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Komnanus Schneider Electric npucmynuna x evinycxy <Texnuuecxou
xoanexuyuu Schneider Electric» 1a pycckom sisvixe.

Texnuuecxas xoanrexuyus npedcmasisem coboil cepuio 0moerbHblLx
BHINYCKOB Ol CREUUARUCTNO8, KOMOpble Xomeau Obl noayuums 6onee
n00pobHYI0 MexHUUecKy1o ungopmanuio o npodyxuuu Schneider Electric u
ee npuMenenuu, 6 ONOIHEHUE K MOMY, MO COOEPICUMCS 8 KAMAI024X.

B Texnuuecxoii xonnexuuu 6yoym nybiuko6amvcs Mamepuaivl, KOmopvle
NO36ONAM AYUWe NOHAMb MEXHUUECKUE U IKOHOMUUECKUE NPOOLeMbL U
ABNEHUS, BOHUKAIOWUE NPU UCNOABI0BAHUU INEKMPO0OOPYIosanus u
cpedcme asmomamusauuu Schneider Electric.

Texnuueckasn KoaANEKUUA NPEOHASHAYUEHA 0I5 UHHCEHEPOB U CREUUANUCTIOB,
PABOMAIOUUX 8 INEKMPOMEXHUUECKOU NPOMBIUIEHHOCTU U 8 NPOCKMHBIX
OP2ANUIAUUAX, SAHUMAIOUUXCS PASPAOOMKOT, MOHMANCOM U IKCHAYAMAUUET
ANEKMPOYCMAHOBOK, PACHPEOCTUMENLHBIX INEKMPUUECKUX cemell, cpedcme
U cucmem asmoMamu3auuy.

Texnuuecxasn xoanexyus 6ydem marice NoLe3nd CMYyOeHMAM U
npenodasamensm BY306. B neti onu naiioym ceedenust 0 HOBbIX MeXHOI0ZUSX
U COBPEMEHHBIX MEHOCHUUSIX 8 MUpe Irekmpuuecmea u AGMoMamuxu.

B xaxcdom svnycxe Texnuueckoui xoanexuyuu 6yoem yeiybrenio
PACCMAMPUBATIDCS. KOHKPEMHASL MEMA U3 00LACTIU INEKMPUUECKUX cemell,
penetnoll 3auumvl U Ynpasienus, NPOMbLULLEHH020 KOHMPOLL U
ABMOMANUIAUUU MEXHOTLOZULECKUX NPOUECCOB.

Banepuii Casxcenxos,
Texnuueckuii dupexmop

3A0 <Illneiidep nexmpuxs,
Kanouoam mexnuueckux nayx
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Bsenerme 0630p

BbluncnuTenbHbIE CETU MOXHO KnaccuuLmMpoBaTh Mo pa3mepam TeppuTOpuu, KOTOPYIO OHW NOKPLIBAIOT:

m WAN: [no6anbHast BulYUCIUTENbHAS CETb.

==

m MAN: lopoackasi BbIMUCAUTENbHAS CETb.

m LAN: JlokanbHas BbluMcnuTenbHas cetb (JIBC).

CyuwecTsyioT JIBC aByx TUNoB:
O kopriopaTueHble JIBC

=
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Beenerne

JlokanbHble BbIYMUCIUTENIbHbIE CETH

JloKkanbHble BbIYUCAUTENbHBIE CETU OblNK CTAHAAPTU3NPOBaHbI Ha OCHOBaHUN Mogeny OSI.

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

Mogenb OSI BkniouaeT B cebsi ceMb YPOBHEIA:

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

7 - YpoBeHb Npunoxexui T - YpoBeHb NPUIoXeHuit

6 - YpoBeHb npeacTaBneHmns

5 - CeaHcoBblit ypoBeHb

4 - TpaHCNOPTHbI YPOBEHD

3 - CeteBoit ypoBeHb

2 - KaHanbHblit ypoBeHb 2 - KaHanbHblii ypoBeHb

1 - dusnyeckuit ypoBeHb 1 - Gusnyeckuii ypoBeHb

B HacTosilemM JoKymeHTe nofpo6HO ONMCaHbl XapaKTEPUCTUKM CPebl NEPeaayy AaHHbIX, MCMONb3YeMOit
nns 060pynoBaHus cuctembl Power Logic. BynyT paccMoTpeHbl crepytolume BONpoch!

M peann3aums Ha YpoBHE YCTPOIACTB (ypoBeHb 1)

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

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

B oTHOLWeHUM ApyriX ypoBHeii:

M ypOBeHb 3 (CETEBOM YPOBEHb) 06ECTIEYMBAET COEAMHEHME NOKANBHBIX BHIYUCTUTENbHBIX CETEI (YPOBHM
1,2u7).

M yPOBeHb 4 (TPAHCMOPTHbIA YPOBEHB) PelaeT NpobieMbl, KOTOPbIE MOTYT BCTPETUTLCS Ha YPOBHE 3.

M YPOBHU 5 1 6 (CEaHCOBHIi YPOBEHD 1 YPOBEHb NPEACTABNEHMS) CBSI3aHbI C ONEPALMOHHOI CUCTEMOIA.
OHM yNpaBASIOT CUHXPOHW3aLWMEN COOBLLEHMIA, NpUOpUTETaMU, I3bIKOM, acrekTamy 6e30MacHoCTH, U Ap.
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Bsenerne

MpeaynpexaeHue

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

W3-3a 6bICTPbIX M3MEHEHWIT B 061aCTV NPOMBILLNIEHHON 3NIEKTPOHMKW NPOGNEMbI 3NeKTPOMArHATHOV
COBMECTUMOCTM YXe B0NblLe He MOTYT UrHOPUPOBATLCS. [Py CoeAMHEHUN YCTPOIACTB (060PYROBaHNUS B
CETH, YCTPONCTB aBTOMATMYECKOrO YNPaBeHWs!, YCTPOMCTB AUCTAHLMOHHOTO BBOAA-BLIBOAA U AP. )
HEOOXOAMMO CNeauTb 3a TeM, YTOObI OHM BbINOMHSNM CBOU GYHKLMM [axe B CPene C
3NEKTPOMArHUTHBIMW BO3MYLLEEHMSIMU.

[MoaToMy fiaHHbIN JAOKYMEHT NpeHa3Ha4eH:

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 CrleunanmcTam-mHTerpaTopam, KOTopble JOMXHbI Y4UTbIBATbL BOMPOCH OpraHv3aLui CBS3u Npu
peanusauym NPoeKToB ¢ NpuMeHeHnem uaaenmii komnatun SCHNEIDER.
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Pexomerpaaumm
110 MPOKNaAKe Kabenest

0630p

HacTosumin JOKyMEHT OnpeaenseT MUHMMAIbHbIE
TpebOoBaHUs, KOTOPLIE HUKOUM 00Pa3oM He
3aMEHSIOT KOHKPETHBIE MHCTPYKLIAW Wi
CTaHOAPThI, NPUMEHMMBIE K PACCMATPUBAEMON
3NEKTPOYCTaHOBKE.

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

XapaKTepucTmukun KaKoii-n1bo CMCTEMbI C TOYKM
3peHund SJ'IeKT[)OMaI'HVITHOﬁ COBMECTUMOCTW.

Onpepenexue: 3neKTPOMArHUTHas
coBMecTuMocTb (AMC) — cnocobHOCTb CUCTEMBI
U1 06opyL0BaHMs YHKLMOHMPOBATb B CBOEIA
3/IEKTPOMArHUTHOI CPefie C 3aAaHHbIM YPOBHEM
kayecTsa, He CO3/1aBas NPy 3TOM HEAOMYCTUMbIX
3/IEKTPOMArHUTHLIX MOMEX APYr1M YCTPOMCTBAM,
YHKUMOHMPYIOLLMM B 3TOi Xe cpefe.

OcHoBHas npoGsiema, KoTopas MOXET BO3HUKHYTb
B C/lyyae HecoGMI0AEHNS STUX PEKOMEHAALIVIA,
3aKI1I04AETCA B MOBLILIEHHO! YyBCTBUTESNLHOCTH
YCTPOWCTB K 9/1EKTPOMArHUTHBIM SBJIEHUAM.

Onpepenenuns u orpaHn4eHus

MpenocTtepexexune

BbiGOp KOMMOHEHTOB
JlonXHbI UICNONB30BATLCS TONLKO KOMMOHEHTHI, COOTBETCTBYtOLME CTaHAapTam no IMC.

Mpoknaaka kaGeneit
[ina obecneyeHns onTUMaNbHOTO GYHKLMOHMPOBAHUS B KOHKPETHOI Cpeae AOMKHLI COOMIOAATLCS PSf,
npaBuJ, KACAIOLMXCS MPOKNAAKN COBANHUTENbHLIX Kabene.

MoHTax
Bceraa cnepyiite UHCTPYKUMSM UPMbI-U3rOTOBUTENS B OTHOLLEHUWN MOHTaXa, HE BHOCS M3MEHEHNIA B
KOHCTPYKLMIO 3nenus.

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

0630[) (npoponxeHue)

Onpepenenune: Cetb 3a3eMIeHUs JOXHA:

B OTBOAMTL TOKW 3aMbIKaHMsl HA KOPMYC
000pyn0BAHMS 1 TOKM YTEYKW B 3EMJIO

M 0TBOAMTbL CUH(A3HBIE TOKW BHELIHMX Kabeneit
(B OCHOBHOM CUOBBIX U TENEKOMMYHUKALMOHHbIX)
B 3eMJII0.

B 0TBOAMTbL TOKW MOJIHWIA B 3EMITO

W YNI0BNIETBOPSITb TPEOOBaHNSM 0BecneyeHms
anekTpobesonacHocTU niofeii (25 B nepemeHHoro
Toka uam 50 B nOCTOSHHOrO TOKA).

3awumTHOe 3a3eMNeHne WK 3KBUNOTEHLUANbHOe
coeauHeHue

3asemnenue

CoeauHeHne Mexay cob0ii pa3nuiHbIX OTKPLITLIX MPOBOASILLMX YacTeit 060pynoBaHNS 3a3eMNSIOLLMMM
NPOBOAHUKAMM (3eNeHbIM/XenTbiM unu PE) co3aaeT Lienb HU3KOTO COMPOTMBIIEHMUS HA HUSKUX YaCTOTaX.
B pesynbrare aToro 06ecneynBaeTcs BbIpaBHUBaHME NOTEHLMANOB, UCKIIOYAIOLLEE MOSBNEHME
NOTEHLMANOB MEXAY ABYMS OTKPLITBIMM NPOBOASLLMMU YaCTAMM, ONACHbIX Ans Yenoseka (cebiwe 25 B
nepemMeHHoro Toka uin 50 B nocTosHHOMO ToKa), €CM OH MPUKOCHETCS K HUM OJHOBPEMEHHO.
3a3semneHue yaoeneTsopseT Tpe6oBaHMIM oGecneyeHmns aneKTpo6e3onacHoOCTH nioaei.
[insi kaxaoro 3aaHNs Takast Lienb HA3KOrO COMPOTMBIIEHUSI COEMHSETCS B OAHOM MECTE C 3emieit
(HanpuMep, C NOMOLLbIO 3a3EMNSIOLLETO SNEKTPOAA, KONbLA, CETKM M Ap.) W MO HEell 0TBOASTCS
BO3HMKAIOLME CUH(A3HBIE TOKM.

OpiHaKo Takoe COeAMHEHWE Pa3NIM4HbIX OTKPLITLIX NPOBOASLLMX 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 anektpocHabxenus (TT, TN, IT v ap.) BAnsOT Ha 6€30MacHOCTb
NOAEiA, HO Mo BAUSIKOT HA CTOMKOCTb 3N1EKTPO0OOPYLOBaHNS K BO3AENCTBII0 ANEKTPOMArHUTHbIX
oMex.

OpiHOBPEMEHHBII AOCTYN K 1BYM HE COEAMHEHHBIM MeXAY COBOii 3a3eMnuTensM npeacTasnser
0MAaCHOCTb W NMO3TOMY OHM [I0MXHbI ObITb COBAVHEHBI MEXAY COBOIA.

12 Schneider Electric Beinyck Ne 8
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PexomerpnaLpym
110 rpoksazke Kkabene

0630[) (npoponxeHue)

YT06LI 06ecneynTL Ge3aBapuitHylo paboty
06opynoBaHus 1 6e30MacHOCTb Miofeid, BCe
OTKPbITble NMPOBOASLLNE YaCTU AOJIXHbI ObiTb
COeAHEHbI Mexay coboi 1 3a3eMieHbl Ans
BbipaBHWBAHUA MOTEHLNANOB.

CucTema 3a3emneHusi 06ecneymBaeT:
W 3awmTy tofel 0T NOPAXEHUS TOKOM.

W 33Ty OT 3MIEKTPOCTATUYECKUX Pa3PSI0B.

W 3almTy OT TOKOB MOJTHMIA.

3awuTHoe 3a3eMneHune

Sawwmra nogei

[

3awmTa oT ANEeKTPOCTaTUIECKUX Pa3PsSA0B

iP==n
- ([ — 1
—— +
+|:I +
T+

L

3awumra oT yaapoB MONHUIA
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PexomeHpaaumm
110 rPOKNaAKe Kabenewt

0630[) (npoponxeHue)

Onpepnenetue: OTKpbiTas NPOBOASLLAA YacTb —
pocsraemasl MeTaIMyeckas YacTb, U30/IMpoOBaHHas
OT TOKOBEYLUMX YacTei 060pyaoBaHmMs, HO KOTopas
MOXET C/ly4aitHo 0Ka3aTbCsl MOJ, HAMPSIXEHNEM.

OTKpbITbIE NPOBOASILLME YACTW CIOCOOCTBYIOT
Hanexatuuei pabote cuctem, obecrneunsas
CTOMKOCTb K pasfMyHbIM nomexam. Haunyywimii
cnocob rapaHTupoBaTh becnepeboiiHyio paboty
0060py0BaHMS B AMarna3oHe BbICOKMX YacToT
3aK/II04AETCS B BbIPABHWUBAHWM NOTEHLMANOB MEXY
OTAENbHLIMY efuHMLaMK 060pyaoBaHus. Moatomy
BCE 000pYI0BaHME 1 BCE AEKTPOHHLIE CUCTEMDbI
JO0MKHbI ObITb COEAMHEHBI MeXAy Coboi (1au
3a3eMJIEHbI).

OKBMNOTEHLMaNbHOE CoefnHeHue

CoeauHeHe Mexay coboii BCeX METANNMYECKMX YacTeii (KOHCTPyKLMiA 3naHus, Tpyb, kabenenpoBopioB,
060pya0BaHNS, 3aLMTHLIX 060/104€K 060PYA0BAHMS W Ap.) NPEACTABASET ANS BLICOKUX YacToT LieMb
HWU3KOTO COMPOTUBIEHMS.

[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
eavH1LaMn 060pya0BaHMS. ITO CNpaBeyIMBO ANS LMPOKOTO ANanasoHa 4acTor.
OKBUNOTEHUMANbHOE COeAMHEHUE YI0BNIETBOPSET TPeOOBaHNSM, Kacalowumcs
YHKLMOHMPOBaHUS.

MeTannmyeckume 4acTv JoXHbl ObITb COEAMHEHBI MEXAY COBO0I BUHTaMK, raitkamu 1 Gontamu win
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
3KBUMOTEHLMANHOE COEMHEHNE CHUXAET OMaCHOCTb 3TOTO SBNEHMS.

O

B o1/m4me 0T 333eMAIEHNS, KOTOPOE NMPEAHA3HAYEHO ISl OTBOAA HN3KOYACTOTHBIX TOKOB KOPOTKOIO
3aMbIKaHNs B 3eMJTIO, 4TOOI 06ECTIEYMTb IEKTPOBE30NACHOCTb JIOAEH, CHCTEMA IKBUMOTEHLMATIbHBIX
coeamHeHui Mpu3Baxa 00eCneyuTb BLIDABHUBAHNE MTOTEHLMAIOB 000PYAO0BaHUS HA 04EHb BbICOKUX
4acToTax, B YaCTHOCTY HAZANIEXALLEE PYHKLMOHUPOBAHNE LUMPPOBOro 060PYA0BAHNS.

Schneider Electric Bbinyck Ne 8
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PexomeHaatym
110 rpoksazke Kkabene

0630[) (npoponxeHue)

AddekTnBHARA Nof3eMHas cUCTEMA JOMKHA UMETb HOPMY CETKM:

W 151 HeDONbLLUMX Y4acTKoB (MeHee 10 M2) [OCTATOYHO NPOCTO 3arNyouTh B 3eMJIK0 KOHTYP,
NPONOXEHHBIV N0 NEPUMETPY y4acTKa,

B [151 HOBLIX 3[1aHWIA C 60bLLON NOLLALIO NOBEPXHOCTM PEKOMEHLYETCS YCTaHOBKA 3arnybneHHbIX
NPOBOAHUKOB B HOPME CETKM C pa3mepom syeiiki 10 m.

M [151 y4aCTKOB C 000PYZ0BAHNEM, YYBCTBUTENBHBIM K 3NIEKTPOMArHUTHBIM BO3MYLLEHUSIM, pa3mep
S4eNKN He IONKEH MPEBbILLATL 2 M.

OnpepneneHmne: KBUNOTEHLMANBHOE COEMHEHNE 0DPA3YETCs NyTEM COEAMHEHMS BCEX
METa/IIMYECKNX KOHCTPYKLMIA 3[aHus (pam, nepui, TpybonpoBoAoB 1 Ap.)

OG

C @u3nYecKovi TOYKY 3pEHUS BAXHEE 0DECTIEYUT TIOKANIbHYIO SKBUIMOTEHUMATILHOCTD 3/1aHNS, YeM
HM3KOE COMPOTUBIIEHNE (OTHOCUTENILHO YIaNEHHOM 3eMH).

CaMbIMy 4yBCTBUTENbHLIMY SBAISIIOTCS TE JIMHUM, KOTOPbIE COEAUHSIIOT Pa3Hble TUbl 000DY10BaHUS.
Y106b1 OrpaHN4MTL NPOTEKAHNE CUHPASHBIX TOKOB B KADENISX, HE BbIXOASLLMX U3 38aHUS, HEOOX0AUMO
OrpaHNYNTh NEPENas HanpsSXeHnii Mexsay COEAUHEHHbLIMU eAnHNLaMN 000DYA0BaHNS B NpEaenax
paccMaTpUBaeMoro y4acTka.

T 11 [ I Z
I -

i

) -1

KOHTyp 3a3emJieHns 3aaHus 3asemnsiowias WuHa
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PexomeHgaLm 0030p (npononxerute)
110 rPOKNaAKe Kabenewt

Mpumep cucTembl IKBUNOTEHLMANBHBIX COeAUHEHUI 3AaHUS

AbbEKTUBHLIM PeLLIEHNEM IBNSIETCS COBAMHEHNE MEXLY CODO0I METANNMYECKIUX KOHCTPYKLIMIA 3LaHus
CETKOIA C pa3MepoM Sueiiku 2x2 M.

MeTannuyeckve pambl WkadoB ¥ NPONETOB LOMXHbI ObITb MPUCOEANHEHBI K NPUNEraIoLLUM
METaNNIMYECKNM YacTsM (kabenenpoBoaam, MallHam, pamam 1 ap.). CTaHaapTHOe UCTbITaHue Ha
CTOKOCTb K 3IEKTPOMArHUTHLIM Bo3aeiicTauaM (cTaHgapt IEC 61000-4-4) ¢ ucnons3osaHuem
MNOBTOPSIOLLMXCS UMNYNLCOB NO3BONSIET OLICTPO OLIEHUTb ADHEKTUBHOCTL 3a3EMIEHMS (B YaCTHOCTH
kabenenpoBOIOB) OKONMO MECT BBOLA M MECT NOACOEAMHEHMS 3KPaHA IKPAHUPOBAHHLIX kabenen.

CTepxHeBoi MONHUEOTBOA,

BepTtukanbHas
MeTanyeckas

KOMI'IbIOTeprII/I 3an ceTka

Mertannnyeckue

P él é}' pambl
=~ d pd |
<3m <2M™

yd yd
ApmarypHbiii / /
CTepXeHb

F /////
AV

3arny6neHHbIA KOHTYP 3a3eMneHuns /\ Yrnosas Touka
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PexomeHaatym
110 rpoksazke Kkabene

0630[) (npoponxeHue)

[Ing kaHanoB nepefayn AaHHbIX MEXAY 30aHUSIMM
HACTOATE/LHO PEKOMEH/YETCS NPUMEHSTh
OMTOBOJIOKOHHLIE CPEfbl, NO3BONAIOLLME MONHOCTHIO
YCTPaHMTb NPOBNEMBI, CBA3aHHBIE C NApasUTHLIMM
KOHTYpamu 3a3eMeHus.

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 kabeneyi.

m Kabeneii cBs3n.

W CurHanbHbix kabeneit (4151 nepesayu JaHHbIX, CArHan08 TPEBOry, CUrHa0B yrpaBneHusi JOCTYIOM,
CUrHaNoB BUAEO HabMoAeHUs 1 AP.). MonHneoTBoab! (BapnCTOPbI, PA3PSAHNKNA 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 BO3MOXHOCTH YCTaHABIMBAITE PACTPEAEUTENbHLIE LNTHI, B KOTOPbIX PA3MELLAIOTCS YCTPOMCTBA
3aLUUTbI CUTOBBIX, CUrHA/IbHBIX LIEMes 1 Lenevi CBSi3u, PSAOM C LUMHOM 3a3eMJIEHNS.

9KpaHNPOBAHHbIA
M30NMPYIOLLMIA
TpexdasHas TpaHcdopmatop
anekTpuyeckas
CceTb
() g
A ™
@ Cunosoit
@ kabenb
. \ 4 03
3asemneHue
TpaHcdopmatopa
Hu3KkoBOMbTHbIE
MO/HMEOTBOAbI
B BEPXHENl YacTu CeTn
@ 3awmTHbIA
NPOBOAHNK
3a3eMneHNE  mm—

— 3a3emieHne pacnpeaenuTensHoro wura
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PexomeHpaaumm
110 rPOKNaAKe Kabenewt

0630[) (npoponxeHue)

B npoMBblLLIEHHbIX CPeax SNEKTPOHHLIE
YCTPOICTBA 06bIYHO PASMELLIAIOT HA CRIELVAIbHBIX
y4acTKax.

9T0 NO3BONAET HE YCTaHABNMBATL CETKY
BbIPABHMBAHMS MOTEHLANOB /19 BCErO 30aHUS:

ﬂpumep CUCTeMbl BbipaBHUBAHUA NOTEeHUUaNoB Ang u3o0JiMpoBaHHoOro
yyacTka
Korna anektpoHHoe 060py0BaHI1e pasMeLLLaloT Ha YuacTke Nowaablo He 6onee 10 KB. M, uCnosb3yiite

CUCTEMY 3KBUMNOTEHLMAJIbHbIX COE[MHEHNI C 94eiikamn pasMepoM 2-3kB. M nyTem coeauHeHnsa
PasnnYHbIX METANIINYECKUX KOHCprKLI,VII?I ¥ Wwkados.

Kabenenposog

m [TapameTpbl M30/IMPOBAHHbIX Y4ACTKOB
BLIGUPAIOTCS C YHETOM YCTaHOBKM 3JIEKTPOHHOIO
060pynoBaHKS.
m Kabenu, BbIXOAALME M3 TaKOro M30MPOBAHHOMO Obopyaosane |73
Y4AaCTKa K CEHCOpaM 1 MCTIONHUTENbHBIM
MexaH13Mam, LOMXHbI ObITb TILATENLHO : Karian
3KPAHNPOBAHbI. —

| E—

| E—

I
- :]L,; ’7/2
u 7—I
LlnHa
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PexomerpnaLpym
110 rpoksazke Kkabene

0630[) (npoponxeHue)

Pa3nnyHble CXeMbl 3a3EMIIEHUSI CUCTEM
9/IEKTPONUTAHNS SKBUBANIEHTHBI C TOYKM 3pEHUS
3NekTpo6e30nacHOCTM NIoAei U Mano BAMSIOT Ha
xapakTepucTuku IMC.

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

CxeMbl 3a3eMNEHUsi CUCTEM 3/IEKTPONUTAHUS

Cuctema TT

9KpaH, COeAMHEHHbIN
Ha 060MX KOHLAX

KoHTyp, cnocobHbIi
nornoLLaTh U3nyyaemble nons

I s

LI

O6patuTe BHUMaHWE Ha TO, YTO NEePeHanpPSXeHus MoryT GbiTb
3eKTPOAAMM, NOTEHLMANbI KOTOPbIX MOMYT BbiTb PA3HBIMM.

