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BBeneHue

Bnarogapum Bac 3a npuobpeteHve npeobpasoBaTens 4acToTbl Cepuu
INPRIME MX. MNepen Hayanom paboTbl BHUMAaTENbHO WM3yuuTe HacTosiee
pykoBoACTBO. HapylleHne ykasaHHbIX B pykoBoAcTBE — TpeGoBaHui
aKcnnyaTauum MoxeT NPUBECTU K BO3HUKHOBEHWIO HENCNPABHOCTEN, OTKa30B,
COKpaLLEeHUI0 Cpoka aKcniyaTauuv obopydoBaHWs UnM faxe K HaHeceHuto
TpaBMm.

YcTaHoBKy M BBOA, B 3KCMyaTauuilo Bcerga crnedyeT nnaHMposBaTb W
BbIMOSHATL B COOTBETCTBMM C MECTHbIMU 3akoHaMmn n Hopmamun. INSTART He
npyHUMaeT Ha cebsa Hukakmx obs3aTenbCTB B Criyyae HapyLleHWUi MeCTHOro
3aKkoHodaTensbcTBa U/unu apyrux Hopm 1 npasun. Kpome Toro, npeHebpexeHue
HOPMaTUBHBLIMW [OKYMEHTaMMN MOXET CTaTb NPUYUHONW HEMONaAoK NpMBOAa, Ha
KOTOpbIE He PacnpOCTPaHAETCA rapaHTUs N3roToBUTENS.

B cnyyae HeobxoOAMMOCTM  KOHCynMbTauMuM MO UCMONb30BaHUIO
npeobpa3oBaTtens 4acToTbl UMM CEPBUCHOMY OOBCMNYXMBaHWIO YCTPOWCTB
obpaTuTechb B TexHn4eckyto nogaepxky OO0 «UHcTapT».

Mpw BBOAE B 3KCMNyaTauumto BbINOMHUTL Crieaytolwme AeACTBUS:
BbINOMHWTL NPUEMKY M OCMOTP:
- LlenoctHocTb n3genusi u KOMMeKTHOCTL cornacHo Macnopty.

- COOTBETCTByET NN HOMUHarnbHOE 3Ha4yeHue, yka3aHHOe Ha 3aBOACKOMN
Tabnuuke, 3Ha4YeHMIO, YKasaHHOMY B BalleM 3aKase.

npOBepVITb COOTBETCTBME CETEBOIo NUTaHNA N HOMUHarbHbIX NapamMeTpoB
anekTpoasuraTena gmana3oHy HanpsaXeHUsa cUnoBoro NnUTaHuA.

BbIinonHuTb YCTaHOBKY M NOAKMH4YeHne B COOTBETCTBUU C Tp66OBaHI/ISIMI/I,
YKa3aHHbIMU B rnase 3 HacToswero pykoBOACTBa.

BbinonHutb napameTpupoBaHne B COOTBETCTBUM C TEXHONOrm4yeCKumMmu
ycnosuaMn.

B Cllyqae BbIABJIEHUA HapylweHUa OAHOro u3 nNyHKTOB HeMeaneHHO
CBAXUTECb C npounssoauTenem nnm Baluum nocTaBLLMKOM.

Mpou3soauTens ocTaBnsieT 3a coGoii NpaBo WM3MeHsITb TexHU4eckue,
nporpamMMHble MapameTpbl U YCroBUSI MCMONb30BaHWsi oBopynoBaHus Ges
NpeaBapuUTESIbHOMO YBEAOMITEHUS.

MarotoButens: OO0 «MHcTapT»
r. Cankt-leTepbypr, npocnekT bonblueBnkos, AoM 52, kopn. 9, Ten. 8 800 222-00-21



OtckaHupyinte QR-kog, 4TOObI MOCMOTPETb MOMHbIV
KOMMNEKT [OOKyMeHTauuMu npeobpasoBaTtensi 4actoThbl.
[lokymeHTaumio Takke MOXHO ckavaTb Ha oduuMansHOM
cauTe instart-info.ru B pasgene «lNogaepxka n cepsuc» —
«[lokymeHTaums».

Mpn BO3HUKHOBEHWM BOMPOCOB MO HACTPOMKE WMN
NOAKMIOYEHUIO  0BopyaoBaHus, oTckaHupyite QR-koa,
4yTOObI NepenTn B BUbNMoOTEeKy HacTpoek. B Gubnuoteky
HaCTPOEK TakKe MOXHO MepeiTn Ha oduumanbHOM cante
instart-info.ru B pasgene «Mopoepxka wn cepBuc» —
«lMogxnoyeHne n HacTporika.

BraeonHCTpyKuMmn no HacTpolike o6opyaoBaHUS:

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

Ons c©BA3M C TexHudeckon noadepXKOMW Mo BOMPOCaM HaCTPOWMKU,
NOAKITIOYEHMS UM HEMCNPaBHOCTN 060pYyA0BaHUsSt oTCkaHupynTe QR-KoA;:
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Mnaea 1. O6wmMe Mepbl NPeAOCTOPOXKHOCTU

B oTBeTCTBEHHOCTb NOJb30BaTENSI BXOAWUT NPOYTEHNE U MOHUMaHUE BCex
WHCTPYKLMI B A@HHOM PYKOBOZCTBE BMIOTb [0 YCTaHOBKU, MCMOMb30BaHUS Unn
obcnyxmBaHus  npeobpasoBaTens  4yacToTbl;  criegoBaTb  MpaBunam
anekTpo6e3onacHoOCTX,  BKMOYas  WUCMOMb30BaHWE  COOTBETCTBYIOLLETO
3almMTHOrO 060pyAOBaHUsA U NosyvyeHne HeOBXOAMMBIX KOHCYNbTauui nepes
1cnonb3oBaHNeM 3Toro 060pyAoBaHMsi CNOCOBOM, OTAINYHBIM OT OMUCAHHOTO B
[aHHOM pYyKOBOACTBE.

B pykoBoACTBE UCNONb3yHOTCs CreayoLme CUMBOSbI:

BHumaHue!

[aHHbI CMMBON UCMOMb3YeTCs B PYKOBOACTBE, UTOOLI NpuBMeYb
BHMMaHVe Morb3oBaTenst kK HeoGXoAMMOCTU MNpOosiBNSATL ocoboe
BHUMaHWe npu MOHTaxe, 3KCriyaTauMm U OGCNyXMBaHWK
obopynoBaHusi.

OnacHocTb!
HecobntoaeHue TpeGoBaHUiA NPy BbINOHEHWN OaHHOW onepaumn
MOXXET NMPUBECTU K TSXKKUM TpaBMaM W neTanbHbIM NocrneaCcTBUSIM.

3ameyaHue
YKa3blBaeT Ha BaXHy0 nHdopmaumio, npeHebpexeHne KoTopon
MOXET MPUBECTU K MOBPEXAEHMIO 060pYAOBaHWSI.

m > [>

1.1 Mepbl NpefoOCTOPOXKHOCTH
O6Lwme Mepbl NPegoOCTOPOXKHOCTHU

. [lo Hayana npyMeHeHWsi BHUMaTENbHO 03HAaKOMbTECH C
HaCTOSILLEN MHCTPYKUMEN.

. K paboTe no yctaHOBKe 1 3KchyaTaumm npeobpasoBarens
[OOIKeH JonyckaTbCst TONbKO KBaNMUUMPOBaHHBbIA U 0By4eHHbIN
nepcoHarn.

. Y6egutecb B TOM, YTO MNapaMeTpbl NpeobpasoBaTtens
COOTBETCTBYIOT MapamMeTpam areKkTpoaBuraTens.

. Mocne noOKMOYEHUS MecTa CWUIMOBbIX COeaMHEHUN
TpebyeTcs 3aM30nupoBaThb.

. Mpy BbINMONMHEHUM PEMOHTHBIX U NPOUIIAKTUYECKUX
paboT npeobpasoBaTtenb OOSMKEH ObiTb OTKIOYEH OT CETU U
aneKTpogBUraTerns.

. He nopgkntovainTte ceTb k knemmam U, V u W. 310 moxeT
NMPUBECTM K MOBPEXAEHNIO NpeobpasoBaTessi YacToThbl.

. Mpeobpa3zoBaTenb YacToTbl HE MOXET ObITb UCMONb30BaH
Kak pasbeanHUTENb LEeNU NN U30NMPYIoLLLEE YCTPONCTBO.

. He ponyckaeTtcsi nonapaHve Bnarv BHYTPb
npeobpasoBaTens YacToTbl.

>



. He ycTtaHaBnuBaiiTe KoHAEHcaTopbl ANS MOBbILLEHUS
KoabhULMEeHTa MOLLHOCTM 3MeKTpoABUraTens Unm BapucTop Ans
MorHue3awuTbl Ha Bbixoae Y. B npotusHoM criydae MY moxeT
YIUTW B OWIMGKY NO TOKOBOW Neperpyske Unv Aaxe BbIATA U3 CTPOSI.

MpepynpexaeHne o6 onacHoOCTH

. [lo Tex nop, Noka UCTOYHWK MUTaHWA NOAKMIOYEH (BKMHoYas
cnyyam, korga MY B cCOCTOAHUM OWMBKN NN HAaXOAWUTCS B pexume
OXnAaHWs KOMaHAbl), BXOAHblE U BbIXOA4HbIE TOKOBeAyLUME LUMHbI
HaxoAaTCs NOA HaNpPsKEHNeM.

. Ecnu MY nogxntoyeH K cet Unm MCTOYHUKY NepemMeHHOoro
TOKa, NUTaHWe Ha ABuraTenb MOXeT 6blTb NoAaHO B NOGON MOMEHT.
HenpeaHamepeHHbIN Myck BO BpeMs HAaCTPOWVKW, 06CNyXMBaHNS 1N
PEMOHTHBIX paboT MOXET MPUBECTU K TSHKKMM TpaBMaM W neTanbHbIM
NoCnNeACTBUAM.

. B MY ycraHoBneHbl KOHAEHCATOPbl, KOTOpble OCTAOTCS
3apsHKEHHBIMY eLLe HEKOTOPOoe BPeMs Mocne OTKIYEHNUA NUTaHWS.
Moatomy HeobxoaMMO BbbKAATb He MeHee 5 MUHYT nepea Havanom
obcnyxmBaHnsa BO nsbexaHne yaapa anekTpu4eckum TOKOM.

KopoTkoe 3ambikaHue

B cnyyae cepbesHOM MNeperpy3km W MOSIBMEHWUS KOPOTKOrO
3aMmblkaHus, pa6oTa npeoGpasoBaTens 4acToThl AOMKHA ObiTb
HemeZneHHO npekpalueHa. Mocneadylowmii BBOA B 3KCMnyaTaumio
OCylLeCTBNAETCA TOMbKO Mocre  cobniopeHus  Tpe6GosaHuit

(enasa 8).

3asemneHue

B oTBeTCTBEHHOCTb nomnb3oBaTenss (UM cneuuwanucta,
3aHMMaKLMMCA  MOHTaXOM UK nogknodeHnem [M4Y)  Bxogut
NOAKMNIOYEeHNe 3a3eMrieHMsi B COOTBETCTBUM C  MECTHbIMU
cTaHgapTaMu 3nekTpobe3onacHoCTU.

1.2 O6wue TpeGoBaHUA

[ns obecneyeHust HagexxHom n 6esonacHon paboTbl yCTPOCTBA,
Heo6X0AUMO MCMoNb30BaThb AONONHUTENBHOE 06opyAoBaHMe.
MoppobHee cM. 2rrasa 3.2 1 3.3 HACTOSILLLErO PYKOBOACTBA.
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MpodmnakTnyeckoe obcnyxmBaHue

KpaiiHe BaXXHO BbINOMHSATb NpodunakTu4eckoe obenyxvBaHme u
perynsipHble MNpoBepku npeobpa3oBaTens 4YacToTbl, B KOTOpoe
BXOOWT OYMUCTKA, PErynsipHbli KOHTPOMb U 3aMeHa M3HalIMBaeMbIX
netanei. MogpobHee cM. Ha caliTe ([TepeyeHb pabom 1o rnnaHosomy
U mexHuyeckomy obcnyxxusaHuro rnpeobpasosamersieli Yacmomsbl).

PaboTa Ha YacToTe HMXKe U Bbille HOMUHANbLHOMN

Ecnu B TexHonormyeckom npouecce BO3MOXHa NPOAOIHKUTENbHAS
paboTa anekTpoaBuratensi Ha HU3KUX oGopoTax, TO HeobxoanMmo
MCNoNb30BaTh [AOMONHUTENBHOE OXNaXAeHWe 3NeKTpoaBuraTens
UM Ucnonb3oBaHwe dneKkTpoaBuraTens, agantuposaHHoro ans M4.
Ecnu Heobxoauma paGoTa Bblle HOMWHAMNBHOW CKOPOCTH, MpUMUTE
BO BHVMMaHVWe TpeboBaHNs 3aBoAa-M3roToBUTENs dnekTpoasuraTens.

Bubpaumsa mexaHM4ecKoro yctpomcrea

OnekTpogBuratenb Ha HEKOTOPOM [Juana3oHe 4acToT MOXeT
BOWTU MEXaHUYECKUI PE30HAHC, YTO CTaHET NMPUYMHOW MOBbILLEHHOTO
wyma u Bubpauui. C uenbto usbexaHus paHHoro addexra,
Heob6XOAMMO YCTaHOBWUTbL AMana3oH MpOMnyckaHusi Pe3OHaHCHbIX
4YacTOoT C MOMOLbID (DYHKLUMM CKaykooGpasHOW NepecTpoiikui
BbIXOHOWM 4acToThl.

Pa6oTta c YKPM

MpumeHeHne YKPM coBMecTHO ¢ npeobpasoBaTenem 4acToTbl
BeAET K WMMYnNbCHbIM KONebaHusaM B 3MEKTPUYECKUX CUCTEeMaXx.
MpeobpasoBaTenb YacTOThbl B 3TOM Criyvae BbI3blBAET yBENUYEHNE
TOKa PE30HaHCHOW FapMOHMKW, a TakkKe YXYALUEeHWe NuTaloLLiero
HanpshKeHWs1, YTO MOXET NpuBecTU k cbosm B paboTe obopynoBaHus
N pJaxe Bblxogy u3 cTposi. B cBAsuM ¢ 3Tum Heobxoaumo
npegycmoTpetb Ans 3awutel MY  npumeHeHne cneumanbHbIX
(dbunbTpyOLWMX) peakTopoB WM Apoccenen  3aluTHbIX (nnbo
Apyroro [AononHuTensHoro obopyaoBaHUs, pPeKoOMeHAOBaHHOro
npoussogutenem YKPM).

1.3 Ytunusauus

B cocraBe MmarepuanoB, nNpuUMeHAaemMblX B npeoﬁpasoBaTenﬂx
4acTOTbl ((MHCTapT», HEe COoAepXUTcAa BellecTB, KOTOpble MOryT
OKasaTb BpegHoe BO3JeNCTBMe Ha OKpYyXarLLyro cpeqy B npouecce n
nocrne 3aBepLueHna akcnnyatauum nsnenma. B coctaBe mMaTtepuanos,
NpUMeHAeMbIX B U3genuun, He coaepikatca gparoueHHble MmeTannbl
B KOonun4yectBax, NPUroaHbIX Anda caaqu. Mocne okoH4aHusA CpoKa
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cnyx6bl MY nogsepraeTcst MEPONPUSITUSIM MO NOAFOTOBKE U OTNPaBKe
Ha yTUNU3auM B COOTBETCTBMM C HOPMATUBHO- TEXHUYECKUMU
AOKYMEHTaMW, MPUHSATBIMU B 3KCMyaTUpYIOLen opraHusaumm no
YTUNM3aUmMmn NNacTuka, YepHbIX, LBETHBIX METaNNOB U 3NIEKTPOHHbIX
KOMMOHEHTOB.

ObopynoBaHue, codepXallee 3MeKTPUYECKUE  KOMMOHEHTbI,
Henb3si yTUNM3MpPOBaTb BMECTe C ObITOBbIMM oTxogamu. OHo
[OIMKHO GbITb YTUNU3NPOBAHO OTAENBHO B COOTBETCTBUM C MECTHLIM
[OEVCTBYIOLUMM Ha JaHHbIA MOMEHT 3aKOHOAATENbCTBOM.

1.4 YcnoBusa xpaHeHUs U TPaHCNOPTMPOBaHUA

\7

Mpubopbl TPaHCNOPTUPYIOTCA B 3aKPbITOM TpaHcrnopTe nioboro
Buaa. KpenneHue Tapbl B TpPaHCMOPTHbLIX CPeAcTBax [AOIMKHO
npou3BOAWUTBCA  COMMacHoO npaBwnaM, AeWCTBYWLWWUX  Buaax
TpaHcnopTa.

YcnoBus  TpaHCNOPTMPOBaHWSA  OOIMKHbI  COOTBETCTBOBATb
ycnosusiMm 5 no FOCT 15150 — 69 npu TemnepaTtype OKpyKatoLLero
Bo3fyxa - 25...+ 55 °C ¢ cobniogeHnem mep 3awuTbl OT yAapoB U
B1Gpauun.

Mpy onNMTEeNsLHOM XpaHeHU HEOBXOAMMO YYUTBIBaTL CrieaytoLme
TpeboBaHus:

XpaHuTb NnpeobpasoBaTerb YacTOTbl B OPUTMHANbHOW YNaKoBKe.
YcnoBus xpaHeHust B Tape Ha cknage U3rotosuTens n notpeburens
OOmkHbl cooTBeTcTBOBaTh ycnoBusm 1 no FOCT 15150-69. B
BO3yXe He [OMKHbl MNPUCYTCTBOBaTb arpeccuBHbIE MNPUMECH,
Temnepartypa xpaHeHus - 20...+ 60 °C.

Ecnu temnepatypa anutenbHoro xpaHeHusi Hwxe O °C, nepen
BBOJOM B 3KCMnyataumio HeobxoanMo nomecTuTb obopyaoBaHune B
cyxoe rnomelleHve c Temnepartypoi + 10...+ 25 °C Ha cpok He meHee
4 yacos.



Fnaea 2. O6was uHcpopmaums o cepumn INPRIME MX

MpeobpasosaTtens 4yactoThl (M4) cepumn INPRIME MX npefcraenset cobon
npoaBuHYTOE  UMPOBOE  pelleHve Ans  ynpaeneHus  TpexdasHbiMu
aCUHXPOHHbLIMM 3anekTpoasuratensamm (3f]) ¢ KOPOTKO3aMKHYTbIM POTOPOM WK
CVHXPOHHbIMW 3MEKTPOABUraTENsIMA C MOCTOSHHLIMW MarHuTamu nNpu BXO4HOM
HanpsbkeHun 230 B unu 400 B (3aBucut ot mogenwu). NpeobpasoBatens
4YacToTbl MOAXOAWUT ANSi YNPaBMEHUs! BbICOKOAMHAMWUYHBIMW Harpy3kamu u
NPUMEHEHNSIMU B CIOXKHbIX MPUBOAHBLIX CUCTEMAX.

2.1 MpuHUMN ycTpoicTBa npeobpa3soBartens YactoTbl cepun INPRIME MX

INPRIME MX npepfcTaBnsieT coboi cepuio npeobpasoBaTtenein 4acTtoThl,
MCMonb3yembiX ANs yNpaBreHVs anekTpoasuraTenemM nepemeHHoro Toka. Ha
pucyHKe 2.1 npuBeaeHa NpuHUMNManbHasa anekTpuyeckas cxema TpexdasHoro
MN4Y. BeinpsAmutens npeobpasyeT TpexdasHoe MepeMeHHOe HanpsikeHue B
NocTosiHHOE. [pynna anekTponMTU4ECKMX KOHAEHCaTOPOB 3BEHA NMOCTOSIHHOIO
TOKa CTabunM3npyloT NOCTOSIHHOE HanpshkeHue. MNpu nomowm IGBT-mogynen
NOCTOSIHHOE HanpshkeHue npeobpasyeTcs B nepemeHHoe. B cnyyae pabotsl
C BbICOKOMHEPLMOHHBIMW Harpy3kamu, Korga HanpsbkeHue B Lienu npesbiliaeT
MaKCUMarbHbI  YpOBEHb, K KNemMmam 3BeHa noctosiHHoro Toka (3M1T)
NOAKMIOYAETCH TOPMO3HOW KOMMIEKT.

TopMo3Hoit pe3ucTop

——
Buinpsmutens  LLyHT |

—H

X X F| Pesucrop = - E:I -
3apaga TopMo3Hon I # § A Dsvratens
KNy , g
Cetb 3BeHo E:I ( M
NOCTOAHHOIo 0

TOKa 4 / i[/%
XXX T - J%@:I ?E{L:I
l

[ CwucTema ynpasnerus |

BbixoaHow kackag

PucyHok 2.1 — MNpuHUMnuanbHas anekTpuyeckas cxema ans TpexdasHbIx
mogener INPRIME MX co BCTpoeHHbIM TOPMO3HbIM MOAYIEM



TopMO3HoI pesucTop

Topmo3aHoi MoAyNb

Boinpsmutens  LyHT
—1
—

XXX 7 >
P:aa;:;:p ¢ Q- [evratens
Cetb 3BeHo [ ’—\@
NOCTOSHHOIO
Toka ~
XXX ? AE“E J/_[[/Tgl

[ CucTema ynpasneHus I

BbixoaHow kackag

PuvicyHok 2.2 - MNpuHumnuanbHas anekTpuyeckas cxema ans tpexdasHbix
mogenen INPRIME MX ¢ BHELLHMM TOPMO3HbLIM MOAYNEM

2.2 HomeHknaTtypa nsgenum

HeobxogMmo npoBepuTb YCTPOMUCTBO [0 MNPUMEHEHUss Ha npegmet
OTCYTCTBMSI BHELUHUX MOBPEXOEHUIN N COOTBETCTBUA 0603HaveHus MY 3akasy.
Hapgnuck Ha nacnopTHou Tabnuyke: Hanpumep, INPRIME MX-G0.4-2B.

[peobpasoBartent YacTtoTbl cepun INPRIME MX
Mogenb | INPRIME MX-G0.4-2B
BxopHoe HanpsbkeHue, UBX | 1~198...253 B 50/60 'y +2 %
BbixoaHoe HanpsbkeHne, Usbix | 3~0...Usx  0...599 'y
MowHocTb, kBT Ptp=04
Tok, A | ITp=2.1
CTeneHb 3aluThbl 1P20
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INPRIME MX - GX/PY - UB F
. Cepusi 3
. Pexxkum G — obLenpombILLnEHHbIR*

. Pexxum P - HacocHbIn™™
. MowHocTb anektpoasuratens (kKBT) ans HacocHoro pexuma (P)

o O WN B

. HomunHaneHoe HanpspkeHve:
1: Bxog 1~230 (220) B, 50/60 I'y; Bbixoa 1~230 (220) B
2: Bxog 1~230 (220) B, 50/60 I'u; Bbixog 3~230 (220) B
3: Bxoa 1~230 (220) B, 50/60 I'u; Bbixog 3~400 (380) B
4: Bxop 3~400 (380) B, 50/60 I'u; BbIXOA 3~400 (380) B
7. BCTPOEHHBIN TOPMO3HOW MOAZYMb
8. BcTpoeHHbIn apoccenb NOCTOAHHOMO Toka
9. [lononHuTenbHble onuun:
C3C - pononHuTenbHOE NOKPbITUE NTAKOM;
KMIM-M - 3awmuTHOE NOKpbITME NNaTt KOMNayHaoM;
IP65 — cTeneHb 3awmThl IP65;
INMX-1/O, INMX-PG1, INMX-PG3, INMX-PG5, INMX-PG6, INMX-DP,
IN-MX-Canopen, INMX-Profinet, INMX-TCP/IP, INMX-Ethercat — nnatbl
pacLumpeHusi;
UMP — nHamBuayansHoe NPOEKTHOE peLLeHure.

*O6LwenpombILLIeHHbI pexum (G)

Wcnonb3yeTcs ¢ Harpy3Kkom ¢ NOCTOSIHHLIM BpallaloLmM MOMeHToOM. B aTom
criyyae Benu4YMHa BpaLLaloLWero MoMmeHTa, HeobXoauMMoro Ans npvBedeHus
B [ENCTBME KaKOro-nnbo MexaHu3ma, MOCTOsiHHA He3aBWCMMO OT CKOPOCTM
BpaleHusi. NlpMumMepoM Takoro pexuma paboTbl MOryT CIyXUTb KOHBeWepbl,
3KCTPYAEPbI, KOMNPECCOPbI, CKBaXXUHHbIE HACOCHI.

**HacocHbIn pexum (P)

Wcnonb3yeTcsl ¢ Harpyskoi ¢ nepeMeHHbIM BpaLLaloLyMM MOMEHTOM. JTOT
MOMEHT MMEET OTHOLUEHWE K Harpy3kaM, Arfsi KOTOpbIX TpebyeTcst HU3KuiA
BpaLLaloLWMiA MOMEHT MpW HWU3KOW Y4acToTe BpalleHus, a Npu yBenuyeHuu
CKOpOCTM BpalleHust TpebyeTcs 6Gonee BbICOKUA BpalLalWMN  MOMEHT.
TUNUYHBIM NPUMEPOM TaKOrO peEXMMa SIBMSTCS HACOChl (HACOCh! C BLICOKUM
NyCcKOBbIM MOMEHTOM HeobGXoAuMMO noAdupatb MO O6LLENPOMbILLNIEHHOMY
pexumy (G); K TaKUM HacocaMm MOXHO OTHECTM CKBaXXMHHbIE HaCOChl, HACOChI
ONs Nepekaykn BA3KMX XUOKOCTEN, BaKyyMHble HAacochl).

. MowHocTb anekTpogsuratenst (kBT) ans oblienpombiwneHHoro pexvma (G)



2.3 MopenbHbIi pAA U HOMUHarNbHbIE NapameTpbl

Tabnvua 2.1 — MogenbHbIi psg U HOMWHArbHbIE NapameTpbl cepumn
INPRIME MX

T | Bromionton A | SR
Bxopa: 1 ¢b. 198-253 B (+ 5 % He Gonee 20 mc), Bbixoa: 1 ¢. 198-253 B
(£ 5 % He Gonee 20 mc)
INPRIME MX-G1.5-1B 15 12 9.6
INPRIME MX-G2.2-1B 22 19 17
INPRIME MX-G4.0-1B 40 28 25
INPRIME MX-G5.5-1B 55 35 32
INPRIME MX-G7.5-1B 75 47 45
INPRIME MX-G11-1B 11 65 60
Bxop: 1 db. 198-253 B (+ 5 % He 6onee 20 mc), Bbixoa: 3 ¢. 198-253 B
(+ 5% He Gonee 20 mc)
INPRIME MX-G0.4-2B 04 54 23
INPRIME MX-G0.75-2B 0.75 8.2 40
INPRIME MX-G1.5-2B 15 14 7.0
INPRIME MX-G2.2-2B 22 23 9.6
INPRIME MX-G4.0-2B 4.0 40 17
INPRIME MX-G5.5-2B 55 60 25
INPRIME MX-G7.5-2B 75 75 32
Bxop;: 1 ¢. 198-253 B (+ 5 % He Gonee 20 mc), Bbixoa: 3 . 342-440 B
(£ 5 % He Gonee 20 Mc)
INPRIME MX-G0.75-3B 0.75 7.3 23
INPRIME MX-G1.5-3B 15 133 38
INPRIME MX-G2.2-3B 22 17.9 51
INPRIME MX-G4.0-3B 40 315 9
INPRIME MX-G5.5-3B 55 455 13
INPRIME MX-G7.5-3B 75 59.5 17
INPRIME MX-G11-3B 11 875 25
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INPRIME MX-G15-3B 15 112 32
INPRIME MX-G18.5-3B 185 129.5 37
INPRIME MX-G22-3B 22 157.5 45
INPRIME MX-G30-3B 30 210 60
INPRIME MX-G37-3B 37 262.5 75
Bxopa: 3 ib. 342-440 B (+ 5 % He Gonee 20 Mc), Bbixoa: 3 ¢. 342-440 B
(£ 5 % He Gonee 20 mc)

INPRIME MX-G0.75/P1.1-4B 0.75/1.1 3.4/4.0 2128
INPRIME MX-G1.1/P1.5-4B 1.11.5 4.0/5.0 2.8/3.8
INPRIME MX-G1.5/P2.2-4B 1.5/2.2 5.0/5.8 3.8/5.1
INPRIME MX-G2.2/P3.0-4B 2.23.0 5.8/7.7 5.1/7.0
INPRIME MX-G3.0/P4.0-4B 3.0/4.0 7.7/110.5 7.0/9.0
INPRIME MX-G4.0/P5.5-4B 4.0/5.5 10.5/14.6 9.0/13
INPRIME MX-G5.5/P7.5-4B 5.5/7.5 14.6/20.5 13/17
INPRIME MX-G7.5/P11-4B 7.5/11 20.5/26 17/25
INPRIME MX-G11/P15-4B 11/15 26/35 25/32
INPRIME MX-G15/P18.5-4B 15/18.5 35/38.5 32/37
INPRIME MX-G18.5/P22-4B 18.5/22 38.5/46.5 37/45
INPRIME MX-G22/P30-4B 22/30 46.5/62 45/60
INPRIME MX-G30/P37-4B 30/37 62/76 60/75
INPRIME MX-G37/P45-4B 37/45 76/92 75/90
INPRIME MX-G45/P55-4BF 45/55 92/113 90/110
INPRIME MX-G55/P75-4BF 55/75 113/157 110/152
INPRIME MX-G75/P90-4BF 75190 157/180 152/176
INPRIME MX-G90/P110-4BF 90/110 180/214 176/210
INPRIME MX-G110/P132-4BF 110/132 214/256 210/253
INPRIME MX-G132/P160-4BF 132/160 256/307 253/304
INPRIME MX-G160/P185-4BF 160/185 307/345 304/340
INPRIME MX-G185/P200-4F 185/200 345/385 340/377
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INPRIME MX-G200/P220-4F

INPRIME MX-G220/P250-4F

INPRIME MX-G250/P280-4F

INPRIME MX-G280/P315-4F

INPRIME MX-G315/P355-4F

INPRIME MX-G355/P400-4F

INPRIME MX-G400/P450-4F

INPRIME MX-G450/P500-4F

INPRIME MX-G500/P550-4F

INPRIME MX-G550/P630-4F

INPRIME MX-G630-4F

INPRIME MX-G710-4F

INPRIME MX-G800-4F

INPRIME MX-G900-4F

INPRIME MX-G1000-4F

2.4 CoBMecTUMOCTb C aneKTpoaBuratenem

CTaH,EI,apTHbIIZ anekTpogsuratenb Ona cepun
4-XMONIOCHBIN aCI/IHXpOHHbII7I anekTpoasuratenib C KOPOTKO3aMKHYTbIM POTOPOM

200/220

220/250

250/280

280/315

315/355

355/400

400/450

450/500

500/550

550/630

630

710

800

900

1000

mnn CVIHXpOHHbII7I anekTpogsuratenb C MNOCTOAHHBIMXA  MarHUTamu.
no,u,6mpaeTc;| B COOTBETCTBMU C HOMUHAlTbHbIM TOKOM 3M1eKTpoaBuraTens.

HomMuHanbHbIN

TOK

neKTpoaBuraTensa

npesBbliWaTb BbIXOOHOMW TOK npeo6pasoBaTenﬂ 4acToThbl.

3anacom:

—_— HonyckaeTtcs

== | 3nekTpoaBuraTensimm,

== | TexHuueckue xapakTepucTUKM.
OoCyLLeCTBNAETCA N0 CyMMe HOMUHaNbHbIX TOKOB € 20%-HbIM

paboTta
MMeloLWmMm
B a3tom cnyyae noa6op

385/430 377/426
430/468 426/465
468/525 465/520
525/590 520/585
590/665 585/650
665/785 650/725
785/883 725/820
883/920 820/900
920/1020 900/1000

1020/1120 1000/1100

1200 1150
1315 1250
1560 1450
1760 1710
1960 1900
INPRIME MX — aT0
ny
DOMXKeH
c HECKOJIbKUMMU
OfUHaKoBble

Inu= (lag1 + lagz+ == + lagn )*1.2



2.5 TexHU4YeCKMe XapaKTepUCTUKU

Tabnuua 2.2 — TexHn4eckme xapakTepucTuku npeobpasoBaTenen YacToTbl

cepun INPRIME MX

Mokasatenn

3HaueHue

OCHOBHbIe napameTpbl

[vianasoH HanpskeHns 1
4acToTbl Ha BXoAe

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

,ul/lal'la3OH HanpsxeHna n
4acToTbl Ha BbIXoAe

1~ 0-UBx, 0-599 'y
3~ 0-Usx, 0-599 Ny (onuwsi — go 1200 )

[vnanasoH moluHocTen

0.4 ~ 1000.0 kBT (IP20)
0.4 ~ 400.0 kBT (IP65)

Twvn noakntoyaemoro
anekTpoasuratens

OpHodasHbI/TpexdasHblii acuHXpoHHbIN ¢ K3P, CAMM

MeTopabl ynpaeneHus

U/f — ckansipHbIi
SVC — BEKTOpHBII C pa30MKHYTbIM KOHTYPOM
VC — BEKTOPHbIN C 3HKOAEPOM

Meperpy3ouHasi cnocobHOCTb
(Heuvawe 1 pa3saB 10 MuH)

G: 150 % oT HoMMHanNLHOro Toka B TeveHue 60 c; 180 % ot
HOMWHanbLHOro ToKa B TeyeHve 3 ¢
P: 120 % oT HOMMHanNbHOrO Toka B TeyeHwue 60 c; 150 % ot
HOMWHanNbLHOro ToKa B TeyeHve 3 ¢

Hecyuwias yactota

0.5 - 16 kI'L; HecyLas YacToTa MOXeT aBTOMaTU4eCKu
perynupoBaTbCsl B 3aBUCHMOCTY OT 0COGEHHOCTEN Harpy3ku

MyckoBO MOMEHT

0.5 I'uy: 150 % (U/)
0.25 Iy: 180 % (SVC)
0.0 I'y: 200 % (VC)

[vanasoH ckopocTteit

1:100 (U/f); 1:200 (SVC); 1:1000 (VC)

TOYHOCTb OTOGPaXeHUs
BbIXOAHOW YacTOTbl

Lincpposoe 3apaHue: 0.01 'y
AHanoroBoe 3afjaHve: MakcumanbHasi Yactota x 0.1 %

TOYHOCTb NOCTOSAHHOMN

+0.5% (Uff), £ 0.2 % (SVC)

CKOpPOCTU
YBenuyenue momerta (Uf) ABTOMaTU4eckoe
XapakTtepuctuka 3asucumoctyt| lMpsmas.

((V2))] KeappatuuHas.

JlomaHasi No HeCKONbKUM TOYKaM.

XapakTepucTvka pasroHa/
3amennenHusa

4 nuHenHbIX, S-kpuBas 1 n S-kpusas 2

DyHKums AVR

ABTOMaTHYeCKast CTabunMU3aums BbIXOAHOTO HaMpsKeHWst

dunbtp AMC

BctpoeH

myHKLIMOHaﬂbHI:Ie BO3MOXHOCTU

MaHenb ynpaenexns

CbemHasi LED-naHenb, LCD-naHernb - onuus

YnpasnieHue B BEKTOPHOM
pexvive

Mo ckopocTU/No MOMEHTY

INSTART®©
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BCTpOEHHbIE paclUMpeHHble
DYHKUMM

MoxapHbIn pexum, STO, Taimep, OTCNEeXMBaHWE CKOPOCTU Nepea,
3anyckom, BctpoeHHoe MN[-perynuposanune, npocton MK,
KOMMeHcaLMsi OTKMOHEHWs CKOPOCTY, BbI3BAHHOTO MOBbILLEHAEM
Harpysku, CHeTYVK ANVHbI, NapameTpbl YNpaBneHns HaTshKeHneM,
2 Habopa napameTpoB Anst ABYX Pa3HbiX aneKTpoasuraTenen,
DYHKLMUM yNpaBrieHNst TOPMO3OM

[AnHamnyeckoe TopMOXeHe

TopMOXeHMe NOCTOAHHLIM TOKOM

TOMYKOBbIV PeXxVUM

[nanasoH yactoTbl: 0.0...MakcumansHas yactota. OtaensbHoe
BpPeMs pa3roHa/3amMeaneHns Ans TONYKOBOro pexvma

MpocTtown MK

BagaHne ckopocTV U BpeMeHn paboTbl Ha kaxaon u3 16
cTyneHewn

MHorocTyneHuaTbIi pexvm

B8apaHue ckopocTu € UMPOBBIX KNEMM C MOMOLLblo 16
KoMBMHaLWiA

MA-ynpaenexve

Peal’ll/lSaL[Mﬂ CUCTEeMbI ynpaBneHus ¢ 4aT4MKoM OspaTHOVI CBA3N

BesocTtaHoBoYHas pa6ota

Mpw nponagaHun nNUTaHNs:
MeHee 15 Mc —HenpepbiBHas paboTa;
6onee 15 mc — aBTonepesanyck

CeTeBble NPOTOKOSbI

Modbus RTU - BcTpoeH, onunoHaneHo: Profinet, Profibus, Ethercat,
Modbus TCP/IP, Canopen

Onuum 1 akceccyapsbl

MaHenb ynpaBneHusi, yaAnMHUTENbHbIA kabenb, MOHTaXHbIN
KOMIMMEKT, 3alLuTHble NOKPbITUS NNaT, AONOMHUTENbHOE
obopynosaHue

3awunTHbIE OyHKLUM

[MonHbIA KOMNNEKe 3awmT

CreneHb 3awwmThbl

1P20, IP65 (onuwist)

YnpaBnehue

Kawnans! KOMaH[bl 3anycka

MaHenb, KNEMMbI, KOMMYHVKALMOHHbIE NpoTokonbl (Modbus RTU -
BCTPOEH, onuuoHanbHo*: Profinet, Profibus, Ethercat,
Modbus TCP/ IP, Canopen)

3apaHue YacToTbl

LindbpoBoe 3agaHue, aHanoroBoe 3agaHue HanpshkeHus/Toka,
MMMNynbCHOE 3afjaHne 1 3agaHne C CeTeBOoro NpoTokona.

3agaHue MomeHTa

10 TMNOB MCTOYHMKOB 3aaHUSA BPALLAIOLLLErO MOMEHTa

WCTOYHMK NuTaHWs

10 B DC (100 mA); 24 B DC (200 mA)

Bxopbl ynpasnexust

7 undppossbix (DI), nogaepxusatoT PNP/NPN noruky;
(BKnto4as 1 BbICOKOYACTOTHbIN UMNynbCHbINA (HDI);

2 aHanoroBbix (Al) ¢ ananasoxom 0...10 B vnmn 0/4...20 MA
STO1 1 STO2 — ans peanusauum dyHkumumn STO

BbixoAbl ynpasneHus

1 undpposoii (24 B, 50 MA)/BbICOKOHACTOTHbIN UMMYIbCHBIN BbIXOA
(mo 50 kI'y) (FM)

2 peneviHbix (R/T): AC - no 250 B, 3.0 A; DC -0 30B, 1 A

2 ananoroBebix (AO) ¢ guanasoHom 0...10 B unn 0/4...20 mA

YcnoBus okpyxatoLueii cpeabl

MecTo ycTaHoBKU

B nomeLLieHnm, BHe 30HbI AeCTBUS NPSIMbIX CONHEYHBIX Ny4en,
MbINK, arpECCHBHBIX ra30B, FOPKOYEro ra3a, MacnsHOM B3BeCH, napa,
6e3 BbINageHNs KoHaeHcaTa
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BeicoTa Hag ypoBHeM Mopsi Hwxe 1000 m Hag ypoBHeM Mopsi (0T 1000 Ao 2000 m npu
CHWXEHHbIX HOMUHANbBHBIX XapaKTepPUCTUKaX)

TemnepaTypa okpyxatoLein OT - 10 #o + 40 °C (skcnnyaTaums Co CHKEHHBIMA HOMUHANBHLIMW

cpepbl npu pabote MY** xapakTepuctukamu 1.5 % Ha kaxabli rpagyc ao + 50 °C)

OTHoCuTENbHas BMaXHOCTb OTHoCHTeNbHas BNaxHOCTb HUxe 95 %, 6e3 koHaeHcaumm

Oxnaxpgexve MpuHyauTensHoe Bo3ayLIHOE

Bunbpauusa MeHee 5.9 m/c (0.6 g)

TemnepaTypa XpaHeHus OT-20p10+60°C

*KOMMyHMKaLMOHHbIE NnaTbl AOCTYMHbI He Ans Bcex Bepcui MO: cM. npumeyarue B . 9.1.

**TemnepaTypa oKkpyatoLLeii cpefbl Npu 3anycke npeobpasoBaTtens 4acToTbl AOMKHa ObiTb Bbiwe 0 °C.
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2.6 BHewHun BUA N Maccora6apuTHble XapakTepucTUKN usaenus

B rnaBe 2.6 npeactasneHa nHgpopmaums o 6asoBbix mogensax INPRIME MX,
ans cepun INPRIME MX IP65 maccorabaputHble XxapakTepUCTUKN N BHELLHWI
BYA Mogenen 6yayT otnmyatbes. O3HAKOMUTBECS C HAMU MOXHO B rnaee 9.4.

BHeWwHn BuO pasnuuHbix TunopasmepoB Mogenn INPRIME MX

npeacTaBneH Ha pucyHke 2.4.

PwucyHok 2.4 — BHewwHun Bug mogenen N4 cepum INPRIME MX

mn =
i
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| r—|5mﬁ1‘ ﬁ " o o===C=o
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I
PucyHok 2.5 —MabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl YCTPOWCTB cepum II:IPRIME MX
B NfacTmMaccoBOM Kopryce (HacTEHHOe MCMONHeHue), Tunopasmepsl 1-4
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PucyHok 2.6 — MabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl YCTPONCTB cepumn
INPRIME MX B MeTannuyeckom Kopryce (HaCTEHHOE UCMOSTHEHUE),
Tunopasmepsbl 5-13

! L] 1

| I N |

PucyHok 2.7 — FabapuTtHble 1 yCTaHOBOYHbIE pa3Mepbl YCTPOWCTB cepun
INPRIME MX B MeTannuyeckoM Kopnyce (HanonbHOe UCMOMHEHNE),
Tunopasmepsbl 14-16
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Tabnuua 2.3 — abapuTHble U ycTaHOBOYHblE pa3mepbl cepun INPRIME

MX-GY-1B
Mogenb HE:::), w, B, r, | Ww, | W1, | B, | di, | d2, Tunopasmep

i MM | MM | MM | MM | MM | MM | MM | MM

INPRIME MX-G1.5-1B 0.82 80 | 200 | 138 | 105 | 66 | 190 | 5 10 1

INPRIME MX-G2.2-1B 1.75 98 260 | 170 | 124 80 | 250 | 45 10 2

INPRIME MX-G4.0-1B 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11

INPRIME MX-G5.5-1B 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11 3

INPRIME MX-G7.5-1B 6.2 165 | 395 | 210 | 190 | 140 | 383 6 11 4

INPRIME MX-G11-1B 115 | 220 | 445 | 220 - 160 | 425 | 7 14 5

Tabnuua 2.4 — [abapuTHble U ycTaHOBOYHblE pa3mepbl cepun INPRIME
MX-GY-2B
Mopenb HE:rco, , B, [, | Wwm | UM, [ B1, | d1, ) d2, Tunopasmep

Kr MM MM MM MM MM MM MM MM

INPRIME MX-G0.4-2B | 082 | 80 | 200 | 138 | 105 | 66 | 190 | 5 | 10

INPRIME MX-G0.75-2B | 0.82 | 80 | 200 | 138 | 105 | 66 | 190 | 5 | 10

INPRIME MX-G1.5-2B | 082 | 80 | 200 | 138 | 105 | 66 | 190 | 5 | 10 !

INPRIME MX-G2.2-2B | 082 | 80 | 200 | 138 | 105 | 66 | 190 | 5 | 10

INPRIME MX-G4.0-2B | 175 | 98 | 260 | 170 | 124 | 80 | 250 | 45 | 10 2

INPRIME MX-G5.5-2B | 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11

INPRIME MX-G7.5-2B | 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11 8

Tabnuua 2.5 — MNabapuTtHble 1 ycTaHOBOYHbIE pasmepbl cepun INPRIME
MX-GY-3B
Bec | 1y | B wwm | Wi, | B1, | B2, | B3, | d1, | d2, | Tuno-
Mopene He;ro, MIV’I Mn’n T, mm MM, MM’ MM; MN: MN: MM’ MM’ pasmep
INPRIME MX-G0.75-38 | 0.82 | 80 | 200| 138 | 105 | 66 | 190 | 795 357| 5 | 10
INPRIME MX-G1.5-38 | 0.82 | 80 | 200| 138 | 105 | 66 | 190 | 795|357 | 5 | 10 !
INPRIME MX-G2.2-38 | 175 | 98 | 260| 170 | 124 | 80 | 250 | 173 | 35.7 | 45| 10
INPRIME MX-G4.0-38 | 175 | 98 | 260| 170 | 124 | 80 | 250 | 173 | 357 | 45| 10 2
INPRIME MX-G5.5-38 | 3.41 | 115 310| 187 | 140 | 90 | 300 | - - |55 11
INPRIME MX-G7.5-38 | 3.1 | 115 310| 187 | 140 | 90 | 300 | - - |55 11 3
INPRIME MX-G11-38 | 3.1 | 115|310 187 | 140 | 90 | 300 | - - |55 11
INPRIME MX-G15-38 | 6.2 | 165 395| 210 | 190 | 140 | 383 | - -6 |11
INPRIME MX-G18.5-38| 6.2 | 165 | 395| 210 | 190 | 140 | 383 | - -6 |11 4
INPRIME MX-G22-38 | 115 | 220 | 445| 220 | - | 160 | 425| - - 7| 1
INPRIME MX-G30-38 | 115 | 220 | 445| 220 | - | 160 | 425| - -7 14 °
INPRIME MX-G37-38 | 165 | 245 | 555| 255 | - | 160 | 535 | - - 7| 14 6
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Tabnuua 2.5 — MNabapuTHble U ycTaHOBOYHbIE pa3mepbl cepun INPRIME
MX-GY/PY-4(BF)

Bec

Mogens HeTTO, LU, B, wm | T, mm LWm, | W1, | B1, B2, B3, | M, | di, | d2, | Tuno-
K MM MM MM MM MM MM MM | MM | MM | pasmep

INPRIME MX-GO.75/
P1.1-4B 0.82 | 8 | 200 | 138 | 105| 66 | 190 | 795 | 357 | - | 5 | 10
INPRIME MX-G1.1/
P1.5-4B 0.82 | 8 | 200 | 138 | 105| 66 | 190 | 795 | 357 | - | 5 | 10
INPRIME MX-G1.5/
P2.2-4B 082 | 8 | 200 | 138 | 105| 66 | 190 | 795 | 357 | - | 5 | 10 1
INPRIME MX-G2.2/
P3.0-4B 082 | 8 | 200 | 138 | 105| 66 | 190 | 795 | 357 | - | 5 | 10
INPRIME MX-G3.0/
P4.0-4B 0.82 | 8 | 200 | 138 | 105| 66 | 190 | 795 | 357 | - | 5 | 10
INPRIME MX-G4.0/
P5.5-4B 175 | 98 | 260 | 170 | 124| 80 | 250 | 173 | 357 | - | 45| 10
INPRIME MX-G5.5/
P7.5-4B 175 | 98 | 260 | 170 | 124| 80 | 250 | 173 | 357 | - | 45| 10| 2
INPRIME MX-G7.5/
P11-4B 175 | 98 | 260 | 170 | 124| 80 | 250 | 173 | 357 | - | 45| 10
INPRIME MX-G11/
P15-4B 311 | 115 | 310 | 187 | 140| 90 | 300 | - - - |55 11
INPRIME MX-G15/ 3
P18.5-4B 311 | 115 | 310 | 187 | 140| 90 | 300 - - - |55 11
INPRIME MX-G18.5/
P22-4B 62 | 165 | 395 | 210 | 190|140 383 | - - -6 |11
INPRIME MX-G22/ 4
P30-4B 62 | 165 | 395 | 210 | 190|140 383 | - - -6 |11
INPRIME MX-G30/
P37-4B 115 | 220 | 445 | 220 | - |160| 425 | - - -1 7|14
INPRIME MX-G37/ 5
P45-48 115 | 220 | 445 | 220 | - |160| 425 | - - -1 7|14
INPRIME MX-G45/
P55-4BF 165 | 245 | 555 | 255 | - |160| 535 | - - - 714 6
INPRIME MX-G55/
P75-4BF 26 | 265 | 665 | 305 | - |200| 640 | - - - | 10| 18
INPRIME MX-G75/ 7
P90-4BF 26 | 265 | 665 | 305| - |200| 640 | - - - | 10| 18
INPRIME MX-G90/
P110-4BF 38 | 300| 790 | 305| - |200| 765 | - - - |10/ 18
INPRIME MX-G110/ 8
P132-4BF 38 | 300| 790 | 305 | - |200| 765 | - - - | 10| 18
INPRIME MX-G132/
P160-4BF 45 | 340 | 840 | 325 | - |280| 815 | - - - 10| 18| 9
INPRIME MX-G160/
P185-4BF 60 | 340 | 995 | 325 | - |280| 970 | - - - 10| 18| 10
INPRIME MX-G185/
P200-4F 925 | 410 | 1025 | 370 | - |300| 1000 | - - - 12| 2
INPRIME MX-G200/
P220-4F 925 | 410 | 1025 | 370 | - |300| 1000 | - - -l 12| 2| 11
INPRIME MX-G220/
P250-4F 925 | 410 | 1025 | 370 | - |300| 1000 | - - - 12| 2
INPRIME MX-G250/
P280-4F 113 | 470 | 1140 | 385 | - |320| 1114| - - - 12| 2
INPRIME MX-G280/ 12
P315-4F 113 | 470 | 1140 | 385 | - |320| 1114| - - - 12| 22
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INPRIME MX-G315/

P355-4F 157 | 640 | 1245 | 395 | - |500| 1220 | - - - 12| 22
INPRIME MX-G355/

P400-4F 157 | 640 | 1245 | 395 | - |500| 1220 | - - - 12| 22
INPRIME MX-G400/ 13
P450-4F 157 | 640 | 1245 | 395 | - |500| 1220 | - - - 12| 22
INPRIME MX-G450/

P500-4F 157 | 640 | 1245 | 395 | - |500| 1220 | - - - 12| 22
INPRIME MX-G500/

P550-4F 294 | 900 | 1800 | 500 | - |e600| - - - |460| 12| -
INPRIME MX-G550/

P630-4F 294 | 900 | 1800 | 500 | - |e600| - - - |460| 12| - 14
INPRIME MX-G630-

4F 294 | 900 | 1800 | 500 | - |e600| - - - |460| 12| -
INPRIME MX-G710-

4F 446 | 1100 | 2200 | 600 | - |800| - - - |se0| 12| -
INPRIME MX-G800- 15
aF 446 | 1100 | 2200 | 600 | - |800| - - - |se0| 12| -
INPRIME MX-G900-

aF 555 [1300| 2300 | 600 | - [1000| - - - |se0| 12| -
INPRIME MX-G1000- 16
4F 555 (1300 | 2300 | 600 | - [1000| - - - |se0| 12| -

2.6.1 MaccorabaputHble xapaktepucTtukm cepum INPRIME MX IP65

Cepuss c noBblWeHHOW cTeneHbto 3awmtbl INPRIME MX IP65 umeet
MaccorabapuTHble XapakTepUCTWKWM, MoKa3aHHble Ha pucyHkax 2.8a,6 n B
Tabnuuax 2.7a - 2.7r.
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PucyHok 2.8a — Cepusa INPRIME MX IP65 B nnacTtmaccoBoM Koprnyce (Turnopasmepbl
1-3)
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PucyHok 2.8a — Cepusa INPRIME MX IP65 B nnacTtmaccoBoM Koprnyce (TunopasmMepbl
4-12)

Tabnuua 2.7a — NabaputHble 1 ycTaHOBOYHbIE pa3mepbl cepun INPRIME
MX-GY-1B IP65

L, B, r, Lm, w1, B1, d1, d2, Tuno-
Mopgenb MY

MM MM | MM MM MM MM MM MM pasmep
INPRIME MX-G1.5-1B IP65 110 272 152 168 93 262 5 10 1
INPRIME MX-G2.2-1B IP65 110 272 152 168 93 262 5 10
INPRIME MX-G4.0-1B IP65 146 300 167 204 128 289 6 11 2
INPRIME MX-G5.5-1B IP65 146 300 167 204 128 289 6 11
INPRIME MX-G7.5-1B IP65 170 345 219 228 149 330 6 13 3
INPRIME MX-G11-1B IP65 170 345 219 228 149 330 6 13

Tabnuua 2.76 — NabaputHble 1 ycTaHOBOYHbIE pa3mepbl cepun INPRIME
MX-GY-2B IP65

W B [ [ww | wi, [B1, [dL [ d2 | Tano
Mopgenb MY

MM MM MM MM MM MM MM MM pasmep
INPRIME MX-G0.4-2B 1P65 | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
I IME MX-G0.75-28 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10 .
INPRIME MX-G1.5-2B IP65 | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INPRIME MX-G2.2-2B 1P65 | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INPRIME MX-G4.0-2B IP65 | 146 | 300 | 167 | 204 | 128 | 289 | 6 | 11 2
INPRIME MX-G5.5-2B IP65 | 170 | 345 | 219 | 228 | 149 | 330 | 6 | 13 .
INPRIME MX-G7.5-2B IP65 | 170 | 345 | 219 | 228 | 149 | 330 | 6 | 13



Tabnuua 2.78 — MabapuTHble 1 ycTaHOBOYHble pa3mepbl cepun INPRIME

MX-GY-3B IP65
A A

INPRIMEMX-GO-75:38 | 130 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INCRIMEMX-GLS3B | 130 | 272 | 152 | 168 | 93 | 262 | 5 | 10

INPRIME MX-G22-38 | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10 '
INPRIMEMX-G8038 | 130 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INERIMEMX-GS538 | 146 | 300 | 167 | 204 | 128 | 289 | 6 | 11
INPRIMEMXC-GT-538 | 146 | 300 | 167 | 204 | 128 | 289 | 6 | 11 ’
:ESEIME MX-G11-3B 170 | 345 | 219 | 228 149 330 6 13 3
INCRIMEMX-GIS-38 | 470 | 345 | 210 | 228 | 149 | 330 | 6 | 13
INPRIMEMX-G18538 | 55 | 4g5 | 240 | - | 105 | 420 | 7 | 145 .
INPRIVEMX-G2238 | 565 | 4gs | 240 | - | 105 | 420 | 7 | 145
INPRIVEMXG3038 | 570 | 630 | 250 | - | 105 | 478 | 7 | 145 .
e MEMX-GIT3B | 570 | 520 | 250 | - 105 | 478 | 7 | 145

Tabnuua 2.7r — MNabapuTtHble 1

MX-GY-4(BF) IP65

YCTaHOBOYHbIE pa3mepsbl

cepun INPRIME

Mogenb M4 w, B, r, LLim, ir, B1, da, a2, Tunopa3smvep
MM MM MM MM MM MM MM MM
INPRIME MX-G0.75-
v 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
:SBPSR'ME MX-GL1-4B | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
:SBP?'ME MX-G15-4B | 190 | 272 | 152 | 168 | 93 | 262 | 5 | 10
1
:sgsR'ME MX-G2.2-4B | 119 | 272 | 152 | 168 93 262 5 10
:sgsR'ME MX-G3.0-4B | 119 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INCTIME MXGA.0-4B | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
e IME MX-G55-48 | 145 | 300 | 167 | 204 | 128 | 289 | 6 | 11
2
:QSPsR'ME MX-GT.5-4B | 146 | 300 | 167 | 204 | 128 | 289 | 6 | 11
INCTIMEMXGLL4B | 470 | 345 | 219 | 228 | 149 | 330 | 6 | 13
3
e ME MX-G15-4B | 170 | 345 | 219 | 228 | 140 | 330 | 6 | 13
INPRIME MX-G18.5- | 555 | 465 | 240 | - 105 | 420 | 7 | 145
4B IP65 .
INCRIME MX-G22-48 | 255 | 465 | 240 | - 105 | 420 | 7 | 145
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INPRIME MX-G30-4B

270 | 520 | 250 105 | 478 | 7 | 145

P65 .
e ME MX-G37-4B | 570 | 520 | 250 105 | 478 | 7 | 145

INPRIME MX-G45-

e 280 | 630 | 320 105 | s86 | 7 | 145 6
INPRIME MX-G55-

IPRIME 285 | 678 | 330 160 | 655 | 10 | 18 ]
INPRIME MX-G75-

ERME 285 | 678 | 330 160 | 655 | 10 | 18

INPRIME MX-G90-

e 315 | 807 | 340 200 | 785 | 10 | 18 \
INPRIME MX-G110-

IPRIME 315 | 807 | 340 200 | 785 | 10 | 18

INPRIME MX-G132-

ERME 300 | 1108 | 375 250 | 1085 | 12 | 22 .
INPRIME MX-G160-

RmE 300 | 1108 | 375 250 | 1085 | 12 | 22

INPRIME MX-G185-

PRI 450 | 1168 | 405 300 | 1145 | 12 | 22

INPRIME MX-G200-

PRI 450 | 1168 | 405 300 | 1145 | 12 | 22 10
INPRIME MX-G220-

v 450 | 1168 | 405 300 | 1145 | 12 | 22

INPRIME MX-G250- | 515 | 1368 | 415 400 | 1345 | 12 | 22

4F P65 1
INPRIME MX-G280-

PRI 515 | 1368 | 415 400 | 1345 | 12 | 22

INPRIME MX-G315-

v 685 | 1403 | 430 205 | 1380 | 12 | 22

INPRIME MX-G355-

PRI 685 | 1403 | 430 205 | 1380 | 12 | 22 12
INPRIME MX-G400- | gg5 | 1403 | 430 205 | 1380 | 12 | 22

4F 1P65

INSTART®

26




MnaBa 3. YcTaHOBKa U nogknioveHue

3.1 TpeGoBaHUA NpU MOHTaxe

LLled-MoHTaX, nyckoHanapouyHble paboTbl, BBO/, B
aKCMnyaTaumio, TexHu4eckoe obCnyxnBaHue AOMKHbI BbINOMHATHCS
TONbKO aTTECTOBAHHBLIMY CreLManucTamm, MeoLLMm NpodubHoe
obpasoBaHue B 0b6nacTv anekTponpuBoga M aBToMaTM3aumMu unu
ctaryc "CepucHoro/TexHunyeckoro naptHepa INSTART", a Takxe
rpynny no anektpobesonacHocTh He Huxe |ll.

HapylweHve npaBun u TpeboBaHUA NPU MOHTaXE MOXET
NPMBECTU K NeperpeBy, CHWKEHUIO YPOBHS MPOM3BOAMTENLHOCTU
Unu BbIXoZdy U3 CTposi NpeobpasoBaTens 4acToThl.

Mepen ycTaHOBKOM

3anpeLleHo NpousBoanTb YCTaHOBKY 06opyaoBaHWs, ecrnv npu
pacnakoBke BbIsIBNieHO nonagaHue BoAbl B u3genve, obpasoBaHne
KOHOeHcaTa, HEKOMMNEKTHOCTb U/ MexaHUYecK1e NoBpeXxaeHus.
He npon3BoanTb YCTAHOBKY, e€Cnv HOMWHanbHOE 3HadYeHue,
yKa3aHHOe Ha 3aBOACKOMN Tabruuke, He COOTBETCTBYET 3HAYEHMIO,
yKkasaHHOMY B BalLeM 3aKase.
YCnoBusi TpaHCNOPTMPOBAHNSA OOSKHbI COOTBETCTBOBATbL 2/1. 2.4.
3anpeleHo KacaTbCsi MNevaTHbIX NAaT W 3NEKTPOHHbIX
KOMMOHEHTOB pyKamMu 6e3 OONONHUTENbHbLIX 3aLlMUTHbIX CPeacTs,
npeagyCMOTPEHHbIX ,D,eVICTByIOLLl,I/IMVI 3aKOHaM n HOpMamu.
HecobniogeHne atoro TpeGoBaHUA npvBedeT K craTudeckomy
npoGOL0 KOMMOHEHTOB.

Bo Bpems yctaHOBKM

YcTaHaBnmBaTe 060pYAOBaHME Ha He NoABepPXKEHHbIE BO3ropaHuio
npeameTbl, HanpuMep, ¢ MeTannuyeckon, 6ETOHHOM NOBEPXHOCTLIO
M Ha Ge3ornacHOM pacCTOSiHUM OT TOPHYMX W B3PbIBOOMACHbBIX
mMaTepuanoB. HecobntogeHue aToro TpeboBaHusi MOXET NPUBECTU K
BO3ropaHuio.

He ponyckaeTcsi ocrnabneHve BUHTOB C 3aBOACKAMU OTMETKaMu.

Cnepyet nsberatb nonagaHus B MY oroneHHbIX KOHLOB NpoBoAa,
BMHTOB M ApPYrMx NOCTOPOHHWUX npeameToB. HecoGniogeHue aToro
TpeboBaHus npusedeT K nospexaeHuto MY.

Cnepyet ycraHaBnuBatb [14 B MecTax, 3alULIEHHbIX OT
MeXaHU4YeCK1X yaapoB, BUOpaLMii 1 NPSIMbIX COMHEYHbIX nyven. He
ponyckaetcsa akcnnyatauus MY Ha OTKpbITOM BO3AyXe, B MblNbHON
cpefe 1 3anbifeHHbIX MOMELLEHMAX, B Cpee arpeCcCUBHbIX ra3oB U
XUOKOCTEN, B Cpefie MacrnsiHoro TymaHa u 6pbl3r, B cpefie COnsiHoro
TyMaHa, BO BMaXHOW cpege M nod BO3AENCTBMEM OCaOKOB.



lMonagaHve Mbinu BHYTPb YCTPOMCTBa nMpuBedeT K Bbixoay MY un3
CTpoS.

B ycnosusix 3anbineHHocTn akcnnyataums 1Y pgonyckaetcs
TOMbKO NPW YCTaHOBKE Ha 060pyAoBaHMe PUNbTPYIOLLMX YCTPOWCTB.
TpebyeTcsi ycTaHOBUTbL nNpubop BAanW OT CUMOBbLIX CeETENR,
3MNEKTPOYCTaHOBOK BbICOKON MOLLIHOCTM, TakUX Kak 3nekTpuyeckune
CBapoyHble annapatbl, T.K. OHW BMAUAT Ha paboTy npubopa.
PagvoakTvBHble MaTepuanbl MOryT OkasblBaTb BO3[eiCTBME Ha
aKcnnyaTaumio obopynoBaHus.

Mpu pasmeleHnn asyx u Gonee npeobpasoBaTtenen 4acToTbl
B OHOM LUKadyy, pacrnonioxuTe Ux cornacHo TpebosaHusm es1. 3.1,
4T0bbI 06ECNeUnTb CBOOGOAHYIO LIMPKYNALMIO BO34yXa.

Bo Bpemsi aneKTpoOMOHTaXHbIX paboT

Onsa CHATMS nuTalowero HanmpskeHus c cunosbix knemm MY
Heobxo0AMMO MpeayCcMOTPETb KOHTaKTOp. [ns 3awuTbl OT KOPOTKOro
3aMblkaHus  HeobxoAMMO  MpedycMOTpeTb  aBTOMaTU4eckun
BbIKMtoYaTenb. HecobniogeHne atux TpeboBaHWn MOXET NPUBECTU
K BO3rOPaHuIo Npu KOPOTKOM 3aMblKaHWN.

Mepen npoBeaeHEM 3MEKTPOMOHTaXHbIX paboT ybeamTech, 4To
nuTtaHue otkmodeHo oT Y. HecobniogeHne atoro TpeboBaHusi
MOXeT NPUBECTMN K MOPAKEHWIO ANEKTPUHECKUM TOKOM.

O6paTnTe BHMMaHME Ha MapkUpoOBKy knemMm u ybeauTecb B
NpaBUILHOCTY MoAkntoyeHusi. HecobniogeHne atoro TpeboBaHust
MOXET NPUBECTM K noBpexaeHuto M4,

Heobxogmmo cobnioaaTh crieaytoLme YCroBust MOHTaxa:

* OctaBuTb cBOGOAHOE MECTO BbIlWE/HWKE W C ABYX CTOPOH OT
npeobpasoBaTterns 4acToThbl, YTOObl 0b6ecneynTb NPUTOK U OTTOK Bo3ayxa (CM.
puc. n Tabnuuy 3.1). CnepyeT Takke y4uTbiBaTb TEMMOBbIAENEHNE APYrUX
YCTPOWCTB, HaxoAsLLMXCA B OAHOM Lukadpy ¢ npeobpa3oBaTenem 4acToThl.

* [peobpasoBatenb 4acToTbl MOXeT ObiTb YCTaHOBMEH TOMbKO B
BepTuKanbHOM nonoxeHun. Ecnu B ogHoM Lwkady HeOBXOAMMO yCTaHOBUTL
Heckonbko MY, To ycTaHOBKY MPOM3BOAMTL FOPU3OHTaNbHO B pSA. B cnyyasx,
ecnun Heobxoaumo yctaHoBuTb MY apyr Hap apyrom, TpebyeTcs yCTaHOBUTb
n3onupylowmnii  passeTBuTens nop yrmom 45 rpagycos, KoTopbli GyaeT
MOSTHOCTBIO NEepeKpbIBaTh 30HY BbIOpPOCA HarpeToro Bo3gyxa C HKECTOSILLEro
MY (pucyHok 3.1).

* He ponyckaetcd nonagaHWe MNOCTOPOHHMX MPEAMETOB BHYTPb
BO3[yX0BOAa BO BPEMS YCTAHOBKM, MHa4ye npeobpasoBaTernb 4YacToTbl MOXET
ObITb NOBPEXAEH.

* Yb6egutbCs, 4TO KMacc  3aWuThl  npeobpasoBaTens  4acToThl
COOTBETCTBYET YCINOBMAM akcnnyaTaumu. HecobriogeHne TpeboBaHuin K
YCOBWSAM OKPY>KaloLLLel cpefibl MOXET NPUBECTM K COKPALLEHWIO CPOKa Cry»Obl
npeobpasoBaTens YacToTbl.

CTeneHb 3awmThbl IP20 0603HavaeT, 4To Kopnyc npeobpa3oBaTenst 4acToThbl



3awmiaeT oT nonafjaHusi BHYTPb MPEAMETOB AMAMETPOM, MPEBbILLALLMM
12.5 MM, 1 gnuHoli Gonblue 80 MM, HO NMpPU 3TOM HE NPenaTCTBYET NnornagaHuo
B HEro Bnarv (Doxas, kanenb KOHAeHcaTa, CTPyW BOAbI U Ap.)

CrteneHb 3awmTbl IP65 o0603HavaeT, 4TO KOpMNyc npeobpasoBaTens
4YacToTbl  MOMHOCTBID  3alMwi@eT  OT  MNonagaHust  BHYTPb  Mbinu
(NbINneHenpoHMLaem) 1 3awmiaeT OT CTPyW BOAbI C N0GOro HanpaBneHus,
Hanpumep, OT CUMbHOTO AOXAS, MbITbSl NOA, HANOPOM UK paboTbl B YCIOBUSIX
BbICOKOW BMaXHOCTU. [pr 3TOM KOpryc Takke NpefoTBpaLlaeT NPOHUKHOBEHMWE
npegmeToB auameTpom 6Gornee 1 MM u  obecneuvBaeT 6esonacHyo
3KCMNMyaTaumio B CIIOKHbIX NOTOAHbBIX UMW NPON3BOACTBEHHBIX YCMOBUSIX.

TpebyeTcss ycTaHOBUTL pUNbTPytOLLME YCTPOWCTBA B MECTE MpUTOKA
BO3Jyxa B Clly4yae CUMbHOIO 3arpsisHEHWs! BO3yxa MbifbHo.

[Onsa adbdhekTnBHOrO oxnaxaeHus npeobpasoBaTener vyactotbl INSTART
HeobXoQuMMO OCTaBUTb BOKPYr [AOCTAaTOYHO CBOGOAgHOro Mecta*. Cxema
YCTaHOBKM MNpeobpa3oBaTenst 4acTtoTbl Ans OOEecrneyYeHus BeHTUNALMK
nokasaHa Ha pucyHke 3.1.

PucyHok 3.1 — Cxema yctaHoku MY cepun INPRIME MX

*Ons Tunopa3Mepa 1 pa3mepoM «A» MOXHO npeHeGpeyb, AonyckaeTcs
ycTaHaBnuBaTb 60K-0-60k.

Tabnuua 3.1 — PaccTossHUsSl IPY MOHTaXxe

MoHTaXHble pa3mepb!

Tunopasmep M4
P P A B
1 - 2100 Mmm
2-16 2100 mm 2100 mm

29 instart-info.ru



3.1.1 TennoBbiaeneHue

MoTepu sHeprum Ha npeobpasoBaHve B MY nepemMeHHOro HanpspkeHus
B TMOCTOsIHHOE, a 3aTeM 06paTHO B MNepeMeHHOe, COCTaBMsT OKOMo
5%. 3Tn notepmn 3Heprum NpuUBOAAT K TEMNNOBbIAENEHNIO, NO3TOMY criegyet
npegoTBpallaTh yBenuyeHWe TemnepaTypbl B Criydyae yCTaHOBKWM U3denwvsi B
3aKpbIThIA LWKad, ANS 4ero npegycMaTpuBaTtb B LKady MPUHYAUTENbHYHO
OXNaXOAMoLLYH0 BEHTUMALMIO.

B atom cnyyae HeobGXOAMMO yuuTbiBaTb AaHHble O TEMMOBbIAENEHUN,
ykasaHHble B Tabnvue 3.2

Tabnuua 3.2 — TennosbligeneHne mopenen cepumn INPRIME MX npu
HOMWHanbLHOW Harpy3ake

Moaenk TennoBbigenenue (G), kBT
INPRIME MX-G1.5-1B 0.090
INPRIME MX-G2.2-1B 0.140
INPRIME MX-G4.0-1B 0.180
INPRIME MX-G5.5-1B 0.220
INPRIME MX-G7.5-1B 0.350
INPRIME MX-G11-1B 0.470
INPRIME MX-G0.4-2B 0.037
INPRIME MX-GO0.75-2B 0.057
INPRIME MX-G1.5-2B 0.090
INPRIME MX-G2.2-2B 0.138
INPRIME MX-G4.0-2B 0.230
INPRIME MX-G5.5-2B 0.250
INPRIME MX-G7.5-2B 0.348
INPRIME MX-GO0.75-3B 0.068
INPRIME MX-G1.5-3B 0.090
INPRIME MX-G2.2-3B 0.044
INPRIME MX-G4.0-3B 0.138
INPRIME MX-G5.5-3B 0.250
INPRIME MX-G7.5-3B 0.348
INPRIME MX-G11-3B 0.410
INPRIME MX-G15-3B 0.470
INPRIME MX-G18.5-3B 0.555
INPRIME MX-G22-3B 0.660
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INPRIME MX-G30-3B 0.900
INPRIME MX-G37-3B 1.110
INPRIME MX-GO0.75/P1.1-4B 0.051
INPRIME MX-G1.1/P1.5-4B 0.062
INPRIME MX-G1.5/P2.2-4B 0.073
INPRIME MX-G2.2/P3.0-4B 0.082
INPRIME MX-G3.0/P4.0-4B 0.099
INPRIME MX-G4.0/P5.5-4B 0.156
INPRIME MX-G5.5/P7.5-4B 0.200
INPRIME MX-G7.5/P11-4B 0.253
INPRIME MX-G11/P15-4B 0.370
INPRIME MX-G15/P18.5-4B 0.490
INPRIME MX-G18.5/P22-4B 0.555
INPRIME MX-G22/P30-4B 0.699
INPRIME MX-G30/P37-4B 0.936
INPRIME MX-G37/P45-4B 1.110
INPRIME MX-G45/P55-4BF 1.540
INPRIME MX-G55/P75-4BF 2.000
INPRIME MX-G75/P90-4BF 2.300
INPRIME MX-G90/P110-4BF 2.800
INPRIME MX-G110/P132-4BF 3.100
INPRIME MX-G132/P160-4BF 3.340
INPRIME MX-G160/P185-4BF 4.120
INPRIME MX-G185/P200-4F 4.400
INPRIME MX-G200/P220-4F 5.000
INPRIME MX-G220/P250-4F 5.600
INPRIME MX-G250/P280-4F 6.200
INPRIME MX-G280/P315-4F 7.350
INPRIME MX-G315/P355-4F 9.300
INPRIME MX-G355/P400-4F 10.100
INPRIME MX-G400/P450-4F 11.000
INPRIME MX-G450/P500-4F 11.900
INPRIME MX-G500/P550-4F 12.500
INPRIME MX-G550/P630-4F 13.200
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INPRIME MX-G630-4F 14.600

INPRIME MX-G710-4F 14.900
INPRIME MX-G800-4F 16.000
INPRIME MX-G900-4F 18.000
INPRIME MX-G1000-4F 20.000

OcHOBHas 4YacTb B TennoBblgeneHnn — notepu B cunoBbix Lensx IGBT.
[MoaToMy wu3MeHeHMe Hecylleld 4YacToTbl MNO3BOMSIET  perynvpoBaTtb
TennoBblaeneHve npeobpasoBaTens YacToThl.

3.2 NoaknoyeHne BXOAHOro NUTaHUA

3.2.1 Tpe6oBaHus K NOAKHOYEHUIO

Mepen nopayen nuTaHma ybegutechb, 4TO nepudepuiiHoe
obopynoBaHvue u Y HacTpoeHbl B COOTBETCTBUM C YKa3aHWUSIMU
[aHHOrO PYKOBOACTBa ANS yKasaHHoW Mogenu. HecobniopgeHuve
3T0ro TpeboBaHMsA NPUBEAET K HECHACTHBLIM CITy4asM.

Takke HeobxoaMmo ybeauTbCH, YTO KIacc HanpshkeHus
nuTaroLeln CeT COOTBETCTBYET KINacCy HOMUHANbHOIO HaMPsKeHNs
Y.

3.2.2 NpepoxpaHuTenn n aBToMaTM4yecKue BbIKIOYaTenu

Ha Bxome nutaHusi cnegyeT WCMONb3oBaTb MpeaoxXpaHuTenu w/unm
aBTOMaTUYECKUE BbIKIIOYATENMN AN OrpaHNYeHNst BO3MOXHbIX NMOBPEXAEHUIN B
cnyyae Bbixoga M3 CTPOS BHYTPEHHMX KOMMOHEHTOB npeobpasoBaTens
4acToThl.

CnepyeT yCTaHOBUTb KOHTAKTOP C BO3MOXHOCTbIO PYYHOrO YnpaBreHusi
MeXay WCTOMHUKOM MUTaHUsi NMEePEMEHHOro Toka M npuBogoM. KoHTakTop
[OMMKEH Npu HeobXoaMMOCTM OTKIYaTh Nofadvy NUTaHWs A8 NPOBeAeHUst
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecneumBaTb 6e30MacCHOCTb BO
BpeMs 3TUX AeNCTBUNA.

3awuta nNUHUM NUMTaHus gorkHa obecneuymBaTbCcs Mofb3oBaTeneM B
COOTBETCTBUM C FOCYOAAPCTBEHHLIMU W  MECTHBIMU 3NEKTPOTEXHUYECKMMU
cTaHgapTamu. BbiGop npepoxpaHuTeneit U aBTOMaTUYECKUX BblKMovaTenen
npoun3BOANTCA MO BXOAHOMY HOMWHANbHOMY TOKY, [OaHHble O KOTOpPOM
npvBeaeHbl 8 znase 2.3 ModesbHbil psad U HOMUHallbHbIe MapaMmempsl
C y4ETOM Neperpy3oyHoii cnocobHocTM npeobpasoBatens YacToTsl. Ecnv npu
paboTe npepgnonaraiTcs AnutenbHblie neperpy3kun 150 % wu Bbiwe OT
HOMWHANBHOW MOLLHOCTM, TO NModbop OCyLLEeCTBNSETCA MO BXOLHOMY TOKY,
YMHOXEHHOMY Ha 1,5.

Y6enuTech Takke, UTO BpeMs cpabaTbiBaHWs NpeaoXpaHUTENen cocTaBnsieT
meHee 0,5 cekyHa. Bpems cpabatbiBaHus 3aBUCUT OT TuMa WCMONb3yeMoro
npeaoxpaHuTens, MNOSIHOro CONPOTMBIEHUS CETU NMUTaHWS, a Takke OT Nrowaamn
ceyeHusl, MaTepuana 1 ofvHbl nuTatoLlero kabensi.




3awmTa MoxeT obecneunBaTbCs GbICTPOAESICTBYIOLLMMU NPeAOXPaHUTENAMU
TUMOB:

TN aR/gR — nonynpoBOAHUKOBbIE NPefoXpaHUTENN;

T™MN gG — cTaHAapTHble NPefoXpaHUTENK Co BpeMeHeM cpabaTbiBaHus
meHee 0,5 cekyHAabl.

3.2.3 MoAakno4veHne CUIMOBLIX KITeMM 1 3a3eMNeHus

Ha pucyHkax 3.2-3.5 npeacTtaBneHbl CXeMbl CWUMOBbLIX MOOKHOYEHUIA.
OnucaHune o603Ha4YeHNIn Ha CUINOBBIX KNleMmmax npuseaeHo B Tabnuvue 3.3.
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PucyHok 3.3 — Cxema cunoBbix nogkntodeHuni ansa mogenen INPRIME MX- GY-2B
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PucyHok 3.4 — Cxema cunoBbix nogknoyveHuit ana mogenen INPRIME MX- GY-3B
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* Knemmbl ans nogkntodenus TP (TopMo3Horo peancrtopa) NpucyTCTBYIOT B
Mogensix ot 0.75 kBt go 160 kBT (B pexume G);

Knemmbl ans nogkntodenus gpoccens DC npucyTcTByoT B Mogensix ot 45
kBT no 450 kBT (B pexume G);

TM (TOpMO3HOI MOAYIb) BO3MOXHO NOAKIIOYUTE BO BCEM MOAENBHOM pAay
INPRIME MX.

PucyHok 3.5 — Cxema cunoBbix noakmtoveHuit ana mogener INPRIME MX- GY/PY-4B
Tabnuua 3.3 — On1caHme CUIOBbIX KIeMM

O603Ha4YeHue Knemm DYHKLUK KNeMMm

BxogHble kneMmbl Ans NoAKNoYeHns TpexdasHon nuTatoLLen cetn
RS TmL N 400 B (unn ogHodbasHoii cetn 230 B)

(+), BR KnemMbl Ansi NOAKIIOYEHNSt TOPMO3HOTO peaucTopa



), 6 Knemmbl 3MT (AN5 NOAKMNIOYEHUS TOPMO3IHOTO MOAYSt)

P1, (+) Knemmbl 3MT ans nogkntoyveHvs Ans noakniodeHus agpoccens DC
U, vV,w BbixoAHble KneMMbl ANA NOAKMIOYEHNS aneKTpoasuraTens
PE/@ Knemma 3awutHOro 3asemnexus

3.2.4 Mepbl NpeaoCTOPOXHOCTU MPU NOAKIIOYEHUUN BbIXOAHbLIX CUNOBbIX
Knemm

1. KaTteropuyecku 3anpellieHO MoAknovaTe BXOA4 MUTAOWENn CeTn K
knemmam «U», «V» n «Wy.

2. MopkntounTb BbixoaHble knemmbl «Uy», «V» n «W» K BXOAHBIM KrnemmMmam
anektpogsuratens «U», «V» un  «W» cootBeTCcTBeHHO. [lpoBepbTe
HampaBfeHve  BpaweHuss B COOTBETCTBUM C  MHCTPyKUMEN  Ha
anekTpoasuratens. Ecnv HanpaBneHwe BpalleHus anekTpoasuratens He
coBnagaeT C NpaBuiibHbIM HanpaBrneHneM, NOMeHsaNTe MecTaMu NPOBOAHUKN
nobbix aByx knemm u3 «Ux», «V» n «W», nnbo npu nomowm napametpa
PO-13.

3. 3anpeLlyaeTcsi 3ambikaTb HAKOPOTKO UK 3a3eMIIsATb BbIXOAHYHO Lenb. He
npvkacanmTecb K BbIXOOAHOW LENU W He [OonyckanWTe KOHTaKTa BbIXOOHOIO
npoBoga C Koprnycom npeobpasoBatens 4actoTel. B npotuBHOM cnyvae
BO3MOXHO MOpaXeHue 3rneKTpu4eckM TOKOM Uu 3aMblKaHWe Ha 3eMrito.

