nogaepxmnBaeTcs B MOAENAX
TUnopaxamepa 2 v BbilLe).

LCI-DP MnaTta paclumpeHns Ansa Noaaep>XXKM KOMMYHUKaLMOHHOTO
npotokona Profibus DP.
MopaepxvBaeTcs B Moaensix Tunopasmepa 2 v Boiwe. Ansa MY
cTeneHun 3awuTbl IP54 nogaepxumBaeTcs B MOAENAX C MOLLHOCTbIO
ot 5,5 kBT.

*Bepcuen sBnsieTcst codeTaHue nocrneaHux 4-x undp Ha Wrprx-koae usnenus
9.2 MoKpbITUE NakoOM U KOMNayHAOM

BasoBoe nokpbITVe nevaTHbix Nnat — knacc C2C: npuMeHsieTcs B MecTax
C HOpMaribHbIM YPOBHEM 3arpsi3HSOLLNX BELLECTB.

Mpn pabote obopynoBaHUS B 3KCTPEMarnbHbIX (arpecCuBHbBIX) paboumnx
cpepax TpebyeTcs OOMoONHUTENbHas 3awmta — creuuanbHoe MoKpbITUe
neyaTHbIX NnaT fakoM Unmn KoMnayHaoM.

[aHHass onuus siBnsieTca Haubornee onTuManbHoW Ans obecneveHus
HaQeXHOCTU paboThbl YaCTOTHLIX NpeobpasoBaTenei U YyCTPOWCTB NiaBHOTO
rnycka B XECTKUX YCNOBUSIX U NPU BO3AEUCTBUN APYrMX arpeccuBHbIX hakToOpoB
(Bnara, Nbinb 1 T.M.).



KomnayHp,

Mpwn pabote obopynoBaHus
B 9KCTpeMarbHbIX (arpeccuBHbix) pabounx
cpepax TpebyeTcs AONONHUTENbHas 3alumra:
cneuvanbHoe MOKPbITUE MevaTHbIX nnat
komnayHgoMm. [aHHasa onuua  sBnseTtcs
Hanbonee onTuManbHOM Ansi obecnevyeHus
HadeXHOCTN paboTbl YaCTOTHBIX
npeobpasoBaTtenei unu yCcTponcTs MnaBHOro
nycKa B )XeCTKUX YCNOBUWSIX 1 MNPV BO3JENCTBUN
APYrvx arpeccuBHbIX hakTopos (Brara, nbifb
nT.M).

MpenmywecTsa:

[MoBbILWEHHas MexaHn4Yeckass YCTOMYMBOCTD: SWWEKINBHU Sdwmwdel OT
BMOpaLVWi, BO3HMKaOLWMX B NpoLiecce paboThbl.

Bbicokasi TennooTtgava: YCTPOWCTBO He HarpeBaeTcs B npouecce
akcnnyataumu. [NpoanerHve cpoka cry»6bl 06opyaoBaHus.

Nak

MokpbiTe  nakom  TpeGyetcs  Ans
npepoTepaLleHms NOBPEXAEHUN 7]
Aedopmaumii nnaT npy paboTe B 3arblfeHHbIX
pabounx cpepax. BHe 3aBucumoctun ot
TSHKECTU Harpysok, [OMOSHUTENbHOE
3alUMTHOE MOKpbITUE MO3BONAET He TOJIbKO
NOBbICUTb MPOYHOCTb PaAMNO3NIEMEHTOB, HO
W npoanuTb CpoK Ccryx6bl oBopynoBaHus
B uUenoM. Jlak HagexHo  3awuiiaet
npeobpasoBaTeslb 4acToThl UMW YCTPOWCTBO
nnaBHOrO nNycka OT Nbifink, 4TO obecneynBaeTt
6ecnepeboiiHyto paboTy Npon3BoaCTBa.

Mpeumyuiectaa:

YCTONYMBOCTb K MbINu.

Bblcokasi MexaHuyeckasi MPOYHOCTb PaAMOANIEMEHTOB Ha NeYaTHbIX nnaTax.
Mpoanexne cpoka cnyxobl obopyaoBaHus.

9.3 MoxapHbIN pexum

Mogenu LCI, LCI(S), ocHaLeHHble pyHKUMeh «[oxapHbIi pexumy, nMetT
OKOH4aHue «-FM» cornacHo cucteme 0603HaYeHU, ykasaHHOW 8 1. 2.2, a UX
MOAEnbHbI  psa M MaccorabapuTHble  XapakKTepUCTUKM  aHarornyHbl
xapaktepuctukam mogenen LCI, He oOCHalLeHHbIX MOXapHbIM PEXMMOM.
[aHHas dyHKUMSE MOXXET COBMECTHO MCMOMb30BaThCs B NOXapHbIX Lkadax Ans
nogaepXKaHus nognopa BO34yxa, AbIMOYAANEHWs, YNpaBneHUs BbITSHKHbIMU
BEHTUNSATOPamu, YNpaBneHns npOoTUBOMOXAapHbLIMX HacocamMu. B MomeHT
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aKTMBaLMM NOXapHOro pexumMa npeobpasoBaTenb YacToThl MPOAOIHKAET CBO
paboTy, HECMOTPSI Ha BO3MOXXHOCTb MOBPEXAEHVS.

MoxapHbI pexm Npegnonaraet paGoTy npeobpasoBaTens YacToThl AaXe
B Cllyyae BO3HUKHOBEHWS OLLUNGOK.

Bentunarop
JIBIMOY/IaTICHHS.

Bentusirop
HoATIopa

— ¢+ "

Knananer
JIBIMOY/IaTICHHS.

&M

DYHKUUA «KKOHTPOIb BbIXOAHOW NMHUN»

B npeobpa3oBaTtensx 4acToTbl C MOXapHbIM PEXMMOM TakKe MOXHO
peanusoBaTb yHKUMIO «KOHTpONb BbLIXOAHON FUHWUW»: C 334aHHBIM
MHTEpBanomM BpemMeHu MY ByaeT npoBepsTb LENocTHOCTb kabens mexay M4
1 anekTpoasuratenem. B cnyyae obpbiBa nuHuM Ha gucnnee N4 BoicBeTUTCS
COOTBETCTBYHOLLAA OLLUMOKA.

MoppobHee o HacTponkax pexuma — cM. rnasy 10.1 [NoxapHbIN pexnm u
DYHKUMS «KOHTPOSIb BbIXOAHOW MIUHUM.

9.4 IP54/IP55

MpeobpasoBaTtenb YacTOTbl CO CTEMEHbIO 3aLUUThI
IP54/IP55 — kopryC C Takow CTeneHblo 3almTbl crnegyeT
BbIOMpaTh ANA y4aCcTKOB C MOBLILIEHHOW BNAXHOCTbIO,
rae MoxeT 06pa3oBbIBATHCS Mblflb U €CTb BO3MOXHOCTb
nonapaxust 6pei3r Ha MY. Ecnm MY B kopnyce IP54/
IP55 6yaet nonyyaTtb HeGOMbLUOE KOMUYECTBO MbInK,
BMarv, 3To He okaxeT HebnaronpusTHOro BO3AeNCTBUS
Ha paboty. Mogenw, vmelowme CTeneHb 3aluThl
IP54/IP55, obnagaloT TakuMuM Xe TexXHUYeCcKUmu
xapaktepuctukamn, 4to n mogenu LCI, ykasaHHble
8 2nage 2, HO WMeT WHble MaccorabapuTHble
XapaKTepUCTUKK, yKka3aHHble B 1. 2.6.1




9.5 Pa6ota c CUHXPOHHbLIM ABuUratenem ¢ NOCTOAHHbIMU
MarHutTamum

MpeobpasoBatenn 4yactotel cepun LCl Takke moryt pabotatb C
CVHXPOHHbIMW ABUraTensiMu ¢ NocTosiHHbIMK MarHuTamu (COMM), Heobxogunmo
3HaTb, YTO 3Ta ONUMSA MCKIOYaeT OAHOBPEMEHHYIO PaboTy C aCMHXPOHHbLIMU
anekTpoasuraTensaMu.

Mogenu LCI-SM umetoT Te e MaccorabapuTHble XapaKTepUCTUKU W
HOMUWHarnbHbIE NapameTpbl, 4TO U cTaHAapTHas cepus LCI. OTnnumne coctonT B
MEHI0 (PYHKUMOHArbHbIX NapameTpoB, MOMHbIN CINCOK KOTOPbLIX NpeacTaBneH
B Tabnuue 9.5.1

9.5.1 NapameTpbl MeHI0 NporpammupoBaHusa COMM

HasHauyeHne ctonbuos Tabnuupbl PyHKLMOHANBHbBIX NapameTpoB:

1-1 cTon6ew, «PYHKUMOHANbHBI KOA», COAEPXKUT HOMEp NapameTpa;

2-1 ctonbeu, «HasBaHne dyHKUMMY;

3-1 ctonbeu, «[nanasoH HacTpoWikuy», 0603HavYaeT 4ONYCTUMbINA AManasoH
3Ha4YeHun napameTpa;

4-n ctonbeu, «3aBOACKOE 3HAYEHMEe» — UCXOOHOe YCTaHOBIEHHOE
3HayeHue;

5- cronbeu, «M3meHeHne», obo3HayaeT YCMNOBUSI W3MEHEHUSt WK
OTCYTCTBME BO3MOXHOCTU M3MEHEHUSI AHHOTO napameTpa.

Hwuxe noapo6Ho onucaHbl ycroBHble 0603Ha4eHNs:

«o»: [laHHbI NapameTp MOXeT GbITb N3MeHeH, korga MY HaxoguTcs kak B
pexrMe OCTaHOBa, TaK U B pexume paboTbl;

«m»: [JaHHbI napameTp MOXeT ObiTb M3MeHeH Tonbko Toraa, korga M4

Haxo4MTCsl B PEXUME OCTaHOBa;

«eo»: [laHHbI NapameTp SBMAETCA NapameTpoM MOHUTOPWHra (MCNONb3yeTcs
[Onsi I(POCMOTPa U HE MOXET ObITb U3MEHEH)

«#»: [OaHHbIi napamMeTp MoXeT ObiTb M3MEHEH TOMbKO chneuuanuctammu
CEpPBUCHOW CITy>Obl

Tabnuua 9.5.1 — MonHbI cnucok napaMeTpoB Npeobpa3soBaTensi YacToThbl
cepum LCI-SM

®DyHKUMO-

9 HasBaHue o 3aBog. Uzme-
Ha.l;l(l;:bllﬂ cbyHKLMM Avana3oH HacTpPonkn 3HaY. HeHve
F'pynna PO: OcHOBHble napameTpbl
P0-00 Twn Harpyaku 1: Tun G (Tshkenblii pexum) 3aBucut .

2: Tvn P (06LLenpOMbILLTIEHHbIN) OT moaenun
P0-01 Pexum 0: SVC (BEKTOPHbIN 0 [ ]
ynpaeneHus 6e3AaT4NKOBbIN)

1: VC (BeKTOpHbIN
c obpaTHoW CBA3bIO)
2: ckansipHbiv (U/f)



P0-02 McToYHmK kKomaHa 0: MaHenb ynpaeneHus 0 a]
nycka / octaHoBa 1: TepmuHan (knemmbl ynpaBneHus)
2: Mpotokon csssn Modbus RTU/
Profibus DP
P0-03 McToyHnk 3apganHus 0: KHonku nanenu ynpasneHus (6e3 0 [ ]
yacToTbl A COXpaHEHWs 3HaYeHNst ONOPHOMN
4acTOTbl MPU OTKMNOYEHWUN NUTAHNS)
1: KHonkun naHenwu ynpaeneHus (c
COXpaHeHVieM 3Ha4YeHNsi ONOPHON
4acTOThbl MPU OTKIMOYEHWUM NUTAHNS)
2: AHanoroBbii Bxog Al1
3: AHanorosbivi Bxog Al2
4: AHanoroBbii Bxog Al3
6: MHOrocTyneH4aThiin pexmm
7: Npocton MINK
8: NN-ynpasnexve
9: MpoTokon cBasn Modbus RTU/
Profibus DP
P0-04 BcrnomorarenbHbii AnanoruyHo P0-03 0 [ ]
VCTOYHUK  3aaHus
yacTtoTel B
P0-05 BepxHuit npegen 0: MakcvumanbHas yactota (P0-10) 0 o
WUCTOYHMKA 3agaHus 1: TekyLlast YacToTa UCTOYHMKA A
yactoTbl B npu
KOMOUMHaLun
VCTOYHWKOB
P0-06 [wnanazoH 0 % ~ 150 % 100 % o
perynmpoBku
WCTOYHWKA 3apaHust
yacTtoTbl B npu
KoMGUHaL K
VCTOYHWKOB
P0-07 Buibop Tvna Paspsn eguHuu; 00 o
B3aUMOAENCTBUA 0: PaboTaeT TOMbKO UCTOYHUK A
VCTOYHKOB YacTOThl (ncTouHnk B 3abnokuposaH)
AnB 1: Kom6uHaumsa nctodHvnkos A n B
(onpenenseTcs paspsaoM AeCATKOB)
2: PaspelueHo nepeknioyeHne Mexay
ncToyHukammn A n B
3: PaspelueHo nepeknoyeHne Mexay
WCTOYHMKOM A 1 KOMGUHaLMen
ncToyHukoB A n B
4: PaspeLueHo nepeknioYveHne mexay
WUCTOYHMKOB B 1 KOMBUHauuein
ncTo4HukoB A n B
Pa3spsag necsatkos:
0:A+B
1:A-B
2: Makcumym n3 A vnu B
3: MuHumym us A nnu B
P0-08 OnopHas yacToTa 0.00 Ny ~ PO-10 50.00 Ny [u}
(Npu UcToYHMKE
Y4acToThbl — KHOMKM
naHenu ynpaenexus)
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P0-09 Bbi6op HanpaeneHus 0: Mpsmoe 0
BpalLeHna 1: O6patHoe
anekTpoaBuratens
P0O-10 MakcumaneHas Yactota 5.00 Ny ~ 500.00 'y 50.00 'y
PO-11 WcTouHuK 3apanns 0: PUKCMPOBAHHOE 3HaYeHVe B 0
BepXHel npeaensHowm napametpe P0-12
Y4acToTbl 1: AHanorosbin Bxog All
2: AHarnorosbivi Bxog Al2
3: AHariorosbIvi Bxog Al3
5: MNpoTtokon cBa3n Modbus
RTU/Profibus DP
P0-12 BepxHsist npepernbHas P0-14 ~ P0O-10 50.00 'y
yacrota
PO0-13 CMelLEeHNe BEPXHErO 0.00 Ny ~ PO-10 0.00 'y
npegena npu 3agaHun
aHarnoroBoro UCTO4HUKa
BEpXHero npeaena
4acToThI
PO-14 HwkHsAa npeaenbHas 0.00 'y ~ P0-12 0.00 'y
vacTtota
PO0-15 Hecyuwas yactota 2 klMy ~ 8.0 kMy 3aBucut
(Lm) ot
moaenu
P0-16 MopacTpoiika Hecywien 0: BbiknioyeHa 0
4acToThbl B 3aBUCUMOCTH 1: BkntoyeHa
OT TemnepaTypbl
paguatopa
P0O-17 Bpewmsi pasroHa 1 0.0c~6500.0c 3aBucut
ot
mozenu
P0-18 Bpemsi 3amegnenus 1 0.0c~6500.0c 3aBvcut
or
moaenu
P0O-19 TouHOCTb 3agaHus 0: 1 cex 1
BPEMEHM pasroHa n 1:0.1 cex
3amenneHus 2:0.01 cek
P0-21 CwmeLleHue 4acToTbl 0.00 'y ~ PO-10 0.00 'y
BCMoOMoraTensLHoro
WCTOYHMKA YacTOTbl ANA
pabotbi no AuB
P0-23 CoxpaHeHue ornopHo 0: He coxpaHsietcst 0

