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A°B C O N WO T

HacTosulee pyKOBOACTBO PacnpOCTPAHSAETCS Ha YCTPOMCTBO CHMUTLIBAHMS MOKa3aHUM
M-BUS-1 (nanee — yctponctBo, koHBepTep) npomnssoactsa OOO «Bera-Abcontot» n
onpenenseT NOpaaOK YCTaHOBKM U MOAKIOYEHUS, @ TaKXKE COAEPXKMUT KOMaHAbl YNpaBieHus n

onucaHue GyHKUMOHana.

PyKOBOﬂCTBOI1peﬂHa3HaquC)ﬂﬂﬂCﬂeuMaﬂMCTOB,O3HaKOMﬂeHHbM(:HpaBMﬂaMM
BbINMOJTHEHWNA MOHTaXHbIX pa6OT B 06/1aCTHn Pa3nMYHOro 21EKTPOHHOIO U NTEKTPUHECKOTO

060pyA0BaAHMS.

Ons o6ecneyeHnss npaBuibHOro ¢GYHKUMOHUPOBAHUS YCTAaHOBKa W
HaCTPOWMKa YCTPOMCTBA AO/MKHbI OCYLLECTBAATLCA KBaIUPUUUPOBAHHBIMU

cneyumnaancCtamm

4 Pesum3ua Ne 05 oT 05.04.2018
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A-B C O 5 1OT

KoHBepTep M-BUS-1 npenHasHayeH 4ns CYMTbIBAHWSA NOKa3aHMUM C YCTPOWCTB,
nmerwmx nutepdenc M-BUS, ¢ nocnenyowmm HakonaeHMemM 1 nepenavyen 3Tom
nHoopmaumm B cetb LORaWAN. KoHeepTep M-BUS-1 nmeeT aBa AMCKPETHbIX BbIXO4a TUMNa
«OTKPbITbIN KONNEKTOP» N MOXET MCMONb30BaTbCS B KAYeCTBe YCTPOMCTBA YNpaBieHMs.
Kpome Toro, yCTpOMCTBO UMeeT ABa OXPaHHbIX BXOAA.

KoHnBepTep M-BUS-1 MoxeT paboTaTb B pexmnme Npo3payHOro pagnomonema c
Mo6bIMN NPUBGOPaMKM yHeTa KOMMYHaJsIbHbIX PECYPCOB M MPOMbILLIEHHOM O60PYAOBaHUM C

nHTepdencom M-BUS, nnb6o camocTosTenbHO onpallmBaTh HEKOTOPbLIE MOAENN MPUOOPOB
yyeTa, a UMEHHO:

e TennocyeTumk «TennoyyeT-1»
e Tennocuétumk «CT23 21 «BEPUJ1J1»
e Tennocuétumk «Danfoss Sonometer 500»

S
\\\ ey

\\\

DNEMEHTOM MUTaHUS NS KOHBEPTEPa CNYXXUT BCTPOEHHas baTapest EMKocTbio 6800
MAUY, paccuyMTaHHast Ha CPOK Cy>6bl 4o 10 neT Npu nepefade AaHHbIX OAMH Pa3 B CYTKMN.

Take KOHBepTepP MOXET PaboTaTb OT BHELLIHErO MCTOYHMKA MUTAHUS C HaNpPsHXKeEHUEM
10...36 B.

KonnuecTBo 04HOBPEMEHHO MOAKIOYAEMbIX K KOHBEPTOPY NPUOBOPOB y4éTa, He 6onee
NecaTu.

Ona  KoOppekTHoro  ¢GYyHKUMOHUPOBAHMUA  KOHBEpPTEpa B  peXxume
CaMOCTOSITE/IbHOTO ONpoca pPEKOMEHAYeTCA NOoAK/AYaTb K OAHOMY
KOHBepTepy NpM60opbl y4€Ta OAHOK Moaenu

Mpu ogHOBPEeMEHHOM UCMNOJIb30OBaHUN Pa3/IMYHbIX MoAene NpM6opPoB yYéTa C

OAHUM KOHBEPTEpPOM ceayeT WMCMNOJIb30BaTb TOJIbKO MPO3PaYHbIi pPeXxunm
ornpoca yCTponcTB

HacTpomka koHBepTepa ocyLiecTsaseTca no USB ¢ nomouwubto cneunansHoro MO
«Vega LoRaWAN koHdpurypatop».

Ha >TukeTKe, pacnoONOXeHHOW Ha BHYTPEHHEN CTOpPOHe Kopryca npuBedeHa
MHOOPMaUMs, Heobxoammas ons perncTpaumm yctpomcrtea B cetn LoRaWAN:

PeBu3ma N2 05 o1 05.04.2018 5
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e Device EUI,

e Device address,

e Network session key,

e Application session key,
e Application EUI,

e Application key.

Kpome TOro, naHHylo WHPOpMaLMIO MOXHO nonyuntb 4vepes «Vega LoRaWAN
KOH®UrypaTop».
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OcCHOBHble
VHTepdenc M-BUS 1
KonwnyecTtBo nogkntovaembix M-BUS ycTponcTs He 6onee 10
Bxonbl oxpaHHble 2
BbIxo4bl TMNa «OTKPbITbIW KOJIIEKTOP» 2
USB-nopT na
duana3oH pabounx TemnepaTtyp -40..485°C
LoRaWAN
Knacc yctponctea LoRaWAN Awnnn C
KonunuyecTtBo kaHanos LoRa 16

YacTOTHbIM MnaH

EU-868, RU-868, npoun3BobHbIN

Cnocob aktuBaumm B cetn LoRaWAN

ABP n OTAA

ﬂepl/lO,D, BbIXO4a Ha CB43b

1, 6,12 nnn 24 yaca

AHTEHHbIN Pa3beEM SMA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb pafnoCBa3M B MIOTHOW rOPOLCKOM [0 5 KM
3aCTpomkKe

HanbHOCTb PagMoOCBA3M B CE/IbCKON MECTHOCTM 00 15 km

BbixoaHas MOLWHOCTb NepeaaTymKa

no 100 mBT (HacTpamnBaeTcs)

NMuTaHue

EMKOCTb BCTpOeHHOW 6aTapen

6800 MAY

Hanpﬂ»(eHme BHELWIHEro nntaHm4

10..36 B

Kopnyc

Pa3mMepbl kopnyca

95 x 80 x 65 Mm

CTteneHb 3aWuTbl KOpnyca

IP65

KpenneHne

CTSHKKaMU K onope, Ha DIN-peiky,
HacTeHHoe

KoHBepTep M-BUS-1 MoxeT 6bITb yCTPOMCTBOM Knacca A nnm knacca C (no
knaccnodumkaumm LoRaWAN) n obecneumBaeT cneaytowmin GyHKLUNOHAN:

0O O O O O O
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ABTOMaTM4YecKas cMeHa knacca ¢ A Ha C npu NOAKNOYEHWM BHELLIHErO MUTaHKS
nopaepxxka ADR (Adaptive Data Rate)
nonnepXka oTrpaBKM NakeTOB C MOATBEPXAEHMEM (HacTpanBaeTcs)
BHEOYEpPEHOW BbIXOA Ha CBA3b NPW CpabaTbiBaHWM OXPAHHbIX BXOAOB
N3MepeEHMe TeMnepaTypbl MOCPENCTBOM BCTPOEHHOIO TEPMOAATHYMKA
n3MepeHme 3apsiaa BCTPOEHHOW 6aTapen B %
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OMNCAHWME KOHTAKTOB
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Puc. 3.1. PacnonoXeHre KOHTaKTOB Ha njaTe U Ux ob603HavyeHus.

