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BBeneHue

Bnarogapum Bac 3a npuobpeteHve npeobpasoBaTens 4acToTbl Cepum
INPRIME MX. MNepen Hayanom paboTbl BHUMAaTENbHO M3yuuTe HacTosiee
pykoBoACTBO. HapylleHne ykasaHHbIX B pykoBoACTBE  TpeGoBaHui
aKcnnyaTauum MoXeT NPUBECTU K BOZHUKHOBEHWIO HENCNPaBHOCTEN, OTKa30B,
COKpaLLEeHU0 cpoka aKcniyaTauum obopyaoBaHWs UMW faxe K HaHeceHuto
TpaBMm.

YcTaHoBKY M BBOA4 B 3KCMnyatauuio Bcerga criegyet nnaHuposaTb U
BbINOMHATL B COOTBETCTBMU C MECTHbIMU 3akoHamun u HopMmamu. INSTART He
npuHumaeT Ha cebs HukakMx 06s3aTenbCTB B Criydae HapyLleHW MEeCTHOro
3aKkoHodaTenbCTBa U/MnNn Apyrix Hopm 1 npasun. Kpome Toro, npeHebpexexne
HOPMaTUBHBIMW [OKYMEHTaMMN MOXET CTaTb NPUYNHONW HEMOMNaAoK NpMBOAa, Ha
KOTOpblE HE pacnpOCTPaHAETCS rapaHTUs U3roToBUTENS.

B cnyyae HeoGxogMMOCTM  KOHCynbTauuuM MO MCMOSIb30BaHMIO
npeobpasoBaTtens 4acToTbl WM CEPBUCHOMY OOCNY>XWBAHUIO YCTPOWCTB
obpaTuTechb B TexHnYeckyto 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, 3Ha4YeHMtO, YKasaHHOMY B BalleM 3aKase.

I'Iposepvm; COOTBETCTBME CETEBOIO NNUTaHNA N HOMUHarbHbIX NapamMeTpoB
anekTpoasuraTensa gmana3oHy HanpsaXeHusa cUnoBoro nNnUTaHuA.

BbIinonHuTb YCTaHOBKY M NOAKMH4YeHne B COOTBETCTBUU C Tpe6OBaHI/IﬂMI/I,
YKa3aHHbIMU B rnase 3 HacToswero pykoBoACTBaA.

BbinonHuth napameTpupoBaHne B COOTBETCTBUM C TEXHONOrM4eCkumu
ycnosusaMn.

B Cliyyqae BbIABIEHUA HapyweHUAa OAHOro un3 MNyHKTOB HemMeaneHHO
CBAXUTECb C NnpoussoauTenem nnm Baluum nocrasLLmKOM.

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

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



OtckaHupyinte QR-kog, 4ToObl NOCMOTPETH MOSHbIN
KOMMMEKT [OKyMeHTauun npeobpasoBaTens 4acToTbl.
[lokymeHTaumio Takke MOXHO ckayaTb Ha ouLmansHOM
cante instart-info.ru B pasgene «lopaepxka n cepsuc»
— «JJokymeHTaumsa».

BnaeouHCTPYKLUMM MO HacTpoiike oGopyaoBaHuWS:

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

Ons cBA3M C TexHWYeckoW MNoAAEPXKKOM MO BOMPOCaM HACTPOWMKM,
NOAKMHYEHUST UM HencnpaBHOCTN obopyaoBaHUs oTckaHUpyTe QR-koA:
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Mnaea 1. O6wmMe Mepbl NPeAOCTOPOXKHOCTU

B OTBETCTBEHHOCTb NONb30BATENS BXOAWUT NPOYTEHUE U NMOHUMAHWE BCEX
WHCTPYKLMIA B JAHHOM PYKOBOZCTBE BMNOTb A0 YCTAHOBKM, MCMOSb30BaHWS UK
obcnyxvBaHns  npeobpasoBaTenst  4acToTbl;  CregoBaTb  MNpasBunam
anekTpobe3onacHoCT,  BKMHOYasi  UCMONb30BaHWE  COOTBETCTBYHOLLEro
3aLMTHOrO 06opyAOBaHNS U NOMyYeHne HEOBXOAUMBIX KOHCYNbTauui nepeq
MCnonb30BaHWeM 3TOro o6opyAoBaHUsi CocoBOM, OTIIMYHBIM OT OMUCAHHOTO B
AaHHOM PYKOBOACTBE.

B pykoBoACTBE UCNOnb3yTCs CreayoLme CUMBOSbI:

BHumaHue!

[aHHbI CMMBON UCMOMb3YyeTCs B PyKOBOACTBE, UTOObI MpuBMeYb
BHMMaHMe nonb3oBaTenst K HeobXxoaMMOCTM MpPOosiBNsATL ocoboe
BHUMaHWe npu MOHTaxe, 3KcniyaTaumm u  oBcnyXumBaHWu
obopyaoBaHus.

OnacHocTb!
HecobntogeHue TpeboBaHuii Npy BbIMOMHEHNN JaHHON onepauum
MOXET NPUBECTM K TSHKKUM TpaBMaMm U netanbHbIM NOCMEeACTBUSIM.

3ameuaHue
YkasblBaeT Ha BaxkHy0 MHopmaumio, npeHebpexxeHe KoTopoi
MOXET NPUBECTM K MOBPEXAEHNIO 0GOPYA0BaHNS.

m > [>

1.1 Mepbl NpeaoCTOPOXKHOCTU
O6wme Mepbl NPefOCTOPOXXHOCTHU

. [o Hayana npyMeHeHUsl BHUMaTENbHO 03HAaKOMbTECH C
HaCTOALLEN NHCTPYKLMEN.

. K paboTe no yctaHoBke 1 aKcniyatauum npeobpasosarens
[OIMKEH [OonycKaTbCst TONBbKO KBANMUUMPOBaHHBIA 1 0By4eHHBbIN
nepcoHarn.

. Y6eautecb B TOM, 4YTO napameTpbl npeobpasoBartens
COOTBETCTBYIOT NapamMeTpam aneKTpoaBuraTens.

. Mocne nogknoyeHUss MecTa CUMOBbIX  COEAUMHEHWN
TpebyeTcs 3aM30nmpoBaThb.

. Mpy BbINONHEHUN PEMOHTHBIX W NPOPUNAKTUHECKUX
paboT npeobpasoBaTenb OOMKEH ObITb OTKIIOYEH OT CeTu ”
anekTpogBuraTensi.

. He nopgkntovaite ceTb k knemmam U, V u W. 310 moxeT
NPUBECTM K NOBPEXAEHNIO Npeobpa3oBaTensi 4acToThbl.

. MpeobpasoBaTtenb 4acToTbl HE MOXET ObITb MCMNOMb30BaH
Kak pasbeanHuUTENb Lenu U N30onupytoLLee yCTPONCTBO.

. He ponyckaeTtcsi nonagaHue Bnaru BHYTPb
npeobpasoBaTtens 4acToThl.
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. He ycTtaHaBnuBaiite KOHAEHCATOPbl AMS MOBbILLEHUS
KoappuLmeHTa MOLLHOCTM 3nekTpoaBUraTens Unu Bapuctop Ans
MonHue3awuTbl Ha Bbixoge MN4Y. B npoTtuBHOM crniydae MY moxeTt
YITN B OLIMOKY NO TOKOBOW Neperpyske unv Aaxe BbIATA U3 CTPOSI.

MpepynpexaeHne o6 onacHoOCTH

. [lo Tex nop, Noka UCTOYHWK MUTaHWA NOAKMIOYEH (BKMHoYas
cnyyau, korga MY B cCOCTOSHUM OWIMOKN UMW HAXOAWUTCS B peXuMe
OXWOAHNSA KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAyLUME LUMHbI
HaxoAsaTCa NOA HaNPsSHKEHNEM.

. Ecnu MY noakntoyeH K ceTv Unm NCTOYHMKY NepeMeHHoro
TOKa, NUTaHWe Ha ABuratenb MOXeT OblTb NoAaHO B N0GON MOMEHT.
HenpegHamepeHHbI Nyck BO BpEMSA HAaCTPOWKW, 06CNyXMBaHWUsA nnm
PEMOHTHBIX PaboT MOXET NPMBECTU K TSHXKKMM TpaBMaMm 1 fneTarbHbIM
nocneacTeusM.

. B MY ycraHoBneHbl KOHAEHCATOPbl, KOTOpble OCTAOTCS
3apsKEeHHBbIMU eLLe HEKOTOPOE BPeMsi MOCre OTKIMIOYEHNS MUTaHuS.
MoaTtomy HeobxoaMMmo BbXAaTb HE MeHee 5 MUHYT nepef Ha4yanom
obcnyxmBaHua Bo n3bexaHune yaapa anekTpu4eckvMm TOKOM.

KopoTkoe 3ambikaHue

B cnyyae cepbe3HON neperpy3kM W MOSIBIIEHUS KOPOTKOrO
3aMblkaHusl, paboTa npeobpasoBaTenst 4acToTbl AOMKHA ObiTb
HeMeaneHHO npekpaileHa. [locnegyrowmii BBOA4 B 3KCMyaTaumio
OCyLLleCTBNSETCA TOMbKO nocne  cobnogeHns  TpebosaHui

(enasa 8).

3asemneHue

B OTBETCTBEHHOCTb  NOJib30oBaTenNsA (VIJ'I n cneunanucTa,
3aHMMarWnUMCA  MOHTaXOM U NOAKIMHYeHneMm I'Il-l) BXoaunTt
nogkntw4yeHne 3asemMrneHna B COOTBETCTBUM C  MECTHbIMU
CTaHgapTamMu 3]'IeKTp0683OI'IaCHOCTI/I.

1.2 O6bwue TpeboBaHUA

[ns obecneyeHust HagexxHom n 6esonacHon paboTbl yCTPOCTBA,
HeobXxoauMOo MCNob30BaTh AOMNOMHUTENBHOE 060pYAOBaHME.
MoppobHee cMm. 2rnasa 3.2 1 3.3 HacTOSALWEro pyKoBOACTBaA.
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MpodmnakTnyeckoe obecnyxmBaHue

KpaiiHe BaXXHO BbINOMHSATb NpodunakTu4eckoe obenyxvBaHme u
perynsipHble MpoBEPKM Mpeobpa3oBaTensi YacToTbl, B KOTOpoe
BXOAWT OYMCTKA, PErynsipHbli KOHTPOMb U 3aMeHa M3HalIMBaeMbIX
netanen. NoapobHee cM. Ha canTe ([TepeyeHb pabom 1o niaHo8omy
U mexHu4yeckomy obcryxusaHuto npeobpaszosamerieli Yacmomai).

PaboTa Ha YacToTe HUXe U Bbille HOMUHANbLHOMN

Ecnun B TexHonornyeckom npouecce BO3MOXHa NPOAOIKUTENbHASA
paboTa anekTpoasuratens Ha Hu3kux obopoTtax, TO HeobxoAumo
ncnonb3oBaTh [AOMNOSMHUTENBHOE OXNaXAeHWe anekTpoasuratens
VNV UCNOMNb30BaHNe anekTpoasuraTens, agantuposarHHoro ans MY.
Ecnu Heobxoanma paboTa Bbille HOMUHAMNBLHOW CKOPOCTU, NPpUMUTE
BO BHMMaHwve TpeboBaHWsA 3aBoAa-M3roToBUTENs anekTpoasuratens.

Bubpauma mexaHM4ecKoro yctpomcraea

OnekTpogBuratenb Ha HEKOTOPOM [uanas3oHe 4acToT MOXeT
BONTW MEXAHWUYECKNIA PE3OHAHC, YTO CTAHET NPUYUHOW NOBbILLEHHOTO
wyma u Bubpauui. C uenbto u3bexaHuss paHHoro addexra,
HeobXoQMMO YCTaHOBUTb [OManas3oH NpPOMyCcKaHWsi Pe30HAaHCHbIX
YacTOT C MOMOLWbLI  (PYHKUMM  CKa4ykoobpasHOM MepecTporikm
BbIXOAHOW YacToThl.

Pa6oTta c YKPM

MpumeHeHne YKPM coBmMecTHO ¢ npeobpasoBaTternem 4acToThl
BeAET K WMMYNbCHbIM KonebaHusM B 3NEKTPUYECKUX CUCTEMaX.
MpeobpasoBaTenk YacToThbl B 3TOM Crnyyae BbI3blBaeT yBennyeHue
TOKa Pe30HaHCHOW FapMOHMKW, a Takke yxyAlleHue nuTaloLero
HanpsPKeHWs1, 4YTO MOXET NpMUBECTU k c6osM B paboTe o6opynoBaHus
N paxe Bbixogy u3 cTpos. B cBAsuM ¢ atum  Heobxoammo
npegycmoTpeTb Ans 3awmtbl MY npumeHeHve cneumanbHbIX
(punbTPyOLWMX) peakTopoB WnM  Apoccenen 3aluTHbIX (nubo
Apyroro  [ONOnHUTENbHOro  06opyaoBaHUs, PEKOMEHAOBaHHOIo
npoussoguntenem YKPM).

1.3 YTunusauus

B coctaBe MmaTepuanoB, MPUMEHSIEMbIX B NpeoGpasoBaTensix
YacToTbl «MHCTapT», He COAEPXWUTCA BELLECTB, KOTOpblE MOryT
okasaTb BPeAHOE BO3AEWCTBIE Ha OKPYXKaloLLyto Cpeay B npouecce 1
nocrne 3aBepLUeHUs dKcnnyaTaumm uaaenus. B coctase matepuanos,
NpYMeHsIEMbIX B U3AENNUU, HE COLEPXKATCS AparoleHHble MeTansbl
B KONMYecTBax, NpUrogHblx Ans caauu. MNocrne okoH4YaHus cpoka
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cnyx6bl MY nogsepraeTcst MeponpusTUSM MO NOAFOTOBKE U OTNpaBke
Ha yTUNU3auMilo B COOTBETCTBMM C HOPMATWMBHO- TEXHUYECKUMU
[OKYMEHTaMW, MPUHSATLIMU B 3KCMyaTUPYIOLWEN opraHusaummn no
yTUNM3aUmmn NnacTuka, YepHbIX, LUBETHBIX METAINOB U 3NIEKTPOHHbIX
KOMMOHEHTOB.

ObopynoBaHue, codepXallee 3MeKTPUYECKUE  KOMMOHEHTbI,
Henb3si yTWNM3MpoBaTb BMecTe C ObIToBbIMM oOTXoAaamu. OHO
[OMKHO GbITb YTUNU3NPOBAHO OTAENBHO B COOTBETCTBUM C MECTHBIM
[OeWCTBYIOLLMM Ha JaHHbIA MOMEHT 3aKOHOLATENIbCTBOM.

1.4 YcnoBusi XxpaHeHUsi U TPaHCMOPTUPOBaHUs

\7

Mpnbopbl TPaHCNOPTUPYIOTCA B 3aKPbITOM TpaHcrnopTe nioboro
Buaa. Kpennewue Tapbl B TPaHCMOPTHbIX CPEACTBax OOMKHO
npon3BOAMTbLCS  COrMacHo  npaBwnamM, OeWCTBYIOLWMX — BuAAX
TpaHcnopTa.

YcrnoBust  TPaHCMOPTMPOBAHUSI  AOSKHbI  COOTBETCTBOBATb
ycnosusam 5 no FOCT 15150 — 69 npu TemnepaType OKpy»KatoLLero
Bo3gyxa - 25...+ 55 °C c cobniogeHnem mep 3awuTbl OT yAapoB U
BUGpaLUi.

Mpu ANMTENBHOM XpaHEHU HEOOXOAMMO YYUTLIBATL CrieaytoLme
TpeboBaHus:

XpaHuTtb npeobpasoBaTeslb YaCTOTbl B OPUrMHANbLHOW YNakoBKe.
Ycnosusa xpaHeHus B Tape Ha ckrnaje U3rotouTens u notpebutens
OOmKHbl cooTBeTcTBOBaTh ycnosuam 1 no FOCT 15150-69. B
BO3[lyXe He [OMKHbl MPUCYTCTBOBaTb arpeccuBHbIE MPUMECH,
Temnepartypa xpaHeHus - 20...+ 60 °C.

Ecnn temnepartypa anutenbHoro xpaHenus Hwke 0 °C, nepen
BBOAOM B 3KCMNyaTauumio Heo6XxoAnMo noMecTute obopyaoBaHue B
cyxoe nomelleHre c Temnepatypoii + 10...+ 25 °C Ha cpok He MeHee
4 yacos.



Fnaea 2. O6was uHcpopmaums o cepumn INPRIME MX

Mpeobpasosatens YactoThl (MY) cepumn INPRIME MX npeacraensiet cobon
npoABMHYTOe  LMMPOBOE  pelleHne Ans  ynpasfieHus  TpexdasHbiMu
aCWHXPOHHbBIMK dnekTpoasuratensimm (3[1) ¢ KOPOTKO3aMKHYTLIM POTOPOM UM
CUHXPOHHbIMUM 3neKkTpoasuraTesniaMm ¢ NOCTOAHHbIMW MarHUTamMmu nNpu BXxogHom
HanpsbkeHun 230 B unm 400 B (3aBucut ot mogenu). Npeobpasoatenb
YacToTbl MOAXOAUT AN YNpaBneHUsi BbICOKOAMHAMMUYHBIMU Harpyskamu wu
NPUMEHEHNSIMW B CIOXHbIX MPUBOAHBIX CUCTEMAX.

2.1 MpuHUMN ycTpoincTBa NnpeobpasoBaTens Yactotbl cepun INPRIME MX

INPRIME MX npegctaBnsieT coboi ceputo npeobpasoBartenei 4acTtoThbl,
Mcnornb3yembix Afs ynpaBfieHWsl anekTpoaBuratenieM nepemeHHoro Toka. Ha
pucyHke 2.1 npuBefeHa NpMHUMNManbHas aneKkTpyyeckas cxema TpexdasHoro
M4Y. BbinpsamuTtens npeobpasdyeT TpexdasHoe MepeMeHHOe HanpshkeHue B
NoCTOsiHHOE. [pynna anekTponMTU4EeCKMX KOHAEHCaTOpPOB 3BEHA NMOCTOSIHHOIO
TOKa CTabuUnuanpyloT NOCTOSIHHOE HanpsikeHue. MNpu nomowwm IGBT-mogynen
NOCTOSIHHOE HamnpsbkeHne npeobpasyeTca B nepemeHHoe. B cnyvae pabothbl
C BbICOKOMHEPLMOHHBLIMW Harpy3kamu, Koraa HanpsbkeHve B Lienu npesbiluaet
MaKCUMarnbHbI  YpOBEHb, K KNeMMam 3BeHa nocTosiHHoro Toka (3M1T)
NOAKMYaeTCs TOPMO3HOWM KOMMIEKT.
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BbixoaHow kackan

PucyHok 2.1 — MpuHumMnmManbHasa anekTpuyeckas cxema Ans TpexdasHbix
mogenen INPRIME MX co BCTPOEHHbIM TOPMO3HbIM MOAyNeM
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PuvicyHok 2.2 - MNpuHumnuansHas anekTpuyeckas cxema ans tpexdasHbix
mogenen INPRIME MX ¢ BHELLUHMM TOPMO3HbLIM MOAYreM

2.2 HomeHknatypa usgenun

HeobxoaMmo npoBepuTb YCTPOWCTBO [0 MPUMEHEHUs Ha npegmeT
OTCYTCTBUSI BHELUHUX NOBPEXAEHUN 1 COOTBETCTBUA 0603HadYeHus MY 3akasy.
Hagnuck Ha nacnopTHow Tabnuuke: Hanpumep, INPRIME MX-G0.4-2B.

[lpeobpasoBatens 4Yactorbi cepuun INPRIME MX
Mogenb | INPRIME MX-G0.4-2B
BxopHoe HarpsbkeHue, UBX | 1~198...253 B  50/60 'y +2 %
BbixogHoe HanpsbkeHne, Usbix | 3~0..Usx  0..599Ty

MowHocTb, KBT Ptp=04
Tok, A Itp=2.1
CTeneHb 3aluThbl 1P20
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INPRIME MX - GX/PY - UB F

. Cepusi
. Pexxum G — obLenpombILLnEHHbIR*

. Pexxum P - HacocHbIn™™
. MowHocTb anektpogsuratens (kBT) ans HacocHoro pexuma (P)
. HomnHaneHoe HanpsixeHue:
1: Bxog 1~230 (220) B, 50/60 I'y; Bbixog 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: Bxopg 3~400 (380) B, 50/60 I'u; BbIXOA 3~400 (380) B
7. BCTpOEHHbLI TOPMO3HOW MOAYIb

o O WN PP

8. BCTpOEeHHbIN gpoccenb NOCTOSAHHOIO Toka

9. [lononHuTenbHbIe onuun:

C3C - pononHuTenbHoe NoKpbITUE NaKoM;

KMI-M - 3awuTHOE NOKpbITUE NNaTt KOMNayHAoM;

IP65 — cTteneHb 3awwuThl IP65;

INMX-I/O, INMX-PG1, INMX-PG3, INMX-PG5, INMX-PG6, INMX-DP,

IN-MX-Canopen, INMX-Profinet, INMX-TCP/IP, INMX-Ethercat — nnaTbl
pacLumpeHusi;

WIMP — vHanBrayanbHoe NPOEKTHOE peLleHue.

*O6LwenpombILeHHbI pexum (G)

Mcnonb3yeTcs ¢ Harpy3kol ¢ NOCTOSIHHLIM BpaLLatoLLMM MOMEHTOM. B aTom
cryyae Benv4yMHa BpalLalrLwero MomeHTa, HeobXoaumoro Ans npvBedeHus
B [eWCcTBME Kakoro-nnbo MexaHusma, MoCTOsiHHa He3aBWCUMO OT CKOPOCTM
BpalleHus. Mpymepom Takoro pexuma paboTbl MOTYT CRyXWTb KOHBeWepsl,
3KCTPYAEPbI!, KOMNPECCOPbI, CKBAXUHHBIE HACOCHI.

**HacocHbIi pexum (P)

Mcnonb3yeTcs ¢ Harpy3kol ¢ nepeMeHHbIM BpaLlaroLwymMm MOMEHTOM. OTOT
MOMEHT UMEET OTHOLUEHWE K Harpyskam, Ansi KOTOpbIX TpebyeTcs HWU3KuUM
BpaLLaloLWLmMiAi MOMEHT MpWU HU3KOW YacToTe BpalleHusi, a Npu yBenuyeHun
CKOpoCTM BpalleHns TpebyeTcs Gonee BLICOKMA BpaLLAOWMA  MOMEHT.
TWUNUYHBIM NPUMEPOM TaKOTO peXuUMa SBRSOTCH HACOCh! (HACOChI C BLICOKUM
MyCKOBbIM MOMEHTOM Heobxoavmo noabupate No O6LLENPOMbILLNIEHHOMY
pexumy (G); K TaKMM Hacocam MOXHO OTHECTU CKBaXMHHbIE HACOCbl, HAcOChl
NS nepekayky BA3KMX XUAKOCTEN, BaKyyMHble Hacochl).

. MowHocTb anekTpopsuratens (kBTt) ana obwenpombiwnerHoro pexvma (G)



2.3 MogenbHbI psg M HOMUHaNbHbIE NapamMeTpbl

Tabnuua 2.1 — MogenbHbI psA U HOMUHamNbHbIE NapameTpbl cepuu
INPRIME MX

| Bxomonron | PR
Bxopa: 1 &p. 198-253 B (+ 5 % He Gonee 20 mc), Bbixoa: 1 ¢. 198-253 B
(£ 5 % He 6onee 20 mc)
INPRIME MX-G1.5-1B 15 12 9.6
INPRIME MX-G2.2-1B 22 19 17
INPRIME MX-G4.0-1B 4.0 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 Bonee 20 mc)
INPRIME MX-G0.4-2B 0.4 54 23
INPRIME MX-G0.75-2B 0.75 82 4.0
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 6onee 20 mc), Bbixoa: 3 . 342-440 B
(+ 5 % He Gonee 20 mc)
INPRIME MX-G0.75-3B 0.75 73 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 1295 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 1115 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 2.2/3.0 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 75/90 157/180 152/176
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 CoBMeCTMMOCTb C 3fieKTpoaBuUraTenem

CTaHﬂapTHbIVI anekTpoasuratenb AOnda cepun
4-XNOnNIOCHBIN aCI/lHXpOHHbIIZ anekTpoasuratTesib C KOPOTKO3aMKHYTbIM POTOPOM
mnnn CVIHXpOHHbIVI anekTpoasuratesnib C MNOCTOAHHbIMKA  MarHUTamu.

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

no,u6v|paeTcs1 B COOTBETCTBMU C HOMUHAlbHBLIM TOKOM 3MeKTpoaBuraTens.

HomuHanbHbIN

TOK

anekTpoaBurarTens

npesBbIiWaTb BbIXOAHOW TOK npeoGpasoBaTenﬂ YacToThbl.

3anacom:

DonyckaeTtcs

—_— aneKkTpoABUraTensmm,
= | TEXHMYECKME XaPaAKTEPUCTUKWU.
OCyLLEeCTBNAETCS N0 CyMME HOMUHaNbHbIX TOKOB € 20%-HbIM

pa6oTa
MMmetoLWMMmn
B atom cnydae nopGop

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
AOJIXKEeH
C HEeCKOJIbKUMHU
OoAunHaKoBble

Inu= (lap1 + lap2+ = + lagn )*1.2



2.5 TexHMYecKne xapaKTepuCcTUKMN

Tabnuua 2.2 — TexHu4eckue xapaKkTepucTrku NnpeobpasoBaTteneit YacToTbl

cepun INPRIME MX

Mokasatenn

3HaueHue

OCHOBHbIe napameTpbl

[vianasoH HanpskeHns 1
4YacToTbl Ha BXxoae

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

,ul/lal'la3OH HanpskeHna n
YacToTbl Ha BbIXo4e

1~ 0-UBx, 0-599 'y
3 ~ 0-Usx, 0-599 'y (onuwsi — no 1200 M)

[anasoH MoLuHoCTEN

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

Twvn noakntoyaemoro
anekTpoasuratens

OpHoasHbI/TpexdasHbI aCUHXPOHHLIN ¢ K3P, CAMNM

MeTogbl ynpaeneHus

U/f — ckansipHbIii
SVC — BEKTOpHBII C pa30MKHYTbIM KOHTYPOM
VC — BEKTOPHbIV C 3HKOAEPOM

Meperpy3ouHasi cnocobHOCTb
(Heuvawe 1 pasaB 10 MuH)

G: 150 % oT HoMMHanNLHOro Toka B TeveHne 60 c; 180 % ot
HOMMWHAanNbHOro ToKa B TeyeHue 3 ¢
P: 120 % oT HOMMHanNbHOro Toka B TedeHwue 60 c; 150 % ot
HOMMWHAanbHOro ToKa B TeyeHue 3 ¢

Hecyulas yacTtoTa

0.5 - 16 kl'u; HecyLas YacToTa MOXeT aBTOMaTU4YeCKn
perynumpoBaTbCs B 3aBUCUMOCTU OT 0COGEHHOCTEN Harpy3ku

MyckoBO MOMEHT

0.5 T'u: 150 % (U/)
0.25 I'u: 180 % (SVC)
0.0 I'u: 200 % (VC)

[vanasoH ckopocTteit

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

TouHOCTb OTOGpaXeHUst
BbIXOZHOW 4acTOTbI

Lincpposoe 3apgaHue: 0.01 My
AHanoroBoe 3afaHuve: makcumanbHas 4actoTta x 0.1 %

TOYHOCTb MOCTOAHHON

+0.5 % (UM, + 0.2 % (SVC)

cKopocTU
YBenuyenvie momenta (Uff) ABTOMaTHyeckoe
XapakTepuctvka 3asucumocTu | [Mpsimas.

(U KsagpatuyHas.

TNomaHasi No HecKoMNbKUM TOYKaMm.

XapakTtepuctuka pasroHa/
3ameqnenus

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

DyHkums AVR ABTOMaTWYeCKasi CTabUNMU3aLUsA BbIXOOHOTO HaMpsKeHWst
duneTp AMC BctpoeH

DYHKUMOHaNbHbIE BO3MOXHOCTU
MaHenb ynpaBneHus CbemHas LED-naHens, LCD-naHerb - onumus

YnpasneHve B BEKTOPHOM
pexume

Mo ckopocTW/No MOMEHTY

INSTART®
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BcTpoeHHble pacluMpeHHbie
pyHKUMM

MoxapHbIn pexum, STO, Taimep, OTCNeXuBaHWe CKOPOCTU Nepes
3anyckom, BctpoeHHoe MWA-perynvposanwve, npoctoit MK,
KOMMEHCaLMsA OTKIMOHEHWS CKOPOCTY, BbI3BAHHOTO MOBbILLEHNEM
Harpysku, CYeTUNK ASTMHbBI, NapameTpbl yNpaBieHnst HaTsHkeHneM,
2 HaGopa napaMeTpoB AMst ABYX pa3HbiX dMeKTpoABuraTenen,
DYHKLUMM yripaBreHnsi TOpMO3OM

[MHamnyeckoe TOPMOXKeEHVE

TOpMO)KeHI/Ie NOCTOAHHbLIM TOKOM

TONYKOBBIN PEXUM

[unanasoH yactoTbl: 0.0...MakcumanbHas Yactota. OtaenbHoe
BpeMsi pasroHa/3amesieHns Ansi TONYKOBOro pexvma

MpocTow MNK

B8apaHne ckopocTu U BpemeHu paboTbl Ha Kawaon u3 16
cTyneHew

MHorocTynen4atbii pexum

BagaHne cKopoCTU C LMGPOBbLIX KNEMM C MoMoLblo 16
KOMBUHaLIA

MA-ynpaenexve

Peal’ll/lSaL[Mﬂ CUCTEeMbI ynpaBneHus ¢ 4aT4MKOM OspaTHOVI CBA3N

BesocTtaHoBoYHas pa6ota

Mpw nponagaHun nNUTaHNs:
MeHee 15 Mc —HenpepbiBHasi paboTa;
Gonee 15 Mc— aBTOMepe3anyck

CeTeBble NPOTOKOSbI

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

Onuwn n akceccyapbl

MaHenb ynpaBneHus, yanMHUTENbHbIA Kabenb, MOHTaXHbIN
KOMMEKT, 3aLUMTHbIE NOKPbITUS NNaT, AONONHUTENBHOE
obopynosaHue

3awuTHbIe PyHKLMM

[MonHbIV KOMNNEKC 3awmT

CreneHb 3aLwmThbl

1P20, IP65 (onuws)

YnpaBneHue

Kawnanb! koma HObI 3anycka

MaHenb, KNeMMbI, KOMMYHWKaLVMOHHbIe npoTokonbl (Modbus RTU -
BCTPOEH, onuuoHansLHo*: Profinet, Profibus, Ethercat,
Modbus TCP/ IP, Canopen)

B3agaHue YacToTbl

LincbpoBoe 3afaHue, aHanoroBoe 3afaHue HanpshkeHus/Toka,
UMMyMbCHOE 3afjaHne 1 3aaHne C CEeTEBOTO NPOTOKONA.

3apaHue MomeHTa

10 TMNOB NCTOYHWKOB 3a4aHUA BPALLAIOLLIEr0 MOMEHTa

WcToYHMK nuTaHus

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

Bxoab! ynpaenexus

7 undbposeix (D), nogaepxusatoT PNP/NPN noruky;
(BKknioYas 1 BbICOKOYACTOTHBIN UMNYnbCHbIN (HDI);

2 aHanoroBbix (Al) ¢ ananasoxom 0...10 B vnmn 0/4...20 MA
STO1 n STO2 — ansa peanusauumn cyHkumm STO

Bbixogsl ynpaeneHus

1 undpposoit (24 B, 50 MA)/BbICOKOHACTOTHbIN UMMYTbCHBIV BbIXOA,
(mo 50 kl'y) (FM)

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

2 aHanoroBbix (AO) ¢ gnanasoHom 0...10 B unm 0/4...20 MA

YcnoBus okpyxatoLien cpeabl

MecTo ycTaHOBKU

B nomMeLlieHnn, BHe 30HbI Flel;lCTBI/Iﬂ NPAMbIX CONHEeYHbIX nyHeVl,
NbINW, arpecCcuBHbIX ra30B, FOPIOYEro rasa, MacnsiHon B3BecH, napa,
6e3 BbinageHus KoHaeHcaTa
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BeicoTa Hag ypoBHeM Mopsi Hwxe 1000 m Hag ypoBHeM Mopsi (0T 1000 Ao 2000 m npu
CHIWKEHHbIX HOMUHANbHbIX XapaKTepUCTUKax)

TemnepaTypa okpyKatoLlen Ot - 10 go + 40 °C (akcnnyaTaumsi CO CHUKEHHbIMU HOMUHAMNbHBIMU
cpefbl npu pabote MY** xapakTtepuctukamu 1.5 % Ha kaxabii rpagyc go + 50 °C)

OTHOCUTENbHas BNaXHOCTb OTHocuTenbHas BNaXHOCTb HUxe 95 %, 6e3 koHaeHcaumm

OxnaxgeHne MpuHyauTensHoe Bo3ayLLHOE
Bubpauus MeHee 5.9 m/c (0.6 g)
TemnepaTypa XpaHeHus OT-20p10+60°C

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

**TemnepaTypa okpyatoLLei cpefbl Npy 3anycke npeobpasoBaTenst YacToTbl AOMKHa GbITb Bbiwe 0 °C.
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2.6 BHelwHuiA BUA M maccorabapuTHbIe XapakTepuCcTUKU uspenus

B rnaBe 2.6 npeactaeneHa nHgpopmaums o 6azosbix mogensix INPRIME MX,
ans cepun INPRIME MX IP65 maccorabapuTHble xapakTepucTVKn 1 BHELLIHWN
BWA Mogenen 6yayT otnuyatbes. O3HAaKOMUTBECH C HUMU MOXHO B rnase 9.4.

BHewHnn BuA pasnuyHbix Tunopasmepos Mogenun INPRIME MX

npeacTaBneH Ha pucyHke 2.4.

PucyHok 2.4 — BHewwHuin Bug mogenen MY cepum INPRIME MX

[ 1o 12

=
/

l======|
dl

PucyHok 2.5 —MabapuTtHble n ycTaHOBOYHbIE padmepbl ycTpoicTB cepun INPRIME MX
B NNacTMaccoBOM Kopryce (HacTEHHOe MCMONHeHue), Tunopasmepsbl 1-4
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PucyHok 2.6 — MabapuTHble 1 ycTaHOBOYHbIE pa3mMepbl YCTPONCTB cepum
INPRIME MX B meTannuueckoM koprnyce (HaCTeHHOEe UCMOMHEHNE),
Tunopasmepsbl 5-13

[ LT 1

PucyHok 2.7 —FabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl YCTPOWCTB cepun
INPRIME MX B MeTannuyeckom Kopnyce (HanorbHOe UCMOMHEHNE),
Tunopasmepsbl 14-16

L ]
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Tabnuua 2.3 — abapuTtHble 1 ycTaHOBOYHbIE pa3mepbl cepun INPRIME

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

Kr MM MM MM MM MM MM MM MM

INPRIME MX-G1.5-18 | 0.82 | 80 | 200 | 138 | 105 | 66 | 190 | 5 | 10 1

INPRIME MX-G2.2-1B | 175 | 98 | 260 | 170 | 124 | 80 | 250 | 45 | 10 2

INPRIME MX-G4.0-18 | 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11

INPRIME MX-G5.5-18 | 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11 8

INPRIME MX-G7.5-1B 62 | 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 ycTaHOBOYHbIE pa3mepbl cepun INPRIME
MX-GY-2B
Mopenb HE:rco, , B, [, | Ww | 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| 082 | 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 — MNabaputHble 1 ycTaHoBOYHbIE pa3mepbl cepun INPRIME
MX-GY-3B
Bec |y | B Wwm, [ Wi, | B1, | B2, | B3, | d1, | d2, | Tuno-
Mopene He;ro, MN’I Mh’ﬂ T, mm MM, MM’ MN; MIV: MIV: MN’I MN’I pasmep
INPRIME MX-G0.75-3B | 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 | 35.7 | 45| 10 2
INPRIME MX-G5.5-38 | 311 | 115 310| 187 | 140 | 90 | 300 | - - | 55| 11
INPRIME MX-G7.5-38 | 311 | 115 310| 187 | 140 | 90 | 300 | - - | 55| 11 3
INPRIME MX-G11-38 | 311 | 115 310| 187 | 140 | 90 | 300 | - - | 55| 11
INPRIME MX-G15-38 6.2 | 165| 395| 210 | 190 | 140 | 383 | - -6 |1
INPRIME MX-G18.5-38| 6.2 | 165 | 395| 210 | 190 | 140 | 383 | - -6 |1 4
INPRIME MX-G22-38 | 115 | 220 | 445| 220| - | 160 | 425| - - 7] 14
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 1 ycTaHOBOYHbIE pa3mepbl cepun INPRIME
MX-GY/PY-4(BF)

Bec

Mogens verro, Yo | B |1 | Whe W1, ] B, | B2, | B3, | T, | d1, | 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 | 80 | 200 | 138 | 105| 66 | 190 | 795|357 | - | 5 | 10 1

INPRIME MX-G2.2/

P3.0-4B 082 | 80 | 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/

P5.5-48 175 | 98 | 260 | 170 | 124| 80 | 250 | 173 | 357 | - | 45| 10

INPRIME MX-G5.5/

P7.5-48 175 | 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/

P22-48 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 | 30| 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| 22

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| - - - |s60| 12| -
INPRIME MX-G900-

aF 555 [1300| 2300 | 600 | - [1000| - - - |s60| 12| -
INPRIME MX-G1000- 16
4F 555 (1300 | 2300 | 600 | - [1000| - - - |se0| 12| -

2.6.1 MaccorabapuTtHble xapakTtepuctuku cepumn INPRIME MX IP65

Cepusi ¢ noBbllEHHOW cTeneHbto 3awmtbl INPRIME MX IP65 umeet
MaccorabapuTHbIe XapakTepUCTWKWM, MoKa3aHHble Ha pucyHkax 2.8a,6 n B
Tabnuuax 2.7a - 2.7r.
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PucyHok 2.8a — Cepusi INPRIME MX IP65 B nnactmMaccoBom kopnyce (Tunopasmepsbl
1-3)
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PucyHok 2.8a — Cepust INPRIME MX IP65 B nnacTtmMaccoBoM 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

6

INPRIME MX-G11-1B IP65 170 | 345 | 219 228 149 330 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-G0.75-28 120 | 272 | 152 | 168 | 93 | 262 | 5 | 10 L
INPRIME MX-G1.5-2B 1P65 | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INPRIME MX-G2.2-2B IP65 | 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 1P65 | 170 | 345 | 210 | 228 | 149 | 330 | 6 | 13



Tabnuua 2.78 — NabapuTHble 1 ycTaHOBOYHbIE pa3mepbl cepun INPRIME

MX-GY-3B IP65
A A

INPRIMEMX-GO.75-38 | 110 | 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 '
INPRIME MX-G8.038 | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
IERIMEMX-GS53B | 146 | 300 | 167 | 204 | 128 | 289 | 6 | 11

e MEMX-GTS3B | 146 | 300 | 167 | 204 | 128 | 289 | 6 | 11 ’
:EESRIME MX-G11-3B 170 | 345 | 219 | 228 149 330 6 13 3
INERIMEMX-GIS38 | 470 | 345 | 210 | 228 | 149 | 330 | 6 | 13
INPRIMEMX-G18538 | 55 | 4e5 | 240 | - | 105 | 420 | 7 | 145 .
INPRIVEMX-G2238 | 565 | 4gs | 240 | - | 105 | 420 | 7 | 145
INPRIVEMX-G3038 | 570 | 630 | 250 | - | 105 | 478 | 7 | 145 .
e MEMX-GIT38 | 570 | 520 | 250 | - 105 | 478 | 7 | 145

Tabnuua 2.7r — MNabapuTtHble 1

MX-GY-4(BF) IP65

YCTaHOBOYHbIE pa3mMepbl

cepumn INPRIME

Mogenb M4 w, B, r, LLim, ir, B1, da, a2, Tunopa3svep
MM MM MM MM MM MM MM MM
INPRIME MX-G0.75-
v 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
:QBPSR'ME MX-GL1-4B | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INCTIMEMXGL54B | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
1
e ME MX-G2.2:48 | 119 | 272 | 152 | 168 | 93 | 262 | 5 | 10
:QGPSR'ME MX-G3.0-4B | 119 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INCTIMEMX-GA.0-4B | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
e ME MX-G55-48 | 145 | 300 | 167 | 204 | 128 | 289 | 6 | 11
2
:QGPSR'ME MX-G7.5-4B | 146 | 300 | 167 | 204 | 128 | 289 | 6 | 11
INCRIMEMXGLL-4B | 470 | 345 | 219 | 228 | 149 | 330 | 6 | 13
3
e ME MX-G15-4B | 170 | 345 | 219 | 228 | 149 | 330 | 6 | 13
INPRIME MX-G18.5- | 555 | 465 | 240 | - 105 | 420 | 7 | 145
4B 1P65 .
INPRIME 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 | 970 | 520 | 250 105 | 478 | 7 | 145

INPRIME MX-G45-

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

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

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

INPRIME MX-G90-

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

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

INPRIME MX-G132-

PRE 300 | 1108 | 375 250 | 1085 | 12 | 22 \
INPRIME MX-G160-

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

INPRIME MX-G185-

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

INPRIME MX-G200-

PR 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-

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

INPRIME MX-G315-

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

INPRIME MX-G355-

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

4F 1P65

INSTART®
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MnaBa 3. YcTaHOBKa U nogknio4veHue

3.1 Tpe6oBaHUA NPU MOHTaXe

LLled-moHTax, nyckoHanago4Hble paboTsbl, BBO[ B
aKCMnyaTaumio, TeXHUYeckoe obCnyXnBaHe AOMKHbI BbINOMHATLCS
TOMbKO aTTECTOBAHHbLIMU CrieuuanMcTaMmm, UMetoLLmMm NpoduneHoe
obpasoBaHue B 0b6nacTy aNeKTponpuBoAa M aBToMaTM3aumMn unm
ctatyc "CepsucHoro/TexHnyeckoro naptHepa INSTART", a Tawxke
rpynny no anektpobe3onacHoctu He Hxe lIl.

HapyweHve npasun u TpeGoBaHMA MNPU MOHTaXe MOXeT
NPVMBECTN K NeperpeBy, CHWKEHWIO YPOBHS MNPOW3BOAUTENBHOCTU
Unu BbIXOAY U3 CTPOS NpeobpasoBaTens 4acToTbl.

Mepen ycTaHOBKOM

3anpeLleHo NpoM3BOAUTL YCTaHOBKY 0GOpyAoBaHWs, ecnu npu
pacnakoBke BbISIBNIEHO NonajaHue Boabl B U3genue, obpasoBaHue
KOHOeHcaTa, HEKOMMMEKTHOCTb W/Unn MexaHn4yeckune noBpexXaeHus.
He npousBoauTb YCT@HOBKY, €CNM HOMWHArIbHOE 3HaYeHue,
yKasaHHOe Ha 3aBOACKON Tabnuuke, He COOTBETCTBYET 3HAYEHMIO,
yKa3aHHOMY B BalleM 3akase.
YcnoBusi TpPaHCMOPTUPOBAHNUSA LOMKHbI COOTBETCTBOBAThL 2/1. 2.4.
3anpeu.leHo KacaTbCsA neYyaTHbIX nnart n ONEKTPOHHbIX
KOMMOHEHTOB pykamu 6e3 AOMOMHUTENbHBIX 3alUUTHBIX CPEACTB,
NpedyCMOTPEHHbIX  [EACTBYIOLMMM  3aKOHaM U HOpMaMmMu.
HecobniogeHne atoro TpebGoBaHWs npuBedeT K CTaTU4ecKkoMy
npo6o KOMMOHEHTOB.

Bo Bpems yctaHOBKM

YcraHaBnvBaTb 060pyaoBaHve Ha He NMOABEPXEHHbIE BO3rOPaHuMo
npeaMeTbl, HanpyMep, ¢ MeTannM4yeckon, 6ETOHHON NOBEPXHOCTHIO
M Ha 6e3onacHOM pacCTOSHAM OT TOPKYMX WU B3PbIBOOMACHbIX
maTepuanoB. HecobntogeHue atoro TpeboBaHma MOXeT NPUBECTU K
BO3rOpaHuio.

He ponyckaetcst ocnabneHve BUHTOB C 3aBOACKMMMW OTMETKaMU.

Cnepnyet n3beratb nonagaxus B Y oroneHHbIX KOHLOB NPOBOAA,
BMHTOB M OpPYrMX MOCTOPOHHUX npegMeToB. HecobniogeHue aToro
TpeboBaHusi NpuBeaeT k nospexaeHuto MY.

Cnegyet ycrtaHaBnuBatb [14 B MecTax, 3allMEHHbIX OT
MeXaHU4eCcKX yaapoB, BUOpaumMii 1 NpSMbIX COMHEYHbIX nyyen. He
ponyckaeTcsa akcnnyatauus MY Ha OTKpbITOM BO3AdyXxe, B MblfbHON
cpefie 1 3anblfeHHbIX NMOMELLEHUSIX, B CPee arpeCcCUBHbLIX ra3os U
XNOKOCTEW, B cpefe MacnsiHoro TymaHa v 6pbIsr, B cpefie ConsHoro
TymaHa, BO BMaXHOW cpede W MoA4 BO3[AEWCTBMEM OCaOKOB.



MonagaHve nbinu BHYTPb YCTpOWCTBa npusedeT K Bbixogy MY us
cTpos.

B ycnoBuax 3anbineHHocTw akcnnyatauust MY gonyckaetcs
TONbKO NPU YCTAHOBKE Ha 060pyA0BaHME PUNBTPYIOLLMX YCTPONCTB.
TpebyeTcs ycTaHOBUTbL MNpuGOp BOAnNM OT CUMOBbIX CeTEN,
3M1EKTPOYCTAHOBOK BLICOKOM MOLLHOCTU, TAKUX KaK 3MeKTpuyeckue
CBapoyHble annapatbl, T.K. OHW BMUAT Ha paboTy npubopa.
PagvoakTvBHble MaTepuarnbl MOryT OkasblBaTb BO3AeWCTBME Ha
3KcnnyaTaumio 06opyaoBaHus.

Mpu pasmelleHun OByx U Gonee npeoGpasoBaTenein 4acToTbl
B OAHOM LUKady, pacnonoxuTe ux cornacHo TpebosaHusm 2. 3.1,
4T06bl 06ECNeUnTL CBOGOAHYIO LIMPKYNALMIO BO3ayXa.

Bo Bpemsi aneKTpoOMOHTaXHbIX paboT

Onsa CHATMS nuTalowero HanmpskeHus c cunosbix knemm MY
Heo6XxoanMo NpeaycMoTpeThb KOHTaKTOP. NS 3aLmThbl OT KOPOTKOro
3aMblkaHusi  HeobxoguMO  npedycMoTpeTb  aBTOMaTUYeckuin
BblkMoYaTens. HecobnogeHne aTnx TpeboBaHUn MOXET NPUBECTU
K BO3ropaHuto Npy KOPOTKOM 3aMbIKaHUW.

Mepen npoBeaeHEM 3MEKTPOMOHTaXHbIX paboT ybeamTech, 4To
nuTaHve oTkmoveHo ot Y. HecobniogeHne aTtoro TpeboBaHwsi
MOXET NPUBECTUN K MOPAKEHNIO MNEKTPUHECKUM TOKOM.

O6paTnTe BHMMaHME Ha MapkUpOBKY knemMm u ybeauTecb B
npaBUNbLHOCTM MoakmnodeHns. HecobniogeHne atoro TpeboBaHuA
MOXeT NpUBECTU K nospexaeHuio MN4Y.

Heobxoavmo cobrniogate criefytoLlme YCrnoBusi MOHTaxa:

* OcTtaBuTb CBOGOAHOE MECTO Bbile/HWKe W C ABYX CTOPOH OT
npeobpa3oBaTens 4acToTbl, 4TOObl 06ecneunTs NPUTOK M OTTOK BO3AyXa (CM.
puc. n Tabnuuy 3.1). CnegyeT Takke yyuTbiBaTb TEMMoBblAENeHne ApYrux
YCTPOMCTB, HaXoASLWMXCA B OQHOM Lukady ¢ npeobpa3oBaTenem 4acToThl.

* [peobpasoBatenb 4acToTbl MOXeET ObITb YCTaHOBMEH TOMbKO B
BepTuKanbHOM nonoxeHun. Ecnu B ogHoM Lwikady HeobXxoaMMo yCTaHOBUTb
Heckonbko MY, To ycTaHOBKY NpoM3BOAWTL rOpU3OHTasnbHO B psig. B cnyyasx,
ecnu Heobxoammo yctaHoBuTb MY apyr Hag Apyrom, TpebyeTcs ycTaHOBUTL
M30NMpYyoLWLMA  pa3BeTBUTENb Moa yrnmom 45 rpagycoB, KoTopbli 6yaeT
MOSTHOCTBIO NEpeKpbIBaThL 30HY BbIGpPOCA HArpeToro Bo3ayxa C HWKECTOSILLEO
MY (pucyHok 3.1).

*+ He ponyckaeTcsi nonagaHue MOCTOPOHHUX MPeaMeToB  BHYTPb
BO3lyXOBOJa BO BPEMS yCTaHOBKW, MHa4Ye npeobpasoBaTenb 4acToTbl MOXET
ObITb NOBPEXAEH.

+ YbegutbCs, 4TO KMacc  3aWuThl  npeobpasosBaTtens  4acToThl
COOTBETCTBYET YCINOBUSIM 3KcnnyaTaumn. Hecobniogenne TpeboBaHwin k
YCOBUSIM OKPY>KatoLLiel cpefibl MOXET NPUBECTM K COKPALLEHMIO CpOKa CryXObl
npeobpasoBaTens 4acToThl.

CreneHb 3awmThl IP20 o6o3HavaeT, 4To Kopnyc npeobpasoBaTens 4acToTbl



3awmaeT oT nonajaHvs BHYTPb MPEeAMEeTOB AMaMeTpOM, MpeBbILLALLMM
12.5 mm, 1 anuHon 6onblue 80 MM, HO NPU 3TOM He MPENSTCTBYET NonagaHuio
B HEro Bnarv (0oxas, kanenb KOHAeHcaTa, CTpyi Boabl U Ap.)

CrteneHb 3awutbl IP65 o6o3HavaeT, 4TO KOpPNyc npeobpasoBaTens
YacToTbl  MOMHOCTBIO  3awumw@eT OT  MNONagaHust  BHYTPb  Mbinn
(NbINneHenpoHMLaem) 1 3awmuiaeT OT CTpyuM BoAbl C NOOOro HanpaeneHus,
Hanpumep, OT CUMbHOIO AOXAS, MbITbsl NOA, HANOPOM UK PaboTbl B YCIOBUSIX
BbICOKOW BMaXHOCTU. [pr 3TOM KOopnyc Takke npefoTBpaLlaeT NpoHUKHOBEHWE
npegMeToB guametpom 6Gonee 1 MM u  obecrneunBaer 6e3onacHyto
3KCMyaTaumto B CIIOXKHbIX NOTOAHbLIX MU NPOU3BOACTBEHHBIX YCMOBUSIX.

TpebyeTcs ycTaHOBUTL puNbTpyloLLME YCTPOWCTBA B MeCTe MpuUTOKa
BO3Jyxa B Cllyyae CUMbHOro 3arpsi3HeHVsl Bo3dyxa Mbifblo.

Ons acpdbexkTnBHOrO oxnaxaeHusi npeobpasosatenen yactotel INSTART
HeobXoQMMO OCTaBUTb BOKPYr [AOCTaTo4HO cBoGogHoro Mecta*. Cxema
yCTaHOBKM nNpeobpa3oBaTtenss 4actoTbl Ans obecrneyeHuss BeHTUNALMU
nokasaHa Ha pucyHke 3.1.

PucyHok 3.1 — Cxema yctaHoku MY cepun INPRIME MX

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

Tabnuua 3.1 — PaccTosiHUsSI Npy MOHTaxe

MoHTaXHble pa3mepb!

Tunopasmep M4
P P A B
1 - 2100 mm
2-16 2100 mm 2100 Mm
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3.1.1 TennoBbiaeneHue

MoTepn aHeprun Ha npeobpasoBaHue B Y nepemMeHHOro HanpskeHus
B MOCTOsIHHOE, a 3aTeM obpaTHO B MEepPeMeHHOe, COCTaBMsOT OKOMo
5%. 3TV noTepu 3Hepruy MpMBOAAT K TENSOBbIAENEHNIO, MO3TOMY chneayeT
npefoTBpallaTh yBenuyeHWe TemnepaTypbl B Crydae YyCTaHOBKWM M3denvs B
3aKpbITbIA LWKad, ANS 4ero npegycmaTtpuBaTtb B LWKady MPUHYAUTENbHYO
OXNAKAAIOLLYIO BEHTUMALMIO.

B aTom cnyyae HeobxoAMMO Y4uTbIBaTb AaHHble O TennoBblAENeHUM,
ykasaHHble B Tabnuue 3.2

Tabnuua 3.2 — Tennosbigenenve mogenen cepum INPRIME MX npwu
HOMWHANbHOW Harpy3ske

Mopenb 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-G0.75-3B 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 4acTb B TensoBblgeneHnM — notepu B cunoBblx Lenax IGBT.
MoaToMy uM3MeHeHMe Hecylleld 4acToTbl MO3BOMSET  perynupoBaTb
TensnoBblgeneHne npeobpasoBaTens YacToTbl.

3.2 NoaknoyeHne BXOQHOro NUTaHUA

3.2.1 TpeboBaHMA K NOAKIMIOYEHUIO

Mepen nopayen nutaHma ybeputechb, 4TO nepudepuiHoe
obopynoBaHue u MY HacTpoeHbl B COOTBETCTBUM C YyKa3aHWUSMU
AaHHOrO PYKOBOACTBA ANA yKadaHHoW mogenu. Hecobniogexve
aToro TpeboBaHWA NpuBeAeT K HECHACTHBIM CrlyYasMm.

Takke HeobxoaMmo ybeauTbCH, YTO KIacc HanpshkeHus
nuTaloLLen ceTn COOTBETCTBYET KNaccy HOMUHAMbHOTO HaNPshXeHNs
ny.

3.2.2 MpepoxpaHuTenu n aBTomatnyeckme BbiKno4vaTenum

Ha Bxome nuTaHus cnegyeT wWcnonb3oBaTb MpefoxpaHuTenu w/wnm
aBTOMaTMYecKue BbIKMoYaTeny Ans orpaHU4eHnsi BO3MOXHbIX MOBPEXAEHUA B
criyyae BbIXxoga W3 CTPOsi BHYTPEHHWX KOMMOHEHTOB npeobpasoBaTens
4acToThI.

CnegyeT yCTaHOBUTb KOHTAKTOP C BO3MOXHOCTbIO PYYHOrO ynpaBrieHus
MEXAY WCTOYHMKOM MUTaHWs MepemMeHHOro Toka M npuBodoM. KoHTakTop
OOMKEH Npy HeobxoAMMOCTM OTKMYaTh nogady NuUTaHust Onst NpOBeaeHUst
MOHTa)XHbIX M CEepBUCHBLIX paboT, a Takke obecneuvBaTb 6e30MacHOCTb BO
BpeMs 3TUX LENCTBUNA.

3awmTa NUHUA NUTaHWs OorbkHa obecneumBaTbCs MOMb3oBaTeNeM B
COOTBETCTBMM C TOCYAAPCTBEHHbIMU W MECTHBIMU 3NEKTPOTEXHUYECKUMMU
cTaHgapTamu. Bbibop npenoxpaHuTenen n aBTOMaTUYECKUX BblKItovaTenemn
npou3BoANUTCS MO BXOOAHOMY HOMWHANbHOMY TOKY, [OaHHble O KOTOpPOM
npvBeaeHol g8 2nase 2.3 ModesbHbil psad U HOMUHalbHbIe fnapamempsbl
C y4eTOM Neperpy3oyHor cnocobHocTn npeobpasoBartens vacTtoTbl. Ecnv npu
paboTe npegnonaratloTca AnuTenbHble neperpy3kn 150 % u Bbiwe oOT
HOMUWHAaNbHON MOLLHOCTU, TO NoAbop OCYLLECTBMSIETCS MO BXOAHOMY TOKY,
YMHOXEHHOMY Ha 1,5.

YbeouTech Takke, 4TO BpeMs cpabaTbiBaHWS NpegoxpaHuTenen coctaBnset
meHee 0,5 cekyHa. Bpemsi cpabatbiBaHus 3aBUCUT OT TWMa WUCMOMb3yeMOoro
npenoxpaHnTensi, MONHOMO CONPOTUBIEHNS CETU NUTaHWS, a Takke OT nrowiaau
ceyeHus, MmaTepuana v OfvHbl nuTatoLlero kabens.




3alwmta MoxeT obecneunBaTbCa GbICTPOAEMCTBYHOLLMMU MPefoXpaHUTENAM
TWMOB:

1N aR/gR — NonynpoBOAHUKOBbIE NPefoXpaHUTENN;

™MN gG — cTaHaapTHble NPeAoXpaHUTENN CO BpeMeHeM cpabaTbiBaHus
MmeHee 0,5 cekyHabl.

3.2.3 MoakntoyeHne cUNoBbIX KIIeMM U 3a3eMIeHUs

Ha pucyHkax 3.2-3.5 npeacTtaBneHbl CXeMbl CWUMOBbLIX MOOKHOYEHUI.
OnucaHune 0603Ha4YeHNI Ha CUIOBBIX KIleMmax npueseaeHo B Tabnvue 3.3.
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PucyHok 3.3 — Cxema cunoBbix nogknoyeHuii ans mogener INPRIME MX- GY-2B
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PucyHok 3.4 — Cxema cunoBbix nogkntodeHui ans mogenen INPRIME MX- GY-3B

[ TLPE

* Knemmbl Ans nogknodeHust TP (TopMo3HOro pesaucTtopa) NpuUcyTCTBYHOT B
mogensx ot 0.75 kBt go 160 kBT (B pexume G);

Knemmbl ans nogkntodeHus apoccens DC npucyTcTByOT B Mogensix ot 45
kBT o 450 kBT (B pexume G);

TM (TOpMO3HOW MOAYIb) BO3MOXHO NMOAKITHOYNTL BO BCEM MOAENBHOM psay
INPRIME MX.

PucyHok 3.5 — Cxema cunoBbix noakmtoveHuit ana mogener INPRIME MX- GY/PY-4B
Ta6nuua 3.3 — OnucaHne CUNoBbIX KNeMM

O603Ha4YeHue Knemm DYHKLUU KNeMMm

BxoaHble KnemMmbl Ans NoAKNoYeHnsa TpexdasHon nuTatLLen ceti
RS TmL N 400 B (unun opgHodasHoi cetv 230 B)

(+), BR Knemmbl Ans NOAKMIOYEHNst TOPMO3HOTO peauctopa



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

P1, (+) Knemmbl 3MT ans nogknioyveHvs Ans noakniodeHus agpoccens DC
U, vV,w BbIxoAHble KneMMbl ANA NOAKMIOYEHUS anekTpoasuraTens
PE/D Knemma 3atLuTHOrO 3a3eMneHus

3.2.4 Mepbl NpefOCTOPOXHOCTU NPU NOAKIMIOYEHUN BbIXOAHbIX CUNOBbLIX
Knemm

1. Karteropudyecku 3anpelleHo MNOAKMYaTb BXOA4 MNUTaOWeENn cetu K
knemmam «U», «V» n «\Wy.

2. MNopgkntounTb BbIXxoaHble Knemmbl «U», «V» n «W» K BXOOHBIM Knemmam
anektpogsuratena «U», «V» un  «W» cooTtBeTcTBeHHO. [lpoBepbTe
HanpaBreHne  BpalleHWss B COOTBETCTBMM C  WHCTPyKUMENW  Ha
anekTpogguratens. Ecnu HanpaBneHvwe BpalleHus anekTpoasuratens He
CoBMafaeT C NpaBUMbHbLIM HanpaBrneHWeM, MOMEHSNTE MeCcTaMun NPOBOAHUKN
nobbix aAByx knemm u3 «U», «V» n «W», nubo npu nomowin napamertpa
PO-13.

3. 3anpeLlyaeTcsi 3ambikaTb HAKOPOTKO UK 3a3eMIIsATb BbIXOAHYHO Lenb. He
npukacanTecb K BbIXOQHOW LENUM W He [onyckaWTe KOHTakTa BbIXOOHOMO
npoBoda C KoprycoM mnpeobpasoBaTensi 4YactoTbl. B npoTuBHOM cnydvae
BO3MOXHO MOpaXKeHNe 3NEKTPUYECKMM TOKOM UMW 3aMblkaH1e Ha 3eMrio.

4. He ponyckaeTcs NOAKIYEHNE EMKOCTHbBIX Harpy3oK K BbIXOAHOW Lienu.

5. He ponyckaeTcs ycTaHOBKa 3fIEKTPOMArHUTHBLIX MYCKOBbLIX YCTPOWCTB Ha
BbiXxoAe npeobpasoBaTens 4acToTbl. B npoTMBHOM cnyyae npu pa3mbikaHum
3aMblkaHUK YCTpoWcTBa BO BpeMsi paboTbl npeobpasoBaTtenst yacTtoTbl 6yayT
BO3HMKATb CKa4kM TOKAa, KOTOpble MpuMBEAYT K BbIXOQ4Y W3 CTPOsi CUIOBOro
Moayns npeobpasoBaTtensi YacToThbl.

6. YcTtaHoBka TennoBoro perne neperpysku. B coctae npeobpasoBartens
4acTOTbl  BXOAMT  JNIEKTPOHHas CXeMa  3alWuTbl  OT  Meperpysok.
[ononHuTenbHoe TennoBoe pene neperpyskM HeobBXOAMMO YCTaHOBUTb B
creyoLumx cnyyasx:

* Ecnu npeobpasoBatenb 4actoTbl MCMONb3yeTcs AN  ynpaBneHus
HECKOMbKMMU ABUraTeNnsMu;

* Ecnu nogknovaoTcss MHOFOMOSMOCHblE ABuraTenu. HomuHanbHbIA TOK
TENsoBOro pene neperpysku JormkeH ObiTb TakMM Xe, Kak HOMUHAIbHbLINA TOK,
yKa3aHHbIN Ha NacnopTHOM Tabnuuke ABuraTens.

7. Ecnu cymmapHas anvHa nposoda Mexay npeobpasoBaTenemM 4actoTbl U
ABurateneM CrMLIKOM BernuKa, WM Hecylasi 4actoTa npeobpasoBaTens
YacToThl (4acToTa NepeKnYEeHNS CUMOBbIX

IGBT-TpaH3MCTOPOB) CMMLUKOM BbICOKA, FapMOHWYECKUA TOK YTEYKU OT
Kabenew okasbiBaeT oTpuLiaTenbHoOe BNUsiHNE Ha NpeobpasoBaTenb 4acToThbl 1
Apyrve BHelwHWe ycTpoinctBa. Ecnu anvHa coeguHUTENbHOW NMUHUKM MexXay
npeobpa3oBaTenem 4acTtoTbl U [ABUraTerieM CrULLKOM BEeNuKka, HeCyLlyo
YacToTy Npeobpa3oBaTens 4acToTbl HE0OX0AMMO NOHM3NTL. Hecylas yacTtoTa
MOXeT ObITb 3ag4aHa yHKLMOHanbHbIM kogom P0-26.



3.3 MopakntoyeHne 4ONONHUTENBLHOrO 060pyAOBaHUSA

B 3aBucumocTM OT ycroBui aKchnyaTauuMum BO3MOXHO MNPUMEHEHWe
JononHuTenbHoro obopyaoBaHus. Ha pucyHke 3.6 npepacrtaBneHa cxema
noakni4veHnsa OononHUTEeNbHOro oﬁopy,qosava.
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PucyHok 3.6 — Cxema noakntoyeHns 4ononHUTeNbLHOro obopyaoBaHUs

Ta6nuua 3.4 — OnucaHve JONoNHUTENBHOTO 0GOPYLOBaHNS

Ne
1

YcTtpoicTtBo

AsTOMaTMYECKUIA
BblKItovaTens”/
MpepoxpaHutens*

OnekTpomarHuTHbIN
KkoHTakTop (KM)*

CeTeBoll gpoccenb

Papgvo4actoTHbIN
duneTp*

SMC-unbTp

Onucanue yHKUMN

MpepHasHayveH ANsa 3awmnTbl IMHUA
BIeKTPOCEeTN OT TOKOB Neperpyskn n ot
TOKOB KOPOTKOIO 3aMblKaHuA

AnnapaT AMCTaHUMOHHOIO AENCTBUS,
npeaHa3Ha4yeHHbIN AN BKITIOYEHUA 1
OTKITOYEHUI CUINOBbIX BNEKTPUYECKNX
uene nNpyu HopmarbHbIX pexumax
paboTbl. MpepoTBpaLlaeT NnoBTopHOE
BKNiOYeHue B crny4vyae Bbixoga
npeobpa3soBaTerns 4acToThbl U3 CTPOSI.

MpeaHasHayeH 4ns CHWKeHUs GpOCKoB
TOKa BXO4HOW LeMi 4acTOTHOMO
npeo6paszosarens, npu konebaHusix
HanpsHKeHUs B CeTH, a Takke Ans
CHWKEHMS BbIBPOCA rapMOHUYECKUX
MCKaXeHWi B CeTb OT npeobpasosaTens
4acToThl.

MpeaHasHaueH Ans ycTpaHeHus
PaAVoYaCcTOTHbIX LLYMOB, BIMSIOLLMX Ha
pa6oTy npeobpasoBatensi 4acToTbl

DunbTpel AMC orpaHuunsatoT
HanpsiXeHne 1 TOK BbICOKOYACTOTHbIX
nomMex, KOTopble BO3HWKAIOT B CETU OT
npeobpasoBaTens 4acToTbl B
HOpMarbHOM pexume paboTbl 1 B
YCIOBUSIX HEUCTIPABHOCTEN.

MeTtoauka noa6opa

Mo BxogHOMY TOKY
npeoGpasoBaTtens 4acToTbl
MoapoGHee — cm. enasy
3.2.2

Mo BXOAHOMY TOKY
npeoGpa3oBaTens 4acToThbl

Tabnuubl nopbopa—Ha
ocuymansHoM calite — g
pasdesne cemesou
dpoccernb

Mo HoMMHarnbLHOMY TOKY
npeoGpa3soBaterns 4acToTbl

Tabnuubl nogbopa— Ha
oduumansHom caite —g

pasdesne puribmp SMC
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5

[poccenb
NOCTOSIHHOTO Toka*

TopMo3Hoit Modynb

TopmosHomn
peauctop

BbixoaHow
(MOTOpHBII)
npoccenb

[lpoccenb NOCTOsIHHOMO Toka
obecneuvBaeT 6onee apHeKTUBHYIO
KOpPeKLMio KoapuLIMeHTa MOLLHOCTH
3a CYET crnaxwBaHus Nynbcauun Toka

B 3BEHe MOCTOSIHHOTO HarnpshXeHs, Yem
BXO[HOW APOCCeb, OrpaHUYMBaIOLLMIACS
nuwb chopmMon Toka Ha Bxoae. [Ans
MOBbILLEHUS 0TKA30yCTONYMBOCTN
4aCTOTHO-Perynupyemoro npmeoaa

B OTBETCTBEHHbIX MPUMEHEHMUSIX
pekoMeHZyeTcst KOMBUHUPOBaHHOE
1cnonb3oBaHne 06oux TMMNoB
apocceneii. BxogHon gpoccenb
NoAaBrisieT BHELLHUE KOHAYKTVUBHbIE
MoMexu 1 CUMMETPUYHbIE
nepeHanpsxeHus;, a apoccesb
MOCTOSIHHOTO TOKa AOMOMHUTENIbHO
CTabunuanpyeT BHyTPEHHIOW Lienb MY,
NoBbILas 061Uy HaAEXHOCTb CUCTEMbI.

ObecneunBaeT nogady
3MeKTPOSHEPrum, BoipabaTtbiBaeMomn
B MpoLiecce TOPMOXKEHUS!
aneKTpoABuraTesis Ha TOPMO3HOM
pesncTop, rapaHTUpyst HopMarbHyo
paboTy npeobpasoBaTens 4acToTbl.
TopMo3Ho Moy b Heo6X0aAMM, ecnn
TpebyeTcs npoussecTu BuicTpoe
TOPMOXEHUE UHEPLIVOHHON HarpysKu.

MpepHasHaveH Ans paccenBaHust
3MeKTPO3HEpruu, BoipabaTbiBaemoii B
npoLecce TOPMOXKEHUS U PE3KOM
CHVDKEHUM CKOPOCTW NeKTpoABUraTensi.

MpeaHasHayeH Ans 3alnTel ABuUratenei
OT MWKOB HaNPsHKEeHUs], BO3HUKAIOLLUX
npu pabote npeobpasoBatenen
YacToTbl. BenuunHa nynbcauwii
HarnpsbKeHWs1 3aBUCWT OT HecyLen
YacToTbl npeoGpa3oBaTenei 4acToThl,
ANWHBL 1 TUna kabensi. beicTpoe Bpemst
HapacTaHust HanpsbkeHust
XapaKTepu3yeTcs AONOMHUTENbHBIMU
NoTEepPsIMI MOLLIHOCTU 1
HexenaTernbHbIM HarpeBoM B kabensix n
ABuratene, a Tailoke MOXET NMPUBECTU K
npoGoIo NN YCKOPEHHOMY CTapeHuio
n3onsiuumn. CHMXaeT CKOpoCTb
HapacTaHusi TOKOB KOpPOTKOTO
3aMblkaHWsi, TEM CaMbiM oBecneunBas
HeobxoaumMoe Bpemst Ans
cpabaTbiBaHUs 3aLLMThI
npeobpasoBaTens 4acToTbl.
Wcnonb3yeTcs npu yaaneHHocTn
anekTpoasuratens ot
npeobpasoBaTens 4acToTbl 6onee yem
Ha 50 m.

MoaGop BLINOMHATL MO
pekomeHaaumsM
npoussoguTens

Tabnuubl nopbopa—Ha
ocuymansHoMm cante — g
pasdene TopmosHol
Modyrib

B 3aBucumoctv ot Tuna
Harpysku (CM. Ha
oduymansHoM catme 8
pasdene «[Toddepxka u
cepeucy->.
«[okymeHmauyus»

Tabnuubl noapbopa—Ha
ouymansHoMm cante — 8
pasdesie MOMOPHbIL
dpoccernb
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Gunbtp dU/dt MpenHasHayeH aAns 3awnTbl Tabnuubl nog6opa— Ha
[BUraTens oT BIUSHUS UMNYNbCHBIX ocuumanbHoOM cante — g
nepeHanpsbxeHni LM, kotopbie asdene dU/dt gounibmpsi
MOTyT BbI3blBaTb NPOGON U30NSALMK,

[IOMOMHUTENbHBIN HarpeB ABuraTensi,
SIBNEHUE OTPAKEHHON BOITHbI,
PE30HAHCHOrO HaMoXeHUs BOSH,
noTepu NOBEPXHOCTHOTO adhdekTa.
KoMneHcHpyoT eMKOCTHbIE TOKU
ONVHHBIX Kabenen geuratenei,
CHWKaEeT BUXPEBbIE TOKW B CepAeyHuKe
poTopa 1 cTatopa ABuUraTtensi, nomexv
HaBOAMMble Ha PSIiOM PacronoXeHHble
cnaboTouHble kabenu ynpaeneHus u

annaparypy.
BbIxoHOI CUHYCHBIV BbIX0AHO CUHYCHBIN UNBLTP Tabnuubl nopbopa—Ha
unLTp npegHasHayeH Ans crnaxuBaHus odrumansHoM caiite — g
MMMYILCHOTO HaNPsXXeHUs Ha BbIXoae pasdesie 8bI1x0OHOU
YacToTHoro npeobpasoBaTens nytem CUHYC-¢bunbmp

npeo6pasoBanus LUWM-curHana

B CMHycouaarnbHOe HanpskeHue C
MWHUMasbHbIMW raPpMOHUYECKUMU
NCKXXEHNAMWN.

* Mpu ycTaHoBKe AaHHOro obopyaoBaHusi criegyeT PyKOBOACTBOBATHLCS
pekoMeHaaumsiMM NpoV3BOAMTENS MO MEeToAMKe noadopa.

Bo Bpemsi paboTbl npeobpasoBaTtent reHepupyeT BbICOKUIA TOK
= yTEUKM Ha 3eMnto. HeobxoaMMO yCTaHOBUTL YCTPOVCTBO 3aLLUTHOIO
== | oTkntoyeHuns (Y30) Ansa oTCnexuBaHus NpeBbILLEHNSI TOKa YTeYKU Ha

3eMIt0, KOTOPOE MOXET BO3HUKHYTb BO BpeMs paboTs! 4.

B knumatumuyeckmx 30Hax, MNOABEPXKEHHbIM yaapam MOSHWK,
nonb3oBaTento HeobxoaAMMO YCTaHOBUTb YCTPOWCTBO  3aLLUThI
OoT wumnynbcHoro nepeHanpsbxenuss (Y3WUM) nepeg MY, 4TOGbI
YBENU4UTbL CPOK cNy0bl Npeobpasosarensi.

3.4 NoaknioyeHne KNeMM ynpaBrieHUs

PacnonoxeHue KnemMM Ha KOMofKe MokasaHo Ha pucyHke 3.7, a ux
onucaHue — B Tabnuue 3.5.

+10V | GND | All A2 Di1 DI2 DI3 Di4 HDI DI6 DI7 TIA | TIC

AO1 | AO2 | 485+ | 485- | STO1| +24V | STO2| +24V | COM | FM R/A | RB R/IC

PVIOyHOK 3.7 — PacnonoxeHvie knemm Ha konogke nnatbl ynpasneHua
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Tabnuua 3.5 — OnvcaHne KnemMm ynpasneHust

Lincposble DI1-COM Knemmbl undgposoro Mporpammupyemble L poBble BXOAbI.
BXOAHblE curHarnbl Bxoaal 1. BxogHoe conpoTuBnenuve: 3.3 kOm.
2. [InanasoH HanpshkxeHus Ha Bxoae:
DI2-COM Knemmbl uudposoro 9 B~30B
Bx0da 2 MopaepxusatoT PNP 1 NPN-noruky
(no ymonyaHnwuio NPN), nepekntoyeHne
DI3-COM Knemmbl uucposoro ocymec‘[snﬂe‘rcn mKaM'jePOM J2Ha
Bxona 3 NULEBON NaHenm ycTponcTsa.
HDI — MmoxeT ncnonb3oBaTbeCst Kak
DI4-COM KnemMb! LMdpoBoro BbICOKOYACTOTHbI UMMYTbCHbIV BXOA,
Bxoaa 4 (Ao 50 kl'w).
HDI-COM Knemmbl uucposoro
Bxoaa 5/
BbICOKOHACTOTHbIN
MMMYIbCHBIA BXOZ,
DI16-COM Knemmbl undgposoro
Bxoaa 6
DI7-COM Knemmbl undgpposoro
Bxopa 7
WcTouHMKN 10V- BHELLHWIA NCTOYHUK Mcnonb3yeTca ansa noaknioveHns
nuTaHusa GND nutaHus + 10 B BHELLHVX YCTPOWCTB (Hanpumep,
MOTEHLMOMETPOB).
MakcmanbHbI TOK Harpy3aku:
100 mA. Tpebyemoe BHelLHee
conpoTuBneHnue ot 1 kOm ao 5 kOm.
24V- COM BHeLLUHUI UCTOYHMK O6ecneynBaeT nuTaHue +24 B.
nutanus + 24 B Vcnonb3yeTca Ans nogknoveHns
BHELLUHWX YCTPOWCTB (AaTYMKOB M T.14.).
MakcumanbHbIii Tok Harpyaku: 200 MA.
AHarnoroBbIn Al1-GND Knemmbl aHanorosbix AnanoroBble Bxoabl. PaboTatoT no
BXOAHOWN curHan BXO[0B HanpsbxeHuio B AvanasoHe 0 ~ 10 B
Wnu no Toky B AnanasoHe 0/4 ~ 20
MA. MepekroyeHne ocyLLeCcTBNAETCS
xamnepamu J3 n J4.
Al2-GND BxogHoe conpoTtusrieHue npv pabote
no Toky 500 Om, npu paGote no
HanpsbkeHuto 100 kOm.
AHarorosbiit AO1- GND | Knemmbl aHanorobIx [lnana3oH BbIXOAHOTO HaMNpPsXXeHUs:
BbIXO[HOM CUrHan BbIXOJI0B 0 B~10B
[lnanasoH BbIXOAHOrO TOKa:
0/4MA ~ 20 MA.
BbixogHoM curHan (HanpsbkeHue unu
TOK) onpeaenseTcs mxamnepamm
AO2 - GND J6 (nnst AO1) m J7 (anst AO2),
HaxoAsALMMUCA Ha NNLIEBOI YacTn
Kopryca.
PeneiiHble RIA- Knemmb! peneritbix RA-RB — HOpMaribHO 3aMKHYTblit
BbIXOAb! R/B- BbIXOA0B KOHTAKT,
R/C RA-RC — HopManbHO pa3oMKHYTbI
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PyHKuMa STO

MmnynbcHbIn
BbIXOAHOM
curHan/
Lindposoii
BbIXOA C
OTKPbITBIM
KOMNMeKTopoM

KommyHuKaLmoH-
HbliA curHan

TIA-
TIC

+24v-sTOL | Knemmel Ans
aKTuBaLmmn yHKLMN
sTO

+24V-STO2

FM-COM Knemmbl
BbICOKO4ACTOTHOTO
MMIMybCHOTO
BbIXoZa/LUMpoBoro
BbIXO/}a C OTKPbITbIM
KOJNEKTOPOM

485+, Knemmbl

485- NoAKNYeHns
nHTepdeiica RS-485
Ans pabotel no
npotokosny Modbus
RTU

KOHTaKT.
TA-TC — HopManbHO Pa3oMKHYTbI
KOHTaKT.

