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Bsenerme 0630p

BbluncnuTenbHbIE CETU MOXHO KNaccuuLMpoBaTh Mo pa3mepam TeppUTOPUM, KOTOPYIO OHW NOKPLIBAIOT:

m WAN: [nobanbHas BblMMCTIUTENbHAS CETb.

m MAN: lopoackasi BbIMUCAUTENbHAS CETb.

m LAN: JlokanbHas BbluMcnuTenbHas cetb (JIBC).

CyuwecTsyioT JIBC aByx TUNoB:
O kopriopatueHble JIBC
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Bsenenne JlokanbHble BbIYMUCIUTENIbHbIE CETH

JloKkanbHble BbIYUCAUTENbHBIE CETU ObiNM CTAHAAPTU3NPOBaHbI Ha 0CHOBaHUN Mogenu OSI.

Onpeaenenne: 0S| (Open Systems Interconnection) - Moaesnb B3aMMOAENCTBUS OTKPbITBIX CUCTEM

Mogenb OSI BkntouaeT B cebsi CeMb YpOBHEIA:

Cemb ypoBHeii mogenu 0S| MpouasoacTeeHHble JIBC
MCTIONB3YIOT /INLLb TPU YPOBHS!

7 - YpoBeHb Npunoxexui T - YpoBeHb NPUIOXeHuii

6 - YpoBeHb npeacTaBneHmns

5 - CeaHcoBblit ypoBEHb

4 - TpaHCNOPTHbI YPOBEHD

3 - CeteBoit ypoBeHb

2 - KaHanbHblit ypoBeHb 2 - KaHanbHbli1 ypoBeHb

1 - dusmnyeckuit ypoBeHb 1 - Gusnyeckuii ypoBeHb

B HacTosilemM JoKymMeHTe nopo6HO ONMCaHbl XapakTEPUCTUKM CPebl NEPeaay AaHHbIX, MCMONb3YeMOit
nns 060pynoBaHus cuctembl Power Logic. BynyT paccMoTpeHbl crepytolume BONpoch!

M peann3aums Ha YpoBHE YCTPOCTB (ypoBeHb 1)

m npotokon Modbus, noanepxveaemblit 310t cpeaoii (COOTBETCTBYET YpoBHIO 2 Mogenn OSI).

B mage 3 paccmaTpuBaioTCst HEKOTOPbIE aCEKThl YPOBHS NpunoxeHnuii (BHeapeHue obopynosanus),
0fHaKo B 6OMbLLEN CTENEHN 3TOT YPOBEHb KACAETCS NPUKIA[HOM0 NPOrpaMMHOro 06eCreyeHus, 4To He
SIBNISIETCS TEMOIA JaHHOTO PYKOBOACTBA.

B oTHOLWeHUM ApyriX ypoBHeii:

M ypOBeHb 3 (CETEBON YPOBEHb) 0BECTIEUNBAET COEAMHEHME NOKANBHBIX BLIYUCTUTENbHBIX CETEI (YPOBHM
1,2u7).

M ypOBeHb 4 (TPAHCMOPTHbIA YPOBEHB) PelLaeT NpobieMbl, KOTOPbIE MOTYT BCTPETUTLCS Ha YPOBHE 3.

M YPOBHU 5 1 6 (CEaHCOBHI YPOBEHD 1 YPOBEHb NPEACTABNEHMS) CBSI3aHbI C ONEPALMOHHOI CUCTEMOIA.
OHM yNpaBASIOT CUHXPOHW3aLWMEN COOBLLEHMIA, NpUOpUTETaMHU, I3bIKOM, acriekTamy 6e30MacHoCTH, U ap.
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Bsenerne

MpeaynpexaeHue

Ecnu n3noxeHHble B HACTOALLEM PpykoBOACTBE pekOMeHaaLMn HeCOBMECTUMbI C MHCTPYKLUAMU Anga
KOHKPETHOr0 YCTPOMCTBA, HeobXx0MMO CefoBaTh 3TUM MHCTPYKLUUAM. Y70 KacaeTcs aneKTpOMarHUTHOM
COBMECTUMOCTH, NMPUOPUTET UMEIOT NpaBua TEXHUKU 6esonacHocTu.

M3-3a 6bICTPbIX M3MEHEHWIA B 061aCTV NPOMBILLNIEHHON 3NIEKTPOHUKW NPOGNEMbI 3eKTPOMArHATHOV
COBMECTUMOCTM YXe B0Nblue He MOTYT UrHOPUPOBATLCS. [Py COeAMHEHUN YCTPOIACTB (060PYnOBaHNS B
CETH, YCTPONCTB aBTOMATMYECKOrO YNPaBIEHWs!, YCTPOMCTB AUCTAHLMOHHOTO BBOAA-BLIBOAA U AAP. )
HEOOXOAMMO CNeauTb 3a TeM, YTOObI OHM BbINOMHSNM CBOU GYHKLMM [axe B CPene C
3NEKTPOMArHUTHBIMW BO3MYLLEEHVSIMU.

[MoaToMy fiaHHbIN JAOKYMEHT NpefHa3Ha4eH:

B COTPYAHMKAM UHXEHEPHO-TEXHUYECKWUX U KOHCTPYKTOPCKMX OTAENOB, 3aHUMAIOLLMMCS NNaHUPOBAHNEM
NPUMEHEHUS COEAUHNTENbHBIX Kabenei (BKNoyas BbIOOp KNEMMHUKOB, OnpeaeneHne aivHbl
NPOBOAHUKOB, BbIOOP TUMONOMM CETU U Ap.)

M TeM, KTO 3aHUMAETC BHeapeHneM ceT Modbus (faHbl pekoMeHaaumm no yCTaHoBKe
COeMHMTENbHLIX kKabeneii).

M CrleuuanmcTam-mHTerpaTopam, KOTopble JOMXHbI Y4UTbIBATbL BOMPOCH OpraHv3aLmi CBS3u Npu
peanusauym NPoeKToB ¢ NpuMeHeHuem uaaenmii komnatuu SCHNEIDER.

Schneider Electric
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PekomeHpaumm no npoknaake kabenei

0630p

OnpeneneHus u orpaHuyeHus

3a|.|.l,VITHOE 3a3eMsieHne nnun 3KBuUnoTeHuuaibHoe coeguHeHne
CxeMbl 3a3eMNEHNs CUCTEM ANEeKTPONnUTaHnA

</'-|BJ'IeHI/I9I, CBfA3aHHbIE C 3ﬂeKTp0MarHVITHOVI COBMECTUMOCTbIO

BbiGop ¢pu3nyeckoii cpenbl nepeaayn gaHHbIX
Pa3nuyHble Tunbl (DI/ISVIHBCKVIX cpen
IMpumep BbiGOPa Cpeabl nepeaayn

PeKOMeHAaI.IMM no peanu3auuu
YyBCTBUTENLHOCTL Pa3NyHbLIX TUMOB kabens
KOHCTPYKTMBHOE UCTONHEHME 3KPAHMPOBAHHOIO kabens
MoHTax kabeneit Mmexay aBymsi Lkadamu

3aknioyeHme
OCHOBHbIE npasuna

10
17
19

20
20
23

24
Pl
24
30

35
35
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Pexomerpaaumm
110 MPOKNaAKe Kabeneit

0630p

HacToswmin JOKyMEHT OnpeaensieT MUHMMAIbHbIE
TpeboBaHWs, KOTOPLIE HUKOUM 00Pa3oM He
3aMEHSIOT KOHKPETHBIE MHCTPYKLIAW Wi
CTaHOAPThI, NPUMEHMMBIE K PACCMATPUBAEMO
3NEKTPOYCTaHOBKE.

XoTsl B €BPONENCKIMX CTPaHax periameH-
TUPYETCS MCMOJIb30BaHIUE MapKMPOBKM
CE, oHa He rapaHTupyet akTuieckme

XapakTepUCTNKn KaKoii-11bo CMCTEMbI C TOYKM
3peHund SJ'IeKTDOMaFHVITHOﬁ COBMECTUMOCTW.

Onpepenexue: 3neKTPOMArHUTHas
coBMecTuMocTb (AMC) — cnocobHOCTb CUCTEMBI
U1 060pyL0BaHMs YHKLMOHMPOBATb B CBOEIA
3/IEKTPOMArHUTHOI CPefie C 3aAaHHbIM YPOBHEM
kayecTsa, He CO3/1aBas NPy 3TOM HEAOMYCTUMBIX
3N1IEKTPOMArHUTHBIX MOMEX JPYruM YCTPOCTBaM,
YHKUMOHMPYIOLLMM B 3TOi Xe cpefe.

OcHoBHast npoGsieMa, KoTopast MOXET BO3HUKHYTh
B C/ly4ae HecoOII0eHNS ATUX PEKOMEHIALWIA,
33K/TI04AETCA B MOBILLEHHOI YYBCTBUTESLHOCTY
YCTPOIACTB K 91IEKTPOMArHUTHBIM SBJIEHUAM.

Onpepenenuns u orpaHn4eHus

MpenocTtepexexune

BbiGOp KOMMOHEHTOB
JlonxHbI MCNONB30BATLCS TOMBKO KOMMOHEHTHI, COOTBETCTBYIOLME CTaHAapTam no IMC.

Mpoknaaka kaGeneit
[ing obecneyeHms oNTUMAbHOMO GYHKLMOHUPOBAHUS B KOHKPETHOI Cpefe A0MKHbI coB0aaThes psaa
npaBuJ, KACAIOLMXCS MPOKNAAKN COBANHUTENbHLIX Kabene.

MoHTax
Bceraa cnepyiite UHCTPYKUMSM UPMbI-U3rOTOBUTENS B OTHOLLEHUWN MOHTaXa, HE BHOCS M3MEHEHNIA B
KOHCTPYKLMIO M3penus.

BaxHoe 3ame4aHue: Peanu3aums onTMManbHOrO TEXHUYECKOrO PELLEHNs C CAMOr0 Hayana Bceraa
06X0AMTCS fiewesne, YeM ObICTpasi peanu3auns Kakoro-nmbo HavanbHOro BapuaHTa ¢ ero nocneaytowei
[0paboTKoiA.

Schneider Electric
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PexomeHzaLm 0030p (npononxerute)

110 MPOKNaAKe Kabenewt
3awuTHOoE 3a3eMIeHne NN 3KBUNOTEeHUUanbHoe

Onpepenenue: Cetb 3a3eMeHMs JOXHA: coeanHeHue
Il 0TBOAUTb TOKWN 3aMblKaHUS Ha KOpryc
000pY/10BaHMS 1 TOKW YTEYKM B 3EMJII0 3asemnenve
W OTBOAVTL CUH(A3HbIE TOKN BHELUHNX Kalerelt CoepvHeHIe Mexay CoBO0ii PAsNINYHbIX OTKPLITHIX MPOBOASLLMX YaCcTeil 0G0pYA0BAHNS 3a3EMASIOLLAMM
(B OCHOBHOM CMOBbIX 1 TEIEKOMMYHUKALIMOHHbIX) NPOBOAHMKAMM (3eneHbIM/xenTbiM uin PE) cO30aeT Lienb HU3KOrO CONPOTUBAEHNS HA HU3KWX YacTOTax.
B 3eMJI0. B pesynbTate 31010 06€CNEYMBAETCS BbIPABHUBAHME NOTEHLMANOB, UCKIIOHAIOLLEE MOSIBEHME

NOTEHLMANOB MEXAY ABYMS OTKPLITBIMM NPOBOASLLMMU YaCTAMM, ONACHbIX Ans Yenoseka (cebiwe 25 B

B OTBOAUTb TOKU MOJIHUIA B 3EMJTIO
nepemMeHHoro Toka uin 50 B nocTosHHOMO ToKa), €CM OH MPUKOCHETCS K HUM OJHOBPEMEHHO.

W YN0BNIETBOPSTL TpeGOBaHVIFIM obecreveHus 3a3semneHue yaoBneTsopseT Tpe6oBaHMIM oGecneyeHmns aneKTpo6e3onacHoCTH nioAei.
SﬂeKTp06630naCHOCTVI noaen (25 B nepemeHHoro [ing Kaxaoro 3faHMs Takas Lenb HU3KOTO CONPOTUBIEHUS COEAVHSETCS B OAHOM MECTE C 3eMneit
ToKa mnn 50 B NOCTOAHHOTO TOKA). (Hanpumep, C NOMOLLIbIO 333eMNAIOLLEr0 3NEKTPOAA, KOMbLA, CETKW 1 AP.) 1 N0 HEl 0TBOAATCS

BO3HMKAIOLME CUH(A3HBIE TOKM.

OpiHaKo Takoe COeAMHEHWE Pa3NIM4HbIX OTKPLITbIX NMPOBOASLLMX YacTelt 3a3eMNSIOLLMMY NPOBOAHNKAMU
He 06eCneyMBaeT 3KBUNOTEHLMANBHOCTM Ha BLICOKMX YacTOTax, KoTopasi Heobxoauma ans appeKTUBHOMN
3alLMTLI OT BO3LEHCTBUS 3NEKTPOMArHUTHBIX MOMEX, NOCKOJIbKY MONHOE conpoTuenexme PE-
NPOBOAHMKOB SIBNSIETCS CAMLLKOM 60nblumM (1 MKIH/M). [03TOMy 151 3aLMTLI BBICOKOYACTOTHBIX Lieneit
TpebyeTcs creuvanbHoe SKBUNOTEHLMANIBHOE COBAMHEHNE.

PaannyHble cxembl 3a3emieHus cuctem anektpocHatxenus (TT, TN, IT v ap.) BnsOT Ha 6@30MacHOCTb
NOAENA, HO Mo BAUSIKOT HA CTOWKOCTb 3N1EKTPO0OOPYLOBAHNS K BO3AENCTBII0 3NEKTPOMArHUTHbIX
oMex.

OpiHOBPEMEHHBII AOCTYN K 1BYM HE COEAMHEHHBIM MeXAY COBOii 3a3eMnuTensM npeacTasnser
0MAaCHOCTb W NMO3TOMY OHM [I0MXHbI ObITb COBAVHEHBI MEXAY COBOIA.
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PexomeHgaLm 0030p (npononxerue)
110 rpoksiazake Kkabene

YT06LI 0Becne nTs Ge3aBapuitHylo paboty SawwTHoe 3asemnetue
060opyaoBaHust M 6e30MacHOCTb JioAei, Bce
OTKPbITble NPOBOASLLME YAaCTU AOJIKHbI ObITb
COeAMHEHbI Mexay co60i 1 3a3eMieHbl Ans
BblpaBHWBAHUS NOTEHLNAIOB.

Sawwmra nogei

CucTema 3a3emneHusi 06ecrneymnBaeT:

W 3awmTy ntofel 0T NOPAXEHUS TOKOM.

W 33Ty OT 3/IEKTPOCTATUYECKMX Pa3PSOB.
W 3awWmTy OT TOKOB MOJTHUIA.

[

3awmTa oT ANEeKTPOCTATUYECKUX Pa3PAA0B

g

~ i

= . ——
— + | I—

==+ ——
T+

L 7/

3awumra oT yaapoB MONHUIA
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PexomeHpaaumm
110 MPOKNaAKe Kabenewt

0630[) (npoponxeHue)

Onpepnenetue: OTKpbiTas NPOBOASLLAA YacTb —
JocaraeMasl MeTaInyeckas YacTb, U30/IMpoBaHHas
OT TOKOBEYLUMX YacTei 060pyaoBaHmMs, HO KOTopas
MOXET C/ly4aitHO 0Ka3aTbCs MOJ, HAMPSIXEHNEM.

OTKpbITbIE NPOBOASLLME YACTM CIOCOOCTBYIOT
Hanexatuuei pabote cuctem, obecrneynBas
CTOMKOCTb K pasfMyHbIM nomexam. Haunyuyimii
cnocob rapaHTupoBaTh becnepeboiiHyio paboty
0060pyn0BaHMS B AMarna3oHe BbICOKMX YacToT
3aK/II04aETCS B BbIPABHWUBAHWM NOTEHLMANOB MEXAY
OTAENbHLIMY efuHMLamM1 060pyaoBaHus. Moatomy
BCE 000pYI0BaHWE 1 BCE AEKTPOHHbIE CUCTEMbI
JO0MKHbI ObITb COBAMHEHBI MeXAy Coboi (1au
3a3eMJIEHbI).

OKBMNOTEHLMaNbHOE CoeauHeHue

CoepauHeHe Mexay coboii BCeXx METANNMYECKMX YacTeii (KOHCTPYKLMiA 3naHus, Tpyb, kabenenpoBopioB,
060pya0BaHNS, 3aLMTHLIX 060/104€K 060PYA0BAHMS W Ap.) NPEACTABASET ANS BLICOKUX 4YacToT LieMb
HWU3KOTO COMPOTUBEHMS.

[locTuraemoe B pesysnbTare 3T0ro BbIPaBHUBAHME NOTEHLMANOB B CETU NMPOBOAALLMX YacTel
obecnednBaeT AdHEKTUBHYIO 3aLLMUTY OT ANEKTPOMArHUTHbIX NOMeX 6N1arofapsi CHUXEHMIO YPOBHS! BCEX
BbICOKQYACTOTHbIX HAMPSXEHNIA, KOTOPbIE MHAYe MOT/W Obl CYLLECTBOBATL MEX/Y CBA3aHHBIMM
eavH1LiaMn 060pya0BaHMS. ITO CNpaBeyIMBO ANS LMPOKOTO ANana3oHa YacTor.
OKBUNOTEHUMANbHOE COeAMHEHUE YI0BNIETBOPSET TPeOGOBaHNSM, Kacalowumcs
YHKLMOHMPOBaHUS.

MeTannmyeckume 4acTv JoXHbl ObITb COEAMHEHBI MEXAY COBO0I BUHTaMK, raitkamu 1 6ontamu wim
KOPOTKAMMU LLIMPOKAMM METANIMYECKUMM OMNETKAMM (CeyeHreM 25 MM2 1 anuHoii MeHee 30 M) unu
9KBUBANEHTHON METANINYECKON YacTbi0.

3auTHble PE-NPOBOAHNKM MMEIOT CAMLLKOM GOMbLLIOE CONPOTUBAEHUE A/isl TOF0, YTOObI NPUMEHSATLCA
1119 3KBUMOTEHLMANBHOTO COEAVHEHNS.

TeM He MeHee, CUCTEMA IKBUMOTEHLMANbHbIX COAMNHEHNI JOMXHA ObiTb 0093aTeNbHO 3a3eMAeHa.

CuHdasHbie TOKN

MockonbKy OTKpbITbIE NPOBOASILUME YACTH 06ECNEYMBAIOT ONOPHBIKA NOTEHLMAN ANS ANEKTPOHHOIO
060pyn0BaHmMs 1 06paTHbI KOHTYP ANs CMHGA3HBIX TOKOB, 060 TOK, NONafaIoLLMii Mo kabenio B
060pyz0BaHMe, U30IMPOBAHHOE OTHOCUTENBHO OTKPbITHIX MPOBOASILLIMX YaCTelA, BbIXOAUT YEPe3 Apyrue
kabenm.

Ecnv kauecTBO CUCTEMBI SKBUMOTEHLMATIbHBIX COEMHEHMIA HEYOBNETBOPUTENBLHOE, TO Kabesb, No
KOTOPOMY NPOTEKAET CUH(A3HBIN TOK, CO3AAET MOMEXM 1 BCEX APYrUX YCTPOIACTB. IddekTuBHOE
3KBUMOTEHLMANBHOE COEMHEHME CHXAET OMaCHOCTb 3TOTO BNEHMS.

O

B o1/m4me 0T 333eMAIEHNS, KOTOPOE NMPEAHA3HAYEHO ISl OTBOAA HN3KOYACTOTHBIX TOKOB KOPOTKOIO
3aMbIKaHus B 3eMJTI0, 4TOOI 00ECTIEYMTb NIEKTPOBE30NACHOCTb JIOAEH, CHCTEMA IKBUMOTEHLMATIbHBIX
coeamHeHui Mpu3Baxa 00eCneyuTb BLIDABHUBAHNE MTOTEHLMAIOB 000PYAO0BaHUS HA 04EHb BbICOKUX
4acToTax, B YaCTHOCTY HAZANIEXALLEE PYHKLMOHUPOBAHNE LUMPPOBOro 060PYA0BAHNS.

12
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Pexomerpaaumm
110 rpoksiazake Kkabene

0630[) (npoponxeHue)

AddekTnBHARA Nof3emMHas cucTeMa AOMKHA UMETb GOPMY CETKM:

B 151 HeOOMbLUMX Y4acTKoB (MeHee 10 M2) [OCTATOYHO NPOCTO 3arybuTh B 3EMII0 KOHTYP,
NPONOXEHHBII N0 NEPUMETPY y4acTKa,

B [1151 HOBbIX 3[1aHNI C 60MIbLLION NOLLA/LI0 MOBEPXHOCTU PEKOMEHYETCS YCTAHOBKA 3ar/ybneHHbIX
NPOBOAHUKOB B hOPME CETKM C pasmepom sueitkn 10 m.

M [151 y4aCTKOB C 000PYZ0BAHNEM, YYBCTBUTENBHBIM K 3NIEKTPOMArHATHBIM BO3MYLLEHUSIM, pasmep
S4eNKN He JOSKEH NMPEBbILLATL 2 M.

OnpepeneHune: KBUNOTEHLMANBHOE COEMHEHNE 0DPA3YETCs NyTEM COEAMHEHMS BCEX
METaIIMYECKNX KOHCTPYKLMIA 30aHuns (paM, nepui, TpybonpoBOAOB U Ap. )

O

C @u3nYecKovi TOYKY 3pEHUS BAXHEE 0DECTIEYUTD JIOKANIbHYIO SKBUMOTEHUMATLHOCTD 31aHNS, YeM
HN3KOE COMPOTUBIIEHNE (OTHOCUTENILHO YIaNEHHON 3eMH).

CaMbIMy 4yBCTBUTENbHLIMY SBNISIIOTCS TE JIMHUM, KOTOPbIE COEAUHSIIOT Pa3Hbie TUbl 000DY10BaHUS.
Y106b1 OrpaHN4MTL NPOTEKAHNE CUHDA3HBIX TOKOB B KADENISX, HE BbIXOASALLMX U3 30aHUS, HEOOX0AUMO
OrpaHNYNTh NEPENas HanpsSIXeHnii Mexzay COEAUHEHHbLIMU eAnHNLaM1 000DYA0BaHNS B Npeaenax
paccMaTpuBaeMoro y4acTka.

KOHTyp 3a3emJieHns 3aaHus 3asemnsiowas WuHa

Schneider Electric
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PexomeHzaLm 0030p (npononxerue)
110 rpoksIazke Kkabene

MpumMep cucTeMbl IKBUNOTEHLUMUANBHBIX COEANHEHUI 3AaHNS

ADDEKTUBHBIM PELLEHNEM SBNSIETCS COBAMHEHUE MEXY COO0I METaNIMYECKMX KOHCTPYKLWIA 3HaHus
CETKOIA C pa3MepoM Sueiiku 2x2 M.

MeTannuyeckue pambl LKapoB 1 NPONETOB JOMKHbI ObITb NPUCOEANHEHD! K NPUAEraioLmM
METaNIMYECKNM YacTsm (kabenenpoBogam, MallHam, pamam 1 ap.). CTaHaapTHOe UCTbITaHWe Ha
CTOKOCTb K 9NIEKTPOMArHUTHLIM BO3aeiicTBuaM (cTaHgapt FOCT P 51317.4.4-99

(M3K 61000-4-4-95)) ¢ ucnonb3oBaHWEM NOBTOPSIOLLMXCS! UMMYNLCOB NO3BONSIET OLICTPO OLEHUTH

3 PEKTBHOCTL 3a3eMeHNs (B YaCTHOCTM kabenenpoBo0B) OKOMO MECT BBOZA M MECT
NOACOEAMHEHMS 3KPaHA 9KPAHUPOBAHHLIX kabenen.

CTepxHeBoOi MONIHUEOTBOA,

BepTtukanbHas
MeTannyeckas

KOMI'IbIOTeprII/I 3an ceTka

Metannnyeckue

P él é}' pambl
== oL I
<3m <2M™

yd yd
ApmarypHbiii / /
CTepXeHb

P /////
AV

3arny6neHHbIA KOHTYP 3a3eMneHuns /\ Yrnosas Touka
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PexomeHaatiym
110 rpoksiazke Kabene

0630[) (npoponxeHue)

JIng kaHanoB nepeaayyn JaHHbIX MeXay 30aHUAMM
HACTOATENbHO PEKOMEHLYETCA NPUMEHSTh
OMTOBOJIOKOHHBIE CPE/Ibl, MO3BONAIOLME MONHOCTbIO
YCTPaHUTb NPOB/EMbI, CBA3AHHBIE C MAPA3UTHLIMM
KOHTYPaMU 3a3EMIIEHNS.

3awmra ot NPOHUKaHUS

CuHdasHble TOKM, NPOHUKAIOLLME CHAPYXU, JOXHbI YBOAUTLCS CUCTEMOI 3a3eMNIEHUs HA BBOZE B
3/1aHue 1S TOro, YToObl OrPaHNYMTL PA3HOCTb NOTEHLMANOB MEXAY eAvHULAMI 060pyA0BaHMS

Bce npoBoaswme kaHanbl (kabenu, NpoBoasiuye Tpy6bl, M30MPOBaHHLIE TPYObI, MO KOTOPbIM
TPaHCNOPTUPYIOTCS MPOBOASLUME XUAKOCTH, U fID.), BXOASLUME B 3AaHNE, AOMXHbI 3a3eMNSITHCS B MECTE
BBOJIA C MOMOLLbIO COBAMHEHMS, KOTOPOE AOMXHO ObiTb MaKCUMAbHO KOPOTKMM.

O

YcTaHoBUTL MOIHMEOTBOALI B MECTAX BBOAA B 34aHNE:

W Cunosbix kabeneri.

m Kabeneii cBs3n.

W CurHanbHbix kabeneit (4719 nepesayu JaHHbIX, CArHan0B TPEBOry, CArHa0B yrpaBeHusi JOCTYOM,
CUrHaNoB BUAEO HabMOAeHUs 1 AP.). MonHneoTBoAb! (BapnCTOPBI, PA3PSIAHNKNA C UCKDOBBIM
MPOMEXYTKOM Y Jip.) IPUCOCANHSIOTCS HEMOCPEACTBEHHO K «3EMJIe» PACTPEAENUTENILHOIO LUNTA MM K
3awumieHHomy 06opyaosanmio. CoesmHeHne MOIHUEOTBOAA NPOCTO C 3eMIIEN, a HE LLIMHOV 3a3eMIEHNs]
HeapGEKTUBHO.

[lo BO3MOXHOCTY YCTaHABIMBAVTE PACTPEAEUTENbHLIE LLNTHI, B KOTOPbIX PA3MELLAIOTCS YCTPOMCTBA
3aLUUTbI CUTOBBIX, CUrHA/IbHBIX LIeMes 1 Lenevi CBsi3un, PSAOM C LUMHOM 3a3eMJIEHNS.

9KpaHUPOBAHHbI
M30NMPYIOLLMIA
TpexdasHas TpaHchopmatop
anekTpuyeckas
CeTb
@ 01
A ™
@ Cunosoit
@ kabenb
. @ 03
3asemneHne
TpaHcdopmatopa
Hu3KkoBONbTHbIE
MO/HMEOTBOAbI
B BEPXHEil 4acTu cetu
@ 3awmTHbIA
NPOBOAHNK
3a3eMneHNE " mm—

—_— 3a3emneHne pacnpeaenuTensHoro wura
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PexomeHzaLm 0030p (npononxerute)
110 MPOKNaAKe Kabenewt

Mpumep cucTembl BbIpaBHUBAHMS NOTEHLMANOB AN U30JIMPOBAHHOIO

B npoMbiLLIEHHbIX Cpefiax ANEKTPOHHbIE
y4actka

YCTPOIACTBA 0GbIYHO PASMELLIAIOT Ha CreLabHbIX )

yHaCTKaX. Korna anektpoHHoe 060py0BaHI1e pasMeLLLaloT Ha YuacTke Nowaablo He 6onee 10 KB. M, uCnosb3yiite
CMCTEMY SKBUMOTEHLMANbHBIX COBIMHEHMIA C F4eiikaMin Pa3MEpOM 2-3 KB. M NyTEM COeMHEHMs
Pa3NNYHbIX METAIIMYECKUX KOHCTPYKLIMIA U LKadOB.

