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M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm

3aronoBokK YcTtponcTteso M-BUS-1
Tun LOKyMeHTa PyKkoBOACTBO

Kop AokymMeHTa B02-MBUS1-01
Homep 1 nata nocnegHen pesmsnm 06 01 10.08.2018

DTOT AOKYMEHT NMPUMEHUM K CNeaytoumMM YyCTPONCTBaM:

OKOHeYHble YCTPOMNCTBA M-BUS-1

cTopusi peBnsuni

01 29.08.2017 KEB [aTa co3gaHns AOKyMeHTa
02 05.10.2017 TWLK Menkne npasku
03 26.10.2017 KEB [MoakntoyeHne BHELWHNX YCTPOMCTB A06aBNEHO

Pa6oTa B NPO3pa4yHOM PEXMME, USMEHEHME NPOTOKONA

04 30.10.2017 TWM
obMeHa, paclmpeHme pasgena «OnmcaHme KOHTaKTOB»
[l YXMBaeMble npu bl

05 05042018 TUU onnep aeMble p 60pbl y4eTa, USMEHNNOCH
KONMYECTBO rapaHTUIMHbIX MaKeTOB, MEJIKME MPaBKMK
VI3MeHeHMs B NOrnKe paboTbl YCTPOMCTBA, A4O6AB/IEHDI

06 10.08.2018 KEB YaCTOTHbIE MAaHbl, U3MEHEHMS B MPOTOKO/Ie O6MeEHa, B

TEXHNYECKUX XapPaKTEPUNCTUNKaAX, 0O6aBEHDI
nogaepXmBaeMble TEMIOCHETHUKN
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@. Beaa M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm

A°B C O N WO T

HacTosulee pyKOBOACTBO PacnpOCTPAHSAETCS Ha YCTPOMCTBO CHMUTLIBAHMS MOKa3aHUM
M-BUS-1 (nanee — yctpomnctso, koHBepTep) npounssoactsa OOO «Bera-Abcontot» n
onpenenseT NopaaoK YCTAaHOBKM M MOAKIOYEHUS, @ TaK)KE COAEPKMUT KOMaHAb! YNPaBneHus n

onucaHue GyHKUMOHana.

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

060pyA0BaAHMS.

Ons o6ecnevyeHnss npaBuibHOro ¢GYHKUMOHUPOBAHUSI YCTAHOBKA W
HaCTPOWMKa YCTPOMCTBA AO/MKHbI OCYLLECTBAATLCA KBaIUPUUUPOBAHHBIMU

cneyumnaancCtamm
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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 HakonieHnMem 1 nepenadyen 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 peXxmme Npo3pavyHOro pagnomonema c
Mo6bIMN NPUBGOPaMKM yHeTa KOMMYHaJsIbHbIX PECYPCOB M MPOMbILLIEHHOM O60PYAOBaHUM C
nHTepdencom M-BUS, nnb6o camocTosTenbHO onpallmBaTh HEKOTOPbLIE MOAENN MPUOOPOB
yyeTa, a UMEHHO:

TennocyéTtyumk «Tennoyyert-1»
Tennocuyétumk «CT2 21 «BEPUJT/T»
Tennocuétumk «Danfoss Sonometer 500»
Tennocyétumk «ELF-M Tennosogomep»
TennocyéTumk « WESER Heat Meter»
Tennocuéumk «Kamstrip Multical 801»

SNeMeHTOM NUTaHWNS 4S9 KOHBEPTEpPa CAYXXUT BCTPOEHHasa 6aTtapes EMKOCTbo 6800
MAUY, paccuymTaHHas Ha CpokK cny»6bl 0o 10 neT npu nepenaye AaHHbIX OONH Pa3 B CYTKM.
Takxxe KOHBepTEP MOXET PaboTaTb OT BHELHEro MCTOYHMKA NUTAHKS C HAMpPsXXeHNneM

10...36 B.

KonmyecTBo OAHOBPEMEHHO NOAKIOYAEMbIX K KOHBEPTOPY NMPUBOPOB YYéTa, He 6onee

DECATN.

Onsa KOPPEKTHOro  PpyHKUUOHUPOBAHUSA KOHBepTepa B  pexume
CaMOCTOSAITE/IbHOTO OMNpoca peKoOMeHAyeTCs NoAakKa4YaTtb K OAHOMY
KOHBepTepY NpmM6opbl y4éTa OAHOMK Moaenum

Mpwn ogHOBPEMEHHOM MUCMNOJIb3OBaHMUM Pa3/INYHbIX MOAEeNeN NPUO6OPOB YUY€ETa C
OAHMM KOHBEPTEpPOM clieAyeT MCMNOJb30BaTb TOJIbKO MPO3pPayHbiA PeXum
ornpoca ycCTpoucTB
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@. Beaa M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm

A°B C O N WO T

HacTpomka koHBepTepa ocyliecTeaseTca no USB ¢ nomouubto cneunansHoro MO
«Vega LoRaWAN koHdurypatop».

lNokasaHMs CYMTBIBAIOTCS C NpUOOpPa yyYeTa C HACTPaMBaEMbIM NEPUOAOM OT 5 MUHYT
[0 24 yacoB. CYMTaHHbIE MOKa3aHWs COXPAHSIOTCS B MaMsATb YCTPOMCTBA M NepefatoTcs npu
o4yepelHOM ceaHce CBsA3M c ceTblo LoRaWAN.

[Neproa nepenayn AaHHbIX MOXET HacTpamBaTbCsa OT 1 Ao 24 yacos. [Nepenava AaHHbIX
OCYLLECTBASETCH B C/ly4alHbI MOMEHT BPEMEHW BHYTPU BbiIOpaHHOro nepuoga. [Npwu
o4YepelHOM BbIXOLE Ha CBSA3b YCTPOMCTBO HAYMHAET OTMNPABAATb HAKOMIEHHbIE NAKETHI C
NOKa3aHUAMMK, OT CaMOro PaHHErO K CaMOMY MO34HEMY.

Ecnu napameTp «3anpalmBaTb NOATBEPXKAEHMEY BKIIOYEH, TO YCTPOMCTBO ByneT
OTNPaBAATb CNEAYIOLMIM NaKeT TONbKO MOC/e MoyYeHUs MOATBEPXKAEHNS O AOCTaBKE
npeablaywero. Ecny Takoe NoATBEPXAEHME HE MONYYEHO NOC/E BbINOAHEHUS YKAa3aHHOMO B
HaCTPOMKax KOIMYeCTBa NePEenoBTOPOB NMAaKETOB, KOHBEPTEP 3aBEPLIAET CEaHC CBA3M A0
cnefytoLlero no pacnmcaHuio. MNpu 3ToM yCTPOMCTBO NPOAO/HKAET COBUPATD AaHHbIE
cornacHo nepuoay c6opa AaHHbIX M 3anMcbiBaTh B MaMaTb. HenepenaHHble NakeTbl OCTAOTCH
B MaMATU KOHBEpPTEpa 4O ClefyoUero ceaHca CBs3N.

