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1 BBepgeHue

LLInpoKoe npUMEHeHNe CUCTEM MPOMBILLIEHHOW aBTO-
MatMsaumMnm U KOHTPOMS AN yrpaBfieHUs cucTeMamu
pacnpefeneHns SNeKTPO3HEPTMN N TEXHOMOMMYECKUMU
yCTaHOBKamu NoBy>xAaeT N3roToBUTENEN aBTOMATUYECKNX
BbIK/IIOYATENEN BbINYCKaTb 3NIEKTPOHHbIE PACLENUTENN,
CnocobHble K OuanoroBoMy B3auMOLEWCTBUIO MO KOMMY-
HVKaUMOHHBIM LUMHAM C BbILLECTOSILLMMI YCTPONCTBaMU
ynpasneHus, Takumm kak MK, MJIK nan cuctemsl SCADA.
B sTOM cnyyae aBTOMaTU4ecKue BbIKHOHATENN WCMONb-
3YIOTCS HE TOMbKO AN KOMMyTaUUM 1 3alnTbl, HO 1N ONis
MOHUTOPWHIa COCTOSIHUS Kak 060pynoBaHns, Tak 1 dnek-
TPOYCTaHOBOK B LIESIOM.

OcHoBHoI1 3apadyeii aToi 6GpoLLopbl ABNSETCA NPEAOCTaB-
NeHve yuTaTento 6a3oBbIX CBEAEHNIA:
- 0 KOMMYHWKaUMOHHbIX CETSX U MPOTOKONaXx,
- 0 B3aVIMOJENCTBUN MEXAY NHTENNEKTYanbHbIMW YCTPOW-
CTBamMM Ha OCHOBE MUKPOMNPOLLECCOPOB;
N OnucaHne OCHOBHBIX (PYHKLMIA 3NEKTPOHHBIX pacuenm-
Tenen, MNO3BONAIOWMX aBTOMATUYECKMM BblKOHATENSM
ABB 06MeHVBaTbCA AaHHbIMU MO MH(OPMaLIMOHHON LLWHE.
B yacTHOCTW, B 3TOIN BPOLLIOPE COOEPXKUTCSA BaKHASA NH-
dhopmauus ons npasmnbHOMO Beibopa pacuenuTenen, ak-
CeccyapoB 1 NporpamMmMHOro obecneyeHmnst, He06XooUMbIX
ONs MHTerpauum asToMaTudeckmx biknoyateneii ABb B
CUCTEMBI YMNpPaBREeHNs SNEKTPUYECKUMU U TEXHOMOornye-
CKMMW yCTaHoOBKamu (Hanpumep, MpOU3BOACTBEHHbLIMU
JIMHUSIMU NPOMBILLNIEHHbBIX NPEANPUSTUA).

Bpolutopa cocToMT U3 LWEeCTN OCHOBHbIX YacTell:

- BBEAEHME MNOHATUI LM POBOI CBA3M 1 6A30BbIX KOHLEM-
Lt KOMMYHVKAUMOHHbBIX NPOTOKOSIOB;

- yNpaBfieHne 31EKTPOYCTaHOBKaMW;

- peweHne ABB ans undpoBbIX CMCTEM aBTOMaTU3auun
(Modbus RTU, Profibus DP 1 DeviceNet) n pykoBoactso
no opranudauun cetn Modbus RS-485;

- uHTEepdelic nepegHen naHenn HMI030;

- PELLEHNE MO BHEOPEHWIO aBTOMATUYECKMX BblKtovaTe-
nei ABb B cetun Ethernet ¢ npotokonom Modbus/TCP;

- IPUMEPbI MPUMEHEHNA aBTOMaTUYECKUX BbIK/tO4aTenei
ABB pns aBTOMaTM3MPOBaHHOIO YMNpPaBfeHNsT 3NEKTPO-
yCTaHOBKaMMu.

B cocTtaB 6poLutopbl BKAOYEHbI CEMb MPUAOXKeHWIA. Mpu-
noxeHve A copepXXut Tabnuubl ¢ OCHOBHOW MHGOpMa-
uunen, faHHbIMM M3MEPEHUN U aBapuiiHbIMK CUrHanamu,
npegocTaBnsemMbiMu paclenutensMmu. [pyrue npunoxxe-
HWs NogpobHO onuckiBaloT paboTy 1 0COBEHHOCTU Mpu-
MEHeHMs annapaToB 1 akCeccyapoB (Moaynel CBA3N N U3-
MepPEHUsi, [OMONHUTENbHbIX KOHTAKTOB B BbIKJTHOYaTENSIX C
3/IEKTPOHHBLIMI pacLEennTensiMin, pa3bemMoB U MOTOPHbIX
NpUBOJOB), NMO3BOMSIOLWNX aBTOMATUYECKMM BbIK/oYaTe-
nam ABB ocyllecTBnsiTb 06MeH AaHHbIMU. B yacTHocTu,
MpunoxeHne C cCoOpepXWT yKasaHWs AN NOOKIHOYEHNS
aBToOMaTMyecKunx Bbikntoyatenen k cetn Modbus RS-485.
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2 LincppoBas cBsi3b

LindpoBoi cBaA3bl0 HasbiBaeTCs OOMEH [faHHbiMu (B
OBOUYHON hopme B BUAE CTPOKM GUTOB') Mexpay mHTen-
NEKTyasNbHbIMU 3NIEKTPOHHBIMU YCTpOWCcTBamu, ob6opyao-
BaHHbIMW COOTBETCTBYIOLLMMI LENSIMU N UHTEPdeicamu.
[aHHble 06bI4HO NepefaloTCs B MOCNefoBaTe/isHOM BUAE,
TO eCTb 6UTbl, cCOCTaBnsAOLMNE COOBLLIEHNE UNWN NAKET AaH-
HbIX, MepefatoTCs OAMH 3a APYrM Mo OQHOMY U TOMY XXe
KaHany (chusmndeckon cpege).

'BUTOM HasbiBaeTCS MCMOb3yeMas KOMIbTEPOM eAUHNLEA NHEBOPMAaLK, COOTBET-
cTByIOLYasi HEKOTOPOMY COCTOSIHUIO (PU3N4ECKOro yCTPOWcTBa U npeAcTaB/ieHHas
3HayeHnem 0 nnn 1. KombuHaymss 6UToB MOXET NPeACTaBsTs Co60# CuMBO anga-
BUTa, YNCJIO0, NepefaBath CUrHasl, sIBASTLCS KOMaHAoW KOMMYTaLumn Uy BblMOHATb
VHYI0 QDyHKLMIO.

Puc. 1. NocnegosatensHOCTb 6UTOB

MpuemHnk

Mepepatynk

AnnapaTtbl, KOTOpbIE OO/MKHbI OOMEHNBATLCA Mexay COo-
601 gaHHbIMK nnu nHpopmMaumen, 06beQNHATCS B KOM-
MYHUKAUMOHHY0 ceTb. CeTb OBbIYHO COCTOUT M3 Y3J0B,
CBSA3aHHbIX MeXAy COOO0N IMHUSAMMN CBA3N:

- y3en (MHTennekTyanbHoe YCTPONCTBO, CNOCO6HOE B3au-
MOLEeNCTBOBaTb C OPYrMMU YCTPONCTBaMM) NpeacTaBnseT
cob0on TO4YKy nepegayn nW/unm npuema gaHHbIX;

- INHNSA CBA3U CBA3bIBAeT Mexay coboi paBaysna u
npeacTaeBnsieT coboi nNpsiMo KaHan nepepaydn MHGOpP-
MauMn Mexmgy HUMU; Ha NMpakTuKe, MMHUSA NpeacTaBnseT
coboli huaunyeckyto cpenly (KoakcuasnbHbIi Kabesnb, BUTYHO
napy, ONTOBOJIOKOHHbIN Kabenb, MHpakpacHbIE Ny4u), No
KOTOPOV NepefarTcsa AaHHble 1 UHdOopMaLmS.

[No Tononoruun KOMMYHUKaALUNOHHbIE CETU MOXXHO K/lacCu-
drumpoBaTh cneayoLwyM ob6pa3om:

- Konbyo

KonbLeBble CeTU COCTOAT U3 NOCNeaoBaTeNbHOCTH y3nos
(Ha pwc. 2 3TN Yy3nbl NpeacTaBfieHbl NepCoHalbHbIMU KOM-
I'IbIOTepaMI/I), COEOVHEHHbIX TaK, Y4TOObI nony4ynnocb 3am-
KHYTO€ KOJbLO.

Puc. 2. KonbLeBasi ceTb

- 3Be3pa

CeTu c TOnonorve «3se3fa» UMetoT LieHTpasbHbIN y3en, K
KOTOPOMY MOAKIOHEHbI OCTaSIbHble NepUtepuitHbie y3bl.

Puc. 3. CeTb ¢ TOnonoruei «38e3[a»

- LWvHa

B wuHe (Wwnewide) ncnonbadyetca cpepa nepepaqm (06b4HO
BUTas napa nnm KoakcuanbHbll Kabenb), obwas ans Bcex
y310B, B pe3yfbrate 4yero BCe YCTPONCTBA BKJIOHAOTCA
napannensHo.

Puc. 4. CeTb ¢ TOnonornei «LumHa»

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bk Cepusa NpoeKTUPOBLLMKA

Mpymepamn ynpaeneHus npoueccamu, TPeOyoLMMM

AVanoroBoro o6MeHa AaHHbIMU Mexay YCTPOWCTBaMu no

KOMMYHMWKaLUMOHHOW CETU, MOryT ObITh!

1) o6MeH faHHbIMU MeXay NepCOHaNbHbIMU KOMMbIOTEPa-
MU, CBA3aHHbIMUN MeXAy COB0I NO NIOKaNbHON CeTn?.

Puc. 5. lNpumep nokanabHOM cetn

2) nepepadva AaHHbIX U KOMaHZ MeXZy CUCTEeMON ynpas-
NeHVst 1 NepudepuiiHbIMK YCTPONCTBaMK (GaT4ymkamn u
MCMNONHUTENbHBIMY MeXaHU3MaMu) CUCTEMbl aBToMaTu-
3auun N1 ynpaseHnst TEXHONOMMYEeCKUM MPOLLECCOM.

Puc. 6. MMpumep cucTemsl yrpaBaeHusi TEXHOMOMMYECKUM MPOLECCOM

o[

McnonHutenbHbld [laTumk  McnonHutenbHbin [aTunk
MexaHu3m MeXaHu3M

Ons ynpaeneHus ceteBbiM Tpadukom M obGecrneveHus
MOHVMaHVs MexXay ABYMsi B3auMOLEeiCTBYOLLMMMN YCTPOIA-
cTBaMn HeO6XO0AMM KOMMYHVKALMOHHbIN NpoToKon. Kom-
MYHUKaLMOHHbLIM MPOTOKO/IOM HasblBaeTcs Habop npaewun,
KOTOpble JO/MKHEI COBNoAATL ABa aneMeHTa npu obMeHe
nHopMaLmeii; 3To onpedeneHHoe CornalleHne, Onucbl-
BaloLlee O6MeH JaHHbIMU MeXOy B3a/MOAeNCTBYOLWMM
napTHepamu.

[ns B3aMMOQencTBNA pasnnyHbIX YCTPOWCTB B MPOMbILL-
JIEHHOCTY UCMOJb3YIOTCS MHOMOUUCIEHHbIE OTAMYatoLLMe-
CA ApYr OT gpyra npoToKosbl. NpPOTOKOsbI OTANYAKTCSA Mo
KOMMYHUKaLMOHHbLIM TPeBoBaHUAM, TaKUM KakK:

2 JIBC (nokanbHasi BbIMUC/NTENbHAS CeTk). ceTb (Hanpumep, Ethernet), cBsabi-
Barowjasi Mexpgy co6oii 67M3KO PacroioKeHHbIe MePCOHasbHbIE KOMIMbIOTEPbI
U TepMUHaNbHbIE CTaHUMW, HarnpuMmep, B rnpegenax OAHOro oguca wau 3[aHus.

- 06beM nepegaBaeMbIX AaHHbIX;

- 4YUCNO B3aVMOA[ENCTBYOLLUX YCTPONCTB;

- cpepa, B KOTOPOW NPOVCXOAUT B3aMOJENCTBIE;
- OrpaHN4eHns Mo BPEMEHU;

- KPUTUYHOCTb NepefasaembiX aHHbIX;

- BO3MOXXHOCTb MCMNpasfieHns owmnbok nepegayu;
- 1 MHOrO€e Apyroe.

CylLilecTBYyeT MHOXXECTBO MPOTOKOJIOB, NCMOMb3YyeMbIX 4SS
B3aVMOAENCTBUS C yCTpoicTBaMn 06pabGoTKu AaHHbIX, Ta-
KUMMN KaK KOMMbIOTEPbI 1 UX NepucdepuiiHble yCTPONCTBa.

B cnepytowen rnaee aTuM NPOTOKOSMbI HE paccmarpusa-
IoTcsa: Tema ByfeT orpaHuyeHa onucaHneM MpPOTOKOJOB,
MCMOJIb3yEMbIX B MPOMbILLSIEHHbIX CETAX ANna 06MeHa AaH-
HbIMV MeXAy CUCTEMOW ynpasneHuss 1 nepugepuinHsbiMm
YyCTPONCTBaMU (BaT4MKM U UCTMOSTHUTENbHbIE MEXaHWU3MbI,
060py[oBaHHbIE COBPEMEHHBIM MHTEP(ENCOM CBA3M, KO-
TOpble HEMOCPEACTBEHHO B3aVMOAENCTBYIOT C KOHTPONN-
pyembiMin U3NHECKMMU NpoLieccamu).

Hanpumep, yHKUMN CBA3W 1 OUCMETYEPCKOro KOHTPONS
MOryT MPUMEHSTLCA ANA YNpPaBfeHWss HU3KOBOJLTHLIMU
crcTemMamy pacrnpeneneHuns a1eKTPO3Hepruu.

2 1 KOMMYHVKALIMOHHbIE NPOTOKObI

Mcnonb3yemble B HacTosiee BPemMs B MPOMbILLAEHHO-
CTV KOMMYHUKALMOHHbIE MPOTOKOJIblI O4YEHb COXHbI. [Ons
YAPOLLEHNSA UX OnMcaHus obbl4HO UCMNONb3yeTCca pasfe-
neHve Ha paboune yposHU. B nio6om nNpoTokone MOXHO
BbIAENUTb TPY YPOBHS: (PU3NYECKUIA YPOBEHb, KaHamNbHbIN
YPOBEHb 1 NPUKNagHON ypoBeHb. Kaxkabili ypOBEHb OTHO-
CUTCH K TOMY UM UHOMY acnekTy B3aMMO[ENCTBUS:

- dU3nYecKnin ypoBeHb onpenensieT CoequHeHne Mexay
pasHbIMX YCTPOWCTBAMU C annapaTHON TOYKU 3PEeHus
N OMNMCbIBAET 3NEKTPUYHECKNE CUrHaSIbl, UCMOMb3yeMble
Ona nepepgadn GUTOB OT OOHOMO YCTPOWCTBa OPYromy;
HanpuMep, OH OMUCLIBAET ANIEKTPUYECKUE COeQUHEHNS,
HanpsXeHUst 1 TOKW, UCTONb3yeMble OS5 NpeAcTaBNeHns
JIOTNHECKUX HYNEel N eguHnL, a TakXe UX ANIMTENIbHOCTb.
B npombIlNeHHbIX NPOTOKOSIax B KadecTBe (U3nN4ecKo-
ro YPOBHSI UCMOJIb3YETCSt OOMH U3 CTaHOAPTHbIX UHTEpP-
dericoB RS-232, RS-485, RS-422 u 1.n.;

- KaHanbHbI ypoBEHb ONMCbIBAET CNOCOObLI 06beaNHEHUS
OMTOB B CUMBOJIbI 1 CUIMBOJIOB B MaKETbI, @ TAKXXE CMoco-
Obl O6HAPY>KEHNS 1 BO3MOXKHOIO 1CMpaB/ieHns OLWNOOK.
Mpu HeobxooUMOCTN, OH ONpPeaenseT TakxKe nNpuopuTe-
Tbl, KOTOPbIX C/legyeT NPUAEPXXMBATLCS NPU NOAYyYeHUN
[OCTyna K cpefe nepegadu;
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- MNpuknagHOM ypOBEHb OMMUCHLIBAET, YTO NPEACTaBAAoT
cobol nepegasaemMble OaHHbIE 1 KAKOBO X Ha3Ha4YeHue
C TOYKU 3peHuns yrnpasnsemMoro npouecca. ViIMeHHo Ha
3TOM YPOBHE YKasbIBaeTCS, Kakne AaHHble JOSKHbI CO-
Jep>xaTbCs B NepefaBaeMbiX U NMPUHMMAEMbIX NakeTax,
N Kak OHW [OJIKHBI MCMOJIb30BaThCS.

B cywHoCTW, 3TU YPOBHM He3aBWUCKMbl Opyr OT Apyra.
Ecnu npuMeHnTb 3Ty KOHUENUMIO K B3aUMOLENCTBUIO
Mexay NoabMU, TO MOXHO, Hanpumep, [OroBOpUTLCA O
TOM, YTO Mbl ByAeM pasroBapuBaTb No TenedoHy unm no
paguocTaHunn (pusnyecknii ypoBeHsb), byaem roBopuTb
NO-aHMNACKN NN NO-PaHLLy3CKN (KaHanbHbIA YPOBEHb)
N onpenenuTb NpegMeT pasroBopa (MPUKNagHoON ypo-
BEHb).

Ona ycnewHon cBsA3NM Mexpy [ABYMS CTOpPOHaMmu BcCe
YPOBHW [OMKHbI COOTBETCTBOBATL APYr APYry; Hanpumep,
Henb3s roBOpPUTL MO TenedoHy C 4eSI0OBEKOM, UCMOSb3Y-
IOLMM paguocTaHumio, Mbl HE MOMMEM Apyr Apyra, ecnuv
3aroBOPMM Ha PasHbIX A3bIKax 1 T.M.

Puc. 7. HeBO3MOXHO pa3roBapuBaTb [0 TeNeHOHY C HesI0BEKOM,
UCIMOMB3YIOLUMM PaaNOCTaHUMIO

He BaaBasicb B Nnogpo6bHOCTU paboThbl KaXX4oro NpoTOKO-
Na, Mbl XOTUM MOAYEPKHYTb HEKOTOPbIE XapaKTEPUCTUKU
KOMMYHUWKaLMOHHOWM CUCTEMBI, KPaTKO Onucas TPy YNoMsi-
HYTbIX YPOBHS.

2.1.1 ®unamyeckum yposeHb
C TOYKM 3peHnsa U3NYECKOro YPOBHS, CUCTEMbI CBSI3W
MO>XHO pa3fgenntb Ha:

- 6ecnpoBofHble, KOTOpbIE B KavyecTBe cpedbl nepepayn
MCMONb3YIOT PaAMoBOJIHbI, UHdPaKpacHble NydYn uam
CBETOBbIE CUrHanbl, pacnpocTpaHsiowmecs B CBO6OA-
HOM MPOCTPaHCTBE;

- NpoBOAHbIE NN kabesnbHble, B KOTOpPbIX CUrHaNbl nepe-
[aloTcs No METaNNYECKUM UM ONTOBOJIOKOHHbIM Kabe-
naMm.

K kabenbHbIM CUCTEMaM OTHOCHATCS:

- OBYXTOYeYHble KabenbHble CUCTEMbI, B KOTOPbIX KaXkaast
cekunsa kabens cBA3bIBAET ABa YCTPOWCTBA U NCMNOMb3Y-
€TCA NCKIIHYNTENBHO AN CBA3U MeXAY HUMU (TUMNYHbIN
npumep — cBasb K ¢ npyHTepomM). Takas cBA3b MOXET
ObITb AYNNEKCHOW (ecnv gBa ycTpOWCTBa MOryT nepe-
OasaTb OAHOBPEMEHHO) Uy NoayaynieKCHO! (Ecnv oHn
MOTyT nepefasaTth TONIbKO NOOYEPELHO);

- MHOrOTO4Y€Y4Hble KabeNbHble CUCTEMbI (Ha3biBaeMble Tak-
>K€ MHOTrOTOYEYHbIMU JINHNAMU), B KOTOPbIX HECKOJIbKO
YCTPOWCTB MapannenbHO MUCMOSb3yIoT OQUH U TOT Xe
KOMMYHMKaUMOHHbIN  Kabenb. Cpegn MHOroTO4YeYHbIX
CUCTEM OCOObIN MHTEPEC MNPEACTaBnsAT LWendoBble
LUMHHbIE COEAMHEHUS, B KOTOPbIX MMaBHbIN kabenb (Ma-
rucTpane) 6e3 0TBOOO0B UM C O4EHb KOPOTKMMU OTBOAA-
MU COEAVHSET B Napasnnenb BCe NOOKMOYEHHbIE YyCTPON-
cTBa.

Puc. 8. MHoroTo4Ye4Hasi cuctema ¢ MarncTpasabHON LLIMHOM

YcTpoiictBo

1

OTBOA

Marucrpanb

— [)

Yctporicteo YcTpoiicTBo Yctporicteo

2 3 4

Yalle Bcero B NPOMbILLJIEHHBIX CETSAX UCMOMb3YOTCA WH-
Tepdeiickl unsnyeckoro yposHa RS-232 gnsa gByxToyey-
HbIX 1 RS-485 onst MHOroTOYEYHbIX COEOUHEHWIA.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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2.1.1.1 NHTepdelicbl RS-232 n RS-485

[oBOps 0 (hM3MyHeCcKoM ypoBHe, pacCMOTpUM MHTepdeic
RS-232, WMpoKO UCMosb3yemblil B NEPCOHANBbHBIX KOM-
nbloTepax B Ka4eCTBE NoCce[oBaTeslbHOro NopTa, To eCcTb
paboTaloLwnini B aCMHXPOHHOW ABYXTOYEYHOW nocnenosa-
TeNbHOV KOMMYHUKALMOHHOW CUCTEME B AyNNEKCHOM pe-
XUMe.

Puc. 9. 9-KOHTaKTHbIV nocaefoBaTe/ibHbI padbeM RS-232

KpaTtkoe onucaHue 0COBEHHOCTEN CUCTEMDI:

- «rocnefoBaTtenbHas» 03HAYaeT, YTO OUTLI NepenarTcs
OfOVH 3a ApyruMm;

- «@CUHXPOHHas» 03HAYaEeT, YTO KaXaoe YCTPOWCTBO MO-
XKET NepefaBaTb CYMBOJIbI UM 6aiTbl TOILKO MO OAHOMY,
pasgensst X ANUHHLIMA U KOPOTKMU MHTEpBanamu;

- «OBYXTOYEYHasi» 03HAYAET, YTO B 3TOM PEXUME MOXHO
COefVHUTb TOSbKO ABa YCTPOWCTBA.

Puc. 11. [jByxToue4dHoe coeguHerve mexay Asymsi lNK

RS-232

Ecnn vHTepdenc RS-232 ncnonb3yetcsa Ans coeguHe-
HUS HECKOJBbKUX YCTPOWCTB, TO KaXxaasi napa yCTponcTs
OOMKHa VMETb COOCTBEHHbI HEe3aBUCUMbIA KaHan ¢
OBYMS BblAENIEHHbIMY NOPTaMMU.

- «OQYMNEKCHBbIN» 03HAYaET, YTO YCTPONCTBA MOryT Nepena-
BaTb U NPUHMMATb AaHHblE OQHOBPEMEHHO. [ynsekcHas
paboTa BO3MOXXHA MOTOMY, YTO UMEETCS ABa OTAENbHbIX
3NEKTPUYECKNX COEANHEHNS B 060MX HAaNpaBieHUsix ne-
pefayn faHHbIX.

BuTbl nepepatoTcs B BUAE 3HAYEHUIN HAaNPs>KeHWs C nepe-
paroLero KoHTakTa (Tx) 0gHOro yCTponcTBa Ha MPUEMHbIIA
KOHTakT (RX) opyroro yCTponCTBa. DTN HaMNpPs>KeHUs n3-
MEpPSIOTCA OTHOCUTENIbHO O6LLEro NMPOBOAHMKA «3EeMJis»,
COEOUHEHHOr0 C COOTBETCTBYOWMM kKoHTakToM GND 060-
NX YCTPOWCTB.

Puc. 12. TuninyHoe coeguHeHne AByX yCTPOWCTB C nHTepgericom RS-232

Pazbem Pazbem
ycTponcTBa 1 yCTpoIncTBa 2
©
GND2
; Rx1 J=_
Tx2
)
Tx1
()
T ® Rx2
LI onD1
© O

TaknM 06pa3om, ANS COeaMHEHUS HY>KHbl MUHUMYM Tpu
npoeoga (Tx, Rx n GND); MO>XXHO Mcnofb3oBaTb U A4OMOoJ-
HUTENbHbIE NPOBOAA O/ YNPaBneHnUs NOTOKOM® AaHHbIX
(Hanpumep, oNs cUrHanU3aumm roToBHOCTU YCTPOWCTBA K
nepegaye unm NpuemMy); HO 3Ty onepaumn, BKIKYaoLwme
NPOLLECChbl YCTAHOBKMN CBA3U* 1 ynpaBieHnsi MOTOKOM Bbl-
XOOAT 3a paMKu OaHHOW TEeXHUYECKOM cTaTbu. Kaxkabin
CUMBOJ1, NPOXOAALLMIA Yepes nocnenoBartesbHbI kabensb,
COCTOUT 13!

- OAHOrO NS HECKOJIbKNX CTapTOBbIX 6UTOB, NHPOPMMPY-
IOLLMX NMPUEMHUK O MPUXOQE HOBOro CUMBONA (MOCKOJIb-
Ky uHtepderic RS-232 saBnseTcs aCMHXPOHHbBIM, MPUEM-
HUK HE MOXXET 3HaTb O TOM, KOria Ha4nHaeTcsa nepefada
CUMBONA, 1, ClefoBaTeNlbHO, HYXKHO 3apaHee CoobLLnTb
€My O Havane Tenerpammbil);

- HEKOTOPOro Yncna 6uToB gaHHbIX (Hanpumep, 8);

3)/npasneHMe MOTOKOM: MeTOo/ yrpaBJ/ieHVs MNOTOKOM I/lHd)OpMaLlMM.

4YcTaHoBKa cBsi3u: 0OMEH npepgoripegeseHHbIMY CurHaaamm mMexgy yCTpOI;lCTEaMM
[AJ151 yCTaHOBKYM COOTBETCTBYIOLLEro coeanHeHus. B npoyecce aToro obmeHa ycTpoii-
cTBa COOGLLlaIOT O TOM, 4YTO OHU XOTAT nepegatb JaHHble njiv 0 TOM, YTO OHU roTOBbI
K rnpunemy aHHbIX.
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- Heo653aTeNbHOr0 6UTa KOHTPONS YETHOCTU, UCMOSb3Y-
eMoro ans obHapy>XeHusi OWMOOK B MnepepaHHbIX 6u-
Tax (npu obHapy>XeHun oWnbKN BECb CUMBOJ CYUTAET-
¢ ownboyHbIM 1 oTbpackiBaetcs). Ecnu 6ut YeTHOCTM
NPUMEHSAETCH, TO NMPU KOH(UIyprpoBaHMN NapameTpoB
obMeHa JaHHbIMY MOXXHO 3afaTb PEXUM KOHTPONS YeT-
HOCTU: «HET» NJIN «HEYET»;

- OHOIO WM HECKOMNBKMNX CTOMOBbIX OUT, CUrHaNM3npyro-
WX 06 OKOHYaHUM Nepenadun.

Bce nepeuncneHHble 6UTbl UMEIOT OAMHAKOBYIO ANNHY:
nocnegosaTteNbHbIi MHTEPENC HACTPOEH Ha nepepady
onpegeneHHoro 4ucna 6ut B cekyHay (6ut/c nnm 60p).
Bce ckopocTu nepegadm ctaHgapTu3oBaHbl U, N0 Tpagu-
uuu, kpatHel 300 6utam B cekyHay. Hanpumep, yctpoin-
CTBO MOXXET BECTU nepepady co ckopocTtbio 9600, 19200
unun 38400 6opf, TO eCTb OUT B CEKYHLAY.
Ona kKoppekTHOl paboTbl Heobxoaumo, 4Tobbl 0ba
YCTPONCTBA MCNONb30BanM OOUHAKOBble MNapamMeTpbl:
CKOPOCTb nepefadn OaHHbIX, YUCAO OGUT OaHHbIX, YMCNO
CTapTOBbIX 1 CTOMOBbLIX OUT, NPUCYTCTBME AN OTCYTCTBUE
Ou1Ta KOHTPONS YETHOCTU U, ECNN OH NPUCYTCTBYET, PEXUM
KOHTPONSA YETHOCTU («4eT» WA «HeyeT»). Ecnn aTu ycno-
BUSi He cObnofeHbl, TO CUMBONbI ByayT pacno3HaBaTbCs
HenpasW/bHO U, cregoBaTenbHO, Nepefaya AaHHbIX OKa-
XKETCA HEBO3MOXXHOI.
Hanpumep, B nokasaHHoM Ha puc. 13 cpenme, MOXHO
BbIAENNTD:
-1 cTapToBbI 6UT;
- 8 6uT (b0....b7), cocTaBnsoLWMX CMMBON (NepefaBaemMble
DaHHble);
-1 cTonosbil 6UT.

Puc. 13. 8-3HayHbIi cumBO/

Cron

b0 " bl b2 b3 b4 b5 b6 b7

NHtepdenc RS-485 otnnyaetca ot RS-232 anektpu-
YeCKMMM napameTpamMm 1 cnocobom nogknoyeHns. Ero
rnaBHble MpPeVMyLLecTBa: BO3MOXXHOCTb peanu3auumn
MHOIFOTOYEYHbIX COeAMHEHNn®, TO €eCTb COepuHEHNN
Mexay Tpemsi n 6onee yctpomctesamu (CM. puc. 14), u Bbl-
COKasl CTOMKOCTb K 9JIEKTPUHECKNM NMOMEXaM.

Puc. 14. MHoroTto4eyHasi cuctema ¢ wmHon RS-485

Momexo3awuwatowni
[aHHble - pesunctop
[aHHble +
R R
Y3en [:] [‘:] Y3en
1 N
Y3en Y3en
2 eeo e N-1

Bnaropaps aTnm ocobeHHocTam RS-485 ctan Hanbonee
pacrnpoCTpaHeHHbIM  MPOMbILLNEHHbIM  UHTEPdENCOoM,
HauuHasi ¢ nepsol Bepcun mHTepdeinca Modbus (B we-
CTuaecsATble roAbl) U 3akaHuynBasi 6onee COBPEMEHHbI-
mu BapmaHTammn Modbus RTU, Profibus-DP, DeviceNet,
CANopen n As-Interface. Mpu ncnonbzosaHum RS-485,
BCE YCTPOWCTBa MNOOKSYAKTCA NapajuieflbHO K OOHON
LLUVHe, COCTOsILLen N3 ABYX MPOBOAOB, Ha3biBaeMbIx Data+
n Data—, unn A n B, nnn Data1 n Data2, B 3aBucumocTun ot
N3roToBUTENSA YCTPOWNCTBA.

Curnanel nepegatotcs B anddepeHumnansHo hopme, To
ecTb 6UTbl NPeacTaBnsoT COO0N PasHOCTb HanpPsHKEHWIA
mexay nuHuamu Data+ n Data-. Nposoga sTux nuHuin ceu-
Tbl MEXAY COBO0N N NPOXOJAT B HEMOCPEOCTBEHHOW 6nn-
30CTW Apyr OT Apyra, B pesynsrate 4ero aneKkTpu4eckme
NOMEXN HaBOOATCH HA HUX OAMHaKOBO, B3aVIMHO KOMMEH-
CUPYIOTCS U, NPaKTU4ECKN, HE BAUSAIOT Ha PasHOCTb Ha-
NPS>KEHUN.

Korga ycTponcTBO He nepepaeT, OHO rOTOBO K MpUeEMy,
OEMOHCTPUPYS 9TO BbICOKMM COMPOTUBMEHNEM HA KOM-
MYHUKaunoHHoM nopty. CtaHpgapt RS-485 (EIA/TIA-485)°
onpenenseT HeKoTopble Npefesbl BXOQHOro conpoTuBe-
HUSI N NPEenbABNAET onpeaeneHHble TPE60BaHUSA K TOKY 1
MOLLHOCTW CuUrHana gisi Toro, 4tobbl KaXKaoe YCTPONCTBO
MOI10 Nepegasath AaHHbIE MO JINHUN.

B yacTHOCTKW, B COOTBETCTBMM C TPEOOBaHMAMM yKa3aH-
HOro cTaHgapTa, KoppekTHas nepepada AaHHbIX BOS3-
MOXXHa, eCnin K OQHOW NUHUM NOAKoYeHo He 6onee 31
YCTPONCTBA, HaxXo4sLWerocsi B pexxume npuema. Cnepo-
BaTesIbHO, B COOTBETCTBMM C TPEOOBaAHUAMUN CTaHAAPTA,
nHTepgelnic RS-485 rapaHTupyeT KOPPEKTHyHO paboTy
CUCTEMBI MPY MOAKIYEHUN K WNHe A0 32 YCTPOWNCTB;
npn 3TOM B Ka>XA0OM LiUKe OAHO YCTPONCTBO HaxoanTcs
B peXume nepepadn, a octanbHele 31 — B pexxume npu-
emMa.

[MockonbKy BCe yCTpoWcTBa MNOAKNIOYEHbl napannesnb-
HO K OOHOWN LWWNHE, B KaXXObli MOMEHT BPEMEHU BECTU
nepefady MOXXeT TOJIbKO OOHO U3 HUX, NOO B MPOTMBHOM
cly4ae nepefasaemMble CUrHanbl NEPEKPOIOTCHA U CTaHyT
Hepacno3HaBaembiMu. WHTepdenc RS-485 He noppep-
>KUBaeT MEXaHN3MOB, NO3BOISIOLLMX ONPenennTb, KakoMy
YCTPOWCTBY paspeLleHa rnepefaya; sta 3afada peluaercs
Ha 60s1ee BbICOKUX YPOBHSX MCMONb3YyEeMOro NpoToKosa.
CTpyKTypa Kaxxgoro nepegasaemMoro CMMBOSA, ero asv-
TENbHOCTb N BO3MOXHOCTb Nnepefadn Takue Xe, Kak 1 B
paccMoTpeHHOM paHee nHTepdence RS-232. Hanpumep,
MO>XHO BblbpaTh CKOpPOCTb Nepeaayn gaHHbix 19 200 604
¢ 1 ctaptoBbIM 61TOM, 1 CTONOBBIM GUTOM 1 1 BUTOM KOH-
TPONst YETHOCTU, HANPUMEP, B PEXXUME «HET».

[Ons KOPpPeKTHOro B3aMMOAENCTBUA BCE YCTPOMNCTBA,
NMOOKJ/TOYEHHbBIE K OOHON LUMHE, JOMKHbI UMETb OfMHa-
KOBble napameTpbl. B npombilfieHHON aBToMaTmnsaumm
U B CUCTEMAxX pacnpeneneHns anekTpoaHeprum 60sb-
was 4acTb KOMMYHUKALNOHHBIX CeTEN UMEET TONOOrno
«lWnHa», a Hanbonee 4acTo UCMONb3yeMbll hrUsnyHecknin

ypoBeHb npepcTasnsaeT coboi nHTepdenc RS-485.

B CYLYHOCTH, Npy MHOroTO4Ye4YHOM CcoeagnHeHnn Bce ycrpothBa rnogk4daroTcs na-
pasnnenbHo K rnaBHomy kabeso.

SEIA/TIA-485 “OcHoBbl AncbepeHymanbHoii nepegayn AaHHbIX” — JOKYMEHT, onu-
cbiBatowumii ctaHgapT RS-485 n npeactasnsiowmii coboi OCHOBHOVM HOpMaTuB A5
BCEeX pon3BoaNTeNnei.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bk Cepusa NpoeKTUPOBLLMKA

2.1.2 KaHasnbHbIn ypoBeHb

YTo KacaeTCs KaHaNbHOro ypPOBHSA, TO 34eCb pe4vb MO-
XKET MATU O NPOTOKONax Tuna BedyLunii-BeAOMbll, Korga
OLHO 13 YCTPOWCTB (BeayLuee) ynpasnseT o6MeHOM OaH-
HbIM/ CO BCEMU OCTasbHbIMUK (BEAOMbIMM) YCTPONCTBaMM.
AnbTepHaTVBON UM SABASAOTCA OAHOPaHrOBblE€ CUCTEMbI,
B KOTOPbIX NOOOOHON mepapxum He CyLeCTBYET, U Bce
yCTPONCTBa Nony4aroT 4OCTYN K Cpeae nepefayn Ha pas-
HbIX NpaBax (B TaKOM Cfly4ae NpoTOKON NpegycmaTpusaeT
npolenypbl ynpasieHns 04epeaHOCTbIO U NpuopuTeTaMmm
JocTyna K cpege nepega4vv; TUNUYHbIM NPUMEPOM SABMSA-
etca Ethernet).

K uucny Hanbonee pacnpoCTpaHeHHbIX KOMMYHUKALOH-

HbIX MPOTOKOJIOB OTHOCHATCS:

- Modbus RTU, Hanbonee pacnpoCTpaHEHHbI KOMMYHU-
KaUUOHHbIA MPOTOKOS AN 9NIEKTPOHHBIX NMPOMbILLIEH-
HbIX YCTPOWCTB;

- ProfiBus-DP, npoToKoa npuMeHsAeMblii gns B3aMmogen-
CTBMS C WHTENIEKTYallbHbIMU OaT4YMKaMu U UCMOJSHU-
TeNbHbIMU MEXaHN3MaMU, Kak Npasufio, UCMOSb3YHLLN-
MU ObICTPbIA U UMKIIMYECKUA OOMEH OaHHbIMU Mexay
CUJI0BbIMM annapaTtamMmu 1 KOHTpoJJiepamu;

- DeviceNet, Takke ncnonb3yemblin 4ns NOAKAYEHUS an-
napatoB K koHTponnepam (MK, MJK);

- AS-i, NpoTOKON MpUMEHSsIEMbI 0N CBA3WM C CambIMin
NPOCTbIMY AaTHNKaMU, TAKMU KaK KOHLIEBbIE BbIK/OYa-
TEN NN KOMMYTUPYIOLLMMI YCTPOKCTBaMN (Hanpumep,
KHOMKamu).

2.1.3 lMpuknagHon ypoBeHb

MpuknagHoi ypoBeHb MpPuOaeT OCMbICNIEHHOCTb nepe-
[JaBaeMbIM [aHHbIM, TO €CTb OH CBsi3blBaeT KoMaHgbl (Ha-
npumep, BKIIYUTL/OTKIOHNTL BbIK/OYaTENb) MK Y1cha
(HanpuMep, 3Ha4YeHUs1 HaNPS>KEHWUI) C AaHHLIMU B ABOUY-
HOM ¢hopmarte, nepegaBaemMbiMyi YCTPOWCTBAMM MO KOM-
MYHUKALMOHHOW CETH.

MpeanonoXxum, Hanpumep, YTO Mbl UCMOSIb3YEM MPOTO-
kon Modbus ana guUCTaHUMOHHOIO CYUTbIBAHUSA 3Ha4e-
HUA TOKa, COXPaHeHHbIX B pacuenutene PR222DS/PD
aBTOMAaTMYeCKOro BbikJtoyaTens Tmax.

Kaxkgbii pacuenuTens COXpaHAeT 3Ha4YeHns napaMmeTpoB
B CreumanbHbIX permctpax. ST perucTpbl MoryT pabo-

TaTb TOJIbKO Ha YTeHue (HanpruMep, PErucTp N3MepeHHbIX
TOKOB) WM Ha YTEHME M 3anucb (HanpuMmep, PerncTp Ha-
CTPOEK KpUBbIX cpabaTbiBaHVS U YCTABOK 3aLnThI).

B PR222DS/PD TOK/ COXpaHsloTCa B pernctpax, Ha4mHas
¢ peructpa Homep 30101.

Puc. 15. Peructpbl PR222DS/PD co 3Ha4YeH1sIMY BPEMSITOKOBbIX XapaKTe-

pUCTUK
Ne peructpa C(:;c;erz):::naoe 3HayeHue coaepXKMMoro
30101 198 I, Tok dhasbl 1 [A]
30102 298 1., Tok thasbi 2 [A]
30103 447 I, Tok chasbl 3 [A]
30104 220 I, Tok HenTpanm [A]

Ecnn Bepyuwiee yctponctso (Hanpumep, MNK) xodeT npo-
U3BECTN CHUTbIBAHNE 3HAYEHU TOKa, OHO NepenaeT Bbl-
Kno4aTento coobLeHre, cogep katlee:

- HOMepa perncTpoB, B KOTOPbIX XPaHATCA HY>XHblE AaH-
Hbl€ N KOTOPbIE HY>XHO CUHUTbIBaTh (M3MEPEHHbIE 3HaYe-
HUSI CBSA3aHbl C HOMEPOM PEermcTpa; B AaHHOM nprMepe
MCNONbL3YKTCA perucTpbl ¢ Homepamn ot 30101 pgo
30104, B KOTOPbIX XPaHATCHA 3HA4YEHNS TOKa);

- TMN onepaunmn, KOTOPYK HY>XHO BbIMOSHUTL (HanpumMep,
CYUTbIBAHUE 3HAYEHWN, XPAHALLIMXCH B PErNCTPE).

B oTBeT Begomoe yCTpoNCcTBO (B 4@HHOM Clly4ae 3TO Bbl-
Knoyartenb) nepegaeT Bedyllemy 3anpolleHHble 3Hadve-
HUS. 3atemM 3Ty 3Ha4YeHus NPEeLACcTaBASATCS onepaTopy B
NOHATHOM eMy BuAe Yepes3 uMHTepdenc nonb3osaTtens u
npuknagHble NporpamMMmbl yrnpaeieHusi, oTobpaxarwoLlne
nHpopmaumio 06 ynpasnseMoM npouecce.

"Moapo6Hyto nHpopmaumio 06 uHTepgelicHoii kapte Modbus pacuyenuteneii ABE ¢
KOMMYHUKALNOHHLIM UHTEPENCOM MOXKHO HalTV B CIEAYIOLYNX JOKYMEHTaX:

- CuctemHbIli nHTepgeric Modbus ansi aBTomaTudeckux Boikaodateneii New Emax ¢
pacuyenutenamn PR122/P n PR123/P n mogynem cBs3n PR120/D-M; aBTomatnyeckmx
BbikntovaTene Emax X1, Tmax T7 n Tmax T8 ¢ pacyenutensmu PR332/P n PR333/P
un mogynem cssasu PR330/D-M (kog gokymeHTa: 1SDH000556R0001)

- CuctemHbivi nHtepgperic Modbus Emax DC PR122DC-PR123DC ¢ PR120/D-M (koA
AokymeHTa: 1SDH000841R0007)

- CuctemHbiii nHTepgeric PR223EF Modbus, pykoBoACcTBO Mo aKcryataymu (kog
AokymeHrTa: 1ISDHO00566R00071)

- CuctemHbiii nHTepgeric PR223DS Modbus, pykoBogCTBO Mo aKcriiyatauymn (kog
AokymeHTa: 1SDH000658R0007)

- CuctemHbIvi nHTepgperic PR222DS/PD Modbus, pykoBoACTBO 1o aKkcrayataymm (kog
AokymeHTa: 1ISDHO00600R0007)

- Kapta Modbus (v kapTa namsitu) onpenensieTcsi rnpou3BoauUTeseM, KOTOPbIA
Bbl6MpaeT pPerncTp A4sis cBA3N C [aHHbIMU, CYUTbIBaAeMbIMU arrapartoMm, a Takxe
CYunTbIBaeMble napameTpbl N yCTaBKyN aBTOMaTtn4eCKOro BbiK/to4aTesis 415 nepegaqv
10 Nocne40BaTENLHOV CBS3N.
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2.1.4 CoBMecTMMOCTb
npoToKona

MEeXOy  YPOBHSMU

B NpOMbIWAEHHbIX KOMMYHMKAUMOHHBLIX CETAX BCe
obmeHuBaoLmecs MHgopmaumen ycTponcTBa AOMKHbI
MCNONb30BaTb OANHAKOBbIE MPOTOKOSIbl HA BCEX YPOBHSX.
Hanpumep, kak 6ygeT nokasaHo B CrefyloLwmx rnasax,
Bbikntovarenu ABB ncnonbsytot npotokon Modbus RTU

nosepx RS-485. OpgHako CyLeCTBYIOT MPOMbILUSIEHHbIE
yCTpONCTBa, wucnonbsywowme npotokon Modbus RTU
nosepx RS-232 nnu Profibus-DP nosepx RS-485.

HeKOTopre YNOMAHYTbIE BbllUe KOM6VIHaL|,VIVI npuseeneHbl
B criegytoLlein Tabnuue, NpuyemM ykasaHo, Kakue 13 Hux
paboToCnOCO6HbI, a KaKne HET.

YPOBHU MPOTOKOJIA I1PO'I:OKOJ1 I'IPO1:OKOJ1 CBsA3b/ONANOr
YCTPOUCTBA A YCTPOUCTBA B

Jlornyeckuin ypoBeHb Modbus Modbus CBS13b BO3MOXHA
dusnyeckun YPOBEHb RS-485 RS-485 COBMECTVMOCTb Ha BCEX YPOBHSIX NPOTOKONA
Jlornyeckuin yposeHb Modbus Modbus CBS3b BO3MOXHA
Q)MSML_IGCKMPI ypOBeHb RS_232 RS_232 CoBMECTMMOCTb Ha BCEX YPOBHAX NpoTOKONa
Jlornyeckuin ypoBeHb Profibus-DP Profibus-DP CBSI3b BO3MOXHA
dusnyeckuin YPOBEHb RS-485 RS-485 COBMECTVMOCTb Ha BCEX YPOBHSIX NPOTOKONA
Jlornyeckunin yposeHb Profibus-DP Modbus CBA3b HEBO3MOXHA

= HecoBMeCTUMOCTb Ha NOrM4YECKOM ypoBHe
Dn3n4eckuin yposeHb RS-485 RS-485 npoTokona
Jlornyeckuin ypoBeHb Modbus Modbus CBs13b HEBO3MOXXHA

= HecoBmecTMOCTb Ha M3NYECKOM YPOBHE
Dur3MYECKUIn YpOBEHDL RS-485 RS-232 npoTokona
Jlornyecknin yposeHb Profibus-DP Modbus CBS3b HEBO3MOXXHA
CDVISVIHGCKVIVI ypOBeHb RS_485 RS_232 HecoBmecTumocTb Ha Bcex YPOBHAX MNpOTOKONa

I'IpmmeHaHme. I'Io,u, JNOrn4ecKnm ypoBHeM NOHNMAETCA COoYeTaHne KaHaibHOro yYpoBHA C NPUKagHbIM YPOBHEM.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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3 YnpaBneHune pacnpegenuTesibHbIMU

3N1eKTPOoyCTaHOBKaMu

Paboty pacnpenennTensHOM  3NEKTPOYCTaHOBKM  HU3-
KOro HanpspKeHWs MOXXHO paccMmatpuBaTb B KayecTBe
HEKOTOPOro TEXHOSIOMMYECKOro MpOoLEecca, OPUEHTUPO-
BaHHOMO Ha pacnpenesieHne 3MEKTPUYECKON 3HEPTUN.
[na noBbIlWEHNs HaOEeXXHOCTU 1 ONTMMMU3aunn ynpasne-
HUS, pacnpefenuTeNbHas SNeKTPOYCTaHOBKA HY>KOAeTCst
B CWUCTEME MOHUTOPWHIa U AUCNETYEPCKOrO KOHTPONS.
PaccmoTpuM mHTerpaumio pacnpenenmTeNibHOM 3NeKTPo-
YCTaHOBKWN B CUCTEMY LEHTPaNN30BaHHOMO aBTOMaTW3u-
pPOBaHHOMO YMNpPaBieHNs1 NPOMbILLIEHHBIM NPEANPUATUEM
W rpaXXaaHCKM 06BbEKTOM. MOXKHO cUnTaTh, YTO Ha Heé
BO3[OENCTBYIOT OBa NOTOKa:

Puc. 16. lNpencTasneHne noToka dHeprum v rnoToka nHgpopmaummn

- OCHOBHOWI MOTOK (MOTOK 3HEprum), COCTOSALLMIA U3 3J1eK-
TPO3Heprun, Kotopas Yepe3 hasHble MNPOBOAHWUKM 1
annapaTtbl KOMMyTauuu W 3awuTbl MepenaeTcs no-
TpebuTenam, NuTast Harpy3ku NPeanpusTYS;

- NOTOK MHopMaummn (UMMhPOBOIA MOTOK), BKIOYAIOLLNIA
BCIO MH(OPMaLMIO, faHHbIE Y KOMaHLbl, UCMONb3yeMble
0N yNpaBneHusi pacnpenenuTenbHO 3NeKTPOYCTaHOB-
KOM.

VIMEHHO 3TVM NOTOKOM Vlanopmau,mm, npoxogAawmm 4epes
KOMMYHNKaUMOHHYIO CETb, U ynpaBnAaeT cuctemMa ynpas-
NeHuns.

e
)

G

MoToK sHeprun

MoToK nHdopmaumu

@
2
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B 3aBMCMOCTYM OT pasMepoB 1 CJIOXKHOCTU YNpaBisieMbIX
3NEKTPOYCTAHOBOK MOXXHO CO3[aBaTb CUCTEMbI KOHTPO-
NI C pa3HoOWN apXUTEKTYPON, OT MpOCTenLlen (oByXypoB-
HeBOI) JO Hanbonee CNOXXHOWM (MHOrOypPOBHEBON).

B HacTosiLen 6poLuope Ans ynpoLeHns MOHMMaHus pac-
CcMaTpuBaloTCA ABYXYPOBHEBbIE apPXUTEKTYPbI, MPUroAHbIe
ONs yripasneHns pacnpenennutesibHbIMU 31EeKTPOYCTaHOB-
Kamu Manoro n cpegHero pasmepa.

B APXUTEKTYpPax Takoro Tmna MO>XXHoO BblAennTb ABa ypoB-
HA:

1) ypOBEHb ynpaBneHus: BKIIIOYaeT CUCTEMY YNPaBieHns 1
peructpaunn gaHHbix (SCADA - cuctema gncneT4epcKo-
ro KOHTPOnsA 1 cbopa faHHbIX). B 60nbLUMHCTBE NPOCTbIX
NPUNOXEHUIN 3TOT YPOBEHb COCTOUT U3 KOMMbloTEPa C
yctaHoBneHHbIM 10 Onsa MOHWTOPUHra, ynpasneHus
W perncrpaummn AaHHbiX. VIMEHHO Ha 3TOM ypOBHe no-
cTynalowye OT [AaT4yMKOB [aHHble PErncTpupyloTcs,
oTo6paxkatoTcsl, 06pabaTbiBAOTCA 1 NEPEnAOTCs Ha UC-
NOJIHUTENbHbIE MEXaHN3Mbl. TakuM 06pas3om, onepaTop
MOXXET KOHTPONIMPOBaTb COCTOSIHME BCEW 3NeKTpoycTa-
HOBKM C OQHON paboyeli CTaHUMKM 1 BbldaBaTb KOMaHAbI,
Heobxoaumble ANnst obecneveHns aheKTNBHON 1 npa-
BWJIbHON paboThl.

Puc. 17. Cuctema ynpasneHusi C 4BYXYPOBHEBOI apXUTEKTYpO

B o6uiemM cnyyae, B peLleHnsiX, COYETaoWmUX ynpasse-
HVEe pacrnpepennTeNibHON 3M1eKTPOYCTaHOBKOM C yrnpas-
JIEHNEM TEXHOJOMMYECKUM MPOLIECCOM, YPOBEHb yrpas-
JIEHUS1 COCTOUT U3 NMPOLLECCOPa, KOTOPbIN KOHTPONMPYEeT
paboTy CucTeMbl aBTOMAaTV3aLMM BCEro TEXHOMornye-
CKOro npotiecca;

2) NONEeBOW YPOBEHb: BKI/HOYAET MOMEBblE YCTPOMCTBA,
o06opynoBaHHblE KOMMYHUMKALMOHHBIMIA MHTepdencamm
(maT4vKmM, NCNONHUTENBHbIE MEXaHM3MbI 1 annaparbl 3a-
LWnTbl, 060pyAOBaHHbIE COOTBETCTBYIOLLMMUN 3NIEKTPOH-
HbIMW pacLEnUTENSIMU), KOTOPbIE CMOHTUPOBAHbI B 31EK-
TPOYCTaHOBKE N HEMOCPEACTBEHHO C HeWl B3auMogen-
CTBYIOT, @ TaKXXe COeQUHSIIOT ee C YPOBHEM YyrpasBfieHus1.
OCHOBHbIE (hyHKLMW NOSIEBOrO YPOBHS:

1) nepemada p[aHHbIX pacnpenenuTenbHON  3NEKTPO-
YCTAHOBKU (HanpuMmep, 3Ha4YeHUIn TOKOB, Harpsh»KEeHWUN,
3SHEPrui, COCTOSIHNS BbIKJlOYaTeNen n T.M.) Ha YPOBEHb
ynpasneHns;

2) wncnonHeHne KomaHg (Hanpumep, BKIKOYEHME/oT-
KJIIOYEHNE BbIKJIIOYaTeNer), MNOCTynawwmx C YPOBHS
ynpasneHus.

[1Ba ypOBHS1 B3anMOZENCTBYIOT MeEXOY COOO0I Yepes LUNHY.
VH(bopMaLMOHHbBIN NOTOK MO WNHE CKaablBaeTCs U3 UH-
dopmauun (Hanpumep, U3MEPEHHbIX 3Ha4YeHun), nepe-
[ilaBaeMoil C NonNeBoro ypoBHS Ha YPOBEHb yNpasneHns, 1
KOMaHf, cneayoLwmx B MPOTUBOMNOIOXKHOM HanpasieHnu.

