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BaxHas nndpopmaums
NPEAYNPEXAEHUE

BHumatensHo npoqmame HUXecneayoLLyto Mchopmau.wo W 03HaKOMbTECb C yCTpOﬁCTBOM nepeg ero yCTaHOBKOﬁ, BBOJOM B
akcnnyarauuio n Oﬁcﬂy)l(MBaHVIeM. anBeﬂeHHble nanee coobLLeHus MOryT BCTPETUTLCSA B TEXHUYECKON A0KYMEHTALUWU N Ha U3penuu.
OHu npeaynpexzaaioT nosib3osarens o BO3MOXHOI ONacHOCTM in NpWBNIEKAIOT BHUMAHUE K BAXHOI MHd)opmau.ww.

& Cumeon, npe,qynpemanoumﬁ 0 BO3MOXHOCTW OMacHOro A1 340p0Bbs 4eN0Beka NoOpaXeHus ANEKTPUIECKUM TOKOM

ABApHIAHbII CUTHAN, CUrHATU3UPYIOLLMIA O BO3BMOXHOCTM OMaCHOrO NSt 30POBbSI HEJIOBEKA NOPAXEHUS ANIEKTPUYECKUM TOKOM.
CobniopaliTe Bce MHCTPYKLMM MO 6830MaCHOCTI, NPUBEAEHHbIE PALOM C 3TUM CUMBOJIOM, BO M30EXaHMe NoGoi cuTyaLum,
KOTOPast MOXET MPUBECTM K TPaBMaM WK JIETbHOMY UCXOAY.

CurHan1sawms onacoii CUTyaLwm, npi KOTOPOIt BOMOXHbI BbIX0 060PYA0BaHYS U3 CTPOSI, TPABMbI U NETAIIbHbII UCXOA.

A NPEAYNPEXAEHUE

I'Ipenynpemueﬂwe 0 cuTyauuu, KoTopas MOXeT NPUBECTU K BbIXOAY o6opy,qosaHm| U3 CTPOS, TpaBMaM UNn NETaNIbHOMY MCX0ay.

A BHUMAHUE

Tpu1BNEYEHME BHAMAHWS K NOTEHLMANBHOI YrPO3€ NOPAXEHMs ANEKTPUYECKMM TOKOM U BbIXOAA 0G0PY/A0BaHHS U3 CTPOS.

BHUMAHME

BHUMAHME 6e3 npeiynpexaaloLero CUMBO/A 03Ha4aeT NOTEHLMANBHYIO ONacHOCTb, KOTOPasi MOXET NPUBECTY K NOBPEX/EHUIO
060pynoBaHus.




Beepenue

BHUMaTenbHO U3y4uTe AaHHOE PYKOBOACTBO Nepes Hauanom paboTsl c npeobpasoBaTenem YacToTbl.

A A ONACHO

OMACHOCTb NOPAXEHUSI TOKOM, B3PbIBA UJIM ANIEKTPUHECKOM AYTU

+ Tpexpe YeM YCTaHOBUTb W 3anyCTUTL NpeobpasoBateNb YacToThl ATV312, BHUMATENBHO U3y4uTe B NONHOM 06beMe iaHHoe
PYKOBOACTBO. YCTaHOBKA, HACTPOIAKA 11 PEMOHT [OKHbI OCYLLECTBAATLCS KBAMPULIMPOBAHHBIM NEPCOHANOM.

+ 3almTHOE 3a3emrIeHIe BCEX YCTPOIICTB JOMXHO OCYLLECTBASITLCS B COOTBETCTBUM C MEXAYHAPOAHBIMU 1 HALWMOHANbHBIMM
CTaHpapTamu.

+ MHorue anemeHTbI Npeobpa3oBaTens YacToThl, BKIOYAA KapThl LieMeii ypasneHus, NOAKMIOYEHbI K CETEBOMY MUTaHMUIO, MOITOMY
NpUKacaTbCa K HUM Ype3Bbi4aiHO ONacHo.

Mcnonb3yiite TONbKO MHCTPYMEHTLI C ANIEKTPUYECKOI M30NALMEN.

+ Ecnm MY HaxoauTCcs nopa, HanpsixeHueM, He NPUKAacainTech K HEAKPaHNPOBAHHBIM 3NIEMEHTAaM 1 BUHTAM KIIEMMHIKOB.

+ He 3akopauuBaiite knemmbl PA/+ 1 PC/- Unn KOHAEHCATOPbI NPOMEXYTOYHOMO 3BEHA NOCTOSHHOIO TOKA.

+ Tepen 06CnyXuBaHMEM UM PEMOHTOM NPeo6pa3oBarens YacToTb:

- OTK/IOYUTE NUTAHME, BKIIOYas BHELLHEE NUTaHVe Lieneil yNpaBneHus, e OHO UCMONb3yeTCs;
- noBecbTe Tabnnyky "He NpuKkacaTbes - NOA HANpsXeHMeM" Nof, aBTOMATOM WNu pasbeauHuTenem Ha exope M4;
- 3abnokupyiiTe aBTOMaT 1N PasbeauHUTENb B OTKIIOYEHHOM COCTOSHUN.

+ NOAOXAUTE 15 MuHyT s pa3psifa KOHAEHCATOPOB GUbTPa 3BeHa NOCTOSHHOIO Toka. 3aTeM criefyiiTe NpuBeaEHHON B
PykoBopCTBE MO 3KCMyaTaLyu MHCTPYKLMM 1O M3MEPEHMIO HANPSIXeHNs 3BeHa MOCTOSIHHOMO TOKa, 4T06bl YOeauTbCS, YTO 3T0
Hanpsixenne < 42 B. Csetopvop, M4 He SBNSIETCS TO4HbIM MHAMKATOPOM OTCYTCTBUS HAMPSKEHNS B 3BEHE NOCTOSIHHOTO TOKA.

+ [epen BK04YeHMEM nuTaHna M4 yCTaHOBUTE HA MECTO BCE 3ALUMTHBIE KPbILLKK.

Heco6niopenue atux YKa3aHuWii MOXET NPMBECTU K CMEPTH UNN TAXENbIM TPaBMaM.

A OMNACHO

OCOBbIi CYYAN KCMYATALIMM

- Tlpexae 4YeM yCTaHOBMTb 1 3anyCTUTL Npeobpasosatenb YacToTbl ATV312, BHUMATENLHO M3y4uTe B NONHOM 0GbeMe iaHHoe
PYKOBOACTBO.
+ YCTaHOBKa, HACTPOIIKA 11 PEMOHT JOMKHbI OCYLLECTBASTLCS KBAMMGULMPOBAHHBIM NEPCOHAIOM.

HecobGniopenue atux yKa3aHWii MOXET NPMBECTU K CMEPTH NN TAXENbIM TPaBMaM.

A NPEAYNPEXAEHUE

NOBPEXJEHHbIA MPEOBPA3OBATE/b YACTOTbI

He ycTaHaBnuBaiiTe 1 He Bkiouaiite M4 unn ero 4onNonHUTENbHOE 060PYROBAHUE NPU HANMYMN NOBPEXAEHMIA.

HecoGniopeHne 3TUX ykazaHnii MOXET NPUBECTM K CMEPTH, TKE/IbIM TPAaBMaM Wi NOBpeXAEHMIo 060pyAoBaHUS.
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A NPEAYNPEXAEHUE

NOTEPH YNPABJNIEMOCTU

+ Pa3paboTumK CUCTEMbI YNIPaBEHUS LONXKEH Y4UTLIBATL PEXUMBI, B KOTOPbIX BO3MOXHA HEVCTIPABHOCTb KaHANOB YNpaBneHus,, 1

npeaycMOTPETb CPEACTBA aBAPUIHOTO YNpaBneHus Ans 6e30MacHoro GpyHKLMOHMPOBAHMS BO BPEMS! U NIOCIE BO3HUKHOBEHMS!

HEMCnpaBHOCTY. B Ka4yecTBe Takvx CPEACTB MOTYT paccMaTpuBaThCs, HanpuMep, aBapuiiHas OCTAHOBKA W OCTAHOBKA Ha Bbibere.
+[insi aBapuiiHOro ynpaenexmsi MoryT GbiTb NPeyCMOTPEHbI Pa3feNbHbIe U AyGnvpPOBaHHbIE KaHasbl YrpaBeHus.

K 4mcny KaHanoB ynpasneHust MOryT OTHOCUTCS M KOMMYHUKALMOHHBIE. He0GX0AVMO Y4eCcTb NOCNEACTBUS HEMpeABUAEHHbIX

3a1ePXEK Nepefady AaHHbIX UM HEUCTIPABHOCTH CBSI3N.

HecoGniopeHue 3TUX ykazaHnii MOXET NPUBECTHM K CMEPTH, TXKE/bIM TPaBMaM Win NoBpexXaeHunio 060pyaoBaHus.

Bonee nonHast uidopmaums Haxopmtes B iokymeHtax NEMAICS 1.1 (Hosoe uspanme), «Safety Guidelines for the Application, Installation,
and Maintenance of Solid State Control»  NEMA ICS 7.1 (HoBoe u3gatue), «Safety Standards for Construction and Guide for Selection,
Installation and Operation of Adjustable-Speed Drive Systems».




MNocnepoBatenbHOCTb BBOAA B AKCIyaTaumio

(cm. Take PykoBoACTBO N0 ObICTPOMY BBOAY B 3KCTyaTaLMio)

1. Mpuemka npeoOpasoBaTens YacToTh

O y6eaurecs, 410 0603Ha4eHe Npeobpa3oBaTens YacToTbl Ha 3aBOACKO TAGNM4Ke COOTBETCTBYET TOMY, YTO YKa3aHO
Ha MPUIaraeMOoM YNakoBOYHOM NMCTE 1 B CriemduKaLum;

O NOCNE CHATUS YNIakoBKM YA0CTOBEPLTECh, 4TO Altivar He Gbin NOBPEXAEH NPU TPAHCTIOPTUPOBKE.

2. Mposepka ceTeBOro NMTaHUS
O npoBepbTe, YTO HANpPsHXEHME CETU COBMECTUMO C AMana3oHOM HanpsxXeHus NuTaHus npeo6pa303aTenﬂ
yacToTbl (CM. PyKOBOZCTBO MO aKcnnyataumm).

3. YcraHoeka npeoGpasosarens

O npou3BeauTe YCTaHOBKY MY B COOTBETCTBUM C PEKOMEHAALMAMM [aHHOTO IOKYMEHT,
CM. cTp. 6;
O yCTaHoBUTE HEOBXOAMMOE BHYTPEHHEE W BHELIHEE 0NONHUTENbHOE 060PYA0BaHME.

4. Nopkniouenme MY (cm. crp. 8)

O noakoyuTe ABuratenb, yﬁeAVIBLIJMCh, YTO coeanHeHue 06MOTOK COOTBETCTBYET
HanpsxeHuto;

31_ 2 4 O noAKII4MTE CETEBOE NMUTAHKE, y6ep,wmuwcn; CHayana, 4To HanpsxeHne OTK/HYEHO;
anbl - AOH)KHH O noAKN4uUTe LIenu ynpasieHus .

BbINONHATLCS NPU

OTK/IIOYEHHOM NMUTaHUMU.

5. Kondpurypuposanue M4

(cm. PykoBOACTBO NO NPOrpaMMUPOBaHMIO)

O BKIoumMTe NuTaHme MY, HO He NoaaBaiiTe KOMaHLY Nycka;

O 3apaitTe napameTpbl Aguratens B mMenio [MPUBOL] (drC-), ecnn
3aBOfiCkast HacTpoiika MY He noaxoauT, B YaCTHOCTM, €CAIN MOLLHOCTb
[ABUraTens He cooTBeTCTBYeT MowHocTu MY, cm. cTp. 30.

O 3apaiite napameTpsl ACC, dEC, LSP, HSP 1 ItH B Menio [HACTPOKA]
(SEt-), cTp. 27;

O NpoBEAVTE aBTOMOACTPONKY.

6. 3anyck MY

O nepes 3anyckom MY yBeanTeCs, YT HET HUKAKOIl ONaCHOCTU
LNs nepcoHana 1 06opyLoBaHus;

O €C/M 370 BO3MOXHO, TO 3anyCTUTE NPUBOZ Ha XOJIOCTOM XOAY Ha
Manoil CKopoCTy.




YcTtaHoBKa

Ycnoeus yCTaHOBKM U Temneparypa

Mpeo6pa3oBatesb YCTaHABNMBAETCS B BEPTUKANIbHOM MONIOXeHUM +10°.
3anpeLwaetcs ycTaHasmearth MY psinoM C HarpeBaresbHbIMY AEeMEHTaMu.
OcraBbTe JI0CTAaTO4HO MECTA, YTOGbI BO3AYX, HEOBXOAVMBIN NSl OXNIaXAeHUs YCTPOiCTBa, MOT
LVIPKYNIMPOBATb CHU3Y BBEPX.

> 50 Mm

CBo60aHOE NPOCTPAHCTBO Nepen, yeTpoicTBoM: >10 MM.

Ecnm creneHb 3awwmTsl IP20 SBASIETCS AOCTATO4HOIA, TO PEKOMEHAYETCS CHSITb 3ALUMTHYIO HaKneliky ¢
BepXHeli YacTu npeobpa3oBatenst (CM. PUCYHOK HUXE).

1 N\

> 50 Mm

CHsiTMe 3aMTHOI NNEHKU C BEHTUNSILLMOHHOTO oTBepCcTUsd
S

Mpumep: ATV312HU11M3




Cnoco0bl ycTaHOBKU

Bo3MOXHbI U cnocoba YCTaHOBKU:

Cnoco0 A: CB060AHOE NPOCTPAHCTBO Z 50 MM C KaX/0i4 CTOPOHBI MPY HANMYMN 3ALUMTHBIX MNIEHOK HA BEHTUNISILMOHHBIX
otBepcTusix. Cnoco6 A nopxopur anst paboTel MY Npu TemnepaType okpyXaioLueli Cpeabl MeHbLLEA Ui paBHoi
50 °C.
> 50 Mm > 50 Mm
Cnoco0 B: MY ycTaHoBIEHbI BIIOTHYIO APYT K APYrY CO CHATLIMM 3ALMTHBIMM NIEHKAMM
(cTeneHb 3awmThl craHouTCs 1P20).
il 1 ]l J
Cnocob C: CB060AHOE NPOCTPAHCTBO 2 50 MM C KaX/0ii CTOPOHBI CO CHSATBIMM 3aLLMTHBIMY NMAIEHKaMK Ans paboTbl npu

Temnepartype okpyxaiowei cpeapl 6onbiue 50 °C. CreneHb 3alwuTbl CTaHOBUTCS paHoi IP20.

> 50 Mm > 50 Mm

1 = 7J T

I'Ipumeqauue: npu 4acToTe KOMMYyTaLMK CBbiLLe 4xlun apyrux ‘/CﬂOBVIVI akcnnyarauum, OﬁpaTMTer K CneuuanbHbIM PeKOMeHAaLMAM B
PYKOBOACTBQ N0 3KkcnayaTaunn.




PexomeHpgauum no MOHTaXy

Mutanue v 3awmTa uenen

Mpeo6pa3soBaresib YacTOTbl JOMIXEH ObiTb 3a3eMIEH B COOTBETCTBUM C AEICTBYIOLLMMIU HOpMamMK 630MacHOCTH, OTHOCSLLMMMCS K TOKaM
yTeyky cabile 3,5 MA.