[Mpw BbIKNOYEHHOM NapamMeTpe «3anpalimBaTb MOATBEPKAEHME», YCTPONCTBO
OTMNpPaBJISIET B CETb BCE HAKOMJIEHHbIE MAKETbl MO MOPSLKY C CAMOro paHHero 0 CaMoro
nocnenHero. NpoBepKkn 4OCTaBKM NAaKETOB B TAKOM peXuMe HeT. HenepenaHHbIX NakeToB B
NamsaTU YCTPOMCTBaA HE OCTAETCS.

Bpemsi BHYTPEHHWMX YaCOB YCTaHaBAMBAETCS aBTOMATUYECKM MPU NOAKIOHEHUN K «Vega
LoRaWAN Configurator» yepe3 USB, a Takxe MOXeT 6bITb CKOppeKTUpoBaHO Yyepe3 LoRaWAN.
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M-BUS-1/PykoBOACTBO MO 3KCMyaTaLmm @ ?%??
OcCHOBHble
VHTepdenc M-BUS 1
KonwnyecTtBo nogkntovaembix M-BUS ycTponcTs He 6onee 10
Bxonbl oxpaHHble 2
BbIxo4bl TMNa «OTKPbITbIVM KONNEKTOP» 2
USB-nopT mini-USB, type B
duana3oH pabounx TemnepaTtyp -40..485°C
LoRaWAN
Knacc yctponctea LoRaWAN Awnnn C
KonunuyecTtBo kaHanos LoRa 16
YacTOTHbIM NnaH RU868, EU868, IN865, AS923,
AU915, KR920, US915,
NMPOU3BOJIbHbIN (Ha ocHoBe EUB68)
Cnoco6 aktnBauum B cet LORaWAN ABP n OTAA
[Mepuopn BbIxOL4a Ha CBSA3b 1, 6,12 nnn 24 yaca
[Mepuopn HakonneHns OaHHbIX 5,15, 30 muHyT, 1, 6, 12 nan 24 yaca
O6beM NamaTy AN HaKOMEHWS MakeToB 50 nakeToB
AHTEHHbIN Pa3beéM SMA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb pafAnoOCBA3M B MIOTHOW rOPOLCKOM [0 5 KM
3acCTpownke
JanbHOCTb PagMoOCBA3M B CE/IbCKON MECTHOCTM 00 15 km

BbixOaHasa MOLLHOCTb nepegaTtymka

0o 100 mBT (HacTpaunBaeTcs)

NMuTaHne

EMKOCTb BCTpOeHHOW 6aTapen

6800 MAY

Hanpq>+<e|—||/|e BHeLWHEero nntaHm4

10..36 B

Kopnyc

Pa3mepbl kopnyca

95 x 80 x 65 Mm

CTeneHb 3aWmMThl KOpNyca

IP65

KpenneHne

CTSKKaMU K onope, Ha DIN-penky,
HacTeHHoe

KonBepTep M-BUS-1 MoXeT 6bITb yCTPONCTBOM knacca A mam knacca C (no
knaccnodumkaumm LoRaWAN) n obecneumBaeT cneayowmin GyHKLUMOHAN:

nopnepxka ADR (Adaptive Data Rate)

O O0OO0OO0OO0O0
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ABTOMaTM4eCKas CMeHa knacca c AHa C nev NOOKNIOYEHUN BHELWLHETO NMNTaHNA

noaaep)Kka OTNPaBKM NMaKETOB C MOATBEPXKAEHMEM (HACTpamnBaEeTCs)
BHeOYepeHOW BbIXO Ha CBSA3b MPW CpadaTbiBaHMM OXPaHHbIX BXO0B
N3MepeHMe TemnepaTypbl MOCPEACTBOM BCTPOEHHOIO TEPMOAATHMKA
n3MepeHme 3apsiaa BCTPOEHHOW 6aTapen B %



OMNCAHWME KOHTAKTOB

M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm
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KoHBepTep umMeeT 10 KOHTAKTOB, MOAPO6GHOE OMNMCaHMe KOTOPbIX MNPWBEAEHO B

Tabnuue:

KoHTakT O603HayeHne Ha nnaTe Onucanune
1 ouT_2 Bbixoa4 TMMa «OTKPbITHIN KONNEKTOP» 2
2 OouT_1 Bbixon Tvna «OTKPbIThIM KoanekTop» 1
3 +VPWR [NMnTaHne +
4 1 MNuTtanve -
5 MBAS- M-BUS -
6 MBAS+ M-BUS +
7 COUNT_2 OXpaHHbIN BXxoa 2
8 1 3emMng
9 COUNT_1 OxpaHHbIM Bxoa 1
10 1 3emns

Onga noaknodeHns oxpaHHbix Bxogos COUNT_1 n COUNT_2 ncnosb3ytoTCs KNeMMbI

«3emna» 8 n 10.

OXpaHHbIe BXOAbl MO3BONAIOT MOAKMAKOYATL Lenn Co cnegyrownMm TunaMm 3aMblKalkoWmnX

KOHTAKTOB:

- FT€PKOH;,
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M-BUS-1/PykoBOACTBO MO 3KCMyaTaLmm @ B Eea

A-B C O 5 1OT

- MexaHuyeckas KHOMKa;
- KOTKPbITbI KONIIEKTOPY.

Mpn  NOOKMKOYEHWUM  OXPaHHOro  Bxoda  YCTPOWCTBO  CneamMT  3a  €ro
3aMblkaHMeM/pa3mbikaHeM. B cnyvae cpabaTbiBaHMS OXPAaHHOroO 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 MPUHLMMNY «OTKPbITbIA KOJNEKTOP» U MOTYT
MCNONb30BaTbCA ANS YMNpaBieHUs BHEWHUMU YCTPOMCTBAMK, TaKUMU KaK 3SNIeKTpUYecKune
KpaHbl, OCBeELLEHWE, CUpeHa K Tak jJdanee. Harpy3ouHass CMOCO6HOCTb Ka)XAOro BbIXOAA
cocTaBnseT He 6onee 200 MA.

