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A°B C O N WO T

HacTosuiee pyKOBOACTBO PacnpOCTPAHSAETCS Ha YCTPOMUCTBO CHUTLIBAHMS MOKa3aHWM
M-BUS-1 (nanee — yctponcTtso, koHBepTep) npounssoactsa OOO «Bera-A6contoT» u
onpeaenseT NOPsSAOK YCTaHOBKM M MOAKNOYEHMS, @ TAKXKE COAEPXKUT KOMaHAbl YNpPaBneHus n

onucaHue byHKUMOHana.

PyKOBO,EI.CTBO npeaHa3HavyeHo asid crneunaimcTtoB, O3HaKOMIEHHbIX C MpaBn1iaMu
BbINMOJTHEHUA MOHTaXXHbIX pa6OT B 06nacTu Pa3nMYHOro aNEKTPOHHOIO U SJTEKTPUHECKOTO

060pyAOBaAHUS.

Ons o6ecneyeHuss npaBuibHOro ¢GYHKUMOHUPOBAHUS YCTAaHOBKa W
HaCTPOMKa YCTPOMCTBA AO/MKHbI OCYLLECTBAATLCSA KBaNMPUUNPOBAHHBIMU
cneuuanucramm
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KoHeepTep M-BUS-1 npenHa3sHayeH ons CHMTbIBaHWSA NOKa3aHMM C YCTPOWCTB,
nmerwmx nutepdenc M-BUS, ¢ nocnenyowmm HakonaeHnem 1 nepenadyen 3Tom
nHdopmaumm B cetb LORaWAN. KoneepTep M-BUS-1 nmeeT aBa AMCKPETHbIX BbiXO4a TWMNa
«OTKPbITbIN KONJIEKTOP» N MOXKET UCMOJIb30BATHCS B KAYECTBE YCTPOMCTBA YNpaBneHus.
Kpome Toro, yCTpOMCTBO UMEET ABa OXPaHHbIX BXOAA.

KoHBepTep MOXET ObITb MCMOJb30BaH Ha JIKOObIX MPUOOPaX y4eTa KOMMYHaJbHbIX
PECYPCOB M NPOMbILIEHHOM 060pYAOBaHMK C MHTepdencom M-BUS, Takmx Kak
BOAOCHETUYMKM, DIEKTPOCHETUMKMN, TEMNOCUHETUMKM. M-BUS-1 MOXeT paboTaTh B pexumme
NPO3PayYHOro pagMomMonema, MM60O CaMOCTOATENbHO ONpPaLIMBaTbh HEKOTOPbIE MOLENMU
Nprn6OpPOB y4yeTa.

Puc. 1.1. BHewHun Bna koHBepTepa M-BUS-1.

DNeMeHTOM NUTaHWS 4S9 KOHBepPTepa CNYXXUT BCTPOEeHHasa 6atapes EMkocTbio 6800
MAUY, paccuMTaHHas Ha Cpok cny6bl o 10 neT npun nepenaye AaHHbIX OOMH Pa3 B CYTKM.
Takxe KOHBepTEP MOXET PaboTaTb OT BHELWHEro MCTOYHMKA NUTaHMUS C HaMpsSXXeHneM
10...36 B.

HacTpowka koHBepTepa ocyulecTeageTcs no USB ¢ nomoubto cneunansHoro MO
«Vega LORaWAN koHdpurypatop».

Ha >TukeTKke, pacrofioXXeEHHOM Ha BHYTPEHHEW CTOPOHE Koprnyca npuBeLeHa

NHPOPMaUMs, Heobxoammasa ons pernctpaumm yctpomcrtea B cetm LoRaWAN:

e Device EUI,

e Device address,

e Network session key,

e Application session key,
Application EUI,
o Application key.

KpoMe TOro, nAaHHyto WHPOPMaUMIO MOXHO nonyumtb 4epes «Vega LoRaWAN
KOH®UrypaTop».
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OcHoBHble
VHTepdpenc M-BUS 1
KonunuecTtsBo nogkntovaembix M-BUS ycTponcts He 6onee 10
Bxonbl oxpaHHble 2
BbIxoabl TNa «OTKPLITbIV KOJIEKTOP» 2
USB-nopt na
[vana3oH pabounx TemnepaTtyp -40..485°C
LoRaWAN
Knacc yctponctsa LoRaWAN Awnnn C
KonunuyecTtBo kaHanos LoRa 16