4YacToTbl NpW 3agaHnn
4acTOTbl C KHOMOK
naHenun ynpasneHusa
nocne octaHosa n
OTKMOYEHNA NUTaHUA

1: CoxpaHsieTcs
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P0-24 | BbiGop HaGopa 0: Habop napametpos Asuratens 1 0 [
napameTpoB ABuratens 1: Habop napameTpoB auratens 2
P0-25 | BasoBas yacToTta 0: P0-10 0 ]
BPEMEeHU pa3roHa 1 1: OnopHas YactoTa
3ameqnnexvs 2:100My
P0-26 | BasosasuvactoTa npu 0: Pabouast yactota 0 ]
3afaHnn 4acToTbl C 1: OnopHas YacTtota
KHOMOK NaHenu Bo
BpemMs paboTbl
P0-27 MpuBA3Ka NCTOYHMKA EAnHuUbI: NnpuBA3Ka kKOMaHa 0000 o
KOMaH/, Nyck/OCTaHoB K nycka/octaHoBa ¢ naHenu
MCTOYHUKY 4acTOTbI npaBneHns K UICTOYHUKY 4acToTbl
ﬁec;m(u: npvBsi3ka komaHz nycka/
OCTaHOBA C KIIEMM K UCTOYHUKY
4acToThbl
CoTHU: NpuBsA3Ka kKoMaHz nycka/
ocTaHoBa ¢ npotokona Modbus
RTU K MCTOYHUKY YacTOTbI;
Thlcaun-peseps.
0: HeT npussskn
1: KHOMKM naHenu ynpasneHns
2: AnarnoroBbii Bxog All
3: Axariorosbin Bxog Al2
4: Axariorosbii Bxog Al3
6: MHOrocTyneH4aThiin pexmm
7: Npocton MK
8: NN-ynpasnexve
9: MpoTokon cBasn Modbus RTU/
Profibus DP
P0-28 | Bbibop Tuna 0: Modbus RTU 0 [
KOMMYHUKaLMOHHOrO 1: Profibus DP
npoTokona
F'pynna P1: MapameTpbl anekTpoasuratens 1
P1-00 Twn anekTpoasuratens 2: CMHXPOHHBIV 3nekTpoasuraTent ¢ 2 [ ]
MOCTOSIHHBIMW MarHuTamu
P1-01 | HomuHanbHas 0.1 kBT ~ 1000.0 kBT Basucur []
MOLLIHOCTb or
anekTpoasuratens mMofenu
P1-02 | HomuHanbHoe 1B~2000B Basucut [
HanpsxeHue or
anekTpoasuratens mMofenu
P1-03 HoMuHanbHbIV Tok 0.01 A~ 655.35 A (mogenu go Basucut [ ]
anekTpoaBuratens 55 kBT) or
0.1 A~ 6553.5 A (mogenu ot 75 kBT) | mozenu
P1-04 | HomuHanbHas Yactota 0.01 Ny ~ PO-10 B3asucut [
anekTpoasuratens or
mMofenu
P1-05 | HomuHanbHas 1 06/MuH ~ 65535 06/MUH Basucut []
CKOPOCTb BpaLLeHNs or
anekTpoasuratens mMofenu
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P1-16 | ConpotuneHue obmotok | 0.001 Om ~ 65.535 Om Basucut [
cratopa COMNM (mogenwu fo 55 kBT) OT Mogenu
0.0001 Om ~ 6.5535 Om
(mogenwu ot 75 kBT)
P1-17 | WHaoykTUBHOCTL 0.01 MIH ~ 655.35 MIH B3asucut [
CUHXPOHHOTO ABuratens (mopenwu go 55 kBT) OT Moaenu
no ocn D 0.001 MI'H ~ 65.535 MIH
(mogenwu ot 75 kBT)
P1-18 | WHaykTuBHOCTL 0.01 MIH ~ 655.35 MIH B3asucut [
CUHXPOHHOrO ABuratens (mopenwu go 55 kBT) OT Mogenu
mo ocu Q 0.001 MIH ~ 65.535 MH
(mogenwu ot 75 kBT)
P1-20 MpoTneo-34C CAMM 0.1B~6553.5B 3aBuvcut [
oT Mmogenu
P1-27 | Yucno nmnynscos 1~ 65535 1024 [ ]
3HKoAepa Ha o6opoT
P1-28 | TunasHkogepa 0: IHKpeMeHTanbHbI 3HKoAEp 0 [ ]
ABZ
1: HKpeMeHTanbHbIN 3HKoAEP
uvw
2: Pe3onbBep
P1-30 [MNocnepoBaTenbHOCTb 0: Mpsimasi n
a3 AB aHkoaepa ABZ 1: ObpatHas
P1-31 | Yron ycTaBku 3HKoAepa 0.0°~359.9° 0.0° ]
P1-32 MocnenoBaTensHOCTb 0: Mpsimasi 0 =
a3 UVW aHkoaepa 1: O6parHas
uvww
P1-33 | YroncmelleHus 0.0°~359.9° 0.0° =
Aatymnka UVW
P1-34 | Yucno nap nonocos 1~ 65535 1 []
pesonbeepa
P1-36 BgeMﬂ oBHapyxeHus 0.0 c: HeT genctaunsa 0.00c [
0o0pbiBa 06paTHOM CBA3MN 0.1c~100¢c
o CKOpoCTU
P1-37 MpeHTndumkaumus 00: Het 00 [
napameTpoB 11: CraTuyeckas naeHTudmkaums
anekTpoasurartens 12: MNonHas guHamuyeckas
naeHTudmKaums
F'pynna P2: MapameTpbl ANA HaCTPOWKW BEKTOPHOro cnoco6a ynpaeneHus (SVC, VC)
P2-00 | KoadcpuumeHt 1~ 100 20 o
NPOMNOPLIMOHANBLHOCTH
KOHTYpa ckopocTu 1
P2-01 | Bpems uHTerpvpoBaHus 0.01c¢~10.00c 0.50¢ o
KOHTypa ckopocTh 1
P2-02 YacToTa nepeknoyeHmst 0.00 Ny ~ P2-05 5.00 'y o
1
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P2-03 | KoadbcuumeHt 1~ 100 20 o
NpOonopLMOHansLHOCTH
KOHTYpa CKOpOCTH 2
P2-04 | Bpemsi MHTErpypoBaHus 0.01¢~10.00c 1.00c o
KOHTYpa CKOpOCTH 2
P2-05 YacroTa nepeknioveHus 2 P2-02 ~ P0-10 (MakcumarbHast 10.00 'y u}
yacTota)
P2-09 McTouHvK 3apanus 0: Lndpposoit curHan B 0 o
MaKCUMarbHOro MOMeHTa napametpe P2-10
ANA pexumMa ynpasneHus 1: AnHanorosbii Bxog All
Mo CKOpoCTU 2: AHanoroBbii Bxog Al2
3: AHanoroBbii Bxog Al3
5: CeTeBOW NPOTOKON
6: MuHumanbHoe 3HayeHue wu3
Bxogos Al1 n Al2
7: MakcumarnbHoe 3HayeHue u3
Bxogos Al1 n Al2
P2-10 | OrpaHu4eHne MOMeHTa 0.0 % ~ 200.0 % 150.0 % o
AN pexumMa ynpasneHus
1o CKOpPOCTH
P2-11 WcTouHnk 3apaHus 0: LincbpoBoii OMNOpHbIN curHan B 0 o
OrOpPHOro curHana napameTpe P2-12
B peXxuvmMe ynpasneHus 1: AHanoroBbii Bxog All
o MOMEHTY 2: AHanoroBbii Bxog Al2
3: AHanorosbili Bxog Al3
5: CeTeBOW NpOTOKON
6: MuHMManbHoe 3HaveHue
n3 Bxoaos Al1 n Al2
7: MakcumanbHoe 3HaveHve
13 Bxogos Al1 n Al2
P2-12 | LincbpoBoii OnopHbIi 0.0 % ~ 200.0 % 150.0 % o
curHan
P2-13 | MponopuuoHasnbHbIii 0 ~ 60000 2000 o
KO3(hPULMEHT
BO30YXOEHWS KOHTYpa
TOKa
P2-14 | KoadpcmumeHt 0 ~ 60000 1300 =]
VHTErpupoBaHus
BO36YXOEHWSI KOHTYpa
TOKa
P2-15 | lMponopuuoHanbHbIi 0 ~ 60000 2000 [a]
KOA(MDULMEHT yCUNEHNS
MOMEHTa KOHTypa Toka
P2-16 | KoadpdmumeHt 0 ~ 60000 1300 [ ]
MHTErpnpoBaHna
MOMEHTa KOHTypa ToKa
P2-18 | Pexwvm ocnabnenusi nons 0: Ocnabnenve nons 1 [ ]
CUHXPOHHOTO HefencTBUTENLHO
anekTpoasuratens 1: Pexum npsiMoro pacueta
2: Pexum aBTOMaTU4ecKomn
HacTpOVkn
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P2-19 | My6uHa ocnabneHus 1~50 5
NOMsi CUHXPOHHOTO
anekTpoaBuratens
P2-22 | BknioyeHvie BepxHero 0: BbiknioueHo 0
npenena kpytauiero 1: BkntoyeHo
MOMeHTa
P2-23 BepxHuii npeaen BbIXOAHOTO 0% ~50 % 5%
HanpsKeHWst CUHXPOHHOTO
anekTpoasuratens
P2-24 Tok onpeaenexus 10 % ~ 180 % 80 %
yrna HayanbHoro
MOMNOXEHWSt CUHXPOHHOTO
anekTpoasurartens
P2-25 | Onpepenenue yrna HadanbHoro| O: [poBepsTb Nepes KaxabiM 0
NOMOXEHNS1 CUHXPOHHOTO 3arnyckom
anekTpoasurartens 1: He onpepenstb
2: OnpepensaTtb nocrne
BKITIOYEHUS NUTAHWS
P2-27 | KoathduumeHT ycuneuus 50 ~ 500 100
perynupoBKu 4acToTbl
BpaLLleHusi nontocos CAMNM
P2-28 | YnpaBneHue COOTHOLLEHNEM 0: BbiknioueHo 0
MaKCMMarbHOro KpyTSLLEero 1: BkroyeHo
MOMEHTa U Toka
P2-32 | Koppekuus curHana Z 0: BbiknioyeHo 1
1: BkntoyeHo
P2-36 Tok BO36yaeHUsA HU3KOoN 30 % ~ 80 % 30 %
cKopocTu
P2-37 Hecyulas yacToTa HM3komn 0.8 kl'y ~ P0-15 1.5kMy
CcKOpoCTH
P2-38 MeToq HMU3KOYaCTOTHOrO 0: HeT H13Ko4acToTHOrO 0
TopMoxeHus (SVC) TOPMOXEHUSA
1: HuskoyactoTHoe
TOPMOXEHUE UCTONb3yeTCst Npu
ocTaHoBe
P2-39 BpekTuBHas yactota 0ly~10.00y 2.00 Iy
HW3KOYaCTOTHOrO
TopMoXeHus (SVC)
P2-40 LLlar nameHeHusa 4acToTbl 0.0005 Ny ~ 1.0000 Iy, 0.0010 'y,
HW3KOYaCTOTHOrO
TopMoXeHus (SVC)
P2-41 | ToK HU3KOYACTOTHOTO 0% ~80% 50 %
TopMoXeHus (SVC)
P2-42 | OtcnexvsaHue 0: Bbikn. 0
CKOPOCTU CUHXPOHHOTO 1: Bkn.
anekTpoasuratens (SVC)
P2-43 | BkroyeHue Hynesoro 0: Bbikn. 0
cepBonpueoaa 1: Bkn.
P2-44 | YacToTa nepeknioyeHuns 0.00 Ny ~ P2-02 0.30 Iy
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P2-45 | TMponopuunoHanbHoe 1~100 10 o
yCUneHve KoHTypa
HyrneBoW CKOPOCTH
cepsonpreoaa
P2-46 | Bpems nHTErpypoBaHusi 0.01c~10.00c 0.50c o
KOHTYpa HyneBoW CKOpPOCTW
cepBonpuBoaa
Fpynna P3: MapameTpbl ANs HAaCTPOWKM ckansipHoro cnoco6a ynpasnenus (U/f)
P3-00 | Tun xapaktepuctuku U/f 0: INnHenHasn 0 L]
1: lomaHas
2: KBagpatuyHas
3: KsapgpatnyHas 1.2
4: KsagpatuyHas 1.4
6: KsagpaTtnyHas 1.6
8: KsagpatnyHas 1.8
10: MonHocTbio pasaenkbHbIN
pexum U/f
11: YacTuyHO pasaenbHbIi pexmnm
Ui
P3-01 | MoBblweHune KpyTSLLEero 0.0 % (aBTOMaTH4ECKOE Basucut o
MOMeHTa NOBbILLEHNE) oT Mogenu
0.1% ~30.0%
P3-02 | YactoTa oTceuku 0.00 'y ~ PO-10 50.00 'y ]
NOBbILLIEHNS KPYTSLLEro
MOMeHTa
P3-03 | Yactota Toukn 1 0.00 'y ~ P3-05 130Ty [ ]
Ha nomaHoi
XapaKTepucTuke
P3-04 | HanpsbkeHue TOYku 0.0 % ~ 100.0 % 15.0% ]
1 Ha nomaHon
XapaKTepucTuke
P3-05 | Yactota Toukn 2 P3-03 ~ P3-07 5.00 'y [ ]
Ha nomaHoi
XapakTepucTuke
P3-06 | HanpsbkeHue TOuku 0.00 % ~ 100.0 % 20.0% ]
2 Ha nomaHow
XapakTepucTuke
P3-07 YacToTa ToukM 3 P3-05 ~ P1-04 50.00 Ny [
Ha nlomMaHow
XapaKTepucTuke
P3-08 | HanpspkeHue To4ku 0.00 % ~ 100.0 % 100.0 % ]
3 Ha nomaHoi
XapaKTepucTuke
P3-14 | Otceuka HanpspkeHus 0 B ~ P1-04 (HomuHanbHoe 0B o
npu pasgensHom U/f HanpshkeHWe ANeKTpoaBUraTensl)
P3-15 | Bpems HapacTaHusi 0.0c~100.0c 0.0c o
HanpsxeHWs npu
pasgenbHom U/f
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P3-16 | Bpems cHWxeHus
HanpshkeHust

npu pasaensHom U/

0.0c~100.0c

0.0c

P3-17 | Bbibop pexuma
ocTaHoBa

npu pasaensHom U/

0: YacTtoTa v HanpsikeHne
CHWkatoTcs Ao 0 He3aBMCUMO Apyr OT
Apyra

1:YacTtoTa cHuxaeTca nocne
CHWKEHUsI HanpsbkeHus Ao 0.

