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@ Beaa M-BUS-1/ PykoBOACTBO MO 3KCMayaTaLmm

3aronoBok YcTponctso M-BUS-1
Tvn LOKyMeHTa PykoBoACTBO

Kon LOKyMeHTa B02-MBUS1-01
Homep v naTta nocnegHem pesmsnm 12 o1 27.02.2020

DTOT AOKYMEHT NMPUMEHUM K CNeAytoLmMM YCTPONCTBaM:

OKOHeYHble yCTPOMCTBa M-BUS-1

VicTopwus pesn3nm

01 29.08.2017 KEB [aTta co3gaHunsa OOKYMEHTa

02 05.10.2017 TWUWMN Menkume npaBku

03 26.10.2017 KEB TloakntoyeHne BHEWHMX YCTPONCTB AO6aBNEHO

04 30102017 TUU PaboTa B NPO3payYHOM pexmnme, MU3MeHeHne NpoTOoKoa

o6bMeHa, paclumpeHne pasgena «OnmcaHne KOHTaKTOBY

Mopaep>xmBaemble NPUBOPLI yYeTa, U3MEHUIOCH KONNYECTBO

05 05.04.2018 TUK .
rapaHTUMHbLIX MaKeTOB, MEJIKME NMPaBKM

I3MeHeHus B Normke paboTbl yCTPOWCTBA, LOOABAEHDI
YaCTOTHbIE MJ1aHbl, U3MEHEHMS B NPOTOKOIE O6MEHa, B
TEXHNYECKMX XapaKTePUCTUKaX, LOOaBIIEHDI
noanepXmnBaemMble TEMNTOCHETUYNKMU

06 10.08.2018 KEB

VicnpaBneHa onevaTka B TEXHUYECKMX XapaKTEPUCTUKAX
07 02.11.2018 KEB kacaTenbHO eMKOCTM 6aTapewn, AOMNOJHEH CINCOK
NOAOEPKMBAEMbIX TEMNOCYETYNKOB

N3MeHeHUs B TEXHUNYECKUX XapaKTEPUCTUKAX, B MPOTOKOJIE
08 22.01.2019 KEB o6meHa, nob6aBneHO onmcaHme HacTPOEK MO BO3AYXY,
no6aBneHbl pasgensl «MapkMpoBka», « IHOVMKALMS »

l/IcrlpaBneHa HETOYHOCTb B NPOTOKONE O6MEHa — TUM NaKeTa

09 24.01.2019 KEB o
C 3aMPOCOM HACTPOEK N C HACTPOMKaMM
VI3MeHnNMcb HacTpomkun (CTp.32): HacTporKkn 12 1 13
10 27.05.2019 KEB P P

yAaneHbl, fO6aBNeHa HAaCTpoOMKa 32
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A B C O N1 KO T

Jlo6aBmnuch Neproabl nepenayn AaHHbix 5, 15 1 30 MuHyT,

L 01.07.2019  KEB  j3memmncs AppEui ycTponcTaa
12 27.02.2020 KEB Onevatka Ha cTp. 11
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A B C O N1 KO T

HacTosllee pyKOBOACTBO PacnpOCTPaHAETCS Ha YCTPOMCTBO CUYUTbIBAHWUS MOKa3aHMIA
M-BUS-1 (nanee — ycTponcTtBo, KoHBepTep) npounssoacTesa OOO «Bera-A6contot» u
onpenenseT NopsaAoOK YCTaHOBKM U MOAKIOYEHMS, @ TaKXKe COAEPXKUT KOMaHAbl yrpaBaeHns 1
onucaHne ¢yHKLMOHaNa.

PyKOBOACTBO NMpefHa3Ha4YeHo AJ1g CNeumanmcToB, O3HAaKOMIIEHHBIX C MPaBuiaMm
BbIMOJIHEHWUSI MOHTaXHbIX PA6OT B 06/1aCTM PA3IMYHOTO SNEKTPOHHOIO U SNEKTPUYECKOTro
060pyA0BaAHMUS.

Ona o6ecneyeHuns npaBujbHOIo q)yHKLlMOHVIpOBaHVIFI YCTaHOBKa ¢
HaCTpOﬁKa yCTpOﬁCTBa AOJDKHbI ocyLecTBNATbCA
KBanVIq)VILlMpOBaHHbIMVI cneunannCtamm
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OMUCAHWE YCTPOWCTBA

KoHnBepTep M-BUS-1 npeaHasHayeH Ans CYMTbIBAHMS MOKa3aHUN C YyCTPOMCTB,
nmeroLwmnx HTepdenc M-BUS, ¢ nocnenyowmmMm HakoMIeHMEM U Nepefayen 3Tom
nHbopmaumm B cetb LORaWAN. KonsepTep M-BUS-1 nmeeT ABa AMCKPETHbIX BbIXOAA TUMA
KOTKPbITbIN KONNEKTOP» U MOXET MCMONb30BaTbCA B KaYeCTBe YCTPOMCTBA YNpaBieHUs.
Kpome Toro, yCTpOMCTBO MMEET ABa OXPaHHbIX BXOAa.

KoHBepTep M-BUS-1 moxeT paboTaTb B peXmnme Npo3payHoOro pagmomMmonema C
MOOBIMN NPUBOPAMU YHETA KOMMYHaJIbHbIX PECYPCOB U MPOMbILLIEHHOM O60PYAOBAHNMU C
nHTepdencom M-BUS, nnb60 camMoCTOATENbHO ONPAaLLMBAaTb HEKOTOPbLIE MOAENM NPUOOPOB
y4yeTa, a UMEHHO:

e TennocyeétTumk «Tennoy4éT-1»

e Tennocuétumk «CT2 21 «BEPUJIT»

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

o Tennocuétumk « WESER Heat Meter»

e Tennocuétumk «Kamstrup Multical 801»

e Tennocuétumk «Kamstrup Multical 402»

DNeMeHTOM NUTaHWS AN KOHBEPTEpPa CNYXXUT BCTPOeHHas 6aTtapes EMKocTbio 6400
MAUY, paccumTaHHas Ha CPOK cnyx6bl Ao 10 neT Npu nepefaye AaHHbLIX OAMH Pa3 B CYTKU.
Takxxe KOHBepPTEP MOXKET PaboTaTb OT BHELUHEINO NCTOYHMKA MUTaHUS C HaNpPsHKEHNEM
10...36 B.

KonmyecTBO OAHOBPEMEHHO MOAK/OYAEMBIX K KOHBEPTOPY MPMEOPOB Y4éTa, He 6onee
necaTu.
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Ona  KoppekTHOro ¢yHKUMOHUPOBAHUS KOHBepTepa B  pexume
CaMOCTOSITE/IbHOrO OMNpocCa pPeKOMeHAYyeTCs noakKaloyaTtb K OAHOMY
KOHBepTepYy Npubopbl y4éTa OfHON Moaenm

Mpn ogHOBpeMEeHHOM WCNONb30BaHUM PasIMYHbLIX Mopaenen npuéopoB
y4éTa C OHUM KOHBEPTEPOM clieayeT UCNOJb30BaTh TOJIbKO NPO3pPaYHbIi
peXXum onpoca yCTPOMUCTB

ANTOPUTM CBOPA N MEPEOAYN JAHHbIX

[MoKa3aHMs CUMUTBIBAKOTCS C MPUOOpPa y4eTa C HaCTParMBaeMbIM NEPUOLOM OT 5 MUHYT
[0 24 yacoB. CyMTaHHbIE MOKA3aHWS COXPAHSOTCS B NaMATb YCTPOWCTBA U NepeatoTCs npu
ovyepenHOM ceaHce cBsA3K ¢ ceTbto LoRaWAN.

[Mepunopn nepenayn AaHHbIX MOXET HaCTPamMBaTbCs OT 5 MUHYT f0 24 vyacos. [lepenaya
J[aHHbIX OCYLLECTBASETCSH B CyYalHbI MOMEHT BPEMEHM BHYTPM BbIGPaHHOro nepuoaa. [pu
oyYepeHOM BbIXOAE Ha CBA3b YCTPOWCTBO HAaYMHAET OTMNPABASATb HAKOMAEHHbIE MNaKeTbl C
MNOKa3aHWsSMMK, OT CaMOrO PaHHEro K CaMOMy NMO34HEMY.

Ecnu napameTp «3anpawmBaTb NOATBEPXKAEHMEY BKIIOYEH, TO YCTPOMCTBO 6yaeT
OTNPaBNATb CNeAyOWMI NaKeT TONbKO MNOCE MNONyYEHUS MOATBEPXKAEHWS O AOCTaBKe
npeablaywero. Ecny Takoe NoATBep)AeHWE He MOoNyYeHO NOC/e BbINOJHEHNS YKa3aHHOIO B
HaCTPOMKax KONMYeCTBa NepenoBTOPOB NMaKeTOB, KOHBEPTEP 3aBepLIAET CeaHC CBA3N O
cnefytowero no pacnumcaHuio. Mpu 3ToM yCTPOMCTBO NPOAO/IKAET COOMPATh AaHHbIE
COrnacHo nepuoay c6opa AaHHbIX M 3anmncbiBaTb B MamsTb. HenepenaHHble MakeTbl OCTalOTCA
B MaMSTU KOHBepPTEpPa 4O CleaytoLero ceaHca CBs3N.