BepyLee yctponicteo

YpoBeHb ynpasfieHusa
==
MarucTtpanbHasa
LNHa CceTu
[Noneson ypoBeHb L
|
McnonHutenbHoe Hatunk
yCTPOWCTBO BeaoMblit
Benomoe

KomaHpabl

————p

T
|
1
1
I
1
I
I
1
I
1
I
1
I

e e e
|
[

\

[aHHble

Bo3gywHble ABTOMaTUYECKNIA
aBToMaTnyeckmne BblKNtoYaTesb
BbIKitovaTenun B INTOM Kopnyce
Bepnomble Benombin

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bk Cepusa NpoeKTUPOBLLMKA

3.1 YnpasneHne aBToMaTUYECKUMUN BbIKKO4a-
Tenasmn Abb

B cthepe pacnpegeneHns aHepruv B3anMmogencTsene n gu-

anorosblii 06MeH JaHHbIMK MeXAy YCTPONCTBaMU 3aLLnThl

BO3MOXXeH Bnarofaps MMKpPOMpPOLECCOPHbIM pacuenute-

nam, obopyaoBaHHbIM KOMMYHUKaLUOHHBIM MHTEepdeit-

coMm Modbus. MNMprMeHeHre aTnx pacuenuTenen No3Bons-
et Bblkntoyatensam ABB:

- 0OMeHMBATLCA [AaHHbIMA C  OPYrUMU  SNEKTPOHHBbIMU
yCTporicTBaMy N0 KOMMYHUKAUNOHHOW LUMHE 1 B3aUMO-
OelicTBoBaTb C KOMMbIOTEPHbIMK CUCTEMaMU ynpasne-
HUS HU3KOBOJIBTHbIX 3N1EKTPOYCTaHOBOK;

- UHTErpUpPoOBaThb ynpasneHne pacnpesennTensHOn aneK-
TPOYCTaHOBKOIN C CUCTEMaMy aBToMartm3auum TEXHOMO-
rMyeckoro npouecca Bcero npeanpuaTtusa. Hanpumep,
06begunHATL MHoPMaLMIO (3HAYEHNS TOKA, HaNPsS>KEeHNS
M MOLLHOCTK), MOCTynarwLLyd OT aBTOMaTUYECKUX Bbl-
Kfo4aTenen, sawmwanLwmx gsurateny, scnoMmorarenb-
Hble Lenu 1 IMHUN NUTaHNS 3NeKTponeYyein metannypri-
YeCcKNx 3aBOAOB, C UH(OPMaUMENn N OaHHbIMKU, OTHOCS-
WUMUCH K prusnyeckum BenmymHam (Hanpumep, gasne-
HUe 1 Temnepartypa), UCNOoMb3yeMbIM ANS YNpaBneHus
NpoLEeCcCcoM B LenoM. Takum obpasom, BbiKoHaTeSlb C
nHTepdericom Modbus BbINOSHAET HE TONBKO Knaccuye-
CKYI0 (OYHKLMIO 3alNTbl OT CBEPXTOKOB U NOQa4M dneK-
TPOSHEPrnnM Ha Harpy3Ku, HO 1 BbICTYNaeT B PONK none-
BOrO YCTPOWCTBA CUCTEMbI YNpaBneHus, PyHKLNOHNPYS
N Kak nepenartymks, n Kak NCnonHUTENbLHOE YCTPONCTBO.

Bo3MOXXHOCTb nepepayn AaHHbIX aBTOMaTUYECKMM Bbl-
Kno4aTeneM MO3BOMSET KOHTPOMMPOBaTb MNoTpebneHne
3NIEKTPO3HEPIMN 1M ONTUMU3NPOBATL YNpPaBfieHNEe 3NeK-
TPOYCTaHOBKOW.

JaHHble 06 oHepronoTpebneHnn 3neKTPOoyCTaHOB-

KW, CHabxarwllell 9NeKTPOIHeprnuen onpeneneHHbln

TEXHONOIMYECKNI NPOLECC, MOryT KOHTPONMPOBaTbCH,

COXPaHATbCA N aHaNIM3npoBaTbCA ONs:

- CH>KeHunsA 3Hepron0Tpe6neva B peaJibHOM BpEeMeHU
nyTeM OTKNIOYEHNA HN3KOMPUOPUTETHbLIX HArpy3ok, ecin
3HepronoTpebneHne BbIXOQUT 3a OrOBOPEHHbIE NMMU-
Tbl. OTO No3BONSIET nU3bexarb nepennaTtbl NOCTaBLUMKY
3NEKTPO3HEPIUM;

- ONpegeneHns 1 nnaHMpoBaHUS 3aTpaT Ha 3NeKTpo-
QHEepPruto, ceBA3aHHbIX C ynpasnisdeMbIM TEXHONOIrM4YeCKnm
NpoOLIeCCOM.

8[og nepepaT4MKoM NOHMMAETCS AaTHVK, NEPeAaloLLNii NZMEPEHHbIe 3Ha4YeHNs Ye-
pe3 KOMMYHUKaLNOHHYIO cucTemy. B gaHHow cTatee, ABa TepmuHa ‘aarqynk” v “nepe-
[AAaT4nK”, NCMO/b3YITCH KaK CUHOHUMBI.

Kpome Toro, ucxogs us nepefaBaeMoii BbIKJtOHATENEM

nHGopMaLMK, MOXKHO, Hanpuvep:

- YNpaBAsTb CUCTEMaMU PacripeaeneHunst 3IEKTPOIHEPTr N
M rapaHTUpoBaTb ONTUManbHYO paboTy NUTaeMbIX VMK
TEXHOMOrMYECKNX NMPOLECCOB;

KOHTPONMPOBAaTb BbIXOA, OCHOBHBIX 3NEKTPUYECKUX
napameTpoB 3a npepenbl YCTAHOBMEHHbIX HOMUHamb-
HbIX 3HA4YeHWl 1 rapaHTUpPOBaTb HOpPMasbHyl pPaboTy
9NIEKTPOYCTAHOBKN. IJTO MNO3BONSAET MNOAAEPKUBATL
BbICOKOE Ka4eCTBO 3NIEKTPOCHABKEHNS;

obpabaTbiBaTh NpegynpeanTeNibHble CUrHanbl, NocTyna-
IOLWMe OT BbIKKOYaTeNnen, onsi NpeaoTBpaLleHnst HEKOp-
pPeKTHOV paboTbl, OTKA30B 1 NocnegyloLmx cpabarbisa-
HUIM 3awmThl. DTO NO3BONSET JOOUTECA MakCUMasbHON
3 PEKTUBHOCTN NPON3BOACTBA U COKPaTUTL NPOCTOW;

nony4yaTb WMHMOPMaUMIO O NpUYMHaxX OTKa30B B onpe-
OeneHHbIX CeKUMAX 3NeKTpoycTaHoBKK. Hanpumep,
NPWYNHLI OTKa30B MOXXHO OnpefennTb, aHannaupys
3aperncTpMpoBaHHble 3Ha4eHUs PasHbIX TOKOB (Hanpu-
Mep, oTK4YeHne npousowno 28.04.2006 B 12:25 wms-
3a KOPOTKOro 3amblkaHusi ¢ Tokom 12356 A B dase L2).
Takas uHdopmaLmsa NO3BONSAET BbINOMHATL CTATUCTUYE-
CKUIA aHann3 BO3HUKHOBEHWSI aHOMasbHbIX YCNOBUIA ANs
onpegeneHns Hambonee BEPOSTHBIX NMPUYUH OTKa30B;

cobupatb guarHoCcTUyYecKne AaHHble YCTPONCTB 3aluThl
(HampuMep, NPOLEHT M3HOCa MNaBHbIX KOHTAKTOB) AJ1s
nnaHMpoBaHus npodunakTmyeckmx paboT B COOTBET-
CTBUM C PaboynM LMKIOM TEXHONOMMHYECKOMO NpoLecca,
YTOGbl CBECTM K MUHUMYMY MPOCTOM U rapaHTUpOBaTb
HenpPepbIBHOCTb PabOThbl ANEKTPOYCTAHOBKMN.

Kpome Toro, Mcnonb3oBaHmne aNeKTPOHHbIX pacuenuTenei,
nepefaroLLMx AaHHble B CUCTEMY YNpaBneHus, NO3BoNseT
N3MEPATb OCHOBHbIE 3JNEKTPUYECKNE NnapamMeTpbl pac-
npeaennMTenbHON 3NeKTPOYCTAHOBKM (TOKW, HanpsiKeHus,
MOLLHOCTY) 6€3 crneumanbHbIX NPUbopos.

Ecnvrosoputb 0 npenmMyLLecTBax B LEHEXXHOM SKBMBaNEH-
Te, TO 3NIEKTPOHHbIE pacuennTesin No3BONAKT CIKOHOMUTb
Ha 3aKyrnke LWnNTOBbIX I'IpVI60pOB. Kpome Toro, asKoHOMUTCS
MeCTO B pacnpenennTesbHbIX LWnTax, NOCKOJIbKY B HUX HE
npnaeTca ycrtaHaBMBaTb cheunanbHble Oatdukun, noa-
Kno4aemble K CUCTeMe ynpaBJieHUA.
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Puc. 18. ABToMaTnyeckuii BbIK/IlOHYaTE b B KAY€CTBE AaT4HyKa N UCMONHUTEbHOMO ycrpoﬁcrsa ANCreTYEPCKON CUCTEMBI

i
E

Mpeobpa3zoBaTenb nHTepderica RS-232/RS-485

KomaHpgpb!

Lo oo o o i o e e e e e e S e e e e e e e e e e

ModbusRTU

[aHHble

nwedgoHeldAodiyauwe nwiaHauaLnuaraduoed samHaraeduL
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Bkt Cepusa NpoeKTUPOBLLMKA

4 PewweHue ABb ans unpoBbiX cCMCTEM aBTOMaTU3aunn

B paHHoOW rnaee onucbiBaKOTCSA:

- BNIEKTPOHHbIE pacuenuTeny 1 akceccyapbl, NO3BONSIO-
e aBTOMaTMyeckuMm BbikatodaTensm ABB ocyuwecT-
BNSITb KOHTPOSIb N OUCMNETYEPCKOE YyrpaBfieHne HU3Ko-
BOSIETHLIMW  pacnpefennTenbHbIMN  31EKTPOYCTaHOBKa-
M Yepes cetn Modbus RTU, Profibus DP 1 DeviceNet;

- nHTepdenc nuueson naHenu HMI030;

- npaswna opraHusaumu cetn Modbus RS-485;

- UNPPOBbIE NHCTPYMEHTLI n3mepeHns ABB ¢ dyHKumein
CBS3W.

4.1 Bo3nyLUHble aBTOMATUYECKUE BbIKOHATENN
Emax

OnekTpoHHble pacuenutenu PR122/P - PR123/P pnsa
NPUMEHEHNS B CETAX NepeMeHHOro Toka

KoHTposb u gucnetdepckoe yrnpasseHue rno cety Modbus
BospgyLHble aBTOMaTYecKue Bbiknoyatenu Emax ponx-
Hbl ObITb 060PYOOBaHbl IEKTPOHHBLIMY pacLenuTENs MU
PR122/P nnn PR123/P, koTopble MOryT 6bITb NOAKIIOYEHbI
kK cetn Modbus 4yepe3 moaynb cBasn PR120/D-M (xapak-
TEPUCTUKUN NOCNeaHEro NpuBeaeHsl B npunoxexHun C) ans
TOro, 4YToobl:

* nepepaBaTb aBapuiiHble curHanbl O cpabarbiBaHun
3aWnThl 1 CBEAEHUSA O BbIK/lOHaTene (Hanpumep, COCTos-
HUE W MOJIOXKEHUE), a TakXXe Pe3yNbTaTbl BbIMNOHEHHbIX
3MIEKTPOHHBIM pacLenuTenem U3MepeHuin ans yaaneHHom
CUCTEMbI ANCTMETHEPUIAUNN N KOHTPOSS;

*  MPUHUMaTb BHELIHNE KOMaHgbl (Hanpumep, Ha BKJIO-
YeHVe UK OTKIIOYEHME BbIKNloHaTens) nnm yCTaBKN (byHK-
LUUiA 3amThl, genas BO3MOXHbIM ANCTaHLUMOHHOE ynpas-

OneKTpOoHHbIN pacuyenutens PR122/P

NeHre annapaTomM.
Onsa peannsauun OUCTaHUMOHHOIO yrNpasfeHns, TO eCTb
NPaKTUYECKOro BbIMOJIHEHUSA MPUHATLIX KOMaHL Ha BKJIO-
YeHne uny OTKMYeHVe, annapartbl cepun Emax ¢ mogy-
nem cBssun PR120/D-M pomkHbl 6bITb 060pyA0BaHbl crie-
JyoLwMn akceccyapamu:

- pene otknoyeHus (YO)

- pene BkoyeHus (YC)

- MOTOP-PEQYKTOPOM AJ151 aBTOMATU4EeCKOro B3goga npy-
XKVH BKNoYeHus (M).

Ona obmeHa gaHHbIMM MO WrHe pacuenutenam PR122/P
n PR123/P Heobxognm BCrioMoraTtesfibHbI UICTOYHMK M-
TaHusa Vaux (TEXHUYEeCKue XapakTepuCTUKA CM. B NpUo-
XeHuu B).

UNameperHns

BO3MOXXHOCTU MO BbINOJIHEHWIO M3MEPEHUI 3aBUCAT OT
Trna Ncnonb3yemMoro pacuenuTens 1 Hanmyus Moayns us-
mMepeHuii PR120/V.

Mopynb namepexus PR120/V (cm. npunoxxexune D) nocTtas-
NSieTCA YCTaHOBMEHHbIM Ha pacuenuTtens PR123/P. Ons
PR122/P oH 3aka3sbiBaeTcsi oTaefnbHO. B gononHeHue K
NU3MEPEHNIO 3HAYEHWI TOKOB MOAYNb MO3BONSAET U3Me-
pATb W Opyrve aieKTpU4eckne napameTpbl, Hanpumep,
MOLLHOCTb (CM. npunoxexue A). IamepeHHble 3Ha4eHns
MoryT nepepaBaTbcsi Yepe3d PR120/D-M BbiwecTosLeln
cucTeMe ANCNeT4EPCKOro ynpasnieHus.

Pesynsrathl UI3MepeHuii, aBapuiiHble CUrHasbl, KOMaHabl 1
Opyrue nepenaBaeMble OaHHble NepeYncneHsl B Tabnuue
A.1 npunoxxenus A. lNpn nepeBoae pacLenuTens B pexXmum
JIOKanbHOro ynpasfeHns AMCTaHLUMOHHOE ynpaBfieHne aB-
TOMaTU4YECKMM BbIKNOHaTENEM BIOKNPYETCS.

- PR122/P c mopynem cBsi3an PR120/D-M 1 akceccyapamu guctaHumoHHoro ynpasnerus (YO, YC, M)

KoHTponb

PR122/P

PR120/D-M
~

lMpumeyarne: Bmecte ¢ mogynem PR120/D-M nocTaBasieTcsi KOHTaKT CUrHann3aymy B3BoAa NPY>XUH M KOHTaKT CUrHam3auymnmy rnosioXKeHns «yCTaHOBIEH/BbiKa4yeH» aBToMaTu-

4YeCKOro BblK/ro4aresis
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- Pacuenntens PR122/P ¢ mopynem ceasun PR120/D-M n akceccyapamu auctaHumoHHoro ynpasnexus (YO, YC, M)

KoHTponb

PR122/P PR120/V PR120/D-M

IMpumeyaHne. Buecte ¢ mogynem PR120/D-M nocTaBasieTcs KOHTaKT CUrHanu3ayuy B3Bo4a NPYXXVH U KOHTaKT CUrHaan3auymm nosioXKeHus «yCTaHOB/IEH/BbIKa4eH» aBToMaTy-
YeCKOro BbIK/1K04aTesis

AneKTpoHHbIN pacuenutens PR123/P

- Pacuenntens PR123/P ¢ mogynem ceasun PR120/D-M n akceccyapamu guctaHunoHHoro ynpasnenus (YO, YC, M)

KoHTponb

PR123/P PR120/D-M

Mogynb nsmepenuin PR120/V nocraBnaerca ycTaHOBIEHHbIM
Ha pacuenutenb PR123/P

lMpumeyaHve. Bmecte ¢ mogynem PR330/D-M nocTaBasieTcsi KOHTaKT CUrHanu3auuy B3BOAA MPYXXUH U KOHTaKT CUrHaN3aymm rMosIoXKeHNs «yCTaHOBJ/IEH/BbIKa4eH» aBToMa-
TUYECKOro BbIKJIKOHaTEe/151.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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uunesulenolge Walound xiagoddun BULT gqy suHamad ¥

U]t
Vref = 20000 V

LLL/ IT->TT

PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

Pacuenutenu PR122/DC v PR123/DC gnsi npumeHeHus
B CETSIX MOCTOSIHHOIo TOoKa
Hn3koBoONbLTHbIE aBTOMAaTU4YecKue BbikNtovaTenn E2, E3,
E4 n E6 cepun Emax DC gns npumMeHeHus B CeTAX Mno-
CTOSIHHOrO TOKa 060pyf0BaHbl 3NEKTPOHHbLIMY pacuenm-
Tenamn PR122/DC wnn PR123/DC, koTopble MOryT 6bITb
nogkmtoyeHsl K cetn Modbus RTU 4depes mopynb cBssu
PR120/D-M (cm. npunoxeHue C) ana [UMCNeT4epCKoro
ynpasneHnss 1 KOHTPONS YCTAHOBOK MOCTOSIHHOMO TOKa
Hanps>keHem go 1000B noctosiHHOro Toka. Mogynb 13-
mepeHust PR120/V noctaBnsieTcs yCTaHOBMIEHHbIM Ha pac-
uenntenn PR122/DC n PR123/DC. Onsa peannsaunu gnc-
TaHLUMOHHOIO yNpasfieHusi, TO eCTb NPaKTUYECKOro BbINon-
HEHUS NPUHATBIX KOMaH[ Ha BKIIKOYEHUE UMW OTKITIOHEHME,
aBTOMaTtm4eckue Bbiknoyarenu cepum Emax DC gomxHbl
ObITb 060PYAOBaHbI CNegyLLUMIN akceccyapamm (TaknuMm
XKe, Kak 1 ans peanusaum AUCTaHUMOHHOMO ynpasneHus
CTaHOAapTHbIX aBTOMaTMYeCKUX Bbikntoyatenen Emax gna
NPUMEHEHNS B CETAX NEPEMEHHOIO TOKa):
- pene otkno4eHus (YO)
- pene Bkmo4eHns (YC)
- MOTOP-PEayKTOPOM AN aBTOMaTUYeCKOro B3Bofa npy-
XKUH BKIO4YeHus (M).

Ona obMeHa gaHHbIMM MO WKWHe pacuenuntensm PR122/
DC n PR123/DC HeobxoamMm BCROMOraTefbHbIA MCTOYHUK
nuTaHnsa 24 B NOCTOSAHHOrO TOKa (TEXHUYECKME XapakTe-
PUCTUKN CM. B MpUIoXeHun B).

Pesynstatbl uamepeHuii, KomaHapel 1 gpyrue nepenasae-
Mble AaHHble nepeducneHsl B Tabnuue A.1 npunoxxeHus
A. Mpu nepesoge pacuenuTens B PeXuWM NOKanbHOro
ynpasneHus AWCTaHUMOHHOE YnpasfieHne asToMaTunye-
CKUM BbIKNto4yaTenem 610KMpyeTcs.

KoHdurypauus pacuenuteneit PR122/DC n PR123/DC ¢
akceccyapamu gnsa ceasm Modbus aHanormyHa KoHgury-
pauun pacuenutenein PR123/P ons ceTeli nepeMeHHOro
TOKa, onMcaHHom Ha cTp. 15 aTo 6poLutopbl.

I'Ipmmeanme. ,El]‘lil nonyvyeHuns I'lO[JpOGHOI;I MHCbOpMaLLI/II/I Nno yCcTaHOBKaM NOCTOSAHHO-

ro Toka CM. 6pOLLIOpPY Cepun UHXeHepa-NpoeKkTMpoBLUmKa Ne5: «ABTOMaTUYECKMNE
Bblk/Ito4aTenn ABB Ans npuMeHeHnit Ha NOCTOSIHHOM TOKe».
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45 Bo3gylwHble aBTOMatndeckue BbiKNo4YaTe-
Jn Emax X1 n Bbikno4atenu B IMTOM Kopryce
Tmax T7

KoHTpO/Ib n [ncrneT4epckoe yrpaBrieHNE 4Yepe3 CeTb
Modbus

BospywHble aBTOMartnyeckne BblktodaTenu Emax X1,
obopynoBaHble 9NEKTPOHHBbIMU pacLuenutensmn PR332/P
wnn PR333/P, a aBTOomMaTun4yeckue BbIKtOYaTENN B NK-
TOM Koprnyce Tmax T7 - aneKTPOHHbIMK pacuenuTensmmn
PR332/P, moryT 6bITb NopkntoyeHsl kK cetn Modbus 4vepes
mMopynb cBssn PR330/D-M (xapakTepucTuku Mogynsi npu-
BefeHbl B npunoxxeHun C) ans Toro, 4toobl:

* nepegasBaTb aBapuiiHbIE CUrHasbl O Cpa6aTbIBaHI/II/I
3aWuTbl U CBEAEHUS O BblKoYartene (Hanpumep, o ero
COCTOSIHUM W MONOXEHWM), a Takxe pe3ynbraTtbl Bbl-
MOJSIHEHHbIX 3NEKTPOHHbLIM pacuennTeneM U3MepeHui
ona y,El,aJ'IeHHOVI CUCTEMbl OANCNeT4epCKOoro ynpasneHusa
N KOHTPONA.

* MPUHUMaTb OT YAANEHHOW CUCTEMbl YNpaBfieHus
YCTaBKM (OYHKLUMIA 3alyTbl U KOMaHApb! (Hanpumep, Ha
BKJIIOHYEHVE U OTKJIIOHYEHVE aBTOMATUYECKOro BbIK/O4Ya-
Tens), fenas BO3MOXHbIM OUCTAHUMOHHOE ynpaBrieHue
annapaTom.

AsTOMaTU4eCcKUMM BbiktodaTensamm Emax X1 n Tmax T7M
(Bepcus ¢ MOTOPHbBIM MPUBOLOM) MOXHO YyNpaBnsATbh OUC-
TaHUMOHHO. Bbikntoyatenem Tmax T7 B UCnonHeHun 6e3
MOTOPHOIrO MNpuBOAa YNPaBAsaTb OMCTAHLUOHHO HEBO3-
MO>KHO.

Onsa peanusaumn OUCTaAHUMOHHOIO ynpasfieHNsi, TO eCTb
NPaKTNYECKOrO BbIMOMHEHVSA NPUHATBIX KOMaHA, Ha BKJIHO-
YeHue unn oTKN4YeHne, annapartbl TMna Emax X1 n Tmax
T7M ¢ mopynem cBasu PR330/D-M pomkHbl 6bITb 060py-
[OBaHbI CregyloLLMN aKkceccyapamu:
- ucnonHutenbHbin mogynb PR330/R (cM. npunoxxeHue
C);

- pene oTtkntoyeHus (SOR);

- pene Bkno4eHus (SCR);

- MOTOpP-pedyKkTop AN aBTOMAaTMYeCcKoro B3BoAda npy-

>KMH BKNtoYeHus (M).
Ona obmMeHa gaHHbIMK MO WnHe pacuenutensam PR332/P
n PR333/P Heob6xoanm BCromMoraTefbHbiii UCTOYHUK M-
TaHns Vaux (CM. TEXHUYECKME XapaKTepucTuKM B Mnpu-
noxxexun B).

NsmepeHus

BO3MOXHOCTM MO BbINOMHEHWNIO U3MEPEHU 3aBUCAT OT
TNa UCNONb3YEMOro pacLenuTens 1 HaNn4usa Moayns ns-
MepeHun PR330/V.

Mopgyne un3mepeHusa PR330/V (cm. npunoxeHue D)
NOCTaBNSAETCS YCTaHOBNEHHbIM Ha pacuenutens PR333/P.
Ona pacuenutens P332/P oH MOXeT 6biTb OTAENBHO 3a-
KasaH 1 yCTaHOBNEH Ha 3aBope usrotoBuTene. Mopaynb
NO3BONSAET, B AOMONHEHNE K N3MEPEHMIO TOKOB, U3MEPSATb
1 OpYyrve OCHOBHbIE 3MIeKTPUYECKME NnapameTpbl, Hanpu-
MEp, MOLLHOCTb (CM. npunoxeHue A). IamepeHHble 3Ha-
YeHMA MOryT nepenaBaThCH BbILLECTOALEN CUCTEME ONC-
netyepckoro ynpasneHus 4epes PR330/D-M.
Pesynstartbl n3MepeHunia, asapuiiibie CUrHanbl, KOMaHabl 1
gpyrve nepegasaeMble AaHHble NepevncrieHsl B Tabnuue
A.1 npunoxeHus A. MNMpn nepesofe pacuennuTens B PeXXum
JIOKanbHOro ynpasneHns OUCTaHLUUOHHOE yrpaBfieHue as-
TOMaTMYECKMM BbIKKOHaTenem 6noKnpyeTcs.

AneKTpoHHbI pacuenutens PR332/P ana Emax X1 n Tmax T7

- PR332/P ¢ mopynem ceasun PR330/D-M n akceccyapamu ans guctaHunonHoro ynpasneduns (PR330/R, SOR, SCR, M).

KoHTposnb

PR332/P

PR330/D-M

SOR

SCR

PR330/R

- -

,ﬂl/lCTaHL{I/IOHHOe ynpasrsieHne 4718 Tmax T7 BO3MOXHO TOJIbKO B UCMOJIHEHUN C MOTOPHbIM MMPUBOAOM T7M.

lMpumeyanne. Bmecte ¢ mogynem PR330/D-M noctaBnsieTcsi KOHTaKT CUrHann3auum B3BOAA MPYXXUH U KOHTAKT CUrHanN3auum rnosioXKeHns «yCTaHOB/IeH/BblKa4yeH» aBToMa-

TUHEeCKOro BbIK/I0o4YaTesis

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U]t
Vref = 20000 V
LLL/IT>TT
PIf =4 kW
Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

g Btee CeprA NPOEKTMPOBLYMKA

- Pacuenutens PR332/P c mogynewm cesisan PR330/D-M, moaynem namepenuii PR330/V n akceccyapamu guctaHumoHHoro ynpasnenuns (PR330/R, SOR,
SCR, M).

SOR

KoHTponb

PR332/P PR330/V PR330/D-M

+

ﬂMCTaHL{MOHHOe ynpassienve 415 Tmax T7 BO3MOXHO TOJIbKO B UCMOJIHEHUN C MOTOPHbIM rMpnBo40M T7M.

lNpumeyarne. Bmecte ¢ mogynem PR330/D-M nocTaBisieTcsi KOHTaKT CUrHam3almy B3BoAa MpyXXuH U KOHTaKT CUrHann3aLuy rosloXXeHus «yCTaHOB/IeH/Bbika4eH» aBToMa-
TUYECKOIO BbIK/IKOHATESS.

OnekTpoHHbIli pacuenuten PR333/P gna Emax X1
- PacuennTtens PR333/P ¢ mogynem ceasn PR330/D-M n akceccyapamu auctaHumoHHoro ynpasneHust (PR330/R, SOR, SCR, M)

SOR

KoHTponb

PR333/P PR330/D-M PR330/R

=T

Mopynb nsmepenunin PR330/V nocrasnsaetca
yCTaHOBNEHHbIM Ha pacuenutens PR333/P

lNpumeyarne. Bmecte ¢ mogynem PR330/D-M nocTaBisieTcsi KOHTaKT CUrHam3aLmy B3BoAa MPyXXuH U KOHTaKT CUrHann3aLum rosloXXeHus «yCTaHOB/IeH/Bbika4yeH» aBToMa-
TUYECKOIO BbIK/IKOHATESS.

Mpumeyanune. Ons nony4eHns noapobHoON MHMOpMauMn no MYHKUUAM LUGMPOBON KOMMYHMKALMN U TEXHUYECKUM XapaKTepUCTUKaM YKa3aHHbIX Bbille U3Aenuni CM.
COOTBETCTBYIOLLME TEXHNYECKNE KaTanoru.

[na nonyyeHns gansHeiiwei nigopmalum no cTpykType kaptbl Modbus pacuenutenein ABB ¢ nitepdeiicamn cBsisn cM. cnepyoLne JOKYMEHTbI:

- MnTepdeliic cuctembl Modbus ans aBTomatuydeckux soiktodatenein New Emax ¢ pacuenutensmu PR122/P n PR123/P n mopynem cesisan PR120/D-M; ans asTomaTnyecknx
Bbik/toyaTeneit Emax X1, Tmax T7 n Tmax T8 ¢ pacuenutenamn PR332/P n PR333/P n mogynem cessn PR330/D-M (kop gokymenTa: 1SDH000556R0001).
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43 ABTOMaTVHECKME BbIKMIOYATENM B JINTOM
kopnyce Tmax T4-T5-T6

KoHTponb 1 gucrneTyepckoe yrpaBieHne 4epe3 CeTb
Modbus

Pacuenutenn tuna PR222DS/PD, PR223EF n PR223DS
aBTOMaTu4eckmnx Bknto4datenen Tmax T4, T5 n T6 moryT
BecTn obmeH gaHHbiMy no cetn Modbus 4epes pasbem
X3 (cm. npunoxenue C). PyHKUMA AmanoroBoro obmeHa
OaHHbIMU NO3BOSIET:

* nepegaBaTb aBapuiiHble CUrHanbl O cpabaTbiBaHUK
3alnThl U CBEAEHUSA O BbiKO4aTene (Hanpumep, o ero
COCTOSIHUM W MONOXEHUM), a TakxXe pe3ynbtaTbl Bbl-
MOSIHEHHbIX 3JIEKTPOHHbBIM pacuennTenemM WU3MepeHuin
ONS yoaneHHoN CUCTEMbl AUCMNETYEPCKOro ynpasneHns
1N KOHTPONS;

[Ona nepegaym aTON CUCTEME YyNpaBneHUs CBemeHwuli o
COCTOSIHMM annapaTa (BK/HYEH, OTKJIOYeH, cpaboTarn),
BblkntodaTenn Tmax Tuna T4, T5 n T6 JonXKHbl ObITb
obopynoBaHbl AOMOMHUTENBHBIMU KOHTakTamu AUX-E,
Ha3blBAEMbIMN TaKXe KOHTaKTaMu ANs 3EKTPOHHOro
NCNONHeHNs (CM. npunoxxeHue E);

® NMPUHMMaTbL KOMaHApbl OT 3TOM CUCTEMbI (Hanpumep, Ha
BKJIHOYEHWE UMW OTKJTIOYEHMWE BbIKNOYaTeNs) Un YCTaBKM
YHKUMIA 3alWyTLI, Oenas BO3MOXHbIM AUCTaHLUMOHHOE
yrpaBfeHve annapaToMm.

OneKTpoHHbIN pacuenutens PR222DS/PD

Ona peanusauuyn OWCTaHUMOHHOMO YMpasneHus, TO
€CTb MPaKTUYECKOro BbIMOMHEHNST MPUHATBIX KOMaH[,
Ha BKJIIOYEHUE NN OTKIIOYEHNE, BbIKTIoYaTeNnn B JINTOM
kopnyce cepun Tmax T4, T5 n T6 AomKHbl 6bITb 060-
PYAOBaHbl MOTOPHbIM NPUBOAOM C 3NIEKTPOHHBIM MHTEP-
dericom MOE-E (npunoxeHune E) n BcnomoratenbHbiM1
KoHTakTamu AUX-E B 3neKTpOHHOM NCNONHEHUN.
[Ona obmeHa gaHHbIMKU MO WinHe pacuenutenam PR222DS/
PD, PR223EF n PR223DS HeobxognMM BCrOMOraTesibHbI
MNCTOYHUK NMUTaHus Vaux (CM. TEXHUYECKNE XapaKTepUCTu-
K/ B MpUNoXXeHnn B).

NsmepeHus

Pacuenutenn PR222DS/PD, PR223EF n PR223DS BbI-
0aloT 3Ha4YeHNsi ToKa, U3MEePEHHOro B asax, HelTpanu 1
3aLUMTHOM NPOBOAJHNKE.

Mpwn yctaHoBke mopyns namepeHuii VM210 n pasbéma
X4 (cm. npunoxenue D), pacuenutenu tnna PR223EF u
PR223DS noMymoO TOKOB MOryT U3MeEpsTb U Apyrme oc-
HOBHbIE NapamMeTPbl ANEKTPOYCTAaHOBKM (CM. NMPUIOXEHNe
A). PesynbtaTthl n3MepeHuin nepeparTcs pacuenutenem
BHELUHElN cuUCTeMe yrnpaBieHus 4epe3 KOHTakTbl 1 u 2
pasbema X3.

PesynkTaThl M3MepeHnin, KoMaHabl U Apyriue nepefasae-
Mble JaHHble nepedncieHbl B Tabnuue A.2 NPUIoXeHus
A. MNpu nepeBoge pacuenuTens B PEXUM JOKalbHOro
ynpaefeHnss OWUCTaHUMOHHOE YnpaBfieHue aBToMaTtuye-
CKVM BbIK/to4aTenem 6r1oKupyeTcs.

- PR222DS/PD ¢ gononHuTenbHbIMU koHTakTamu AUX-E, pazbemom X3 n MoTopHbIM npusofoM MOE-E ¢ 351eKTPOHHbIM MHTepdhencom

KoHTponb
PR222DS/PD AUX-E

C =
oy

Pazbem X3 MOE-E

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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nuhnecuLenolgae Na1Lound xiaaodcdun BUT qqy sMHamad ¢

U

Ut
Vref = 20000 V
LLL/IT>TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

Vr2 =400V

% %ﬁ&%%monm Cepl/lﬂ npoeKTVIpOBLLlVlKa

OneKTpOoHHbIN pacuenutens PR223EF

- PR223EF ¢ pononHuTtenbHbiMu koHTakTamn AUX-E, pasbemMom X3 1 MOTOPHbIM NPUBOAOM C 3/IEKTPOHHbLIM uHTepdeiicom MOE-E

KoHTponb
PR223EF AUX-E Pasbem X3 MOE-E

_— O

- PR223EF ¢ pononHuTenbHbiMK KOHTakTamn AUX-E, pasbemamu X3 n X4, mogynem namepenunii VM210 n MOTOPHbIM NPUBOAOM C 31I€KTPOHHbIM
nHTepdeiicom MOE-E

KoHTponb

Pasbvem X3

PR223EF AUX-E Pasbem X4
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OneKTpoHHbIN pacuenutens PR223DS

- PR223DS ¢ gononHutenbHbIMu KoOHTakTamm AUX-E, pasbeMoM X3 1 moTopHbiM npusogom MOE-E ¢ anekTpoHHbIM nHTepdhencom

KoHTponb
PR223DS AUX-E Pasbem X3 MOE-E

- PR223DS ¢ pgononHuTtenbHbiMn KoHTakTamm AUX-E, pasbemamu X3 n X4, mogynem mnameperuin VM210 1 MOTOPHbIM NPUBOAOM C 3/1IEKTPOHHbLIM
nHTepdeiicom MOE-E

KoHTponb
Paszbem X3
PR223DS AUX-E Pa3bem X4

% |
-LI

MOE-E

Mpumeyanve. Bonee geTtanbHas nHdopMaLs Mo PyHKLUSAM 06MeHa AaHHbIMY 1 TEXHNHECKUM XapaKTepUCTMKaM yKasaHHbIX BbILLE U3AENN COAEP>XXUTCSI B COOTBETCTBYIOLLIMX
TEeXHNYeCKUX KaTanorax.

[Ansa nonyyeHnsa panbHelwei nHgopmaumm no cTpykType kaptel Modbus pacuenuteneit ABB ¢ uHTepdeiicamm cBa3n cM. cnepytoLie [OKYMEHTbI:

- PykoBoacTso none3osatens VHtepdeiic cuctemel Modbus PR223EF (kop gokymeHTa: 1ISDHO00566R0001)

- PykoBopcTso nonb3osartens ViHtepdeiic cuctemsl Modbus PR223DS (ko gokymeHTa: 1SDHO00658R0001)

- PykoBogcTBo nonb3osatens HTepdeiic cuctemsl Modbus PR222DS/PD (kog fgokymeHTa: 1SDHO00600R0001).

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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uunesulenolge Walound xiagoddun BULT gqy suHamad ¥

U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

4.4 ABTOMAaTUYECKME BbIKMIOYATENN B SIMTOM
Kopnyce Tmax XT2-XT4

KoHTponib 1 gucrneT4epckoe yrpaBrieHne 4Yepe3 CeTb

Modbus

OnekTpoHHble pacuenutenu Tuna Ekip LSI, Ekip LSIG,

Ekip M-LRIU un Ekip E-LSIG (nocnegHuin Tun pacuenntenst

TONBbKO A1 aBTOMATUYECKMX BbIKKoYarTenen cepum Tmax

XT4) moryT 6bITb nogkntoyeHsl kK cetn Modbus RTU ans

ONCNETYEPCKOro ynpasneHns U KOHTPOSS HU3KOBOJIBTHbI-

MU 9/IEKTPOYCTaHOBKaMM.

MopkniodeHne k cetn Modbus ocyuiecTensieTcs 4epes

momynb cBasu Ekip Com (xapakTepuctukm cm. B npu-

noxeHun C), KOTOPbI NpencTaBnseT cobon uHTepdelc

CBSI31 AN NOAKOYEHUS BbILLEYNOMSHYThIX 3JIEKTPOHHbIX

pacuenuTenein K NPOMbILLIIEHHON CETU U OCYLLECTBNEHNS

gvanorosoro obMeHa C cucTtemamu Aaucnerdepusauun,

ONs TOro YTo6bI:

- OUCTaAHUMOHHO MoJly4aTb BCE OaHHble N3MepeHui, aBa-
PUWIHbIE CUrHAnNbI OT pacuenuTens u nHhopmMaumio o co-
CTOSIHNM aBTOMaTU4eCKOro BbIKNOYaTens ons peanvsa-
L OMCNETYEPCKOro YNPaBaeHUs 1 KOHTPONSA 9NEKTPOy-
CTaHOBKOW (Hanpumep, KOHTPOJIb NOTpebneHns aHeprum
1 Ka4yecTBa dNeKTPOCETH);

- NepefaBaTb BHELWIHME KOMaHAbl Ha BKJIKOYEHUE/OTKIIO-
YeHne n cbpoc nocne cpabaTbiBaHUSA 3alNTbI (o5 aB-
TOMaTMYECKNX BbIKOYaTENEN C MOTOPHbIM MPUBOAOM
MOE-E cm. npunoxenne F);

- OUCTaAHUMOHHO YCTaHaBNMBaTb NapaMeTpbl KoHbuUrypa-
LK1, NPOrpaMMmnpPoOBaHus 1 3awnTbl (YCTaBKM MO TOKY U
BpeMeHn cpabaTbiBaHWsi, KpMBble 3aLUMTHbIX (PYHKLNA)
pacuenuTens.

ABTOMaTU4eCKME BbIKMKOYaTeNu B NUTOM Kopnyce Tmax
XT2-XT4 MOXXHO NPUMEHATb B CUCTEMAX CBA3U A1 KOM-
NIEKCHOro OUCMETHEPCKOro YnpaBieHUs 3neKkTpoycTa-
HOBKOIN MNpu ToKe Harpy3ku oT 4 A. [JaHHyo (yHKUMIO
No3BONSET peann3oBaTb, Hanpumep, aBTOMaTUHECKUin
BbIK/llO4aTeNb B IMTOM Kopnyce Tmax XT2, o6opyaosaH-
HbIl 3NEKTPOHHbIM pacuenuTtenem Ekip LSI, In = 10 A ¢
yCTaBkol cpabatbiBaHus 3auThl L pasHoii 0,4.

Ons pguanoroBoro obMeHa [aHHbIMU MO LUMHE MOAYIO
Ekip Com u pacuenutento Heo6xoaMM BCNOMOraTenbHbIN
UCTOYHUK nuTaHnsa 24 B noctosiHHoro Toka (Vaux) (TexHu-
YecKue XapakTepUCTUKN CM. B NpuioxeHun B)

Onsa peannsauun OUCTaHUMOHHOIO ynpasfeHns, TO eCTb
NPaKTUYECKOro BbIMOJIHEHUSA MPUHATLIX KOMaHL Ha BKJIO-
YeHNe/oTKNIoYeHne n cbpoca nocne cpabaTbiBaHWsS 3a-
LMTbI, aBTOMAaTMYeCKUE BbIK/OHYATENN B IMTOM KOpnyce
cepumn Tmax XT2 n XT4 ponxHbl 6bITb 060py[0BaHbl MO-
TOPHbIM NMPUBOAOM C 3NEKTPOHHBIM UHTEpdericom MOE-E
(cm. npunoxerwe E).

UsmepeHns

B pononHeHne K onucaHHbIM BbiLlLe (PYHKLMAM AncneTyep-
CKOro ynpasfieHusi pacuenuTtenu ¢ nHTepdencom cesasn
nepenaroT AaHHbIe NPOU3BEAEHHBLIX N3MEPEHUI cucTeme
AvicneTyepunsanumn, TeM CaMbiM KOHTPONMPYS SneKkTpuye-
CKMNe napameTpbl yCTaHOBKMU.

B yacTtHOCTW, anekTpoHHble pacuenutenn Ekip LSI, Ekip
LSIG n Ekip M-LRIU n3mepstoT 3HayeHusi Toka (TOKW B
Tpex asax, HenTpanu n TOK 3a3eMIeHNs).

Pacuenutenn Ekip E-LSIG gna aBTOMaTn4eCKuX BbIKIHO-
yateneit Tmax XT4 NnOMMMO 3Ha4YeHW ToKa N3MepPSAIoT 1
Apyrne OCHOBHblE NapaMeTpbl 3NEKTPOYCTAHOBKMW, MO-
3BONAIOLLINE KAYECTBEHHO YNPaBsTb 3NIEKTPOIHEPruei,
TaKne Kak HanpsbkeHue (MMHenHoe 1 asHoe), MOLWHOCTb
1 noTpebneHne aNeKTPO3Heprun (oNs onTuMmMsaumn no-
TpebneHna n pacnpegeneHus, 4actoTbl U KO3 duLneH-
Ta rapMOHNYECKNX NCKaXKEHU (MONHOro koadduumneHTa
rapmMoHVK 1 cnekTpa). Bce namepeHus anekTpuyeckux na-
pameTpoB npoussogaTcs pacuenutenem Ekip-E LSIG 6e3
AOMOSTHUTENBHbLIX BHELLHUX MOAYNEN N3MepeHuns.
M3mMepeHHble anekTpryeckme napameTpbl XpaHATCs B
pacuenuTene C BO3MOXHOCTLIO nepefadn B CUCTEMY
ynpasneHus [ns AWCNETYEPCKOro KOHTPONS ONeKTpo-
YCTaHOBKOIA.

OcHOBHbIe pesynbTaThl U3MEPEHWI, aBapuiiHble CUrHanbI
U Apyrne paHHble, NpepocTasfsieMble pacuenuTensiMu,
nepeyncneHsl B Tabnuue A.3 npunoxeHus A. MNpu nepe-
BOAE pacuennTens B PEXUM JIOKanbHOro ynpasneHus
AVICTaHUMOHHOE ynpasfeHne aBTOMaTNYeCKUM BbIKoYa-
Tenem 6noknpyertcs.
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Pacuenutenu Ekip E-LSIG, Ekip LSIG, Ekip LSI n Ekip M-LRIU
- Ekip E-LSIG/LSIG/LSI/M-LRIU c mogynem cBsi3an Ekip Com n motopHbiM npusogom MOE-E

KoHTposb

Ekip E-LSIG
lL Moy d o] |Snxt || Deinsl
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Mogynb cBsA3u Ekip Com no3sonseT NogknoynTb K CUcTe-

Me gucneTyepusaumnmn cnepyolee obopynoBaHue:

- aBTOMaTmyeckme Bbikntovatenu Tmax XT2 n XT4, o6opy-
JOBaHHble anekTpuyeckumn pacuenutensmu Ekip LS/I,
Ekip |, Ekip M-LIU, Ekip G-LS/I n Ekip N-LS/I 6e3 cBs3n
no Modbus, n aBTomatnyeckme BbikNtoYaTeNN ¢ TEPMO-
MarHuTHbIMK pacuenuTensamu TMA, TMD, TMG, koTopble
Tak>Xe MOXKHO 1CMOJIb30BaTh B CETAX NOCTOSIHHOIO TOKA;

- BbIK/oHaTenu-pasbeamHnTenn Tmax XT4D.
OT1a KOHpUrypauus no3eonseT:

- nony4aTb QUCTaHUMOHHO AaHHble O COCTOSIHM aBToMa-
TNYECKOro BbIKIOYaTeNs (OTKJIIOUYEH/BKITIOYEH, cpaboTan
no 3awyTe) UM O COCTOSIHNW BbIKIOYaTeNs-pasbeanHu-
Tens (OTKHOYEH/BKIOYEH);

MOE-E

Ekip Com

- nepefaBaTb BHELLIHME KOMaHObl Ha OTKOYEeHWe/BKIIO-
YeHne aBTOMATUMYECKOro BbIKOYATENSA/BbIKNIOYATENSA-
pasbeguHUTEeNns WAM TONbKO KOMaHAabl cbpoca nocne
cpabartbiBaHMs 3aWwuTbl. 118 3TOro aBTOMaTnyecKunii Bbl-
KnoYaTesnb U BblKNoYaTelb-PasbeANHUTENb OO/DKEH
6bITb 060PYAOBaH MOTOPHBLIM MPUBOLAOM C 3/IEKTPOHHbLIM
nHTepdericom MOE-E (cMm. npunoxeHue F).

Takxe B faHHoi koHdurypauun mogynb Ekip Com pon-
>XXeH OblTb 06OpyAoBaH BCMOMOrateSibHbIM MCTOYHUKOM
nuTaHms 24 B nocTtosiHHOro Toka Vaux (TexHuyeckne xa-
PaKTepPUCTUNKKN CM. B MPUIoXeHnn B).
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U

Ut
Vref = 20000 V/
LLL/IT>TT
PIf=4kw

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

(&)
Vr2 =400V

g Btee CeprA NPOEKTMPOBLYMKA

ABTOMaTU4YeCKMe BbIKJIlOHaTEeNN C TepMOMarHMTHbiMu pacuenutensamu TMA/TMD, aneKTPOHHbIMU pacLenuTensivmn
Ekip 6e3 cBsai3u no Modbus u Bbikntoyatenu-pasbveguHutenn Tmax XT4D

- TMA/TMD-Ekip 6e3 cBs3u no Modbus ¢ mogynem cssisu Ekip Com n moTopHbiM npusogom MOE-E

CocTosiHMEe aBTOMATNYECKOrO BblKNOYaTeNs
TMA/TMD

Ekip Com MOE-E

Ekip LS/I, Ekip |, Ekip M-LIU, Ekip G-LS/1, Ekip N-LS/I
I‘ L Namimi«I [
38290

L R

12s®

IS T BT

MOE-E

-+

. — . ———— — . &

an/IMe‘-laHI/Ie. Bonee AetanbHas I/IHd)OpMaLlI/Iﬂ no beHKLI,I/IﬂM obmeHa AaHHbIMU N TEXHUYECKUM XapaKTepucTukamM ykasaHHbIX Bbllle I/I3ﬂeJ1I/II7I COAEPXNTCA B COOTBETCTBYHOLLNX
TEeXHNYeCKNX KaTanorax.
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45 Pewerne SDO30DX ONna aBTOMaTUYeCKnX
BbikNtodartenen 6e3 nHrepdernca Modbus RTU

OneKTpoHHble NHTepdelicHble mogynm SDO30DX obecne-

ymBatoT nogkntoveHne kK cetn Modbus:

- aBTOMaTNYECKMX BbIKtoYaTenen - BO3AyLWHbIX U B Nn-
TOM Kopryce, C TEPMOMAarHMTHbIMI pacuenuTensiMm unm
3NIEKTPOHHBIMY pacLenuTensmmn B 6a30BOM UCMONHEHNN;

- a TakXke BbIKJIoHaTenen-pasbegnHUTENEN - BO3OYLUHbIX
1 B IUTOM KOpnyce.

MopkntoyeHHble Nogo6HbIM 06pa3oM aBTOMATUYECKHE Bbl-
KfKo4aTenn 1 BblKoYaTenn-pasbeanHNUTENN NOSABASIOTCA
B cetu Modbus B KayecTBe BeOOMbIX YCTPOWCTB W
MOryT CBA3bIBaTbCA C rnaBHbIM ycTponcteoMm (MK, MK,
cuctemon SCADA).

3TO NO3BONSET BLILWECTOSLLEN CUCTEMe AucneTHepusa-

LMK ynpaensTb faHHbIMU annapataMmu. B vyacTHocTu, oHa

MOXET:

1) cUMTBIBaTBL COCTOSIHME AaBTOMATNYECKOIO BbIK/IHOYaTeNs:
BKJIIOHEH, OTKJIOYeH, cpaboTalsl, YCTaHOBJEH, BblKa4eH,
NPY>XNHbI B3BEAEHbI/PaspsiXKeHbl;

2) nopgaBaTb annapaTtam KoMaHAbl BKJIHOYEHUS, OTKIoYe-
HVs 1 cbpoca nocsie aBapuinHoOro cpabartbiBaHus.

CunTblBaHME COCTOSIHMSI annaparta BbINOSHAETCs  Ye-
pes3 [onoHNTENbHbIE KOHTaKTbl, KOTOPbIe AOMKHbI GbiTb
CMOHTUPOBaHbI Ha annapare.

[ns1 BbINOMHEHNS BHELLHMX KOMaHZ, anmnapaT 4o/KeH ObiTb
06opyAoBaH COOTBETCTBYHOLLMMU aKceccyapamul.

OcHoBHble xapakTepucTuky SDO30DX npuBeaeHbl B Tabnuue HXKe:

Tun ycTtpoiicTBa

DyHKLUN

OnucaHwue

- 3 ANCKPETHbIX BbiXoda

- BKknto4eH, OTK/IKOYEH, MOMHbIN cOpoc

SD030 DX

- 5 OUCKPETHbIX BbIXOA0B

- Onpoc cocTosiHMA annapara

Puc. 19. VinteppevicHbiii mogyns SDO30DX

i SD030DX

Tmax T5 Tmax T3

+PR221DS +TMA

MNpeobpasosarens
RS-232/RS-485

E SD030DX i SD030DX

Tmax T4
+ PR221DS

Emax E2
+PR121/P
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U]t
Vref = 20000 V

LLL/ IT->TT

PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

% §£2§1%%A300mA Cepl/lﬂ npoeKTleOBLU'VI Ka

CynTbiBaHNE COCTOSIHUSI aBTOMAaTUHYECKOIO BbIK/IOYaTES

,D,J'IFI CYUTbIBAHNA COCTOAHUA aBTOMATN4YeCKOro BbIKJIHO-
vaTtensa ncnonb3yTcAa Ao 5 [ONONHUTENBHBIX KOHTAKTOB,
NOAKNKOYEHHbIX, COOTBETCTBEHHO, K MNATU AOUCKPETHbIM

Bxopam (DI1, DI2, DI3, DI4 n DI5) SDO30DX.

B Tabnuue HuxXe ykasaHbi:
- aBTOMaTM4yeckme  BbIKJIKOHaTENN

SDO030DX;

n BbIiKS1to4vaTenn-

pasbeauHUTeNn, KOTOPbLIMU MOXXHO YMNpaBnAaTb 4Yepes

- 3HaYeHne CUrHaIoB KaXKaoro ANCKPETHOro Bxomda (C co-

OTBETCTBYOLWNM OONONHUTENIbHbIM KOHTaKTOM) ona pas-

JINYHBbIX annapaTtoB..

CooTBeTcTBYlOWas MUHopmauus
. Mpy>XuHbi 3awuTa CocTosiHMe aBTOMaTU4eCKOro BbiKJllouaTens Pexum ynpaBneHus
aBToOMaTU4ecKoro
BblKllovyaTens Pa3psixeHbl=0 Hopma=0 BbikaueH=0 OTknoyeH=0 Hopma=0 AvcTaHunoHHoe=0
B3BegeHbi=1 Cpa6oTana=1 BkaueH=1 BkntoyeH=1 Cpa6oTan=1 JNlokanbHoe=1
DI2 + KOHTaKT DI3 + KOHTaKT Dl4 + DI2 + KoHTaKT DI5 +
curHanmsaumm curHanmaauum [ONONHUTENbHbIE curHanusaumu nepekoyaoLwmin
cpabaTbiBaHWSA NOJSIOXKEHUS KOHTaKTbl cpabatbiBaHusA KOHTaKT
3awuThl (S51) «BKa4YeH» aBTOMaTNYEeCKOro no no6on curHanusauum
(S751/1) BblKto4aTens npu4mnHe (SY) NonoXKeHns
T4-T5-T6 B Q) nepeksoyaTens
pexxmma ynpasneHuns
«JjokanbHoe/
AVNCTaHLMOHHOEe»
(83/1)
DI1 + koHueBoW DI2 + kOHTaKT DI3 + KOHTaKT Dl4 + DI5 + nepekntovaTens
KOHTaKT MOTOp- curHanusauum curHanusauum LONOSHNUTENbHbIE pexuma ynpasneHms
pepykTopa BbIKJIIO4EHHOT0 NonoXeHus KOHTaKTbl «JloKanbHoe/
T7 X1 B3BOAA COCTOSIHWS «BKa4yeH» aBTOMaTN4eCcKoro [UCTaHLUMOHHOEe» (S43)
EH’+E6 NPY>XWHbI annapara, (8751/1) BbIKtOHaTens -
(S33M/1) BbI3BAHHOI0O Q)
cpabaTbiBaHUEM
3aWumThl NO
CBEpXTOKy (S51)
Tun
BblK/lOYaTens-
pa3beauHUTENs
DI3 + KOHTaKT Dl4 + DI5 +
curHanmaauum OONONHUTENBHbIE nepekoyaoLwmin
NOJSIOXXEHUS KOHTaKTbl KOHTaKT
«BKa4eH» aBTOMaTNYEeCKOro curHanmaauum
TAD-T5D-T6D } ) (S751/1) BblKtoYaTens _ NonoXeHns
Q) nepeknioyarens
pexxuma ynpasneHus
«JlokanbHoe/
OVCTaHLMOHHOEe»
(83/1)
T7D, X1B/MS DI1 + koHueBoW DI3 + KOHTaKT Di4 + DI5 + nepekntoyartens
E1/MS+E6/MS KOHTaKT MOTOP- curHanusauum OOMONHNTENbHbIE pexunma ynpasneHust
pegykTopa NOJIOXXEHUS KOHTaKTbl «JlokanbHoe/
B3BOAA = «BKa4YeH» aBTOMaTNYECKOrO = ONCTaHUMOHHOE»(S43)
NPY>XWHbI (S751/1) BbIK/lO4aTeNs
(S33M/1) Q)
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AncTaHymoHHoe ynpasneHne B Tabnuue HuXXe ykasaHbl:

1) aBTOMaTUYECKNME BbIK/OYaTeN 1 BbiKNtoYaTen-pasbe-
OVIHATENW, KOTOPbIMU MOXXHO YNPaBnsiTbe AUCTAHLMOHHO;

2) ycTaHaBnMBaeMble Ha annapare akceccyapbl 15 akTu-
BaLIM KOMaH[,;

3) TUMbI BbINOMHAEMbIX KOMaHA,

Mopgynn SDO30DX nepepatoT aBTOMaTtU4eCKOMY BbIK/HO-
YaTento/BbIKNoHaTENO-Pa3beguHUTENIO KOMaHAp! (BKIIO-
YeHune, OTKIYeHe N copoc aBapunHOro cpabarbiBaHUs)
OT BbILLECTOSLLEN CUCTEMBI YNPABNEHNS.

