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DTOT AOKYMEHT NMPUMEHUM K CNeAyoLMM YCTPONCTBAM:

OKOHeYHble yCTPOMCTBa M-BUS-2

VicTopus pesn3nm

01 20.12.2017 KEB JlaTa co3paHus LOKyMeHTa

02 05.04.2018 TWK PaboTa B MPO3payYHOM pexmnme yaaneHa, Menkme npaskm

3mMeHeHNs B normke paboTbl yCTPOMCTBA, LOHABNEHDI
4aCTOTHbIE MNaHbl, K3MEHEHNS B MPOTOKONE O6MeHa, B
TEXHNYECKUX XapaKTEPUCTUKAX, LOBABNEHbI HOBblE
NoAAEPXKMBAEMbIE MOAENN TEMTOCYETYMKOB

icnpaBneHa onevaTka B TEXHUYECKUX XapaKTEPUCTUKAX
04 06.11.2018 KEB KacaTeNlbHO eMKOCTW 6aTapeun, OOGHOBEH CMMUCOK
NOAAEPXMBAEMBIX TEMNOCHETYMKOB
i3meHeHMs B NpoToKone obMeHa, AobaBneHa GyHKLUMS
HaCTPOWKWM YCTPOMCTBA MO BO3AYXY», B TEXHNYECKME
XapakTepmncTnkm nodasneH AppEui ycTtponcTaa,

03 10.08.2018 KEB

05 01.07.2019 KEB
no6aBneH pasnen « MapKnMpoBKa», M3MEHUINCH Nepnoapl
cbopa 1 nepenayun AaHHbIX, usmeHuncs AppEui
yCTPOWCTBA

06 15.04.2020 KEB BHeceHbl ucnpasneHuns B Tabnunuy 1D HacTpoek, npoyne
MenKme NpaBKK

07 14.092020 KEB Tun NaKEeTa C HACTPOMKaMM UCMPABNEH Ha 00,vy6paH
Landis Gir n3 cnmcka nogaep>KxMBaeMbix YCTPOMUCTB

08 03.02.2021 KEB I3MeHeHMe KonnyecTBa rapaHTUNHbIX NakeTos, AppEui
y6paH 13 TEXHUYECKNX XapaKTEPUCTUK
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HacTosllee pyKOBOACTBO PacnpOCTPaHAETCS Ha YCTPOMCTBO CUYUTbIBAHWUS MOKa3aHMIA
M-BUS-2 (nanee — ycTponcTBo, KOHBepTep) npounssoactesa OOO «Bera-A6contot» u
onpenenseT NoOpPsaAOK YCTaHOBKM U MOAKIOYEHMS, @ TaKXKe COAEPXKUT KOMaHAbl yrpaBaeHns 1
onucaHne ¢yHKLMOHaNa.

PyKOBOACTBO NMpefHa3Ha4YeHo AJ1g CNeumanmcToB, O3HAaKOMIIEHHBIX C MPaBuiaMm
BbIMOIHEHMS MOHTaXHbIX PabOT B 061aCTU PA3IMYHOIO 1EKTPOHHOIO U SIEKTPUYECKOTrO
060pyAOBaAHMUS.

[na o6ecnevyeHuns yCTONYMBON PaAnOCBA3N MeXay 6a30BOM CTaHUMeEN n
OKOHEYHbIM YCTPOWCTBOM peKomMeHAyeTcsi wu3beraTtb YCTaHOBKMU
ob6opynoBaHuss B MecTa, npeacrtasiasiolme co6omM Henpeoaosmmble
nperpapbl A8 NPOXOXAEHUS paANOCUTHaNa, TaKMe KaK: apMUpPOBaHHbIe
NnepeKpbITUS WU CTeHbl, MNOABaJibHble MOMELLEHNS, MNOA3EMHbIe
COOPYXXEHMUS U Konopubl, CTajlbHble KOpoba 1 T. 4.

Mpu pasBopaumMBaHUM ceTH, BKJIIOYalOLEN B cebs 60/blLIOEe KOIMYECTBO
OKOHEYHbIX YCTPOMNCTB, HEO6XOAMMbBIM 3TaNoOM SIBIIETCS BbiNOJIHEHME
paboT nNO paAMOINIaHMPOBAHUIO C MNpoOBeAeHUEeM  HaTypPHbIX
3KCMEepUMEHTOB

OO0 «Bera-A6contoT» coxpaHsaeT 3a COboM NpaBo 6e3 NpeaBapUTENIbHOIO
YBEAOMJIEHUNS BHOCUTb B PYKOBOACTBO U3MEHEHMUS, CBA3aHHbIE C yNyYlleHneM 060pyLOBaHMS
M NPOrPaMMHOro obecneyeHms, a Takxe AN yCTPaHeHWs OneYaToK M HETOYHOCTEMN.
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OMUCAHWE YCTPOWCTBA

KoHnBepTep M-BUS-2 npeaHasHayeH Ans CYMTbIBAHUS MOKA3aHUM C YCTPOUCTB,
nmetLwmnx nHTepdenc M-BUS, ¢ nocnenyomMmMm HakoMIeHMEM U Nepefaden 3Tom
nHoopmaumm B cetb LORaWAN.

KoHBepTep MOXET 6bITb NCMOMb30BaH HA MPMOOPax y4eTa KOMMYHabHbIX PECYPCOB U
NPOMbILLIEHHOM O60PYAOBaHUM C MHTepdencom M-BUS, Takmx Kak BOLOCHETUMKMY,
INEKTPOCUYETUMKM, TEMIOCUYETUMKU. M-BUS-2 MOXeT paboTaTb B peXMME CaMOCTOSTEIbHOIO
OMNpoOCa HEKOTOPLIX MoAeNnen NpnMoopoB yyeTa. [logaepxxmeaemoie NpruobOpPLI yYeTa:

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 NUTaHNS 4N KOHBEPTEPa CNYXXUT BCTPOeHHas 6aTtapes éMkocTbio 6400
MAUY.

Ons  KoppeKTHoro ¢yHKUMOHUPOBAHMA  KOHBepTepa B  peXume
CaMOCTOSITE/IbHOTO OMpoOCa pPEKOMEeHAYeTCA MoAK/A4YaTb K OAHOMY
KOHBepTepy NpuM60opbl y4éTa OAHON Moaenu

Mpu opHOBPEMEHHOM WCMNOJIb30OBAHUMN Pa3/INYHbLIX Mojenei npué6opos
y4yéTa C OAHUM KOHBEPTEPOM KOpPpPEeKTHas paboTa He rapaHTUpyeTcs

HacTpowka koHBepTepa ocyuecTsasgeTcs no USB ¢ nomoubio cneuunansHoro MO
«Vega LoRaWAN koHourypatop».

AJITOPUTM CBOPA U NMEPEOAYUN OAHHBIX

[MoKazaHMs CUUTBIBAKOTCS C MPUOOpPa yveTa C HaCTParMBaeMbIM NEPUOLOM OT 5 MUHYT
10 24 yacoB. CYMTaHHblE MOKa3aHWsA COXPaHSOTCS B MaMaTb YCTPOMCTBA U NepefatoTcs npu
o4yepelHOM ceaHce CBs3M ¢ ceTblo LoRaWAN.