[Mpw BbIKNIOYEHHOM NapamMeTpe «3anpallmBaTb MOATBEPXKAEHME», YCTPONCTBO
OTMPAaBASET B CETb BCE HAKOMNEHHbIE MaKeTbl MO NOPSAKY C CAMOro paHHEro 4o Camoro
nocnenHero. NpoBepKku AOCTaBKM MaKeTOB B TAKOM peXmnme HeT. HenepenaHHbIX MakeToOB B
NaMAaATV YCTPOWCTBA HE OCTAETCA.

Bpemsi BHYyTPEHHMX YaCOB YCTaHABAMBAETCSH aBTOMaTUYECKN NPW NOAKAOYeHUU K «Vega
LoRaWAN Configurator» yepe3 USB, a Takyke MOXeT 6bITb CKOPPEKTUPOBaHO Yepe3 LoRaWAN.
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OYHKLUMOHAN

KoHBepTep M-BUS-1 MoxeT 6bITb yCTPOMCTBOM Knacca A mnm knacca C (no
knaccmdurkaumm LoRaWAN) 1 obecneumBaeT cneayowmin GyHKLMOHAN:

ABTOMaTM4ecKas cCMeHa knacca ¢ A Ha C npuy NOAKIOYEHWM BHELLHErO NMUTaHMS
nopaep>xka ADR (Adaptive Data Rate)

NOAAEPXKa OTNPAaBKM NMakeTOB C MOATBEPXKAEHMEM (HAaCTpamnBaeTCs)
BHEOYepeHOM BbIXOA Ha CBs3b MPW CpabaTbiBaHUN OXPaHHbIX BXOAOB
n3MepeHre TemnepaTypbl NOCPEACTBOM BCTPOEHHOIO TEPMOAATUYMKA
M3MepeHye 3apsaa BCTPOEHHOW 6aTapen B %

o O O O O O

MAPKMUPOBKA

MapkrpoBKa YCTPOMCTBa BbIMOJHEHA B BWAE HAK/JEMBAaeMOW 3STUKETKWM, KOTOpas
COLEPXKUT:
HaumeHoBaHWe nspenns;
DevEUI;
Mecsau n rof BbiNyCKa Usnenms,
o QR-kopa, copepxawmmn B cebe DevEUI ong aBToMaTn3NpOBaHHOIO y4yeTa.
DTUKEeTKa pacrionaraeTcs B Tpex MecTax - Ha Koprnyce yCTPOMCTBA, B Macropte M Ha
YNaKOBOYHOWM KOPOOKe.
Kpome TOro, Ha ynakOBOYHOWM KOPOOGKe pacnofiaraeTcs AOMONHUTENbHAs 3TUKETKA,
coaepxalias:
o WHbopmaumio o Bepcrnm BCTPOEHHOIO NPOrPaMMHOro obecneyeHms;
o QR-kop, B kKOoTOpOoM cogepxaTtcs DevEUl mn knoun, Heobxoammble Ons
perncTpaunm yctpomcTea B cetn metogom OTAA.

o O O
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OcCHOBHbIE

NHTepdenc M-BUS 1

KonunyectBo noaktodaembix M-BUS ycTtponcTs He 6onee 10

Bxoabl oxpaHHble 2

BbIxO4bl TMNa «OTKPbLITbIV KOJITEKTOP» 2

USB-nopT mini-USB, type B

[ana3oH paboynx TemnepaTtyp -40..485 °C
LoRaWAN

AppEui no ymonyaHuto 3032425553203120

Knacc yctponctea LoRaWAN Awnnn C

KonunyectBo kaHanos LoRa 16

YacTOTHbIV NnaH

RUB68, EU868, IN865, AS923,
AU915, KR920, US915, KZ865,
NpPomn3BONbHbLIN (Ha ocHoBe EUB68)

Cnoco6 aktuBauum B cet LoRaWAN

ABP nnn OTAA

[Nepwnon BbIxO4a Ha CBS3b

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

I'Iepvlou HaKomnneHmd daHHbIX

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

O6beM NaMAaTK AN HAKOMJIEHUS MaKeTOB

50 nakeToB

AHTEHHbIV Pa3bemM SMA
YyBCTBUTENBHOCTD -138 dBm
JanbHOCTb PaAnOCBA3M B MIOTHOW FTOPOLACKOWM 0O 5 KM
3acTpownke
JanbHOCTb PaAnOCBA3M B CEIbCKOM MECTHOCTU 00 15 km
MoLWHOCTb NepefaTymka NO yMONYaHUIO 25 MBT (HacTpavBaeTcs)
MakcmManbHas MOLWHOCTb NepeaaTymka 100 mBT
MuntaHne
EMKOCTb BCTpOeHHOM 6aTapen 6400 MAY
HanpseHne BHELHEro NnnTaHus 10..36 B
[apaHTMPOBAHHOE YNCIO OTMPABIEHHbIX 20 000
YCTPOMCTBOM MAKETOB, HE MEHee
Kopnyc

Pa3mepsbl Kopryca

95 x 80 x 65 mm

CTeneHb 3aWmnThl Koprnyca

IP65

KpenneHwne
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CTSXKKaMM K onope, Ha DIN-peky,
HaCTeHHoe



@ Beaa M-BUS-1/ PykoBOACTBO MO 3KCMayaTaLmm

OMMNCAHWNE KOHTAKTOB
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KoHBepTep nmeeT 10 KOHTAKTOB, NOAPOHBHOE ONMMCaHME KOTOPbIX MPYUBEAEHO B TAbIMLLE:

KoHTakt  O603HayeHue Ha nnate OnucaHue
1 OouT_2 Bbixon Trna «OTKPbITbIN KONEKTOP» 2
2 OouT_1 Bbixon TUMa «OTKPbLITbIN KOMNeKTop» 1
3 +VPWR MnTaHue +
4 1 MuTanue -
5 MBAS- M-BUS -
6 MBAS+ M-BUS +
7 COUNT_2 OxpaHHbIN BXOL 2
8 1 3emns
9 COUNT_1 OxpaHHbIN Bxoa 1
10 1 3emnq

Ons nogknodenns oxpaHHbix BxogoB COUNT_1 n COUNT_2 ncnonb3ytoTCs KIEMMbI
«3emna» 8 n 10.

OXpaHHbIe BXOAbl MO3BOJAKOT MNOAKJIIOYATDL Lienn CO cnedyroummMm TurnaMm 3aMbiKatoLLnX
KOHTAKTOB:

- TEPKOH;
- MexaHu4eckKas KHOMKa;
- KOTKPbITbIA KONNEKTOPY.

10 Y PeBusma N2 12 ot 27.02.2020



M-BUS-1/ PykoBOACTBO MO aKCMNyaTaumm :@ BEEE

A B C O N1 KO T
m

[py NOAKIIKOYEHNU OXPAHHOIO BXOAa YCTPOMUCTBO CNEANT 3a €ro 3aMbikaHneM. B cnyyae
CpabaTbIBaHMS OXPaHHOIO BXOAA YCTPOMCTBO OTMPABASET B CETb BHEOYEPELHOE COObLLEHME C
CUrHaIOM TPEBOTW.

[ns noakntoyYeHns BHeLWHero npruoéopa y4éta NCrnonb3yoTcs KOHTakTbl MBAS+ 1 MBAS-.

Boixoobl OUT_1 n OUT_2 paboTatoT MO NPUHLMMY «OTKPbITbIA KOMNEKTOP» WU MOTYT
MCNONb30BaTbCA A8 YNPABNEHUS BHELWHUMKW YCTPOWCTBaMUM, TaKMMW KaK 3SeKTpUYeckue
KpaHbl, OCBELLEHME, CMpPeHa M TakK panee. HarpysouHass CNOCO6HOCTb KaXXAOro BbIXOAA
cocTaBnseT He 6onee 200 MA.

B uenax yBenmyeHus cpoka Cnyxbbl 6baTapen pusmyecknm ypoBeHb nHtepdenca M-BUS
BKIOYaEeTCa B paboTy (Mogaétca nuTalowee HanpshkeHne Ha Bbixoabl MBAS+, MBAS-)
HEenoCpeACTBEHHO Mepes OMpoCOM Mpubopa y4yéTta C MNPOrpaMMUPYEMON  3aL4EPXKKOM
(BENMYMHA 3a4E€PXKKM 3aBUCUT OT TMMNa NOAK/IOYEHHOro Npubopa y4éTa). 3aaepKa BBOANTCS
ANg TOro, 4tobbl NpUbop y4€Ta ycrnen npoOvHULMAIN3MPOBATL COHBCTBEHHBLIN UHTEPDENC U
NOArOTOBUTLCSH K MPMEMY [aHHbIX OT KOHBepTepa. [10 3aBeplueHnn ornpoca OU3NYECKUn
ypoBeHb M-BUS oTkntovaeTcs.

