K/TIOMEBOM TexHunuyeckuit bronneteHb TNP040
KOMMOHEHT 26.06.2020 r.

SHEPITMHA BEPHDBX PEWEHMUMN

3awmTa OT UMMNYAbCHbIX NepeHanpaAXXeHUu
obopyposaHua ACY TN, paboTatowiero no
npotokonam Modbus u M-Bus

ObmeH nHdpopmaumein mexay ycTpomncTBamm, BXOAALLMMM B COCTaB aBTOMaTU3MPOBAHHOM CUCTEMDI
(KomnbloTEPaMM, KOHTPOIEPAMMU, AATYMKAMM, UCTIONHUTENIbHBIMW YCTPOMCTBAMM), MPOUCXOLMUT B 06LLEM
cnyyae Yyepes npomblluieHHyto cetb (Fieldbus, «nonesyto WKHY»).

MpOMBILNIEHHOW CETbIO Ha3bIBAOT KOMMJIEKC 060PYA0BaHMA U MPOrPaMMHOro obecneyeHus, KoTopble
obecneumnBaloT ob6meH HGopmaumen (KOMMYHMKALMIO) MEXKAY HECKOJIbKMMM YCTPOMCTBaMM.
MpoMbILLNEHHAA CETb ABNAETCA OCHOBOW A1 NOCTPOEHUA pacnpeaenieHHbIX cuctem cbopa gaHHbIX U
yrpaB/eHus.

B flaHHOM cTaTbe ByayT pacCMOTPEHbI 0COBEHHOCTU 3aLLUTBI OT MMMYAbCHBIX NEepPeHanPsXKeHUN’
060pyA0BaHNA aBTOMATM3NPOBAHHbIX CUCTEM, paboTatoLwmx no npoTtokosam Modbus u M-Bus.

Modbus — OTKpbITbIi KOMMYHMKALLMOHHbIN NPOTOKO/, OCHOBAHHbIN Ha apXUTEKTYpe BeAyL i — BeAOMbIi
(master-slave). LUnpoKo npumeHseTcs B NPOMbILIEHHOCTU A1 OPraHU3aLMKn CBA3U MEXKAY SNEKTPOHHbIMM
ycTpocTBammn. MoxKeT MCNoAb30BaTbCA A1 Nepesayn AaHHbIX Yepes nocaenoBaTesbHble IMHUKU cBA3K RS-
485, RS-422, RS-232, n cetn TCP/IP (Modbus TCP). Tak»Ke CyLLecTBYyOT HeCTaHAapPTHbIe peannsaumu,
ncnonbsytowme UDP. He cnegyet nytatb MODBUS 1 MODBUS Plus. MODBUS Plus — nponpueTapHbii
npoToko, NpuHaanexkawmii Schneider Electric.

K OCHOBHbIM AOCTOMHCTBAM CTaHAApTa CAeAyeT OTHECTU ero OTKPbITOCTb M MacCOBOCTb, a TaKMKe OTCyTCTBUE
Heo6X04MMOCTU B CrieuManbHbIX MHTEPPENCHDBIX KOHTPOIIEPAX, KOTOpble TPebyloT MHOMUe Apyrue
cTaHAapTbl. CoBpeMeHHaa aBTOMaTU3aLMA BbiMyCKAaeT 60/1bloe KOMYECTBO A4aTYMKOB, KOHTPOINEPOB U
moaynei, paboTatowmx Ha 6ase npotokona Modbus. OH no3BonseT obecneymBaTb KauecTBEHHOE
ynpassieHne ob6opyaoBaHMEM U KOHTPO/Ib 3a ero becnepeboiiHbiM GYHKLUNMOHUPOBAHUEM Ha NPeanpUaTHUAX
pa3nMYHOro HasHauyeHus. MNogasnstoLiee 60/bLWLMHCTBO COBPEMEHHbIX MPOMBbILLIEHHbIX CUCTEM KOHTPOASA U
ynpaB/ieHUsi UMEIOT NPorpaMmmHble apansepbl ana pabotbl c MODBUS-ceTamu.