KoHBepTep wmMeeT 10 KOHTaKTOB, MOAPO6GHOE OMNMCaHMe KOTOPbIX NpKBeAeHO B
Tabnuue:

KoHTakKT O603Ha4yeHne Ha nnaTe OnucaHue
1 ouT_2 Bbixoa TMMa «OTKPbITHIN KONNEKTOP» 2
2 OouT_1 Bbixon Tvna «OTKPbIThIM KoanekTop» 1
3 +VPWR [MnTaHue +
4 1 MNuTtanve -
5 MBAS- M-BUS -
6 MBAS+ M-BUS +
7 COUNT_2 OXpaHHbIN BXxoa 2
8 1 3emns
9 COUNT_1 OxpaHHbIM Bxoa 1
10 1 3emns

Onga noaknodeHus oxpaHHbix Bxogos COUNT_1 n COUNT_2 ncnonb3ytoTCcs KNeMMb
«3emns» 8 n 10.

OXpaHHbIe BXO4bl MO3BONAIOT MOAKMAKOYATL Uenn Co cnegyrownmMmn TunaMm 3aMblKatoLLnMX
KOHTAKTOB:

8 I PeBunsnga N2 05 ot 05.04.2018
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A-B C O 5 1OT

- TEPKOH;
- MexaHuyeckas KHOMKa;
- KOTKPbITbI KONINIEKTOPY.

Mpn  NOOKMOYEHWUM  OXPaHHOro  Bxoda  YCTPOWCTBO  CneamMT  3a  €ro
3aMblkaHMeM/pa3mbikaHeM. B cnyvae cpabaTbiBaHMS OXPAaHHOrO BXOA4ad, YCTPOMCTBO
OTNpPaBASET B CETb BHEOYEPENHOE COOBLLEHNE C CUTHANOM TPEBOT .

Ons noakntoyYeHms BHeLWHero npnbopa y4€Ta MCnonb3ytoTcs KOHTakTbl MBAS+ 1 MBAS-.

Boixoobl OUT_1 1 OUT_2 paboTatoT MO NPUHLMMY «OTKPbITbIA KOJNEKTOP» U MOTYT
MCNONb30BaTbCA ANS1 YMNpaBieHUs BHEWHUMU YCTPOWCTBAMK, TaKMMU KaK 3SNIEKTpUYeCKne
KpaHbl, OCBELLEHWE, CMpeHa U Tak Janee. Harpy3ouHass CMOCO6HOCTb Ka)XAOro BbIXOAA
cocTaBnsieT He 6onee 200 MA.

B uenax yBenmyeHus cpoka Cny>bbl baTapen pusmyeckmm yposeHb nHTepdenca M-BUS
BK/IIOYAETCSH B paboTy (MOma€Tca nuTatowee HanpskeHue Ha Bbixogbl MBAS+, MBAS-)
HenoOCpPeACTBEHHO Mepes OrNMpoCOM Mpubopa y4éTa C NPOrpamMMUPYEMON  3aLEPXKKOW
(BeMYMHa 3a4EpPXKKM 3aBUCUT OT TUMNa NOAKIOYEHHOIO NpMbopa y4YéTa). 3aaeprKka BBOANTCS
ANg TOro, 4tobbl Mprbop y4€Ta ycnen mMpOvHULMAIM3MPOBATh COOBCTBEHHBIN UHTEPHENC U
NOArOTOBUTLCA K MPUEMY LaHHbIX OT KOHBepTepa. [1o 3aBeplleHun onpoca GU3NYecKnmn
ypoBeHb M-BUS oTkntovaeTcs.

[Mpn paboTe KoHBepTepa B knacce C, dum3smyeckmm ypoBeHb UHTepdenca M-BUS
BK/IIOYEH B PabOTYy MOCTOSIHHO WM HE BbIK/IIOYAETCS MOC/E 3aBepLleHMs Oonpoca.

PeBu3ma N2 05 o1 05.04.2018 9
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MEPBbIN 3AMNYCK

KoHnBepTep M-BUS-1 MOXeT NUTaTbhCs Kak OT BHELIHEro NCTOYHUKA MUTAaHUS, Tak U OT

BCTpOEeHHOM 6aTapen. [na paboTbl OT BCTPOEHHOM 6GaTapen Heo6XOAMMO MOAKIOUYUTD
pa3beéM BaTapeun K pazbeMy NUTaHUA Ha niaTe.
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KoHeepTep M-BUS-1 noagaep»umBaeT aBa cnocoba aktmeaumm B cetm LoORaWAN — ABP
OTAA. BbibpaTb oaMH M3 CNOCO60B MOXHO C nomouwbio nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lMocne HakaTusg Ha KHOMKY 3amycCKa, YCTPOMCTBO Cpa3y HaynHaeT
paboTaTb B peXXMMe «AKTUBHbINY.

= s . ?"'“"{;\lm 8 =
‘ﬂ@ﬂ A 4 e ‘
1Olfowr =
HaxaTb KHOMKY LOJIEEE =)
3anycka, Ollr = S
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0 It}
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2. Cnoco6b OTAA. lNMocne HaxaTus Ha KHOMKY 3amnycka, YCTPOMCTBO OCYLLECTBUT TP
NOMbITKN MNPUCOEAMHEHNS K CeTW B 334aHHOM MNPU HaCTPOMKE 4YaCcTOTHOM nnaHe. [1pu
noNy4YeHUn noaTeepxaeHns aktmBaumm B cetu LORaWAN, ycCTponcTBO nopacT CurHan

10 T Pesunsnga N2 05 ot 05.04.2018
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MHOWMKATOPOM (CBeYeHMe B TeueHne 5 CekyHa) 1M nepenaeT B pexmm «AKTUBHbINM». Ecnn Bce
MOMbITKM OKaXYTCs HEYAa4YHbIMU, KOHBEPTEP CHOBa NepenaeT B pexmnm «Cknag».

MepeBecTn YyCTPOMCTBO M3 «AKTMBHOrO» pexuma B pexunm «Cknag» MOXHO npwu
MOMOLLM AIUTENBHOIO HaXaTWnsl Ha KHOMKY 3anycka (6onee 5 cekyHn).

Mepep npucoegnHeHneM yCTPOMUCTBA K CeTH, ybeanTechb B TOM, YTO B C€Tb
BHeCeHbl ero perucrtpaumoHHble paHHble — Device EUI, Application EUI n
Application Key ana OTAA, nuéo Device address, Application session key u
Network session key ana ABP

MNOAKNOYEHUE BHELWHWUX YCTPOUCTB

VicnonHnTenbHble YCTPOMCTBA MOAKIIOHAOTCA K KOHBeEpPTEpPY 4vepe3 Bbixoabl OUT_1 n
OUT_2 (cm. puc. 3.1), koTopble UMetoT TN « OTKPbITbIA KONTEKTOP».

[ J
U JonycTnmas Harpyska Ha Kaxabin undpposom Bbixon 200 MA

[na yBenuyeHmss HarpyskuM Ha BbIXOAbl YCTPOWCTBA, HEOO6XOAMMO WCMOb30BaTh
BHelWHee pene. CxeMa NOAKIOYEHUS pefe NpUBELEHA HUXKE.

e e e e T e |
e e e e e
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Owopg Ha npamoid Tok 1A u
oBpaTtHoe HanpaxeHue He meHee 50 B

Puc. 3.2. CxeMa NOaKIOYEHNS pene Ha BbIXOA TUMa «OTKPbITbIM KoanekTop» OUT_1.
PABOTA KOHBEPTEPA B PEXXUME CAMOCTOATEJIbHOTO OMPOCA NMPNBOPOB YYETA

B pexnme caMoCTOATENbHOIroO ONpoca, KOHBEPTEP MNepUOANYECKN MOCIELOBATENIbHO
onpawmBaeT nNpubopbl MO WMX BTOPUYHBIM adpecamM. Agpeca onpaliMBaemMblX MNPUOBOPOB
3anKMCbIBAOTCA B KOHBeEpPTep C mnomolbio nporpammbl «Vega LoRaWAN Configurator». B
C/lyyae yCnewHoro onpoca nepefaHHble NpuOOPOM AaHHblE HAKanAMBAOTCH B MaMATU
KOHpurypatopa v otnpasnstorcd B cetb LORaWAN B cOOTBETCTBMM C NMepuoaoM nepenaym

PeBu3ma N2 05 o1 05.04.2018 I' 11
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A°B C O N WO T

nokasaHun. lNepuon nepepadym MOXHO 3apatb 1, 6, 12 nam 24 4vaca B nporpamme «Vega
LoRaWAN Configurator» npu nogkato4eHn K KOMMbIOTEPY.