Cuctema TN-C

| PEN |

BbI3BaHbl OTAENbHBIMU 3a3EMJIAIOLLIUMMN

Mpotekanue GonbLumMx

|_ BO3MYLLAIOLLMX TOKOB

9KpaH, COeAMHEHHBIN
Ha 060MX KOHLAX

"

Ecnu ucnonb3ayetcsa pacnpepenutensHas ceTb TN-C, T0, HauMHas ¢ MecTa BBOAA B 3aaHue,

HACTOSITENbHO PEKOMEHAYETCS MPUMEHSTb cxemy TN-S.

Boinyck Ne 8
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PexomeHpaaumm
110 rPOKNaAKe Kabenewt

0630[) (npoponxeHue)

910 — NyyLIas cucTema C TOYKW 3PEHNS
obecneyenns IMC:

B HW3Kas BEPOSTHOCTb MApasuTHbIX KOHTYPOB
3a3eM/IeHus (U3Ny4aeMblX Nonen).

B TOK HEMTPAIN He TeYET MO 3aLUUTHOMY
MPOBOAHUKY (OTCYTCTBUE KOHLYKTUBHBIX
BO3MYLLEHWIA).

[lomkHO BbITb YAENEHO BHUMaHWE 06ecneyeHnio
9KBUNOTEHLMANBHOCTH.

Cuctema TN-S

\h_d
>

PE — 3aWuTHbIN
NPOBOAHUK

Pe |

9KpaH, COeAMHEHHbIN
Ha 060MX KOHLAX

CucremaIT

5

KoHTyp, cnoco6HbIiA nornowars
13Ny4aembie nosisi

OKpaH, COeAMHEHHbIN
Ha 060MX KOHLAX

— >

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

3T0 HE[IONYCTUMO AN ANEKTPOHHBIX YCTPOICTB, KOTOPbIE MUTAIOTCS HEMOCPEACTBEHHO (a3HLIM
HanpPsXEHMEM W He MOTYT BbiAepXaTb MexX¢asHoe HanpsxeHue.

Mpumep: HanpsxeHue, BblaepXMBaeMoe GUIbTPaM1 PaaMonoMex MOLHBIX PErYMPYEMbIX NPUBOLOB.
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Pexomerpaaumm
110 rpoksazke Kkabene

0630[) (npoponxeHue)

OcHoBHble npobnembl 0becneyeHns IMC cBa3aHbI
C CUHDA3HBIMN BO3MYLLEHMSIMUA.

CuHdasHble HanpsxeHUs 00YCNOBEHDI:

B aHTEHHbIM 3D dEKTOM.

M CBAI3bI0 YEPE3 CUHPA3HOE CONPOTUBIIEHNE.

W CBSI3bI0 MEXAy kabensmu, Hanpumep 3a cyeT
€MKOCTHBIX HaBOZOK ([LNs1 3NEKTPUHECKMX NONeN)
UM MHAYKTUBHBIX HABOAOK (4719 MArHUTHBIX NONEiA)

fBneHus, cBSI3aHHbIE C ANEKTPOMarHMTHOM COBMECTUMOCTbIO

Boamyuienus n ux nocneacreus
W He3aBucHUMO OT TMMa BO3MYLLEHUIA (KOHAYKTMBHBIE AW U3Ny4aEMbIE) UX MPUCYTCTBUE BbI3bIBAET
nosiBNieH1e B 060pyn0BaHMM CMH(A3HBIX TOKOB, Bbi3biBaOLLMX COOM B ero paboTe.

E?gﬁ:;ﬂmmcg HeakpannpoBaHHble 9KpaHMpOBaHHbIE
i — kabenu — kabenm =
gggmzfﬂsnew YerpoiicTso 1 | YerpoiicTeo 2 YetpoiicTeo 3
BO3MyLLIeHU (1301MpOBaHHOE]) A (u30n1poBaHHoe) (u30n1poBaHHoe)
CuHdasHbIi P
TOK
Ivddepen-
LmanbHoe
\ HanpsxeHue \
Mapa3uTHas CuHpasHoe |
€MKOCTb HanpsixeHve _1_
| i |
Pewenus:

W [TpuKpennsaTb NPOBOAHMKM K 3a3€MIIEHHBIM NIOCKMM MOBEPXHOCTAM BO u3bexanve 06paSOBaHI/Iﬂ
NapasnTHbIX KOHTYPOB 3a3EMNEHNa
m Y6eauThCs B TOM, 4TO BCe OTKPbITbIE NPOBOASILLME HYaCTV UMEIOT OAMHAKOBbIN NOTEHLManN, 6narop,apﬂ
YeMy OrpaH1M4nBaeTCA NpoTekaHue BO3MYLLAIOLLIMX TOKOB.
W Pa3fiensitb NPOBOAHWUKW Pa3NU4HbIX TUMOB ANS CHUXEHUS BANSHWS HABOJOK.

M He 0CTaBnATb HECOEANHEHHBIX NPOBOAHMKOB BO 130eXaHNe aHTEHHbIX 3dpdexToB.

Boinyck Ne 8

Schneider Electric
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PexomeHpaaumm
110 rPOKNaAKe Kabenewt

BbiOop ¢pu3anyeckoit cpeppl
nepepayn AaHHbIX

MoryT NpUMEHSITLCS TPX TUNA NPOBOJHMKOB:
W Metannuyeckue napbl.

m KoakcuanbHbli kabenb.

m OnTOBOOKOHHbIV Kabenb.

BuTble napbl C SKPaHMPYIOLLEIi OMETKOM
pekoMeHAyIoTCs ANs Beex kabeneii craHgapTa
RS485, npuMeHsIoLLMXCS AN COeAVHEHUS U3AENUIA
komnauu Schneider Electric.

Onpepenenune: CornacHo ctaHpapty |EC 439-1
9KpaHMpoBaHne UCnosb3yeTca Aig 3aluThbl
NPOBOAHNKOB UK 060py,[l,OBaHI/I9I OT Nnomex,
BbI3BaHHbIX B YACTHOCTW 3J1EKTPOMArHUTHbIM
u3ny4yeHnem gpyrux npoBoAHUKOB UK

PaznuyHble Tunbl pu3anyeckux cpeq,

JlBa TMNa 3KpaHOB:

Tun Mpeumyuiecrea Hepocrtartku

®onbra [pocToTa ycTaHoBKM
Jlexta u3 dponbru

XpynkocTb.
CreneHb 3awwmThl o1 BY nomex,
=il obecneyrBaemast MeTaINYecKoit
_ﬂ“ﬁ-—_\- bONbIOi, CHUXAETCS NpPU
Mposop, ans coeanHeHns nedopmaumn kabens (pactaxerue,
9KpaHa C 3a3eMIeHNEM KpyyeHue v T.4.)

Onnetka 9ddekTnBHAS 3aLMTA OT 3NEKTPO-
MarHuTHbIX OMeX, 0CO6EHHO

Ha BbICOKX 4aCTOTaXx.

MpocToTa n3roToBREHMS.
[poyHOCTb.

CoBMECTUMOCTb C pagbémamu

mini-DIN u Sub-D.

AP deKTMBHOCTb 3KPAHNPOBAHHOTO
Kkabens 3aBucuT OT BbIGOpa
3KpaHa v B Nepeyio o4epeab

OT TOr0, KaK OH UCMOSbL3YETCA.

OKpaHupytowas
onnetka

Mpumeuanue: Mpu yacToTax HECKObKO Merarepll 1 Bbille 3KpaHUPOBaHHbIA kabenb ¢ 0AMHAPHOIA

060py,£l,OBaHV|9|. ONNETKON MOXET yBenuunTb 3awmty Ao 100 pa3 npu ycnosuu, eCim akpaH NOACOEANHEH NPABUIIBHO.
9KpaHWpOBaHHbIii kabenb JOMKEH NPUMEHSITBCS, ECIIN HYXHO:
M OrpaHNyMTL BO3AENCTBIUE BHELIHMX BO3MYLLEHWIA, CIOCOBHBIX MOBNMSTH HA «HYBCTBUTENbHbIN» Kabenb.
M BOCMPENSTCTBOBATL TOMY, YTOObI MPOBOAHUK, SBASIOLNIACS UCTOYHUKOM BO3MYLLEHUIA, CO3AaBan
NOMexm [is cocenHux kabenei unm 060pyaoBaHus.
Huxe onncaxsl TObKO METANNYECKME Napbl, MOCKO/bKY B HACTOSILLEE BPEMS OHM YaLLe BCEro
UCTIONL3YIOTCA 19 NEPEAAYN JaHHbIX.
penmyiectsa MeTanIm4ecknx nap:
W Camas Hn3Kas LieHa B CPABHEHMM C LIeHaMu Ha BCE OCTa/IbHbIE cpesbl nepeaayn (okono 0,30 espo/m).
m [TpocTota B npUMEHEHN.
W [IpocTsie v HeAoPOrue COEANHEHMSI.
OCHOBHbIE HEAOCTATKN:
W bosnbiuioe 3atyxanne curHana: npumepHo Yepes 2000 M TpebyioTcs MOBTOPUTENM CHTHATIOB.
W Henonyctumble UCKaXeHNs CUrHAJIOB NPy BOMbLLIMX CKOPOCTSX MEPEAAYM AaHHbIX (CBBILLIE HECKOMbKUX
Moéut/c).
W Y3Kag nosnoca npornyckaHus.
W [Ipobriema MexnapHbIx HaBOAOK B kabese. Mcronb30BaHmne 3KpaHNpOBaHHOO Kabesisi MOXeT
YMEHbLLINTL 3T HABOAKM.
CBOAHbIE XaPaKTEPUCTKM CPES NEPEAAYM AaHHBIX:
Cpena Cxopocts AamvHocts  lpumeyanns OpueHTup.
nepepayn CTOMMOCTD
AaHHbIX
OkpannpoBanHas — Cpeansisi: 100 kbut/c 1 km [pocras yctaHoska 0,30-0,45 espo/m
BuTas napa Makxc.: 500 kbut/c [poctoe coeanHerne
Huskas OMexX03alUNLLEeHHOCTb
KoakcuansHbiii Cpeanss: 1 Mbut/c 2,5 km [pocToe coeanHexmne 0,60-1,20 eBpo/m
Kabesnb Makc.: 50 M6ut/c Xopouas noMexo3aLmiLeHHOCTb
(0AHOMONOCHBIN) Bbicokue akcnnyaraumoHHsle
XapakTepuctuku
Unpokononockbiii  Cpearss: 300 Méut/c 10-50 km To xe camoe 0,6-1,20 eBpo/m
KoakcualsbHbln
Kabesb
OntoBonokoxHbid 1 M6ut/C > 10 km [onHas noMexocTosikocTb 4,50-6,00 espo/m
Kabesib Manoe ocnabnenne currana
[UMpOKaH nosoca nporyckaHuns
[Toka el BbiCOKas LieHa
TNMpumeyanne: MoxHo Takxe UCrONb30BATL INEKTPOMArHUTHBIE BOJHbI, U1 KOTOPbIX He TpebyeTcs
UMNLECKON CPEab Nepeaadu CUrHanoB.
22 Schneider Electric Buinyck Ne 8
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PexomeHgaLm BbiGop ¢pusnueckoit cpeabl
110 NMpoKyIazKe Kabesnen nepeaayy AaHHbIX (nposonxenve)

OQ

OxBuBaneHTHas avar pamma:

. | p—
W =
A
L

£}

0

E = lepeparumk

L = lMocnegosarenbHbii ApOCCENb

R = lNocneaosaresibHoOe CONMPOTHBEHNE

C = EmkocTb Mexzy nposogamu

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

Onpegenenne: BonHoBoe conpotusexmne (Z0) B oMax NpeacTaBaseT co60M YrpOLIEHHYIO MOAENb
npenctaeneHus kabens. OHO onpesenseTcs NS TeOPETUHECKOH MHbI BECKOHEYHOr0 Kabens, noatomy
HET HEOOX0AUMOCTY Y4UTBIBATb €50 Pa3aesKy.

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

_ (R+j*2* *f*L)
ZO (G+j*2)\' *f*c)

f - yactora

J — cumson gasbl (+90°)

Jns 00bI4HO MPUMEHSIEMbIX U30SMPYIOLINX 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
Zo = /m

Ha Bbicokux yactorax (>1MIy):

. _ (j*z* *f*L) ) _ L
(o] / (j_*Z* *C) W, CNeaoBatesibHo: Zo = / C

B pe3ynbTare 3T0ro MOXHO MOCTPOUTb CAEAYIOLLMI rpagviK:

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

- > > >

10,000

=
o
g
£ 1000
2 | L
:‘sj Zo=[_R Zof [RHj2 | fL Zo= [L
S j2| fc GH2 | fC T
5 1w e
50
20
10
10 100 1000 10K 100K 1M 10M 100M 1G
Yacrora, Ny,
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PexomeHpaaumm
110 rPOKNaAKe Kabenewt

BbiGop ¢pu3nyeckoi cpeppbl
nepenpavdun AaAHHbIX (npononxeHue)

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 TDOBOJAMY OJHOV 1 TOV Xe napsl.
W 3aByCHT OT TUNA U TOJILLMHBI UCTIOTb3YEMOV U30NALNH.

CkopocTb nepesaym B M/c:

W 370 — Bpems, KoTopoe TpebyeTcs CUrHasy AN PacrpOCTPAHEHUS M0 NPOBOAY U3 OFHOM TOYKU [0
APYroi.

W Ha HU3KuX 4acToTax (Mpu KOTOPbIX CKOPOCTb M3MEHEHUS HAMPSXEHNS 3HAYUTEIbHO 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 AabHEM KOHLIE

OkennyaraumoHHas Temneparypa 8 ‘C

W 9KcryataumoHHas TeMneparypa oMXHa 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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Pexomerpaaumm
110 rpoksazke Kkabene

Bbi6op ¢pu3anueckoit cpepnpbl
nepepavyun AaHHbIX (npogonxeHue)

Mpumep BbIGOpPa Cpeabl nepenaymn

OG

m Bonxosoe conpotusnenne: 120 Om.

W 3aryxaHue B Kabese: npy MUHUMA/IbHOM HAaNPSXeHnn Ha Bbixoze nepeaatdnka 1,5 B MuHuMasbHoe
HarnpsXeHne Ha BXOAE NpueMHUKa AOMXHO coctasndats 0,2 B:

O [Toatomy 3atyxaxue B kabesne cocTaBuT:

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

O PacyeT MaKkcUMasIbHOM J/NHbI CETH:

Jmmna (B metpax) = 1000 x [1-(1- a/ac)]

a: 14 ab/km

ac: 3atyxaHue B UCrosb3yemoM kabene (Ab/km)

W ConpoTvnB/EHNE HAa EANHNLY JUIMHBI: B PYKOBOACTBE 110 NpuMeHeHuto cTaHaapta EIA485 (TSB89)
0roBapuBaeTCs, Y10 MaKCUMAasbHOE CONPOTUBIIEHNE HE AO0IXHO npesbilats 390 Om (ans ycnosuii,
OnpesaeseHHbIX B 3TOM PYKOBOACTBE, M PACCMATPUBAEMOI IKCII/YaTaUMOHHON TEMNEPATYpbI).

O noatomy grmna (B metpax) = 1000 x [1-(1-R/RI)]:

R: 0,325 Om/m

RI: conpoTvBeHne Ha eanHULLy JUTMHBI NCI0/b3YeMOro kabens (B Om/m).

W EMKOCTb Mexzy npoBOAHNKaMM:

O Bpems HapacTanus wim 3atyxaums curHana Tr <0,3 Tui, where Tui (€4nHn4HbI IHTEPBAN BDEMEHY) =
1/Br (Br - ckopocTs nepeaayu nHgopmaumm B 604ax).

Bpems npoxoxaeHus curdana coctasnset ot 10% a0 90% obiuesi amnantyabl curiana Vss (okono 2T,
rae T =RIx Cl)

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

W SkcnnyataumonHas Temnepatypa: > 70°C (MakcuMansHasi Temneparypa OKpyXatoLei cpeasl B
Kkopnyce).

MpumeHenne kaHana RS485 npu ckopocTu nepeaayun AaHHbix 19200 Gopg,
no wuHe anuHoi 1000 m

m BonHoBoe conpotuenetve: 120 Om.

m 3aryxaHue B kabene = 20 ab/km npu ckopocTu nepegaum 19200 6oa:

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

O MakcumManbHasa aamHa = 700 m,

O NOCKOJIbKY 3Ta IMHA MEHbLLE Yka3aHHOI AnuHbl WwiHbl 1000 M, Tpebyetcs kabenb C MakCUMasbHLIM
3aTyxaHuem 14 pb/km.

m ConpoTtuBneHue Ha eauhmLy anunbl: 0,213 Om/M (npy akcnnyaTauMoHHOI Temneparype):
O pmHa = 1000 x [1-(1-0.325/0.213)],
O MaKcUManbHas aamHa = 1525 m.

m EMKOCTb MeXay npoBOAHUKaMK:
oCl<0,3/(19200x 213 2),
0 Cl < 36,6 HO, T.e. < 36.6 nd/m.

W JkcnnyaraumoHHas Temneparypa: > 70°C.
PekomeHnyembiit kabenb: kabenb Mog. 9842 komnanun BELDEN anst npoMbILLNEHHBIX CETEA,
ucnonb3ayloLmx nHtepdeitc RS232/RS485.
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PexomeHpaaumm
110 rPOKNaAKe Kabenewt

PexomeHpauum no peanusauum

W [1pn MoHTaxe YCTPOCTB HeobxoauMo Beeraa
CnenoBarb UHCTPYKLMSIM GUPMbI-U3rOTOBUTENS.
m Cxema npoknanku kabeneii onkHa Beerpa
BbIOMPAThCS C Y4eTOM Tononoruu cetv. OHa
OT/IMYAeTCH AN19 CeTeil Tna 38e3aa, KonbLo unm
wmHa. B niobom cnyyae Hixe U3noxeHsl 0bLme
pekoMeHAaumm1, NPUMEHUMBIE K Ni060ii Tononormm
CETM Unm NioboMy TUNy NepesiaBaemMoro CUrHana.

m OIHOCTOPOHHEE COEAMHEHME 3KpaHa alumiaeT
OT HU3KOYACTOTHBIX TOKOB.

W [IByXCTOPOHHEE COEAMHEHNE SKpaHa 3alLmLLIAeT
OT Hanbonee CUNbHLIX NOMeX, T.e. OT
BbICOKOYACTOTHbIX CUHdA3HbIX NomeX. [oaTomy npu
COEIVHEHMM 3KpaHa TOMbKO C OfIHOI CTOPOHBI
06ecneymBaeTcs 3almTa nilb oT
InddepeHumanbHbIX HU3KOYACTOTHLIX CUTHAOB, @
Ha BbICOKMX YaCTOTax Takoe COeAMHEHNE
0ka3blBaeTCs He3PHEKTMBHBIM.

YyBCTBUTENILHOCTb Pa3/IMYHbLIX TUNOB Kabens

Tun Kabenb Tun curnana Xapaxrepucrnkn SMC
1 AHanoroseiif Llery nutanns u uamepenns ans YyBcTBUTENBHBIE CUTHANBI
aHasoroBbixX 4ar4nkoB
2 Lngposoii n Lingposbie Lenu n Wwinkb! AaHHbIX HyBCTBUTENIbHBIE CHTHATbI.
TenekoMmyHnkal Co34aloT TaKkxe nomexv curHanam
LMOHHBIV cemevictea 1
3 Peneiivbiii Llenun pene ¢ cyxumm KOHTaKTamu Co374a10T IOMexu CurHanam
C BO3MOXHbIM MCKDEHNEM cemeiicte 1u 2
4 CunoBoii Llery nutanmns u cunossie Lenn Ot curHansl Co3AalT nomexu

ﬂpnuelmlme: 3KpﬂHMp033HHbI€ Kaben He IBNSIOTCS YYBCTBUTEJIbHbIMU U HE CO3Aal0T BOSMyLL{eHMﬁ.

KOHCTpYKTMBHOE MCNOIHEHME 3KPaHUPOBaHHOIO Kabens

Kyaa cnepyet npucoeguHsaTbh 3KpaH?

m [pucoepuHute 00a KOHLIA BHELIHEro 3KpaHa BCex LMPPOBLIX MW CUIOBbIX kabeneii kK knemme
«3eMng» B MeCTax BBOAA B 060py,qoaaH|/|e.

m CoeavHeHne ToNbKO OAHOr0 KOHLA 3KpaHa MOXeT ﬂOTpeﬁOBaTbCﬂ B HEKOTOPLIX Cnydaax Nuilb ang
HU3KOYPOBHEBBLIX HU3KO4YACTOTHbLIX aHA/IOr0BbIX KaHAJI0B.

ON

B otnyme ot 0BHOCTOPOHHUX COEAMHEHNH, COEANHEHNS IKPaHa Ha 000MX KOHLaX AaloT BOSMOXHOCTb
npoTeKar 110 3KPaHy HU3KOHaCTOTHBIM TOKaM (M3-3a HaNYms HaNPSIXeHNs MEXAY 3TUMU [BYMsl
KOHLiaMM Win KOHTYPOM 3a3eM/ieHus). Ha pacronoxeHHou BHYTpU nape npoBoAoB 3T0T ToK co3aaer
HebOsbLLIOE HANMPsSXXeHne wm wym yactotoit 50 .
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PekomerzaLm PekomeHpauum no peannsaumm (npononxerne)
110 rpoksazke Kkabene

Kak HyXHO coeanHATb aKpaH?

HaI/IJ'Iy‘{LLIVIM peLleHrem aBnaeTca HaaexHoe CoeauHeHne aKpaHa ¢ kabenbHbIM BBOOM B CTEHKE
Kopnyca (OGOHO‘-IKVI) npwn ycnosuu, 4To Ana nonyvyeHns XopoLwero 3NIEeKTPU4eCckoro KOHTakTa Ha kopnyce

APDEKTUBHOCTb 3aLUMTHI OT BbICOKOHACTOTHbIX
MOMEX HEMOCPELACTBEHHO 3aBUCUT OT TOr0, KaK

Coe/viHeHbl 3kpaHbl kabeneid. Ecnm ans . B MECTE COEMMHEHNS yanseTcs kpacka.
COeanHeHNa Ncnonb3yeTcqd pasaenaHHbIn XryT unn MoxHo Takxe ncnonb3osatb U-06pasHblii XOMYT, rapaHTUpPYIOLLKiA, N0 KpaiiHeii Mepe, KOHTaKT B
JJIMHHBIA NPOBOL, TO 3GhEKTUBHOCTb 3aLLNTHI, npepenax 180°.

00€ecneynBaeMoii TakuM KpPaHOM, PE3K0 CHU3MTCS HenpasunbHo Jonyctumo
Ha BbICOKWX YaCTOTaX. ; .

LLInHa 3a3emneHus

Haunyywmii Bapuant

— B—

‘_ OnopHasi NOTeHLMaNbHas NNoCKOCTb

Ecnu nnq 3a3emnenns akpaHa npy NPUCOEAMHEHUM K 3aXWUMY NOJ, BUHT Hefb3si MCMoNb30BaTh U-
00pasHbIii XOMYT, NPOBOZ, 3a3eMIEHNS IOMXEH ObiTb Kak MOXHO KOpoue. Takoro Tuna CoevHeHus
cnepyet nsberatb.

Konopka 3a3emnenns ¢ yanamu kpennexus n DIN-peiikoit

[ | I
OO OO OO
e OO OO
Lnna 3a3emnenus
HenpasunbHo Jlonyckaetcs s odeHb  [paBunbHO
KOPOTKWX NepemMblyex
Ecnu ncnonb3ayetcst pasbeM, OH A0XEH v—‘&fﬁﬂ"—|
00ecneynBarb KpyroBoii HEMPEPbIBHbIiA = =
3ﬂeKTpMHeCKMVI KOHTaKT MEXY 3KPpaHOM kabens u
Pa3beM ¢ 3a3eMnsioLmmm
koprycom 060pya0BaHus. S
—ﬁ goooooo
L
UG
KoHTakT mexay
060/104KamM1 3KpaHa
Boinyck Ne 8 Schneider Electric
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PexomeHpaaumm
110 rPOKNaAKe Kabenewt

PekomeHaauMm nNo peann3awmm (npogonxenue)

O deKTMBHOCTL CETEBOTO HUNBTPA HA BLICOKMX
4aCTOTax 3aBUCUT OT TOTO, HACKOJLKO NPaBUIILHO
OH YCTaHOBJIEH.