970 NO3BONSET HE YCTaHaB/IUBATb CETKY

BbIPaBHNBAHNS MOTEHLNAIOB ANl BCEro 34aHus:

Kabenenposog

W [apameTpbl M30AMPOBAHHBIX Y4ACTKOB
BbIOMPAIOTCA C Y4ETOM YCTAHOBKM 3NIEKTPOHHOIO
060pynoBaHKS.
m Kabenu, BbIXOAALME M3 TaKOro M30MPOBAHHOMO Obopyaosane |3
y4acTka K CEHCOPaM 1 UCTONHUTENbHBIM
MexaH13Mam, LOMXHbI BbITb TILATENBHO : Katian
3KPAHMPOBAHbI. —

| E—

| E—

I
— :]L; 2
u 7—I
LlnHa
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PexomeHpaiym
110 rpoksiazake Kkabene

0630[) (npoponxeHue)

Pa3nnyHble CXeMbl 3a3EMJIEHNS CUCTEM
3/IEKTPONUTAHNS SKBUBANIEHTHBI C TOYKM 3PEHNS
3neKTPOo6e30nacHoOCTY NI0AEH U Mano BANSIIOT Ha
xapakTepucTuku IMC.

Tem He MeHee, HeOOXOANMO Y4UTLIBATb
ONpeneneHHble NapaMeTPbl PasHbIX CXEM
333EMJIEHMS.

CxeMbl 3a3eMNEeHUSt CUCTEM 3/IEKTPONUTaAHUS

Cuctema TT

Ha 060MX KOHLIaX

9KpaH, CoeAMHEHHbIN

KoHTyp, cnocobHbIi
nornoLLaTh u3nyyaemble nons

I s

LI

O6patuTe BHUMaHWE Ha TO, YTO NEepeHanpPsIXeHNs MOryT ObiTb BbI3BaHbI OTAENbHLIMY 333EMASIOLMMM
3NeKTPOAAMM, MOTEHLMANLI KOTOPbIX MOFYT GbiTb PasHbIMK.

Cuctema TN-C

Mpotekanue GonbLumx

| PEN | |— BO3MYLLAIOLMX TOKOB

9KpaH, CoeAMHEHHbIN
Ha 060MX KOHLAX

Ecnu ucnonb3ayetcsa pacnpepenutensHas cetb TN-C, T0, HauMHas ¢ MecTa BBOAA B 3aHue,
HACTOSITENIbHO PEKOMEHAYETCS NPUMEHSTb cxemy TN-S.

Schneider Electric



PexomeHzaLm 0030p (npononxerute)
110 MPOKNaAKe Kabenewt

ucrema TN-
970 — nyylwas cucTemMa ¢ ToUKU 3peHust Cuctema S

obecneyenns IMC: .
I
W HM3Kast BEPOSTHOCTb NApasuUTHbIX KOHTYPOB va - 5
3a3eMJIeHNs (U3Ny4aeMblX Nonen). PE PE — saui

W TOK HE/ATPaNM He TEYET MO 3alLUTHOMY fIpoBoRHAK

MPOBOAHUKY (OTCYTCTBUE KOHLYKTUBHBIX
BO3MYLLEHWIA).

[JlomkHO BbITb YAENEHO BHUMaHWE 06ecneyeHnio
9KBUNOTEHLMANBHOCTH.

9KpaH, COeAMHEHHbIN
Ha 060MX KOHLAX

CucremaIT

3

KoHTYp, cnocobHbIi nornowars
13Ny4aembie nosis

OKpaH, COeAMHEHHbIN
Ha 060MX KOHLAX

° ~ ]

Mepeoe KOPOTKOE 3aMblkaHWe MOXET NPUBECTY K NOSBNEHMIO MEX(A3HOrO HANPSIXEHUS MeXAY GasHbIM
NPOBOAHWKOM W 3a3eMNeHNeM Kopryca 060pyn0BaHNS.

970 HELONYCTUMO ANS ANEKTPOHHBIX YCTPOICTB, KOTOPLIE MUTAIOTCS HENOCPEACTBEHHO (a3HbIM
HanpPsSXEHMEM W HE MOTYT BbAepXaTb MexX¢asHoe HanpsxeHue.

Mpumep: Hanpsxetue, BblaepX1BaeMoe GuabTpaMu paavonoMex MOLHbIX PEryIMpyeMblX NPUBOLOB.
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PexomeHgaLm 0030p (npononxerue)
110 rpoksiazake Kkabene

OCHOBHbIE NpoGiemb 06ecriedes MC CasiaHbl fBneHus, cBSI3aHHbIE C ANEKTPOMarHUTHOM COBMECTUMOCTbIO

C CUH(A3HLIMM BO3MYLLEHMAMN. BoaMyLLICHWS M UX NOGTEACTEMS

W He3aBucuUMO OT TMNa BO3MYLLEHUIA (KOHAYKTMBHBIE AW U3Ny4aEMbIE) UX MPUCYTCTBUE BbI3bIBAET

CuHasHble HanpsiXeHus 006YCNOBNEHbI: nosiBneHve B 000pyA0BaHNM CH(A3HbIX TOKOB, Bbi3bIBAOLLMX COOM B ero paboTe.
L L 3¢¢GKTOM. 5Ee?§:;ﬂmﬁ0ﬂ HeakpannpoBaHHble 9KpaHNPOBaHHbIE
M CBAI3bI0 Yepe3 CMHPa3HOe CONPOTUBNEHME. I _ xaGenm _ xabenu _
MOA BO3AEA-  1YcpoiicTeo 1 g YcTpoiicTeo 2 YeTpoiicTeo 3
B CBAI3bI0 MEXAY Kaﬁe”ﬂMM! Hanpumep 3a c4eT gmﬂem (v3onmpoBanHoe] | (u30nm1poBaHHoe) (u30n1poBaHHoe)
€MKOCTHBIX HaBOLIOK (NSt 3NEKTPUYECKUX Nonen) inth S A
UMW MHAYKTUBHBIX HABOAOK (A9 MArHUTHBIX NONENA) Curicpasnibiii —l—
TOK
Iuddepen-
umManbHoe
\ HanpsxeH1e \

MapaautHas CuHdasHoe |
€MKOCTb T Hanpsixexve T

PeweHus:

m [pyKpennsTb NPOBOAHMKM K 3a3eMJIEHHBIM NIOCKMM NOBEPXHOCTAM BO M36exaHue 06pa3osaHmus
NapasuTHbIX KOHTYPOB 3a3eMIEHUs

W Y6eauThCsi B TOM, 4TO BCE OTKPbITbIE NPOBOASLLME YACTM UMEIOT OAMHAKOBBIN NOTeHLMan, Gnarofaps
4eMy OrpaHN4MBaETCS NPOTEKAHWE BO3MYLLIAIOLLMX TOKOB.

W Pa3penstb NPOBOAHUKM Pa3NINYHbIX TUMOB A1 CHUXEHWUS BAUSIHWS HABOLOK.

W He 0cTaBnsTh HECOEAMHEHHBIX NPOBOAHMKOB BO M30€XaHWe aHTEHHbIX 3 dEKToB.
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PexomeHpaaumm
110 rpoksIazke Kkabene

Bbioop ¢pu3anyeckoii cpeppbl
nepepayn AaHHbIX

MoryT NPUMEHSTLCS TPY TUNA NPOBOAHMKOB:
B Metanaunyeckue napsl. B KoakcuanbHbli
kabenb. M ONTOBONOKOHHbI Ka6eb.

BuTble napbl C SKPaHUPYIOLLETA ONNETKOM
pekoMeHAyIoTCS Anis Beex kabeneii craHaapTa
RS485, npuMeHsIoLLMXCS AN COeAMHEHUS U3AENUIA
komnanum Schneider Electric.

Onpepenenne: CornacHo ctaHaapTy
IOCT P 51321.1-2000 (M3K 60439-1-92)
9KpaHMpoBaHe UCnob3yeTca Aig 3alnTbl
MPOBOAHMKOB MM 060PYAOBaHHS OT NOMEX,
BbI3BaHHbIX B YACTHOCTU 3JIEKTPOMArHUTHbLIM
U3ny4yeHnem apyrux npoBoAHMUKOB UK
000pynoBaHMs.

PaznuyHbie Tunbl GU3nyeckux cpep,

JlBa TMNa 3KpaHOB:

Tun Mpeumywiectea Hepocrtartku

®onbra [pocToTa ycTaHoBKM XpynkocTb.

CreneHb 3awmTbl oT BY nomex,
obecneyrBaemasl MeTanINYECKoi
$ONbrom, CHUXAETC npu
nedopmaumn kabens (pactaxenue,

Kpy4eHue u 1.4.)

Jlexta u3 ponbru

A— EC

MpoBoA Ans CoeaMHEHNS
3KpaHa C 3a3eMJIEHVEM

Onnetka 9ddekTnBHAS 3aLMTA OT ANEKTPO-
MarHuTHbIX NOMeX, 0CO6eHHO

Ha BbICOKX YaCTOTax.

MpocToTa M3roToBNEHMS.
[poyYHOCTD.

CoBMECTUMOCTb C pasbémamu

mini-DIN u Sub-D.

9ddeKTUBHOCTb 3KPAHMPOBAHHOTO
kabens 3aBucuT 0T BbIbOPa
3KpaHa v B Nepeyio o4epeab

OT TOr0, KaK OH UCMOMb3YeTCs.

AKpaHupytowas
onnetka

Mpumeuanue: Mpu yacToTax HECKO/bKO MerarepLl 1 Bbllle 3KPaHUPOBaHHbI kabenb ¢ OAMHApHOI
ONNETKON MOXET yBenuunTb 3awmty Ao 100 pa3 npu ycnosum, €Cn 3KpaH NOACOEANHEH NPaBUNIBHO.

KpaHUPOBaHHbIA kaGesb AOMKEH NPUMEHSTLCS, €CIIN HYXHO:

M OrPaHU4MTL BO3AENCTBUE BHELLUHUX BO3MYLLEHWIA, CIOCOBHBIX NOBAUSTH HA «HYBCTBUTENbHIM» KAGenb.
M BOCMPENsTCTBOBATL TOMY, 4T0Gbl IPOBOAHUK, SIBASAIOLMICS UCTOYHUKOM BO3MYLLEHMIA, CO3aaBan
noMexm [is cocenHux kabenei uim 060pyaoBaHus.

O

Huxe onucarbl TOLKO METANNYECKNE NAPbI, TOCKOMbKY B HACTOSILLEE BPEMS OHU YaLLe BCEro
MCIONb3YIOTCA /1S NEPenayy JaHHbIX.

[peumyiecTsa MeTanIM4eckux nap:

W Camas Hn3Kas LieHa B CPABHEHMM C LIeHaMu Ha BCE OCTa/IbHbIE cpesbl nepeaayn (okono 0,30 espo/m).
m [TpocTota B npUMeEHeHM.

W [TpocTsie v HEA0POIrvE COEANHEHMS.

OCHOBHbIE HEAOCTATKN:

W bornbiuioe 3atyxaHne curtana: npumepHo Yepe3 2000 M TpebyroTcs MOBTOPUTEIN CUTHATIOB.

W HenonyctuMble UCKaXeHNs CUrHAJIOB NPy BOMbLLIMX CKOPOCTSX NEPEAAYM AaHHBIX (CBBILLIE HECKOMbKUX
Mobut/c).

W Y3Kkag nonoca npomnyckaHus.

m [Ipobriema MexnapHbIx HABOAOK B kabene. Mcrosb30BaHne 3KPaHMPOBaHHOTO Kabessi MOXeT
YMEHBLUNTb 3TV HABOZKM.

CBOAHbIE XaPAKTEPUCTUK CPEJ Nepenady JaHHbIX:

Cpena Cropocts HBanvrocrs  Npumeyanns OpmeHTHp.
nepepayn CTOMMOCTb
AaHHbIX
OkpannpoBanHas  Cpeansisi: 100 k6ut/c 1 km [pocras ycraHoska 0,30-0,45 epo/m
BuTas napa Makc.: 500 kbut/c lpocToe coeaurexmne

Hu3Kkas noMexo3aLLmLLEHHOCTb
KoakcuanbHbiii Cpeanss: 1 Mbut/c 2,5 km [pocToe coeanHermne 0,60-1,20 eBpo/m
Kabesib Macxc.: 50 Méut/c Xopouasi noMexo3aLyniLeHHoCTb
(0aHOMOMOCHBIN) Bbicokue akcriyataumoHHsie

XapakTepuCTHKN
LinpokononocHwisi - Cpeansisi: 300 Mout/c - 10-50 km To xe camoe 0,6-1,20 eBpo/m
KoakcuanbHblif
Kabesb
OnToBonokoxHbii 1 [6uT/C > 10 km [onHas nomexocTosikocTb 4,50-6,00 espo/m
Kabesib Manoe ocnabnenve curnana

Llinpokas nonoca nponyckaxHns
[Moka eLye BbICOKas LeHa

NMpumeyanmne: MoxHo Takxe UCTIO/b30BaTb ANEKTPOMArHUTHbIE BOJHBI, 1S KOTOPBIX He TpebyeTcs
duanyeckoii cpeabl nepesayy CUrHasos.

20
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PexomeHgaLm BbiGop ¢pusnueckoit cpeabl
110 NMpoKyIazKe Kabenen nepeaayy AaHHbIX (nposonxenve)

OQ

OxBuBaneHTHas avar pamma:

>— LI
|\MM
: R
L
")) e —
c ©

E = lepeparumk

L = locnenosarenbHbii ApOCCENb

R = lNocneaosaresibHoOe CONMPOTHBEHNE

C = EmkocTb Mexzy nposogamu

G = [poBoAMMOCTb XapakTepu3yeT roTepu B U30SLUMM ((erye paccynTLIBAETCS, YEM NapasenbHoe
COnpoTUBNIEHNE)

Onpegenenne: BonHosoe conpotusexme (Z0) B oMax NpeacTaBaseT cO60# YrpOLIEHHYI0 MOAENb
npenctaeneHus kabens. OHO onpesenseTcs NS TeOPETUHECKOH MHbI BECKOHEYHOr0 Kabens, noatomy
HET HEOOX0AUMOCTY Y4UTBIBATb €r0 Pa3aesKy.

BonHOBOE CONPOTUBEHNE 3aBUCHT OT (UNYECKUX 1 INEKTPUYECKUX XaPAKTEPUCTUK MPOBOAHUKOB 1
MEHSIeTCA C YacTOTOM.

R+j*2* *f*L)

Zo = |[(RH2" TL)

° = |Gz o)

f - yactora

J — cumson gasbl (+90°)

Jns 00bI4HO MPUMEHSIEMbIX U30SMPYIOLNX MATEPUATIOB NAPAMETP G NPEHEOPEXUMO Masl 10 CPABHEHMIO
¢ 2*p*f*C.

AHaNorn4HbIM 06pa3oM Ha «Hu3Kkux» Yactorax (< 1MIu), R 3HaunTenbHo npesbilaet 2*p*f*L.

Takum 06pa3om, popmyna npuobpeTaeT Buj:

_ R
20 = |7z e

Ha Bbicokux yactorax (>1MIy):

Zo = lwnme 0BaTeNIbHO: Z0 = /i
(j*z* *f*c) ] ] L0 = C

B pe3ynbTare 370ro MOXHO MOCTPOUTb CREAYIOLLMI rpagviK:

[lnanasoH HU3KKUX 4acToT MepexopHas 30Ha  [luanasoH BbICOKMX 4acToT

- >t > >

10,000

=
o
<
£ 1000
2 | L
g Zo=[_R Zo & R+j2_l_ Zo= L
S i2 fc G+H2 | fC T
§ .

50

204

10.

10 100 1000 10K 100K 1M 10M 100M 1G

Yacrora, 'y

Schneider Electric ] Merlin Gerin _| 21



PexomeHzaLm Bbi6op ¢pusnueckon cpeppl
110 MPOK/azKe kabesev nepeayy AaHHbIX (npogonxetie)

ON

3aryxanme curHana B kabene B Ab/km:

W 970 — N10TepsI Ka4ecTBa CUrHaNa, BbIDAXEHHAs B CHUXEHUN €r0 aMyNTYbl.
W 3aBucuT 0T opmbl Kabens.

W MeHsieTcs o 4actote u JymHe.

Conpotusnexme Ha eanHnLy JnHbl B OM/M:

W 370 — CONMPOTUB/IEHNE NPOXOXAEHMIO [IOCTOSHHOIO TOKa (M [IEDEMEHHOIO TOKa HU3KOM YacToTbl).
W 33B1CHT OT CEYEeHUs NPOBOJA M MATEPUANa, U3 KOTOPOIO OH CAE/aH.

m MenseTcs 1o A/mHe 1 TeMneparype.

EmKkocTb MeXZy ABYMS IPOBOAHUKaMY B Nd/m:
W 370 — eMKOCTb, U3MEPEHHas MEXZY [IByMS DOBOJAMY OJHOV 1 TOV Xe napsl.
W 3aByCHT OT TUNA U TOJILLMHBI UCTIOTb3YEMOV U30NALNH.

CkopocTs nepeaaym B M/c:

W 370 — Bpems, KOTopoe TpebyeTcs CUrHasy AN PacrpOCTPAHEHUS M0 MPOBOAY U3 OBHOW TOYKU [0
APYroi.

W Ha HU3KuX 4acToTax (Mpu KOTOPbIX CKOPOCTb M3MEHEHUS HAMPSXEHNS 3HAYUTENIbHO MEHbLUE CKOPOCTU
nepesaym curHana) CkopocTb NEPeAayy CHUTaeTcs GECKOHEHON, T.e. nepesaya curxana nponcxoauT
MIHOBEHHO.

W 37a annpokcumaums HenpuMeHuMa Jiisl BbICOKUX YacToT.

Hagogkn mexay napamy npoBoaos B Ab:

= ="\
4y 4—/] l\-> 4y

[epekpécTHas HaBoaka Ha GnnxHem KoHue  [1epekpécTHas HaBoAKa Ha AanbHEM KOHLIE

OkennyaraumoHHas Temneparypa 8 ‘C

W 9KcryataumoHHas TeMneparypa AOMXHa y4uTbIBaTh:
O Temneparypy OKpyXaroLLesi cpesbl,

0 70, Kak Obl1 IPOJIOXEH AAHHBIV Kabesb,

O cOOCTBEHHBIN HArpeB Kabens,

O 6/m30CTb CUsI0BbIX Kabenesi n ap.
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PexomeHzaLm BbiGop ¢pu3nueckoit cpeabl
110 NMPOK/IazKe Kabesen nepeaayy AaHHbIX (nposonxenve)

Mpumep BbIGOpa Cpeabl nepesaun

O

m Bonxosoe conpotusnenue: 120 Om.

W 3aryxaxue B Kabesie: npy MUHUMA/IbHOM HAaNPsXeHnn Ha Bbixoze nepegatdmka 1,5 B
MUHUMAJIbHOE HANPSXEHNE HA BXOAE MPUEMHMKA AOMXHO cocTasnsTte 0,2 B:

O [loatomy 3atyxanue B kabene CoCTaBuT:

20 Log(Vout/Vin); Maxc. 3atyxanme = 17 b Ha 1200 m.

O Pacyet MakcuMasbHOM [UnHbI CETU:

Jmmna (B metpax) = 1000 x [1-(1- o/occ)]

o: 14 ab/km

0lC: 3aTyXaHue B MCrosb3yemMoM kabene (ab/km)

W ConpoTvnBEHNE HAa EANHNLY JUIMHBI: B DYKOBOACTBE 110 NpuMeHeHuto cTaHaapta EIA485
(TSB89) orosapusaercs, 4T0 MaKCUMaILHOE COMPOTUBAIEHNE HE JOMXHO npeBbiwats 390 OM (ang
YCI0BUY, ONPEAENEHHBIX B ITOM PYKOBOACTBE, M PACCMATPUBAEMON 3KCI/yaTaLMOHHOM
Temneparypel). O noaromy anmna (8 metpax) = 1000 x [1-(1-R/RI)]:

R: 0,325 Om/m

RI: conpoTtusreHne Ha eanHuLy JUMHbI MCTOb3YeMoro kabens (B Om/m).

W EMKOCTb MeXzy npoBOAHMKaMY.

O Bpems HapacTauus win 3aryxaums curnana Tr <0,3 Tui, rae Tui (eanHNYHbI MHTEPBAN BDEMEHN) =
1/Br (Br - ckopocTs nepenayu nHpopmauum B 604ax).

Bpems npoxoxaexns curnana coctasnset ot 10% A0 90% obiuesi amnantyasl curHana Vss (okono 2r,
rae T =Rl x Cl)

Moaromy CI < 0,3/(Br x Rl x 2).

W SkcnnyataumonHas temnepatypa: > 70°C (MakcumansHas Temneparypa OKDYXatoLes cpess!
B Kopryce).

MpumeHenne kaHana RS485 npu ckopocTu nepenaun aaHHbix 19200 Gopg,
no wuHe anuHoi 1000 m

m BonHosoe conpotuenenve: 120 Om.

m 3artyxaHue B kabene = 20 ab/km npu ckopocTu nepenayn 19200 6oa;

O annHa = 1000 x [1-(1-14/20)],

O MakcuManbHas aamHa = 700 m,

[ NOCKOJIbKY 3Ta [UIMHA MEHbLLE YKa3aHHOM AnuHbl WwitHbl 1000 M, TpebyeTcs kabenb ¢ MakcUMabHbIM
3aTyxaHuem 14 pb/km.

m ConpoTtuBneHue Ha eanHmLy anunbl: 0,213 Om/M (Mpu 3kcnnyaTaLMoHHOM Temneparype):
O pmHa = 1000 x [1-(1-0.325/0.213)],
O MakcuManbHas famHa = 1525 m.

B EMKOCTb Mexy NpOBOAHUKAMU:
00l < 0,3/ (19200 x 213 2),
o Cl < 36,6 HO, T.e. < 36.6 nd/m.

W JkcnnyaTaumoHHas Temneparypa: > 70°C.
PexomeHayemblii kabenb: kabenb mog. 9842 komnanum BELDEN anst npoMblLLneHHbIX ceTei,
1cnonbaytowwmx uHTepdeiic RS232/RS485.
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PexomeHpaaumm
110 rpoksIazke Kkabene

PexomeHpauum no peanu3auum

W [1pn MoHTaxe YCTPOCTB HeobxoanuMo Beeraa
CnenoBarb MHCTPYKLMSIM GUPMbI-M3rOTOBUTENS.
m Cxema npoknanku kabeneii onxHa Beerpna
BbIOMPATLCS C Y4eTOM Tononormu cetu. OHa
OT/IMYaeTCS A9 CeTeil Tna 38e3aa, KonbLo unm
wmHa. B niobom cnyyae Huxe U3NoXeHbl 06Lume
pekoMeHAaumMK, MpUMeHUMbIE K Nlo6oii Tononoruu
CEeTM U Niobomy TUNy NepefaBaeMoro CurHana.

m OIHOCTOPOHHEE COEAMHEHME 3KPaHA 3aLLMLLIET
OT HU3KOYACTOTHBIX TOKOB.

B /IByXCTOPOHHEE COEAMHEHME 3KpaHa 3almLIaeT
OT Hanbonee CUNbHLIX NOMeX, T.€. OT
BbICOKOYACTOTHbIX CUHA3HbIX Nomex. [oaTomy npu
COEOMHEHMM 3KPaHA TOJbKO C OAHOIN CTOPOHI
06ecneymBaeTcs 3aluTa Inilb oT
InddepeHumanbHbIX HU3KOYACTOTHBIX CUTHAOB, @
Ha BbICOKWX YacTOTax Takoe COEAVHEHME
0ka3blBaeTCs HeaPhEKTMBHBIM.

YyBCTBUTENILHOCTb Pa3/INYHbIX TUMOB Kabens

Tun Kabenb Tun curnana Xapaxrepuctnxu SMC
1 AHanoroseiif Llerm nutanns n n3amepenns ans YyscTBUTENBHBIE CUTHANBI
aHasoroBbixX 4aT4nkoB
2 Lingposoit n Lingpposbie Lenu n wnHb! AaHHbIX HyBCTBUTESIbHBIE CUTHATIB.
TenekoMmyHukal Co34al0T TaKkxe noMexu curHanam
LMOHHBIV cemevictea 1
3 Peneiitbii Llerm pene ¢ cyxumu KoHTakTamm Co3palot nomexu curHanam
C BO3MOXHbIM UCKDEHNEM cemeifcte 11n 2
4 CunoBoii Llenn nutanus n cunosble Lenm Ot curHanbl co3aalT nomexu

ﬂpnue'lalme: 3Kp3HMp053HHbIe Kabenu He SBSIoTCS HyBCTBUTEJIbHBIMU U HE CO3Aal0T BOSMyLL{eHMﬁ.

KOHCTpYKTMBHOE MCNOIHEHME 3KPaHUPOBaHHOIO Kabens

Kyaa cnepyet npucoeguHsaTbh 3KpaH?

m [pucoeuHute 00a KOHLIA BHELHEro 3KpaHa BCeX LMPPOBBLIX MK CUOBbIX kabenei k knemme
«3eMng» B MECTax BBOJA B 060DV.U.OBaHV|e.

m CoeavHeHne ToNbKO OAHOr0 KOHLA 3kpaHa MOXeT I'IOTpeﬁOBaTbCFI B HEKOTOPbLIX CNny4aax nuilb ang
HU3KOYPOBHEBBIX HU3KO4YACTOTHbLIX aHAIOr0BbIX KaHAJI0B.

O

B otnyme 0T 0BHOCTOPOHHUX COEAMHEHNH, COEANHEHNS IKPaHa Ha 000MX KOHLaX AaloT BO3MOXHOCTb
npoTeKars 110 3KPaHy HU3KOHacTOTHBIM TOKaM (13-3a HaNYms HaNPSIXeHWs MEXAY 3TUMU JByMsl
KOHLiaMM Win KOHTYPOM 3a3eMJIeHms). Ha pacrosnoxeHHOM BHYTPU nape npoBOAOB 3TOT TOK co3haeT
HEebO/bLIOE HAMPSXEHNe wm wym YacToToi 50 [,
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Pexomerpaaumm
110 rpoksiazake Kkabene

PexoMmeHaaLuMm N0 peann3awumm (npogonxerue)

APDEKTUBHOCTD 3aLUNTHI OT BbICOKOYACTOTHbIX
MOMEX HEMoCPEeACTBEHHO 3aBUCHT OT TOTO, KaK
COEeAVHeEHbI 3KpaHbl kabeneit. Ecin ang
COELMHEHUS MCMONb3YETCS PasfeNaHHbIA XryT uiu
JJIMHHBIA NPOBOL, TO 3GMEKTUBHOCTb 3aLUNTHI,
00€ecneynBaeMoii TakuM KpPaHOM, PE3K0 CHU3MTCS
Ha BbICOKMX YaCTOTaX.

Kak HyXXHO coeanHSATb aKpaH?

Haunyywwmm peluennem SBnsieTcs HaleXXHoe COeLMHEHNe 3KpaHa C kabenbHbIM BBOOM B CTEHKE
kopnyca (060104KM) NPy YCNOBMM, YTO 47151 NOAYYEHUS XOPOLLEro 3NIEKTPUYECKOrO KOHTaKTa Ha Kopnyce
B MECTE COEAMHEHNS yaanseTcs Kkpacka.

MoxHo Takxe ucnonb3oBatb U-06pasHbliil XOMYT, rapaHTUPYIOLLMIA, MO KpaiiHeii Mepe, KOHTAKT B
npepenax 180°.

HenpasunbHo Donyctumo

LLinHa 3a3emneHus

Haunyywmii Bapuant

— B—

‘_ OnopHasi NoTeHLManbHas NnockoCTb

Ecnu nnq 3a3emnenns akpaHa npy NPUCOEAVHEHNM K 3aXWUMY MOJ, BUHT HENb3s MCnonb3oBath U-
00pasHbIit XOMYT, NPOBOZ, 3a3eMIEHNSI JOMXEH ObITb Kak MOXHO KOPoYe. Takoro TMna CoeLuHeHUs
cnepyet nsberatb.