PABOTA KOHBEPTEPA B MPO3PAYHOM PEXWME

Ong  BO3MOXHOCTM  WCMOJIb3OBaHMUS KOHBEPTEpa COBMECTHO C  Pas/iMyHbIMMU
NPOrpPaMMHbLIMK  KOMMJIEKCAMU  AUCMeTYEpU3auMm NPUOOPOB Yy4éTa W  MPOMbILLAEHHOrO
060pyAOBaHNSA B HEro A006aB/eHa BO3MOXHOCTb PaboTbl B MPO3PAYHOM pexunme. B 3Tom
pexume KOHBepTep paboTaeT Kak MNPOCTOM KaHan cBasn mexay cetbto LoRaWAN u
NOAK/OYEHHBIM BHELWHUM nNpmnbopomM. M-BUS-1 moxeT nonyyaTtb 13 LORaWAN ceTu pgaHHble
npefHasHaYeHHble A5 BHELIHEro yCTPOMCTBA U 6€3 Kakon NMb60 06paboTKM NepenaBaTb UX B
nHTepdenc M-BUS. Ecnm BHelwHee yCTPOMCTBO OTBEYaeT Ha 3ampocC, KOHBepTep nepenaér
NONyYeHHble AaHHble O6PATHO B CETb, TaKxXe 6e3 06paboTKM, B BUAE OAHOIO UM HECKOMbKUX
MaKeToB.

TaknMm 06pa3oM, B MPO3Pa4YHOM pPeXMmMe KOHBepTep He GopMUpyeT 3arnpoc U He
obpabaTbiBaeT OTBET OT npubopa Yy4véta. O643aHHOCTb CPOPMMPOBATb 3aMpPOChl U
aHaNM3MPOBaTbh OTBETbI MOJHOCTLIO NIOXUTCS Ha BHELLUHee NMpuaoXxeHue, paboTatollee ¢ M-
BUS-1 yepes cetb LORaWAN.

Mpn paboTe B MPO3PAaYHOM pPeXMMe, KOHBEPTEP AOMKEH MUTaTbCAa OT BHELIHEro
NCTOYHMKa NMTaHMS (paboTaTb Kak yCTPOMCTBO Knacca C).

NOAKITIOYEHWME MO USB

Yctponctso M-BUS-1 HacTpauBaeTcs € nomowbio nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).
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MNepen NepBbIM MOAKMOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOXOAMMO YCTaHOBWUTb
npameep ons COM-nopTa stsw-stm32102, KOTopbI MOXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro danna VCP_V1.4.0_Setup.exe NosBmTCS OKHO YCTaHOBLLMKaA:
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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 protected by copyright law and
international treaties.

= Back Cancel

B 3TOM OKHe Hy>XHO HaxaTb KHOMKY Next, 3atem Install, nocne 4yero HauHETCH
YyCTaHOBKa. [10 OKOHYaHWUKM MOSBUTCS OKHO YCMNELWHOro 3aBepLleHns YCTaHOBKM:

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

InstallShield Wizard Completed

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

Cancel |

= Back

o T

Mocne HaxaTus Finish apanBep roToB K paboTe, - MOXHO MOAKKYATbL YCTPONCTBO MO

USB.

PeBn3na N2 05 o1 05.04.2018
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M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm

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

KoHdurypatop mmeeT OBa pexunma padoTbl — «[pocTom» m «3IkcnepT». B pexunme
«[MpocTom» [OCTYMHblI TOJILKO OCHOBHbIE HACTPOMKK, B PEXMUME «IKCNepT» OCHOBHbIE
HACTPOWKMW, paclUMpPeHHbIE HACTPOWKM N BO3MOXHOCTb MPOBEPKM 30HbI MOKPLITUSA CUTHaNa OT

6a30BbIX CTaHUMI. [lanee paccMaTpUBaETCs paboTa NPOrpaMmMbl B peXnMMe « DKCNepT».

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpu 3anycke
NCcnonHgeMoro gamna NoABASETCS OKHO paboTbl C mporpaMmmon (puc. 4.1).

4 Bera LoRaWAN kondmrypatop

BEa2a

A B C O N 0 T
Pestim:

IKMepT 7
Mogens ycTpoiicTea

Bera MBUS-1 -
J MNogknouMTeea

XOTKNO4MTECR

Q¥ Mony4nTb HacTpoiiku

o TIpUMEHITE HACTPOIikN

III.HH(bODMELIMﬂ Eé:RaHatrpoﬁm LoRaWAN ﬂT Bera MBUS-1

JaHHeie anA ABP
Device address:
Application session key:
Metwork session key:
WHbopmaws of ycTpoiicTee
Mogenk ycTpoicTES:

Bpema ycrpoitcTea (UTC):
Bepaoua MO:

1A 06HOBMTE MpowwMEy

BriB0A YCTPOHCTES

[OanHbie ana OTAA
Device EUL:
Application EUL:
Application key:
WHopMaLma o ceTki
CTaTyC NPUCOEAWHEHKA:
Device address:

() MprcoeAMHUTBCA K ceTH

_[Ol x|
HAzei:| Russian =

YacToTHbIA NnaH

Join kaHan 1:
Join kaHan 2:
Join kaHan 3:
YacToTa RX2:

MpoBEpKa NOKPLITHA
KayecTeo curHana: ..lll

Bupumbnx BC:

() Mposepra nokpeTa

Puc. 4.1. MHTepdenc nporpammel «Vega LoORaWAN Configurator».

MeHIO cneBa MO3BOJMIAET MEPEKNOYATLCS MeXAy peXumamy paboTbl MNPOrpPamMMmbl
«[MpocTom» 1 «3IKCnepT», BbIOMPATb MOAENb YCTPOMUCTBA, OCYLLECTBAATb MOAKMOYEHME K
YCTPOUCTBY WU OTKJIKOYUTLCS OT HEro, NoJlydatb M MPUMEHSTb HAaCTPOMKM.

14
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OKHO NporpamMmbl COAEPXUT TPWU BKAAAKM — MHPOpMaums, HacTpomkm LoRaWAN u
HaACTPOWKWM YCTPOWCTBA.

B npaBoM BepXHEM YIly HAXOAMUTCS MEHIO BbI6OpPa si3blKa.

MNOAKNOYEHUE K YCTPOWUCTBY

[ns noakntoyeHnst K yCTPONCTBY HEOH6XOAMMO BbIMOHUTL Cleaytolme LWaru:

1. Moakntountb USB-Kabenb K yCTPONCTBY.
2. 3anycTtutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKY «[1oAKIIOYNTLCA» B MEHIO C/leBa.

MporpaMma aBTOMATUYECKM PACMO3HAeT MOfAENb YCTPOWMCTBA,

yCTpOﬂCTBa CTaHET HEAKTUBHbIM.