Ecnv no Hopmatieam TpebyeTcs UConb3oBaTh Ha BXOAE YCTPOIHCTBO AnddepeHLManbHOi 3aLmTbl, TO HEO6X0AMMO NPUMEHSTb YCTPOIiCTBa

na A ans M4 ¢ onHodasHbIM nutanmem 1 Tuna B ans Tpexdastbix M4 B cooteTcTBMM CO cTanaaptom MK 60755. Bribepute

COOTBETCTBYIOLLYIO MOAENb, 06ECNe MBaIOLLYIO:

*  GULTPALMIO BLICOKOHACTOTHBIX TOKOB;

* BbIAEPXKY BDEMEHM, UCKIIOHAIOLLYIO IOXHOE OTK/IIOYEHME, BbI3BAHHOE 3apAAO0M NapasiTHbIX eMKOCTEN Npu BKIIOYEHNI HANPSIXeHUs
nuTaHms. Bblaepxka BpemMeHn HeBO3MOXHA Anst annapatos Ha 30 MA. B 3TOM Cryyae UCnonb3yiiTe YCTPOACTBA, YCTORYMBBIE K ClTy4aiiHbIM
OTKJIOYEHMAM.

Ecnu ycTaHOBKa COCTOUT 13 HECKOMbKUX MY, TO HEOGXOAMMO NPeayCMOTPETh YCTPONCTBO AvddepeHLManbHOi 3aLThl ISt KAXLOr0
npeobpasoearens.

Otpenute cunoBble kabenm oT caboTouHbIX Lieneil ynpasnenus (aatymko, MK, namepuTenbHbIX YCTPOIACTB, BUAeOannapaTypsl,
TenedoHoB).

Mpy ucnons3osaxum kabeneit Mmexay M4 v aeuratenem AnuHoit > 50 M o6asbTe BbiXoAHbIE GuNbTPLI (06patuTech k Katanory).

Ynpaenenue

OtpenuTe Lienu ynpaBneHms oT CUoBbIX kabeneid. [ins Leneii ynpasneHms v 3aJiaHus CKOPOCTH MCNONb3YiATe SKPaHMPOBaHHbIE kabenn co
CKPYYEHHBIMU XUNaMK C LLaroM CKpyTKM 0T 25 10 50 MM, 3a3eMA1sisl SKPaHPYIOLLYI0 0B0N0YKY C KaX[0ii CTOPOHbI.

3asemneHne 000pyAoBaHUS

MpeoGpa3oBaresb AONXeH BbiTb 06513aTENBHO 3a3eMNEH B COOTBETCTBIM C AGVCTBYIOLLMMM CTaHAApTaMu. cronbayiite 3a3eMnsioLLuii
MPOBO/HYIK Ce4eHMeM He Menee 10 M2 st COBNIONEHNS NPEANMCAHMIA N0 OFPAHMIEHUIO TOKOB YTE4KM.

A onacHo
ONACHOCTb MOPAXXEHUSA TOKOM, B3PbIBA UJIU AJIEKTPUYECKON OYru

+ Kopnyc npeoGpa3osatensi J0NXeH ObiTb 3a3eMIIeH [0 NOAAYM NUTaHWS.
+ Mcnonb3yiite 3a3eMASIOLLYIO KIIEMMY, KaK 3TO N0Ka3aHO Ha PUCYHKE HUXE.

Heco6niopetue atux yKa3aHuWii MOXET NPUBECTU K CMEPTH UNN TSXKENbIM TPaBMaM.

+ TlpoBepbTe, Y10 CONPOTUBAEHME 3a3emneHns < 1 OMm.

o + Tpy 3a3eMNeHMM HECKONbKYX MY HEOBXOBMMO 3a3EMAMTh HEMOCPEACTBEHHO
@ KaXablil 13 NpeoBpasoBaTesnet, kak aTo NoKA3aHO Ha PUCYHKE Criesa.
i
@ * He noxniovaiite 3a3eMASIOLLVE NPOBOSHUKA B KOJILLO WM MOCNEHOBATENLHO.

Dri




A NPEQYNPEXAEHUE

OMACHOCTb BbIXOJA U3 CTPOSA N4
Mpeobpa3soBatens ATV312 6yneT noBpexaeH B C1y4ae NoAa4M CETEBOTO NUTaHWS Ha BbIXoAHble knemmbl (U/T1,V/T2,W/T3).
MNepen nopayeit NUTaHWS NPOBEPbLTE NPABUALHOCTb CUOBLIX NOAKKOYEHNIA MY,
Mpu 3amere M4 nposepbTe, 4TO BCE neKTpUyeckve coeanHernst ATV312 nonHOCTbIO COOTBETCTBYIOT MHCTPYKLIVW N0 MOHTAXY,
npvBEAEHHOI B AaHHOM PykosoacTse.

HecoGniopeHne 3TUX ykazaHnii MOXET NPUBECTM K CMEPTH, TXKE/IbIM TPAaBMaM Wi NoBpeXAeHMIo 060pyAoBaHUS.

A NPEQYNPEXAEHUE

HEKOPPEKTHASI 3ALLIUTA OT NEPErPY3KH

3alWuTHbIE YCTPONCTBA OT NEPErpy3KM AOMXHbI GbiTb NPaBUIEHO CKOOPAVUHMPOBAHSI.
He noaknioyaiite npeo6Gpa3oBatesib K MUTAIOLLEN CETH, TOK KOPOTKOrO 3aMbIKaHWsi KOTOPOV NPEBLILIAET OXMAAEMOE 3HAYEHME,
npviBeaeHHoe Ha 3aBOACKOI Tabnnuke npeoGpasoBatens.

HecoGniopeHne 3TUX ykazaHnii MOXET NPUBECTM K CMEPTH, TKE/bIM TPAaBMaM Wi NOBpeXAeHMIo 060pyAoBaHUS.

OcHoBHaq cxema NoAaKAlYeHUs

2 ATV312ee00M2
X 1)1 OnHodasHoe nuTaHve
T8
Z o
ATV312ee00M3/N4/S6 Wcnonb3oBanue
TpexdasHoe aHanoroBoro BbIXoaa
Tgl)TaHue l l l B Ka4ecTBe ANCKPETHOrO
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TOPMO3HO#A pe3ucTop . um
(npu HeoBxoAMMOCTH) CBETOBOI MHAMKATOP

(1) Certesoii spoccens no BbIGOPY (0AHO- UK TpexdasHbIi).
(2) KoHTaKTbI pene HeMCNPaBHOCTI ANt AUCTAHLMOHHOTO KOHTPONS COCTOSIHMSI NpeobpasoBarterns..
(3) TMpu NOAKNO4EHHOM TOPMO3HOM Pe3UCTOpe NpUCBOiTe NapameTpy [AnanTaums Temna 3ameanienus] (brA) sHayenme [la
(cm. PykoBOACTBO MO NPOrPaMMUPOBAHMIO).
MpumeyaHme: ycTaHOBUTE NOMEXONOAABNSIOLLME LIENOYKM HA BCEX MHAYKTUBHBIX Liensix, BEAM3W MY unn BKNIOYEHHBIX B Ty Xe CeTb
(pene, KOHTAKTOPbI, ANEKTPOMArHUTHbIE Knanawbl U T.4.).




I'IepeKmoanenb AUCKPETHbIX BXOA0B
9T0T NepekioyaTeNb Ha3Ha4aeT coeavHeHue 06LLEro BLIBOAA AMCKPETHbIX BXOA0B C 0 B, 24 B umi Hu ¢ vem (1).

Wcnonb3oBaHue Cyxux KOHTaKTOB Wcnonb3oBaHmne TPaH3UCTOPHbIX
Mepexnioyartens B NONOXeH!M Source Mepexnioyatenb B NOOXEHUM Bbixopos MK
S

(3aBojcKas HacTpoiAka) ink Mepeknioyatens B nonoxexuu CLI

|
’ 24V

24V

SOURCE cu
SINK

A OMNACHO

HenpepsuaeHHoe GyHKLMOHMPOBaHWE YCTPONCTBA
He nonycxame cnyqaﬁ HOro COMpPUKOCHOBEHUS C 3emnen [OUCKPETHBLIX BXOAOB , CKOHd)MrprpOBaHHbIX Ha 0TpULaTeNbHYI0 NOTrUKY,
T.K. 3TO MOXET NPUBECTU K HENPeBAEHHOMY GYHKLMOHMPOBaHMIO MY.

3awmTuTe cUrHanbHbie NPOBOAA OT NOBPEXAEH!S, MOCKONbKY 3TO MOXET BbI3BaTb Cy4aitHOE X COMPUKOCHOBEHME C 3eMIeii.
Cnepyitre pekomeHpaumsim NFPA 79 n EN 60204 nnst npaBunbHOro 3a3eMieHust Lieneii ynpasnexus.
HecoGniopeHue 3TMX pekoMeHAaLuii MOXET NPUBECTM K CMEPTN UAM TSXKeNbIM TPaBMaM.

(1) MonoxeHue nepeksiouaTens: cM. pasaen «ocTyn K KeMmam ynpasnenus», cTp. 14.




CunoBsbie KNeMMHUKH
[locTyn K CUNIOBBLIM KNeMMaMm

A A OMNACHO

OMNACHOCTb NOPAXEHUS TOKOM, B3PbIBA UJIN SJIEKTPUYECKOM AYIU

lMocrasbTe Ha MECTO 3aLUUTHYIO KPbILLKY Nepen BKIYEHUEM NUTaHUS.

Heco6niopenue atux yKa3aHuWii MOXET NPMBECTU K CMEPTH NN TAXENbIM TPaBMaM.




Ha3HayeHue cunoBbIX KJIeMM

Knemma Hasznayenune Altivar 312
L Knemma 3a3emneHus Bce T1nopasmeps
R/L1 - ¢/L2 CeTeBoe nuTaHue ATV312e000M2

R/LT - c/L2-T/L3

ATV312e00056

PO BbiBOA + K 3BeHY MOCTOAHHOMO TOKA Bce T1nopasmepsi

PA/+ lMoaknioyeHne TOPMO3HOro pe3ncTopa: BuiBog + Bce T1nopasmepsi

PB IMoaknio4eHe TOPMO3HOrO pesucTopa Bce tMnopasmepbl

PC/- BbIBOZ, - K 3BEHY NOCTOSHHOIO TOKa Bce T1nopasmepsi

U/T1 - V/12 - W/T3 MoaknioyeHve aguratens Bce TMnopasmepbl

XapaKTepucTuKu CUNOBLIX KJIeMM
ATV312H CeyeHvie NPoBO/OB, CeueHuie NpoBO/OB, MomeHT 3aTsxku
vcnonsayemoe (1) pexomerpyemoe (2) (3)
Mm2 mm2 Hem

OeeM3, (eeM2 2,5 25 0,8
U11M3, U15M3, 0O@eN4, U11N4, U15N4, 07556, 25-6 25 0,8
U15S6
U11M2, U15M2, U22M3 2,5-6 35 1,2
U30M3, U40M3 2,5-6 6 1,2
U22N4, U30N4, U22S6X, U40S6X 2,5-6 25 1,2
U40N4, U22M2 4-6 4 1,2
U55M3 10- 16 10 25
U75M3 10 - 16 16 25
U75N4 10 - 16 16 25
U55N4, U5586, U7556 6-10 6 25
D11M3, D15M3 20-25 20 45
D15N4 16-25 16 45

(1) 3HaueHue, NPeACTaB/IEHHOE XUPHbIM IJ.IpMd)TOM, COOTBETCTBYET MUHUMAJIbHOMY CE4EHMI0 NPOBOAHMKA AN1st obecrneyeHns HaLEeXHoro

KpenneHus kabens.

(2) Ans menHoro kabenst npu 75°C. MuHMManbHoe CeyeHne NPOBOAHMKA ANSt CTAHAAPTHOTO MPUMEHEHNSI.

(3) PexomeHzyemoe 3HaueHue.




PacnonoxeHue cunoBbiX KJieMM

ATV312HOee M3

TIL3

-|Um1 V/T2|W/T3‘

ATV312H U11M3 - U4OM3, O@@N4, U11N4 - U4ON4, U15S6 -

U406, 07556

@ [RL1|sIL2

PO [PA/+| PB

-lum]vrrawrts @ |

ATV312H U55M3, U75M3, U55N4, U75N4, U55S6, U756

R

Q D

ATV312H0eeM2

R/L1

PB

pcr-|urmt[vimzlwrts]

ATV312H U11M2, U15M2, U22M2

PO

pc-urm]vmzjwrts Q@ |

[Rit[si2]tia] po [par+] PB [Pci-Jumi]vimalwirs] @

ATV312H D11M3, D15M3, D11N4, D15N4, D11S6, D1556

‘@ ‘R/L1‘S/L2‘T/L3‘ PO ‘PA/+‘ PB ‘PC/-‘U/T1‘V/T2‘W/T3‘ @‘




KneMMHuku ynpaeneHusa
[ocTyn K KnemMmam ynpaeneHus

MNepexnioyatens
KOHMrypaLum
JMCKPETHBIX BXOJI0B

Knemmbl ynpasnenus

Ofus | O |r1B
O|us | O |ric
O e | O [rR2a

24V
L

O
@)
O |u2

Pa3sbem RJ45 RJ45

O |us |]cu O [rR2c ‘

A OMNACHO

HENPEABWAEHHOE ®YHKLWOHUPOBAHUE MY
+ He BCTABNAIATE M He BLITACKVBAIATE KIEMMHYK YNIPABEHMs, oraa M4 HAXOAUTCS N0 HAMPSKEHMEM.
- TpoBepbTe KpenneHe KIEMMHIUKA NOCAE I0GbIX ASHCTBUI C HUM.

Hecob6niopetue atux yKa3aHuWii MOXET NPUBECTN K CMEPTHU UMK TSHXKENbIM TPaBMaM

A A OMNACHO

OMNACHOCTb NMOPAXEHUS TOKOM, B3PbIBA UNIN SNIEKTPUYECKOM AYIU

He npukacanTech K KNeMMHUKY, KOraa:
- MY HaxoauTCS NOA HANPSXEHNEM;
- BXO[IHbIE W BbIXOAHbIE KNEMMbI HAXOASTCS MOJ, HANPSXEHNEM.

HecobGniopetue atux yKa3aHuii MOXET NPUBECTN K CMEPTH UMK TSHXKENbIM TPaBMaM
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Pacnonoxenue knemMm ynpasneHus

Knemmbl ynpaenenus ATV312 CeyeHue NpoBoAiOB, ucnonb3yemoe (1) | MomeHT 3aTsixkm (2)
MMm? Hem
R1A, R1B, R1C, R2A, R2C 0,75-25
05-06
[lpyrvie Knemmbl 0,14-25

(1) 3Hayenve, NPeACTaBNEHHOE XMPHBIM LIPUGTOM, COOTBETCTBYET MAHMMAILHOMY CEYEHMIO NPOBOAHMKA ANSt 06ECTIeYEHNS! HALEXHOTO
Kkpennexus kabens.
(2) Pexomenyemoe 3HaueHme Npi MakCUMabHOM CEYEHMMN.

