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HacTosllee pyKOBOACTBO pacnpOCTPaHAETCS Ha YCTPOMCTBO CYMTbIBAHWUS MOKa3aHMIN
M-BUS-2 (nanee — yctponcTtso, koHBepTep) npoussoactea OOO «Bera-Ab6contot» u
onpeaenseT NoOpsiAOK YCTAHOBKM M MOAKMOYEHMS, @ TAKXKE COAEPXKUT KOMaHAbl YNpaBaeHUs n

onucaHune ¢yHKLMOHaNa.

PyKOBO,D,CTBO npegHa3sHa4yeHo g cneumnainCtoB, O3HAaKOMJIEHHbIX C NMpaBM1aMin
BbINMOJTHEHWNA MOHTa>XXHbIX pa60T B 06nacTtum Pa3MMYHOIro aNEKTPOHHOIO U IJNTEKTPUHECKOTI O

060pyA0BaAHMUS.

Ona ob6ecnevyeHus npaBuIbHOrO (PYHKUMOHMPOBAHUS YCTaHOBKa U
HacTpoMKa yCTPOMCTBA BOJDKHbI OCYLLEeCTBNATLCSA
KBaNMpMLMPOBaAHHbIMU CrieLuaamcTamm
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KoHnBepTep M-BUS-2 npeaHasHayeH Ans CYMTbIBAHUS MOKA3aHUM C YCTPOUCTB,
nmeroLwmnx HTepdenc M-BUS, ¢ nocnenyolmmMm HakoMaeHMEM 1 Nepefayen 3Tom

nHoopmMaumm B cetb LORaWAN.

KoHBepTep MOXET 6bITb NCMOMb30BaH HA MPMOOPaXxX y4eTa KOMMYHasbHbIX PECYPCOB U
NPOMBbILLAEHHOM O60PYAOBaHUM C MHTepdencom M-BUS, TakmMx KaK BOLOCUYETYMKM,
SNEKTPOCUYETUMKM, TEMIOCUYETUMKM. M-BUS-2 MOXeT paboTaTb B peXMME CaMOCTOATE/IbHOIO
OMNpoOCa HEKOTOPLIX Moaenen NpnoéopoBs yyeTa. [ogaepxmreaembie NprMbOpbLI yveTa:

Tennocyétyumk «Tennoyyer-1»
Tennocuétumk «CT2 21 «BEPUJIT»
Tennocuétumk «Danfoss Sonometer 500»
Tennocyétumk «ELF-M Tennosonomep»
Tennocuétumk « WESER Heat Meter»
Tennocuéunk «Kamstrup Multical 801»
Tennocuyétumk «Kamstrup Multical 402»

DNeMeHTOM NUTaHWUA 4S9 KOHBepTepa CNYXUT BCTPOeHHasa 6atapes EMKOCTbio 6400
MAUY, paccuyMTaHHast Ha CPOK Cny)6bl 4o 10 neT Nnpu nepenaye AaHHbIX OAWH pPa3 B CYTKU.

Ona  KoppeKTHoro

$YHKUMOHMpPOBaHUS

KOHBepTepa

pexunme

CaMOCTOATENIbHOrO OMNpPoCa pPEKOMEHAYeTCA MnoAKAlYaTbh K OJHOMY
KOHBepTepy Npunéopbl y4€Ta OgHON Moaenu

Mpu opHOBPEMEHHOM WCMNOJIb30BAHUM pPa3/INYHbIX MoAenen npubopos
y4éTa C OAHUM KOHBEPTEPOM KOppPeKTHas paboTa He rapaHTUpyeTcs

PeBun3ma N2 04 o1 06.11.2018
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HacTpowka koHBepTepa ocyuecTeasgeTcs no USB ¢ nomouwbio cneupansHoro MO
«Vega LoRaWAN koHopurypatop».

[MoKa3aHMs CUMTLIBALOTCS C MPUBOopa y4eTa C HaCTpanMBaeMbIM MEPUOLOM OT 5 MUHYT
[0 24 yacoB. CYMTaHHbIE MOKAa3aHWS COXPAHSOTCA B NaMaTb YCTPOMCTBA M NepefatoTcs npu
ovyepenHOM ceaHce cBsA3K ¢ ceTbto LoORaWAN.

[Mepuopn nepenayn AaHHbIX MOXET HacTpamBaTbCs OT 1 4o 24 vyacos. [Nepenaya AaHHbIX
OCYLLECTBNAETCS B C/ly4alHbI MOMEHT BPEMEHW BHYTPMU Bbi6paHHOro nepuoaa. Mpwu
oyepenHOM BbIXO[E Ha CBSi3b YCTPOMCTBO HaYMHAET OTMPaBAATb HAKOMIEHHbIE MaKeTbl C
NOKa3aHWsIMM, OT CaAaMOrO PaHHEro K CaMOMy MO34HEMY.

Ecnn napameTp «3anpalmBaTb NOATBEPXKAEHMEY BKIIIOYEH, TO YCTPOWCTBO 6yaeT
OTNPaBAATb CNEAYIOLNIM NAKET TONILKO NOC/E MOJyYeHUs MOATBEPXKAEHNS O AOCTABKE
npenblaylero. Ecam Takoe noaTBEPKAEHWE HE MONYyYeHO NOC/E BbINOJAHEHWS YKAa3aHHOIO B
HaCTPOWMKax KONMYECTBa NepernoBTOPOB NAaKeTOB, KOHBEPTEP 3aBEPLUAET CEaHC CBA3M A0
cneayollero no pacnmcaHuio. lNpy aToM yCTPOMCTBO NPOAO/MKAET CObMpPaTh AaHHbIE
COornacHo nepmoay c6opa AaHHbIX 1 3anKnCbIBaTb B MamMsaTb. HenepeaaHHble NakeTbl OCTalOTCS
B MaMATV KOHBEpPTEpPa A0 CNelyloLero ceaHca CBs3u.