P3-18 Meperpy3souyHas
CrocoGHOCTb

npeo6pasosarerns

50 % ~ 180 %

150 %

P3-19 3awmra ot neperpysku

10 TOKY

0: BblkntoveHa
1: BkrtoyeHa

P3-20 KoadhmumeHT 3awutbl

OT neperpysku Mo ToKy

0~ 100

20

P3-21 KoadpbcbmupmeHt
KOMMeHcaLmy Toka
ocTaHoBa Npu neperpyake
o TOKY

C ABOVIHOW CKOPOCTbIO

50 % ~ 200 %

50 %

P3-22 HanpspkeHue
cpabaTbiBaHUs 3aLUMThI
Mo NepeHanpsKEHNI0 Ha

3BeHe MNOCTOAHHOIo TOKa

650 B ~ 800 B

760.0B

P3-23 Sawura no
nepeHanpsxeHno Ha
3BEHE NOCTOSIHHOTO

TOKa

0: BoiknioyeHa
1: BrrtoyeHa

P3-24 | KoacbcmumeHT
YCUNEHUs 4acToTbl
NoAaBneHyst oOCTaHoBa

npy NepeHanpsxeHnm

0~ 100

30

P3-25 | KoacdmumeHt
yCUNeHUsi HanpshxeHust
noAaBrieHnst ocTaHoBa

npy nNepeHanpsxeHn

0~ 100

30

P3-26 | MakcumanbHbIi npeaen
HapacTaHus 4acToTbl
ocTaHoBa npu

nepeHanpsXxeHuu

0lu~50Ty

5y
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P4-00

P4-01

P4-02

P4-03

PA4-04

P4-05

I'pynna P4: ®yHKUMM BXOAHbIX KIeMM

PyHKLMS Knemmbl SI1
PYHKLMS KNEMMbI S2
PYHKLMS KNeMMbl S3
DyHKLMS KneMMbl S4
PyHKLMS KNeMMbl S5

PYHKLMS KNeMMbl S6

0: HeT dyHKumK 1
1: Myck
2: PeBepc 4

3: TpexnpoBOAHbIN PEXUM yNpaBrneHus
(cTon)

4: Ton4KoBbIN pexuM, BpalleHune Bnepes 9
5: TonykoBbIN pexum, obpaTHoe BpalLeHue
6: Knemma yBenuyeHuns 4acToTbl 12

7: Knemma yMeHbLUEHMWS 4acToThbl
8: OcTaHOB MO MHepLun

9: C6poc owmbku

10: Maysa BpalleHns

11: BxoZ BHeLUHeN owmnbKM (HopMarbHO 0
Pa3oMKHYTbIN)

12: Knemma 1 MHOrocTyneH4aToro pexvma

13: Knemma 2 MHOrocTyneH4aToro pexvma

14: Knemma 3 MHOrocTyneH4aToro pexvma

15: Knemma 4 MHOroCTyneH4aToro pexumMa

16: Bblibop BpeMeHU pa3roHa U 3amearneHus),
knemma 1

17: Bbibop BpeMeHu pasroHa v

3ameaneHus, knemma 2

18: MNepekrntoyeHne NCTOYHMKA YacToTbl MeXay
AnB

19: C6poC ONOPHOIA HaCcTOThI NMpY 3aJaHnn ¢
KIEMM WUy KHOMOK NaHenu ynpasneHus

20: Bbl6op MCTOYHMKa KOMaHA, nyck/

0CTaHoB, knemma 1

21: 3anpeT pasroHa u 3ameaneHuns

22: Maysa NMWA-ynpaenexns

23: C6poc cocTosiHus MK

25: Bxopa cyeTymka

26: CHpoc cyeTumnka

27: KOHTpOnb ANWHbI

28: C6poc AnvHbl

29: 3anpeT ynpaBneHns KpyTALWMUM MOMEHTOM
33: Bxoa BHeLLHel oLnBKu (HopMarnbHo-
3aMKHYTbI)

34: 3anpeT Ha U3MeHeHNe NCTOYHUKOB
3afaHnst YacToTbl

35: O6patHoe MWA-ynpaBneHue

36: BHeLwHwii cTon, knemma 1

37: Bbibop UcTouHMKa komaHa nyck/

OCTaHOB, knemma 2

38: MNayaa NNO-ynpaenexus

39: MNepeknioyeHne mexay yCTaHOBMEHHbIM
VCTOYHUKOM YacTOTbl U UCTOYHUKOM A

40: MNepeknioyeHe Mexay yCTaHOBEHHbIM
WCTOYHUKOM YacTOTbl U UCTOYHMKOM B

43: MNepeknioyeHve Mexay napameTpamm
MA-ynpasneHus

44: Tonb3oBaTernbckasi owmbka 1

45: MNonb3oBaTenbckas ownbka 2

47: ABapuiiHbI OCTaHOB

48: BHelwHui cTon, knemma 2

49: 3ameaneHve C TOPMOXEHNEM MOCTOSHHLIM
TOKOM
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P4-10

Bpems cunbTpaumm
LMcpoBbIX BXOAOB

0.000 ¢ ~1.000 ¢

0.010c

P4-11

Pexum ynpasneHusi
Kremm

0: [1ByXnpoBOAHbI pexum 1
1: AByXnNpOBOAHLIN pEXum 2
2: TpexnpoBoAHbI pexum 1
3: TpexnpoBOAHbLIN PeXUM 2

P4-12

CKOpOCTb U3MEHEHMS
OMOPHOW YacTOThI PN
3aAaHnK C KHOMOK
naHenu ynpaeneHus

0.001 u/c ~ 65.535 Ny/c

1.00 Mwe

P4-13

HwkHui npegen
aHanorosoro Bxoga All
(ans curHana 4-20 mA
ycTaHoBuTb 2.00)

0.00 B ~ P4-15

0.00B

P4-14

OnopHBbI curHan,
COOTBETCTBYHOLLMIA
HWXHEMy npegeny
aHanorosoro Bxoga All

-100.00 % ~ 100.00 %

0.0%

P4-15

BepxHuit npegen
aHanorosoro Bxoga All

P4-13 ~10.00 B

10.00B

P4-16

OnopHbIii curHan,
COOTBETCTBYHOLLMI
BEpXHEMy npeaeny
aHanoroeoro Bxoga All

-100.00 % ~ 100.00 %

100.00 %

P4-17

Bpewms cunbTpoBaHus
All

0.00c~10.00c

0.10c

P4-18

HwxkHuin npegen
aHanorosoro Bxoga Al2
(ans curHana 4-20 MA
ycTaHosuTb 2.00)

0.00 B ~ P4-20

0.00B

P4-19

OnopHsIN curHan,
COOTBETCTBYIOLLMIA
HWXHeMy npeaeny
aHanoroBoro Bxoga Al2

-100.00 % ~ 100.00 %

0.0 %

P4-20

BepxHuii npepen
aHanorosoro Bxoaa Al2

P4-18 ~ 10.00 B

10.00B

P4-21

OnopHsIN curHan,
COOTBETCTBYIOLLMIA
BepxHeMmy npeaeny
aHanoroBoro Bxoaa Al2

-100.00 % ~ 100.00 %

100.00 %

P4-22

Bpewms counbTpoBaHus
Al2

0.00c~10.00c

0.10c

P4-23

HwxkHui npegen
aHanoroeoro Bxoga Al3

0.00 B ~ P4-25

-10.00 B
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P4-24 | OnopHbI curHan, -100.00 % ~ 100.00 % 0.0% o
COOTBETCTBYIOLLMI
HWXHEeMy npeaeny
aHanorosoro Bxoaa Al3
P4-25 | BepxHuit npegen P4-23 ~10.00 B 10.00B o
aHanorosoro Bxoga Al3
P4-26 OnopHBbI curHan, -100.00 % ~ 100.00 % 100.00 % o
COOTBETCTBYIOLLMIA
BepxHeMy npeaeny
ananorosoro Bxoga Al3
P4-27 | Bpems cdmnsTpoBaHuns 0.00c~10.00c 0.10c¢c o
A3
P4-28 MwuHumanbHas Yactota 0.00 kl'y ~ P4-30 0.00 kl'y, [u}
nmnynbcHoro Bxoga (HDI)
P4-29 | OnopHbIli curHarn, -100.00 % ~ 100.00 % 0.0% o
COOTBETCTBYOLLEN
MWHUMaIbHOM YacToTe
MMMy NbCHOrO BXoAa
(HDI)
P4-30 | MakcumanbHas yactoTa P4-28 ~ 50.00 k'y, 50.00 Iy o
umnynbcHoro Bxoaa (HDI)
P4-31 | OnopHbIi curHan, -100.00 % ~ 100.00 % 100.00 % o
COOTBETCTBYOLLEN
MaKcVMarnbHo Yactote
umnynbcHoro Bxoaa (HDI)
P4-32 | Bpemsi cunbTpaummn 0.00c~10.00c 0.10c u]
MMMyNbCHOMO  BXOAa
(HDI)
P4-33 BobiGop kpuBon ans EavHnubl: BeIGop kpuBon ans All H.321 u}
aHanoroBbIx BxofoB Al OecsaTtku: BbIGOp kpvBow ans Al2
CoTHu: BbIGOp kpuBoW Ans Al3
1: Kpueas 1 (2 To4ku, cM. P4-13 ~
P4-16)
2: Kpvast 2 (2 Touku, cm. P4-18 ~
P4-21)
3: Kpueast 3 (2 Touku, cm. P4-23 ~
P4-26)
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P4-34 | Bbibop HacTpoek Bxofa | EauHuubl: AHarorosbin Bxog All H.000
Al npu 3HaveHun [LecsTku: AHanorosbivi Bxog Al2
HanpsXxXeHna Hxe CoTHu: AHariorosbiii Bxoa Al3
MWHUMArbLHOro 0: CooTBETCTBYET MUHUMATBbHO
HacTpoike Bxoaa
1:0.0%
P4-35 | 3apepxka 0.0c~6553.5¢c 0.0c
cpabaTbiBaHus S1
P4-36 | 3agepwka 0.0c~6553.5¢ 0.0c
cpabaTbiBaHus S2
P4-37 | 3apepxka 0.0c~6553.5¢c 0.0c
cpabaTtbiBaHus S3
P4-38 | Bbi6op Tvna noruku ans | 0: CpabaTbiBaHWe No 3aMblKaHMIO 00000
umdpoBbIx BXxogos S1- S-DCM
S5 1: CpabaTbiBaHWe Mo pa3MblKaHUO
S-DCM
EauHunub: S1
OecsaTku: S2
CoTHu: S3
Teicauun: S4
[ecAtkun Tbicay: S5
P4-39 | BbiGop TMna norvku 0: CpabaTbiBaHue Mo 3aMblKaHuio 00000

Ans uncposoro Bxoaa
S6

S-DCM

1: CpabaTbiBaH1e No pa3mblkaHWo
S- DCM

Hecarku: S6
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P5-02
P5-04
P5-05

PyHkums MO1
PyHkums pene R
dyHkums pene T

Ipynna P5: ®YHKLMK BbIXOAHBLIX KIeMM

0: HeT cbyHkumm

1: Pabota

2: Asapus

3: [locTmkeHne nonb3oBaTenbCKON YacToThbl
FDT1

4: locTvkeHWe YacToThbl pernctpauum

5: PaboTa Ha HyneBoW YyacToTe (TOmnbKo B
pexume pabotbl MY)

6: MpeaynpexaeHune o neperpyske
anekTpoasuratens

7: Npepynpexaexue o neperpy3ske M4

8: [loCTMKEHME OMOPHOTO 3HAYEHUS CHETUMKA
9: [IOCTUXEHNE YCTAHOBINIEHHOIO 3HAYEHUS
cyeTymKa

10: JocTuxeHue AnuHbl

11: Upmkn NJIK 3aBeplueH

12: [ocTwKeHWe CyMMapHOro BpeMeHU
paboTbl

13: [locTwKeHne BepXHe NpeaenbHON unm
HWDKHEW NpeaenbHON YacToThbl

14: [locTwKeHWe BEPXHErO NpeaernbHOro unm
HWXHEro npeaesibHoro MOMeHTa

15: FoTOBHOCTb K paboTte

16: HanpsbkeHune Al1>AI2

17: JocTnxeHne BepxHen NpeaenbHON YacToThl
18: [locTwKeHWe HWKHe npeaenbHown
YacToThl

19: CocTOsiHME NMOHWKEHHOTO HaNPsXXeHUs Ha
3BEHEe NOCTOSAHHOrO TOKa

20: Ynpasnexue no Modbus RTU

23: PaboTa Ha HyneBoW YacToTe (BKMoyas
pexum ocTaHoBa)

24: [locTKeHe CyMMapHOro BpeMeH! BO
BKITIOYEHHOM COCTOSIHUM

25: [locTwkeHne Nonb3oBaTeNbCKoM YacToThbl
FDT2

26: JoctuxkeHue YactoTbl 1

27: [locTwxeHune YacToTbl 2

28: octmkeHne Toka 1

29: [locTxkeHne Toka 2

30: [locTxeHne 3afaHHOro BpeMeHn

31: [loctxeHune npegena ypoBHs curHana All
32: Xonocton xon

33: PeBepc

34: HynesoWw TOK Ha Bbixoge

35: [locTikeHne 3aaaHHoON Temneparypbl
CUIOBOTO MOAYNst

36: MpeBblLLeHVe 3a4aHHOrO Toka

37: ocTwKeHne HKHEW npeaenbHon
YyacToThl (kak B paboyem pexvme, Tak 1 B
pexume ocTaHoBa)

38: CurHan npegynpexaeHns

39: MpeaynpexaeHuve o neperpese 3]



P5-07 PYHKLWS aHANOroBoro 0: Pabouasi yactoTta 0
Bbixoga AO1 1: OnopHas YacTtoTa
2: BbIxogHoM ToK
3: BbIX0QHO MOMEHT
4: BbIxogHast MOLLIHOCTb
5: BbixogHoe HanpsixeHvne
P5-08 | ®yHkuMs aHanoroBoro 7: Hanpsukenue All 1
BbIX0Aa AO2 8: HanpsikeHue Al2
E:cliianpﬂ)KeHme Al3 (Tonbko Ana cepun
13: CkopocCTb anekTpoaBuraTensi
14: BbixoaHoi Tok (100 % = 1000 A)
15: BbIxo4HOE HanpsixeHue
(100 % = 1000 B)
16: BbixogHO MOMEHT
P5-10 | KoadpcomumeHt -100.00 % ~ 100.00 % 0.0 %
cmelleruns AOL
P5-11 | KoadhcuumeHT -10.00 ~ 10.00 1.00
ycunenns AOL
P5-12 | KoadpcomumeHt -100.00 % ~ 100.00 % 0.0 %
cmeLleHns AO2
P5-13 | Koacbcomument -10.00 ~ 10.00 1.00
ycunenns AO2
P5-18 | Bpems 3agepxku 0.0c~3600.0c 0.0c
BKMOYEHUs! pene R/A-
R/B-R/C
P5-19 | Bpewms 3agepxku 0.0c~3600.0c 0.0c
BKntoyeHusi pene T/A-
T/B-T/IC
P5-22 BeiGop T1na noruku 0: HopManbHO-pasoMKHYTbIN BbIXOA, 00000
[ANS BbIXOAO0B 1: HopManbHO-3aMKHYThIi BbIXOA
OecaTtku: MO1
CotHu: pene RA-RB-RC
Toicauu: pene TA-TB-TC
F'pynna P6: ®yHKuMM 3anycka/ocTaHoBa
P6-00 | Pexwum 3anycka 0: Mpsimon nyck 0
1: Peseps
2: Peseps
P6-03 YacroTa 3anycka 0.00 Ny ~10.00 'y 0.00 'y
P6-04 | Bpemsa yaepxanus 0.0c~100.0c 0.0c
YacToThl 3anycka
P6-07 | Pexwm pasroHa/ 0: MNpsimas xapakTepucTuka 0
3ameqneHns 1: S-o6pa3sHas xapaktepuctuka A
2: S-o6pa3sHas xapakTtepuctuka B
P6-08 | HayanbHbIii yqacTok 0.0% ~70.0 % 30.0%
S-obpasHon
XapaKTepuCTUKK
P6-09 MocnepHwit yyactok 0.0% ~70.0% 30.0%
S-obpasHon
XapaKTepuCTUKN

