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I"oq Beaa M-BUS-1/ PykoBoACTBO MO 3KCMyaTaumm

3aronoBokK Yctponcteo M-BUS-1
Tvn LOKyMeHTa PykoBOACTBO

Kon OOKyMeHTa BO2-MBUS1-01
Homep v gaTta nocnegHemn pesmsnm 10 o1 27.05.2019

DTOT AOKYMEHT MPUMEHUM K ClIeAyoLMM YCTPONCTBAM:

OKOHeYHble yCTPOMCTBa M-BUS-1

VicTopus pesmn3mnm

01 29.08.2017 KEB [aTta co3pmaHus AOKyMEHTa
02 05.10.2017 TUKN Menkne npaBku
03 26.10.2017 KEB TloakntoyeHne BHEWHMX YCTPONCTB O6aBNEHO

PaboTa B NPO3payHOM pexmnme, M3MeHeHne NpoToKoNa

04 30.10.2017 TUW
OBbMeHa, paclwmnpenme pasgena «OnmcaHme KOHTaKTOB»

MNMoaaeprBaemMble NPUHOPLI yYeTa, N3MEHNIOCH KONNYECTBO
rapaHTUIMHBIX NAaKEeTOB, MEKME MPaBKK

3meHeHusa B norvke paboTbl yCTPOMCTBa, AO63ABEHDI
YaCTOTHbIE MaHbl, U3MEHEHMS B MPOTOKOJIE OOMEHA, B
TEXHUYECKMX XapaKTEPUCTMKaAX, [OOaBNEHDI
NOAAEPKMBAEMbBIE TEMTOCHETHMKM

05 05.04.2018 T

06 10.08.2018 KEB

IcnpaBneHa onevyaTka B TEXHUYECKMX XapaKTEPUCTMKAX
07 02.11.2018 KEB kacaTenbHO eMKOCTM 6aTapewn, AOMNOJIHEH CIMCOK
NOAAEPKMBAEMbBIX TEMNOCHETYMKOB

3MeHeHMs B TEXHNUYECKUX XapaKTEPUCTUKAX, B NPOTOKOSIE
08 22.01.2019 KEB o6meHa, nobaBneHO onmcaHme HaCTPOEK MO BO3AYXY,
nobaBneHbl pasaensl «MapknpoBka», «MHAVKaLMS»

I/IcrlpaBneHa HETOYHOCTb B MNPOTOKOJIE obMeHa — TUM NakeTa

09 24.01.2019 KEB -
C 3aMPOCOM HACTPOEK N C HACTPOMKaMM
3meHnnnce HacTpomnkm (cTp.32): HacTpomkm 12 n 13
10 27.05.2019 KEB P P

yAaneHbl, 4O6aBNeHa HACTpOMKa 32
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@ Beaa M-BUS-1/ PykoBoACTBO MO 3KCMyaTaumm

A°B C O N WO T

HacTosllee pyKOBOACTBO pacnpOCTPaHAETCS Ha YCTPOMCTBO CYMTbIBAHWUS MOKa3aHMIN
M-BUS-1 (nanee — yctponcTtso, koHBepTep) npounssoactesa OOO «Bera-Ab6contot» u
onpeaensieT NoOpsAOK YCTAHOBKM U MOAKTOYEHMS, @ TaKKE COOEPXKNT KOMaHIbl YNpaBneHms m

onucaHune ¢yHKLMOHaNa.

PyKOBO,D,CTBO npegHa3sHa4yeHo g cneunainCtoB, O3HaKOMJIEHHbLIX C NMpaBu1aMin
BbINMOJTHEHWNA MOHTa>XXHbIX pa60T B 06nacTtum Pa3MMYHOIro aNEKTPOHHOIO U IJNTEKTPUHECKOTI O

060pyA0BaAHMUS.

Ona ob6ecnevyeHus npaBuIbHOrO (PYHKUMOHMPOBAHUS YCTaHOBKa U
HacTpoMKa yCTPOMCTBA BOJDKHbI OCYLLEeCTBNATLCSA
KBaNMpMLMPOBaAHHbIMU CrieuannucTamm
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A-B C O 5 1OT

OMUCAHWE YCTPOWCTBA

KoHnBepTep M-BUS-1 npeaHasHayeH Ans CYMTbIBAHMS MOKa3aHUN C YyCTPOMCTB,
nmerLwmnx nHTepdenc M-BUS, ¢ nocnenyolmm HakonmaeHMEM 1 Nepefayen 3Tom
nHdopmaumm B cetb LORaWAN. KoneepTep M-BUS-1 nmeeT aBa AMCKPETHbIX BbIXOAA TUMNA
KOTKPbITbIN KONNEKTOP» U MOXET MCMOJb30BaTbCA B KaYeCTBe YCTPOMCTBA YNpaB/ieHUs.
Kpome Toro, yCTpOMCTBO MMEET ABa OXPaHHbIX BXOLA.

KoHBepTep M-BUS-1 MoxeT paboTaTbh B peXnme Npo3padHOro pagmomMmonema C
OOBIMMN NPUBOPAMK YHETA KOMMYHaJIbHbIX PECYPCOB M MPOMbILLIEHHOM O60PYAOBaAHNMU C
nHTepdencom M-BUS, nnb60 camMoCToATENbHO ONpalUMBaTb HEKOTOPbLIE MOAENM NPUOOPOB
y4yeTa, a UMEHHO:

e TennocyeétTumk «Tennoy4yéT-1»

o Tennocuétumk «CT2 21 «<BEPUJI/T»

e Tennocuétumk «Danfoss Sonometer 500»
e Tennocuyétumk «ELF-M Tennosogomep»

e Tennocuétumk « WESER Heat Meter»

e Tennocuétumk «Kamstrup Multical 801»

e Tennocuétumk «Kamstrup Multical 402»

'\\ a
\\ ——
,\”\\

DNeMeHTOM NUTaHWUS 4S9 KOHBepPTEepa CNYXUT BCTPOeHHasa 6aTtapes EMKocTbio 6400
MAUY, paccuyMTaHHast Ha CPOK Cny)6bl 4o 10 neT Nnpu nepenaye AaHHbIX OAWH pPa3 B CYTKU.
Takxxe KOHBepPTEP MOXET paboTaTb OT BHELUHErO NCTOYHMKA MUTaHUS C HanpshkeHNEM
10...36 B.

KonnuecTBo 04HOBPEMEHHO MOAKIOYAEMbIX K KOHBEPTOPY NPM6GOPOB yYéTa, He bonee
NecaTu.
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Ona  KoppeKTHoro  ¢yHKLUMOHMPOBAHUSA  KOHBEpTEepa B pexume
CaMOCTOSITE/IbHOrO Onpoca peKOMeHAYeTCA MNoAK/AYaTbh K OfHOMY
KOHBepTepY Npubopbl y4éTa OfHON Moaenm

Mpn ogHOBpeMEeHHOM WCMNONb30BaHUM PpPasIUdHbLIX Mopgenen npuéopos
y4yéTa C OAHUM KOHBEPTEPOM cJiefyeT UCMNOJIb30BaTb TOJIbKO MPO3payYHbIn
peXxxum onpoca yCTPOMUCTB

ANITOPUTM CBOPA N MEPEAAYN OAHHDbIX

[MoKa3aHMs CUMUTBIBAKOTCS C MPUOOpPa y4eTa C HaCTpanBaeMbIM MEPUOLOM OT 5 MUHYT
[0 24 yacoB. CyMTaHHbIE MOKAa3aHWS COXPAHSOTCA B NaMaTb YCTPOMCTBA U NepefatoTcs npu
ovyepenHOM ceaHce cBsA3u ¢ ceTbto LoORaWAN.

[Mepmopn nepenayn AaHHbIX MOXET HacTpamBaTbCs OT 1 4o 24 yacos. [Nepenaya OaHHbIX
OCYLLECTBNAETCS B C/y4YalHbI MOMEHT BPEMEHW BHYTPU Bbi6paHHOro nepuoaa. Mpwu
oyepenHOM BbIXO[E Ha CBSi3b YCTPOMCTBO HAaYMHAET OTMPaBAATb HAKOMIEHHbIE NMaKeTbI C
NOKa3aHWsMM, OT CaAMOr0O PaHHEro K CaMOMYy MO34HEMY.

Ecnu napameTp «3anpalmBaTb NOATBEPXKAEHMEY BKIOYEH, TO YCTPOMCTBO ByneT
OTNPaBAATb CNeAyOLWMI NaKeT TONbKO MNOC/E MOSyYeHUs MOATBEPKAEHNS O AOCTaBKe
npeablaywero. Ecny Takoe NoATBEP)KAEHNE HE MONyYEeHO NMOC/E BbINOJHEHNS YKa3aHHOIO B
HaCTPOMKax KONMYEeCTBa NepenoBTOPOB MaKeTOB, KOHBEPTEP 3aBEPLUAET CEaHC CBA3M O
cnenytoLlero no pacnmncaHuio. MNpu 3ToM yCTPOMCTBO NPOAO/HKAET COBMPATb AaHHbIE
COrfiacHo nepuoay cb6opa AaHHbIX M 3annCbiBaTb B MaMsTb. HenepenaHHble NakeTbl OCTaOTCA
B MaMSATV KOHBEpPTEpPa [0 CeaytoLLero CeaHca CBA3N.

Mpw BbIKIIOYEHHOM NapameTpe «3anpalnBaTb NOATBEPKAEHNEY, YCTPONCTBO
OTMpPaBASET B CETb BCE HAKOM/IEHHbIE MaKeTbl MO MOPSAKY C CAaMOro paHHEero 4o CaMoro
nocnenHero. NpoBepKM AOCTaBKM MaKeTOB B TaKOM pexmnme HeT. HenepeaaHHbIX MakeToOB B
NaMATL YCTPOWCTBA HE OCTAETCS.