B uenax yBenmyeHus cpoka Cny>bbl baTapen pusmyeckmnm yposeHb nHTepdenca M-BUS
BK/IIOYAETCSH B paboTy (MOma€Tca nuTatowee HanpskeHue Ha Bbixogbl MBAS+, MBAS-)
HenoOCpPeaCTBEHHO Mepes OMNpoCOM Mnpubopa y4éTa C NPOrpamMMUPYEMON  3aLEPXKKON
(BeNMYMHa 3a4epPXKKM 3aBUCUT OT TUMNa NOAKIOYEHHOrO NPMbopa y4éTa). 3aaeprKka BBOANTCS
ANg TOro, 4tobbl Mprbop y4€Ta ycnen mMpoOMHULMAIM3MPOBATh COOBCTBEHHBIN UHTEPHENC U
NOArOTOBUTLCS K MPUEMY LaHHbIX OT KOHBepTepa. [1o 3aBeplleHun onpoca GU3NYecKnmn
ypoBeHb M-BUS oTkntovaeTcs.

[Mpn paboTe KoHBepTepa B knacce C, ¢wm3myeckmn ypoBeHb MHTepdenca M-BUS
BK/IIOYEH B PabOTYy MOCTOSIHHO WM HE BbIK/IIOYAETCS MOC/E 3aBepLIeHMs onpoca.

PeBusma N2 06 ot 10.08.2018 9



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

MEPBbIN 3AMNYCK

KoHnBepTep M-BUS-1 MOXeT NUTaTbhCs Kak OT BHELIHEro NCTOYHUKA MUTAaHUS, Tak U OT
BCTPOEeHHOM 6aTapen. [ns paboTbl OT BCTPOEHHOM 6aTapen Heo6XOAMMO MNOAKIOUYNTb
pa3bém BaTapemn K pasbeMy NUTaHWS Ha nnaTe.
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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 3amnycCKa, YCTPOMCTBO Cpa3y HaynmHaeT
paboTaTb B peXXMMe «AKTUBHbINY.
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2. Cnoco6b OTAA. lNMocne HaxaTus Ha KHOMKY 3amnycka, YCTPOMCTBO OCYLLECTBUT TP
NOMbITKN MNPUCOEAMHEHNS K CeTW B 334aHHOM MNPU HACTPOMKE 4YaCTOTHOM nnaHe. [1pu
noNy4YeHUn noaTeepxaeHns aktmBaumm B cetu LORaWAN, ycCTponcTBO nopacT CurHan
WHOWMKATOPOM (CBeYeHMe B TeueHne 5 CekyHa) U nepenaeT B pexmm «AKTUBHbINM». Ecnn Bce

10 T PeBun3na N2 06 ot 10.08.2018



M-BUS-1/PykoBOACTBO MO 3KCMyaTaLmm r’oq Beea

MOMbITKN OKaXXyTCA HeydaYHbIMW, KOHBEPTEP CHOBAa nepeMﬂeT B PeEXNM «Cknag» un 6yneT
MOBTOPATb MNOMbITKN NMPUNCOEANHUTBCA K CETU YEPE3 KaXable 6 Yacos.

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, nu6o 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, koTopble nmetoT TN «OTKPbITbIN KONNEKTOPY.

[ 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.
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Owopg Ha npamoid Tok 1A u
oBpaTtHoe HanpaxeHue He meHee 50 B

PABOTA KOHBEPTEPA B PEXXMME CAMOCTOSATE/IbHOTO ONMPOCA NMPUBOPOB YYETA

B pexunme caMOCTOATENbHOroO ONpoca, KOHBEPTEP NepUOANYECKN NOCAELOBaTENbHO
onpawmBaeT Npubopbl MO WX BTOPWYHBIM adpecamM. Adpeca OnpaliMBaeMblX MNPUOBOPOB
3arMmMcCbIBalOTCS B KOHBepPTep C nomouwbio nporpammbel «Vega LoRaWAN Configurator». B
C/lyyae yCnewHoro onpoca nepefaHHble NPUO6OPOM AaHHblE HaKarnaMBalOTCS B MaMSTU
KOHpuUrypatopa v otnpasnstorcs B ceTb LoORaWAN B COOTBETCTBMW C NMepuogoM nepenaym
nokasaHun. lepuon nepepadym MOXHO 3apatb 1, 6, 12 nnm 24 vaca B nporpamme «Vega
LoRaWAN Configurator» npy nogkIto4eHn K KOMMbIOTEPY.
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l@. Beaa M-BUS-1/PykoBOACTBO NO 3KCrlyaTaLmm

A°B C O N WO T

PABOTA KOHBEPTEPA B MPO3PAYHOM PEXWME

Ons  BO3MOXHOCTM  MUCMONMb3OBaHMA  KOHBEpPTEpPA COBMECTHO C  PasinMyHbIMMK
NPOrPaMMHbBIMW  KOMMJIEKCAMM  AUCHeTHEPU3aLMM NMPUOBOPOB YYE€TA U MPOMBbILLAEHHOTO
o60pyfOBaHMS B Hero gobaBfeHa BO3MOXHOCTb paboTbl B MPO3PayHOM pexmme. B aTom
pexume KOHBepTep paboTaeT KaK MNPOCTOM KaHan cCBA3n Mexay ceTbto LoRaWAN u
NOAKIOYEHHbBIM BHEWHUM NpubopoM. M-BUS-1 moxeT nonyyaTb 13 LORaWAN ceTu aaHHble
npeaHa3HavyeHHble 415 BHELWHero yCTPOMCTBa M 6e3 Kakom TMb6o 06paboTKM NepenaBaTh UX B
nHTepdenc M-BUS. Ecnm BHelwHee yCTPOMCTBO OTBEYAeT Ha 3anpoc, KOHBepTep nepenaér
NoNly4YeHHble AaHHble O6PaTHO B CETb, TakXKe 6e3 06PabOoTKM, B BUAE OAHOIO UM HECKObKMX
NakeToB.

TaknMm 06pa3oM, B MPO3PaYHOM pexXMme KoHBepTep He GopmMupyeT 3anpoc U He
obpabaTbiBaeT OTBeT OT npubopa y4yé€ta. O643aHHOCTb CPOPMMPOBaTb 3aNpPoOChl W
aHaNM3MPOBaTb OTBETbI MOJHOCTbIO IOXUTCS Ha BHELIHEe MpUAoXeHue, paboTatoulee ¢ M-
BUS-1 yepes ceTb LORaWAN.

Mpn paboTe B MPO3Pa’YHOM peXMMe, KOHBEPTEP AOMHKEH MUTATbCAa OT BHELUHEro
NCTOYHMKa NTaHMS (paboTaTb Kak yCTPOMCTBO Knacca C).

NOAKJTIOYEHWE MO USB

Yctponcteo M-BUS-1 HacTpauBaeTca ¢ nomowbto nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).
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Mepen NepBbIM MOAKMOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOBXOAMMO YCTaHOBUTb
apaveep onga COM-nopTta stsw-stm32102, KOTOpbIM MOXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro danna VCP_V1.4.0_Setup.exe NnosBuTCS OKHO YCTaHOBLLMKA:
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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 yero HauHETCS
YCTaHOBKa. [10 OKOHYaHWUKM MOSBUTCS OKHO YCMNELIHOMO 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 |

= Back

o T

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

USB.
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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 CTaHUWIM. [lanee paccMaTpmBaeTCs paboTa MPOrpamMMmsbl B peXMMe «IKCNepT».