& Bera LoRaWAN kondmrypaTtop

B E aa Inlscbopraws | LoRaHacTpoiiu Lorawan | titBera MBUS-1

A B C O N WO T
Pexim:

SKcnepT -
Mogens ycTpoiicTEa
Bera MBUS-1

J NoaxnounTeca

X OTkniounTsea

Q¥onyuuTe HacTpoiin

o TpUHEHUTS HaCTPOlKI

[aHHble Ana ABP

Device address:

016A0739

Application session key: 3C001A00353037353037471465677E49

Metwork session key:

Wrdoprawas of ycrpoiicTee
Mopens ycTpoicTea:

Bpema ycTpoiicTea (UTC):
Bepaua MO:

12,06H0BUTE NpowMEKy

Brisoa ycTpoiicTea

WARMING: FAST_TIME ENABLED
------------ Start join procedurg-——-—--—-—-
StartTx on freq: 868.300
txDone

StartRx

rxTimeOut

StartRx

rxTimeQut

StartTx on freq: 868.500
txDone

StartRx

rTimeQut

StartRx

rxTimeQut

StartTx on freq: 868,100
txDone

StartRx

rxTimeQut

StartRx

rxTimeQut

JOIN fail after 3 retries
------------ -Go to storage modg-—--—————

30374714353037353C001A006C376114

Bera MBUS-1

13.09.2017 10:00:49
VEGA MBUS-1 0.6

AaHHele Ana OTAA
Device EUL:

Application EUT:

353037356C376114
4D20425553203120

Application key: 0C375D14000000000C3750 140950 1F5D

Wropralma o ceTh
CTaTyc MpUCOEAMHEHNR:
Device address:

() MpucoeamHUTECA K CaTH

He B cetn

00000000

M MEHIO BbIbOpa

=10l x|

Asbi: Russian ™

YaCcToTHBIA NnaH

Join kaHan 1:
Join kaHan 2:
Join kaHan 3:
YacToTa RX2:

868100000
868300000
868500000
869525000

MpoBepKka NokpeITHA

KauecTso carHana:

Biapumbne BC:

ol

]

()Mposepka nokpeTia

Jna  cuynTbiBaHMA

HaCTpOEK

HaCTPOWKM», OO 3TOrO0 MOMEHTA
YMOJITHaHUIO UK C nocneaHero NoAgKIoYeHHOro yCTpomncTBa.

C YCTPOMCTBA HYXHO HaXaTb KHOMKY

«[lonyunTb

B Mporpamme 6yayT OTO6paxaTbCs HACTPOMKM Mo

[Mocne BHeCeHUs HEOOXOAMMbIX UM3MEHEHUW B HACTPOWKW, cnefyeT HaxaTb KHOMKY

«[1pUMEHNTL

HaCTPOWMKN»

«OTKNOUYNTBCAY.

PeBu3ma N2 05 o1 05.04.2018

M TOJNIBKO MNOTOM OTK/IKOYaTbCH

OT YCTPOWCTBa

KHOMKOW

15




@‘ Beaa M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm
u A B C O N0 1©OT

BKNAOKA «MHOOPMALUA»

Bknagka «/Hdopmauma» oTobpaxaeT MHPOPMaLMo 06 yCTPOMCTBE, ero Tekyllee
COCTOSIHME, a TaKXe AaHHble, HeO6XOAMMble Ans perncTpaumnm yctpomnctesa B LORaWAN ceTw.

IIl.HHdJOpMaLIMﬂ Lp:RaHacrpoﬁm LoRawW AN TlTBera MBUS-1 Azeic: Russian ¥
[laHHble anA ABP laHHbie anA OTAA YacToTHRIA NnaH
Device address: 016A0739  Device EUL: 353037356C376114  Joinkadan 1: 868100000
Join kaHan 2: 868300000
Application session key: 3C001A00353037353037471465677E49 Application ELT: 4D2D425553203120 .
Join KaHan 3: 3563500000
Network session key:  30374714353037353C001A006C376114  Application key: 0C375D14000000000C37501409501F50 Userora RX2: 259525000
WMriopMaLma of yeTpoiicTee WMHOPHaLMA 0 CETH MpoBepka NoKpbITHA
Mogene ycTpoiicTea: BeraMBUS-1  crarye npucoenuHerms: HegceTh  KadecTeo curdana: E||]|:|[||]
Bpema ycTpoiicTea (UTC): 13.09,2017 10:01:34
Bepays MO: VEGA MBUS-10.5 Device address: 00000000 Buaumbix BC: 0
&OEHDBMTb MPOLMEBKY (=N MprcoeaHMTECS K ceTi () Nposepka Nokpemia

BriBOA YCTPONCTEE

WARNIMG: FAST_TIME ENABLED
———————————— -Start join procedure —-————
StartTx on freg: 868,300

txDone

StartRx

rxTimeCut

StartRx

rxTime0ut

StartTx on freg: 868,500

txDone

StartRx

rxTimeCut

StartRx

rxTime0ut

StartTx on freg: 868, 100

txDone

StartRx

rxTimeCut

StartRx

rxTime0ut

JOIN fail after 3 retries

------------ -Go to storage mode---------m-
It's time to poll M-BUS meters 1505296860
But m-bus device type isn't configured, poll cancelled

HdaHHble pns ABP - oTo6paxaloTcs AaHHble, HeobxoAMMble [ONna perncrpaumm
ycTponcTea B ceT LoORaWAN B pexunme akTmBaumm ABP (Activation By Personalization).

DaHuble ana OTAA - OTOOpaXaloTCs LaHHble, HeobxoauMble 0N perncrpaumm
ycTpomncTea B ceT LORaWAN B pexume aktmeaumm OTAA (Over The Air Activation).

YacToTHbIN nnaH (He oTob6paxaeTcs B pexunme «[1poCTom») — MOKasbiBAET YaCTOTbI
JOIN-KaHanoB M BTOPOro MPUMEMHOIO OKHA. DTU 4YacCTOTbl MOXHO M3MEHUTb BO BKIAAKE
«Hactporkn LoRaWAN» npu BbiIbOpe YaCTOTHOrO MaaHa.

NHpopmaumna 06 yCcTponcTBe — KOHOUIypaTop CUMUTLIBAET MHOPMALIMIO O MOAEeNn
YCTPOWCTBA, €ero TnMpoOLWWMBKE U ABTOMATUYECKM KOPPEKTUPYET BpemMs YCTPOWCTBA MNpwu
NOAK/IIOYEHUN K HEMY.
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O6HOBUTb MPOLWIMBKY — MO3BOASET BblbpaTb Garn MPOLUMBKM C XECTKOrO AMCKa
KOMMbIOTEPA WM OCYLLECTBUTbH €ro 3arpy3ky B YCTpPOMCTBO. [lO 3aBeplleHUM 3arpysku
YCTPOMUCTBO OTKJIIOYUTCH OT KOHOUTYpaTOpPa aBTOMATUYECKU. AKTYaNbHYIO BEPCUIO MPOLUMBKU
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

DJBHOENEHWE NPOLLKMEKN

Mepenaqa NPOWMEKH. .,

MHdopMauma o ceTu — NokasbiBaeT, MOAKIOYEHO NN YCTPOMCTBO K ceTn LORaWAN wu
ero agpec.

MpncoeanHUTLECA K CeTU — BbINOSHSET npucoeanHeHme K cetm LoRaWAN BbibpaHHbIM
paHee cnocobom ABP mnn OTAA. Ecnm yCTpOMCTBO y)Xe MOAKIOYEHO K CETU, MPOU3ONAET
nepenoakmovYeHmne.