INSTART®

206




P6-10

P6-15

P7-02

P7-03

P7-04

Pexwum octaHosa

KoadbcbmupmeHt
TOPMOXEHUS

0: OCTaHOB C 3amMeffIeHEM
1: 0CTaHOB MO MHepLUK

0% ~ 100 %

100 %

Fpynna P7: ®yHKUMM NaHenu ynpaBreHust ¥ MOHUTOPUHIa COCTOSHUA

Kronka CTOIM/
CBPOC

Otobpaxaemble
napameTpbl
MOHWUTOpPWHIa B
pexvme paboTbl
(OCHOBHbIE)

Otobpaxaemble
napameTpbl
MOHWUTOpPWHIa B
pexume paboTbl
(nononHuTenbHble)

0: AKTBHa TOMNbKO Npu nogaye
KOMaHA nycka/ocTaHoBa C naHenw
ynpaBneHus

1: AKTvBHa npu ntobom NCTOYHMKE
KoMaHg nycka/octaHoBa

0000 ~ FFFF

Bwut 00: Paboyasi yactoTa (I'u)

But 01: OnopHasi yactoTa (I'u)

But 02: HanpsxeHwne 3seHa
NOCTOSIHHOTO ToKa (B)

But 03: BeixogHoe HanpsbkeHve (B)
But 04: BbixogHou Tok (A)

BuT 05: BbIxoAHasi MOLLHOCTb (KBT)
But 06: BbixogHoW MOMEHT (%)

But 07: CocTosiHne BXOAHbIX KNEeMM
But 08: CocTosiHME BbIXOAHBIX KNeMm
But 09: HanpsikeHuve Ha All (B
But 10: Hanpsbxenne Ha Al2(B
But 11: HanpsixeHnwne Ha Al3(B
But 12: Tekyulee 3HayeHne
cyeTymnKa

But 14: CkopocTb
anekTpoasuratens (06/MuH)
But 15: OnopHeIn curdan M-
ynpaBneHus

0000 ~ FFFF

But 00: O6paTHas cBs3b M-
ynpaBneHus

But 01: CtyneHs MNK

But 02: Peseps

But 03: Pabouas 4actoTa 2 (M'y
But 04: OcTaBLueecsi BpeMsi paboThbl
But 05: HanpsxeHnue Ha Al1 oo
Koppekumu (B)

But 06: HanpsikeHue Ha Al2 go
Koppekumu (B)

But 07: HanpsikeHue Ha Al3 go
Koppekumnu (B)

BuT 08: JInHeHas ckopocTb

But 09: TekyLee Bpemsi BKIIOYEHUS
nuTaHus (4)

But 10: TekyLlee Bpemsi paboTtbl (MUH)
But 11: YacTtoTta BbICOKOH4aCTOTHOTO
mmnynbcHoro BxoAa (Mu)

But 12: YcraBka
KOMMYHUKaLMOHHOrO NpoToKona
But 14: YacTtoTa uctouHuka
yactoTbl A (')

But 15: YactoTa uctouHuka
YactoTbl B (y)

1

001F (0000 0000
0001 1111, T.e.
oTobpaxaeTcs
paboyasi yactoTa
("u), onopHas
yacTtoTa (l'u),
HanpsbkeHve
3BeHa
MOCTOSIHHOTO  TOKa
(B), BbIXOAHOE
HanpsbkeHue (B),
BbIXOAHOW TOK

A)

0000 (T.e.
[IOMNONHUTENbHbIE
napameTpbl He
oTobpaxaroTcsi no
yMOnyaHuio)



P7-05 | OtoGpaxaemMble 0000 ~ FFFF 0033 (0000
napameTpbl But 00: OnopHas yactoTa (') 0000 0011
MOHWTOPWHra B But 01: HanpsxeHwve 3BeHa 0011, Te.
pexuvme ocTaHoBa NOCTOsIHHOTO ToKa (B) oTtobpaxaercs

But 02: CocTosiHne BXOAHbIX oropHas

Kremm yacrota (My),
But 03: CocTosiHWe BBIXOAHBIX KNEMM | HanpshkeHre
But 04: HanpspkeHwue Ha All (B) 3BeHa

But 05: HanpspkeHwne Ha Al2 (B) NOCTOSIHHOMO
But 06: HanpsxeHrve Ha Al3 (B) Toka (B),

But 07: Tekyulee 3HaveHve HanpsxeHve
cyeTymka Ha Al1 (B),

But 08: 3HaueHne AnnHbI HanpspKeHve Ha
But 09: CtyneHb MK noTeHunomeTpe
But 10: CkopocTb BHELLHEN
anekTpoasuratens (06/MuH) naHenu

But 11: OnopHblit curHan M- ynpasnenust (B))
ynpaBneHus

But 12: Peseps

P7-06 | KoadpdpuumeHt 0.0001 ~ 6.5000 1.0000
oTOGpaxeHWst
cKopocTH
anekTpoaBuraTens

P7-07 Tekywwas 0.0 °C~100.0 °C -
Temnepartypa
CUIOBOro Moaynsi

P7-08 | Bepcusi - -
nporpaMMHoro
obecneyeHunst

P7-09 | CymmapHoe Bpemsi 04~655354 -
paboTbl

P7-10 | Bepcwus cunosoro - -
mogayns

P7-11 | Bepcusi MO nnatbl - -
ynpaBneHus

P7-12 Konuuectso EpuHunubl - U0O-14.0: 21

pa3psaos nocne

0: 0 paspsigoB

3ansaTou ans 1: 1 pa3spsig
oToBpaxkeHns 2: 2 paspsiga
CKopoCTh 3: 3 paspsaga
nekTpoasuratens Oecartku: U0-19/U0-29
1: 1 pa3psg
2: 2 paspsiga
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P7-13 | CymmapHoe Bpemsi 04~ 655354 .
BKIIOHEHUA NUTaHUA
P7-14 | CymmapHoe 0 kBT/4 ~ 65535 kBT/M .
3HepronoTpebneHve
Mpynna P8: PacwumpeHHble dpyHKUUKN
P8-00 YacTtoTa Ton4ykoBoro 0.00 Ny ~ P0-10 2.00y o
pexuma
P8-01 | Bpewms pasroHa ans 0.0 c~6500.0c 20.0c o
TONYKOBOrO pexuma
P8-02 Bpewms 3ameanexus 0.0c~6500.0c 20.0c o
ANS TONYKOBOTO
pexuma
P8-03 | Bpewms pasroHa 2 0.0c~6500.0c 3aBvicut ot o
mMogenu
P8-04 Bpewms 3sameanexus 0.0c~6500.0c 3aBucut oT [u}
2 mogenu
P8-05 | Bpems pasroHa 3 0.0c~6500.0c BaBucut ot [a]
moaenu
P8-06 Bpewmsi 3ameanexus 0.0c~6500.0c 3aBucut ot [u}
3 mMogenu
P8-07 | Bpewms pasroHa 4 0.0c~6500.0c 3aBucut ot o
mMopenu
P8-08 | Bpems 3ameanexus 0.0 c~6500.0c 3aBucut ot o
4 mMofenu
P8-09 YactoTta 0.00 'y ~ PO-10 0.00 'y [u}
CcKaykoobpasHoi
nepecTpouku
Touka 1
P8-10 YactoTta 0.00 Ny ~ P0O-10 0.00 'y o
ckaykoobpasHoii
nepecTpouku
ToYKa 2
P8-11 | Ouana3oH 0.00 'y ~ PO-10 0.00 'y [u}
ckavkoobpasHoii
nepecTpomnku
P8-12 | Bpems naysbl npu 0.0 ¢~ 3000.0c 0.0c o
CMeHe HanpasneHuns
BpaLleHns
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P8-13 | PabotaB 0: PaspelueHa 0
NPOTUBOMNONOXHOM 1: SanpemeHa
HanpasneHum

P8-14 | [enctsue npn 0: Pa6oTa Ha HWxHel NnpeaenbHo 0
BbICTaBNEHWUN yacrote
4acToTbl HUXe . 1: OcraHos
HKHEeN npedensHon 2: PaboTa Ha HyneBoii YacToTe

P8-16 | Mopor cymmapHoro 04~ 650004 Oy
BPEMEHU BKITIOYEHNA
nuTaHus

P8-17 | Mopor cymmapHoro 04~ 650004 Oy
BpPemMeHu paboTbl

P8-18 3awuTa ot 0: OTkntoueHa 3aBucut oT
aBTOMaTU4eCKoro 1: BkroyeHa moaenu
nepesanycka

P8-19 3HayeHve YacToTbl 00.00 'y ~ PO-10 50.00 Ny
FDT1

P8-20 | OvanasoH 0.0 % ~ 100.0 % 5.0 %
oBHapyxeHus
vyacTtoTel FDT1

P8-21 | OvanasoH 0.0 % ~ 100.0 % P0-10 0.0 %
06HapyxeHus (MakcumaribHasi YactoTa)
[OCTWKEHWS HacTOTbl

P8-22 CraukoobpasHas 0: BobiknioueHa 0
nepecTpovika 1: BkntoyeHa
4acToTbl BO
Bpemsi pasroHa /
3amenneHus

P8-25 YactoTta 00.00 'y ~ PO-10 0.00 'y
nepekoYeHns
Mexay BpeMeHem
pasroHa 1 n
BpeMeHeM pasroHa 2

P8-26 Yactota 00.00 'y ~ P0O-10 0.00 'y
nepekIoYeHnst
Mexay BpemeHem
3ameaneHns
1 v BpemeHem
3amennieHus 2

P8-27 | Mpwvoputet 0: YHKLMA HeaKTMBHa 0
TONYKOBOrO pexxuma 1: dyHKUMS aKTUBHA
npv ynpasneHum ¢
Knemm

P8-28 3HayeHve 4acToTbl 00.00 'y ~ PO-10 50.00 My
FDT2

P8-29 | OnanasoH 0.0 % ~ 100.0 % 50%
obHapyxeHus
yactoTel FDT2

P8-30 | YpoBeHb 4acToThl 1 00.00 Ny ~ PO-10 50.00 Ny
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P8-31 | [lvana3soH yacToTbl 1 0.0 % ~ 100.0 % 0.0% o
P8-32 | YpoBeHb 4acToThl 2 00.00 Ny ~ PO-10 50.00 'y o
P8-33 | [dwnanasoH 4acToTbl 2 0.0 % ~ 100.0 % 0.0% [a}
P8-34 | YpoBeHb TOka 0.0 % ~ 300.0% (0T HOMWUHanNbLHOro 50% o
XOMOCTOro XoAa TOKa 3neKkTpoaBuUraTens)
P8-35 3apepxka 0.01c~600.00c 0.10c o
obBHapyxeHus
XOMOCTOro XoAa
P8-36 | YposeHb neperpysku 0 %: 3awuTa BbIKIoYeHa 200.0 % o
anekTpoasuratens 0.1 % ~ 300.0 % (0T HOMWUHAMNBHOrO
TOKa aneKkTpoaBuUraTens)
P8-37 | 3apepxka 0.00 ¢~ 600.00 ¢ 0.00c o
obHapyxxeHus
neperpyaku
anekTpoasuratens
P8-38 | YposeHb TOKa 1 0.0 % ~ 300.0 % (OT HOMMHANLHOTO 100.0 % o
TOKa aneKkTpoaBuraTens)
P8-39 | [vana3soH Toka 1 0.0 % ~ 300.0 % (OT HOMUHAaNLHOTO 0.0% o
TOKa aneKkTpoABUraTenst)
P8-40 | YpoBeHb TOKa 2 0.0 % ~ 300.0 % (OT HOMUHANLHOTO 100.0 % o
TOKa aneKkTpoaBUraTens)
P8-41 | [vana3soH Toka 2 0.0 % ~ 300.0 % (OT HOMUHANLHOTO 0.0% o
TOKa aneKTpoaBUraTens)
P8-42 | OtcyeT BpemeHu 0: BbikntoyeH 0 o
1: BrroyeH
P8-43 McTouHmK 3apanHns 0: P8-44 0 o
oTcyeTa BpeMeHu 1: Axarnorosbiii Bxoa All
2: AHarorosblii Bxoa Al2
3: AHarorosbivi Bxog Al3
P8-44 3aaaHvie BpemeHu 0.0 MyH ~ 6500.0 MyH 0.0 MyH o
orcyeTa
P8-45 | KanubpoBka HKHErO 0.00 B ~ P8-46 3.10B o
npepena yposHs
curHana All
P8-46 | Kannbpoeka BepxHero P8-45~11.00 B 6.80B o
npegena ypoBHs
curHana All
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P8-47 | MNopor TemnepaTypbl CUIIOBOTO 0°C~100°C 75°C
mMoayns

P8-48 | YnpaBneHve BEHTUNATOPOM 0: BkntoyeH Tonbko B0 Bpems| 0
oxnaxaeHus paboTbl

1: BkrtoyeH Bcerga

P8-49 | YactoTa npobyxaeHus us P8-51 ~ P0-10 0.00 Iy
cnsLero pexuma

P8-50 | Bpems 3agepxkun 0.0c~6500.0c 0.0c
npobyxaeHUs 13 cnsawero
pexuma

P8-51 YacTtoTa nepexofa B cnswumn 0.00 Ny ~ P8-49 0.00 'y
pexum

P8-52 | Bpems 3agepxku nepexoaa B 0.0c~6500.0c 0.0c
CRALLWIA peXum

P8-53 | YcraBka TekyLuero BpeMeHu 0.0 MuH ~ 6500.0 MUH 0.0 MuH
pabotbl

P8-54 | KoadhduumeHT KoppeKLmm 0.0 % ~ 200.0 % 100.0 %
BbIXOAHOMN MOLLHOCTM

P8-57 KoadhmumeHT koppekuum Toka 95 9% ~ 100 % 100.0 %

Fpynna P9: ®yHKLMM 3alMT U OLIMGOK

P9-00 | 3awwra oT neperpysku 0: HeakTvBHO 1
anekTpoasuratens 1: AKTUBHO

P9-01 KoadhdpumumeHT 3awmtbl 0.20 ~ 10.00 1.00
anekTpoaBuraTens

P9-02 YcTraBka npegynpexaeHus o 50 % ~ 100 % 80 %
neperpyake

P9-03 | YyBCTBUTENLHOCTb 3aLUMTLI NpU 0 % (HeakTuBHa) ~ 100 % 30 %
nepeHanpskeHnm