Bpems BHYTpPEHHMX YaCOB yCTaHaBAMBAETCS aBTOMATUYECKM NPU NOAKoYeHUM K «Vega
LoRaWAN Configurator» yepe3 USB, a Takke MOXeT 6bITb CKOppeKTMpoBaHO Yyepe3 LoRaWAN.
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A-B C O 5 1OT

OYHKLUMOHAN

KoHnBepTep M-BUS-1 MOXeT 6bITb yCTPONCTBOM Kkniacca A nnum knacca C (no
knaccnoumkaumm LoRaWAN) n obecneumBaeT cneayownin GyHKLNOHAN:

ABTOMaTM4YecKas cCMeHa knacca ¢ A Ha C npy NOAKIIOYEHWM BHELLHEro NMTaHms
nopaep>xka ADR (Adaptive Data Rate)

noAnepyKa OTNpPaBKM NMNakeToOB C MOATBEPXKAEHMEM (HaCTpanBaeTCs)
BHEOYepeaHOM BbIXOA, Ha CBsA3b NPW CpabaTblBaHNM OXPaHHbIX BXOAOB
n3MepeHre TemrnepaTypbl NOCPEACTBOM BCTPOEHHOIO TEPMOAATUYMKA
n3IMepeHue 3apsaa BCTPOEHHOW 6aTapen B %

© O O O O ©O

MAPKMUPOBKA

MapknpoBKa YCTPOMCTBa BbIMOJMHEHA B BWUAE HAK/JIEMBAEMOW 3STUKETKWM, KOTOpas
COLEPXKUT:
HaumeHoBaHWe nspenns;
DevEUI,
Mecsu n rof BbinyCcka U3nenms;
o QR-kop, conepxawmm B cebe DevEUI ong aBToOMaTU3MPOBAaHHOIO y4yeTa.
DTUKEeTKa pacrionaraeTcs B Tpex MecTax - Ha Kopnyce yCTPOWMCTBA, B Macropte M Ha
YMNaKOBOYHOM KOPOBKE.
KpoMe TOro, Ha yMnakOBOYHOM KOPOOKe pacnofiaraeTcs AOMONHUTENIbHAs 3TUKETKa,
copepkalias:
o WHbopmaumio o BEpCUM BCTPOEHHOTO MPOrPaMMHOro obecneyeHmns;
o QR-kop, B KOTOpOoM coaepxaTtcs DevEUl n knoun, Heobxoaumble Ons
perncrpaunm yctpomncTsea B cet metogom OTAA.

O O O
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OCHOBHble
NHTepdenc M-BUS 1
KonnyectBo nogkntodaembix M-BUS ycTtponcTs He 6onee 10
Bxonbl oxpaHHble 2
BbIxO4bl TMNa «OTKPbLITbIV KOJJIEKTOP» 2
USB-nopT mini-USB, type B
[ana3oH paboynx TemnepaTtyp -40..485 °C
LoRaWAN
AppEui no ymonyaHuto 4D2D425553203120
Knacc yctponctea LoRaWAN Awnnn C
KonnyectBo kaHanoB LoRa 16

YacTOTHbIN NnaH

RUB68, EU868, IN865, AS923,
AU915, KR920, US915, KZ865,
NPOWU3BOJIbHbIN (Ha ocHOBe EUBES8)

Cnoco6 aktuBaumm B cet LoRaWAN

ABP vnn OTAA

[Nepuopn BbIxO4a Ha CBSI3b

1, 6, 12 vnn 24 yaca

I'Iepmo,u HaKomnneHmd daHHbIX

5,15, 30 munHyT, 1, 6, 12 nnn 24 yaca

O61beM NamMaTn a9 HaKoMIeHMsa NakeToBs

50 nakeToB

AHTEHHbIV Pa3beM SMA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb PagMoCBa3mn B MIOTHOM FrOPOLCKOMN 0O 5 KM
3aCTpomnkKe
JanbHOCTb PaanoOCBA3M B CE/IbCKON MECTHOCTU 0o 15 km
MowHOCTbL NepesfaTymKa No YMOIYaHUIO 25 MBT (HacTpauBaeTcs)
MakcmmanbHast MOLWHOCTb NepenaTymKa 100 mBT
MuTaHue
EMKOCTb BCTpOeHHOM 6aTapen 6400 MAY
HanpsxeHue BHELIHEro nnTaHus 10...36 B
[apaHTUPOBAHHOE YNCNO OTMPaBAEHHbIX 20 000
YCTPOMCTBOM MAKETOB, HE MEHee
Kopnyc

Pa3mepbl kopnyca

95 x 80 x 65 mm

CteneHb 3aWmMTbl KOpryca

IP65

KpenneHwne

CTSXXKaMU K onope, Ha DIN-penky,
HacTeHHoe
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OMMNCAHWE KOHTAKTOB
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KoHBepTep nmeeT 10 KOHTAKTOB, NOAPOBHOE ONMMCAHME KOTOPbIX MPUBEAEHO B TabMLIE:

KoHTakT O603HayeHue Ha nnaTe

OnucaHune

1 OouT_2 Bbixon Trna «OTKPbITbIN KONIEKTOP» 2
2 OuT_1 Bbixon Trna «OTKPbITbIN KOEKTOP» 1
3 +VPWR [MnTaHve +

4 1 MnTaHue -

5 MBAS- M-BUS -

6 MBAS+ M-BUS +

7 COUNT_?2 OxpaHHbIN BXOA 2

8 1 3emns

9 COUNT_1 OxpaHHbIn Bxog, 1

10 3emna

1

Ons nopknodeHus oxpaHHbix Bxogos COUNT_1 n COUNT_2 ncnonb3yoTCs KIeMMb

«3emns» 8 n 10.

OXpaHHbIe BXOAbl MO3BONAKOT MNOAKIIIOYATL LiEenn CO cnegyroummMm TurnaMmm 3aMblKatoLnX

KOHTAKTOB:

- FEPKOH;
- MexaHu4eckas KHOMKa;
- KOTKPbITbIA KONNEKTOPY.
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A°B C O N WO T

Mpyn  NOOKNIOYEHMM  OXPaAaHHOro  BXoJa  YCTPOMCTBO  CleaMT  3a  €ero
3aMblkaHWneM/pa3MblkaHeM. B cnyyae cpabaTbiBaHMS OXPaHHOroO BXOAa YCTPOMCTBO
OTMNPAaBASET B CETb BHEOYEPEIHOE COOBLLEHNE C CUTHANOM TPEBOT.

Ons noakntoyYeHns BHELWHEro npnoéopa y4éta NCnosb3ytoTCs KOHTakTbl MBAS+ 1 MBAS-.

Boixoobl OUT_1 1 OUT_2 paboTatoT MO NPUHLMMY «OTKPbITbIA KOMNEKTOP» U MOTYT
MCNONb30BaTbCA ANS YMNpaBAeHUs BHEWHUMU YCTPOWCTBAMW, TaKMMMK KaK 3SNIeKTpUYecKune
KpaHbl, OCBELLEHWE, CUpeHa U Tak Aanee. Harpy3ouHass CMNOCO6HOCTb KaXXAOro BbIXOAA
cocTaBnsieT He 6onee 200 MA.

B uenax yBenmyeHus cpoka Cny>xbbl 6baTapen pusmyeckmn yposeHs nHtepdenca M-BUS
BK/IIOYAETCA B pPaboTy (MOoma€Ttcd nuTatowee HanpsykeHwe Ha Bbixogbl MBAS+, MBAS-)
HenoCpeaCTBEHHO Mepen OrnMpoCOM MpMbopa Yy4éTa C MNPOrpaMMUPYEMON  3a4EPXKKOM
(BeNMYMHa 3a4epPXKKM 3aBUCUT OT TMMNa MOAKIOYEHHOrO NpMbopa y4éTa). 3aaeprKka BBOAUTCS
ANg TOro, 4tobbl Mprbop yyé€Ta ycnen mMpOMHULMAIM3MPOBATh COHBCTBEHHBIN UHTEPDENC U
NOArOTOBUTLCS K MPUEMY LaHHbIX OT KOHBepTepa. [0 3aBeplleHun onpoca GuUsnyYeckni
ypoBeHb M-BUS oTkntovaeTcs.

Mpn paboTe kKoHBepTepa B knacce C, ¢dum3myeckmn ypoBeHb UHTepdenca M-BUS
BKJTIOYEH B PabOTYy MOCTOSIHHO M HE BbIK/IIOYAETCS MOC/e 3aBepLleHms onpoca.
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A B C O N 1©OT

MHONKALKNA YCTPOWUCTBA

YCTPOWCTBO MMEET OAUH CBETOANOAHbBIN MHAMKATOP KPACHOTO LBETA, PACMONIOXKEHHbIN
Ha nnaTe. HAMKaLUMa CNOoNb3yeTCcsa TONIbKO Ha 3Tane akTuBaLumm yctponctaa B cetu LORaWAN
M MNPV CMEHE PEXMMOB pPaboTbl.
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CurHan nHamkaTopa 3HayeHue
Y Cepus KOPOTKMX NaoéT npouecc npncoegmHeHuns K ceTu
BCMblLLEK
] OHa ANMHHas YCTPONCTBO yCMNeLwHo NpUcoeanHeHo

K CETUN N B aKTUBHOM pPEXNME
BCrblLLUKa

[NonbITKa npuncoeanHeHus
--- TpW AAVHHbBIX BCMbILLKMN o
Py A OKOH4YMNacCb Heyaaven nam nepexon B

pexmnm «Cknaa»

B cnyyae HeycnewHOM nMOMNbITKM MNPUCOEAUHEHUS K CEeTU YCTPOWMCTBO
NPOAO/XKUT HaKOMJEeHMe [AaHHbIX W O6yAeT OCYLWeCTBAATb MOMbITKK
npucoeanHeHus K ceTu pas B 6 4acos
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A B C O N WO T