[Mpw BbIKNIOYEHHOM NapamMeTpe «3anpalimBaTb MOATBEPKAEHMEY, YCTPONCTBO
OTMpPaBASET B CETb BCE HAKOM/IEHHbIE MaKeTbl MO NOPSAKY C CAMOro paHHEero 4o CaMoro
nocnenHero. NpoBepKM AOCTaBKM MaKeTOB B TaKOM peXmnme HeT. HenepeaaHHbIx MakeToB B
NaMATN YCTPOWCTBA HE OCTAETCS.

Bpemsi BHYyTPEHHMX YaCOB YCTaHaBAMBAETCS aBTOMATUYECKM NP NOAKAYeHNM K «Vega
LoRaWAN Configurator» yepe3 USB, a Takke MOXeT 6bITb CKOppeKTMpoBaHO Yyepe3 LoRaWAN.
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NHTepdenc M-BUS

1

KonnyecTtBo nogknovaembix M-BUS ycTponcTs

He 6onee 10

USB-nopT

mini-USB, type B

[vana3oH paboynx TemnepaTtyp -40..485°C
LoRaWAN

Knacc yctponctea LoRaWAN A

KonnyectBo kaHanos LoRa 16

YacTOTHbIN NnaH

RUB68, EU868, IN865, AS923,
AU915, KR920, US915,
NPOW3BOJIbHbIN (Ha ocHoBe EUB68)

Cnoco6 aktuBauum B cet LoRaWAN

ABP n OTAA

|_|epl/IO,£l, BbIXOda Ha CBA3b

1, 6, 12 vnn 24 yaca

I_Iepvlo,u HaKonneHm4a daHHbIX

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

O61beM NamMaTU /19 HaKOMIEHUS NaKeToB

50 nakeToB

AHTEHHbIV Pa3beM SMA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb PagMoCBa3mn B MIOTHOM FrOPOLCKOMN 0O 5 KM
3aCTpomnkKe

JanbHOCTb PaanoCBA3M B CE/IbCKON MECTHOCTM 0o 15 km

BbixoaHas MOLLHOCTb nepeaaTymka

0o 100 mBT (HacTpanBaeTcs)

MuTaHwne
EMKOCTb BCTpOeHHOM 6aTapen 6400 MAY
Kopnyc
Pa3mepbl kopnyca 102 x 95 x 28 MM
CTeneHb 3aWmMThl KOpyca P54
KpenneHwne Ha BUHTbI

KoHBepTep M-BUS-2 aBnsieTcs ycTponcTBOM knacca A (no knaccnomkaumm LoRaWAN)

n obecrneymBaeT Cneayrolmnmn GyHKLUMOHA:

nopnepxka ADR (Adaptive Data Rate)

(0]
(0]
(0]
(0]
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KoHBepTep wuMeeT 12 nap KOHTAaKTOB B KoOnogKe, KoTopble sasasiotcs M-BUS
nHTepdencamm. Cam KOHBepTEP NO3BONSET NOAKIOUYMTL A0 10 yCTPOMCTB C MHTepdencom M-
BUS. ns 3TOro MoryT 6biTb Bbi6paHbl tobble 10 map m3 12-Tu. Mpy 3TOM KOHTaKTbl 1-12
asnsatoTcad M-BUS- (HMXHMIM paa), @ KOHTakTbl 13-24 M-BUS+ (BepxHWUI paa).

B uenax yBenmyeHus cpoka Cny>xbbl 6aTapen pusmnyeckmn yposeHb nHTtepdenca M-BUS
BKJIIOYAETCA B paboTy (Nopaétcs nuTatolee HampsykeHwe Ha Bbixoabl M-BUS+, M-BUS-)
HEeNnoOCpeACTBEHHO Mepe ONMpoCOM Mpubopa y4véTa C MNPOrpaMMUPYEMON 3aL4ePXKKOM
(BeMYMHa 3a4epPXKKM 3aBUCUT OT TUMNa MNOAKIOYEHHOIO NPMbOopa yYéTa). 3aaep)KKa BBOAMTCS
ANg TOro, 4tobbl Mpubop y4€Ta ycnen MpOMHULMAIN3MPOBATb COHBCTBEHHbIN UHTEPDENC U
MNOArOTOBUTLCSH K MPMEMY [aHHbIX OT KOHBepTepa. [1o 3aBeplweHnn onpoca GU3nYeCcKui
ypoBeHb M-BUS oTkntovaeTcs.

Ha nnate Takxke pacnonoxeH pasbém SMA Ons nookaoyeHust BHELWHEN aHTEHHbI
LoRaWAN.

Pa3zvém SMA nnga

NoAKNOYEHUS
BHELWHEN aHTEHHDbI
LoRaWAN
—
'

8 T PeBunsnga Ne 04 ot 06.11.2018
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MEPBbIN 3ANYCK

KoHeepTep M-BUS-2 nnTaeTcs oT BCTpOeHHOM 6aTapen. Ecnn 6aTapes He MOAKIOYEH],
HEOOBXOAMMO NOAKMOUUTL €€ K OAHOMY M3 PAa3bEMOB MUTAHMS Ha NnaTe.

et e ol (—ll
" Sy
14 T E@ EE;:I
0 B o
[T - &3
i 08
a8
mr - 2 B Pazbémbl gns
NOAKNIOYEHUA
6aTapeun
—
n,

KoHBepTep M-BUS-2 nogaepxuBaeT ABa cnocoba aktmeauum B ceTnn LORaWAN — ABP n

OTAA. BbibpaTb OAMH M3 CNOCO60B MOXHO C MNomoublo nporpammbl «Vega LoRaWAN
Configurator» (cm. pa3gen 4).

1. Cnoco6 ABP. lMocne HaaTusi Ha KHOMKY 3anycka, YCTPOMCTBO Cpa3y HavMHaeT
pPaboTaTb B peXxmme « AKTUBHbINY.

PeBun3ma N2 04 o1 06.11.2018
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7 Ha)kaTb KHOMKY
3anycka,
PaCMONOXEHHYIO
Ha nnarte
1
.