Konopka 3a3emnenus ¢ yanamu kpennenus u DIN-peiikoii

I | I
OO OO OO0
e OO OO
Lnna 3a3emnenus
HenpasunbHo [onyckaetcs ans oyeHb  MpasunbHO
KOPOTKWX NepemMblyex
Ecnu ncnonb3yetcsi pasbeMm, OH JOKEH v—‘&fﬁﬂ"—|
00ecrneynBarb Kpyrooii HEMPEPbIBHbIi = =
3ﬂeKTpMHeCKVIl71 KOHTaKT MeXay SKpaHOM kabens u
Pa3beM ¢ 3a3eMnsioLmmm
Koprycom 060pya0BaHus. S,
—ﬁ goooooo
L
KoHTakT mexay
060/104KamM1 3KpaHa
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PexomeHpaaumm
110 MPOKNaAKe Kabenewt

PekomeHaauMm nNo peann3awmm (npogonxenue)

9dheKTMBHOCTL CETEBOTO GULTPA HA BLICOKMX
4aCTOTax 3aBUCUT OT TOTO, HACKOJLKO NPaBUIIbHO
OH YCTaHOBJIEH.

Ucnonb3oBanne ¢punbTpoB

Mpu ycTaHoBKe GpuULTPa AOMKHBI COONIOAATLCS TPU NPaBUNa:

W YcTaHaBnmBanTe GpuibTP Ha METANIMYECKOM JIUCTE.

B [In9 CHUXEHMS NapasuTHbIX CBA3EI MexXay BXOLOM W BbIXOLOM NOABOAUTE BXOASLUME W BbIXOASLLME
kabenu ¢ Kaxaon CTOPOHbI GunbTpa.

W [Ing CHUXEHUS BO3AENCTBIUS U3NY4EHNS BXOAA Ha BbIXO, NPUKPENNSIATE BXOASLLME U BbIXOASLLME
kabenu K MeTanInyeckoMy JIcTy.

I
HenpasunbHo

=

HenpasunbHo

MpasunsHO
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Pexomerpaaumm
110 rpoksiazke Kabene

PexomeHaauMm No peanun3awmm (npogonxerue)

MpaBuno Net:
Bxogswume 1 BbixoasiLwe NPOBOAHWKM JOMXHbI
BCEraa 0CTaBaThCs BMECTE.

Mpaeuno Ne2:

[insi 0BecneyeHms 3almThl OT BbICOKOYACTOTHBIX
nomex Bce kabenu A0MXHbI ObiTb MPUKPENIEHb K
KOHCTPYKLMSIM CUCTEMbI 3KBUMOTEHLMANbHBIX
COEAVHEHWIA.

MpaBuno Ne3:

Tonbko napbl, NepeaatoLLmMe aHanoroBbIe,
LUMPPOBLIE UM TENEKOMMYHUKALIMOHHbIE CUTHAbI,
MOTYT MPOKNAALIBATLCS BMJIOTHYIO APYT K APYry B
O[IHOVA CBSI3KE MW B OAHOIA Fpynne.

OcHOBHbIe NpaBuna NpokKnaaku kaéenei

] MCHOHbSyI?ITe napsl NPOBOAOB ANs LMPOBLIX U aHANOrOBbIX CUTHAMOB.

CoGniogaiiTe 0CTOPOXHOCTb MPU MOHTaXe BHYTPU LukachoB kabenbHo! NPOBOAKY, B KOTOPOi
MCMONb3YIOTCS OTAENbHLIE NPOBOAHMKM. MapkupyiiTe NpoBoAa N0 TUNaM CUrHana unm
napam.

CneumanbHbiit cnyllaﬁ: 3ﬂeKTponpoaop,Ka JINHWIA @BAPUIAHOTO OTKIIOYEHUS 1 CUTHANN3ALMM HUKOrAa
He JOMXHA OCYLLECTBASTLCS C UCMONb30BAHUEM OMHAPHBLIX NPOBOAOB — BCErAAa UCNOAb3yiATe Naphbl
npoBoAos.

m [TpuMeHsiiTe 3KpaHMPOBaHHbIE kKaGenu uin kaGenu ¢ ABOMHLIM SKPaHOM.

W /icnonb3oBatue NpoBOASLLMX KabeNbHbIX kaHanos 06ecneynBaeT B GOMbLIMHCTBE ClyYaes
NpUeMNEMbIA YPOBEHb 3aLLMTHI. YOBANTECH B TOM, YTO COBAMHUTENbHbIE KAGENM 1S UCTIONb30BAHMS
BHYTPU 1 MEXAY 3AaHUSMM COEAMHEHbI C CUCTEMON SKBUMOTEHLIMAIbHBIX COBMHEHMI (NOCPEACTBOM
KOPOTKOr0 3a3eMSIOLLEro kaGens uim kabenbHoro kaHana).

W PerynspHo npuKpennisiTe BCe COBANHUTENbHbIE KAGENM K METAIINYECKMM IUCTaM BHYTPU LWKadOB 1
MaLLIKH.

O

Jna obecrneyvenns Haanexallesi 3alumnTel JOMKHO COOMOAaTbCs cliegyrouiee COOTHOLLIEeHHe.

PaccTosiHne mexzay kabenammn
Pagmyc camoro 6osbiuoro kabens

>5

@ @ d/R>5
) © ©

©

KaGenb, co3patoLumin nomexu CurHanbHbli kabenb

W Pa3melLaite CUNOoBbIE, PENeiHbIe LENK 1 LENW perynupyembix NPpUBOAO0B OTAENbHO OT aHANO0roBbIX,
LMPPOBbLIX 1 TENEKOMMYHMKALIMOHHBIX Nap.
m [Inq cunoBbix kabeneii Mcnonb3ayiiTe creumanbHblii KaHan BHYTPY LWKadOB.

Mpu MOHTaXe perynupyembix NPUBOAOB OTAENSINTE CUOBLIE Kabenn oT kabenei nepefayu
[JaHHBIX.

Schneider Electric
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Pexomeraauym PexomeHpauum no peanu3awumm (npogonxeve)
110 MPOKNaAKe Kabenewt

m ECnv AN nepe/iayy aHanoroBbIX 1 LMGPOBLIX CUTHAMIOB UICMIONL3YETCS OMH U TOT Xe PasbeM,
Mpaeuno Ne4: paspensiite ux napoi koHTaxtos 0 B.
O.UMH pa3beM He JO/KEH UCMOJIb30BATLCA 1A

pa3HbIX TUMOB COEAMHEHNI (KDOME CUNOBBIX U
penemnHbIX Leneit).

oF - m [pu cobntofeHnm npasuia 5 MOXET BbiTb 06ecneyeHo NPUMEPHO 5-KpaTHoe ycuieHue 3almTbl Ha
Mpasuno Ne5: BbICOKX 4acToTax.
Bce cB060HbIE NPOBOAHMKM KAabens JOMXHbI ObiTh
MPMCOEAMHEHbI K KOPMYCY LACCU Ha 060MX KOHLAX

(3a MCKI04EeHEM aHaoroBbIX kabeneit).

m Cunosble BbIXOAbI PErynnpyembix NPUBOLOB A0MKHbI 0653aTeNbHO SKPAHMPOBATLCS MW OCHALLATHES
dunbTpamu.

Mpaeuno Ne6:
Mpym Ucnonb3oBaHUM CETEBbIX GUILTPOB
3KpaHUPOBaHME CUNOBLIX kabenei He Tpebyetcs.

MoHTax kabenei B wkadax
BHyTpeHHWe neperoposku B Kopnycax (Lkadax) 0 § abene ba
MPUBOAST K YCUMEHMIO SNEKTPOMArHUTHBIX MOMEX YcTpoiicTea LydpoBOro ynpaeneHus, peryampyemMble NpyBozb! U NPOrpaMM1pyeMble KOHTPONEPHI
MOryT ObiTb Pa3MeLLEHbl B OAHOM LKAy, eciu:
W Perynupyemble NpuBOAbI OCHALLLEHbI 3KPaHUPOBAHHBIMM Kabensmu.
m CobnioaeHbl Bce NpuBe/eHHbIE Bbllle PEKOMEHAALMM MO Npoknaake kabenei.

PekomeHpauuu:

m Vcnonbayiite Wwkad B kauecTse knetku Oapapnes.

m OrpaHnyuBaiiTe KONMYECTBO U pa3Mepbl OTBEPCTUIA B MaHeNsiX wkada.

W VI36eraiiTe yCTaHOBKY B LUKady BHYTPEHHUX NEPErOPOLOK, NOCKOMbKY 3TO MOBLILLIAET YPOBEHDL
3/1IEKTPOMArHUTHBIX NOMEX.

u [pukpennsiiTe yCTPOIACTBA K IMCTAM, U3rOTOBNEHHBIM M3 HEU30IMPOBAHHLIX MaTEPUANOB U
BbINOMHSIOLMM dYHKLIMW NaHEeNen 3a3eMeHus.

m Pa3meluaiite BCce 000pyn0BaHMe Ha peLleTKe B 3afHel YacTu Lwkada.

Onpepenenue: Knetka Papazes npencrasnseT coboii NpoBopsLLYyIo 060/104Ky C MAEANbHO
COEAVHEHHLIMM CTEHKaMM.

Mpumeyanue: Bce kpenneHns AOMKHbI
00ecneynBaThb 3EKTPUHECKMIA KOHTAKT, YTO SKBUNOTEHUMANbHAS CeTKa:

DIN-peiika + 3a3emnenue wkada
TpebyeT yaaneHus Kpacku.

nmal oo
o o

, YcTaHoBka

C 3NEKTPUYECKUM
KOHTAaKTOM (KpblibyaTas
o e waiba)
o (e}
Rl 1
O O |
! ]
[ ]
O O |
' 11
[ ) (! (@]
| ] 171
3awWwumTHBIE MPOBOAHMKM LLInHa 3a3emnenus
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Pexomeraauym PekomeHpauum no peannsaumm (npononxerne)
110 rpoksiazke Kabene

SawmTa BHYTPM WKada unu HeGOoNbLLOKH MaLIUHBI
Hannuve B wkadax 1 MalmHax HECKOMbKMX 1 yTp ¢
| | anerﬂﬂﬂﬁTe Bce kabenu K 9KBUNOTEHLMANIbHLIM KOHCTPYKLMAM.

KOHCprKLI,VIVI CUCTEMbI BbipaBHMBAHUS MOTEHLAN0B

B B wkadax MOryT NpuMeHsITLCS NNACTUKOBbIE KaBeNbHbIE KaHasbl, €CAIM OHW YCTAHOBNEHbI HA
0o0ecreymBaeT MakCUMasbHYIO 3allinTy. 0 sazHet peweTke,

O wm DIN-peitkax, COeaMHEHHbIX C 3a3eMIieHneM Lukada.

LUkadbl COCTOAT U3 Pa3NNYHBIX YaCTEN, COEAMHIEMbIX BUHTAMU, NETNSIMUA UK CBAPKONA.

Bonbluoe KonnyecTeo 0TBEPCTMIA B NaHENsX Wwkada YMEHbLUaeT HenpepbIBHBIA 3NEKTPUYECKUIA KOHTAKT.
[Ina 3KpaHMPOBaHMS 3TUX OTBEPCTUI pa3meLLaiiTe kabenbHble BBOALI 0KOMO MECT CTblKa YacTeit wkada
WNN COEAVHSIATE UX ONNETKOI 3a3eMNEHMS.

Onnetka
3a3eMneHns

Xomyt

HenpasunbHo
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PexomeHpaaumm
110 MPOKNaAKe Kabenewt

PekomeHaauMm nNo peann3awmm (npogonxenue)

BonbLumMHCTBO Npo6/iemM HA 06bEKTE 00YCI0BNEHbI
MPOBOAVMOCTHIO.

Bce coeavHeHus NpOBOAOB BHe LiKada
A WU MALLMHBI JOJXKHBI ObITb 3ALLMLLEHBI.

Kaxapid wkad unm kaxaas MawmHa
LOMKHBI ObITb OCHALLEHB! LUMHOI 3a3EMIEHNS NN
OMOPHOM NOTEHLMANBLHON MOCKOCTbIO, K KOTOPOIA

NnoAcoeaunHAIOTCA BCe 3KPaHMPOBAHHLIE kabenm u
CUCTEMBI 3aLLMTLI MPOBOAHbIX JINHUIA.

Onpepenenne: OnopHas NoTeHUMaNbHas
MOCKOCTb.

MoHTax kaGeneii mexay AByMs LKapaMm

3awura kabeneit BHe 000pyA0BaHMNS

OnopHO NOTEHLMANBHOIA NNIOCKOCTbIO MOXET ObiTb 07HA N3 METAIMYECKMX CTEHOK LuKada uin ero
DIN-peweTka. Takas N1OCKOCTb BCErAa NPUCOEAUHSETCS K SKBUMOTEHLMAIBHON CETKE 3TOro Wkada uim
3TOW MALLMHBI UK Xe K 3KBUMOTEHLMANBHON CETKE SKBUMOTEHLIMANBHOTO U30/IMPOBAHHOMO Y4acTKa.

[ins nnacTukoBbix WkadoB (KOTOPbe HE PEKOMEHAYETCS MPUMEHSTL) ucnonbayiTe DIN-peiiky unm
KOJOAIKY 3a3eMJIEHNS.

5@

[ I

| — 5
OnopHat ——— LvHa ]: \
noTeHumManbHas NAockoCTb 3a3emneHus
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PexomeHaatiym
110 rpoksiazke Kabene

PexomeHaauMm No peanun3awmm (npogonxerue)

[ns wkados, pacnonoXeHHbIX BIIOTHYIO APYr K
JPYry, BOJKHbI ObITb NPESYCMOTPEHSI
3KBUMOTEHLMATbHBIE COEAVNHEHMS.

KabenbHble kaHasbl AOMKHbI MCMONb30BATLCS A1
9KBMMOTEHLMANbHBIX COEAUHEHWIA.

Pa3meluenme WwKadoB BNAOTHYIO APYr K ApYry

Korzia 060pynoBaH1e pa3MeLLaeTcsi B HECKOMbKUX Lukadax, PacnoNoXeHHbIX BNIOTHYIO APYT K Apyry,
DOMXHbI COBMIORATLCS CELytoLMe NpaBuna:

m CoeauHsiiiTe Wkadbl APYr ¢ APYroM, 4T0Obl CO3AaBaTh U30MPOBAHHBIE YHACTKM.

m ObecneunBaiite SKBUNOTEHLMANBHOE COeAMHEHME LKkadOoB, NPX 3TOM, MO KpaiiHei Mepe, aBa
KOHTaKTa JJ0MXHbI ObITb NPESYCMOTPEHBI BHU3Y U BBEPXY.

m Takoe CoeanHEHNe LOMXHO BbIMOAHEHO C MOMOLLbIO:

O MeJHbIX NPYTKOB,

O UM LUMPOKMX KOPOTKMX TOHKMX METAIINYECKMX NAACTMHOK,

O UAN NYKEHOI ONNETKM.

m [Insg co3aanmns aGPEeKTUBHOI 3KBUNOTEHLMANBHOI CETKM MCMONb3YiATe NPoBOASLLME GanbLUNONDI.
m [Inq obecneyeHnst aNeKTPUYECKOr0 KOHTAKTa YAansgiATe Kpacky W UCMONb3yiTe KPbibyaThie Laiibbl.

9KBUNOTEHLMANBHOE
COeMMHEeHe
He 6onee 50 cM
—IT]
— —

— | — =

I | —

[ | — —

O

[lonepeyHoe ceveHne NPOBOAHNKOB SKBUMOTEHLMATbHBIX COEAUHEHUI HE UMEET 3HAYEHNs; UMEET
3Ha4EHNe TOJIbKO X JUMHA: OHU HE JOMXHbI ObiTb inHHee 50 cm.

Ucnonb3oBaHue KaGenbHbIX KaHaNOB

KabenbHble kaHabl C BHELLHEl CTOPOHbI LIKAaOB JOMKHBI U3rOTOBAATLCS U3 METANNA, ECAN OHU
AJIMHHEE TPEX MeTPOB.

[Ling obecneyeHus HENPEepPLIBHOrO 3/1EKTPUHECKOro KOHTAKTa KabenbHbIA KaHan JONXEH ObiTh
NPUCOEAUHEH K OTKPLITHIM NOBOAALLMM HaCTSM LUKAdOB MW MALLMH C NOMOLLBIO HAKNALOK MW TOHKWUX
MeTann4ecknx nnaCcTUHOK.

¢¢¢ Q%g
552
2 2

Z

()

OG

Ecnu ucnonb3yeTcsa oauH KkabenbHbIA KaHan, ero [IMHA He JOMXHA NpeBbILLATh 30 m.
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PexomeHpaaumm
110 rpoksIazke Kkabene

PekomeHaaumMm nNo peanu3awmm (npogonxerve)

W Pa3melaiite HeaKpaHUpPOBaHHbIE kabenu B yrnax kabenbHbIX OTKOB.

Cwnosas Lenb unm uenb
YNPaBEHusi PeryupyembiM

npuBoaoM HeakpaHupoBaHHbIi
undpoBoii kabenb
Peneibii kaGen HeakpaHupoBaHHbIi

OKpaHMpPOBaHHbIN aHanoroBblii kabenb

undposoit kabens 9KpaHUPOBAHHbIiA
aHanoro.blit kabenb

o Y106LI HE [onycTuTb COBMECTHOE pa3MeLleHne HeCOBMECTUMBIX kabeneit, I/ICI'IOﬂbSyVITe
BEPTUKa/IbHbIE NEPErOPOAKK.

W YcTaHoBUTE MEeTaININ4eCKyI0 KPbILLKY Ha NoJioBUHE kabenbHoro kaHana, B KOTOPO¥A pa3MeLLaloTcs
CUrHaNbHbIE Kabenu.

Mpumeyanne: YCTaHOBKa METaNIN4YECKON KPbILLKKM MO BCEW LINPUHE kabenbHOro kaHana He ynyqwmr
XapaKTepUCTUKM 3NEKTPOMArHUTHON COBMECTUMOCTU.

O

[TnanupyviTe BO3MOXHbIE U3MEHEHUS B CBOEV SNIEKTPOYCTaHOBKE 3apaHee.

OKBMBANIEHTHO

OKBMBANIEHTHO

9 dekTMBHOCTL

Onpenenenve: [1ns kKaxaos ceTv nepesayy AaHHbIX CEAYET COOMOAaTE MAKCUMATIbHYIO [UTMHY
Ha4asbHOro cermeHTa (6e3 noBTopuTens). 31a AmMHa 3aBUCUT OT CKOPOCTY epesayy aHHbIX 1o CeTH n
Pa3MepoB UCIONb3YEMOro Kabers.

MakcumanbHasi fmHa, yka3biBaemasi B JOKYMEHTAUUN HA N3LENNE, MOXET ObiTb JOCTATHYTA TOLKO B
TOM CJ1y4ae, e/ yCrIoBUS IKCIyaTauum NEKTPOYCTaHOBKM yA0BNETBOPSIOT TpeboBaHnsm IMC
(kabesn POJIoXeHbl B META/IINYECKMX KADEEnpoBoAax ¢ 06ECeYEHNEeM HEMPEPLIBHOMO
3NIEKTPUYECKOrO KOHTAKTA MEX/Y CEeKLMMY KabenenpoBoAa, NoACOEANHEHHOIO K SKBUMOTEHLMAIbHOM
CETKE 1 3a3EMJIEHNIO).

0npe,qeﬂeHMe: Heobxogumo onpeaemnTb N MakCUMallbHyr0 TeOPETUHECKYIO A/INHY C TOYKU 3PEHNs
obecneyeHus anek TPOMarHUTHON COBMECTUMOCTH. 3ro or; paHnyeHne aBJSeTcAa YNCTO TeOPETUHECKUM,
110CKOJIbKY 31a BTOPas A/inHa 00b14HO 00/bLLIE nepBo. OHa ucronb3yetca s ontumn3almm yCﬂOBMﬂ
JJIEKTPOYCTaHOBKU U [JO/IXHA cobnoaatecs Hapsay ¢ rnepBbiM OrpaHn4eHnem.

370 TaKkxXe 0THOCHTCS K y4acTKy cetv 6e3 oBTOpUTes.

Teopetnyeckas gnmnHa ans obecnedenns IMC coctasnser B cpeaHem 1200 M, HO MOXET BapbUpOBaTLCS
B 3aBUCUMOCTY OT TUNa CETU Nepesayy JaHHbIX:

m 2000 m — ans ceteii FIP (npu ckopoctn nepegaym 1 Mbut/c) n Unitelway.

m 1000 m — gng cetu Modbus Plus v ans TpexxuibHoro kabens Ethway npw yposre motyHoctn 50 BT.

m 700 M — ang cetu Mapway.

400 M — ang cuctemsl BusX npu ncnosnb308aHnm nporpammmpyembix KoHTponepos PREMIUM.

AHanornyHbIM 06pa3oM, Koraa 1Sl CUI0BbIX U CUrHATIbHbIX Kabesei ncrnonb3yeTcs oAuH kabenenposos,
0TCYTCTBUE METANINYECKUX IEPErOPOLOK UM METASIMYECKOH KDBILLKY HA YaCTV JI0TKA, UCI0/b3YEeMOro
L1l CUTHASIbHBIX Kabeses, yIUTbIBAETCS KOS(PULMEHTOM.
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PexomeHaatiym
110 rpoksiazke Kabene

PexomeHaauMm No peanun3awmm (npogonxerue)

KabenenpoBop, NOBbLILLIAET CTENEHb 3aLUWThI B
nmana3oHe yactot ot 1 My, go 100 MIu
npumepHo B 50 pas.

O

Bcsiknii pa3, korga 04HO ux 3TuX TDEX YCI0BWIA HE BbIMOSHIETCS MNONHOCTBIO, uanyeckas ymHa
kabenenpoBoaa I0NXHa KOPPEKTUPOBATLCS K03pPuLmeHTom cobmoneHmns Tpebosarmii IMC. Takne
KO3QOUUMEHTBI OTPAXAIOT CHUXEHNE YPOBHS 3aluuThl. [TonyyeHHas B pesynibTate AonycTuMas AnHa
KkabenernpoBoga OyaeT MeHbLLUe pacyeTHOM [nHbl As obecneyeHns IMC.

Mpumepsbl Apyrux cuctem ocnabnexns nomex

OQ

B cnyqasix, KOrja Hefb3s UCTOb30BaTh KabeNenpoBos U3 TOHKONMCTOBOTO METasIIa, MOXHO NPUMEHNTD
Apyrve cpeacTea AN 00ecneyeHus HeMpePLIBHOM ANEKTPUYECKOTO KOHTAKTA:

W /ICronib30BaHNe MPOBOJIOYHbIX KAOE/bHBIX IOTKOB.

3T KapKacHble JIOTKW, N3rOTOB/IEHHBIE U3 CBaPHOM MPOBOJIOYHON apMaTypbl, MEHEE 3PHEKTUBHBI U
yacto bonee ioporve, 4em kabenenpoBosbl 13 IMCTOBOr0 METAIA.

Koadduument sawmrsl = 5

KoadpduumeHT sawmtsl = 10

W /ICrI0/1b30BaHue COMyTCTBYIOLIErO Kabess.
ConyrcTsytoLmii Kabeslb MOXET UCI0NMb30BATLCS B CIlyHasX, KOrAa APYrve TEXHNHECKUE PeLLIeHNs
HEBO3MOXHbI.

KoadppuumeHt 3awmtsl = 5
ConyTcTaytowwmii kabenb

Schneider Electric
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Pexomexaaum
110 MPoKnaaKke Kkabenei

PekomeHaaumMm nNo peanu3awmm (npogonxerve)

Konnyecteo owmnboK ang MmeasieHHOi NUHNUK CBS3U:

O

[epenaya 41222 bavitos npu ckopoctv nepeaayu 4800 6oa. Tect no cTaHaapty
[OCT P 51317.4.4-99 (M3K 61000-4-4-95). 15-napHeiii kpaHnpoBaHHbIi Kabesb.

%) E Mepefaya HEBO3MOXHA
77]” Oumbkm | Octaroski | Mpogomxur.
13 110 1352¢
8 86 1225¢
0 0 160 ¢
= 0 0 160
i 5

KabenenpoBog 6e3 KpbiLLKu

KabenenpoBoa ¢ KpbiLLKo#

Konuyecteo owmnbok gns BbICOKOCKOPOCTHOIO KaHasia CBSi3u:

O

Ckopocrb nepegaun 2 Méut/c. inmtensHocts Tecta no TOCT P 51317.4.4-99(M3K 61000-4-4-95):3 muH.

11800 owmbku: 12000 owwmbkm:
=3 > =] =
o A
9600 owwmbok: 4600 owwnbok:
=3 E
o
4500 owmbok: 4000 owm6ok:
=N ;E £ =
T e hr
0 owm6ok: 0 owmbok:
a1 1> |=] =
&
0 owm6ok: 0 owmbok:
i Ea
o h

KabenenpoBog 6e3 KpbilLku

KabenenpoBog ¢ KpbiLLKOs
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Pexomerpaaumm
110 rpoksiazke Kabene

3aKoueHue

OcHoBHble nNpaBuna

| Y6enuTech B TOM, 4TO BCE OTKPbITbIE MPOBOASILLME YaCTV MMEIOT OAMHAKOBbIN NOTEHLMAN.

m Buibupaiite 060pyaoBaHie, KOTOPOe COOTBETCTBYET CTaHAAPTaM.

m CnepyiiTe MHCTPYKUMAM GUPM-M3roTOBUTENEN.

W 3awmuiaiiTe CBOM 3NEKTPOYCTAHOBKM OT BHELUHWX 3IEKTPOMArHUTHbIX BO3MYLLEHWIA (NOCPEACTBOM
TILATENBHOrO 3a3eMNEHMS! SKPAHMPYIOLLMX 060104EK)

W YCTpaHsiiTe NapasuTHbIE KOHTYPbI 3a3EMIEHNS.

W OKpaHupYiiTe KaK YYBCTBUTESbHbIE Kabenu, Tak v kabenu, Co3patoLLme NoMexy.

m cnonb3yitte 0bonouku unm Hebonblume 6okckl B kayecTse kneTok Papazes (TpebosaHus:
3NEKTPUYECKMIA KOHTAKT MEX[Y HEOKPALLEHHLIMU, CBOBOHBIMM OT PXaBYNHbI CTAbHBIMU TUCTAMU,
1CMOsIb30BaHME KOPOTKMX W LLIMPOKUX ONETOK 3a3EMNEHIS, OTCYTCTBUE HEHYXHbIX OTBEPCTUN U Ap. ).
M He ncnonb3yiite coeauuuTeny Tuna «pigtails» unu aanHHbIE 3a3eMNSIOLLME NPOBOAA.

m V36eraiite npumeHsiTb cuctemy 3azemnennst TN-C, nockonbky CUH$a3HbIe MoMex1 — OCHOBHas
npo6nema obecneyeHus aNeKTPOMarHUTHOK COBMECTUMOCTMY.

m [pukpennsiite NPOBOAHMKMN K ONOPHLIM MOTEHLMANBHBIM NIOCKOCTSIM.

W Pazpensiite NpoBOAHMKY MO TUNAaM NepPeaBaeMblX CUTHaOB.

W He ocTaBnsiite NPOBOAHMKM HENOACOEAMHEHHBIMU.

m OTX0A5LUVME 1 BXOASLUME NPOBOLHWUKM AOMXHbI BCEraa 0CTaBaThCsl BMECTE.

W Vcronb3yiiTe «eCTECTBEHHbIE» BUAbI 3alLMT (kabenenposopl v ap.)

Hepoctato4yHoe BHUMaHMe 3TUM npaswujiaMm MOXeT NPUBECTHU K:

m [po6nemam ¢ obecneyeHnem IMC:

O TEXHONOMMYECKUM OCTIOXHEHMSIM:

-MPOBELIEHNIO OLLEHKM KOHKPETHOM 3/1IeKTPOYCTAHOBKM Ha COOTBETCTBYUE TpeboBaHuam AMC,
-MOBTOPHOIA Npoknazke kabeneil,

-BHEPEHMIO NPOTPAMMHbIX MPOLYKTOB.