Tun aBTOMaTUYECKOrO Akceccyapbl ANns aKTUBaLm KOmaHa Komanpgbi
BblK/loyaTens
T4-T5-T6 MoTopHbIli npusog B3BoAa npyxuHsl (MOE) BkntoueHne/OTKno4eHne
SOR: pene oTKOYEHUS BknioveHne
T7M. X4 SCR: pene BKOYeHNS OTktoYeHNE
’ YR: pene c6poca nocne cpabatbiBaHNs 3aLMTbI C6poc aBapuiiHoro cpabaTbliBaHWs
M: MOTOp-peayKTOp AN5 aBTOMATU4ECKOro B3BOAA NPYXXWH
YO: pene oTkNIIO4EHUS BkntoveHne
EH-E6 YC: pene BktoYeHUs OTKntoyeHne
’ YR: pene c6poca nocne cpabatbiBaHUs 3aLLMTbI C6poc aBapuiiHoro cpabaTbiBaHus

M: MOTOp-penyKTOp AN aBTOMATUYECKOro B3BOAA NPY>XXUH

Twun BbikNoYaTens-
pasbeauHuTens

T4D-T5D-T6D MoTopHbI npusopd B3BoAa npyxuHsl (MOE) Bkntouenne/OTknto4eHne

SOR: pene oTKNIOYEHNS
T7D, X1B/MS SCR: pene BKOYeHNS BkntoueHne/OTKntoHeHe
M: MOTOp-peayKTOop ANs aBTOMaTU4ECKOro B3BOAA NPYXXMH

YO: pene oTKNOYEHNS
E1/MS+E6/MS YC: pene BktoYeHUs BkntoveHne/OTKntoHeHE
M: MOTOp-peayKTop ANst aBTOMaTU4ECKOro B3BoAa NPYXXWH

Puc. 20. Cxema coeguHeHuii SDO30DX

NHTepoeic EIARS-485 ana
cBsA3u ¢ ceTbio Modbus

4
BcnomoraTtenbHoe nutaHne Vaux — _ 248
12 10 7 6 14 16 18 20 1 2 22
DO1 DO2 DO3 DI DI2 DI3 Di4 DI5
1 9 8 5 13 15 17 19 5D030 DX

A w

\ J \ J
Y Y

JVCKpeTHble BbIXoAbl JVcKpeTHble BXoAbl

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

-QF1
$294C 80
DDA60 100A 300m

CepuAa NpoeKTUPOBLLMKA

IOns KoppekTHon paboTtbl SDO30DX K HeMy AOMKHbI BbITb

NOOK/THOYEHbI:

- BComMorarefibHble LUenu annapara 4Yepe3 OUCKPETHble
Bxofgpl (DI) n Bbixogel (DO), 4TO6bI MOAYNbL MOr B3au-
MOAENCTBOBATb C aBTOMATUYECKUM BbIKOYaTENEM: aK-
TUBMPOBaTb KOMaHAbl (BKJIOYEHME, OTKI0YeHMe, cOpoc
aBapunHOro cpabartbiBaHUs) U NepenasaTb AaHHbIE O CO-
CTOSIHWUM annapaTa;

- ceTb Modbus 4yepes nocneposatenbHbii uHTEpderic EIA
RS-485 onsa cBA3KM C BbIWECTOSALLEN AMCNETYEPCKON CU-

Ha pucyHke 21 gns npumepa nokasaHa cxema nogknoye-
H1s mopyns SDO30DX K BO3QyLHOMY aBTOMATUYECKOMY
BblkNto4arento Tuna Emax E6.

Ons dyHKunoHnposaHus mogyns SDO30DX k Hemy pon-
>KEH ObITb MOOKIKOYEH BCMOMOraTebHbI NCTOYHMK NnTa-
HMs Vaux co cnepyroLMmn XxapakTepucTukamu:

XapakTepuCTUKMN BCNOMOraTe/ibHoro
WUCTOYHUKA NUTAHUS

SD030DX

HanpsixxeHune 24 B nocT. Toka + 20%

ctemon (MK, MJIK nnn SCADA); MakcumanbHble nynbcaumnm +5%
- BcnomoraresnbHoe nutaHne Vaux. HomwunanbHas mowHocTb npu 24 B 2 BT
Puc. 21. Cxema coeguHeHni SDO30DX fas1 aBToMaTn4eckoro Bbikroyaresnss Emax E6
Wktepdeiic BcnowmorarensHoe TpyuHbl Cpaborana AsTomaThyeckuit AgTomaruyeckiit Jwcr./NokanbHbiit Orkniovenvie Briouenne Bosspar Morop-penykTop
R485 nuTaie B3BE/IEHb! 3auTa BbIKTIOUATENb BHIKTIOYETEND pexim Koro Koro K0ro 83807
YCTaHOBeH 3AMKHYT NpYKAHbI
BYCXORHOE
nonoxenne
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45 WHTepcpenc HMIO30 Ha nuueBoi naHenu
pacnpenenuTenbHOro wmrta

HMIO30 npepncTtaBnsieT cobol gucnnen, yctaHaBnvBae-
MbI H2 NNLIEBOI NaHenn pacnpenennTesibHOro wura, ans
OTOOpaXXEHUSA [aHHbIX BO3AOYLUHbIX aBTOMAaTU4ECKNX Bbl-
kntovaTtenen Emax n Emax X1, aBTomaTn4ecKux BbIKJItO-
yatenen B nutom kKopnyce Tmax T u Tmax XT co cnegyto-
LMK 9NEKTPOHHBIMU pacLenMTeNsIMu:

ABTOMaTn4yeckue

Pacuenutenu
BbIKJIlOHaTENN

PR121/P-PR122/P-PR123/P-PR122/DC(*)

Emax E1+-E6 -PR123/DC()
Emax X1 PR331/P-PR332/P-PR333/P
Tmax T7 PR331/P-PR332/P

Tmax T4-T5-T6
Tmax XT2-XT4(*)

PR222DS/PD-PR223DS-PR223EF
Ekip LS, Ekip LSIG, Ekip E-LSIG, Ekip M-LRIU

(*) HMI030 ¢ Bepcueri MO 3.00 nnu nospHee

Pexxum amnepmeTtpa (A)

OTO yCTPOWCTBO OTOGpaXKaeT Ha 3KpaHe ANEeKTpUYecKue
napamMeTpbl yCTAHOBKU 1 AaHHble, obpabaTbiBaemble NoA-
KJTIOYEHHBIM pacuenuTenem.

Mepen BBogom B akcnnyataumto HMIO30 MOXHO Bbi-
6paTb OAUH N3 NEPEYNCNEHHBIX HUXE PEXUMOB paboTbl
npv NOMOLLM NepeknoYaTens, PacrnofoXXeHHOro Ha Topue
yCcTpolicTBa.

- Pexxum amnepmeTtpa (A)

B aToM pexnme oTobBpaXkatoTcsi 3Ha4YeHUs1 TOKOB B Tpex
dazax U HeNTpann Ha OCHOBaHUM AaHHbIX MOAK/HOYEH-
Horo pacuenutens. NOMMMO 3TOro YCTPOWCTBO MOXKET
oTobpaxkaTb 3Ha4veHVe MakCMMasibHOro Toka u ¢asy, B
KOTOPOW OH 3apermcTpupoBaH, COrlacHO NocnegHnM no-
Jy4eHHbIM AaHHbIM, COXPaHEHHbIM B XXypHasie n3MepeHuin
pacuenuTens. 9TW OaHHble AOCTYMHbl TONbLKO €cnv npu
obmeHe paHHbIMK no ceTn Modbus HMI030 siBnsieTcs Be-
OyLMM YCTPONCTBOM.

- Pexxkum BonbTmMeTpa (B)

B aTOM pexxunme 0TobpaxxatoTcs 3Ha4eHns hasHbIX Hanps-
xeHuin V., V,, V,, U 3HA4YEHNS NIMHENHbIX Hanps>KeHui
Vs Vo, V,,. B 3TOM pexume nHbopmMauusa 13 xypHana
UCTOPUN USMEPEHNIT HE OTOBPaXKaeTCs.

E1+E6-X1-T7 E2:E6 T4-T5-T6 XT2-XT4
PR222DS/PD-PR223DS- Ekip LSIG/LSI - Ekip .
PR12x/P-PR33X/P PR12X/DC PR223EF E-LSIG Ekip M-LRIU
®azHble TokU (I -1 ,-1,,) [ ] ] [ ] [ ] [ ]
Tok Hertpamm (I,)" ] [ [ ]
JKypHan nameperuii (Tokm) ] ] ] u

ON3MepeHns, BOCTYMHbIE MPW HANMYUN HERTPaN (C YeTbIPEXMOMOCHBIM WU TPEXMONIOCHLIM aBTOMATNHECKUM BbIK/OHATENEM C TPaHCHOPMATOPOM TOKa AN BHELWHErO

HENTPanbHOro NPOBOAHMKA).

Pexxum BonbTmeTpa (B)

E1+E6-X1-T7 E2+E6 T4-T5-T6 XT2-XT4

PR122/P-PR123/P .

PR332/P-PR333/P PR12X/DC PR223EF PR223DS Ekip E-LSIG
®azHble HanpsxkeHns (V.- V, -V, )" n ] L] u ]
OcTaTto4Hoe HanpsixeHue ) u n n
JnHeliHble HanpskeHns ) ] ] n n

ON3mepeHuns, AOCTYMHbIE NPK HANUYMK Moayns uamepenuin (PR120/V gns Emax E1+E6, PR330/V ans Emax X1 u Tmax T7, VM210 gnst Tmax T4-T5-T6) u HeiiTpanu.

“MN3mepeHus, [OCTYNHbIE MPU HANUYMKU Moaynsi nameperuii (PR120/V gns Emax E1+ES,

PR330/V gna Emax X1 n Tmax T7, VM210 gns Tmax T4-T5-T6).

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

% SIS oo Cepuia NPOEKTUPOBLLMKA

- Pexxum BaTTMeTpa (BT) TNy NOAKJ/IIOYEHHOrO pacuenuTens cnegyolme AaHHbIe:
KO3 DULMEHT MOLLHOCTU (cosg), 4acToTa (f), Koadduum-
€HT aMnanTydbl TOKA, akTuBHasA MoLLHOCTL (P), peakTus-
Has MoLHocTb (Q), nonHas MOLWHOCTL (S) 1 gaHHble No-
cnegHero cpabaTtbiBaHua (Hanpumep, Tun cpaboTasLuen
3almMTbl U 3HaYEeHne ToKa aBapun).

B aTtom pexwume cornacHo Tuny NogKMOYEHHOro pacue-
nUTensa 0To6paXKalTCA 3HAYEHUA aKTUBHOW MOLLHOCTY P,
peakTUBHOM MOLLHOCTU Q 1 MOMHOW MOLLUHOCTU S (Cym-
MapHo u asHom).

- NMonb3oBaTenbckuii pexum (A, B, BT...)
B aTOM pexmme oTo6pa)katoTCs 3HaYeHUs1 PEXXMMOB am-
nepmMmeTpa, BOSLTMETPA M BATTMETPA, a TakXe COrflacHO

Pexxum BatTmeTpa (BT)

E1+E6-X1-T7 E2+E6 T4-T5-T6 XT2-XT4

PR3P PR PR12UD pro22Ds BipE-LSG
AkTnBHas asHas mowHocTs (P, P,, P)0 n - -
PeakTusHas dasHas MowHocTs (Q,-Q,-Q,) n - -
MonHasa dasHas MoWHOCTb (S,-S,-S )" C . .
CymmapHasi akTBHast MoLHocTb (P)) [ [ ] L] u
CymMMapHas peakTuBHas MoLHOCTb (Q)) - - N
CymmapHas nosiHas MoLHocTb (S)) n O -

ON3mepeHuns, focTynHble Npy Hanuy4un moaynsa namepenus (PR120/V gna Emax E1+E6, PR330/V gna Emax X1 n Tmax T7, VM210 gns Tmax T4-T5-T6) n HelTpansHoro
nNpoBOAHUKA.
U 3mepeHns, 4OCTYNHbIE MPU HaNU4YMM Moaynsa nameperus (PR120/V gns Emax E1+E6, PR330/V ana Emax X1 n Tmax T7, VM210 gns Tmax T4-T5-T6).

Monb3oBatenbckuii pexum (A, B, BT...)

E1-E6-X1-T7 E2:E6 T4-T5-T6 XT2-XT4
PR122/P-
i’2132311//FI;_ ;;{;325//5 PR12X/DC |PR222DS/PD| PR223EF PR223DS | Ekip E-LSIG EklpL;SIG/ MI—EIl.(;??IU
PR333/P
®azHble Toku (I,-1, -1, [ [ [ [ [ [ u u u
Tok HenTpamm (I,)" u u u u
JKypHan namepenuii (Toku) ] [ u
®agsHble HanpskeHus (V.- V, -V, )" [ n n u ]
OcTarto4Hoe HanpsxeHue ) n n =
JINHeVHble HanNPsXXeHNs [ [] [ n
AkTnBHas asHas MowHocTb (P -P,- P) ] ] ]
PeakTuBHas asHas MoHOCTb (Q,-
Q,-Q,)" — ] [ ]
MonHasa dasHas MowHoCTb (S,-S,-S )
CymMmapHasi akTBHast MoLHocTb (P)() n n n n
CymMMapHas peakTuBHasi MOLLHOCTb (Q)™) n ] u
CymMmapHas nosHas MoLwHocTb (S)) n n n
CymMMapHbIii KO3 OULMEHT MOLLHOCTM
(cosg,, )" [ [ ] ]
YactoTa™ [] [ u
KoadduumeHT amnantyapl hasHoro - .
TOKa
KoadhduumneHT amnamTyabl HenTpanu® n [
CymmapHas akTnBHas aHeprua‘™ ] [] ]
CymmapHasi peakTusHas aHeprusi‘™) [ ] ]
CymmapHas nonHas aHeprus™ n n
[ata nocnepgHero cpabartbiBaHWs No
CEME [ ] [ ] [ ] [ ] [ ] [ ] [] [ ] [ ]

ON3mepeHuns, [OCTYMNHbIE MPY HANNYUKM HENTPANU (C 4ETbIPEXMOMIOCHLIM aBTOMAaTUHECKMM BbIKJIlOYaTENIeM UM TPEXMOMIIOCHBIM aBTOMaTUHECKUM BbIK/o4YaTeNemM ¢ TpaHc-
(hopmaTopOoM TOKa A5 BHELUHEro HeTPasbHOro NPOBOAHMNKA).

“N3mepeHus, [OCTYNHbIe NpK Hanu4un moayns nameperus (PR120/V gna Emax E1+E6, PR330/V gns Emax X1 n Tmax T7, VM210 ans Tmax T4-T5-T6) u HeiiTpanbHOro nNpo-
BOAHUKA.

IN3mepeHus, OCTYMHbIE NPU HanM4UKM Mopyns namepenns (PR120/V gns Emax E1+E6, PR330/V ans Emax X1 n Tmax T7, VM210 gnst Tmax T4-T5-T6).
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Mpwu pabote ¢ BbIHOCHBIM ancnneem HMIO30 nHTepdeiic
RS485 (knemmbl 3 1 4) HECOBMECTMM C UHTEPGENCOM
CAN (knemmbl 7 1 8). CnepoBaTenbHO, OAHOBPEMEHHbIN
o6meH aaHHbiMKu no cetn Modbus ¥ BHyTpeHHel WwnHe
WI (wumHa CAN npepHasHadeHa ansi ycrponcts ABB)
HEBO3MOXKEH.

K OgHOI LUMHE MOXXHO MOAK/IYUTL TONMLKO OAMH 610K
HMIO30 B ogHOM paboyem pexume. Ona qyHKLUOHNPO-
BaHus 6noka HMIO30 kK HeMy JomkeH ObiTb MOOKJIIOYEH
BCMOMOraTesibHbIi UICTOYHVK MUTaHus Vaux co cnepyto-
LMW XapaKTePUCTKaMU:

Hanps>xeHue 24 B nocT. Toka + 20%

MakcurmarnbHble nynbcaunm +5%

HoMunHanbHas MOLLHOCTb 1,4 BT npu 24 B nocT. ToKa

Emax E1+ E6 - Emax X1 - Tmax T7

B kavecTtBe BCNOMOraTenbHOro NCTOYHMKA NUTaHWA JO0-
>KEH BbICTYNaTb rasibBaHNYeCKN PasBA3aHHbIA BHELLHWUIA
UCTOYHUK MuTaHus. [ns 3asemneHus BCNOMOraTenbHOro
UCTOYHUKA MUTaHMA HEOOXOOUMO MCMONb30BaTh ranbsa-
HMYECKN WN30/IMPOBaHHble MpeobpasoBartenu, COOTBET-
cTBytowme ctangapty MOK 60950 (UL 1950) wnn skBuBa-
neHtTHeIM M3K 6036441 n CEl 64-8, koTopble rapaHTupy-
IOT, YTO CMHA3HbBIA TOK UM TOK yTeukn (cM. MOK 478/1 un
CEl 22/3) He npeBbicnT 3,5 MA.

Hw>ke npuBeaeHbl HECKONBKO NPUMEPOB CXEM COeANHEHWN
ncnonb3osaHna 6noka HMI030.

Moapo6Hyto NHopMaLMIo MO MCMOSIb30BAHWIO N TEXHUYE-
CKMM XapaKTepuUCTMKaM YCTPOWCTBA CM. B TEXHUYECKOM
kaTtanore «BbliHocHol gucnnein HMIO30» (kop AOKyMeHTa
1SDHO000573R0001).

Onsa Bo3AyLLHbIX aBTOMaTMYECKNX BbikntodaTenen Emax E1+E6, Emax X1 n aBToMaTnyeckux Bblkfoyatenen B IMTOM

kopnyce Tmax T7 JOCTyMNHbI criegytoLye KoHUrypawumu:

- OucneTyepckoe ynpaBieHne U UHAVMKaLUS Ha NULEeBOW naHenu

HMI030
LLinHa RS485
Cnctema gucneTyepckoro
(CAN_)  (CAN_H) ynpasneHus
2 1 5 6 7 8 9 10
Vaux
248
T
Ka6enb Modbus Ka6enb Modbus
+|24B | - b —
(A) (B) (A) ﬁw1 _] (B)
T BNOK KOHTaKTOB
K1 K2 W3 w4 w1 w2 aBTOMATUYECKOro
K1 ¢ ® K2 W3 ¢ » W4 W1 e ® W2 BbIKNlOYaTeNa un
cKonb3AwWwme
KOHTaKTbI

PR122/P PR120/D-M
PR123/P PR330/D-M
PR122/DC
PR123/DC
PR332/P
PR333/P

Bnok HMIO30 HacTpoeH Ha o6MeH AaHHbIMU No ceTn Modbus B pexnmMe BegyLLero ycTponcTaa.

W1: CuctemHas wuHa pacuenutens (knemmbl W1 n W2)
W2: JlokanbHas wuHa pacuenutens (knemmbl W3 n W4)
K1-K2: BcnomorarensHoe nutaHue Vaux

Ona coepmHeHus pacuenutens n HMIO30 ncnonb3yeTcs aKpaHMpPOBaHHLIM Kabenb Tuna «BuTas Mnapa» C XapakTepUCTUYECKUM
nmnegaHcom 120 Q (tun kabens Belden 3105 nnu aKBMBaneHTHbIN). SKpaH JOMKEH ObiTb 3a3eMJiIeH C OOHOrO KOHLA COeQUHEHUS.

MakcrmaneHas pekomeHgyemas gnvHa coegmHeHus mexgy HMI030 n pacuenuTtenem coctasnset 15 m.

B 310l KOHUrypaumm K pacLUenmuTento MOXHO NOOKJIYNTb TObKO oanH 6ok HMIO30 no wnHe W2.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

- Uhpukauusa Ha nuueBon naHenm

HMI030 HMI030
LLnHa RS485 LnHa RS485
(CAN_L)  (CAN_H) (CAN_L)  (CAN_H)
2 1 5 6 7 8 9 10 2 1 7 8 9 10
Vaux Vaux - +
_ 24B
24B
I T
Kabenb Modbus Kabenb Modbus
+]24B | - F 3
(A) 5
JIOK KOHTAKTOB
K1 K2 w3 aBTOMATMUYECKOrO
K1 e * K2 w3 BblKNoYaTena uin

cKonb3swwye
KOHTaKTbl

PR120/D-M
PR330/D-M

PR122/P - PR123/P
PR122/DC - PR123/DC
PR332/P - PR333/P

PR121/P
PR331/P

Bnok HMIO30 HacTpoeH Ha o6meH gaHHbiMu No ceTu Modbus B pexxnme BegyLLero yCTponcTaa.
W1: CuctemHas wuHa pacuenutens (knemmol W1 n W2)
W2: JlokanbHas wuHa pacuenutens (knemmbl W3 n W4)
K1-K2: BcnomorarenbHoe nutaHme Vaux
MakcrmanbHas pekomeHgyemas gnvHa coegmHeHus mexgy HMI030 n pacuenutenem no wuHe W2 coctasnsiet 15 m.
OMNpu ncnonb3oBaHMM cUCTEMHON WKHBI pacuenuTtenss W1 makcrumanbHas pekomeHgyemas anuHa coeguHeHus mexgy HMI0O30 n
pacuenuTtenem coctasnset 300m.
B aTom cnyyae Heob6xoanmo:
- ona coegunHeHna HMI030 n pacuenutenst ucnonb3oBaTte Mogynb cBs3n PR120/D-M (PR330/D-M);
- HMIO30 pgosmkeH ObiTb MOAKIIIOYEH K CUCTEMHON WwWinHe pacuenuTtens W1;
- yctaHosuTb 6510k HMIO30 B pexxm BegyLlero yCcTponcTsa;
- ncnonb3osatb nHTepdelic caasn Modbus RS485 (knemmbl 3 1 4);
- YCTaHOBWTb CliegyioLLe NnapameTpbl CBA3U pacuenuTens:
- Agpec: 3;
- CkopocTb nepegayn ganHbix: 19200 6uT/c;
- KoHTponb 4eTHOCTU: No HeveTHOCTH (EVEN);
- CTtonosbIn 6uT: 1.
Ona coepgunHenus pacuenutens n HMIO30 ucnonb3yeTcs sKpaHMpPOBaHHLI Kabenb Tuna «BuTas napa» C XapakTepuCTUYECKUM
umnegaHcom 120 Q (tun kabensi Belden 3105 nnn akBuBaneHTHbIN). SKpaH AOMMKEH OblTb 3a3EMJIEH C OQHOIO KOHLA COeaVHEHMS.

B aToin koHdurypauumn k pacuenutensm PR121/P n PR331/P MOXHO nogkniounTb Tonbko oanH 6nok HMIO30 no
JNIoKanbHo WwuHe W2.

K pacuenutensm PR122/P, PR123/P, PR332/P, PR333/P, PR122/DC n PR123/DC B 31Ol KOHMUrypaumm MOXHO
NoaKo4NTb Ao AByX 6nokos HMIO30: nepBbIii - K TokanbHow WwiHe W2 1 BTOpoli - K cucTeMHoi winHe W1 (cm.).
Mockonbky 6nokn HMIO30 nogktoYeHbl K pasHbiM LLMHAM, TO OHU MOTYT (OYHKLMOHNPOBATL B OAHOM pabodeM pexxunme.
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- MlHaukKauuna Ha nuueBo NaHenu ¢ HeckoabKumun 6nokamm HMI030

K ogHOMY pacuenuTento MOXXHO NoAKMIYNTb A0 YeTbipex 6nokos HMIO30 no ogHoM WnHe npu cobaoaeHnn cnegyroLmnx

yCnoBuii:

- Tun pacuenutens PR122/P-PR123/P nnn PR332/P-PR333/P;

- kaxxabih 6nok HMI030 ocHaueH MO sBepcun 2.00 nnu 6onee NO3LHEN 1 BbICTYNAET B PEXMME BEAOMOro YCTPONCTBA;

- ncnonb3yembliii uHTepdelic caasn Modbus RS485 (knemmbl 3 u 4);

- Hanuune 6noka MMO30 (N1TaHne OT BCnoMoraTebHOro UCToYHNKa 24B nocT. Toka (PHom = 2,5 BT npu 24B));

- Ana Kaxgoro 6noka HMIO30 BbiIGpaH pasnunyHbIin pexxum paboTbl (amnepMeTp, BONLTMETP, BAaTTMETP UM NOSb30Ba-
TENbCKUN).

MpuHuMnNuanbHas cxema

PR122/P-PR123/P
PR332/P-PR333/P

JlokanbHas wmHa W2

MMO030
T e—

MocnepoBatenbHas wmHa W3

HMI030
REEE W EE W

RS=A RS=B RS=BT RS=A, B, Br...

RS: MoBOpOTHbLIN NepeknoyaTenb

W2: JlokanbHas wnHa pacuenutens (knemmol W3 n W4) n 6noka MMO030 (knemmbl 10 1 11)

W3: MNocnepoBatenbHas winHa 61oka MMO30 (knemmbl 13 1 14)

MakcumaneHas pekomeHgyemas asvHa nokanbHon wuHel W2 coctaenset 15 m.

MakcumaneHaa pekomeHgyemas anvHa nocnegosartenbHom WwuHel W2 coctasnset 300 m.

[Ons nopknoYeHns UCMoNb3yeTcst aKpaHWPOBaHHbIA kabenb Tuna «BuUTas napa» C XapakTepucTnyeckum umnegaHcom 120 Q (tun
kabens Belden 3105 unn akBrBaneHTHbIN).

Mpu coepnHeHun pacuenutens n MM030 pekomeHayeTCs 3a3eM/INTb 3KPaH C OJHOI0 KOHLIA COEANHEHUSI CO CTOPOHbI pacLenuTens.
Mpu nogkntoYeHn nocnepgosaTenbHON WnHbI W3 pekoMeHayeTcs 3a3eMnTb 3KpaH C OAHOIO KOHLA COeAMHEHUNSI CO CTOPOHbI 6roka
MMO030.

VIHCTpYKLUMM NO MOHTaXXy MPOBOAKM 13 TexHu4eckoro Katanora «/HTepdeiico! Flex ans nocnegosaTenbHONM WWHBI» NPUBEAEHbI HXKE.

K pacuenutenam PR121/P n PR331/P moxHO nogknto4nTsb Ao Ayx 6nokos HMIO30 B AByx pasnnyHbix pexmmax pabo-

Thbl: peXXum amnepmeTpa (A) n nonb3osatensckuii pexnm (A, B, BT...).

B aTolh KOHUrypaumm ans ocyLecTBneHnst 06MeHa AaHHbIMN MexXay pacuenutenem n nHtepdgencamm HMI030 Tpeby-

eTcs 6nok MMO030.

MMO030 npepcTaBnsieT cob6oi yCTPONCTBO HA OCHOBE MUKPOMpPOLIECcopa C ABYMS Pa3fINYHbIMU KaHanamu CBA3K:

- ogHa nocneposarenibHas wnHa W2 anst nogkaloyeHns 1 CBA3U C pacuennTesieM rno CUCTEMHON LUMHEe pacuenuTens
Wi1;

- oAHa nocneposaTtenbHas wWnHa W3 ansa nogkntoyenuns u cessn ¢ 6nokamm HMIO30.

Takum o6pasom, MMO30 nonyyaeT gaHHble OT pacuenuTens no wuHe W2 un noceinaet nx Ha 6nokn HMIO30, nog-

KJIOYEHHbIE K HEMY MO WwunHe W3, B pe3ynbrarte 4Yero Ha IMUEBO NaHen 0TOOpaXkaloTCs U3MEPEHHbIE SNEKTPUYECKNE

napameTpsbl.

[Ona nonyyeHns nogpobHo nHpopmaumm cM. TexHn4eckuin katanor «HTepdencel Flex ans nocnenoBaTenbHON LWWHbI»

(kop pokymeHTa: 1SDH000622R0001).

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U]t
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW
Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

ABTOMaTU4YecKue BbiKnovaTenu B iInTom Kopnyce Tmax XT2 - XT4

[ns aBTOMaTnyecKmx Bolknto4vaTenen B nutom Kopnyce Tmax XT2 n XT4 ¢ anekTpoHHbIMK pacuenuTtensmm Ekip E-LSIG,
Ekip LSI, Ekip LSIG n Ekip M-LIRU gocTynHbl cnegytowme ase KOHpuUrypauum:

- AncneT4yepcKoe ynpasieHue N UHANKauus Ha nuueBoin NaHenun

Cucrema AancneTtyepckoro
ynpasneHnAa

5 6 9 10
4
3
1 2 HMIO30
Vaux
+
_ 248
Wi Kabenb Modbus ws
JF3
XC5 K1 W1 1 W2
JE3
XC5 K2 W4 TW3
XV ®K2 oK1 ewW4 oW3 » W1 & W2

JF3-JE3: pa3bembl Ansa BcnomoraTenbHbIX
Lienei aBToMaTN4eCcKoro BbiKnoyaTens
B BbIKaTHOM UCMOSTHEHUN

XC5: 6-LTbIPbKOBbIN LUTENCENbHbIN
ananTep Ha TopLe naHenu ana
BCMOMOraTenbHbIX Lienei
aBTOMATNYECKOro BbIK/oYaTens
BO BTbIYHOM UCMOSTHEHUN

XV: 610K KOHTaKTOB Ans
CTALUMOHAPHbIX aBTOMATUYECKUX
BblKNlOYaTenemn

EAQEE

SY/3 Q7

Mogynb Ekip Com

Ekip E-LSIG / Ekip LSI
Ekip LSIG / Ekip M-LIRU

OTa KOHUrypaumst BO3MOXXHa Npu ycnosuu, 4To BeiHocHo gucnnet HMIO30 ocHaleH MO Bepcun 3.00 nnmn 6onee no3gHen.

Bnok HMIO30 chyHKUMOHMPYET B peXXUMe BEAYLLErO YCTPONCTBA, U OOMEH AaHHbIMU OCYLLECTBASETCS MO BHYTPEHHeN wuHe WI.

WI: BHyTpeHHss winHa pacuenutens (nHtepdeiic CAN npenHasHadeH ans yctpoiicts Abb; kabenn W3 n W4 mogynsi Ekip com)

WS: cuctemHas wuHa pacuenutens (kabenn W1 n W2 mopyns Ekip)

K1-K2: BcnomoratensHoe nutaHue Vaux

MakcumansHasa gnnHa coegnHeHunsa mexgy HMIO30 n pacuenutenem coctaBnset 15 m.

Ona coepmHerns pacuenutens n HMI030 ncnonb3yeTcs aKpaHWpoBaHHbIN kabenb Tuna «BuTas napa» C XxapakTepUCTUHECKUM nMne-
naHcom 120 Q (Tun kabensa Belden 3105 unn akBrnBaneHTHbIN). SKpaH JoMKeH ObiTb 3a3eMEH C OAHOIO KOHLA COEANHEHUS.
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- Mhpukauusa Ha nuuyeBoi naHenun

[Onsa peannaauumn 3Ton KOHGUrypaumm npu NoKIYEHNN 3NeKTPOHHbIX pacuenuTtenen Ekip E-LSIG, Ekip LSI, Ekip LSIG
n Ekip M-LRIU k 6noky HMIO30 Heo6x0aMmo Mcnoib30BaTk creumasnbHbli KOMMEKT BCMOMOraTenbHOro nutaHns 24 B
NOCTOSIHHOIO TOKa.

KomnnekT BcnomoratensHOro nutaHus 24 B nOCTOAHHOrO ToKa AOCTYMNEH B ABYX WCMOSIHEHUAX: AN aBTOMaTUY4eCKNX
BbIKJllOHaTeNe B CTaUMOHaPHOM/BTbIYMHOM UCTIONHEHNM 1 4151 aBTOMaTUHECKIX BbIK/OHaTesei B BbIKATHOM MCMOSTHEHNM.

Puc. 22. KomnaeKkT BCrioMoratesibHOro nutaHns 24 B nocTossHHOro Toka 4151 aBTOMaTUYECKUX BbIK/IIoYaTeen B BbIKATHOM VUCMOTHEHUN

W3

KomnnekT BcnomoraTenbHOro nutaHusa 24 B nocToAHHOro Toka
ANA aBTOMaTUYECKNX BblKlouaTenein B BbIkaTHOM UCMONHEHNN

DUKCpoBaHHas YacTb
pasbema JH2

OurKCMpoBaHHaA YacTb
pasbema JL2

MopsuHana YacTb
pasbema JH2

MonBuXHasA YacTb
pasbema JL2

Kabenb ans coeguHeHus
C pacuenuTenem

JL2-JH2: PazbeMbl gt BCoMoraTesibHbIX Lieneil aBTOMaTUYeCcKnX BblKtoHaTenen B BbIKaTHOM UCMOSTHEHUN

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

5 6 910
4
3
1 2 HMI030
+
Vaux _24B
Wi JL2-JH2: pazbembl Ana komnnekTa
BCMOMOraTe/lbHOro NUTaHUA
JL2 K2 TK1 24 B nocTosAHHOro ToKa AnA
aBTOMAaTUUeCKMX BbiKoUaTenei
B BbIKaTHOM UCMOJTHEHUN
JH2 W4 TwW3
X3: 6-LITbIPbKOBbIV LUTENCENbHbI
X3 oK2 oK1 eW4 e\W3 ajanTep Ha TopLe naHenu ans
KOMMJIeKTa BCMOMOraTelbHoro
nuTaHus 24 B noctosaHHOro Toka
<! o [NA aBTOMaTUYeCKUX BbiKnioyaTenen
gl g =| = B BbIKATHOM VICMOSTHEHNN
KomnnekT BcnomoraTtenbHOro
nuTaHnA 24 B NoCcToAHHOro ToKa
24B
Kabenb ana coeamHeHma
C pacuenuTenem
>
[
~
\\
T~

Ekip E-LSIG / Ekip LSI
Ekip LSIG / Ekip M-LIRU

OTa KOHUrypauust BO3MoXxXHa npu ycnosuu, 4to 6nok HMIO30 ocHaweH MO Bepcun 3.00 nnn 6onee nosgHen.
Bnok HMI030 BbicTynaeT B ponv BegyLlero yCTporcTBa, 1 06MeH AaHHBIMU OCYLLECTBNSAETCS NO BHYTPeHHen wiuHe WI.
HeobxoanMo ncnonb3osaTtb KOMMIEKT BCMOMOraTeflsHoro nutaHus 24 B nocT. Toka.
K1-K2: BcnomorartenbHoe nutaHme Vaux
WI: BHyTpeHHsS winHa pacuenutens (uHtepgeiic CAN npepHasHadveH ans yctpoicts ABB; kabenn W3 n W4 komnnekta Bcnomora-
TeNbHOro NuTaHusi 24 B nocT. Toka)
MakcumanbHas gnvHa coeamHeHus mexay HMIO30 u pacuenuTtenem coctasnsieT 15 m.
Ons yBenuyeHns gnvHel ¢ 15 M go 300 M Heo6xoaMMOo:
- ycTaHoBuTb HMIO30 B pexkvM BegyLLero yCTponcTea 1 ncnonb3oBatb nHTepdeinc cesasm Modbus RS485 (knemmbl 3 1 4);
- ucrnonb3oBatb Mogysb cBsi3n Ekip Com ans coegnHeHns HMIO30 n pacuenvTenst BMECTO KOMMJIEKTa BCMOMOraTeSisHOro nutaHmus 24
B nocTosiHHoro Toka;
- 6nok HMIO30 gomnkeH 6bITb MOAKIIOYEH K cucTemHon wiHe pacuenutens WS (kabenu W1 n W2 mogyns Ekip Com);
- YCTaHOBUTb CliefyloLve napameTpbl CBA3N pacuenuTens:
- Anpec: 247;
- CkopocTb nepegayn aanHbix: 19200 6ut/c;
- KoHTponb yeTHocTu: no HeveTHocTn (EVEN);
- CTtonosbIn 6uT: 1.
Ona coepmHerns pacuenutens n HMI030 ncnonb3yeTcs aKpaHWpOBaHHbIN kabenb Tuna «Butas napa» C XapakTepUCTUHECKUM nMne-
naHcoMm paeHbiM 120 Q (Hanp.: Tun kabens Belden 3105 nnn akBMBaNeHTHbIN). DKpaH OO/MKEH ObiTb 3a3eMJIEH C OHOIO KOHLA CO-

efVHEeHVs1.
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- MlHaukKauuna Ha nuueBo NaHenu ¢ HeckoabKumun 6nokamm HMI030

K ogHOMY pacuenuTento MOXXHO NoAKMIYNTb A0 YeTbipex 6nokos HMIO30 no ogHoM WnHe npu cobaoaeHnn cnegyroLmnx

yCnoBuii:

- Tun pacuenutens Ekip E-LSIG;

- kaxxabih 6nok HMIO30 ocHaweH Bepcuen MO 3.00 nnn 6onee NoO3gHEN, OH PYHKUNOHUPYET B pPeXuUMe BefyLlero
YCTPOWCTBA 1 OCyLLecTBNSeT OOMEH AaHHbIMY MO BHyTpeHHen winHe WI (knemmbl 7 un 8);

- ona Kaxgoro 6noka HMIO30 BbiGupaeTcsi OOUH N3 YETbIPEX Pa3NUYHbIX PEXUMOB PaboTbl (aMnepMeTp, BONLTMETP,
BaTTMETP UMM NONb30BaTENIbCKIN).

MpuHUMNuanbHas cxema

Ekip E-LSIG

LE T TS t

BHyTpeHHsist wumHa WI

KomnnekTt
BCMNOMOraTesibHoro
nuTaHusa 24B
MOCTOSIHHOIO TOKa

RS=B

RS=A, B, Br.../ RS: M0BOPOTHbIit NepekntoyaTenb

WI: BHYyTpeHHsA wunHa pacuenutens (MHTepdenc CAN npegHasHayeH ana yctponcts ABB; kabenn W3 n W4 Komnnekrta Bcnomora-
TENbHOro NUTaHusa 24 B NOCTOSAHHOIO TOKa)
MakcumaneHaa pekomeHgyemas gavHa nokansHon wiuHel WI coctasnsieT 15 m.
Onsa ysenuyeHus gnnHel ¢ 15 m go 300 M Heo6xoaumo:
- yCTaHOBUTb Kaxapln 6nok HMIO30 B pexxum BegyLLero ycTporicTBa U NUCnonb3osaTtb MHTepdeinc ceasn Modbus RS485 (knemmbl 3
n4);
- NCnonb30BaTb MoAynb cBaA3n Ekip Com BMeCTO KOMMneKTa BCnomMorarenibHOro nutaHns 24 B nocT. Toka;
- NOAKNIYNTL pacuenuTenb K 6nokam HMIO30 no cuctemHoin wnHe pacuenutens WS (kabenn W1 n W2 mogynsa Ekip Com);
- YCTAHOBWTb ClegytoLye napamMeTpbl CBSI3N pacLenuTens:
- Agpec: 247;
- CkopocTb nepegayn gaHHbix: 19200 6uT/c;
- KoHTponb 4yeTHoCTH: No HeyeTHocTn (EVEN);
- Ctonosbii 6uT: 1.
[Onsa coeanHenus pacuenutens n 6nokos HMIO30 ncnonb3yeTcs 9KpaHMPOBaHHbIN Kabesb Tvna «BuTas napa» C XapakTepucTU4ecKnum
nmMnegaHcom pasHbiM 120 Q (Tun kabens Belden 3105 nnu akBrBaneHTHbIN). PekoMeHZyeTcs, 3a3eMNnTb 3KpaH C OQHOro KOHLa co-
eOVHEHNs1 CO CTOPOHbI pacLenuTens.

K pacuenutensm Ekip LSI, Ekip LSIG nnu Ekip M-LRIU moxxHO nogkniountb o asyx 6nokos HMIO30 no ogHoit wnHe WI
C OBYMS1 pasnnyHbIMN pexxrMamMun paboTbl: pexxum amnepMeTpa (A) 1 nonb3oBaTenbcKun pexxum (A, B, BT...).

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U
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Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

ABTOMaTU4YeckKue BbiKovaTenu B niutom Kopnyce Tmax T4-T5-T6

[Ona aBTOMaTUYeCKNX BbiKOHaTenen B 1MToMm kopnyce Tmax T4-T5-T6 ¢ anekTpoHHbIMK pacuenuTtenamun PR222DS/
PD, PR223DS n PR223EF gocTynHbl cnegytowme KOHpurypauum:

- MlHaukKauuns Ha nuueBoi NnaHenn

— =T ==
T T L HMI030
A AN
i LnHa RS485
i B) (A (CAN_L) (CAN_H)
i X3 1 2 4 3 5 6 7 8 9 10
T w ) L —J u
1
] e
TI/L2 | ~ ~
i 2l VI
1
el
WEN i
I I e Do
TN ’»L” 77777 | 5 +
! 248 BcrnomoratenbHoe
| " - | nuTtaHue Vaux
! ~ B)
| — w1 i
1 l“.’,
)
| Ka6enb Modbus A
i
! " KoHTakTbl 112
i o pasbema X3
o~
o
| S
| a
)
!' - S

HMIO30 hyHKUMOHUPYET B pexXume BeayLlero yCTPONCTBa U OCyLLeCcTBAsSEeT 0OMeH AaHHbIMKU no cetn Modbus.

W1: cuctemHas WwunHa pacuenuTtens

MakcnmanbHaa pekomeHgyemas gavHa cuctemHon wuHel W1 coctaenset 300 m.

Onsa coegnHeHus pacuenuTens n 6noka HMIO30 ncnonb3yeTca aKpaHMPOBaHHbIN kabenb Tuna «Butas napa» C XapakTepucTU4eCKUM
umnegaHcom 120 Q (tvn kabens Belden 3105 nnu aKBMBaneHTHbIN). DKpPaH AO/MKEH ObiTb 3a3eMEH C OQHOrO KOHLUA coeanHeHus. Ans
MCMNONb30BaHUs 3TOW KOHUrypaLum HE0O6Xo0QMMO HACTPOUTL CNEAYIOLLIME NapaMeTPbl pacLenuTens:

- Agpec: 247;

- CKopocTb nepegayn gaHHbix 19200 6uT/c;

- KoHTposb 4yeTHoCTU: No HedeTHocTn (EVEN);

- Ctonosbii 6UT: 1.

B 370l KOHDUrypaumm K pacuenuTento MOXXHO NOAKJIUYNTb ToNbKO oanH 6nok HMIO30 no cuctemHon wuHe W1,
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- MlHaukKauuna Ha nuueBo NaHenu ¢ HeckoabKumun 6nokamm HMI030

K ogHoMy pacuenuTento No OAHON LUMHE MOXXHO NOAKMIYNTb A0 YeTbipex 6nokos HMIO30 npu cobniogeHuun cnepyto-

LLMX YCIIOBWIA:

- T1n pacuenutens PR223DS;

- yCTaHOBNEHbI cneaytoLwmne napameTpbl cBaA3n pacuenuTtens: Agpec: 247; CKopocTb nepegadn AaHHbix: 19200 6ut/c;
KoHTposnb YeTHoCTU: No He4éTHocTM EVEN; Ctonosbii 6uT: 1;

- ona kKaxgoro 6noka HMIO30 Bbi6paH pasnuyHbil paboyunii pexxum (amnepMeTp, BONLTMETP, BAaTTMETP UM NOfIb30Ba-
TENbCKUI);

- kaxabih 6nok HMI030 ocHaueH MO sBepcun 2.00 nnu 6onee NO3LHEN 1 BbICTYNAET B PO BEOOMOro YCTPOUCTBE;

- ncnonbdyetcs nHTepdenc ceasm Modbus RS485 (knemmbl 3 n 4);

- Hanuune 6noka MMO30 (N1TaHne OT BCnomMoraTefbHOro UCToYHMKa 24B nocT. Toka (PHom = 2,5 BT npu 24B));

MpuHunNuanbHas cxema

PR223DS

CucremHas wumHa W1

MMO030
P
.EE
i—E
MocnepoBaTenbHas wnHa W3

HMI030

RS=A RS=B RS=BT RS=A, B, BT... RS: MoBOpOTHLIN Nepekno4aTenb

W1: cucTtemHas WnHa pacuenuTens, nogaepxmsaroLlas obMeH AaHHbIMU ¢ nokasbHow wimHoin W2 6noka MMO30 (koHTakTbl 10 1 11)
W3: nocnepgoBaTesbHas WwnHa 61oka MMO030 (koHTakTbl 13 1 14)

MakcumanbHasi pekoMeHayemasi oimHa coeauHeHus (cuctemHoln wuHbl W1) mexxagy MMO30 1 pacuenuTenem coctasnsiet 200 m.
MakcumaneHaa pekomeHgyemas gnavHa nocnegosatensHon wnHel W3 coctasnseT 300 M. ns coeguHeHnss CNonNb3yeTCs aKpaHnpo-
BaHHbIN Kabenb TUNa «BuTas napa» C xapakTepuctuiecknm umneHgaHcom 120 Q (Hanpumep, Tun kabens Belden 3105 unn akeBuBa-
NIEHTHbIN).

Onsa coeamHenus pacuenutens n MMO030 no cuctemHon wnHe W1 pekoMeHayeTcs 3a3eMnNTb 3KpaH C OQHOro KOHLA COeAMHEHUs CO
CTOPOHbI pacuenuTens. MNpu MoHTaxe nocnegoBaTesbHON WnHbl W3 pekomeHayeTCs 3a3eMNNTb 3KpaH C OAHOMO KOHLA COeanHEHUst
CO CTOPOHbI 6110ka MMO030.

[Mpun MoHTake NPOBOAKM HEOBXOAMMO CNEAOBaTb NHCTPYKLUSIM, NMPUBEAEHHBIM HIKE B TEXHUYECKOM kaTanore «/IHTepdeiicel Flex ans

nocneposaTefibHOM LUWHbI».

K pacuenutenam PR223EF moxxHO nogkntountb go Tpex 6nokoes HMIO30 ¢ pasnuyHbiMu pexxumamy paboTbl: pexnm

amnepmeTpa (A), BonsTMeTpa (B) n nonb3oBatensckuin pexum (A, B, BT...).

K pacuenutenam PR222DS/PD moxHO nogkntounTe asa 6noka HMIO30 ¢ pasnmyHbiMy pexxumamy paboTbl: pexnm

amnepmeTpa (A) n nonb3oBaTenbeckun pexnm (A, B, BT...).

B 310l KOHUrypaumm ans ocyLecTBneHNst 06MeHa AaHHbIMN MexXay pacuenutenem n nHtepdencamm HMI0O30 Tpeby-

eTcs 6nok MM030.

MMO030 npepcTaBnsieT cob6oi yCTPONCTBO HA OCHOBE MUKPOMpPOLIECcopa C ABYMS Pa3fINYHbIMU KaHanamMu CBA3N:

- ogHa nocnegosarenbHas wrHa W2 ana nopgkmioYeHns 1 CBA3W C pacuenuTenemM rno CUCTEMHON LUMHE pacuenuTens
Wi1;

- oAHa nocneposaTtenbHas wWnHa W3 ans nogkntoyenus n cessn ¢ 6nokamm HMIO30.

Takum ob6pasom, MMO30 nony4daeTt gaHHble OT pacuenutens rno wmHe W2 n otnpasnsieT ux Ha 6noku HMIO30, nogknto-

YeHHble K HeMy Mo wuHe W3, n naMepeHHble 3NeKTpUYecKre napaMmeTpbl 0TOOPaXKaOTCA Ha IMLEBOW NaHenNN.

[Ona nonyyeHns nogpobHo nHpopmaumm cM. TexHnyeckuin katanor «HTepdenicel Flex ans nocnenoBaTenbHON LWWHbI»

(kop pokymeHTa: 1SDH000622R0001)”.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bkt Cepusa NpoeKTUPOBLLMKA

4 7 Cetb Modbus RS-485 (npaBnna passogkin)

[Mo cpaBHEeHUIO C pPa3BOOKOW cCeTel NuTaHus, pasBopka
NPOMbILLJIEHHbIX CETEl 06MeHa faHHbIMK 6onee crnoXkHa u
MOXXET Bbl3BaTb onpenesieHHble ToyAHOCTU, eCli MOHTaXK-
HNK HE MEET OnbiTa pa3BepTbiBaHNA KOMMYHUKAUNOHHbIX
cuctem Modbus.

Cuctema Modbus RS-485 ob6beguHsieT ogHO Bepdyllee
N OOHO WM HECKONMbKO BEAOMbIX yCTpoucTs. Hanee no
TEKCTY Mop, BeOOMbIMU yCTPOMCTBaMu 6ygyT MOHUMATb-
Csl TONbKO aBTOMaTuMyeckue Bbiknodatenn ABB, xoTts
pasBogKa BbINOSHAETCSA oguHakoBo Ans Bcex Modbus-
YCTPOWCTB.

Hwxe npuBeaeHbl OCHOBHbIE NpaBunia, KOTOPbIX cnepnyet
npuaep>XXnuBaTbCs NPU pasBogke ceTell Takoro Tuna.

1. CoeaunHnTeNbHbIN NOPT

Kaxxgoe ycTponcTBo 060pyAOBaHO KOMMYHUKALNOHHBLIM
NOPTOM C ABYMSI KOHTakTamu, Ha3blBaeMbIMU OObIYHO A
n B. K aTm gByM KOHTaKTam NoaKo4aeTcsa KOMMYHUKa-
LMOHHbBIN Kabenb, B pe3ynbTate BCe B3auMogenCcTayoLLme
NpPUBopPbI COEQUHAOTCA NapaniensHo.

Bce kKoHTakTbl A 1 B 4OMKHbI COEANHATLCA MexXay cobol:
A -cA, B -c B. VlHBepcHoe nogkntoyeHmne (A K B) HapywmT
paboTy He TONbKO AAHHOrO YCTPOMCTBA, HO U BCEW KOM-
MYHUKALMOHHONW CUCTEMbI U3-3a NPUCYTCTBUS 06paTHOro
NOCTOSAHHOIO HanpPs>KEHWsi Ha KOHTaKTax HenpasBuiibHO
NOOK/KOYEHHOr0 YCTPOCTBA.

CBefeHnsi 0 KOMMYHUKaLNOHHBIX KOHTaKTax BblK/to4aTe-
neinn ABbB npepncTtaBneHbl B criegytoLlel Tabnumue:

ABTOMaTU4eCcKuin KoHTakT KoHTakTt
Pacuenutenn MpumeyaHune
BbIKJIlOYaTEb A(-) B (+)
PR122/P n
Emax PR123/P Wi1 w2 BNoK KOHTaKTOB aBTOMAaTUHYECKOrO BbIKHOYATENS NN CKONb3SALLNE KOHTaKTbI
AR AR W1 W2 Bnok KOHTaKTOB aBTOMaTUYECKOrO BbIKJIIOHATENS NN CKOMb3SALLNE KOHTaKTbI
Tmax T7/T7M PR333/P =
PR222DS/PD
Tmax T4-T5-T6 PR223EF X3/1 X3/2 KoHTakTbl 1 1 2 pazbema X3
PR223DS
- kabenn W1 n W2, otxopgswme ot mopyns Ekip Com co crtaumoHapHbim
. aBTOMaTUYECKNM BbIKJIlO4aTenem;
Ekip E-LSIG o
) - kabenn W1 n W2, otTxogsiime oT hMKCUPOBaHHOM 4acTuh (KOP3UHbI) pasdbemMa
Ekip LSIG o
Tmax XT2 - XT4 Ekio LSI kabenb W1 | kabenb W2 JF3 ons BblKaTHbIX aBTOMaTUYECKNX BbiKto4aTenei;
b - kabenu, oTxogsime oT KoHTakToB 1 (gns W1) n 2 (ans W2) dukcrpoBaHHon
Ekip M-LRIU
YacTu (KOp3WHbI) 6-TK WTbIPbKOBOIO LWTENcenbHoro agantepa XC5 Ha Topue
naHenu ANs BTbI4HbIX aBTOMaTUYECKNX BbIKOYaTenein.

B aToin Tabnnue npuBedeHa nHbopMaLms, cofepkallascst B cxeMe coefyHeHni B MpunoxeHum C.

Puc. 23. Cxema nogk/moHeHns1 aBToMaTu4eckux Boikto4aTener Emax n Tmax Kk KoMMmyHukaymoHHow cet Modbus

Momexo3awmatowmin
pesucrop

Momexo3awmatowmin

OcHOBHOW Kabenb OcHoBHolt Kabernb

pesuncrop

JHononHutenbhbie | q
KOHTaKTb!