P9-04 | Mopor cpabaTbiBaHWS 3aLLUTbI 200 B ~ 2000 B 3asucuT oT
npy nepeHanpskeHun mMoaenu

P9-07 3awura ot K3 Ha 3emnio npu 0: HeakTuBHa 0
BKITOYEHUN 1: AKTuBHa

P9-08 HanpsikeHue akTvBaumm 100 B ~ 2000 B 3aBuicuT ot
TOPMO3HOro MoAynsi mozenu

P9-09 | Konuyecteo aBTOCGpOCOB 0~20 0
nocne BO3HWKHOBEHMS! OLLNGKHN

P9-10 CpabaTbiBaH1e BbIXOAHbLIX 0: PyHKUMS HEeaKTUBHA 0
KNemm npu 1: PyHKUMS aKTUBHA
nepesanycke nocne
BO3HWKHOBEHWS OLLIMGKM

P9-11 | Bpemsi 3agepxku npu 0.1¢c~100.0c 10c
nepesanycke nocne
BO3HWKHOBEHWSI OLLIMGKM
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P9-12

P9-13

P9-14

P9-15

P9-16

Bbi6op 3awuThbl
oT notepu
BXOAHOW ¢hasbl/
BbIKIIOYEHNS
LUYHTUPYIOLLEro
KOHTaKTopa

3awumra
OT 06pbIBa
BbIXOAHOMN

dasbl
CobbiTne Ne3

CobbiTne Ne2

CobbiTne Ne1
(nocnenHee)

Eannnubl: 3awwmra ot notepu BXogHoO hasbl 11
0: HeaktusHa

1: AKTuBHa

[ecaTku: 3alyuTa oT BbIKIMOYEHUS LYHTUPYIOLLEro
KOHTaKTopa

0: HeaktvBHa

1: AKTuBHa

0: BoiknioyeHa 1
: BknioyeHa

=

HeT owmbkm -
Meperpy3ka no Toky Bo Bpemsi pasroHa (E004)
Meperpy3ka no Toky Bo Bpemsi 3amearneHust (E005)
Meperpyska no Toky Bo BpemMsi paboTbl (E006)
MepeHanpsixeHue Bo Bpems pa3roHa (E002)
MepeHanpsieHue Bo Bpems 3ameaneHus (EO0A)
MepeHanpsixeHne Bo BpeMsi paboTel (E003)
MoHwxeHHOe HanpsixeHwve (E001)

Meperpyska anektpoasuratens (E007)
Meperpyaka N4 (E008)

10: O6pbiB BXOAHOW (hasbl (E012)

11: MoTeps BbIXOAHO hasbl (E013)

12: MNeperpes cunosoro moaynsa (EOOE)

13: Meperpes pesuctopa 3apsga (E014)

14: Owwmbka WyHTMpytoLiero koHTakTopa (E017)

15: BHewHss owmbka (E00d)

16: Owmbka KOMMYHVKaLMOHHOW cBsian (E018)

17: Owwnbka obHapyxeHus Toka (E015)

18: Owwubka naeHTUdVKaLMm napameTpos
anekTpoasuratens (E016)

20: Owwubka YteHusi/ 3anucu B8 EEPROM (EOOF)
21: K3 Ha 3emnio (E023)

22: MoTepsi curHana obpaTHou cessu ML (E02E)
23: Owwubka aHkogepa/nnatel PG (E026)

24: OTtka3 cunosoro kackaga M4 (E033)

26: Xonocton xof (E030)

27: OwwubKa orpaHn4eHUst Toka Mexay Umnynbcamu
(E032)

28: CnuLkoM 605bLLOe OTKIMOHEHUE CKOPOCTH
(E034)

29: MonbITKa NepeknioYeHns Mexay ABYMS
HaGopaMu NnapameTpoB anekTpoaBUraTenei BO
Bpems pabotbl (E038)

30: MNpeBbILLEHME CKOPOCTU ANEeKTpoABUraTens
(E035)

31: MNeperpes anekTpoasuratens (E036)

32: HekoppekTHble napaMeTpbl anekTpoasuratens
(E037)

CoNORWNREO



P9-17

YacTtoTa npy  BO3HUKHOBEHWUU
cobbITUs
Ne1

P9-18

ToK NPy BO3HUKHOBEHWUN
cobbiTnst Ne1

P9-19

Hanpspkenne 3MT npu
BO3HUKHOBEHUMN COBLITUS
Ne1

P9-20

CoCTOsIHVE BXOAHBIX KnemMm
NPV BO3HNKHOBEHWM
cobbiTns Ne1

P9-21

CocTosiHME BbIXOAHbIX
KNeMM npy BO3HUKHOBEHUM
cobbITnst Ne1

P9-22

CocrosiHve
npeobpasoBarens npu
BO3HUKHOBEHUW COBBITUS
Ne1

P9-23

BpeMSl BKIMIOYEHUA NMUTaAHUA
npu BO3HUKHOBEHUU cobbITUS
Ne1

P9-24

Bpewms pabotbl npn
BO3HWKHOBEHUMN COBbITUS!
Ne1

P9-27

YacToTa npy  BO3HUKHOBEHWUU
cobbITUs
No2

P9-28

ToK Npy BO3HUKHOBEHU
cobbiTusi Ne2

P9-29

Hanpsikenue 3MNT npu
BO3HUKHOBEHUMN COBBITUSI
Ne2

P9-30

CoCTOsiHWE BXOAHBIX KNeMm
NpyW BO3HUKHOBEHWUU
cobbITns Ne2

P9-31

COCTOSsIHVE BbIXOAHbBIX
KNemMM npy BO3HUKHOBEHUM
cobbiTust Ne2

P9-32

CocTtosiHue
npeobpasoBaTtens npu
BO3HUKHOBEHWW COBbITUS
Ne2
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P9-33 | Bpems BKNOYEHUSI NUTaHUS - -
npv BO3HUKHOBEHWUM COBbLITUS
No2

P9-34 | Bpems paboTbl npu - -
BO3HUKHOBEHUM COBbITHSI Ne2

P9-37 | YacTtoTa npv BO3HUKHOBEHWN - -
cobbITUst Ne3

P9-38 ToK Npvi BO3HUKHOBEHUN - -
cobbiTns Ne3

P9-39 | Hanpsixenue 3MT npu - -
BO3HUKHOBEHN CoObITUS Ne3

P9-40 | CocrosiHue BXOAHbIX KreMM - -
npv BO3HUKHOBEHWUU
cobbiTvst Ne3

P9-41 CocTosiHMe BbIXOAHbIX - -
KNEMM Npy BO3HUKHOBEHWM
cobbiTvst Ne3

P9-42 CocTosiHve npeobpasoBatens | - -
npy BO3HWKHOBEHMWW COObLITUS
Ne3

P9-43 Bpems BkntoYeHWst nutTaHus - -
npv BO3HUKHOBEHWUM COBLITUS
Ne3

P9-44 | Bpems pa6oTbl npu - -
BO3HUKHOBEHN CoObITUS Ne3

P9-47 | Bbibop gencteusa npu EanHnubi: Meperpyska 00000
cpabatbiBaHum 3awnT (1) anekTpoasuratens, Errll

Oecsatku: O6pbIB BXoaHOW hasbl, Errl2
CoTHu: O6pbIB BbIXOAHO hasbl, Errl3
Tbicsumn: BHelwHss ownbka, Errls
OecaTtkun Toicay: Owwnbka
KOMMYHMKaLMOHHOM cBsi3n, Errl6

0: OcTaHoB Mo MHepL UK

1: OcTaHoB COrnacHoO BpeMeH!
3amepneHus

2: HenpepbIBHbIN pexum paboTbl
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P9-48

BobiGop fevictBus npu
cpabaTbiBaHUM 3aLWLMT (2)

0: OcTaHoB no nHepLUun

1: OcTaHoB ¢ 3amefneHnem
2: MNpopomnmxeHue paboTbl
Pa3spsa eauHuy: C6on B
pa6oTe aHKogepa/nnaTbl
pacwwuperusi PG (E026)
Paspsag Teicsy: Meperpes
anekTpoasuratens (E036)
Pas3psia AecATKOB ThICsY:
DocTurHyTo obLiee Bpems
pabotbl (E020)

00000

P9-49

BobiGop fgevictBus npu
cpabaTbiBaHuu 3aWwmT (3)

0: OcTaHoB no uHepuun

1: OcTaHoB C 3amefieHnem
2: MpopomkeHne paboTbl
Paspsia coteH: [locTUrHYTO
BpeMs B COCTOSIHUN
ocTaHoBa (E029)

Pa3spsg Tbics: XonocTomn
xoz (E030)

Paspsia AecATKOB ThICsY:
O6pbiB curHana obpatHomn
cesasu npu NNO-ynpasneHun
(EO2E)

00000

P9-50

BobiGop fgevicteus npu
cpabaTbiBaHUM 3aLmT (4)

0: OcTaHoB no uHepuun

1: OcTaHoB C 3amefnieHnem

2: MpopormkeHue paboThbl
Paspsia eanhny: OTKNOHeHe
OT 3afjaHHon ckopocTu (E034)
Paspsag necAtkos:
MpeBblweHWe 3agaHHON
ckopocTy (E035)

Paspsg coTeH:

HekoppekTHble napameTpsbl
anekTpoaBuratens

00000

P9-54

BbiGop 4acToTbl ans
HEeNpepbIBHOTO pexuma
paboTel B napameTpax (P9-
47) n (P9-49)

0: OcTtaTbCs Ha TekyLuew
paboyelt yacToTe

1: OnopHas yactota

2: BepxHsist npefensHas
Yacrota

3: HwxHas npepgenbHas

Yacrota

4: ABapuiiHast YactoTa

P9-55

ABapuiiHas yactoTta

0.0 % ~ 100.0 % (P0-10)

100.0 %

P9-56

Tun gaTtuvka TemnepaTypbl
ABvratensi

0: HeT patumnka

0
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P9-57 | MNoporoBoe 3HayeHue 0°C~200°C 110 °C o
cpabaTbiBaHWs 3aLLUTbI
anekTpoasurartens ot
neperpesa

P9-58 | Moporosoe 3HaveHue 0°C~200°C 90°C o
npeaynpexaeHust o
neperpese
anekTpoaBuratens

P9-59 | BbiGop genctausi npn 0: OcTaHoB Mo uHepLuun 0 o
KpaTKoBPEMEHHOM 1: 3amennexue go
OTKIMIOYEHUS NUTAHNS BOCCTaHOBMEHWS NUTaHUS

2: OcTaHoB C 3aMeasieHnem

P9-60 | lNopor oTkntoYeHus 80.0 % ~ 100.0 % 85.0 % o
3aLuTbI NpU
KpaTKOBPEMEHHOM
OTKIIOYEHUN NUTaHWS

P9-61 | Bpewmsi oueHkn 0.00 ¢~ 100.00c 0.50c o
BOCCTaHOBIIEHUS!
HanpsHkeHst
KpaTKOBPEMEHHOM
OTKIKOYEHWUN MUTaHUS

P9-62 | Mopor cpabaTtbiBaHMsA 60.0 % ~ 100.0 % 80.0 % o
3aLmThI NpU
KpaTKOBPEMEHHOM
OTKMIOYEHWUN NUTAHUS

P9-63 | 3awuTa OT X0N0oCTOro 0: BbiknioueHa 0 o
xopa 1: BkntoyeHa

P9-64 | YpoBeHb X0nocToro xoga 0.0 % ~ 100.0 % 10.0% o

P9-65 | Bpewmsi 3apepxku 0.0c~60.0c 1.0c [a]
cpabaTbiBaHWs 3aWmThl OT
X0mnocToro xoga

P9-67 | 3HayeHve obHapyKeHWs 0.0 % ~ 50.0 % (MakcumansHas 20.0% o
NPEBbILLEHNS CKOPOCTH yactota P0-10)

P9-68 | Bpemsi o6HapyxeHust 0.0c~60.00c 10c o
npeBbILLEeHNs 3agaHHON
ckopocTn

P9-69 | 3HayeHve oGHapyKeHWs 0.0 %~ 50.0 % (MakcumanbHas 20 % o
OTKIMOHEHUs1 CKOPOCTMN yactota P0-10)

P9-70 | Bpemsi o6HapyxeHust 0.0c~60.0c 5.0c o
OTKIMOHEHUS CKOPOCTN

P9-74 | 3awwura oT 0: BoikrioueHa 1 [a]
HEMCNPaBHOCTM NNaTbl 1: BkroueHa
aHkoaepa (E026)
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F'pynna PA: ®yHkuuun NNA-ynpaBneHuns