MNepuon nepenavm AaHHbIX MOXET HAaCTPamMBaTbCsa OT 5 MUHYT A0 24 yacos. [lepenaya
JAHHbIX OCYLLLEeCTBASETCS B CYyYaWHbI MOMEHT BPEMEHU BHYTPW BbIbpaHHOIO nepmnoaa. [Npwn
oYepelHOM BbIXOLE Ha CBA3b YCTPOMCTBO HAYMHAET OTMPAaBAATb HAKOMNEHHbIE NaKeTbl C
NOKa3aHUSAMMK, OT CAMOrO PaHHEro K CaMOMY MO3AHEMY.

Ecnu napameTp «3anpawmBaTb NOATBEPXKAEHMEY BKIIOYEH, TO YCTPOMCTBO 6yaeT
OTNPaBNATb CNeAyOWMI NaKeT TONbKO MNOC/E MNONYyYEHUS MOATBEPXKAEHWS O AOCTaBKe
npeablaywero. Ecny Takoe NoATBep)AEHWE He MOoyYeHO NOC/e BbINOJHEHNS YKa3aHHOIO B
HaCTPOMKax KONMYeCTBa NepenoBTOPOB NaKeTOB, KOHBEPTEP 3aBEepLIAET CeaHC CBA3N O
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cnenytoLlero no pacnumcaHuio. Mpm 3ToM yCTPOMCTBO NPOAOIKAET COBMPATh AaHHbIE
COrflacHoO nepuoay cb6opa AaHHbIX M 3annCbiBaTb B MaMaTb. HenepenaHHble MakeTbl OCTalOTCA
B MaMSATV KOHBEPTEpPa [0 CieAytoLLero CeaHca CBsA3N.

[Mpw BbIKNIOYEHHOM NapamMeTpe «3anpallmBaTb MOATBEPXKAEHME», YCTPONCTBO
OTMPAaBASET B CETb BCE HAKOMEHHbIE MaKeTbl MO NOPSAKY C CAMOro paHHEro 4o CaMmoro
nocnenHero. NpoBepku AOCTaBKM MaKeTOB B TAKOM peXXmMme HeT. HenepenaHHbIX MakeToOB B
NaMsaATN YCTPOWCTBA HE OCTAETCA.

Bpemsi BHYyTPEHHMX YaCOB YCTaHABIMBAETCSH aBTOMATUYECKN NPY NOAKAOYeHUM K «Vega
LoRaWAN Configurator» yepe3 USB, a Takyke MOXeT 6bITb CKOpPEKTUPOBaHO Yepe3 LoRaWAN.

OYHKLUMOHAN

KoHBepTep M-BUS-2 aBnseTcs yCTpOMCTBOM knacca A (no knaccuodmkaumm LoRaWAN)
n obecneymsaeT cnefyowmn GyHKLUMOHaN:

o noaaepxka ADR (Adaptive Data Rate)
o MNOAAEPXXKAa OTMNPABKM NaKeTOB C MOATBEPXKAEHMEM (HAaCTpamnBaeTCs)
O M3MepeHue TeMnepaTypbl MOCPEACTBOM BCTPOEHHOIO TEPMOAATHMKA
O M3MepeHue 3apsaa BCTPOEHHOW 6aTapen B %

MAPKNPOBKA

MapkrpoBKa YyCTPOMCTBa BbIMOJHEHA B BWAE HAK/JEMBAEeMOW 3STUKETKWM, KOTOpas
COLEPXKUT:
HaumeHoBaHWe nspenns;
DevEUI;
Mecsau n rof BbinyCKa Usnenums,
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 ynakOBOYHOW KOPO6GKe pacrnofaraetcs AOMONHUTENbHAs 3TUKETKa,
coaepalias:
o WHbopmaumio o Bepcrm BCTPOEHHOIO NPOrPaMMHOro obecrneyeHms;
o QR-kop, B kKOTOpOoM cogepxaTtcs DevEUl wmn knoun, Heobxoammble Ons
perncTpaunm yctpomcTea B cetn metogom OTAA.

o O O
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OCHOBHbIE

NHTepdenc M-BUS 1

KonunyectBo noakntodaembix M-BUS ycTtponcTs He 6onee 10

USB-nopT mini-USB, type B

[ana3oH paboymx TemnepaTtyp -40..4+85 °C
LoRaWAN

Knacc yctponcTtesa LoRaWAN A

KonunyecTtBo kaHanos LoRa 16

YacTOTHbIM nnaH

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

Cnocob6 aktmBauumm B cetn LoRaWAN

ABP n OTAA

I'Iepvlou BbIXOda Ha CBA3b

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

I_Iepvlo,u HaKOomMneHm4a AaHHbIX

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

O61beM NamMaTy g HaKOMIEHUS NakeToB

50 nakeToB

AHTEHHbIV Pa3beéM SMA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb PaiMOCBA3M B MIOTHOW FTOPOLACKOW [0 5 KM
3acTpownke
JanbHOCTb PaanoCBA3M B CE/IbCKON MECTHOCTM 00 15 Km
MowHOCTb NepeaaTymka No yMOoN4aHMIo 25 MBT (HacTpavnBaeTcs)
MakcrmarnbHas MOLWHOCTb nepenaTymka 100 mBT
MutaHune
EMKOCTb BCTpOEHHOM 6aTapewn 6400 MAY
[apaHTMPOBAHHOE YNCIO OTMNPABIEHHbIX 10 000
YCTPOMCTBOM MNaKETOB, HE MEHee
Kopnyc

Pa3mepsbl Kopryca

102 x 95 x 28 mm

CTteneHb 3aWmMThl KOpMyca

P54

KpenneHne

PeBu3uma N2 08 o1 03.02.2021
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OMMNCAHWNE KOHTAKTOB
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KoHBepTep wuMeeT 12 nap KOHTAaKTOB B KOJNoAKe, KoTopble sasasiotTcs M-BUS
nHTepdencamm. Cam KOHBepTEP NO3BONSET NOAKNOUYUTL A0 10 yCTPOMCTB C MHTepdencom M-
BUS. Ons 3TOro MoryT 6biTb Bbi6paHbl Ntobble 10 map v3 12-Tu. lNpy 3TOM KOHTaKTbl 1-12
anatoTCcs M-BUS- (HMXHUI psia), @ KOHTaKTbl 13-24 M-BUS+ (BepxHUM paa).