Mpn paboTe koHBepTepa B knacce C, odwm3smyeckmn ypoBeHb UHTepdenca M-BUS
BKJIKOYEH B PabOTy MOCTOSIHHO M HE BbIK/IIOYAETCS NOC/E 3aBepLUEHNS ONPOCa.
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MHONKALWNA YCTPOWUCTBA

YCTpOWCTBO MMeeT OAUH CBETOANOLHbLIN MHAMKATOP KPACHOTO LIBETA, PACMOJIOXKEHHbIN
Ha nnate. HAMKauua MCnonb3yeTcsa TObKO Ha 3Tane akTuBauum yctponctaa B cet LoORaWAN
M MNPV CMEHE PEXMMOB PaboThl.

S

©
a
L
7

=]

.
Wy

~
U

HEEE
EOUNT_2 @

=
ElA=MIB

=

dodogoa’

J@@%

CurHan uHaukaTopa 3HayeHue

Y Cepua KOPOTKMX M oéT npouecc npnucoegmHeHuns K cetun
BCrbILLEK

L] OdHa ANMHHas YCTPOMCTBO yCMNeLwHO NpUcoeinHeHo

K CETN N B aKTUBHOM pPeXnMe
BChMbILLUKa

[MonbITKa NpUcoeanHeHns
OKOHYMNACh HEYJAYEN UNU NePEeXO. B
pexmm «Cknag»

GEED GEED @GEED TPV ANVHHbIX BCTBILLKY

B cnyyae HeycnewHOW MOMbITKM MNPUCOEAMHEHUS K CEeTU YCTPOMCTBO
NPOAO/KMT HaKOMJIEHMEe [AaHHbIX W  6yaeT OCyWeCTBAATb MNOMbITKM
npucoeanHeHus K cetu pas B 6 4yacos
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MEPBbIN 3ANYCK

KoHnBepTep M-BUS-1 MOXeT NUTaTbhCs KaK OT BHELIHEro NCTOYHUKA NUTaHUS, Tak U OT
BCTpPOEHHOM 6aTapen. [1ns paboTbl OT BCTPOEHHOW 6aTapen HeOH6XOANMO MOAKIOUYNTb PA3BEM
faTapeun K pasbeMy NUTaHWUS Ha NMnaTe.
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KonBepTep M-BUS-1 nogaep>xmBaeT ABa crnocoba akTmeauum B cet LoORaWAN — ABP n
OTAA. BbibpaTb OAMH M3 CNOCO60B MOXHO C MNomoulblo nporpammbel «Vega LoRaWAN
Configurator» (cm. pazgen 4).

1. Cnoco6 ABP. lNocne HakaTusg Ha KHOMKY 3amnycka, YCTPOMCTBO Cpasy HaydMHaeT

paboTaTb B PEXMME KAKTUBHbLINY.
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2. Cnoco6 OTAA. lNocne HaxkaTms Ha KHOMKY 3amnycka, YCTPOWCTBO OCYLLECTBUT Tpu
MNOMbITKX MPUCOEOMHEHUS K CeTU B 3aJaHHOM MpY HaCTPOMKE Y4YaCTOTHOM miaHe. [lpu
NONy4YeHUN noAaTeepxaeHus akTtuBaumm B cetn LoRaWAN, ycTponcTtBO nopacTt curHan
NHOMKATOPOM (CBeYeHMe B TeyeHne 5 cekyHa) 1 nepenaeT B pexmm «AKTUBHbIN». ECcan Bce
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@ Beaa M-BUS-1/ PykoBOACTBO MO 3KCMayaTaLmm

MOMbITKN OKaXyTCd HeyAa4YHbIMU, KOHBEPTEP MNPOAOJDKUT HaKOIMJIEHME HOaHHbIX WU 6y11eT
OCyLWEeCTB/IATb MOMbITKM MPpNCoeANHEHUA K CETU Pa3 B 6 Yyacos.

[NepeBeCTn YCTPOMCTBO M3 «AKTUBHOrO» pexmma B pexum «Cknag» MOXHO Mpwu
NOMOLUM ASIUTENIbHOIO HaXaTus Ha KHOMKY 3amnycka (bonee 5 cekyHa).

MNMepen npucoeanHeHnemM yCTpOMNCTBA K CETH, y6eauTech B TOM, YTO B C€Tb
BHeCeHbI ero perucrtpauuoHHble paHHble — Device EUI, Application EUI n
Application Key pnsa OTAA, nué6o Device address, Application session key
n Network session key pns ABP

NOAKNIOYEHWME BHEWHWX YCTPOWUCTB

VicnonHuTenbHble YCTPOMCTBA MOAKMOYAIOTCA K KOHBEPTEpPY 4vepes Bbixoabl OUT_1 un
OUT_2, koTopble nmetoT T1n «OTKPbLITbIN KONNEKTOPY.

JonycTumas Harpyska Ha Kaxabin umdposomn Bbixog 200 MA

Ins YBEJIMYEHNA HAarpy3KnM Ha BbIXO bl yCTpOVICTBa, HEO6XOAMMO UCMONb30BaATh BHELLHEE
pene. Cxema MoakIto4YeHmUs pene npmneBeageHa HMxXe.

+(12...30)B
<

AN

Owopg Ha npamoit Tok 1A u
obpartHoe HanpaxeHue He meHee 50 B

PABOTA KOHBEPTEPA B PEXUME CAMOCTOATE/IbHOTO OMNMPOCA NPUBEOPOB YYETA

B pexxmme caMoCTOATENbHOrO OMpoca KOHBEPTEP MEPUOLAUYECKN MOC/efoBaTeIbHO
onpallirBaeT MpMbOpbl MO WX BTOPUYHLIM ajpecaM. Afpeca OrnpallrBaeMbIX MNPUOGOPOB
3anKMCbIBaOTCS B KOHBEPTEP C nomoLbto nporpammel «Vega LORaWAN Configurator». B cnyvae
yCnewHoro ornpoca nepefaHHble MpUMOOPOM  AaHHble  HaKarnavMBaloTCS B MaMATH
KOHpuUrypaTtopa v otnpasnsioTcsd B ceTb LoORaWAN B cOOTBETCTBMM C MepuoaoM nepenaym
nokasaHumn. lNepmnopn nepepadn MOXHO 3apatb 1, 6, 12 wam 24 vaca B nporpamme «Vega
LoRaWAN Configurator» npuv NOAKIOYEHUU K KOMIBIOTEPY.
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PABOTA KOHBEPTEPA B MPO3PAYHOM PEXWUME

Ong  BO3MOXHOCTWM  WCMOJIb3OBaHUS KOHBEPTEpPa COBMECTHO C  PasIMYHbIMMK
NPOrpPaMMHbLIMU  KOMMJIEKCAMU  AUCTIETYEPM3aLMN MPUOOPOB YYETA U MNPOMBILLIEHHOIO
060pYyAOBaHNSA B HEro A00aBAEHa BO3MOXHOCTb PaboTbl B MPO3PaYHOM pexmme. B 3Tom
pexume KOHBepTep paboTaeT Kak MNpPOCTOM KaHan CBA3n mexay cetbto LoRaWAN u
NOAK/OYEHHBIM BHELWHUM Npnb6opomM. M-BUS-1 moxeT nonyyaTtb 13 LORaWAN ceTu naHHble
npefHa3sHaYeHHble 15 BHELLIHEro yCTPOMCTBA M 6e3 Kakom IGO0 06paboTKM nepenaBaTb UX B
nHTepdenc M-BUS. Ecnm BHelHee yCTPOMCTBO OTBEYaeT Ha 3anpocC, KOHBepTep nepenaér
NOJMly4YeHHble JaHHble O6PATHO B CETb, TaKXe 6e3 06pabOoTKM, B BUAE OAHOIO UM HECKONbKIMX
MaKeToB.

Takum 06pa3oM, B MPO3PAYHOM peXMMe KOoHBepTep He dopmupyeT 3anpoc U He
obpabaTbiBaeT OTBeT OT npubopa Yy4€Tta. O653aHHOCTb CHOPMMPOBATL 3amMpPoOChl U
aHaNM3MPOBaTb OTBETbHI MOJHOCTLIO JIOXUTCS Ha BHELIHEee MpuioXxeHue, paboTtatollee ¢ M-
BUS-1 yepes cetb LORaWAN.

Mpu paboTe B MPO3PAYHOM peXMMe KOHBEpPTEP AO/MKEH MUTATbCS OT BHELIHEro
MCTOYHMKA NUTaHKMS (paboTaTb Kak yCTponcTBo Knacca C).

NOAKJ/TKOYEHWME MO USB

Yctponctso M-BUS-1 HacTpamBaeTcs C nomouwpto nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).