YacTOTHbIV NiaH

EU-868, RU-868, npon3BO/bHbIN

Cnoco6 aktmBaumm B cet LoRaWAN

ABP n OTAA

|_|epl/IOD, BbIXO4a Ha CBA3b

1, 6,12 nnn 24 yaca

AHTEHHbIV pa3beM SMA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb PaiMOCBA3M B MIOTHOW FOPOLCKOW [0 5 KM
3aCTpouKe

JanbHOCTb PagnoOCBaA3M B CE/IbCKOW MECTHOCTM 00 15 km

BbixOo4Hag MOLLHOCTb nepenatymka

no 100 mBT (HacTpaunBaeTcs)

MNuTtaHue

EMKOCTb BCTpOEHHOM 6aTapen

6800 MAY

Hanpﬂ»(eHvle BHELLUHETo NTaHund

10..36 B

Kopnyc

Pa3smepbl kopnyca

95 x 80 x 65 Mm

CTeneHb 3aWmTbl KOpNyca

IP65

KpenneHne

CTsXKaMm K onope, Ha DIN-peky,
HaCTeHHOe

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

©c O O O O O

ABTOMaTM4Yeckas cMeHa knacca ¢ A Ha C npy NOAKIOYEHWM BHELUHErO NMUTaHUS
noaaepxka ADR (Adaptive Data Rate)
noAnepyka OTNPaBKM NakeToB C MOATBEPXKAEHMEM (HAaCTpamBaeTCs)
BHEOYepeOHOM BbIXOL Ha CBS3b MPW CpabaTbiBaHUN OXPAaHHbIX BXOAOB
n3MepeHne TemnepaTypbl MOCPEACTBOM BCTPOEHHOIO TEPMOAATUMKA
n3MepeHe 3apsiaa BCTPOEHHOM 6aTapen B %
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OMUCAHWME KOHTAKTOB
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Puc. 3.1. PacnonoXeHre KOHTaKTOB Ha njaTe U nx o603HavyeHus.

KoHBepTep umeeT 10 KOHTAKTOB, MOAPO6GHOE OMNMCaHWE KOTOPbIX MPMBEAEHO B
Tabnvue:

KoHTtakt  O603HayeHue Ha nnaTe OnucaHue
1 OouT_2 Bbixon Trna «OTKPbITbIN KONEKTOP» 2
2 OouT_1 Bbixon Trna «OTKPbITbI KOAEKTOP» 1
3 +VPWR MnTaHne +
4 1 MnTaHue -
5 MBAS- M-BUS -
6 MBAS+ M-BUS +
7 COUNT_?2 OxpaHHbIN BXOA 2
8 1 3emns
9 COUNT_1 OxpaHHbIM Bxona 1
10 1 3emns

Ona nogknoveHns oxpaHHbix BxogoB COUNT_1 n COUNT_2 ncnonb3ytoTcs KnemMmbl
«3emna» 8 u 10.

OXpaHHbIe BXO4bl MO3BONAIOT MOAKMAKOYATL UENnn Co cnegyrownmMm TunaMm 3aMblKatonx
KOHTAaKTOB:
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- TePKOH;
- MexaHn4eckas KHOrMKa;
- KOTKPbITbIN KONNEKTOP.

Mpy  MOOKMOYEHUM  OXPAHHOroO  BXOJa  YCTPOWCTBO  CNeauMt 33  €ero
3aMblkaHWeM/pa3MblkaHeM. B cnydae cpabaTbiBaHMS OXPaHHOrO BXOAad, YCTPOWCTBO
OTMNpPaBNSET B CETb BHEOUYEPELHOE COOBLLEHNE C CUTHANIOM TPEBOTU.

[ns noakntoyYeHns BHeLWHero nprnoopa y4éta Ncnonb3ytoTcs KOHTakTbl MBAS+ n MBAS-.

Boixogbl OUT_1 n OUT_2 paboTatoT NO MPUHLUMMNY «OTKPbLITbIM KOANEKTOP» U MOryT
MCNONb30BaTbCA AN YNPABAEHUS BHELWHWMW YCTPOMCTBAaMKM, TaKMMU KaK SNeKTpUYeckume
KpaHbl, OCBELLEeHMe, CMpeHa M Tak panee. Harpy3ouHass CMOCO6GHOCTb KaXAOro BbIXOAA
cocTtangeT He 6onee 200 MA.

B uenax yBennyeHums cpoka Cny>bbl 6aTapen pusmyecknin yposeHb nHTepdenca M-BUS
BKJIOYAETCA B paboTy (Momaétca nuTatowee HanpshkeHue Ha Bbixogbl MBAS+, MBAS-)
HenocpeacTBEHHO Nepes ONpoOCOM NpMbopa YYETa C 3afepXKKoM 3.5 cek. 3aaep)kka BBOAUTCS
AN9 TOro, 4tobbl MpUbop y4€Ta ycnen nMpOUHULMANU3NPOBATb COBCTBEHHBLIN MHTEPHENC U
NOArOTOBUTLCA K MPUMEMY [LOaHHbIX OT KOHBepTepa. [10 3aBeplleHuMn onpoca GpU3nYecKni
ypoBeHb M-BUS oTknovaeTcs.