B uenax yBenmyeHms cpoka Cnyxbbl 6baTapen pusmyecknm ypoBeHb nHtepdenca M-BUS
BKIOYaeTCa B paboTy (NomaéTcs nuTalowee HanpshkeHue Ha Bbixoabl M-BUS+, M-BUS-)
HEenoCpeACTBEHHO rMepej OMNpoCOM Mpubopa Yy4yéTta C MNPOrpaMMUPYEMON  3a4EPXKKOM
(BENMYMHA 3a4EPXKKM 3aBUCUT OT TMMNa NOAK/IOYEHHOro Npubopa y4éTa). 3aaepKa BBOANTCS
ANg TOro, 4tobbl NpUbOp y4€Ta ycrnen npoOvHULMAIN3ZMPOBATL COHBCTBEHHBLIN UHTEPDENC U
NOArOTOBUTLCSH K MPMEMY [aHHbIX OT KOHBepTepa. [10 3aBeplueHnn ornpoca OU3NYECKUn
ypoBeHb M-BUS oTkntovaeTcs.

Ha nnate Takke pacnonoxeH pasbéM SMA Ons noakaoyeHus BHELHEM aHTEHHbI
LoRaWAN.

Pazbém SMA ons

NoAKNOYEHUS
BHELWHEeW aHTEeHHDbI
LoRaWAN
—
'
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KoHeepTep M-BUS-2 nnTaeTcs oT BCTpoeHHOM 6aTapen. Ecnn 6aTapes He MOAKIOYEH],

HEeO6XOANMMO MOAKIOUUTL €€ K OAHOMY 13 PAa3bEMOB MUTAHWS Ha NiaTe.

Pa3bvémbl anga
noakaovYeHuns
6aTtapeu

KoHeepTep M-BUS-2 nogaepxmBaeT ABa cnocoba aktmBauum B cetn LoRaWAN — ABP
OTAA. BbibpaTb OAMH M3 CNOCO60B MOXHO C nomoubio nporpammbel «Vega LoRaWAN

Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lNocne HaxaTusi Ha KHOMKY 3amycka, YCTPOMCTBO Cpa3y HaynHaeT

paboTaTb B peXXmme « AKTUBHbINY.

PeBu3uma N2 08 o1 03.02.2021
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7 Ha)kaTb KHOMKY
3anycka,
PaCronoXXeHHYo
Ha nnate
1
.

2. Cnoco6 OTAA. lNocne HaxaTma Ha KHOMKY 3amnycka, YyCTPOMCTBO OCYLLECTBUT TpW
NOMbITKM MNPUCOEAMHEHUS K CeTM B 33a4aHHOM MNPU HAaCTPOMKE 4YaCcTOTHOM nnaHe. [pwu
NONy4YeHUN noaTeBepxaeHus akTuBaumm B cetn LoRaWAN, ycCTponcTBO nogacT curHan
WHOMKATOPOM (CBeYeHMe B TeueHne 5 CekyHa) 1 nepenaeT B pexmMm «AKTUBHbIM». Ecnn Bce
MNOMbITKM OKaXXyTCH HEYAAYHbIMM, CYETUYMK MNPOJOMKUT HaKOMNeHUe JaHHbIX U byaeT
OCYLLEeCTBAATb NOMbITKN NPUCOEANHEHNS K CETU Pa3 B 6 4YaCOB.

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

MNMepep npucoegnHeHnemM yCTPOMCTBA K ceTU, ybeanTecb B TOM, YTO B CeTb
BHECEHbl ero peructpaumoHHble aaHHble — Device EUI, Application EUI n
Application Key ana OTAA, nuéo Device address, Application session key u
Network session key ansa ABP

10 Pesusna N2 08 ot 03.02.2021
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PABOTA KOHBEPTEPA B PEXUME CAMOCTOATE/IbHOTO OMNMPOCA NPUBEOPOB YYETA

B pexunme caMoCToATEeNbHOro Onpoca, KOHBEPTEP NEePUOANYECKM NOCTefOoBaTEIbHO
onpallrBaeT MpMbOpbl MO WX BTOPUYHLIM ajpecaM. Afpeca OrpallrBaeMbIX MNPUOGOPOB
3anKMCbIBaOTCS B KOHBEPTEP C nomoLbto nporpammel «Vega LORaWAN Configurator». B cnyvae
yCnewHoro onpoca nepefaHHble MpUMOOPOM  AaHHble  HaKarnaMBalOTCs B MaMATH
KOHouUrypatopa v otnpasnsioTcsd B ceTb LoORaWAN B COOTBETCTBMM C MepuoaoM nepenaym
nokasaHumn. lNepmnopn nepenadn MOXHO 3apatb 1, 6, 12 uam 24 4yaca B nporpamme «Vega
LoRaWAN Configurator» npuv nOAKIOYEHUU K KOMIMBIOTEPY.

NMOAKMKOYEHWE MO USB

Yctponctso M-BUS-2 HacTpavBaeTca C nomoulpto nporpammbl «Vega LoRaWAN
Configurator» (cm. pasaen 4).

MNepen nepBbiM MNOAKMOYEHNEM YCTPOMCTBA K KOMMbIOTEPY HEOHBXOAMMO YCTAaHOBUTH
apaveep ang COM-nopTta stsw-stm32102, KOTOpbIM MOXHO CKavaTb Ha canTe jotvega.com.
lMocne 3anycka ncnonHsemoro ¢amna VCP_V1.4.0_Setup.exe NogBUTCH OKHO YCTAHOBLLMKA:

PeBu3uma N2 08 o1 03.02.2021 11
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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 KHOMkKy Next, 3atem Install, nocne yero Ha4yHETCH
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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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 1N BO3MOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUTHanNa ot
6a30BbIX CTaHUMN. [lanee paccMaTpmBaeTCs paboTa MPOrpaMmsbl B peXMME «DKCNepT».

MHTEP®ENC MPOITPAMMbI

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

MCcnonHsieMoro damna NosBASETCS OKHO PaboTbl C MPOrPamMMOMn.

£} BeraLoRaWAN kondurypatop

A B C O N KT
Pesxtm:

laHHeie anA ABP

Skcnept - Device address:

Mogens ycTpolicTea Application session key:

Bera CH-11 - Metwork session key:

‘y MoaKMoYMTECR WrdopmMaLma of yeTpoiicTee

Moaene ycTpoiicTEa:

X OTKMOHMTLER
Bpema ycrpoiicTea (UTC):
Bepaowa MO:

o}y OfHoEMTE NpowMBky

BelBoa ycTpoicTEa

¥ MonyunTs HacTpoiikn

o MpUMEHITE HACTPOKM

B E aa lils dropraws | LoRa Hactpoiiu Lorawan | Tt Bera cn-11

[OaHHeie ana OTAA

Device ELL:

Application EUT:

Application key:
WHiOpMELIA 0 CETH

CTaTyC NPUCOEAMHEHMA:
Device address:

TapEHTHIAHENI CHETYMK MaKeToEs:

[(Z)] MpUCoBAMHMTECA K CETH

- O X

Aseik: | Russian =

YNPaBNEHHE KIKOHEMA
WzMEHWTE KoUK
CEPOCUTE KMOYM K 33B0ACKHM
MpoBepKa NoKpeITHS

KavecTeo curHana: .lIII

Bugmmenx BC:

(t9) Mposepka nokpemia

MeHio cneBa MO3BOMSET MEPEKNIOYATLCA MEXAY PEeXMMaMK PaboTbl MPOrpPaMmbl
«[MpocTon» 1 «IKCnepT», BblI6MpPaTb MOAENb YCTPOMCTBA, OCYLWECTBASTL MOAK/IOYEHME K
YCTPOWCTBY WM OTKHOUYUTLCS OT HEFO, MNOMy4aTh U MPUMEHSTb HACTPOMKM.
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@ Beaa M-BUS-2 / PykoBOACTBO MO aKCMlyaTaumm

OKHO MpOorpaMmbl COAEPXKUT TPU BKNaAKM — MHPopMaums, HacTpomknm LoRaWAN u
HACTPOWKM YCTPONCTBA.