1 C )

~ s -
, [G6600] =2 < [G O D:

Mepen NepBbIM MOAKMOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOXOAMMO YCTaHOBUTb
npameep angd COM-nopTa stsw-stm32102, KOTOpbIM MOXHO CKadaTb Ha camTe iotvega.com.
lMocne 3anycka ncnonHsemoro ¢amna VCP_V1.4.0_Setup.exe NogBUTCH OKHO YCTAHOBLLMKA:

PeBusma N2 12 o1 27.02.2020 15



r’?“ Beaa M-BUS-1/ PykoBOACTBO MO 3KCMayaTaLmm

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 pratected by copyright law and
international treaties.

< Back Cancel

B 5TOM OKHe HY>XHO HaxaTb KHOMky Next, 3atem Install, nocne yero HayHETCH
YCTaHOBKa. [10 OKOHYaHUKM NOSBUTCS OKHO YCMELIHOrO 3aBepLUeHNs 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 |

[Mocne HaxaTus Finish gpaneep rotoB K paboTe, - MOXXHO NOAKMOYATb YCTPOMUCTBO MO

= Back

USB.
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M-BUS-1/ PykoBOACTBO MO aKCMNyaTaumm

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHdUrypaTop) npeaHasHayeHa
AN HACTPOWKKM yCTpOMCTBa Yepe3 USB.

KoHoburypatop MmeeT OBa pexmma paboTbl — «[IpocTom» M «IKkcnepT». B pexunme
«[MpocTom» [OCTYMHblI TONbKO OCHOBHbIE HACTPOWKMK, B PEXMME «IDKCNepT» OCHOBHblE
HaCTPOWKM, paCLUMPEHHbIE HACTPOMKM N BO3MOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUTHaNa ot
6a30BbIX CTaHUMN. [lanee paccMaTpmBaeTCs paboTa MPOrpaMmsbl B peXMME «DKCNepT».

MHTEP®ENC MPOITPAMMbI

MNporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [1pu 3anycke

MCnonHsieMoro danna NosBASETCS OKHO PaboTbl C MPOrPamMMoOMn.

BE=23

A B C O N WO T
Pestam:

SkcnepT =
Moaenk ycTpoicTsa
Bera CH-11 ~

3 MoarknoumTeca

X OTKAKYMTBCA

||| WMHdopHaLma LoRa HacTpoiiki LoRaWAN

AaHHbie anA ABP

Device address:
Application session key:
Metwork session key:

Whdoprawma ob ycTpoitcTee
Moaens ycTpoicTea:
Bpema ycTpoiicTea (UTC):
Bepoua MO:

t1tBeraci-11

AanHeie ana OTAA

Device EUL:

Application EUI:

Application key:
WropMauma o ceTu

CTaTyc NpUcoeaHEHNA?
Device address:
TapaHTHIHEIN CHETHMK NaKETOB:

Asbik:| Russian ™

YI'IDEBJ'IEHME KnioHamm
WsMeHUTE KtoHm
CEPOCMTE KNKOYM K 33B0ACKMM
nDOBEDKa MNOKPLITHA
KadecTso curHana:

Bugumbix BC:

g [=[ 3]

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

BriBOA YCTPORCTEE

Q¥ onyunTs HacTpoiikm

& TIDHMEHUTE HACTPOFN

MeHIO cneBa MO3BONAET MeEPEKIYaTbCa MeXay pexumamu paboTbl MNPOrpamMmbl
«[pocTom» n «2KCnepT», BbIOMPATb MOAENb YCTPOMCTBA, OCYLLECTBAATb MOAKMOYEHNE K
YCTPOWCTBY WM OTKJIKOYUTLCSH OT HErO, NOJyYaTb U MPUMEHSATb HACTPOWKMU.

OKHO MpOrpamMmbl COAEPXUT TPWU BKNAAKM — MHPOpMaums, HacTpomkm LoRaWAN u
HACTPOWKM YCTPONCTBA.

B npaBOM BepXHeEM Yy HaxOAMUTCS MEHIO BbIGOpa A3blKa.
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MNOAKNIOYEHUE K YCTPONCTBY

Ona nogkntovyeHns K yCTpOl7ICTBy HEO6XOAMMO BbIMONAHUTD cnenyrounme waru:

1. MoaknounTtb USB-kabenb K yCTPONCTBY.
2. 3anycTtutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[MTOAKIIOUYNTLCA» B MEHIO C/EBa.

I'IporpaMMa aBTOMaTHN4YEeCKM pPacCro3HaeT MOAENb yCTpOl;lCTBa, n MeEeHIO BbI60pa
yCTpOl7ICTBa CTaHET HEAKTUBHbIM.

£ Bera LoRaWAN kongurypatop - m] X

BE aa Tiliropras | LoRaHzcrpoiia Lorawan | 1) tBeram-aus-1 fAseic:| Russian ¥

A B C O N WO T

[laHHele ana ABP [lanHeie ana OTAA YNpaBneHHe KNkKYaMi
Pestim:
SkcnepT - Device address: 007F0742  Device EUI: 3530373577375615 Terer e areer
Moaens ycTpoiicTea Application session key: 47000F00353037353037471565677E4A Application EUT: 4D2D425553203120 =
CEPOCHTL KIKOYM K SAE0ACKHM
Bera MBUS-1 Network session key:  303747153530373547000F0077375615  Application key: 7737481500000000773748 151250285 P =
“j.n(.gy\'nrj.qn'rh.:; WHdopHawa of yeTpoicTee HdopHaLma o ceth MpoBEpKa NOKPEITHA
K OTKNONTLES Mogens vwnfmnsa: Bera M-BUS-1 CTaTyC NPUCORAMHEHMA! B ceTn K34eCTED CHPHENE! lIDDl]
Bpema ycrpoiicTea (UTC): 02.11.2018 09:23:24  Device address: CAD0D138
Bepana MO: VEGA M-BUS-10.21 [EpEHTUIAHEIA CYETYMK NEKETOB: 30 B BC: 1
H0fHoBUTE NpowmeKy () MpucoeanHUTECR K CETH ()Mposepra noxkpeiTUa

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

(¥ MonyumTe HacTpolikn

o MpumeriTs HacTpoitan

[ns cunTbiBaHUS HACTPOEK C YCTPOWMCTBA HYXHO HaxaTb KHOMKY «[MonyunTb
HaCTPOWVKM», 4O 3TOrO MOMEHTA B MpOorpamMmmMe 6ylyT OTO6paxKaTbCst HACTPOMKM MO YMONYaHUIO
WK C NocnefHero NoAKIYEHHOro YCTPOMCTRA.

Mocne BHeCeHUS HEOOXOOMMbIX U3MEHEHWUM B HACTPOWMKM, cneayeT HaxaTb KHOMKY
«[MPUMEHNTb HACTPOMKM» W TONbKO MNOTOM OTKAKYATbCS OT YCTPOWMCTBA KHOMKOM
«OTKMOYNTHCAY.
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BKITAOKA «MHOOPMALINA»

Bknagka «VHdopmauma» oTobpaxaeT MHPOpMaumto 06 yCTPOMUCTBE, ero Tekyllee
COCTOSIHME, a TaKXKe AaHHble, HeOb6XOAMMble Ans pernctpaumm yctpomctesa 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
WHdopmala of ycTpoiicTee WHhopMaLMA 0 CETH MPOBEPKE 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

Nothing 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

OaHHble ana ABP - oTo6paxaloTcs AaHHble, HEOOXOAMMbIE AN  perncTpaLmnm
ycTpomncTea B cetn LoORaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

OaHuble ana OTAA - oTO6paxatTCs [aHHble, HeobxoAuMble 0N perncrpaumm
ycTponcTBa B ceTn LoORaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

YnpaBneHue knto4amMm (He oTobpaXkaeTcs B pexmme «[1pocTom») — NO3BOASET U3MEHUTH
3aBOJCKME KOUM A1 PErNCTPaLMM YCTPONCTBA B CETU, @ TaKKe COHPOCUTL KoY 06PaTHO K
3aBOJCKMM HaCTPOMKaM.,

NHpopmauma 06 ycTponcTBe — KOHOUIypaTOp CUYMTbIBAET MHPOPMALMIO O MOAENN
YCTPOWCTBA, €ro MpOLWMBKE W aBTOMATUYECKM KOPPEKTMPYET BPEMS YCTPOMCTBa Mpwu
NOAKOYEHUMU K HEMY.

O6HOBUTb MPOLWMBKY — MNO3BONSET Bbi6paTb daln MPOWMBKM C XECTKOrO AMCKa
KOMMbIOTEPA WM OCYLLECTBUTb €ro 3arpysky B YCTPOWCTBO. [lo 3aBeplleHWU 3arpysku
YCTPOWCTBO OTK/IIOYUTCSH OT KOHOUIypaTOpa aBTOMATUYECKU. AKTYallbHYIO BEPCUIO MPOLLMBKU
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

DJBHOENEHWE NPOLLKMEKN
Mepeazqa NPoWWEKH, .,

1%0 Ok,
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NMHdopmMauma o ceTu — nokasbiBaeT, MOLKMNOYEHO NN YCTPOUCTBO K ceTn LoRaWAN n
ero agpec.