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpu 3anycke
ncnonHseMoro ¢arna NosBASETCS OKHO PaboTbl C MPOrPaMMON.

El -10] x|
B E a a I||.L"IH¢|opMaLMq LOIRaHatrpoﬁm LoRaVWaN uTBera Ch-11 Asbik: Russian *
A B C O N KT LaHHble ans ABP LanHeie ana OTAA ¥NpaBneHre Kkayati
Pestaam:
Skenept - Device address: Device EUL: MSMEHWTE KAIOYM
Moaens ycTpolicTsa Application session key: Application EUL:
) . CEPOCMTE KNKOYW K 38B0ACKMM
Bera CM-11 - Network session key: Application key:
JHDD.K_HIQHMTbCH WHhoprawma off yoTpoiicTee WHOPMELMA 0 CETK MpoBEpKa NoKPEITHA
¥ OTKIOUMTLO Moaens ycTpoiicTea: CTaTyC NPUCOEAMHEHNA: e o TeE Illll

Bpema ycTpoiicTsa (UTC):
Bepoua MO:

Device address:

TapaHTHIHEIN CHETHMK NaKETOB:

Bugumbix BC:

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

BriBog ycTpoicTsa

Q¥ MonyunTs HacTpoiiku

# MpUMEHUTE HACTPOIKK

MeHio cneBa MO3BOJIIET MNEPEKNOYaTbCa Mexay pexrmamu paboTbl MPOrpamMmbl
«[MpocTom» 1 «2IKCnepT», BblbMpaTb MOAENb YCTPOMCTBA, OCYLLECTBASATb MOAKIOYEHME K
YCTPOWCTBY WM OTKOYUTHCS OT HErO, MoJyyYaTb U MPUMEHSTb HACTPOWMKM.

OKHO nNporpamMmbl COAEPXUT TPU BKIALKM — MHPOpMaums, HacTpomkm LORaWAN u
HACTPOWKWM YCTPOWCTBA.

B npaBoOM BeEpXHEM YI/ly HAXOAMUTCS MEHIO BbI6OpPa si3blKa.
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MNOAKNKOYEHUE K YCTPONCTBY

()]
)

[ns noakntoyYeHnst K yCTPONCTBY HEOH6XOAMMO BbINMOHUTL Cleaytolme LWaru:

1. Toaknountb USB-kabenb K yCTPOUCTBY.

2. 3anyctuTtb nporpammy «Vega LoRaWAN Configurator».

3. HaxaTb KHOMKY «[1OAKMOYNTLCA» B MEHIO C/IEBA.

MporpaMma aBTOMATUYECKM PACMO3HAeT MOfAeb YCTPOWMCTBA,

yCTpOl7ICTBa CTaHET HEAKTUBHbIM.

% Bera LoORaWAN Ko -10] x|
B E a a lilHdoprawmsa L:{_!:RaHatrpoﬁm LorawaN | 14tBeraMBUS-1 fAsbiic: Russian
A B C O N ©T LaHHble ans ABP LanHeie ana OTAA ¥NpaBneHre Kkayati
Pestaam:
Skcnept - Device address: Device EUL: MSMEHWTE KAIOYM
Mopens ycTpoiicTsa Application session key: Application EUL:
. _— CHPOCMTE KIMKOUM K 33B0ACKIM
Bera M-BUS-1 - Network session key: Application key:
‘,nonmquTbm WHbopmauma of ycTpolicTee WHihopMaLms o ceTk MpoBEpKa NoKPEITHA
g —— Mopene ycTpoiicTea: CTaTyC NPUCoEaMHEHNA: s T e lllll

Bpema ycTpoiicTea (UTC):
Bepaia MO:

Device address:

FapaHTHIHEIN CHETYMK NaKeToB:

Bugumbix BC:

BE2a

A B C O n

o T

N MEHIO BblIbOpa

&OGHOBMTD MPOLWMBKY (:-I)I'Ipwcoenmnwrbcﬂ K CETH (E-I)I'Ipasepr:a NOKPBITHA

BelBoa yCTpoicTsa

Q¥ onyunTs HacTpoiiki

o TIpHMEHUTE HACTPolN

Ona cynTbiBaHWS HaCTpoeK C yCTpOI;ICTBa HY)>XHO HaXaTb KHOIKY «HO)'IyLH/ITb
HaCTpOI7IKI/I>>, AO 3TOro MOMEHTa B TMMporpaMmmMme 6y,£l,yT OTO6pa)KaTbCﬂ HaCTpOI7IKI/I no

YMOYaHNIO U C nocnegHero nogKIto4YeHHOro yCTpOVICTBa.

[Mocne BHeceHWs HEOO6XOAMMBIX WM3MEHEHUM B HACTPOMKMK, CNeAyeT HaXaTb KHOMKY
«[1IPUMEHUTL HACTPOWKM» U TOJNbKO MOTOM OTKJKYATbCAd OT YCTPOMCTBA KHOMKOM
«OTKNOUUTHLCA.
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BKNAOKA «MHOOPMALUA»

Bknagka «/Hdopmauma» oTobpaxkaeT MHPOPpMaLMo 06 YCTPOWCTBE, ero Tekyllee
COCTOSIHME, a TaKXe AaHHble, HeO6XOAMMble Ans perncTpaumnm yctpomnctesa B LORaWAN ceTw.

IIl.HHdJOpMaLIMﬂ Lp:Ra HacTpoiki LoRawW AN TlTBera MBUS-1 Azeic: Russian ¥
[laHHble anA ABP laHHbie anA OTAA VNpEBTEHHE KIHHEHH
Device address: 016A0739 Device EUL: 353037356C376114
WEMEHWTD KAHoHM
Application session key: 3C001A00353037353037471465677E49 Application EUTL: 4020425553203120

CBPOCHTE KMKDMYM K SEE0ACKMM
Metwork session key: 30374714353037353C001A006C375114 Application key: 0C375D14000000000C37501409501F50

WMriopMaLma of yeTpoiicTee WMHOPHaLMA 0 CETH MpoBepka NoKpbITHA
Moaene ycTpoRcTsa: 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 [AOaHHble, HEOOXoAMMble AN perncrpaumm
ycTponcTea B ceT LoORaWAN B pexunme akTmBaumm ABP (Activation By Personalization).