PA-00 | WcTouHuk onopHoro curHana 0: [MocTosiHHOE 3HaYeHne 0
NA-ynpasnexus (PA-01)
1: Axarorosbiii Bxog All
2: AHarorosblvi Bxog Al2
3: AHarnorosbivi Bxog Al3
4: Pe3epB
5: MpoTokon cBA3n
6: MHorocTyneHyaThIi
pexum
PA-01 | YcraBka onopHoro curHana 0.0 % ~ 100.0 % (ot 50.0 %
MA-ynpasneHns napameTtpa PA-04)
PA-02 | WcTouHuk curHana 0: Aranorosbi Bxoa All 0
obpatHoi cesiaun M- 1: AHarnorosbI Bxog Al2
ynpaeneHus 2: AHanorosbi Bxod Al3
3: PasHocTb mexay Allun A2
4: Pe3epB
5: MNpoTokon cBA3n
6: Cymma All n Al2
7: Makcumym 3 All n Al2
8: Munumym 13 Al1 n Al2
PA-03 HanpasneHve gevictausa 0: Mpsamoe (4acToTta 0
N[-ynpasnexus YMeHbLIaeTCs C yBenmyeHnem
curHana obpaTtHow cBA3N)
1: OBpatHoe (4acToTa
yBenumuvuBaeTcs ¢
yBenuyeHneM curHana
obpaTHoii cBs3u)
PA-04 | MakcumanbHoe 3HayeHue 0 ~ 65535 1000
AvanasoHa cwurHana M-
ynpaeneHus
PA-05 | MNpornopLmnoHanbHbIi 0.0 ~100.0 20.0
koachumument  MNAO-
ynpasneHus KP1
PA-06 | Bpems uHterpmposaHua 0.01¢c~10.00c 2.00c
NWA-ynpasnexus Til
PA-07 | Bpemsi auddepeHumposanus | 0.000 ¢ ~10.000 ¢ 0.000 ¢
NUA- ynpaenennsa Td1l
PA-08 | YacToTa cpesa npu obpatHom | 0.00 'y ~ PO-10 0.00 'y
HanpasneHun peucteus MNAO-
ynpaeneHus
PA-09 | Mpepen oTtknoHenus MNANO- 0.0 % ~ 100.0 % 0.0%
ynpaeneHus
PA-10 Mpepnen 0.00 % ~ 100.00 % 0.10%
AvddepeHumansHoMn
cocTasnstowen NAO-
ynpasnexus
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PA-11 | Bpems usmereHusi onopxoro| 0.00 ¢ ~ 650.00 ¢ 0.00¢c o
curtana NNA- ynpaenexus
PA-12 | Bpems dunbtpoBaHusi 0.00 ¢~ 60.00 c 0.00c o
curHana obpaTHou cBsA3N
NAO-ynpasnexus
PA-13 Bpemsi BbIxogHOro 0.00 c~60.00 c 0.00c [a}
dunbTpa NUA-
ynpaeneHus
PA-15 | MNponopuvoHanbHbIn 0.0 ~100.0 20.0 o
Koadpdpuument  MNA-
ynpasnexus KP2
PA-16 | Bpems nHTerpvposaHus 0.01¢c~10.00c 2.00c o
NA-ynpasnexws Ti2
PA-17 | Bpewmsi 0.000 ¢ ~ 10.000 ¢ 0.000 ¢ o
anddepeHumMpoBaHust
MA-ynpasnenws Ti2
PA-18 | YcnoBwe nepeknioyeHvie 0: MepekntoyeHne BbIKIOYEHO 0 o
mMexgy napametpamnlun 2 1: MNepekntoyeHre no
MWA-ynpasnexus unppoBoii Knemme
2: MepekntoyeHune no
NPEBbLILLEHNIO OTKITOHEHUS
PA-19 OTKNoHeHne ans 0.0 % ~ PA-20 20.0% o
NepekIIioYeHns Mexay
napametpamu M-
ynpasneHus 1
PA-20 OTKNoHeHue ans PA-19 ~ 100.0 % 80.0% o
NepekItoYeHNs Mexay
napametpamu NAUAO-
ynpasnenus 2
PA-21 HavanbHoe 3HayeHue 0.0 % ~ 100.0 % 0.0% o
NA-ynpasnexns
PA-22 | Bpemsa 3agepxkun 0.00 ¢~ 650.00c 0.00c o
Ha4arnbHoro 3Ha4YeHus
NA-ynpasnexus
PA-25 BobiGop gevictBus  gns Pa3spsag equHny:
MHTErpansHo. 0: MuterpanbHas
cocTaenstowe NAA- cocTaBnaloLLas HeakTueHa
perynsaTopa 1: UHTerpanbHas
cocTaBnsioLas akTvBHa
Pa3spsig necsiTkoB:
0: MpoaomkuTb perynupoBky
MWL c nHTerparnbHoi
cocTaBnsloLLen, koraa curHan
obpaTHoi1 cBA3K focTUraet
npeaensLHOro 3Ha4YeHus
1: OCTaHOBWTb PerynupoBKy
ML ¢ nHTerpanbHoi
cocTaBnsitoLLen, koraa curHan
obpaTHoI cBS3u focTuraeT
npeAensLHOro 3HaYeHus
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PA-26 | YpoBeHb obHapyxeHus 0.0 %: 3awuTa He aKTVBHa 0.0 %
noTepu curHana obpatHomn 0.1 % ~ 100.0 %
ceasu MNJ-ynpasnexns
PA-27 | Bpewms 3agepxku 0.0c~20.0c 0.0c
obHapyxeHus notepu
curHana obpaTHom CBSA3N
NA-ynpasnexus
PA-28 | MWA-ynpaBneHwe Bo Bpemsi 0: HeakTueHO 1
OCTaHoBa 1: AKTUBHO
F'pynna Pb: MapameTpb! Ansi cneunanbHbIX NPUMEHEHUN
Pb-00 | YcraHoBka pexuma 4acToTbl 0: OTHOCUTENBHO ONOPHOM 0
KayaHus YacToThl
1: OTHOCUTENBbHO
MaKCHMarbHOM YacToTbl
Pb-01 AmnnuTyaa vacToThl 0.0 % ~ 100.0 % 0%
KayaHus
Pb-02 AmMnNnnTyaa 4acToTbl ckadka 0.0 % ~50.0% 0%
Pb-03 MpoaomkUTenbHOCTL LmKna 0.0c~3000.0c 10.0c
4acTOTbl Ka4aHus
Pb-04 | KoacbduuveHT BpemeHn 0.1 % ~100.0 % 50 %
HapacTaHus TpeyronbHow
BOJHbI
Pb-06 | dakTuyeckoe paccTosiHue 0Om~ 65535 ™M om
Pb-07 KonuuecTso nmnynsLcos Ha 0.1~6553.5 100.0
MeTp
Pb-08 | YctaHoBneHHoe 3HaueHne 1~ 65535 1000
cyeTymKa
Pb-09 | HasHaueHHOe 3HayeHve 1~ 65535 1000
cyeTymrKa
F'pynna PC: ®yHKLMM MHOroctyneH4artoro pexuma u MK
PC-00 | CkopocTb cTynenu 0 -100.0 % ~ 100.0 % (ot 0.0%
MHOFOCTYNEHYaTOoro pexuma MaKcHMarbHO YacToTbl
vnmn MK (P0-10))
PC-01 | CkopocTb cTyneHm 1 -100.0 % ~ 100.0 % (o7 0.0 %
MHOrOCTYNeHYaToro pexuma MaKcUMarnbHOM YacToTbl
vnm MK (P0-10))
PC-02 | CkopocTb cTynenu 2 -100.0 % ~ 100.0 % (o7 0.0 %
MHOrOCTYNeHYaToro pexuma MaKcUMarnbHOM YacToTbl
wnm MK (P0-10))
PC-03 | CkopocTb cTyneHu 3 -100.0 % ~ 100.0 % (o1 0.0 %

MHOrOCTYNeHYaToro pexuma
nnun NJIK

MaKCHMarbHOM YacToTbl
(P0-10))
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PC-04 | CkopocTb cTyneHun 4 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTYNeH4yaToro MakcumanbHow YactoTsl (PO-10))
pexuma mnu MNIK
PC-05 | CkopocTb cTyneHn5 -100.0 % ~ 100.0 % (ot 0.0% o
MHOrocTyneH4aroro MaKkcumanbHow YactoTbl (PO-10))
pexuma mnu MNIK
PC-06 | CkopocTb cTyneHu 6 -100.0 % ~ 100.0 % (ot 0.0% o
MHOroCTyneH4aToro MakcumManbHou YacToTbl (PO-10))
pexuma mnu MK
PC-07 | CkopocTb CTyneHu 7 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTYNeH4aToro MakcumanbHow YactoTsl (PO-10))
pexuma mnu MNIK
PC-08 | CkopocTb CTyneHun 8 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTYneH4yaToro MakcumanbHow YactoTsl (PO-10))
pexuma mnu MNIK
PC-09 | CkopocTb cTyneHn 9 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTYNeH4yaToro MaKkcumanbHow YactoTsl (PO-10))
pexuma mnu MNIK
PC-10 | CkopocTb cTyneHmn 10 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrocTyneH4aroro MaKkcuManbHow YactoTbl (PO-10))
pexuma mnu MNIK
PC-11 | CkopocTb cTyneHm 11 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOroCTyneH4aToro MaKkcuManbHow YactoTbl (PO-10))
pexuma mnu MK
PC-12 | CkopocTb CTyneHu 12 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrOCTyneH4aToro MakcumanbHou YacToTbl (PO-10))
pexuma mnu MNIAK
PC-13 | CkopocTb cTyneHu 13 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOroCTyrneH4arToro MakcumanbHou YacToTbl (PO-10))
pexuma mnu MNIAK
PC-14 | CkopocTb cTyneHun 14 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOrocTyneH4aroro MakcumanbHol YacToTbl (P0O-10))
pexuma mnu MK
PC-15 | CkopocTb cTyneHun 15 -100.0 % ~ 100.0 % (ot 0.0% [a]
MHOroCTyneH4arToro MaKkcuManbHow YactoTbl (PO-10))
pexuma mnnu MK
PC-16 | PexuM OKOHYaHus Lmkna 0: BbInonHeHne ogHoOro Lmkna 0 [u}
MK paboTbl U OCTaHOB
1: BbINONHEHWE OQHOIO UMKNa
paboTbl M NpoAomKkeHVe paboTsl
Ha nocrnefHewn ckopoctu
2: HenpepbiBHas UmknudHas paboTa
PC-17 | Oenctaue MNIK npu Epuvnnubl: CoxpaHeHue TekyLuei 00 [u}
OTKIMOYEHWUN NUTaHNS ctynenu MNJK nocne cHATUA
Wnn ocTaHoBe nMTaHus
0: OTKrtoYeHO
1: BkrtoyeHo
Hecsatkn: CoxpaHeHue TekyLuen
ctynenu MNK nocne octaHoBa
0: OTKIIoYeHO
1: BkrtoyeHo
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PC-18 | BpeMsi BbINOMHEHUS CTYNEHN 0.0 c~6500.0c évmw Y, B 0.0c (v)
(MK) 3aBucumocTm ot (PC-50))

PC-19 | BapwuaHT BpemeHu pasroHa/ 0~3 0
3amepneHnst Ansa ctynedn 0
(MNK

PC-20 | Bpems BbLINOMHEHUS CTYNEHN 0.0 c~6500.0c éwnw 4, B 0.0c (v)
(MK) 3aBucumocTm ot (PC-50))

PC-21 | BapuvaHT BpeMeHu pasroHa/ 0~3 0
3ameqanenvs ans ctynenn 1
(MNK)

PC-22 | BpeMmsi BbINOMHEHWs CTyNEHN 0.0c~6500.0 c (unn y, B 0.0 ¢ (v)
(MIK) 3aBucumocTu ot (PC-50))

PC-23 | BapuaHT BpeMeHu pasroHa/ 0~3 0
3ameqaneHvst Anst ctynenn 2
(MNIK)

PC-24 | Bpemsi BbINOSHEHWS CTYNEHN 0.0 ¢ ~6500.0 ¢ évmw Y, B 0.0 ¢ (v)
(MIK) 3asucumocTy ot (PC-50))

PC-25 | BapuaHT BpeMeHu pasroHa/ 0~3 0
3amepaneHvst Ans ctynenln 3
(NNK

PC-26 Bﬁ)eMﬂ BbIMOMHEHUS CTYMNEeHn 0.0 ¢~ 6500.0 ¢ (unn y, B 0.0c (v)
(MNK) 3asucumocTy ot (PC-50))

PC-27 | BapuvaHT BpeMeHu pasroHa/ 0~3 0
3ameqaneHvs Ans ctynenn 4
(NNK

PC-28 | Bpemsi BbINOSHEHWS CTYNEHN 0.0 ¢ ~6500.0 c (unny, B 0.0 ¢ (v)
(MNK) 3aBucumocTy ot (PC-50))

PC-29 | BapuaHT BpeMeHu pasroHa/ 0~3 0
3ameqaneHvs Ans ctynendn 5
(NNK)

PC-30 | Bpemsi BbINOMHEHUS CTYNeHN 0.0c~6500.0 c (unny, B 0.0¢c (4)
(MNK) 3aBucumocTy ot (PC-50))

PC-31 | BapuaHT BpeMeHu pa3roHa/ 0~3 0
3amefrneHns Ansa ctyneln 6
(MNK)

PC-32 | BpeMsi BbINOMHEHNS CTYNEHN 0.0c~6500.0 c (unny, B 0.0¢c (4)
(MNK) 3aBucumocTy ot (PC-50))

PC-33 | BapuaHT BpeMeHu pa3roHa/ 0~3 0
3amefneHnst NS ctynenn 7
(MNK

PC-34 Bﬁ)EMH BbIMOSTHEHWS CTYNEHN 0.0c~6500.0c (v y, B 0.0¢c (4)
(MNK) 3aBucumocTy ot (PC-50))

PC-35 | BapuaHT BpemeHu pa3roHa/ 0~3 0
3amefneHnst AN cTynedn 8
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PC-36 | Bpemsi BbINONHEHUs CTyneHn 9 0.0 c~6500.0c éI/IJ'II/I Y, B 0.0c (v) o
(MK) 3aBucumocTy ot (PC-50))
PC-37 | BapuaHT BpemeHu pa3sroHa/ 0~3 0 o
3ameaneHus Ana crynewn 9
(MNIK)
PC-38 | BpeMmsi BbINOMHEHWs CTyNEHN 0.0c~6500.0c (umy, B 0.0 ¢ (v) o
10 (NJIK) 3aBucumocTy ot (PC-50))
PC-39 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3ameaneHuns Ana ctynedmn 10
(NNK)
PC-40 | Bpemsi BLINOMHEHUS CTYNEHN 0.0 c~6500.0c éI/IJ'II/I Y, B 0.0¢c (v) o
11 (NNK) 3aBucumocTy ot (PC-50))
PC-41 | BapuaHT BpemeHu pasroHa/ 0~3 0 o
3amepnsnieHns ans crynequ 11
(MNK)
PC-42 | Bpemsi BbINOSHEHWS CTYNEHN 0.0 c~6500.0c émnm Y, B 0.0 ¢ (v) o
12 (MIK) 3aBvcumocTn ot (PC-50))
PC-43 | BapuaHT BpemeHu pasroHa/ 0~3 0 o
3ameqaneHuns Ana ctyneqn 12
(NNK
PC-44 | Bpemsi BbINOSHEHWS CTYNEHN 0.0 c~6500.0c Emnm 4, B 0.0 ¢ (v) o
13 (MIK) 3aBucumocTy ot (PC-50))
PC-45 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3ameaneHuns Ana ctyneqn 13
(NNK)
PC-46 | Bpems BLINOMHEHUSA CTYNEHN 0.0 c~6500.0 c (Mnn v, B 0.0c (v) o
14 (NIK) 3aBsucumocTu ot (PC-50))
PC-47 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3amepqneHns ans crynequ 14
(MNK
PC-48 | Bpemsi BbINOMHEHWs CTyNeHn 0.0c~6500.0c (umy, B 0.0¢c (4) o
15 (MNK) 3aBucumocTu ot (PC-50))
PC-49 | BapuaHT BpemeHu pasroHa/ 0~3 0 u]
3amepnneHus ans crynedu 15
(MNK)
PC-50 | EguHuubl usmepeHust BpemeHu 0: CekyHabl 0 u}
BbINOMHEHUS CTyNeEHe 1: Yacsl
PC-51 | WcTouHuk 3aaaHnsa ckopocTu 0: lMocTosiHHOE 3HaYeHNEe B 0 o
cTynexmn 0 napameTtpe (PC-00)
1: AnHanoroBbIr Bxog All
2: AHarnorosbii Bxoa Al2
3: AHarnorosbii Bxoa Al3
5: NNO-ynpasnexve
6: KHonku naHenun
ynpaeneHus unu undposbie
Knemmbl «Beepx» unu
«BHun3»
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F'pynna Pd: MapameTpbl KOMMyHUKaLMOHHOro npoTtokona Modbus RTU

PD-00 | CkopocTb 06MeHa AaHHbIMMU 6000: 300 6ut/c 6005
6001: 600 6uT/c
6002: 1200 6ut/c
6003: 2400 6ut/c
6004: 4800 6ut/c
6005: 9600 6ut/c
6006: 19200 6ut/c
6007: 38400 6ut/c
6008: 57600 6urt/c
PD-01 | ®opmaT faHHbIX NpoToKona 0:8-N-2 3
Modbus RTU 1:8-E-1
2:8-0-1
3:8-N-1
PD-02 | INlokanbHbl agpec 0: WupokosewatenbHbIn agpec| 001
ycTpoincTaa B ceTv Modbus 001 ~ 247
PD-03 | 3agepxka oTBeTa 0 mc~ 20 mMc 2 Mc
PD-04 | Bpems cpabatbiBaHus 0.0 c: 3awuTa oTKMoYeHa 0.0c
3aLUMTbI MO OTKIIOYEHMIO 0.1c~60.0c
CBSI3U
PD-05 | Bbibop npoTokona cBs3n 0: HectaHaapTHbIN npoTokon 1
CBSA3N
1: CTaHOapTHbI NPOTOKON
CBSA3N
PD-06 | Pa3peleHue TokoBbIx BenuumH| 0:0.01 A 0
npy CYNTBIBAHUN AAHHbIX NO 1:0.1A
npoTokony Modbus RTU
Mpynna PP: YnpaBneHue napameTpamu
PP-00 | Maponb nonb3oBatens 00000: MNaponbHas 3awmTa 0
HeakTuBHa
00001 ~ 65535
PP-01 | C6poc HacTpoek 00: HeT penctus 00
01: C6poc k 3aBoACKUM
HacTpoWikam, Kpome
napameTpoB ABuraTens n
napons
PP-04 | PaspelueHve Ha 3anuncb 0: Bce napameTpebl 0

napameTpoB

NoAAEPXNBaIOT YTEHME U
3anucb

1: 3anpeTuTb 3annck Bcex
napameTpoB (JOCTYMHO TOMbKO
yTeHve)
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9.5.2 OnpepgeneHne perucTtpa AnNA nNepefayyn AaHHbIX  NpuU
ynpaBrneHuu no KOMMYHUKaLMOHHOMY npoTokony
Modbus RTU

Afpec peructpa COCTaBMSETCA Ha OCHOBE HOMepa rpynnbl M Homepa
napamertpa:

Crapwwui 6ant: PO-PF (rpynna P).