B npaBOM BEpPXHEM YINly HAXOAUTCS MEHIO BbI6OPA 53bIKa.
MNOAKIIOYEHUE K YCTPOMNCTBY

Ona nogkntovyeHns K yCTpOl7ICTBy HEO6XOAMMO BbIMONAHUTD cnenyroupme warun:

1. ToaknounTtb USB-Kabenb K yCTPOMCTBY.
2. 3anyctutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[1OAKII0UYNTLCA» B MEHIO C/EBA.

I'IporpaMMa aBTOMaTHN4YECKM pPacCrno3HaeT MOAENb yCTpOl;lCTBa, n MeEeHIO BbI60pa
yCTpOl7ICTBa CTaHET HEAKTUBHbIM.

10l

Beaa I||.I-‘IH¢opMa|.u4n I.-é:HaHatrpoﬁm LoRaWWaN “TM-BUS—Z HAsei:| Russian ¥

A B CC AT Latrsie ana ABP fancie ana OTAA

Pesim: S"I‘IDBBI‘IEHME KNHOYamMH
SkenepT - Device address: 0144032F  Devicz EUL: 343438355C37520A
. W3MEHUTE KaqK
Mopens ycTpolicTea Application session key: 280038003434383531374704656B7F3F  Application EUL: 4D20425553203220
Bera M-BUIS-2 CﬁDOEMTb KN4 K 38B0ACKHM

Metwork session key:  3137470A34343835280038005C37820A Application key: 1A377C0AD00000001A377C0A395CFD35
FMoaknoumTeca

WreopMaLya of ycTpoiicTee WrdopHauma o ceTh Mposepka NOKPEITHA
HOTKNKOUATECR
Mogens ycTpoiAcTea: Bera M-BUS-2 CTaTyc MpUCcoeAHHEHNS: B cetn KauecTso cMrHana: l:l|]|:|[|[|
Bpema ycTpoiicTsa (UTC): 21.12.201707:25:58  Device address: 02000183
Bepona NO: VEGA M-BUS-20.2 FapaHTHIHEIA CHETYMK MaKEToB: 176 HanahebE @
&Oﬁnosm'rb MPOLWKMBKY (t-!)l'lpmcoenmnwrbcﬂ K CETH (:-l)l'\pasepr:a NOKPBITHA

BbiBOA YCTpoicTEa

------------ -Start join procedurg——---——----
StartTx on freq: 868, 500

bDone

StartRx

rxTimeOut

StartRx

rxDone

------------- Joined to netwark-————-—
Mothing to send, just send empty uplink
send uplink frame

StartTx on freq: 857.900

teDone

StartRx

rxTimeOut

StartRx

rxTimeOut

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

Q¥ onyunte HacTpoiti

P TpuHeHTE HacTpolikt

[ns cunTbiBaHUS HACTPOEK C YCTPOWMCTBA HYXHO HaxaTb KHOMKY «[MonyynTb
HaCTPOWVKM», 4,0 3TOrO MOMEHTA B MpOorpamMmmMe 6ylyT OTO6paxXaTbCst HACTPOMKM MO YMONYaHUIO
WK C NocnefHero NoAKIYEHHOrO YCTPOMCTBA.

[Mocne BHeCeHUs HEOOXOAMMbIX U3MEHEHWUM B HACTPOWKW, chedyeT HaxaTb KHOMKY
«[1IpUMEHUTL HACTPOMKM» WM TOMLKO MNOTOM OTK/OYATbCA OT YCTPOWCTBA KHOMKOW
«OTKIOUNTBLCAY.
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M-BUS-2 / PykOoBOACTBO MO aKCMlyaTaumm @ Beaa

A B C O N1 KO T

BKITAOKA «MHOOPMALINA»

Bknagka «VHdopmauma» oTobpaxaeT MHPOpMaumto 06 yCTPOMUCTBE, ero Tekyllee
COCTOSIHME, a TaKXKe AaHHble, HeOb6XOAMMble Ans pernctpaumm yctponctesa B LORaWAN ceTw.

|||.l-‘IH¢»opﬂaLu49 LE!:RaHatrpoﬁm LoRalW AN uTMBUS—Z HAsbik: Russian =

JaHHbie ana ABP NaHHbie ana OTAA
Y¥NpaBneHke KakHamid
Device address: 0144032 Device EUL: 343438355C37320A
WEMEHWUTD KAKIHM
Application session key: 2B003B00343438353137470A656B7F3F Application EUL: 4D2D425553203220

CEPOCUTE KNKYM K SEB0ACKMM
Metwork session key:  3137470A343438352B0036005C37320A Application key: 1A377C0A000000001A377C0A395CFD35

WHbopMawma of ycTpolicTee WMHbopHaLYMA o CETH MNpoBepKa NOKPEITHA
Mogens yCTpoicTEa: Bera M-BUS-2 CTaTyc NpUcoegMHEHKA: B ceTn KEUECTBO CUrHANE: l:l|]|:|[||]
Bpema ycrpoitctea (UTC): 21.12.2017 07:25:58 Device address: 02000183
Bepasa MO: VEGA M-BUS-2 0.2 TapaHTHIAHEIR CHETHMK NAKETOB: 176 Buammix BC: a
&OEHUBMTb MNPOWKHBKY () MprcoeaMHMTLCR K CETH () Mposepra noxpeITa

BelBoa yCTpolicTBa

———————————— -Start join procedure——-———-
StartTx on freq: 858,500

txDone

StartRx

rxTimeQut

Starthx

rxDone

————————————— Joined to network—————
Mothing to send, just send empty uplink
Send uplink frame

StartTx on freq: 867.900

txDone

StartRx
rxTimeQut
StartRx
rxTimeQut
Tx complete: dr =0, power = 1, uplink counter = 0, num retries = 0, time on air = 1156
[aHHble ana ABP - oTo6paxaloTcs [aHHble, Heo6XoAuMble [ON9 pPerncTpaumm

ycTpomncTea B cetu LoORaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

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

YnpaBneHue knto4amMm (He oTobpaXkaeTcs B pexmme «[1pocTom») — NO3BOASET U3SMEHUTH
3aBOJCKME KNOUM A1 PErNCTPaLMM YCTPONCTBA B CETU, @ TaKKe COHPOCUTL KoY 06PaTHO K
3aBO/JCKMM HAaCTPOMKaM.,

NHpopmauma 06 yCcTponcTBe — KOHOUrypaTOp CUYMTbIBAET MHPOPMALMIO O MOAENM
YCTPOWCTBA, €ro MpoOLWMBKE W aBTOMATUYECKM KOPPEKTMPYET BPEMS YCTPOMUCTBa Mpwu
NOAKOYEHUU 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.
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@ Beaa M-BUS-2 / PykoBOACTBO MO aKCMlyaTaumm

OEHOBNEHKME NPOLIKMEKK

Mepenadya NPOLWMEKH. . .

|l 1%a Ok

MHdopMaumsa o ceTu — nokasbiBaeT, MOAKIOYEHO NN YCTPOUCTBO K ceTn LORaWAN n
ero agpec.