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

30 B noctosHHoro Toka, 1 A.

Mo ymonyaHuio Ha knemmax
+24V-STO1 n +24V-STO2 crout
nepemblyka.

Mpy BO3HWKHOBEHWW OLLMGKK Err48 Tun
HencnpaBHOCTY MOXHO NPOBEPUTL B
napametpe U1-35:

1: OTkntoyeH STOL;

2: OTkntoveH STO2;

3: OTkntodeHbl STO1 n STO2.

MoxeT BbITb MCNOMNb30BaH B kayecTse
BbICOKOYACTOTHOrO UMMy bCHOTO
BbIXOAa UMK BbIXOAA C OTKPbLITbIM
KONNEeKTOPOM, YTO onpeaensercs
YHKUMOHanbHbLIM kKogom P6-04.
BbICOKOYACTOTHbI MMMYNLCHBIV BLIXOA,:
MakcumarnsHas yactota 50 kl'u.
Bbixof C OTKPLITLIM KOMIEKTOPOM:
[Inana3oH BbIXOAHOTO HANPSXKEHNS:

0 B~24B

[lnana3oH BbIXOAHOTO TOKa:

0mMA~ 50mA

485 + NoNoXUTeNbHbIN BXOA

485 — oTpuLaTenbHbI BXOA.

Mpu nomowwm pxamnepa J4 MOXHO
MoAKTIOYUTL COMMaCcyIOLLMIA Pe3ncTop.



+24V
com
Bnepen & DN
Pesepc " » DI2
- (OYHKUMA - 3 DI3
- OYHKUMA - -~ Di4
- hyHKLMA - b > DIS
- byHImA - —— DI
- tyHkumA - —— —+o DI7
BapuaHT
noakniodeHus HDI
——————— -~
| -
| MeHepaTop ‘ |‘ comM
} MMITYNECOB @ 4 HDl
N
o O 10
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o +10V
BHewwHuiA
noTeHUMOMETD  Al2
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> STO1
L YT
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s STO2

Lundp. Bxog 1
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Liuchp. BX0A 5
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Undp

BX04 7
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BX0A

Aranoroesii
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8x0f 2
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NPN

n4
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BBIXON 2 Gup |
RC
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Bbixog R RA
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[
|
WMmnynbcHeid | M
BLIXOA | ooy
|
L__
RS-485 “85%
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| ON PE
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o o
Y OFF
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aHanoroeore
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2l els o
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KaTywka pene

BapHaHT
noaknioyeHus FM

1

1 I
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- |
7

PucyHok 3.8 — Cxema nogkntoveHus ynpasnsowmx knemm cepun INPRIME MX
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3.5 NMpoknapka kabenen

BbiGop ceyeHus kabene U HAKOHEYHUKOB MPOM3BOAMTCS COrMacHo
HOMMWHanbHbIM TOKam (cMm. enagy 2.3 ModenbHbil psd U HOMUHalbHbLIE
rnapamMempbl) N pa3Mepam KNneMMHbIX CoeAuHeHWI npeobpasoBaTens 4acToTbl.
MOMEHT 3aTshKKM CMNOBBIX U YNPaBNSAOLWMX KNEMM NpuBeAeHbI B Tabnuue 3.6.

Tabnuua 3.6 - MOMEHT 3aTsXKM CMNOBbIX U YNPaBsitoLLMX KIemm

MoMeHT 3aTsKKKu MoMeHT 3aTsKKu
Mopensb (ynpasnsiowme (cunoBble knemmbi),

Kknemmbl), 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 05 12
INPRIME MX-G5.5-1B 05 25
INPRIME MX-G7.5-1B 05 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 05 25
INPRIME MX-G7.5-3B 05 25
INPRIME MX-G11-3B 05 25
INPRIME MX-G15-3B 05 25
INPRIME MX-G18.5-3B 05 25
INPRIME MX-G22-3B 05 25
INPRIME MX-G30-3B 05 25
INPRIME MX-G37-3B 05 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

INPRIME MX-G800-4F 05
INPRIME MX-G900-4F 0.5
INPRIME MX-G1000-4F 05

3.5.1 Bbi6op cunoBbIx kabenen. 3awmUTHoe 3a3emrneHme

56
56
56

56

Mon6op cunoBbix kabener BoINOMHATL MNPW COBNOAEHNN YCNOBUIA MECTHbIX

HOpMaTtmeoB no TEeXHUKe 6e3OI'IaCHOCTI/I, Hanps>XeHno  NUTaHuaA

HOMUHanbHoOMy Toky MY ¢ yyeTom TpeboBaHWin NO 3KCMnyaTauum.

n

Bcsa npoBofka fomkHa coOOTBETCTBOBATbL MECTHBIM 3aKOHaM M HOPMAaTUBHLIM

[OKYMEHTaM B OTHOLLEHUN CeYeHns Kabens 1 yCrnoBuin oKpyKatoLLen cpeapi.

Tabnuua 3.7 — 3aBUCMMOCTb ANMHbI KaGerns Mexay OT HEeCYLLEe YacToTbl

AnvHa nposoaa mexay M4 wun <50 ™ <100 m
JnekTpoaBurarenem

Hecyuwas yactota (napameTp <15«kMy <10 kMY
P0-26)

> 100 m*

<5kuy

*Mpwn anviHe kabens ot MY go anektpoasuratenst 100 m n 6onee HeobxoanMo
yCTaHaBnuBaTh AONOMHUTENBHOE 0bopyAoBaHue (cM. Tabnuuy 3.4).

OnacHocTb nopaxeHus 3N1eKTpu4eCKUM TOKOM

I'IpeoGpaaoBaTenb HacTOTbl MOXET NpuBeCTU K BO3HUKHOBEHUIO
NOCTOAHHONO TOKa B 3alWWUTHOM 3asemMndlowemM npoBOAHUKE.

Hecobniogenne cnepyoownx TpeboBaHU MOXET NpUBECTU

K

TOMY, YTO YCTPOWMCTBO 3alUUTHOrO OTKMOYEeHUs He obecneunt
HeobxoauMmyto 3awmty. Tam, roe AN 3awWTbl OT MOPaXKeHWs!
SMEKTPUYECKMM TOKOM MPUMEHSIETCS  YCTPOWCTBO  3aLUTHOTO
OTKIMIOYEHNS!, [OMNyCKaeTCs yCTaHaBnMBaTb Ha CTOPOHY MUTaHUA

Tonbko Y30 Tuna B.

3awmTa oT neperpysKku no Toky

Mpu wWcnonb3oBaHWM HECKONbKUX ABuratenert HeoGXxoanMo
ycTaHaBnMBaTb AOMNONHUTENBHOE 3aluUTHOe 0bopyaoBaHue Mexay
npeobpasoBaTenem 4acToTbl U ABUraTeneM, Hanpumep, ycTpomucraa
3aLUWTbI OT KOPOTKOrO 3aMblKaHUs UMK TENSIOBYIO 3aLUMTY ABUraTensl.
Ons 3awuTbl OT KOPOTKOTO 3aMblkaHWsi UM NeperpyskuM Mo TOKy
MCMoSb30BaTb BXOAHbIE NpeaoxpaHuTenu. Ecnv nponssogutens He
npegycMaTpuBaeT MX YCTaHOBKY, MPeaoXpaHuTenu OOSkHbl OblTb

YyCTaHOBJ1eHbI cneunannucToMm BO BpeEMA MOHTaXa.



OnacHOCTb TOKa yTeuku

MpeobpasoBaTenb 4acToTbl reHepupyeT TOK yTeyku. Yem Bbile
Hecyllasi 4acToTa, Tem 6onble TOoK yTeyku. Tok yteukm MY
coctasnseT 6onee 3,5 MA, dakTuyeckoe 3HadeHWe onpegenseTcs
ycnosuaMmM akcnnyataumn. [na obecnevenuns 6esonacHocTtn MY
W anekTpoaBuratenb AOMkHbI ObiTb 3a3emneHbl. ConpoTuBeHve
3a3emneHust JOMKHO BbiTb MeHee 4 OM. He pgonyckaeTcs noaknoyate
3a3eMnSOLLMIA NPOBOZ, K CBApOYHOMY annapary v Apyromy CUrnosomMy
obopyaoBaHuio.  HenpasBunbHO  BbIMOMHEHHOE  3a3emreHune
npeobpasoBaTtens YacToTbl MOXET NPUBECTU K NeTanbHOMY ncxogy
Unu cepbesHbiM TpaBmam. MNpaBunbHOe 3a3eMneHre 06opynoBaHus
AOIMKHO ObITb YCTPOEHO CEepTUPMLIMPOBAHHBIM  CMELManMcTom-
AMNEKTPOMOHTAKHUKOM.

AnekTpobe3onacHOCTb

. MpeobpasoBatenb 4acTtoTbl Heobxogumo 3asemnsTb B
COOTBETCTBMM C  [OENCTBYWOLWMMM  cTaHgapTamv U
HopMaTuBamMu.

. [ns npoBOAKN BXOAHOMO NUTAHUSI, ABUraTenNs U ynpasnsitoLmx
nvHWn TpebyeTcs Mcnonb3oBaTbh OTAErNbHbIE 3asemnsiolve
kabenu.

. 3anpellaeTcs 06beANHATE 3a3eMIIEHNE HECKOIbKUX Npeob-
pasoBarenei 4acToTbl MyTeM NocnefoBaTENbHOIO NOAKIoYe-

HUA.

. 3asemnstowue nposoAa AO0JDKHbI 6bITb MakCMMarnbHO KOpOT-
KUMW.

. Cne,u,yVlTe WHCTPYKUMAM NpoussoanTena asuratena no ero
NOAOKMNHYEHUI0.

MHAyuMpOBaHHOG HanpsxeHue

MHayumpoBaHHOe HanpshkeHne OT BbIXOAHbLIX kabenew asuraTe-
e, pacnonoXeHHbIX PSAOM APYr C APYroM, MOXET HakonuTb 3a-
psin Ha KoHAeHcaTopax 060opyaoBaHWs faxe MpU OTKMHOYEHHOM U
n3onvpoBaHHoM obopygoBaHuu. HecobniogeHne TpeboBaHWi Mo
pasgenbHoN NPOoKIagKe BbIXOAHbIX kabenen agBuratenst MOXeT npu-
BECTM K CMepTenbHbIM UCX0o4aM Unu TskenbiM TpaBmaM. TpebyeTtca
npoknagbiBaTb BbIXOAHblE Kabenu [ABuUratens OTAENbHO Unv
MCMOMNb30BaTb 3KPaHUPOBaHHbIE Kabenu.



Kaxablii  KOpryc 3neKTpoyCTaHOBKM AOIDKeH ObiTb NpPUCOeOMHEH K
3a3eMIUTENI0 UNW K 3a3eMnsiolleld MarucTpany ¢ MoMOLLbI0 OTAENbHOro
oTBeTBneHusi. llocnegoBaTencHoe BKMIOYEHUE HECKONbKUX 3a3eMsieMblX
KOPMYyCOB 3M1EKTPOYCTAHOBOK B 3a3eMIISIIOLLMIA NPOBOAHMK 3anpeLuaeTcs (puc.
3.9).

MpaBunbHO He npasunsHO He
pekomeHayeTcst

PucyHok 3.9 — CxemaTuyHoe n3obpaxeHune o6pasoBaHus NeTm ¢
3a3eMSAOLLM NMPOBOAOM

Ha pucyHke 3.10 npeacTaBrneHbl pasfnyHble CUCTEMbI 3a3eMIieHus.
PexomeHaoyemasi cuctema 3asemnenus TT unm IT.

1 VL L1 L1
L2 —VVL L2 L2
03 L~ 13 3
PEN 1— N 1 — N
l ] - PE J_ - PE
== I Harpyaka = | Harpyaka = | Harpyaka

Cxema TN-C-S

Cxema TN-C Cxema TN-S

L1 — L1
L2 L2
L3 L3

l [ PE ] Pe
— I Harpyska 17 | Harpyaka lf

Cxema TT Cxema IT
PucyHok 3.10 — Tunbl cuctem 3asemneHns

CUMMETPUYHBIN  3KpaHMPOBaHHbIN  kabenb obecneyvBaeT  MeHbLUWI
YPOBEHb 3NEKTPOMAarHUTHOrO M3Ny4YeHnsi BCEN NPUBOAHOW CUCTEMbI, MEHBLLYHO
Harpysky Ha U3onsiuuio 3nekTpoaBuUraTensi, MeHbLUVE NOALUMMHUKOBBLIE TOKU U
MEHbLUWI U3HOC MOALLUMIMHUKOB. 3alUUTHBIA NPOBOAHWK BCeraa AOIMKEH UMEeTb
[0CTaTO4HY0 NPOBOAUMOCTb.

B tabnuue 3.8 ykaszaHO MUHMMarbHOE CEYEHWE 3alMTHOro MPOBOAHUKA
B3aBMCMMOCTM OT pa3mepa (ha3HbIX NPOBOAHMKOB B COOTBETCTBUM CO CTaHAAPTOM
FOCT P M3K 61800-5-2-2015, korga asHbid M 3alUWTHBIA NPOBOLAHUKM
BbINOMIHEHbI U3 OAMHAKOBOro MeTanna. B npotuBHoMm cnydyae ceueHue
3aLUUTHOrO NPOBOAHMKA OOMKHO obecrnevmBaTh Takyk e NPoBOAMMOCTb, YTO
1 'y BblbpaHHoro no Tabnuue 3.8.



Tabnuua 3.8 — MuHumanbHoe ceyeHne 3aLmMTHOro NpOBOAHUKa

CeueHue CbaSHbIX NpoOBOAHUKOB MuHuManbHoe ceyeHune COOTBETCTBYHOLLEro
S (MM2) 3alWMTHOro NPOBOAHMUKA Sp (MM2)
S<16 S
16<S<35 16
35<S Si2

CeyeHve kabenss OOMKHO ObITb paccunTaHO, WCXOAA W3 CreayloLmx
YCrOBWI: yknagka B NOTOK He Gonee 6 kabenei B psia, TeMnepaTtypa Bo3ayxa
30 °C, nzonsiums MBX, Temnepatypa nosepxHoctn 70 °C. MapameTpbl kabeneii
ona  apyrux yCI‘IOBI/II7I AOJKHblI COOTBETCTBOBATb TpGGOBaHI/IﬂM MECTHbIX
HOPMaTMBOB MO TexHUKke 0e30MacHOCTW, HAaNPSHKEHWIO  MUTaHWA 1
HOMWHanbLHOMY TOKY MpMBOAA C y4eToM TpeboBaHWi No aKkcnnyaTaumm.

HeobxoavMmo npuaepxmBaTbcs Cneayowmx npasun:

. Kabenb anekTpoasuratens cneayeT NpoknaabiBaTb Ha pacCTOAHUM OT
ocTarnbHbIX kabenen.

. Kabenn anektpogswuratenem HECKONbKUX  MPUBOAOB  MOXHO
yKnagbiBaTb napannensHo 1 psaaomM Apyr ¢ ApyroMm.

. Kabenb anekTpogsuratens, kabenb nutaHus u kabenu ynpaeneHus
npoKnaabiBatb B Pa3HbIX KabenbHbIX NOTKax.

° B Lensax CHWXeHUA YPOBHA 3MEKTPOMarHUTHbIX MOMeEX, Bbl3BaHHbIX
MMNYNbCHbIM XapakKTepOM BbIXOOAHONO HanpsXXeHua npueoda, He
crnefyeT npoknagelBaTe kabenb ABWraTens napannensHo Apyrm
kabenam Ha NPOTSXKEHHbIX y4acTKax.

MepeceyeHve kabenei ynpaBneHuss W CWNoBbIX kabenen cnegyet
BbINOMNHATL MOA YrioM, kak MoxHO Gonee 6nmskum k 90°. He ponyckaetcs
npoknagka NoCTOpPOHHKX kabenen Yepes npueod. KabenbHble NOTKM AOMKHBbI
MMEeTb XOPOLLYIO 3MIEKTPUYECKYI0 CBS3b APYr C APYrOM W C MPOBOAHWKaMU
3a3emMieHuns. ,D,ﬂﬂ ynydiweHua BblpaBHNBAHUSA noTteHunana MOXHO
MCnonb30BaTh CUCTEMbI antOMUHNEBbLIX KabemnbHbIX NOTKOB.



Kabens anekrponsurarens

He meHee 300 Mm

KaBens nutanus

Kabens ynpasnexus Kabenb anektpopsurarens
He MeHee 200 MM He meHee 500 Mm
\4
BxoaHo kabenb nutaHus Kabenb ynpasnexus

PucyHok 3.11 —Npacbuueckoe npeacraBneHne pacCcTosiHAN Mexay kabensmu
3.5.2 Bbi6op kabenen ynpaBneHusi. SkpaHMpoBaHue

Bce «kabenu ynpaBneHus [OOMKHbI ObiTb  3KpaHMpoOBaHHbIMW. [ns
aHarnoroBbIX CUrHanoB criedyeT ucnonb3oBaTh kabenb TynNa «BuTas napa» c
[OBONHBIM 3KpaHOM (cM. puc. 3.12a). Kaxabli curHan gomkeH 6biTb NOAKMHYEH C
NOMOLLbI OTAEMNBHOM 3KPaHMPOBaHHOW Napbl. He cnegyeT ucnonek3oBaTb 0AWH
06LWKMI NpoBOA, AN pa3HbIX aHANoroBbIX CUTHANOB.

>S9

PucyHok 3.12a PucyHok 3.126

[nsi HU3KOBOMbTHbLIX LMGPOBbLIX CUrHAMOB fyyLlie BCEro NoAxoaAnuT kabenb ¢
[ABOWHbIM 3KpaHOM, O[JHaKO MOXHO UCMONb30BaTh U kabenb TUNa «BUTas napa»
C OOHWM 3KpaHoM (puc. 3.126).

3.5.3 NopkntoyeHme Ha WMHY RS485. TpeGoBaHUA K NOAKITHOYEHUIO

McnonbayiTe akpaHUpoBaHHbI kabenb, coaepxaluuii ABe BUTbIE Napbl.

. CoepuHuTe cooTtBeTCTBYHOWME noTeHumansl (0 B).

. MakcumanbHas gnvHa nuHum — 500 meTpoB.

. MakcumanbHas gnvHa oTBeTBreHus — 20 METPOB.

. Mpoknagka kabenen: npoknagbiBaTe ceTeBol kabernb OTAEMbHO OT
cunoBbix kabenen (no kpamnHen mepe, Ha pacctosiHum 30 cm); ecnu
HeobXxoaMMO, BbIMOMHANTE NepecevyeHuss NoA NPAMbIMKA - yrramu;
nogkntovyanTe 9KkpaH kabens K Kiemme 3aseMSIeEHUs  Kaxaoro
noakmto4aeMoro npudopa.

. MogknounTe TepMUHATOPbI IMHUN K K&XXAOMY U3 ABYX KOHLIOB MUHUN.



3.5.4 MopkntroyeHne NPOBOAOB K aHaNorosomMy Bxoay

Mpy Manon BenMuuHe HanpsbkeHWs aHarnoroBOro CUrHana Ha Hero mMoryT
NnoBnNuATb BHeLIHWe nomexu. B obuiem crnyyae Heob6xoaMMo MCMoONb30BaThb
3KpaHWpOBaHHbI kabenb ¢ ANMHON, He npeBblwatoLle 20 M, Kak Nokas3aHo Ha
pucyHke 3.13.
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PucyHok 3.13 — Cxema nogknioyeHns NpoBoAOB K aHanoroBoMy BXOAY
(obwwmit cnyyan)

B cnyyasix, koraa aHanoroBbIf CUrHan NoABepraeTcst BO3OENCTBUIO CUMbHBIX
rnomex, HeobXoANMO YCTaHOBWUTE (OUNLTPYIOLWMIA KOHAEHCATOP, PacnonoXuB
ero psgoM C MCTOMHMKOM aHarnoroBoro curHana, unu npogetb kabenb B
deppuTOBOE KOSbLIO, Kak NokasaHo Ha pucyHke 3.14. Tpebyetcsa caenatb 2-3
BUTKa kabens Ha cdeppuToBOM KomMbLe. HamoTka AormkHa Npov3BoauTLCS B
O[HOM HanpasneHuu.

deppuTtosoe n4
KOMbLO
BHewwHuit |——— Al
WNCTOYHWK c 22 HO
aHanorosoro T 50B
-
curHana §_— GND

PucyHok 3.14 — Cxema NoAKIo4eHWs IPOBOAOB K aHaNoroBoMy BXoay
(NpY BO3AEMCTBUM CUMbHBLIX MOMEX)



3.5.5 NoakntoyeHune K uuchpoBbLIM BXOAHLIM KIneMMam

MopknioyeHne UNUGPOBBLIX BXOAHLIX KMNEMM BO3MOXHO B YeTbipex
pasnuyHbIX BapuaHTax:

BapwuaHT nogkntodeHns 1 (Mo yMOMYaHuIo): BHELLHWUI UCTOYHWK NUTaHNS He
ncnonb3ayeTcs, undposble BxoAdbl B pexxnme NPN.

BapuaHT nogkniodeHns 2: UCMonb3yeTCH BHELHWN WCTOYHWK MUTaHusS,
undposble Bxoabl B pexume NPN.

BapuaHT nogkntoyveHns 3: BHELHUA UCTOYHWK MUTaHWA He NCNonb3yeTcs,
umdposble Bxoabl B pexxume PNP.

BapuaHT nopkntodeHns 4: MCrnonb3yeTcs BHELWHUA UCTOYHWK MUTaHuS,
umdposble Bxoabl B pexxume PNP.

ny ny
<30BDC
coMm ! +24V
g:; NPN - [ g:; NPN
S ¢ -
DI3 ] L Lo J
Di4 PNP s b PNP
HDI % ‘ & HDI
D6 e 1
b DI7 S ,,‘ » DI7
= PE =
BapuaHT 1 BapwuaHT 2
ny ny
<30BDC
+24V CoM
11 — —h—0 DI
o NPN — P NPN
DI2 ——9 DI2 5
> DI3 j f—%rma 3}
3 ST S B | .
Dl4 S ‘ DI4 K
HDI ‘l HDI
> DI6 ———aDI6
— DI7 ——p D7
PE — L
BapuaHT 3 BapuaHT 4

PucyHok 3.15 — BapuaHTbl NOAKMI0YEHNS LMPOBBIX KIEMM



3.5.6 MoakntroyeHne Harpy3ku K penemHomy Bbixoay

PeneiiHble BbiIxoabl NPeacTaBnstoT COOOM BbIXOAbI TUMA «CYXOW KOHTAKT»,
T.€. K HUM TpebyeTca NoABECTU NUTaHME cornacHo pucyHky 3.16 (Ha npumepe
RA-RB-RC nokasaHO nOAKMioYeHWe Harpy3ku, NUTaloLLEencs OT NepemMeHHoro
HanpskeHus) unu 3.17 (Ha npumepe RA-RB-RC nokasaHo nogknioveHne
Harpysku, NUTaloLLENnCst OT NOCTOSHHOTO HanpsbxkeHust). [MogkniodeHve K pene
TA-TC ocyLecTBnseTCs aHanorm4Ho.
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PucyHok 3.16 — Cxema NoakmnoveHNs Harpy3ku NnepeMeHHoro Toka K
peneriHoMy BbIXoay

ny
RC <30BDC
“~_RB
RA
Harpy3aka
(<1A,30BDC)

PucyHok 3.17 — CxeMa NoAKMioYEHNs Harpy3ku NOCTOSIHHOTO TOKa K
penenHomy BbIXOAy

3.5.7 NopkntoyeHme K LMPPOBLIM BbIXOAHbLIM KNEMMaM

LindpoBoli BbIXOA C OTKPBITEIM  KOMMEKTOPOM WMCMOMb3yeT BHELLHWN
WCTOYHUK MUTAHWS, NMOSTOMY MPU NMOAKMHOYEHUN BHELLHETO UCTOYHMKA NMUTaHMS
HeobXoaMMO y4uTbiBaTb €ro MonsipHoCTb. MakcumanbHoe HanpsbkeHne
BbIXOAHOMO WUCTOYHMKA nuTaHus coctaBnseT +30 B noctosiHHOro Toka, a
MaKCUMarbHbIA TOK Harpy3ku — 50 MA, Npu NpeEBLILLEHUM STOTO OrpaHUYEHMs!
CyLLECTBYET ONacHOCTb NOBPEXAEHUS BbIXOLHOM Lienu.

Cnocobbl NOAKMIOYEHUS MHOrOMYHKLUMOHANbHOW BbIXOAHOW KNEMMbl C



OTKPbITBIM KOMMIEKTOPOM K PasnuyHbIM MCTOYHUKAM MUTaHUS MokasaHbl Ha
pucyHkax 3.18 n 3.19.

ny
Ynpaenstowas

KaTywka pene
+24V

) FM |
T

OM

PucyHok 3.18 — lMNogakntodeHre K umdppoBOMy BbIXOAY C MCMOMNb30BaHNEM
BHYTPEHHEro MCTOYHUKA NUTaHNS
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PucyHok 3.19 — lMNoakrntoveHne K LmppoBOMY BbIXOAY C UCMOMNb30BaHUEM
BHELLHEro NCTOYHUKA NMTaHus

3.5.8 MogknioveHne K aHanoroBbiM BbIXOAHbLIM KlleMMam

Mpy mManol BeNUMUMHE HaMpsXEHUsi aHanoroBOro cCUrHana Ha Hero moryt
NoBMNUSITb BHELWIHWE nomexu. B obem crnyyae HeobxoaMMO MCnonb3oBaTb
3KPaHMPOBaHHLIA kabenb C ANVHOW, He npeBbiwatowen 20 M aHanorM4yHo
NOAKMIYEHUIO K aHarnorosomMy Bxoay (rnaea 3.5.4).

B cnyyasix, korga aHanoroBbIvi cUrHan noaBepraeTcsl BO3AENCTBUIO CUTNBbHbBIX
nomex, HeobxoaMMo YCTaHOBUTb (OUMLTPYIOLLMIA KOHAEHCATOP, PacrnonoXuB
ero psiioM C MCTOYHWKOM aHaroroBoro curHana, Wnu npogetb kabenb B
deppuTOBOE KOMbLO, Kak Noka3aHo Ha pucyHke 3.20. TpebyeTtcs coenatb 2-3
BUTKa Kabens Ha deppuTOBOM KOfbLe. HamoTka JOMmkHa NpOu3BOAMTLCS B
OfHOM HanpaBfneHuu.
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PucyHok 3.20 - Cxema noakno4eH1s NpoBOAOB K aHarnoroBoMy BbIxoay
(Npv BO3AENCTBMN CUMBHBIX MOMEX)

*Mpu paboTe aHanoroBoro BbixoAa C TOKOBbIM CUrHamom Heobxoaummo
nocTaBuTb Nepembldky Mexay knemmamu COM n GND.

naBa 4. NoaroTtoBka K pabote

4.1 Mepbl NpeaoOCTOPOXHOCTU U NMPOBEpPKa nepes NMPOOHbIM 3anyCcKoMm

He  npubnwkaitecb kK  npeobpasoBaTenio  4acToThbl,
3MEeKTPOABUraTeNio U WCMOMHUTENIBHOMY MeXaHusMmy B Ccryvae
MCMonb30BaHUA aBTOMAaTWYECKOro nepesanycka, T.K. BHe3arnHbIn
nepesanyck MOXeT NpuBeCTU K TpaBMam nepcoHana.

[ns onepaTWBHOro OTKIOYEHUsI npeobpa3oBaTenst 4acToThl,
Heob6X0ANMO YCTaHOBUTL OTAENbHYHO KHOMKY aBapuNHOro oCTaHoBa.
B npoTMBHOM criy4yae BO3MOXHO MOSy4YeHNE TpaBM.

He npukacaiiTech k paguatopy unm TOpMO3HOMY Pe3ncTopy, T.K.
OHW HarpeBaloTCsi 40 BbICOKMX Temnepatyp. B npoTtuBHom cryvae
BO3MOXEH OXOr.

MockonbKy HW3KYI0 CKOPOCTb BpaLLEeHUsi 3rekTpoaBuraTensi
MOXHO MW3MEHUTb Ha BbICOKYIO, TO nNeped Havanom paboTbl
obs3aTenbHo ybeauTech B TOM, YTO AMana3oH BO3MOXHbLIX 4acToT
3NeKTpoABUraTens U MexaHn4eckoro obopyaoBaHUs COOTBETCTBYET
BbICTABIIEHHOMY [uana3oHy B npeobpasoBatene 4acTotbl. B
NMPOTMBHOM Cry4ae BO3MOXHO MOMNy4YeHue TpaBM W MOBPEXAeHWe
obopynoBaHusi.

3anpelyaeTcs CHUMaTb WM MOAKMoYaTb BbLIHOCHYK NaHenb
yrpaBneHusi Mpu BKIOYEHHOM NUTaAHWM Ha npeobpasoBaTene
YactoTbl. B MpoTMBHOM  criyyae  BO3MOXHO  MOpaXeHue
3MEKTPUYECKNM TOKOM.



4.2 Mpo6HbIN 3anyck

1. BbINOMHWTL Mepbl NPeaOCTOPOXHOCTM M MPOBEPKY nepen npobHbIM
3anyckom. [lepBoe BknoYeHne npeobpasoBaTens MPOU3BOAUTE  Mpu
OTKIMIOYEHHOM  3nekTpoaBuraTene (OTCOeAMHEHHbIX BbIXOAHbLIX —CUIOBbIX
kabensx).

2. Tlocne nogayv NUTaHKA 1 BKNOYEHUs npeobpasoBaTens Heo6xoaMMo
ybeanTbcs B TOM, 4TO NpeobpasoBaTterb HaXOAUTCSA B peXuMe “ocTaHoB” (Ha
aucnrnee MuraeT MHAOVKauusl, He ropuT cBeToauop «Pabotar). B cnyvae,
ecnu Ha pucnnee oTobpaxaetcs coobueHne tuna «ErrXX», Heobxoammo
ob6paTuTbes k rmaee «CoobLyeHns o coctosiHum M4Y».

3. [lepen ocyllecTBneHnem HacTpoek NpeobpasoBaTensi o4 KOHKPETHOE
npyMeHeHve HeobxoAMMO BbINOMHUTL COPOC BCEX HAacTpPOeK Ha 3aBOACKME
YCTaHOBKM (3HayeHue dyHKuMoHanbHoro koga PO0-28 HyXHO ycTaHOBUTL B
3HayeHve 1). [Ina O3HaKOMMEHWA C YCTPOWCTBOM MaHenu ynpaBneHus —
obpatuTbea K erage 5. Onucanne yHKUMOHAaNbHbLIX KOAOB MPEeACTaBMneHo B
2nase 6.

4.  BbINONHUTBL HACTPOWKY NapameTpoB anekTpoasuratens 1.

-P4-01 — HoMyHanbHas MoLHOCTL anekTpoasuratens (kBT);

-P4-02 — HommHanbHoe HanpshxeHue anekTpoasuratens (B);

-P4-03 — uncno nonocoB anekTpoasurartens;

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

-P4-05 — HomuHanbHas yactoTa anektpoaguratens (Mu);

-P4-06 — HoMMHanbHas cKopoCTb aneKkTpoasuraTens (06/MuH).

5. Tlocne ycnewHoro nepBOro BKMOYEHUs npeobpasosatens npu
OTKIMIOYEHHOM 3reKTpoABUraTene M OCYLLECTBIIEHNS BCEX YKa3aHHbIX Bbille
HacTpoeKk HeobXOoAMMO MOAKMIYUTL  BbIXOAHbIE CWMoOBble  kabermu K
areKkTpoABUraTento n/unu AononHUTENLHOMY 060pyA0BaHNIO, YCTAHOBMEHHOMY
Ha BbIxoae npeobpasoBartensi.

6. [lepBbIn 3anyck npeobpasoBaTens C MNOAKMIOYEHHBIM ABUratenem
Npou3BOAMTbL MPU MOMOLUM  HaXaTusi  KHOMKM

«TOJI4.». [ns aToro ycrtaHoBUTL 3HavyeHve napameTpa P7-28=0. [pwu
yaepxuBaHun kHonku «TOJIY.» anekTpogBuraTens OyaeT BpalwaTtbcs Ha
CKOpOCTM, 3KBUBaNeHTHoW 4actoTe 6 [u. Heobxogumo ybeautbcs B
NpaBUIbHOM HanpaBreHWn BpaLLeHWs MOAKITHYEHHOro anekTpoasuratens. B
Crly4yae HeBEepHOro HarmpaBneHus BpalleHus HeobxoauMo  U3MEHUTb
HanpaBrneHve BpalleHusi C MOMOLLb hyHKUMoHanbHoro koga PO-13 wnu
NOMeHATb MecTamu ABe Ntobble a3kl BbIXOAHOTO CUOBOrO NPOBOAA.



Mpv npo6Hom 3anycke npeobpasoBaTens Heobxoavmo obpaiiate
oco6oe BHMMaHWe Ha criegyloLee:

. npuvBOA He AOSKEH MPOM3BOAUTb YPE3MEPHbLIX LUYMOB,
PbIBKOB W BUGpaLmi;

. BENUYMHA TOKa SNEKTPOABUraTens He AoSKHaA NpeBbIwaTh
HOMUWHAIbLHOIO 3HAYEHUS;

. NpaBUIIbHOCTL OTOBPaXKeHUst UHOMKALUM W 3HAYEHU Ha
aucnnee.

Mocne ycnewHoro ocywecTBreHnsi NpobHoro 3anycka Ans MonyyYeHus
XernaemblX XapakTepuCTWK MpuBoAa crnedyeT OCYLUECTBUTb HACTPOWKy BCEX
napameTpoB paboTbl NpeobpasoBartens.

Kak npu ckansipHOM, Tak U Npy BEKTOPHOM PEXUME YNpaBreHUst AOMKHbI
ObITb BBeOEeHbl OaHHble C MacrnopTHOW Tabnuyku anekTpogsuratens. [Ons
AanbHenwen HacTpoviki cregyeT MCnonb3oBaTth Tabnuuy yHKUMOHAMNbHBLIX
napameTpoB (cm. enagy 6.3 [lapamempbl MEeHO MpospamMmMuUpO8aHus).

4.3 WgeHTndmkaumsa napameTpoB 3fieKTpoaBUraTens (aBToHacTpomKa)

Pexvm BEKTOPHOro ynpaBneHWss C pPa3OMKHYTbIM KOHTYPOM CTpPOUT
mMaTemaTuyeckylo Modernb MOAKMIoYAEMOro aNeKTpoaBMraTensi Ha OCHOBaHUM
BBEAEHHbIX MapamMeTpoB. YToGbl MOMy4nTb BbLICOKYHO NPOM3BOAWUTENBHOCTH
3MeKTpoABUraTens u onTMMarnbHble XapakTepucTVKM ynpasneHus, TpebyeTtcs
nonyyYnMTb TOYHble MapameTpbl YynpaBnsemoro anekTpoasuratens. [Ans
obneryeHns p[aHHOM 3agadn  mucnonbayetcs  YHKUMSA  uaeHTUdmKaumm
napameTpoB anekTpoaBuUraTens.

OTtanbl NpW  BBIMOMHEHWN unAeHTUUKaUMM (Ha npuMepe HacTpoek
anekTpoasuratens 1):

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

C naHenu;
2. 3artem BBeCTU criegytoLime napameTpbl B COOTBETCTBUM C NACMNOPTHOW
Tabnuykon anekTpoaBuraTens:
-P4-01 — HoMMHanbHas MOLLHOCTbL anekTpoasuratens 1 (kBT);
-P4-02 — HoMmWHanbHoe HanpsikeHue anekTpoasuratens 1 (B);
-P4-03 — yncno nontocos anektpogsuratens 1;
-P4-04 — HoMWHanbHbIN TOK anekTpoasuratens 1 (A);
-P4-05 — HoMMHanbHas YactoTa anekTpoasuratens 1 (Mu);
-P4-06 — HoMMHanbHas ckopocTb anekTpoasuratens 1 (06/MuH).

MpeobpasoBatenn yvactotel cepun INPRIME MX wumetoT gBa Tuna
naoeHtTudukauum. Belbop TMna naeHTudukaumin 3aBUCUT OT TEXHOIOTMYECKNX
YCIOBUIA:

A) Ecnn  Harpyska MoxeT OblTb MOMHOCTbIO CHATa C  Bana
anekTpoasuraTens, crnegyeT BbibpaTb «2» B napametpe P4-00 (nomHas
AMHaMuyeckas wuaeHTudvKaums), noaTeepauTb BblIOOp, a 3aTeM HaxaTtb
«MYCK» Ha naHenu ynpaBneHus. [locne artoro T[4  3anyctut
anekTpoaBuraTenb Bnepes W Has3ad, Npov3BedeT YCKOpeHue 1 3amenneHve.
Mpouecc MoXeT ANUTLCS OKONO ABYX MUHYT, nocne yYero MY npekpaTtut paborty.



B pesynbTate ugeHTtudukaumm 6yayT paccumMTaHbl cnepyowue napameTpbl:

- P4-07 (Tok xomnocTtoro xopa anektpoasuratens 1);

- P4-08 (conpoTtuBneHune ctatopa anektpogsurartens 1);

- P4-09 (conpotuBneHue potopa anekTpoasurartens 1);

- P4-10 (B3avimHast HOYKTVBHOCTbL CTatopa 1 poTopa anekTpoasuratens 1);

- P4-11 (MHOyKTMBHOCTb paccesiHWs cTaTopa U poTopa anekTpoasuratens 1).

B) Ecnn Harpyska He MoxeT ObiTb MOMHOCTBIO CHATA C Bana

anekTpoasuratensi, Bblbpate «1» B napameTrpe P4-00 (cTaTtudeckas
naeHTuukaums), noaTeepanTe BbiIGop, a 3ateM Haxatb «[MYCK» Ha naHenu
ynpaBnexuus, nocrie atoro [M4Y aBTOMaTMyeckM BbIMOMHUT U3MEpPEHMWe
crnegyoLMx NapameTpoB, He 3anyckas aneKkTpoasuraTernb:

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

- P4-08 (conpoTtuBneHne ctatopa anektpoasuratens 1);

- P4-09 (conpoTuBnexne potopa anektpoasuratens 1).



Maea 5. BCTpOEHHaﬂ naHesnb ynpaBrieHUda U akceccyapbl
5.1 OnucaHme n d)yHKLlMOHaﬂbﬂoe HasHa4eHue naHenu ynpaeneHus

Marenb ynpaBneHns nMmeeTt Aucnnen, KHOMku yrnpaesneHns 1 noTeHUMomeTp.
Ouvcnnen nokasbiBaeT MEHK HACTPOWKM MapameTpoB U pasnuyHble pabouve
COCTOSHUSA. KHOMKM M MOTEHUMOMETP — MWHTepdeinc CBSA3W nonb3oBaTens u
npeobpasoBatens 4Yactotbl. [Ona cepun INPRIME MX npegycMoTpeHa
ABYCTPOYHas NaHernb yrpasneHns:

8.8.8.8.8.

CBETOANOLb| s PABOTA BNP, PEBEPC
[ucnnen

8 . 8 . 8 . 8 L] 8 N

NOKANVIWCT owm

KHOMKA MEHIO s ¢ TOMN4KOBbIN PEXUM

KHOMKA NycKa  s— <¢—  KHonka ocTaHoBa

!

KHonka nepeknioyeHus
mexay paspsaamu

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



Tabnuua 5.1 — OnncaHve KHOMOK NaHenu ynpaeneHus U CBeTOAMOL0B

HasBanue

Onucanune dyHKUMK

MEHIO

BXO,E[ B MEHI0 NnapamMeTpoB, BO3BPAT B I'IpeFLbIFLyLLLVIIZ YPOBEHb MEHI0.

. (noteHuromeTp)

Haxatue: BBOJ 1 noATBepXXaeHue BBoA4a NapamMeTpoB.
BpaLLleHVIeZ npn BXo4e B MEHIO — HaBuUrauusa no MeHto, B pexnme
ynpaBneHnst — U3MEeHeHe ONOPHON YacTOThl.

PeX1M MOHUTOpYWHTa: MPOKPYTKa OTOBpaXeHus AaHHbIX. Bo Bpemsi
HacTpOWK/ NapamMeTpoB: N3MEHEHUe Kypcopa.

PaGota

nyckK Knonka 3anycka M4.

CTon/CBPOC OcrtaHos M4, c6poc owmnbok.
MHorogyHKUMOHanbHo kHorke TOJIY. MOXHO 3agaTh OHY U3
yeTbipex yHKUWI (3HaYeHWe No yMonyaHuio — 3):
0: TonukoBOe BpaLLeHne Brepes.

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

BbiGOpe NaHen ynpaeneHns B Ka4eCTBe UCTOYHMKA KOMaH/.
2: OBpaTHbI TONYKOBbIN PEXUM.
3: MepeknioyeHne NCTOYHMKA 3a4aHNs 4acTOTbl Ha NaHenw.

Bkn: MY B cocTosiHum paboTbl;
Bebikn: M4 B cocTosiHMM OCTaHOBA;
Muranue: MY B pexume cHa.

Tok./auct

Bkn: 3anycK 1 oCTaHOB NPON3BOANTCA C KIeMM;
Beoikn: 3anyck n oCTaHOB NMPOU3BOANUTCA C NaHenun ynpasneHus;
MuraHue: 3anyck u octaHoB npoussoguTcs Yepes Modbus RTU.

BNP

Bkn: BpalleHvie B 06paTHOM HanpasneHum (pesepc);

BbIkn: BpalLeHWe B NPSIMOM HanpasrneHum (Bnepes);

MwuraHue: NnpounsoLLIo BKIMIOYEHNE peBepca Npu yCTaHOBNEHHOM
3anpeTe 06paTHOrO BpaLLEeHUs.

Ow./m.

Bkn: ynpaBneHve no MOMeHTy;
MuraHue: npouecc MaeHTUONKaLUU/COCTOSIHAE OLLMGKN.

INSTART®
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5.2 Oucnnen

B coctosiHum pabotbl unm octaHosa MY ceeToanoabl NaHenu yrnpaeneHus
oToBpaxaloT pas3nuyHble COCTOsIHUA npeobpasosatens (cM. Tabnuuy 5.2). B
napametpax P7-29 (napameTpbl 0oToBpaxeHusi B pexume pabotbl) n P7-30
(napameTpbl 0TOBpaxeHnsi BO BpeMsi OCTaHOBa) MOXHO BblbpaTh Tpebyemble
nokasartenu Ans otobpaxeHuns Ha gucnnee. KHonka «BBO[» ucnonb3yetcs
ANs CMeHbl NokasaTtenew.

Tabnuua 5.2 — OTobpaxeHune nokasaTenen Ha gucnnee M4

Kop Ha gucnnee 3HayeHue
H OnopHas YacToTa
F Pabouas yactota
A BbIxoaHOM TOK
u HanpsikeHue 3MT/BbIXOAHOE HaNpsikeHne
n CKopOCTb BpaLLeHUs dnekTpoaBuraTenst
o BpaluatoLmnii MOMEHT

B pexume MOHWUTOPWHra AN [ABYCTPOYHOrO MEHIO €CTb BO3MOXHOCTb
3aKpenuTb OAUH M3 NapaMeTpoB MOHUTOPMHIA Ha HWDKHEW CTpoKe Aucrnnes.
[ina aToro npu NPONUCTbIBAHWM MapamMeTpOB MOHMTOPUHra (KHomka >>) Ha
OCHOBHOM AMUCNNEe HyXHO 3axaTb noTeHuuomeTp. [locne BknoYveHUs
3eneHoro ceeTogvofa Ha avcnnee napameTp 6yaeT yctaHosneH. OH Bypet
NOCTOSIHHO oTOBpaxaTbcst BO BpeMs paboTbl unu octaHoBa. B BepxHel cTpoke
no-npexHemy OyAeT BO3MOXHOCTb NEPEKIYEHNA Mexay napaMmeTpamu.



5.3 ononHUTenbHbIE akceccyapbl

Onsa cepun INPRIME MX npegycmoTpeHa HOMEHKMaTypa akceccyapos,
ykasaHHas B Tabnuue 5.3.

Tabnuua 5.3 — Akceccyapbl cepun INPRIME MX

BHewwHuit Bug O6o3Ha4eHve Onucanve
LED-naHenb ynpaBneHusi (NOAXOAWT AMNsi BCEro
INMX-KP-LED | mopgensHoro psiaa INPRIME MX co craHaapTHon
cTeneHblo 3awmTsl IP20)
PycckosizbluHas LCD-naHenb ynpasreHusi (CoBMECTMMA CO
INMX-KP-LCD | Bcem MoaenbHbIM psigoM INPRIME MX co ctaHaapTHOM
cTeneHblo 3awuTsl IP20)
INMX-KP-LCD BbiHocHas pycckosizbiiHas LCD-naHens ynpasneHus co
P65 cTeneHblo 3awuTsl IP65 (coBMecTMa co Bcem
mMogenbHbIM psiaom INPRIME MX u INPRIME MX IP65)
INMX-KP-LED BblHOcHas LED-naHenb ynpaBneHusi Co CTEMNEHbIO 3almThbl
P65 IP65 (coBmecTMa co BceM MoAaernbHbIM psigom INPRIME

MX v INPRIME MX 1P65)
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MoHTaxHasa pamka Anst BIHOCHOW NaHenu ynpasneHns

INMX-MF INMX-KP-LED

Mogaynb Ans ycTaHOBKM NnaT paclumpeHus. BoamoxHa
ycTaHoBKa 0 3 nnaT pa3HbIX TUMOB (NOAXOAUT ANSA BCEro
MopenbHoro psiga ¢ IP20 u mopenen ¢ IP65 4
Tunopasmepa u ganee)

INMX-Ecard

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

INMX-Ecard I1P65

YAnuHUTEnbHbIN kabenb Ans naHenu ynpasneHus
(anvHa ot 1 oo 10 meTpoB ¢ warom 1 meTp)

MOHTaKHbI KOMNIEKT, BKIOYaoLWMiA B CE6S MOHTaXHYHO

pamKy Ansi BeIHOCHOW naHenu ynpaenenus INMX-KP-
INMX-MK LED n yanunutenbHbin kabens IN-EC (o1 1 go 10 m).

B KOMMNIEKT NOCTaBKN BXOAUT MOHTaXHbI KOMMIEKT C

kabenem AnuHon 2 m

B KOMMNEKT NOCTaBKM BXOAUT MOHTaXHbI KOMMNEKT ¢ kabenem AnnHONM 2 M,
BbIHOCHas naHens ynpasneHusa INMX-KP-LED, moaynb Ansa nnaT paclumpeHusa
INMX-Ecard.

BctpoeHnHas naHens INMX-KP-LED (pucyHok 5.2) siBnsieTcst BolHOCHOW. OHa
no3BonsieT OCYyLecTBNATb nporpammuposanHne [14, 3anyck, ocTaHoB,
perynuposaHue 4acToTbl 1 MOHUTOPUHI NapameTpoB, UMEET CTeMNeHb 3aLluThbl
IP31.
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PucyHok 5.2 — MaHenb ynpaenexus INPMX-KP-LED

Tabnuua 5.2 — Paavepbl naHenn INMX-KP-LED

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

INMX-KP-LED 73 100 31 17.8

5.3.1 BbIHOCHbIe naHenu ynpaeBneHus (onuusi)

Ona nporpammupoBaHusa MY AocTynHbl crnegytolimMe BbIHOCHbIE MaHenu
ynpasneHus:

= INMX-KP-LCD — XK-naHenb C pycCKOSi3bl4HbIM AMWCMEEM, CTeneHb
3awmTbl IP42.

= |INMX-KP-LED IP65 — LED-naHenb co cBeTOAMOAHbLIM OUCMFEEM W
NOBBbILLEHHON CTENeHbIo 3awuThl IP65.

= INMX-KP-LCD IP65 — XK-naHenb C pycCKOS3bl4HbIM AUCMIEEM WU
MNOBbILLIEHHOW CTeNeHbo 3aWwunTbl IP65.

[MaHenu ynpaBneHusi COBMECTUMbI CO BCeM MoaerbHbiM psagom INPRIME
MX n INPRIME MX IP65.

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



PucyHok 5.3 — Maxenb ynpasneHust INPMX-KP-LCD

)

: |

-

PucyHok 5.4 — Manens ynpasnenus INPMX-KP-LED 1P65
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PucyHok 5.5 — Maxenb ynpasneHust INPMX-KP-LCD IP65
Tabnuua 5.3 — NabapuTHble 1 YCTaHOBOYHbIE pa3mMepbl BbIHOCHbIX
naHenew 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 MOHTaXHbIA KOMMEKT

MoHTaxHbIn komnnekT noaxoauT ans naHenen INMX-KP-LED n INMX-KP-
LCD, Bkntovaer B cebsi MoOHTaxHyto pamky INMX-MF ans naHenu u
YANUHWTENbHbIN kKabenb IN-EC (1-10 m).

PucyHok 5.6 — MoHTaxHbI komnnekT INMX-MK n yepTex moHTaxHow pamkm INMX-MF

Tabnuua 5.4 — Paamepbl MOHTaxHoOM 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 YonuHuTenbHbIN Kabenb

OTAenbHO MOXHO NpUMOBPecTU yANMUHUTENbHbIA kabenb anuHon o 10
MEeTPOB ANs NaHenu ynpasneHusl.

PucyHok 5.7 - YanunutenbHbin kabenb IN-EC
5.3.4 Moaynb ansa nnat pacwmpenus INMX-Ecard n INMX-Ecard IP65

INMX-Ecard cnyxut ans yctaHOBK/ NNaT paclUMpPeHns 1 MOAKIOYEHUS X
K npeobpasoBaTtento yactotbl INPRIME MX. Onsi Tunopa3mepoB 1-4 3aTOT
MoAynb ycTaHaBnuBaeTcsi cHapyxu (puc. 5.5), ans wmopenen ot 5
TUnopasamepa — BHYTpM npeobpasoBaTtens 4acTtoTbl (puc. 5.6), 3TO
HeobX0ANMO y4nTbIBaTb NpK pacyeTe rabaputHbIx pasmepos 4.

Ona mopenen INPRIME MX IP65 (Tunopasmepbl 1-3) TpebyeTtcss moaynb
INMX-Ecard IP65, T. k. oH kpenutcsa cHapyxw 4. ina mogenen INPRIME MX
OT 4 TMnopa3mepa NoAxoAnT ctaHaapTHbIN moayne INMX-Ecard.

PucyHok 5.8 — HapyxHasi yctaHoBka mogynsi INMX-Ecard



PucyHok 5.9 — BHyTpeHHsAs ycTtaHoska mogyns INMX-Ecard

BHewwHui B1A 1 rabapuTHble pasmepbl Mogyneit 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 M ycTaHOBOYHbIE pa3Mepbl Moaynst INMX- Ecard
n INMX-Ecard I1P65

FaGapuTHble pa3Mepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HaumeHosaHune
w B r w | Bt | M
Mopynb INMX-Ecard 99 131 342 95 - 255
Mogaynb INMX-Ecard IP65 136 220 70 - - 58

[na nonyvenns Gonee noppobHoW MHpopMaumm ob yctaHoBKke nnat
pacwupeHus B mogynb INMX-Ecard cm. enasy 9.
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naea 6. MeHI0 nporpaMmmmMpoBaHus

MeHto NporpaMMUpOBaHusi MOXET BbiTb U3MEHEHO Kak B PEXXMME OCTaHOBa,
Tak U B pexxvme paboTbl.

6.1 HaBuraums n pegaktupoBaHue napaMmeTpoB B MEHIO

MeHio nporpamMMmMpoBaHMsa UCMONb3yeTcs AN MPOCMOTPa U U3MEHEHUS
napameTpoB, onpeaensiiowmx paboty npeobpasoBatens YactoTbl. Ans goctyna
K MEHIO MPOrpaMMMPOBAHUNS Ha FMIaBHOM 3KpaHe HaKmuTe KHomky «MeHio». B
npeobpa3oBatene yacTtotbl cepumn INPRIME MX ncnonb3syetcst TpexypoBHeBast
CTPYKTYpa MEHI0 Ans HAaCTPONKN NapaMeTpoB.

pynna dyHKUMOHAnNbHBIX NapaMeTpoB (MEHI MNepBOro YpOBHS) —#
napameTp (MEH0 BTOPOro ypoBHs) —# 3HayeHue napameTtpa (MeH TpeTbero
YypOBHS). HuxXe npyBeaeHbl cxema 1 HaBuraums Mo MEHH0 NPOrpamMMm1pPOBaHUS:

50.00 ITudposoii micrueit
A

v

MeH10 IepBoro ypoBHs P00

A II3MeHeHHe TPYyNITbl HapaMeTpoB

MeHI0 BTOPOTO YPOBHSI POOT

H3MeHeHHe TapameTpa

Menro TpeThero ypoBHs 050,000

II3MeHeHne 3HaUeHHS IlapameTpa

PucyHok 6.1 — Cxema HacTpOoWKku napameTpoB MEHIO

HaBuraums no MeHto NporpamMmmypoBaHns:

. Hasuraumm mexay rpynnamv napameTpoB MEHHO NporpaMMMpoOBaHns
OCYLLECTBNSETCA NPV NOMOLLM BPaLLEeHWs NOTEHLMOMETpa BMpaBso U
BMEBO;

. BBoa ocyllecTBnsetca nyTeM HaxaTus Ha MNOTEHUMOMETp, AN
BO3BpaTa B NpeablayLlee MeHo UCnonb3yeTcs KHomka «MeHio».

Monb3oBaTenbCcKoe MeHI MOXHO HacTpouTb B rpynne B1.

MpeobpasoBatens  4acToTbl  MpegocTaBnsieT  nonb3oBaTtento 31



HacTpamBaeMblii yHKLMOHaNBbHBIN KoA. TO NO3BONSET Co3aaTh NepcoHanbHoe
MeHI0 AN BbICTPOro focTyna k Haubonee YacTo UCNONb3YEMbIM UM BaXKHBIM
napameTpam Ans UX NPOCMOTPa U UBMEHEHWS.

Mocne HacTponkn kogos B rpynne B1, oHWM cTaHOBATCS [AOCTYMHbI B
cneunanbHOM MoSIb30BATENbCKOM MEH0. YTOObI BOWTW B MOMb30BaTENbCKOE
mMeHio «—USER» Heobxogumo B napameTpe B0-03 ycTaHOBWUTb 3HaueHue
«1», nocne 4Yero BbITY B PEXUM MOHWUTOPMHra. MeHo OTKpbIBaeTCcs npu
NMOMOLUM HaXaTusi Ha NOTEHUMOMETP B TeuveHue Tpex cekyHd. Kak Tonbko
nosButcs Hagnucb «—USER», MeHI0 MOXHO ucnonb3oBatb. [Ansa Bbixoga w3
Mosb30BaATENLCKOrO MEHIO, HYXHO eLle pa3 BbINTU B PEXMM MOHUTOPUHIA U
yAepXuBaTb NOTEHLMOMETP B TeveHne Tpex cekyHa. CHavana MY nepenget B
MeHo «-NOTF», Hy)kHO noBTOpUTL AeiicTeue, MY nepeiget B 6a30BOE MEHIO
napamveTpoB («-BASE»). Ecnvn panee meHio He Oyger wcnomb3oBatbes,
BepHYyTb 3HaveHne BO-03=0.

B nonb3oBaTenbCKkoOM MeEHIO Kaxkapii napameTp oT B1-01 go B1-31 asnsetca
«SIPIILIKOM», KOTOpPbIA CCbINaeTcst Ha Nobon Apyro yHKUMOHANbHbIA KOA
npeobpasosaTens.

CumBon «u» B Hadvane (Hanpumep, uP0-03) ykasbiBaeT, 4TO 3TO
nonb3oBartenbckasi ccbinka. OcTanbHasi 4acTtb koga (Hanpumep, P0-03)
yKa3sblBaeT Ha LieneBoi napameTp, KOTOpbIi ByaeT oTkpbiBaTbCA MpY BbiGope
3TOro MyHKTa B NONb30BATENBCKOM MEHIO.

3HauyeHne uP0-00 o3HayaeT, YTO AaHHbIA «CMOT» MYCT U HE CChINaeTcs HU
Ha kakon napamertp.

MeHIO M3MeHEeHHbIX napameTpoB OTOOpaxaeT BCE W3MEHEHHble
napameTpbl B MpoLiecce NporpamMMmpoBaHns ycTpocTea. OHO JOCTYMNHO nocre
yctaHoBky B0-03 = 1. [1nsi OTKPLITUSA MEHIO HY)XXHO BbIVTU B PEXNM MOHUTOPUHTa
N HaxaTb Ha MOTEHUMOMETP B TeyeHne Tpex cekyHd. CHayana nosButcs
HaANUCb «—USEr-», HYXXHO CHOBa HaxaTb W YyAepXuBaTb MOTEHLMOMETp B
TeyeHue Tpex cekyHa. MY nepeniget B mMeHio «-NOTF-», B koTopoMm OyayT
oTobpaxaTbCs M3MEHEHHbIE napameTpbl. [Ing oTobpaxeHns HyXHO nogoxaaTtb
[0 ABYX MUHYT, NMoKa cuctemMa OOHOBUT AaHHbIE.

[ins Bo3BpaTa B rMaBHOE MEHIO BbINTU B PEXUM MOHUTOPUHIA U yAepXunBaTb
noTeHUMoMeTp B TeyeHue Tpex cekyHd. MY nepenpetr B 6asoBoe MeHo
napamveTpoB («-BASE»). Ecnu panee meHo He OygeT wcnomnb3oBaTbes,
BEpPHyTb 3Ha4eHue B0-03 = 0.

6.2 3awmTa AaHHbIX NaposieM

MeHo nporpamMMupoBaHnsa MOXET ObiTb 3abrnoKMpoBaHO ANA TOro, YTOObI
3aMpeTUTb  HexenaTemnbHbIM  MONb30BaTENAM  W3MEHATb  NapamMeTpsbl.
BrnokmpoBka Ha 3anucb MapameTpoB ycTaHaBnvBaeTcsi napameTpom P7-49,
KOTOpbIN MO3BOMAET YCTAHOBUTL MAporib Ha MEHI NporpammmpoBaHus. Ons
atoro B napametpe P7-49 HeobXoAMMO YCTaHOBWUTb 3HaYeHWe, OTIMYHOE OT
0 n HaxaTb Ha kHonky «BBO[» (HaxaTue Ha noTeHuuomeTp). BeegeHHoe
3HaveHne OygeT naponem nonb3oBaTtens. [lpu  Bbixoge K3 MEHIO
nporpaMMupoBaHusi naposbHas 3awmra byaeT aktusuposaHa. [py NoBTOpHOM
HaxaTum Ha kHonky « MEHKO» Ha aucnnee otobpasutcs «0. 0. 0. 0. 0.». Tenepb



npy nepexofe B MeHI NpOrpamMMUpoBaHWsl npeobpa3oBaTenb YacToThl
CHayana 3anpocuT BBOA, Naporisi, yCTaHOBIEHHOro paHee B napameTpe P7-49.

*[ina TOro, 4TOObl OTMEHWTbL OnOKMPOBKY MapameTpos, B
napameTtpe P7-49 HyHO ycTaHOBUTb 3HaveHne «00000».

*«Ecnm  Bbl  3abbinv  naponb, obpatutecb B TEXHWUYECKYHD
nogaepxky INSTART.

D

6.3 MapameTpbl MeHIO NPOrpaMMMpPOBaHUs U UX ONUCaHue

B M4 cepumn INPRIME MX napameTpbl CrpynnupoBaHbl MO OYHKLIMOHANbHOMY
Ha3HaYeHWIO; BaXKHO MOMHUTb:
1. Homep rpynnbl COOTBETCTBYET MEHIO NEPBOrO YPOBHS;
2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;
3. HasnauyeHue ctonbuos Tabnuubl MyHKUMOHANbHBIX NapaMeTpoB:
1-11 cTonbeu, «PyHKUMOHANbHBIN KOA», COOAEPXKUT HOMEP NapameTpa;
2-1 cTonbeu, «Ha3BaHue pyHKUMMY COQEPXKUT KpaTKoe onmcaHne yHKUMY;
3-1 ctonbeu, «uana3oH HACTPOWKkn», 0603HaYaeT 4OMNYCTUMbIV Anana3oH
3Ha4YeHUN napameTpa;
4-n cronbeu, «3aBoackoe 3HAYEHME» — WCXOOHOE YCTaHOBMEHHOE
3HaYeHue;
5- cronbeu, «W3ameHeHue», 06O3HAYaeT YCMNOBUSI W3MEHEHUS WUnn
OTCYTCTBME BO3MOXXHOCTU U3MEHEHUST IAHHOTO nNapameTpa. Hke nogpobHo
onucaHbl YCroBHble 0603HaYeHNs:
«o»: [JaHHbIN napameTp MOXeT ObiTb U3MeHeH, koraa N4 HaxoauTcs kak B
pexume OCTaHOBA, Tak U B pexume paboThbi;
«m»: [JaHHbI NapameTp MOXeT ObITb M3MEHeH Tonbko Torga, korga MYy
HaXO4MTCS B PEXUME OCTaHOB3;
«ox»: [laHHbI NapameTp ABMNSeTCs NapaMeTPOM MOHUTOPUHIa (MCNOMb3yeTcs
Ons TPOCMOTPa U HEe MOXET ObITb U3MEHEH);
«#»: [OaHHbIi NnapamMeTp MoXeT ObiTb M3MEHEH TOMbKO chneuuanuctammu
CEPBUCHOW Cry>0Obl.



Fpynna PO: OcHOBHbIe NapamMeTpbl

DyHKLMO- 3aBog.

o HasBanue HKUMK ManasoH HaCTPOWMKKN Usm
HanbHbIV Kof by A P 3Hau.
P0-00 Bepcusi nporpammHoro - XXX XX .
obecneyeHuns

Bepcusi nporpamMmmHoro obecneyveHust MOXeT ObITb TONbKO MPOCMOTPEHA, HO
He MOXeT ObITb U3MEHeHa.

DyHKUMO- HassaHve [inana3oH HacTpoWku 3ason. Uzm
HanbHbIA KOA pyHKLMMN 3Hau. )
P0-01 Twvn Harpysku 0: Tun G (Harpy3sku ¢ NOCTOSAHHbIM 0 [ ]

KPYTSILLYM MOMEHTOM)
1: Tun P (Harpy3ku ¢ nepeMeHHbIM
KPYTSILLYM MOMEHTOM)

[HaHHbIN napameTp BbIOMpaeTcst Nof HEOOXOAMMBIN TUM HArpy3Ku.

0: AnsA Harpy3oK C NOCTOSIHHbLIM KPYTALUMM MOMEHTOM.

Mcnonb3yeTca ¢ Harpy3kom € MOCTOSIHHBIM KPYTALMM MOMEHTOM. B aTtom
crnyyae BenMYMHa MOMEHTa, HeobxoAuMMOoro Ans MpuBEAeHUs B AeicTBue
Kakoro-nmbo mexaHu3ma, MOCTOSHHa He3aBMCUMO OT CKOPOCTW BpaLLEHUS.
Hanpumep, koHBenepbl, IKCTPyAepbl, KOMNPECCOPbI, CKBAXWHHbIE HACOCHI.

1: ins Harpy3oK ¢ NnepeMeHHbIM KPYTALLMUM MOMEHTOM.

Mcnonb3yeTcs ¢ Harpysko C NepemMeHHbIM KPYTALWMUM MOMEHTOM. 3ToT
MOMEHT MMEeeT OTHOLLEHWEe K Harpyskam, Ans KOTOpbIX TpebyeTcs HWU3Kui
BpaLLaloLWMiA MOMEHT MpW HW3KOW 4acToTe BPaLLeHWs, a Npu yBenu4eHun
CKOpOCTM BpalleHuss TpebyeTcs 6Gonee BbICOKUIA BpallalWMA  MOMEHT.
TWUNUYHBIM NPUMEPOM Takoro pexvmMa ABASTCA HACOCHI.

Hacocbl C BbICOKMM MYyCKOBbIM MOMEHTOM HeobxoaumMo noabdvpaTb Mo
obLenpombiluneHHoMy pexumy (G); K TakMM HacocaM MOXHO OTHECTU
CKBaXVHHbI€ HaCOChl, HACOChI OIS MEePEKaYKN BSA3KUX XUAKOCTEN, BaKyyMHble
Hacocbl.

DyHKLMO- HassaHnue o 3aBog.
L [nana3oH HacTporkn Uam.
HanbHbIV Kop OyHKUMK 3Hau.
P0-02 HomunHanbHbIi 0.1 A~3000.0A Bavicnt .
Tok MY or
mMopenu

P0-02 oTo6paxaeT HOMWHamNbLHBIN TOK nNpeobpa3oBaTens 4YacToThl.
MapameTp MOXeT BbITb NPOCMOTPEH, HO HE MOXET ObITb U3MEHEH.



DyHKLMO- HasBaHnue 3aBop.

L [inana3oH HacTporkn U3m.
HanbHbIV Kof, byHKLUMK 3Hau.

P0-03 Pexum EanHnup: 2 ]
ynpaeneHus v un | 1: BeKTOpHbIN C pasoMKHYTbIM
anekTpoasuratens | koHTypom (SVC, 6e3 gatunka

obpaTHoii cBs3m)

2: CkansipHbin (U/f)

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

Lecatku:

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

Pa3pspa eavHunu: BeIGOp pexunmMa ynpaBneHus.

1: BekTOpHOE ynpaBreHue ¢ pa3oMKHYTbIM KOHTypom (SVC).

YnpaBneHvie anekTpoasuratenem ocylectsnsercs 6e3 gatunka obpaTHown
cBA3N (3HKoAepa). [laHHbIi MeToA MPYMEHMM K TakMM Harpy3kam Kak CTaHKu,
LeHTpUyrn, BONOYUNbHbIE CTAHKN U NMUTbEBbLIE MALLMHBI.

lMpumeyvaHuve: npu BbibOpe 4aHHOrO MeToda k NpeobpasoBaTento 4YacToThbl
MOXeT ObITb NOAKMIOYEH TOMBKO OAWH 3MEKTPOABUraTerb.

2: CkansipHoe ynpasneHue (U/f).

[aHHbI MeToA ncnonb3yeTcst B GONbLUNHCTBE CNy4YaeB B BEHTUNATOPHbIX
1 HaCOCHbIX NPUBOAAX, a TaKkKe B Tex Cnyyasx, rae oavH npeobpasoBaTenb
YacCTOThbl YNPaBNAET HECKONBbKMMW SMEKTPOABUraTENSAMMU.

3: BekTopHOe ynpaBrieHue C 3aMKHYTbIM KoHTypoMm (VC).

YnpaBneHne anekTpoABuraTenem OCYLLECTBSETCA C NMOMOLUbI0 AaTyvka
obpatHoi cBA3KM (3HKOoAepa). [nA peanusauuy AaHHOrO MeToAa 3SHKOAep
pomxkeH OblTb yCTaHOBMEH Ha Bany 3MNeKTpoABUraTens W MOAKMIYEH K
nnate pacwwupernna PG, cooTBeTcTBytoleN TUMy 3HKoAepa. [aHHbIi meTosn
ncrnonb3yeTcss B Cryyasx, rae TpebyeTcs BbICOKOTOYHOE perynvpoBaHue
CKOPOCTMW UMW KPYTSALLEro MOMEHTa, Hanpumep, BbICOKOCKOPOCTHbIE NPUBOARI,
noabemMHble KpaHbl. [Mpy BblbOpe AaHHOro metoda k npeobpasoBaTento
4acToTbl MOXeT 6bITb NOAKIIOYEH TOMBKO OAWH ANEKTpoABUraTerb.

I'IpM MCNonb3oBaHUM KaK BEKTOPHOro, TaK W CKandapHoro
— ynpasrneHua Heobxoanmo BbINONHUTb I/I,D,eHTI/Id)I/IKaLlMIO
— napamMeTpoB J3neKkTpoaBuratend, bornee TO4HOE ynpasneHue
MOXET OCYLLECTBNATLCA TOJIbKO Nocsie nonyvyeHna d’.)aKTVNeCKI/IX
napamMeTpoB UCNOJSIb3yeMOoro anekrpoasuraTens.

Paspsig 4ecsATKOB: BbIGOP TMNa aneKkTpoasuratens:
0: ACUHXPOHHbII 3NeKTpoABUraTerb C KOPOTKO3aMKHYTLIM POTOPOM;
1: CUHXPOHHbIN 3NEKTPOABUraTENb C MOCTOSHHLIMW MarHuTamm.



DyHKLMO- Hassanue 3aBop.

HaNbHLIA KOg, yHiumn J[lmana3oH HacTPOWKKN aHau. Uzm.
P0-04 McTouHMK KOoMaHa 0: MaHenb ynpasnexus 0 ]
nycka/octaHoBa 1: TepmuHan (knemmbl
ynpaBneHust)

2: MNpoTokon cBsis3n Modbus RTU

MapameTp 3agaeT MCTOMHUK KOMaHA nycka/octaHoBa npeobpasoBaTensi
4acToThI.

0: NaHenb ynpaBnexus

3anyck, oCTaHOB M peBepc OCYLLECTBSAOTCA C MOMOLLbIO KHOMOK NaHenm
ynpasneHus.

1: TepMmuHan (kneMmmbl ynpasneHust)

3anyck, ocTaHoB, peBepc M Ap. MPYHKUMM OCYLLECTBASIOTCA C MOMOLLBIO
LMPOBbLIX KNEeMM ynpasreHus.

2: NpoTokon cBsA3n Modbus RTU

3anyck, ocTaHOB, peBepCc W Ap. YHKUMM OCYLLECTBMSIOTCA C MOMOLLbIO
CeTeBOro NpoTokona.

MHopmaumio 0 pyHKUMOHaNbHbLIX NapameTpax, CBSA3aHHbIX C CeTeBbIM
npokonom Modbus RTU, cm. 8 “Ipynna P8: [Napamempbi KOMMYHUKaUUOHHO20
npomokona Modbus RTU”. Mpotokonbl Profibus, Profinet, Canopen, Modbus
TCP/IP, Ethercat 4OCTYMHbI NPY NOMOLLM COOTBETCTBYIOLLMX NNaT pacLuMpeHns
(cm. 2nasy 9).

DyHKLMO- HasBaHue o 3aBop.
L [nana3oH HacTPorkn Usm
HanbHbIN KOA, yHKUMKN 3Hau.
P0O-05 Basosast wactoTta 0: PaBouas yactota 1 []
npv 3agaHumn 1: OnopHas 4yactota

4acTOTbI C KHOMOK
naHenu Bo Bpemsi
paboTbl

OT1a yHKUMA OeUcTBUTENbHA TOMbKO TOrAa, KOrga WCTOMHUK 3apaHust
OMOPHOTO CUTHaNa — KHOMKW NaHenu ynpaeneHus (NOTEHLMOMETP) UNK KNeEMMbI
€ (PYHKUMSIMW YBENUYEHUS/YMEHbLIEHUS 4acTOoThl.

B 3aBMCMMOCTY OT YCTaHOBINEHHOIO 3HAYeHUs KoAa, ykadaHHbIMW KHOMKaMu
(MN  NOTEHUMOMETPOM) MOXHO KOPPEKTUpOoBaThb  (MOBbILLATL/MOHMXKATD)
pabouylo UM OMopHyl YacToTy. Pasnuuuma mexay [ABYMsSI HacTponkamu
CTaHOBATCH 3aMETHbIMW, Korga npeobpasoBaTenb YacTOThbl HaxoaMTCA B
rpoLecce pasroHa Unu 3aMeasieHus, koraa paboyas yactoTa oTiMyaeTcs oT
OMOPHOW YacToThl.



®DyHKUMO- HasBaHnue 3aBop.

- [unana3oH HacTPoWkn Uam.
HarnbHbIV koA, byHKLUMK 3Hau.
P0-06 WcTouHuk 3apanus 0: KHonku naHenwu ynpasnexsus 1 [ ]
4acToTbl A (6e3 coxpaHeHust 3Ha4YeHUs
OMOPHOIA YacTOTbI NpU
OTKITIOYEHUN NUTaHUSA)
1: KHonku naHenu ynpaeneHus (¢
P0-07 WcTouHuk 3apamus COXpaHeHMeM 3HayeHus onopHon | 0 u
yacToTsl B YacTOTbl NPU OTKIOYEHUN

nuTaHus)

2: Ananorosbi Bxoa All

3: Ananorosbii Bxog Al2

4: MHOrocTyneH4aTbIi pexum

5: MpocTow MNK

6: MA-ynpaeneHne

7: MpoTokon casi3u Modbus RTU
8: BbICOKOYaCTOTHbIN
MMnynbCHbI Bxoa HDI

9: KHOMKM naHenw ynpasnenus (¢
COXpaHEeHNEM 3Ha4YEHUsI OMOPHOIA
YacTOTbl NPU OCTAHOBE).

«McTouHnk yvactoTbl A» ABRSETCA OCHOBHBbIM, a «WMCTOYHMK YacToTbl
B» — BCcnomoraTenbHbIM UCTOYHUKOM YacTOTbl. KaXgomy MCTOYHMKY YacToTbl
[OIMKHO OblTb NPUCBOEHO YHWKaNbHOE 3HaYeHWe, T € UCTOYHWKMA He MOoryT
MCMonb30BaTh OAMH U TOT Xe KaHan 3ajaHns 4acTtoThl.

Ecnn pgns kaHana «B» B KayecTBe WCTOYHMKA 3agaHWsi OMOPHOro
cuUrHana ycTaHoBneH aHanorosbii BxoA (Al), TO AmanasoH perynvMpoBku
ycTaHaBnuBaeTcs B napameTtpax P0-08 n P0-09.

0: KHonku naHenu ynpaBneHus (6e3 coxpaHeHWsi 3Ha4eHUS ONMOPHOMN
YacTOTbl MPU OTKIKOYEHUN NUTaHWUSA).

HavanbHoe 3HaueHMe onopHon 4actoTbl — 3HaveHue P0-11 (onopHas
HavanbHasa 4acToTa NpW 3agaHWM C KHOMOK MaHenu ynpasneHus). OnopHoe
3HaYyeHVe YacTOTbl MOXXHO U3MEHSATb MPY MOMOLLM BPaLLieHWs NoTeHUMoMeTpa
naHenu ynpasrieHns U KneMMm yrnpaeneHus (pyHKUMs yBenmyeHne/yMeHblueHve
YyacToTbl). [ocne OTKMNOYEHUs M MOCrenyloLero BO30OHOBNEHWS MUTaHUA
OMOpHOE 3HaYeHne YacToTbl BO3BpaLLaeTcs k 3HaveHuo PO-11.

1: KHonku naHenu ynpaBneHus (C coxpaHeHMeM 3Ha4yeHUs1 ONOpHOW
YacTOTbl MPU OTKIKOYEHUN NUTAHUSA).

HavanbHoe 3HayeHwe OMnopHoW 4acToTbl — 3HaveHue P0-11 (omopHas
HavanbHas 4acToTa NpuW 3agaHWM C KHOMOK MmaHenu ynpasneHus). OnopHoe
3HayeHVie YacTOTbl MOXHO U3MEHSATb MPY MOMOLLM BPaLLieHWs NoTeHumoMeTpa
naHenu yrnpasrieHns 1 KneMm ynpasrneHns (PyHKUMS yBenuyeHe/yMeHbLIeHre
YacToThbl). [ocne oTknoYeHnst 1 nocneaytoLlero Bo3obHoBneHnsa nutaHus MY
OyaeT ycTaHOBeHa OnopHas YactoTa, kotopasi Obina Ha MOMEHT OTKIIOHEHNS!
nUTaHWS.