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

YnpaBneHve knw4vamm (He oTOob6paxaeTcd B pexume «[IpocTom») — no3BonsieT
M3MEHUTb 3aBOACKME KNOYN AN PErMCTPauMmM YCTPONCTBA B CETU, @ TaKXKe COHPOCUTH KoUK
O6pPaTHO K 3aBOACKMM HACTPOMKaM.

NHpopmaumna 06 yCcTponcTBe — KOHOUIypaTop CUMUTLIBAET MHPOPMALIMIO O MOLENM
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 M OCYLLECTBUTbH €ro 3arpy3ky B YCTPOMCTBO. [lO 3aBeplleHUWM 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 npucoeanHenme K cetn 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 KOTOPbLINA 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 COObITUS B peaslbHOM BPEMEHW BbIBOAATCS Ha SKPaH.
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BKITAOKA «HACTPOWMKM LORAWAN»

Bknagka «HacTtponkn LoRaWAN» nos3BonsgeTr BbINOAHUTb HACTPOWKY Pas/INYHbIX
napameTpos ceTu LoRa.

Ill.MHdJDpMELU.ﬂH LERaHacrpoﬁm LoRavvAN ﬂTBera MBUS-1 Asbi: Russian ¥

YaCTOTHEIA MAEH: ElJ_868 hd HzMeHuTE

Criocob akTHBaWM B CceTH: OTAA =
3anpalWMBaTE NOATEEMHKAEHWE C NoATBEDHAEHWEN -
ABETOM3THYECKOE YNPABNEHWE CKOPOCTHIO: Bin -
OTKPLIBATE NEPEDE NPMEMHOE OKHO Yepes: 7 cexyHa n
3anep#ka 1 Ha NoATEEMKAEHHE NPUCOEAMHEHHA K CETH: 10 cexyHL b
KonW4ecTEo NepenosTOPOE NaKeTa: 6 pas -
MolWwHoCTE NepedaTHmEa: 11 dBm =
CKOpOCTE NEpeaadH: DR.2 5F10 BW125 b

YacTtoTHbIM nnaH — no3BonseT BbibpaTb RU-868, EU-868 uvnn 3amatb rqpou3BO/ibHbIV
YaCTOTHbIV MJIaH.

RU_883

MpoK3B0NEHEIA

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

YacToTHbIn nnaH? KaHan YactoTa Moaynauuns
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
1 868.9 MultiSF 125 kHz
RU-868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz
[Mpoun3BOAbHbIN 3afaéTcs BpYyUHYyto

B yacToTHbIX MnaHax EU_868 n RU_868 no yMmOon4aHUO akTMBHbI TOIbKO T€ KaHasbl, Ha
KOTOPbIX YCTPOMCTBO OTMPAaBASET 3ampoCbl Ha npucoeamHeHne K ceTu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpble YCTPOMCTBO [AO/MHKHO WMCMONb30BaTb MOryT ObiTb MNepedaHbl
ceteBbiIM LORaWAN cepepomM BO BpeMs Npoueaypbl MPUCOeaNHEHUS YCTPOMUCTBA K CETU.

' Mo yMon4yaHMio yCTPOMCTBO NOALEPKMBAET [1Ba YaCTOTHbIX MAaHa U MPOU3BObHbIN, OfHAKO BO3MOXHa
nocTaBka NPOLMBOK NOA4 APYrMe YaCcTOTHbIE MaaHbl Mog 3aka3: IN865, AS923, AU915, KR920, US915, KZ865
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Mpn Bbli6Ope B nNone «YacTOTHbIM MaaH» 3HavyeHus «[1pOM3BONbHBLINY HEOHXOAMMO
BPYYHYIO NMPOMMCaTb YacTOTbl, KOTOPbIE YCTPONCTBO 6yAeT MCNOb30BaTh. 18 3TOro Hy»XHO
HaXkaTb KHOMKY «/13MeHUTb», MOSBUTCH OKHO pPefaKTUPOBAHMS YaCTOT KaHaNOB:

MNpon3BoNbHbLIA YACTOTHLIA NNaH

YacToTa join kanana 1 () ] 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 (M)
YacToTa kanana 5 (M)
YacToTa kaHana & ()
YacToTa kanana 7 (M)

YacToTa kaHana 8 (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 MO3BOASIET 3adaTb A0 16 KaHanoB, a TaKXe 4acToTy M
CKOPOCTb BTOPOro NPUEMHOIO OKHa.

MepBble TpM KaHana U BTOpPOE€ MNPUEMHOE OKHO Heo6xoaumMo
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

3anpalwmBaTh 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).

Mpwu BbI6Ope OTNpaBKK NakeTa 6e3 NOATBEPXXAEHUS,, MOAEM He 6yaeT
3HaTb, AOCTAB/IEH MAKET UM HeT

C noaTEEpHAEHMEM
Bes noaTEEmHAEHUA
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ABTOMaTM4yeckoe ynpaBneHue ckopocTbio (ADR) — paHHas onuus akTMBMpPYeT B
YCTPOMNCTBE aNropuTM aBTOMATUYECKOrO YyMpaBieHMs CKOPOCTbIO MNepefadm [OaHHbIX CO
CTOpoHbl ceTn LoRaWAN. Yem Bbile KayeCTBO MPUHMMAEMOrO CETbIO CUrHana, TEM Bbllle
CKOPOCTb 6yAeT yCTaHaBNIMBATbCS Ha YCTPOMCTBE. [JaHHYIO OMNUMIO PEKOMEHAYETCS BKIOYATb
TONbKO Ha CTaLUMOHAPHO YCTAaHOB/IEHHbIX YCTPOMCTBAX.

Bbikn

OTKpbIBaTb NEPBOE NMPUEMHOE OKHO 4Yepes (He oTobparkaeTcs B pexume «[pocTtomy»)
— 330a€T BpeMmsd, 4epe3 KOTOopOoe YCTPOUCTBO OTKPOET MNepBOe MPUEMHOE OKHO nochne
nepenayn oyepenHoOro naketa. BTtopoe nprémHoe OKHO BCerga OTKpbiBaeTcs depes 1
CeKkyHay nocne nepBoro.

1 cexyHaa
2 CeKyHAakI
3 CeKyHAabl
4 cekyHAbI
5 cekyHa
CTKPLIBEETE NEPEOE MPMEMHOE OKHO YEPE3:

7 cekyHA

8 CeKyHa

9 cekyHA

10 cekyHA
11 cekyHa
12 cexyHAa
13 cekyHAa
14 cexyHa
15 cekyHA

3agepxka 1 Ha noaTBepPXAEHUE NMPUCOEeANHEHUS K CeTU (HE OTOBPAXKAETCSH B pexunme
«[pocTom») — 3a0a€T BpeMs, Yepe3 KOTOpOe YCTPONCTBO OTKPOET NepBoe NMPUEMHOE OKHO
ONS MOonyvYeHus noATBepXAeHus npucoeamHeHms Kk cetm LoRaWAN. BTtopoe okHO Bcerpa
OTKpbIBaeTCs vepes 1 cekyHAy nocne nepBoro.