4. He gonyckaeTtcsi NOAKMYEHNEe eMKOCTHBIX Harpy3oK K BbIXOAHOWM Lienu.

5. He ponyckaeTcs ycTaHOBKa 3fIEKTPOMarHUTHBIX NMYyCKOBbIX YCTPOWCTB Ha
BbIXOAe npeobpasoBaTenst 4acToTbl. B NpoTMBHOM cryyae npu pa3mbikaHuu
3aMblkaHUK yCTpoicTBa BO Bpemsi paboTel npeobpasoBartens YacToTel 6yayT
BO3HMKaTb CKa4ky TOKa, KOTOpble MpuWBEdyT K BbIXOQYy W3 CTPOsSi CUIOBOro
Moayns npeobpasoBaTensi 4acToThbl.

6. YcraHoBKa TennoBoro perne neperpys3ku. B coctaB npeobpasoBartens
4acTOTbl  BXOAMT  3MEKTPOHHas  CxeMa  3aWuTbl  OT  Meperpysok.
[ononHuTenbHoe TennoBoe pene neperpyskM HeobBXOAMMO YCTaHOBUTb B
crneayLwmx crnyyasx:

* Ecnu npeobGpasoBatenb 4actoTbl WCMONb3yeTcs ANs  yrnpaBneHus
HECKONbKUMW ABUraTensamu;

* Ecnu nogknovaloTcs MHOronosntocHble asuratenu. HommHanbHbIN TOK
TENsoBOro pene neperpysku JomkeH ObiTb TakMM e, Kak HOMUHAIbHbINA TOK,
yKa3aHHbI Ha nacrnopTHou Tabnuuke aBuraTens.

7. Ecnu cymmapHasi onnHa npoBofa Mexay npeobpasoBartenem 4actoThbl U
ABurateneM CrULIKOM BeNuKa, UMM Hecywas 4actoTa npeobpasoBaTens
4acToThbl (4acToTa NEPEKIYEHNS CUMOBBIX

IGBT-TpaH3MCTOPOB) CMMLLKOM BbICOKA, FApMOHUYECKUA TOK YTEYKU OT
Kabenew okasbiBaeT oTpuLaTenbHoe BNUsiHNe Ha NpeobpasoBaTenb 4acToTbl 1
apyrve BHelLHWe ycTpowcTBa. Ecnu gnuHa coeavHUTENbHOM NUHUWM MeXAay
npeobpa3oBatenemM 4acTtoTbl M ABUraTernieM CIULIKOM Benuka, HeCyLLyH
YyacToTy NpeobpasoBaTers 4YacToTbl HEO6X0AMMO MOHM3UTL. Hecylas yacToTa
MoXeT BbITb 3aaaHa PyHKLMOHanbHbIM kogom P0-26.



3.3 MopaknoyeHne [ONONHUTENBLHOrO 060pyAO0BaHUS

B 3aBucumoctu ot yCJ'IOBVIl7I aKcnnyataumMm BO3MOXHO MpUMEeHeHue
LOONONMHUTENbBbHOIO OGOpy,D,OBaHVIﬂ. Ha puUcyHke 3.6 npeacraBneHa cxema
NOAKNKYEeHNA OONONHUTENBbHOIo oGopy,qosava.
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PucyHok 3.6 — Cxema NoaKIoyeH1s 4oNonHUTeNsHOro o6opyaosaHus

Tabnuua 3.4 — OnucaHve JononHUTENLHOrO 06opyaoBaHNA

Ne
1

YcTtpoicTtBo

AsTOMaTMHECKUIA
BbIKNo4aTens*/
MpepoxpaHutens*

OnekTpomarHuTHbIN
KkoHTakTop (KM)*

CerteBol gpoccernb

PaavoyactoTHbI
unbTp*

SMC-unbTp

Onucanue yHKUMKN

MpepHasHayveH ANsa 3awmnTbl IMHUA
3NEKTPOCETH OT TOKOB Neperpyskm n ot
TOKOB KOPOTKOrO 3amMblKaHus

AnnapaT AMCTaHUMOHHOIO AENCTBUS,
I'Ipe[:LHaSHaHeHHbIIZ ans BKITHOYEHUN 1
OTKIMOYEHNI CUINOBbIX ANeKTpu4eckKux
uenen nNpu HopmarnbHbIX PeXUMax
paboTbl. [peaoTBpaLLaeT NOBTOpHOE
BKNOYeHne B cny4vae Bbixoaa
npeobpa3soBaTerns 4acToTbl U3 CTPOS.

MpenHasHaveH Ansa CHWxeHUs Gpockos
TOKa BXOZHOM Lienu 4acTOTHOro
npeobpa3oBatens, Npu konedaHuax
Hanpsp>KeHus B CETU, a Takke Ans
CHVIKEHWS BLIOPOCA rapMOHUYECKNX
VCKaXXEHUI B CETb OT npeobpasoBaTens
4acToThbl.

MpenHasHadeH Ans ycTpaHeHus
Paano4acTOTHbIX LUYMOB, BNUAOLWNX Ha
paboTy npeobpasoBartens 4acToTbl

DunbTpel AMC orpaHuunsatoT
HanpshkeHUe 1 TOK BbICOKOYACTOTHBIX
NoOMeX, KOTOpbl€ BO3HMKAIOT B CETU OT
npeobpasoBaTens 4acToTbl B
HOpManbHOM pexume paboTbl U B
YCIOBWSIX HEUCNPABHOCTEN.

MeTtoauka noa6opa

Mo BxogHOMY TOKY
npeo6pa3soBaTens 4acToTbl
MoppoGHee — cm. enasy
3.2.2

Mo BXOAHOMY TOKY
npeobpazoBaTens 4acToTbl

Tabnuubl nopbopa—Ha
oduymansHoM caiite — g
pasdesie cemesou
dpoccesnb

Mo HoMMHarnbLHOMY TOKY
npeoGpasoBaTtens 4acToTbl

Tabnuubl nogbopa— Ha
oduymansHoM calite — g

pasdesne ubmp SMC
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5

6

[poccenb
MOCTOSIHHOTO ToKa*

Topmo3Ho MoayIb

TopmosHomn
peaucTop

BbixoaHow
(MOTOpHBIN)
nApoccens

[lpoccenb NOCTOsIHHOMO Toka
obecneunBaeT 6onee ahdPeKTMBHYIO
KOPPEeKLMIO KO3PhULIMEHTA MOLLHOCTH
3a CYET CrnaxuBaHWs nynbcaumin Toka
B 3BEHe MOCTOSIHHOTO HarnpshKeHusl, Yem
BXO[HOW ApOCCeb, OrpaHUYMBalOLLMIAC
nuwb hopmMon Toka Ha Bxoae. [Ans
MOBbILLEHUS OTKA30yCTONYMBOCTN
YaCTOTHO-Perynupyemoro npMeoga

B OTBETCTBEHHbIX MPUMEHEHMUSIX
pekoMeHyeTcst KOMBGUHUPOBaHHOE
ncnosnb3oBaHne 06omx TMNoB
Aapoccenen. BxoaHon gpoccens
noAaBnsieT BHELHUE KOHAYKTUBHbIE
noMexu! N CUMMETPUYHbIE
nepeHanpshkeHwsi, a Apoccerb
MOCTOSIHHOTO TOKa AOMOMHUTENBHO
cTabunuanpyeT BHyTpeHHIo Lenb M4,
noBbILWas 06LLYI0 HAAEXHOCTb CUCTEMbI.

Ob6ecneunBaeT nogaudy
ANEKTPO3HEPrum, BbipabaTbiBaeMoi
B MpOLIECce TOPMOXKEHUS
aneKkTpoaBuraTtens Ha TOpM03HOVI
PesncTop, rapaHTUpys HopMarsbHY
paboTy npeobpasoBaTtens 4acToTbl.
TopMOo3HoI Moy b HEOGXOAWM, ecnin
TpebyeTcsi npoussecTu GbicTpoe
TOPMOXEHWNE MHEPLIMOHHOW Harpy3ku.

MpenHasHayeH Ans paccenBaHust
3NeKTPo3Heprum, BoipabaTbiBaeMoin B
npoLecce TOPMOXEHUS NN PE3KOM
CHVDKEHUM CKOPOCTW drneKTpoaBuraTessi.

MpepHasHaveH Ans 3awmTtel Asuratenen
OT NNKOB HanNpsXXeHUs, BO3HUKaOLLMX
npv pabote npeobpasoBaTenen
yacToTbl. BenuunHa nynbcaumii
Hanps>keHusa 3aBUCUT OT Hecyu.leﬂ
YacToTbl npeo6pasoBaTeneit YacToThl,
ANWHBL 1 TUNa kabens. BeicTpoe Bpewms
HapacTaHua HanpsiXeHns
XapakTepuayeTcs AONONHUTENbHbIMU
noTepsAsMn MOLLIHOCTU n
HexenaTesibHbIM Harpesom B kabensx v
asuratene, a Takke MOXeT NpuBectn K
npoGOoIo UK YCKOPEHHOMY CTapeHuio
nsonaunn. CHuxaeT CKOpPOCTb
HapacTaHuA TOKOB KOPOTKOro
3aMblKaHuAa, TeM CaMbiM obecneyvBas
Heobxoaumoe BpemMs Ans
cpa6aTb|BaH|/|;| 3aumnTol
npeoﬁpasoaaTenﬂ 4acToThbl.
Vcnonb3yeTcsa npu yaaneHHocTv
anekTpoasuratensa ot
npeoﬁpasoaaTenﬂ yacToTbl 6onee yem
Ha 50 m.

Moabop BbINOMHATL MO
pekoMeHAaLmMsM
npoussoanTens

Tabnuubl nopbopa—Ha
oduymansHom cante — g
pasdene Topmo3Hol
Mmodyrib

B 3aBucumocTn ot TUNa
Harpysku (CM. Ha
ocuymansHoM catime 8
pasdene «[Toddepxka u
cepsucy->

«QoxzmeHma LuAa»,

Tabnuubl nopbopa—Ha
oduymansHoM cante — 8.
pasdesie MOMOpPHbIL
dpoccesnb
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dunbTp dU/dt

BbIX0O4HOW CUHYCHBIN

uneTp

* Mpu ycTaHoBKe AaHHOro obopyaoBaHusi criegyeT PyKOBOACTBOBATHLCS

MpenHasHayeH Ans 3almThl
[BUraTensi OT BIUSHUS UMMYTbCHBIX
nepeHanpsikenni LM, koTopble
MOryT BbI3blBaTb NPOGON N30NALMK,
[IONOMNHUTENbHbIN HarpeBs ABuraTens,
SIBNEHNE OTPAKEHHON BOSHbI,
PEe30HaHCHOTO HaMoXeHWs BOSH,
noTepy NOBEPXHOCTHOTO achdekTa.
KoMneHcupyioT eMKOCTHbIE TOKU
[NVHHbIX kabeneit ABuraTenen,
CHWKAEeT BUXPEBbIE TOKW B CepAeYHuKe
poTopa 1 cTaTopa [ABuUraTtensi, nomexu
HaBOAMMble Ha PSIOM PaCMONOXeHHbIe
cnaboTouHble kabenu ynpasneHus u
annaparypy.

BbixoAHOM CUHYCHBIN UNLTP
npefHasHadeH Ans CrnaxvBaHust
MMNYNbLCHOTO HaMNpsXXeHUs Ha Bbixoae
YacToTHOro npeobpasoBaTtens nytem
npeo6pasoBanus LUMM-curHana

B CMHYycOWJarnbHoe HanpsbkeHne ¢
MWUHUMAarnbHLIMU rapMOHUYECKUMM

WCKaxe!

HUAMW.

pekoMeHgauMsM1 NpousBoAUTENS Mo MeToavke noabopa.

Tabnuubl noabopa—Ha
oduymansHoM cainte — 8

pasdene dU/dt oubmpsi

Tabnuubl nogbopa— Ha

oduuymansHoM cante — 8
pasdese _8bIx00HOU
CUHYC-Qounibmp

3eMIt0, KOTOPOEe MOXET BO3HUKHYTb BO BpeMs paboTbl Y.

B knumaTuyeckmx 30Hax, MNOABEPXKEHHbIM yAapam MOSHWK,
nonb3oBaTentd HeobXOAUMO YCTaHOBWTbL YCTPOWCTBO  3aLUUTbI
OT uMmnynbcHoro nepeHanpsbkenust (Y3WUM) nepeg MY, 4TOGbI

YBENMUUUTBL CPOK CNYxObl Npeobpasosartens.

3.4 MopknoyeHne KIeMm ynpasrieHust

Bo Bpemsi paboTbl npeobpasoBaTenb reHepupyeT BbICOKUA TOK
= | yTeykn Ha 3emnto. HeobxoaMMOo yCTaHOBUTL YCTPOMCTBO 3aLLUTHOIO
— | oTkodenus (Y30) ans oTcrnexvBaHns NpeBbILLEHNs ToKa yTeYKN Ha

PacnonoxeHue knemMM Ha KOMogke Moka3aHO Ha pucyHke 3.7, a ux
onucaHue — B Tabnuue 3.5.

+10V | GND | All

A2

DIl

DI2

DI3

Di4 HDI DI6

DI7

TIA

TIC

AO1 | AO2

485+

485- | STO1

+24V

STO2| +24V | COM | FM

R/A

R/B

RIC

PMCYHOK 3.7 — PacnonoxeHwue knemMm Ha Korogke nnarbl ynpasneHusa
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Tabnuua 3.5 — OnvcaHune KnemMm ynpasreHust

Lincposble
BXOfHblE CuUrHarbl

McTouHmukmn
nuTaHus

AHanorosbli
BXO[HOWN CUrHan

Ananorosblii
BbIXOQHOW curHan

PeneiiHble
BbIXoabl

DI1-COM

DI2-COM

DI3-COM

DI4-COM

HDI-COM

DI6-COM

DI7-COM

10v-
GND

24V- COM

Al1-GND

Al2-GND

AO1- GND

AO2- GND

R/A-
R/B-
R/C

Knemmbl undposoro
Bxoaal

Knemmbl undgposoro
Bxoaa 2

Knemmbl undposoro
Bxoda 3

Knemmbl undgposoro
Bxoaa4

Knemmbl uudgposoro
Bxoaa 5/
BbICOKOYACTOTHbI
MMNYNbCHBIN BXOA,

Knemmbl undgpposoro
Bxoaa 6

Knemmbl uucposoro
Bxoda 7

BHELHWIA MCTOYHMK
nutaHua + 10 B

BHeLwHWi NCTOUHMK
nutanus + 24 B

Knemmbl aHanorosbix
BXOJ0B

Knemmbl aHanorosbIx
BbIXOA0B

Knemmbl peneiiHbix
BbIXOA0B

Mporpammupyemble LpoBbIE BXOAbI.
1. BxogHoe conpoTtusnexue: 3.3 kOm.
2. inana3oH HanpspkeHus Ha Bxoae:

9 B~30B

Monpepxusaior PNP n NPN-noruky
(no ymonuanuio NPN), nepeknioyeHune
OCyLLEeCTBNSIETCS AxxaMnepom J2 Ha
NWLEeBOW NaHenu ycTpoiicTea.

HDI — MmoxeT ncnonb3oBaTbCs Kak
BbICOKOYACTOTHbIN MMMYNbCHbINA BXOZ,
(no 50 kl'u).

Mcnonb3yeTcs Ans noaknoyeHus
BHELLHKX YCTPOWCTB (Hanpumep,
MOTEHLMOMETPOB).

MakcmanbHbI TOK Harpy3aku:

100 mMA. Tpebyemoe BHelLHee
conpoTtusneHue ot 1 kKOm go 5 kOm.

O6ecneunsaeT nuTaHue +24 B.
Mcnonb3yeTca Ans nogknioveHns
BHELLHWX YCTPOWCTB (AaT4YMKOB U T.A.).
MakcvmanbHbI TOk Harpy3aku: 200 MA.

AHanorosble Bxoabl. Pa6oTatoT no
HanpsbkeHuto B Ananasone 0 ~ 10 B
1Ny no Toky B AnanasoHe 0/4 ~ 20
MA. MepeknioyeHune ocyLecTBnseTcs
Mxamnepamu J3 n J4.

BxogHoe conpoTtuenexue npu patote
no Toky 500 Om, npu pa6ote no
HanpsbkeHuio 100 kOMm.

[lnanasoH BbIXOAHOrO HaMPsHKEHNS:
0 B~10B

[lnanasoH BbIXOAHOrO TOKa:

0/4MA ~ 20 MA.

BbixogHOM curHan (HanpsikeHune unm
TOK) onpefensieTcs mkamrnepamm
J6 (ana AO1) n J7 (ana AO2),
HaxoAsALLVMMUCS Ha NLLEBOI YacTn
Kopnyca.

RA-RB — HOpManbHO 3aMKHYTbIA
KOHTaKT,
RA-RC — HopmanbHO pa3oMKHYTbI



®yHkuna STO

MmnynbcHbIn
BbIXOAHOW
curan/
Lincoposon
BbIXOA C
OTKPbITBIM
KOMNeKTopom

KomMyHwMKaLmoH-
HbI curHan

TIA-
TIC

+24V-STO1 | Knemmbl ans
aKTUBALMM (YHKLN
STO

+24V-STO2

FM-COM Knemmbl
BbICOKOYACTOTHOMO
MMIybCHOTO
BbIXoAa/LUMPoBOro
BbIXOZ}a C OTKPbITbIM
KOINMEeKTopoM

485+, Knemmbl

485- MOAKIYEHNS
nHTepdeiica RS-485
ans pa6otel no
npotokosy Modbus
RTU

KOHTaKT.
TA-TC — HopManbHO Pa3oMKHYTbI
KOHTaKT.

KommyTupytowas cnocobHocTb pene:
250 B nepemeHHoro Toka, 3 A,

30 B nocTosiHHOro Toka, 1 A.

Mo ymonyaHuto Ha krnemmax
+24V-STO1 n +24V-STO2 crout
nepembluka.

Mpy BO3HWKHOBEHWM OLLMGKK Err48 Tun
HencrnpaBHOCTY MOXHO NPOBEPUTL B
napameTtpe U1-35:

1: OTkntoyeH STOL;

2: OTknoYeH STO2;

3: OTkntodeHbl STO1 n STO2.

MoxeT BbITb MCNOMNb30BaH B kayecTse
BbICOKOYACTOTHOrO UMMy bCHOTO
BbIXOAa UMW BbIXOAA C OTKPbITbIM
KOMNEKTOPOM, YTO onpeaensieTcs
hyHKUMOHanbHLIM kogom P6-04.
BbICOKOYACTOTHbI MMMYNLCHBIV BLIXOA:
MakcumarnbHas Yactora 50 kl'u.
Bbixof C OTKPLITLIM KOMIEKTOPOM:
[lnanasoH BbIXOAHOTO HaMPSHKEHUS:

0 B~24B

[lnana3oH BbIXOAHOTO TOKa:

0mMA~ 50MmA

485 + NOnNoXXnTenbHbI BXOA,

485 — oTpuUaTenbHbI BXOA.

Mpu nomowwm pxamnepa J4 MOXHO
MOAKIMIOYNTL COrMacyioLLniA pe3ncTop.



ny
24V Asanorossi  AO1 ’_®—‘ :»ﬂg?;:gm
Beixon 1 GND curHana
COM
Brepea —"——gon Lindp. Bx0a 1 Ananorossin 02 ’_i—, :::::ra;:npm
Pesepc "o DI2 Undpp. Bxog 2 Bbixon 2 GND ¢ curHana
- dhyHKUMA - L &DI3 Lndp. Bxog 3 RC
- GhyHKUMA - - Dl Uwpp. Bxon 4 PeneiiHblit ~ RB AnavkaTop
_ dymkups - DI5 Lindp. B0 5 Bbixog R RA curHana
I ————0
- doyHkuMA - DI Uwdp. Bxon 6
TA
L1 & A
- ChyHKUMA - DI7  Lwdp. exon 7 PeneiHsii _®_° MHamkatop
BapuaHT abixon T TCL cuvana
nopknoderns HDI
:_________:,___ Ynpasnsawowan
KaTywka pene
| lenepatop ‘l Com MMnynecHeln  yuchp. abixon, FM yii@ pen
| mmnynecos & HDI | BxoA C OTKPBITLIM 3
| KONNEKTOPOM
R — COM
BapHaHT
noaknioyeHus FM
Al | % |
3apatumk AHanoroebIi D Anomkatop |
curHana Toka GND BX0A1 UmnyneeHeii - | mmynbcugro ‘
BeixoA } COM ¢ curiana :
e -
+10V
BHeWHUA Al2 AHanorossli
noTeHuuomeTp | |- 8x0f 2 7
Al
| , GND Rs-4gs 485*
— Modbus RTU g5 >

PNP [ o) PE Effi

- N
= =
+24v h 3 Ja - -
Kanan STO-1 j 42 @ Al P‘ 485
L STO1 o ] ]
NPN V  OFF
P +24V

STO2

Kanan STO-2

PucyHok 3.8 — Cxema nogkntoyeHus ynpasnsiowmx knemm cepum INPRIME MX
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3.5 MNpoknaaka kabenen

Bbibop ceuyeHus kabenen M HAKOHEYHUKOB MNPOM3BOAUTCSI COMMacHoO
HOMUWHanbHbIM TOKam (cM. enagy 2.3 ModenbHbil psad U HOMUHAalbHbIE
rnapamMempbl) N pa3Mepam KNeMMHbIX COeAUHEHWI NpeobpasoBaTens YacToTbl.
MOMEHT 3aTshKKM CMINOBLIX U YNPaBSOLWUX KNEMM NpUBeAeHbI B Tabnuue 3.6.

Tabnuua 3.6 - MOMEHT 3aTsKKM CUMOBbLIX U YNPaBSAOLLMX KIEMM

MoMeHT 3aTsKKKu MoMeHT 3aTsKKu
Moaenb (ynpaBnstowme (cunoBble knemmel),

Knemmbl), H*m H*™m
INPRIME MX-G1.5-1B 05 0.6
INPRIME MX-G2.2-1B 05 0.6
INPRIME MX-G4.0-1B 0.5 12
INPRIME MX-G5.5-1B 05 25
INPRIME MX-G7.5-1B 0.5 25
INPRIME MX-G11-1B 05 25
INPRIME MX-G0.4-2B 05 0.6
INPRIME MX-G0.75-2B 05 0.6
INPRIME MX-G1.5-2B 05 0.6
INPRIME MX-G2.2-2B 05 0.6
INPRIME MX-G4.0-2B 05 12
INPRIME MX-G5.5-2B 05 25
INPRIME MX-G7.5-2B 05 25
INPRIME MX-G0.75-3B 05 0.6
INPRIME MX-G1.5-3B 05 0.6
INPRIME MX-G2.2-3B 05 12
INPRIME MX-G4.0-3B 05 12
INPRIME MX-G5.5-3B 0.5 25
INPRIME MX-G7.5-3B 05 25
INPRIME MX-G11-3B 0.5 25
INPRIME MX-G15-3B 05 25
INPRIME MX-G18.5-3B 0.5 25
INPRIME MX-G22-3B 0.5 25
INPRIME MX-G30-3B 05 25
INPRIME MX-G37-3B 0.5 25
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INPRIME MX-G0.75/P1.1-4B 05 0.6
INPRIME MX-G1.1/P1.5-4B 05 0.6
INPRIME MX-G1.5/P2.2-4B 05 0.6
INPRIME MX-G2.2/P3.0-4B 05 0.6
INPRIME MX-G3.0/P4.0-4B 05 0.6
INPRIME MX-G4.0/P5.5-4B 05 12
INPRIME MX-G5.5/P7.5-4B 05 12
INPRIME MX-G7.5/P11-4B 05 12
INPRIME MX-G11/P15-4B 05 25
INPRIME MX-G15/P18.5-4B 05 25
INPRIME MX-G18.5/P22-4B 05 25
INPRIME MX-G22/P30-4B 05 25
INPRIME MX-G30/P37-4B 05 25
INPRIME MX-G37/P45-4B 05 25
INPRIME MX-G45/P55-4BF 05 25
INPRIME MX-G55/P75-4BF 05 105
INPRIME MX-G75/P90-4BF 05 105
INPRIME MX-G90/P110-4BF 05 20
INPRIME MX-G110/P132-4BF 05 20
INPRIME MX-G132/P160-4BF 05 35
INPRIME MX-G160/P185-4BF 05 35
INPRIME MX-G185/P200-4F 05 35
INPRIME MX-G200/P220-4F 05 35
INPRIME MX-G220/P250-4F 05 35
INPRIME MX-G250/P280-4F 05 35
INPRIME MX-G280/P315-4F 05 35
INPRIME MX-G315/P355-4F 05 35
INPRIME MX-G355/P400-4F 05 35
INPRIME MX-G400/P450-4F 05 35
INPRIME MX-G450/P500-4F 05 35
INPRIME MX-G500/P550-4F 05 35
INPRIME MX-G550/P630-4F 05 35
INPRIME MX-G630-4F 05 35
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INPRIME MX-G710-4F 0.5 56

INPRIME MX-G800-4F 05 56
INPRIME MX-G900-4F 05 56
INPRIME MX-G1000-4F 05 56

3.5.1 Bbi6op cunoBbIx Kabenen. 3awmTHOE 3a3eMrieHne

MonGop cunoBbIx kaGenen BoINOMHATL NPy COBMIOAEHNN YCOBUA MECTHBIX
HOpMaTMBOB MO  TexHUKe Ge30MacHOCTW,  HaMpPsDKEHWIO NUTaHUS WY
HOMWHanbHOMY Toky MY ¢ yueToM TpeGoBaHwWii No AKChyaTauuy.

Bcsi npoBozka AomkHa COOTBETCTBOBaTL MECTHBIM 3aKOHaM M HOPMATUBHbLIM
[OKYMEHTaM B OTHOLLEHUW CEYEHUS KaBens v YCIoBUiA OKpYyXXaloLLeii cpefpl.

Tabnuua 3.7 — 3aBMCUMOCTb ANNHBI Kabens mMexay OT HeCyLLen YacToTbl

AnvHa nposoaa mexay M4 wun <50Mm <100 m > 100 m*
3nekTpoABUratenem

Hecywas yactoTta (napameTp <15kMy <10«kMy <5kuy
P0-26)

*Mpu gnvHe kabens ot MY go anektpoasuratens 100 m 1 6onee HeobxoaMMo
yCTaHaBnuBaTb JONOMHUTENBHOE 0bopyaoBaHue (cM. Tabnuuy 3.4).

OnacHocTb nopaxeHus 3N1eKTpu4eCKUM TOKOM

Mpeobpa3zoBaTtenb YacTOTbl MOXET MPUBECTU K BO3HUKHOBEHUIO
MOCTOSIHHOrO TOKa B 3aLUUTHOM 3a3eMIISOLEM MPOBOAHVKE.
HecobniogeHvne cnepyownx TpeboBaHW MOXET nNpuBecTn K
TOMY, YTO YCTPOWCTBO 3alUUTHOrO OTKMOYEHUs He obecneunt
Heobxooumylo 3awuTy. Tam, roe Ans 3awuTbl OT MOpaXKeHWs
3NIEKTPUYECKMM  TOKOM MPUMEHSIETCS  YCTPOMCTBO  3aLLUTHOIO
OTKIMIOYEHUS!, [ONyCKaeTCs YCTaHaBnMBaTb Ha CTOPOHY MUTaHUA
Tonbko Y30 Tuna B.

3awmTa oT neperpysku no Toky

I'IpM MCMONb30BaHWN HECKONbKMX [ABuraTenen Heobxoaumo
yCTaHaBnMBaTb OONOJSIHUTENIbHOE 3allnUTHOe oGopy,qosaHme mexay
npeo6paaoBaTeneM 4YacToThbl U ABUraTenem, Hanpumep, yCTpOﬁCTBa
3aLLUTbI OT KOPOTKOro 3aMblKaHUA U TENJOBYHO 3aLlLUTYy ABUraTend.
Ons 3awutbl OT KOPOTKOro 3aMblKaHUA W neperpy3kn no TOoKy
ncnonb3oBaTh BXOAHbIE NpeaoXpaHUTenu. Ecnu npounssoauTenb He
npegycmatpuBaeT UX YCTaHOBKY, NpenoxpaHutTenun OOJKHbI ObITb
yCTaHOBJIE€Hbl CneynannucTomMm BO BpeMA MOHTaXa.



OnacHOCTb TOKa yTeuku

MpeobpasoBaTenb YacTOTbl reHepUpyeT TOK yTeuyku. Yem Bbilwe
Hecyllas 4acToTa, Tem Oonble TOK yTeyku. Tok yteukm MY
coctaBnsieT 6onee 3,5 MA, dakTuyeckoe 3HadeHue onpenensieTcs
ycrnoBusiMu akcnnyatauun. Ons obecneveHuss 6esonacHoctu MY
W anekTpoABuratenb OOMkHbl ObiTb 3a3emneHbl. ConpoTuBreHve
3a3emMrieHnst OmkHO BbITb MeHee 4 OM. He ponyckaeTcs nogkroyath
3a3eMNSOLLMIA MPOBO/ K CBAPOYHOMY annapary v Apyromy CUrioBoMy
obopygoBaHuio.  HenpaBunbHO  BbIMOMHEHHOE  3a3emreHue
npeobpasoBaTens YacToTbl MOXET NPUBECTU K NeTanbHOMYy ucxogy
Unu cepbesHbiM TpaBMaM. paBunbHoe 3a3emMreHne obopyaoBaHus
[JOIMKHO ObITb YCTPOEHO CEepTUMLIMPOBAHHBIM  CMELUanMcTom-
3ANEKTPOMOHTAKHUKOM.

AnekTpobe3onacHOCTb

. lMpeobpasoBatenb 4acTtoTbl Heobxooumo 3asemnsTb B
COOTBETCTBUMN [} ,D,eI7ICTByIOLL|,I/IMVI CTaHOapTaMun n
HopMaTuBamu.

. [ns NpoBOAKM BXOAHOIO NUTAHWS, ABUraTens 1 ynpaenstoLwmx
nuHUIiA TpebyeTcs UCMoNb3oBaTb OTAEMbHbIE 3a3emnsioline
kabenu.

. 3anpelyaeTtcs 06beANHATL 3a3EMINEHNE HECKOSbKUX Npeos-
pasoBaTenei 4acToTbl NyTeM NocneaoBaTeNsHOro Noaksye-

HUSA.

+  3asemnsiolime NpoBoAa AOMKHbI BbITb MakCUManbHO KOPOT-
KUMU.

+  CnepyWiTe UHCTPYKLUMSIM NPOU3BOANTENS ABUraTessi no ero
NOAKIOYEHMIO.

MHAyuMpOBaHHOG HanpsxeHue

MHayumpoBaHHOe HanpspkeHne OT BbIXOAHLIX kabenen asurarte-
new, pacrnonoXeHHbIX PAAoM Apyr C APYrom, MOXeT HaKomuTh 3a-
psa Ha KoHaeHcaTopax 0bopyAoBaHWS Aaxe Mpu OTKIMIOYEHHOM U
n30nMpoBaHHOM obopyaoBaHun. HecobniogeHnne TpeboBaHuin Mo
pa3fenbHON Npoknaake BbIXOAHbIX kabenen asuratens MoxeT npu-
BECTUN K CMepTenbHbIM MCX0AaM Unu TskenbiM TpaBmaMm. TpebyeTcs
npoknagbiBaTb BbIXOAHble Kabenu pABuratens oTAenbHO UMK
1cnosnb30BaTh AKpPaHMpOBaHHbIe kabenu.



Kaxablii  Koprnyc 3nekTpOYCTaHOBKM OOIKEH ObiTb MNPUCOEAMHEH K
3a3eMnUTEN0 UMM K 3a3eMMsoWEN MarucTpany ¢ MoMoLbl OTAENbHOro
oTBeTBneHus. [locnefoBaTenbHoe BKMIOYEHWE HECKOMbKUX 3a3eMMsieMblX

KOpMNyCOB 3JIEKTPOYCTaHOBOK B 383€MJ'IF|IOLLWII7I NpOBOAHUK 3anpellaeTca (pVIC.
3.9).

MpasunsHO He npasunbHO He
pekomeHayeTcs

PucyHok 3.9 — CxemaTuyHoe n3obpaxeHue o6pa3oBaHus NeTv ¢
323eMMSIOLLMM NMPOBOAOM

Ha pucyHke 3.10 npencTtaBrneHbl pasfnUyHble CUCTEMbl 3a3eMIIEHUS.
PekomeHaoyemas cuctema 3asemnenusa TT vnm IT.

L1 — VYV L1 L1
L2 VvV, L2 L2
3 L~ L3 L3
PEN N N

] {I PE l L h PE
L | Harpyaka | Harpyska L I Harpyska

Cxema TN-C Cxema TN-S Cxema TN-C-S
ERp—t P
L2 L2
L3 L3
N N
I ,—_IPE |_pe
= |MI = I Harpyaka 17
Cxema TT CxemalT

PucyHok 3.10 — Tunbl cuctem 3a3emneHns

C/YMMETPUYHBIN  3KpaHMPOBaHHbIN  kabenb obecneunBaeT  MeHbLUUIA
YPOBEHb 3MEKTPOMArHUTHOIrO U3Ny4YeHUs BCEN NPUBOAHOW CUCTEMbI, MEHbLLYHO
HarpysKy Ha M30SsILMI0 3NEKTPOoABUraTens, MeHbLUME MOALLUNMHUKOBBIE TOKU U
MEHbLUWI U3HOC MOALUMMHUKOB. 3alUMTHBIA NPOBOAHVK BCeraa AOIKeH UMEeTb
[OCTaTO4HY0 NPOBOAMMOCTb.

B tabnuue 3.8 ykazaHO MUHMMarnbHOE CEYEHWE 3alLUMTHOrOo MPOBOAHUKA
B3aBVCMMOCTU OT pasamepa PasHbIX NPOBOAHUKOB B COOTBETCTBUM CO CTaHAAPTOM
FOCT P M3K 61800-5-2-2015, korga @asHbil M 3aLWTHBIN NPOBOAHUKU
BbINOMHEHbI U3 OAMHAKOBOro MeTanna. B npotuBHoMm cnydvae ceveHue
3aLMUTHOrO NPOBOAHMKA OOMKHO obecnevmBaTh TaKyl e NpoBOAMMOCTb, YTO
1y BblbpaHHoro no Tabnuue 3.8.



Tabnuua 3.8 — MuHUManbHoe ceyeHne 3aLlUTHOrO NPOBOAHMKA

CeyeHue pa3HbIX NPOBOAHUKOB MuHMManbHoe ceyeHne COOTBETCTBYHOLLErO
S (Mm9) 3alWMTHOro NPOBOAHMUKA Sp (MM2)
S<16 S
16<S=<35 16
35<S Si2

CeyeHve kabenss OOMKHO ObITb paccunTaHO, WCXOAA W3 CreayloLmx
YCMOBWI: yknagka B NOTOK He Gonee 6 kabenew B psa, TeMnepaTtypa Bo3gyxa
30 °C, usonsuwmsa MNBX, Temnepatypa nosepxHoctu 70 °C. MNapameTpbl kabenen
ANA ApYyrvx YCrnoBW [OMKHbI COOTBETCTBOBaTb TPebGOBaHWSIM MECTHbIX
HOPMaTMBOB MO TexHUKe ©6e30MacHOCTW, HaMNPSHKEHWIO  MUTaHUA U
HOMWHanNbLHOMY TOKY MpMBOAA C y4eToM TpeboBaHWi No IKCnyaTaumu.

Heobxoavmo npuaepxuneaTbCa Crieyowmx NpaBun:

. Kabenb anekTpoasuratens crneayeT NpoknaabiBaTbh HA pacCcTOSHAM OT
ocTarnbHbIX kabenen.

. Kabenu anektpogBuratenend  HECKOMbKMX  MPUMBOAOB  MOXHO
yKnagblBaTb napannensHo 1 psSAoM Apyr C ApYroM.

. Kabenb anekTpogsuratens, kabenb nuTaHWs n kabenu ynpasneHus
npoknafbiBaTh B Pa3HbiX kabenbHbIX NOTKax.

. B uenax CHWKeHWA YpOBHSI 3MEKTPOMAarHUTHbIX MOMEX, BbI3BaHHbIX
UMMNYNbCHBIM  XapakTePOM BbLIXOAHOTO HAanpshkeHUs npuBoAa, He
crnegyeT npoknagbiBaTh kabenb ABuUratens napassienbHo Apyrum
kabenam Ha NPOTsKEHHbIX y4acTKax.

MepeceyeHne kabenen ynpaBneHus u cunoBbix kabenem cnegyet
BbIMOMHATL MOA YIMOM, Kak MOXHo 6onee 6nmskum k 90°. He ponyckaetcs
npoknazka nocTOPOHHMX kabenen yepes npuBoA. KabenbHble nOTKM AOMKHbI
MMEeTb XOPOLUYIO 3MEKTPUYECKYI0 CBSA3b APYr C APYrOM W C MPOBOAHWKaMM
3aseMneHvs. [N  ynyulweHuWs  BblpaBHMBAHWA  MOTeHUMana  MOXHO
MCMonb30BaTh CUCTEMbI alIlOMUHUEBBIX KaBGenbHbIX NOTKOB.



Kabens anektponsurarens

He meHee 300 mm

Kabenb nutanus

Kabens ynpasnexus Kabenb anekTtpoasurarens
He mMeHee 200 MM He meHee 500 mm
\4
BxoaHow kabenb nuTanus Kabenb ynpasnexus

PucyHok 3.11 — Npacbuueckoe npeacraBneHve pacCcTosiHAN Mexay kabensmu
3.5.2 BbI60p kabenen ynpaBneHuUsi. SkpaHUpoBaHue

Bce «kabenun ynpaBneHusi [OOmMkHbl ObiTb  3KpaHMpOBaHHbIMU. [ns
aHanoroBbIX CUrHanoB criegyeT Mcnonb3oBaTth kabenb Tvna «BuUTas napay» c
ABONHBIM 3KpaHoM (cMm. puc. 3.12a). Kaxabin curHan AormKkeH ObiTb MOAKITIOYEH C
NMOMOLLIbIO OTAENbHOW 3KpaHMPOBAHHOM Napbl. He crniegyeT ncnonb3oBatb 0OUH
o6LwuiA NpoBoA ANS pasHbIX aHarNoroBbIX CUrHarnoB.

PucyHok 3.12a PucyHok 3.126

[ns HM3KOBOMNBTHLIX LMPOBLIX CUrHAMOB Ny4Lle BCero NoaxoamT kabenb ¢
[BOWNHbLIM 3KPaHOM, OJHAKO MOXXHO MCNONb30BaTh U kabenb Tuna «BuUTas napay»
C O4HVM 3KpaHoM (puc. 3.126).

3.5.3 NogknioyeHue Ha WMHY RS485. TpeGoBaHUA K NOAKMHOYEHUIO

McnonbayiTe akpaHUpoBaHHbI kabenb, coaepxaluuii ABe BUTbIE Napbl.

. CoeguHute cooTBeTCTBYHOWME noTeHumans! (0 B).

. MakcumanbHas gnmHa nuHum — 500 meTpos.

. MakcumanbHas gnuHa otTBeTBneHus — 20 MeTpoB.

. Mpoknagka kabenewn: npoknagbiBaniTe ceTeBon kabenb OTAENbHO OT
cunoBbix kabenen (no kpamnHen mepe, Ha pacctosHuM 30 cm); ecnu
HeobxoaMMO, BLINOMHSANTE MNepecevyeHuss Nog NpsMbIMKA - yrramu;
nogknoyanTe 9KkpaH kabenss K KINeMMe 3a3eMIIeHUsi  Kak[aoro
noaknto4Yaemoro npubopa.

. MopkniounTe TEPMUHATOPbI MMHUK K KaXKAOMY U3 OBYX KOHLIOB NTNMHUU.



3.5.4 NopknioyeHne NPOBOAOB K aHarloroBOMy BXoay

Mpu mManon BenuunHe HanPsPKEHWs aHanoroBOro CUrHamna Ha Hero mMoryT
NoBMUATL BHELWHWE noMexu. B obliem crnyyae HeobxoAaMMO MCMonb3oBaTb
3KpaHMPOBaHHbIN kabesb C ANMHOW, He NpeBbilatoLeit 20 M, kak NokasaHo Ha
pucyHke 3.13.

ny
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PucyHok 3.13 — Cxema noakntoveH st NpOBOAOB K aHarioroBOMy BXoay
(obwwmir cnyyan)

B cnyyasix, korga aHanoroBbIi CUrHan noABepraeTcs BO3OENCTBUIO CUMbHBIX
nomex, HeobxoanMO yCTaHOBUTb (DUMBbTPYIOLLMIA KOHAEHCATOp, PacnonoXus
ero psgoM C UCTOMHMKOM aHaroroBOro cwurHana, unu npogetb kabenb B
deppuTOBOE KOMbLO, Kak MOKka3aHo Ha pucyHke 3.14. TpebyeTtcs coenatb 2-3
BUTKa Kabens Ha ¢eppuUTOBOM KombLe. HaMoTka [AOMmKHa Npou3BOAMTLCA B
OLHOM HanpaBneHuu.

deppuTtosoe ny
KonbLIO

BHewHuin f~—— Al
WNCTOYHMK c 22 H®

aHanoroesoro 50B

curHana —— GND

PucyHok 3.14 — Cxema nofxnoYeHns NpoBOAOB K aHarIoroBoMy Bxoay
(Npv BO34EVCTBUN CUMbHBIX MOMEX)



3.5.5 NogkntoyeHune Kk uMhpoBbLIM BXOAHLIM KrneMMam

MopknioyeHne UMMPOBLIX BXOAHBIX KIEMM BO3MOXHO B YeTbIpex
pasnunyHbIX BapuaHTax:

BapwuaHT nogkntoyeHns 1 (Mo yMOMYaHuio): BHELLHWUI UCTOYHKK NUTaHNS He
ncnonbayetcs, umgposble Bxoabl B pexume NPN.

BapuvaHT nogknodeHust 2: UCnonb3yeTcsi BHELUHUA UCTOYHMK MUTaHUS,
umdposble Bxoabl B pexxume NPN.

BapuvaHT nogknioyeHms 3: BHELLHWUIN NCTOYHUK NUTaHUS HE UCMONb3yeTcs,
undposble Bxoabl B pexume PNP.

BapuvaHT nogknodeHusi 4: ucnonb3yeTcsi BHELUHUA UCTOYHMK MUTaHUS,
undposble Bxodbl B pexume PNP.
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PucyHok 3.15 — BapuaHTbl NoakntioYeHnst LMPOoBbIX KNeMM



3.5.6 MNopkntoyeHne Harpysku K perieMiHOMy BbIXOAy

PeneviHble BbIxoabl MPeACcTaBNAloT COOOM BbIXOAbI TWMA «CYXOW KOHTaKT»,
T.€. K HUM TpebyeTcs NoABeCTU NUTaHWe cornacHo pucyHky 3.16 (Ha npumepe
RA-RB-RC noka3aHO nofkntoyeHne Harpysku, NUTaloLiencst OT NnepemMeHHoro
HanpsbkeHus) unu 3.17 (Ha npumepe RA-RB-RC noka3aHo nogknioveHve
Harpysku, MUTaLLEencs oT NOCTOSHHOTO HanpshkeHus). [ogknioyeHne K pene
TA-TC ocyLiecTBRsieTCs aHanorm4Ho.

<250B AC

Harpyska
(s3A,250B AC)

PucyHok 3.16 — Cxema NoakioYeHns Harpy3ku nepeMeHHoro Toka K
perneviHoMy BbIXO4y
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PucyHok 3.17 — Cxema NoaKHYeHUs Harpy3ky NOCTOSIHHOIO Toka K
peneHoMy Bbixogdy

3.5.7 NoaknroyeHune K LMpPoBbLIM BbIXOAHbLIM KNeMMam

LincdpoBort BbIXOA C OTKPbITbIM KOMEKTOPOM WCMONb3yeT BHELUHWUA
WCTOYHUK MUTaHMWS, NOSTOMY MPU NOAKMIOYEHUN BHELLHETO UCTOYHUKA NUTaHUS
HeobXxoauMO yuuTbIBaTb €ro MonsipHOCTb. MakcumanbHoe HanpsbkeHue
BbIXOOHOTO MCTOYHMKA nuTaHuma coctaensieT +30 B nmocTtosiHHOro Toka, a
MaKCUMarbHbIA TOK Harpy3ku — 50 MA, Npu NpeBbILLEHUM TOTO OrpaHNYeHUs
CyLLEeCTBYeT ONacHOCTb NOBPEXAEHUS BbIXOAHON Lienu.

Cnocobbl NOAKMIYEHUS MHOrO(YHKUMOHAMNBbHOW BbIXOAHOW KNEMMbl C



OTKPbITbIM KOMMEKTOPOM K PasfMyHbIM WMCTOYHUKAM MWUTaHWS Moka3aHbl Ha
pucyHkax 3.18 n 3.19.
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PucyHok 3.18 — MNogkrtoveHne K LM poBOMY BbIXOAY C UCMOMNb30BaHMEM
BHYTPEHHErO UCTOYHUKA NUTaHNSA
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PucyHok 3.19 — lMNogakntoderre K umdppoBOMYy BbIXOAY C MCMONb30BaHNEM
BHELLUHEro NCTOYHUKA NUTaHUS

3.5.8 NopgknioyeHne K aHaNoroBbIM BbIXOAHLIM KneMmam

Mpyn marnol BenuunHe HanpsXeHUs aHanoroBoOro CUrHama Ha Hero moryt
NnoBNMATL BHeLIHWe nomexu. B obliem cnyyae HeobxoauMoO MCMONb30BaTb
3KPaHMPOBaHHbIM kabenb C ANVHONW, He mnpesbiwatolwen 20 M aHanorm4yHo
MOAKIOYEHNIO K aHanorosomy Bxogy (rasa 3.5.4).

B cniyyasix, koraa aHanoroBbI curHan noaBepraeTcst BO3AENCTBUIO CUIMbHBIX
rnomex, HeobXoAMMO YCTaHOBUTL (UNbTPYIOLUIA KOHAEHCATOP, Pacrnonoxus
ero psgoM C WUCTOMHMKOM aHanoroBOro curHana, wnu npogetb kabenb B
deppuTOBOE KOIbLIO, Kak Noka3aHo Ha pucyHke 3.20. TpebyeTtcsa caenatb 2-3
BUTKa kabens Ha cpeppuToBOM KOnbLe. HamoTka AOMKHA MPOU3BOAUTLCS B
O[HOM HarnpaBneHuu.
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PucyHok 3.20 - Cxema noakrno4eH1s NPoBOAOB K aHarnoroBoMy BbIxoay
(Npv BO34ENCTBUMN CUMBHbBIX MOMEX)

*Mpn paboTe aHanoroBoro BbixoAa C TOKOBbIM CUrHarmom Heobxoaumo
nocTaBuTb Nepembldky Mexay knemmamu COM 1 GND.

naBa 4. NoaroTtoBka K pabote

4.1 Mepbl NPeaoOCTOPOXHOCTU M MpoBepKa nepen MPOGHLIM 3anycKom

He npubnwkanTecb K npeobpasoBarento 4acToThl,
3NEKTPOABUraTENO N  UCMOMHUTENbHOMY MeXaHu3My B cryvae
MCMONb30BaHNs aBTOMAaTMYecKoro nepesarnycka, T.K. BHe3anHbln
nepesanyck MOXeT NPUBECTU K TPaBMam nepcoHana.

[nsa onepaTMBHOro OTKMIOYEHUSI Npeobpa3oBaTenst 4acToThbl,
HeobX0anMO YCTaHOBUTL OTAENbHYH KHOMKY aBapUMHOro OCTaHoBa.
B npoT1BHOM cryyae BO3MOXHO Mofy4YeHne TpasM.

He npukacaiiTech k paguaTopy unm TOpMO3HOMY Pe3ncTopy, T.K.
OHW HarpeBaloTCsi 40 BbICOKUX TemnepaTtyp. B npotusHoM cnydyae
BO3MOXEH OXOT.

MockonbKy HM3KYHD CKOpPOCTb BpaLLEHWs1 3reKTpoABuraTens
MOXHO MW3MEHWTb Ha BbICOKY, TO neped Havanom paboTb
ob6s13aTensHO ybeanTechb B TOM, YTO AMana3oH BO3MOXHbIX YacToT
aneKkTpoaBuraTens u MexaHndyeckoro obopyoBaH1si COOTBETCTBYET
BbICTaBMEHHOMY [AuanasoHy B npeobpasoBatene uvactotbl. B
NPOTUBHOM CIly4ae BO3MOXHO MOJflyYeHne TpaBM W MOBPEXAeHue
obopynoBaHus.

3anpelyaeTcs CHUMaTb WM MOAKMoYaTb BbLIHOCHYK NaHenb
ynpaBrieHus npu BKMIOYEHHOM MUTaAHUM Ha npeobpasoBaTterne
YyacToTbl. B npoTuBHOM cnyyae  BO3MOXHO  MopaxeHue
3NEKTPUYECKMM TOKOM.



4.2 NMpo6HbIN 3anyck

1. BbINOMHWTL Mepbl MPeAOCTOPOXHOCTM WU MPOBEPKY nepen NpoGHbIM
sanyckom. [lepBoe BknouveHne npeobpasoBaTens MPOU3BOAUTE  MpwU
OTKIMIOYEHHOM 3nekTpoasuratene (OTCOEAMHEHHbIX BbIXOAHbLIX CUMOBbIX
Kabensx).

2. Tlocne nogayv nNUTaHNs 1 BKNoYeHUs npeobpasoBaTensi Heo6xoaMMo
y6eauTtbcs B TOM, 4TO nNpeobpa3oBaTtenb HaXoauTCs B pexumMe “ocTaHoB” (Ha
avcnnee MuraeT uHAMKauus, He ropuT ceetoavop «Pabota»). B cnyvae,
ecnu Ha pgucnnee otobpakaeTtcs cooblieHne Tuna «ErrXX», Heobxoammo
obpaTtuTbes k rnaee «CoobLueHms o cocTosiHum M4Y».

3. [lepen ocyllecTBneHnem HacTpoek NpeobpasoBaTensi o4 KOHKPETHOE
npyMeHeHve HeobxoaMMO BbLINONHUTL COPOC BCeX HAcTpPOeK Ha 3aBofckue
YCTaHOBKM (3HaveHune yHKumMoHanbHoro koga P0-28 HyXHO ycTaHOBUTb B
3HaveHvne 1). [na 03HaKOMMEHWs C YCTPOWCTBOM MaHenu ynpasfeHus —
obpatuTbcs K 2r7age 5. OnucaHve yHKUMOHAaNbHBIX KOAOB NPEeACcTaBneHo B
enase 6.

4.  BbINONHUTBL HACTPOWKY NapameTpoB anekTpoasuratens 1.

-P4-01 — HoMVHanbHas MoOLHOCTb anekTpoasuratens (kBT);

-P4-02 — HoMmnHanbHoe HanpsbxeHue anekTpoasuratens (B);

-P4-03 — yncno nontocoB anekTpoasuraTens;

-P4-04 — HoMWHanbHbIN TOK anekTpoasuratens (A);

-P4-05 — HoMmMHanbHas yactoTa anektpoasuratens (Mu);

-P4-06 — HOMWHanbHas cKOpoCTb AneKkTpoaBuraTens (06/MuH).

5. Tlocne ycnewHoro nepsBoro BkNoYeHUs npeobpa3osatens npu
OTKIMIOYEHHOM 3MeKTpoABuraTenie M OCYLLECTBIEHNS] BCEX YKasaHHbIX Bbille
HacTpoek HeobXOoAMMO MOAKMIOYUTb  BbIXOAHbIE CunoBble kabenn K
3neKTpoABUraTento u/vnu AoNoNHUTENLHOMY 060PYAOBaHMIO, YCTaHOBIEHHOMY
Ha BbIXoAe npeobpasoBarens.

6. lepBbii 3anyck npeobpasoBaTens C MNOAKMIOYEHHLIM ABUraTenemM
npou3BOAMNTL NPU  MOMOLLUM HaxaTus  KHOMKK

«TOJI4.». [ns aToro ycrtaHOBUTL 3HavyeHve napameTpa P7-28=0. [pwu
yaepxuBaHun kHomkn «TOJIY.» anekTpopsuratens OyaeT BpawaTtbCa Ha
CKOpPOCTM, 3KBMBaneHTHoMm uyactote 6 [u. Heobxogumo yb6eautbca B
npaBuNbHOM HanpaBreHnn BpalleHWsi MOAKMIOYEHHOro anekTpoasuratens. B
crnyyae HEBEPHOrO HampaBfeHuWs BpalleHuss HeobxoaMmo  WU3MeHUTb
HanpaBrieHne BpalleHUs C MOMOLLbI yHKUMOHanbHoro koga P0-13 wnu
NOMeHATb MecTamu ABe ntobble dasbl BbIXOAHOO CMIIOBOro NpoBoa.



Mpv npobHom 3anycke npeobpasoBatens Heobxoavmo obpatlats
ocoboe BHMUMaHMWe Ha criepytoLlee:

*  MpUBOA He AOIKEH NPOM3BOAWUTL YPE3MEPHBIX LLYMOB,
PbIBKOB 1 BUBpaLmii;

*  Benu4MHa TOKa 3MEeKTPOABUraTens He JOMKHA NpeBbIWaTh
HOMMWHANBHOTO 3HAYeHUs;

*  NpaBWNbHOCTb OTODPaXEHWS MHAMKALMW WU 3HAYEHWI Ha
auennee.

Mocne ycnewHoro ocyLiecTBrneHWss NpobHOro 3anycka Ans MonyyYeHust
XKernaembiX XapakTepucTuK MpuMBOAa crnedyeT OCYLUECTBUTb HACTPOWKYy BCEX
napameTpoB paboTbl npeobpasoBarensi.

Kak npu ckansipHOM, Tak U Npy BEKTOPHOM peXMMe YNnpaBreHUs! AOMKHbI
ObITb BBEAEHbl AaHHble C MacnopTHoW Tabnuukv anekTpogsuratens. Ans
OanbHeunwwen HacTpowku cregyeT Ucnonb3oBaTtb Tabnuuy yHKUMOHAMNbHBLIX
napameTpoB (cm. enagy 6.3 [Napamempbl MeH po2pamMmMupo8aHuUs).

4.3 UpneHTudmkauma napameTpoB 3rneKTpoaBuraTens (aBToHacTpounka)

Pexvm BEKTOPHOro ympaBneHWst C Pa3oMKHYTbIM KOHTYPOM CTpOUT
MaTemMaTu4eckylo Moaenb NOAKNIoYaeMOoro aneKkTpoasuraTens Ha OCHOBaHUU
BBEAEHHbIX MapameTpoB. YToGbl MOMy4UTb BbLICOKYIO MPOWM3BOAWUTENHLHOCTH
3NeKTpoABUraTens U onTMMarbHble XapakTepUCTVKK ynpasneHus, TpebyeTtcs
nonyyYvMTb TOYHble MapameTpbl YynpaBnsieMoro 3anekTpoasuratens. [Ons
obneryeHuss [OaHHOW 3agayv  WCnomnb3yeTcs  OYHKUMS  MaeHTUdMKaumm
napamMeTpoB 3NeKTPOABMraTens.

OTanbl Npu  BbLIMOMHEHUW unAeHTMdUKauMmM (Ha npuMepe HacTpoek
anekTpoasuratens 1):

1. BblbpaTb UCTOYHMK KOMaHA nycka/octaHoBa (P0-04=0) — ynpaBneHue

C naHenu;
2. 3artem BBeCTU criegytoLye napameTpbl B COOTBETCTBUM C MACMNOPTHOWM
Tabnunykon anexkTpoaBuraTens:
-P4-01 — HoMMHanbHasa MoLHOCTL anekTpoasuratens 1 (kBT);
-P4-02 — HomuHanbHoe HanpsbxeHve anekTpoasuratens 1 (B);
-P4-03 — yncno nontocos anektpoasuratens 1;
-P4-04 — HomMuHanbHbIN TOK anekTpoasuratens 1 (A);
-P4-05 — HoMmuHanbHas yactoTta anekTpoasuratens 1 (Mu);
-P4-06 — HomMnHanbHas ckopocTb anekTpoasuratens 1 (06/mMmuH).

Mpeobpasosatenn uactoTel cepun INPRIME MX wumetoT gBa Tuna
naeHTudukaummn. Beibop Tvna naeHTUdUKaLmn 3aBUCUT OT TEXHOMOMMYECKUX
YCroBWIA:

A) Ecnum Harpyska MoxeT OblTb MOMHOCTbIO CHSITa € Bana
anekTpoasuraTens, crnegyeT BblbpaTb «2» B napametpe P4-00 (nonHas
OVMHaMuyeckas uaeHTudwvKaums), NoaTBepauTb BblbOp, a 3ateM HaxaTtb
«MYCK» Ha naHenu ynpaBnenus. [locne atoro [Y  3anyctut
anekTpoABuratens Bnepes v Hasad, Npov3BedeT YCKOpeHue 1 3amenneHue.
Mpouecc MoXeT ANUTLCA OKOMO ABYX MUHYT, mocne Yero MY npekpatut pabory.



B pesynbTaTte ngeHtudukaumm 6yayT paccuutaHbl crefytolime napaMmeTpsbi:

- P4-07 (Tok xonoctoro xoga anektpoasuratens 1);

- P4-08 (conpoTuBneHne ctatopa anekTpoasuratens 1);

- P4-09 (conpotuenexne potopa anekrpoasurarens 1);

- P4-10 (B3avMHas MHOYKTVBHOCTL cTatopa 1 poTtopa anekTpoasuratens 1);

- P4-11 (MHOyKTMBHOCTL paccesHWs ctatopa n poTopa anekTpoasurarens 1).

B) Ecnn Harpyska He MoXeT ObiTb MOMHOCTBIO CHSATa C Bana

anekTpogsuratensl, Bbibpatb «1» B napametpe P4-00 (ctatuyeckas
naeHTuukaums), nogTBepanTb BbIOop, a 3ateM HaxaTb «[MYCK» Ha naHenu
ynpasnexus, nocrne atoro [M4 aBTOMaTU4YECKM BBLIMOMHUT U3MEpPEeHMne
crnepyoLMx napameTpoB, He 3anyckas aneKTpoasuraTens:

- P4-07 (Tok xonocToro xofa anekrpogsurartens 1);

- P4-08 (conpoTtuBneHune ctaTtopa anektpoasuratens 1);

- P4-09 (conpoTuBneHne potopa anektpoasuratens 1).



naBa 5. BcTtpoeHHas naHenb ynpaBneHUs U akceccyapbl
5.1 OnucaHme n pyHKLUMOHaNbLHOe Ha3Ha4YeHUe NaHenm ynpasBneHus

MaHenb ynpaBneHns nMeeT Aucnen, KHOMKW ynpaBneHust U NoTEHLMOMETP.
[vcnnen nokasbiBaeT MEHIO HAcTPOWKM MapameTpoB U pas3nu4yHble paboune
COCTOSIHUS. KHOMKM 1 MoTeHUMoMeTp — UWHTepdeic CBA3W Nonb3oBaTens u
npeobpasoBatens uyactotbl. [Ona cepum INPRIME MX npegycmoTtpeHa
[OBYCTPOYHas NaHernb yrnpaBreHus:

8.8.8.8.8.

CBETOOVNOAb! e PABOTA BNP, PEBEPC
[ucnnen

8 . 8 . 8 . 8 . 8 .

NOKANVAWCT owm
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KHOMKA MEHIO s

€ TONYKOBbLIN PEXUM

KHOMKa NycKa  se— <¢—  KHonka ocTaHoBa

!

KHorka nepeknioyeHus
mexay paspsaamm

PucyHok 5.1 — ©yHKUMM KHOMOK M CBETOAMOLOB NaHenu ynpaeneHus
INPRIME MX



Tabnuua 5.1 — OnuncaHve KHOMOK NaHenu ynpasrneHua n ceetognoanos

HasBanue

Onucanune cyHKUMK

MEHIO

Bxog B MeHI0 NapaMeTpoB, BO3BPAT B NPeablayLUNA YPOBEHb MEHIO.

@ (notenuvomerp)

Haxatue: BBOJ 1 noATBepXXaeHue BBoA4a NapamMeTpoB.
BpalleHune: npu BXoae B MEHI0 — HaBuraLmsi o MeHto, B pexvme
ynpasreHus — USMeHeHne OI'IOpHOVI 4acToThbl.

PexXvM MOHUTOPWHra: NPOKPYTKa 0ToBpaxeHUs AaHHbIX. Bo Bpems
HacTPOWKN NapamMeTpPoB: 3MEHEHUE Kypcopa.

PaGota

nycK KHonka 3anycka M4.

CTOon/CBPOC OcrtaHoB N4, c6poc ownbok.
MHorodyHKUMoHanbHo kHonke TOJIY. MoxHO 3agaTb o4Hy U3
yeTbIpex (yHKLWIA (3HaYeHne No ymonyaHumio — 3):
0: TonukoBOe BpaLLeHne Brepes.

TONu 1: \ameHeHVe HanpaBneHus 3aJaHuns 4acToTbl. [JeNcTBYET TONbKO Npu

Eblﬁope naHenu ynpasreHus B Ka4yecTBe UCTOYHUKA KOMaHA.
2: OBpaTHbI TONMYKOBBIN PEXUM.
3: MNepeknoyeHne NCTOYHMKA 3a4aHNs YacToThbl Ha NaHenw.

Bkn: MY B cocTosiHum paboTbl;
Bobikn: MY B cocTosiHUM OCTaHOBA;
Muraxue: M4 B pexuvme cHa.

Tok./auct

Bkn: 3anycK 1 oCTaHOB NPON3BOANTCA C KIeMm;
Beoikn: 3anyck n oCTaHOB NMPOU3BOANUTCA C NaHenun ynpasneHus;
MuraHue: 3anyck 1 ocTaHoB npoussoauTcs Yepes Modbus RTU.

BNP

Bkn: BpalLeHvie B o6paTHOM HanpasneHum (pesepc);

Bbikn: BpalleHve B NpsiMOM HanpasneHum (Bnepea);

MwraHue: Npou3oLLNIO BKITIOYEHWe peBepca Npu YCTaHOBMNEHHOM
3anpeTe 06paTHOro BpaLLEeHNsI.

Ou/m.

Bkn: ynpaBneHve no MOMeHTY;
MwuraHue: npouecc naeHTUUKaLUM/CoCTosIHUE OLIMGKN.

INSTART®
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5.2 Oucnnen

B coctosHum pabotbl unu octaHosa MY ceeTognodbl NaHenu ynpaeneHns
oTOGpaxaloT pasnuyHble COCTOsHUA npeobpasoBaTens (cm. Tabnuuy 5.2). B
napametpax P7-29 (napameTpbl oTobpaxeHus B pexume paboTel) u P7-30
(napameTpbl oToBpaxeHUss BO BpeMsi OCTaHOBa) MOXHO BblbpaTb Tpebyemble
nokasatenu gns otobpaxeHusi Ha aucnnee. KHonka «BBO[M» mcnonb3yetcs
05151 CMeHbI nokasaTtenen.

Tabnuua 5.2 — OTobpaxeHune nokasaTenen Ha gucnnee M4

Kop Ha gucnnee 3HayeHue
H OnopHas YacToTa
F Paboyas yactota
A BbixoaHo# Tok
u HanpsikeHue 3MT/BbIXOAHOE HaNpsikeHne
n CKOpOCTb BpaLLeHUs SMeKTpoABUraTenst
o BpaluatoLmit MOMeHT

B pexume MOHMTOPUHra Ansi OBYCTPOYHOrO MEHI0 €CTb BO3MOXHOCTb
3aKpenUTb OAWH U3 NapamMeTpOB MOHUTOPUHIA Ha HWDKHEW CTpoke Auchres.
[Ona atoro npu NponucTbiBaHUM NapaMeTpoB MOHUTOpWHIa (kKHomka >>) Ha
OCHOBHOM [MCMfiee HyXHO 3axaTb noTeHuuomMeTp. [locne BKMOYEHUs
3efIeHOro0 CBETOAMOAA Ha avcnnee napameTp GyneT ycrtaHoeneH. OH Gyoet
NOCTOSIHHO OTOBpaXxaTbCsi BO Bpems paBoThbl Unu ocTaHoBa. B BepxHeli cTpoke
no-npexHemy 6yfeT BO3MOXHOCTb NepekIioYeHst Mexay napaMmeTpamMi.



5.3 [lononHuTenbHbIEe akceccyapbl

Ona cepumn INPRIME MX npegycMoTpeHa HOMeEHKNaTypa akceccyapos,
ykasaHHas B Tabnuvue 5.3.

Tabnuua 5.3 — Akceccyapbl cepumn INPRIME MX

Brelunnii Bug, O6o3HaueHne OnucaHune
LED-naHenb ynpaBneHusi (NTOAXOAWT Ansi BCEro
INMX-KP-LED | mogenbHoro psiaa INPRIME MX co craHaapTHon
cTeneHblo 3awumTsl IP20)
PycckosizbluHas LCD-naHenb ynpasreHusi (CoBMECTMMA CO
INMX-KP-LCD | Bcem MogenbHbIM psigoM INPRIME MX co ctaHaapTHOM
cTeneHblo 3awuTsl IP20)
INMX-KP-LCD BbiHocHas pycckosidbivHas LCD-naHens ynpasneHus co
P65 cTeneHblo 3awuTsl IP65 (coBMecTMa co Bcem
mMogenbHbIM psiaom INPRIME MX u INPRIME MX IP65)
[E)
INMX-KP-LED BblHocHas LED-naHenb ynpaBneHusi Co CTEMNEHbIO 3alLmThbl
P65 IP65 (coBmecTma co Bcem MoaernbHbIM psigom INPRIME

MX v INPRIME MX 1P65)
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MoHTaxHas pamka ana BbIHOCHOW NaHenu ynpaesneHusa

INMX-MF INMX-KP-LED

Mop,ynb ANA yCTAaHOBKWU NnaT paclunpeHus. BoamoxHa
yCTaHoBKa 0 3 NNaT pa3HbIX TUMOB (NOAXOAUT ANs BCETO
MogenbHoro psiga ¢ IP20 n mogeneit ¢ IP65 4
Tunopasmepa u ganee)

INMX-Ecard

Mogaynb co cTeneHbto 3awwmThl IP65 ans yctaHoBku nnat
pacLumpeHusi. BoamoxHa yctaHoBKa 10 3 nnat pasHbix
TMNoB (noaxoauT Ans mogenen ¢ IP65 ao 3 Tunopasmepa
BKITIOYUTESIBHO)

INMX-Ecard I1P65

YanuHuTenbHbIi kabenb Ans naHenu ynpasneHus

IN-£C (annHa ot 1 go 10 meTpoB ¢ warom 1 meTp)

MOHTaXHbI KOMNMEKT, BKMOYatoLLWiA B CE6S MOHTaXHYO

pamKy Ans BbIHOCHOW naHenu ynpaeneHust INMX-KP-
INMX-MK LED v yanuuutenbHblin kabenb IN-EC (ot 1 go 10 m).

B KOMMMeKT NocTaBKu BXOAUT MOHTaXHbI KOMMMEKT C

kabenem gnuHomn 2 m

B KOMNNeKT NoCcTaBKv BXOANT MOHTaXHbI KOMMNEKT ¢ kabenem AnvHON 2 M,
BblHOCHas naHenb ynpasneHns INMX-KP-LED, moaynbk Ans nnat paclumpeHust
INMX-Ecard.

BctpoeHnHas naHens INMX-KP-LED (pucyHok 5.2) siBnsieTcst BeIHOCHOW. OHa
rno3BonseT OCYLEeCTBNSATb nporpammupoBaHve [1Y, 3anyck, ocCTaHoB,
perynupoBaHne 4acToTbl U1 MOHUTOPUHI NapameTpoB, UMEET CTEMNeHb 3aLluThbl
IP31.
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PucyHok 5.2 — MaHenb ynpasnexust INPMX-KP-LED

Tabnuua 5.2 — Paamepbl naHenu INMX-KP-LED

HanmeHoBaHue L, mm B, Mmm I, Mm 1, mm

INMX-KP-LED 73 100 31 17.8

5.3.1 BbIHOCHbIe naHenu ynpaBneHus (onuusi)

Ona nporpammuposaHus MY OOCTynHblI crneytolime BbIHOCHbIE MaHenu
ynpasreHus:

= INMX-KP-LCD — »KK-naHenb C pyCCKOSi3bl4HbIM [MWCMNEEM, CTeneHb
3awmTbl 1P42.

= INMX-KP-LED IP65 — LED-naHenb co cBeTOAMOAHbLIM AMUCMIIEEM U
MOBbILLEHHOW CTeNeHbo 3awWwmnThl IP65.

= INMX-KP-LCD IP65 — >XK-maHemnb C pyccKos3blMHbIM AuCnneeMm u
MOBbILLEHHOW CTeNeHbo 3awmnTbl IP65.

MaHenn ynpaBneHusi COBMECTMMbI CO BCEM MoaernbHbIM psgom INPRIME
MX n INPRIME MX IP65.

YcTaHoBOYHbIE U rabapuTHble pa3mepbl ykasaHbl Ha pucyHkax 5.3-5.5 u
Tabnuue 5.3.



i
PucyHok 5.3 — Maxenb ynpasneHust INPMX-KP-LCD
= I I
= ® a

PucyHok 5.4 — MNaxenb ynpasneHusi INPMX-KP-LED IP65
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PucyHok 5.5 — Maxenb ynpasnexnus INPMX-KP-LCD IP65
Tabnuua 5.3 — NabapuTHble 1 yCTaHOBOYHbIE Pa3mMepbl BbIHOCHbIX
naHernewn ynpasneHus
FabapuTHble pa3mepbl, MM YcTaHOBOYHbIE pa3mepbl, MM
) w, mm B, MM I, MM w1, mm B1, mm r1, mm d
INMX-KP-LCD 73 100 26,5 - - 17,8 -
INMX-KP-LED IP65 86 141 24 65 120 11,8 45
INMX-KP-LCD IP65 86 141 24 65 120 11,8 45
INSTART® 64




5.3.2 MOHTaXHbIN KOMNNEKT

MoHTaxHbIn komnnekT noaxoaut anst naHenen INMX-KP-LED n INMX-KP-
LCD, Bkmtoyaer B cebsi MoHTaxHyl pamky INMX-MF gna naHenun w
yANUMHUTENbHbIN kabenb IN-EC (1-10 m).

PucyHok 5.6 — MoHTaxHbIM komnnekT INMX-MK u yepTexx MoHTaxHon pamku INMX-MF

Tabnuua 5.4 — Paamepbl MOHTaxHoM pamku INMX-MF

HanmeHoBaHue W, mm B, Mm I, Mmm 1, mm B1, mm M, mm

INMX-MF 70 116 18 64 110 16
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5.3.3 YAnNuHuTenbHbIN Kabenb

OTOenbHO MOXHO NpuoBpecTn yAnMUHUTENbHbIA Kabenb anuHon o 10
METPOB Ans NaHenu ynpasreHusi.

PucyHok 5.7 - YanuHutenbHbin kabenb IN-EC
5.3.4 Moaynb ana nnat pacwupenus INMX-Ecard n INMX-Ecard IP65

INMX-Ecard cnyxuT gns yctaHoBK/ nnaT pacluMpeHns 1 NOAKMIoYEeHNs nx
K npeobpasoBaTento yactotbl INPRIME MX. Ons TunopasmepoB 1-4 aTOT
MOAdynb yCTaHaBnuBaeTCcs CcHapyxu (puc. 5.5), ans wmogenen ot 5
TMnopasamepa — BHyTpM npeobpasoBaTtensa u4acTtotbl (puc. 5.6), aT0
HeobXxoAnMO yunTbIBaTh Npu pacyeTe rabaputHbix pasmepos MM4.

Ona mopenen INPRIME MX IP65 (Tunopasmepbl 1-3) TpebyeTtcs moaynb
INMX-Ecard IP65, T. k. oH kpenuTca cHapyxu MN4Y. Ana mogenen INPRIME MX
OT 4 TMnopa3smepa NoaxoauT ctaHaapTHbIN Moaynb INMX-Ecard.

PucyHok 5.8 — HapyxHasi yctaHoBka mogynsi INMX-Ecard



PucyHok 5.9 — BHyTpeHHsAs ycTtaHoska mogyns INMX-Ecard

BHewHwui Bua v rabapuTtHble pa3mepbl Mogynei nokasaHbl Ha pUCyHKe
5.10, Tabnuue 5.5.

INMX-Ecard INMX-Ecard IP65

PucyHok 5.10 — Mogynb INMX-Ecard n INMX-Ecard IP65

Tabnuua 5.5 — MabapuTHble 1 ycTaHOBOYHbIE pa3Mepbl Mogyns INMX- Ecard
1 INMX-Ecard IP65

FaGapuTHbIe pa3mepbl, MM

YcTaHOBOUHblE pasmepbl, MM
HanmeHoBaHue
w B r wt | Bt | M
Moayne INMX-Ecard 99 131 342 95 - 255
Mogyns INMX-Ecard IP65 136 220 70 58

Ona nonyyeHuss 6onee noppobHoi MHpopMaumm o6 yctaHoBke nnaT
pacwmpeHusi B moaynb INMX-Ecard cm. eiasy 9.
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maBa 6. MeHo nporpaMmmupoBaHusi

MeHto nporpaMMmnpoBaHusi MoXeT BbITb U3MEHEHO KaK B peXMMe OCTaHoBa,
TaK 1 B pexumMe paboThbl.

6.1 HaBuraums n pegakTMpoBaHue napaMeTpoB B MEHIO

MeHlo nporpamMMMpoBaHMsa UCMONb3yeTcs AN MPOCMOTPa U U3MEHEHUS
napameTpoB, onpegensiolmx paboty npeobpasosaTens YactoTbl. [Ana goctyna
K MEHIO MPOrpaMMMUPOBaHUS Ha FMIaBHOM 3KpaHe HaxmuTe KHomky «MeHio». B
npeobpa3osatene YactoTtbl cepum INPRIME MX ncnonbsyeTtcs TpexypoBHeBas
CTPYKTYpa MEHIO AN HAaCTPOWKN NapamMeTpoB.

Mpynna dyHKUMOHAMbHBIX MNapamMeTpoB (MEHI0 MEepBOro YpOBHS) —#
napameTp (MEH0 BTOPOro YPOBHS) —#*  3HayeHWe napamerpa (MEHI0 TPeTLEero
ypoBHS1). Huke NprBeaeHbl cxeMa U HaBurauust no MeHHo NporpaMMUpPOBaHKS:

50.00 ITudpooit aucrueit
A

v

MeHr10 1epBOro YpOBHA Fm

II3MeHeHHe TPYyNITBI TapaMeTpoB

I3MeHeHHe TapameTpa

MeHIo TpeThero ypoBHs 050.00

II3MeHeHne 3HAUEHHS nmapameTpa

PucyHok 6.1 — Cxema HacTpOWku napameTpoB MEHIO

HaBwuraums no meHto nporpaMmMunpoBaHunA:

. HaBuraumm mexay rpynnamy napameTpoB MeHI0 NporpaMMmnpoBaHus
OCYLLECTBIISIETCA MNPV MOMOLLM BpaLLeHVs NMOTEHLMOMETPa BMpaBo U
BIEBO;

. BBog ocywlecTBnsieTcs nNyTem HaxaTus Ha NOTEeHUMOMETP, Ans
BO3BpaTa B npeablayLliee MeHI0 ucnonb3ayeTcst KHomnka «MeHo».

Monb3oBaTenbLckoe MeH MOXHO HacTpouTh B rpynne Bl

MpeobpasoBatens  4acToTbl  NpedocTaBnsieT  nomnb3oBaTtento 31



HacTpauBaeMbln (PyHKUMOHAMNbHBIV Ko, OTO NO3BOMNSAET Co3AaTh NepcoHanHoe
MeHI0 ANns BbICTPOro focTyna k Hanbonee YacTo UCNONb3YEMbIM UM BAXKHbIM
napameTpam A Ux NpPoCMoTpa U UBMEHEHWS.

Mocne HacTpoWwkn kogoB B rpynne B1, OoHM CTaAHOBATCA AOCTYMHbI B
cneunanbHOM Mob30BaTENbCKOM MEH. YTOOblI BOWTW B MOMb30BaTENbLCKOE
mMeHio «—USER» Heobxogumo B napametpe B0-03 ycTaHOBUTH 3HaueHve
«1», mocne 4ero BbIATM B PEXWM MOHUTOPUHra. MeHI0 OTKpblBaeTCA npwu
MOMOLLM HaXaTusi Ha MOTEHUMOMETP B TeyeHue Tpex cekyHA. Kak Tonbko
nosButca Hagnucb «—USER», MeHio MOXHO ucnonb3osatk. [Ana Bbixoaa v3
Nonb30BaTENLCKOrO MEHIO, HYXXHO elle pa3 BbIATU B PEXUM MOHWUTOPWUHra 1
yAepXuBaTb NOTEHUMOMETP B TedeHne Tpex cekyHa. CHavana N4 nepeviget B
MeHo «-NOTF», HyxHO noBTOpWTL AevcTBue, MY neperiget B 6a30Boe MEHIO
napametpoB («-BASE»). Ecnn pganee meHio He OyaeT ucnonb3oBaThCs,
BEpHYTb 3HayeHne BO-03=0.

B nonb3osaTensckoM MeHto Kaxabin napameTtp ot B1-01 go B1-31 aBnsetca
«SAPSIbIKOMY», KOTOPbIN CCbINAeTcs Ha Nobon Apyron (OyHKLUMOHAMbHBIA KOA
npeobpasoBarensi.

CumBon «u» B Havane (Hanpumep, uP0-03) yka3biBaeT, 4TO 3TO
nonb3oBaTtenbckasi ccbinka. OcTtanbHas 4YacTe koga (Hanpumep, PO0-03)
yKa3blBaeT Ha LieneBol napameTp, KOTopbI ByaeT oTKpblBaTbCS Npu BuiGope
3TOTO MyHKTa B NOMb30BATENLCKOM MEHIO.

3HaueHne uP0-00 o3Ha4aeT, YTO AaHHbIA «CMOT» MYCT U He CCblNaeTcs HU
Ha Kakon napamertp.

MeHI0 M3MeHeHHbIX napaMeTpoB oOTobOpaxaeT BCe W3MEHEHHble
napameTpbl B nMpoLiecce nporpaMmmpoBaHns ycTpoinctaa. OHO AOCTYNHO nocre
ycTaHoBku B0-03 = 1. [1ns OTKPbITUS MEHIO HYXXHO BbINTU B PEXUM MOHUTOPUHIa
N HaxaTb Ha MOTEHUMOMETP B TeyeHue Tpex cekyHa. CHayana nosBuTcs
HaAnNUCb «—USEr-», HY)XXHO CHOBa HaxaTb W yAepXuBaTb MOTEHLMOMETp B
TeyeHue Tpex cekyHa. MY nepeviget B mMeHio «-NOTF-», B koTopom OyayT
oTobpaxaTbCa 3MEHeHHbIe napameTpbl. [ns oTobpaxeHns HyXHO NoaoXaaTh
[0 ABYX MVHYT, Noka cuctemMa obHOBUT AaHHble.

[Ins Bo3BpaTa B rMaBHOE MEHIO BLINTW B PEXVM MOHUTOPVHIa U yaepxXuBaTb
NoTEHUMOMETP B TeuyeHue Tpex cekyHa. Y nepenpgetr B 6a3oBoe MeHio
napameTpoB («-BASE»). Ecnvu panee meHio He OygeT wcnonb3oBaThbes,
BepHyTb 3HaveHune BO-03 = 0.

6.2 3awmTa AaHHbIX Naponem

MeHlo nporpaMMMUpOBaHUst MOXET ObiTb 3aGrOKMPOBaHO Anst TOro, YToObI
3anpeTuTb  HexernaTtenbHblM  MONb30BaTeNsIM  U3MEHsSITb  NapameTpsbl.
BrokupoBka Ha 3anucb napaMeTpoB yCTaHaBnMBaeTcs napameTpoMm P7-49,
KOTOPbINA MO3BOMSIET YCTAHOBUTL Maporlb Ha MEHIO MporpamMmupoBaHnust. Ons
aToro B napametpe P7-49 HeoGXoAMMO YCTaHOBWUTb 3HauyeHue, OTINYHOE OT
0 n HaxaTb Ha kHonky «BBO[» (HaxaTve Ha noTeHumomeTp). BeegeHHoe
3HayeHne OyaeT naponem nonb3oBatens. [lpu Bbixoge W3  MEHIO
nporpamMM1poBaHu1si naponbHas 3aluTta 6yaeT aktueuposaHa. MNpu NoBTopHOM
HaxaTtum Ha kHonky « MEHKO» Ha ancnnee otobpasutcs «0. 0. 0. 0. 0.». Tenepb



npu nepexoge B MeHI0 MNporpaMmupoBaHus npeobpasoBaTenb 4acToTbl
CHavana 3anpocuT BBOZ Naporsi, yCTaHOBIIEHHOTO paHee B napametpe P7-49.