2. Cnoco6 OTAA. lNMocne HaxaTms Ha KHOMKY 3amycka, YCTPOMCTBO OCYLLECTBUT TpW
NOMbITKX MNPUCOEOMHEHUS K CeTU B 3aJaHHOM MpK HACTPOMKE 4YacTOTHOM nnaHe. [lpu
nonyyYyeHUn noatTeepxaeHuns aktmeaumm B cet LoRaWAN, ycTponcTBO nomacT CUrHan
WHOWMKATOPOM (CBeYeHMe B TeueHne 5 CekyHa) 1M nepenaeT B pexxmm «AKTUBHbIM». Ecnn Bce
MOMbITKM OKaXyTCH HeyAayHbIMWU, KOHBEPTEP CHOBA nepemnpaetr B pexum «Cknag» un oynet
NOBTOPSTb MNOMbITKN MPUCOEAUHUTHLCS K CETU Yepes Kaxable 6 4acos.

MepeBecTy YCTPOMCTBO M3 «AKTUBHOTO» pexuma B pexunm «Cknaa» MOXHO npwu
NOMOLLW AIMTENbHOMO HaXaTns Ha KHOMKY 3anycka (6onee 5 cekyHa).

Mepen npucoeanHeHnemM yCTPOMCTBaA K CETH, y6eauTechb B TOM, YTO B Ce€Tb
BHECEHbl ero perucrtpaumoHHble aaHHble — Device EUI, Application EUI n
Application Key ana OTAA, nu6o Device address, Application session key u
Network session key ans ABP

10 T PeBunsnga Ne 04 ot 06.11.2018
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PABOTA KOHBEPTEPA B PEXXMUME CAMOCTOATEJ/IbHOTO OMNMPOCA NPUBOPOB YYETA

B pexnme caMoCTOATENbHOro ONpoca, KOHBEPTEP MNePUOANYECKM NOCELOBATENbHO
onpallMBaeT MNpMbOpbl MO WX BTOPUYHLIM afpecamM. ALpeca OrpalmMBaemMbix MPUOOPOB
3anKMCbIBAOTCS B KOHBEPTEP C noMoLbto nporpammel «Vega LoRaWAN Configurator». B cnyyae
yCnewHoro onpoca nepefaHHble MNpUMO6OPOM  AaHHble  HaKarnavMBalOTCS B MaMATH
KOHopuUrypaTtopa v otnpasnstorcsd B cetb LoORaWAN B COOTBETCTBMKM C MepuooM nepenaym
nokasaHumn. lNepmnopn nepenaydn MOXHO 3apatb 1, 6, 12 uam 24 vaca B nporpamme «Vega
LoRaWAN Configurator» npuv nOAKIOYEHUU K KOMTMBIOTEPY .

NOAKNTIOYEHWME MO USB

Yctponcteo M-BUS-2 HacTpamBaeTcda C nomoulpto nporpammbl «Vega LoRaWAN
Configurator» (cm. pa3aen 4).

Mepen nNepBbiM MOAKMOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOBXOAMMO YCTaHOBUTb
apaveep onga COM-nopTta stsw-stm32102, KOTopbI MOXXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe nosSBUTCS OKHO YCTaHOBLLMKA:

Pesu3na N2 04 ot 06.11.2018 T 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 KHOMky Next, 3atem Install, nocne yero Ha4yHETCH
yCTaHOBKa. [10 OKOHYaHMKM NOSIBUTCS OKHO YCMELIHOro 3aBepLleHnst yCTaHOBKM:

i':_-?u 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 HaxaTuma Finish apaiBep roToB K paboTe, - MOXHO MOAKIOYaTb YCTPOMCTBO NO

< Back

USB.

12 PeBunsnga N2 04 ot 06.11.2018
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Mporpamma «Vega LoRaWAN Configurator» (nanee — koHdUrypaTop) npeaHasHayeHa
AN HACTPOWMKKM yCcTpomncTea yepes USB.

KoHdurypatop MmMeeT 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 CTaHUMI. [lanee paccMaTpUBaETCs paboTa NPOrpaMmMbl B peXnMMe « DKCrnepTs.

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKMW. [lpu 3anycke

MCNONHSAEMOro damna NosSBASETCS OKHO PaboTbl C MPOrPamMmMON.

E)
BEeca

A B C O N KT

Pexoam;

3KcnepT -
Mogens ycTpoicTea

Bera CH-11 =

& MoakMOUMTECA

XOTKNOUNTECR

Q¥ Monyunts HacTpoliku

o TIpHMEHUTE HACTPON

I||.HH¢opMauMq LoRa HacTpoiiku LoRaWAN

[laHHble anA ABP

Device address:

Application session key:

Network session key:
WriopMala of ycTpoiicTee

Mogens ycTpoiicTea:
Bpems ycTpoiicTsa (UTC):
Bepaar MO:

12406HoBMTE NpowwEky

BeiBoa ycTpoicTea

tlteera cn-11

[OaHHeie ana OTAA

Device EUL:

Application EUT:

Application key:
WribopMaLMs o ceT

CTaTyC NPUCOEAMHEHNA:
Device address:

FapaHTHIAHEI CHETYMK NEKETOE:

(:-I)I'Ipmcoenmanbcﬂ K CETH

(ol x]
Asbik:| Russian =

YNPaBneHne Kmouamm
WzMEHUTL KoMK
COPOCMTE KNYN K 38B0ACKMN
MpoBEpKa NoKPeITHA

KauecTso curHana: .lIII

Burgumiix BC:

() Mposepra nakpema

MeHio cneBa MO3BOJNIET MNEPEKIOYaTbCS Mexay pexumMamm paboTbl MPOrpamMmbl
«[MpocTom» 1 «IKCnepT», BblI6UPaTb MOAENb YCTPOMCTBA, OCYLLECTBAATH MOAKIOYEHME K
YCTPOWCTBY WM OTKIKOUYNTLCS OT HErO, MOAYyYaTb U MPUMEHSTb HACTPOMKM.