Mpn paboTe koHBepTepa B knacce C, ¢usmyeckmn ypoBeHb UHTepdenca M-BUS
BKJIKOYEH B PAabOOTYy MOCTOSIHHO M HE BbIK/IOYAETCS NOCNE 3aBepLUeHms onpoca.

8 Pesumana Ne 04 ot 30.10.2017
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MEPBbIM 3ANYCK

KoHBepTep M-BUS-1 MOXeT nuTaThCsa Kak OT BHELIHErO MCTOYHMKA NUTAHUS, TaK U OT

BCTPOEHHOM 6aTapen. [ns paboTbl OT BCTPOEHHOW 6aTapen HeOo6XOAMMO MNOAKIUYUTL
Pa3béM baTapen K pasbeéMy NMUTaHKMA Ha NnaTe.
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KoHeepTep M-BUS-1 noganep»xumBaeT aBa cnocoba aktneaumm B cet LoRaWAN — ABP
OTAA. BbibpaTb OaMH M3 CNOCO60B MOXHO C Mnomoubto nporpammbl «Vega LoRaWAN
Configurator» (cMm. pazaen 4).

1. Cnoco6é ABP. lMocne HaxaTusi Ha KHOMKY 3anycka, YCTPOMCTBO Cpa3y HavMHaeT
paboTaTb B peXxxmme «AKTUBHbBINY.
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2. Cnoco6 OTAA. lNMocne HaxaTus Ha KHOMKY 3amycka, YCTPOMCTBO OCYLLECTBUT TpWU
NOMNbITKM MPUCOEAMHEHUS K CeTWM B 33[4aHHOM MPU HaCTPOMKE 4YaCcTOTHOM nnaHe. [lpwu
NONy4YeHUN MnoATBepP)KAeHUs akTuBaumm B ceTu LoOoRaWAN, ycTpomcTBO nogacT CurHan
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NHAMKATOPOM (CBeYeHMe B TeyeHne 5 cekyHA) U NepenneT B pexunm «AKTUBHbIN». Ecnn Bce
MOMbITKN OKaXYTCS Heya4HbIMWN, KOHBEPTEP CHOBA NepemnieT B pexum «Cknaa».

MepeBecTn YyCTPOMCTBO M3 «AKTMBHOrO» pexuma B pexum «Cknag» MOXHO Mpu
MOMOLLM ASINTENBHOIO HaXaTMs Ha KHOMKY 3arnycka (6onee 5 cekyHn).

Mepen npucoeanHeHMemM yCTPOMUCTBA K CETU, y6eauTecCh B TOM, YTO B C€Tb
BHeCeHbl ero perucrpaumoHHble paHHble — Device EUI, Application EUI n
Application Key pnsa OTAA, nn6o Device address, Application session key u
Network session key ana ABP

MOAKNOYEHWUE BHELUHWUX YCTPOWUCTB

VicnonHnTenbHble YCTPOMCTBA MOAKIOYAOTCH K KOHBEPTEpPY 4vepes Bbixoabl OUT_1 un
OUT_2 (cm. puc. 3.1), koTopble uMmetoT TN « OTKPbITbIN KONNEKTOPY.

[ J
U JonycTnmas Harpy3ka Ha Kaxabin undposom Bbixoq 200 MA

[Onsa yBenuyeHus Harpyskm Ha BbIXOAbl YCTPOWCTBA, HEO6XOAMMO WCMOb30BaTb
BHelWHee pene. CxeMa NOAKMOYEHNS pene NpUBELEHa HNXE.
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Owopg Ha npamoid Tok 1A u
oBpaTtHoe HanpaxeHue He meHee 50 B

Puc. 3.2. CxeMa NoaKIOYEHUs pene Ha BbIXO TUMa KOTKPbITbIN KoanekTop» OUT_L.
PABOTA KOHBEPTEPA B PEXXMME CAMOCTOATE/IbBHOTO OMPOCA NPUBOPOB YYETA