[OunanasoH 3HaveHuin: ot 00 go PF.

Hanpuwmep, ans P4.12 peructpom 6yaet 0xF40C.

Mpynna Apnpec peructpa Appec peructpa
napamMeTpoB AnNs CBA3U Aansa sanucu B RAM
PO-PE 0XFO00-OXFEFF 0x0000-0x0EFF

[ns rpynn PO-PF pernctpom cBsizan 6yaet Homep yHKUMOHANbHOM rpynnbl
1 HOMep napameTpa.

Mockonbky EEPROM 4acTo nepesanucbiBaeTcsi, 3TO COKpallaeT CpoK
ero cnyx06bl; ANs HEKOTOpbIX MapamMeTpoB €CTb BO3MOXHOCTb 3anucbiBaTb
3HayeHVs B onepaTvBHyt0 namatb RAM. K aTori dyHKUMM MOXHO monacTb
TONbKO MyTEM W3MEHEHWs CTapLuero paspsiga COOTBETCTBYIOLLEIO KOAOBOro
appeca:

*Ecnn ato napametp rpynnel P — nomeHsTb cTapwui paspsg F
COOTBETCTBYIOLLLEro KOA0BOro aapeca Ha 0;
Hanpumep

Bxop komanabl ynpaenenus B 14 (Tonbko 3anuvce):

* koA dyHkuum P4.12 He coxpaHsieTca B EEPROM u 3agaet agpec 040C;

OTOT agpec AencTBUTeneH Tonbko Ansa 3anucu B RAM, npu uteHun agpec
HEeLEeNCTBUTENEH.

[ns Bcex napameTpoB MOXHO peanv3oBaTth 3Ty OyHKLUMIO C MOMOLLIO Koaa
komanabl 07H.

9.5.3 Tabnuua permcTpoB CBA3N

Peructp OnucaHue DyHKUUKN

3000H Cratyc npeobpasoBaTtensi 4acToTbl
(TONbKO YTEHME)

: BpalyeHwve Bnepepq
: Bpaluenve Ha3ag
: OcTaHoB

1
2
3
2000H YnpaeneHue 3anyckom (3anuck) 1: BpaweHnwue Bnepep,
2: BpalueHwve Hasag
3: Ton4yok Bnepea
4: Tonyok Hasapg
5: OcTaHoB Mo UHepLmn
6: OcTaHoB Cc 3ameaneHnem 7:

C6poc ownbku
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2001H YnpaBneHue BbIXOOHbIMN But 0: peseps
KneMmamu (3anuchb) But 1: peseps
But 2: Pene T
But 3 - 61T 9: peseps
2002H YnpaBneHue aHanorobIM 0-7FFF (0-100%)
BbiIxogom AO1 (3anuchk)
1000H OnopHasi YacToTa (3an1cb) [ecsaTnyHoe 3HaveHve
1001H Pabouas yactorta (4TeHue) [ecsaTnyHoe 3HaveHve
1002H Hanpsbkenve 3MT (YTeHune) HecsATnyHoe 3HaveHne
1003H BbixogHoe HanpsixeHve (YTeHne) | [lecsiTuyHoe 3HadYeHvne
1004H BbIxofHOM TOK (YTeHue) [ecaTnyHoe 3HaveHve
1005H BbIxofHas MOLHOCTb (YTEHME) [ecatnyHoe 3HaveHve
1006H BbIXogHOM MOMEHT (4TeHune) [ecsaTnyHoe 3HaveHve
1007H Pabouas ckopocTb (4TeHME) HecsATnyHoe 3HaveHne
1008H CocTosiHMe BXOAHbIX KINemm [ecaTnyHoe 3HayeHve
(4TeHue)
1009H CocTosiHME BbIXOAHbIX KITEMM [ecatnyHoe 3HaveHve
(4TeHue)
100AH HanpsibkeHve Ha All (YTeHne) HecsTnyHoe 3HaveHue
100BH HanpspkeHne Ha noTeHunomeTpe [ecsTnuHoe 3HaveHve
BHELLHe naHenu (YTeHne)
100DH 3HaueHwue cueTunka (YTeHue) HecsTnyHoe 3HaveHne
100EH 3HayeHne paccTosHWS (YTeHne) [ecsaTnyHoe 3HaveHve
100FH CKOpOCTb Harpyaku (4teHue) [ecsaTnyHoe 3HaveHve
1010H OnopHblIi curHan MM (4teHne) [ecsTnyHoe 3HaveHve
1011H CurHan o6patHoii ceasu ML [ecatnyHoe 3HaveHve
(4TeHune)
1012H CryneHb MJIK (4TeHne) [ecsaTnyHoe 3HaveHve
1014H CurHan c gatyuka ckopoctum 0.1 [ecaTnyHoe 3HayeHve
'y (4TeHne)
1015H OcTtaBlweecs Bpemsi paboTbl [ecsaTnyHoe 3HaveHve
(4TeHwve)
1016H HanpspkeHue Ha All o [ecatnyHoe 3HaveHve
KOppeKuum (4TeHne)
1019H JInHenHas ckopocTb (YTeHue) [ecsATnyHoe 3HaveHne
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101AH

Bpems BkntoYeHns nuTaHus
(4TeHune)

[ecatnyHoe 3HaveHve

101BH Bpewmsi paboTbl (4TeHune) [ecATnyHoe 3HaveHne

101DH 3HauyeHue curHana [ecaTnyHoe 3HaveHve
KOMMYHVKaLMOHHOrO NpoToKona
(4TeHue)

101EH [eicTBUTENBHbIN CUrHan [ecsaTnyHoe 3HaveHve
obpaTHoi CBA3M N0 CKOPOCTH
(4TeHue)

1020H OTobpaxeHne UCTOYHMKa curHana | [lecatuyHoe 3HayYeHue
B (4teHue)

101FH OTobpaxeHne UCTOYHMKa curHana | [lecatuyHoe 3HayeHue
X (4TeHue)

1020H OTobpaxeHne UCTOYHMKa curHana | [lecatuyHoe 3HayeHue
Y (4TeHune)

8000H XKypHan ownGok (4TeHve) 0000: HeT owmbok

0001: Peseps

0002: MNeperpyska no Toky BO
BpeMsi pa3roHa

0003: lNeperpyska no ToKy BO
BpeMsi 3aMeasieHunst

0004: MNeperpyska nNo TOKy npu
NOCTOSAHHOWN CKOPOCTYH

0005: NepeHanpskeHve BO BpeMst
pasroHa

0006: NepeHanps»keHve BO BpeMs
3amepnneHus

0007: NepeHanpshkeHve npu
NOCTOSIHHOW CKOPOCTY

0008: HencnpaBHoCTb peancTtopa
3apsga

0009: Huskoe HanpspkeHne 000A:
Meperpy3ka MY 000B: MNeperpyska
anekTpoaBuUraTens

000C: MoTeps BXxogHOM hasbl
000D: MoTepsi BbIXOAHOM hasbl
000E: MNMeperpeB moayns

0010: Owubka nepefaym AaHHbIX
0011: HencnpaBHOCTb
LUYHTUPYIOLLIEro

KOHTaKTopa

0012: Ownbka namepeHuns Toka
0013: Owwnbka npu
naeHTMdKKaLmMmn napameTpos
0014: PesepB

0015: Owunbka npv YTeHUW/ 3anucu
napameTpoB
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0016: HencnpasHocTtb MY 0017:
K3 Ha 3emnio

0018: Peseps

0019: Peseps

001A: locTUrHyTO CYyMMapHoe
Bpemsi paboTbl

001B: Nonb3oBaTenbckuii oTkas 1
001C: Monb3oBaTenbCKWii 0TKa3 2
001D: [loCTUrHyTO Tekyllee Bpems
BKIMIOYEHUS NMUTaHNs!

001E: 3HayeHue Toka HUxXe
yCTaHOBMNEHHOIO npeaena

001F: O6pbIB AaTunka obpaTHOM
CBSA3N

0028: OTKka3 13-3a nynbcauuii Toka
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Maea 10. TunoBble HACTPONKHU
10.1 MoxapHbIA peXuM U (PYHKLUA KKOHTPOISIb BbIXOAHOW NUHUU»

MoxapHbll pexuM npeanonaraet paboTy 4YacToTHOro npeobpasoBaTens
[axe B Crnyyae BO3HWMKHOBEHUSI Kakux-nmbo owwmbok. [ocTyneH Tonbko
B npeobpasoBatensix YacTtoTbl cepum LCI ¢ noanepx Ko NoXapHOro pexuma.

HacTpoiika 1 BKno4YeHne NoXapHOro pexuMa:

MNapameTp HaumeHoBaHue [OunanasoH 3HauyeHue OnucaHue
HaCTPOMKU HaCTPOMKH
F06.00 ~ BbiGop dyHKUmMM: 0~59 51 BkrntoyeHne noxxapHoro
F06.08 [Ons cepun LCI pexviMa ¢ NoMoLLbo
Knemmbl S1-S6; BblGpaHHOI KNneMMbl
[Onsi cepum LCI(S)
n LCI-GY/PY-1
KnemMmbl S1-S5
F26.00 Tun noxapHoro 0~2 0~2 BbiBop Tvna noxapHoro
pexuma pexuma
F26.01 Hactporika yacTtotsl | 0 ~ F00.03 0~ F00.03 | Yacrora, koTopas 6yaet
NOXapHOro pexuma NnoAAEPXKUBATLCS NpU
paboTe B noxapHoM
pexume.
F26.02 WHTepBan nogayn 0~ 100 cek 0 C 3agaHHbIM
curHana 0 — doyHKLMA MHTEPBaNom BpeMeH!
oBHapyxeHus HeaKTuBHa MY 6ynet nopasatb
anekTpoasurartens curHan npoBepkn
(ceK) LienocTHOCTU kabens B
COCTOSIHUM OCTaHOBa.
F26.03 MoHuUTOpPUHF 0: He obHapysxeH/ - MapameTp MOHWUTOpWUHra,
COCTOSIHUSA HEU3BECTHbIN CTaTyC KOTOpbIVi NOKa3blBaeT
anekTpoasurartens 1: 3ne»<'rpo,qswraTenb COCTOSIHUE Kabens
He nogsioveH/o6pbIB MOAKIIIOYEHHOTO
a3bl anekTpoasuraTens.
: OnekTpoaBuratens
noaKItoYeH

Korga uucpoBasi knemma c 3agaHHo pyHKUMen 51 («akTMBaLusi NoXapHOro
pexmMma) 3aMbIKaeTCsl, akTUBUPYETCA NOXapHbIA pexuiM. To ecTb, ecnn B npoLiecce
paboTbl BO3HUKAIOT Kakune-nnbo owmnbku Ha YacToTHOM nNpeobpa3oBaTtene, OHU
ByayT UrHopupoBaTbCcsl, U paboTa byaeT npogomkaTbcst 6e3 OCTaHOBKY.

F26.00 Tvnbl noxapHoro pexvima:

0: UcTouHuk 4vacToTbl 3agaetcs napametpom F00.06, UCTOYHMK KOMaHA
3apaetca napameTtpom F00.01

1: YactoTa ocTaeTcsi NOCTOSIHHOW W 3agjaeTcs napameTtpom F26.01
C BO3MOXHOCTbIO OCTaHOBA.

Mpu nojaye curHana Ha KNeMMy MOXapHOro pexuma MpPOUCXOAUT NycK
4YacToTHOro npeobpa3oBaTtens, ¥ OH He MOXeT OblTb OTKIIOYEH, MOKa KremMa
3amMkHyTa. OTKMIOYEeHe YacTOTHOrO NpeobpasosaTens BO3MOXHO C MOMOLLbIO



33aHHOr0 UCTOYHMKa KOMaHA TOMbKO NPpU PasoMKHYTOW KNemme MoXapHOro
pexvmMa, UM ¢ MOMOLLbIO LMMPOBOM KIEeMMbl «aBapUMHBLIA OCTaHOB» Npu
3aMKHYTOW KIeMMe MOXapHOro pexvma.

2: YacTtoTa ocTtaeTcsl NMOCTOsIHHOM W 3agjaetcsa napameTpom F26.01 6es
BO3MOXHOCTW OCTaHOBa.

Knemma akTMBaLmm NoXapHOro pexvima npu AaHHOWM HacTpoiike cpabaTtbiBaeT
no BocxoasLemy poHTY. [poncxoanT aBTOMaTUYECKWI 3anyCcK U YaCTOTHbIV
npeobpa3oBaTernb HEBO3MOXHO OCTaHOBUTb A0 TeX Nnop, noka He ByaeT CHATO
nuTaHue Unm noka 4acToTHbIN NpeobpasoBaTenb He BbINAET U3 CTPOS.

F26.02: MNpn ycTaHoBMNEHHOM 3Ha4eHnn «0» OYHKUMS HeaKTVBHa.

IMpw ycTaHoBKe 3HaYeHUsl, OTIIUYHOTO OT HyIsl, aKTUBMPYETCS cPyHKLMSA MPOBEPKM
LierIoCTHOCTM Kabens mMexay npeobpasoBaTtenem 4acToTbl U ArieKTpoaBuratenieM ¢
MHTEPBarnoM BpeMeHH, yCTaHOBIIEHHOM B 3TOM napamMeTpe.

Mapametp F26.03 wucnonb3yetcs AN MOHUTOPUHra  COCTOSIHUSA
anekTpogsuraTens.