MpoBepka NOKpbITUS (He OTOb6parkaeTcs B pexmme «[1poCTOM») — MpU HakaTuu,
ycTponcTtBo oTtnpasnsgeT B LORaWAN ceTb cneumanbHbii CUrHan, B OTBET Ha KOTOPbLIN CETb
COObLAaeT eMy KOIMYEeCTBO 6a30BbIX CTaHUWM, MNPUHABLWWX AAHHbIA CUMHaA W KAvyeCTBO
curHana. laHHasg KHOMKa paboTaeT TONMbKO Koraa yCTPOMCTBO MPUCOEAMHEHO K CETMW.

MpoBepKa NOKPEITHMA
Ka4ecTeo cMrHana: ..lll

BuammMenx BC: 2

(=) MpoEeprka NoKpLITHA

BoiBOg ycTponcTBa (He oOTO6paxaetca B pexume «[1poCcTom») — MOHUTOPUHT
COCTOSIHUS YCTPOWCTBA, BCe COObITUSA B peaslbHOM BPEMEHW BbIBOAATCS Ha SKPaH.
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BKITAOKA «HACTPOWMKM LORAWAN»

Bknagka «HacTtpomkn LoRaWAN»
napameTpos ceTu LoRa.

M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm

MO3BOJIAET BbINOJIHNTb HaCTpOﬂKy Pa3nnNYHbIX

Ill.MHdJDpMELU.ﬂH LERaHacrpoﬁm LoRavvAN ﬂTBera MBUS-1

YaCTOTHEIA MAEH:

Criocob akTHBaWM B CceTH:

3&MPaWMEaTE NOATEEDHAEHWE:

ABTOMETMHECKODE YNPABNEHME CKOPOCTHIO:

OTKPLIEATE NEPEOE MPUEMHOE DKHO Yepes:

Sagepxka 1Ha NoATEEMKAEHHE NPMCOEAMHEHWA K CETM:
Konm4ecTso NepenosTopoE NaKeTa:

MOWHOCTE NepeqaTYmta:

CKOPOCTE NEPEaEUM:

EU_B63 - H3MEHHTE
OTAA

C noaTBEp#AEHWEM

Brn

7 cexyHa

10 cexyHL

6 pas

11.dBm

DR.2 5F10 BW 125

Asbik: Russian ™

YacTtoTHbIM nnaH — no3BonseT BbibpaTbh RU-868, EU-868 vnn 3amatb rpou3BO/ibHbIV

YaCTOTHbIN MNaH.

YacTOTHEIA MNaH:

RU_883

M3MEHMTE

MpoK3B0NEHEIA

KoHnBepTep M-BUS-1 nogaep>xmBaeT cnenyowme YaCTOTHbIE MAaHbI:

YacToTHbIN NnaH KaHan YacToTa Mopaynsauuns
1 868.1 MultiSF 125 kHz
2 868.3 MultiSF 125 kHz
EU-868 :
3 868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
864.5 MultiSF 125 kHz
864.7 MultiSF 125 kHz
RU-868
3 864.9 MultiSF 125 kHz
RX2 869.05 SF12 125 kHz

Mpoun3BOAbHbIN

3a[a€TCsa BPYUYHYIO

B yacTtoTHbIX NiaHax EU_868 n RU_868 no ymonyaHuo akTMBHbI TOMbKO 3 KaHana, Ha

KOTOPbIX YCTPOMCTBO OTMPABASET 3amnpoChbl Ha MPUCOeAMHEHME K CETU

(Join-KaHanbl).

OcTanbHble KaHasbl, KOTOpble YCTPOMCTBO AO/HKHO WMCMNONb30BaTb MOryT ObiTb MNepefaHbl
ceteBbiIM LORaWAN cepsepomM BO BpeMs NpoLeypbl MPUCOEeANHEHNS YCTPOMUCTBA K CETU.

18
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Mpn Bbli6Ope B nNone «YacTOTHbIM MaaH» 3HavyeHus «[1pOM3BONbHBLINY HEOHXOAMMO
BPYYHYIO NPOMMCaTb YaCcTOThl, KOTOPbIE YCTPONCTBO 6yAeT MCNOb30BaTh. 18 3TOro Hy»XHO

HaXXaTb KHOMKY «3MEeHNTb», MOSABUTCH OKHO pPenakKTNPOBaHUA YaCTOT KaHaJl1OB!:

MNpon3BoNbHbLIA YACTOTHLIA NNaH

YacToTa join kanana 1 ()
YacToTa join kanana 2 (M)
YacToTa join kanana 3 (M)
YacToTa kaHana 4 (M)
YacToTa kanana 5 (M)
YacToTa kaHana & ()
YacToTa kanana 7 (M)

YacToTa kaHana 8 (M)

a

YacToTa kanana 9 (M)

YacToTa kanana 10 (M)
YacToTa kanana 11 (M)
YacToTa kaHana 12 (M)
YacToTa kanana 13 (M)
YacToTa kaHana 14 (M)
YacToTa kanana 15 (M)

YacToTa kaHana 16 (M)

]

YacToTa BEToOporo NMPpUEMHOND OKHE |EI| CrkopocTb BEToporo npueMHoro okHa | DRO =

JaHHbIM 4aCTOTHBLIM MAaH MO3BOASET 33a4aTb A0 16 KaHanoB, a TaKXe 4YacToTy W
CKOPOCTb BTOPOro NPUEMHOIO OKHa.

MepBble TpU KaHana U BTOpPOEe MNPUEMHOE OKHO Heo6xoanmmo
HacTpouTb B 06s3aTe/lbHOM NOpsAKe, WHaye MPOU3BOJIbHbIN
YaCTOTHbIN NNaH 6yaeT CYMTaATbCS NYCTbIM

Cnoco6 akTuBaumm B ceTu — BbIbOp crnocoba akTmeaumm ABP nnn OTAA.

Cnocob aKTHBALWAW B CETH:

AEBP

3anpalwmnBaTh NOATBEPXKAEHME — MPU BbI6OpPE OTMPABKM MakeTa C NOATBEPXKAEHUEM,
YCTPOWCTBO 6yAeT MNOBTOPSTb OTMPaBKy MakeTa OO Tex Mop, MnokKa He NoayyuT
NnoATBePXAEHME OT CcepBepa, MO0 NoKa He 3aKOHYUTCS «KonmMyecTBO NepernoBTOPOB NakeTa»
(cm. nanee).

3anpaluMBaTE NOATEEMHAEHME: C NoATEEPHAEHMEM
Bes nogTEEMHAEHWA

ABTOMaTM4yeckoe ynpaBneHue ckopocTblo (ADR) — paHHas onums akTUBMPYET B
YCTPOWCTBE aNrOPUTM aBTOMATUYECKOro YrMpaB/IEHUS CKOPOCTbIO nepefadm AaHHbIX CO
CTOpPOHbI ceTn LoRaWAN. HYem Bbiwe KayecTBO MPUHMMAEMOrO CeTbiO CWUrHana, TEM Bbllle

PeBum3na N2 05 ot 05.04.2018 19



'@. Beca M-BUS-1/PykoBOACTBO MO 3KCMyaTaLmy

A B C O N WO T

CKOPOCTb 6y,El,eT YCTaHaB/IMBATbCA Ha yCTpOVICTBe. ﬂ,aHHyPO onuuto peKkoMeHOyeTCA BK/TKOYATb
TOJIbKO Ha CTalUMOHapPHO YCTaHOBJIEHHbIX yCTpOI7ICTBaX.

ABTOMaTHYECKOE YNPSBNEHWE CKOPOCTEHD !
Bbikn

OTKpbiBaTb NepBOE MPUEMHOE OKHO Yepe3s (He oTobpaxaeTcs B pexunme «pocTomn»)
— 3a0a€T BpeMd, 4Yepe3 KOTopoe YCTPOUCTBO OTKPOET MNepBOe MPUEMHOE OKHO noche
nepenayn oyepenHoOro naketa. BTopoe nprémHoe OKHO BCerga OTKpbiBaeTcs depes 1
CeKkyHay nocne nepBoro.