MpucoeanHUTbLCA K ceTu — BbinonHaeT npucoeanHenme K cetm LoRaWAN BbibpaHHbIM
paHee cnocobom ABP mnn OTAA. Ecnm yCTpOMCTBO y)e MOAKKYEHO K CETU, MPOU3ONAET
nepenokIto4YeHme.

NMpoBepka NOKpbITUS (He OTOb6parkaeTcs B pexmnme «[1pOCTOM») — MpU HakaTuu,
ycTponcTtBo oTnpasnseT B LORaWAN ceTb cneumnanbHbii CUrHan, B OTBET Ha KOTOPbLIM CETb
COO6LAET eMy KOMMYECTBO 6a30BbIX CTAHLMMN, MPUHSBLUMX AAHHbIM CUTHAN N Ka4eCTBO CUrHana.
[laHHag KHOMKa paboTaeT TOMIbKO KOrAa YCTPOMCTBO NPUCOEANHEHO K CETH.

MpoEEpKE NOKPEITIA
KavecTeo cirHana: Illll

Buammelx BC: 2

(=) Mposepra NoKpEITHA

BoiBOA ycTponctBa (He oTo6paxkaeTcs B pexume «[1poCTom») — MOHUTOPUHT
COCTOSIHUS YCTPOWCTBA, BCE COObLITUS B PeabHOM BPEMEHU BbIBOASATCS Ha SKPaH.
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M-BUS-2 / PykOoBOACTBO MO aKCMlyaTaumm @ Beaa

A B C O N1 KO T

BKNALKA «<HACTPOWKM LORAWAN»

Bknagka «HacTtponknm LoRaWAN» nos3sonseTr BbIMNOAHWTb HACTPOWKY  Pa3INYHbIX
napameTpos ceTu LoRa.

WMHpopraLa L-E-RaHacr ik LoRaW AN M-BUS-2 Azbik:| Russian ™
Il gop ol po

YaCToTHEIA MNaH: EU_858 - M3MEHUTE

Criocob aKTUBALMK B CETH: CTAA ~
3anpalMBaTe NoATBEPHLEHUE: Bes nogTBEpHAEHUA -
ABTOMETUHECKOE YNPAENEHHE CKOPOCTHIO! Birn w7
OTKPLIBaTE NEPB0E MPUEMHOE OKHD Yepes: 3 ceryHbI -
Sapep#ka 1 Ha NoATEEpHAEHWE NPUCOBAMHEHWA K CETH: 9 CeKyHL =
KonnyecTeo NepenoBTopos NakeTa: 5 paz -
MolWwHOCTE NeEpenaTYMKE: 5dBm =

CKOpOCTE Nepegaqu: DRO SF12 BW 125 =

YacTOTHbIN NaaH — NMO3BONSET BblI6paTb OAMH U3 YAaCTOTHbLIX MJIAHOB, MMEIOLLMXCSH Ha
YCTPOWCTBE WM 33aLaTb /IPOU3BOJIbLHLIV YaCTOTHbLIN MaH. [1pON3BOSbHBLIM YaCTOTHbIW MnaH
bYyHKUMOHMPYeT Ha 6a3e YacTOTHOro nnaHa EU-868.

RU_868

MpoM3BONEHEIA

KoHBepTep M-BUS-2 nopgaepxuBaeT cnefytowme YaCTOTHbIE MaaHbl:

YacToTHbIN nnaH?! KaHan YacToTa Mopaynauuns
1 868.1 MultiSF 125 kHz
EU-868 2 868.3 MultiSF 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
[Mpoun3BONbHbLIN 3aaéTCs BPYUHYIO

B yacTtoTHbix nnaHax EU_868 n RU_868 no ymonyaHmio akTUBHbI TOIbKO Te KaHasbl, Ha
KOTOpPbIX YCTPOWCTBO OTMPABASET 3anpocChl Ha npucoeanHeHne K ceTu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpble YCTPOMCTBO AO/MHKHO WCMONb30BaTb MOryT ObiTb MNepenaHbl
ceteBbiIM LORaWAN cepBepoM BO BpeMs npoLenypbl MPUCOeLUHEHUS YCTPONCTBA K CETH.

! Mo ymonyaHWio yCTPOMCTBO NOALEPXKMBAET ABA YaCTOTHbIX MaHa M MPOM3BOJIbHbIN, OLHAKO BO3MOXHa
nocTaBka NMPOLUMBOK NOA APYrMe YaCcTOTHbIE MaaHbl Nof 3akas: IN865, AS923, AU915, KR920, US915, KZ865
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M-BUS-2 / PykoBOACTBO MO aKCMlyaTaumm

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:

MNpoH3BONLHBLIA YACTOTHLIA NAGH

YacToTa join kasana 1 () a YacToTa kanana 9 (M) 0

YacToTa join karana 2 () i} YacToTa kaHana 10 () 0

YacToTa join kadana 3 () 1} YacToTa kaHana 11 {w) 0

YacToTa kaHana 4 ()
YacToTa kaHana 5 (Tw)
YacToTa kaHana 6 ()
YacToTa kanana 7 (M)

YacToTa kanana 8 (Tw)

YacTtoTa kadana 12 (M)
YacToTa kanana 13 (M)
YacToTa kaHana 14 ()
YacToTa kaHana 15 (M)

YacToTa kanana 16 (M)

HacToTa BTOPOro NPMEMHOND OKHE |D| CKopoCTe BTOpOro npremHoro okHa | DRO =

JaHHbIM YaCTOTHbIM NaaH NO3BOASET 3a4aThb A0 16 KaHANOB, a TakXe YaCTOTYy M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MepBble TpU KaHana M BTOpPOE MNPUEMHOE OKHO Heo6XoAuMO
HacTpouTb B 06s3aTe/IbHOM MOpsAAKe, MWHaye MpPOU3BOJIbHbIN
YaCTOTHbIN N1aH 6yaeT cYMTaTbCA 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 NOJyYUT NOATBEPXKAEHME
OT cepBepa, NMM60 NOKa He 3aKoHYMTCS «KonnmyecTBO NeEpenoBTOPOB NakeTa» (CM. aanee).