OKHO MporpamMmbl COAEPXUT TPWU BKIAAKM — MHPOPMaums, HacTpomkm LoRaWAN u
HACTPOWKM YCTPONCTBA.

PeBun3ma N2 04 o1 06.11.2018
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B npaBOM BEpXHEM YIly HAXOAMUTCS MEHIO BbI6OpPa si3blKa.
MNOAKIIOYEHUE K YCTPOUCTBY

Ona nogkntovyeHns K yCTpOﬁCTBy HEOH6XOAMMO BbIMONHUTb cnegyrouwme warnu:

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

[MporpamMmMma aBTOMATUYECKM paCMO3HaeT MOoAeNb YCTPOMCTBA, WM MEHIK BblIbOpa
YCTPOWCTBA CTaHET HEAKTUBHbIM.

1=1E

B Eaa I|I.HH¢cpMaLMq ﬂé:RaHatrpnﬁlcm LoRaWWaN T*TM-BUS—Z HAzeikc:| Russian ¥

A B C O N KO T

OanxHele ana ABP AanHeie ana OTAA
Pesim: ¥NPEBNEHUE KIoHaMn
SkcnepT - Device address: 0144032E  Device EUI: 343438355C37520A
. WsneHUTE Ko
Monens ycTpoiicTea Application session key: 2B003B00343438353137470A656B7F3F  Application EUL: 4D20425553203220
Bera M-BUS-2 CHPOCMTE KNKIHM K SAB0LCHM

MNetwork session key:  3137470A34343835280038005C37820A Application key: 1A377C0AD00000001A377C0A395CFD35
FoarnoumTses

WrbopMaLa of ycTpoiicTee WrbopMaLa o ceTi MpoEEpKa NOKPEITHA
XomaowTecs
Mogens yCTpoiicTea: Bera M-BUS-2 CTaTyC NpUCOeAMHEHIMA: B ceti KavecTso carana: l:l|:||:|[|[|
Bpema ycTpoiictea (UTC): 21,12,2017 07:25:58 Device address: 02000183
Bepcua NO: VEGA M-BUS-2 0.2 TEPaHTHMIAHEIA CUETUMK NaKEToB! 176 i e d
&OEHaBme MPOLWMBKY () MprcoepmHuTECA K ceTh {+)Nposepka nokpeITHa

BolBoa yCTpoicTEa

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

txDone

StartRx

rxTimeOut

StartRx

rxDone

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

StartTx on freq: 867,900

txDone

StartRx

rxTimeOut

Starthx

rxTimeOut

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

Q¥ ony-us HacTpoliki

& TIpUMEHUTE HACTPOIKN

[na CcuMTbIBaHMS HACTPOEK C YCTPOMCTBA HYXHO HaxaTb KHOMKy «[lonyynTb
HaCTPOWKM», 4O 3TOFO MOMEHTA B MPOrpamMme 6yayT OTO6PaXaTbC HACTPOMKM MO YMOMYAHUIO
WK C MOCNefHero NOAKIYEHHOrO yCTPOMCTBA.

[Mocne BHeCeHWss HEOOXOAMMBIX M3MEHEHUM B HACTPOWMKMK, CneAyeT HaXaTb KHOMKY
«[1IPUMEHUTL HACTPOWKM» U TOJNbKO MNOTOM OTKJKOYATbCA OT YCTPOMCTBA KHOMKOM
«OTKNOUUTBLCAY.
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BKNAOKA «MHOOPMALUA»

Bknagka «VHPopmMauma» oTobparkaeT MHPOpMauMio 06 YyCTPOMCTBE, ero Tekyllee
COCTOSIHME, a TaKXKe AaHHble, HeOb6XxOAMMble ANng pernctpaunm yctpomnctesa B LORaWAN ceTw.

I||.HH¢»opﬂaLu49 L_{?:Ra HacTpaolikn LoRalWAaN uTMBUS—Z fAsbik: Russian =

JaHHeie ana ABP JaHHbie ana OTAA
Y¥NpaBneHke KanYami
Device address: 0144032 Device EUL: 343438355C37320A
WSMEHWUTD KAKIHM
Application session key: 2B003B00343438353137470AR56B7F3F Application EUL: 4D20425553203220

CHPOCUTE KNKOYM K SEB0ACKMM
Metwork session key:  3137470A343438352B0036005C37320A Application key: 1A377C0A000000001A377C0A395CFD35

WHbopmawma of ycTpolicTee WMHbopHaLYMA o CETH MNpoBepKa NOKPEITHA
MoAens yCTpoiHcTEa: Bera M-BUS-2 CTaTyc NpUcoegMHEHKA! B ceTn KEUECTED CMrHANE: il D[”]
Bpema ycrpoitctea (UTC): 21.12.2017 07:25:58 Device address: 02000183
Bepasa MO: VEGA M-BUS-2 0.2 TEPEHTHIAHEIA CUETUMK NEKETOE: 176 LT R g
1 06HOBMTE NpowHEKY () Mpucoe AMHUTECA K CeTH () Mposepka nokpemia

BriBoa ycTpoicTea

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

txDone

StartRx

rxTimeCut

Starthx

rxDone

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

StartTx on freq: 867,900

txDone

Starthx

rxTimeQut

StartRx

r¥TimeQut

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

DaHHble ans ABP — oTO6pa)aloTCs [OaHHble, HeobxoAuMble Oas perncrpaumm
ycTpomncTea B ceT LoORaWAN B pexunme akTmBaumm ABP (Activation By Personalization).

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

YnpaBneHue Kntovamu (He oTobparkaeTcs B pexmme «[1poCTom») — NO3BONAET U3MEHUTD
3aBOACKME KIKOUM ON19 perncTpaumm yCTPOMCTBA B CETK, @ TaKKe COPOCUTL KoUM 06paTHO K
3aBOLCKMM HaAaCTPOMKaM.