MEPBbIN 3ANYCK

KoHnBepTep M-BUS-1 MOXeT NUTaTbhCs KaK OT BHELIHEro NCTOYHMKA NUTaHUS, Tak U OT
BCTPOEHHOM 6aTapen. [1ns paboTbl OT BCTPOEHHOM 6aTapen HEOH6XOANMO NOAKIOUMUTL PA3bEM
f6aTapeun K pasbeMy NUTaHUS Ha nnaTe.
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KoHnBepTep M-BUS-1 nogaep>xmBaeT ABa crnocoba akTueauum B cet LoRaWAN — ABP u
OTAA. BbibpaTb OOMH M3 CMOCOB0OB MOXHO C MOMOLWbBIO nporpaMmbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lMocne HaaTusi Ha KHOMKY 3anycka, YCTPOMCTBO Cpasy HavMHaeT

paboTaTb B pexmMme « AKTUBHbIN».
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2. Cnoco6 OTAA. lMocne HaxaTms Ha KHOMKY 3amnycka, YCTPOMCTBO OCYLLECTBUT TpW
NOMbITKN MPUCOEAMHEHUS K CeTW B 334aHHOM MNPU HAaCTPOMKE 4YaCTOTHOM nnaHe. [1pu
NONy4YeHUn noaTeepxaeHns akTtmBaumm B cetu LORaWAN, yCTponcTBO nopacT curHan
MHOWMKATOPOM (CBeYeHMe B TeveHne 5 CcekyHa) U nepenaeT B pexmm «AKTUBHbIM». Ecan Bce
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M-BUS-1/ PykoBOACTBO MO aKCMnyaTaumm r’oq Beea

MOMbITKN OKaXyTCd HeyOa4HbIMW, KOHBEPTEP MNPOAOJIKNT HaKOrjleHme nOaHHbIX U 6y,£l,eT
OCyLWEeCTBIATb MOMbITKK MPpNcoeanHeHna K CETK pa3 B 6 yacos.

[NepeBeCTn YCTPOMCTBO M3 «AKTMBHOrO» pexmma B pexum «Cknag» MOXHO npwu
NOMOLLW AJIMTENIbHOIO HaXaTuns Ha KHOMKY 3anycka (6onee 5 cekyHa).

Mepen npucoeanHeHnemM yCTpOMCTBA K CE€TU, y6eauTech B TOM, YTO B CE€Tb
BHeCeHbI ero perucrpaumoHHble paHHble — Device EUI, Application EUI n
Application Key pnsa OTAA, nné6o Device address, Application session key
n Network session key pns ABP

MNOAKNOYEHUME BHELWWHWUX YCTPOWUCTB

VicnonHuTenbHble YCTPOMCTBA MOAKIOYAOTCA K KOHBeEpPTEpPY uvepes Bbixoabl OUT_1 n
OUT_2, koTopble nmetoT T1n «OTKPbLITbIN KONNEKTOPY.

[ J
2 JonycTtumas Harpyska Ha Kaxxabin undposom Bbixog 200 mA

Ins YBEJIMYEHNA Harpy3Knm Ha BbIXO bl yCTpOVICTBa, HEO6X0AMMO MCMOb30BaTb BHELLHEE
pene. Cxema MoakMoYeHms pene npmnBegeHa HMxXe.

+(12...30)B
<

AN

Owopg Ha npamoii Tok 1A u
obpaTtHoe HanpaxeHue He meHee 50 B

PABOTA KOHBEPTEPA B PEXXUME CAMOCTOSATE/IbHOTO OMNMPOCA NMPUBOPOB YYETA

B pexume CaMOCTOATENbHOroO ONpoca KOHBEPTep MEPUOAMYECKM MOCNefoBaTebHO
onpawmBaeT Npubopbl MO MX BTOPWYHbIM adpecam. Agpeca OnpaliMBaeMbiX MNPUOOPOB
3arMmMCbIBalOTCS B KOHBEPTEP C NoMoLLbio Nporpammel «Vega LoRaWAN Configurator». B cnyyae
YCMEeWwHOro onpoca nepefaHHble MNpuMOGOPOM  [aHHble HaKamaMBatoTCa B MaMATH
KOHbuUrypatopa v otnpasnstoTcs B ceTb LORaWAN B COOTBETCTBMM C MepuogoM nepenaym
nokasaHun. lNepuon nepepadym MOXHO 3apatb 1, 6, 12 nam 24 4vaca B nporpamme «Vega
LoRaWAN Configurator» npuv noaknto4eHmnn K KOMMboTEPY.

PeBun3ma N2 10 ot 27.05.2019 I 13



r_'a‘\ Beaa M-BUS-1/ PykoBoACTBO MO 3KCMyaTaumm

PABOTA KOHBEPTEPA B NMPO3PAYHOM PEXWME

Ons  BO3MOXHOCTM  MCMOSb3OBaHMA  KOHBEpPTEPA COBMECTHO C  PasnnyHbIMMU
MPOrpPaMMHbLIMK  KOMMJIEKCAMU  AUCTETYEPU3aLMN NPUOOPOB YyYéTa W MPOMbILLAEHHOrO
060pyAOBaHNS B HEro A00aBE€Ha BO3MOXHOCTb PaboTbl B MPO3PayHOM pexmme. B 3Tom
pexume KOHBepTep paboTaeT Kak MNpPOCTOM KaHan cCBA3n mexay cetbto LoRaWAN u
NOAK/IOYEHHBIM BHELWHUM NpmnbopoM. M-BUS-1 moxeT nonyyaTtb 13 LORaWAN ceTu paHHble
npefHasHavYeHHble A5 BHELHEro yCTPOMCTBA U 6€3 KakoM IM60 06paboTKM nepenaBaTb UX B
nHTepdenc M-BUS. Ecnm BHelwHee yCTPOMCTBO OTBEYaeT Ha 3anpocC, KOHBepTep nepenaér
NOMy4YeHHble AaHHble O6PATHO B CETb, TakXke 6e3 06pabOoTKM, B BUAE OAHOIO UM HECKONbKUX
MakeToB..

Taknm 06pa3oM, B MPO3PAYHOM peXMMe KOHBepTep He GopmMUpyeT 3anpoc U He
obpabaTbiBaeT OTBeT OT npubopa yyéta. O653aHHOCTb COOPMUMPOBATH 3aMPOChl U
aHaNM3MPOBaTb OTBETHI MOJHOCTLIO JIOXUTCS Ha BHELIHEe MpuaoXeHue, paboTatollee ¢ M-
BUS-1 yepes cetb LORaWAN.

Mpu paboTe B MPO3PAYHOM pPEXMME KOHBEPTEP AOMKEH MUTATbCS OT BHELLIHEro
NCTOYHMKA NMUTaHKMS (paboTaTb Kak yCTponcTBO knacca C).

NOAKNTIOYEHWME MO USB

Yctponctso M-BUS-1 HacTpamBaeTcs C nomoulpto nporpammbl «Vega LoRaWAN
Configurator» (cm. pa3gen 4).
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Mepen NepBbiM NOAKMOYEHNEM YCTPOMCTBA K KOMMbIOTEPY HEOOBXOAMMO YCTAaHOBUTH
apaveep onga COM-nopTta stsw-stm32102, KOTopbIM MOXXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe nosSBUTCS OKHO YCTaHOBLLMKA:
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M-BUS-1/ PykoBOACTBO MO 3KCMayaTaumm @ Beaa

A B C O 1

i':_-?}-'u Virtual Com port driver V1.4.0 - InstallShield Wizard |

Welcome to the InstallShield Wizard for
Virtual Com port driver V1.4.0

The InstallShield(R) Wizard will install Virtual Com port driver
W1.4.0 on your computer, To continue, dick Mext,

WARNIMG: This program is protected by copyright law and
international treaties.

= Back Cancel

B 5TOM OKHe Hy»XHO HaxaTb KHOmMky Next, 3atem Install, nocne yero Ha4yHETCH
yCTaHOBKa. [10 OKOHYaHMKM NOSIBUTCS OKHO YCMELIHOro 3aBepLleHnst yCTaHOBKM:

i':_-g Virtual Com port driver V1.4.0 - InstallShield Wizard 5[

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed virtual Com
port driver V1.4.0., Click Finish to exit the wizard.

Cancel |

= Back

o T

Mocne HaxaTuma Finish apaBep roTos K paboTe, - MOXHO MOAKIOYaTb YCTPOMUCTBO NO

USB.

PeBn3na N2 10 ot 27.05.2019
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M-BUS-1/ PykoBoACTBO MO 3KCMyaTaumm

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHdUrypaTop) npeaHasHayeHa
AN HACTPOWMKKM yCcTpomncTea yepes USB.

KoHdurypatop MmeeT OBa pexmma paboTbl — «[IpocTom» mn «3kcnepT». B pexnme
«[MpocTom» [OCTYMHblI TONbKO OCHOBHbIE HACTPOWKMK, B pEXMME «IKCNepT» OCHOBHblE
HaCTPOWMKM, paCLlUMPEHHbIE HACTPOMKM M BO3MOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUTHaNa OT
6a30BbIX CTaHUMNM. [lanee paccMaTpmBaeTCs paboTa NPOrpaMmbl B peXXMMe «KCnepT».