20 PeBun3na N2 06 ot 10.08.2018



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 OToO6paxaeTcs B pexunme «[1pocTomn») — ecnum
OYyHKUMSA  «3anpalimBaTb MNOATBEPXAEHME»  OTKKOYEHa, YCTPOWCTBO MPOCTO OyaeT
OTMNPaB/IATb KaXAblW MaKeT CTOJNIbKO pPa3, CKOJIbKO YKa3aHO B JOaHHOM HacTpounke. Ecnu
«3anpawmBaTb NOATBEPKAEHNEY BK/IKOYEHO, YCTPONCTBO OyAeT OTNPaBAATb MNAaKeTbl 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 yCTPOMCTBO 6yaeT nepenaBaTb nakeTbl B ceTb LoRaWAN.
JlaHHas CKOPOCTb MOXET ObITb M3MEHEHA CETbIO, eCnn BKJoYeH anroput™ ADR.

CKOpOCTE MEpenaqM:
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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.

I||.b‘1HdJmeaLunﬂ Lp:RaHaL—rpoﬁm LoRaWWAN TlTEera M-BUS-1 Askik:| Russian
Terkywes cocToAHKME
TemnepaTypa:
3apan batapew:
Knacc ycTpoiicTea:
HacTpoiiku M-BUS
CropocTb: 9600 =
TaliMayT 0TEETa BHELHErD YCTPOICTEE: 100ms 7
TWA NogKknoYeHHoro yeTpolcTea MBS e =
Anpec M-BUS ycTpoiictea 1: a
Appec M-BUS ycTpolictea 2: 1]
Anpec M-BUS yoTpoicTea 3: 1]
Agpec M-BUS ycTpolicTea 4 1]
Anpec M-BUS yoTpoiicTea 5: 1]
Appec M-BUS yoTpoiicTea 6: a
Anpec M-BUS ycTpoiicTea 7 1]
Anpec M-BUS yoTpoicTea 8: 1]
Agpec M-BUS ycTpolicTes 9: 1]
Anpec M-BUS yoTpoiictea 10: i}
HacTpoiku Nepenaqn NoKasaHmi
MNepyod nepeaaqi AaHHEIX: 24 vaca =
MNepuoga chopa aaHHBI: 24 vaca =
Yacoeol noAc: UTC+00:00 b
KomaHaw!
ONpocHTE NoAKMCYEHHEIE NPUBops!

TekylLiee COCTOAHME — OTO6PaAXKaET TeKyLMe NapamMeTpbl YCTPOMCTBa — BHYTPEHHIOWO
TemMnepaTypy YCTPOWCTBA, 3apsa 6aTtapemn 1 Knacc yCTPOMCTBaA.

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

HacTpolikm nepepayvM nokasaHuUi — rpynna napamMeTpoB, KOTOPble MO3BONSIOT
NpPOU3BECTM HACTPOWMKY MepuoAoB cb6opa WM nepefayvs nokasaHWM, 1M YaCcoBOro nosica, no
KOTOPOMY 6yAyT HAaCTPOeHbl BHYTPEHHME 4Yacbl KOHBepTepa. [1OKasaHWs CUMTbIBAKOTCS C
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noakntoveHHoro yctponctsa B 00.00 no BHYTPEHHMM Yacam yCTPOMCTBA, €C/IM 3aiaH Nepmnos,
cbopa AaHHbIx 24 vaca, B 00.00 n B 12.00, ecnn nepuop 12 yacoB 1 Tak ganee. Bce nokasaHus
XPaHATCS B NaMsATM yCTPOMCTBa AO Caeaylollero ceaHca cBsadun. [Nepuon nepepayn AaHHbIX
MOXXET HacTpauBaTbCsd OT 1 Ao 24 vyacos. [lepefava OaHHbIX OCYLLECTBASETCA B CNyYalHbIN
MOMEHT BpPEMEHU BHYTPWU BblIBPaHHOro nepwoaa. [lpy MHULMMPOBAHUM CEaHCa CBS3U
YCTPOWCTBO Ha4YMHaAET OTNPaBASTb NaKeTbl C MOKa3aHMAMMK, HAYMHAS C CaMOro paHHero. [pu
BbIK/IIOYEHHOM MapamMeTpe «3anpallrBaTb NOATBEPXAEHME», YCTPOMCTBO OTMNpPaBAseT B CeTb
BCE€ HaKOMMEHHble MakeTbl MO MOpSAKY C CaMOro paHHero A0 CamMoro MOCAedHEero,
OCBO6OXAas, TakMM O6pPa3oM, o4vepedb OTMPaABKM MakeToB B MamaTtu. Ecan napametp
«3anpawmBaTb MOATBEPXAEHME» BKJOYEH, TO KOHBepTep OyAeT OTNpPaBnaTb CAeAYOLLNM
nakeT TONbKO MOCNEe MOayyYeHUs MOATBEPXKAEHWS O AOCTaBKe npeablayuiero. Ecnm Takoe
NOATBEPXKAEHNE HE MONYYEeHO MOCNE BbIMOMHEHUS YKA3aHHOrO B HAaCTPOMKax KOMAMYECTBa
NepenoBTOPOB MakeTa, YCTPOWCTBO 3aBeplUuaeT CeaHC CBA3M [0 chedylowero no
pacnucaHuio. [pn 3TOM YyCTPOWCTBO MPOAO/MKAET CO6MpPaTb AaHHblE COrfacHoO nepuoay
cbopa [OaHHbIX M 3anMMcbiBaTb B MNaMsTb. HenepepaHHble NakeTbl OCTAOTCS B MaMaTW
YCTPOMCTBA 4O CNefytollero ceaHca CBA3u.

KomaHgabl — no3BongeT nepefaTb KOMaHAy Ha KoHBepTep «OnpoCuTbh MOAKIKOYEHHbIE
npmnoopbl». [locne HakaTuUs Ha KHOMKY, KOHBEPTEP OMPOCUT BCE MOAKIOYEHHbIE MPUOOPDI
yyeTa 1 cpa3y nepenacT 3T gaHHble B ceTb LORaWAN.
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B maHHOM pa3gene onmcaH MpoOTOKON oO6bMeHa AaHHbiMM Bera MBUS-1 ¢ ceTtblo

LoRaWAN.