N
N
w
w
N
N
w
w

w1 W2 X3/1 X3/2

PR123/P PR223DS

Bnok KoHTakTOB
aBTOMaTMYeCKOro BblK/ouaTena
VSN CKOMb3ALLME KOHTaKTbl

KoHTakTbl 112
pasbema X3

Bnok KoHTakTOB
pa3bema X3

Bnok kKoHTakTOB annapata Emax
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YT106bI N36€XKaTh OLIMOOK NPV NOAKIIOYEHNN HECKOJTbKIX
YCTPOWCTB, PEKOMEHOYETCS MCMONb30BaTb OAWH W TOT
K€ LBET AN BCeX MpPOBOAOB, MOOKMOYAEMbIX, COOTBET-
CTBEHHO K KOHTakTam A 1 B gaHHbIX yCTpoWcTB (Hanpu-
Mep, 6enbit ansa A n cuHuin gna B); aTo ynpocTuT nonck
HenpaBWJIbHbIX MOOKMOYEHWIA.

KOMMYyHVKaLMOHHBI NOPT BeayLero ycTpowncTsa (nto-
60ro) TakxKe WUMEET OBa KOHTaKTa, COOTBETCTBYHOLLMX
KOHTakTam A 1 B. HekoTopble N3roToBuTeENN MapKupyoT
ux Tx- n Tx+, nnm Data- n Data+, nnm npocto RS-485+ un
RS-485-.

2. lMogknoveHne ycTporicTea

Mpwu passogke wnenda, B OTAN4YME OT CUCTEM pacnpene-
NIeHNs aNeKTPO3HEPIrun, HY>XHO NMpefycMOTPETb BO3MOX-
HOCTb NapasnnefibHOro NOOK/YEHNS YCTPONCTB.

B cucteme Modbus RS-485 c Bbikntoyatensmu ABbB
TpebyeTcsi MaBHbIl Kabenb (WWHa WA MarmcTpasnb)
OnvHoi He 6onee 700 M, K KOTOPOMY 4Yepe3 OTBETBJIe-
HMS (Ha3blBaeMble TakXe 0TBOOAMM), MOOKIIHYAOTCA BCe
ycTporictea. [ns Boikntoyatenen ABB gnvHa oteBogos He
OormkHa npesbiwats 1 M.

OnuHHbIE OTBOABI MOryT CMOCOGCTBOBATb OTPAXKEHMIO
CcUrHanoB, cosfaroLemMy NomMexun n sSBASIoLLEeMyCcsl Npuymn-
HOM OWMBOK Npu nepegaye AaHHbIX. Ha puc. 23a nokasaH
npumMep NPaswibHOMO NOAKMIOYEHNS LLNENDOM.

Puc. 23a. CeTb ¢ TOMonorvei «LmHa» («Lunevigp»)

Maructpans

Iwake="1 M

Dow 40

Ha puc. 24 nokasaHbl NpMMepbl HENPaBUNbHOro NOAKMIO-
YeHUs K LUNHE.

Puc. 24. [Npumepb! HenpasuabHOrO NOAK/OYEHNS K LUNHE

N,

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bkt Cepusa NpoeKTUPOBLLMKA

3. MakcumanbHas favHa COEAUHEHWUN U  KOJIMYECTBO
ycTpowicTB

[nvHa rnaBHON LWMHBI HE Ao/MKHa npesbiwaTtb 700 M 6e3
y4eTa OfinHbl OTBOLOB (TEM HE MeHee, OHU OOSKHbI ObITb
KOpPOTKMMU). MakcrmanbHOe KONMYecTBO YCTPOWCTB, KO-
TOPOE MOXXHO MOAKMIYUTL K [aBHOW LUMHE, paBHO 32,
BKJIOYas BegyLlee.

4. Vicnonb3oBaHne rosTopuTesnein

Onsa ysenudeHns npoTtsxeHHocTn cet Modbus MOXHO
ncnonbL3oBaTb NOBTOPUTENN - YCTPOWCTBA, ycunmsarowme
N pereHepupyolme CurHan, n nMmerlme sa KOMMyHU-
KauMOHHbIX nopTa Afs nepegadn curHanos B 060MX Ha-
npasneHnsX.

Mpy wncnonb3oBaHUM MNOBTOPUTENE OCHOBHOW Kabenb
pasfenseTcs Ha CEerMeHTbl, KaXKAblii U3 KOTOPbIX MOXET
pocturate gnvHbl 700 M 1 cogeprkatb 00 32 NOAKIIOYEH-
HbIX YCTPOWCTB, BKMlOYasa nostopuTtenn. PekomeHpgyemoe
MaKcrMasibHOE KONMU4YeCTBO MOCefoBaTesibHO BKITHOYEH-
HbIX nosTopuTenen - 3. Bonbllee KonMYecTso NOBTOPU-
Tenen MOXET BbI3BATb YPE3MEPHbIE 3a[EPXKKN nepeaayn
AaHHbIX B KOMMYHVKaALMOHHON CUCTEME.

5.Tun kabens

Kabenb pomkeH ObiTb 3KpaHWPOBaHHOW BUTON Napoi
(Tvna TenedgoHHOro).

[Ons aBTOMatmyeckmx Bblkntoyatenen ABB pekomeHay-
eTca mcnonb3oBaTb kabenb Belden 3105A, HO MOXHO
NPUMEHATb N Apyrue Kabenu ¢ 9KBMBANEHTHbIMU Xapak-
TEPUCTUKaMU.

Butas napa coctouT nM3 ABYX W30AMPOBaHHbIX MPOBO-
[0OB, CBUTbIX MexAdy Ccob60i. DTO MOBbIWAET CTONKOCTb
K 3/1EKTPOMarHUTHbIM MOMexXam, NoToMy 4TO Kabenb 06-
pasyeT CeEpPUI0 BUTKOB, KaXKAblli U3 KOTOPbIX HanpasneH B
NPOTMBOMOMOXXHYKO CTOPOHY MO OTHOLLEHWIO K Mpeablay-
wemy. Takum 06pa3oM, OKpPY>KaKLLLEe INEKTPOMArHMTHOE
nose NepeceKaeT Kaxxayto napy BUTKOB B MPOTUBOMOJIOXK-
HbIX HanpaeBfieHNAX W, ClefoBaTeNlbHO, ero BO3AencTane
CUJIbHO CHWXKaeTCcs (TEOPETUYECKM, BAMSIHWE MNOAS Ha
KaXK[oi BUTOK B TOYHOCTW MPOTUBOMOJIOXKHO BAUSHUIO Ha
cnenyoLwmnini BUTOK 1, CNefoBaTenbHO, Pe3ynsTupyoLnii
abheKT paBeH Hynto). B KavecTBe aKpaHa MOXET NCMONb-
30BaTbCs OMJIETKA U3 TOHKMX MPOBOAOB WM METannye-
ckas cdonbra. Oba Tvna aKpaHoB 06NafaloT 3KBUBASEHT-
HbIMU XapaKTePUCTUKaMN.

Puc. 25. CTpyKTypa aKkpaHupoBaHHOM BUTOM napbl

O6onouka

OKpaH (ponbra)

BuTaa napa

3azemneHne 3KpaHa

6. lNogkoYeHne K KOHTakTam

B HekOTOpbIX CTpaHax pa3pellaeTcs BCTaBMsATb B OAVH
3aXMM fBa Nposoda. B aToM cnyyae MOXXHO MOAKOYUTb
rMaBHbI Kabenb MPSMO K 3aXumam OfoKa KOHTaKTOB
Bbik/IloyaTensa 6e3 0TBoAa, Kak NokasaHo Ha puc. 26.

Puc. 26. [logkmoveHne rnaBHOro kabessi MpsiMo K 3axumam 06710ka
KOHTaKTOB BbIKJ/ItOYaTes1s1

Ecnu e 3aXM paccymTaH Ha MOAK/oYeHNe TONbKO of-
HOro MPOBOAA, CNeAyeT CO3haTb OTBOM, Yepes3 OOMOJSHU-
TeNbHbIE TPEXMOMOCHbIE 6/I0KN KOHTAKTOB NS KaXKAOoro
MOOK/IFOYAaEeMOro BLIKOYATENS, KaK NOKa3aHo Ha PUCYHKE
27.

Puc. 27. [logkmodeHne K O/IOKY KOHTAGKTOB BbIK/IHOYATENS] Yepes
[OMOTHUTE/bHBINA KITEMMHbI 6J10K

OcHoBHol Kabenb OcHoBHoOM Kabenb

L<iwm L<1wm
i o
v ¥
Eira o

Bbnok kKoHTakTOB annapata Emax bnok KoHTakTOB

pa3bema X3
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7. 3asemneHne sKkpaHa

OKpaH Kabens Hy>KHO COeaUHUTL C 3EMJIEN B OOHOW TOYKE.
OG6bI4HO 3a3eMJIeHNEe BbIMOMHAETCS Ha OOHOM U3 KOHLOB
rnaBHOro kabens. MNMpvMepbl NPaBUIBHOMO Y HeNpaBusib-
HOro 3a3eMJieHNs NokKasaHbl Ha pPUCYHKe 28.

Puc. 28. [Npumeps npaBuibHOro 1 HENPasWIbHOrO 3a3eMJ/IeHUS SKpaHa

~=~
-’

OK!

8. MNomexozalymilaroLyme pesncTopb!

Bo nsbexxaHne OTpaKEHUS CUrHanoB Ha O6OUX KOHLAx
rMaBHOroO Kabenst Heo6XxoaANMO YCTAaHOBUTL MOMEXO3aLLm-
warowme peauctopbl 120 Om.

ABTOMaTU4eckue BbikntodaTtenn ABB Emax, Bo3gyLuHbie
aBTOMaTnyeckne BbikoyaTtenn Emax X1 n aBtomatnye-
CKMe BbIKJIloHaTeENN B NINTOM Kopnyce Tmax He obopyno-
BaHbl BCTPOEHHbIMM MOMEX03aLLMLLAIoWMN pe3ncTopa-
Mu. TNpu NOAKIIYEHNN OPYrUX YCTPOWCTB, MOMUMO Bbl-
knovatenen ABB, Hy>XHO npoBepuTb, 060pyAOBaHbl N
OHU TakMMn pe3uctopamu (06bl4HO AaHHble PE3NCTOPbI
MO>XHO MOAKIIoYaTb U OTKIIKOYaTb HEMOCPEACTBEHHO Ha
CamMoOM YCTPOWCTBE).

Momexoszawmaowmii pe3ancTop A0KEH ObiTb NOAKIIO-
YeH K 060MM KOHLUaM rmaBHoro kabensi. Ecnn obwas gnun-
Ha rnaBHOro kabens He npesbiwaeT 50 M, TO PE3NCTOPBbI
Ha ero KOHLax MO>KHO He YCTaHaB/MBaTb.

9. lMNoakno4eHne K NepcoHaIbHOMY KOMILIOTEPY

Ecnn B ponu Bepmyulero ycTpoicTsa BbICTynaeT nepco-
HanbHbIA KOMMNbBIOTEP, NMOAKOYEHNE K LUMHE BbINOMHAET-
€51 06bI4HO Yepe3 npeobpasosartenb Nocne[oBaTeNlbHoro
nHTepderica RS-232/RS-485, kak noka3aHo Ha crnegyto-
LLIeM pUCYHKe.

Puc. 29. MNMopkntoyerue MK K LwnHe Yepes npeobpasosatesib nocaenqoBaTesibHoro nHrepgerica RS-232/RS-485 ILPH

)

o

RS-232/RS-485
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Bkt Cepusa NpoeKTUPOBLLMKA

4.7.1 PaboTta cuctembl Modbus RTU

YnpaeneHve nOTOKOM MHpopmaumym no LWMHE OCyLLeCT-
BNSieTCA 4epes3 npouenypy Tuna «Bepgywwmii/Begomblii»,
npuyemM B Ponu Beaywiero yctpomnctsa BbicTynaet MK
wnn MNJIK, a B ponn BegoMoro - Bbiknovatenu. Begyuiee
YCTPOWCTBO yNpaBsnsieT BCeM TPagrKOM Mo LUNHE, U TOSb-
KO OHO MOXXET MHMLMMPOBaTb 0OMeH faHHbiMK. OHO nNepe-
OaeT JaHHble AN KOMaHdbl BEAOMbIM YCTPONCTBaM 1 3a-
npawumBaeT OT HMX nepegayy AaHHbIX. Begomble ycTpon-
CTBa nepepfatwT OaHHble TOIbKO B OTBET Ha 3anpoc Bedy-
iero.

Begomble ycTponcTtBa He MOryT B3aMMOAeNCTBOBaTb
HenocpencTBEHHO ApYr C APYroM: Hamnpumep, 4ToObl ne-
penatb gaHHble U3 OAHOro Be4OMOro YCTPOWCTBa B OpY-
roe, Hago, 4To6bl Begylliee yCTPONCTBO MPOYO OaHHble
M3 nNepBOro BegOMOro YCTPOWCTBa, a 3aTeM nepenano
nx BTOpPOMY BedoMOMy ycTpomncTBy. OgHako KoHuenums
npumMeHeHus Bbiknoyatenen ABB He npegycmartpusaet
BbINONHEHUA nogobHol 3agadn. O6MeH JaHHbIMU MeXay
BblK/llo4aTenem (BegombiM ycTponctesom) u MK (BegyLimm
YCTPOWCTBOM) BbINOJIHAETCA B Crefyroleli nocnenosa-
TEeNbHOCTU:

1) MK nepepaet Ha WWHY KOMaHAY® nnun 3anpoc;

2) OnpawwnBaeMblii BblKlOHaTESlb OTBEYAET, BbIMNOJHAS

9 KomaHpga (v 3anpoc) BKaoHYaeT MAEHTUGDUKALNOHHBIA KO BbIK/IHOYaTe s, KOTO-
pomy oHa agpecosaHa. Takum 06pasom, XoTs nepegaya nPUHAMAETCs1 BCEMU MOA-
KJIIOYEHHbIMY K CETU yCTPONCTBaMu, OTBEYaeT Ha Hee /INLUb yCTPONCTBO-a[pecar.

tonpoca =354 mc

COOTBETCTBYIOLLEE AENCTBNE, KOTOPOE MOXET BObITb Cle-

OyoLwmm:

- BbIMOJIHEHNE I'IOJ'Iy‘-IeHHOIZ KOMaHbl;

- OTrpaBKa 3arnpoLUeHHbIX OaHHbIX;

- N3BELLEHNE BEAYLLErO YCTPOWCTBA O TOM, YTO 3anpoc

BbINOHUTb HEBO3MO>XHO.

Bobikntoyatenu onpalunBatoTCs KOMMbIOTEPOM C onpege-
JIEHHOW NEePUOLAMNYHOCTLIO, TO €CTb LUUKANYECKU, OOUH 3a
OPYrMM, NMO3TOMY MOJSIHOE CKaHWpOBaHWe pacnpepenu-
TENIbHOW 3MEKTPOYCTaHOBKWN 3aHUMAET HEKOTOPOE Npen-
cKasyeMoe BpeMmsi (nepuop, onpoca).

Hanpumep, Mbl XOTUM CUMTaTb 3HAYEHUS TOKOB LLECTU

BblKNto4aTenein Tmax C 9NeKTPOHHbIM pacuenuTenem

PR222DS/PD. OnutensHocTb B3anmopenctams MK ¢ kax-

AbIM BbIK/llOYaTENeM CKnaablBaeTcs ns:

- BpemeHu onpoca tQ, Heobxognmoro MK gns onpoca Bbl-
Kntoyartens): 7mc;

- BpemeHun uHtepsana dt mexxgy 3anpocom n otseTom: 43
MC;

- BpeMmeHun oteeTa tR, HeobxoanMmoro BbIKNoYaTento ong
OTBeTa Ha 3anpoc: 9Mmc.

;l

Q1 R1 Q2 R2

tQ dt tR tPC

Q =3AIPOC
(3anpoc ot MK K BbIKtoYaTENto)

Q6 R6 Q1 R1

MODBUS - 3anpoc

JlokanbHan ceTb ]_I

RS232

: = s

."l_;

Modbus RTU

MODBUS - otBet

JlokanbHas ceTb

R=OTBET
(oTBeET BbIK/OYaTENS, NepedaHHbIn Ha 1K)

RS232

Modbus RTU
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VMicxoga n3 aToro, cnegyet, YTO Bpemsi onpoca OfHOro
BbIKJIIOYATENSA COCTaBASET NpMMepHO 59 mc. CunTtasa ero
OAVHaKOBbIM O/l BCEX annapartoB, MOXHO paccyutaTb
NPVMEPHbIA  Mepuod, onpoca BCex BblKo4YaTenen,
KOTOpbIN cocTaBuT 59 x 6 = 354 mc.

Mpn pacyete nepuoga onpoca, Bpems 06paboTKu B
komnbtoTepe tPC (nepuopg ot koHua OTBETA Bbiknova-
Tensa po Hadana OMNPOCA cnepyrowero BbIKaKO4aTens)
CHMTaETCH NPEHEOPEXUMO ManbIM.

Ons ocyulecTBneHns obmeHa OaHHbIMU MO CETU MeXay
60/blLIMM KONMYECTBOM BEOOMbIX YCTPOWCTB (M3Mepu-
TeNbHbIMU YCTPOWCTBaMM, aBTOMATU4ECKMI BbIKOHaTe-
nAMN 3awmTbl unyu Gnokamm perynmpoBaHns Temnepary-
pbl) Yepe3 npotokon Modbus RTU BaXKHO UMETbL BO3MOXK-
HOCTb YCTaHOBK/ OOUHaKOBbIX MapameTpoB CBA3U ON1s
BCEX YCTPOWNCTB, MPUCYTCTBYIOLUNX B CETHU.

K aTm napameTpam OTHOCHATCS:

- CKOpPOCTb Nnepefaydn faHHbIX, Tak HadbiBaemasi CKOpPOCTb
B 60pax: (Hanpumep, 19200 6/c);

- 6UT nHdopmauun (4ncno 6uT): 8;

- KOHTPOMb YETHOCTW: MO HEYETHOCTW/MO YeTHoCTW/
OTCYTCTBYET;

-CcTonoBbIN 6UT: 1 (MpM KOHTPONE YETHOCTM = Mo
HEYETHOCTU WU YETHOCTW) unam 2 (MpuM OTCYTCTBUU
KOHTPONS 4YE€THOCTW);

- afjpec KaXkgoro BegoMOoro yCTponcTea.

[Mocne ycCTaHOBKM OAMHAKOBbIX 3HAYEHUN CKOPOCTK
nepefady OaHHbIX, KOHTPONSA YETHOCTU, CTOMNOBOro 6uta
N mngeHTudrKaumm Kaxgoro BegOoMOro ycTponcTsa C
MHOMBMAYaNbHbIM aopecoM BefgyLlee YCTPOWCTBO MOXET
npogomKaTtb C60p AaHHbIX.

MpumeyaHue. MogpobHoe onucaHne npoTokona ceasn Modbus cwm. Ha
cante www.modbus.org.
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4.3 MporpammHoe o6ecneveHune Ekip Connect

Ekip Connect npepnctaBnsieT coboil NpuoXkeHne npo-

rpaMmmMHoro obecneveHns ans NepcoHasibHbIX KOMMbOTE-

poB (c onepauuoHHoii cuctemoin Microsoft Windows®) ans

obMeHa [aHHbIMU MeXAYy OfHUM unu 6onee yCTpoOWCTB

HN3KOro Hanps>xeHns AbbB. 9To NnporpamMmmHoe obecneye-

HWe npegHa3Ha4veHo ans:

- HACTPOWKN, TeCTUpoBaHUS U KoHTponsa cetn Modbus
RS-485 1 nogKNo4YeHHbIX K HEll YCTPOWCTB;

- 06Hapy>XeHUsA OTKa30B N HEKOPPEKTHOW paboTbl hyHK-
LIMOHMPYIOLLE KOMMYHNKALMOHHOWN CETU;

- B3aumogencTens u obmMeHa [aHHbIMU C 3NEKTPOHHbIMU
pacuenuTensiMu, 060pyaoBaHHbIMU MHTEPhENCOM CBA3M
Modbus.

B aTtoin 6powtope onuckiBaeTcsi ucnonb3oBaHne 1O
Ekip Connect gns cssasn mexay MK n ogHum nnm 6onee
ycTtponcte ABDB, nogkn4eHHbIX K nocneqoBaTefibHOM
LUMHE OQHOBPEMEHHO.

OTa KoHdurypaums nog HassaHnem «Ekip Connect ¢ no-
cnegoBartesfibHbIM KaHanom CBA3W» UCMOb3yeTcs Ans 06-
MeHa gaHHbIMK o cetn Modbus RS-485 ¢ 3neKTPOHHbI-
MU pacuenuTensammn, o60pyaoBaHHLIMIY MOJYNISIMA CBA3U
(Hanpumep, PR12X/P ¢ mogynem PR120/D-M gnsi Emax,
Ekip Ekip LSI, Ekip LSIG, Ekip M-LRIU n Ekip E-LSIG ¢
mogynem Ekip Com gnst Tmax XT) n ¢ pacuenntensimm co
BCTPOEHHbIM UHTepdeicoM cBasmn (Hanpumep, PR223DS/
EF, PR222DS- PD pns Tmax T).

Ons obmeHa gaHHbIMK Mexay MK ¢ yctaHoBneHHbIM MO
Ekip Connect u pacuenutensamm Heob6xogumMo MCMosib30-
BaTb MOCNEefoBaTeNbHbI Npeobpa3oBartesb, OCYLLECT-
BASIIOLMIA NpeobpasoBaHne ¢ u3nyeckoro ypoBHs RS-
485 co CTOpOHbI pacuennTens B GU3nYeckKunii ypoBeHb, No
KOTOpPOMY ocyLlecTBnsieTcs cBsadb ¢ MK (Hanpumep, RS-
232, USB, Ethernet). [ns obmeHa AaHHbIMK NCNOJIb3YETCS
npotokon cesA3n Modbus RTU.

MO Ekip Connect nossonseT:

1) KoHTponMpoBaTb paboTty cetn Modbus, ckaHupoBaTb
eé Ha npegMeT O6Hapy>keHus 1 naeHTudukaumm Bcex
NOAKITIOYEHHbIX YCTPONCTB, 06Hapy>XuBaTb OLLMOKM 1 3a-
OaBaTb napameTpbl 06MeHa AaHHbIMU (Takue Kak agpec,
PEXNM KOHTPONS YETHOCTW, CKOPOCTb NepepaYv);

2) B3aMMOLENCTBOBATbL B peasibHOM BPEMEHN CO CReayto-
LMK YyCTPONCTBaAMMN:

YcTtpoiicTtBO

ABTOMaTMYeCKuUi

Pacuenutenb
BbIK/NlOYaTENb

Ekip LSI ¢ mogynem cBsiau Ekip Com
Ekip LSIG ¢ mogynem cBs3u Ekip Com
Ekip M-LRIU c mopynem cBsisn Ekip Com
Ekip E-LSIG c mogynem cBs3u Ekip Com
PR222DS-PD

PR223DS

PR223EF

PR332/P c mogynem cBsizu PR330/D-M
PR333/P c mogynem cBsizu PR330/D-M
PR122/P ¢ mopynem ceasn PR120/D-M
PR123/P ¢ moaynem csasu PR120/D-M
PR122/DC ¢ mopynewm cBsisn PR120/D-M
PR123/DC ¢ mopynewm cessu PR120/D-M
TepMOMarHWTHble UAW  CTaHAAPTHble
NHTtepderic Flex SDO30DX | anekTpoHHble pacuenuTenn (gna panb-
Helwen nHpopmMaumm CM. NyHKT 4.5)

Tmax XT2-XT4

Tmax T4=T6

Tmax T7 - Emax X1

Hosbin Emax E1+E6

Emax DC

C uenbto:

- CYUTbIBAHNS AaHHbIX (ABapuHbIX CUrHANOB, 3HAYeHUI
M3MEPEHUN N COCTOSHWUS) aBTOMAaTMYECKOro BbIKJIOYa-
Tens;

- UBMEHEHNA KOHUrypaumm M yCTaHOBKW NapamMeTpoB
3awuThl (MOPOroBble 3HA4YEHNs 1 Bpems cpabaTbiBaHNs
3awmT);

- OTNpaBKN KOMaHO Ha aBTOMAaTMYECKUl BbIKOYaTENb
(OTKNHOYEHME 1 BKITKOHEHNE).

MO Ekip Connect ocob6eHHO adhheKTMBHO Npu HACTPOIIKE,
KOH(UryprpoBaHun, KOHTPOJIE, TEXHUHECKOM OBCHyXU-
BaHWM 1 TECTUPOBAHNN aBTOMATUHYECKINX BbIKoYaTenen ¢
nHTepdericom ceasn Modbus.
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4.8.1 CkaHupoBaHne CUCTEMHON LLUNHBbI

Bnarogapsa atoli yHKUMM NporpamMma aBTOMaTU4eCKu
ckaHupyeT wnHy RS-485 n ngeHTudnumpyeT BCE UMEID-
LMecs Ha Hell BeAOMble YCTPONCTBA.

Mo 3aBepLUeH CKaHNPOBaHUSA OGHaPY>XEHHbIE YCTPON-
CTBa OTOOpaXKalTCA Ha OPEBOBMAHON CxeMe B obnactu
HaBurauum, a Takxe B pabodeli obnactu. lNogknoyeHHbIe
K CEeTU yCTPOMNCTBa OTOOpaXkatoTcs B CNUCKE YCTPOWCTB
(cm. puc. 30) c OCHOBHbIMK NapamMeTpamMn CBA3M N Npea-
ynpeauTenbHbiMA  COOBLEHMAMN O BO3MOXXHbIX MpO-
6nemax wnu owmbkax KoHUrypauuu, oOBHapy>KEeHHbIX
B MnpoLecce CKaHUpOBaHWA (Hanpumep, UMeKTCHA OBa
YCTPOWCTBa C pa3HO CKOPOCTbIO nepegadn OaHHbIX UK
0Ba BeOOMbIX YCTPONCTBA C OAMHaKOBbIM agpecom), YTo
obecneynBaeT NOSHYIO ANArHOCTUKY CceT OOMeHa AaHHbI-
mun. Ekip Connect Takxe otobpaxkaeTt B paboyen obnactu
npucyTcTene nobbiIX YCTPONCTB, CMNOCOGHbIX K OOMEHY
OaHHbIMKU ¢ nomMoLbio npoTtokona Modbus RTU, ¢ ykasa-
HUEM NX KOMMYHUKaLOHHbIX NapamMeTpoB.

Ha pucyHke 31 nokasaH npumep y3n0BOW LPEBOBUAHOWN
CTPYKTYpbl 0611acTh Hasurauum, chopMnpOBaHHbIN Nocne
CKaHNpPOBaHUS CETU CBSA3MN.

[maBHbI y3en Ha NepBOM YpPOBHE OTObGpakaeT ceTb
Modbus, K KOTOpoOW nNOAKYeHbl PasfnyHble YCTPON-
CTBa; Y3/lbl HA BTOPOM YPOBHE OTOOpaXKatoT yCTponcTea
(Hanpumep, pacuenuTeny), NOAKMIOYEHHbIE K CETU CBA3K;
y3Mbl Ha TPETbEM YPOBHE OTOOpaXkalT WHGOopMaumio,
OaHHble 1 aBapuliHble curHanbl, obpabaTbiBaemMble Bbl-
6paHHbIM pacuenuTenem (OAUH y3en BTOPOro yPOBHS).

B paboyeli o6nact MOXXHO NPOCMOTPETL NOAPOBHO cne-

OyloLine faHHble:

-Npu BbIGOpPE y3Nna Ha NEPBOM YPOBHE OTOGPaXKaeTcsi
rpynna o6Hapy>XeHHbIX YCTPOWCTB, MOAKMOYEHHBbIX K
cetn Modbus, a TakXXe COOTBETCTBYIOLLME MapaMeTpbl
cBA3Y;

- NpW BbIGOPE OQHOrO U3 Y310B Ha BTOPOM YPOBHE MOXHO
NPOCMOTPETb HABOP OCHOBHBLIX NAPaMETPOB CBA3N (Ha-
npumep, nopt COM, agpec BegoMoro ycTpoicTea, CKo-
pOCTb nepefayvn faHHbIX BbIGpaHHOrO ycTpolcTea (Ha-
npumMep, pacuennTens) U BO3MOXHble NPob6nemMbl, BO3-
HUKatoLLMe BO BPEMSI CKaHNPOBaHMS;

- Npu BbIGOpE Yy3N10B TPETLEIO YPOBHS MOXHO MPOCMO-
TpeTb NOAPOGHbLIE OaHHble pacuenuTens, U3MeHUTb
napameTpbl CBSI3W 1 YCTaBKU 3allWThbl, @ TaKXe nocnaTb
KOMaHabl aBTOMaTWYeCKOMY BbIKMOYATENO (CM. MYHKT
4.8.2).

Puc. 30. SkpaH obnactu Hasuraymm n paboyeii obnacty Ekip Connect, cchopmmpoBaHHbI M0 3aBepLIEHNN CKaHNPOBaHNS

O6nacTb HaBurayum

Puc. 31. [peBoBugHas CTpyKTypa 061actv HaBuraumm
) Ekip T&P
= T PRI23/P @3

<> Whdopmauna
XKypHan cobbitmii

1-iA ypoBeHb
2-11 ypoBeHb

Asapun

Cratyc curHannzaumm
Wamepenuna

WcTopus nsmepennii
Hacrtpouiku

lesoiiHbie HacTpoikK
Cratncrmka

3-11 ypoBeHb

L7 T T T P R T

v

Perncrpatop aanHex
AwnarHocTuka

v bbb

Wcropus cpabartbisarmns

Kondurypauwa PR120/K

Kondurypauua 6noka

Pa6ouas o6nacTtb

Y3nbl 3-ro ypoBHS

Kondurypaumsa undpoebix BbIXOA0B NOKANBHOW LLIMHbI

Kondurypauwsa exoa0e NokansHOM LUKMHBL

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bkt Cepusa NpoeKTUPOBLLMKA

@OYHKUMA CKaHUPOBaHWS CUCTEMHOW LWWHbI OCOBGEHHO
nonesHa Ha ctTaguv BBOAA B 3KCrnyaTauuio pacnpenenm-
TENbHOro WyTa, 060pyAOBaHHOrO yCTpOWCTBamMn C BO3-
MO>XHOCTbIO CBSI3M C BbILLECTOALLMMY CUCTEMaMN ynpas-
neHnsa no cetn Modbus. ®yHKUMA NO3BONSET OOHAPYXNu-
BaTb HEMPaBWJIbHbIE COEAUHEHNS 1 OLUMOKN Npy 3a4aHnum
KOMMYHMKaUMOHHbBIX NMapamMeTpoB (Hanpumep, CKOpPOCTU
nepepayy AaHHbIX, KOHTPONS YETHOCTU, YNCna CTOMOBbIX
OUT 1 T.4.) UM KOHUrypaummn (HanprumMep, HenpasuJibHbIE
Nornyeckmne agpeca) yCTPONCTB C BO3MOXXHOCTBIO X MC-
npasneHns Ao BBOAA B SKCMyaTaumio.

Bnaropaps aTuM nposepKam, B Cnyyae BO3HUKHOBEHWS
ownboK o6MeHa AaHHbIMY C BbILLECTOSILLEN CUCTEMON MO-
cne BBOAA B 3KCJlyaTaumio, ux Mo>KHO ByfeT He OTHOCUTb
Ha CYEeT YCTPOWCTB LWmTa.

4.8.2 B3anmopgencTaue ¢ 0gHUM yCTPONCTBOM

Ons B3aMMOJENCTBUS C 3NEKTPOHHBIMU pPacLenuTensamm
Ekip Connect npegnaraet HECKONIbKO rpadnyecKkmx cTpa-
HILL.

CTpaHunubl oTobpaxkatoTcs B paboyeli obnact Npu Bbl-

6ope y3na TpeTbero ypoBHA B obnactu HaBurauum. He-

KOTOpbIE N3 CTPaHWL, CBA3aHbI C KaXXAbIM PacLenmTenem.

C X NOMOLLIbIO MOXXHO:

- CYATbIBATb 3HAYEHNS W3MEPEHUIA Ha aBTOMAaTU4YECKOM
BbIKJlOYaTENE U pacuenuTesne 3awunTbl;

- nony4yaTb AaHHbIE O COCTOSHUW aBTOMaTW4YEeCKOro Bbl-
KJito4aTens (HanpumMep, BKIKOHYEH/OTKIOHYEH, BKAYeH/Bbl-
KayeH);

- oTO6paXkaTb aBapuiiHbie CUrHasbl 3aLuThbl;

- oTOOpaXkaTb ANEKTpPUYECKME MapameTpbl, N3MepPseEMble
B PEXWME peanbHOro BpPeMeHu (Hanpumep, 3Ha4eHus
TOKa, HaNPs>KeHNs!, MOLLHOCTU, 3HEPIUN);

- oTo6paXkaTb NapamMeTpbl PYHKUWIA 3anThl pacuenmTe-
ns;

- oTo6paXkaTb AaHHble NocnegHux cpabaTtbiBaHuin pacLe-
nutens;

- oTO6pPaXKaTb UCTOPUIO COOBLITUN U U3MEPEHMNS, COXPaHSI-
emble pacuenuTenem.

Kpome 3Toro, rpadmyeckne CTpaHuLbl NO3BOSSIOT:

- OTNPaBNATb KOMaHAbl HA BKIIOYEHUE U BbIKJTIOYEHNE aB-
TOMaTUYECKOro BblKtoYaTens;

- OTNPaBNATbL KOMaHObl Ha cO6poC aBTOMAaTU4ECKOro Bbl-
Kfo4yaTens nocne cpabartbiBaHUs 3aWwmThbl (3Ta KOMaH-
0a, [ocTynHas NS aBTOMaTUYECKMX BblKSoyaTenein B
NINTOM KOpMyce C MOTOPHbIM MNPUBOOOM, NepeknnyaeT
aBTOMAaTUNYECKUNI BbIK/IOYATENb U3 NONOXKEHNST «Cpabo-
Tan» B NOJIOXKEHNE «BbIKJTIOHYEH>);

- OTNPaBNATL KOMaHAbl Ha COpPOC pacuennTensl BO3ayLu-
HOro aBTOMAaTMYECKOrO BbIKJlOYaTensi nocne cpabatbl-
BaHWA 3almTbl (COpOC CUrHanoB, CBSI3aHHbIX C nocnen-
HUM cpabaTtbiBaHMEM pacLenuTensl);

- yCTaHaBNMBaTb YCTaBKU N BpeMsi cpabaTbiBaHNs 3aluT
pacuenuTenen;

- oTo6paXkaTb KpMBbIE 3aLLUTHbIX (PYHKLNIA YCTPOWCTB 3a-
WKUTbI;

- OTNPaBNATbL KOMaHabl Ha cpabaTbiBaHWE CBETOBOW CUr-
HanM3aumm, KOTopble aKTUBMPYIOT MUraHne 3KpaHa unu
MUraHne CBETOAMOLHOIO NHAMKATopa pacLenuTens; aTo
obneryaet MaeHTUMOUKaALMIO aBTOMATUYECKOrO BbIK/IHO-
yartensi yCTaHOBKU.

KonnyecTBo 1 Tun oTobpakaemMbix Ha rpadn4eckon cTpa-

HULUE AaHHbIX BapbUpyeTcs B 3aBMCUMOCTW OT Tuna pac-

cMaTpuBaemMoro pacuenuTensi.

HeKOTOpre N3 3TNUX CTPaHULL:

e
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- Uucbopmauums

OTa cTpaHuua otobparkaeT OCHOBHbIE CBeAeHNss 06 YCTPONCTBE (CCblNKa Ha CTaHOapPT, HOMUHANbHbIV TOK aBTOMaTu4ye-
CKOro BblKnoyarens, sepcusa 0O, TN aBToMaTNYECKOro BbIKoYaTens, UHMopMaumsa 0 COCTOSHUN aBTOMaTU4ECKOro
BbIK/tOYATENSA) 1 NO3BONAET OTNPaBNAATL KOMaHAbl OTKIOYEHUS], BKIIOYEHNS, cbpoca nocne cpabartbiBaHns 3awuTsl, a
TaKkxXe BKNOYEeHNS MUratoLLero akpaHa. [lns otnpaskn 3Tux kKomaHg TpebyeTcs BBecTu naposb. [pn nepesofe ycTpoi-
CTBa B PEXMM NOKANbHOrO YrpasneHus BbINONHEHE KOMaHA, 61oKnpyeTtcs.

CarBi® NADIMETDE!

Monm saxasvmxa

Vi

' THDOBareTA

- NsmepeHus

Ha aToll cTpaHuLe B peanbHOM BPEMEHU OTOBPaXKaTCA pe3yNbTaTbl UBMEPEHUIA, BbINMOHEHHbIX pacLenuTeneM; faH-
Hble 1 TUN OTOBPa)KaeMbIX 3NEKTPUHECKUX NApPaMETPOB BapbMpPYOTCS B 3aBUCMMOCTHY OT Tuna pacuenuTens (CMm. npu-
noxeHwve A).

KorP PuuRe HT MOWHOCTH

Wosgan

Macrora

Vamepess@n wac1o1a

L1 r
U3

ANTHBHBI® MOWHOCTTH

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bk Cepusa NpoeKTUPOBLLMKA

-XKypHan namepeHui

Pacuenntenu Tuna PR122/P n PR123/P gna Emax n PR332/P n PR333/P ana Tmax T7 n Emax X1 no3sonsoT npocma-

TpMBaTb 3HAYEHMS CneayloLnX dNEKTPUYECKUX NapameTpoB:

- CyMMapHas akTMBHasi MOLLHOCTb (CpefHee N MakCMManbHOE 3HA4YEeHUS);

- (hasa MakcumasnbHOro TOKa;

- 3Ha4YeHNe MakCcMManbHOro Toka (CpegHeKBaopaTu4Hoe);

- (hasa MUHUMASIBHOIO 1 MaKCUMaIbHOIO HaNPs>XXeHWs;

- 3Ha4YeHNe MVHMMAaNBHOrO HanpPs>XeHWs 1 hasa, B KOTOPO OHO 3aperncTprpoBaHo;

- CyMMapHas peakTMBHas MOLLHOCTb (CpefHee 1 MakCMManbHOE 3HA4YEHNS);

- CyMMapHas noJsiHas MOLLHOCTb (CpefHee 1 MakcumasibHOe 3HayeHus), 3anucblBatOTCA nocnegHne 24 n3amepeHus ¢ nH-
TepBanom Mexay N3MepeHusMn OT 5 MUHYT (CPOK XpaHeHus AaHHbIX 24 yaca) o 120 MUHYT (CPOK XpaHeHUs AaHHbIX
48 yacos).

Bnaropaps anekTpoHHbIM pacuenutensm Ekip E-LSIG, ycTaHOBNEHHbIM HAa aBTOMaTUYeCKMX BblktodaTensax Tmax XT4,

MO>XXHO NMpOCMaTpuBaTh MakC/MasbHble Y MUHMMaIbHbIE 3HAYEHNA CNeayoLmX NapamMmeTpoB:

- (hasHble TOKM (MakcuMarnbHoe 3HaqeHue |, - MakcumasnbHoe 3HaqeHue |, -MakcumanbHoe 3HadveHue | ,, MUHUMansHoe
3HadeHue | , - MUHUMarnbHoe 3HadeHue | , - MUHUManbHoe 3HaveHue | ,);

- TOK HeTpanm (MakcumarnsHoe 3HadeHue |, MUHUManbHoe sHadeHune | ) (Npu Hanuuum HenTpanu);

- IMHeliHbIE HanNPsXXeHWs! (MakcuMarnbHoe 3HaveHne V., - MakcrmanbHoe 3HadeHve V,, - MakcuMarbHoe 3HadveHmne V.,
MUHUMAIbHOE 3HadeHve V., - MUHUMaNbHOE 3HaveHne V,, - MHMMarbHoe 3HadeHune V),

- (hasHble HanpshXeHVs1 (MakcumanbHoe 3HaveHne V. - MakcumasnbHoe 3HaveHue V, - MakcumanbHoe 3HadeHue V,,
MUHUMAIbHOE 3HadeHue V. - MUHUMaNbHOE 3HaveHne V, - MUHUMarnbHoe 3HadeHue V, ) npy Hanu4uy Hertpanu;

- yacToTa (MakCManbHOe N MUHUMASIbHOE 3HaYEeHUS);

- CyMMapHas akTMBHas MOLUHOCTb (MakCUManbHOEe 3Ha4deHue Py MWHMaNbHOE 3HaueHve Pcym), a Takxke npwu
HanM4un HelTPanu akTUBHasA MOLLHOCTb Ha TPeX JIMHMAX (MakcumanbHoe 3HadeHue P, MakcumanbHoe 3HadeHve P,
MaKcuManbHoe 3HaveHne P,, MuHUManbHoe 3HadeHne P, MuHuMansHoe 3HadeHue P,, MUHUMansHoe sHadeHmne P);

- CyMMapHasi peakTuBHas MOLUHOCTb (MakCUManbHOe 3HayeHue QcyM, MUHMManbHOE 3HaYeHune QcyM), a Takxe npu
HanM4un HermTpanu peakTMBHas MOLHOCTb Ha TPEX NIMHUAX (MakcuManbHoe 3HadeHue Q,, MakcuMarnbHoe 3HadeHue
Q,, MakcumaneHoe 3HadeHve Q,, MUHUManbHoe 3HaveHne Q,, MUHUManbHoe 3HadveHne Q,, MUHUMAarbHOE 3HadeHue
Q);

- CyMMapHasi nosHasi MOLLHOCTb (MakcuMasibHoe 3HadeHne S, MUHMMarbHOe 3Ha4eHne SCVM), a Takxe npu Hanuynm
HeNTpanu NosHas MOLHOCTL Ha TPEX IHUAX (MakcUMasbHOe 3Ha4eHne S,, MakcuMarbHoe 3HadeHue S, MakcuMarnbHoe
3HadeHve S,, MUHMMAarbHOE 3HadYeHue S, MUHUManbHOe 3HaveHne S,, MUHUManbHoe 3HaqeHue S,);

HicTODNA HaMeDeHuH

Hiasepennn
Koa Bpeun fara Bpewn Cpegumm Maxofwam Max RMS Max Max Moy Maas Cpegunn Max ofSuzs  Cpegema  Max ofean
MCTOPMN  NOCIE Qe olman ANTHESER  TOK AN HANPARSHNE SHINEMES HINPEEENHE IMISENE obuan PEINTERMIS ofiuwan nansan
AR ANTREHIA  MOWSOITe DM TowT - X1 k2 DPISTHEHIN  MOAUHOC T NEMAN  MOSRROCTS
[menne] MOWMOCTS [xBr} m MOUMOCTE [(=BAp} MOWHOCTR [=BA)
[xB7) [BAe) [Ba)
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- ABapun

Ha aToin cTpaHuue oTobpakatoTcs aBapuiiHble CUrHanbl O cpabaTtbiBaHNW 3aWmTbl U NPpeaynpegnTesbHbIe ANarHocTu-
YecKure CoobLLEeHNS OT aBTOMaTUYECKUX BbIKNTIoHaTenem (3aNeKTpOMarHAT OTKIOHEHUSI OTCOEAMHEH WA BbILLEN U3 CTPOS,
OaTuHMKN TOKa OTCOeAMHEHbI). Konm4ecTBo 1 TUn oTobpakaeMblx aBapuiiHbiX CUrHaN0B BapbUPYOTCS B 3aBUCMMOCTY OT
TMNa 3afelicTBOBaHHOIO pacuennTens.

ABIDEH I3 T fpyrwe agapni

- Uctopusa cpabaTtbiBaHui

Ha aTol cTpaHuLe MOXHO Nony4uTb MHOPMaUMIo O MpUYKHe cpabaTbiBaHus (TUn cpaboTaBLUel 3aluThbl, 3Ha4YeHUs
OTKJ/II0HEHHbIX TOKOB, BpeMsi 1 fata cpabaTbiBaHns, UBHOC KOHTaKTOB). HekoTopble pacLenuTenn Takxke NpeaocTasnsioT
LOCTYM K CBEOEHMsM O Mpepblaylumx cpabaTbiBaHusX. KonmyecTBo 1 Tun oToGpakaeMblX OaHHbIX BapbupyeTcs B
3aBUCUMOCTY OT TUMa NOAK/OYEHHOro pacuenuTens.

Veropum cpalaTeinannm
Tun M. Nara Bpewn RMS RMS RMS RMS
cpalammBarme cpabaTinarmn Lt L2 (£ ] Ne

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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% SIS oo Cepuia NPOEKTUPOBLLMKA

- Hactponku

Ha aToi cTpaHnue MOXXHO 0TO6pa3nTb N U3MEHUTbL HACTPOIKKM (YCTaBKM 1 3agep>Xku cpabaTtbiBaHns) (PyHKLNIA 3aLLmThl
COOTBETCTBYIOLLMX pacuenuTenein. Konnyectso v Tun otobparkaembix yHKUMI 3aLLMTbI BAPbUPYETCSA B 3aBUCUMOCTU
OT Tvna 3afeliCTBOBaHHOIO pacuennTens.

Sawmra L

Ton kpimoR

OTKIREMG

- BpemMsi-TOKOBble XxapaKTepucTUKn

[aHHas dyHKUMS NO3BOASET NPOCMAaTPUBaTL BPEMSA-TOKOBbIE XapaKTEPUCTUKN OCHOBHbIX PyHKUMIA 3awmTsl (L, S, | 1
G).

uw-tmouu puesR - b t'ag
Mevars  Viserurrs macwrad (In)  Jaxpums
| PRIZZW @3

sox  03.October 2012 HacTpoden A SN MST10MA ABE 3.p.A

m : : : —r— | = my

[s} ™

mewos . Al
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- CTatuctuka onepau,vm, BbIMOJIHEHHbIX aBTOMAaTU4Y€CKUM BbiKno4vaTenem

ATa cTpaHuua 0To6paxaeT: NPOLEHT N3HOCA KOHTAKTOB, 06LLEee KOIMHECTBO onepaLuii, KoNM4ecTBo onepauuin B pyy-
HOM peXuMe, KONMYeCTBO cpabaThiBaHWI 3aLLMTbI, KOIMHECTBO HEBEPHbBIX CpabaTbiBaHuii U KOIMYECTBO TECTOBbIX Cpa-
6aTblBaHNI, COBEPLUEHHbIX aBTOMATUYECKUM BbiK/to4aTenem. KonimyecTso v Tun oTobpa)KaeMblxX AaHHbIX BapbupyeTcs
B 32BUCMMOCTY OT TuNa 3afielCTBOBAHHOIO pacLenuTens.

Crtatu Ka

CratMcTHKa onepauui BbiKnwYarens

VI3HOC KOoHTaKTOB

Obuwee Konu4ecTsBO onepayuin

Konu4yecTBo pyyHbiX onepauuii
KonuysecTso cpabarbiBaHnil 3aWmTbl
KonndyecTBo cboes cpabaTbiBaHnA 3alMThi
KonuuecTso TecToB cpabaTtsisaHun

Mpumeyvanve. Ons nonyyerus ganbHeiiwen nHgopmauum no ncnonesosanuio MO Ekip Connect n ero (yHKUMI CM. pyKOBOACTBO Nosnb3oBaTens «PykoBOACTBO Nonb3osarens
ANsi nporpammHoro obecneyvenmns cetu cesisn EKIP Connect, coBMeCcTUMOE C HU3KOBONBTHBIMI aBTOMaTU4eCKMU BbiKtovaTensimu ABb» (kog gokymeHTa: 1SDHO000891R0002).

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bk Cepusa NpoeKTUPOBLLMKA

49 Mpumep BbiIGOpa 060pyaOBaHUA AN paboThbl
C OMCTaHUMOHHBIM YNpaBfieHNEM U KOHTPOMEM

PaccmoTpym  pacnpepennTenbHyo  3NeKTPOYCTaHOBKY
HU3KOrO0 HanpshKeHUs C CUCTEMON AMCNETYepU3aLmm,
nokasaHHonm Ha puc. 32. Cuctema paucneTyepmsaunm
MCNONb3yeT MPOMbILSIEHHYO ceTb RS-485 npotokona
Modbus RTU.

YpoBeHb ynpaeneHusi coctont u3 MK ¢ yctaHOBNEHHON Cu-
cTemon gucnetyepudauyun. Ana coegnHenns MK ¢ wnHom
Ncnonb3yeTcs nocnegoBaTenbHbIn Npeobpasosartesib RS-
232/RS-485. MK paboTtaeTt B kayecTtBe cuctemol SCADA,
cobunpas, obpabaTbiBas n COXpaHAs AaHHble, NOny4aemMble
OT BCEX aBTOMATMYECKIX BbIK/HOHaTENEeNn.

Ha nonesom ypoBHe HaxoOsaTCs aBTOMaTU4eCKnNe BbIKIO-
yatenu 3awmTtbl Tmax XT4, Tmax T4 n Emax E1, obopy-
OOBaHHbIE COOTBETCTBYIOLUMMU SNEKTPOHHBIMU pacLenun-
TENAMU:

- Ekip E-LSIG (QF4, QF5);

- PR223DS (QF6 n QF7);

- PR123/P (QF2 n QF3).

BbiGop aBTOMaTM4YeCKMX BbIKJlOYaTesNel U akceccya-
poB Ansi gucneT4yepusauum
[ns KOHTPONSA 3NEKTPOYCTAHOBKMN HY>KHbI:
® BosgyluHble aBTOMaTudeckue Bbikaoqatesm Emax E1
(QF2 n QF3), o6opynoBaHHbIe:

1) anekTpoHHbIM pacuenutenem PR123/P;

2) mogynewm ceszu PR120/D-M;

3) mogynem namepexun PR120/V (BxoamT B 6a30BYI0
KomnnekTaumio pacuenutens PR123/P);

4) BcnomMoraTesfibHbIM UCTOYHNKOM nuTaHns Vaux (Cm.
npunoxexve B).

* ABTOMaTn4YeCKue BbIK/IIO4aTe/ M B JITTOM Kopryce Tmax
XT4 (QF4, QF5), o6opynoBaHHbie:
1) anekTpoHHbIM pacuenutenem Ekip E- LSIG;

2) mogynem cesasun Ekip Com (cm. npunoxeHne C);

3) BcnomMoraTesfibHbIM UCTOYHUKOM nuTaHns Vaux (cm.
npunoxeHve B).
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Kak cnegyer 3 BbILENPVBEOEHHOIO CMMCKa, pacuenu-
Tenb Ekip-E LSIG gns Tmax XT4 no3BonseTr n3MepsTb
3HaYeHNs HaNPSHXKEHNS U 3NEKTPOIHEPrm 6e3 NCnonbL3o0-
BaHUS BHELLHUX MOZYNEN N3MEPEHMS.

* ABTOMaTu4eCKne BbIK/IIOYaTe/IN B JITTOM Kopryce Tmax
T4 (QF6 u QF7), 060pyfoBaHHbIE:
1) anekTpoHHbIM pacuenutenem PR223DS;

)
2) pazbemoMm X3 (cMm. npunoxeHus B n C);
3) mogynem namepennii VM210 (cm. npunoxxeHue D);
4) pasbeMom X4 (cM. npunoxxeHne D);

)

5) BONONHNUTENBHBIMY KOHTaKTaMun S 3/1EKTPOHHOIO
ncnonHeHnss AUX-E (cMm. npunoxxeHune E);

6) BcnomorartesibHbIM NCTOYHMKOM nuTaHus Vaux (cm.
npunoxexue B).

BbiGop aBTOMaTM4YeCKUX BbIKOYaTenei U akceccya-
pOB ANsi AUCTAaHUNOHHOIO ynpaBneHus
Ons peanusauun OUCTaHUMOHHOIO ynpasfieHNs aBToMa-
TUYECKUM BbIKJIlOYATENEM HEOOXOAVMbI:
o [1na BO3AyLUHbIX aBTOMaTtU4eCKuX BbiK/toYaTener Emax
E1 (QF2 n QF3):

1) pene otkntoveHus (YO);

2) pene BkntoyeHus (YC);

3) MOTOpP-penyKTop A8 aBTOMaTMyYeCcKoro B3soaa npy-
>KUH BKto4eHus (M).

o [1n51 aBTOMaTUHECKNX BbIK/OYATENEN B IMTOM KOPI1yce
Tmax XT4 (QF4 n QF5):
1) MoTOopHbIN NpuBog ¢ mopynem MOE-E (cm. mpwuno-
xeHue F).

e [lns aBTOMaT4eCKUX BbIK/IHOYaTENIEN B JIMTOM KOPIyce
Tmax T4 (QF6 n QF7):
1) moTopHbI NpuBog ¢ mogynem MOE-E (cm. npwuno-
>xeHue E);
2) pononHuTeNbHble KOHTaKTbl AUX-E ans anekTpoHHOro
ncnonHeHus (no ymonyanmio nocrtasnstotcs ¢ MOE-E).

Puc. 32. Cuctema gucrneT4epCKoro yrnpaBieHsi  KOHTPOJIS Pacrpene/mMTe/IbHON 31EKTPOYCTaHOBKN HU3KOIO HarpsiKeHUs

f
)
YpoBeHb ynpaBneHus |
Mpeobpa3oBatens - I
RS-232/RS-485 £19) o)
QF2 QF3
|
lMonesoi ypoBeHb
QF5 QF6 QF7
[ @ “
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$294C 80
DDA60 100A 300m

Cepuia NPOEKTUPOBLLMKA

4.10 VNHTerpauua aBTOMatMyecKux BbiKfto4va-
Tenen B NpombIwieHHble cetn Profibus DP mnm
DeviceNet

Mopgynb nHTepdenca npombiwneHHon cetu EPO10 no-
3BONISIET MHTErpypoBaTb aBTOMaTUYECKME BbIKOHaTENU
ABB B npombiwneHHble cetn npotokona Profibus DP nnn
DeviceNet. Ons atoin uenn ABB npepnaraet 650k npe-
obpasoBaHusa uHtepdelicos FBP Field-BusPlug, koTtopblii
obecneynBaeTr 06MeH AaHHbIMU MeXAY MPOMbILLIIEHHON
CETbIO 1 pacLenuTenem, NogKtoYeHHbIM K nopty Modbus.
B uwactHOCTM, Mogynb BbICTynaeT B ponu uHTepdenca
cBA3n Mexay 6nokom npeobpasoBaHust FBP n anekTpoH-
HbIM pacuenuTenem.