1 cexyHaa
2 CeKyHAakI
3 CeKyHAabI
4 cekyHAbI
5 cekyHa

CTKPLIBETE NEPEOE MPMEMHOE OKHO YEpPEes:
7 cekyHA

8 CeKyHa

9 cekyHA

10 cexkyHA
11 cekyHAa
12 cexyHA
13 cekyHA
14 cekyHAa

15 cexyHAa

3agepxka 1 Ha noaTBepPXAEeHUE NMPUCOEANHEHUS K CeTU (HE OTOBPAXKAETCSH B pexunme
«[MpocTom») — 3a0aé€T Bpems, Yepe3 KOTOpOoe YCTPONCTBO OTKPOET NepBoOe MPUEMHOE OKHO
ONS MonyvYeHus noaTeepXaeHus npucoeamHeHus Kk cet LoRaWAN. BTtopoe okHO Bcerpa
OTKpbIBaeTCH Yyepes 1 cekyHAy nocae nepBoro.

20 PeBunsnga N2 05 ot 05.04.2018



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

A B C O N 1©OT

1 cexyHaa
2 CEKyHARI
3 CEKYHAbI
4 cexyHAbI
5 cekyHa

O CeKyHA

7 cexyHA

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

10 cekyHA
11 cekyHA
12 cexyHa
13 cekyHA
14 cekyHA

15 cekyHA

KonnyectBo nepenoBTOPOB NakeTa (He OTo6paxaeTcs B pexunme «[1pocTomn») — ecnum
OYyHKUMSA  «3anpalimBaTb MNOATBEPXAEHME»  OTKKOYEHa, YCTPOWCTBO MPOCTO OyaeT
OTMNPaB/IATb KaXAblW MaKeT CTOJIbKO pa3, CKOJMIbKO YKa3aHO B [OaHHOM HacTpounke. Ecnm
«3anpawmBaTb NOATBEPKAEHMEY BKIIKOYEHO, YCTPONCTBO OyAeT OTNPaBAsTb MaKETbl MOKa He
NONYYUT MOLATBEPXKAEHUE VAU MOKa HE OTMNPAaBUT CTOJIbKO MAKETOB, CKOJIbKO YKa3aHO B
[aHHOW HaCTpomnKe.

1paz
2 pasza
3 paza
4 paza
5 paz
o pas
7 pas
KonM4ecTBo NEpeNoETOPOE NakeTa:
9 paz
10 paz
11 pas
12 pas
13 paz
14 paz

15 pas

MowHocTb nepepatymka (He oTobOparkaeTcs B pexmme «[1pocTom») — peryanmpyeTcs
MOLLHOCTb nepefaTyMka YCTPOWCTBa Mpw OTnpaBke naketoB B ceTb LORaWAN. [laHHas
HACTPOWMKa MOXET 6bITb MU3MEHEHA CETbIO.
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MowWHOCTE NepedaTYHES:

M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm

2 dBm
5 dBm
& dBm

14 dBm
20 dBm

11dBm

CkopocTb nepepaum (He oToOpaxaeTcsd B pexume «[lpocTom») — perynmpyeTcs
CKOPOCTb Mepenayun, Ha KOTOpOW YyCTPOMCTBO 6yaeT nepenaBaTb nakeTbl B ceTb LoRaWAN.
JlaHHas CKOPOCTb MOXET ObITb M3MEHEHA CETbIO, €CNn BKJIOYeH anroputm ADR.

CKOpOCTE MEpenaqM:

22

DRO SF12BW125
DR15F11BW125
DRZ SF10BW125

DR4 5F3 BW 125
DRS SF7 BW 125

DR3 5F9 BW 125
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BKJTAOKA «BETA M-BUS-1»

Bknagka «Bera M-BUS-1» conepXuT HaCTPOMKM MOAKIKOYEHHOrO YCTPONCTBA.

Ill.lv‘lHl:prMaLU.rlﬂ Lp:RaHatrpoL'ﬁrcm LoRaWW AN “TEera MBLIS-1 Azbik:| Russian =

Tekyllee CoCTOAHWE

TemnepaTypa:
3apan baTapeu:

Knacc yorpoicTea:

HacTpoiik M-BUS

CKOpOCTE: 9500 b
TaliMayT OTEETa BHEIHErD YCTPONCTES: 100ms b
Tun NogkmoYeHHore yorpolictea MBS e -
Aapec M-BUS ycTpoiicTea 1 0
Aapec M-BUS ycTpoiicTea 2 0
Aapec M-BUS ycTpoiicTea 3 0
Aapec M-BUS ycTpoiicTea 4: a
Anpec M-BUS ycTpolicTBa 5: a
Anpec M-BUS ycTpolicTBa 6: a
Anpec M-BUS ycTpaolicTea 7: a
Anpec M-BUS ycTpolicTBa 8: a
Aapec M-BUS ycTpoiicTea 9: 0
Aapec M-BUS ycrpoiictea 10: 0

HacTpoiiin nepeaaqm noKasaHui

Meproa NepenaqM AaHHBIX: 24 vaca b

Tekyliee COCTOAHME — OTOB6PAXKAET TeKyLMe NapamMeTpbl YCTPOMCTBA — BHYTPEHHIOWO
TemMnepaTypy YCTPOWCTBA, 3apsa 6aTtapemn 1 Knacc yCTPOMCTBa.

Hactpornkn M-BUS — no3songeT BbINOJHUTb HAaCTPOWKKN MHTepdenca M-BUS, a Takxe
yKa3aTb MoAefb U 3a4aTb ajpeca MOAK/IOYEHHbIX K KOHBEPTEPY MPMOOPOB y4yeTa. Aapeca
3a0al0TCA TOMBbKO B Clyvae paboTbl KOHBEPTEpPa B PEeXMME CaMOCTOATENbHOro onpoca
nprb6opoB y4yeTa. [pu paboTe B MPO3Pa’YHOM peXmMMe, 3aaHne aapecos He TpebyeTtcs. [Npun
onpoce MNOAK/MOYEHHbIX MpubopoB yvyeTa M-BUS-1 umcnonblyeT BTOpuYHble agpeca. Kak
NpPaBuMIO BTOPUYHbIM aapec COBMAAAET C CEPUNHBIM HOMEPOM Npubopa yveTa.

HacTponkn nepepaun nokasaHMM — nMepuod nNepefayn naketa C  TeKyLWUMMU
nokasaHusmMm (cm. pasgen 5, naket 1).
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Bce nakeTbl nepefatoTcsa v NnpuHMMatoTcs KoHBepTepom Ha LoRaWAN nopT 2. [Nopsaok
cnenoBaHus 6anT little endian.