2: AHanoroBbi Bxog Al1. 3: AHanoroBbin Bxog Al2.

Mpn BbIGOPE OAHOrO M3 AaHHBIX 3HA4YeHU onopHasi Yactota Oyaer
yCTaHaBnuBaTbCs B 3aBMCMMOCTM OT 3HAYeHUsi Ha COOTBETCTBYIOLLEM
aHanoroBom Bxoge. unanasoH Al1/AI2 no HanpsbkeHnto O ~ 10 B Ha Bxoge, Mo



Toky 0 ~ 20 MA. Bcero nmeetcs 4 xapakTepuUCTUKM 3aBUCUMOCTU. [1Be 13 HUX
ABMATCS MPSMbIMU, UMELWVMMN 2 TOYKU ANS W3MEHEHUS 3aBUCKUMOCTM,
ocTaBlIMecs 2 — KpuBble, KOTOpble MMetoT 4 Touku. lNMonb3oBaTenb MoOXeT
N3MEeHATb 3aBUCMMOCTb OMOPHOMN YaCTOThbl OT BXOAHOIO CUrHarna Ha aHaniorosom
BXOAe npwv nomoLum napameTtpos P5-15 ~ P5-24 u rpynnel PE. MapameTp P5-45
ncnonb3yeTcst Ans Bblbopa 0fgHOro 13 YeTbipex HabopoB NapameTpoB KPUBbIX.

Korga Al1/AI2 ncnonb3yeTtcs B ka4ecTBe UCTOYHMKA 3a4aHWUs 4acToThl, ero
3HayeHue cootBeTcTBYyeT 100 % OT MakcumanbHom yacTtoTel P0-14.

4: MHorocTyneH4YaTbIi peXum.

3agaHve COOTHOLLEHUS MeXAY 3adaHHbIM OMOPHBLIM CUTHANOM U 3afaHHOMN
YacToTow Heobxoammo HacTpouTb B rpynnax P5 n PC. Bcero moxHo 3apath 16
CKOpOCTeW, Kaxaas U3 KOTOPbIX COOTBETCTBYET OnpeaeneHHon KombuHaumm,
COCTaBIIEHHOW U3 pa3HbIX COCTOSIHWI 4 KNEMM MHOTOCTYrNeH4YaTon KoMaHabl.

5: MpocTton MIK.

OnopHbI curHan 3agaHns YactoTbl 4 nepekntovaeTcs no ctyneHsm 1 ~ 16 ¢
3aAaHHbIM BpemeHeM paboTbl kaxxaow cTynenn 1 ~ 16; cooTBeTCTBYIOLLES BPEMS
pasroHa u 3ameanieHns BbionpaeTcs ns 4 NnpeanoXeHHbIX BapuaHTOB.

Bonee nogpobHo — cm. epynny PC.

6: NUO-ynpaBneHune.

Mpy BbIGOpPe paHHOro 3HaveHus BbinonHsetcs [MU[-perynupoBaHve
npouecca pabotbl 4. bonee nogpobHo — cm. epynny PA.

7: NpoTtokon cBsA3nM Modbus RTU.

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

WHdopmaumio o yHKUMOHAMNbHBLIX NapameTpax, CBA3aHHbIX C CETEBbIM
npokonom Modbus RTU, cm. 8 “Mpynna P8: [Tlapamempb! KOMMYHUKaUUOHHO20
rnpomokona Modbus RTU”. MpoTtokonbl Profibus, Profinet, Canopen, Modbus
TCP/IP, Ethercat 4OCTYMHbI NPY NOMOLLM COOTBETCTBYIOLLMX NNAT pacLuMpeHns
(2nasa 9).

8: BbICOKOYaCTOTHbIN MMNynbcHbIW Bxoa HDI

OnopHasi YacToTa byaeT ycTaHaBNMBAaTLCS B 32aBUCUMOCTM OT 3HAYEHUsT Ha
MMMYyNbCHOM Bxofe. XapaKkTepucTuka WMMYNbCHOTO CUrHana: AvanasoH
HanpsbkeHnsa — 0 ~ 24 B, guana3oH yactotr — 0 ~ 50 kI'u. Nonb3oBaTenb MoXeT
M3MEHATb 3aBUCMMOCTb OMOPHOM YacTOTbl OT BXOAHOTO CurHana Ha
MMMyNbCHOM BXoAe npu nomowy napametpos P5-30 ~ P5-34.

9: KHonku naHenu ynpaBrieHusi (C COXpaHEHWEM 3Ha4YeHUs ONMOPHON
YacToThbl NPU OCTaHOBeE).

HauyanbHoe 3HayeHue OnMopHoW 4acTtoTbl — 3HaveHue PO-11 (onopHas
HayanbHas 4acToTa Mnpu 3agaHuM C KHOMOK MaHenu ynpaeneHus). OnopHoe
3HaYeHVe YacTOTbl MOXHO U3MEHSITb MPY NOMOLLM BpaLLEeHUs NoTeHUMoMeTpa
naHenu yrnpaerieHys 1 KneMMm ynpaeneHns (pyHKUMS yBenmnyeHne/yMmeHbLIeHne
yacToTbl). MNocne oTkMNYeHns 1 nocreaytoLero Bo3ooHoBNeHns nutanus MY
OMOpHOE 3Ha4yeHWe YacToThbl BO3BpAaLL@eTCs K 3HadeHuto PO-11, a npu octaHoBe
3HayeHVe OMNOPHOW YacTOTbl COXPaHAETCS.




®DyHKUMNO- Hassanue

J[lmana3oH HacTPOWKKN

HanbHbIA Kog pyHKLMMN
P0-08 BepxHuit npepen 0: MakcumanbHas BbIxoaHast
UCTOYHWKA 3afaHnst | YacToTa (P0-14)
YacToTbl B npu 1: Tekywas 4acTota UCTOYHUKA A
KOMGMHaLMM 2:Pe3eps

NCTOYHUKOB

3aBop.
3Hau.

OTOT napameTp ucnonb3yeTcs Ans onpedeneHns guanasoHa kaHana B.
Ecnu gnanasoH BbiGpaH OTHOCMTENbHO MaKCMMarnbHOW YacToThl, TO AUana3oH
kaHana B ©ygeT MeHsiTbCs B 3aBuMcMMOCTM OT napametpa PO0-14. Ecnu
Avana3oH BblGpaH OTHOCWUTENbHO KaHana A, To AuanasoH kaHana B 6yder
N3MEHATLCS OTHOCUTENBHO OMOPHOrO curHana KaHana A.

DyHKUMO- HasBanue
HanbHbIN KoA, OyHKUMM

[unana3oH HacTPoWku

3aBog.
3Hau.

WUzm.

P0-09 [vanasoH 0% ~ 100 % 100% u]
MCTOYHVKA 3afaHus
yacToTbl B npu
KomBuHaLumn
MCTO4HMKOB

OTOT NapameTp ucrnonb3yeTcst Ans onpeaeneHns avanasoHa kaHana B npu
KOMBUHALMN UCTOYHUKOB.

PyHiaymo- Hassanve
HanbHbLIN Cb HKLMY
Kon Y

P0-10 BbiGop
KoMBrHaLmm
VCTO4HIKOB
YacTtoTblAn B

EovHuubi:

[Anana3oH HacTponkn

Pa3psg eavnunu:

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

1: KombuHauus nctoyHmkoB A u B (onpegensietcs
paspsioM JEeCATKOB)

2: MNepeknioyeHne Mexay UcTouHukamun A u B

3: PaspelueHo nepeksioyeHe Mexay MCTOYHUKOM
A v komMBuHaumen nctodHukos A n B

4: Pa3pelueHo nepekrnioveHne Mexay UCTOYHUKOM
B v komBuHaumeln nctouHmkos A n B

Pa3psia AecaTkos:

0: A+B

1:A-B

2: Makcumym us A vnu B

3: MuHumym u3 A nnn B

0: paboTaeT TONbKO UCTOYHUK A.

Kanan A sBnsieTcsa UICTOYHUKOM 3adaHus OMNOPHOro curHana.
1: PeayanaT KOMGVIHaLWIVI OCHOBHOro U BcnomMmoraTtesnibHOro KaHana

(cm. pecaTkn).

MCTOYHMKOM  OMOpHOM 4acToTbl SABMsSieTCA  pesynbTar
OCHOBHOrO M BCMOMOraTeflbHOro kaHamna, KoTopble 3afalTcs npy MOMOLLM
BblbOpa UMdpbl B pa3psiae AecATKOB.

3asop.
3Hau.

KOMGBUHaLMn



Hanpumep, npu Bbibope 3HayeHns 31 («3» B ecaTkax n «1» B eauHULax),
MTOrOBbIVi OMOPHBIN curHan OyaeT 3agaH MakcuManbHbIM - 3HAYeHWeM K3
kaHanos A u B.

2: MepekntoyeHne mexay McTouHnkamm A u B.

MepeknioyeHne ocyLuecTBnseTcs npu nomowum dyHkumMmn 18 napameTpos
P5-00 ~ P5-06 (cpyHkummn knemm DI — nepeknioveHne UCTOYHUKA 4acToTbl).
Ecnu BblbpaHo 3HaveHne 18, B KavecTBe OMOPHOW 4acTOThlI 3a4eViCTBOBAH
kaHan B, ecnu HeT — gencteyeT kaHan A.

3: MNepekntoyeHne Mexay MCTOYHMKOM A 1 pe3ynbTaToM KOMOUHaUun
(c™m. pecaTkm).

MepeknioyeHne ocyLuecTBnseTcs npu nomowm dyHkumMmn 18 napameTpos
P5-00 ~ P5-06 (cpyHKumMn knemm DI — nepekntoveHne NCTOYHMKa YacToThl). Ecrin
BbIOpaHO 3HayeHve 18, B kayecTBe UTOrOBON OMOPHOW 4YacTOThl 3a4eCTBOBaH
pe3ynbTaT KOMOUHaLUUKM (CM. BECATKN), eCNn HeT — AeVCTBYyeT KaHan A.

4: MNepekntoyeHne Mexay MCTOYHMKOM B 1 pesynbtaTom Kom6GuHaumm
(c™m. pecaTkm).

MepeknioyeHne ocyLiecTBnaeTcs npu nomowum dyHkummn 18 napametpos
P5-00 ~ P5-06 (cbyHkumm knemm DI — nepeknoveHme MCTOYHMKa YacToThl). Ecnn
BbIOpaHO 3HayeHve 18, B kayecTBe MTOrOBON OMOPHOW 4YacTOThl 3a4eCTBOBaH
pe3ynbTaT KOMBUHaLUUKM (CM. BECATKN), eCNn HeT — AeVcTBYeT KaHan B.

Decatku:

0:A+B

NTOroBbIN ONOPHBLIN CUrHaN SBASETCA CYyMMOW NP HarnoXeHWn OMnopHbIX
curHanos kaHanos A n B.

1:A-B

MTOroBbI ONOpHbIV CUrHan ABNSeTCA pa3HOCTBIO MPU HANOXKEHNW OMOPHbIX
curHanos kaHanos A n B.

2: Makcumym u3 A unu B

OnopHbIN curHan onpeaensieTca MakcuMasbHbIM 3HaYeHNeM U3 kaHanos A
nB.

3: MuHumym n3 A unu B

OnopHbIV curHan onpefenseTcs MUHUMarnbHbIM 3Ha4eHWEM U3 KaHanos A
nB.

DyHKUMO-
HanbHbIN Kog

3aBoa.
3Hau.

HaszBaHnue cyHkumm J[lmana3oH HacTPOWKKn Uam.

PO-11 OnopHas Yactota 0.00 'y ~ PO-14 50.00 'y u]
(Npu NcTOYHUKE
YaCTOTbl — KHOTMKM
naHenu ynpasneHus)

Mpu BbIGOPE WCTOYHWKA 3adaHUs OMOPHOrO CWUrHama C KHOMOK MaHesnu
yrnpaBrieHus B 3TOM napameTpe BbiGMpaeTcsi onopHas HayarbHas YacToTa.



DyHKLMO- 3aBop.

HaNbHLIA KOg, HasBaHue cyHKumn J[lmana3oH HacTPOWKKN aHau. Usm.
P0-13 Bei6op HanpaBneHus 0: Mpsamoe 2 o
BpaLLeHust 1: O6paTHoe
anekTpoaBuraTens 2: 3anpert peBepca

MN3meHss sHaueHne napameTpa, MOXHO M3MEHUTb HanpaBreHne BpalLeHnst
anekTpogsuratens 6e3 nepenoaknioyeHns kabenen n N3MeHeHUs HeCKOIbKMX
napameTpoB.

_— Mocne  npoBegeHusi  vaeHTUdMKAUMM  SnEKTpoaBUraTtens
= | HanpasreHne BpalleHNsi BEPHETCS B UCXOOHOE COCTOSIHUE.

0: Mpsaimoe

To e HanpaBneHue, 4YTO UM Tekywlee HanpaBneHne paboTbl
anekTpogsuraTens.

1: O6paTtHoe

HanpasneHve, NPOTMBOMOMNOXHOE HanpasneHuo BpaLleHus
anekTpogsuraTens.

2: 3anpeT peBepca

3anpeT BpalyeHus asuraTtens B obpatHom HanpasneHuw. MNpw nocTynnexrum
KoMaHabl Ha pesepc, MY 3amepnutcs go 0 My n nepengeTr B COCTOsiHME
ocTaHoBa.

DyHKLMO- .
HaMbHLIA KOg HassaHnue cyHkuumn [nana3oH HacTPOWMKMK 3aBoga. 3Hau. Usm.
P0-14 MakcumanbHas 50.00 ~ 600.0 My* 50.00 'y []

BbIXOOHasA YactoTa

MakcumarnbHas 4actoTa, koTopasi MoOXeT OblTb nogaHa Ha BbIXOA,
npeobpasoBaTens 4acToTbl.

*B3aBucuT oT napametpa P0-20:

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

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

DyHKLMO-

o HasBsaHu HKUMKN VanasoH HacTPOWKM BOA. 3Hau. Uzm.
HANLHBIA KoM a3BaHue yHKLY [Anana3oH HacTpo 3aBoga. 3Ha 3
P0-15 WcTouHuk 3apaHus 0: dukcmpoBaHHoe 0 []
BepXxHeW NpefientbHoN | 3HaueHve B NnapameTpe

YacToTbl P0-16

1: AHaroroBebIi Bxog All
2: AHanorosbliii Bxoa Al2
3: MpoTokon cBs3n
ModBUS RTU

4: BbICOKOYaCTOTHbIN
MNyneCcHbIN Bxof, HDI

McTouHWK 3apaHust BepxHel npeaenbHoM YacToTbl Heobxoaum ans Gonee



rMBKOro orpaHnyYeHns BepxHen NpeaenbHOM CKOPOCT  3neKTpoaBuraTens.

0: ®dukcupoBaHHoe 3Ha4eHue B napameTpe P0-16.

1: AHanoroBbin Bxopa Al1.

100 % curHana cooTBETCTBYHOT 3HadeHuto B PO-14.

2: AHanorosBbii Bxof Al2.

100 % curHana cooTBETCTBYHOT 3HadeHuto B PO-14.

3: MpoTokon ceaA3m Modbus RTU.

3agaHue BbINOMHAETCS N0 MPOTOKOIY CBA3W Yepes PeErncTpbl ynpaBneHus.

WHdopmaumio o dyHKUMOHANbHBIX NapameTpax, CBA3aHHbIX C CETEBbIM
npokonom Modbus RTU, cm. 8 “pynna P8: [Mapamempbl KOMMYHUKaUUOHHO20
npomokona Modbus RTU”. MpoTtokonbl Profibus, Profinet, Canopen, Modbus
TCP/IP, Ethercat 4OCTYNHbI NpY NOMOLL COOTBETCTBYIOLLMX NNAT pacluMpeHns
(enasa 9).

4: BbICOKOYACTOTHbIN UMMNYJbCHbIN Bxog HDI

MapameTpbl UMMyNbCHOTO curHana MoryT ObiTb 3agaHbl C MOMOLLbBHO
napameTtpos P5-30 ~ P5-34.

Ona orpaHunyeHusi YacToTbl Npu obpblBe MaTepuana, BepxHui npegen
4YacToTbl MOXeT OblTb 3agaH C MOMOLIbI0 aHanorosoro curHana. [lpu
OOCTUXEHUN 3a4aHHOrO BEPXHEro npefena 4actoTbl PyHKUMS ynpaBneHus
MOMEHTOM OTKITIoYaeTcs, n npeobpasoBaTenb YacToTbl NpoAosHKaeT paboTy Ha
YyCTaHOBIIEHHOWN NpeAenbHON YacToTe.

DyHKLMO- .
HaMbHLIA KOg HassaHnue cyHkuumn [nana3oH HacTPOWMKMK 3aBoga. 3Hau. Usm.
P0-16 BepxHsas P0-18 ~ P0-14 50.00 'y o
npegenbHas
vacToTa
P0-17 CwmeleHune BepxHero | 0.00 Ny ~ P0-14 0.00 Ny o

npegena4yacToThbl
npu 3agaHin
aHanorosoro
WCTOYHUKA BEPXHEro
npegena 4acTtoTbl

q)yHKLlVIFI cMelleHus yactoTel. Korga BerHMVI npegen 4actoTbl 3agaeTcq
vyepes aHanoroBsbIv Unn MMHyJ'IbCHbIIZ BXOA, OaHHbIN napameTp Ucnonb3yeTcqd B
Ka4yeCTBe CMeLleHUAa ana aToro curHana. ¢yHKLlMﬂ 3akntoyaeTcs B fobaBneHnm
CMeLLaloLen YacToTbl K 3HAYEHWHO, YCTaHOBNEHHOMY aHaroroBbiM BXOOOM.
I'IonyquHaﬂ CyMMa ABnaeTcA Ct)I/IHaJ'IbeIM 3afaHnemM On4a BepxHero npeagena
YacToThbl.

®DyHKUMO- HassaHue 3aBoga.

L [inana3oH HacTporkun Usm.
HarnbHbIV koA, byHKLUMK 3Hau.

P0-18 HwxHsas 0.00 'y ~ PO-16 0.00 'y [a}
npepensHas
YacToTta

HwxHWiA npegen YyacToTbl NpY perynupoBke Ha Bbixoae M4,



Ecnu onopHasi yacTtoTa Huxe HWKHel npedenbHON YacToTel, To 3anyck MY
He ByneT Npou3BeaeH.

®DyHKUMO- HasBaHue . 3aBog.
L [inana3oH HacTpoWku Usm.
HamnbHbIV KOA, OyHKLMK 3Hau.
P0-19 Bbi6op npuBsisku 000 ~ 888 000 o

WUCTOYHMKOB
KomaHz nycka/
ocTaHoBa K
WUCTOYHMKaM
3a4aHnsA 4acToTbl

C nomowpbto napametpa P0-19 MOXHO 3agaTb KOMOMHALMIO NPUBSI30K
Mexgy 3 WCTOYHMKaMy KOMaHA mycka/octaHoBa M 6 WCTOYHMKaMy 3afdaHus
4YacTOoTbl ANS YNPOLLEHNS NEPEKITIOYEHNS UCTOYHNKOB YacTOThl.

K pasHbIM MCTOYHWMKaM ynpaBneHus MyCKOM/OCTaHOBOM MOryT ObITb
NpYBsi3aHbl OOHW U Te e UCTOYHUKN 3a4aHusl YacToTbl. Ecnm nctouHuk komaHg
MMEET NPMBSA3aHHBIN UCTOYHMK YacTOTbl, TO UCTOYHMK YaCTOTbl, YCTAHOBMEHHbIN
napameTtpamu P0-06 ~ P0-10, 6onblie He ByneT paboTtaTh.

EAVHMLbI: UICTOYHUK 3a4aHns YacToTbl NPU YNpaBneHNN Nyckom/oCcTaHOBOM
Yyepes NaHerb yrnpaBeHus:;

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

COTHU: UCTOYHMK 3aaHusl YacTOTbl NPU yNpaBreHUn nyckom/ocTaHoBOM
yepes NPOTOKOIbI CBA3N.

TbicA4uU: pesepB

0: HeT npuBAsku

1: KHonku naHenu ynpaBneHusi (unu cyHKUMM uudpoBoro BxoAa

BBepXx/BHU3)

: AHanoroBbIf Bxog All

: AHanoroBbIf Bxog Al2
MHoroctyneH4aTbI pexum

: MpocTton MNK

NMUA-ynpasnexue

: Mpotokon cBsa3n Modbus RTU

: Bbicoko4YacTOTHbIA MMNYNbCHbIN Bxoa HDI

OnuvcaHusi yKa3aHHbIX BbIlLE WCTOMHWKOB 3afaHusi 4acToTbl COBMafaloT
C MUCTOYHUKaMK 3agaHust yactotbl A (P0-06), HeobxoaMMO 03HaKOMUTLCS C
onvcaHueM dyHKUmoHaneHoro koga P0-06.

0N UAWN

DyHKLMO- 3aBop.

HanNbHLIA KoL, HasBaHue cyHKkumn J[lmana3oH HacTPOWKKN anau, Usm.
P0-20 To4HOCTb 3aaaHua 1:01Ty 2 ]
BbIXOAHOW Y4acToThbl 2:0.01 Ty

OTOT napameTp wucnonb3yeTcsl AN OnpeaeneHust TOYHOCTM 3HaYeHuI
BCeX (pyHKUMOHANbHBIX KOAOB, CBA3AHHbLIX C YAaCTOTON.

Ecnun P0-20 = 2, To Anana3soH BbixoaHow YacTtoTbl 50.00 ~ 600.0 INu;

Ecnun P0-20 = 1, To AManasoH BbixogHo YacTtoTbl 50.00 ~ 1200.0 'y,



DyHKLMO-

HaNbHLIA KOg, HasBaHue cyHKkumn

P0-21 To4HOCTb 3apaHusa
BpPEeMeHU pasroHa n
3ameaneHus

Mmeetca 3 knacca TOYHOCTU
3ameanexus: 1 cek., 0.1 cek. n 0.01

DyYHKLMO-

HANLHB I KOR, HasBaHue cyHKkumn

Ba3soBas yactoTa
BpeMeHU pa3roHa n
3ameaneHuns

P0-22

3aBoga.
3Hau.

J[lmana3oH HacTPOWKKN Usm.

O:1lc 1 ]
1:0.1c
2:0.01¢c

ana n3MepeHua BpemMeHW pasroHa wu
CeK.

3aBog.
3Hau4.

J[imana3oH HacTPOWKKN Usm.

0: MakcumanbHas BbixogHas 0 []
yactota (P0-14)

1: OnopHas yactoTa (P0-11)

2: HomuHanbHas yactota

nswratens (P4-05 unun A1-05)

BasoBasi yacToTa Ans oTcyeTa BpEMEHW pasroHa W 3amennenus. Ha
pucyHke 6.3 npuBegeHa cxema Ans onpeaeneHunst akTMHeckoro BpEMEHU

pasroHa n samenneHus.

DyHKLMO- HazBanue . 3aBoa.
o [Ounana3oH HacTPONkn WUam.
HanbHbLIU KOO d)yHKLlVIVI 3Hau.
P0-23 Bpewmsi pasroHa 1 0 c ~ 30000 c (P0-21 = 0) 10.0c o
0.0 ¢ ~ 3000.0 ¢ (P0-21 = 1)
P0-24 Bpews 0.00 ¢ ~ 300.00 ¢ (P0-21 = 2) 10.0¢ o

3amegneHuns 1

Bpemsi yckopeHuss — 310 Bpemsi, Heobxoammoe MY gns yckopeHus ¢
HyneBon 0o 6asoBoy 4acTtoTbl (P0-22), Ha pucyHke 6.3 — ycTaHOBEHHOEe

BpeMSs pa3roHa.

Bpemsa 3ameaneHus — 3T10 Bpemsi, Heobxogumoe MY aona 3ameanexus
¢ 6asoBon yactoTbl (P0-22) go HyneBoW, Ha pUCyHke 6.3 — yCTaHOBMNEHHOe

BpemMA 3amenneHunsa.

PaBouan BoixogHana YactoTa (M) a
h

Bazosan 4acToTa

OnopHas 4YacToTa

===

=' Bpewma (T)

PucyHok 6.3 — Bpems pasroHa/3ameaneHus



Korga onopHas yactoTa paBHa 6a30BOM 4acToTe, YCTaHOBMEHHOE BpeMms
pasroHa ¥ 3amenrneHus coBnajalT C (PaKTUHECKMM BpPEMEHeM pa3roHa U
3ameaneHus. B nHom cnyyae, korga onopHas YactoTa oTnnyaeTcs oT 6a3oBov
4acToTbl, PaKTUYEecKoe BPeMs pa3roHa W 3ameaneHus OTMMYalTcs oT
YCTaHOBIEHHOrO Ha COOTHOLLIEHWE U3 CrieaytoLLel 3aBUCMMOCTU: hakTnyeckoe
BpeMsi = ycTaHOBIEHHOe BpeMmsi * (onopHas JactoTa / 6a3oBas yacToTa).

Cepusa INPRIME MX umeeT 4 pasHbiXx BPEMEHW pasroHa U 3ameaneHus,
KOTOpble MOHO MepeknoyaTe npu nomowm undposbix knemm DI YeTbipe
BapuaHTa BPEMEHW pPa3roHa 1 3ameasieHnst MOXHO nepekniovaTh Npyu NOMoLLm
cnegyroLwmx Habopos NnapameTpos:

MepBbit Habop: PO-23, PO-24;

BTopown Habop: P7-03, P7-04;

TpeTtun Habop: P7-05, P7-06;

YeTBEPTHIN Habop: P7-07, P7-08.

®DyHKLMO- 3aBop.

HanbHbI KOZ HasBaHue cyHKkumn J[nana3oH HacTPOWKN aHau, Usm.
P0O-25 YBenuyenve 0%~10% 3% []
BbIXOIHOW MOLLIHOCTY
m

OTOT nNapameTp MCNonb3yeTcs Of1s1 MOBbLILEHUS BbIXOAHOMO HanpsbKeHUst
(nocTosiHHOW MOLLIHOCTM) mny npu HOMUHarbHOM HanpsbxeHun
anektpogguratens 100 %. Yem Gonblue 3Ha4yeHWe, TEM Bblllle BO3MOXHOCTb
NOBbILLEHUSI HANPSKEHUS, HO TeM BornbLue Nynbcaumm Toka, N03TOMY BO BPEMSI
MCcrnonb3oBaHnsA criegyeT cobnopatb OCTOPOXKHOCTb. OBBIMHO  HUKaKMX
N3MEeHeHW He TpebyeTcs.

PyHKuyo- Hassanme [nanasoH HacTpoiiku 3asop. Uam.
HarnbHbIV Kof, cOyHKLMK 3Hau.
PO0-26 Hecyuwas yactota | 0.5y~ 16.0 k' 3aBucut ot o
(Lm) mMozenv

MapameTp wcnomnb3yeTcs AOns perynvpoBkM Hecyllew yvactotbl LUAM-
curHana npeobpasoBaTtens yacToTbl. [1py MOMOLUM PEryrnmpoBKUA HeCyLuen
4acTOTbl MOXHO MOHWU3UTb LLUYM 3NEKTPOABUIaTENS U YMEHbBLUUTL TOK YTEYKU Ha
3eMrto, a Takke nomexu oT npeobpasoBatens YacToTbl. Ecnu Hecyllas yacToTta
HWXe, BbICLUME TApMOHUKM BbLIXOAHOTO TOKa BO3pacTaloT, yBenM4MBalTCH
noTepu Ha ANeKTpoABUraTene u NoBbILIAETCA ero Temneparypa. Ecnm Hecywas
YyacToTa Bbille, MOTEpPU UM TeMnepaTypa 3MeKTpoaBUraTens CHUXalTCs, HO
BO3pacTaeT TennoBbliaeneHne npeobpasoBarensi 4acToThbl.



Tabnuua 6.1 — BnnaHue 3HayveHnin Hecywen yactoTtbl LUVM-curHana Ha

yCcnoBua aKkcnnyatauum

®dakTop

LLlym anekTpoasuratens

dopma LM

MoBbiLLIeHWe TeMnepaTypbl dNeKTpoABUraTers
Mo.biweHne Temnepatypbl MY
YTeuka Toka

YpoBeHb nomex

DyHKUMO- Hassanue
HanbHbIN KoA, OyHKUMM
P0-27 MoacTpoiika

HecyLLen YacToThbl
B 3aBUCMMOCTU
OT TemnepaTtypbl
paavaropa

0: BoikntoyeHa
1: BkntoyeHa

Hecyuwas vacTtoTa (LLIUM)

Huzkan Bbicokas
Hwuako4acToTHbIN Bbicoko4acToTHbI
Brvxe k Brvxe k
NPAMOYronbHON CUHYycoMaansHon
Bbicokoe Huskoe
Huskoe Bbicokoe
Huakas Bbicokas
Huskuia Bbicokuin
3aBop.

[lnana3oH HacTpouku U3m.

3Hau.

Korpa dpyHkums aktusHa, MY npu npubnukeHun TemnepaTypbl paguartopa
K KPUTUHECKMM 3HAYEHWUsIM, BbIMOSHAET aBTOMATUYECKOE CHIDKEHME HecyLlen
yactoTbl. Korga TemnepaTtypa paguaTtopa CHWXKaeTcs, Hecylas 4YacTtoTa
NOCTENEHHO BOCCTaHABNNBAETCS A0 YCTAHOBIIEHHOTO 3HAYEHMS.

DyHKLMO-

HarbHbLIN koA, HasBaHue cyHkuumn

P0-28 C6poc HacTpoek

0: HeT pewcteus;

3aBoga.

ManasoH HaCTPOWMKKN
A P 3Hau.

WUzm.
0: HeT pevictBus

1: C6poc Kk 3aBOACKAM
HacTpoiikam, kpome
napameTpoB
aneKkTpofBuraTens, napons
1 CepBUCHbIX NapaMeTpoB
3: PesepBHoe KonupoBaHue
TekyLLyX napameTpoB
nonb3oBarens

4: BoccTaHoBneHe
napameTpos

1: BoccTaHoBMNeHWe 3aBOACKNX HACTPOEK, MCKIoYas napameTpbl
3NeKTpoABUraTens, xxypHan owmnbok n napameTtpa P0-20;

2: Pe3seps;

3: Pe3epBHOE KONMpoBaHue TEKyLLMX NapaMeTpoB Nosib3oBaTens;
4: BoccTaHOBMEHNe napameTpoB, COXpaHEeHHbIX MPpU pe3epBHOM

KOMMPOBaHUM.
5: Peseps.



®DyHKUMO-

HaNbHLIA KOg, HasBaHue cyHKunK

P0-29 Hacrtpoiika 3arpysku
napameTpoB Ans
LCD-naHenw (onuusi)

3aBoga.

ManasoH HaCTPOMNKMU
n ™ 3Hau.

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

2: 3arpy3uTtb napameTpsbl B M4
(Tonbko rpynna P4 n A1)

3: 3arpysuTb Bce napameTpbl B MY
kpome rpynnel P4 n A1

4: 3arpysuTb Bce napameTpbl B MY
5: 3arpysnTb U3MEHEHHbIEe
napameTpsbl rpynnel P4/A1 B naHenb
6: 3arpy3nTb U3MEHEHHbIe
napamMeTpbl, 3@ UCKITIOYEHEeM rpynmbl
P4/A1, B naHenb

7:3arpy3nTb BCE U3MEHEHHblEe
napameTpbl B NaHenb

YnpaeneHve nepegayert AaHHbIX 0 napameTpax Mexay npeobpasosartenem
4acTOTbl M BLIHOCHOW NaHernbio ynpasneHus. Mepeq BbiNoSIHEHEM 3arpy3ku B
MY Heo6XxoaMMO BbINOSHWTL 3arpy3Ky AaHHbIX B NaHerb.



Fpynna P1: ®yHKuMK 3anycka/ocTaHoBa

®DyHKUMO- Hassanue o 3aBop.
> [inana3oH HacTpoWku Usm.
HanbHbIA Kof, OyHKLMK 3Hau.
P1-00 Pexum 3anycka 0: Mpsimowt nyck 0 o
1: PeXunm KOHTPONsA CKopoCcTn
(aBTONoOAXBaTa)

2: TOpMO)KeHI/Ie NOCTOAHHBbIM
TOKOM nepen 3anyckom

0: MpsiMmoi Nyck ¢ Ha4yanbHOMW YacToTbl.

1: PeXxvM KOHTpONsi CKOPOCTU (aBTONOAXBATA).

MY onpenensieT ckopocTb M HanpaBreHVe BpalLeHUst 3NeKTpoaBUraTens, a
3aTeM 3aryckaeTcsi Ha YacToTe, COOTBETCTBYIOLLEH CKOPOCTM OTCIIEXMBAEMOro
3[, uto obecneumBaeT nnaesHbIV 3anyck. PabotaeT ¢ pexvumamu U/f u SVC.

2: TopmoXXeHne NOCTOAHHLIM TOKOM Nepep, 3anycKoMm.

Mepen 3anyckoM  anekTpogBwuraTens  BbIMOSIHAETCH  TOPMOXeHWe
NOCTOSIHHBIM TOKOM Sl HAMarH4MBaHMst OGMOTOK.

®yHKUMO- HasBaHu o BOA.
y! "lv o asBanve [nana3oH HacTPonkn 3ason, Uzm.
HanbHbIA Kop OyHKLMK 3Hau.
P1-01 Metopn 0: C yacToTbl 0CTaHOBa 0 ]
OTCNexvBaHus 1: C OMNOpHOM 4acToTbI
CcKOpoCTn 2: C TekyLLeW ckopocTu

Mpu BbIGOpPE B Ka4eCTBE peMMa 3anycka aBTonoAXBaT, HEOO6X0ANMO Takke
BbIGPaTh, OTHOCUTESILHO Kakol YacToThbl ByaeT NpoM3BoAMTLCS Nepesarnyck.

myHK"'." o Haseanme J[nana3oH HacTPOWKKn 3ason, Uzm.
HarnbHbIV Kof, cOyHKLMK 3Hau.

P1-02 MakcumanbHbIiA TOk 30 % ~ 150 % 100 % []
npu OTCNeXBaHUM
CKOpPOCTU

P1-03 KoadbdumumeHt 1~100 20 o
BbicTpoaericTBUA
oTCrnexvBaHus
cKopocTU

B pexume aBTONOAXBaTa MOXHO BbIOpPaTb MaKCUMarlbHbIA TOK U
KO3(PDULMEHT OTCREKMBAHUS CKOPOCTU. Yem Bonblue 3HauYeHVe napameTpa,
Tem GbiCcTpee oTcnexuBaHue. OfHaKo CMULLKOM BbICOKOE 3HauYeHve npuseaér
K HecTabunbHom paboTe yHKLMUM aBTONoAXBaTA.

DyHKLMO- HasBaHnue o 3aBop.
L [inana3oH HacTporku U3m.
HarnbHbIV Kof, OyHKLMK 3Hau.
P1-04 YactoTa 3anycka | 0.00 [y ~10.00 My 0.00 'y u]
P1-05 Bpewmsi 0.0c~100.0¢c 0.0c u
ynepxaHus

4acToTbl 3anycka



Ytobbl  obecneuntb  Tpebyembli  NYyCKOBOW  KPYTSALWMA  MOMEHT
anekTpoasuraTens, HeobxoanMo NpaBuIbHO 3aAaTth YacToTy 3anycka (P1-04).
Ecnu 3HaueHne napameTpa CrULIKOM BENWKO, BO3MOXHO BO3HUKHOBEHWE
neperpysku no TOKy npu pasroHe. Ecnv onopHas yactota Hwxe 4acToTbl
3arnycka, 3anyck npeobpasoBaTensi 4acTOTbl HEBO3MOXEH, U OH HaxoauTCs B
COCTOSHUM OCTaHoBa (B TONYKOBOM PEXVME 3HaYeHWe 4acToThl 3amycka He
BNnusieT Ha paboTy npeobpasoBaTens 4acToThl).

Bpems yaepxaHus yactoTbl 3anycka: Bpemsi pabotel MY Ha 4vactoTe
3arnycka B npoLecce 3anycka.

OVHKL'J" o Hassauve [unana3oH HacTPoOMnkun 3ason, Usm.
HanbHbIN Kof, OyHKUMK 3Hau.
P1-06 Tok TOpMOXEeHUs 0% ~ 100 % 0% ]
NOCTOSIHHbBIM TOKOM
nepeq 3arnyckom
P1-07 Bpewmsi 0.0 ¢ ~100.0¢c 0.0c [ ]
TOPMOXEHUSI

MNOCTOSAAHHbIM
TOKOM nepes
3anyckom

TopMoXeHne MOCTOAHHLIM TOKOM ODbIYHO MCMOMb3yeTCs AnA OCTaHoBa W
nocriegymoLero 3anycka anekrpoasuratens. [NpegsaputensHoe Bo3dyxaeHve
MOCTOSIHHBIM TOKOM WCMONb3yeTcsl ANs CO3[4aHUs MarHMTHOrO nonsi nepej
3anyckom. Ecnu Bpemsi AMHaMu4eckoro TOPMOXeEHWs ycTaHoBreHo Ha O,
PYHKUMSA ANHAMUYECKOro TOPMOXEHUS] HeakTMBHA. Yem Gonblue 3HaveHuve
TOKa TOPMOXeHWS, TeM Bornblue TOPMO3HOE ycunue.

3HauyeHwue napameTtpa P1-06 — BenuymMHa Toka TOPMOXEHUSI B NPOLIEHTaxX OT
HOMUHanbHoro Toka IMYy.

DyHKUMO- Hassanue . 3asoga.
. [Anana3oH HacTponkn Usm
HanbHbIN Kop, pyHKUMMN 3Hau.
P1-08 Pesxm pasroHal/ 0: Mpsimas xapakTepuctuka 0 ]
3ameaneHns 1: S-obpasHas xapakTepuctuka A

2: S-o6pa3Has xapakTepucTuka B

0: Mpsimas xapaKkTepucTUKa.

3aBMCUMOCTb HanpsPKeHUs OT YacToTbl — nuHenHas. Cepus INPRIME MX
MMeeT 4 BPEMEHW pasroHa W 3amenneHusi, KoTopble MOXHO BblbupaTth Yepes
MHOTOYHKLIMOHAMbHbIE LIMPOBLIE BXOAHLIE KIEMMBbI.

1: S-obpa3Has xapaKkTepucTuka A.

BbixogHas yactoTa yBenMUMBaEeTCsl UMM yMEeHbLUAeTCs B COOTBETCTBUU C
XapaktepucTtukon S Tuna. Mapametpbl P1-09 ~ P1-12 onpeaensaioT HayanbHbI
y4YacTok S-06pa3Hoi XapaKTePUCTMKM pasroHa U 3aMedneHus U KOHEYHbIV
y4yacTok S-06pa3Ho XxapakTEPUCTUKN pasroHa U 3aMefeHust.

2: S-obpa3Has xapaktepuctuka B.

Mpu pasroHe u 3amenneHun no S-obpasHoi XapakTepucTuke Tuna B
P1-09 ~ P1-12 umetoT paspsigHocTb 0.01.



DyHKLMO-
HanbHbIA Kog

P1-09

P1-10

P1-11

P1-12

BbILLIeyKaSaHHbIe napameTpbl

Hassanue
hyHKUMKN

HavanbHbli
Y4acTOK yCKOPEHWs!
S-o06pa3aHoit
XapaKTepucTUKu

KoHeuHbI y4acTok
YCKOpEHUst
S-o06pa3aHoit
XapaKTepUCTUKN

HavanbHbIn y4actok
3amenneHns
S-o6pa3Hoit
XapaKTepucTUKn

KoHeuHbI yyacTok
3ameaneHns
S-o06pa3aHoit
XapaKTepuCTUKn

[inana3oH HacTporkun

0.0 % ~ 100.0 %

0.0 % ~ 100.0 %

0.0 % ~ 100.0 %

0.0 % ~ 100.0 %

3asoga.
3Hau.

20%

20%

20%

20%

Uam.

MOXHO WCMONb30BaTb AN  HACTPOWKK

nnaBHOMoO nycka 6e3 Tonuka, korga npueoa Ha4YMHaAET Pa3roHATbCA, a KpuBbIe

YCKOp€eHUs 1 3aMmeaneHnsa HactpamBaroTCA Ha pas3nnyHble CTeNeHN YCKOpPEeHUs

1 3amMenneHna B 3aBUCUMOCTM OT 3aaHHOro 3Ha4YeHnA (pIAC. 6.4).

MpumevaHue: ecnu BpemMsi YCKOPEHWUS W 3aMefneHust =

S-obpasHoi KpMBOW HeeNCTBUTESNbHA.

MakcumansHas

4HacTtoTa

PucyHok 6.4 — S-o6pasHasi KpyBasi YCKOPEHUS 1 3aMeaneHnst

DyHKLMO-
HanbHbIN Kog

P1-13

0: OcTaHOB C 3amMefrieHMeM.

P1-09

Hassanne
hyHKUMKN

Pexum octaHoBa

P1-10

J[ivana3oH HacTPOWKn

0: OcTaHoB C 3ameasieHneM
1: OcTaHoB Mo UHepLUn

P1-12

3aBoga.
3Hau.

>

0, dyHKuus

Uam.

Mocne nony4veHuns komaHabl «CTOlM» MY cHwkaeT BbIXOOHYK 4acToTy B
COOTBETCTBUM C PEXMMOM 3aMeArneHns U 3aAaHHbIM BpEMEHEM 3aMeaneHns

no 0.



1: OcTaHOB NO MHEpLUK.
Mocne nony4veHnsa komangpl «CTOMM» MY npekpallaeT nogady HanpsHKeHUs
Ha oanekTpogBwratens. B 3TOoM cnyyae ocTaHOB anekTpoaBuratens

npon3sBoauTCA No nHepuun.

OyHKuylo- HasBaHue cyHkummn [inana3oH HacTporku 3asop. Usm.
HarnbHbIN Kof, 3Hau.

P1-14 YacroTa Havana 0.00 'y ~ PO-14 0.00 'y o
TOPMOXEHUSI
NOCTOSIHHbLIM TOKOM

P1-15 Bpewmsi oxuganus 0.0c~100.0c 0.0c o
TOPMOXEHUSI
NOCTOSIHHBIM TOKOM

P1-16 TOK TOPMOXEHUSA 0% ~ 100 % 0% o
NOCTOSIHHbLIM TOKOM

P1-17 Bpems TopmoxxeHust 0.0c~36.0c 0.0c¢c o

MNOCTOAHHbLIM TOKOM

HavyanbHas 4acToTa TOPMOXEHWS MOCTOSIHHBIM TOKOM TpW OCTaHoBe
onpegensieT ypoBeHb, KOrAa Ha4YMHAET BbINOMHATHLCA NPOLIECC TOPMOXEHNS.

Bpemsa oxuaaHua TOPMOXEHWS MOCTOSIHHBbIM TOKOM MNpU  OCTaHOBe
onpefenseT 3adepxKy nepen akTvBauven AUHAMUYECKOTO TOPMOXEHUS.
Wcnonb3yeTca Ana npefoTBpalleHns oTka3a M3-3a neperpysku no TOKy,
BbI3BAHHOIO TOPMOXEHNEM MOCTOSSHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXEHMSA NOCTOSIHHBIM TOKOM NPV OCTaHOBE ONpefensieT BennymHy
TOKa TOPMOXEHUSI OTHOCUTENBHO HOMWHANBLHOrO TOKa ABUraTens B NpoLeHTax.
Yem Gonblue TOK, TeM cunbHee 3pdekT TOPMOXKEHNS NOCTOSSHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratens v M4.

Bpemsa TOPMOXEHWS MNOCTOSIHHBIM TOKOM Onpeaenser AnuTenbHOCTb
TopMoXeHusi. Ecnn Bpemsa paBHo 0, TO TOPMOXEHWE MNOCTOSIHHbIM TOKOM
HEeaKTUBHO.

Mpouecc TOPMOXEHUs1 MOCTOSIHHbIM TOKOM MpW OCTaHOBE MOoKa3aH Ha
pucyHke 6.5.

BbixogHaa yacTota (i)

YacToTra Havana TOpMOKEHUA Npu OcTaHoBe £ Bpema (t)
>

A
3HaueHUe BbIXOAHOTO HanpPaKeHUa

/ -
JUHaMUUeCKoe TOpMOXKEHNE | Bpems (g
—>
I — mo
Pa6oTa M4 Bpemsa AMHaMNUeCKoro Top MoKeHus

Pl/lcyHOK 6.5 - I'Ipouecc TOPMOXEHNA NOCTOAHHBbIM TOKOM



DyHKLMO- HasBaHnue 3aBop.

HanbHbIV Kog, pyHKLMMN Ananason HacTpoiiky 3Hau. Uswm.
P1-21 Bpewms 0.01c~3.00c 0.50c¢c []
pasMarHuimBaHusi

OTOT napameTp UCnomnb3yeTcs AnA YCTaHOBKM BpeMeHu oxuganus MY ot
OCTaHOBa NO MHEPLUMWU OO MOBTOPHOrO 3anycka, YToObl YMEHbLIWUTb BRUSHUE
OCTaTOYHOr0 MarHUTHOTO MOMSA ABUraTens Ha 3anyck.

d’yHKuyl 0- HasBaHue cyHKkumn J[lmana3oH HacTPOWKKN 3ason. Uzm.
HamnbHbIV KOA, 3Hau.
P1-23 Bei6op aenicteus npu | 0: HeT gencteus 0 ]
KpaTKOBPEMEHHOM 1: ABTOMaTu4eckoe
nposare HanpsXXeHns | perynuposaHve
3aMefinieHuns

2: OcTaHoB C 3amMeaneHvem

OTOT mapameTp UCnonb3yeTcs Af1 HAaCTPOMKM MeToAa MpeaoTBpaLleHus
OTKIMIOYEHNS 13-3a NMOHWKEHNS HaMPSPKEHNS Ha LUMHE, BbI3BAHHOIO MPOBanom
HanpsXKeHWst CeTH, U YacTo UCMONb3yeTCs, HanpuMep, B BEHTUNSATOPaX.

0: Het nenctBus.

MY  no-npexHemy OyaeT paboTaTb Ha 3agaHHOW 4acToTe npwu
KPaTKOBPEMEHHOM OTKIIIOYEHNN HanpshkeHus ceTu. B 310 Bpems moxeT
Npon3onTK cHoM 13-3a NOHWKEHHOTO HanpsixeHusl, u MY npekpaTtut paboTy.

1: ABTOMaTU4eckoe perynmpoBaHue 3aMmeaseHuUs.

ABTOMaTNYECKN PerynpyeTcsi CKOPOCTb 3aMeAJIeHNs MPU KpaTKOBPEMEHHOM
OTKMOYEHUN ceTeBOro HanpsbkeHus, MY npopomkaer pabotatb. [locne
BOCCTAHOBIIEHNS Hamnps>KeHWs OH aBTOMAaTWMYECKU PasrOHUTCA A0 OMOPHOMN
YacTtoTbl. Ecnu ceTb anekTponutaHus ByaeT oTkMioYeHa Ha AnuTerbHoe Bpems,
BCe paBHO Npou3onaeT cO0M NP MOHWKEHHOM HaMNpPsPKEHUN 1 oTKnodeHne MY,

2: OcTaHOB C 3amearneHuemMm.

B cny4yae MrHOBEHHOrO OTKIMIOYEHUSI NMMTaHUS UK NpoBana Hanpshkenus MY
3ameanuT paboTy N OCTaHOBUTCS B COOTBETCTBUM C NapameTpoMm P1-24. Ecnin
nocrie OCTaHOBKM HeobxoAuMMmO  3amycTWTb npeobpa3oBaTenb CHOBA,
HeobxoaMMo CHoBa nofaTh CUrHan 3anycka.

®DyHKUMO- . 3aBoga.
HanbHLIA KOZ HassaHnue cyHKuumn J[nana3oH HacTPOWKN 3Hau. U3m.
P1-24 Bpewms 3ameanenus 0.00c~100.0c 10.0¢c ]
npu BbiGope

ocTaHoBa C
3amMenneHvem npu
KpaTKOBPEMEHHOM
npoBane HanpsHXeHua

B crnyyae MrHOBEHHOIO OTKITHOUYEHUSI NMUTaHUS UK NpoBana Hanpshxerus MY
3ameanut  paboTy M OCTAHOBUTCA B COOTBETCTBMM CO BPEMEHEM,
yCTaHOBIEHHbIM B napameTpe P1-24. MNapameTp OencTBUTENEH TOMbKO Mpu
P1-23 = 2.



3asoga.
3Hau.

®DyHKUMNO-

- WUzm.
HarnbHbIV koA,

HasBaHue cyHKumn J[lmana3oH HacTPOWKKN

P1-25 Mopor 60 % ~ 85% 80 % [ ]
HanpsKkeHUs Npu
KpaTKOBPEMEHHOM
npoBare HanpsikeHUst

P1-26 Mopor HanpsixxeHns 85 % ~ 100 % 90 % ]
Tpy BOCCTaHOBMEHUN
HanpsbkeHUst

B napametrpax P1-25 n P1-26 yctaHaBnuBaloTCa NOPOr CHUXEHWS
HanpskeHusl, Mpuv KOTOPOM aKTMBMPYETCSH PEXUM, YCTaHOBMEHHbIN B
napameTtpe P1-23, 1 nopor BOCCTaHOBMEHWSA HamnpshxkeHusi, npu kotopom MY
BO3BpAaLLAETCs K HOpManbHOMY pexumy paboTbl.

3HaveHne 100 % — HOMUHanNbHOE HanpsPKeHWe Ha LWWMHe NOCTOSAHHOTO TOKa.

DyHKUMO- o 3aBog.
HanbHbIN KOZ HassaHnue dcyHkuumn [Anana3oH HacTpPonkn aHau, WUam.
P1-27 Bpewms 0.00c~300.0c 03c [ ]

BOCCTaHOBIEeHNA
HanpshkeHus B ceTn

OTOT NnapameTp UCMOoMnb3yeTca Ans onpeAeneHns BpeMeHN BOCCTaHOBMNEHNS!
HanpsbkeHusi ceTu. Korga HanmpspkeHue BOCCTaHaBMMBAETCA [0 3HaYeHws,
yCTaHOBMeHHOro B napameTpe P1-26, HaunMHaeTcss OTCYET BpPEMEHW,
yCcTaHoBrneHHoro B napametpe P1-27. lNocne yero HanpshkeHue cuutaeTcs
BOCCTaHOBMEHHbIM.

DyHKUMO- o 3asoga.
HaNLHBIA KO HasBaHue cyHkumn J[nana3oH HacTPOWKKn 2nay, Usm.

P1-28 MrHoBeHHas 0~ 100 40 [}
ocTaHoBKa U
HenpepbIBHas
aBTOMaTUYecKas
perynupoBka
ycunenust

P1-29 MrHoBeHHas 1~100 20 ]

ocTaHoBKa U
HenpepbIBHas
aBTOMaTU4eCKas
perynmposka
VHTErpanbHowu
cocTaBnsioLen

[aHHas HacTpolika OeicTBYeT TONMbKO Mpu BbiOOpe pexunma MrHOBEHHOM
OCTaHOBKU 1 HenpepbiBHOW paboTel (P1-23 = 1).

Wcnonb3yetca ans perynvpoBkM ckopocTu 3amegneHusi. OBblMHO He
TpebyeT N3MeHeHus.



3asoga.
3Hau.

®DyHKUMNO-

- WUzm.
HarnbHbIV koA,

HasBaHue cyHKumn J[lmana3oH HacTPOWKKN

P1-30 KoadbdumumeHt 0 ~ 1000 300 ]
ycunexus (KP)
KOHTypa Toka npu
aBTOMOAXBaTE

P1-31 WHTerpanbHbiii 0 ~ 1000 600 ]
koachdpuumeHT (KI)
KOHTypa Toka npw
aBToMoAXBaTe

[MapameTpbl OMpeaenstoT CKOPOCTb peakuum W XKEeCTKOCTb KOHTypa
perynupoBaHns Toka BO BPEMS CNeumanbHOro pexuma 3anycka —
aBTonoaxeaTe (PEXMM KOHTPOMS CKOPOCTH).

MapameTtpbel KP n Kl Heobxogumo HacTpamBaTb COBMECTHO. OOGbl4HO
cHayana nogbupaetca KP Ha ygosneTBopuTenbHoe ObicTpogencreve 6e3
konebaHwii, a 3atem gobasnsAerca Hebonbluon Kl ans nvkemgaumm octaTtouHom
OLUNGBKN.

Bbicokoe 3HaueHne KP noBbiwaeT ObICTpOAENCTBUE KOHTYpa TOKa, yCKOpsieT
npoLecc CUHXpoHM3auum. BoamoxHbl nepeperynupoBaHue u kornebaHus Toka.

Huskoe 3HayeHne KP genaeT cuctemy 6onee nnaBHOM M yCTOMYMBOWN, HO
3amMeanseT CUHXPOHU3aLMIO.

Bbicokoe 3HayeHue Kl: GbicTpee yCTpaHsieT yCTaHOBMBLUYIOCS OLUNOKY
no TOKY, ynydlas TOYHOCTb crnexeHus. Puck: MoxeT Bbi3biBaTb “packayky”
cuCTeMbI (MHTerpanbHoe nepeperynvpoBaHue).

Huskoe 3HauveHue Kl: cuctema Gonee ycTonumBa, HO MOXET COXpaHSATb
HebonMbLUyo OLWNGKY MO TOKY B YCTAHOBMBLUEMCS PEXUME.

3aBop.
3Hau.

DyHKUMO-

. WUam.
HanbHbIV KoA,

HasBaHue cyHkumn J[nana3oH HacTPOWKKn

P1-32 ~ P1-38 Peseps - - #

Fpynna P2: MNapameTpbl Ans HACTPOMKU CKansipHoro crnocoba
ynpaBneHus (U/f)

DyHKUMO- Hassanue 3aBop.

HanbHbIY KoA pyHKUMKN Avanazon HacTpoiikn 3Hau. WUsm.
P2-00 Tun xapakTepucTukn 0: [luHenHasn 0 ]
U/f ons 1: NNomaHas

anekTpogsuratens 1 | 2: KBagpatuyHas
3: KBagpatuyHas
Xxapakrepuctuka 1.7
4: KsagpaTtnuHast
XapakTepuctuka 1.5
5: KsapgpaTuyHas
Xxapaktepuctuka 1.3
6: MonHocTblo pasaenbHbIi
pexum U/f
7: YacTnyHo pasaenbHbii
pexum U/f



0: IluHenHan xapaKTepucTUKa.

MoaxoauT ans ctaHAapPTHBIX MPUMEHEHNIA.

1: lomaHas xapakTepucTuka.

MoaxoauT ANns cneumanbHbIX HArpy3oK, TakMx Kak CyLUWIKKW, LeHTpudyrn n
T. 4. MoXHO nonyuntb HeO6XOANMYIO XapaKTepUCTUKy cooTHoweHus U/f, 3apas
napameTpbl P2-03 ~ P2-08. pachuk nomaHow npeactasneH Ha pucyHke 6.7

2: KBagpaTtniHas xapakrtepuctuka U/f.

MoaxoaunT Ans LEHTPOGEXKHBIX HAarpy30K, TakUX Kak BEHTUINSITOPbI U HACOChI.

3 ~ 5: Xapaktepuctuka kpuBbix (1.7; 1.5 un 1.3) mexay npsimon
XapaKTepUCTMKON 1 KBagpaTUYHOW.

6: MonHocTbIO pasaenbHbIn pexum U/,

Mpy wucnonb3oBaHUM [AHHOM XapaKTEPUCTUKU BbIXOAHAs 4YacToTa MU
BbIXOAHOE HanpsikeHue MY He3aBUCKMbI OTHOCUTENBHO APYr Apyra, BbIxoaHas
yacToTa onpeaensieTcs UCTOMHMKOM 3a4aHus OMOPHOro CUrHarna, a BbIXOQHOe
HanpshkeHve onpegenseTcs napameTpom P2-15 (MCTOYHMK 3agaHns OMOPHOro
curHana HanpsbkeHuss npu  pasgensHom U/f). [aHHbIl pexum  06bl4HO
MCMNONb3yeTCsi B UHOYKUMOHHbIX Neyax 1 T.M.

7: YacTu4HoO paspenbHbIn pexum U/,

B atom cnyyae cooTHowwenne U/f nponopumoHansHO, HO MPOMNopLIMOHAbHOE
COOTHOLLEHNE MOXET ObITb YCTAHOBNEHO WCTOYHUKOM 3afaHusi OMOPHOro
curHana HanpsbkeHus P2-15, a cooTtHoweHue mexay U/f Takke cBsidaHO C
HOMUWHaIbHBIM Hanps>keHWEM U HOMWHANbLHOW YacTOTOW 3neKTpoaBuraTens
rpynnel P1.

CooTHoLLeHve Mexay BbIxoAHbIM HanpspkeHnem U MY n vyactotoi f:

U U
f T eXXX S
a
roe X — 3ajaHue OFIOPHOFO CUrHana 4acTtoThl, — HOMWHalnbHOEe

Hanps>XeHune anekTtpoasuraTtend, — HOMMHanbHasa 4acTtoTa afiekTpoaBuraTens.

DyHKLMO- HassaHue .
o [Anana3oH HacTpoinkn 3aBoa. 3Hau. WUzm.
HanbHbIN KoA, OyHKLMU
P2-01 MoBblileHve 0.0% ~ 30.0 % 0.0% o
KpYTALLEro MoMeHTa (aBTOMaTUHeCKast
anekTpoasurartens 1 HacTpoiika)
P2-02 YactoTa oTceuku 0.00 'y ~ PO-14 25.00 'y []

MOBbILLEHNS!
KPYTSILLEro MOMeHTa
anekTpoasurartens 1

KoppekTHast HacTpoika npefoTBpallaeT neperpysky no TOKy Mpu mycke u
onTUMKU3npyeT paboTy npueoaa.

B pexume U/f - ynpaBneHus Ans KOMMEHCALMW CHWKEHWUS KPYTALLEro
MOMEHTa Ha Hu3kMx 4actotax [1Y noBbilaeT BbIXOAHOE HanpsKeHue.
Upe3amepHoe MOBbILEHME KpyTAWero momeHta (> 8 %) npuBOAMT K
neperpeBy anekTpoaBuratens u pucky neperpysku M4 no Toky. Heobxogumbiii
npeaen — 8 %. Mpu 6onbLunx Harpy3kax TpebyeTcs yBennuuTL 3TOT NapameTp,



a npu Manon -— ymeHbwwutb. Korga P2-01 yctaHoBneH Ha 0 %,
npeobpa3oBaTesl  4acTOTbl  BLIMOMHAET aBTOMATUYECKYIO — PerynupoBKy
KpYTSILLEro MOMEHTa.

T BbixogHoe HanpsxeHwe

U

b

BbixoaHan HacToTa
f f >
h b
Uy HanpaxeHWe Npu akTMBaLMK NoBbilLe- U, : MakcumansHoe BeIXORHOE HanpsxeHne
HUA MOMEHTa
f,: 4aCTOTa NOBLILLEHWA MOMEHTa f,- HommHansHas paBouas vactota

PucyHok 6.6 — MNoBbIlweHne KpyTALLEero MoMeHTa

DyHKUMO-
HanbHbLIN Kog

3aBop.

HasBaHue cyHkummn [unana3oH HacTPOMkn 2Hay

P2-03 YacToTta Toukn 1 Ha 0.00 'y ~ P2-05 1.30Ty ]
TIOMaHo
XapaKTepucTuke
anekTpogsuratens 1

P2-04 HanpsixeHue Toukn 1 0.0 % ~ 100.0 % 52% ]
Ha floMaHoi
XapaKTepucTuke
anekTpogsuratens 1

P2-05 YacTtoTa TOukM 2 Ha P2-03 ~ P2-07 250y []
TIOMaHo
XapaKTepucTuke
anekTpogsuratens 1

P2-06 HanpsixeHue Toukn 2 0.0 % ~ 100.0 % 8.8 % n
Ha floMaHoi
xapaktepuctuke U/f
anekTpo- Asuratens 1

P2-07 YacToTta Toukn 3 Ha P2-05 ~ P2-02 15.00 'y []
TIoMaHow
xapaktepuctuke U/f
anekTpoasuratens 1

P2-08 HanpsixeHue Toukn 3 0.0% ~ 100.0 % 35.0% n
Ha flomaHoi

xapaktepuctuke Uff
anekTpogsuratens 1

P2-03 ~ P2-08: HacTpoiika Tpex To4ek Ha nomaHou xapaktepuctuke U/f (P2-
00 =1).
XapaktepucTuka AomkHa BbITb HacTpOeHa B COOTBETCTBUM C Harpy304HOW
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XapaKTepVICTVIKOVI anekTpoasuraTens. [omKHO BBINOMHATECA COOTHOLLEHME
MeXay TpeMa ToOHKaMn HanpsaXXeHna U TO4KaMu 4acTtoTbl (CM. PUCYHOK 6.7)1

U1<U2<U3, f1<f2<f3

BbIXOﬂHOe HanpsxeHne

A
UB
Us
Uz
UW =1 Paboqas wactora
i »
»

f

3

f,

b

MR

PucyHok 6.7 — NomaHas xapaktepucTuka U/f

U1l-U3 - Toukm Hanpspkenus 1-3, f1-f3 — Touykm wuyactotel 1-3,
UB — HOMMWHanbHOe HanpshkeHuwe anekTpoasuratens, fb — HomuHanbHas
YyacToTa aneKkTpogsuraTens.

PyHKUMO- Hassanme [nanasoH HacTPOIKkK 3asop. U3m.
HanbHbIV koA, DyHKLMK 3Hau.
P2-09 KomneHcauus 0.0 % ~ 200.0 % 50.0 % o

CKONBXEHUS!
npy ckansipHOM
ynpaBneHumn

HacTporika aToro napameTtpa MnoO3BOMSET KOMMNEHCMPOBATb CKOJSIbBXEHMWE,
Bbl3BaHHOe Harpyskonm npu U/f - ynpaBneHuWn, M ymeHbUTb U3MEHEeHne
CKOpOCTU ABWUraTens B 3aBUCYMOCTMN OT Harpysku.

3HauveHune 100.0 % cooTBEeTCTBYET HOMUHANBHOMY CKOMBXEHWIO ABUraTens
npy HOMUHANBLHOW Harpyske.

Ecnu ckopocTb ABuratens nof HarpyaKkow Hibke 3aaaHHOM, 3Ha4eHne MOXHO
YBENUYUTD.

Ecnu ckopocTb BbiLLe 3aAaHHOW, 3HAYEHNE MOXHO YMEHbLUUTb.

O6bI4HO perynunpoBka He TpebyeTcs.

®DyHKUMO- . 3aBoga.
HanbHLIA KOZ HassaHnue cyHKuumn [Anana3oH HacTponkn 3mau. WUzm.
P2-10 KoadpcomupmeHt 0~ 200 100 o
nepeBo36yxaeHNs
npu ckansipHom
yrpaBneHumn

HanHHbIn napamMeTp no3BondeT noaaBnATb POCT HanpsaAXeHua Ha WwuHe
NOCTOAHHOIO TOKa B npouecce TOPMOXEHUA npeo6pasoBaTenﬂ HacToThl.
Yewm BbliLLE 3HAYEHVE, TEM CUMbHEE 3de')eKT nogasneHna.



MarHutHoe TOpPMOXEeHMe MNOoBbIlaeT TOK cTaTtopa 3a CYeT YBennyeHus
BbIXOAHOrO HamnpspkeHus npeobpasoBaTtens 4acToTbl, TEM CaMbIM ynyyluas
pacceuBaHue pekyrnepaTUBHOW SHEPrUM 1 OorpaHndMBasi POCT HanpsKeHUs Ha
LLIMHE MOCTOSAHHOTO TOKa.

Yem Bbiwe KO3IDPULMEHT ycurneHusi, Tem Oonblle TOK ABuraTens—
TpebyeTcs OCTOPOXHOCTb NPY HACTPOWKE.

B cnyyasx paboTbl C ManovHepLMOHHLIMU Harpy3kamu 1 Npu NOAKIYEHNN
TOPMO3HOro pesucTtopa Heobxoammo yCTaHOBUTb KO3 DULMNEHT
nepeBo3byxaeHusi Ha 0, 4Tobbl M3bexaTb aHOManbHO BBLICOKMX TOKOB MNpw
TOPMOXEHUN.

3aBog.
3Hau.

DyHKUMO- HasBaHnue

. Uam.
HamnbHbIV KOA, OyHKLMK

J[imana3oH HacTPOWKKN

P2-11 Koadhcomumert 0~ 100 3aBwcuT ot o
noaaenexvs mMozenv
kone6aHuii npu
CKarnsipHOM
ynpaBneHum

3TOT NapameTp npegHa3HaveH Ansa nogasnexHus Bubpauum asuratens. Mpu

BO3HUKHOBEHWM KonebaHuii ABuratens 3HadeHne cneayeT YBenuunTb.

Ecnu Bnbpaumsa otcyTcTByeT, HeOGXOAMMO yCTaHaBNMBaTb MUHUMAIbHOE
3HayeHve, YToObl MUHUMM3NPOBATL BNUSHWE Ha paboTy B pexume U/f.

B cTaHgapTHBIX YCroBusiX U3MeHeHe napameTpa He TpebyeTcs.

Mpy ncnonb3oBaHun yHKUMM NodasneHns konebaHui TpebyeTtcs, Y4TOObI
napamMeTpbl HOMWHANbLHOrO TOKa 3MEKTPOABUraTens M Toka XONoCToro xoAa
ObINMN KOPPEKTHbIMW, B NPOTMBHOM crnyvae adhdekT nopgasneHus konebaHun
OyaeT He[OCTaTOYHbIM.

He cnepyeT yBenuuneaTh 3Ha4eH1e Npu oTCyTCTBUM BUOpaLmK, Tak kak aTo
MOXeT YXYALWUTb xapaktepuctuku U/f - ynpaBneHus.

3aBoga.
3Hau.

®DyHKLMO-

. WUzm.
HanbHbIN Kop,

HassaHnue cyHkuumn [Anana3oH HacTponkn

P2-12 Peseps - - #

P2-13 MocTosiHHas 0.02c~1.00c 0.30c u}
BpEMeHn
KOMMeHcaLmm
CKONbXEHUST Nput
cKarsipHOM
yrpaBneHumn

OTOT napameTp 3a4aeT MOCTOSIHHYK BPEMEHV [OJ1s KOMMeHcauun
CKONMbXXEHWS! ABUraTernsi.

YMeHbLLEHUe 3HaueHNs NoBbILLAET ObICTPOAENCTBUE CUCTEMDI, HO MOXET
yBENU4UTbL koriebaHusi CKopocTy.

YBenuueHune s3HaueHus ynyyliaeT cTabunbHOCTb CKOPOCTH, HO yBENuUnBaeT
BpeMS peakuum NpMBoAa Ha U3MEHEHUS.

B 6onblunHCTBE criy4aeB He TpebyeT KOPPEKTUPOBKU.



®DyHKUMNO-
HanbHBIA KOA, HasBaHue cyHKumn
P2-14

P2-15

Pezeps

WcTouHuk 3apanus
OMOPHOTO CUrHana npu
paspenbHom U/f

3asoga.
3Hau.

J[lmana3oH HacTPOWKKN U3m.

- - #

0: UndbpoBsoii curHan B 0 o
napametpe P2-16

1: AHarnorosbin Bxog All

2: AHaroroBbii Bxog Al2

3: MHorocTyneHyaTblvi pexum
4: MpocTtoi MNK

5: NNA-ynpasnexne

6: MpoTtokon ceasn Modbus
RTU

7: BbICOKOHYaCTOTHbII
UMNYNbCHbIA BxoA, HDI

Korpa BbIGpaH 0aWH U3 BhilLeyka3aHHbIX UCTOYHMKOB, 100 % COOTBETCTBYET
HOMUWHANbHOMY HanpPsXXeHWIo aneKTpoaBuraTens.

DyHKUMO- HasBanue
HanbHbIN Kop, pyHKUMKN
P2-16 Orceuka

HanpspkeHus npu
pasnensHom U/

0B ~ (HomnHansHoe
HanpsbkeHve Of1)

3aBog.
3Hau.

J[imana3oH HacTPOWKMN Usm.

0B o

[MapameTp onpegensieT BenWYMHY BbLIXOAHOTO HanpshkeHus MY npwm
MCNonb30BaHUM pasgenbHoro ynpaenenus U/f, korga MCTOYHWMKOM 3agaHust

HarnpsbkeHus  siBNseTca  LMgpoBoe

ncnonb3ayeTcs).

DyHKLMO-
HanbHbIW Ko

P2-17 Bpewms HapactaHus
HanpsbKeHns npu

pasgensHom U/f

HassaHue chyHKumM

3HayeHune (aHaJ‘IOI‘OBbIVI BXOO He
[inana3oH HacTpoukun 3ason, Usm.
3Hau.
0.0 ¢c~3000.0¢c 10c o

Bpemsi HapacTaHusi HanpsbkeHusi Npy pasgernbHoM U/f — aTo Bpemsi, B TeueHve
KOTOPOro BbLIXOQHOE HanpskeHue uameHsieTcss oT 0 B [0 HOMUHanbHOro

Hanps>XXeHUsa anekTpoasuraTens.

DyHKUMO-
HanbHbIW Kog

P2-18 Bpewmsi cHuxeHus
HanpshkeHwst npn

pasgensHom U/f

HasBaHue chyHKumm

3aBoa,.
3Hau.

[inana3oH HacTporkun Usm.

0.0c~3000.0¢c 10c o

BpeMﬂ CHWXEHNA HanpsaXeHua npu pasgeribHOM U/f—aTo BpewmM4, B TeHeHne
KOTOPOro BbIXOAHOE HaMpsaXXeHne U3MeHAETCA OT HOMUHAlNIbHOIro Hanpsa>XeHns

anekTpogguratens go 0 B.



DyHKUMO- o 3aBop.
YHKLWY HasBaHue cyHKumn [inana3oH HacTporkun A, Usm.
HarnbHbIV Kof, 3Hau.
P2-19 Hactpoiika octaHoea B | 0: Hesasucumoe Bpems 0 o
pexu1me pasaensHoro 3aMefNieHUs] HanpshKeHUst
[V 1 4acToTbl

1: CHavana CHWxeHne
HanpspkeHus, 3atem
4acToTbl

0: HesaBucumoe BpemMs 3amefsieHMs 4acToTbl W BbIXOQHOro
HanpsKeHus.

Yactota M HanpshkeHne CHWXATCH OAHOBPEMEHHO, HO CO CBOVMM
nHOMBMAYyanbHbIMKM NapamMeTpamu 3ameasieHus, YTo no3sonset 6onee rmMbko
HacTpauBaTb NpoLecc OCTaHoBa.

O6bIYHO McMonb3yeTcs ANs CTaHAAPTHBLIX NMPUMEHEHWIA.

1: CHa4yana cHkKeHue HanpsxeHus Ao 0, 3aTeM YMeHbLUeHMe 4acToTbl.

[IByxaTanHblii NpoLiecc OCTaHOBa: HaNpsbKeHe cHavyana nagaeT Ao Hyns,
3aTeM yMeHbLUaeTCcs yacToTa, 4To obecneymBaeT 6onee nnaBHY OCTAHOBKY
NS HEKOTOPbIX TUNOB HArpPy3oK.

Pexum moxeT ObiTb noneseH Ans Harpy3ok C BbICOKOW WHepuuen unm
crneumnanbHbix TpeboBaHMIM K OCTaHOBY.

Bblbop pexuma 3aBUCUT OT XapaKTepucTWK asuratens u TpebosaHwin
TEXHOMOrMYeCcKoro npowecca.

tDyHKu'uo- HasBaHue cyHkumn [nana3oH HacTPoMkn 3asop. Usm.
HarnbHbIV Kof, 3Hau.
P2-20 AxTuBaums 0: OTkntoyeHo 1 [
orpaHuyeHus no Toky B | 1: BkntoyeHo
U/f pexxume

0: OTKnIoYeHo.

Mpyv npeBbllieHMM Toka Bbie Mopora cpabaTbiBaHWs  3alMThbl
npeobpa3oBaTenb HeMeAreHHO OCTaHaBNMMBAETCH C aBapuen (Hanpumep,
«[eperpyska no Toky»).

1: BknroyeHo.

Mpn peskom Bo3pacTaHuM Toka npeobpasoBaTenb He OTKMYaeTCs, a
aBTOMaTUYECKN CHWXKAET BbIXOAHYID 4acTOTy, 4TOObl OrpaHWuuTb TOK [0
6e30MacHOro ypoBHS. OTO MO3BOSSET «MPOEXaTb» Yepe3 KpaTKOBPEMEHHbIE
neperpysku (Hanpumep, 3aknvHMBaHne Hacoca) 6e3 octaHoBa npolecca.

tDyHKuyl 0~ HassaHnue dyHkuumn [inana3oH HacTporku 3ason. Uzm.
HanbHbIV KoA, 3Hau.
P2-21 AxTnBaLMs 0: OTknoueHo 1 ]
OrpaHu4eHus no 1: BkntoyeHo

HanpsbxeHuto B U/f
pexvve



0: OTKntoYeHo.

Mpy MoOBbILEHWN HanpsXeHUs B 3BEHE MOCTOSIHHOrO ToKa (Hampumep,
npu 6bICTPOM TOPMOXEHMW) BbilLe Mopora npeobpasoBaTenb OTKIOYaeTCH C
aBapven «[epeHanpskeHver.

1: BKnoyeHo.

Mpu pocTe HanpsikeHWss B 3BeHe MNOCTOSIHHOrO Toka npeobpasoBaTenb
aBTOMaTUYECKM YBENMUUMBAET BbLIXOAHY 4acToTy, u4TOObI nNepeBecTu
aBurartenb U3 pexvmMa reHepauum (TOpMOXEHMWS) B ABUraTeNbHbIN PEXUM U TEM
caMblM CHU3WUTb HanpsbkeHne. ITO O0COOEeHHO BaXHO Ans cucTeM 6es
TOPMO3HOro pe3ucropa.

DyHKLMO- 3aBop.

HANLHB I KOR, HasBaHue cyHKkumn [inana3oH HacTporku anau. Usm.
P2-22 KoadhchuumeHt 0~ 100 30 o
nopaBneHvs
nepeHanpsbkenus B U/f
pexvve

MapameTp ynpaBnsieT Tem, Hackonbko GbicTpo npeoGpasosaTtens GygeTt
NOBbILATEL YaCTOTY A CHWKEHUSA HaNPshHKeHWs B 3BeHe NMOCTOSIHHOTO TOKa.

‘”V“"“J"°‘ HasBaHue cyHKkumn [inana3oH HacTpouku 3asop, Usm.
HanbHbIV koA 3Hau.
P2-23 Mpepen nosbiLweHWs O0lMy~50Ty 5Ty u]
YacToTbl NpK
orpaHNyeHUn
nepeHanpsbkeHns

3awmTa OT 4pe3MepHOro M HexenaTenbHOro YCKOpeHus asuratens B
npouecce noaaBneHns nepeHanpsHKeHns.

Hanpumep, ecnu asuratens pabotan Ha 40 Iy, n cpaboTtano orpaHuveHne
nepeHanpshxeHns, To Aaxe NpW MakcManbHOM AeiCTBUM anroputma yactoTa
He nogHumeTcs Bbiwwe 45 My (40 My + P2-23).



F'pynna P3: MapameTpbl Ans perynupoBKU BEeKTOPHOro cnocoba
ynpasnenus (VC).

Koabl oyHkuun rpynnel P gelcTBUTENbHBbI TOMBKO AN BEKTOPHOro
ynpaBneHns U HegencTBUTENbHbI AN ckanspHoro ynpasnexuns (U/f).

¢yHK“‘." o HaszBanue cyHkummn [unana3oH HacTPOWKn 3asoa, Uam.
HamnbHbIV KOA, 3Hau.

P3-00 YacroTa 0.00 'y ~ P3-02 5.00 My u]
nepeknoveHns 1

P3-01 Peseps - - #

P3-02 Yacrota P3-00 ~ P0-14 10.00 'y o
nepeknoyveHns 2

P3-04 KoadbdpuumeHt 0.1~10.0 4.0 o
MPOMNOPLIMOHArBHOCTY
KOHTYypa ckopocTu 1

P3-05 Bpems nHTerpuposanus | 0.01c~10.00 ¢ 0.50c o
KOHTypa ckopocTun 1

P3-06 KoadbdmumeHt 0.1~10.0 2.0 o
NPOMOpLIMOHaIbHOMo
YBENMYEHNS KOHTYpa
cKkopocTu 2

P3-07 Bpewms nHterpuposanma | 0.01c¢~10.00 ¢ 0.50c¢ o
OTKMOHEHWIi KOHTypa
cKopocTm 2

Mpu paboTte Ha pasHbix yactoTax MY moxeT BbIGMpaTb pasnuyHbie
KO3 DULMEHTBI KOHTYpa CKOPOCTH.
Jlorvka nepeknoyeHns Mexay pexvnMamy nokasaHa Ha pucyHke 6.8.