JIBC

= i = o -
BcnomoratenbHoe
| MK [

nutaHue 24 B

nOﬂKﬂiOquVIE K I'IpOMbILUﬂEHHOl‘;I cetm
OCyLLeCcTBAETCA Ha YCMOTPEeHWe KNneHTa.

Bnok npeobpasoBaHus
nHTepodericos FBP

K

Takum ob6pasom, gnsa kaxgoro moayns EP010 Heobxoou-

MO MCMNOJSIb30BaTb COOTBETCTBYOLWMI 6/10K Npeobpasosa-

Hust FBP FieldBusPlug; To eCTb onst KaXkgoro astomatuye-

CKOFO BbIK/IlOYATENSA, UHTEMPUPYEMOrO B MPOMbILLNEHHYHO

CeTb, HEOOXOAMMbI CleaytoLme akceccyapsl:

-mopyne EPO10 ¢ opHum 6nokom npeobpasoBaHus
PDP22-FBP pns npombiwneHHon cetu Profibus DP;

nnm

-mopyne EPO10 ¢ opHum 6nokom npeobpasoBaHus
DNP21-FBP gns npombiwneHHon cetn DeviceNet.

MoakntoyeHne aBTOMATUYECKUX BbIKNOYaTeNnein K npo-
MbILLSIEHHOM CEeTW OCYLLECTBSETCS, KaK NoKasaHo Ha pu-
CYHKe.

Mpumeyanne. CoeauHeHne mexay
EPO10 n pacuenutenem nokasaHo Ha
puc. C.2 npunoxenua C.

Cnepytownin
aBTOMaTMYeCKUi BbiKNlouaTenb
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B [paHHON KOMMYHWMKAaLMOHHOW CceTu MoryT paboTatb
n gpyrue usgenus ABB, Ttakmne kak MK, nyckatenu
MU YHUBepcCalibHble KOHTPOJSIEPbl 3feKTpoasuratenen,
YCTPOMCTBA NAaBHOMO nycka 1 JaT4yuku nonoXeHus.

TaknM 06pa3om, aBToMaTNYeCcKue BbiKroYaTeN MoryT Uc-
nonb30BaTbCd B cUcteMax I'IpOMbILIJﬂeHHOVI aBTomMaTun3a-
U1 B pasIMyHbIX pelleHnsx, O6'be,D,VIHHIOLL|,VIX ynpasne-
HNe TexHoNorn4eCcknm npoueccom c ynpassieHmnem nmta-
IOLLIEN ero CUCTEMON pacnpeneneHns aNeKTPOIHeEPrm.

lMogknoveHnst K mogysnto EPO10

Knemma 3azemnenusn PE

i

Po3seTtka ana 6noka
npeobpasoBatens
nHTepodeiicos FBP

(NG
Q-
NG
NI
OF

o
NI
S

N

e

MopT Modbus (koHTakTbl L 1 1) ana
NoAKoYeHNA KOHTakToB cBAsn Modbus,
A u B, pacuenuTtena/mopyna ceasmn

- Ona ceasn pacuenutens u mogynsa EP010 coegnHeHune
mMexay KoHTaktamm Modbus A n B pacuenutens/moay-
ns cBA3N n KoHTaktamm Modbus L (nesas)) n 1 (npasas)
moayns EPO10 gomKHO OCYyLLEeCTBAATLCS, Kak nokasaHo
B Tabnuue Hnxe:

KoHTakTbl cBi3u Modbus
pacuenuTens/moaynsi cBsi3u

A (W1)

KoHTtakTtbl Modbus (EP010)

L (nesas)

1 (npaBas) B (W2)

- MakcumanbHas gnvHa kabens Modbus ans nogknioye-
Hua EPO10 K pacuenuTento gomkHa CoCcTaBnsaTb 1 M.

- KoHtakt PE mogyns EPO10 gonmxeH ObiTb 3a3eMneH.

- MutaHne 24 B nocT. Toka gna EP010 nopaetcsa 4epes
610k npeobpazoBaHusa nHTepdencos FBP, koTopblli Tak-
>Xe obecneynBaeT CoeiMHEHNE C LUNHOM.

MopkntodeHHbIn K EPO10 pacuenuTens [OmKeH nosyyvatb
BCromorartefibHoe NMTaHne oT UCToYHmKa Vaux 24 B nocT.
TOKa (sneKTpmquKme XapakTepUucTukn CM. B MpUNOXXeHnn
B).
Mpumeydanve. Onsa nonyyenns ganbHeiiwen nHpopmauum cM. cnepyowme JOKyMeH-
Thl:
- PykoBopcTBO nonb3osartesns u onepartopa no nHtepdeiicy Modbus/FBP (kog go-
kymeHTa: 1SDH000510R0001);

- PykoBopcTBO nonb3osatens u onepartopa no uHtepdeicy Modbus/FBP, npuno-
xxeHve pnsi PR223EF (kop pokymeHTta: 1SDHO00663R0001).

4.10.1 Bo3gyLHble aBTOMATUYECKNE BbIKIIHO4Ya-
Tenun Emax E1+E6, Emax X1 n aBTtomatnyeckue
BblKJ/llO4aTENV B NIMTOM Kopnyce Tmax T7/T7M

ProfibusDP un DeviceNet: KOHTPO/ib u gucreT4epcKoe
ynpas/eHue

BospywHble aBTOMaTu4eckue Bbiko4YaTenu Emax c
ANeKTPOHHbIMK pacuenuTenamu Tna PR122/P n PR123/P
nogknoyarTes kK mogynto EP010 4epes mopynb cBA3un
PR120/D-M (cm. npunoxerne C). Bo3gyLiHbie aBToMaTun-
YecKMe BbIK/IIOYATENU C ANEKTPOHHBbIMU pacLenuTensMmm
PR332/P nnn PR333/P n aBTOMaTnyeckune BbIKNto4aTenm B
nuTtom koprnyce Tmax T7 nnu T7M ¢ aneKTpOoHHbIM pacue-
nutenem PR332/P nogknioyatotcs k mogynto EP010 vepes
moaynb cBA3n PR330/D-M (cm. npunoxerue C). [Ans Bos-
OyLWHbIX aBTOMaTtn4ecknx Bbiknodatenen Emax E1+E6
n Emax X1 n aBTOMarmyeckmx BbiKfOHaTeNe B JIMTOM
kopnyce Tmax T7/T7M cyLlecTByeT TONILKO 0gHa Bepcus
mopyns EP010, coBmecTumasi co BCeMn pacLenutensimm
PR122/P, PR123/P, PR332/P n PR333/P.

Pesynstatbl uamepeHuii, aBapuitHblie COobLLEHNS 1 OpY-
rme paHHble, nepepaBaemble pacuenuTtensmu PR122/P,
PR123/P, PR332/P n PR333/P B ykasaHHbIX HUXE KOH-
durypaumsix nepedncneHsl B Tabnuue A.4 npunoxxeHns A.
Onepauun oUCTaHLUNOHHOIO yNpaBfieHNsi aBTOMaTUYeCKI-
MU BbIKtOYaTENSAMW NepeYncneHsl B pasgene «KomaHgpbl»
Tabnuupl A.4 npunoxxeHus A.

Mpu nepeBode pacuenUTENss B PEXWM  JIOKANbHOMO
ynpaBneHnsi Bce NepeaaHHble No WHe KoOMaHabl AUCTaH-
LIMOHHOIO YNpaBieHns GIIOKUPYHOTCS.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Emax E1+E6 c anekTpoHHbIMU pacuenutenamu PR122/P-PR123/P

KoHTponb PR122/P
DeviceNet
m
raw.s
E.E’Blo PR120/D-M PR120/V PR122/P
Profibus DP FAY A&

PR123/P

j ;
™
| Fav.a

Emax X1 ¢ anekTpoHHbIMu pacuenutensmu PR332/P-PR333/P u Tmax T7/T7M ¢ aneKTpOHHbIMU pacuenurensimn
PR332/P

KoHTponb PR332/P SOR
EP010 PR330/R SCR
——  PR330/D-M PR330/V PR332/P il e
e S I;j'
M

Profibus DP PR333/P

[inctaHuymoHHoe ynpasneHve ana Tmax T7 BO3MOXXHO TONbKO B UCMOSIHEHUM C MOTOPHbIM NprBogom T7M.
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4.10.2 ABTOMaTN4EeCKMe BbIKJItoNaTenn B TINTOM
kopnyce Tmax T4-T5-T6

Profibus DP un DeviceNet: KOHTpO/b U pgucreT4yepcKoe

ynpas/ieHvie

ABTOMaTU4YECKUE BbIKNIOYATENV B NUTOM Kopriyce Tmax

T4-T5-T6 c anekTpoHHbIMK pacuenuTenamn PR222DS/PD

n PR223EF nogkntovatotcs K mogynto EP010 yepes pasb-

em X3 (cm. npunoxeHue C).

ABTOMaTN4YeCKUE BbIKKOYATENN B IMTOM Kopnyce Tmax T

npegycmartpusaroT ase sepcum mogynst EP010, coBmecTu-

MOro C COOTBETCBYIOLLMMUN pacLenuTensimn:

- ¢ pacuenutenem PR222DS/PD wncnonb3yetcs mogynb
EP010 ¢ kopom nsgenusa 1SDA059469R1 (cMm. TexHuye-
CKuin Katanor Tmax. H1W3KOBOMLTHbIE aBTOMaTU4eCKne
BbIK/llo4aTeNu B iMToM Kopnyce Ao 1600A).

- ¢ pacuenutenem PR223EF ncnonbayetcsa moayns EP0O10
¢ kogom nsgenus 1SDA064515R1 (cM. TeExHMYeCKuin ka-

- dNeKTpoHHbIN pacuenutens PR222DS/PD

DeviceNet

*

KoHTponb

EPO10

oy

Pa3bem X3

Profibus DP

- QNeKTpOoHHbI pacuenutenb PR223EF

Tanor Tmax. HN3KOBOMBTHbIE aBTOMATU4ECKNE BbIKJIHO-

yatenu B nuTtom Kopnyce o 1600A).
Ona peanudaunn OQMCTaHLUMOHHOMO ynpasneHusi, TO ecTb
NPaKTNYECKOrO BbIMOMHEHVSA NPUHATBIX KOMaHA, Ha BKJIHO-
YeHve NN OTKIIYEHNE, BbIKNoYaTenn B IMTOM Kopryce
cepuu Tmax T4, T5 n T6 gomkHbl 6bITb 060PYAOBaHbI MO-
TOPHBIM NMPUBO[OM C 3NEKTPOHHBIM nHTEpdericom MOE-E
M OOMONHUTENBbHLIMYU KOHTakTamu AUX-E ons anekTpoH-
HOrO VUCMOSTHEHUS.
Pe3ynstatbl n3amepeHuii, aBapuiiHble COOBLLEHNS U Apy-
rve OaHHble, nepefasaemMble 3M1eKTPOHHbIMU pacLennTe-
namn PR222DS/PD n PR223EF B yka3aHHbIX HUXE KOH-
durypaumsax nepeuncnensl B Tabnuue A.5 npunoxerus A.
Onepauuy oUCTaHLMOHHOIO yNpaBfieHNsi aBTOMaTNYeCKu-
MU BbIKNOYaTENAMU NepeyncneHsl B pasgene «KomaHgpbl»
Tabnmupl A.5 npunoxexus A.
Mpn nepeBopje pacuenuTenss B PEeXWUM JIOKarbHOro
ynpasneHus Bce nepefaHHble Mo WHe KOMaHAbl AnCcTaH-
LIMOHHOTO ynpasneHusi 6y10KNpyoTes.

MOE-E

MOE-E

Pazbem X4 VM210 +

. KoHTponb

DeviceNet PR223EF AUX-E

= |

BN -

EPO1 =

010 Pa3bem X3
=
+l + © + PR223EF AUX-E
Profibus DP

. O
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4.10.3 ABTOMaTN4ecKume BbikNo4YaTenn B IUTOM
kopnyce Tmax XT2 - XT4

Profibus DP un DeviceNet: KOHTpO/Ib U [ucreT4yepckoe
ynpasneHue

ABTOMaTu4ecKne BbIK/OHaTeNM B NUTOM Kopryce Tmax
XT2 n XT4 ¢ anekTpoHHbIMK pacuenutensmn Ekip LS| un
Ekip LSIG nogkntovatotcs K mogynto EP0O10 no mogynto
css3n Ekip Com.

Ons aBTOMatu4ecKmnx BbIKKOYaTene B JIMTOM KOpMy-
ce XT2 n XT4 cyuwiecTBYeT TONIbKO OOHA BEPCUS MOAYNS
EP010, coBmecTumasi kak ¢ pacuenutensmu Ekip LSI, Tak
n ¢ pacuenutensmu Ekip LSIG.

Onsa peannsauun OUCTaHUMOHHOIO ynpasfieHns, TO eCTb
NPaKTUYECKOro BbINOJIHEHUSA MPUHATLIX KOMaHL Ha BKJTO-

- dnekTpoHHble pacuenutenu Ekip LSI n Ekip LSIG

KoHTponb
DeviceNet

Ekip LSIG

EP010 Ekip Com

+ b + +
ProfiBus DP

|1."'“"' g =il

33000 -3~ 3 )

YeHne, OTKJIOYEHNe 1 cbpoca nocne cpabaTbiBaHWSA 3a-
LWMTBI BbIKJIKOYATENN B INTOM Koprnyce cepun Tmax XT2 n
XT4 pomkHbl 6bITb 060PYAOBaHbI MOTOPHBIM NMPUBOAOM C
3NEKTPOHHBIM UHTEpdericom MOE-E (npunoxeHue F). Pe-
3ynbTaTthl UBMEPEHUIA, aBapuiiHble COOBLLEHNA N apyrie
JaHHble, NepenaBaeMble SNEKTPOHHBIMU pacLenuTensiMn
Ekip LSI n Ekip LSIG B yka3aHHbIX HUKe KOHMUIypaLmsx
nepeuncneHsl B Tabnuue A.6 npunoxxeHus A.

Onepauun ANCTaHLMOHHOIO yrnpaBieHns aBToOMaTnyeCcKu-
MU BbIKJTlOHaTENAMN NepeyncneHsl B pasgene «KomaHgpl»
Tabnmupl A.6 npunoxexus A.

Mpun nepeBoge pacuenuTenss B PEXUM JIOKASIbHOrO
ynpasneHnsi BCe nepegaHHble Mo WMHe KOMaHabl OUCTaH-
LMOHHOIO yrnpaBfieHnst 610KMpyoTCs.

MOE-E

il S
IR TS

e =]
VYT

a2 | s

an/IMe‘-laHI/Ie. Bonee AetanbHas I/IH(bOpMaL[I/Iﬂ no d)yHKLlI/IHM OﬁMeHaAaHHbIMVI N TEXHUYECKUM XapakKTepucTnkKam, ykasaHHbIX BbllLle MG,ELSI'II/IIZ, COAEPXNTCA B COOTBETCTBYHOLLNX

TEeXHNYeCKNxX Katanorax.
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4 11 N3ameputenbHble npubopsl

Vi3amepuTenbHble Npubopbl ANs YCTAHOBKAN B MEPBUYHBIX

N BTOPMWYHbIX MPOMbILWIEHHBIX pPacnpefenuTenbHbIX na-

Hensx CpegHero N HN3KOro Hanps>KeHUst ONTUMansHO Ao-

NONHAOT TexHnYeckue peweHna ABB, pacwmpss dyHk-

UMoHanbHble BO3MOXXHOCTW  dneKkTpoycTaHoBkn. ABB

npegnaraet cnegyowme LdpoBbie 3MepUTENbHbIE NPU-

60pbl ¢ hyHKLMEN OOMEHa AaHHbIMU:

- myneTMeTpel DMTME B MOByfnbHOM WMCNOAHEHUN Ans
YCTaHOBKU Ha NMLEBON NaHenu;

- aHanuzartopbl cetn ANR gns KOHTponsa KavecTBa Srek-
TPO3HEpPruu.

4.11.1 MynstumeTpsbl DMTME

MynbTmeTpbl cepun DMTME npepctaenstoT coboi und-
poBble N3MepUTENbHblE NPUOOPBI AN N3MEPEHNS OCHOB-
HbIX 3NIEKTPUYECKNX NapamMeTPOB (OENCTBYIOLMX cpedHe-
KBagpaTn4HbIX 3Ha4yeHul) B TpexdasHbix ceTsax 230/400
B nepemeHHOro Toka, COXpaHeHNsi MakCuMasibHbIX, MUHU-
MasbHbIX N CPEAHUX 3HAYEHWIN OCHOBHBIX 31IEKTPUYECKNX
napameTpoB, a TaKXe M3MEPEHUS aKTVBHOW U peakTuB-
HOW 3Hepruu.

MynbsTmeTpbl cepun DMTME o6beguHstoT B cebe yHK-
UMM OTOENbHbIX U3MEPUTENbHbIX MPUOOPOB, TakMX Kak
BONIGTMETP, aMnepMmeTp, usaMmepuTenb KoaddurumeHTa

MOLLHOCTW, BATTMETP, BaPMETP, HaCTOTOMEP, CHETHMK aK-
TUBHOWN N PEaKTUBHOWN dNEKTPO3HEPrun, TeM CaMbiM 3Ha-
YUTENBHO 3KOHOMS Kak MPOCTPaHCTBO BHYTPW NaHenu, Tak
n Bpems MoHTaxa. Mynstumetp Bepcunm DMTME-1-485
nocTaBnsieTcsl C nocnegoBaTenbHbIM - UHTEP(ENCOM
RS485, a Takxe AByMsi UMPOBLIMI BbIXOAaMu, KOTOpbIe
MO>KHO 3anporpammupoBaTtb ANfs CUrHanu3auum OTKJIIO-
HEHUSA NapamMeTpOoB OT 3afaHHbIX YCTaBOK, MMMYSIbCHbIMU
BbIXO4aMn AN AUCTAHUWMOHHOMO CHYUTbIBAHUSA 3HA4YeHUN
noTpebnsieMon sHeprum.

MocnepoBaTenbHbIl NHTEpdenc RS485 nossonsieT nop-
KJIO4YNTb K ceTM 06MeHa JaHHbIMKU no npoTtokony Modbus
RTU HecKonbko MynsTUMETPOB, a TakXXe gpyrve namepu-
TenbHble NMPUOOPbI (MOXXHO NOAKIKYUTE [0 32 namepu-
TeNbHbIX NPUOOPOB B OOMOSIHEHNE K BEAyLLUEMY YCTPOM-
CTBY).

OCHOBHblE 2NeKTPUYECKNe XapaKTepUCTUKN MySbTUME-
TPOB NpuBEQeHbl B crepytoLuelt Tabnuue:

HomuHanbHoe Hanps>xeHue

[B cp. k8.] 230 +15% - 10% DMTME-72 n DMTME-96
[B cp. KB.] 240 +15% - 10% DMTME-72 1 DMTME-96
[B cp. kB.] 400 +10% - 10% DMTME-72

[B cp. k8] 400 +10% - 10% DMTME-72
[
[

B cp. kB.] 115 +15% - 10% DMTME-96
B cp. kB.] 120 +15% - 10% DMTME-96

YactoTa [Mu] 45...65
MoTpeb6nexnune aHeprumn [BA] <6
- 0 1
To4yHOCTb U3MepeHus: Hanpsxerue + 0,5% F.S. (NorpeLHocTb B MPOLEHTax OT MNOMHON LwKanbl) + 1
3HaK B psay
Tok + 0,5% F.S. + 1 3Hak B psgy

AKTUBHAsA MOLLHOCTb

+1% + 0,1% F.S. ot cos = 0,3 go cos = -0.3

YacTtoTa

+0,2% + 0,1T4, 01 40 50 99.9 Iy
+0,2% + 0,1y o7 100 po 500 Iy

WN3mepeHune aHeprum

MakcrmanbHoe n3MepeHHoe 3HaveHne Ans ofHoN dasbl

4294,9 MBT14 (MBapy) c KA =kB =1

MakcumanbHoe n3amepeHHoe 3Ha4YeHne ans Tpex das

4294,9 MBT4Y (MBap4) c KA =kB =1

To4HOCTb Knacc 1
MapameTpsl cBs3M: MpoTokon Modbus RTU
Ddunanyeckuii nHTepdeinc RS-485

CKOpOCTb Nepefayn faHHbIX

4800 6/c, 9600 6/c, 19200 6/c

KoHTponb 4eTHOCTN

Nno HEYEeTHOCTU/NO YETHOCTU/OTCYTCTBYET

CTonoBebiin 6UT

0,1

Appec

1...247

Mpumeyarue. Bonee getanbHyto MHopMaLmio CM. B TEXHUYECKOM KaTanore «System pro M compact».
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4.11.2 AHanunaatopsl cetn ANR

Ananunsatopbl cet ANR, npeocrtaBneHHble B JIMHENKe
namepuTenbHbIX ycTponcts ABB gnsa yctaHosku Ha nu-
LueBoOli naHenu, otan4arTcs 6onee COBPEMEHHBIMU U
nepenoBbIMU  (DYHKLMSMU, OCYLLECTBASS M3MEPEHUS U
3anucb NapamMeTpoB CETU, aBapUiHbIX CUrHanoB 1 AaH-
HbIX O COCTOSIHUM OPYrux YCTPONCTB, a TakxXe nepepady
OaHHbIX CUCTEME ONCMETHEPCKOro yrnpasieHUs N KOHTPO-
ns. NpepyctaHosneHHoe MO SWO1 npepctasnset cobon
NepPBOKACCHbIV MHCTPYMEHT AN AUCTaHLMOHHON BM3ya-
nn3aumm 1 3anncu M3MepeHuin, a Takxe curHanos o6 OT-
KJIOHEHUN NapamMmeTpoB 3aNeKTpoaHeprun Ha MK nonb3o-
BaTens. OTnnYnTENbHbIE XapaKTEPUCTUKN:

- U3MepeHune n aHanna 6onee 60 aNeKTPUYECKNX Napame-
TpOB;

- U3MEPEHNE NCTUHHBIX N OENCTBYIOLLMX 3HAYEHWIA Hanpsi-
JKEHMS 1 ToKa («MCTUHHOE CpefHeKBagpaTuyHoOe 3Ha4ve-
HMe») ¢ Knaccom To4HocTu 0,5;

- peanusaumsa OUCTaHUUOHHOW nepedadn OaHHbIX BO3-
MOXKHa cnegyowmmMmm cnocobamm:

- NporpaMMrpyemMble aHaI0roBble BbIXOAbI;

- uncpoBble BbIXOAbl AJ1 OUCTAHLMOHHOIO ynpasne-
HKS;

- NporpaMmMrpyemMble B Ka4eCTBE NpeaesibHbIX aBapuii-
HbIX CUMHaMN0B UM UMMYSIbCOB BbIXOAbI;

-cbop 1 nepegada AaHHbIX O COCTOSHUM OPYyrux
YCTPOWCTB Ha NaHenb;

- npoTokonbl 06MeHa gaHHbiMK: Modbus RTU, Profibus
DP, Ethernet Modbus TCP/IP.

Bnaropaps TekywMM 1 NpoLfbIM CTAaTUCTUYECKUM AaH-
HbIM M3MEHEHUIN HanpPs>XeHUs, NepepbIBOB B nogadye nu-
TaHus, rAPMOHUK A0 31-ro nopsigka 1 0TOBPaKEHMIO KpU-
BbIX HanNpPsKeHUs N TOKa BbllenepeyncneHHble XapaKkre-
puctukm obecneunBaloT IPDEKTVBHBI KOHTPONb Haf,
KayeCTBOM 3Hepruv B OfHOMasHOW n TpexdasHon pac-
npeaenuTenbHbIX CeTAX. TakKe UX Crnonb3oBaHne no3so-
NseT onTUMU3NPOBAaTL 3aTpaTbl SHEPrnv MOCPEACTBOM
aHann3a CTaTUCTUYECKMX OaHHbIX MOTpebneHus aHeprum
no 4yeTbipemM Tapudam.
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OCHOBHbIE 3NEKTPUYECKIME XapaKTepuUCTK aHannsatopoB ceTu ANR npuBeneHbl B cneaytoLlen Tabnuue:

HanpsixxeHue (geiicTeyowee
cpepHeKBagpaTu4Hoe)

Mpsimoe BkntoyeHne [B]

10 - 600

[nanasoH koaghuumneHTa TpaHchopmaumum

0,01 - 5000,00

MakcumanbHoe nepeHanpsi>keHve [B]

750, Npy NPEeBbILLEHNN 3TOrO 3HAYeHNst HeOBXO[UMO
1crnosb3oBaTtb TpaHdopMaTop Hanps>KeHns

MoTpe6nenue [BA]

0,2

BxoaHoe conpoTusneHue [MQ] >2
Tok (ncTuHHOe CK3) 3 n3oaMpoBaHHbIX Bxoaa [A] 0,01-5
MwuHumManbHoe 3Ha4YeHne Toka [MA] 10
MoTpebnexue [BA] 0,2
MakcunmanbHoe npesbillieHne Toka [A] 10 (100 A 3a 1 cekyHay)
[OunanasoH koaduumneHTa TpaHchopmauum kCT 0,01 - 5000,00
CymMmapHbIit KO3 hULNEHT UCKaXKeHusi HanpsikeHne 1 Tok Lo 31-11 rapMOHNKK
Yacrora [y] 30-500
Knacc To4HocTn Tok [%] < 0,5 (EN 61036)
Hanpsi>xeHune [%] <0,5
MowHocTb [%] <1
KoaddurumeHT mowHocTm [%] <1

AkTrBHas aHeprus [%]

<1 (M3K 62052-11)

PeakTnBHas aHeprus [%]

2 (MOK 62053-23)

MapameTpbl cBA3N:

MpoTokon

Modbus RTU

®dursnyeckuin nHTepdenc

RS-485

CKOpOCTb Mepegaqn gaHHbIX

4800 6/c, 9600 6/c, 19200 6/c

KOHTpOH b YeTHOCTU

no He4yeTHoCTU/No l4eTHOCTVI/OTCyTCTByeT

CTonossblil 6UT

0.1

Appec

1... 247

MpumeydaHve. Bonee geTanbHyto MHHDOPMALMIO CM. B TEXHUHECKOM KaTasore «System pro M compact»
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U]t
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW
Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

4.11.3 CHYETYMKIN SNEKTPOIHEPT M

B Tabnvue Huxe npencraBneH OOLMPHBLIA aCCOPTUMEHT
MOLYNbHbIX CHETYNKOB OIS U3MEPEHUS SNEKTPOIHEPrum
ABB. TexHu4eckue xapakTepuCTUKN KaXOoro OTOeNbHO-
ro yCTponCTBa ONUCbIBAOTCA B Katanore «System pro M
compact». CHeTUMKN 3NeKTPOIHeprumn 3PPEKTUBHO NPK-
MEHSOTCA KaK Ha rpaXkAaHCKUX, TaK 1 Ha NPOMbILLIIEHHbIX
obbekTax. Cyetdnku ABB cepTtnduumpoBaHsl 1 NoaxXoaaT
OJ151 KOMMEPYECKOro 1 TEXHUYECKOro y4eTa SHepruu.

Vlcnonb3oBaHne CHETYNKOB B TOProBbIX LEeHTpax ans us-
MEPEHNST NOKANBHOIro NOoTPEebIeHNs SHEPrUN 1 CO3LaHNS
NPOMUAA Harpy3Kn SBAAETCA TUMOBbLIM NPUMEPOM MpaxK-
OAHCKOro npuMeEHeHUs. YnpasneHue B 30aHUUN MOXXET
OCYLLECTBNATLCA QUCTAaHUNOHHO NO BCTPOEHHOW CUCTEME
ancnetyepuzauun no npotokony Modbus RTU. CuyeTyumkn
NMOCTaBNAKOTCA CO BCTPOEHHBIM YCTPONCTBOM Asisi 06MeHa
AaHHbIMK (ramma cHeT4mkoB EQ AX) nnm >ke Heo6XO4UMBbIIA
NHTEPdENC MOXET ObITb Peann3oBaH 4Yepe3 KOMMYHUKa-
LMOHHbIN aganTep C UH(pakpacHbIM MOPTOM.

Sy
- 8
CueTunkm EQ C11 ODINsingle DELTAsingle Cuetumkmn EQ A41 Cuetumkmn EQ A42
O6wume rabapuTbl 1 DIN mopynb 2 DIN mogynsi 4 DIN mopyns 4 DIN mopynsi 4 DIN mopyns
Aucnnei KK KK ¢ nogceeTkoi KK paduyecknii XKK-grucnneir ¢ nogcBeTkom

PaGouee HanpsixxeHne 230 B nepem. Toka

230 B nepewm. Toka 230 B nepem. Toka

57-288 B nepeMm. Toka

YacToTa 50/60 Iy 50/60/16, 7 Ty
MakcumanbHbIil TOK 40 A 65 A 80A 80 A 6A
TpaHcchopmaTop TpaHcdopmaTop
ToKa/HanpsixeHus = = = = TOKa, TpaHchopmaTop
noAK/YeH HanpsXXeHnst

MpumeyaHve. Bonee fetanbHyo MHOPMALMIO CM. B TEXHUHECKOM KaTasore «System pro M compact».
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Ha prcyHKe HUKe NokKasaHo coeanHeHNe MeXay CHETYUMKOM 3NEKTPO3Heprumn 1 agantepom Modbus.

CyeTumk ANEeKTPOo3IHeprum

Apantep Modbus

MpumeyaHune. Bonee fetanbHyto MHdopMaLmio CM. B TEXHUYECKOM KaTanore «System pro M compact»

CyeT4nk ODIN DELTAplus DELTAmax Cuyetuymnkn EQ A43 Cuetunkn EQ A44
Mogynun 6 DIN Mogynu 7 DIN Mogynun 7 DIN Mogynun 7 DIN Mogynu 7DIN
KK KK KK padunyeckunin XKK-gucnneit ¢ nogceeTkomn
230/400 B nepem. Toka 57/100..288/500 B nepem. Toka 57/100...288/500 B nepem. 100/173...400/690 B nepem.
TOKa TOKa
50/60 Iy
65,10 A 80,6 A
TpaHcdopMaTop Toka TpaHcdopmaTop Toka, TpaHchopmaTop Toka, B TpaHcdopmaTop ToKa,
TpaHcopMaTop HaNPs>XeHNss  TpaHcgopMaTop HanpsXXeHus TpaHcopMaTop Hanps>KeHUs

MpuMeHeHne aBTOMaTUYECKKX BbikntoyaTenen ABB B umMdpoBbix cuctemax asTomatusaumm | 65
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Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bkt Cepusa NpoeKTUPOBLLMKA

OcCHOBHblE 06N1aCTV NPUMEHEHWS:

- MHOFOTOYEeYHasi CETb NepefaYn AaHHbIX;

- nepegadya faHHbIX Ha 60/bLUNE PACCTOSHNS;

- ranbBaHM4eckasl pases3ka asis obopyaoBaHus;

412 MpeobpasoBatens nHTepdencos RS485/
RS232

dl/dD1 18uiaylg XBLaD 9 qgy ULUBLBhOILMIGE aUMI9hULBINOLEY G

MHorodyHKUMOHaNbHBIN  NOCNefoBaTenbHbIN — NPeo6-
pasoBatenb CUS npumeHseTcsa BO BCcex cny4vasx, korga
TpebyeTcs npeobpasoBaHue unm ynpasfieHUWe Nocneno-
BaTeNbHbIMU KaHanamu cesasn EIA-232 (RS-232), EIA-485
(RS-485) n EIA-422 (RS-422).

[Ona KaHanoB CBA3U MexAay YCTPONCTBaMU, NCMONb3YHo-
WM aaHHble Tunbl WinH (Hanpumep, MJIK, yctporictea
U3MEPEHNs 1 ynpaeneHns, nepudepuiiHbie yCTpPoNCcTBa 1
KOMIMbKOTEPbI CO CreuuanbHbIMW YCTaHOBEHHBIMY NPUIO-
XKEeHusMKN 1 T.4.), Yacto TpebyeTcs npeobpasoBaHue no-
cnepfoBarteNbHOro KaHana, ycuieHue curHana, m3onsuus
pasfnyHbIX YacTel CeT! CBS3N U T.4,.

Bnaropgapsa cBoeli KOHMUrypupyemMocTn un 3Kcrnayata-
LUMOHHOW rmbkoctu kKoHBeptop CUS umcnonbadyetrcs ons
peweHus pasnnyHbix 3agad. CUS obecne4vnBaeT ranb-
BaHNYECKM-N30NMPOBaHHOE MNpeobpas3oBaHne  Mexpgy
cTopoHon RS-232, ctopoHon RS422-485 n MCTOYHUKOM
nuTaHms.

- pacwupeHne kaHanos RS-485.

w_w
.t, S48 senenee,

OCHOBHbIE 3NEKTPUYECKME XapaKTEPUCTUKN 3Tux npeobpasosatenenn CUS npusegeHsl B cnegytoLlen tabnuue:

Murarowee HanpsikeHue (B) 230 B nepem. Toka + 20%
Yacrora (Mu) 50-60

MoTpe6neHne mowHocTn (BA) Makc. 7

Motepu mowHocTu (BT) 3,5

CoepuHeHne RS232 Posetkn Sub-D 9 (DB9)
MakcumanbHas gnvuHa kaHana RS232 (m) 15

MakcumanbHas gnuHa kaHana RS485-422 (m) 1200

CoeAvHEHNEe MHOIrOTO4Y€4HbIX 6JI0KOB Makc. 32
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413 Mpeobpasosatens uHTepdericos CUS

485 TCP/IP G

. |.{' ..G(,
CUS 485 TCP/IP siBnsieTcs KOHBepTepoM WHTepdelica jic
RS485 B Ethernet TCP/IP, ycTponcTBO oOCyLiecTBASET
npeobpasoBaHne mMexay npotokonamu Modbus TCP/ (=5 '
IP n Modbus ASCII/RTU. K nocnegosaTensHoMy nopTy ‘m,a;-\--.._
MOryT OblTb MOAKIIOYEHbl YCTPOCTBa, WMCMOMb3yoLme [ £zene, "'%-‘
KoMMmyHuKaumio no npotokony Modbus ASCII nnn Modbus oy, |
RTU, a k Ethernet nopty - BefgyLume ycTpolcTea, Takue i %*1‘"-}
kak cepsep/T1K, nnéo MJIK cuctembl. CUS 485 TCP/ __' )
IP npeobpasyeT KomaHgbl, nony4aemble OT cepsepa U Ttrevds

nepepnaeT Be4OMbIM yCTpOI7ICTBaM.

TexHu4eckne xapakrepuctukmu npeobpasosatens CUS 485 TCP/IP

MuTatowee HanpsixxeHue (B)

220-240 nepem. Toka +15%
100-130 nepem. Toka +15%
24 nepeM./nocT. Toka

MoTpe6neHne mowHoctTu (BA)

4 makc.

Ethernet

100 base -T, nopt RJ 45, TCP/IP npoTokon

RS485 nocnepoBaTtenbHbiiA NOPT

cTaHgapTHbIi, oT 4800 go 19200 6ut/c

Avcnnei, KHONKN

3 cBeToamopa: 3eneHblil — BKJ1, KpacHbIi — ceTb, XXeNThll — Nnepegaya gaHHbIX.
KHonka gns nporpaMMmpoBaHus

KOHCTPYKTUBHbIE XapaKTEPUCTUKN

cTeneHb 3awuThl: IP52 Ha dpoHTanbHoi naHenu, IP20 Ha knemmax 1 Kopnyce;
Bec 0,40 Kr; BUHTOBbIE KJIEMMbl MAkC. CE4EHUEM 2,5 MM?;
camo3sartyxamLmin nnacTuk; MmoHtTaxk Ha DIN-peiiky, wnpuHa 3-DIN-mogynsa

XapaKTepuUCTUKMN OKpYy>Katoweli cpeabl

paboyas Temnepartypa: -10 +60 °C, Bna>kHocTb <90%
Temnepartypa xpaHeHusi: -25 +70 °C
MCNbIT. HANpsXeHue naonsauun: 3 KB/MuH.

CTaHpapThl

M3K EN 50081-2
M3K EN 61010-1

MpumeyaHune. Bonee geTanbHyo MHPOPMALMIO CM. B TEXHNYECKOM KaTtanore «System pro M compact».
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U]t
Vref = 20000 V
LLL/ IT->TT

PIf =4 kW
Qif = 2 kvar

M1
Vr2 =400V
Sn =50 kVA
nd: LLLN / TN-S

Bk Cepusa NpoeKTUPOBLLMKA

5. ABTomatnyeckue soiknodatenn Abb B cetun Ethernet

TCP/IP

5.1 Ethernet

B HacTosiwee Bpemsa Ethernet siBnsieTca BegyLuen TexHO-
norvei, NPUMEHsSIeMO B JIOKaslbHbIX CETAX, Hanpumep,
ONS CBA3U NepCoOHasIbHbIX KOMMbIOTEPOB B ourcax. Kpo-
Me Toro, cetb Ethernet Hawna nprvmeHeHne B Takux 06-
nacTsax, Kak TenedoHUs 1 NPOMBbILLSIEHHOE YrpaBneHne.
Bnepsbie HasBaHune Ethernet 6110 ncnons3osaxo B 1970
rogy AN onpefeneHus NpoTokosa CBA3U Mo pagno Mex-
Oy Pasnn4YHbIMN KOMMbOTEPAMU.

Bce nopknioveHHble yCcTponcTBa nepepasanyt v NpuHU-
Manu aaHHble No ogHOMY KaHany. 3atem 6bin paspaboTtaH
OYeHb MPOCTON MEXaHU3M, KOTOPbIN NMO3BOMNIT KaXKAOMY
YCTPOWNCTBY nepepasatb AaHHble N0 Mepe Heobxoanmo-
CcTn 6e3 Hanumums apbuTtpaTtopa (BegyLwlero ycTponcTea
W LEHTPaNIbHOroO KOHTposnepa). lNocne yero gns pa6o-
Tbl ¢ ceTamu Ethernet 6bin npMeHeH MexaHn3m, NCnosib-
3YIOLLMIACA 1 cenyac, B KOTOPOM KOMMbIOTEPbLI COEANHEHDI
nocpencTeom kabens. 1 B Tom n B gpyrom cnyyae uenb
3ak/io4aeTca B NepedaYve AaHHbIX OT KaKAoro yana cetu
B OMpefeneHHbIX BPEMEHHbIX pamMKax, WCKIo4as OfHO-
BPEMEHHYIO nepepavy oT AByx unn 6onee yctponcts. Cy-
LLeCTBYET OAMH KaHan nepenayn AaHHbIX, N nHTepdencol
MeXxgy nepefaBaeMbiMy AAaHHbIMW HE AOMYCKarT OfHO-
BPEMEHHYIO paboTy ABYyX NepenaTymnKoB.

Hwxe npuBognTCcst yNpoLLeHHOEe onvcaHne paboTbl CeTu

Ethernet:

- nepeq nepepaven nakera OaHHbIX B MepBy0 ovepedb
KOMMbIOTEP MPOBEPSIET, HE 3aHAT NN KaHan nepegadven
OaHHbIX OT OpYyroro KOMMblOTepa: €cCnv 3aHAT, TO KOM-
NbloTEP OXKMAAET OKOHYaHNE Nepenayn SaHHbIX;

- eCnn KaHan cBo6odeH, TO KOMMbIOTEP HayMHaeT nepe-
[aydy OaHHbIX;

- eCnu nepegavy OaHHbIX Ha4Yanu gsa KoMnbioTepa OgHO-
BPeMeHHO, To 06a OTCnexmBaloT KOHANKT Npu nepe-
[ade OaHHbIX; B pe3ysisTaTe Yero ob6a KommnbetoTepa npu-
OCTaHaBNMBatoT Nepefady AaHHbIX U OXXKMUAAIOT B TEHEHMe
pasnuyHbIX NPOMEXYTKOB BPEMEHU, onpedensieMbiX B
NPOW3BONBHOM MOPSAKE MEXAY MakKCuMasnbHbIM U MU-
HUMasbHbIM 3HAYEeHUSMU;

- nocne nepegayn nakera AaHHbIX OTNpaBuTENb OOMKEH
BblAep>XXaTb MUHUMAarbHbLIA NepPepbIB nepen nepenadven
cnegyowero naketa. dta NPefoCTOPOXHOCTb MO3BO-
NSeT NpenoBpaTuTb MOJIHYK 3aHATOCTb CETU B TEYEHWe
ONNTENBbHOrO MPOMEXKYTKa BPEMEHU YCTPOWNCTBOM, ne-
peparowmm 6onbLuo 06bemM AaHHbIX. PacnpegeneHue
[aHHbIX MO nakeTam obecrne4ynBaeT nocfienoBaTesbHbIN
[OCTyn BCEX NOAKMOYEHHbIX YCTPONCTB K CETU.

OnucaHHas npouenypa UMeeT psf, NPEeMMyLLEeCTB:

- Tak Kak BCe YyCTPOWCTBa paBHbl MO METOAaM CBSA3W ”
0OCTyny K cpefe nepepayn gaHHbx, Ethernet ssnset-
CSl CUCTEMOW CBA3U MEXAY paBHONpaBsHbIMK y3namu. B
YaCTHOCTU, HET HEOBXOAMMOCTY B HANNYMK LieHTpasb-
HOro KOHTpONNepa Ansa NponMcaHns npuopuTeTa n pas-
pelieHna Ha nepepa4vy AaHHbiX. [MoMMMO TOro, 4To B
clly4ae HencnpaBHOCTU KOHTPOMNNEP SABNSETCA KoYe-

BbIM 3/1IEMEHTOM, OH AOJIKEH GbiTb CKOHMUrypmpoBaH
B COOTBETCTBUM C AaHHbIMW YCTPOWCTB B CETU: UX KO-
NIMYECTBOM, TUMOM, NPUOPUTETOM MNepedayn u T.4, YTo
npencTaBnsieT coboli CROXHYK onepaunio, HegoCTyn-
HYIO NONb30BAaTENIO;

- BCE YCTPOWCTBa UMEIOT [OCTYN K CETU MO Mepe Heob-
XOQUMOCTU (NPY HaNMYMM JaHHbIX NS nepejaqn) u He
3aHMMaLOT CETb, ECNN HE UCMONBL3YIOT €€;

- He 06s13aTeNbHO nponucbiBaTb NPUOPUTET Unn gpyrmue
napamMeTpbl CBA3W OTAENbHbLIM YCTPONCTBaM;

- MOXHO #06aBnsiTb WM yganaTb YCTPOWCTBA B toboe
BpeMS, He BNMAs Ha (PYHKLMOHNPOBAHWE CETU 1N HE Ha-
CcTpauBas KoHdurypaumo (nobasneHne unn yganeHve
y3M0B, pacnpoCTpaHeHHOe B OMUCHOW cpepe, pexe
BCTPEYaeTCst Ha MPOMBILLIEHHBIX 0OBbEKTAX).

- BO3MOXXHa «NepekpecTHasa» nepenaya AaHHbIX: yCTpOI7I-
CTBO A MOXXET OTNPaBNATb AaHHbIE HA yCTpOI7ICTBO B, a
yCTpOI7ICTBO C MOXET OTnpaBnsaTb AaHHblE Ha yCTpOI7I-
ctBo D, npn aTtom napbl MOTyT He y4uUTbIiBaTb Hann4yune

Apyr apyra;

- TaK Kak BCE YCTPOWCTBa NOAKIIOYEHbI K OOHOW LUNHE,
nepefaBatb [OaHHble MOXHO OT OQHOro ycTpouncTsa
K OpyroMy uUam OT OOHOro YCTPOMWCTBA K HECKOJSIbKAM
(rpynnoBas nepenayay;

- MO Mepe yBennyeHnsi Tpadurka B CETU TEXHNYECKINE Xa-
pPaKkTepuUCTUKU (CpegHee BpeMsi nepefaydn gaHHbIX) no-
CTEMEHHO yXyALIatoTCS.

B Te4deHne HeCcKonbKuxX NET aTU NpenmMyLLecTsa NpuBenu
K pasBuTUio OOLLENPU3HAHHOW 1 HAAEXXHOW TEXHONOMN:
kabenu, annapaTHble MHTEPMECbl, Pa3beMbl U MEXaHU-
YecKMe KOMMOHEHTbI MOBCEMECTHO CTaHOapPTU3NPYIOTCH,
4YTO CHWXaeT obLme 3aTpaTbl HAa CUCTEMbl CBA3W. Vic-
nonb3oBaHne cetn Ethernet B npombIwneHHbIX cructemax
YyNpaBfieHNs TakXXe OCHOBAHO Ha CTaHAaPTHbIX KOMMO-
HeHTax (3KpaHWpOBaHHbI Kabenb «BuTast napa» (STP),
pa3bembl RJ45, LUIMPOKO UCNoNb3yeMble B MPOMbILLIEH-
HOCTU, XOTA 6Oofblue NOOXOOST AN MCMNONb30BaHUS B
oducax, unn pasbembl M12), KoTopble npu aTom 6onee
YCTOMUMBbI K MEXaHWYECKUM N TEMMNEPATypPHbIM Harpys-
Kam, BuOpaumun, BbICOKON BNaXXHOCTU, 31EKTPOMarHuUT-
HbIM NMOMEXaM, MbIAN N XMMUYECKUM BELLLECTBaM, NPUCYT-
BYIOLLMM B MPOMbILLNEHHOW cpefe. MoaToMy Mbl 06bIYHO
BEOEM peyb O KOMMOHEHTax Ofsi MPOMbILLJIEHHOW CETU
Ethernet. Ho onncaHHbIn MexaHu3M KMMEET HEKOTOopble
orpaHuyeHns. OCHOBHOE — HeonpeneneHHOCTb Bpeme-
HN nepepayn. Tak Kak Bcerga CyLecTBYET BEPOATHOCTb
KOH(NMKTa Npu nepepadve AaHHbIX, BpeMmsi, Tpebyemoe
ONA nepefayn ogHOro nakeTa AaHHbIX, ONpefennTb He-
BO3MOXXHO. Yem 60sbLie KOH(MINKTOB, TEM Yalle NakeThbl
nepenarTcs C 3a0epP>XXKON.

Ecnu gBa ycTpoiictBa cny4aiHbiM 06pa3om BbiIbepyT oaun-
HaKoBOE BPeEMS OXXUAaHUsi, TO MPON3BOJIbHOE BPEMS OXKU-
JaHns nocne KOHMNUKTa npu nepegadve AaHHbIX MOXXET
NPUBECTU K BO3HUKHOBEHWIO NOCNEAYOLNX KOH(INKTOB
npu nepefade AaHHbIX.
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TeopeTnyeckn BO3MOXXHO, XOTS 1 MasioBEpPOATHO, YTO na-
KET OaHHbIX MOXXET HaxOQUTbCS B COCTOSHUM OXWAAHWS
OnUTensHoe BpeMms.

Tak Kak yCTaHOBUTb abCOJMIIOTHO TOYHO MakcumanbHOe
BpemMsl nepefayn naketa AaHHbIX HEeBO3MOXHO, Ethernet
CYMTAETCs CUCTEMON nepefayn faHHbIX C HeonpeaeneH-
HbIMY 3afiep>XXKamy. BO3MOXXHO yCTaHOBUTL TOSIbKO BEPO-
ATHOE onpefeneHHoe BpeMs nepefayn naketa AaHHbIX.
Mo npuynHe HepocTaTo4yHoW TodHOCTU Ethernet Henbss
NCMNonb30BaTb B HEKOTOPbIX MPUIOXKEHUAX C BbICOKOM
CTENeHbI0 KOHTPOSS BPEMEHM (Hanpumep, AN No3ULMOH-
HOro PerynMpoBaHns 3NeKTPUYECKUX NPUBOAOB B peasb-
HOM BPEMEHWN).

Bo Bcex gpyrux cnyvasx Ethernet moxxHO ncnonb3oBatb
6e3 npobnem, Npu yCnosun, 4YTO CUCTEMA YNPaBIEHUS U
aucnetyepusaumm HacTpoeHa nof HeonpeaeneHHoe Bpe-
MS nepefaYn OaHHbIX.

Puc. 33. CeTb c TOnonoruei «3se3ga» ¢ kKoMmyTatopom Ethernet

HecmoTpsi Ha 1O, 4to ceTb Ethernet 6bina usHavanbHoO
paspaboTaHa B BUAE LUMHbI CO BCEMW YCTPONCTBAMU, NOA-
KJTIIOYEHHBIMM NapannesibHO K OGHOMY Kabesto, COBPEMEH-
Hble Ethernet-cnctembl 06bIMHO BbLIMOHAIOTCA MO CXEME
«3Be30a». B ueHTpe ceTell gaHHOro Tuna pacnonaraeTcs
CETEBOVI KOMMYTaTOP, KOTOPbIN MOXET ObiTb MACCHBHbBIM
(ycTponcTBO, MPOCTO coeAuHsoLlee Kabenun) nnn akTue-
HbIM MPU HaNNYMN 3NEKTPOHHON KapThbl.

AKTUBHblE KOMMYTaTOpbl MOFYT COXpPaHATb ajgpeca
YCTPOWCTB, NOAKIIOYEHHbIX K MX NOpTaMm, U NakeTbl AaH-
HbIX ONS NepeHanpasku OT OTNpaBUTENs K onpeneneH-
HOMY nofiy4aTento, He BAUSAS Ha Opyrue NOAKIOYEHHbIe
YCTPOWCTBA M YyNy4llas XapakKTepucTuku cetun. Kommy-
TaTopbl UCMONBL3YIOTCA ONA MapLIpyTU3aumm BHYTPU J10-
KasnbHbIX BblumcnutenbHbix ceten (JIBC), a uMeHHO ceTel,
KOTOpble PU3NYECKN COEONHAIOT KOMMbIOTEPLI U TEPMU-
Hanbl, PacnonoXeHHble NO6NN30CTN, HAaNPUMEpP, B OQHOM
30aHUN.

KommyTaTtop

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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CepuAa NpoeKTUPOBLLMKA

5.1.1 CeteBon npotokon IP

Mop ynpaeneHuem npotokona IP (Internet Protocol)
JloKanbHOEe YCTPONCTBO CETU CBA3bIBAETCA C APYruM
YCTPONCTBOM W3 APYrovi IOKanbHOW CETU, Npu yCnosuu,
YTO MCXOAHAasi CeTb M CETb Ha3HaYeHNs CBA3aHbl MexXay
co6oin. IDTO B3aMMOAENCTBME MOXXET OCYLLEeCTBAATbLCS
Mexay tobbIM  KOMMYECTBOM MPOMEXYTO4YHbIX CETeN.
[MpoToKoN OCHOBaH Ha HaNMYUKM YCTPOWMCTB MapLUpyTU3a-
uun (MapLpyTnsaTopoB’®), koTopble NO3BONSOT Nepena-
BaTb NMakeT OT OOHOWN CETU K OPYroii.
MpounssognTensHOCTb U 3PPEKTUBHOCTL nNpoTokona [P
3aK/l04aeTcs B TOM, YTO OTMNPaBuUTENO He 06s3aTenbHO
3HaTb NyTb, MO KOTOPOMY MaKeT AaHHbIX HanpaBnseTcs K
NYyHKTY CBOero HasHa4eHus. Cructema IP dyHKUMoHupyeT
nogobHO No4YTOBON cucTeme, obecneymBasi NEPEChIIKY
nakeTa faHHbIX C aapecoM nony4vaTens B NyHKT Ha3Ha4ve-
HYS.

daKTnyecku, pasnnyHble NakeTbl aHHbIX, NepeaasaeMble
OoTnpasnTeNIEM OQHOMY NOJly4aTento, MoryT ObiTb Hanpas-
JIEeHbl NO PasfMyHbIM MapLupyTaM, Tak Kak MapLipyTusa-
TOPbl MOFYT BblGMpaTb pasnn4Hble MapLUPyThl B 3aBUCU-
MOCTM OT 3arpy>XeHHOCTW CeTn, Tpaduka n T.4.

Ynpasnsowmin npoTtokon IP nogpo6HO onncbIBaeT cnegy-

loLLVe NapameTpbl:

- OeNCTBNSI YCTPOICTBa AN OTNPaBKU MakeTa [OaHHbIX
Opyromy yCTPOWCTBY WX OTAPaBKU OTBETA Ha MOJTyYeH-
HbI NaKeT AaHHbIX;

- OENCTBUS YCTPOWCTB, KOTOPbIE OTMPAaBASAT MakeTbl OT
O[HOW CETU K OPYroN B MyHKT Ha3Ha4YeHMs.

[eTtanbHoe onuvcaHne MpoToKona He NPeacTaBnsieT Ans
Hac MHTepeca 1 He onuCbIBaeTcs B 3Tol Opowtope. [do-
CTaTOYHO 3HaTb, YTO afpec nosnyyaTtens u agpec oTnpa-
BUTENS, a TaKXKe KaX[oro YCTPOWCTBa, NMOAKIIHOYEHHOMO
K CeTW, COCTOUT 13 nocnegoBartenbHocTn 4 yncen (6anT),
Hanpumep 10.39.1.156. O1n yucna dopmupytoT IP agpec;
B nocrenyowmx Bepcusax atoro npotokona IP agpec 6y-
OET paclmpeH go 6 4ucen. B cncteme B3anmMocBA3aHHbIX
ceteln, Hanpumep, B ceTn Internet u BHyTpeHHeln cetun
KomnaHuu Intranet ¢ OQHON apXMTEKTYPOI, OCHOBaHHOMN
Ha npoTokone IP, He MOXeT cyLLecTBOBaTb OAHOBPEMEH-
HO OBYX YCTPOWCTB C ogHuM IP agpecom. 970 siBnsieTcs
rapaHTuein Toro, YTo OAMH afpPec COOTBETCTBYET OAHOMY
YCTPOWCTBY.