Ucnonb3oBanue ¢punbTpos

Mpu ycTaHoBKe GpuUnbTPa 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.

B [Ing CHUXEHUS BO3AENCTBIUS U3NY4EHNS BXOAA Ha BbIXOZ, NPUKPENNSIATE BXOASLLME U BbIXOASLLME
kabenu K MeTannyeckoMy JIcTy.

|
HenpasunbHo

=

HenpasunbHo

MpasunsHO
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Pexomerpaaumm
110 rpoksazke Kkabene

PexomeHaauMm No peanun3awmm (npogonxerue)

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

MpaBuno Ne2:

[insi 0BecneyeHmns 3almThl OT BbICOKOYACTOTHBIX
nomex Bce kabenu A0MXHbI ObiTb MPUKPENEHD K
KOHCTPYKLMSIM CUCTEMbI 3KBUMOTEHLMANbHBIX
COEAVHEHUI.

MpaBuno Ne3:

Tonbko napbl, NepeaatoLLIne aHanoroBhbIe,
LUMPPOBBIE UM TENEKOMMYHUKALIMOHHbIE CUTHAIbI,
MOTYT MPOKNAALIBATLCS BMIOTHYIO APYT K APYry B
O[IHOIA CBSI3KE MW B OAHOIA rpynne.

OcHOBHbIe NpaBuna NpokKnaaku kaéenei

] MCHOHbSyﬁTe napsl NPOBOAOB ANS LMPOBLIX U aHANOrOBbIX CUTHANOB.

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

CneumanbHbiit cnyllaﬁ: aﬂeKTDOHDOBOJ],Ka JINHWIA aBAPUIAHOTO OTKIIOYEHUS 1 CUTHANWU3ALMM HUKOrAia
He [0J1XHA OCYLLECTBNATLCA C MCNONb30BaHUEM OQUHAPHLIX NPOBOAOB — BCEraa VICI'IOJ'IbSyVITe napb!
npoBoAos.

m [pUMeHsiATE SKPAHNPOBaHHbIE KaGesn U1 KaGenn ¢ ABOMHbIM 3KPaHOM.

W VICronb30BaHm1e NpoBoasLLyX KabelbHLIX KaHaNoB 06ecneynBaeT B GOMbIIMHCTBE Cllyyaes
npyemMneMbIi yPOBEHb 3aLLMThI. YBEANTECH B TOM, YTO COBAUHUTENbHBIE KABenm s UCNoNb30BaHIS
BHYTPY M MEX[IY 30aHMSMU COBAVHEHBI C CUCTEMOI SKBUMOTEHLIMANLHLIX COBAUHEHWA (MOCPeCTEOM
KOPOTKOTO 3a3eMNSHOLLEro kabens unm kabenbHOro KaHana).

W PerynapHo npukpennisiTe BCe COBANHUTENbHbIE KaBen K METaIMYECKIM IMCTaM BHYTPM LIKAdOB 1
MaLLIYH.

O

Jna obecrneyvenns Haanexallesi 3alumnTel JOMKHO cOOMOAaTbCs cliegyrouiee COOTHOLLEeHHe.

PaccTosiHne mexzay kabenammn
Pagmyc camoro 6osbLuoro kabens

>5

@@ d/R>5
©)
O ©
©

KaGenb, co3patoLumin nomexu CurHanbHbli kabenb

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

Mpu MOHTaXe perynupyembix NPUBOAOB OTAENSINTE CUOBLIE Kabenn oT kabenei nepefayu
[JaHHBIX.
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Pexomeraauym PexomeHpauum no peanu3awumm (npogonxeve)
110 rPOKNaAKe 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/XEH UCMOJIb30BATLCA 1A

Pa3HbIX TUMOB COEAMHEHUI (KDOME CUIOBBIX 1
penemHbIX Leneit).

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

(3a MCKII0YEeHNeM aHaoroBbIx Kabeneit).

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

MpaBuno Ne6:
Mpym Ucnonb30BaHUM CETEBbLIX GUILTPOB
9KpaHUPOBaHME CUNOBLIX kabenei He Tpebyetcs.

MoHTax kabenei B wkadax
BHyTpeHHWe neperoposku B Kopnycax (Lkadax) 0 § abene ada
MPUBOASIT K YCUMEHMIO SNEKTPOMArHUTHBIX MOMEX YcTpoiicTea LydpoBOro ynpaeneHus, peryampyemMble NpyBozb! 1 NPOrpaMM1pyeMble KOHTPONEPbI
MOryT ObiTb Pa3MeLLEHbl B OAHOM LKAy, eciu:
W Perynupyemble NpuUBOAbI OCHaLLLEHbI 3KPaHUPOBAHHBIMM Kabensmm.
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 HEU30IMPOBAHHbLIX MATEPUANIOB 1
BbINOMHSIOLMM YHKLIMN NaHEeNen 3a3eMieHus.

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

Onpepenenue: Knetka Papazes npencrasnseT coboii NpoBopsLLYyI0 060/104Ky C MAEANbHO
COEAVHEHHLIMM CTEHKaMM.

Mpumeyanue: Bce kpenneHus AOMKHbI
00ecneynBaThb 3NEKTPUHECKMIA KOHTAKT, YTO SKBUTOTEHUMANLHAS GETKA:
DIN-peiika + 3a3emnenue wkada
TpebyeT yaaneHus Kpacku.
[ ]
= o J
[ YcraHoBka
C 3NIEKTPUYECKUM
KOHTaKTOM (Kpblibyaras
r © © waiba)
o o —J
Rl 1
—o o |
! ]
[ ]
—©o o |
! ]
[ ) (! ‘ |( )‘ 1
L IT [N
3awmTHBIE MPOBOAHMKM LLInna 3a3emneHus
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PexomeHaatym
110 rpoksazke Kkabene

PexomeHaauMm No peanun3awmm (npogonxerue)

Hannuve B wkadax 1 MalumHax HECKONbKMX
KOHCTPYKLMIA CUCTEMbI BbIDABHMBAHHS MOTEHLMANIOB
00€eCreymnBaET MaKCUMAITbHYIO 3aLLUNTY.

3awumTa BHYTpM WKada unu HeGONbLLOH MaLINHDI

m [pukpennsiite BCe kabenu K 3KBUMOTEHLMANbHBIM KOHCTPYKLWSIM.

B B wkadax MOryT NpuMeHsITLCS NNACTUKOBbIE KaBeNbHbIE KaHasbl, €CAIM OHW YCTAHOBNEHbI HA
O 3aHeN peweTke,

O wm DIN-peitkax, COeaMHEHHbIX C 3a3eMieHneM Likada.

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 0KONO MECT CTblKa YacTeit wkada
WNW COBAVHSIATE UX ONNETKOI 3a3eMNEHMS.

Onnetka
3a3eMneHns

XomyT

HenpasunbHo
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PexomeHpaaumm
110 rPOKNaAKe Kabenewt

PekomeHaauMm nNo peann3awmm (npogonxenue)

BonbLunHCTBO Npo6/ieM HA 06bEKTE 00YCI0BNEHbI
MPOBOAVMOCTIO.

Bce coeavHeHns NpoBOAOB BHe LiKada
A WU MALLMHBI JOJKHBI ObITb 3ALLMLLEHBI.

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

NnoAcoeanHAIOTCA BCe 3KPaHMPOBAHHLIE kabenm u
CUCTEMBbI 3aLLMTLI MPOBOAHbIX JINHUIA.

Onpepenenne: OnopHas NoTeHUMaNbHas
M0CKOCTb.

MoHTax kaGeneii mexay AByMs LKapaMm

3awura kabeneit BHe 000pyA0BaHNS

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
KOJNOAIKY 3a3eMIIEHNS.

5@

I I
L ]
I I

| E—— =
OnopHat ———— LnHa ]: \
noTeHuuanbHas NN0CKOCTb 3asemnieHus
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PexomeHaatym
110 rpoksazke Kkabene

PexomeHaauMm No peanun3awmm (npogonxerue)

[ns wkados, pacnonoXeHHbIX BIIOTHYIO APYr K
JPYry, BOJKHbI ObITb NPESYCMOTPEHSI
9KBMMOTEHLMATbHBIE COELVNHEHMS.

KabenbHble kaHasbl AOMKHbI MCMONIb30BATLCS 15
9KBMMOTEHLMANbHBIX COEAUHEHWIA.

Pa3meluenme WwKadoB BNAOTHYIO APYr K ApYry

Korzia 060pynoBaH1e pa3MeLLaeTcsi B HECKOMbKIX Lukadax, PacnoNnoXeHHbIX BNIOTHYIO APYT K ApyrY,
DOMXHbI COBMIORATLCS CELytoLMe NpaBuna:

m CoeauHsiiiTe Wkadbl APYr ¢ APYroM, 4T0Obl CO3AaBaTh M30MPOBAHHBIE YHACTKM.

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

m Takoe CoeanHEHNe LONXHO 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 —

[ 1 — —

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 kaHanbl C BHELLHEl CTOPOHb! LIKAapOB JOMKHBI U3rOTOBAATLCS U3 METANNA, ECAIN OHU
AJIMHHEE TpeX MEeTPOB.

[Ling obecneyeHus HENPEepPLIBHOrO 3/1EKTPUHECKOro KOHTAKTa KabenbHbIA KaHan JONXEH ObiTh
NPUCOEAUHEH K OTKPLITHIM NOBOAALLMM 4aCTSM LUKAdOB MW MALLUH C NOMOLLBIO HAKNALOK MW TOHKWUX
MeTann4ecknx nnaCcTUHOK.

¢¢¢ Q%g
552
2 2

2

()

OG

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

PekomeHaauMm nNo peann3awmm (npogonxenue)

W Pa3melwaiite HeaKpaHUpPOBaHHbIE kabenu B yrnax kabenbHbIX I0TKOB.

Cunosas Lenb win uenb
YNPaBNeHNs Perympyembim
npuBoaoM HeakpaHupoBaHHbIi

undposoii kabenb

HeakpaHupoBaHHbii
aHanoroblit kabenb

PeneitHblit kabenb

OKpaHUPOBaHHbII
undposoit kabenb 9KpaHMPOBAHHbIiA
aHanoro.blit kabenb

u Y106LI HE A0NnyCTUTb COBMECTHOE pa3MeLLeHne HECOBMECTUMBbIX kabene, I/ICI'IOJ]bSyVITe
BEPTUKaJIbHbIE NEPErOPOAKN.

W YcTaHoBUTE MEeTaININYECKYI0 KPbILLKY Ha NoJIoBUHE kabenbHOro kaHana, B KOTOpOIi pasMeLLaloTcs
CUrHANbHbIE Kabenu.

Mpumeyanne: YCTaHOBKa METaNIN4YECKON KPHILLKM MO BCEH LUMPUHE kabenbHOro kaHana He ynyuqwmT
XapaKTepUCTUKM 3N1EKTPOMArHUTHOA COBMECTUMOCTM.

ON

[TnanupyviTe BO3MOXHbIE U3MEHEHUS B CBOEV SNIEKTPOYCTaHOBKE 3apaHee.

OKBMBANIEHTHO

OKBMBANIEHTHO

9 dekTUBHOCTL

Onpenenenve: [1ns kKaxaos ceTv nepesayy AaHHbIX CEAYET CoOMOAaTE MAKCUMATIbHYIO [UTMHY
Ha4asbHOro cermenTa (6e3 noBropuTens). 31a AmHa 3aBUCUT OT CKOPOCTY epesayy aHHbIX 1o CeTH u
Pa3MepoB UCIONL3YEMOro Kabers.

MakcumanbHasi AnmHa, yka3biBaemasi B JOKYMEHTAUUN HA N3BENNE, MOXET ObiTb JOCTATHYTA TOMLKO B
TOM CJ1y4ae, e/ yCrIoBus SKCIIyaTaumy aNeKTpOYCTaHOBKY yA0BAETBOPSIOT TpeboBaHnsm SMC
(kabes POJIoXeHb! B META/IINYECKMX kKabenenpoBozax ¢ 00eCreyeHNeM HernpepsIBHOMO
SNIEKTPUYECKOrO KOHTAKTa MEX/Y CEeKLMMU KabenenpoBoaa, NoACOEANHEHHOIO K SKBUIMOTEHUMAILHOM
CETKE 1 3a3EMJIEHNIO).

0npe,qeﬂeHMe.' Heobxognmo 0npeaemnTb N MakCUMalslbHyro TeOPETUYECKYIO AJINHY C TOYKU 3PEHNs
obecneyeHus anek TPOMarHUTHON COBMECTUMOCTH. 3o or; paHnyeHne SBASeTca YNCTO TeOPETUHECKUM,
110CKOJIbKY 31a BTOPas A/inHa 00b14HO b0/bLLIE nepBo#i. OHa ucronb3yetca Ans ontumnsalmm yCﬂOBMﬁ
IJIEKTPOYCTAHOBKU U JOJIXHA cobnoaarecs Hapsaay ¢ nNepBbiM orpaHn4eHnem.

370 TaKkxXe OTHOCHTCS K y4acTKy ceTv 63 NoBTOPUTESS.

Teopetnyeckas AnvHa s obecnedenns IMC coctasnser B cpeaHem 1200 M, HO MOXET BapbMPOBATLCS
B 3aBUCUMOCTY OT TUNa CETHU NePesady JaHHbIX:

m 2000 m — ans cetevi FIP (npu ckopoctv nepegaym 1 Mbut/c) v Unitelway.

m 1000 m — gna cetu Modbus Plus v ans TpexxubHoro kabens Ethway npu yposre mouHocty 50 Br.

m 700 m — ang cetu Mapway.

400 M — gng cuctemsl BusX npu ncnonb308aHuy nporpammmupyembix KoHTponnepos PREMIUM.

AHanornyHIM 06pa3oM, Koraa 1Sl CUI0BbIX U CUrHATIbHbIX Kabenei ncrnonb3yeTcs oauH kabenenposos,
0TCYTCTBUE METANINYECKUX IEPErOPOLOK MM METASINYECKOM KDBILLKY HA YaCTV JI0TKA, UCI0/b3YEeMOro
L1l CUTrHASIbHBIX KaOesnesi, YauTbIBAETCS KOS(PPUUMEHTOM.
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PexomeHaatym
110 rpoksazke Kkabene

PexomeHaauMm No peanun3awmm (npogonxerue)

KabenenpoBop, NOBbLILLIAET CTENeHb 3allWThI B
nmana3oHe yactot ot 1 Ml go 100 MIu
npumepHo B 50 pas.

ON

Bcsiknii pa3, korga 04HO ux 3TuX TDEX YCI0BWIA HE BbIMOMHIETCS MNOSHOCTBIO, Puanyeckas ymHa
kabenenpoBoaa I0NXHa KOPPEKTUPOBATLCS K03pPuLmeHTom cobmoneHmns Tpebosarmii IMC. Takne
KO3QOUUMEHTBI OTPAXAIOT CHUXEHNE YPOBHS 3aluuThl. [TonyyeHHas B pesynibTate AonycTuMas AnHa
KkabenernpoBoga OyaeT MeHbLUe pacyeTHOM [mHbl As obecneyeHns IMC.

Mpumepsbl Apyrux cuctem ocnabnexns nomex

OQ

B CJly4asX, Kkoraa Heflb3s UCrosib30Barb Ka6eﬂenposo,q U3 TOHKOJICTOBOro Metasia, MOXHO NMPUMEHUTb
Apyrve cpeacrsa ans obecneyeHns HEeInPepbIBHOIo 3/IKTPU4ECKOro KOHTaKkTa:

W /Icronb30BaHne npoBOAOYHbIX KabesbHbIX JIOTKOB.

am KapKacHsle 70Tk, N3roTOBJIEHHbIE U3 CBaPHOM MPOBONOYHOM apmarypsbl, MeHee 3PPeKTNBHBI N
yacto bonee Aoporue, 4em Kaﬁeﬂenposo,qb/ U3 INCTOBOro Metaniia.

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
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Pexomenpgatym PexomMeHpaumum no peanusaLmm (nposonxenve)
110 rpoknazake Kkabene
KonunyecTso owwm6ok ans MenﬂeHHOﬁ JINHUU CBA3U:
[Mepenaya 41222 bavitos npu ckopoctn nepegaqm 4800 6oa. Tect IEC 1000-4-4. 15-napHbivi
KPAHNPOBAHHbIV KAOEb.
g) E I'Iepep.aqa HEBO3MOXHa
Owmbku | OctaHoBkv | MpogomkuT.
13 110 1352 ¢
8 86 1225¢
0 0 160 c
0 0 160 ¢
KabenenpoBog 6e3 KpbiLLku KabenenpoBoz ¢ KpbiLLKoi
KonunyecTteo owm6ok Ans BbICOKOCKOPOCTHOI0 KaHana CBA3U:
CxopocTs nepeaayy -2 Mout/c. lpogonxutensHocts Tecta no IEC 1000-4-4: 3 MuH.
11800 owmbku: 12000 owwmbkm:
=] > | =] =
L ha
9600 errors: 4600 owwnbkm:
e
4500 owwnbkm: 4000 owwnbkm:
I ; A e
0 owm6ok: 0 owm6ok:
=1 = |=] =
&
0 owm6ok: 0 owmbok:
Kabenenposos 6e3 KpbiLuku Kabenenposoz c kpbiLukoi
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Pexomerpaaumm
110 rpoksazke Kkabene

3aKoueHue

OcHoBHble nNpaBuna

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

m Boibupaiite 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 33EMIEHNS.

W OKpaHupYiiTe KaK YYBCTBUTESbHbIE Kabenu, Tak v kabenu, co3patoLume NoMexy.

m cnonb3yitte 0bonouku unm Hebonblume 6okckl B kayecTse kneTok Papazes (TpebosaHus:
3NEKTPUYECKMIA KOHTAKT MEX[Y HEOKPALLEHHLIMU, CBOBOHBIMM OT PXaBYNHbI CTAbHBIMU TUCTAMU,

MCNONb30BAHIUE KOPOTKMX M LUMPOKMX OMNETOK 3a3eMAEHISI, OTCYTCTBUE HEHYXHbIX OTBEPCTHIA 1 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 COBMECTUMOCTM.

m [pukpennsiite NPOBOAHMKMN K ONOPHLIM MOTEHLMANBHBIM NIOCKOCTSIM.

W Pazpensiite NpoOBOAHMKY MO TUNAaM NepPeaBaeMblX CUTHaOB.

W He ocTaBnsiite NPOBOAHMKM HENOACOEAMHEHHBIMU.

m OTX0A5LUVMe U BXOASLUME NPOBOLHWUKM AOMXHbI BCEraa 0CTaBaThCcsl BMECTE.

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

Hepoctato4yHoe BHUMaHMe 3TUM npaswujiaMm MOXeT NPMUBECTHU K:

m [po6nemam ¢ obecneyeHnem IMC:

O TEXHONOMMYECKUM OCTIOXHEHUSIM:

-MPOBELIEHNIO OLLEHKM KOHKPETHOM 3/1IeKTPOYCTAHOBKM Ha COOTBETCTBYUE TpeboBaHuam AMC,
-MOBTOPHOIA NpoKnazake kabeneit,

-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 N3AEPXKaM.
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Pexomergavm
110 MPOKNaaKe Kkabenei

38

Schneider Electric

CKa4yaHo C relesepam.ru

Buinyck Ne 8
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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 COCTONT 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 Nornyeckum

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

00630p

Onpepenenue: CeTb nepeaayn AaHHbIX
npefHasHayeHa ansg CoeauHeHNs no KpanHeii Mepe
[BYX YCTPOWCTB C Liefblo 06MeHa iaHHLIMI
(Hanpumep, ceTb Ethernet)

Onpepenenue: Cuctema 06beANHSIET HECKOIBKO
Pa3fnyHbIX 06BEKTOB, GYHKLIMOHMPYIOLLMX
HE3aBUCUMO, HO COEAVHEHHBIX APYr C APYroM B
CETb /71l Y4ACTUS B BbINONHEHWM 0BLLIEH DYHKLIMN.

Onpepenenue: OayH 60 COOTBETCTBYET
KONMYECTBY COCTOSHUIA SNEKTPUYECKOTO CUrHANA B
CEKYHAy 1 ONpeensieT CkopocTb Nepeaadn IMHUN

Onpepenenue: ponyckHas CNOCOGHOCTL CETH
WM KOSIMYECTBO BUTOB JAHHBIX, NEPEAAHHBIX MO
CETY 32 OfIHY CekyHy, BbpaxaeTcs B GuTtax B
CeKyHy.

Onpepenenne: CooTHOLIEHME MEXY
MPOMNYCKHOW CNOCOBHOCTBIO IMHUK B B BUT/C 1
CKOPOCTbIO nepeaayu B 6opax.

uh

5B L+

25B L

5B |

25B 1 _|—

00 11 10 01 00 10

Cetun

CeTb onpenensieTcs cneayioLmmMmn XxapakTepucTukamu:

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

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

M TUNOM WCMOMb3YEMOi U3NYECKOI Cpefbl (METANIMYECKUiA Kabenb, ONTOBOIOKHO, PAAVYOBOSIHBI, 1 Ap.)
M TMMOM [L0CTYNa K CETU (NMPOU3BOSbHLIN, BEAYLLMIA-BEAOMbIIA, KOMbLIEBAS CETb C MApKEPHBIM AOCTYMOM,
¢ 06paboTKoii owWMbOK nn 6e3 u ap.)

M PEXMMaMM Nepeaadn (CUHXPOHHbINA/ACUHXPOHHbINA, NAKETHbINA, NOCNEA0BATENbHbINA/NAPANNENbHbIiA,
MaHyYecTepcKoe koavpoBaHne/kopvposaHue 6e3 Bo3para 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.

Bogpl 4acTo owWKBOYHO 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 COOTHOLIEHME PABHO 2, 3TO 3HAYMT, YTO NPOMYCKHas CMOCOGHOCTb IMHUM B fBA pasa bosblue
NPy TOM Xe CKOPOCTW Nepeaaym AaHHbIX.
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

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

Onpepenenue: Tokoas netns 20 MA —
MHOrOTOYEYHbINA KaHa CBS3U MO 4-NPOBOLHOMY
kabento (KoNMYECTBO TOYEK 3aBUCUT OT TUMOB
npMemMonepesaT4nkoB).

Onpepenenue: RS232 — kaHan cBs3u mMexay
[JBYMsi TOYKaM¥ C UCMONIb30BAHUEM KaK MUHUMYM
Tpex Xun kabens.

Onpepenenue: RS422 - kaHan cBsi3u TUna
«TOYKA-TOUKa» C UCMOMIb30BAHMEM KaK MUHUMYM
yeTbipex xun kabens ans pabotsl B
MOJTHOAYMNEKCHOM PEXMME.

Onpepenenue: RS485 - MHoroToueuHas IMHMS
cBS3M (10 32 TOYEK) C MCMONB30BAHMEM Kak
MWUHUMYM [BYX Xun kabens ang paborsl B
MONYAYNNEKCHOM PEXUME.

ApXuTeKkTypbl

(pekomeHayeTcs coeaMHeHMe C NOMOLLbI0 pasbema SubD9, makcumanbHag anuuia 3000 M npum ckopocTy
nepeaaun 1200 6op, 1 300 M npu ckopoctn 9600 6oa, WKHHAs Tononorus)

(pekomeHayeTcs COeAMHEHME C NOMOLLI0 9-KOHTaKTHOrO (SubD9) unm 25-KOHTAKTHOrO pa3bema,
MakcumarnbHasi anuba 15 m npu ckopoct 19200 6oa)

(pekomeHayeTcs CoeaMHEHNE C NOMOLLBIO 9-KOHTaKTHOrO pasbema SubD9, makcumanbHas gamHa 1200
M nipu ckopoctn 19200 6on)

(peKkomeHayeTCs COeAMHEHME C NOMOLLBIO 9-KOHTAKTHOrO pasbema SubD9, makcumanbHas gamHa 1200
M nipu ckopocTn 19200 607, WMHHAs TONOOMYSI)

Tononoruun

L
0 O

«Konbuo»
1
L

«3Be3pa»

«ToYka-ToYKa»

—0
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

Kananbi cBsian «TokoBas netns» 20 MA,
RS232, RS422 un RS485 (npoponxexue)

9TOT pexuM nepeaayn, UCMoNb3yemblil Ha
HEKOTOpbIX TWNax 06opyaoBaHys, oGecneynsaet
6onee BbICOKME XapaKTEPUCTUKM MO CPABHEHMIO C
nepefayeil faHHbIx no kaHany RS232C. Xots
«TOKOBas NeTns» 00/1343eT XOPOLLeis
YCTOMYMBOCTBIO K MapasuTHbIM MOMEXaM, OHa He
BCET/a ABNSETCH HAVITYYLLIMM PELLEHNEM,
MOCKOJbKY HE CTaHAAPTU3WPOBaHa.