NHpopmaumna 06 yCTponCTBE — KOHOUIrypaTOp CUMThIBAET MHPOPMALMIO O MOJENM
YCTPOWCTBA, €ro TnMpoOWMBKE U aBTOMATUYECKM KOPPEKTUPYET BpeMs YCTPOMCTBA MNpwu
MNOAKJIKOYEHUN K HEMY.

O6HOBUTL MPOLUMBKY — MO3BONAET Bbl6paTb Gall MPOLWIMBKM C XECTKOrO AMCKA
KOMMblOTEPA U OCYLIECTBUTb €ro 3arpy3ky B YCTPOMCTBO. [lo 3aBeplleHUM 3arpysku
YCTPOWCTBO OTK/IOYUTCS OT KOHPUTYpaTOpPa aBTOMATUYECKU. AKTYasbHYIO BEPCUIO MPOLLIMBKMN
YCTPOWMCTBA MOXHO CKayaTb C CaliTa iotvega.com.
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OEHOBNEHKME NPOLIKMEKK

Mepenadya NPOLWMEKH. . .

|l 1%a Ok

MHdopMaums o ceTn — nokasbiBaeT, MOAKIOYEHO NN YCTPOMCTBO K ceTn LORaWAN wu
ero agpec.

MpucoeanHUTBLCA K ceTu — BbiNonHAeT npucoeanHeHme K cetm LoRaWAN BblibpaHHbIM
paHee cnocobom ABP mnm OTAA. Ecnm yCTPOMCTBO y)Ke MOAKIOYEHO K CeTU, MPOU3ONAET
nepenoikIto4eHme.

MpoBepka NOKpbITUS (He OTOb6parkaeTcs B pexmme «[1pOCTOM») — MpU HaaTuu,
ycTponcTtBo oTnpasnsgeT B LORaWAN ceTb cneumanbHbii CUrHan, B OTBET Ha KOTOPbLIN CETb
COObLAEeT eMy KOMYECTBO 6a30BbIX CTAHLUMN, MPUHSBLUMX AAHHbIM CUTHAN M KAYeCTBO CUrHana.
[laHHag KHOMKa paboTaeT TONbKO KOrAa yCTPOMCTBO NPUCOEANHEHO K CETH.

MpoEEpKa NOKPEITIA
KavecTeo cMrHana: Illll

Buammex bC: 2

() Mposeprka NoKpEITHA

BoiBOg ycTponcTBa (He oOTO6paxaeTca B pexume «[1poCcTom») — MOHUTOPUHT
COCTOSIHUS YCTPOWCTBA, BCE COObITUS B PeasibHOM BPEMEHM BbIBOAATCS Ha SKPaH.
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BKITAOKA «HACTPOWMKM LORAWAN»

Bknagka «HacTtpomkn LoRaWAN»
napamMmeTpoB ceTu LoRa.

T) BE2a

A B C O n

o T

MO3BOJIAET BbIMOJIHNTb HaCTpOﬂKy Pa3nnyHbIX

I | LERE HacTpoiiku LoRaWW AN NTM-BUS—z

YacToTHEIR nnaH:

Cnocof SKTHBELMK B CETH:

3anpaWuBaTh NOATEEMKAEHWE!

ABTOMaTUHECKOE YNPaBNEHKME CKOPOCTbHD:

OTKPLIBATE NEPBOE MPHEMHOE OKHO Yepes:

BBILED)KI(B 1Ha NoATBEEPHAOEHWE NPUCOEAMHEHWNA K CETH.
KanuwyecTeo NEPENOETOPOE NaKeTa:

MowHocTe NepenaTHYiKa;

CKOPOCTE MEpegaqn:

EU_868

OTAA

Bes noaTeeprASHUA
Brn

3 ceryHab!

9 cexyHa

5 pas

5 dBm

DRO 5F12 BW125

- M3MEHUTE

Azbik:| Russian

YacToTHbIM nnaH — no3BonseT BbibpaTb RU-868, EU-868 wvnn 3amatb r7pou3B0/1bHbIV

YaCTOTHbIN MNaH.

RU_868

MpoM3BONEHEIA

HamenmTE

KoHBepTep M-BUS-2 nogaepumBaeT cnenyowme YaCToOTHbIE MaaHbl:

YacToTHbIN NnaH! KaHan YacToTa Mopaynauuns
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

Mpoun3BONbHbLIN

3a[aETCa BPYUHYIO

B yacToTHbIX NnaHax EU_868 1 RU_868 no yMmonyaHuio akTUBHbI TONBKO T€ KaHasbl, Ha
KOTOPbIX YCTPOMCTBO OTMPABASET 3ampoCbl Ha npucoeanHeHne K ceTu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpble YCTPOMCTBO [AO/HKHO WMCMOMAb30BaTb MOryT ObiTb NepedaHbl
ceteBbiIM LORaWAN cepBepoM BO BpeMs npouenypbl NPUCOeANHEHUS YCTPONCTBA K CETU.

1Mo ymMon4yaHWio yCTPONCTBO MNOALEPKMBAET [Ba YaCTOTHbIX MaHa 1N MPOWU3BOJbHbIN, OIHAKO BO3MOXHa
NOCTaBKa NPOLLMBOK MO APYTMe YaCTOTHbIE MiaHbl Mo 3aka3: IN865, AS923, AU915, KR920, US915, KZ865

PeBun3ma N2 04 o1 06.11.2018
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T) BE22

A B C O Nn w0 T

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:

MNpon3BoNbHBLIA YACTOTHLIA NNAH

YacToTa join kanana 1 (M) ] YacToTa kanana 9 (M) ]
YacToTa join kanana 2 (M) 0 YacToTa kanana 10 (M) 0
YacToTa join kanana 3 (M) 0 YacToTa kanana 11 (M) 0

YacToTa kaHana 4 ()
YacToTa kanana 5 (M)
YacToTa kanana & ()
YacToTa kanana 7 (M)

YacToTa kaHana 8 (M)

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

YacToTa kaHana 16 ()

YacToTa BTOpOra NPUEMHOrD OKHE |D| CKopoCTe BTOpPOra NpHeMHoro okHa | DRO =

JaHHbIM YaCTOTHbBIM NiaH NO3BOASET 3a4aThb 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

Cnocob aKkTMBaUmMun B CETU — BbIGOP cnocoba akTtmeauum ABP nnmn OTAA.