B pexxmme caMOCTOATENIbHOIO OMNMpoca, KOHBEPTEP NEPUOLANYECKM NOCefoBaTe/IbHO
onpawmBaeT Npubopbl MO MX BTOPWYHBLIM agpecam. Agpeca OnpalvBaemMbix MNpPUOGOPOB
3aNMCbIBAOTCA B KOHBEpPTEp C momolbio nporpammbl «Vega LoRaWAN Configurator». B
C/lydae yCrnewHoOro onpoca nepefaHHble NMPUOOPOM AaHHblE HAKAMNJMBAOTCS B MNaMATU
KOHpuUrypatopa v otnpasnsioTcd B ceTb LoORaWAN B cOOTBETCTBMM C NMepnoaoM nepenaym
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nokasaHun. lNepuon nepepadym MOXHO 3adatb 1, 6, 12 nam 24 vyaca B nporpamme «Vega
LoRaWAN Configurator» npu nogkato4eHnm K KOMMboTEPY.

PABOTA KOHBEPTEPA B MPO3PAYHOM PEXWME

Ong  BO3MOXHOCTWM  WCMOJIb3OBaHUS KOHBEPTEPA COBMECTHO C  pPas/iM4yHbIMMK
NPOrpamMMHbIMMU  KOMMIEKCAMKM  AMCNeTYepmM3aUmMm NPUMOOPOB YYETA M MNPOMbILWIEHHOIO
060pyAOBaHUS B Hero fob6aBfieHa BO3MOXHOCTb PaboTbl B MPO3PayYHOM pexmme. B 3Tom
pexume KOHBepTep paboTaeT KakK MNPOCTOM KaHan cCBasn mexay cetbto LoRaWAN u
NOAK/OYEHHBIM BHELWHUM NpmnbopoM. M-BUS-1 moxeT nonyyaTtb M3 LORaWAN ceTu paHHble
npefHasHayvyeHHble 415 BHELHEro yCTPOMCTBa M 6€3 Kakom NMb60o 06paboTKmM NepenaBaTb MX B
nHTepdenc M-BUS. Ecnn BHelHee yCTPOMCTBO OTBEYaeT Ha 3anpoc, KOHBepTep nepenaéTr
NoONy4YeHHble AaHHble O6pPaTHO B CETb, TakxXe 6e3 06pabOoTKM, B BUAE OAHOIO UM HECKONbKMX
NakeToB.

Taknm 06pa3oM, B MPO3Pa’YHOM pexumme KoHBepTep He GOopMUMpYeT 3ampoc U He
obpabaTbiBaeT OTBeT OT npubopa yyéta. O653aHHOCTL CHOPMUPOBATL 3aMPOChl U
aHaNM3MpPoOBaTb OTBETbI MOJHOCTLIO IOXUTCS Ha BHELIHee MpUIoXeHue, paboTatouiee ¢ M-
BUS-1 yepes ceTb LORaWAN.

MNOAKTIOYEHWUNE MO USB

Yctponcteo M-BUS-1 HacTpauBaeTcs € nomouwbto nporpammbl «Vega LoRaWAN
Configurator» (cm. pazaen 4).
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Puc. 3.3. PacnonoxeHwne USB-nopTa Ha nnaTte.

Mepen NepBbiM MOAKMOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOXOAMMO YCTaHOBWUTb
npameep ong COM-nopTa stsw-stm32102, KOTOpbI MOXXHO CKayaTb Ha camTe iotvega.com.
Mocne 3anycka ncnonHsemoro damna VCP_V1.4.0_Setup.exe nosiBMTCS OKHO YCTaHOBLUMKA:
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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 HauHéTCS
yCTaHOBKa. [10 OKOHYaHMM MOSBUTCA OKHO YCMELHOro 3aBepLUEHMS 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

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

Mocne HaxaTus Finish gpaneep roToB Kk paboTe, - MOXHO MOAKKOYATh YCTPONCTBO MO

USB.
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M-BUS-1/PykoBOACTBO MO 3KCMIyaTaLmm @

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHbUrypaTop) NnpeaHasHayeHa
ANs HACTPOWKM yCcTpomncTea Yepes USB.

KoHdurypatop mmeeT OBa pexmma paboTbl — «[IpocTom» m «IkcnepT». B pexunme
«[TpocTon» [OCTYMHbI TONBKO OCHOBHbIE HACTPOMKU, B pPEXMME «IKCMNepT» OCHOBHbIE
HaACTPOWKMW, pacCLUMPEHHbIE HACTPOWKM N BOSMOXXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUTHaNa OT

6a30BbIX CTaHUMN. [lanee paccMaTpmrBaeTca paboTa NPOrpamMMbl B peXmnme « IKCnepT».