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKMW. [lpu 3anycke
MCNONHSAEMOro damna NosSBASETCS OKHO PaboTbl C MPOrPamMmMON.

g [=[ 3]

Asbik:| Russian ™

&
B E a a liliidoprawm | LoRaHacrpoiiu Lorawan | tfBera cu-11

A B C O N WO T
Pestam:

AaHHbie anA ABP AanHeie ana OTAA ¥NpasneHne KnoHamm

SkenepT - Device address: Device EUT: MSMEHMTE KIHYM

Mogens ycTpocTsa Application session key:

Bera CW-11 - Network session key:

SHUHMDHMTDG Whdoprawma ob ycTpoitcTee

X OTRAUMTLCS Mogens ycTpolicTea:

Bpema ycTpoiicTea (UTC):
Bepoua MO:

Application EUI:

Application key:
WhchopMalma o ceTu

CTaTyc NpUCoSAMHEHMA:

Device address:
TapaHTHIHEIN CHETHMK NaKETOB:

CEPOCMTE KNKOYW K 33B0ACKMM

MpoBepKa NoKpEITHA
KaqecTso curHana:

Bugumbix BC:

A 06HoBMTE NpowwmEky () MpucoeantmTben K ceTh () Mposepra nokpLTHa

BriBOA YCTPORCTEE

Q¥ onyunTs HacTpoiikm

& TIDHMEHUTE HACTPOFN

MeHio cneBa MO3BOJNSET MEPEKIOYATbCS Mexay pexumMamm paboTbl MPOrpamMmbl
«[MpocTom» 1 «2KCcnepT», BblI6BUPaTb MOAENb YCTPOMCTBA, OCYLLECTBAATbH MOAKIOYEHME K
YCTPOWCTBY WM OTKIKOUYNTLCS OT HErO, MNOAyYaTb U MPUMEHSTb HACTPOMKM.

OKHO MNporpamMmmbl COAEPXUT TPU BKIAAKM — MHPOpMaums, HacTponkm LORaWAN u
HACTPOWKM YCTPOMNCTBA.

B npaBOM BEpXHEM YIly HAXOAMUTCS MEHIO BbI6OPa si3blKa.
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M-BUS-1/ PykoBOACTBO MO aKCMnyaTaumm

MNOAKNOYEHUE K YCTPOWUCTBY

%) BE23

A-B C O 5 1OT

Ona nogkntovyeHns K yCTpOVICTBy HEOH6XOAMMO BbIMONAHUTD cnegyrouwme warun:

1. Moakntountb USB-Kabenb K yCTPONCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKy «[MOAKIOUYNTLCS» B MEHIO CNEBA.

I'IporpaMMa aBTOMaTHN4YECKM pPacCrno3HaeT MOAEJb yCTpOVICTBa,
yCTpOl7ICTBa CTaHET HEAKTUBHbIM.

N MeHIlo BblIbOpa

A B C O N ©O T
Pexam:

SKcnepT =
Moaens ycTpoicTes
Bera M-BUS-1
3|-|E'EIN'1I'T"-II ATbCA

K OTKNOHUTECR

(¥ MonyumTe HacTpolikn

o MpumeriTs HacTpoitan

£ Bera LoRaWAN kongurypatop

B E aa Tiliropras | LoRaHzcrpoiia Lorawan | 1) tBeram-aus-1

[laHHele ana ABP QarHelie ana OTAA

Device address: 007F0742  Device EUL:

Application session key: 47000F00353037353037471565677E4A Application EUT:
Network session key: 303747153530373547000F0077375615 Application key:

3530373577375615

4D2D425553203120
7737481500000000773748151250285F

WHdopHawa of yeTpoicTee HdopHaLma o ceth
Monenk ycTpoiHcTEa: Bera M-BUS-1 CTaTyC NPUCORAMHEHMA!
Bpema ycrpoiicTea (UTC): 02.11.2018 09:23:24  Device address:
Bepana MO: VEGA M-BUS-10.21 [EpEHTUIAHEIA CYETYMK NEKETOB:

1}y 06Ho8MTS NpowwBKky

Bolson yoTpaiicTea

It's time to poll M-BUS meters 1541150400
Poll meter ELF-M

Try to poll m-bus meter with address 1569179
Error slave selection, no answer 0xES from selected slave
Send Link check request

Nothing to send, just send empty uplink

Send uplink frame

StartTx on freq: 864,900

txDone

rxStart

rxStop

Tx complete: dr = 0, pawer = 1, uplink counter = 2, num retries = 0, time on air = 1156

Link check answer received. NbGateways = 1, DemodMargin = 12
Recv data: size 0, rssi -116, snr 18, rx window 1, downlink counter 1

() Mpucoean-nTses K ceTi

B ceTu
CAD00138
30

YNPaBNEHUE KNKKYaMn

COPOCHTE KMKDYM K 3ABOACKMM

MpOBEPKaE NOKPEITHA
KauecTeo curHana:

Buammelx BC:

- m} X

Aseic:| Russian ™

MsmeHnTs kiosmn

antllll

() Mposepka nokpsITUA

Ons  cunTbiBaHMS HACTPOEK C YCTPOMCTBA HY)XHO HaxaTb KHOMKY «[lonyy4nTb
HaCTPOMKM», 4O 3TOrO MOMEHTa B MPOrpaMmmMe 6yayT OTO6paxXaTbCs HACTPOMKM MO YMONYAHUIO
AN C NOCNeaHero NoOAKAOYEHHOrO YCTPOMCTBaA.

[Mocne BHecCeHWss HEOOXOAMMBIX WM3MEHEHUM B HACTPOMKMK, CNedyeT HaXaTb KHOMKY
HAaCTPOMKM» W TOJIbKO TMOTOM OTK/KOYaTbCS
«OTKNOUUTBLCAY.

«[MprMeHUTb

PeBun3ma N2 10 ot 27.05.2019
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@ Beaa M-BUS-1/ PykoBoACTBO MO 3KCMyaTaumm
u A B C O N0 1©OT

BKTAOKA «MHOOPMALUNA»

Bknagka «VHPopmMauma» oTobparkaeT MHPOpMauMio 06 YyCTPOMCTBE, ero Tekyllee
COCTOSIHME, a TaKXe AaHHble, Heo6XxoaMMble ANna perncTpaumnm yctpomnctesa B LORaWAN ceTw.

lilaHdoprans LP:RaHav:rpoﬁm LoRawW AN “TBera M-BUS-1 fAsbik:| Russian ¥
JanHeie ana ABP OaHHeie ana OTAA YMpasneHHe KnkoYam3
Device address: 007F0742  Dewice EUL: 3530373577375615 MSMEHWTE KIHOUM
Application session key: 47000F00353037353037471565677E4A Application EUL: 402D425553203120 5
C
Network session key:  303747153530373547000F0077375615  Application key: 7737431500000000773748 15125028 5F BESHELL AR L s
Wrdopmals of ycTpoiicTee WHhopMaLMA 0 CETH MpoBEpKa NOKPEITHA
Mopene yCTpoRcTEa: Bera M-BUS-1 CTaTyc NPHMCoeAMHEHMA: B ceti Ka4ecTEo cMrHana: IlDUI]
Bpema ycTpoicTsa (UTC): 02,11,2018 09:23:24  Device address: CADDO13B
Bepowa MNO: VEGA M-BUS-10.21 TapaHTMIAHEIIN CHET UMK NaKeTos! 30 Buawmei 6C: 1
}06HOBMTS MpowwEKy () MprCcoBAMHNTEEA K CETH () Nposepka nokpbITHA
BriBOA YCTPOIMCTES
It's time to poll M-BUS meters 1541150400
Poll meter ELF-M
Try to poll m-bus meter with address 1569179
Error slave selection, no answer 0xE5 from selected slave
Send Link chedk request
Mothing to send, just send empty uplink
Send uplink frame
StartTx on fregq: 864,900
txDone
rxStart
rxStop
Tx complete: dr = 0, power = 1, uplink counter = 2, num retries = 0, time on air = 1156
Link check answer received. NbGateways = 1, DemodMargin = 12
Recv data: size 0, rssi -116, snr 18, rx window 1, downlink counter 1
DaHHble ans ABP — oTO6pa)aloTCs [OaHHble, HeobxoAuMble Oas perncrpaumm

ycTpomncTea B ceT LoORaWAN B pexunme aktmeaumm ABP (Activation By Personalization).

HDaHuble ana OTAA - oTO6paxatoTCs [aHHble, HeobxoAuMble 0N perncrpauum
ycTpomncTea B cet LORaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

YnpaBneHue knto4amu (He oTobparkaeTcs B pexxmme «[1poCcTomn») — NO3BOASET U3MEHNTb
3aBOACKME KJIKOUM A1 perncTpaumm yCTpONCTBa B CETU, a TaKKe COPOCUTL KoUK 06paTHO K
3aBOACKMM HACTPOMKAM.

NHpopmaumna 06 yCTponcTBe — KOHOUIrypaTOp CUYMTbIBAET MHPOPMALMIO O MOAENM
YCTPOWCTBA, €ro TnMpoOLWWMBKE W ABTOMATUYECKM KOPPEKTUPYEeT BpemMs YCTPOWCTBA Mpwu
NOLK/TIOYEHUN K HEMY.

O6HOBUTb MPOLWIMBKY — MNO3BONASET Bbi6paTb daln MPOWMBKM C XECTKOro AMckKa
KOMMblOTEPA W OCYLECTBUTb €ro 3arpysky B YCTPOMCTBO. [lo 3aBeplUeHMM 3arpysku
YCTPOWCTBO OTK/IKOUYNTCS OT KOHOUIrypaTOpa aBTOMATUYECKM. AKTYanbHYIO BEPCUIO MPOLLMBKM
YyCTPOWCTBA MOXHO CKayaTb C CalTa iotvega.com.

DJBHOENEHWE NPOLLKMEKN
Mepeazqa NPoWWEKH, .,

1%0 Ok,
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MHdopmauma o ceTu — nokasbiBaeT, MOLKMOYEHO NN YCTPOUCTBO K ceTn LORaWAN wu

ero aapec.

MpucoeanHUTLCA K ceTu — BbiNonHAeT npucoeanHenme K cetm LoRaWAN BblibpaHHbIM
paHee cnocobom ABP mnm OTAA. Ecnm yCTpOMCTBO yKe MOAKIOYEHO K CeTU, MPOU3ONAET

nepenoaxkntovYeHne.