Criocob dKTHEGUMHM B CETH!

ABP

3anpawuBaTb NOATBEPXKAEHNE — MPU BbIGOPE OTMPABKWM MaKeTa C NMOATBEPXKAEHMEM,
YyCTPOWCTBO 6yAeT NOBTOPSATb OTMPABKY MakeTa A0 TEX NMOpP, NOKa He MONYYNT NOATBEPXKAEHNE
OT cepBepa, MM60 Noka He 3aKOHYMUTCS «KONMYeCcTBO NepenoBTOPOB NakeTa» (CM. Aanee).

Mpwu BbI6OpEe OTNpaBKKU NakeTa 6€3 NOATBEPXKAEHUSA, MOAEM He byaeT
3HaTb, AOCTaBJ/IEH NAaKeT WU HET

C noaTEEpH.OEHHMEM
bez noaTEEpHAEHWA

ABTOMaTM4yeckoe ynpasneHue ckopocTbio (ADR) — paHHag onums akTUBUMPYET B
YCTPOWCTBE aNrOPUTM aBTOMATUYECKOro YrMpPaB/IEHUS CKOPOCTbIO nepefadm AaHHbIX CO

3anpalMBaTh NOATEEMHAEHHE:
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CTOpOHbl ceTn LoRaWAN. Yem Bbile KayeCcTBO MPUHMMAEMOrO CETbIO CUrHana, TEM Bbllle
CKOPOCTb 6yAeT yCTaHaBAMBATLCS HA YCTPOMCTBE. [JaHHYIO OMUMIO PEKOMEHAYETCS BKIKOYATH
TOJIbKO Ha CTaLUMOHAPHO YCTAHOBNEHHbIX YCTPOMCTBAX.

Belkn |

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

ABTOMaTHYECKDE ¥NPpaENEHHWE CKODOCTEHD:

NnepBoro.

OTKDEIBETE MEPEOE NMOMEMHDE OKHO YEPES:

1cekyHaa
2 cexyHAbI
3 CEKYHARI
4 CeKyHAbI

5 cexyHa

7 CeKyHA
8 cekyHa
9 CceKyHA
10 cexyHa
11 cekyHA
12 cekyHA
13 cexyHA
14 cekyHA

15 cekyHA

3agep)kka 1 Ha noaTBepXXAeHME NPUCOeANHEHUS K CeTU (He OTOBPaXKaETCs B pexmme
«[MpocTom») — 3a0aé€T BpeMs, Yepe3 KOTOpOe YCTPONCTBO OTKPOET NepBOe NPUEMHOE OKHO
A9 NOJlydeHus NoAaTBepxAeHUs npucoeamHeHns k cetm LoRaWAN. BTopoe OKHO Bcerpa

OTKpbIBaeTCs Yyepes 1 cekyHay Nocne nepeBoro.

PeBun3ma N2 04 o1 06.11.2018
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1 cexyHaa
2 CBKyHABI
3 CEKYHAbBI
4 CeKyHARI
5 cekyHa

5 ceKyHA

7 eKyHa

Jagep#ka 1Ha No4TEEpHOEHWE NPMODEAMHEHKA K CETH:
9 cexyHA

10 cekyHA
11 cekyHa
12 cekyHA
13 cekyHA
14 cexyHa

15 cekyHA

KonnuecTtBo nepenoBTOPOB nakeTa (He oTobpaxaeTcs B pexxmnme «[1pocTtom») — ecnm
dYHKLUMS «3anpallmnBaTb MOATBEPXKAEHNE» OTKIOYEHA, YCTPONCTBO NPOCTO ByAEeT OTNPaBASATh
KaXAblM MaKeT CTOJIbKO pa3, CKOJIbKO YKa3aHO B OaHHOW HacTpomke. Ecnm «3anpalumBaTb
NOATBEPXAEHNE» BKIKOYEHO, YCTPOWCTBO 6yAeT OTNPaBAATb MaKeTbl MOKa He MNonyyuT
NOATBEPXAEHME WM MOKa HE OTNPaBUT CTONbKO MaKeTOB, CKOJIbKO YKa3aHO B AaHHOM
HaCTpOWKe.

1lpas
2pasza
3 paza
4 paza
5 paz
& pas
7 pas
KonM4ecTBo 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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2 dBm
5 dEm
3 dBm
14 dBm
20 dBm

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, eCnn BKoYeH anroput™ ADR.

DROSF12BW125
DR15F11BwW125
DR2 SF10 BW125
S—
DR4 SF8 BW 125
DRS5 SF7BW 125

PeBun3ma N2 04 o1 06.11.2018 21



@ Beaa M-BUS-2 / PykoBOACTBO MO 3KCMlyaTaLmm
\—J A B C O n 1©OT

BKTAOAKA «M-BUS-2»

Bknagka «M-BUS-2» conep>XmT HaCTPOMKM NOAKMOHYEHHOTO YCTPOMCTBA.

il dopras LP:RaHa-:rpc-L'Fuc.M LoRaWWam “TM-EUS-Z Hzbi:| Russian =
Texkylwee cocToAHNE
Temnepatypa:
3apan batapen:
HacTpoiku M-BUS
CropocTs: 9600 =
TalMayT OTEETE BHEWHEND YCTPOMCTES: 100ms “
TWM MoAKAKOYeHHOM D yeTpolcTea MBUS: e =
Anpec M-BUS ycTpoiicTea 1: 0
Anpec M-BUS ycTpolicTea 2: 0
Anpec M-BUS ycTpoiicTea 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 : 0
Anpec M-BUS ycTpolicTea 10: 0
HacTpoitki NnepeaayYM NoKasaHuiA
MNepwoa nepeaaqy 4aHHbIX: 24 yaca =
MNeproa chopa AaHHBIX: 24 yaca b
Yacoeoid NnoAc: UTC+00:00 -
HKoMEHAI
ONpockTb NOAKNKIMEHHEIE MPHUBopE!