O PUCKY NpepbIBaHWIA B CBS3W C TEXHUYECKUM 0OCNYXMBAHNEM,

O HEBLINMOJIHEHMIO CUCTEMON CBOWX 3ajaY.

B CHUXEHMIO NPON3BOACTBA, CHUXEHWIO YPOBHS KBandukaLmy, Heo6XxoaMMOCTH NOBTOPHOIO
BbINOJIHEHUS PaboTbl, GO/bLLIKMM U3AEPXKaM.

Schneider Electric
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Pexomexaarm
110 rpoknazake Kkabene
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PyKkOBOACTBO MO MHTErpauum

0630p

Cemn

Cucremsl

Boabl 1 6UThI B CEKYHAY

Tononorum

TokoBas netns 20 MA

KaHan RS232

KaHan RS485

CraHpaptbl EIA 485A (HoBas pemakums, mapt 1998 r.) u TSB89
(pekomeHpaumm no npumeHeruio ctanaaptos TIA/EIA-485-A)

Uutepdeiichbl
RS232/RS485
Mogembl

Mpotokon Modbus

Pa3nuuns mexay kagpamu ASCII v RTU

Pasnnumnsa mexagy npotokonamu Modbus u Modbus+
Modbus/Jbus

Onucanue 06meHa nHdopmaumeit

Mcnonb3yemble MpUHLMLI

Appecaums

OyHkumn

KoHTpo/b CO0BLLEHNIA, NONy4aeMbIX BEAOMbIM YCTPOHCTBOM
Anroputm renepaumm CRC16

Texuuyeckue cneundukaumum Schneider
0630p

CoenuHeHve

ﬂOCT\jI’IHbIe JAOKYMEHTbI

3aknioyeHme

XapakrepucTuku 060pynoBaHmus

40

40
40
40
41
42
43
47

48

50

50
51
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PykoBoacTBo 1o nHterpaumm
Modbus/Jbus
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

B aToi1 rnae nogpobHO paccMOTPeH ypoBeHb 2 Moaenu OSI. 3TOT ypoBeHb COCTOUT U3 [1BYX OTAENbHbIX
yacTeii Ans nepefaym AaHHbIX:

W «ANnapatHoii» 4acTu (MHTepdeiicoB, YCTPOIICTB aapecaLymn, NapaMeTpoB 1 ap.)

m «[lporpamMmHoii» YacTu (ynpasneHue JOCTYNOM K cpese, 06paboTka owmboK, ynpaBneHne NoruyeckuM

YPOBHEM U Jp.).
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

00630p

Onpepenenue: CeTb nepeaayn AaHHbIX
npefHasHayeHa ans CoeauHeHus no KpaiiHei Mepe
[BYX YCTPOWCTB C Liefblo 06MeHa iaHHLIMN
(Hanpumep, ceTb Ethernet)

Onpepenenue: Cuctema 06beANHSIET HECKOIBKO
Pa3fniHbIX 00BEKTOB, GYHKLMOHMPYIOLLMX
HE3aBUCUMO, HO COEAMHEHHBIX APYr C APYroM B
CETb [191 Y4acTusl B BbINOSHEHUN 0OLLEH DYHKLMN.

Onpepenenue: OauH 60 COOTBETCTBYET
KONMYECTBY COCTOSHUIA SNEKTPUYECKOTO CUrHANA B
CEKYHIy 1 ONpeensieT CkopocTb Nepeaadnt IMHUN

Onpepenenue: ponyckHas CNOCOGHOCTL CETH
WK KONIMYECTBO BUTOB [AHHBIX, NEPEAAHHBIX MO
CETY 32 OfIHY CekyHy, BbpaxaeTcs B GuTtax B
CeKyHy.

Onpepenenne: CoOTHOLIEHME MEXY
MPOMNYCKHO¥ CNOCOBHOCTbIO IMHUM B B BUT/C 1
CKOpOCTbIO Mepeaayn B 6opax.

v

5B +

25B 4

5B L
25B 1

00 11 10 01 00 10

Cetun

CeTb onpenensieTcs cneayioLmmMmn XxapakTepucTukamu:

M TOMONOrKeN («WWMHA», «KOMbLIO», «3BE3[a», «IEPEBO», «CETKA», U Ap.)

W GU3NYECKMMU OFPAHNYEHUSIMM (I/IMHOM, CKOPOCTbIO Nepefaym, KonuiecTBoM aboOHEHTOB 1 Ap. )

M TUNOM WCMO/b3YEMOi U3NYECKOI cpefbl (METaNIMYeckuin kabenb, ONTOBOIOKHO, PAAVOBOSIHBI, 1 Ap.)
M TMMOM [I0CTYNa K CETW (MPOU3BOSbHBIN, BEAYLLMIA-BEAOMbIIA, KOMbLIEBAS CETb C MAPKEPHBIM AOCTYNOM,
¢ 06paboTKoii oWMBOK nn 6e3 u ap.)

M PEXMMaMM Nepeaadn (CUHXPOHHbINA/ACUHXPOHHbINA, NAKETHbINA, NOCNEA0BATENbHbINA/NAPANNENbHbIiA,
MaHyYecTepcKoe koavpoBaHue/kopvposaHue 6e3 Bo3Bpara K Hynito, v ap.)

m npotokonom (TCP/IP, FIP, MODBUS, u gp.).

Cucrembl

Bopbl u GuTLI B ceKyHAY

BaxHbIM napamMeTpoM, KOTOPbIi IOSIXEH YUUTLIBATLCS NPU BbIGOPE kabens, sBnseTcs nonoca
nponyckatus. Monoca NponyckaHus CBA3aHa Co CKOPOCTbIO MOAYASILIM, BbIPAXEHHOMN B 60AaX.

Boppl 4acTo owWKMBOYHO BbIPAXAIOTCS B OUTAX B CEKYHAY.

3T0T NapameTp NpeacTaBnsieT HanbonbLUMIA MHTEpEC Ans nonb3osatens. Ero yacTo nyrawt co
CKOPOCTbIO Nepesayy, NockosbKy COOTHOLLEHWE 3TUX ABYX NapaMeTPOB 0BbIYHO paBHo 1

ECinn 310 COOTHOLEHME PaBHO 2, 3TO 3HAYMT, YTO NPOMYCKHas CMOCOGHOCTb IMHUM B fBA pas3a bosblue
NPy TOM Xe CKOPOCTY Nepeaayn AaHHbIX.

40
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

Kananbl cBsian «TokoBas netns» 20 MA,
RS232, RS422 u RS485

Onpepenenue: Tokoas netns 20 MA —
MHOrOTOYEYHbINA KaHa CB3U N0 4-NPOBOAHOMY
kabento (KoNMYecTBO TOYEK 3aBUCHT OT TUMOB
MnpUeMonepesaT4mkoB).

Onpepenenue: RS232 — kaHan cBs3u mexay
[BYMsl TO4YKaMM C UCMONb30BAHNEM Kak MUHUMYM
Tpex Xun kabens.

Onpepenenue: RS422 - kaHan cBs3u Tvna
«TOYKA-TOUKa» C UCMOMb30BAHNEM KaK MUHUMYM
yeTbipex xun kabens ans pabotbl B
MOJTHOAYMNEKCHOM PEXMME.

Onpepenenue: RS485 - MHOroTO4EYHAs IMHMS
cBS3M (10 32 TO4EK) C UCMONb30BaHMEM Kak
MUHUMYM ABYX XuUn kabens ang paborsl B
MONYAYNNEKCHOM PEXUME.

ApXxuTeKTypbl

(pekomeHayeTcs coeauHeHMe ¢ NOMOLLbI0 pasbema SubD9, makcumanbHas gimna 3000 M npu ckopocTy
nepegaun 1200 6og, 1 300 M npu ckopocTv 9600 6oa, WyHHAs Tononorus)

(pekomeHayeTcs COeAMHEHNE C NOMOLLI0 9-KOHTaKTHOrO (SubD9) unm 25-KOHTAKTHOrO pa3bema,
MakcumanbHasi inuHa 15 m npu ckopoctv 19200 60g)

(pekomeHayeTCs COeaMHEHME C NOMOLLBIO 9-KOHTAKTHOrO pasbema SubD9, MakcumanbHas AnmHa
1200 m npu ckopocTu 19200 60p)

(pekomeHayeTCs COeAMHEHME C NOMOLLBIO 9-KOHTAKTHOrO pasbema SubD9, MakcumanbHas AnmHa
1200 M npu ckopoctn 19200 6oa, WKHHAs Tononorms)

Tononorun

S
0 O

«Konbuo»

«3Be3pa»

«Touka-ToYKa»

e
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PyxoBoACTBO 1o nHTerpaLmm KaHanb! cBs3u «ToKOoBas netna» 20 MA,
Modbus/Jbus RS232, RS422 1 RS485 (npononxere)

9ot PEX1M Nepefayu, UCnonb3yemblil Ha Tokosas netns 20 MA

HEKOTOPbIX TUNax 060pyp,OBaHVI9I, obecnieusaer Mo neTne npotekaet Tok 20 MA OT MCTOYHWUKA NUTAHMS HanpsixeHnem 12 B unn 24 B.

bonee BbICOKME XapaKTEPMCTIKM MO CPABHEHMIO C B 06biuHbIX MHMSX (20 MA - COCTOSHUE MOKOS HA IHKK) 1,5 B TepaeTca Ha Kaxmaoi noakoyeHHOMN
nepepayei faHHbIx no kaHany RS232C. Xots CTaHum.
«TOKOBasl NeT/s» 0bnagaet XOpOLue,;'1 m [NepeaaTtymky BeAOMbIX CTaHLMIA 0ObIYHO BKIIOYAIOTCS MOC/EN0BATENbHO C NPYEMHUKAMM BELYLLEi

. cTaHumm (06bluHas MHIS, TOK nokos 20 MA):
YCTOMYMBOCTBIO K MApasUTHLIM NMoMexam, OHa He

BCErfia SBNSETCS HAUNYYLLIMM PELLEHUEM, e _'? +:_-'|>|'__¥ +; _____ B e S
MOCKOJIbKY He CTaHAaPTU3MPOBaHa. iT }< i+TD i R i i R | i R |

| | i i i | i
O61LLMe XapakTepUCTUKM: | - +, 1D + +4 lz b 13 ¥
B MaKcvManbHOE KONMYECTBO HArpY30K Ha LLUNHE: iR ZS L_RD T T T| Yo T o ‘
3aBUCHUT OT TUNA NPUEMONEPEAATYMKOB. L ! T B T B T B
m CTaH#apTHast TONONOMMS:: «LUKMHA» (4-NPOBOAHAS Beayuias Besowas Besowas Benowas
«My"bTMTO"lKa») CTaHumsa CTaHumsa CTaHuusa CTaHuusa

m CkopocTb nepenayu: 300/600/1200 6op,.
B YpoBHM curHanos: 0 MA / 20 MA.
B JIMHUM KOHTPONS: OTCYTCTBYIOT.

M [1epefaTymki BeOMbIX CTaHLMIA MOryT ObITb BKIIIOYEHbI napannenbHo ¢ NpUeMHMKamun Be,ﬂ,yLI.l,eI?I
CTaHuuK. B 3TOM cy4ae COCTOSHMIO MOKOS IHUM COOTBETCTBYET TOK 0 mA:

|
|
|
|
J
!
|
|
|
1
|
|
j
:

m [iivHa wirHbt: 3000 M npu ckopocTy ot 300 0 | ¢ BN ¢ S L 4
1200 Goa. HenocpeacTeeHHO 3aBucKT OT TUNa T w2 R PR R
kabens n HanpsXXEHUS UCTOYHWKA MUTAHMS LWMHBI | | | | | | | |
(12 B unn 24 B). | 8 +f | +T‘ i ++ |
‘R ' RD TD: |<T : ™. |<T ¢ TD. }<T :
| o | | | | | |
L T ! . 5 _ ! i
npumeqauvm' Benywas Benomas Benomas Bepomas
- CTaHUuMsa CTaHUuMa CTaHUuMa CTaHuus

W 3HaK «+» UCMONb3YeTC AN BXOASLLIEro TOKa,

a «-» — 19 BbIXOASLLEro TOKa.

W Ha pucyHkax NpuHsTH cneaytoLme 0603HaueHus:
T = nepeparuumk, R = npueMHuK.
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

Kananbl cBsian «TokoBas netns» 20 MA,
R5232, RS422 un RS485 (npoponxexue)

ObLuwe xapakTepuCTUKK:

M YpoBHM curHanos: + 15 B.

W JInHum KoHTpONS: Bo3MOXHbI (RTS, CTS, DCD
1 Ap.), HO He 00513aTeNbHbI (HAMYME 3aBUCKT OT

NpOorpaMmMHOro obecneyeHus u/mnn uatepoeiica).

W [Tonapusauns IMHAK: OTCYTCTBYET

B MuHuManbHas KOHOUrypauys (4epes pasbem
DB9):

O KOHTAKT 2 (Mepeaaya AaHHbIX),

O KOHTAaKT 3 (MPMEM HaHHbIX),

O KOHTAKT 7 (CUrHanbHas 3emns).

Kanan RS232

MocnepoBatenbHblii Kaben, DB25-DB25

13 THesposoit pasbem DB25 cranpapra RS232-C

25 | 14
|
|
|
|
|
MocneaosarebHbli i
8 kabens DB25-DB25 i
|
DTE T DCE
|
|
: LLiTekepHblit pasbem DB25
1 | cranpapta RS232-C 13

Onpepenenue. DTE - TepMUHanbHOE 060PYA0BaHME AW KOMMLIOTEP.

Onpegenenne. DCE — o6opyaoBaHue nepeaayy AaHHbIX (MOLEM MW NPUHTEP).

= CoeavHuTb Ba YCTPOCTBA pa3Hbix TuMoB (DTE-DCE) ¢ nomotwybto kabens tuna PIN-to-PIN (Bunka-
BU/IKA).

m CoevHuTb ABa YCTPOICTBA OFHOIO TMMA C MOMOLLBIO CrieLManbHoro kabens:

O DTE-DTE (ucnonb3yiite HyNb-MOAEMHbII kabenb),

0O DCE-DCE (ucnonb3yiiTe Hynb-TepMUHANbHBIA Kabenb).

J\&-----------------------------------------l

Ha komnbloTepax nocnesoBatesbHbIN MoPT 00bIYHO NPEACTABSET CO00M LuTekepHbIi pasbem DBY wm
DB25, a napannensHbiii nopT — rHe3z0Bos passem DB25.

Npumeyanne: Tepmutel DCE n DTE He OTHOCATCA K TUITY MM YaCTH Pasbema.

Cranpapt RS232-C He 0roBapuBaert: SBASETCS /M PA3bEM LUTEKEPHBIM UM rHE3A0BbIM. Ero yesb -
CTaHAapTU3NPOBaTb QYHKLMM U HASHAYEHNE KOHTAKTOB PA3beMa 1 BESIMYNHY BOHUKAIOLErO
HanpsXeHus..

Onpegenenume: [1apannensHbiii 00MeH AaHHbIMY — OfHOBPEMEHHAS nepeaaya 8 butos (baiTa).
Bocemb 6uT basiTa nepeaaioTcs Yepe3 cpesy nepesayy JaHHbIX 04HOBPEMEHHO.

TTpUHTEDDI YACTO MOACOCAMHSIOTCS K KOMITbIOTEDAM NAapa/IeNbHbIM kabesnem ¢ pazsemamu DB25.

MakcumanbHas fymHa napannesnsHoro kabens — 30 M. ClMILIKOM [UMHHBIN NapainesbHbiii Kabesb
MOXET 1CKaxaTb NEPEAAaBAEMbIE JaHHbIE BCCLCTBUE NIEKTPUYECKMX LLYMOB U UCKAXEHNS HOPMbI
MPSIMOYro/ibHOV BOSHBI (cooTBETCTBYIOLE OuTam 1 1 0).

Onpegenenne: [locnesoBaresbHbiii 0OMEH AaHHbIMU — NI0OUTOBAS Nepesaya AaHHbIX.

3101 METOA MPUMEHSIETCS, KOrJia PacCTOsHUE MEXAY ABYMS YCTPOVICTBAMMU SIBAISIETCS C/MLLKOM
00/bLLIMM [1151 TOFO, YTOObI COEAMHUTL UX NapasIieNbHbLIM kabenem. 0bpaTuTe BHUMaHUe Ha T0, Y4TO
KOMITbIOTEDB! M MOAEMbI COLIMHSIOTCS YEPE3 MOCEA0BATE IbHBIN MOPT. DUDMBI-U3rOTOBUTENM 00bIYHO
ucronb3yiot noptel RS232-C.

MaxcumanbHas pekoMeHayemas AmHa nocnesoBatesbHoro kabens — 30 M, HO MOXHO MCrI0/b30BaTh N
bonee AnnHHbIN Kabesb, eciv COOMIOAATCS HEKOTOPBIE NIEKTPUHECKME XapaKTEPUCTIKY,
npesycMoTpeHHsie B cTaHaapTe RS232-C.

Schneider Electric
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

Kananbi cBsisn «TokoBasi netna» 20 MA,
RS232, RS422 un RS485 (npoponxexue)

MocnepnosatenbHbiii kKabens DB9-DB25

13 THe3posoit pasbem DB25 cranpapta RS232-C

\\QQQOOQQQOOQQ )
25 T TTTTTTTTTTTTOT T T4
|
|
|
|
|
Mocnenosatenbhblit |
— 1 kabenb DBY-DB25 IJ
i~ [ e |
L=
DTE T DCE
|
|
|
: LLiTekepHbiit
| 5 pa3bem DB9 1
T ITT TN
Vo OO o o)

HexoTopble TepMUHaAbI M KOMMBIOTEPBI MOTYT ObITh OCHALLEHBI MOCNen0BaTeNbHbIM nopToM RS232-C
T1na DBY. Ha npuBeieHHOM BbilLe PUCYHKE 151 NOCELOBATENbHOTO COEAMHEHMS UCTONb3YeTCs Kabenb
DB9-DB25.

CooTBETCTBME MEX.Y KOHTakTamu pa3bemo DBI u DB25

DB25 (PIN) | DB (PIN)

_k
=]

<
S
E

3
]

2 13
s
4 7
57T R
6 6 ______
7 5
g R
12| orcyroeyer
20 4
7 R

|
| \
| S TH———— ~<————— CcD 0GHApYXEHIE HECYLLLEN IAHHbIX
| : 6— :—:— —_———e————— DSR CATHaN FOTOBHOCTY IACTOSHIKA JIaHHbIX
|
| : 2« ————— RXD TONy4eHIe AHHBIX
[ 7—H—————> —————— RTS 3AOC Ha nepezy
|
| : 3__——1-I—————>— ————— ™D riepezasa faHHbIX
|
: : 8- f—————<€————— cTs paspeLLeHyte Ha repesady
: | 4————:—Ir————> —————— DTR CUTHA FOTOBHOCTY TEpMMHANA
| : 9—pb————————— RI WHIMKATOD 3B0HKA
[
: : S————rpF———>———— SG CUTHATbHAs 3emTst
|
| 3
| !
= |
L J
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

Kananbl cBsian «TokoBas netns» 20 MA,
R3232, RS422 v RS485 (npomonxexue)

CranpapTtHas pacnaiika kabens

SawtHoe 3azemnenve (PG)

Mepepaya aaHHbIx (TXD)

Mpriem panHbix (RXD)

3anpoc Ha nepegavy (RTS)

PaspeLuenie Ha nepepady (CTS)

CvrHan rotoBHOCTI UCTO4HMKA aHHbIX (DSR)

CurHanbHast semns (SG)

(O6HapyxeHve HecylLed Aatbix (CD wm RLSD)

800\10301#00!\)—9

oo\1cno14>oo|\3—>

CvrHan rotosHocTv TepmuHana (DTR)

22

N
o

Wnavkatop 3soHka (RI)

22

\/ Tpsmori coeamHNTENbHbIV \/
Kkabens DB25-DB25
TepMmuHanbHoe 060opynoBaH1e
o6opynosaHue nepefaymn AaHHbIX
(DTE) (DCE)
Hynb-mopaemHblii kaGenb
3ewns (GRND) /1\ Saluymios /1\ 3emnst (GRND)
Mepeaaya fankbix (TXD) | 2 L2 Mepenasa aanHsix (TXD)
Mpuem manHbix (RXD) 3 . 3 Mpuem fanHbix (RXD)
3anpoc Ha nepenady (RTS) 4 L 4 3anpoc Ha nepepady (RTS)
Paspeusere Ha nepesasy (CTS) 5 -5 Paspeuwerue Ha nepenasy (CTS)
CurHan rotoBHOCTV UCTO4HMKA AaHHbIX (DSR) 6 i I 6 CurHan rotoBHOCTM MCTOYHMKA AaHHbIX (DSR)
CurvansHas 3emnst (SG) 7 7 CurHanbHas 3emns (SG)
OGHapyxeHue Hecylueit AanHbix (DCD) 8 8 OGHapyxetve Hecyuieit fanHbix (DCD)
Curtan rotoHocTy Tepmutana (DTR) 20 20 Curvan rotosHoCTY TepmuHana (DTR)
Wnpukatop 3sonka (RI) | DD 22 Wraukarop 3sokKa (R)
\_/  Hb-MOZEM  \_ )/
Tepmuansoe PO TepMuHanbHoe
obopymoBaHue obopymoBaHue
(DTE) (DTE)

Hynb-TepMuHanbHblii kKabenb

3emns (GRND)
Mepenaya aanHbIx (TXD)
Mpviem panHbIx (RXD)

3anpoc Ha nepegauy (RTS)

Paspewenve Ha nepegayy (CTS)

CurHan rotoBHOCTM UCTOYHMKA fiaHHbIX (DSR)
CurHanbHas 3emns (SG)

O6HapyxeHue HecyLueil faHHbix (DCD)
CurHan rotoBHocTv TepMuHana (DTR)

WHavkaTop 3s0HKa (RI)

>

=

3alumTHOE 3a3emneHme

Mepepaya faxHbix (TXD)
Mpuem paHHbix (RXD)
3anpoc Ha nepepayy (RTS)

Paspeluenue Ha nepepayy (CTS)

CurHan rotoBHOCTV UCTOYHMKA AaHHbIX (DSR)

\/

HYJIb-TEPMUHANT

\/

HecyLuei aaHHbIx (DCD)

CurHan rotoBHocTv TepmuHana (DTR)

3emns (GRND)

2 2

3 -3

4 4

5 5

6 6

7 7 CurHanbHas semns (SG)
8- 8 | oo

20 20

22 22 | maropmoma

O6opyp,OBaHme (ACMHXPOHHBIN) O6opynoaaHme
nepeaaqn AaHHbIX nepenaqn aaHHbIX
(DCE) (DCE)
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PyxoBoACTBO 1o uHTerpaLmm KaHanbl cBs3u «ToKkoBas netng» 20 MA,
Modbus/Jbus RS232, RS422 1 RS485 (npononxerue)

KonTponb noroka paHHbix (RTS/CTS nnu XON/XOFF)
Onpepenenue: KoHTponb NOTOKA NO3BONSET _&
MPUEMHMKY 1aTb KOMaHAY TEPMUHANY OCTaHOBUTb

PeKOMeHﬂyeTCﬂ NPUMEHSITB annapaTtHbIi METOA: 1S 0CTaHOBA Nepeaayu AaHHbIX unenonb3yrTea

nepefiavy, ecnm ero 6ydepHas namaTb 3arnoiHeHa curHansl ¢ KoHtaktos RTS/CTS nocnenosatensHoro uHtepgesica RS-232. laHHbiii MeToz SBnSeTcs
Ha 90%. MmeeTca [Ba TUna KOHTPONS: annapaTHblﬁ CaMbIM HaZIEXHBIM U LLINPOKO NPUMEHSETCA.
" nporpaMMHbIVI. Jng Toro 4T06b1 0cTaHOBUTS (XOff) Mmm npogonxuts (Xon) nepesady AaHHbIX NPy UCI0b30BAHUN

1POrpPaMMHOro KOHTPOAS TpebyeTcs, 4T00bI MOAEM MOCAaN TEPMUHANTY /1Ba padHbix koga ASCII:

0 XON Ctrl-Q ASCIl 11 Hex.

O XOFF Ctrl-S ASCII 13 Hex.

Bce [1K komnarmm IBM v cOBMECTUMBIE C HUMY KOMITIOTEDBI M03BONFIOT KOHTPOANPOBATL MOTOK AaHHbIX
¢ nomouibto curHanos RTS/CTS, B T0 BDEMS Kak HEKOTOPbIE KOMITbIOTEPH! KoMnaHnn Apple atoro He
03BONSIOT.

O

Ecomn 6y¢6‘prI6' HaKOMUTE/ M 3aI0HEHBI, B 10005 MOMEHT MOZIEM MOXET 1oAaTh CUrHa

Hesasucumo ot npuMeHaemMoro MeToaa KOHTPOb

NOTOKa NO3BOJIAET YBENNYUTL CKOPOCTb NepeaaUn TEPMUHATILHOMY YCTDOVCTBY NEPeiTy B PeXUM OXUAAHNS HA ONPEAENEHHOE BDEMS, a 3aTeM
TEPMUHANA 10 YPOBHS, MPEBHILLIAIOLLETO CKOPOCTH pOROTXMTH nepesay (1 HaoGopoT).
mMogema.
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

Kananbl cBsian «TokoBas netns» 20 MA,
R5232, RS422 un RS485 (npoponxexue)

Kanan RS485 nmeet cnepyiolume 0CHOBHbIE
XapaKTepUCTUKY:
m MakcumanbHOe KOSIMYECTBO HArpy30K Ha LUKHY:
32 (onsi Zc =120 Om 1 Ucm = ot -7 B go 12 B).
m CTaHgapTHas Tononorus: Lenoyka yanos
COEAVHEHMS

W Bo3amoxHble Tononorum:

O «TOYKA-TOUKa,

O «lMHa» C 6ONbLUMM KONMYECTBOM TOHEK
COeavHeHus (2 unn 4 npoBoga),

O 1 nepeaaTymk 1 HECKOJbKO MPUEMHMKOB,

O 1 NpMEMHMK W HECKOMbKO NEPENaTYMKOB.

W HepekomeHayemas Tononorus: 3se3aa.

W MUHUMaNbHOE PacCTOsHUE MEXAY ABYMSI
TOYKamm: 27 cM.

W MakcumanbHas anmHa oteoga: 1 M (cornacHo
ctaHgapty FOCT P UCO 8482-93 (ISO/IEC 8482))
m CkopocTb nepepadu: 4800/9600/19200 6oa,.
m Tvn npotokona: B JaHHoM cnyyae — Modbus/
Jbus.

m TpeboBaHua 6e30nacHoCTH: bonee AeTanbHbIi
aHa/N3 CETW 15 HACTPOIAKW Pa3NINYHbIX
MapameTpoB.

W [TponyckHasi cnocobHOCTb, Tpebyemas ans
MPUMEHEHNS: ONTUMU3ALWS KaHaNoB B
COOTBETCTBUM C TpeboBaHMsMM, Makc. 10
Mour/c.

B JIMHWM KOHTPONS: OTCYTCTBYIOT.

Kanan RS485

Tun pasbema:

m [Ins u3penuii komnaxdum Schneider pekoMeHayeTcs npuMeHsiTb 9—KOHTaKTHbINA pasbeM SubD 9, B
KOTOPOM KOHTaKTbl IMEIOT CIelyloLLee Ha3HaueHue:

O KOHTaKT 9 (nepeaaya faHHbIx +) = A,

O KOHTaKT 5 (nepefiaya AaHHbIX -) = B

O KOHTaKT 8 (Mpuem paHHbIX +) = A’,

O KOHTaKT 4 (Mpuem AaHHbiX -) = B’

O koHTaKT 1 (curHanbHas 3emns) = C/C’.

Ycnosus akcnnyarauuu:

m Temneparypa OKpyXalolLieil Cpefibl U XpaHeHs: COOTBETCTBYET XapakTepUCTMKaM M3aenuii u kabenei.
W JNeKTPOMArHUTHas COBMECTUMOCTb:

O cobilofieHNe NpaBu MOHTaxa,

I COOTBETCTBYME M3aennit ykasahusm IMC.