XapaKTepucmxu U Ha3Ha4YeHue KneMmm ynpasiieHus

AHaNOroBbIN BXOL, MO HANPSXEHNIO

Knemma | HasHauenne AnexTpnyeckne xapakTepucTUkm
R1A PeneitHblii BbIxog, C + MuH. nepexsioyaiowasi cnocobHocTb: 10 MA g 5 B nocT. Toka
R1B nepexsIoyaloLwmmM koHtaktoM (R1C) + Maxkc. nepexstioyatoLLasi CnocobHOCTb Npu aKTUBHOM Harpyske
R1C NporpaMM1pyemMoro (cos @ = 11 L/R =0 mc): 5 A anst 250 B nep. Toka unm 30 B nocT. Toka
pene R1 + Maxkc. nepexnioyatoLLasi CnocoBHOCTb NPU MHAYKTUBHOIA Harpy3ke
ROA (cos @ =0,4u /R =7 wmc): 1,5A ana 250 B nep. Toka unm 30 B noct. Toka
RO Mporpammupyemoe pene R2 ¢ HO - Bpems avckpeTusaumi: < 8 Mc
KOHTAKTOM + Kon-Bo KoMMyTaLmii:
100 000 npu MakcUManbHoI nepexnioyaloLLeit cnocobHOCTM,
1000 000 np1 MUHUMANLHOI NEpexoYatoLLEei CNOCOBHOCTH
Com 06wyt BbIBOA, aHANOrOBLIX BXOA0B- 0B
BbIXOAOB
Alt AHANoroBbIi BXOA, N0 HANPSKEHNIO Ananorosbiii Bxoa no Hanpsxeuio 0-10 V, Makc. aonyctumoe HanpsxeHue 30 B:
+ nonHoe conpotuenenme: 30 kOm;
+ paspeLuenue: 0,01 (10 6uT);
* TOYHOCTb: * 4,3 %, NNHEIAHOCTb + 0,2 % MaKCUMABHOIO 3HAYEHNS;
* Bpems auckpetusaumm: < 8 mc;
+ ucnonb3oatme: < 100 M C 9KPaHMPOBAHHBIM Kabenem
oV MutaHve ang 3apaioLLero +10 B (+ 8 % - 0), <10 MA, 3aLLMLLEHHDIi# OT KOPOTKIX 3aMbIKaHNIA 1 Nieper py3ok
norexuuomerpa (1 - 10 kOm)
A2

AHanorosbiii BX0A N0 HanpsixeHuio, ABYXMonspHbiid, +10 B (MakcumansHoe
nonyctumoe Hanpsxenve 30 B)

MonsipHoCTb + WK - Hanpsixexus Ha Bxoe Al2 BNWSIET Ha 3HAK 3aJaHus, T.e.
Ha HanpaBneHve BpaLLeHus

« nontHoe conpoTunetue: 30 kOm;

- paspetwenue: 0,01 (10 6ur);

* TOYHOCTb: * 4,3 %, NMHEIHOCTb * 0,2 %MaKCUMATBHOTO 3HAYEHNS;

- Bpems auckpeTusauum: < 8 mc;

« ucnonb3osatue: < 100 M ¢ 3KpaHMpOBaHHbIM kabenem




A3

AHanoroBbIi BXOL, N0 TOKY

Ananorosbiii Bxo, no Toky X-Y MA ¢ nporpammuposaHuem X u Y ot 0 fo 20 MA:
+ nonHoe conpotunenme: 250 Om;

+ paspeLuenue: 0,02 MA (10 6u);

* TOYHOCTb: * 4,3 %, NMNHEAHOCTb + 0,2 % MaKCUMATBHOTO 3HA4YEHNS;

* Bpems auckpeTusaumm: < 8 mc

KoMMyHUKaUmMOHHBIi nopT

Com 06uwmit BbIBOA, aHANOrOBLIX BXOAOB- 0B
BbIXOA0B
Aov AHanoroBbli BbIX0, N0 HANPSIXEHWIO | AHANOrOBbIA BbIXOZ MO Hanpskeruio 0 - 10 B, MMHUManbHOE CONpoTUBIEHME
AOV Harpy3ku 470 OM 1Unu aHanoroBbiii BbIXoA Mo Toky X-Y MA ¢ nporpaMMm1poBaHiem
AOC wm XunYor0 no 20 MA,
aHanorosbli BbIXoA Mo Toky AOC MaKCUMabHOE COonpoTUBAeHue Harpyaku 800 Om:
win + paspeLuenue: 8 buT (1);
[ZMCKPETHBIN BbIX0Z, MO HAMPSXXEHUIO + To4HoCTb: £ 1 % (1);
AOC * nuHenHocTb: = 0,2 % (1);
AOV umu AOC HasHauaetcst + Bpems auckpetusaumm: < 8 Mc
(oAvH UnK BTOPOIA, HO He 06a cpady) | JTOT aHANOroBblii BLIXOA, KOHOUIYPUPYETCS B Ka4eCTBe AVCKPETHOTO BbIXOAA
24 B Ha AOC, MUHMManbHOE COnpoTUBIeHMe Harpysku 1,2 kOM
(1) XapakrepucTiku aHanoro-LmopoBoro npeobpasosarens
2V TuTanne AUCKPETHBIX BXOA0B UcTouHnk + 24 B, 3awmiiienHbli 0T KOPOTKMX 3aMblkaHiA U nieperpy3ok
(ot 19 50 30 B)
Makc. Tok notpe6netus: 100 MA
U1 [JIMcKpeTHbe BXOAb! [porpaMmm1pyembie AMCKPETHbIE BXOAbI:
L2 * nuTaHve + 24 B (makc. 30 B);
L3 * nonHoe conpoTusAetve: 3,5 kKOM;
Li4 + cocTosime 0, ecnu < 5 B, coctosHue 1, ecnu > 11 B (HanpsxeHre mexay
us LI-n CLI);
L6 * Bpems auckpetusaumm: < 4 Mc
cu O6LLyiA BbIBOA AMCKPETHBIX BXOL0B Cm. cTp. 10
RJ45

Mopknioyeqve ans MO SoMove, ceteit Modbus 1 CANopen, BeIHOCHOrO
TepMUHana 1 CPEaCTB 3arpy3ku




AnekTpoMarHMTHas COBMECTUMOCTb

MpuHUMn

3asemneHve mexapy MY, aguratenem n SKpaHMp‘/IOIJJ,eﬁ 060n104K0i1 kabens AONKHO UMETb BbICOKOYACTOTHYIO 3KBUMOTEHLMANIbHOCTb.

VlCI'IOJ'IbSyﬁTe 9KpPaHUPOBAHHbIE kabenu, 3a3eMneHHbIe N0 BCEMy AnameTpy ¢ 060mxX KOHLL0B, [i/1si NOAKIIOYEHUS ABUraTens 6, CTp. 18,

TOPMO3HOTO peaucTopa no Beibopy 8, CTp. 18, u Leneit curHanuaaum 1 ynpasneus 7, cTp. 18. 9kpaHMpoBaH1e MOXET ObiTb
BbINONHEHO HA YaCTV kabensi ¢ NOMOLLLIO METANMYECKUX TPYG MMM KaHAIOB NPW YCNIOBIM OTCYTCTBUSI Pa3PbiBa Mo BCEi ATNHE
9KPAHMPYEMOTO Y4acTKa.

Kabenb nutaxus (CeTeBOﬁ) [0/MKEH pacnonaratbCs Kak MOXHO Aanblue oT kabens aurarens.

Cxema ycTaHOBKM AONONHUTENbHOM nnacTuibl AMC (npumepbi)

Cxema YCTaHOBKW 3aBUCUT OT ra6apma M4.B HM)KBI'IpMBeﬂeHHOﬁ Tabnuue faHo COOTBETCTBUE mexay raﬁapmamw W KatanoxHoiMu

Homepamu M4.

CoomeTcmylou.une CXeMbl NpuBeAEeHbl HA cne,uynomeﬁ CTpaHuue.

Fabapwur 1 FaGapur 2 FaGapur 3 FaGapur 4 FaGaput 5 FaGaput 6 FaGaput 7
HO18M3 HO55M3 HO18M2 HO55M2 HU11M3 HU11M2 HU22M2
HO37M3 HO75M3 HO37M2 HO75M2 HU15M3 HU15M2 HU30M3

HU22M3 HU40M3
HO37N4 HU22N4
HO55N4 HU30N4
HO75N4 HU40N4
HU11N4 HU22S6
HU15N4 HU40S6
H075S6

HU15S6

FaGapur 8 FaGaput 9
HU55M3 HD11M3
HU75M3 HD15M3
HU55N4 HD11N4
HU75N4 HD15N4
HU55S6 HD11S6
HU75S6 HD1556




GO EWN =

Mp!

labaputbl 1 - 4 labapurbl 5 - 7 Tabapur 8 Tabapur 9

o 00 = W

MeTannuyeckas nnacTHa 3a3eMneHus, yCTaHaBNMBAEMas B COOTBETCTBIM CO CXEMON
Altivar 312

HeakpaHupoBaHHbIe NPOBOAHMKM WK KABEnM CETEBOTO NUTaHUS

HeakpaHupoBaHHble kabenu A4ns BbIXOAHbIX KOHTAKTOB pene

AkpaHupytoLLas 060nouka kabeneit 6, 7 1 8 kpenuTca 1 3a3eMNseTCs kak MOXHO Bvxe K npeobpasosaresio:

- HE0OX0AMMO 3a4UCTUTHL 0BOSIOUKY;

- He0BX0AMMO NoAOBPATb XOMYThI U3 HEPXABEIOLLEN CTANM HYXHOTO pasMepa s KPEnneHus 3a4MLLEHHBIX YYacTKOB 3KpaHpYIoLLEi 060104k
Kk nnactuxe 1.

JKpaHmpyloLas 0607104Ka A0MKHA BbiTb NPUKPENNIEHA K META/MYECKOI NNaTe A0CTATOHHO MIOTHO, YTOGLI 06ECNE T HABEXHINA KOHTAKT.
9KPaHMPOBaHHbIV Kabenb A1 NOAKIIOYEHIS ABUTaTENs, 3a3eMNEHHBII C 0BOMX KOHLIOB. IKPAHMPOBAHME HE JIONXHO UMETH Pa3PbIBOB.
TPOMEXYTOUHbIE KIEMMHUKW AOMKHBI HAXOAUTLCS B KPAHUPOBAHHBIX METANIMYECKUX KOPOOKax, OTBEuatowLMX TpebosaHuaM SMC.

[ns MY mowwHocTsio o1 0,18 Ao 1,5 KBT npu yacToTte kommyTaumm > 12 kI ucnonb3yiie kabenm ¢ Manoii eMkocTbio: < 130 nd Ha MeTp.
9KPaHMPOBAHHbIV KaBeb [N NOAKIIOYEHIS LiENei YNPaBReHns 1 CUTHaMM3aLmm.

B 1ex cnyyasix, korfia TpebyeTcsi HeCKONMBKO MPOBOAHMKOB, AOMKHbI UCTONb30BATLCS NPOBOAA Maoro ceyeus (0,5 Mm2 - AWG 20).
AKpaHmpyloLas 0607104Ka A0MKHA ObiTb 3a3eMeHa C 060MX KOHLIOB. IKPaHUPOBAHUE HE OMXHO UMETb Pa3pPbIBOB. NPOMEXYTOUHbIE KIEMMHIUKV
DONXHbI HAXOAUTLCS B SKPAHMPOBAHHBIX METAIMYECKMX KOPOOKaX, OTBEYaIOLLMX TPEGoBaHMSM IMC.

9KPaHMPOBaHHbIN Kabenb NS NOAKIIIYEHUS TOPMO3HOTO PE3MCTOPA MO BbIGOPY.

9KPaHUPOBAHMNE HE ONKHO UMETb Pa3PLIBOB. MPOMEXYTOUHbIE KIIEMMHUKM AOMKHbI HAXOAUTBCS B SKPAHUPOBAHHBIX METANMYECKUX KOPODKaX,
oTBevatoLmx TpebosaHmaM AMC.

MMeyaHme:

Mpy 1CNOAb30BaHNM AONONHUTENBHOTO BXOAHOrO GUILTPA YCTAHOBUTE €10 Kak MOXHO 6nmxe K MY 1 NOAKNIoMTe €ro K CETH C NOMOLLbIO
HeaKpaHMpoBaHHoro kabens. CoeamHerne 3 k MY OCYLLECTBASETCS C NOMOLLbIO BLIXOAHOO kabens dunbTpa.

IKBUNOTEHLMAIIEHOE BLICOKOYACTOTHOE 3a3EMIIEHME MacC MeXay $uIbTPOM, Npeobpa3oBaTeneM YacToThl, ABUTATENEM W SKPaHUpYIOLLE
0607104K0M kabeneii He CHUMAET HEOBXOAMMOCTb NOAKIIOHEHNS 3ALLMTHBIX 3a3EMASIOLLMX NPOBOAHUKOB PE (XENTO-3eN€eHbIX) K COOTBETCTBYHOLMM
3KMaM Ha KaKA0M 13 YCTPOWCTB.

BctpoeHHbiit punbtp IMC B N4 ATV3120000M2 1 ATV3 120000N4

Mpeo6pasosatenu ATV312 M2 n ATV312 N4 oc | BCTPOEHHbIMI (unbTpamu IMC, 4To SIBASETCS NPULMHOI TOKa yTeuku. Ecam Tok

yre:

YKW CO3AAET NPOBNEMbI A1 COBMECTUMOCTM OKpyXaloLlero 060pyaoBaHus (YCTPOACTBO OCTATONHOTO AndbepPEeHLMAaNLHOTO TOka UK APYroe), TO

MOXHO OrpaH14MThb TOK YTEKM, Pa3OMKHYB nepembiiky IT, cM. PykoBoacTBO no ycTaHoske ATV312. B aTom ciy4ae He rapaHTMpyeTcsi COOTBETCTBUE
CyLLeCTBYiOLMM HopMam no AMC.




MepeyeHb NpoBEpoOK

BHuMaTenbHo npouuTaiiTe MHpopmaLmio no 6e30MacHOCTH, NPeACTaBNEHHYI0 B JaHHOM PykoBOACTBE, PykOBOACTBE N0 SKCMAyaTauym u

Karanore. Mepepn, ucnonb3oBaH1em npeobpasosartensi NPOBEPLTE CRefyloLLMe MyHKTbI, OTHOCSLLMECS K YCTAHOBKE 1 MOHTaXyY

npeo6pasosatens. Mocne nposepky 3anyctute MY.

Jins nonyyeHus Beeli foKyMeHTaumy o6paLuaiTech Ha caiiT www.schneider-electric.com unu B LieHTp NoAnepXKu KIMeHTOoB.

1. YcraHoBka

+ Jinq 03HakomnieHus Co criocobamu YCTaHOBKM 1 PeKOMEHAALMAMM N0 TeMMepaType OkpyXalollieit cpefibl obpaluaiitech K pasaeny
YcraHoBka Ha CTp. 6 1 k PykoBOACTBY N0 SKCryaTaLumu.

+ YctaosuTe M4 B BePTUKANbHOM NOSIOXEHNM B COOTBETCTBUN C TEXHUYECKUMM YCIIOBUSMI: 06paTUTECH K pasaeny YcTaHoBKa Ha cTp. 6 1
K PyKOBOACTBY NO 3KCMyaTaumy.

+ Wcnonb3oBaxue MY AOMKHO OCYLLECTBASTLCS B COOTBETCTBUM C  YCIIOBMSIMU OKpYXaIOLLEi Cpe/bl, ONpeAeneHHbIMI B TPEGOBaHMSX
cranpapra MK 60721-3-3 u Karanora.

+ YcTaHoBuTE fONONHUTENbHOE 0BOPYAOBaHME, HEOBX0AMMOE ISt NpuMeHeHms (oGpatuTeck K Katanory).

2. MoHTax
+ 3asemnute npeobpa3osarens; 06patuTech K pasaeny 3asemnexne 060pyAOBaHMs Ha CTP. 8 1 K PykoBOACTBY M0 aKCMAyaTaLyu.

+ Y6enuTech, Y4TO BXOAHOE HanpsiXeHue NUTaHus COOTBETCTBYET HOMUHANBHOMY HANPSXEHMIO MY 1 NOAKNIoYMTE NUTAHWE B COOTBETCTBUN
€O Cxemoli Ha cTp. 9 u PykOBOACTBOM MO 3KCn/yataumm.

+ Obecneybte NpUMeHEeHWe COOTBETCTBYIOLLMX BXOAHbIX NPEAOXPaHUTEN e/l 1 aBTOMATU4ECKOTO BbIKKOYATENS.

+ TMoakniounTe KNEMMHIKY ynipasnenws; 06paTuTech K pasaeny KneMmHuky ynpasnerust Ha cTp. 14 1 k PykoBOACTBY Mo akcryaTaLmm.
Otpenute cunosble kabenw ot kabeneli ynpasnexust B COOTBETCTBIM C TpeboBaHmsimn IMC.