M-Bus («Meter-Bus») — npeactasnser coboi eBponenckuii cTaHaapT GpU3NYECKOro YpoBHSA ANA NOCTPOEHUSA
pacnpeaeneHHbIX cuctem cbopa AaHHbIX (N0NEBOM WKHbI) U KOMMEPYECKOro yyeTa pacxoaa
3Hepropecypcos (Tenso, BoAa, ras, 3/1eKTpo3Heprua u npod.). Takxe nod 3TUM Ha3BaHMEM MOHUMAIOT
KOMMYHMKaLMOHHbIM NPOTOKOA, UCNONb3yeMblli ANS CBA3WN YCTPOWCTB MO 3TOM LUMHE.

CraHgapT M-Bus onucaH v yTBepaeH HopMaTUBHbIMKU A0KyMeHTamu EN 1434-3 (1997 r.), FOCT P EH
143403-2006 ot 01.09.06. Ha AaHHbIA MOMEHT 3TOT CTAaHAAPT NOAAEPKMBAET 6ONbLIMHCTBO BeAyLMX
npoussoauTesie NPUOOPOB y4YeTa SHEPrOHOCUTEIEN, N OH BCE Yallle NPMMEHAETCA AN PelleHns 3a4a4
aBTOMATM3aLMK 3HeproyyeTa B Poccum.

K OCHOBHbIM NpenmyLLecTBam cTaHAapTa M-Bus oTHocATcA:
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npocToTa nocTpoeHus cetu (oauH «Master» - MHO»KecTBO «Slave);

BbICOKaA I'IOMEXOyCTOﬁ‘-I MBOCTDb,

® IINHA NNHUIA cBA3un (cBble 1 Km);

NPOCTOE CErMEHTUPOBAHUE CETU;

60/1bLLOE YMCNOo ToYeEK YYéTa (8o 250 wr.);

MPOCTOTa NO3TANHOIo paclnpeHna ceTn;

NaccuBHOE 3/1eKTPONUTaHne «Slavex»-yCcTponcTs;

MMUHUMAa/IbHbIE 3aTPaTbl Ha YCTAHOBKY M 3KCMAyaTaumio 06opyaoBaHuA.
I. 3awmra o6opyaoBaHus, paboratouiero no nporokony Modbus.

Ob6bIYHO B CETM eCTb TOJIbKO OAHO Beayllee, Tak Ha3blBaeMoe, Kr1aBHoe» (aHra. master) ycTponcTteo, u
HECKOJIbKO BeAOMbIX — «NOAYMHEHHbIX» (aHrA. slaves) ycTponcTs. naBHOE yCTPOMCTBO (MacTep)
MHULMMPYET TpaH3aKunn (Nnepeaaét 3anpockl). MacTep MOXeT agpecoBaTb 3anpoc MHAMBUAYANbHO
Ntobomy NOAYMHEHHOMY MM MHULMMPOBATb Nepesady WNPOKOoBELWATEIbHOIO CO0bLLIEHMA ANs BCex
NOAYMHEHHbIX YyCTPOMUCTB. MoAYMHEHHOE YCTPOMCTBO, OMNO3HAB CBOM afpec, OTBeYaeT Ha 3anpoc,
a4pecoBaHHbIA UMEHHO emy. [MpK NOAYYEHUM LWIMPOKOBELLATENBHOMO 3anpoca OTBET NOAYNMHEHHbBIMU
ycTponcTeammn He popmupyeTca.

Modbus-wKrHa AoMKHa COCTOATb U3 O4HOM0 MarMcTPasbHOro Kabensn, OT KOTOPOro MoryT 6bITb cAenaHbl
oTBOAbl. MarucTpanbHbiii Kabenb Modbus aonsKeH coaepkaTb TPU NPOBOAHMKA B 06LLLEM 3KpaHe, ABa U3
KOTOPbIX NPeACcTaBAAoT coboi BUTYIO Napy, a TPETUIN coeanHseT obwme («3emasHble») BbIBOAbI BCEX
nHTepdelicos RS-485 B cetn. OB6LLMIM NPOBOA U 3KPaAH A0MKHbI BbITb 3a3eMeHbI B 04HOM TOUKE,
enaTesbHO OKO/O Beayluero ycrpoictea. Modbus He ycTaHaBAMBaET KOHKPETHbIX TUMOB Pa3bEMOB.

YcTpoicTBa MOryT NOAK/OYATLCA K Kabento Tpems cnocobamu:

® HenocpeaACTBEHHO K MarncTpaabHOMY Kabento;

® yepes NacCMBHbIN Pa3BETBUTEND (TPOMHUK);

® yepes aKTUBHbIN Pa3BETBUTE/b, COAEPHKALLNIM Pa3BA3bIBAIOLMI NOBTOPUTEND UHTEPdETiCa.