ObLuve xapakKTepUCTUKN:

B MakcumanbHoe KONMYEeCTBO Harpy3oK Ha LUMHE:

3aBUCUT OT TuUMa npuemonepeaaTynkon.

m CraHgapTHas Tonosorus: «WuHa» (4-npoBoaHas

«MYNIbTUTOYKA»)

m CkopocTb nepepayn: 300/600/1200 6oga.
B YpoBHM curHanos: 0 MA / 20 MA.

B JIMHUM KOHTPOAIS: OTCYTCTBYIOT.

TokoBas netng 20 mA

Mo neTne npotekaet Tok 20 MA OT MCTOYHWKA NUTAHUS HanpsixeHnem 12 B unu 24 B.

B 06bl4HbIX IMHMSX (20 MA - COCTOSIHWE NOKOS! Ha IMHMK) 1,5 B TepsieTcs Ha Kaxaoi NoAKI0YEHHOI
CTaHumu.

m [epeaartynki Be[OMbIX CTaHLMIA 0BbIYHO BKIIIOYAIOTCS NOCNEAOBATENBHO C NPUEMHUKAMU BEYLLEH
CTaHUMM (06blYHas MMHMS, TOK nokosi 20 MA):

+
i

I | P o R I L
— T e L * g T +
T L TO =] A
Ik, It I | i | |
' | I | | |
H T T H O
| I (3% e - o ; .u—r—*-r—av.- ¥
LAY T AD I | T ‘:r H T
I I | I | |
| J H i
Benywas Benomas Benomas Benomas
CTaHumsa CTaHumsa CTaHumsa CTaHuusa

H [lepefaTymki BejOMbIX CTaHLMIA MoryT ObITb BKIHOYEHbI napannenbHo ¢ NpUeMHUKammn Beﬂ,yll.l,eﬁ
CTaHuum. B atom CJly4yae COCTOAHMIO NOKOSA JIMHNU COOTBETCTBYET TOK 0 MmA:

' T
+- + 2 i

m [lnva wubt: 3000 M npu ckopocTy ot 300 A0 | —a — e - —1
1200 Goz1. HenocpencTBeHHO 3aBUCKT 0T TUNa ITK g R L i R
kabens 1 HanpsXXEHUS UCTOYHWKA MUTAHMS LWMHBI ! i [ [ i
(12 B unmn 24 B). | Sew £ i u ; £y
. a0 00 KT D KT ot K
! Fi | R R — I | |
! H H e S —
ﬂpumeqaumr Benywas Benomas Benomas Bepomas
- CTaHUuusa CTaHUuua CTaHUuua CTaHuusa
B 3HaK «+» UCMONb3YETCs ANS BXOASLIEro TOKa,
a «-» — [719 BbIXOASILLEr0 TOKA.
m Ha pucyHkax npuHsiTel cnefyiolme 0603Ha4eHus:
T = nepeparyuk, R = npuemHuk.
44 Schneider Electric Bbinyck Ne 8

CKa4yaHo C relesepam.ru



PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

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

ObLuwe xapakTepUCTUKK:

B YpoBHM curHanos: + 15 B.

W JInHum KoHTpONS: Bo3MOXHbI (RTS, CTS, DCD
W Ap.), HO He 06513aTeNbHbI (HAMYME 3aBUCKT OT

NpOorpaMmmMHOro obecneyeHuns u/mnn uitepoeiica).

W [Tonapnsauns IMHUK: OTCYTCTBYET

B MuHuManbHas KoHOUrypauus (Yepes pasbem
DB9):

O KOHTAKT 2 (Mepeaaya AaHHbIX),

O KOHTAaKT 3 (MPMEM HaHHbIX),

O KOHTAKT 7 (CUrHanbHas 3emns).

Kanan RS232

MocnepoBaTtenbHbiii kabens DB25-DB25

13 [He3nosoii pasbem DB25 cranpapta RS232-C 1
oooooooooooo?

(CHONONORONORONONONONONG)

25 14
MocnepnosarenbHblit
— kabens DB25-DB25 ‘
| L
TepmuHanbHoe O6opynosanme
o6opyaoBaHme nepenaym AaHHbIX

LLiTekepHblit pasbem DB25
1 cranpapta RS232-C 13

CHONONCRONONORONONONONONG)
ONONONONORORORORONONONG)

14 25

Onpepenenue. DTE - TepMuHaibHOE 060PYAOBaHIE UM KOMIMBIOTED.

Onpepenenne. DCE — o6opyaoBaHne nepeaayy AaHHbIX (MOAEM WiN NPUHTEP).

m CoeauHuTb ABa YCTPOicTBa pasHbix TMNoB (DTE-DCE) ¢ nomolwbio kabens Tuna PIN-to-PIN (Bunka-
BU/IKA).

= CoeavHuTb [1Ba YCTPOCTBA OIHOTO TUNA C MOMOLLBIO CMELWanbHOro kabens:

O DTE-DTE (cnonb3yiite Hynb-MOLEMHBIN kabenb),

O DCE-DCE (ucnonb3yiite HyNb-TepMUHaNbHBIN Kabenb).

OQ

Ha komnbioTepax nocnesoBatesibHbIA MopT 00bIYHO MPEACTABASET COO0 LUTEKepHbIN pasbem DB nm
DB25, a napannenbHbifi nopT — rHe3Ao8os passem DB25.

NMpumeyanne: Tepmutbl DCE n DTE He OTHOCATCA K TUIMY WM YacTyh PasbeMa.

CraHpapt RS232-C He 0roBapuBaer: SBASETCS /i PA3beM LUTEKEDHBIM WM rHE3A0BbIM. Ero uensb -
CTaHAapTU3NPOBaTb PYHKLMM U HASHAYEHWE KOHTAKTOB Pa3beMa 1 BENYUHY BOSHUKAIOLLEr0
HanpsXeHus..

Onpegenenne: [1apannesnbHblii 0OMEH AaHHbIMY — OfIHOBDEMEHHAS nepeaaya 8 6utos (baiita).
Bocemb 6uT baiita nepegaiotcs 4epe3 Cpeay nepesaq JaHHbIX OBHOBPEMEHHO.

TTpUHTEDBI YACTO MOACOEANHSIIOTCS K KOMITbIOTEDAM NAPa/NEsbHLIM kabenem ¢ pazbemamu DB25.

MakcumanbHas fymHa napannesnsHoro kabens — 30 M. ClMLIKOM JUWHHBIN napaniesibHbiii Kabesb
MOXET 1CKaxaTb NEPEAABAEMbIE JaHHbIE BCIEACTBUE SNIEKTPUYECKNX LLYMOB U UCKAXEHUS GOPMbI
NPSIMOYro/ibHOV BOSHBI (COOTBETCTBYIOLLE) OuTam 1 1 0).

Onpegenenne: locrienoBate/bHbINi 00MeH JaHHbIMY — MOOUTOBAS NEPEAAYa AaHHBIX.

10T METOA MPUMEHSIETCS, KOrJia PacCTOSHUE MEXAY ABYMS YCTPOVICTBAMMU SIBAISIETCS C/MLLKOM
00/bLLIUM [1151 TOFO, YTOObI COCLAMHUTL UX NapasiesbHbLIM kabenem. 0bpaTnTe BHUMAHUE Ha TO, YTO
KOMITbIOTEPBI ¥ MOAEMbI COELMHSIIOTCS YEPE3 M10CEA0BATEbHbIN MOPT. OUPMbI-U3roTOBUTEM 00BIYHO
ucronb3yiot noptel RS232-C.

MaxcumansHas pekoMeHayemas JmHa nocnes0BatenbHoro kabens — 30 M, Ho MOXHO Cro/b30BaTbL U
bonee AnnHHbIN Kabesb, ecin CoOMOAaoTCS HEKOTOPbIE ANEKTPUHECKNE XapaKTEPUCTHKM,
npegycmMoTpeHHsie B cTaHgapte RS232-C.
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PykoBOACTBO 110 MHTErpaLmm

Modbus/Jbus

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

MocneposatenbHbiii kKabenb DB9-DB25

13  THe3posoii pasbem DB25 ctanpapta RS232-C 1

O0O0O0OOOOOOOOO

{ooooooooooooo}

25

MocnenoBaTenbHbii

14

E— | kabenb DB9-DB25 i—
Ciamom A mwonie ]
L

TepmuHansHoe
obopyaosatue

LLiTekepHbIi
pa3bem DBI

060pynoBaH1e
nepenayy AaHHbIxX

HexoTopble TepMUHANbI U KOMMBIOTEPBI MOTYT BbITb OCHALLEHBI NOCNEL0BATENbHLIM NOpTOM RS232-C
T1na DBY. Ha npuBeieHHOM BbiLLe PUCYHKE 151 MOCNELOBATENLHOMO COEAMHEHMS UCMONb3YETCS Kabenb

DB9-DB25.

CooTBeTCTBME MEXAY KOHTakTamu pasbemos DB9 n DB25

DB25 (PIN) | DB (PIN)
OTCYTCTBYET

O IN|D| ||| —
— O[> N|ND|w

2 OTCYTCTBYET
20 4
22 9

CxemMa pacronoxeHusi KOHTakToB pasbema DB9

1 < (o] OBHAPYXEHVE HECYLLIEN [aHHbIX
6 < DSR CUHN TOTOBHOCTI MCTOYHYKA JAHHBIX
2 < RXD TONY4EHE JaHHbIX
7 > RTS 3anpoc Ha nepenavy
3 - XD nepenaya aHHbIX
8 < CTS pelLeHve Ha niepezasy
4 > DTR CUrHa/! FOTOBHOCTI TepMiHana
9 < RI VHOMIKATOP 3BOHKA
5 > SG CTHAbHas 3emns
__/
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PykoBoACTBO 10 MHTErpaLmm

Modbus/Jbus

Kananbl cBsiaun «TokoBas netns» 20 MA,
R3232, RS422 un RS485 (npoponxexue)

CranpapTtHas pacnaiika kabens

>

3alTHoe 3a3emneHme

>

lMepenaya AaHHbIX

TMpriem faHHbIX

3anpoc Ha nepeziady

Paspeluienme Ha nepepady

CurHan roTOBHOCTU MCTONHIUKA aHHbIX

oO~NOoOOTh~,WN
O~NOOITHA~A WN PR

CurHanbHas semns
(OBHapyXeHve AaHHbIX 1 HeCyLLeR
- 061 (EHVE CUrHANA JIMHUN NPUEMHIKA) |
2 O CyrHan rotoBHOCTH TepMuHana 2 O
o) VHaykaTop 380HKa
22 Tpsmori coeanHNTENbHbIV 22
\/ kabenms DB25-DB25 \/
TepmuHanbHoe 060opynoBaH1e
06opynoBaHue nepeaayn JaHHbIX

Hynb-moaemHbliA kaGenb

SawmtHoe /1\

>

3emns 3emna
Mepepaya [ 2 MNepepaya
[IaHHbIX JaHHBIX

Mprem AaHHbIX — 3 [Mprem faHHbIX

3anpoc | . 3anpoc
Ha nepepayy 4 T — 4 Ha nepepayy
Paspetwenrne 5 P [, 5 Paspetuetve
Ha nepepasy Ha nepepasy
CvrHan rotoBHOCTH 6 6 CwrHan roToBHOCTH
VICTOYHKA JAHHBIX VICTO4HNKA JIAHHbIX
CurHanbHas CvrHanbHas
3emns 7 7 3emnst
O6HapyxeHue 8 8 O6HapyxeHue

JaHHbIX 1 HECYLLEiA JaHHbIX 11 HECYLLEH

C C
urH%np;(;Tg:::cm 20 2 0 MrHTa;p’rdolI::;:cm
MHavKkaTop 380HKA 2 2 2 it D 3B0HKa
\_/ Hv-mogem  \_ )
(ACMHXPOHHBIIA)
TepmuHansHoe TepmuHansHoe
obopymoBaHue obopymoBaHue

Hynb-TepMmuHanbHblii Kabenb

3alumTHOE 3a3emnieHme /1\

D

3emns 1 3emns
Mepenaya Mepepaya
[TlaHHbIX 2 2 [IaHHbIX
Mprem fanHbIX 3 ~ 3 Mprem AaHHbIX
3anpoc 3anpoc
Ha nepepayy 4 4 Ha nepepaady
Paspeluenvne 5 5 Paspetwenne
Ha nepepay Ha nepepasy
CurHan rotoBHOCT 6 6 CurHan rotoBHOCT!
WCTOYHMKA AAHHbBIX UCTO4HMKA AAHHbIX
CurHanbhas 7 7 CurHanbHas
3emnsa 3emna
OGHapyxeHue 8 — 8 O6Hapy
JIaHHbIX W HecyLuein [iaHHBIX 1 HecyLuen
CwrHan rotoBHOCTM CurHan rotoHoCTH
TepMuHana 20 2 0 TepMuHana
WHpwkatop 380HKa 22 2 2 WHavkaTop 380HKa
HYJIb-TEPMUHATT
ACMHXPOHHBINA
060opyaoBaHme (acmaxporiisi) — OGopypoBaHme
nepepaqv AaHHbIX nepenain JaHHbIX
Buinyck Ne 8 Schneider Electric 47
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

Kananbi cBsian «TokoBas netns» 20 MA,
RS232, RS422 un RS485 (npoponxexue)

Onpepenexue: KOHTPO/b NOTOKA NO3BOASET
MPUEMHUKY faTb KOMaHAY TePMUHANY OCTAHOBMUT
nepenayy, ecnu ero 6ydepHasi namsTb 3anoNHeHa
Ha 90%. MmeeTcd aBa TMNA KOHTPOAS: annapaTHbIi
¥ NPOrPaMMHBIiA.

He3aBncMMO OT NPUMEHSIEMOTO METOAA KOHTPOb
MOTOKA MO3BOJAET YBENMYUTH CKOPOCTH NEepeaaym
TepPMUHana 10 YPOBHS, MPEBLILIAIOLIEr0 CKOPOCTh
Mozaema.

KonTtponb notoka gaHHbix (RTS/CTS nnu XON/XOFF)

O

PexoMeHrzyeTcs nPUMEHSITh annaparHbiii METOA: /11 0CTaHOBA NePeaaqy AaHHbIX UCIONb3YIOTCS
curHanbl ¢ kouTaktoB RTS/CTS nocnesioBarenibHoro nHtepeesica RS-232. JlaHHbiii MeTOA SBASeTcs
CaMbIM HAAEXHbIM U LIMPOKO NPUMEHSIETCS.

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 komnarHmm IBM 1 cOBMECTUMBIE C HUMY KOMITbIOTEDBI M03BONFIOT KOHTPOAMPOBATL MOTOK AHHbIX
¢ nomolibto curHanos RTS/CTS, B T0 BDEMS Kak HEKOTOPbIE KOMITbIOTEPH! KoMnaHnn Apple atoro He
03BONSIOT.

O

Ecnm 6yepHble HAKOMUTEM 3aM0JHEHBI, B 000V MOMEHT MOAEM MOXET 104aTb CUrHaN
TEPMUHAILHOMY YCTPOVCTBY NEPENiTV B DEXUM OXUAaHNS HA ONPEAENEHHOE BPeMS, a 3aTeM
NPOAOIXUTH NEPEAAYY (M HA060POT).
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

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

Kanan RS485 nmeet cnepyiolume 0CHOBHbIE
XapaKTePUCTUKM:

W MakcumanbHoe KONIMYECTBO Harpy3ok Ha LLMHY:
32 (@ Zc = 120 Om 1 Ucm = ot -7 B po 12 B).
m CTaHnapTHas TOMosorus; Lienoyka y3nos
COEAMHEHNS

B Bo3MOXHble TONoormm:

[ «TOYKA-TOYKa»,

O «LIMHA» C BOMbLIMM KONIMYECTBOM TOYEK
coefyHenus (2 unu 4 npoeona),

O 1 nepeaaT4mk 1 HECKONbKO NPUEMHUKOB,

O 1 NPUEMHMK N HECKOJbKO NEPeaT4nKOB.

W HepekomMeHayemas Tonosorus: 3se3aa.

B MyHMManNbHOE PaccTosiHUE MEXAY BYMS
TOYKamm: 27 CM.

W MakcumanbHasg aamHa oteoga: 1 m (cornacHo
cranpapry ISO/IEC 8482).

m CkopocTb nepepauu: 4800/9600/19200 6og,
m Tun npoTokona: B faHHoM cnyyae — Modbus/
Jbus.

m TpeboBaHug 6e3onacHoCTU: Gonee AeTasbHbIi
aHanM3 CeTW NS HACTPOIKM Pa3NIYHbIX
napameTpoB.

W [ponyckHasg cnocobHoCTb, Tpebyemas ans
MPUMEHEHUS: ONTUMU3ALINS KAHAOB B

COOTBETCTBUM C TpeboBaHusamMM, Makc. 10 MouT/c.

M JIHUN KOHTPOJISI: OTCYTCTBYIOT.

Kanan RS485

Tun pasbema:

m [Ins u3penuii komnaHum Schneider pekoMeHayeTcs npUMeHsiTb 9—KOHTaKTHbIA pasbeM SubD 9, B
KOTOPOM KOHTaKTbl IMEIOT CIelyloLLee Ha3HaueHue:

O KOHTaKT 9 (Nepeaaya faHHbIX +) = A,

[ KOHTaKT 5 (nepefaya AaHHbIX -) = B

O KOHTaKT 8 (npuem paHHbIX +) = A’,

O KOHTaKT 4 (npuem AaHHbIX -) = B’

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

Ycnosus akcnnyarauvu:

m Temneparypa OKpyXalolLieil Cpefibl U XpaHeHWs: COOTBETCTBYET XapakTepUCTMKaM M3aenuii u kabenei.
W JNeKTPOMAarHUTHas COBMECTUMOCTb:

O cobiiofieHne NpaBul MOHTaxa,

I COOTBETCTBYE W3AENUi ykasaHusm EC.

OQ

nekTpuyecKne XapakTepuUcTUKN:

W YpoBHu curHanos: = 5 B (auggepeHumansHoe).

W [lepeaaryuk: MUHUMAIbHOE BbIXOAHOE Hanpsxenue: 1,5 B / 54 Om
W [IpUeMHUK: MUHUMASIbHES YyBCTBUTENBHOCTb + 0,2 B.

W Tun cpesbl: 3KpaHMpOBaHHas BUTas napa.

m Bonxosoe conpotvsnenne cpeasl: Zc = 120 Om.

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

W [Tonspn3aums Harpysku v IMHUN: ecTb.

m Conporusnenne Harpysku = 120 Om.

m Conpotusnenne nonspu3aumm = 470 Om.

TNMpumeyanmne: Eciiv 0rpaHndnTb MaKCMMATbHOE NSMEHEHNE CUHPA3HOTO HAMPSKEHNS, TO MOXHO:

W /C10/1b30BaTh Ka0esb ¢ 60s1ee HU3KNM BOJHOBBIM COMPOTUBIIEHUEM.

W 104KH04aTb K LUMHE BOJbLLIE HArpy30K (Harpyumep, npu nameneHm Umce ot -1 B 4o 5 B koim4ecTso
T04eK nogcoeamnHerni coctasut 50).

B 1exHuyeckosi ceoske TSB89 yka3biBaeTcs, 4TO eCm BPEMS MEePEKIIIHEeHNs CaMoro BbICTPOro
nepesaruka Ha KM 6os1ee YeM BABOE NPEBLILLAET BPEMS PACNPOCTPAHEHNUS CArHana o 3Toi IMHUN
(B OBHOM Hanpas/ieHy), TO TaKoe COEANHEHNE He SBNSETCS nepesayes. ConpoTUBIEHNE HarPy3Kn
ABNSETCS UMLLIHNM.

Buinyck Ne 8
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PyxoBoAcTBO rio nHTerpaLmm KaHanbl cBs3u «ToKkoBas netng» 20 MA,
Modbus/Jbus RS232, RS422 1 RS485 (npononxerue)

Cranpaptbl EIA 485A (HoBas pepakuumsa, mapt 1998 r.)
n TSB89 (pekomeHaaLmmn N0 NPUMEHEHUIO
cranpapta TIA/EIA-485-A)

O

CoenuHerue u 0003Ha4eHns:

A A AIA

00603HaqeHmns:

m G = reHeparop

W A & B = 104Kkm nogkno4eHns reHeparopa
m C = 061as1 T04ka reHeparopa

B R = nipneMHnK

W A’ & B’ = T04Ku NOAKNIOHEHNS MPUEMHUKA
m C’ = 00Las T04Ka NPUEMHMKA

W T = nepeaarynk

W A/A’ & B/B’ = T04KM NOAKIIOYEHNS Nepesarynka
m C/C’ = 06uas T04Ka nepenarymka

W RL = conpotusieHue Harpy3ku.

Onex TPpU4eckne CoCTosHNA CUrHanoB.

CocrosiHue nornyeckodi «1» (OFF- BbIKJ1): Hanpsxenve B uHus «A» nepesaTynka MeHbLUe, Yem
HarnpsxeHue B IMHUN « B».

Cocrosiue nornyeckoro «0» (ON- BKJ1): HanpsixeHue B inHus «A» nepesaryuka 00bLue, Yem
HarnpsxeHue B IMHUN « B».

50 Schneider Electric Bbinyck Ne 8
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

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

OQ

TNoryyeckasi 1 Tornyeckuii 0
(BoKT) (BKTT)

Vob : : VOH

Voa >< >< VOL

Bpems HapacTaHus v craga curHana:

A
N
A
50 n® 50 Om
G
+20%% +10%
A
B
c
11VSS — o
09Vss _ [lf_t_
ves oV (Diff)

0.1Vss | ._|

tui t r

OrpaHu4eHmns, Kacatomecs GopMbl CurHana:

m tr &t < 0,3 x tui.

m Mexay aByMs nepexofHbIMy y4actkamu (rocnae tr u 4o tf) BenmyuHa Hanpsxenmns VE umn Vt* He
Ji0nxHa npesbitats Vss + 10%.

W Hanpsaxenue Vt n Vt* He 4onxHO npesebituats 5 B.
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

UHTepdencol

Bce nepcoHanbHble KOMMbIOTEPbI, MCNOMb3YEMbIE B
oducax, OCHALLEHbI, Kak MUHUMYM, OfHUM
nocnenosarenbHbiM noptom (COM1) craHpapta
RS232C. [ng npeobpa3oBaHms ypOBHEM
NOrMYeckux curHanoB uHTepoeiica RS232 B RS485
1 HaobopoT TpebyeTcs Npeobpa3oBatesb
unTepdeiicos RS232/RS485. B psane cnyyaes
npeobpa3oBaTenb HE HyXEH, HanpuMep B
NPOMbILLEHHBIX MK, €CAK B HIX MOXHO YCTaHOBUTH
nnary, NoAAepPXvBaIoLLYio cTaHaapT RS485.

RS232/RS485

Onpepnenenve nxtepdeiica RS232/RS485:

m RS232:

[ COOTBETCTBYME CTaHAapTy EIA,

O kabenb ang coepuuenus ¢ MK gantoit < 20 m,

[ CKOPOCTb Nepepaym, cooteetcTaytowas nopty MK,

O cUrHanbl KOHTPOAS NOTOKA/KOHTPOAS COCTOSHS:

-RTS (3anpoc Ha otnpasky); DTE-DCE,

-CTS (paspewenue Ha nepepavy); DCE-DTE,

-DCD (06HapyxeHue HecylLeil IaHHbIX),

-DSR (roTOBHOCTb MCTOYHMKA JAHHBIX)

-DTR (rotoBHoCTb TepmuHana); DCE-DTE.