Tekyllee cOCTOAHME — OTOBPAXKAET TEKYLLIME NMapaMeTpPbl YCTPOMCTBA — BHYTPEHHIOW
TeMnepaTypy YCTPOMCTBA W1 3apai 6aTapeun.

Hactpoinkn M-BUS — no3BongeTt BbINOJHUTbL HAaCTPOWKKN MHTepdenca M-BUS, a Takxe
yKa3aTb MOLESb U 3a4aTb aApeca NOAKIIOYEHHbIX K KOHBEPTEPY NPMOOopPOoB yyeTa. [1pmn onpoce
NOAKJIOYEHHBIX MPUOopoB yyeTta M-BUS-2 mcnonb3lyet BTOpUYHblE agpeca. Kak mpasuno,
BTOPUYHbBIN aApec COBMaAaET C CEPUMHBIM HOMEPOM NPMBOopPa yyeTa.

HacTpoikn nepepayvM nokasaHuM — rpynna napameTpoB, KOTOPble MO3BONASIOT
NPOW3BECTU HACTPOMKY MEPUOLOB CHOpa M nepefayvn MnokasaHWM, M 4acoBOro Mnosica, No
KOTOPOMY OyAyT HaCTPOEHbl BHYTPEHHME 4acbl KOHBepTepa. [1okasaHua CumMTbIBAOTCH C
noakntovyeHHoro yctponctsa B 00.00 no BHYTpeHHMM YacaM YCTPOMCTBA, €C/IN 3aaH Nepmnos,
cbopa AaHHbIx 24 vaca, B 00.00 n B 12.00, ecnn nepuog 12 yacos 1 Tak ganee. Bce nokasaHus
XPaHATCS B NamMATW yCTPOMCTBa AO CAefylolero ceaHca cBsadn. [Nepuon nepenayn AaHHbIX
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MOXeT HacTpamBaTbCa OT 1 no 24 yacos. [Nepenaya AaHHbLIX OCYLLECTBASETCS B ClyYalHbIN
MOMEHT BpPEMEHU BHYTPWU BbIGPaHHOTrO nepuoda. [lpn MHULMMPOBAHWM CEaHCa CBSA3M
YCTPOMUCTBO HaYMHAET OTMPAaBATb NMaKeTbl C MOKa3aHUAMKM, Ha4YMHas C CaMoro paHHero. lNpu
BbIK/IOYEHHOM MapamMeTpe «3anpallnBaTb MOATBEPXAEHME», YCTPOUCTBO OTMPAaBASET B CETb
BCE€ HAKOMIEHHbIE MaKeTbl MO MOPSAKY C CaMOro paHHero Ao CaMoro MnoC/enHEro,
OCBOOOXAas, TakMM O6pasoM, ouvepelb OTMPaBKM MakeToB B nNamsaATh. Ecnn napametp
«3anpalwmBaTb MOATBEPXAEHME» BKJIIOYEH, TO KOHBEpTep OyAEeT OTNPaBfATb ClEAYIOLNM
MaKeT TONbKO MOCNe MONMyYEHUS MOATBEPXAEHWA O LOCTaBKe npeablaywiero. Ecnm takoe
NOATBEPXKAEHNE HE TMONYYEHO MOCNE BbIMNOJIHEHUS YKAa3aHHOINO B HACTPOMKaxX KOJIMYeCTBa
NepenoBTOPOB MakeTa, yCTPONCTBO 3aBEPLUAET CeaHC CBA3M 4O CeAYIOLEro rno pacnmcaHuio.
[Mpn 3TOM YCTPONCTBO MPOLOMKAET COBMPATb AaHHbIE COraCHO nepuoay cbopa AaHHbIX U
3anucbiBaTh B MaMaTb. HenepeaaHHble MakeTbl OCTAOTCH B MaMATV YCTPOMUCTBA A0 CNefyoLero
ceaHca CBA3W.

KomaHgabl — no3BongeT nepefaTb KOMaHAY Ha KoHBepTep «OnpoCuTbh MOAKIKOYEHHbIE
npubopbl». [ocne HaxaTusa Ha KHOMKY, KOHBEPTEP OMPOCUT BCE MOAKIOYEHHbIE MPU6OPDI
yyeTa 1 cpa3y nepenacT 3TW faHHble B ceTb LORaWAN.
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B nmaHHOM pa3gene onucaH NPOTOKON O6bmeHa AaHHbiMM Bera MBUS-2 ¢ cetblo
LoRaWAN.

KOHBEPTEP M-BUS-2 MNMEPEOAET MAKETbI CIEAYIOWNX TUTMOB

B nonsx, cocrosimux U3 HECKONbKUX 6aWT, MCnojb3yeTcs MNopsAoK
cnepoBaHusi little endian

1. TlakeT C NoKasaHWAMM TEMTIOCYETUYMKA, MepenaeTcs perynspHo, IM60o no 3anpocy

Pasmep B 6antax OnucaHue nons Twvn

1 6ant Twn nakeTa (An9 AaHHOro nakeTta = 1) uint8
1 6anT 3apsn 6aTapeu, % uint8
1 6anT 3Ha4yeHKss OCHOBHbIX HACTPOEK KOHBepTepa (bUTOBOE none) uint8
4 6anTa CepuinHbIN HOMep Npubopa yyeTa uint32
4 6amnTa Bpems cHATUA NokasaHWi, NepefaBaeMblxX B JaHHOM MakeTe uint32

(unixtime UTC), no BHYTPEHHMM Yacam KOHBepTepa

4 6anTa KonnyecTtso notpebneHHom Tennosomn aHepriun, Wh uint32
4 6anTa CyMMapHbIN 06beM TernoHOCUTENS, N uint32
4 6anTa Bpems HapaboTku, 4 uint32
2 6banTa Tekylas TemnepaTypa B nojatoLiem Tpybonposoge °C*100 uintl6
2 6anTa Tekyllas TemnepaTypa B o6paTHOM Tpy6onposoge °C*100 uintl6
2 6banTa Tekywmi pacxo TennoHocuTens, I/h uintl6