* lna TOro, 4TOObI OTMEHUTb ONOKMPOBKY NapameTpoB, B
napameTtpe P7-49 HyxHO ycTaHoBUTb 3HaveHue «00000».

*Ecnm Bbl  3a6bliv  naponb, 06paTtMTECL B TEXHWUYECKYID
nopgaepxky INSTART.

D

6.3 MapameTpbl MEHIO NPOrpaMMUpPOBaHNA U UX onucaHme

B N4 cepum INPRIME MX napameTpbl CrpynnupoBaHbl Mo (oyHKUMOHaNbHOMY
Ha3HaYeHWI; BaXKHO NMOMHUTb:
1. Homep rpynnbl COOTBETCTBYET MEHIO NEPBOrO YPOBHS;
2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;
3. HazHaueHue cTonbuoB Tabnumubl yHKUMOHANbHbIX NapaMeTpoB:
1-1 cTonbeu, «PyHKUMOHANBHbIV KOA», COOEPXKUT HOMEp NapameTpa;
2-1 cTonbeu, «Ha3BaHue yHKUMMY» COOEPXKUT KpaTKoe onucaHue yHKLMK;
3-1 cTonbel, «[mana3oH HacCTpoWkuny», 0603Ha4YaeT AONYCTUMbIA AManasoH
3Ha4YeHun napameTpa;
4-1 cronbeu, «3aBoackoe 3HAYeHME» — UCXOOHOE YCTaHOBIIEHHOE
3Ha4eHue;
5- cronbeu, «W3ameHeHue», 06O3HAYaeT YCMNOBUSI W3MEHEHUS WUnn
OTCYTCTBME BO3MOXHOCTM M3MEHEHUs1 aHHOro napameTpa. Hwke nogpobHo
onncaHbl YCroBHble 0603HaYeHUs:
«o»: [JaHHbIN napameTp MOXeT ObiTb U3MeHeH, koraa N4 HaxoauTcs kak B
pexrMe OCTaHOBa, TaK U B pexume paboTsl;
«m»: [laHHbIN napameTp MOXeT ObiTb M3MEHEH Tonbko Torga, korga M4
Haxo4WTCs B PEXUME OCTaHOBa;
«eox»: [laHHbI NapameTp SBMSETCS NapaMeTPOM MOHUTOPUHIA (MUCMNOoSb3yeTcst
15t TPOCMOTpa U HEe MOXET ObITb U3MEHEH);
«#»: [aHHbIn napameTp MOXeT OblTb M3MEHEH TOMbKO chneuvanucTamu
CEPBUCHOW CITyXObl.



Fpynna P0: OcHOBHbIe NapamMeTpbl

DyHKLMO- 3aBog.

M HassaHnue HKUMK Mana3oH HacTPOWKM WUsm.
HanbHbIN KOO ¢y u n P 3Hau.
P0-00 Bepcwus nporpammHoro - XXX XX .
obecneyeHus

Bepcusa nporpammHoro obecneyeHnst MOXeT BbITb TONBbKO npocMoTpeHa, HO
He MOXeT ObITb N3MeHeHa.

DyHKLMO- Hassanue o o 3aBop.
o ManasoH HaCTPOMNKM U3m.
HanbHbIN KOO byHKUMN 3Hau.
P0-01 Twvn Harpy3kn 0: Tvn G (HarpysKu C NOCTOSIHHLIM 0 []

KPYTSILLUM MOMEHTOM)
1: Tun P (Harpy3ku c nepemMeHHbIM
KPYTSILLYM MOMEHTOM)

[HaHHbIN napameTp BbibMpaeTcst Nof HeOOXOAMMBIN TUM HArpy3Ku.

0: [Ins Harpy3oK € NOCTOSIHHbIM KPYTALMM MOMEHTOM.

Mcnonb3yeTcs ¢ Harpy3kon C MOCTOSIHHBIM KPYTALMM MOMEHTOM. B aTtom
crnyyae BenuMYMHa MOMeEHTa, HeobxoauMMOro Ans NpuBEAEHUS B AeicTBue
Kakoro-nmbo mexaHu3ma, MOoCTOsIHHa HEe3aBMCUMO OT CKOPOCTM BpaLLEHMs.
Hanpumep, KoHBerepbl, 3KCTPyAEPbI, KOMMPECCOPbI, CKBXKUHHbIE HACOCHI.

1: InA Harpy3oK ¢ nepeMeHHbIM KPYTALUM MOMEHTOM.

Wcnonb3yeTcs ¢ Harpy3ko C NepeMeHHbIM KPYTALWWM MOMEHTOM. JTOT
MOMEHT MMEET OTHOLUEHME K Harpy3kam, Onsi KOTOpbIX TpebyeTcsi HWU3Kuin
BpaLlaloLMii MOMEHT MpW HWU3KOW 4acToTe BpaLLEHWsl, a NpU yBEMUYEHUU
CKOpPOCTM BpalleHusi TpebyeTcs 6Gonee BbICOKMIA BpallaloLMii  MOMEHT.
TUNUYHBIM NPMMEPOM TaKOTO pPeXMMa SIBNSIOTCSA HACOChI.

Hacocbl ¢ BbLICOKMM MyCKOBbIM MOMEHTOM Heobxooumo noabupartb Mo
obwenpombiwneHHomy pexumy (G); K TakMum Hacocam MOXHO OTHECTU
CKBaXWHHbIE HACOCbl, HACOChI AJ1s1 MEPEKAYKN BSI3KUX XWUAKOCTEN, BaKyyMHble
Hacocbl.

DyHKUMO- Ha3sanue o 3aBop.
L [unana3oH HacTpoukun WUzm.
HanbHbIA koA pyHKUMKN 3Hau.
P0-02 HomuHanbHbIi 0.1 A ~3000.0A BasvonT .
Tok MY or
Mopernv

P0-02 oToGpaxaeT HOMWHambHBLIA TOK nNpeobpa3oBaTensl 4YacToTbl.
MapameTp MoxeT BbITb MPOCMOTPEH, HO HE MOXET ObITb NU3MEHEH.



DyHKUMO- Hassanue o 3aBoga.
YHKY [nana3oH HacTPOMKK A

o WUam.
HanbHbIN koA hyHKUMM 3Hau.

P0-03 Pexum EnvHuubl: 2 [
ynpaeneHus u un | 1: BeKTOpHbIN C pasoMKHYTbIM
anekTpoasuratens | koHTypom (SVC, 6e3 gatunka

obpaTHoii cBs3m)

2: CkansipHbii (U/f)

3: BEKTOPHbIN C 3aMKHYTbIM
koHTypom (VC, ¢ gaTumkoM
obpaTHoW cBs3n)

Lecatku:

0: ACVUHXPOHHBIV O]
1:CuHxpoHHbIN O[] ¢ MM

Pa3psig eamnunu: BeIGOp pexumMa ynpaBneHus.

1: BekTOpHOE ynpaBrieH1e ¢ pa3OMKHYTbIM KOHTYypoM (SVC).

YnpaBneHve anekTpoasuraTenem ocyllecTnsietcs 6e3 gatyvka obpaTHow
cBsA3N (3HKkodepa). [aHHbI MeTon NPUMEHUM K TakMM Harpy3kam Kak CTaHKu,
LleHTpI/Id)yFVI, BOJ104UIIbHbIE CTAHKN U NNTbEBbLIE MALUUHbI.

lMpumeyvaHuve: npu BbibOpe 4aHHOrO MeToda k NpeobpasoBaTento 4YacToThbl
MOXET ObITb NOAKIKOYEH TONMbKO OAUH SneKkTpoaBuraTenb.

2: CkansipHoe ynpaBneHue (U/f).

[aHHbIi MeToA ncnonb3yeTcs B GONbLUMHCTBE CMy4YaeB B BEHTUNSATOPHbIX
1N HaCOCHbIX NpuBoAax, a TaKke B TeX cny4asx, rae oguH npeoGpasoBaTenb
4YacToTbl YNpaBnseT HECKONbKMMW 3MeKTpoaBUraTensmMu.

3: BekTopHOe ynpaBreHue ¢ 3aMKHYTbIM KOHTypoMm (VC).

YnpaBneHne 3anekTpoABuraTenem OCYLLECTBSIETCA C NMOMOLLbI AaTyvka
obpaTtHov cBsi3n (9HKogepa). Ons peanusauum JaHHOrO MeTofa 3HKoaep
AOJKeH ObITb YCTaHOBMNEH Ha Balny oanekrpoapuratena W MNOAKMKYEH K
nnate pacwuperuss PG, cooTBeTCTBytOLEN TUMY 3HKoAepa. [aHHbIi MeToa
ucnonb3yeTcst B crnyyasx, roe TpebyeTcs BbICOKOTOYHOE perynvpoBaHue
CKOPOCTU UNK KpyTALlero MoMeHTa, HanpumMmep, BbICOKOCKOPOCTHbIE NpuBOAbl,
nogbemHble kpaHbl. [pu Bblibope paHHOro meTtoda kK npeobpasosartento
4acToTbl MOXET ObITb NOAKNYEeH TONbLKO OAWH aneKkTpoaBuraTenb.

I'Ipvl NCNONb30BaHMN KaK BEKTOPHOro, TakK W CKandapHOro
— ynpasneHua Heobxoanmo BbINOJTHUTb I/I,D,eHTI/Id)I/IKaLWI}O
— napamMeTpoB aneKkTpoasurartens, 6oree TO4HOE ynpasreHue

MOXeT OCYLLEeCTBNATLCA TOJIbKO Nocre nosfyvyeHuna d)aKTVI‘-IeCKI/IX
napamMeTpoB UCMNOJSIb3yeMOro anekrpoasurartend.

Pasp;l,u, OECATKOB!: Bbl60p ThNa anekTpoasuratena:
0: ACI/IHXpOHHbII7I anekTpoasuraTeslb C KOPOTKO3aMKHYTbIM POTOPOM;
1: CMHXpOHHbIIZ anekTpoasuraTtenb C NOCTOAHHLIMU MarHUTamMmu.



DyHKLMO- Hassanue 3aBop.

o [Anana3oH HacTpoWkn WUam.
HanbHbIN koA chyHKUMK 3Hau.
P0-04 WcTouHMK KOMaHA 0: MaHenb ynpaenexHus 0 [ ]
nycka/octaHoBa 1: TepmuHan (knemmbl
ynpaeneHust)

2: MpoTokon cessn Modbus RTU

MapameTp 3agaeT WCTOYHUK KOMaHA nycka/ocTaHoBa npeobpasoBaTtensi
4acToThbl.

0: MaHenb ynpaBneHus

3anyck, oCTaHOB M peBepC OCYLLECTBASATCA C MOMOLLBI KHOMOK NaHenu
ynpaBreHus.

1: TepMmuHan (kneMmmbl ynpaBneHust)

3anyck, oCTaHOB, peBepc U Ap. PYHKUMM OCYLLECTBISOTCA C MOMOLLbIO
LMPOBLIX KNEMM YNpaBreHus.

2: NMpoTtokon cBsA3n Modbus RTU

3anyck, ocTaHoB, peBepc U Ap. (PYHKUUWM OCYLLECTBASIOTCA C MOMOLLbH
CEeTeBOro NpoToKona.

MHcopmaumio o yHKUMOHaNbHbLIX NapameTpax, CBA3aHHbIX C CETEBbIM
npokonom Modbus RTU, cv. 8 “pynna P8: [Mapamempbl KOMMYHUKaUUOHHO20
rnpomokosia Modbus RTU”. Mpotokonbl Profibus, Profinet, Canopen, Modbus
TCP/IP, Ethercat 4OCTYNHbI NPX NOMOLLM COOTBETCTBYIOLLMX NNaT pacLuMpeHuns
(cm. enasy 9).

DyHKLMO- HasBaHue o 3aBop.
. [nana3oH HacTPorkn Usm
HanbHbLIN KOA pyHKUMMN 3Hau.
P0-05 BasoBast yactoTta 0: Pabouasi yactota 1 []
npv 3agaHnm 1: OnopHas yactota

4acTOTbl C KHOMOK
naHenu BO Bpemsi
paGoTbl

OTa YHKUMSA AencTBUTENbHa TONbKO TOrAa, KOrda MCTOMHUK 3ajaHus
OMOPHOro CUrHana — KHOMKM NaHenu ynpasneHns (NOTEHLMOMETP) UK KNeMMbI
C PYHKUMAMN YBENMUYEHNS/YMEHbLLEHNS YacTOThl.

B 3aB1CUMOCTM OT yCTAHOBMEHHOrO 3HaYeHUs KoAa, yKka3aHHbIMW KHOMKaMu
(MM NOTEHUMOMETPOM) MOXHO KOPPeKTUpoBaTb  (MOBbLILLATL/MOHWXATb)
pabouyylo UM OMOpHyKo 4acToTy. Pasnnuma mexay OBYMSi HacTpoikamu
CTaHOBATCS 3aMeTHbIMM, Koraa npeobpasoBaTeflb 4acTOTbl HaxoAuTca B
npouecce pa3roHa Unu 3ameanieHus], korga paboyas 4actoTa OTMYaeTcs OT
OrMOPHOW 4acToThl.



®DyHKUMO- HasBaHnue o 3aBop.
L [nana3oH HacTPOMKKN Uzm.
HanbHbIV Kof, yHKUMK 3Hau.
P0-06 WcTouHMK 3apaHmnsa 0: KHonkv naHenu ynpasneHuns 1 []
YacToTbl A (6e3 coxpaHeHwWsi 3Ha4YeHust
OMOPHON YacToTbl NpU
OTKITIOYEHUN MUTaHUS)
1: KHonku naHenu ynpaeneHus (¢
PO0-07 WcToyHuk 3apaHuns COXpaHeHWeM 3Ha4YeHUs ONopPHOWA 0 n
YacToTbl B YacTOTbl MPY OTKIMOYEHUN

nuTaHus)

2: AHanorossbii Bxoa All

3: AHanoroBblIii Bxog Al2

4: MHOrocTyneH4aTbIi pexum

5: MpocTtown MK

6: MWA-ynpasnexne

7: NpoTokon ceasv Modbus RTU
8: BbICOKOYACTOTHbIN
nMnynbCHbIN BxoA HDI

9: KHOMKM naHenw ynpasnenus (¢
COXpaHeHNeM 3Ha4eHUst OMOPHOIA
4acTOTbl MPU OCTAHOBE).

«McTovHmnk yactoTbl A» SABNSETCA OCHOBHBbIM, a «MCTOYHMK YacToTbl
B» — BcnomoratenbHbIM UCTOYHMKOM YacToThl. KakgoMy UCTOYHMKY 4YacToTbl
OOIMKHO ObITb MPUCBOEHO YHUKANbHOE 3HaYeHWe, T € UCTOYHWKA He MOryT
MCMNonb30BaTh OAWH U TOT Xe KaHan 3agaHvs 4acToTbl.

Ecnn pgns kaHana «B» B KayecTBe WCTOYHMKA 3adaHWsi OMOPHOro
curHana ycraHoBrneH adanorosbeii BxoA (Al), ToO Auana3oH perynvmpoBku
ycTaHaBnuBaeTcs B napameTtpax P0-08 n P0-09.

0: KHonku naHenu ynpaBneHus (6e3 coxpaHeHUs 3Ha4YeHUs OMOPHOM
YacToTbl NPU OTKIMHOYEHNN NUTAHUSA).

HavanbHoe 3HaueHMe onopHon 4actoTbl — 3HaveHue P0-11 (onopHas
HayarnbHas 4YacToTa Mpu 3afjaHuM C KHOMOK MaHenu ynpaeneHus). OnopHoe
3HaYeHue YacToTbl MOXHO M3MEHATb MPU NOMOLLM BPaLLIEHUs NOTeHUoMeTpa
naHenu ynpaeneHvs 1 KNnemMm ynpaeneHus (pyHKUMS yBenuyeHve/ymeHblueHne
yactoTbl). locne OTKMYeHuss 1 MocrneayLwero Bo3oOHOBNEHNS MUTaHWA
OMOPHOE 3HaYeHne 4acToTbl BO3BpaLLaeTcs K 3HadeHuo PO-11.

1: KHonku naHenu ynpaBrneHus (C coxpaHeHMeM 3Ha4eHUsI ONMOPHOWM
YacToTbl NPU OTKIMIOYEHNUN NUTAHUS).

HavanbHoe 3HayeHwe onopHoW 4YacToTbl — 3HaveHue P0-11 (omopHas
HayarnbHas 4YacToTa Mpu 3afjaHuM C KHOMOK maHenu ynpaeneHus). OnopHoe
3HaYeHue 4acToTbl MOXHO U3MEHSITb MPU NOMOLLM BpaLLeHUst NOTeHUoMeTpa
naHenu ynpaeneHus 1 KNemMm ynpaeneHus (pyHKUMs yBenuieHne/ymeHbLLeHne
yacToTbl). MNocne oTkN4YeHWs 1 nocneayLlero Bo3obHoBNeHns nutanus MY
ByOeT ycTaHOBrEHa onopHas YacTtoTa, koTopasi 6blnia Ha MOMEHT OTKITHOYEHUS
nuTaHns.

2: AHanoroBbii Bxoa Al1. 3: AHanoroBbi Bxog Al2.

Mpn BbIOOpe OOHOrO M3 AaHHbIX 3HA4YeHW onopHas uvactota 6Gyder
yCTaHaBnMBaTbCA B 3aBMCMMOCTM OT 3HAYEHUss Ha COOTBETCTBYIOLLEM
aHanoroBom Bxoge. OuanasoH Al1/AI2 no HanpsixeHuto O ~ 10 B Ha Bxoge, no



Toky 0 ~ 20 MA. Bcero umeetcs 4 xapakTepucTUKM 3aBUCMMOCTW. [1Be 13 H1X
SABMSOTCS MPSIMbIMU, UMEKOLMMU 2 TOYKU AN U3MEHEHUS 3aBUCUMOCTM,
ocTaBlUMECH 2 — KpPUBbIE, KOTOpble UMeT 4 Touku. lMonb3oBatens MoOXeT
N3MEHATb 3aBUCMMOCTb OMOPHON YaCTOThbl OT BXOAHOTO CUrHana Ha aHanorosom
BXOAe npw nomolum napameTtpoB P5-15 ~ P5-24 u rpynnel PE. MapameTp P5-45
ncnonb3yeTtcs Ans Beibopa 0AHOro U3 YeTblpex HabopoB NapameTPoB KPUBbIX.

Korga Al1/AI2 ncnonb3yeTtcs B ka4ecTBe UCTOYHMKA 3a4aHWUs 4acToThl, ero
3HaveHwue cooTtBeTcTBYEeT 100 % OT MakcumanbHon YactoTel PO-14.

4: MHOrocTyneH4aTbIi peXum.

3agaHve COOTHOLLEHUS MeXAY 3adaHHbIM OMOPHBLIM CUTHANOM U 3agaHHOMN
YacToTou HeobxoaMmo HacTpouTb B rpynnax P5 n PC. Bcero moxHo 3agaTh 16
CKOpOCTEW, Kaxxaasi U3 KOTOpbIX COOTBETCTBYET ONpeaerieHHoN KoMbuHaumu,
COCTaBMNEHHON N3 pa3HbiX COCTOSIHWUIN 4 KNEMM MHOIOCTYNEHYaTon KOMaHabl.

5: MpocTtou MIK.

OnopHbIv curHan 3agaHus YactoTbl Y nepekntoyaeTcs no cryneHsam 1 ~ 16 ¢
3aAaHHbIM BpemeHeM paboTbl kaxxaow cTyneHn 1 ~ 16; cooTBeTCTBYIOLLIES BPEMS
pasroHa u 3ameanieHuns BolbnpaeTcsi U3 4 NnpeanoXeHHbIX BapuaHToB.

Bonee nogpobHo — cm. epynny PC.

6: NUA-ynpaBneHue.

lMpu BbIGOpe p[aHHOro 3HauveHus BbinonHsietcs [A[-perynupoBaHune
npouecca pabotkl MN4Y. Bonee nogpobHo — cm. epynny PA.

7: NMpoTtokon ceaA3n Modbus RTU.

3agaHne OMOpHOro curHamna BbINOMHSIETCS MO MPOTOKOMY CBS3N Yepes
perncTpbl ynpaeneHust.

MHdopmaumio o yHKUMOHAMNbHbLIX NapameTpax, CBA3aHHbIX C CeTeBbIM
npokonom Modbus RTU, cm. g “Ipynna P8: [Tlapamempbi KOMMYHUKaUUOHHO20
npomokona Modbus RTU”. Mpotokonsl Profibus, Profinet, Canopen, Modbus
TCP/IP, Ethercat 4OCTYNHbI NPY NOMOLLM COOTBETCTBYIOLLMX NNAT pacLuMpeHns
(enasa 9).

8: BbIcOKO4acTOTHbIN uMnynbcHbIv Bxoa HDI

OnopHasi yacToTa byfeTt yctaHaBnMBaTLCSA B 32aBUCUMOCTM OT 3HaYEHUSA Ha
MMMYNbCHOM Bxofe. XapaKkTepucTuka WMMYNbCHOTO CurHana: AvanasoH
HanpshkeHus — 0 ~ 24 B, guanasoH yactotr — 0 ~ 50 kl'y. Monb3oBartens MoxeT
M3MEHATb 3aBUCUMOCTb OMOPHOM YacTOTbl OT BXOAHOTO CUrHana Ha
MMMYNbCHOM BXoAe Npu noMoLum napametpos P5-30 ~ P5-34.

9: KHOnkM naHenu ynpaBrneHus (C coOxpaHeHWeM 3Ha4yeHUs ONopHON
YacToTbl NPU OCTaHOBE).

HavanbHoe 3HayeHne oOnopHon YactoTbl — 3HaveHue PO-11 (omopHas
HayarnbHas 4yacToTa Mpu 3afjaHuM C KHOMOK maHenu ynpaeneHus). OnopHoe
3HaYeHVe YacTOTbl MOXXHO M3MEHSATb MPY MOMOLLM BPaLLeHUs NoTeHumMomMeTpa
naHenu ynpasreHusl U KNeMM ynpasneHns (PyHKUUS yBenudeHne/yMeHbLIeHe
yacToTbl). MNocne oTkn4YeHUs 1 nocneaytLlero Bo3o6HoBNeHWs! nuTanHus MY
OMNOPHOE 3Ha4yeHne 4YacToTbl BO3BpaLLaeTcs K 3HaveHuo PO-11, a npu octaHoBe
3HaYeHNe OMOPHOI YacTOTbl COXPaHSAETCS.




®DyHKUMNO- Hassanue

[lnanasoH HacTPOkM

HanbHbIV Koa chyHKUMK
P0-08 BepxHui npepen 0: MakcumanbHas BbIxoaHast
UCTOYHWKA 3afaHunst | YacToTa (P0-14)
YyacToTbl B npu 1: Tekywias 4actota UCTOYHUKA A
KOMGMHaLMN 2:Peseps

NCTOYHUKOB

3aBop.
3Hau.

OTOT napameTp ucnonb3yeTcs Ans onpedeneHus guanas3oHa kaHana B.
Ecnn guanasoH BbIGpaH OTHOCUTENBHO MakCcMMarnbHOW YacToTbl, TO AManasoH
KaHana B OygeT MeHsiTbcs B 3aBuMcuMocTM oT napametpa PO-14. Ecnu
AvanasoH BblibpaH OTHOCMTENbHO KaHana A, TO AuanasoH kaHana B 6yger
N3MEHATbCSt OTHOCUTENBHO OMOPHOrO curHana kaHana A.

DyHKUMO- HasBanue
HanbHbIY Kog, byHKUMN

[unana3oH HacTPOMkn

3aBog.
3Hau.

WUzm.

P0-09 [uana3oH 0% ~ 100 % 100% o
MCTOYHMKA 3a7aHMS
yacTtoTbl B npu
KoMBuHaLumm
VCTOYHUKOB

OTot napameTp Ucnonb3yeTca Oond onpeneneHna guanas3oHa KaHana B npu
KOMOMHALIMN NCTOYHUKOB.

PyHiamo- Hassanve
HanbHbIN (*) HKLAM
xon Y

P0-10 BbiGop
KoMBrHaLmm
VCTO4HIKOB
YacTtoTblAn B

EguHuubi:

J[nana3oH HacTPOWKKn

Pa3psg eavnunu:

0: PaboTaeT TONbKO UCTOYHUK A (UCTOYHMK B
3a6roKMpoBaH).

1: KombuHauus nctoyHmkoB A u B (onpegensietcs
pa3psaom AecAaTKoB)

2: MNepeknioyeHne Mexay UcTouHukamun A u B

3: PaspelueHo nepeksioyeHe Mexay MCTOYHUKOM
A 1 xombuHauueit ncTouHukos A n B

4: Pa3pelleHO nepekmnioYeHne Mexay NCTOYHUKOM
B 1 komBuHaumen nctouHvkos A n B

Pa3psia AecaTkos:

0: A+B

1:A-B

2: Makcumym us A vnu B

3: MuHumym u3 A nnn B

0: pa6oTaeT TONbKO UCTOUHUK A.

KaHan A siBnsieTcst UICTOYHMKOM 3afj@aHnst OMOPHOro curHarna.
1: Pe3ynbTaT KOMOMHaUMM OCHOBHOINo U BCNOMOraTesibHOro KaHana

(c™m. pecaTkm).

MCTOYHMKOM OMOPHOM YacToTbl SBMSiETCA  pesynbTar
OCHOBHOTO U BCrOMOraTenbHOro kaHamna, KoTopble 3afJaloTcs npu MnomoLm
BblGOpa LMpbl B paspse AeCATKOB.

3asop.
3Hau.

WUsm.

KOMOUHaLum



Hanpumep, npu Bbibope 3HayeHns 31 («3» B ecaTkax n «1» B eauHULax),
MTOrOBbIA OMOPHbIN curHan OyaeT 3agaH MakcUMarnbHbIM 3HaYeHWeM U3
KaHanos A n B.

2: MNepekntoyeHne mexay nctouHnkamm A m B.

MepeknioyeHne ocyLeCcTBNSETCA MPU NoMoLmM yHKUMK 18 napameTpoB
P5-00 ~ P5-06 (cpyHkummn knemm DI — nepeknioyeHne UCTOYHUKA 4acToTbl).
Ecnu BblbGpaHo 3HaveHue 18, B kayecTBe OMOPHOW 4acTOTbl 3a4eiCTBOBaH
KaHan B, ecnu HeT — gencreyeT kaHan A.

3: MNepekntoyeHne Mexay MCTOYHUKOM A 1 pe3ynbTaToM KOMGUHaUMn
(c™m. pecaTkm).

MepekntoyeHne ocCyLeCcTBNSETCA MPU NoMoLmM yHKUMK 18 napameTpos
P5-00 ~ P5-06 (cpyHkumm knemm DI — nepeknioveHne NCTOYHMKa YacToThl). Ecrin
BblIbpaHO 3HayeHve 18, B kayecTBe MTOrOBOW OMOPHOW YacTOTbl 3a4eNCTBOBaH
pe3ynbTaTt KoMOuHauum (CM. OECATKUN), ECNN HET — OENCTBYET KaHan A.

4: MepekntoyeHre Mexay MCTOYHUKOM B n pesynbtaTom KOmGMHaunm
(c™m. pecaTku).

MepeknioyeHne ocylecTBnseTcs npu nomowm yHkumM 18 napameTpos
P5-00 ~ P5-06 (cpyHkumm knemm DI — nepeknioveHne NCTOYHMKa YacToTbl). Ecrin
BblbpaHo 3HayeHve 18, B kayecTBe MTOrOBOW OMOPHOW YacTOTbl 3a4eNCTBOBaH
pe3ynbTaTt KoMbuHauum (CM. OEeCATKU), eCNN HET — OENCTBYET KaHan B.

Decatku:

0:A+B

MTOroBbI OMOPHBIN CUrHaN ABMASIETCA CYMMOW MPU HanoXeHUW OMOPHbIX
curHanos kaHanos A n B.

1:A-B

NTOroBbI ONOPHBIA CUrHAN SABMSETCA Pa3HOCTLIO MPU HANOXEHUW OMOPHbIX
curHanos kaHanos A n B.

2: Makcumym mn3 A unmn B

OnopHbIN curHan onpegenseTcs MakCMMarnbHbIM 3Ha4eHEM 13 KaHanos A
nB.

3: MuHumMym u3s A unu B

OnopHbIV curHan onpedensaeTcsd MUHUManbHbIM 3Ha4YeHWEM U3 KaHanos A
nB.

DyHKUMO-
HanbHbIN Kop,

3aBoa.
3Hau.

HasBaHnue cyHKuuM J[nana3oH HacTPOWKKN Uam.

PO-11 OnopHas Yactota 0.00 My ~ PO-14 50.00 Ny o
(Npu ucTouHMKe
4acToThbl — KHOMKK
naHeny ynpaeneHust)

I'Ipm Bbl60pe UCTOYHUKa 3a[aHunA OMOpPHOro curHana C KHOMOK naHesnu
ynpasneHna B 3TOM napamMmeTpe BbI6VIpaeTCF| OnopHaa Ha4varnbHaga YacTtoTa.



DyHKLMO- 3aBop.

HanbHLIA KogL HasaHue cyHkumn JAnana3oH HacCTPOMKMN 2Hau, Uzm.
P0-13 BbiGop Hanpasnexus 0: MNpsmoe 2 o
BpaLleHuns 1: O6paTHoe
anekTpoABuraTens 2: 3anpert peBepca

M3meHsist 3HaueHre napameTpa, MOXHO U3MEHUTb HanpaBneHue BpaLLeHus
anektpoasuratens 6e3 nepenoaknoyeHusi kabenemn n USMEHeHNs1 HECKOIbKMX
napameTpoB.

— Mocne nposeaeHusa naeHTudmKaLmm aneKkTpoasurartena
— HanpasJieHune BpalleHNs BepHEeTCA B ICXOOHOEe COCTOsAHME.

0: Mpsimoe

To e HampaBneHue, 4YTO W TeKkywee HanpasneHne paboTbl
anekTpogsuraTens.

1: ObpaTtHoe

HanpaeneHwe, NPOTMBOMONOXHOE HanpaBsneHuo BpaLleHus
anekTpogsuraTens.

2: 3anpeT peBepca

3anpeT BpalyeHus asuraTtens B obpatHom HanpaeneHuw. MNpw nocTynnexrum
KomaHabl Ha pesepc, MY 3amegnutcs oo 0 My 1 nepengeT B COCTOSHWE
ocTaHoBa.

DyHKLMO- .
HamnbHbIN KOA, Hassanue cyHkuumn | [AnanaszoH HacTpouku 3aBog. 3Hau. WUzm.
PO-14 MakcvmanbHast 50.00 ~ 600.0 My* 50.00 'y n

BbIXO4HadA YyacTtoTa

MakcumarnbHas 4actoTa, KoTopasi MOXeT OblTb nogaHa Ha BbIXOA,
npeobpa3oBaTterns 4acToThl.

*B3aBwucuT oT napametpa P0-20:

Ecnun P0-20 = 2, To ananasoH 50.0 ~ 600.0 I'y;

Ecnun P0-20 = 1, To gnana3soH 50.0 ~ 1200.0 'y,

DyHKLMO- .
o HassaHnue HKUMK VanasoH HacCTPOWKU 3aBog. 3Hau. WUam.
HarnbHbIV Kof, by A P A
P0-15 WcTouHuK 3apaHus 0: dukcmpoBaHHoe 0 []
BEpXHeii NpeaenbHoit | 3HaveHue B napameTpe
4acToThI P0-16

1: AHarorossblii Bxoa All
2: AHanoroBbIv Bxog Al2
3: MpoTokon cBA3n
ModBUS RTU

4: BbICOKOYaCTOTHbIN
MnynbcHbIN BxoA, HDI

MCTOYHUK 3agaHusi BEpXHEN npedenbHON YacToTbl Heobxoaum ans 6onee



rMMBKOro orpaHnYeHns BEpXHeN NpeaenbHOM CKOPOCTU  3MeKTpoaBUuraTens.

0: ®dukcupoBaHHoe 3Ha4YeHue B napameTpe P0O-16.

1: AHanoroBbin Bxopg Al1.

100 % curHana cooTBETCTBYHOT 3HadeHuto B PO-14.

2: AHanorosBbin Bxog Al2.

100 % curHana cooTBETCTBYIOT 3Ha4eHuo B PO-14.

3: NMpoTokon cBA3nM Modbus RTU.

3agaHuve BbINOMHAETCA NO NPOTOKOIY CBSA3M Yepes perucTpbl ynpaBneHust.

MHdopmaumnio 0 pyHKLMOHAMNbHBLIX NapameTpax, CBA3aHHbIX C CeTeBbIM
npokonom Modbus RTU, cm. 8 “Ipynna P8: [Tlapamempbi KOMMYHUKaUUOHHO20
npomokosia Modbus RTU”. MpoTokonkl Profibus, Profinet, Canopen, Modbus
TCP/IP, Ethercat 4oCTynHbI NpY NOMOLLM COOTBETCTBYIOLLMX NNAT pacluMpeHns
(2nasa 9).

4: BbICOKOYaCTOTHbIN UMNYNbCHbINW Bxog HDI

[MapameTpbl MMMYNbCHOrO curHana MoryT ObiTb 3aAaHbl C MOMOLLBHO
napameTtpoB P5-30 ~ P5-34.

Ona orpaHunyeHusi YacToTbl Npu obpblBe MaTepuana, BepxHui npegen
4YacToTbl MOXET OblTb 3ajaH C MOMOLbI aHanoroBoro curHana. [lpu
OOCTUXXEHUN 3a[aHHOro BEPXHEro npeferna 4actoTbl (PyHKUMS yrnpaBrneHus
MOMEHTOM OTKIoYaeTcsl, U npeobpasoBaTernb YacToTbl NPOA0IKaeT paboTy Ha
YCTaHOBIEHHOWN NpeaenbHOM YacToTe.

DyHKLMO- .
HaMbHBLIT KogL HasBaHue cyHkuumn | [nana3oH HacCTPOMKu 3aBoga. 3Hau. Usm.
P0-16 BepxHas P0-18 ~ P0-14 50.00 'y [a]
npeaenbHas
YacTtota
P0-17 CwmeleHne BepxHero | 0.00 Ny ~ P0-14 0.00 Ny o

npegena4yactoTbl
npu 3agaHun
QaHanorosoro
NCTOYHNKA BEpPXHEero
npegena 4actoTbl

(DyHKLl,I/Iﬂ cMeLleHus yactoTel. Korga BerHI/IIZ npenen 4actoTbl 3agaeTca
yepes aHanoroBbIv Unu I/IMI'IyJ'IbCHbII?I BXOA, OAHHbIN napamMeTp UCnonb3yeTcqd B
KayecTBe CMeLleHNa ONna 3Toro curHana. (DyHKLI,Vlﬂ 3akrnoyaeTcs B 4ob6aBneHnm
cMmeLlatoLent 4YacToTbl K 3HaYeHuHo, YCTaHOBNEHHOMY aHasnoroebiM BXOOOM.
nOHy‘-leHHaﬂ CyMmMma fABnsdeTcA CbVIHaJ'lebIM 3ajaHneM Onda BepxHero npeaena
YacToThbl.

®DyHKUMO- HassaHue 3aBoga.

. [unana3oH HacTPoWkun WUam.
HanbHbIV KoA, YHKLMK 3Hau.
P0-18 HwxkHsas 0.00 'y ~ PO-16 0.00 'y [a}
npeaenbHas

YyactoTta

HwxHWMIA npegen YacToThbl Npy perynnupoBke Ha Bbixoge M4.



Ecnun onopHas yacToTa Hxe HWXHeW npeaenbHON 4acToThl, To 3anyck MY
He GyaeT Npou3BeaeH.

®DyHKUMO- HasBaHue . 3aBog.
L [Anana3oH HacTponkn Uzm.
HanbHbIV Koa, OyHKUMK 3Hau.
P0-19 Bbi6op npuBsisku 000 ~ 888 000 =]

MCTOYHNKOB
KoMaHz nycka/
ocTaHoBa k
MCTOYHMKaM
3a/aHns 4acToTbl

C nomowbto napametpa P0-19 MoxHO 3agaTb KOMOMHaUMIO NPUBSI30K
Mexagy 3 UCTOYHMKaMy KOMaHA mnycka/octaHoBa M 6 MCTOYHMKaMu 3adaHus
YacTOThl AN YNPOLLEHNS NEPEKITIOYEHNA NCTOYHNKOB YacTOThl.

K pasHbIM MCTOYHWMKaM ynpaBneHus MyCKOM/OCTaHOBOM MOryT ObITb
NpUBSA3aHbI OAHW U T€ e NCTOYHUKN 3a4aHNs YacToTbl. ECrin CTOYHMK KoMaHa
MMEET MPMBSA3AHHBIN UCTOYHMK YacTOThbl, TO MCTOYHMK YaCTOTbIl, YCTAHOBEHHbIN
napameTtpamu P0-06 ~ P0O-10, 6onbLie He Byaet paboTtaThb.

EAVHMLbI: UICTOYHUK 3a4aHns YacToTbl NPU YNpaBneHNN Nyckom/oCcTaHOBOM
yepes naHenb yrnpaBreHus:;

[ecATKU: NCTOYHUK 3a4aHNs 4acToThl NPU yrpaBieHnn Nyckom/oCTaHOBOM
yepes TepMuHan (KnemMMbl ynpaBneHust);

COTHU: UCTOYHMK 3aaHWsl YacTOTbl NPU yNpaBreHWn nyckom/ocTaHoBOM
Yepes NpPOTOKOMbI CBSI3N.

TbicA4uU: pesepB

0: HeTt npuBsasku

1: KHonku naHenu ynpasneHusi (unu chyHKUMM undpoBoro Bxoaa

BBepXx/BHU3)

: AHanoroBbIf Bxog All

: AHanoroBbIi Bxopg Al2
MHoroctyneH4aTbI pexum

: NpocTtown MNK

NMUA-ynpaBneHue

: MpoTokon cBsAsn Modbus RTU

: BbICOKOYaCTOTHLIN UMNYNbCHBIN Bxoa HDI

OnvcaHusl yKa3aHHbIX BbIlLE WCTOMHWKOB 3afaHusi 4acToTbl COBMaaloT
C WCTOYHUKaMK 3apaHus yactotbl A (P0-06), HeobxoaMMO 03HaKOMUTBCS C
onuncaHuemM gyHkUuoHaneHoro koga P0-06.

ONOUAWN

DyHKLMO- 3aBop.

HaNbHLIA KogL HassaHue dcyHKuumn J[imana3oH HacTPOWKKN 3mau. Uam.
P0-20 TouHOCTb 3aaaHuns 1:0.1 My 2 "
BbIXOZHOWN 4acToTbl 2:0.01 Iy

OTOT napameTp WCnorb3yeTcs Ans OnpeaeneHns TOYHOCTU 3HaYEHUN
BCeX (PYHKLMOHANbHbIX KOAOB, CBA3AHHBIX C YAaCTOTOW.

Ecnun P0-20 = 2, To Anana3oH BbixogHon YactoTbl 50.00 ~ 600.0 Iy;

Ecnun P0-20 = 1, To guana3soH BbixogHoM yactoTbl 50.00 ~ 1200.0 Ny,



DyHKLMO-

HanbHLIA KogL HasaHue cyHkumn

P0O-21 To4YHOCTb 3aaaHus
BPEMEHW pasroHa n
3ameaneHuns

Mmeetca 3 knacca TOYHOCTU

3ameanenus: 1 cek., 0.1 cek. n 0.01

DyYHKLMO-

HaMbHLI KogL HasBaHue cyHkumn

P0-22 Baszosas yactota
BPEMeHM pa3roHa u
3amMe/inieHuns

3aBoga.

Vana3oH HaCcTPOWKU
A P 3Hau.

O:1lc 1 ]
1:01c
2:0.01c

ana unaMepeHua BpemMeHW pas3roHa wu
Cek.

3aBog.
3Hau.

[nana3oH HacTpoWkn WUam.
0: MakcumanbHas BbixogHas 0 []
YacTtota (P0-14)

1: OnopHas vacToTa (P0-11)

2: HomuHanbHas yactota

pasuratens (P4-05 nnu A1-05)

BbasoBas uyactoTa gns otcyeta BPeMeHN pasroHa u 3amMenneHus. Ha
PUCyHKe 6.3 npuBedeHa cxema Ana onpefeneHust MakTUYecKoro BpemMeHu

pasroHa 1 saameaneHus.

®DyHKLMO- HasBaHue [vanazon Hac . 3aBoga.
o TPONKMN Usm.
HanbHbIN Kof, DyHKLMK 3Hau.
P0-23 Bpewms pasroHa 1 0 c ~ 30000 c (P0-21 = 0) 100c o
0.0 ¢ ~3000.0 ¢ (P0-21 = 1)
P0-24 Bpewsa 0.00c~300.00c (P0-21=2) | 100¢ o
3ameqneHus 1

Bpemsi yckopeHuss — 310 Bpems, Heobxoammoe MY ansa yckopeHus ¢
Hyneson Ao 6asoBon 4vactoTbl (P0-22), Ha pucyHke 6.3 — ycTaHOBReHHoe

BPEMsi pa3roHa.

Bpemsa 3ameaneHus — 3T10 Bpemsi, Heobxogumoe MY aona 3ameanexus
c 6asoBon YacToTbl (P0-22) o HyneBoW, Ha pUCyHke 6.3 — ycTaHOBMNEHHOE

BpemMsd 3ameaneHua.

PaBouan BoixogHana YactoTa (M) a
h

Bazosan 4acToTa

OnopHas 4YacToTa

===

=' Bpewma (T)

PucyHok 6.3 — Bpems pasroHa/aameaneHus



Korpa onopHas yactoTa paBHa 6a30BOM 4acToTe, YCTaHOBMIEHHOE BpeMms
pa3roHa M 3amenrieHust coBnafjalT C (PaKTUYECKMM BpEMEHeM pasroHa U
3amenneHus. B nHom cnyyae, korga onopHas YactoTa oTnuyaeTcs oT 6a3oBoii
4acToThl, paKTU4Yeckoe BpPeMS pas3roHa W 3aMedneHus OTNMYalTCs oT
YCTaHOBIEHHOIO Ha COOTHOLLEHME U3 CrieaytoLLen 3aBUCMMOCTH: hakTudeckoe
BpeMsi = yCTaHOBIEHHOe BpeMs * (onopHas yactoTa / 6a3oBasi 4actoTa).

Cepusa INPRIME MX umeeT 4 pasHbiXx BPEMEHW pasroHa U 3ameaneHus,
KOTOpble MOHO MepeknoyaTb Npu NoMoWM uMdpoBbIX krnemm DI YeTbipe
BapvaHTa BPEMEHW pa3roHa 1 3aMmeasieHns MOXHO NepeKnioyaTh Npyu NOMoLLm
cneayowmx Habopos NnapameTpos:

MepBbin Habop: PO-23, P0-24;

Btopoi Habop: P7-03, P7-04;

TpeTuin Habop: P7-05, P7-06;

YeTBEpTLIV HAbop: P7-07, P7-08.

®DyHKLMO- 3aBop.

HaMbHLIA KOg HasBaHue cyHKkumn J[imana3oH HacTPOWKKN aHau, Usm.
P0O-25 YBenuyenve 0%~10% 3% []
BbIXO[IHO MOLLIHOCTH
ny

OTOT napameTp Mcnonb3yeTcs Ansi NOBbIWEHNS BbIXOLHOMO HanpsbkeHust
(nocTosiHHON MOLLIHOCTM) my npu HOMUHanNbHOM HanpspKeHun
anekTpopguratens 100 %. Yem Gonblue 3Ha4YeHWe, TEM Bbllle BO3MOXHOCTb
NOBBILLEHUS HANPSXKEHNS, HO TeM Bonblue Nyrnbcauum Toka, Mo3TOMY BO BPeEMS!
1cnonb3oBaHusl crnedyeT cobnogatb OCTOPOXHOCTb. OBbIMHO  HUKaKMX
N3MeHeHuIn He TpebyeTcs.

my"""[" o Hassanme [lMana3oH HacTPOIikM 3ason, U3m.
HanbHbIN KoA, hyHKLMK 3Hau.
PO0-26 Hecyuwas yactota | 0.5kMy ~ 16.0 k' 3aBucut ot o
(LLMm) moaenm

MapameTp wucnonb3yeTcs ANA PerynupoBkM Hecywen 4vactoTel LUMM-
curHana npeobpasoBatens 4acToTbl. [1py NOMOLUM PerynmpoBKM Hecyluen
YaCTOTbl MOXXHO NMOHWU3UTB LUYM 3NIEKTPOABUIaTeNs U YMEHbLUMTL TOK YTEYKU Ha
3eMrlo, a Takke noMexun oT npeobpasosaTens YacToTbl. Ecnu Hecyllas vacToTta
HWKe, BbICLUME TapMOHUKN BbIXOAHOTO TOKa BO3pacTaloT, yBenuyMBaloTCs
noTepu Ha anekTpoaBuUraTene u NoBbILLAETCS ero Temnepartypa. Ecnn HecyLas
YyacToTa Bblle, MOTEPU M TemnepaTypa SMeKTpoaBUratens CHUXalTCH, HO
BO3pacTaeT TennosblaeneHe npeobpasosarens 4acToThl.



Tabnuua 6.1 — BnnaHue 3HayveHuit Hecywel Yactotbl LUVM-curHana Ha

ycnoBua 3Kcnnyatauum

®dakTop

LLlym anekTtpopsuratens

dopwma WM

MoBbilLeHWe TemnepaTypbl dnekTpoasuraTens
MoBbiweHne Temnepatypsl MY
YTeuka Toka

YpoBeHb nomex

DyHKUMO- Hassanue
HanbHbIN Kog, byHKUMKN
P0-27 MoacTpoiika

HecyLLen YacToThbl
B 3aBUCMMOCTU
OT Temnepartypbl
paavaropa

0: BoikntoyeHa
1: BkntoyeHa

Hecywas yacTtoTa (LLIUM)

Huskan Buicokasa
HwuskouacToTHbIN BbiCoKo4aCTOTHBIN
Brvxe k Brvxe k
NpsIMOYronbHOM CUHYycoMaarnsHomn

Bbicokoe Huskoe
Huakoe Bbicokoe
Huskas Bbicokasn
Huakuia Bbicokuin

3aBop.

[unana3oH HacTPoOnkn U3m.

3Hau.

Korga dyHkumsa aktveHa, MY npu npubnukeHnn TemnepaTypbl paguaropa
K KPUTUYECKUM 3HAYEHUSIM, BbINOSTHAET aBTOMaTUYECKOE CHIKEHWUE HECyLLen
YactoTbl. Korga TemnepaTtypa paguatopa CHWXaeTcsl, Hecylas 4actoTa
MoCTEeNeHHO BOCCTaHABNMBAETCS 40 YCTAHOBIIEHHOMO 3HAYEeHus.

DyHKLMO-

HaMbHBLIT KogL HasBaHue dyHKunn

P0-28 C6poc HacTpoek

0: Het pencTBus;

3aBoga.

M“anasoH HaCTPOWMKKN
A P 3Hau.

U3m.
0: HeT pevictBus

1: C6poc Kk 3aBOACKAM
HacTpoiikam, kpome
napameTpoB
aneKTpoaBuMraTens, napons
1 CepBUCHbIX NapamMeTpoB
3: Pe3epBHoOe konupoBaHue
TekyLuMX napameTpoB
nonb3oBarens

4: BoccTaHoBnEHe
napameTpoB

1: BoccTaHOBMNEHME 3aBOACKMX HACTPOEK, UCKIoYasi napameTpbl
anekTpoasurartens, xxypHan owmnbok n napametpa P0-20;

2: Pe3seps;

3: Pe3epBHOE KONMpOoBaHUe TEKYLLIMX NapameTpoB Norb3oBaTens;
4: BoccTaHoBIEHWE NapamMeTpoB, COXPaHEHHbIX MPU Pe3epBHOM

KOMMPOBaHUM.
5: Peseps.



®DyHKUMO-

o Hassanue HKUMK
HanbHbIN Kof, chymy

P0-29 Hacrtpoiika 3arpysku
napameTpoB Ans
LCD-naHenu (onuusy)

3aBoga.

ManasoH HaCTPOMNKMU
A P 3Hau.

0: HeT pevicteus 0 u]
1: CoxpaHuTb Bce TekyLume
napameTpbl B LCD-naHens

2: 3arpy3uTtb napameTpsbl B N4
(Tonbko rpynna P4 n A1)

3: 3arpy3utb Bce napameTpsbl B MY
kpome rpynnbl P4 n A1

4: 3arpysuTb Bce napameTpbl B MY
5: 3arpyanTb U3MEHeHHble
napameTpsl rpynnsl P4/A1 B naHens
6: 3arpyanTb U3MEHeHHbIe
napamMeTpbl, 3@ UCKITIOYEHEeM rpynmbl
P4/A1, B naHenb

7: 3arpysuTb BCE U3MEHEHHbIE
napameTpbl B naHenb

YnpasneHue nepefaven AaHHbIX O napameTpax mexay npeobpasosartenem
4YaCTOTbl M BLIHOCHOW MaHenblo yrnpasneHus. lepen BbINONHEHWEM 3arpy3ku B
MY HeobxoAMMO BbIMOMHUTL 3arpy3Ky AaHHbLIX B MaHEb.



Fpynna P1: ®yHKuMK 3anycka/ocTaHoBa

®DyHKUMO- Hassanue o 3aBop.
ot [nana3oH HacTPOMKKN Uzm.
HanbHLIN Koa hyHKUMKN 3Hau.
P1-00 Pexum 3anycka 0: Mpsmow nyck 0 o
1: PeXunm KOHTPONsA CKopoCcTn
(aBTONOAXBaTa)

2: TOpMO)KeHI/Ie MOCTOAHHbBIM
TOKOM Nepef 3anyckom

0: MpsAMow nyck ¢ Ha4YanbHOW YacToOThbl.

1: PeXX1MM KOHTPONSA CKOPOCTU (aBTONOAXBATA).

MY onpegenseT cKOPOCTL W HaNpaBfeHne BpaLLeHVs anekTpoasuraTens, a
3aTeMm 3anyckaeTcsi Ha YacToTe, COOTBETCTBYIOLLEN CKOPOCTU OTCIEXNBAEMOro
3[1, uto obecneumBaeT NnaeHbIN 3anyck. PabotaeT ¢ pexumamm U/f n SVC.

2: TopmoxeHne NOCTOSIHHBbIM TOKOM Nnepep, 3anyCckoM.

Mepen 3anyckom  anekTpogBuraTens  BbIMOSHAETCH  TOPMOXEHue
MOCTOSIHHBIM TOKOM A1 HAMarHM4nBaHsi OGMOTOK.

DYHKUMO- HassaHnue . 3aBog.
o [unana3oH HacTPoWku WUam.
HanbHbIA Kop, pyHKUMKN 3Hau.
P1-01 MeTon 0: C yacToThl oCTaHoBa 0 [ ]
OTCrnexXvBaHus 1: C onopHo 4acToThl
CKOpPOCTH 2: C TeKyLLeW cKopocTH

|_|pI/1 Bbl60pe B Ka4eCTBe peXxuma 3anycka aBTonoaxsar, HeobxoanMo TaKkke
Bbl6paTb, OTHOCMUTENbHO Kakon 4acToThbl 6y,u,eT Nnpon3BoaNTbCA nepesanyck.

DyHKUMO- Hassanue . 3aBop.
. [Anana3oH HacTponkn WUam.
HanbHbIN KoA, hyHKLMK 3Hau.
P1-02 MakcnumansHbIn Tok 30 % ~ 150 % 100 % []
npy oTCreXvBaHn
cKopocTU
P1-03 KoadhcbumumeHt 1~100 20 o
BbicTpoaencTBUsS
oTcnexvuBaHus
CKOpPOCTU

B pexvme aBTOnNOAXBaTa MOXHO BbIOpPaTb MakcMMarbHbIA TOK U
KO3 DULMEHT OTCrEXMBaAHUSA CKOPOCTU. Yem Bonblue 3HavyeHne napameTpa,
TeMm BbicTpee oTcnexuBaHne. OQHaKO CNULLKOM BbICOKOE 3HayeHue npuBenét
K HecTabunbHom paboTe OyHKLMN aBTONOAXBATA.

DyHKUMO- HasBaHue o 3aBop.
. [unana3oH HacTpoukun WUzm.
HanbHbIV KoA, hyHKLMK 3Hau.
P1-04 YacroTa 3anycka | 0.00 Iy~ 10.00 My 0.00 'y o
P1-05 Bpems 0.0c~100.0¢c 0.0c ]
yaepxaHust

4acToTbl 3anycka



Ytobbl  obecneuntb  Tpebyembli  NYyCKOBOW  KPYTSALWMA  MOMEHT
anekTpoasuraTens, HeobxoanMo NpaBuIbHO 3aaaTthb YacToTy 3anycka (P1-04).
Ecnu 3HayeHne napameTpa CWLLKOM BEMWKO, BO3MOXHO BO3HUKHOBEHMWE
neperpyskn no TOKy Mpu pasroHe. Ecnu onopHas 4actoTa Hwke 4acToThbl
3anycka, 3anyck npeobpasoBaTensi 4acTOTbl HEBO3MOXEH, U OH HaxoaWTCsi B
COCTOSIHUM OCTaHOBa (B TOMYKOBOM PEXMME 3HA4YeHWe 4acToTbl 3anycka He
BnusieT Ha paboTy npeobpasoBarens 4acToThl).

Bpemsa yaepxaHus 4dacToTbl 3anycka: Bpemsi paboTel M4 Ha yactote
3anycka B npoLiecce 3anycka.

OyHKan o Hasgare [inana3oH HacTpoWku 3asop. U3m.
HarnbHbIN Kof, OyHKLMK 3Hau.
P1-06 Tok TopMOXeHUs 0% ~ 100 % 0% ]
MOCTOSHHBIM TOKOM
nepej 3anyckom
P1-07 Bpewmsi 0.0 ¢ ~100.0¢c 0.0c n
TOPMOXEHUS!

MOCTOAHHBIM
TOKOM nepef,
3aryckom

TopMoXXeHUe NOCTOSIHHBIM TOKOM OObIYMHO MCMONb3yeTcs Afsi ocTaHoBa U
nocrniegyoLiero 3anycka anekrpoasuratens. MNpegBaputensHoe Bo3byxaeHve
NMOCTOSIHHBIM TOKOM WCMONb3yeTCs Ansl CO34aHUsi MarHUTHOrO Mons nepeq
3anyckom. Ecnu Bpemsi OMHaMU4eCcKOro TOPMOXEHWUst ycTaHoBreHo Ha O,
PYHKUMSA OMHAMUYECKOTO TOPMOXEHUSI HeakTMBHA. Yem Gonblue 3HaveHue
TOKa TOPMOXEHMs], TeM Bornblue TOPMO3HOE yCuUmnue.

3HauyeHne napameTpa P1-06 — BennunHa Toka TOPMOXEHNS B NPOLIEHTax OT
HOMMHanbHoro Toka IMY.

DyHKUMO- Hassanue 3asoga.

. 7 n
HanbHbIV KoA, byHKLUMK Ananason HacTpoiiku 3Hau. M
P1-08 Pesxxum pasroHa/ 0: MNpsimas xapakTepucTuka 0 [ ]

3ameaneHus 1: S-obpasHas xapakTepuctuka A

2: S-obpasHasi xapakTepuctuka B

0: Npsamas xapakTtepucTuka.

3aBMCUMOCTb HaMpPsPKEHWUA OT YacToTbl — NuHelHas. Cepus INPRIME MX
nMeeT 4 BpEMEeHW pasroHa 1 3amenneHusi, KoTopble MOXHO BblbupaTtb Yepes
MHOrOoyHKLMOHarmbHbIE LIMPPOBbIE BXOAHBIE KIEMMBbI.

1: S-obpa3Han xapakTepucTuka A.

BbixogHas 4acTtoTa yBenuunBaeTcs UnuM yMeHbLUaeTcs B COOTBETCTBUU C
XapaktepucTtukon S Tuna. Mapametpbl P1-09 ~ P1-12 onpegensioT HayanbHbI
y4yacTok S-00pa3HON XapaKTEepUCTUMKU pasroHa W 3aMeanieHVst U KOHEYHbIN
yyacTok S-06pa3HON XxapakTEPUCTUKN pa3roHa U 3aMeaNneHus.

2: S-obpa3Has xapakTepucTtuka B.

Mpu pasroHe n 3amegneHun no S-obpasHon xapakTepuctuke Tuna B
P1-09 ~ P1-12 umetot paspsigHocTb 0.01.



DyHKLMO-
HanbHbIV Kop

P1-09

P1-10

P1-11

P1-12

BbILLIeyKaSaHHbIe napameTpbl

Hassanue
hyHKUMKN

HavanbHbii
Y4acTOK yCKOpeHWs
S-o6pasHoi
XapaKTepuUCTUKV

KoHeuHbIn y4acTok
YCKOpeHusi
S-o6paaHoin
XapaKTepucTukv

HavanbHbIi yyactok
3aMenneHus
S-o6pa3aHoit
XapaKTepUCTUKN

KoHeuHbIn y4acTok
3ameaneHus
S-o6pasHoin
XapaKTepucTukv

[inana3oH HacTPOIikMn

0.0 % ~100.0 %

0.0 % ~ 100.0 %

0.0 % ~ 100.0 %

0.0 % ~ 100.0 %

3asoga.
3Hau.

20%

20%

20%

20%

WUsm.

MOXHO WCMONb30BaTb AN  HACTPOWKK

nnaBHOIoO nycka 6e3 Tonuka, korga npuBo4 Ha4YMHaET Pa3roHATbCA, a KpUBbIe

YCKOpEeHUA 1 3ameaneHna HactpamBaroTCca Ha pasnnyHble CTENEHN YCKOPEeHUA

1 3amMefJieHnst B 3aBUCUMOCTYM OT 3a4aHHOro 3HadveHus (puc. 6.4).

MpumeyaHue: ecnu Bpems YCKOpeHua un 3ameneHua =

S-06pasHoii KpMBOW HeencTBuTenbHa.

MakcrmanoHas A

4HactoTa

PucyHok 6.4 — S-o6pasHas KpuBasi yCKOPEHUs: 1 3amearieHust

DyHKLMO-
HanbHbIW Kog

P1-13

0: OcTtaHOB ¢ 3amefneHnem.

]
1
|

P1-09

Hassanne
pyHKUMKN

Pexum octaHoBa

P1-10

J[lmana3oH HacTPOWKKn

0: OcTtaHoB ¢ 3aMefIeHeM
1: OcTaHOB No MHepLUn

P1-11

P1-12

3aBoga.
3Hau.

>

0, dyHKuMs

WUam.

Mocne nonyyenus komaHabl «CTOM» MY cHWxaeT BbIXOOHYIO 4acToTy B
COOTBETCTBUM C PEXVMMOM 3aMeASIEHNs U 3afaHHbIM BPEMEHEM 3aMeeHus

0o 0.



1: OcTaHOB NO UHEpLUU.
Mocne nonyyenns komaHapl « CTOMM» MY npekpalyaet nogady HanpsxeHUst
Ha anekTpogBuratens. B aToM cnyyae ocTaHOB anekTpoaBuratens

npon3soanTca No nHepuun.

OYHK'{" o HasBaHue cyHKuumn [nana3oH HacTPounkun 3asop, Usm.
HanbHbIN Kof, 3Hau.

P1-14 YacToTta Hayana 0.00 'y ~ PO-14 0.00 'y u]
TOPMOXEHUSI
NOCTOSIHHBIM TOKOM

P1-15 Bpems oxuganusa 0.0c~100.0¢c 0.0c o
TOPMOXEHUSI
NOCTOSIHHbBIM TOKOM

P1-16 Tok TOpMOXXEHUS 0% ~ 100 % 0% o
NOCTOSIHHBIM TOKOM

P1-17 Bpemsi TopmoxeHust 0.0c~36.0c 0.0c o

MOCTOAHHbLIM TOKOM

HavanbHass 4acTtoTa TOPMOXEHVMS MNOCTOSHHbIM TOKOM MpW OCTaHOBE
onpeaenseT ypoBeHb, KOraa HauMHaeT BbIMOMHATLCA NPOLECC TOPMOXKEHUS.

Bpemsa oxuaaHua TOPMOXEHWS MOCTOSIHHBbIM TOKOM MNpU  OCTaHOBe
onpefdensieT 3adepxKy nepen akTMBauvel AVHAMUYECKOro TOPMOXEHWS.
Mcnonb3yeTca AnA npepoTBpalleHVs oTkasa W3-3a neperpysku no TOKy,
BbI3BAHHOrO TOPMOXEHMEM NOCTOSIHHBIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXEHMSA NOCTOSIHHBIM TOKOM NPV OCTaHOBE OMNpeaenseT BenuymuHy
TOKa TOPMOXEHUSI OTHOCUTENBLHO HOMUHATBHOTO TOKa ABUraTens B NpoLeHTax.
Yem GornbLue TOK, TeM cuibHee apdeKT TOPMOXEHUS NOCTOSSHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratens un M4.

Bpemsi TOpPMOXeHWs MOCTOSIHHbIM TOKOM onpefenseT ANUTENbHOCTb
TopMoXeHus. Ecrnim Bpems paBHO 0, TO TOPMOXEHWE MOCTOSHHLIM TOKOM
HEeaKTUBHO.

Mpouecc TOPMOXEHUst MOCTOSIHHBbIM TOKOM MpW OCTaHOBE MOKa3aH Ha
pucyHke 6.5.

BoixoaHas YacTora (Mu)

YacTora Ha4ana TopMOoXeHUA NpU ocTaHoBe /- Bpema (t)

A
3HaYeHUe BbIXOOAHOrO HaMPAMXKEHUA

/ -
[HaMMUecKoe TOpMOXeHUe | Bpems (Y
—»
-
Pa6oTa M4 Bpems fIMHaMUYECKoro TOpMOXKeHUa

PucyHok 6.5 — Tpouecc TOpMOXeHM NOCTOSIHHBIM TOKOM



DyHKLMO- HasBaHnue 3aBop.

HanbHLIA KogL yHIUMN JAnana3oH HacCTPOMKMN 3nau. Uzm.
P1-21 Bpewms 0.01c~3.00¢c 050¢c []
pasMarHuimBaHust

OTOT napameTp UCnomnb3yeTcs AnA YCTaHOBKM BpeMeHu oxuganus MY ot
OCTaHOBa NO MHEpLMN A0 MOBTOPHOrO 3amycka, Y4Tobbl YMEHbLIWUTb BRANSHUE
OCTaTOYHOrO MarHUTHOrO Mons ABUraTens Ha 3anyck.

wyuxuyl o HasBaHue dyHKuumn [nana3oH HacTpPonkn 3asoa, WUzm.
HalnbHbIN KO4 3Hau.
P1-23 BbiGop pevicteus npu | 0: HeT peiicTeus 0 [ ]
KpaTKOBPEMEHHOM 1: ABTOMaTU4eckoe
npoBare HanpsXxeHns | perynuposaHve
3ameaneHvs

2: OcTaHoB C 3amenieHneM

OTOT mapameTp UCnonb3yeTcs Af1 HAaCTPOMKM MeToAa MpeaoTBpaLleHus
OTKIMIOYEHNSA U3-3a MOHWKEHUS HanpPsXKeHUs Ha LUMHe, BbI3BaHHOTO NPOBanoM
HanpskeHWs CeTu, 1 4acTo WUCMONb3yeTCs, HanpuMmep, B BEHTUNSTOPaXx.

0: Het pencrBus.

MY no-npexHemy Oymer paboTtaTb Ha 3adaHHOM 4acToTe npu
KPaTKOBPEMEHHOM OTKIMIOYEHUN HanpskeHns cetun. B aTto Bpems moxer
Npoun3onTN OO n3-3a NOHMKEHHOTO HanpshkeHust, n MY npekpatuT paboTy.

1: ABTOMaTM4yecKkoe perynmpoBaHue 3amearieHus.

ABTOMaTUYECKW PerynmpyeTcs CKOPOCTb 3aMeANIEHNs NP KpaTKOBPEMEHHOM
OTKIMIOYEHUN ceTeBoro Hanpskenusi, MY npopomkaet pabortate. [locne
BOCCTaAHOBMEHWUSI HAMNPshKEHWs OH aBTOMaTWM4YeCcku PasroHUTCA [0 OMOpHOWN
yacToTbl. Ecnn ceTb anekTponutaHus ByaeT OTkoYeHa Ha ANUTENbHOE BPeMS,
BCe paBHO Npou3onaeT cbon Npy NOHMXEHHOM HanpsXXeHUn 1 oTknodeHve M4Y.

2: OcTaHOB C 3ameAJsieHMeM.

B cny4yae MrHOBEHHOrO OTKIMIOYEHUSI NMMTaHUS UK NpoBana Hanpshkenus MY
3ameanuT paboTy 1 OCTaHOBUTCSI B COOTBETCTBUM C NapameTpoM P1-24. Ecnu
rnocrie OCTaHOBKM HeobxoauMo  3anycTuTb npeobpasoBaTenb CHOBA,
HeobX0AMMO CHOBa NoAaTh CUrHan 3anycka.

®DyHKUMO- . 3aBoga.
HanbHBIA Kog, HasBaHue cyHKkumn J[lmana3oH HacTPOWKKn aHau. U3m.
P1-24 Bpewms 3ameanexus 0.00c~100.0c 10.0¢c ]
npu Beibope

OCTaHoBa C
3amensieHmem npu
KpaTKOBPEMEHHOM
nposarne HanpsbkeHus

B cnyyae MrHoBEHHOro OTKIOYEHNS NUTaHWA UN NpoBana HanpsbkeHus MY
3amMeanut  paboTy M OCTAHOBUTCA B COOTBETCTBMM CO BPEMEHEM,
yCTaHOBMEHHbIM B napameTtpe P1-24. MapameTp AeNCTBUTENEH TOMbKO Npu
P1-23 =2.



3asoga.
3Hau.

®DyHKUMNO-

. WUam.
HanbHbIN Kof

HasaHue cyHkumn J[nana3oH HacTPOWKn

P1-25 Mopor 60 % ~ 85 % 80 % [ ]
HanpshKeHUsi Npu
KpaTKOBPEMEHHOM
npoBarne HanpsikeHust

P1-26 Mopor HanpsxeHns 85 9% ~ 100 % 90 % [ ]
npy BOCCTaHOBIIEHUN
HanpshkeHus

B napametrpax P1-25 n P1-26 ycraHaBnuBaloTCs MNOPOr CHUXEHWS
HanpspKeHWsi, Npyv  KOTOPOM  aKTUBUPYETCS PEXWM, YCTaHOBIEHHbIN B
napametpe P1-23, n nopor BOCCTAHOBMEHWS HaNPshkeHWUs, npu kotopom MY
BO3BpaLLaeTcsi K HOpMarbHOMY pexumMy paboThl.

3HauyeHune 100 % — HOMUHanNbLHOE HanpsPKeHWe Ha WKHEe NOCTOSIHHOTO ToKa.

DyHKUMO- . 3aBog.
HanbHLIA KOAL HasBaHue cyHkumn J[nana3oH HacTPOWKN aHau, U3m.
P1-27 Bpems 0.00¢c~300.0c 03c n

BOCCTaHOBIIEHUA
HanpshkeHus B cetn

3TOT NapameTp Mcnonb3yeTcsa Ans onpeaeneHnsi BpeMeHN BOCCTaHOBIEHNS
HanpshkeHns cetn. Korga HanpshkeHune BOCCTaHaBNMBAETCS [0 3HadeHwus,
YCTaHOBMEHHOTO B napameTpe P1-26, HaunMHaeTcsi OTCYET BpPEMEHW,
yCTaHOBMEeHHOro B napametpe P1-27. lNocne yero HanpshkeHue cuuTaeTcs
BOCCTaHOBJIEHHbIM.

DyHKUMO- o 3asoga.
HanbHLIA KOA HassaHnue cyHkuumn [Anana3oH HacTponkn anau, WUzm.

P1-28 MrHoBeHHas 0~ 100 40 [ ]
ocTaHoBKa 1
HenpepbIBHas
aBTOMaTU4EeCKast
perynvposka
ycuneHust

P1-29 MrHoBeHHas 1~ 100 20 [

ocTaHoBKa 1
HenpepbIBHas
aBTOMaTU4eCKas
perynuposka
VHTerparnbsHow
cocTaBnstoLen

[laHHas HacTpoVika AelCTBYeT TOMbKO Npu BblGOpe pexuMa MrHOBEHHOW
OCTaHOBKU 1 HenpepbiBHOW paboTel (P1-23 = 1).

Mcnonbsyetcss ansi perynupoBku ckopocTu 3amefnenusi. OBblMHO He
TpebyeT U3MEHEHUS.



3asoga.
3Hau.

®DyHKUMNO-

. WUam.
HanbHbIN Kof

HasaHue cyHkumn J[nana3oH HacTPOWKn

P1-30 KoachcpuumeHt 0 ~ 1000 300 n
ycunexus (KP)
KOHTYpa ToKa npu
aBTornoaxsare

P1-31 WHTerpanbHbIi 0 ~ 1000 600 [ ]
KkoapchuLmeHT (KI)
KOHTypa Toka npu
aBToOMo/XBaTE

MapameTpbl onMpeaenstoT CKOPOCTb peakuum W XKEeCTKOCTb KOHTypa
perynupoBaHnst Toka BO BpEMS CMeuuanbHOro pexuma 3anycka —
aBTonoaxBaTe (PEXMM KOHTPOMS CKOPOCTH).

MapameTtpbel KP n Kl Heobxogumo HacTpamBaTb COBMECTHO. OOGbl4HO
cHavana nogbupaetca KP Ha ygoBnetBopuTenbHoe ObicTpopeiicteue 6e3s
konebGaHuii, a 3aTem gobasnseTca HeGonbLuoin Kl ans nuksmaaumMm ocTaTouHoOM
OLUMBKN.

Bbicokoe 3HaueHne KP noBbiwaeT ObICTPOAENCTBUE KOHTYpa TOKa, YyCKOpSieT
NpoLEecc CUHXPOHM3aLmMmn. Bo3aMoxHbI nepeperynmpoBaHme n konebaHusl Toka.

Huskoe 3HayeHne KP genaeT cuctemy 6onee nnaBHOM M yCTOMYMBOWN, HO
3ameansaeT CUHXPOHU3aLMIo.

Bbicokoe 3HauveHue KIl: GbicTpee ycTpaHseT YCTaHOBMBLUYHOCH OLLUMOKY
no TOKy, ynydllasi TOYHOCTb cnexeHus. Puck: MoxeT Bbi3biBaTb “packayky”
cUCTeMbI (MHTerparnbHOe NnepeperynupoBaHue).

Huskoe 3HauveHune Kl: cuctema Gonee ycTonumBa, HO MOXET COXpaHATb
HeBOomMbLUY0 OLWNGKY MO TOKY B YCTAHOBMBLUEMCS PEXUME.

DyHKUMO- o 3asoga.
HanbHLIA KOZ HassaHnue cyHkuumn [Anana3oH HacTponkn 3Hau. WUzm.
P1-32 ~ P1-38 Pe3seps - - #

F'pynna P2: MapameTpbl Ans HaCTPOMKK cKkansipHoro crnocoba
ynpaBneHus (U/f)

DyHKUMO- Hassanue . 3aBop.
. J[lmana3oH HacTPOWKKn U3m.
HarnbHbIV Kof, byHKLUMK 3Hau.
P2-00 Tvin xapaKkTepucT1kn 0: INnHenHas 0 ]
U/f ana 1: NNomaHas
anekTpoasuratens 1 2: KBapgpaTuiHas
3: KBagpatuiHas
Xxapaktepuctuka 1.7
4: KsagpatuyHast
xapaktepuctuka 1.5
5: KsapgpaTtuiHas
xapaktepucTtuka 1.3
6: MonHocTblo pasaentHbIn
pexum U/f
7: YacTuyHo pasgenbHblii
pexum U/ff



0: JluHenHanA xapaKTepuUcTMKa.

MoaxoauT Ana ctaHAapTHbIX TPUMEHEHWIA.

1: llomaHas xapakTtepucTMKa.

MoaxoanT ANs cneumanbHbIX HAarpy3oK, TakvxX Kak CyLIWIKW, LeHTpUdyri n
T. 4. MOXHO nony4nTb HEOBXOANMYIO XapakTepUCTUKy cooTHolueHus U/f, 3apaB
napametpbl P2-03 ~ P2-08. 'pachuk nomaHow npeactaBneH Ha pucyHke 6.7

2: KsagpatnyHas xapaktepuctuka U/f.

MoaxoanT Ans UeHTPOBEXHBIX Harpy3oK, Takux Kak BEHTUMATOPLI U HACOChI.

3 ~ b5: Xapaktepuctuka kpubix (1.7; 1.5 n 1.3) mexay npsmon
XapaKTepUCTMKON 1 KBaAPaTUYHOW.

6: MonHocTbIo pasaenbHbIn pexum U/

Mpyn wucnonb3oBaHUM [AHHOM XapaKTEePUCTUKU BbIXOAHAs 4YacTota MU
BbIXOAHOE HanpshkeHue MY He3aBUCKMBI OTHOCUTENBHO APYr ApYra, BbIXOAHas
YacToTa onpeaenseTca NCTOYHUKOM 3a4aHus OMOPHOro CUrHana, a BbIXOAHOe
HanpshkeHve onpegenseTca napameTpom P2-15 (MCTOYHWK 3a4aHNsA OMOPHOTO
curHana HanpsbkeHuss npu  pasgensHom U/f). [JaHHbii  pexum  06bl4HO
Mcnonb3yeTcs B MHAYKUMOHHbBIX NeYax 1 T.M.

7: YactnyHo paspenbHbIn pexum U/,

B atom cnyyae cooTHoleHne U/f nponopuuoHansHoO, HO NponopLuoHansHoe
COOTHOLLUEHME MOXeT ObiTb YCTAHOBMEHO WCTOYHWKOM 3a[aHusi OrMOpHOro
curHana HanpskeHuns P2-15, a cootHowenue mexay U/f Takke cBsidaHo C
HOMWHAnbHbLIM HanpsKeHWEM W HOMUHANbHOW 4acTOTOW 3NeKTpoaBuraTens
rpynnel P1.

CooTHoLleHve Mexay BbIXxoAHbIM HanpspkeHnem U MY v vactoton f:

U U
T =2xXX TH”
a
rae X — 3ajaHWe OMOPHOrO CWUrHana 4acToThl, — HOMMHanbHoe

Hanps>XXeHne anekTtpoasuraTend, — HOMMHanbHasa 4acToTa afiekTpoaBuraTens.

DyHKLMO- HasBaHue

HaMbHBLIT KogL dyHiamm J[rnana3oH HacTPOWKn 3aBopa. 3Hau. Usm.
P2-01 MoBblleHve 0.0 %~ 30.0 % 0.0% u}
KPYTSILLEro MoMeHTa (aBTOMaTMueCKast
anekTpoasuratens 1 HacTpoika)
P2-02 YacroTa oTceuku 0.00 'y ~ PO-14 25.00 'y [

noBbILWEeHNsA
KpyTALEero MomMmeHTa
anekrTpoasuratens 1

KoppekTHasi HacTpoika npefoTBpallaeT neperpysky no TOKy Mpu Mycke u
onTUMMU3MpyeT paboTy npueoaa.

B pexume U/f - ynpaBneHusi Ansi KOMMEHCALMU CHWKEHWUSI KPYTSLLErO
MOMEHTa Ha HUM3KMX YacTtoTax [1Y noBbIWAET BLIXOAHOE HaMpsKEHWE.
Upe3amepHoe nMOBbIlWEHNE KpyTsAWwero MomMeHTa (> 8 %) npuBoAUT K
neperpeBy anekTpoaBuraTens u pucky neperpysku M4 no Toky. Heobxogumbiii
npegen — 8 %. Mpu 6onbLumx Harpyskax TpebyeTcs yBeNUUNTL 3TOT NapameTp,



a npu Manon -— ymeHbwwutb. Korga P2-01 yctaHoBneH Ha 0 %,
npeobpa3oBaTenb 4acToOTbl BbIMOMHAET aBTOMATUYECKYlD  PeryrnmpoBKy
KPYTSILLEro MOMEHTa.

T BbixoaHoe HanpskeHue
U

b

BbixogHan yactota

f| fh
Ut HanpshkeHue Npy akTMBaLUMM NOBbILLe- U, : MakcumansHoe BbIX0aHOe HanpsikeHne
HUA MOMEHTa
f,: YACTOTA NOBLILIEHUA MOMEHTA f,; HommHansHas paboyan yacrota

PucyHok 6.6 — MoBblLWeHVe KpyTALwero MoMeHTa

PyHkumo- HasBaHnue cyHkummn [unana3oH HacTPoWku 3asop, WUzm.

HanbHbIN Kog 3Hau.

P2-03 YacToTa ToMkn 1 Ha 0.00 'y ~ P2-05 1.30Ty [
TIOMaHoi
XapaKTepucTuke
anekTpogsuratens 1

P2-04 HanpsxeHnne Toukn 1 0.0 % ~100.0 % 52% ]
Ha nomaHon
XapaKkTepucTuke
anekTpoasuratens 1

P2-05 YacToTa ToukM 2 Ha P2-03 ~ P2-07 250y [
TIoMaHoi
XapaKTepucTvke
anekTpoasuratens 1

P2-06 HanpsxeHnwne Toukn 2 0.0 % ~100.0 % 88% ]
Ha fnomaHon
xapaktepuctuke U/f
anekTpo- Asuratens 1

P2-07 YacTtoTta Toukn 3 Ha P2-05 ~ P2-02 15.00 'y n
TIOMaHoi
xapaktepuctuke U/f
aneKkrpoasuratens 1

P2-08 HanpsxeHnne Toukn 3 0.0% ~ 100.0 % 35.0% ]
Ha rnomaHon

xapaktepuctuke Uff
anekTpoasuratens 1

P2-03 ~ P2-08: Hactpolika Tpex To4yek Ha nomaHom xapaktepuctuke U/f (P2-
00 =1).
XapakTepucTvka AomkHa BbiTb HaCTPOeHa B COOTBETCTBUM C Harpy3o4HOW

93 instart-info.ru



XapaKkTepucTukon anektpogsuratens. [OMmKHO BbINOMHATLCS COOTHOLUEeHWe
MeXay Tpemsi TOUKaMmn HanpsXkeHNst U ToYKaMmu 4acToTbl (CM. PUCYHOK 6.7):

U1<U2<U3, f1<f2<f3

BhIXOﬂHOS HanpsxeHne

A
UB
U3
UZ
U] "“.I Pabo4an yacTota
! >

f

3

f,

b

Nh

PucyHok 6.7 — JlomaHas xapakrepucTtuka U/f

Ul-U3 - ToukM Hanpspkenus 1-3, f1-f3 — Touykm uyacTtothl 1-3,
UB — HOMWHanbHOe HanpsbkeHue anektpoasuratens, fb — HomuHanbHas
yacToTa 3neKkTpoaBuraTens.

PyHKumoO- Hassakme [nanasoH HacTpoiiku 3ason. Uam.
HanbHbIU KOO d)yHKLlMM 3Hau.
P2-09 KomneHcauusa 0.0 % ~ 200.0 % 50.0% o

CKOTbXEHNS
NPV CKansipHOM
ynpasneHum

HacTpoiika aToro napameTpa MO3BOSISIET KOMMEHCUMPOBATH CKOMbXEHWeE,
BbI3BaHHOe Harpyskon npu U/f - ynpaBneHWn, U ymeHblUUTb W3MEHeHUe
CKOpPOCTW ABUraTesns B 3aBUCUMOCTU OT Harpy3ku.

3HayeHune 100.0 % COOTBETCTBYET HOMUHANBHOMY CKOJIbXEHUIO ABUraTENs!
NpY HOMWUHaNBHOW Harpyske.

Ecnu ckopocTb ABUraTens nog Harpy3Koi HUxXe 3aAaHHoi, 3Ha4eHne MOXHO
YBEMUYUTL.

Ecnu ckopocTb Bbile 3aaHHOM, 3HAYEHWNE MOXHO YMEHBLLUT.

O6bIYHO perynupoBka He TpebyeTcsl.