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

(P3-06, P03-07)

P3-00

F3-02

—>

YactoTa

PuvcyHok 6.8 — 3aBucrmocTb napameTtpoB MU oT yacToTsl
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HacTpowka MNU-perynaTopa ckopocTu:

YBenuyeHne nponopLMOHanbHOr0 KoadduLmMeHTa YCKopsieT peakuumio
CUCTEMbI, HO CIIULLIKOM BbICOKOE 3HaYeHue Bbl3biBaeT konebaHnsa cuctemsl.

YMeHbLUeHNe MHTerpanbHOro BpeMeHu yny4liaeT AUHAMWUYECKUA OTKIWK,
HO CMULLKOM Marioe 3Ha4yeHue NpuBoanT K HEYCTONYMBOCTU CUCTEMBI.

MeTtoa HacTponku:

Ecnu 3aBogckve napameTpbl He noAXoAsAT, TpebyeTcsa nocTeneHHo
yBEnu4MBaTh NPONOPLMOHAsbHBIN KOIMMULMEHT P A0 rpaHuLibl yCTOWYMBOCTY,
3aTeM yMeHbllaTb WHTerpanbHoe Bpems Ans  ObICTporo OTkvMKa K
MWHVMManbHOTo NepeperynmpoBaHus.

HenpasunbHble HACTPONKN MOTYT BbI3BaTh:

. UpesmepHoe nepeperynmpoBaHne CKOpoCTH;

. ABapuv No nepeHanpsKeHNIo NPU MHEPLIMOHHOW Harpyske;

. Oco6eHHO KPUTUYHO MPU PE3KOM CHUXEHUN CKOPOCTU.

[Ina TOYHOWM HaCTPOWKN HEO6XOANMO:

. MpoBOANTL TECTbI C NOCTENEHHBIM N3MEHEHNEM NapameTpoB;

. KoHTponvpoBsatk ocumnnorpadoM nepexofHble NpoLecchbl;

. YunTbiBaTh MHEPLMOHHOCTb MEXaHUYECKON CUCTEMBI.

DYHKUMO- . 3aBop.
YHKLY HasBaHnue cyHkummn [nana3oH HacTpPoukun A Usm.
HanbHbIV Kog, 3Hau.
P3-08 BbiGop uHTerpasnbHbIX 0: MonHoe 0 []
CBOIICTB KOHTypa VHTerpupoBaHue npu
CKOpPOCTU pasroHe/TopMOXeHUN

1: CenekTuBHoe
VHTErpupoBaHue npu
pasroHe/TopMOXeHUN

0: NMonHoe nHTerpupoBaHue Npu pasroHe/ TOPMOXKEHUM.

MHTerpanbHas coctaBnsioLlas akTMBHa Ha BCex aTanax pabotsl. MapameTp
acbdekTMBEH NpU pesknx pasroHax, obecneyvnBaeT Gonee ObICTPbIA OTKIUK
CUCTEMbI, HO BO3MOXHO NepeperynnpoBaHue.

1: CeneKkTMBHOE MHTErpUPOBaHUE NPU Pa3roHe/TOPMOXKEHUM.

WHTerpanbHas cocTaBnsioLias OTKIOYaeTcs BO BpeMs  yCKOpeHus/
3ameanenus.  ObGecneuvBaeTcsl  CTabWNMbHOCTb  MpU  OUHAMUYECKUX
N3MEHEHMsIX, MWHUMU3aUnUs BO3MOXHOCTU MNepeperynmpoBaHnsi CKOPOCTU.
HepocTaTtok pexvma — CHUXeHWEe GbICTPOAENCTBUSI CUCTEMDI.

¢yHKuy|o- HasBaHue cyHkuumn [unana3oH HacTpoukun 3asoa, WUzm.
HanbHbIW Kop, 3Hau.
P3-11 MponopunoHanbHbIn 0 ~ 30000 2200 O
KoathpULIMeHT
YCUIEHUS MOMEHTa
KOHTypa Toka, KP
P3-12 KoadbdumumeHt 0 ~ 30000 1500 o

VHTErpupoBaHmns
MOMEHTa KOHTYpa
Toka, Kl



P3-13 MponopumroHankHbIn 0 ~ 30000 2200 o
KoathpULIMeHT
BO36Y>KAEHMs
KOHTypa Toka, KP

P3-14 KoadhcpuumeHt 0 ~ 30000 1500 o
VHTETPUPOBaHUS!
BO36YXAEHUsA
KOHTypa Toka, Kl

MapameTpbl HacTpovikn [1N-perynatopa KOHTypa TOKa BEKTOPHOro
ynpaeneHus.

[aHHble napameTpbl aBTOMaTMYECKN OMpedenstTcs nocne nposeaeHust
MOSIHON MAEHTUMMKaLUM 1 0BbIYHO He TpebyeT n3mMeHeHus.

B KOHType Toka MHTerpanbHbIN PerynsaTop UCMonb3yeT He MHTerpanbHoe
BpeMs, @ MPAMOWV KOIPMDULMEHT yeuneHns (MHTerpanbHbIn KO3MULIMEHT).

Mpy cnuwkom BbICOKMX 3HayveHnax koaddpuumentos [MA-perynsaTopa
BO3MOXHbI korebaHns B cucteme ynpasneHus.

B cniyvae Bo3HVKHOBEHUS KorebaHuii Toka Unu KpyTALLEro MOMeHTa MOXHO
BPYYHYIO YMEHbLUMTL MPOMOPLIMOHANBHbBIN UM MHTErpanbHbIN KO3MMULIMEHT.

DyHKUMO- Hazsanue 3aBog.

HaNLHBIA KO byHKLIAN J[inana3oH HacTPOWKMN 2Hay, U3m.
P3-15 Koadhcpumument 0~ 200 0 o
nepeBo306y>xaeHNs

[aHHbIl napameTp NO3BOMSET MNOAABNSATb POCT HAMPSHXKEHWA Ha LUUHEe
MOCTOSIHHOIO TOKa B MpoLecce TOPMOXeHNs npeobpasoBaTens 4acToThl.

Yewm Bblle 3HaYeHne, TeM cunbHee apdeKT nogaeneHus.

MarHutHoe TOpMOXeHMe MOoBbillaeT TOK cTaTtopa 3a CYeT YBennyeHus
BbIXOAHOTO  HanpsikeHnsa MY, Tem cambiM  ynydywas paccevBaHue
peKkynepaTUBHOW SHEPrMM U OrpaHWuMBasi POCT HAMpPSPKEHWS Ha  LUMHEe
NMOCTOSIHHOIO TOKa.

Yem Bbilwe KO3IPPUUMEHT ycuneHus, Tem Oonblie TOK ABwUratens-
TpebyeTcs OCTOPOXHOCTb MPY HAaCTPOWIKE.

B cnyyasx paboTbl ¢ ManouHepLUMOHHBIMW Harpy3kamu v Mpu NOAKIoHeHUM
TOPMO3HOrO pesucTopa HeobXxoOQMMO  yCTaHOBUTb  KO3(hpULMEHT
nepeBo3byxaeHns Ha 0, 4yToObl n3bexaTb aHOMarnbHO BbICOKMX TOKOB Mpu
TOPMOXEHUM.

®DyHKUMO- HassaHue 3aBoga.

HanbHbLIY KoA OyHKUMM Avanazon HacTpoiikn 3Hau. WUsm.
P3-16 Koppekuusi 50 % ~ 200 % 100 % o
MOMeHTa npu
BEKTOPHOM
yrnpaeneHumn

Mpu 6e3AaTYNKOBOM BEKTOPHOM YMpaBreHUM CKOPOCTbIO 3TOT napameTp
UCnonb3yeTcst ANsl PErynpoBKU TOYHOCTU CKOPOCTM 3reKTpoaBuraTens Ha
HU3KMX YacToTax Npu YBENUYEHWUN Harpy3ku, U HA0GOPOT.



Mpu BEKTOPHOM yNpaBneHUn ¢ AaTYMKOM OGpPaTHOM CBSI3M 3TOT NapameTp
MOXET perynmpoBaTb BEMUYMHY BbIXOAHOTO Toka MY npu ogHMX M Tex xe

SHaYeHUAX Harpy3Kku.

DyHKLMO- HasBaHue
HanbHbIW Kog, hyHKUMKN
P3-17 KoadbcumumeHt
KOMMeHcaLmm
CKONBXEHUS!
PerynMpOBKa TOYHOCTU

50 % ~ 200 %

nogaepxaHus

3aBog.
3Hau.

[inana3oH HacTporku Usm.

100 % o

CKOpoCTH asuratens B

YCTaHOBMBLUEMCA peXNMeE. [Mpv 3aBbILLIEHHON CKOPOCTU — YMEHbLUUTb 3Ha4YeHne
napameTpa, npun 3aHWKEeHHON CKOPOCTUN — YBENUYNUTb 3Ha4YeHne napameTpa.

DyHKUMO- Hassanue
HanbHbIV koA, hyHKUMK
P3-18 Bpems
uneTpoBaHNS

obpaTHoi cBsi3n
no CKOPOCTN

0.000c~1.000 ¢

3aBop.
3Hau.

[nana3oH HacTPOMnkn Usm.

0.015¢ o

[JaHHblii napameTp onpeaensieT MNOCTOSIHHYI BPEeMEeHW uibTpaumm
curHana oGpaTHOM CBSA3M MO CKOPOCTK:
YBenuueHne 3HauyeHNs! MoBbILLAET CTaBUNBbHOCTL CKOPOCTW, HO CHIDKaeT

6bICTp0,El,el7ICTBllle CUCTEMDI

YMeHbLLEHNE 3HAYeHUs! ynyduwaeTt peakuuio CUCTeMbl, HO yMeHbllaeT

CcTabunbHOCTb CKOPOCTMU.

B cTaHOapTHbLIX YCIOBUSIX KOPPEKTUPOBKA He TpebyeTcs.

Hassanue
pyHKLMN

DyHKUMO-
HanbHbIN Kog

P3-19 Bpems
cunbTpoBaHNs
BbIXOHOTO
cuUrHana KoHTypa

CKOPOCTH

0.000c~1.000c

3aBop.
3Hau.

J[nana3oH HacTPOWKn Uzm.

0.00¢c o

MapameTp 3agaeT MOCTOsIHHYIO BpeMeHu unbTpauun 3agatoLlero
3HAYEeHUs MOMEHTa, YTO CNOCOGCTBYET MOBLILLEHUIO CTaBUNBHOCTY CKOPOCTU.

OO6bI4HO He TpebyeT HaCTPOMKH.

Hassanue
pyHKLMN

DyHKUMO-
HanbHbIN Kog

P3-20 McTouHnk 3apaHus
MakCumanbHoOro
MOMeHTa

Ana pexvuma
ynpaBneHusi no

CKopocTn

3aBop,.
3Hau.

[inana3oH HacTpoWkn Usm.

0: Undbposoi curHan B 0 o
napameTpe P3-21

1: AHanoroBblIi Bxog All

2: AHanorossbii Bxoa Al2

3: Mpotoxkon cesian Modbus RTU

4: BbICOKO4ACTOTHbIN

“MnNynbCHbIN BXxoa HDI



P3-21 OrpaHuyexve 0.0 % ~200.0 % 150.0 % o
MOMEHTa
ANsi pexuma
yrnpasrieHusi no
cKopocTn

B pexume ynpaBneHusi No CKOPOCTUM MaKCMMarbHbIA BbIXOAHOW KPYTSALLMNA
MOMeHT MY orpaHnynBaeTcs OAHUM U3 UCTOYHUKOB 3a4aHWUsA MaKCUMaribHOro
KpyTALwero momeHTa (P3-20):

0: UndpoBoi curHan B napameTtpe P3-21.

1: AHanoroBbIn Bxopg Al1.

Al1: nuHenHas HacTpovika — napameTpbl P5-15~P5-19; nomanas — P5-45
n rpynna PE.

2: AHanoroBbiv Bxog Al2.

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

3: NMpoTokon cBsA3nM Modbus RTU.

Mpsimoe nporpammMmmpoBaHmne yepes agpec ceasm (100 % cootBeTcTBYyeT P3-
21).

4: BbICOKOYaCTOTHbIN UMNYNbCHbIN Bxog HDI.

Hactpovika B napametpax P5-30~P5-33. 100 % cooTBeTcTBYeT P3-21.

MapameTp P3-21 3agaeT BepxHUil Nnpeaen MOMeEHTa ABuratens 4acToTHOro
npeobpasoBarensi.

Ecnn HanpaBneHne MomeHTa coBrnagaeT C HanpasfneHWeM BpalleHus
OBUraTenbHbId  PeXuM,  MNPOTMBOMOMIOXKHO  HanpaBrieHWIo  BpalleHUs—
TOPMO3HOW PeXuM.

HacTpolika orpaHuyeHuin:

. [OBuratenbHbll MOMEHT — P3-21;

. TopmosHon MomeHT — P3-23.

[Mpu neprogunyeckom YepeaoBaHUM ABUraTenibHOro 1 TOPMO3HOIO PEXMMOB
npu COOTBETCTBYIOLLEM OrpaHUYEHUN TOPMO3HOro MoMeHTa (P3-23) no3sonsiet
YMEHbLUNTb POCT HamMpsPKEHWS Ha LUMHE MOCTOSIHHOrO Toka M obecneynTb
HOpMarbHylo paboTy NPUBOAHON Harpy3ku.

tDyHKu'u o~ Hazsatme [nana3oH HacTporkn 3ason. Uam.
HarnbHbIV Kof, OyHKUMK 3Hau.
P3-22 WcTouHuk 3apaHms 0: Lndbposoii curHan B 0 o
MakcumarbHOro napameTpe P3-21
TOPMO3HOro 1: AHanoroBblIvi Bxog All
MOMeHTa 2: AHanorosblit Bxog Al2
ANs pexvma 3: Mpotokon cesiau Modbus
ynpasneHus no RTU
CKOpOCTU 4: BbICOKOYACTOTHbIN

MMMynbCHbIN BXoA HDI



P3-23 OrpaHuyexve 0.0 % ~200.0 % 150.0 % o
TOPMO3HOroO
MOMeEHTa
ANs pexuma
ynpaBneHus no
CKOpOCTU

B pexumMe ynpasneHus no CKopocTv MakCcuMarbHbI TOPMO3HOM MOMeEHT 14
OrpaHN4nBaETCS OQHUM U3 UCTOYHUKOB 3a4aHWnsi MakCUManbHOro TOPMO3HOMO
MOMEHTA.

0: UndpoBoi curHan B napameTtpe P3-21.

1: AHanoroBbIn Bxopg Al1.

JlnHenHas HacTpoiika — napameTpbl P5-15 ~ P5-19; nomaHasa — P5-45 n
rpynna PE.

2: AHanoroBbiv Bxog Al2.

JInHenHas HacTpowka — napameTpbl P5-20 ~ P5-24; nomaHaa — P5-45 n
rpynna PE.

3: NMpoTokon cBsA3nM Modbus RTU.

Mpsimoe nmporpammupoBaHune yvepe3 agpec cBsisu (100 % cooTBeTCTBYET
P3-21).

4: BbICOKOYaCTOTHbIN UMNYNbCHbINW Bxog HDI.

Hactpovika B napametpax P5-30 ~ P5-33. 100 % cooTtBeTcTBYeT P3-21.

MapameTp P3-23 3agaeT BepxHWIN Npegen TOpMO3HOro MOMEHTa ABuraTens
YacToTHOro npeobpasoBaTens.

Ecnn HanpaBneHune MomeHTa coBnajaeT C HanpaBfieHMeM BpaLLEeHWs
OBUraTenbHbIi  PEXUM,  MPOTMBOMONIOXKHO  HampaBMeHWI0  BpalleHUsS—
TOPMO3HOWN PEXuM.

HacTtpovika orpaHuyeHnii:

. [BuratenbHbIi MOMEHT — P3-21;

. Topmo3HoM MOMEHT — P3-23.

Mpw neproanyeckom YepenoBaHUM ABUraTENbHOIO 1 TOPMO3HOTO PEXMMOB
npu COOTBETCTBYIOLLEM OFpaHNYeHUN TOPMO3HOTO MoMeHTa (P3-23) nossonseT
YMEHBLUNTL POCT HamnpshKeHWs Ha LUMHe MOCTOSIHHOro Toka U obecneunTb
HOpMarnbHyto paboTy NPMBOAHON Harpy3ku.

DYHKUMO- HasBanue . 3aBog.
L [Anana3oH HacTponkn Uzm.
HanbHbIV KOA, PyHKLMK 3Hau.
P3-24 Tok 0.0% ~50.0 % 25.0 % ]

HaMarHMuMBaHus
CUHXPOHHOTO
anekTpoaBuraTensi
Ha HM3Kon
CKOPOCTN

MapameTp obecneunBaeT co3gaHve HeobGXOAMMOro MarHUTHOro Monsi B
cTaTope Ans B3aMMOZEWCTBMS C POTOPOM Ha Manbix obopoTax, koraa J[C
Asvratensi mana.



DYHKUMO-
HanbHbIY KOA

HasBanue
hyHKUMKN

[inana3oH HacTporkun

3aBoga.
3Hau.

Uam.

P3-25

Yactota
OTKNK4YeHnsA
HamarHn4YmBaHusa
CUHXPOHHOTO
anekTpoasuraTens

0.0 % ~50.0 %

25.0%

YacTtoTa, Bbllle KOTOPOW AOMOSHUTENbHbLIA TOK HamarHuumBaHus (P3-24)

OTKNKYaeTCH.
¢yHK“L" o Hassanve [unana3oH HacTPOWKn 3asoa, Uam.
HanbHbIU KOO Q)yHKLlMM 3Hau.
P3-26 Bpewms Oc~5c O0.lc []
npeasapuTenbHOro
BO30YXOeHNsA
CUHXPOHHOro
anekTpoasuratens

BpeMﬂ nogayv Toka HaMmarHU4nBaHus Ha oOMoTKM CcTaTopa nepen Havanom

BpaLleHus.
PyHKuMO- HassaHnue dyHkuun [Anana3oH HacTPonkn 3asop, WUzm
HanbHbIY KoA 3Hau. )
P3-30 ~ P3-43 Peseps - #

105

instart-info.ru




Fpynna P4: NapameTpsbl anektpoasuratens 1

DyHKLMO- HassaHue 3aBop.

o [inana3oH HacTpouku Usm.
HanbHbIN Kof, cbyHKLMK 3Hau.
P4-00 Wpertudmkaumsa 0: Het pewncteus 0 o
napameTpoB 1: CtaTuyeckast

anekTpoaBuratens 1 | ugeHTMdbuKaums
2: MonHas anHamuyeckas
vaeHTudmkaumus

YT10Obl MOMYyYNTb BBLICOKYID MPOM3BOAUTENBLHOCTL — AnekTpoasuraTens
N ONTMMarnbHbIe XapakTePUCTUKW ynpaBrneHus, TpebyeTca nonyymTb TOYHbIe
napameTpbl ynpaensemoro anekTpogsuratens. [na obnerdyeHvns AaHHOM
3agaym ncnonb3yeTcs YHKLMS naeHTudukaumm napameTpoB
anekTpoasuraTens.

OTanbl NpW BbINOMHEHUN nAEeHTUMKaLUN:

BbibpaTb nctoyHuk komaHg nycka/octaHoa (P0-04 = 0) — ynpaeneHve c
naHenv;

3atem BBeCTM crneaylolimMe napameTpbl B COOTBETCTBUM C MacropTHOMN
Tabnuykon anekTpoasuUraTens:

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

-P4-02 — HomyHanbHoe HanpsikeHwe anekTpoasuratensi 1 (B);

-P4-03 — uncno nontocos anekrpoasuratens 1;

-P4-04 — HoMVHanbHbIN ToK anekTpoasuraTtens 1 (A);

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

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

Mpeobpasosatenu yactotel INPRIME MX nmetoT ABa Tvna ngeHTudmkaumm.
Bbibop Tuna naeHTUgMKaLmMin 3aBUCUT OT TEXHOMOMMYECKUX YCIOBUIA:

A) Ecnu Harpyaka MOXeT ObITb NOMHOCTBIO CHSATA C Barna anekTpoasuratens,
cnegyeT BblOpaTb «2» B napametpe P4-00 (nonmHas AvHamuyeckas
naeHTuukaums), nogTeepauTb BbIbop, a 3ateM Haxatb «[MYCK» Ha naHenu
ynpasnexus. NMocne atoro MY 3anycTuTt anekTpoaBuratens Briepes M Ha3ag,
npousBedeT yckopeHue 1 3ameaneHue. Mpouecc MoXeT ANUTECA OKOMO ABYX
MUHYT, nocne yero MY npekpatut paboty. B pesynbtate uaeHtudwmkauum
OyayT paccunTaHbl cregyoLue napameTpebl:

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

- P4-08 (conpoTuBneHne ctaTtopa anektpoasuratens 1);

- P4-09 (conpoTuBneHne potopa anektpoasuratens 1);

- P4-10 (B3aMmHas MHAOYKTMBHOCTb CTaTopa U poTopa anektpoasuratens 1);

- P4-11 (MHOYKTVBHOCTB paccesiHus ctatopa 1 poTopa anekTpoasuratens 1).

B) Ecnu Harpyska He MoxeT OblTb MOMHOCTBIO CHATA C Bana
anekTpoasuraTtens, Bblbpatb «1» B napametpe P4-00 (cratuyeckas
naeHTuukaums), noaTBepAnTb Bbibop, a 3atem HaxaTtb «[YCK» Ha
naHenu ynpasrnexus, nocne atoro MY aBTOMaTU4ECKN BLINOHUT U3MEPEHWE
crneayloLmx napameTpoB, He 3anyckas anekTpoasuraTenb:

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

- P4-08 (conpoTuBneHue ctatopa anekrpoasurarens 1);



- P4-09 (conpoTuBneHne poTtopa anektpoasuratens 1).

a’yHKu," o Hasganue [unana3oH HacTPounkun 3asop. Usm.
HanbHbIV Koa, DyHKUMK 3Hau.

P4-01 HomuHanbHas 0.1 kBTt ~1000. 0 kBT Basuent [ ]
MOLLIHOCTb or
anekTpofsuratens 1 moaenm

P4-02 HomuHansHoe 1B~1500B 3aB/CUTOT | =
HanpsbkeHne moaenu
anekTpoasuratens 1

P4-03 Yncno nomtocos 2~64 3aBucuToT | W
anekTpofsuratens 1 moaenm

P4-04 HomuHanbHbIi TOK A~600.00 A 3aB/CUTOT | =
anektpogsuratensil | (0.1 A ~6000.0 A) mMozenv

P4-05 HomuHanbHas 0.01 Ny ~ PO-14 BaBucutoT | W
vacToTa mopaenu
anekTpoasuratens 1

P4-06 HomuHanbHas 1 06/MnH ~ 60000 06/MUH 3aBnCUTOT | =
CKOPOCTb BpaLLEeHMs mopaenm
anekTpoasuratens 1

MapameTpbl Bbile HEOOXOAMMO BBECTU COMMAacHO MacropTHOW Tabnuyke
anekTpoasuratens. HeBaxHO, Kakoih crnoco6 ynpaBneHWs UCMonb3yeTcst
(ckanspHoe nMGO BEKTOpPHOE), [AaHHble [AOIKHbl OblTb BBEAEHbl AnA
obecneyeHns HambonblLue NPOM3BOAUTENBHOCTY NpeobpasoBaTens YacToThl.

DyHKUMO- . 3aBog.
HanbHLIA KOAL HasBaHnue dyHkummn J[nana3oH HacTPOWKu aHau, Usm.
P4-07 ToK X0nocToro xoga 0.01 A~ P4-04 3aBucnt [

anekTpogsuratens 1 or
mogenm
P4-08 ConpoTuenexve 0.001 Om ~ 65.535 Om Basvent []
obmoTok cTaTopa or
anekrTpoasuratens 1 moaenun
P4-09 ConpoTuenexve 0.001 Om ~ 65.535 Om Basuent []
o6MoTOK poTopa ot
anekrTpoasuratena 1 moaenun
P4-10 Bsanmuas 0.1 MMH ~ 6553.5 MMH 3asvent []
WHOYKTUBHOCTb oT
anekTpogsuratens 1 mogenm
P4-11 WHayKkTMBHOCTL 0.01 MIH ~655.35 M'H Basuent []
pacceaHna oT
anekTpoasuratens 1 mozenvm
MapameTtpbl P4-07 — P4-11 paccuutbiBalOTCA aBTOMaTUYECKU Mpu

nposefeHun naeHTudukaumm. Mpu cTaTtuyeckon naeHTudukaunm
paccunTbiBalOTCA TONbKO napametpbl P4-07 — P4-09. MNpu nonHon — Bce 5
napamMmeTpoB.
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DYHKUMO- N 3aBop.
HAMLHBI KO HasBaHue cyHkummn J[imana3oH HacCTPOWKKN aHau. Usm.
P4-12 Bpewmsi pa3roHa 1.0c~6000.0c 100¢c o
npy AVHAMWUYECKON
(nonHoit)
naeHTudmkaumm
P4-13 Bpewms pa3roHa 1.0c~6000.0c 10.0c o
npy AHaMN4ECKON
(nonHoit)
naeHTumkaumm
YcTaHaBnMBaeTCs Bpemsl pa3roHa U 3aMefrsieHus anekTpoasuraTens npu
npoBeaeHn AmHammnyeckon naeHtndmkaumm (P4-00 = 2).
PyHKUMO- HaszBaHue ¢yHKuumn J[nana3oH HaCTPOWKKN 3ason. Usm.
HanbHbIW Kop, YHKU P 3Hay. -
P4-17 ConpoTuBnexve 0.001 Om ~ 65.535 Om Basucnt [
cTaTtopa CMHXPOHHOTO or
ABvratens mopaenu
P4-18 MHAyKTMBHOCTbL NO 0.01 MIH ~ 655.35 MI'H Basvent []
ocu D cMHXpOHHOrO ot
napuvratens mopaenm
P4-19 MHAyKTUBHOCTbL NO 0.01 MIH ~ 655.35 MH 3aBucuT n
0CK Q GUHXPOHHOTO or
ABvratens moaenu
P4-20 Ob6patHas 9C 1B ~65535B Basvent []
CUHXPOHHOTO or
nABvratens mopaenu
P4-21 Tok xonocToro 0.0 % ~ 50.0 % 10.0 % ]
X0/1a CUHXPOHHOTO
ABvratens
P4-22 ~ P4-27 Peseps - - -
P4-28 Konuyectso nuHuin 1~ 65535 1024 o
MMNynbCOB SHKOAEpa
(A0 yMHOXeEHWs!
YacToTbl x4)
P4-29 Bbi6op ¢hasnposku 0: Mpsimas casunpoka 0 o
aHKoAepa 1: OB6paTHas asnposka
P4-30 Twvn aHKoaepa 0: ABZ VMHKpeMeHTarnbHbIN 0 []
(pe3eps)
1: UVW UHKpeMeHTanbHbIA
(peseps)
2: [luHenHbIn
3: PoTauuoHHbI
4: CUHYCHO-KOCWHYCHBbIN
5: AGCOSIOTHBII
P4-31 Konuyectso nap 1~ 65535 1 []
TOJI0COB POTOPHOTO
3HKofepa

INSTART® 108



P4-32 Yron yctaHoBk1 0.0°-359.9° 0.0° []
3HKOAepa
P4-33 ~ P4-37 Peseps - #

MapameTtpbl P4-17 ~ P4-21 OTHOCATCA K napameTrpam CUHXPOHHOro

aneKkTpoasura

TenA.

MapameTpbl P4-28 ~ P4-32 oTHOCATCA Kk MapameTpam 3HKogepa (onums ¢
nnatamu pacwmpenuns PG).

Mpynna P5: ®yHKUUM BXOOHbIX KIeMM

Cepusa INPRIME MX nmeeT 7 BXOAHbIX LMMPOBBLIX KINEMM U 2 KNeMMbl
aHaroroBbIX BXOJOB.

Ha::l.::?;:on HasBaHnue cyHkummn J[mana3oH HacTPOWKKN 3:::5' Uam.
P5-00 DyHKUMA Knemmbl DI1 0~63 1 n
P5-01 DyHKUMA Knemmbl DI2 0~63 2 n
P5-02 ®yHKUMs knemmbl DI3 0~63 9 n
P5-03 DyHKUMA Knemmbl DI4 0~63 12 n
P5-04 DyHKUMS knemmbl DIS 0~63 13 ]

(HDI)
P5-05 DyHKUMS knemmbl DI6 0~63 13 [
P5-06 DyHKUMs knemmbl DI7 0~63 13 ]

OT napameTpbl WCMOMb3YTCA AN YCTAHOBKM (PYHKUMIA LMPPOBbLIX
BXOAHbIX Knemm (cpyHKUMM knemm He MmoryT AybnuposaTbes). OnucaHue
3HayeHwn ot 0 go 63 — B Tabnvue 6.2

Tabnuua 6.2 — OnncaHue yHKLWA LPOBLIX KNEMM

3apgaHHoe
DyHKUMA OnucaHue U HasHaueHue
3HaueHue
0 HeT dyHKumum [laxke Npu HanNUuMW curHana Ha Bxoae He
BbINOMHAETCS HUKAKUX (OYHKLIWIA.
Hewcnonb3syemble KnemMmbl MOXHO YCTaHOBUTL B
COCTOSIHWE «HET PYHKLIMMY BO M3BexaHne NoXHbIX
cpabaTbiBaHUM.
1 Myck (BpaLueHve Bnepen) ®yHKUMM paboTbl B NPSMOM 1 0GpaTHOM
HanpasneHnm.
2 PeBepc (BpalueHue B
obpaTHOM HanpaBneHumn)
3 TpexnpoBOAHON pexumM PDyHKUMa «CTOIMM» Npy TPEXNPOBOAHOM pexumMe
ynpasnexus (CTOM) ynpasneHusi. MNogpobHee — cM. onucaHve
hyHKUMOHanbHoro koga P5-11.
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4 TONYKOBbIV PeXUM, Pa6oyas yacToTa TON4YKOBOro pexvma, Bpemst
BpallieHve Bnepes pasroHa 1 3ame/siIeHns TONYKOBOro pexkuma. Cm.
noppo6Hoe onucaHne napameTtpos P7-00, P7-01,
5 TONYKOBBIN PeXUM, P7-02.
obpaTHoe BpalLleH/e
6 YBenuieHue 4actoTbl Korga aTa (pyHKUMSA aKTUBHA, KOMaHAbI YBENUYeHNs
(BBEPX) W YMeHbLUEHWs YacToTbl ByayT N3MEHSTLCS, ecrnn
YacToTa 3a7jaeTcsa Yepe3 BHELUHWA TepMUHan.
Ecnmn ncTouHNK 4acToTbl yCTaHOBMEH Ha
7 VMEHbLLIEHVE YaCTOTh! LMhpOBYIO HACTPOVIKY, 3a4aHHYI0 YacTOTy MOXHO
(BHU3) perynvpoBaTb BBEpX ¥ BHIU3. CKOPOCTb N3MEHEHMS
(Wwar perynupoBku) 3agaeTcs napametpom P5-12.
8 OcTaHoB Mo MHepLMn Mocne nonyyeHns komanabl «CTOM» MY
npekpaliaeT nogavy HanpskeHus Ha
aneKTpoaeuMraTers, NPOLECC OCTaHoBa
He KOHTponMpyeTcs npeobpasoBaTenieM 4acToTbl.
9 Mepesanyck npu [aHHas dyHKums obecneunBaeT yaaneHHbIn
BO3HWUKHOBEHWM OLUMGKN nepesanyck Npu BO3HUKHOBEHUMN OLUMGKM.
KHonka c6poca Ha naHenu AencTByeT TakuM e
obpasom.
10 Maysa BpalueHus MY BbINONHAET OCTaHOB, HO BCE NapameTpbl
coxpaHsitotes. MNocne ncyesHoseHns curHana M4y
BO3BpalLaeTcsi B paboyee COCTOsiHME.
11 Monb3oBaTenbkckas olwmbka Mpw nocTynneHumn nonb3osartenbckon ownbku M4
(HO koHTaKT) Co06LLAET 0 HEUCMPABHOCTY U OCTaHaBNMUBAETCS.
11 Monb3oBaTenbckas owmnbka Kom6uHaums undpoBbIx CUrHaNoB Ha YeTbipex
(HO koHTaKT) KremmMax noa3sonseT 3agasath 40 16 pasnuyHbIx
CerMeHToB HacTpoek. [MoapobHble kKoMBUHaLMK
12 Knemma 1 npvBeaeHsl B Tabnuue 6.3.
MHOTOCTYMEHYaToro pexuma
13 Knemma 2
MHOrOCTYMEeHYaToro pexvma
14 Knemma 3
MHOTOCTYMEHYaToro pexuma
15 Knemma 4
MHOTOCTYMEHYaToro pexunma
16 BbiGop BpemeHu pasroHa 1 BbiGop BpeMeHy nocpecTBOM KOMGUHALMK ABYX
3ameqneHus, knemma 1 KMeMMm Arst BbiGopa Mexay YeTblpbMs BUAaMm
asroHa u 3amepneHusi. lNogpobHee - cM. Tabnui
17 BbiGop BpeMeHu pasroHa v g 4 A AP Y
3ameqneHns, knemma 2 i
18 MepeknioueHne mexay MepeknioyeHre Mexay OCHOBHbLIM KaHanoM «A»
MCTOYHMKaMKN 3adaHus nPO0-10.
YacToTbl
19 C6poc HacTpoek BBEPX/ Mpwv aKTMBaLMKN OTMEHSIET BCE U3MEHEHUS YacToThl,
BHN3 caenaHHble komaHaamm BBEPX/BHUS.
BoccTaHaBnMBaeT 4acToTy COMMAcHO 3Ha4YEHUIo
napametpa PO-11.
20 Bbi6op UCTOYHMKaA KOMaHL, Koraa UCTo4HMKOM KOMaH/, He SIBNAIOTCA KHOMKN

nyck/octaHoB, knemma 1

naHenu ynpasneHusa, BO3MOXHO nepekniovyeHne
Mexay ynpasneHueMm Yepes Knemmbl (BHeLLH1e
CUrHarbl) U ynpasfieHUEM C NaHesnm.
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B pexwume ynpasneHnus no Modbus RTU
obecneunBaeTcs nepeksiloveHe Mexay
ynpasnexuem no Modbus RTU 1 ynpaenexvem ¢
naHesnm.

21

3anpet pasroHa u
3aMeqneHus

BriokmpoBka cuUrHarnos N3MeHeHUst ONopHOTo
CuUrHana oT ApYrMX UCTOYHMKOB (KpOME KOMaHAbI
BbIKMIOYEHMS).

22

MpuocTaxoska M-
ynpaBneHus

Ecnu nctounuk yactoTsl P0-06 — PID, To npu
akKTMBaLUuu yHKUMM nponopumoHansHas (P),
nHTerpanbHas (1) n anddeperumansHas (D)
COCTaBIISOLLME OTKITIOHATCS.

MpeobpaszoBaTent 3anoMUMHaET TEKYLLYIO 4acToTy 1
npoposmkaeT paboty 6e3 koppekuuu.

Mocne cHATna curhana MO-perynatop
BO306HOBISIET paboTy C NOCNEeAHNX aKTyarbHbIX
3HAYEHUNI.

23

C6poc coctosHus MNK

MJK npuoctaHaBnuBaeT BbINOMHEHUE NPOrpamMMbl
BO Bpems npouecca. MNpu nomowm yHKUmMn
KNeMMbl MOXeT 6bITb BOCCTAHOBIEH [J0 UCXOAHOrO
cocTosiHus npoctoro MNJK.

24

May3aa BoGynsuum

MpeoGpa3oBaTenem 4acTOTbl OCYLLECTBASETCS
noAaYa BbIXOAHOTO HaMPSHKEHUS Ha LIEHTpanbHoN
yacToTe, a dyHKUMs BOGYNALMM BPEMEHHO
OTKIIOYAETCA.

25

TanmepHbIN BXOAHOW curHan

Koraa AnuTerneHOCTb curHana gocturaet
YCTaHOBMEHHOTO B! s1/pa3amblkaHus
aKkTuBMpyeTCs OYHKLMS TaiMEPHOTo BbIxoaa.
TpebyeT COBMECTHOTO MCMOMb30BaHUS C BLIXOAOM
FM (cbyHkums 17) n napameTtpamn P7-39, P7-40.

26

HemepnneHHoe TopmoxeHue

MNOCTOAHHbLIM TOKOM

Korpa curHan Ha knemme aktuseH, M4
NEepPeKNioYaeTCcs B COCTOSHUE TOPMOXKEHNS
NOCTOAHHbLIM TOKOM, YCTaHOBJIEHHbLIM B NapamMeTpe
P1-16.

27

Bxoga BHeLHeN owmnbku

(HOpMarnbHO 3aMKHYTbII)

Bxop BHeLUHeN oWnBKM (HOPManbHO 3aMKHYTbIN).
Korpa cyHkums akTuBHa, MY coobluaeT 06 ownbke
Err28 n octaHaBnnBaeTcsa B peXvMMe, yCTaHOBEHHOM
B napametpe P9-23.

28

C6poc anuHb!

BbinonHeHne cbpoca AnnHbI

29

Bxop cuetunka

BbiMornHeHne oTcyeTa UMMYbCOB, yCTaBKa cHeTYMKa
— B napameTpe Pb-08.

30

C6poc cuetunka

OuuncTKa AaHHbIX cHeTuMKa.

31

Bxog STO1

Mo ymonyaHuio yctaHoeneH B P5-07

32

3anpert ynpasneHus
KPYTSILLUM MOMEHTOM

Mpeobpa3oBaTenb YacToTbl He BbINOMHAET
perynupoBky KpyTsLLero MoMeHTa, paboTaet B
pexvMe ynpasneHus CKOPOCTbIO.

33

MMnynbcHbI BXOA

DYHKLMSA BbICOKOHACTOTHOTO UMNYILCHOTO BXOAA
(nencTBUTENbHA TONBKO ANs knemmsl HDI).

34

3anpeT Ha nsmMeHeHvne
4acToTbl

Korpa curhan aktuseH, M4 He pearvpyeT Ha
M3MEHEHUS OMOPHOTO CUrHana 4acToTbl.
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35 O6patHoe MN-ynpaenexve Korpa curHan akTuBeH, HanpasrieHe AeicTBust
MWNAO-ynpaBneHns NpoTUBOMONOXHO HaNpaBlEHMo,
yCTaHOBMNEHHOMY napameTpom PA-04.

36 BHewwHwnii octaHoB 1 Mpu ynpaBneHuy ¢ naHenm BbINONHAET yHKLMIO
kHonkn «CTOlM» Ha naHenu.

37 BbIGOp UCTOYHMKA KOMaHL, Mcnonb3yeTca Ana nepeknioveHns mexay

nyck/ocTaHoB, krnemma 2 ynpaBneHeMm C KIEMM 1 M0 CETEBOMY MPOTOKOY.
Ecnu B kavecTBe BapnaHTa ynpaBneHus BblopaHb!
KNeMMbl ypaBneHusi, TO NP akTUBHOM cUrHane
BbIMOSHSIETCS1 MEpeKmnioYeHne Ha ynpasrieHme no
CETEBOMY MPOTOKOITY.

38 Maysa M[-ynpaenexus Korpa curHan akTuBeH, PyHKLMS MHTErpupoBaHus
npu MAQ- ynpaBneHuv nprocTaHaBnMBaeTcs,

HO NporopLyoHanbHast 1 auddepeHLansHas
PerynupoBka ocTaloTCst AENUCTBYIOLMMA.
39 MepekntoyeHne NCToYHMKa Mpwv akTMBaLMM 3TOM UCTOYHMK YacToThl A
4acToTbl A Ha OMOpPHYI0 3aMeHseTCs Ha onopHyto YacToty (P0-11).
yacToTy

40 MepekntoyeHne NCToYHMKa Mpwn aKTMBaLMM 3TOM UCTOYHMK YacTOTkl B
YacTtoTbl B Ha onopHyto 3aMeHsieTcs Ha OnMopHyto YacToTy (P0-11).
yacToTy

41 Mepekntoyenvie mexay 301 AKTUBMPYET NepekrioyeHne mexay napametTpamm
nda2 anekTpoasuratens 1 u 2.

42 AKTUBaLMS NOXapHOro AKTUBaLMSA NOXaPHOrO peXxuMa, Mo poHTy
pexvma curHana, cm. P7.77-P82.

43 MepekntoyeHve mexay Korpa ycnosmem nepeknioyeHns mexay
napametpamu MAA- napameTpamu MAO-ynpasnexns ssnsetcs
ynpaBneHus BxoAHas knemma (PA-21 = 1), npu HeakTUBHOM

curHane Ha knemme, To MY ncnonb3yet
napameTpbl PA-06 ~ PA-08. Ecnu curhan Ha
knemme aktveeH, To M4 ncnonbayet PA-18 ~
PA-20.

44 MepeknioyeHne mexay MepekntoyaeT NpuBoA Mexay pexumamMn
pexvMamu ynpasneHust no yrnpaBreHVst MOMEHTOM 1 CKOpoCTblo. Ecrin
CKOPOCTU/MOMEHTY TepMUHaI HeakTUBEH, Npeobpa3soBaTernb paboTaeT

B pexwvme, 3agaHHoM napameTpom Pd-10

(pexuM ynpaBrieHusi CKopocTbio/MOMeHTOM). Mpu
aKTVBaLWM TEPMUHANa MPOUCXOAUT NepekIioyeHne
B anbTEPHATUBHbIA PeXUM.

45 ABapwiiHbI ocTaHoB Korpa knemma aktvsHa, MY ocraHaenusaetcs
Ha MaKcuMarnbHOW CKOPOCTW, a TOK B NpoLiecce
ocTaHoBa orpaHuumsaeTcsi. [laHHas dyHKUMs
MCMONb3yeTcsl Arst aBapyUitHOM OCTaHOBKY NpyBoAa
B 3KCTPEHHbIX CUTyauusx, koraa TpebyeTcs
HeMe/neHHoe npekpatyeHne paboTbl.

46 BHelwHWit ocTaHoB 2 B nio6om pexume ynpasneHus gaHHas hyHKUMS
MOXeT MCNOoMNb30BaTLCS ANs NNaBHOMO 0CTaHOBa
npeo6pa3oBaTensi ¢ 3aMeasieHeM, Npy 3ToM
BpEeMsi TOPMOXEHUS (PUKCMPOBAHO M COOTBETCTBYET
«BPEMEHW 3amMefNeHns 2»

(P7-04).
47 3amepnneHuve ¢ Korga knemma aktueHa, MY cHayana cHwxaet

TOPMOXEeHWeM MOCTOAHHbIM
TOKOM

CKOPOCTb A0 4YacCToTbl Ha4Yana AnHaMmn4yeckoro
TOPMOXEHUA, a 3aTeM nepeknio4aeT B COCToAHNE
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AVNHaMNYEeCKOro TOPMOXEHMUS.

48 C6poc BpemeHu B pabouem Korga knemma akTuBHa, Bpems B paboyem pexume

pexvme M4 c6pacbiBaeTcs, 1 3Ty pyHKUMIO HEOBX0AUMO
ncnonb3oBaTh BMecTe ¢ napametpamu P7-36 n
P7-38.

49 Mepekntoyenve Mcnonb3yeTca Ana nepeknioveHns mexay
[BYXMpOBOAHOro/ [IBYXMPOBOAHBIM 1 TPEXMPOBOAHBIM PEXUMOM
TPEXMPOBOAHOTO YNPABIEHUs | YNpaBreHust.

50 B3anpet peBepca Mpwv akTMBaLMM 3TON PYHKLMK, peBepc

9MeKTpoABMraTernst HEBO3MOXEH.

51 Hactpoiika HencnpaBHOCTU Mpw 3amblkaHWK 37O knemmbl M4 BLIBOANT Ha
none3osartens 1 avennew Err30.

52 Hactpoiika HencnpaBHOCTU Mpw 3amblkaHWK 3ToM knemmbl MY BLIBOAMT Ha
none3osarens 2 avcnnen Err31.

53 Bxop pexwvima cHa PyHkuma ‘CoH’ akTUBUpPYeTCS/aeakTuBmpyeTcs

Yepes BHELLHVe TepMUHarbl: NPy 3aMblKaHUN
KOHTaKTa (hyHKLMS NPUHYAUTENBHO aKTUBUPYETCS,
npu pasmblkaHun npeobpasoBaTenb BbIXOAUT U3
pexuma CHa 1 nepexoauT B pabounin pexum (He
cBsA3aHo ¢ [MMN[-perynupoBaHuem).

54 Peseps -

55 Peseps -

56 Bbi6op knemmbl 1 YcTaHoBKa U poBOro Bxoaa Ans UCTOUHMKA
HavanbHoro AnameTpa HayanbHoro AuaveTtpa 6apabaHa B pexuve
GapabaHa KOHTpONs HaTsxeHus, korga napameTp C1-11=0

57 BbiGop knemmbl 2 YcraHoBka LmpoBoro Bxoaa Anst UCTOYHUKA
HayarnbHoro AuameTpa HavarnbHoro AuameTpa 6apabaHa B pexvme
GapabaHa KOHTPONS HaTshKeHWs!, koraa napameTp C1-11=0

58 OcTaHoBKa pacyeTa AkTnBaUma yHKUMM Ha LM POBOM BbIxoae,
nAvametpa 6apabaHa Koraa 3HayeHue anameTpa 6apabaHa B cucteme

KOHTPOIIS HATSKEHWsI AOCTUraeT 3HaueHwsl,
3apaHHoro B C1-20.

59 BBop BuTKOB Lincbposoii Bxog, (DI) B cucteme koHTpons

HaTAXeHWs ANs NoNyYeHus curHana,
COOTBETCTBYIOLLETO KONUYECTBY BUTKOB (ANst
pacyeTta AnameTpa 6apabaHa).

60 Mepexknioyenne GapabaHa BbiGop mMexay COCTOsIHUSMM “HamoTKa” 1

“pasMoTka” B CUCTEME KOHTPOIS HATSKEHNS.

61 Beopg STO2 Mo ymonuaHuto yctaHoBneH B P5-08

62 TonwwuHa maTepuana 1 BapaHve TonwmHbl MaTepuana. Korga ans
(ynpaBrneHuve HaTshkeHnem) napametpa C1-21 BbiGpaHo 3HaueHue 0, TonwmHa

MaTtepvana 3agaeTcsi kombuHaumeii cocTosiHui DI-

63 TonwwuHa maTepuana 2 BXOZOB. YeTblpe NpeayCcTaHOBNEHHbIX 3HaYeHWst

(ynpaBneHue HaTskeHneM)

TOMLMHbI 3anucbiBaloTcs B napameTpbl C1-22~C1-
25, a aKTUBHOE 3HaYeHWe BbibupaeTcsi nornyeckomn
KomBuHauven yposHelt Ha DI- TepmuHanax.
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Knemmbl MHOrOCTyneH4aToro ynpaBrneHuss MOryT HacTpavBatb Ao 16
CTyMNeHen CKopoCTU, Kak nokasaHo B Tabnuue 6.3.

Tabnuua 6.3 —OnucaHne yHKLUUIA MHOTOCTYNeHYaTbIX KOMaHz,

INSTART®
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Knemma Knemma Knemma Knemma
MHOro- MHoOro- MHoOro- MHoOro- Homep NapameTp
CTyneH4yaToro | CTyneH4YaToro CTyrneH4aToro | CTyneH4YaToro cTyneHn
ynp 4| ynp 3 | ynp 2| Yng 1
Bbik. Bbikr. Bbikn. Bbikn. CKo;?locrb PC-00
Bbikr. Bbikrn. Bbikrn. CKOZOCT" PC-01
Bbikr. Bbikrn. CKO%OCTb PC-02
Bbikn. Cropocte PC-03
CKOpsoch PC.04
CkopocTb PC-05
CKO[;OCTb PC-06
CkopocTb PC.07
8
Cm%‘m" PC-08
CKOp]%CTb PC-09
CKO??CTb PC-10
Cxor;cn, PC-11
CKO];-);)CTI:- PC.12
Cropacts PC-13
CKOECTI:. PC-14
C“"Eg"“’ PC-15




B Tabnuue 6.4 nokasaHbl KOMOWHauMM knNemMMm fAns Bblbopa BpemeHu
pasroHa u 3amepsieHus.

Tabnuua 6.4 — KombuHauum knemm Ansi Boelbopa BpemeHu pasroHa u
3amenneHust

BapuaHT BpemeHu pasroHa u

Knemma 2 Knemma 1 3ameanenus MapameTpb!
Bbikn. Bbikn. 1 P0-23, P0-24
Bbikrn. Bxn. 2 P7-03, P7-04
Brn. Bbikn. 3 P7-05, P7-06

Bin. Bxn. 4 P7-07, P7-08
Ha:z:':‘;:;ﬂ HaszBaHue ¢yHKuum [unana3oH HacTPOMkn 3::;’:_" WUzm.
P5-10 Bpems counbTpauumn 0.000c~1.000¢c 0.010¢ o

umppoBbIx Bxoaos DI

HacTtpovika 4yBcTBUTENBHOCTU LdpoBbIX BXOAOB (DI). MNpu nosbileHHON
BOCMPUMMYMBOCTM BXOAA K MOMEXaM, Bbi3biBaIOLLMM NOXHble cpabaTbiBaHWs,
AaHHbI NapameTp MOXHO YBEMWUYUTbL — 3TO MOBbLICUT MOMEXOYCTONYNBOCTb,
HO CHU3WT YyBCTBUTENbHOCTb LIMPPOBBLIX BXOAOB.

CDyHKuylo- HasBaHnue cyHkuumn [unana3oH HacTpoukun 3ason. WUzm.
HanbHbIN Kop, 3Hau.
P5-11 Pexwum ynpaBneHus 0: 1ByxnpoBoaHoi pexum 1 0 ]
C Knemm 1: [IByXnNpoBOAHOW pexum 2

2: TpexnpoBoaHoOW pexum 1
3: TpexnpoBOAHON pexum 2

0: AiIByxnpoBoAaHoOM pexum 1: KomGuHaumm knemm:

ny
CcOoM
Bnepeg DI1 (P5-00:1)
PeBepc DI2 (P5-01:2)

PucyHok 6.9 — Cxema gByxnpoBOAHOro NoAaknioyeHus 1



Tabnuua 6.5 — KombuHaumm knemm ans AByXnpoBOAHOMO pexuma 1

D1 DI2 KomaHnpa
BbIKIT. BbIKI1. OcraHoB
BbIKN. BKI1. Pesepc

BKI. BbIKI1. Bnepén
BKI. BKI. OcTtaHoB

Mepekntoyatens Ha DI1 — 3anyck B MpsMOM HamnpaBfieHWM BpaLleHus
anekTpoaguraTens, a DI2 — B obpaTHoOM.

1: 1IByXNnpoBOAHOMN PEXUM 2:

my
COM
Myck DI1 (P5-00:1)
CmeHa HanpaBneHus i
BpaLLeHIs DI2 (P5-01:2)

PucyHok 6.10 — Cxema ABYXnNpOBOAHOMO NOAKIOYEHUS 2

Tabnuua 6.6 — KombrHaumm knemm Ans AByXNPOBOAHOIO pexvma 2

K1 K Komanga
BbIKJ1. BbIKI1. OcTtaHos
BbIKI. BKI. OcraHoB
BKn. BbIKI. Brepén
BKN. BKI1. Pesepc
Mepekniovatens Ha DI1 — 3anyck, a HanpaBneHve BpalleHus

aneKkTpoaBUraTens onpeaenseTcs CoCTosTHMEM nepeknovaTens Ha DI2.
MpumeyvaHue: korga curHan knemm DI1/DI2 pgenctBuTeneH, HO U3 Apyrux
MCTOYHMKOB 3aaHusl KOMaHbl yNpaBeHvs nogaeTcs KoMaHaa afsi OCTaHoBa,

TO ANs crefytowero 3anycka HeobX0AMMO CHATb C KMEMMbI CUrHan 1 nogatb
ero cHosa.



2: TpexnpoBOAHbLIA PeXUM ynpaBneHus 1:

COM

Bnepeg DI1 (P5-00:1)
Pesepc DI2 (P5-01:2)
OcraHoB Din

PucyHok 6.11 — Cxema TpexnpoBOgHOro noakmnioyeHms 1

DIn aenseTtca noatsepxaatoLlen 3anyck knemmown, DI1 — 3anyck B npsgmom

HanpasneHun, DI2 — 3anyck B 06paTHOM HanpasneHuu.

3: TpexnpoBOAHOW peXuM ynpaBneHus 2:

COM
DI1 (P5-00:1)

Myck

CmMeHa HanpaBnexus

BpaLLeHMs DI2 (P5-01:2)

Din

OcraHoB

PucyHok 6.12— Cxema TpexnpoBOAHOrO NOAKIIOYEHNS 2

KHonka H3 — siBnsieTca noaTBepxaaroLent 3anyck knemmon, kHonka HO—
noaTBEPXKAAOLWEN 3anyck, nepekntoyatens Ha DI2 onpegensieT HanpaBneHue

BpaLlleHus.
DyHKUMO- .
HanbHBI Kog HasBaHnue cyHkummn [inana3oH HacTporkn
P5-12 CkopocTb nameHenuss | 0.01 'u/c ~ 100.00 MN'y/c 1.00 l'y/c

0I'IOpHOI7I 4acToTbl
npu 3agaHun ¢
TepmuHana BBEPX/
BHW3

3aBop.
3Hau.

WUzm.

o



YcTaHaBnmBaeTCs CKOPOCTb U3MEHEHUS1 OMOPHON YacTOThl NpW 3agaHumn ¢
TepMuHana (BBepx/BHU3).

myHK'{W} HasBaHue cyHkummn [inana3oH HacTpoMku 3asop. Uam.
HamnbHbIV KOA, 3Hau.
P5-13 BbiGop TMNa noruku 0: HopmanbHO pa3oMKHYTbIN 00000 ]
ANa  unpoBbIX Bxop DI-COM
sxogos DI1-DI5 1: HopmarbHO 3aMKHYTbI BXOA
DI-COM

Pa3spsig egunuy: DI1

Paspsp necstkos: DI2
Pa3spsip coten: DI3

Pa3spsip Teicsy: DI4

Pa3spsig necatkos Teicay: DIS
(HDI)

®PyHKUMA onpedenseT MOrvKy akTMBauum AuckpeTHeix Bxopos (D)
npeobpasoBaTens 4acToTbl:

0: HopmanbHO pa3oMKHyTbIN Bxog DI-COM

CTaHaapTHbIV PEXUM AN KHOMOK C HOPMarnbHO-Pa3oMKHYTbIMU KOHTaKTaMu
(HO).

1: HopmanbHo 3aMKHyTbI Bxog DI-COM

Pexum ana gaTyvkoB C HOpMAarbHO-3aMKHYTbIMKU KOHTaktamu (H3) wnnu
aBapUHbIX Lenen.

Paspsag eamHnu: DI

Paspsag gecsitkos: DI2

Paspsag coteH: DI3

Paspsg teicay: DI4

Paspsg pecsatkos Thicay: DIS (HDI)

HKLVOHaNbHbIA Hassanne . 3asop.
PyHKy J[imana3oH HacTPOWKMN oA

WUzm.
Koa yHKUMKN 3Hau.

P5-15 HwxkHui npeaen 0.00B ~P5-17 0.00B o
aHaroroBoro
Bxoaa Al1 (ans
curHana 4-20 MA
ycTaHoBUTb 2.00)

P5-16 OnopHbIii curHan, -100.0 % ~ +100.0% 0.0% u}
COOTBETCTBYIOLLIWIA
HWKHEMy npegeny
aHaroroBoro
BxofaAll

P5-17 BepxHui npepen P5-15~+10.00 B 10.00B o
aHanoroBoro
BxogaAll

P5-18 OnopHbIi curHan, -100.0 % ~ +100.0 % 100.0 % o
COOTBETCTByIOLLLVIVI
BEpXHEMY
npepeny
aHanoroBoro



BxogaAll

P5-19 Bpewmsi 0.00 c~10.00 ¢ 0.10c o
unbTpaumm
aHariorosoro
sxogaAll

OnpepeneHvie 3a4aHHOr0 3Ha4YeHVs MO aHanoroBomy BXxogy.

MpeobpasoBaTent 4acTOTbl UHTEPNPETUPYET CUrHam aHanoroBoro BXoAa
(Al1) B COOTBETCTBUM C YCTAHOBIEHHBIMY rPaHML@MK AnanasoHa.

Mpw BbIXxOAE BXOAHOIO HANPSHXXEHWS 3a YCTaHOBINEHHbIE Npeaenb:

Bbllle MakcMManbHOro 3Ha4yeHus MPUHUMAETCs Kak  MakcumarbHas
rpaHuua.

Hwxe MUHMManbHOrO 3HaYeHNs NPUHMMAETCA Kak MMHUMarbHas rpaHula.

Mpu ucnonb3oBaHnM TOkOBOro Bxoda (4-20 MA) COOTHOLLEHME:
1 mMA = 0.5 B (cm. pucyHok 6.13)

L

100% & 100% 4

p 0B (0mA) >
10B (20 MA,
( ) Al
0B (0 MA) -100%
PucyHok 6.13 — COOTHOLLIEHNE aHanoroBbIM BXOAHbIM HanpsbkeHnem n
COOTBETCTBYIOLLMM ONOPHbIM CUTHaNoM.
DYHKUM HbIN Hasgal . 3aBop.

kon yHKUMM J[nana3oH HacTPOWKN Py U3m.

P5-20 HwxHwuii npegen 0.00 B ~P5-22 0.00B o
aHaroroBoro
Bxoga Al2 (ans
curHana 4-20 MA
ycTaHoBuTb 2.00)

P5-21 OnopHbIi curHan, | -100.0 % ~ +100.0 % 0.0% o
COOTBETCTBYIOLLMA
HWKHEMy npeaeny
aHaroroBoro
BxogaAl2

P5-22 BepxHuii npenen P5-20 ~ +10.00 B 10.00B o
aHaroroBoro
BxogaAl2
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P5-23 OnopHbI curHan, | -100.0 % ~ + 100.0 % 100.0 % o
COOTBETCTBYHOLLWIA
BEPXHEMY
npegeny
aHaroroBoro
BxonaAl2

P5-24 Bpems 0.00 ¢ ~10.00c¢c 0.10c o
unbTpaummn
aHariorosoro
sxopaAl2

P5-25 HwxHwia npenen 0.00 B ~ P5-27 0.00B o
aHarnoroBoro
Bxopa Al3* (ansa
curHana 4-20 MA
ycTaHoBUTb 2.00)

P5-26 OnopHbIi curHan, -100.0 % ~ +100.0 % 0.0% o
COOTBETCTBYOLNA
HIWDKHEMy npeaeny
aHarnorosoro
BxogdaAl3

P5-27 BepxHuii npepen P5-25~+10.00 B 10.00B o
aHanoroBoro
BxodaAl3

P5-28 OnopHbIi curHan, -100.0 % ~+100.0 % 100.0 % u}
COOTBETCTBYHOLLWIA
BEPXHEMY
npeaeny
aHarnorosoro
BxogdaAl3

P5-29 Bpewmsi 0.00 ¢ ~10.00c 0.10c o
unbTpaummn
aHarorosoro
BxogaAl3

*Al3 goctyneH npu ncnone3osaHuu nratbl INMX-1/0O-A. Cm. onncanne P5-
15 ~ P5-19.

DYHKUMOHaNbHbIA Hazsanme dyHKuAn ﬂuana:svou 3aBoa. Yam.
Kon HacTPoWku 3Hau.

P5-30 HwxHwii npegen 0.00 kl'y ~ P5-32 0.00 Ky, o
BbICOKO4ACTOTHOTO
nmnynscHoro exoaa HDI

P5-31 OnopHbIii curHan, -100.0 % ~ + 0.0% u}
COOTBETCTBYIOLLMIA HIDKHEMY 100.0 %
npeaeny BbICOKOYACTOTHOMO
umMnynecHoro BxogaHDI

P5-32 BepxHuii npegen P5-30 ~ 50.00 'y 50.00ky | O
BbICOKOYACTOTHOTO UMMYJbCHOMO
sxoaa HDI
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P5-33 OnopHbIi curHan, -100.0 % ~ + 100.0 % o
COOTBETCTBYHOLLUI 100.0 %
BEpxHeMy npegeny
BbICOKO4ACTOTHOTO MMMy LCHOMO
Bxoaa HDI

MpeobpasoBaTtenb 4acTOTbl MHTEPNPETUPYET CUrHam BbICOKOYACTOTHOrO
mmnynecHoro Bxoga (HDI) B cooTBETCTBUM C YCTAHOBIIEHHLIMW FPaHULaMmn
AnanasoHa.

DYHKUMOHANbLHbLIA HasBaHnue [ManazoH HACTPOIiKN 3aBop. Yam.
Kog hyHKUMM 3Hau.

P5-35 Bapgepxka 0.0c ~3600.0c 0.0c o
BKMoYeHus DI1

P5-36 Bagepxka 0.0c ~3600.0c 0.0c o
BbIKModeHmns DI1

P5-37 Bagepxka 0.0 ¢ ~3600.0c 0.0c o
BKIto4eHus DI2

P5-38 3agepxka 0.0 c ~3600.0¢c 0.0c o
BbIKIo4eHns DI2

P5-39 Bagepxka 0.0 ¢ ~3600.0c 0.0c o
BKto4eHus DI3

P5-40 3agepxka 0.0 ¢ ~3600.0¢c 0.0c o
BbIKo4eHns DI3

MapameTpbl NO3BONAT 3a4aTb BPEMEHHYI 3a4epXKKy AOnsi U3MEHeHus
COCTOSAHUSA OUCKPETHbIX BXOAOB:

3apepxkka BKIIOYEHWA — Bpemsi Mexay nopadend curHana Ha DI un
daKkTU4ecKkMM pacno3HaBaHVeM BXo4a Kak akTUBHOTO.

3agepkka BbIKIIOYEHUS — BpeMs Mexay CHsiTuem curHana ¢ DI un
daKkTU4ecKMM pacrno3HaBaHNeEM BXO4aA KakK HEaKTUBHOTO.

DyHKLMO- HazsaHnue J[mana3oH HacTPOWKN 3aBog. Usm.
HanbHbIA KOA pyHKLMN 3Hau.

P5-41 DyHKUWK 0 ~63 0 o
aHanoroeoro Bxogaa
Al1l KaK AnCKpeTHOro
BXxoda

P5-42 DyHKUMM 0 ~63 0 o
aHaroroBoro Bxoga
Al2 kaK AnCKpeTHoro
BXxofa

OTn napameTpbl onpefensitoT, 6yayT nu  aHanorosble Bxoabl Al
Mcnonb3oBaTbCsi B kavecTse UMpoBbix. 3HadeHnss 0 ~ 63 coOTBETCTBYHOT
onuncaHHbIM B Tabnuue 6.2.
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DyHKLMO- Hassanue 3aBop.

HaNLHLIA Ko yHiumn J[lmana3oH HacTPOWKKN aHau. Uzm.
P5-44 Bei6op norviku 0X00 ~ 0X01 0X00 o
aHarnoroBbIx
BXOA0B (Npyn
pab6orTe B kavecTse
UMPOBbLIX)

HacTpovika pexuma paboTbl aHanorosoro Bxoga Al npu paboTe B kavectse
LmndpoBoro Bxoaa.

Pa3psag eavnuu: aHanorosbin Bxog Al1.

Pa3psag necatkos: aHanorosbln Bxog Al2.

0: HopmanbHo pa3oMkHyTbIM Bxoa Al-COM

CTraHaapTHBIV PEXUM AN KHOMOK C HOPMaribHO pa30MKHYTLIMW KOHTaKTaMm
(HO).

- Bbicokuit yposeHb: All > 6 B

- Huskui yposeHb: All < 4 B

1: HopmanbHo 3aMkHyTbIM Bxop Al-COM

Pexum gna patymkoB C HOPMarnbHO 3aMKHYTbiMK KoHTakTamu (H3) wnu
aBapuUHbIX Lienen.

- Huskuin yposeHb: All < 6 B

- Bbicokuii ypoBeHb: All >4 B

DyHKLMO- HasBaHue 3aBoga.

M Mana3oH HaCcTPOWKU
HanbHbLIN KOO (byHKLlVIVI n P 3Hau4.

P5-45 BbiGop kpuBoi Ans 00~ 22 00 o
aHaroroBbIX BXO40B

Pa3psa equHnL;: BbIGOP xapakTepucTukv Ans aHanorosoro sxoga All.
Paspsia aecaTkoB: BbIOOp XapaKTepucTVku Ans aHanorosoro Bxoaa Al2.
0: iIByxTOYEe4Has npAMas
(cm. P5-15 ~ P5-19 ans All n P5-20 ~ P5-24 ansa Al2).
1: MHOroTo4ye4Has kpusas 1
(cm. PE-00 ~ PE-07).
2: MHoroTo4Ye4Has KpuBasi 2
(cm. PEO8 ~ PE-15).
oot von | doymaann Awanazon acTpoiin o

P5-46, Peseps - - #
P5-47



Fpynna P6: ®yHKkLUMK B

bIXOOHbIX KITeMM

Cepust INPRIME MX nmeeT 2 knemmMbl aHanorosoro Beixoga (AO1 n AO2), 1
BbIXOZ, C OTKPbITbIM KONIEKTOPOM, KOTOPbIN MOXET MUCNONb30BaTLCH TaKKe Kak
BbICOKOYACTOTHbIA MMMYNbCHBIN BbIXOA, U 2 BbIXOAHbIX pene.

DyHKLMO- o 3aBog.

HANLHLI KO HasBanue cyHkummn [Avnana3oH HacTPONkn 3Hau. WUzm.
P6-00 ®yHKums pene TA-TC 00 ~ 48 2 o
P6-01 ®yHkumsa pene RA-RB-RC | 00 ~ 48 1 o
P6-02 DYHKUMSA KneMmbl Y1 00 ~ 48 1 o

(nnata paclumpeHus
INMX-1/O-A)
P6-03 DyHKLWA KNemmbl Y2 00 ~ 48 1 u}
(nnata paclumpenus
INMX-1/O-A)

YKazaHHble napameTpbl UCNOMb3yTCA ANs BbiGopa OYHKUMIA BbIXOAHBIX

Knemm.

Tabnuua 6.7 — OnucaHne n HasHaveHne YHKLMIA BbIXOAHBIX KNEMM

3HauyeHune DyHKUUA Onucanue

0 HeT BbIXOZA Knemma He BbINOMHSAET HUKaKon yHKLMN.

1 Pabota WHpvkaums pabotbl MY (BbixogHas YacToTa
MOXeT 6bITb HyneBoi). CurHan npucyTcTeyeT
npu Hanuuum komaHabl MYCK.

2 ABapuitHbIl BbIXOA (OCTaHOB) Knemma nepexogut B coctosiHune «BKIT» npun
ocraHoBke M4 no npuunHe oTkasa.

3 [octwkeHne ypoBHs YacToTbl FDT1 CpabartblBaeT npuv JOCTUXKEHUN YaCTOTbI,
3ajaHHoN napameTpamu P7-22 n P7-23.

4 [ocTwkeHne 3afaHHOM YacToTbl AKTVBMPYETCS NPY AOCTMXKEHUN HaCTOTbI,
yCTaHOBNEHHOW B P7-24.

5 Pabota Ha HyneBoi ckopocTu CurHan npu pa6ote MY ¢ HyneBoii BbIXoAHON
4acToTOW (He BKIOYasi COCTOSIHWE OCTaHOBaA).

6 MpepynpexaeHue neperpyaku AKTVBMPYETCS NPU MPEeBbILLIEHNM Nopora

faBurartens neperpysku (Hactpoiku P9-00 ~ P9-02).

7 MpenynpexaeHxue neperpyskv MY Curnanuaupyer 3a 10 cekyHa fo
cpabaTbiBaHUs 3aLuTbl OT neperpy3ku M4Y.

8 BasepLueHve uvkna MK Mmnynbc 250 Mc nocne 3aBepLUeHUs Lukna
npoctoro MNK.

9 [locTwkeHe CyMMapHOro BpeMeH B AKTUBMPYETCA NPU NPEBbILLIEHNN BpEMEHN,

COCTOSIHUM paboTbl 3apaHHoro B P7-20 (P7-34 — MOHUTOPUHT
BpPEMEHM).

10 OrpaHuyeHve 4acToTbl Curtan «BKIJ1.» npu AOCTUXKEHUM BBIXOAHOM

YacTOTbl BEPXHETO/HKHEro npeaena.
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11 [oToBHOCTL k pabote CvrHanuavpyeT o roTOBHOCTU: MTaHWe
nopaHo, oWnGok He OGHapYKeHo.

12 All>AI2 CpabartbiBaeT Npy NPEBbILLEHUM 3HAYEHUS
Al1 Hag Al2.

13 [ocTtmkeHne BepxHero npeaena AKTUBMPYETCS NPY AOCTUKEHUN

4acToTbl yacTtoTbl PO-16.

14 [locTwkeHve HUXHero npegena CpabatbiBaeT Npu AOCTUKEHUN

4acToThl yacTtoTbl P0-18.

15 COCTOsIH/E MOHWKEHHOTO HanpsbkeHnsi | CurHanusupyet o paboTe B pexvive
MOHWXXEHHOTO HaMNpPsHKEHUS.

16 YnpaBneHue no KOMMyHUKaLMOHHOMY | KoHdurypupyeTcsi Yepea KOMMYHUKaLMOHHbIN

NpoTOKOMy npoTokon Modbus RTU (unu onuvoHansHble
Profinet, Profibus DP, Canopen, Modbus TCP/
IP, Ethercat.

17 Beixop Tavimepa PeanuayeT yHKUMIO pene BpeMEHM (B CBA3KE
¢ ¢hyHKumen umdposoro Bxoaa 25, P7-39,
P7-40).

18 Pesepc Curnan «BKJI1.» npw BpaiieHum
aneKkTpoABUraTensi B 06paTHOM HanpaBneHui.

19,20 Peseps -

21 OrpaHuyeHrie MOMEHTa AKTVBMpYETCS NpU cpabaTbiBaHUM 3aLLUUTbI OT
ocTaHoBa. [Mpyn AOCTWKEHWUN YCTAHOBMNEHHOTO
npepena MomeHTa npeobpasoBaTternb
aBTOMATUYECKV OrPaHNYMBAET BbIXOAHOM TOK.
AKTUBMpYeTCA 3alluTa OT 3aKIMHUBAHWS
(NpenoTBpaLlaeT neperpes Asuratens u MY).

22 [ocTwwkeHne Toka 1 MoporoBble 3Ha4eHns 3apatoTces B P7-45,
P7-46.

23 [octwkeHne vacToTbl 1 HactpavBaetcs yepes P7-43, P7-44.

24 [ocTkeHne TemnepaTypbl MOAYNsA CpabaTbIBaeT Npu AOCTUXEHWUM TEMMNEPATYPbI
paguaTopa 3HayeHus P7-69.

25 XonocrToit xof, CurHan «BKJ» npu pa6ote MY 6e3 Harpy3ku.

26 HakonneHHoe Bpems BKIOUeHNs [NaHHasa dyHKUWS aKTMBMPYET BbIXOAHOM
CUrHan npu npesbiLLEHUM 0BLLEro BpemMeH
paboTbl npeobpasoBaTens 4acToThl
3apaHHoro nopora B P7-51.

27 [LocTwkeHne BpeMeHn paboTbl CpabaTbIBaeT no ucTeueHun Bpemexn P7-38
(npu akTMBMpPOBaHHOM P7-36).

28 Peseps -

29 [locTkeHVe 3HaueHns cHeTumKa AKTUBMPYETCA NPY JOCTUKEHUN 3HAYEHUS!
Pb-08.

30 [locTvkeHne 3afaHHOrO 3HaYeHNst CpabartbiBaeT Npy JOCTMXKEHUN 3HAYEHUS

cyeTuMKa Pb-09.
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31 30 1vnm 302

Mepekrniovenne 3 1 vnmn 3 2

32 YnpaBneHve TopMO30M AKTVBUPYET curHan npu pabote
yAepXu1BaloLLEero Topmo3sa (rpynna
napametpos B5).

33 Pab6ota Ha HyneBoi ckopocTu 2 CurHan «BKJIT» npu HyneBol YacToTe
(BKIIIOYas COCTOSIHWE OCTaHOBA).

34 [octwkeHne ypoBHs YacToTbl FDT2 HactpavBaetcs yepes P7-55, P7-56.

35 Pexum Hynesoro Toka Hactpavsaetcs yepes P7-59, P7-60.

36 Meperpyska anekTpogsuratens HactpavBaetcs yepes P7-61, P7-62.

37 [ocTmkeHne HuxHero npeaena CurHan «BKIT» npu JOCTUXKEHUN HUKHETO

YacToTbl (C OCTAaHOBOM)

npepena (akTMBEH U B OCTAHOBNEHHOM
COCTOSIHWW).

38 Asapus (npogormkeHne paboTbl) AxTuupyeTcs npu aBapusx (MY npogomkaet
pabory).
39 Peseps -
40 [octwkeHne npeaena ypoBHs CpabartbiBaeT npu Bbixogde All 3a npeaensl
curHana All P7-67 (MuHUMansHoe 3HaueHne) unu P7-68
(MakcumanbHoe 3HaveHwe).
41-42 Peseps -
43 [ocTmkeHne YacToTbl 2 MapameTpbl P7-57, P7-58.
44 [ocTtmkeHne Toka 2 Hactpoiiku P7-63, P7-64.
45 ABapuiHbIii BbIXOA (MCKIoYast AKTVBMPYETCS NpUW BCEX aBapusix, Kpome

TNOHWKEHHOE HanpsHKeHNe)

MOHMXEHHOIro HanpsXXeHus.

46-48 Peseps -
PyHKuMO- Hassanme [luanasoH HacTPOIKM 3ason, Usm.
HarnbHbIN Kof, byHKLUMK 3Hau.
P6-04 DyHKUMSA KneMmbl | 0: BbICOKOYACTOTHbIM MMMYNbCHbIN 0 o
FM BbIxoa (FMP)
1: LindppoBoii BbIXOA, C OTKPbITEIM
konnektopom (FMR)
P6-05 DyHKUMA KNeMMbl | AHanormyHo napametpy P6-01 0 o
FM B pexume
Lmcposoro
BbIXOAa C
OTKPBITbIM
KOJINIEKTOPOM

Knemma FM mMoxeT wcnonb3oBaTtbCd MO0 Kak BbICOKOYACTOTHbLIN
mmnynbcHeln Bbixod FMP (npn P6-04 = 0), nnbo kak umdpoBon BbIxog C
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OTKpbITbIM KonnektopoM FMR (npu P6-04 = 1). Koraa knemma FM ucnone3yeTtcs
B pexxume FMP, ee MmakcMmanbHas BbIXOA4HAs YacToTa 3a4aeTcs napaMmeTpom
P6-12, a cooTBeTCTBYIOWAA PyHKLMA BbIXOAA HAacTpavMBaeTcs napameTpom P6-

11.
‘DyHKLlyI o Hassauve [nana3oH HacTPoMnkn 3ason, Usm.
HanbHbIN Kof, DyHKUMK 3Hau.
P6-09 DYHKLMSA KNEeMMbI 0~16 0 o
AO1
P6-10 DYHKLMA KNEeMMbI 0 o
AO2
P6-11 DYHKLMA KNEeMMbI 0 o
FM B pexume
MMMyTbCHOTO
BbIXoAa
YKasaHHble napameTpbl UCMOMb3YTCA ANs Bbl60pa YHKLUUIA BbIXOOHBIX

knemm AO1, AO2 n FMP.