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpu 3anycke
NCNoNHAeMOoro Ganna NoaBAIeTCsS OKHO PaboTbl C NporpamMmmMon (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 NoKPLITUA
KayecTeo curHana: ..lll
Bupumbnx BC:

() Mposepra nokpeTa

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

MeHIO cneBa MO3BOASET MEPEKIOYATLCH MeXay pexrmamn paboTbl MPOrpamMmsl
«[MpocTom» 1 «3KCNepT», BblOMPaTb MOAENb YCTPOMUCTBA, OCYLLECTBASATb MOAKIOYEHME K
YCTPOUCTBY UM OTKIIKOUUTBLCS OT HErO, NOJIyYaTb U MPUMEHATb HACTPOWKMN.

PeBunsma Ne 04 ot 30.10.2017
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OKHO Nporpammbl COAEPXUT TPU BKAAAKM — MHOpMaums, HacTponkm LoRaWAN wu
HACTPOWKKM YCTPOMNCTBA.

B npaBOM BepXHeEM yrny HaXOAMTCS MEHIO BbI6Opa A3bIKa.
NOAKNIOYEHUE K YCTPOWUCTBY

Ins noakntovyeHus K yCTpOVICTBy HEeO6XOAMMO BbINMONHUTb cneayroume waru:

1. NMopknounTtb USB-kabenb K yCTPOMNCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHonKy «[1oaKMOYNTLCS» B MEHIO CJIEBA.

HporpaMMa aBTOMaTUYECKN PaCNO3HAET TUM yCTpOVICTBa, n MeHKO BbI60pa yCTpOVICTBa
CTaHET HEaKTUBHbIM.

L=

BEaa Ill.HHdJopMaum I.-_{El:RaHatrpoﬁm LoRalWAN NTBera MBUS-1 HAsbmc:| Russian ™

A B C O N WO T

[aHHble Ana ABP AaHHble AnA OTAA YaCTOTHBIA MnaH
Pesim:
e arn - Device address: 016A0739  Device EUL: 353037356C376114  Join Kanan 1: 868100000
Join kaHan 2: 868300000
Moaens ycTpoAcTEa Application session key: 3C001A00353037353037471465677E49  Application EUL: 4D20425553203120 X
Join kaHan 3: 868500000
Bera MBUS-1 Network session key:  30374714353037353C001A006C376114  Application key: 0C375D14000000000C375D1409501F5D yscrora RX2: 869525000
JHDEI\HIQHHTDEH .
Wrdoprawas of ycrpoiicTee Whdopralys o ceTn MpoBepKa NoKPLITHA
X OTkniounTsea .
Mogens ycTpoiicTea: Bera MBUS-1 CTaTyc NpUCOEaMHEHNS: Hescetn  KauecTso carHana: l:lEID[lI]
Bpema ycTpoiicTea (UTC): 13.09.2017 10:00:49
Bepoa MO: VEGA MBUS-10.6  Device address: 00000000  BumumendBC: o
.!.OGHOBMTb MPOLMEBKY (I-I)I'IpmcceanMTbca K CETH (l-l)l'lposepl(a MOKPBITHA

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-—--—————

Q¥onyuuTe HacTpoiin

o TpUHEHUTS HaCTPOlKI

Puc. 4.2. ToakntoyeHne K yCTPOMUCTBY.

[ns cunTbiBaHUS HACTPOEK C YCTPOWMCTBA HYXHO HaxaTb KHOMKY «[lonyynTb
HaCTPOMKM», A0 3TOr0 MOMEHTa B Mporpamme 6yayT OTO6paxaTbCsd HACTPOMKM MO
YMOJYAHMIO NUAIK C MOCNENHEro NOAKIOYEHHOIO YCTPOMCTRA.
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[Mocne BHecCeHWs HEOOXOAMMBIX U3MEHEHUM B HACTPOMKMK, CnedyeT HaxaTb KHOMKY
«[MPUMEHNTb HACTPOMKM» W TOJIBKO MNOTOM OTKAKOYATbCS OT YCTPOWCTBA KHOMKOWM
«OTKNIOUUTBLCA.