®DyHKUMO- . 3aBoga.
HanbHBIA Kog, HasBaHue cyHKkumn J[lmana3oH HacTPOWKKn anau, U3m.
P2-10 Koadbdmument 0~ 200 100 o
nepeBo36YXaeHNs
npu ckansipHoM
ynpasneHum

JaHHbli napameTp MO3BONAET MOAABMSTb POCT HaMPSDKEHUS] Ha LUMHE
MOCTOSIHHOTO TOKa B MPOLIECCE TOPMOXEHWSI Npeobpa3oBaTens YacToThl.
Yewm Bbille 3Ha4YeHWe, TeM cunbHee 3PeKT noaaBneHus.



MarHutHoe TOPMOXEHME MOBbILLAET TOK CTaTtopa 3a CYET YBENUYEHUs
BbIXOAHOTO HanpsbkeHust npeobpasoBaTtensi 4acToTbl, TEM CaMblM ynyylias
pacceuBaHne peKyrnepaTVBHOW SHEPrUM 1 OrpaHnYMBas POCT HanpsKeHWs Ha
LLIMHE MOCTOSHHOrO TOKa.

Yem Bbiwe KO3IDPULUMEHT ycureHusi, Tem OGonblle TOK ABuraTens—
TpebyeTcs OCTOPOXHOCTb MPY HACTPOWKE.

B cnyyasx paboTbl ¢ ManoMHepLMOHHbLIMK Harpy3kaMu v Npy NOAKI0YEHUN
TOPMO3HOro pesucTopa Heobxoanmo yCTaHOBUTb KO3 DULMEHT
nepeBo3byxaeHns Ha 0, 4yToObl n3bexaTb aHOMarnbHO BbICOKMX TOKOB Mpu
TOPMOXEHUN.

3aBog.
3Hau.

DyHKUMO- HasBaHnue

. WUsm.
HanbHbIN Koa yHKUMKN

[nana3oH HacTPonkn

P2-11 KoadpdpuumeHt 0~ 100 3asucut ot o
nogasneHns moaenu
kone6aHuit npu
CKansgpHom
ynpasneHuu

3TOT NapameTp npeaHasHayveH Ans nogasneHws Bubpauum gsuratens. Mpu

BO3HVKHOBEHUW KoneGaHui ABuratens 3HauyeHue crnegyeT yBenmunTb.

Ecnu BuGpauua otcyTcTBYET, HEOOXOAUMO YCTaHaBNMBaTb MUHUMAanNbHOE
3HayeHue, YTobbl MUHMMK3NPOBATL BNUSHWE Ha paboTy B pexume U/,

B cTaHgapTHbIX YCNOBUsIX U3MEHEHWe napameTpa He TpebyeTcs.

Mpu ncnonb3oBaHUK OYHKLMM NoaaBneHns konebaHwii TpebyeTcs, YToObI
napameTpbl HOMUHANbBHOrO TOKa 3MEKTPoABUraTensl M Toka XOSOCTOro XoAa
ObINIM KOPPEKTHLIMK, B NPOTUBHOM criydae 3dhdeKT noaasneHusi konebGaHum
OyneT HeJoCTaTOYHbIM.

He cnepnyeT yBenuunBaTb 3Ha4eHWe Npu OTCyTCTBUM BUOpaLMK, Tak kak 3TO
MOXeT yxyawuTb xapaktepuctuku U/f - ynpasneHus.

3aBoga.
3Hau.

®DyHKLMO-

. WUzm.
HanbHbIV KoA,

HasBaHue cyHKkumn J[nana3oH HacTPOWKKn

P2-12 Peseps - - #

P2-13 MocTosiHHas 0.02c~1.00c 0.30¢ u}
BpeMeHu
KOMMeHcaLmm
CKOMBXKEHUS M
CKansipHOM
ynpasneHum

3TOT napameTp 3afjaeT MOCTOSIHHYIO BPEMEHW [Af1s KOMMeHcaumm
CKOMNbXeHUs1 ABuraTens.

YMEHbLUEHWE 3HaYEHUS NOBbILIAET ObICTPOAENCTBME CUCTEMBI, HO MOXET
YBENUYUTbL KonebaHusi CKOpOoCTy.

YBENuYeHve 3Ha4YeHns ynyyaeT cTabunbHOCTb CKOPOCTU, HO yBENUUMBAET
BpeMsi peakuum NpUBOAA Ha U3MEHEHUS.

B 6onblunHCTBE criy4aeB He TpebyeT KOPPEKTUPOBKU.



®DyHKUMNO-
HanbHLIA KOZL HasaHue cyHkumn
P2-14

P2-15

Peseps

WcTouHuk 3apaHus
OMOPHOTO CUrHana rnpu
paspensHom U/f

3asoga.
3Hau.

J[nana3oH HacTPOWKn Usm.

- - #

0: UucbpoBsoii curHan B 0 o
napametpe P2-16

1: AHarnorosbin Bxog All

2: AHarnorosbii Bxoa Al2

3: MHoroctyneHyaTbivi pexxum
4: MpocTow MNK

5: MA-ynpaBnexve

6: Mpotokon cessv Modbus
RTU

7: BbICOKOYACTOTHbIN
MUMMYTbCHbIA Bxog, HDI

Korpa BbIGpaH 0aWH U3 BbilLeyka3aHHbIX UCTOYHMKOB, 100 % cooTBETCTBYET
HOMUWHaNbHOMY HanpsKEHUIO 3NeKTpoaBUraTens.

DyHKUMO- HasBanue
HanbHbIN Kog, yHKUMKN
P2-16 Orceuka

HanpspkeHus npu
paspensHom U/f

0B ~ (HomuHanbHoe
HanpsbkeHve 3[1)

3aBog.
3Hau.

[nana3oH HacTPonkn Usm.

0B o

MapameTp onpeaensieT BenuuWMHY BbLIXOAHOMO HanpskeHus MY npu
1crnosnb3oBaHWK pasgensHoro ynpaeneHuss U/f, korga UCTOYHMKOM 3apaHuvst

HanpskeHWs SBnsieTcd  UMpoBOe 3HayeHue (aHamoroBbli BXOA4 He
ncronb3yeTcs).
PyHKumO- HasBaHue cyHkumn [uana3oH HacCTPOMKKN 3ason, Usm
HanbHbIN Kog YHKL P 3Hau. ;
P2-17 Bpewmsi HapacTaHus 0.0¢c~3000.0¢c 10¢c o

HanpshkeHua npu
pasgenbHom U/f

Bpemsi HapacTaHns HanpsbkeHus npy paspensHom U/f — 3To Bpemsi, B TeyeHne
KOTOpOro BbIXOAHOE HanpshkeHve usmeHsietcs oT 0 B go HoMuHanbHOro

Hanps>XXeHusa anekTpoasuratens.

DyHKUMO-
HanbHbIV Kog

P2-18 Bpewmsi cHxeHust
HanpsbxeHus npu

pasgenbHom U/f

HasBaHue cyHKkumn

3aBoa,.
3Hau.

[inana3oH HacTporkun Usm.

0.0¢c~3000.0c 10c o

Bpemsi CHKeHWs HanpsbxeHust Npu pasaensHoM U/f — aTo Bpemsi, B TedeHue
KOTOPOTO BLIXOAHOE HamnpskeHUe U3MEHSIETC OT HOMUHAMBHOTO HanpPshKeHNs!

anekTpoasuratens go 0 B.



DyHKUMO- o 3aBop.
y! uv HasaHue cyHkumn [nana3oH HacTPOMKKN A, Uzm.
HanbHbIN koA 3Hau.
P2-19 Hactpoiika octaHoea B | 0: Hesasucumoe Bpems 0 o

pexunme pasaensHoro 3aMe/ifIeHnst HanpPsHKeHUs!
uif 1 4acToTbl
1: CHavana CHvxeHne
HanpsbkeHusi, 3aTem
4acToThl

0: HesaBucumoe BpemsA 3amMeasieHMsi 4acToTbl U BbIXOAHOTO
HanpsHKeHWs!.

YacTtoTa M HanpshkeHWe CHWXKaloTCA OAHOBPEMEHHO, HO CO CBOMMM
MHOMBMAYanbHbLIMKM NapamMeTpamn 3ameasieHus, YTo no3sonset Gonee rmMéko
HacTpauBaTb NpPoLIecC OCTaHOBa.

OO6bIYHO MUCMONb3yeTCst AN CTAaHAAPTHBLIX NPUMEHEHUIA.

1: CHavana CHmkeHue HanpsixeHus o 0, 3aTeM yMeHbLUeHUe 4acToThbl.

[ByxaTanHblii NpoLecc OCTaHoBa: HanpsbKeHWe cHavana nagaet oo Hyns,
3aTeM yMeHbLUaeTcs YacToTa, YTo obecneyvBaeT Gonee nnaBHy OCTaHOBKY
NS HEKOTOPbIX TUMOB HAarpy3oK.

Pexvm moxeT GbiTb MoneseH Afs Harpysok C BbICOKOW WMHepuuei mnu
cneumanbHblx TpeboBaHWI K OCTaHOBY.

BbiGop pexuma 3aBUCUT OT XapaKTepUCTUK ABuratens u TpeboBaHuii
TeXHOJI0orN4YecKoro npowecca.

tDyHKuvuo- Hassanue cyHkuun [Anana3oH HacTPoWkn 3asop. Usm.
HanbHbIV koA 3Hau.
P2-20 AxkTuBaumsa 0: OTKntoYeHo 1 [
orpaHuyeHnsino Toky B | 1: BkrtoueHo
U/f pexxume

0: OTKNOYEHo.

Mpyv npeBbllieHMM ToKa Bbiwe Mopora cpabaTbiBaHWs  3aLUMThI
npeobpasoBaTtenb HeMeANEeHHO OCTaHaBMUBAETCs C aBapuen (Hanpumep,
«Meperpy3ka no Toky»).

1: BknroyeHo.

Mpn peskom Bo3pacTaHuM Toka npeobpasoBaTenb He OTKMYaeTCs, a
aBTOMAaTUYECKM CHUXKAET BbLIXOAHY 4acToTy, YTOObl OrpaHW4MTb TOK OO0
6e30MacHOro ypoBHsi. DTO MO3BOMSIET «MNpoexaTb» Yepe3 KpaTKOBPEMEHHbIE
neperpysku (Hanpumep, 3aknMHNBaHNe Hacoca) 6e3 octTaHoBa npoLecca.

tDyHKu'u o HasBaHue cyHKkumn [inana3oH HacTporkn 3asop. Usm.
HarnbHbIN Kof, 3Hau.
P2-21 AxTuBauus 0: OTKntoYeHo 1 [
orpaHu4eHusi no 1: Bkrito4eHo

HanpsbxeHuto B U/f
pexvme



0: OTKnoYEeHo.

[Mpu noBbIWEHUN HanpPspkeHWs B 3BEHE MOCTOSIHHOrO Toka (Hanpumep,
npu BbICTPOM TOPMOXEHMUM) BbilLE Mopora npeobpasoBaTenb OTKIOYAETCH C
aBapuen «llepeHanpspkeHue».

1: BknoyeHo.

Mpn pocTe HanpsikeHUst B 3BeHe MOCTOSIHHOTO Toka npeobpa3oBaTenb
aBTOMaTMYECKM yBEeNnuMuMBaeT BbIXOAHYK 4acToTy, u4TOObl nepeBecTu
ABuraTtenb 13 pexvma reHepaumm (TOPMOXEHUST) B ABUraTENbHbIA PEXUM 1 TEM
CaMbIM CHU3UTb HanpsbkeHne. OTO OcoBeHHO BaxHO Ans cucteM 6es
TOPMO3HOro pe3ucTopa.

QyHKuu" o HasBaHue dyHKuumn [nana3oH HacTPoOukun 3asoa, Usm.
HanbHbIN Kof, 3Hau.
P2-22 Koadpcbmumert 0~ 100 30 o
nogasneHus
nepeHanpsixerus B U/f
pexvive

[MapameTp ynpaBnsieT Tem, HacKkomnbko ObICTPO MpeobpasoBaTtens Gynet
NoBbIWAaTh YacTOTy ANA CHMWXEeHUA HanpsXXeHUa B 3BeHe NMOCTOAHHOIO TOKa.

“’V“"“J‘ o HasBaHue ¢yHKuumn [unana3oH HacTPOMkn 3asoa, WUzm.
HarnbHbIN Kof, 3Hau.
P2-23 Mpepen nosbILWEeHWs OlMy~50Ty 5y o
YacToTbl Npu
orpaHuyeHumn
nepeHanpshkeHns

3awmta OT YPEe3MEepHOro K HexernaTenbHOro YCKOPEeHWs aBwratensi B
npouecce NofaBreHUsi NepeHanpsKeHUs.

Hanpumep, ecnu gsuratens pabotan Ha 40 Iy, u cpaboTtano orpaHuveHne
nepeHanpsikeHusl, To faxe nNpy MakcuMarnbHOM OeACTBUM anroputMa YyactoTa
He nogHumeTcs Bbiwwe 45 My (40 My + P2-23).



F'pynna P3: MapameTpbl A4ns perynMpoBKU BEKTOPHOro cnoco6a
ynpasnenus (VC).

Koabl cyHkuum rpynnbl P OelcTBUTENbHbI TOMbKO A1 BEKTOPHOro
ynpaBneHns u HeaencTBUTENbHbI ANs ckanspHoro ynpasnexus (U/f).

¢yHK“L" o HasBaHnue dyHkummn [nana3oH HacTPounkun 3asoa, Usm.
HanbHbIV Koa, 3Hau.

P3-00 Yacrota 0.00 'y ~ P3-02 5.00 My o
nepexnioyenHnsa 1

P3-01 Peseps - - #

P3-02 YacroTa P3-00 ~ P0-14 10.00 'y o
nepexnoyeHns 2

P3-04 KoadhcpmumeHt 0.1~10.0 4.0 o
TPONOPLIMOHAMNBHOCTY
KOHTypa ckopocTy 1

P3-05 Bpems nHTerpupoBanust | 0.01c~10.00 ¢ 0.50c¢c o
KOHTypa ckopocTty 1

P3-06 KoadhdpuumeHt 0.1~10.0 20 o
NPOMOPLIMOHAbHOMO
YBEINYEHNS KOHTYpa
CKOpOCTN 2

P3-07 Bpewms nHTerpupoBanua | 0.01c~10.00 ¢ 0.50c o
OTKITOHEHUI KOHTYpa
CKOpOCTN 2

Mpu paBoTe Ha pasHbix YacToTax MY MoxeT BbIGUpaTb pasnuuHble
KO3(PDULIMEHTLI KOHTYpa CKOPOCTU.
Jlorvka nepeknioveHns Mexay pexvmamMu nokasaHa Ha pucyHke 6.8.

MNapameTpb! M *
(P3-04, P03-05)

(P3-06, P03-07)

—>

P3-00

F3-02

YacTtoTa

PucyHok 6.8 — 3aBucumocTtb napameTpos [ oT yacToTbl
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HacTpowika NU-perynaTopa ckopocTu:

YBenuyeHne nponopLmoHanbHoro KoadduumneHTa yckopsieT peakumio
CUCTEMBbI, HO CILLIKOM BbICOKOE 3HaYEHMWE BbI3blBAET KonebaHus cucTembl.

YMeHbLUEHNE WHTErpanbHOro BPEMEHWN ynydliaeT AUHAMUYECKUA OTKIUK,
HO CMULLKOM Marsioe 3Ha4yeHue NpUBOAUT K HEYCTONYMBOCTY CUCTEMBI.

MeTop HacTponkm:

Ecnn 3aBoackve napameTpbl He nogxoadATt, TpebyeTcss nocTeneHHo
yBenMuMBaThb NPONOPLMOHAanbHbBIN KOI(MULMEHT P A0 rpaHuULbl YCTONYMBOCTH,
3aTeM yMeHbllaTb WHTerpanbHoe Bpemsi Ans ObICTpOro oTknvMka K
MWHMMarnbHOro nepeperynupoBaHus.

HenpaBwurnbHble HACTPOWMKN MOTYT BbI3BaTb:

. UpesmepHoe nepeperynnpoBaHne CKoOpocTy;

. ABapuun No nepeHanpsHKEHNIO NPY UHEPLIMOHHOW Harpyske;

. OCOBEHHO KPUTUYHO MPY PE3KOM CHUKEHUMN CKOPOCTM.

[Ina TOYHOWM HaCTPOWKN HEO6XOANMO:

. [MpoBOANTL TECTBI C MOCTENEHHBIM U3MEHEHNEM NapaMeTpPOB;

. KoHTponupoBaTk ocumnnorpadom nepexofHble NpoLecch;

. Y4nTbiBaTh MHEPLMOHHOCTb MEXAHNYECKOW CUCTEMBI.

DYHKUMO- o BOA.
y I'lv ° HasBaHue cyHkuumn [unana3oH HacTPoWku 3ason WUam.
HanbHbIN Kop, 3Hau.
P3-08 Bbifop uHTerpanbHbIx 0: MonHoe 0 [ ]
CBOWCTB KOHTYpa VHTErpupoBaHue npu
cKopocTU pasroHe/TopMOXeHUN

1: CenekTusHoe
VHTerpupoBaHue npu
pasroHe/TOpMOXEHWUN

0: MonHoe UHTerpupoBaHue NPU pasroHe/TOPMOXKEHUM.

WHTerpasnbHas cocTaensioLlas akTMBHa Ha Bcex aTanax paboTbl. MapameTp
appeKkTBEH NpU peskux pasroHax, obecrneumsaeT Gonee GbICTPbLIA OTKINK
CUCTEeMbI, HO BO3MOXHO MepeperynimposaHue.

1: CeneKkTUBHOE MHTErpMpoBaHue NpU pa3roHe/TOPMOXKEHUMN.

WHTerpanbHas cocTasnsiowas OTKMoYaeTcss BO BPEMSt  YCKOpeHwsi/
samepneHnsi.  OGecrnieumBaetcss  CTAGWILHOCTL  MpYU  AVHAMUYECKMX
M3MEHEHWSIX, MWHUMMW3AUMsi BO3MOXHOCTM MEepeperynupoBaHnsi CKOPOCTM.
HegocTaTtok pexuma — CHKeHve GbICTPOAENCTBIS CUCTEMBI.

¢yHKu_Mo- HasBaHue cyHkuumn [unana3oH HacTpoukun 3asoa, WUzm.
HarnbHbIV Kof, 3Hau.
P3-11 MponopunoHanbHbIN 0 ~ 30000 2200 O
KkoahpuLmMeHT
ycuneHust MomeHTa
KOHTypa Toka, KP
P3-12 KoadpdmumeHt 0 ~ 30000 1500 o

VHTErpUpOBaHus
MOMEHTa KOHTypa
TOKa, Kl



P3-13 MponopumroHaneHbINn 0 ~ 30000 2200 o
KkoathpULMeHT
BO30YXAEHUSA
KOHTypa Toka, KP

P3-14 KoachdpnumeHt 0 ~ 30000 1500 o
VHTErpUpPOBaHUst
BO36Y>KAEHMS
KOHTypa Toka, Kl

MapameTpbl HacTponku [M-perynstopa KOHTypa TOKa BEKTOPHOMO
ynpaBneHusi.

[aHHble nNapameTpbl aBTOMaTU4ECKN OMNpefenslTCsl nocrne npoBeaeHUst
NONHON MAaeHTUGMKaUMM 1 0BbI4HO He TpebyeT U3MEHEHMSI.

B KOHType TOKka MHTerpanbHbI PerynsTop UCnonb3yeT He WHTerpanbHoe
BpeMsi, @ NpsAMoW KO3ULMEHT yeuneHus (MHTerpanbHbIi KOAMULIMEHT).

Mpu cnuwkom BbLICOKMX 3HadeHuax koaddpuumeHToB [MN-perynaTopa
BO3MOXHbI korebaHus B cucteme ynpasneHus.

B cnyyae Bo3HVKHOBEHUSI KonebaHuii Toka Unu KpyTSALLEro MOMEHTa MOXHO
BPY4YHYI0 YMEHBLUMTb MNPOMNOPLMOHANbHbBIN UMW MHTErpanbHbIN KO3MMULIMEHT.

DyHKUMO- Hazsanue 3aBog.

HanbHbIW Kop, pyHKUMKN Avanason Hactpoiiky 3Hay. Wsm.
P3-15 Koadbdmument 0~ 200 0 o
nepeBo36yxaeHWs

[aHHbIi NapameTp MO3BONSET MOAABMATb POCT HAMNPSHKEHWUS Ha LUMHE
NMOCTOSIHHOIO TOKa B NpoLiecce TOPMOXeHWs npeobpasoBaTtens YacToThl.

Yewm Bblle 3HaYeHne, TeM cunbHee apdeKT nogaeneHus.

MarHuTHoe TOpMOXXeHWe MOBbIlAeT TOK CTaTtopa 3a CYeT YBernuyeHus
BbIXOAHOTO  HanpskeHunss [Y, Tem cambim  ynyywas paccevBaHue
pekynepaTMBHOW 3HEPrMW U OrpaHWYMBas POCT HamnpsikeHUs Ha LuHe
MOCTOSIHHOTO TOKa.

Uem Bbilwe Ko3IPUUMEHT YycuneHus, Tem Oonblie TOK ABwraTtens-
TpebyeTcsA OCTOPOXHOCTL MPU HACTPOWKE.

B cnyyasx paboTbl ¢ ManouHepLUMOHHBIMW Harpy3kamu v Mpu NOAKIoHeHUM
TOPMO3HOro pesucTtopa Heobxoanmo YCTaHOBUTb KO3 PULMEHT
nepeBo3byxaeHnst Ha 0, 4ToObl M3bexaTb aHOManbHO BbLICOKMX TOKOB Npw
TOPMOXEHUN.

®DyHKUMO- HassaHue 3aBoga.

HanbHBIA Kog dpyHiawm J[imana3oH HacTPOWKKn anau, U3m.
P3-16 Koppekuusi 50 % ~ 200 % 100 % o
MOMeHTa nput
BEKTOPHOM
ynpasneHum

Mpu 6e34aTYNKOBOM BEKTOPHOM YMpaBreHUM CKOPOCTbIO 3TOT napameTp
ncnonb3yeTcs ANS PerynpoBKUM TOYHOCTU CKOPOCTM 3rieKTpoABuraTens Ha
HU3KNX YacToTax Npu yBENUYEHWUN Harpy3ku, 1 HaobopoT.



Mpu BEKTOPHOM yNpaBMeHWUN C AaTYMKOM OGpaTHOWM CBsI3W STOT NapameTp
MOXEeT perynumpoBaTb BEMWYMHY BbIXOAHOrO Toka MY npu ofgHMX u Tex xe

3HAYEHUSIX Harpysku.

DyHKLMO- HasBaHue
HanbHbIN Koa pyHKUMKN
P3-17 KoadbcmumeHt
KOMMeHcaLmm
CKOBXEHUS!
Perynuposka  To4HOCTM

50 % ~ 200 %

noaaepxaHusi

3aBog.
3Hau.

[inana3oH HacTpomku Usm.

100 % [a)

CKOpoCTH asuratens B

ycTaHOBMBLUEMCS pexume. [pu 3aBbILLEHHON CKOPOCTU — YMEHbLUWNTL 3HaYeHne
napameTpa, Npuv 3aHWKEHHOW CKOPOCTU — YBENUYUTL 3HaYeHne napameTpa.

DyHKUMO- Hassanue
HanbHbIN KoA, OyHKUMM
P3-18 Bpems
unbTpOBaHUSA

obpaTHol cBsi3n
Mo CKOPOCTN

0.000c~1.000 ¢

3aBop.
3Hau.

J[imana3oH HacTPOWKMN Usm.

0.015¢ o

[aHHbIN napameTp onpeaensieT MOCTOAHHYI BpeMeHu unbTpaumm
curHana obpaTHomn CBA3M MO CKOPOCTK:
YBenuyeHve 3HavyeHus MoBbIaeT CTabunbHOCTb CKOPOCTM, HO CHWKaeT

ObICTpOOENCTBME CUCTEMDI

YMeHbLUeHe 3Ha4YeHus ynydwaet peakuuio CUCTeMbl, HO yMeHbLlaeT

cTtabunbHoCcTb CKOpOCTW.

B cTaHOapTHbLIX YCIOBUSIX KOPPEKTUPOBKA He TpebyeTcs.

Hassanue
OyHKUMM

DyHKUMO-
HanbHbIW Kop,

P3-19 Bpems
unbTpoBaHUA
BbIXOJHOTO
curHana KoHTypa

cKOpoCTH

0.000c~1.000c

3aBop.
3Hau.

J[mana3oH HacTPOWKMN Usm.

0.00¢c o

I'IapameTp 3ajaeT MNOCTOAHHYHD BpEeMeEHU damanpauvm 3ajawulero
3Ha4YeHua MOMeHTa, 4YTo CI'IOCOGCTByeT NMOBBILLEHUIO CTABUNBHOCTN CKOpPOCTK.

OO6bI4HO He TpebyeT HaCcTPOMKU.

Hassanue
OyHKUMM

DyHKUMO-
HanbHbIW Kog

P3-20 WcTouHmk 3apanus
MaKCcMManbHOro
MOMeHTa

Ansi pexuma
yrnpaBrieHusi no

CKopocCTn

3aeop.
3Hau.

[inana3oH HacTporku Usm.

0: Undpposotii curHan B 0 O
napameTpe P3-21

1: AHanoroBbIi BXog All

2: AHanoroBbIn Bxo Al2

3: Mpotokon cesian Modbus RTU

4: BblICOKOYaCTOTHbIN

“MnNynbCHbIn Bxog HDI



P3-21 OrpaHuyexve 0.0 % ~200.0 % 150.0 % o
MOMeHTa
Ansi pexuma
ynpasrieHus no
CKOpOCTN

B pexume ynpaBneHus no cKOpoOCTM MakCMMarbHbIN BbIXOAHON KPYTALLMN
MoMeHT MY orpaHnymMBaeTcs OAHUM M3 UCTOYHWUKOB 334aHUA MAKCMMaslbHOro
KpyTsero momeHTa (P3-20):

0: Lincbposon curHan B napametpe P3-21.

1: AHanoroBbI Bxopa Al1.

Al1: nuHelHasn HacTpoika — napameTpbl P5-15~P5-19; nomaHas — P5-45
n rpynna PE.

2: AHanorosBbIi Bxof Al2.

Al2: nuHenHas HacTpovika — napameTpbl P5-20~P5-24; nomanas — P5-45
n rpynna PE.

3: MpoTokon cea3m Modbus RTU.

Mpsimoe nporpammMmupoBaHmne Yepes agpec ceasm (100 % cooTBeTcTBYET P3-
21).

4: BbICOKOYACTOTHbIV MMNYNbCHbIN Bxog HDI.

Hactporika B napameTtpax P5-30~P5-33. 100 % cooTBeTcTBYeT P3-21.

MapameTp P3-21 3agaeT BepxHUl npeaen MOMeHTa ABUratens YacToTHOro
npeobpasoBarensi.

Ecnn HanpaBneHne MomeHTa coBrnagaeT C HanpasfneHWeM BpalleHus
OBUraTenbHbI  PEeXUM,  MPOTMBOMOMIOXKHO — HAaMpaBIiEHVIO  BpaLLEeHUs—
TOPMO3HOW PEeXNM.

HacTpolika orpaHuyeHuin:

. [BuratenbHbIi MOMeHT — P3-21;

. Topmo3HOM MOMEHT — P3-23.

[Mpu neprogunyeckom YepeaoBaHUM ABUraTenbHOr0 N TOPMO3HOIO PEXMMOB
Npv COOTBETCTBYIOLLEM OFPaHNYEHUN TOPMO3HOTO MoMeHTa (P3-23) nossonseT
YMEHBbLUNTb POCT HaMpPSPKEHUSI Ha LUMHE MOCTOSIHHOrO Toka M obecneynTb
HOpMarbHyt0 paboTy NPUBOAHON Harpy3ku.

tDyHKur o Hassakume [unana3oH HacTpoukun 3asoa. WUam.
HanbHbLIV koA OyHKUMM 3Hau.
P3-22 WcTouHuk 3apaHms 0: Undbposoii curHan B 0 o
MaKCUManbHOro napameTpe P3-21
TOPMO3HOTo 1: AHanoroBblii Bxog All
MOMeHTa 2: AHanoroBbIn Bxo Al2
ANs pexvma 3: Mpotokon cesiau Modbus
ynpasneHus no RTU
CKOpPOCTU 4: BbICOKOYACTOTHbIN

MMMynbCHbIN BxoA HDI



P3-23 OrpaHuyexve 0.0 % ~200.0 % 150.0 % o
TOPMO3HOrO
MOMEHTa
ANs pexuma
ynpaBneHus no
CKOpOCTU

B pexume ynpasneHusi o CKopocT MakcMmarbHbI TOPMO3HOM MOMeHT MY
OorpaHM4nBaEeTCs OAHMM M3 UCTOYHUKOB 3adaHus MakcuMarbHOro TOPMO3HOIo
MOMEHTa.

0: Lindposon curHan B napametpe P3-21.

1: AHanoroBbI BxopA Al1.

JInHelHas HacTpolika — napameTpbl P5-15 ~ P5-19; nomaHasa — P5-45 u
rpynna PE.

2: AHanoroBbIi Bxof Al2.

JlnHenHas HacTpovika — napameTpbl P5-20 ~ P5-24; nomaHas — P5-45 un
rpynna PE.

3: MpoTokon cea3m Modbus RTU.

Mpsimoe nporpammupoBaHue Yepe3 agpec cBssv (100 % cooTBeTcTBYET
P3-21).

4: BbICOKOYACTOTHbIV MMNYNbCHbIN Bxog HDI.

Hactpoiika B napameTpax P5-30 ~ P5-33. 100 % cootseTcTByeT P3-21.

MapameTp P3-23 3apgaeT BepxHWIM Npegen TOpMO3HOrO MOMEHTAa ABUraTerns
YacTOTHOro npeobpasoBartens.

Ecnn HanpaBneHune MomeHTa coBnajaeT C HanpaBfieHMeM BpaLLEHWs
OBUraTenbHbli  PEXUM,  MPOTMBOMOMOXHO  HanMpaBMeHWI0  BpalleHUs—
TOPMO3HOW PeXuM.

HacTtpovika orpaHuyeHnii:

. OBuratenbHbll MOMEHT — P3-21;

. TopmosHon MomeHT — P3-23.

Mpw neproanyeckom YepenoBaHUM ABUraTENbHOTO N TOPMO3HOTO PEXMMOB
Npv COOTBETCTBYOLLEM OFPaHNYEHUN TOPMO3HOTO MoMeHTa (P3-23) nossonseT
YMEHbLUNTb POCT HAaMpPSPKEHUS Ha LUMHE MOCTOSIHHOrO Toka M obecneynTb
HOpMarbHylo paboTy NPUBOAHON Harpy3ku.

DyHKUMO- HasBanue . 3aBop.
. J[lmana3oH HacTPOWKn Usm.
HarnbHbIV Kof, byHKLUMK 3Hau.
P3-24 Tok 0.0% ~50.0 % 25.0 % ]

HaMarHM4MBaHuUs
CUHXPOHHOTO
anekTpoaBuratens
Ha HU3Koun
cKopocTh

MapameTp obecneunBaeT co3gaHWe HeoGXOAMMOro MarHUTHOrO Mosnsi B
cTtaTope Ans B3aMMOEWCTBMA C POTOPOM Ha Marnbix obopoTax, korga JC
ABuraTensi mana.



DYHKUMO-
HanbHbIV koA,

HasBanue
pyHKUMKN

[unana3oH HacTPoMnkun

3aBoga.
3Hau.

WUam.

P3-25

Yactota
OTKIOYEHUS
HamarHuumMBaHus
CUHXPOHHOro
anekTpoasuratens

0.0 % ~50.0 %

25.0%

YacTtoTa, Bbllle KOTOPOW AOMOMHUTENbHBLIA TOK HamarHuymBaHus (P3-24)

OTKIto4aeTco.
¢yHK“L" o Hassanme [unana3oH HacTPounkun 3asop. Usm.
HanbHbIV Kog, chyHKUMK 3Hau.
P3-26 Bpewms Oc~5c 0.1lc [
npeaBapuTensHOro
BO36YyxaeHuUs
CUHXPOHHOTO
anekTpoasuraTens

BpeMﬂ nogayy Toka HaMmarHU4MBaHWs Ha 0OBMOTKM cTaTtopa nepen Ha4vanom

BpaLleHus.
PyHKuyO- HasBaHue dyHKuumn J[rana3oH HacCTPOWKN 3asop. WUsm.
HanbHbIW Kop, YHKU P 3Hau. .
P3-30 ~ P3-43 Peseps - #
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Fpynna P4: NapameTpsbl anektpoasuratens 1

DyHKLMO- HassaHue o 3aBop.
. [Anana3oH HacTponkun Uzm.
HanbHbIN Kof, hyHKUMK 3Hau.
P4-00 WnoeHtudmkaumsa 0: Het genictBus 0 u]
napameTpoB 1: CtaTuyeckast

anekTpoaBuratens 1 | ugeHTMdbuKaums
2: MonHas anHamuyeckas
vaeHTudmkaumus

YT0Obl MOMYyYNTb BBLICOKYID MPOU3BOAWTENBHOCTL — 3neKkTpoaBuraTenst
N ONnTMMarnbHbIe XapakTePUCTUKW ynpaBrneHusi, TpebyeTcs nonyymTb TOYHbIe
napameTpbl ynpaensiemoro anekTpoasuratens. [[Ona obnerdyeHuss OaHHON
3agaun ucnonb3yeTcs DyHKUMS naeHTudukaumm napameTpoB
anekTpogsuraTens.

OTanbl NpW BbINOMHEHUN nAEeHTUMKaLUN:

BbibpaTb nctoyHuk komaHg nycka/octaHoBa (P0-04 = 0) — ynpaBneHue c
naxenv;

3aTtem BBeCTW criedylolime napaMeTpbl B COOTBETCTBUMWM C NacnopTHOMN
Tabnnukon anekTpoaBuraTens:

-P4-01 — HomyHanbHasa mowHOCTb anekTpoasuratens 1 (kBT);

-P4-02 — HomyHanbHoe HanpsixeHwe anekTpoasuratens 1 (B);

-P4-03 — uucno nontocoB anekrpoaguratens 1;

-P4-04 — HomyHanbHbIN TOK anekTpoasuratens 1 (A);

-P4-05 — HomyHanbHas vYactoTa anekTpoasuratens 1 (Mu);

-P4-06 — HomyHanbHas ckopocTb anekTpoasuratens 1 (06/MuH).

Mpeobpasosatenu yactoTel INPRIME MX nmetoT ABa Tvna ngeHTudmkaumm.
Bbi6op Trna naeHTudukaumuii 3aBUCuT OT TEXHONOTNYECKUX YCIIOBUIA:

A) Ecnn Harpyska MoXeT ObITb MOMHOCTLIO CHATa C Bana anekTpoasuraTtens,
cnepgyet BblOpatb «2» B napametpe P4-00 (nomHas avHamuyeckas
naoeHTudmrkaums), NnoaTBepauTb BbIOOp, a 3atem Haxatb «[MYCK» Ha naHenu
ynpaenexus. Mocne atoro MY 3anycTuT anekTpoasuraTens Brnepea U Hasag,
npousseneT yckopeHve v 3ameaneHue. Npouecc MOXeT ANUTbCS OKOMOo ABYX
MUHYT, nocne yero MY npekpatut paboty. B pesynbtate naeHtudwmkauum
ByayT paccuvTaHbl cneayroLe napameTpbi:

- P4-07 (Tok xonocToro xoaa anekrpoasuratens 1) ;

- P4-08 (conpoTuBneHune ctaTtopa anektpoasuratens 1);

- P4-09 (conpoTuBneHne potopa anekTpoasuratens 1);

- P4-10 (B3aMMHas MHAYKTUBHOCTb cTatopa U poTopa anektpoasuratenst 1);

- P4-11 (MHBYKTUBHOCTL paccesiHWs cTaTtopa 1 poTopa anekTpoasuratens 1).

B) Ecnu Harpy3ka He MOXeT ObiTb MOMHOCTbIO CHATA C Bana
anekTpoasuratens, Bblbpate «1» B napametpe P4-00 (ctatuyeckas
naeHTuukaums), noaTBepAuTb BbiGop, a 3atem HaxaTtb «[YCK» Ha
naHenu ynpasneHusi, nocne atoro MY aBTOMaTU4ECKV BLINOHUT U3MEPEHUE
crneayloLmMx napameTpoB, He 3anyckas anekTpoasuraTenb:

- P4-07 (Tok xonocToro xofa anektpoasurartens 1);

- P4-08 (conpoTtuBneHune ctatopa anektpoasuratens 1);



- P4-09 (conpoTtueneHne potopa anekTpogsuratens 1).

QyHKu." o Hassanwe [unana3oH HacTPOWkKn 3asoa, Usm.
HamnbHbIV KOA, OyHKLMK 3Hau.

P4-01 HomuHanbHas 0.1 kBT~ 1000. 0 kBT 3asvicuT u
MOLLIHOCTb or
anekTpoasuratens 1 moaenu

P4-02 HomuHansHoe 1B~1500B 3aBucuToT | W
HanpsbxeHne mMozenv

anekTpoasurartens 1

P4-03 Yucno nontocos 2~64 3aB/CUTOT | =
anekTpoasuratens 1 moaenu

P4-04 HomuHanbHbIi Tok A~600.00 A 3aBucuToT | W
anektpogsuratensil | (0.1 A ~6000.0 A) Moaenu

P4-05 HomuHanbHas 0.01 Ty ~PO-14 3aBuCUTOT | =
YacToTa mopaenu

anekTpogsuratens 1

P4-06 HomuHanbHas 1 06/MnH ~ 60000 06/MWH 3aBucuToT | W
CKOPOCTb BpaLLeHns mMozenv
anekTpogsuratens 1

MapameTphbl Bbille HEOOXOAMMO BBECTM COrMAcHO NacrnopTHoW Tabnuuke
anekTpoasuraTtens. HeBaxHO, kakol crnocob ynpaBreHusi WCnonb3yeTcs
(ckansipHoe NGO BEKTOpPHOE), [AaHHble [OIKHbl OblTb BBEAeHbl Ans
obecneyeHnst HamborbLUeh NPOU3BOAUTENBHOCTM Npeobpa3oBaTens YacToThl.

DyHKUMO- . 3aBog.
HaNbHLIA KOZ HaszBaHnue cyHkummn [Anana3oH HacTponkn 3mau, WUam.
P4-07 Tok Xx0onocToro xoga 0.01 A~ P4-04 3aBucnt [

anekTpoasuratens 1 or
mogenm
P4-08 ConpoTuenexve 0.001 Om ~ 65.535 Om Basvent []
oBmMoTok cTaTopa or
anekTpoasuratens 1 mopaenu
P4-09 ConpoTuBnexve 0.001 Om ~ 65.535 Om 3asucnt []
o6MoTOK poTopa ot
anekTpoasuratens 1 moaenv
P4-10 Bsanmuas 0.1 MIMH ~ 6553.5 M1 3asvent []
VHOYKTUBHOCTb or
anekTpoasuratens 1 moaenv
P4-11 WHAyKTMBHOCTb 0.01 MIH ~655.35 M'H Basuent []
paccesiHus or
anekTpoasuratens 1 mopaenu
MapameTtpbl P4-07 — P4-11 paccunTbiBalOTCA aBTOMATMYECKU MNpwu

npoBeAeHnn naeHTudukaumm. Mpn  cTaTnyeckomn noeHTudukaunm
paccunTbiBalOTCA Tonbko napametpbl P4-07 — P4-09. Mpu nonHon — Bce 5
rnapameTposB.

107 instart-info.ru



DYHKUMO- N 3aBop.
HanNLHBIA KOA HasBaHue cyHKuumn [Anana3oH HacTpPonkn 2Hay, WUam.
P4-12 Bpems pasroHa 1.0¢c~6000.0c 10.0¢c o
npy AVHaMN4ECKON
(nonHoi)
naeHTudmkaumm
P4-13 Bpewms pa3roHa 1.0c~6000.0c 10.0c o
Npy AVHAMWUYECKON
(nonHoi)
naeHTudmkaumm
YcTaHaBnNMBaeTCA Bpemsl pa3roHa U 3aMeffieHus aneKkTpoaBuraTens npu
npoBeeHnn AMHamuyeckon naeHtndmkaumm (P4-00 = 2).
PyHKumoO- HasBanue cyHkummn [Anana3oH HacTPonkn 3asoa. WUam.
HanbHbLIV Kog, YHKU P 3Hau. )
P4-17 ConpoTuenexve 0.001 Om ~ 65.535 Om Basvent []
cTaTtopa CUHXPOHHOTO or
nABvratens moaenu
P4-18 MHpyKTUBHOCTBL NO 0.01 MIH ~ 655.35 MH 3aBucuT ]
ocy D CUHXpOHHOTO ot
ABuratens mopaenu
P4-19 MHAyKTMBHOCTbL NO 0.01 MIH ~ 655.35 MI'H Basvent []
ocy Q CUHXPOHHOTO ot
nABvratens moaenu
P4-20 Ob6patHas 3[1C 1B ~65535B 3asucnt []
CUHXPOHHOTO ot
ABvratens mogenm
P4-21 Tok xonocTtoro 0.0 % ~50.0 % 10.0 % ]
X0[1a CUHXPOHHOTO
nABvratens
P4-22 ~ P4-27 Peseps - - -
P4-28 Konunuectso nunnin 1~ 65535 1024 o
MMMyMbCOB 3HKOAEpa
(0o yMHOXeHUus
YacToThl x4)
P4-29 Bei6op hasnposku 0: Mpsimas casnpoka 0 o
3HKOAEepa 1: O6patHas hasnposka
P4-30 Twin aHKoaepa 0: ABZ VHKpeMeHTarnbHbIN 0 []
(pe3eps)
1: UVW MHKpeMeHTasbHbIN
(peseps)
2: JInHeiiHbIn
3: PoTaumoHHbIn
4: CUHYCHO-KOCUHYCHBII
5: AGCOSMIOTHBII
P4-31 Konuyectso nap 1~ 65535 1 []
MNOSOCOB POTOPHOTO
3HKOAepa
INSTART® 108




P4-32 Yron ycTaHoBKu 0.0°-359.9° 0.0° []
3HKofepa
P4-33 ~ P4-37 Peseps - #

Mapametpbl P4-17 ~ P4-21 oTHOCATCA K napameTpaM CUHXPOHHOrO

anekTpoasura

Tens.

MapameTpbl P4-28 ~ P4-32 oTHOCATCA Kk MapameTpam aHKogepa (onums ¢
nnatamu pacwmpenns PG).

Mpynna P5: ®yHKUUM BXOOHbIX KIeMM

Cepus INPRIME MX nmeeT 7 BXOAHbIX LMAPOBBLIX KNEMM U 2 KNemMbl
aHaroroBbIX BXOJOB.

Ha:z::?;:on HaszBaHue ¢yHkuum [nana3oH HacTPoOMnkn 3:::5' WUzm.
P5-00 ®yHKUMA Knemmbl DI1 0~63 1 n
P5-01 PyHKUMA knemmbl DI2 0~63 2 n
P5-02 ®yHKumMA knemmbl DI3 0~63 9 n
P5-03 ®yHkuMa knemmbl DI4 0~63 12 n
P5-04 DyHKuMA knemmbl DIS 0~63 13 n

(HDI)
P5-05 PyHKUMA Knemmbl DI6 0~63 13 ]
P5-06 ®yHKuMA Knemmbl DI7 0~63 13 n

3T napameTpbl WCNOMb3yTCA ANA YCTAHOBKM (DYHKUMIA UMPOBbLIX
BXOOHbIX Knemm (cpyHKUMM knemm He moryT aybnuposatbes). OnucaHue
3HayeHult ot 0 fo 63 — B Tabnuue 6.2

Tabnumua 6.2 — OnncaHne OYHKLWA LdPOBbIX KNEMM

3apgaHHoe
DyHKUMA OnucaHue n HasHaveHne
3HayeHue
0 HeT doyHkumm [laxke Npu HaNM4MM curHana Ha BXoae He
BbIMOMHAETCA HUKaKUX DYHKLIWIA.
Hewcnonb3syemble KnemMmbl MOXHO YCTaHOBUTL B
COCTOSIHWE «HET (PYHKLMMY BO M36GexaHNe NOXHbIX
cpabatbiBaHUi.
1 Myck (BpaLleHve Bnepen) DyHKLMM paboTbl B NPSIMOM 1 0GpaTHOM
HanpasneHnu.
2 PeBepc (BpalueHve B
obpaTHOM HanpaBneHum)
3 TpexnpoBoaHO pexum PyHkumna « CTOM» npy TPEXNPOBOAHOM pexuMe
ynpasnexus (CTOMM) ynpaBnexus. MogpobHee — cM. onucaHue
yHKUMOHanbHoro koga P5-11.
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TONYKOBBIN PEXUM,
BpalLieHve Briepes

Pa6ouasi yactoTa TON4YKOBOro pexuma, Bpems
pasroHa v 3aMmearneHna ToON4YKOBOro pexuma. Cwm.
noapo6Hoe onucanve napametpos P7-00, P7-01,

5 TONYKOBBIN peXxum, P7-02.
obpaTHoe BpalLleHue
6 YBenuyeHne 4acToTbl Korga aTa pyHKUMSA aKTUBHA, KOMaHAb! YBENUYEHNs
(BBEPX) W YMEeHbLUEHNS YacToTbl ByayT N3MeHSATLCS, ecnn
YyacToTa 3afjaeTcs Yepea BHELLHW TepMUHan.
ECnu NCTOYHUK YacTOTbl YCTAHOBIEH Ha
7 VMEHbLLUEHIE YACTOThI LMcPOBYIO HACTPOIAKY, 3a1aHHYI0 YaCcTOTY MOXHO
(BHW3) perynvpoBaTb BBEpX 1 BHU3. CKOPOCTb N3MEHEHUS
(war perynupoBku) 3agaetcst napameTpom P5-12.
8 OcTaHOB Mo UHepLWn Mocne nonyyenus komauabl «CTOM» MY
npekpaliaeT nogaqy HanpsbkeHus Ha
aneKTpoABMraTesib, NPOLECC OCTaHOBa
He KOHTpOonMpyeTcs npeobpasoBaTeneM 4acToTbl.
9 Mepesanyck npn [laHHas dyHkuus obecneumBaeT yaaneHHbIn
BO3HWKHOBEHWM OLLINGKN nepesarnyck Npy BO3HUKHOBEHUMN OLIMBKM.
KHonka c6poca Ha naHenu AencTByeT TakuM e
obpasom.
10 MNays3a BpalLeHns MY BBINONHSIET OCTAHOB, HO BCE MapameTpbl
coxpaHsitotcs. MNocne ncyeaHoseHusi curHana M4y
BO3BpaLLaeTcs B paboyee COCTOsHUE.
11 Monb3oBaTenbkckas olwmbka Mpw nocTynneHumn nonb3osaTtensckon ownbku M4
(HO koHTakT) coobLLaeT 0 HeUCNPaBHOCT U OCTaHABMMBAETCS.
11 Monb3oBaternbckas owmbka KomBuHaumsi LmcpoBbIX CUrHANOB Ha YeTbipex
(HO koHTaKT) KriemmMax nos3sonseT 3agasath 40 16 pasnuuHbIx
CErMEHTOB HacTpoek. MoapobHble kKOMBUHaLMMN
12 Knemma 1 npuBeaeHbl B Tabnuue 6.3.
MHOTOCTYMEHYaToro pexunma
13 Knemma 2
MHOTOCTYMEHYaToro pexuma
14 Knemma 3
MHOTOCTYMEHYaToro pexuma
15 Knemma 4
MHOTOCTYMEHYaToro pexuma
16 BbiGop BpeMeHu pasroHa v Bbi6op BpemMeHV NoCcpeacTBOM KOMGUHALMKM ABYX
3ameqneHus, knemma 1 KNnemMm Ans BbiGopa Mexay YeTbipbMs BUAaMM
a3roHa u 3ameanexus. MNogpobHee - cm. Tabnui
17 BbiGop BpeMeHM pasroHa v 24 A Ap Hy
3amenneHus, knemma 2 i
18 MepekntoyeHne mexay MepekntoyeHne Mexay OCHOBHbBIM KaHarnom «A»
WUCTOYHUKaAMKN 3aJaHus nP0-10.
4acToThl
19 C6poc HacTpoek BBEPX/ Mpw aKkTMBaLIMM OTMEHSIET BCE M3MEHEHWs 4acToThl,
BHM3 caenaxHble komaHaamu BBEPX/BHUS.
BoccTaHaBnmBaeT 4acToTy COrMacHO 3HaYeHMIo
napameTtpa PO-11.
20 BbiGop UCTOYHMKa KOMaHA, Korga UCTOYHVKOM KOMaH[, He SIBNSIOTCS KHOMKM

nyck/octaHoB, knemma 1

naHesnu ynpasreHus, BO3MOXHO NepekmnioyeHmne
MeXay ynpasneHuem Yepes KNemMmbl (BHELLHUE
CUrHasbl) ¥ yNpasfieHWeM C NaHemnm.
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B pexwume ynpasneHnus no Modbus RTU
obecneunBaeTcs NepekriioveHe Mexay
ynpasneHvem no Modbus RTU u ynpasneHvem ¢
naHenu.

21

3anpet pasroHa v
3ameaneHvs

BroKv1poBKa CUTHANOB U3MEHEHMSI OMOPHOTO
curHana oT Apyrmx UCTOYHUKOB (KPOMe KOMaHAab!
BbIKITIOYEHNS).

22

Mpwoctaxoska MNNA-
ynpasneHus

Ecnu nctounuk yactotel P0-06 — PID, To npun
aKTUBaLuK dyHKUMUK nponopuvoHansHas (P),
nHTerpanbHas (1) n anddeperumansHas (D)
COCTaBSIOLLNE OTKMIOYAKTCA.

MpeobpaszoBaTenb 3anoMUMHaET TEKYLLYIO 4acToTy 1
npogomxkaeT paboTy 6e3 KoppeKuuu.

Mocne cHATna curhana MO-perynatop
B0O306HOBNSET paboTy € NocneaHuX akTyanbHbIX
3HAYEHWIA.

23

C6poc coctosHus MNK

MJK npuoctaHaBnuBaeT BbINOMHEHUE NPOrpamMMbl
BO BpeMms npouecca. Mpu nomowwm dyHKummn
KNEMMbl MOXeT GbITb BOCCTAHOBMEH [0 UCXOOHOIO
cocTosiHusA npocToro MK,

24

May3aa BoGynsumm

MpeobpaszoBaTenem 4acToTbl OCYLLECTBAAETCA
nogava BbIXOAHOro Hanpsi»KeHus Ha ueHTpaanoﬁ
yactoTe, a yHKLMA BOGYNSALMM BPEMEHHO
OTKIO4AETCS.

25

TaMepHbIN BXOAHOW curHan

Korga anutensHOCTb curHana gocturaet
YCTaHOBMEHHOTO BP! msi/pa: s,
aKTMBMpYyeTCst (DYHKLIMS TaliMepPHOro BbIXoAa.
TpebyeT COBMECTHOrO MCNOMb30BaHWS C BbIXOAOM
FM (dpyHkumsi 17) n napametpamu P7-39, P7-40.

26

HemepneHHoe TopmoxeHve

MNOCTOAHHBLIM TOKOM

Korga curHan Ha knemme aktuseH, MY
NEPEKIIOYAETCS B COCTOSIHUE TOPMOKEHNS
NOCTOAHHbLIM TOKOM, YCTaHOBIEHHbIM B NapamMeTpe
P1-16.

27

Bxof BHeLWHeN owmnbkn

(HOpMarbHO 3aMKHYTbIIA)

Bxop BHeluHel oWmnGKN (HOPManbHO 3aMKHYTIN).
Korpa dyHkuwms aktuBHa, MY coobluaeT 06 ownbke
Err28 n octaHaBnvBaeTCs B pexvme, yCTaHOBMEHHOM
B napametpe P9-23.

28

C6poc AnuHb!

BeinonHeHue c6poca AnvHb!

29

Bxop cuetumka

BbINonHeHye oTcueTa UMNyMbCoB, YCTaBka CHETUMKa
— B napametpe Pb-08.

30

C6poc cyetumka

Ouuctka [OaHHbIX CHETYMKa.

31

Bxog STO1

Mo ymonyanwuio yctaHoBneH B P5-07

32

Banpet ynpaenexus
KPYTSLLMM MOMEHTOM

MpeoGpa3oBaTenb YacToTbl HE BLIMOMHAET
PEryN1POBKY KPYTALLETO MOMeHTa, paboTaeT B
PEXMME YNPABEHUS CKOPOCTHHO.

33

MMnynbCHbI BXOA,

®YHKLMSA BbICOKOYACTOTHOIO MMMYINbCHOTO BXOAa
(AevicTBUTENbHA TONBKO ANs knemmbl HDI).

34

3anpeT Ha u3MeHeHve
4acToTbl

Korga curHan aktuseH, MY He pearupyet Ha
V3MEHEHUSI ONOPHOrO CUrHana YacToTbl.
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35 O6patHoe MN-ynpaenexve Korga curHan akTuBeH, HanpaBneHve OeicTBUs
MWA-ynpaBneHnsi NPOTUBOMNONOXHO HanpaBeHUto,
yCTaHOBNEHHOMY napameTpom PA-04.

36 BHewHwui octaHos 1 Mpwv ynpasneHun ¢ NaHenu BbINONHAET YHKLWIO
kHonkn «CTOlM» Ha naHenu.

37 Bbi60p UcTO4HMKa KOMaHA Wcnonb3yeTca Ans nepeknioveHns mexay

nyck/ocTaHoB, knemma 2 ynpaBneHVeM C KIIEMM 1 MO CETEBOMY MPOTOKOY.
Ecnu B kayecTBe BapuaHTa ynpaBneHus BbiopaHbl
KMeMMbl YpaBneHusl, TO NpU akTUBHOM cUrHane
BbIMOSIHAETCS NEpeKmnioYeHne Ha ynpasrieHue no
CeTEBOMY MPOTOKOSTY.

38 Maysa M[-ynpaenexus Korpa curHan akTuBeH, PyHKLMS MHTErpupoBaHus
npu MWA- ynpasneHuv npuocTaHaBnmeBaeTcs,

HO npornopLoHanbHas 1 auddepeHLnansHas
perynvupoBka OCTalTCs AeNCTBYOLLMMM.

39 MepekntoyeHne NCToYHMKa Mpwn aKTMBaLMM 3TOM UCTOYHMK YacTOTbl A

YacToTbl A Ha OMOPHYt0 3aMeHsieTcs Ha OMopHyto YacToty (P0-11).
vacTtoTy

40 MepekntoyeHne UCTOYHMKa Mpw akTMBaLMM 3TON UCTOYHUK YaCTOTbI B
4acToTbl B Ha onopHyio 3aMeHseTCs Ha onopHyto YacToty (P0-11).
vacTtoTy

41 MepekntoyeHve mexay 901 AKTVBMPYET NepeknioyeHne Mexay napameTpamu
n3a2 anekTpoasuratens 1 v 2.

42 AKTMBaLMA NOXapHOro AKTUBaLMA NOXaPHOro pexuma, no ppoHTy
pexuma curHana, cm. P7.77-P82.

43 MepexknioyeHune mexay Korpa ycrnoeuem nepekmnoueHus mexay
napametpamu NAJ- napametpamu MU-ynpaBnexus aenseTcs
ynpasneHus BxoaHas knemma (PA-21 = 1), npu HeakTUBHOM

curHane Ha knemme, To MY ncnoneayet
napameTpbl PA-06 ~ PA-08. Ecnu curhan Ha
knemme aktueeH, To MY ncnonedyer PA-18 ~
PA-20.

44 MepeknioueHne mexay MepeknioyaeT NpuBOA Mexay pexvumamu
pexvMamu ynpaeneHusi no ynpaBneHNsi MOMEHTOM U CKOpOCTbIo. Ecrin
CKOPOCTU/MOMEHTY TepMuHan HeakTuBeH, npeobpasosaTens pabotaeT

B pexwvme, 3agaHHoM napameTtpom Pd-10

(PEXUM ynpaBreHnsi CKOPOCTbI/MOMEHTOM). Mpu
aKTMBaLMV TEPMUHANA NPONCXOAUT NEpPEKIoYeHe
B aIlbTEPHATUBHbIA PeXVM.

45 ABapuiiHblii oCcTaHOB Korga knemma aktueHa, MY octaHaBnueaeTcs
Ha MaKcUMarnbHOW CKOpPOCTM, @ TOK B npoLiecce
ocTaHoBa oOrpaHuuvBaetcs. [laHHast (PyHKLUS
MCMOnb3yeTcsl Arst aBapUitHON OCTaHOBKY NpuBoaa
B 9KCTPEHHbIX CUTyaLusix, koraa TpebyeTcs
HeMe/neHHoe npekpalleHne paboTbl.

46 BHeLwwHwui ocTaHoB 2 B nto6om pexume ynpasrneHus AaHHas yHKUMS
MOXeT MCMOMNb30BaTbCs Alls NMaBHOMO 0CTaHOBa
npeobpasosBaTens ¢ 3ameaneHnem, npu 3Tom
BPEMSs TOPMOXEHUSA (PUKCMPOBAHO 1 COOTBETCTBYET
«BPEMEHW 3amefneHns 2»

(P7-04).
47 3ameanexve ¢ Korga knemma aktueHa, MY cHavana cHwxaet

TOPMOXEHNEM NOCTOSAHHbIM
TOKOM

CKOPOCTb A0 4acTOoTbl HA4Yana AvHamu4eckoro
TOPMOXEHWs, a 3aTeM nepeknto4aeT B COCTOsAAHE
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AVHAMUYECKOrO TOPMOXXEHUA.

48 C6poc BpeMeHn B paboyem Korpa knemma akTuBHa, Bpemsi B paboyem pexume

pexuve MY cbpacebiBaeTcs, U 3Ty OyHKUMIO HEOBXOAUMO
vcnonb3oBaTh BMeCTe ¢ napametpamu P7-36 un
P7-38.

49 Mepekntoyenve Mcnonb3yeTca Ana nepeknioveHns mexay
[BYXNpOBOAHOro/ [IBYXMPOBOAHBIM V1 TPEXMPOBOAHbLIM PEXNMOM
TPEXMNPOBOHOTO YNPaBEHNs | ynpaBreHus.

50 Banpet pesepca Mpwv aKkTMBaLMK 3TON PYHKLUK, peBepc

9neKTpoABMraTesist HEBO3MOXEH.

51 Hacrpoiika HevcnpaBHOCTM Mpu 3ambikaHUK aToM Knemmbl 4 BbIBOAUT Ha
nons3osarens 1 avcnnen Err30.

52 Hactpoiika HencnpasHOCTU Mpw 3ambikaHnK 37O knemmbl M4 BLIBOANT Ha
nonb3oBarens 2 aucnnen Err31.

53 Bxog pexuma cHa ®yHkuma ‘CoH’ akTuBMpyeTcs/aeakTuempyeTca

Yepea BHeLUHVe TepMuUHarbl: NPy 3aMbikaHN
KOHTaKTa thyHKLUUS NPUHYAUTENBHO aKTUBUPYETCS,
npu pa3mblkaHun npeobpasoBaTenb BbIXOAUT U3
pexumMa cHa 1 NnepexoauT B pabouunin pexum (He
cBsA3aHo ¢ MN-perynupoBaHuem).

54 Peseps -

55 Peseps -

56 BbiGop knemmbl 1 YcTaHoBKa L poBoro Bxoaa Anst UCTOYHMKA
HayarnbHoro AuameTpa HavanbHoro avametpa 6apabaHa B pexvime
GapabaHa KOHTPOIS HaTshkeHwWs!, koraa napametp C1-11=0

57 Bbi6op knemmbl 2 YcraHoBka LMpoBOro Bxoaa Anst UCTOYHMKA
HayarbHoro anameTpa HavanbHoro AuameTtpa GapabaHa B pexvume
GapabaHa KOHTPONS HaTshKeHus:, koraa napameTp C1-11=0

58 OcTtaHoBka pacyeTa AxTvBaumst hyHKLMM Ha LM POBOM BbIXoAe,
AvameTpa 6apabaHa Korga sHaueHue anaveTpa 6apabaHa B cucteme

KOHTPONS HAaTSHKEHWsi AOCTUraeT 3HaueHws,
3agaHHoro B C1-20.

59 BBop BuTkOB Lincbposoii Bxop (DI) B cucteme koHTpons

HaTsHKeHWs1 ANsi NOMyYeHUst curHana,
COOTBETCTBYIOLLETO KONNYECTBY BUTKOB (Anst
pacyeta anameTpa 6apabaHa).

60 Mepexknioyenne GapabaHa Bbibop mMexzay CoCTOsiHUSIMM “HamoTKa” 1

“pa3sMoTKa” B CCTEME KOHTPOISA HaTSHKEHNS.

61 Beog STO2 Mo ymonuaHuto yctaHoBneH B P5-08

62 TonwwuHa matepuana 1 BapaHve TonwmHbl maTepuana. Korga ans
(ynpaBneHue HaTsxkeHneM) napametpa C1-21 BbiGpaHo 3HaueHue 0, TonwmHa

MaTepuana 3agaeTcs KomGuHauwven cocTosHuiA DI-

63 TonwwuHa matepuana 2 BX0J0B. YeTbipe NpeayCTaHOBMEHHbIX 3HAYEHUs

(ynpaBreHue HaTshkeHnem)

TOMLWMHbI 3anucbiBaloTca B napameTpbl C1-22~C1-
25, a aKTVIBHOE 3Ha4eHne BbIONpaeTcs Norn4eckoin
kombuHauuei ypoeHen Ha DI- TepmuHanax.
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KnemMmbl MHOroctyrneH4aToro ynpasneHuss MoryT HacTpauBatb Ao 16
CTyMNeHeln CKOPOCTU, Kak NokasaHo B Tabnuue 6.3.

Tabnumua 6.3 —OnucaHne yHKUWIN MHOTOCTYMNeHYaTbIX KOMaHa,

INSTART®
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Knemma Knemma Knemma Knemma
MHOro- MHOro- MHOro- MHoro- Homep Napame.
CTyneH4yaToro | CcTyneH4YaToro CTyneH4YaToro | CTyneH4YaToro cTynexn pameTp
ynpaeneHnus 4 ynp ynp Ynp 1

Bblikr. Bbikr. Bbikn. Bbikn. CKOTCTb PC-00

Bbikr. Bbikn, Bbikrn. CKOZOCTb PC-01

Bbikr. Bbikn CKO%OCT" PC-02

Bikr. Cropoet PC-03
CKOpSOCTb PC-04
Cropoet PC-05
CKO[;OCTI:- PC-06
CKO%OCTI: PC.07
CKOpQOC‘Tb PC-08
Cropocts PC-09
Cmﬁc“’ PC-10
CKO];-)(ZJCTb PC-11
Cxorgcn, PC-12
CKO?:C‘TI:- PC-13
Cropocts PC-14
Ckoggcrb PC-15




B Ttabnuue 6.4 nokasaHbl koMOGUHaUMKU Krnemm Ans Bblbopa BpeMeHU
pa3roHa u 3amepeHus.

Tabnuua 6.4 — KombuHaumm knemm ans Bblbopa BpemMeHM pasroHa U
3aMeaneHus

BapuaHT BpemeHu pasroHa u

Knemma 2 Knemma 1 sameanenus MapameTpb!
Bbikn. Bbikn. 1 P0-23, P0-24
Bbikn. Brkn. 2 P7-03, P7-04
Bin. Bbikrn. 3 P7-05, P7-06
Bin. Bin. 4 P7-07, P7-08

Ha::l.:ﬁl;:(;n HaszBaHue ¢yHkuum [unana3oH HacTPOMkn 3::;’:_" WUzm.
P5-10 Bpewms dunbtpaumm 0.000c~1.000¢c 0.010c o

undpoBsbIx Bxoaos DI

Hactpoiika 4yBcTBUTENBHOCTU LndpoBbIX Bxoaos (DI). Mpu noBbileHHON
BOCNPUMMYMBOCTM BXOAaA K MOMeXaM, BbI3blBaOLLMM NOXHbIE cpabaTbiBaHus,
OaHHbI NapamMeTp MOXHO YBEMWYUTb — 3TO MOBLICUT NMOMEXOYCTONYNBOCTb,
HO CHU3WUT YyBCTBUTENbHOCTb LIM(PPOBbLIX BXOA0B.

CDyHKu_Mo- HasBaHnue cyHkummn [nana3oH HacTPoWkn 3ason. WUam.
HanbHbIV KoA, 3Hau.
P5-11 Pexuvm ynpaenenus 0: [iByxnpoBoAHON pexum 1 0 ]
C Knemm 1: [1ByXnpoBOAHON pexum 2

2: TpexnpoBoAHON pexum 1
3: TpexnpoBOAHON pexum 2

0: AByxnpoBoaHou pexum 1: KombuHaumm knemm:

ny
COM
Bnepen DI1 (P5-00:1)
Pesepc DI2 (P5-01:2)

PucyHok 6.9 — Cxema ABYyxnpoBOAHOrO NoAkmnoyeHns 1



Tabnuua 6.5 — KombuHaumm knemm Ans AByXNpOBOAHOMO pexuma 1

DI1 DI2

KomaHnpa

BbIKJ1. BbIKI. OcTtaHoB
BbIKI. BKIJ1. Pesepc
BKn. BbIKI. Brepén
BKI. BKI. OcraHoB

MepekntoyaTtens Ha DI1 — 3anyck B NpsiMOM HanpaBneHUW BpalleHust
anekTpoggurartens, a DI2 — B o6paTHoMm.

1: [1IByXxnpoBOAHON PEXMUM 2:

ny
COM
Myck DI1 (P5-00:1)
CwmeHa HanpasneHus 5
BpaWeHMs: DI2 (P5-01:2)

PucyHok 6.10 — Cxema oBYXNpPOBOAHOIO NOAKIOYEHMS 2

Tabnuua 6.6 — KombuHaumm knemm Ans AByXNpoBOAHOMO pexuma 2

K1 K Komanga
BbIKI. BbIKN. OcraHoB
BbIKJ1. BKI. OcTtaHos
BKI. BbIKN. Bnepén
BKn. BKJ1. Pesepc
Mepeknioyatens Ha DI1 — 3anyck, a HanpaBneHve BpalleHus

3neKkTpoaBuraTens onpeaensieTcs CoCTosiHMeM nepekntodaTens Ha DI2.
MpumeyvaHue: korga curHan knemm DI1/DI2 pgenctBuTeneH, HO U3 Apyrux
MCTOYHWKOB 3aflaH1si KOMaHbl yNpaBreHns nofaeTcs kKomaHaa Anst OCTaHoBa,

TO Onda cneagyrLwero 3anycka HeobXoaMMO CHSITb C KNeMMbl CUrHan u nogatb
€ro cHosa.



2: TpexnpoBOAHbLIA pexuM ynpaeneHus 1:

COM

Brepea DIt (P5-00:1)

Pesepc DI2 (P5-01:2)

OcraHoB Din

PucyHok 6.11 — Cxema TpexnpoBOgHOro noakmnioyeHms 1

Din aBnsetcs noaTteepxgatowen 3anyck knemmon, DI1 — 3anyck B npsimMom

HanpasneHun, DI2 — 3anyck B o6paTHOM HanpaBneHuu.

3: TpexnpoBOAHOW pexuM ynpaBneHus 2:

coMm
DI1 (P5-00:1)

Myck

CmeHa HanpaBneHus
BpaLleHus

OcraHoB

DI2 (P5-01:2)
Din

PucyHok 6.12— Cxema TpexnpoBO4HOro NOAKITHOYEHUS 2

KHonka H3 — aBnsaeTca nogTBepxaatoLent 3anyck knemmon, kHonka HO—
NnoATBepPXAatoLLen 3anyck, nepekntoyarens Ha DI2 onpepensieT HanpaBneHne

BpaLleHus.
DyHKUMO- .
HanbHLIA KOZ HasBaHue cyHkuumn [unana3oH HacTpoukun
P5-12 CkopocTb nameHeHust | 0.01 u/c ~ 100.00 Muy/c 1.00 ly/c

OMOPHON YacToThb!
npu 3apaHum ¢
TepmuHana BBEPX/
BHM3

3aBop.
3Hau.

WUzm.

u}



YcTaHaBnMBaeTcs CKOPOCTb U3MEHEHUsI OMOPHOW YacTOThbl MPW 3aAaHWM C
TepmuHana (BBepx/BHU3).

¢yuxuy|o» HasBaHue cyHKummn [unana3oH HacTPounkun 3asop. U3m.
HanbHbIV Koa, 3Hau.
P5-13 Bei6op Tvna norviku 0: HopmanbHO pa3oMKHYTbIN 00000 ]
ANA  UnpoBbIX Bxog DI-COM
Bxogos DI1-DI5 1: HopmarnbHO 3aMKHYTbI BXOA
DI-COM

Pa3psip egmuuy: DI

Paspsig necsitkos: DI2
Pa3psip coten: DI3

Pa3spsia Teicay: DI4

Pa3psip necatkos Teicay: DIS
(HDI)

PyHKUMA onpefensieT IOrMKy akTMBaumMu AUCKpeTHbIX Bxopos (DI)
npeobpasoBaTterns 4YacToTbl:
0: HopmanbHo pa3oMkHyTbIM Bxoa DI-COM

CTraHgapTHbIV peXxuM Ansi KHOMOK C HOPMaribHO-pa3oMKHYTbIMM KOHTaKTaMun
(HO).

1: HopmanbHo 3aMkHyThIN Bxog DI-COM

Pexum ans gaTynkoB ¢ HOpMarbHO-3aMKHYTbIMKU KoHTakTamu (H3) wnnun
aBapuiiHbIX Lienen.

Pa3psag eamnnu: DI

Pa3psag necsitkos: DI2

Pa3psag coteH: DI3

Paspsag Teicau: DI4

Paspsag gecatkos Teicsay: DIS (HDI)

DYHKUMOHANbHbIA HasBanue [nana3oH HacTpO#KM 3aBoa.
koA pyHKUMKN 3Hau.
P5-15 HwxHwi npegen 0.00B ~P5-17 0.00B o
aHaroroBoro
Bxoga Al1 (ans
curHana 4-20 MA
ycTaHoBUTb 2.00)

P5-16 OnopHbIv curHan, | - 100.0 % ~ +100.0 % 0.0% )
COOTBETCTBYIOLLWIA
HWKHEMY npefeny
aHarnoroBoro
BxogaAll

P5-17 BepxHuii npegen P5-15~+ 10.00 B 10.00B u]
aHaroroBoro
BxogaAll

P5-18 OnopHbIi curHan, -100.0 % ~ +100.0 % 100.0 % o
COOTBETCTBYHOLLMA
BepXHeMy
npegeny
aHanorosoro



BxogaAll

P5-19 Bpems 0.00 ¢c~10.00c 0.10c o
unbTpaummn
aHaroroeoro
BxogaAll

Onpegenexne 3a4aHHOrO 3Ha4€HWs MO aHaNoroBoMy BXoay.

MpeobpasoBaTenb 4acToOTbl UHTEPNPETUPYET CUrHam aHanoroBoro BXoAa
(Al1) B COOTBETCTBUM C YCTAHOBIEHHBIMW rPaHMLL@MK AnanasoHa.

Mpw BbIXxOAE BXOAHOIO HANPSHXXEHWS 3a YCTaHOBINEHHbIE Npeaenb:

Bbllle MakcuManbHOTrO 3HAYeHUs MNPUHUMAETCs Kak MakcumanbHas
rpaHuua.

Hwxe MUHMManbHOrO 3HaYeHNs NPUHMMAETCA Kak MMHUMarbHas rpaHula.

Mpn ucnonb3oBaHWM TOKOBOro Bxopa (4-20 MA) COOTHOLLEHWe:
1 mA = 0.5 B (cM. pucyHok 6.13)

L

100% & 100% 4

p 0B (0mA) »
10B (20 MA)
CAIT
0B (0mA) -100%
PucyHok 6.13 — COOTHOLLEHME aHaNoroBbIM BXOAHBIM HaNpPsXKeHneM un
COOTBETCTBYHLLMM OMOPHLIM CUTHAIIOM.
DYHKUMOHANbLHbIN HassaHnue . 3aBog.
J[nana3oH HacTPOWKKn Usm.
Koa yHKUMKN 3Hau.

P5-20 HwxHwi npeaen 0.00 B ~ P5-22 0.00B o
aHarnorosoro
Bxoaa Al2 (ans
curHana 4-20 MA
ycTaHoBuTb 2.00)

P5-21 OnopHbIii curHan, -100.0% ~+100.0% 0.0% [u}
COOTBETCTBYIOLLIWIA
HWKHEMy npegeny
aHarnoroBoro
BxofaAl2
P5-22 BepxHuii npepen P5-20 ~+10.00 B 10.00B o

aHarnoroBoro
BxofaAl2



P5-23

OnopHbIii curHan,
COOTBETCTBYHOLLWIA
BEpXHEMY
npegeny
aHarnoroBoro
BxofaAl2

-100.0 % ~ +100.0 %

100.0 % u}

P5-24

Bpems
unbTpaumm
aHarnorosoro
BxofaAl2

0.00 ¢ ~10.00¢c

0.10c o

P5-25

HwxHwii npegen
aHaroroBoro
Bxoaa Al3* (ans
curHana 4-20 MA
ycTaHoBUTb 2.00)

0.00B ~ P5-27

0.00B u}

P5-26

OnopHbIi curHan,
COOTBETCTBYHOLLIA
HWKHEMY npefeny
aHanoroBoro
BxofaAl3

-100.0 % ~ +100.0 %

0.0 % u}

P5-27

BepxHuii npegen
aHarnorosoro
BxofaAl3

P5-25 ~+10.00 B

10.00B u}

P5-28

OnopHbI curHan,
COOTBETCTBYOLLNA
BEpXHEMY
npegeny
aHaroroBoro
BxofaAl3

-100.0 % ~ +100.0 %

100.0 % u}

P5-29

Bpewms
unbTpaummn
aHarorosoro
BxoaaAl3

0.00 ¢ ~10.00c

0.10c u}

*Al3 gocTyneH npu ncnonb3oBaHun nratbl INMX-1/0-A. Cm.

onucaHue P5-

15 ~ P5-19.
DYHKUMOHANbHbIA Hasmanme dyHkunn ﬂuana{ou 3aeog,. Yam.
Kon HacTPOWKu 3Hau.

P5-30 HwxHwuii npegen 0.00 kl'y ~ P5-32 0.00 k'y o
BbICOKO4YACTOTHOTO
umnynecHoro Bxoga HDI

P5-31 OnopHbIi curHan, -100.0 % ~ + 0.0% o
COOTBETCTBYIOLLMIA HIKHEMY 100.0 %
npefaeny BbICOKOYACTOTHOMO
umnynecHoro BxogaHDI

P5-32 BepxHuii npegen P5-30 ~ 50.00 'y 50.00ky | O
BbICOKOYACTOTHOO MMMYIbCHOMO
Bxoaa HDI
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P5-33 OnopHbIii curHan, -100.0 % ~ + 100.0 % o
COOTBETCTBYIOLLMI 100.0 %
BEpXHemy npegeny
BbICOKO4ACTOTHOTO UMMy LCHOMO
sxoaa HDI

MpeobpasoBaTent 4acToTbl MHTEPMPETUPYET CUrHar BbICOKOYACTOTHOTO
mmnynbecHoro Bxogda (HDI) B cooTBETCTBUM C YCTaHOBIEHHBIMW FpaHWLaMn
AnanasoHa.

DYHKUMOHANbLHbLIA HasBaHnue [nanazoH HaCTPOKM 3aBop. Yam.
Kon byHKUMKN 3Hau.

P5-35 Bapgepxka 0.0c ~3600.0c 0.0c u}
BKIto4eHus DI1

P5-36 Bapepxka 0.0c ~3600.0c 0.0c o
BbIKo4eHns DI1

P5-37 3agepxka 0.0 c ~3600.0¢c 0.0c u}
BKMoYeHus DI2

P5-38 Bagepxka 0.0 ¢ ~3600.0c 0.0c o
BbIKModeHns DI2

P5-39 3apepxka 0.0 ¢ ~3600.0c 0.0c o
BKMoYeHus DI3

P5-40 Bagepxka 0.0 ¢ ~3600.0c 0.0c o
BbIKnodeHmns DI3

MapameTpbl NO3BOMSAIOT 3a4aTh BPEMEHHYIO 3afepXKy Ons U3MEHEeHWs
COCTOSIHUS! AUCKPETHbIX BXOLOB:

3agepkka BKMIOYEHUS — BpeMsi Mexgy nogdadeit curHana Ha DI un
(haKTUYECKM pacno3HaBaHWEM BXOAA Kak akTUBHOTO.

3agepxka BbIKIIOYEHUS — BpeMsi Mexay CHsSTMeM curHana ¢ DI u
(haKTUYeCKUM pacno3HaBaHWeM BXoAa Kak HeaKTMBHOTO.

DyHKLMO- HazBanune [nana3oH HacTPONkn 3aBog. WUzm.
HanbHbLIN KoA OyHKUMKU 3Hau.
P5-41 DyHKUMM 0 ~63 0 o

aHaroroBoro Bxoga
Al1 kaK AMCKpeTHOro
BXxofa

P5-42 DyHKUWK 0 ~63 0 o
aHanoroeoro Bxogaa
Al2 KaK AncKpeTHoro
BXoda

OTn napameTpbl onpegensioT, 6yayT nm  aHanorosble Bxodbl Al
ncnonb3oBaTbCsl B kavectBe uUMppoBbix. 3HadeHns 0 ~ 63 COOTBETCTBYHOT
onucaHHbIM B Tabnuue 6.2.
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DyHKLMO- Hassanue 3aBop.

J[nana3oH HacTPOWKn Usm.

HanbHbIA Kop chyHKUMM 3Hau.
P5-44 Bbi6op noruku 0X00 ~0X01 0X00 o
aHarnoroBbIx
BXOJ0B (npu
paboTe B kayecTBe
LUMcppoBbIX)

Hactpoiika pexvma paboTbl aHanorosoro Bxoga Al npu pabote B kadecTse
uucppoBoro Bxoaa.

Pa3psag eavnuu: aHanorosbin Bxog Al1.

Pa3psag gecstkoB: aHanoroBbIvi Bxog Al2.

0: HopmanbHo pa3oMkHyTbIM Bxoa Al-COM

CTaHgapTHbLIN PeXUM A KHOMOK C HOPMarnbHO Pa3OMKHYTbIMU KOHTaKTaMm
(HO).

- Bbicokuit yposeHb: All > 6 B

- Huskuin yposeHb: All <4 B

1: HopmanbHo 3aMkHyTbIM Bxop Al-COM

Pexum gns gaTymMkoB ¢ HOPManbHO 3aMKHYTbIMW KOHTakTamu (H3) wnnn
aBapuiHbIX Lienen.

- Huskuin yposeHb: All < 6 B

- Bbicokuin ypoeHb: All > 4 B

DyHKLMO- HazBanue . 3aBog.
o J[nana3oH HacTPOWKKn
HanbHbIX Kog pyHKLMN 3Hau.

P5-45 BbiGop kpuBor gnst | 00 ~ 22 00 o
aHaroroBbIX BXOL0B

Paspsg eavHuu;: BbIGop xapakTepycTukm Ans aHanorosoro sxoga All.
Pa3psig necATkoB: BIOOp XapakTepucTUKK Ans aHanorosoro Bxoga Al2.
0: iByxTOYe4YHasi npsimas

(cm. P5-15 ~ P5-19 gnsa All n P5-20 ~ P5-24 ansa Al2).

1: MHOoroTo4ye4yHas kpuBas 1

(cm. PE-00 ~ PE-07).

2: MHoroTo4ye4Has KpuBasi 2

(cm. PEO8 ~ PE-15).

DyHKUMO- Ha3sanue o 3aBog.
o [Anana3oH HacTponkn
HanbHbIA Koa chyHKUMM 3Hau.
P5-46, Pe3seps - - #
P5-47



Fpynna P6: ®yHKkLUMK B

bIXOOHbIX KITeMM

Cepusa INPRIME MX umeeT 2 knemmbl aHanorosoro Beixoga (AO1 n AO2), 1
BbIXOZ, C OTKPbITEIM KOMIEKTOPOM, KOTOPLIA MOXET MCMONb30BaThCs Takke Kak
BbICOKOYACTOTHbIA UMMYMbCHBIN BbIXOA, Y 2 BbIXOAHbIX pene.

DyHKLMO- . 3aBog.