[na nepepaum coobLieHNin Ha OCHOBAHMM NPOTOKOANA cBA3M Modbus MCNONb3yeTCA HECKOIbKO JIMHWUIA
cBA3un, cpeam Hux RS-485, RS-422, RS-232, a ans npoTtokona Modbus TCP, nepegatoluero curHan yepes cetb
Ethernet, ucnonbsyercsa TCP/IP coegnHeHmne (Bonpochbl 3aLmTbl 060pyA0BaHUA CO CTOPOHbLI NOPTOB
Ethernet noapo6bHO paccmoTpeHbl Ha Hallem canTe — « TexHuyeckuin 6ronneteHb TNP019 17.10.2016 .
3awuTa 060pyL0BaAHMA NOKAbHBIX BbIYMCAUTENBHBIX CETEN CO CTOPOHBLI NopToB Ethernety).

Yaute Bcero npotokon Modbus ncnonbsyet AByxnpoBoAHOMN nHTepdeiic RS-485, KoTopblit Hanbonee
addeKTMBEH ANA Nepenayn CMrHana Ha 6obluMe PacCTOAHMA (AaHHbIM CTaHAAPT Nepefaym TakKe
nssecteH Kak ANSI TIA/EIA-485). Fopa3go peke ucrnonbsyercsa nHtepdeic RS-232, NocKoibKy
paboTocnocobeH OH TONbKO Ha paccTosiHMM 0 15 m. JaHHbl GaKT npeanonaraet ucnonb3osaTtb RS-232
ONA CBA3W ABYX PAAOM PacrofioXKEHHbIX YCTPOWUCTB, KaK NPaBuao, BHYTPU O4HOTO NOMELLEHUSA, YTO
NPaKTUYECKM UCKIOYAET BEPOATHOCTb BO3AEMNCTBMA MMMYJIbCHBIX NEPEHANPAXKEHUI HA IMHUIO CBA3M.
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B Tabanue 1 npuBeaeHbl OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKN MHTepdeica RS-485.

Tabanua 1. OCHOBHbIE TEXHUYECKME XapaKTePUCTUKM UHTepdelica RS-485

Homorosams | e

Tun nepeaaum Monyaynnekc, NonHsIA Aynnekc
CuHdasHoe HanpsxeHwe Ha BbiXxoae -7..+12B
,E;l::ﬂ-::‘::;lﬁ AWanasoH cUrHanoB Ha Bxoae 7 +12B
MakcuManbHbIA TOK KOPOTKOMO 3aMbiKaHWs 250 mA

WmnepaHc Harpysku, Om 54
MakcuMmansHaa AnMHa NMHWK CBA3ZU 1200 meTpos (npun 9600 6uT/c)
MakcuManbsHas CKOpOCTb Nepefaym AaHHbIX 10 M6ut/c (npu 10 m)

32 (c nosTopuTensamu Gonblue,

MakcuManbHoe KONMMYECTBO NMPUEMHUKOB
P o0bbiuHo ao 256)

Hanbonee nogpobHO BONPOCHI 3aLWnTbl 060pYA0BaHMA OT NepeHaNpPAXKEHUI CO CTOPOHbI nopTos RS-485
pacCcMOTpPEHbl Ha Halem caiTe — «TexHuyeckui 6ronneteHb TNPO11 04.06.2012 r. 3awmTta obopynoBaHua
OT NepeHanpsKeHN co CTOPOHbI NopToB RS-485».

Mpobaema 3aLWmMTbl OT MMMY/IbCHbIX FPO30BbIX MEPEHaNPAXKEHNN MOXKET ObITb pelleHa TO/IbKO NpPU YCI0BUK
BbINO/IHEHUA KOMMNEKCA CNEeLNabHbIX TEXHUUYECKUX MeponpuaTuid. B cootsetcteumn ¢ TpebosaHmammn FOCT
P M3K 62305-1-2010 K HUM MOXHO OTHECTHU:

® CO34aHNeE CUCTEMbI BHELLHEN MOHMEe3aWMTbI 34aHKNA (06bekTa);

* CO3aHMe KayecTBEHHOMO 3a3eM/IAOLLLErO YCTPOWCTBA A1 0TBOAA MMMNY/bCHbLIX TOKOB MOTHUY;
® 3KpaHMpOBaHMe 060pYA0BaHUA U INHWIA, BXOAALMX B HETO;

® CO3/aHNe CUCTEMbI YPaBHMBAHWUA NOTEHLMANOB BHYTPU 0OBLEKTS;

* MPUMEHeHMe YCTPOMCTB 3alMTbl OT MMNY/bCHbIX NepeHanpaxeHuit (Y3UM).