+ Cepun MY ATV3120@@0M2 1 ATV3 120@@@N4 UMetoT BCTpoeHHbie dunbTpbl IMC. MprMeHeHme nepemblki NO3BONSIET yMEHbLUNTL
TOK YTeuku, kak 370 06bSICHEHO B pasaene “BeTpoenHbiii gpunstp AMC B M4 ATV3120000M2 1 ATV3120@00N4” Ha cTp. 18 B
PykoBozcTBE MO 3KCNNyaTaLmy.

+ Y6enuTecs, 4T0 NOAKIIOYEHME ABUraTENs COOTBETCTBYET HANPSXKEHUIO NUTAHUA (3Be3p,a, Tpeyroanm().

3. MpumeHeHue n BBOA B aKcnnyatauumio MY

+ 3anyctute MY, 1 Ha 3kpaHe nosiBUTCS HaMkaums CTaHaapTHas YacToTta nuTaHus asuratens (bFr), cTp. 24, nocne Nepeoro BKIKOYEHMs.
Y6eauTech, YTO YacToTa, XapakTepuayemasi NapameTpoM b F ~ (3aBofckas HacTpoitka = 50 L), COOTBETCTBYET YacToTe AuraTensl.

+ TMocne nepBoro Bkto4eHns npeobpasosarens YacToTbl napametpsl [Kanan 3apanus 1] (Fri), ctp. 24, n
[2-/3-npoBonHoe ynpagnetue] (tCC), cTp. 25, oTo6passTcs nocne NosBneHUs napameTpa & F r~ . 3T napameTpbl He06X0AUMO
HaCTPOMTb, ECIIW MCMIONB3YETCS NOKANbHOE YNpaeneHue npeobpasosatenem, cM. pasnen JlokansHoe ynpasnenue M4, crp. 37.

+ Tpu nocnenyloLLWX BKIKOYEHNSIX NUTaHUS Ha akpaHe OyaeT otobpaxarbcst - o 4.

+ @yHkums 3aBoackast HACTPOIKa/BOCCTAHOBNEHME KOMMIEKTA napameTpoB F L 5 no3BosisieT B 1000 MOMEHT BO3BPATUTLCS K
33BOACKMM HACTPOMKam NapameTpoB, CM. CTp. 34.




3aBopackan KoHpurypaums
3aBozckas HacTpoiika npeobGpasoBartend

Mpeo6pasosarerb Altivar 312 meeT 3aBOACKVE HACTPOIKW, COOTBETCTBYIOLLME HaUOONEE YACTLIM MPUMEHEHUSIM:

Oto6paxenue Ha pucnnee: M4 rotoB (- o H) Npu OCTAHOBNEHHOM ABUraTene, UMM 33AaHHas 4acToTa Asurarens npyu pabore.
+ IuckpeTHble Bxofb! LIS v LIB, aHanoroseiii Bxog Al3, aHanoroBbiii Beixon AOC 1 pene R2 He HasHaueHbl.

Cnocob ocTaHOBKM Npy 0GHAPYXEHHOI HEUCTIPABHOCTM: OCTAHOBKA Ha Bbibere.

Kon Onucave 3Hayenne Crp.
b Fr |[f craup. peuratens] 50 Iy, 24
Ecc |[2-/3-npoBopHoe ynpasnexue] 2-NpOBOAHOE YNpaBJieHue Mo COCTOSIHUIO 25
UFE | [Bu6op U/f aeurarens 1] SVC (BekTopHOE ynpaBneHue noTokoM 6e3 faTymka Anst PUMEHEHMiA ¢ 32
NOCTOSIHHBIM MOMEHTOM Harpy3ki (MOMEHTOM, HE 3aBUCALLEM OT CKOPOCTH)
ACLC Bpemsi pa3roxa
OELC {BgeMﬂ gopmoxe]zﬂm] 30c a
L 5P | [Huxnss ckopocTb] 0Ty 27
HSF |[BepxHss CkOpOCTb) 50 My 27
IE H |[Tennosoii Tok Asurarens] HomuHanbHbili Tok Asuratens (3asucut ot M4) 27
sSdrC | Eﬂzg:j;s:;cﬁ;%mxemﬂ 1 0,7 HommuHanbHoro Toka MY B Tevenme 0,5 ¢ 28
SFr [HacTora komMmyTaumm] 4«ly, 29
s [HasnaueHve Ha3an] JivckpeTHbiit Bxop, 2 (LI2) 35
PS2 [2 3anaHHble ckopocTH] [vckpeTHblid Bxog, 3 (LI3) 28
PS4 [4 3apaHHble ckOpoCTH] [JvckpeTHblit Bxop, 4 (LI4) 28
Fr1 [Kanan 3apanusi] Auanorosbii Bxoa 1 (Al1) 24
SA2 [Cywm. 3apaHue 2] Ananorosiii Bxop 2 (Al2) (1)
f [Hasvasesmee R1] 06Hapy>«eHHaf| HencnpaesHoCTb (FLE): KOHTaKT pasmblkaeTcs npu 1)
06HapyXeHHOI1 HEMCNPABHOCTX (W MY OTCYTCTBUM NTaHms MY)
brA [ANAITTaLYA Temna TopMOXeHws] ABsTOMATM4ECKAs AanTaLmMs Temna B Ciyyae nepeHanpsixeHns npu )
TOPMOXEH!M
Atr [ABTOMaTM4ECKMIA MOBTOPHBIA NycK] | Be3 aBToMaTyeckoro NOBTOPHOrO Nnycka NP1 BO3HUKHOBEHUN HeucnpaBHocT! | (1)
Stt [Tun octaHoBKku] Cnocob HopManbHO OCTAHOBKM C 33JjaHHBIM TeMMOM 3ameanenms (Stt=rMP) | (1)

(1) 3a 6onee nontoit uHdpopmawmelt obpaLuaiitect B PyKoBOACTBY MO NpOrpaMM1pOBaHMIO.

Y6euTech, 40 NpUBEAEHHbIE HACTPOIKM COBMECTUMBI C MpUMeHeHueM. Mpy HeoBxoaMmocTi MY MOXET CMoNb30BaThCS 63 U3MEHeHMs
HaCTPOEK.
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(1) Certesoii spoccensb npy HeO6X0AMMOCTY (0AHOGbA3HbI MK TpexdasHbilii).
(2) KoHTaKTbl pene Ans curHanuaaLmm cocTosHUs npeobpasosarernsi.
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Saparive Cymmupyemoe
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MporpammupoBaHue

Onucanue oneparopckoro uitepdeiica

¢yHKL|,VWI aucnnea u Knasuil
+ 4 CeMMCErMEHTHbIX MHAMKaTopa

Caetoavos REF roput npu \
AMOAL puT Np! \@\

aKTVUBHOM MeHI0 ~ E F -
CseToamop, Harpysku

Csertoavion, MON roput npu
aKTUBHOM MeHio 5 L/ P -

Caetoavion, CONF ropuT, eciv 0HO U3
MeHo SEE, dr- L, [ -0,
CEL,FUnA, FLEwmLCON
aKTMBHO

Knonka MODE: npu oto6paxeHiu

r EF - nepexopkMenio S E E -.
MHaye nepexon Kk MeHio - E F -, cMm.
cTp. 26

2 ceetoamona coctosiHus CANopen

Kxonka ESC: Bbixoz, U3 MeHIo,
napameTpa unm cOpoc TekyLLero

ANAY

3HAYeHMs 19 BO3BPATA K Npefiblay-
LIEMY COXDAHEHHOMY 3HAYEHMIO

HaBuratop: B IOKanbHOM pexume
UCMOJIb3YETCA B Ka4eCTBe
33/1aI0LLET0 MOTEHLMOMETPA;
CNYXUT HABUraTOPOM MO MEHIO NPK
NOBOPOTE N0 4YacoBOIA CTPENKE Win
= npoTvB;

J aKTVBU3MPYET GYHKLMIO BbIGOP/

O MoATBEPX/CHME =ENT

=

1
L -

L}

Knonka RUN: ynpasnexve auratenem B pexvme
Bnepen, ecnv napametp £ L L menio [ - O -

HacTpoeHHa L O L, ctp. 25

/
4
[NeNCTBYET KaK 3afatoLLmii
NOTEHLMOMETP, ECAN NapameTp
Fr IvenoLEL -
HactpoenHa A /L |

- Kxonka STOP/RESET
vcrnonb3yeTcst i c6poca HeUcrpaBHoCTeN;
MOXET NPUMEHSTLCS [1Si OCTAHOBKM IBUraTens:
- ecnm ELLC (medto [ -0 -)HeHactpoedHa L O L,
TO NPOMCXOAMT OCTAHOBKA Ha BbibEre;
- ecnm ELLC (medto /-0 -)HactpoeHHa L O L,
TO NPOMUCXOAMT OCTAHOBKA C 33[1aHHBIM TEMMOM, OfHAKO Npn
[DeCTBUM IMHAMIUYECKOr0 TOPMOXEHUS BynieT OCYLLEeCTBASTLCS
0CTaHOBKa Ha Bblbere

Wnpukaums npu OTCYTCTBUM HeMcnpaBHOCTEl U HENOABWXHOM ABUraTene:

4 3.0 otobpaxeHue napameTpa, BuibpaHHoro B MeHio [MOHUTOPUHI] (SUP-) (BbiGOp N0 yMONYaHuIo: 4acToTa ABurarens).
B PEXWUME OrPaHNYEHus TOKA, HAChILLEHWSI TOKA WM KOHTYPa TOKA MHAVKALMS MUTaeT;

I [ E: Npouecc nHuumanmsaumy;
r d 4: 1Y roTos k pabote;
+ d [ b: pMHaMU4eckoe TOPMOXEHME;
* n 5 E:ocTaHoBKa Ha Bbibere;

F 5 E: HasHayeHue OCTAHOBKM Ha Bbibere;

* kU A npoLecc asTonoaCTPORKM.
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CTpykTypa MeHio

OﬁpaTMTer K PyKOBOﬂ,CTBy No NPoOrpaMMMpPOoBaHMIO Ans NonyYeHus I/ICHepI'IbIBaIOLI.I,eﬁ |/|H¢opmauum 0 MEHI0.

Bkntouenve

Bbibop napametpa

i \" = ENT

9 3 napameTpa
0T06PaxXaloTCs Npy NEPBOM
BKJIIOYEHWM MUTaHUS.

OHw MOTyT BbITb HACTPOEHbI
TONKO B MEHIO:
drL-mabFr
CEL-pmaFr |
I-O0-pakLC L.

[3ADAHVE CKOPOCTH] (rEF-)
[HACTPOVIKA] (SEt-)

[MPUBOA] (drC-)
[BXOMbI-BbIXOAbI] (1-0-)

[YMPABJIEHME](CtL-)

[MPUKNAOHBIE GYHKLMK]
(FUn-)

[YNPABJIEHUE MPU
HEWCMPABHOCTAX](FLt-)

[KOMMYHVKALIAS] (COM-)

[MOHWUTOPWUHTIT (SUP-)

]

Cwm. PykoBoaCTBO Mo
TpOrpaMMMPOBAHMIO

1 Muranve
(3anucaHo)

Kozbl MEHIO 1 MOAMEHIO OTAMAITCA OT KOAOB NapaMETPOB HANM4MEM CrIpaBa OT HYX TUpe.
Hanpumep: meio [HACTPOUKA] (SEt-), napametp AL L.
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KoHdurypuposaHue napametpos bFr, Fr1 u tCC

Mapametpbl b F -, F [ W E L L MOXHO N3MEHSTb TONILKO NPY OCTAHOBIEHHOM [BUraTeNe 1 npu OTCYTCTBUN KOMaHbI NyCKa.

Kon Onucanue 3aBoackas
HacTpomka
bFr [f cTanp. pBuratens] [50 My M3K] (50)
910T NapameTp oTo6paXaeTCs TONLKO NPU NEPBOM BKIIOYEHUN NuTanms MY.
Mpy HeOBX0AMMOCTI OH MOXET ObiTb 3MeHeH B Metio [TIPUBO/] (drC-).
50 + [50ry IEC] (50) 50 Mu: MK
60 + [60ry NEMA] (60) 60 Mu: NEMA
970T NapameTp U3MeHsIET 3aBOACKYI0 HACTPOAKY napameTpoB: H 5 P, ctp. 27,
FEd,cmp.28 Fr 5,ctp.30mn E F ~,cTp. 32.
Fr1 [Kanan 3apanuai] [AI] (A1)
910T NapameTp oTo6PaXaeTCs TONLKO NPU NEPBOM BKITIOYEHUN NuTanms MY.
Mpy HeobXoAMMOCTI OH MOXeT ObiTb 3MeHeH B Meio [YIIPABNEHWE] (CtL-) .
Al + [AI1] (Al1) - aHanorosbiit Bxop Al1
A2 + [A12] (AI2) - aHanoroswilii B0z, Al2
AI3 + [AI3] (AI3) - aHanoroBblit Bxop, Al3
AlU1 + [Al Cerb] (AIV1) - B pexume YNPaBneH!s C KNEMMHMKA HaBUraTop CYXMT 3a[AI0LLUMM NOTEHLIMOMETPOM.
Ecnm LAC = L2 nnm L3, BO3MOXHbI CriefiyloLLme JONONHUTENbHbIE HA3HAYEHNSE:
UPdt + [+/- Viite] (UPdt) 3apaHme pexuma bbicTpee-MeneHHee ¢ nomoLubio L1
UPdH + [R?f.+/- HMI] (UPdH) 3anaHue pexuma GbicTpee-Me/ieHHee C NOMOLLbIO HABUraTopa Wik BLIHOCHOTO TEPMUHANA.
B npouecce paboTbl oTo6paxaetcs 3agaHue rFr.
Ecnu LAC = L3, Bo3MOXHbI CeaytoLuyie AONONHUTENbHbIE HA3HAYeHMs::
LCC + [HMI] (LCC) - 3apaHue ¢ NOMOLLbIO BbIHOCHOrO TepMUHana, napameTpbl
[3ananue ckopoctu ¢ TepmuHana] (LFr) B mento [HACTPOWKA] (SEt-), cm. PykoBoACTBO NO NPOrpaMMUPOBaHMIO.
Ndb + [Modbus] (Mdb) - 3apanue ¢ nomoLusio Modbus.
nEt + [Cetb] (nEt) - 3apanue ¢ NOMOLLbIO NPOTOKONA, 0TAM4HOO 0T Modbus
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Kon, Onucanune 3asoackas
HacTpomka
tcc [2-/3-npoBopHoe ynpasnexue] [2-nposoaHoe]

2C

3C

LOC|

970T napameTp 0TOBPAXAETCS TONLKO NPY NEPBOM BKIIKOHEHUW NuTaHms MY.
Mpu HEOBX0AMMOCTH OH MOXET ObiTb U3MeHeH B MeHio [BXOLbI-BbIXObI] (I-0-).

[2-npoBonHoe] (2C) - ABYXNPOBOAHOE YNpaBeHue: OTKPLITOE Wi 3aKPbITOE COCTOSHUE BXOM0B YPABISIET MYCKOM

1 OCTaHOBKOM npueoza.
I'Ipmmep nogkmoyeHmns : T T T T T T T T T T T 1

|
. I ‘
Li1 : Brepen I 24v U1 Lix |
LIx : Hasan, -

[3-npoBoaHoe] (3C) - TPEXIPOBOAHOE (MMMYIbCHOE) YNPABEHUE: OAHOMO UMMYILCA BIIEPEZ UM Ha3aA, AOCTATOYHO
Anst ynpasnenus nyckom. OaHoro ummnynbca CTon A0CTATONHO ANs ynpasiieHust 0CTaHoBKo. OBpaTutech k

PyKOBOACTBY M0 NPOrPaMMMPOBAHMIO.