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

C nogTeEepHacHHEN ‘

3anpalKMBaTh NOATEEQHAEHHE:

Bes noaTEEpHAEHWA

ABTOMaTM4yeckoe ynpaBneHne ckopocTtbto (ADR) — paHHas onums akTMBMpyeT B
YCTPOMNCTBE aNrOpUTM aBTOMATUYECKOrO YyMpaBieHMUs CKOPOCTbIO MNepefadm [OaHHbIX CO
CTOPOHbI ceTeBoro cepsepa LoRaWAN. Yem Bbilwe KavyeCTBO NMPUHMMAEMOrO CETbIO CUTHanNa,
TEeM BbllLIE CKOPOCTb BYAET YCTaHABAMBATbLCS Ha YCTPOMNCTBE. [aHHYIO ONuMio pekoMeHayeTcs
BKJIKO4ATb TOJIbKO Ha CTALMOHAPHO YCTaHOBEHHbIX YCTPOMCTBAX.
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M-BUS-2 / PykoBoACTBO MO 3KCMayaTaLmm

ABTOMaTH4ECKODE ¥NPaENEHHWE CKODOCTRHD:

(f~)]
)

BE2a

A B C O N1 KO T

Beikn I

OTKpbiBaTb NepPBOE NPUEMHOE OKHO Yepes (He OTOBPaAXKAETCS B pexmnme «[pocTom») —
3a[a€T BPEMS, YEpPE3 KOTOPOE YCTPOMCTBO OTKPOET MNepBOeE NMPUEMHOE OKHO MOCIE nepenaym
ovyepeslHOro naketa. Bropoe npmémHoe OKHO BCerza OTKpblBaeTcs yepes 1 cekyHAy nocne

nepBoro.

OTKPEIEETE NEPEDE MOWEMHOE OKHO YEPES:

1cekyHaa
2 CeKyHAkI
3 CEKyHARI
4 CeKyHAbI

5 cexyHa

7 CeKyHA
8 cekyHA
9 CceKyHA
10 cexyHA
11 cexkyHA
12 cexyHA
13 cexyna
14 cekyHA

15 cexyHA

3apepxka 1 Ha noaTBepXKAEHME MPUCOEOMNHEHUS K CETU (HE OTOBPAXKAETCS B peXMME
«[MpocTom») — 3a4aéT BpeMSs, Yepe3 KOTOpPOe YCTPOMCTBO OTKPOET NMepBOe NMPUEMHOE OKHO
AN9 NONyyYeHUs NOATBEPXAeHUs npucoeanHeHuns Kk ceth LORaWAN npu paboTte B pexume
npucoeanHenns OTAA. BTopoe OKHO BCerga OTKpblBaeTcs yepes 1 cekyHAy nocne NnepBoro.

3EII.E|I|H.K.E 1Ha noaTEEpHAEHME NPMCOEAMHEHMA K CETK.

PeBu3uma N2 08 o1 03.02.2021

1cekyHaa
2 CeKyHAakl
3 CeKyHAkI
4 CeKyHAabI
5 cexyHa
6 CeKyHA

7 ceKyHa

9 CceKyHA

10 cekyHAa
11 cexkyHA
12 cekyHA
13 cexyHa
14 cekyHA

15 cekyHAa
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@ Beaa M-BUS-2 / PykoBOACTBO MO 3KCMayaTaumm

KonnuecTBo nepenoBTOPOB NMakeTa (He oTob6paxaeTcs B pexmnme «l1pocTtomn») — ecnu
dYHKLUMA «3anpalimBaTb MOATBEPXKAEHME» OTKOYEHA, YCTPONCTBO NPOCTO OyAeT OTNPaBAsAThb
KaXObl MakeT CTOJNIbKO pa3, CKOJbKO YKasaHO B AAaHHOW HacTpomke. Ecnm «3anpawmBath
NOATBEPXKAEHNE» BKJIKOYEHO, YCTPOWCTBO 6yAeT OTNPaBAdTb MaKeTbl MOKa He MonyyuT
NOATBEPXAEHNE UM MOKAa HEe OTMNPaBUT CTOJNbKO MAKETOB, CKOJMIbKO YKa3aHO B [OaHHOMU
HaCTpOWKe.

1pas
2 paza
Jpaza
4 paza
5 pas
& pas
7 paz
KonM4ecTBo NepenoBTOpOE NakeTa:
9 pas
10 paz
11l paz
12 paz
13 pas
14 pas
15 paz

MowHoCTb nepepatymka (He oTobpaxaeTcsa B pexmme «[1pocTom») — perynmpyeTtcs
MOLHOCTb MepefaTymKa YCTPOMCTBA Mpu oOTnpasBke naketoB B ceTb LORaWAN. [aHHas
HACTPOWMKa MOXET ObITb M3MEHEHA CETbLIO.

2 dBm
5 dEm
3 dBm
14 dBm
20 dBm

CkopocTb nepepaum (He OTObGpaxaeTcss B pexmme «[1pocTom») — perynmpyercs
CKOPOCTb Mepenayun, Ha KOTOpPOW YCTPOUCTBO 6yaeT nepefaBaTh nakeTbl B ceTb LoRaWAN.
JlaHHasg CKOPOCTb MOXET ObITb MU3MEHEHA CETbIO, eCN BKOYeH anroput™ ADR.

DROSF12BW125
DR15F11BW125
DR2 SF10 BW125
S—
DR.4 SF8 BW 125
DRS5 SF7 BW125
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M-BUS-2 / PykOoBOACTBO MO aKCMlyaTaumm @ Beaa

A B C O N1 KO T

BKNAOKA «M-BUS-2»

Bknagka «M-BUS-2» conepmT HaCTPOMKM NOAKIKOYEHHOIO YCTPOMUCTBA.

il dopras L_O:RaHa-:rpc-L'Flm LoRaWWan “TM—EUS—Z HAsbik:| Russian =
Texkylwee coCToOAHNE
TemnepaTtypa:
3apan batapen:
HacTrpoiku M-BUS
CropocTs: 9600 =
TalMayT OTEETa BHEWHEND YCTPOMCTES: 100ms N
TWM NoAKMKOYeHHO O yeTpolcTea MBUS: e =
Anpec M-BUS ycTpoiicTea 1: 0
Anpec M-BUS ycTpolicTea 2: 0
Anpec M-BUS ycTpoiicTBa 3 0
Anpec M-BUS ycTpolicTBa 4 0
Anpec M-BUS ycTpoiicTBa 5: 0
Anpec M-BUS ycTpolicTBa 6: 0
Anpec M-BUS ycTpoiicTea 7: 0
Anpec M-BUS ycTpolicTBa 8: 0
Anpec M-BUS ycTpoiicTea 9: 0
Agpec M-BUS ycrpolictea 10: 0
HacTpoiki NepeaayYM NoKasaHuia
MNepwoa Nnepeaaqy 4aHHbIX: 24 vyaca =
MNeproa cbopa aaHHEX: 24 vyaca N
Yacoeoil noAc: UTC+00:00 -
KoMaHAI
OnpockThb NoAKAKIYEHHbIE MpHMBopb!

TeKkyLiee COCTOAHNE — OTOBPAXKAET TeKylMe NapaMeTpbl YCTPOMUCTBA — BHYTPEHHIOW
TemnepaTypy YCTPOWCTBa M 3apsia 6aTapeu.