O

OnekTpuyeckne xapakTepucTukm:

W YpoBHu curHanos: = 5 B (auggepeHumansHoe).

W [lepeaaryvk: MUHUMAIbHOE BbIXOAHOE Hanpsxenwe: 1,5 B / 54 Om
W [IpUEMHUK: MUHUMASIbHES YyBCTBUTENLHOCTb + 0,2 B.

W Tun cpesbl: KpaHUPOBaHHas BUTas Napa.

m Bonxosoe conpotvsnenne cpeasi: Zc = 120 Om.

W MakcumansHoe cuHpasHoe Hanpsxenme: ot -7 B o 12 B (ang Zc = 120 Om).
W MakcumanbHbiii TOK Ha Bbixoge nepegarymka: 250 MA.

W [Tonspn3auus Harpy3ku v IMHUN: €CTb.

m Conporusnenne Harpyskv = 120 Om.

m Conpotusnenne nonspusaumm = 470 Om.

NMpumeyanue:

Ecm orpaHnynTb MakCUMAasbHOE USMEHEHNE CUHMA3HOIO HAMPSXEHNS, TO MOXHO:
W /CrI0/1b30BaTb Kabesb ¢ 60/1ee HU3KUM BOSIHOBBIM COMPOTUBIIEHNEM.
W [104K/04aTb K LUMHE OO0bLLIE HArpy30K (Hanpumep, npu uamexexm Umce ot -1 B o 5 B konnyecTso
T04ek noacoeanHerni coctaBut 50).

B rexnudeckosi caoake TSB89 yka3biBaeTcs, YTo ecm BDEMS NEPEKIIOHEHNS CaMOro ObICTPOro
nepesaryuka Ha imHuM 0071ee YeM BABOE NPEBLILLIAET BPEMS PACNPOCTPAHEHNUS CUTHANA M0 ITOH IMHUN
(B 04HOM HanpaseHum), To Takoe COEANHEHNe He sBaseTcs nepeaadeit. ConpoTUBIEHNE Harpy3Ku
SBNIAETCA UJNLLHUM.
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

Kananbi cBsisn «TokoBasi netna» 20 MA,
RS232, RS422 un RS485 (npoponxexue)

Crangaprtbl EIA 485A (pepakuma mapt 1998 r.) n
TSB89 (pekomeHaaummn No NPUMEHEHUIO CTaHAApTa
TIA/EIA-485-A)

O

CoenuHerue u 0003Ha4eHns:

A A | AAT

RL |

0603HaqeHmns:

m G = reHeparop

W A v B = T0YKv noAK04eHvs reHeparopa
m C = 061asi T04ka reHepaTopa

B R = IpueMHnK

B A’ u B’ = TOYKM MOAKIIOYEHNS IPUEMHMKA
m C’ = 0011as T04Ka NPUEMHMKA

W T = nepeaarynk

m A/A’ v B/B’ = T04KM NOAKMIOHEHNS nepeaaTymka
m C/C’ = 061as T04Ka nepenarymka

W RL = conpotus/ieHune Harpy3ku.

nex pu4yeckne COCToAHUS1 CUrHaioB:

[\\‘ A
i N — . J—
N
N |
| ~. |
| — L
S 5
’ ] B
Ye
—1

CocrosiHue norudeckoii «1» (OFF- BbIK/1): HanpsixeHue B inHun«A» nepesaTynka MeHbLLUe, Yem
HarnpsiXeHne B JMHNH « By.

CocrosHue norudeckoro «0» (ON- BKJ1): HanpsixeHue B inHuy «A» nepegatymka 00/bLLe, Yem
HarnpsiXeHne B JIMHNK « By.
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PyxoBoACTBO 1o nHTerpaLmm KaHnanbl cBs3m «TokoBas netng» 20 MA,
Modbus/Jbus RS232, RS422 n RS485 (npononxere)

N —
TNoryveckasi 1 TNornyeckuii 0
(BoKT) (BKTT)
Vob VOH

Voa VOL

/ \. oV (Diff)

< A
S~ S —
| S ~ 50 nd ] 500m fl .
G < 1
| _— 12(z|_ +1% \‘U
i/ o— 00— —_t
B
c
. 1.1Vss ——om——
_'\_'_'7/_'_\_"_T_'l_'_'_'_'_oé_v's?__/C_.S.:'__.I ''''''''''' -
/ ! / a
! ' . 1
/ ‘- I I
Vss| T_____\_____Il_‘i—-—-i\‘—OV(Diff)
| r- R i
I A l i
| | \‘\ 0.1Vss , | ‘\‘
| . S B —
_'_'_I._____._I_A‘ = 7..’\__-1',— ........... - — D —
--------- — —_—— - — —_ ->| |t
r_ tyi | l tr R
Vss=/Wt- W7

OrpaHnyenms;, Kacaiomecs popMbl curHana:

W irutf <0,3xtui.

m Mexay AByms nepexoaHbIMY y4acTkamu (nocne tr u go tf) sesmauna Hanpsxerus Vt wim
Vt* He ponxHa npesbitwats Vss + 10%.

W Hanpsxenue Vt n Vt* He 4onxHo npesbituats 5 B.
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PyKoBOZACTBO 110 MHTErpaLmm UHTepdencol
Modbus/Jbus

Bce nepcoHanbHble KOMMbIOTEPLI, MCMOMb3YEMBIE B RS232/RS485
0¢pcax, OCHaLLeHb, Kak MUHUMYM, OfHIAM Onpepenenvie uiTepdeiica RS232/RS485:
nocnenoBaresbHbiM noptom (COM1) craHpapra m RS232:
RS232C. [ing npeobpa30BaHms ypoBHEN O cooTBeTCTBYE CTaHAapTy EIA,
NIOrMYECKUX CUrHANOB UHTepdeiica RS232 B RS485 0 kaGens ana coepurenis ¢ MK anroit < 20 w,
6 GVeTos NDE0BIA30BATEN, [ CKOPOCTb Nepeaym, cooteeTcTaytowas nopty MK,
W Hao OpPT Tpebye peoop O CUrHasbl KOHTPONS NOTOKA/KOHTPONS COCTOSHS:
untepdeiicoB RS232/RS485. B psige cnyyaes -RTS (3anpoc Ha nepepavy); DTE-DCE,
npeobpa3oBatesib He HYXeH, HanpuMep B -CTS (paspeweue Ha nepenady); DCE-DTE,
MPOMBILLIEHHbIX K, €CAIM B HUX MOXHO yCTaHOBUTL ~ “DCD (06Hapyxeriue Hecyweit fakHbix),
RS485 -DSR (roTOBHOCTb MCTOYHMKA JAHHBIX)

nnary, NOAAEPXMBAIOLLYIO CTaHAAPT : -DTR (rotosHocTb Tepmunana); DCE-DTE.

[ ecny MOXHO Bbibuparb Tun uHtepdeiica (DTE/DCE), pekomenayetcs Bbibpatb DCE.

m RS485:

O cooTBETCTBUE CTaHpapTy EIA,

O KA coeanHuTensHoro kabens < 1200 m,

[ cKOPOCTb NEpeaym, COOTBETCTBYIOLLAs 060pYA0BaHMIO,

[ BO3MOXHOCTb nonsipuaauuv nnkum (Rp),

[ BO3MOXHOCTb Harpy3ku nuHum (Rc),

[ BO3MOXHOCTb MUCMO/b30BaHMS [IBYXNPOBOAHON UM YETLIPEXNPOBOAHOI SKPAHMPOBAHHOW BUTOMN Napbl,
[ COOTBETCTBME POpPMATa JaHHbIX (CTAPTOBIN OWUT, CTOMOBLIK GUT, KOHTPO/b YETHOCTH, W Ap.)

O He Gonee 32 yCTPOWCTB Ha OO IMHUN.
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

MHTep(IJeﬁCbI (npoponxeHue)

Hanbonee npocToii cnocob opraHn3aumm cesiav Ha
GonbLUMe PACCTOSHMS COCTOUT B UCMOb30BaHNM
CyLLECTBYIOLLEl TenedoHHOI ceTn. [ing aToro
HYXEH MOZEM.

Mopembl

BuTbl He MOTYT NepeaaBaThCs HEMOCPEACTBEHHO MO TENEPOHHLIM TMHUSM (32 CKII0YEHUEM LndPOBOI
JmHum ISDN). TenedoHHbIA pa3roBop MeXay ABYMst JIIOAbMM NPeACTaBNseT co60i aHANoroBbIA cUrHan,
MOCKOMbKY ero amnauTyza 1 $asa MEHSIETCS N0 BPEMEHMU.

MNepenaya 6uToB 1 1 0 COOTBETCTBYET M3MEHEHMSIM HEMPEPBIBHOIO HANPSIXEHUS U NOSTOMY He MOXeT
6bITb OCYLLECTBIIEHA HEMOCPELCTBEHHO MO TENEDOHHOM NMHUK. [ns MOZYNSLMM 1 AEMOZYNSLMN 3TUX
6UTOB B aHANIOroBble curHasbl npumensietcs MOLEM (MOgynsitop - IEMoaynsitop).

CyLLECTBYIOT YETHIPE TUMNA MOAYNSLINM:

Onpepnenexue: MoaeM — YCTPOMCTBO, MPUMEHSIEMOE 1S NIPeo6pa3oBaHns LMGPOBLIX CUTHAJIOB B
aHaJIOroBbIE CUTHANbI M HA060POT.

W AMNAaUTYaHas MoaynaLms

m YacToTHas Mopynaums

m Dazoeast MOAYNALMS (CUHXPOHW3ALMS)

m KombrHMpOBaHHas MoLynsLmua (Hanpumep, aMnanTyLHO-hba3oBas)

Schneider Electric
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

MHTGp(I)EﬁCbI (npoponxeHue)

TenedoHHLIE KOMMaHUM NPOTArMBAIOT 10 CBOWX KNIMEHTOB Kabenu, COCTosILLME 13 nap NPOBOLOB;
KaXx[as napa COOTBETCTBYET ONpefeneHHOMy Homepy TenedoHa. Kaxaas u3 atux aboHEHTCKUX JIMHMIA
CBSI3aHa CO CreLuanbHbLIM KOMMbIOTEPOM (TeNePOHHBIM KOMMYTATOPOM), YCTAHOBNEHHBIM Ha
LeHTpanbHoi ATC. Lienb 3TOro KOMNbIoTEpa — YCTAHOBUTL COELAMHEHUE MEXAY Bbi3bIBAIOLLAM
abOHEHTOM U BbI3bIBAEMbIM HOMEPOM. KomnbioTepbl 06pabaTbiBaioT MHGOPMALMIO TONLKO B
[IIBOMYHON dopMme, T.e. B Gpopme KOMOUHALMIA eAUHNLL U HyNeil.

[ing TenedOHHLIX KOMMYTaTOPOB OHYU JAOMXHbI:

M [1eK0AMpoBaTh Habupaemble HoMepa TenedoHOB.

M YCTaHOBUTb COELVHEHWE MEXAY ABYMS abOHEHTaMM.

H npeo6pa30BaTb aHANOroBbIA Pa3rosop B Ludposyio dopmy (1 1 0).

m 06pabotatb UMPOBLIE AaHHbIE,

W npeo6pa30BaTb LMPOBbIE AAHHBIE B aHANIOTOBLIE CUTHANbI.

PABX
—
1001101011100
— —
M\
ggg |’ o oA | | e
ooo ooo
it el
Caller Person called
CPU
Onpepenexue:

m PABX: Public Automatic Branch eXchange — ATC cetvt o6Lero nonb3osaHus

m A/D: Analogue to Digital converter - aHanoro-uu¢poBoit npeobpasosatesnb

m D/A: Digital to Analogue converter - umdpo-aHanorosbiii npeo6pasosaresib

m CPU: Central Processing Unit — LeHTpanbHbIii npoueccop

m Caller — Bbi3blIBaOLLMIA ABOHEHT: M0OMb30BATENb, HAOMPAtOLLMIA TeNedOHHbI HoMep
m Person called — Bbi3biBaeMbIn aBOHEHT: N0/b30BATENb, OTBEYAILLMIA HA TENEDOHHBIN

G

BbigeneHHbie TMHUM M MOZEMbI

CoennHenme, YCTaHOBIEHHOE 110 TeNEHOHHOM JIMHUY C [TOMOLLbIO INEKTPOHHOro0 KommyTatopa (ATC),
HA3bIBAETCS «BDEMEHHbIM», [IOCKOJIbKY OHO MPEACTABAAET COO0 MPOCTOM TeNe@OHHBIN Bbi30B, KOTOPOE
MOXET caenarb noboii YesoBex B 1o60e Bpems. [10 OKOHYaH Pa3roBopa TENe@OHHaS MHNS
ocBoboxaaetcs. 4106kl HACTPOUTb NAPAMETPLI ITOM0 MOZYIS, YCTAHOBUTL COEAIMHEHNE M0 TENEPOHHOI
JIMHWY, YrIPaBSTb ITOH JIMHNE 1 AD., TPEBYETCS CeLManbHOE MporpaMMHOe 00ECTeYeHNE.

BbigeneHHas mHus 00eCne nBaeT COEAMHEHNE TUMA «TOYKA-TOYKA», KOTOPOE OCyLLecTBAseTCA 6e3
UCMO/Ib30BAHNS TENEPOHHOIrO KOMMYTATOPa. Takoe COeanHeHne SBSETCS MOCTOSIHHBIM U TENEQPOHHbIV
annapar Ha 3Tou InHUM PYHKLIMOHUPOBATL HE MOXET. OHO AEVCTBYET KDYIAIOCYTOYHO U EXEAHEBHO.
BblnieneHHas nnHus ¢ nosiocosi nporyckanms 3 kI MOXET 06ecneynTs CKopOCTb nepeaayy AaHHbix 19,2
Kkbut/c (28,8 k6ut/c B ciyyae ucrob308anns Mogemos ctanaaptos V.FC n V.34 npu nonoce
nponyckanus 3,6 klu).

JlokanbHble kKaHanbl CBS3M C MOMOLLbIO MOAEMOB
30T TUN CBA3M MCMONB3YETC AN MEPEAAYN SaHHbIX HA BOJbLUNE PACCTOSIHUS I B YCIIOBUSIX
6OIbLLNX BO3MYLLEHNI.

CoeaunHenns ¢ nomouybio yngpoBoii cetn ISDN

Onpeaenenne: ISDN (Integrated Services Digital Network) —

unppoBas TenepoHHas CETb C UHTErpaLmedt yeayr, B KOTOPOU LMGPOBLIE CUTHATBI UCTIONB3YIOTCA
BI/IOTb [10 YPOBHsI N0/1b30Batens. bnaronaps cBovM XapaktepucTukam OHa HaxoauT NPUMEHEHNE
19 iepesaqn cpeaHnx 00beMOB LIPOBbIX IaHHbIX, HA CPEAHNE PACCTOSIHUS, U MEXZY
KOMNaHUsIMM.

B panHoii obnactn npumerenmns ceto ISDN OyzieT nocteneHHo 3aMeHsITb aHaIoroBble TeNedOHHbIE CETH.
(Koxkypertamu ceteii ISDN B Oyayiuem MoryT ctatb CeTH, OCHOBaHHbIE Ha TexHonormm DSL, n
KabenbHble cetu). [ns ugpoBbix COeANHEHNI MOAEMbI HE MOHAL00TCS; TPEbYeTCs aOOHEHTCKUI
agantep wim apyras cneumansHas naata. 10 KoHurypawumm 3t ycTpoicTsa YacTo aHanornyHbl
MozemMam, HO UMEIOT JOMONHNTESbHbLIE U OTIIMYAIOLNECS XapaKTEPUCTUKM, KOTOPbIE MEHSIIOTCS B
3aBUCUMOCTY OT UCTIONB3YEMBIX MOBENEN.
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

MHTep(I)eﬁCbl (npoponxeHue)

ObLuve xapakTepUCTUKK:

B [TpOMBILLAEHHBIA UK OGUCHBIA MOLEM (B
33BMCYMOCTM OT 0671aCTV NPUMEHEHNS).

B AHanorosbIi/umdpoBoii (B 3aBUCUMOCTM OT
COeLMHEHUsI C TeNnedOHHON CETbI0).

W Perynupyemas ckopocTb nepefayu (no
TenepOoHHOI ceTh).

W AT-KOMaHZBl, NPUHSITLIE 415 UCMONBb30BAHMS 1
HaCTPOViKM NapamMeTPOB MOAEMOB.

m Bxop, RS232 (coBMeCTMMBINA MO CKOPOCTY C
npotokonom MODBUS).

W Bxop, TMNa «CyX0oM KOHTaKT» AN MHULMMPOBAHUS
BbI30BA.

m CootBeTCTBME YKa3aHusM no obecneyeHnto IMC.

I'Ip06neMb|, KOTOpbIE YACTO BCTPEYAOTCA Npun
UCMONb30BaHWUN NOCAEA0BATENBHBIX COEAUHEHUIA,
CBfA3aHbl C TeM, 4TO BblﬁpaHHin;I kabenb 1
CKOPOCTb He noaaepXxusaroT aI'II'IapaTHbIVI
KOHTPOJ1b NMOTOKOB AAHHbIX.

Hanbonee yactbiMu npobnemamu TenedoHHbIX
COEAMHEHMI ABNFIOTCS: M HECOOTBETCTRYIOLLME
TenedoHHble kabenu (Hanpumep,
HeafanTUpOBaHHbLIE K CTaHAAPTY)

W HenpaBunbHbIii NoABOL kKabens k HaCTEHHOMY
TenepOoHHOMY rHespy.

B TenedOoHHbIA annapar NOACOEANHEH:

O K ABOIHOMY TeniedOHHOMY rHe3ay C ABYMS
TenedoHamy,

O K cneumansHoii dakc-tenedoHHO nuHuu,

O k ATC yupexaeHus

OnpepeneHue: CKopoCTb MOZYNSLMM MOAEMA OTNYAETCS OT CKOPOCTM NOCNE0BATENLHOMO NopTa
(COM-nopta) komnbiotepa. CkopocTb MoaeMa NpescTaBnseT coboit CkopocTb nepefayn 060pyLoBaHMs
nepefauv aaHHbix (DCE), B To Bpems kak ckopocTe COM-nopTa - ckopocTb Nepeaadn TepMUHANBLHOTO
obopynosanus (DTE). CkopocTb CBA3M Yepe3 MOLEM MOXET MEHSITLCS B NMPOLLECCe 0OMeHa AaHHbIMU B
33BUCUMOCTU OT 3arpyXeHHOCTH TenedoHHOM ceT. Mpu GoMbLUNX CKOPOCTSX PEKOMEHAYETCS
CMONb30BATh «annapaTHbli» KOHTPOMb NOTOKOB AaHHbIX (RTS/CTS).

PekomeHpauum no ycTaHoBKe MOAEMOB

AnnapatHasi 4YacTb:

m O6bIY4HO MOLIEMbI NOCTABASIOTCS C TENEHOHHBIM COEANHUTENHBIM Kabenem 1 nocneaoBaTesbHbIM
COeANHUTENbHBIM Kabenem ansi coepmHenus ¢ NMK/Tepmunanom.

m [Tpu ycraHoeke Mogema PCMCIA cnepyiite MHCTPYKUMSIM NOCTABLLMKA.

m MNoacoeauHuTe TenedoHHbIi kabenb k pasbemy LINE (a He k rHesgy PHONE) Ha moaeme (MHoraa
1Cnonb3yloTcst Apyrue 0603HaueHNs pa3beMoB).

m lNoacoeanHuTe nocnenoBaTeNnbHbIi kabenb k pasbemy RS232 Ha MoaeMe 1 Ha MK/TepmuHane.

m [loacoeanHNTE WHYP NUTaHKS CHayana K ceTeBoit poseTke 220 B, a 3aTem k Mofiemy (nepeg aTum
ybenuTech B TOM, YTO MOAEM ycTaHoBNeH B nonoxeHne OFF-BbIKIT).

MporpammHoe obecneyeHue:

m [porpammHoe 06ecneyenme, NOCTaBASEMOE BMECTE C MOLEMOM, 00bIYHO HE NPEeAHA3HAYEHO ANist
npoBefeHms TecToB. MoaTomy Ans NpoBeAeHNs NEPBLIX PABOUNX UCTbITAHUIA Mbl PEKOMEHAYEM
1CMO/b30BaTh IMYNSTOP TEPMUHANA.

m C mopemamu PCMCIA nocTasnsitoTcs ApaiBep U MHCTPYKUMK Mo ycTaHoBke. O3HaKOMbTECH TAKXE C
[npaiiBepamu, yCTaHOBNEHHBIMW B OnepaLyoHHoi cucteme MK.

MocnepoBatenbHoe coeAuHEHME C MOAEMOM:

m [Nocne BKNIOYEHNs MoaeMa:

O ybeauTech B TOM, YTO MOAEM YCMELHO MPOLLeN TecTbl U HaxoauTes B pexume READY (roToBHOCTb K
paboTe), 0 YeM CBUAETENLCTBYIOT €70 CBETOBbIE MHANKATOPbI,

0 HACTPOIATE 3IMYNSTOP TEPMUHANA (NI TEPMUHAN) HAa MaKCUManbHYI0 CKOPOCTb Nepeaayy B 6oaax,
NoAAEpXMBaEMYI0 3TUM MoAeMOM unm MNK/repMuHanom.

-Bbl6epuTe ckopoctb 9600, 19200, 38400, 57600 nam 115200,

-BblbepuTe 8 GUT AaHHbIX, 1 CTOMOBI 6UT, U OTCYTCTBME NPoBEpkU YeTHoCTM (8, 1, N unm 8N1).

O BBeauTe komaHgy AT [ENTER] 1 y6eautech B ToM, 4T0 Mofiem oTBevaeT OK. 970 03HauaeT, 4To kaHan
cBs13u Mexay [MK/TepMuHanom 1 MoaemMom ycTaHoBNEH (X0Ts 6e3 peasibHOl NPOBEPKW KOHTPOAS
noToKa).

Coeputenne ¢ TeneOHHON NIMHMENn:

| [Nocne Toro, Kak BaLl AMynsiTop YCTaHOBUA CBSI3b C MOLEMOM:

O BeBeauTe komanay ATDP161, Haxmute [ENTER],

O MOJEM HayHeT Habop yka3aHHOTO HOMepa TenedoHa; Yepe3s ero rPOMKOrOBOPUTESb Bbl YCAbILLIMTE
«rOBOPSILLME YaChl».

O KaHan CBA3N MeXay MOAEMOM U TeNnedOHHON IMHUEN GYHKLMOHUPYET.

O Ansi NPOBEPKM COEAMHEHNS C MCTOYHUKOM JAHHBIX MOXHO BOCMONb30BaTLCS HOMEPOM TenedoHa
npoBaiifepa ycnyr cesau.

O eC/M Ha 3TOM 3Tarne Bce paboTaeT HOPMabHO, TO YacTb PaboT Mo YCTaHOBKE MOZEMA MOXHO CYUTaTh
3aBEPLLEHHOVA.

O

Ecnn He BbINONHSETCS PubTpaums TapudHbiX UMIIYbCOB (B MOAEME, C MOMOLLbIO BHELLHEr0 duibTpa
wim Baluesi ciyx60i TenekoMMyHuKaumii), oHu 6yayT co34aBatb MoMexu A1 MOAEeMa, 0COOEHHO ecin
OTCYTCTBYET YHKLMS KOPPEKLMM OLLIMOOK.
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

MHTGp(I)EﬁCbI (npoponxeHue)

[ns psgpa npuMeHeHniA NoNe3HO 3HaTb NapameTpbl
MOLEMA W YMETb WX HAacTpamBaTb. KoMaHabl,
HaymHatowwmecs ¢ AT, T.e. COBMECTUMbIE AT-
koMaHzamu Hayes, pasnuyatoTcs Ans pasHblX
mozenein MofeMoB. Bce Moaembl ¢ yunamu
Rockwell meioT oamHakoBble KOMaHabl. [oatomy
LienecoobpasHo OnMCbIBaTb GYHKLIMK, @ He
KOHKPETHbIE KOMaHABI.

MapameTpel MoaeMa:
m Koppekuws owm6ok,
m CxaTune JaHHbIX,

B KOHTPO/b NOTOKA.

MapameTtpbl MOaeMa:

m Koppekuys owmboK MOXET NPUMEHSITLCS AN YCTPaHeHMs oLumMbOoK nepeaayn no TenedoHHoi cetu, B
KOTOpOIA 4acTo BbiBatoT nomexu. Ctanaapt ITU V.42 obecneunBaeT noBbiLIEHHOE ObICTPOAEIiCTBME 1
Ka4ecTBO M0 CpaBHEHMIO cO cTaHaapToM MNP-4 komnaHum Microcom.

m Cxatue JaHHbIX NO3BONSIET YCKOPMTL Nepeaady AaHHbIX, KOTOPbIE O 3TOro He NoABEpranuch
cxaruto. Mpu ucnonb3oBaHuu ctanaapta ITU V.42bis cteneHb cxatus JaHHbIX MOXET focTurath 4:1 n
obecneunBaeTcs pacnosqaBaHue JaHHbIX. CTaHaapt MNP-5 komnanum Microcom pgonyckaeT niib
[IBYKPATHOE CXatue AaHHbIX.

m KOHTPONb NOTOKA: MeAIEHHbIE MOIEMbI IMEIOT NWLLbL NPOrPaMMHBIA KOHTPONb noToka (XON/XOFF), a
B Bonee ObICTPLIX MOAEMax 06513aTeNbHO UCMONb3YeTCs annapaTHbIA KOHTPOb (C IMHUSIMU KOHTPONS
RTS/CTS).Ucnonb30BaHue 0601x TUMNOB KOHTPONS OAHOBPEMEHHO HE PEKOMEHAYETCS

O

Haubonee pacrpocTpaHeHHble AT-KoMaHzbI:

ATD Habupaet Homep, 3atem T A/199 TOHaIbHOro HAbopa ¢ Pa3aeneHuem 4actoT U, 410
pexe, D ang umnynscHoro Habopa (ecam ucnonb3yrotes 6onee crapbie ATC).
lMpumep: komaraa ATDT 6939332 [ENTER] +++ MOXET UCIO/Ib30BaTLCA NS
BO3BpaTa MOAEMA B PEXUM KOHTDOJIS U, HANPUMED, €ro OTCOEANHEHUS] C MEPEXOLOM
B pexuM oxugaxus. He 3abbiBaiite genate naysy 1 ¢ 4o v nocne Komaxabl.

ATEW 3anuceiBaeT npodub, XPaHSLLWIACS B JaHHbI MOMEHT B namsiTn. OH bynet

aKTVBMPOBATLCS NP BKIIDHEHUN MOZEMA W 1IPY BBOAE KoMakabl ATZ. Obpatute
BHUMAHME Ha TO, 4TO HA HEKOTOPbIX MOZENSX MOXHO 3arUCaTh HECKOMIbKO

npogunei.

AT&V Ucnonb3yetcs ans npocMoTpa akT1BHbIX IapaMeTpoB MOJEMA.

AT&F C6pacbiBaeT BCe napaMeTpbl Moema K 3aBOLICKUM YCTaHOBKaM

ATLn U3MeHsIeT ypoBeHb rpOMKOCTY AuHamuka (komarga ATMn BbIOMpaeT pexum paboTs!
[ANHAMUKA).

ATSr=n Mometyaet 3HaqeHme n B pernctp r. Komarga ATSr no3sonser npocmatpusats
COAEPXUMOE IaHHOI0 PErncTpa.

ATS0=n YcraHaB/mBaeT KonM4eCTBO 3BOHKOB 0 OTBETa Mogema. Ecim ycraHosneHo

3Haqenue 0, mogem oTseqatsb He Oyaer. Jng npumepa: B LliBeiiapuy B
cooteetcTBum ¢ ykasaHmamu OFCOM (YnpaBneHus no KoMmyHukaumsm)
JOMXHO ObITb HE MEHee ABYX 3BOHKOB JI0 0TBETa MOAEMA.

ATS7=n Ucnionb3yeTcs fns 3afaHns BDEMEHM, KOTOPOE MOZIEM XAET A0 0OHapyXeHus
HECYLLeH YacTOTbl, N10C/e Hero oTcoeauHseTcs u Buigaet coobuesne NO CARRIER
(HeyAayHas! MoMbITKA YCTaHOBUTB CBA3b). ITa Bem4muHa 00bIYHO COCTABASET OT 45
060 c.