Mpumep nogkiodgrms: [~~~ 1
L1 : Cron l24v LM L2 Lix |
L12 : Bnepen 00— 0-—-0——'
Lix : Hazan

[MectHoe] (LOC) - nokansHoe ynpaBnexue ¢ nomoLubio knasui RUN/STOP/RESET npeo6pasoBatens uim

BbIHOCHOIO TepMuHana.

A OMNACHO

HenpensupeHHoe GyHKLMOHUPOBaHUE NpeoGpa3oBaTens
Mpy n3MeHeHUn HasHaueHws napameTpa [2-/3-npoBoaHoe ynpaenerue] (tCC) napameTpbl [HasHaueHue Hasag)
(rrS), [Tun 2-npoBogHoro ynpaenexus] (Ct) u Bce dyHKLUMM, Ha3HAYEHHDIE HA AMCKPETHbIE BXOLBI,

BO3BPALLAIOTCA K 3aBOACKUM HACTPOIAKaM.
Y6eauTech, YTo Takoe Ha3HayeHe COBMECTUMO C NPUMEHEHUEM.

Heco6niopetue atux yKa3aHuWii MOXET NPUBECTU K CMEPTH MU TXENbIM TP

(20)

M3MeHeHVe HasHauYeHs 3Toro napameTpa TpebyeT NPOAONIXUTENLHOMO HaxaTust (2 ¢) Ha knasuwy ENT.
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[3ABAHUE CKOPOCTH] (rEF-)

Metio [3BADAHUE CKOPOCTH] (rEF-) oTobpaxaet napametpul L F -, A L/ [ wwm F ~ H B 3aBUCUMOCTH OT aKTUBU3MPOBAHHOrO
KaHana ynpassnenus (cM. PykoBoACTBO N0 NPOrpaMMUPOBAHMIO).

Ipy aKTMBU3MPOBAHHOM NIOKANLHOM YNPABAEHWM PyyKa HABUraTopa AENCTBYET Kak NOTEHLMOMETP, YBEANYUBAIOLLMIA AU YMEHbLLAIOLLMA
BEJIMYMHY 33[1al0LLIEro BO3AEICTBIS B Npejenax, onpeaensieMblx napametpamu [Huxxss ckopocts] (LSP) u [Bepxusist ckopocTts] (HSP).

Mpy OTKII0YEHHOM NIOKAbHOM YrpaBeHuy Ucnonb3osaHue napametpa [Kaxan ynpasnenus 1] (Cd1) npuBoauT To16K0 K 0TOGpaXeHMio
3HA4YEHVs U eANHULbI M3MEPEHUS 33/jat0LLIEro BO3/AeACTBMS. Mpn 3TOM 3HaueHWe napaMeTpa AOCTYNHO TONLKO 1S NPOCMOTPA 1 HE MOXET
6bITb M3MEHEHO C MOMOLLbIO HABUTATOPA, T.K. MCTOYHUKOM 33/AI0LLIEr0 BO3MENCTBMS SBNSIOTCS aHANOr0BbIA BX0A Al U PYroil UCTOHMK,

a He HaBsuraTop.

PeanbHo oTobpaxaemoe 3ajaHne 3aBucuT OT BbiBopa, CAENaHHOrO C NoMoLLb0 napameTpa [Kaxan 3apanus 1] (Fri).

Kop Onucanune [Lvanasox
HaCTPONKMn
LFr [3apaHue ckopocTu ¢ TepMuHanal 0-500Ty
MapameTp 0TO6paxaeTcs TONKO NPY aKTMBM3NPOBAHHOI (GYHKLMIN.
[No3BonsieT U3MEHUTL 3aflaHne CKOpPOCTU C NOMOLLIbIO BLIHOCHOIO TepMuHana.
Het Heoﬁxop,wmocm HaXMMaTb Ha KHOMKY ENT ¢ LieNbio NOATBEPXAEHUA U3MEHEHUS 33aHUA
AlU1 [OToGpaxenue AIV1] 0 - 100%
[No3BONSIET U3MEHUTDL 3a[laH1e 4acToTbl C MOMOLLbIO HaBuraTopa
FrH [3apanue yacToTbl] LSP - HSP 'y
3apaHve 4acToTbl 40 3aAaTuKka (abConoTHoe 3HaveHue)

26




Hacr POEYHbIE MapaMeTPbl MOryT U3MEHATLCA NPU paﬁOTaIOLIJ,eM Wnu 0CTaHOBNIEHHOM NPUBOAE.
BaxHo: pekomeHayeTCq NPou3BOAUTL M3MEHEHUS HAaCTPOEK NPW OCTaHOBJIEHHOM ABUraTene. I'Iepep, BKA0YeHmem MY yﬁenme(:b, 410
npou3sefeHHbIe M3MEHEHWUA HACTPOEK He NOMELLIAIOT HOpMalbHOMY ¢yHKLLMOHMpoBaHMIO npueoaa.

Kon ‘ OnucaHue [AnanasoH HacTPOKU 3aBopckas HacTpoitka
ACC [Bpemsi pa3roHa] B 3aBMCMMOCTM OT 3HA4EHUs! 3¢
dEC || [Bpems TOpMOXeHus] napametpa Inr 3c
OnpenensieT Bpems Afisi pa3roHa unu TopMoxenus o 0 10 HOMUHANBHOI ckopocTh [HomuHanbHas f agurarens)
(napametp (FrS) 8 meio [MPUBOA] (drC-)).
Y6enurech, 4To JaHHOE 3HaveHne o E L COBMECTMMO C NPMBOSHON HarpysKoii
LSP [Hnxnss ckopocTb] ‘ 0 - HSP ‘ 0y
YacToTa HanpsxeHust ABUraTENs NPy MUHAMANbHOM 33faHUu
HSP [BepxHsisi ckopoCTb] ‘ LSP - tFr ‘ bFR
YacToTa HanpshxeHWst ABMraTENs Npy MakCUMabHOM 3a[iaHNN.
Y6enurech, 4To JaHHas HACTPOIKa NOAXOAMT 1 ABUTaTeNs U NpuUMeHeHUs
ItH [Tennogoii Tok aBuraTens] 0-1,5In(1) ﬁ SaB“C"MOCTM 0T TMnopasmepa
HacTpoitte | E H Ha HOMUHaNbHbII TOK iBUraTeNsl, CYMTAHHBIA C 3aBOLCKON TaBNNYKK.
Ecnv HeoBx0avMo VCKITI4UTb TEMMOBYIO 3aLLMTY BUraTens, To 06paTuTec k PyKOBOACTBY M0 MPOrPaMMVPOBAHIIO
UFr [IR-komnexcauums] ‘ 0-100% ‘ 20%
OnTMMM3aLVs MOMEHTA Ha 04eHb HUKOIA CKOPOCTH (yBENnYbTe L/ F ~ , €CIIM MOMEHT HEJ,0CTaToueH).
Ybenurtech, 4T0 L/ F r He CIIMLLKOM BEMMKO ANISt HarpeToro ABraTest (OnacHoCTb HeyCTonuMBOiA paboTs).
Mpumeyanue: npu usmerenun L F E (c1p. 32) LI F - npeBOCXOAMT 3Ha4eHMe 3aBOACKOIA HacTpoitky (20 %)
FLG [KoadpduumeHT KOHTYpa YacToThl] ‘ 1-100% ‘ 20%
MapameTp poctyneH Tonbko npu L/ F E (C1p. 32)= nwwm n L d.
Mapametp F L L CRyXuT [l HACTPOWKY NEPEXOHOr0 MPOLIECca No CKOPOCTH B 3aBUCUMOCTM OT MOMEHTA MHEpLN
MexaH13Mma.
Cnmukom Manbiii Ko3ddULIMEHT NPUBOAMT K 3aTMMBAHMIO NEPEXOJHOrO MPOLIECCa.
Cnmukom 60nbLuOit KO3GOULIMEHT MOXET NPUBECTM K HeYCTOIuMBOI pabote
StA [YcToinuMBoCTb KOHTYpPa YacTOThi] 1-100% 20%
MapameTp poctyneH Tonbko npu L/ F £ (CTp.32)= nwm n L d.
CRULLKOM HU3KOE 3Ha4eHe MOXET NPUBECTY K NEePeperynmMpoBaHMIo UM HEYCTORYMBOCTH.
Crmwkom 6onbLuoii Ko3GOULMEHT NPUBOANT K 3aTATMBAHMIO NEPEXOAHOMO MPOLIECCa.
To3BonsieT ananTmpoBarh OCTUXEHVE YCTAHOBYBLLIErOCS PEXVIMA NOCTE 3aBEPLLEHIA NEPEXOHONO NPOLIECCA B 3aBUCUMOCT OT
KVHEMATIKV MEexaHn3ma. YBenu4uBaiite NocTerneHHo napameTp YCTORHMBOCTY AJS UCKITIOHEHIS NepeperynvpoBaHys no CKopocTi

(1) In cooTBeTCTBYET HOMUHANLHOMY ToKY MY, NpyBEReHHOMY B KaTanore 1 Ha 3aBOACKOI Tabnmyke.
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Kop, Onucanune Auana3oH 3aBopackas
HaCTPONKK HacTpomka
SLP [KomneHcauus ckonbxeHus] 0- 150% 100%
MapameTp, AoCTyNHbIi Tonbko npu LI F E (c1p.32)=num n L d.
IMossonsiet HaCTPOUTb KOMNEHCALMIO CKOMbXEHWUSI 0KOJI0O HOMUHAJIbHOIO 3HAYEHWUS CKONbXEeHUs ABuUratens.
ﬂpMBOﬂMMbIe Ha SaBOJJ,CKOﬁ TabnnuKe 3HaueHus CKOpOCTH He Bcerja TO4HbI.
e Ecmm HaCTPOEHHOEe 3Ha4eHne CKONbXeHUs < peanbHoro 3Ha4eHus: asuraresb He BPaLlaeTcs ¢ nynoﬁ CKOpPOCTb0 B
YCTaHOBMBLLEMCA PEXUME.
Ecnm HaCTPOEHHOEe 3Ha4eHne CKONIbXeHUs > peanbHoro 3Ha4yeHus: asurarenb rnepeHachILeH U CKopoCcTb HecTabunbHa
tdc1 [Bpems aBT. AMHAMNYECKOro TOpMoxeHus 1] 0,1-30¢ 05¢c
SdC1 [l aBTOMaTH4YEeCKOro AMHAMNYECKOro TopMoXxeHus 1] 0-1,2In(1) 0,7In(1)
BaxHo: yﬁenme(:b, 4TO Npu TakOM TOKE ABUrateslb He NeperpesaeTcs
tdc2 [Bpems aBT. AMHAMMYECKOTO TOPMOXEHUS 2] 0-30c 0c
Sdc2 || [l aBToMaTUYECKOro AUHAMMYECKOro TOPMOXeHus 2] 0-1,2In(1) 0,51In (1)
JPF [Mponyck 4yacToTHOro okHa] 0-500 0y
3anpeLuaet AnmTensHyto paboTy B 4aCTOTHOM AuanasoHe + 1 'y okono YacTotel J P F . [laHHas dyHKUMs no3BonsieT
WUCKNIOYUTL BOSHUKHOBEHWUE PE30HAHCHBIX KonebaHuit MexaHuama npu pa60Te Ha KPUTUYECKMX CKOPOCTAX. Hampoﬁka Ha
0 nenaet a1y GYHKLMIO HEAKTUBHON
JF2 [Mponyck 4acToTHOrO OKHa 2] 0-500 0y
3anpeLuaet AnmTensHyto paboTy B 4aCTOTHOM AuanasoHe + 1 'y okono YacTotel J F 2. [laHHas dyHKUMS no3BonsieT
WUCKNIOYUTb BOSHUKHOBEHWUE PE30HAHCHBIX KonebaHuit MexaHuama npu pa60Te Ha KPUTUYECKMX CKOPOCTAX. HachOVIKa Ha
0 nenaet a1y GYHKLMIO HEAKTUBHON
SP2 [2 3apaHHble ckopocTH] 0,0 - 500,0 'y 10Ty,
SP3 [4 3apaHHble ckopocTu] 0,0 - 500,0 'y 15Ty
SP4 [8 3apaHHbIX cKOpoCcTH] 0,0 - 500,0 'y, 20Ty
cu [OrpanuyeHue Toka] 0,25-1,5In (1) 1,5In(1)
INosBonsiet 0rpaHn4nTL MOMEHT W HArpeB ABuratens
tLs [Bpems paboTbl Ha HUXHe# ckopocTU] ‘ 0,0-99,9¢ ‘ 00c
Tak kak pa60Ta Ha HUXHEl CKOpoCTH LSFP Npoao0NXaeTca B Te4eHue onpeaeneHHoro BpeMeHu, 0CTaHoBka Auratens
NPOUCXOAMT aBTOMATUYECKM. [BuraTenib nepeaanyckaertcs, eciv 3aaHHas Yactota > L 5 F 1 KoMaHaa nycka ocTaetcs
aKTMBMSMpOBaHHOﬁ.
BHUMAHME: 3xaueHve 0 COOTBETCTBYET HEOr paHNyeHHOMY BpEMEHH
Ftd [YcraBka yacToTbi] ‘ 0-500 Iy ‘ bFr
(OBpatuTech K PykoBOACTBY MO MPOrPaMMMPOBaHMI0)

(1) In cooTBeTCTBYET HOMUHANLHOMY TOKy M4, NpMBEAEHHOMY B Katanore 1 Ha 3aBOACKOIA Tabmnuke.
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Kop Onucanue Auanasvou 3aBoAc!(an
HacCTPOiikN HacTpoiika
ttd [YcraBka HarpeBa gBuratens] 0-118% 100%
(Obpartutecs k PykoBOACTBY MO NPOrpaMMUPOBAHMIO)
Ctd [YcraBka Toka] ‘ 0-1,5In(1) ‘ In
(Obpartutecs k PykoBOACTBY N0 NPOrpaMMUPOBaHMIO)
SdS [Koadduument macwrabupoeanus] ‘ 0,1 - 200 ‘ 30
(O6patuTech K PykoBOACTBY MO NPOrPaMMMPOBAHMIO)
SFr [YacTora koMmMyTauuu] ‘ 2,0-16 kT, ‘ 4y
YactoTa KOMMYyTaLun HaCTpamBaeTCs C LEeNbio YMEHbLLEHUS LyMa ABUraTens.
Ecnwn yacToTa Boie 4 KrLl, TO B C/ly4ae neperpesa apuratens M4 aBTOMaTMyECKU €E YMEHbLLAET U BO3BPALLAET K
NpexHemy 3Ha4eHuto, Koraa Temneparypa Asuratesisi CTaHoBUTCA HOpMaﬂbHOﬁ.
9T0T NapameTp Takxe AocTyneH B MeHio [MPUBOJ] (drC-) ctp. 32

(1) In cooTBeTCTBYET HOMMHANLHOMY ToOKy M4, NpuBeAeHHOMY B Katanore 1 Ha 3aBOACKOIA Tabmuke.
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[MPUBOA] (drC-)

napamerpu HacTpauBaloTCs TOJIbKO NPU OCTAHOBJIEHHOM ABUraresie U OTCYTCTBUM KOMaHAbI Nycka, KpOMe napameTpa

tUn, KOTOprﬁ MOXeT NPMBECTU K nogayve HanpsXXeHua Ha ABUraTeb.
OnTumu3auus XapakrepucTuK npuBoAa AO0CTUraeTcs:

* BBEAEHUEM B MEHIO anBOA 3Ha4YeHuUi C 3aBOACKON TaﬁJIM'IKM;

* BKJ/IlOYEHUEM as‘ronop,c'rpoﬁm (Allﬂ CTaHAAPTHOr0 aCUHXPOHHOIro ABI/IraTeJIH).