[ns o6MeHa gaHHbIMKM MO CETU YCTPONCTBY HEOBXOAUMO
NPUCBOUTL YHMKanbHbIN IP agpec. 3To MOXeT caenartb
nosib30BaTeb/onepaTop/KOHCTPYKTOP MaHesnu, KOTopblii
npuceaviBaeT Tpebyemblli agpec U OTCNEeXNBaeT OTCYT-
CTBVE HaKJIafoK, NOCe Yero peYb UAET O cTaTndeckom IP
agpece. Takxke BO3MOXHO aBTOMAaTU4YECKOE NPUCBOEHNE
ceobogHoro IP agpeca cepBepoM CETU KaXKLoMy YCTPOit-
CTBY, MOAK/IOYEHHOMY K CETW, B OaHHOM cliydae pedb
ngeT o auHammnyeckom IP agpece. MexaHnaM Takoro as-

"®MapuupyTusarop - ycTpoOiCTBO, ONPERENsIOLIee ONTUMANLHLIA MAPLIPYT (KaHas
CBSI3u) 4J151 nepeAaYy faHHbIX M0 CeTy (MapLUpy T3aLmm), KOTOPbIA MPeAcTaBaseT co-
6o#i crieymanbHbii KaHa 4151 HanpasBJ/eHUs NakeToB [aHHbIX OT O4HOM CETU K APYroi.
PaKTN4eCK, MapLLIpPyT3aToPhbl, NCMOJb3ytoLMe NpoToko IP, pacrnonaratoT He Bceit
uHGpopMmaLmeit 0 MapLUPyTe MaKeToB, a TOJIbKO OrpaHNYeHHbIM 06bEMOM AaHHbIX O
KaHaJie 4151 HarpaBJ/ieHnsi nakeTa JaHHbIX B [yHKT Ha3HaYeHUs.

TOMaTN4YEeCKOro NPYCBOEHNS OMNMCaH B NPOTOKONE AvHa-
MU4Y€ECKOW HaCTPOIKK agpecos IP, koTopeblli He ByaeT pac-
CMaTpuBaTbCHA Cenlyac N He OTHOCUTCH K TemaTuke AaH-
Hol 6powwtopbl. OCHOBHas pasHuLa MeXXay ABYMS TUnamu
a[pecoB 3aK/4aeTcs B TOM, YTO ctatudeckuin IP agpec,
Kak npaBuJio, COXPaHAETCH B MOCTOSAHHON NamMsATy, 1 cle-
00BaTeNbHO, HE MEHSIETCS NP BKIIKOYEHUN U BbIKJTIOYEHUN
YCTPOWCTBA, a TaKXXe Npy OTKJTOYEHNN 1 MOBTOPHOM MOA-
KnoyeHun K cetu. MNpu anHammyeckom IP agpece HoBoMy
YCTPOWCTBY UNN YCTPOMCTBY, NOOKOHAEMOMY MOBTOPHO
nocsie OTKJIIOYEHNS, MOXKET OblTb MPUCBOEH NOOOI CBO-
6opaHbIV IP apgpec. B pe3ynsrate nocne noboi 0CTaHOBKM
WUNn OTKNOYEHNS ycTponcTea IP agpec MOXET USMEHNTb-
csi. CucTeMbl MPOMBILLIEHHOMO YNpPaBeHnsi, Kak npaBun-
10, TpebytoT, 4TOObI KaXKA0E YCTPONCTBO UMESO onpeae-
NEeHHbIV agpec; CnefoBaTenbHO, B G0MbLUMHCTBE ClyyaeB
ncnonb3yeTcs ctatn4eckoe npucsoeHue IP agpeca.

5.1.2 CeteBon npotokon TCP

Mpotokon TCP (Transmission Control Protocol) npeagHa-
3HayeH ONns ynpaefieHus nepepadven paHHbix. Kaxpas
nepegada [[aHHbIX (MakeT [aHHbIX, dannos wnam Beb-
CTpaHuL) Mexay ABYMS YCTPONCTBaMu OENNTCS Ha YacTn
PaBHOW ONVHbI, HA3bIBAEMbIE MaKeTaMu, N KaXKAbIA NakeT
OTCbIIAETCHA OTAENBHO MO CETU K YCTPOWCTBY Ha3Ha4e-
Hus. Bnaropgaps npotokony TCP oTnpaBuTens MOXeET
COXpaHATb B MpPaBUIbHOM MOPSAKE OTAEeNbHble MOny-
YeHHble NMakeTbl, TEM CaMblM BOCCTaHaB/MBasi OTNpaB/eH-
Hble gaHHble ons obmeHa. PakTuyecku, No npotokony IP
YCTPOWCTBO MOXET OTNPAaBNATb MNaKeT AaHHbIX Ha noboe
yCTpoWcTBO, rae npotokon TCP ucnonb3yet npoTtokon IP
0N BOSMOXKHOI nMepenayn CUCTEM CTPYKTYPUPOBAaHHbIX
OaHHbIX OT OAHOro YCTPOMCTBA K APYroMy, HaAEXHbIM U
ObICTPbIM CNOCOB60OM.

Hanpumep, ans nepepa4yn canna wnm Beb-cTpaHuupl C

opHoro MK Ha gpyroi Heo6xooumo NpoaenaTh psifg onepa-

uuin. Huxe npusegeHo ynpoLleHHoe onrcaHne npouecca:

- Ans 0603Ha4YeHNs HaMmepeHus Nnepenatsb hann nnn gaxe
Ans obo3HaveHns Tuna n pasmepa darna Hy>XHo ycTa-
HOBWTb NOrMYECKOe CoeanHEHNE nyTeM OTrNpaBKu cepun
NnaxkeToB OaHHbIX; B OTBET OTNPaBnsgeTCcs NoATBepXae-
HUEe rOTOBHOCTW JPYroro KommnbioTepa MpuHATL nepe-
OaHHble AaHHble;

- nepegamownii KOMMNboTep AoMKeH no nportokony TCP
pas3buTtb aiin Ha NakeTbl AaHHbIX, MPOHYMePOoBaTb 1 Mo
npotokony |IP oTnpaBuTb UX B nopsioke o4epemHOCTU.
lMocne 3aBeplleHMs Npouedypbl nepegayn no npoTo-
Kony IP nakeTbl MOryT NPUIATU C Pas3NN4YHON 3aaepP>KKON
WA B Pa3HOM nopsigke OTAINYHOM OT MCXOOHOrO;
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- MPUHMMAOLLMIA KOMMBIOTEP MO npoTokony TCP gomkeH
Pa3MeCTuUTb MakKeTbl MO NOPAAKY COMMacHO UX Hymepa-
L1 1 NPOBEPUTb, BCE NI NaKeTbl AOCTABJEHDI; B Clly4ae
€C/IN HEeKOTOpble NaKeTbl Oblnn yTepsaHbl, nony4yartesb
OOJKEH 3anpoCcuTb OTNpPaBUTENSA MOBTOPUTL nNepefavy;

- Nocne MpoBEpPKN MNPaBUIbHOrO N MOMHOMo MNosay4YeHus
OaHHbIX, OBa KOMMbKOTEpPa obmMeHMBatOTCA nakeTamu
JaHHbIX, NOATBEpPXXAAloLLMX 3aBeplueHne onepauun, u
JIOrM4YeCKOE COEAVHEHNE 3aKPbIBAETCS.

Takum 06pa3oM NOHSTHO, YTO ecnn NpoTokon IP ocyLecT-

B/ISIET MapLUpyTU3aumMi0 U JOCTaBKYy OTAENbHOro Mnaketa

OaHHbIX, To NnpoTtokon TCP npegHasHayeH ons nepegayv

6onbLiero o6bemMa NakeToB AaHHbIX M COXPAHEHWs MONy-

YeHHbIX AaHHbIX. DTN ABa NPOTOKONa, Kak npaswuo, UC-

NoJsib3YyOTCA COBMECTHO U, MO cyLlecTBy, npotokon TCP/

IP 3a4yacTyio paccmaTpuBaeTcsa B Ka4ecTBe OOHOro npo-

ToKOna.

BO3MOXXHOCTb NMPUMEHEHNST MPOTOKOJIOB HA OCHOBE TEX-

Honorum TCP/IP obecneunBaeT WMPOKOE pacnpocTpaHe-

HVe NpOMbIWNEHHON ceTu Ethernet pons asTomartusauun

NPon3BOACTBEHHbBIX CUCTEM WNN YynpaBneHuns 3NneKTpu-

YeCKMMKn cuctemMamMmn gna reHepaunn, pacnpeneneHna n

ynpaBneHnsi NIEKTPOIHEPTUEN.

5.2 [MpomebliwneHHble NpoToKONbI Ethernet

Mpn BbIGOope cuctembl Ethernet B kayecTBe KomMMy-

HUKaUNOHHOW cpedbl Ans MPOMbILIEHHOO ynpasnieHns

Heo6XoaMMO YTOYHWUTb, Kakue MNpOTOKOMbl CrenyeT 3a-

pencrtsosatb. Ha camom pgene, Ethernet moxeT ucnones-

30BaTbCs B Pa3fiMYHbIX MPUNOXKEHUNAX, KaXXgoe U3 KOTO-
pbIX MMEET YETKO OornpefneneHHbli Habop MNpPOTOKOJOB.

YkazaHue Ha npoTtokosibl TCP/IP, KoTopble MCMNOnb3yoTcs

B OOMbLUMHCTBE CNy4aeB, He AAeT MOJSIHOW KapTuHbl. K

TOMY e, Kak ykasaHo Bbiwe, TCP/IP onpenensiet Habop

NPOTOKONOB, KOTOPbIE OCYLLECTBASAT nepegadvy OaHHbIX

OT OQHOro YCTPOWCTBa K OPYyromy, nNpoxoas 4Yepe3 OAHy

NN HECKOJIbKO B3aMMOCBA3aHHbIX YacTen. HoO NpoTOKObI

TCP/IP He npepocTaBnsioT MHdopMaunio o nepenasae-

MbIX AaHHbIX WAN WCNOMB3YEMOM MPUAoXeHun. Hanpu-

Mep, ToNbKo npepcTtaBbTe, YTo TCP/IP nucnonbsyetcs u

Ons nepegadyn pasnnyHblx daiinos (npoTtokon ftp), n Beb-

CcTpaHuy (npotokon http), n aneKTpoHHOW No4Thl (MPOTO-

kon SMTP) n Bugeo ons nokasa B peanbHOM BPEMEHN (No-

TOKOBasi nepefadva); onsg Kakgoro U3 3Tux nNpunoXeHun

CYLLEeCTBYIOT pasnunyHble NPOTOKONbI. [ns cuctembl npo-

MBbILLIEHHOrO KOHTPOJIA 1 AMCheTYepmn3anun npu Beibope

cuctembl Ethernet B kadecTBe cpefmbl nepepayn OaHHbIX

n TCP/IP B KayecTBe NPOTOKOSA NEpenayn OCTatoTCs OT-

KPbITbIMY CReaytoLLme BONpoChI:

- bopmaT paHHbIX: KOMYeCTBO 6aiiT, nepegaBaemMbixX 3a
onpefeneHHblii neprop BpeMeHu, opmat oTobparkeHus
yncen;

- 3HaYeHNe AaHHbIX: CNoCcobbl PasnnyeHnst pesysiLTaToB
N3MEPEHUIA, yKa3aHW aBapuiiHbIX CUrHAIOB WU CUrHa-
JI0B ynpasneHus;

- XapakKTepuUCTUKN YCTPOWCTB, NepeaaroLmnx u NpuH1mMato-
WX OaHHble: HaNnpuMep, YacToTa nepega4dv N3MepeHui,
Mepbl, NPUHMMaeMble NpY NOTepe UM 3adepXXKe [aH-
HbIX.

O4yeBNOHO, YTO HEBBIACHEHHbIX [eTane [oCTaTo4yHO
MHOIO, Kak 1 BO3MOXHbIX Npobnem. OnpepeneHve gax-
HOro Tuna npoTokona AnsA 60NbLUMHCTBA NPOM3BOAUTE-
Nei yCTPOWCTB M CUCTEM [OCTaTOYHO 3aTPYAHUTENbHO.
Kpome TOro, ecnm npoussoguTeNs YCTPOWCTB N CUCTEM
BblOMPaeT COOCTBEHHOE pELLEeHMEe, MOXET BO3HWUKHYTb
nofHasi HeCOBMECTUMOCTb, TEM CaMbiM TEPSETCHA OC-
HoBHOe NpeunmyLecTBo Ethernet u TCP/IP: ctaH@apTHbIX
TEXHOJIOTVI, NCMNOSIb3YEMbIX OJ1 COeONHEHNS YCTPONCTB
pas3nnyHbIX NPON3BOONTENEN.

LOnsa 3TOro B Te4eHWe MOCnegHWX HECKOSbKUX NET Mpo-
MbILLJIEHHOCTb Onpedennna pasfnyHble «CTaHOapTHble»
NPOTOKONbI ANA MCMNONb30BaHMA TexHonorum Ethernet B
NPOMBILUMIEHHbIX YCNOBUAX. Ha OaHHbI MOMEHT LUMPOKO
NPUMEHSAETCA Kak MUHMMYM [H>KUHA MPOTOKOJIOB U Npu-
MEPHO CTONBKO >Xe A1 0COObIX obnacTen NPUMUHEHWS.
Kaxxpgblli paspaboTynk cucteMm aBToMatusauum 1 ynpas-
NeHnsa BbibupaeT cpepgu npeanaraembiX NMPOTOKOMOB O-
TYManbHbIA ONA ero aKCrnyaTauuoHHbIX NOTpebHoCTEN 1
XapaKTepUCTYK.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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53 Mpotokon Modbus/TCP

PaspaboTanHbin B 1999 npotokon Modbus/TCP sBnsietcs
OOHMM N3 NepBbiX MPOMbILWIEHHbIX MPOTOKOJIOB ANnA Uc-
nonb3osaHusa B cetn Ethernet ¢ npotokonom TCP/IP. Kak
BUOHO U3 Ha3BaHWA, 3TO MOJJ,I/ICbI/IKaLLVIH TpagnunoHHOro
npoTtokona Modbus (no nocnegoBaTtefibHOMY MOPTY) ANs
cetei, ncnone3ytowmx TCP/IP. Ero ocHOBHble npenmyLLe-
cTBa:

- MPOCTOTa, MO3BOMAIOLWAA NErko BHeOpsiTb €ro Kak B
HOBbIX YCTPOWCTBaxX, Tak M npucrnocabnuesatb K yxe
CYLLIECTBYIOLLMM YCTPOWCTBAM;

- CXOACTBO C TpaguuMoHHbIM npoTokonom Modbus, xo-
POLLO 3HAaKOMbIM MHOIMM MpPOrpaMMncTam 1 paspaboT-
YnKamM CUCTeM ynpasNieHNa n gucnetydyepunsaudnm;

- HaIMYMe YCTPOICTB, NnogktoyaemMbix No cetn Ethernet k
YCTPOWCTBaM, NCMONb3YOLLUM TPAANLMOHHbBIA NPOTOKON
Modbus no nocnegoBaTeNbHOMY MOPTY; Kak MOKasaHo
HUXKe, 3TU YCTponcTBa (YHKLMOHUPYIOT, npeobpasys
oTAeNbHbIE TENerpammbI.

KoHuenumsa goctaTtovHo NpocTa: CTPYKTypa BeayLUnii-Be-
OOMbI 3aMeHSIETCA (CM. NYHKT 4.7.1) CTPYKTYPOW KNNEHT-
cepsep. JaTtumk nnm ncnonHUTENBEHOE YCTPONCTBO PYHK-
LMOHMPYET B KayecTBe CepBepa U NpeacTaBnseT coboin
YyCTPOWCTBO, oObecrnevnBarollee [pyruM YCTPOMCTBaMm
(knueHTam) No Mepe HeOBXOAMMOCTU AaHHbIE AN YTEHUS
unn obnacTn NamsAT ONs 3anucu. YNpoLueHHas Moaesb
aHanoru4Ha ctaHgapTtHoMy npotokony Modbus, gaHHble
KOTOPOro npeacTasneHbl B BUAE PErMCTPOB AN YTeHus
Wnn 3anucu.

KnneHT npepnctaBnser coboli yCTPOWCTBO, >Xenawliee

CUMTBLIBATb M 3anNUCbiBaTb AaHHbIE; ONA 3TOrO KAUNEHT OT-

npaensieT TenerpaMmy C 3anpocoM, Ha KOTOPY cepBep

oTBevaeT Tenerpammon-otrseToM. CTpyKTypa Tenerpam-

Mbl COBMagaeT C TpaguuuoHHon Tenerpammorn Modbus

Kak no afnvHe, Tak 1 N0 KogupoBKe:

- 3anpoc Ha 4YTeHue COCTOMT M3 KoMaHgpl B rpade «Kopg
yHKUMM», KoTOopasi 0603Ha4aeT TN Npegrnonaraemo-
ro OencTeusa (Hanpumep, YTEHME AaHHbIX), 3a KOTOPOW
cnegyeT agpec perucTpa Wanm perucTpoB ANns HYTeHus
(MHbopMaumsa yKkasbiBaeTcs B nofe Tenerpammbl «[JaH-
Hble»);

- 3anpoc Ha 3anucb COCTOMT U3 KomaHgbl B none «Kopg
yHKUMU», agpeca U faHHbIX Ansa 3anucy B none «[aH-
Hble»;

- B OTBETHOW TenerpamMme, nogTBepXKAaroLen yCnewHoe
BbIMOMIHEHME KOMAaHAbl, MOBTOPSIETCA KOMaHga (ecnu
TpebyeTcsi, 3a Hell cnepylT HeobXxooumble OaHHbIE);
€eCJZin KOoMaHga He MOXXET ObITb BbINOMIHEHA, TenerpaMmma
COOEPXUT KoA OWnbKKM, TaK Ha3biBaeMbI, KOA, UCKIIHO-
YeHus.

dopmaT AaHHbIX Takon Xe, Kak 1 B TPaguLMOHHOM Mpo-
Tokone Modbus, 3T0 Xe 4eNCTBUTENBHO 151 KOLOB (KOAbl
PYHKUWMI), WCNONb3YeMbIX ANA YTeHWs W/uam 3anucu
YHKLUMA 1 OWNBOK (KOAbI UCKIOHYEHN). ITO NO3BOSS-
eT paspaboTymkamu CUCTEMbl MOBTOPHO WUCMOMbL30BaTb
60bLUYIO 4acTb Y>Ke 3annCaHHbIX KOJOB AN BHEAPEHNS
TpaanumoHHoro npotokona Modbus. Kpome aToro, oaH-
Has pyHKUMS ponyckaeT npeobpas3oBaHue Tenerpamm
6e3 Heo6XoOMMOCTN COXPaHATb OOMNOSHUTENbHbIE AaH-
Hble 1 6e3 NoTepu nHhopmaLmn.

Puc. 34. CtaHgapTtHasi Tenerpamma Modbus (Modbus RTU).

Appec Kop KoHTponbHas
BEeAOMOro yHKLMMN cymma

- Appec Begomoro: 310 none copgepxxut agpec (Modbus)
BEAOMOro YyCTPOWCTBA, NOOKIOHEHHOIO K TPaANLNOHHO-
My nocneposatenbHoMy KaHany csasn Modbus;

- Kop dpyHKUMN: 3TO none cogep>XuT KO, NCNoSb3yeMblin
Ans o6o3Ha4vYeHns NnaHMpyeMbIX OENCTBUIA (HanpuMmep,
PyHKUMN YTEHUS W/WAM 3anucu PernucTpoB BeLOMbIX
YCTPOWCTB);

- [laHHbIe: 3TO None MOXET cofep>XaTb AOMNONHUTENBHYIO
MHopMaLMio, HEOBXOAMMYIO Ot OCYLLECTBNEHWS Oeii-
CTBUI, YKa3aHHbIX B none «Koa gyHKUUn»; Hanpumep,
npu oTnpaBKe 3anpoca BegyLuM YCTPONCTBOM Ha 4Te-
HUEe OaHHbIX BEOOMOMY YCTPOMWCTBY Mone TenerpamMmbl
«[JaHHble» OOMKHO copepXkaTb agpec perucrpa, ¢ Ko-
TOPOro HeO6XOAMMO HayaTb YTeHME OaHHbIX N Konu4de-
CTBO PErucTpoB (AaHHbIX) Ans 4YteHus. [pu oTcyTCcTBUM
ownboK OTBETHAs Teflerpamma oT BEOOMOro yCTpoicTea
B none «[aHHble» OO/MKHA COopep kaTb AaHHble, 3anpa-
LMBaeMble BeOyLM YCTPONCTBOM;

- KoHTponbHas cymma: none, wucnonb3yemoe And
KOHTPOSS U yNpasneHns ownbkamm cBa3u.

JAaHHble

MpumevaHve. Ona nonyyeHns gansHenwen nHpopmauumn cM. [OKYMEHT:
«Cneundurkauma npotokona MODBUS», pocTynHbin Ha http:/www.
modbus.org/specs.php.
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MepenTtn oT cTaHgapTHon Tenerpammbl Modbus (Modbus
RTU) k Tenerpamme Modbus/TCP mMoxxHO cnegyromm o6-
pasom:

1) ypanutb 13 ctaHgapTHom Tenerpammsl Modbus nons
«Appec segomoro yctporictea» n «CRC» («Owmnbka KoH-
TPONBLHON CYMMbI»);

2) B Hadane coobueHns pob6aesuTb 3aronoBok MBAP
(Modbus Application).

Kak onucaHo Hnxe, none «Agpec BegoMOro yCcTponcTea»
BKJIIOYEHO B none «MpaeHTudmkartop ycTponcTea» Tene-
rpammbl Modbus/TCP npu ycnosumn, 4TO cepBep SBNSET-
CS MEXCETEBbIM NHTEPGENCOM ANs Npeobpas3oBaHns 13
npoTtokona Modbus/TCP B Modbus RTU.

3aronosok MBAP copepuT cnegytowme nons:

- WpeHtudukatop obmeHa: 2 6aitTa, ycTaHaBNMBaeMble
KJIMEHTOM MO 3anpocy u aybnupyemble CEPBEPOM B OT-
BeTe, MCMNONb3YOTCA ONs MAEHTUdUKaUMM CoobLLEeHNs B
cny4yasx, Korga KWeHT MOCbINaeT cepBepy HECKONMbKO

Puc. 35. Tenerpamma Modbus /TCP

coobLLeHN 6e3 OXKKAaaHust OTBETA MOCNe KaXXaoro co-
06LLEeHNS;

- peHTudmkatop npotokona: 2 6aita ans naeHtudnka-
ummn npotokona (npotokon Modbus o6o3HavaeTcs 3Ha-
YyeHunem 0);

- OnvHa: 370 none (2 6aiTa) 0603HaYaeT (CUNTAET) AMHY
nocnepylowux noner B coobLieHun B 6anTax;

- peHTudmkatop yctporicTtea (panee «LONONHUTENbHbIN
afpec»): 9To none gavHon 1 6anT gonyckaeT paclumpe-
Hue kapTbl Modbus, TeM cambiM ofguH cepBep MOXET
oTBeYaTb TaK, KakK ecnun 6bl OH cocTosin U3 Pas3nn4HbIX
YCTPOWCTB (BUPTYyasnbHble YCTponcTBa). Ecnn cepsep
BbICTYNaeT B pPOfM CETEBOro MHTeppenca, coeguHso-
uero nocnegoBartenbHbin KaHan ceadm Modbus n ceTb
Ethernet TCP/IP, To 310 none ucnonb3yetca Ansi 0603Ha-
YeHus1 MOOOro MOJKJIYEHHOrO YAaneHHOro BEAOMOro
ycTpoiicTsa (cMm. puc. 36).

[Onsa nonyyexus nogpobHon nHdopmaumm cMm. «<MODBUS
Mepepaya paHHbIx No TCP/IP PykoBogcTBO N0 BHEAPEHMIO
V1.0b» Ha canTe http://www.modbus.org/specs.php.

CranpapTtHas Tenerpamma Modbus (Modbus RTU)

| | [aHHble
T
1
3aronosok MBAP Vo
1 1
NpeHTudunkaTtol NpeHTndunkaTol MpeHTndukarol
| o6M(gHa P | | AI'IpOT?KOna A Anvna | | yCTp(;%ICTBa P Koa dyHkumn | | HBatnble |
Tenerpamma Modbus/TCP
Puc. 36. Cetb Ethernet TCP/IP - lNocnegoBaTtensHbiti KaHan cesisn Modbus
KnuenTt Modbus Knuent Modbus
TCP/IP TCP/IP
Cetb TCP/IP
[dnctaHuMoHHOoe [ncTaHuMoHHoe
Cepgl_ec%l/\fl:dbus CepBTeCpP!/\fl;)dbus Befiomoe Befiomoe
ycTpowcTeo 1 YCTPOWCTBO 2
MocnepoBatenbHbIn KaHan ceasu Modbus
Cepsep Modbus TCP/IP

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U]t
Vref = 20000 V

LLL/ IT->TT

PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bkt Cepusa NpoeKTUPOBLLMKA

Tenerpammbl  Modbus/TCP  copepxat none «[onon-
HUTENbHBI agpec», KOTOpPOEe MO3BONSAET OTAENbHOMY
YCTPOWCTBY (Hanpumep, MEeXCEeTeBOMY UHTepdelicy)

pasgennTb KapTy PerucTpoB Ha CeKuMn (Cekuum KapTbl
peructpos 1, 2, 3... COOTBETCTBYIOT AOMNOSIHATENbHLIM
appecam 1, 2, 3); ata byHKUUS npegHasHadeHa ans npe-
obpasoBaHusa Mexnay CTaHAapTHbIM npoTokonoMm Modbus
1 Modbus/TCP u onncaHa Huxe.

Kak KnneHT, Tak un cepsep UMetoT cobCTBeHHbIN IP agpec.
Cepsep npuHumaeT Tenerpammbl Modbus/TCP (o603Ha-
YeHHHble 3aperncTpupoBaHHbIM noptom 502'") ot nroboro
KnueHTa. Onsa kaxgon Tenerpammel hopMupyeTcs OTBET-
Has Tenerpamma, otnpasnsiemas Ha IP agpec otnpasute-
151, Tak Ha3bIBaemoro KnueHta. Npotokon TCP/IP obecne-
yMBaeT:

- nepepady Tenerpammel - 3anpoca OT KIMeHTa K cepeepy

1 HaobopoT;
- nepepgadvy Kaxaomn OTBETHOWN TenerpamMmmbl K yCTPONCTBY,

"MopT TCP 502 npepHasHadyeH crieyunasnbHo A5 npunoxeHuit Modbus; KnveHTb! u
cepBepbl OTNPaB/SIT M MOJYyHaloT gaHHbIe no npotokoay Modbus TCP/IP Ha nopt
502

Puc. 37. lNocnegoBatenbHOCTb 3anpoc/oTBET

KnneHT 1
AppeclIP:5.6.7.8

\E

Kﬂl/leHT 2
) g

Internet
(TCP/IP)

KOTOpOe OTnpasBsiaNo 3anpoCc N OOCTaBKY ee B MYyHKT Ha-
3Ha4eHuns.

O6meH paHHbiMM no Modbus/TCP Bcerga npoucxogut
NMoCpencTBOM OTAESbHbIX TENlErpaMMm; Ha Kaxkablli 3anpoc
NpuxoauT B OTBET TOSIbLKO OfHa Tenerpamma, oTBevaro-
was TpeboBaHusM obpabaTbiBaloLLEero cepBepa.

OTOT MexaHu3M MOo3BONSET YCTPONCTBY OAHOBPEMEH-
HO O6CNYXXMBaTb HECKONbKO MPWIOXEHWA, OTBEYas no-
o4epenHo pasHbIM KineHTam. Hanpumep, npunoxxkeHue
ynpaBieHNs1 MOXKET CHUTbIBATb [aHHbIE OVH Pa3 B CEKYH-
4y, B TO BpPEMS KaK MPUSIOXKEHNe aucnetyepusaumm, ycra-
HOBJIEHHOE Ha APYroM KOMMbIOTEPE, CUUTLIBAET Opyrne
JaHHble BCErga ¢ 3TOro XXe cepBepa OAuH pa3 B MUHYTY.
MexaHnam Ethernet o6pabaTbiBaeT nto60 KOHDANKT npun
nepepaye Tenerpamm nNpo3payHo Afis BCEX NMPUNOXKEHWIA.
Mpn nony4yeHUn cepBepoM TenerpaMMm ObICTPee, YeM OH
MOXXET Ha HUX OTBETUTb, OH MOMELLAET UX B oYepenp U
OTBEYaET NOCNEA0BATENBHO; KaXK bl OTBET AOSIKEH BbITb
afpecoBaH MMEHHO TOMY K/IMEHTY, KOTOPbIN OTNpaBun 3a-
npoc.

Cepsep
Appec IP: 1.2.34
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54 MpeobpasoBaHne NocnenoBaTeNlbHOro MH-
Tepdenca Modbus B Modbus/TCP

Kak npasunno, npun mMopepHuzaunn nan N3MeHeHun cu-

CTeM MPOMbILLUNEHHOro ynpasieHna nnn gucnetyepusa-

uun [Oo6aBNAKTCA HOBbIE YCTPOWCTBA WM 3aMEHSIIOTCS

yXe cyllecTByowe. B atnx cnydasx npegnovtutesisHO
ncnosib3oBaHne MPOTOKONIOB U CUCTEM, AOMyCKaloLmx
npoBegeHne aTnx onepau,mm C HAaUMEHbLLUNM KONN4YeCcTBOM
mMoandurKauuin cywecTeytowmx yctponcts u MO. Ons
3TON Lienn oNTMManbHO NOAXOAMT CTPYKTypa Tenerpammel

Modbus/TCP:

-No cyuwlecTBy copepxaHue Tenerpammbl Modbus/TCP
3a UCKNKW4YeHneMm gaHHbIX Tpe6yeMb|x ona nepegadvn no
npotokony TCP/IP npenctaBnsieT coboi cTaHOapTHYO
Tenerpammy Modbus;

- TenerpamMmbl Bcerga obpabarbiBatoTcs NO OTAENIbHOCTU:
Ka>KOoW 3anpalliuBaemMoin TeferpaMmme COOTBETCTBYET
TONbKO OfHa OTBETHasi TenerpaMmma.

|_|03TOMy ana  CBA3M  CyuwlecCcTByOWNWX CTaHOAAPTHbIX

yctponicte ¢ cuctemamm Modbus/TCP uncnonbayertcs

npeobpasosartenb uHTepdericos CUS 485 TCP/IP. 3to

YCTPOWCTBO MO3BOMSAET NOAKMOYNTL CTAHAAPTHbIN NOCHe-

Puc. 38. Begqomoe yCTpovicTBO U BEHTUUKATOP yCTPONCTBA

posaTtenbHbI KaHan cea3n Modbus k cucteme Ethernet,
TaK Kak OH (PyHKLIMOHUPYET B Ka4ecTBe cepsBepa Co CTO-
poHbl TCP/IP 1 BegyLero ycTpocTea Co CTOPOHbI Nocsie-
[oBaTeNbHOro KaHana nepegayv.

Co ctopoHbl Modbus/TCP npeo6pasoBaTenb BbIrmaguT
KaK OTAeNbHOE YCTPOWCTBO C COOCTBEHHOI KapTOW pern-
CTPOB, Pa3feneHHON Ha YacTu, Kaxxaas U3 KoTopbix 060-
3Ha4yeHa «OaonoNHNTENIbHbIM agpecoM» Unn le,eHTI/ICbVIKa-
TOPOM YCTPOWCTBA.

Kaxxpgasi 4acTb MpencTaBnsieT CTaHOAPTHOE YCTPOMCTBO
(Begomoe ycTporcteo Modbus RTU), agpec KoToporo co-
OTBETCTBYET AOMOSIHUTENBHOMY afpecy.

CornacHo 3Tol ynpoLleHHOW mopgenu, npeobpasoBaHue
OCYLLECTBIAETCA MO AOCTaTOYHO MPOCTOMY MEXaHU3MYy:
npwv NonyyYeHnn NnpeobpasoBareniemM TenerpamMmmbl 3anpoca
OH NpuHUMaEeT copgep>xmumoe 6e3 yactn TCP/IP n otnpas-
NISIET ero B BUAE TenerpaMmbl Ha NOCNEAOBaTENbHbI NOPT.
Ha camom pene aTta Tenerpamma SBNSETCHA Tenerpam-
moin Modbus, npegHasHayYeHHOW OOHOMY U3 BeOOMbIX
YCTPOWCTB, KOTOPOE, B CBOK O4epefb, [OHKHO OTBETUTb
Tenerpammoli Modbus. TMpeo6pasoBaTtesib [OMMKEH NMony-
YUTb 3TOT OTBET, BCTaBUTb €r0 COAEPXKMMOE B Tenerpam-
My TCP/IP n nepepaTb ee KnueHTy (CM. puc. 38).

CraHpapTtHas Tenerpamma Modbus (Modbus RTU)

A

e

| s, || fonomamn || " o |
(¢} HKLMN aHHble b
yc*r%oﬂcma PGP MRy
P P P
H 1 H 1 H 1
H | H | H |
! | ! | ! |
Pl Pl Pl
o o o
NpeHTndukatop MaoeHTndukatop Onuva MneHdeZMKaTop Kop dyHKLMM [aHHble
obmeHa npoTokona yCcTpouncTea

N

Y

Tenerpamma Modbus/TCP
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U

Ut
Vref = 20000 V
LLL/IT>TT
PIf =4 kW

Qif = 2 kvar

M1

Vr2 =400V
Sn =50 kVA

2nd: LLLN/TN-S
-QF1

$294C 80

DDA60 100A 300m

Cepuia NPOEKTUPOBLLMKA

CnepoBartenbHo, cuctema Modbus/TCP MOXeT nonyyuntb
JOCTYNn KO BCEM [JaHHblM, MPUCYTCTBYIOLLMM Ha KapTe
perncTpoB ntoboro craHgapTHoro yctponctea Modbus
(HanpyMep, aBTOMAaTUYECKOro BbIKOYATENS, MOQKIIO-
YEHHOro K nocnegoBaTenbHOMY KaHany csssu Modbus).

Puc. 39. CuntbiBaHne 3Ha4veHuii Toka no cetu Ethernet TCP/IP - 3anpoc

A

i

[IP agpec: 56Z8 ) J

E Cetb Ethernet TCP/IP

3anpoc

| 1234 1] 04 100 | 8 |

MocnepoBaTenbHbIv KaHan ceA3n Modbus

Tmax T4 Tmax T4-T5
+ PR223EF + PR223DS/PD
Ls] [a ]

Puc. 40. CuntbiBaHWe 3Ha4eHuii Tokos o cetu Ethernet TCP/IP - OtBeT

IP agpec: 5.6.7.8 |

MNMocnepoBaTenbHbI KaHan cesasn Modbus

Tmax T4 Tmax T4-T5
+ PR223EF + PR223DS/PD
5_ 4_

- 5.6.7.8: IP agpec knueHTa, OTOCNaBLUEro 3anpoc 1 Nosly4aoLLero oTBeT;
- 1.2.3.4 IP agpec cepsepa (CUS 485 TCP/IP), nony4atoLiero 3anpoc;

Ha pucyHkax Huxe npusefeH nprMep obLiero npuHumna
CYMTbIBaHNS 3HA4YeHUn Toka (Tpu asbl 1 HelTpasb) Bbl-
kntodatenem Tmax XT4 160 ¢ pacuenuTtenem Tuna Ekip
LSIG B cetn Ethernet TCP/IP. NUHTepdeiic CUS 485 TCP/
IP ogHOBpEMEHHO (hYHKLIMOHUPYET B KayecTBe cepsepa
TCP/IP v Begywero yctporictea Modbus RTU.

IP appec: 1.2.3.4

MNpeo6pasosarens
= ~ sz | CUS485TCP/IP
‘[1Toa 100 | 8 |
|
& ;
Tmax T4 Emax E1-E6 SACE Tmax XT4
+SD030DX +PR122 unn PR123 + Ekip LSIG vnu Ekip E-LSIG
+ PR120/D-M vnm Ekip LSI + Ekip Com
3] L2 1] [

IP agpec: 1.2.3.4

i
i[1 04 [DATA|
i
i
[}
a ’
i
Tmax T4 Emax E1-E6 SACE Tmax XT4
+ SD030DX +PR122 unn PR123  + Ekip LSIG vnu Ekip E-LSIG
+ PR120/D-M vnu Ekip LSI + Ekip Com
[3 2 1

-1 ngeHTudunKaTop yCTponcTaa unm AONONHUTENbHbIA aapec aBToMaTUYecKoro BbikovaTens Tmax XT4, nogklOYeHHOro K nocnegoBaTeibHOMY

kaHany cssa3n Modbus;

- 04 (kop, dhyHKLUM): MHCTPYKLMK MO CYATBIBAHMIO 3HA4YEHUI TOKa (BPEMSITOKOBbIX 3Ha4EHUI);

- 100: HOMep perncTpa, ¢ KOTOPOro HAYNHAETCH YTEHNE 3HAYEHNIN TOKA;

- 8: KOJIMYECTBO CUNTbIBaeMbIx pernctpos (o1 peructpa 100 go peructpa 107) onst Nony4YeHUs TOKOBbIX XapakKTepUCTUK Tpex as 1 HenTpanu;

- BaHHble: 3TO NoJie COAePXKMUT 3HaveHus Toka B casax (I, | ,,

1) v HenTpanm (l,), CHNTLIBAEMbIX aBTOMATU4ECKUM BbIK/OHaTeIem.
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6 NMpumepbl NpMeHeHns

[prvBegemM HeCKONbKO MPUMEPOB MPUMEHEHUS aBToMa-
Tudeckux Bbiktodatenen ABB B undpoBbiXx cuctemax
aBToMaTm3auun:

- OMCNETYEPCKOE YyrpasfieHne KommyTaumen un GyHK-
LMSMN 3almThl annapaTos;

- KOHTPOMb pacnpefeneHns 3aTpaT Ha 3/1eKTPOIHEPruo
BHYTPU NPennpusaTus;

- ynpaBneHne MnpuopUTETHBIMA U HEMPUOPUTETHBIMAU Ha-
rpyskamu.

6.1 ducneTtyepckoe ynpasneHne KOMMyTauu-
en n yHKUMSMM 3alLnTbl aBTOMATUYECKUX Bbl-
Kntoyartenen

PaccmoTpum cuctemy ynpasneHusi 3neKTpOoCTaHLUMEN.
[ns yCTaHOBOK AaHHOro Tuna O4YeHb Ba)KHO obecneynTb
HenpepbIiBHOE YyMNpasfieHne He TOMbKO MNPON3BOACTBOM
3NEKTPOIHEPTUN, HO 1 NMUTAHNEM CNYX6 Xn3Heobecneye-
HMS (BUCNETHEPCKOW, CUCTEMBI OTOMMEHNS, MOTOP-PEaYK-
TOPOB aBTOMaTUYECKMX BbIK/KOYATENEN 1 BblKNOYaTenen-
pasbeauHiTeNnen, NPOTUBOMNOXXaPHON CUCTEMbI, HAPYXXHO-

rO OCBELLEHUSA, OOMOMHUTESIbHbLIX NNTaKLWMX BbIBOAOB U T.
n.). BC& aTo Lenn HU3KOro Hanpsi>xeHust.

B cuctemy Takxe BXoOWT aBapuiHbIA reHepatop Ans
nUTaHWsA MPUOPUTETHBLIX Harpy3ok. B kaxgom pacnpe-
[ENUTENBHOM LUMTE MMEETCA MaBHbI aBTOMAaTUYECKUiA
Bbikntovatens Emax ¢ pacuenutenem PR122/P wnnu
PR123/P. Pacuenutens PR123/P ucnonb3yetcss TONbKO
B pacnpefenmTenbHbIX WMTax NPrOPUTETHLIX Harpy3oK C
BO3MO>KHOCTbIO MUTaHUS OT reHeparopa, No3ToOMy OH Me-
€T PYHKLNMIO «OBOMHbIE YCTaBKW»: B €r0 NamsATh XPaHUTCS
Asa Habopa ycTasoK, Nepsbli - Ans paboTbl B HOpMarib-
HbIX YCNOBUAX C NUTAHWEM OT CETU, BTOPOW - ANS aBapuii-
HbIX YCIOBUIA C MUTaHMEM OT reHeparTopa; nepeknioYeHne
Mexxgy Habopamu ycTaBOK NPOU3BOAUTCH MIHOBEHHO.
Pacuenutenn PR122/P n PR123/P ob6opyaoBaHbl KOMMY-
HYKaUMOHHBLIM UHTepdericom Modbus (BononHUTENbHbIN
mogynb PR120/D-M) n nogkno4eHbl K cuctemMe gucnet-
4YepCKOro ynpasneHus.

OTa cucTema B3aMMOLOENCTBYET C aBTOMaTUYECKMMU Bbl-
KnoYaTensiMm no KOMMYHWKaALMOHHOW CETW MpOToKosa
Modbus n otobpaxkaeT Tpu Tuna nHhopMaLmn:

Puc. 41. Cxema nutaHusi Ciy>6 xu3Heobecre4eHs: d1eKTPOCTaHLMK, Moy4aeMor OT BCrIOMOratTesibHbIX CUCTEM

MK ancnetyepckoro ynpasneHus

MNpeobpasosatenb
RS-232/RS-485

/

MuTatowasn
ceTb

ABapuVnHbI
reHepatop

I

g

i
']
T

Cuctema oTonneHus

“?
|

JlononHuTtenbHbie ABTOKNaB

nuTalowue BbiIBOAbI

o

~

HenprioputeTHble Harpy3ku

/

?
E E W%!

Cuctema ocBeleHns  MoTOp-pefyKTopb
aBTOMaTUUYeCKIX

BbIKNlOYaTenen n

BbIK/lOuaTene-
pasbeguHuTenen

Jncnetuepckan

~

MpropuTeTHbIe Harpy3kun
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BUHaHanWudu 1adenudy] 9

U]t
Vref = 20000 V

LLL/ IT->TT

PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

- aBapuiHble CoOo6LEHNA O cpabaTbiBaHUM 3alinTbl OT
neperpysku;

- COMyTCTBYOLME faHHble O cpabaTbiBaHUN 3aLuT (B Cry-
Yae aBapuHOro cpabartbiBaHUS OTOBpa)KalTCs 3HaYe-
HUA OTKNKOYEeHHbIX TOKOB, CbOprI BOJIH, 3anncaHHble
pacuenuTenemM B CBOI XKypHar);

- OaHHble, KacalLwmecs cpoka cny>X0bbl Kaxxgoro asToma-
TNYEeCKOro BblKo4aTens (KOJ‘II/IHeCTBO KOMMYTaUMNOHHbIX
onepauuin N NPOLEHT U3HOCA MMaBHbIX KOHTAKTOB).

CrcTtema gucneT4epCcKoro ynpasneHus LMKANYECKN cuun-
TbiBaeT MHPOPMaLMIO C KaKAOro0 aBTOMAaTUYECKOro Bbl-
KnoyaTenss no KOMMYHWUKaUMOHHOW LWuHe. AsapuiiHbie
1 npegynpeanTenbHble COObLLEHNs oTobpaxatoTcs Ans
onepaTopoB B AWCMETHEPCKOW M COXpaHsalTcs B 6ase
AaHHbIX CUCTEMbI AUCMETYEPCKOro ynpaseHns.

Mmetolumecs gaHHble NO3BONSAIOT:

1) KOHTpOnMpoBaTb B peanbHOM BPEMEHW COCTOSHUSA
Lenen nuTaHns cny>x6 >KusHeobecneveHus;

2) OCyLeCTBNSATb OUArHOCTUHECKUIA 1 CTaTUCTUHECKUIA
aHann3 npou3oLIefWNX aHOManuii AnA npegynpex-
heHuss nx B Oyayllem, MOBbIWEHNs 3(HEKTUBHOCTY
BCromoraTtefibHbIX CUCTEM, 4TO CrnocobCTBYeT no-
BblWeHNIO 3 EeKTUBHOCTN paboTbl BCEl 3NEKTPO-
CcTaHuuu.

Kpome TOro, gaHHble 0 Cpoke cnyx6bl KaKgoro asTo-
MaTN4YeCKOro BblKnO4YaTensd (KOJWI‘-IeCTBO BbINOJIHEHHbIX
KOMMYTaLMOHHbIX onepau,mm N NpPOUEHT N3HOoCa MaBHbIX
KOHTaKTOB) MepenaroTCsi Yepes JIoKaNbHylo CeTb B 6asy
OaHHbIX N NCNONb3YOTCA ONA NNnaHNpoBaHUA I'IpO(,bI/IJ'IaK—
TUYECKOro OBCNYXMBaHWA annapaTtoB C Uenbio obecne-
4nTb Ux 6ecnepeboriHyto paboTy.

6.2 PacnpepneneHune 3aTpaTt Ha 3NeKTpO3Hep-
Mo BHYTPW npegnpuaTtna

[ns npaBunibHOro LeHoobpa3oBaHMs BaXKHO 3HaTb pac-
XOfbl Ha 3NIEKTPO3HEPrIto, NOTPebnsieMyo TeXHoornye-
CKUMWN  JIMHUAMW, BbiNyCKawownMmnm Ty WA UHYKO Npo-
Jykumio. PaccMOTpyM  NpOMBILIEHHOE Npeanpusatue,
BblMyCKaloLLlee MOIOLLME CPEACTBaA Ha TPeX TeXHoMormye-
CKUX TNMHUNAX. Kaxp,aﬂ JINHNA Nnpon3soanT oguH TUM MOKO-
LLiero cpencTBa, OTINYaloLWMINCa COCTaBoM, pacthacoBKOM
N BNOOM YMNaKOBKW. Bce nuHUM 3aHATbI CXOXUMU TEXHO-
norn4ecknMmun npoueccamu, Ha4mHarowmmmnca co cMmelln-
BaHNA Pa3J/IN4HOIro NCXOQHOIO CblpbA. Tpl/l JNNMHUN OOKHbI
npon3BognTb pas3nnyHble 006beEMBbI npoaykunmn, Nno3TomMy 1
BpemMs ux paboTbl NaHMPYETCS MO OTAENBHOCTU: B Onpe-
,D,eJ'IeHHbII7I MOMEHT OfHa N3 HUX MOXET ObITb 3arpy>xeHa
MOJSIHOCTbLIO, & OCTaslbHbIE - OCTAHOBJIEHbI.

[0ns npaBuWnbHOrO ynpasneHus NpennpusaTeM Heobxo-

OMMO 3HaTb 3Hepro3aTparbl KaXxgoro n3 npon3BoncTs.

B uvacTtHOCTW, paccmaTtpuBaemble pacxofbl Ha onnaty

3NEKTPOSHEPT NN MOTMYT CKNaabIBaTbCA U3:

-nnaTtbl 3a 3NEKTPOIHEPruo, MNPONOpPLMOHaNIbLHON KO-
JINYECTBY KWJIOBATT-4acOB, NOTPEOBSIEHHBbIX KaXKO0W TeX-
HOJIOrMYECKOW NUHNEN;

- WwTpada 3a peakTUBHY SHEPruto, NPONOpPLNOHaNLHOIo
KONNYECTBY MUHYT, B TEYEHMNE KOTOPbIX COS¢ dNEKTPO-
obopynoBaHust NoTpebuTens Obl1 HNXKE YCTAHOBNEHHOMO
3NeKTPOoCcHbITOBOW opraHu3aumeil.
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6.2.1 CeTun pacnpegeneHns aHeprum n cBasu

OnekTpopacnpenenuTenbHas CeTb HU3KOro Hanpsi>XeHus
UMEET pagunanbHylo CTPYKTYPY. Y Kaxkgow TexHonorude-
CKOW NMHUN MMEETCA CBOW pacnpefenuTenbHbI Lwkad
BPY, cHabxatownin nutaHnem npou3BOLCTBEHHOE 000-
pyooBaHve, M pacnpegenuTenbHbid WwKad AMHUM pac-
dacoskmn LLLY, cHaGxawowwnii nutaHmem obopygoBaHue
ONS aBTOMaTU4eCKON 3anMBKW Npoaykumn no ByTblikam
U VX ganbHenwen ynakosku. B kakgom u3 pacnpepe-
NNTENbHbBIX LWNTOB WMMEETCSA [MNaBHbIi aBTOMaTUYECKUN
BblK/ovaTens Emax E2, o6opygoBaHHbIM Cnegyowmmin
akceccyapamu:
- ONEeKTPOHHbIM pacuenutenem PR122/P;
- mogynem nameperuns PR120/V;
- mogynem ceasn Modbus PR120/D-M. Pacuenutenun no-
ny4aroT nuTaHme 24 B nocT. Toka OT NICTOYHUKOB NUTaHUA
ABB Tna CP-24/1. B Kaxxgom 13 LLMTOB MMeEeTCA Mo of-

HOMY TakKOMY UCTOYHUKY NUTaAHUA.

Bce rnaBHble aBTOMaTUMYECKWE BbIKKOYaATENW MOAKJIO-
YeHbl 9KPaHUPOBaHHbIM Kabenem K KOMMYHUKaLNOHHOWM
wnHe RS-485, coeguHsitowent nx ¢ MK, Ha KoTopom ycTa-
HoBnieHo MO gncnetyepckoro ynpasneHus. KomnbtoTtep,
B CBOO o4epenpb, BXOOUT B NIOKaNbHYK CETb ynpaBieHnsi

NpeanpusiTheM.

6.2.2 ®yHKUMOHNPOBaHWe

Hanuune mopyneii PR120/V nosBonseT pacuenurensm
BCEX [NaBHbIX aBTOMATUYECKUX BbIKKOHaTeENel Henpe-
PbIBHO N3MEPATb aKTUBHYIO U PEaKTMBHYHO MOLLHOCTb, a
Takxe cos¢ Ux Harpysok. Pacuenutens cHabeH cyeT4u-
KOM 9NEKTPO3HEPrmM, KOTOPLIN C 3a4aHHON NepuognyHo-
CTblO PErMCTPUPYET CYMMapHOEe 3HayeHne notpebneHHom
aKTVBHOWN 9NEKTPOIHEPT L.

Bce ykasaHHble Bbille U3genus 4OCTYMHbl Yepes CeTb Kak
PEermcTpbl, CHUTbIBAEMbIE C MOMOLLbIO NpoToKosia Modbus.
MporpammHoe  obecrniedeHne MNO  OUCMETYEPCKOMY
yNpaBfeHno BbIMOHSAET NPOCTON LMK onpoca, B Xoae
KOTOPOro CHYWTbIBAET W3 PErucTpPOB aBTOMAaTUHECKMX
BbIKJlloHaTeNlell CyMMapHOe 3Ha4yeHue 3N1eKTPO3Heprun
N N3MEPEHHYI0 PeaKTVBHYI0 MOLLHOCTb. Mepuog onpoca
MOXXET COCTaB/IsATh, Hanpumep, 5 c.

Kaxpgble 15 MuH. npunoxeHve 3anucbiBaeT dann co
3HAYEHNSAMN CYMMapPHON NOTPE6NEHHON 3NEKTPO3IHEPIrUn
N cpenHen peakTBHON MOLLHOCTY O KaXXA0oro asToMa-
TUYECKOro BbIK/OHaTeNsd. 3aperncTpupoBaHHblE TakUM
00pasoM 3HaYeHUs aHanu3MPYKTCHA CcrneuuanucTamu,
OTBETCTBEHHbIMW 32 pacnpegesieHne 3aTtpar Ha akTuBe-
HYI0 U PEaKTUBHYK 3HEPrui0 MexXay TEXHOOrM4eCcKuMm
JIMHUSIMU.

| MpeobpasoBatenb NHTepdelico
RS-232/RS-485

TexHonornyeckas nuHuA 1

TexHonornyeckas nMHuA 2

TexHonornyeckas nMHUA 3

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U]t
Vref = 20000 V

LLL/ IT->TT

PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

6.3 YnpasneHue NpropuTeTHLIMI 1 HEMPUOPU-
TETHBIMI Harpy3kKamu

B TOproBom LieHTpe MOXKeT ObITb HECKONBKO XOIOANITbHBIX
Kamep, Kaxpas u3 KOTOpPbIX UMeeT COOCTBEHHBIA XOno-
OVNbHBIN KOHTYP. Kaxxapi KOHTYp 060pyaoBaH cO6CTBEH-
HbIM TEPMOCTaTOM U MOXKET BKJIIOHATLCA aBTOMAaTUHECKM
N HE3aBUCKMO.

Kpome Toro, kaxxgas kamepa MOXXeT paboTaTb B HOpMasib-
HOM pexume (XpaHeHus!) unn B pexxume GbICTPOro 3amo-
paXxnBaHus, MO3BONAIOLLEM Kak MOXXHO CKOpee OXnaguTb
3arpy>keHHble NpoAyKTbl. B nocnegHem cnyyae BO3HMKaeT
nukoBoe NoTpebneHne.

[MoMVMMO MOPO3KMNbHBIX KaMmep, SneKTpopacnpenenmuTesb-
Has ceTb NUTaeT NX BHYTPEHHEE OCBELLeHNe, KOHONLMO-
HYpOBaHVe BO3JdyXa W BHELLUHee aBapuiiHOE OCBELLEHMeE.
lMocnegHee cunTaeTca HENPUOPUTETHOW Harpy3KOW 1 npu
Heo6XxoAMMOCTN MOXET ObITb OTKNIOYEHO AN COKPALLEHNS
3HepronoTpebneHuns.

[MaBHble aBTOMaTU4eCKME BbIKOHATENN LLMTOB BTOPUY-
Horo pacnpegeneHua PY1 n PY2 - aTto annapatbl cepun
Tmax T5 ¢ pacuenutensmn PR222DS/ PD, o6opynosaH-
HbIMY MHTepdencamu Modbus, AONONHUTENBHBIMWN KOH-
TakTamun C 3NeKTPOHHbIM UHTepdericom AUX-E n moTtop-
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HbIMW MPVBOAAMMU C 3NEKTPOHHBIM nHTEepdericom MOE-E.
[naBHblE aBTOMaTMYECKMEe BbIKOHaTENN WMTOB BTOPUY-
Horo pacnpepeneHua PY3 n PY4 - aTo annapaTbl cepun
Tmax XT4 ¢ pacuenutenamu Ekip LSI, mogynsmu cBsasn
Ekip Com, o6opypoBaHHbIMK MHTepdencamn Modbus u
MOTOPHbLIMY NPUBOAAMU C SNEKTPOHHbIMU UHTEPdEcamn
MOE-E.