HanbHLIA Koz HasBaHnue cyHkummn J[Anana3oH HacTPOWKKn 3nau. U3m.
P6-00 ®yHkuma pene TA-TC 00 ~ 48 2 o
P6-01 ®yHkums pene RA-RB-RC | 00 ~ 48 1 o
P6-02 DyHKUMA KNneMmbl Y1 00 ~ 48 1 o

(nnata paclmpeHus
INMX-1/O-A)
P6-03 DyHKUMSA KNeMMbl Y2 00 ~ 48 1 o
(nnata paclumpenus
INMX-1/O-A)

YKazaHHble napameTpbl UCNOMb3yTCA ANs BbiGopa OYHKUMIA BbIXOAHBIX

KnemMm.

Tabnuua 6.7 — OnucaHne n HasHaveHne yHKLMIA BbIXOAHBIX KNEMM

3HauyeHune DyHKUUA Onucanue

0 HeT Bbixoaa Knemma He BbINOMHAET HUKAKON (DYHKLIMK.

1 Pabota WHpvkauwms paboTsl MY (BbixogHas YactoTa
MOXET BbITb HyneBoii). CurHan npucyTcTeyeT
npu Hanuuum komaHasl MYCK.

2 ABapuitHbIii BbIX0A, (OCTaHOB) Knemma nepexoaut B coctosiHne «BKIT» npu
octaHoBke MY no npuynHe oTkasa.

3 [ocTtmkeHne ypoBHs YacToTbl FDT1 CpabaTbIBaeT Npu AOCTUXKEHWUM HaCTOTbI,
3afaHHoN napameTpamu P7-22 n P7-23.

4 [locTkeHve 3aaaHHOI YacToTbl AKTVBUPYETCS NPU AOCTVXKEHUM YaCTOTbI,
ycTaHoBneHHow B P7-24.

5 Pa6oTa Ha HyneBoW ckopocTu CwurHan npu pa6ote MY ¢ HyneBoii BbIXOAHOM
4acToTow (He BKIYasi COCTOSIHWE OCTaHOBa).

6 Mpeaynpexaenne neperpysku AKTVBMPYETCA NPU NPEeBbILLIEHNM Nopora

pasuratenst neperpysku (Hactpoiiku P9-00 ~ P9-02).

7 MpenynpexaeHnve neperpysku M4 Curranusupyert 3a 10 cekyHA Ao
cpabaTbiBaHUs 3aLUnTbl OT neperpy3ku M4Y.

8 BasepLueHve uvkna MK Mmnynbc 250 Mc nocne 3aBepLUeHUs Lukna
npocrtoro MJK.

9 [locTipkeHVe CyMMapHOTo BpeMeHM B AKTVUBMPYETCS NPU MPEBbILLIEHNN BPEMEHH,

COCTOsIHUM paboThl 3apaHHoro B P7-20 (P7-34 — MOHUTOPUWHI
BpPEMEHH).

10 OrpaHuyeHne 4acToTbl Curran «BKJ1.» npn 4OCTKEHNN BbIXOAHO

4acTOTbl BEPXHEro/HKHEro npeaena.
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11 [oToBHOCTBL K paboTe CurHanuampyeT o0 roTOBHOCTU: MUTaHne
nofaHo, oGOk He 0GHapPYKeHO.

12 All> A2 CpabatbiBaeT Npu NpeBbILLIEHNN 3HaYEHNS
Al1 Hap Al2.

13 [ocTwkeHne BepxHero npeaena AKTUBMPYETCS NPU AOCTUXXEHN

YacToTbl vactoTbl PO-16.

14 [ocTmkeHne HWxHero npegena CpabatbiBaeT Npn 4OCTKEHUN

4acToTbl yacTtoTbl P0-18.

15 CoCTOsHIe NOHWKEHHOTO HanpsbkeHnst | CurHanuaupyet o paboTe B pexvive
MOHWXEHHOTO HaNPSHKEHUS.

16 YnpaBneHue no KOMMyHUKaLMOHHOMY | KoHdurypmpyeTcsi Yepea KOMMYHUKaLMOHHbIN

npoTokony npoTtokon Modbus RTU (unu onuuoHanbHble
Profinet, Profibus DP, Canopen, Modbus TCP/
IP, Ethercat.

17 Bbixop Tanivepa PeanunayeT cyHKUMIO pene BpemeHu (B CBA3KE
¢ cyHKUMen umdpposoro Bxoaa 25, P7-39,
P7-40).

18 Pesepc Curnan «BKJIl.» npw BpaiieHum
anekTpoABUraTensi B 06paTHOM HanpaBreHni.

19,20 Peseps -

21 OrpaHuyeHne MoMeHTa AKTUBMpPYeTCS Npu cpabaTbiBaHUM 3aLLUTLI OT
ocTaHoBa. [1p1 JOCTWKEHWUN YCTAHOBMNEHHOTO
npefena MomeHTa npeobpasoBatesb
aBTOMaTUYECKN OrPaHNYMBAET BbIXOAHOM TOK.
AKTUBMpYeTCA 3alunTa OT 3aKMHUBAHWUS
(NpenoTepaLlaeT neperpes Asuratens u MN4).

22 [ocTtmkeHne Toka 1 MoporoBble 3Ha4eHus 3apatoTcs B P7-45,
P7-46.

23 [ocTmkeHne YactoTbl 1 HactpavBaeTcs yepes P7-43, P7-44.

24 [HocTwkeHne TemnepaTypbl MOayns CpabatbiBaeT Npu AOCTUXEHWUW TeMnepaTypbl
paauaTopa 3HadeHus P7-69.

25 XonocToi xof, CurHan «BKJ» npu pa6ote MY 6e3 Harpy3ku.

26 HakonneHHoe BpeMsi BKIMIOYEHWst [aHHasa pyHKUMA aKTMBUPYET BbIXOAHOW
cyrHan npu npeBsbILLEHUN OBLLETO BpeMeHH
paboTbl NpeobpasoBaTtens 4acToTbl
3apaHHoro nopora B P7-51.

27 [LocTwkeHne BpeMeHn paboTbl CpabaTbIBaeT no ucteueHun Bpemexn P7-38
(npw akTBMpOBaHHOM P7-36).

28 Peseps -

29 [locTkeHne 3HaveHns cueTymka AKTVBMPYETCS NPY AOCTMXKEHUM 3HAYEHUSA
Pb-08.

30 [locTwkeHVe 3ajaHHOTO 3HaYeHNs CpabatbiBaeT Npu IOCTUKEHUN 3HAYEHUS

cyeTyrKa Pb-09.

INSTART®©
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31 30 1vnm 302

Mepekniovenne 30 1 vnmn 3 2

32 YnpasneHue TopMO30M AKTMBMPYET cuUrHan npu pabote
yAepXvBatoLLiero Topmosa (rpynna
napameTpos B5).

33 Pabota Ha HyneBoi1 ckopocTu 2 CurHan «BKJ1» npu HyneBoi YactoTe
(BKMIoYas COCTOSIHUE OCTaHOBA).

34 [ocTtmkeHne ypoBHs YacToTbl FDT2 Hactpavsaetcs yepes P7-55, P7-56.

35 Pexum HyneBoro Toka HactpavBaeTcs yepes P7-59, P7-60.

36 Meperpy3aka anektpoasuratens HactpavBaetcs yepes P7-61, P7-62.

37 [ocTwkeHne HWxHero npepena CurHan «BKJI1» npu 4OCTMXXEHUN HUXKHETO

4acToThl (C OCTAHOBOM)

npegena (aKTI/IBeH " B OCTAHOB/IEHHOM
COCTOSIHWM).

38 ABapusi (npoformkeHne paboTbl) AxTuBMpyeTcs npu aBapusix (MY npogomkaet
pabory).
39 Peseps -
40 [ocTtkeHne npeaena ypoBHs CpabartbiBaeT npu Bbixofe All 3a npegens
curHana All P7-67 (MMHMManbHoe 3HaueHue) unu P7-68
(MakcumarnbHoe 3HayeHue).
41-42 Peseps -
43 [octwkeHne vacToTbl 2 MapameTpbl P7-57, P7-58.
44 [ocTmwkeHne Toka 2 Hacrpoiikn P7-63, P7-64.
45 ABapuiiHbIii BbIXoA (MCKMtoYast AKTUBMPYeETCS NpU BCEX aBapusiX, KpOMe

NOHWXEeHHOe HanpsXeH I/le)

MOHWXEHHOro HanpsikeHus.

46-48 Peseps -
OVHK'{" o Hassarve [lManasoH HacTpoiikn 3ason, Usm.
HanbHbIN Kop, yHKUMK 3Hau.
P6-04 DyHKUMS knemmbl | 0: BbICOKOYACTOTHBbIV UMMYMbCHbIA 0 o
M Bbixoa (FMP)
1: LindppoBoii BbIXOA, C OTKPbITEIM
konnektopom (FMR)
P6-05 ®OyHKUMA KNeMMbl | AHarnoruyHo napameTpy P6-01 0 o
FM B pexvme
uncpposoro
BbIXOJa C
OTKPbITbIM
KOJNIEKTOPOM

Knemma FM mMoxeT wucnonb3oBatbCs NMOO Kak BbICOKOYACTOTHBIN
uMnynbCHblA Bbixod FMP (npu P6-04 = 0), nubo kak LndpoBOA BbIXOA C
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OTKPbITBIM Konnektopom FMR (npu P6-04 = 1). Koraa knemma FM ncnonb3yetcst
B pexume FMP, ee makcumarbHas BbIXO4Hasi YacToTa 3agaeTcs napaMmeTpom
P6-12, a cooTBeTCTBYIOLasA PYHKLMSA BbIXOAa HacTpamBaeTcs napametpom P6-

11.

PyHKuyo- Hasgare [lUana3zoH HacTPOIKM 3asop, Uam
HarnbHbIN Kof, OyHKLMK 3Hau.
P6-09 DYHKLMA KNEeMMbI 0~16 0 o
AO1
P6-10 DYHKLMA KNEMMbI 0 o
AO2
P6-11 DYHKLMA KNEeMMbI 0 o
FM B pexvme
MMMyFbCHOTO
BbIXoAa
YkasaHHble napameTpbl UCMONb3yTCA ANst Bblbopa hyHKUMIA BbIXOOHbBIX

knemm AO1, AO2 n FMP.

AnanoroBble Bbixogbl AO1 u AO2 nogaepxuBalT BbIXOOHOW curHan B

nunanasoHax 0...10 B unu 0...20 MA

Tabnuua 6.8 — OnucaHune n HasHaveHne YHKLMIA BbIXOAHBIX KNEMM

3HauveHue DyHKUMA [uana3oH u cooTBeTCTBUE
0 Pa6ouas yacTota 0 ~ Makc. BbixoaHas YacToTa (100 % = P0-14)
1 OnopHas yacToTa 0 ~ Makc. BbixoaHas 4actoTa (100 % = PO-14)
2 BeixogHom Tok 0 ~ 2xIHoM (100 % = 2XHOMMHANLHOMY TOKY
anekTpoaBUraTensy)
3 BbixoaHasi MOLLHOCTb 0 ~ 2xPHom (100 % = 2XHOMUHaNbHOM
MoLHocT Of1)
4 BbixoaHoe HanpsbkeHue 0 ~ 1.2xUHom
(100 % = 1.2xHOMMHanNLHOMy HanpsbkeHuto M4)
5 All 0~ 10B/0 ~ 20mA (100 % = 10 B/20 MA)
6 Al2 0~ 10B/0 ~ 20mA (100 % = 10 B/20 MA)
7 KoMMyHMKaLIMOHHbI 0.00 ~100.0 %
NpOTOKON
8 BbixoaHoM KpyTAWMIA MOMEHT | 0 ~ 2xMHoMm (100 % = 2XHOMUHaNbHOMY
(abc.) MOMEHTY)
9 3HaueHue AnvHbl 0 ~ 2XyCTaHOBNEHHOW ANMHbI
(100 % = 2x3agaHHOMY 3HAYEHMI0)
10 3HayeHue cyéTumnka 0 ~ 2xycTaHOBMNEHHOro cyeTymka (100 % =
2x3ajaHHOMY 3Ha4YEHWIO)
11 CKopoCTb anekTpoasuraTens 0 ~ ckopocTb npu PO-14
(100 % = cKOpPOCTU Ha MakKc. YacToTe)
12 HanpsikeHue wiHbl 3MT 0~ 1000 B (100 % = 1000 B)
13 BbICOKOYaCTOTHbIN 0.01 My ~ 100.00 ky
VIMMNYTbCHBIN BbIXOA,
14 BbIxoaHOW TOk 100 % =1000.0 A
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15 BbixoaHoe HanpshkeHne 100 % = 1000 B

16 BbixogHoM MOMEHT (dhakT.) - 2xMHoM ~ + 2xMHom

DyYHKLMO- HasBaHnue N 3aBop.
o [nana3oH HacTPoWkn
HarnbHbIN Kof, OyHKLMK 3Hau.
P6-12 Bepxnui 0.01 klMy~100.00 k'y, 50.00ky | ©
npenen BbICOKO-
4acTOTHOro
MMMyNbCHOTO
Bbixoga FMP

WUsm.

P6-13 HwxHwii npegen -100.0 % ~ P6-15 0.0% o
aHaroroBoro
Bbixoga AO1

P6-14 3HaueHve 0.00B~10.00B 0.00B o
HanpsbkeHus ans
HWXKHEro npegena
aHaroroBoro
Bbixoga AO1

P6-15 BepxHuii npepen P6-13 ~ 100.0 % 100.0 % =
aHanoroBoro
Bbixoga O1

P6-16 BHaueHve 0.00 B ~10.00B 10.00 B o
HanpshkeHus
Ansa BepxHero
npepena
aHarnoroBoro
Bbixoga AO1

P6-17 HwxHwuii npegen -100.0 % ~ P6-19 0.0% o
aHaroroBoro
BbIxoga AO2

P6-18 3HayeHve 0.00B~10.00B 0.00B o
HanpsbxeHus ans
HWXHero npegena
aHaroroBoro
BbIxoga AO2

P6-19 BepxHuit npegen P6-17 ~ 100.0 % 100.0 % o
aHaroroBoro
Bbixoaa AO2

P6-20 3HaueHure 0.00 B ~10.00 B 10.00 B o
HanpsHKeHWs
ANs BEPXHETO
npegena
aHarnoroBoro
Bbixoaa AO2

MpuBeaeHHble Bbille PYHKLMOHAlbHbIE KOAbI ONpefensitoT COOTBETCTBUE
MeXOy BbIXOAHbIM 3HAYEHWEM W aHanoroBbiM BbiIXo4oM. Korga BbixogHoe
3HayeHWe NpeBbIllaeT YCTaHOBMEHHbIA MaKCUManbHbIA UMM MUHMMarbHbIN
[AnanasoH BbIBOAA, OHO PaCCUMTLIBAETCS MO BEPXHEMY UMM HIDKHEMY npeaeny
BblBOJA.

Mpu 1Cnonb3oBaHUM aHaroroBoro BbIXo4a B TOKOBOM pexumMe 1 MA Toka
cootsetcTByeT 0,5 B HanpsikeHusi. B pasnnuHbiX NPUMEHEHUSIX aHanorosbIi
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BbIX0A, COOTBeTCTByIOLLIMIZ 100 % BbLIXOOHOTO 3HAYEHUS!, MOXET OTIIMYATbLCS.

DyHKLMO-
HanbHbIA KOoA

HasBanue
hyHKUMKN

J[imana3oH HacCTPOWKKN

3aBop.
3Hau.

P6-21

Bpems 3apepxkun
BKIKOYEHNS
pene T

0.0c ~3600.0c

0.0c

P6-22

Bpems 3apepxkun
BKITIOYEHUSI
pene R

0.0c ~3600.0c

0.0c

P6-23

Bpems 3apepxkun
BKIKOYEHNS

Y1 (nnaraINMX-
1/0-A)

0.0c ~3600.0c

0.0c

P6-26

Bpems 3apepxkun
BbIKIIOYEHUS
pene T

0.0c ~3600.0¢c

0.0c

P6-27

Bpems 3apepxkun
BbIKINMO4YEHUs
peneR

0.0c ~3600.0c

0.0c

P6-28

Bapepxka
BbIKMoYeHns Y1
(nnata INMX-/O-A)

0.0c ~3600.0¢c

0.0c

P6-29

3apepxka
BbIKNOYeHNs Y2
(nnata INMX-I/O-A)

0.0c ~3600.0c

0.0c

[aHHble mapameTpbl UCMOMb3YKTCA ANA YCTaHOBKU BPEMEHU 3adepXKu
N3MEHEHMS BbIXOAHbIX COCTOsHMI MY npu M3MeHeHWM COCTOSIHWA BbIXOAA.
MapameTpbl P6-23, P6-28, P6-29 aencTBUTENBHBI NPU UCNOMNBb30BaHUW MnaThl
pacwupeHus INMX-1/0-A.

Fpynna P7: PacwupeHHble hyHKUnn

[Ans TONYKOBOTO
pexuma

PyHKUMO- Hassanme [OnanasoH HacTpoiiku 3ason. U3m.
HanbHbIV KoA, cOyHKUMK 3Hau.
P7-00 YacToTa Ton4koBoro 0.00 'y ~ P0-14 6.00 'y o
pexuva
P7-01 Bpewms pasroHa ana | 0.0 ¢~ 3000.0 ¢ 10.0¢c o
TONYKOBOTO pexunMa
P7-02 Bpewms 3amennexus 0.0¢c~3000.0c 10.0c o

3TN napameTpbl WUCMONb3YTCA AN OnpeAeneHns 4acToThl, a Takke
BpeMeHU pa3roHa/aameaneHnus M4 npy TonykoBoM pexume. Pexum 3anycka—
«Mpsimoint nyck» (P1-00 = 0), a pexxum octaHoBa — «OCTaHOB € 3ameanieHnem»
(P1-13 = 0) BO BpeEMS1 TOMYKOBOIO PEXMMA.
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®DyHKUMNO- HasBaHnue 3aBop.

L [inana3oH HacTporkun Usm.
HanbHbIV koA, hyHKUMM 3Hau.

P7-03 Bpewms pasroHa 2 0.0c~3000.0¢c 10.0c o

P7-04 Bpewmsi 0.0c~3000.0c 10.0¢c o
3ameaneHns 2

P7-05 Bpewms pasroHa 3 0.0c~3000.0¢c 10.0c o

P7-06 Bpewmsi 0.0c~3000.0c 10.0¢c o
3ameaneHns 3

P7-07 Bpewms pasroHa 4 0.0c~3000.0¢c 10.0c o

P7-08 Bpewmsi 0.0c~3000.0¢c 10.0¢c o
3ameaneHus 4

Bpewmsi pasroHa 1 n Bpemsa 3ameaneHuns 1 BblbupatoTca B mapameTpax
P0-23 n PO0-24. OctanbHble 3 rpynnbl BbIGMpalOTCS B napamerpax Bbille.
Bonee nogpobHo — cm. onucanne P0-23 n P0-24.

MmeeTca yeTbipe rpynnbl BpeMeHW pa3roHa/3ameaneHns, Mexay KoTopbiMu
MOXHO MEepeKToYaTbCs C MOMOLLbIO PasfuyYHbIX KOMOMHaALMA COCTOSHWIA
knemm umndposbix Bxogos (DI). MogpobHee — cm. onucanne ¢ P5-00 no P5-06.

DyHKUMO- . 3aBop.
HanbHbIN KOA HasBaHnue cyHkummn [Anana3oH HacTPonkn aHau. WUzm.

P7-09 Yacrota 0.00 My ~ P0-14 0.00 My o
ckaukoobpasHoi
nepecTponku Touka 1

P7-10 [Ovana3oH 0.00 'y ~ PO-14 0.00 Ny o
ckaykoobpasHomn
nepectpoiikm 1

P7-11 Yacrota 0.00 'y ~ P0-14 0.00 Ny o
ckaukoobpasHoi
NnepecTpoikv Toyka 2

P7-12 [vanasoH 0.00 My ~ PO-14 0.00 My o

ckaykoobpasHoin
nepecTpoikm 2

DyHKUMA CKaykoObpa3HOW NepecTpoViKM YacTOTbl UCMOMb3yeTcA AN TOoro,
4TOObI N3bexaTb BXOXAeHWst paboyei YacToTel NpeobpasoBaTens B AMana3oH
pe3oHaHCHbIX 4acToT cucTeMbl NMpMBoAa. B npeobpasoBaTtene yacTtoTbl cepumn
INPRIME MX MOXHO yCTaHOBWTb [BE€ TOYKM CKauKOOOPa3HOW MepecTpoiKu
4YacToTbl, MOCNEe HAaCTPOMKU KOTOPbIX, KOrAa OMopHasi YacToTa oKa3blBaeTcs
B rpegenax pe3oHaHCHOro [Auana3oHa 4acToT, BbiIXogHasi 4acToTa
npeobpa3oBatens aBTOMaTUHYECKM BbIXOAUT 3a npefernbl Pe30HaHCHOro
AnanasoHa, 4To npegoTepallaeT paboTy Ha pe3oHaHcHon YactoTe. [puHumn
paboTbl NokasaH Ha pucyHke 6.14.



BbixogHasiyactota A

“““““““““““ P7-10

S R -;;;%_—;;m-m

T P7-12

A . ::::::‘_‘_‘_‘_:‘_‘_i:‘_:w-m
Bpemsi

PucyHok 6.14 — MpuHumn paboTbl PyHKLMM CKa4ykoobpasHON NepecTponkn

DyHKLMO- Hazsanue 3aBop.

o [unana3oH HacTPOWku WUzm.
HarnbHbIN Kof, OyHKLMK 3Hau.
P7-13~P7-14 Peseps - - #

P7-15 Maysa npu cmeHe 0.0c~3000.0¢c 0.0c¢c o
HanpaeneHus
BpaLLeHust

Mcnonb3syeTtca ona ycTaHOBKM BpeMeHu nay3bl Ha paboyer yactote 0 'y
npy CMeHe HanpaBreHusi BpalleHusi, Kak Noka3aHo Ha puUcyHke 6.15

BbixogHasa yactota A
Brepen

|-
| h =
oo Bpems
' |
—PEP7-1SE<—
Bpems nay3bl Pesepc
PucyHok 6.15 — Bpems nay3bl npu cMeHe HanpaslieHns BpaLleHust
tDyHKuj« o Hassakme [unana3oH HacTpoukun 3asoa. WUzm.
HanbHbLIU KOO d)yHKLlI/II/I 3Hau4.
P7-16 TouHoCTb 0~10 2 o

perynupoBku
YacToTbl

HacTpovika paspelueHus knaBmaTypbl ANs perynmpoBkM YacToTbl. Kaxagoe



Haxatne A/V (unn OBWXKEHME NOTEeHUMOMETpa) M3MeHsIeT 4acToTy Ha
BblOpaHHbIN Lar (4EACTBYET TOMbKO B PEXMME PYYHOrO YPaBreHusl C NaHenm):
: Pexm no ymonyaxumio

0.1Ty

05Ty

1.0y

20Ty

4.0y

500y

8.0y

10.0 My

0.01 Ty

10: 0.05 'y

©COINOIDRHRWN 2O

®DyHKLMO- HasBaHue [ManazoH HacTpoitkn 3aBoa.

o WUzm.
HanbHbIV koA pyHKUMKN 3Hau.

P7-17 [eictare npu 0: PaboTa Ha HuxHel 0 o
yCTaHoBKe npegenbHoit Yactote
YacTOTbl HIKe 1: OcTtaHoB
HWKHeW NpefeneHoi | 2: PaBoTta Ha HyneBo Yactote

McnonbsyeTtca ans 3aganusa pexuma pabotbl M4, korga onopHas yactota
HWXE HWXKHEN NpeaenbHON.
DyHKLMO- HassaHnue 3aBog.

[unana3oH HacTpoukun

o WUzm.
HanbHbIV koA pyHKUMMN 3Hau.

P7-18 KoadhcbumupmeHt 0.0 % ~100.0 % 0.0 % o
CHWXEHNS YacTOTbl

OTo napameTp 4acToTHOro npeobpasoBaTtens, onpefensiowmnin cTeneHb
CHWKEHWSA BBLIXOAHOW 4acToTbl NPU YBENMYEHWU Harpy3ku Ha Asuratenb.
MNamepsietca B % Ha 100% Harpy3ku (Hanpumep, 3 % npu 100 % Harpyske:
YyactoTta ynagéTt Ha 3 %).

Wcnonb3yeTcss Ansi paBHOMEPHOrO pacnpefenieHust Harpysku Mexay
HeCKONMbKMKM ABuUratensmu, paboTallwmmmy Ha obLwmin MexaHnsm (KoHBeiep,
MeLlarska, BEHTUNSATop U T.4.).

DyHKUMO- Hassanue o 3aBop.
o [unana3oH HacTpoukun WUzm.
HanbHbIN Koa hyHKUMK 3Hau.
P7-19 3apepxka 0.0c~600.0c 0.0c o

OTKMIOYEHUS Npu
YyacToTe Hixe
MUHUMAIbHOTO
npegena (P0-18)

OnpepenseT BpemMs 3afepXKv nepen aBapuiiHbiM ocTaHoBoM [14, ecnm
paboyas yactoTa ocTaeTcs HUxke HuwkHero npegena (P0-18).



DyHKLMO- Hassanue 3aBop.

. [inana3oH HacTporkun Usm.
HanbHbIN koA hyHKUMM 3Hau.
P7-20 YcTaBka BpeMeHu 0y~ 650004 Oy o
paboTbl

PyHKUMA NO3BONAET 3a4aTb NMMMUT BpemeHu paboTsl 4. Mpu  gocTmxeHun
COBOKyNHOro  BpemMeHn pabotbl (P7-34) akTtuBupyeTcs curHan Ha
MHOrodyHKLMOHanLHOM Bbixofe (dyHkums Ne9), renepupyetca asapus Err40
(«docTmxeHne obliero BpemeHn paboTbi»). Mpu 3HadeHun «O0» pyHKUMA
OTKIIOYEHa.

DyHKLMO- HazsaHnue 3aBoga.

[inana3oH HacTpoWku

- WUzm.
HanbHbIN Kof, OyHKUMK 3Hau.

P7-21 MpuoputeT 0: OTkntoyeH 1 o
Tonykosoro pexuma | 1: [puoputeTHbI pexum 1
2: MprOpUTETHBIN pexum 2

Onpegensiet noBegexve N4 npu akTMBauum TONYKOBOIO peXxmma B 0CObbIx
ycnosusix (Hanpumep, npu asapum MO nnu notepe curHana ynpaeneHust).

0: OTknoYeH

TOn4YKOBBIV PEXMM HE UMEET NpUopuTeTa (CTaHA4apTHas fnoruka
ynpaBrneHus).

1: NpropuTeTHLIN pexum 1

TONYKOBBIN OCTAETCS aKTUBHbBIM JaXe Mpu:

* Ownbke MO

* MNoTepe curHana ynpaeneHusi.

2: MpropuUTeTHLIN peXxnum 2

[JononHuTenbHoO No3BonsieT 3aaatb:

» Cnoco6 ocTaHoBKU (MO UHEPLNW/TOPMOXEHMNE NOCTOSIHHLIM TOKOM)

* Bpems TopMOXeHus.

DyHKLMO- HasBanue 3aBog.

o [nana3oH HacTPoMkn U3m.
HarnbHbIV Kof, byHKLUMK 3Hau.
P7-22 3HayeHne 4acToThbI 0.00 My ~ PO-14 50.00 o
FDTL1 My
P7-23 [vanasoH 0.0 % ~ 100.0 % 50% o
oBHapyxeHus

vactoTel FDT1

Ecnu paboyasi yactoTa Bbllwe, YeM 3HayYeHWe P7-22, BbixogHas krnemma c
COOTBETCTBYIOLLEN yHKUMEN nepexoauT B cocTtosiHne «BKI». Ecnu paboyas
yacToTa Hwke 3HadeHust P7-22, BbixogHas knemma oTkntovaetcs. MpuHumn
paboTbl NokasaH Ha pucyHke 6.16.



BbIxooHasa yacToTa A
YpoBeHb FDT luctepesuc FDT=
=P7.22* P7.23
| -
L
Bpems
CurHan
obHapyxeHus
AOCTUXEHWUS 4aCcTOTbI
(BbIXOAHbIE KNEMMbI)
| -
»
Bpems

PucyHok 6.16 — 3HayeHne o6HapyXeHUsI BbIXOAHOW YacToThbl

DyHKUMO- Hassanue o 3aBop.
o [unana3oH HacTPoWku WUzm.
HanbHLIN Koa hyHKUMM 3Hau.
P7-24 [wanasoH 0.0 % ~ 100.0 % (P0-14) 0.0% u}
[OCTUXEHNS
MaKcMMarnbHoN

BbIXOIJ,HOVI 4acToTbl

Ecnun paboyas yactora N4 HaxoguTcsa B npegenax ykasaHHOro auanasoHa
4YacToTbl, BbIXOAHAs KreMMa C COOTBETCTBYHOLLEN (DYyHKUMEN MEepexoauT B
cocTosiHue «BKI». MpuHumn paboTbl nokasaH Ha pucyHke 6.17.

BeixoaHan yactota (M)

I—ﬂuanaaou obHapyxeHua
3aaaume HacToTb!

P Bpems (t)

CwurHan obHapyxeHua
AOCTUXKEHUA YacToTbl

P Bpema (t)

PucyHok 6.17 — [lnana3oH AOCTUXKEHUSI MaKCUMarbHON YacToTbl



DyHKLMO- Hassanue 3aBop.

. [inana3oH HacTporkun Usm.
HanbHbIV Kof, hyHKUMM 3Hau.
P7-25 Peseps - - #
P7-26 Ynpaenexue 0: BkntoyeH Bcerga 1 o
BEHTUMATOPOM 1: BknoYeH TonbKo BO Bpems
oxrnaxaeHus paboTbl

0: BknioyeH Bceraa

BeHTunatop pabotaeT  HenpepbIBHO  HE3aBUCMMO  OT  COCTOSIHUSA
npeobpasoBaTens 4acToTbl.

1: BknoyeH TONbKO BO BpeMs paboThbl

OnTMMU3NpoBaHHOe aHepronoTpebneHne, BeHTUNATOp paboTaer:

- Mpw paboTe npeobpasoBaTens 4acToThl;

- Mpu Temnepatype paguatopa > 40 °C (gaxke B OCTaHOBIEHHOM COCTOSIHUN).

2: BknoyeHune npy 3apaHHon Temneparype

BeHTunatop pabotaet npy OOCTMXEHWM TemnepaTypbl, 3ajaHHoOM B
napametpe P7-42 (gaxe B OCTaHOBIIEHHOM COCTOSIHUN).

®yHKUMO- HasBaHue 3aBop.

HaNLHBIA KOA cyHKLMM J[imana3oH HacTPOWKKN Py U3m.
P7-27 Pa6ota KHoMku 0: KHonka CTOM/CBPOC paGoTaet 0 o
CTOM/CBPOC TOMBKO NPU YNpaBIieHnn ¢ NaHenm
1: KHonka CTOMN/CBEPOC pabotaeT
npu No6oM pexume yrnpasneHus
P7-28 DYHKLMSA KHOMKN 0: TonykoBOe BpaLleHue Bnepea 3 []

TONu. 1: 3meHeHve HanpaBneHus
3a/jaHus 4acToThl
2: OBpaTHbIV TONYKOBbIV PEXUM
3: MNepeknioyeHne NCTOYHMKA
3aaHusA 4acToTbl Mexay
naHenbto 1 NynbLTOM
ynpaBneHusi
4: MNepekrnoyeHne NCToYHNKa
3aaHns 4acToTbl Ha NaHenu
(HaxmMuTe knaBuLy GbICTpOro
nepekrnioyeHns)
5: Peseps

MHorodyHKumoHanbHow kHonke TOJTY. MOXHO 3apaTb OAHY M3 YeTblpex

DYHKLMN:

0: TonuykoBoe BpaLleHue Bnepen.

1: A3meHeHMe HanpaBneHWs 3agaHus 4acToTbl.

[enctByeT TONbKO Npy BbIGOpE NaHenu ynpasBneHns B Ka4eCTBE UCTOYHMKaA
KOMaH.

2: O6paTHbIN TONMYKOBbIA PEXUM.

3: MepeknioyeHne MCTOYHMKA 3aAaHMA 4YacTOTbl MexAy MaHenbio U
nynbTOM ynpaBrneHus.

4: MNepeknoyeHMe UCTOYHMKA 3afaHMs YACTOTbl HA MaHenu (Haxmurte
KnaBuLuy ObICTPOro nepexkso4eHuns)



a’yHK"'L" o Hassanue [Anana3oH HacTpPonkn 3asop, U3m.
HanbHbIN Kof chyHKUMK 3Hau.
P7-29 OtoGpaxaemble 0000 ~ PFPF H.441F o

napameTpb!
MOHUTOPUHTa
B pexume
paboTbl (OCHOBH.)

[aHHbIi NapameTp onpedensieT, kakve napameTpbl paboTel OyayT

oTobpaxatbcst Ha LED-aucnnee npeobpasoBaterns 4acTtoTbl BO BpeMsi paboThl.
BbiGop napameTpoB OCyLLEeCTBRSIETCH 4Yepe3 OuTbl B LUeCTHaALaTEPUYHOM

dopmare.

Tabnuua 6.9 — OnvcaHne NapamMmeTpoB MOHUTOPUHIA BO BpeMsi paboTbl

Bur MapameTtp LLlecT. 3Ha4YeHue Mpumeyanne

00 Pa6oyas yactota 0001 BHaueHune paboyen YacToTbl

01 OnopHas YactoTa 0002 YcTaHoBneHHoe 3HaveHe

YacToThl
02 HanpsxeHrne WuHb! 0004 HanpsxeHue Ha wiHe
3T MOCTOSIHHOTO TOKa
03 BbixoaHoe 0008 HanpsxeHnne Ha Bbixoae M4
HanpsbkeHne

04 BbixoaHoM Tok 0010 TeKyLLmMin BbIXOOHOW TOK

05 BbixogHas MOLLHOCTb 0020 MoTpebnsiemast MOLLHOCTb

06 Crartyc DI-BxofoB 0040 CocTosiHune L poBbIX BXOAOB
07 Cratyc DO-BbixopoB 0080 CocTosiHue L pOBbIX BbIXOAOB
08 HanpspkeHue All 0100 3HayeHune aHanorosoro Bxoaa 1
09 HanpsokeHne Al2 0200 3HayeHuWe aHanorosoro Bxoaa 2
10 Ycraska M 0400 BagaHHoe 3HaveHve M

11 O6patHas cesizb MO 0800 dakTuyeckoe 3HadeHve MU0
12 3HaueHue cHeTunKa 1000 3HaueHune cyeTumKa

13 3HaueHue anuHbl 2000 W3mepeHHas anvHa

14 CKOpOCTb Harpysku 4000 PacuyeTHasi CKOpoCTb Harpysku
15 Crynetb MNK 8000 TekyLuas cTyneHb NporpamMmbl

MK

Ecnu Heobxoammo oTobpasnTb HECKONBKO 3HAYEHWI, OHU CYMMUPYHOTCS.

Hanpumep, Tok (0010) + mowHocTs (0020) = 0030
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a’yHK"'L" o Hassanue [Anana3oH HacTpPonkn 3asop, U3m.
HanbHbIN Kof chyHKUMK 3Hau.
P7-30 Orobpaxaemble 0001 ~ 1PFF H.0043 o

napameTpb!
MOHUTOPUHra
B pexuve
ocTaHoBa

[aHHbIi NapameTp onpedensieT, kakve napameTpbl paboTel OyayT

oTobpaxatbcs Ha LED-aucnnee npeobpasoBaterns 4acTtoTbl BO BpEMs paboThl.
BbiGop napameTpoB OCyLLEeCTBRSIETCH 4Yepe3 OuTbl B LUeCTHaALaTEPUYHOM

dopmare.

Tabnuua 6.10 — OnucaHne napameTPOB MOHUTOPUHIA NPU OCTaHOBE

Bur MapameTtp LecT. 3HayeHne Mpumeyanne

00 OnopHas YacToTa 0001 OTobpaxaeT ycTaHOBINEHHOE
3HAYeHue YacToTbl

01 HanpsixeHune Wbl 0002 Moka3sbiBaeT HanpsxeHne Ha

3NT LUMHE NOCTOAHHOrO TOKa

02 Cratyc DI-exofos 0004 OtobpaxaeT CoCTosiHNE
LMPOBBIX BXOA0B

03 Cratyc DO-BbIx0a0B 0008 MokasbiBaeT cocTosHne
LiMPOBbIX BLIXOAOB

04 HanpspkeHue All 0010 OTobpaxaeT 3Ha4yeHne
aHanorosoro BxoAda All

05 Hanpspketve Al2 0020 OTobpaxaeT 3HaveHne
aHanorosoro Bxoaa Al2

06 Ycraska M 0040 Moka3sbiBaeT 3aaaHHoe
3HayeHve MNA

07 O6patHas cesizb MO 0080 OTobpaxaeT hakTuyeckoe
3Havenue N0

08 3HaueHue cyeTunKa 0100 MokasbiBaeT Tekyliee 3HaueHne
cyeTumMKa

09 3HayeHune gnuHbl 0200 OToGpaxaeT U3MEPEHHYIO
AnvHy

10 CKOpOCTb Harpy3ki 0400 MokasbiBaeT pacyeTHYo
CKOPOCTb Harpysku

11 Crynenb MNK 0800 OT0GpaxaeT TEKYLLYIO CTYNEHb
nporpammbl MK

12 YacToTa BXOAHbIX 1000 MokasbiBaeT YacToTy BXOAHOMO

MMNynbCOB curHana
13~15 Peseps - He ucnoneaytotcs

Ecnu HeoGxoaMMo 0TOGpasuTb HECKOMbKO 3HAYEHWI, OHU CYMMUPYIOTCS,

Hanpumep:
INSTART®
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3apaHHas YactoTta (0001) + HanpspkeHue winHbl (0002) = 0003 (H.0003);
Ycraska MW (0040) + O6paTHas ceasb MM (0080) = 00CO (H.00CO0).

®DyHKUMO- HazsaHnue . 3aBog.
L [Anana3oH HacTponkn Uzm.
HanbHbIV Koa, OyHKUMK 3Hau.
P7-31 KoachdbuumeHT 0.001 ~ 655.00 1.000 o
oTobpaxeHus
CKOpOCTU
arekTpofBuraTens

[MapameTp ycTaHaBnMBaeT COOTHOLUEHWE MEXAY BbIXOAHOW YacTOTOM
npeobpa3oBaTens 4acTOTbl M CKOPOCTbIO Harpy3ku (Hanpumep, KOHBelepa,
wnuHaens). Mcnonb3yetcs, Korga HeT [AaTyuka CKOpOCTWU (3Hkodepa) u
TpebyeTcs 0To6pa3nTb CKOPOCTb HArpy3ku Ha aucnnee.

myuxuylo- HasBaHue cyHKumn [inana3oH HacTpouku 3ason, Uam.
HanbHbIN Kop, 3Hau.

P7-32 Tekywasn 12°C~100°C - .
Temnepartypa
papuatopa

P7-33 CyMMapHoe Bpemsi 04~655354 - .
BKITIOYEHWS NUTaHUS!

P7-34 CymmapHoe Bpemsi 04~655354 - .
paboTbl

MapameTpbl P7-32 ~ P7-34 ncnonb3yoTcs TONbKO ANs MOHUTOpuHra. Ecnn
BpemMsl MeHee 1 yaca, OHO He oTobpaxaeTcs.

G’yHKLlVVIO- HasBaHue cyHkumn [nana3oH HacTPOMKn 3ason. Uzm.
HanbHbIW Kop, 3Hau.
P7-36 Henctane N4 0: Tanmep HeaKTMBEH 0 ]
1PN AOCTVKEHUM 1: OctaHoB
CyMMapHOro BpeMeHmn 2: MpopomxeHne paboTbl
paGoTbl

OnpepensieT nosefdeHne npeobpasoBaTens 4acToTbl MPU OOCTMXKEHUN
3a71aHHOrO BPEMEHU HenpepbIBHOW paboThl.

0: Tanmep HeaKTUBEH

DyHKUMSA TariMepa JeaKT1BMpOBaHa.

1: OcTaHOB

Mpy JOCTWXEHUM NMMUTA BPEMEHU TEHEPUPYETCA aBapUHbLIA cuUrHan,
npeobpasoBaTternb OCTaHaBMUBAETCS.
2: MpopomkeHne paboTbl

Mpy SOCTUXEHUU NIMMUTa BPEMEHU FTEHEPUPYETCS aBapUiMHbIA CUTHar, HO
pa6oTa npogomkaeTcs.



DYHKUMO- 3aBop.

HanbHbIA koA HasBaHue cyHKumn [inana3oH HacTpoWkun 3Hay, U3m.
P7-37 WcTo4HMK 3apanns 0: Hactpoiika B P7-38 0 [ ]
oTcyeTa BpemeHu 1: Asanorosbin Bxoa All
2: AHanorosebii Bxoa Al2
P7-38 B3apaHvie BpemeHu 0.0 MuH ~ 6500.0 MuH 0.0 MuH o

oTcyeTa

OTn napameTpbl UCMONb3YTCA AN peanusaummn MyHKUUKM 3agaHns

BpemeHu M4.

Ecnn napametp P7-36 yctaHoBneH Ha 1 unu 2, MY HaunHaeT otcyeT
BpemMeHn npu 3anycke. [10 [AOCTMXEHWM YCTaHOBMIEHHOW ANUTENbHOCTU
BpemeHu MY octaHaBnuBaeTcsi aBToMaTnyecku, coobiaeT ob owmbke ERR39,
a BbIXOAHas KnemMma C CcooTBeTCTBylLWen dyHkuen (27) nepexoaunTt B
coctosiHne «BKI1».

Kaxgeim pa3 npu 3anycke N4 HaumHaeT oTcyeT BpemMeHu ¢ 0 u cuutaet
ocTaBLleecsi Bpemsl. [poaomKnTenbLHOCTb N0 BpEMEHN 3a4aeTcsl B MUHYTax B
P7-37 n P7-38.

myHKuV" o Hassanue cyHkuun [lnana3oH HacTPOMKM 3asoa, WUzm.
HanbHbIU KOO 3Hau4.
P7-39 Bpewms akTuBauum 0.0 ¢~ 6000.0 ¢ 20c o
Tanmepa
P7-40 Bpewms geaktusaumm 0.0c~6000.0¢c 20c¢c o
Tanmepa

AKTMBaUus BbIxoga Taimepa:

Ecnwu BxogHon curHan yaepxvsaeTcs B cocTosiHAn «BKIT» gonblue Bpemexmn
P7-39, Bbixog Taimepa BkovaeTcs (nepexoanT B coctosiHne «BKI»).

[eakTnBauus BbIxoga Tavimepa:

Ecnn BxogHon curHan ygepxuBaetcs B cocTtosiHun «BbIKIl» gonblie
BpemeHn P7-40, Bbixog TalmMepa OTKMOYaeTcs (NepexoauT B COCTOSHWE
«BbIKI»).

®DyHKUMO- 3aBoa.

HANLHBIA KOA HasBaHue cyHKkumn [inana3oH HacTPorkn oy U3m.
P7-41 DYHKUMS 3aLLMThI 0: HeaktueHa 1 o
1: AkTnBHa

0: ®YHKUMA 3alUTbI HeaKTUBHA.

1: ®YHKUMA 3alNTbl aKTUBHA.

OTOT NapameTp UCnonb3yeTcs AN NOBbILIEHUS YPOBHS 3aLUUThI.

Mpn BKMOYEHWM nUTaHWA npeobpasoBaTensl 4YacToTbl AaHa KomaHaa
«MYCK», MY He 3anycTutcs aBToMaTU4ECKM, KOMaHAQy HeobxoaAMMo COPOCUTb.
3710 npepoTBpallaeT aBTOMaTWYeckui 3anyck pAswuratens 6e3  yvacTtus
nonb3oBaTensi, KOTOpPbI MOXET ObITb OnaceH.

Ecnu napameTtp yctaHoBneH B «0», Npu BkNtodeHun nutaHns MY cywecteyet



OnacHOCTb 3anycka npu HanuynmM COOTBETCTBYIOLLEN KOMaHAbI.

DyHKUMO- o 3asoga.
HanbHLIA KOAL HassaHue cyHKuumn [Anana3oH HacTpPoMnkn aHay, WUzm.
P7-42 TemnepaTypa 3anycka 10°C~90°C 60 °C u}
BEHTUNsITOpa
oxnaxaeHus
P7-43 HocTuxkeHune yactotel 1 | 0.0 My ~P0-14 50.00 'y o
P7-44 [uanasoH yacToTbl 1 0.0My~100.0 'y 0.0y o

MHorodyHKuMOHanNbHbIV BbIXO4, nepexognt B coctosHue «BKIl», noka
YacToTa HaxoAUTCA B AVanasoHe:

OvanasoH = (P7-43) +

(P7-44)-(P0-14)

myHK'{M o HasBaHue dyHKuumn [unana3oH HacTPoOnkn 3ason, WUzm.
HanbHbIV koA, 3Hau.

P7-45 [HoctmkeHne Toka 1 0.0 % ~ 300.0 % (ot 100.0 % u}
HOMWHArbHOTO TOKa
aneKTpoasuraTens)

P7-46 [wnana3soH Toka 1 0.0 % ~ 300.0 % (ot 0.0% o
HOMMHaIIbHOrO ToKa
anekTpoaBUraTens)

MHorogyHKUMOHaNbHLIN BbIXOA NepexoauT B cocTosiHue «BKI», noka Tok
Haxo4uTcs B AnanasoHe obHapyXeHus.

PyHKUMO- Hassanme [lnanasoH HacTPOIKM 3ason. U3m.
HanbHbIV Kog, PyHKUMM 3Hau.
P7-49 Maponb 00000: napornbHas 3awmTa 00000 o
nornb3oBarens HeakKTuBHa
00001 ~ 65535
Mpn BBegeHun n6Oro 3HayeHusi, oTnmyHoro oT «00000» Oynet
yCTaHoBIeH Nnonb30oBaTENbCKUI naponb. D,J'l;l COXpaHeHusA napons

Heobxoanmo HaxaTb kHomnky «BBO[y». Maponbk Takke 6yaeT coxpaHeH, ecnu
He MPOUCXOAUT HaXaTuii B TedeHre 1 MUHYTbI

q’yHK'{" o HasBaHnue cyHkuumn [Anana3oH HacTponkn 3asoa, WUzm.
HanbHbIN Koa 3Hau.
P7-50 CkaukoobpasHas 0: BeiknioueHa 0 o
nepecTpoiika 4acToTbl 1: BrrntoveHa
BO BpeMS pasroHa 1
3ameqneHuns

Koraa paboyas YactoTa HaxoguTcs B npefenax AuanasoHa ckadykoobpasHom

NepecTpokn YacToThl, hakTudeckasn paboyasn Yactota GyaeT nepeckakmBaTb
Yepes 3aaHHyl0 aMnnuTyay (MepexoamT HermoCPeACTBEHHO OT CaMOn HU3KOW
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4acTOTbl CKayka 4O CaMOW BbICOKON YaCTOThbI CKaHKa).

BpeMeHW BKItOYeHUs
nuTaHna

DYHKUMO- N 3aBop.
HANLHLIA Kop, HasBaHue cyHkuum [Anana3oH HacTpPoMnkn Sy U3m.
P7-51 YcTaBka cyMMapHOro 04 ~655304 Oy o

CootseTcTBYIOLLAA BbIXOAHASA Knemma (pyHKUMS 26) nepexoauT B COCTOsiHUE
«BKIT» npn fOCTMXeHNN 3HaYeHNs1, YCTaHOBIEHHOTO B 3TOM NapameTpe.

myHK“." o~ HasBaHue cyHkumn [inana3oH HacTpoMku 3ason, Uam.
HanbHbIN Kog, 3Hau.

P7-53 YacroTa 0.0 My ~PO-14 0.00 'y o
nepekmnioYeHns npu
pasroHe

P7-54 Yacrota 0.0y ~PO-14 0.00 'y o
NepeKnoyYeHuns npu
3ameaneHnn

Mpwu pa3sroxe:

Ecnu Tekywas yactota < P7-53 — ucnonb3yetcst Bpemsi pasroHa 2 (P7-03).
Ecnu Tekywas yactoTta = P7-53 — ncnonb3yetcsi Bpems pasroHa 1 (P0-23).

Mpwu 3amepnenuu:

Ecnu Tekywas yactota > P7-54 — ucnonbayeTtcsi Bpemsi 3ameanexus 1 (PO-

24).
Ecnu Tekywas yactota < P7-54 — ucnonb3yetcs Bpemsi 3ameanenus 2 (P7-
04).
OVHKI{M o Hasganue [unana3oH HacTpoukun 3asop, U3m.
HanbHbIN Kog yHKUMKN 3Hau.
P7-55 3HayeHne 0.00 My ~ PO-14 50.00 o
obHapyxeHus My
YactoTbl FDT2
P7-56 [vanasoH 0.0 % ~ 100.0 % 5.0 % u}
oBHapyxeHus
yacTtoTbl FDT2
Cwm. onucaHue P7-22 n P7-23.
PyHKuyo- HassaHue dcyHkuun J[imana3oH HacTPOWKn 3asop. WUsm.
HanbHbIN Kof, YHKU ™ 3Hau. )
P7-57 [ocTuxeHne yacToTbl 2 0.0 My ~PO-14 50.00 My o
P7-58 [unanasoH YacToTbl 2 0.0 % ~100.0 % 0.0% u]

Cwm. onucaHue P7-43 n P7-44.
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QyHKLlyI o HasBaHue dyHkuun [unana3oH HacTPounkun 3asoa, WUsm.
HanbHbIV koA, 3Hau.

P7-59 YpoBeHb Toka 0.0 %~ 300.0 % (ot 10.0 % o

XOFIOCTOro XoAa HOMVHArLHOTO ToKa
anekTpoaBUraTens)

P7-60 B3apepxka 0.01¢~300.00 ¢ 1.00¢c o
oBHapyxeHus
XOroCToro xoaa

Korpga BbixogHow Tok MY Bo Bpemsi paboTbl MeHbLUE UMW paBeH YPOBHIO
0oBHapyXeHUs XONoCTOro XxoAa, a ANUTENbHOCTb NPEBLILLAET BPEMS 3a€PXKK/
0oBHapyXeHUs XOnocToro xoda, BbIXoaHasi KNeMMa NepexoauT B COCTOsiHUE

«BKIN» (dyHKUMS knemmbl 35).

myHK'{M o HasBaHue dyHKuumn [unana3oH HacTPOMkn 3ason, WUzm.
HanbHbIV koA, 3Hau.

P7-61 YpoBeHb neperpysku 20.0 % ~ 400.0 % (ot 200.0 % o

anekTpofBuraTens HOMMHarbHOro Toka
aneKTpoasuUraTens)

P7-62 Bagepxka 0c~6500.0c Oc o
o6HapyxeHus
neperpysku
arekTpogBuUratens

Ycnosus CpaGaTblBaHMHZ

Tok > P7-61 (Hanpumep, 200 % oT HOMUHarnbHOro Toka 3M);

OnutenbHocTb > P7-62 (Hanpumep, 5 cek);

Mpn aTOM MHOroyHKUMOHAmMbHBIN BbIXOA C dyHKUMen 36 nepexoauT B
coctosiHue «BKJl», MY He ocTaHaBnuBaeTcs (Tonbko coobLyaeT 06 owwmbke).

myHK“L" o HasBaHue dyHkuumn [unana3oH HacTponkun 3asoa, WUzm.
HanbHbIN KO, 3Hau.
P7-63 [ocTtumxeHne Toka 2 20.0 % ~ 300.0 % (ot 100.0 % o
HOMWHarbHOro Toka
anekTpoABUraTens)
P7-64 [vana3oH Toka 2 0.0 % ~ 300.0 % (oT 0.0 % o
HOMWHarnbHOro Toka
anekTpoasuraTtens)
Cwm. onucaHue P7-45 n P7-46.
q’yHK'{M o Hassakme [nana3oH HacTPONkn 3asoa, Uzm
HanbHbIX KOA pyHKLMKN 3Hau.
P7-65 Orobpaxaembie 0x0 ~ Ox1PF H.010 o
napameTpbl
MOHUTOpPUHra
B pexvume paboTbl
(ponoNHUTEsbHBIE)
[aHHbIi  napameTp onpedensieT, kKakue napameTpbl paboTbl OyayT

AONONMHUTENbHO 0T06pa)KaTbCﬂ Ha LED-/:wlcnnee npeo6pa303aTen$| 4acToThbl
instart-info.ru
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BO Bpemsi paboTbl. Bbibop napameTpoB ocyliecTBnsieTcs uvepe3 OuTbl B
LuecTHaauaTepm4HoM cpopmare.
Tabnuua 6.11 — OnucaHve napameTpoB MOHWUTOPWHIa BO Bpemsi paboTbl

(mononH.)
Bur MapameTp LLlecT. 3Ha4YeHue Mpumeyanne
00 3apaHHbIi MOMEHT (%) 0001 YcTaBka KpyTsilero MoMeHTa
01 BbixoAHoOM MOMeHT (%) 0002 DaKTUYEeCKUt MOMEHT Ha Bany
02 YacToTa umnynbcHoro Bxoda 0004 [ns natymkoB
(kW)
03 CkopocTb Bxoga HDI (M/mMuH) | 0008 OTobpaxaeTcsi CKOpoCTb
sxoaa HDI
04 CKopoCTb anekTpoasuUraTenst 0010 OTobpaxeHune CKOpoCcTH
(06/M1H) anekTpoasuratens B 06/MuH
05 BxopHom Tok (A) 0020 MoTpebneHne OT NCTOYHUKA
nuTaHus
06 CymmapHoe Bpemsi paboTbl 0040 [na TO v cepauca
()
07 TekyLLee Bpemsi paboTbl 0080 CeccuoHHas cratucTuka
(MUWH)
08 HakonnexHoe 0100 YueT aHepronotpebnexus
aHepronoTpebnexve (kBT-v)
09~15 Peseps — He ucnonb3yetcs

Ecnn HeobxoanMo 0To6pasnTb HECKOSBbKO 3Ha4EHNIA, OHU CYMMUPYIOTCS.
Hanpvmep, MOHUTOPUHI MOMEHTA 1 CKOPOCTY:
0001 (61T00) + 0002 (61TO1) + 0010 (61T04) = 0013 (H.0013)

myHK“,M 0- HassaHnue cyHkuumn [inana3oH HacTPoukun 3asoa, Uam.
HanbHbIW Kop, 3Hau.

P7-67 Kanun6poska HikHero 0.00B ~ P7-68 2.00B o
npeaena ypoBHS
CUrHana aHarorosoro
BxogaAll

P7-68 Kanun6poska P7-67~11.00B 8.00B o
BEpXHero npegena
YPOBHS cUrHana
aHarorosoroBxofaAll

OTu OBa napameTpa WUCNOMb3ylTCH AN YCTAHOBKU MpeaerioB BXOOHOMO
HanpsbkeHus anst 3awmtel Y. Korga 3HaveHue Ha Bxoge Al1 Gonblue, yem
3HayeHne P7-68 unu MeHblle, Yem 3HadyeHue P7-68, BbixogHas Knemma c
COOTBETCTBYHOLLEN pyHKLUMeN nepexoauT B cocTosiHne «BKJ1», ykasbiBas Ha To,
410 BX0oA Al1 npesbilaeT npeaen.
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3aBog. Yam

DyHKLMO- o
HanbHLIA KogL HasBaHnune cyHkummn [nana3oH HacTPOMKKn 3nau.
P7-69 IMopor TemMnepatypb! 0°C ~90°C 70°C u}

cunosoro Moaynsa

Korga Temnepatypa cunosoro mogynsi MY pocturaet 3HayeHuss aToro
napameTpa, BbIXOAHasi Knemma C COOTBETCTBYMLLE (yHKUMEA nepexoauT
B cocTosiHne «BKJl», ykasbiBass Ha TO, 4TO TemnepaTtypa mMoayns gocturaet

NnoporoBoro 3Ha4eHus.

Oyuxuvuo- HasBaHue cyHKummn [unana3oH HacTPounkun 3asoa. WUzm.
HanbHbIN Kof, 3Hau.
P7-70 KoacbcdbuumeHT 0.001 ~ 3.000 1.000 o
KOPPEKLMN BbIXOAHO
MOLLHOCTN
KoadhuumeHTa.

Koppekumss  BbIXOOHOW  MOLUHOCTM  MNpuM  MOMOLLU
BbixogHas MoLWHOCTb Npu MoHuTOpuHre (mapametrp U1-05) = BbixogHas

MoLHocTb * (P7-70).

°V“““J‘°‘ HasBaHue cyHkummn [unana3oH HacTPoOWku 3asoa, WUzm.
HanbHbIN Kof, 3Hau.
P7-71 Koadpcbuumert 0.000 ~ 60.000 1.000 o
KOPPEKLMUM NINHEHO
CKOpPOCTU

MapameTp ncnonb3yeTcs Anst KANMOPOBKM U TOYHOW NOLCTPOVKM 3HAYEHUS
TNIVHENHON ckopocTu, oTobpaxaemoro B napameTpe MoHuTopuHra U1-14.
JNuHennas ckopocTtb = P7-71 x (KonuyecTso umnynscos HDI B cekyHay) /

Pb-07, roe
P7-71 - 3apaBaembIn KO3 DULMEHT KOPPEKLIMN.
Konnyectso nmnynbcoB HDI B cekyHAy - YacToTa MMMyNbCOB, MOCTYNaoLLMX

C [aTymKa CKopoCTu (3HKoAepa).
Pb-07 - konu4ecTBo UMMNyNbCOB Ha OAMH 060POT AaTuMKa.

DYHKLMOHANbHbIN . 3aBog.
xon HaszBaHnue cyHkumm J[lmana3oH HacTPOWKKn 3Hau. U3m.
P7-72 CymmapHoe 0 ~65535KBT*y - .

9HepronoTpebnexve

McnonbayeTcst anst oTobpakeHusi CymmapHoro aHepronotpebnenus MY go

TeKylwero MoMeHTa.

myHKl{" o HasBaHnue cdyHKUMM [inana3oH HacTpouku 3ason, Uam.
HanbHbIW Kop, 3Hau.
P7-73 Bepcust ocHosHoro MO | - - .
P7-74 Bepcusi - - .

dyHKUMoHanbHoro MO



Homep Bepcum NporpaMmmHOro o6ecneyeHnst MoXeT ObiTb MPOCMOTPEH, HO
He MOXeET ObITb U3MEHEH.

OVHK'{M- HasBaHue cyHKummn [nana3oH HacTPounkun 3asoa. WUzm.
HanbHbIN Kof, 3Hau.
P7-76 KoacbdbuumeHT 0.0010 ~ 3.0000 1.0000 o

Koppekuumn ckopocti 3

Koppekuusi otobpaxaemoi ckopocty O npu nomowmn koaddpuumeHTa.
CKOpOCTb NpU MOHUTOPWHIe = chakTnyeckas ckopocTb * (P7-76).

3aBoa.
3Hau.

DyYHKLMO-

o WUzm.
HarnbHbIV Kof,

HasBaHue cyHkummn [inana3oH HacTpouku

P7-80 BbiGop noxapHoro 0: OTkntoYeH (no 0 o
pexvima YMON4aHwio).
1: MoxapHbi pexum 1
(pa3pelueHa aBapuiiHas
ocTaHoBka Yepes DI-Bxop).
2: MNoxapHsblii pexum 2
(ocTaHoBKa 3anpelleHa,
KPOME OTKITO4EHUS
MUTaHWS UMW NOMOMKW).

P7-81 OnopHasi 4actoTta 0y~ PO-14 50.00 'y o
MoXapHOro pexuma

Pexumbl paboTbi:

1. NoxapHbin pexum 1 (P7.80 = 1)

AxtuBaums: CurHan Ha DI-Bxoga (dbyHKuus 42).

Pabora:

- 3anyck Ha YacToTe P7.81.

- VIrHopupoBaHue aBapuii (pogomxaeT paborty).

- ABTO3anyck Npu akTUBaLMK; OCTaHOBKa BO3MOXHA TOSbKO MO KOMaHAe v
aBapUNHON KHOMKe.

ABapuinHas ocTaHOBKa:

DI (cpyHkums 45) ocTaHaBNMBaET NPUBOA,.

MNoxapHbin pexum 2 (P7.80 = 2)

AxtuBaums: AHanormyHo pexumy 1 (DI-Bxoga, pyHKums 42).

Pabora:

- dukecunpoBaHHas Yactota P7.81.

- OcTaHOBKa HEBO3MOXHA (AaXe NMpu aBapusix N KOMaHAax).

- MpekpaLyeHne paboTbl TOMLKO MPW OTKIOYEHUN NUTAHNS U KPUTUHECKON
MOMNOMKe.

Pexxum 1 gonyckaeT NpUHYAUTENbHYIO OCTAHOBKY.

Pexxum 2 ncnonb3yeTcs B KpUTUHECKUX CUTYaLMSIX, [Ae OCTaHOBKa HEAoMyCTUMA.

PyHKUMA obecneunBaeT 6ecnepeboiHyio paboTy B aBapuiiHbIX CUTYaLMsIX C
rMOBKMMK HacTpolkamm GesonacHocTU.



pynna P8: NapameTpbl KOMMYHUKaLMOHHOIO NPOTOKONa

a’yHK"'L" o HasBaHue cyHkuumn [unana3oH HacTPoMnkun 3asoa, WUzm.
HanbHbIV Kog, 3Hau.
P8-00 CkopocTb 06meHa 0: 300 6ut/c 5 o
[[aHHbIMK1 1: 600 6uT/c
2:1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6uT/c
7: 38400 6uT/c
P8-01 dopmaT AaHHbIX 0: 8-N-2 0 o
npotokona Modbus 1:8-E-1
RTU 2:8-0-1
3:8-N-1

dopmaT AaHHbIX 1 CKOPOCTb Nepefayn yctponcrea-mactepa v MY gomkHa
6bITb OANHAKOBOW, NHaYe cBs3b He ByaeT ycTaHoBMeHa. YeM Bbile CKOPOCTb
nepefayn, TeM BbilLe CKOPOCTb peakunn CUCTEMBI.

myuxuvu o HasBanue cyHkummn [inana3oH HacTpouku 3asop. U3m.
HamnbHbIV KOA, 3Hau.
P8-02 TNokanbHbIii agpec 0: LUnpokoseLuaTenbHbli agpec 001 o
ycTpoiicTBa B ceTn 001 ~ 247
Modbus RTU
P8-03 Bapepxka oteeTa 0 mc ~ 30 mMc 2mc o
P8-04 Bpewms cpabatbiBaHvst | 0.0 (3awwmTa oTknodeHa), 0.0mc o
3aLmnThI N0 0.1 mc~30.0 Mmc
OTKITIOYEHMIO CBSI3U
P8-05 BbiGop 0: CtaHaapTHbIi 0 o
KOMMYHUKALIMOHHOTO KOMMYHMKaLWOHHbIV MPOTOKON
npoTokona 1:HecraHpapTHbIN
KOMMYHMKaLWOHHbIV MPOTOKON
P8-06 DyHKUMSA HPOHOBOTO 0: OTkNOYEHa (N0 yMonyaHmo 0 o
MoHuTopuHra MO paboTaeT yHKUMS CBA3N NO
485 nHTepdeiicy)
1: BkntoyeHa (akTvBupoBaHa
yHKUMSA (HOHOBOTO
MoHuTopuHra MO, B aTom
pexume cBs3b no 485
WHTepdeiicy HeloCTyNHa)
P8-07 ~ P8-10 Peseps - - #
P8-11 Bbibop 0: Modbus RTU 0 o
KOMMYHUKALIMOHHOTO 1: KOMMYHUKaLMOHHbI
npoTokona NpOTOKON MNaThbl paclUMpeHus
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Fpynna P9: YnpaBneHue pyHKUMSAMMU 3aUT

OyHKuvu o Hassanme [nana3oH HacTPoMnkn 3asop. U3m.
HanbHbIN Koa hyHKUMK 3Hau.
P9-00 Mpeaynpexaerne 0: HeaktusHO 1 o
0 neperpyske 1: AKTvBHO
anekTpoasuratens

0: HeaktneHo.

3alwmTa anekTpoABUraTens ot neperpysku HeakTMBHA, MOXET BO3HUKHYTb
PU1CK Nneperpesa anekTpoaBuraTens.

1: AKTUBHO.

Mpn neperpyske 4acTOTHbIN MpeobpasoBaTenb BbIAACT OWMBKY Errl4,
4yTO6bI NPeoTBPaTUTL NEperpes ABUraTens.

myuxur 0- HassaHnue cyHkuumn [inana3oH HacTpouku 3ason. Uam.
HanbHbIV koA, 3Hau.
P9-01 YcraBka 0.10 ~ 10.00 1.00 u}
obHapyxeHus
npepynpexaeHns
o neperpyske
arekTpogBuUraTens

[Ons adpdpekTnBHON 3aWwnTbl pasnMYHbIX ABWratenen OT neperpysku
HeobXxoAnMO NpaBUbHO HAacTpouTb napameTp P9-01.
3awmTa ocHoBaHa Ha 0bpaTHO3aBMCUMOWN BPEMSATOKOBOW XxapaKTepucTmke

(cm. pycyHok 6.18).

A

100.0 MuH < "t Makc
\ '\.
80.0 MuH '\_
Y LO —-=r—em P9-01<1
N
30.0 MHf- ! L1 P9-01=1
8.0 MuH \\ x\ L2 =smmumm: PQ-01>1
6.0 MuH : N
N\ ~.,
3.0 MuH| \'-\
2.5 mMu b S
2.0 MuH T, =
1.5 MUH
Bt
o e e e Bpema (t)
01wt i st emeasger
110% 120% 130% 140% 150% 160% 170% 180% 190% mm,m_z'wx_»

PucyHok 6.18 — O6paTHO3aBHCHMasi BPEMATOKOBAs XapakTepucTvka
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L1 — ctaHgapTHas kpusas 3awwmTsl npn P9-01 = 1.

Hactpoliika P9-01 no3BonsieT UsMeHsiTb BpeMsi cpabaTbiBaHUS 3aLLUmUTbI AN
pasHbIX TOKOB.

Tpebyemoe Bpems 3awmThl (T) = P9-01 x T(L1),

Fne T(L1) — Bpems cpabaTbiBaHusi No kpuBow L1 ans 3agaHHOro ToKa.

[NprMep HacTponku.

3apgava: YcraHoBuTb BpeMmsi 3awutbl ans 150 % HOMMHanNbHOroO
TOKa = 3 MUH.

Mo rpacbmky (puc. 6.18) Haxogmm, 4To Ans 150 % Toka Bpemsi cpabaTbiBaHus
T(L1) = 6 MuH. PaccuntbiBaem P9-01:

P9-01 =T/T(L1) =3 MuH / 6 MuH = 0.5.

YcrtaHaBnueaem P9-01 = 0.5.

Mo ymonuanumio 3awwmta He aktusBupyetcs npu Toke Hwke 110 % ot
HOMMHanNbHOro. [ns BKMHOYEHMS 3alUMTbl HA MEHbLUMX Tokax Heobxogumo
ncnonb3oBatb KoaddmumeHT P9-35:

Tok B % = (PakTuyeckuit Tok / HommHanbHbIN Tok) x P9-35.

Hanpumep, Tpebyetca 3awmrta npu 90 % HOMMHANBLHOIO Toka C BpeMeHeM
30 MuH.

Mo rpadpmky Haxogmm, 4To 30 MUH Ha Kpmsom L1 cootBeTCcTBYET 130 % TOKA.
PaccuntbiBaem P9-35:

P9-35 = (130 % / 90 %) x 100 % = 144 %

YcrtaHaBnuBaem P9-35 = 144 %.

MuHMManbHbI TOK 3aLWmThl — 55 % OT HOMUHANBHOIO.

Hactporika P9-01 n P9-35 nossonseT rmbko agantupoBaTb 3aliuTy MNOA
KOHKPETHbIN ABUraTenb N Harpys3ky.

* Heobxoaumo ucnonb3oBaTtb rpapuk M3 MHCTPYKUMKM NS TOYHON

] HaCTPOMKWN.

= |* YuuTbIBaTb pearnbHble ycroBus paboTbl ABUraTens.

* He ycraHaBnuBaTb CRMLIKOM KOPOTKOE BpeMs 3aluTbl, YTOObI
nsbexaTtb NOXHbIX cpabaTbiBaHW.

QyHKu,"D_ HassaHnue cyHKuumn [unana3oH HacTpoukun 3asop. WUzm.
HanbHbIN Kop, 3Hau.
P9-02 YcraBka 50 % ~ 100 % 80 % u}
npeaynpexaeHns
0 neperpyske
arekTpogBuUraTens

OTa yHKUMA Mcnonb3yeTcsa ANa noAayn B CUCTeMy ynpaBneHus curHana
npeaynpexaeHns Ha BbIXOAHbIE KnemMMbl nepep cpabaTtbiBaHWeM 3aluThbl
anekTpoasuratens oT neperpy3ku. KoadduumeHT ucnonb3yetca Ans
onpegeneHvs ypoBHs obHapyKeHust npeaynpexaeHust nepes cpabatbiBaHeM
3aWmMThl AnekTpoaBuraTens ot neperpy3ku. Korga aHadeHve BbIXOQHOrO Toka
MY GonbLue, Yem xapakTepucTuka 3aluTbl OT neperpysku 1 napametp P9-02,
MHOrodbyHKLUMOHanbHasa undgposas BbixoaHas knemma MY Bbigaet curHan



npegynpexaeHus o neperpyske anekrpoasuratens (OYyHKUMS BbIXOOHOMN
Knemmbl — 6).

®DyHKUMO- . 3aBog.
HanbHLIA KOA HasBaHnue cyHkummn J[nana3oH HacTPOWKKn 2Hau. Usm.

P9-03 KoadbcmumeHt 000 ~ 100 030 o
CHIDKEHUS! CKOPOCTU
NPU NPEBbILLIEHUN
HanpsbkeHUst

P9-04 YposeHb 200.0 B ~1200.0B B saBucumoci| m
nepeHanpsixkeHns oT Mofenm

Mpyn paboTe C BbICOKOMHEPLMOHHBIMY Harpy3kamy MOXeT BO3HUKaTb
nepeHanpsbkeHve 3MT. OyHKUMA 3aLMTblI OT NepeHanpsiKeHus onpegenset
MaKkcuMarnbHbI ypoBeHb nepeHanpsixeHus 3MT Bo Bpems paboTtel M4 1 P9- 04
(MakcumanbHOe HanpshKeHUWe Ha LMHE) U CKOPOCTb CHUXEHWUSI BbIXOOHOMN
YaCTOTbl NPV BO3HUKHOBEHUW NEPEHaNPsKEHUs.

Ecnn yctaHoBuTb 3HayeHve 0, GYHKUMS CHUXEHMS CKOPOCTU Mpwu
nepeHanpspkeHUn HeakTUBHa.

HanpsxeHue 3MNT &

ANVANVA

Touka NOTEPKM CKOPOCTU
NPU NPEBbILIEHUN HAMPSKEHS

N
C
C

BbixoaHas yactota &

Bpewmsa

PucyHok 6.19 — UnntocTpaums paboTbl 3alnThl OT NepeHanpshKeHns

DyHKUMO- Hassanue N 3asoga.
. J[lmana3oH HacTPOWKKN U3m.
HanbHbIV KoA, byHKLMK 3Hau.
P9-05 KoadbdpmumeHt 0~ 100 20 o
3aLmThl OT
neperpysku Mo Toky B

pexume U/f



P9-06 Tok cpabaTtbiBaHus 50 % ~ 200 % 150 % [ ]

3aumnTbl OT
neperpysku B
pexume U/f

P9-07 KoachdpnumeHt 50 % ~ 200 % 50 % n

3alNThI OT
neperpyaky B 30He
ocnabneHns nons

(Gl

P9-05 — koadppmLMeHT 3aliMTbl OT Neperpy3ky no Toky B pexume U/f
perynupyeT cnocobHocTb npeobpasoBaTensi NoAaBnsATe Neperpysky Mo TOKy
npu pasroHe/3ameaneHvn. Yem Bbille 3HaYeHWe, TEM CuMbHee nojaBneHve
neperpysks (HO MOXeT 3aMegnuTb OUHaMUKYy CUCTeMbl). Yem MeHblue
3HayeHve, TeM ObiCTpee OTKIMK (Heo6X0AMMO MUHMManbHOe 3HayveHue 6e3
BO3HVKHOBEHUS Neperpysku).

Mpwu 3HaveHun 0 PyHKUMSA 3aLLUThI OT NEeperpy3ku OTKIYeHa.

P9-06 — Tok cpabaTbiBaHusA 3awmTbl OT neperpy3ku B pexume U/f
3aaeT MoporoBbIi TOK (B % OT HOMMHanbHOro Toka 3[), NpuM KOTOpPOM
akTusBmpyeTcs 3awmTa. [py nNpeBbIlLEeHUN 3TOro 3Ha4YeHus npeobpasoBaTens
OCTaHaBNMBAaET Pa3roH (ecnm Bbin B NpoLECCe YCKOPEHUST), CHUXKAET BbIXOAHYHO
YyacToTy (Npu paboTe Ha NOCTOSIHHOM CKOPOCTK), 3aMeAseT NafeHUe 4YacToThbl
(Npv TOPMOXXEHWM), NOKa TOK HE CTAHET HUXE YCTaBKM.

P9-07 — KoadhcpmumeHT 3aWwiuTbl OT neperpy3kM B 30He ocnabreHusi
nonsa (U/f) koppeKkTvpyeT ypoBeHb 3aluTbl OT MEeperpyskn B pexume
ocnabneHHoro MarHMTHOro rnonsi.

100 % — cTaHgapTHas HacTpolka (3awwuTa cpabaTbiBaeT NpW HOMUHAMBHbLIX
3HaYEeHUAX).

> 100 % — noBblwaeT nopor
KpaTKOBPEMEHHbIX NePErpy3ok).

< 100 % — penaet 3awuTy bonee 4yBCTBUTENBHOW.

cpabaTtbiBaHust (Hanpumep, AOns

DYHKUMO- HassaHnue . 3aBog.
. [Anana3oH HacTponkn WUzm.
HanbHbIW Kop, pyHKUMKN 3Hau.
P9-08 [onycTumbiii 0.0% ~50% 10.0 % o
rNpeaen NoBbILLEHNS!
npu 3almTe ot
nepeHanpshkeHnst
P9-11 Konuuectso 0~20 0 o
aBTOMAaTUYECKNX
c6pocoB owmnBok
P9-12 Bbibop peicteus 0: Pene pa3mblkaeTcs 0 o

perne aBapuu npu
aBTOMAaTUYECKOM
cbpoce

npy aBapum 1 ocTaeTcst
Pa3sOMKHYTbIM 40 Py4HOTO
cbpoca

1: Pene BpemeHHO
3aMblkaeTcst

nocne ycrnewHoro
aBTOMaTU4eckoro copoca



P9-13 WHTepBan mexay 0.1¢c~100.0c 10c o
aBTOMaTUYECKUMM
nepesanyckamu
npu cpabatbiBaHUM
3aLLmT

P9-08 — [OonycTumbii npeden MNOBbIWEHUA NpU 3aWute OT
nepeHanpsikeHusa. MakcumanbHO [OMyCTMMas BenuyMHa KOPPEKTUPOBKM
YacToTbl Npy cpabaTbiBaHWM 3aLLMTbI OT NepeHanpsbkeHns. OBbIYHO He TpebyeT
M3MeHeHWs (OCTaBUTb 3HAYEHME MO YMOMNYaHUIO).

P9-11 — KonuyecTBO aBTOMaTU4eCKUx cOpocoB owwubok. 3agaet
KONMYEeCTBO MOMbITOK aBTOMaTnyeckoro nepesanycka M4 nocne Bo3HUKHOBEHWS
aBapum.

0 — ABTOMaTUYecKuii COPOC OTKINOYEH (TpebyeTcs py4Hon copoc owmbKu).

1 ~ 20 — Yucno aBTOMATUYECKMX MOMbITOK nNepesanycka nepeq
OKOHYaTeNbHbIM OTKIMHYEHNEM.

P9-12 — BblGop AencTBUA pene aBapum Npu aBToMaTuyeckom cépoce:

0: Pene pasmbikaeTcs npy aBapum U OCTaeTCs Pa3OMKHYTbIM 4O PYYHOrO
cbpoca (faxe npy aBTOMaTUYECKOM repesanycke).

1: Pene BpemeHHO 3aMblkaeTCsi MOCME YCMELHOro aBTOMaTUYEeCKOro
cbpoca, no3sonss 060pyaoBaHMI0 NPOAOIKUTL paboTy 6e3 BMelLaTenbCcTBa.

P9-13 — WHTepBan mexay aBTOMaTM4eCKUMM nepesanyckamu npu
cpabatbiBaHuM 3awmT. 3agaeT BpemsA OXMOAHUS OT MPeayrnpexaeHus o
HeuncnpaBHOCTM 0 aBTOMaTuyeckoro copoca.

DyHKUMO- Hassanue . 3asoga.
. [Anana3oH HacTponkn WUzm.
HanbHbIN Kop, pyHKUMKN 3Hau.
P9-14 Bawyymra ot o6pbiBa 0: OTkntoyeHa 1 o
a3kl Ha BXxoge 1: BkntoyeHa (npu obpbise
ha3bl Ha BXxoJe BblgaeTcs
owmbka Err23)
P9-15 Bawwmra ot 06pbIBa 0: OTkntoyeHa 1 o
hasbl Ha BbIxoae 1: BkntoyeHa (npu obpbise
hasbl Ha BXoAe BblaaeTcs
owubka Err24)
P9-16 Bawwmra ot K3 0: OTkntoyeHa 1 o
Ha 3emnio nNpun 1: BkntoyeHa
BKITIOYEHUM (Npw BKNtOYEHUN
npeobpasoBarterb
npoBepsieT Hanuuune K3 Ha
3emnio, owmbka Err20)
P9-17 ABTOMaTUYECKUI 0: PyyHow cbpoc 0 o
cbpoc npu Owmwnbka Errl2 coxpaHsetcs
TMOHVKEHHOM [0 py4Horo cbpoca
HanpsbkeHnn 1: ABTOMaTH4eCKniA copoc

Owmbka Err12
cbpacblBaeTcs npu
BOCCTaHOBNEHUM
HanpsHKeHWs



P9-18 PexuM noaasneHus 0: OTkntoyeH 1 ]
nepeHanpshkeHus 1: MopasneHve npun
TOPMOXeHUnN
2: Mopaenenue npu
paboTe c pereHepaTUBHOMN
Harpyakow

0: OTKnOYEH.

PyHKLMA NogaBneHns nepeHanps>KeHns He akTMBHa.

Pwck Bo3HuKHOBeHMs owmbkum Err05 (Meperpyaka no ToKy Npu 3aMeaneHnm)
npu pe3koM TOPMOXXEHWUN UMW pPEreHepaLmmn 3Hepruu.

1: MoaaBneHne Npu TOPMOXKEHUN.

3awmTa OT CKayKoB HaMpsHXKEHUs NpU AUHAMUYECKOM TOPMOXEHWN
ABuraTtens (Hanpumep, oCTaHOBKa KOHBeWepa unv Hacoca).

MpeobpasoBaTens aBTOMATUYECKWN CHUXXAET CKOPOCTb TOPMOXEHWSA, €CNN
HanpshkeHne Ha wuHe DC npnbnmkaeTcs k npeaensHOMY 3Ha4YeHUIo.

2: MopaBneHune npu paboTe ¢ pereHepaTUBHON Harpy3Kom.

Mo3BonseT u3bexaTb NepeHanpsHKeHUss MpU BHE3anHOM W3MEHEHUU
MOMEHTa Harpy3ku npu paboTe ¢ NOCTOSAHHOW CKOPOCTbIO.

— Ecnn ucnonb3yetcs TOPMO3HOW Pe3nCTop, HYXHO YCTaHOBWUTb
= | P9-19 = 0, 4TOGbI M36exXaTb KOHNNKTA PEXNMOB.

DyHKUMO- Hassanue . 3asoga.
. [Anana3oH HacTponkn WUzm.
HanbHbIN Kop, pyHKUMMN 3Hau.
P9-19 OrpaHuyexue ansa 0: OTkntoyeHo 1 ]
pexuvma nofasneHust 1: AkTuBHO nipu paboTe n
nepeHanpshkeHns 3amMeznieHmn
(P9-18 =2) 2: AKTUBHO TOMbKO Npwt
3aMeqieHn

0: OTKno4Y€eHo.
Pexum 2 He akTuBuMpyeTcs, faxe ecnu BoibpaH B P9-18.
1: AKTUBHO Npu paboTe n 3ameaneHum.