OcCHOBHbIe TUMNbI, NapaMeTpbl M 06LWMe TpeboBaHus No npumeHeHuto Y3UNM, npeaHasHauYeHHbIX A
3alWnUTbl MHPOPMALMOHHbIX cnuctem, onpeaensatotca B FTOCT IEC 61643-21-2014.

Y3UI cneayeT ycTaHaBAMBATb, Kak MOMKHO BAMNKe K MOPTY, KOTOPbIN OHK 3aLLMLLAIOT, MPU 3TOM
COMPOTMBNEHME 3a3EM/IEHNA A0MNKHO BbITb MMHMMA/bHBLIM. XOpoLlee coeguHEHUE C 3eMIEN KPUTUYECKN
Ba)KHO A8 KOpPeKTHoW paboTbl Y3UM. CoeamHeHne f40MKHO BbITb CAeNaHO KaK MOXKHO 6osiee KOPOTKMM
NPOBOAHMKOM 60/1bLIOro ceyeHunn. [aa pasinyHbIX BApMaHTOB BKAOYEHMA YCTPONCTB RS-485 BO3MOXKHO
NPUMEHMUTb HECKO/IbKO BUAOB YCTPOWCTB 3aLLMTbl. MpUmepbl YCTPOMCTB 3aLLMTbl MPUBEAEHBI HUNKE.
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B KauecTBe YHMBEPCA/IbHOIO peLleHnn gas 3amnTbl 060pyL0BaHNA CO CTOPOHbI NopToB RS-485
cneuManncTamm Hawwen KomnaHum 6biamn paspabotanbl Y3UM K2P H485P (cm. puc. 1). Ux napameTpsl
yA0BNETBOPAIOT BceM TpeboBaHuam cTaHaapTa RS-485.
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Puc. 1 — YcTpoicTBO 3aWmThl OT UMMY/bCHBIX NepeHanpsKeHuin K2P H485P.

B cnyvae, Koraa mecrta Ana pasmelleHna He40CTaTOYHO M Ha NepBbli NaaH BbIXoAAT TpeboBaHMUA K
rabaputam Y3UM, nyyimm pelseHnem no sawmTe ABAAETCA NPUMMEHEHMEe HOBOM, NepPCneKTUBHOM cepum
«Pyberx», obnagatolen meHbluMMK pasmepamu. Cnegyet obpaTnTb BHUMaHUE, YCTPOMCTBA 3aLLMTbl CEpUM
«Pyb6e» XxapaKkTepusytoTca MEHbLLUMMU BEIMYMHAMM AONYCTUMbIX MMNYAbCHbIX U Pa3pAAHbIX TOKOB Mo
cpaBHeHuto ¢ cepuelt K2P H 4yTo Heo6x04MMO yumnTbiBaTb NpW pa3paboTKe 3awmThl.

Ycrpoiicteo PCT 485/12 P (cm. puc. 2) B Kopryce TOAWMUHON 7.4 MM Ans ycTaHOBKKM Ha DIN-peiiky 35 mm.
Pa3paboTaHO € yCNnoBMAMM IKCMIYaTALMUK C PaclUMPEHHBIM AMANa30HOM TeMNEPaTyp oT MMHyC 60 Ao natoc
80 °C. NpeaHasHayYeHo A4 3alUTbl IMHUA NOCNeA0BaTe/IbHOIO TPEXMPOBOAHOTO MHTepdeica RS-485 (c
APEHaXHbIM MPOBOAOM) CO CKOPOCTbIO Nepeaayn gaHHbIX 4o 10 M6UT/c OT UMNYAbCHbIX NepeHanpAXKeHni
(rpo30BbIX, 31eKTpPOCTaTUYECKUX Pa3pALOB M 4p.).
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Cxema noctpoeHus cetu, paboTatowei no npotokony Modbus, npuseaeHa Ha puc. 3.
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Puc. 3 — NMpumep nocTpoeHns ceTn Ha ocHoBe NpoToKkosa Modbus