TMpumeyanne: CreayeT pyKoBOACTBOBATLCA CrPABOYHbIM DYKOBOACTBOM 110 MozeMy. [pyBeaeHHble B
HACTOSILEM JJOKYMEHTE [IPUMEPLI MOTYT OTAYATHCS OT HENO.

CoobuyeHns:

0K Mozem KoppekTHO NPoYnTan KOMaHzy.

ERROR Bcs KoMaHaa nim ee YacTb COAEPXUT OLLUMOKY.

CONNECT Mounem ycraHoBun ¢Bsi3b. 310 CO0OLLEHNE YACTO COMPOBOXAAETCS APYrov
UHGOPMALMEV 0 CKOPOCTV NEPEAAYHN M IPOTOKONE (KOPPEKLMS OLIMOOK u/wim
cXarve aHHbIX).

NO DIALTONE Mogzem He MoXeT HabpaTb HOMEP, MOCKO/IbKY OTCYTCTBYET TOHa/IbHbIV CUrHaN
[OTOBHOCTY JINHUN.

NO CARRIER Mogem notepsn HeCyLLYIO nim OTKIIIOYUICS YAANEHHDbIVi MOBEM UM MOBEM He
TPUHST HECYLLYIO MDY OMNbITKE YCTAHOBUTL COEAUHEHNE (HANMPUMED, €C/ KTO-TO
CHUMAET TeNepOHHYIO TDYOKY M roBOpUT «Anol»).

NO ANSWER Her oTBeTa, Henpasu/bHbI HOMEP, WM HEUCIPABHOCTb 000PYA0BaHMS Ha
JPYroM KOHLE JIHUN

BUSY Bce nHum 3aHATsI; MOAEM LOMXEH MOMBITATLCS YCTAHOBUTL COEANHEHNE MTO3XE NN
UCI0Ib30BAT JPYroi HOMED.

54 k] Merlin Gerin _| Schneider Electric



PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

MHTep(IJeﬁCbI (npoponxeHue)

BonbLUMHCTBO Kabenei, COeaNHSIOLLIMX MOLIEM C
TeNeOHHbIM FHE3A0M, COOTBETCTBYIOT
MEXAYHApOAHOMY CTaHAAPTY HA COEAMHEHMSI.

MocnepoBatenbHblii Kabenb

lMocnenoBatenbHbli kabenb, COeAMHSIOLMI MOAEM 1 TepMUHanbHoe 06opyaoBanue DTE (MK /

TepMUHaN), NONXEH NepefaBatb BCe HEOOX0ANUMbIE CUrHANbI.
m Pasbembl DB-25 n DB-25:
Mpumeyanue: lMpumeHseTcs B 60NbLINHCTBE Cly4aes.

DTE (DB-25) MODEM (DB-25)
a b 1 3awmTHoe 3a3emnenue (PG) 1
AMEPUKAHCKVIA MOSEM L Tenexom-
A b Lbl_ 1 |—|__1_— MyHMKa- 2 MNepenaya fanHbIx (TXD) 2
TTTTTT TTTTIT _\: 1 12 MR 3 Mpuem panHbIx (RXD) 3
] T . 1|3 4 3anpoc Ha nepeaady (RTS) 4
PHONE E,?\LN _Tlﬁi 5 Pa3pewuenve Ha nepepauy (CTS) 5
a b Tenexon- 6 ['oToBHOCTb iaHHbIX (DSR) 6
ﬂ e 7 CurxansHasi 3emnsi (SG) 7
H o
—— TARE 1 1 |2 ,L::,'s::aﬂ 8 O6HapyxeHue HecyLueii fanHbix (DCD) 8
TeneqoH iy I HE 9 l'otoBHOCTbL TepmuHana (DTR) 20
— 1| 22 WHaukatop 3soHka (RI) 22
T+T 83

m Pasbembl DB-9 n DB-25:

Mpumeyanue: Pasbem DB-9 yacto ucnonbayercs B K.

DTE (DB-9) MODEM (DB-25)
1 O6HapyxeHue HecyLueii faHHbIx (DCD) 8

2 Mpuem panHbix (RXD) 3

3 Nepepaya faHHbIX (TXD) 2

4 l'oToBHOCTL TepmmuHana (DTR) 20

5 CurHanbHasg 3emns (SG) 7

6 ['oToBHOCTb iaHHbIX (DSR) 6

7 3anpoc Ha nepepayy(RTS) 4

8 Pa3peLuenve Ha nepegauy (CTS) 5

9 Muamkartop 38oHka (RI) 22

m Pasbemsl Mini-DIN n DB-25:

Mpumeyanme: Pazbem Mini-DIN 8 ucnons3ayetcs B komnbiotepax Macintosh(DTE)

DTE (Mini-DIN8) MODEM (DB-25)
1 DTR 3anpoc Ha nepepayy 1 FotoHOCT(RTS  DTR)| 4 & 20

2DSR Pa3peluenve Ha nepegauy (CTS) 5

3TXD Nepepaya fanHbIx (TXD) 2

488 3emns 7

5RXD IMpuem panHbix (RXD) 3

7DCD O6HapyxeHue Hecyleii faHHbIX (DCD) 8

SHIELD AkpaH 1

Schneider Electric ] Merlin Gerin _| 55



PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

Mportokon Modbus

Onpepnenenue: ASCIl — AmepukaHckuii
CTaHAApT KOAMPOBKW 06MeHa UHdOPMALME.

Onpepenenue: RTU — AMCTaHLMOHHBIA TEPMUHAN.

06a 311 popmara MOryT MCMONL30BATLCS B
npotokone Modbus, HO OHY HECOBMECTUMBI APY C
apyrom. Okono 95% mopyneii Co CBs3bI0 Yepes
wuHy Modbus ncnons3yet kagpel RTU.

Onpepenenue: Mpotokon Modbus ucnonb3yer
Kafpbl CO CTaHAAPTHBIMW Ha4Yanamm u
OKOHYaHMsIMK. APEec pa3MelLieH B Hauase kaapa.

Onpepenenume: lNpotokon Modbus+ ucnonb3yer
Kaapbl C Ha4a/lbHbIMW U KOHEYHbIMW
OrPaHNYUTENSMM, 3aBUCALLWMM OT CETU. Aapec
nonyyarend NHTerpupoBaH B MPOTOKOJ1.

lpoTtokon Jbus MCnonb3yeT 4acTb NPOTOKOJIA
Modbus.

Mpumeyanue: lMpoaykTsl (MOAYNM) MOTyT
BKJ1I04ATb TOJIbKO YacTb ¢yHkumii Modbus (cwm.
JOKYMEHTALMIO MPOAYKTOB).

Mpumeyanue: B Modbus HayanbHbIM afpecom
cnyxut“1”, B Jous - “0”.

Paznununs mexpy kapgpamu ASCII n RTU

YcTpoiicTBa MOrYT NOAAEPXVBATL Kak OAMH, Tak 1 06a popmarta (eCTb BO3MOXHOCTb BbIGpaTh popmar):
m [pu ncnonb3osaHuu popmata RTU nonb3osatesib nonyyaeT NoBbILLEHHYIO MPOMYCKHYIO COCOBHOCTb

NPY OZIHOI M TOI XE CKOPOCTU NEPELAYM [aHHBIX.
m Qopmart ASCII o6ecrieunBaeT noBbILLEHHYIO TMOKOCTb MHTEPBAA MEXY Nepefayei Kaapos (BioTh 0

1 ¢), a Takxe AEACTBUTENBHO aCMHXPOHHYIO NEPEAayy AaHHbIX.

Paznuuua mexay nporokonamu Modbus u Modbus+

u [pu npotokone Modbus NpreMHMKY CYMTLIBAIOT afPEC M TEM CaMbiM UAEHTUOULMPYIOT MOLYNb,
KOTOPOMY 3PeCOBaHO coobLLeHue. Kpome TOro, NPpUeMHUKN ONPeSensioT ANnHY COOOLLEHUS 1 TeM
CaMbIM 06HaPYXMBAIOT YCEYEHHbIE COOBLLIEHNS .
u [pu Modbus+ nepegaruuk npeobpasyet anpec Modbus B agpec ¢ MapLupyToM A0CTyNa K y3ny CETu.

Modbus/Jbus

CrpyxTypa Kappa Jbus Modbus

Benombiii Ne 1-255 1-247

®yHky. koB 1-16 (kpome 9 u 10) 1-24

Jnnna kagpa Makc. 255 baiit Makc. 261 bait

CRC CRC16 CRC16

O6HapyxeHue kagpa* [Naysa > 3 cumBosoB May3a > 1,5 wm > 3,5 cumBonos

* 310 pasnnyne He 3Ha4YMMO rpy NPONYCcKHoN crnocobHocTy Beilwe 1200 6UT/C, Tak Kak MHTEpPBasbl
BPEMEeHM Kopoye BDEMEHN 00paboTKu YCTPOVICTBOM (BpemeHy 060poTa).

CranpapTHele QyHKumm
F1 CyutbiBanmne n but B 0-FFFF CuuntbiBarme n 6ut B 1-9999
(1< n < 2000)
F2 CyutbiBaHme n 6ut B 0-FFFF CuntbiBanmne n 6ut B 10001-19999
(1< n<2000)
3 CuymtbiBanme n cnos B 0-FFFF CyutbiBanme n cnos B 40001-49999
(1<n<125)
F4 CuntbiBarme n csos 8 0-FFFF CuntsiBarme n cos 8 30001-39999
(1<n<125)
F5 3anmce 1 6uta 8 0-FFFF 3anvce 1 6uta 8 1-9999
F6 Banmce 1 ciosa 8 0-FFFF 3anucs 1 crosa 8 40001-49999
F7 BbiCTPOE C4nTHIBaHNE 8 6UTOB CHUTHIBAHNE UCKITIOYNTESIBHOIO
10/1b30BaTeNs craryca (8 6ur)
Curxanel owwmbok B 060pyAoBaHMN
F15 3anuce n 6ut B 0-FFFF 3anuce n 6ut B 1-9999
F16 3anvck n cnos B 0-FFFF 3annce n cnos B 40001-49999
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

np0TOKO.I1 Modbus (npononxere)

lpotokon Modbus MOXET UCroNbL30BaTLCS Ast
CYUTbIBAHMA U 3aMUCU OOHOIO WU bonee 6MT,
OIHOTO MW BOJEE COB, COAEPXMMOr0 CHETYMKA
COoObITMIA K COepPXnmMoro anarHoCTu4ecknx
CYETYUKOB.

Crpyxtypa xagpa Jbus Modbus
F8 /[narnoctuyeckne QyHkumm CynTbIBAHNE ANArHOCTUYECKUX
(noagyHkumm) CYETYUKOB
(01) CyutbiBaHME ANArHOCTUHECKIX OrBeT 6e3 cpoca cyeTymka
CHETYNKOB

Jlannbie = 0000 => 6e3
nepegaym oteera = FFO0 — copoc
CHETYMKOB

(02-03-04-0A) MpeHTnyH. UneHTny.
(0B)  [logcyer wicna kagpos b6e3 Toacuer Bcex kagpos
owmbkn CRC
(0C-0D)  UpeHTnyH. HneHTnyH.

(OE)  be3 npupatieHmns npu paccblike

Cc npupaLieHnem rpu paccbliike

(OF)  Mogcyet umcna npuHsTBHIX
pacceinok

Toacuert uncna Clly4aeB OTCyTCTBUSA
oT1BeTa 0T Be4oMOro

(10-11)  MneHtny.

NneHtnyH.

(12)  Moacyet owmbok cBa3u (popmar,
KOHTPOJIb YETHOCTU U T.4.)

[Moacyer yncna nepenonHeHni

F11  Cyeruuk cobbITHIA.
lMpupatyexne npu paccoiike. B
orBere nepsoe coBo Bcerja 8 0.

CHeT4mK COOBITUIA.

be3 npupalLeHns npu Pacchisike.
B orsete nepsoe ¢noso B 0 unmn
FFFF (cratyc)

F12  [lpeasicTopusg nocnenHux 64
00MEHOB JlaHHbIMY.
B orserte nepsoe ¢noBo Beerga B 0.

HcxniounrensHbie Koas
(01-02-03-05-07-08) UpeHTnyH.

TpeasicTopus nocneaxnx 64
00MEHOB JlaHHBIMY.

B orsete nepsoe ¢noso 8 0 unmn
FFFF (cratyc)

YineHtnyH.

(04) YcrpovicTBo He rotoBo

Ouwmnbka npm 06paboTke 3anpoca

(09) Pabota ¢ HanOXeHneM namsTn He peann3sosaHo
Pacuwinpentbie Qyrxunm (noadyrxumnm)
F13 [lporpammHbie KoMaxzb! TporpammHbie KomaHb!
(01-02) UneHTnyH. NaeHTnyH.

(03-04) Aapec Ha 24 6ut

Anpec Ha 14 6uT + 8 but
AN HOMePa CTPaHMLIbI

Pacwmpenne agpeca
(25) WipeHtuyH.

NneHtnyH.

(26) bavit aaHHbix = 00 nm 80h

Bait garHbix = 06h

F14 WneHtnyH.

NneHTnyH.

TNMpumeyanne: Oykuns 13 umeet 43 noapyHkymy; Jus ncrosb3yet To/bko 6.
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

np0TOK0.I'I Modbus (npononxete)

OBMeH UHpOpMALIMEl NPOUCXONT MO UHULMATUBE
Befylero. OH BKIOYAeT 3anpoc OT BeayLUEero U
OTBET OT BEIOMOrO.

Bce kaapbl 0OMeHa UMEIOT OMHAKOBYIO CTPYKTYPY.

OnucaHue oOMeHa uHpopmaumei

3anpoc

Bepywwit

/ Otser

Bepombiin 1

Befomblii 2

Benombiii 3

KomaHzbl pacchifikvi BCErfia SIBASIOTCS KOMaHAaMu 3anucu. BenoMble He popMUPYIOT OTBETHI MK
NONYYEHUN TaKUX KOMAH.

Bepywwit
I— CRC 16
3anpockl 0T BEAyLLEro afapecyloTcs: - Pacceinka
B KOHKpETHOMY BEIOMOMY (MAaeHTUbMLMpYEMOMyY / \
1o ero HOMepy B NepBoM baiiTe kaapa 3anpoca)
m Bcem Be1oMbIM (pacchiika)
Benombiin 1 Benombiit 2 Benombiit 3
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

np0TOK0.l1 Modbus (npogonxerve)

Bce 06MmeHbl MHbOpMaLWeli, KpoMe PacChiiiku,
BK/TIOYAIOT [Ba kappa: 3anpoc OT BEAYLIEr0 U OTBET
0T BELOMOrO.

Pacchbinka (Tobko 3anuCh) BKKOYAET TOAbKO OAMH
kagp OT BEAYLLErO.

Kaxablit kagp BKNKOYAET YeTbIpe TMna MHdopMaumm:

m Homep Begomoro (1 6aiit):

O Homep BeAOMOro yka3blBaeTcs A1 BeLOMOro-npuemHmka(1-255). Ecnn a10T HOMEp paBeH Hynito,
3anpoc afpecyeTcs BCeM BeAOMbIM U OTBETHOE COOBLLEHME OTCYTCTBYET.

m OyHKumMoHanbHbIA kog, (1 6aiT):

O MoxeT ucnosb3oBaThest NS BbIGOpa KOMaH/bl (YTeHMe, 3anuch, GuT, CNoBo) U NPoBepkU
NpaBWNIbHOCTM OTBETA.

m VHdopMaumorHoe none (n 6aiT):

O ConepxuT napameTpbl, CBA3aHHbIe ¢ GyHKUMeN: GUTOBIN aapec, afpec Cnosa, 3HavyeHne 6uTa,
3HayeHwe CnoBa, Y1Cno BuT, Yucno Cnos.

m KoHTponbHoe ¢noBo (2 6aitTa):

O Ucnonbayetcs ans o6HapyxeHust oumbok nepepaym.

Avarpamma, nokasbiBaiowiasi cnoco6 sanonHeHus cpepbi
nepepaum

O

Auvanu3 otBeTa u
A MOAroToBKa CNeayIoLero
obMeHa nHpopmaLmen

D~ sin] (9 DA D

Beaywwmii \ f |
ORR B

25 O R

Begombiit N1

Benomblii Ne

uanyeckan |

cpesa
< > > Bpems
O6MeH i-1 ObMeH i ObmeH i+1
~D~ 3anpoc ~RA Oteer
3
@ Oxupaxe A= 2 A= Paccsinka

C) Bpems o6opoTa @ Bbinonxenue BefombimM

NMpumeyanne: [vna ans SATIPOCA, OTBETA, PACCBUIKW, OXWAAHNS u OBPABOTKU 3aBucut ot
BbIMOHAEMON PYHKUMM.
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

np0TOKOII Modbus (rnpononxene)

Cop,epxmmoe NaHHbIX Ka/ipoB 3a1aETCA
B LLeCTHaaLuaTrepuyHom <|>opmaTe.

Ucnonb3yemMble NPUHLMNDI

CuHxpoHu3auus oomeHa uHdopmaumeii
Jlio60ii CMMBOJI, MOJTYYEHHBII NOCTE Nay3bl AJIMHOI CBbILLE 3 CUMBOJIOB, CYMTAETCS HAYAJIOM Kafpa.

=

e

A Kowet| cTonoBoro 6uTa Havano craproeoro
e
- 7 bura
’ - -
e ’ —
| &= Jzg
|
|
|
|
|
|
[ 3-CMBONbHAS Nay3a
O e
| -
|
|
|
|
|
T T T e e e === = - r——— —

Cumeon Cumson

Mpumeuanume: Heobxoanumo obecrneynTb nay3y (MUHAMYM TPW CUMBOJIA) MEXAY KaJpamiu.

MpeacraBnexnne Kagpos

NpencTaenexne Kaapoe 3anpoca v oTBeTa

m 3anpoc

1 6aiit 1 6aiit n Gait 2 baiita
|

: Benombiit nonyyaet cooblueHue,
| L _ CHMTLIBAET KOHTPOMLHOE COBO

I 1 NPUHUMAET U OTKJIOHSIET
|

|

|

|

cooblLLeHve.

WHdopmauus, Tpebyemas ans
3anpoca: 6uTbl agpeca, cosa
3HayeHus buta, Yucno cnos
6MTOB, YMCNO C/IOB.

|
|
|
|
|
|
|
|
| L -
|
|
|
|
|

L _ OTOT KOA UcrIoNb3yeTcs Ans
BbI6OPA JOCTYMHbIX KOMaH,.

m OTBeT

3HayeHne CuuTaHHbIX GuToB
WY COB, 3HAYEHWE 3aNMCaHHbIX
GWTOB WX COB, YUCIIO CJIOB
WY Y1Cno GUT, AMarHocTuka.

F——— ===
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

np0TOK0.l1 Modbus (npogonxerve)

Kaxablin MoayNb MMEET €AUHCTBEHHBI afpec B
cetn. 1ot agpec Mexay 11 255 (1 u FF B
LeCTHaaLaTepuyHoM dopmare).

3HaueHue 3TOro appeca KOAMPYETCs B OAHOM
Gaite. 3HaueHne “0” He aOMYCKAETCs, Tak Kak OHO
MUCMONb3YETCS TONbKO A/ PACChIIKM

lpotokon Jbus nmeet 14 dyHkumii. Kappsl
3anpoca 1 0TBETa BKJIIOHAIOT MakKCUMyM 255
6aiiToB.

Anpecauus

Pexwm agpecauuy 3asucuT 0T Moaynst:

m C KOZI0BbIM MEXaHU3MOM:

O amck Ne1 3apaet cTaplumii 6uT B aapecax

O auck N2 3anaet Mnagwmii 6uT.

m C knaswartypoii: MpuHUmMN TOT Xe, HO METOA, AAPYroii:

O 337jaH1e NapaMeTPOB 3a OAHY ONEepaLuio

[ 337jaH1e NapaMeTPOB 3a ABE ONepauym (CTapLunii/Mnaawmin paspsa).

B ntobom cnyyae Bceraa CMOTPUTE MHCTPYKLMAM MO MHCTANNALMAM MOLYNS.

DyHKkuuK

m OyHkumm Jbus:

m OyHkums 1: CunTbIBaHME N BBIXOAHBIX UK BHYTPEHHNUX GUTOB.

m OyHkums 2: CYMTbIBAHNE N BXOAHBIX GUTOB.

m OyHkumsa 3: CuMTbIBAHME N BLIXOAHBIX UM BHYTPEHHUX CJIOB.

m OyHkums 4: CYUTbIBaHNE N BXOAHBIX CIIOB.

m yHkums 5: 3anuck 1 buTa.

m yHkumsa 6: 3anucs 1 cnosa.

m OyHkums 7: BbicTpoe cuuThiBaHue 8 6uT.

m OyHkums 8: JuarHocTvka o6MeHa nHdopmaumeii.

m ®yHkums 11: CunTbiBaHWe CHETYMKA COBBLITHIA.

m OyHkums 12: CuntbiBaHve Gydepa cnexerus

m Oykums 13: CuutbiBaHue/3anuch agpeca > FFFFh uiv nporpaMMHoit KoMaHpbl (3arpyska v T.4.)
m OyHkuma 14: lnarHocTuka, CBsI3aHHast C MPOrPaMMHBIMU KOMaHAAMMU.
m Oynkums 15: 3anueb n 6UTOB.

m OyHkums 16: 3anuck n cnos.

Schneider Electric
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PykosozcTso o nxterpaumm Mpotokon Modbus (npononxerue)
Modbus/Jbus

Benyluii NepeaaeT 3anpoc, yKasbiBaioLui: KoHTponb coo0uieHuii, nony4aembix BeOMbIM YCTPOWCTBOM

m Homep Beomoro.
B OyHKUMOHANLHBIN KOA;:
m [TapameTpbl GyHKLMHN.

Cop,epxm MO€ UCKJTIYNTENBHOro 0TBETA

OH paccumMTbIBAET M NepenaeT CoaepXuMoe

koHTposbHOro cnoea (CRC 16). 1 Gair 1 Gair 1 Gaiir 2 Gaitra

Mpy nonyyeHny 3anpoca BEAOMbIM OH COXPAHSET

3anpoc B namstu, paccuntbisaet CRC n |_ WckniounTenbHeiii Ko

CpaBHMBaET ero ¢ nony4eHHbiM CRC 16. 1.~ Henssecribit QyHKUMOKaNGHBI KOL

2. — HenpaBunbHblit appec
3. — HenpasunbHble faHHble

W [1p1 HENpasWILHOM NOMYYEHHOM COOOLIEHNN 4.~ TIIIK ve roos
~ 5. — KeutupoBanue
(kampbl CRC 16 He paBHbI) BEAOMBIA HE OTBEYAET. 7.~ bea KeNTUpoBGHUS
m Ecnv nonyyeHHoe Co0bLLEHME MPaBUILHOE, HO 8. — Owm6Kka 3anvicu
BEOMbIi1 He MOXET ero 0GpaboTarb 9. ~ Hanoxeriue 30
(HenpaBubHbINA AAPEC, HEMPABU/bHBIE AAHHbIE U

T.,[I,.), OH MOCbIIAET UCKIIOYUTENBHDBINA OTBET. L DyHKUVOHNbHbIVE KO, MOy
1 cTapLumii 6ut paspsipa 1

Benywymit

1

I O
Benombiii TMpumep:
I I
I I
| | m 3anpoc.
I I
L |
BHumanue: mnaawmii 6aiit paspsna (LCB) CRC 16 |— CRC 16
nepeaaeTcsl NepBbIM.

m Oret:

|— CRC 16

TNpumeyanue: VickniounTenbHbie OTBETH 5 U 7 CBA3aHbI C QyHKumammn 13 n 14 Jbus.
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PykosoacTso 1o nHterpaumm Mpotokon Modbus (nposonxere)
Modbus/Jbus

Onpep,eneuue: BuT — 310 OCHOBHAs eauHULA MHPOPMALIMS, KOTOPas MOXET NPUHUMATL TONLKO

u q)yHKUMﬂ 1 TR N RO L) 3HayeHus 1 unm 0. BuThl SBNKIOTCS «A3bIKOM», UCNonb3yemMbiM KOMMbOTEPAMMN. Onu COOTBETCTBYIOT

BHYTPEHHWX GUTOB. CNIEQYIOLLMM YPOBHSIM HANPSXEHUS B KOMMbIOTEPAX:

m OyHkums 2: cuuTbiBalne N BXOAHbIX GUTOB. m «6uT 0> = 0B

W Y1CNO CYMTBIBAEMbIX BUTOB [OMKHO GbiTh < 2000. m6ut 1> = 5B
BHumanme:
anl nepepaye 6uToB yepes3 nOCﬂeﬂOBaTeﬂbelVl NOPT OHN COOTBETCTBYIOT CNEAYIOLLUM YPOBHAM
HanpsXeHns:

mbur 0=+3B - +15B
mbur1=-3B--15B

Onpepenenue: bailT — 310 rpynna n3 BOCbMMW IBOM4HbIX ANIEMEHTOB, T.€., BaiiT — 310 8 6UT,
NPEACTaBNSIOLLMX ABOVYHOE «CIOBO».

Mpumeyanne: MSB = crapuumit paspsa, LSB = mnaawmii paspsg.

CuuntbiBaHue n 6uTOB: dyHKUMa 1 unu 2

m 3anpoc.

1 Gaiit 2 6aiita 2 Gaiita 2 6aiita
m Otger.

1 Gaiit 1 Gaitt 1 Gant n Gait 2 6aiita

Detanusauuq Gaitta:

Mpumeyanue: Heucrnosnbayemble O1Th B GaiiTe COPACHIBAIOTCS B HOJb.

’

.\,‘~:......................................
TMpumep:
CuntbiBanme 6ut 204-211 Begomoro Net

m 3anpoc:

1
! = - CRC 16

W B wecTtHaguarepudHoM gopmare cyutbiBaemble outel 204-211:
0 0204, 0205, 0206, 0207, 0208, 0209, 0204, 020B, 020C, 020D, 020E, 020F, 0210, 0211,
O Beero 14 3HaqeHmii nnm OE B wecTHaguatepuyHom gopmare.

m Orger.

T

' ' ! ! 1
20B - 204 211 - -20C

! _CRC16
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PyKkoBOACTBO 10 uHTErpaLmm Mpotokon Modbus (nposonxete)
Modbus/Jbus

MpumeyaHue: B paHHOM cnyyae «CnoBo» NpeAcTaenset 2 6aiita unu 16 6uT.
| ¢yHKL|,VI9I 3: CYMTbIBaHWUE BbIXOAHBIX CNIOB UMW

BHYTPEHHMX 61TOB. CumnTbiBaHmue n cnoB: ¢pyHkuum 3 unu 4
W OyHKUMS 4: CYNTLIBAHWE BXOAHBIX CIIOB. = 3anpoc.
M Y1CNO CYMTHIBAEMBIX CJIOB AOMKHO ObiTh S 125,

Benombiit Ne Anpec 1-ro cuuTbiBa-: Yucno cyUTbIBAEMBIX
€MOro croBa cnos (n s 125)

MSB* | LSB* MSB* | LSB*
1 Gaiit 1 Gaut 2 Gaitta 2 Gaitta 2 Gaitta

Bepombiii Ne Yucno 3HaueHve 3HaueHne
CHUTBIBAEMBIX nepBoro cnosa nocneaHero cnosa
6aiiToB
MsB* | LSB*
1 Gaitt 1 6aiit 1 baiit 2 baiita 2 baiita 2 baiita
pumep:

CuntbiBanme cnos 805-80A segomoro Ne2.

m 3anpoc.
02 03 0006
I— CRC 16
m Orser.
02 03 ocC YYYYY

|— CRC 16

3Hauenue cnosa 80A

3Hauenue cnosa 805
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PykoBoACTBO 1o uHTErpaLmm Mpotoxon Modbus (nposonxenve)
Modbus/Jbus

m 3anpoc.