KOHBEPTEP M-BUS-1 NMEPEAOAET MAKETbI CITEAYIOWWUX TUMOB

1. TlakeT C NoKasaHUAMM TEMIOCYETUMKA, MepenaeTcs peryasapHo, 6o No 3anpocy

Pasmep B 6banTax  OnucaHme nons Tun

1 6anT Tun nakeTta (ong naHHoro nakeTta = 1) uint8
1 6anT 3apsn 6atapeu, % uint8
1 6anT 3HayeHMs OCHOBHbIX HACTPOEK KOHBEpTepa (6UTOBOE None) uint8
4 6aviTa CepuinHbIN HOMEp Npubopa yyeTa uint32
4 6anTa Bpems cHATUS NOKasaHWKW, NepeaBaeMbIX B JAHHOM MakeTe uint32

(unixtime UTC), no BHYTpeHHMM YacaM KOHBepTepa

4 6anTa KonunyecTtso noTpebneHHown Tennosor aHeprumn, Wh uint32
4 6aviTa CyMMapHbIN 06BbEM TEMIOHOCUTENS, Nl uint32
4 6anTa Bpems HapaboTKu, Y uint32
2 banTa TekyLas TeMnepaTypa B nojatouiem Tpybonposoge °C*100 uintl6
2 6anTa Tekylas TeMnepaTypa B o6paTHOM Tpy6onposoae °C*100 uintl6
2 6anTa Tekywni pacxon TenaoHocuTens, I/h uintlé

KoHBepTep colepXUT B cebe BCTPOEHHble Yachl C KajleHJapeMm, Bpems WM [aTa Ha
KOTOPbIX 3a4aeTCs Npu NPOM3BOACTBE, a TaAKXKe MPU KaXAOM KOHPUTYPUPOBAHNU YCTPOUCTBA
yepes nHtepdpenc USB. lNpn peryngpHom nepenaye naketa UCMONb3yTCA LaHHbIE, CHATbIE Ha
OIMXKANLIMA MOMEHT BPEMEHM, KPATHbIM 3a4aHHOMY B HACTPOWMKax MHTEpBany nepenaydu:

e [1ns HTepBana 1 yac: nepenatoTCsa NOKasaHWs Ha Ha4ano TeKyLLEero 4yaca;

o [1ng nHTepBana 6 4acoB: nepeaatoTcs nokasaHumsa Ha 00:00, 06:00, 12:00, 18:00;
o [1na nHTepBana 12 yacos: nepepatoTca nokasaHms Ha 00:00, 12:00;

o [1na nHTepsana 24 4yaca: nepepatotcs nokasaHus Ha 00:00 TekyLmx CyTOK.

Mpn nepepaye nakeTa MO 3anpocy WCMOJMb3YIOTCS AaHHble, CHSTbIE B MOMEHT
nonyyeHMs 3anpoca.

[MakeT AaHHOro TuUMa nepefaeTcsl OAsS KaXOOoro M3 NOAKIOYEHHbIX MPUOGOPOB yyeTa
OTAENbHO. Hanpumep, ecnm K KOHBepPTeEPY NOAKMOYEHO 5 NMPpUOOPOB yyeTa, NPU OYepeaHOM
BbIXOAE Ha CBS3b OyAeT nepenaHo 5 makeTos.

PacwmndpoBka 6MTOBOrO NOAA «3HAYEHMUSI OCHOBHbIX HACTPOEK»

buThl OnucaHwve nong

0 6ur Tun aktmBaumm O - OTAA, 1 — ABP

16uTt 3anpoc noaTeepaeHms naketoB 0 — BbIkAKOYEH, 1 — BKIOYEH
2,3 61T Mepuros BbIXxOOa Ha CBA3b:

24 Pesunsnga N2 05 ot 05.04.2018



M-BUS-1/PykoBOACTBO MO 3KCMyaTaLmm @ Beea

4 6uT
56ut
6 6UT
7 61T

A

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

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

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

|2==11|3==1| - 24 yaca

TWM BXOJa - OXPaHHbIN (4158 AaHHOrO yCTpomncTBa = 1)
TWM BXOJa - OXPaHHbIN (4158 AaHHOrO yCTpoMncTBa = 1)
peseps

peseps

B C O 1

2. MakeT C NoKa3aHWsAMKM CHETYMKA ra3a, NepefaeTCs PeryaspHo, TM60 No 3anpocy
Tur rnakera 2 3ape3epBupoBaH

o T

3. [lakeT C AaHHbIMW OT BHELWIHEro yCTPOMCTBa, NOAYYEHHbIMKM NO MHTepdency M-BUS
(Mpo3payHbIv peXrm paboTbl)

Pasmep B 6banTax

OnucaHre nond

1 6anT

Twn nakeTa, oNg 4aHHOro nakeTa = 3

2 banTa O6LWMin pasmep NoNyYeHHbIX Yyepes NHTepdenc AaHHbIX
1 6anT Pa3mep JaHHbIX B JAHHOM MakeTe

1 6ant MopsaKoBbIi HOMep NakeTa

1 6anT Bcero nakeToB

MaccuB JaHHble

TexHonorunsa nepepavm faHHbiX LORa HaknagbiBaeT OrpaHUYEHUs Ha MaKCMMasbHbIN
pa3Mep nakeTa, B 3aBUCMMOCTW OT CKOPOCTW, Ha KOTOPOM nepenaeTcs AaHHbiM nakeT. B
clydae ecsiM AaHHble, MOyYeHHbIe Yepe3 BHELWHUM nHTepdenc, He MOryT 6biTb MepenaHsbl B
Pa3bMBAOTCA Ha HECKOJIbKO MaKeTOB, KOTOpble MepeaatoTcs

OOHOM TaKeTe,

nocnenoBaTesIbHO.

4. [akeT C mHPopMaumen O BHEWHEM MUTaHUW, NepefaeTcs Mnpu MOAKIOYEHUN U
OTKOYEHNU BHELLHENO NNTaHUS

Pasmep B 6anTax

OnuncaHre nons

1 6anTt
1 6anT
1 6anT
1 6anT

Twn nakeTa, 0N JaHHOro nakeTa = 4

3apsag 6baTapen, %

3Ha4yeHNss OCHOBHbIX HACTPOEK (6UTOBOE none)
CocTosiHue nuTaHua (0 — oTKIoYeHO, 1 - MOAKIOYEHO)

5. MNaket «TpeEBOra», nepeuaéTCQ MPWM 3aMblKaHIN OOHOTIO N3 OXPaHHbIX BXO40B

Pa3amep B banTax

OnwvcaHre nong

1 6ant Twvn nakeTa (A5 AaHHOro nakeTa = 5)

1 6ant 3apsan 6atapeu, %

1 6anTt 3HaYeHns OCHOBHbIX HACTPOEK KOHBepTepa (buToBOE Nnoe)

1 6anT Homep Bxona, Ha KOTOPOM 3adrKCMpoBaHa «TpeBora» (1 nnu 2)
1 6anT CocTosHue Bxoaa 1 («0» - pa3oMKHYT, «1» - 3aMKHYT)

1 6anT CocTosaHue Bxoaa 2 («0» - pa3sOMKHYT, «1» - 3aMKHYT)
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6. lNakeT c nHPopmMaumen 06 n3MmeHeHnr CoCcTosaHMs BbixogoB OUT_1 nam OUT_2

Pasmep B 6anTax

OnuncaHme nong

1 6anT Twn nakeTa (Ans AaHHOro nakeTa = 6)
1 6anT 3apsn 6atapen, %
1 6anT 3HaYeHKs OCHOBHbIX HACTPOEK KOHBePTEpPa (BUTOBOE Mone)
1 6anT Homep BbiIxoAa, Ha KOTOPOM 3aPUKCUPOBAHO nM3MeHeHMe (1 nnm 2)
1 6anTt CocTosaHue Bbixoga («0» - BbIKOYEH, «1» - BKIOYEH)
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A-B C O 5 1OT

KOHBEPTEP M-BUS-1 MPUHWUMAET MAKETbI CTEAYIOWKUX TUTMOB

1. KoppeKTnpoBKa 4YaCOB peanbHOrO BPpEMEHM

Pasmep B 6anTax OnucaHume nong
1 6anT Twun nakeTa, ong JaHHOro naketa = 1
4 6anTa Tekyluee Bpems (unixtime UTC)

|_|pl/l nonyvyeHmm rnakeTa, KOHBeEPTEP YCTAaHOBUT CBOW BHYTPEHHME YaCbl M KaneHdapb B
COOTBETCTBUU C AaHHbIMU N3 NaKeETa.