Ons 3awmTbl Modbus-yctpoiicts (B Tom uncne u MJK) no amHum RS-485 npumeHeHbl Y3UM K2P H485P,
yCTaHaB/MBaeMble HeNocpeacTBEHHO Bo3/ie Npmbopos. Aaa 3awuTbl MBI no avHum nutaHmna 220 B
yctaHoseHbl Y3UM I knacca TCK2-230/50 1+1 (Ha BBOAe B 34aHMe, B BPY, 1013KHO 6bITb YyCTaHOB/IEHO
Y3UM | unn I+1l knacca).

Il. 3awmTta o6opyaosaHua, pabortatowero no nporokony M-Bus.

Tak Kak TepmmHoM «M-Bus» moryT oiHoBpeMeHHO 0603HayaTb Kak Gpu3nyeckunin nutepdeiic, Tak u
KOMMYHUKaLMOHHbIV NPOTOKOA, TO B C/Iy4ae, eC/M yKa3aHo, 4To Nnpubop yyeta nogaepnsaet M-bus,
BCerga cnenyet yTOYHUTb, YTO MMEeTCA B BUAY:

® TO/IbKO PU3NYECcKnii MHTepdelic;
® TO/IbKO KOMMYHUKaUMOHHbI NPOTOKON;

* h13MYECKUN NHTepdenc 1 NPoToKon (06bIYHO).
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B nepeBom cnyyae npmubopbl umetoT uHTepdeiic M-bus, HO AN CBA3KM YCTPOICTB NO 3TOM WKMHE NPUMEHEH
Apyroi npoTokon. Bo BTopom cnyvae Ha060poT, 414 CO3L4aHMNA CETU UCMONb3YETCA KOMMYHUKALMOHHDIMA
npoTtokon M-bus, Ho nHTepdencom NoaKNOYEHUA NPU 3TOM BbICTynaeT, Hanpumep, RS-485. Cpeaon
nepenayn AaHHblx gna ctaHgapta M-Bus BbicTynaeT meaHaa «BuTaA napa» (wuHa M-bus), npu stom
KECTKUX TPebOBaHWUI MO apXUTEKTYPE NOCTPOEHUS CETU HET, e4MHCTBEHHOE TpeboBaHWe: n3beratb
MOCTPOEHUA TUMA KKOJIbLO» U HE UCMOJIb30BaTb 3aKO/IbLLOBAaHHbIE ppParMeHTbl CETU.

Ha ¢u3nyeckom yposHe M-Bus npeactaBnset coboi NoayaynaeKCHYI0 LWKHY, C BO3MOXHOCTbIO Nepeaaym
[aHHbIX B 060MX HanpaB/ieHUAX B NMOCAe40BaTe/IbHOM pexunme. Ha WwuHe noanepRnsaeTca HOMUHANbHbIN
YPOBEHb HaNpsXKeHUs OT ycTpoicTea «Master» ana obecneyeHus anekTponutaHus Slave-ycrpoicts. Ans
nepegaun 6uta AaHHbIX «Master»-ycTpoicTBO M3MEHAET YPOBEHb HAMNPANXKEHNA HA LUMHE, KOTopoe
BOCMPUHUMAaETCs Bcemu «Slave»-ycTporicTBamu. Pacno3HaBs CBOM agpec B 3anpoce, YyNoJHOMOYEHHOe
Slave-ycTpoiicTBO Nepegaer 6UTbI AaHHbIX, U3BMEHAA TOK, NOTpebaaeMblit OT WKHbI M-Bus. 3TW U3MeHeHUSA
CUYMTbIBatOTCA ycTpoicTBOM «Master». dusnyeckaa 4nmnHa WwWuHbl M-Bus orpaHnyYeHa akTUBHbIM
COMpPOTMB/IEHMEM NPOBOAOB, KOTOPOE B CBA3M C NOTpebaeHMeM ToKa Slave-ycTpoiicTBamu CHUKaeT
HanpAKeHWe NUTaHWA B CETU No Mepe yaaneHus ot «Master»-ycrpoiictea. OrpaHuMYeHmne No Koan4ecTsy
Slave-npnbopoB B 04HOM CErMEHTE CETU ONpesensaeTcss MOLLHOCTbIO UCTOYHMKA HAaNPAXKEHUA YCTPOMCTBA
«Master» n npese/ibHbIMM BO3MOXKHOCTAMU. CTaHAAPT HE ONpeaenseT TUMbl 3NEKTPUYECKUX
coegmHuTenei (pasbemos).