MopaBneHve nepeHanpsikeHust paboTaeT Ha Bcex 3Tanax: PasroH,
MOCTOSIHHAs! CKOPOCTb, TOPMOXEHVE.
2: AKTMBHO TOMNbKO NpU 3aMearieHum.

3awmta cpabaTtbiBaeT TONbKO NPU 3aMearieHnN.

DYHKUMO- HassaHnue . 3aBog.
L [nana3oH HacTponkn WUzm.
HanbHbIV KOA, YHKLMK 3Hau.
P9-20 Mpepen perynuposku | 1.0 % ~ 150.0 % 100.00 % ]
Ans pexuma
2 nogaBneHus
nepeHanpsiKkeHns

(P9-18 = 2)



YeM MeHblUe 3HaYeHWe, TEM MEHbLUE CKa4YOK HampsikeHusi, Ho Gornblue
BPEMSs TOPMOXKEHUSI.

®DyHKUMO- HazsaHnue 3aBog.

L [nana3oH HacTPonkn U3m.
HanbHbIA KOA yHKUMKN 3Hau.

P9-22 [einctBus npu 0 ~ 22202 00000 o
cpabatbiBaHUn
3awmT (1-9 rpynna)

EpvHuubi (1-n pa3psaa): MNeperpyska asuratens (Errl4).

DecaTku (2-n pa3psaa): Peseps.

CotHu (3-11 pa3psaa): ObpbiB hasbl Ha Bxoge (Err23).

Tbicaum (4-n paspsaa): O6pbiB a3kl Ha Bbixoae (Err24).

DecaTtkn Tbicad (5-n paspsap): Owwubka uyTeHus/3anucu napameTpoB
(Err25).

[HerictBus npu ownbke:

0: OcTaHOB NO UHEPLMM.

Ha gncnnee cpa3sy otobpaxaetcs ErrXX.

1: OcTaHOB MO 3afjaHHOMY peXumy (cormacHo napameTpam
3amenneHus).

CHauyana oTtobpaxaetca AlaxXX, nocne octaHoBkM — EmrXX. 2:
MpoponxeHne paboTbl Ha 4acTtoTe, 3agaHHou B P9-26. Ha gucnnee —
AlaXX (aBapuinHoe npegynpexaeHue).

3aBop.
3Hau.

DyHKUMO- Hassanue

. WUzm.
HanbHbIN Kop, pyHKUMKN

[Anana3oH HacTponkn

P9-23 [einctBusa npu 0 ~ 22222 00000 o
cpabatbiBaHUn
3awmT (2-A rpynna)

EpnHuubl (1-1 pa3psaa): Ownbka kKoMMyHMKaumoHHoro npotokona (Err27).

DecaTku (2-n paspsaa): BrewHas owmnbka (Err28).

CoTHM (3-1 pa3paa): MpeBbileHne OTKIOHEeHUsT ckopocTu (Err29).

Tbicaum (4-n pa3psaa): Nonb3oBaTtenbckas owmnbka 1 (Err30).

HecaTku Tbicad (5-1 pa3pap): MNonb3oBaTenbckas ownbka 2 (Err31).

[encteusa npu owmbke:

0: OcTaHOB NO UHEPLMM.

Ha gucnnee cpa3sy otobpaxaetcst ErrXX.

1: OcTtaHOB MO 3agaHHOMY peXxuMmy (cornacHo napameTpam
3amepieHus).

CHauvana otobpaxaetca AlaxXX, nocrne octaHoBkM — EmrXX. 2:
MpoponkeHne paboTbl Ha 4yacTtoTe, 3agaHHou B P9-26. Ha gucnnee —
AlaXX (aBapuvinHoe npegynpexaeHve).



®DyHKUMNO- Hassanue [ManasoH HacTpOitiH 3aBop.

. WUam.
HanbHbIN Kof hyHKUMM 3Hau.

P9-24 [einctaus npu 0 ~ 22022 00000 o
cpabaTbiBaHUM
3awmT (3-A rpynna)

EpnHuubi (1-1 pa3psa): Noteps PID-o6patHoi ceszm (Err32).

DecaTtkn (2-n paspsp): Xonoctow xon (Err34). CotHm (3-# paspsn):
MporpammHas owwmbka neperpyskn no Toky (Errl6).

TbicAaun (4-u paspsa): [peBbilieHE BpPeMEHW HernpepbiBHOW paboTbl
(Err39).

Hecatkn TtbicaAv (5-n pa3pan): [pesbilleHne CYMMapHOro BpeMeHM
pabotbl (Err40).

[erictBus npu ownbke:

0: OcTaHOB MO MHEPLUW.

Ha gncnnee cpa3sy otobpaxaetcs ErrXX.

1: OcTaHOB MNO 3agaHHOMY peXuMy (cornacHo napameTpam
3amenneHus).

CHauyana oTobpaxaetca AlaxXX, nocne ocTtaHoBkM — EmXX. 2:
MNpopomkeHne paboTbl Ha yacTtoTe, 3agaHHon B P9-26. Ha gucnnee —
AlaXX (aBapuitHoe npegynpexaeHue).

DyHKUMO- Hassanue . 3asoga.
. J[nana3oH HacTPOWKN Usm.
HanbHbIV KoA, OyHKLUMK 3Hau.
P9-26 YactoTa npu 0: MpopomkeHue paboTbliHa | 1 o
BblGOpe AencTBus Tekylei yactote
“npoporxexue 1: MpoponxeHune paboTbl Ha
pabotbl” OMopHOM YacToTe
2: MpoponxeHune paboTbl Ha
MaKcUmanbHoM YacToTe
3: MpopomkeHue paboTbl Ha
MUHUMAaIbHON YacToTe
4: MpopomxeHne paboTbl
Ha aBapuiiHoOI YacToTe
(P9-27).
P9-27 ABapuiiHas yacTtoTta 0.0 % ~ 100.0 % 100 % o

MapameTp P9-27 3agaet aBapuitHyto 4acToTy (B % OT MakcuMarnsHown), Ha
KOTOpyto nepemngeT npeobpasosatens npu asapuu, ecnv B P9-26 BbiOpaHo
3HayeHve 4 («MpopomkeHne paboTbl Ha aBapuRHONM YacToTe «).

®DyHKUMO- HasBaHue . 3aBoga.
o J[imana3oH HacTPOWKKN U3m.
HanbHbIV KoA, byHKLMK 3Hau.
P9-28 Bei6op 3awmThl B 0: HeaktuBHa 0 o
XOJIOCTOM pexume 1: AKTUBHa
P9-29 YcTaBka Toka 0.0% ~80.0% 20% u

XOJ10CTOro xoaa



P9-30 Bpewms 3agepxku 0.0c~60.00c 5.0c o
cpabatbiBaHus
3almThl OT
XOJI0CTOro XoAa

Mpn aktuBHoW 3awwmte (P9-28 = 1) npeobpasoBaTenb MOCTOSHHO
CpaBHMBAaET BbIXOAHOM TOK ¢ moporom P9-29.

Ecnn Tok Hwke nopora gonble BpemeHu P9-30, dukcupyetcs owmbka
Err34 v BbInonHaeTca gencreue, 3agaHHoe B P9-24 (octaHoOB/MpogormkeHve
paboThbl).

DyHKLMO- HasBaHuve 3aBog.

L [inana3oH HacTporku U3m.
HanbHbIN Kof, cbyHKLMK 3Hau.

P9-31 YcraBka 0,0 % ~100.0 % 20.0% o
obHapyxeHus (P0-14 — makcumanbHasi
OTKIOHEHNsA YacroTa)
cKopocTU

P9-32 Bpewms 0.0c~100.0c 0.0c o
oBHapyxeHust
OTKITOHEHUS!
CKOpPOCTU

3T1a dyHKUMS JOCTyMHa Tonbko npu paboTe MY B BeKTOpHOM pexume n 6e3
perynupoBaHns KpyTALLEro MoOMeHTa.

Korga MY obHapyxumBaeT, 4To YacToTa BpalleHUst ABUraTensl OTKIOHSAeTC st
OT 33aJaHHOW, 3HayeHWe OTKIOHEHUs CckopocTu 6Gonblue, 4em 3HaveHue
obHapyxeHus NpeBblLLIEeHNs 3a4aHHOM ckopocTu P9-31, a npoaomkMTenbHOCTb
bonblle, Yem Bpemsi OOHapyXEHWsi MpeBbILEHUS 3ajaHHOW ckopocTu P9-
32, npeobpasoBartens coobwaer o6 owwunbke Err29. P9-23 Ttawkke moxer
onpegensite coctosiHne paboTel MY nocne cbos.

DyHKUMO- Hassanue 3asoga.

[unana3oH HacTpouku

o WUam.
HanbHbIA koA pyHKUMKN 3Hau.

P9-33 YcraBka 0.0 % ~ 100.0 % 20.0% o
0obHapyxeHuns (P0-14 — makcumanbHas 4acToTa)
npeBbILLEHUS!
3aaHHoOW
CKOpOCTU

P9-34 Bpewmsi 0.0c~100.0c 20c o
oBHapyxeHus
NpeBbILLEHUSI
3a7aHHoON
CKOpOCTU

3Ta (hyHKUMA AOCTyMNHA TONbKo npu paboTe MY B BEKTOPHOM pexnme n 6e3
PErynMpoBaHNs KpyTSLLEro MOMEHTA.

Ecnu oTknoHeHve OGornblue 3ajaHHOro 3HayeHuss B napameTpe P9-
33, a npopomkuTenbHOCTb Gormblue, YeM BpeMsi OOHapyXXeHWUS OTKIOHEHUst
ckopocTu B napameTtpe P9-34, nogaeTcs aBapuiiHbIA CUTHaN HEUCNPaBHOCTM
npeobpasoBatens yactoTbl Err43. MNpu yctaHoBke B napameTtpe P9-34 = 0,0 c.
YHKUMSA HEeaKTUBHA.



DyHKLMO- HasBaHnue 3aBop.

. [inana3oH HacTporkun Usm.
HanbHbIN koA chyHKUMK 3Hau.
P9-35 YcTaBka Toka 100 % ~ 200 % 100 % o
ANsi 3almTbI OT
neperpysku

Mo3BonsieT HacTpouTb 3awmTy Anst TokoB Hwke 110 % HomuHana. Cwm.
onvcaHue napameTtpos P9-00 — P9-02.

DyHKLMO- HasBaHue . 3aBog.
. [unana3oH HacTPOWKn U3m.
HanbHbIN Kof, hyHKUMK 3Hau.
P9-36 BHaueHve 0°C~200°C 80°C u}
oBHapyxeHus
neperpesa
arekTpogBuUraTens
P9-37 YcraBka neperpesa 0°C~200°C 100 °C o
anekTpoasuratens
P9-38 BbiGop Tvna gatuuka | 0: HeT gatuvka 0 o
Temneparypbl 1: PT100
2: PT1000
P9-39 ~ P9-51 Peseps - - #

MapameTtpbl P9-36 ~ P9-38 pocTynHbl npu MCMONb3OBaHWM Mnathl
pacLumpeHnusi Bxogos/Bbixogos INMX-1/O-A.

Mpw obHapyxeHun neperpea (P9-36) nosiBnsietcsi owmbka Err38, Ho MY
npopomkaeT paboTy.

Mpw goctuxkeHun Temnepatypbl B P9-37 MY oTkntovaeTcst (owmbka Err38).

Fpynna PA: MNapameTtpsl MA-ynpaBneHus

MWA-ynpaBneHne — 3T0 o6wwmi MeToqd YynpasneHus npoueccom. MY
perynupyet  BbIXOOHYH 4acTOTy Mpyv  MOMOLUM  MPOMOPLIMOHANbHON,
MHTerpanbHon, AuddepeHumanbHOW COCTaBNSOWEN perynstopa, koTtopas
CpaBHMBaET Noka3aHusi curHana obpaTHON CBA3M M 3a4aHHOMO CUrHana.

[aHHas @yHKUMA NpuUMeHsieTca ANs  YNpaBreHus TexXHONorm4yeckumu
npoueccamm, TakuMu Kak KOHTPOMb MOTOKA, KOHTPOMb AaBMEHNs U KOHTPOIb
TemnepaTtypbl. Ha cregylowem pucyHke nokasaHa npuHUMnuanbHas 6nok-
cxema MN[-perynmpoBaHus.

Onopuan BoxopHan

uacroTa 4gcToTa Hacoc-moTop Hatunk
NWA-perynatop AasneHua

Ycraska

PID(s) i M P

uneTp

CurHan oBpaTHof Cenau

K

0C

PucyHok 6.20 — Cxema MW J-perynmpoBaHus



®DyHKUMO- 3aBoga.

HanLHBIA KOA HasBaHue cyHKkumn [inana3oH HacTpoWkun o U3m.
PA-00 VCTO4HMK ONopHOro 0: MocTosiHHOe 3HayeHne (PA-01) | O o
curHana Nna- 1: AHanoroBbI BXogAll 2:
ynpaBneHus AnarnoroBbIvi Bxog Al2
3: MpoTokon cesian Modbus RTU
4: BbICOKOYaCTOTHbIN
uMnynbcHbIn Bxog HDI
5: MHorocTyneH4aTbIi pexum
6: Krorkm BBEPX/BH3
(noTeHUMoMmeETp)
PA-01 YcTaBka onopHoro 0.0 % ~ 100.0 % 50.0 % o
curHana Nna-
ynpaBneHus

PA-00 ncnonb3syeTtcsa Ans Bbibopa UCTOYHMKA 3a4aHUsi OMOPHOro curHana
MWA-ynpaBneHusi. OnopHoe 3agaHune SIBNSEeTCS OTHOCUTENbHOW BENUYUHOMN
1 Haxogutcs B guana3soHe oT 0.0 % 8o 100.0 %. CurHan obpaTtHow ceasu M-
perynatopa TaKke SBMASeTCA OTHOCUMTenbHOM BenuduHow. Uens MAO-
perynupoBaHuns — ypaBHsiTb CUTHan 3agaHus U curHan obpaTHow CBA3M.

“’y""”." o HasBaHue dyHKuumn [unana3oH HacCTPONkKN 3asoa, WUzm.
HanbHbIN KO 3Hau.
PA-02 Bpems nameHeHus 0.00 ¢~ 650.00 ¢ 0.00c o

3apanus MU

OnpegensieT Bpems nNnaBHOro nameHeHus 3aganusa MO or 0 % po 100 %.
Mo3BonsieT n3bexarb pe3Kknx CKa4KoB YCTaBKU.

QyHKLlVVIO HasBaHnue cyHkuumn [inana3oH HacTpPoukun 3ason, Uzm.
HanbHbIW Kop, 3Hau.
PA-03 WcTouHMK curHana 0: Ananoroseblit Bxog Al1 0 o
obpaTHol cBA3n 1: AHanoroBbIl Bxog Al2
NA-ynpaenexus 2: PasHocTb Al1-Al2
3: MpoTokon cesian Modbus
RTU

4: BbICOKOYACTOTHbIN
nuMnynbcHbIN Bxoa HDI
5-7: Peseps

OTOT NapameTp Mcnonb3yeTcs Ans BbIOopa UCTOYHMKA curHana obpaTHom
ceA3n [MUO-perynatopa. O6partHaa cBasb [MW[-perynatopa sBnseTtcs
OTHOCUTESNBHONM BENUYMHOMN 1 HaxoauTcs B ananasoHe ot 0 % no 100 %.

DYHKUMO- HasBaHuve . 3aBog.
L [unana3oH HacTPoWkun WUam.
HanbHbIV KoA, YHKLMK 3Hau.
PA-04 Hanpasnenve 0: Mpsimoe (4acTota 0 o
nevicteus MA0- yBEnMuMBaeTcs ¢
ynpasneHus YMEHbLLEHWeM curHana

obpaTHoli cBA3n)

1: O6patHoe (4actoTa
yMeHbLLeTCs ¢
YMEHbLLEHeM curHana
obpaTHoli cBa3n)



BaxHO: HanpaBneHWe MOXET WHBEPTUpOBATbCS uYepes dyHkumo 35
BXOAHbIX KINEMM.

DYHKUMOHANbHbIN Hazsanne o 3aBog,.
[Anana3oH HacTponkun Uzm.
Koa byHKUMKN 3Hau.
PA-05 MakcvmarnsHoe 0 ~ 65535 1000 o

3HaueHne
[vanasoHa
curHana NAa-
ynpaeneHus

3HaveHne 93TOro napameTpa sBnseTcss 6e3pa3mepHON  BENUYMHOW.
Mcnonb3yeTcsa Ans yCTaHOBKM 3agaHHON BenuymHbl curHana NA-ynpasnexuns
1 BENWYMHbI curHana obpaTHow CBA3M.

MacwTabupyeT 3HayeHns ansa otobpaxenuns yctaskm (U1-10) n obpartHon
cea3n (U1-11).

OTob6paxaemoe 3HayeHue = (PakTnyeckoe 3HayeHme B %) x PA-05/100.

Hanpumep, A-05 = 4000, yctaBka = 60 % — U1-10 = 2400

®DyHKLMO- 3aBop.

HanbHbIA KOZ HasBaHnue cyHkuum [Avnana3oH HacTPOMKK 3Hau. WUam.
PA-06 MponopumnoHanbHbIA 0.0 ~ 100.0 20.0 o
koadbduument NMUAA-
ynpasneHus KP1
PA-07 Bpewmsi uHTerpvpoBaHus 0.01¢c~10.00c 2.00c o
NA- ynpasnexus TI1
PA-08 Bpewmsi 0.000 ¢ ~10.000 ¢ 0.000 ¢ o

avddepeHUmMpoBaHns
MO-ynpaenenns TD1

Yem Bbille 3HaYeHWe npornopumoHanbHoro ycunenust KP1, Tem Gonblue
06beM perynmpoBku U TeM BbICTpPee OTKIUK, HO CrULIKOM Bonbluoe 3HavYeHue
MOXeT BbI3BaTb konebaHusi B cucteme; 4em Hmke 3HadeHne KP1, tem Gonee
yCTONYMBA CUCTEMA U MeANEeHHee OTKIUK.

Yem Bbllle 3HavyeHWe BpeMeHu uHTerpupoBaHusa TI1, Tem meaneHHee
OTKNUK 1 6oree cTabunbHbIA BEIXOAHOW CUTHaM, Xy»e CNOCOBHOCTb KOHTPOMS
nyKTyaumnin MHTEHCMBHOCTU cuUrHana obpaTHOW CBS3U; YEM HUXKE 3HaYeHue
TI1, Tem ObicTpee OTKMMK W cuUNbHEE NYKTyauunm BbLIXOAHOMO CUrHana;
CIMLLIKOM HU3KOEe 3Ha4yeHre MOXeT BbI3BaTb KonebaHus.

YcTaHoBWUTE Mpefen ycuneHus anddepeHumnaTopa MOXHO Mpy MOMOLLM
BpemeHn AuddepeHumpoBaHns TD1 Takum obpas3om, 4Tobbl obecrneunTb
HeobXoauMbIN ypoBeHb AndpepeHUmanbHON COCTaBMAOWEA HA HU3KOW U
BbICOKOM 4acToTe. Yem Gonblie Bpems AvddEpPeHUMPOBaHMS, TEM BhbILLE
AvanasoH perynmpoBKu.



3asoga.
3Hau.

®DyHKUMNO- HasBaHnue

. WUam.
HanbHbIN Koa hyHKUMM

[lnanasoH HacTPOkM

PA-09 YacroTa cpesa 0.00 'y ~ PO-14 0.00 My o
npv o6paTHOM
HanpaeneHun
penctaua MNAI-
ynpaBneHus

Korpa BbixogHas yactota npu MNMY-ynpasneHun asnsetca oTpuuaTensHon
(obpaTHOe HanpaeneHve BpaleHus [M4), 3agaHHOe 3HayYeHVe U 3HaYeHue
obpatHon cBsisu MWL moryT coBnagatb. B onpegenéHHbix KOoMGUHALMSIX
3anpeLlaeTcs UCNonb3oBaTh BbICOKY 4YacToTy Npu oBpaTHOM BpaLLeHWW.
PyHkuma PA-09 npumMeHsieTcs ANst yCTaHOBKW BEPXHEro nopora npu obpatHom
HanpasneHun BpaLleHus.

DYHKUMO- HaszsaHnue . 3aBog.
- [unana3oH HacTPoWku WUam.
HamnbHbIV KOA, OyHKLMK 3Hau.
PA-10 Mpenen 0.00 % ~ 100.0 % 0.0% o
oTknoHeHus NUA-
ynpaeneHus

Ecnu pasHuua mexay yctaBkon 1 obpaTtHon cBsA3bto MeHblie PA-10, MU
npekpaLuaeT peryrpoBky.

Hanpumep, ons noggepxaHus gaBneHust = 2 % HyXHO ycTaHoBUTbL PA-
10=2.

®DyHKLMO- . 3aBoga.
HaNbHBLI KOA HasBsaHue dyHkumm [NanazoH HacTPoOMKu o Vam.
PA-11 Mpepen 0.00 % ~ 100.00 % 0.10 % o
AndbdepeHumansHoi
coctasnstowen NAA-
ynpaBneHus

Mcnonbsyetcss  agns  yctaHoBKM  Auanas3oHa  AudpdepeHumanbHoro
KoadpdumumeHTa Mna-perynatopa. Mpun MNO-perynuposaHumn
anddepeHumanbHbii KOI(MUUNEHT MOXET BbI3BaTb KornebaHwsi CUCTEMBbI.
Moatomy anddepeHumansHoe perynuposaHue MNMAO-ynpaBneHns orpaHn4eHo
HebonbLUMM Anana3oHoM.

3aBoga.
3Hau.

®DyHKUMO-

. HassaHnue HKUMK VanasoH HaCTPOWKU
HarnbHbIV Kof, by A P

PA-12 Bpewmsi 0.00c ~60.00c 0.00c o
unbTpoBaHNS
curHana obpaTHomn
cesasv NUQ-
ynpaeneHus

CrnaxuBaeT MnomMexu obpaTHOW CBsi3u. YBenuuuBaeT 3anasgblBaHve
CUCTEMBI.



DYHKUMO- 3aBop.

HanbHLIA KOZL HasaHue cyHkumn JAnana3oH HaCTPOWKMN 2Hau, Usm.
PA-13 Mopor o6HapyxeHus 0.00 % ~100.00 % 0.00 % o
curHana obpatHom
cesau NAO-
y MpaBneHust
PA-14 Bpewmsi 0.00c ~3600.00 ¢ 0.00c )

noATBEPXAEHUS
notepw curHana

obpaTtHol cBsI3n
MWA-ynpaenexus

OTOT (yHKUMOHamNbHBIA KOA WCMONb3yeTcs AN OonpederieHvs notepu
curHana obpatHon ceasu M. MNpu notepe curHana (curHan obpatHoOM CBA3M
< PA-13, ponble PA-14) dpukcupyeTcs owmnbka ERR32.

®yHKUMO- . 3aBog.
HanbHBI KOZ HasBaHnue cyHKkuum [Anana3oH HacTpPonkn aHau. WUam.

PA-18 MponopuvoHankHbIi 0.0 ~ 100.0 20.0 o
koadhdpuument MAI-
ynpasnexus KP2

PA-19 Bpewms uHTerpupoBanms | 0.01c~10.00 ¢ 2.00c o
MA-ynpaenexus TI2

PA-20 Bpewmsi 0.000 ¢ ~10.000 ¢ 0.000 ¢ o
AndbdepeHLMpoBaHns
MWA- ynpasnexus TD2

PA-21 Ycnosue nepekntodeHne | 0: MepekntoyeHve 0 o
Mexay napameTpamm 1 | BbIKITIOYEHO
n 2 Nna- 1: MNepekntoyeHune no
ynpaBneHus LUMpOoBOW knemme

2: MepekrtoyeHve no
NpeBbILWEeHNO OTKINOHEeHNSA

PA-22 OTKnoHeHWe ans 0.0 % ~ PA-23 20.0% o
nepeKmnoyeHNs Mexay
napametpamu NN1-
ynpasnexus 1

PA-23 OTKNoHeHWe Ans PA-22 ~100.0 % 80.0 % u]
NepeKntoyeHns Mexay
napametpamu MNA-
ynpasnexus 2

B HeKkoTOpbIX TexHomormyeckux npoueccax repeknoveHne napameTpoB
MO Tpebyetcs, korga ogHa rpynna napameTpos V[ He MOXeT yAOBMNETBOPUTL
TpeboBaHWe Bcero BbIMOMHsEMOro npouecca. [lapameTpbl perynstopa
PA-18 — PA-20 yctaHaBnusatoTcs Takke, kak PA-06 — PA-08. MNepekntoveHne
MOXET ObITb peanu3oBaHo NMbo Yepes BXoaHbIE KNEMMbI, MO0 aBTOMaTUYECKM,
B 3aBMCUMOCTM OT cuUrHana paccornacosaHusi. Ecnu BeiGpaHo nepekntovyeHme
Yepes BXOAHYK KIeMMY, TO KreMMe AofkHa ObiTb HazHayeHa dyHkums 43
«[Mepekntovatens napameTtpos MU-ynpasnexus». Ecnv knemma B cocTosHUM
«BblKI1», To BbIOMpaetca rpynna 1 (c PA-06 n PA-08). Ecnu knemma B
cocTtosHun «BKIl», BbiGupaetcs rpynna 2 (PA-18 — PA-20). Ecnn BbibpaHo



aBTOMaTUYECKOE MEpPEeKnioYeHne, Koraa 3HauyeHue OTKIOHEHUs Mexay
obpaTHoi cessbto MO u yctaHoskon ML MeHbLle, YeM 3HadeHue PA-22,
BblbMpaeTcs rpynna 1.

Korpa 3HaveHue oTknoHeHust mexxay obpaTHom cBssbto MU 1 HacTporikon
MWL Bbiwe, Yem 3HaveHve PA-23, BbibupaeTtcs rpynna 2. Korga OTKIOHeHWe
HaxoguTcsa mexay PA-22 n PA-23, napameTpsl [MO-perynatopa npeactasnsoT
coboli NUHeNHOe WHTepnonuMpoBaHHOe 3HayeHue [ABYX [pynn 3HavYeHuin
napamMmeTpoB, KaK NokasaHo Ha pucyHke 6.21.

MapameTpsl M1 A

pynna 1 napameTpos MAQ

[pynna 2 napameTpos MA

PA-22 PA-23 F'acx:orr—lamBaHMe g

PucyHok 6.21 — MNepekntoyeHne napameTtpos M

myHKuVMO- HasBaHue cyHKumn [inana3oH HacTpouku 3ason, Uzm.
HanbHbIN Kop, 3Hau.
PA-24 HavanbHoe 3HaueHne | 0.0 % ~ 100.0 % 0.0 % o
MAnA- ynpasnexus
PA-25 Bpewmsi 3agepxku 0.00 ¢~ 650.00 ¢ 0.00¢c o

HavanbHOro
3HayeHus NAI-
ynpasneHusa

Mpu 3anycke MY 3anyckaet MAO-ynpaBneHne TONbKO Mocrne TOro, Kak
dukenpyeTcsa onopHoe 3HaveHue (PA-24) B Te4eHne BpeMeHM, YCTaHOBIIEHHOMO
B PA-25.

BeixoaHas A
vactota

PA-24

Bpems

Bpemsa coxpaHeHms
HayanbHoro
aHadeHua PA-25

PucyHok 6.22 — Bpemsi coxpaHeHWsl ONOPHOro 3HaYeHns



PyHKUMO- HasBaHnune cyHkummn [inana3oH HacTporkun 3:::'?'

HanbHbIV koA,

WUsm.

PA-26 MakcumansHoe 0.00 % ~ 100.00% 1.00 % o
OTKIOHEHWE Mexay
[BYMsi BbIXOA@MU
MWA-perynsTopa
B MPSIMOM
HanpaeneHum

PA-27 MakcumansHoe 0.00 % ~ 100.00 % 1.00 % o
OTKITOHEHE MeXay
[BYMSsi BbIXOA@MU
MWA-perynatopa
B obpaTHOM
HanpaeneHun

OTKMoHeHWs curHana obpaTHOW CBA3W B NPSIMOM M 0OpaTHOM HanpasneHum.
PA-26 1 PA-27 cooTBETCTBYIOT MakcMmanbHOMY abCoMNTHOMY 3HAaYEHUIO.

DyHKUMO- o 3aBop.
HanbHLIA KOAL HasBaHue cyHkumn J[nana3oH HacTPOWKN 3nau. Usm.
PA-28 Buibop 00~11 00 o
AencTeua aAns
VHTerparnbHow
cocTaBnstoLLei

MW A-perynsiTopa

MapameTp npeacTaBnsieT cobon ABy3HAYHOE YNCHO, rae:

EavHnupel (nocnepHsa undpa): Hactpolka nHTerpanbHoro pasgeneHus.

[Hecatku (nepsas umdpa): MNoBeaeHne nHTerpaTopa Npy HacbILLEHUN.

UHTerpanbHoe pasgeneHue (eanHULbI)

0: OTknto4YeHo.

WHTerpanbHas coctasnstowasn MW scerga aktuesHa, HE3aBUCUMO OT
COCTOSIHUSI BHELUHUX CUrHanoB.

1: BkntoyeHo.

WHTerpaTop ocTaHaBnMBaeTCH, €CNy aKTMBMPOBAH MHOTOYHKLMOHANbHbIN
umndpoBow BxoA ¢ yHKUmern 38 (naysa MHTErpupoBaHus).

B atom cnyyae MW pabortaeT Tonmbko Ha npornopuuoHansHon (P) m
anddepeHumansHon (D) cocTaBnsaoWwmx.

OcTaHOB MHTerpaTopa nNpu HacbILWeHWUN (AEeCATKN)

0: MpogonxaTb UHTErpupoBaHue.

WHTerpanbHaa cocTaBnsioliasi npogorkaeT HakannmBaTbCs, Aaxe ecnu
Bbixog MO pgoctur makcumyma/muHuMmyma. MoxeT npuBecTu K GorbLuomy
nepeperynMpoBaHunio Nocrne BbIXOAa U3 HaCbILWEHNS.

1: OcTaHOBUTb MHTErpUpoOBaHue.

WHTerpaTop 3amopaxusaeTtcs, koraa Beixod MW gocturaet npegensHoro
3HayeHusa (Hanpumep, 0 'y unu makc. 4acToThbl).

YMeHbLUaeT nepeperynupoBaHuve v konebaxus.



®DyHKUMNO- HasBaHnue 3aBop.

HanbHLIA KOZL chyHKLN JAnana3oH HacCTPOMKMN 3nau. Uzm.
PA-29 NO-ynpaenexne 0: HeaktneHo 0 o
BO Bpemsi ocTaHoBa | 1: AKTUBHO
PA-30 Peseps - - #

V|CI'IOJ'Ib3yeTCF| 4Ona npoaomkeHua npouecca nMﬂ-yl‘lpaBHeHMﬂ B COCTOAHUN
OCTaHoBa.

Fpynna Pb: MapameTpbl AN cneuymanbHbIX NPUMEHEHUN

PYHKUMA YaCTOTbI Ka4YaHWSA MPUMEHSIETCS B MPUBOAHBIX CUCTEMAX, B KOTOPbIX
TpebyloTca MYHKLMN NepeMeLLeHnst 1 HamaTbiBaHus. [puHLUMN 3akniovaeTca B
TOM, 4TO BbIXoAHas 4actoTta 1Y konebneTcs BBepx M BHWU3 OTHOCUTENbHO
YCTaHOBIEHHOWN YacToTbl. AMNNUTYAA KavaHusa yctaHasnusaetcs B Pb-00 n
Pb-01. Korga Pb-01 yctaHoBneH Ha 0, yHKLUUS HeaKTMBHa.

DyHKUMO- HasBanue o 3aBog.
y! uv J[nana3oH HacTPOWKN Uzm.
HanbHbIN KOA4 yHKUMKN 3Hau.
Pb-00 YcraHoBka pexvimva | 0: OTHOCUTENBHO OMOPHON 0 o

YacToTbl KayaHus YacToThl
1: OTHOCUTENbHO MaKCMMarnbHOM
YacToThl

3TOT NnapameTp ucnonb3yeTcs Ans BbIbopa 6a30B0OM YACTOTbI KaYaHus.

0: OTHOCUTEeNbHO OMOpPHOM YacToTbl (B 3aBucumocTu ot P0-06).
AmMNnnUTyaa Ka4aHus 3aBYMCUT OT OMOPHON YacTOThI U ABNAETCA NEPEMEHHOW.

1: OTHOCMTENbHO MaKCMMarbHOW YacToThbl (MakCUMarnbHas BbIXO4Has
yactoTta P0-14). AMnnuTyaa Ka4aHus IBNSIETCS NOCTOSIHHOM.

PyHKUMO- Hassanme [nanasoH HacTPOIKM 3ason, U3m
HanbHbIN Kof dhyHKUMM 3Hau.
Pb-01 Awmnnutyna 0.0 % ~ 100.0 % 0.0% o
4aCTOTbl Ka4aHs
Pb-02 Awvinnutypa 0.0 % ~50.0 % 0.0 % o

4acCTOTbl CKadka

OTOT napameTp ucnonb3yeTcs AN OnpeaeneHns amnauTyabl KavaHust n
amMnnuUTyApl YacToTbl ckadka. YacToTa ka4yaHWst orpaHuyeHa BEPXHUM U HKHUM
npeaenoM 4acToTbl.

* Ecnn Pb-00 = 0, To daktnyeckas amnnutyda kadvavus AW sasnsetcs
pe3ynbTaToM BblUKCHEHNST onopHol YacToTsl (P0-07), ymHoxeHHOM Ha Pb- 01.

* Ecnn Pb-00 = 1, To dakTnyeckas amnnutyda kadvavus AW sasnsetcs
pe3ynbTaTtoM BblMUCIEHUS MaKCUManbHOW YacTOTbl, yMHOXEHHOW Ha Pb- 00.

» YactoTa ckavka = amnnutyaa kadanus AW x Pb-02 (amnnutyga YacTtoTbl
ckayka).

* Ecnn Pb-00 = 0, To 4yacToTa ckadka SBnsieTcs nepemMeHHOW BENNYMHON.

» Ecrnin Pb-00 = 1, To YacToTa ckayka SABNSeTCA MNOCTOSHHOW BEMWUYUHOW.



YacroTa ckayka orpaHun4yeHa BepxHMM N HWXXHUM Npenenom HacToThbl.

DyHKLMO- . 3aBoga.
HanLHBIA KoM HaszBaHnue cyHkumm J[lmana3oH HacTPOWKKN o U3m.
Pb-03 MpopomxuTENbLHOCTL 0.0 c~3000.0c 10.0c o
LMKna 4yacToThl
KavaHus
Pb-04 KoadhdpuumeHt 0.1 % ~100.0 % 50 % o

BPEMEHW HapacTaHua
TPeyrosibHON BOMHbI

Pb-03 onpenensieT Bpemsi NOAHOMO LMKIa YacToThl kKayaHus. Pb-04 3agaet
npoueHT BpemeHu oT Pb-03.

. Bpemsi HapacTaHus TpeyronbHon BonHbl = Pb-03 (umkn 4actoThbl
Ka4aHus) x Pb-04 (koadhdunuMeHT BpEMEHM HapacTaHWs TPEYroribHOW BOSHbI,
eguHuua: c).

. Bpemsi cnaga TpeyronbHou BonHbl = Pb-03 (LUK 4acToThbl Ka4aHust) X
(1 — Pb-04 KoahduUMeHT BpemMeHU HapacTaHUsi TPEeYronbHOW BOIHbI,
eguHuua: c).

DyHKLMO- 3aBog.

HaMbHLIA KOg HasBanue cyHkummn [Anana3oH HacTpPonkn aHau. WUzm.
Pb-05 YcraHosneHHas OMm~65535m 1000 m u}
AnvHa
Pb-06 Peseps - - #
Pb-07 Konnuyectso 0.1 ~ 6553.5 100.0 u}

MMNynbCOB Ha METP

BxogHas knemma c dpyHkumen 30 ncnonb3dyeTcs Ans nogcyeta MMNynbCoB.
Ecnn yvactota uMnynbCOB CRULWIKOM BbICOKA, HYXHO UWCMONb30BaTb
MMmnynbcHbIM Bxog HDI.

DyHKLMO- . 3aBoga.
HanbHbIA KOG HasBaHnue cyHkummn J[rnana3oH HacTPOWKn aHau, Usm
Pb-08 YcraHoBneHHoe 1~ 65535 1000 u}

3HAYeHNe cyeTumKa
(ocTaHOBKa cHeTuMKa)
Pb-09 YcraHoBneHHoe 1~ 65535 1000 o
3HAYeHVe cueTumKa
(npopomkeHne
cyeTumKa)

CyeTunk paboTaeT no curHanam, nocTynawLluM Ha Knemmy LudpoBOro
Bxoga (dyHkuums 30).

Korga 3HayeHue cyeTymka JocTuraeT yCTaHOBMEHHOro 3HaveHust (Pb-08),
Knemma BblXoAa, KOTOPON HasHavyeHa (PYHKUMS «AOCTUrHYTO YCTaHOBMEHHOe
3HaveHne cyeTymka», nepexoaut B cocTosiHne «BKIl». 3atem cueTunk
npekpatuaeT cyeT. Korga 3HadyeHune cyeTta JOCTUraeT Ha3HauYeHHOro 3HaueHust



(Pb-09), knemma BbIxoga, KOTOPOM HasHayeHa yHKUMA «OOCTUMHYTO
Ha3HayeHHoe 3HayeHue cyeTymka», nepexoaut B coctosiHue «BKIl». 3atem
CYeTYMK NpoformKaeT cyuTaTb, Noka He OyaeT AOCTUHYTO YCTaHOBMEHHOe
3HayeHwue cyeta. Pb-09 gomkeH BbITb MeHbLUEe unu paeeH Pb-08.

Fpynna PC: doyHKLMM MHOrocTyneH4yaToro pexuma u MIK

MHorocTyneHuyatbin  pexum WMMeeT MHOXEeCTBO yHKkumiA. [Momumo
MHOFOCTYMNEHYaTOro pexvma ynpasneHus CKOpoCTH, MOXXHO MCMOMb3oBaTh A
HaCTPOMKN WUCTOYHMKa HanpsbkeHus pasgenbHoro U/f n HacTtponku MMNIO-
npouecca. Kpome Toro, MHOrocTyneH4aToe yrnpasneHne UMeeT OTHOCUTESbHbIE
3HaYeHs.

®DyHKUMO- o 3aBop.
HanbHbIA KOZ HasBaHnue cyHKUUM [unana3oH HacCTPOWNKN 3Hau, WUzm.

PC-00 CkopocCTb CTyneHmn 1 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYMeHYaToro pexuma 3HaYEHSt MaKCUMarbHO
vnm MK YacToTbl P0-14)

PC-01 CKopOCTb CTyneHn 2 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYNEHYaToro pexuma 3HAYeHVst MaKcMMarnbHo
vnmn MK YacToThl P0-14)

PC-02 CKopoCTb CTyneHn 3 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYMeHYaToro pexuma 3HaYEHst MaKCUMarbHO
vnm MK YacToTbl P0-14)

PC-03 CKopoCTb CTyneHn 4 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOTOCTYNeHYaToro pexuma 3HaYEHNA MaKCUMarbHOM
vnm MK yactoTbl P0-14)

PC-04 CKOpOCTb CTYNeHn 5 -100.0 % ~ 100.0 % (oT 0.0 % o
MHOTOCTYMEHYaToro pexuma 3HaYEHSt MaKCUMarTbHO
vnm MK YacToTbl P0-14)

PC-05 CKopoCTb CTyneHn 6 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYNeHYaToro pexuma 3HaYEHNA MaKCUMarbHOM
vnm MK yactoTbl P0-14)

PC-06 CKOpOCTb CTYNeHn 7 -100.0 % ~ 100.0 % (oT 0.0 % o
MHOTOCTYMEHYaToro pexuma 3HaYEHSt MaKCUMaTTbHO
vrm MK yactoTbl P0-14)

PC-07 CKopoCTb CTyneHn 8 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYMEHYaToro pexuma 3HaYEHNS MaKCUMarbHOM
wnm MK yactoTbl P0-14)

PC-08 CkopocTb cTyneHn 9 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYMEHYaToro pexuma 3HAYEHVISt MaKCUMaTTbHO
wnm NIK yacToTbl P0-14)

PC-09 CkopocTb cTyneHn 10 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYMEHYaToro pexuma 3HaYEHNS MaKCUMarbHOM
vnm MK YacToTbl P0-14)

PC-10 CkopocTb ctynenu 11 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYMEHYaToro pexuma 3HAYEHWSt MaKCUMaTbHO
vnm MK yacTtoTbl P0-14)
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PC-11 CkopocTb cTyneHu 12 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYMEHYaToro pexuma 3HaYEHNs MaKCUMarbHO
wnm NINK yacToTbl P0-14)

PC-12 CkopocTb cTyneHn 13 -100.0 % ~ 100.0 % (ot 0.0 %
MHOTOCTYNeHYaToro pexuma 3HaYEHWSt MaKCUMarbHO
vnm MK YacToTbl P0-14)

PC-13 CkopocTb cTynexu 14 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYNEHYaToro pexvuma 3HAYEHUS MAKCUMASTBHOM
nm MINK yacTtoTbl P0-14)

PC-14 CkopocTb cTyneHu 15 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYMEHYaToro pexvuma 3HAYEHWSt MaKCUMarbHO
wnm NIK yacToTbl P0-14)

PC-15 CkopocTb cTynexu 16 -100.0 % ~ 100.0 % (ot 0.0%

MHOTOCTYMEHYaToro pexuma

3HAYEeHNst MaKcMMarsnbHo

nnm NIK yacToTbl P0-14)

MHorocTyneHuyaTtbli  peXum MOXeT UCMoNb30BaTbCsl ANs  HACTPOWMKK
YacToTbl, pasgenbHoro HanpspkeHus U/f n npouecca MAO. MHoroctyneHyatoe
ynpaBreHne npegocTaBnsieT OTHOCUTENbHblE BEMUYMHBI B Auanal3oHe OoT
- 100.0 % po + 100.0 %. Mexgy CTyneHsiMU MOXHO MepeknoyaTbes npu
NOMOLLM PasnMYHbIX KOMBMHALMIA LMAPOBLIX KNeMM. [TodpobHee cM. onucaHue

epynnbl P6.

3aBog.
3Hau.

Hassanue
yHKUMKN

®DyHKUMO-

. WUsm.
HanbHbIN Kog

[unana3oH HacTPOMkn

PC-16 PexwiM okoH4aHMs

yukna MK

0: BbinonHeHnwe ofgHoro uvkna 0 o
paboTbl M ocTaHoB

1: BbINOMHEHMe OAHOTO LKIa

paboTbl U NpofoKeHne

paboTbl Ha nocrneaHelt ckopocTn

2: HenpepblBHas LMKNNYHas

pabota

MIK moxeT 6biTe MO0 UCTOYHWMKOM YacTOThbl, TMGO UCTOYHUKOM HampshKeHUs,
pasgenbsHoro U/f. Koraa B kayecTBe NCTOYHMKA YacTOTbl MCMOMb3yeTCs MPOCTON
MK, To nonoxutensHble UMK oTpuLaTenbHble 3Ha4YeHns napameTpos oT PC-00
no PC-15 onpepenstoT HanpaBneHne ABukeHns. Ecnv 3HayeHns napameTtpa
oTpuLaTenbHble, 3TO 03Ha4aeT, 4To MY paboTaeT B 06paTHOM HanpaBneHun.

DYHKUMO- HasBaHnue cyHKkUMM J[mana3oH HacTPOWKKN 3aBog. Uam.
HanbHbIN Kop, 3Hau.
PC-17 [evictaue MK npn 0: bes 3anomuHaHus 0 o

OTKMNHOYEeHNN NUTaHNA
unn octaHoese

1: 3anomMuHaHmne TonbKo npu
aBapuiiHOM OTKITIOYEeHUN
nuTaHus

2: 3anoMuHaHune TomMbKo Npu
LUITATHO OCTaHOBKe

3: MornHoe 3anomMuHaHue

MapameTp onpegensieT, coxpaHsieT N YacTOTHbIA NpeobpasoBaTtesnb
OaHHble O TekyLleM aTane n yactote paboTtbl BcTpoeHHoro MNITK npu:



ABapVINHOM OTKMOYEHUN NUTaHNS;

LLitaTHOM OoCcTaHOBKE.

0: Be3 3anoMuHaHus.

MIK Bcerga 3anyckaeTcsi ¢ Hayana nporpammel (1-9 CTyneHb, YacTtoTa no
YMOMYaHuio).

1: 3anoMuHaHu1e TONbKO NPY aBapUMHOM OTKIIOYEHUWN NMUTAHUS.

Mocne BoccTaHoBneHust nutaxus MNJIK npogokaeTt paboTy ¢ npepBaHHOrO
aTana. [Npu wraTtHoM 3anycke — cHpocC Kk Havany nporpaMmbl.

2: 3anomMuHaHue ToNbKO Npy LITaTHOW OCTaHOBKe.

Mpw pyyHom 3anycke MJ1K Bo3o6HoBNsieT paboTy ¢ nocnegHero atana. Mpu
aBapuNHOM OTKINOYEHNM — copoc.

3: NonHoe 3anoMmuHaHue

MNK coxpaHsieT cocTosiHie B N0GOM criyyae (M Npy OTKMHOYEHUN NUTaHKS,
1 MPY OCTaHOBKE).

myHKuV" o HasBanue cyHkumum [lnana3oH HacTPOMKM 3asoa, WUzm.
HamnbHbIV KOA, 3Hau.
PC-18 Bpemsi BbINonHeHus! 0.0 ¢ ~6500.0 ¢ (Unn 4, B 0.0c (v) o
ctynenn 1 (MNNK) 3aBUCMMOCTM OT 3HaYEeHNsI
PC-50)
PC-19 BapuaHT Bpemenu 0~3 0 o
pasroHa/aameaneHuns
ana ctynexn 1 (NJIK)
PC-20 Bpewmsi BbinonHeHnst 0.0 c~6500.0c (unny, B 0.0c(v) o
ctynenu 2 (MINK) 3aBMCUMOCTU OT 3HAYEHUs
PC-50)
PC-21 BapuaHT Bpemenu 0~3 0 o
pasroHa/zameaneHuns
ana crynenu 2 (MINK)
PC-22 Bpewms BbinonHeHus 0.0 c ~6500.0 c (nnn y, B 0.0c (v) u}
ctynenn 3 (MNK) 3aBUCMMOCTM OT 3HAYEHNsI
PC-50)
PC-23 BapuaHT BpemeHu 0~3 0 o
pasroHa/aameaneHuns
ana ctynenn 3 (NJIK)
PC-24 Bpemst BbinonHeHust 0.0 c ~6500.0c (Mnny, B 0.0c(4) o
ctynenn 4 (MNNK) 3aBMICMMOCTU OT 3HaYeHNs
PC-50)
PC-25 BapuaHT Bpemenu 0~3 0 o
pasroHa/samepneHust
Ana crynenu 4 (MNK)
PC-26 Bpems BbinonHeHus 0.0c~6500.0c(Mnmny, B 0.0c(4) o
ctynenu 5 (MNNK) 3aBUCUMOCTY OT 3HAYEHNSI
PC-50)
PC-27 BapuaHT BpemeHu 0~3 0 o

pasroHa/sameaneHust
ana crynenu 5 (MNK)



PC-28 Bpemsi BbinonHeHus! 0.0 ¢ ~ 6500.0 ¢ (Unn 4, B 0.0c(v) o
ctynenu 6 (MNK) 3aBMCUMOCTU OT 3HAYEeHUs
PC-50)
PC-29 BapwuaHT BpemeHu 0~3 0 u}
pasroHa/sameaneHust
ana ctynexn 6 (MNJIK)
PC-30 Bpemsi BbInonHeHust 0.0 c ~6500.0 ¢ (unn 4, B 0.0c (v) o
ctynenu 7 (MNNK) 3aBUCUMOCTM OT 3HaYEHWsI
PC-50)
PC-31 BapuaHT Bpemenu 0~3 0 o
pasroHa/zameaneHus
ana ctynexn 7 (MNJIK)
PC-32 Bpemsi BbInonHeHus 0.0 c~6500.0c (unn v, B 0.0c () o
ctynenu 8 (MNK) 3aBVMCUMOCTU OT 3HaYEHWs!
PC-50)
PC-33 BapuaHT Bpemexun 0~3 0 o
pasroHa/aameaneHus
ana crynenn 8 (MNK)
PC-34 Bpems BbINonHeHus 0.0 ¢ ~6500.0c (unn v, B 0.0c () o
ctynenu 9 (MNK) 3aBVCMMOCTU OT 3HaYeHWsI
PC-50)
PC-35 BapuaHT Bpemexun 0~3 0 o
pasroHa/aameaneHus
ana crynenn 9 (MNK)
PC-36 Bpems BbINonHeHus 0.0 ¢ ~6500.0 c (unn 4, B 0.0c () o
ctynexu 10 (MNJIK) 3aBVMCUMMOCTU OT 3HAYeHWst
PC-50)
PC-37 BapuaHT Bpemenun 0~3 0 o
pasroHa/aameaneHus
ana crynenun 10
(MNK)
PC-38 Bpewmsi BbINONHeHWs 0.0 ¢ ~ 6500.0 ¢ (unn 4, B 0.0c (v) o
ctynenu 11 (MNIK) 3aBMCUMOCTM OT 3HAYEHUs
PC-50)
PC-39 BapuaHT BpemeHu 0~3 0 o
pasroHa/aameaneHuns
Ans ctynenw 11 (MNK)
PC-40 Bpems BbInonHeHus 0.0 c ~6500.0 c (MM y, B 0.0c(v) o
ctynenu 12 (MNJIK) 3aBMCUMOCTM OT 3HaYeHUs!
PC-50)
PC-41 BapuaHT BpemeHun 0~3 0 o
pasroHa/sameaneHus
Ans crynexu 12 (MNIK)
PC-42 Bpems BbInonHeHus 0.0 c ~6500.0 c (Mnny, B 0.0c(v) o
ctynenu 13 (MNJIK) 3aBMCUMOCTU OT 3HaYeHUs!
PC-50)
PC-43 BapuaHT BpemeHun 0~3 0 o
pasroHa/sameaneHus
ana crynenu 13 (MNNK)
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PC-44 Bpewmsi BbINONHeHWs 0.0 ¢ ~ 6500.0 ¢ (Unn 4, B 0.0c(v) o
ctynenu 14 (NJIK) 3aBMCUMOCTU OT 3HAYEeHUs
PC-50)
PC-45 BapwuaHT BpemeHu 0~3 0 u}
pasroHa/sameaneHus
ana ctynenn 14 (MNK)
PC-46 Bpewmsi BbINonHeHus 0.0 c~6500.0c (Mnuny, B 0.0c(4) o
ctynenn15 (MNK) 3aBUCHMOCTY OT 3HAYEHNS
PC-50)
PC-47 BapuaHT Bpemenun 0~3 0 o
pasroHa/aameaneHus
ansa ctynenm 15 (MIIK)
PC-48 Bpewmsi BbinonHeHust 0.0 c~6500.0c (unn v, B 0.0c () o
ctynenu 16 (MNNK) 3aBVMCUMOCTU OT 3HaYEHWs!
PC-50)
PC-49 BapuaHT Bpemexun 0~3 0 o
pasroHa/aameaneHus
ana ctynenm 16 (MIK)
PC-50 EAvHWLBl namepenmns 0: CekyHab! 0 o
BPEMEHN B 1: Yacb!
MHOIOCTYMeH4YaToM
pexvve
myuxur o HasBaHnue cyHkuum [unana3oH HacTPoWku 3ason, WUzm.
HanbHbIV koA, 3Hau.
PC-51 BbiGop npvoputeTa 0: MHorocTyneHyatas 1 o
MHOTOCTyneHYaToun CKOpPOCTb He UmeeT
CKOpPOCTU npuoputeTa
1: MHorocTyneH4aTas ckopocTb
VMeeT npuopuTteT

0: MHoroctyneH4yaTasi CKOPOCTb He MMeeT NpuopuTeTa — y4YuTbiBaeTCH
TONbKO €CNU ApYyrue UCTOYHKKK (Hanpumep, Al1, PID) HeakTuBHbI.
1: MHorocTyneH4aTasi CKOPOCTb MMeeT NPUOPUTET — MpK aKTMBaLMK
x0T 6bl OQHOrO BXOAA MHOrOCTYMEH4aToW CKOPOCTW WrHOpPUpYTCA Apyrne
WCTOYHWUKW 3aaHUS YacTOThI.

myHK“." o~ HaszBaHnue cyHkumm [inana3oH HacTporkn 3asog. Uzm.
HarnbHbIV Kof, 3Hau.

PC-52 BbiGop BpeMeHu 0: Bpewms pasroHa/sameanenus 1 | 0 o
pasroHa/zameaneHus 1: Bpemsi pa3roHa/3ameaneHuns 2
ANst MHOroCTyneH4aTon | 2: Bpems pasroHa/sameanenuvs 3
CKOpOCTU 3: Bpems pasroHa/sameanexus 4

PC-53 BbiGop eanHuy, 0: OTHOCUTENbHbBIE 3HaYeHus (%) | 0 o
n3mepeHus ans 1: ABcontoTHble 3HadeHus (M)
MHOTOCTYMeHYaThbIX
cKopocTei
(PC-00- PC-15)
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OnpepensieT, B Kakux eAMHMUAx 3ajatoTcsl 3HaYeHus 4vactoT Ans
MHOrOCTYNeH4YaTbIX CKOPOCTEW:

0: OTHOCcUTenbHbIe 3HA4YeHUA (% OT MakcMmanbHOW YactoTbl PO-14)—
Hanpumep, npu P0-14 = 50 'y, PC-00 = 50 % — 25 'y,

1: A6contoTHble 3HavYeHus (1) — Hanpumep, PC-00 = 25.00 (25 y).

DyHKLMO- o 3aeop.
y! '"v HasBaHnue cyHkummn [Anana3oH HacTPonkn oA Usm.
HanbHbIN Kof, 3Hau.
PC-55 WcTouHuka 3agaHus 0: MocTosHHOE 3Ha4eHVe B 0 u]
CKOpOCTU CTynexn 0 napameTtpe PC-00

1: Ananorosbiin Bxoa All

2: Ananorosbiin Bxoa Al2

3: BblCOKOYaACTOTHbIN
MMNynbCHbIN Bxogd HDI

4: MA-ynpaeneHne

5: KHonkv naHenu
ynpasneHns Unu LmdpoBble
knemmbl BBEPX nnn

BHU3 (PO-11)

Mo3BonsieT ycTaHOBUTb UCTOYHUK 3agaHust ckopoctu ansa PC-00 (6a3osas
MHOrOCTyrneH4yaTasi CKopocTb), obecneumBasi rMOKOCTb MpWU MeEPEKMYEHUN
MeXay pexuMamu ynpasreHus.

F'pynna PD: YnpaBneHue KpyTALWMM MOMEHTOM

YnpaBneHne MOMEHTOM [OCTYMHO TONMbKO B BEKTOPHOM pexume
ynpaBneHusa (P0-03 = 2). B aToM pexume BbIXOOHOW MOMEHT ABUraTens
perynupyeTcs B COOTBETCTBMM C 3ajaHHbIM MOMEHTOM (@ He YacTOTON).

[ns akTMBaumu ynpaBneHus MOMEHTOM HeObX0aMMO:

. YcrtaHosutb PD-10 = 1, unu

. HasHauntb uncpoBomy Bxogy pyHKuu 44 (nepekrnoveHue

CKOPOCTL/MOMEHT).

3anpeT ynpaBneHWs MOMEHTOM (Hanpumep, ANS aBapuiHbIX CUTyauui)
peanuayeTcs Yepe3 yHkumio 32 Ha DI-Bxoge. MNpu akTnBaumm 3Ton pyHKUMN
npeobpasoBaTternb NepexoauT B PeXVM ynpaBrieHUs CKOPOCTbIO.

1. NcTOYHMKM 3agaHUsi MOMEHTa:

PD-00: LiucdppoBas yctaBka momeHTa (B % ot PD-01). PD-01:

MakcumanbHbIn MoMeHT (100 % wkanbi).

AHanoroBbIi Bxoa: 100 % curHana = 3HavyeHue PD-01.

2. OrpaHuM4eHne cKopocTu:

. Lindposas yctaHoBka: PD-03 (npsmoe BpalueHune), PD-04 (obpaTtHoe

BpaLLeHue).
. Yepes yacTtoTHble orpaHuyveHus: P0-15 (BepxHui npegen), P0-16
(HwxHWI npegen), PO-17 (onopHas YacTtoTa).

Mpumep:

. PD-01 = 50 H-m, PD-00 = 80 % — 3agaHHbIi MOMeHT = 40 H-m.

. PD-03 = 30 'y — aBuratenb He NPEBLICUT 3Ty CKOPOCTb Aaxe npu

N30bITOYHOM MOMEHTE.



3. HanQaBneHMe MOMeHTa

HanpaBneHue MOMeHTa 3aBUCUT OT:
1. KomaHgbl BpalleHus (Bnepea/pesepc).
2. 3Haka 3ag4aHHOro MOMeHTa.

Tabnuua 6.12 — OnpeaeneHne HanpasneHns MOMeHTa

KomaHnpa
Brepen
Brepen

Hazan

Hazan

3HayeHue MoMeHTa

HanpaBneHue MOMeHTa

>0 Mpsamoe
<0 O6paTHoe
>0 Mpsimoe
<0 ObpaTtHoe

4. NMepekntovyeHne Mexay CKOPOCTHbIM U MOMEHTHbIM pexxmmamu

Ecnu DI-Bxogy Ha3HaveHa yHKUMA 44, TO:

AKTMBHOE cOCTOsiHME BXxopa: pexvm onpefensieTca mHBepcuen PD-
10 (ecnu PD-10 = 1 — ckopocCTb, U HAa06opPOT).

HeakTMBHOE cocTosiHUE: PEXUM COOTBETCTBYET 3Ha4eHuo PD-10.

Hassanue
yHKUMKN

DyHKLMO-
HanbHbIN Kog

PD-00 WcTouHnk 3apaHma
OMOPHOTO cUrHana
B pexume
ynpasreHus no

MOMEHTY

3aBog.
3Hau.

[nana3oH HacTPoOnkn U3m.

0: Uncpposoit curHan B 0 []
napametpe PD-01

1: AHarnorosbI BXxogAll

2: AHaroroBbIn BXoaAl2

3: MpoTokon ceasn Modbus
RTU

4: BbICOKOYaCTOTHBI
MMNYnbCHbIA Bxog HDI

5: MUHUMarnbHoe 3HayeHue 13
Al1 nAI2

6: MakcumarbHoe 3HaveHve 13
Al1n A2

[na 3agaHus OMoOpHOro curHana KpyTsillero MOMEHTa €CTb HECKONbKO
crnoco6oB. KpyTsilmii MOMEHT 3aaeTcsl OTHOCUTENbHBLIM 3HaveHneM, 100 %
COOTBETCTBYET HOMUHANBHOMY KpyTALEMY MOMeHTY Y.

DyHKLMO- HassaHue
HanbHbIW Kog pyHKUMKN
PD-01 Lindposon

OI'IOprIPI curHan

prTSILIJ,MVI MOMEHT 3ajaeTcA OTHOCUTENbHbIM 3Ha4YeHuewm,

3aBoga.
3Hau.

J[nana3oH HacTPOWKMN U3m.

-200.0 % ~ 200.0 % 150 % [a]

100 %

COOTBETCTBYET HOMUHATBHOMY KpyTsiLLemy MomeHTy Y.



DyHKLMO-
HanbHbIN Kop,

HasBanue
pyHKUMKN

[Anana3oH HacTpPonkn

3aBog.
3Hau.

W3m.

PD-03

MpepensHas
Yacrtota ans
npsiMoro
BpalleHua B
pexume
ynpaeneHus no
MOMEHTY

0.00 My~ P0-14

50.00 'y

PD-04

MpepensHas
yacTtoTa ans
obpaTHoro
BpaLLEeHns B
pexumve
ynpaBrieHus
no MOMEHTY

0.00 'y ~ PO-14

50.00 'y

V|CI'IOJ'Ib3yeTCFI OnNsA orpaHn4eHnsa CKOPOCTU B peXUMeE yrnpaBieHUa KpyTAwnm

MOMeHTOM. Ecnu prTFlLIJ,VIVI MOMEHT Harpy3ku MeHbLle BbIXOOHOIo KpyTALlero
MOMEHTa aNneKTpoaBuraTens, CKOpoCTb anekTpoasuratensa 6y,qu npoporxaTtb
pacTu; 4TOObI npegoTeBpaTtuTb aBapun, HYXHO OrpaHuUYnUTb MaKCUMalbHYH
CKOPOCTb aneKkTpoasuratens.

DyHKLMO-
HanbHbLIN Kog

Hassanue
yHKUMKN

[nana3oH HacTPoOMnkn

3aBog.
3Hau.

WUam.

PD-06

Bpewms
cuneTpaumm
KOMaHAb!
yrnpaBneHus no
MOMEHTY

0.00c~10.00¢c

0.00c

I'IapameTp onpenenaeT cTeneHb CrnaxusaHnUa CUrHana sagaHna MOMeHTa

ans:

- YMeHbLLEHUS pe3knX U3MeHEHUI MOMeHTa (PbIBKOB) NpY CKaUkooBpasHOM

N3MEeHEeHUN BXOOHOro curHana.

- [NoBblweHuss NnaBHOCTM paboTbl CUCTEMbI (OCOBEHHO KPUTWUYHO Ans
NPELM3NOHHBIX MEXaHN3MOB).
Yem OGornblie 3HayeHve PD-06, Tem nnaBHee M3MEHEHWE MOMEHTa, HO
Me[JieHHee peakuusi Ha U3MEHEHMe BXOOHOro curHana.

DyHKLMO-
HanbHbIN Koa

Hassanue
pyHKLMMN

J[vana3oH HacTPOWKu

3aBoga.
3Hau.

PD-07

Bpewmsi pasroHa
B pexume
ynpaBneHus no
MOMEHTY

0.00 ¢~1000.00 ¢

10.00¢c

PD-08

Bpewms
3ameqneHvs B
pexvive
yrpaBrneHusi no
MOMEHTY

0.00 ¢c~1000.00 c

10.00¢c
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B pexume ynpaBneHusi o MOMEHTY KpYTSLUMIA MOMEHT 3reKTpoaBuraTensi
M MOMEHT Harpysku OrnpeensitoT CKOPOCTb 3NEKTPOABUraTensl U CKOpOCTb
M3MEHEHWSI Harpysku, MO3TOMY CKOPOCTb 3MeKTpoABUraTens MoxeT 6bicTpo
MEHSATBCS, YTO MNPUMBOAUT K CIMLIKOM GornblumM KonebaHusM cucTeMmbl,
MexaHn4yeckum Bubpaumam v T. A. Ons CHWKeHWs KoneGaHwid MOXHO
oTperynumpoBaTb Gonee nnaBHOe HapacTaHWe CKOPOCTWU 3MeKTpoaBuUratens,
YBENWYMB BPEMS Pa3roHa 1 3aMefeHuns.

OpgHako B pexume yrnpaBMneHWs MO MOMEHTY BpeMs 3ameaneHus
HeobxoaumMo yctaHoBuTb Ha 0.00 c, korga TpebyeTcsi ObICTPbIA OTKIMK
MOMeHTa. Hanpvmep, Ans ABYX aneKkTpoABurateneil, nepeMeLlaroLmx ogHy u
Ty e Harpysky, ycTaHoBuTb Ans MY BeayLuero anektpoasuraTenss — pexum
yrnpaBreHus No CKOPOCTU, Ans Beaomoro MY pexum ynpasBneHusi No MOMEHTY.
Mpun n3mMeHeHUn KPyTSALLEro MOMeHTa BEAYLLEro aNekTpoaBuraTens KpyTsLLmii
MOMEHT BEOMOrO 3MeKTPOABUraTensl AOMKEH CUHXPOHHO NoAcTpamMBaThcs K
Befylemy. B aTom cnyyae HyHO yCTaHOBUTb BpeMsi pasroHa U 3amMeasieHus
0.00 c.

DyHKUMO- Hassanue o 3aBoga.
- [unana3oH HacTPoWku WUzm.
HamnbHbIV KOA, OyHKUMM 3Hau.
PD-10 Bbibop pexxuma 0: YnpasneHue no ckopoctn | 0 ]
ynpasneHus 1: YnpaBneHne no MoMeHTy
no ckopocTu/no
MOMEHTY
PD-11 ~PD-20 Peseps - - #

B napametpe PD-10 BbiGupaetcs pexum ynpaenenus N4Y: ynpasneHue no
CKOPOCTM UMW ynpasrieHne Nno MOMEHTY.

Mpynna PE: MapameTpbl kpuBown Al

MapameTpsbl rpynnbl PE No3BONSOT HACTPOUTbL HENMUHENHYO 3aBUCMMOCTb
MeXay BXOAHbIM aHaroroBbliM CUrHaNoOM (HanpsbkeHue/ToK) U ero LmdpoBbIM
npeacraBneHnem B cucteme. [locTynHbl 2 He3aBnCUMble KpuBble (Kpusas 1 1
KpuBasi 2), kaxaasi C TPeMsl TIMHEVHbIMU CerMeHTamu.

¢yHKuy|o- HasBaHue cyHkuumn [unana3oH HacTpoukun 3asoa, WUzm.
HanbHbIW Kop, 3Hau.
[nsA kpuBown 1:

PE-00 MwunumansHoe -10.00 B ~ PE-02 0.00B u}
BXOJHOE HanpshkeHne

PE-01 BHaueHue, -100.0 % ~ 100.0 % 0.0% o
CoOTBeTCTBYlOLEE
PE-00

PE-02 HanpsxeHnne 1-n PE-00 ~ PE-04 3.00B o

TOYKM Usnoma

PE-03 BHaueHune B 1-i Touke | -100.0 % ~ 100.0 % 30.0% u}
uanoma



PE-04 HanpsixeHnne 2-i1 PE-02 ~ PE-06 6.00 B o
TOYKM U3roma

PE-05 3HaueHne B 2- Touke | -100.0 % ~ 100.0 % 60.0 % o
uaroma

PE-06 MakcumansHoe PE-04 ~10.00 B 10.00B o
BXOZHOE HanpspkeHve

PE-07 3HayeHue, -100.0 % ~ 100.0 % 100.0 % o
COoOTBeTCTBYIOLIEE
PE-06

Ans kpuBou 2:

PE-08 MuHumansHoe -10.00 B ~ PE-10 0.00B o
BXOZHOE HanpspkeHve

PE-09 3HayeHue, -100.0 % ~ 100.0 % 0.0 % o
cooTBeTCTBYylOLLEE
PE-08

PE-10 HanpsixeHue 1-1 PE-08 ~ PE-12 3.00B o
TOYKM U3rnoma

PE-11 3HaueHne B 1-i Touke | -100.0 % ~ 100.0 % 30.0% o
uarioma

PE-12 HanpsixeHue 2-i1 PE-10 ~ PE-14 6.00 B o
TOYKM U3rnoma

PE-13 3HaueHne B 2-i Touke | -100.0 % ~ 100.0 % 60.0 % o
uarioma

PE-14 MakcnmansHoe PE-12 ~10.00 B 10.00 B o
BXOAHOE HanpsbkeHne

PE-15 3HayeHve, -100.0 % ~ 100.0 % 100.0 % o
cooTBeTCTByloOLLEE
PE-14

[Ons TokoBoro Bxoda (4-20 mA): 1 MA = 0.5 B.
Mpwu BbIXOAE 32 AMANA30H UCMOSb3YeTCs FPaHNYHOE 3HaYEHMe.

¢yuxuy| o HazBaHue ¢yHkuum [unana3oH HacTpoukun 3asoa, WUzm.
HanbHbIV KoA, 3Hau.
PE-24 LieHTp 30HbI -100.0 % ~ 100.0 % 0.0% o
HEYyBCTBUTENBHOCTM
(Touka dmkcauum) All
PE-25 LLinpuHa 30HbI 0.0 % ~ 100.0 % 0.5% o
HEYyBCTBUTENBHOCTN
All
PE-26 LieHTp 30HbI -100.0 % ~ 100.0 % 0.0% o
HEYyBCTBUTENbHOCTM
(Touka dmkcauumn) Al2
PE-27 LLinpuHa 30HbI 0.0 % ~ 100.0 % 0.5% o
HEYyBCTBUTENBHOCTN
A2
PE-28 ~ PE-29 Peseps - - #
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MapameTpbl peanu3yloT nopasneHve konebaHWi aHanoroBoro curHana
Ha Bxogde Al1 u Al2, dukenpysa 3HavyeHve B 3agaHHON 30He ANs yCTpaHeHus
konebaHwi.

Hanpumep, ecnn yCTaHOBUTL 3HaYEHNS:

PE-24 = 50.0 % (ueHTp 30HbI), PE-25 = 1.0 % (LumpunHa 30HbI),

Torpa 30Ha dumkcaumu: 49.5 % ~ 50.5 %.

Jio6oe 3HayeHne B aTOM AnanasoHe byaeT 3ameHeHo Ha 50.0 %.

Fpynna PF: MapameTpbl npoussoauTens

MapameTpbl rpynnsl  PF  npegHasHayeHbl TOMbKO AN CEPBUMCHOMO
obcnyxvBaHus.

Fpynna AO: HacTpowku anektpoasuraTens 2

DyHKLMO- HazBaHue 3aBop.

L [unana3oH HacTPoONkn Usm.
HanbHbIA KOA byHKUMKN 3Hau.
A0-00 BbiGop 1: OnekTpoasuraterns 1 1 o
anekTpoasuratens 2: OnekTpopsuraTens 2

Korga TpebyeTcs nepeknioyeHue Mexay ABYMsI 3NeKTpoABuUratensivu,
3TO MOXHO peanu3oBaTtb Yepe3 napameTp A0-00 nMbo ¢ NoMoLLbl 3agaHus
dyHKUMN 41 Ha MHOTOYHKLUMOHanbLHOM auckpeTHom Bxoae (D).

Korpa BbibpaH anektpogsuratens 1, rpynnbl Al - A3 HegencTBUTENbHbI.

myHKu." o HasBaHnue cyHkummn [nana3oH HacTPOWKn 3asoa, Usm.
HarnbHbIV Kof, 3Hau.
A0-01 Pexvm ynpaBnexus 1: BeKTOpHbIVi C 1 o

anekTpogsuraTesieM 2 | pa3oMKHYTbIM KOHTYPOM
(SVC, 6e3 paTunka obpatHomn
cBA3M)
2: CkansipHbin (U/ff)

[ns BTOpOro anekTpoasuraTens AOCTYMNHO 2 peXxuMa yrnpaBneHust:

1: BekTOpHOE ynpaBrieH1e ¢ pa3OMKHYTbIM KOHTYpoMm (SVC).

YnpaBneHue anekTpoasuraTenem ocyluecTensietcs 6e3 gatyumka obpaTHow
cBSA3N (3HKoAepa). [laHHbI MeTOA MPUMEHMM K TakMM Harpy3kam Kak CTaHKu,
LeHTpUdyrun, BoNoYnbHbIE CTAHKN U NIUTLEBbIE MALLMHbI.

MpumeyaHuve: npu BbIbOpe AaHHOIO MeToAa kK NpeobpasoBaTento 4YacToThbl
MOXET ObITb NOAKITIOYEH TONBKO OAMH 3neKTpoaBUraTerns.

2: CkansipHoe ynpaBneHue (U/f).

[aHHbI MeTof mcnonb3yeTcs B BOMNbLIMHCTBE CryvyaeB B BEHTUNATOPHbIX
1 HacoCHbIX MpuBoOAax, a Takke B Te€X Crnyyasx, rge oauH npeobpasoBarenb
4acToTbl YNpaBnsSeT HECKONbKMMWN 3MEeKTpoaBUraTENsMU.



3asoga.
3Hau.

DYHKUMO-

L W3m.
HanbHbIN Koa

HasBaHnue cyHKUMK [Anana3oH HacTPoMnkn

A0-02 BbiGop BpemeHn 0: AHanormyHo 0 o
pasroHa/samenneHvs | anekTpogsuratenio 1

1: Bpemsi pasroHa/aamegnenus 1
2: Bpems pasroHa/3ameanenuns 2
3: Bpems pasroHa/3ameaneHnus 3
4: Bpewmsi pa3sroHa/3samennexus 4

Fpynna Al: MapameTpbl anekTpoaBuratens 2

OnwucaHve napameTpoB 3TOW rpynMbl aHaNorM4YHo napamMmeTpam epyrrsi P4,

myuku_u o Hassakme [unana3oH HacTPOWKn 3ason, Uam.
HarnbHbIN Kof, cbyHKUMK 3Hau.

A1-00 WpeHTudukaumus 0: HeT pevctausi 0 o
napameTpoB 1: Cratndyeckasi
anekTpofsuratens 2 | uaeHTUdukaLms

2: MNonHas AMHaMu4eckas
naeHTudukaumus

A1-01 HomuHanbHas 0.1 kBT~ 1000. 0 kBT BaBucKT OT | =
MOLLHOCTb mopaenm
anekTpoasuratens 2

A1-02 HomuHanbHoe 1B~15008B 3aBuCUTOT | m
HanpsbkeHne mopaenu
anekTpoasurartens 2

A1-03 Yuncno noniocos 2~64 3aBucuTOT | m
anekTpoasuratens 2 mopaenu

Al1-04 HomuHanbHbIi Tok 0.01 A~ 600.00 A 3aBuCUTOT | m
anekTpogsuratens 2 moaenu

A1-05 HomuHanbHas 0.01 Ny ~ P0-14 3aBucuToT | W
vacToTa moaenu
anekTpoasurartens 2

A1-06 HomuHanbHas 1 06/mMuH ~ 60000 06/MUH 3aBuCUTOT | m
CKOPOCTb BpalLLieHUst mopaenu
anekTpogsuraTens 2

A1-07 Tok xorocToro xoga 0.01 A~ P4-04 3aBucuT OT | =
anekTpoasuratens 2 Mopaenm

A1-08 ConpoTuBnexve 0.001 Om ~ 65.535 Om BaBucuT OT | =
o6MmMOTOK cTaTopa moaenv
anekTpoasuratens 2

A1-09 ConpoTuenexve 0.001 Om ~ 65.535 Om BaBucKT OT | =
o6moTOK poTopa moaenu
anekTpoasuratens 2

A1-10 Bsanmuas 0.1 M1~ 6553.5 MMH 3aBvcKT OT | =
VHOYKTUBHOCTb mopaenu
anekTpoasuratens 2

Al-11 WHAayKTMBHOCTL 0.01 MIH ~655.35 MMH BaBucKT OT | =
paccesHus moaenm
anekTpoasuraTens 2
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Al-12

Bpewms pasroHa npum
[AVHamMn4ecKom
(nonHown)
naeHTudmKaummn

1.0c~6000.0¢c

10.0¢c

Al1-13

Bpewmsi 3ameanenvst
npy AMHaMN4ecKoi
(nonHoit)
naeHTUdrKaLmm

1.0c~6000.0¢c

100¢c

Al-14

Pe3seps -

#

Ipynna A2: NMapameTpbl ANSA HACTPOMKM CKansipHoro crnocoba
ynpaBneHus U/f anektpogBuratens 2

OnucaHvie NapameTpoB 3TOW FPynMbl aHANOrMYHO NapameTpam 2pynnsi P2.
Ecnu napameTpbl He ykasaHbl B 3TOM rpynmne, UCMONb3yHTCA HaCTPOWKK
napamMeTpoB 13 rpynnbl 2.

DyHKUMO- HasBanue N
. J[nana3oH HacTPoWkKu 3aBopa. 3Hau. Uzm.
HanbHbIN Kog yHKUMKN

A2-00 Mosblwexne 0.0% ~30.0 % 0.0% o

KpYTSLLEro MoMeHTa (aBTOMaTMueCKast
HacTpoika)

A2-01 KoadbcmumeHt 0~ 100 3aBwcuT oT o
nopfasnexus mopaenm
Kone6aHui npu
CKarnsipHOM
ynpaBneHumn

Ipynna A3: MapameTpbl ANA HACTPOMKU BEKTOPHOIO cnocoba
ynpaBneHusa SVC anektpoaBuratens 2

OnvcaHne NapaMeTpoB 3TOW rPynMbl aHANOINMYHO NapameTpam 2pysi P3.

QYHK“?I o HassaHnue cyHkuumn [unana3oH HacTpoukun 3asop. WUam.
HanbHbIV KOA, 3Hau.

A3-00 YacTota nepekniodeHms 1 0.00 'y ~ A3-02 5.00 'y [u]

A3-02 YacTtota nepeknioveHus 2 A3-00 ~ AO-14 10.00 Iy, o

A3-04 KoadpdpmumeHt 0.1~10.0 40 o
NPOMNOPLIMOHANBHOCTN
KOHTypa ckopocTt 1

A3-05 Bpewmsi uHTerpmposaHms 0.01¢c~10.00c 0.50c o
KOHTypa ckopocTu 1

A3-06 KoadpdpmumeHt 0.1~10.0 2.0 o
NpOMOpLMOHaNLHOMO
YBEMNMYEHNst KOHTypa
CKOpOCTW 2

A3-07 Bpewmsi MHTErpupoBaHms 0.01c~10.00c 1.00¢c o
OTKITOHEHWI KOHTYpa
CKOpOCTW 2
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A3-08 BbIGOp MHTErpanbHbIX 0: NMonHoe 0 []
CBOWCTB KOHTypa MHTErpupoBaHue npu
CKOpOCTU pasroHe/TopMOXeHUN
1: CenekTtuBHoe
MHTErpupoBaHue npu
pasroHe/TopMOXeHUN
A3-11 MponopunoHankHbIn 0~ 30000 2000 o
KO3(PULIMEHT yeunenms
MOMEHTa KOHTYpa Toka, KP
A3-12 Koadhcpmument 0~ 30000 1300 o
VHTErpUpOBaH1s MOMEHTa
KOHTypa Toka, Kl
A3-13 MponopunoHankHbIn 0~ 30000 2200 o
KoadhpULMEHT
BO36Y>KOEHWS KOHTYpa
ToKa, KP
A3-14 KoadbdpmumeHT 0 ~ 30000 1300 o
VHTErpUpoBaHus
B0O3BY)XAEHUS KOHTYpa
Toka, Kl
A3-15 KoadhcpmumeHt 0~200 0 o
nepeBo36yxxaeHnst
A3-16 Koppekuua momeHTa npu 50 % ~ 200 % 100 % o
BEKTOPHOM yrnpaBneHum
A3-17 KoadbdpmumeHT 50 % ~ 200 % 100 % o
KOMMEHCALMMN  CKOMbXEHUs!
A3-18 Bpems punbTpoBaHus 0.000 c~1.000 ¢ 0.015¢ o
obpaTtHoli cBA3n No
CKOPOCTYU
A3-19 Bpems hunbTpoBaHus 0.000c~1.000c 0.00¢c o
BbIXO[HOTO CUrHana
KOHTYpa CKOpoCTH
A3-20 WcTounuk 3apanus 0: Lincbposoi curHan B 0 o
MakcuMarnbHoro mMomeHta | napametpe A3-21
Ans pexuma ynpasnenus | 1: AHanorosblii Bxog All
Mo CKOpoCTU 2: AHanorosbii Bxop Al2
3: MpoTokon cBsA3n
Modbus RTU
4: BbICOKOYaCTOTHbIN
MMNYIbCHbIN Bxoa HDI
A3-21 OrpaHuyeHne MomeHTa 0.0 % ~200.0 % 150.0 % o
ANsi pexvma  ynpasneHus
no CcKopocTu
A3-22 WcTouHMK 3apaHus 0: Undpposoii curHan B 0 o
MakcumarbHoOro napameTpe A3-23
TOPMO3HOTO MOMEHTa [Ans 1: AHanoroBblIi Bxoa All
pexuma ynpasrneHus no 2: AHanorosbii Bxop Al2
CKOPOCTU 3: MpoTokon cBsA3n
Modbus RTU
4: BbICOKOYaCTOTHbIN
MMNYbCHbIN Bxoa HDI
A3-23 OrpaHuyervie 0.0 % ~200.0 % 150.0 % o
TOPMO3HOrO MOMEHTa
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Ana pexuma
ynpasieHusi no
CKOPOCTH

Fpynna BO: CucteMHble napaMmeTpbl

MapameTpbl AaHHOW rpynMbl yNpaBnsioT 06LWMMY CUCTEMHBIMU DYHKLMAMM
npeobpasoBaTtens, TakMMy kak 3aliuMTa HacTpoek U Bbibop oTobpaxaemoit
nHpopmaumn.