10.2 NMoppepxaHMe NOCTOAHHOIO AaBrieHus Boabl LCl

ny
@ +24V
Vv
Hatuuk ACM o
AaBnexHns DCM 3 Al1
¢ Al |
Q S1
Myck
¢ DCM
DyHKUMOHANbHBIN HaseaHwue cyHkuun 3HaveHve Onucanue
koA
F00.01 BapwuaHT paboTbl B 0 YnpaBneHue ¢ naHenu
pexume ynpasneHus
1 YnpaeneHuve ¢ knemm (c
S1) (npw nogaye NUTaHus
1 3aMKHYTOW kKnemme
S1 c DCM npoucxogut
aBTOMaTUYECKUIA
nepesanyck)
F00.05 HwxHsas npenensHas Ot 25.00 'y (3Ha4eHve
vacroTa no 35.00 ycTaHaenvBaeTcs

B COOTBETCTBUM C
haKTU4EeCKUMM YCrOoBUSIMU
aKcnnyartauyum)



F00.06 BapuaHT nctouHuka 8 MWA-ynpasnexve
3a7aHnsa 4acToThl A
F00.12 Bpewmsi pasroHa 20.00 3HayeHve
ycTaHaBnuBaeTcs B
cekyHaax B
COOTBETCTBUM C
akTuyeckumm
YCIOBUSIMU
aKkcnnyartaumm
F00.13 Bpewms 3amegnexus 20.00 3HaueHve
ycTaHaBnuBaeTcs B
cekyHaax B
COOTBETCTBUM C
akTuyeckumm
YCNOBUAMU
akcnnyaraumm
F10.00 McTouHMK onopHoro 0 Lincbposoit onopHbIi curHan
curnana NUA- B napametpe F10.01
ynpasneHus
F10.01 3HayeHVe onopHoro 5.0 3HayeHve ycTaHaBnMBaeTcs
curHana Na- B bap wucxogsa us
ynpaBneHus haKTU4ecKnx ycnosui
akcnnyaTauum (Tpebyemoe
[faBreHue)
F10.02 McTouHmk curHana 0 Ananorosebliii Bxog All
obpaTHoi ceasu NNI-
ynpaBneHus
F10.03 Hanpaenenve pgeiicteusa | 0 Mpsimoe peictaue. Yem
NWUA- ynpasneHus Gonblue curHan obpartHomn
CBSA3M, TEM HKE YacToTa
(3aBofcKas ycTaHoBka)
1 O6paTHoe delicTare. Yem
MeHbLLE cUrHan obpaTtHom
CBf3W, TEM HUXe YacToTa
— «Cnawmity pexum He MOXeT paboTaTb Npu peanusauuu
=—= | [MWO-ynpaBneHus B 06paTHOM HanpaBneHWu (korga uvacToTta
= | yBENWYMBAETCS C YBENWYEHWEM curHana obpaTHon cssa3su). [Ans
BkntoveHusi  MWO-ynpaBneHns B  oBpaTHOM  HanpaBneHun
HeobxoAnMo BbIKMOUNTE «Cnawwmny pexum (F09.50 = 0; F09.52 = 0).
[Ona peanusaunyM OaHHOW BO3MOXHOCTW MpW 3aka3e Heobxogmmo
3anpocunTb cneunanbHoe oGHoBrEHME.
F10.04 [lnanasoH nsmepeHus 10.0 3HayeHuWe ycTaHaBnMBaeTcs B
faTtyvka fJaBneHus Bap ncxoas na dakTuieckmnx

YCIOBWIA 9KCnyaTaLumm
(Ovana3oH faBneHns aaTyvka)
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F08.03 OTo6paxeHue B H.0301 OnopHbiv curkan NAA-
pexuvme paboTbl H ynpaeneHus
b CurHan obpaTtHoi cBsian
MWA- ynpaBneHus
H OnopHas yactoTa
P PaBouast yactota
F08.05 OtobpaxeHue B H.0031 H OnopHsI curHan MNAA-
pexume ocTaHoBa ynpaenexus
CurhHan Ha Bxoae All
[
H OnopHas YactoTa
F06.18 MwuHMManbHbIN 02.00 BbI60op cBA3M MEXIY BXOAHBIM
BXOJHOW CurHan B CUrHanom c knemmbi Al1
Kpuson All 1 curHanom obpaTHow CBsI3n
NA-ynpasBnexus. 3ameyaHve:
Mo ymon4yaHuio ycTaHoBreH
[AvanasoH aHanoroBoro
BXoAHoro curHana 0 ~10
B. Ecnv BxogHOM curHan —
TOKOBBIV B AnanasoHe 0 ~ 20
MA, HanpsbkeHue coxpaHsieTcs
B avanasoHe 0 ~10 B; ecnu
BXOZHOW CMrHan — TOKOBbIV
B AnanasoHe 4 ~ 20 MA,
MCMoNb3yeTCst AnanasoH
HanpsbkeHun 2 ~ 10 B
F02.00 Twn geuraTens - OBbIYHbIN
F02.01 Hom. MowHocTb -- kBT C wwunbabl gsuratens
nsuratens
F02.02 Howm. yactoTa -y C wwunbabl gsuratens
asuratens
F02.03 Howm. ckopocTb --06/ C wwunbabl gsuratens
asuratens MVH
F02.04 Hom. HanpsbkeHne --B C wwunbabl gsuratens
asuratens
F02.05 Howm. Tok gsuratens -A C wwunbabl Asuratens
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F17.08 OnopHebin curHan MUAA- | -- o.e.
ynpasreHus

F17.09 CurHan obpaTHoi --0.e.
cesasm NMAI-
ynpasreHus

TonbKO MOHUTOPWHT.
[Moka3sbiBaeT, Kakol ONOPHbIN
curHan (B OTHOCUTENbHbIX
eAVHNLAaXx) YacTOTHbIN
npeobpasoBaTenb CTpEMUTCS
noaAepxuBaTb

TonbKO MOHUTOPWMHT.
[MokasbiBaeT nHOpMaLmio O
TeKyLLEeM AaBIeHUn C AaTumka
(B OTHOCUTENbHBIX €ANHMLIAX)

10.3 NMopaepxaHMe NOCTOAHHOIO AaBneHus Boabl LCI

C perynupoBKOM pexuma cHa

n4y
+24V
Vv
Aatyunk ACM o
AaBneHuns DCM j Al1
Al1
S1
Myck
DCM
DYHKUMOHANbHbIN HassaHnue cdyHkuum 3HayeHue OnucaHue
Kop
F00.01 BapuaHT paboTbl B 0 YnpaBneHuve ¢ naHenu
pexume ynpasneHus
1 YnpaeneHuve ¢ knemm (c

S1) (Npu nogaye nuTaHna
1 3aMKHYTOW Knemme

S1 c DCM npoucxogut
aBTOMaTU4ECKUI
nepesanyck)



F00.32 Makpoc usmeHeHust 1236* Mepexoa B pexum
napameTpos nogaepxaHus
NOCTOSIHHOTO [1aBNEHUS.
3apaeT napameTpsl
F00.05 = 20.00 'y,
F08.03 = H.038D, F08.05
=H.2011
F00.05 HwxHas npegensHas OT125.00 10 | 'y (3HaveHue
YacToTta 35.00 ycTaHaenueaetcs
B COOTBETCTBUM
C hakTU4eckumMm
YCroBUAMMA
akcnnyaraumm)
F00.06 BapwuaHT nctovHuka 8 MWA-ynpaBnexve
3a7aHna 4acToThl A
F00.12 Bpewms pasroHa 20.00 3HayeHune
ycTaHaBnmBaeTca B
cekyHAax B
COOTBETCTBUM C
dakTnyecknumm
yCrnoBusmMu
aKcnnyatauum
F00.13 Bpemsi 3ameanenust 20.00 3HayeHune
ycTaHaBnvBaeTcs
B CEKyHAax B
COOTBETCTBUM C
bakTnyeckummn
YCnoBuaMu
aKcnnyaTauumn
F10.00 WcTOYHMK onopHoro 0 LincdpoBsoit onopHbIn
curdana NQ- curHan B napameTpe
ynpaBneHusi F10.01
F10.01 3HauyeHune ornopHoro 5.0 3HauyeHve
curiana NUAQ- ycTaHaBnueaetcs B bap
ynpasneHus nexoas u3 hakTU4ecknx
yCMnoBuIA 3KcnnyaTauum
(Tpebyemoe naBneHue)
F10.02 NcTouHMK curHana 0 AHanorosbIn Bxog All
obpaTHoW cBA3n
MA-ynpaBnexns

INSTART®

234




F10.03

Hanpasnenue
npencreua NNA-
ynpasneHus

Mpsamoe gewcrene.
Yem Gonblue curHan
obpaTHoW cBsi3K,

TEM HWXe YacToTa
(3aBofckast ycTaHoBKa)

O6paTHoe feWicTBue.
Yem MeHblue curHan
obpaTHoW CBA3K, TEM
HWXe YacToTa.

F10.04

[vana3soH n3mepeHua
AaTyuka gaBreHusa

10.0

3HayeHve
ycTaHaBnvsaetcs B bap
nexoas ns akTu4eckmnx
YCIOBWIA dKcnnyaTauum
(AnanasoH gaeneHuns
fartyuka)

F10.28

Pa6ota NM1-
ynpasneHusi B
COCTOSIHUM OCTaHoBa

3HayeHve
ycTaHaBnusaeTcs n3
akTM4ecknx ycrnosum
akcnnyatauun. Ecnn
CMSALLUIA PEXUM HYXKEH,
TO ycTaHoBUTb 1; ecnun
CMALWNIA PEXUM He
HYXXEH, TO YyCTaHOBUTb

F09.50

[aBneHue Bbixoaa u3
cnsuero pexuma

3.0

3HayeHve
ycTaHaBnueaetcs B bap
ncxoas U3 hakTU4eckmx
yCnoBuiA 3KkcnnyaTauum
(MUHMManbHoe
[aBneHne CMCTeMbl).
Korpa paGoyee
[aBMneHue CTaHOBUTCS
HUXe YCTaHOBMNEHHOTo
3HaueHus,
npeoGpa3oBaTenb
YacToThl
aBTOMaTH4YeCcKkn
nepexoauT B pexum
paboThbl

F09.51

Bpewms 3agepxku
BbIX0Ja V3 CrsiLLero
pexuma

5.0

3HayeHvne
ycTaHaBnvBaeTcs B
CeKyHAax ucxoas us
PaKTU4ECKNX yCroBui
aKcnnyatauum.
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F09.52

YacToTa nepexoaa B
CRALWNN peXUm

Ot 26.00
0o 36.00

3HayeHve
ycTaHaBnvBaeTcs
1CcXoas M3 peluaemMblx
3aAav B BUAe NpoLleHTa
OT 3HayeHus1. 3HayeHne
[aHHOTO Kofa [OMKHO
ObITb BbILLE 3HAYEHUS
koga F00.05. Korga
pabouas yactota
CTaHOBUTCS HUXE
YCTaHOBIEHHOrO
3HaYeHws,
npeobpa3oBaTtenb
YacToTbl
aBTOMaTUYECKU
nepexoauT B CMSILLMIA
pexum

F09.53

Bpemsi 3agepxku
aKTMBaLM CrisiLLero
pexuma

5.0

3HaueHune
ycTaHaBnv“BaeTcs
B CEKyHZax B
COOTBETCTBUU C
aKkTnyeckumu
YCIOBUAIMU
aKkcnnyaTaumm

F08.03

OTo6paxeHve B
pexume paboTbl

H.0301

OnopHbln curkan NAO-
ynpaBreHus

CurHan obpaTHoii cBsiau
MWA- ynpasnexus

OI'IOPHaﬂ YactoTta

Pabouasi yactota

F08.05

OTo6paxeHue B
pexuMe ocTaHoBa

H.0031

OnopHeIf curnan MAA-
ynpaBneHus

CurHan Ha Bxoge All

x 0 |m o|xo | m

OnopHas yactoTa
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F06.18 MuHManbHbIN BxogHon | 02.00 BbiGop cBA3U MexAy BXOAHBIM
curHan kpueoin Al1 B curHanom c knemmbl Al1

1 curHanom obpaTHomn cBs3n
MNO-ynpaBnexus. 3amevaHue:
Mo ymonyaHuio ycTaHoBNEH
[vanasoH aHanoroBoro
BxoaHoro curHana 0 ~10

B. Ecnu BxogHou curHan —
TOKOBbIN B AnanasoHe 0 ~ 20
MA, HanpspKeHue coxpaHsieTcs
B AunanasoHe 0 ~10 B; ecnun
BXO/HOW CUrHan — TOKOBbIV

B AnanasoHe 4 ~ 20 MA,
ncnosnb3yeTcs AnanasoH
HanpsxeHun 2~ 10 B

F02.00 Twn gBuratens -- OBbIYHbIN

F02.01 Hom. MowHocTb -- kBT C wunbapbl gBuratens
nsuratens

F02.02 Howm. yactoTa -Tu C wwunbapl ABuratens
asuratens

F02.03 Howm. ckopocTb -- 06/ C wunbabl ABuratens
asuratens MUH

F02.04 Hom. HanpsibkeHne -B C wunbapbl AsuraTens
nsuratens

F02.05 Hom. Tok geuratens -A C wwunbabl ABUraTens

F17.08 OnopHbIi curHan M- --0.e. TonbKO MOHUTOPWHT.
ynpasneHuna Moka3sbiBaeT, Kakon ONopHbIN

cuUrHan (B OTHOCUTENbHbIX
eMHULIaX) YaCTOTHbIN
npeoGpasoBatenb CTPEMUTCS

noaaepXuBaTh
F17.09 CwrHan obpaTtHoi cBsisn | -- 0.e. TonbKO MOHUTOPWHT.
MYA-ynpaenexus Moka3sbiBaeT MHopmaLmio

0 TeKyLLeM AaBneHun
€ [aTyuka (B OTHOCHTESbHbIX
eauHuLax)

* TMpu yctaHoBneHnn 3HayeHun napametpa F00.32 otnunyHoro ot «0»,
HeBO3MOXeH cbpoc napameTpoB 4epe3 napametp F00.28. Ons cbpoca
napamMeTpoB HeOBX0AMMO yCTaHOBUTL 3HayveHne «0» B napametpe F00.32.
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10.4 OaTtumk TemnepaTypbl PTC

Ecnn npeobpasoBartenb 4actoTel cepun LCl ncnonb3yetca ¢ gaTtymkom
PTC, To cnegyeT HacTpOUTb €ro No HKeyKa3aHHOW CxXeme.

+10B Al1 ACM RA 51 RB DCM
R=4.7 kOm PTC
1/4 Br
®YHKLUOHaNbLHbIN HasBaHue dyHKumnm 3HauyeHue Onucanue
Koa
F07.03 Bbi6op chyHkummn 31 [LocTwkeHne ogHoro
peneiHoro Bbixoga R 13 npeaernbHbIX 3Ha4YeHNI
CcurHana aHanorosoro Bxoga
All
F06.00 BbiGop cyHKLMM 33 Monb3oBaTenbckuin oTka3s
knemmbl S1
F09.46 HwxHuin npepaen exogHoro | 4.1 3HaveHve ycTaHaBnMBaeTca
HanpsbxeHus All B BonbTtax
F09.47 BepxHuii npepen 10.0 3HayeHvie ycTaHaBnMBaeTCA

BXO[JHOTO HanpshkeHua All

B BonbTtax
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