HacTtponkn M-BUS — no3BonsieT BbIMOAHUTb HAaCTPOWKK UHTepdenca M-BUS, a Takxe
yKasaTb MOLENb 1 334aTb apeca NOAKIOYEHHbIX K KOHBEPTEPY NPM60opOoB yyeTa. [Npn onpoce
NOAKJOYEHHbIX MprbéopoB yyeTa M-BUS-2 mcnonb3lyeT BTOpUYHblE agpeca. Kak mpaBuno,
BTOPUYHbBIN aApecC COBNAJaET C CEPUNHBIM HOMEPOM NPMbBOpPa yUeTa.

HacTponkn nepepaum nokasaHUM — rpynna napamMeTpoB, KOTOPble MO3BONSIOT
NPOW3BECTU HACTPOWKY MEPUOLOB CH6Opa M Mepefavn MnokasaHwM, M 4acoBOro nosica, no
KOTOPOMY 6yAyT HACTPOEHbl BHYTPEHHME 4Yacbl KOHBepTepa. [lokasaHus CUYMTbIBAOTCS C
noakntodeHHoro yctponcTtea B 00.00 no BHYTPEHHMM YacaM YCTPOWCTBA, eC/iM 3aZlaH Nepuos
cbopa AaHHbIx 24 vaca, B 00.00 n B 12.00, ecnv nepuon 12 yacos 1 Tak ganee. Bce nokasaHus
XPaHSATCA B MaMATU YCTPOMCTBA 4O CeAYLWEero ceaHca CBa3u.
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MNepuon nepenayn AaHHbIX MOXET HacTpauBaTbCs OT 5 MUHYT A0 24 4acos. [Nepenava
[AHHbIX OCYLLECTBASETCSH B C/y4aMHbI MOMEHT BPEMEHU BHYTPW BbiIGpaHHOro nepuoga. Mpwu
MHULMMNPOBAHMU CeaHCa CBSA3M YCTPOWCTBO HAYMHAET OTMPAaBATb MaKeTbl C MOKa3aHWAMU,
HayYMHasg C CaMOro paHHero.

Mpn  BbIKNOYEHHOM MapameTpe «3anpaluBaTbh MOATBEPXKAEHMEY, YCTPOMCTBO
OTMNPaBAsSET B CETb BCE HAKOMJIEHHble MakeTbl MO MOPAAKY C CAaMOro paHHero A0 CamMoro
nocnefHero, oCBO6OAas, TakMM 06pa3oM, o4yepelb OTMNPABKM NAKETOB B MaAMSTU.

Ecnu napameTp «3anpalmBaTb MOATBEPXKAEHME» BKIOYEH, TO KOHBepTep 6yaeT
OTNPaBNATb CRefyloWMA MakeT TONbKO MOCie MOJyYeHUs MOATBEPXKAEHUS O AOCTaBKe
npenblayuero. Ecnm tTakoe noaTBepXAEHWE He MOJlyYeHO MOC/Ee BbIMONHEHUS YKa3aHHOMO B
HaCTpOWMKax KONMYeCTBa MepernoBTOPOB MakeTa, YCTPOMCTBO 3aBepllaeT CeaHC CBA3M [0
cnefylowero no pacnucaHuio. py 3TOM yCTPOMCTBO MNPOLO/IKAET CO6MpaTh [aHHble
COrfiacHo nepuoay c6opa AaHHbIX 1 3aM1CbiBaThb B MamsTb. HenepenaHHble NakeTbl OCTAOTCS B
naMaTn YCTPONCTBA A0 CNefytoLlero ceaHca CBsasu.

KomaHabl — no3BongeT nepenaTtb KOMaHAY Ha KOoHBepTep «OnNpoCUTb NOAKIOYEHHbIE
npmnoopsbl». ocne HaxaTua Ha KHOMKY KOHBEpTep OMPOCUT BCE MOAK/IOYEHHbIE MPUOOPDI
yyeTa 1 cpa3y nepenacT 3T faHHble B ceTb LORaWAN.
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B nmaHHOM pa3gene onucaH NPOTOKON o6bmeHa AaHHbiMK Bera MBUS-2 ¢ ceTtblo
LoRaWAN.

B nonsx, cocrtosimux U3 HECKONbKUX 6aMT, MCNosb3yeTcs MnopsSAoK
cnepoBaHus little-endian

KOHBEPTEP M-BUS-2 MNMEPEAOAET MAKETbI CITEAYIOWNX TUTOB

1. TTakeT ¢ NoKasaHMsAMK TENOCHETYMKA, nepenaceTca perysapHo, nmMbo no 3anpocy

Pa3smep B OnucaHwne nons 72
6anTax AaHHbIX
1 6anT Twn nakeTa (Ang 4aHHOro nakeTa = 1) uint8
1 6anT 3apsn 6atapen, % uint8
1 6anT 3Ha4YeHMa OCHOBHbIX HACTPOEK KOHBepTEepa (butoBoe uint8
none)
4 6anTa CepuinHbIM HOMep Nprbopa yyeTa uint32
4 6anTa BpeMs CHATUA NoKasaHuUK, NnepefaBaeMbIX B JAHHOM uint32
nakeTte (unixtime UTC), no BHYTpeHHNM YacaM KOHBepTepa
4 6anTa KonnuectBo noTpebneHHom Tennosow aHeprmun, Wh uint32
4 6anTa CyMMapHbI O6BEM TEMNOHOCUTENS, NI uint32
4 6anTa Bpemst HapaboTku, Y uint32
2 banTa Tekylwas TemMnepaTtypa B NnofatollemMm TpybonpoBoae uintl6
°C*100
2 6aunTa Tekyllas TemnepaTypa B o6paTHoM Tpy6onposoae °C*100  uint16
2 6anTa Tekywmm pacxon TennoHocutens, l/h uintl6

KoHBepTep cooepXuT B cebe BCTPOEHHble Yacbl C KajleHAapeM, BpemMs M [aTa Ha
KOTOpPbIX 3a4aETCS NPU NPON3BOACTBE, a TAKXKE MNPU KAXKAOM KOHOUIYPUPOBAHUM YCTPOMCTBA
yepes nHtepdpenc USB. Npwn perynsgpHom nepenave naketa NCNoJb3yoTCs AaHHbIE, CHATbIE Ha
OANKANLLMA MOMEHT BPEMEHMU, KPATHbIM 3aJaHHOMY B HACTPOWMKax MHTEpPBay nepenayu:

¢ [Ing nHTepBana 1 4yac: nepenatoTCs NOKa3aHMsa Ha Havano TeKyLero 4Yaca;

e [1ns nHTepBana 6 4acoB: nepefatoTcs nokasaHms Ha 00:00, 06:00, 12:00, 18:00;
e [1ns nHTepBana 12 yacos: nepenatoTcs nokasanms Ha 00:00, 12:00;

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

|_|pl/l nepegade rnakeTa rno 3arnpocy NCnob3yroTCa JaHHbIE, CHATbIE B MOMEHT NMOJTy4YeEHUNA
3anpoca.
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[MakeT AaHHOrO TuUMa NepefaeTcs AN KaXAOoro M3 MOAKJIKYEHHbIX NPUOOPOB yyeTa
oTAeNbHO. Hanpumep, ecim K KOHBePTepPY NOAKMOYEHO 5 NpUOOPOB yyeTa, NpU O4epeaHOM
BbIXOJeE Ha CBA3b byAeT nepenaHo 5 NakeTos.