KoHBepTep coOepXuT B cebe BCTPOEHHbIE YaCbl C KaneHAapem, BpemMsi U AaTa Ha
KOTOpPbIX 3a4aeTCs Mpu NPOM3BOACTBE, a TaKXKe MPU KaXXAOM KOHPUIYpPUPOBaAHMM YCTPONCTBA
yepes nHtepdpenc USB. lMNpwn perynsspHom nepenave naketa NCNOJb3yOTCS AaHHbIE, CHATbIE Ha
OIMXKANLIMNA MOMEHT BPEMEHMW, KPaTHbIM 3aaHHOMY B HACTPOMKAX MHTEPBaNy nepenayu:

ns nHtepsana 1 yac: nepefatoTCs NOKa3aHMa Ha HavYano TeKyLLero 4Yaca;

Ona nHTepsana 6 yacos: nepenatoTcsa nokasaHums Ha 00:00, 06:00, 12:00, 18:00;
Ons nHTepsana 12 yacos: nepefatoTcs nokasanums Ha 00:00, 12:00;

Ona nHtepsana 24 4aca: nepepatoTcs nokasaHus Ha 00:00 TekyLwmx CyTOK.

Mpwv Nnepenaye NakeTa no 3anpocy MCMOb3yOTCS AaHHbIE, CHATbIE B MOMEHT NOJTyYeHMS
3anpoca.

[MakeT LaHHOrO TUMa nNepefaeTcs AAs KaXLoro M3 MOAKIYEHHbIX NPUOOPOB yyeTa
OTAENbHO. Hanpumep, ecnn K KOHBepTepY NOAKMOYEHO 5 NpUOOPOB yyeTa, NpU OYepeHOM
BbIXOJe Ha CBA3b byAeT nepenaHo 5 nakeTos.
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M-BUS-2 / PykOoBOACTBO MO aKClyaTaumm @ Beaa

A-B C O 5 1OT

PacwmndpoBka 6MTOBOIO NoNAs «3Ha4Ye€HUSE OCHOBHbIX HACTPOEK»

BuThl OnwucaHue nons

0 6uT Tun aktmeaumm O - OTAA, 1 — ABP

16ut 3anpoc noaTeepkaeHMs naketoB 0 — BbIkAOYEH, 1 — BKAOYEH

2,3 61T Mepuron BbIXOAa Ha CBA3b:
|2==0|3==0| - 1 yac
|2==1|3==0| - 6 yacos
|2==0|3==1| - 12 yacos
|2==1|3==1] - 24 yaca

4 6uT peseps

56uT peseps

6 6uT pe3eps

7 6UT pe3eps

2. Turi nakera 2 3ape3epBupOBaH

3. Tur nakera 3 3ape3epBupoBaH
4. [1akeT C 3anpoOCOM KOPPEKTUPOBKN BpeMeHU (nepenaétcs pa3 B CyTkuM Ha LoRaWAN

nopT 4)

Pasmep B 6aiTax

OnucaHue nons

1 6ant

Twn nakeTa (o419 gaHHOro nakeTa = 255)

4 6anT
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@ Beaa M-BUS-2 / PykoBOACTBO MO aKCMyaTaumm

KOHBEPTEP M-BUS-2 MPUHWUMAET NMAKETbI CIEAYIOWWUX TUMOB

1. TlakeT C KOPPEKTUPOBKOW BPpEMeHU — nepenaeTtcs npunoxeHrnem Ha LoRaWAN nopt 4

Pa3mep B 6anTax OnuncaHue nons
1 6anT Twn nakeTa, 4Na AaHHOro nakeTa = 255
8 6anT BennynHa B CekyHAax, Ha KOTOPYHO HY>KHO CKOPPEKTUPOBAaTh BPEMSI.

MoxeT 6bITb MONOXUTENbHOM N OTPULIATENBHOM

2. Twur nakera 2 3ape3epBupoBaH
3. Turi rnakera 3 3ape3epBupoOBaH
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M-BUS-2 / PykOoBOACTBO MO aKClyaTaumm @ BEEE

A-B C O 5 1OT

YcTponctBa M-BUS-2 JOMKHBI XPaHUTbCA B 3aBOLACKOWM YMaKOBKE B OTar/MBAEMbIX
nomelleHuax npu Temnepatype oT +5°C go +40°C 1 OTHOCUTENBHOM BNAXHOCTU 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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M-BUS-2 / PykoBOACTBO MO aKCMyaTaLmm

7 KOMTNEKT NMOCTABKWA

Yctponcteo M-BUS-2 noctaensieTcs B cnenytolen KoOMnnekTaumm:

28

KoHBepTtep M-BUS-2 — 1 wr.

AHTeHHa LoRaWAN — 1 wr.

WKryT 24-KOHTaKTHbIM — 1 WT.

MacnopTt — 1 wrT.
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M-BUS-2 / PykOoBOACTBO MO aKClyaTaumm @ BEEE

A-B C O 5 1OT

[apaHTUNHBIM CPOK Ha YCTPOWCTBO COCTaBAAET 5 ner.

N3roToBuTeNb 06513aH NPEAOCTaBUTb YCNYT MO PEMOHTY UM 3aMEHNUTH BbilleALLee 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 /1IEMEHTbI 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 cnegaMn peMOHTa BHE CEPBUCHOIO LEHTPA U3TOTOBUTENS;

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

MpY BO3HUKHOBEHUM FapaHTUIMHOIO Cliyyasl, cneflyeT o6paTUTbCA B CEPBUCHbIN LIEHTP
Mo afpecy:

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

KoHTakTHbIN TenedoH +7 (383) 206-41-35.
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M-BUS-2 / PykoBOACTBO MO aKCMyaTaumm

PykosoacTso no akcnnyataumm © OOO «Bera-A6contoT» 2017
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