AHarnoroBble Bbixogbl AO1 1 AO2 nogaepXvBalT BbIXOOHOW cCUrHan B

aunanasoHax 0...10 B unu 0...20 MA

Tabnuua 6.8 — OnucaHne n HazHaveHue OYHKLUMIA BbIXOAHBIX KINEMM

3HauveHue DyHKUMA [uana3oH u cooTBeTCTBUE
0 Pa6ouyas yacTota 0 ~ Makc. BbixogHas Yactota (100 % = P0-14)
1 OnopHas 4acToTa 0 ~ Makc. BbixogHas yactota (100 % = P0-14)
2 BbixoaHoM Tok 0 ~ 2xIHom (100 % = 2XHOMUHANBLHOMY TOKY
anekTpoaBUraTensy)
3 BbixoaHasi MOLLHOCTb 0 ~ 2xPHom (100 % = 2XHOMUHanNbHOM
MoLHocT Of1)
4 BeixogHoe HanpshxeHne 0 ~ 1.2xUnom
(100 % = 1.2XHOMUHaNLHOMY HanpskeHuto M4)
5 All 0~ 10B/0 ~ 20mA (100 % = 10 B/20 mA)
6 Al2 0~ 10B/0 ~ 20mA (100 % = 10 B/20 mA)
7 KoMMyHUKaLMOHHBI 0.00 ~100.0 %
NpOTOKON
8 BbIXOAHOM KPYTALLMIA MOMEHT 0 ~ 2xMHom (100 % = 2xHOMUHaNbLHOMY
(abc.) MOMEHTY)
9 3HayeHue onmHbl 0 ~ 2xyCTaHOBMNEHHOW AJHbI
(100 % = 2x3afaHHOMY 3HAYEHWIO)
10 3HayeHune cyétumnka 0 ~ 2xycTaHoBMNEHHOro cyeTymka (100 % =
2x3ajaHHOMY 3Ha4YeHMI0)
11 CKopoCTb anekTpoasuraTensi 0 ~ ckopocTb npu P0-14
(100 % = CKOpPOCTM Ha Makc. YacToTe)
12 Hanpsixenne winHbl 3MT 0~ 1000 B (100 % = 1000 B)
13 BbICOKOYACTOTHbIN 0.01 k' ~ 100.00 Ky
MMMNYNLCHBIN BbIXOA,
14 BbixoaHoi Tok 100 % =1000.0 A
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15 BbixoaHoe HanpshkeHne 100 % = 1000 B

16 BbixogHoM MOMEHT (dhakT.) - 2xMHoM ~ + 2xMHom

DyYHKLMO- HasBaHnue o 3aBop.
o [Avnana3oH HacTPoNkn
HanbHbIN Koa hyHKUMK 3Hau.
P6-12 Bepxnui 0.01 klMy~100.00 k'y, 50.00ky | ©
npeaen BbICOKO-
4acTOTHOrO
nMnynbCHOro
BbIxoga FMP

Uam.

P6-13 HwxHwii npegen -100.0 % ~ P6-15 0.0% o
aHarnorosoro
Bbixoga AO1

P6-14 BHaueHve 0.00 B ~10.00B 0.00B o
HanpsbxeHns ans
HWXHero npegena
aHarnoroBoro
Bbixoga AO1

P6-15 BepxHuii npepen P6-13 ~ 100.0 % 100.0 % o
aHarorosoro
Bbixoga O1

P6-16 3HaueHve 0.00 B ~10.00B 10.00 B o
HanpsbkeHUst
[nsi BepXHero
npegena
aHaroroBoro
Bbixoga AO1

P6-17 HwxHwuii npegen -100.0 % ~ P6-19 0.0% o
aHaroroBoro
Bbixoga AO2

P6-18 3HaueHune 0.00 B ~10.00 B 0.00B o
HanpspkeHus ans
HWKHero npeaena
aHanoroBoro
Bbixoga AO2

P6-19 BepxHuii npegen P6-17 ~ 100.0 % 100.0 % o
aHanoroBoro
Bbixoga AO2

P6-20 3HaueHure 0.00 B ~10.00 B 10.00 B o
HanpsbkeHus
NS BepXHero
npepena
aHanoroBoro
Bbixoga AO2

MpuBeaeHHble Bbille PYHKLMOHAlbHbIE KOAbI ONpefensitoT COOTBETCTBUE
MeXay BbIXOAHbIM 3HAYEHMEM W aHanoroBbiM BbiIXxoAoM. Korga BbixogHoe
3HayeHWe NpeBblllaeT YCTaHOBMEHHbIA MaKCUManbHbI UM MUHMManbHbIN
[ManasoH BbIBOAA, OHO PACCUMTLIBAETCS MO BEPXHEMY UMM HIDKHEMY npeaeny
BbIBOJA.

Mpu 1Cnonb3oBaHUM aHaroroBoro BbIXo4a B TOKOBOM pexumMe 1 MA Toka
cootBeTcTByeT 0,5 B HanpsikeHusl. B pasnnuHbiX NPUMEHEHUsIX aHarnorosbIi
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BbIX0oA, COOTBeTCTByIOLIJMI‘/'I 100 % BbLIXOOHOrO 3HAYEHUS, MOXET OTNIMYATbLCS.

DyHKLMO-
HanbHbIN Kof,

HasBanue
yHKUMKN

[Anana3oH HacTpPonkn

3aBop.
3Hau.

WUam.

P6-21

Bpems 3apepxkun
BKITIOYEHUSI
pene T

0.0c ~3600.0c

0.0c

P6-22

Bpems 3apepxkun
BKIKOYEHNS
pene R

0.0c ~3600.0c

0.0c

P6-23

Bpems 3apepxkun
BKITIOYEHUSI

Y1 (nnaraINMX-
1/0-A)

0.0c ~3600.0c

0.0c

P6-26

Bpems 3apepxkun
BbIKINO4YEHUs
peneT

0.0c ~3600.0c

0.0c

P6-27

Bpems 3apepxkun
BbIKIIOYEHUS
peneR

0.0c ~3600.0¢c

0.0c

P6-28

B3apepxka
BbIKNoYeHnsa Y1
(nnata INMX-I/O-A)

0.0c ~3600.0c

0.0c

P6-29

Bapepxka
BbIKMIOYeHNs Y2
(nnata INMX-/O-A)

0.0c ~3600.0¢c

0.0c

[aHHble napameTpbl UCMOSMb3YKTCA AN YCTaHOBKU BPEMEHU 3adepXKKu
N3MEHEHMUs1 BbIXOOHbIX COCTOsIHMIA MY npu M3MeHeHWM COCTOsIHWS BbIXOAA.
MapameTpbl P6-23, P6-28, P6-29 nencTBUTENbHBI NPY CMNOMNb30BaHUN NnaThbl
pacwuperus INMX-I/O-A.

Ipynna P7: PacwmpeHHble yHKLMU

NSl TONYKOBOTO
pexuma

myHK'{" o~ Hassanme [unana3oH HacTpoukun 3ason, U3m.
HanbHLIV Kog, chyHKUMK 3Hau.
P7-00 Yactota Tonukosoro | 0.00 'y ~ PO-14 6.00 My o
pexvrma
P7-01 Bpewms pasroHa ans 0.0c~3000.0¢c 10.0c o
TOJTYKOBOTO pexunma
P7-02 Bpewmsi 3amegnenus 0.0c~3000.0c 10.0c o

3TN napameTpbl WUCMONb3YTCA AN OfnpedeNieHnst 4acToThl, a Takke
BpeMeHu pa3roHa/sameanenus M4 npu TonykoBoM pexume. Pexuvm 3anycka—
«Mpsimont nyck» (P1-00 = 0), a pexxum octaHoBa — «OCTaHOB € 3ameanieHnem»
(P1-13 = 0) BO BpeMsi TONYKOBOTO pexuMa.
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®DyHKUMNO- HasBaHnue 3aBop.

L [inana3oH HacTporku WUzm.
HarnbHbIV koA, byHKLUMK 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
3amepnneHusi 2

P7-05 Bpewms pasroHa 3 0.0¢c~3000.0¢c 10.0c¢c o

P7-06 Bpewmsi 0.0c~3000.0¢c 10.0c o
3amenneHus 3

P7-07 Bpewms pasroHa 4 0.0¢c~3000.0¢c 10.0¢c o

P7-08 Bpewmsi 0.0c~3000.0¢c 10.0c o
3amepnneHus 4

Bpemsa pasroHa 1 u Bpemsi 3ameprieHusi 1 BblGupatoTcs B napameTpax
P0-23 n P0-24. OctanbHble 3 rpynnbl BbibupaloTcs B napamerpax Bbille.
Bonee nogpo6Ho — cM. onucaHne P0-23 n PO-24.

MmeeTcs yeTbipe rpynnbl BpeMeHW pa3roHa/3ameaneHus, Mexay KoTopbIMu
MOXHO MepekntoyaTbCs C MOMOLLBbI pasfnMyHbIX KOMOWHaLWUA COCTOSIHWUIA
knemm uudposbix Bxogos (DI). MogpobHee — cm. onucanue ¢ P5-00 no P5-06.

DyHKUMO- . 3aBop.
HanbHLIA KOAL HasBaHue cyHkummn J[nana3oH HacTPOWKN aHau. U3m.

P7-09 Yacrota 0.00 'y ~ PO-14 0.00 Ny o
ckaykoobpasHom
nepecTpomku Touka 1

P7-10 [vanasoH 0.00 My ~ PO-14 0.00 My o
ckaykoobpasHoi
nepectpoiikm 1

P7-11 Yacrota 0.00 'y ~ PO-14 0.00 Ny o
ckaykoobpasHom
NepecTpoKu Touka 2

P7-12 [vanasoH 0.00 My ~ PO-14 0.00 My o

ckaykoobpasHomn
nepecTpoikm 2

DyHKUMA CKaykoObpa3HOW NepecTpoViKM YacTOTbl UCMOMb3yeTcA AN TOoro,
4yTOObI N36exaTh BXOXAEHUs paboyen YacToTel NpeobpasoBaTens B AnanasoH
pe30HaHCHbIX 4acToT cucTeMbl Npueoaa. B npeobpasoBaTene yacToTbl cepum
INPRIME MX MOXHO YyCTaHOBWTb [BE TOYKM CKA4KOOOGPa3HOW MepecTpomKu
YacToTbl, MOCIe HAaCTPOWMKM KOTOPbIX, KOrAa OMOpHasi YyacTtoTa OKa3biBaeTcs
B Mpegenax pe30oHaHCHOro JuanasoHa 4acToT, BbIXOAHasd 4YacToTa
npeobpa3oBaTens aBTOMaTUYECKM BbIXOAUT 3a npefenbl Pe3oHaHCHOro
AvanasoHa, 4To npefgoTBpaliaeT paboTy Ha pe3oHaHcHoW YactoTe. [MpuHumn
paboTbl Noka3aH Ha pucyHke 6.14.



BbixogHasa yactota A

“““““““““““ P7-10

S R -;;;%_-;;m-m

N P7-12

A I ::::::‘_‘_‘_‘_:‘_:i:‘_:w-m
Bpems

PucyHok 6.14 — MpuHumn paboTbl hyHKLUM cKauykoobpa3Ho NepecTpomnku

DyHKLMO- Hazsanue 3aBop.

L [unana3oH HacTPoOnkn U3m.
HanbHbIN Kof, OyHKLMK 3Hau.
P7-13~P7-14 Peseps - - #

P7-15 May3aa npv cmeHe 0.0 c~3000.0c 0.0c o
HanpaBneHus
BpaLLeHust

Wcnonb3ayeTcst ANa ycTaHOBKU BpeMeH Nay3bl Ha paboyeii YacTtoTte 0 My
NpY CMEeHe HanpaBieHVsi BpaLleHusl, kak NokasaHo Ha pucyHke 6.15

BbixogHas yacTtoTta A
Bnepen

»

Bpems

—pfor-1s i

Bpems nayabl Pesepc

h
i
i
|

P7A5!

i

PucyHok 6.15 — Bpemsi nay3bl Npy CMeHe HanpaBreHWs BpalleHus

®DyHKLMO- HasBaHue 3aBoa.

L [inana3oH HacTporkun U3m.
HarnbHbIV Kof, byHKLUMK 3Hau.

P7-16 ToyHoCTb 0~10 2 o

perynmpoBku
4acToTbl

HacTpolika pa3pelleHus knaevaTypbl AN PerynupoBkM YacToTbl. Kaxgoe



HaxaTve A/V (Unn ABWXEHWe nOoTeHUMoMeTpa) M3MeHseT 4acToTy Ha
BblOpaHHbI Lar (4eACTBYET TOMbKO B PeXMME PYYHOro ypaBneHus ¢ naHenu):
: Pexm no ymonyaxumio

0.1Ty

05Ty

1.0y

20Ty

4.0y

50Ty

8.0y

100y

0.01 Ty

10:0.05 Ty

CRAINDID R WN 2O

DyHKLMO- HazBanue
HanbHbIN Kog yHKUMKN

3aBop.
3Hau.

[unana3oH HacTPOMkn U3m.

P7-17 [eictare npu 0: PaboTa Ha HWKHe 0 o
ycTaHoBke npeaenbHoi Yyactote
YaCTOTbl HUXEe 1: OcTaHoB
HWKHEW NpefeneHoi | 2: PaBoTta Ha HyneBoi yactote

McnonbayeTtca ans 3agaHus pexuma pabotsl M4, koraa onopHasi yactota
HWXKE HWKHEN NpeaenbHON.

DyHKLMO- HassaHnue 3aBog.

o [nana3oH HacTPoWkn U3m.
HarnbHbIV Kof, byHKLUMK 3Hau.

P7-18 Koadbdmument 0.0 % ~100.0 % 0.0 % o
CHVKEHWS YacTOTbl

37O napameTp 4acTOTHOro npeobpasoBaTensi, onpeaensowui cTeneHb
CHWKEHUSI BbIXOQHOW 4acTOTbl MPU YBENMUYEHUWM HarpyskM Ha [Buratessb.
Namepsietca B % Ha 100% Harpy3ku (Hanpumep, 3 % npu 100 % Harpy3ske:
YyactoTa ynafét Ha 3 %).

Mcnonb3yetca And  paBHOMEPHOrO pacrnpefernieHns Harpy3ku mexay
HECKOMbKMMU ABuUraTensmu, paboTamolwmmy Ha obLwmin MexaHnsm (KoHBeWep,
MeLlanka, BEHTURATOp U T.4.).

DyHKLMO- HassaHnue o 3aBog.
L [inana3oH HacTporkn Uam.
HarnbHbIV Kof, byHKLUMK 3Hau.
P7-19 Bapepxka 0.0c~600.0c 0.0c o

OTKIIOYEeHUAa npu
4acToTe HUXe
MWHUMarbHOro
npepena (P0-18)

OnpegensieT BpeMs 3afepXku neped aBapuiHbIM ocTtaHoBoMm [4, ecnu
paboyas YacToTa ocTaeTcs HUxe HuxkHero npegena (P0-18).



DyHKLMO- Hassanue 3aBop.

L [inana3oH HacTporkun WUzm.
HarnbHbIV Kof, byHKLUMK 3Hau.
P7-20 YcTaBka BpemeHun 04~ 650004 0y o
paboTbl

PyHKUMA NO3BONSAET 3a4aTb NMMMUT BpemeHu paboTsl [MY. Mpu  gocTmxeHun
COBOKYNHOrOo  BpemeHu pabotbl (P7-34) akTuBMpyeTcs curHan Ha
MHOroyHKLMOHanbLHOM Bbixofe (pyHkums Ne9), reHepupyeTtcsa aBapusi Err40
(«docTuxeHne obuiero BpemeHu paboTbi»). Mpu 3HaveHun «0» dyHKUMSA
OTKITIOYEHa.

DyHKLMO- HazsaHnue 3aBoga.

L [unana3oH HacTPounkun U3m.
HanbHbLIU KOO d)yHKLIVIVI 3Hau.

P7-21 MpuoputeT 0: OTkntoveH 1 o
TONYKOBOro pexuma | 1: MpuopuTeTHbIN pexum 1
2: TpVOpUTETHBIN Pexum 2

Onpepensiet noseaeHune MY npn akTMBaLMM TONYKOBOTO pexXuMa B 0CODbIX
ycnosusx (Hanpumep, npu asapuu MU nnu notepe curHana ynpaenexus).

0: OTkntoYeH

TOnYKOBBIV PEXVM HE UMEET NpuopuTeTa (CTaHAapTHas fnormka
ynpaeneHus).

1: MpuopuTeTHLIN pexum 1

TonuKkoBbIN OCTAETCA aKTUBHBIM aXe Mpu:

* Owwnbke N0

* MNoTepe curHana ynpaeneHus.

2: MpuopUTETHBLIN peXxum 2

[ononHuTensHo No3BonseT 3aaatb:

» Cnoco6 ocTaHoBKU (MO MHEPLMW/TOPMOXEHNE MNOCTOSHHBLIM TOKOM)

* Bpems TopmoxxeHus.

DyHKLMO- HasBanue 3aBog.

! [unana3oH HacTpoukun WUzm.
HanbHbIN KoA, PyHKLMK 3Hau.
P7-22 3HaueHue YacToThbl 0.00 My ~ P0-14 50.00 o
FDT1 ry
P7-23 [Ovana3oH 0.0 % ~ 100.0 % 50% u]
obHapyxeHus

yactoTbl FDT1

Ecnun paboyas yactoTa Bbllle, YeM 3HaveHne P7-22, BbIxogHasi Knemma ¢
COOTBETCTBYHOLLEN hyHKUMEN nepexoguT B cocTosiHne «BKI». Ecnn pabovas
yacTtoTa HwkKe 3HadeHuss P7-22, BbixogHas knemma oTkntovaetcs. MpuHumn
paboTbl Noka3aH Ha pucyHke 6.16.



BbiXxooHaa yacToTa A
YposeHb FDT lictepesuc FDT=
=P7.22* P7.23
| .
L
Bpemsi
Curnan
oGHapyxeHus
[AOCTUXEHWUSA YacTOTbI
(BbIXOOHbIE KNEMMbI)
| -
»
Bpems

PucyHok 6.16 — 3HayeHne o6HapyXeHUst BbIXOAHOW YacToThbl

myHK'{M o Hazeanue [unana3oH HacCTPOMkn 3ason, Usm.
HanbHbIN Kof, OyHKLMK 3Hau.
P7-24 [nanasoH 0.0 % ~ 100.0 % (P0-14) 0.0 % o
[IOCTVDKEHUS!
MakcumarnbHomn

BbIXOI:lHOVI 4acToTbl!

Ecnu paboyas yactota M4 HaxoauTcs B Npegenax ykasaHHOro Avanas3oHa
4acToThl, BbIXOAHAs KNeMMa C COOTBETCTBYIOLIeA (yHKUMEN NepexoauT B
cocTosHue «BKIl». MpuHumn paboTbl nokasaH Ha pucyHke 6.17.

BbixogHas yactota ('y)

3agaHue 4acToTbl

P Bpems (t)

CwurHan obHapyxenua
AOCTUXKEHUA 4acToTbl

P> Bpema (t)

PucyHok 6.17 — [JnanaszoH 4OCTWXEHUS MaKCUMarbHOWM YacToTbl



DyHKLMO- Hassanue 3aBop.

L [inana3oH HacTporkun WUzm.
HarnbHbIV Kof, byHKLUMK 3Hau.
P7-25 Pezeps - - #
P7-26 Ynpaenexue 0: BkntoyeH Bcerga 1 o
BEHTUMATOPOM 1: BknoYeH TonbKo BO Bpems
OXTaxgeHus paGoTbl

0: BkntoyeH Bceraa

BeHTunatop paboTaeT  HeNpepbiBHO  HE3aBUCMMO  OT  COCTOSIHUS
npeobpasoBaTtens 4acToTbl.

1: Bknro4veH TonbKo BO BpeMsl paboTbl

OnTuMusnpoBaHHoe aHepronoTpebneHne, BEHTUNATOpP paboTaer:

- Mpw paboTe npeobpasoBaTtens 4acToTbl;

- Mpu Temnepatype paguatopa > 40 °C (gaxke B OCTaHOBIEHHOM COCTOSIHUN).

2: Bknro4yeHue npu 3agaHHOM Temneparype

BeHtunatop pabotaet npy  OOCTMXEHMM TemnepaTtypbl, 3adaHHOW B
napametpe P7-42 (gaxe B OCTaHOBIIEHHOM COCTOSIHUN).

®yHKUMO- HasBaHue 3aBop.

HanbHbIW Kop, PyHKUMM Avanason HacTpoiiky 3Hau. Wsm.
P7-27 Pa6ota kHomku 0: KHonka CTOIM/CBEPOC patoTaeT 0 o
CTOnN/CBPOC TOMbKO NPW yNpaBIieHn ¢ NaHenm
1: Knonka CTOMN/CBPOC paboTtaet
npu NoGoM pexumMe ynpasneHus
P7-28 PYHKUMSA KHOMKN 0: TonykoBoOe BpaLleHue Bnepes 3 ]

TOMM. 1: \ameHeHvie HanpaBneHust
3a/aH1s 4acToThbl
2: OBpaTHbIV TONYKOBbIV PEXUM
3: MNepeknioyeHne NCTOYHMKa
3aaHns 4acToTbl MEXAY
naHenbto 1 NynbLTom
ynpaBneHus
4: MNepekrnoyeHne NCToYHNKa
3ajaHnsa 4acToThbl Ha NaHenu
(HaxmuTe knasuLly GbICTPOro
nepeknioYyeHns)
5: Peseps

MHorodyHKuMoHanbHoW kHonke TOJTY. MoXHO 3agaTb OAHY U3 YeTblpex
PYHKUMN:

0: TonykoBOe BpalleHue Bnepea.

1: U3ameHeHne HanpaBneHWsi 3afaHUA YacToTbl.

[eWicTByeT TOMNbKO Npu BbIGOPE NaHenm ynpaeneHns B ka4ecTBe MCTOYHMKA
KOMaHA.

2: O6paTHbIN TONMYKOBbIA PEXUM.

3: MepeknioyeHne UCTOYHUKA 3aAaHUSl YacTOTbl MeXAY NaHenbio U
nynbTOM YNpaBreHUA.

4: MepeknioyeHNe UCTOYHUKA 3a[AaHMA 4acTOTbl HA MaHenu (HaxMuTe
KIaBuLLY GbICTPOro nepekroveHus)



GyHKu'." o Hassanue J[imana3oH HacCTPOWKKN 3asop, WUzm.
HanbHbIU KOO beHKLWIM 3Hau.
P7-29 Otobpaxaemble 0000 ~ PFPF H.441F o

napameTpbl
MOHUTOPUHra
B pexuve
paboTbl (OCHOBH.)

[aHHbIi MapameTp onpegensieT, Kakve napameTpbl paboTbl 6ygyT

oTobpaxatbes Ha LED-gucnnee npeobpasoBatens 4acToTbl BO BpeMsi paboThbl.
BriGop napaMeTpoB OCyLLECTBMSETCS Yepe3 OWTbl B LUIECTHaALATepUYHOM

dopmare.

Ta6nuua 6.9 — OnrcaHue NapaMeTpPoB MOHUTOPUHIA BO BpeMsi paboTl

Bur MapameTtp LecT. 3HayeHne Mpumeyanne

00 Pabouyas yactota 0001 BHaueHune paboueit YacToTbl

01 OnopHas YacToTa 0002 YcTaHOBMNEHHOe 3HaveHne

YacToThl
02 HanpsixeHune Wbl 0004 HanpsxeHue Ha WwinHe
3T NOCTOSIHHOIO TOKa
03 BbixogHoe 0008 HanpsixeHnne Ha Bbixoae M4
HanpsbkeHue

04 BbixogHow Tok 0010 TeKyLumMin BbIXOAHON TOK

05 BbixogHasi MOLLHOCTb 0020 MoTpebnsiemast MOLWHOCTb

06 Crartyc DI-BxogoB 0040 CocTosiHMe LMPOBbIX BXOLOB
07 Cratyc DO-BbIx0oB 0080 CocTosiHMe L pOoBbIX BbIXOA0B
08 HanpskeHne All 0100 3HayeHuWe aHanorosoro exoga 1
09 HanpsikeHue Al2 0200 3HayeHune aHanorosoro Bxoaa 2
10 Ycraska ML 0400 3apaHHoe 3HaveHue ML

11 O6patHas cesizb MO 0800 dakTuyeckoe 3HayveHve N0
12 3HayeHue cyeTymnka 1000 3BHayeHue cyeTumnka

13 3HaueHue anuHbl 2000 W3mepeHHas anvHa

14 CKOpOCTb Harpysku 4000 PacueTHasi CKOpoCTb Harpysku
15 Crynenb MNK 8000 1|:|T1K|<ymaﬂ CTyneHb Nporpammbl

Ecnu Heobxoammo OT06pa3VITb HECKONbKO 3Ha4YeHWI, OHK CYMMUPYHOTCA.

Hanpumep, Tok (0010) + mowwHocTs (0020) = 0030
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GyHKu'." o Hassanue J[imana3oH HacCTPOWKKN 3asop, WUzm.
HanbHbIU KOO beHKLWIVI 3Hau.
P7-30 Otobpaxaemble 0001 ~ 1PFF H.0043 o

napameTpbl
MOHUTOPUHra
B pexuve
OCTaHoBa

[aHHbIi MapameTp onpegensieT, Kakve napameTpbl paboTbl 6ygyT

oTobpaxatbes Ha LED-gucnnee npeobpasoBatens 4acTtoTel BO BpeMsi paboThbl.
BriGop napaMeTpoB OCyLLECTBMSETCS Yepe3 OWTbl B LUIECTHaALATepUYHOM

dopmare.

Tabnuua 6.10 — OnucaHne napameTpoB MOHWUTOPWHIA NPY OCTaHOBE

Bur MapameTtp LLlecT. 3Ha4YeHue Mpumeyanne

00 OnopHas yactoTta 0001 OtobpaxaeT ycTaHoBIIEHHOe
3HAYeHue YacToTbl

01 HanpsixeHne WnHb! 0002 MokasblBaeT HanpsxeHne Ha

3T LUIMHE NOCTOSHHOTO TOKa

02 Crartyc DI-BxogoB 0004 OTobpaxaeT cocTosiHNe
LiMchpOBbIX BXOAOB

03 Cratyc DO-BbixopoB 0008 NokasblBaeT CoCTosHNE
LMPOBLIX BbIXOA0B

04 Hanpspketve All 0010 OTobpaxaeT 3Ha4eHne
aHanorosoro Bxoaa All

05 HanpswkeHue Al2 0020 OTob6paxaeT 3Ha4yeHne
aHanorosoro BxoAa Al2

06 Ycraska MNMAL 0040 [NokasbiBaeT 3agaHHoe
3HaveHue N0

07 Ob6patHas cesizb MO 0080 OTobpaxaeT hakTuieckoe
3Hauenue NG

08 3HayeHue cyeTymnka 0100 MokasbiBaeT Tekyllee 3Ha4YeHne
cyeTyMka

09 3HaueHune AnuHbI 0200 OTobpaxaeT U3MepEHHyto
AnvHy

10 CKOpOCTb Harpy3ki 0400 MokasblBaeT pacyeTHyo
CKOPOCTb Harpysku

11 Crynenb MNK 0800 OTob6paxaeT TeKyLLY'o CTyMNeHb
nporpammbl MK

12 YacTtoTa BXOAHbIX 1000 Moka3sbiBaeT 4acTOTy BXOAHOIO

VIMMyTbCOB curHana
13~15 Peseps - He vcnonb3aytotes

Ecnn Heobxoammo OT06pa3MTb HECKOIMbKO 3HaYeHWI, OHU CYMMUPYHOTCA,

HanpuMep:
INSTART
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3apaHHas YactoTta (0001) + HanpspkeHue winHbl (0002) = 0003 (H.0003);
Yctaska M1 (0040) + O6paTHas cesasb 1AL (0080) = 00CO (H.00CO).

®DyHKUMO- HazsaHnue . 3aBog.
L [inana3oH HacTpoMku Usm.
HamnbHbIV KOA, OyHKLMK 3Hau.
P7-31 KoadbchunumeHt 0.001 ~ 655.00 1.000 o
oToBpaxeHms
CKOpOCTU
arekTpoaBuratens

MapameTp ycTaHaBNMBaeT COOTHOLUIEHWE MEXZOY BbIXOAHOW 4YacTOTOM
npeoGpasoBaTensl YacToTbl M CKOPOCTbIO Harpy3ku (Hanmpumep, KoHBewnepa,
WwnuHgens). Mcnonb3yeTcs, Korga HeT faTtuMka CKOpocTW (3HKodepa)
TpebyeTcs 0To6pa3nTL CKOPOCTb Harpy3ku Ha aucnnee.

myuxuyl o HasBaHue cyHkumn [unana3oH HacTPOMkn 3asop, U3m.
HanbHbIV koA, 3Hau.

P7-32 Tekywlas 12°C~100°C - .
Temnepartypa
papuatopa

P7-33 CymmapHoe Bpemsi 04~655354 - .
BKITIOYEHWS NUTaHUS!

P7-34 CymmapHoe Bpemsi 04~655354 - .
paGoTbl

MapameTpbl P7-32 ~ P7-34 ncnonb3yloTcsi TOMLKO ANsi MOHUTOPUHra. Ecnu
Bpemsi MeHee 1 4aca, oHO He oTobpaxaeTcs.

CDyHKu_Mo- HasBaHue cyHkumn [nana3oH HacTPOMKn 3ason. Uzm.
HanbHbIV KoA, 3Hau.
P7-36 [evicteue MY 0: Taiimep HeaKTUBEH 0 ]
TpY [OCTUKEHUN 1: OctaHoB
CYMMapHOro BpeMeH! 2: MpopomkeHne paboTbl
paboTbl

OnpepensieT nosedeHne npeobpasoBaTens 4acTOTbl MPU OOCTMXEHUN
3a1aHHOTO BPEMEHUN HenpepbIBHON paboThbl.
0: Tanmep HeakTUBEH

DyHKUMSA TariMepa JeaKT1BMpOBaHa.
1: OcTaHOB

Mpn [OCTMXEHUM NMUMUTa BPEMEHU reHepupyeTcsi aBapWiHbIA curHan,
npeobpasoBaTenb 0CTaHaBMNBAETCS.
2: NpoponxeHue paboTbl

[Mpun gocTkeHUn NMMUTa BpEMEHU reHepupyeTcst aBapunHbIN CUrHan, HoO
paboTa npogonxaeTcs.



®DyHKUMO- 3aBoa.

HanbHbIA koA HasBaHue cyHKumn [inana3oH HacTpoWkun 3Hay, WUzm.
P7-37 WCTO4HMK 3apaHust 0: Hactpoiika B P7-38 0 ]
oTcyeTa BpeMeHu 1: AHanoroBbIi Bxog All
2: AHanorosebii Bxoa Al2
P7-38 B3apaHvie BpemeHu 0.0 MuH ~ 6500.0 MuH 0.0 MuH o

oTcyeTa

3Tn napameTpbl UCNOMb3YTCA ANa peanuaauun yHKUUA 3agaHnsi

Bpemenu M.

Ecnn napametp P7-36 yctaHosBneH Ha 1 wnu 2, MY HaunHaeT otcyeT
BpeMeHn npu 3anycke. [10 [OCTMXKEHWM YCTAHOBMEHHOW ANUTENbHOCTU
BpeMeHu NY ocTaHaBnuBaeTcs aBTomMmaTuyeckn, coobiaet 06 owmnbke ERR39,
a BbIXOAHas KNemMMa C COOTBETCTBYKLEN yHkumen (27) nepexoauT B
cocTtosiHue «BKJ».

Kaxgeim pa3 npu 3anycke N4 HaumHaeT oTcyeT BpemMeHu ¢ 0 u cuutaet
ocTaBLieecst Bpemsl. [poaomK1MTenbHOCTb MO BPEMEHW 3a4aeTCsl B MUHYyTax B
P7-37 n P7-38.

QyHKuylo- HasBaHue cyHKumn [inana3oH HacTpouku 3ason, Uam.
HanbHbIV Kog, 3Hau.
P7-39 Bpewms aktusauumn 0.0c~6000.0¢c 20c¢c o
Tanmepa
P7-40 Bpems pgeaktusauumn 0.0c~6000.0c 20c o
Tanmepa

AKTUBaUVA BbIxoga Tavimepa:

Ecnun BxogHou curHan yaepxxunsaeTcs B cocTosiHum « BKIy» gonbLue BpemeHu
P7-39, Bbixop Tanmepa BkrovaeTcs (nepexoanT B coctosiHne «BKIT»).

[eakTnBauus BbIxoaa Tavimepa:

Ecnn BxogHon curHan ygepxuBaetcss B cocTtosiHuM «BbIKIl» gonblie
BpemeHn P7-40, BbiIXxoA Tanmepa OTKMOYaeTcd (nepexoauT B COCTOSHVE
«BbIKI»).

®DyHKUMO- 3aBoa.

HANbHBLI KOA HasBaHue cyHKkumn [inana3oH HacTPorkn - Usm.
P7-41 DYHKLMS 3aLMThI 0: HeaktuBHa 1 o
1: AkTnBHa

0: ®yHKUMA 3alUTbI HEaKTUBHA.

1: ®yHKUMSA 3alUTbI aKTUBHA.

OTOT NapameTp UCnonb3yeTcs AN NOBbILIEHUS YPOBHS 3aLUUThI.

Mpn BKMOYEHWN nUTaHWA npeobpasoBaTenss 4acToThl AaHa KomaHaa
«MYCK», MY He 3anycTutca aBToMaTU4eCKn, KOMaHagy HeobxoaAMMo cOpOCUTb.
OTo npepoTBpallaeT aBTOMAaTUYECKMW 3anyck Aasuratens 6e3  yvactus
nonb3oBaTens, KOTOPbIA MOXET ObITb OnaceH.

Ecnun napametp yctaHoBneH B «0», npu BkitodeHuy nuTaHus MY cywecteyet



ONacHOCTb 3anycka npu Hann4inm COOTBeTCTByI'OLLl,eVI KOMaHAbl.

DYHKUMO- N 3aBog.
HaTLHBI KOZ HasBaHue cyHKumn J[imana3oH HacTPOWKKN 2nay, WUzm.
P7-42 Temnepatypa 3anycka 10°C~90°C 60 °C o

BEHTUNSITOpa

oxnaxaeHus
P7-43 DocTukeHne yactotel 1 | 0.0 My ~P0-14 50.00 'y o
P7-44 [vanasoH yacToTbl 1 0.0My~100.0 'y 0.0y u]

MHorodyHKuMOHanNbHbIV BbIXO4, nepexognt B coctosHue «BKIl», noka
YacToTa HaxoAWUTCH B AnanasoHe:

[vanasoH = (P7-43) +

(P7-44)-(PO-14)

myuxuvu 0~ HassaHnue cyHkuumn [inana3oH HacTpouku 3ason, Uam.
HamnbHbIV KOA, 3Hau.

P7-45 [ocTuxeHne Toka 1 0.0 % ~ 300.0 % (ot 100.0 % o
HOMMHarbHOro ToKa
anekTpoaBuUraTens)

P7-46 [vnanasoH Toka 1 0.0 %~ 300.0 % (ot 0.0 % u}
HOMMHaIIbHOrO ToKa
anekTpoaBuUraTens)

MHOrogyHKUMOHANbHbLIN BbIXOA NepexoauT B cocTosiHne «BKI», noka Tok
HaxoauTCcsl B AuanasoHe obHapyXeHus.

PyKuno- Hassanme [nanasoH HacTpoiiku 3asoa. Uam.
HanbHbIU KOO (byHKLWIM 3Hau4.
P7-49 Maponb 00000: naponbHas 3awmTa 00000 o
nonb3oBatens HeaKkTuBHa
00001 ~ 65535
Mpn BBegeHun mwboro 3HayeHws, oTnmyHoro ot «00000» Oyper
YCTa@HOBIMEH MONb3oBaTenbCkMii  naponb. [nsa  coxpaHeHuss  naporns

Heobxoaumo HaxaTb kHomky «BBO[Ly». Maponb Takke GyaeT coxpaHeH, ecnu
He MPONCXOAMUT HaXaTu B TedeHne 1 MUHYTbI

DYHKUMO-
HanbHbIV KOA

HasBaHue cyHkummn

J[mana3oH HacTPOWKN

3aBop.
3Hau.

WUzm.

P7-50

CkaukoobpasHas
nepecTporika 4acToTbl
BO BpPEMSI Pa3roHa u
3amefnenus

0: BoikntoueHa
1: BrrntoyeHa

Korpa paﬁoqaﬂ 4YacToTa HaxoguTcAa B npefenax guanasoHa CKa'«IKOOﬁpaSHOVI

I'IepeCTpOﬁKM 4acCTOoThl, (baKTVNeCKaH paﬁoqaﬂ YacToTa 6y,qu nepecKkakneatTb
vYepes 3afaHHylo aMmnnntyay (nepexonMT HenocpeacTBeHHO OT CcaMoW HU3KOMN
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YacTOoTbl CKayka 4O CaMON BbICOKON YacToThbI CKa"IKa).

BPEMEHW BKITHYEHUSA
nuTaHusa

DYHKUMO- N 3aBop.
HaTLHBI KOZ HasBaHue cyHkummn J[imana3oH HacTPOWKKN oy WUzm.
P7-51 YcTaBka cyMmapHoro 04 ~655304 0y o

CooTBeTCTBYyOLLAs BbIxogHas knemma (pyHKums 26) nepexoauTt B COCTOSHUE
«BKI» npy goCTUXEHWN 3HaYeHNs, yCTaHOBIIEHHOIO B 3TOM NapameTpe.

myHK“," o HasBaHue cyHkumn [unana3oH HacTPounkun 3asop. U3m.
HanbHbIV Koa, 3Hau.

P7-53 Yacrota 0.0y ~PO-14 0.00 Ny o
nepeKnoyYeHuns npu
pasroHe

P7-54 YacroTa 0.0 Ny~ PO0-14 0.00 Ny o
nepeknoyYeHuns npu
3ameznieHn

Mpwu pa3roHe:

Ecnu Tekywas yactora < P7-53 — ucnonb3ayetcs Bpemsi pasroHa 2 (P7-03).
Ecnu Tekywas yactoTa = P7-53 — ucnonbayetcsi Bpemsi pasroHa 1 (P0-23).

Mpu 3ameaneHun:

Ecnu Tekywas yactota > P7-54 — ucnonb3ayeTtcst Bpemsi 3ameanexus 1 (PO-

24).
Ecnu Tekywas yactota < P7-54 — ucnonb3yeTtcs Bpemsi 3ameanenus 2 (P7-
04).
OVHKL‘J‘ o Hassakme [unana3oH HacTpoukun 3ason, WUzm.
HarnbHbIN Kof, yHKLMK 3Hau.
P7-55 3HayeHve 0.00 'y ~ PO-14 50.00 o
oBHapyxeHust My
yactoTbl FDT2
P7-56 [vanasoH 0.0% ~ 100.0 % 50% o
oBHapyxeHus
vactoTbl FDT2
Cwm. onuncanue P7-22 n P7-23.
PyHKuyo- HasBaHue cyHkumn J[vana3oH HacTPOWKu 3asop. Uam.
HanbHLIV Kog, 3Hau.
P7-57 [ocTuxkeHne YacToTel 2 0.0 Ny~ PO-14 50.00 'y u]
P7-58 [vanasoH 4acToTbl 2 0.0 %~ 100.0 % 0.0% o

Cwm. onucanwue P7-43 n P7-44.
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a’yHKu." o HasBaHue cyHKumn [inana3oH HacTporkun 3asop, WUzm.
HarnbHbIV koA, 3Hau.

P7-59 YpoBeHb Toka 0.0 % ~ 300.0 % (oT 10.0% o

XOOCTOro Xoaa HOMVHAIbLHOTO ToKa
anekTpoaBuUraTens)

P7-60 Bapepxka 0.01¢~300.00 ¢ 1.00¢c o
oBHapyxeHus
XOrocToro xoaa

Korga BbixogHow Tok MY Bo Bpemsi paGoTbl MEHbLUE UMW PaBEH YPOBHIO
0BHapYyXeHUs1 XONOCTOro xoAa, a ANUTENbHOCTb NPEBLILLAET BPeMSs 3a4ePXKKM
0GHapyXeHUs1 XONOCTOro XoAa, BbIXOAHAs KreMma NepexoguT B COCTOsHWE

«BKIN» (dyHKUMS knemmbl 35).

myuxuvu 0~ HassaHnue cyHkuumn [inana3oH HacTpouku 3ason, Uam.
HamnbHbIV KOA, 3Hau.

P7-61 YpoBeHb neperpysku 20.0 % ~ 400.0 % (ot 200.0 % o

anekTpoasuratens HOMMHarbHOro Toka
anekTpoaBuUraTens)

P7-62 Bapepxka 0c~6500.0c Oc o
obHapyxeHus
neperpy3ku
anekTpogBuUratens

YcnoBusa cpabatbiBaHUS:

Tok > P7-61 (Hanpumep, 200 % oT HOMUHaNbLHOro Toka 3M);

[nutensHocTb > P7-62 (Hanpumep, 5 cek);

Mpn aTOM MHOroyHKUMOHAmMbHBIN BbIXOA C dyHKUMen 36 nepexoauT B
cocTosiHue «BKIl», MY He ocTaHaBnmBaeTcs (Tonbko coobLiaeT o6 oLmnbke).

myHK“‘," 0- HassaHnue cyHkuumn [inana3oH HacTPoukun 3asop, Uam.
HanbHbIU KOO 3Hau.
P7-63 [ocTuxeHne Toka 2 20.0 % ~ 300.0 % (ot 100.0 % o
HOMWHArBbHOTO TOKa
anekTpoasuraTensl)
P7-64 [vana3oH Toka 2 0.0 % ~ 300.0 % (ot 0.0% o
HOMWHanbHOro Toka
anekTpoasuraTensl)
Cwm. onuncanue P7-45 n P7-46.
q’yHK'{" o Hassakme [Anana3oH HacTponku 3asoa, WUzm.
HanbHbIN Koa chyHKUMK 3Hau.
P7-65 Otobpaxaemble 0x0 ~ Ox1PF H.010 o
napameTpbl
MOHUTOPUHIa
B pexume paboTbl
(mononHUTEnbHbIE)
[aHHbIi nMapameTp onpegensieT, Kakve napameTpbl paboTel  OyayT

nononHuTensHo oTobpaxatbest Ha LED-gucnnee npeobpasoBatensi 4acToTbl
instart-info.ru
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BO Bpems paboTbl. Bbibop napameTpoB ocyllecTBnseTcs uyepe3 OuTbl B
LecTHaguaTepu4Hom copmare.
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 DdaKTUYeCKUin MOMEHT Ha Bany
02 YactoTa umnynbCcHOro Bxoga 0004 [ns natynkos
(k")
03 CkopocTb Bxoga HDI (v/muH) | 0008 OTobpaxaeTcsi CKOPOCTb
Bxoaa HDI
04 CKOpOCTb anekTpoasUraTens 0010 OTo6paxeHue CKOpOCTH
(06/M1H) anekTpoasuUraTens B 06/MuH
05 BxopHoi Tok (A) 0020 MoTpebnexvie oT UCTOYHUKA
nUTaHus
06 CymmapHoe Bpemsi paboTbl 0040 [ns TO v cepsuca
()
07 TekylLee Bpemsi paboTbl 0080 CeccuoHHas crtaTucTuka
(M1H)
08 HakonneHHoe 0100 YyeT aHepronotpebnexus
3HepronoTpebnexve (kBT-v)
09~15 Peseps — He vcnone3ayetca

Ecnn Heobxoaumo oTobpasnTb HECKOMNBKO 3HAYEHUIA, OHU CyMMMPYIOTCS.
HanpvmMep, MOHUTOPUHI MOMEHTa U CKOPOCTHU:
0001 (61T00) + 0002 (61TO1) + 0010 (6MTO4) = 0013 (H.0013)

myHK'{M o HasBaHue cyHkumn [unana3oH HacTponkun 3asop, U3m.
HanbHbIV KoA, 3Hau.

P7-67 KanunbpoBka HikHEro 0.00B ~ P7-68 2.00B o
npegena ypoBHS
CUrHana aHarnoroBoro
sxogaAll

P7-68 Kanu6poska P7-67~11.00B 8.00B o
BEpXHero npeaena
YPOBHS cUrHana
aHarioroBoro BxogaAll

OTu OBa napameTpa WUCNOMb3ylTCH AN YCTAHOBKU MpeaerioB BXOOHOMO
HanpskeHns ansa 3awmtel Y. Korga 3HayeHne Ha Bxoge Al1 Gonblue, yem
3HayeHne P7-68 unu meHblue, Yem 3HadeHue P7-68, BbixogHas Knemma c
COOTBETCTBYIOLLEN hyHKUMEN nepexoaunT B cocTosiHue «BKJT», ykasbiBas Ha To,
yT0 BXOA Al1 NpeBbllLaeT npegen.
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3aBog.
3Hau.

DyHKLMO-

o WUzm.
HarnbHbIV Kof,

HasBaHnue cyHkummn [inana3oH HacTporkun

P7-69 Mopor Temnepatypb! 0°C ~90°C 70°C o
CUIOBOTO MOAYNst

Korma Temnepatypa cunosoro mogyns MY pocTuraeT 3HayeHus 3TOro
napamMeTpa, BbIXO4HAs KlemMma C COOTBETCTBYOLUEN (DyHKUMEN MNepexoauTt
B cocTtosiHne «BKJl», ykasbliBas Ha TO, 4TO TemnepaTtypa Moayns gocturaet
MOpPOroBOro 3Ha4YeHUs.

OyHKuylo- HasBaHue cyHkummn [inana3oH HacTpoWku 3asop. U3m.
HarnbHbIN Kof, 3Hau.
P7-70 KoadhchuumeHt 0.001 ~3.000 1.000 o
KOPPEKLMMN BbIXOAHOW
MOLLIHOCT

KoppeKkums  BbIXOOHOW  MOLLHOCTM MNpyv  NOMOLWWM  KO3dpuumeHTa.
BbixogHasi MowHOCTb npu MoHuTopuHre (napametp U1-05) = BbixogHas
MoLHocTb * (P7-70).

myHK"[" o HassaHnue cyHkummn [lnana3oH HacTPOMKM 3asop, U3m.
HarnbHbIN Kof, 3Hau.
P7-71 KoacbduupmeHt 0.000 ~ 60.000 1.000 o
KOPPEKLUM NINHEAHO
CKOpOCTU

MapameTp ncnonbayeTtcs Ans KanMbpoBKW U TOYHOWN NOACTPOMKM 3HAYEHNS
TNIMHENHON CKopoCTU, oTobpakaemMoro B napameTpe MoHuTopuHra U1-14.

JNuHennas ckopocTtb = P7-71 x (KonuyecTso umnynscos HDI B cekyHay) /
Pb-07, roe

P7-71 - 3apaBaembIn KO3 DULMEHT KOPPEKLIMN.

Konunyectso umnynscos HDI B cekyHAy - YacToTa MMIYNbCOB, MOCTYNatoLLMX
C [laTyrKa CKOpoCTH (3Hkoaepa).

Pb-07 - konu4ecTBo UMNYyNbCOB Ha OAMH 0B6OPOT AaTuMKa.

DYHKLMOHANbHbIN 3aBog.

xon HasBaHnue dyHKkuum [Anana3oH HacTpoinkn 3Hau. WUzm.
P7-72 CymmapHoe 0 ~65535kBT*y - .
aHepronoTpebreHne

WcnonbayeTcsi Ans oToGpaxeHWsi cyMMapHoro aHepronoTpebnexus MY go
TEKyLLEro MOMeHTa.

DYHKUMO- 3aBop.

HANBHBIN KOA HasBaHnue cyHKkUMM [unana3oH HacCTPOWkKn aHaw. Uzm.
P7-73 Bepcust ocHoHoro MO | - - .
P7-74 Bepcus - - .

yHKUmoHanbHoro MO



Homep Bepcum nporpaMmHoro o6ecnedyeHnst MoXeT GbiTb MPOCMOTPEH, HO
He MOXeT ObITb U3MEHEH.

DyHKLMO- . 3aBoga.
HanbHLIA Kop HaszBanue cyHkummn [unana3oH HacTPOWKn aHav. U3m.
P7-76 KoadbchunumeHt 0.0010 ~ 3.0000 1.0000 o

KoppeKuuu ckopocTn 3

Koppekuusi otobpaxaemor ckopoctv 3L npu nomowm kKosdduumeHTa.
CKkopocCTb Npu MOHMTOPUHre = chakTnyeckas ckopocTb * (P7-76).

3aBoa.
3Hau.

DyYHKLMO-

- Wam.
HanbHbIN KOA4

HasBaHnue dyHkummn [unana3oH HacTPounkun

P7-80 Bui6op noxapHoro 0: OTkntoyeH (no 0 o
pexvuva YMOI4aHuIo).
1: MoxapHbi pexum 1
(pa3pelueHa aBapuitHas
ocraHoBka 4epes DI-Bxon).
2: MoxapHbIn pexum 2
(ocTaHoBka 3anpetleHa,
KPOMe OTKITOUEHUS
NUTaHWS UMW NOMOMKW).

P7-81 OnopHas yactoTa 0y~ PO-14 50.00 'y, o
NOXapHOro pexvuma

Pexvmbl paboTbi:

1. NMoxapHbin pexum 1 (P7.80 = 1)

AktuBauus: CurHan Ha DI-Bxoga (dbyHkuust 42).

Pabora:

- 3anyck Ha YacToTe P7.81.

- NrHopupoBaHwue aBapuii (npogomkaeT paboTy).

- ABTO3anyck Npu akTUBaLWK; OCTAHOBKAa BO3MOXXHA TOJLKO MO KOMaHAe v
aBapUNHON KHOMKE.

ABapuinHas ocTaHOBKa:

DI (cpyHKkums 45) ocTaHaBnvMBaeT NpUBOA,.

MoxapHbin pexum 2 (P7.80 = 2)

AkTnBaums: AHanornyHo pexumy 1 (DI-Bxod, dpyHKums 42).

Pa6orta:

- dukecunpoBaHHas Yactota P7.81.

- OcTaHOBKa HEBO3MOXHA (OaXe Mpu aBapusix N KOMaHaax).

- MpekpaLLeHne paboTbl TOMLKO NPW OTKIIOYEHUN NUTAHUSI Y KPUTUHECKON
MONOMKE.

Pexxum 1 gonyckaeT NpUHYAUTENbHYIO OCTAHOBKY.

Pexxum 2 ncnonb3yeTcs B KpUTUHECKUX CUTYaLMSX, [Ae OCTaHOBKA HEA0MyCTUMA.

PyHKUMA obecneunBaeT becnepeboiHyto paboTy B aBapuiHbIX CUTyaLUsiX C
rMBKNUMU HacTponkaMmmu 6e3onacHoOCTL.



Ipynna P8: NapameTpbl KOMMYHUKaLMOHHOIO NPOTOKONa

DYHKUMO- o 3aBog.
HaTLHBI KOZ HasBaHue cyHkummn [inana3oH HacTpomkun 2nay, WUzm.
P8-00 CkopocTb 06MeHa 0: 300 6ut/c 5 o
[aHHbIMKN 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 gaHHbIX 0: 8-N-2 0 o
npotokona Modbus 1: 8-E-1
RTU 2:8-0-1
3:8-N-1

dopmaT AaHHbIX U CKOPOCTb Nepeaayn ycTpoiicTea-macTtepa v MY gomkHa
6bITb OAMHAKOBOW, MHAYe CBSA3b He ByaeT ycTaHoBneHa. Yem Bblille CKOpOCTb
nepefayu, TEM BbILLIE CKOPOCTb PeakLun CUCTEMBI.

myHK'{M o HasBaHue cyHkummn [unana3oH HacTPoOMnkn 3asop. U3m.
HanbHbIV koA, 3Hau.
P8-02 TokanbHbIi agpec 0: LUnpokoseLuaTenbHbii agpec 001 o
ycTpoiicTBa B CETN 001 ~ 247
Modbus RTU
P8-03 3agepxka oTeeTa 0 mc ~ 30 mc 2mc o
P8-04 Bpewms cpabatbiBaHms | 0.0 (3awwmTa OTKMOYeHa), 0.0 mc o
3aWwmnTbl NO 0.1 mc ~30.0 mc
OTKITIOYEHMIO CBSI3U
P8-05 BbiGop 0: CTaHOapTHbIN 0 o
KOMMYHMKALIMOHHOTO KOMMYHMKaLMOHHbI MPOTOKON
npotokona 1:HecranpapTHbI
KOMMYHMKaLMOHHbI MPOTOKON
P8-06 DyHKLUMS OHOBOTO 0: OTkII0YEHa (N0 yMOnYaHuio 0 o
MoHuTopuHra MO paboTaeT pyHKLMS CBS3N NO
485 nHTepdericy)
1: BkntoyeHa (akTuBMpoBaHa
DYHKUMSA hOHOBOTO
MoHuTopuHra MO, B aToM
pexvime cBsi3b no 485
VHTepdeiicy HeloCTynHa)
P8-07 ~ P8-10 Peseps - - #
P8-11 Buibop 0: Modbus RTU 0 o
KOMMYHUWKaLYOHHOTO 1: KOMMyHUKaLMOHHbBIN
npoTokona NpOTOKON NNaThbl pacluMpeHus
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Fpynna P9: YnpaBneHue pyHKUMSAMMU 3aUT

myHKu.M o Hassanve [Avnana3oH HacTPonkn 3asoa, WUzm.
HanbHbIV koA pyHKUMKN 3Hau.
P9-00 MpenynpexneHue 0: HeaktnBHO 1 o
o neperpyske 1: AKTnBHO
anekTpoaBUraTens

0: HeaktnBHO.
3alumTa anekTpoaBuratensi OT NEPErpy3kv HEaKTUBHA, MOXXET BO3HUKHYTb
pVCK Neperpesa anekTpoasuraTens.

1: AKTUBHO.

Mpn neperpyske 4acTOTHbIN NpeobpasoBaTenb BbIAACT OWMOKY Errl4,
4yTO6bI NPefoTBPaTUTL Neperpes ABuUraTens.

DyHKUMO-
HanbHbIN KoA,

HasBaHue cyHkumn

[unana3oH HacTPoONkn

3aBop.
3Hau.

WUam.

P9-01

Ycraska
oBHapyxeHust
npeaynpexxaeHns
o neperpyske
anekrpoasurartens

0.10 ~ 10.00

1.00 o

Ona acpbdekTBHON 3aWmTbl pasnuM4YHbIX ABUraTenen oT neperpysku
HeobxoaMMO NpaBUbHO HAacTpouTb NapameTp P9-01.
3awmTa ocHoBaHa Ha 0bpaTHO3aBMCUMOWN BPEMSATOKOBOW XxapaKTepucTmke
(cm. pycyHok 6.18).

A

100.0 muH|

05

"t MaKc
LO =ommeeme= P9-01<1
L1 ——— P9-01=1
" L2 ——rm=: P9-01>1
N
\_‘\.'
.
~.

Bpems (t)

01

& D
0% 130% 140% 150% 160% 170% 180% 190% 200% 210% 220% 230% 240% 250%

110% 12

PucyHok 6.18 — O6paTHO3aBHCHMasi BPEMATOKOBAs XapakTepucTvka
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L1 — ctaHgapTHas kpusas 3awwmTsl npn P9-01 = 1.

Hactporika P9-01 no3BonsieT nsmeHsATb BpeMs cpabaTbiBaHUs 3almThl ANS
pasHbIX TOKOB.

Tpebyemoe Bpems 3awmThl (T) = P9-01 x T(L1),

Fne T(L1) — Bpemsi cpabaTbiBaHusi No kpuBoi L1 Ans 3agaHHOro Toka.

Mpumep HacTponku.

3apgava: YcraHoBuTb Bpemsi 3awutbl ans 150 % HOMMHanbHOrO
TOKa = 3 MUH.

Mo rpadmky (puc. 6.18) Haxoaum, 4To Ans 150 % Toka Bpems cpabaTbiBaHUs
T(L1) = 6 muH. PaccuntbiBaem P9-01:

P9-01 =T/T(L1) =3 MuH / 6 MuH = 0.5.

YcrtaHasnuesaem P9-01 = 0.5.

Mo ymonyaHuio 3awmra He akTuBupyeTcs npu Toke Huke 110 % oT
HOMUWHanbHOro. [ns BKMHOYEHUs 3aluTbl HA MEHbLUMX ToKax Heobxoanmo
ncnonb3oBaTtb KoadhhuumneHT P9-35:

Tok B % = (PakTuyeckuit Tok / HommHanbHbIN Tok) X P9-35.

Hanpumep, Tpebyetcs 3awmta npu 90 % HOMMHANBHOrO TOKa C BpEMEHEM
30 MUH.

Mo rpadpmky Haxogmm, 4To 30 MUH Ha Kpusom L1 cootBeTcTBYET 130 % TOKA.
PaccuntbiBaem P9-35:

P9-35 = (130 % / 90 %) x 100 % =~ 144 %

YcTtaHaBnueaem P9-35 = 144 %.

MuHUManbHbIN TOK 3awWnTbl — 55 % OT HOMUHANBLHOTO.

Hactpoiika P9-01 n P9-35 no3sonsieT rmbko agantupoBaTb 3aliuTy Mo,
KOHKPETHbIV ABUraTenb 1 Harpysky.

* Heobxoanmo ucnonb3oBaTb rpapuk M3 WHCTPYKUMW AN TOYHON
—_— HaCTPOWKHU.
— |+ YuwuTbIBaTh peanbHble ycrnosust paboTkl ABUraTens.
* He ycraHaBnuBaTb CRMLLKOM KOpPOTKOE BpeMS 3aluuTbl, 4TOObI
nsbexaTtb NMOXHbIX cpabaTbiBaHWN.

myHKu."D_ HasBaHue cyHKkumn [nana3oH HacTporkn 3ason. Uzm.
HarnbHbIV Kof, 3Hau.
P9-02 YcraBka 50 % ~ 100 % 80 % o
npepynpexaeHns
0 neperpyske
anekTpoaBUraTens

OTa yHKUMS ucnonb3yeTcs AN nodady B CUCTEMY ynpaBlieHUs curHana
npegynpexaeHns Ha BbIXOAHblE KNeMMbl nepef cpabaTbiBaHMeM 3aluThbl
anekTpoasuratens oT neperpy3kn. KoaddpuumeHT wncnonb3yetca Ans
onpeaeneHns ypoBHsi 06HapyXeHusi NpeaynpexaeHust nepes cpabartbiBaHnem
3aWmThl 3nekTpoaBuraTens oT neperpysku. Koraa 3HayeHne BbIXOAHOIO Toka
MY Gonblue, Yem xapakTepucTvKa 3aluTbl OT neperpysku 1 napametp P9-02,
MHOroyHKUMOHanbHasa undgposasi BbixogHas knemma MY BblgaeT curHan



npegynpexaeHus o neperpyske anektpoasuratens ((hyHKUMS BbIXOLHOW
KneMmbl — 6).

®DyHKUMO- . 3aBog.
HATLHBI KOg HasBaHue cyHkummn J[imana3oH HacTPOWKKN aHau. Usm.

P9-03 KoadhcpuumeHt 000 ~ 100 030 o
CHIDKEHMS CKOPOCTU
NPV NpeBbILLIEHNN
HanpskeHUst

P9-04 YpoBeHb 200.0 B ~1200.0B B 3aBucumocTv| m
nepeHanpsbkeHns oT Mofenu

Mpn paboTe C BbICOKOMHEPLMOHHBIMW HAarpy3kamMm MOXET BO3HMKaTb
nepeHanpsbkeHve 3MT. PyHKUMA 3alMTbl OT NepeHanpskeHns onpeaenset
MaKcuMarnbHbI ypoBeHb nepeHanpsbxeruns 31T Bo Bpems paboTtbl M4 n P9- 04
(MakcmanbHoOe HanpsikeHne Ha LUMHE) W CKOPOCTb CHWDKEHUSI BbIXOAHON
4acTOTbl NPV BO3HUKHOBEHWN NepeHanpsikeHus.

Ecnn yctaHoBuTb 3HayeHue 0, YHKUMS CHWXKEHUS CKOpPOCTU Mpu

nepeHanps>XxeHnn HeakTuBHa.

Hanpsikenve 3MNT &

Touka NOTEpM CKOPOCTU
NPY NPEBLILIEHUN HAMPSHKEHS

N
C
C

BbIxoAHas yactoTa &

Bpems

PucyHok 6.19 — UnntocTpaumst paboTbl 3aLMThbl OT NepeHanpsiKeHnst

DyHKUMO- Hassanue o 3asoga.
L [nana3oH HacTponkn WUzm.
HanbHbIV koA, hyHKUMM 3Hau.
P9-05 KoadbdumumeHt 0~ 100 20 o
3almThl OT

rieperpyaku ro Toky B
pexume U/f



P9-06 Tok cpabatbiBaHUs 50 % ~ 200 % 150 % n

3almThl OT
reperpysku B
pexume U/f

P9-07 KoadbdumumeHt 50 % ~ 200 % 50 % ]

3awmnTbl OT
neperpy3ky B 30He
ocnabnexus nons

(ur

P9-05 — koadhpnLmMeHT 3alumMThl OT Neperpysku no Toky B pexume U/f
perynupyeT crnocobHocTb npeobpasoBaTens noaasnsATb Neperpysky Mo TOKy
npu pasroHe/sameaneHnn. Yem Bbille 3HaveHWe, TeM cunbHee nopasneHne
neperpyskn (HO MOXeT 3amMeanuTb AWHAMWKY CUCTeMbl). YeM MeHblue
3HayeHue, Tem ObicTpee OTKNNK (HEOBXOAUMO MWHMManbHoe 3HayeHve bes
BO3HWKHOBEHUS NEperpysku).

Mpw 3HaveHnn 0 byHKUMS 3aLUTbl OT Neperpy3ku OTKIIoYeHa.

P9-06 — Tok cpabaTbiBaHMsA 3awuMTbl OT neperpy3ku B pexume U/f
3agaeT MnoporoBbii TOK (B % OT HOMMHanNbHOro Toka 3[), mpu KOTOpOM
akTvBMpyeTcs 3awmTa. MNpyn NpeBbIleHUn 3TOro 3HayYeHnst npeobpasoBaTenb
OCTaHaBNMBAET Pa3roH (ecnu Bbin B NpoLiecce YCKOPEHUS), CHUXKaET BbIXOAHYHO
YacToTy (Npu paboTe Ha NOCTOSHHON CKOPOCTW), 3aMeAAeT NafeHne 4YacToThbl
(Npv TOPMOXKEHNM), MOKA TOK HE CTAHET HMXE YCTaBKM.

P9-07 — KoadhcpmumeHT 3aWiuTbl OT neperpy3kM B 30He ocnabrneHusi
nonsa (U/f) koppekTupyeT ypoBeHb 3aluTbl OT MEperpy3kn B pexume
ocnabrneHHoro MarHMTHOro Mons.

100 % — craHgapTHasi HacTpovika (3aLmTa cpabaTtbiBaeT NPU HOMUHAMNBHbBIX
3HaYeHnAX).

> 100 % — nosblwaetr nopor
KpaTKOBPEMEHHbIX Neperpy3ok).

< 100 % — penaet 3awuTy bonee 4yBCTBUTENBHOW.

cpabatbiBaHua  (Hanpumep, Ans

DyHKUMO- Hassanue . 3asoga.
L J[lmana3oH HacTPOWKKn Uam.
HarnbHbIV Kof, byHKLUMK 3Hau.
P9-08 [fonyctumblii 0.0% ~50% 10.0 % o
npesen noBbILUEHNs!
npu 3awmTte ot
nepeHanpsikeHns
P9-11 Konnuectso 0~20 0 o
aBTOMATUYECKUX
cbpocoB owmnbok
P9-12 Buibop pevicTBus 0: Pene pa3mblkaeTcs 0 o

pene aBapuu npu
aBTOMAaTUYECKOM
cbpoce

npu aBapum 1 ocTaetcs
Pa3soOMKHYTbLIM 10 PYHHOTO
cbpoca

1: Pene BpemeHHO
3amblkaeTcs

nocrne ycnewHoro
aBTOMAaTUYECKOro copoca



P9-13 WHTepsan mexay 0.1¢~100.0c 1.0c o
aBTOMAaTUYECKUMMN
nepesanyckamm
npv cpabaTbiBaHUN
3awmT

P9-08 — [OonycTumbii npefen MOBbIWEHUMA MpW 3awmte OT
nepeHanpsxeHus. MakcymanbHO [AOMYCTMMAas BENUYMHA KOPPEKTUPOBKM
YacToTbl Npy cpabaTbiBaHUM 3aluTbl OT nepeHanpshkeHnst. ObblMHO He TpebyeT
N3MeHeHWs (OCTaBUTb 3HAYEHNE MO YMOMYaHUIO).

P9-11 — KonuyecTtBO aBTOMaTU4eCKUx cOpocoB owwubok. 3agaeT
KONM4YECTBO MOMbITOK aBTOMaTMYecKoro nepesanycka M4 nocne BO3HUKHOBEHWS
aBapuu.

0 — ABTOMaTUYeCKMin COPOC OTKIIOYUEH (TpebyeTcsa py4HOn cOpoC oLnGKM).

1 ~ 20 — Yucno aBTOMAaTUYECKMX MOMbITOK MNepesanycka nepeq
OKOHYaTeNbHbLIM OTKIIOYEHUEM.

P9-12 — BbI6op AencTBUA pene aBapyum Npu aBToMaTu4yeckom copoce:

0: Pene pa3smblkaeTcsa Npu aBapum U OCTaeTCst pa3oOMKHYTbIM [0 Py4HOro
cbpoca (gaxe npv aBToMaTU4ECKOM nepesanycke).

1: Pene BpemeHHO 3aMblkaeTCs MOCME YCMELWHOro aBTOMaTUYEeCKOro
cbpoca, nossonss 06opyaoBaHWio NPoAoKUTE paboTy 6e3 BMelLaTenscTBea.

P9-13 — WHTepBan mexay aBTOMaTU4ECKMMMW Mepe3anyckamu npwu
cpabatbiBaHMM 3awmT. 3adaeT BpeMs OXuAaHus OT NpeaynpexpgeHus o
HencnpaBHOCTM [0 aBTOMaTu4yeckoro cbpoca.

myuxu_u o Hazeanue J[nana3oH HacTPOWKKn 3asop. Usm.
HanbHbIV KoA, byHKLUMK 3Hau.
P9-14 Bawwmra ot 06pbIBa 0: OTknioyeHa 1 o
hasbl Ha Bxoae 1: BkntoyeHa (npu obpbise
hasbl Ha BXoAe BblaaeTcs
owubka Err23)
P9-15 3awwra ot o6pbiBa 0: OtknioyeHa 1 o
a3kl Ha BbIXxOAe 1: BkntodeHa (npu obpbise
hasbl Ha Bxofe BblgaeTcs
owmnbka Err24)
P9-16 3awwmra ot K3 0: OTkntoveHa 1 u]
Ha 3emnio npu 1: BkrtoyeHa
BKITHO4EHUM (npw BKIOYEeHUN
npeobpasoBarterb
nposepsieT Hanuuve K3 Ha
3emnio, owmbka Err20)
P9-17 AsTOMaTUYECKUIA 0: PyuHoi cbpoc 0 o
cbpoc npu Owwnbka Errl2 coxpaHseTtcs
NOHWXEHHOM [0 py4Horo cbpoca
HanpshkeHnu 1: ABTOMaTH4eCKuii copoc

Owwbka Err12
cbpacbiBaeTcs npu
BOCCTaHOBNEHUN
HanpspkeHus



P9-18 Pexwim nogaeneHus 0: OTkntoyeH 1 u
nepeHanpshkeHns 1: MopaBnexue npu
TOPMOXEHUN
2: MNopasnexue npu
paboTe c pereHepaTUBHOW
Harpy3kow

0: OTKNoYeH.

PyHKUMA NoAaBNEHNSA NepeHanpPsHKeHNs He akTBHA.

Punck Bo3HukHOBeHMS owmnbku Err05 (Meperpyska no Toky npu 3ameaneHmn)
npy Pe3KoM TOPMOXEHUW NN pereHepaLim SHepruu.

1: MopaBneHne Npy TOPMOXKEHUU.

3awmta OT CKAYKOB HAaMPSHKEHUS MPU OUHAMWUYECKOM TOPMOXEHUN
asuratens (Hanpumep, OCTaHOBKa KOHBeWepa unm Hacoca).

lMpeobpasoBaTenb aBTOMaTUYECKN CHIDKAET CKOPOCTb TOPMOXEHUS, €CIN
HanpsikeHve Ha wuHe DC npubnnxaeTtcs Kk npeaenbHOMY 3Ha4YEHMIO.

2: NopaBneHue npu paboTte ¢ pereHepaTUBHOMN Harpy3Kown.

MosBonseT wusbexaTb nepeHanpsXKeHWs MNpu BHE3anHOM W3MEHEHUN
MOMEHTa Harpy3ku npu paboTte ¢ NOCTOAHHOW CKOPOCTbIO.

—_ Ecnu vcnonb3yeTcsi TOPMO3HOW PE3NCTOP, HYXHO YCTaHOBWTb
= | P9-19 =0, yT06bI M36eXaTb KOHPIUKTa PEXNMOB.

myuxu_u o Hazeanue J[nana3oH HacTPOWKKn 3asop. Usm
HanbHbIV KoA, byHKLUMK 3Hau.
P9-19 OrpaHuyexue ans 0: OTKntoYeHo 1 [
pexvma nogasneHust 1: AkTuBHO npu paboTe n
nepeHanpshkeHns 3ameqneHnn
(P9-18 = 2) 2: AKTVIBHO TObKO Npu
3amMeqnieHn

0: OTKNOYeHO.

Pexum 2 He akTuBUpyeTcs, faxe ecnu BbibpaH B P9-18.

1: AKTMBHO npu paboTe n 3ameaneHun.

MopaBneHve nepeHanpsikeHust paboTaeT Ha Bcex 3Tanax: PasroH,
NOCTOSIHHAsi CKOPOCTb, TOPMOXEHUE.

2: AKTUBHO TONbKO NP 3aMeAJIeHNN.

3awuTa cpabaTtbiBaeT TONbKO NpU 3aMeANeHUN.

DyHKUMO- Hassanue . 3asoga.
L J[lmana3oH HacTPOWKKN WUam.
HarnbHbIV koA, byHKLUMK 3Hau.
P9-20 Mpenen perynuposkv | 1.0 % ~ 150.0 % 100.00 % ]
Ans pexuma
2 nogaBneHus
repeHanpshrkeHns

(P9-18 = 2)



Yem MeHbLUe 3HayeHue, TEM MEHbLUE CKayoK HanpsXXeHua, Ho OonbLue
BpeMsA TOPMOXEHUA.

®DyHKUMO- HazsaHnue . 3aBog.
L [nana3oH HaCTPOWKN
HamnbHbIV KOA, OyHKLMK 3Hau.

WUzm.

P9-22 [eiicTeus Npu 0 ~ 22202 00000 o
cpabaTbiBaHUM
3awwmr (1-a rpynna)

Epnuuubl (1-n paspsaa): MNMeperpyska asuratens (Errl4).

HecaTku (2-n paspaa): Peseps.

CoTHum (3-1 pa3psaa): O6pbiB da3bl Ha Bxoae (Err23).

Teicaum (4-1 pa3pag): ObpbiB hasbl Ha Bbixoae (Err24).

Decatkn Tbicad (5-n paspsap): Owwnbka uyTeHus/3anucnm napameTpoB
(Err25).

OencTteus npm owmbke:

0: OcTaHOB NO UHEPLMM.

Ha gucnnee cpa3sy otobpaxaetcst ErrXX.

1: OcTtaHOB MNO 3agaHHOMY pexXxuMmy (cornmacHo napameTpam
3ameaneHus).

CHauyana oTtobpaxaetca AlaxXX, nocne octaHoBkM — EmrXX. 2:
MpoponxeHne pabotbl Ha 4yacToTe, 3apaHHon B P9-26. Ha gncnnee —
AlaXX (aBapuitHoe npegynpexaeHue).

DyHKUMO- Hassanue 3asoga.

HanbHbIA KOA, yHKUMKN Avanason HacTporiky 3Hau. Wsm.
P9-23 [encTtBusa npu 0 ~ 22222 00000 o

cpabaTbiBaHUM
3awwT (2-a rpynna)

EpnHuubl (1-1 pa3psaa): Ownbka kKoMMyHMKaumoHHoro npotokona (Err27).

DecaTku (2-n pa3psaa): BHewHas ownbka (Err28).

CoTHu (3-11 pa3pspg): MNpeBblleHne oTkNoHeHus ckopocTu (Err29).

Tbicaum (4-1 pa3psag): MNonb3oBaTtenbckasi owmnbka 1 (Err30).

DecaTku Tbicau (5-1 pa3pag): MNonb3oBaTenbekas ownbka 2 (Err31).

[Oencteus npu owmnbke:

0: OcTaHOB NO MHEPLUW.

Ha gncnnee cpasy otobpaxaetcs ErrXX.

1: OcTaHOB MO 3agaHHOMY peXxuMy (cornacHo napameTpam
3ameaneHus).

CHauvana otobpaxaetca AlaxXX, nocrne octaHoBkM — EmrXX. 2:
MpoaomxeHne paboTbl Ha 4yacToTe, 3agaHHon B P9-26. Ha gucnnee —
AlaXX (aBapuiHoe npeaynpexaeHue).



®DyHKUMNO- Hassanue [ManazoH HacTpoiikn 3aBop.

- WUzm.
HarnbHbIV koA, byHKLUMK 3Hau.

P9-24 [einctBusa npu 0 ~ 22022 00000 o
cpabatbiBaHUn
3awwmr (3-5 rpynna)

EpnHuubi (1-1 pa3psa): Noteps PID-o6patHoi ceszum (Err32).

DecaTtkn (2-n paspsp): Xonoctow xon (Err34). CotHm (3-# paspsn):
MporpammHas owmnbka neperpysku no Toky (Errl6).

Tbicaun (4-n paspsap): MNpeBbileHne BpPEMEHW HEMPepbIBHOW paboTbl
(Err39).

Hecatkn TtbicaAYv (5-n pa3pan): [pesbilleHne CYMMapHOro BpeMeHM
paboTbl (Errd0).

[eiictBus npu owmnbke:

0: OcTaHOB NO MHEPLMM.

Ha gucnnee cpa3sy otobpaxaetcst ErrXX.

1: OcTtaHOB MNO 3agaHHOMY pexXxuMmy (cornacHo napameTpam
3amenneHus).

CHauyana oTobpaxaetca AlaxXX, nocne ocTtaHoBkM — EmXX. 2:
MpoaonxeHue paboTbl Ha 4acToTe, 3agaHHou B P9-26. Ha gucnnee —
AlaXX (aBapuiHoe npegynpexaeHve).

DyHKUMO- Hassanue 3asoga.

HanbHbIN Kop, pyHKUMKN Auanason HacTpoiikm 3Hau. Wam.
P9-26 YactoTa npu 0: MpopomxeHue paboTbiHa | 1 o
BbIGOpE AENCTBUS TekyLlen yacToTe
“npoporkexne 1: MpoponxeHune paboTbl Ha
paGots!” OMOpHOW YacToTe
2: MpopomkeHue paboTbl Ha
MakcuMarbHoi Yactote
3: MpopomkeHue paboTbl Ha
MVUHUMArbHO YacToTe
4: MpopomxeHne paboTbl
Ha aBapuiHo YacToTe
(P9-27).
P9-27 ABapwiiHas yacToTa 0.0 % ~ 100.0 % 100 % o

MapameTp P9-27 3apaeT aBapuiiHyIo 4acToTy (B % OT MakcumarbHown), Ha
KOTOpyto nepengeT npeobpasoBatens npu aBapuu, ecnv B P9-26 BbiGpaHo
3HaveHve 4 («[MpopomkeHne paboTbl Ha aBapUNHOWM YacToTe «).

®DyHKUMO- HasBaHue . 3aBoga.
L [nana3oH HacTponkn WUzm.
HanbHbIV KOA, YHKLMK 3Hau.
P9-28 BbiGop 3awuThl B 0: HeaktnBHa 0 o
XOIIOCTOM pexume 1: AkTuBHa
P9-29 YcraBka Toka 0.0 % ~80.0% 20% [

XOnocToro xoaa



P9-30 Bpems 3apepxkun 0.0c~60.00c 5.0c¢c o
cpabaTbiBaHus
3awmnTbl OT
XOnocToro xoaa

Mpn aktmuBHoM 3awmte (P9-28 = 1) npeobpa3oBaTenb MNOCTOSIHHO
CpaBHMBaET BbIXOAHOW TOK ¢ noporom P9-29.

Ecnn Tok Hwke nopora gonble BpemeHu P9-30, dukcupyetca owwmbka
Err34 v BbinonHsieTca gencteue, 3agaHHoe B P9-24 (ocTaHoB/npogormkeHne
paboTbl).

DyHKLMO- HasBaHuve 3aBog.

. [unana3oH HacTPounkun U3m.
HanbHbIA KOA byHKUMN 3Hau.