MpucoeanHUTbLCA K ceTu — BbinonHgeT npucoeanHenme Kk cetm LoRaWAN BbibpaHHbIM
paHee cnocob6om ABP mnn OTAA. Ecnm yCTPOMCTBO y)e MOAKKOYEHO K CETU, MPOU3ONAET
nepenokIto4YeHme.

NMpoBepka NOKpbITUS (He OTOb6parkaeTcs B pexmnme «[1pOCTOM») — MpU HaaTuu,
ycTponcTtBo oTnpasnsgeT B LORaWAN ceTb cneumnanbHbii CUrHan, B OTBET Ha KOTOPbIM CETb
COO6LAEeT eMy KONMMYECTBO 6a30BbIX CTAHLMMN, MPUHSBLUMX AAHHbIM CUTHAN N Ka4eCTBO CUrHana.
[laHHag KHOMKa paboTaeT TOMIbKO KOrAa YCTPOMCTBO NPUCOEANHEHO K CETH.

MpoBEpKa NOKPEITHA
KavecTeo cirHana: Illll

Buammblx BC: 2

(e Nposepra nokpeTUA

BoiBOA ycTponcTtBa (He oTo6paxkaeTcs B pexume «[1poCcTom») — MOHUTOPUHT
COCTOSIHUS YCTPOWCTBA, BCE COObLITUS B PeaNbHOM BPEMEHU BbIBOASATCS Ha SKPaH.
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BKNALKA «<HACTPOWKM LORAWAN»

Bknagka «Hactpomkn LoRaWAN»
napameTpos ceTu LoRa.

T) BE23

A B C O N1 KO T

MO3BOJIAET BbIMOJIHNTb HaCTpOI7IKy Pa3nmnMYHbIX

I||.I—"IH¢|opnauMq LERaHacrpoﬁm LoRaWAN T“'Bera M-BUS-1

YacToTHeIA NnaH:

Cnocof AKTUBAWH B CETH:

3EI'IDBLLIMBETb noaTeepKAEHHE:

ABTOMETHUECKOE YMPSENEHHE CKOPOCTLHD!

OTKPbIBATE NEPBOE NPMEMHOE OKHO YEpes:

3ED.EDPKKB 1Ha NoATEEMKAEHWE NPUCOEAWHEHMA K CETHL
KonMuyecTeo NepenoETopoE NakeTa:

MowHocTe NepeaaTHKa:

CKOPOCTb NEPenayqM:

RUB&3 v WNzmeHnuTh
OTAA

Bes noaTEEmHASHWA

Brkn

1 cexyHaa

5 cexyHa

1pasz

14 dBm

DRO SF12 BW125

Asbik: Russian

YacToOTHbIM nNnaH — NO3BONSET BbI6pPaTb OAMH M3 YACTOTHbLIX MJAHOB, MMEIKOLMXCS Ha
YCTPOWCTBE WM 33a[aTb /IPOMU3BOJIbHAIV YaCTOTHbBIN MNaH. [1pON3BONbHBIM YaCTOTHbIW MaaH
OYHKLMOHMPYET Ha base YaCTOTHOro nnaHa EU-868.

RU_868

MpoKMsE0NEHBIA

KoHnBepTep M-BUS-1 nogaepkmBaeT cnefytoLlme YaCTOTHbIE MJIaHbI:

YacToTHbIN nnan! KaHan YacToTa Moaynsauuns
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

3a0aETCa BPYYHYIO

B yacToTHbIX naaHax EU_868 1 RU_868 no yMmonyaHuio akTUBHbI TONbKO T€ KaHasbl, Ha
KOTOpPbIX YCTPOWCTBO OTMNPABASET 3anpocChl Ha npucoeanHeHne K ceTtu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpPble YCTPOMCTBO AOMKHO WCMOMb30BaTb MOryT ObiTb NepefaHsbl
ceteBbiIM LORaWAN cepBepoM BO BpeMs npouenypbl NIPUCOefUHEHUS YCTPONCTBA K CETU.

! Mo ymonyaHWio yCTPOMCTBO NOALEPXKMBAET ABA YaCTOTHbIX MaHa M MPOM3BOJIbHbIN, OLHAKO BO3MOXHa
nocTaBka NMPOLUMBOK NOA APYrMe YaCcTOTHbIE MaHbl Nof 3akas: IN865, AS923, AU915, KR920, US915, KZ865
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Mpu Bbi6Ope B none «YacTOTHbIM MaaH» 3Ha4YeHUs «[1POU3BOJMBbHLINY HEOOXOANMO
BPYYHYIO MPOMNMCaTbh YaCTOTbl, KOTOPbIE YCTPONCTBO 6yAeT UCMOb30BaThb. g 3TOro Hy>HO
HaXaTb KHOMKY «/3MeHNTb», MOABUTCA OKHO PeAaKTUPOBAHUS YaCTOT KaHaNoB:

MponzecnEHEBIR YACTOTHEIR MAaH
YacToTa join kanana 1 (M) |D| YacToTa kaHana 9 () ]
YacToTa join kaHana 2 () ] YacTtoTa 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 YaCTOTHbBIM NaH NO3BOSET 3a4aThb A0 16 KaHANOB, a TakXe YaCTOTYy M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MepBble TpuM KaHana M BTOpPOE MNPUEMHOE OKHO Heo6XoAuMO
HacTpouTb B 06s3aTe/IbHOM MOpsAAKe, MWHaye MpPOU3BOJIbHbIN
YaCTOTHbIN NaH 6yaeT cYUMTaTbCsA NyCTbiM

Cnoco6 akTuBauum B ceTn — BbIbop cnocoba akTueaumm ABP nan OTAA.

Crocoh aKTHBALMKM B CETH: OTAA
ABP

3anpalwmBaTh NOATBEPXKAEHME — MPU BbIOOPE OTMPABKM MakeTa C NOATBEPXKAEHUEM,
YCTPOWCTBO 6yAET MOBTOPATb OTMPABKY MakeTa A0 TeX NOp, MOKa He NOy4YnT NOATBEPXKAEHME
OT cepBepa, NMM60 NOKa He 3aKOHYMTCS «KonnmyecTBO NepenoBTOPOB NakeTa» (CM. aanee).

Mpwu BbI6OpE OTNpaBKM NakeTa 6e3 NoATBEPXAEHUS, MOAEeM He 6yaeT
3HaTb, LOCTaBJ/IEH NAaKeT WU HeT

3anpalKMBaTh NOATEEQHAEHHE: C noaTEEpHAEHHWEM ‘

Bes noaTEEpHAEHWA

ABTOMaTU4eckoe ynpaBneHue ckopocTblo (ADR) — paHHas onums akTMBMPYeT B
YCTPOWCTBE aNroOpnUTM aBTOMATUYECKOrO YMpaBJeHUss CKOPOCTbIO Mepefads AaHHbIX CO
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CTOPOHbI ceTeBOro cepsepa LoRaWAN. Yem BbilLe Ka4eCTBO NMPUHMMAEMOrO CETbIO CUIHana,
TEeM BblLLE CKOPOCTb 6YAET YCTAaHABAMBATLCS Ha YCTPOMNCTBE. [JaHHYIO ONuMio pekoMeHayeTcs
BKJIIOYATb TOJIbKO Ha CTALMOHAPHO YCTAaHOBJIEHHbLIX YCTPOWCTBAX.

ABTOMaTHYECKOE YNPSENEHWE CHOPOCTERD !
Bhikn

OTKpbiBaTb NepBOE NPUEMHOE OKHO Yepes (He OTOBpaXKaeTCs B pexmnme «[1pocTom») —
3a[aéT BpeMmsi, Yepes KOTOPOE YCTPONCTBO OTKPOET NEPBOE NMPUEMHOE OKHO MOC/e nepenaym
oyepeHOro nakeTta. Bropoe npnémHoe OKHO BCerfga OTKpblBaeTca vyepe3 1 cekyHay nocie
nepBoro.

1cekyHaa
2 cekyHAbI
3 CEKYHARI
4 CceKyHAkI
5 cekyHA

OTKPLIEETE NEPEOE MPMEMHOE OKHO YEpPEe3!
7 cekyHA

8 CeKyHA

9 CceKyHA

10 cerxyHAa
11 cexyHA
12 cexyHA
13 cexkyHA
14 cexyHA
15 cexyHa

3agepkka 1 Ha noaTBepXAeHMe NPUCOeaUHEHUS K ceTu (He OTOBPaXKaETCs B pexXmme
«[pocTom») — 3a0aéT BpeMs, Yepe3 KOTOpOe YCTPOMCTBO OTKPOET MepBoe NMPUEMHOE OKHO
ONg NonyyYeHus NOoATBepXAeHMs npucoeamHeHuns K ceth LoRaWAN npu paboTe B pexume
npucoennHeHns OTAA. BTopoe OKHO BCcerfa OTKpbIBaeTcs Yepes 1 cekyHAy Noc/ie nepBoro.
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1 cexyHaa
2 CeKyHAakI
3 CeKyHAabI
4 cekyHAbI
5 cekyHa

5 CeKyHA

7 cekyHA

Janep#ka 1Ha Nod TEEpHOEHWE NPMODEAMHEHKA K CETH:
9 cekyHA

10 cekyHA
11 cekyHa
12 cexyHAa
13 cekyHAa
14 cexyHa

15 cekyHA

KonnuectBo nepenoBTOPOB nakeTa (He oTobpaxaeTcs B pexmnme «[1pocTtom») — ecnm
dYHKLUMS «3anpallmBaTb MOATBEPXKAEHME» OTKIOYEHA, YCTPONCTBO NPOCTO ByAEeT OTNPaBAsAThb
KaXAbIM MaKeT CTOJIbKO pa3, CKOMbKO YKa3aHO B AaHHOWM HacTpomke. Ecnu «3anpawmBaTtb
NOATBEPXAEHME» BKAKOYEHO, YCTPOWCTBO 6yAeT OTNPaBNAdTb MaKeTbl MOKa He MNoayyuT
NOATBEPXAEHNE MM MOKa HEe OTMNPaBUT CTOJNIbKO MAaKETOB, CKOJMIbKO YKasaHO B [OaHHOM
HaCTpOWKe.