[ ecny MOXHO Bbibupartb TMn uHtepdeiica (DTE/DCE), pexomerayetcs Boibopatb DCE.
m RS485:

[ cOOTBETCTBYME CTaHapTy EIA,

O KA coeanHuTensHoro kabens < 1200 m,

[ cKOPOCTb Nepeaaym, COOTBETCTBYIOLAs 060pyA0BaHMIO,

[ BO3MOXHOCTb nonsipu3aumuu inkum (Rp),

[ BO3MOXHOCTb Harpy3ku nukum (Rp),

[ BO3MOXHOCTb UCMOMb30BaHMS [IBYXNPOBOAHOM UM YETLIPEXNPOBOAHOI SKPAHMPOBAHHOW BUTOW Napbl,
[ cooTBETCTBME POpPMATa jaHHbIX (CTAPTOBbINA OWUT, CTOMOBLINA OUT, KOHTPO/b YETHOCTH, U Ap.)
O He Gonee 32 yCTPOICTB Ha OfHOW IMHUN.
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PykoBOACTBO 110 uHTErpaLmm UHTepdenchbl (npononxenue)
Modbus/Jbus

Hanbonee npocToii cnocob opraHu3aumm cesiav Ha Mopnembi

Gonblume paCCIOFIHVIﬂ COCTO‘J”T B HCNONb30BAHNH BuThl He MOrYT nepeaasaTbCs HEMOCPEACTBEHHO MO TeNePOHHLIM IMHUAM (33 UCKIIOYEHNEM LMdPOBOI
CYLLECTBYIOLLEN TeNedoHHO ceTu. [inga atoro nvHim ISDN). TenedoHHbI pasroBop Mexay ABYMS NI0ALMI NPEACTABAAET COBOIA aHANOroBbIi CUrHaJl,
HY)XEH MOZIEM.

MOCKOJIbKY ero aMmnanTyaa v $hasa MEHIETCst Mo BPEMEHN.
MNepepgaya 6uToB 1 1 0 COOTBETCTBYET M3MEHEHUSIM HEMPEPLIBHOTO HAMPSXEHWS 11 NOITOMY HE MOXET

ObiTb OCYLUECTB/IEHA HENOCPEACTBEHHO N0 TENedOHHOM IMHUK. [iNg MOLYNSALMM 1 AEMOAYNALMN STUX

6UTOB B aHaI0roBble curHanbl npumensietcs MOLEM (MOgynsitop - IEMoaynstop).
CyLLECTBYIOT YETHIPE TMMNA MOLYNSLWM:

Onpepenexue: MoAeM — YCTPOCTBO, MPUMEHSIEMOE /1Sl IPe06pa30BaHms LMGPOBLIX CUTHAJIOB B
aHaJIOroBbIE CUTHAMbI M HA0BOPOT.

W AMNauTyaHas Moaynaums
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| - | \
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PykoBOACTBO 110 MHTErpaLmm

Modbus/Jbus

MHTepd)eI?ICbl (npoponxeHue)

TenedOoHHLIE KOMMaHWM NPOTArVBAIOT 10 CBOWX KNIMEHTOB Mapbl kKabeneii; kaxaas napa CooTBETCTBYET
onpeneneHHomMy Homepy TenedoHa. Kaxpaas u3 aTux abOHEHTCKMX IMHMIA CBSI3aHa CO CMELMaNbHbIM
KOMMbIOTEPOM (TeNePOHHBIM KOMMYTATOPOM), YCTAHOBNEHHBIM Ha LieHTpanbHoi ATC. Liens atoro
KOMMbIOTEPA — YCTAHOBUTL COEMNHEHUE MEXTY BbI3bIBAIOLLMM 2BOHEHTOM U BbI3bIBAEMbIM HOMEPOM.
KomnbtoTepbl 06pabaThiBatoT MHGOPMALIMIO TONLKO B IBOU4HON dopMe, T.e. B hopme KoMOUHALmiA
€LVHUL, U HyneiA.

[ins TeneOHHbIX KOMMYTATOPOB OHU [AOKHbI:

M [1eK0AMPOBaTh Habupaemble HoMepa TeNedoHOB.

M YCTaHOBUTb COEAVHEHUE MEXTY ABYMS aDOHEHTaMu.

H npeo6pa30BaTb aHANOroBkIA Pasrosop B Ludposyio dpopmy (1 u 0).

m 06paboTath LndPOBLIE AaHHbIE.

B npeo6pa30BaTb LMPPOBLIE JAHHLIE B @HANIOTOBbIE CUTHANbI.

:51":1 O F\J.IUI.E.?-E'
cru |

Onpepenexue:

m PABX: Public Automatic Branch eXchange — ATC ceTv 06Lwero nonb3oBaHms

m A/D: Analogue to Digital converter - aHanoro-uudpoBoii npeobpa3sosarerib

m D/A: Digital to Analogue converter - undpo-aHanorosbiii npeobpasosaresib

m CPU: Central Processing Unit — LieHTpanbHbIi npoLeccop

m Caller — Bbi3blBaIOLLMIA AOOHEHT: NONL30BaTESb, HAOUPAIOLLMIA TeNedOHHBI HoMep

m Person called — Bbi3biBaeMblii aDOHEHT: N0/b30BATEb, OTBEYAIOLLMIA HA TeNedOHHbI BbI30B

O

BbigeneHHbie IMHHK U MOZEMbI

CoennHeHue, yCTaHOBIEHHOE 110 TeNEGHOHHON IMHUM C MTIOMOLLIbIO SNIEKTPOHHOrO kKoMMmyTaropa (ATC),
HA3bIBAETCS «BPEMEHHbIM», [I0CKO/IbKY OHO MPEeACTaBAseT coboi NpoCTol TenegoHHbIN Bbi30B, KOTOPOE
MOXET cAenats 000 YesnoBex B toboe Bpems. 10 0KOHYaHM pa3roBopa TenepoHHas IMHUS
ocsoboxzaaetcs. YTobbl HACTPOUTL MapaMeTPb ITOFO MOZYJIS, YCTaHOBUTL COELIMHEHUE 110 TENEPOHHOM
JIMHUY, YNPaBASTL ITO INHUEN 1 AP., TPEBYETCA CreumanbHoe nporpamMmMHoe 00ecreyeHue.

BbinenexHas mHns 00ecrneYnBaeT COEANHEHNE TUNA «TOYKA-TOYKa», KOTOPOE OCYILECTBIISIETCS HE YEpe3
Te1eOHHbIN KOMMYTATOP. Takoe CoesMHEHME SBASETCS MOCTOSHHBIM U U151 €0 QYHKLMOHUPOBAHUS
TpebYIOTCS Apyrve ycTpoiicTsa, a He Tene@oHHbI annapar. OHO AeVCTBYET KPYrIoCYTOYHO 1
€XefIHeBHO. BbigeneHHas imnms ¢ 1oaocoi nponyckanms 3 k' MoXeT 0becreyunTs CKOPOCTb nepesayu
ZaHHbix 19,2 k6ut/c (28,8 kbut/c B cy4ae ucrnosnb308aHns MOAEMOB cTanAapTos V.FC n V.34 npn
nonoce npornyckanms 3,6 kILy).

JloxanbHbie KaHasnbl CBSI3H C NOMOLLbIO MOAEMOB
3T0T TU CBA3M MCIONb3YETCS BHYTPYU 3[aHUH, B YACTHBIX 36M/ICBNANEHNIX, 119 IEDEAAYM [aHHbIX HA
60/IbILINE PACCTOSHNS I B YCIOBUSX OOSBLUNX BOSMYLLICHUIA.

Coeanneting ¢ nomouysio yndposoii cen ISDN

Onpepgenenne: ISDN (Integrated Services Digital Network) — ungpoBas TenegorHas cetb ¢
MHTErpaumesi yciyr, B KOTOpOit UM@POBbIE CUTHAMbI UCTIONL3YIOTCS BIIOTb [0 YDOBHS 110/1b30BATENS.
braronaps cBOMM XapakTepUCTHKaM OHA HaxoAUT NPUMEHEHNE [U1S Nepesadn CpeaHX 00beEMOB
UMPPOBbIX AAHHBIX, HA CPELHWE PACCTOSHUS, U MEXZY KOMNAHUSMA.

B parHosi obnactn npumererns cetb ISDN 6yaeT nocTeneHHo 3aMeHsITb aHAJI0r0BbIe TENePOHHbIE CETH.
(Koukypertamu ceteit ISDN B 6yayuem MOryT ctatb CETH, OCHOBaHHbIe Ha TexHonorm DSL, n
KabesibHble cetu). s ungpoBbIX COANHEHNI MOLEMbI HE TOHAA00STCS; TPEOYeTcss aDOHEHTCKUIA
anantep wm apyras creyvasnbHas nnara. 1o Konurypaumm 3ty yecTpoicTBa 4acTo aHanornyHbl
MOAEMaM, HO UMEIOT JIOMONHUTENbHBIE Y OTIINYAIOLUMECS XaPAKTEPUCTUKM, KOTOPbIE MEHSIOTCS B
3aBUCUMOCTH OT UCIONb3YEMbIX MOAENE.
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

MHTep(beﬁCbl (npoponxeHue)

ObLuwe xapakTepUCTHKK:

B [TpOMBILLAEHHBIA AW OPUCHBIA MOLEM (B
33BMCUMOCTM OT 0671aCTV NPUMEHEHNSI).

B AHanorosbIi/umdpoBoii (B 3aBUCUMOCTM OT
COELMHEHUSI C TeNedOHHON CETHIO).

m Perynupyemas ckopocTb nepeaayn (no
TeneOoHHOI ceTn).

W AT-KOMaHZBl, NPUHSITbIE 4151 UCTONb30BaHMS 1
HaCTPOViKM NapamMeTpOB MOAEMOB.

m Bxop, RS232 (COBMECTMMBIIA MO CKOPOCTH C
npotokonom MODBUS).

W Bxop, TMna «CyXoM KOHTaKT» 411 MHULMWMPOBAHNS
BbI30BA.

m CooTBeTCTBME YKa3aHusM no obecneyeHnio IMC.

I'Ip06neMb|, KOTOpbIE 4ACTO BCTPEYAOTCA Npun
MCNONb30BaHWUW NOCAEA0BATENbHBIX COEAUHEHUIA,
CBfA3aHbl C TeM, 4TO BblﬁpaHHbIVl kabenb u
CKOPOCTb He noaaepxusaioT al'lﬂapaTHbe;l
KOHTPOJ1b NMOTOKOB AAHHbIX.

Hanbonee yactbiMu npobnemamu TenedoHHbIX
COEAMHEHMNI ABNIFIOTCS:

m HecootBeTcTByloLme TenedoHHble kabenm
(Hanpumep, HeananTMPOBAHHBIE K LUBEALIAPCKOMY
CTaHpapTy)

W HenpaBunbHbIii NOABO kKabens k HaCTEHHOMY
TenegOoHHOMY rHespy.

M TenedOoHHbIA annapar NOACOEANHEH:

O K ABOHOMY TeniedhOHHOMY rHe3fy C AByMS
TenedoHamy,

O K cneumansHoii dakc-TenedoHHOI nuHuM,

O k ATC yupexpaeHust

OnpepeneHnue: CKopoCTb MOLYNSLMYM MOAEMA OT/INYAETCS OT CKOPOCTM NOCNEA0BATENLHOIO NopTa
(COM-nopta) komnbloTepa. CkopocTb MoaeMa npeacTasnseT coboit CKopocTb Nepefayn 060pyLoBaHUS
nepegfauv aaHHbix (DCE), B To Bpems kak ckopocte COM-nopTa - ckopocTb Nepeaayin TEpMUHANBHOTO
0bopynosaHua (DTE). CkopoCTb CBSI3U Y4epe3 MOJEM MOXET MEHSITLCS B NPOLLECCe 0OMEHa JaHHbLIMM B
33BUCUMOCTU OT 3arpyXeHHOCTH TenedoHHOM ceT. Mpu GoNbLUNX CKOPOCTSX PEKOMEHAYETCS
CMONb30BaTh «anmnapaTHbli» KOHTPONb NOTOKOB AaHHbIX (RTS/CTS).

PekoMeHaaumm no ycTaHoBKE MOAEMOB

AnnapatHasi YacTb:

m O6bIY4HO MOLIEMBI NIOCTABASIOTCS C TENEHOHHBIM COEANHUTENBHBIM KaBenem 1 NoCnenoBaTeNbHbIM

COeAMHUTENbHBIM kabenem ansi coepmHenms ¢ NK/repmuHanom.

m [pu ycraHoeke Mopema PCMCIA cnepyiite MHCTPYKUMSIM NOCTaBLLMKA.

m MoacoeauHuTe TenedoHHbIi kabenb k pasbemy LINE (a He k rHeany PHONE) Ha Mmoaeme. (MHoraa

1Cnosb3yoTCs Apyrue 0603HaueHNs Pa3beMoB).

m lNoacoeauHuTe nocnenoBaTeNnbHbi kabenb k pasbeMy RS232 Ha Mopeme 1 Ha MK/TepmuHane.

m [ToacoeanHnTe WHYP NUTaHWS CHavana Kk ceTeBoi po3etke 220 B, a 3aTem k moaemy. (Mepen atum
ybenuTech B TOM, YTO MOZIEM ycTaHoBNEH B nosioxeHue OFF-BbIKI).

MporpammHoe ob6ecneyeHue:

m [porpammHoe 06ecrneyeHme, NOCTaBNSIEMOE BMECTE C MOLIEMOM, 0BbIYHO He NpefHa3HaueHo Ans
npoBefeHms TecToB. MoaTomy st NpoBefeHNs NePBbIX pabounX UCTbITAHMIA Mbl PEKOMEHLYEM
1CMOsIb30BaTh IMYNSTOP TEPMUHANA.

m C mopemamu PCMCIA nocTasnsitoTcs ApaiiBep U MHCTPYKLMK MO ycTaHoBKe. O3HaKOMbTECH TaKXe C
[npaiiBepamu, YCTaHOB/EHHbIMM B ONEPaLMOHHOI cucteme MK,

MocnepoBartenbHoe coeauHEHNE C MOAEMOM:

m [Nocne BKNIOYEHNs MoaEMa:

O ybeauTech B TOM, YTO MOAEM YCMELHO NPOLLeN TeCTbl U HaxoauTcs B pexuMe READY (roTOBHOCTb K
pabote), 0 YeM CBUAETENLCTBYIOT €70 CBETOBbIE MHAVKATOPbI,

O HACTPOIATE 3MYNSTOP TEPMUHANA (MM TEPMUHAN) HA MaKCUMaJIbHYIO CKOPOCTb Nepesiaum B 604ax,
NoAAEPXMBAEMYIO 3TUM MOAEMOM unm MK/repMuHanom.

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

-BblbepuTe 8 GUT AaHHbIX, 1 CTOMOBBIN 6UT, M OTCYTCTBME NpoBepKyM YeTHocTH (8, 1, N wm 8N1).

O BBeauTe komaHay AT [ENTER] 1 ybeautech B ToM, 4T0 MoaeM oTBeyaeT OK. 910 03HaYaeT, YTo kaHan
cBs13u Mexay [MK/TepMuHanom 1 MoaemMom yCTaHoBNEH (XoTs 6e3 peasnbHOI NPOBEPKM KOHTPOAS
noToKa).

CoepuHenue ¢ TenedOHHON NNHKMEe:

m [Nocne Toro, Kak BaLl aMynsITop YCTaHOBUA CBSI3b C MOLEMOM:

O BeeauTe komanay ATDP161 [ENTER],

0 MOJEM HauyHeT Habop yka3aHHOrO HOMepa TenedOoHa; Yepes ero rPOMKOrOBOPUTENb Bbl YCIILILLIMTE
«rOBOPSILLME YaChl».

O KaHan CBA3N MEXAy MOAEMOM U TeNedOHHON IMHUEN PYHKLMOHUPYET.

O Ansi NPOBEPKM COEAMHEHNS C UCTOYHUKOM JAHHBIX MOXHO BOCMONb30BaThCS HOMEPOM TenedoHa
komnanum CARPE (unu Homepom TenedoHa fpyroro nposanaepa ycnyr cessm).

0 eC/M Ha 3TOM 3Tare Bce paboTaeT HOPMasIbHO, TO YacTb paboT Mo YCTaHOBKE MOEMA MOXHO CYUTaTh
3aBEPLLEHHOIA.

OF

Ecam He BbINONMHAETCS PubTpaums Tapu@HbIX MMITY/IbCOB (B MOAEME, C MOMOLLbIO BHELLHErO puabTpa
WM BaLLIeH CITyX004 TeNeKOMMYHUKaLWIA), OHu ByAyT co3aaBaTb MOMexy Uil MOAEMA, OCOBEHHO ec/in
OTCYTCTBYET (YHKUMS KOPPEKLMY OLUNOOK.
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

MHTepd)eI?ICbl (npoponxeHue)

[ns psgpa npuMeHeHniA NoNe3HO 3HaTb NapameTpbl
MOJEMa U YMETb MX HacTpamBatb. KomMaHzl,
HaumHalowwmecs ¢ AT, T.e. coBMecTUMbIe AT-
koMaHnamu Hayes, pasnuyaioTcs Ans pasHblx
mozeneil MofeMoB. Bce Moaembl € ymnamm
Rockwell meioT oauHakoBble KOMaHabl. Moatomy
LienecoobpasHo onuckiBaTb GyHKLMK, @ He
KOHKPETHbIE KOMaHLbI.

MapameTpbl MogeMa:
m Koppekuws owwm6ok,
m CxaTune JaHHbIX,

B KOHTpO/b noToKAa.

MapameTtpbi Mmogema:

m Koppekuys owmboK MOXET NPUMEHSITLCS NS YCTPaHeHMs oLwmnbok nepeaayn no TenedoHHON ceTu, B
KOTOpOIA YacTo BbiBatoT nomexu. Ctanaapt ITU V.42 obecneunBaeT noBbilieHHOe ObICTPOAeHCTBIE U
Ka4yecTBO M0 CpaBHEHUIO CO cTaHaapToM MNP-4 komnanum Microcom.

m CxaTue JaHHbIX NO3BONSIET YCKOPMTH Nepeaaydy AaHHbIX, KOTOPbIE IO 3TOr0 He MOABEPraiuch CXaTuIo.
Mpw ucnonb3oBaHum ctaHaapTa ITU V.42bis cTeneHb cxatusi AaHHbIX MOXeT aocturatb 4:1 n
obecneunBaeTcs pacnosqasaHue faHHbIX. CTaHaapt MNP-5 komnanum Microcom pgonyckaet niib
[IBYKPATHOE CXaTue AaHHbIX.

m KOHTPONb NOTOKA: MEAIEHHbIE MOLIEMbI UIMEIOT NULLb NPOrpaMMHBIiA KOHTPONb notoka (XON/XOFF), a
B Bonee ObICTPbIX MOAeMax 00513aTefbHO UCMONb3YeTCS annapaTHblii KOHTPOb (C IMHUSIMW KOHTPOAS
RTS/CTS).Ucnonb30BaHne 0601x TUMOB KOHTPOMS OfHOBPEMEHHO HE PEKOMEHLYeTCs

O

Haubonee pacnpocTpaHerHble AT-KomaHabl:

ATD Habupaet Homep, 3atem T /15 TOHaNbHOro Habopa ¢ pasAeneHnem 4acToT UM, 410
pexe, D ang nmnynbcHoro Habopa (ecm ucnons3yiotes bonee crapsie ATC).
TMpumep: komarga ATDT 6939332 [ENTER] +++ MOXET UCrONb30BaTbCH 1S
BO3BpaTa MOZIEMa B PEXUM KOHTPOJA 1, HANPUMED, €ro OTCOELIMHEHNS C NEPEXOLOM
B pexvim oxuganus. He 3abbiaiite fenate nay3y 1 ¢ 40 1 10CAe KOMaHAbI.

ATEW 3anuceiBaet npodunib, XpaHALLMICS B JaHHbI MOMEHT B namsitn. OH byanet
aKTUBMPOBATLCS MPY BKJIIOYEHNM MOZEMA i 1Py BBOAE Komanabl ATZ. Obparute
BHUMAHWE Ha TO, 4T0 Ha HEKOTOPBIX MOLENSX MOXHO 3arncatb HECKObKO

npogunen.

AT&V Hcnonb3yetcs fns npocMoTPa akTUBHbIX IaPaMETPOB MOJEMA.

AT&F C6pacbiBaeT BCE napameTpbl MOAeMa K 3aBOACKUM YCTaHOBKaM

ATLn W3meHsieT ypoBeHb rpoMKOCTY AuHammka (komaraa ATMn BbiGupaeT pexvm paboTsl
[ANHAMYIKA).

ATSr=n TMometuaet 3HayeHme n B pernctp r. Komanga ATSr no3sonser npocmarpusats

COABPXMMOE [IaHHOrO PErncTpa.

ATS0=n YcTaHaBnmBaeT KoMYeCTBO 3BOHKOB 10 0TBETa Mogema. Ecim ycTaHoBeHO
3Hayenue 0, Mogem oTBeyars He byAert. B LLBesiapmm B COOTBETCTBUM C
ykasanmamu OFCOM (YnpaBneHus no KoMMyHukaumsam) J0MKHO ObiTb He MEHee
ZBYX 3BOHKOB JI0 OTBETA MOAEMA.

ATS7=n Ucnons3yertca 4ng 3afaHuns BDEMEHH, KOTOPOE MOZEM X/ET 0 00HapyXeHus:
HeCyLLesi YacToThl, 110CIe Yero oTcoeamnHseTcs u Boiaaet coobiuenne NO CARRIER
(HeyAayHas MonbITKa yCTaHOBUTB CBA3b). ITa Be/mMMHa 00bIYHO COCTABASET OT 45
go60c.

NMpumeyanne: Creayer PyKOBOACTBOBATHCS CIIPABOYHbIM PYKOBOZACTBOM 110 MoAeMY. [TpuBesieHHble B
HACTOSILLEM [OKYMEHTE MPUMEDLI MOTYT OT/IMHYATHCS OT HEro.

CoobiLexns:

OK Mogzem noxsin koMaHzy.

ERROR Bcsi KoMaHza Wi ee YacTb COAEPXNT OLUNOKY.

CONNECT Mogem ycranoBu ¢B3b. 310 CO00LLEHME YAaCTO COMPOBOXAAETCS APYrov
MHGOPMALMEVE 0 CKOPOCTH NEPEAaym 1 npoToKoe (KOppekums oLMboK u/wm
cxXarue JaHHbIx).

NO DIALTONE Mozem He MOXET HabpaTb HOMEP, MOCKO/IbKY OTCYTCTBYET TOHa/bHbIN CUrHA
FOTOBHOCTY JINHUN.

NO CARRIER Mogaem noTepsn HecyLLyo uam OTKIKOYNACS YAANEHHBIN MOAEM WM MOZIEM He
IPUHSI HECYLLYIO NPU MOMbITKE YCTAHOBUTb COEANHEHNE (HANPUMEP, €C/M KTO-TO
CHUMAET TeNeGOHHYIO TPYOKY M roBopuT «Anol»).

NO ANSWE Her oTBeTa, Henpasu/bHbIA HOMEP, WM HEUCTPABHOCTL 000PYI0BaHNS HA APYTOM
KOHLIe NHUN

BUSY Bce nnHum 3aHsThI; MOZEM [OIXEH MOMBITATLCS YCTAHOBUTL COELIMHEHUE MT03XE U
UCMONMB30BATH JPYroi HOMEP.
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PykoBoACTBO 10 MHTErpaLmm

Modbus/Jbus

MHTep(IJeVICbI (npoponxeHue)

BonbLUMHCTBO Kabenei, COeaNHSIOLLIMX MOLIEM C
TeNneOHHbIM rHE3A0M, COOTBETCTBYIOT

MEXyHAPOAHOMY CTAHAAPTY HA COBANHEHUS. STOT

CTaHOAPT OTNNYAETCS OT TOro, KOTOPbIA

MpaBunbHblii Kabenb

lNocnenoBatenbHbli kabenb, COeaMHIIOLLMIA MOAEM 1 TepMUHanbHOe 06opyaoBanue DTE (MK /

TepMUHaN), fONXEH nepeaaeatb BCe HEOOXOAMMBIE CUrHANbI.
m Pasbemsl DB-25 n DB-25:
Mpumeyanue: MpumeHseTcs B GONbLINHCTBE Cy4aes.

ucnonb3yertcs B LLsenuapuu. DTE (DB-25) MODEM (DB-25)
a b 1 3awmTHoe 3a3emnexme 1
A i Moziem Tenekom-
LE —+ | ! L DALIED 2 Mepesaya fanHbIx (TD) 2
TTTTTT TTTT I,'—\: 1 12 AMHUA 3 Mpuem panHbix (RD) 3
] T ! 1|3 4 3anpoc Ha otnpasky (RTS) 4
PHONE E,?\,TEN _T+T\_83 5 Pa3peLuexve Ha nepepauy (CTS) 5
a 6 l'0T0BHOCTb iaHHbIX (DSR) 6
Tenekom-
L—ll__ 1 ke 7 CurHanbHasi 3emns 7
e I 06 i DCD 8
Wseisapcni | 11T 'k T HapyxeHue HecyLueit fanHbix (DCD)
Tenedon M 1 113 9 l'oToBHOCTbL TepmuHana (DTR) 20
1| 22 WHawkatop 3soHKa (RI) 22
T+T 83
m Pasbembl DB-9 1 DB-25:
Mpumeyanme: Pazbem DB-9 yacto ucnons3yetcs B MNK.
DTE (DB-9) MODEM (DB-25)
1 O6HapyxeHue HecyLueii faHHbIX (DCD) 8
2 Mpuem panHbix (RD) 3
3 MNepenaya faHHbIx (TD) 2
4 'oToBHOCTL TepmuHana (DTR) 20
5 CurHanbHas 3emns 7
6 ['oToBHOCTb fiaHHbIX (DSR) 6
7 3anpoc Ha otnpagky (RTS) 4
8 Pa3peLuenve Ha nepepauy (CTS) 5
9 Muamkartop 38oHka (RI) 22
m Pa3bemsl Mini-DIN n DB-25:
Mpumeyanue: Pasvem Mini-DIN 8 ucnonb3ayetcs B komnbiotepax Macintosh(DTE)
DTE (Mini-DIN8) MODEM (DB-25)
1 DTR 3anpoc Ha oTnpasky 1 [0TOBHOCTL TepMuHana | 4 & 20
2 DSR Pa3peLuenve Ha nepepauy (CTS) 5
31D Mepenaya fauHbix (TD) 2
488 3emns 7
5RD Mpvem panHbIx (RD) 3
7DCD O6HapyxeHue Hecylweil faiHbIX (DCD) 8
SHIELD kpaH 1
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

MpoTtokon Modbus

Onpepenenue: ASCIl — AmepukaHckuii
CTaHAAPTHbIV koA, 06MeHa UHbOPMALMEd.