P9-31 YcraBka 0,0 % ~ 100.0 % 20.0% o
oGHapyxeHust (P0-14 — makcumanbHas
OTKITOHEHUS yacroTa)
CcKoOpoCTU

P9-32 Bpewms 0.0c~100.0c 0.0c o
oGHapyxeHust
OTKINOHEeHUs
ckopocTu

Ota pyHKUMA focTynHa Tonbko npu pabote MY B BEKTOPHOM pexvme n 6e3
perynupoBaHust KpyTSLLEro MOMeHTa.

Korpa MY obHapyxmBaeT, 4To YacToTa BpalleHUst ABUraTens OTKIOHAeTCs
OT 3aJaHHOW, 3HayeHue OTKIOHEeHUs CKOpOoCTU Oonblue, Yem 3HayeHue
oBHapyeHus NpeBbILLIEeHNs 3a4aHHOM ckopocTu P9-31, a npoaomkUTeNbHOCTb
bonblue, Yyem BpeMs OGHapyXeHusi MpeBbILEHWS 3ajaHHon ckopocTu P9-
32, npeobpasoBatens coobwaer o6 owunbke Err29. P9-23 Takke MmoxeT
onpenensaTtb coctosiHne pabotsl MY nocne cbos.

DyHKUMO- Hassanue 3asoga.

L [nana3oH HacTPOMkn Usm.
HanbHbIV Kop OyHKLUMK 3Hau.

P9-33 YcraBka 0.0 % ~ 100.0 % 20.0% o
0oBHapyxeHus (P0-14 — makcumanbHas 4actoTa)
npesbILLEHNs!
3a7aHHOM
cKOpoCTU

P9-34 Bpewms 0.0c~100.0c 20c o
obHapyxeHus
npeBbILLEHUS!
3aaHHoOW
cKOpoCTU

Ota dyHKUMA AoCTynHa Tonbko npy pabote MY B BeKTOpHOM pexume 1 6e3
perynupoBaHusi KpyTSLLEro MOMEHTa.

Ecnn oTknoHeHne OGornblue 3agaHHOro 3HaveHus B napameTpe P9-
33, a npopomkuTensHoCcTb Bonblue, Yem BpeMsi OBHaPYXEHWUS OTKIMOHEHWS
ckopocTu B napametpe P9-34, nogaeTcs aBapuiiHbIA CUTHaN HEUCNpaBHOCTU
npeobpa3soBaTens YactoTbl Err43. MNpu yctaHoBke B napameTtpe P9-34 = 0,0 c.
YHKLUUSA HEAKTMBHA.



DyHKLMO- HasBaHnue 3aBop.

L [inana3oH HacTporkun U3m.
HarnbHbIV Kof, OyHKLMK 3Hau.
P9-35 YcraBka Toka 100 % ~ 200 % 100 % u}
Ans 3almUTbl OT
neperpysku

MossonseT HacTpouTb 3awmTy Ans TokoB Hmke 110 % HomuHana. Cwm.
onuncaHue napametpos P9-00 — P9-02.

DyHKLMO- HasBaHue . 3aBog.
L [Anana3oH HacTpPonkun Usm.
HarnbHbIN Kof, cbyHKLMK 3Hau.
P9-36 3HaueHve 0°C~200°C 80°C o
oBHapyxeHus
neperpesa
anekTpogBuUratens
P9-37 YcraBka neperpeea 0°C~200°C 100 °C o
anekTpofsuratens
P9-38 BbiGop Tvna gatumnka | O: HeT pgartuuka 0 o
Temneparypbl 1: PT100
2: PT1000
P9-39 ~ P9-51 Peseps - - #

MapameTtpbl P9-36 ~ P9-38 pocTynHbl MNpy UCMOMb30BaHWM Nnathbl
pacLlumpeHusi Bxogos/BbixogoB INMX-1/O-A.

Mpw obHapyxeHun neperpea (P9-36) nosiBnsietcsi owmbka Err38, Ho MY
npoposkaeT paboty.

Mpw goctwxkeHun Temnepatypbl B P9-37 MY oTtkntovaeTcs (owmbka Err38).

Fpynna PA: MNapameTtpsl MA-ynpaBneHus

MWAO-ynpaBneHne — 3T0 o6WwMiA MeTond YynpaeneHus npoueccom. MY
perynupyeT  BbIXOAHYIO  4acToTy NpW  MOMOLM  NPOMNOPLMOHANbHOM,
MHTErpanbHon, auddepeHUmanbHOW COCTaBNSIOWEN perynsitopa, kotopas
CpaBHVBaeT nokasaHusa curHana obpaTHOW CBA3M 1 3afaHHOro curHana.

[aHHas @yHKUMA NpUMeHsieTca AN yrnpaBneHus TeXHONOormyecknumm
npoteccamu, TakKuMM Kak KOHTPOSb MOTOKa, KOHTPONb AABMEHNS U KOHTPOIb
TemnepaTtypbl. Ha cnepylolwemMm pucyHke nokasaHa npuHUMNuanbHas Gnok-
cxema MNO-perynmposaHus.

OropHan BeixogHas

yacToTa yacToTa Hacoc-moTop Hatunk
Nig-perynatcp naBneHws

Yeraska

PID(s) ] M P

uneTp

CurHan oBpaTHof Cenau

K

0C

PucyHok 6.20 — Cxema NU-perynmpoBaHns



®DyHKUMO- 3aBoga.

HanbHBIA KoA, HasBaHue cyHKkumn [inana3oH HacTpoWkun aHau. U3m.
PA-00 WCTO4HMK OnopHOro 0: MocTosiHHoe 3HaveHne (PA-01) | O o
curHana Na- 1: AHanoroBbI BXogAll 2:
ynpasnexus Anarnorosbii BXxogAl2
3: MpoTokon cesian Modbus RTU
4: BbICOKOYACTOTHbIN
nmnynbcHbIn Bxog HDI
5: MHorocTyneH4aTbI pexum
6: Kronkv BBEPX/BH3
(NoTeHUMOMETP)
PA-01 YcTaBka onopHoro 0.0 % ~ 100.0 % 50.0 % o
curHana Nna-
ynpaBneHus

PA-00 ncnonb3syeTtca Ans Bolbopa UCTOYHMKA 3a4aHUs OMOPHOrO curHana
MO-ynpaeneHusi. OnopHoe 3afaHue SIBNSETCA OTHOCUTENbHOW BENUYMHOMN
n HaxoguTca B amanasoHe o1 0.0 % o 100.0 %. CurHan obpaTtHon cesa3u MNAA-
perynatopa Tawkke SBMASETCA OTHOCUMTENbHOM BenuuuHow. LUens MAUO-
perynupoBaHns — ypaBHSTb CUrHanN 3agaHusa u curHan obpaTHoW CBA3N.

QyHKuylo- HasBaHue cyHKkumn [inana3oH HacTpouku 3ason. Uam.
HanbHbIN Kop, 3Hau.
PA-02 Bpewms nameHenms 0.00 ¢~ 650.00 ¢ 0.00c o

3apanua ML

OnpegensieT Bpems NnaBHOro nameHeHus 3aganusa M0 or 0 % po 100 %.
Mo3BonsieT n3bexarb pe3knx CKauYKoB YCTaBKU.

myHKu_uo- HasBaHnue cyHkummn [nana3oH HacTPoWkn 3asop. Usm.
HanbHbIV KoA, 3Hau.
PA-03 WcTouHMK curHana 0: Ananoroselii Bxog Al1 0 o
obpaTHou cBsiav 1: AHanoroBbIn Bxog, Al2
MA-ynpaBnexns 2: Pa3HocTb Al1-Al2
3: MpoTokon cesian Modbus
RTU

4: BbICOKOYaCTOTHbII
numnynbcHbIn Bxoa HDI
5-7: Peseps

OTOT nNapameTp 1cnonb3yeTcst Ans Boibopa UCTOYHMKA curHana obpaTHow
ces3n [MUO-perynstopa. O6patHasi cBasb [MU[-perynsitopa sBnsieTcs
OTHOCUTENbHON BENUYMHON 1 HaxoauTcs B AnanasoHe ot 0 % no 100 %.

DyHKUMO- HassaHue . 3asoga.
L [inana3oH HacTpoukn Usm.
HanbHbIV KoA, byHKLUMK 3Hau.
PA-04 HanpasneHnve 0: Mpsimoe (4actota 0 o
npenctaua MNAO- yBenuynBaeTcs ¢
yrpaBneHus YMEHbLLEHVWeM curHana

obpaTHoli cBa3n)

1: O6patHoe (YacToTa
yMeHbLLaeTes ¢
YMeHbLLEHeM curHana
obpaTHon cBsian)



BaxHO: HanpaBneHWe MOXEeT WHBEPTUpOBaTbCA 4Yeped qyHKumMo 35
BXOAHbIX KIEMM.

DYHKUMOHANbHbIN Hazsanne o 3aBog,.
[inana3oH HacTpoWku Usm.
koA cbyHKLMK 3Hau.
PA-05 MakcumansHoe 0 ~ 65535 1000 o

3HayeHve
[vanasoHa
curHana M-
ynpaBneHus

3HayeHne aToro napameTpa sBnseTcs 6e3pa3MepHON  BENUYMHOW.
Mcnonb3yeTcs Ans yCcTaHoBKY 3afaHHOW Benu4uuHel curHana MNUA-ynpasnenns
1 BEMNUYMHBI CUrHanNa obpaTHON CBA3M.

MacwTabupyeT 3HadyeHus ansa otobpaxeHus yctasku (U1-10) u obpatHon
ces3n (U1-11).

OTobpaxxaemoe 3HaveHne = (PakTnyeckoe 3HaveHve B %) x PA-05/100.

Hanpumep, A-05 = 4000, yctaBka = 60 % — U1-10 = 2400

myHK"[" o HasBaHnue cyHkummn [unana3oH HacTPOMnKK 3asop. Usm.
HanbHbIV koA, 3Hau.

PA-06 MponopumoHanbHbIi 0.0 ~ 100.0 20.0 o
koadbuumeHt MNUAA-
ynpasnexus KP1

PA-07 Bpewms uHTerpupoBaHust 0.01¢c~10.00¢c 2.00c o
MWA- ynpasnexus TI1

PA-08 Bpewms 0.000 ¢ ~10.000 ¢ 0.000 ¢ o

AndepeHLMpoBaHNs
NA-ynpasnexus TD1

Yem Bbille 3HayeHVe nponopumoHanbHoro ycunewms KP1, Tem Gonblue
06beM perynmpoBku U TeM BbICTpee OTKIUK, HO CIIULLKOM 60nblLoe 3HavyeHne
MOXeT Bbi3BaTb konebaHus B cucteme; 4em Hmke 3HadeHne KP1, tem Gonee
yCToMyMBa cncTeMa 1 MeaneHHee OTKITUK.

YeMm Bbllle 3Ha4YeHWe BpeMeHu wuHTerpupoBaHus TI1, Tem MenneHHee
OTKINUK 1 6oree cTabunbHbIA BEIXOAHOW CUTHaM, Xye CMOCOBHOCTb KOHTPOMS
dNyKTyaumin MHTEHCMBHOCTW cuUrHana obpaTHOW CBSA3W; YeM HWXKe 3HaveHue
TI1, Tem ObicTpee OTKMMK W CUMbHEE (MYKTyauunm BbLIXOOHOMO CUrHana;
CMULLKOM HU3KOE 3HaYeHne MOXET BbI3BaTb KonebaHus.

YcTaHoBWUTE Mpefen ycuneHus anddepeHumnaTopa MOXHO Mpy NOMOLLK
BpeMeHn aAudpdepeHumpoBaHus TD1 Takum obpasom, 4Tobbl obecneunTb
HeobxoauMbI ypoBeHb AndpdepeHUManbHOM COCTaBNSIOWEN Ha HU3KON 1
BbICOKOM 4acToTe. Yem Gorblie Bpems AvddepeHUMpoBaHus, TEM Bbille
AnanasoH perynmpoBKy.



3asoga.
3Hau.

®DyHKUMNO- HasBaHnue

- WUzm.
HarnbHbIV koA, byHKLUMK

J[lmana3oH HacTPOWKKN

PA-09 YactoTa cpesa 0.00 'y ~ P0O-14 0.00 Iy u]
npu obpaTHoM
HanpaBneHumn
pencteua MNAA-
ynpaBnexus

Korpa BbixogHas yactota npu NW-ynpasnexHuun senseTcsa oTpyuaTensHom
(obpaTHOe HanpaBneHve BpaweHus [M4), 3agaHHOe 3HayeHVWe U 3HayeHue
obpatHon cBs3n MWL moryT coBnagatb. B onpegenéHHbix KomMGUHaLMsIX
3anpeLlaeTcs WCNonb3oBaTb BbICOKYHD 4acTOTy Mpu 06paTHOM BpalLeHuu.
PyHkuma PA-09 npumeHsieTcs Ans yCTaHOBKM BEPXHEro nopora npu obpaTHom
HanpaBfeHUn BpaLLeHus.

myuxuyl o Hazeanue [unana3oH HacTPoOnkn 3ason. Uzm.
HanbHbIN KOA yHKUMKN 3Hau.
PA-10 Mpegen 0.00 % ~ 100.0 % 0.0 % o
oTknoHexus NAIO-
ynpasneHust

Ecnu pasHuua mexay yctaBkow n obpaTHoi cBasbio MeHbwe PA-10, ML
npekpaLlaeT peryrnmpoBky.

Hanpumep, ana nogaepxaHns AasneHus + 2 % HyXHO ycTaHoBUTb PA-
10=2.

®DyHKLMO- . 3aBoga.
HanbHLIA KOZ HasBaHnue cyHkuun [Anana3oH HacTponkn amau. Uzm.
PA-11 Mpepnen 0.00 % ~ 100.00 % 0.10 % o
AvdbepeHumansHoi
cocrasnsiowert M-
yrpaBneHus

Mcnonbsyetca Aans  ycrtaHoBkM — AuanasoHa  AvdpdepeHumanbHoro
KoadpumLmeHTa MA-perynsatopa. Mpn MW A-perynupoBaHum
onddepeHLUmanbHbIn  KOI(HPULMEHT MOXET BbI3BaTh konebaHusi cucTembl.
Moatomy anddepeHumansHoe perynuposanue MNMU-ynpaBneHus orpaHnyeHo
HebonbLWKM Anana3oHoM.

3aBoga.
3Hau.

®DyHKUMO-

o HassaHnue HKUUMN Vana3oH HaCcTPOWKU
HanbHbIN Kop, Py A ™

PA-12 Bpewmsi 0.00c ~60.00¢c 0.00c u}
UNbLTPOBaHMS
curHana obpatHon
cesaun NAO-
ynpaBneHus

CrnaxuBaeT nomexu oOpaTHOM CBSA3W. YBenuuuBaeT 3anasgbiBaHue
CHCTEMbI.



DYHKUMO- 3aBop.

HanbHBIA KOA, HasBaHue cyHKumn J[lmana3oH HacTPOWKKN aHau, U3m.
PA-13 Mopor o6HapyxeHwnst 0.00 % ~100.00 % 0.00 % o
curHana obpaTtHow
cessun NMO-
y npaBneHust
PA-14 Bpewmsi 0.00c ~3600.00c 0.00c o

NoATBEPXKOECHUS
noTepw curHana

obpaTHoli cBs3n
MWA-ynpaenexns

OTOT (PYHKUMOHAMbHLIN KOA WCMONb3yeTcs AN OnpeaeneHus norepu
curHana obpatHoi cesiav M. Mpu noTepe curHana (curHan obpaTHon CBSA3N
< PA-13, gonble PA-14) dpukcupyetcs ownbka ERR32.

®yHKUMO- . 3aBog.
HanbHLIA KOAL HasBaHnue cyHkummn J[nana3oH HacTPOWKN aHau, Usm.

PA-18 MponopumroHanbHbIi 0.0 ~ 100.0 20.0 o
koachcpuumenT MAI-
ynpasnexus KP2

PA-19 Bpems nHterpuposanns | 0.01c~10.00 ¢ 2.00c o
MA-ynpasnenns T12

PA-20 Bpewms 0.000 ¢ ~10.000 ¢ 0.000¢c o
AvdepeHUMpoBaHNs
NAA- ynpaenexns TD2

PA-21 Ycnosue nepeknodeHne | 0: MepekntoyeHve 0 o
Mexay napameTpamMn 1 | BbIKIIOYEHO
n2nvo- 1: MepekntoyeHune no
ynpasneHus uncpoBoI KNemme

2: MNepekntoyeHvie no
NPEBbILUEHNIO OTKIIOHEHUS

PA-22 OTKINOHeHWe ans 0.0 % ~ PA-23 20.0% u]
NepekroyeHns Mexay
napametpamu M-
ynpasneHus 1

PA-23 OTKIMoHeHWe ans PA-22 ~100.0% 80.0 % u]
NepeKroyeHNs Mexay
napametpamu NNJ-
ynpasfieHus 2

B HeKoTOpbIX TexHomormyeckux npoueccax nepeknioveHne napameTpos
MO Tpebyetcs, koraa ogHa rpynna napameTpos MU He MOXeT yAOBMNETBOPUTL
TpeboBaHWe Bcero BbIMOMHAEMOro npouecca. [lapameTpbl perynstopa
PA-18 — PA-20 yctaHaBnuBatoTcs Takke, kak PA-06 — PA-08. MNepekntoveHne
MOXeT ObITb peann3oBaHo MO0 Yepes BXOAHbIE KNeMMbI, IGO0 aBTOMaTUHECK!,
B 3aBWCUMOCTW OT curHana paccornacosanuns. Ecnv BeibpaHo nepeknioyeHne
Yepes BXOAHYIO KIeMMy, TO KfieMMe AOmkHa ObiTb HasHaveHa dyHkuma 43
«MepekntoyaTens napameTpos M[-ynpaBnexHus». Ecnv knemma B cocTosiHUM
«BblKI», TO0 BbIGUMpaeTca rpynna 1 (c PA-06 n PA-08). Ecnn knemma B
cocTosiHum «BKIl», BbiGupaetcst rpynna 2 (PA-18 — PA-20). Ecnu BbibpaHo



aBTOMaTMyecKoe MepekrnioyeHne, Koraa 3HavyeHue OTKIOHEHUs Mexay
obpaTtHou cesAsbto MO n yctaHoskon M MeHble, Yyem 3HaveHue PA-22,
BblbMpaeTca rpynna 1.

Korga 3HayeHve oTknoHeHus mexay obpaTtHou ceasbio M 1 HacTpoiikon
MWL Boiwe, Yem 3HaveHne PA-23, BbibrpaeTtcs rpynna 2. Korga oTkNoHeHne
HaxoauTcs mexay PA-22 n PA-23, napametpsl MNO-perynstopa npeactasnsiot
coboli NUHENHOe WHTEepnonuMpoBaHHOE 3HAYeHUEe [ABYX Tpynn 3HaYeHWUi
napamMeTpoB, kak NnokasaHo Ha pucyHke 6.21.

MapameTpsl M1 1

pynna 1 napameTpos MiA0

pynna 2 napameTpos MiA

»

PA-22 PA-23 F'acx:orr—lamBaHMe g

PucyHok 6.21 — MNepeknioyeHne napametpos M

myHKu." o HasBaHue cyHkumn [nana3oH HacTPoWkn 3asop, Usm.
HanbHbIV KoA, 3Hau.
PA-24 HavanbHoe 3Hayenne | 0.0 % ~ 100.0 % 0.0% o
MWA- ynpaenenus
PA-25 Bpewms 3agepxku 0.00 c~650.00 ¢ 0.00¢c o

Ha4anbHOro
3HayeHus M-
ynpasneHus

Mpu 3anycke MY 3anyckaet lMNO-ynpaBneHne TONbKO Nocre ToOro, Kak
hmkecmpyeTcs ornopHoe 3HadeHve (PA-24) B TeyeHVe BpeMeHW, YCTaHOBNEHHOIO
B PA-25.

BeixogHas A
Jacrota

PA-24

Bpems

Bpewms coxpaHeHms
HayankHoro
3HaqeHnA PA-25

PucyHok 6.22 — Bpemsi coxpaHeHWs OnopHOro 3HavyeHus



3aBop.

®DyHKUMNO- o
HanbHBIA KOA, HasBaHue cyHkummn [inana3oH HacTporkn anau, Usm.
PA-26 MakcumansHoe 0.00 % ~ 100.00% 1.00 % o

OTKITOHEHWE MeXay
[IBYMSi BbIXOA@MU
MWA-perynatopa
B MPsIMOM
HanpaBrneHum
PA-27 MakcumanbHoe 0.00 % ~ 100.00 % 1.00 % o

OTKITOHEHVE MEXTY
[BYMsi BbIXOA@MU
MWA-perynsTopa
B obpaTHOM
HarnpaeneHum

OTKIoHEHUs curHana obpaTHON CBSA3W B MPSIMOM 1 OGpaTHOM HanpasfieHUN.
PA-26 1 PA-27 cOOTBETCTBYIOT MakCMaribHOMY abCOMIOTHOMY 3HAYEHUIO.

DyHKUMO- . 3aBop.
HanbHbIN KOA HassaHnue cyHkuumn [Anana3oH HacTPonkn amau. WUam.
PA-28 Bbi6op 00~11 00 o
noencTeus onsa
VHTErpanbHowu
cocTaBnsioLLen

MW A-perynsTopa

MapameTp npeacTasnseT cobon ABy3HaYHOE YUCHO, rae:

EanHuusl (nocneaHsas umdppa): Hactpoiika HTerpansHoro pasaeneHust.

Jecatku (nepBas undpa): MNoBeaeHne MHTerpaTopa nNpy HacbILEHWN.

WHTerpanbHoe pasaeneHue (eAMHULIbI)

0: OTKnoYeHo.

WHTerpanbHas coctaenstowasa MW Bcerga aktueBHa, HE3aBWCUMO OT
COCTOSIHUSI BHELLHUX CUrHanoB.

1: BknroyeHo.

WHTerpaTop ocTaHaBnN1BaeTCsl, eCnv akTMBUPOBaH MHOTOMYHKLMOHAMNbHbIA
LMndpoBoii Bxoa ¢ pyHKUMel 38 (nay3a MHTErpupoBaHus).

B atom cnyyae MW pabortaeT Tombko Ha npornopuuoHansHon (P) m
anddepeHumansHoi (D) cocTaBnsitOLLmX.

OcTaHOB UHTerpaTopa npu HacbIlWweHU (ecATKN)

0: MpopomkaTb MHTErpMpoBaHue.

WHTerpanbHas cocTaBnsiollas NpoaornkaeT HakannuBaTbCsl, Aaxe ecrnu
Bbixog ML poctur makcumyma/mmHumyma. MoxeT npuBecTn kK GomnbLiomy
nepeperynnpoBaHuio Nocre BbiIXoAa M3 HacCbILEHUS.

1: OcTaHOBUTb MHTErpUpOBaHMe.

WHTerpatop 3amopaxuBaeTcs, koraa Bbixog MW gocturaeT npeaensHOro
3HayeHus (Hanpumep, 0 'y MK Makc. 4acToThl).

YMeHbLUaeT nepeperynupoBaHuve v konebaxus.



®DyHKUMNO- HasBaHnue 3aBop.

HanbHbIN KoA, hyHKUMMN Ananason HacTpoiiky 3Hau. Uswm.
PA-29 MWA-ynpaBnexve 0: HeaktuBHO 0 o
BO Bpems ocTaHoBa | 1: AKTMBHO
PA-30 Peseps - - #

V|CI'IOJ'Ib3yeTCF| 4OnA NnpoaomkeHua npouecca I'Il/lﬂ-ynpaBneHMﬂ B COCTOAHUN
OCTaHoBa.

Fpynna Pb: MapameTpbl AN cneuymanbHbIX NPUMEHEHUN

PYHKUMSA YaCTOThI KA4aHWS MPUMEHSIETCS B MPUBOAHBIX CUCTEMAX, B KOTOPbIX
TpebyloTcs OYHKUMU NepeMeLLeHust 1 HamaTbiBaHust. [pruHLMN 3aknovaeTcs B
TOM, 4TO BbIxoAHasA yactota Y konebnertca BBEPX W BHU3 OTHOCUTEMBHO
YCTaHOBIEHHON YacToTbl. AMNIUTYAa KavaHusa yctaHasnmaeTca B Pb-00 u
Pb-01. Korga Pb-01 yctaHoBneH Ha 0, yHKUMS HeaKTMBHa.

®yHKUMO- Hazsanue [ManasoH HacTpo#iKM 3aBop.

. WUam.
HanbHbIN Kop, pyHKUMKN 3Hau.

Pb-00 YcraHoBka pexvima | 0: OTHOCUTENbHO ONOPHON 0 o
4YacToTbl Ka4aHus 4acToTbl
1: OTHOCWUTENbHO MaKCMMarnbHOM
4acToTbl

3TOT napameTp ucnonb3yeTcs Ans BbIbopa 6a30B0OM YACTOTbI KaYaHus.

0: OTHOCUTENnbHO OMopHOW YacToTbl (B 3aBucumoctu ot PO0-06).
AMNnnUTyaa Ka4aHus 3aBUCUT OT OMOPHON YacTOThl U BNSETCS NEPEMEHHON.

1: OTHOCUMTENbHO MaKCMMarnbHOW 4acToThbl (MakCUMarnbHas BbIXO4Has
yactota P0-14). AMnnuTyaa Ka4aHus ABNSeTCA NOCTOSHHOW.

PyKuno- Hassarve [nanasoH HacTpoiiku 3asop. Uam
HanbHbIV KOA, byHKLMK 3Hau.
Pb-01 Awmnnutypa 0.0% ~100.0 % 0.0% o
4acToTbI Ka4aHWs
Pb-02 Amnnutyna 0.0% ~50.0% 0.0% o

4YacTOTbl CKayka

OTOT nNapameTp Ucnonb3yeTcs ANs onpedeneHns amnimTyAbl KavyaHus n
amnnnUTyAbl YacTOThl CKayvka. YactoTa KayaHWs orpaHUYeHa BEPXHVUM U HKHUM
npegenom 4acToTbl.

* Ecnn Pb-00 = 0, To daktnyeckas amnnutyda kadvavus AW sasnsetcs
pe3ynbTaToM BblYMCIEHNS onopHol YacToTbl (P0-07), ymHoxeHHoM Ha Pb- 01.

* Ecnn Pb-00 = 1, TOo dakTnyeckas amnnutyga kadvavus AW ssnsetcs
pe3ynbTaToM BbIYMCNEHNS MaKCUMarbHON YacTOTkl, YMHOXEHHOI Ha Pb- 00.

» YacTtoTta ckayka = amnnutyga kadaHust AW x Pb-02 (amnnutyaa 4acTtoThbl
ckauka).

* Ecnn Pb-00 = 0, To 4yacToTa ckadka SBnsieTcs nepemMeHHOW BENNYMHON.

» Ecrnin Pb-00 = 1, To YacToTa ckayka SABNSeTCA MNOCTOSHHOW BEMWUYUHOW.



YacroTa ckayka orpaHn4yeHa BepxHuM 1 HWXXHUM npenesriomMm 4acTtoTbl.

DyHKLMO- . 3aBoga.
HANLHB I KOR, HassaHnue cyHkummn JAnana3oH HaCTPOMKMN amau. Usm.
Pb-03 MpogonmkuUTENLHOCTL 0.0c~3000.0c 10.0c¢c o
LMKna 4acToThl
KavaHus
Pb-04 KoadbcumumeHt 0.1 % ~100.0 % 50 % o

BPEMEHM HapacTaHus
TPeyrosibHOM BOSHbI

Pb-03 onpepenseT BpemMs NOMHOrO LMKIa Y4acToThl Ka4aHus. Pb-04 3apaet
NpoLeHT BpemeHu oT Pb-03.

. Bpemsi HapacTaHus TpeyronbHon BonHbl = Pb-03 (umkn 4actoThbl
Ka4aHus) x Pb-04 (koadhduumeHT BpeMeHn HapacTaHusa TPeyrorbHOW BOSHbI,
e[uHuLa: C).

. Bpemsi cnapga TpeyronbHol BonHbl = Pb-03 (Umkn YacToTbl KavyaHust) X
(1 — Pb-04 KoaddpuvumeHT BpemMeHVW HapacTaHWusi TPEeYronbHOW BOfHbI,
e[uHuLa: C).

H:IZ::'I";:‘;H HaszBaHue ¢yHKuum [nana3oH HacTPonkn 3::;’:_" WUzm.
Pb-05 YcraHoBneHHas Om~65535™ 1000 m o
AnvHa
Pb-06 Peseps - - #
Pb-07 Konnuecteo 0.1 ~ 6553.5 100.0 o

MMNynbCOB Ha MeTp

BxopHas knemma c dyHkumen 30 ncnonb3yeTca AN nogcyeTa MMnynbCoB.
Ecnn vactota uUMNynbCOB CRAMWIKOM BbICOKA, HYXHO WCMOMb30BaTb
nmnynbcHeln Bxog HDI.

DyHKLMO- . 3aBoga.
HabHLIA KOgL HasBaHue cyHkuumn J[nana3oH HacTPOWKN 3Hau. Uam.

Pb-08 YcraHoBneHHoe 1~ 65535 1000 o
3HaYeHe cueTumKa
(ocTaHoBKa cyeTuMKa)

Pb-09 YcTraHoBneHHoe 1~ 65535 1000 u}
3HaYeHMe cHeTUMKa
(npogomkeHne

cyeTymka)

CyeTunk paboTaeT Mo curHanam, nocTynawLlmuM Ha Knemmy LmdpoBOro
Bxoaa (pyHkuus 30).

Koraa 3HayeHue cuyeTuymka OOCTUraeT YyCTaHOBMEHHOro 3HayveHus (Pb-08),
Knemma Bblxoda, KOTOPON HasHavyeHa (hYHKUMS «AOCTUrHYTO yCTaHOBMEHHOe
3HayeHve c4yeTumkar», nepexoguT B coctosiHue «BKJl». 3atem cuetumk
npekpaLuaeT cyeT. Korga 3HayeHune cyeTta AOCTUraeT Ha3HauYeHHOro 3HaYeHns



(Pb-09), knemma BbIxoda, KOTOpPOM HasHayeHa yHKUMA «OOCTUrHYTO
Ha3Ha4YeHHOe 3Ha4YeHue cyeT4yMKay, nepexoauTt B cocTosiHne «BKJl». 3atem
CYETUMK NPOLOSKaeT cuuTaTb, Noka He OyaeT AOCTUHYTO YCTaHOBMEHHOE
3HayeHue cyeTa. Pb-09 gomkeH ObiTb MeHbLUe nnn paBeH Pb-08.

Fpynna PC: doyHKLMM MHOrocTyneH4yaToro pexuma u MIK

MHorocTyneHuyatbli  peXxum WMMeeT MHOXEeCTBO (yHKuuiA. [Momumo
MHOFOCTYNEHYaTOro PeXunMa ynpaseHusi CKOPOCTU, MOXHO UCMOSb30BaTb Ans
HaCTPOMKN WCTOYHMKA HanpshkeHus pasgenbHoro U/f mn Hactponku MU[I-
npouecca. Kpome Toro, MHOrocTyneH4aToe yrnpasrieHue UMeeT OTHOCUTESbHbIe
3HaYeHUsI.

myHK'{M o~ HasBaHnwue cyHkummn [unana3oH HacTPOMkn 3ason. Usm.
HanbHbIV koA, 3Hau.

PC-00 CKOpOCTb CTYneHmn 1 -100.0 % ~ 100.0 % (oT 0.0% o
MHOFOCTYMEHYaToro pexuma 3HaYEHSt MaKCUMarbHO
vnm MK YacToThl P0-14)

PC-01 CKOpOCTb CTyneHu 2 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYNEHYaToro pexuma 3HaAYEHWSt MaKCUMarbHOM
vnm MINK yactoTbl P0-14)

PC-02 CkopocCTb cTyneHmn 3 -100.0 % ~ 100.0 % (ot 0.0% o
MHOFOCTYMEHYaToro pexuma 3HaYEHst MaKCUMarbHO
vnm MK YacToTsl P0-14)

PC-03 CKOpOCTb CTYNeHun 4 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYMEHYaToro pexuma 3HAYEHWSt MaKCUMarbHOM
vnu MINK yactoTbl P0-14)

PC-04 CkopoCTb CTyneHn 5 -100.0 % ~ 100.0 % (oT 0.0 % o
MHOFOCTYMEHYaToro pexuma 3HaYEHSt MaKCUMarTbHO
vnm MK YacToTbl P0-14)

PC-05 CKOpOCTb CTYNeHW 6 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYNEHYaToro pexuma 3HAYEHWSt MaKCUMarbHO
vnm MINK yactoTbl P0-14)

PC-06 CKopoCTb CTyneHn 7 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYNEHYaToro pexuma 3HaYEHVISt MaKCUMaTTbHO
vnu MK yactoTbl P0-14)

PC-07 CkopocTb cTyneHu 8 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYMEHYaToro pexuma 3HaYEHNS MaKCUMarbHOM
wnm NINK yacToTbl P0-14)

PC-08 CkopocTb cTyneHn 9 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYNEHYaToro pexuma 3HAYEHVISt MaKCUMaTTbHO
vnm MK yactoTbl P0-14)

PC-09 CkopocTb cTyneHu 10 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYMEHYaToro pexuma 3HaYEHNS MaKCUMarbHOM
vnu MK yacTtoTbl P0-14)

PC-10 CkopocTb cTynexun 11 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYNEHYaToro pexuma 3HAYEHWSt MaKCUMaTbHO
vnm MK YacToTbl P0-14)

164



PC-11 CkopocTb cTyneHun 12 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYNEHYaToro pexuma 3HaYEHNs MaKCUMarbHO
vnm MK YacToTbl P0-14)

PC-12 CkopocTb cTyneHu 13 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYMEHYaToro pexuma 3HaYEHWSt MaKCUMarbHO
nnm NINK yacToTbl P0-14)

PC-13 CkopocTb cTyneHu 14 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYMEHYaToro pexvuma 3HAYCHUS MaKCUMATTBHOM
nm MK YacToTbl P0-14)

PC-14 CkopocTb cTynexu 15 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYNEHYaToro pexvuma 3HAYEHWSt MaKCUMarbHO
wnm NINK yactoTbl P0-14)

PC-15 CkopocTb cTyneHu 16 -100.0 % ~ 100.0 % (ot 0.0%

MHOrOCTYMEH4YaToro pexvuma
vnm MINK

3HAYEHVst MaKcMMarnbHo
yactoTbl P0-14)

MHoroctyneHyatbIi  peXxmm MOXET WCMNONb30BaTbCA ANst  HaCTPOWKM
YacToThl, pasgensHoro HanpspkeHus U/f n npouecca M. MHoroctyneHyatoe
ynpaBreHne npefoCcTaBnseT OTHOCUTENbHblE BENUYMHBI B Auanal3oHe OT
- 100.0 % go + 100.0 %. Mexgy CTyneHs MM MOXHO NepeknYaTbCs npu
MOMOLLM PasnnNYHbIX KOMOMHaLMIA LdpPOBbIX KnemMm. [1o0pobHee cm. onucaHue
2pynnbl P6.

Hassanue
pyHKUMMN

3aBoga.
3Hau.

®DyHKLMO-

. Uzm.
HanbHbIW Kop,

[unana3oH HacTpoukun

PC-16 Pexum okoHYaHns

umkna MK

0: BbinonHeHwe ogHoro uvkna 0 a]
paboTbkl 1 0cTaHOB

1: BbIMOMHEHWe OAHOTO LmKIa

paboTbl U NPoJOIHKEHNe

paboTbl Ha nocrneaHelt ckopocTn

2: HenpepblBHas LMKNnyHas

paboTa

[MNK moxeT 6bITb MO0 UCTOYHUKOM HaCTOTbl, MO0 UCTOUHWMKOM HanpshKEHUs,
paspensHoro U/f. Koraa B ka4yecTBe NCTOYHMKA YacTOTbl MCMOSb3YeTCst MPOCTON
MJIK, To nonoxurenbHble UNK oTpuUaTernbHble 3HaYeHWst napameTpoB ot PC-00
no PC-15 onpepensioT HanpasneHue ABwxeHus. Ecnu 3HaveHns napametpa
oTpuuaTenbHble, 3To o3HavaeT, yTto MY paboTaeT B o6paTHOM HanpasneHuu.

DYHKUMO- HasBaHnue cdyHKkUMM J[mana3oH HacTPOWKKN 3aBog. Uam.
HarnbHbIV Kof, 3Hau.
PC-17 [evictaue MK npn 0: bes 3anomuHaHus 0 o

OTKMNOYEeHNN NUTaHNA
unn octaHoese

1: 3anomMuHaHmne TonbKo npu
aBapuiiHOM OTKITIOYEeHUN
nuTaHns

2: 3anomuHaHne TonbKO Mpn
LUTATHOW OCTaHOBKe

3: MornHoe 3anomMuHaHue

MapameTp onpepensieT, coxpaHseT Nnu 4acToTHbIN npeobpasoBaTenb
[aHHble O TekyLleM 3Tane 1 yactote paboTtbl BcTpoeHHoro MIK npu:



ABapuUIiHOM OTKMOYEHUN NMUTAHUS;

LLitaTHOM ocTaHoBKe.

0: Be3 3anomMuHaHusA.

MIK Bceraa 3anyckaeTcs ¢ Havana nporpammel (1-9 CTyneHb, YacTtoTa no
YMOMYaHUIo).

1: 3anoMuHaHue TONbKO NPU aBapUuMHOM OTKITHOYEHUM NUTaHUS.

Mocne BoccTaHoBneHusi nutanus MNJK npogonmkaeT paboTy ¢ npepBaHHOro
atana. [pu wraTtHoM 3anycke — cHpoc Kk Havany nporpaMmbl.

2: 3anomMuHaHne TONbKO NPy LITaTHOW OCTaHOBKe.

Mpwn py4Hom 3anycke MNJIK BozobHoBNseT paboTy ¢ nocnegHero atana. MNpu
aBapuNHOM OTKMOYEeHU — cBpoc.

3: NonHoe 3anoMmuHaHue

MNK coxpaHsieT cocTosiHie B N0GOM criyyae (M Npy OTKMHOYEHUN NUTaHKS,
1 MPY OCTaHOBKE).

“’y""”." o HasBaHue cyHKUMK [unana3oH HacTPoOnkn 3asoa, WUzm.
HanbHbIV koA, 3Hau.
PC-18 Bpems BbinonHeHus 0.0c~6500.0c(Mnny, B 0.0c(4) u}
ctynenn 1 (MNNK) 3aBUCHMOCTY OT 3HAYEHNS
PC-50)
PC-19 BapuaHT BpemeHu 0~3 0 o
pasroHa/zamenneHus
ana crynenu 1 (MINK)
PC-20 Bpems BbinonHeHus 0.0c~6500.0c (Mnuny, B 0.0c(4) o
ctynenu 2 (MNNK) 3aBUCHMOCTY OT 3HAYEHNS
PC-50)
PC-21 BapuaHT Bpemenun 0~3 0 o
pa3roHa/3amepnenuns
ana ctynexn 2 (NJIK)
PC-22 Bpems BbinonHeHus 0.0c~6500.0c (Mnny, B 0.0c(4) o
ctynenu 3 (MNNK) 3aBUCHMOCTY OT 3HAYEHNS
PC-50)
PC-23 BapuaHT BpemeHu 0~3 0 o
pasroHa/samepneHust
ana crynenu 3 (MNK)
PC-24 Bpems BbinonHeHus 0.0c~6500.0c (Mnmny, B 0.0c(4) o
ctynenu 4 (MNNK) 3aBUCUMOCTU OT 3HAYEeHUs
PC-50)
PC-25 BapuaHT BpemeHun 0~3 0 o
pasroHa/sameqnexus
ana ctynexn 4 (NJK)
PC-26 Bpewmsi BbinonHeHust 0.0 c~6500.0 c (MM y, B 0.0c(v) o
ctynenu 5 (MNK) 3aBUCYMOCTY OT 3HAYEHWSI
PC-50)
PC-27 BapuaHT Bpemenu 0~3 0 o

pasroHa/sameaneHus
ans crynenm 5 (MNK)



PC-28 Bpemsi BbinonHeHus 0.0 c ~6500.0 c (unn y, B 0.0c(v) o
ctynenu 6 (MNNK) 3aBUCMMOCTM OT 3HaYEHUsI
PC-50)
PC-29 BapuaHT Bpemenu 0~3 0 o
pasroHa/zameanexns
ans crynenm 6 (MNK)
PC-30 Bpems BbinonHeHus 0.0c~6500.0c (Mnny, B 0.0c(4) o
ctynenn 7 (MNNK) 3aBUCMMOCTW OT 3HAYEHNS
PC-50)
PC-31 BapunaHT BpemeHun 0~3 0 o
pasroHa/sameaneHus
ans crynenm 7 (MNK)
PC-32 Bpems BbInonHeHus 0.0 c~6500.0 c (nrm v, B 0.0c(v) [u]
ctynexu 8 (MNNK) 3aBMCUMMOCTU OT 3HaYEeHUs
PC-50)
PC-33 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameaneHus
ans ctynenu 8 (MIK)
PC-34 Bpems BbinonHeHus 0.0 ¢~ 6500.0 c (nn 4, B 0.0c (4) o
ctynexn 9 (MNNK) 3aBMCUMMOCTU OT 3HaYEeHUs
PC-50)
PC-35 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameanenus
ans crynenun 9 (MIK)
PC-36 Bpems BbInonHeHus 0.0 ¢~ 6500.0 c (unn v, B 0.0c(4) o
ctynexn 10 (MJIK) 3aBMCUMMOCTU OT 3HaYeHUs
PC-50)
PC-37 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameaneHus
Aana ctynenn 10
(MNIK)
PC-38 Bpewmsi BbINONHeHWs 0.0 ¢ ~ 6500.0 ¢ (unn 4, B 0.0c (v) o
ctynenu 11 (MJIK) 3aBMCMMOCTM OT 3HaYEeHNsI
PC-50)
PC-39 BapuaHT BpemeHun 0~3 0 o
pasroHa/3amepnenuns
ansa ctynexu 11 (MNNK)
PC-40 Bpewms BbinonHexws 0.0 c ~6500.0 c (unn y, B 0.0c(v) o
ctynenu 12 (MNK) 3aBUCMMOCTM OT 3HaYEHUst
PC-50)
PC-41 BapuaHT BpemeHun 0~3 0 o
pa3roHa/3amepneHuns
ana crynenn 12 (MNK)
PC-42 Bpewms BbINonHeHus 0.0 c~6500.0c (Mnny, B 0.0c (4) o
cTynexu 13 (MNK) 3aBUCHMOCTY OT 3HAYEHNS
PC-50)
PC-43 BapuaHT BpemeHun 0~3 0 o
pasroHa/samefneHust
ans crynexu 13 (NNK)
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PC-44 Bpewms BbINonHeHws 0.0 c ~6500.0 c (unn y, B 0.0c(v) o
ctynexu 14 (MNK) 3aBUCMMOCTM OT 3HaYEHUsI
PC-50)
PC-45 BapuaHT Bpemenu 0~3 0 o
pasroHa/aameaneHus
ans crynexu 14 (NNK)
PC-46 Bpems BbinonHeHus 0.0c~6500.0c (Mnny, B 0.0c(v) [u]
ctynenn15 (MNK) 3aBUCMMOCTM OT 3HAYEHUsA
PC-50)
PC-47 BapvaHT BpemeHu 0~3 0 o
pasroHa/aameaneHus
ans ctynenu 15 (MNK)
PC-48 Bpewmsi BbINONHeHMs 0.0 c~6500.0 c (nrm v, B 0.0c(v) [u]
cTynexu 16 (MI1K) 3aBMCUMMOCTU OT 3HaYEeHUs
PC-50)
PC-49 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameaneHus
ans crynenu 16 (NIK)
PC-50 EavHvubl namepeHus 0: CekyHab! 0 =]
BpPEeMeH/ B 1: Yacbl
MHOrOCTYMeH4aToM
pexuve
myHK“," o HasBanwue cyHkuum [lnana3oH HacTPOMKn 3asop, U3m.
HanbHbIV KOA, 3Hau.
PC-51 BbiGop npuoputeta 0: MHorocTyneHyatas 1 o
MHOTOCTYrMeH4aToin CKOPOCTb He UmeeT
cKopocTU npuoputeTa
1: MHorocTyneH4aTasi CKOpoCTb
vMeeT npuopuTteT

0: MHorocTyneH4aTas CKOpPOCTb He UMeeT npuopuTeTa — yunTbiBaeTCA
TOSbKO €CnK ApYrne UCTOYHKKK (Hanpumep, Al1, PID) HeakTuBHbI.
1: MHorocTyneHyaTasi CKOpPOCTb MMeeT NPMopUTeT — Mpy aKkTMBaLmm
XOTsi 6bl OJHOTO BXOAA@ MHOrOCTYNEHYaTon CKOPOCTM UrHOpupyloTca apyrue
MCTOYHUKN 33@aHNS YacToThl.

myHK'{" o HasBaHnue dyHKUUK [unana3oH HacTpoukun 3ason. Uzm.
HanbHLIV Kog, 3Hau.

PC-52 BbiGop BpemeHn 0: Bpemsi pasroHa/sameanenusa 1l | 0 o
pasroHa/3ameaneHus 1: Bpewmsi pasroHa/samesnexus 2
[INSl MHOTOCTYMeHyaToit | 2: Bpemsi pasroHa/sameanenus 3
cKopocTU 3: Bpewmst pasroHa/samesnexus 4

PC-53 BbiGop eanHuL 0: OTHOCHTENbHbIE 3HaYeHus (%) | 0 a]
n3MepeHus ans 1: ABcontoTHble 3HadeHns (M)
MHOTOCTYMeHYaThbIX
ckopocTen
(PC-00- PC-15)
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OnpepensieT, B KakMx eAuHULAxX 3a4alTcsi 3HA4YeHUs 4yactoT Ansi
MHOFOCTYMNeHYaTbIX CKOPOCTEN:

0: OTHocuTenbHbIe 3HA4YeHUA (% OT MakcumarnbHOW YacToTbl PO-14)—
Hanpumep, npu P0-14 =50 Ny, PC-00 = 50 % — 25 'y,

1: A6contoTHble 3HavYeHus (1) — Hanpumep, PC-00 = 25.00 (25 y).

OyHKan o HazBaHnue cyHkumm [inana3oH HacTpomku 3asop. Usm.
HarnbHbIV Kof, 3Hau.
PC-55 WcTouHuka 3agaHus 0: MocTosiHHOE 3Ha4eHve B 0 u]
CKOpOCTU CTynexun 0 napameTtpe PC-00

1: Ananorossbiin Bxoa All

2: AHanorosebiii Bxog Al2

3: BbICOKOYACTOTHbIN
MMNynbCHbIN Bxogd HDI

4: NN[-ynpaBnexve

5: KHonku naHenu
ynpasneHns nu umdposble
knemmbl BBEPX nnn

BHM3 (PO-11)

Mo3BonsieT ycTaHOBUTb UCTOYHUK 3agaHust ckopoctu ansa PC-00 (6a3osas
MHOrOCTyneH4aTasi CKOpocCTb), obecneumBasi rMOKOCTb MPWU NEPEKTYEHUN
MexXay pexmmamu yrnpasrieHust.

F'pynna PD: YnpaBneHue KpyTALWMM MOMEHTOM

YnpaBneHne MOMEHTOM [OCTYNHO TOSIbKO B BEKTOPHOM pexume
ynpaBneHusa (P0-03 = 2). B 3ToM pexuMe BbIXOOHOW MOMEHT OBuraterns
perynupyeTcsi B COOTBETCTBUW C 334aHHLIM MOMEHTOM (a He YacTOTOW).

[ns akTMBaumu ynpaBneHus MOMEHTOM HeObX0aMMO:

. YcraHoeutb PD-10 = 1, unn

. Hasnaunte uncdposomy Bxogy yHKUuM0O 44 (nepeknoveHne

CKOPOCTL/MOMEHT).

3anpeT ynpaBreHuss MOMEHTOM (Harnpumep, ANS aBapuHbIX CUTyaLnii)
peanuayetcs Yyepe3 dyHkumio 32 Ha DI-Bxoge. MNpu aktuBaumm aTon yHKUUM
npeobpasoBaTterb NepexoauT B PEXMM ynpaBreHUs CKOPOCTLHO.

1. NcTOYHMKM 3agaHUsi MOMEHTa:

PD-00: Lludposas yctaBka momeHTa (B % ot PD-01). PD-01:

MakcumanbHbI MoMeHT (100 % Lwkanbi).

AHanoroBbIi Bxoa: 100 % curHana = 3HavyeHue PD-01.

2. OrpaHuyeHue cKkopocTu:

. LincbpoBas ycraHoBka: PD-03 (npsimoe BpalueHue), PD-04 (o6paTHoe

BpaLLeHue).
. Yepe3 yacTtoTHble orpaHuyveHus: P0-15 (BepxHuin npegen), P0-16
(HvxHui npepen), PO-17 (onopHas yacToTa).

Mpumep:

. PD-01 =50 H-m, PD-00 = 80 % — 3agaHHbIn MOMeHT = 40 H-m.

. PD-03 = 30 'y — gBuraTenb He NPeBbICUT 3Ty CKOPOCTb Aaxe npu

N30bITOYHOM MOMEHTE.



3. HanpaBneHue MomeHTa

HanpaBneHvne MomMeHTa 3aBUCUT OT:

1. KomaHgpl BpalleHus (Bnepea/pesepc).
2.  3Haka 3agaHHOro MOMeHTa.

Tabnuua 6.12 — OnpeaenexHve HanpasreHUsi MOMEHTa

KomaHnpa
Brepen
Briepen

Hasan

Hazan

3HayeHue MoMeHTa

HanpaBneHue MOMeHTa

>0 Mpamoe
<0 ObpaTtHoe
>0 Mpsimoe
<0 ObpaTtHoe

4. NMepekntovyeHne Mexay CKOPOCTHbIM U MOMEHTHbIM pexxmmamu

Ecnu DI-Bxogy Ha3HaveHa pyHKUMA 44, TO:

AKTMBHOE COCTOsIHMe BXxofa: pexum onpegensietcss uHBepcuen PD-
10 (ecnn PD-10 = 1 — ckopocTb, U HaobopoT).

HeakTMBHOE cocTosiHME: peXXUM COOTBETCTBYET 3HaveHuo PD-10.

Hassanue
hyHKUMMN

DyHKLMO-
HanbHbIW Ko,
PD-00 WcTouHnk 3apaHust
OMOPHOro CcurHana
B pexuve
ynpasrieHus no
MOMEHTY

3aBog.

Vana3oH HacTPOWKU
A P 3Hau.

WUam.
0: Uncpposoit curHan B 0 []
napametpe PD-01

1: AHarorosbI BXxogAll

2: AHaroroBbIn BXoaAl2

3: MpoTokon cea3n Modbus

RTU

4: BbICOKOYaCTOTHbI

MMNYnbCHbIA Bxog HDI

5: MUHUManbHoe 3HayeHue 13

A1 n A2

6: MakcumarbHoe 3HaveHve 13

Al1n A2

[ns 3agaHnWa OMOpHOro CurHama KpyTsAWero MOMEHTa €CTb HECKONbKO
crnocoboB. KpyTawwmii MOMEHT 3aaeTcs OTHOCUTENbHBIM 3HaveHuem, 100 %
COOTBETCTBYET HOMUHArNbHOMY KpyTsLeMy MOMeHTy 4.

DyHKLMO- HassaHue
HanbHbIN Kog hyHKUMKN
PD-01 Lindposon

OI'IOprII;I curHan

prTﬂLIJ,VIVI MOMEHT 3afjaeTcA OTHOCUTENbHbIM 3Ha4YeHUuewm,

3aBoga.
3Hau.

J[lmana3oH HacTPOWKKn Uam.

-200.0 % ~ 200.0 % 150 % o

100 %

COOTBETCTBYET HOMUHAIBHOMY KpyTsLLeMy MoMeHTy Y.



3aBog.
3Hau.

DyHKLMO- HasBaHnue

o WUzm.
HarnbHbIV Kof, byHKLUMK

J[lmana3oH HacTPOWKKN

PD-03 MpepenbHasn 0.00 'y ~ PO-14 50.00 'y o
YacTtoTa ansa
npaMoro
BpaLLeHns B
pexvuve
ynpaBreHus no
MOMEHTY

PD-04 MpepenbHasn 0.00 'y ~PO-14 50.00 'y [a}
YactoTa Ans
obpaTHoro
BpaLleHus B
pexumve
ynpaBnexus
no MOMEHTY

Mcnonb3ayeTcsa Ans orpaHMyeHnst CKOPOCTU B PEXMME YMNPaBIeHUs KPYTSLLMM
MOMEHTOM. ECnn KpyTSLLMIA MOMEHT Harpy3ku MeHbLUE BbIXOAHOIO KPYTSLLEro
MOMEHTa 3MeKTpOoABUraTens, CKOpoCTb anekTpoasuratens byaeTt npogomkarb
pacTv; 4Tobbl NpegoTBpaTUTh aBapuK, HYXHO OrpaHWYMTb MakCUMarbHY
CKOPOCTb 3neKkTpoaBuraTens.

3aBog.
3Hau.

DyHKLMO- HasBaHnue

M WUam.
HanbHbIV koA pyHKUMKN

[Anana3oH HacTPonkn

PD-06 Bpewms 0.00c~10.00¢c 0.00c o
cunbTpaumm
KomaHAb!
ynpaeneHusi no
MOMEHTY

MapameTp onpefensieT cTeneHb CriaxmnBaHus CUrHana 3afaHns MOMeHTa
ansi:

- YMeHbLUEHUS PE3KUX U3MEHEHWUIA MOMEHTA (PbIBKOB) NMPU CKAYKOOOGPa3HOM
M3MEHEHUN BXOLHOro cCuUrHana.

- MMoBblWweHNs nNnaBHOCTU paboTbl cucTeMbl (OCOBEHHO KPUTUYHO Ans
NPEeLM3NOHHbIX MEXaHU3MOB).

Yem Oonblue 3HavyeHne PD-06, TeM nnaBHee M3MEHEHWe MOMEHTa, HO
MeasieHHee peakumsi Ha M3MeHeHMe BXOOHOro curHana.

3aBop.
3Hau.

DyHKUMO- Hassanue

o WUzm.
HanbHbLIV koA OyHKUMM

[Anana3oH HacTponkn

PD-07 Bpems pasroHa 0.00 ¢~ 1000.00 c 10.00c o
B pexume
ynpaBneHusi no
MOMEHTY

PD-08 Bpewms 0.00 ¢~ 1000.00c 10.00c o
3amefsieHus B
pexvve
ynpaBneHusi no
MOMEHTY



B pexviMe ynpaBrneHusi N0 MOMEHTY KPYTSILLMIA MOMEHT 3NeKTpoABUraTens
N MOMEHT Harpyskv onpefensoT CKOPOCTb JNEeKTPOABUraTenst U CKOpPOCTb
M3MEHEHMs1 Harpy3ku, No3TOMY CKOPOCTb 3NIEKTPOABUraTenst MOXeT ObICTpo
MEHSTLCS, 4YTO TMPUBOAMT K CIMWWKOM GonbwuM konebaHusiM cucTemsl,
MexaHu4eckum Bubpaumsm u T. A. Ons CHwkeHus KonebGaHuin MOXHO
oTperynupoBaTb Gornee nnaBHOe HapacTaHWe CKOPOCTU 3rekTpoasurartens,
yBENUUYUB BPEMS pasroHa 1 3ameareHus.

OpgHako B pexume ynpaBrieHMs MO MOMEHTY BpeMsi 3ameafieHus
Heobxogumo yctaHoBuTb Ha 0.00 c, korga TpebyeTcsi ObICTPbIA OTKIMK
MomeHTa. Hanpumep, ons AByx anekTpogsuraTenen, nepemMeLlaowmnx ogHy u
Ty e Harpysky, yctaHoBuTb ans MY BegyLllero anekrpogsuratens — pexvm
ynpaBrieHus No CKopocTu, Anst Begomoro MY pexxum ynpasneHus o MOMEHTY.
Mpy M3MEeHeHWM KPYTALLEro MOMEHTa BeAYyLLEro 3NEKTPOABUIaTeNs KpYTALWMA
MOMEHT BELOMOr0 3feKTpoABUraTens OO/MKEH CUMHXPOHHO MoAcTpamBaTbCs K
BeayLemy. B aTom cnyvae Hy)kKHO yCTaHOBUTb BPEMSI pa3roHa v 3aMefeHus
0.00 c.

myuxuyl o Haseanwe [unana3oH HacTPOMkn 3ason. Usm.
HanbHbIA KOA byHKUMKN 3Hau.
PD-10 BbiGop pexxuma 0: Ynpasnexue no ckopoct | O ]
ynpasnexvs 1: YnpaBneHue no MOMeHTY
no ckopocTu/no
MOMEHTY
PD-11 ~PD-20 Peseps - - #

B napametpe PD-10 BbiGupaetcs pexum ynpaenenus N4Y: ynpasneHue no
CKOPOCTU WNK yNpaBrieHUe Nno MOMEHTY.

Mpynna PE: MapameTpbl kpuBown Al

MapameTpbl rpynnbl PE No3BonsioT HAaCTPOUTL HEMUHENHYIO 3aBUCUMOCTb
Mexdy BXOOHbLIM aHaroroBbiM CUrHanoM (HanpspkeHWe/Tok) U ero LmMdpoBbIM
npeacrTasneHvem B cucteme. JocTynHbl 2 He3aBUCUMbIE KpuBble (kpuBasi 1 1
KpuBas 2), kaxaasi C TPeMsi IMHENHLIMU CerMeHTamm.

¢yHKu_Mo- HasBaHue cyHkummn [inana3oH HacTporkn 3asop. Uam.
HarnbHbIV Kof, 3Hau.
OnsA kpuBown 1.

PE-00 MuHumansHoe -10.00 B ~ PE-02 0.00B o
BXOAHOE HanpsikeHve

PE-01 3HaueHue, -100.0 % ~ 100.0 % 0.0 % u}
COOTBETCTBYIOLLIEE
PE-00

PE-02 HanpsxeHnwue 1-n PE-00 ~ PE-04 3.00B o

TOYKM n3noma

PE-03 3HaueHune B 1-iTouke | -100.0 % ~ 100.0 % 30.0% u}
usroma



PE-04 HanpsixeHue 2-i1 PE-02 ~ PE-06 6.00 B a]
TOYKU U3nIoMa

PE-05 3HaueHue B 2-i Touke | -100.0 % ~ 100.0 % 60.0 % o
uanoma

PE-06 MakcumansHoe PE-04 ~10.00 B 10.00B o
BXOJHOE HanpsbkeHne

PE-07 3HayeHue, -100.0 % ~ 100.0 % 100.0 % o
cooTBeTCTBYylOLLEE
PE-06

Ans kpuBou 2:

PE-08 MunumansHoe -10.00 B ~ PE-10 0.00B =
BXOJHOE HarnpsbkeHne

PE-09 3HaueHve, -100.0 % ~ 100.0 % 0.0 % o
CooTBeTCTBYIOLIEE
PE-08

PE-10 Hanpsixerve 1-i PE-08 ~ PE-12 3.00B o
TOYKM U3noMa

PE-11 B3HaueHune B 1-i Touke | -100.0 % ~ 100.0 % 30.0% o
uanoma

PE-12 HanpsixeHue 2-i PE-10 ~ PE-14 6.00B o
TOYKM U3noMa

PE-13 B3HaueHue B 2-i Touke | -100.0 % ~ 100.0 % 60.0 % o
uanoma

PE-14 MakcymansHoe PE-12 ~10.00 B 10.00B o
BXO[HOE HanpshxeHne

PE-15 3HaueHue, -100.0 % ~ 100.0 % 100.0 % =]
CooTBeTCTBYlOLLIEE
PE-14

[Ons TokoBoro Bxoda (4-20 mA): 1 MA = 0.5 B.
Mpw BbIXOAE 3@ AMANa30H MCMONb3YETCs rPaHNYHOE 3HAYEHME.

wyuxuyl o HassaHnue cyHkuumn [unana3oH HacTpoukun 3asop. WUzm.
HanbHLIV Kog, 3Hau.
PE-24 LleHTp 30HbI -100.0 % ~ 100.0 % 0.0 % o
HEYyBCTBUTENBHOCTN
(Touka dpukcaumm) All
PE-25 LLnpuHa 30HbI 0.0 % ~100.0 % 0.5% o
HEYyBCTBUTENBHOCTM
All
PE-26 LleHTp 30HbI -100.0 % ~ 100.0 % 0.0 % a]
HEYYBCTBUTENBHOCTU
(Touka dpukcaumm) Al2
PE-27 LLnpuHa 30HbI 0.0 % ~100.0 % 0.5% o
HEYyBCTBUTENBLHOCTN
A2
PE-28 ~ PE-29 Peseps - - #
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MapameTpbl peanu3yloT nopaBneHve konebaHui aHanoroBoro curHana
Ha Bxoge Al1 n Al2, duKcupys 3HaYeHne B 3a4aHHON 30He ANst yCTpaHeHUst
KonebaHwin.

Hanpumep, ecnn ycTaHOBUTb 3HAYEHNS:

PE-24 = 50.0 % (ueHTp 30HbI), PE-25 = 1.0 % (LUMpvHa 30HbI),

Torpa 30Ha dumkcaumu: 49.5 % ~ 50.5 %.

Jio6oe 3HayeHne B aTOM AnanasoHe byaeT 3ameHeHo Ha 50.0 %.

Fpynna PF: MapameTpbl npoussoauTens

MapameTpbl rpynnbl PF  npegHasHayeHbl TOMbKO ANs  CEPBUCHOMO
obcnyxmBaHus.

Fpynna AO: HacTpowku anektpoasuraTens 2

DyHKLMO- HazBaHue 3aBop.

o [unana3oH HacTPoOWku WUam.
HanbHbLIU KOO (byHKLlVIVI 3Hau.
A0-00 BbiGop 1: OnekTponsuraterns 1 1 o
anekTpoasuratens 2: OnekTpoasuraTens 2

Korpa Tpebyetcsa nepeknioveHne Mexay ABYMS 3MneKTpoAaBuUratensimu,
3TO MOXHO peanu3oBaTtb Yepe3 napameTtp A0-00 nMbo ¢ NoMoLLb 3agaHus
dyHKUMM 41 Ha MHOrodyHKLUMOHanbLHOM auckpeTHom Bxoae (DI).

Korpa BbibpaH anektpoasuratens 1, rpynnbl Al - A3 HegencTBUTENbHbI.

°y"“”l‘°' HasBaHnue cyHkuumn [inana3oH HacTPoukun 3ason, Uzm.
HanbHbIV koA 3Hau.
A0-01 Pexvm ynpaBnexus 1: BeKTOpHBIVi C 1 o

anekTpofsurateniem 2 | pa3oMKHYTbIM KOHTYPOM
(SVC, 6e3 paTunka obpatHomn
CBA3M)
2: CkansipHbin (U/ff)

[ns BTOpOro anekTpoasuraTenst AOCTYMNHO 2 pexuma ynpasneHus:

1: BekTOopHOE ynpaBrneHue ¢ pa3oMKHYTbIM KOHTYypoMm (SVC).

YnpaBneHue anekTpoasuratenemM ocyllecTensietca 6e3 garyvmka obpaTHom
cBs3N (3HkoAepa). [aHHbIi MeTon NPUMEHUM K TakMM Harpy3kam Kak CTaHKu,
LEHTPUMYTA, BONOYMUIIbHBIE CTAHKU U NUTHEBbLIE MALUMHBI.

MpumeyaHuve: npu BbIbOpe AaHHOIO MeToAa kK NpeobpasoBaTento 4YacToThbl
MOXeT ObITb NOAKIIOYEH TOMbKO OAWH 3MeKTpoaBUraTerb.

2: CkansipHoe ynpaBnenue (U/f).

[aHHbI MeTof mcnonb3yeTcs B BOMNbLIMHCTBE CryvyaeB B BEHTUNATOPHbIX
1 HACOCHbIX MpMBOAAX, a Takke B TeX Criyyasx, rae oguH npeobpasoBarenb
YacTOThbl YNPaBNSeT HECKONBbKMMW 3MeKTpoABUraTeNnsMu.



3asoga.
3Hau.

DYHKUMO-

HAMLHBI KO HaszBaHnue cyHkumm J[imana3oH HacTPOWKKN

A0-02 Bei6op BpemeHun 0: AHanorn4yHo 0 o
pasroHa/3amenneHvst | anekTpoasuratento 1

1: Bpemsi pasroHa/aamennexus 1
2: Bpems pasroHa/3ameaneHnus 2
3: Bpems pasroHa/3ameaneHnus 3
4: Bpems pasroHa/3samegnexus 4

Fpynna Al: MapameTpbl anekTpoaBuratens 2

OnucaHve napamMeTpoB 3TOW rpynnbl aHANOMMYHO NapameTpam epynmsi P4.

‘DyHKLlyI o Hazeanve [nana3oH HacTPounkun 3ason, Usm.
HarnbHbIN Kop, cOyHKUMK 3Hau.

A1-00 WpeHTucukaumus 0: HeT pevctausi 0 o
napameTpoB 1: Cratundyeckas
anekTpoasuratens 2 vnaeHTudmkaums

2: MNonHas AMHaMu4eckas
naeHTudunkaumns

A1-01 HomuHanbHas 0.1 kBT~ 1000. 0 kBT BaBucKT OT | W
MOLLHOCTb mopaenu
anekTpoasurartens 2

A1-02 HomuHanbHoe 1B~15008B 3aBuCUTOT | =
HanpsbkeHne mopaenu
anekTpoasuraTtens 2

A1-03 Yncno nontocos 2~64 3aBucuToT | ®
anekTpogsuratens 2 mogenm

A1-04 HomuHarnbHbIii Tok 0.01 A~600.00 A 3aBucHTOT | =
anekTpogsuUratens 2 mopaenu

A1-05 HomuHanbHas 0.01 Ny ~ P0-14 3aBucuToT | W
yacToTa mopaenu
anekTpoasuratens 2

A1-06 HomuHanbHas 1 06/mMuH ~ 60000 06/MUH 3aBucUTOT | =
CKOPOCTb BpaLLeHUs moaenm
anekTpoasuratens 2

A1-07 Tok xonocToro xoaa 0.01A~P4-04 3aBucKT OT | W
anekTpoasuratens 2 moaenm

A1-08 ConpoTuenexve 0.001 Om ~ 65.535 Om 3aBucuT OT | =
obmoTOK cTaTopa moaenm
anekTpoasuratens 2

A1-09 ConpotueneHue 0.001 Om~ 65.535 Om 3aBucnT OT | =W
oBMoTOK poTopa Mozenv
anekTpoasuratens 2

Al1-10 BaavmHas 0.1 MMH ~ 6553.5 M[H BaBucKT OT | W
VHOYKTUBHOCTb moaenm
anekTpoasuraTens 2

Al-11 MHpyKTMBHOCTL 0.01 MIH ~ 655.35 MI'H 3aBucKT OT | W
paccesiHust mopaenv
anekTpoABuraTens 2
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Al-12

Bpewmsi pasroHa npu
[MHaMNYECKO
(nonHoit)
naeHTudmkaumm

1.0c~6000.0¢c

10.0¢c

Al1-13

Bpewmsi 3ameanenvst
npu AVHaMU4eckomn
(nonHoit)
naeHTUudUKaummn

1.0c~6000.0¢c

100¢c

Al-14

Pe3seps -

Ipynna A2: NMapameTpbl ANSA HACTPOMKM CKansipHoro crnocoba
ynpaBneHus U/f anektpogBuratens 2

OnuvcaHne napameTpoB 3TOW rpynnbl aHANOIMMYHO NapameTpam 2pynrsi P2.
Ecnu napameTpbl He ykasaHbl B 3TOW rpynne, UCMOMb3yOTCA HacCTPOWKU
napamMmeTpoB W3 rpynnbl 2.

DyHKUMO- HasBanue .
. [Anana3oH HacTpPonkn 3aBoa. 3Hau. WUam.
HamnbHbIV KOA, OyHKLMK

A2-00 MoBblwexne 0.0 %~ 30.0 % 0.0% o

KpyTSLLEro MoMeHTa (aBTOMaTUuECKast
HacTpoika)

A2-01 KoadpdpumupeHt 0~ 100 BasucuT ot o
nopasneHns mopaenm
xone6aHuii npu
cKansipHOM
ynpaBneHumn

Ipynna A3: MapameTpbl ANA HACTPOMKU BEKTOPHOIO cnocoba
ynpaBneHusa SVC anektpoaBuratens 2

OnucaHvie napameTpoOB 3TOW rPynMbl aHANOrMYHO NapameTpam 2pynnsi P3.

myHK"'L" o HasBaHue dyHKuumn [unana3oH HacTPoukun 3asoa, WUzm.
HanbHbIV KoA, 3Hau.

A3-00 YacTtota nepeknioyeHns 1 0.00 Ny ~ A3-02 5.00 My o

A3-02 YacTtota nepeknioveHus 2 A3-00 ~ A0-14 10.00 'y a]

A3-04 KoadhcpmumeHt 0.1~10.0 4.0 o
NPOMNOPLIMOHANBHOCTN
KOHTypa ckopocTu 1

A3-05 Bpems nHTerpupoBaHust 0.01c~10.00¢c 0.50c o
KOHTypa ckopoctu 1

A3-06 KoadpdpmumeHt 0.1~10.0 20 o
NpPOMOpLIMOHANLHOMO
YBEMNMYEHNS KOHTypa
cKopocTn 2

A3-07 Bpems nHTerpmpoBaHusi 0.01c~10.00¢c 1.00¢c o
OTKITOHEHMI KOHTYpa
cKopocTn 2
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A3-08 BbIGOp MHTErpanbHbIx 0: MonHoe 0 []
CBOWCTB KOHTYpa MHTerpupoBaHue npu
CcKOpoCTU pasroHe/TopMOXeHUN
1: CenektusHoe
MHTErpupoBaHxue npu
pasroHe/TOpMOXeHWUN
A3-11 MponopuvoHanbHbIi 0 ~ 30000 2000 o
KO3(h(PULIMEHT yCuneHns
MOMEHTa KOHTYypa Toka, KP
A3-12 KoachcpmumeHT 0 ~ 30000 1300 o
VHTErpUpOBaHNA MOMeEHTa
KOHTypa ToKa, Kl
A3-13 MponopumnoHaneHbIn 0 ~ 30000 2200 o
KoathpuLmeHT
BO36Y>KOEHWS KOHTYpa
Toka, KP
A3-14 KoadhcpmumeHt 0 ~ 30000 1300 o
VHTErpUpoBaHus
BO36Y>KOEHWS KOHTYpa
ToKa, Kl
A3-15 Koadpcpmumert 0~ 200 0 o
nepeBo36yXaeHNs!
A3-16 Koppekuusi MomeHTa npu 50 % ~ 200 % 100 % o
BEKTOPHOM ynpaBneHum
A3-17 KoadhdpmumeHT 50 % ~ 200 % 100 % o
KOMMEHCALUMMN  CKOMbXEHUS!
A3-18 Bpems punbTpoBaHus 0.000 c~1.000 ¢ 0.015¢ o
obpaTHol CBSI3W Mo
CKOpOCTY
A3-19 Bpems punbTpoBaHus 0.000c~1.000c 0.00¢c a
BbIXOAHOTO cUrHana
KOHTYpa CKOpOCT
A3-20 WcTounuk 3apanus 0: Uncpposoii curHan B 0 o
MaKcUMarnbHOro MomeHTa | napametpe A3-21
ANA pexvma ynpasnenns | 1: AHanoroBbiii Bxog All
Mo CKOpoCcTw 2: AHarnoroBblvi Bxog Al2
3: MpoTokon cBsA3n
Modbus RTU
4: BbICOKOYaCTOTHbIN
VMMNYnbCHBIV BXxog HDI
A3-21 OrpaHuyeHne MomeHTa 0.0% ~200.0 % 150.0 % o
[Ansi pexvMa  yrnpasreHus
no CKOpocTn
A3-22 WcTounnk 3apannsa 0: Lindbposoi curHan B 0 o
MaKcuMarnbHOro napameTtpe A3-23
TOPMO3HOrO MOMEHTa Ans 1: AHanoroBblIi BxoA All
pexvma ynpasneHus no 2: Anarnorosebiii Bxog Al2
CKOpPOCTUN 3: MpoTokon cBsA3n
Modbus RTU
4: BbICOKOYaCTOTHbIN
VMMMYnbCHBIA BXxog HDI
A3-23 OrpaHuyervie 0.0% ~200.0 % 150.0 % o
TOPMO3HOrO MOMEHTa
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ANS pexuma
ynpaeneHus no
CKOPOCTH

Fpynna BO: CuctemMHble napaMmeTpbl

MapameTpbl AaHHON rpynnbl yNPaBnsioT OOLLMMK CUCTEMHBIMU YHKLIMSMU
npeobpasoBaTens, TakKMMM Kak 3aljuTa HacTpoek u BblOop oToGpakaemon
MHopmaLmn.

®DyHKUMO- o 3aBop.
YHKUY HasBaHune cyHkummn [nana3oH HacTpPonkn A U3m.
HanbHbIV Koa, 3Hau.
B0-00 3anpeT nsmeHeHus 0: 3anpert oTktoYeH 0 o
napameTpos 1: Pa3peLUeHo TomNbKo YTeHne

0: 3anpeT OTKNIOYEH.

Bce napameTpbl MOXHO 1 npocMaTpuBaTb, U U3MEHHATb.

1: Pa3pelueHo TONbKO YTeHue.

Bce napameTpebl, kpome camoro B0O-00, MOXHO TOnbko npocMaTpuBaTh. Mx
N3MEeHeHMe CTaHOBUTCSt HEBO3MOXHbIM. OTa (pyHKUMS 3aLumLLaeT HaCTPOWKN OT
HECaHKLMOHMPOBAHHOIO MMM OWMGOYHOrO WM3MEHEHWUSI MOCMEe 3aBepLUeHus]
Hanagkw.

DYHKUMO- o 3asoga.
y! "lv HasBaHnue cyHkuumn [inana3oH HacTPoukun A Uam.
HanbHbIN Kop, 3Hau.
B0-01~ B0-02 Peseps - - #
B0-03 OtobpaxeHue 0: Het pencteus 1 o
Nosib30BaTENbCKOMO 1: BrrtoyeHve
MEHIO U MeHIo nonb30BaTeNbCKOro MeHto
M3MEHEHHbIX 1 MEHIO U3MEHEHHbIX
napameTpoB napameTpos

B napameTtpe BO0-03 Bkmno4aeTcs BO3MOXHOCTb OTOOpaXeHUs MEHH
nonb30BaTens U MEHI0 U3MEHEHHbIX NapaMeTpoB (cm. anasy 6.1)

¢yHKu_Mo- HasBaHue cyHkummn [inana3oH HacTporkn 3asop. Uam.
HarnbHbIV Kof, 3Hau.
B0-04 WHpukaums 3agaHHom 0: BbixogHas YactoTta 0 u]
4acToTbl 1: 3agaHHas vactota

MapameTp onpegensieT, Kakoe 3Ha4YeHWe 4acToTbl OTODpakaeTcs Ha
OCHOBHOM JVCNJIEE B PEXMME BEKTOPHOIO yrpaBIeHus.

0: BbixogHas yacTtoTa.

Ha gucnnee otoGpaxaeTtcsi peanbHasi, BbIXO4Hasi YacToTa, NnogaBaemas Ha
nBurarterns.

1: 3agaHHas yacToTa.

Ha gucnnee otobpaxkaeTcst 3Ha4eHUe 4acToTbl, 3a4aHHOE Nosib3oBaTeNeM
(c KHOMOK, NOTEHLMOMETpa Unu No CeTH), HE3aBUCUMO OT TEKYLLIEeN BbIXOOHOMN
4acToThbl.



DyHKLMO- 3aBoa.

HanbHBIA KoA, HasBaHue cyHkummn [inana3oH HacTPOMKU aHau, Usm.
B0-05 WHankauus npu 0: 3agaHHoe 3HaveHve 0 o
perynuposke (BBEPX/ | 1: TekyLuee BbixogHoe
BHWM3) 3HaveHve

OTobpaxeHne npu Koppekuun 4acToTbl. [MapameTp onpefgensieT, kakoe
3HauveHne oTobpaxaeTcs Ha Aucrniee BO BPeMs KOPPEKTUPOBKM 4acToThl C
nomouypbto knaemw BBEPX (A) n BHU3 (V) (unu BpalieHve noTeHUMomeTpa).

0: 3apaHHOe 3HaveHue

Bo Bpems HaxaTusa knaeuw (BpalleHWs MOTEHUMOMETpa) Ha aucnnee
oTobpaxaeTcs HOBOe yCTaHaBNMMBaeMoe 3Ha4YeHue YacToThbl.