OCHOBHble TeXHMYECKNE XapaKTepPUCTUKM CeTH, NoaaepKMBatolLeli npoTokon M-Bus, npuseaeHb! B
Tabnuue 2.

Tabanua 2. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN MHTepdeica M-Bus

Monyaynnekc
Tun nepepa4n (2 npogopa)
MakcHManbHO BO3MOXHOE HanpsXeHWe Ha LWMHe 48 B
npubopa
[donycTuMblii AManazoH CUrHanoB Ha Bxoae 1236 B
NpUEMHWKa
CymmapHbIM Tok noTpebnenuna wuxeb (250 400 wA
NPUEMHUKOB)
WUmMnepaHc Harpyaku Ao 29 Om
MoroHHas émkocTb NuHUK, He Bonee 180 H®
MakcuManbHan gnvHa NMHWUK CBA3K 1000 M
MakcrmManbHan CKkopocTb nepeaaYn AaHHbIX 9600 but/c
MakcuManbHOe KONUYEeCTBO NPUEMHUKOB no 250

[OnAa noBbIWEHNA YCTOMUYMBOCTU CUCTEM aBTOMATU3UPOBAHHOro cbopa 1 nepeaaym JaHHbIX KOHTPOA yYeTa
aHepronoTpebieHMA OTBETCTBEHHbIX 06 BEKTOB NMPU rPO30BbIX Pa3paAax U NonagaHUM MOJTHUU B OOBEKT,
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NOMMMO NMPOYMX MEPONPUATUIA MO MOTHME3ALLNTE, B IMHUIO «Master» - «Slave» co 06oux cTopoH (y
KaXKO0ro yCTPOMCTBA) YCTaHaBAMBAKOT YCTPOMCTBA 3aLUMUTbI OT MMMYAbCHbIX NepeHanpsaxkeHui (Y3UN).

B KauecTBe YHMBEPCA/NbHOO pelleHnsa A4 3awmTbl 060pyA0BaHUA NO AMHUK M-Bus MOMKHO MCMO/b30BaTb
Y3UN K2P HTE 1/48/3 ana kpenneHuns Ha DIN-peiiky (cm. puc. 4).
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Puc. 4 — YCTPOICTBO 3alLUMTbl OT UMMYAbCHbIX NepeHanpaxeHnin K2P HTE 1/48/3.

Mpumep peannsaumm 10KaAbHOM YCTAHOBKN ANCTAaHLMOHHOIO ONPOCa CHETYMKOB BOAbI MOKa3aH Ha
pucyHKe 5. B 4aHHOM c/ly4yae raBHbIM M CaMbIM YA3BUMbIM MPUOBOPOM CETU BbICTYNAET NPUEMHO-
nepeaaTouHbIn npnbop Digitaler M-Bus Repeater. [1na ANCTaHUMOHHOMO ONpOCca MCNOAb3YETCA ONPOCHbIM
610K, OCYLLLECTBAAIOWMIA NPUEM 1 Nepeaady AaHHbIX co cueTdmkos go APM c NO. C6op AaHHbIX
OCYLLECTBAAETCA C NPUMEHEHNEM Nepeaadn AaHHbIX No NPOoToKony M-bus. [1nA 3aWmTbl yCTPONCTB MO
NnHun M-Bus normuHo npumennts Y3UMN K2P HTE 1/48/3. Ana 3awmutbl UBMN no amHnm nutanma 220 B
yctaHoBneHbl Y3UNM Il knacca FTCK2-230/50 1+1 (13 pacuyeTa, 4To Ha BBOAE B 34aHue, B BPY, A0/MKHO 6bITb
yctaHoBneHo Y3UM | unam I+l knacca). Ana 3awmTbl Digitaler M-Bus Repeater no amHumn RS-485 npumeHeHb!
Y3UM K2P H485P, ycTaHaB/MBaemble HeNnocpeacTBEHHO BO3/e YCTPOMCTBA.
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SHEPITMHA BEPHDBX PEWEHMUMN
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Puc. 5 —MNpumep NoCTpoeHMA ceTn Ha OCHOBE NPOTOKoAa M-Bus.