DyHKUMO- o 3aBop,.
YHKUY HasBaHue cyHkummn [inana3oH HacTporku A WUam.
HamnbHbIV KOA, 3Hau.
B0-00 B3anpeT nameHeHus 0: 3anpeT oTkntoYeH 0 o
napameTpoB 1: Pa3pelueHo TonbKo YTeHne

0: 3anpeT OTKNIO4EH.

Bce napameTpbl MOXHO 1 NpocMaTpuBaTh, U U3MEHSITD.

1: PaspeLueHO TONbLKO YTeHue.

Bce napameTpebl, kpome camoro B0O-00, MOXHO TOnbko npocMaTpuBaTh. Mx
M3MEHEHVEe CTAHOBUTCSA HEBO3MOXHbIM. 3Ta PyHKUMSA 3almLLaeT HAaCTPONKM OT
HECAHKUMOHMPOBAHHOIO MNN OLUMOOYHOrO M3MEHEHWUsi MOcne 3aBepLueHUsi
Hanagku.

DYHKUMO- o 3aBoga.
YHKUY HasBaHnue cyHkummn [unana3oH HacTPoWku A WUzm.
HanbHbIV koA, 3Hau.
B0-01~ B0-02 Peseps - - #
B0-03 OTobpaxeHune 0: HeT peicteus 1 o
NosIb30BaTENbCKOrO 1: BrrtoyeHve
MEHIO 1 MeHio Morb30BaTENbCKOTO MEHIO
M3MEHEHHbIX 1 MEHIO U3MEHEHHBbIX
napameTpos napameTpoB

B napametpe BO0-03 Bkno4aeTcqd BO3MOXHOCTb OTOOPaXeHWs MEHH0
nonb3oBaTesns U MEHIO U3MEHEHHbIX NapameTpoB (cum. enasy 6.1)

DYHKUMO- o BOA,.
y u, o HasBaHnue cyHkuumn [unana3oH HacTpoukun 3ason, WUzm.
HanbHbIN Kop, 3Hau.
B0-04 WHavkauus 3agaHHom 0: BbixogHas yactota 0 o
YacToTbl 1: 3apaHHas yactoTa

MapameTp onpegenseTt, Kakoe 3HadeHWe 4acToTbl oTobpaxaercs Ha
OCHOBHOM [MCMIIEE B PEXMME BEKTOPHOTO YNpaBrieHus!.

0: BoixogHas yacToTa.

Ha gucnnee oto6paxaeTtcsi peanbHas, BbIXO4Has YacToTa, nogasaeMas Ha
asurarerb.

1: 3apaHHas yacToTa.

Ha aucnnee otobpakaeTcs 3HaYeHWe YacToThl, 3afaHHOe nonb3oBaTenem
(C KHOMOK, NOTEHLMOMETPa UNK NO CETK), HE3aBUCKMO OT TEKYLLiel BbIXOAHOM
4acToThl.



DyHKUMO- N 3aBop.
HanLHBIA KOA HasBaHnue cyHkummn [inana3oH HacTPOMKU Py Usm.
B0-05 WHavkauus npu 0: 3agaHHoe 3HaveHve 0 o
perynupoeke (BBEPX/ | 1: TekyLiee BbIxoaHoe
BHW3) 3HaYeHve

OTobpaxeHne npu Koppekuun 4acTtoTbl. [MapameTp onpegensieT, kakoe
3HayeHne oTobpaxaeTcs Ha Aucrree BO BPeMsi KOPPEKTUPOBKU YacToThbl C
nomouypbto knasvw BBEPX (A) n BHN3 (V) (nu BpalieHve noTeHuuomeTpa).

0: 3apaHHOe 3HaveHue

Bo Bpemsi HaxaTusi knaBuw (BpalleHus NOTEeHUMOMEeTpa) Ha Aucniee
oTobpaxaeTca HOBOe yCTaHaBMMBaeMoe 3Ha4YeHne YacToTbl.

1: Tekywiee BbIXOAHOE 3HA4YeHMe

Bo Bpems HaxaTusa knaBuw (Mny BpalleHve NoTeHuMomeTpa) Ha avcnnee
npogomkaeT oTobpaxaTbCa TeKyllad BbIxogHas 4actota (unm  ppyrowv
OTCMEeXuBaeMbli NapameTp), 3adaHHOEe 3Ha4YeHue M3MeHSIeTCs B (DOHOBOM
pexume.

Mpynna B1: Nonb3oBaTenbckue pyHKLMOHaNbHbIE KOAbI

MNpeobpasoBaTens  4acToTbl  npedocTaBnseT  none3osateno 31
HacTpavBaeMblii yHKLMOHaNBbHBIN Kofd. OTO NO3BONSET Co3AaTh NepcoHanbHoe
MEHI0 ANnsi BbICTPOro JocTyna K HaMboree YacTo MCMONb3yeMbIM UMM BaXHbIM
napamMeTpam A8 UX NPOCMOTPa U U3MEHEHWS.

lMocne HacTpovikn kogoB B rpynne B1, OHW CTaHOBSATCA AOCTYMHbI B
creumanbHOM nornb3oBaTenbCkoM MeHto. [ins 6onee nogpobHoro onucaHus
nosb30BaTENbLCKOro MEHI0 — cM. 2r1asy 6.1.

Kaxgbin napametp ot B1-01 go B1-31 gaBnsercsa «spnbikoM», KOTOPbIN
ccbinaeTtcs Ha noboi apyrov yHKLUMOHanNbHLIN koa npeobpasoBaTtensi.

CumBon u B Hayane (Hanpumep, uP0-03) yka3biBaeT, 4TO 3TO
nonb3oBaTtenbckasi ccbinka. OcTtanbHas 4YacTe koga (Hanpumep, PO0-03)
yKasblBaeT Ha LieneBoi napameTp, KOTopbI ByaeT oTKpbiBaTbCA Mpy BbiGope
3TOrO MYyHKTa B NOMb30BATENLCKOM MEHIO.

3HaveHune uP0-00 o3HayaeT, YTO AaHHbIA «CMOT» MYCT WU He CCbINaeTCs Hu
Ha Kakon napamerTp.

¢yHKu_Mo- HasBaHnue cyHkummn [inana3oH HacTporkn 3asoa, U3m.
HarnbHbIV Kof, 3Hau.
B1-00 C6poc HacTpoek 0: HeaktvBHa 0 o
rpynnbl B1 1: OumncTUTL TEKYLLIME

3Ha4YeHunAa

0: HeaktBHa

PDyHKUMA cOpoca OTKIOYEHA.

1: OYnCcTUTb TeKyLmne 3Ha4YeHus!

Mpwn ycTaHoBKe 3HayeHus 1 Bce nonb3oBaTenbckue kogel B1-01 ~ B1-31

6yayT copolieHbl B 3HaveHue uP0-00 (4To o3HayaeT «nycTo»). MNocne cbpoca
Nonb30BaTeNbCKOE MEHIO CTAHET HEAKTUBHBIM.



CraHgapTHble 3aBOACKVE HACTPOWKU NONb30BaTENbCKUX KOAOB MOTYT ObIThb
BOCCTaHOBIEHbI C NOMoLLblo napameTpa P0-28.

Ha‘:z::‘;:on Hassanue cyHkummn [nana3oH HacTPOMKn 3::::' WUam.
B1-01 Kop nonb3oBatens 1 uP0-00 ~ uU1-xx uP0-03 o
B1-02 Kop nonb3soBatens 2 uP0-00 ~ uU1-xx uP0-04 o
B1-03 Kop nonb3oBatens 3 uP0-00 ~ uU1-xx uP0-06 o
B1-04 Kop nonb3soBatens 4 uP0-00 ~ uU1-xx uP0-23 o
B1-05 Kop nonb3oBatensi 5 uP0-00 ~ uU1-xx uP0-24 o
B1-06 Kop nonb3soBatens 6 uP0-00 ~ uU1-xx uP4-00 o
B1-07 Kop nonb3oeatens 7 uP0-00 ~ uU1-xx uP4-01 o
B1-08 Kop nonb3osartens 8 uP0-00 ~ uU1-xx uP4-02 o
B1-09 Kop nonb3osartens 9 uP0-00 ~ uU1-xx uP4-04 o
B1-10 Kop nonb3osatens 10 | uP0-00 ~ uU1-xx uP4-05 o
B1-11 Kop nonb3osatensi 11 | uP0-00 ~ uU1-xx uP4-06 o
B1-12 Kop nonb3osatens 12 | uP0-00 ~ uUl-xx uP4-12 o
B1-13 Kop nonb3osatensi 13 | uP0-00 ~ uU1-xx uP4-13 o
B1-14 Kop nonb3osatensi 14 | uP0-00 ~ uUl-xx uP5-00 o
B1-15 Kop nonb3osatensi 15 | uP0-00 ~ uU1-xx uP5-01 o
B1-16 Kop nonbsosatens 16 | uP0-00 ~ uU1-xx uP5-02 o
B1-17 Kop nonb3osatenst 17 | uP0-00 ~ uU1-xx uP6-00 o
B1-18 Kop nonbsosatens 18 | uP0-00 ~ uU1-xx uP6-01 o
B1-19 Kop nonb3osatensi 19 | uP0-00 ~ uU1-xx uP0-00 o
B1-20 Kop nonbsosatens 20 | uP0-00 ~ uU1-xx uP0-00 o
B1-21 Kop nonb3osatens 21 | uP0-00 ~ uUl-xx uP0-00 o
B1-22 Kop nonb3osatensi 22 | uP0-00 ~ uU1-xx uP0-00 o
B1-23 Kop nonb3sosatens 23 | uP0-00 ~ uUl-xx uP0-00 o
B1-24 Kop nonb3soBatens 24 | uP0-00 ~ uUl-xx uP0-00 o
B1-25 Kop nonb3soBatens 25 | uP0-00 ~ uU1-xx uP0-00 o
B1-26 Kop nonb3osatensi 26 | uP0-00 ~ uU1-xx uP0-00 u]
B1-27 Kop nonb3sosatens 27 | uP0-00 ~ uU1-xx uP0-00 o
B1-28 Kop nonb3osatensi 28 | uP0-00 ~ uUl1-xx uP0-00 u]
B1-29 Kop nonb3sosatens 29 | uP0-00 ~ uU1-xx uP0-00 o
B1-30 Kopa nonb3oeatenst 30 | uP0-00 ~ uU1-xx uP0-00 u]
B1-31 Kop nonb3soBatens 31 | uP0-00 ~ uU1-xx uP0-00 o

Hanpumep, 4tobbl BbiCTpO nonydaTb AocTyn K napameTpy P4-02 yepes
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nonb3oBaTenbCKOe MeEHI, Heobxoaumo B ko B1-08 yctaHOBUTH 3HaueHue
uP4-02. Tenepb Npu BXoAe B NONb30BaTENbCKOE MEH0 U Bbibope nyHkTa 08,
nonb3oBaTtenb OyaeT nepeHanpaBreH HeNoOCpeACTBEHHO k napameTpy P4-02.

Fpynna B2: MapameTpbl onTMMM3aLuuu ynpaBrieHUs

MapameTpbl AaHHOW rpynnbl MO3BOMSOT TOHKO HACTPOUTb anropuTMbl
paboTbl npeobpa3oBaTtens Ansl ONTUMU3AUMU XapaKTEPUCTUK BbIXOOHOMO
HanpshKeHWs 1 ToKa, CHUXKEHUS MOTEPb U YPOBHS LUyMa ABUraTens.

3aBog.

®DyHKUMO- o
HATLHBI KOg HasBaHue cyHkummn [inana3oH HacTpoWku aHau. U3m.
B2-00 KomneHcauus 0: OTknovYeHa 1 o

«MepTBOro BpemeHu» | 1: BrroueHa

KomneHcaumns BpemeHu BbikniodeHns IGBT.

0: OTknroveHa

KomneHcauusi He nponsBoguTcsa. MoXeT NpyBECTU K WUCKaXKeHUo hopMmbl
BbIXOAQHOIO Hanpsi>XeHns u TokKa.

1: BknoyeHa

[MpeobpasoBaTens aBTOMaTU4ECKM KOMMEHCUMPYET «MEpPTBOE BPEMS»,
Heobxogumoe ans 6esonacHoro nepekntodeHuss IGBT- TpaHancTopoB. 370
obecneuvBaeT Gonee TOYHYIO UM 4UCTYIO (POPMY BbIXOAHOIMO HAMPsHKEHWS,
CHWXaeT rapMOHNKN U Harpes ABUratens.

3aBoga.

®DyHKLMO- .
HaNbHBLI KOA Hassanue cyHkunn [nana3zoH HacTPOIKN Sy Vam.
B2-01 MeTtog WM 0: ACMHXPOHHas MoaynAuvst 0 o

1: CHXpOHHas Mogynsums

MapameTp BbIGMpaeT anroputm dopmupoBanus LUNM-curHana.

0: ACMHXpOHHaA MoaynALMsA

TpebyeTcs ans GonbWMHCTBA NpPUMeHeHu. YactoTa Hecyllero curHana
nocTosiHHa. JTOT MeToA obecneyvBaeT nydllee KayecTBO BbIXOOHOMO
HanpspKeHWst 1 ToKa Ha HU3KMX YacToTax (06blYHO Huke 85 Iu).

1: CuHXpOHHasi MoaynAuUs

YactoTa Hecyllero curHana UsmeHsieTcsi NIMHENHO BMeCTe C BbIXOAHOM
yacToTou npeobpasoBaTtens.

O pekTMBHA Ha BLICOKMX YacToTax (Bbille 85 y). MoxeT yny4ymTb hopmy
BbIXOJHOTO HaMpPshKeHUs W CHW3WTb NOTEpU Ha MepekrloyYeHre B 3TOM
[AnanasoHe.

Pa6oTtaeT Tonbko B pexume yrnpasnenuns U/f (ckanspHbii).

myHKu."D_ HasBaHue cyHkummn [inana3oH HacTpPoukn 3asop. U3m.
HanbHbIV KoA, 3Hau.
B2-02 Bei6op pexuma 0: 7-CermMeHTHbI 0 o
MoZynsaumum 1: ABTonepekntoyeHue 7/5
(7-cermeHTHbIN/ CErMeHTOB

5-CerMeHTHBbII)



0: 7-cerMeHTHbIN

Mcnonb3ayeTcsi HenpepbiBHast 7-cerMeHTHast MogynsiLmsi.

MeHbLuas nynbcauus BbIXOAHOrO Toka, bonee nnaeHas paboTa AsuraTtens,
Ho BonbLUMe NOTepU Ha NepekIIYeHre B CUMOBBIX KItoyax npeobpasoBarens,
4YTO MOXET MPUBECTU K €70 NOBLILUEHHOMY HarpeBsy.

1: ABTOnepeknioyeHue 7/5 cermeHTOB

MNpeobpasoBaTent aBTOMATUYECKVN NEPEKIoYaETCA MeXAy 7-CEerMeHTHbIM
1 5-CErMeHTHbIM peXxnmMamm B 3aBUCUMOCTH OT YCMOBWI paboThbl.

MeHbLUMe NoTepu Ha nepeknoyeHre, noeblieHne obwero KO cuctems,
HO yBenunyeHHas nynbcaums ToKa, YTO MOXET NPUBECTU K NOBLILLIEHHOMY LLYMY
1 Harpesy Asurartens.

Heobxoammo ncnonb3oBaTh pexum 0 AnA NpUMEHEHWI, rAe KpUTUYecKu
Ba)KHa NNaBHOCTb XOA4a M HU3KWI ypOBEHb Liyma. A pexum 1 - Ana CHWKeHns
HarpeBa npeobpasoBaTtensi, OCOOEHHO B BEHTUNATOPax W Hacocax, rae
He3HauMTenbHoe yBenuyeHue Wwyma AsuraTens 4onycTuMO.

myHK'{M o HaszBaHue ¢yHkuum [unana3oH HacTPoOnkn 3asop, WUzm.
HanbHbIV koA, 3Hau.
B2-03 OrpaHuyeHve Toka 0: OTkntoueHo 1 o
(CBC) 1: BkntoyeHo

BkrtoyaeT unu oTknovaeT dyHKumMo BbicTporo orpaHnyenns Toka (CBC-
Current Bypass Control) ana npegoTBpalleHns aBapuiHbIX OCTaHOBOK MO
neperpyske.

0: OTKnOYEHO

PYHKUMA OrpaHMYeHns Toka HeakTuBHa. [pu JOCTMXKEHWUM TOKOM nopora
cpabaTbiBaHNA 3awmMTbl nNpeobpas3oBaTerfb BblACT aBapuiHbI curHam u
OCTaHOBWUTCS.

1: BknioyeHo

Mpy pe3koM Bo3pacTaHum Toka [0 OMAacHOro ypoBHsSi Npeobpa3oBaTenb He
OCTaHaBNMBaETCH, @ MIHOBEHHO CHWXaeT BbIXOAHYHO 4acToTy, 4TOObI
OrpaHVM4nTb TOK U 0BecneynTb HenpepbiBHYlO paboTy 6e3 npepbiBaHusA. 31O
rno3BonsieT CcuCTemMe CrpaBnsTbCst C  KPaTKOBPEMEHHbIMW Meperpyskamm
(Hanpumep, Npu 3akNMHMBaHMN Hacoca U peskom yaape B KOHBelepe).

Ecnn dyHKuMs orpaHuuyeHus Toka cpabaTtbiBaeT AnuTenbHoe
BpeMsl, 3TO O3HayaeT, 4TO npeobpasoBaTenb uNM ABuUraTenb
paboTaloT B pexume HeonycTUMON neperpy3ku. B Takon cutyauum
npeobpa3oBatenb, B KOHLE KOHUOB, BblgacT asapwio Err33
(Meperpyska Mo TOKy), yKa3blBaloLWyld Ha TO, YTO Harpyska
npeBbILLaeT HOMWHamnbHble BO3MOXHOCTM npuBoga, W pabota
[OImKHa ObITb OCTaHOBMEHa ANt NPOBEPKN CUCTEMBI.



¢yHKuy|o- HasBaHnune cyHkummn nmana:tou 3aBoa. 3Hau. Uzm.
HanbHbIV koA, HaCTPOWKM
B2-04 YpoBeHb BKIIOYEHNs! 330.0B ~1200.0B 360.0B o
TOPMO3HOro (ans knacca 230B)
peauctopa 690.0B

(ans knacca 400 B)

Mpy HamMuM TOPMO3HOTO Pe3ncTopa M MPEBbILLEHNN HaNPsHXEHNS B 3BEHE
NMOCTOSIHHOTO TOKa 3HayeHusi, 3agaHHoro B B2-04, npeobpa3oBatenb HayHeT
pacceunBaTh U3BbITOYHYIO SHEPIUIO TOPMOXEHUS Yepes 3TOT PeE3nCTop.

OTO npepoTBpaLlaeT BO3HWKHOBEHWE aBapuv MO NepeHanpshkeHuio npu
TOPMOXeHUW ABuraTens unun pabote Ha cnycke.

®DyHKUMNO- o
HanbHLIA KOAL HasBaHnue cyHkummn [nana3oH HacTPonkn 3aBoa. 3Hau. Usm.
B2-05 YpoBeHb 150.0 B~500.0 B 200.0 B (ana o
HefoCTaTo4YHOro knacca 230 B)
HanpsbkeHns 350.0 B (ana

knacca 400 B)

Ecnn Bo Bpemsi paboTbl npeobpasoBatens HanpskeHne B 3BEHe
NOCTOSIHHOTO TOKa MagaeT Hwxe 3HadeHus B2-05, npeobpasoBaTtens BbiaacTt
aBaputo Err12 (HegoctaTouHoe HanpsikeHue).

Cnocob cbpoca aTo aBapuvM MOXHO BblOpaTb C MOMOLLBIO NapameTpa
P9o-17.

myHK'{MO_ HasBanue cyHkuumn [unana3oH HacTpoukun 3asop, WUzm.
HanbHbIN Kop, 3Hau.
B2-06 YpoBeHb cny4anHoi 0~6 0 o
LM

YcTaHaBnvBaeT rnyouHy Moaynsaumum Ans cny4anHoro U3MeHeHNs 4acToTbl
LM,

PyHKUMSA aKTMBHA TomnbKo B pexume U/f ynpaenenuns.

CnyyanHas LWWM nosBonsier CMAr4MTb MOHOTOHHBIA LYM paboThbl
ABUraTens u CHU3UTb YPOBEHb NCXOASLLMX 3NIEKTPOMAarHUTHbLIX MOMeEX.

3HaveHue 0 o3HayaeT, YTo PyHKUMA OTKMoYEHa. YeM Boille 3Ha4eHne (oT
1 oo 6), Tem bonee BbIpakeHHbIM ByaeT adhdekT.

¢yHKuy|o- HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asoa, WUzm.
HanbHbIW Kop, 3Hau.
B2-07 Pexum Ha HyneBoi 0: bes Toka 0 u}
CKOpPOCTU 1: HopmanbHas paboTa
2: TopMOXXeHWE NOCTOSIHHLIM
TOKOM
B2-08 ~ B2-15 Peseps - - #

0: Be3 Toka
MpeoGpasoBaTernb NOMHOCTbLIO OTKMHOYAET BLIXOAHOE HANPSHKEHWE U TOK Ha



asuratens. [iBuratens BpallaeTcs no UHepLUmm.

1: HopmanbHas pa6oTa

MpeobpasoBatens npopomxaeT paboTaTb, NogaepxuBas Ha ABuraTene
HanpskeHve, cootseTcTBylowee 0 U (HanpskeHne  KomneHcauuu
CKOMbXeHWs). OTO MO3BONSET MrHOBEHHO HayaTb Pas3roH Mpu MNOSBMEHWU
KomaHab!l «[yck».

2: TopmoxxeHue NOCTOSAHHBIM TOKOM

Mpeobpa3soBaTtenb NOAaAET Ha ABUraTerlb NOCTOSIHHbIN TOK A5 ero BbICTPon
OCTAQHOBKM W YAepXaHuss B HENOABWKHOM COCTOsIHMM. BenuuuHa Toka
TOPMOXeHUs1 3aaeTcsi napameTpom P1-16.

Fpynna B3: Kanub6poBka aHanoroBbix BXoA40B/BbIXOA0B

[JaHHble napameTpbl Oblnn  oTKanubpoBaHbl Ha 3aBoge. [loBTOpHas
KanubpoBka nonb3oBaTenieM TpebyeTcs TOMbKO B Criyyae 3aMeTHbIX
pacxoxgeHun. MMpu cbpoce K 3aBOACKMM HACTPOMKAM 3HAYeHUs 3TUX
napameTpos 6yayT BOCCTaHOBIEHbI.

“’y""”." o HaszBaHue ¢yHkuum [unana3oH HacCTPOMkn 3asoa, WUzm.
HanbHbIV koA, 3Hau.
B3-00 BapaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (All)
B3-01 WamepeHHoe -9.999 B ~10.000 B 3.000B o
HanpsbkeHve 1 (All)
B3-02 BapaHHoe -9.999 B ~10.000 B 8.000B o
HanpsbkeHue 2 (All)
B3-03 WamepeHHoe -9.999 B ~10.000 B 8.000B o
HanpsbkeHune 2 (All)
B3-04 3apgaHHoe -9.999 B ~10.000 B 3.000B o
HanpsbkeHune 1 (Al2)
B3-05 M3mepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (Al2)
B3-06 3apgaHHoe -9.999 B ~10.000 B 8.000B o
HanpsbkeHune 2 (Al2)
B3-07 WM3mvepeHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (Al2)
B3-07 ~ B3-11 Peseps - - #

WHCTpyKums no kanmbposke (Ha npumepe All).

1. MogaTtb Ha knemmy All cTabunbHoe HanpsixeHue (Hanpumep, ~ 3 B).

2. WN3mepuTb 3TO HanpskeHue Ha knemme MynbTumMeTpoM. [NonyveHHoe
3HadeHue (Hanpumep, 3.05 B) BBecTu B napametp B3-01.

3. TNepentu B rpynny moHuTopuHra U1-19 n 3anmcaTb 3Ha4eHue, KoTopoe
oToGpaxaeT npeobpasoBatenb (Hanpumep, 2.98 B). 310 3HayeHue BBECTU B
napameTp B3-00.



4. Tlopatb Ha All gpyroe HanpsixeHue (Hanpumep, ~ 8 B).

5. TloBTopuTb warm 2 u 3: U3MEPEHHOe MYNbTUMETPOM 3HAYeHue
(Hanpumep, 8.02 B) BeBectn B B3-03, a 3HadeHue ¢ U1-19 (Hanpumep, 7.95 B)
BBecTu B B3-02.

Mocne BBoga AByx Map 3HayeHwul npeobpasoBaTenb aBTOMaTU4ECKM
paccymTaeT 1 NPMMEHUT NonpaBoYHble KoaddumumeHTbl gnsa Al1.

AHanorvyHas npouegypa npoBoauTcs Ans kanvbposku Bxoga Al2 ¢
ncnonb3oBaHneM napameTtpos B3-04 - B3-07.

wyuxuyl o HasBaHue cyHKuumn [unana3oH HacTPounkun 3asoa, WUzm.
HanbHbIV Koa, 3Hau.
B3-12 BapaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (AOL)
B3-13 WamepeHHoe -9.999 B ~10.000 B 3.000B o
HanpsbkeHne 1 (AOL)
B3-14 B3apaHHoe -9.999 B ~10.000 B 8.000B o
HanpsbkeHue 2 (AO1)
B3-15 WamepeHHoe -9.999 B ~10.000 B 8.000B o
HanpsbkeHue 2 (AOL)
B3-16 BapaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (AO2)
B3-17 M3mepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (AO2)
B3-18 3apgaHHoe -9.999 B ~10.000 B 8.000B o
HanpsbxeHune 2 (AO2)
B3-19 M3mepeHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (AO2)
B3-20 ~ B3--31 Peseps - - #

MHcTpykuusi no kanwbposke (Ha npumepe AO1L).

6. Y6eauTbcs, uTo aHanorosbiv Beixog AO1 CKOHGUIypupoBaH Ha BbIBOA
Tpebyemoro curHana (Hanpumep, BbixogHasi udactoTa). lNpeobpasoBaTenb
OOIKEH HaxoauTbCA B pexume paboTbl, nNpu koTopoMm Ha Bbixoge AO1
NpUCYTCTBYET HaNpshxeHue.

7. [OobuTbcs Takoro pexuma paboTbl, YTOObI B NapaMeTpe MOHUTOPUHIa
U1-37 (Uenesoe HanpspkeHne AO1) oTobpakanocb 3HaveHue, 6nuskoe K
nepBomy kanmbpoBo4yHOMY HanpsbkeHuo (Hanpumep,  3.000 B). 310
«3agaHHoe HanpsbkeHue 1». BBecTn 310 3HaveHuWe B napameTp B3-12.

8. WM3mepwuTb peanbHOe HanmpshkeHWe Ha KreMMax aHarnoroBoro BbIXOAa
AO1 c nomopto MynbTumeTpa. NonyyeHHoe 3HayeHue (Hanpumep, 2.95 B)
BBeauTte B napameTp B3-13 kak «M3mepeHHOe HanpshkeHne 1».

9. WM3meHnTb pexum paboTbl npeobpa3oBaTtens Tak, YToObl 3HayeHue
B U1-37 cTtano 6nunsko ko BTOPOMY kanmbpoBOYHOMY HanpsKeHWto (Hanpumep,
8.000 B). 310 «3agaHHoe HanpsbkeHue 2». BBeguTte ero B napametp B3-14.

10. CHoBa wu3MepbTe peanbHoe HanpshkeHne Ha knemme AOL



MynbTuUMeTpoM. [lonyveHHoe 3HayeHue (Hanpumep, 7.90 B) BBeauTe B
napameTp B3-15 kak «/3mepeHHoe HanpsikeHne 2».
Mocne BBOda ABYX Map 3HaveHun npeobpasoBaTenb aBTOMAaTUYECKU
paccunTaeT u NPMMEHUT nomnpaBoyHbie koadpduumeHTsl Ana AO1.
AHanornyHas npouegypa npoBoauTca Ans kanubposku Bbixoga AO2 ¢
ncnonb3oBaHvemM napameTpos B3-16 ~ B3-19 u koHTpons 3HayeHus B U1-38.

Fpynna B4: NMapameTpbl ynpaBneHusi «Begywun-Begombin» (Master-
Slave)

YnpaBneHve no cxeme «Bepgywuin-Begombin» nossonseT opraHn3oBaTb
obMeH AaHHbIMK Mexay AByMSA unn 6onee npeobpasoBaTensamu Yepes npsamMyto
CB$I3b, YTOObI 4OCTUYL CUHXPOHU3ALMM CKOPOCTU Unn GanaHca TOKOB Mexay
HeckonbkuMmn npveoaamu. Neped Mcnonb3oBaHWEM HeOBXOOMMO KOPPEKTHO
HacTpouTb rpynny NnapaMmeTpoB KOMMYHUKaLMOHHOro npoTokona P8.

. Mepepn 3anyckom cuctembl yoeamTech, YTo hakTUYeckne HanpasrneHus
BpalleHus ABuraTenei BeayLlero u Begomoro npeobpasosartenen coBnagatot.
Mpy HecoBnageHMV M3MeEHWTE HanpasrieHne C nomolyblo napameTpa P0-13
UV NOMeHsANTe MecTamu Age asbl Ha AsuraTerne.

. OcHoBHOW cnocob: BefyluMii B pexvMme BEKTOPHOrO YnpaBrieHus,
BeJOMbIi — B peX1Me BEKTOPHOrO YNpaBneHus ¢ perynmpoBaHneM MOMeHTa.
TpebyeTcs Ans 6oNbLIMHCTBA NPUMEHEHWIA.

. AnbTepHaTUBHbLIA CNOCO6: ecnu 1 BegyLLuid, 1 BeAoMbln paboTatoT B
U/f pexxume, Heo6XxoauMo NpaBUbHO HACTPOUTL NageHne HanpsixkeHus (P7-18)
Ans 6anaHcUpOBKW TOKOB.

. Ecnwu Ha Begywem B4-02 = 0, Bpems pasroHa u 3amefneHns BeOMOro
[OIMKHO BbITb YyCTaHOBMNEHO paBHbiM 0.

. Ecnu Ha Begywem B4-02 = 1, Bpems pasroHa u 3amefneHns BeAOMOro
[OIMKHO coBnafaTb C BpeMeHeM BeayLLero.

. B opHoi cucteme MoxeT ObiTb  TONMbKO OAMH  BeayLuin
npeobpasoBaTernb, HO HECKONBbKO BEAOMbIX.

. Mpn ucnonb3oBaHun ceBasm RS-485 ans ynpasnenusa «Bepywni-
Bepowmbii» npeobpasoBarteny He MOryT O4HOBPEMEHHO HOPMaribHO 06w aTbCs
C BHewHuM ycTponctsoM BepxHero yposHs (MK, HMI) no Tomy e
nHTepdpency. 3To BbI3oBET cOOUN B paboTe CUCTEMDI.

¢yHKu_Mo- HasBaHnue cyHkummn [inana3oH HacTporkn 3asoa, U3m.
HarnbHbIV Kof, 3Hau.
B4-00 AxTvBauus pexvma 0: OTkntodeHo 0 [ ]

“Benywwmit-Benombiid 1: BkntoyeHo

0: OTKNKOYeHO.

PyHKUMA ynpaBneHus «Beaywmin-Begomeiny HeakTvBHa.

1: BknoyeHo.

AKTUBUPYET pexum yrnpaeneHuns «Beaywmii-Begomeiin». MpeobpasosaTernb
ByneT paboTaTtb B COOTBETCTBUM C BbIOPaHHOW porblo B napameTpe B4-01.



DYHKUMO- 3aBop.

HanbHLIA KOZL HasBaHnune cyHkummn [nana3oH HacTPOMKKn 2Hau, Usm.
B4-01 Ponb yctpoiictBa 0: Begywwia 0 ]
1: Begomblii

0: Bepywmn.

Mpeobpa3soBaTtenb 3a4aeT CKOPOCTb UMM MOMEHT Arist Bcel cucTembl. OH
oTnpaBnsdaeT KoMaHabl Be4OMbIM npeoGpasoBaTenﬂM.

1: Begombin.

Mpeobpa3soBaTent nonyyaeT kKoOMaHAbl OT BedyLlero npeobpasoBarens n
crnegyeT UM Ans noaaepXaHus CUHXPOHU3auun unu GanaHca.

®DyHKUMO- 3aBog.

HanLHBIA KOA HasBaHue cyHkummn [inana3oH HacTporku o U3m.

B4-02 MepenaBaemas 0: BbixoaHas yactota 0 []
BeJyLMM YyacToTa 1: 3agaHHasn vactota

B4-03 BbIGop koMaHab! 0: He cneposarth (Hesasucumoe | 0 n
cnefoBaHus ynpaeneHwve)
BEIOMOro 1: CnepoBatb kOMaHAaM

Master

B4-04 KoadbdpuumeHT 0.00 % ~ 600.00 % 100.00% o
npvema 4acTtoTbl
(Slave)

B4-05 KoadbdpuumeHt -10.00 ~ 10.00 1.00 o
npuema MoMeHTa
(Slave)

B4-06 CwmeLuenve -50.00 % ~ 50.00 % 0.00 % o
NpYHMMaeMoro

MomeHTa (Slave)
WToroeoe 3agaHue MmomeHTa ans Slave = (MomeHT_Master x B4-05) + B4-06

DYHKUMO- 3aBop.

HanbHLIA KOA HasBaHnue cyHkummn [nana3oH HacTPoWkn anau, U3m.
B4-07 Mopor oTknoHeHus 0.20 % ~ 10.00 % 0.50 % o
YacToTbl
B4-08 Bpems obHapyxeHus 0.00c~10.0c 0.1lc o
obpbiBa cBA3N
B4-09 ~ B4--15 Peseps - - #

[Mopor OTKNOHeHWs YacToThbl onpeaensieT OMYCTUMOE OTKIIOHEHME YacToThbl
Mexay BedylyMM u BedoMbiM npeobpasoBatensamu. Ecnm pasHuua mexay
3adaHHOW yvacToToM (OT Bedyllero) W BbIXOOHOW YacTOTOW BEAOMOro
npeBbilaeT 3TOT nopor, npeobpasoBaTeflb MOXET CUrHanusvMpoBatb 00
oLMBKe Unu NpeanpuUHATL KOPPEKTUPYoLLME AeNCTBUS.

Ecnn cBasb ¢ Beagywum npeobpasoBaTenem npepBaHa Ha BpewMs,
npesbilwakoLLlee 3HavyeHne B4-08, Begombli Npeobpa3oBaTesls OCTaHOBUTCA



1 BblaacT owwnbky. Mpu yctaHoBke 3HaveHus 0.00 obHapyxeHvne obpbiBa CBSA3U
oTKntoyaeTcs. 3anpeleHo ans 6esonacHoi pabothl. MNMapameTp Aevcteyet
TOMbLKO AN BeAOMbIX NpeobpasosaTenein.

Fpynna B5: MapameTpbl ynpaBrneHUsi TOPMO3OM

MapameTpbl AaHHOW  rpynnbl  NpedHa3HayeHbl Ana  ynpasBreHus
3MNEeKTPOMarHMTHLIM TOpMO30M anekTpoasuratens. OHW MO3BONSIOT TOYHO
HacTPoOUTb MOMEHTbI BKIIOYEHMS U OTKIIOYEHUS TOpMO3a MNpu pasroHe U
OCTaHOBKe, 4TO obecneyvBaeT NNaBHbIA MyCK W OCTAaHOBKY MexaHu3ma 6e3
npocagok U packaumBaHuss. DYHKUMA KPUTUHECKW BaxkHa AN MOABEMHbIX
MEXaHN3MOB (NN TbI, KPaHbl) U CUCTEM C BEPTUKANbHOW Harpy3Kow.

®yHKUMO- o 3aBoa.
4 UL HasBanne dyHKumn [lnanasoH HacTpoiikn A Wam.
HarbHbIV Koz, 3Hau.
B5-00 AkTuBauusa 0: OTkNoYeEHO 0 [
ynpasneHus 1: BkntoyeHo
TOPMO30M

Bkniovyaer wnu  oTkntovaeT  OYHKUMIO  YNpaBMEHUs  BCTPOEHHbIM
3NEeKTPOMarHMTHLIM TOPMO30M ABUraTensi.

“’y""”." o HaszBaHue ¢yHkuum [unana3oH HacTPoOnkn 3asoa, WUzm.
HanbHbLIN KO4 3Hau.
B5-01 3apepxka otnyckanust | 0.0c~20.0c 0.0c n
Topmo3a

Bpemsi mexgy nopader komanabl «[lyck» n u3nyeckuMm OThyckaHuem
Topmo3a. 3a 370 Bpems npeobpasoBaTtenb ycnesaeT co3faTtb MarHUTHOE rnorne
B ABUraTerne n HaBeCTM MOMEHT, JOCTaTOYHbIV ANA YAEePXXaHNS Harpysku nepes
Hayarnom ABWKEHNS.

DYHKUMO- 3aBop.

HanbHLIA KOA HasBaHnue cyHkummn [unana3oH HacTpoukun anau, WUzm.
B5-02 Bapepxka BkntoyeHns | 0.0c~20.0c 03¢ [ ]
Topmo3a

Bpemsi mexagy nopaven komanabl «CTonm» M (OU3NYECKMM BKIHOYEHUEM
(3amblkaHnem) TopMosa. 3a 3TO BpeMs ABuraTernb YCneBaeT MOMHOCTbIO
OCTaHOBWUTBCA MOA  YynpaBrieHuem npeobpasoBaTens, npexge Yem
MeXaHU4eCK1in TopMo3 3adhmKcmpyeT Bar.

PyHKuMO- HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asoa,

. WUzm.
HanbHbIW Kop, 3Hau.

B5-03 YacroTa oTnyckaHus 0.00 'y ~20.00 'y 25Ty [
TopMo3a (noabem)

BbixogHas 4yacTtoTa, MpM KOTOPOW TOPMO3 OTMycKaeTcs Npu nogbeme
(npsimom BpaLleHum).



¢yHKuy| o HasBaHnune cyHkummn [inana3oH HacTporkun 3asop. Usm.
HanbHbIN Kof 3Hau.
B5-04 YacToTa BKMoYeHUs 0.00 'y ~20.00 'y 15Ty ]

TopMo3a (noabem)

BbixogHas 4acTtoTa, npu KOTOPOW TOPMO3 BKMIOYAETCA MpW OCTaHOBKE B
pexume noabema.

wyuxuyl o HasBaHue cyHKuumn [unana3oH HacTPounkun 3asoa, WUzm.
HanbHbIV Koa, 3Hau.
B5-05 YacToTa oTnyckaHus 0.00 Ny ~ 20.00 'y 250y [

TopMo3a (Cnyck)

BbixogHas 4YacTtoTa, npuM KOTOpPOW TOPMO3 OTMYCKaeTCs npu Ccnycke
(peBepcHoOM BpaLleHun).

®yHKLl}4 o HaszBaHue ¢yHkuum [unana3oH HacCTPOMkn 3asop, WUzm.
HanbHbIV koA, 3Hau.
B5-06 YacToTa BKnoYeHUs 0.00 'y ~20.00 Ny 1.5y [

TopMo3a (cnyck)

BbixogHas 4acToTa, npu KOTOPOW TOPMO3 BKIHOYAETCH MPU OCTaHOBKE B
pexvme criycka.

myHKu_uo- HasBaHnue cyHkummn [nana3oH HacTPOWKn 3asop, U3m.
HanbHbIV KoA, 3Hau.
B5-07 Mopor Toka 0.0 % ~ 100.0 % 40.0 % n
yaepxaHusa

YpoBeHb BbIXOOHOrO Toka (% OT HOMWMHANbLHOrO), MNpU  KOTOPOM
npeobpasoBatenb [aeT KOMaHdy Ha oTnyckaHue Topmosa. [lapametp
rapaHTMpyeT, 4YTo TOpMo3 OyadeT OTnyLleH TOnbKO TOrAa, Korga AsuraTenb
pasBun AOCTaTOYHbIN MOMEHT ANSA YAEPXKaHUS Harpy3Kku.

myHKu,Mo_ HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asop, WUzm.
HanbHbIV KOA, 3Hau.
B5-08 Bpewms yaepxaHnus 0.0c~200c 05c¢c [ ]
YacToThl nocne
oTnyckaHus

Bpems, B TeyeHne koToporo npeobpasoBaTenb yAepXuUBaeT YacToTy Ha
ypoBHe B5-03/B5-05 nocne oTnyckaHus TopMo3a nepes Hayanom pasroHa.

myHKl{"o_ HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asoa, WUzm.
HanbHbIV KoA, 3Hau.
B5-09 Bpewms yaepxanus 0.0c~20.0c 05¢c [ ]

4acToTbl nocne
BKIKOYeHnsA



Bpewms, B TeueHne koToporo npeobpasoBaTenb yAepXMBaeT 4acToTy Ha
ypoBHe B5-04/B5-06 nocne BKOYeHUS TOPMO3a.

¢yHK|.|}4 o HasBaHue ¢yHKuumn [unana3oH HacTPounkun 3asop. WUzm.
HanbHbIV Koa, 3Hau.
B5-10 OrpaHuyeHune Toka 50.0 % ~ 200.0 % 120.0 % ]

Npn TOPMOXEHNU

MakcumanbHbIi TOK (% OT HOMWMHanbHOro), KOTOPbIA NpeobpasoBaTenb
MOXeT noAaBaTb Ha ABUraTenb B PeXUMe TOPMOXEHMWS nepen BKMYeHEM
TopMmO3a.

®DyHKUMO- 3aBog.

HanbHLIA KOAL HasBaHue cyHkummn [inana3oH HacTpoWku P U3m.
B5-11 Pexwum ocTaHoBKM 0: OcTaHOB MO MHepLMK 0 [ ]
npuv 3aMKHYTOM 1: 3ameanenwve go 0 My
Topmo3e

0: OcTaHOB NO UHEPLMMU.

Mocne BkntovyeHUst TopMo3a npeobpasoBaTenlb HeMeANeHHO npekpaliaeT
reHepaumto UMM un oTknmoyaeT BbIXOQHOE HaMpsikeHUWe Ha ABuraTernb.
OcTaHoBKa NPONCXOQWT 3a CHET MEXaHWUYECKOro TOpMO3a.

1: 3ameanenue pgo O u.

[Mocne BkmoveHMs Topmo3a npeobpasoBaTenb MNpodormkaeT paboTtaTtb,
CHWXas! BbIXoAHYH YacToTy Ao 0 'u, n Tonbko 3aTeM OTKNoYaeT Bbixod. JTo
obecneyvBaeT 6oree NNaBHbIN U KOHTPONMPYEMBIN OCTAHOB.

DyHKUMO- 3asop.
HanbHbW ko | HasBaHue dyHkuun [nana3oH HacTponkn 3Hau. W3m.
B5-12 Ycnosue 0: Mo vactote 0 u
oTnyckaHua 1: Mo yacToTe 1 ToKy

TopMo3a

OnpepensieT ycrnoBusi, NpWM KOTOPbIX MOJAETCsl KOMaHAaa Ha OTnyckaHue
TOpMO3a.

0: Mo yacToTe.

Topmo3 oTnyckaeTcsl, korga BbIXOZHasi 4acToTa AOCTUraeT 3HayeHus,
3afaHHoro B B5-03 (nogvem) nnu B5-05 (cnyck), U BbiAepXuBaeTcs 3agepkka
B5-01.

1: Mo YacToTe M TOKY.

TopMo3 OTnyckaeTcsl TONMbKO MPW OLHOBPEMEHHOM BbINOMHEHUN [ABYX
YCINOBUIA: BbIXOAHasA 4YacToTa AOCTUrMa 3afdaHHoro 3HayeHus (B5-03/B5-05),
a BbIXOOHOW TOK AOCTMr mnopora, 3agaHHoro B B5-07. 3to obecneuymBaer,
pasBuTve ABWUraTenemM AOCTaTOYHOrO MOMEHTA Nepes, OTnyckaHWeM TOpMo3a,
YTO KPUTUYHO AN yAEpXKaHUsi Harpy3ku B NMogbeMHbIX MexaHU3Max.

3asog.
3Hau.

®DyHKUMO-

. WUam.
HanbHbIN Kof

HassaHnue cyHkummn [inana3oH HacTpomkun

B5-13 Peseps - - #



B5-14 ABapuiiHas paboyas 0.00 Ny ~ PO-14 20.00 Ny [
yacToTa

3agaeT BbIXOAHYIO 4acToTy npeoGpasoBaTtens Npu akTvBauuu curHana
aBapuiiHOro pexuma paboTbl. B aBapuitHom pexume npeobpasoBaTtenb
1cnonb3yeT BpeMsi pasroHa/aaMeansieHns 4.

DyHKUMO- 3aBog.

HanLHBI KOg HasBaHue cyHkummn [inana3oH HacTpoWku aHau. U3m.
B5-15 YacToTa pexvma 0.00 Ny ~ PO-14 20.00 'y u
obcnyxuBaHus

3apaeT BbIXOAHYIO YacToTy npeoGpasoBaTensi Npu akTMBauuMu curHana
MOHTaXXHOIO pexuma (pexunma obcnyxmBaHums).

QyHKuylo- HasBanue cyHkuumn [unana3oH HacTPOWku 3ason. WUzm.
HamnbHbIV KOA, 3Hau.
B5-16 Peakuus Ha 0: OcraHoB 0 n
aBapuiiHbIA curHan 1: Pa6oTa ot VBl

OnpepenseT noBegeHne npeobpasoBaTtens nNpu MoflyyeHun aBapuiHOrO
curHana.

0: OcTaHoB.

Mpy akTMBaumMu aBapuiHOro curHana npeobpas3oBaTenb He BbloaeT
HanpshkeHve Ha ABuraTens.

1: Pa6ota ot UBI.

Mpepnonaraetcsa, 4TO npeobpasoBaTenb Mepellen Ha MuTaHne oT
ncToyHuka 6ecnepebonHoro nutanust (UBI) u moxeT paboTaTh Ha aBapUHOM
yactote (B5-14).

DyHKUMO-
HanbHbIN Kog

3aBop.

WUzm.
3Hau.

HasBaHnue cyHkummn [nana3oH HacTPoWkn

B5-17 Koppekumsi TouHoCTH 0.00 Ny ~5.00 My 0.00 Ny [
ocTaHoBa (noabem)

KoMneHcupyeT HETOYHOCTb OCTaHoBa Mpu  MNOALEME B  PEXuMe
pEeKynepaTUBHOrO TOPMOXEHUsl. YBESIMYEHWe 3Ha4YeHusi MOMOraeT, ecrnu
kabuHa Mpu nofbemMe C HEOOrpy3KoW NpOe3xaeT TOYHO MO YpOBHW, a Ges
Harpy3ku — repeesxaert ero.

myHKl{"o_ HasBaHnue cyHkuum [unana3oH HacTpoukun 3asoa, WUzm.
HanbHbIV KoA, 3Hau.
B5-18 Koppekumsi TouHoCTH 0.00 Ny ~5.00 My, 0.00 'y [

0CTaHOBa (CrycK)

KOMI'IeHCVIpyeT HETOYHOCTb  OCTaHOBa npu cnycke B pexunve
anekTpoasuraTens. YBenuyeHve 3HayeHns nomoraeT, ecrnv kabvHa npu cnycke
C He,ElOI'py3KOVI He [oe3xaeT [0 YpOBHA, a npu MOJOBUHHOW Harpyske



OCTaHaBIMMBaEeTCA TOYHO.

¢yHKuy| o HassaHnue cyHkummn [inana3oH HacTporkun 3asop. Usm.
HanbHbIV Kog, 3Hau.
B5-19 Bpewmsi akTvBauum 0.0 c~3600.0 ¢ 0.0c ]
aBapwiiHoOro curHana
B5-20 Bpewms geaktusauum 0.0 ¢~ 3600.0 ¢ 0.0c [ ]
aBapuiiHOro curHana
B5-21 ~ B5-29 Peseps - - #

3afaloT BpeMeHHble WHTepBarnbl ANS ynpaBneHWs BbIXOAHbIM pene no
curHany «[AnutenbHoCTb aBapumny».

B5-19: Bpems, MO UCTEYEHUM KOTOPOro Mocre akTMBauuMu aBapuUAHOroO
pexuma BbIxogHoe pere (C dyHKumen «46») cpaboTtaert.

B5-20: Bpemsi, Ha KOTOpOe 3TO pefle OCTAHETCS aKTMBMPOBaHHLIM Nepen
cbpocom.

Fpynna B6: MapameTpbi cnsiliero pexuma

MapamMeTpbl AaHHOW rpynnbl NpegHasHaveHbl Ans peanusauum yHKLWIA
aHeprocbepexeHns («Cnawmmn pexmm» n «Bbixod U3 cnsiwero pexvmar) B
cucTeMax MOCTOSIHHOTO MNoafepXaHusi [aBreHusl, Hanpumep, B HACOCHbLIX
CTaHUMsIX BogocHabXeHusi. PyHKUMA MO3BONSIET OCTaHaBMMBAaTbL HACOC Mpu
HM3KOM BoZopasbope 1 aBToMaTUYECKM BKIItOYATL €ro Npyu NageHnm AaBneHus.

DyHKLMO-
HanbHbIN Kog

3aBoga.

Hassanue HKUMKN
by 3Hau.

[nana3oH HacTPoWkn U3m.

B6-00 0: OTkntoueH 0 o
1: YnpaBneHue yepe3

LUMcpoBoOIi BXoA

2: Mo NNA-ycTaBke n

obpatHol cBsian

3: Mo pabouyen yactoTe

BbiGop cnsiwero
pexuma

0: OTknoYeH

Cnswmin pexmm HeakTUBEH.

1: YnpaBneHue yepe3 uncpoBon Bxoa

AkTBauus/geaktvBauma yepes uUudpoBon TepmuHan (dyHkums 53
HasHavaeTcs OTAENbHO).

2: Mo NUA-ycTaBKe n o6paTHOM CBA3N

Cnswmn pexum npu mManom otkrnoHeHuu MU (Hanpumep, Ans cuctem
noaaepXaHns AaBneHus).

3: Mo pabouent yacToTe

[Mepexoa B pexXunM Npy CHUXKEHUM YacTOTbl HUXe B6-01.

myuxuyl o HassaHnue cyHkummn [inana3oH HacTpomkun 3asop. Usm.
HanbHBIV Kop, 3Hau.
B6-01 YactoTa nepexona B 0.00 'y ~ PO-14 0.00 'y o

CNALLMIA PEXUM



Mpn B6-00 = 3: npeobpa3oBaTenb NepexoauT B CRSILMA PEXuM, ecnu
BbIXoAHas YactoTta < B6-01.

3aBog.

®DyHKUMO- .
HanbHbIi koA, HassaHue dyHkuum [lnana3oH HacTPOMKN aHaY, N3m.
B6-02 Bpewmsi 3agepxku 0.0 c~3600.0 ¢ 20.0c o
nepexoja B CrsiLLuii

pexum

Bpems oxuaaHus nepes nepexofoM B PeXXUM Nocsie BbINOMHEHNUS YCNoBWiA
(MckntovaeT noxHble cpabaTbiBaHUS).

wyuxuyl o HasBaHue cyHKummn [unana3oH HacTPounkun 3asoa, WUzm.
HalnbHbIN KO4 3Hau.
B6-03 ['ncTepesuc Bbixoga 0.0 % ~ 100.0 % 10.0% o

M3 cnswero pexvma

Mpn B6-00 = 2 (NAXA):

Bbixoa 13 crnswero pexviMa npy OTKIOHeHnW ycTaBkn/obpaTHou cBs3n > B6-
03.

Mpun B6-00 = 3 (yacTtoTa):

Bbixog 13 crswero pexvmMa npu NnpeBbILLEHNN YacTOTON 3HaYEHUS:

YacrtoTa BbIxoga us cnswero pexuma = B6-01 + B6-03 (B I'y).

myHKuvMO- HaszBaHnue cyHkuumn [unana3oH HacTpouku 3asop, WUzm.
HanbHbIW Kop, 3Hau.
B6-04 Bpewmsi 3agepxkun 0.0c~3600.0c 05c¢c o
BbIX0oJa u3

cngdLwero pexuvma

3aLymTa oT YacTbIX NEPEKITIYEHNI PEXUMOB MPY KonebaHMsaxX Harpysku.

3aBoga.

®DyHKLMO- .
HanbHLIA KOAL HasBaHnue cyHkummn [nana3oH HacTPonkn 3Hau. U3m.
B6-05 Mpononxerne 0: NA-perynsTop npogomkaetr | O o

paboTbl B cnsLem paboty (nopnepxvisaeTt
pexumMe MWHUManbHoe yrnpasrieHue)
1: dukcnpoBaHHas YactoTa
(B6-01)
B6-07 YactoTa BbIxoaa u3 0.00 'y ~ PO-14 0.00 Iy o
CrsiLLEero pexuma
B6-08, B6-09 Peseps - - #

Fpynna C1: NapameTpbl yrnpaBrieHUA HaTSXKEHUEM

I'Iapalvleprl OaHHoM rpynnbl npegHasHavYeHbl Ona peanusauunm TOYHOro
KOHTPONA HaTAXeHUA Matepuana B TakuX MPUMEHEHUAX, KaK NPOKaTHble
CTaHbl, HaMOTO4YHblE N Pa3MOTOYHbIE€ CTaHUWUWU, TEKCTUNbHOE WU 6yma>+<Hoe
npon3BoaCTBO.



¢yHKuy| o HasBaHnune cyHkummn [inana3oH HacTporkun 3asop. Usm.
HanbHbIV koA, 3Hau.
C1-00 Pexwum ynpasnenns 0: HeaktneHo 0 [
HaTshKeHem 1: Pexxum ynpaBnenus

MOMEHTOM (Pa30MKHYTbIN
KOHTYP)

2: Pexwvm ynpaeneHus
CKOPOCTbIO (3aMKHYTbIN KOHTYP)

MapameTp BbIGMpaeT cnocob w anropuTM YNpaBneHUs HaTSXEeHUeM
martepuana.

0: HeakTnsHo.

PyHKUMA KOHTPONS HaTsHKeHWst oTkntodeHa. MNpeobpasosaTtens paboTaeT B
CTaHOapTHOM pexume.

1: Pexxnm ynpaBneHusi MOMEHTOM (Pa3OMKHYTbIN KOHTYp).

MpeobpasoBaTens HanpsAMyl ynpasnseT BbIXOOAHbIM MOMEHTOM (TOKOM)
ABuraTenst Ana nopaepxaHns 3agaHHoro Hatspkenusi. He Tpebyer partuuka
obpaTHOM CBSI3W NO HaTsHXKeHuto. [Ona Haunyywmx pesynbtatoB TpebyeTcs
paboTa B BEKTOPHOM pexnme C AaTYNKOM CKOPOCTH.

2: PeX1M ynpaBrieHUsi CKOPOCTbI0 (3aMKHYTbIW KOHTYP).

[MpeobpasosaTent perynupyeT BbIXOAHY 4acToTy vepes PID-perynsTop,
nony4as curHan obpaTHOM CBSA3V OT AaTyuka HaTskeHus (TeH3oaaTtuyvka).
MossonseTr ucnone3osate SVC ynpaenenune, U/f ynpasnenwne wmm VC-
ynpaBneHns C 3aMKHYTbIM KOHTYPOM.

myHK'{MO_ HasBaHnue cyHkummn [unana3oH HacTpouku 3asop, WUzm.
HanbHbIV Kof 3Hau.
C1-01 Hanpasnenve 0: Hamotka 0 o
HaMOoTKK 1: Paavmotka
0: HamoTka.
MpeobpasoBaTtenb paboTaeT B pexxMme HaMOTK1 MaTepuana.
1: Paamorka.
MpeobpasoBaTtenb paboTaeT B pexxMmMme pa3moTK/i matepuana.
PyHKumO- HasBaHnue cyHkummn [inana3oH HacTporkn 3asop. WUam.
HarnbHbIV Kof, YHKUY P 3Hau.
C1-02 MakcumanbHas 0.00 'y ~ PO-14 30.00 'y o

4YacToTa HaMOTKN

I'IapameTp orpaHunymeaeT MakcumManbHYyH BbIXOOHYO YacToTy
npeoGpasoBaTenﬂ B peXxnume HaMOTKN.

¢yHKu_Mo- HasBaHnue cyHkummn [inana3oH HacTpomkun 3asoa, WUzm.
HarnbHbIV koA, 3Hau.
C1-03 MakcumansHas 0.00 'y ~ PO-14 10.00 Iy, u}

4acTtoTa pa3mMoTKu



MapameTp orpaHuymnsaet

MaKkCUMarbHYO BbIXOOHYIO 4YacToTy

npeobpasoBaTens B pexume pa3moTku. Bmecte ¢ C1-02 onpenensieT BepxHue
npegensl N0 CKOPOCTM AN PeXUMMOB HaMOTKM M pa3MoTku, obecneuyvBas

He3onacHocTb npolecca.

®DyHKUMO-

HATLHBI KOg HasBaHue cyHkummn

C1-04 MepenatoyHoe

OTHOLUEeHne

3aBog.
3Hau.

[inana3oH HacTpomku U3m.

0.01 ~ 600.00 1.85 o

MapameTp onpenensieT COOTHOLUEHVME CKOPOCTEN MexXay ABUraTernem u
H6apabaHom. Kputunuyecku BaxHbIW napameTtp. [lepegatoyHoe OTHOLLEHWE

paccuuTbiBaeTCA Kak CKopocTb ABuraTensi / ckopocTb 6apabaHa. [omkeH bbiTb
YCTaHOBMEH KOPPEKTHO AJ1s1 TOYHOTO pacyeTa AMamMeTpa u HaTsHKEeHUs!.

DyHKUMO-

. HasBaHnue cyHkummn
HamnbHbIV KOA, by

C1-05 WcTouHuk 3aganust

HaTsXeHusa

C1-06 YcTaBka HaTskeHus

3aBop.

WUzm.
3Hau.

[unana3oH HacTPOWku
0: duKcMpoBaHHOE 3HaveHne 0 ]
(C1-06)
1: Ananorosbin Bxog All
2: AHanorosebiii Bxoa Al2
3: AHanorosebiii Bxoa Al3
4: BbICOKOYaCTOTHbIN
MMNynbCHbIA BXoA (HDI)
5: MpoTokon cessn Modbus
RTU

0 H~30000H 1200 H o

B C1-06 ycTtaHaBnuBaeTcs PUKCUPOBAHHOE 3HAYEHME HaTsHKEHUs, koraa

C1-05=0.

DyHKUMO-

. HasBaHnue cyHkummn
HanbHbIV KOA, by

C1-07 MakcumansHoe

HaTsXeHue

3aBop.

ManasoH HaCTPOWMKKN
A P 3Hau.

WUzm.

0 H~30000H 2100 H n

Onpegenser 3HayeHWe HaTSXKEHWS, COOTBETCTBYHLLUEE Makc. curHany
aHarnorosoro/vmnynbscHoro Bxoga (npu C1-05 = 1,2,3,4). Hanpumep, npu 10 B
Ha Al1 n C1-07 = 2000 H — 10B=2000 H, 5 B = 1000H.

DyHKUMO-

o HaszBaHu HKLMKN
HanbHbIN Kop, asganme dyHKu

C1-08 MeTop pacuyeta

AvaveTpa

3aBop.

ManasoH HaCTPOWMKKN
A P 3Hau.

WUzm.
0: ®ukcuposaHHbIn (C1-10) 1 u

1: Mo NUHEeNHON cKopoCTn

2: MeTopa HakonneHus

TONLLMHBI

3: Mo aHanorosomy Bxoay All

4: Mo aHanorosomy Bxogy Al2

5: Mo aHanorosomy Bxoay Al3

6: Mo BLICOKOYACTOTHOMY

nmnynbcHomy Bxoay HDI



0: ®ukcupoBaHHbIn (C1-10).

[ins pynoHoB NOCTOSIHHOMO AxaMeTpa
1: Mo NuHeMNHON CKOPOCTH.

D = (v/1n) * i, rae v - NMHelHas CKopocTb, N - 060pOThI ABMraTens
2: MeToa HaKoNMEeHUs TONLMHbI.

Hakonnenue tonwwmHbl: D = DHay + 2*X (TonwwmHa cros * BUTKn)
3-6: AHanoroBbIN/MMNYNbCHbIN.

OT BHeLUHEero gaTtynka guamerpa

¢yHK|.|y|o» HasBaHue cyHkummn [inana3oH HacTpomku 3asop. U3m.
HamnbHbIV KOA, 3Hau.
C1-09 MakcumanbHbIn 1 mm ~ 10000 mm 1100 Mm [
AnameTp pynoHa
C1-10 [nameTp pynoHa 1 mm ~ 10000 mm 320 mm o

Mpn ucnonb3oBaHUKM aBTOMaTUYECKUX METOAOB pacdyeta avameTpa (Cl-
08 = 1,2) cuctema HenpepbIBHO BbMUCASET TEKyLWMN AuaMeTp, Ho
orpaHu4nBaeT ero cBepxy 3HaveHnem C1-09. 310 npegoTBpallaeT PuUsnm4eckn
HEBO3MOXHbI€ 3HAYEHUS U 3aLLMLLAET OT OLUMOOK BbIYMCIIEHNS.

Mpn ucnonb3oBaHuM BHeWHUX patyvkoB aguameTtpa (C1-08 = 3,4,5,6)
napametp C1-09 BbinonHseT yHKUMO MaclwTabupoBaHus - onpegenser,
KakoMy BXOOHOMY CUrHarny COOTBETCTBYET MaKCMMaribHbI AuaMeTp pyroHa.

myHKu_uo- HasBaHnue cyHkummn [nana3oH HacTPoWkn 3asop, U3m.
HanbHbIV KoA, 3Hau.
C1-11 WcToyHuk HavanbHoro | O: LindbpoBble Bxoab! (norvka) 0 o

AnameTpa 1: AHanorosbin Bxog Al1
2: AHanoroBelii Bxog Al2
3: AHanoroBeliii Bxog Al3

0: LincbpoBble BxoabI (noruka).

HavanbHbIl avameTp BbIOMpaeTcsd U3 YeTbipex MpeayCTaHOBIEHHbIX
3HaveHun (C1-12 - C1-15) ¢ NOMOLLbIO KOMOMHaLMKN COCTOSIHUIA ABYX LMAPOBBIX
BXOZ0B, Ha3Ha4YeHHbIX COOTBETCTBYIOLLEW PYHKLMEN.

MpvHumn BbIbOpa: Bxoabl paboTatoT B ABOMYHON norvke. Hanpumep, ecnn
HasHadveHbl DI1 1 DI2:

DI1 =0, DI2 = 0 — BblbupaeTcs C1-12

DI1 =1, DI2 = 0 — BblbupaeTtcs C1-13

DI1 =0, DI2 =1 — Bblbupaetca C1-14

DI1 =1, DI2 =1 — Bblbupaetca C1-15

1: AHanoroBbI Bxopg Al1.

2: AHanoroBbIn Bxog Al2.

3: AHanoroBbif Bxog Al3.

HavanbHbI guameTp 3agaeTcs nnaBHO Yepes aHanorosbiv curHan (0-10 B,
0-20 MA 1 T.4.). 3HayeHne HanpsPKeHWs/Toka Ha BbIOPaHHOM BXoAe NMHEWHO
MacwTabupyetcs B guanasoH ot 0 go C1-09 (mMakcumarbHbIA AvameTp
pynoHa).



DYHKUMO- 3aBop.

HanbHLIA KOZL HasBaHnune cyHkummn [nana3oH HacTPOMKKn 2Hau, Usm.

C1-12 HauanbHblii AnameTp 1 mm ~ 10000 mm 600 Mm o
pynona 1

C1-13 HavanbHbll AnameTp 1 mm ~ 10000 mm 50 mm o
pynona 2

C1-14 HavanbHbll AnameTp 1 mm ~ 10000 mm 50 mm o
pynoHa 3

C1-15 HavanbHbln AnameTp 1 Mmm ~ 10000 mm 50 mm o
pynona 4

OTn napameTpbl obpasyloT 6ubnMoTeky CcTaHOApPTHbIX —HayanbHbIX
OMaMeTpoB, KOTopble MOryT 6bITb O6bICTPO BbIGpaHbI Npu HacTpolike C1-11 = 0.
370 yA06HO B MPOM3BOACTBE, IAe UCMONb3YTCHA PYNOHbI HECKONMBKUX TUMOBbIX
pa3mepoB.

C1-12 (600 MM): TUNUYHBIA pa3mep Ans GOMbLIOrO UMW NOMHOrO pyrioHa.

C1-13 - C1-15 (50 MM): Tunu4yHbIN pa3mep Anst NyCToW rmnb3bl. 3Ha4yeHue
50 MM ABRSiETCA NPMMEPOM U AOIMKHO ObITb YCTAHOBMEHO B COOTBETCTBUU C
peanbHbIM AnaMeTpoM nycTton 606uHblI Ha 0b6opyaoBaHMM.

myuxuylo- HasBaHnue cyHkummn [unana3oH HacTPOWku 3asop, WUzm.
HanbHbIV koA, 3Hau.
C1-16 MocTosiHHas BpemeHn | 0.1¢c~60.0c 10c u]
dunbTpa AnameTpa
pyrnoHa

Bpems crnaxwuBaHna ana dunbTpauMm pacHeTHOro Wnn M3MepPeHHOro
avameTpa pynoHa. ®unbTp NOAABNSET pe3Kue CKayky M BbICOKOYACTOTHbIE
KonebaHusi B CurHane guvaMmeTtpa pyroHa, KoTopble MOryT ObiTb BbI3BaHbI
nynbcauusiMm CKOpoCcTVM ABuratens, [Apebe3rom KOHTaKTOB [AaTuMKOB,
KpaTKOBPEMEHHbLIMWU U3MEHEHUSMU HaTSXKEeHWs maTtepuana, NorpeLHoCTaIMM
N3MepeHun.

DYHKUMO- 3aBop.

HanbHBIA Kog HasBanue cyHkuumn [unana3oH HacTpoukun aHau, WUzm.
C1-17 Mpepen nameHeHus 0 mm ~ 10000 mm 0 Mm o
Anametpa 1
C1-18 Mpepen navexHenns 0 Mm ~ 10000 MM 0 Mm o
AvamveTpa 2

Otn napamMeTpbl YyCTaHaBnMBarlT CbVI3VI‘-IeCKI/1 BO3MOXHble rpaHuLbl
CKOPOCTN U3MEHEeHUA OuameTpa pyJioHa, obecneumBas AONOJSTHUTENbHYIO
3awmnTy oT oLmnbok pac4eTta.

myHKu."D_ HasBaHnue cyHkummn [inana3oH HacTpomkun 3asop. WUzm.
HarnbHbIV koA, 3Hau.
C1-19 Ycnosue cbpoca 0: C6poc npu octaHoBE 0 o

3HaYeHus auameTpa 1: C6poc no umdpoBomy BXody



0: Copoc npu octaHoBe.

Mpwu ocTaHoBKe Npeobpa3oBaTens (OTCyTCTBUMU KoMaHabl «[1yck») Tekywmin
pacyeTHbI AMaMeTp aBToMaTMYeckn copackiBaeTcsa Ha HavyanbHoe 3HayYeHue,
3agaHHoe yepe3 napameTp C1-11 1 cBA3aHHbIE C HUM HAacTPOWKK. ITO yA06HO
npy aBTOMaTUYECKOW CMEHEe PYSIOHOB.

1: Copoc no uucpoBOMY BXoay.

Cb6poc AmameTpa BbIMOMHAETCS TOMbKO MpW aKkTvBauuu cneuuanbHoOro
OVCKPeTHOro Bxoda, KOTOpoMy HasHaveHa dyHkums «Cbpoc AauameTpa
pynoHax». OTo NO3BONSET onepaTopy BPYYHY MHULMMPOBaTL COpoC B niobon
MOMEHT, Hanpumep, nocne u3an4ecKkon 3aMeHbl pyrioHa.

®DyHKUMO- 3aBog.

HATLHBI KOg HasBaHue cyHkummn [inana3oH HacTpomku aHau. WUam.
C1-20 YcTaBka JOCTWKEHNS 0 MM ~ 10000 Mm 0 Mm o
Avamvetpa

Korpa Tekylmn pacyeTHbIN AnameTp pynoHa AOCTUraeT Wi npesblllaeT
3HayeHne C1-20, umdppoBon BbIxoA (MU penenHbIn), KOTOPOMY Ha3HayeHa
dyHKums 20, nepexoanT B aKTMBHOE COCTOSHUE.

myuxuylo- HasBaHnue cyHkummn [inana3oH HacTpouku 3ason. Uam.
HanbHbIN Kop, 3Hau.
C1-21 WCTOYHMK TONWMHBI 0: Lindppoeble Bxoab! (norvika) 0 o
maTepuana 1: AnanoroBbit Bxoq Al1

2: AHanoroBeii Bxog Al2
3: AHanorosblii Bxoa Al3
4: uKCUpoBaHHOE 3HaYeHne
(C1-22)

C1-22 MakcumansHas 0.00 mm ~ 100.00 mm 0.00 mm u}

TONwuHa matepuana

KoppekTHas ycTaHoBKka TOMNWMHLI MaTepuana Hanpsimylo BhusieT Ha
TOYHOCTb pacyeTa TekyLlero AvameTpa pynoHa. Owwnbka B TONLLMHE NPUBOAUT
K HaKonmneHHou owmnbke B pacyeTe AMaMeTpa W, Kak CNeACcTBUeE, K HapYLLUEHUIO
HaTsHKEHUSI.

0: LiucbpoBble BxoAbI (noruka).

TonwwHa Martepuana BbIGUpPaeTCs M3 YeTblpex npenyCTaHOBMEHHbIX
3HadyeHun (C1-22 - C1-26) ¢ nomoLLbld KOMOWMHALMM COCTOSIHUIA ABYX
OWCKPETHbIX BXOAOB (aHanoruyHo Bbibopy anametpa B C1-11). YoobHo ans
paboTbl C MaTepranomM cTaHAapTHbIX TOSLLMH.

1: AHanoroBbIl Bxog All.

2: AHanoroBbIf Bxog Al2.

3: AHanoroBbif Bxog Al3.

TonwwHa maTepuana 3afjaeTcs MNaBHO 4Yepe3 aHamnoroBblii cUrHar.
3HayeHue HanpsKeHNs/Toka Ha BbIBpaHHOM BXoe NMHENHO MacluTabupyeTcst
B AvanasoH ot 0 go C1-22 (makcumanbHasa TonwwmHa). MicnonbayeTcs, koraa
TOMLMHA MOXET NNaBHO MEHATLCA UNK 3a4aeTcs yaaneHHo.

4: dukcnpoBaHHoe 3HavyeHue (C1-22).



TonwwmHa MaTtepuana mnoCTOsHHA W 3a4aeTcsi HernocpefacTBEHHO B
napametpe C1-22.

®DyHKUMO- . 3aBog.
HATLHBI KOg HasBaHue cyHkummn J[imana3oH HacTPOWKKN aHau. WUam.
C1-30 WcTouHuk 3apanus 0: duKcMpoBaHHOe 3HaveHne 0 o
TNMHENHON CKOpOCTU (C1-31)
1: AHanoroBbIi Bxog All
2: AHanoroBeIvi Bxog Al2
3: AHanorosebiii Bxoa Al3
4: BbICOKOYaCTOTHbIN
MMNynbCHbIA BXoA (HDI)
5: MpoTokon ces3v Modbus
RTU
C1-31 MakcumanbHas 0.1 M/MnH ~ 6000.0 M/MUH 1000.0 m/ o
NWHeHasa CKopoCTb MWH

MapameTpbl onpepensoT cnoco® BBOAA 3HAYEHWS JIMHEWHOW CKOPOCTU
maTtepvana Ans pacyeTa gvameTpa.

0: PukcupoBaHHoe 3Ha4veHue (C1-31).

JIMHenHas ckopoCTb CHYMTaAETCA MOCTOAHHOWN U paBHa 3HAYEHNIO, 3aAaHHOMY
B napameTtpe C1-31. Mcnomnb3yetca B cuctemax, rae CKOpocTb MaTepuana
cTtabunbHa n n3BecTHa.

1: AHanoroBbIl Bxog All.

2: AHanoroBbI Bxog Al2.

3: AHanoroBbif Bxog Al3.

JIuHenHasn ckopocTb 3apjaeTca aHanoroBbiM curHanom (0-10 B, 0-20 mA n
T.4.). MakcumanbHOMy BXOOHOMY CUrHamy cooTBeTcTByeT 3HaveHue C1-31.
MosBonsieT nnaBHO perynupoBaTb CKOPOCTb OMEepaTtopoM MMM OT BHELUHeW
cucTeMbl.

4: BbICOKOYaCTOTHbIN MMNYNbCHbIA Bxog (HDI).

JInHevHas ckopocTb onpefdenseTcs 4acToTOM WMMMNYNbCOB OT BHELLHEro
Jatyvka (Hanpumep, 3HKoAepa, YCTaHOBIIEHHOTO Ha NPWXUMHOM Bany).
TpebyeT npaBWnbHOM  HACTPOWKM KO3 uumeHTa  MmacliTabupoBaHus
MMMYNbCOB.

5: MpoTokon cBaA3m Modbus RTU.

3HayeHne nVHENHOW CKOpPOCTWM MepedaeTcsa Ha npeobpasoBaTenb Mo
NPOTOKOIY CBA3W.

®DyHKUMO- 3aBoga.

L HasBaHnue cyHkummn [inana3oH HacTporkn WUam.
HanbHbIV KoA, 3Hau.
C1-32 dakTnyeckoe Tonbko YTeHne - .
3HaAYeHVe NIMHeNHoN
CKOpPOCTU

MapameTp WCMOMb3yeTcsl  UCKMIOUUTENbHO  Ansi  MOHWTOpWHra. OH
oTobpaxaeT TeKyllee 3HayeHne NMHENHON CKOPOCTU, KOTOPOE UCTOoNb3yeTCs B
anroputmax npeobpasosarensi.



DYHKUMO- 3aBop.

HanbHLIA KOZL HasBaHnune cyHkummn [nana3oH HacTPOMKKn 2Hau, Usm.
C1-33 HwxHwii npegen 0.00 'y ~ PO-14 1.50 Ny o
YacToThl AN pacyeTa
AnameTpa
C1-34 Bapepxka pacyeta 0.0c~100.0c 6.0c o
AnameTpa

Mocne «komaHabl «[lyck» w pgocTwxeHuss dacTtoTbl Bblwe C1-33
npeobpasoBaTtenb 4acToThl BbbknaaeT BpeMsi, 3agaHHoe B C1-34, u Tonbko
3aTeM HauynHaeT OBHOBMATL pacyeT AvaMeTpa Ha OCHOBE TEKYLLMX NoKa3aHuin
CKOPOCTM.

DyHKUMO- 3aBog.

HaNLHBIA KOA HasBaHnue cyHkummn [nana3oH HacTpPonkun P U3m.

C1-40 KomneHcauus 0.0% ~50.0% 5% o
MOMEeHTa UHepLn

C1-41 KoadhcpmupmeHt 0.0 % ~ 50.0 % 0% o
CTaTN4Yeckoro TpeHus

C1-42 KoadhdpuumeHt 0.0 % ~ 50.0 % 0% o
[MHaMU4YeCcKoro
TpeHus

Mpn pasroHe UNM TOPMOXEHUWM YacTb KPYTSALLEro MOMEHTa ABuraTens
TpPaTUTCS Ha pacKkpyyuBaHue (MU TOPMOXEHME) Macc CaMol MeXaHW4ecKoWn
CUCTEeMbl, @ He Ha Cco3faHue MOMe3HOro HaTshkeHusl. JTa KomneHcaums
pobaBnsieT K 3a4aHU0  MOMEHTA  [OMOSTHUTENIbHYH0  COCTAaBIISOLLYHO,
NPOMNOPLNOHASBHYIO YCKOPEHUIO.

Ecnu HaTskeHWe nagaet npu pasroHe, To 3HaveHue C1-40 Heobxoaumo
YBENUYUTB.

Ecnu HaTshxeHne Bo3pacTaeT npu pasroHe, To 3HadveHne C1-40 Heobxoaumo
YMEHbBLUUTD.

C1-41 KoMneHcupyeT MOMEHT, HEOOXOOUMbIN AN NPEOAONEHUS TPEHUs
nokosi B MexaHusMme. [lomoraeT ycTpaHuTb «3anunaHve» Wnu npocagky
HaTsXKEeHUs1 B CaMblii MOMEHT Havarna [ABWXeHUs (TporaHust).

C1-42 KOMNEHCUpYEeT MOCTOSIHHbIE MOTEPW HA TPEHWE B MOALUMMHMKAX,
penykTope v ApYrux ABWKYLLMXCSI HAaCTsX, KOTOPblE HE 3aBUCAT OT YCKOPEHWSI.
YCTpaHsaeT CUCTeMaTUUECKYld OLIMGKY (CHWKEHWE HaTsKEHWs) BO BpeMsi
YCTaHOBMBLUErocs ABWXKeHUs. Kak n ctaTuyeckoe TpeHue, CUilbHee BNnuseT Ha
MarbIx AuameTpax.

t‘DyHKuro- HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asop. WUzm.
HanbHbIW Kop, 3Hau.
C1-44 Koadbdumument 0.0 % ~ 50.0 % 0% o
KOMMeHcaLmm

MOMEHTa Ha BbICOKUX
CKOpPOCTAX



C1-45 Basuc komneHcauum 0: Mo BbIXOAHOW YacToTe 0 o

BbICOKOCKOPOCTHOIO 1: Mo nuHenHoM ckopocTn
MOMeHTa

Cl1-46 Mpepnen ckopocTu 10.0 % ~ 100.0 % 100.0 % u}
KOMMeHcaLmm

BbICOKNX CKOpOCTeI;I

Ha BbICOKMX CKOPOCTSIX BO3HMKAOT [AOMNOMHUTEMbHbIE MNOTEpPU, He
yunTblBaemble  CTaHAAPTHbIMM  KOMMEHCauusiMu:  a3poAvHaMuU4eckoe
COMPOTMBIEHNE BPALLEHWIO PYIoHa, BEHTUNSLUMOHHbIE MOTepu ABurartens,
NOBbILLEHHbIE MOTEPU B MOALIMMHMKAX.

Hactpoiika C1-44 TpebyeTcs, ecnvm ecTb 3aMeTHOe NafeHUe HaTsKeHUs
MaTepuana npu BbIXxO4Ee Ha BbICOKME CKOPOCTW BpALLEHWUsi, Aaxe ecnv Ha
HWU3KMX U CPeOHMX CKOPOCTSAX HaTsXKeHne CTabunbHo.

Cnepyet Hayatb C¢ Manoro 3Hadenuss (0.5 - 1.0 %) u nocreneHHo
yBENUUUBATbL A0 YCTPAHEHWS NPOCAAKU HAaTSHKEHUSI Ha BbICOKUX CKOPOCTSIX.

Mapametp C1-45 onpegenser, Mo KakoMmy napameTpy onpeaensiercs
BbICOKasi CKOPOCTb A5 BKIoYeHusi komneHcaummn C1-44:

0: Mo BbIXOAQHOW YacToTe.

KomneHcauna Cl1-44 akTvBupyeTcsi M macltabupyeTcs B 3aBUCUMOCTYU
OT BbIXOAHOW YacToThbl npeobpasosartens. APPeKT KoMneHcauum pacteTt no
Mepe yBenu4eHus 4acToTbl. ATOT METOZ NPoLLe, HO MeHee TOYeH, Tak Kak He
Yy4YUTbIBAET U3MEHEHNE AnaMeTpa pyroHa.

1: Mo nnuHenHON cKOpOCTH.

KomneHcauusi C1-44 aktmBupyeTcs M maclitabupyetcs B 3aBUCMMOCTM
OT NMHENHOW CKOpoCTU MaTepuana. JTo 6ornee TOYHbIA METOA, MOCKOMbKY
aspoauHamMunyeckme MoTepu 3aBUCAT OT JIMHENHOW CKOPOCTU MOBEPXHOCTU
pyfnoHa, a He OT 4acTOoTbl BpalleHus AsuraTens.

MapameTtp C1-46 3agaeT OTHOCWUTEMbHbLIA NMOPOr CKOPOCTM, NMPU KOTOPOM
komneHcaumsa C1-44 pocTturaet makcumyma. OnpegensieT XapakTepucTuky
HapacTaHus komneHcauun C1-44.