NMpoBepka NOKpbITUS (He OTOb6parkaeTcs B pexmme «[1poOCTOM») — MpU HaaTuu,
ycTponcTtBo oTnpasnsgeT B LORaWAN ceTb cneumanbHbi CUrHaN, B OTBET Ha KOTOPbLIN CeETb
COObLAET eMY KOMYECTBO 6A30BbIX CTAHLUMI, MPUHSBLUMX AAHHbIM CUTHAN M KAYeCTBO CUTHana.
[laHHas KHOMKa paboTaeT TOMbKO KOrAa yCTPOMCTBO NPUCOEANHEHO K CETH.

MpoBEpKE NOKPEITIA
KauecTED CMrHana:

BruamMblx BC:

() MpoBepka NokpeTHA

2

BoiBOog ycTponcTBa (He oOTO6paxaeTca B pexume «[1pocTom»)
COCTOSIHUS YCTPOWCTBA, BCE COObITUS B PeasibHOM BPEMEHM BbIBOAATCS Ha SKPaH.

PeBun3ma N2 10 ot 27.05.2019
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@ Beaa M-BUS-1/ PykoBoACTBO MO 3KCMyaTaumm

A°B C O N WO T

BKNALKA «<HACTPOMKM LORAWAN»

Bknagka «HacTtpomkn LoRaWAN» no3sonseTr BbIMNOAHUTL HACTPOWKY  Pas3INYHbIX
napamMmeTpoB ceTu LoRa.

I||.I—1Hd)opnaumq L:D:'_RaHacrpoﬁm LoRaWAN T“'Bera M-BUS-1 Asbik: Russian =

YacToTHeIA NnaH: RUB&3 v WNzmeHnuTh

Criocof aKTUBALMK B CETH: OTAA =
3anpalwMEaTL NOATEEMKAEH1E: Bes noATEEpH#AEHWA =
ABTOMaTHYECKDE YIPABNEHHE CKOPOCTHIO! Brn =4
OTKPLIBATE NEPEOE MPMEMHOE OKHO YEpes: 1cexkyHaa =
Sagep#rka 1 Ha NoATEEPHAEHWE NPMCOEAMHEHWMA K CETH: 5 cekyHa =
KonMyecTEo NepenoBTopos NaKeTa: 1pas =4
MowWHOCT NepeaaTyMKa: 14 dBm =

CKOpOCTE NepeaaqH: DRO SF12 BW125 =

YacTOTHbIN NNaH — NO3BOJISET Bbl6paTb OANH M3 YACTOTHbIX MIAHOB, MMEKOLLMXCS Ha
YCTPONCTBE WM 33a[4aTb /IPOMU3BOJIbHBLIV YaCTOTHbLIN MaaH. [1pOn3BONbHbIM YaCTOTHbIM MaH
®OYHKLMOHMPYET Ha 6a3e YaCcTOTHOro nnaHa EU-868.

RU_863

MpoKMsE0NEHBIA

KonBepTep M-BUS-1 nogaep>xmBaeT cnenyowme 4aCTOTHbIE MaHbI:

YacToTHbIN nnaH? KaHan YacToTa Moaynsums
1 868.1 MultiSF 125 kHz
EU-868 2 868.3 Mult?SF 125 kHz
3 868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
1 868.9 MultiSF 125 kHz
RU-868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz
[Mpown3BonbHbLIN 3a0aéTcsa BpyUHYyHo

B yacToTHbIX nnaHax EU_868 n RU_868 no ymonyaHuto akTMBHbI TOMbKO T€ KaHasbl, Ha
KOTOPbIX YCTPOMCTBO OTMPABASET 3amnpoCbl Ha npucoeamHeHne K ceTu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpble YCTPOMUCTBO AO/HKHO WMCMNONb30BaTb MOryT ObiTb NepenaHbl
ceteBbiIM LORaWAN cepBepoM BO BpeMs npoLesypbl MPUCOEeANHEHUS YCTPONCTBA K CETU.

1Mo ymMon4yaHWio yCTPONCTBO MNOALEPKMBAET [Ba YaCTOTHbIX MaHa 1N MPOWU3BOJbHbIN, OIHAKO BO3MOXHa
NOCTaBKa NPOLLMBOK NOA4 APYTMe YaCTOTHbIE MiaHbl Mo 3akas: IN865, AS923, AU915, KR920, US915, KZ865
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Mpn Bbi6GOpe B nose «YacTOTHbIM MaaH» 3HavyeHUs «[1pOM3BONBbHLINY HEOOXOAMMO
BPYUHYIO MPOMNMCaTb YaCcTOTbl, KOTOPbIE YCTPONCTBO 6yAeT NCMONb30BaTb. [ 3TOro HY»XHO
HaXaTb KHOMKY «/3MeHNTb», MOSBNUTCA OKHO PeAaKTUPOBAHUS YaCTOT KaHaNOB:

MponzecnEHEBIR YACTOTHEIR MAaH
YacToTa join kanana 1 (M) |D| YacToTa kaHana 9 () ]
YacToTa join kaHana 2 () ] YacToTa kaHana 10 (M) ]
YacToTa join kaHana 3 (M) i] YacToTa kanana 11 (M) i
YacToTa kaHana 4 (M) ] YacToTa kanana 12 (M) ]
YacToTa kaHana 5 (M) ] YacToTa kaHana 13 (M) ]
YacToTa kanana & (w) ] YacToTa kanana 14 (M) ]
YacToTa kaHana 7 (M) ] YacToTa kaHana 15 (M) ]
YacToTa kaHana 3 (M) ] YacToTa kanana 16 (M) ]
YacToTa BTOpOro NPMEeMHOrD OKHa 0 CKoOpoCTe BTOpOra NpMeMHoro okHa | DRO =
| ok |

JaHHbIM YaCTOTHbIM NaH NO3BOASET 3a4aTh A0 16 KaHaNOB, a TakXe YaCTOTYy M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MepBble Tpu KaHana n BTOpOE MNPUEMHOE OKHO Heo6XxoAMMo
HacTpouTb B 06s3aTe/IbHOM MNOpPSAAKE, WHa4Ye NPOMU3BOJIbHbIN
YaCTOTHbIN NJaH 6yAeT cCYMTaTbCS NYCTbIM

Cnoco6 akTuBaumKM B CeTU — BbIBOp criocoba akTmeaLmm ABP nnmn OTAA.

Crnocoh aKTHMBALMK B CETH: OTAA
ABP

3anpalunBaTbh NOATBEPXKAEHME — MPU BbIGOPE OTMPABKU MakeTa C NOATBEPKAEHUEM,
YCTPOWMCTBO 6yAeT NOBTOPATb OTMNPABKY MakeTa O TeX NMop, NOKa He MOAYYNT NOATBEPKAEHME
OT cepBepa, MMHB0 MoKa He 3aKOHYMTCS «KonmyecTBO NepenoBTOPOB NakeTa» (CM. ganee).

Mpun Bbi6Ope OoTNpaBKU NaKeTa 6€3 NoATBEepPXXAEHUS, MOAEM He 6yaeT
3HaTb, AOCTaB/IeH NAKeT WK HeT

JanpalKMBEaTe NoOATEEHMASHHE: C noaTEEpHAEHHEM ‘

Bes noaTEEMMASHWA

ABTOMaTM4yeckoe ynpasneHue ckopocTbio (ADR) — paHHag onums akTUBUMPYET B
YCTPOWCTBE aNrOPUTM aBTOMATUYECKOro YrMpPaB/IEHUS CKOPOCTbIO nepefadm AaHHbIX CO
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A°B C O N WO T

CTOPOHbI ceTeBoro cepsepa LoRaWAN. Yem Bbile Ka4eCTBO NMPUHMMAEMOrO CETbIO CUIHanNa,
TeM BbllLE CKOPOCTb 6YAET YCTAaHABAMBATLCSA HA YCTPOMCTBE. JJaHHYIO OMNuMIO pEKOMEHAYEeTCS
BKJIIOYATb TOJIbKO Ha CTaLMOHAPHO YCTAHOBNEHHbIX YCTPOWCTBAX.

ABTOMaTHYECKOE YNPSBNEHWE CKOPOCTEHD !
Bbikn

OTKpbIBaTb NepBoOe NPUEMHOE OKHO Yepes (He OTo6paXaeTcs B pexmme «[1pocTomn») —
3a43€T Bpems, Yyepes KOTOPOe YCTPOMCTBO OTKPOET NepBoe NPUEMHOE OKHO NOoC/e nepeaaym
oyepeaHoOro naketa. Bropoe nprémHoe OKHO Bceraa OTKpbiBaeTCs Yyepes 1 cekyHAy nocne
nepBoro.