2. 3anpoc TeKyLMX NOKa3aHUM

Pasmep B 6anTax OnwncaHune nong

1 6anT Tun nakeTa, Ans AaHHOro NakeTa = 2

1 6anT Tun 3anpoca («0» - onpoCcUTh BCe NOAKKOYEHHbIE CYHETUMKMN, «1» -
OMPOCUTb CYETYMK MO CEPUMNHOMY HOMEPY)

4 6anTa CepuiHbIN HOMEP CYETYMKA

Mpn NonyyYeHUM OAAHHOrO MakeTa, KOHBEPTEP COBEPLUMT BHeovepefHOMW OMnpocC BCeX
NOAKIOYEHHbIX MPU6opoB y4yeTa (Tvn 3anpoca=0) M noovepenHO NepefacT MakeTbl C
TEeKYLWMMM MOKa3aHUSIMN LS KaXKLOrO W3 HUX, JIMO6O OMPOCUT TONBKO OAWH MpMBOpP Mo
cepumHomy HoMmepy (Trn 3anpoca=1).

3. KomMmaHpa BKkIto4YeHMS BbixOaa

Pasmep B 6anTax OnucaHume nong

1 6anTt Tun nakeTa, AN JaHHOro NakeTa =3

1 6anTt Homep Bbixoaa (1 - 2)

1 6anTt Bpems B cekyHaax (1 - 255), Ha KOTOpPOE HY»HO 3aMKHYTb Bbixof, (0 —

3aMKHYTb HaBcerja)

4. PaboTa KOHBepTEpa B MPO3Pa’YHOM pPeXmMme

Pa3smep B 6banTax OnwcaHne nong
1 6ant Tun nakeTa, 4N JaHHOro nakeTa = 4
MaccuB HdaHHble

Mpwn nonyyeHnn gaHHOro naketa, M-BUS-1 nepepact coaepalimecs B HEM AaHHbIE B
nHTepdenc M-BUS (B 3aBucumocTn oT mogenu). B cnydae, ecnm BHelwHee yCTPOWCTBO,
NOAK/IOYEHHOE MO MHTEPPENCY, OTBETUT B TeYeHWe 3aJaHHOro B HacTpomkax M-BUS-1
TalMayTa, OTBeT 6yneT nepenaH B ceTb LORaWAN B BMae 0AHOro mam HECKONbKMX MaKeTOB
Tmna 3.

Mpu Mcnonb3oBaHMU KOMAHA BK/OUYEHUS/BbIKJIOYEHUSA BbIXOAOB U MpMU
pa6oTe B NpO3pa4yHOM peXume KOHBEpPTEP AO/HKEH paboTaTbh OT BHELLHErO
MCTOYHUKA NUTaHMUA (paboTaTb KaK ycTpoircTBo Knacca C)

Pesu3na N2 05 o1 05.04.2018 27



'@' Beaa M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm

A°B C O N WO T

TexHonormns nepefadm AaHHbix LORa HaknagbiBaeT OrpaHUYeHUs Ha MaKCKMaSbHbIN
pa3Mep nakeTa B 3aBMCMMOCTWM OT CKOPOCTW, Ha KOTOPOW nepefaeTcs nakeT. B CBA3M C aTUM,
pasMep MnakeTa, OTMPaBNSEeMOro Ha YCTPOWCTBO He AO/MKEeH npeBbilwaTb 51 6anTt. Ecnum
TpebyeTcd OTNPaBUTb MaKeT OONbEro pasmMepa, BHELWHEE MPUIOXKEHME  LOMKHO
YOOCTOBEPUTLCS Y CETEBOrO CEPBEPA B TOM, UTO TeKyLlas CKOPOCTb, Ha KOTOPOW paboTaeT
YCTPOWCTBO, MO3BOJISET OTNPAaBAATb MakeTbl 60bLIEro pa3mMepa. B Tabanue HMxXe npuBeaeHb
MaKCMMaJibHble pa3Mepbl MakeTa Aas Pa3nNYHbIX CKOPOCTEN.

CKopoCTb DakTop pacnpocTpaHeHus MakCKManbHbIV pa3mep naxkeTa
DRO SF12 51 6anT

DR1 SF11 51 6anT

DR2 SF10 51 6anT

DR3 SF9 115 6ant

DR4 SF8 222 6anT

DR5 SF7 222 6anT

5. KomaHpa BbIKJIHOYEHUS BbIXOaa

Pasmep B 6anTax OnwncaHune nong
1 6anT Twun nakeTa, 4as AaHHOro naketa =5
1 6anT Homep Bbixoga (1 - 2)
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A-B C O 5 1OT

YctponctBa M-BUS-1 fOMXKHbBI XPaHWUTbCS B 3aBOACKOWM YMakOBKE B OTar/IMBaEMbIX
nomelleHuax npu Temnepatype oT +5°C no +40°C 1 OTHOCUTENBHOM BNAXXHOCTU He 6onee
85%.

TpaHcnopTMpOBaHMeE YCTPOMUCTB AOMYCKAaeTCs B KPbITbIX FPY30BbIX OTCEKaX BCEX TUMOB
Ha Ntobble paccToaHMa Npm TemnepaType oT -40°C go +85°C.
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7 KOMTEKT MOCTABKW

Yctponcteo M-BUS-1 nocTaensieTcs B cnenytoller KoOMnaeKTaumm:

KoHBepTep M-BUS-1 — 1 wr.
AHTeHHa LoRa — 1 wr.
BUHT 3x16 — 6 W,

MacnopTt — 1 wrT.
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—J A B C O N ©O T

[apaHTUMHBIM CPOK Ha YCTPOMCTBO cOCTaBaseT 5 net co aHs npogaxu mam 20 000
OTMpPaBEHHbIX YCTPOMCTBOM MAKETOB, B 3aBUCUMOCTW OT TOrO, YTO HAaCTYMNUT paHbLLE.

N3roToBuTENb 0693aH MPEeAOCTaBUTb YCNYr MO PEMOHTY UM 3aMEHUTb BbllleAllee 13
CTPOS YCTPOMCTBO B TEYEHME 5 neT Co AHS NpOoaaxn.

MNoTpebuTtenb ob6sg3aH CO6MOAATL YCIOBUS M MpaBKia TPAHCMNOPTUPOBAHMS, XPaHEHUS U
3KCMnyaTalUmMm, yKasaHHble B JaHHOM PYKOBOCTBE MOJIb30OBATENS.

[apaHTUMHblEe 0653aTENbCTBA HE PACMPOCTPAHSIOTCS:
- Ha yCcTpouncTea, oTnpasmsLlume tonee 20 000 nakeToB;

- Ha YCTPOMCTBA C MEXaHNYECKUMU, SNEKTPUYECKUMUN LU/ UAN NHBIMU MOBPEXAEHNIMN U
nedbeKkTaMn, BO3HUKILMMW MPW HapyLIeHWUM YCNOBUIA TPAHCMOPTUPOBAHMUS, XPaHEHUS W
aKchnyaTauum;

- Ha yCTpOl;ICTBa CO cnegaMin peEMOHTa BHE CEPBNCHOIO LEHTPa N3TrOTOBNTENA,

- Ha YCTPOWCTBA CO C/lefamMu OKUCIEHUS UAM  OPYrMx MPU3HAKOB MoragaHus
XWIAKOCTEM B KOPMNYC MU3aenms.

MpW BO3HWMKHOBEHUWN FapaHTUMHOrO ciyyas, cneflyeT O6paTUTbCS B CEPBUCHDIN LIEHTP
no agpecy:

630008, r. HoBocunbupck, yn. Knposea, 113/1.

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