PacwmndpoBka 6UTOBOrO NONS «3HaYEHNS OCHOBHbIX HACTPOEK»

BuThbl OnucaHue nons

0 6urt Twun aktmBaumm 0 - OTAA, 1 — ABP

16ut 3anpoc noaTeepaeHna naketos 0 — BbIK/OYEH, 1 — BK/IOYEH
2,3,4 6uT Mepuros BbIxOAa Ha CBA3b:

|1 == 0|2==0|3==0| - 5 MUHYT
|1 == 1|2==0|3==0]| - 15 MUHYT
|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

56ut pes3eps
6 6uT pe3eps
7 6uT peseps

2. akeT C 3anpOCOM KOPPEKTUPOBKN BpeMeHM (NepenaéTcs pa3 B 7 cyTok Ha LoRaWAN
nopt 4)

Pasmep B 6antax OnucaHue nons Twn gaHHbIX
1 6ant Tvn nakeTa, 419 aHHOro naketa == 255 uint8
4 6anTa BpeMs pagomonemMma Ha MOMEHT nepefadn NakeTa uintl6

(unixtime UTQC)

3. [lakeT c HacTpomkamMu - NepepaeTcs yctponctsom Ha LoORaWAN nopT 3

Pasmep B 6anmtax  OnucaHue nons Twnn paHHbIX
1 6anT Tun nakeTa, oas gaHHoro naketa == 00 uint8
2 6anT ID napameTpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ==mms
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa . =mmms
2 6anT ID napameTpa uintlé
1 6anT OnvHa aaHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa ===m=
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KOHBEPTEP M-BUS-2 NMPUHMUMAET MAKETbI CIEAYIOWNX TUTMOB

1. TlakeT C KOPPEKTUPOBKOM BpeMeHN — nepenaeTcs npunoxeHmem Ha LoRaWAN nopt 4

Pasmep B 6antax OnucaHue nons Twun
1 6anT Twn nakeTa, ANg aHHOro naketa == 255 uint8
8 6ant BennumHa B cekyHAax, Ha KOTOPYIO HY>XHO int64

CKOPPEKTNPOBATb BpeMs. MOXeT ObITb MOJIOXKNTEIbHOM
N OTpULLATENIbHOMN

2. [MakeT € 3anpOCOM HaCTpoeK— nepepaeTcs npunoxeHmem Ha LoRaWAN nopt 3

Pasmep B 6antax OnucaHue nons Twun
1 6anT Twn nakeTa, ANg JaHHOro NnakeTa == uint8

B oTBeT Ha AaHHbIV NaKeT yCTPOUCTBO MNpULLIET nakeT C HaCTPOMKaMM

3. [lakeT ¢ HaCTpOMKaMU, MONHOCTbIO UAEHTUYEH NaKeTy OT YCTPOMUCTBA

Pasmep B 6anmtax  OnucaHue nons Twnn paHHbIX
1 6anT Tun nakeTa, oas gaHHoro naketa == 00 uint8
2 6anT ID napameTpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anTt 3HayeHue napameTpa =mme-
2 6anT ID napameTpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa =mme-
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa ===e-

[lepenaBaeMbll Ha YCTPOWCTBO MakeT C HACTPOMKAMKM MOXET COLEPXATb He BCe
HACTPOWMKW, NOAAEPXKMBAEMbIE YCTPONCTBOM, a TOJILKO TY MX YaCTb, KOTOPYIO HEOHXOAMMO
M3MEHUTb.

Tabnmua ID HacTpoek M-BUS-2 1 nx BO3MOXHbIX 3Ha4YEHUM

ID OnucaHue OnnHa NMpuHMMaemble 3Ha4YeHUs
HaCTPOMKM AaHHbIX
4 3anpalumBaTh MOATBEPXKAEHME 1 6ant 1 - 3anpawmnBaTb
2 — He 3anpalumBaTh
5 ABTOMAaTMYECKOE ynpaBneHne 1 6anT 1 — BK/IIOYEHO
CKOPOCTbIO 2 — BbIKJIKOYEHO
8 KonnyecTBo nepenoBTOpPOB NakeTa 1 6anTt oT1lp015
16 [Mepnopn nepenayun AaHHbIX 1 6anT 1-1yvac
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2 — 6 4acos
3 —12 yacos
4 — 24 yaca
5 = 5 MUHyT
6 — 15 MUHYT
7 — 30 MUHYT

33 Tun NOAKNOYEHHOrO YCTPOWCTBA 1 6anT O — TMN yCTpOnCTBa He

M-BUS 3ajaH

1 - Tennoyuer 1
2 — Ntanma CT3 21 bepunn
3 — Danfoss
Sonometer_500
4 — ELF_M
5 — Weser
6 — MULTICAL_801
7 — MULTICAL_402
8 -
LANDIS_GYR_COMMON
9 — SHARKY_775
10 — PULSAR

49 Mepuoa c6opa AaHHbIX 1 6anT 1-1uvac
2 — 6 y4acos
3 —12 yacos
4 — 24 yaca
5 -5 MuUHyT
6 — 15 MUHYT
7 — 30 MUHYT

55 YacoBow nNosic, B MUHYTax 2 6anT oT -720 pno 840
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YcTponctBa M-BUS-2 JOMKHBI XPaHUTbCA B 3aBOLACKOWM 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.

PeBu3uma N2 08 o1 03.02.2021
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7 KOMINEKT NMOCTABKW

YctponcTtso M-BUS-2 nocTaengeTcs B Cnefyowen KOMnaeKTaumm:

28

KoneepTep M-BUS-2 — 1 wT.

AHTeHHa LoRa — 1 wr.

WKryT 24-KOHTaKTHbIM — 1 WT.

MacnopTt — 1 wrT.
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[apaHTUNHBIM CPOK Ha YCTPOWCTBO COCTABAET 5 ner.

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

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

[apaHTUNHbIE O653aTENbCTBA HE PACMPOCTPAHSAIOTCS:
- Ha 3NIEMEHTbI MMTaHMS YCTPOMCTB, oTnpaBmBLLMx 6onee 10 000 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 oKUcneHna mnin gpyrnx npm3HakoB nonajgaHums XNOKOCTEMN
B KOpMNycC m3aennA.

Mpw BO3HUKHOBEHWW FAPAaHTUIMHOIO Cayyvas cneayet 06paTUTbCs B CEPBUCHbBIN LLEHTP MO
appecy:

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

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

PykoBoacTteo no akcnayaTtaunm © OOO «Bera-A6contot» 2017-2021
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