[nsa 3awmTbl «rnaBHoro» («Master») ycTpoicTBa, Hanpumep KOHTPOINepPa, NO HECKOIbKMM
MHPOPMALMNOHHBIM NIMHUAM LenecoobpasHo ycTaHOBKY Bcex Y3UI ana ero 3awmtbl NponsBoauThb B
OTAENbHOM META/I/INYECKOM LUMTKE 3aLLMTbl OT UMMYAbCHbIX NepeHanpsxernuit (LLI3MN). Takoe xe
pelleHne MOXHO NMPUMEHUTb U B C/ly4ae pas3meLLeHMA B O4HOM MecTe HECKObKUX Slave-ycTpoincTs —
CYETYMKOB, AATYMKOB, KOHTPONEPOB, MOAyNeN U T.N. MpumeHeHmMe wuTKa LL3WM nossonset obecneunts
pa3smelueHue Y3UNM B oTaenbHOM 06bemMe OT OCHOBHOIO 060pyA0BaHMSA, YTO NMO3BOJIAET 3HAUYUTENIBHO
CHU3UTb HAaBOAKM OT BXOAALLMX LLeNel Ha 3N1eKTPOHHbIe BN0KM U UCKNOUUTDL PU3MUECcKoe NOBpeXAeHNE
060py0BaHMA NPU BO3MOXKHOM paspyieHnn Y3UM npu KpUTUUECKUX BO3AEACTBUAX MMMNYIbCHBIX TOKOB U
nepeHanpsrKeHun.

Mpumepsbl 3aWmTbl ycTpoiicTs Npun nomowwm LLISUIM nokasaHbl Ha puc. 6 1 puc. 7.
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SHEPITMHA BEPHDBX PEWEHMUMN
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Puc. 6 — NMpumep NocTpoeHns ceTn Ha ocHoBe NpoToKosa Modbus npu nomowum LLSUIM.
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Puc. 7 — Npnmep NOCTpOEHMA ceTU HA OCHOBE NPOTOKoAa M-Bus npun nomowum LL3UIM.

OCHOBHble NpenMmyLLLecTBa COBMECTHOM ycTaHOBKM Y3UI — sKOHOMMA MecTa, OTCYTCTBUE AOMNONHUTENbHbIX
paboT no pasgesnike U(Maun) NOAKAOUEHUIO Nepemblyek K Kabento 1 3aTpaTt Ha MoHTax LW3WM. Kpome Toro,
npuobpeTtan nsgenne NOBbILEHHOW 3aBOACKON FOTOBHOCTU Bbl MCK/tOYaeTe BO3MOMKHOCTb HEBEPHOIO
nogbopa Y3UM n HEKOPPEKTHOTO UX MOHTaXKa.

TexHoN0r1A 3aWmThl 31eKTPoo6opYyA0BaHMUA OT BO3AENCTBUA MMMNYIbCHbIX MepeHanpaXKeHNn ¢ NOMOLLbIO
OTAe/bHbIX pacnpenennTeNbHbIX LWKUTOB C ycTaHOBAeHHbIMK Y3UTT 6blna ocBOEHa M yCOBEPLIEHCTBOBAHA
cneumnanuctamm AO «Xakenb» B pesy/ibTaTe U3yyeHUs HOPMATUBHBIX LOKYMEHTOB B 061aCTV SHEPreTUKM U
CBA3M, aHaNM3a NPOAYKLMM 3apy6erKHbIX KOMMNAHWM, ONbiTa PaboTbl C MPOEKTHbIMU U 3KCMIYaTaLMOHHbIMU
OopraHusauuaMm.
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QNEKTPOTEXHUWYECKAY KOMMNOAHMNGYA

K/TIOMEBOM TexHuuyeckui 6ronnetreHbo TNP040
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Bonee nonHywo MHPopmaLMIO NO BONPOCAM 3aLMTbl OT MMMY/bCHbBIX MepeHanpaxKeHui obopyaosaHna ACY
TN, paboTatowero no npotokonam Modbus n M-Bus, MOXXHO NONYYNTb B TEXHUYECKOM noaaepke AO
«Xakenb» no tenedpoHam 8-800-333-28-29 (MHOrokaHanbHbIN) 1 +7 (812) 207-47-05, a TaKKe no

aNneKTpoHHo noute info@hakel.ru.
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