Benombiit Ne 5 Anpec buta 3Hayenme 6uta

MSB* I LSB*

1 Gant 1 Gaitt 2 Gaitta 1 6ait 1 baita 2 Gaitta
6uT, ycTaHoBNeHHbI B 0_  3anuck 0
6UT, YCTAHOBNEHHbIIA B 1 3anuch FF

m Otger.

Benowmbiii Ne 5 Anpec 6uta 3Hayenme 6uta

MSB* I LSB*

Mpumeyanue: Ecnv ycraHosneH Homep Beaomoro 00, BCe BEAOMbIE YCTAHABNMBAIOT 3HAYEHUS U He
nepefaioT oTBeTa.

Os

TMpumep:
Yeraroska 6uta 210 Begomoro Ne2 B 1.

n-

|— CRC 16

3anucb cnoBa: ¢pyHkuus 6

W 3anpoc.

Benombiin Ne Anpec cnosa 3HaueHue cnoea

MSB* I LSB* MSB* I LSB*

m Otger.

Benombiin Ne Anpec cnosa 3HaueHue cnoea

MSB* | LSB* MSB* | LSB*

Mpumeyanue: Ecnn ycTaHoOBNEH HOMEP BEAOMOrO 00, Bce BenOMbE YCTaHaB/MBAIOT 3HA4EHNS U He
nepepaiort oTeeTa.

O

Tpumep:

Banuce 3naqvenvsa 1000 B cnoso no aapecy 810 segomoro Nel.

|— CRC 16
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PykoBoacTBo o nHTerpaLimm Mpotokon Modbus (nposonxere)
Modbus/Jbus

Afipeca 8 6T 3a1310TCH BEIOMBIM BbicTpoe cumTbiBaHue 8 6UTOB: yHKUMA 7

m 3anpoc.
1 6ait 1 6aiit 2 Gaitta
m OtBeT.
1 6ait 1 6aiit 1 6aiit 2 Gaitta
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

np0TOKO.I1 Modbus (npononxere)

Kaxablii BELOMbIii MMEET PSAL CHETYMKOB COOBITHIA
(MM AMarHOCTUYECKNUX CHETYMKOB):

W Bcero nmeeTcs 9 CYETIMKOB 151 OAHOMO
BELIOMOT 0.

W 3T cyeTYMKY SBNSIIOTCS 16-6UTOBLIMM COBaMM.

CuuTbiBaHME ANArHOCTUYECKNX CHETYUKOB: ¢yHKI.|WiI 8

W 3anpoc/oTBeT.

1 Gaiit 1 Gaiit

1 Gaiita

2 6aiita

2 6aiita

Os
Dyrxymns

Benomblii fonXeH 0T3bIBaTbCH HA
3anpoc (KOHTPO/b nepesaym).

Kog noadynxymn  Jannbie

00

lMpumevanns:

X, Y, Zu T 3anaworca
no/b30BaTeNEM

C6poc AnarHoCTUYECKMX CHETYMKOB B
HOJ/b, OTMEHA PEXVMMA OTCOEANHEHNS
U nepeHacTpovika KoHgurypaumm
KOMMYTaLMOHHOro ycTpoiictaa. OTeeT
He nepesaercs.

01

0000

COpOC AMArHOCTNYECKUX CHETYUKOB
U Bydepa cnexenns Ha HOMb.

01

FFO0

CynTbIBaHNE PErNCTPA ANATHOCTUKN
BELIOMOIO.

02

Jna sanpoca, XXXX pasxo 0000.

Jna orseta, XXXX — conepxumoe
perucTpa AMarHoCTukn
(3apaercs 1ob308atesem).

U3merenne cumBona, cyxaluero B
Ka4ecTBe KOHEYHOro OrpaHnyuTens
Kagpa (8 pexume ASCII). Mo
ymonyaxuio ucrnonb3yercs LF (OA).

03

XY00

XY 3apaetcs nonb3oBaresnem:
koz ASCII cumBona koHua kagpa.

Pexum oTcoeanHerns — BEAOMbII
He MoxeT 00/IblLe 0TBeYarb.

(Ang aktvsaumm BeAOMOro
ucnonb3yercs QyHkums 1).

04

0000

COpOC AMAarHOCTUYECKMX CHETINKOB
B HOJb.

0A

0000

CunTbiBaHNE ODLYEro Yncna:

T Razpel, MONyYeHAEIE 063 OWOKA
CRC (CTP 1)

0B

(1)

O Kaapel, N07y4EeHHbIE C OLINOKON
CRC (CTP 2)

oc

(1)

O 4YUCTI0 UCKITKOYUTEJIbHbIX OTBETOB
(CTP3)

0D

(1)

O Kazpbl, 84PECcOBaHHbIE CTAHLMN
(CTP 4) (kpome paccbinik)

0E

(1)

O 110/1y4€HHbIE 110 PACCHINIKE 3anpoChl
(CTP 5)

OF

(1)

O HekBuTUpOoBaHHble oteeTsl (CTP 6)

X0

1)

0O 0TBEThl 0 HErOTOBHOCTU OT
_Beaomoro (CTP 7)

(1)

O HeobpaboTaHHble cumBosibl (CTP 8)

X0

1)

(1) Ans 3anpoca, XXXX pasro 00 00.
Jns 01BETA, XXXX — COAEPXMMOE CHETYMKA.

Schneider Electric
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PykoBoacTBo o nHTerpaLimm Mpotokon Modbus (nposonxere)
Modbus/Jbus

CyuTbIBaHME CYETYMKOB COObITHIA: PyHKuMs 11
OTOT CYETYMK YKA3bIBAET BEMYLUEMY: bynky

m [TpasunbHas 06paboTka KoMaHAb! BEAOMbIM Kaxblit BeOMbIN MMEET CYETYMK COOLITHIA. BeayLumil Takxe UMEET CYETYMK COBLITUIA. 3HayeHme Toro

(npupalLeHne cyeTynka coﬁmm‘&), CYeTYMKA YBENMYMBAETCS HA EAMHMLLY NPY KAXOO0M Kafipe, NMPaBusIbHO NPUHSTOM M 06paboTaHHOM
u HenpaBM NbHas OﬁpaﬁOTKa KOMaHbl BEIOMbIM BEZOMbIM (KPOME CneumnanbHo KOMaHAb A CYUTLIBAHUS 3TOTO CYETYMKA, T.€., GyHKuMm 11).

6 3HayeHne cyeTymMKa Takxe YBEIMYMBAETCS NPU YCMELWHO KOMaHAe pacchinku. Ho ecnv BeoMbiin
(CHeTumk ocTaeTCs 6e3 npupaLeHms). nepefaeT UCKIIOYUTENbHbI OTBET, 3HaYEHUe CYETYMKA HE YBENNYMBAETCS.

[larHocTuka oGMeHa uHgopmaLmei Mexay BeayLyum 1 BeLOMbIM 00€CTIeYNBAETCS CYUTLIBAHNEM
Pas3fIMYHbIX CYETYNKOB.

Ecnu cyeTumk BefylLLero paBeH CYeTYMKY BELOMOr0, KOMaHAa, NocnaHHas BeayLuyM, BbinoaHeHa. Ecim
CYETYMK BEaYLLEro paBeH CYETYMKy BeAOMOro + 1, KOMaH/a, NociaHHas BEAyLLIMM, He BbiNosiHeHa.

m 3anpoc.

1 Gaiit 2 6aiita

m OtBerT.

1 Gailt 1 Gailt 2 6aiita 2 baiita 2 Gaiita
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PykoBoactBo o nHrerpavmm
Modbus/Jbus

HPOTOKOII Modbus (npozonxeme)

CuutbiBaHue Gydepa cnexenus: GpyHkuma 12

Npumeyanme: GyHkumum 12, 13 1 14 He peann3osaHbl Ha KoHTponepax Modicon 1 onuckIBaIOTCS TONLKO
B KQ4€CTBE CMPABOYHON MHPOPMALMK, TaK KaK OHW BKNIOYEHbI B CNMCOK GYHKLMIA Jbus.

Benylwumii MOXET 3anpocuTh OMepaumio CYMTLIBAHUS NaMsTh. BefoMbIii 0TBEYaET U nocbliaeT
COZIEPXMMOE CHETYMKOB COOBITUI M CHETYMKA COOOLLEHNA.

m 3anpoc.

Bepombiin Ne 0C CRC 16
1 Gaitt 1 Gaiit 2 Gaitta
m Otger.

Benombiii Craryc cyeTumka Craryc cyeTynka « 64 6Gaiita

Neo COObITUI €006LEeHNi

16air  16aiitr  16aitt 2 Gaiita 2 Gaitta 2 baitta

CoobLieHne CoobLueHne CoobLueHne CoobLueHne
0 nocneaHem 0 npeabiayLiem 0 cobbitun N 0 cobbiTn 64
cobbITUN cobbiTm

u [pn npueme.

=1npu =1 npu pexume ! 1 npu own6oyHOM =1npu
paccbinke OTCOEAVHEHMS! CcUMBONE owmbke CRC

m py nepepaye, Ycno owmMbOK (Npu Hanuumm).

=1 npu pexume
OTCOEAVHEHNS

(1) Pexwmm oTcoeamHeHUs UCNOSIb3yeTes AN aHann3a onpeaesieHHbIx npobiem. B atom pexume
KOMMYTALWOHHOE YCTPOCTBO CNEANT 3a COCTOSIHUEM NIMHWM, CYETYMKAMM NPUPALLEHNI U 0BHOBNSET
Tabnuuy cnexenus. Mpu 3TOM OTCYTCTBYET nepefaya AaHHbIX B NaMsATb BEAOMOr0 W OTBETbI MO JIMHUN.
9710T pexum 3anaeTcs komaHaoi 8 (noadyHkums 01 n 04).
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PykosozcTso o nxterpaumm Mpotokon Modbus (npononxerue)
Modbus/Jbus

MporpammMHbie KOMaHAbl: pyHKuua 13

MporpammHble KOMaHALI MOTYT UCMONL30BATLCS AJ1S BBINONHEHUS CRELYIOLMX QYHKLMIA:
u [NoAcoeMHEHE K NamsITV BESOMOrO.

m OTCoeauHeHNe OT NamMsTV BEOMOTO.

m OcraHoeka Begomoro (OCTAHOB/STOP).

m 3anyck Begomoro (3ANYCK/RUN).

W YTeHne nporpaMMbl OT BEAOMOTO (CYMTLIBAHME COAEPXUMOrO NamsiTu).

W 3arpyska NporpaMmel B BeOMbIN (3anuchb namstu).

ON

OyHKyMM, MCONB3YEMbIE AN 3arPy3KN M YTEHUS NaMSTH, MOTYT TakXe UCTO/b30BaTbCS [U1S YTEHUS U
3ancy namsiT1 aHHbIX CBEPX aAPECHOro orpaHnyeHns B 16 our.

KomaHzbl 3arpy3kv v 4TeHus namsTv JOCTYHbI B 1000€ Bpems. [1porpammHbie KOMaHb! JOMXHbI ObiTh
0praH130BaHbl B TEYEHNE CEaHCa, BKIIOYAIOLLEro:

m [TogcoeanHenne.

m Komangel.

m OrcoenmnHeHme.

TNMpumeyanne: Komanel 4TeHNs 1 3am1cy He MOTyT ObiTb 0ObEAMHEHBI B PAMKaX OBHOI0 CEeaHca.

[pyn oTBETE «HEKBUTUPOBAHO» (UCKIIIOYUTENIbHBIN OTBET 7), ANArHOCTUKA, CBA3aHHAS C TaKUMM
DYHKLMAMY, MPOU3BOAMUTCS C MOMOLLLIO QyHKUMM 14 (CM. crenyowmii pasaen).

Tonbko 04HO KOMMYTaUNOHHOE yCTpOﬁCTBO OfHOBPEMEHHO MOXeT UMETb AOCTYI K NamaTy BE4OMOIro 74
Win faBatb KOMarAbl LEHTPabHOMY poLeccopy Be4oMOro.

Takoe B3anMHOE UCKJTIOYEHUE y4UTHIBAETCS B OPraHn3aLium nporpaMMHbIX KOMaH/ B CeaHcax:
W HernocpeaCcTBEHHO MporpaMMHbIe KOMarzb! (OCTaHOB, MyCK, YTEHWe, 3arpy3ka v T.4.).
m OtcoeanHeHne namamm.

TNMpumeyanna:

W [1amaTb faHHbIX BCErAa AOCTYHA HE3aBUCUMO OT CTaTyca KOMMYTaUMOHHOO YCTPONCTBA (€CTb
coefinHeHne nin HeT). Takn 06pa30M YunTLIBAETCA NPUHLNIT B3AUMHOI0 UCKJTIOYEeHNS.

| ﬂpoue,qypa aBTOMArn4eckoro oTcoeanHeHns ( ncreyeHne BPEMEHU U T.A. ) Bejomoro ycrpoﬁcma
npegycmarpuBaeTcs Ha cnyqaﬁ OTCYTCTBUSA KOMaHAbl OTCOEANHEeHNs (ﬂMHMﬂ He paﬁoraer, olmbka
CBANNT.A.).
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PykosoacTso 1o nHterpaumm Mpotokon Modbus (nposonxere)
Modbus/Jbus

JuarHocTuka nporpaMmMHbIX KOMaHA: ¢yHkuua 14
9Ta KOMaHza UCNONb3YETCs 191 MHAMKALMU PE3yNbTaToB AUAarHOCTUKM, B Cydae NOCTYNeHus
UCKNIOYNTESILHOIO 0TBETa 7 (663 KBUTUPOBAHWS), MOJYYEHHOTO NPY BbIMOHEHUW NPOrPaMMHOI KOMaHI

(dyHkums 13). ITM 0BecneymBaeTCs ANarHoCTMKa NOCNeaHEN BbIMOIHEHHOW KOMaHbI.

KomaHza He CaHKLMOHMPOBaHA AN PACCHIIKM.

O

m 3anpoc.
1 Gailt 1 Gaiit 2 Gaiita
m Otger.
1 Gaiit 1 Gaiit 1 Gait 1 Gait 1 Gaiit 2 Gaiita

Bo3spalLieHHbiif ko4 noAGYHKUMM — 3T0 KOA NOAPYHKLMM IOCNELHEN BbINOHEHHON NPOrPaMMHOM
KOMaHfbl, CO CTapLLMM GUTOM, YCTaHaB/IMBAEMbIM B 1, B Ciy4ae 0OHapyxXeHus OLnMOKu rpn
BbINONHEHUN KOMaHABI.

Tpumep: 82 ana 3anpoca 3anycka (moadyHkums 2). Tun olwmbku KOAMPYeTCs CEAYIoLMUM 00pa3oM:

Ne Onucanne Tun KoMaHAB, KOTOpas Morna
BbI3BaTh OWHOKY
00 be3 ownbkn
01 Heu3BecTHasi KOMaHAa, HECAHKLIMOHNPOBAHHAS M Jliobast komarga
HEMpaBuIbHO BbIMOSHEHHAS (HAMPUMED, Ananorosas
owmbka Li[).
02 HegevicTBuTenbHbIN BUDTYaNbHBIA aAPEC (MpeBbiLaeT YrexHne wm 3annce B NamsTb.

Makcumym ﬂDﬂyCTMMbIﬁ A1 aapecHoro ﬂOﬂﬂ),

03 Saiymnra namarw. [lonb3osatenb NbITAETCA CYATATL WU YreHne wm 3annck B NamsTeb.
3anucarb namsTh, ¢ KOTOPOA yXe BeseTcs pabota
JAPYrviM KOMMYTALMOHHBIM YCTPOHCTBOM (MPUHLNI
B3aUMHOI0 MCKIIOYEHMS]).

04 Yrerme unm 3anncek N0 HECYLECTBYIOLMM aApecam (3a YreHue wam 3annce B namsTe.
npesenamu rosis aapeca paccmaTpuBaeMoro BEAOMOro).

08 HenevicTBuTE/IHOE YUCTIO CJIOB. Yrenne unm 3annck B NamsTb.

09 Komarga He caHkumoHvpoBaHa. Beombivi B paborte. 3anuch B namsTh.

10 Komanaa He caHkumoHupoBaHa. Benombiii otcoeauneH. — [1yck, 0CTaHOB, YTEHNE um 3amuch.
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PyKkoBoACTBO 110 uHTErpaLmm Mpotokon Modbus (nposonxexve)
Modbus/Jbus

3anucb nocnepoBaTeNbHOCTU U3 N-OMTOB: GyHKUMS 15

m 3anpoc.

Bemombiii Ne | OF Anpec 1-ro Yucno Yucno 3HaueHue
33/1aBaEMOro 33/1aBaEMbIX 33/1aBaEMbIX 33/1aBaeMblX
6uta 6uToB 6aiiToB 6utoB

1 Gaiit 1 Gant 2 Gaitta 2 Gaitta 1 Gant n Gait 2 Gaitta
1<X<1968 :
1<n<246
1-# Gaiir . n-it Gaiit
Nocneanmii Gut Nocneanmii 6ut
1-ro Gaitta n-ro Gaitta
1-i 6uT MNepBbiit 61T
1-ro Gaitra n-ro Gaitta
m OtBer.

Benombiin No 0]3 E Anpec 1-ro Yucno

! 3a7aBaemoro 6uta 33/12BaEMbIX
H 6uTOB

1 Gaitt 1 Gaitt 2 baitta 2 Gaifta 2 Gaitt

TMpumep:
Yeraroska 6utos 200-201 Begomoro 38 1.

m 3anpoc.

--- CRC 16

m Orser.

*----CRC 16
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PykoBoactBo o nHrerpavmm
Modbus/Jbus

HPOTOKOII Modbus (npozonxeme)

3anucb nocnepaoBaTeNbHOCTH U3 N-CNOB: GyHKuMsA 16

m 3anpoc.
Benombiii Ne | 10 Aapec 1-ro Yucno Yucno 3Hayenne CRC 16
33/1aBaEMOro 33/1aBaeMblX | 33haBaeMbiX 33/1aBaEMbIX
cnosa CcnoB 6aiiToB CrnoB
1 6aiit 1 Gait 2 Gaitta 2 baitta 1 ant n Gait 2 Gaitta
1<X<123
1<N<s246
1-e 3agaBaemoe CNoBo | Mocneanee 3anaaemoe CNoBO
m Oter.

H
Benombiin No ' Anpec 1-ro Yucno
V 3a/1aBaEMOro CNoBa  » 33/1aBAEMbIX

cnos

1 6aiit 1 Gait 2 baitta 2 Gaifta 2 Gaitt

ll~-'*llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Tpumep:

Ycraroska cnos 0800-0803 segomoro Net.
(0800) = 0001

(0801) = 0010

(0802) = 0100

(0803) = 1000

m 3anpoc.

0001 0010 0100 1000

..-.CRC 16

m OrBer.

L...CRC 16
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PykoBoacTso o nHTerpaLm Mpotokon Modbus (npononxerue)
Modbus/Jbus

DYHKLMA BOIBPALLIAET OIMCAHYE TUITA KOHTPONNEDA UneHtndukauuns segomoro: GpyHkums 17 (tonbko ana PM 6xx/CM2xxx).

110 3TOMY afIPECy, CTATYC «MHAVKATOPa PaBoThi» 1

m 3anpoc.
VIH(I)OpMaLI,MIO, OTHOCSILLYIOCS K KaXA0MY Tuny
BEAOMOrO. Paccbinka He noaaepxunBaeTca.
1 Gaiit 1 Gaitt 2 baiita
m OtBerT.
1 Gaiit 1 Gaiit 1 Gailt 1 Gaiit 1 Gaitt 1 Gailt 1 Gailt 2 Gaiita

Mpumeyanue: Yucno 6aiiTos, naeHTUdUKATOP BELOMOrO U LOCTYNHBIE JaHHbIE 3aBUCAT OT TUNa
Befomoro. [ing uuamkaropa Bki./Bbiki.: FF = ON/BKJT n 00 = OFF/BbIKJ1.

O

TMpumep: CuntsiBaHme faHHbix PM600 Ne17:

m 3anpoc

1 Gaiit 1 Gait 2 baiita

m Orger.

64 = Tonbko ans Mmogyneii Powerlogic.
01 E1 = agpeca Powerlogic.
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PykosoacTso 1o nHterpaumm Mpotoxon Modbus (nposonxenve)
Modbus/Jbus

Anroputm reHepauum CRC16

O
ST
> v

[ cracm@ Gair  —» CRC 16 ]

[ cpur CRC 16 Bnpago ]

HeT nepeHoc na

<

[

Y [ oRC16 () poy — > CRC16 ]{—

Ccneqylowwmii 6aiit

3 Het [ coobLLEeHIE 3aBEPLLEHO } 1
+ uckmoyarowee NN

N = 4UCN0 OUT laHHbIX

POLY = nomurom ans renepauym CRC 16 = 1010 0000 0000 0001
(ronnHom renepaumn = 1+ x2 + x15 + x16)
B CRC 16, LCB nepegaetcs nepsbim.

e
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PykoBoacTBo 1o nHterpaumm
Modbus/Jbus

np0TOKO.I'I Modbus (npogonxetive)

ON

Mpumep pacyera CRC: kagp 020B = cyuTbiBaHue cyeTymKa cobbiTnii (pyHkums 11) Begomoro B 02h.

NHvuvannsaums CRC= 1111 1111 1111 1111
CRC
+1-i 6aiir (02) CRC= 0000 0000 0000 0010
n=0 CRC= 1111 11 11 1101
Cpgur N 1 0111 111 111 1110_1
+ NOANHOM 1010 0000 0000 0001
n=1 CRC= 1101 111 111 1M
Capur Ne 2 0110 11 11 111_1
+ NONMHOM 1010 0000 0000 0001
n=2 CRC= 1100 11 111 1110
Caopur Ne 3 0110 0111 111 1110_0
n=3 Capur Ne 4 0011 0011 11 1111_1
+ NONMHOM 1010 0000 0000 0001
n=4 CRC= 1001 0011 11 1110
Caopur Ne 5 0100 1001 111 1111_0
n=>5 Capur Ne 6 0010 0100 111 1111_1
+ NONMHOM 1010 0000 0000 0001
n==6 CRC= 1000 0100 11 1110
Capur Ne 7 0100 0010 0111 1111_0
n=7 Cagur Ne 8 0010 0001 0011 1111_1
+ NONMHOM 1010 0000 0000 0001
n>7
=CRC= + 2-i CRC= 1000 0001 0011 1110
6aiit (¢ B) 0000 0000 0000 1011
n=0 CRC= 1000 0001 0011 0101
Capur Ne 1 0100 0000 1001 1010_1
+ NOSMHOM 1010 0000 0000 0001
n=1 CRC= 1110 0000 1001 1011
Capur Ne 2 0111 0000 0100 1101_1
+ MOAMHOM 1010 0000 0000 0001
n=2 CRC= 1101 0000 0100 1100
Caopur Ne 3 0110 1000 0010 0110_0
n=3 Crsvr Ne 4 0011 0100 0001 0011_0
n=4 Cagur Ne 5 0001 1010 0000 1001_1
+ NOSMHOM 1010 0000 0000 0001
n=>5 CRC= 1011 1010 0000 1000
Cpgur Ne 6 0101 1101 0000 0100_0
n=6 Cagur Ne 7 0010 1110 1000 0010_0
n=7 Cagur Ne 8 0001 0111 0100 0001_0
OKOHYaTenbHbIi 1 7 4 1
CRC MSB LSB

Takum obpasom, CRC ans aawHoro kagpa: 4117 B wecTtHaguarepnyHoM gopmare.
MSB = crapiume 6aiTsl.
LSB = mnagume OaiTb.
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PykosoacTso 1o nHterpaumm Mpotokon Modbus (nposonxere)
Modbus/Jbus

O

OnektporexHnyeckas uutepnpetaums CRC B cetn RS485:

W B JaHHOM 1pUMepe 3arpoc Mpou3BOANTCS OT BEAYILEro:

W B 310M Cryyae oTBer:

CRC 16

+5V

Do|D1|D2|D3|D4|D5(D6|D7 Do|D1|D2|D3|D4|D5|D6(D7

Crapt
Cron
Crapt
Cron

Takvm 00pasoM, curHan uHTeprpeTupyerca kak: $ 41 17
(KaK 1 Bbl/I0 PACCYNTAHO).
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

np0TOKOII Modbus (rnpononxene)

O

«@usndeckwii» npumep Kkagpa:

W «Beaywme» kaapel nepegatotcs cneumansHeim [10.

W «Besombie» kaapbl nepesarotcs mogynem Digipact.

m /g RS485 ucrionbayetcss 2-x npoBoAHas kabesbHas pa3BogKa C Harpy3Koi v nonspu3aumen.

W VI3MepeHns npon3Boas[TCs C MOMOLLbIO ocumnorpaga yepes Boisogbl 8/9 (“ropsyas” Todyka aardmka —
B U3MEPSEMOVI CPEAE ) v BbIBOAbI 4/5 («X0NnoaHas» TOYKa, BO BHELUHEN Cpese ) Ha 9-KOHTaKTHOM
pasveme subD mogyns.

Ucnonw3yetcs gyrkums Modbus 11 («cunTbiBaHue cyeTduka cobbITuii»). Bce Mogynm MerT AaHHy0
GYHKUMIO (CM. onrcaHne QyHKUmiA).

m 3anpoc.

m Orger.

W [Tpumeyarue: nockonbky ckopocTs nepegaqm — 19200 60a:

O 1 6uT = 52 Mkc

O 1 6avit (1 crapr. + 8 6ur + 1 cton.) = 520 mkc

O CnegosatenbHo, TeopeTuyeckas fmHa oteera = 4,16 mc (4, 14 Mc npu namepeHmm).

m PopmMa N3MEePEHHOTO CUrHana (Hayano kazpa):

+5V

ov

-5V

2,86
3anyg||<c k J

D0(D1|D2|D3|D4|D5(D&(D7! DO0(D1|D2|D3|D4|D5|D6|D7

Start
Stop
Start
Stop

B Takom cnyyae, nonyyaem appec segomoro (02 B wecTHaauaTepuyHoM dopmare) u GyHKLMOHANbHDIA
kop (OB B iecTHaauaTepuyHoM dopmare).
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PykoBoAcCTBO 110 MHTErpaLm TexHuuyeckue cneumndpukaummn
Modbus/Jbus Schneider

00630p

MwuH1marnbHble TpeboBaHMs K KOHGUIypaLwK:

m OyHkumy ans 6uT (YTeHue/3anuck): 1 1 2; 51 15 u/mnm dyHkumm ans
CnoB (4TeHue/3anuce): 3 n 4; 6 u 16.

W [lnarHocTuyeckue dyHkumu: 8 (nogkoasl 10-18), 11.

Kpome Toro, Bce YCTPOACTBA JOMKHBI NOALEPXMBATL PACCHUIKY As
dyHKUWIA 3anucK.

(Mopmar nepefaym [OKEH BKIIOYATH Creaylolume
JaHHble: M 1 CTapToBbIA OUT.

M 8 OUTOB JJaHHbIX.

W 1 cTOMOBHIN 6UT.

B be3 KOHTPOns YeTHOCTM.

CkopocCTb nepeaayu AaHHbIX AosmxHa Bkoyatb 9600 6oa.

Bribop dpuanueckoro unTepdeiica (RS232C, RS422A, RS485, 20 MA TokoBasi NeTns) 3aBUCHT OT CpeLbl
1 Tpebyembix paboumx XxapakTepuUCTuK.

Dins duamnyeckoro nHTepdeica ucnonbayiite pasbem RS485 ¢ 4-x
MPOBOAHON TONOJIOTMENA. (3TO eAVHCTBEHHBIA CTAHAAPT, ONPELENeHHbIA Ans
MHOrOTOYE4YHOro NpuUMeHeHus). OBOPyAOBaHME TAKKE AOKHO
MOAAEPXMBaTh 2-X MPOBOAHYIO TOMOJIOTMIO.

TpebyeMble NPUHLMMBI:

m Yyet popmara kagpa.

B Y4eT UCnonb3yemblx GYHKLMI ( PYHKLMOHABbHBIX KOAOB).

M Y4eT npefenbHbIX 3HAYEHNN, 3aAaHHbIX MPOTOKONOM:

m CuutbiBaHue 2000 6ut unm 125 cnoB Makcumym

m 3anuck 1968 6uT unn 123 cnosa MakcuMyMm.