Ecnu komneHcaumsi HauvMHaeT [OencTBoBaTb C HEKOTOPOW HavanbHOM
CKOpPOCTW, €€ 3HayeHuWe IMHEeNHO HapacTaeT C YyBernu4eHWEM CKOpOCTU
(YacToTbl Mnu NUHerHoN, B 3aBucumocTtmn ot C1-45). Korga ckopocTe gocTturaer
3HaveHus, pasHoro C1-46 oT MakcuMarnbHON, KOMNEeHcauust 4OCTUraeT CBOEro
MOSIHOro 3HayeHws1, 3agaHHoro B C1-44, n nanee He ysenuymsaeTcs.

Hanpumep, ecnun C1-46 = 80 %, a makcumanbHas yactoTa 50 I'u, To nonHoe
3HayeHve komneHcaummn C1-44 Bypet gocturHyTo Ha vactote 40 'y (80 % ot
50 y).

DYHKUMO- 3aBop.

. HasBaHnu HKUMN Mana3oH HacTPOWKN WUzm.
HanbHLIV Kog, assanme dymky Auanason Hactpo 3Hau. 3
C1-48 Pexum koHycHoCTU 0: KpvBonuHeiiHas 0 u

XapaKTepucTuka

1: JIuHeiiHo-cermeHTHasn
XapaKTepucTuka



C1-49 WcTouHuk 3aganus 0: dukcupoBaHHOe 3Ha4YeHne 0 [ ]
KOHYCHOCTW (C1-50)
1: AHanorosbiii Bxoa All
2: Ananorosbin Bxoa Al2
3: AHanorosebii Bxoa Al3

C1-50 B8apaHue KoHycHOCTU 0.000 ~ 1.000 0.000 o

C1-51 Koppekuus 1 mm ~ 10000 mm 100 mm o
KOHYCHOCTY (Npun
C1-48=0)

C1-52 [vamveTp nanoma 1 1 mm ~ 10000 mm 100 mm o
(npu C1-48=1)

C1-53 KoHycHocTb cermeHTa | 0.000 ~ 1.000 0.000 o
1 (npn C1-48=1)

C1-54 [nameTp nsnoma 2 1 mm ~ 10000 mm 200 mm o
(npu C1-48=1)

C1-55 KoHycHocTb cermeHTa | 0.000 ~ 1.000 0.000 o
2 (npu C1-48=1)

MapameTpbl Ansa pacyeTa koapdmumMeHTa KOHYCHOCTH.

PacuyeT ans KOHYCHOCTU NpW KPUBOMMHENHOW xapaktepuctuke (C1-48 = 0):

KoHycHocTb =1 -K x (1 - (Do + D1)/(D + D1)) =1 -K x (D - Dy)/(D + D,), rae:

K - koadpdmumeHT koHycHocTn (C1-50);

Dy - HaYanbHbIN AamMeTp pyrioHa;

D - Tekywuii AnameTp pynoHa;

D, - koppekuums koHycHocTtu (C1-51).

OcobeHHocTu: Co3faeT NnaBHYO HENVHENHYIO XapaKTepucTuky. MeHbLumne
3HayeHusa D, genatoT KpuByo Gonee KpyTor B Havasne HamMoTKU.

PacyeT Ans KOHYCHOCTW NPV NMMHENHO-CErMEHTHOW XapaKTepuCTyKe:

Dy<D<C1-52

KoHycHocTb = 1 - C1-52 x (D - D,)/1000, roe

D = C1-52;

KonycHocTb1 = C1-53/1000

C1-52 <D < C1-54:

KoHycHocTb = KoHycHocTb1 - C1-53 x (D - C1-52)/1000

D = C1-54;

KoHycHocTb 2 = KoHycHocTb1 - C1-53 x (C1-54 - C1-52)/1000

C1-54 < D < Dmax

KoHycHocTb = KoHycHocTb 2 - C1-55 x (D - C1-54)/1000.

HeobxoaMmMo HaumHaTb HaCTPOWKY C KPUBOMUHENHOrO

=— | pexwuma (0) - oH nogxoamT Anst GoNbLIMHCTBA MaTepnarnos.

—_— JIMHEeNHO-CEerMeHTHbIN pexum (1) wucnonb3yetca  Ans

cneumanbHbIX MaTepuasoB CO COXHLIMU TPeboBaHNAMM K HAMOTKE.
CnepyeT npoBepsiTb KayeCTBO HAMOTKM IKCMEPUMEHTanbHO

rocrie HacTPOWiKM NapameTpoB.




DYHKUMO- 3aBop.

HanbHLIA KOZL HasBaHnune cyHkummn [nana3oH HacTPOMKKn 2Hau, Usm.

C1-56 DyHKUMA 0: HeaktueHa 0 u}
cpabatbiBaHWA 1: AKTvBHa
3alwmThl Npy 06pbiBe
matepuana

C1-57 YcTaBKa YyacToTbl Ans 0.00 'y ~ PO-14 10.00 'y, o
obHapyxeHusi 0bpbiBa

C1-58 YcraBka 1 mMm ~ 1000 Mm 10 mm u}
obHapyxeHus obpbiBa
no AuameTpy

C1-59 Bpewms cpabatbiBanmsi | 0.1 ¢ ~60.0 ¢ 10c o

3alWmThl OT 06pbIBa

Ins dukcaumm obpbiBa MaTepuana u reHepaunm owmnokm Err30 gomkHbl
6bITb OAHOBPEMEHHO BbINONHEHbI 1Ba YCIOBUS:

1. BebixogHas yactota > C1-57

2. W3meHeHue gnametpa > C1-58 B TedeHme BpeMenun > C1-59.

“’y""”." o HaszBaHue ¢yHkuum [unana3oH HacCTPOMkn 3asoa, WUzm.
HanbHbIN KO4 3Hau.
C1-60 Koppekuusi ckopocTn -50.0 % ~ 50.0 % 0.0 % o
npeasapuTenbHoro
npusoaa

MapameTtpbl C1-60 - C1-64 peanusyloT yHKUMIO NpeaBapuTEnbHOrO
npuBoaa, KOTopas UCMOosb3yeTCs NPU CMEHE PYJIOHOB «Ha NeTy» AN NNaBHOro
BBOJA HOBOrO pyrioHa B npoLecc 6e3 0CTaHOBKM OCHOBHOWM NMHUN.

C1-60 koMneHcnpyeT HebomMbLUME PacXoXAEHUS B CKOPOCTU MEXAY HOBbIM
PYJIOHOM U ABWKYLLUMCSI MaTepuanom.

MonoxuTenbHble 3HAYeHUs:: MOBEPXHOCTHAas CKOPOCTb NpeaBapuTENbHO
pasroHsiemMoro pyrioHa 6yaeT Bbille NMMHENHOW CKOPOCTU MaTepuana.

OTpuuaTenbHble  3HaYeHUS: MOBEPXHOCTHas CKOpOCTb OyaeT Huxke
TNIVHENHON CKOpPOCTU MaTepuana.

DYHKUMO- 3aBog.

- HasBanue HKUMKN ManasoH HaCTPOWMKKN WUzm.
HarnbHbIV Kof, by A P 3Hau.
C1-61 BbiGop orpaHuyeHns 0: dukcmpoBaHHoe 1 o
MOMeHTa orpaHudeHne
npeasapuTenbLHOro (HacTpoiika PD-02)
npusopa 1: PacuyeTHoe orpaHuyeHue no

HaTsHKeHUo

OnpegensieT  MeTod  OfpaHUYEeHUs  KPYTALWEro  MOMeHTa  npu
npeasapuTenbHOM NPUBOAE.

0 (®PukcupoBaHHOe): MOMEHT  orpaHMyMBaeTcsl  CTaHZapTHbIMU
napameTpamu npeobpasoBaTtensi.

1 (PacuyeTHoe): MOMEHT paccuuTbiBaeTCA M OrpaHMYMBaeTCsl Ha OCHOBE
3a[]aHHOrO HaTSHKEHWS U TeKyllero AuameTpa pyrioHa, YTo oGecrneunBaeT



Honee Ge3onacHbI U KOHTPONUPYEMbIA 3anyck.

¢yHKuy| o HassaHnue cyHkummn [inana3oH HacTporkun 3asop. Usm.
HanbHbIV Kog, 3Hau.
C1-62 Koppekuunsi MoMeHTa -50.0 % ~ 50.0 % 0.0 % o
npeABapuTEnbHOMO
npusoaa

Mo3BonsieT onepaTyBHO CKOPPEKTUPOBATL PacHETHOE 3HAYEHWE MOMEHTa
Anst nonyyeHus TpebGyemoro HaTshKeHUst MpU  3amycke. MNONIOXUTESNbHbIE
3HAYeHUs YBENMUYMBAKOT MOMEHT, MOBblWas HaTsikeHne. OTpuuaTernbHble
3HAYEHUS YMEHbLUAIOT MOMEHT, CHIKasi HaTsHKEHVE.

DyHKUMO- o 3aBop,.
Y I'l, HasBaHnue cyHkummn [unana3oH HacTPOWKKN A WUzm.
HanbHbIV koA, 3Hau.
C1-63 Pacyet gnameTpa npu | 0: PacyeT npogonxaercs 1 u]
npeaBapuTeribHOM 1: PacyeT npvocTaHaBnvBaeTcs
npueoae

Tpebyemoe 3HaveHune 1. lNpv NpeaBapuTenbHOM MPYBOAE PYIIOH elle He
COegyHeH C MmaTepuarnioM, M ero CKOPOCTb MOXEeT He COOTBETCTBOBATb
pacyeTHoW. MNprocTaHoBKa pacyeTa AvameTpa NnpeAoTBpalLaeT HEKOPPEKTHbIE
N3MEHEHMWS N CKaYKu.

myHKuv"O- HasBaHnue cyHkummn [inana3oH HacTPoukun 3asop. Uam.
HanbHbIN Kop, 3Hau.
C1-64 Bapepxka pacyeTa 0.0c~10.0c 3.0c o
AvameTpa nocne
npeaBapuTErnbHOMo
npvsoaa

Bpems 3agepxku nepen BO30OHOBIEHMEM pacyeTa [AuameTtpa nocne
3aBepLUeHus npeaBapuTenbHOrO  NpuBOAA. MosBonseT  cucteme
cTabunuanpoBaTbCs Nocrie NOAKMIOYEHUs pyroHa K MaTtepuany, npexae Yyem
BO30GHOBUTb TOYHbIN pacyeT AuameTpa, NpeaoTBpallas peskue konedaHus
pacyeTHOro AMameTpa B MOMEHT Nepexoaa C npeaBapuTenbHOro NpuMBoAa Ha
pabounii pexum.

QyHKIZMD_ HasBaHue cyHkuumn [unana3oH HacTpoukun 3asop. WUzm.
HanbHbIN Kop, 3Hau.
C1-65 Bei6op aganTmuBHOro 0: HeaktviBeH 0 ]
MOMeHTa 1: AkTvBeH

|_|pI/1 akTmeaummn I'Ip806p33OBaTeJ'lb aBTOMaTU4YeCKM 3anoMUHaeT MU
ncnonb3yet MOMEHT, paBBMTbIVI npu npegblgyulem 3anycke, B KadecTBe
HaYanbHOro Anda cnegyouwlero.

MonesHo ans MaTepuanoB C BbICOKUM CTaTUHECKUM TPEHUEM, obecneuvBaeT

NnaBHbIN U CTabUMbHbIN NycK.



a’yHK“," o HasBaHue cyHKuumn [unana3oH HacTPounkun 3asoa, WUzm.
HanbHbIV koA, 3Hau.
C1-66 WcTouHuK 3apaHus 0: duKcMpoBaHHOE 3HaveHne 0 n
HavarnbHoro MomeHTa | (C1-67)
1: AHanoroBbiv Bxog All
2: AHanoroBeli Bxog Al2
3: AHanoroselii Bxog Al3
4: BbICOKOYaCTOTHbIN
“MNynbCHbI BXoA HDI
5: MpoTokon cea3n Modbus
RTU
C1-67 YcTaBka HavanbHoro 0.0 % ~ 200.0 % 0.0 % u}
MOMeHTa
C1-68 OB6HapyxeHve 0: HeaktBHO 0 [ ]
o6pbiBa MMMNYNLCOB 1: AKTMBHO
C1-69 YcTaBka vactotbl ana | 0.00 'y ~ PO-14 0.00 Ny o
oBHapyxeHus obpbiBa
MMMyMbCOB
C1-70 Moporoeoe 3HaueHne 0.00 'y ~ 600.00 Iy 0.00 'y u}
4acTOTbl UMIMYNbCOB
C1-71 Bapepxka 0.0c~60.0c 0.0c o
oBHapyxeHus o6pbiBa
MMMyMbCOB

[ns dvkcaummn aBapun [OMKHbI ObITe OAHOBPEMEHHO BbINOMHEHbI YCIOBYUS:
1. C1-68 =1 (hyHKUMA aKTUBMPOBaHA);

2. BbixogHas yactota > C1-69;

3. YacroTta umnynbcoB ¢ gaTyuka < C1-70;

4. Ycnosue 3 coxpaHseTcs gonblue BpemeHn C1-71.
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Ipynna UO: MoHuUTOpUHr cobbiTum MY

‘DyHKLIVVI o HasBanue dyHkunm [unana3oH HaCcTPOMKK 3asop. Uam.
HanbHbIA KOA, 3Hau.
U0-00 Kop cobbitns 00 Het owwmbok - .
Ne1 (nocnepHee Err01 Meperpyska cunosoro moayns MY
3apnKcnposaHHoe Err04 Meperpyska no Toky npv pasroHe
cobbiTHe B XypHane Err05 Meperpyska no Toky npu
HeucrpaBHOCTeiA) 3amenneHun
U0-01 Kop cobbiTusi Ne2 Err06 ﬂepe'rpy:n(a 110 TOKy Ha - .
MOCTOSIHHOMN CKOPOCTN
(npepnocnegHee
sacpmre, cobbrme Err08 MNepeHanpsixeHune npu pasroHe
B AypHANe Err09 MNepeHanpsixeHve npu
o 3ameqneHnn
HeucrpaBHoCTEiA) .
Err10 MNepeHanpsbkeHne Ha NOCTOAHHOW
U0-02 Kopn cobbitns Ne3 CKOpOCTK - b
(npeabinyLiee Err12 MNoHwxeHHoe HanpsixeHve Ha 3MT
3achuKcMpoBaHHoe Err13 Meperpyaka M4
cobbITHe B XXypHane Err14 MNeperpyska 3]}
HewncnpaBHOCTE) Err15 Neperpes MY
Err17 Owwnbka nsmepexus toka
Err20 K3 Ha semnio
Err23 O6pbiB ha3bl Ha Bxoae Err24
O6pbIB hasbl Ha BbIxode
Err25 Ownbka EEPROM
Err27 Owubka Modbus RTU
Err28 BHelHsA HencnpaBHOCTb
Err29 MNpeBbileHne OTKNOHeHNs
CKOpOCTU
Err30 lMNonb3oBaTternbckas owwmbka 1
Err31 MNonb3oBaTernbckas olumbka 2
Err32 MNoteps MN-o6patHoii cBs3n
Err33 OrpaHuyeHune Toka
Err34 XonocToi xon
Err35 MNponagaHne nutaHus
Err37 Owwnbka coxpaHeHus napameTpos
Err39 [locTurHyTo Bpems HenpepbIBHOM
paboTbl
Err40 [locturHyto cymmapHoe Bpems
paboTbl
Err46 MNoTeps ceA3n B master-slave
pexume
[aHHble cobbiTns Net:
¢yHKuy|o- HasBaHnue cyHkuum EA. vam. WUzm.
HanbHbIV KOA,
U0-03 Pabouas yactota cobbiTum Net 0.01 My .
U0-04 BbixoAHoi TOK npu cobbiTum Net 0.01A .
U0-05 HanpseHne 3BeHa NocTOsiHHOrO Toka npu cobbiTn Net 0.1B .
U0-06 CoCTOsIHME BXOAHbIX KnemMM npu  cobbiTimn Ne1 — .
U0-07 CoCTOsIHME BbIXOAHbIX KIeMM npu  cobbiTum Ne1 — .
U0-08 CoctosiHne MY npu cobbitum Net — )
U0-09 Bpewmsi B pexwume octaHoBa npu  cobbitm Ne1 MWH .

U0-10 Bpewmsi B pexume paboTel npu cobbitn Ne1 MWH )



[aHHble cobbiTna Ne2:

Ha:z:t?;zon HasBaHue cyHkumn Ep. vam. W3m.
U0-13 PabBoyas yactota cobbiTm Ne2 0.01 Ty .
Uo-14 BbIxozHO TOK Npu cobbiTn Ne2 0.01A .
U0-15 HanpsikeHue 3BeHa NOCTOSIHHOIO Toka npu cobbiTum Ne2 0.1B .
U0-16 CoCTOsIHME BXOAHbIX KNEMM npu  cobbITmn Ne2 — .
Uo-17 CoCTOsiHME BbIXOAHbIX KIeMM npu  cobbiTum Ne2 — .
U0-18 CoctosiHue MY npu cobbiTnm Ne2 — .
U0-19 Bpewmsi B pexume octaHoBa npy  cobbitim Ne2 MUH .
U0-20 Bpewms B pexume paboTbi npu  cobbiTnm Ne2 MWH .

[aHHble cobbITnst Ne3:

my"'“{" o HasBaHue cyHkumm En. uam. U3m.
HamnbHbIV KOA,
U0-23 Pa6ouvas yactota cobbitum Ne3 0.01 'y .
U0-24 BbixoaHoi ToK npu cobbiTumn Ne3 0.01A .
U0-25 HanpsxeHne 3BeHa NoCTOSHHOro Toka npu cobbiTun Ne3 0.1B .
U0-26 CoCTOsiHME BXOAHbIX KnemM npu  cobbiTum Ne3 — .
U0-27 COoCTOsIHME BbIXOAHbIX KIeMM npu  cobbiTum Ne3 — .
U0-18 CoctosiHue MY npu cobbiTum Ne3 — .
U0-29 Bpewms B pexume octaHoBa npu  cobbiTum Ne3 MUH )
U0-30 Bpewms B pexume paboTbl npu  cobbiTum Ne3 MWH .

Fpynna Ul: NapamMeTpbl MOHUTOPUHra

[aHHasa rpynna napameTpoB MO3BOMSAET OTCMNEXUBaTb KMoyeBble paboyve
XapakTepuctuku npeobpasoBaTens B peanbHOM BPeMeHW Yepe3 naHenb
ynpaBneHus unv no npoTtokony cesasm (agpec Modbus: 0x71xx).

Haﬁz::?;;on HasBaHnue cyHkummn En. nam. U3m.
U1-00 Pa6ouas vyactota 0.01 My .
U1-01 OnopHas yactoTta 0.01 Ty .
U1-02 HanpsixeHune 3BeHa NOCTOSIHHOTO ToKa 0.1B .
U1-03 BbIxogHOe HanpshkeHve 1B .
U1-04 BbixoaHow Tok 0.1A .
U1-05 BbixoaHas MoLHOCTL 0.1 kBT .
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U1-06 CraTyc UMpoBbIX BXOAOB HEX .
U1-07 Cratyc U poBbIX BbIXOAOB HEX )

[ns cocTosHMIA UMEPOBbLIX BXOAOB:

But00 — DI1

But01 — DI2

Bnt02 — DI3

Bnt03 — DI4

Bnt03 - DI5S

[1ns COCTOSAHMIN LNDPOBbLIX BLIXOLOB:

But00 — pene T

But01 — pene R

But02 — FM (B pexxume L poBoro BbIxoaa)

DyHKUMO-

HanbHbIN KOA HasBaHue cyHKumm En. uam. Usm.
U1-08 HanpsixeHune All nocne koppekuun B .
U1-09 HanpsxeHnne Al2 nocne koppekuumn B .
U1-10 OnopHbii curHan MU[-ynpaBnexns (3Ha4eHne ycTaBku % .

MA (B npouexTax) * PA-05)
Ul-11 CurHan obpaTHoii cessu MNIO-ynpaeneHus (3Ha4eHve % .
obpatHou cesiam M (B npoueHTax) * PA-05)
U1-12 3HaueHue cueTumnka - .
U1-13 3HayeHune anvHbl - .
Ul-14 PacyeTHoe 3Ha4YeHWe CKOpoCTH ABuUraTens 06/MUH .
U1-15 Crynens MNK - .
U1-16 YacToTa BbICOKO4ACTOTHOTO UMMNYnbCHOro Bxoaa HDI Ky .
U1-17 dakTnyeckasi CKopocTb 06paTHON CBA3N y .
U1-18 OcrTaBlueecs Bpemsi paboTb! MuH .
U1-19 HanpsixeHnne All go koppekuumn B )
U1-20 HanpsixeHue Al2 fo koppeKuum B .
U1-21 CkopocCTb nuHUK (3amep no umnynscam HDI), M/MUH )
cMm. cTp. P7-71
U1-22 OTo6paxxeHUe CKOPOCTH HArpy3ku (YCTaHOBNEHHAS - )
CKOPOCTb Mpwu ocTaHoBe), cM. P7-31
U1-23 Bpewms BkntoyeHns nutaHusa MwuH .
U1-24 Bpems pabotbl MuH .
U1-25 YacToTa BbICOKOYACTOTHOrO MMNynbCHOro Bxogda HDI My .
(oTnuyaetcsi o1 U1-16 Tonbko pa3amepHOCTbIO)
U1-26 YacroTa, 3agaHHas ¢ npoTokona cesian Modbus RTU % .
uU1-27 OcHoBHas 4YacToTa oTobpaxeHust u .
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U1-28 BcnomoratenbHas yactoTa oTobpaxeHus u .
U1-29 LleneBoi KpyTSLLMIA MOMEHT, NpuHUMaeTcs 3a 100 % % .
HOMWHanbHOro MomeHTa 3/]
U1-30 BbIx04HOM KPYTALLMIA MOMEHT, NpUHUMaeTcs 3a 100 % % .
HOMWHasIbHOrO MoMeHTa O[]
U1-31 BbixoAHO KpYTALLMIA MOMEHT NPU HOMUHanNbHOM Toke MY | % .
U1-32 BepxHuii npegen KpyTALLEro MOMEHTA, paBHbIii % .
HOMMWHanbHomy Toky MY
U1-33 LieneBoe HanpsikeHue pexuma U/f pasgenenus B .
U1-34 BbixogHoe HanpsbxeHue pexxuma U/f pasaenenuns B .
U1-35, U1-36 Peseps - 0
U1-37 Llenesoe HanpsixeHne AO1 B .
U1-38 Lienesoe HanpskeHne AO2 B .
U1-39 Crartyc pabotbl M4: - .
0: OcTtaHoB
1: Bnepen
2: Hasap
3: Ownbka
U1-40 Owwbka no Toky M4 .
U1-41 OcraBLueecsi Bpems npoLecca .
U1-42 Tok BXoAsiLLEN NMHWUM NEPEMEHHOIO ToKa A o
U1-43 Bpewms Tekywen ctynenn MK - 0
U1-46 ObpaTHas cBA3b 3HKoAepa - .
u1-47 CymmapHasi HapaboTka B Yacax (CyMMapHoe BpeMsi Y .
paboTbl =
U1-47 + U1-48)
U1-48 CymmapHasi HapaboTka B MUHYTax (CyMMapHOe Bpemst MuH .
paboTbl =
U1-47 + U1-48)
U1-50 TemnepaTtypa anekTpoasuratens °C 0
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maBa 7. YnpaBneHue no KOMMyHUKauMoHHOMY npoTtokony Modbus RTU

MpeobpasoBatenn uyactotbl cepun INPRIME MX nopaepxuBatot
CTaHAapTHbIA KOMMYHMKaUMOHHBIM npoTokon Modbus RTU. C nomoubto
KoHTponnepa unu NK MoXHO ynpaensTb YCTPOMCTBOM, a Takke W BbIMOMHATbL
MOHWUTOPVHI napameTpoB. [lpexge, 4eM wncnonb3oBaTb COEAVMHEHME MO0
npoTtokony Modbus RTU, osHakombTecb co cnegyiowen mHdopmauuen o
Ge3onacHoCTy.

Korga ynpaBneHue yCTpOWCTBOM MfaBHOrO Mycka MPOW3BOAMUTCS
OWCTaHUMOHHO, ybeautechb, 4To Bbl cobniogaete TexHuky 6e3onacHocTw.
O6s3aTenbHO coobLnTe NepcoHany, nvetoLlemMy AOCTyn K npeobpasoBaTento
4YacTOTbl, YTO OHO MOXET ObITb 3anyLLeHo B NoOo MOMEHT.

— B oaHHOM rnaee Bce 3Ha4YeHUs ¢ MHAEKCOM «hy» NokasbiBaloT, YTO
— baHHOe 3Ha4dYeHue YyKa3aHO B LecTHaguaTepuyHon cucteme

=] cuucnenus (hex). Ecnu uigekca HeT, 3HAa4UT, 3HaYEHUE yKasaHo B
[ecATUYHON cucTeme cuncrienus (dec).

Cepusa INPRIME MX nmeet aBa ceTeBbIx pexuma: pexum Master/Slave n
pexvm Master/Slaves.

NNK

RS232

RS485
/

RS485

Puc. 7.1 CeTeBoli pexum Master/Slave



Intﬂ(nfz][n:n] [nfnlﬁqﬂ r;tni]

PucyHok 7.2 — CeTeBol pexum Master/Slaves

HacTpoiikv napameTpoB CBSi3V BbINOMHAETCA B OYHKUUOHAILHOU 2pyrne
P8.

7.1 CTpykTypa coobLieHus

MpoTtokon Modbus BkntoyaeT Asa Buaa pexvmMa nepegaym (pexum RTU 1
ASCII), INPRIME MX nopgepxvBaeT Tornbko pexum RTU, cooTBeTCTBYIOWME
OaHHble cnegyowme:

GanTbl: 1 cTapToBbIA BUT, 8 GUTOB AAHHbLIX, KOHTPOSBHBLIN BUT N KOHEYHbIN
6uT. Mpn Hanu4mMn NnpoBepoyHoro 6uta 1 GUT NPOBEPKN YETHOCTU/HEYETHOCTU U
1 koHeuHbI 6uT. Korga Ut YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX BuTa.

CTAPTOBbIN BUT MPOBEPOYHbLIN KOHEYHbIN
BUT BUT BUT

B pexxvme RTU coobLueHve Bceraa UMeeT HTEpBan BPEMEH Nepeaayu He
MeHee 3,5 GaviToB B Hauane. CTpykTypa coolLLeHUI (3anpoc/oTBET) nepeaeTcs
B CriepyloLlemM Nopsiake: aapec MalluHbl, KoL KOMaHabl KOMOUHaLWK, AaHHbIe
n koHTponbHoe crnoBo CRC. Mepepaya kaxporo GaiTa ocyllecTBnsieTcst B
LwecTHaauaTepuyHom copmate. dopmaT AaHHbIX CreayoLwuii:

®dopmat nepeaaum gaHHbix Modbus RTU

CrapT-6ut Anpec Peructp [JaHHble I'ngaegka Cron-Gut

1. [Ona onpegeneHuss Havana cooGLleHUs ucnonb3yeTcs rnaysa
NPOAOIKUTENBHOCTLIO HE MeHee 3,5 cumBonos (14 6uT).

2. Ecnu naysa npu nepepave coobweHusi 6onee yem 1,5 cumBona (6
6uT), TO AaHHOE COOBLLEHNE CYMTAETCA OLLMBOYHBIM.



Tabnuua 7.1 — CTaHgapTHas CTpyKTypa coobLeHust RTU:

START T1-T2-T3-T4 (Bpems nepefaum 3,5 Gavita)
SLAVE ADDR Apnpec cBssn: 1 ~ 247
CMD 03H: yTeHne napameTpoOB NOAYMHEHHOTO YCTPOUCTBA;
06H: 3an1cb napameTpoB NOAYMHEHHOTO YCTPOMUCTBA
DATA(N-1) [aHHble: rpynna napameTpa, Homep napameTpa, 3HadeHue
napameTtpa
DATA(N-2)
DATAO

CRC CHK ctapuwero paspsiga | lNpoepka 3Ha4yeHus: CRC
CRC CHK mnapwero paspsga

END T1-T2-T3-T4 (8Bpems nepenaun 3,5 6air)

MpoBepka gaHHbIX CRC ncnonb3yeTcs Ans npoBepkn 6akToB COOBLLEHMS.
Mpumep uteHna napamertpa P0-03 (BekTopHOe ynpaBieHue):
3anpoc: [01][03][F0][03][00][02][07][0B]

Ortsert: [01][03][04][00][00][00][00][FA][33],

Fpe:

FO 03 — appec P0-03

00 02 — konM4ecTBO YNTaeMbIx NapameTpos (2)

00 00 — 3HaueHue P0-03 (BEKTOPHbLIN pexum)

7.2 OnpepeneHune agpeca nepeaayu AaHHbIX

Apec peructpa COCTaBMsSIETCA Ha OCHOBE HOMepa rpynnbl U HoMepa
napamertpa:

Tabnuua 7.2 — Agpeca nepefayv AaHHbIX

Mpynna napameTpoB Peructp 3anuck B RAM
PO-PE O0xFO00-0XPEPF 0x0000-0x0EPF
AO-AF OXAO00-OXAPFF 0x4000-0x4PFF
BO-BF 0xB000-0xBPPF 0x5000-0x5PPF
CO-CF 0xC000-0xCPPF 0x6000—-0x6PPF
uo-u1 0X70xx—0X71xx -

Hanpumep, gna P04-12 peructp 6ypet 0xF40C, roe F4 npencrtaBnser
Homep rpynnbl P04; OC npeacTaBnsieT WecTHaauaTepuyHblii doopmat yucna
Homepa napameTpa 12 B rpynne P04.

Ona napametpa A3-22 pernctpom 6yaet 0xA316, roe A3 npeacraenset
cobort Homep rpynnbl AO03; 16 nNpeacTaBnseT LecTHaaLaTepuyHbii oopmar
yncna Homepa napameTpa 22 B rpynne A03.



Ons npumepa B Tabnuue 7.3 nokasaH nepeBoj BCex NapameTpoB rpynnbl
PO B agpeca peructpos Modbus.

Tabnuua 7.3 — Tabnuua cooTBETCTBMSA afpeCoB NapameTpoB

DYHKUMOHANbHbIN Appec ®YHKLUNOHaNbHbIA Anpec DyHKUMOHaNbHbIN Appec
Kon Modbus Kop Modbus Kop Modbus

P0-00 FO00 P0-01 F001 P0-02 F002
P0-03 F003 P0-04 F004 P0-05 F005
P0-06 F006 P0-07 F007 P0-08 F008
P0-09 F009 PO-10 FOOA PO-11 FO0B
P0O-13 FOOD PO-14 FOOE PO-15 FOOF
P0-16 F010 PO-17 FO11 P0-18 FO12
P0-19 F013 P0-20 F014 P0-21 FO15
P0-22 FO16 P0O-23 FO17 P0-24 FO18
P0-25 F019 PO0-26 FO1A P0-27 FO1B
P0-28 Fo1C P0-29 FO1D

Mockoneky EEPROM 4acTo nepesanucbiBaeTcsi, 3TO COKpallaeT Cpok
cnyx6el EEPROM; pansa HekoTopbiX MapamMeTpoB €CTb BO3MOXHOCTb
3anvcblBaTh 3Ha4YeHUs B onepaTuBHyto namsatTe RAM. K aToi pyHKUMM MOXHO
nonacTb TOMbKO MyTEM W3MEHeHUs CTapllero paspsiga COOTBETCTBYHOLLEro
kopoBoro agpeca ¢ F Ha 0 (ansa rpynn P), c AHa 4 (anarpynn A),cBHa5uc
C Ha 6 (cm. Tabnuuy 7.2).

— pynna U — Tonbko Ans yteHnsa HekoTopble napameTpbl HEMNb3s
= | 13MeHATb npu pabotatowem Y. lMpu nM3MeHeHWM napameTpoB

_— Koda (pyHKLl,VIM cneanyet TakkKe ydYuTbiBaTb AuManasoH HaCTpOVIKM
napameTpos, eanHULbl UIBMEPEHUS.

7.3 Tabnuubl perucTpoB CBA3MN

Tabnuua 7.4 —NapameTpbl MOHUTOPYHra

Apnpec EavHuubl
(HEX) MapameTtp namepeHms Hoctyn Onucanue
0x1000 YcraBka no cssisn 0.01% YreHue/3anmuch -10000...10000
(-100.00 %...
100.00 %)
0x9000 YacToTa ycTtaBku 0.01Ty Yrenwne/3anucb 0 y...P0-14 (makc.
no cBsA3n yacToTa)
0x1001 BapaHHas yacToTa 0.01 Ty Tonbko YTeHne LleneBas yactoTta
ynpaBneHus
0x1002 Pabouas vyactota 0.011y Tonbko YTeHWe dakTnyeckasi
BbIXOAHast YacToTa
0x1003 HanpsikeHue wuHel | 0.1 B Tonbko YTeHne HanpsixeHue Ha
DC KOHAeHcaTopax
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0x1004 BbixogHoe 0.1B Tonbko YTeHne HanpsixeHue Ha
HanpsbkeHvne knemmax UN/W
0x1005 BbixoaHoM Tok 0.1A Tonbko YteHne Tok gBuraTens
0x1006 BbixopHast 0.1 kBt Tonbko YTeHne MoTtpebnsiemas
MOLLIHOCTb MOLLIHOCTb
0x1007 CraTyc undpoBbIx — Tonbko YTeHne ButoBas macka
BXOA0B (DI1-DI4)
0x1008 CraTyc undpoBbIx — Tonbko YTeHne Butosas macka
BbIXOA0B (Pene R, T, FM)
0x1009 PID ycraBka — Tonbko yTeHne B3agaHHoe 3HaveHne
PID
0x100A PID obpatHas — Tonbko YTeHne Tekyluee 3Ha4yeHne
CBA3b obpaTHo cBaA3n
0x100B Hanpsbkenune All 0.01B Tonbko YTeHne Mocne kanubposku
0x100C Hanpskenne Al2 0.01B Tonbko YTeHne Mocne kanubpoBku
0x100D Hanpspkesne AOL 0.01B Tonbko YTeHne TekyLuee 3HayeHne
aHaroroBoro BbIxoga
0x100E Tekywmit atan MK | — Tonbko YTeHue AKTUBHbIV iar
MHOTOCTYMeH4aToro
pexvva
0x100F CkopocTb 06/MyH Tonbko YTeHve PacuyeTHble 060poThbI
fABuratens
0x1010 CueTunk — Tonbko YTeHne 3HaueHMe cyeTymka
VIMMyTbCOB
0x1012 CKopocTb Mo 01Ty Tonbko YTeHne dakTueckas
obpaTHoii cBA3N yacToTa c JaTtyuka
0x1013 OcraBlueecs 0.1 MvH Tonbko YTeHue [Ansa TaimMepHbIX
Bpems paboTbl YHKLMIA
0x1014 Hanpsixkenne All 0.001B Tonbko uYTeHue 3HaueHue oo
(Ao kanubpoBkw) KanubpoBku
0x1015 Hanpsixenne Al2 0.001B Tonbko YTeHVe 3HauyeHue no
(oo kanuGpoBkw) KanubpoBku
0x1016 JnHeiiHasn 1 mM/MuH Tonbko YTeHve [insi KOHBeWepHbIX
CKOpPOCTb cuctem
0x1017 CKOpOCTb Harpy3ku Monb3oBaTenbckue Tonbko YTeHne Hactpansaetcsa B
P7-31
0x1018 Bpewmsic 1 MUH Tonbko YTeHne O6Lwas HapaboTka
BKITIOYEHMUS
nuTaHust
0x1019 Bpewms TekyLiero 0.1 MuH Tonbko YTeHne C MomeHTa nycka
ceaHca paboTbl
0x101A | YacTtoTa BXOAHbBIX 1ry Tonbko YTeHne AnbTepHaTUBHbIN
NMNyNbLCOB BapuaHT U1-16
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0x101B OcHoBHas yacToTa 0.011y Tonbko uTeHne [Ansi CNoXHbIX

(A) pexumMoB
0x101C BcnomoratensHas 0.01y Tonbko YTeHne NS CNoXHbIX
YactoTa (B) pexvmMoB
0x101D Llenesoit MOMeHT 0.1% Tonbko YTeHne 100 % =
HOMVHarbHbIN
MOMEHT ABUraTensi
O0x101E BbixoaHoi momeHT | 0.1 % TonbKo YTeHne 100% =
HOMVHarbHbIN
MOMEHT ABUraTensi
O0x101F BbixoaHoi momeHT | 0.1 % TonbKo YTeHne 100% =
HOMVHasbHbIN TOK
npeo6pa3soBartens
0x1020 OrpaHuyeHvie 0.1% Tonbko YTeHne 100% =
MOMeHTa HOMMHaIbHbIA TOK
npeo6pa3soBartens
0x1021 Lienesoe 1B Tonbko YTeHue [ns cneumanbHbIx
HanpsbkeHue U/f pexumos
pasaenexus
0x1022 BbixogHoe 1B Tonbko YTeHue [ns cneumanbHbIx
HanpsbkeHue U/f pexumos
pasaenenus
0x1025 Bxoa AnuHbl — Tonbko YTeHune ana
NO3ULIMOHNPOBaHUSI
0x1026 Hanpsixenne AO2 0.01B Tonbko yTeHne TekyLuee 3HayeHne
aHaroroBoro BbIxoaa
0x1027 Cratyc — Tonbko YTeHne CocrosiHue MY
npeoGpa3oBaTens
0x1028 TekyLiee cobbiTne — Tonbko YTeHue Kop nocnepgHero
cobbITusA

Mpumep 1: YTteHune paboyel YacToTbl NEPBOro YCTPONCTBA:

0x01 0x03 0x10 0x02 0x00 0x01 0x21 OxOA,

0x10 0x02 — apgpec napameTpa paboyen 4acToThbl,

0x00 0x01 — 3Ha4eHue gaHHbIx (0001),

0x21 OxOA — KoHTponbHOe 3Ha4yeHne CRC.

Mpuvep 2: OpHOBpPEMEHHOE YTEHME HaMpPSHKEHUS! LUWHBI, BbIXOLHOTO
HanpshXeHWs 1 BbIXOAHOro TOKa NepBOro yCTPoncTBa:

0x01 0x03 0x10 0x03 0x00 0x03 — CRC KOHTPOSbHOE 3HaYeHne, 3Ha4YeHne
AaHHbIX aHanornyHo npumepy 1.

dopmaT gaHHbIX:

MpoueHTHbIe 3Ha4veHus (0x1000): 10000 = 100.00 %,

YacToTHble AaHHble: oTHocuTenbHo PO-14 (Makc. yactoTa),

MomeHTHbIE AaHHbIe: OTHOCUTENbHO P3-21/P3-23 (HOMUHarbHbIE 3HAYEHNUS).

HacTpoiika BbIxonoB:

[Onsa ynpaBneHuss uMdpoBbiMK Bbixodamu yeped Modbus — HasHauuTb
dyHKUMIO 16.

[na ynpaBneHns aHanorosbiMy Bbixogamu yepes Modbus — HasHaunTb
yHKLMIO 7.



Tabnwuua 7.5 — YnpaBneHue nyckom 1 octaHoBom Y (3anuck)

Apnpec (HEX) Komanpga (HEX) Onucanue
0x2000 0001 Mpsimoi nyck

0002 PeBepcHbilii myck
0003 MpsiMoit TonykoBbIv pexum (Jog)
0004 PeBepcHbI TONYKOBBIV pexum (Jog)
0005 OcTaHoB No MHepLwn
0006 TopmoxeHue ¢ 3aMeaneHmem
0007 C6poc oLmbku
0008 C6poc ownbky (TOMbKO B pexume ynpasneHus no

Modbus)

Tabnuua 7.6 — CoctosiHve MY (Tonbko YTeHune)

Appec (HEX) 3HaueHue (HEX) CocTosiHue
0x3000 0001 Mpsimoe BpalleHne
0002 Pesepc
0003 OcraHos
Tabnuua 7.7 — YnpasneHue uncpoBbIMU BbIXOAAMU (TOSNBKO 3anucb)
Appec (HEX) Bur Bbixog
0x2001 But0 Ynpaenenve Pene T
But1 Ynpaenexvue FM
But2 Ynpasnenve Pene R

Ta6nuua 7.8 — YnpasneHue aHanorosbiMU Bbixofamu (TOMbKO 3anuch)

Apnpec (HEX) Awnana3soH (HEX) CooTBeTCcTBME
0x2002 (AO1) 0x0000-0x7FFF 0-100 %
0x2003 (AO1) 0x0000-0x7FFF 0-100 %

Tabnuua 7.9 — >KypHan cobbiTuil npeobpasoBaTens (YTeHUE)

Anpec (HEX) Kop owm6ku (HEX) Tuvn ownbku
0x8000 0000 HeT owwmbku
0004 Meperpy3ka no Toky nNpu pasroHe
0005 Meperpyska no Toky Npy TOPMOXEHUN
0006 Meperpy3ka Mo ToKy Ha NOCTOSIHHOMN CKOPOCTW
0007 Meperpyska no ToKy Npy OCTaHOBKe
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0008 MepeHanpsikeHne Npy pasroHe

0009 MepeHanpsixeHve Npy TOPMOXEHUN

000A MepeHanpshxeHne Ha NOCTOSIHHOW CKOPOCTN
000B MepeHanpsixeHve Npy OCTaHOBKe

000C Hun3koe HanpseHne nuTaHusa

000D Meperpy3ka npeobpasosatens

000E Meperpyska asuratens

000F Meperpes mogyns

0011 Owwmbka oBHapyxeHus Toka

0014 K3 Ha semnio

0015 Owmbka naeHTUdMKaLmW anekTpogsuraTens
0017 O6pbIB hasbl Ha Bxoae

0018 O6pbIB ha3sbl Ha BbIxoae

0019 Owwnbka YTeHusi/3anucn EEPROM

001A MpeBbILEHO KONMYECTBO NOMLITOK BBOAA Napons
001B Owwnbka casian

001C BHelwHss owwnbka

001D [MpeBbILWEHO OTKNOHEHNE CKOPOCTU

001E Mornb3oBaTenbckasi owmbka 1

001F Monb3oBaTenbckas owwmbka 2

0020 MoTeps NMA-06paTHOM cBSI3N Npu paboTte
0021 AnnapaTHoe orpaHuyeHue Toka

0022 MoTeps Harpysku

0023 Meperpy3ka TOPMO3HOrO pesnctopa

0024 HeucnpaBHOCTb KOHTakTOpa

0025 WcTekno 3apgaHHoe Bpemsi paboTbl

0027 [oCTUTHYTO BpPEMS HenpepbIBHOW paboTbl
0028 [ocTturHyto cymmapHoe Bpemsi paboTbl
0029 VcTekno Bpems C BKITIOYEHUSI NUTaHWS
002B MpeBblleHne ckopocTy ABuraTens

002 F Owwnbka coeanHeHus master-slave

Mpwu owmnbkax ces3u:

. YteHue: Bo3BpaLLaeT agpec 0x83XX

. 3anucb: Bo3BpaLyaeT agpec 0x86XX
Mpumep komaHAbI Nycka (NpPAMoe BpalyeHue):
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[01][06][20][00][00][01][CRC]
Appec 0x01, 3anucb 3HadYeHust 0x0001 no agpecy 0x2000.

FnaBa 8. Coo6LeHnsi 0 COCTOsIHUM NpeoGpa3oBaTens YacToTbl

Mocne BO3HUKHOBEHMSA cobbiTusa MY peanuayeT yHKUMIO 3aLUMThI
oTobpaxaeT koA Ha gucnnee naHenu ynpaenewus. [lonb3oBaTtenb MoOXeT
onpefenutb TN cobbiTUsi, NpoaHanM3MpPoBaTh MPUYMHBI W BbIMOSHUTL MOUCK
1 yCTpaHeHue B COOTBETCTBUM Tabnuvuen 8.1. Ecnu HemcnpaBHOCTb HE MOXET
6bITb YCTpaHeHa cunamu nonb3oBaTens, crneayet obpaTtuTbCsl B TEXHUYECKYHO

nopaepxky «MHcrapt».

Mpy BO3HWKHOBEHUM OLINGOK, CBSA3AHHBIX C MPEBbILEHNEM
Toka wunu Hanpsbkenust (Err01-Errl5, Err20, Err23, Err29, Err33)
3anpelyaeTcs BO306HOBNSATbL paboTy [0 YCTPaHEHUst MNpUYUHBI
BO3HUKHOBEHWS HEUCNPABHOCTU UMW He paHee, YeM Yepes 10 MUHYT
nocre BO3HUKHOBEHWS OLLMOKN.

Tabnuua 8.1 — XypHan cobbituin cepum INPRIME MX

CobbiTue

Meperpyaka
CMNoBOro Moaynsa
m

Meperpy3aka no Toky
npu pasroHe

Kop
Err01

Err04

Bo3MOXHble NPUYNHBI

+ K3 Ha Bbixoge M4

* Kabenb mexay M4 un
aneKkTpoaBuraTenem
CIULLKOM OTMMHHbIN

» Moaynb neperpet

+ OcnabneHbl kneMMHble
coeauHeHns

» Cunosas nnata
HeucrnpasHa.

« Mnata ynpaenexus
HeucrnpasHa.

+ Cunosoii moayrnb
HeucrnpaseH.

* K3 Ha 3emnio

+ Bpems pasroHa crnvkom
marno

* 3HaueHne py4Horo
YBEMNUYEHUS MOMEHTa Unn
xapaKkTepucTuKa cKanspHoro
yrnpaBrneHnst He NoAXOAsT
NSt JaHHbIX YCIIOBUM
paboTbl

* Huskoe BxogHoe
HanpsbxeHue.

« MonbliTka 3anycka

npu BpaLLatoLemcst
anekTpoasuratene ¢
Cnuwkom Gonbluas
Harpyska Ha
anekTpoABuUraTenb npu
paaroHe

* MowwocTb MY cnuwkom
Marna Ans JaHHOW Harpysku

Mepb! ycTpaHeHus

* YCTPaHWTb BHELLHIOW
HeucrnpaBHOCTb

* YCTaHOBWTb BbIXOAHOW Apoccenb
wnu puneTp

« MNpoBepnTb TEMNepaTypy
okpy»atoLLeit cpefbl, paboTy
BEHTUNSATOPA OXNaXaeHus n
BbINOSIHUTL OCMOTP paauaTopa
OXNaXaeHus Ha npeameT
3anbINeHHOCTU.

* BbINONHUTBL NPOTSKKY KNEMMHbIX
COeAVHEHWIA.

*O6paTnTECh B CEPBUCHBIA LIEHTP

* YCTpaHUTb BHELLHIOWD
HencnpaBHOCTb

* YBenuuuTb Bpems pasroHa

* A3MeHUTb 3HaueHne nnu
XapaKTepUCTUKY CKansipHoro
ynpaBneHus

+ OTperynupoBaTb BXOAHOE
HanpsixeHve

* BbibpaTb pexum KOHTPOJIsi CKOPOCTU
vnu 3anyckatb M4 Tonbko nocne
MOMHOI OCTAHOBKW 3nekTpoaBUraTens
* CHU3UTb Harpysky.

« YctaHoBuTb MY 6onbLueit MoLHOCTH



Meperpyakano Toky | Err05 | « 3amblkaHue Ha 3eMmo UK | * YCTPaHUTb BHELLIHUE HEUCTIPABHOCTN
npu 3ameaneHun K3 B BbIXOAHOM Lenu MY * BbInonHuTb naeHTUdmnkaumio
* HeBepHble napameTpbl napaMeTpoB ABUraTens
ABvratens * YBenniUTb BpeMsi TOPMOXKEHNSI
+ Cnuwwkom KopoTkoe Bpemsi | « MpoBepuTb NapameTpbl ceTM
TOPMOXEHUSI * VckniounTb yBENMYeHne Harpysku
* Huskoe BxogHoe * YCTaHOBUTL TOPMO3HO MOAYIb U
HanpsbkeHne pesuctop
+ Pe3koe yBenunuexue
Harpysku np1 TOpMOXeHUM
+ OTCyTCTBME TOPMO3HOTO
MOZyns 1 pesucTopa
Meperpyaka no Err06 | « 3amblkaHue Ha 3eMmio Unu | * YCTpaHWUTb BHELLIHUE HEUCTIPABHOCTN
TOKY B pexume K3 B BbIxoaHO Lenu MY « MpoBepuTtb NapameTpbl 1
NOCTOSIHHOW * HeBepHble napameTpbl naeHTUdMKaLMIO ABMraTens
cKkopocTu ABuratens « MpoBepuTb NapameTpbl ceTH *
* Huskoe BxogHoe MckniounTb yBenuyeHne Harpysku
HanpsbkeHvne * Boibpatb MY 6onbLuei MoLHOCTH
* Peskoe yBenunyexune
Harpy3aku Bo Bpemsi paboTbl
* MowHocTtb MY
HepocTaTouHa
MepeHanpsbkeHne Err08 | « CrimLLKOM BbICOKOE « MpoBepuTL NapameTpbl ceT!
npu pasroHe BXO[HOE HanpshxeHue * YCTpaHUTb BHeLLHee BO3aeiicTBue
* Bbicokas nHepuus WNW yCTaHOBUTL TOPMO3HOW Pe3ncTop
Harpysku * YBEnuuuTL Bpems pasroHa
+ CnnLLKOM KOpOTKOE BpeMsi | * YCTaHOBUTb TOPMO3HOM MOZYIb 1
pasroHa pesuctop
+ OTCyTCTBME TOPMO3HOTO « MpoBepuTb NapameTpbl 1
Moayna 1 pesuctopa naeHTUdMKaLMIio ABvraTens
* HeBepHble napameTpsbl
ABvratens
MepeHanpspkeHne Err09 | « CrmiukoM BbiCOKoe « MpoBepuTb NapameTpbl ceTn
npu 3aMeaneHnm BXO[HOE HanpshXeHue * YCTpaHuUTb BHeLLHee BO3aeiicTBre
* Beicokas nHepuus W1 yCTaHOBUTL TOPMO3HO pe3ncTop
Harpysku * YBenniuTb BpeMmsi TOPMOXKEHNSI
+ CnnLLKOM KOPOTKOE BpeMsi | * YCTaHOBUTb TOPMO3HOM MOZYIb 1
TOPMOXEHUSI pesuctop
+ OTCcyTCTBME TOPMO3HOTO
Moaynsa 1 peanctopa
Mepenanpspkenne B | Errl0 | « Cnvwkom Beicokoe « MNpoBepuTb NapameTpbl cETM

pexvve MOCTOSIHHOW
CKopocTn

BXOAHOE HanpsikeHue
* Buicokasi uHepumst
Harpysku

* YCTpaHuTb BHELLHee BO3eNCTBIe
VI yCTAaHOBUTb TOPMO3HOW pe3ncTop
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MoHwxkeHHoe Errl2 | - OTcyTCTBUE NUTaHUA * COpocHTb oLLMBKY
HanpsbkeHue Ha 3MT » BxogHoe HanpskeHve « MNpoBepuTb NapameTpbl ceTM
MY BHe ponycTumoro * O6paTuTbCs B TEXNOAAESPKKY
[AuanasoHa
* HecrabunbHoe
HanpsbkeHue WinHbl 3MT
* HeucnpasHocTb
BbINPSIMATENBHOTO MOCTa
unm 6ycbepHoro pesuctopa
» HeuncnpasHocTb cunoson
nnatbl
* HencnpaBHoOCTbL 3BeHa
NOCTOSIHHOTO TOKa
BCNe/ACTBIE HEOAHOKPaTHOMN
rieperpysKm rno Toky
Meperpy3ka N4 Errl3 | « Cnukom Bbicokas * CHU3MTb Harpysky, NPOBEPUTL
Harpyska unu 3aknmHuBaHue | ABUratenb U MexaHuky
nBurartens * BbiGpatb MY GonblLueit MOLWHOCTH
* MowHocTb MY
HepocTaTouHa
Meperpyaka Errl4 | - HeBepHas HacTpomka « HactpouTtb napametp P9-01
anekTpoasuratens napametpa 3aluTbl * CHW31Tb Harpysky, NpoBepuUTL
psuratens (P9-01) asurarens
+ CnnLwKoM BblCOKast * BbiGpatb MY GonblLueit MOLWHOCTH
Harpyska unu 3akrimHmBaHue
* MowHocTb MY
HeJocTaTouHa
Meperpes cunosoro Errl5 | « Bbicokas Temnepatypa » OBecneunTb oxnaxaeHne
moaynsa M4y oKpyxatoLen cpeapl * MpouncTuTL BO3AYX0BOA,
« 3acopeHve Bo3ayxoBoaa * 3aMeHuTb BEHTUNSTOP/
* HencnpasHocTb TepmopesuncTop/Mozyrb
BEHTUNsITOpa
« MoBpexaeHue
TepmMopesncTopa Moaynsi
« Mospexaexne moayns MY
Owwmbka namepenus | Errl7 | » HeHapexHoe coeavHeHve « MNpoBepuTb CoeanHeHNs
TOKa BHYTpeHHen nposoaku MY * 3aMeHUTb AaTumkv
» HeucnpaBHoCTb AaTunka * OBpaTUTLCS B TEXMOAOEPXKKY
Toka
+ Owmbka OCHOBHOW Unn
nnatbl ynpaBneHus
Kopotkoe Err20 | - K3 gBuratens Ha 3emnio « 3ameHunTb kabenb unu geuratens
3aMblkaHVe Ha
3emro
Owwmbka sHkodepa Err22 | < lMNoTeps cBAsn C « MpoBepuTb coeanHeHnst
3HKOZIEPOM * 3amMeHUTb JaTumk
* O6paTUTLCS B TEXMOAOEPXKKY
O6peIB hasbl Ha Err23 | « HecummeTpusi BXOOHOMO « MpoBepuTb BXOAHYIO Lienb

BXOZe

HanpspkeHus

» HeuncnpaBHocTb cunoson
nnatbl

+ Cunosoi Moaynb
HeucnpaeeH

» OBpaTuUTLCS B TEXMOAAEPKKY
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O6pbIB hasbl Ha Err24 | - MNoBpexpaeHue kabens MNY- | « Yctpanute 06pbiB
BbIXOAE ABuratenb « MpoBepuTb 06MOTKY ABUraTens
+ HecmmeTpus BeixogHoro |+ O6paTUTLCS B TEXMOAAEPKKY
HanpsbkeHUst
* HencnpasHoCTb cunosoii
nnatbl/mMmoayns
Owmbka YteHus/ Err25 | - MNoBpexaeHue ymna * 3aMeHUTb OCHOBHYIO nnaTy
3anucn EEPROM EEPROM
Owmbka Modbus Err27 | « HencnpasHocTb MK/ « Mposeputb nogkmnioyeHune MK
RTU apanTtepa « MpoBepuTtb NnapameTpsl P8
» O6pbIB CBA3N
* HeBepHble napameTpbl
rpynnsl P8
BHelwHsis owmbka Err28 | « CurHan aBapum yepes « C6pocutb owmbky
unbpoBOI BXOA,
MpesblweHve Err29 | < Cnvwkom Tskenas * YBennuuTL Bpems pasroHa/
OTKITOHEHUs Harpy3ska + KOpoTKoe Bpemsi | 3ameaneHus
CKOpPOCTU pasroHa * Hactponte P9-31/P9-32
* HeBepHble napameTpbl
P9-31/P9-32
Monb3oBaTenbckas Err30 | « CurHan yepes umcpoBoii « C6pocuTb owmdKy
owwnbka 1 BXOA
Monb3oBaTenbckas Err31 | « CurHan vyepes umcpoBoii « C6pocuTb oLwmdKy
olwmbka 2 BX0OA
Moteps MNA- Err32 | « 3HaueHue obpaTHoli cBs3n | * [poBepuTb AATUUK UMN U3MEHUTD
obpaTHou cBsi3u <napameTpa PA-13 PA-13
OrpaHuyeHune Toka Err33 | « lNeperpy3ka/3aknuHuBanue | * YBenuuuTb MolyHocTb MY
+ Cnmwkom KopoTkoe Bpems | « HacTpouTtb Bpems pasroHa
pasroHa
XonocToi xon, Err34 | - CpabaTbiBaHve 3aLmThl * COPOCUTL UNM USMEHUTB YCIOBUS
no P9-28-P9-30 0BHapyxeHus
HecrabunbHocTb Er35 | < HanpsbkeHve BHe » CTabununanpoBaTb HanpsikeHue
nuTaHus AvanasoHa * YBennuuTb MHTEepBarbl Mexay
* YacTble BodeHms/ uvKnamm
BbIKIIOYEHUS
Ouwwmbka Err37 | « Owwnbka cBsisn DSP- * 3aMeHUTb OCHOBHYIO MnaTy
COXpaHeHus EEPROM
napameTpoB
Meperpes 3 Err38 | « TemnepaTypa npesbicuna | * [poBeputb MexaHU4eckyto YacTb O

yctaeky B P9-36

« Meperpyska gsuratens

« Mnoxoe oxnaxnaexve
(3arpsizHeHue, nonomka
BEHTUNSITOpa)

« Beicokas Temnepatypa
oKpy»xatoLLeii cpeab!

* 3aHmKeHHas YacToTa npu
AnuTenbHol pabote

+ O6pbIB/KOPOTKOE
3aMblkaHWe B Lienu Jatumka
* HencnpaBHocTb camoro
TEPMOPE3NCTOPa/HEBEPHbIN

* OLeHNTb YCMOBUS OXINaXAEHUS!

« MNpoBepuTb Lenb AaTtynka PTC

* Y6eanTbCs B MpaBUIibHOCTN
napameTpos N4

« MpoaHanuanposaTk pexum paboTsl
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TN gatyunka B HECTpQI;IKaX

+ Mnoxon KOHTaKT B
KNEMMHO Konoake

24 B Ha Bxogax STO

MNpesbieHne Err39 | - Tekyuwee Bpems npe- « Cbpocutb
TEKyLLEro BpeMeHmn BbICUNO ycTaBky B P7-38
paboTbl
Mpesblwexve Err40 | « HakonnexHoe Bpems * C6pocuTb MM OBHYNNTL CHETUMNK
CyMMapHoro npeBbICUIO ycTaBky B P7-20
BpEMeHM paboTbl
Mepekntoyenve Errd2 | - MNepekntoyeHune asuratens | « OcyLlecTBUTb NepeknoyeHne
nAsuratenen Bo Yepes KrneMmbl BO BpeMmsi [BUraTensi Nocne oTKIoYeHNst
Bpemsi paboTbl paGoTbl nuTaHus
O6pbIB CBS3N Err46 | « He HacTpoeHo Benyliee « HactpouTb BeayLee yCTpOIiCTBO 1
Master-Slave YCTPOWCTBO cOpocuTb OLINGBKY
» Owwubka nuHuM cesaau/ « MpoBeputsb kabenb 1 napameTpsl P8
napameTtpos P8
AxomanbHas Err47 | « BoamoxHo, napameTpbl * Bpems cpabaTbiBaHus no
obpaTHast cBsi3b npuratens He 6binn yMon4aHwio Ans napametpa P9-
no CKopocTu npu naeHTUULMpOBaHbI, U 09 coctaBnsieT 5 cekyHa; ecnu
OTKMIOYeHUn SVC OTCYTCTBYeT 3allynTa Ha ycTaHoBmneHo 0 cekyHA, 3Ty oLUMGKy
Ccryyar oLWnBOK, Takux MOXHO OTKIO4UTBL B AnanasoHe ot 0.0
KaK HeNoAKIMoYeHHbI 10 100.0 cekyHA
ABuratens
Owwubka STO Err48 | « OTcyTCTBYET HanpsbkeHue * 3amKkHyTb Lenu +24V - STO1 n

+24V - STO2

INSTART
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MnaBa 9. [lononHuTenbHbIe onuuu
9.1 MNMnaTbl paclumpeHuns

MogyrnbHast KOHCTPYKUMSA MO3BONSET YCTaHOBUTL OAHOBPEMEHHO TPU MnaThbl
pacwupeHus (puc. 9.1) pasHbix Tunos. MnaTbl ycTaHaBNMBalOTCA B MOAYMb
INMX-Ecard, koTopbIii BXOAUT B KOMMMEKT noctasku. [naTbl pacwmpenuns
ABNSIOTCS AOMOMHUTENBbHOW Onuuei, NPoAaloTCsl TOMbKO B KOMMMEKTauum ¢
npeobpasoBatenem 4vactotbl cepun INPRIME MX. CoBmecTMMbl CO BCEM
mogenbHbiM psigom INPRIME MX.

BAXHO!
KoMMyHVKaUMOHHbIE NnaTbl pacluMpeHusi HeAoCTYMHbl B
HekoTopbix Bepcusx MO: npu P7-73 = u01.0 n P7-74 = u02.9.

INMX-1/O-A

Cnot3

INMX-PGI INMX-PG2 INMX-PG3 INMX-PGS INMX-PG6

Cnot1

INMX-TCP/IP INMX- INMX- INMX-DP INMX-
Ethercat Profinet Canopen

Cnot2

PucyHok 9.1 — YcraHoBka nnat B moayne INMX-Ecard
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Tabnuua 9.1 — KpaTkoe onucaHue nnaT paclumpeHust

Cnotu
COOTBETCTBYHOLUIA TUN Onucanue
nnar

Crnot1 INMX-DP

KOoMMYHVKaLMOHHble MnaTa paclumpeHus Ans noaaepxku npotokona Profibus DP.

nnatbl* - cepust nnat y

pacLumMpeHus Ans INMX-Profinet ]

noAnepkK1 MnaTa paclumpexnst Anst NoAaepxku npotokona Profinet.

KOMMYHUKaLMOHHbIX INMX-TCP/IP

MPOTOKOINOB Mnata pacwmpenus Ans nogaepxku npotokona Modbus. TCP/IP.
INMX-Canopen
MnaTa paclumMpeHnst Anst NOAAEPXKM NpoTokona Canopen.
INMX-Ethercat
Mnata paclmpenuns ans nogaepxky npotokona Ethercat.

Cnot 2 INMX-PG1

OHkopAepHble Nnatbl -
cepwusi nnaT pacluMpeHns
NS OCyLLeCTBRNeHNst
BEKTOPHOO yNpaBneHuns ¢
3aMKHYTbIM KOHTYPOM
aneKkTpoABuraTensMu ¢
pa3nnyHO Harpy3Kkow npu
NOMOLLY SHKOIEPOB

Mnata pacwupenus noaaepxusaeT AuddepeHuanbHbIi BXOAHON
curHan A, B, Z (nuHeiHbI apaiiBep) 6e3 BbIXOAHOTO pasaeneHuns no
YactoTam.

HanpsixeHue nutanus aHkoaepa: 5 B/15 B (nepekntodaemoe).

INMX-PG2
Mnata paciumpenus ans abconoTHOro aHKoAepa.
HanpsxeHnne nuTtaHus aHkoaepa: 5B.

INMX-PG3

Mnata paclumpeHrws nogaepxveaet

BXOZHOW CUrHan ¢ OTKpbITbIM KonnekTopom A, B, Z obecneunsaeT
AnddepeHumnanbHbIi BbIXo ¢ koaddurumeHTom aenenust 1:1.
HanpsikeHue nutanus aHkoaepa: 5 B/15 B (nepekntovaemoe).

INMX-PG5

MoanepxvBaeT BBOA CUHYCHO-KOCUHYCHbBIX CUTHamMoB.
DdopmurpoBaHve anddepeHLManbHOro BbIXOAHOTO curHana ¢
[eneHnem 4acToTbl.

MoaxoauT Ans 3aMkHYTOro BEKTOpHOro ynpasneHus (VC)
CUHXPOHHbIX 3EKTpoABUraTeneil.

HanpseHne nutaHus sHkoaepa: 5 B.

IMX-PG6

MpepHasHayeHa Anst paboTsl ¢ pesonbeepom. OcHalleHa
nHTepdeiicom DBI. MNoaxoanT Ans 3aMKHYTOrO BEKTOPHOTO
ynpasnexusi (VC) CUHXPOHHbIX 3neKTpoABuraTenen.
HanpsixeHne nutaHus aHkoaepa: 5 B.

Crnot 3

MnaTa BXOAOB/ BLIXOAOB -
cepus nnaT paclumpeHus
Ana yBenuyeHns
KonuyecTBa BXOA0B/
Bbixozos MY

INMX-1/O-A

Mnata pacwmpenus Bxopos-Bbixoaos INMX-I/O ncnonsayetcs
ANS pacLUMPEHNs CTaHAAPTHBLIX aHarNoroBbIX, ANCKPETHbIX BXOAOB/
BbIXOZ0B.

1 aHanorosbii BxoA (Al3), 2 unpoBbIxX Bbixoaa Y

(Y1, Y2), kneMmbl ANst NOAKIIOYEHNUS AaTYUKOB TemMnepaTypbl
(PT100/PT1000), UCTOYHUK NUTaHUsA 24 B.

*OocTynHbl He Ans Bcex Bepcuii MO: cMm. npumeyanve B 2/1.9. 1.
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9.2 Moaynb INMX-PLC

Mogyne INMX-PLC — 370 nporpaMMupyembli NIOTMYECKUIA KOHTpOMnep
(MJIK), coBMecTuMBbIN € nuHenkol ycTponctB Mitsubishi FX2N, paspaboTtaHHbii
ans 6ecllOoBHON MHTErpauuyM € 4acTOTHbIMM npeobpasoBaTensMn cepun
INPRIME MX. CneumnanuavpoBaHHbIi Habop komana anst MY cokpalyaet
CMNOXHOCTb MPOrpaMMMPOBaHUs 1 NOBbILLAET HaAEXHOCTb CUCTEMBI.

BHewwHuin BUA nokasaH Ha pucyHke 9.2, rabapuTHble pa3mepbl — B Tabnuue
9.2.

PucyHok 9.2 — BHewHui Bua MNITK-moayns

Tabnuua 9.2 — NabaputHble pasmepbl INMX-PLC

FaGapuTtHble pasmepbl, MM

w B r

INMX-PLC 1001 164 35

KoHTponnep obnagaet KOMNIEKCOM MHTEPENCOB A1 MOCTPOEHUS TMOKNX
cucTeM aBTOMaTu3aummM C 4acToTHbIM npeobpasoBatenem. B Tabnuvue 9.3
npeacTaBneHa Aetanu3aumns annapaTHbIX PecypcoB MOAyrs.

Tabnuua 9.3 - OnucaHune annapaTtHbix pecypcoB moayns MK INMX-PLC

Bxoa/Bbixon HasBaHnue KpaTkas xapaktepucTuka
[nckpeTHble BXOAb! X0~X7, X10~X13 12 kaHanos / PNP-NPN / 18-30B
JVcKpeTHble BbIXOAb! YO~Y6 YO, Y1 - TpaH3nCTOpHbIE (OTKPbIThIN

KOnmnekTop),

Y2 (A1.B1), Y3 (A2.B2), Y4 (A3.B3), Y5 (A4.
B4) - 4 peneiHbIX BbIxoaa,
Y6 - 3aHSIT YaCTOTHbIM NpeobpasoBaTenem

AHanorosble Bxofbl All, A2, AI3 3 kaHana / nogaepxusatot 0-10B
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AHanorosblii BbIX0A, AO 1 kaHan / nogaepxusaet 0-10B/0-20mMA

KoMMYyHWKaLMOHHbIe coM1i MopT 3arpy3ku nporpamm MK RS232
nopTbI
P com2 Csi3b /1K ¢ BHELWHWMY yCTpOCTBaMu,

nopaepxka RS485
CkopocTb: 300/600/1200/2400/4800/9600/192
00/38400 6oa

COM3 BHyTpeHHee NCrnonb3oBaHne YacTOTHbIM
npeobpasoBaTtenem
CkopocTb: 300/600/1200/2400/4800/9600/192
00/38400 601

9.3 ®yHKuma STO

CooTBeTCTBME HOpMATUBHLIM cTaHaapTam: IEC 61508-1, IEC 61508-2,
IEC 61508-3, IEC 61508-4, IEC 62061, ISO 13849-1, IEC 61800-5-2.
dyHkuma STO (Safe Torque Off) B npeobpasoBaTtensx 4acToTbl
aBTOMaTUYECKV OTKIIOYAET KPYTALLMIA MOMEHT ABUratens npu cpabatbiBaHuu.
Bo BHyTpeHHeW norvke CyLlecTByeT CurHan OCTaHOBKW, M Korga OH
aKkTuBmMpyeTcs, npeobpasosBartens npekpaliaeT KOMMYTaLUWIO CUIOBbIX KITHOYen
1 npekpaLlaeT BblAavy Toka Ha BbixodHble da3bl UVW. 310 obecneunBaeT
BbICOKW/A  ypoBeHb 0OesonacHOCTM W MpefoTBpallaeT  nosBpexaeHue
obopynoBaHus 1 TpaBMbl nepcoHana. Npu ucnons3osanum MY Heobxoanmo
KOPPEKTHO 3agaBaTtb napameTpbl STO, 4Tobbl 0b6ecneunTb HagexHy paboTy
1N MaKCUMarnbHYHO 3aLLUTY.
Noruka pa6oTtbl STO
CocTosiHusi BxofoB STO 1 COOTBETCTBYIOLLME peakLmu:
+ O6a Bxoga STOl n STO2 pasomkHyTbl: STO aKkTUBMPOBaH,
npeobpa3oBaTtenb O6rnokMpyeTcsi u He paboTaer.
* Tonbko oanH 13 Bxoaos (STO1 unu STO2) pa3omkHyT: npeobpasoBaTtenb
He 3anyckaeTcsi, pukcupyeTcst HemcnpaBHocTb STO.
Owwubkn STO onpegensitoTcsi No 3HaveHuo U1-35:
1 - STO1 oTkmtoYéR;
2 — STO2 OTKIOYEH;
3 - STO1 1 STOZ2 oTKMO4EHbl OJHOBPEMEHHO.
KoHTponbHbI cnucok no nogknioyeHuto STO
1. Y6egutbes, 4To MY MoxeT HopManbHO 3amnyckaTbes 1
OCTaHaBNMBaTbCA.
2. OctaHoBWTb MY, OTKNIOYNTE NUTaHNE 1 U30NNPOBAThL Ero OT CETU.
3. MopgkntounTb uenb STO B COOTBETCTBUM C INIEKTPUYECKON CXEMOMN.
4. lMpoBepuTb NPaBUIbHOCTb NoAkNtoYeHus +24V, COM n akpaHMpoBaHUst
(puc. 9.3)
5. Bkntountb nutaHune M.
6. Mpu oTCyTCTBUM aBapuin BbINOMHUTL NpoBepky STO:
a) laTtb komaHgy «[Tyck» n ybeautbca B HopmanbHon pabote MY.
6) UckyccTBeHHO pazomkHyTb STO1 unm STO2.
B) MpoBepuTb, uto MY dukcnpyet octaHoBKy no STO.
7. Nepesanyctutsb MY 1 ybeantbca B HopmansHol paboTte asuratens.
8. Mpwu paboTatoLem gBuratene aktuemposatb STO u nogTBEpPANUTL



HEME[NIEHHYH0 OCTaHOBKY.
9. CHoBa nepesanyctutb N4 n yéeanTbcs, 4to ABUratens pabotaet
KOPPEKTHO

PucyHok 9.3 — Cxema nogkrntoveHust ans paboTtbl yHkuumn STO

Kputnyeckun BaxHble Tpe6oBaHus 6e3onacHOCTH:

. Bpewmsi cpabaTtbiBaHus 3aWMTHBIX YCTPOWCTB (KHOMOK, pene)
[OIMKHO ObITb He Gonee 250 Mmc.

*  [OnuHa kabens uenu oT MY go BeikntoyaTens (pene, KHOMkKW)
He J0SKHa npeBbillaTth 25 MeTpoB.

. 0O653aTenbHO NPUMEHEHNE 3KPaHMPOBaHHOIO kabensi.

9.4 MNMoBbIilWeHHaA cTeneHb 3aWwmTbl — IP65

MpeobpasoBatenn 4actoTbl B kopnycax |IP65 npegHasHayeHbl AOns
3KCMMyaTaummn B yCrOBUSAX NOBbILLEHHOW TpeboBaTenbHOCTU K repMETUYHOCTY,
rae BO3MOXHO MPsiMoe BO3AEVCTBME MbInK, BNarv u CTpyi BoAbl.

Mogerm IP65 moryT paccmaTpuBaTtbCa ANS NPUMEHEHWs B cpedax C
BbICOKMM YPOBHEM 3anblfIEHHOCTW, KOHAEHCauMen W 4YacTbiM nonagaHvem
BOAbI NOA AABMEHNEM, BKIOYas UCMONb30BaHME Ha OTKPLITOM BO3[yXe UMn BO
BMaXHbIX NomeLleHnsx. OHW paccynTaHbl Ha MOMHYIO MblNEeHenpoHMLaeMoCcTb
1 3aLUMTY OT CUNbHbIX BOASHBIX CTPYW HU3KOTO U CPEAHEero AaBrieHus:, a Takke
[0nycKalT KpaTKOBpPEMEHHOe 3aTonseHne Kopryca npy cobniogeHnn ycnosui
MOHTaxa.

Mpeobpa3soBaTtenu B kopnycax |IP65 obnagalT Temun e TEeXHUYEeCcKUMM
XapaKkTepucTukamu, Y4To 1 cTaHAapTHbIe MoAenu, NpeacTaBreHHble B 21ase 2,
HO OTnMYalTCa MaccorabapuTHbIMU MoKa3aTensaMu U KOHCTPYKTUBHBIM
ucnonHexnuem (cm. 1.2.6.17).



9.5 MNoKpbITUE NakoM U KOMMayHAOM

Ba3oBoe nokpbITMe NevaTHbIx Nnar - knacc C2C: npuMeHsieTcs B MeECTax ¢
HOpMarbHbIM YPOBHEM 3arpsi3HSOLLMX BELLECTB.

Mpn pabote obopynoBaHMs B 3KCTpeMmarbHbIX (arpeccuBHbIX) paboumx
cpepax TpebyeTcs OOMOSHUTENbHas 3aluta — crneumanbHoe MOoKpbITUE
neyvaTHbIX NraT flakoM UMy KoMMayHOOoM.

[aHHasa onumsi sBnsieTcs Havbonee onTuManbHOW Ansi obecrneyeHus
HafexHoCTV paboTbl YacTOTHbIX Npeobpa3oBaTenei unu yCTPOMUCTB NIaBHOTO
nycKa B XXECTKUX YCIOBUSIX U NPV BO3OENCTBUM APYrMX arpeCcCUBHbIX (pakTopoB
(Bnara, Nbinb 1 T.M.).

KomnayHp

Mpun paboTte obopynoBaHus B
3KCTpemarbHbIX  (arpeccuBHbIX)  paboumx
cpefax TpebyeTcs OoNOonNHUTENbHAs 3awuTa:
crneunanbHoe MOKpbITUE MevyaTHbIX nnart
komnayHgom. [laHHas onuus  aBnseTcs
Hanbonee onTumanbHOW ANnsi obecneyeHus
HageXHoCTH paboThbl YacTOTHbIX
npeobpa3soBarenem unm YyCTPOWNCTB
NNaBHOrO Mycka B >XECTKMX YCIOBUSIX U Mpu
BO3AENCTBUN APYINX arpeccuBHbIX (hakTopoB

(Bnara, Nbinb 1 T.M.). PucyHok 9.4 — Mnata ynpasnexus ¢
NOKpbITUEM KOMMAyHAO0M

MpeumywecTBa:

. MoBbIWeHHas MexaHnyeckasi yCTOMYMBOCTb: a(PdeKTUBHO 3aLumilaeT
OT BUBpaLuiA, BO3HMKAKOLWMX B NpoLiecce paboThbl.

. Bbicokasi TennooTaava: yCTPOWMCTBO He HarpeBaeTcs B npouecce
akcnnyataumu. MNpoaneHue cpoka cryx6bl 06opyaoBaHus.

Nak

MokpblTe nakom  Tpebyetcs  Ans
npefoTBpaLLeHust noBpeXxaeHui 7
nedopMauuii nnat npu pabdoTe B 3anbINEHHbIX
pabounx cpegax. BHe 3aBucumocT oOT
TSXKECTU Harpysok, [OOMONHUTENbHOe
3alLUMTHOE MOKPbITUE MO3BOMSIET HE TONbKO
MOBbLICUTL MPOYHOCTb PaANOSNIEMEHTOB, HO
W NpoanuTb Cpok crnyxbbl obopynoBaHus B
Lernom. Nak HagexHo 3almiaet
npeobpasoBaTenb YacToThbl UM YCTPONCTBO
nnaBHOro fycka oT Nbinu, YTo obecneynsaet
6ecnepeboliHyto paboTy Nnpon3BoacTBa.
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PucyHok 9.5 — Mnata ynpasnexusi ¢
NOKPLITUEM NAKOM



Mpeumywecra:
. MoBbIWeHHas MexaHu4yeckas YCTOWYMBOCTb: 3hPEKTUBHO
3awmilaeT oT BUGpaumi, BO3HMKaLMX B npoLecce paboThbl.
e Bbicokas Tennootgaya: YCTPOWCTBO He HarpeBaeTcsi B npolecce
akcnnyaTaumn. MNpoaneHne cpoka crnyx6bl 06opynoBaHus.

9.6 MoxxapHbIN pexum

Mogenu INPRIME MX ocHalueHbl doyHKumen «[oxapHbin pexum». [aHHas
YHKUMS MOXET COBMECTHO WCMOMb30BaTbCsl B MNOXAPHbIX Likadax Ans
noaaepxaHusa nognopa Bo3Adyxa, AbIMOyAaneHus, YNpaBneHUsi BbITSXXHbIMU
BEHTUNSITOpamMK, ynpaBreHusi NPOTUBOMNOXApPHbIMM Hacocamu. B MOMeHT
aKTUBaLMM NOXapHOro pexxuma npeobpasoBaTternib YacToOTbl NPOAOMKaeT CBOK
paboTy, HECMOTPSi HA BO3MOXHOCTb NMOBPEXAEHMS.

MoxapHbIN pexum npegnonaraet paboTy npeobpasoBaTens 4acToTbl Aaxe
B CMy4yae BO3HWKHOBEHWS OLLUMOOK.

Koabi coyHKLMIA, CBA3AHHbIX C NOXapPHbIM PEXUMOM:
P7-80 — Bbibop noxxapHoro pexvma
0: MNMoxxapHbIN PEXUM BbIKITIOYEH;
1: Pexx<um 1 — paspelueHa aBapuiiHasi OCTaHOBKa C LMPOBOro BXoaa;
2: Pexxum 2 — ocTaHOBKa He gornyckaeTcs.

P7-81 — YacTtoTa paboTbl B NOXapHOM pexvume
Owana3soH: 0 ~ P0-14;
3aBopgckas ycraHoBka: 50.00 .

P5-00-P5-06 — ®yHKkummn undpposbix Bxogos DI1-DI7
3HauyeHwue: 42 (BKMOYEHME NOXAPHOro pexnma);
3HayeHue: 45 (aBapuiiHbIi OCTAHOB).

OnucaHne PyHKLMIA NOXKapPHOro pexuma:

1) Ecnn P7-80 = 0:

[MoXxapHbIV PeXUM OTKITHOYEH.
2) Ecnn P7-80 = 1 (noxapHbiv pexxum 1):

* Ludpossble Bxoapl DI1-DI7 HazHavatoTca pyHKUmen 42 — «BKIOYEHNe

noXxapHoro pexumay (cpabaTeiBaHue No PpoHTY curHana).

* Korga dyHKumMSA akTuBupoBaHa, npeobpasoBarerb 4acToTbl paboTaeT Ha
yacToTe, 3agaHHon B P7-81.

* MNpu Bo3HUKHOBEHMM aBapun MY He ocTaHaBnMBaeTCs U NpodosxaeTt
pabotatb.

» Ecnun dyHKuus aktuBHa — MY aBTOMaTU4eCckn 3anyckaeTcs.

* Ecnu dhyHKUMS HeaKTMBHa — WCTOYHMK KOMaHA, AOMKEH noaaTh kKoMaHay
Ha OCTaHOB.

3) Ecnn P7-80 = 2 (noxapHbI pexum 2):



» Bxogbl DI1-DI7 Takke HacTpOeHbl kKak yHKUNSA 42.

* MY paboTtaeT Ha YacToTe u3 P7-81.

* Mpu aBapuu MY npogonmkut paboTty 6€3 oCTaHOBKY.

« 14 aBTOMaTUYECKM 3anycKaeTCa Npu akTMBaLmmn OYHKLMN.

* NpeobpaszoBaTens HEBO3MOXHO OCTAHOBUTL [10 NOSHOW NOTEPU NUTaHWS
UM paspyLUeHNs MexaHn3ma.

BeHtunatop
AbiMOyAaneHuns

BeHTnnaTop
noanopa

——+—

KnanaHbl
AblMoyfaneHusa

sMs

PucyHok 9.6 — MinmtocTpauusi paboTbl MOXapHOro pexunmMa
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