Onpepenenue: RTU — AWCTAHUMOHHBII  TEpMUHAN.

06a 311 popmara MOryT MCMONL30BATHLCS B
npotokone Modbus, HO OHY HECOBMECTUMBI APY C
apyrom. Okono 95% mMogyneii co CBA3bI0 Yepe3
wuHy Modbus ucnons3yet kagpel RTU.

Pasnunuuns mexpy kagpamu ASCII n RTU

HekoTopble yCTpoiicTBa MOMYT UCMOBb30BATh OAWH U3 ABYX GOPMATOB:

m [pu ncnonb3oBaHuy popmata RTU nonb3osatesib Moy4aeT MOBbILIEHHYIO MPONYCKHYIO CMOCOBHOCTL
NPY OZIHOI M TOI X€ CKOPOCTU NEPEAYM [aHHBIX.

m Qopmat ASCII obecneuraeT NoBbILLIEHHYIO TMOKOCTb MHTEPBANA MEXAY Nepenayeli kanpos (BnioTh
10 1 ¢), a Takke AeNCTBUTENBHO aCUHXPOHHYIO Nepeaady AaHHbIX.

Onpepenenue: Mpotokon Modbus ncnonb3yer
Kafpbl CO CTaHAAPTHBIMW Hauanamm u
OKOHYaHMsIMK. AIPec pa3MelLieH B Hayasne kaapa.

Onpepenenume: lNpotokon Modbus+ ucnons3yer
Kaapbl C Ha4a/lbHbIMW U KOHEYHbIMU
OrPaHNYUTENSMM, 3aBUCALLMMM A51S CeTW. Alpec
nonyyarend NHTerpupoBaH B MPOTOKOJ1.

lpoTtokon Jbus MCNonb3yeT YacTb NPOTOKOJIA
Modbus.

Mpumeyanue: lMpoaykTsl (MOAYNM) MOTyT
BKJII04ATb TOJLKO YacTb GyHKuwmiA Modbus (cm.
JOKYMEHTALMIO NPOLYKTOB).

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

Paznuuma mexay npotokonammu Modbus n Modbus+

m Mpu npotokone Modbus NpUeMHUKM CHMTLIBAIOT afPEC U TEM CambiM MAEHTUDULMPYIOT MOLYTb,
KOTOPOMY aipECcOBaHO coobLLEeHUe. Kpome Toro, MpUeMHIKM ONPELEnsioT AMHY COODLLEHNS 1 TeM

CaMbIM 06Hapy)KI/IBaIOT YyCEY€eHHble C000LLEHMS.

u [pu Modbus+ nepegaruuk npeobpasyet anpec Modbus B aapec ¢ MapLupyToM A0CTyNa K y3ny CeTu.

Modbus/Jbus

CrpyxTypa Kappa Jbus Modbus

Benombiii Ne 1-255 1-247

®yHky. kop 1-16 (kpome 9 u 10) 1-24

JnnHa kagpa Makc. 255 baiit Makc. 261 bavit

CRC CRC16 CRC16

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

* 310 pasnnyne He 3Ha4YMMo rpy NPONyCKHoN crnocobHocTy Beiwe 1200 6UT/C, Tak Kak MHTEpBasbl
BPEMEeHY Kopoye BDEMEHN 00paboTKu YCTPOVICTBOM (BpemeHy 060poTa).

CranpapTHble QyHKUm
F1 CuntsiBarmne n 6ut 8 0-FFFF Cuntbisarme n 6uT 8 1-9999
(1< n < 2000)
F2 CunrbiBanme n 6ut B 0-FFFF CuyntbiBanmne n 6ut B 10001-19999
(1< n<2000)
F3 Cyureiganme n cnos B 0-FFFF Cyuteiganmne n cnos B 40001-49999
(1<n<125)
F4 Cyureiganme n cnos B 0-FFFF CyutbiBanme n cnos B 30001-39999
(1<n<125)
F5 Banuce 1 6uta B 0-FFFF Banuce 1 6ura B 1-9999
F6 3anmce 1 cnosa 8 0-FFFF 3anmce 1 cnosa 8 40001-49999
(1<n<125)
F7 bBbicTpoe cunTbiBame 8 butos CHUTLIBAHNE UCKTIOYNTENBHOIO
nonb30BaTens craryca (8 but)
Curxanel oLwmbok B 060pyA0BaHMN
F15 3anuck n our B 0-FFFF 3anuce n 6ut B 1-9999
F16 3anuce n cnos B 0-FFFF 3arnnce n cnos B 40001-49999
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

np0TOKO.I1 Modbus (npogonxerve)

lpotokon Modbus MOXET 1CMoNL30BaTLES ANS
CYUTbIBAHMA UK 3anUCKU OOHOI0o UNIn tonee 6I/IT,
O[IHOTO Mnn BOJEE CIOB, COAEPXMMOr0 CYETYMKA
CoObITUIA UK COepPXUMOoro AnarHoCTU4ecknx
CYETYUKOB.

Crpyxtypa Kagpa Jbus Modbus
F8 /[narnoctuyeckue QyHkumm CynTbIBAHNE ANArHOCTUHECKUX
(noagyHkumm) CYETYUKOB

(01) CyutbiBaHME ANArHOCTUYECKNX OrBeT 6e3 copoca cHeTymka
CHETYMKOB
Jlannbie = 0000 => 6e3
nepegaym oteera = FFO0 — copoc
CHETYMKOB

(02-03-04-0A MBeHTnYH. NneHtnyH.

(0B) [loncuer yncna kagpos 6e3 Toacuer Bcex kappos

owmbkn CRC
(0C-0D) WneHTnyH. UneHTnyH.

(0E) be3 npupateHns npu paccoinke  C npupalLeHneM npy paceblike

(OF) [logcuer yucna npuHATLIX [Moacyer yncna cnyyaes oTcyTcTBus
pacchinok 07BETa OT BEAOMOro

(10-11) UgeHtnyx. NneHtnyH.

(12) Moacyet owwmbok cBa3u (popmat,  [loacyet yncaa nepenosHeHui
KOHTPO/Ib YETHOCTU U T.4.)

F11 Cyeruuk cobbITHi. CHETYMK COOBITUI.
lMpupatyexmne npu paccbinke. B be3 npupalLeHus npy paccoisike.
orgere nepsoe ¢08o Bcerga B 0. B oteete nepsoe 1080 B 0 nm

FFFF (cratyc)

F12 [lpegbicTopus nocnegHux 64 peavicTopus nocneaHnx 64

0OMEHOB JlaHHBIMY. 0OMEHOB JJaHHBIMY.
B orsere nepsoe cnoso Bcerga B 0. B orsete nepsoe ¢n1080 8 0 unmn
FFFF (cTatyc)
Hexnioynrenshbie oAbl
(01-02-03-05-07-08) WMpeHTn4H. NneHTuyn.
(04) YcrposicTBo He rotoBo Ouwmnbka npm 0b6paboTke 3anpoca
(09) Pabota ¢ HanoXeHnem namsTn He peann3sosaro
Pacuumpennbie pyHxumnH (noapyHKumy)
F13 [lporpammHbie KoMaHzab! TporpammHbie KomaHb!
(01-02) UpeHtnyH. NaeHTnyH.
(03-04) Aspec Ha 24 6ut Anpec Ha 14 6ut + 8 but
J151 HOMEPA CTPaHNLbI
Pacumpenne agpeca

(25) WineHTuyn. NneHTnyH.

(26) bavit paHHbix = 00 nm 80h Baiit gaHHbix = 06h

F14 UneHtnyH. NneHTnyH.

NMpumeyanne: Oynkuns 13 umeet 43 nogyHkumm; Jous ncnonb3yet Tosbko 6.
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

np0TOK0.I'I Modbus (npononxete)

O6meH uHdOopMaLWel NPOUCXOAUT MO MHULMATUBE
eyLero. OH BKJTIOYAET 3anpoc OT BefyLUEro 1
OTBET OT BEAOMOTFO.

Bce kampbl 06MeHa UMEIOT 0AVHAKOBYIO CTPYKTYPY.

OnucaHue oOMeHa uHpopmaumei

3anpoc

Bepywwit

/ Otser

Bepombiii 1

Bepomblii 2

Bepomblii 3

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

NOJly4YeHNN TaKUX KOMaHA,

‘ Bepywwit

L CRC 16 .--.___- =
3anpockl 0T BEYLLEro afpecyloTcs: Pacceinka ' i
B KOHKpETHOMY BEIOMOMY (MAaeHTUdMLMpyeMomy ,///
1o ero HOMepy B NepBoM baiiTe kaapa 3anpoca) Tl
m Bcem BeioMbIM (paccbiiika) l
Benombiin 1 Benombii 2 Benombiit 3
60 Schneider Electric Bbinyck Ne 8
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

np0TOKOJ1 Modbus (npogonxerve)

Bce 06meHbl MHbOpMaLWeli, KpoMe PacChiiku,
BK/IIOHAIOT [BA Kafipa: 3anpoc OT BELyLLEro 1 OTBET
OT BEAIOMOrO.

Paccbinka (TobKO 3anu1Ch) BKIIOYAET TOMKO OAWH
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 COOBLLEHNE 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 KoHTposnbHoe ¢noBo (2 6aitTa):

O Ucnonbayetcs ans o6HapyxeHust oumbok nepepaym.

Avarpamma, nokasbiBaiowiasi cnoco6 sanonHeHus cpepbi
nepepaum

O

Avanu3 otBeTa u

i NOArOTOBKA CNEAYIOLLEro
| obMeHa nHpopmaumen
i
II
o | e o EE o
Benywwit e | 1 _:‘ - e T S|
L ' " :
§ I i

EE.«. I|I : -"_ I'|
Bepombii Net i - 1 | - Y

' ! ! & P E]F"‘"
Benowmbiii Ne | - .

cpesa

- - - Bpens
O6MeH i-1 ObMeH i ObMmeH i+1

""D"" 3anpoc uH..-_ Oteer

E I oA
,.:' OxwupaHve s o L oeme Pacebinka
- Ty
- Bpems o6opoTa g BbinonHenue BefoMbIM

NMpumeyanne: [vna ans SATIPOCA, OTBETA, PACCBUIKW, OXWAAHNS u OBPABOTK 3aBucut ot
BbIMOHIEMON PYHKLUMM.

Boinyck Ne 8
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

np0TOK0.I'I Modbus (npononxete)

Copepxvmoe [aHHbIX KapOoB 3aA3ETCS
B LIECTHaALATEPUYHOM dopmare.

/AN

WUcnonb3ayembie NpUHLMNBI

CuHxpoHu3auums o6meHa uHdopmauuei

Jlio60ii CMMBOI, MOJTYYEHHBII NOCTE Nay3bl [IMHOI CBbILLE 3 CUMBOJIOB, CYMTAETCS HAYANIOM Kafipa.

KoHew, cronosoro 6uta

3-CcMBONbHAR nay3a

/]

Hauano craptoBoro

4 / / 6uta

Cumeon Cumson

Mpumeuanume: Heobxoanmo obecrneynTb naysy (MUHUMYM TPW CUMBOJIA) MEXAY Kaapamu.

MpeacraBnenue kappos

NpencTaenexne Kaapoe 3anpoca v oTBeTa

m 3anpoc

2 baiita

L

WHdopmauus, Tpebyemas ans
3anpoca: 6uTbl agpeca, cnosa
3HayeHus buta, Yucno cnos
6MTOB, YMCNO CNOB.

1 6aiit 1 6aiit n Gait

| 90T K0A UcnoNb3yeTcs Ans
BbI6OPA JOCTYMHbIX KOMaH,.

m OTBeT

3HaueHne CuMTaHHbIX GUToB
WY CNOB, 3HAYEHWE 3ANMCaHHBIX
OWTOB WX CNOB, YMCIIO COB
WY Y1Cno GuT, AnMarHocTuka.

Benomblit nonyyaet cooblLeHue,
CHUTLIBAET KOHTPOJHOE COBO
1 NPUHUMAET UMW OTKJIOHSIET
cooblLeHve.

62
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

np0TOK0.l1 Modbus (npogonxerve)

Kaxablit MOLyNb MMEET €UHCTBEHHBI aapec B
ceTu. 3tot aapec mexay 11 255 (1 n FFB
LeCTHaaLaTepuyHoM dopmare).

3HayeHe 3T0ro agpeca KOAMPYETCS B OSHOM
Gaite. 3HaueHne “0” He aOMYCKAETCS, Tak Kak OHO
UCMONb3YETCS TONBLKO A1 PACCHUTKM

lpotokon Jbus nmeet 14 dyHkumii. Kagpsl
3anpoca 1 0TBETa BKJIIOHAIOT MaKCUMyM 255
6aiiToB.

Anpecauus

Pexwm agpecauuy 3asucuT 0T Moaynst:

m C KOZI0BbIM MEXaHU3MOM:

O amck Ne1 3apaeT cTaplumii 61T B apecax

O auck N2 3anaet Mnagwmii 6uT.

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

O 337jaH1e NapaMeTPOB 3a OfHY 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 OyHkumsg 3: CuMTbIBAHME N BLIXOAHBIX MM BHYTPEHHUX CJIOB.

m OyHkums 4: CYUTbIBaHNE N BXOAHBIX CIIOB.

m yHkums 5: 3anuck 1 buTa.

m yHkumsa 6: 3anuck 1 cnosa.

m OyHkums 7: BbicTpoe cuuThiBaHue 8 6uT.

m OyHkums 8: JuarHocTvka o6MeHa nHdopmaumeii.

m ®yHkums 11: CunTbiBaHWe CHeTYMKA COBLITHUIA.

m OyHkums 12: CuntbiBaHve Gydepa cnexerus

m Oykums 13: CuutbiBaHue/3anmch agpeca > FFFFh unv nporpaMmHoil KoMaHbl (3arpyska v T.4.)
m OyHkuma 14: lnarHocTuka, CBsI3aHHast C MPOrPaMMHBIMU KOMaHAAMMU.
m Oynkums 15: 3anueb n 6UTOB.

m OyHkums 16: 3anuck n cnos.

Boinyck Ne 8
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

np0TOK0.I'I Modbus (npononxete)

Benywwit nepeaaet 3anpoc, ykasblBaOLLMIA:
m Homep Beomoro.

B OyHKUMOHANLHBIN KOA;:

m [TapameTpbl GyHKLMN.

OH paccynTbIBAET M NEPEnAET COAEPXUMOE
koHTponbHoro cnosa (CRC 16).

Mpu noay4eHnm 3anpoca BEAOMBIM OH COXPaHSIET
3anpoc B namaTu, paccumtbiBaeT CRC u
CPABHMBAET €r0 C nony4eHHbM CRC 16.

| [1py HENPaBMILHOM MONYYEHHOM COOOLLEHMMN

(kampbl CRC 16 He paBHbI) BEAOMBIA HE OTBEYAET.

W Ecnv nonyyeHHoe coobLLeHe NpaBuiibHOE, HO
BEOMbIN HE MOXET ero 06paborarb
(HenpaBWNbHbIA aaPEC, HeNPaBUbHBIE AAHHbIE U
T.A.), OH NOCHINAET UCKMIOYUTENBHBII OTBET.

Benywmit
1
L

Benomblit

BHumanue: mnaawmii 6aiit paspsna (LCB) CRC 16

NepefaeTcs NepebiM.

KoHTponb coo0uieHuii, nony4aembix BeOMbIM YCTPOWCTBOM

Cop,epxm MO€ UCKJTIYNTENBHOro 0TBETA

1 6aiit

1 6aiit 1 Gait 2 Gaitta

|_ WckniountenbHbli kop

2. — HenpaBunbHblit appec
3. — HenpasunbHble faHHblE
4. — NJIK He roTos

5. — KeutupoBanue

7. — be3 KBUTMPOBaHWS

8. — Ownbka 3anucy

9. — HanoxeHue 30H

quHKLlMOHaﬂbeIﬁ KOZ nonyyeH

1 cTapLumii 6ut paspsipa 1

1. — Hen3BeCTHbI GyHKLMOHANbHDIN KOp,

O

TMpumep:

m 3anpoc.

m Oret:

|— CRC 16

|— CRC 16

TNpumeyanue: VickniounTenbHbie OTBETH 5 U 7 CBA3aHbI C QyHKumammn 13 n 14 Jbus.

Schneider Electric
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PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

HPOTOKO.H Modbus (npogonxerve)

m Oynkums 1: cunTbiBaHne N BbIXOLHBIX Wi
BHYTPEHHWX OUTOB.
m OyHkums 2: cuuTbiBaime N BXOaHbIX OUTOB.

W Y1cro cynTbiBaEMbIX OMTOB JOMKHO ObiTh < 2000.

Onpepenexue: bUT — 310 OCHOBHas eAMHMLA MHPOPMALIMS, KOTOPast MOXET NPUHUMATb TONbKO
3HayeHus 1 unm 0. BuTbl IBNKIOTCS «A3bIKOM», UCMONb3YeMbIM KOMMNbioTepami. OHU COOTBETCTBYIOT
CNefyloLLMM YPOBHSIM HANPSXeHUs B KOMMbIOTepax:

m «6uT 0» = 0B

m «6uT 1» = 5B

BHumanue:

Ipu nepenaye GUTOB yepe3 NOCNEA0BATENbHbIA MOPT OHWU COOTBETCTBYIOT CEAYHOLLMM YPOBHSIM
HanpsXeHus:

mbur 0=+3B - +15B

mbur1=-3B--15B

Onpepenenue: bailt — 310 rpynna 13 BoCbMU (8) ABONYHLIX 3NEMEHTOB, T.€., 6alT — 3T0 BOcEMb (8)
61TOB, NPEACTABNAIOLMX BONYHOE «CJIOBO».

Mpumeyanue: MSB = crapuumit paspsa, LSB = Mnaawmii paspsg.

CuutbiBaHMe N 6MTOB: GyHKUMS 1 unn 2

m 3anpoc.

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

1 Gaiit 1 Gaitt 1 Gant n Gait 2 6aiita

Detanusauuq Gaitra:

Mpumeyanue: Heucrnosnbayemble O1Th B GaiiTe cOpACHIBAIOTCS B HOJb.

OG

lMpumep:
CuntbiBaHme 6utoB 204-211 segomoro Net

m 3anpoc:

I— CRC 16

W B wectHaauarepuiHoM gopmare cuuTbiBaemble outel 204-211:
0 0204, 0205, 0206, 0207, 0208, 0209, 0204, 020B, 020C, 020D, 020E, 020F, 0210, 0211,
O Beero 14 3HaveHmii nnm OE B wecTHaguatepuyHoM gopmare.

m Orger.

e e e

20B «—204 211 «— 20C | CRC 16
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PyKkoBOACTBO 10 uHTErpaLmm Mpotokon Modbus (nposonxete)
Modbus/Jbus

MpumeyaHue: B paHHOM cnyyae «CNoBO» NpeAcTaenset 2 6aiita unu 16 6uT.

CumnTbiBaHue n cnoB: ¢pyHkuum 3 unu 4
m 3anpoc.

Benombiit Ne Anpec 1-ro cuuTbiBa-: Yucno cynTbIBAEMBIX
€moro cosa cnoB (n < 125)

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

Bepombiin Ne 3w 4 Yucno 3HaueHve 3HayeHve
CHUTBIBAEMBIX nepBoro cnosa MoCNeaHero cnosa
6aiiToB
MsB* | LSB*
1 6aitt 1 Gait 1 Gaitt 2 baitta 2 Gaitta 2 Gaitta
TMpumep:

CuntbiBanme cnos 805-80A Begomoro Ne2.

m 3anpoc.
I— CRC 16
m OrBer.

| |— CRC 16
3Havenve cnosa 80A

3Hauenue cnosa 805

66 Schneider Electric Buinyck Ne 8
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PykoBoacTBo o nHTerpaLmm
Modbus/Jbus

npOTOKOﬂ Modbus (npozonxetme)

3anucb 6uTa: GpyHKuma 5

m 3anpoc.
Benombiii Ne 5 Anpec 6uta 3Hayenme 6uta
MSB* | LSB*
1 6aiit 1 6aiit 2 Gaitra 1 6aiit 1 6aiita 2 Baiira
61T, ycTaHOBNEHHI Ha 0_ 3anuck 0
61T, yCTaHOBNEHHbIH Ha 1 3anuch FF
m Otger.
Bepnombiii Ne 5 Anpec 6uta 3Hayenme 6uta

MSB* I LSB*

MpumMeyanue: Ecnu Homep BefomMoro yctaHoeneH Ha 00, BCe BELOMble YCTaHABNMBAIOT 3HAYEHUS U HE
nepefaloT oTBeTa.

O

Tpumep:
Yeraroska 6uta 210 Begomoro Nel B 1.

“-

|— CRC 16

3anucb cnoBa: GpyHkuus 6

| 3anpoc.

Benomblii Ne Anpec cnosa 3HaueHue cnosa

MSB* I LSB* MSB* I LSB*

m OtBer.

Bepnomblii Ne Anpec cnosa 3HaueHue cnosa

MSB* | LSB* MSB* | LSB*

Mpumeyanue: Ecin HoMep BELOMOrO YCTAHOBNEH HA 00, BCe BeOMblE YCTaHaBN1BaloT 3HA4YEHNA N HE
nepepaior oTeeTa.

O

Tpumep:

Banucs 3naqvenvs 1000 8 coso no agpecy 810 segomoro Net.

|— CRC 16
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PykoBoacTso o nHTerpaLm Mpotokon Modbus (npononxerue)
Modbus/Jbus

Afipeca 8 GHTOB 34713I0TCA BEAOMBIM BbicTpoe cuuTbiBaHMe 8 6UTOB: PyHKUMA 7

m 3anpoc.
1 6aiit 1 6aiit 2 baitta
m OtBeT.
1 6aiit 1 6aiit 1 Gant 2 baitta
68 Schneider Electric Binyck Ne 8
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PykoBoacTso o nHTerpaLm Mpotokon Modbus (npononxerue)
Modbus/Jbus

CuuTbiBaHME ANArHOCTUYECKNX CYETYUKOB: d)yHKLI,WiI 8

Kaxaplii BELOMbIii UMEET P CHETYMKOB COObITHIA
W 3anpoc/oTBeT.

(MM AMarHOCTUYECKNUX CHETHMKOB):

W Bcero umeetcs 9 cYeTunkoB Anis OAHOMO
BEZIOMOT 0.

MW 3T CHETYMKM 9BNSIOTCS 16-OUTOBLIMM ClOBAMK.

1 Gaiit 1 Gaiit 1 Gaiita 2 6aiita 2 6aiita
Qynxyns Kog noapynxymn  Bannvie  [pumevanns:
Benombiii 10XeH 0T3bIBATbCS Ha 00 XYZr X, Y, Zu T 3anaworca
3anpoc (KOHTPObL nepesayqy). 10/1b30BaTENEM
Cbpoc auarHocTuyecknx cyetymkos 8 01 0000

HOJb, OTMEHA PEXUMA OTCOELMHEHNS
U NIEPEHACTPOVIKA KOH@UrypaLmm
KOMMYTaUWOHHOIO YCTPOJCTBA.
Orer He nepesaercs.