BKINTAOKA «MHOOPMALUNA»

Bknapka «MHbopmaumsa» oTobpaxaeT nmHPopMaumio 06 YCTPOWCTBE, €ro Tekyliee
COCTOSIHME, a TaKXe OaHHble, Heobxoaumble Ans permctpaumm yctponctsa B LORaWAN ceTu
(puc. 4.3).

lll.HHdJopﬂaLMﬂ LP:RaHav:rpoﬁm LoRaWW AN T“Bera MBUS-1 Asbi:| Russian =
AanHee ana ABP NarHse ana OTAA YacToTHBI NnaH
Device address: 01640733  Device EUL: 353037356C376114  Joinwkanan 1: 868100000
Join kaHan Z: 363300000
Application session key: 3C001A00353037353037471465677E49 Application ELT: 4D2D425553203120
Join kaHan 3: 868500000
Network session key:  30374714353037353C001A006C376114  Application key: 0C375014000000000C37501409501F50 Uacrora RY2: 859525000
WrHbopmawws ob yorpoiictse WMHbopMaLwms o ceTi MpoBepka NoKpeITMA
Monens yeTpoicTBa: Bera MBUS-1 CTaTYC NPUCOBAHMHERMA: He B cetn Ka4ecTso cirHana: UDDUI]
Bpema ycrpoiictsa (UTC): 13.09.2017 10:01:34
BEDCMF! noe VEGA MEUS-1 0.6 Device address: 00000000 Buomumeix BC: 0
H06HOBNTE NpowMEKY () MprcoeAMHUTLER K CETH (e Mposepka NokpeITHs

BeiBoA yCTpolicTEa

WARNIMG: FAST_TIME ENABLED
———————————— -Start join procedurg-—--—--—-—
StartTx on freq: 868,300

bDone

StartRx

rxTimeQut

StartRx

rxTimeQut

StartTx on freq: 868,500

bDone

StartRx

rxTimeQut

StartRx

rxTimeQut

StartTx on freq: 868,100

bDone

StartRx

rxTimeQut

StartRx

rxTimeQut

JOIN fail after 3 retries

———————————— -Go to storage mode-—--—-——-—
It's time to poll M-BUS meters 15052965860
But m-bus device type isn't configured, poll cancelled

Puc. 4.3. Bknagka «MHbopMaums».

HdaHHble ana ABP — oTo6paxaloTcs AaHHble, HeOOXOAMMbIE ANS pPerncTpaLmnm
ycTpomncTea B cetn LoRaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

Oanuble ana OTAA - OTOOpaXatoTCs AaHHble, HeobXOoAMMble ONsS perucTpaumm
ycTponcTsa B ceTn LORaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

YacToTHbIN NnaH (He oTo6parkaeTcst B pexmnme «[1poCcTom») — MoKasbiBaeT YaCTOTbl
JOIN-KkaHanoB m BTOPOro MNPMEMHOrO OKHA. 2TU 4aCTOTbl MOXHO M3MEHWUTb BO BKIaAKe
«HacTtpowkn LoRaWAN» npu BbiI6Ope YaCTOTHOTO MaHa.
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NHpopmaumna 06 yCcTponcTBe — KOHOUIypaToOp CUMUTbIBAET MHOOPMALIMIO O MOAENMU
YCTPOMCTBA, €ero MpoOLWMBKE W aBTOMATUYECKM KOPPEKTUPYET BpemMs YCTPOWCTBA Mpw
NOAKJIIOYEHUM K HEMY.

O6HOBUTL MPOLUMBKY — TMO3BOJMSET BbI6PATh Gall MPOWMBKM C XKECTKOrO AMCKa
KOMMblOTEPA M OCYLIECTBUTb €ro 3arpysky B YCTPOMCTBO. [lo 3aBeplUeHWM 3arpysku
YCTPOWCTBO OTKMOYUTCS OT KOHDUIypaTopa aBTOMATUYECKM. AKTYaNbHYIO BEPCUIO MPOLLIMBKMN
YCTPOWCTBa MOXHO CKavaTb C carTa iotvega.com.

O EHOBNEHHME NPOLKMEKK

Mepenaya NPOLWMEKH. . .

NHdopMauma o ceTu — nokasbiBaeT, MOAKMOYEHO M YCTponcTBO K ceT LoORaWAN un
ero agpec.

MpucoeanHUTLCA K CeTU — BbINOJHSET npucoeamnHeHmne Kk cetn LoRaWAN BbibpaHHbIM
paHee cnocob6om ABP mam OTAA. Ecam yCTpOMCTBO y)Xe MOOK/IOYEHO K CETU, NPOU3ONAET
nepenokItovYeHme.

MpoBepka NOKpbITUS (He OTOb6parkaeTcs B pexmme «[1poOCTOM») — MpU HaxaTuu,
ycTpomncTteo otnpasnset B LORaWAN ceTb cneumanbHbii CUrHaN, B OTBET Ha KOTOPbIM CETb
COOOLAaeT eMy KONIMYEeCTBO 6a30BbIX CTaHUWM, MNPUHABLWWX AAHHbIA CUTHANA W KA4YeCTBO
curHana. laHHas KHOMKa paboTaeT TONbKO KOraa yCTPOMCTBO NPUCOEANHEHO K CETU.