KOHBEPTEP M-BUS-1 NMEPEAOAET MAKETbI CITEAYIOWWUX TUMOB

B nonax, cocrosawmx M3 HECKONbKUX 6anT, MUCNONb3yeTCs MNOopSA[oK
cnepoBaHuA little endian

1. TlakeT C NoKa3aHUAMM TEMIOCYETUYMKA, NMepenaeTcs peryaapHo, TM60 no 3anpocy

Pasmep B bantax  OnwvcaHue nons Tun

1 6anT Twn nakeTa (&ns AgaHHOro nakeTa =1) uint8
1 6anT 3apsn 6atapeu, % uint8
1 6anT 3HayYeHMns OCHOBHbIX HACTPOEK KOHBEpTepa (bUTOBOE None) uint8
4 6anTa CepuiHbIN HoMep Nprbopa yveTa uint32
4 6avTa Bpems cHATUS NOKasaHMKW, NepeaBaeMbIX B JAHHOM MakeTe uint32

(unixtime UTC), no BHYTpeHHMM YacaM KOHBepTepa

4 6anTa KonnyecTtso notpebneHHom Tennosomn aHeprumn, Wh uint32
4 6anTa CyMMapHbIN 06BbEM TEMIOHOCUTENS, Nl uint32
4 6anTa Bpemst HapaboTKu, Y uint32
2 6banTa Tekylas TeMnepaTypa B nojatoLiem Tpybonposoae °C*100 uintl6
2 6anTa TekyLas TeMnepaTypa B o6paTHOM Tpy6onposoge °C*100 uintl6
2 6anTa Tekywni pacxon TenaoHocuTens, I/h uintlé

KoHBepTep cooepXuT B cebe BCTPOEHHblE Yacbl C KaleHAapeM, BpemMs M gaTa Ha
KOTOPbIX 3a4aeTCS NpY NPOU3BOACTBE, @ TAKXKE NPU KaXAOM KOHOUTYPUPOBAHNM YCTPONCTBA
yepes nHTepdpenc USB. Npwn peryngpHOm nepenave naketa MCNOJb3yOTCS AaHHbIE, CHATbIE Ha
ONKANLLMA MOMEHT BPEMEHW, KPaTHbIM 3a4aHHOMY B HACTPOMKax MHTepBany nepenayu:

o [1nq MHTEPBANa 1 vac: nepenaroTcd NokKasaHma Ha Ha4daslo TEKYLWLEro Yaca,

o [1na nHTepBana 6 Yacos: nepenatotcsa nokasaHmsa Ha 00:00, 06:00, 12:00, 18:00;
¢ [1ns nHTepBana 12 yacos: nepepatoTcs nokasanuma Ha 00:00, 12:00;
o [1ns HTepBana 24 4yaca: nepenatotcs nokasaHms Ha 00:00 TekyLimx CyTOK.

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

MakeT JaHHOro TWna nepeaaeTcs AN KaXAOoro M3 MOAKMOYEHHbIX MPUBGOPOB y4yeTa
OoTAenbHO. HanpuMmep, ecim K KOHBepTepy MOAK/OYEHO 5 NPUOBOPOB yyeTa, Npu o4yepesHOM
BbIXOZe Ha CBs3b OyAeT nepefaHo 5 nakeTos.

PeBun3ma N2 06 ot 10.08.2018
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PacwmndpoBka 6UTOBOrO NONAS «3HaYEHMUSI OCHOBHbIX HACTPOEK»

buThl OnucaHune nong

0 6uT Tun aktmeaumn O - OTAA, 1 — ABP

16uT 3anpoc noaTeepxxaeHms naketoB 0 — BbikAOYEH, 1 — BKAOYEH
2,3 6UT [Mepuopn BbIxO4a 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 TWM BXOJa - OXPaHHbIN (4158 AaHHOro yCTponcTea = 1)
5e6euT TWM BXOJa - OXPaHHbIN (4158 AaHHOrO yCTpoMncTBa = 1)
6 6uT pe3eps
76T pe3epB

2. MakeT C NoKasaHMsAMM CYeTYMKA rasa, NepenaeTcs perynspHo, TM60o No 3anpocy
Tur rnakera 2 3ape3epBupoBaH

3. NakeT C AaHHbIMW OT BHEWHEro yCTPOMCTBA, MOAYyYEHHbIMKM NO MHTepdency M-BUS
(Mpo3payHbIN pexxmm paboThbl)

Pasmep B 6banTax OnwcaHne nong

1 6ant Tun nakeTa, ANg AaHHOro nakeTa = 3

2 banTa O6LWMin pasmep NoyYeHHbIX Yepes HTepdEnc AaHHbIX
1 6anT Pasmep AaHHbIX B JaHHOM MakeTe

1 6anT MopsaaKoBbIN HOMEpP NakeTa

1 6anTt Bcero nakeToB

MaccuB JaHHble

TexHonorunsa nepepavm faHHbiX LORa HaknagbiBaeT OrpaHUYeHUs Ha MaKCUMabHbIN
pa3Mep rnakeTa, B 3aBUCMMOCTW OT CKOPOCTW, Ha KOTOPOM nepenaeTcs AaHHbiM nakeT. B
cnlydae ecsim AaHHble, MOyYeHHbIe Yepe3 BHELWHUN MHTepdenc, He MOryT 6biTb MepenaHsbl B
OOHOM TaKeTe, OHW pPa3bMBAOTCA Ha HECKOJIbKO MaKeTOB, KOTOpble MepenatoTcs
nocnenoBaTesbHO.

4. [NlakeT c unHOoOpMaumen O BHEWHEM MUTaHUW, NepefaeTcs npu MOAKIOYEHUU U
OTKJIKOYEHWNM BHELLUHETO NUTaHMUS

Pasmep B 6anTax OnucaHume nong

1 6anT Twun nakeTa, Ana JaHHOro nakeTa = 4

1 6anT 3apsn 6atapeu, %

1 6anT 3Ha4YeHUs OCHOBHbIX HACTPOeEK (b1ToBOE nosne)

1 6anT CocTosiHue nuTaHms (0 — oTkI4YeHo, 1 - MOAKIIOYEHO)

5. MakeT «TpeBora», NnepefaéTcs NpPM 3aMblKaHNUM OAHOTO M3 OXPAHHbIX BXOA0B

Pasmep B 6anTax OnwcarHune nons

1 6anT Tun nakeTa (o9 aHHOro nakeTa = 5)
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1 6ant 3apsa 6aTapeu, %

1 6anT 3Ha4yeHKs OCHOBHbIX HACTPOEK KOHBepTepa (bMUToBOE Mose)

1 6anT Homep Bxoaa, Ha KOTOPOM 3adrKCMpoBaHa «TpeBora» (1 nau 2)
1 6anTt CocTtosaHue Bxoma 1 («0» - pasoMKHYT, «1» - 3aMKHYT)

1 6anTt CocTtosaHue Bxoaa 2 («0» - PasoMKHYT, «1» - 3aMKHYT)