C6pOC AMarHoCTUHECKHX CYETYMKOB 01 FFO0

u Byepa cnexeHus Ha HOb.

CuntbiBaHne pervctpa anartoctukn 02 X0 Jna 3anpoca, XXXX pasro 0000.
BEAOMOrO.

/g orsera, XXXX — conepxumoe
perucTpa AMarHocT1Kn
(3apaercs 1ob308atesem).

U3mereHue cumBona, cnyxalero B 03 XY00 XY 3apaetcs nonb3oBarenem:
Ka4ecTBe KOHEYHOro OrpaHNynTens: koa ASCII cumsona koHua Kkagpa.
kagpa (B pexume ASCII). Mo

ymon4anmio ucnossyercs LF (OA).

Pexum oTcOeanHeHNs — BEAOMBI 04 0000
He MOXeT 60/bLLe OTBEYaT.

(lns akTnBaLmm BEAOMOro

UCrosb3yercs PyHkLma 1).

C6poc AMarHOCTUHECKMX CHETYMKOB 0A 0000
B HOJlb.

CuutbiBanmne obuyero yucna:

O Kafpel, M0y4eHHbIE 663 OLWnbKN 0B )OOO({, )
CRC (CPT 1)

O Kafpbl, MOSYHEHHbIE C OLLINOKOI oc )000({, )
CRC (CPT 2)

O YUCII0 UCKIIOYUTESIbHBIX OTBETOB 0D )000({, )
(CPT 3)

O KaApsl, APECOBaHHbIE CTaHLMU 0E )000({, )
(CPT 4) (kpome paccbinku)

O no/1y4eHHbIe 10 paccbiike 3anpocsi  OF )000({1 )
(CPT 5)

O HeKBUTUPOBaHHbIE 0TBETH (CPT6) 10 XX,
O OTBETHI O HErOTOBHOCTYN OT 11 )000({1 )
segomoro (CPT 7)

O HeobpaboTanHble cumeosbl (CPT8) 12 XXX,

(1) Ang 3anpoca, XXXX pasHo 00 00.
Jng oTBeTa, XXXX — COBEPXMMOE CHETYMKA.

Boinyck Ne 8 Schneider Electric 69
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

np0TOK0.I'I Modbus (npononxete)

OTOT CYETUMK YKa3bIBAET BELYLLEMY:

W [paBunbHas 06paboTka KOMaHbl BEAOMbIM
(npupalLeHne cyeTumka cobbITHiA).

m HenpasunbHas 06paboTka koMaHAbl BEAOMbIM
(cyeTumk 6€3 NpupaLLenms).

CuMTbIBaHNE CYETYMKOB COObITUIA: PyHKumsa 11

Kaxnblit BeOMbIiA MMEET CYETYMK COOLITUIA. BemyLumii Takke UMEET CYETYUK COOLITUIA. 3HaYeHMe aTOro
CYETYMKA YBENMYMBAETCS HA EMHULY NPU KaXAOM Kajipe, NpaBuIIbHO NPUHSTOM U 06paboTaHHOM
BEAOMbIM (KPOME CneuuanbHON KOMaHAbl Ans CYMTLIBAHUS 3TOTO CYETYNKA, T.€., GyHKumMmM 11).
3HayeHne cyeTuMKa TaKXe YBEMYMBAETCA NPU YCMELIHON KOMaHAE pacchinku. Ho ecnu BeaoMmblii
nepenaeT UCKIIOUMTENbHBIF OTBET, 3HAYEHME CHETYMKA HE YBENMYMBAETCS.

[larHocTuka oGMeHa nHgopmaLmei Mexay BeyLyuM 1 BeLOMbIM 00€CTIeYNBAETCS CYUTbIBAHNEM
Pas3fINYHbIX CYETYNKOB.

Ecnu cyeTumk BefyLiero paBeH CYeTYMKY BELOMOro, KOMaHAa, NoCiaHHas BeayLmMM, BbinonHeHa. Ecnm
CYETYMK BEYLLIEro PaBeH CYETYMKy BeAOMOro + 1, KOMaHaa, NoCNaHHas BEMyLLMM, He BbINOHEHa.

m 3anpoc.
1 6aitt 2 baitta
m Otser.
1 Gailt 1 Gaiit 2 6aiita 2 baita 2 Gaitta
70 Schneider Electric Buinyck Ne 8
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PykoBoacTBo o nHTerpaLmm
Modbus/Jbus

npOTOKOﬂ Modbus (npozonxetme)

CuutbiBaHne Oydepa cnexenus: pyHkuus 12

Npumeyanme: GyHkuum 12, 13 n 14 He peann3osaHbl Ha KOHTponnepax Modicon 1 onuCkIBAIOTCS TONLKO
B KQ4€CTBE CMPABOYHON MHPOPMALMK, TaK KaK OHW BKIIOYEHbI B CIMCOK PYHKUMIA Jbus.

Be/yiumit MOXET 3anpoCHTh ONepaLnio CYUTLIBAHUA NaMaTi. BeoMbili 0TBEYAET 1 nockinaeT
COJEPXMMOE CYETYNKOB COBLITUIA M CYETINKA COOBLLEHMIA.

m 3anpoc.

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

Benombiii Craryc cyeTyuka Craryc cyetynka | 64 6Gaiita CRC

[\ COObITUI C006LEeHNI

16air  16aift  16aitt 2 Gaitta 2 Gaitta 2 baitta

CoobLieHne CoobLueHne CoobLueHne CoobLueHne
0 nocneaHem 0 npeabiayLiem 0 cobbitun N 0 cobbiTuM 64

cobbITUN cobbiTm

u [pn npueme.

1 =1npu =1 npu pexume | 1 npu ownboyHoM

paccbinke OTCOEAVHEHMS CcuMBONE owmbke CRC

m py nepepaye, Yicno oWwMBOoK (Npu Hanuyum).

1 1 =1 npu pexume
OTCOEAVHEHNS

m [pu pexurme oTcoeamHeHus (1).

m [lMarHocTUYECKME CHETYMKM COpaCHIBAIOTCS B HOMb (KOMaHaa 8, noakomanaa 01).

(1) Pexum oTCOBAMHEHNS UCTIONL3YETCS AN aHANK3a onpeaeneHHbX npobnem. B aTom pexume
KOMMYTaLWMOHHOE YCTPOCTBO CNEAMT 3a COCTOSIHUEM IMHIM, CYETYMKAMM NPUPALLIEHUIA U 0BHOBNSIET
Tabnuuy cnexenus. Mpn 3TOM OTCYTCTBYET Nepefiaya AaHHbIX B NaMsTh BEAOMOO W OTBETHI MO IMHUM.
9707 pexum 3anaetcs komaHaoi 8 (noadyHkums 01 n 04).

Bbinyck Ne 8
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

np0TOK0.I'I Modbus (npononxete)

MporpammMHbie KOMaHAbl: pyHKuua 13

MporpammHble KOMaHALI MOTYT UCMONb30BATLCSA [J1S1 BHINONHEHUS CRELYIOLMX QYHKLMIA:
u [NoAcoeMHEHE K NamsITV BESOMOrO.

m OTCoeauHeHNe OT NamMsTV BEOMOTO.

m OcraHoeka Begomoro (OCTAHOB/STOP).

m 3anyck Begomoro (3AMYCK/RUN).

W YTeHne nporpaMMbl OT BEOMOTO (CYMTLIBAHME COAEPXUMOr0 NamsiTu).

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

ON

OyHKyMM, NCONB3YEMbIE AN 3arPy3KN U YTEHUS NaMSTH, MOTYT TakXe UCTO/b30BaTbCA [U1Sl YTEHUS U
3ancy namsiTn aHHbIX CBEPX aAPECHOro orpaHn4eHns 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: Komansl 4TeHNs 1 3am1cy He MOTyT ObiTb 0ObEAMHEHBI B PAMKaX OBHOr0 CeaHca.

[pyn oTBETE «HEKBUTUPOBAHO» (UCKIIIOYNTENIbHBIN OTBET 7), ANArHOCTUKA, CBA3aHHAS C TaKUMM
GYHKLMAMY, MPOU3BOAMUTCS C MOMOLLLIO QyHKUMM 14 (CM. crenyrowmii pa3gen).

Tonbko 04HO KOMMYTaUNOHHOE yCTpOﬁCTBO OfHOBPEMEHHO MOXET UMETb AOCTYI K NamaTn BE4OMOIro 74
Win faBatb KOMarAbl LEHTPabHOMY poLeccopy Be4oMOoro.

Takoe B3a1MHOE UCKJTIOYEHUE y4UTHIBAETCS B OPraHn3aLium nporpaMMHbIX KOMaH/ B CeaHcaXx:
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 06p630M YunTLIBAETCA NPUHLNIT B3AUMHOI0 UCKJTIOYEeHNS.

| I'Ipoue,qypa aBTOMArn4eckoro oTcoeanHeHns ( ncreyeHne BPEMEHU U T.A. ) Bejomoro ycrpoﬁcrsa
npegycmarpuBaeTcs Ha cnyqaﬁ OTCYTCTBUSA KOMaHAbl OTCOEANHEeHNs (ﬂMHMﬂ He paﬁoraer, olmbka
CBANNT.A.).
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PykoBoacTso o nHTerpaLm Mpotokon Modbus (npononxerue)
Modbus/Jbus

JuarHocTuka nporpaMmMHbIX KOMaHA: GyHKuua 14
9Ta KOMaHza UCNONb3YETCS 19 MHAVKALMM Pe3yNbTaToB AMarHoCTUKM, B Cly4Yae NoCTyNieHus
UCKNIOYNTESILHOIO 0TBETa 7 (6€3 KBUTUPOBAHWS), MOJYYEHHOTO NPY BbIMOHEHUW NPOrPaMMHOI KOMaHI

(dyHkums 13). ITM 0BecneynBaeTCs ANarHoCTMKa NocneaHei BbiMoIHEHHOW KOMaHbI.

KomaHza He CaHKLIMOHMPOBaHa N PACChUTKM.

O

CvHTaKCuYeckasi CTpyKTypa:

m 3anpoc.
1 Gaitt 1 Gailt 2 Gaiita
m OtgerT.
1 Gaiit 1 Gant 1 Gait 1 Gaitt 1 Gant 2 Gaiita

Bo3spalLieHHbii ko4 noAGYHKUMM — 3T0 KOA NOAPYHKLMM OCNEAHEN BbINOHEHHON NPOrPaMMHOM
KOMaHfbl, CO CTapLLMM OUTOM, YCTaHaBIMBAEMbIM B 1, B Ciy4ae 0OHapyxXeHus: OLLMOKu rpn
BbINONHEHUN KOMaHABI.

Tpumep: 82 ans 3anpoca 3anycka (noadyHkums 2). Tun olwmbku KOAMPYeTCs CEAYIoLUM 00pa3oM:

Ne Onucanne Tun xomaHgbl, KoTopas Morna
BbI3BaTh OWHOKY
00 be3 ownbkn
01 Hen3secTHas komaHaa, HECaHKLMOHNPOBAaHHas Win Jliobas komarga
HenpasuibHO BbIMOSHEHHAs (HANPUMED, Anasorosas
owmbka Li[).
02 HegevicTBuTenbHbINA BUPTYaNbHBIA 8APEC (MpeBbiLaeT YrexHne wm 3annce B NamsTb.

Makcumym ,aOﬂyCTMMblﬁ A1 aapecHoro ﬂDﬂﬂ).

03 Saiynra namsaru. [lonp3oBatenb NbITAETCA CYATATL MU YrenHne wm 3annce B NamsTe.
3anucarb namsTh, C KOTOPOIi yxe Besetcs pabota
JAPYrviM KOMMYTaLMOHHBIM YCTPOHCTBOM (MPUHLINI
B3aUMHOI0 MCKIIOYEHNS).

04 Yrexmne unm 3anuck No HECYLLECTBYIOLLMM aapecaM (3a YreHue wav 3annch B namsTe.
npesenamu rosis aapeca paccmaTpuBaeMoro BEAOMOro).
08 HenevicTBUTENIbHOE YUCTIO CJIOB. Yrenue unm 3annck B NamsTb.
09 Komarga He caHkumoHupoBaHa. Begombivi B paborte. 3anucb B Namarb.
10 Komarza He caHkumoHnpoBana. Benombii orcoeauner.  [1yck, OCTaHOB, YTEHMe im 3anmch.
Boinyck Ne 8 Schneider Electric 73
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PykoBoacTBo o nHTerpaLmm
Modbus/Jbus

"pOTOKO.l'I Modbus (npozonxetme)

Sanucb nocnepoBaTeNbHOCTU U3 N-0MTOB: PyHKuMA 15

m 3anpoc.
Benombiii Ne | OF Aapec 1-ro Yucno Yucno 3Hadenne CRC 16
33/1aBaEMOro 33/1aBaEMbIX 33/1aBaEMbIX 33/1aBaEMbIX
6uta 6uToB 6aiitoB 6utoB
1 Gaiit 1 Gaut 2 Gaitta 2 Gaitta 1 Gaitt n Gaitt 2 faiita
1<X<1968
1<sn<1968
1-i# Gaitt | n-it Gaitt
Mocneanmii 6ut Nocneanmii 6ut
1-ro Gaitta n-ro baiira
1-i 6uT Nepebiit GUT
1-ro 6aitta n-ro Gaitta
m OtBer.
Benombiin No OF Anpec 1-ro Yucno
3aj1aBaemMoro bura 33/1aBaEMbIX
6uTos
1 6aiit 1 6aitt 2 Gaitta 2 Gaitta 2 Gaitt
TMpumep:

Yeraroska 6utos 200-201 Begomoro 38 1.

m 3anpoc.

-
|— CRC 16

m Orser.

3 OF 200 0002

I— CRC 16

T4
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PykoBoacTBo o nHTerpaLmm
Modbus/Jbus

npOTOKOﬂ Modbus (npozonxetme)

3anucb nocnepaoBaTeNbHOCTH U3 N-CNoB: GyHkums 16

m 3anpoc.
Bepmombiii Ne | 10 Anpec 1-ro Yucno Yucno 3HaueHue CRC 16
33/1aBaEMOro 33/1aBaeMblX | 33faBaeMbiX 33/1aBaeMbIX
cnoBa CcrnoB 6aiiToB cnos
1 6ait 1 Gaitt 2 Gaitta 2 Gaitta 1 Gant n Gaitt 2 Gaitta
1sXs<123
1sNs246
1-e 3agaBaemoe CNoBo | Mocneanee 3anaBaemoe CNoBO
m Otger.
Benombiin No OF Anpec 1-ro Yucno CRC 16
331aBaEMOro CoBa 33/1aBaEMbIX
cnos
1 Gaitt 1 6aiit 2 Gaiita 2 Gaitta 2 Gaiit

O

Tpumep:

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

(0801) = 0010

(0802) = 0100

(0803) = 1000

m 3anpoc.

n 0800 0004 u 0001 0010 0100 1000 .

I_ CRC 16

m OrBer.

|— CRC 16
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PykoBoacTso o nHTerpaLm Mpotokon Modbus (npononxerue)
Modbus/Jbus

DYHKLMA BO3BPALLIAET OIMCAHYE TUINA KOHTPONNEDA UneHtndukauuns segomoro: pyHkums 17 (tonbko ans PM 6xx/CM2xxx).

110 3TOMY afIPECy, CTATYC «MHANKATOPa PaBOThi» 1

m 3anpoc.
VIH(I)OpMaLI,MIO, OTHOCSILLYIOCS K KaXXA0MY Tuny
BEAOMOrO. Pacchbinka He noaaepxunBaeTca.
1 Gaiit 1 Gait 2 baiita
m OtBerT.
1 6aiit 1 6aiit 1 Gaiit 1 Gaiit 1 6Gaitt 1 Gailt 1 Gaiit 2 Gaiita

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

O

TMpumep: CuntsiBaHne faxHbix PM600 Ne17:

m 3anpoc

1 Gaiit 1 Gait 2 baiita

m Orger.

64 = Tonbko ans Mmogyneii Powerlogic.
01 E1 = agpeca Powerlogic.

76 Schneider Electric Boinyck Ne 8
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PyxoBoacTtso o nHterpaumm
Modbus/Jbus

np0TOKOJ1 Modbus (npozonxetme)

Anroputm reHepauum CRC16

[ FFFF ——>» CRC 16 ]
|
> v
[ CRC 16 EB gair ~ —» CRC16 ]

[ cpgur CRC 16 Bnpago ]

HeT nepeHoc na

<

[

\ [ cRC16 () py  — CRC16 ]{—

cnenyiowwii Gant

<« HeT [ co0bLLEHIE 3aBEPLLEHO } 1
+ uckmoyarowee WiN

N = 4UCo OUTOB laHHBIX

POLY = nonnHom ans reqepauymmn CRC 16 = 1010 000 0000 0001
(nonnHom renepaumn = 1+ x2 + x15 + x16)
B CRC 16, LCB nepenaercs nepabim.

e
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PykoBoacTBo 1o nHTerpaumm
Modbus/Jbus

HDOTOKO.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 Gaiir (02) CRC= 0000 0000 0000 0010
n=0 CRC= 1111 111 111 1101
Cpopur Ne 1 0111 11 11 1110_1
+ NOANHOM 1010 0000 0000 0001
n=1 CRC= 1101 11 111 111
Cpopur Ne 2 0110 111 111 1111
+ NONMHOM 1010 0000 0000 0001
n=2 CRC= 1100 11 11 1110
Capur Ne 3 0110 0111 111 1110_0
n=3 Cppur Ne 4 0011 0011 111 1111
+ NONMHOM 1010 0000 0000 0001
n=4 CRC= 1001 0011 11 1110
Cagur Ne 5 0100 1001 111 1111_0
n=>5 Cppur Ne 6 0010 0100 111 1111
+ NONMHOM 1010 0000 0000 0001
n==6 CRC= 1000 0100 11 1110
Capur Ne 7 0100 0010 0111 1111_0
n=7 Cppur Ne 8 0010 0001 0011 1111
+ 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
Casur Ne 1 0100 0000 1001 1010_1
+ NOSIMHOM 1010 0000 0000 0001
n=1 CRC= 1110 0000 1001 1011
Cpopur Ne 2 0111 0000 0100 1101_1
+ MOAMHOM 1010 0000 0000 0001
n=2 CRC= 1101 0000 0100 1100
Cppur Ne 3 0110 1000 0010 0110_0
n=3 Crsur Ne 4 0011 0100 0001 0011_0
n=4 Casur Ne 5 0001 1010 0000 1001_1
+ MOSIMHOM 1010 0000 0000 0001
n=5 CRC= 1011 1010 0000 1000
Cpgur Ne 6 0101 1101 0000 0100_0
n=6 Caur Ne 7 0010 1110 1000 0010_0
n=7 Cpopur 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 = mnapume 6aiits.
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PykoBoacTBo o nHTerpaLmm
Modbus/Jbus

np0TOKOJ1 Modbus (npozonxetme)

O<

OnekTporexunyeckas uxtepnpetaumus CRC B cetn RS485:

W B Hawem rpumepe, 3anpoc OT BEAyILEro:

W B arom cnyyae, otser:

02 00 00 COiepX1Moe
cyeTyuka (00 00
B [JaHHOM Clly4ae)

Crapt
&
[ 2 |
g
| B |
| 3 |
| = |
3
Cron
Crapt
B:a
2
(B
[ & |
| 3 |
=2
Cron

TakumM 06pa3oM, curHan uHTepnpeTupyetcs kak: $ 41 17
(KaK 1 OblI0 PACCHUTEHO).
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

np0TOKO.I'I Modbus (npononxete)

ON

«@usndeckwii» npumep Kkagpa:

W «Beaywme» kaapel nepegatorcs cneumansHoim [10.

W «Besombie» kaapbl nepesaiotcs mogynem Digipact.

m /g RS485 ucnionb3yercss 2-x npoBoAHas KabesbHas pa3BoKa C Harpy3koi v nonspusaumen.

W VI3MepeHns npon3Boas[TCs C MOMOLLbIO ocumnorpada yepes Boisogbl 8/9 (“ropsyas” Toyka aardmka —
B U3MEPSIEMOIT CPEE ) 1 BbIBOAbI 4/5 («XON0AHAS» TOYKA, BO BHELUHEN CPEAE ) Ha 9-KOHTAKTHOM
pasveme subD mogyns.

Ucnonw3yercs gyHkums Modbus 11 («cunTbiBaHue cyeT4mka cobbiTnii»). Bce Mogym uMerT AaHHy0
GYHKUMIO (CM. onmucaHne QyHKumii).

m 3anpoc.

m OrBer.

W [Tpumeyarue: nockonbky ckopocTs nepegaqm — 19200 604:

O 1 6ut = 52 Mkc

O 1 6awit (1 cTapr. + 8 6ut + 1 cTon.) = 520 mkc

O CnegosatenbHo, TeopeTnyeckas fmHa oteera = 4,16 mc (4, 14 Mc npu n3meperHum).

m PopmMa U3MEepEHHOT0 cUrHana (Hauano kapa):

- 54 - - - . F I
o n:u1nnﬂ-nu—u'n1n1en1nnun1a‘n
|
2,86 mc
3anyck “— ""-,.."r — v J
1-it Gaiit 2-1 Gaiit
§ 2| ool st
07 | 22|03 D05 | DS DT 2| 3 DID?DEDIDEEE.I?E
@ @@ |

= 2 B & a

B Takom cnyyae, nonyyaem agpec segomoro (02 B wecTHaaLaTepuyHOM dopmate) 1 GYHKLUMOHANbHBIN
kop (OB B LiecTHaauaTepuyHoM dopmare).

80

Schneider Electric Buinyck Ne 8

CKa4yaHo C relesepam.ru



PykoBoACTBO 10 MHTErpaLmm
Modbus/Jbus

TexHuuyeckue cneumndpukauumn
Schneider

00630p

MwuH1manbHble TpeboBaHUs K KOHGUrypaLum:

m OyHkumy ans 6uT (YTeHue/3anmck): 11 2; 5 u 15 u/mnu dyHKUMK oS cnos
(yrenue/3anuce): 3n 4; 6 u 16.

W [InarHocTuyeckue dyHkumu: 8 (nopkoasl 10-18), 11.

Kpome Toro, Bce YCTPOMNCTBA AO0MXHBI NOAAEPXUBATH PACCHLIKY Anst GYHKLWIA
3anucu.

(dopmart nepefaym JoNXeH BKI0YaTh Creylolme AaHHbIe:
m 1 cTapToBbIi OUT.

W 8 OUTOB JaHHbIX.

m 1 cToMoBbIN 6UT.

B bBe3 KOHTPOns YeTHOCTL.

CkopocTb nepeaayy AaHHbIX AoMXHa BKitoyatb 9600 6op.

Bribop ¢uanyeckoro untepoeiica (RS232C, RS422A, RS485, 20 MA CL) 3aBucKT OT cpefbl v TpebyeMbix
paboymx xapakTepucTuK.

DIina dusmyeckoro nHtepdeiica ucnonbayiTe pasbem RS485 ¢ 4-x npoBoaHOM
TOMoNornen. (310 EAUHCTBEHHbIV CTAHAAPT, ONPEeAENEHHbIA A5
MHOTOTO4E4YHOT0 NpUMeHeHust). OBopyLoBaHMe Takxe [OJKHO NOANEPXMBATh 2-
X MPOBOLHYIO TOMOJOrMIO.

TpebyeMble NPUHLMMBI:

m Yuet popmara kagpa.

M Y4eT HoMepoB GyHKLWA.

M Y4eT npefenbHbIX 3HAYEHWN, 3aaHHbIX MPOTOKOIOM:

m CuutbiBanue 2000 6ut unm 125 cnoB Makcumym

m 3anucb 1968 6uT unn 123 cnoBa MakcUMyM.

m /lcnonb3oBaHre HOMEPOB BELOMbIX, KOTOPbIE MOTYT 3371aBaThCs C NapaMeTpamu.

m OB6HapyXeHWe OKOHYaHWIA KaapoB ¢ 3-CMMBOJIbHOM Nay30il.

m [pypalLeHre AMarHoCTMYeCKMX CYETYNKOB B CTPOrOM COOTBETCTBUM C TEXHUYECKUMU TPEOOBAHMAMY.
W AziekBaTHasi peakums Ha HenpeaBUEHHbIE COObITUS:

u [py NOAYYEHUN HEAENCTBUTENBHOIO Kaapa OT BeayLero ¢ npasubHeiM CRC 16 (Lmknuyeckum
KOHTPOJ/IbHBIM KO[LOM) 1 HOMEPOM BELLOMOT0, BO3BPAT UCKIIIOYUTESBHOTO COOBLLEHNS.

m OTcyTcTBME 0TBETA HA Kafp ¢ owmbkoit CRC 16.

m OTKJIOHEHWE HEMOJTHBIX MMM CWLLIKOM JUTMHHBIX KafIpOB.
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PykoBOACTBO 110 MHTErpaLmm
Modbus/Jbus

TexHnyeckue cneumdpukaumm
Schneider (npoponxeHue)

ON

W [1ay3a Mexzy Byms CUMBOJIAMY B K3APE AOXHA ObiTb BCEr/a MeHbLLE TPEX CUMBOIOB (1 cumBon =
CTapTOBbI OUT, OUTHI AAHHBIX, OUT KOHTPONS YETHOCTY M CTOMOBBIN OUT).