MpoEEpKE NOKPEITIA
KavecTeo cirHana: IlIII

Buammelx BC: 2

(=) Mposepra NoKpEITHA

BoiBOA ycTponcTtBa (He oOTobpakaeTcs B pexumme «[1poCTOMm») — MOHUTOPUHT
COCTOSIHUS YCTPOWCTBA, BCE COObITUS B PeaslbHOM BPEMEHM BbIBOAATCS Ha SKPaH.
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BK/AOKA «<HACTPOWKWM LORAWAN»

Bknagoka «Hactponkn LoRaWAN» no3BonsieT BbIMOAHUTb HACTPOWKY PasNYHbIX
napameTpoBs ceTh LoRa (puc. 4.4).

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

Puc. 4.4. Bknagka «Hactponkm LoORaWAND».

YacToTHbIM nnaH — no3sosnsgeT BbibpaTb RU-868, EU-868 wnn 3apatb r1pou3Bo/ibHbIV
YaCTOTHbIN MaH.

RU_868

MpoM3BONEHEIA

KoHBepTep M-BUS-1 nogaepxuBaeT cnefyolime YaCTOTHbIE MaHbI:

YacToOTHbIM 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
1 864.5 MultiSF 125 kHz
864.7 MultiSF 125 kHz
RU-868
864.9 MultiSF 125 kHz
RX2 869.05 SF12 125 kHz
[Mpoun3BoOAbHbIN 3aaéTCs BPYUHYIO

B yacToTHbIX NnaHax EU_868 n RU_868 no ymonyaHuo akTUBHbI TOMbKO 3 KaHana, Ha
KOTOpPbIX YCTPOWCTBO OTMPABASET 3anpoChl Ha npucoeanHeHne K ceTtu (Join-kaHanbl).
OcTanbHble KaHasbl, KOTOpble YCTPOMUCTBO AO/HKHO WMCMONb30BaTb MOryT 6bITb MepenaHbl
ceteBbiM LORaWAN cepBepom BO BpeMs NpoLeaypbl MPUCOeanHEHNS YCTPOMCTBA K CETMU.

Pesusna N2 04 ot 30.10.2017 T 17



M-BUS-1/PykoBOACTBO MO 3KCrlyaTaLmm

%) BE=2a

A B C O N WO T

Mpwn BbIGOpE B mone «4YacCTOTHbIM MnaH» 3HavyeHUs «[1pPOK3BOMbHLINY HEOH6XOANMO
BPYYHYIO NPOMNMCaTb YaCTOTbl, KOTOPblE YCTPONCTBO 6yAeT UCMNOb30BaTb. [ng 3TOro Hy>KHO
HaXXaTb KHOMKY «M3MeHUTb», MOSABUTCSH OKHO pPefaKTUPOBaHMUS 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 MNaH MO3BONSeT 3af4aTb 4O 16 KaHanoB, a TaKXe 4acToTy W
CKOPOCTb BTOPOIro NMPUEMHOTO OKHa.

MNMepBble TpM KaHana U BTOpPOE NPUEMHOE OKHO Heo6XoAuMO
HacTpouTb B oO6s3aTeNlbHOM TMopsaKe, WHaye MNpPOU3BOJIbHbIN
YaCTOTHbIN NNaH 6yaeT CYMTaTbCA MNYyCTbIM

Cnoco6 akTuBaummM B ceTu — BbIBOP crnocoba akTmeaumm ABP nnn OTAA.

Cnocob aKTHBALWAW B CETH:

AEBP

3anpawunBaTtbh NOATBEPXAEHNE — NMPU BbIGOPE OTMPABKM MakeTa C NOATBEPKAEHUEM,
YCTPOMCTBO OyAeT MNOBTOPSATb OTMPaBKy MakeTa AO Tex MNop, MNoka He noayuuT
NOATBEPXAEHME OT CepBepa, MO0 NOKa He 3aKOHUYUTCA «KONMYeCTBO NepenoBTOPOB NakeTa»

(cm. panee).
C noaTEEpH.OEHHMEM
Bez noaTEEpHAEHMA
ABTOMaTM4yeckoe ynpaBnieHue ckopocTbio (ADR) — paHHas onums akTUBMPYET B

YCTPOMCTBE aNropuUTM aBTOMATUYECKOrO YMpPaBAeHUS CKOPOCTbIO MNepefadn AaHHbIX CO
cTopoHbl ceTn LoRaWAN. Yem Bblille KayeCTBO MPUHMMAEMOroO CETbIO CUrHana, TeM Bbllle

3anpalKBaTh NoOATEEHAEHHE:
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CKOPOCTb 6y,£l,eT YCTaHaB/IMBaATbCA Ha yCTpOI;lCTBe. ,D,aHHyPO Oornuuio peKOMeEHAYETCA BKIKOYATb
TOJIbKO Ha CTaUMOHapPHO YCTaHOB/IEHHbIX yCTpOVICTBaX.