Kop Onucanune Lunana3oH 3aeopackas
HacTponkn HacTpomka
bFr [f ctanp. peuratens] - 50 My
Cm. cp. 24
UnS [HomuHanbHoe HanpshxeHue asuratens] B 3aBvcvmocTv ot B 3aBucumocTH ot
Tunopaamepa M4 Tunopasmepa M4
HomuHanbHoe HanpsxeHve iBuraTens, NpUBENEHHOE Ha 3aBoickoi Tabnmnuke. ECnv HanpsixeHme CeTH MeHblle
HOMMHAIILHOTO 3Ha4eHus, TO napameTp L/ m 5 HeoBXOAVUMO HAaCTPOUTL HA 3HAYEHME HAMPSHXEHWS!, MPUNOXEHHOTO K
ABuratenio
FrS [HomunanbHas f pgurartens] 10 - 500 Iy, 50 My
HomuHanbHast yacTora iBuraTensi, npuBeneHHas Ha 3aBoackoii Tabnuuke. 3asoackas HacTpoitka 50 My uam 60 T'u, econ
b F r HacTpoeH Ha 60 Iy
nCr [HoMuHanbHbIi TOK ABUraTens] 0,25-151n(1) B 3aBucumocv ot
Tunopasmepa M4
HomuHanbHbIA TOK BUraTens, NPUBEAEHHbIN Ha 3aBOACKOI Tabnnuke
nSP [HomunanbHas ckopocTb ABuratens] 0 - 32760 06/MuH B 3aBucumocTH ot
Tunopasmepa M4
HomuHanbHas ckopocTb Apuratens, NpuBeaeHHast Ha 3aBofckoil Tabnuuke. 0 - 9999 06/MuH
vnn 10 000 - 32 760 06/MuH.
Ecnu 3HayeHve CKOpOCTY He MPUBEEHO Ha 3aBOACKOI Tabnnuke, TO CM. PyKOBOACTBO N0 MPOrpaMMUpOBaHMIO
Ccos || [Cos Phiasurartens] 0,5-1 B 3aBMCUMOCTY OT
Tunopasmepa M4
Cos ¢ fipurarensi, NpuBeaEeHHbIi Ha 3aBofCKON Tabnnyke
rSC [HomuHanbHOe conpoTUBNEHUe CTaTOPHOMN - [Het] (nO)
00OMOTKM B XOJIOAHOM COCTOSIHUM]
Ocrasbre Ha [Het] (nO), umm cM. PykoBOACTBO O
NpOrpaMM1POBaHMI0

(1) In cooTBeTCTBYET HOMUHANLHOMY TOKy M4, NpMBEAEHHOMY B Katanore 1 Ha 3aBOACKOIA Tabmn4ke.
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Kon,

Onucanune 3aBopckas
HacTpomka

tUn

nO
YES

dOnE
rUn
POn
LIt

LIS-

[ABTOnoacTpoiika] [Het] (nO)

A A ONACHO

OMACHOCTb MOPAXEHMS TOKOM UMK SNIEKTPUYECKOW BYru

Bo Bpems aBTonoaCTpoiikv Mo obmoTkam figuratenst NPOTEKAET HOMUHANBHBIA TOK.
He npukacaiitech K ABUraTenio B NPoLECcce aBTONOACTPONAKM.
HecoGniopeHue aTux YKa3aHWin MOXET NPMBECTU K CMEPTN MNU TKENLIM TPAaBMaM.

A ONACHO

HENPEABUAEHHOE ®YHKLIMUOHUPOBAHUE NPEOBPA3OBATENS
Heobxoaumo, 4To6bl [0 NpOBEAEHWS aBTOMOACTPOMKM Cnefdyloume napameTpbl Obiin  MpaBuUbHO
cKoHdurypuposanbl: Un 5, Fr 5, nLr, n SPuwnPruwmn L O5.
Echu xotq 6bl 0AMH W3 napameTpoB Obin M3MEHeH Mocne aBTOMOACTPOMKW, TO napametp E Lin
BO3BpALLAETCS HA r [, 1 OHa ionXHA ObITb NOBTOPEHA.

HecoGniopeHune 3Tux ykazaHuil MOXET NPUBECTH K CMEPTM UK TSKENbIM TPaBMaM.

[Her] (nO) - aBTONOACTPOIAKA He BbINONHEHA

[0a] (YES) - aBTONOACTPOIiKa BLINONHSETCS CPa3y Xe, U NapameTp aBTOMATUYECKN Nepekntodaetcs Ha of O n E wim
r [0 B cnyyae HeUcnpaBHOCTY (0ToBpaxeHe HEUCNPABHOCTU k£ 1 F )

[BbinonHena] (dOnE) - ucnonb30BaHue 3Ha4yeHwiA NonyyeHHbIX NPy NpeablayLLei aBTONOACTpoiike

[Pa6ota 4] (rUn) - aBTONOACTPOIKA BLINONHSETCS NPY KXA0/ KOMaHAE nycka

[Bkniouenne nutanms] (POn) - aBTOMOACTPOIiKA BLINONHSETCS NPY KO0/ Nofade Hanpsxenms Ha MY

[LI1] (LI1) - aBTONOACTPOIiKA BEINONHIETCS NPU NEPEBOAE ANCKPETHOMO BXOAA, HA3HAYEHHOrO Ha 3Ty YHKLMIO, B
cocrositme 1

[LIB] (LI6)

BHUMAHME:

ABTOMOACTPOIKA BO3MOXHA TOJbKO NPU OTCYTCTBUN KOMAH, yrpaBieHus.

Ecnu dyHkums OcTaHoBKa Ha Bbibere Ui BbiCTpast 0CTaHOBKA HA3Ha4eHa Ha AMCKPETHbII BXOA, TO 3TOT BXOZ, AONIXEH
6biTb B cocTOsHMN 1 (akTnBeH B 0).

AsTonozcTpoitka anmtes 1 - 2 ¢. He npepbiBaiiTe ee 1 A0XANUTECH, NOKA He 0TO6pa3uTCs Ha akpae o O n E vnn n 0.

BaxHo:
Bo Bpemst aBTONOACTPOIiKM N0 06MOTKAM ABUraTensi NpoTekaeT HOMUHASbHLIA TOK
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Kopn ‘ Onucanune JLnana3soH HacTPONKMn 3aBopckas HacTpoitka

tus [CocTosiHue aBTONOACTPOIAKHU] - [He 3akonueHa] (tAb)
(nHdopMaums He napameTpupyeTcs)
tAb [R1 1abnuy.] (tAb) - Ang ynpasrneHus ABUraTeNEM o YMONYaHMIO UCNOSb3yeTes TabNMYHOE 3HAYEHME CONPOTUBAEHUS CTATOPHON
o6MmoTKK
PEnd [He 3akonyeHa] (PEnd) - aBTonoacTpoitka 3anylueHa, Ho He OCYLLECTBEHa
ProG [WUner AN (PrOG) - aBTONOACTpOIAKa NPOBOAMTCS
FAIL [Otka3] (FAIL) - aBTONOACTPOIiKA HE Npowwna
dOnE [R1 pacy.] (DonE) - pns ynpasnenms fsuratesieM UCMONb3YETCS M3MEPEHHOE aBTOMOACTPOKOIA 3HAYEHNE COMPOTUBNEHNS
CTaTOpPHOI1 0BMOTKM
UFt [BuiGop U/f peuratens 1] - [SVC] (n)
L [Mc = const] (L) - NOCTOSHHbIA MOMEHT Harpy3ki: NapanenbHo BKIIOYEHHbIE UK CIELMaNbHbIE ABUrATENM)
P [Mc = var] (P) - nepemeHHblii MOMEHT Harpy3Ki: 3NeKTPONPMBOALI HACOCOB 1 BEHTUNIITOPOB
n [SVC] (n) - BexTOpHOE yrpaBneHue NOTOKOM 6e3 faTuuka Ans NPUMEHEHNIA C NOCTOAHHBIM MOMEHTOM
nLd [OHeprocbepexenue] (nLd) - aHeprocepexeHre A NPUMEHEHWIA C NEPEMEHHBIM MOMEHTOM Harpy3kv Ha Basly, He TPEGYIoLMX
XOPOLLMX IMHAMUYECKVX XapaKTEPUCTUK (oBeaeHue, 613koe K 3akoHy P npu paboTe Ha XONIOCTOM XOAY U K 3aKOHY N npu
Harpyske)
nrd [YmeHbleHune wyma) - ‘ [Ha] (YES)
YES [La] (YES) - cnyyaiiHast 4acToTa KOMMyTaLmm
n0 [Het] (nO) - dpukcupoBaHHas 4acToTa KOMMYTALIMK
MoaynmpoBaHme cnyyaitHbIM 06pa30M 4aCcTOTbl KOMMYTALWN NO3BONSET U3BEXATL PE3OHAHCHBIX LUYMOB, KOTOPLIE MOTYT BO3HUKHYTH
Ha PUKCUPOBAHHON YacToTe
SFr [YacToTra kommyTauuu] (1) ‘ 2,0-16 KTy ‘ 4xry
Cm. ctp. 29
SrF [®unbTp KOHTYpa ckopocTH] ‘ 10 - 500 My ‘ 60 My
YES [Oa] (YES) - dbunbTp KOHTYpa CKOPOCTM OTKIMOUEH (YMEHBLUEHNE BPEMEHW HApacTaHWs NEPEXOAHOTO NPOLLECCA C BO3MOXHbIM
nepeperympoBaHueM Ansi NPUMEHEHMI C NO3MLIMOHVPOBAHUEM)
n0 [Het] (nO) - punbTp OCTAETCS AKTUBU3MPOBAHHBIM (MCKIIOYAET NEPEPETyYIMPOBAHIE N0 CKOPOCTH)
Hz Hz
50 50 >~
40 40
30 SrF =n0O 30 SrF = YES
20 20
10 10
0 0
-10 -10
0 o1 02 03 04 05t 01 02 03 04 05t
tFr [f makcumanbHas] (tFr) 10 - 500 Iy, 60 My
3aBoackas HacTpoiika 60 My 3amensieTcs Ha 72 Iy, ecnv napametp [f cranp. suratensi] (bFr) HasHaueH Ha 60 My

(1) 9ot napameTp Takxe AocTyneH B Menio [HACTPOVKA] (SEt-).
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Kop ‘ Onucanune

3aBopckas HacTpoiika

ZZC

SCS [CoxpaHeHnue koHurypauuu] (1) [Het] (no)
n0 [Het] (nO) - dbyHKuMS He aKTUBM3MPOBAHA
Strl

[Kondur. 1] (Str1) - ocywiecTensieT coxpaHeHue TekyLueit KoHdUrypauum (Kpome pesynbTaTos aBTONOACTPOIAKK) B
namsitn EEPROM. 5 [ 5 aBTOMaTM4ecku yCTaHaBMMBaeTCs HA r [ nocne 3aBepLuenust onepauym. 3ra dyHKLms
N03BONSIET XPAHUTb JONOMHUTENbHYIO KOHPUIypaLMIO HAPSAY C TeKyLed.
Mpy Bo3BpaTe k 3aBOACKUM HACTPOIikaM 06€ KOHGMrypaLmMy MHULIMANU3NPYIOTCS.
Ecnu BbIHOCHOI TepMuHan (Ha 3akas) noakmioyeH k M4, To nosBAsieTcs AONONHUTENbHbI HABOP napameTpos: F /L 1,
F ILZ,F IL 3nF IL Y (daiinsl koHdurypaumii, xpansimecs 8 namstu EEPROM BbIHOCHOMO TepmuHana). Onm
MoryT 6biTb 3arpyxeHbl B Apyrie npeobpasoBaTen Takoro Xe TUnopasmepa.
S [ 5 aBTOMATM4ECKV yCTaHaBUBAETCA Ha m [ nocne 3aseplueHus onepalvn

CFG

Sts

Std

[MakpokoHurypaums] ‘ [3as. koHg.] (Std)

A ONACHO

HENPEABUAEHHOE ®YHKLUWOHUPOBAHUE NPEOBPA30BATENA

Y6eautech, YTo BblﬁpaHHaﬂ MaKpoxoncbmrypauMﬂ COBMECTUMA C MCI'IOJ'IbS‘[eMOﬁ CXEMOiA.

HecoGniopeHne 3Tux ykazaHnili MOXET NPUBECTU K CMEPTY N TSKENbIM TP

Bbi60p MCTOYHMKA KOHUTypaLm.
[Myck/Cron] (StS) - kondurypaums Myck/Cron.
MneHTn4Ha 3380ACKON KOHGMIypaLMm, KPOME Ha3HaYEHWiA BXO0B-BLIXOJ0B:
QVICKDETHBIE BXOAbI:
- L1, Li2 (2 HanpaBneHws BpaLLeHus): ABYXNPOBOAHOE YNPaBNeHIe N0 U3MEHEHMIO COCTOSIHMS
- L1 = pavervie Bnepen, LI2 = Bpaluenue Hasag,
- L3 - LI6: He aKTMB!31POBaHbI (HE HA3HAYeHb).
AHaNorosble BXOAbI:
- Al1: 3apauue ckopoctn 0-10 B
- A2, AI3: He aKTVBU3MPOBAHbI (HE HA3HAYeHI).
- Pene R1: KOHTAKT pa3mbIkaeTcst NPy HEUCMPABHOCTM (MW MK OTCYTCTBUM NuTaHMa M4).
- Pene R2: He aKTMBM3VIPOBAHO (HE HAa3HAYeHO).
- Axanorosbiit Boixog, AOC: 0-20 MA, He aKTVBU3MPOBAH (He Ha3Ha4eH).
+ [3as. Hacpoiika] (Std) - 3aBoackas HacTpoiika (cM. cTp. 20)

(1) 5C5, L FLwF LS poctynHbl B HECKOMbKUX MEHIO, HO OHYM 3aTPArvBatoT KOMMIEKT BCEX MEHIO 1 NapaMeTpoB.

ch

Jinst Toro 4T06bl M3MEHEHMe NapameTpa bbio Y4TEHO, HEOBXOAVUMO NPOJONXUTENbHOE
Haxarue B TeyeHue 2 ¢ Ha knasuwy ENT.

33




Kon Onucanue 3aBoackas
HacTpoika

FCS [3aBoackas HacTpoiika] (1) [Her] (nO)

A ONACHO

Z 26 HEMPEABUAEHHOE ®YHKLIMOHUPOBAHUE NPEOBPA3OBATENS

Y6eauTech, 4To U3MeHeHre TeKyLIJ,eﬁ MaKpoxomerypauww COBMECTUMO C MCI'IOﬂbSyeMOﬁ CXeMoi.

Hecob6niopenue atux YKa3aHWil MOXET NPMBECTU K CMEPTH MNU TAXENbIM TPaBMaM.

n0 + [Het] (nO) - dbyHKuUMS He aKTUBM3NUPOBAHA
rECI + [BytpeHHsisi] (rEC1) - TekyLuas KOHbMrypauusi CTAHOBUTCS! MAEHTUYHON PaHee COXPaHEHHOI KOHbMrypaLum
npu SCS = Strl.
rECI nosiBnsieTcst nocne 3aBepLueHus onepaumy coxpateHusi. FCS aBTomatiyecku yctaHasnveaetcs Ha nO nocne
3aBepLLUEHNs onepaLum.
Inl + [Mhnumanusaums] (Inl) - TexyLias koHdUrypaums 3ameHsieTcs KoHdurypaumen, BoibpaHHOI ¢ NOMOLLbIO
napametpa CFG (2).
FCS aBTomaruyecku ycTaHaBnmBaeTcs Ha nO nocne 3aBepLueHns onepaumn.