1cekyHaa
2 CEeKyHARI
3 CeKyHAkI
4 CceKyHAakl
5 cekyHa

CTKPLIBETEL NEPEOE MPMEMHOE OKHO YEpPEe3:
7 cekyHA

8 CceKyHa

9 CceKyHA

10 cexyHAa
11 cekyHA
12 cekyHAa
13 cekyHAa
14 cekyHA
15 cexyHA

3agepkka 1 Ha noaTBepXXAeHME NPUCOeANHEHUS K CeTU (He OTOBPaXKAETCs B pexXmme
«[MpocTom») — 3a0aé€T BpeMs, Yepe3 KOTOpOe YCTPONCTBO OTKPOET NepBOe NPUEMHOE OKHO
ANg NosyYyeHus NMOATBeEPXAeHUs npucoeamHeHuns Kk ceth LoRaWAN npu paboTte B pexume
npucoenuHenns OTAA. BTopoe OKHO BCerfa OTKpbIBaeTCs Yyepes 1 cekyHAy nocne nepBoro.
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1 cexyHaa
2 CEKyHARI
3 CEKYHAbI
4 cexyHAbI
5 cekyHa

O CeKyHA

7 cexyHA

3anep#ka 1Ha NoATEEPHOEHWE NPMCDEAMHEHKA K CETH:
9 CceKkyHa

10 cekyHA
11 cekyHA
12 cexyHa
13 cekyHA
14 cekyHA

15 cekyHA

KonnuecTBo nepenoBTOPOB nakeTa (He oTobpaxaeTcs B pexmnme «l1pocTtom») — ecnm
dYHKLUMS «3anpalumBaTb NOATBEPXKAEHNE» OTK/OYEHA, YCTPONCTBO NPOCTO 6yAeT OTNPaBAsAThb
KaXAblM MaKeT CTOJIbKO pa3, CKOJIbKO YKa3aHO B OaHHOW HacTpomke. Ecnm «3anpalumBaTb
NOATBEPXAEHME» BKIKOYEHO, YCTPOWCTBO 6ydeT OTNPaBNAdTb MakKeTbl MOKa He MNonyyuT
NOATBEPXAEHME WM MOKa HE OTNPaBUT CTONBbKO MAKETOB, CKOJIbKO YKa3aHO B AaHHOW
HaCTpOWKe.

1pas
2 paza
Jpaza
4 paza
5 pas
o pas
7 pas
K.onM4ecTBO NEpENoETOPOE NakeTa:
9 pas
10 pas
11 paz
12 paz
13 paz
14 paz

15 pas

MowHocCTb nepepatTumka (He oTobpaxaeTcsa B pexmme «[pocTom») — perynmpyeTcs
MOLLHOCTb nepefaTyMka YCTPOWCTBa Mnpu OTnpaBke naketoB B ceTb LORaWAN. [laHHas
HACTPOWMKa MOXET ObITb M3MEHEHA CETLIO.
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MowWHOCTE NepedaTYHES:

M-BUS-1/ PykoBoACTBO MO 3KCMyaTaumm

2 dBm
5 dBm
& dBm

14 dBm
20 dBm

11dBm

CkopocTb nepepaum (He oOTObGpaxaeTcs B pexmme «[lpocTom») — perynmpyeTcs
CKOPOCTb Mepenayun, Ha KOTOpPOW YCTPOMCTBO 6yaeT nepefaBaTb nakeTbl B ceTb LORaWAN.
JlaHHas CKOPOCTb MOXET ObITb M3MEHEHA CETbIO, €CNn BKIoYeH anroputm ADR.

CKOpOCTE MEpenaqM:

24

DRO SF12BW125
DR15F11BW125
DRZ SF10BW125

DR4 5F3 BW 125
DRS SF7 BW 125

DR3 5F9 BW 125
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BKNAOKA «BETA M-BUS-1»

Bknagka «Bera M-BUS-1» conep>XmMT HaCTPOMKM MNOAKIIOHYEHHOIO YCTPOMCTBA.

Ill.HHdJDDNaLLMﬂ L_c:RaHatrpoﬁm LoRaWanN “TBera M-BUS-1 Asbik:| Russian =

Texylulee cocToORHKME

TemnepaTypa: 25
3apan baTapew: u]
Knacc ycTpolictea: Knacc A

HacTpoiin M-BUS

CropocTb: 2400 -
TalMayT OTBETa BHEWHEr0 YCTPONCTES: 100ms -

Tun noaknoM4eHHoro yorpoictea M-BUS: Tennoc4eTymnk Tennosoaomep ELF-M -

Apnpec M-BUS ycTpoiicTea 1t 1569179
Anpec M-BUS ycTpoiicTea 2 1]
Apnpec M-BUS ycTpoiicTea 3: 1]
Anpec M-BUS ycTpoiicTea 4 1]
Apnpec M-BUS ycTpoiicTea 5: 1]

Anpec M-BUS ycTpoiicTea 6! 1]
Apnpec M-BUS ycTpoiicTea 7: 1]
Apnpec M-BUS ycTpoiicTea 8: 1]
Anpec M-BUS ycTpoiicTea 9: 1]

Anpec M-BUS ycTpoiicTea 10: 0

HacTpoiiki Nepeaaqmn NoKasaHui

Mepuon Nepenaqn AaHHLIX: luac b

Mepuoa chopa aaHHsIx: 5 MUHYT b

Yacosoi noac: UTC+00:00 v
KomMaHae!

OMpocTE MOAKMHKIYEHHSEIE MpMBapE!

Tekyuiee COCTOSHNE — OTOOPaXKaET TeKyLLMEe NapaMeTpbl YCTPONCTBA — BHYTPEHHIOW
TemnepaTypy YCTPOWCTBA, 3apsif 6aTapen 1 Knacc yCTPOMNCTBA.

Hactpoikn M-BUS — no3BonsieT BbINOJHUTb HAaCTPOMKKN MHTepdenca M-BUS, a Takxe
yKa3aTb MoAefnb M 3a4aTb aApeca MOAKMOYEHHbIX K KOHBEpPTEPY MpMOGOPOB yyeTa. Agpeca
33[al0TCS TONIBKO B CiyyYae pabOTbl KOHBEPTEPA B PEXMME CaMOCTOSATENbHOroO OMNpoca
npu6opoB y4yeTa. Mpn paboTe B NMPO3pavyHOM pexmnmMme 3afaHne aapecoB He TpebyeTcs. [Mpwu
onpoce MOAK/MOYEHHbIX NpPMbopoB yyeTa M-BUS-1 umcnonb3yeT BTOpUYHble agpeca. Kak
NpPaBuMIO BTOPUYHbBIM aapec COBMAAAET C CEPUNHBIM HOMEPOM NMpubopa yveTa.

HacTponkn nepepayn nokKasaHUM — rpynna napamMeTpoB, KOTOPble MO3BOASIOT
NPOM3BECTU HACTPOWKY MepuoOLOB COOpa U mepenayn NoKasaHuM, M 4acoBOro Mnosica, no
KOTOPOMY 6yAyT HACTPOEHbl BHYTPEHHME 4Yacbl KOHBepTepa. [1oKa3aHWsg CYMTbIBAKOTCH C
nogkntodeHHoro yctponctea B 00.00 no BHYTPEHHUM YacaM YCTPOWCTBA, €CNu 3a4aH NePUOL
cbopa AaHHbIx 24 vaca, B 00.00 n B 12.00, ecnn nepuos 12 yacos 1 Tak ganee. Bce nokasaHus
XPaHATCA B MaMaTM YCTPOMCTBA AO Clefylowero ceaHca casu. lNepuon nepenadm OaHHbIX
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MOXeT HacTpamBaTbCsa OT 1 no 24 yacos. [Nepenaya AaHHbIX OCYLLECTBASETCS B C/yYalHbIN
MOMEHT BpPEMEHU BHYTPWU BbIGPaHHOTrO nepuoda. [lpn MHULMMPOBAHWM CEaHCa CBSA3M
YCTPOMUCTBO HaYMHAET OTMPAaBMATb MaKeTbl C MOKA3aHUAMU, Ha4YMHaAA C CaMOro paHHero. [1pu
BbIK/IIOYEHHOM MapameTpe «3anpallnBaTb MOATBEPXKAEHMEY», YCTPOUCTBO OTMNPABAsSeT B CeTb
BCE€ HAKOMIEHHbIE MaKeTbl MO MOPSAKY C CaMOro paHHero Ao CaMoro MnoC/enHEro,
OCBOOOXAas, TakMM O6pas3oM, ouvepedb OTMPaBKM MakeToB B namMaTtu. Ecnm napametp
«3anpalwmBaTb MOATBEPXAEHME» BKJIIOYEH, TO KOHBEpTep OyAEeT OTNPaBfATb ClEAYIOLNM
MaKeT TONbKO MOCNe MONyYeHUd MOATBEPXAEHWA O AOCTaBKe npeablaywero. Ecnm takoe
NOATBEPXKAEHNE HE MONYYEHO MOCNE BbIMOJHEHUS YKA3aHHOTO B HAaCTPOWMKaX KOMMYECTBa
NepenoBTOPOB MakeTa, yCTPONCTBO 3aBEPLUAET CeaHC CBA3M 4O CeAYIOLEro rno pacnmcaHuio.
[Mpn 3TOM YCTPONCTBO MPOAO/MKAET COBMPATb AaHHbIE COrNAacHO NepuoLy Co6opa AaHHbIX U
3anucbiBaTh B MaMaTb. HenepeaaHHble MakeTbl OCTAOTCH B MaMATV YCTPOMUCTBA A0 CNefyoLero
ceaHca CBS3W.

KomaHgabl — no3BongeT nepefaTb KOMaHAY Ha KoHBepTep «OnpoCuTbh MOAKIKOYEHHbIE
npubopbl». [locne HaxaTns Ha KHOMKY KOHBEPTEP OMPOCUT BCE MOAKKOYEHHbIE MPU6OPDI
yyeTa 1 cpa3y nepenacT 3TW faHHble B ceTb LORaWAN.

26 Pesuana N2 10 ot 27.05.2019



M-BUS-1/ PykoBOACTBO MO aKCMnyaTaumm @ Beea

A-B C O 5 1OT

B maHHOM pa3gene onmMcaH MpPOTOKON O6bMeHa AaHHbiMM Bera MBUS-1 c ceTtblo
LoRaWAN.