Pabo4yas nporpamma MNJ1IK ynpaenseT Harpyskamu: oHa
LUMKNYECKN CYUTBIBAET 3HAYEHUSI TOKOB MMaBHbIX aBTO-
MaTUYeCKMX BbIKlOYaTeNnen U BbIAAET KOMaHApl Ha OT-
KNIOYEHNE HEMPUOPUTETHBIX HArpy30K, Korga CyMMapHbIii
noTpebnsembll TOK NPEBLIWAET 3aAaHHbIl npegen,
UM NPU HacTynAeHWM APYrux 3anporpaMmMyupOBaHHbIX
ycnosuini paboTtbl. AT YCNOBUS MOryT ObITb CBA3aHbI C
Tapudamy Ha SNEKTPOIHEPrNI0 B MEpuodbl NUKOBOro
noTpebneHns (aNeKTpo3Heprus MOXET ObiTb AOPOXe
OHEM, B 4acCbl MMKOBOW Harpy3ku, 1 Aelesne B HOYHbIE
yachbl).

YnpaBneHue Harpyskamu npecnepyeT ABe Lenu:

- NpefoTBpaLLeHne cpabaTbiBaHWs MaBHbIX aBTOMaTu-
YeCcKUX BbIKNloHaTenel AN 3almMTbl OT NeperpysKi;

- CHUXKEHWE, HACKOJSIbKO BO3MOXXHO, NOTPEBGSIEHNS B Yachl,
Korpa Tapudbl Ha 3NEKTPOIHEPr0 Hanbonee BbICOKM.

-

E T E
] N

W) ) &
XonoaunnbHbin Cncrema CncTtema BHYTpeHHero Cncrema aBapunHOro
KOHTYp KOHAMLMOHNPOBaHNA ocBeleHna ocBeLleHns
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NMpunoxeHue A: Pe3ynbTaTbl U3MepeHuin, KomaHabl n gpyrue
OaHHblIe SIS KOHTPONSA N QUCMNEeTYEepPCKOro yrnpasiieHns

AncnetyepckKoe ynpasnieHue yepe3s npombilwnieHHyto cetb Modbus RTU

Tabnvya A.1: Pe3ynbtatsl 3MepeHuii, KoMaHabl 1 Apyrve aaHHble, nepegaBaemMble BO3AYLLIHbIMY aBTOMaTU4eCKMU BbiKatodaTensamy Emax, Emax X1 n

aBToMaTtn4eCKUMU BbIKJTlo4YaTesisiMy B JINTOM Kopriyce Tmax T7

E1+E6

T7-X1

X1

PR122/P+
PR120/D-M

PR122/P+
PR120/D-M+
PR120/V

PR123/P+
PR120/D-M

PR332/P+
PR330/D-M

PR332/P+
PR330/D-M+
PR330/V

PR333/P+
PR330/D-M

3HaueHus
3NeKTPU4ECKUX
napameTpos

Toku B dhasHbIX (I 4, 1, 1) v HerTpanbHom (1) pa6oqmx
NPOBOAHMKAX, 3aLLMTHOM NPOBOAHVKE

HanpsixeHus (basHble, NMHeliHbIe, 0OCTaTO4HOE)

MoLUHOCTb: cyMMapHasi 1 no ¢asam (akTuBHas P, peakTuBHas
Q, nonHas S)

KoadpunumeHT moHocTn

KoadduumeHT amnantyasl (I /1 )

NVK._[eiicTs.
Yactota

OHeprusi: cymmapHasi u no asam (akTMBHasi, peakTuBHasi,
nonHasi)

AHanus rapmoHuk (THDi, THDv n cnektp) go 40-i (go 35-i
npwm f= 60 )

®DopMbI BOJH TOKOB B (hadHbIX 1 HEATPaibHOM NPOBOAHUKAX

DOpMbI BOSH JIMHENHBIX HANPS>KEHUI

Peructpartop gaHHbIx

JKypHan namepenuii (I

)

P_.Q...Q.., A

cp.” " makc.’

JKypHan namepenui (V
AL)

'cp.

VMMN.’ P

make.” make.” © cp.’ ““make.

WnHdopmauus o
COCTOSIHUK

CocTosiHue annapara (Bk/./oTKi., cpaboTan)

MonoxeHwne annapara (ycTaHOBNEH/BbIKa4eH Anst
TECTUPOBaHWS)

CoCTOsiHME NPY>KUH (B3BEAEHbI/Pa3psiXeHbl)

Pexxum ynpaeneHus (nokanbHoe, ANCTaHLUMOHHOE)

3apaHHble napameTpbl 3aLyTbl, MapameTpbl Ans ynpasneHus
Harpyskom

CepBuUCHbIe
AaHHble

O6LLee KONMYECTBO PYYHbIX onepauuii 1 cpabaTbiBaHNin

KonnyecTtBo NpoBepoyHbIX cpabaTbiBaHuii 1 onepawuun,
BbINOSIHEHHbIX BPY4HYO

Yucno cpabaTbiBaHW KaXX[oW hyHKLMN 3almTbl

3HOC raBHbIX KOHTaKTOB (%)

3anucy gaHHbix 0 nocnegHux 20 cpabaTbiBaHUAX

Coo6LeHusi o
cpabaTbiBaHMAX
3aWmTbI

BawynTal, S, |, G

HanpasneHHas 3awwura D (Bpems 1 napameTpbl OTKIIIOHEHNS)

3awpnTta oT HebanaHca TokoB U (Bpems M napameTpbl
OTKJIOYEHNS)

3awwTa ot neperpesa pacuenutens OT

3awwTa ot HebanaHca HanpsxkeHuin U (Bpemst 1 napameTpbl
OTKJIOYEHNS)

3awwTa ot nageHuns HanpsbkeHuss UV (Bpemst 1 napameTpbl
OTKJIOYEHNS)

3awpnTta OT MOBbIWEHHOro HanpsbkeHnss OV (Bpemsi 1
napameTpbl OTKOYEHWS)

3awpnTta OT obpaTtHoro notoka MowHocTM RP (Bpemst u
napameTpbl OTKOYEHWS)

3awpTa oT noHwxeHHon 4actotel UF (Bpemst n napameTpbl
OTKJIOYEHNS)

3awwura oT noBblLeHHON YacToTbl OF (Bpems u napamerpbl
OTKJIIO4EHUS])

[AuarHocTuyeckue
coobLieHuns

KomaHpa cpabaTbiBaHns He BbINOHEHA

W3Hoc KoHTakToB = 100 %

OLwwnbka Moayns HOMUHANBLHOTO TOKa

Katywka otkntodeHus (TC) oTcoegmHeHa unm nospexaeHa

[aTynkn Toka oTCoeanHEHbI

KomaHgp!

BKn0YeHNE/OTKI0YEHE aBTOMATNYECKOrO BbIKloYaTens

C6poc aBapuiiHbIX curHanos (C6poc nocne cpabartbiBaHUs)

3apaHue yCTaBoK 1 KpUBbIX cpabaTbiBaHUsa 3aLmThl

CuctemHast CUHXPOHU3auusa BpeMmeHu CpaGaTblBaHl/lﬂ Kaxkgoro
BblK/o4aTens

Co6biTns

I3mMeHeHe COCTOsHUSA BblKNtoYaTens, yHKUMA 3alwmTbl 1
aBapuiiHbIX curHanos (nocnegHue 80)

Bonee noppo6Has uHdopmaLwsi 06 3NeKTPUHECKNX NapameTpax, AaHHbIX 1 aBapuiiHbIX CUrHanax COAePXXNTCS B JOKYMEHTE:

PyKoBOACTBO Mo aKcnnyatauyun pacuenutenei sawmtel PR122/P n PR123/P ¢ mogynem ceasn PR120/D-M ans aBTomaTndeckux BoikntoyaTtenein New Emax, pacuenutenei
3awmTbl PR332/P n PR333/P ¢ mopynem cessn PR330/D-M ans aBTomaTn4eckux Bbikntoyvatenein Emax X1, Tmax T7 n Tmax T8 ¢ cuctemHbim nHTepdeinicom Modbus (kog

pokymeHTa: 1SDH000556R0001).

BbikaveH ANA TECTUPOBAHUA: NONOXKeHWe annapaTa ¢ OTK/II0YEeHHbIMU CUJTOBbIMN KOHTaKTaMn 1 NOAKIOYEHHbIMW BCOMOraTe/ibHbIMWA KOHTaKTamu.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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Bkt Cepusa NpoeKTUPOBLLMKA

AuncneT4yepcKoe ynpasneHue Yepes npombiwieHHyto cetb Modbus RTU

= Tabnuya A.1A: Pe3ynbTaTsl U3MepeHui, KOMaHabl N Apyrue AaHHble, nepegaBaemMble BO3AYLLUHbIMY aBTOMaTU4YeCKuMu BbiktoqaTeasmm Emax DC
©
§ Ei DC
max

o
X PR122/DC + PR120/D-M PR123/DC + PR120/D-M
‘:E 3HaueHus ToK yCTaHOBKY .
< JNEKTPUYECKMX  ToK 3aLmThbl OT 3aMbIKaHNA HA 3EeMITI0 []
@ BB HanpsbkeHue u
.].> CymMMapHas akTiBHasi MOLLHOCTb [
('-l? AKTVBHasi 3Heprus (MoNoXUTENbHAs/OTpULATeNbHAS) .
g CymMMmapHasi akTviBHasi dHeprus [
? Kypran nameperni (1, ,..) L] L]
8 XKypHan namepeHnit (v, Puyes Pey) . -
- Peructpartop gaHHbIx [ ] []
T WHdpopmauus o _COCTOsIHVME annapara (Bkn./0TK1., cpaboTar) u [
“SJ COCTOSIHUN [MonoxxeHne annaparta (ycTaHOBNEH/BblIKaYeH AJ1s TECTUPOBaHNS) [ ] []
= CoCTOsiHME MPY>XXMH (B3BEeAEHb!/paspsiXeHbi) [ ] []
% PeXuM ynpaBneHus (IOKabHOE, ANCTaHLMOHHOE) . .
D 3afaHHble NnapameTpbl 3aLmUTbl, NapameTpbl ANs YNPaBneHNs Harpy3Koi [ [
§ CepBUCHbIE ObLee KONMYECTBO onepauui (OT BKIOYEHNS [0 OTKIIOHEHNS) [ [ ]
= AaHHble O6Lee KoNMYecTBO cpabaTbiBaHW 3aLLUUTbI [ [
A O6Lee KONMYECTBO NPOBEPOYHBIX CpabaTtbiBaHUIA L] [ ]
g KonnyecTBo py4HbIX onepaumii (C KOMaHA0N OTKIIIOHEHWS) L] L]
:QI:) Yucno cpabaTbiBaHWin KaXKAoW YHKLWN 3aLLmTbl [ ] [ ]
= M3HOC rnaBHbIX KOHTaKTOB (%) L N
T 3anucu gaHHbIX 0 nocnefHux 20 cpabaTbiBaHUAX [ ] [ ]
= CoobLyeHus o Sawwmra L (Bpems n napameTpbl OTK/IIOYEHNSs) u L
=] cpabatbiBaHuax  [lpegaBapuiiHblii curHan o neperpyske L L] L]
3 3awuTb! SawyTa S (Bpems 1 napameTpbl OTKOYEHNS) [ [ ]
E Sawwmra | (napameTpbl OTKAOYEHUS) L] L]
D 3awpta or neperpesa OT (NpepaBapuiiHbIA cUrHan W  napameTpbl . .
= OTK/KOYEHWS)
:QI:’ SawyTa G (Bpems 1 napameTpbl OTKOYEHNS) [
- 3BawyTa ot HebanaHca Tokos U (Bpemsi 1 napameTpbl OTKOYEHNS) n
E_l; 3awyTa ot nageHns Hanps>keHus UV (Bpems 1 napameTpbl OTKNOYEHWS) n

3aluTa OT NoBbILUEHHOro HanpshkeHnst OV (BpeMsi 1 napameTpbl OTKIOHYEHS) ]
=]
=1 3aluTa OT 0CTaTO4HOro HanpshxeHns RV (Bpems 1 napameTpbl OTKIIOHEHNS) n
o 3awwmTa oT o6paTHOro notoka mMowHocTy RP (Bpems un napameTpb! ]
é OTK/KOYEHWS)
I [LnarHocTudeckme HeucnpasHocTb MexaHu3ma oTktodeHns (komaHga CPABATBIBAHUE He . .
- coobiueHms BbINOHEHa)
-8 M3Hoc koHTakToB = 100 % [ n
= Owmbka Mopgynst HOMUHaBLHOIO ToKa [ =
: Katywwka oTkntodeHus (TC) oTcoeamHeHa nnm nopexaeHa [ [
. KomaHgp! BK0YEHNE/OTKNIOYEHE aBTOMATNHECKOrO BbIKlo4aTenst [ n
s C6poc aBapuitHbIX curHanos (c6poc nocne cpabarbiBaHus) [ ]
g 3apaHvie ycTaBoK 1 KpyBbIX cpabaTbiBaHNsA 3aLyTb [ n
f_D| CucTeMHas CUHXPOHM3aLMs BpeMeHn cpabaTbiBaHUs KaXXA0ro BbiK/toYaTens [ [
£ Cobbus MN3MeHeHne COCTOSIHWS BbIK/loYaTeNs, (yHKUWA 3awmTbl 1 aBapUitHbIX . .
(1) curHanos (nocnegHue 80)
©
;’ Bonee noagpo6Has nHhopmaLms 06 aNeKTpUYecknx napamerpax, AaHHbIX U aBapuiiHbIX CUrHanax CoAepPXXUTCS B JOKYMEHTE:
() PyKOBOACTBO MO 3KCMNyaTaumn aBToMmaTuyecknx Boiknoyvartenein Emax DC ¢ pacuenutensmn PR122DC-PR123DC, moaynem ceaav PR120/D-M u cucTemHbIM UHTepdericom
= Modbus (kop gokymerTa: 1ISDH000841R0001).
o
§ BbikaveH ANA TeCTUPOBaAHUA: NONOXKeHWe annapaTta C OTK/IIOYEeHHbIMU CUTOBbIMW KOHTaKTaMmu 1 NOAKNI0YEHHbIMU BCNOMOraTes/ibHbIMU KOHTaKTamu.
©
QD
)
3
(1]
I
=
1]

82 | MpumeHeHne aBTOMaTMYECKMX BbikMovaTenein ABB B ULMGPOBLIX CUCTEMax aBToMaT3aumm



AncneTtyepcKoe ynpaBiieHue Yepes npombiwsieHHyto cetb Modbus RTU

Tabnuya A.2: Pe3ynbtaTel n3MepeHuii, KOMaHabl N Apyrve AaHHble, nepegaBaemMble aBTOMaTNYECKMMU BbIK/IKOYaTENSIMU B IMTOM Kopriyce Tmax T4, T5

nT6
PR223EF + PR223DS +
PR222DS/PD | PR223EF VM210 PR223DS VM210
3HaueHns Toku B dpasHbIx (I 4, 1, 1) v HeTpanbHom (1) pa6oqmx . . . . .
anekTpuyeckux _NPOBOAHMKAX, 3ALUMTHOM NPOBOAHVKE
napameTpoB JnnenHble HanpsbxeHust (V. -V, .-V, L] L]
®agzHble HanpsxeHus (V,-V,-V,) n n
KoadduuymeHt amnautyasl (L,-L,-L,-N) n n n []
YacTota u
MoluHoCTb: cymmapHas 1 no asam (aktvBHas P, peakTvBHas n
Q, nonHas §)
CyMMapHblIii KOIPPULMEHT MOLLHOCTA L]
CymMmapHas aHeprus (akTuBHasi, peakTuBHasi, NonHasi) n
WHpopmaums o _COCTOsHVE annapara (Bkn./0TKi., cpabotar) u u u u u
COCTOSIHUMN Pexxvm ynpasneHus (nokansHoe, AUCTaHLWMOHHOE) ] ] ] [ ] [ ]
3afaHHble napameTpbl 3aLLuThl n n n n n
CepBucHbIe O6LLee KONMYECTBO onepauui L] L] L] L] L]
AaHHble O6LLee Konm4ecTBO cpabaTbiBaHUi L] L] L] L] L]
KonnyecTBo NpoBepoYyHbIX cpabaTbiBaHuii u u u u
Konn4ecTso onepauuii, BbINOHEHHBIX BPYYHYIO n n n n n
KonunyecTBo cpabatbiBaHuin Kaxaon hyHKLMKN 3awwmTsl L-S-
-G ] ] ] ] ]
Konunyectso cpabatbiBaHWii Kaxxgon (yHKLMy 3awmTel EF-
S0S " "
3anucy faHHbIX 0 nocnegHnx n cpabaTbiBaHUAX 1 20 20 20 20
CoobueHusi o 3awwTa | (napameTpbl OTKAKHEHWS) [} n n n n
cpabatbiBaHusix  3awwta L, S, G (Bpems 1 napameTpbl OTKJOHEHMS) L L L L L
SRR Bauwwta EF, SOS (napameTpbl OTKI0UEHs) . .
[QarHocTuveckue _KOMaHpa cpabarbiBaHus He BbinonHeHa L L L L L
coo6LieHust Meperpes MOE-E ] ] ] ] ]
Katywka oTkntodeHus (TC) oTcoeanHeHa unv noBpexaeHa ] ] ] ]
KomaHgb! I\BﬂK(J;E‘-;HMG/OTKﬂIOHeHVIe aBTOMATU4ECKOrO BbIKNoHaTens (c . . . . .
C6poc aBapuiiHbIX CUTHAJIOB [ [ [ n n
C6poc asTOoMaTn4eckoro sbikntoyarens (¢ MOE-E) n n n n u
3agaHue ycTaBoK 1 KpUBbIX cpabaTbiBaHUs 3aLiUTbl n n n n n
Co6bmust N3meHeHne COCTOSIHUSA BblKNtoYaTens, (yHKUWA 3almTbl U

aBapUIHbIX CUrHaNoB

Bonee nofpo6Has uHchopmaums 06 aNeKTPUHECKNX napameTpax, AaHHbIX 1 aBapUiHbIX CUrHanax CoOAepXXnTCs B JOKYMEHTE:!

- PykoBopcTBo no akcnnyatauun PR223EF ¢ cuctemHbiM nHTepdeiicom Modbus (kog gokymeHTa: 1SDH000566R0001);
- PykoBopcTBo no akcnnyataumn PR223DS ¢ cucteMHbiM nHTepdeiicom Modbus (kog gokymeHTa: 1ISDH000658R0001);

- PykoBopcTBo no akcnnyatauun PR222DS/PD ¢ cuctemMHbIM nHTepdeiicom Modbus (kog gokymeHTa: 1ISDHO00600R0001).

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

-QF1
$294C 80
DDA60 100A 300m

CepuAa NpoeKTUPOBLLMKA

AncneT4yepcKoe ynpasneHue Yepes npombiwieHHyto cetb Modbus RTU

Tabnnya A.3: Pe3ynstaTel nuamepeHuii, KOMaHabl N Apyrie AaHHble, nepegasaemMble aBTOMaTNHECKUMU BbIK/IHOYaTeIsMu1 B IMTOM Kopriyce Tmax XT2-XT4

(AuHaMu4eckue 3HayYeHUsl)

3HaueHns ANEKTPUYECKUX NapameTpoB

Toku B dhasHbix nposogHukax (I - 1,- 1)

Toku B HerTpanbHoM nposopHuke (1, )

Tok B 3aLUMTHOM NPOBOAHUKE (Ig)

JInHenHble HanpskeHust (V,,-V,,-V,))

EVARVARE!
®aaHble Hanpsbkerus (V, -V, -V,

YacTora

CymmapHas akTueHas MowHocTb (P ) u hasHas mowHocTs (P, P, P)®

CymMMapHas peakT1BHas MOLHOCTb (Q_ ) 1 dasHas molHocTs (Q,, Q,, Q,)®

)

CymmapHas nonHas MOLWHOCTb (S ) 1 hasHas MowHocTb (S,, S,, S,

AKTUBHas aHeprus (nonoxuTensHas, 0TpmuaTeanaﬂ)

CyMM3pHa;| aKTUBHas aHeprus

PeakTuBHasi 3Heprus (MonoXnTenbHas, OTpuLaTesbHas)

CymMMapHas peakTuBHas aHeprus

CymMMapHas nosiHasi 3Heprusi

CyMMapHbI KOIMOUUMEHT MOLLHOCTN COS¢,_ 1 (ha3HbIN KOS ULMEHT MOLLHOCTY (COS$, COS$,, COS$,)

(sHaueHus no 3anpocy)®

3HaueHus1 INEeKTPUYECKUX NapameTpoB

AHanun3 rapMoHvK B hasHblX 1 HENTpasibHOM NPOBOAHUKAX (cnekTp Toka Ao 11-i rapmoHunku npw 50 My nnn 60 M)

THDi B chasHbix npoBofgHukax (L1, L2, L3) n HertTpansHom nposogHuke (Ne) npu 500 1 60rw,

JKypHan namepeHui

Toku B pasHbIX MPOBOAHNKEX (11, o lovae Nauaxe’ Wtmme Wt i
ToKu B HelTpanbHoM npoBoaHnKe (..., L. )

JInHeiHble HanpsKeHns (V12Makc’ Voo Vatuaxer Viowne Vooune V31Mm)
®aaible HANPSXKEHNS (Vo Ve Vanware Vinwsr Vorwer Varud

YacTtoTa (MakcumanbHoe N MUHUMasIbHOe 3HaYeHUs!)

(3)
CymmapHas akTusHas MowHocTs (P, P_ ) n dasHas MOWHOCTb (P, P, Py s Prine Powne Pownd”
(3)
CymmapHas peaktusHas MOWHOCTb (Q s Qo Y PE3HEA MOWHOCTB (Q, 00 Ry Voo Rt Vo Qnaed™
(3)
CymMMapHas nonHas MOWHOCTb (S S ) W Pa3HAA MOWHOCTB (S, » Sincer Savarc? Stannr Sonmr Sanand

WHdopmaums o cocTosiHum

CocTosiHne annapara (Bk./oTkn., cpaboTan)

C6poc nocne cpabatbiBaHUs 3aLLuThI

PexxuM ynpasneHuisi (NoKanbHoe, AUCTaHLWMOHHOE)

3agaHHble napamMeTpbl 3almnThl (KpYBble, BPEMS U YCTaBKW cpabaTbiBaHus)

DyHKLWS TENNOBOV NAMSATV aKTUBMPOBaHa

CepBUCHbIE faHHble

O6Luee KONMYECTBO onepauuii (OT OTKIKOHEHUS [0 BKIIOHEHUS)

O6LLee KONMYeCcTBO cpabaTbiBaHWin MO 3alymTe

Konn4ecTBo NpoBepoYHbIX cpabaTbiBaHui

KonnyecTtso onepauui (OT BKNKOYEHWS [0 OTKIIIOHYEHWS) C KOMaHAO0 OTKIIIOYEHNS

KonnyecTBo HecocTosBLIMXCS cpabaTbiBaHWi

3anucm faHHbix 0 nocnegHnx 20 cpabaTbiBaHnsX

Coc 0 cpabartbiBa

3awuTbl

3awwTa | (napameTpbl OTKIHOHEHNS)

3awwuTa S (Bpemsa 1 napaMeTpbl OTKIIHOHEHNS)

3awwTa L (Bpems 1 napaMmeTpbl OTKIIOHEHWS])

3awwuTa G (Bpems 1 napameTpbl OTKIIIOHEHNS)

3awwTa R (poTtop 3anokvposan) 1 U (3awpmTa ot HebanaHca u nponagaHus ¢asbl) (Bpems 1 napameTpbl OTKOHEHWS)

MpepaBapuiiHbIii curHan neperpysku L©

3awwTa ot nageHusi HanpskeHust UV (Bpems 1 napameTpbl OTKJIHOYEHNS)

3aluTa oT NoBbILLEHHOTO HanpsixeHust OV (Bpemsi 1 NapameTpbl OTKIIOHEHNS)

[uarHocTnyeckue cool

KomaHpaa cpabaTblBaHns He BbINONHEHA

Katywka otkntodeHns (TC) oTcoegrHeHa nnv nospexxaeHa

KomaHnpgbl/koHdurypauum

BKJII04EHNE/OTKIIIOHYEHNE @aBTOMATNYECKOrO BbIK/l0HaTens (C MOTOpHbIM npusogom MOE-E)

C6poc aBTOMaTMHYECKOro BbIK/to4aTens nocne cpabartbiBaHUs 3awwyThbl (C MOTOPHbIM nprsogom MOE-E)

C6poc aBapuiiHbix CUrHaNIOB (C6poc nocne cpabaTbiBaHus)

MpoBepoyHoe cpabaTbiBaHne

3apaHue napamMeTpoB 3alinTbl (KpI/IBbIe, BpeMs N yCTaBKn CpaﬁaTblBaHMﬂ)

KoHdwrypauus Heiirpanu (BKJ./OTKJ1.-50%/100% ot ¢a3)

BKt0OYeHNE/OTKNIOYEHVE TENIOBON NaMsATH

YcTaBka HOMUHANIbHOMO HanpPsiXXeHWs

[uHamuyeckue cobbiTus

V13meHeHne CoCTosHMS BbIKNtoYaTens, PyHKLMIA 3aLmTbl N aBapuiiHbIX CUrHanoB

1) \amepeHuns, 4OCTYMHbIE NPU HaNMYNKM HENTPanbHOro NPOBOAHMKA (C YeTbipexno-  3)  M3mMepeHusi, [OCTYMHble MpW  Haluyum HeWTpanbHOro MpoBOAHMKa (C
TIIOCHBIM NN TPEXMOJIKOCHBIM aBTOMaTU4ECKNM BbiK/loHaTeNeM ¢ TpaHC(OpMaToOpOM  YETLIPEXMOSIOCHBIM UV TPEXMOIOCHBIM aBTOMAaTUHECKIIM BbIK/loHaTENeM C BHELLIHUM
TOKa AJ1A BHELLHEro HENTPabHOO NPOBOAHNKA); HeliTpanbHbIM NMPOBOAHNKOM);

2) Tonbko npw Hanuyuu pacuenutens Ekip LSIG;

4) ncopmauus, 4OCTYNHasA Npy OTNPaBKe OTAENbHON KOMaHAbI;
5) CurHanmaunpyert, 4TO 3Ha4YeHne Toka HaxoanTcs B guanasoHe 90%I1 < | < 120%I1.
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XT4

Ekip E-LSIG + Ekip Com

XT2

Ekip LSI + Ekip Com
Ekip LSIG + Ekip Com

Ekip M-LRIU + Ekip Com

Ekip LS/l + Ekip Com
TMD/TMA + Ekip Com

[ &)

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[
L
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[
[ ]
[ ]
[ ]
[ ] [ ] [ ] [ ]
[ ] [ ] [ ]
[ ] [ ]
] ] ]
[ ] [ ]
[ ] [ ] [ ]
[ ] [ ] [ ]
" ] u
[ ] [ ] [ ]
L [ L
[ ] [
[ ] ] [
u u
L [ L
[ ] [ &) [ ]
[ ]
[ ] [ ] [ ]
L
L
[ ] [ ] [ ]
[ ] [ ] [ ]
L] [ L [
[ ] [ ] [ ] [ ]
[ ] [ ] [ ]
[ ] [ ] [ ]
[ ] [ ] [ ]
[ ] ]
[ L]

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bkt Cepusa NpoeKTUPOBLLMKA

Ancnetyepckoe ynpasneHue no npombiwneHHon cetn Profibus DP n DeviceNet

= Tabnvya A.4: Pesynbtatbl U3MepeHuil, KOMaHabl v Apyrue AaHHble, rnepegasBaeMble BO3AYLUHbIMA aBTOMATUYECKUMU BbikaoYaTensmy Emax, X1 n
-g aBTOMaTUYECKMU BbIKOHYaTENSIMU B INTOM Kopriyce Tmax T7

a E1+E6 T7-X1 X1
% PR122/P+ PR332/P+

® PR122/P+ PR120/D-M+ PR123/P+ PR332/P+ PR330/D-M+ PR333/P+
§ PR120/D-M+ | PR120/V+ | PR120/D-M+ | PR330/D-M+ | PR330/V+ | PR330/D-M+
D EP010 EP010 EP010 EP010 EP010 EP010
> 3HaueHus Toku B dhazHbix (I 4, |,, | ;) 1 HelTpansHom (1) pabounx

o anekTpuyeckux _NPOBOAHMKAX, 3ALUMTHOM NPOBOAHVKE - - - - - -
1] napameTpoB HanpsixeHus (chasHble, MHEHbIE, OCTaTOYHOE) ] [ ] ] ]
.2 MoLHocTb: cymmapHas 1 no dasam (aktveHas P, peakTusHas . . . .
| Q, nonHas S)

E-' CyMMapHbI KO3 PULMEHT MOLLHOCTH ] [ ] [] []
] YacToTa . [ L] ]
-

o CymMmapHas aHeprus (akTuBHasi, peakTvBHasi, NonHas) n n n n
s AHanna rapmoHuk (THDi, THDv u cnekTp) Ao 25-i rapMOHUKN - .
“g" (rapMOHMKIN HEYETHOrO NOPSAAKA)

) WHdpopmauus o _COCTOsIHVME annapara (Bkn./0TKi1., cpaboTar) n n u L n [
O COCTOSIHUN MonoxxeHve annapara (ycTaHoBNEH/BbIKaYeH Ansi

‘:E TECTUPOBaHMS) . . . . . .
s COCTOsIHME NPY>XWH (B3BEAEHbI/Pa3psiXKeHbl) ] [ ] [ ] [ ] ] n
= Pexxnm ynpasneHus (nokansbHoe, AUCTaHLMOHHOE) ] u [ ] [ ] [ ]
A 3afaHHble NnapameTpbl 3auTbl n [ [ n n n
(=]

= CepBUCHble ObLuee KONMYECTBO onepauuin L] L} L] L] L] L}
:n:’ AaHHble O6LLee KONMYECTBO cpabaTbiBaHNi n n n n n n
b Coot 0 3awwura L L] ] [ n " "
22 cpabatbiBaHuax 3awyta S [] [] [] [ [ n
= 3awWmnThbl 3awwura | n n n n [ [
% Bawuta G [] [] [] [ [ n
< 3SawTa ot HebanaHca Tokos U (Bpems 1 napameTpbl

- [ ] [ ] [ ] [ ] [ ] [ ]
= OTKJIKOHEHMSI)

(1] 3awwTa ot neperpesa pacuenutens OT (Bpems 1 napameTpbl - . - - - .
i OTKJ/IOHEHWS)

:n:’ 3awwTa oT HebanaHca HanpshxeHuin U (Bpems 1 napameTpbl . . . .
T OTKIIHOYEHNS)

=2 3awyTa ot nageHns HanpsxeHus UV (Bpems 1 napameTpbl . . . .
(1] OTK/HO4EHWS)

=] 3awyTa ot NoBbILLEHHOTO HanpsikeHust OV (Bpems 1 . . . .
=] napameTpbl OTK/OYEHNS)

n 3awyTa ot ocTaTto4HOro HanpsxeHus RV (Bpemsi n

é napameTpbl OTK/OYEHNS) - - - -
T 3awmTta ot obpatHoro notoka moHoct RP (Bpems n

= napameTpbl OTKOYEHWS) . . = "
-8 3awwmTa ot noHmxeHHol YactoTel UF (Bpemsi n napameTpebl . - . .
= OTKJ/IOHEHWSI)

n 3awmTa ot nosbiweHHon YacToTel OF (Bpemsi n napameTpbl . - . .
= OTKJIO4EHNS)

E HanpaeneHHas 3awpTa D (Bpemsi n napameTpbl OTKIIOHEHNS) ] L]
o NvarHoctiveckne _KOMaHpaa cpabatbiBaHus He BbinosHeHa u u L u u L
c:t; cooGLLeHNs M3Hoc koHTakToB = 100 % u u ] ] L] L]
- OLwn6Ka MoAyNs HOMUHAIBHOTO TOKa u u L u u L
L

D KaTtywka otknoveHus (TC) oTcoegmHeHa unmn noBpexxaeHa L] L] ] ] L] L]
-8 [aTtyvkn ToKa 0TCOeAVHEHbI n [ n n n n
s KomaHgp! BK0OYEHNE/OTKNIOYEHE aBTOMATVNHECKOrO BbiKto4aTenst L u u L L u
3 C6Hpoc aBapuiiHbIX CUrHanoB (c6poc nocne cpabarbiBaHus) n L [} [} n n
'§ Bonee nogpo6Has nHbopmaums 06 aneKkTpuyeckmx napameTpax, AaHHbIX 1 aBapUiiHbIX CUrHanax COAEPXXNTCS B JOKYMEHTE:

k] PykoBoacTBO nonb3oBatens n onepatopa Ans uHtepgeiica Modbus/FBP (kop sokymeHTa: 1SDH000510R0001).

QD

W BbikayeH ans TecTupoBaHus: NOIOXKEHWE annaparta C OTKIOYEHHbIMY CUNOBbIMI KOHTaKTaMu U NOAKJI0YEHHBIMU BCMOMOTraTelbHbIMU KOHTaKTaMu.
3

(1]

I

=

1]
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AuncneTyepckoe ynpasiieHne no npombiwneHHon cetu Profibus DP n DeviceNet
Tabnvya A.5: Pe3ynbTaTbl uamMepeHuii, KoOMaHabl v Apyrve aaHHble, nepegaBaemMbie aBTOMaTUYECKUMU BbIKOYaTeNsIMU B INTOM Kopriyce Tmax T4, T5

nT6
PR223EF +
PR222DS/PD + PR223EF + VM210 +
EP010 EP010 EP010
3HaueHus Toku B cpasHbix (I, 1, 1) v HeATpansHoM (1) pabo4nx NPOBOAHMKAX,
SNEKTPUYECKUX  3aLMTHOM NPOBOAHVIKE (Ig) - - .
MR JnHeiHble HanpsdkeHust (V,,-V,,-V,)) u
®azHble HanpsbxeHus (V,-V,-V,) L]
KoadduumeHt amnantygp! (L-L,-L,-N) L L
YacTota n
WHpopmaums o _COCTOsHVE annapara (Bkn./0TKi., cpabotar) u L u
COCTOSIHUM Pexxum ynpaeneHus (nokanbHoe, ANCTaHLUMOHHOE) n
3apaHHble napameTpbl 3aLuUTbl n n n
CepBUCHbIE O6LLee KONMYECTBO onepauui ] L] ]
AaHHble O6Lee Konm4ecTBo cpabaTbiBaHN L] ] ]
KonunyecTBo cpabaTbiBaHnin Kaxao dhyHKUmn 3awmTbl L-S-I-G [ L] [
Konunyectso cpabatbiBaHunii Kaxxgon gyHKumn 3awmtel EF-SOS n n
Konn4ecTBo NpoBepoYHbIX cpabaTtbiBaHuWii [ [
Konunyectso onepawuuii, BbINONHEHHbBIX BPY4HYIO [ n
Coof o 3awwura L (Bpemst 1 napameTpbl OTKJIOHEHNS) [ [ [
cpabaTtbiBaHuax ~ 3awTa S (Bpemsi 1 napameTpbl OTKIOYEHNS) n n n
3alUTEI Sawwta G (Bpemsi M NapameTpbl OTKIIOHEHNS) u n [
Bawyra | ] n [
3awwTa EF SOS u n
[LnarHocTueckue OTKas KomaHgbl cpabaTbiBaHUst [ ] [ ] ]
cooGLieHns Meperpes MOE-E [ [ n
KaTyLuKa OTK/I04YEHVsi OTCOeAMHEHA NN NMOBPEXaAeHa n n
KomaHgap! Bko4eHne/oTKNI0YeHe aBTomaTnyeckoro Bolknoyarens (c MOE-E) u n [
C6poc aBTOMaTn4eckoro eoiktoyarens (¢ MOE-E) L] n L]
C6poc aBapuiiHbIX CUrHaNoB [ ] [ ] [ ]
CobbiTus MN3meHeHne COCTOSHMS BbIK/IOYATENS, (DYHKLWIA 3aLUUTbI 1 aBapURHbIX . . .
curHanos

Bonee nogpobHas uHdopmaumsa 06 INeKTPUHECKUX NapameTpax, 4aHHbIX U aBapUiiHbIX CUrHanax Coaep>XXnTcs B AOKYMEHTE:

PykoBoacTso nonb3osatens n onepatopa ans uHtepgerica Modbus/FBP (kog gokymenTta: 1SDH000510R0001).

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

% §£é§1%%»1300m» Cepl/lﬂ npoeKTVIpOBLU'I/IKa

Ancnetyepckoe ynpasneHue no npombiwneHHon cetn Profibus DP n DeviceNet

'C:5 Tabnuya A.6: Pe3ynbTaTsl USMEPeHW, KOMaHAbl v Apyrne AaHHbIe, nepejaBaeMble aBTOMaTNYECKMMU BbIK04YaTensMu B INTOM Kopriyce Tmax XT2-XT4
= Ekip LSI + Ekip Com + Ekip LSIG + Ekip Com +
3 EP010 EP010
§ 3HaueHus Toku B thasHbix nposogHnkax (I, 1, |, ] [
(:E ONEKTPUHECKUX  Tok g HelTpasbHom NpoBoaHVKe (1, )" u L]
s napameTtpos
o Tok B 3aLUTHOM NPOBOAHMKE (| g) ]
> WHdopmauus o _COCTOsiHME annaparta (Bk/1./0TKJ1.) L] L]
o COCTOSIHUN CocTosiHve annapara (cpabotan) [ [

CocTosiHue annapata (c6poc nocne cpabatbiBaHUs 3aLLUTbI) [} n
Pexxum ynpaeneHust (nokanbHoe, ANCTaHLMOHHOE) u
3afaHHble NapameTpbl 3amThl (KPMBbIE 1 YCTaBKM cpabaTbiBaHus) n L]
Tennosas NamMsTb BK/OYEHA n L]
Cey O6Lee KoNMYeCcTBO onepauuin ] [ ]
AaHHble O6Lee KoNMHYecTBO cpabaTbiBaHWii MO 3aLumTe n [
Konn4iectBo NpoBepoYyHbIx cpabarbiBaHuin [} [
Konn4yectso onepauuii, BbINOHEHHbIX BPY4HYIO, C KOMaHJON Ha OTK/I0YEHNe u L
Konn4ecTBo HEBbINONHEHHbIX cpabaTbiBaHU [} [
3anncb gaHHbIX 0 nocnepgHux 15 cpabaTtbiBaHMsIX ] L]
¢ Cool o SawyTa | (napameTpbl OTKAOYEHNS) ] L]
cpabatbiBaHusix  3awTa S (Bpems 1 napaMeTpbl OTKIIIOYEHUS]) . L]
3allTbi BawwTa L (Bpems 1 napameTpbl OTKIIIOHEHS) " »
3awwuTa G (BpemMsi 1 napameTpbl OTKIIOHYEHMS) n
MNpepaBapuiiHbIi curHan L u n
DOvarHocTnyeckue OTkas cpabaTbiBaHus n .
coobeHuns KaTyLuka OTK/IIYEHNA OTCOEAVHEHA NN NoBpeXAeHa u .
KomaHg! ABTOMaTUYECKNIA BbIKNOYATENb BKNOYEH/OTKIIOYEH (C MOTOPHBIM NMPYBOAOM . .
MOE-E)
C6poc aBTOMAaTU4ECKOro BblKtouaTens nocne cpabarbiBaHUa 3almTbl (C
MOTOpHbIM npusogom MOE-E) . .
MpoBepka aBToMaTN4eCcKoro cpabartbiBaHWs ] [
AvHamuyeckne M3mMeHeHne COCTOSHUSA BblKMoHaTens, (yHKUWA 3alwmTbl U aBapUAHbIX
co6bITus curHanos - -

1) I3mepeHus, BOCTYMNHbIE NPU HANMYMN HENTPAabHOrO NPOBOAHMUKA (C YETHIPEXMOMIOCHBIM UM TPEXMOMIOCHBIM aBTOMAaTUYECKIUM BbIK/IlOHaTENIEM C
TpaHc$OopMaTopoM ToKa AN BHELUHEro HelTPanbHOMrO NPOBOAHNKA);
2) CurHanuanpyeT o0 TOM, Y4TO 3Ha4YeHne Toka HaxoauTcs B amanasoHe 90%I1 < | < 120%I1

BuHaLrgaeduA oloModanlauon n srodLHOM BUT al9HHed auldAdT u 1I9THenoX ‘uMHadanen 191elqurAco
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NMpunoxxeHne B: dnekTpnyeckue xapakTepucTukmu
BCMOMOraTesibHOro UICTOMYHNKa NMTaHus

B kavecTBe BCNOMOraTensHOro NCTOYHMKA NUTaHWsA Jon-
>KEH BbICTYNaTb BHELUHUIA ranbBaHWYeCKn pPasBs3aHHbIN
WCTOYHUK nuTaHuns. [ns 3asemneHus BCromoraTensHoro
NCTOYHMKA NMUTAHNUA HY>XHO UCNONb30BaTb «rafbBaHu4e-
CKU passasaHHble npeobpasosaTeny», COOTBETCTBYIOLLMNE
ctaHgapty MOK 60950 (UL 1950) nnu aKkBrBaneHTHbIM
ctaHgaptam (MOK 60364-41 n CEl 64-8), rapaHTupyto-
LUMe, YTO CUHMA3HbLIN TOK UM TOK YTEYKU (CM. CTaHAapThI
M3K 478/1 n CEIl 22/3) He npesbicuT 3,5 MA.

Bo3gywHble aBTOMaTM4eckue BbiknovaTtenu Emax
E1+E6, Emax X1 n aBTOmaTudeckue BbiKao4aTenu B
nutom kopnyce Tmax T7-T7M

Ha BO3ayLHbIX aBTOMaTU4ECKUX BbiKoYaTensax Emax,
Emax X1, a Takxe aBTOMaTMYECKUX BbIK/OYATENSAX B
nutom Kopnyce Tmax T7 BcnomoraTenbHOe nuTaHue no-
[aeTcs Ha ONOK KOHTaKTOB, TOYHee Ha 3axkumbl K1 gns
NONOXKNTENBHOIO MOMCa UCTOYHMKA NuTaHms u K2 gns
OTpMLATENBHOrO MoMoca UCTOYHMKA MUTAHUSA. DNeKTpu-
YeCKNe XapakTepUCTMKM BCMOMOraTeslsHOro MCTOYHMKA
NUTaHNSa NS KaXKOoro Tvna aBTOMaTUYeCcKOoro BblKtoya-
Tens NnpefcTaBieHbl B Tabnmuax Huke:

Emax E1+E6
AnekTpuyeckune PR122/P- PR122/DC-
XapaKTepucTuKu PR123/P PR123/DC
. 24 B nocT. Toka 24 B nocT. Toka
P +20% +20%
MakcumanbHble nynbcauum + 5% +5%
Myckosoii Tok npu 24 B ~10 A gns 5 mc ~10 A gnsa 5 mc
HomMuHanbHbIi TOK Npu 24 B ~ 170 MA" -
HomuHanbHas mowHocTb 4B10 ~ 4B

npu 24 B

()3Hauenme ykazaHo ans nutanus pacuenutens PR12X/P unu PR12X/DC
c mopynem cBsisan PR120/D-M.

Emax X1 n Tmax T7-T7M

AneKkTpuyeckne xapakTepucTmKu

PR332/P-PR333/P
24 B nocT. Toka = 20%

HomuHanbHoe HanpsixxeHne

MakcumanbHble nynbcauum + 5%
MyckoBoii Tok npu 24 B ~2Apnsa5wmc
HomMuHanbHbIi TOK Npu 24 B ~ 170 MmA®
HomuHanbHas mowHocTb npu 24 B 4 BT

(3HaueHnne ykasaHo gnsi nutanust PR33X/P ¢ mogynem cesisn PR330/D-M

ABTOMaTU4YecKue BbiKoYaTenn B MTom Kopnyce T4-
T5-T6

SﬂeKTpVI‘-ieCKVIe XapakKTepucTtnkn scnomoratesibHoro nc-
TOYHMKA NUTaHNSA NPUBEAEHBI B CREQYIOLEN Tabnuue:

AnekTpuyeckue PR223DS
xapaK":epuc'ruKu FREERLEY A PR223EF
HoMMHanbHoe HanpskeHNe 24 B nocT. Toka 24 B nocT. Toka
+20% +20%
MakcumanbHble nynbcauum +5% +5%
MyckoBoii Tok npu 24 B ~1A gnsa 30 mc ~4 A pgna 0,5 mc
HomuHanbHbI TOK Nnpu 24 B ~ 100 MA ~ 80 MA
HomuHanbHasi MOWHOCTb 2587 2Bt

npu24 B

Ha aBTOMaTnyeckue BbiKNOHaTENM B JNIUTOM KOpnyce
Tmax T4, T5 n T6 BcnomorartenbHOe NuTaHne nogaeTcsa Ha
pacuenutenn PR222DS/PD, PR223EF n PR223DS yepes
KOHTaKTbl 3 and 4 pasbema X3, Kak Noka3aHo Ha PUCYHKe
HUXe:

Puc. B.1. Cxema rogk/mo4eHnsi BCrioMoraTesibHoro MCTOYHUKA MUTaHns
Ans pacyenutenst P223DS.

ABTOMATUYECKUI BbIK/TloYaTeNb

hI_ﬁ_hT _______ B
|

- |
|

|

i

\

|

I

|

|

|

|

x
w

i
I

BcnomoratenbHbii
VNCTOYHVK NUTAHNA
Vaux

248 Z

TN i"“"

‘ ‘ ‘u‘u‘u‘

2
4

]

U]

KoHTakTbl 31 4
pa3bema X3

PR223DS

Puc. B.2. BcriomoratesibHbI UICTOYHUK MUTaHUS 419 aBTOMaTUYeCKuX
BbIK/IOYaTenen B imTom Kopryce T4, T5 nTé

BcnomoratenbHbI NCTOYHUK
nuTaHuA Vaux

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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BUHERLML BXMHKhOLOM OJOHALfaLeIONOUE uxnLondaiedex auxoshndiyaue :g auHaxouudy

U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bkt Cepusa NpoeKTUPOBLLMKA

ABTOMaTu4yeckue BbiKNKOYaTenu B JIMTOM Kopnyce Ekip LSI/LSIG

AneKkTpuyeckue . -
Tmax XT2 - XT4 Ekip E-LSIG Ekip Com

XapakKTepucTtuku Ekip M-LRIU
BcnomorartenbHoe nutaHne gnsi aBToOMaTU4eCKUX BbIKIHO- 1PECS
yaTeneii B (UToM kopryce Tmax XT2 1 XT4 NOCTYNaeT HA  HomuHanbHoe Hanpskenne 2 Bl"‘;g}m"a 24 B:‘g‘sz/- ToKa

. o x (] x 0

mopynb Ekip Com 1 aneKkTpoHHbI pacuennTenb no kabe-

MakcumanbHble nynbcauum + 5% +10%
nsm ¢ o603Ha4veHnemM K1 oT nonoXXntenbHOro nontca muc- =

MyckoBoii Tok npu 24 B 500 MA pns20mc 1 Apnsa 0,05 mc
TOYHMKA NUTaHUA 1 K2 oT oTpuuaTenbHOro nonaca NCTou- —

HomuHanbHbI TOK Npu 24 B 20 MA 22 MA £ 20%
HUKA NUTaHUSA. DNIEKTPNYECKNE XapaKTEPUCTNKN BCMOMO-

o HomuHanbHas MOWHOCTb

raTenbHOro MCTOYHNKA MUTAHNS NPUBEAEHD! B CNIEAYIOWEA  npy 24 B 480 mBT 530 mBT

Tabnuue:

[Mpn ncnonb3oBaHNM 3NEKTPOHHOIO pacLenuTens ¢ Mmogy-
nem cBssn Ekip Com 3HaveHnst MOLLHOCTU 1 TOKa CyMMU-

pytoTcs.
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NMpunoxexHune C: Moaynu cesa3u

BospgywHble aBTOMaTMyYeckme BbiKno4datenu Emax
E1+ E6

- mogynk css3n PR120/D-M

N MpoTokon Modbus RTU
E Puanueckwmii RS-485
nHTepderic

CKopocCTb nepepayu 9600-19200 6uT/c

Mogynb cBsi3W nosiy4aeT nuTaHue HEenoCcPenCcTBEHHO OT
pacuenutens PR122/P/DC-PR123/P/DC, KoTopbiii, B
CBOO O4epedb, NUTAeTCsl OT BCMOMOraTeSlbHOro WUCTOY-
HMKa Vaux. XapakTepuCTMKX NMUTaHUs yKasaHbl B cnefy-
towen Tabnuue.

PR122/PR123 PR120/D-M
MutaHne OT BMNOMOraTesisHoro
(ranbBaHn4eckun MNCTOYHMKA NuTaHnsa 24 ot PR122/PR123
pa3BsidaHHOe) B noct. Toka + 20%

MakcumanbHble
nynbcauuun

5% -

MyckoBoii Tok npu 24 B ~10 A gns 5 mc -
HomuHanbHbIN TOK Npy

24 B ~ 130 MA + 40 MA
HomuHanbHas ~ 3BT +1BT

MoOLHOCTb Npu 24 B

- MNogkmoveHne Kk cetn Modbus

Pacuenutenn PR122/P/DC-PR123/P/DC nogknto4atoTcs K
cetn Modbus 4yepe3 mogynb cesisn PR120/D-M cornacHo
NPUBEOEHHON HMXE CXeme

Puc. C.1. Cxema nogkmrodeqns PR12X/P/DC k cetu Modbus o mogysto
PR120/D-M

BcnomoratenbHbiin
NCTOYHMK NTaHmA Vaux

ot

Htepderic EIA RS-485
ana cetn Modbus

bnok koHTakTOB

Ky ke wip  gwe G rens mw
K1 ¢ ¢ K2 Wi ¢ ¢ W2 CKOMb3ALUMe KOHTAKTbI
& & & A
X ‘ X ‘ Kab6enb Modbus
EIARS-485
PR120/D-M
PR122/X
PR123/Y
S33M/1..3 T S75111.7

MprmeyaHne.

W1-W2: 3axxmumbl ans nogkntoyenns kabens Modbus

K1-K2: 3axkumbl Onsi nogkto4eHUsi BCMOMOraTeflbHOro WCTOYHUKA
nutaHns Vaux

S33M/1..3: KOHTaKTbl cCMrHanu3auun B3Boaa Npy>xxuH

S751/1..7: KOHTaKTbl CUrHANM3auUnN COCTOAHNSA «yCTaHOBNEH» (NS aBTO-
MaTUYECKMX BbIKJIIOYaTENEN B BbIKATHOM UCMOSIHEHNM)

X: P/DC

Y: P/DC

[Onsa ynpaBneHus KomaHgamy AMCTaHLUMOHHOIO OTKIoYe-
HUS N BKJIKOYEHUS aBTOMaTUYECKOro BbIK/OYaTENs Yepes
pene otknoyeHns YO u pene BknoyeHms YC cooTeeT-
cTBeHHO B mogyne PR120/D-M npenyCMOTPEHbI KOHTaKTbI
K51/YO n K51/YC. Ons mogyns cesasn PR120/D-M nctou-
HUK NUTaHus pene otkmodeHns YO u pene BknoyeHus YC
He OOMKEH OTAENSATLCA OT OCHOBHOMO MUTAHUSA Y MOXET
MMETb Creaylolme MakCUMarnbHble 3HaYeHVe Hamnpsike-
HUS:

- 110-120 B nocrT. Toka

nnm

- 240-250 B nepem. Toka

- MNogknoveHne k mogynto EPO10

PR122/P wn PR123/P nogkntovatotrcs kK mogynto EPO10
Yepes3 moaysb ceasm PR120/D-M.

Puc. C.2. Cxema nogkntodeHus pacyenuteneii PR122/P-PR123/P k
moaymo EPO10

BcnomoratenbHbin
WCTOYHWK NnUTaHKA Vaux

WNntepdeinc Modbus EIARS-485
ana nogknoyeHna K EPO10

+[24v |-
(A)

Bnok KoHTakTOoB

K TK2 wip W2 aBTOMaTUYeCKoro
K1 K2 Wi w2 ??'c;(ﬂg:ﬂﬁg%ﬂ?am.
PR120/D-M
PR122/P
PR123/P
S33M/1.3 T S751/1.7

MNpumeyaHue.

W1-W2: 3axxuMbl Ansa nogknatoyerns kabens Modbus

K1-K2: 3a)KumMbl Ansi NogKIoYeHNs BCnoMoraTelbHOro UCTOYHMKa nuTa-
Hus Vaux

L-1: 3axkumbl nopta Modbus

S33M/1..3: KOHTaKTbl CUrHann3aLuun B3BOAA NPY>KMH

S75I/1..7: KOHTaKTbl CUrHANU3aLNN COCTOSIHNS «yCTaHOBMIEH» (AN1A aBTO-
MaTU4eCKMX BblKJito4aTesnell B BbIKaTHOM UCMOSIHEHN)

MakcumanbHas gnuHa kabenss Modbus gns nogkntovenns EP010 k pac-
LenuTento foXkHa cocTaBnsite 1 M.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT

PIf =4 kW
Qif = 2 kvar

n = 50 KVA
2nd: LLLN/TN-S

oF:
Vr2 =400V
()

Bkt Cepusa NpoeKTUPOBLLMKA

BospgywHble aBToMaTudeckue Bbikntodatenm Emax X1
1 BbiKNloYaTenu B nutom Kopnyce Tmax T7

- mogyne ceasu PR330/D-M

MpoTtokon Modbus RTU
®u3vwect(wu RS-485
nHTepdeic

CkopocTb nepega4un 9600-19200 6uT/c

Mopgynb cBA3M nony4aeT NUTaHWe HENnoCpPeacTBEHHO OT
pacuenutens PR332/P nnu PR333/P, KOTOpbIii, B CBOMO
oyepedb, NUTAeTCsi OT BCMNOMOraTeslbHOro WCTOYHMKA
Vaux. XapakTepucTUKU NUTaHUS yKasaHbl B CrefytoLLeit
Tabnuue.