Ecnu BbIHOCHOI TepMuHan (Ha 3akas) noakmioyeH k M4, To nosiensieTcs AononHuTenbHblit Habop napametpos: FIL1, FIL2,
FIL3 v FIL4 (daiinbl kondurypaumii, xpansiuvecs B namstn EEPROM BbiHOCHOTO TepmuHana). OHn MOTyT BbiTb 3arpyxeHs
BMECTO TekyLuei koHdurypaummu. FCS aBToMaTnyecku yctaHanmeaeTcst Ha nO nocne 3aBepLUeHns onepauvi.

BHUMaHuMe: ecnv Ha KOPOTKWIA NPOMEXYTOK BPEMeHM nosiBnsieTcst uHavkauvs nAd fo nepexoaa Ha nO, To 310 03Hayaer,
4T0 nepezaya KoH UrypaLmm HeBO3MOXHA W He OCYLLECTBEHa (Hanpumep, npu apyrom Tunopaamepe MM4). Ecaun Ha kopoTkuil
TPOMEXYTOK BPEMeH NOSBNSETCS MHANKaLms ntr o nepexoAa Ha nO, TO 3T0 03HaYaeT, 4To npou3oLuna owmbka npu
nepefiaye KOHdMrypaLmm; B 3TOM Cly4ae Hafo 0053aTeNbHO BEPHYTLCS K 3aBOACKMM HAaCTpoiikam C nomoLubio napameTpa Inl.
B 060ux cny4asix npoBepbTe KOHGUIYpaLWio Nepe, MOBTOPHOM MOMbITKON 3arpy3ku

(1) SC5, CFLwFLS 5C5,LFLwF LS pOCTynHbl B HECKONbKMX MEHIO, HO OHM 3aTParvBaioT KOMMIEKT BCEX MEHIO 1
napameTpoB.
(2) Cnenytolwme napamMeTpbl He M3MEHSIOTCA C NOMOLLBIO 3TON YHKLIMM, OHI COXPAHSIOT CBOKD KOHUIypaLvio:

- b F r (CTaHpapTHas 4acToTa HaNPAXeHUs NuUTaHUs asuratens), cTp. 24.

- L [ [ (ynpasneHue C NOMOLLbIO BbIHOCHOrO TepmuHana) B Metto [YITPABJIEHWE] (CtL-). O6patuteck k PykoBoacTey no
TPOrPaMMMPOBAHMIO.

- [ O d (xop 6nokuposkv TepMuHana), cTp. 37.

- MapameTpbl Metio KommyHukaumm COM-.

- Mapametpsl Metio [KOMMYHUKALMS] (COM-). O6patuTech k PykoBOACTBY MO NPOrpaMmvpoBaHHIo.

- Metio [MOHUTOPWHIT] (SUP-). O6parurech k PykoBOACTBY MO MpOrpaMMUPOBAHMIO.

9 /3MeHeHne 3HaueHns 3Toro napameTpa TpebyeT NpooIXUTENLHOTO
€ Haxarus B TeyeHue 2 ¢ Ha knasuwy ENT.
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[BXOAbI-BbIXOAbI] (I-0-)

napamerpu HacTpauBalTCS TOJIbKO NPpU OCTAHOBJIEHHOM ABUraTesie u Nnpu OTCYTCTBUM KOMaHAbI Nycka.

Kop ‘ OnucaHue 3aBoackas HacTpoitka
tcc [2-/3-npoBoaHoe ynpaenexue] [2-nposoatoe] (2C)
Cwm. cTp. 25
tCt [Tun 2-npoBoaHoro ynpasnenus] [WameHerme cocTosHms] (trm)
(napametp goctyneH, ecm tCC = 2C)

A OMNACHO

HENPEOQBUAEHHOE ®YHKLUOHUPOBAHUE NPEOBPA30BATENA
Y6enuTeCh, YTO M3MEHEHNE 2-NPOBOAHONO YNPABNEHUS COBMECTUMO C UCTIONb3YEMON CXEMOA.
Hecobniofienne aTMx yka3aHnit MOXET NPUBECTN K CMEPTH MM TSKENbIM TPaBMaM.

LEL + [Coctositme] (LEL) - cocTosHue O unm 1 yuuTbIBaETCS A NyCKa UMM OCTaHOBKM.
trn + [MameHeHue cocTosHms] (trn) - He06X0AMMO U3MEHEHIE COCTOSHUS (MO Nepexody Uk GPOHTY) ANs NOAAYM KOMaHb!
nycka, Bo n36exaHue Ciy4yaitHoro NoOBTOPHOO Mycka Noc/e OTKMOYEHUS NUTaHUS
PFO + [Mpuoputer Bnepen] (PFO) - coctosHue 0 umv 1 yuuTHIBAETCS NPU NYCKE U OCTAHOBKE,
HO KOMaHAa BPaLLeH1s Bnepes BCerfa UMEeT NpUopuMTeT Haj KOMaHAON BPaLLeHUs Ha3ag
s [HasnaueHue Ha3aa] [LI2] (L12)
Ech r r 5= n [, 70 BpaLleHne Ha3az MOXET ObiTb aKTUBU3MPOBAHO NPV OTPULIATENLHOM HanpskeHum Ha Bxoae Al2.
n0 [Het] (nO): Bx0n He Ha3HauyeH
LI1 [LI1] (LI1): pmckpeTHblii Bxog, LI
L2 [L12] (LI2): pmckpetHbii Bxog LI2 goctynen, ecnw E L L = 2 L
LI3 [LI3] (LI3): amckpetHblit Bxop, LI3
L4 [LI4] (LI4): puckpeTHblit BXOA LI4
LIS [LI5] (LI5): amckpeTHbiii BXo LIS
LI6 [LI6] (LI6): muckpeTHbiit Bxog, LI6
CrL3 Cm. PykoBOACTBO N0 NPOrpaMMUPOBaHUIO
CrH3
AO1t
do
r
r2
SCS WpewtnaHo mexio [MPUBOL] (drC-), crp. 33
CFG
FCS
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[MOHUTOPUHTI] (SUP-)
MapameTpb! AOCTYNHBI NpK BIUIIOYeHHOM MY nnu ocTaHOBNEHHOM ABUrartene.

HexoTopbie $yHKLVK BKITIOHAIOT B Ce6S1 MHOrO NapameTpoB. C LieNbio YNpOLLEHs MPOrPaMMUPOBAHIS U BO N3BEXaHNe YTOMUTENbHOI
NPOKPYTKY NapamMeTpoB 3TV GYHKLMM CrPYNNMUPOBaHbI B NOAMEHIO.
TMoaMeHI0, kak M MEHIO, OTIIYaIOT TUPE CnpaBa OT koAa, Hanpumep LIF-.

Bo Bpems paﬁOTbI MY Ha 3KpaHe 0T06paxaeTcu 3HayeHune 0QHOro U3 NapameTpoB KOHTPONS. Mo YMON4aHUIO UHANLMPYETCA BbIXOAHAA
4acToTa HANPSHXXEHUS, NPUIIOXEHHOTO K ABUraTesio (napameTp fFf). 0T06pax<aeMb|e 3Ha4YeHUs NepeMeHHbIX OPUEHTUPOBOYHDI, U OHU HE TaK
TOYHbI, Kak U3MEPEHHBIE C NOMOLLIO I'IDM60DOB.

Mpy oTO6PaXEeHNM HOBOTO XeNaeMoro napamMeTpa KOHTPOAS He0OXOAUMO NPOJONXMTENbHOE HaxXarTue (2 ¢) Ha knasuwy ENT
2¢ g TNOATBEPXAEHNS M3MEHEHs napameTpa 1 ero coxpaxerus. Mocne atoro B paboyem pexvme GyaeT oTobpaxatbes
3Ha4eHue 3TOro napameTpa (faxe nocne OTKMIOYEHNS NUTAHKS).

Ecn HOBbI# BbIGOP He Bbin NOATBEPXAEH ANUTENBHBIM HAXATUEM Ha Knasuily ENT, T0 Nocse OTKII04eHMs NUTaHus 0TOBpaxXeHue BEPHETCS
K NIpeAblayLLieMy napameTpy.

MpumMeyaHme: nocne OTKIIoYeHUs WK 0BpbIBa CETEBOTO MUTaHMs BCeraa oTo6paxaeTcs napametp coctosiHua MY (rdY, Hanpumep).
BbiGpaHHbIi napameTp GyAeT 0ToGpaxaTbCsi NOCTE NOAAYM KOMaHABI Mycka.

Kon ‘ Onucanue [Anana3oH HaCTPONKK
LFr [3apanue ckopocTu ¢ TepMuHanal 0-500 Iy
MapameTp 0T06pPaXaeTcs TONLKO NPU aKTUBU3MPOBaHHON dyHKLMKM. OToBpaxaeT 3HaueHue, 3aaHHOe C NOMOLLbIO
TepMuUHana
Pl [BHyTpeHHee 3apanue MUA] 0-100%

MapameTp oto6paxaeTcsi, ecv HasaHayeHue F | F oTimyHo oT m O

FrH [3apanue yacToTbl] (abconioTHoe 3HaueHue) 0-500 Iy

rFr [BbixogHas yactoTa) -500 - +500 Iy

MapameTp Takxe UCMonb3yeTcst ANs PErynMpoBaHms CKOPOCTY C NOMOLLbIO TEPMUHANA UM knasuatypel. OH oToGpaxaet
V MOATBEPXAAET AeiCTBUE. B cyyae OTKIIOYEHUS NUTaHWS NapaMeTp ~ F ~ He COXpaHsIeTCs), U GyHKLMS perynypoBaHus
CKOPOCTM [0NXHa ObiTb BHOBb MoATBepxaeHa B MeHto [MOHUTOPUHIT] (SUP-)

SPd || [CkopocTb aBurartens]

LCr [Tok pBurarens]

OPr [MowtocTb gBurarensi]

100 % = HOMMHANLHOI MOLLHOCTY fiBUraTens

ULn [HanpspkeHue ceTmn] HanpaxeHue ceTi Ha 0CHOBE U3MEPEHMIA B IPOMEXYTOYHOM 3BEHE MOCTOSHHOMO TOKA B
[JBUraTeNbHOM PEXVUIME W NPY OCTAHOBKE JiBUrates

tHr [TennoBoe cocTosiHue aurarens]

100 % = HOMUHaIIbHOE TEMNOBOE COCTOSIHME
118 % = noporoBoe 3HaueHue OLF (neperpy3ka aurarens)
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Kon ‘ Onucanue [Anana3oH HacTPOIKN

tHd [Tennogoe cocrosHue npeoGpazosarens]

100 % = HOMUHaNLHOE TENNOBOE COCTOSIHUE
118 % = noporosoe 3HaueHne OHF (neperpyaka npeobpasoBarens)

LFt [MocnepHas HeucnpaBHOCTb]

Cm. “[arHocTuka 1 ycTpaHeHue HevcnpasHocTeir”, cTp. 39

Otr [MomeHT pBuratens]

100 % = HOMMHaNbHbIF MOMEHT fiBUraTens

rtH [Bpems pa6oTbi] 0 - 65 530 vacos

CymMapHoe BpeMsi HaXOX/EHWS! ABUraTensi Nof, HANPSXXKEHNEM:

ot 0 5o 9999 (4acos), 3atem ot 10000 no 65530 (yacos).

MoXHO YCTaHOBUTb Ha HOMb C MOMOLLbIO NapameTpa rPr B meHio [YITPAB/IEHUE MPU HEMCMPABHOCTSX] (FLt-)
(O6patuTech k PykoBOACTBY M0 NPOrPaMMUPOBaHHIO)

cOod [Maponb PIN 1]
tus [CocTosiHue aBTONOACTPOIiKHU]
Cwm. ctp. 32
UdP [Bepcusa MO]
Oto6paxetue Bepcuu M0 ATV312. Hanpumep: 1102 = V1.1 IE02
LIA- [KOHOUTYPUPOBAHUE BXO[0B]
AIA- [AHAJIOrOBbIE BXO/bl]

BaxmHo: O6patutech k PykoBOACTBY N0 NPOrpaMMUPOBaHMIO 151 MOIHOTO ONUCAHMS NapamMeTpoB
1 3HAYEHMWIA.

JlokanbHoe ynpaenenue M4

Mpw 3aBoAcCKoIA HacTpoiike MY knasuwwa RUN 1 HaBuratop HeakTuBHbI. [ing noKanbHOro ynpasnenms M4 HacTpoiiTe creaytolLme napameTpbi:
+ Hactpoite [KaHan 3aganus1] F ~ [/, cTp. 24Ha A | U | (oToBpaxeHue 3aaaHus C MOMOLLBIO HaBUraTopa);

+ HactpoitTe [2-/3-npoBoaHoe ynpasnenue] £ L L, ctp. 25 Ha L O L (IOKANbHOE YMPABJIEHUE).
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3amena MY ATV31 na ATV312

Mpeo6pasosarens ATV312 coBmecTuM ¢ nocneaHeli sepcueit M4 ATV31.
OnHako CyLLECTBYIOT HECKObKO Pa3nuunii Mexay HuMu. [loCTaTouHO CKOMMPOBATb CTapble NapaMeTpbl B HOBbI Npeobpa3osartesib, YTo0b!
rapaHTUpOBaTb COBMECTUMOCTb.

Mepecbinka KoHbUrypauum

(C MOMOLLIO BBIHOCHOMO TEPMMHANA UM 3arpy34uKa)

C atoii Lenblo Gbin BBEAEH HOBbIN napameTp [Buibop koHdurypaum ATV31] (ArE) - B koHue metto [MTPUKITAOHBIE @YHKLWK] (FUn-).
OH nossonsieT npu nepeaade kondurypauwm ot ATV31 k ATV312 yrouHuTs TN npeobpasosatens ATV31 (ATV31 unn ATV3 1eeeeeeA).
HasHauenust napametpa [Bbibop koHdurypaumm ATV31] (ArE):

n [, 3aBofCKas HACTPOIiKa, nepechinka Mexay Asymst ATV312;

3 1 A, nepecbinka ot ATV31eeeeeeA k ATV312;

3 | E, nepecbinka ot ATV31 k ATV312.
Tocne okoHYaHWs! NEPECHITKM KOHPUIypaLMK OTKIIOHMTE W BHOBb BKIIIOUMTE NuTaHue M4 Ans nHumManuaaLmm KoHdurypaumm
(napameTp A r E nepexoauT Ha 3aBO/ACKYIO HAaCTPOMKY).

Pa3mepbl

EnvHcTBEHHOE pasnuume kacaetcs ry6uHbl uanenus. Bee M4 ATV312 Ha 6 MM MeHbLue No rybuHe, Yem ATV 10e000@A.

3ameHa MY ATV3 1 ec0000A

3ameHa esporeiickoii Bepcum ATV312 Ha asuarckyto Bepcuio ATV3 1000000A
[insi nerkoit 3ameHbl ATV3 1 @@@@@@A Ha ATV312 He06X0AMMO OCYLLECTBUTbL NPOCTYIO OnepaLyio.

IMpy NepBoOM BKIIOYEHUM NUTAHUS BA HUXENPUBELEHHBIX NapameTpa oTobpaxaioTcs nocne napametpa bFr. OHu HacTpavBaioTCs
crneayloLLm 06pasom:

- [Kanan 3apanua 1] (Fr1), cTp. 24, Hactpavsaetcava H [ L/ [;

- [2-/3-npoBopHoe ynpasnenue] £ L L, cTp. 25, HacTpauBaeTcsiHa L O L.