1pas
2 paza
Jpaza
4 paza
5 pas
o pas
7 pas
K.onM4ecTBo NEpeNoETOPOE NakeTa:
9 pas
10 pas
11l paz
12 paz
13 paz
14 paz

15 pas

MowHocTb nepepatumka (He oTobpaxaeTcsa B pexumme «[pocTtom») — perynmpyeTtcs
MOLLHOCTb nepefaTyMka YCTPOWCTBa Mpw OTnpaBke nakeTtoB B ceTb LORaWAN. [laHHas
HaCTPOMKa MOXET ObITb MI3MEHEHA CeTbIO.
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MowHocTe nepeaaTHHKD:

(/)]
)

BE2a

A B C O N1 KO T

2 dBm
5 dBm
3 dBm

14 dBm
20 dBm

11 dEm

CkopocTb nepepaum (He OTObGpaxaeTcss B pexmme «[1pocTom») — perynmpyercs
CKOPOCTb Mepenayun, Ha KOTOpPOW YCTPOUCTBO 6yaeT nepefaBaTh nakeTbl B ceTb LORaWAN.

JlaHHasa CKOPOCTb MOXET ObITb M3MEHEHA CETbIO, eCn BKOYeH anroput™ ADR.

CKOpPOCTE NEpeaaqdM:
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DROSF12BW125
DR15F11BW125
DRZ SF10BW125
DR.3 5F9 BW125

DR4 5F3 BW125

DRS SF7 BW125
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BKINTAOKA «BETA M-BUS-1»

Bknagka «Bera M-BUS-1» conep>XuUT HaCTPOMKM NOAKIIOHYEHHOIO YCTPOMCTBA.

Ill.HHdJDDNaLLMﬂ L_{_::RaHatrpoﬁm LoRaWanN “TBera M-BUS-1 Asbik: Russian =

Texylulee cocToORHKME

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

HacTpoiin M-BUS

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

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

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 A
KomMaHae!

OMpocTE MOAKMKIYEHHEIE MpMBapE!

Tekyliee COCTOSHUE — OTOOPAXKAET TEKYyLLME NAPAMETPbLI YCTPONCTBA — BHYTPEHHIOKO
TemnepaTypy YCTPOWCTBA, 3apsif 6aTapen 1 Knacc yCTPOMNCTBA.

Hactpoikn M-BUS — no3BonsieT BbINOJHUTb HAaCTPOMKKN MHTepdenca M-BUS, a Takxe
yKa3aTb MoAefb M 3a4aTb ajpeca MOAK/IOYEHHbIX K KOHBEPTEPY MPMOOPOB y4yeTa. Aapeca
3a0aK0TCA TOMbKO B Clyvae paboTbl KOHBEPTEpPa B PEeXMMe CaMOCTOSATENIbHOrO Ornpoca
npmMoopoB yyeTa. [Npn paboTe B MPO3pavYHOM pexmme 3aZaHne agpecoB He TpebyeTtcs. [Npu
onpoce MNOAKMOYEHHbIX MPMBopoB yyeTa M-BUS-1 umcnonb3yeT BTOpuYHble agpeca. Kak
NpPaBnIO BTOPUYHBIM aapec COBMALAET C CEPUNHBIM HOMEPOM NprbOpa yyeTa.

HacTpoliku nepepayvM nokasaHui — rpynna napameTpoB, KOTOPble MO3BONSAIOT
NPOM3BECTM HACTPOWMKY MepuoaoB c6opa WM nepefayvs nokasaHWn, 1M YaCoBOro Mosca, no
KOTOPOMY 6yAyT HAaCTPOEHbI BHYTPEHHME YaCbl KOHBEPTEPA.

[MokKazaHMs cCUMThIBAOTCS C NoakmoveHHoro yctponcTtsa B 00.00 o BHYTpPEHHMM Yacam
YCTPOMCTBA, €Cnu 3ajaH nepmon co6opa AaHHbix 24 yaca, B 00.00 n B 12.00, ecnmn nepmog 12
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4acCoB M Tak Adanee. Bce nokasaHus XPaHATCA B NaMATU yCTpOVICTBa OO cnieayrouero ceaHca
CBA3N.

MNepuon nepenayn AaHHbIX MOXET HacTpauBaTbCs OT 5 MUHYT A0 24 4acos. [Nepenava
JAHHbIX OCYLLECTBASETCSH B C/Iy4aMHbI MOMEHT BPEMEHU BHYTPW BbiIbpaHHOro nepuoga. Npwu
MHWLUMMPOBAHMM CeaHCa CBSA3U YCTPOWCTBO HAYMHAET OTMPAaBAATb MaKeTbl C MOKa3aHUAMU,
Ha4YMHasg C CAMOro PaHHero.

Mpu  BbIKIIOYEHHOM MapaMeTpe «3anpaluBaTb MOATBEPXAEHMEY, YCTPOMNCTBO
OTNpaBnseT B CeTb BCE HAKOM/EHHble MakeTbl MO MOPSAKY C CaMOro paHHero Ao CaMoro
nocnefHero, OCBO6OXAas, TakMM 06pa3oM, odepeab OTMPABKM MAKETOB B MaMSATU.

Ecnv napameTp «3ampaliMBaTb MOATBEPXKAEHME» BKIOYEH, TO KOHBepTep 6yaeT
OTMPaBAATb CNEdylOWMA MaKeT TONbKO MOCHAEe MOJyYeHUs TMOATBEPXKAEHUS O [OCTaBKe
npeabiayuwero. ECnv Takoe NoATBEPXAEHUE He MONYyYeHO MOC/E BbINMONHEHNS YKa3aHHOro B
HaCTPOWMKax KONMYeCTBa MepenoBTOPOB MakKeTa, YCTPOWMCTBO 3aBepluaeT CeaHC CBSA3M [0
cnepytollero no pacnucaHuio. py 3TOM YCTPOWCTBO MPOAOSIXKAET CO6MpPaTb [AaHHble
COrflacHoO nepuoay c60pa AaHHbIX 1 3aM1CbiBaTh B MamaTb. HenepenaHHble MakeTbl OCTAOTCS B
NaMaTK YCTPOWCTBA 4O CleflytoLero ceaHca CB3m.

KomaHgabl — no3BongeT nepenaTtb KOMaHAY Ha KOHBepTep «OnNpoCUTb NOAKIOYEHHbIE
npubopbl». [locne HaxaTus Ha KHOMKY KOHBEPTEP OMPOCUT BCE MOAKKOYEHHbIE MPUGOPSI
yyeTa 1 cpa3y nepenacT 3T faHHble B ceTb LORaWAN.
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B maHHOM pa3gene onmMcaH MpPOTOKON O6bMeHa JAaHHbiMM Bera MBUS-1 c ceTblo
LoRaWAN.