W [1ay3a Mexzay AByms Kaapamu (0T BEAYILIEro uiM BEAOMOI0) He JOMIXHA ObiTb MEHbLLE TPEX CUMBOJIOB.
W Ec/m ycTposicTBo 3anporpamMMnpoBaHO ¢ KOHTPOJIEM YETHOCTY, KOHTPOJTIO YETHOCTY MoA/IEXaT BCe
6aifTbl B MOSTY4EHHOM Kafpe.

W Ec/ ycTposicTBo 3anporpammnpoBaHo 6€3 KOHTPOSS YETHOCTH, OTKIIOHEHUIO MOAIEXAT Kaaphl C
baiitamu, UMEIOLLUYMMM KOHTPOSTb YETHOCTY.

W Kazp ot BeayLLero nmm Be4OMOro J0NXeH MofBeprarsCs CAEAYIOLMM MPOBEpKaM:

O KoppektHocts CRC 16

- HOMep BEAOMOro

- (PYHKUMOHANBbHBIV KO M MOAKOAbI (€C/N MPUCYTCTBYIOT)

- JUMHA 11071 (MPEAETbHbIE 3HAYEHUS, JOMYCKAEMbIE MPOTOKOIOM)

- (pakTndecKas JmHa (JmMHa rosis = YUCI0 MOJTyHeHHbIX 6ainToB)

O Beaywmii 1071XeH:

- CUrHaM3npPoBark 00 oLLmbKax (coobLyeHue 06 oLmbke, 3KkpaH, CBETOANOAbI 1 T.4.) B OTBETaX
BEZIOMOro

- Bceryia ObiTb CII0COBHBIM YCTAHOBUTB CBS3b MOC/E HEMPABUIILHOTO OTBETA OT BEAOMOr0

- OTKJIOHSITb OTBET OT BEAOMOI0, MIOCTYNAIOLLMI B TEYEHUE Nepesayy Kaapa OT BEAYILEro (MoHbIi
AYNnekc He aonyckaetcs WwuHov Jbus)

- 1POBEPSTHL COOTBETCTBUE CTPYKTYDbI NIEPEABAEMOI0 KaApa MPOTOKOAY (YUCIIO NEPEMEHHBIX, YYUCIO
baiftoB J 255 u 1.4.).

TNpumeyanns:

m Ouwmbka CBS3M yKa3bIBAET Ha OLLMOKY B popmarte (KaapupoBaHne), KaapupoBaHmu, OLLNOKY YETHOCTH
WM [IEPENONHEHNS.

W HenpasusbHas JyMHa Kazpa 00HaPyXVBAETCS MPOBEPKOM MONS «YUCIO AAHHBIX» (MDY HATMYMK), 107151
«4UCI0 6aTOB» (MpU HaMYM) M PaKTUYECKON [UIMHBI Kafpa.

m [Ing kagpa JymHo cBbilue 255 6aiiT BeAOMbIN J0/IXeH 0XvaaTh KOHLA kagpa (06HapyxeHue 3-
CUMBOJIbHOY nay3bl). Kaap He obpabatbiBaetcs n cyetduk 2 (kagp ¢ ownbkoii CRC) yennynsaetcs
TO/bKO Pa3.

W BBegeH HoBbI ANarHoCTYECKkwii cHeTank 6 ans dyHkumm 13 (3arpyska nporpammei). CTapbivi CHETYMK
6 «[1/IK He rotoB» cTan cyeTyukoM 7. HoBblii CYETMK 6 YBEMINBAETCS KaXAbIV Pa3 npy nepeaaye
UCKIIOYNTENILHOIO OTBETA «HEKBUTUPOBAHO» (BK/IKOYAS PACCHINIKY). B pexvime AUCTaHLMOHHOM 3arpysku
BCE UCKIIoYUTENbHbIE KOAbI (1, 2, 3, 4, 8 n 9) 3aMeHSI0TCS KOBOM «HEKBUTUPOBAHO» (7). 310
NPONCXOANT BCSKWH pa3 npy 0OHapyxeHm koga 13 (cM. <HEn3BECTHbIN QYHKLMOHANbHBIN KOJ> — HET
anroputma). @yHkums 14 MOXET UCTI0/Ib30BaTLCS /19 0/TyYeHus 60see AETabHON NHGOPMALY 10
oumbKam.
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PyxoBoacTtso o nHterpaumm
Modbus/Jbus

TexHuuyeckue cneumndpukauumn
Schneider (NpomonxeHue)

OG

ANropuTm ynpaeneHms cyeT4mkamm

)

MaeHTndukauns

Mpnem

Mpuem

Makc.

255 cumBONOB CTP8 = CTP8 + 1 A

3-CcuMBONbHAs naysa

Ouwmbka cBsian

CTP1=CTP1 +1

Homep Benomoro

HET

Homep BefOMOi CTaHumm

Ucknioyenme Nel
CTP3=CTP3 + 1
V Mcknioyenme Ne3
CTP3=CTP3 + 1
v Ucknioyenmne Ne2
CTP3=CTP3 + 1
Uckniouenme Ne3
CTP3=CTP3 + 1
Buinyck Ne 8 Schneider Electric 83
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PykoBoacTBo 1o nHTerpaumm
Modbus/Jbus

TexHuyeckue cneumpukaumm
Schneider (Mpoponxenue)

ON

Anroputm ynpasneHus cyeT4ukamm (NpoaonxkeHune)

DyHKUMOHANbHBIA
KOZ, HE CaHKLIMOHMU-
POBaH AN1sl PACCHUTKN

HET

Henpas. pnHa

Henpas. appec

Henpag. faHHble

- <

CTP3=CTP3 + 1

QO6pabotka
B NPUNIOXEHUN

Ouwmbka o6paboTkn

CTP3=CTP3 + 1

Paccbinka

Wcknioyenve
Ne2,3,4,8uwm9

+

OyHkuwst 8 cOpacbiBaeT) per
CYETYMKY B HOMb
v GyHkums 11

CTP9=CTP9 + 1

Paccbinka
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PyxoBoacTtso o nHterpaumm
Modbus/Jbus

TexHuuyeckue cneumndpukauumn
Schneider (NpomonxeHue)

Mpumevanue: CornacHo HOBLIM PEKOMEHAALMSM
komnaHum Schneider no aneKTPOMarHUTHOI
coBmecTumocTu (EMC, aKBUNOTEHLMANBHLIE CETH),
9KPaHWUPOBaHME CNeayeT 3a3eMNsTb Ha 060MX
koHuax. CpencTea, MCMoNb3YEMBIE 11 COEAUHEHMS
C 3emneil, AOMKHbI OrPAHNYMBATD UHAYKTUBHOCTb
pacceuBaHus.

[ing coenmHeHus cnepyer 1cnonb30BaTb FHE3A0BOM
9-KOHTaKTHbI pasbem subD

CoeauHeHue

4-X NpOBOAHBIV BeAOMbIi 6€3 nonsapusauun unu agantaumu

T T
o 1 i |
ov ——}-HP £ &
1]
¢} 1 P 2 2
f . R o
| 1 I [ T
= 3
~ A+ (& oy
- -] | RL = (4]
~, | A8 |, 4— | AD-{F)
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PykoBoAcTBO 1o uHTerpaLmm TexHuyeckue cneumdukaumm
Modbus/Jbus Schneider (npononxerve)

CM. nokymeHTaumio no BHeapetnto PCR. AocTynHbie AOKYMEHTbI

CM. CnpaBOYHbIN JOKYMEHT:

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

Internet-appec: http://139.160.28.99/sitemt/sep1000.nsf
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3aKoueHue

RS232C:

m pepenbHas gavHa — 15 M.
m CnepiyeT yunThiBaTb KOHKPETHbIE TPEOOBAHUS KAXA0ro MHTepdeiica 1 NPorpaMMHOro 0becneyeHus
(MO) no ynpaenexuto KOHTPONbHEIMU NuHKsMU (RTS/CTS) npu ycTaHoBKe CBA3M.

RS232/RS485

m [py1 BO3MOXHOCTM MCNONL3yiiTe Npeobpa3osarteny, PeKOMeHL0BaHHbIe KomMnaHvwel Schneider
Electric; oHM ucnbITaHbl M NpeaHa3HayeHs! Ans paboTbl B HE3ABUCUMOCTY OT KOHOUIypaLmmM CUCTEMBI.

Jinuua RS485:

m [p1 BO3MOXHOCTH, BbiGEpUTE 2-X NPOBOAHOE COEAMHEHWE MO 4-XNPOBOAHOMN IMHUM CBSI3U.

W Vicnonb3yiiTe 3KpaHMPOBAHHYIO BUTYIO Napy C XapakTepucTuyeckum umnegaqcom 120 Br.

m ObecreybTe COeAMHEHIE C 3eMNEN.

m ObecneybTe Harpy3ouHble conpoTuenenus (120 BT) Ha kaxaoi CTOPOHe IMHUM CBSI3U, @ TAKKE
NONSIPU3aLMOHHLIE CONPOTMBIIEHUS (DEKOMEHAYETCS HA CTOPOHE BEYLLETrO).

m OrpaHnynBaiiTe KOIMYeCTBO BEAOMbIX ([0 32).

Mopynu:

m Kaxaplit Moaynb A0MXeH UMETb CBOI COBCTBEHHbIN anpec. ObecneybTe 0aMHAKOBbIE CKOPOCTU
nepefayy AaHHbIX v GopMarb (faHHbIe, KOHTPOMb YETHOCTM, CTOMOBbIVA OUT).

Mpotokon Modbus:

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

m [TpoBepsiniTe COOTBETCTBUE PYHKLMIA, PEaNM30BaHHbIX B MOACOEANHSIEMbIX MOAYNSX, U QYHKUMA,
1CMOJIb3YEMbIX CYNepBU30pOM.

W YunTbIBAIATE Pa3NnyHbIE BPEMEHHbBIE OFPAHUYEHMS, YKa3bIBAEMbIE B NPOTOKONE.

Boinyck Ne 8 Schneider Electric
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Xapaktepuctuku 000pyaoBaHuS

O6opynoBanne | MoppepxuBaembie |OTmeTka | Popmart kagpa/ | Coeputenne | dnekTpuyeckuit
yHKUMN BPEMEHU | CKOPOCTb uHTepdeiic
DC 150 1,2,3,4,5,6,8, Ja 8 OUT JaHHBIX, He3noBoiA RS485 — 2 unn
11, 15, 16 6e3 KoHTpons 9-KOHTaKTHbIiA 4 npoBoAa,
4ETHOCTH, pa3bem SubD C HarpysKkoi n
1 cTONOBbLIN 6UT, nonsipusauuen
9600 1 19200 6oa o 3anpocy
PM 300 1,2,3,4,5,6,8, Het 8 OUT JaHHBIX, Phoenix, 5-koH- | RS485 — 2 unn 4
11,15, 16 6e3 KoHTpons TaKTHBIiA WTekep-| nposoga + 115B/
YeTHOCTH, HbliA/rHe3poBoii | 500B nepem.Toka
1 cTonoBbIit 61T, | pasbeM c NS UTaHus, ¢
9600 1 19200 6oa | peabboit Harpyskoii no
3anpocy
ET 44 1,2,3,4,5,8, 11 Her 8 6UT AaHHbIX, [He3goBon RS485 — 2 unmn 4
6e3 KoHTpons 9-KOHTaKTHbIiA npoeoza, 6e3
4eTHOCTH, pa3bem SubD Harpysku uu
1 cTONOBbIN 6UT, nonapu3aumumn
9600 6op,
XLI/XTU 300 1,2,3,4,56,7, Da 8 OUT AaHHbIX, He3noBoiA RS485 -2 unmn 4
8,11, 15,16 6e3 KOHTpoNs 9-KOHTAKTHbIA npoBoAa, ¢
YETHOCTH, pa3bem SubD HarpysKoii n
1 CTONOBBLIN 6UT, nonsipuaauuei no
300-19200 6op, 3anpocy
Digibloc D200 1,2,3,4,5,8, 11 Da 7/8 6UT BaHHbIX, He3noBoiA RS485 — 2 unmn 4
¢/6e3 KoHTponst 9-KOHTAKTHbIA npoBoAa, ¢
yeTHocTH, 1/2 pa3bem SubD HarpysKoii no
CTONOBOBbIX 6UTa, 3anpocy + RS422
1200-9600 60z, 1 RS232
Micrologic 3,4,6,8,11, 16, Da 8 OUT AaHHbIX, 6-KOHTaKTHbIiA RS485 -2 unmn 4
17 6e3 KOHTpoNs pasbem unm nposoga, + 24B
YETHOCTU UK KoMnnekT (kabeny noct.Toka Ans
KOHTpONs + rHe3noBoi nuTaHus, 6e3
YeTHOCTH/ 9-KOHTAKTHbIA Harpysku unm
HEYETHOCTH, pasbem SubD) | nonsipusauum
1 cTONOBbLIN 6UT,
4800-19200 6op,
SEPAM 1000+ 1,2,3,4,56,7, Da 8 OUT AaHHbIX, 4-KOHTaKTHbIiA RS485 -2
8,11, 15,16 6e3 KOHTpoNs pasbem nposoga + 12B
YETHOCTU N ¢ pe3b6oii (co nocr.ToKa ans
KOHTpONS CcreLyanbHbIM NUTaHNS, Harpyska
4eTHOCTH/ conpsxeHuem) | W nonspusaums no
HEYeTHOCTH, 3anpocy (co
1 cTonoBbLI BUT, cneumanbHbIM
4800-38400 6op COMpSIXEHNEM)
SEPAM 2000 1,2,3,4,5,6,7, Ja 8 OUT JaHHBIX, He310Boi RS485 — 2 unn 4
8,11, 15,16 6e3 KoHTpons 9-KOHTaKTHbIiA nposoza, ¢
YETHOCTU Unn pa3bem SubD HarpyaKkoii n
KOHTpONs nonsipusaumen no
YeTHoCTH/ 3anpocy
HEYETHOCTH,
1 cTONOBbIN 6UT,
300-38400 6op,
CM 2XXX 3,4,6,8, 11,16, Ja 8 6UT JaHHBIX, 5-KOHTaKTHbIA RS485 — Tonbko 4
17 6e3 KoHTpons pasbeM ¢ npoeoza, 6e3
YETHOCTH, pe3bboit Harpyskv unm
1 cTONOBbLIN 6UT, nonspusaumm
1200-19200 6oa
CM 4000 3,4,6,8, 11, 16, Ja 8 6UT AaHHbIX, Phoenix, RS485 — 2 unmn 4
17 6e3 KoHTpons 5-KOHTaKTHbIiA npoeoza, 6e3
YETHOCTU UK pa3bem ¢ Harpysku uim
KOHTpONS pe3bboit nonspu3aummn
4eTHOCTH/ RS232
HEYETHOCTH,
1 cTONOBbLIN 6UT,
1200-38400 6op,
PM 600/650 3,4,6,8, 11, 16, Ja 8 OUT JaHHBIX, 5-KOHTaKTHbIA RS485 — 2 unmn 4
17 6e3 KoHTpons pasbeM ¢ npoeoza, 6e3
YETHOCTH, pe3bboit Harpyakv unu
1 cTONOBbLIN 6UT, nonspusaumm
1200-19200 6oa
88 Schneider Electric Buinyck Ne 8
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Peanusauusa B 000pyaoBaHum

CpepcTBa AMArHOCTUKU 89
[NepeyeHb AarHOCTMYECKMUX NPOBEPOK 89
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Peannzaumns
B 000pYA0BaHIN

CpenctBa oMarHoCTUKK

MepeyeHb AMarHoCTUYECKUX NPOBEPOK

KoHTponb:

W Bce nonyyaemble/oTnpaBnsiemMble Kafpbl COBMECTUMbI C GYHKLMSAMM, NOAAEPXMBAEMbIMU CUCTEMON

ynpaeneHusi/obopyaoBaHnem?

m Dopmar kaipa 0AMHAKOB 151 BCEX NOACOEAMHEHHBIX YCTPOACTB?
B Y4uTHIBAETCS MaKCUMANIbHOE YUCTIO BEAOMbIX?

W Kaxg0e 13 yCTPOICTB UMEET eANHCTBEHHBIA 1 NPaBUbHBINA aapec?
| /RN

MocnepoBarenbHas cBs3b (RS232):

m 10 ynpaBnsieT KOHTPONbHLIMK curHanamu (RTS/CTS)?

B JIuHus «nepekpeLeHar (cross-over unm Het) (2 u 3 Ha RS§232)?

m lNoanepXmBaeTcs 3aiaHHasi CKOPOCTb Nepefayun AaHHbIX?

W 3afiaHbl napameTpbl s MHTepdeiica (ckopocTb, dopmar kaapa, DTE/DCE, n 1.4.)?
m CeeTopmoabl Rx u Tx muraiot Ha unTepdeiice?

EmUT..

AcuHxpoHHas cBa3b (RS485):

m KoHdurypauus 2/4 npooaa yuTeHa Haanexatumm o6pasom?

m CoepvHenns L+ u L- nHBepTMpoBaHbI?

m lNonsipu3oBaHa IMHUS Ha UHTEpdeiice (nm rae-Hubyab elle, Ho He B 2 TouKax)?
W YyTeHa MakcumanbHas aavHa cetu (¢ ysetom EMC)?

| /RN

MoacoeanHeHHbIe YCTPONCTBA:

] I'IonyqaeMble/ompaBnﬂeMble Kafpbl COBMECTUMbI C d)yHKLl,VIﬂMVI, noaaepXxunsaembiMu oﬁopy,qosaHMeM

/WA CUCTEMOIA ynipaBneHms?

W Vcnonb3yeTcs NpaBuibHbIi GOPMAT (YMCNO BUT AaHHBIX, CTOMOBIVA OUT, OUTHI KOHTPONS YETHOCTY U T.14.)?

m [apameTpbl 3aaHbl NPaBUAIBLHO (CKOPOCTb, aapec, 2/4 nposoaa u T.4.)?
muT.A

Mpumeyanue:

m lNocoeauHsTE MOAYNM OfIMH 33 APYrUM NSt 0BHAPYXEHMS! «NPOONEMHBIX» MOZYIEHA.
m /lcnonb3yitTe CBETOANOLBI CBS3N B KAYECTBE UHANKATOPOB COCTOSHMS.

| /RN

Boinyck Ne 8
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Criicok inTeparypsbl

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 IEC 439.1: Hu3koBONbTHbIE PAacnpeaenuTeNbHLIe YCTPOWCTBA U MEXaHW3MbI.

m Schneider Electric CT, ny6nukaums Ne149: SnektpomMarHuTHas COBMECTUMOCTb».

m Schneider Electric CT, ny6nukaums Ne 187: «CouetaHue BLICOKMX U HU3KWX TOKOB».

B JIokyMeHTaLus No YCTaHOBKE Pa3psiiHMKOB MO 3aLuuTe OT NepeHanpsixXeHunit.

92
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Cnucok TepMuHOB

TepMmuH
TokoBas netns 20 MA

A

Anpec 61
ATC cetun obuiero nonb3osanus (PABX) 52

bon 40
bur B cekyHny 40

Benywmin 58

Bbi3biBaeMblit aOOHEHT 52

Bri3oB ymaneHHbix npouenyp (RPC) 33
Bepomblii 58

A

[IBYCTOpOHHEE coeamHeHne 24
[InvHa cermenta 32

E

EmkocTb 22

3

3azemnenune 13
3awura 11, 25, 29
3anpoc ot Beaylero 59
3aryxaHue 22

NcTouHmK BbI30Ba 52
W30n1poBaHHbIi y4acTok 16

K

Kanan RS232 41
Kanan RS422 41

Kanan RS485 41
KonTponbHoe cnoeo 62
KonTtyp 3a3emneHus 10
Knetka Qapanes 28
Kappol 58

J1

JlokanbHble BblumcnuTenbHble cet (LAN) 4

MakcumanbHas TeopeTuieckas JMHa 19 ANeKTPOMarHUTHOW COBMECTUMOCTM 32
Mopem 51

H

Hanpspxennsa cundasHoro curHana 19
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CnnCOK TePMMHOB (npoonxetute)

0

O6opynoBaHue nepefayn AaHHbIX 43
OxoHeyHoe 060pyn0BaHWEe Nepeaayn AaHHbIX 43
OpHocTOpoHHEE coeauHeHue 24

OtgeT ot Begomoro 59

OnopHblii noteHuman 30

n

Mpeobpa3sosatens 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 nepeaayn faqHbix 40

C

CeTb nepepauu aaHHbIx 40

Cxatne 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 conpoTuenexme 21

11

LlenoctHocTb Lenm 25

y

Yacrota owmbok 34

)

AneKkTpoMarHuTHas COBMECTUMOCTL 9
OKBMMOTEHLMANLHOCTD 31
SkpaHuposaxue 20
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LLEHTP NOAAEPXKH
K/IMEHTOB

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

ake: (495) 797 40 02

ru.csc@ru.schneider-electric.com

www.schneider-electric.ru

Schneider Electric B ctpanax CHI

AsepOaiipxaH

Baky

AZ 1008, yn. lapabax, 22
Ten.: (99412) 496 93 39
dakc: (99412) 496 22 97

Benapycb

MuHck

220004, np-T MobeauTeneit, 5, opuc 502
Ten.: (37517) 203 7550

dakc: (37517) 203 97 61

Ka3axcraH

Anmarbl

050050, yn. TabauHo3aBopckasi, 20
LLIBeiiuapckuii LieHTp

Ten.: (327) 29544 20

dakc: (327) 29544 21

Poccusa

BopoHex

394000, yn. Crenana PasuHa, 38
Ten.: (4732) 39 06 00
Ten./dakc: (4732) 3906 01

ExatepuHOypr

620219, yn. Mepeomaiickas, 104
Odwucni 311, 313

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

WUpkyTck
664047, yn. Cosetckas, 3 b, opuc 312
Ten./dakc: (3952) 29 00 07

Ka3saHb

420107, yn. CnaptakoBckas, 6, atax 7

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

Kanunuurpap,

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

dakc: (4012) 57 60 79

KpacHopap

350020, yn. KommyHapos, 268

Oducol 316, 314

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

MockBa

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

dakc: (495) 797 40 02

Huxnunii Hoeropop

603000, nep. XonogHwiii, 10 A, oduc 1.5
Ten.: (8312) 78 97 25

Ten./daxkc: (8312) 78 97 26

HoBocubupck
630005, KpacHsii1 np-T, 86, odpuc 501

Ten.: (383) 358 54 21, 227 62 54
Ten./dakc: (383) 227 62 53

www.schneider-electric.ru

CKa4yaHo C relesepam.ru

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

Cankr-leTepOypr

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

XaGapoBsck

680011, yn. Metannuctos, 10, odpuc 4
Ten.: (4212) 78 33 37

®dakc: (4212) 78 33 38

TypkmeHucTaH

Awra6ar

744017, Mup 2/1, yn. 10. Ompe, «3.M.B.L.»
Ten.: (99312) 4549 40

®akc: (99312) 45 49 56

YkpauvHa
[HenponeTpoBck

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

[oHeuk
83023, yn. Nlabyretko, 8
Ten./dakc: (38062) 345 10 85, 345 10 86

Kues

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

Ten.: (38044) 490 62 10

Pakc: (38044) 490 62 11

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

Hukonaes

54030, yn. Hukonbckasi, 25

BuaHec-LeHTp «AnekcaHapOBCKMi», 0puC 5
Ten./dakc: (380512) 48 9598

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

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

XapbkoB

61070, yn. Ax. Mpockypsl, 1
BusHec-ueHTp «Telesens», oduc 569
Ten.: (380577) 19 07 49

dakc: (380577) 1907 79

TECHCOLSRU
02/2007