B nonsx, cocrosiuux U3 HECKOJIbKUX 6alT, MCnoJsb3yeTcs MNopsSAoK
cnepoBaHusi little endian

KOHBEPTEP M-BUS-1 NMEPEOAET MAKETbI CNEAYIOLWWUX TUMOB

1. TMakeT c NoKasaHMsAMK TeNIOCHETYMKA, nepenaceTcsd perysapHo, nmbo no 3anpocy

Pasmep B 6amTax OnucaHue nons Tvn

1 6anT Twn nakeTa (AN9 AaHHOro nakeTa == 1) uint8

1 6anT 3apsag 6aTapeu, % uint8

1 6ant 3HayYeHnsa OCHOBHbIX HACTPOEK KOHBEPTEPA (bUTOBOE uint8
none)

4 6anTa CepumHbIn HOMep npubopa yveTa uint32

4 6anTa BpeMsi CHATUA NoKa3aHuK, NepefaBaeMbix B JAHHOM uint32
nakete (unixtime UTC), no BHYTpPeHHNM YacaM KOHBepTepa

4 6anTa KonunyecTtBo noTpebieHHon TennoBomn aHeprun, Wh uint32

4 6anTa CyMMapHbI O6BEM TEMNOHOCUTENS, NI uint32

4 6anTa Bpems HapaboTku, y uint32

2 banTa Tekywas TeMnepaTtypa B NofatollemMm TpybonpoBoae uintle
°C*100

2 banTa TekyLas TemnepaTypa B o6paTHOM Tpybonposoge °C*100  uintl6

2 banTa Tekywmin pacxopn tennoHocutens, I/h uintl6

KoHBepTep comepXuT B cebe BCTPOEHHbIE Yacbl C KaleHdapeMm, BpeMsi U AaTa Ha
KOTOPbIX 3a4aeTCH NPV NPOM3BOACTBE, @ TAKXKE MPU KaXXAOM KOHOUTYPUPOBAHUM YCTPONCTBA
yepes nHtepdpenc USB. lNpwn peryngapHomn nepefaye naketa MCNONb3yoTCsS AaHHbIE, CHATbIE Ha
ONKANLLMIA MOMEHT BPEMEHW, KPATHbIN 3aaHHOMY B HAaCTPOMKaX MHTepBaay nepenayn:

o [Ing nHTepBana 1 yac: nepefatoTCs NOKa3aHWs Ha Havyano TeKyLLero 4Yaca;

o [1na nHTEpBana 6 4acoB: nepenatoTcs nokasaHumsa Ha 00:00, 06:00, 12:00, 18:00;
o [1ns nHTepBana 12 yacos: nepefatoTcs nokalanus Ha 00:00, 12:00;

o [1ng nHTepBana 24 4aca: nepepatotcs nokasaHus Ha 00:00 TekyLmx CyTOK.

I_lpl/l nepenade rnakeTa rno 3anpocy NCnob3yroTCAa JaHHbIE, CHATbIE B MOMEHT MOJNyYEHWNA
3arnpoca.

MakeT JaHHOro TWna nepenaeTcs AN KaKAOro M3 MOAKMOYEHHBIX MPUBOPOB y4yeTa
oTaenbHo. Hanpumep, ecnm K KOHBepTepY MOAKMOYEHO 5 NPUOOPOB yyeTa, Npu ovepenHOM
BbIXOZE Ha CBsA3b 6yAeT nepefaHo 5 nakeTos.
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PacwmndpoBka 6MTOBOIO NoNAs «3Ha4Ye€HUSE OCHOBHbIX HACTPOEK»

BuTbl OnucaHune nong

0 éut Tun aktmeaumm O - OTAA, 1 — ABP

16ut 3anpoc noaTeepxaeHus naketoB 0 — BbiktOYeH, 1 — BKIKOYEH
2,3 61T [Mepunopg BbIXOA4a Ha CBA3b:

|2==0|3==0| - 1 vac
|2==1|3==0| - 6 yacos
|2==0|3==1| - 12 yacos
|2==1|3==1| - 24 vaca

4 6uT Twn BxoAa - OXpaHHbIN (419 AAHHOro yCTponcTea = 1)
56ut Twn BxoAa - OXpaHHbIN (419 AAHHOro yCTponcTea = 1)
6 6uT pe3eps (Bceraa 0O)
7 6uT pe3eps (Bceraa 0O)

2. [akeT C AaHHbIMW OT BHELWHEro YCTPOMCTBA, MOMyYeHHbIMM MO MHTepdency M-BUS
(Mpo3payHbIv peXrm paboTbl)

Pa3mep B 6amTax OnucaHuve nons

1 6anT Tun nakeTa, oas AaHHOrO NakeTa ==

2 banTa O6LWMI pasMep NOJTyYeHHbIX Yepes MHTepdenc AaHHbIX
1 6ant Pa3mep AaHHbIX B JAHHOM MNakeTe

1 6anT [MopsaKOBbIM HOMEP MakeTa

1 6anTt Bcero nakeTos

MaccuB LaHHble

TexHonorms nepepavn OaHHbiX LORa HaknagbiBaeT OrpaHUMYEHUss Ha MaKCUMaslbHbIN
pa3mMep nakeTa, B 3aBUCMMOCTU OT CKOPOCTU, Ha KOTOPOW nepenaeTcs aHHbIM rnakeT. B cnydvae
€CNV AaHHble, MONYYEHHbIE Yepe3 BHELHNM MHTepdeNC, He MOryT 6bITb NepeaaHbl B OAHOM
rnakeTe, OHM Pa3bMBAOTCA Ha HECKOJIbKO MAaKETOB, KOTOpPbIE NepenatoTCs NoCcnefoBaTeNbHO.

3. NakeT ¢ VIHCI)OpMaLI,I/IeIZ O BHEWHEM TNTaHWKN, TMNepefaceTca rnpn noAKIOHYEHUN U
OTKNKOYEHUN BHELLUHETO NMNTaHMA

Pa3mep B 6anTax OnucaHue nons

1 6anTt Twn nakeTa, 4N9 JAHHOrO MakeTa ==

1 6anTt 3apag 6atapeu, %

1 6ant 3HayYeHnsa OCHOBHbIX HACTPOEK (bUTOBOE None)

1 6anT CocTtogHue nuTtanusa (0 — oTkao4YeHo, 1 - NoaKNYEHO)

28 Pesuana N2 10 ot 27.05.2019



M-BUS-1/ PykoBOACTBO MO aKCMnyaTaumm

()]
)

BE2a

A-B C O 5 1OT

4. [NakeT «TpeBora», NepefaeTcs nNpu 3aMblKaHUM OLHOIO U3 OXPaHHbIX BXO4OB

Pa3mep B 6a1Tax

OnwvcaHue nong

1 6anT Tun nakeTa (419 4AHHOrO NakeTa ==

1 6anT 3apsig 6atapeu, %

1 6anT 3Ha4yeHMa OCHOBHbIX HACTPOEK KOHBepTepa (buToBOE None)

1 6ant Homep BxoAa, Ha KOTOPOM 3aPUKCUpPOBaHa «TpeBora» (1 nnn 2)
1 6ant CoctosiHme Bxoaa 1 («0» - pa3oMKHyT, «1» - 3aMKHyT)

1 6ant CocTosiHne Bxoaa 2 («0» - pa3oMKHyT, «1» - 3aMKHYT)

5. MakeT ¢ nHPopMaLmen o6 N3IMeHeHNn CoCTosiHKS Bbixogos OUT_1 nnn OUT_2

Pa3mep B 6anTax

OnwvcaHue nong

1 6anT Twn nakeTa (ANS 4AHHOrO NakeTa ==

1 6anT 3apsin 6atapeu, %

1 6anT 3HayeHMa OCHOBHbIX HACTPOEK KOHBepTepa (buToBOE None)

1 6anT Homep Bbixoaa, Ha KOTOPOM 3adUKCUPOBAHO M3MeHeHMe (1 nnn 2)
1 6anT CocTtosHue Bbixoaa («O» - BbIK/IOYEH, «1» - BKJIIOYEH)

6. lMakeT C 3aNpOCOM KOPPEKTUPOBKN BpeMeHun (Nnepenaétcsa pa3 B 7 aHen Ha LoRaWAN

nopt 4)

Pa3mep B 6anTax

OnwvcaHue nonsa

1 6anTt

Tun nakeTa (o9 JaHHOTO NakeTa == 255)

4 6anT

Bpems kOHBepTepa B unixtime

7. TlakeT c HacTpownkamMmu - nepepaetcsd yctponctsomMm Ha LoRaWAN nopT 3

Pasmep B 6aiitax  OnucaHue nons Twvn

1 6ant Twn nakeTa, 419 JAHHOMO MNakeTa ==

2 6anT ID napameTtpa uintl6
1 6ant IJnvHa gaHHbIX (len) uint8
len 6anT 3HavyeHMe napameTpa . =mmes
2 6anT ID napameTtpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anT 3HavyeHMe napameTpa =mmes
2 6anT ID napameTpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anT 3HayeHune mapameTpa o mmmes
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KOHBEPTEP M-BUS-1 MPUHWMMAET NMAKETbI CNEAYIOWNUX TUTMOB

1. TlakeT C KOPPEKTUPOBKOM BpeMeHM — nepepaeTcs npunoxeHmem Ha LoRaWAN nopt 4

Pa3mep B 6amnTax OnucaHuve nons
1 6anTt Twn nakeTa, ona AaHHOro nakerta == 255
8 6anT BennumHa B cekyHAax, Ha KOTOPYIO HY>XHO CKOPPEKTUPOBaTb

Bpems. MOXeT 6bITb MOIOXUTENBHOW UM OTpULATENbHOM

2. 3anNpocC TeKYLLMX MOKa3aHNM

Pa3mep B 6amnTax OnucaHuve nons

1 6anT Twn nakeTa, 4Ng 4AHHOrO nakeTa ==

1 6anT Twn 3anpoca («0» - oNpOCUTb BCE MOAKIOYEHHbIE CHETUMKM, «1»
- ONPOCUTb CYETYMK NO CEPUNHOMY HOMEPY)

4 6anTa CepumnHbIN HOMEpP CYETYMKA

Mpn NONyyYeHUM AAHHOrO MakeTa KOHBEPTEP COBEPLUMT BHEOYEPEAHOM OMpOC BCEX
NOAK/IOYEHHbIX MPM60opoB y4yeTa (Tvn 3anpoca=0) M noovyepenHO MepedacT MakeTbl C
TEKYLWMMM MOKA3aHUIMM AN KaXOOro M3 HUX, MO0 OMPOCUT TONbKO OAMH MpUBOp Mo
cepunHomy HoMepy (Tun 3anpoca=1).