1: Tekywee BbIXoAHOE 3Ha4YeHne

Bo Bpems HaxaTusa knasuL (MK BpaLLeHne NoTeHUMoMeTpa) Ha aucnnee
npopomkaeT oTobpaxaTbCA Tekylas BbIXOAHas 4actota (Mnu  Apyron
OTCNexuBaeMbll napameTp), 3afaHHOe 3HayeHue u3MeHseTcA B (POHOBOM
pexvme.

Mpynna B1: Nonb3oBaTenbckue pyHKLMOHaNbHbIE KOAbI

lMpeobpasoBatens  4acToTbl  NpedocTaBnsieT  nomnb3oBaTento 31
HacTpamBaeMbIii (PYHKLMOHAMbHBIV KoA. OTO MO3BOMSAET co3aaTh NepcoHanbHoe
MeHIo ANns BbICTporo foctyna k Haubonee YacTo UCNONb3YEMbIM UM BAXKHbIM
napameTpam A UX NPOCMOTpa U U3MEHEHWS.

lMocne HacTpovikn kogoB B rpynne B1, OHW CTaHOBSATCA AOCTYMHbI B
cneuvanbHOM Nonb3oBaTenbCkoM MeHto. [ina Gonee nogpobHoro onucaHusi
Nornb30BaTENbCKOro MeHIo — CM. 2r7asy 6.1.

Kaxgbin napametp ot B1-01 go B1-31 gaBnsercsa «spnbikoM», KOTOPbIN
ccbinaeTcst Ha nobon apyron yHKLUMOHAnNbHbIN Kog, npeobpasoBartens.

CumBon u B Hayane (Hanpumep, uP0-03) yka3biBaeT, 4TO 3TO
nonb3oBarenbckasi ccbinka. OcTtanbHasi yactb koga (Hanpumep, P0-03)
yKa3blBaeT Ha LieneBol napameTp, KOTopbl ByaeT oTKpbiBaTbCA Mpu Bblibope
3TOro MyHKTa B NONb30BATENBCKOM MEHIO.

3HayeHne uP0-00 o3Ha4aeT, YTO AAHHBIN «CMOT» MYCT U HEe CChINaeTcs Hu
Ha kakol napamertp.

¢yHKuy|o- HasBaHue cyHkuumn [inana3oH HacTporkun 3ason. Uam.
HanbHbIW Kop, 3Hau.
B1-00 C6poc HacTpoek 0: HeaktvBHa 0 o
rpynnel B1 1: OuncTuTh TEKyLLME

3HaYeHus

0: HeakTnBHa

dyHKUMSA cOpoca OTKMHYeHa.

1: OYMCTUTBb TeKyLuue 3Ha4YeHuA

Mpwn ycTaHoBKe 3HayeHus 1 Bce nonb3oBaTenbckue kogel B1-01 ~ B1-31

OyayT copoleHbl B 3Ha4yeHne uP0-00 (4To o3HadvaeT «mycTo»). Mocne cbpoca
Monb30BaTeNbCKOE MEHIO CTAHET HEAKTUBHBIM.



CTaHaapTHble 3aBOACKME HACTPOMKM NOSb30BaTENbCKMX KOAOB MOTyT GbiTb
BOCCTaHOBEHbI C NOMOLLbIO NapameTpa P0-28.

Ha‘:z::‘;:on HasBanue cyHkummn [inana3oH HacTpoWku 3::::' U3m.
B1-01 Kop nonb3oBatens 1 uP0-00 ~ uU1-xx uP0-03 o
B1-02 Kop nonb3osatens 2 uP0-00 ~ uU1-xx uP0-04 o
B1-03 Kop nonb3oBatens 3 uP0-00 ~ uU1-xx uP0-06 o
B1-04 Kop nonb3osatens 4 uP0-00 ~ uU1-xx uP0-23 o
B1-05 Kog nonb3oBatens 5 uP0-00 ~ uU1-xx uP0-24 o
B1-06 Kop nonb3osatens 6 uP0-00 ~ uU1-xx uP4-00 o
B1-07 Kop nonb3osartens 7 uP0-00 ~ uU1-xx uP4-01 [a}
B1-08 Kop nonbsosatens 8 uP0-00 ~ uU1-xx uP4-02 o
B1-09 Kop nonb3osartens 9 uP0-00 ~ uU1-xx uP4-04 [a}
B1-10 Kop nonb3osatens 10 | uP0-00 ~ uUl-xx uP4-05 o
B1-11 Kop nonb3osatens 11 | uP0-00 ~ uUl-xx uP4-06 o
B1-12 Koa nonb3osatenst 12 | uP0-00 ~ uU1-xx uP4-12 [a}
B1-13 Kop nonb3osatensi 13 | uP0-00 ~ uUl-xx uP4-13 o
B1-14 Kop nonb3osatenst 14 | uP0-00 ~ uU1-xx uP5-00 [a}
B1-15 Kop nonb3osatens 15 | uP0-00 ~ uU1-xx uP5-01 o
B1-16 Kop nonb3oBatenst 16 | uP0-00 ~ uU1-xx uP5-02 [a}
B1-17 Koa nonb3soeatens 17 | uP0-00 ~ uU1-xx uP6-00 o
B1-18 Kop nonb3oBatens 18 | uP0-00 ~ uU1-xx uP6-01 [a}
B1-19 Kopg nonb3sosatens 19 | uP0-00 ~ uUl-xx uP0-00 o
B1-20 Kop nonb3osatens 20 | uP0-00 ~ uU1-xx uP0-00 [a}
B1-21 Kopg nonb3osatens 21 | uP0-00 ~ uUl-xx uP0-00 o
B1-22 Koa nonb3oBatenst 22 | uP0-00 ~ uUl1-xx uP0-00 [a}
B1-23 Koa nonb3oBatenst 23 | uP0-00 ~ uU1-xx uP0-00 [a}
B1-24 Kopg nonb3sosatens 24 | uP0-00 ~ uU1-xx uP0-00 o
B1-25 Kopg nonb3sosatens 25 | uP0-00 ~ uU1-xx uP0-00 o
B1-26 Kopg nonb3osatens 26 | uP0-00 ~ uU1-xx uP0-00 o
B1-27 Kop nonb3osatenst 27 | uP0-00 ~ uUl-xx uP0-00 [a}
B1-28 Kopg nonb3oBatens 28 | uP0-00 ~ uU1-xx uP0-00 o
B1-29 Kop nonb3oeatenst 29 | uP0-00 ~ uUl-xx uP0-00 o
B1-30 Kop nonb3osatens 30 | uP0-00 ~ uU1-xx uP0-00 o
B1-31 Kop nonb3oeatenst 31 | uP0-00 ~ uUl-xx uP0-00 o

Hanpumep, 4tobbl 6bicTpo nonyvaTb AocTyn k napameTpy P4-02 yepes
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nonb3oBaTenbCkoe MeHI, Heobxoaumo B koA B1-08 yctaHoBUTH 3HauveHue
uP4-02. Tenepb Npu BxoAde B NOMb30BaTENIbCKOE MEHIO 1 Bbibope nyHkTa 08,
nonb3oBatens ByaeT nepeHanpasneH HeNnocpeacTBEHHO k NapameTpy P4-02.

Fpynna B2: MapameTpbl onTMMM3aLuuu ynpaBrieHUs

MapameTpbl AaHHOW rpynnbl NO3BOJIAKOT TOHKO HACTPOUTb anlroputMbl
paﬁOTbI npeoGpasoBaTenﬂ ana onTuMusauun  XapakTepucTtuk BbIXOOAHOro
Hanpsa>XeHna U ToKa, CHXXEeHUA NoTepb U YPOBHA WyMa ABuratend.

¢yuxuy|o» HasBaHune dyHkummn [nana3oH HacTPounkun 3asop. U3m.
HalnbHbIN KO4 3Hau.
B2-00 Komnexcauus 0: OTKntoveHa 1 o
«MEpPTBOrO BPEMEHN» 1: BxntoyeHa

KomneHcauusa BpemeHu BoikntoveHus IGBT.

0: OTKnoveHa

KomneHcauusi He npousBoguTcs. MoXeT NpyBECTU K UCKaXeHWUo hopMbl
BbIXOAHOIO HaMNpshXeHWs U ToKa.

1: BknoyeHa

lMpeobpa3oBaTenb aBTOMaTM4ECKUM KOMMEHCUMPYET «MEpPTBOE BPEMS,
Heobxogumoe ans 6esonacHoro nepeknoydeHusa |IGBT- TpaH3ancTopoB. 370
obecneyvBaeT 6onee TOYHYO M YUCTYO (POPMY BbIXOAHOIO HaMpPsPKEHUs,
CHWXKaeT rapMOHVKM U HarpeB ABuraTens.

CDyHKule- HasBaHnue cyHkuumn [inana3oH HacTpoukun 3ason. Uam.
HanbHbIW Kop, 3Hau.
B2-01 MeTog WM 0: ACYHXPOHHast MoaynsALms 0 o

1: CUHXPOHHas MogynsLms

MapameTp BbIGMpaeT anroputm dopmmpoBanus LUNM-curHana.

0: AcMHXpOHHasa moaynaALus

TpebyeTcs ans GonblUMHCTBA NpUMEHeHW. YacToTa Hecylero curHana
noctosiHHa. JTOT MeTog obecneyvBaeT nydllee KayecTBO BbIXOAHOMO
HanpspKeHWst 1 ToKa Ha HM3KMX YactoTax (06blYHO Huke 85 ).

1: CMHXpPOHHas MoAynAuusa

YactoTa Hecyllero curHana U3MeHsieTCs NIMHENHO BMeCTe C BbIXOZHON
YacToTow npeobpasoBaTens.

O pekTMBHA Ha BLICOKMX YacToTax (Bbille 85 y). MoxeT yny4ymTb hopmy
BbIXOJHOTO HanpshKeHUs WU CHW3WTb MNOTepU Ha MepekrloYeHre B ITOM
ananasoHe.

Pa6oTtaeT Tonbko B pexume yrnpasnenuns U/f (ckanspHbii).

myuxuylo- HasaHnune cyHkummn [inana3oH HacTporkun 3asop. Usm.
HanbHbIN Kof 3Hau.
B2-02 BbiGop pexvima 0: 7-CermMeHTHbIN 0 o
mMoaynauum 1: ABTonepekntoyeHue 7/5
(7-cermeHTHbIN/ CerMeHToB

5-CerMeHTHbIN)



0: 7-cermMeHTHbIN

Mcnonb3yeTcsa HenpepbiBHast 7-CErMeHTHas MoaynsaLms.

MeHbLuasa nynbcauusi BbIXOAHOrO Toka, 6onee nnaBHas paboTa gsurartens,
HO 6GonbLUVe NoTepu Ha NepekrioyYeHe B CUMOBbLIX KMtoyax npeobpasoBarens,
YTO MOXET NPUBECTU K €r0 NOBbILUEHHOMY HarpeBy.

1: ABTOnepekntoyeHue 7/5 cermeHToB

MpeobpasoBaTenb aBTOMaTUYECKM NEPEKOYaeTCst Mexay 7-CEerMeHTHbIM
N 5-CErMeHTHbIM pexrMamu B 3aBUCUMOCTH OT YCIOBUI paboThbl.

MeHbLUMe NoTepu Ha nepeknoyeHre, noeblieHne obwero KO cuctems,
HO yBENMYeHHasi Mynbcaumsl TOKa, YTO MOXET MPUBECTU K NOBbILLEHHOMY LLYMY
1 HarpeBy ABuratensi.

Heobxoammo ucnonb3oBaTb pexum O Ansi NPUMEHEHWI, rae KpUTUYECKH
Ba)XHa NMaBHOCTb X04a M HU3KWI ypOBEeHb Lyma. A pexum 1 - Ans CHUXKeHNs
HarpeBa npeobpasoBaTtensi, OCOGEHHO B BEHTUNATOpPax M Hacocax, rge
He3HauMTenbHoe yBenuyeHue Wyma asuraTens 4onycTuMo.

®yHKLl}40- HasBaHnue cyHkummn [unana3oH HacTPoWku 3asop, WUzm.
HamnbHbIV KOA, 3Hau.
B2-03 OrpaHuyeHve Toka 0: OTknoYeHo 1 o
(CBC) 1: BkntoyeHo

BkntoyaeT unu oTknoyaeT dyHKkumMo BbicTporo orpaHuyeHuns Toka (CBC-
Current Bypass Control) ana npegoTBpalleHnsi aBapuiiHbIX OCTaHOBOK MO
neperpyske.

0: OTKNOYEeHO

DyYHKUMA OrpaHUYeHns Toka HeakTuMBHa. [Mpu OOCTUMXEHUM TOKOM mopora
cpabaTbiBaHMs 3awuTbl nNpeobpa3oBaTenb BbAACT aBapUVHBIA CUrHan wu
OCTaHOBWUTCSI.

1: BknroyeHo

Mpy peskom Bo3pacTaHWy Toka [0 OMacHOro YpPOBHs NpeoGpa3oBaTeslb He
OCTaHaBIMBAETCs, a MIHOBEHHO CHWXAEeT BbIXOAHYIO 4acToTy, 4TOGbI
OrpaHUYUTL TOK U 06ecneynTb HenpepbiBHY paboTy Ges3 npepbiBaHus. JTO
NO3BOMSAET CUCTEME CMPaBMSTLCA C KPaTKOBPEMEHHbIMM  Meperpy3kamu
(Hanpvvep, Npy 3aKNUHUBaHWUK HAacoca Unu pe3koM yaape B KOHBENepe).

Ecnn dyHKumMa orpaHndeHus Toka cpabaTbiBaeT AnuTenbHoe
BpeMsi, 3TO O3HayaeT, 4TO npeobpas3oBaTenb WM [ABuraTenb
paboTaloT B pexume HeJOMyCTUMOW neperpy3ku. B Takon cutyauum
npeobpa3oBaTtenb, B KOHUE KOHLUOB, Bblgact asapuio Err33
(Meperpyska no TOKy), ykasbiBalLyld Ha TO, YTO Harpyska
npeBbIlLaeT HOMWHamnbHble BO3MOXHOCTM npuBoga, W pabota
[OMMKHa BbITb OCTaHOBMEHA ANS MPOBEPKN CUCTEMBI.



¢yHKu_Mo- HasBaHue cyHkummn ﬂuana:s*_ou 3aBopa. 3Hau. Uam.
HarnbHbIV koA, HaCcTpPOWKK
B2-04 YpoBeHb BKMIOYEHUS 330.0B~1200.0B 360.0B o
TOPMO3HOTO (ans knacca 230 B)
pesuctopa 690.0B

(ans knacca 400 B)

Mpu HanMyYMM TOPMO3HOrO Pe3ncTopa 1 NPEBbILLEHUN HANPSXKEHWS B 3BEHE
MOCTOSIHHOTO TOKa 3HaueHusi, 3agaHHoro B B2-04, npeobpasoBatenb HayHeT
paccevBaTb U3OLITOYHYIO AHEPTUIO TOPMOXEHNS Yepes 3TOT Pe3ncTop.

OTO npepoTBpallaeT BO3HWKHOBEHWE aBapuu MO MNepeHanpsikeHuio npu
TOpPMOXeHun ABuraTtenst unun pabote Ha crnycke.

DyHKUMO-

HaNbHBI KOZ HasBaHnue cyHkuumn [lnana3oH HacTpouku 3aBoa. 3Hau. Usm.
B2-05 YpoBeHb 150.0 B~ 500.0 B 200.0 B (ans o
HeJoCTaTo4HOro knacca 230 B)
HanpsbkeHma 350.0 B (ans

knacca 400 B)

Ecnn Bo Bpemsi paboTbl npeobpa3oBaTens HanpskeHue B 3BeHe
MOCTOSIHHOrO TOKa NajaeT Hwxke 3HaveHuns B2-05, npeobpasosBatens BbigacTt
aBapwto Err12 (HepgoctatouHoe HanpsikeHue).

Cnocob cbpoca aToi aBapuvM MOXHO BblOpaTb C MOMOLLBI NapameTpa
P9-17.

DyHKUMO-

o 3asoga.
HaNbHBLI KOA Hassanue cyHkumnn [nana3zoH HacTPOIKN Sy Wam.
B2-06 YpoBeHb criyqanHomn 0~6 0 o
M

YcraHaBnmBaet rnyouHy Moaynauum Ans cry4yanHoro U3MeHeHUs 4acToTbl
LM,

PyHKUMSA aKTMBHA TombKo B pexume U/f ynpaenexus.

CnyyanHasi WM nos3BonsieT CMsIrYMTb MOHOTOHHbIA LYyM paboThbl
ABWraTensi U CHU3UTb YPOBEHb UCXOASALLMX NEKTPOMAarHUTHbIX MOMEX.

3HaveHue 0 o3HayaeT, YTo PyHKUMA OTKMoYEHa. YeM Boille 3Ha4eHne (oT
1 oo 6), Tem 6onee BbipaXXeHHbIM ByaeT adpdekT.

DyHKUMO-

o 3aBog.
HanbHBIA Kog, HasBaHue cyHkummn [inana3oH HacTporkn aHau, Uam.
B2-07 Pexwvm Ha HyneBon 0: bes Toka 0 o
CKOpPOCTU 1: HopmanbHas paboTa
2: TopMOXEHME NOCTOSHHLIM
TOKOM
B2-08 ~ B2-15 Peseps - - #

0: Bes Toka
MpeobpasoBaTtenb NOMHOCTbIO OTKMIOYAET BLIXOAHOE HaMNpsXKEHNE U TOK Ha



Asvratens. [ipuratens BpawaeTcs no MHepLmn.

1: HopmanbHas paboTta

MNpeobpasoBaTtent npogomkaet pabortatb, NogdepxusBas Ha Asurartene
HanpskeHne, cooTeeTcTBylowlee O U (HanmpshkeHue  KOMMeHcauum
CKOMbXEeHWs). JTO MO3BONSET MrHOBEHHO HayaTb Pa3roH Mpu MOSBNEHWU
KomaHabl «ITycky».

2: TopMOXeHMe NOCTOAHHbLIM TOKOM

MNpeobpasoBaTent NogaeT Ha ABMratenb NOCTOSAHHBIN TOK ANS ero 6bIcTpon
OCTa@HOBKM W yAepXaHWs B HEMOABMXHOM COCTosHMM. BenuumHa Toka
TOpMOXeHuWs 3agaeTtcs napameTpom P1-16.

Fpynna B3: Kanub6poBka aHanoroBbix BXoA40B/BbIXOA0B

HaHHble napameTpbl Obinmu oTkanmMbpoBaHbl Ha 3aBopge. [loBTopHas
KanMbpoBka nonb3oBaTenem TpebyeTca TONMbKO B Cryyae 3aMeTHbIX
pacxoxgeHun. [lpu cbpoce K 3aBOACKMM HACTpOWKaMm 3HaYeHusi 3TUx
napameTpoB 6yQyT BOCCTAHOBIEHbI.

waKuV"o_ HasBaHnue cyHkummn [unana3oH HacTPoWku 3asoa, WUam.
HamnbHbIV KOA, 3Hau.
B3-00 BapaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHve 1 (All)
B3-01 M3mepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (All)
B3-02 3agaHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (All)
B3-03 M3mepeHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (All)
B3-04 BagaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (Al2)
B3-05 WM3vepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHune 1 (Al2)
B3-06 BagaHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (Al2)
B3-07 WM3vepeHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (Al2)
B3-07 ~ B3-11 Peseps - - #

WHCTpyKums no kanmbposke (Ha npumepe All).

1. MNopaTtb Ha knemmy All cTabunbHoe HanpsixeHue (Hanpumep, ~ 3 B).

2. V3mMepuTb 3TO HanpskeHue Ha knemme MynbtumeTpom. lMNonyyeHHoe
3HayeHwve (Hanpumep, 3.05 B) BBecTn B napametp B3-01.

3. TNepentu B rpynny moHuTopuHra U1-19 n 3anmcaTb 3Ha4yeHue, KoTopoe
oTobpaxaeT npeobpasoBartens (Hanpumep, 2.98 B). 310 3HayeHue BBeCTU B
napametp B3-00.



4. Tlopatb Ha All gpyroe HanpsixeHue (Hanpumep, ~ 8 B).

5. TlosTopuTb warn 2 n 3: M3MepeHHoe MyNbTUMETPOM 3HaveHune
(Hanpumep, 8.02 B) BBectu B B3-03, a 3HayeHne ¢ U1-19 (Hanpumep, 7.95 B)
BBecTn B B3-02.

Mocne BBOAa ABYX Map 3HavyeHun npeobpasoBaTeflb aBTOMAaTUYECKU
paccunTaeT u NPUMEHUT NonpaBoYHble koadduumeHTsl Ana Al1.

AHanornyHasi npouegypa nposoguTcst Ans kanubpoeku Bxoga Al2 ¢
ncnonb3oBaHvem napametpos B3-04 - B3-07.

DyHKUMO- o 3aBog.
HanLHBI KOg HasBaHue cyHkummn [inana3oH HacTporku aHau. WUam.
B3-12 3apaHHoe -9.999 B ~10.000 B 3.000B u]
HanpsbkeHue 1 (AO1)
B3-13 M3mepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (AO1)
B3-14 BapaHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (AOL)
B3-15 M3mepeHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (AO1)
B3-16 BapaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (AO2)
B3-17 M3amepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbxeHune 1 (AO02)
B3-18 BagaHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (AO2)
B3-19 W3amepeHHoe -9.999 B ~10.000 B 8.000 B o
HanpsbxeHune 2 (AO2)
B3-20 ~B3--31 | Peseps - - #

MHcTpykuusi no kanwbposke (Ha npumepe AO1L).

6. Yb6eauTbcs, 4To aHanorosbiv Beixog AO1 CKOHGUIypupoBaH Ha BbIBO/,
Tpebyemoro curHana (Hanpumep, BbixogHas 4acToTa). [lpeobpasoBatens
OOIMKEH HaxoauTbCs B pexume paboTbl, npu KOoTopom Ha Bbixoge AO1
NpUCYTCTBYET HanpsixeHue.

7. [obutbcsa Takoro pexuma paboTbl, YTOObI B NapaMeTpe MOHUTOPYHIa
U1-37 (Uenesoe HanpspkeHne AO1) oToGpaxanocb 3HaueHue, 6nuskoe K
nepBoMy kanumbpoBo4YHOMY HanpsbkeHuo (Hanpumep,  3.000 B). 310
«3apgaHHoe HanpsbkeHue 1». BBecTn 310 3HaveHune B napameTp B3-12.

8. V3mMepuTb peanbHOe HampshkeHUe Ha KneMmax aHaroroBoro BbIXoAa
AO1 c nomoubto MynbTumMeTpa. NMonyvyeHHoe 3HadeHue (Hanpumep, 2.95 B)
BBeauTe B napameTp B3-13 kak «/3MepeHHOe HanpshkeHue 1».

9. U3meHuTb pexum paboTbl npeobpasoBaTtens Tak, Y4TOObl 3HaYeHUe
B U1-37 ctano 6nu1sko ko BTOPOMY kanmbpoBOYHOMY HanpsiKeHUIO (HanpuMmep,
8.000 B). 310 «3apaHHoe HanpsixkeHne 2». BeeguTe ero B napameTtp B3-14.

10. CHoBa wu3MepbTe peanbHoe HanpsbkeHne Ha knemme AOL



MynbTuMeTpoM. [lonyyeHHoe 3HayeHuwe (Hanpumep, 7.90 B) BBeauTe B
napameTp B3-15 kak «/3mepeHHOe HanpshkeHne 2».
Mocrne BBOJa ABYX Map 3HaveHWn npeobpasoBaTenb aBTOMAaTUYECKU
paccunTaeT 1 NPUMEHUT NonpaBoYHble koadduumeHTsl And AO1.
AHanornyHasi npouegypa npoBoauTcs Ans kanubposku Bbixoga AO2 ¢
ncnonb3oBaHneM napameTpoB B3-16 ~ B3-19 n koHTpons 3HayeHust B U1-38.

Fpynna B4: NMapameTpbl ynpaBneHusi «Begywun-Begombin» (Master-
Slave)

YnpaBneHue no cxeme «Bepywmn-Begombiny no3BomnsieT OpraHu3oBaTb
obMeH AaHHbIMK Mexay AByMsl unu 6onee npeobpa3oBaTensiMu Yyepes npsMyto
CBSA3b, YTOObI JOCTUYDL CUHXPOHM3ALMM CKOPOCTU UNn GanaHca TOKOB Mexay
HeckonbkuMu npveogamu. Neped MCnonb3oBaHWEM HeOBXOOMMO KOPPEKTHO
HaCTPOUTb Fpynny NapameTpoB KOMMYHUKALMOHHOIO npoTokona P8.

. Mepepn 3anyckom cuctembl yoeamTech, YTo hakTUYeckne HanpasrneHus
BpalleHusi ABuraTenei BeayLlero u Begomoro npeobpasoBartenen coBnagator.
Mpy HecoBnageHUM M3MEHWUTE HanpaBrieHue C nomolyblo napameTpa P0-13
UV NOMEHsINTe MecTaMu Age a3kl Ha ABuraTene.

. OcHOBHOW CMnoco®: BeaylMin B peXuMe BEKTOPHOrO YMnpaBrieHus,
BEAOMbI/ — B PEXMME BEKTOPHOrO yrpaBIieHus C peryrnmpoBaHMeEM MOMEHTA.
TpebyeTca Ans 60MNbLWMHCTBA NPUMEHEHWIA.

. AnbTepHaTUBHbIA CNOCO6: ecnu 1 BeayLwuii, 1 BEAOMbIA paboTaloT B
U/f pexxvme, He06X0AUMO NPaBUNBLHO HACTPOUTL NageHne HanpsxkeHus (P7-18)
Ans 6anaHcUpoBKM TOKOB.

. Ecnu Ha Begywem B4-02 = 0, Bpemsi pa3roHa 1 3ameaneHns Be4oMoro
[OOIMKHO BbITb YyCTaHOBMNEHO paBHbIM 0.

. Ecnwu Ha Begywem B4-02 = 1, Bpemsi pa3roHa 1 3amefneHust BEAOMOro
[OOIMKHO coBnafaTb C BpeMEHEM BeyLLEro.

. B opHoi cucteme MoxeT ObiTb  TONMbKO OAMH  BeayLuin
npeobpasoBaTernb, HO HECKOMNBLKO BEAOMbIX.

. Mpn ucnonb3oBavun ceBasm RS-485 ans ynpasnenusa «Bepywnin-
Bepomeiii» npeobpasoBatenu He MOryT O4HOBPEMEHHO HOpPMarbHO o6LaTbes
C BHeLWHUM ycTpoicTBoM BepxHero yposHsi (MJIK, HMI) no Ttomy e
nHTEpdeicy. 3To BbI30BET c6oM B paboTe cuctemsl.

¢yHKuy|o- HasBaHnue cyHkuumn [inana3oH HacTporkun 3ason. Uam.
HanbHbIN Kop, 3Hau.
B4-00 AkTuBaUMA pexuma 0: OTknto4eHo 0 ]
“Bepywuwmin-Begombii” 1: BknoyeHo

0: OTKntoYEeHo.

DyHKUMSA ynpaBneHnsi «Begylwimn-Begomblny HeakTMBHa.

1: BknroyeHo.

AKTUBUPYET pexum yrnpaeneHuns «Beaywmiti-Begomeiin». MpeobpasosaTernb
6yneT paboTtaTb B COOTBETCTBMU C BbIGpaHHON poribio B napameTpe B4-01.



DYHKUMO- 3aBop.

HanbHBIA KOA, HasBaHue cyHkummn [inana3oH HacTporkun aHau. U3m.
B4-01 Ponb yctpoiictBa 0: Begywwii 0 ]
1: Begombin

0: Bepywmn.

MpeobpasoBaTent 3agaeT CKOPOCTb UMM MOMEHT ANs BCew cuctembl. OH
oTnpaenseT KOMaHAbl BeAOMbIM NpeobpasoBaTensm.

1: BegomMbiin.

MpeobpasosaTent nonyyaeT KOMaHAb! OT BeAdyLlero npeobpasosatens n
crnegyeT UM AnsA NoaaepXaHust CUHXPOHM3auun unu 6anaxca.

DYHKUMO- 3aBop.

HanbHLIA KOAL HasBaHue cyHkummn [nana3oH HacTPonkn aHau, U3m.

B4-02 Mepenasaemas 0: BbixogHas yactota 0 ]
BeAyLUMM YacToTa 1: 3agaHHas Yactota

B4-03 Bbi60op komaHAab! 0: He cneposarth (He3aBucumoe | 0 []
crefoBaHus ynpaBeneHue)
BE/IOMOro 1: CnepoBaTb komMaHaam

Master

B4-04 KoadbdpuumeHt 0.00 % ~ 600.00 % 100.00% o
npuema 4acToTbl
(Slave)

B4-05 KoadhcouumeHt -10.00 ~ 10.00 1.00 o
npuema MoMeHTa
(Slave)

B4-06 CwelleHve - 50.00 % ~ 50.00 % 0.00 % o
NpUHUMaeMoro

MomeHTa (Slave)
WTorosoe 3agaHue momeHTa ans Slave = (MomeHT_Master x B4-05) + B4-06

DYHKUMO- 3aBop.

HanbHLIA KOZ HassaHnue cyHkuumn [unana3oH HacTpoukun 2Hau, WUzm.
B4-07 Mopor oTknoHeHus 0.20 % ~ 10.00 % 0.50 % o
4acToTbl
B4-08 Bpems o6HapyxeHus 0.00c~10.0c 0lc o
o6pbiBa cBA3N
B4-09 ~ B4--15 Peseps - - #

[Mopor oTKNoHeHWs YacToThbl onpedensieT JONYCTUMOE OTKIOHEHME HYacToThl
Mexay Bedywum u BedoMbiM npeobpasoBatensmu. Ecnv pasHuua mexay
3agaHHOW 4acToTol (OT Beaywero) M BbIXOAHOW 4YacTOTOM BeAOMOro
npeBbILIAeT 3TOT Mopor, npeobpasoBaTenb MOXET CUrHanusupoBatb 06
owwmnbke unu NpeanpuUHATL KOPPEKTUpYoLLe AeNCTBUS.

Ecnn cBa3b ¢ Beaywym npeobpasoBaTenem npepBaHa Ha BpewMs,
npeBbllakllee 3HadyeHne B4-08, Befomblli npeobpasoBaTtenb 0CTAHOBUTCS



1 BblAacT ownobky. MNpu yctaHoBke 3HaveHus 0.00 obHapyxeHne obpbiBa CBA3N
oTkntoyaeTcs. 3anpeleHo ans 6esonacHow pabotbl. MNapameTp Aevicteyert
TONbKO ANsi BEOOMbIX NpeobpasoBaTenei.

Fpynna B5: MapameTpbl ynpaBrneHUsi TOPMO3OM

MapameTpbl  JaHHOW  rpynnbl  NpeAHasHadeHbl Ans  ynpaBreHust
3MEKTPOMarHUTHBIM TOPMO30M anekTpoasuratensi. OHW MO3BOMSIOT TOYHO
HacTPOWUTb MOMEHTbI BKITHOYEHUSI U OTKIIOYEHWUSI TOPMO3a MpU pasroHe U
OCTaHOBKe, YTO OGecneynBaeT MnaBHbIA MYCK M OCTAHOBKY MexaHu3ma 6e3
npocagok W packaunBaHusl. DYHKUMS KPUTUYECKUM BaXHa NS MOABEMHbIX
MeXaHU3MOB (NUMThI, KpaHbl) U CUCTEM C BEPTUKANbHOW HarpysKon.

DyHKLMO- o BOA.
yHKLO HassaHune dyHkummn [lnana3oH HaCcTpOikn Sason, Wam.
HarbHbIi Koz, 3Hauy.
B5-00 AxTvBaums 0: OTkntoyeHo 0 []
ynpasneHus 1: BkntoyeHo
TOPMO30M

Bknoyaer wnu  oTknovaet beHKLI,VIIO ynpasrneHua BCTPOEHHbIM
ONEeKTPOMarHNTHbIM TOPMO30M ABUraTesns.

QyHKuvuo- HasBaHnue cyHkummn [unana3oH HacTPoWku 3asoa, WUam.
HanbHbIW Kop, 3Hau.
B5-01 Bapepxka otnyckanust | 0.0c~20.0¢c 0.0c ]
Topmo3a

Bpems mexagy nogayent komangbl «[lyck» un dusnyeckum oTnyckaHuem
TopMmo3a. 3a aTo Bpems NnpeobpasoBaTtenb ycneBaeT co3faTtb MarHUTHOE none
B [iBMraTesie U HaBeCTU MOMEHT, JOCTaTOYHbI ANS YAepXaHUsA Harpy3ku nepeq,
Havanom ABUXEHNS.

DYHKUMO- 3aBop.

HANLHBIA KOA HasBaHnue cyHkummn [nana3oH HacTPoWkn 2Hay, U3m.
B5-02 Bapepxka BkntoveHns | 0.0c~20.0c 03c ]
Topmo3a

Bpemsa mexay nogadver komanabl «Cton» u dU3NYECKUM BKIIOHEHUEM
(3ambikaHnem) Topmo3a. 3a 9TO Bpemsi ABuratenb YCreBaeT MOMHOCTLIO
OCTa@HOBWTBLCSI  MOA,  ynpaBfieHMem npeobpasoBaTens, npexae Yem
MeXaHU4eCK1in TopMo3 3adpmKcmpyeT Bar.

DyHKUMO-
HanbHbIA Kog

3aBop.
3Hau.

HasBaHue cyHkummn [inana3oH HacTpomkn Uam.

B5-03 YacToTa oTnyckaHus 0.00 'y ~20.00 'y 25y [
TopMmo3a (nogbem)

BbixogHas 4YactoTa, npu KOTOPOM TOPMO3 OTMycKaeTcs Npu nogbeme
(NpsiMoM BpaLLeHum).



3asoga.

®DyHKUMNO- o
HanbHBIA KOA, HasBaHue cyHkummn [inana3oH HacTporkun aHau. U3m.
B5-04 YacToTa BKnoYeHns 0.00 Ny ~20.00 'y 1.5y [

TopMmo3a (nogbem)

BbixogHas 4acToTta, npu KOTOPOW TOPMO3 BKMIOYAETCH MPW OCTaHOBKE B
pexume nogbema.

¢yHKuy|o- HasBaHue cyHkummn [inana3oH HacTporku 3asop. U3m.
HamnbHbIV KOA, 3Hau.
B5-05 YactoTa oTnyckaHua 0.00 'y ~20.00 'y 25Ty ]

TopMo3a (cnyck)

BbixogHas 4actoTa, MNpyv KOTOPO TOPMO3 OTMyckaeTcsi Mpu  crycke
(peBepcHOM BpaLLeHun).

myuxuylo- HasBaHnue cyHkummn [unana3oH HacTPoWku 3asop, WUam.
HanbHbIN Kop, 3Hau.
B5-06 YacroTa BKnoYeHns 0.00 Ny ~20.00 'y 15Ty [

TopMo3a (cnyck)

BbixogHas 4acTtoTa, nMpu KOTOPOW TOPMO3 BKMNIOYAETCA MpW OCTaHOBKE B
pexume cnycka.

myHK'{MO_ HasBaHnue cyHkuumn [unana3oH HacTpouku 3asop, WUzm.
HanbHbIW Kop, 3Hau.
B5-07 Mopor Toka 0.0 % ~ 100.0 % 40.0 % ]
yaepxaHus

YpoBeHb BbIxogHOro Toka (% OT HOMMHaANBHOrO), NpPU  KOTOPOM
npeobpasoBaTterlb AaeT KOMaHOy Ha oTnyckaHue Topmosa. [MapameTp
rapaHTupyeT, 4To TopMo3 GyaeT OTMyWeH TONbKO TOrAa, Korga ABuraTternb
pa3Bui JOCTATOYHbIA MOMEHT ANS YAEPXKaHUsS Harpysku.

¢yHKu_Mo- HasBaHue cyHkummn [nana3oH HacTpoukn 3asop. Uam.
HarnbHbIV Kof, 3Hau.
B5-08 Bpewms yaepxanus 0.0c~20.0c 05¢c ]
YacToThI Mocrne
OTMyCKaHWs

Bpewms, B TeueHne koToporo npeobpasoBaTenb yAepXUBaeT 4acToTy Ha
ypoeHe B5-03/B5-05 nocne oTnyckaHus TopMo3a nepej Hayanom pasroHa.

3aBoga.

®DyHKUMO- o
HanbHBIA KOA, HasBaHue cyHkummn [inana3oH HacTporkun aHau, U3m.
B5-09 Bpewmsi yaepxanus 0.0c~20.0c 05¢c ]

4YacToTbl nocne
BKIMOYEHMSA



Bpewmsi, B TeueHne koToporo npeoGpasoBaTenb yAepXUBaEeT 4acToTy Ha
ypoBHe B5-04/B5-06 nocne Bkmno4eHUss Topmo3sa.

¢yHK|.|y|o» HasBaHue cyHkummn [inana3oH HacTpoWku 3asop. U3m.
HamnbHbIV KOA, 3Hau.
B5-10 OrpaHuyeHve Toka 50.0 % ~ 200.0 % 120.0 % ]

NPy TOPMOXXEHUMN

MakcumanbHbll Tok (% OT HOMMHamnbHOro), KOTOpblii MpeobpasoBaTenb
MOXeT nofaBaTb Ha ABWUraTenb B PeXVMe TOPMOXEHUSI nepes BKIOYEHMEM
TOpMO3a.

myHK'{" o Hassanue cyHkummn [nana3oH HacTPOMKn 3asop. U3m.
HanbHbIU KOO 3Hau4.
B5-11 Pexuvm ocTaHoBKM 0: OcTaHOB Mo MHepLMK 0 ]
npu 3aMKHYTOM 1: 3ameanexune po 0 'y
Topmo3e

0: OcTaHOB NO MHEPLMM.

Mocne BknoYeHUs Topmosa npeobpasoBaTtenb HeMeaNeHHO npekpallaet
reHepaumio LM 1 oTKMO4aeT BbIXOOHOE HanpshkeHne Ha OBuratenb.
OcTaHoBKa NPONCXOAMUT 3a CHET MEXaHWYECKOro TopMo3a.

1: 3ameanenue go 0 INy.

Mocne BkntoyeHuss Topmo3a npeobpasoBaTens npogorkaeTt paboTatb,
CHWKas BbIXOAHYH YacToTy Ao 0 'y, u ToNbKO 3aTeM OTKIYaeT Bbixod. ITO
obecneyvBaeT Gornee NnaBHbIA U KOHTPONMPYEMBIN OCTaHOB.

DyHKUMO- . 3aBop.
HanbHbI kop | HasBaHue dyHKUMK [nana3oH HacTporku 3Hau. U3m.
B5-12 Ycnosue 0: Mo vacTote 0 n
oTnyckaHus 1: Mo vacToTe 1 Toky

TopMo3a

OnpegensieT ycrnoBusl, Npy KOTOPbIX MogaeTcsi koMaH4a Ha OTnyckaHue
TOpMO3a.

0: Mo yacToTe.

TopmMo3 oTnyckaeTcsl, koraa BbIXoAHas 4acToTa AOCTUraeT 3HauyeHus,
3agaHHoro B B5-03 (nogwem) nnn B5-05 (cnyck), 1 BblAepXuBaeTcs 3agepxka
B5-01.

1: Mo yacToTe n TOKy.

Topmo3 oTnyckaeTcsi TOMbKO MPU OAHOBPEMEHHOM BBIMOMIHEHUM [ABYX
yCNoBuiA: BbixodHas YacTtoTa AOCTUrna 3agaHHoro 3HadeHus (B5-03/B5-05),
a BbIXOOHOW TOK AOCTUr mopora, 3agaHHoro B B5-07. Oto obecneuumBaer,
pa3BuTME OBUraTeneMm [oCTaTOMHOrO MOMEHTa nepef OTrnycKaHWeM TOpMOo3a,
4YTO KPUTUYHO ANS YAepKaHUS Harpy3ku B MOAbEMHbLIX MeXaHU3Max.

¢yHKu_Mo- HasBaHue cyHkummn [inana3oH HacTporkun 3asop. U3m.
HarnbHbIV koA, 3Hau.

B5-13 Peseps - - #



B5-14 ABapwiiHas paboyas 0.00 'y ~ PO-14 20.00 'y ]
yactota

3afjaeT BbIXOAHYO 4acToTy npeobpasoBaTens nNpu akTvBauuui curHana
aBapuiiHoro pexuma paboTtbl. B aBapuiiHOM pexume npeobpasoBaTenb
ncnonb3yeT Bpemsi pasroHa/damenneHus 4.

DyHKUMO- 3aBog.

HanbHbIi koA, HassaHue dyHkuum [lnana3oH HacTPOMKN Ay, N3m.
B5-15 YacToTa pexuma 0.00 'y ~ PO-14 20.00 'y [
obcnyxmBaHus

3afjaeT BbIXOAHYIO 4acToTy npeobpasoBaTensi Mpu akTuBauuu curHana
MOHTaXXHOTO pexuma (pexuma obcnyxmBaHus).

myHKu," o HaszBaHue ¢yHKuumn [unana3oH HacTPOMkn 3asoa, WUzm.
HanbHbIV koA, 3Hau.
B5-16 Peakuus Ha 0: OcTaHoB 0 []
aBapuiHbIN curHan 1: Pa6ota ot VBl

OnpepensieT nosefeHne npeobpasoBaTtens npu MNoslyYeHUy aBapUHOIO
curHana.
0: OcTaHoB.

Mpy akTMBaumMm aBapuviHOro curHana npeobpa3oBaTenb He BblgaeT
HanpskeHve Ha ABuraTens.
1: Pa6ota ot UBI.

Mpepnonaraetcsa, 4TO npeobpasoBaTenb Mepellen Ha MuTaHne oT
ncTovHuka 6ecnepeboiiHoro nutaHust (VBIM) n moxeT paboTtaTtb Ha aBapuiiHON
yactote (B5-14).

PyHKuMO- HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asop,

. WUzm.
HanbHbIW Kop, 3Hau.

B5-17 Koppekumsi TouHoCTH 0.00 Ny ~5.00 'y 0.00 'y []
ocTaHoBa (noabem)

KoMneHcupyeT HETOYHOCTb OCTaHoBa MNpu MNOAbEME B  pexume
peKynepaTvBHOrO TOPMOXEHUsl. YBernuyeHWe 3HayeHWs MoMoraeT, ecnu
kabuHa Npu nogbemMe C HeJOrpyskoi MpoeakaeT TOYHO Mo ypoBHIO, a Ges
Harpysku — nepeesxaeT ero.

myHKu_uo- HasBaHue cyHkummn [inana3oH HacTpPoukn 3asop. Uam.
HanbHbIV KoA, 3Hau.
B5-18 Koppekumsi To4HoCTH 0.00 Ny ~5.00 'y 0.00 'y [

ocTaHoBa (cnyck)

KomneHcupyeT  HETOYHOCTb OCTaHoBa MpU  Chycke B pexvme
anekTpoasuraTens. YBenuyeHne 3HayeHus nomoraeT, ecnv kabuHa npu crycke
C Hedorpyskoln He pgoe3kaeT OO0 YPOBHs,, @ MNpW MOMOBUHHOW Harpyske



OCTaHaBJIMBaETCA TOYHO.

¢yHKuy|o- HasBaHue cyHkummn [inana3oH HacTpoWkun 3asop. WUzm.
HamnbHbIV KOA, 3Hau.
B5-19 Bpewms aktvBauuu 0.0 ¢ ~3600.0 ¢ 0.0c ]
aBapuHOro curHana
B5-20 Bpewms geaktvBauum 0.0c¢~3600.0c 0.0c [
aBapwiiHOro curHana
B5-21 ~ B5-29 Peseps - - #

3apaloT BpeMeHHble WHTepBanbl Ans ynpaBneHust BbIXOOHbLIM perne no
curHany «AnutenbHOCTb aBapumy».

B5-19: Bpemsi, MO WCTEYEHUM KOTOPOro MOCre akTuBauuu aBapuiHOro
pexuma BbIxogHoe pere (C dyHKumen «46») cpaboTaerT.

B5-20: BpeMsi, Ha KOTOpOEe 3TO perne OCTaHeTCs aKTUBMPOBAHHbLIM Mepen
cbpocom.

Fpynna B6: MapameTpbi cnsiliero pexuma

MapameTpbl AaHHOW rpynnbl NpeAHasHayeHbl ANs peanu3auny yHKUMN
3Heprocoepexenns («Cnawmi pexvm» n «Bbixog U3 ChsiLero pexuma) B
cucTeMax MOCTOSIHHOIO MoadepXaHus AaBreHusi, Hanpumep, B HaCOCHbIX
CTaHuusX BOoAOCHabxeHusi. PyHKUMS NO3BONSET OCTaHaBNMBaTb HAcoc npwu
HM3KOM BOoAOpa3bope 1 aBToMaTUyYeCcKky BKIMHOYATh €ro Npu nageHun AaBneHus.

DyHKLMO- 3aBoga.

HanbHLIA KOZ HasBaHnue cyHkuumn [unana3oH HacTpouku aHau. WUzm.
B6-00 Bei6op cnsiero 0: OTkntoyeH 0 o
pexvma 1: YnpaBneHue yepe3

uucppoBoii BXoA

2: Mo NA-ycTaBke 1
obpaTHo CBSI3n

3: Mo paboyer yactote

0: OTkntoueH

Cnsawmn pexxum HeakTUBEH.

1: YnpaBneHue 4yepe3 uucpoBoi Bxoa

AkTuBauus/neaktMBaums uyepe3 UMPoOBON TepmuHan (dyHkums 53
HasHa4aeTcs OTAENbHO).

2: Mo NUO-ycTaBke n o6paTHOM CBA3MU

Cnsawmn pexvm npu manom oTkrnoHeHun MU (Hanpumep, Ans cuctem
noaaepXaHus AaBneHus).

3: Mo pabouent yacToTe

[Mepexoa B pexuM Npu CHUXEHUM YacToTbl HUxe B6-01.

¢yHKu_Mo- HasBaHue cyHkummn [inana3oH HacTporkun 3asop. U3m.
HarnbHbIV koA, 3Hau.
B6-01 YactoTa nepexona B 0.00 'y ~ PO-14 0.00 Ny o

CRALMIA PeXnum



Mpu B6-00 = 3: npeobpasoBaTenb NepexoauT B CRALMA PexXum, ecriu
BbIXOAHas YacTtoTa < B6-01.

®DyHKUMO- 3aBog.

HATLHBI KOg HasBaHue cyHkummn [inana3oH HacTpoWku aHau. U3m.
B6-02 Bpems 3agepxkn 0.0 ¢~ 3600.0 ¢ 20.0c o
nepexopa B CnAWNR
pexum

Bpemsi oxnaaHusa nepen nepexofom B PEXMM Nocne BbINOMHEHNS YCNoBUi
(MckntovaeT noxHble cpabaTbiBaHWS).

3aBog.

DyHKUMNO- o
HANLHBIA KOA HasBaHue cyHkummn [inana3oH HacTpoWku aHau. U3m.
B6-03 Iuctepesunc Bbixoga 0.0 % ~ 100.0 % 10.0% o

N3 cnawero pexumMma

Mpun B6-00 = 2 (MWA):

Bbixog 13 cnsiwero pexvMa npy OTKIOHEHUW ycTaBku/obpaTHou cBsiav > B6-
03.

Mpn B6-00 = 3 (yacToTa):

BbIxog 13 cnsiero pexxviMa npu NpeBbILLEeHNN YacTOTON 3HaYeHUS:

YacroTa Bbixoga u3 cnswero pexuma = B6-01 + B6-03 (B I'y).

DYHKUMO- 3aBop.

HaNbHBLI KOA Hassanue cyHkumnn [nana3zoH HacTPOIKN Sy Wam.
B6-04 Bpewms 3agepxkun 0.0 ¢ ~3600.0 ¢ 05¢c o
BbIXOZa U3

cnswero pexuma

3alymTa oT YacTbIx nepeKmoquMM PEeXnmMoB npu konebaHusix Harpysku.

CDyHKuylo- HasBaHnue cyHkuumn [unana3oH HacTpouku 3ason. WUzm.
HanbHbIN Kop, 3Hau.
B6-05 MpononxeHue 0: MNA-perynsitop npogonxaetr | 0 o
paboTbl B cnsem paboty (nopaepxvisaeTt
pexvive MWHMMAarbHOE yrpaBrieHue)
1: dukcnpoBaHHas YactoTa
(B6-01)
B6-07 YacroTa BbIXOAa U3 0.00 'y ~ PO-14 0.00 'y u]
CcrisiLero pexuma
B6-08, B6-09 Peseps - - #

pynna C1: MNapameTpbl ynpaBrneHUA HaTsHKeHUeM

MapameTpbl JaHHOM rpynnbl NpefdHa3HayeHbl Ans peanuaauunm TOYHOro
KOHTPOSA HaTSKEHUA maTepuana B TakuX MPUMEHEHMsX, Kak MpoKaTHble
CTaHbl, HAMOTOYHbIE U Pa3MOTOYHbIE CTAHLWW, TEKCTUMbHOE M GymaxHoe
MPOM3BOACTBO.



¢yHKu_Mo- HasBaHue cyHkummn [inana3oH HacTporkun 3asop. WUzm.
HarnbHbIV koA, 3Hau.
C1-00 Pexuvm ynpaenenus 0: HeaktuBHO 0 ]
HaTshKeHVemM 1: Pexxum ynpasnenusi
MOMEHTOM (Pa30MKHYTbIV
KOHTYP)

2: Pexum ynpaBnexus
CKOPOCTbO (3aMKHYTbI KOHTYP)

MapameTp BbIGUMpaeT cnocob ¥ anropuTM yNpaBleHUsT HaTsPKEHUEM
martepuana.
0: HeakTnBHO.

PyHKUMA KOHTPONS HaTsHKeHUst oTkntodeHa. MNpeobpasosaTtens paboTaeT B
CTaHAapTHOM pexume.
1: Pexvum ynpaBrneHUss MOMEHTOM (Pa3OMKHYTbIW KOHTYP).

MpeobpasoBaTent HanpsMmylo ynpasnsieT BbIXOAHbIM MOMEHTOM (TOKOM)
aBuratens And nopgaepXaHns 3agaHHoro HaTskeHus. He TpebyeT aaTtumka
obpaTHOM CBA3M NO HaTsHXKeHWo. [Ansg Hawmyywmx pesynbTatoB Tpebyetcd
paboTa B BEKTOPHOM peXuMme C AaT4NKOM CKOPOCTU.

2: Pexxum ynpaBrieHus CKOPOCTbIO (3aMKHYTbIN KOHTYP).

[MpeobpasosaTent perynupyeT BbIXOAHY 4acToTy vepes PID-perynsTop,
ronyyasi curHan oGpaTHOW CBS3WM OT AaTyMKa HaTSXKEHWs (TeHaomaTtywuka).
Mo3sonsieT ucnonb3oBaTe SVC ynpaenewue, U/f ynpaenenHne wnu VC-
yrnpaBreHus ¢ 3aMKHYTbIM KOHTYPOM.

DYHKUMO- . 3aBop.
HAnbHbIN KOR, HasBaHnue cyHkummn [nana3oH HacTPOMkn aHau, U3m.
C1-01 Hanpasnenve 0: Hamotka 0 o

HaMOTKN 1: Pasmotka
0: HamoTka.
|_|p606pa3OBaTeJ'lb pa60TaeT B peXXnme HaMOoTKU MaTtepuana.
1: Paamorka.
|_|p606pa3OBaTeJ'lb pa60TaeT B pexunme pasmMoTkm matepuana.
myHKu,"D_ HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asop. WUzm.
HanbHbIV KOA, 3Hau.
C1-02 MakcumansHas 0.00 'y ~ PO-14 30.00 'y o

4YacToTa HaMOTKK

I'IapameTp orpaHunymeaeT MakcumManbHYyH BbIXOOHYO YacToTy
npeo6pasoBaTenﬂ B peXxunme HaMOTKN.

¢yHKuy| o HasaHnune cyHkummn [inana3oH HacTpomkun 3asop. Usm.
HanbHbIV koA, 3Hau.
C1-03 MakcumanbHas 0.00 'y ~ PO-14 10.00 Ny u]

4YacToTa pa3MOTKM



MapameTp  orpaHM4MBaET  MaKkCUMaslbHyld  BbIXOOHYI  4acToTy
npeoGpa3oBaTens B pexvmMe pa3MoTku. BmecTe ¢ C1-02 onpeaensieTt BepxHue
npegenbl MO CKOPOCTU AN PEXMMOB HAaMOTKM M pa3MoTku, obecneunBas
GesonacHoCTb npoLecca.

®DyHKUMO-
HanbHbIV Koa,

3aBog.
3Hau.

HasBaHune cyHkummn [unana3oH HacTPoOMnkun U3m.

C1-04 MepenartouHoe 0.01 ~ 600.00 1.85 o
OTHOLLUEeHne

MapameTp onpefensieT COOTHOLUEHWE CKOPOCTeW Mexay Asurateniem u
6apabaHom. Kputuuyecku BaxHbIM napamerp. lepegatodHoe OTHOLIEHWE
paccuuTbIBaETCs Kak CKOpOCTb ABuratens / ckopoctb 6apabaHa. [lomkeH 6biTb
YCTaHOBIEH KOPPEKTHO AMNs TOYHOro pacyeTa AnamMeTpa v HaTsHKEHUS!.

DyHKUMO-
HanbHbIN Kog,

3aBop.
3Hau.

HasBaHue cyHkummn [unana3oH HacTPoOnkn U3m.

C1-05 WcTouHnk 3apaHuns 0: PuKcMpoBaHHOE 3HaYeHne 0 ]
HaTsHKEeHNS (C1-06)
1: Ananorosbin Bxog All
2: AHanoroBeblI Bxog Al2
3: AHanoroseli Bxog Al3
4: BbICOKOYaCTOTHbIN
“MNynbCHbIN BXOA (HDI)
5: MpoTokon cea3u Modbus
RTU

C1-06 YcTaBka HaTskeHus 0 H ~30000H 1200 H o

B C1-06 yctaHaBnvBaeTcs (DUKCUPOBAHHOE 3HAYEHWE HaTsKeHWs, koraa
C1-05=0.

myHKu_uo- HasBaHnue cyHkummn [nana3oH HacTPoWkn 3asop. WUam.
HanbHbIV KoA, 3Hau.
C1-07 MakcumansHoe 0 H ~30000H 2100 H [}

HaTsXeHue

OnpepensieT 3HayeHWe HaTsSHKEHWsl, COOTBETCTBYIOLLEE MakC. CurHamy
aHanoroBoro/umnynbcHoro 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.

¢yHKu_Mo- HasBaHue cyHkummn [inana3oH HacTporkn 3ason. Usm.
HarnbHbIV Kof, 3Hau.
C1-08 MeTop pacueta 0: ®ukcuposaHHbIn (C1-10) 1 u
AvameTpa 1: Mo n1HenHon ckopocTn
2: MeTopa HakonneHus
TONLLMHBI

3: Mo aHanorosomy Bxoay All
4: Mo aHanorosomy Bxogy Al2
5: Mo aHanorosomy Bxoay Al3
6: Mo BLICOKOYACTOTHOMY
nmnynscHomy Bxoay HDI



0: ®ukcupoBaHHbIn (C1-10).

[ins pynoHoB NOCTOSIHHOIO AnameTpa

1: Mo NuHeHOWN CKOPOCTU.

D = (v/1tn) * i, rae v - NHeHas ckopocTb, N - 060poThI ABUraTens
2: MeToa HakoMNsieHUs! TONLWMHbI.

Hakonnenue tonwwuHbl: D = DHay + 2*X (TonwwmHa cros * BUTKK)
3-6: AHanoroBbIN/MMNYMNbCHbIN.

OT BHeLUHero AaTyvka anameTpa

¢yHK|.|}4 o HasBaHune cyHkummn [unana3oH HacTPoOMnkun 3asop. U3m.
HanbHbIV Koa, 3Hau.
C1-09 MakcumaneHbIn 1 mm ~ 10000 mm 1100 mm u
[nameTp pyrnoHa
C1-10 [nameTp pynoHa 1 mm ~ 10000 mm 320 mm o

Mpu ncnonb3oBaHMM aBTOMaTUYECKUX METOAOB pacdeTa avametpa (Cl-
08 = 1,2) cucTema HenpepbIBHO BbIMUCISIET TEKyLMA AuaMeTp, Ho
orpaHu4uBaeT ero ceepxy 3HayeHnem C1-09. 3To npegoTBpallaeT pranmyeckm
HEBO3MOXHbIE 3HAYEHUsT 1 3aLLMLLAET OT OLUMOOK BbIYMCIIEHMS.

Mpn ncnonb3oBaHWM BHELWHWMX gatunkoB avametpa (C1-08 = 3,4,5,6)
napametp C1-09 BbInonHseT dyHKUMIO MacwTabvpoBaHua - onpegenser,
KakoMy BXO[HOMY CUrHarny COOTBETCTBYET MakCUMarbHbIVi AuameTp pyrioHa.

myHK'{MO_ HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asop, WUzm.
HanbHbIW Kop, 3Hau.
C1-11 WcTouHnk HavaneHoro | 0: Lindposble BxoAp! (roruka) 0 o
AvameTpa 1: AHanorosblIli Bxog Al1

2: AHanoroBeblv Bxog Al2
3: AHanorosblii Bxoa Al3

0: LindbpoBble BxoabI (noruka).

HavanbHbln gnameTp BbIOUpaeTcs W3 4eTblpex MNpeaycTaHOBMEHHbIX
3HaueHun (C1-12 - C1-15) ¢ NOMOLLbIO KOMBMHALMM COCTOSIHUIA OBYX LMAPOBbLIX
BXO/I0B, Ha3Ha4YeHHbIX COOTBETCTBYIOLLEN DYHKLMEN.

MpvHumn BbIbOpa: Bxoabl paboTatoT B ABOMYHON norvke. Hanpumep, ecnn
Ha3Ha4eHbl DI1 n DI2:

DI1 =0, DI2 = 0 — BblbupaeTcs C1-12

DI1 =1, DI2 = 0 — BblbupaeTcs C1-13

DI1 =0, DI2 =1 — BblbupaeTtcs C1-14

DI1 =1, DI2 =1 — Bblbupaetca C1-15

1: AHanoroBbI Bxopg Al1.

2: AHanorosbIiv Bxop Al2.

3: AHanoroBbI Bxoa Al3.

HavanbHbIi gnameTp 3agaeTcs nnaBHO Yepe3 aHanorosbiv curHan (0-10 B,
0-20 MA 1 T.4.). 3HayeHNe HanpsPKeHWs/Toka Ha BbIGPAHHOM BXOAe NMUHENHO
MacwTabvpyetca B guana3oH oT 0 go C1-09 (makcumanbHbIi AvameTp
pynoHa).



DYHKUMO- 3aBop.

HanbHBIA KOA, HasBaHue cyHkummn [inana3oH HacTporkun aHau. U3m.

C1-12 HavanbHblin AnameTp 1 mm ~ 10000 mm 600 Mm o
pynoHa 1

C1-13 HavanbHbln gnameTp 1 Mmm ~ 10000 mm 50 mm o
pynoHa 2

C1l-14 HavanbHbln gnameTp 1 Mmm ~ 10000 mm 50 mm o
pynona 3

C1-15 HavanbHblil AnameTp 1 mm ~ 10000 mm 50 mm o
pynoHa 4

OTn napameTpbl 00pasyloT 6uBnMOTEKY CTaHOAPTHbIX HayarbHbIX
AnamMeTpoB, KOTOpble MOryT ObITb ObICTPO BbIGpaHbl Npu HacTpolike C1-11 = 0.
3710 yaobHo B Npon3BOACTBE, rAe NCMOMb3YIOTCSA PYIIOHbI HECKOMbBKUX TUMOBBIX
pa3mepos.

C1-12 (600 Mm): TUNUYHBIA pasmep Ans 6OMbLIOrO UMK NOMHOTO PYrioHa.

C1-13 - C1-15 (50 MM): Tvnu4yHbIN pa3mep Anst NyCToW rmnb3bl. 3Ha4yeHue
50 MM ABNSETCS MPMMEPOM U OOMKHO ObiTb YCTAHOBNEHO B COOTBETCTBUM C
peanbHbIM AnameTpom nyctor 606uHbl Ha 0bopyaoBaHUN.

myHK'{" o HassaHnue cyHkummn [lnana3oH HacTPOMKM 3asop. U3m.
HamnbHbIV KOA, 3Hau.
C1-16 MocTosiHHasi Bpemenn | 0.1 ¢ ~60.0 ¢ 10c o
dunbTpa grameTpa
pyroHa

Bpemsi crnaxwuBaHua ansa unbTpauuuM pacyeTHOro Wnn W3MepeHHOro
OnameTpa pyrnoHa. PunbTp nogaBnseT peskMe CKayku U BbICOKOYACTOTHbIE
KonebaHus B curHane avameTpa pyrioHa, KOTopble MOryT ObiTb BbI3BaHbI
nynbcauusiMm CKOpocTVM Asuratensi, [Apebe3rom KOHTaKTOB [AaTuMKOB,
KPaTKOBPEMEHHBIMU U3MEHEHUAMWN HaTSXXEHUs MaTtepuana, norpeLHoCTaMU
N3MEPEHUN.

DYHKUMO- 3aBop.

HanbHLIA KOZ HasBaHue cyHkuumn [unana3oH HacTpoukun 3Hau, WUzm.
C1-17 Mpepen navexHenns 0 Mm ~ 10000 MM 0 Mm o
Anametpa 1
C1-18 Mpepen nameHeHus 0 mm ~ 10000 mm 0 Mm o
Avametpa 2

On napamMeTpbl yCTaHaBIMBaKT d)l/l3MHeCKVI BO3MOXHbI€ TrpaHuUbl
CKOPOCTU U3MEHeHUA aOunameTpa pPYJioHa, obecneymBas AONONTHUTENbHYIO
3almnTy oT oLmnbok pacyeTta.

myuxuyl o HasaHnune cyHkummn [inana3oH HacTpomkun 3asop. Usm.
HanbHbIN Kof 3Hau.
C1-19 Ycnosue c6poca 0: C6poc npu ocTaHoBE 0 o

3HaueHus aivameTpa 1: C6poc no umposoMy BXoay



0: C6poc npu ocTaHOBe.

Mpwn octaHoBKe NpeobpasoBaTens (OTCYTCTBUMMN KOMaHAb! «[1ycK») TekyLwmin
pacyeTHbIV AuameTp aBToMaTU4eckn cobpacbiBaeTCa Ha HayanbHOe 3HaYeHwue,
3apgaHHoe Yepes napameTp C1-11 u cBA3aHHblE C HAM HacTPOWKK. TO yAobHO
npu aBTOMaTU4YECKON CMEHE PYITOHOB.

1: C6poc no undposomy Bxoay.

C6poc guameTpa BbINOMHSETCS TOMbKO NPV akTMBaUMKU CrieumaribHoro
OUCKPETHOro BXxoAda, KOTOpPOMY HasHadeHa yHkuus «C6poc avameTtpa
pynoHay». OTo No3BONSET onepaTopy BPy4Hy MHULMMPOBaTbL cOpoc B nobon
MOMEHT, HanpumMep, nocre uan4eckon 3aMeHbl pyrioHa.

®DyHKUMO- 3aBog.

HanbHLI KOAL HasBaHune cyHkummn [nana3oH HacTPonkn 2Hau. U3m.
C1-20 YcTaBka JOCTUXKEHUS 0 mm ~ 10000 mm 0 Mm o
anametpa

Korga Tekywmin pacyeTHbI AuaMeTp pyrnoHa AOCTUraeT Wnu npesbllliaeT
3HayeHne C1-20, umdcpoBoi BbIXoA (MNU penenHbli), KOTOPOMY Ha3HayeHa
dyHKUmns 20, nepexoanT B aKTUBHOE COCTOSIHUE.

myuxuyl o HasBaHue cyHkummn [unana3oH HacTPoOMkn 3asop. U3m.
HanbHbIV Kog, 3Hau.
C1-21 VCTOYHMK TONLWMHBI 0: Lindpposbie Bxoabl (noruka) 0 o
mMaTepuana 1: AHanorosbin Bxog Al1

2: AHanoroBeii Bxog Al2
3: AHanoroBeliii Bxog Al3
4: uKCUpoBaHHOE 3Ha4eHne
(C1-22)

C1-22 MakcumanbHas 0.00 mm ~ 100.00 mMm 0.00 mm o

TonlmHa MaTepuana

KoppekTHasi ycTaHOBKa TOMWMHBLI MaTepuana HanpsMylo BrUSIET Ha
TOYHOCTb pacyeTa Tekyllero avameTpa pyrnoHa. Owmbka B TONWUHE NPUBOAUT
K HaKOMMEeHHON olwmnbke B pacyeTe AMaMeTpa W, Kak CnecTBue, K HapyLUEHWo
HaTsHKEHMS.

0: Undposbie Bxoab! (noruka).

TonwmHa MaTepuana BblIOMpaeTcs W3 YeTblpex MpeayCTaHOBMEHHbIX
3HayeHnn (C1-22 - C1-26) c MOMOLLb KOMOWMHALUMM COCTOSHUWA [BYX
OVCKPETHBIX BXOAOB (aHamnornyHo Bbibopy anametpa B C1-11). YoobHo ans
paboTbl ¢ MaTepuanom CTaHAAPTHLIX TOMLLMH.

1: AHanoroBbIl Bxog All.

2: AHanoroBbIn Bxog Al2.

3: AHanoroBbIf Bxog Al3.

TonwuHa maTtepvana 3ajaeTtcs MnaBHO Yepe3 aHamnoroBbI  CcUrHan.
3HayeHne HanpsxeHUsi/Toka Ha BeibpaHHOM BXxoJe NMHENHO MacluTabupyeTcs
B AnanasoH ot 0 go C1-22 (makcumanbHasa TonwmHa). cnonbayetcs, korga
TOMNLWMHA MOXET NINaBHO MEHATLCA UMW 3aaeTcs yAaNeHHo.

4: dukcupoBaHHoe 3HaveHue (C1-22).



TonwwuHa MaTepuana nmnocTosiHHa W 3aJaeTcsl HernocpefacTBEHHO B
napametpe C1-22.

®DyHKUMO- . 3aBog.
HanbHLIA KOAL HasBaHune cyHkummn J[nana3oH HacTPOWKKn 3Hau, U3m.
C1-30 WcTouHnk 3apanHmns 0: duKcMpoBaHHOE 3HaYeHne 0 o
TIMHENHOW CKOPOCTN (C1-31)
1: AHanoroBbIi Bxog All
2: AHanorosebii Bxoa Al2
3: AHanoroBeii Bxog Al3
4: BbICOKOYaCTOTHbIN
“MNynbCHbIV BXoA (HDI)
5: MpoTokon ces3n Modbus
RTU
C1-31 MakcumanbHas 0.1 m/MuH ~ 6000.0 M/MUH 1000.0 m/ o
TIMHEeHas CKopoCTb MUH

MapameTpbl onpegensioT cnocob BBOAA 3HAYEHUS NIMHENHOW CKOPOCTH
mMaTtepvana ans pacyeta guamerpa.

0: dukcupoBaHHoe 3Ha4veHue (C1-31).

JInHeHasn ckopoCTb CYMTAETCSI NOCTOSIHHOW 1 paBHa 3Ha4YeHW0, 3a4aHHOMY
B napameTtpe C1-31. Vcnonb3yeTca B cuctemax, rae CKOpocTb MaTepuana
cTtabunbHa u n3BecTHa.

1: AHanoroBbIu Bxog All.

2: AHanoroBbIn Bxog Al2.

3: AHanoroBbIi Bxog Al3.

JIuHenHasa ckopocTb 3apjaeTcsa aHanoroBbiM curHanom (0-10 B, 0-20 mA n
T.0.). MakcumanbHOMy BXOOHOMY CUrHamy cooTBeTcTByeT 3HaveHue C1-31.
Mo3BonseT nnaBHO perynupoBaTtb CKOPOCTb OMepaTtopoM UMM OT BHELLHEN
CUCTEMBI.

4: BbICOKOYaCTOTHbIN MMNYNbCHbIA Bxog (HDI).

JInHenHasi cKopoCTb OMpeaensieTcs 4acToTOW MMMYNbCOB OT BHELLUHENO
Aatyvka (Hanpumep, SHKOAepa, YCTaHOBMEHHOro Ha MPWXWMHOM  Bany).
TpebyeT npaBunbHOW  HacTpoWkM  koadpduLuMeHTa  MacluTabupoBaHus
MMMyNbCOB.

5: MpoTokon cBA3m Modbus RTU.

3HayeHne nVHENHOW CKOpPOCTWM MepedaeTcsa Ha npeobpasoBaTenb Mo
NPOTOKONY CBSA3W.

®DyHKUMO- 3aBoga.

. HasBaHnue HKLMN ManasoH HaCTPOWMKKN WUzm.
HanbHbIW Kop, by A P 3Hau.
C1-32 dakTnyeckoe Tonbko YTeHne - .
3HAYeHVe NIMHEeNHON
cKkopocTu

MapameTp MCMOMb3yeTCs  UCKIOUUTENBHO ANs  MOHWTOpuHra. OH
oToGpaxaeT Tekyllee 3Ha4YeHme NIMHEeRHON CKOPOCTU, KOTOPOE UCMONb3YEeTCs B
anroputmax npeo6pasosarensi.



DYHKUMO- 3aBop.

HanbHBIA KOA, HasBaHue cyHkummn [inana3oH HacTporkun aHau. U3m.
C1-33 HwxHwii npegen 0.00 'y ~ PO-14 1.50 Ty u]
YacToThl ANs pacyeTa
nvametpa
C1-34 B3apepxka pacyeTa 0.0c~100.0c 6.0c o
anameTpa

Mocne «komaHgbl «llyck» W goCTwkKeHuss YacToTbl Bbiwe C1-33
npeobpasoBaTtenb YacToTbl BbbkMAaeT Bpemsl, 3aaaHHoe B C1-34, n Tonbko
3aTeM HauMHaeT OOHOBNATL pacyeT AnameTpa Ha OCHOBE TEKYLUMX NoKa3aHui
CKOPOCTH.

DyHKUMO- 3aBog.

HanbHLIA KOAL HasBaHnue cyHkummn [unana3oH HacTPoWku aHau. WUam.

C1-40 KomneHcauus 0.0 % ~ 50.0 % 5% o
MOMEHTa UHepLnn

C1-41 KoadbdpuumeHt 0.0 % ~ 50.0 % 0% o
CTaTN4eCKOoro TpeHus

C1-42 Koadhcomumert 0.0 % ~ 50.0 % 0% o
[AVHaMN4ecKoro
TpeHus

[pn pasroHe UMM TOPMOXEHWM YacTb KPYTSALLEro MOMeHTa Asuratens
TpaTUTCHA Ha pacKkpyyMBaHWe (MNM TOPMOXEHME) Macc CamMol MeXaHU4eCKom
CUCTEMbI, @ He Ha CO3[aHue MONe3HOro HaTskeHusd. 3OTa KoMneHcauus
pobaBnsieT K 3a4aHMIo  MOMEHTa  [OMOSIHUTENbHYI0  COCTaBISAIOLLYIO,
NPOMNOPLMOHANbHYIO YCKOPEHMIO.

Ecnu HatskeHne napaet npu pasroHe, TO 3HaveHue C1-40 Heobxoanmo
yBENUYUTB.

Ecnu HaTshxeHne Bo3pacTaeT npu pasroHe, To 3HadveHne C1-40 Heobxoaumo
YMEHBLUUT.

C1-41 KOMMeHcUpyeT MOMEHT, HEOOXOAUMBIN AN NPeofoNeHNs TPEHUsI
nokosi B MexaHusme. [lomoraeT yCTpaHWTb «3anunaHue» wnu npocagky
HaTsXKeHUs1 B CaMblli MOMEHT Havana ABWMXeHUs (TPoraHums).

C1-42 koMneHcupyeT MOCTOSHHblE MOTEPU Ha TpeHWe B MOALLUMMHUKAX,
penykTope v APYrvX ABWKYLLMXCS HacTsX, KOTOpble He 3aBUCSAT OT YCKOPEHWS.
YcTpaHsieT cucTemaTuyeckylo OLMOKY (CHUXEHWe HaTshKeHws)) BO Bpems
ycTaHoBuBLLerocs ABuxeHus. Kak n ctatuyeckoe TpeHue, cunbHee BNusieT Ha
Marnblx AuameTpax.

tDyHKu_Mo- HasBaHue cyHkummn [inana3oH HacTpomkun 3asop. WUzm.
HarnbHbIV koA, 3Hau.
C1-44 Koadbdunument 0.0 % ~ 50.0 % 0% o
KOMMeHcaLum

MOMEHTA Ha BbICOKNX
CKOpOCTAX



C1-45 Basuc komneHcaumm 0: Mo BbIXOAHOM YacToTe 0 o

BbICOKOCKOPOCTHOIO 1: Mo nuHenHon ckopocTn
MOMeHTa

C1-46 Mpepen ckopocTtn 10.0 % ~ 100.0 % 100.0 % o
KOMMeHcaLmm

BbICOKUX CKOpOCTEN

Ha BbICOKMX CKOpPOCTSIX BO3HMKalOT [OMOSIHUTENbHbIE MOTEPU, HE
YYNTbIBAEMbIE  CTaHAAPTHbIMW  KOMMEHCaUWsIMK:  a3poAauHaMuU4ecKkoe
COMPOTMBIEHNE BPALLEHWIO PYIOHa, BEHTUNSLUMOHHbIE MOTepu ABurartens,
MOBbILLEHHbIE MOTEPY B MOALLUMHMKAX.

Hactpoiika C1-44 TpebyeTcs, ecnvm ecTb 3aMeTHOE NafeHUe HaTsKeHUs
mMatepuana npu BbIXOAE Ha BbICOKME CKOPOCTM BpaLLEHUs, Aaxe ecnu Ha
HU3KMX U CPeOHMX CKOPOCTSAX HaTsXKeHWe cTabunbHo.

Cnegyer HavaTb Cc manoro 3HadeHus (0.5 - 1.0 %) u nocTteneHHo
yBENUUUBATb A0 YCTPAHEHWS NPOCAAKW HaTSHKEHUSI HA BbICOKUX CKOPOCTSIX.

Mapametp C1-45 onpegenser, Mo Kakomy napameTpy oOnpeaensiercs
BbICOKasi CKOPOCTb A5 BKIoYeHusi komneHcaummn C1-44:

0: Mo BbIxogHOW YacToTe.

KomneHcauusi C1-44 aktuBupyetcsi M macwtabupyetcsi B 3aBUCUMOCTM
OT BbIXOAHOW YacToThbl npeobpasosartens. APPeKT KoMneHcaumm pacteTt no
Mepe YBENUYEHUs 4acToTbl. ATOT MeToA MNpoLle, HO MEHEe TOYEH, TakK Kak He
y4Y/UTbIBAET U3MEHEHNE ANaMeTpa pyroHa.

1: Mo NuHeHOWN CKOPOCTH.

KomneHcauusi C1-44 aktmBupyeTcs M maclitabupyetcs B 3aBUMCMMOCTM
OT NUHENHOW CKOpoCTU MaTepuana. OTo Gornee TOYHbIA METOA, MOCKOMbKY
aspoauHamMuyeckme MoTepu 3aBUCAT OT JIMHENHOW CKOPOCTU MOBEPXHOCTU
pynoHa, a He OT 4acTOoThbl BpalleHWst ABuraTens.

MapameTtp C1-46 3agaeT OTHOCWUTEMbHbBIA NMOPOr CKOPOCTM, NMPU KOTOPOM
komneHcaumsa C1-44 pocTturaet makcumyma. OnpegensieT xapakTepucTuKy
HapacTaHus komneHcauun C1-44.

Ecnu komneHcaumsi HauvMHaeT [OencTBoBaTb C HEKOTOPOW HavanbHOM
CKOPOCTW, €€ 3HaYyeHWe JMHENHO HapacTaeT C YyBenu4YeHWeM CKOpOCTM
(YacToTbl nu NUHerHoN, B 3aBucumocTmn ot C1-45). Korga ckopocTe focTturaer
3HayeHus, paBHoro C1-46 oT MakcMmarbHOMW, KOMNeHcauus 4ocTUraeT CBOEro
MOSIHOrO 3HayeHus1, 3aganHHoro B C1-44, n nanee He ysenuymsaeTcs.

Hanpumep, ecnun C1-46 = 80 %, a makcumanbHas yactoTa 50 I'l, To nonHoe
3HayeHve komneHcaummn C1-44 Bypet pgocturHyTto Ha vactote 40 'y (80 % ot
50 Iy).

DYHKUMO- 3aBop.