M Vcnonb30BaHne HOMEPOB BEAOMbIX, KOTOPbIE MOrYT 331aBaTbCs C NapamMeTpamu.

m O6HapyXeHWe OKOHYaHMIA KapoB C 3-CUMBONBHOM Nay30ii.

m [pupaLLeHme AnarHoCTMYECKIUX CYETYMKOB B COOTBETCTBUM C TEXHMYECKUMM CrieLmduKaLmusamm.
W AniekBaTHas peakums Ha HenpeaBULEHHbIE COObITUS:

m [py nonyyeHnm kazpa ¢ owmbKoii oT BeayLuero ¢ npasubHbiM CRC 16 (KOHTPOsbHBIM
C/IOBOM) V1 HOMEPOM BELJOMOT0, BO3BPAT UCKIIIOYUTESIBHOTO COOBLLIEHNS.

m OTcyTCTBUYE OTBETA Ha Kaap ¢ owmbkoii CRC 16.

m OTK/IOHEHWE HEMOJHBIX WK CANLLKOM JIMHHBIX KaipOB.
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

TexHnyeckue cneumndpukaumm
Schneider (npoponxeHue)

O

W [1ay3a Mexzy 1ByMS CUMBOSIAMY B KaAPe A0IXHA ObiTb BCErAa MeHbLUE Tpex cuMBosioB (1 cumson =
CTapTOBbINi OUT, OUTBI JAHHBIX, OUT KOHTPOJS YETHOCTY M CTOMOBBIN OUT).

W [1ay3a Mexzay AByMS KaApamu (0T BEAYLLEro wiv BEAOMOI0) He JONIXHA ObiITb MEHbLLE TPEX CUMBOJIOB.
W Ec/m B yCTPOVICTBE 3a/aH KOHTPOb YETHOCTH, KOHTPOJIIO YETHOCTY MOANIEXAT BCE OaiiThl B
110/1y4EHHOM Kazpe.

W Ec/m B YCTPOVICTBE OTKIIOYEH KOHTPOb YETHOCTH, OTKIIOHEHMIO MOANIEXAT KaApbI ¢ baiTamu,
COBEPXALLUMU KOHTPOJTb YETHOCTY.

W Kazp or BegyLero um Be4OMOro [I0XeH MoABepraTbCs CAEAYIOLMM MPOBEpKaM:

O KoppektHocts CRC 16

- HOMEp BEAOMOro

- (PYHKUMOHANbHBIN KOZ 1 MOAKOAbI (€C/M NPUCYTCTBYIOT)

- JUMHA 101s (1PEAENbHbIE 3HAYEHNS, AOIYCKAEMbIE MPOTOKOIOM)

- (pakTnyeckas /MHa (A/IMHA MOAS = YUCTI0 MOYYEHHbIX OaliToB)

O Beaywmii jonxXeH:

- CUrHaM3NpPoBark 00 oLLmbKax (coobLyeHue 06 olnbKe, IKpaH, CBETOANOAbI 1 T.1.) B

OTBETax BEAOMOro

- BCerfa ObiTb CIIOCOGHBIM YCTaHOBUTb CBS3b 10C/IE HEMPABUIILHOIO OTBETA OT BEAOMOIO

- OTKJIOHSATL OTBET OT BEAOMOI0, MOCTYNAIOLMIA B TEYEHUE NEpesayy Kaapa OT BEAYLLEro (MOHbIA
JAYNneKkc He npeaycmMoTpeH B Jbus)

- POBEPSTbL COOTBETCTBME CTPYKTYDbI MEPEAABAEMOr0 Kaapa MPOTOKOATY (YNCTI0 MEPEMEHHBIX, YUCIIO
baiit U T.4.).

NMpumeyanunsa:

m Oumbka cBS3M yKa3biBaeT Ha oLLMOKY B popmare (kagpa), KaspupoBaHuu, OLLMOKY YETHOCTU Un
NEPErnoHEHNS.

W HenpasuibHas JymHa kKaapa 06HaPYXWBAETCS MPOBEDPKON MONS «HUCIO0 AaHHBIX» (DY HAIMYMM), MOAS
«4UCI0 GaTOB» (MPU HaMYM) 1 aKTNHECKON J/IHBI Kafpa.

m [In9 kagpa JymHo cBbilue 255 6aifT BeAOMbIN 0/IXeH 0XvaaTh KOHLA kaapa (06HapyxeHue 3-
CUMBOJIbHON r1ay3bl). Kaap He obpabarsisaetcs u cyetymk 2 (kaap ¢ olwmbkoii CRC) ysennynsaercs
TO/IbKO Pa3.

W BBesieH HOBbIi AMarHoCTUYeCKui cHeTymnk 6 Ans dyHkumn 13 (3arpyska nporpammsi). CTapbiii CHETYMK
6 «[/IK He roTos» cTan c4eT4ukom 7. HoBbiii cHeTYMK 6 yBEIMYMBAECTCA KaX/bli pa3 npu nepesaye
UCKIIOYNTEIIBHOO OTBETA «HEKBUTUPOBAHO» (BKJIK0YAs PACCHIIKY). B pexume ANCTaHLMOHHOM 3arpy3kn
BCE UCKIIOYUTENbHBIE KOAbI (1, 2, 3, 4, 8 n 9) 3aMeHSIOTCS KOBOM «HEKBUTUPOBaHO» (7). 8T0 nponcxoant
BCSKWIA pa3 npu 06HapyxXeHnn koga 13 (cM. <Heu3BECTHbIN QYHKUMOHANbHBIN KOA> — HET anropuTma).
@yHkums 14 MOXET MCrIob30BaTLCS A1 N0NTyYeHus b0see AETabHOM MHGOPMALMY 10 OLLMOKaM.
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PyxoBoacTtBo o nHterpaumm
Modbus/Jbus

TexHuuyeckue cneumndpukaummn

Schneider (NpomonxeHue)

O

ANropuTm ynpaeneHus CyeT4mKamm

)

MaeHTndukauns

Mpnem

Ouwmbka cBsian

3-CcUmBONbHAs naysa

Mpuiem A
255 cumBonoB CTP8 = CTP8 + 1
Makc.

CTP1=CTP1 +1

Homep Benomoro

Homep BefoMOi CTaHumm

Ucknioyenme Nel
CTP3 =CTP3 + 1

V Ucknioyenme Ne3
CTP3 =CTP3 + 1

v Ucknioyenmne Ne2
CTP3=CTP3 + 1

HET

Henpas. pauHbie

Uckniouenme N3
CTP3 =CTP3 + 1

Y

 [lpumeyanme:

CTP x - 3Ha4eHme COOTBETCTBYIOLLEro CHETYMKA (OMCaHue CHETYMKOB NPUBEAEHO Ha CTP.67 PykoBoacTsa)
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PykoBoacTBo 1o nHterpaumm
Modbus/Jbus

TexHuyeckue cneumpukaumm
Schneider (Mpoponxenue)

ON

Anroputm ynpasneHus cyeT4ukaMm (NpoaonkeHune)

DyHKUMOHANbHBINA
KOZ, HE CaHKLIMOHMU-
POBaH AN1sl PACCHUTKY

HET

Henpas. pinHa

Henpag. agpec

Henpag. faHHble

<

CTP3=CTP3 + 1

O6pabotka
B NPUSIOXEHUN

CTP3=CTP3 + 1

Paccbinka

Wcknioyenne
Ne2,3,4,8um9

OyHkuwst 8 cOpacbiBaeT) per
CYETYMKN B HOMb
v GyHkums 11

CTP9=CTP9 + 1

Paccbinka
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PykoBoAcTBO 1o nHTErpaLmm
Modbus/Jbus

TexHuuyeckue cneumndpukaummn
Schneider (NpomonxeHue)

Mpumeyanue: CornacHo HOBbIM PEKOMEHAALIMSIM
komnaHum Schneider no aneKTPOMarHUTHOI
coBMecTMMocTH (OMC, SKBMNOTEHLMANbHBIE CETH),
3KpaHWUPOBaHME CNeayeT 3a3eMNsTb Ha 060MX
koHuax. CoemuHeHue ¢ 3emneil npefHa3HaueHo
Q151 OFPaHUYEHMS! MHAYKTUBHBIX PACCEMBAHMIA.

[ing coenvHeHus cnenyert Mcnonb3oBaTb FHE3A0BOM
9-KOHTaKTHBII pasbem subD

CoeauHeHue

4-X NPOBOAHLII BeAOMbIi 63 Nonspu3auun uam agantauum

ov|

R

! oV} I 6

Y L | AP 2

— Re

! L 7

| 3

|

! RD + (A’

. +(A) 8
RD-(B) | ,

| TD + (A) °
| —’ > TD-(8) y

' Ycrpoicteo

Rp = 470 Om
Rc = 150 Om

LLiTekepHblit pasbem

BepoMblit 6e3 nongpusauvmn unm agantaummu, CKOHGUrypupoBaHHbIi no 2-x

NPOBOAHON TONONOTUN

ov| 1\\
R

[ VB 1P 6

Y I Ap 2
— Rc

! L 7

| 3

|

! RD + (A’

. +(A) 8

| RD-®) | ,

| D + (A) o

' 4{ TD- (B)

1+ YcTpoiicTeo

)
6
2
7
3
8 ——— RD+(A)
4 —— RD-(B)
9———TD+(A)
j— TD - (B))

L L+ (A/AY

5— 1 | -®BB)

LLiTekepHblit pasbem
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

TexHnyeckue cneumndpukaumm
Schneider (npoponxeHue)

CM. [LOKyMEHTaLMIO 1O YCTaHOBKe GUIILTPOB 1S
3aLLWUTLI OT NEpeHanpPAXeHMii

[ocTynHble JOKYMEHTbI

CM. CrpaBOYHbIii JOKYMEHT:

m Ha ¢ppaHuysckom: PCRED 399074FR,
m Ha aHrnuiickom: PCRED 3990774EN.
m Ha pycckom: PCRED 3990774RU.
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3aKoyeHue

RS232C:

m pepenbHas gavHa — 15 .

m Cnefiyet yuuTbIBaTh KOHKPETHBIE TPEOOBAHUS KaXaoro MHTepdeica 1 nporpaMMHoOro obecrneyeHus

(MO) no ynpaeneHnto KOHTPONbHEIMU NuHKsMU (RTS/CTS) npu ycTaHoBKe CBA3W.

RS232/RS485

m [py1 BO3MOXHOCTM MCNONL3YiiTe Npeobpa3oBartenu, PeKOMeHA0BaHHLIE KoMnaHmei Schneider

Electric; OHW ucnbiTaHbl U NpeaHasHayeHsl ang paﬁOTbI B HE3aBUCUMOCTM OT KOHOUIypaLum CUCTEMBI.

Jinuua RS485:

m [py1 BO3MOXHOCTH, BbiGEpUTE 2-X NPOBOAHOE COEAMHEHME MO 4-X NPOBOAHOI IMHWM CBA3N.
M Vicnonb3yiiTe 3KpaHMPOBAHHYIO BUTYIO NApy C XapakTepUCTUyeckum uMnepaqcom 120 Om.
m ObecreybTe COeAMHEHIE C 3eMAel.

m ObecneybTe Harpy3o4Hble conpotuenenus (120 Om) Ha kaxaoii CTOPOHE IMHUM CBS3M, a
TaKXe MoNsipu3aLmMoHHbIE CONPOTUBNEHNS (DEKOMEHYETCS HA CTOPOHE BEAYLLEr0).

m OrpaHunybTe yMcno Besombix (4o 31).

Mopynu:

m Kaxaplit Moaynb 0MXeH UMETb CBOI coBCTBEHHbIN appec. ObecneybTe 0aMHAKOBbIE CKOPOCTY
nepefayy aaHHbIX v Gopmarb (aHHble, KOHTPOMb YETHOCTM, CTOMOBLIMA OUT 1 T.4.).

Mpotokon Modbus:

m He cmewmsaiite B oaHoii cetn Modbus ASCIl n Modbus RTU.

m [TpoBepsinTe COOTBETCTBIUE GYHKLMIA, PEAN30BaHHbIX B NOACOEANHSIEMbIX MOLYNSIX, U GYHKLMIA,
1CMOSIb3YEMbIX BEAYLUNM.

W Y4nTLIBAIATE Pa3NNyHbe BPEMEHHBIE OTPAHUYEHNS!, YKa3bIBAEMbIE B POTOKOJE.
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Xapaktepuctuku 000pyaoBaHuS

O6opynoBanue |MopaepxuBaembie |OTMeTka | Popmar kapgpa/ | CoeauHeHue | AneKTPUYECKUiA
yHKUMN BPEMEHU | CKOPOCTb uHTepdeiic
DC 150 1,2,3,4,5,6,8, Da 8 6UT JaHHbIX, He3noBoit RS485 — 2 unm
11,15, 16 6e3 KoHTpons 9-KOHTAKTHbIA 4 nposopa,
YETHOCTH, pasbem SubD C HarpyaKoit u
1 cTONOBBIN 6UT, nonsipusauuen
9600 v 19200 6op no 3anpocy
PM 300 1,2,3,4,5,6,8, Het 8 6UT JaHHbIX, Phoenix, 5-koH- | RS485 — 2 unn 4
11,15, 16 6e3 KoHTpons TaKTHbIiA WTekep-| nposoaa + 115B/
YETHOCTH, Hblii/rHe3a0Boi | 500B nepem.Toka
1 CcTONOBHLIN 6UT, | pasbem ¢ LISl NUTaHUs, C
9600 1 19200 604 | pesbboii Harpyskoii no
3anpocy
ET 44 1,2,3,4,5,8, 11 Her 8 61T JaHHbIX, He3noBoI RS485 — 2 unn 4
6e3 KoHTpons 9-KOHTaKTHbIiA nposoza, 6e3
4ETHOCTH, pasbem SubD Harpysku unn
1 cTONOBBIN 6UT, nonspusauun
9600 6op,
XLI/XTU 300 1,2,83,4,5,6,7, la 8 OUT AaHHbIX, [He3noBoMN RS485 -2 wm 4
8,11, 15,16 6e3 KOHTpoNs 9-KOHTaKTHBbII NpoBOAa, C
YETHOCTH, pasbem SubD Harpyskoi n
1 CTONOBBLIN 6UT, nonsipusaumen no
300-19200 6op, 3anpocy
Digibloc D200 1,2,3,4,5,8, 11 la 7/8 6UT BaHHbIX, He3noBoM RS485 -2 um 4
c/6€e3 koHTpons 9-KOHTaKTHBIiA NpoBOAa, C
yeTHocTH, 1/2 pasbem SubD HarpysKoi no
CTONOBbIA OUT, 3anpocy + RS422
1200-9600 60z 1 RS232
Micrologic 3,4,6,8,11, 16, la 8 OUT AaHHbIX, 6-KOHTaKTHBbII RS485 -2 unm 4
17 c/6e3 koHTpons pasbeM unm nposofa, + 24B
YETHOCTH, KOMMAEeKT nocT.Toka Ans
1 cTonoBbLIi OUT, (kabenb + nuTaHus, 6e3
4800-19200 60 | rHeamoBoi Harpyskv unu
9-KOHTaKTHBIiA nonspusauun
pasbem SubD)
SEPAM 1000+  [1,2,3,4,5,6,7, |fa BOUT MaHHBI, | 4 yourakTii | RS485 — 2
8,11, 15, 16 €/683 KOHTPONA | oy oy nposoaa + 12B
HetHocTh, ¢ peabGoii (co | nocr.Toka gt
1.cTONOBYIA OMT, | ey vanuupm | nuTasws, Harpyaka
4800-38400 Goa COMpSIXEHNEM) | 1 nonsipu3auus no
3anpocy (co
CreLyanbHbIM
CONpPSXEHNEM)
SEPAM 2000 1,2,3,4,56,7, la [He3goBon RS485 -2 unmn 4
8,11, 15,16 8 GuT paHHbix, 9-KOHTaKTHBI/i | NpoBoaa, ¢
€/063 KOHTPONA | sy em SUBD | Harpyakoid
oo sy
300-38400 Gon sanpocy
CM 2XXX 3,4,6,8,11, 16, Da 8 6UT AaHHbIX, 5-KOHTaKTHbIiA RS485 — Tonbko 4
17 6e3 KoHTpons pasbem ¢ nposoza, 6e3
YETHOCTH, pe3sbboit Harpysku uim
1 cTONOBBIN 6UT, nonspusauun
1200-19200 6oa
CM 4000 3,4,6,8,11, 16, Da 8 6UT aHHbIX, Phoenix, RS485 -2 unmn 4
17 c/6€e3 koHTpons 5-KOHTAKTHbIA nposoza, 6e3
YETHOCTH, pasbem ¢ Harpysku um
1 cTonoBbIit 6UT, | peabboit nonspu3aumn
1200-38400 60p, RS232
PM 600/650 3,4,6,8,11, 16, Da 8 6UT JaHHbIX, 5-KOHTaKTHbIiA RS485 -2 unmn 4
17 6e3 KoHTpons pasbem ¢ nposoza, 6e3
YETHOCTH, pe3bboit Harpysku um

1 cTONOBbLIN 6UT,
1200-19200 6oa

nonapusauumn
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Peanmsaums CpencrtBa AMarHoCTUKK
B 000pYA0BaHN

MepeyeHb AMarHoCTUYECKUX NPOBEPOK

KoHTponb:

m Bce nonyyaembie/oTnpaBnsiemMble kaapbl COBMECTUMbI C GYHKLMSIMM, NOALEPXNBAEMbIMIA CUCTEMON
ynpaeneHusi/o6opyaoBaHnem?

m Dopmar kajipa 0AMHAKOB [151 BCEX MOLCOEAUHEHHBIX YCTPOWCTB?

W Y4uTHIBAETCS MaKCMMANbHOE YUCTO0 BEAOMbIX?

W Kaxg0e 13 yCTPOICTB UMEET eANHCTBEHHBIN 1 NPABUAbHbINA aapec?

| /RN

MocnepoBarenbHas ces3b (RS232):

m 10 ynpaBnsieT KOHTPONbHLIMK curHanamu (RTS/CTS)?

W JIuHns «nepexpeLeHa (cross-over unm Het) (2 u 3 Ha RS232)? m MopaepxviBaetcs
3a71aHHas CKOPOCTb Nepefayy AaHHbIX?

W 3apaHbl napameTpsl ang uHtepdelica (ckopocTb, dopmart kaapa, DTE/DCE, n 1.4.)?
m CeeToamoapl Rx 1 Tx Muraot Ha uHTepoeiice?

| /RN

AcuHxpoHHas cBa3b (RS485):

m KoHdurypauws 2/4 npoBoa y4TeHa Haanexaiumm 06pasom?

m CoevHenns L+ u L- nHeepTMpoBaHbl?

m lMonsipu3oBaHa IMHUS Ha UHTEpdeiice (nm rae-HUbyab ewle, HO He B 2 TouKax)?
W YyTeHa MakcumanbHas aavnHa cetu (¢ ysetom SMC)?

| /RN

MoacoeanHeHHble yCTpPoOACTBA:

m [Nonyyaemble/0TNpaBnsemMble Kafpbl COBMECTUMBI C GYHKLMSIMU, NOLAEPXMBAEMbIMU 0B0PYL0BAHMEM
1/MAn CUCTEMOIA ynipaBneHms?

W Vcnonb3yeTcs npaBusbHbIiA GOPMAT (YMCNO BUT AaHHBIX, CTOMOBBIVA OUT, BUTHI KOHTPONS YETHOCTU U T.14.)?
m [apameTpbl 331aHbl NPaBMIILHO (CKOPOCTb, aapec, 2/4 NnpoBoAHast TONonorus u T.4.)?

mUT.A.

Mpumeyanue:

m lNoAcoeauHsIATE MOAYNM OAMH 32 APYrUM NS 0BHAPYXEHMS «NPO6NEMHBIX» MOZYEA.
W /lcnonb3yitte CBETOANOLBI CBSI3N B KAYECTBE UHANKATOPOB COCTOSHUS.

| RN
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Crincok mTeparypbi

m UTE — C 15-900: “Mise en oevre et cohabitation des reseaux de puissance et des reseaux de
communication dans les installations des locaux d’habitation, du tertiare et analoques”.

m [OCT P 51321.1-2000 (M3K 60439-1-92): YcTpoiicTBa KOMMNEKTHbIE HU3KOBOJLTHbIE
pacnpefieneHus v ynpaenenus. Yactb 1. YCTPOACTBA, UCMbITAHHbIE MONHOCTBIO UM YACTUYHO.
061ume TexHuuyeckue TpebGOBaHUS 1 METOLbI UCTIBITAHUA.

m Schneider Electric CT, ny6nukaums Ne149: SnekTpomarHuTHasi COBMECTUMOCTb.

m Schneider Electric CT, ny6nukauus Ne 187: COBMECTUMOCTb BbICOKMX U HU3KMX TOKOB.

B JlokyMeHTauus no yCTaHoBke GUALTPOB ANS 3aLMTLI OT NEPEHaNPSXEHWIA.
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Cnucok TepMuHOB

TepmuH
TokoBas netns 20 MA 41

A

Anpec 61
ATC cetun obuiero nonb3osanus (PABX) 52

bon 40
bur B cekyHny 40

Benmywmii 58

Bbi3biBaeMblil aOOHEHT 52

Bri3oB ymaneHbix npouenyp (RPC) 33
Benomblii 58

A

[IBYCTOpOHHEE coeamHeHne 24
IlnnHa cermenTa 32

E

EmkocTb 22

3

3azemnenve 13
3awura 11, 25, 29
3anpoc ot Beayiero 59
3atyxaHue 22

NcTouHuK BbI30Ba 52
W30n1poBaHHbIi y4acTok 16

K

Kanan RS232 41
Kanan RS422 41

Kanan RS485 41
KonTponbHoe cnoeo 62
KonTtyp 3a3emneHuns 10
Knetka Qapanes 28
Kappol 58

J1

JlokanbHble BblumcnuTenbHble cetn (LAN) 4

MakcumanbHas TeopeTuyeckas [IMHa 1S ANeKTPOMarHUTHO COBMECTMMOCTU 32
Mopem 51

H

Hanpsxenue cuHdasHoro curHana 19
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CnnCOK TePMMHOB (npoonxetute)

0

O6opynoBaHne nepefayn AaHHbIX 43
OxoHeyHoe 060pyn0BaHWe Nepeaayn AaHHbIX 43
OpHocTOpOHHEE CoeauHeHue 24

Otset oT Begomoro 59

OnopHblii noteHuman 30

n

Mpeobpa3sosarens AL (A/D) 52
MposoanmocTs 30

Mpoueccop (CPU) 52
Mpeobpasoatens LIAM (D/A) 52
Mpotokon Jbus 56

Mpotokon Modbus 56

Mpotokon Modbus+ 56
MapannensHas cessb 43
Mpotokon 40

lNoroHHOe conpoTuBneHue 22
MocnenosarenbHas cBs3b 43

P

Pexwum ASCII 56

Pexum RTU 56

Paccbinka 59

Pexvmbl nepeaaymn faqHbix 40

C

CeTb nepepauu aaHHbLIX 40

Cxatue paHHbIX 54

Cuctemsl ocnabnexus nomex 33

CeTb ISDN 52

Cxkopoctb nopta COM 53

CkopocTtb Mogema 53

Cuctema 40

CkopocTb nepeaaym AaHHbIX 22

CooTHoLLEHME NPOMNYCKHOI CNOCOBHOCTM 1 CKOPOCTU Nepefaym faHHbIX 40

T

Temnepartypa Ucnonb3oBaHusa 22
Tononorus 40
Toku cuHdasHoro curHana 12

y

YnpaeneHue notokamu gaHHblx 46, 54
YctpaHeHue ownbok 54

X

BonHoBoe conpoTtueneHme 21

11

LlenoctHocTb Lenm 25

y

Yacrota owwmbok 34

)

AneKkTpoMarHUTHas COBMECTUMOCTL 9
OKBMMOTEHLMANLHOCTD 31
OkpaHuposaxue 20
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LLEHTP NOAAEPXKH
K/IMEHTOB

Ten.: 8 (800) 200 64 46 (MHOrokaHanbHblit)
(495) 797 32 32

Oake: (495) 797 40 02

ru.csc@ru.schneider-electric.com

www.schneider-electric.ru

Schneider Electric B ctpanax CHI

AsepOaiigxaH

Baky

AZ 1008, yn. Mapabax, 22
Ten.: (99412) 496 93 39
®akc: (99412) 496 22 97

Benapycb

MuHck

220004, np-T Mobeautenei, 5, opuc 502
Ten.: (37517) 203 75 50

dakc: (37517) 203 97 61

KasaxcrtaH

Anmarbl

050050, yn. TabauyHo3aBopckas, 20
LLseiuapckuin LieHtp

Ten.: (327) 295 44 20

dakc: (327) 295 44 21

Poccus

BopoHex

394000, yn. Crenana Pa3uHa, 38
Ten.: (4732) 39 06 00
Ten./daxkc: (4732) 39 06 01

ExaTepuHOypr

620219, yn. Nepsomaiickas, 104
Oducw 311, 313

Ten.: (343) 217 63 37, 217 63 38
Pakc: (343) 349 40 27

Upkytck
664047, yn. Cosetckas, 3 b, oduc 312
Ten./daxkc: (3952) 29 00 07

KasaHb

420107, yn. CnapTakoBckasi, 6, atax 7

Ten.: (843) 526 55 84, 526 55 85, 526 55 86,
526 55 87, 526 55 88

Kanununrpap

236040, 'sapaenckuii np., 15
Ten.: (4012) 53 59 53

®dakc: (4012) 57 60 79

KpacHopap

350020, yn. KommyHapos, 268

Odwmchl 316, 314

Ten./dakc: (861) 210 06 38, 210 06 02

Mockea

129281, yn. Exuceitckas, 37
Ten.: (495) 797 40 00

dakc: (495) 797 40 02

HwxHuit Hoeropop,

603000, nep. XonoaHeiii, 10 A, opuc 1.5
Ten.: (8312) 78 97 25

Ten./dakc: (8312) 78 97 26

HoBocuoOupck

630005, KpacHbiid np-T, 86, oduc 501
Ten.: (383) 358 54 21, 227 62 54
Ten./dakc: (383) 227 62 53

www.schneider-electric.ru

Camapa
443096, yn. KommyHuctuyeckas, 27
Ten./dakc: (846) 266 50 08, 266 41 41, 266 41 11

Cankr-lNeTtepOypr

198103, yn. Linonkosckoro, 9, kopnyc 2 A
Ten.: (812) 320 64 64

dakc: (812) 320 64 63

Yda

450064, yn. Mupa, 14, oducel 518, 520
Ten.: (347) 279 98 29

dakc: (347) 279 98 30

XabapoBsck

680011, yn. Metannucros, 10, oduc 4
Ten.: (4212) 78 33 37

dakc: (4212) 78 33 38

TypkmeHucTaH

Awra6ar

744017, Mup 2/1, yn. 10. Smpe, «3.M.B.LL.»
Ten.: (99312) 45 49 40

®akc: (99312) 45 49 56

Ykpauna
[iHenponeTpoBckK

49000, yn. MunHkm, 17, 4 atax
Ten.: (380567) 90 08 88
dakc: (380567) 90 09 99

JoHeuk
83023, yn. JlabyteHko, 8
Ten./dakc: (38062) 345 10 85, 345 10 86

Kues

04070, yn. HabepexHo-Kpewwatuukas, 10 A
Kopnyc b

Ten.: (38044) 490 62 10

dakc: (38044) 490 62 11

JlbBOB
79000, yn. Mpabosckoro, 11, k. 1, opuc 304
Ten./dakc: (380322) 97 46 14

Hukonaes

54030, yn. Hukonbckad, 25

BuaHec-ueHTp «AnekcaHapoBCKuit», opuc 5
Ten./dakc: (380512) 48 95 98

Opecca
65079, yn. Kynukoso none, 1, odpuc 213
Ten./dakc: (38048) 728 65 55

Cumdepononb
95013, yn. Cesactononsckas, 43/2, odpuc 11
Ten./dakc: (380652) 44 38 26

XapbkoB

61070, yn. A. Mpockypl, 1
BusHec-LeHTp «Telesens», odpuc 569
Ten.: (380577) 19 07 49

dakc: (380577) 1907 79
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