Bo3MOXHa Takxe 3amMeHa BepCUil NPK MOCNEAYIOLMX BKIIOYEHHUSX MUTaHUS C NOMOLLbIO MapaMeTpoB:
- [Karan sapanuai] F ~ /8 mewio [YIIPABIEHME] (CHL-);
- [2-/3-npoBopHoe ynpasnenue] £ L L B mewio [BXObI-BbIXOAbI] (I-0-)

3aBopckas HacTpoiika
Ecnv 3apaioLuuii nOTEHUMOMETP He UCTIONb3YETCs, TO 0TKNYMe 3aBOACKON HacTpoiiku M4 ATV31eeeeeeA ot ATV312 GyaeT cneayiowmm:

Mapametp ATV31eeeeeeA ATV312
[2-/3-npoBopHoe ynpaenexue] £ L MECTHOE YMPABJIEHWE L O C er
[Kavan sapanusal] F - | Auanorosbii Bxon All A | P A1l
[Kanan ynpasnewns 1] L o/ MECTHOE YMPABJIEHWE L O C EEr
[HasHayeHve Ha3ap] ~ ~ 5 nOmELLC=L0C) L2
[3ananue nokansHoii dopcuposku] F L O L Jog Dial A I P AU

BaxHo: B M4 ATV31eee@e@eA nepexnioyarenb MCKPETHbIX BXOI0B HAX0AMTCS B nosoxeHun Sink, Toraa kak B ATV312 oH ycTaHoBNEH B
nonoxenue Source, cM. cp. 10.
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[varHocTuka n yctpaHeHne HeucnpaBHOCTEN

Momowwb npu o6cny)|(v|Bava, 0T06pa)|(eHV|e HeucnpaeHocCTewn

TPy BO3HUKHOBEHWM NPOGAEM BO BPEMS KOHMUrypupoBaHs uim paboTsl YoemmTech, 410 COGMIOAEHb! BCE PEKOMEHAALIMM N0 YCIIOBUSM
OKPYXaloLLEl CPeabl U UCONL3YEMOil CXEME YCTAHOBKY.

MepBasi 06HapyXeHHas HEMCNPaBHOCTb PETUCTPUPYETCS U 0TOBPAXAETCH HA MUTAIOLLEM JKpaHe:
MY 6nokvpyertcs, 1 KoHTakT nporpammupyemoro pene (R1A -R1C unu R2A - R2C) pasmbikaetcs.

HpeoﬁpasoBaTenb 4YacTOoTbl HEe 3anyCcKaeTcs, HO KoA, ownoKM He 0T06pa)KaeTcs|

Tpy OTCYTCTBIM MHAMKALMW NPOBEPbTE NUTaHWe Npeobpa3oBaTens, noakmoyeHe Bxoaos All v Al2, a Takke NOAKTIOHEHHE K pasbemy
RJ45.
B npyrux cnyyasix 06patuTeck K PykOBOACTBY M0 MPOrPaMMUPOBAHHIO.

¢yHKI.|MM KOHTPOJI HEMCNPABHOCTEN He Moryt ObITb npueepeHbl B UICXoAHOE COCTOSAHUE
aBTOMaTU4eCcKu
Tp14MHa HeNCpPaBHOCTH ONXHA BbiTb UCKI0YEHA NEPE, Nepe3anyckoM NyTem OTKMOHEHMS 1 NOBTOPHOTO BKIKOYEHMS MUTAHMS.

| Kon, ‘ Onuncanue B0o3MOXHbIE NpUYMHBI Cnoco0bl ycTpaHeHus
bLF || YNPABNEHVE *  ToK CHATUA TOPMO3A HE OCTUTHYT * [poBepbTe Noakio4eHre npeobpasosarens/
TOPMO30M] * [loporoBoe 3Ha4eHme 4acToThl nBuratens

HanoxeHust Topmo3a bEn = nO (He * TpoBepbTe 06MOTKY ABuraTens
HACTPOEHO), B TO Bpemst kaK dyHkums | *  posepbTe HACTPoiiky Ibr mexto FUn-
ynpaenexus TopMo3oM bLC HasHaueHa lpoBepbTe HACTPOIKKM, COOTBETCTBYIOLME DEN

CrF [3APSIIHAS LIEMb * HeucnpasHOCTb ynpaBneHns pene * 3ameHuTe npeobpasosatenb
KOHAEHCATOPOB] Harpysku Ui nospexaexue
Harpy304HOro CONPOTUBNEHNS
EEF || HEMCTIPABHOCTL * HewcnpaBHoCTb BHYTPeHHel namsTn |« TpoBepbTe OKPYXEHWE (3NeKTPOMArHUTHYIO
EEPROM] COBMECTUMOCTb)
* 3amenuTe npeo6pasosatenb
IF1 || [BHYTPEHHSAS + HewussecTHblit TMNopasmep MY * 3ameHuTe npeobpasosatenb
HEWUCNPABHOCTB] * T[lepesanycture M4
*  ObpatuTech B CEpBUCHYIO CITyXO
IF2 [BHYTPEHHSIS + Kapra MMI He pacnosHaetcs v PRACHYIO CIyXOY
HEWUCNPABHOCTD] + Kapra MMI e cosmectuma c M4
Hepnocratok oTo6paxeHus
IF3 [BHYTPEHHSS + Tpo6nema nsmst EEPROM
HEMCIPABHOCTb]
IF4 || [BHYTPEHHSS + HeucnpasrocTb namsitu EEPROM
HEMCIPABHOCTb]
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| Kon ‘ Onucanue Bo3moXHbIe NPUYUHDI Cnoco0bl ycTpaHeHus
OCF || [MEPETPY3KA 1O TOKY] HekoppeTHble napameTpsl B MeHio |+ TposepsTe napameTpsl B Menio [HACTPOVIKA] (SEt-)
[HACTPOVIKA] v [NP1BOA] (drC-)
(SEt-) m [NPMBON] (drC-) « [lpoBepbTe NPaBUALHOCTb BbIGOPA CHCTEMBI
CnnwKkoM 6OMbLLIOK MOMEHT MHEpLIK MY-pBurarenb-Harpyska
1NN NPUBOAHAS HAarpyaka * [IpoBepbTe COCTOSHUE MeXaHn3ma
Mexanmeckas 6110kvpoBka
SCF || [KOPOTKOE 3aMbIKAHME | *  KOpOTKOE 3ambikarue uiv 3ambikarue | *  MpoBepbTe CoBAMHUTENbHbIE kaben mexay M4 u
TIBUATENS] Ha 3eMJ10 Ha BbIXOfe JBUraTenem 1 u3oNsumio Buratens
npeobpasoBatens *  YMeHbLLUTE 4acTOTy KOMMYTaLMK
*  BonblLOA TOK YTEYKM Ha 3EMI0 Ha «  Jlo6aBbTe MHAYKTUBHOCTb, NOC/E0BATENLHO C
Bbixode MY npu napannensHom Apuratenem
MOAKIIOYEHNN HECKObKVX ABUTaTeNneit
SOF || [CBEPXCKOPOCTb] * HeycroitumBocTb Unu  [posepbTe napameTpsl asuratens, KO3GULMEHTLI
CMILKOM 60nbLIas NPUBOAHAS YCUIEHWS! W YCTORYMBOCTM
Harpyska « [lo6aBbTe TOPMO3HOI PE3NCTOP
« [lpoBepbTe NPaBUILHOCTb BbIOOPA CUCTEMbI
MY-pBuratenn-Harpyska
tnF || [OLLIVBKA ABTO- *  CreuvanbHblit ABurateib, Wim * Wcnonb3yiite 3akoH L unm P
NOACTPONKM] MOLLHOCTb JIBUrATENS HE COOTBETCTBYET (eM.U F E, c1p. 32)
MOLLIHOCTH npeoGpasoBatenst * [lpoBepbTe HaNMYMe ABUTATENS MPY ABTONOACTPOIiKE
* [leuratens He NOAKNIOYEH *  [1p1 MCNONb30BAHMN BbIXOAHOIO KOHTAKTOPA
3aMKHUTE €ro npK aBToNOACTPOIike

HeucnpasHocTH, kKoTOpble COpachbIBAIOTCS CaAMOCTOSTENILHO MPY UCYE3HOBEHWUM NPUYNHDBI
HeVICI'IpaBHOCTVI MOoryT 6bITb TaKKe CﬁpOLI.IeHbI nyTemM OTKJIOYEHUS U BKITIOHYEHUS Mumc NOMOLLbIO IMCKPETHOrO BXOAa

| Koa ‘ Onucauue B03MOXHbIE NPUYMHDI Cnoco0bl ycTpaHeHus
CnF || [KOMMYHUKALMS] HewcnpaBHOCTb CBSI3W Ha YpOBHE * [lpoBepbTe okpyxerue (AMC)
KOMMYHMKALWOHHOI KapTbl * [poBepbTe CoenMHeHus
* [lposepbTe Taim-ayT
o 3ameHuTe KapTy
COF || HEMCTIPABHOCTb « 06pbiB cBs3u no wiuHe CANopen *  TpoBEPbTE KOMMYHMKALMOHHYIO IMHUIO
CANopen] » ObpatuTech K cneuuanbHoi JoOKyMeHTaLum
EPF || [BHELHAA CoCTosiHMe, BO3HMKAIOLLEE NPy * [lpoBepbTE ANEMEHT BbI3bIBAIOLLMIA HEUCNPABHOCTb U
HENCMPABHOCTb] MOSIBNIEHNM BHELLHEi nepesanycruTe NpuBsoj,
HEUCrPaBHOCTH
ILF || [BHYTPEHHAS HewucnpasHoCTb CBA3N Mexay * [lpoBepbTe OKPYXeHUe (ANEKTPOMArHUTHYIO
HEVCTPABHOCTB] o M
KOMMYHMKaLWMOHHO kapToi v MY COBMECTUMOCTb)
* [poBepbTe CoeaMHeHUs
o 3ameHuTe Kapty
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Kop ‘ Onucanue Bo3moXHbIe NPUYMHLI Cnoco0bl ycTpaHeHus
LFF [OBPbIB 4-20mA] * O6pbiB3apaHus 4-20 MAHaBxoge | TpoBepbTe noaknioyeHne Ha Bxoge Al3
A3
ObF || [4PESMEPHOE * CivLwuKoM GbICTPO TOPMOXEHHEe YBesuibTe BpeMS TOPMOXEHAS
TOPMOXEHVE] « BOfbLLAs MPUBOAHAS HArpy3ka TMopknioumTe, ecnm 310 HEOBX0AMUMO, TOPMO3HOIA PE3NCTOP
Cwm. pyHkumio b ~ A (obpaTutech k PykoBoACTBY N0
NpOrpaMMMPOBaHMIO)
OHF || (MEPErPY3KA Y] »  Cnvwkom Bbicokast Temnepatypa | TpoepbTe Harpysky aurarensi, Bennsupio M4, ero
npeo6pasoarens OKpyXeHue. JIoXamTeCh ero OxNaxaeHus s nepesarnycka
OLF [MEPEIPY3KA «  CpabarbiBaHue TEnnoBoi 3aLLMThl MposepbTenapameTp [ E H Tennosoii 3awmrb (CTp. 27),
IIBUTATENS] 13-33 [JWTENbHOI Neperpy3ki Harpyaky agurarensi. JIoxavTech ero oxnaxaeHus s
*HexoppexTHoe 3Ha4enue nepesarnyca
napametpa ~ 5 L * MamepbTe 3aHoB0 ~ 5 L (c1p. 30)
OPF [OBPbIB ®A3b * 06pbiB dasbl Ha Bbixope M4 * [lposepbTe noakntouenue M4 k asuratento
IIBUTATENS] *  BbIXOIHOI# KOHTAKTOP Pa3OMKHYT |* B ciy4ae 1CMoNb3oBaHKs BbIXOAHOTO KOHTAKTOpa
 [lguratenib He NOAKIOYEH, Un Hactpoiite O P L Ha O A L (O6patutech k
CIMLLIKOM MaNia MOLLHOCTb PyKoBOACTBY M0 NPOrpaMM1pPOBaHKIO, MEHIO
* BHesanHas HeyCTON4MBOCTb TOKA [YNPABNEHWE NMPU HEUCNPABHOCTSX] (FLt-))
aguratens *  McnbiTanme ¢ auratenem Manoii MOLWHOCTY unn 6e3
[JBuratens: Hactpoiite O P L Ha m [ (06patuTecs k
PykoBoACTBY N0 NPOrpaMMMPOBAHHIO, MEHIO
[YNPABJIEHWE NMPU HEUCMPABHOCTSX] (FLt-))
* [IpoBepbTe 1 oNTUMU3NPYATE napameTpbl L/ F
(ctp. 27), Un 5 v i L r (ctp. 30) u coenaitte
aBTONOACTPOIKY £ LI m (cTp. 31)
OSF || [MEPEHAMPS-XEHME] | *  OueHb BICOKOE HanpsxeHye * TlpoBepbTe HaNpsXeHue ceTn
nUTaHKs
* CeTeBble BO3MYyLLEHUS
PHF || [OBPbIB ®A3LI CETM] | *  HencnpasHocTb oaHoi * [lpoBepbTe NOAKNIOYEHIE CUIOBOTO NUTAHUS U

nuTatoLen ¢asbl
*  06pbiB dasbl
*  Vcnonb3osanme opHopasHoro
nuTaHus Ans Tpexdastoro M4
ATV31
* Hec6anaxcupoBaHHas Harpyska
9ra 3awmTa cpabatbiBaeT TONIbKO Npy
Harpyske

npeaoxpaHuTent
Mcnonbayiite TpexdasHyto ceTb
3abnokvpyiiTe HEMCNPABHOCTb YCTAHOBKON

I P L = n O (obparutech k PykoBoACTBY N0
NpOrpaMM1pOBaHHIO)
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| Koa ‘ Onucatue B03MOXHbIE MPU4MHDI Cnoco0bl ycTpaHeHus
SLF [HEUCMPABHOCTb *  06pbiB cBsian no wiHe Modbus * [poBepbTe KOMMYHUKALMOHHYIO JMHUIO
MODBUS] * TMopTBEpXAEHUE NPUMEHEHUS *  06patnTech K CrieLvabHoi JOKyMeHTaLMM
BbIHOCHOMO TePMUHaNA * poBepbTe NMOAKMOYEHE TEPMUHANA
L LLC=4YE 5 vOTKNI0YeHHbIRA
TEpMUHaN

HeucnpaBHocTu, KOTOpble c6pacblsa|01cs| CaMoCTOATEeJIbHO NPU UCYE3HOBEHUU NPUYUHDI

| Koa ‘ Onucaunue B03MOXHbIE NPUYMHLI CnocoGbl ycTpaHeHus
CFF || [HEMPABWTIbHAR *  Tekywas KoHUrypaums HenpasuibHa * BosspatnTech K 3aBO/ICKMM HAaCTPOIKam Unm
KOH®UIYPALINST] (CFF) 3arpyauTe paHee COXPaHEHHYIO MOAXOASLLYI0

KoHurypaumio. Cm. napametp F L 5 B MeHio
[MPMBON] (drC-), cTp. 34

CFI [OLLMBOYHAS * Ownbo4Has koHdurypaums * [lpoBepbTe paHee 3arpyXeHHylo KOHOUrypaLmio
KOH®UIYPALST] (CFl) | *  3arpyxeHHas no CeT KoHurypauns He | 3arpyauTe NOAXOAALLYI0 KOHGUIypaLmio
cooreetcTyet M4

USF ||(HEOHAPsSIXEHME] | * Crvuikom cnaGast ceTb + TlpoBepbTe HanpsXeHye 1 NapameTp
(USF) + KpaTKoBPEMEHHOE CHIXEHIE NUTaHNS! P —T
* HeucnpagtocTs 3apsiaHoro  3amenute npeobpasosarenb
CONpOTHBIEHUS

ActaHa +7(7172)727-132
Bonrrorpap, (844)278-03-48
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
KasaHb (843)206-01-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Mocksa (495)268-04-70

HwxHuin Hosropog (831)429-08-12
Hoeocunbupck (383)227-86-73
PocTos-Ha-[loHy (863)308-18-15
Camapa (846)206-03-16
CaHkT-lNeTepbypr (812)309-46-40
CapartoB (845)249-38-78

Ydba (347)229-48-12

eavHbIn agpec: sdn@nt-rt.ru | sensedat.nt-rt.ru

o~ o~~~ o~
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