B nonsx, cocrtosimux U3 HECKONbKUX 6aMT, MCnosb3yeTcs MnopsAoK
cnepoBaHus little endian

KOHBEPTEP M-BUS-1 NMEPEAOAET MAKETbI CNEAYIOLWWUX TUMOB

1. TTakeT c NoKasaHUsAMK TeNIOCHETUMKA, nepenacTcsd perysiapHo, nmMbo no 3anpocy

Pasmep B OnwucaHue nons Twn

1 6anT Twn nakeTa (ong gaHHoOro naketa == 1) uint8

1 6anT 3apsin 6atapen, % uint8

1 6ant 3HaYeHMa OCHOBHbIX HACTPOEK KOHBepTepa (butoBoe uint8
nosne)

4 6anTa CepuinHbIM HOMep Nprbopa yyeTa uint32

4 6anTa BpeMs CHATUA NoKasaHuK, NnepefaBaeMbIX B JAHHOM uint32
nakeTte (unixtime UTC), no BHYTpPEHHNM YacaM KOHBepTepa

4 6anTa KonnuectBo noTpebneHHom Tennosow aHeprmumn, Wh uint32

4 6anTa CyMMapHbI O6BEM TEMNOHOCUTENS, NI uint32

4 6anTa Bpemst HapaboTku, Y uint32

2 banTa Tekylwas TeMnepaTtypa B NofatollemMm TpybonpoBoae uintl6
°C*100

2 6anTa TekyLas TemnepaTypa B o6paTHOM Tpybonposoge °C*100  uintl6

2 6anTa TekyLwmn pacxon TennoHocuTens, l/h uintl6

KoHBepTep copepuT B cebe BCTPOEHHble Yacbl C KajeHAapeM, BpemMs W AaTa Ha
KOTOpPbIX 3a4aeTCs NMpu NPOM3BOACTBE, a TAKXE MPU KaXKAOM KOHOUTYPUPOBAHUM YCTPOUCTBA
yepes nHtepdenc USB. lNpu perynspHoOM nepefaye nakeTa MCNOb3YOTCSA AaHHbIE, CHATbIE Ha
ONVKANLLMA MOMEHT BPEMEHMW, KPATHbIN 33jaHHOMY B HAaCTPOMKaX MHTEPBaNy nepenayu:

e [1n5 nHTepBana 1 yac: nepenatoTCa NOKa3aHWS Ha Ha4Yao TEKYLLEro 4Yaca;

¢ [1ns nHTepBana 6 4acoB: nepefatoTcs nokasaHms Ha 00:00, 06:00, 12:00, 18:00;
o [1na nHTepBana 12 yacos: nepenatotcs nokasaHusa Ha 00:00, 12:00;

e [1ns nHTepBana 24 4yaca: nepepatotcs nokasanusa Ha 00:00 TekyLwmx CyTOK.

Mpw Nnepenaye NakeTa no 3anpocy UCMOMb3YOTCA JaHHbIE, CHATbIE B MOMEHT MOJy4YeHus
3anpoca.

[MakeT AaHHOrO TuUMa NepefaeTcs AN KaXOOro M3 MOAKJIKYEHHbIX NPUOOPOB yyeTa
oTAeNbHO. Hanpumep, ecim K KOHBePTepPY NOAKMOYEHO 5 NpUOOPOB yyeTa, NpU O4epeaHOM
BbIXOJeE Ha CBA3b byAeT nepenaHo 5 NakeTos.
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PacwmndpoBka 6UTOBOrO NONS «3HaYEHNS OCHOBHbIX HACTPOEK»

BuThbl OnwucaHue nons
0 6ur Twun aktuBauum 0 - OTAA, 1 — ABP
16ut 3anpoc noaTeepxaeHus naketoB 0 — BbikOYEH, 1 — BKIOYEH
2,3,4 6ut [Mepunopn BbIXOAa Ha CBA3b:

|1 == 0|2==0|3==0] - 5 MUHYT

|1 == 1|2==0|3==0]| - 15 MunHyT

|1 == 0|2==1|3==0|- 30 MuHyT

|1 == 1|2==1|3==0|- 1 yac

|1 == 0]|2==0|3==1|- 6 yacos

|1 == 1|2==0|3==1|- 12 yacos

|1 == 0]|2==1|3==1|- 24 yaca
5 6ut Twn BxoAa - OXpaHHbIN (419 AaHHOro yCTponcTea = 1)
6 out Twn BXo4a - OXpaHHbIN (419 AaHHOro yCTponcTea = 1)
7 6uT pe3eps (Bceraa 0O)

2. [lakeT C AaHHbIMW OT BHELWIHEro yCTPOMCTBA, NONYYEHHbIMK NO MHTepdency M-BUS
(Mpo3payHbIN pexxmm paboThbl)

Pasmep B 6anTax

OnucaHue nons

1 6anT Tun nakeTa, 0N AaHHOrO NakeTa ==

2 banTa O6Wwmin pasmep NONyYeHHbIX Yepes MHTepdenc AaHHbIX
1 6anT Pa3mMep AaHHbIX B JaHHOM MakeTe

1 6anT [MopsaKOBbIM HOMEP MakeTa

1 6anT Bcero naketos

MaccuB JaHHble

TexHonorms nepepavm AaHHbiX LORa HaknaAblBa€T OrpaHUYEHMS Ha MaKCKMMasbHbIN
pa3Mep nakeTa, B 3aBUCUMOCTU OT CKOPOCTU, Ha KOTOPOW NepefaeTca AaHHbIV nakeT. B cnyvae
eCnn JaHHble, NOJlyYeHHble Yepes3 BHELWHUN MHTepdEenC, He MOryT 6biTb NepefaHbl B OAHOM
rnakeTe, OHM pPa3bMBaAOTCA Ha HECKOJIbKO MAKETOB, KOTOpPbIE MepenatnTCs NOCNefOBaTENbHO.

3. [MakeT C VIH(I)OpMaLI,l/lel;I O BHeWHEM MNnTaHunM, nepenaceTtcd npu nogknrvYeHnn wu
OTK/TIOYEHNN BHELIHETO NMMTaHNA

Pasmep B 6anTax

OnucaHue nons

1 6ant Twn nakeTa, 4Ngd AAHHOrO NakeTa ==

1 6ant 3apsan 6atapeu, %

1 6anT 3Ha4YeHMa OCHOBHbIX HACTPOEK (6bUTOBOE Nose)

1 6ant CocTosHme nuTaHums (0 — oTkNoYeHo, 1 - moaKItoYeHOo)
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4. [NakeT «TpeBora», NepefaeTcs nNpu 3aMbiKaHUM OLHOIO U3 OXPaHHbIX BXOA4OB

Pasmep B 6anTax

OnucaHue nons

1 6anT Twn nakeTa (AN9 AaHHOro NakeTa ==

1 6anT 3apsin 6aTtapewn, %

1 6anT 3Ha4yeHMs OCHOBHbIX HACTPOEK KOHBepTepa (6uToBOE NMone)

1 6anT Homep Bxoaa, Ha KOTOPOM 3admnKCUpoBaHa «TpeBoray (1 nnm 2)
1 6ant CocTtosHue Bxoga 1 («0» - pa3oMKHYT, «1» - 3aMKHYT)

1 6ant CocTtosHue Bxoga 2 («0» - pa3oMKHYT, «1» - 3aMKHYT)

5. MakeT c nHPopMaumen o6 n3IMeHeHNn CoCTostHMS Bbixogo OUT_1 nan OUT_2

Pasmep B 6anTax

OnwucaHue nons

1 6anT Twn nakeTa (AN9 AaHHOro NakeTa ==

1 6anT 3apsin 6aTtapewn, %

1 6anT 3Ha4yeHMs OCHOBHbIX HACTPOEK KOHBepTepa (6uToBOE NMone)

1 6anT Homep Bbixoaa, Ha KOTOPOM 3adUKCUPOBAHO M3MeHeHMe (1 nnn 2)
1 6anT CocTosiHme Bbixoaa («0» - BbIK/tOYEH, «1» - BKIOYEH)

6. lMakeT C 3aNpPOCOM KOPPEKTUPOBKN BpeMeHn (nepenaétcs pa3 B 7 AgHen Ha LoRaWAN

nopt 4)

Pasmep B 6anTax

OnucaHue nons

1 6anTt

Twn nakeTa (ANg LaHHOro nakeTta == 255)

4 6anT

Bpems koHBepTepa B unixtime

7. TlakeT C HaCTpoMKaMu - nepepaeTcsa ycTponctsomMm Ha LoORaWAN nopTt 3

Pasmep B 6aiitax OnucaHue nons Tun
1 6anT Tun nakeTa, o AaHHOrO NakeTa ==
2 6anT ID napameTpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa . =mmms
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ==mms
2 6anT ID napameTpa uintlé
1 6ant InvHa naHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa  ===m=
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KOHBEPTEP M-BUS-1 MPUHWMAET NAKETblI CNEAYIOLWNX TUMOB

1. TlakeT C KOPPEKTUPOBKOM BPEMeHU — nNepefaeTcs npuaoxeHrnem Ha LoRaWAN nopt 4

Pa3smep B 6arTax OnwucaHue nons
1 6ant Twn nakeTa, 49 AaHHOro nakeTta == 255
8 6anT BennumHa B cekyHAax, Ha KOTOPYIO HY>XHO CKOPPEKTUPOBaTb

Bpems. MOXeT 6bITb MOIOXUTENBHOW UM OTPpULATENBHOM

2. 3anNpocC TeKYLLMX MOKa3aHNM

Pa3smep B 6arTax OnwucaHue nons

1 6anT Tvn nakeTa, 419 AHHOrO MakeTa ==

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

4 6anTa CepumnHbIN HOMEpP CYETYMKA

Mpn NONy4YeHUM AAHHOrO MakeTa KOHBEPTEP COBEPLUMT BHEOYEPEAHOM OMpOC BCEX
NOAK/IOYEHHbIX MPM60opPOB y4veTa (Tun 3anpoca=0) M noovepenHO MepefacT MakeTbl C
TEKYLMMM MOKA3aHUIMUM NS KaXAOro M3 HUX, IMO6O0 OMPOCUT TONBKO OAWH MpUbOop Mo
cepumHomy Homepy (Tmn 3anpoca=1).