L HasBaHue cyHkummn [inana3oH HacTpPoukn Uam.
HanbHbIV KoA, 3Hau.
C1-48 Pexuvm koHycHocTn 0: KpuBonuHeiiHas 0 ]
XapaKTepucTuka

1: JInHeiiHo-cermeHTHasA
XapaKTepucTuka



C1-49 WcTouHnk 3apanuns 0: duKkcnpoBaHHOe 3HaYeHne 0 ]
KOHYCHOCTU (C1-50)
1: AHanorosbiii Bxoa All
2: AHarnoroBblIi Bxog Al2
3: AHanoroBbliii Bxoa Al3

C1-50 B3apaHue KOHYCHOCTU 0.000 ~ 1.000 0.000 o

C1-51 Koppekuus 1 mm ~ 10000 mm 100 mm o
KOHYCHOCTU (npu
C1-48=0)

C1-52 [vameTp nsnoma 1 1 mm ~ 10000 mm 100 mm o
(npu C1-48=1)

C1-53 KoHycHocTb cermeHTa | 0.000 ~ 1.000 0.000 o
1 (npun C1-48=1)

C1-54 [AvameTp 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 (npun C1-48=1)

MapameTpbl ANns pacyeTta koaddULMEHTa KOHYCHOCTM.

PacueT ans KOHYCHOCTW NMpuW KpUBOMMHENHOW xapaktepuctuke (C1-48 = 0):

KoHycHocTb =1 -K x (1 - (Do + D1)/(D + D4)) =1 -K x (D - Dy)/(D + D,), rae:

K - koadpdmumeHT koHycHocTn (C1-50);

Dy - HaYanbHbIN AamMeTp pyrioHa;

D - Tekywuii gnameTp pyrnoHa;

D, - koppekuums koHycHocTtn (C1-51).

OcobeHHocTu: Co3faeT NnaBHYO HENVHENHYIO XapaKTepucTuky. MeHbLumne
3HauyeHus D, genatoT KpuByo Gonee KpyTor B Havasne HamoTKU.

PacyeT Ans KOHYCHOCTW NPV NMMHENHO-CErMEHTHOW XapaKTepuCTUKe:

Do<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 % (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.

HeobxoaMmo HauvMHaTb HacTpoOWKy C KPUBOMMHENHOro

= | pexuma (0) - oH nogxoauT AN GOnbLUMHCTBA MaTepunarnos.

— JInHenHo-cermeHTHbIN pexum (1) wucnonb3yetca  Ans

crneumanbHbIX MaTepuanoB CO COXHLIMU TPeOOBaHMAMN K HAMOTKE.
CnepyeT npoBepsiTb KayeCcTBO HAMOTKM IKCNEPUMEHTanbHO

nocre HacTPOWMKN NapaMeTpoB.




¢yHKu_Mo- HasBaHue cyHkummn [inana3oH HacTporkun 3asop. WUzm.
HarnbHbIV koA, 3Hau.

C1-56 DyHKUMA 0: HeaktuBHa 0 o
cpabartbiBaHus 1: AkTnBHa
3aLMTLI NpU 06pbIBE
matepuana

C1-57 YcTaBka YacTtoTbl Ans 0.00 'y ~ PO-14 10.00 Ny u]
oBHapyxeHust obpbiBa

C1-58 YcraBka 1 mMm ~ 1000 mm 10 mm o
oBHapyxeHus obpbiBa
no AnameTpy

C1-59 Bpewmsi cpabaTbiBanust | 0.1 ¢ ~60.0 ¢ 1.0c o

3awuTbl OT Oﬁpbl Ba

[nsa dwukcauum obpeiBa MaTepuana u reHepaumm owmnbku Err30 gomkHbl
ObITb OAHOBPEMEHHO BbINOMHEHbI ABa YCMOBUS:

1. BebixogHas yactota > C1-57

2. WN3wmeHeHnne gnameTtpa > C1-58 B TeyeHne Bpemenn > C1-59.

QyHKuylo- HasBaHnue cyHkummn [inana3oH HacTpouku 3ason. Uam.
HanbHbIN Kop, 3Hau.
C1-60 Koppekuus ckopocTu -50.0 % ~ 50.0 % 0.0% o
npeaBapuTenbHOro
npvsoaa

Mapametpbl C1-60 - C1-64 peanusyioT QYHKUMIO NpeaBapuTEnbHOTO
npueoaa, KoTopas MCMonb3yeTcs NPV CMEHE PYSIOHOB «Ha NeTy» As NNaBHOro
BBOAA HOBOTO PYroHa B npoLiecc 6e3 0CTaHOBKU OCHOBHOM MTUHUW.

C1-60 koMneHcnpyeT HebomMblUME PacXOXAEHUS B CKOPOCTU MEXAY HOBbIM
PYSIOHOM U ABWKYLLUMMCS MaTepuanom.

MonoxuTenbHble 3HAYeHUs:: MOBEPXHOCTHAas CKOPOCTb NpeaBapuTENbHO
pa3roHsieMoro pynoHa 6yaeT Bblle NMMHENHON CKOPOCTW MaTepuana.

OTpuuaTenbHble  3Ha4YeHUS: MOBEPXHOCTHas CKOpOCTb OyaeT Hwuxke
NNHEeNHON CKOPOCTM MaTtepuana.

DYHKUMO- 3aBog.

o HasBaHnue HKLMN ManasoH HaCTPOWMKKN WUzm.
HanbHbIN Kop, by A P 3Hau.
C1-61 Bei60p orpaHuyennst 0: dukcmpoBaHHoe 1 o
MOMEHTa orpaHuyeHne
npeaBapuTEnbHOTO (HacTtpoiika PD-02)
npusoaa 1: PacuyeTHoe orpaHuyeHne no

HaTAXEeHUo

OnpegenseT  MeTod,  OrpaHWYeHWs  KPYTSLWero  MOMeHTa  npu
npeaBapuTensHOM NprBoAE.

0 (PukcupoBaHHOe): MoOMeHT oOrpaHW4MBaeTCq  CTaHAapPTHbIMU
napameTpamu npeobpasoBaTtens.

1 (PacuyeTtHoe): MoMeHT paccuuTbiBaeTCs M OrpaHM4MBaeTCs Ha OCHOBE
33aHHOr0 HaTsXKeHWs U TeKyllero AvameTpa pyroHa, 4to obecneuvBaet



bonee 6e3onacHbIi U KOHTPONMPYEMBIN 3arycK.

¢yHKuy|o- HasBaHue cyHkummn [inana3oH HacTpoWkun 3asop. U3m.
HamnbHbIV KOA, 3Hau.
C1-62 Koppekumnst MomeHTa -50.0 % ~ 50.0 % 0.0 % o
npefBapuTEbHOro
npvsoaa

[Mo3BonsieT onepaTMBHO CKOPPEKTMPOBATbL pacyeTHOe 3HAYeHWe MOMEHTa
ona  nony4yeHua Tpe6yeM0ro HaTAXeHUA npu 3anycke. MnoNoXuTernbHble
3Ha4YeHUA YyBENMYMBAKOT MOMEHT, MOBbIlWAA HaTAXeHue. OTpMLI,aTeJ'IbeIe
3Ha4YeHUA yMEeHbLLUAT MOMEHT, CHUXXaaA HaTaXeHne.

3aBop.

®yHKUMO- o
y! "lv o HasBaHue cyHkummn [nana3oH HacTponkn U3m.
HanbHbIU KOO 3Hau4.
C1-63 Pacuet gnametpanpu | 0: PacueT npogomxaetcsa 1 o
npeasapuTenbHOM 1: PacyeT npuoctaHaBnueaetcs
npusoge

Tpebyemoe 3HayeHue 1. Mpu npegBapuTEnbHOM MPUBOAE PYIIOH elle He
coefuHeH C MaTtepuasnioM, U €ero CKOpoCTb MOXET He COOTBETCTBOBaTb
pacyeTHoii. MprocTaHoBka pacyeTa AvameTpa NpefoTepallaeT HEKOPPEKTHbIe
N3MEHEHWS 1 CKauKu.

myHKu_uo- HasBaHnue cyHkummn [nana3oH HacTPoMkn 3asop. Usm.
HanbHbIV KoA, 3Hau.
C1-64 Bapepxka pacyeta 0.0c~10.0c 3.0c o
[AvameTpa nocrne
npeaBapuTenbHOro
npusoaa

Bpemsi 3apgepxku nepen BO30GHOBREHMEM pacyeTa AuameTpa nocrne
3aBepLUeHus npeaBapuTenbHOrO  MpuBoAa. Mossonser  cucteme
cTabunmsnpoBaTbCs Mocne NOAKIIYEHUS pyrioHa K Matepuany, npexae 4em
BO30OHOBUTL TOYHBIN pacyeT AvameTpa, npedoTBpallas peskue konebaHus
pacyeTHOro AnamMeTpa B MOMEHT nepexofa C npeaBapuTenbHOro npveoja Ha
pabounii pexum.

t‘DyHKl._mo- HasBaHue cyHkummn [inana3oH HacTporkn 3asop. Uam.
HarnbHbIV Kof, 3Hau.
C1-65 Bbi6op aganTuBHOro 0: HeaktveeH 0 [
MOMeHTa 1: AkTvBeH

ﬂpm aKTMBaummn npeo6pasoBaTen|> aBTOMAaTU4ECKM 3anoMUHaeT U
ncnonb3yet MOMEHT, pa3BVITbIl7I npu npegbligywiem 3anycke, B KayecTBe

HavanbHOro Anda cnegyrouwiero.
MonesHo ans MaTtepuarnoB C BbICOKMM CTaTUHECKUM TPEHNEM, obecneuvBaeT

NnaBHbIN U CTabWMbHBIN NyCK.



QyHKu." o- HasBaHue cyHkummn [inana3oH HacTporkun 3ason. Uzm
HarnbHbIV koA, 3Hau.
C1-66 WcTouHuk 3apanust 0: duKcMpoBaHHOE 3HaYeHne 0 ]
HavanbHoro momeHta | (C1-67)
1: AHanoroseblvi Bxog All
2: AHanorosebii Bxoa Al2
3: AHanorosebii Bxoa Al3
4: BbICOKOYaCTOTHbIN
MMNyNbCHbIV Bxoa, HDI
5: MpoTokon ces3v Modbus
RTU
C1-67 YcraBka Ha4anbHoro 0.0 % ~ 200.0 % 0.0 % u}
MOMEHTa
C1-68 O6HapyxeHue 0: HeaktnsHO 0 u
o6pblBa MMMNYLCOB 1: AktnBHO
C1-69 YcraBka yacTtoTbl Ans | 0.00 'y ~ PO-14 0.00 'y o
oBHapyxeHus obpbiBa
MMMy rbCOB
C1-70 MoporoBoe 3HayeHne 0.00 'y ~ 600.00 'y 0.00 Ny o
YacTOTbl UMIMYNbCOB
C1-71 Bapepxka 0.0c~60.0c 0.0c o
oBHapyxeHus obpbiBa
MMMy bCOB

[nsa durkcauum asapum JOMKHbI ObITb OAHOBPEMEHHO BbINOSTHEHbI YCIOBUS:
1. C1-68 =1 (pyHKUMSA aKTVBMPOBaHA);

2. BbixogHas yactota > C1-69;

3. YactoTta umnynbcoB ¢ gatyuka < C1-70;

4. Ycnosue 3 coxpaHsieTcs gonblue BpeMeHn C1-71.
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Fpynna UO: MoHuTOpUHr cobbiTui MY

¢yHK|.|}4 o HasBaHue dyHKkumnm [Ounana3oH HaCTPOWKMK 3asog. Uam.
HanbHbIA KOA, 3Hau.
U0-00 Kog cobbitust 00 HeT ownbok - .
Ne1 (nocnegHee Err01 Meperpyska cunosoro moaynsi MY
3acprKcpoBaHHoe Err04 Meperpyska no ToKy Npy pasroHe
cobbiTne B XypHane Err05 Meperpyska no Toky npu
HevcrnpaBHOCTe) 3aMeaneHun
Uo-01 Kop cobbitus Ne2 Err06 I'Iepevrpyzka M0 TOKy Ha - .
MOCTOSIHHOM CKOPOCTN
(npeanocnenHee
sacbuake. cobbiTe Err08 MNepeHanpsikeHve Npu pasroHe
B KypHane Err09 MepeHanpsikeHve npu
o 3amezneHnn
HeucrpaBHOCTeiA) E .
rr10 MNepeHanpspkeHne Ha NOCTOSHHOM
U0-02 Kopa cobbiTnsa Ne3 CKOpPOCTUN - .
(npeabipyLiee Err12 MoHwkeHHoe HanpshkeHne Ha 3MT
3apuKenpoBaHHoe Err13 Meperpyska M4
co6biTue B XypHarne Err14 Meperpyska 3
HeucrpaBHOCTEiA) Err15 MNeperpes MY
Err17 Owmbka nsmepeHus Toka
Err20 K3 Ha 3emnio
Err23 O6pbiB thasbl Ha Bxoae Err24
O6pbIB hasbl Ha BbIxoae
Err25 Owmnbka EEPROM
Err27 Ownbka Modbus RTU
Err28 BHeluHs1 HencnpaBHOCTb
Err29 MNpeBblweHe OTKNOHEHNS!
CcKopoCTU
Err30 MNonb3oBaTenbckas owunbka 1
Err31 MNonb3oBaTenbckas owmbka 2
Err32 Moteps MNO-o6paTtHo cBA3N
Err33 OrpaHuyeHve Toka
Err34 XonocTon xon
Err35 MNponagaHue nutanus
Err37 Owwbka coxpaHeHusi napaMmeTpoB
Err39 [locTurHyTo Bpems HenpepbIBHOM
paboTbl
Err40 [locTurHyTo cymmapHoe Bpemsi
paboTbl
Err46 MNoTeps cBA3n B master-slave
pexuve
[aHHble cobbiTna Net:
q’yHK“.Mo_ Hassanue cyHkummn Ea. vam. WUzm
HarnbHbIV Kof,
U0-03 Pabouas yactota cobbitum Net 0.01 My .
U0-04 BbIxogHoi TOK npu cobbiTum Net 0.01A .
U0-05 HanpsixeHue 3BeHa NOCTOSIHHOIO Toka npu cobbiTun Net 0.1B .
U0-06 COCTOsIHWE BXOAHbIX KNEeMM npu  cobbiTum Ne1 — .
U0-07 CoCTOsIHME BbIXOAHbIX KNeMM npu  cobbiTum Ne1 — .
U0-08 CocTosiHue MY npu cobbiTm Net — .
U0-09 Bpewms B pexume octaHoBa npu  cobbitim Net MWH .
U0-10 Bpewms B pexume paboTbl npu  cobbiTum Ne1 MWH .
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[aHHble cobbiTna Ne2:

Ha:z:g;:on HasBaHnue cyHkummn En. nam. U3m.
U0-13 Pabouas yactota cobbiTum Ne2 0.01 Ny .
U0-14 BbixogHoi TOK npu cobbiTun Ne2 0.01A .
UO0-15 HanpsixeHune 3BeHa NOCTOSHHOrO Toka npu cobbitum Ne2 0.1B .
UO-16 CoCTOsiHME BXOAHbIX KNemMM npu  cobbiTumn Ne2 — .
U0-17 CoCTOsIHUE BbIXOAHbIX KIeMM npu  coBbiTum Ne2 — .
U0-18 CoctosiHue MY npu cobbiTum Ne2 — .
U0-19 Bpewmsi B pexume ocTaHoBa npu  cobbiTum Ne2 MUH .
U0-20 Bpewmsi B pexume paboTbl npu  cobbiTum Ne2 MWH .

[aHHble cobbITnsa Ne3:

PyHKUNO- HasBaHue chyHKUUM EA. u3m. Yam.

HanbHbIV koA,

U0-23 Pabouas Yactota cobbitum Ne3 0.01 My .
U0-24 BbIxoaHo# TOK Npu cobbiTmn Ne3 0.01 A .
U0-25 HanpsikeHue 3BeHa NOCTOSHHOIO Toka npu cobbiTum Ne3 0.1B .
U0-26 CoCTOsiHME BXOAHbIX KnemM npu  cobbiTum Ne3 — .
U0-27 CocCTOsiHUE BbIXOAHbIX KIleMM npu  coBbiTum Ne3 — .
U0-18 CocTosiHue MY npu cobbiTm Ne3 — .
U0-29 Bpems B pexxume ocTaHoBa npu  cobbiTum Ne3 MWH .
U0-30 Bpewms B pexxume paboTbi npu  cobbiTum Ne3 MVH .

Fpynna Ul: NapamMeTpbl MOHUTOPUHra

[aHHasa rpynna napameTpoB MO3BOMAET OTCNeXuBaTh KroyeBbie paboyve
XapakTepuctuku npeobpasoBaTtens B peanbHOM BPeMeHu Yepes naHernb
ynpasreHns unv no npoTokony ceAsmn (agpec Modbus: 0x71xx).

Haﬁz::l;:on HasBaHnue cyHkummn En. nam. Uam.
U1-00 PabBouvas yactota 0.01 Ty .
U1-01 OnopHas YacToTa 0.01 My .
U1-02 HanpsxeHne 3BeHa NOCTOSHHOIO Toka 0.1B .
U1-03 BbIxogHOe HanpsikeHve 1B .
uU1-04 BbixoaHo Tok 0.1A .
U1-05 BbixoaHasi MOLLHOCTb 0.1 kBt .
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U1-06 CraTyc UMpoBbIX BXOAOB HEX .
uU1-07 CraTyc uMpoBbIX BbIXOA0B HEX .

[1ns cCOCTOSAHMI UMEPOBLIX BXOAOB:

Bnt00 — DI1

Bnt01 — DI2

But02 — DI3

But03 - DI4

But03 - DIS

[0ns cocTOAHMIN LM POBbLIX BLIXOAOB:

But00 — pene T

But01 — pene R

But02 — FM (B pexxume LmpoBOro BbIXoaa)

DyHKUMO-

HanbHLIA KOAL HasBaHnue cyHkummn En. nam. Usm.
U1-08 HanpsxeHnwne All nocne koppekuumn B .
U1-09 HanpsixeHue Al2 nocne koppekuum B .
U1-10 OnopHbIi curHan MNA-ynpasnexus (3Ha4eHue ycTaBku % .

Mg (s npoueHTax) * PA-05)
Ul-11 CurHan obpatHon casiau MAA-ynpasneHus (3HaveHvne % .
obpaTHon cesasmn M (B npoueHTax) * PA-05)
U1-12 3HaueHMe cyeTumka - .
U1-13 3HayeHune anvHbl - .
uU1-14 PacueTHoe 3HayeHne ckopocTu ABuraTens 06/MUH .
U1-15 Crynetb MINK - .
U1-16 YacToTa BbICOKO4ACTOTHOTO UMMNYNbCHOro Bxoaa HDI Ky .
U1-17 daKTnyeckasi CKOpoCcTb 06paTHON CBA3M y )
U1-18 OcrTaBlueecsi Bpems paboTbl MwuH )
U1-19 HanpsixeHue All fo koppeKuum B .
U1-20 HanpsixeHne Al2 go koppekuumn B )
uU1-21 CkopoCTb NHUKM (3amep no umnynecam HDI), M/MUH .
cMm. cTp. P7-71
U1-22 OTob6paxeHne CKOPOCTU Harpy3ku (YCTaHOBNEHHas - .
CKOPOCTb Mpu ocTaHoBe), cMm. P7-31
U1-23 Bpems BkntoyYeHus nuTaHus MuH .
U1-24 Bpewmsi paboTbl MuH )
U1-25 YacToTa BbICOKOYACTOTHOTO MMMyNbCHOro Bxoaa HDI u .
(oTnnyaeTcs ot U1-16 ToNbko pasmMepHOCTbH0)
Ul-26 YactoTa, 3apaHHas ¢ npotokona cesam Modbus RTU % °
uU1-27 OcHoBHas 4acToTa oTobpaxeHust u .
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U1-28 BcnomoraTtenbHas YactoTa oTobpaxeHus u .
U1-29 LlenesoW KpyTSLLMiA MOMEHT, NpUHUMaeTcs 3a 100 % % )
HOMUHanbLHOro MmomeHTa 31
U1-30 BbIxogHO KpyTALLMIA MOMEHT, MpuHUMaeTcs 3a 100 % % o
HOMMWHanbHOro MomeHTa 3]
U1-31 BbIXOAHOM KPYTALLMIA MOMEHT NPY HOMUHanNLHOM Toke MY | % .
U1-32 BepxHuii npegen KpyTALLEro MOMEHTA, paBHbIii % .
HOMWHanbHoMy Toky M4
U1-33 LleneBoe HanpsikeHue pexuma U/f pasgenenus B )
U1-34 BbixogHoe HanpsixeHue pexxuma U/f paspenenus B .
U1-35, U1-36 Peseps - .
U1-37 Lleneoe HanpsikeHne AO1 B .
U1-38 Llenesoe HanpshkeHne AO2 B .
U1-39 Cratyc pabotbl M4: - .
0: OctaHoB
1: Bnepen
2: Hasap
3: Owmbka
U1-40 Owmbka no Toky M4 - 0
U1-41 OcrTaBLueecs Bpemsi npouecca Y .
U1-42 Tok BxoAsALEen NMMHUN NEPEMEHHOTO TOKa A .
U1-43 Bpems Tekyuien ctynenmn MIK - )
U1-46 O6paTHas cBsi3b 3HKOAEpa - .
uU1-47 CymmapHas HapaboTka B 4acax (CyMMapHoe Bpemst Y .
paboTbl =
U1-47 + U1-48)
U1-48 CymmapHas HapaboTka B MUHYTax (CyMMapHoe Bpemst MuH .
paboTbl =
U1-47 + U1-48)
U1-50 TemnepaTypa anekTpoasuraTens °C 0
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naBa 7. YnpaBneHue no KOMMyHUKauMoHHOMY npoTokony Modbus RTU

MpeobpasoBatenn uyactotel cepun INPRIME MX nopaepxwusaioT
CTaHAAPTHbLIM  KOMMYHUKaUMOHHBIM npoTokon Modbus RTU. C nomoubio
koHTponnepa unu MK MoXHO ynpasnsTe YCTPOWCTBOM, @ TaKKe W BbINOMHATH
MOHUTOPWHI napameTpoB. [pexage, 4eM WCMonb3oBaTb COEAWMHEHWEe Mo
npoTtokony Modbus RTU, o3HakombTecb coO cneaywoulen mHdopmauuen o
6e3onacHocTy.

Koraa ynpaBneHve YCTPOWCTBOM MNaBHOrO Mycka MpOU3BOAUTCS
AMCTaHUMOHHO, ybeawTechb, 4TOo Bbl cobniopaete TexHuky 6Ge3onacHOCTU.
ObsszaTenbHO coobLuMTe nepcoHany, nMetoLwemMy 4ocTyn k npeobpasoBaTernto
4acTOTbl, YTO OHO MOXET ObITb 3anyLLeHO B 060N MOMEHT.

— B oaHHON rnaBe Bce 3Ha4YeHUs ¢ MHAEeKCOM «hy» nokasbiBalT, YTO
=== | [aHHOE 3HaYeHWe YyKa3aHO B LUECTHaAUATEPUYHON cucTeme

=== | cuncnenus (hex). Ecnu nugekca HeT, 3HA4YNUT, 3HAYEHNE yKa3aHO B
[ecATUYHON cucTeMe cuncrneHust (dec).

Cepust INPRIME MX umeeT gBa ceTeBbix pexuma: pexxum Master/Slave un
pexum Master/Slaves.

NNK

RS232

RS485
/

RS485

Puc. 7.1 CeTeBoli pexum Master/Slave
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PucyHok 7.2 — CeTeBol pexum Master/Slaves

HacTporikn napameTpoB CBS3U BbINOMHAETCH B QOYHKUUOHaIbHOU 2pyrne
P8.

7.1 CTtpykTypa coobLieHus

MpoTtokon Modbus BkrtoyaeT Asa Buaa pexvma nepegayu (pexvm RTU
ASCII), INPRIME MX nopaepxuvsaeT Tonbko pexum RTU, cootBeTCTBYIOLME
AaHHble crneayoLye:

6anTbl: 1 cTapToBbIA OUT, 8 BUTOB AAHHbBIX, KOHTPOSbHBIN BUT N KOHEYHbIN
6uT. MNpu Hannymm NpoBepoyHoro 6uta 1 GUT NPOBEPKN YETHOCTU/HEYETHOCTUN 1
1 KOHe4HbIN 6UT. Korga 6uT 4eTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX GuTa.

CTAPTOBbIX BUT NPOBEPOYHbIV KOHEYHbIN
BUT BUT BUT

B pexume RTU coobLueHne Bcerga uMeeT UHTepBan BpeMeHu nepegaym He
MeHee 3,5 6aiToB B Havane. CTpykTypa coobLLEeHWI (3anpoc/oTBET) NnepesaeTca
B crefyloLlem rnopsiike: aapec MalluHbl, KO4 KOMaHAbl KOMOUHaAUWK, AaHHble
n koHTponeHoe cnoeo CRC. lNepepava kaxporo 6anta ocyllecTBrsieTcs B
LecTHaauaTepuyHoM cpopmaTte. PopmMaT AaHHBLIX CReayOLLMWIA:

®dopmart nepenaym gaHHbix Modbus RTU

Crapt-6ut Apnpec Peructp [aHHble npg%%"(a Cron-6ur

1. [Ona onpegeneHusi Havana coobLlieHus ucrnonb3yeTcs naysa
NPOAOIKUTENBHOCTBIO HEe MeHee 3,5 cumBonoB (14 6uT).

2. Ecnu naysa npu nepepave coobleHusi 6onee yem 1,5 cumBona (6
6uT), TO AaHHOEe coobLLEHNE CUNTAETCS OLLMBOYHBIM.



Tabnuua 7.1 — CTaHgapTHas CTPyKTypa coobLleHns RTU:

START T1-T2-T3-T4 (Bpems nepefaum 3,5 bavita)
SLAVE ADDR Appec cBsasu: 1 ~ 247
CMD 03H: yTeHne napameTpoB NOAYMHEHHOTO YCTPONCTBA;

06H: 3anncb napameTpoB NOAYMHEHHOTO YCTPONCTBA

DATA(N-1) [laHHble: rpynna napameTpa, HOMep napameTpa, 3HayeHve
napameTpa
DATA(N-2)
DATAO

CRC CHK crapwero paspsiga | [Mpoeepka 3HaueHus: CRC
CRC CHK mnapwero paspsga

END T1-T2-T3-T4 (Bpems nepenaun 3,5 6aiT)

MpoBepka gaHHbIX CRC ncnonb3yeTcs Ans npoBepkn 6akToB COOBLLEHMS.
Mpumep uteHna napamerpa P0-03 (BekTopHOe ynpaBseHune):
3anpoc: [01][03][F0][03][00][02][07][0B]

OtgeT: [01][03][04][00][00][00][00][FA][33],

lpe:

FO 03 — agpec P0-03

00 02 — KONM4eCTBO YNTaeMbIX NapameTpos (2)

00 00 — 3HauyeHue P0-03 (BEKTOPHbLIN pexum)

7.2 OnpepeneHue agpeca nepegayv gaHHbIX

AZlpec peructpa COCTaBrsieTCsl Ha OCHOBe HOMepa rpynnbl M Homepa
napameTpa:

Tabnuua 7.2 — Agpeca nepefayu AaHHbIX

Mpynna napameTpoB Peructp 3anucbk B RAM
PO-PE 0xFO000-0xPEPF 0x0000-0x0EPF
AO-AF 0xA000-0xAPFF 0x4000-0x4PFF
BO-BF 0xB0O00-0xBPPF 0x5000-0x5PPF
CO-CF 0xC0O00-0xCPPF 0x6000-0x6PPF
uo-u1 0X70xx—0X71xx -

Hanpumep, ana P04-12 peructp 6yget OxF40C, roe F4 npencraensieT
Homep rpynnbl P04; OC npeacTaBnsieT WeCTHaALaTepuyHblii doopmar yucna
HoMepa napameTpa 12 B rpynne P04.

Ona napametpa A3-22 peructpom byaet 0xA316, roe A3 npeacraensiet
coboit Homep rpynnsl A03; 16 npeacTaBnsieT LIecTHaALaTepuUyHbIi dopmat
yncna Homepa napameTpa 22 B rpynne A03.



Ons npumepa B Tabnuue 7.3 nokasaH nepeBoj BCex NapameTpoB rpynnbl
PO B agpeca pernctpo Modbus.

Tabnuua 7.3 — Tabnuua cCoOTBETCTBUSI a4peCcoB NapameTpoB

DYHKUMOHANbHbIN Appec ®YHKLUNOHaNbHbIA Anpec ®DyHKUMOHaNbHbIA 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 FO06 P0-07 F007 P0-08 F008
P0-09 F009 PO-10 FOOA PO-11 FOOB
P0O-13 FOOD PO-14 FOOE PO-15 FOOF
P0-16 F010 PO-17 FO11 PO-18 F012
P0-19 F013 P0-20 F014 PO-21 FO15
P0-22 FO16 P0O-23 FO17 P0O-24 FO18
P0-25 F019 PO0-26 FO1A PO-27 FO1B
P0-28 Fo1C P0-29 FO1D

Mockoneky EEPROM 4acTto nepesanucbiBaeTcs, 3TO COKpaliaeT CpoK
cnyx6bsl EEPROM; pgans HekoTopblX napamMeTpoB €eCTb BO3MOXHOCTb
3anucblBaTb 3HAYeHNs B onepaTuBHyto NnamATe RAM. K aTon dpyHKUMM MOXHO
nonacTtb TOMbKO MyTEM W3MEHEHWs CTapllero paspsiaa COOTBETCTBYHOLLErO
kopoBoro agpeca ¢ F Ha 0 (ans rpynn P), c AHa 4 (ansrpynn A),cBHa5uc
C Ha 6 (cm. Tabnuuy 7.2).

J— pynna U — Tonbko Ans yteHnsa HekoTopble napameTpbl HEMNb3s

= [ 13MeHATb Npu pabotatowem MY. Mpu nsmeHeHun napameTpos

== | «koda (yHKUMWM criefyeT TaKkKe y4uTblBaTb AMana3oH HacCTPOWKu
napamMeTpoB, eAVHNLbI N3MEPEHVS.

7.3 Tabnuubl perucTpoB CBA3MU

Tabnuua 7.4 —NapameTpbl MOHUTOPUHIa

Apnpec EavHuubl
(HEX) MNapameTp UaMepeHMA RocTyn Onucanue
0x1000 YcTraBka no cBsian 0.01 % Yrenwve/3anvce -10000...10000
(-100.00 %...
100.00 %)
0x9000 YacroTa ycTaBku 0.01 Ty Yrenve/3anuch 0 ly...P0-14 (makc.
o cBA3n vacToTa)
0x1001 3apaHHas yactoTa 0.01y Tonbko YTeHue Llenesasi yactoTa
ynpaBneHus
0x1002 Pa6ouvas yactota 0.01my Tonbko YTeHne dakTnyeckas
BbIXO/Has 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
HanpsbxeHve knemmax U/V/W
0x1005 BbixoaHoM Tok 0.1A Tonbko YTeHne Tok gBuraTens
0x1006 BbixopHas 0.1 kBt Tonbko YTeHne MoTpebnsiemas
MOLLHOCTb MOLLIHOCTb
0x1007 CraTyc ungpoBbIX — Tonbko YTeHne Butosas macka
BXO[0B (DI1-D14)
0x1008 Cratyc undpoBbix — Tonbko YTeHue ButoBas macka
BbIXOOOB (Pene R, T, FM)
0x1009 PID ycraBka — Tonbko YTeHve BagaHHoe 3HayeHne
PID
0x100A PID obpaTHas — Tonbko YTeHne TekyLuee 3Ha4YeHVe
CBA3b obpaTHoi cBA3N
0x100B Hanpspkenne All 0.01B Tonbko YTeHne Mocne kanubpoBku
0x100C Hanpsbkenune Al2 0.01B Tonbko YTeHne Mocne kanubposku
0x100D Hanpspkenne AO1 0.01B Tonbko YTeHne Tekyluee 3Ha4YeHne
aHarIoroBoro Bbixoaa
0x100E Tekywwmit atan MK | — Tonbko uYTeHue AKTUBHbIV LIar
MHOTOCTYMeHYaToro
pexvima
0x100F CkopocTb 06/MUH Tonbko YTeHnEe PacyeTHble 060poThI
nBuratensi
0x1010 Cuetumk — Tonbko YTeHne BHaueHue cueTumka
MMMNYNbCOB
0x1012 CKOpOCTb Mo 0.1y Tonbko yTeHve ®dakTnyeckast
obpaTHo cBsi3u YacToTa C Jatuuka
0x1013 OcrTaslueecst 0.1 MuH Tonbko YTeHne [ns TainMepHbIX
Bpemsi paboTbl DYHKLMIA
0x1014 Hanpsienne All 0.001B Tonbko yTeHve 3HauyeHue no
(oo kanuGpoBkw) KanubpoBku
0x1015 HanpsikeHue Al2 0.001B Tonbko YTeHne BHaueHue go
(Ao kanubpoBkw) KanubpoBku
0x1016 TnHeliHas 1 M/MUH Tonbko yTeHve [Ans KoHBENepHbIX
cKopocTb cuctem
0x1017 CKOpOCTb Harpyaku Monb3oBaTenbckue Tonbko YTeHne HactpauBaetcs B
P7-31
0x1018 Bpems ¢ 1 MUH Tonbko YTeHne O6Lwas HapaboTka
BKITIOYEHUS
nuTaHus
0x1019 Bpewms TekyLuero 0.1 MuH Tonbko YTeHne C MomeHTa nycka
ceaHca paboTbl
0x101A YacToTa BXOAHbIX 1Ty Tonbko YTeHne AnbTepHaTUBHbIN
MUMMNYbCOB BapuaHT U1-16
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0x101B OcHoBHasi yactoTa 0.011y Tonbko YTeHne NS CNoXHbIX

(A) pexvmMoB
0x101C BcnomoratenbHas 0.01Ty Tonbko YTeHne [Insi cNoXHbIX
yactoTa (B) pexvmMoB
0x101D Llenesoit MOMeHT 0.1% Tonbko YTeHne 100 % =
HOMVHarbHbIN
MOMEHT ABUraTensi
0x101E BbIxoaHOW MOMEHT 0.1% Tonbko YTeHne 100% =
HOMVHarbHbIN
MOMEHT ABUraTensi
0x101F BbIxoaHOW MOMEHT 0.1% Tonbko YTeHne 100% =
HOMVHasbHbIN TOK
npeobpasoBatens
0x1020 OrpaHnyervie 0.1% Tonbko YTeHne 100% =
MOMeHTa HOMMHaIbHbIA TOK
npeoGpa3oBaTensi
0x1021 Lieneeoe 1B Tonbko YTeHue [ns cneunanbHbIX
HanpsbxeHue U/f pexumoB
pasaeneHus
0x1022 BbixogHoe 1B Tonbko YTeHue [ns cneunanbHbIX
HanpsbxeHue U/f pexumoB
pasaeneHus
0x1025 Bxoa AnuHbl — Tonbko YTeHue [ns
NO3NLIVOHNPOBAHUSA
0x1026 Hanpsixenne AO2 0.01B Tonbko YTeHne Tekyluee 3Ha4YeHne
aHarioroBoro Bbixoga
0x1027 Cratyc — Tonbko YTeHne CocrosHue M4
npeoGpa3soBaTens
0x1028 TekyLiee cobbiTre — Tonbko uYTeHue Kopn nocnegHero
cobbITnA

Mpumep 1: YteHne paboyen 4acToTbl NEPBOrO YCTPONCTBA:

0x01 0x03 0x10 0x02 0x00 0x01 Ox21 OxO0A,

0x10 0x02 — agpec napameTpa paboyen YacToThl,

0x00 0x01 — 3Ha4eHue aaHHbIx (0001),

0x21 OXOA — KoHTpornbHoe 3Ha4YeHne CRC.

Mpumep 2: OpgHOBpPEMEHHOE YTEHWE HaMNpPsPKEHWS LUWHBI, BbIXOLHOTO
HanpsiKeHWs 1 BbIXOAHOrO TOKa NepBOro yCTPOMCTBA:

0x01 0x03 0x10 0x03 0x00 0x03 — CRC KOHTPOSbHOE 3HaYeHne, 3Ha4YeHne
[AaHHbIX aHanornyHo npumepy 1.

dopmaT gaHHbIX:

MpoueHTHbIe 3HayveHns (0x1000): 10000 = 100.00 %,

YacToTHble AaHHble: oTHocuTenbHo PO-14 (Makc. yacToTa),

MomeHTHbIe AaHHble: oTHocUTeNbHO P3-21/P3-23 (HOMUHarbHbIE 3HaYeHNs).

HacTpoiika BbIxoaoB:

Ons ynpaBneHuss uMdpoBbiMK Bbixogamu yepe3d Modbus — HasHauuTb
dyHKUMio 16.

[na ynpaBneHns aHanorosbiMy Bbixogamu yepes Modbus — HasHaunTb
dyHKUMIO 7.



Tabnuua 7.5 — YnpaeneHue nyckom v octaHoBoM MY (3anumce)

Apnpec (HEX) Komanpa (HEX) OnucaHue
0x2000 0001 Mpsamoii nyck

0002 PeBepcHbI nyck
0003 Mpsimoit TonykoBbIN pexum (Jog)
0004 PeBepCHbIi TONYKOBLIN pexum (Jog)
0005 OcTaHoB Mo MHepLWK
0006 TopmoxeHwue ¢ 3aMeaneHmem
0007 C6poc owmbku
0008 C6poc oLWNBKY (TONMBKO B pexuMe ynpasneHusi no

Modbus)

Tabnuua 7.6 — CocTosiHue MY (Tonbko YTeHune)

Appec (HEX) 3HaueHue (HEX) CocTosiHue
0x3000 0001 Mpsimoe BpalleHve
0002 PeBepc
0003 OcraHoB
Tabnuua 7.7 — YnpasneHue undpoBbIMU BbIXogamu (TOJ‘IbKO 3aI'II/ICb)
Appec (HEX) Bur Bbixon
0x2001 But0 Ynpaenexue Pene T
But1 Ynpasnexve FM
But2 Ynpaenenue Pene R

Tabnuua 7.8 — YnpaBneHue aHanorobIM1 BbLIXOAAMM (TOSbKO 3anmcb)

Anpec (HEX) Awnana3soH (HEX) CooTBeTcTBME
0x2002 (AO1) 0x0000-0x7FFF 0-100 %
0x2003 (AO1) 0x0000-0x7FFF 0-100 %

Tabnuua 7.9 — >KypHan cobbiTuin npeobpasoBatens (YTeHue)

Anpec (HEX) Kop owm6ku (HEX) Tun ownbku
0x8000 0000 HeT owwmbkn
0004 Meperpyska no Toky npv pasroHe
0005 Meperpy3ka no Toky Npu TOPMOXEHUN
0006 Meperpyska no ToKy Ha NOCTOSIHHOW CKOPOCTU
0007 Meperpy3ka no Toky Npu ocTaHOBKe
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0008 MepeHanpsikeHne Npu pasroHe

0009 MepeHanpsixeHve nNpy TOPMOXKEHUN

000A MeperanpsbkeHne Ha NOCTOSAHHOW CKOPOCTU
000B MeperanpsixeHve nNpu ocTaHoBKe

000C Huskoe HanpspkeHne nuTaHus

000D Meperpy3ka npeobpa3osatens

000E Meperpy3ska gsuratens

000F Meperpes moayns

0011 Owmbka obHapyxeHus Toka

0014 K3 Ha 3emnio

0015 Owwnbka naeHTUdUKaLmmn anekTpoasuratens
0017 O6pbIB hasbl Ha Bxoze

0018 O6pbIB hasbl Ha BbIXOAE

0019 Owwnbka YteHusi/3anucn EEPROM

001A [MpeBbILWEHO KONMMYECTBO NOMbITOK BBOAA Napons
001B Owmbka cassn

001C BHeluHsis ombka

001D MpeBbILLEHO OTKMOHEHWE CKOPOCTU

001E Mornb3oBaTenbckast owmbka 1

001F Monb3oBaTenbckas owwmbka 2

0020 MoTepsi MA-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 BpEMS HenpepbIBHOW paboTbl
0028 [ocTturHyto cymmapHoe Bpemst paboTbl
0029 WcTekno Bpems C BKIIOYEHWSI MUTaHWS
002B MpeBbIWeHne ckopocTy ABuraTens

002 F Owwubka coeguHeHns master-slave

Mpu owmbkax cesa3n:

. YreHue: Bo3BpallaeT agpec 0x83XX

. 3anuck: Bo3BpalLaeT agpec 0x86XX
Mpumep komaHAbI Nycka (NpsAMoe BpalLeHue):
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[01][06][20][00][00][01][CRC]
Apnpec 0x01, 3an1ck 3HayeHns 0x0001 no agpecy 0x2000.

FnaBa 8. Coo6LeHnsi 0 COCTOsIHUM NpeoGpa3oBaTens YacToTbl

Mocne BO3HWMKHOBEHUs cobbiTuA MY peanusyeT yHKUMIO 3awwuTbl
oTobpaxaeT koA Ha Aucnnee naHenu ynpasneHusi. [Nonb3oBaTenb MoXeT
onpegenuTe TMN COBLITMS, NPOaHANM3NMPOBaTbL NPUYMHBI U BEINOMHWUTL MOUCK
1 yCTpaHeHve B COOTBEeTCTBUM Tabnuuen 8.1. Ecnu HemcnpaBHOCTbL HE MOXET
ObITb yCTpaHeHa cunamu nornb3oBaTtens, creayeT obpaTUTLCS B TEXHUYECKYHO

noaaepxky «MHcTapT».

Mpn BO3HMKHOBEHMM OLIMOOK, CBSI3AHHbLIX C MNPEBbILLEHNEM
Toka unu HanpsbkeHus (ErrO1-Errl5, Err20, Err23, Err29, Err33)
3anpeLaetcsi BO30OHOBNATL paboTy OO0 YCTpaHEHUs NPUYMHBI
BO3HWKHOBEHMWSA HEVCMPABHOCTU UINK He paHee, Yem Yepe3 10 MUHyT
nocre BO3HNKHOBEHUSI OLLMOKM.

Tabnuua 8.1 — XypHan cobbituii cepum INPRIME MX

CobbiTue

Meperpyaka
CuUnoBoro moayns
m

Meperpy3aka no Toky
npu pasroHe

Kop
Err01

Err04

Bo3MOXHble NPUYNHBI

+ K3 Ha Bbixoge M4

* Kabenb mexay M4 un
anekTpofBuratenem
CIULLIKOM ANVHHBIN

» Moaynb neperpet

+ OcnabneHbl kneMMHble
CoeanHeHust

» Cunosas nnata
HeucnpaeHa.

« Mnata ynpaenexus
HeucnpaeHa.

+ Cunosoii moayrnb
HeucrnpaseH.

* K3 Ha semnio

* Bpems pasroHa cnukom
maro

* 3HayeHwue py4YHoro
YBEMNUYEHUSt MOMEHTa Unn
xapaKTepucTuKa CKanspHoro
ynpaBrieHust He NoAXoAsT
ANS AaHHbIX YCNnoBUii
paboTbl

* Huskoe BxogHoe
HanpsbkeHue.

« MonbliTka 3anycka

npv BpaLaroLiemcs
anekTpoasuratene ¢
Cnwuwkom 6onbluas
Harpyska Ha
anekTpoasuratens npu
pasroHe

* MowHocTtb MY cnuwkom
Marna Asnsi JaHHOW Harpy3sku

Mepb! ycTpaHeHus

* YCTPaHWTb BHELLHIOW
HeuncnpaBHOCTb

* YCTaHOBWTb BbIXOAHOW Apoccenb
unu punbTp

« MNpoBepnTb TEMNepaTypy
OKpyxatoLLen cpeabl, paboTty
BEHTUNSATOPA OXIaXaeHNUs N
BbIMOJIHUTL OCMOTP pagvaTopa
OXNaXaeHusi Ha npeagmeT
3anbINEeHHOCTH.

* BbINONHUTBL NPOTSHKKY KNEMMHBbIX
COEAVHEHWIA.

*OBpaTUTECh B CEPBUCHBIN LIEHTP

* YCTpaHUTbL BHELLHIOW0
HeUcrnpaBHOCTb

* YBEnM4uTb BpeMs pasroHa

* N3ameHuTb 3HavueHne nnu
XapaKTepyCTUKy CKarnsipHOro
ynpaBrneHust

+ OTperynupoBaTb BXOAHOE
HanpsbkeHne

* BbibpaTb pexum KOHTPOJIsi CKOPOCTU
vnu 3anyckaTtk MY Tonbko nocne
MOMHOI OCTAHOBKM 3MnekTpoaBUraTens
* CHU3UTb Harpysky.

* YcraHoBuTb MY GonbLuei MoLWHOCTU



Meperpyakano Toky | Err05 | « 3amblkaHue Ha 3eMm0 UMK | * YCTPaHWUTb BHELLIHUE HEUCTIPABHOCTN
npv 3ameaneHum K3 B BbIxoaHoOM Lenu MY * BbINONHUTL MAEHTUMKALMIO
* HeBepHble napameTpbl napameTpoB Asuratens
nABvratens * YBENnnuuTbL Bpemsi TOPMOXKEHNS
+ Cnnwwkom kopoTkoe Bpemsi | + MpoBepuTb NapameTpbl ceTn
TOPMOXEHUSI * VckniouunTb yBEnNnYeHne Harpysku
* Huskoe BxogHoe * YCTaHOBUTL TOPMO3HO MOAYIb U
HanpsbkeHne pesuctop
+ Pe3koe yBenunuexue
Harpysku np1 TOpMOXeHUN
+ OTCyTCTBME TOPMO3HOTO
Mogynisi U peauctopa
Meperpyaka no Err06 | « 3amblkaHue Ha 3eMmio Unu | * YCTpaHWUTb BHELLIHUE HEUCTIPABHOCTN
TOKY B pexume K3 B BbIxogHoM Lenu MY « MpoBepuTtb NapameTpbl 1
NOCTOSIHHOW * HeBepHble napameTpbl naeHTUMKaLmio asuratens
CKOpoCTU nABvratens « NpoBepuTL NapameTpbl ceTH *
* Huskoe BxogHoe MckniounTb yBennyeHne Harpysku
HanpsbxeHve * Bbi6patb MY GonbLuei MoLHOCTH
* Peskoe yBenunyexune
Harpysku Bo Bpemsi paboTbl
* MowHocTb MY
HegocTaTouHa
MepeHanpshxeHne Err08 | + CrimLLKoM BbICOKOE « MpoBepuTL NapameTpbl ceT!
npu pasroHe BXOJHOE HarpsixeHne * YCTpaHUTb BHeLLHee BO3aeiicTBue
+ Beicokast uHepums WK yCTaHOBWUTb TOPMO3HOW pe3ncTop
Harpysku * YBenuunTb Bpems pasroHa
+ CnnLLKOM KOPOTKOE BpeMsi | * YCTaHOBUTb TOPMO3HOM MOZYIb 1
pasaroHa peavcTop
+ OTCyTCTBME TOPMO3HOTO « MpoBepuTb NapameTpbl 1
Mogynsi U peauctopa naeHTUdMKaLMio ABMraTens
* HeBepHble napameTpsl
ABvratens
MepeHanpspkeHne Err09 | « CrmiukoM BbiCOKOe « MpoBepuTb NapameTpbl ceTn
npu 3aMeaneHnn BXOJHOE HarpsixeHne * YCTpaHuUTb BHeLLHee BO3aeiicTBre
* Beicokas nHepuus WM YCTaHOBWTb TOPMO3HO pe3nucTop
Harpysku * YBENnUuUTbL BpEMSI TOPMOXKEHUS
+ CnnLLKOM KOPOTKOE BpeMsi | * YCTaHOBUTb TOPMO3HOM MOZYIb 1
TOPMOXEHUSI peaucTop
+ OTCyTCTBME TOPMO3HOTO
MOZyrisi M pesncTopa
Mepenanpspkenne B | Errl0 | « Cnvwkom Beicokoe « MNpoBepuTb NapameTpbl cETM

PeXuMe NoCTOsIHHOW
cKopocTn

BXOAHOE HanpsikeHue
* Bbicokasi uHepumsi
Harpyaku

* YCTpaHuTb BHELLHee BO3eNCTBIe
VNN yCTaHOBWUTL TOPMO3HOW Pe3ncTop
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MoHwxkeHHoe Errl2 | - OTcyTCTBME NUTaHUA * COpocHTb oLLMBKY
HanpspkeHve Ha 3MT « BxogHoe HanpsixeHve « MpoBepuTb NapameTpbl ceTn
MY BHe pgonycTumoro * OBpaTUTLCS B TEXMOAOEPXKKY
[uanasoHa
* HecrabunbHoe
HanpsbkeHue WiuHbl 3MT
* HeucnpasHocTb
BbINPAMUTESNBHOTO MOCTa
vnn 6ycbepHoro peanctopa
» HeuncnpasHocTb cunoson
nnatel
* HencnpaBHoOCTbL 3BeHa
NOCTOSIHHOTO TOKa
BCNeCTBUE HEOAHOKPATHO
rieperpysKm o Toky
Meperpy3ka N4 Errl3 | < Cnvwkom Bbicokas * CHU3MTb Harpysky, NPOBEPUTL
Harpyska unu 3aknmHuBaHue | ABUratenlb U MeXaHuKy
asuratens * Boibpatb MY 6onbLuei MoWwHoCTH
* MowHocTb MY
HegocTaTouHa
Meperpyaka Errl4 | - HeBepHas HacTpomka « HactpouTtb napametp P9-01
anekTpofsuratens napameTpa 3aLuThl * CHW31Tb Harpysky, NpoBepuUTL
nasuratens (P9-01) asurarenbs
« CnuwKoMm Bbicokas * Boibpatb MY 6onbLuein MoWwHoOCTH
Harpyska unu 3aknmHuBaHve
* MowHocTtb MY
HepocTaTo4Ha
Meperpes cunosoro Errl5 | « Bbicokas Temnepatypa » ObecneunTb oxnaxaeHne
moaynsa M4 oKpyxatoLLen cpeabl * MpouncTnTL BO3AYXOBOA,
« 3acopeHve Bo3ayxoBoaa * 3aMeHuTb BEHTUNSTOP/
* HencnpasHocTb TepmopesncTop/Moayrib
BEHTUNsITOpa
« MoBpexaeHue
TepmopesucTopa Moayris
* MospexaeHve moayns MY
Owwubka namepenus | Errl7 | » HeHapexHoe coeavHeHve « MNpoBepuTb CoeanHeHNs
TOKa BHYTpeHHel nposoaku MY * 3aMeHUTb AaTumkn
» HeucnpaBHoCTb AaTunka * OBpaTUTbCS B TEXMOAOEPXKKY
Toka
+ Owmbka OCHOBHOW U
nnatbl ynpaeneHus
Kopotkoe Err20 | - K3 gBuratens Ha 3emniio « 3ameHunTb kabenb unu geuratens
3aMblkaHVe Ha
3emro
Owwmbka sHkodepa Err22 | < lMNoTeps cBAsn C « MpoBepuTb coeanHeHnst
3HKOZEPOM * 3aMeHUTb JaTumK
» O6paTUTLCS B TEXNOAAEPXKKY
O6pbIB hasbl Ha Err23 | « Hecummetpusi BXogHOrO « MpoBepuTb BXOAHYIO Lienb

BXxoae

HanpskeHns

» HeuncnpaBHocTb cunoson
nnatbl

« Cunosovi Moayrb
HeucrpaBeH

* OBpaTUTLCS B TEXMOAOEPXKKY
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O6pbIB hasbl Ha Err24 | - MNoBpexpaeHue kabens MNY- | « Yctpanute 06pbiB
BbIXOAE nBuvratenb « MposepuTL 06MOTKYM ABUraTens
* HecuMmeTpus BbIXogHOTO * OBpaTUTLCS B TEXMOAOEPXKKY
HanpskeHUst
* HencnpaBHocTb cvnoBoii
nnatbi/mMmoayns
Owmbka YteHus/ Err25 | - MNoBpexaeHue yvna * 3aMeHUTb OCHOBHYIO nnaTy
3anuncn EEPROM EEPROM
Owmbka Modbus Err27 | « HencnpasHoctb MK/ « Mposeputb nogkmnioyerHune MK
RTU apantepa « MNpoBepuTb NnapameTpbl P8
+ O6pbIB CBSA3N
* HeBepHble napameTpb!
rpynnsl P8
BHelwHsis owmbka Err28 | + CurHan aBapum yepes « C6pocutb owmbky
uMbpoBOI BXOA,
MpesblweHve Err29 | « Cnvwkom Tskenas * YBennuuTL Bpems pasroHa/
OTKIOHEHUSI Harpyska + KOpoTKoe Bpemsi | 3amearnieHns
CKOpPOCTU pasroHa * Hactpoutb P9-31/P9-32
* HeBepHble napameTphbl
P9-31/P9-32
Monb3oBaTenbckas Err30 | « CurHan yepes umcpoBoii « C6pocuTb owmdKy
owwnbka 1 BXOA
Monb3oBaTenbckas Err31 | « CurHan yepes umcpoBoii « C6pocuTb oLwmdKy
owwmnbka 2 BX0OA
Moteps MNA- Err32 | « 3HaueHue obpaTHoli cBs3n | * [poBepuUTb AATUUK UMU U3MEHUTD
obpaTHol cBA3M <napameTpa PA-13 PA-13
OrpaHuyeHune Toka Err33 | « lNeperpy3ka/3aknuHuBanue | * YBenuuuTb mMolyHocTb MY
+ Cnuwwkom KopoTkoe Bpemsi | * HacTpouTb Bpemsi pasroHa
pasroHa
XonocToi xon, Err34 | < CpabaTbiBaHve 3aLmThl * COPOCUTL UNM USMEHUTB YCIOBUS
no P9-28-P9-30 0BHapyxeHus
HecrabunbHocTb Err35 | < HanpsbkeHve BHe » CTabununanpoBaTb HanpsikeHue
nuTaHus [AvanasoHa * YBennuuTb MHTEepBarbl Mexay
* YacTble BknoueHns/ umKnamm
BbIKIIOYEHUSA
Ouwwmbka Err37 | « Owwnbka cBsisn DSP- * 3aMeHUTb OCHOBHYIO MnaTy
COXpaHeHust EEPROM
napameTpoB
Meperpes 3 Err38 | « TemnepaTypa npeBbicuna | * [poBeputb MexaHU4eckyto YacTb O

yctasky B P9-36

« MNeperpyska gsuratens

« Mnoxoe oxnaxnaexve
(3arpsiaHeHune, nonomMka
BEHTUNsITOpa)

+ Bbicokas Temnepatypa
oKpy>KatoLLeii cpeabl

* BaHmKeHHas YacToTa npu
AnuTenbHol paboTe

+ O6pbIB/KOPOTKOE
3aMblkaHVe B Lienu JaTyvka
* HencnpaBHocTb camoro
Tepmope3uncTopa/HeBepHbIN

+ OLEHNTL YCNOBMUS OXNaXKAEHNS

« MpoBepuTs Lenb AaTtunka PTC

* Y6eanTbCs B NPaBUbHOCTU
napametpos MY

« MpoaHanuanpoBaTb pexvm paboTbl
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TWN gaTynka B HacTpOliKax
ny

+ Mnoxon KOHTaKT B
KIEMMHOMN Konoake

24 B Ha Bxogax STO

Mpesblwexve Err39 | « Tekylee Bpems npe- « CHbpocutb
TeKyLLEero BpeMeHn Bblcuno yctaesky B P7-38
paGoTbl
Mpesblwexve Err40 | « HakonnexHoe Bpems * C6pocuTb MM OBHYNNTL CHETUMNK
CyMMapHoro npesbIicuo yctasky B P7-20
BpEMeHM paboTbl
Mepekntoyenve Err42 | - MNepekntoyenune 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 cbpocuTb oLnBKY
» Owwubka NuHWUM cesu/ « MpoBepuThb kabenb 1 napameTpsl P8
napametpos P8
AHomanbHas Errd7 | + BoamoxHo, napameTpbl * Bpems cpabaTbiBaHusi no
obpaTHast cBsi3b Asuratens He 6binn yMonyaHwio Ansi napameTpa P9-
no cKopocTu npu naeHTUULMpOBaHbI, U 09 cocTaBnseT 5 cekyHa; ecnu
oTknoyeHn SVC OTCYTCTBYeT 3aluTa Ha ycTaHoBneHo 0 cekyHA, aTy oLumbky
cryyaii owmnGoK, Takmnx MOXHO OTKMIOYNTL B Ananasoxe ot 0.0
Kak HenoAKIoYeHHbI 0o 100.0 cekyHp
ABuratens
Owwubka STO Err48 | « OTcyTCTBYET HanpspkeHne * 3amKkHyTb Lenu +24V - STO1 n

+24V - STO2

INSTART
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MnaBa 9. [lononHuTenbHbIe onuuun

9.1 MNnaTbl pacwmpeHns

MopgynbHasi KOHCTPYKUMS MO3BONSIET YCTAHOBUTL OAHOBPEMEHHO TPU Mnathbl
pacwupenus (puc. 9.1) pasHbix Tvnos. lMnatbl ycTaHaBnMBalTCA B MOAYMb
INMX-Ecard, koTopbli BXOAMT B KOMMSEKT MocTaBku. [MnaTbl paclumpeHus
ABMSATCS OOMNOMHWUTENBHOW ONuUMEN, NPOAaloTCA TONMbKO B KOMMMEKTauum ¢
npeobpasoBatenem 4actotbl cepun INPRIME MX. CoBMecTuMmbl cO BCeMm
mogenbHbiM psgom INPRIME MX.

BAXHO!
KOMMyHMKaLMOHHbIE MnaTbl  paclUMpeHVsl HepoCTyMHbl B
HekoTopblx Bepcusix MO: npn P7-73 = u01.0 n P7-74 = u02.9.

INMX-1/O-A

Caor 3

INMX-PGL INMX-PG2 INMX-PG3 INMX-PG5. INMX-PGE.

4 INMX-Ecard

INMX-TCP/IP INMX-
Ethercat

Caor 2

PucyHok 9.1 — YcraHoBka nnat B moaynbe INMX-Ecard
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Tabnuua 9.1 — KpaTkoe onucaHue nnaTt paclumpeHns

Cnotu
COOTBETCTBYHOLWMMA TUN Onucanve
nnar
Crnot1 INMX-DP
KoMMyHVKaLMOHHbIe Mnata pacwmpeHrns ans nogaepxku npotokona Profibus DP.

nnatbl* - cepua nnat
pacwmpeHuna ana

INMX-Profinet
Mnata paclumpexns Ans nogaepxkv npotokona Profinet.

noAnepxKu

KOMMYHUKaLIMOHHbIX INMX-TCP/IP

MPOTOKOMOB Mnata pacwmpexus ans nogaepxkn npotokona Modbus. TCP/IP.
INMX-Canopen
Mnata paclwmpenvs Ans nogaepxku npotokona Canopen.
INMX-Ethercat
MnaTa paclumMpenusi Ans NoAaepXxku npotokona Ethercat.

Crnort 2 INMX-PG1

3HKO,E\eprle nnarvbl -
cepus nnat pacLUMpeHmnst
NS OCyLeCTBNEHNs
BEKTOPHOro ynpaeneHna ¢
3aMKHYTbIM KOHTYpPOM
anekTpoasuraTensamm c
Pa3nnyHON Harpyskomn npu
NOMOLLY 3HKOEepOB

Mnata pacwupenus noaaepxusaeT AuddepeHuanbHbIi BXOAHON
curHan A, B, Z (nuHeliHbI apaiiBep) 6e3 BbIXOAHOTO pasaeneHus no
yactoTam.

HanpsixeHue nutanus aHkoaepa: 5 B/15 B (nepekntodaemoe).

INMX-PG2
MnaTa paclumpeHnuns ans abconioTHOro aHkoaepa.
HanpsikeHue nuTaHus aHkoaepa: 5B.

INMX-PG3

MnaTa paclumpeHus noaaepxmeaeT

BXOZHOW CUrHan ¢ OTKpbITbIM KonnekTopom A, B, Z obecneunsaeT
AnddepeHumanbHbIi BbIXOA, ¢ kKoadduumneHTom aenexuns 1:1.
HanpsixeHue nutaHus aHkoaepa: 5 B/15 B (nepexniouaemoe).

INMX-PG5

MoanepxvBaeT BBOA CUHYCHO-KOCUHYCHbBIX CUTHamMoB.
dopmrpoBaHe andhepeHLManbHOro BbIXOAHOTO curHana ¢
[erneHnem 4acToTbl.

MoaxoauT Ans 3aMkHYTOro BEKTOpHOro ynpasneHus (VC)
CUHXPOHHbIX 3NEeKTpoABUraTeneil.

HanpsxeHne nutaHunsa aHkogepa: 5 B.

IMX-PG6

MpepHasHayeHa Anst paboTsl ¢ pesonbeepom. OcHalleHa
nHTepdeiicom DBI. MoaxoanT Ans 3aMKHYTOro BEKTOPHOMO
ynpasnenust (VC) CUHXPOHHbBIX 3NieKTpoaBuraTenei.
HanpsixeHne nutaHunsa aHkogepa: 5 B.

Cnot 3

MnaTa BXOAOB/ BLIXOAOB -
cepust nnaT pacluMpeHnst
Anst yBenuyeHus
KonMyecTBa BXOA0B/
Bbixogos MY

INMX-I/O-A

Mnata pacwmpenus Bxopos-Bbixoaos INMX-I/O ncnonsayetcs
[Nsl pacLUMPEHNs CTaHAAPTHBIX aHanoroBbIX, AMCKPETHBIX BXOA0B/
BbIXOJ0B.

1 aHanorosbiv BxoA (Al3), 2 undpoBbIx Bbixoaa Y

(Y1, Y2), kneMmbl ANst NOAKIIOYEHNS AaTYUKOB TemMnepaTypbl
(PT100/PT1000), nctoyHuk nutaHus 24 B.

*OocTynHbl He Ans Bcex Bepcuii MO: cMm. npumeyanve B 2/1.9. 1.
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9.2 Mogynb INMX-PLC

Mogyne INMX-PLC — 3To nporpamMMupyemblii JIOTUHECKUI KOHTpoOMnep
(MNK), coBMecTMbIN ¢ NHelikon ycTpoicTB Mitsubishi FX2N, paspaboTaHHbI
Ana 6eclIOBHOW MHTEerpauuM € 4acTOTHbIMM MpeobpasoBaTensmMn cepun
INPRIME MX. CneuunanuanpoBaHHbIn Habop komaHng gns MY cokpawaet
CMOXHOCTb NPOrPaMMMPOBaHMSA 1 MOBbILLIAET HAAEXHOCTb CUCTEMBI.

BHewwHuin BUA nokasdaH Ha pucyHke 9.2, rabapuTHble pa3mepbl — B Tabnuvue
9.2.

PucyHok 9.2 — BHewHun Bug MNJK-mopyns

Tabnuua 9.2 — NabapuTtHele pasmepbl INMX-PLC

FabapuTHble pa3mepbl, MM

w B r

INMX-PLC 1001 164 35

KoHTponnep o6nagaeT KoMNIekcoMm UHTepecoB Ans NOCTPOEHUS TMBKUX
CUCTEM aBTOMAaTM3aLUMM C 4YacTOTHbIM npeoGpa3oBaTtenemM. B Tabnuue 9.3
npefcTaBneHa AeTanu3auus annapaTHbIX PeCypcoB MOAYS.

Tabnuua 9.3 - Onucanne annapaTtHbix pecypcoB mogyns MNK INMX-PLC

Bxoa/Bbixon HasBaHnue KpaTkas xapaktepucTuka
JvckpeTHble BXOAbI X0~X7, X10~X13 12 kaHanos / PNP-NPN / 18-30B
[nckpeTHble BbIXoAbI YO~Y6 YO0, Y1 - TpaH31CTOPHbIE (OTKPLITHI

KONMneKkTop),

Y2 (A1.B1), Y3 (A2.B2), Y4 (A3.B3), Y5 (A4
B4) - 4 peneiiHbIX BbIXoaa,
Y6 - 3aHAT 4aCTOTHLIM NpeobpasoBaTenem

AHanoroBble BXofbl All, Al2, AI3 3 kaHana / nogaepxwusatot 0-10B

225 instart-info.ru



AHanorosblii BbIX0A, AO 1 kaHan / nogaepxusaet 0-10B/0-20mMA

KomMMyHwWKaLMOHHbIe COM1 MopT 3arpy3ku nporpamm MJIK RS232
nopThI
P com2 Csssb MK ¢ BHELLHUMM yCTpoicTBaMK,
noaaepxka RS485
CxkopocTb: 300/600/1200/2400/4800/9600/192
00/38400 601

COM3 BHyTpeHHee ncnonb3oBaHne YacToTHbIM
npeobpasoBarenem
CkopocTb: 300/600/1200/2400/4800/9600/192
00/38400 6oa

9.3 ®dyHkuyma STO

CooTBeTCTBME HOPMATMBHbLIM cTaHpapTam: 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
aBTOMaTWUYECKM OTKIIOYaeT KPYTALWMIA MOMEHT ABuratens npu cpabatoiBaHWn.
Bo BHyTpeHHeln norvke CyLlecTByeT CUrHam OCTaHOBKW, W Korga OH
aKkTuBMpyeTcs, npeobpa3oBaTenb nNpekpaLiaeT KOMMYTaLMIo CUNOBbIX KIOYen
1 MnpekpallaeT Bblgady Toka Ha BbixogHble dasbl UVW. 310 obecneumsaet
BbICOKMA  ypOBeHb  ©e3onacHOCTM W MpegoTBpallaeT  MOBpeXaeHue
obopyaoBaHus 1 TpaBMbl nepcoHana. MNpu ncnons3osaxHum MY Heobxogmmo
KOppeKTHO 3afaBaTb napameTpbl STO, YTOObI 06ecneunTb HagexHyto paboTy
N MakCMMarnbHYHO 3aLumTy.
INoruka pa6oTtbl STO
CocTosHus Bxogos STO 1 COOTBETCTBYOLLME peaKLmnu:
+ O6a Bxoga STOl n STO2 pa3omkHyTbl: STO aKkTUBMpOBaH,
npeobpasoBaTenb GrnokupyeTcs u He paboTaerT.
* Tonbko oanH 13 Bxoaos (STO1 nnu STO2) pa3omkHYT: npeobpasoBaTtenb
He 3anyckaeTcs, dpukcupyeTtcs HencnpaBHocTb STO.
Owwubkn STO onpeaensitoTcsi No 3HaveHuo U1-35:
1 - STO1 oTKMHOYEH;
2 — STO2 OTKIOYEH;
3 - STO1 n STO2 oTKMtO4EHbI OA4HOBPEMEHHO.
KoHTponbHbI cnucok no nogknioyeHuto STO
1. Y6egutbes, 4to MY MoxeT HopManbHO 3amnyckaTbes 1
OCTaHaBNMBaTbCA.
2. OctaHoBWTb MY, OTKNIOYNTE NUTaHNE U N30NNPOBAThL Ero OT CETU.
3. MopgkntounTb uenb STO B COOTBETCTBUM C INIEKTPUYECKON CXEMOMN.
4. lMpoBepuTb NPaBUbHOCTb NoAkNtoYeHus +24V, COM n akpaHMpoBaHUst
(puc. 9.3)
5. Bkntountb nutaHune M.
6. Mpu oTCyTCTBUM aBapuin BbINOMHUTL NpoBepky STO:
a) aTtb komaHgy «[lyck» n ybeautbca B HopmanbHon pabote MY.
6) UckyccTBeHHO pazomkHyTb STO1 unm STO2.
B) MpoBepuTb, uto MY cdukcnpyet octaHoBKy no STO.
7. NepesanycTutsb MY 1 ybeantbca B HopmansHol paboTe asuratens.
8. Mpwu paboTatoLem gBuratene aktuempoBatb STO u noaTBEPANUTL



HemeareHHyo OCTaHOBKY.
9. CHoBa nepesanyctutb N4 n yéeanTscs, 4to ABUratens pabotaet
KOPPEKTHO

my

+24V
+24V
STO1
STO2
COM

PucyHok 9.3 — Cxema nogkntoyeHns ans pabotsl pyHkumm STO

KpuTtnyecku BaxHble TpeﬁOBaHMﬂ 6e3onacHocTu:

. Bpewmsi cpabaTtbiBaHus 3aWMTHBIX yCTPOWCTB (KHOMOK, pene)
NOIMKHO ObITb He Gonee 250 Mmc.

. OnuHa kabens uenu ot MY go BeiktovaTens (pene, KHOMKN)
He JOrmKHa npeBsblwaTh 25 MeTpoB.

. 0O693aTenbHO NPUMEHEHNE 3KPaHMPOBaHHOIO kabensi.

9.4 MNoBbllWeHHaA cTeneHb 3awmTbl — IP65

Mpeobpa3oBaTtenn uvactoTbl B kopnycax IP65 npegHasHaveHbl Ansi
3KcnnyaTaumy B yCNOBUSAX NOBbILLEHHOM TPeboBaTENbHOCTM K repMETUYHOCTH,
rae BO3MOXHO NpsiMoe BO3AeNCTBUE Mbinu, BNaru 1 CTpyn BoAbl.

Mogenu IP65 moryT paccmatpuBaTbCA ANS MPUMEHEHWS B cpedax C
BbICOKUM YPOBHEM 3anblfIEHHOCTW, KOHAEHCauMen U YacTbiM nonagaHuem
BOAbI NOA AABIEHNEM, BKITIOYAsA UCMOMNb30BaHUE Ha OTKPLITOM BO3[yXe Ui BO
BMNaXHbIX NoMeLLeHnsaX. OHM paccymTaHbl Ha MOMHYHO MblNEHENPOHNLIAEMOCTb
M 3aLLMTY OT CUIIbHBIX BOASHbIX CTPYI HU3KOIO U CPeAHero AaBleHns, a Takke
[OMnycKalT KpaTKOBPEMEHHOE 3aTomnneHne Kopryca npu cobnioAeHUn yCnoBui
MOHTaxa.

MpeobpasoBatenun B kopnycax IP65 obnagatoT TeMu xe TeXHUYECKUMMm
XapaKTepucTMKamu, 4TO U CTaHAapTHbIE MOAENW, NMPeACcTaBneHHbIe B 2/1ase 2,
HO OTnUYaloTcs  MaccorabapuTHbIMKM  MokasaTenssMu W KOHCTPYKTUBHbBIM
ncnonHeHvem (cMm. m1.2.6.1).



9.5 MNokpbITHE NaKoM U KOMNayHAOM

BasoBoe nokpbITue neyaTHbIx Nnat - knacc C2C: npymMeHseTcst B MecTax ¢
HOpMaribHbIM YPOBHEM 3arpsi3HSOLLMX BELLECTB.

Mpn pabote obopynoBaHMs B 3KCTpemarbHbIX (arpeccuBHbIX) paboumx
cpepax TpebyeTcs OONOMHWTEnNbHas 3awuta — crneuvanbHoe MOoKpbITUe
neyvaTHbIX NraT flakoM Uy KomnayHOaoM.

[aHHas onuus sBnsieTcss Hanbonee onTuMarnbHOM Ans obecneveHus
HageXHOCTN paboTbl YacTOTHBLIX NpeobpasoBaTenen Unn yCTPOUCTB MIaBHOIO
nycKa B XXECTKUX YCIOBUSIX 1 MPY BO3OENCTBUM APYrMX arpeccuBHbIX (hakTopoB
(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 APYMNX arpecCuBHbIX (hakTopoB

(Bnara, nblfib N T.I'I.). PucyHok 9.4 — MNnaTta ynpaenexus ¢
MOKPbLITUEM KOMMayHAO0M

MpeumywecTBa:

. MoBbIWeHHas MexaHnyeckasi yCTOMYMBOCTb: a(PdeKTUBHO 3aLumilaeT
OT BUBpaLuiA, BO3HMKAKOLWMX B NpoLiecce paboThbl.

. Bbicokasi TennooTaava: yCTPOWCTBO He HarpeBaeTcsl 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
NOBbLICUTb MPOYHOCTb PaANO3NEMEHTOB, HO
W NpoanuTb CPoK cnyxbbl obopynoBaHus B
Lernom. Nak HagexHo 3almiaet
npeobpasoBaTenb YacToThbl UM YCTPONCTBO
NraBHOro Mycka oT Nbinu, YTo obecneynsaet
6ecnepeboliHyto paboTy Nnpon3BoacTBa.
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PucyHok 9.5 — Mnata ynpasnexusi ¢
MOKPbLITUEM NTaKOM



MpeunmywectBa:
. MoBblWeHHas MexaHuveckas YCTONYMBOCTb: ahPeKTNBHO
3awmilaeT oT BUGpaumi, BO3HMKaLMX B npoLecce paboThbl.
e Bbicokas TennooTgava: ycTPOWCTBO He HarpesBaeTcs B mpoLuecce
akcnnyataumn. MNpoaneHne cpoka cryxobl 06opynoBaHus.

9.6 MoxapHbIN pexum

Mogenu INPRIME MX ocHalueHbl doyHKumer «[oxapHbIn pexumy. [JaHHas
YHKUMA MOXET COBMECTHO WCMONb30BaTbCA B MOXapHbIX Lkadax Ans
nogaepXKaHvst nognopa BO3Ayxa, AbIMOYAANEHWs, YNpaBneHUs BbITSXKHbIMM
BEHTUNSATOPamu, YMNpaBneHUs MNpOTUBOMOXapHbLIMK Hacocamn. B MomeHT
aKTVMBaLMW NOXapHOTro pexuMa npeobpasoBaTesib YacTOTbl NMPOAOIMKAET CBOIO
paboTy, HECMOTPSI HA BO3MOXHOCTb MOBPEXAEHNS.

MoxapHbIn pexxvum npegnonaraeTt paboTy npeobpasoBaTens YacToTbl AaXe
B Cly4ae BO3HWUKHOBEHWS OLLUMOOK.

Koabi oyHKLMIA, CBA3AHHbIX C NOXAapPHbLIM PEXUMOM:

P7-80 — Bbl6op noxapHoro pexvima
0: MNoXapHbIN PEXUM BbIKITHOYEH;
1: Pexxum 1 — paspeluleHa aBapuiiHas OCTaHOBKa C LIMPOBOro BXOAa;
2: Pexxum 2 — ocTaHOBKa He JornyckaeTcs.

P7-81 — YacTtoTa paboTbl B NOXapHOM pexvme
IwnanasoHn: 0 ~ P0-14;
3aBopgckas ycraHoBka: 50.00 .

P5-00-P5-06 — ®yHkummn umndpposbix Bxogos DI1-DI7
3HayeHwue: 42 (BKMOYEHME NOXapHOro pexnma);
3HayeHue: 45 (aBapuiHbIi OCTAHOB).

OnucaHune (pyHKLMIA NOXaAPHOro pexuma:

1) Ecnn P7-80 = 0:

[MoXapHbI PeXUM OTKITHOYEH.
2) Ecnn P7-80 = 1 (noxapHblii pexxum 1):

* Lndpossble Bxogpl DI1-DI7 Ha3HavatoTCcs pyHKLUMeN 42 — «BKIOYeHne

noxapHoro pexwumay (cpabaTblBaHue Mo PPOHTY curHana).

* Korga dyHkumMs akTuBUpoBaHa, npeobpasoBaTerb YacToTbl paboTaeT Ha
yacToTe, 3agaHHou B P7-81.

* [pu BO3HMKHOBEHUM aBapumn MY He ocTaHaBNMBaETCA U NPoJOMmKaeT
pabotaTb.

» Ecnu dyHkumsa aktneBHa — MY aBTOMaTUyecku 3anyckaeTcs.

» Ecnu doyHKUMA HeakTVBHa — MUCTOYHUK KOMaHA AOMKEH NOAATb KOMaHAy
Ha OCTaHOB.

3) Ecnn P7-80 = 2 (noxapHbIf pexum 2):



* Bxoabl DI1-DI7 Takke HacTpoeHbI Kak (yHKUMS 42.

* MY paboTtaeT Ha YacToTe U3 P7-81.

* Mpu aBapuu MY npogonmkut paboty 6€3 OCTaHOBKY.

* 1Y aBTOMaTUYECKM 3anycKaeTcs Npu akTMBaLmMmn yHKLUN.

* [MpeobpazoBaTenb HEBO3MOXHO OCTAHOBUTL A0 MOJSHOW NOTEPU MUTaHUS
UV paspyLUeHns MexaH1U3ma.

BeHtunarop
AbiMOynaneHuns

BeHTunatop
noanopa

————1%

KnanaHb!
AblIMoyAaneHus

sMs
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