3. KomaHaa BktOYEHUS BbIXO4a

Pasmep B 6amTax OnucaHuve nong

1 6anT Tun nakeTa, AN AaHHOrO NakeTa ==

1 6anT Homep Bbixoda (1 - 2)

1 6anT Bpemsa B cekyHaax (1 - 255), Ha KOTOpPOE HY>XHO 3aMKHYTb BbIXOZ,

(O — 3aMKHyTb HaBcerga)

4. PaboTa KOHBepTepa B MPO3PaYHOM peXmnme

Pasmep B 6amTax OnucaHuve nong
1 6anT Twvn nakeTa, o9 JaHHOro nakeTa ==
MacCCUuB JaHHble

[Mpu nonyvyeHunn gaHHoro naketa M-BUS-1 nepepacTt conepkalimecss B HEM OaHHbIE B
nHTepdenc M-BUS (B 3aBMCMMOCTM OT mogenu). B cnyvae, ecnu BHelHee yCTPOWCTBO,
MOAKMIOYEHHOE MO MHTepdency, OTBETUT B TEYEeHMEe 3ahaHHOro B HacTpoMkax M-BUS-1
TaMayTa, OTBeT byaeT nepenaH B ceTb LORaWAN B BMae 0OHOro MamMm HECKONbKUX MaKeTOB
Tmna 3.

Mpun mncnonb3oBaHUM KOMaHpA, BKJIOYEHUS/BbIK/IIOYEHUS BbIXOAOB U MNpu
pab6oTe B NpO3payHOM pexmmMme KOHBEpPTEP AOMKEH paboTaTb OT BHELLUHErO
MCTOYHMKA NnTaHus (paboTaTb Kak ycTpouncTBo Knacca C)

TexHonormsa nepepavm faHHbiX LORa HaknagbiBaeT OrpaHMYeHUss Ha MaKCUMaslbHbIN
pa3Mep rnakeTa B 3aBUCUMMOCTWM OT CKOPOCTU, Ha KOTOPOW rnepenaeTcs naket. B CBA3M € 3TUM
pasMep nakeTa, OTMNPaBASEMOro Ha YCTPOWCTBO, He AO/MKeH npeBbiwaTb 51 6ant. Ecnum
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TpebyeTca OTNPaBUTb MakeT 60MblIEro pasmMepa, BHELWIHee TMPUIOXKEHME  AOJIKHO
YyOOCTOBEPUTHLCS Y CETEBOrO CEepBEpa B TOM, YTO TeKyLlas CKOPOCTb, Ha KOTOPOM paboTaeT
YyCTPOWMCTBO, NO3BONISET OTMPAaBAATb NaKeTbl 60/bLUErO pa3mepa. B Tabanue HUxe nprBeaeHbl

MaKCMMaJlbHblE€ pa3Mepbl NaKeTa A4S Pa3/IMYHbIX CKOpOCTeIZ.

CKopocCTb ®akTop pacnpocTpaHeHus MakcunManbHbI pa3mMep nakeTa
DRO SF12 51 6anT

DR1 SF11 51 6anT

DR2 SF10 51 6anT

DR3 SF9 115 6anT

DR4 SF8 222 6anT

DR5 SF7 222 6anT

5. KomaHaa BbIKJtOYEHWS BbiXOaa

Pa3mep B 6amTax OnucaHuve nons
1 6anT Tun nakeTa, ANg OAaHHOrO NnakeTa ==
1 6anT Homep Bbixoaa (1 - 2)

6. [lakeT C 3aNpOCOM HaCTpoeK— nepenaetcsa npunoxeHrnem Ha LoRaWAN nopt 3

Pasmep B 6aiiTax OnucaHue nons

1 6anT Twn nakeTa, 419 AHHOIO NakeTa ==

B oTBeT Ha AaHHbLIN MaKeT YCTPOMCTBO MPULLIET NakeT C HACTPOWKaMM

7. TlakeT c HaCTpOWKaMK, NONHOCTbIO NAEHTUYEH NaKeTy OT YCTPOMCTBA

Pasmep B 6aiitax  OnucaHue nons Twvn paHHbIX
1 6ant Twn nakeTa, 419 JAHHOMO NakeTa ==

2 6anT ID napameTpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anTt 3HayeHue napametpa ===
2 6anT ID napameTtpa uintlé
1 6anT OnvHa aaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ===
2 6anT ID napameTpa uintl6
1 6ant IJnvHa gaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ===

[lepenaBaeMbll HA YCTPOMCTBO NaKeT C HACTPOMKAMM MOXET COLEPXATb He BCe

HaCTPOWKM, MOAAEPKMBAEMbIE YCTPOMCTBOM, @ TONIbKO Ty MX YaCTb, KOTOPYHO HEOBGXOAMMO

MN3MEHNTD.
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Tabnmua ID HacTpoek M-BUS-1 1 nx BO3MOXHbIX 3Ha4YEHU

ID OnucaHue OnuHa NMpuHnMaemble 3HauYeHUs
HaCTPOMKM AaHHbIX
4 3anpalumBaTh MOATBEPXKAEHME 1 6ant 1 - 3anpawmnBaTtb
2 — He 3anpalumBaTh
5 ABTOMaTMYECKOE ynpaBneHne 1 6anT 1 — BK/IIOYEHO
CKOPOCTbIO 2 — BbIKJIKOYEHO
8 KonnuecTBo nepenoBTOpOB NakeTa 1 6anTt orlpnols
16 [Mepuopn nepenadn AaHHbIX 1 6anT 1-1yvac
2 — 6 4acos
3 —12 vyacos
4 — 24 yaca
5 = 5 MUHYT
6 — 15 MUHYT
7 — 30 MUHYT
32 CkopocTb MHTepdenca MBUS 1 6ant 1-300
2 - 600
3-1200
4 - 2400
5-4800
6 — 9600
33 Tun NOAKNOYEHHOrO YCTPOWCTBA 1 6anT O — TMN yCTpOMNCTBa He
M-BUS 3afaH

1 - Tennoyuét 1
2 — Ntanma CT2 21 bepunn

3 — Danfoss
Sonometer_500
4 — ELF_M

5 - Weser

6 — MULTICAL_801
7 — MULTICAL_402

49 Mepuopn cbopa AaHHbIX 1 6ant 1-1yvac

2 — 6 yacoB

3 —12 vyacos

4 — 24 yaca

5 = 5 MUHYT

6 — 15 MUHyT

7 — 30 MUHYT
55 YacoBow nNosic, B MUHYTax 2 6anT o1 -720 no 840
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YctponctBa M-BUS-1 fOMKHbBI XPaHWTbCS B 3aBOACKOW YMaKOBKE B OTaniMBaeMbIX
nomelleHuax npu Temnepatype oT +5°C go +40°C 1 OTHOCUTENBHOM BNAXXHOCTU He 6onee
85%.

TpaHCNOpPTMPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB
Ha Ntobble paccToaHMs Npu TemnepaType oT -40°C no +85°C.
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7 KOMTIJIEKT MOCTABKW

YctponcTtso M-BUS-1 nocTasnseTcs B Cnefyowen KOMnaeKkTaumm:

KoHnBepTep M-BUS-1 (c AByMS BKPYYEHHbIMU BUHTaMM) — 1 WT.

AHTeHHa LoRa — 1 wr.
BuHT 3x16 — 4 wrT.

MacnopTt — 1 wrT.
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[apaHTUNHBIM CPOK Ha YCTPOWCTBO COCTABASET 5 NeT CO AHSA NPOLAXKM.

N3roToBuTENb 06513aH NPEAOCTaBUTb YCNYT MO PEMOHTY UM 3aMEHUTb BbllleALlee 13
CTPOS YCTPOMCTBO B TeYEHME 5 neT co AHS Npoaaxn.

MoTpebutenb 06s3aH CO6NOAATb YCNIOBUS 1 NPaBMia TPAaHCNOPTUPOBAHMS, XPaHEHMS W
3KCMAyaTaumm, ykasaHHble B JaHHOM pyKOBOACTBE MOJIb30BaTENS.

[apaHTUNHbIE O653aTENbCTBA HE PACMPOCTPAHSIOTCS:
- Ha DN1IEMEHTbI NUTaHUS YCTPONCTB, oTnpaBmBKnX 6onee 20 000 nakeToB;

- Ha YCTPOMCTBA C MEXaHWNYECKMMU, SNEKTPUYECKUMU U/UAN NHBIMU MOBPEXLEHNAMN W
nedekTaMn, BO3HUKILIMMU MPU  HaPYLIEHUW YCNOBUIM TPAHCMOPTUPOBAHUS, XPaHEHUS W
aKCnayaTaumu;

- Ha yCTpOVICTBa CO cnegaMm peMOHTa BHE CEPBUCHOIO LIEHTPA U3TOTOBUTENA;

- Ha yCTpOl;ICTBa CO cnegamMm OKUcneHna nnn gpyrmx npm3HakoB NnorajaHuA XNAOKOCTEMN
B KOpnycC m3aenn4.

[P BO3HUKHOBEHWM rAaPaHTUIMHOIO Ciy4yas cnesyeT 06paTUTLCA B CEPBUCHDIN LEHTP MO
aapecy:

630008, r. HoBocumbupck, yn. Knposa, 113/1.

KoHTakTHbIN TenedoH +7 (383) 206-41-35.
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