3. KoMmaHaa BKIKOYEHUS BbIXO4a

Pa3smep B 6arTax OnwucaHue nons

1 6anT Tun nakeTa, AN JaHHOrO NakeTa ==

1 6anT Homep Bbixoaa (1 - 2)

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

(O — 3aMKHyTb HaBceraa)

4. PaboTa KOHBepTepa B MPO3PaYHOM pexmme

Pa3smep B 6arTax OnwucaHue nons
1 6anT Twn nakeTa, ANg 0aHHOro rnakeTa ==
MaccuB JaHHble

Mpwn nonyvyeHun aaHHoro naketa M-BUS-1 nepepnact conepxalwmecs B HEM AaHHbIE B
nHTepdenc M-BUS (B 3aBucumocTn oT mopenu). B cnyyae, ecnm BHewHee yCTPOWCTBO,
NOAK/MOYEHHOE MO MHTepdency, OTBETUT B TeYeHWe 3a[aHHOro B HacTpomkax M-BUS-1
TalMayTa, OTBeT 6yneT nepenaH B cetb LORaWAN B Buae oaHOro mam HEeCKONbKMX MaKeTOoB
TMna 3.

Mpu Mcnonb3oBaHMM KOMAHA BKJIIOYEHUS/BBIK/IOYEHUS BbIXOAOB U MpMU
pa6oTe B NPO3pavyHOM peXxMme KOHBEpPTEP AO/HKEH paboTaTbh OT BHELLUHErO
MUCTOYHUKA NUTaHUA (paboTaTb KakK ycTponicTBo Knacca C)

TexHonormns nepefaym AaHHbix LORa HaknagblBaeT OrpaHUYeHUs Ha MaKCUMMaSbHbIN
pa3Mep nakeTa B 3aBUCUMOCTM OT CKOPOCTU, Ha KOTOPOM nepefaeTcs nakeT. B cBa3n ¢ aTum
pasMep NakeTa, OTMNPaBASEMOro Ha YCTPOWCTBO, He AO/MKEH npeBbiwaTb 51 6amt. Ecnum
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TpebyeTca OTNPaBMTb MakeT 60Mbllero pasmepa, BHELWIHee TMPUIOXEHUE  LOSKHO
y[OCTOBEPUTHLCS Yy CETEBOro CepBepa B TOM, YTO TeKyLlass CKOPOCTb, Ha KOTOPOM paboTaeT
YCTPOWMCTBO, NO3BONISAET OTMNPABAATL NMakeTbl 60/blLLEro pa3Mmepa. B Tabnuue HMxKe NpuBeneHbl
MaKCMMasbHble pa3mepbl MakeTa ANs Pa3INYHbIX CKOPOCTEWN.

CKopocTb dakTop pacnpocTpaHeHUs MakcunManbHbIM pasMep nakeTa
DRO SF12 51 6ant

DR1 SF11 51 6ant

DR2 SF10 51 6anT

DR3 SFO 115 6anT

DR4 SF8 222 6anT

DR5 SF7 222 6anT

5. KomaHaa BbIKJtOYEHWS BbIXO4a

Pa3smep B 6arTax OnwucaHue nons
1 6anT Twn nakeTa, ANg 0aHHOro rnakeTa ==
1 6anT Homep Bbixoga (1 - 2)

6. [1akeT C 3aNpOCOM HaCTpoek— nepenaetcsa npunoxeHnem Ha LoRaWAN nopt 3

Pasmep B 6aiTax OnwucaHue nons
1 6anT Twn nakeTa, ANg 0aHHOro NnakeTa ==

B oTBET Ha AaHHbIV NaKeT yCTPOMUCTBO NPULLNET NakeT C HaCTPOMKaMM

7. TlakeT C HaCTpOMKaMU, MONHOCTLIO MOAEHTUYEH NAKETY OT YCTPOMCTBA

Pasmep B 6aiiTax  OnucaHue nons Twvn paHHbIX
1 6anT Tun nakeTa, onsg LAHHOrO NakeTa ==

2 6anT ID napameTpa uintl6
1 6anT InnHa paHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa ===e-
2 6anT ID napameTpa uintl6
1 6anT InnHa paHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa ===e-
2 6anT ID napameTpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa ===e-

I'IepeuaBaeMbM Ha yCTpOl7ICTBO MakeT C HaCTpOl;lKaMl/I MOXET COAEPXKaTb HE BCE
HaCTpOl7IKl/l, noaaepXxmBaeMblie yCTpOl7ICTBOM, a TOJIbKO TY NX 4YaCTb, KOTOPYIO HEo6Xx0AMMO
MN3MEHNTD.
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Tabnmua ID HacTpoek M-BUS-1 1 nx BO3MOXXHbIX 3HAa4YEHU

T) BE23

A B C O N1 KO T

ID OnucaHue OnuvHa NMpuHUMaemble 3HaYeHUS
HaCTPOMKM AaHHbIX
4 3anpalmBaTh MOATBEPXKAEHME 1 6ant 1 - 3anpawmnBaTb
2 — He 3anpalumBaTh
5 ABTOMaTMYECKOE yrnpaBneHne 1 6anT 1 — BK/IIOYEHO
CKOPOCTbIO 2 — BbIK/IIOYEHO
8 KonnyecTBo nepenoBTOpPOB NakeTa 1 6aunTt ot 1lp015
16 [Mepnopn nepenayun AaHHbIX 1 6anT 1-1yvac
2 — 6 y4acos
3 —12 yacos
4 — 24 yaca
5 = 5 MUHyT
6 — 15 MUHYT
7 — 30 MUHYT
32 CkopocTb nHTepdenca MBUS 1 6ant 1-300
2 -600
3 -1200
4 - 2400
5-4800
6 — 9600
33 Tun NOAKNOYEHHOrO YCTPOWCTBA 1 6anT O — TMN yCTpONCTBa He
M-BUS 3ajaH
1 - Tennoyyer 1
2 — Ntanma CT3 21 bepunn
3 — Danfoss
Sonometer_500
4 -ELF_M
5 — Weser
6 — MULTICAL_801
7 — MULTICAL_402
49 Mepnon c6opa AaHHbIX 1 6ant 1-1uvac
2 — 6yvacos
3 —12 yacos
4 — 24 yaca
5 = 5 MUHyT
6 — 15 MUHYT
7 — 30 MUHYT
55 YacoBow nosic, B MUHYTax 2 6anT o1 -720 po 840
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YctponctBa M-BUS-1 [OMKHBI XPaHWUTbBCS B 3aBOACKOW YMaKOBKE B OTar/IMBAEMbIX
nomelleHuax npu Temnepatype oT +5°C go +40°C 1 OTHOCUTENBHOM BAAXHOCTU He 6onee

85%.

TpaHCNOPTMPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKax BCEX TUMOB
Ha Ntobble paccToaHMs Npu TemnepaTtype oT -40°C go +85°C.

34 PeBusma N2 12 ot 27.02.2020



M-BUS-1/ PykoBOACTBO MO 3KCMyaTaumm @ Beaa

A B C O 5 KO T

7 KOMINEKT NMOCTABKW

YctponcTtso M-BUS-1 nocTasnseTcs B CnefyoLwen KOMnaeKTaumm:

KoHnBepTep M-BUS-1 (c AByMS BKpYYEHHbIMU BUHTamMmM) — 1 WwT.

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

MacnopTt — 1 wrT.
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@

[apaHTUNHBIM CPOK Ha YCTPOWCTBO COCTABNSAET 5 NeT CO AHA NPOLAXKM.

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

MoTpebutens 0653aH CO6M0AaTb YCNOBUS U NMPaBMIa TPAHCMOPTUPOBAHNS, XPaHEHNS U
3KCMAyaTaumn, yKasaHHble B JAHHOM PYyKOBOACTBE MOJb30BaTENS.

[apaHTUNHbIE O653aTENbCTBA HE PACMPOCTPAHSAIOTCS:
- Ha 3N1EMEHTbI MMTaHMS YCTPOMCTB, oTnpaBmBLLMx 60nee 20 000 nakeTosB;

- Ha YCTPOWMCTBA C MEXaHWNYECKMMU, INEKTPUYECKUMU U/ NHBIMU MOBPEXLEHNAMN W
nedekTaMmn, BO3HUKLWMMU MPU  HaPYLEHUN YCNOBUM TPAHCMOPTUPOBAHUS, XPaHEHUS W
aKCnayaTaumu;

- Ha yCTpOI;ICTBa CO cnejaMn peMOHTa BHE CEPBUCHOIO LEHTPA U3TOTOBUTENA,

- Ha yCTpOl;lCTBa CO cniegamMm oKncneHna nnin gpyrnx npm3HakoB nornajgaHuna XNOKOCTEMN
B KOpNycC mn3aenn4.

Mpw BO3HUKHOBEHWM FAPAHTUMHOIO Ciyyvas cneayet 06paTUTbCs B CEPBUCHbBIN LLEHTP MO
apgpecy:

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

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

A B n w T

vega-absolute.ru

PykoBoacTtso no akcnayataumm © OOO «Bera-Aécontot» 2017
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