6. MNMakeT c nHPopMaumen 06 n3IMeHeHNn coCcTossHUS Bbixogos OUT_1 nnn OUT_2

Pasmep B 6anTax

OnuncaHwe nong

1 6ant Twn nakeTa (aNg LaHHOro nNakeTa = 6)

1 6anT 3apsn 6atapen, %

1 6anT 3Ha4yeHKss OCHOBHbIX HACTPOEK KOHBepTepa (bUToBOE Mose)

1 6anT Homep BbiIxoaa, Ha KOTOPOM 3aPUKCUPOBAHO M3MeHeHMe (1 nnum 2)
1 6anT CocTosHMe Bbixona («0» - BblK/tOYeH, «1» - BK/tOYEH)

7. TlakeT C 3anpoCOM KOPPEKTUPOBKN BpeMeHU (nepepaétcs pa3 B CyTkM Ha LoRaWAN

nopT 4)

Pasmep B 6anTax

OnwvcaHue nonsa

1 6anTt

Tun nakeTa (0ng aHHOro naketa - 255)

4 6anT

Bpems KoHBepTepa B unixtime
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KOHBEPTEP M-BUS-1 MPUHWUMAET MAKETbI CTEAYIOWKUX TUTMOB

1. TlakeT c KOpPPEKTUPOBKOW BpeEMEHU — NepenaeTcs npunoxeHnem Ha LoRaWAN nopT 4

Pasmep B 6anTax OnucaHume nong
1 6anT Twn nakeTa, 4n9 JaHHOro nakeTa = 255
8 6anT BenununHa B cekyHAax, Ha KOTOPYHO HY)KHO CKOPPEKTUPOBATh BPeEMS.

MoxKeT 6bITb MONOXNTENBHOM UM OTPULIATEBHOW

2. 3anpoc TeKyLKMxX NoKasaHnm

Pasmep B 6anTax OnucaHune nong

1 6anT Twun nakeTa, 4na JaHHOro nakeTa = 2

1 6anT Tun 3anpoca («0» - oNpoCUTb BCE MOAKNOYEHHbIE CYETUMKN, «1» -
OMPOCUTb CYETUMK MO CEPUMNHOMY HOMEPY)

4 6anTa CepuinHbIN HOMEpP CYETYMKA

Mpy NoOAyYeHUM JAaHHOroO MakeTa, KOHBEpTep COBEPLUMT BHEOYEpPEeLHOM OMpOC BCeX
NOAKNOYEHHbIX MPMBopoB y4vyeTa (TN 3anpoca=0) M noovyepeaHO nepedacT MakeTbl C
TEKYLUMMWN MOKa3aHUSMU AN KaXOOro M3 HUX, IM60 ONpPOCUT TONbKO OAMH MNPMBOP MO
cepumHomy HoMmepy (Tmn 3anpoca=1).

3. KomMmaHpa BkIoYeHMS BbixOaa

Pa3smep B 6banTax OnwcaHme 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

Pasmep B 6anTax OnucaHme nong
1 6ant Twun nakeTa, o1 AJaHHOro naketa = 4
MaccuB JdaHHble

Mpwn nonyyeHnn gaHHoOro naketa, M-BUS-1 nepepact coaepalimecs B HEM AaHHbIE B
nHTepdenc M-BUS (B 3aBUCKMMOCTM OT mogenu). B cnydae, ecnm BHellHee YCTPOWCTBO,
NOAKIIOYEHHOE MO WMHTepdency, OTBETUT B TeyeHWe 3a4aHHOro B HacTpomkax M-BUS-1
TarMayTa, OTBeT byneT nepenaH B ceTtb LORaWAN B BMae Oo4HOro may HECKONbKMX MaKeTOoB
Tmna 3.

Mpun mncnonb3oBaHUM KOMaHA BKJIOYEHUS/BbIK/IIOYEHUSA BbIXOOAOB U MpU
pa6oTe B NpO3pavyHOM pexmme KOHBEpPTEP AO/MKEH paboTaTb OT BHELLUHErO
MCTOYHMKA NUTaHus (paboTaTb KaK yCTPOMUCTBO Knacca C)

TexHonorus nepegadn AOaHHbIX LoRa HaknagbiBaeT OorpaHn4yeHnsa Ha MaKCWMasbHbIM
Pa3MepP NakeTa B 3aBUCMMOCTUN OT CKOPOCTHU, Ha KOTOpOl7I nepenacTcd rnakeTt. B cBA3u C aTuM,
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pa3sMep MnakeTa, OTMPaBNSIEeMOro Ha YCTPOWCTBO He AO/MKEH npeBbiwaTb 51 6anTt. Ecnaum
TpebyeTcd OTNPaBUTb MaKeT OONbWEro pasmMepa, BHELWHEE MPUIOXKEHME  LOMKHO
YOOCTOBEPUTLCS Y CETEBOrO CEpPBEPA B TOM, UTO TekKyllas CKOPOCTb, Ha KOTOPOW paboTaeT
YCTPOWCTBO, MO3BOJIET OTNPAaBAATL MakeTbl 60bLIEro pa3mMepa. B Tabanue HMxXe npuBeaeHb
MaKCMMaJibHble pa3Mepbl MakeTa Ans Pa3NnNYHbIX CKOPOCTEN.

CKopoCTb DakTop pacnpoCTpPaHeH s MaKkCKManbHbIV 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 BbiXOa

Pasmep B 6anTax OnwncaHune nong
1 6ant Tun nakeTa, Ang AaHHOro nakeTa =5
1 6ant Homep Bbixoaa (1 - 2)
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YctponctBa M-BUS-1 fOMXKHbBI XPaHWUTbCS B 3aBOACKOW YMakOBKE B OTarIMBAEMbIX
nomelleHuax npu Temnepatype oT +5°C go +40°C 1 OTHOCUTENBHOM BNAXHOCTU 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 KOMINEKT NMOCTABKU

Yctponcteo M-BUS-1 nocTaenseTcs B cnefytolen KoMmnaekTaumm:

KoHnBepTep M-BUS-1 (c AByMS BKpYyYEHHbIMU BUHTaMM) — 1 WwT.
AHTeHHa LoRa — 1 wT.
BUHT 3x16 — 4 wr.

MacnopTt — 1 wrT.
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[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.

MoTpebuTtenb 06s3aH CO60AaTL YCOBUS U MpaBWia TPAaHCMIOPTUPOBAHMS, 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
nedbekTaMn, BO3HUKILMMW MPW  HapyLIEeHWUM YCNOBUIA TPAHCMOPTUPOBAHMUSA, 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.

Mpn BO3HWMKHOBEHUWN rapaHTUNHOIrO Cryyas, cinefyeT O6paTUTbCS B CEPBUCHbIN LLEHTP
no agpecy:

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

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