PR332/PR333 PR330/D-M
MutaHune OT BNOMOraTesibHOro
(ranbBaHu4eckun MCTOYHVKa NuTaHust 24 ot PR332/PR333
pa3Bsi3aHHOE) B nocT. Toka + 20%
MakcumanbHble 5% B
nynbcauum
MyckoBoii ToK npu 24 B 2 Apna5wmc -
HomMmuHanbHbIi TOK Npu
24B ~130 MA + 40 MA
HomuHanbHas ~ 3BT +1BT

MOLWHOCTb Npu 24 B

- UcnonHutensHbii mogyns PR330/R

ABTOomMaTu4eckne BbikntodaTenn Emax X1 mn Tmax T7
MOTYT BbINONHATE KOMaHObl UCTAHLNOHHOMO OTKJIIOHYEHNS
N BKJIOYEHWs, ecn noMumo mogyns ceasu PR330/D-M,
OHM ob6opyaoBaHbl McnonHUTeNbHbIM Mogynem PR330/R.
[aHHoe yCTpONCTBO NPUHMMAET KOMaHpbl OT pacuenuTens
W BblOAET CUrHanbl yrnpasfeHus annapaTtoMm 4epes CBOu
peneviHble KoHTakTbl: K51/SCR - ana pene BKO4eHWN
SCR un K51/SOR - gnsa pene otkntoydeHnsa SOR, cm. puc.
C.3.

- MNogkmoyenne k cetn Modbus

Pacuenutenn PR332/P n PR333/P nogkntoyaroTcst K cetun
Modbus 4epes mopynb cBAsn PR330/D-M cornacHo
cXxeme NoaKto4eHus Ha pucyHke C.3.
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Puc. C.3. Cxema nogknrodeqns PR33X/P k cetu Modbus o mogynto PR330/D-M

BcnomoratenbHbin (A) (B) F oo - = —— — — — — - - = e — — — — —— ——— -
NCTOYHMK NuTaHuA Vaux . -
cToH anna Vau Untepoeiic EIA RS-485
‘ ‘ ans cetr Modbus _
#24\/ H
Bnok koHTakTOB
K1 TK w1 T W2 a3 TC12 c3 TC2 aBTOMaTNYECKOro
K1 ¢ k2w w2 ci3 caz__G @) eromanmme.
KOHTaKTbl
p
SCR
I D I
K51/SOR '\ K51/SCR\
L PR330/R

| | ! | T 11

PR330/D-M |

PR332/P =
PR333/P |

Lo Lo Lo

Q/1..6T S33M/1.3 T S751/1.7

MpumeyaHne.

W1-W2: 3a)xumbl gns nogkntoyeHus kabens Modbus

K1-K2: 3a>xvMbl 415 NOAKOYEHNA BCMIOMOraTe/lbHOro MCTOYHMKA NuTaHmsa Vaux
SOR: pene oTkNtOYEHNUS

SCR: pene BktoYeHUs

K51/SOR: KOHTaKT ynpaBneHns pene oTKYeHNs

K51/SCR: KOHTaKT ynpaBneHusi pefe BKIOYEHUS

Q/1...6: [ONONHNTENbHbIE KOHTAKTbl aBTOMaTU4ECKOro BbIK/l0YaTENS

S33M/1..3: KOHTaKTbl CUrHanNU3aLuun B3BOAA NPY>XMH

S751/1..7: KOHTaKTbI curHannsaynnm coCcToaHUsA «yCTaHOBIEH» (,EU'IFI aBTOMaTUYECKNX BblKtoHaTenel B BbIKAaTHOM I/ICﬂOﬂHeHI/II/I)

MutaHne pene otkntoyeHns (SOR) n pene BknoveHus (SCR) He [OMKHO OTAENATLCA OT OCHOBHOIO MUTAHWA U UMETb MakCUMMasnbHOE 3HayeHue

HanpsKeHUs:
- 110-120 B nocrT. Toka
mnm

- 240-250 B nepeMm. Toka

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm

93

nesad uuhidoy :9 amHaxoLmdy|



nesad uuhidoy :9 amHaxoLmdy|

U]t
Vref = 20000 V

LLL/ IT->TT

PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bk Cepusa NpoeKTUPOBLLMKA

- MNogkmoyveHne kK mogynto EPO10

PR332/P n PR333/P nogkniovatotca K mogynio EP010

Yepe3 moaysb ceasm PR330/D-M.

Puc. C.4. Cxema nogrkmoydeHns PR33X/P k mogymo EPO10

L T e e = — — — — — - - — .- ———— — — —- — - -
BcnomoratenbHbliit
VNCTOYHUK NTaHua Vaux
——————— —_—_—— e ——— = - — - - — -
NHTepdeiic EIA RS-485
ana cetn Modbus
+|24v |-
(A) B8)
Bnok KoHTakTOB
~ ~ ~ ~ aBTOMaTNYeCKOro
K1 K2 W1 W2 c13 T C12 c3 T2 BbIKNIOYATENA WK
K1 ® K2 W1 W2 ci3 C12 a (@] cKonb3aume
KOHTaKTbI
SOR SCR
< <
q q
K51/SOR \ K51/SCR \
PR330/R
(I L4
PR330/D-M |
PR332/P i
PR333/P =)

| Lo

QN ..GT S33M/1.3 T S75111.7

)

Mpumevanue.

W1-W2: 3axxuMbl Ans noakntoyeHns kabena Modbus

K1-K2: 3aXMbl g5t NOAKNIOYEHUS BCMIOMOraTelbHOro NCTOYHUKA NnuTa-
HUsA Vaux

L-1: 3a>xumbl nopta Modbus

SOR: pene oTkno4YeHNs

SCR: pene BKJIlOYEHUS

K51/SOR: KOHTaKT ynpaBfieHns pefie OTKYeHNS

K51/SCR: KOHTaKT ynpasneHusi pene BKIIYEHUs!

Q/1...6: foNoNHNTENbHbIE KOHTaKTbl aBTOMATUYECKOrO BbIKtOHaTeNst
S33M/1..3: KOHTaKTbl CUrHaN“3auun B3BoAa Npy>XKMH

S751/1..7: KOHTaKTbl CUrHanNM3auUWM COCTOSIHUA «yCTaHOBNEH» (ANs
aBTOMaTUYECKUX BbIKNtoYaTenein B BbIKATHOM UCMONHEHWN)
MakcumansHas pgnvHa kabens Modbus gna nogkntodeHns EP0O10 k
pacuenuTento foMKHa cocTaBnsaTe 1 M.

MuTtaHne pene otkntodeHus (SOR) n pene BkntoveHus (SCR) He fonxHO
OTAENSATbCS OT OCHOBHOrO MUTaHWA U UMETb MakcuMasnbHOe 3HaveHue
HanpsHKeHns:

- 110-120 B nocrT. Toka

nnm

- 240-250 B nepem. Toka
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ABTOMaTU4YeCKMe BbIKNOYaTeNu B JIMTOM Kopryce
Tmax T4-T5-T6

- MNogkmoyveHne Kk cetn Modbus

MopknioYeHne aBTOMaTUHECKMX BbIKOYATENEN B JINTOM
kopnyce Tmax T4, T5 n T6 ¢ pacuenutensmm PR222DS/
PD, PR223EF n PR223DS k cetn Modbus ocyLiecTBnseTcs
Yepes KOHTaKTbl 1 and 2 pasbema X3, Kak nokasaHo Ha
cxeMe Ha pucyHke C.5.

Puc. C.5. Cxema nogkntoqenusi pacyenvtens PR223DS k cetu Modbus
4Yepe3 pasbem X3

ABTOMaTUYECKUE BbIKMIOYATENMN

—T”'T ''''' N
N
|

KN

TI/L1

TI/L2 |

BcnomoratenbHbii
MCTOYHMK NUTaHns Vaux

TIL3 !

\_‘l_-
il

TI/N +

24v_\Z

L B)
!

= (A
\ Kabenb Modbus

KoHTakTbl 112
pasbema X3

Goodboo|bocdlas

PR223DS

1
1
1
1
|
!
- =
|
T
1
|
1
|
|
1
1
1

S i

|
|
RS

- MogkmoyeHne k mogymo EPO10

ABTOMaTNYECKIME BbIKNIOYaTeNn B IMTOM kopnyce T4, TS un
T6 nopgknoyatotcsa K mogynto EP010 yepes KoHTakTbl 1 1
2 pasbema X3.

Puc. C.7. Cxema nogkntodeHus mogynsi EPO10 aBTomaTtndeckoro
Bbloyatesnsi Tmax

ABTOMaTMYECKME BbIKITIOYaTeNN
e —

NN

'
I 1
I 1
I Q 1 1
1
| g
I 1 0
’ TI/L1 0 |
i 2 BcnomoratenbHbiin
TI/L2 1
’ ! i o) VCTOYHVK NUTaHuA Vaux
ITis ] | o] /
’TI/N ’J""" 1 = =
R e = /T
’ | | m® ) o
i i = ) <
1 Ly a
| IR -
I 1
’ i 0 ‘
| Q MakcrmanbHas anvHa Kabens
i ~ ! Modbus gna nogkmouenns EP010
’ 0 = ‘ K pasbemy X3 cocTaBnset 1 m.
| I a |
L__‘i____ L L ]

Puc. C.6. MNogkoyeHne aBToMmaTnyeckux Boikmodatener Tmax T4, T5 n T6 k cetn Modbus 4epe3 pasbem X3

Kabenb Modbus
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Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

n = 50 kV)
2nd: LLLN/TN-S

oF:
Vr2 =400V
o

Bk Cepusa NpoeKTUPOBLLMKA

ABTOMaTuyeckue BbIKNOHaTENn B JIATOM Kopryce
Tmax XT2 - XT4

- Mogyne cssasu Ekip Com

MpoTtokon Modbus RTU
dmsmect(wu RS-485
nHTepdeic

CkopocTb nepega4un 9600-19200 6uT/C

Ekip Com npepgctaBnsietr coboit uHTepdenc cBs3u 1

BbINONHSET cneaytoLme hyHKUNK:

- MOOKNIOYEHNE 3MIEKTPOHHbIX pacuenutenen Ekip ¢
dyHKUMen obmeHa OdaHHbIMW K MPOMBILLIEHHON CETU
Modbus RTU;

- ynpaefieHne NocpeacTBOM AUCTAHLMOHHOIO MOTOPHOIO
npueoga MOE-E ¢ aneKTpoHHbIM HTepdecom;

- MOHUTOPWUHI COCTOSIHMS (OTKtOYEH/BKOYeH/cpaboTan
no 3aLuTe) aBTOMaTUYECKOro BbIKtoHYaTess.

Ekip Com BbinyckaeTcs B [OBYX WCMOJIHEHUAX: OIS

CTaHOapPTHBIX/BTbIYHbIX aBTOMATUYECKUX BbIK/lOYaTenein

1 NS BbIKaTHbIX aBTOMAaTUYECKUX BbIKNOYaTeNen.

[ns nntaHus Mogynsa CBA3M N 3NIEKTPOHHOIO pacuenuTens
npu obmeHe paHHbIMM No cetn Modbus Heobxogum
BCNOMOraTefbHbll UCTOYHUK nuTaHua go 24 B nocT.
TOKa. DNIEKTPUYECKME NapaMeTpbl BCMOMOraTesibHOro
WCTOYHMKA NUTAHNS CM. B NpuoxxeHun B.

- MNogkmoyeHne k cetn Modbus

LOns nogknioyeHus pacuenuTenen Tuna Ekip E-LSIG, Ekip
LSI, Ekip LSIG n Ekip M-LRIU k cetn Modbus ncnonb-
3yetcs mMopynb cBsidum Ekip Com. [Ons anekTpuyeckoi
CUrHANN3aLmMmn NOIOXKEHUSA «OTKITIOYEH/BKITHOYEH» U MOJIO-
XXeHus «cpaboTan»' (cMm. puc. C.8) aBTOMaTtnyecKoro Bbl-
kntovaTenst BHyTpy mogyns Ekip Com BCcTpoeHbl cooTBeT-
CTBYIOLLME OOMNONHUTENbHbIE KOHTaKTbl Q/7 n SY/3. 31n
KOHTaKTbl OTNPaBnsioT MHOpMauUnio O COCTOSIHUM aBTo-
MaTWYECKOro BbIKNOYATENS Ha AWCTAHLUMOHHYIO CUCTEMY
avicnetyepmnsauun. [ns aBTOMatu4eckoro BbIK/oYaTens
B BbIKATHOM WCMOJSIHEHUN pacLennTenb MOAKIIYaETCs K
cetn Modbus no kabensm W1 n W2, ncxogsawumm ot duk-
cupoBaHHoI YacTu (po3eTkn) pasdbema JF3, nomeLleHHoro
B (pMKCUPOBaAHHYIO HYaCTb aBTOMaTUYECKOrO BbIKOYaTeNs
(cm. puc. C.8, C.9 1 C.10).

! SY/3: koHTakT AN151 2N1EKTPUHECKOM CUrHaNN3aumm OTKIIYEHNS] aBTOMaTU4eCKoro
BbIK/1KO4aTesis 1o rnpu4nHe cpaﬁarb/saHVm Mal’HI/ITHbIX/TepMOMaI'HMTHbIX pacuyenute-
e, MUKPOMPOLECCOPHbIX pacyennTesel (3/1IeKTPOHHOIro TUNa), pesie OTKIIIOYEHNS,
pacyenutesnss MUMHUMaslbHOroO HarpsixXeHusl, ycrpm/“lcrsa 3alNTHOro OTKJ/IDYEeHUs.

Puc. C.8. Cxema aneKTpuyeckoro nogkaroyenHuns k cetu Modbus pacyenunteneii Ekip E-LSIG, Ekip LS, Ekip LSIG n Ekip M-LRIU ¢ mogynem Ekip Com.

ABTOMaTUHECKUI BbIK/10HaTE b B BbIKATHOM UCIOJIHEHUMN.

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

! |

1

AN !

@ F XV Wa XogWa |

| YO1 bz LTS [ononuTenbble BEHOMOraTenbHbIi
1 XV W3 xc5 W3 _ KiemMMHble . VICTOYHVIK NUTaHNA
i o D——— =1 Vaux 24 B nocr. Toka
1 i - JF3 | 610KN aux .

| XV _Ki xcs K1_ 1 K1 — +

i (-

| / [~ weger w1

i (-

| J JF3 1 K2 L

1 TILA XV_W2 xcsW2_ 1 —

| ( - JF3 Dt W2 | O ® Lindpposbie
b PET Ty XV- W1~ yog Wi =+ WS 1 CUrHanbl
1 TI/L2 % g \ W |

: 1’ \\ : W= v ®

! ’ \ f Kabenb

1 TIL3 FleTi4 A |

1 1

: JlononHuTeNbHble i i ! Modbus RS485
I Ekip E-LSIG KOHTaKTbl !

' il Ekplsl | Q/7nSY/3 |\ | ]

! Ekip LSIG R _ { ] 1

: Ekip M-LRIU \SY/3 /] :

1 AY ’ 1

! oA |

| 4‘ !

1 1

! (| ]

H XF3 ]

! MOEE G |

1 1

: G i

1 1

1 1

| Ekip Com ]

! |

1 1

1 1

KnneHTy notpebyetcs:

- nogcoeanHuTb kabenu (W1, W2, K1 n K2) k gononHuTenbHbIM KNeMMHbIM 61okawm;
- BbIbpaTb 1 NOACOEANHNTL JONOJHUTENbHbIE KIEMMHbIE 6/10KUM, BCoOMOoraTeNibHoe nuTaHue u kabenb cesasm Modbus RS485.
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Puc. C.9. Mogynb Ekip Com fn1s aBTOMatn4eckux Boikrodatesneii B imTom kopryce Tmax XT2 v XT4 B BbIkaTHOM UCMO/IHEHUN

Kabenb ans obmeHa
[AHHBIMU C pacuenuTenem

Pazbem ana obmeHa faHHbIMK ¢ Ekip Com

Mogynb Ekip Com

Pacuenutennb

JE3-JF3: Pazbembl ana AONONHUTENbHbIX Lienell aBTOMaTU4eCcKoro
BbIKNIOYaTENA B BbIKATHOM UCMONTHEHUY; Pa3beMbl U3BNEKaTCA
O[JHOBPEMEHHO C aBTOMaTUYECKUM BbIK/toYaTenem.

(DI/IKCI/IPOBaHHaFl 4acTb
ABTOMATM4E€CKOro BblKtoyaTena

MofBWXXHasA YacTb aBTOMATUYECKOr O BblIKNoYaTens

Mogpynb Ekip Com

pasbema JE3

Pacuenutenb Bunka

pa3bema JF3

ﬂpm BBEOEHUN I'IO,D,BVI)KHOI7I 4aCcTn aBTOMaATUN4YeCKOro Bbl-
Kno4daTtena B CTalMOHapHYyK 4YacTb coeguHeHue mexny
po3eTkol (hukcupoBaHHOM YacTbio) pasbema JF3, pacno-
JNNOXXEHHOIo B CTaLI,I/IOHapHOI7I 4aCTun aBTOMaTUN4eCKOro Bbl-

MopBuXHaA YacTb
pa3bema JE3

MopBuxHaA yacTb
pasbema JF3

BcnomoraTtenbHblii
WCTOYHUK NUTaHMA Vaux

BcnomoratenbHble
KNneMMHble 6110Ku

KnueHty notpebyercs:

- noacoeanHnTb Kabenu (W1, W2, K1 n K2) k
LOMONHUTENbHBIM KIIEMMHbIM 6/10Kam;

- BbIGPATb U NOACOEANHUTD LOMOHUTENbHbIE
KNeMMHble 6710K1, BCOMOraTesibHoe NUTaHue
1 Kabenb ca3n Modbus RS485.

pasbema JE3

Posetka
pa3bema JF3

KJo4vaTens, 1 BUNKoW (Mogsum>xXHOM YacTbio) pasbema JF3,
BCTaBJIEHHOIO B MOABVKHYK YaCcTb aBTOMaTU4eCKOro Bbl-
KNtoyaTens, o6pasyeT LeNIOCTHYIO Lienb A5 MOAKIIYEHNUS
pacuenutens kK cetn Modbus. CoegnHeHne unkcnposaH-

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/ IT->TT
PIf =4 kW

Qif = 2 kvar

Sn =50 kVA
2nd: LLLN/TN-S

oF:
Vr2 =400V

Bkt Cepusa NpoeKTUPOBLLMKA

HOW 1 COOTBETCTBYIOLLE MOABWMXHOWN YacTell pa3beMoB Puc. C.11. Mogysne Ekip Com [ns cTauymoHapHbIX aBTOMaTU4ECKNX
JE3 1 JF3 06pasyeT TakKe LenoCTHYIO Lienb Afs nogadu  Be/K1o-arenei 8 uTom Kopryce Tmax XT2 u XT4
BCMomorartenbHoro nutaHua Kk mogynto Ekip Com n pac-
LenuTento.

Ona  cTaumoHapHbIX aBTOMaTUYECKMX BbIKNoYaTenen
Tmax XT2-XT4 pacuenuTens MOQKOYAETCA K CETU
Modbus 4epes kabenn W1 n W2 no cnepnytoLlein cxeme:

| Craumowapwoiii 1

| aBTOMATUYECKNit ) [JononHuTenbHble

1 BblKnio4aTenb i KeMMHble 6710KM o

! ] Mogynb Ekip Com
L— W1 ] O (A

i A o s

! ; wa L ¢ ® Modbus RS485

i Ekip Com |1

{ 1K1 — +

! | L 248 _ Z MNposopa

! ) 5 W1-W2-K1-K2

i 2 JononHutenbHble BcnomoratenbHbin

] | KeMMHble 6710Kn NCTOYHUK

! ] nuTaHua Vaux

' Ekip E-LSIG i

'| Ekip LSIG ]

1| Ekip LSI )

|| Ekip M-LRIU :

I

KnuneHTy notpebyeTtcs:

- nogcoeanHnTb kabenn (W1, W2, K1 n K2) K LOnonHUTENbHBIM KNIEMMHbIM Pacuenutens  kogany ans obmeHa

6nokawm; AaHHbIMN C pacyenuTenem
- Bbl6paTb N NoAacoegnHNUTb OOMONHUTENIbHbIE KJIIEMMHbIE 6n0okKm, BCMNo-

MoraTenbHoe nuTaHue n kabenb cess3n Modbus RS485.

Puc. C.12. lNogkmoyeHne k cetn Modbus cTaynoHapHbIX aBTOMaTn4eCKux Boikatoqatenen Tmax XT2 n XT4

Cetb Modbus RS485

BcnomoraTenbHbIi ICTOYHUK
nutaHna Vaux

JlononHutensbHble
KNeMMHble 6510KM

JlononHutenbHble
KNeMMHble 6510K1

Mogaynb Ekip Com

Kabenb ans obmeHa gaHHbIMMN
C pacuenurenem

Pacuenutens
Pasbem ana obmeHa
AaHHbIMK ¢ Ekip Com
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Ona aBTomMaTuyecknx BblktoyaTenen Tmax XT2-XT4
BO BTbIY4HOM WCMOSIHEHUM MOAK/IOYEHNE 3NEKTPOHHbIX
pacuenuTenein ¢ QyHKUuSMU obMeHa [aHHbIMU K CETU
Modbus nponcxognT Yepes 6-LTbIpbKOBI pasbem (XC5)
no cnegyroLLen cxeme:

1 ABTOMATMYECKMIA
| BbIK/IloYaTenb BO
| BTbIYHOM MCTMONHEHUN

[lononHutenbHble
KNemMmHble 6110Ku

I
I
|
i W1 n Q)
i w2 L Kabenb
! + 2 Modbus RS485
: K v ®
i EkipCom [iK2 o i
i i = L 20V %
I I
i L
] 3 6 [JlononHutenbHble BcriomoratenbHblii
i i . KIeMMHble 6/10KN  MCTOUHVK NTaHMA
i 16-LUTbIPbKOBbIV Vaux
! ' pasbem
} I
|| Ekip E-LSIG ;
!l Ekip LSIG 1
; Ek!p LSI :
| Ekip M-LRIU !

XC5: 6-WTbIPbKOBbLIN LITENCENbHBIN ajanTep Ha Topue naHenn Ans

BCMOMOraTefbHbIX Lieneli aBTOMaTUYeCKOro BbIKJlloHaTeNsi BO BTbIYHOM

NCMOSTHEHNN.

KnuneHTy notpebyeTtcs:

- nopcoeauHnTb kabenu (W1, W2, K1 n K2) k pasbemy XC5;

- BbI6paTh U NOACOEANHNTL AOMONHUTESIbHbIE KIeMMHble 6710KM1, BCMO-
MoraTenibHOoe nuTaHue n kabenb cesa3m Modbus RS485.

CoeavHeHne Mexay Po3eTKON ((DMKCMPOBAHHONM YacTblo)
6-LUTbIPbKOBOIrO pa3bemMa U COOTBETCTBYIOLLEN BUIKOW
(nooBWM>XHOWM 4YacTbi) obecrneynBaeT LENIOCTHOCTb Lenn
Onsa nogkntodeHns pacuenutena K cetn Modbus.

- lNogknroyerHne k mogymo EPO10

ABTOMaTU4YECKUE BbIKNIOYATENM B NUTOM Kopriyce Tmax

XT2 n XT4 ¢ anekTpoHHbIMK pacuenutensmu Ekip LSI un

Ekip LSIG nogkntoyatotes K mogynto EPO10 vepes:

-kabenn W1 n W2, ncxogsawme mna mogyns Ekip Com,
YCTaHOBMEHHOrO B aBTOMAaTMYECKOM BbIK/o4artene (gns
aBTOMAaTMYECKOro BbIK/OYaTENA B CTaUMOHApPHOM WUC-
MONHEHUN);

- kabenn W1 n W2, ucxopgsime n3 nkCMpoBaHHON 4acTu
(po3eTkm) pasbema JF3, yCTaHOBNEHHOrO B CTauuoHap-
HOM 4acTy aBTOMAaTMYECKOro BbIKOYaTeNs (ons a.To-
MaTU4ECKOro BbIKNOYaTENS B BbIKATHOM NCMOMHEHMWW);

- kabenu, otxogaime ot 3axnmos 1 (ana W1) n 2 (gna W2)
(HUKCUPOBAHHOM HacT (PO3ETKM) B-LUTbIPbKOBOrO LUTEN-
CeNbHOro aganTtepa Ha Topue nNaHenu Ans BTbIYHbIX aB-
TOMaTMYECKINX BbIKKOYaTenen.

CoepnunHeHne mexay kabenamu ceasun/knemmamm W1 n W2

anekTpoHHoro pacuenutens Ekip n knemmamun Modbus

L(nesbin) n 1(npasein) 6noka EP010 gonxkHO 6biTb BbINON-

HEHO COrnacHO NpyBEAEHHON HXXe Tabnuue:

Knemmbl Modbus EP010 Ka6enu cBsa3u Modbus/knemmbi

pacuenuTtens
L (neBas) W1/A
1 (npasas) W2/B

KnneHTy notpebyeTcsi Mo[KM04YNTL pacyenntess K EPO10 u kK npombiLu-
JIEHHOI ceTu 4Yepe3 COOTBETCTBYLNIA pasbem FBP (pasbem npomsiiu-
JIEHHOW ceTy).

Puc. C.13. NogknodeHne Kk cetn Modbus aBTomaTndeckux Boikatodarenei Tmax XT2 n XT4 Bo BTbIYHOM UCMOIHEHUN

W1

K1

Pacuenutenn Kabenb gna

o6MeHa JaHHbIMU

Pasbem ans obmeHa
C pacuyenutenem

AaHHbIMu ¢ Ekip Com

Kabenb

W2

K2

CeTb Modbus RS485

BcnomoratenbHbi
VNCTOYHUK NUTaHNA

[ononHutenbHble
KnemMmHble 6710K1

KoHTakT
1

2
3
4

[llononHuTenbHble
KNeMMmHble 61noKun

KnneHty notpebyetca:

- noacoeanHuTb Kabenn W1, W2, K1 n K2, otxoas-
LyMe OT aBTOMATNYECKOrO BblKNtoyaTens, K
6-LUTbIPbKOBOMY LUTENCENbHOMY pa3bemy XC5;

- npoBectn kabenu ot 6-LUTbIPbKOBOr0O pasbema
K AONOJIHUTENbHbBIM KITEMMHbIM 6nokam;

OUKCMpoBaHHas - BbIOPaTb 1 MOACOEANHUTL AOMONHUTENbHbIE
yacTb KNnemMHHble 6110KW, BCOMoraTesibHoe nuTaHue
1 Kabenb cBA3n Modbus RS485.

MNMonBwXHasA yacTb

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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PIf =4 kW
Qif = 2 kvar
M1
Vr2 =400V
Sn =50 kVA
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NMpunoxenue D: Moaynn namepeHuns

BospywHble aBTOMaTn4yeckue BbikntodaTtenun Emax E1  Puc. D.1. Mogyns nsmepenuii PR120/V
+ E6 ¢ moaynem namepenuit PR120/V, Bo3ayLiHbIf aB-
ToMaTu4deckumn Bbikntodatenb Emax X1 n aBTomatuye-
CKUW BbIKJIloYaTesb B imTom Kopnyce Tmax T7 ¢ mopy-
nem namepenuinn PR330/V

OcHOBHasa (PyHKLUSA AaHHOrO MOAynsl - namepeHne ¢as-
HbIX Hanps>KeHun n obpaboTka pesynsTaTtoB N3MEPEHUI.
[MonyyeHHble 3HaYEeHNs HECKONBbKUX SNEKTPUYECKMX Na-
pameTpoB (CM. npunoxeHve A) nepefaroTcs B pacuenun-
Tenb, KOTOPbIN NepefaeT Ux B CUCTEMY AMCNETYEPCKOro
KOHTPONA ANs ynpasneHus SIOrMKOW 3allunTbl 3N1EKTPO-
YyCTaHOBKM.

Kpome Toro, mogynu uamepenuin PR120/V n PR330/V
MOryT cHab)kaTb OOMOSIHUTENbHBIM MUTAHUEM pacLUenun-  Puc. D.2. Mogyns nsmepenruii PR330/V
Tenn, He 3aMeHsIs UX COBCTBEHHOE MUTaHWe WM BCHOo-
MoraTesibHbIi UCTOYHUK NUTaHUA (MOCnepHWin Bceraa He-
06x0auM Ansi o06MeHa JaHHbIMU MO LUWHE): COOTBETCTBEH-
Ho, PR122/P n PR123/P - pna Emax E1-E6, PR332/P n
PR333/P - nns Emax X1, PR332/P - gna Tmax T7.
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ABTOMaTU4YecKue BbIKlOYaTENU B JIMTOM Kophnyce

Tmax T4-T5-T6

- QyHKUYmn mogyns namepeHui VM210

Mopynb VM210 - 310 npeobpasoBaTenb Hanps>KeHus, Ko-
TOPbI MOXHO MOAKJIHOYAaTb HEMOCPELACTBEHHO K 9NIEKTPO-
cetn. OH NpegHa3HayeH ONs NOOA4M CUrHanoB Ha pacle-

nutenn 3awmtbl PR223EF n PR223DS.
Puc. D.3. Moagynb nameperuii VM210

Curnanel Ha Bbixogax 3, 4, 5 n 6 mogyns VM210
COOTBETCTBYIOT (ha3HbiM Hanps>keHusM. OHM nocTynatoT
Ha Bxogpl 5, 6, 7 n 8 pasbema X4 cOrmacHoO Cxeme,

nokasaHHow Ha puc. D.4.

Heobxognmoe ans pabotsl mogyna VM210 nutaHue nopa-
eTcs Yepes BxoAbl 1 1 2 0T BCnoMorateflbHOro UCTOYHMKa,

nMverLlero cnegyrwne XxapaktepucTtukn:

MutaHne

24 B nocrt. Toka + 20%

MakcumanbHble nynbcauum

5%

HomuHanbHas mowHocTb npu 24 B

3,5 BT

Puc. D.5. lNogkntoverHne mopyns VM210 k pasbemy X4

BcrnomoratenbHbI ICTOUHUK J

Kabenb Modbus —»-

nuTaHua Vaux

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm

Puc. D.4. MNogknoveHne mogyns VM210 k pacyenutesno PR223DS

ABTOMaTUYECKNI BbIKNIOYATENb

LIS SIS

s

BcnomoratenbHbii

i Q‘\T 3\,\ ,‘\ i ZS:?’ I{llca'{&‘-lHVIK nuTaHua
‘TI/U ‘ i‘ ) \
iTI/LZ i 4 = s 1.1/
™ - = 0
TN ’{,:':, 1 : X4~ KabenoModbus
. =
| =
i @ =
I i % ] == w#:,:;::‘
| \ N
! ; g = 654321
| = VM210
— — 7 8 9 10
HasHa4eHune KoHTakToB VM210
KoHTakT Curnan KoHTakT CurHan
Bxop 1 Vaux + Bobixop 3 COMM
2 Vaux - 4 Vout1
7 N 5 Vout2
8 L1 6 Vout3
9 L2
10 L3

CoepunHenns mexay VM210 n aBTomMaTn4ecknm BbikfilovaTenem/pacue-

nnTenem:

- KOHTaKTbl 3 - 6: MakcuManbHas ganHa kabens 15 M (BUTON MHOrOXUIb-
Hbli Kabenb C 3a3eMNEHHbIM 3KPAHOM C OfHOW N3 CTOPOH MOAKIoYe-

HUS); nonepe4vHoe cedeHune 0.2+2,5 mm? (22+14 AWG);

- KOHTaKTbl 1-2 1 7-10: MakcuManbHas anvHa kabens 15 m; nnowagb no-

nepeyHoro cedeHuns 0.2+2,5 mm? (22+14 AWG).

K opHomy wmopaynto VM210 MOXHO NOAKAOYMTL Makcumym 5
pacuenuteneih PR223DS/PR223EF
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U

Ut
Vref = 20000 V
LLL/IT>TT
PIf =4k

Qif = 2 kvar

M1

Vr2 =400V

Sn =50 kVA
2nd: LLLN/TN-S

% §£2§1%%AaonmA Cepl/lﬂ ﬂpoeKTI/IpOBLIJ'VlKa

NMpunoxeHue E: lononHutenbHble KOHTaKTbl AUX-E n
MmoTopHbI npusog, MOE-E pna Tmax T4-T5-T6

Ons aBTOMaTu4ecknx BbiknoyaTenen Tmax T4, T5 n T6

HeobXxoauMbI crieumasbHble akCeccyapbl:

- pononHUTeNbHble KOHTakTbl AUX-E ansa anekTpoHHro
WCMOJSIHEHNS1 - TOSIbKO AJiI1 CUCTEMbl AUCMETYEPCKOro
ynpaBfeHuns;

- MOTOpHbIN NpuBofd Tuna MOE-E ¢ 3neKTPOHHBIM UHTEp-
dericom - gns ANCTaHUMOHHOIO KOHTPOMSA Yepes NpoTo-
KOJ CBS3W.

E.1 [ononHUTENBHbIE KOHTaKTbI 4151 SNTIEKTPOH-
Horo ucnonHeHnst AUX-E

Yepes pononHuTenoHble KOHTakTbl AUX-E mMukponpo-
ueccopHble pacuenutenn Tuna PR222DS/PD, PR223EF un
PR223DS nony4atoT nHhopmaLuio 0 COCTOSAHUM aBToMa-
TUYECKOrO BbIKOYaTeNs (OTKIIHOYEH, BKITHOYEH, cpaboTarn)
1 nepeparoT ee 4vepes cetb Modbus B cuctemy gucner-
Yepckoro ynpasneHus (cm. puc. E.2).

KoHTakTbl AUX-E Takxe nepegaroT mHpopmauuio O co-
CTOSIHM aBTOMAaTMYECKOro BbIK/OYaTeNs B LENU CUrHa-
M3aunn 3NeKTPOYCTaHOBKM 4Yepe3 KOoHTakTel SQ un SY

(cm. puc. E.2); Takum obpasom, obecrnevmBaeTcs pesep-
BMPOBaHWE CUrHann3aumMm CoCTosiHUA annapaTa.

Puc. E.1. Bnok gononHutessHbix KOHTakToB AUX-E, yCTaHOBMEHHbIN Ha
Tmax T5

| s

i_i....... j
e ———

Puc. E.2. Cxema coeguHeHuii KoHTakToB AUX-E, nogknodeHHbIx Kk PR222DS/PD

[naBHbIN aBTOMAaTUYECKNI BbIK/OUYaTeNb

Llenn
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I e
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1
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1
1
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[ — BcnomoraTenbHblii ICTOYHUK
TI/L3 | r nuTaHnAa Vaux
A= I = Cucrema
TUN 1 / AUCTIeTYEPCKOro
| == + ynpasneHus
! 28 _| zl:
oo - —
o | - . ® |L—=
a 1, - N :
fa) — 5
m | Kabenb Modbus (A)
~ 1
&= Linpposbie curHanbi |
(oTknioueH/BKioueH, cpabotan) | ggggm‘blxgl’l 2
I
MpumeyaHue.

SQ: KOHTaKT curHannsauum BKIIOYEHUS/OTKIIIOYEHUST aBTOMATUYECKOrO BblKtoHaTenst
SY: KoHTaKT curHannsaumm cpabatbiBaHUsi aBTOMATUHECKOrO BblktoHaTens (MofoxxeHue «cpaboTan»)

OneKTpu4ecKme xapakTepucTukn KoHTakto SQ u SY:
HomunHanbHoe HanpsixkeHue: 24...350 B
HomuHanbHbIn Tok: 0...100 MA

MakcumansHoe HanpsixkeHue: 400 B

MakcumanbHbIi HenpepbiBHbIN Tok: 120 MA
MakcumanbHbii Tok (B TedeHre 100 mcek.): 300 MA
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E:. MoTOpHbLI NPMBOA, B3BOOAa NPY>XUHbI
(MOE-E)

ABTOMaTUYECKUE BbIKNOYATENM B NUTOM Kopriyce Tmax
T4, T5 n T6 MOryT BbINONHATbL ANCTAHLMOHHbIE KOMaHAbl
BKJIIOYEHNA 1 OTKJTIOYEHNS, €CNn OHM 060pyaoBaHbl MO-
TOpHbIM npuBogoM MOE-E 1 gOnOnHUTENBHBIMU KOHTaK-
Tamu ans 3ieKTPOHHOro ncrnonHeHms AUX-E (kotopeie no
ymon4yaHuto nocraenstotcs sBMecte ¢ MOE-E). MoTopHbIi
npusog MOE-E o6opyposaH, NOMMMO MexaHu3ma C dneK-
TpoasuraTenem, aN1eKTPOHHbIM MOAYNEM YNPaBneHus, Ko-
TOpbI NpeobpasyeT undpoBbIe CUrHasbl OT ANCTAHLMOH-
HOM CUCTEMbI OMCMNETYEPCKOro ynpaBfeHnsi B UMMYJbChl
HanpsHKeHUsl, He0H6XOQUMOrO ANS BbINMOSHEHUS MEXaHUYe-

AnekTpuyeckune napametpol MOE-E:

CKOW onepaunn pa3mbikaHUA 1 3aMblKaHUA aBTOMaTU4e-
CKOro BblKNno4artens. LLI/ICprBbIe curHasbl OT gucnert4yep-
CKOW CUCTEMBI NPUHNMAIOTCA 3NEKTPOHHbIM pacuennTe-
JIEM 1 MepenarTcsl Ha MOTOPHbIV NPUBOL MO CXeme, Mno-
KaszaHHom Ha puc. E.3. JononHuTenbHble KOHTakTbl AUX-E
coobLalT pacuenuTesnio 0 COCTOAHNN aBTOMaTNYeCKoro
BbIKJllOYaTENs (OTKMHOYEH/BKNtoYeH/cpaboTtan). Micxopsa ns
3TOM MH(popMaLmKn, pacuenuTesib MOXET BblgaBaTtb U He
BblAaBaTb KOMaHObl BKJIOYEHWS, OTKITIKOYEHMS nam cbpoca
nocne Cpa6aTbIBaHI/I$| 3awmnTbl, NONy4YeHHble UM OT CUCTe-
Mbl AVCMETYEPCKOro yrnpasieHus.

Takum obpasoM, pacuenuTenb BbIGAET KOMaHObl, COOT-
BETCTBYIOLLME peanbHOMYy COCTOSIHMIO annapaTa (Hanpu-
Mep, KoOMaHOa Ha BKIOYEHWEe He BblOaeTcd, Korga anna-
paT HaxoauUTCS B MONOXKEHUN «cpaboTan»).

Tmax T4-T5 Tmax T6
HomuHanbHoe HanpsixeHune Un MepemeHHbI TOK [MOCTOSHHBIN TOK MepeMeHHbI TOK MOCTOSIHHBIN TOK
- 24 [B] -
- 48+60 [B] -
110+125 [B] 110+125 [B] 110+125 [B] 110+125 [B]
220+250 [B] 220+250 [B] 220+250 [B] 220+250 [B]
380 [B] - 380 [B] -

Pa6ouee HanpsixxeHue

UmMurH = 85%Un

UmnH = 85%Un

Umakc = 110%Un

Umakc= 110%Un

MoTpe6nsemas MOWHOCTb NPU NepekntoveHnn Ps

[epeMeHHbI TOK [OCTOSHHbIN TOK

[NepemeHHbIN TOK [MOCTOSIHHbBIV TOK

< 300 [BA] < 300 [BT] < 400 [BA] < 400 [B7]
MoTpeb6nsiemast MowWHOCTb 6e3 nepekno4veHuii Pc [epeMeHHbIN TOK [MOCTOSIHHBIN TOK [NepemeHHbIN TOK [MOCTOSHHBIN TOK

< 150 [BA] < 150 [BT] < 150 [BA] < 150 [BT]
Pa6ouas yactoTa 50+60 [Iu] 50+60 [Iy]

Bpems nepekntoveHui

oTkJiroveHne”: 1,5 [c]

oTtkntoveHmne”: 3 [c]

BKJtoYeHue: < 0,1 [c]

BKJItoYeHue: < 0,1 [c]

cbpoc: 3 [c] cbpoc: 5 [c]

CpoK cnyX6bl 20 000 onepauuit 10 000 onepauui
MuHumMmanbHas ANUTENbHOCTb 3NIEKTPUYECKON KOMaHAbl > 150 [mc] > 150 [mc]
(MO6Lee Bpems OT Nepeaayn UMMybCa [0 OTKIIOHEHNUSI aBTOMATUHECKOrO BbIKIOHATENS.
Puc. E.3. MpuHynn pabotsl mogyneii MOE-E n AUX-E

ABTOMaTUUYECKNI BbIKITIOYATENb

- e e 2

MOE-E
| AUX-E

Modbus

>
[
s
m

Pacuenutenb

Pacuenvrens

MOE-E

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U

Ut
Vref = 20000 V
LLL/IT>TT
PIf =4 kW

Qif = 2 kvar

M1

Vr2 =400V

Sn =50 kVA
2nd: LLLN/TN-S

% §£2§1%%AaonmA Cepl/lﬂ ﬂpoeKTI/IpOBLIJ'VlKa

NMpunoxeHue F: MotopHbin npusog MOE-E ans Tmax XT2-

XT4

ABTOMaTU4eCK/e BbIK/OHYATENM B NIUTOM Kopryce Tmax
XT2 n XT4 MOryT BbINOMHATL ANCTAHUMOHHbIE KOMaHAbI
CUCTEMbI QNCMNETYEPCKOro yrnpasneHus, ecnvm oHn obopy-
JOBaHbl MOTOPHbIM NprBogoMm MOE-E.

Puc. F.1. Cxema coeguHerunsi c MOE-E
Q

T TRy TN T N~ — ~~—— ~~— ~~—/—/

LononHuTenbHble KOHTaKTbl Q7 1 SY/3

OvcTaHuMoHHasa cucteMa ynpasneHuss OTApaBAseT Lud-
poBble curHasnbl (KOMaHabl Ha OTKJIIOYEHWE U BKIIIOYEHME)
Ha moaynb Ekip Com, KOTOpbIi NepenaeT Nx Ha ANEKTPOH-
Hbin npuBog, MOE-E. 3T1oT npmBop, npeobpasyeT undpo-
Bble CUrHasbl B CUIOBblE, HEO6X0AVMbIE A5 (DYHKLMOHMW-
poBaHUsi MOTOPHOMO MPMBOAA ANS OTKOYEHUA U BKIIO-
YeHNs1 aBTOMAaTMYeCKOro BblKYaTens. [ononHuTeNb-
Hble KOHTaKTbl Q/7 n SY/3 coobwatoT mopynto Ekip Com
JaHHble O COCTOSIHUW BbIKMIOYATENS (OTKIOYEH/BKITOYEH,
cpabotan). Takum obpasom, Ekip Com gonyckaet BbinoJs-
HeHVe KOMaHg, NOCTYnarLmX OT AUCTAHLUMOHHON cucTe-
Mbl YNpaBneHUsi, TONbKO B Cly4Yae Ux coBnaaeHns ¢ dak-
TUYECKMM COCTOSIHUEM aBTOMATUYECKOrO BbIK/OYATENSA
(Hanpumep, KOMaHZa Ha BKJHOYEHWE aBTOMAaTUHECKOro
BbIK/ilO4aTens nocne cpabaTbiBaHUsi He GyAET BbINONHe-
Ha).

1
1
Lo A . v
| YO1 X / Xws e w3>| wi
H — / ) +H)
| . XF1 XY Kl ycs Ki| +
. L / XF2 WK 2 e 24,—iB - 2 ':
JF3
| TI/L1 7 v XY W2 yco wzj . ®
| JF3 i |_"VAﬁ
| ™ |— 1—47»J = = S
g TI/L3 Q7 1 N(IRos?lgg)s
| Ekip E-LSIG |
VTN T T Ekip LSI |
| SRR RREE RERY Bttty Ekip LSIG N |
Ekip MLRIU i—|
1 SY/3 3
| KomaHgbl Ha |
b | OTKNloYeHMe/BKOYeH e,
| N /- cbpoc nocne |
/ cpabatbiBaHUA
{ Mpueog MOE-E | = / 1
| < |
| o/ |
| Ekip Com |
1 1

L v v v v

YO1: oTKIIOYaOLWMIA SNEKTPOMArH1T pacLenuTesnsi CBEPXTOKOB Ha 6a3e MyKponpoLeccopa

MpumeHeHne aBToMaTUYECKNX BbikNtovaTene Abb B ungpoBbIx cuctemax aBTomarmsaumm



AnekTpuyeckune xapakrepuctuku MOE-E: (gns Tmax XT2 n XT4)

HomuHanbHoe HanpsixeHue Un MepeMeHHbI ToK MepeMeHHbIN TOK
- 24 [B]
- 48-60 [B]
1104125 [B] 1104125 [B]
220250 [B] 220:250 [B]
3802440 [B] _
4804525 [B]

PaGouee HanpsixeHune

UMuH = 85%Un

Umakc = 110%Un

MoTpe6nsiemas MOWHOCTbL NpU NepekntoyeHun Ps

lMepemeHHbIn ToK

MepemeHHbIN TOK

<300 [BA]

<300 [BT]

MoTpebnsemasn mouwHocTb 6€3 NnepekntoyeHuii Pc

[MepemeHHbIn Tok

MepeMeHHbI ToK

<150 [BA]

< 150 [BT]

Pa6o4as yactoTa

50+60 [

Bpems nepekntoyeHui

oTkntoyveHne™: 1,5 [c]

BKAtoYeHme: < 0,1 [c]

cbpoc: 3 [c]

Cpok cnyx6bl

25 000 onepauun

MuHumanbHas ANUTENbHOCTb AIEKTPUYECKOWN KOMaHAbI

> 150 [mc]

(1)06u.|ee BpemMsa OT nepepadn nMmnynbca Ao OTKKYeHUs aBTOMaTU4eCKOoro BblKo4yaTens.

MpymeHeHne aBTOMaTMYeCKUX Bbikntodatenen Abb B uMdpoBbIxX cucTemax asTomaTnsaumm
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U]t
Vref = 20000 V
LLL/ IT->TT

PIf =4 kW
Qif = 2 kvar

M1

Vr2 =400V

Sn =50 kVA

2nd: LLLN/TN-S

Bkt Cepusa NpoeKTUPOBLLMKA

NMpunoxeHune G: BUT KOHTPONSA YETHOCTHU

BWT KOHTPOIS YETHOCTY - 3TO 6UT, BO6ABNSEMbIN B KOHLIE

KOLOBOW KOMOMHAUMK KaXXKaoro nepegasaemMoro Crmsona

ONs npefoTBpalleHns owmnbok npu npueme. Ecnn ans

KOHTPOJISt YETHOCTM BbIOPaH PEXNM «HET», TO OAHHbIA 6UT

NPUHUMAET 3HaA4YeHUA:

-1, ecnu nepegaBaeMblli CUMBOS COAEPXUT HEYeTHOEe
YNCNO eguHNLL,;

- 0, ecnu nepegaBaeMbiii CUMBOJT COOEPXXUT YETHOE YUCIO
eguHnL.

Takum o06pasom, B nepegasaeMoM CUMBOSIE  Bcerga

COOEPXKUTCS YETHOE YNCIO eANHNLL.

B cooTBeTCTBUM C ITUM NPaBUIOM, NMPUEMHUK [OOMKEH
noacynTaTb KONMYecTBO OWTOB, YCTaHOBMIEHHbIX B 1.
Ecnn pesynstat 6ygoeT He4eTHbIM, TO OH OygeT cunTaTb
NPUHATBIA CUMBOST OLLIMGOYHBIM 1 3anNPOCUT NepefaTink
OTNPaBnTb €ro eLle pas.

N HaobopoT, B pexume KOHTPOMA YETHOCTU «HEYET»,
OOMNONIHUTENbHBIA 6UT ycTaHasnueaetcsa B 1 unm 0 Tak,
4TO6bl B NepegaBaeMomM CUMBOJSIE Bceraa 6biio HeYeTHoe
KONMNYECTBO eAVHULL.

Pexum KOHTPOJIA HETHOCTN «4HeT»

3Hak ans nepegayn But koHTpONns

HYeTHOCTU

00111000 1

MepepaHHbIN 3HaK

001110001

Pexxum KOHTPONA YETHOCTU «He4eT»

3Hak ansa nepegayn BuT KOHTpOns

HYETHOCTU

00111000 0

MNepenaHHbIN 3HaK

001110000

YT106bI ABa YCTPONCTBA MO KOPPEKTHO O6MEHMBaTLCSA
OaHHBIMW, Y HUX JO/MKEH ObITb YCTAHOBMEH OOVMHAKOBbI
PEXUM KOHTPONSA YETHOCTMW.
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CTatbu O TEXHUYECKOM MPUMEHEHMM

QT1

CeneKTUBHOCTb aBTOMaTUYECKUX BbiKJloYaTenen
ABB B ceTsiX HU3KOro HanpsihXeHusi

QT2

BbiGop 3n1eKTpooGopyA0oBaHMs NPY NPOEKTUPOBAHUM
TpaHcopMaTOpHbIX NOACTAHLMUI B ceTsAX cpeaHero/
HU3KOro HanpshKeHus

QT3

Cucrtembl pacnpepeneHus aNeKTpo3Heprum, 3awmra
npun KOCBE€HHOM MNPUKOCHOBEHMUM UM 3awuTta OT
3aMblKaHNsA Ha 3eMJ10

QT4

MeTtoguyeckue peKomeHaauMm Mo BbIGOpy U
pasvelleHnI0 aBTOMaTU4YeCKUX BbIKNOYaTeNnen B
pacnpeaenutenbHbix ceTsx 0,4 KB 1 HU3KOBOJIbTHbIX
KOMIJIEKTHBIX YCTPOMCTBax

QTS

ABTOomaTunyeckue Bbikntodatenu ABb ansa npumeHe-
HWUIA HA NOCTOSAHHOM TOKe

QT6

Hn3KOBOsMBTHbIE KOMMIEKTHbIE YCTPONCTBA C 3awm-
TOW OT NEKTPUHECKON [yrn

Tpexdas3Hble aCMHXPOHHbIE ABUraTenu.
O6wume cBepgeHna n KoopauHauusa annaparos ABb

Koppekuusi KoaduumeHTa MOLLHOCTHN 7]
unsTpaUus rapMoHUK B 3IeKTPOYyCTaHOBKax

QT9

MpumeHeHne aBTOMaTU4eCKUX Bbikntodatenen ABb
B LcpoBbIX cMCTeMax aBToMaTU3auum

QT11

MeTtognyeckne pekomeHpauum no BbliGopy wu
pasmeleHn0 HU3KOBOJIbLTHOro o06opyaoBaHus B
HKY B cootBeTcTBUM CcO cTaHpapTom MIK 61439
yactb 1 nyactb 2

MpaBuna 1 oco6eHHOCTV NpUMEHEeHUsi aBTomMaTu-
YyecKux Bbiknoyatenen ABB B MOpCKUX U cygoBbix
3N1eKTPOoyCTaHOBKaxX
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Hawwu koopanHaThl

117997, MockBa,

yn. O6py4esa, 30/1, cTp. 2
Ten.: +7 (495) 777 2220
dakc: +7 (495) 777 2221

193029, CaHnkT-lNeTepbypr,
B.CmoneHckui np., 6

Ten.: +7 (812) 326 9915
dakc: +7 (812) 326 9916

400005, Bonrorpag

np. JleHnHa, 86

Ten.: +7 (8442) 243 700
dakc: +7 (8442) 243 700

394006, BopoHex,

yn. Ceobogpl, 73

Ten.: +7 (4732) 393 160
®dakc: +7 (4732) 393 170

620066, EkaTtepuHbypr,

yn. BapxoTckas, 1

Ten.: +7 (343) 369 0069

dakc: +7 (343) 369 0000

664033, IpKyTCK,

yn. JlepmoHTOBA, 257
Ten.: 47 (3952) 56 2200
dakc: +7 (3952) 56 2202

420061, KasaHb,

yn. H. Epwosa, 1a

Ten.: +7 (843) 570 6673
dakc: +7 (843) 570 66 74

350049, KpacHogap,

yn. KpacHbix [MaptnsdaH, 218
Ten.: +7 (861) 221 1673

dakc: +7 (861) 221 1610

660135, KpacHosipck,

¥Yn. BanetHas, 5, cTp. 1, og. 4-05
Ten.: +7 (3912) 298 121

dakc: +7 (3912) 298 122

Mo Bonpocam 3aka3a 06opynoBaHus obpallanTech K HawmM oduymuanbHbiM aucTpmbsioTopam: http://www.abb.ru/lowvoltage

603140, HuxHuin Hosropog,
MoTanbHbIn nep., 8

Ten.: +7 (831) 461 9102
®dakc: +7 (831) 461 9164

630073, HoBocnbumpck,
np. Kapna Mapkca, 47/2
Ten.: +7 (383) 346 5719
dakc: +7 (383) 315 4052

614077, NepMmb,

yn. Apkagusa langapa, 86
Ten.: +7 (3422) 111 191
dakc: +7 (3422) 111 192

344065, PoctoB-Ha-[1oHy,

yn. 50-netua PocTtcenbmaia, 1/52
Ten.: +7 (863) 203 7177

®dakc: +7 (863) 203 7177

443010, Camapa,

yn. KpacHoapwmernckas, 1
Ten.: +7 (846) 269 8047
dakc: +7 (846) 269 8046

354002, Couw,
KypopTHbIl NnpocnekT, 73
Ten.: +7 (8622) 625 048
dakc: +7 (8622) 625 602

450071, Yoha,

yn. Pa3aHckas, 10

Ten.: +7 (347) 232 3484
dakc: +7 (347) 232 3484

680030, XabapoBck,

yn. MocTeiwesa, g. 22a
Ten.: +7 (4212) 26 0374
dakc: +7 (4212) 26 0375

693000, KO>xHo-CaxanuHck,
yn. Kypunbckas, 38,

Ten.: +7 (4242) 497 155
dakc: +7 (4242) 497 155

Power and productivity

for a better world™
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