Bbikn |

OTKpbIBaTb NepBoe NPUEMHOE OKHO Yepes (He oTo6paXkaeTcs B pexunme «IpocTomy)
— 3a0a€T BpeMsl, yepe3 KOTOpOe YCTPOMCTBO OTKPOET MepBOe MPUEMHOE OKHO Mnocie
nepefayn o4vyepenHOro naketa. BTopoe npuémHoe OKHO Bceraa OTKpbiBaeTcs 4epes 1

ABTOMaETHYECKDE YNPAENEHWE CKOPOCTHHD!

CeKyHAy nocse nepeoro.

OTKPEIBETE NEPBOE NMPMEMHOE OKHO YEPES:

1 cexyHaa
2 CeKyHAakI
3 CeKyHAabI
4 cekyHAbI

5 cekyHa

7 cekyHA
8 CeKyHa
9 cekyHA
10 cexkyHA
11 cekyHAa
12 cexyHA
13 cekyHA
14 cekyHAa

15 cexyHAa

3apepxka 1 Ha noaTBepXAEHME NPUCOEAVNHEHMUS K CETU (HE OTOBPAXKAETCS B pPeXMMe
«[MpocTom») — 3a0a€T BpeMs, Yepes KOTOpOe YCTPOMCTBO OTKPOET NepBoe MPUEMHOE OKHO
ANS NonyvYeHus noaTBepXAeHus npucoeamHeHus Kk cet LoRaWAN. BTopoe okHO Bcerpa

OTKpbIBaeTCs yepes 1 cekyHy nocne nepBoro.

PeBunsma Ne 04 ot 30.10.2017
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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

KonnyecTtBO nepenoBTOPOB NakeTa (He oTobparkaeTcs B pexunme «[1pocTomn») — ecnu
byHKUMa  «3anpalmBaTb MOATBEPXAEHME»  OTKIIOYEHA, YCTPOWCTBO MNPOCTO OyAeT
OTNPaBAATb KaXAbl MakKeT CTOJIbKO pa3, CKOJMbKO YKa3aHO B [OaHHOW HacTpownke. Ecnu
«3anpalwmBaTb NOATBEPKAEHNEY BKIIKOYEHO, YCTPOWNCTBO OyAeT OTNPaBAATb MaKeTbl MOKa He
NONMyYUT MOATBEPXAEHME WAN MOKA He OTMPAaBWUT CTONbKO MAKETOB, CKOMbKO YKa3aHO B
[aHHOWM HaCTpOKKe.

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 nepepatumka (He oTobpaxaeTcsa B pexumme «[pocTtom») — perynmpyertcs
MOLLHOCTb MepefaTtymka YCTPOWCTBa Mpu OTrnpaBke nakeToB B ceTb LORaWAN. [aHHas
HaCTPOMKa MOXET ObITb M3MEHEHA CETbIO.
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2 dBm
5 dBm
& dBm

MoWHOCTE NepedaTyKa: 11 dBm
14 dBm
20 dBm

CkopocTb nepepaum (He oTobpaxkaeTcs B pexume «[pocTom») — perynmpyercs
CKOPOCTb MNepenayn, Ha KOTOpPOM YyCTPOMCTBO OyaeT nepenaBatbh NakeTbl B ceTb LORaWAN.
JaHHasg CKOPOCTb MOXET 6bITb M3MEHEHA CETbIO, eCN BKtoYeH anroput™m ADR.

DROSF12BW125
DR15F11BwW125
DR.2 SF10 BW125
S—
DR4 SF8 BW 125
DRS5 SF7BW 125

PeBun3nga N2 04 ot 30.10.2017 21



@ Beaa M-BUS-1/PykoBOACTBO MO 3KCrlyaTaLmm
u A B C O N0 1©OT

BKJTAOKA «BETA M-BUS-1»

Bknagka «Bera M-BUS-1» comepXWT HaCTPOMKW MOAKIOYEHHOrO YCTPOMCTBa (puc.
4.5).

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

Puc. 4.5. Bknagka «Bera M-BUS-1».

Tekylwee COCTOsSIHME — OTOOPAXKAET TEKYLLUME MapaMeTpPbl YCTPOMNCTBA — BHYTPEHHIOKO
TemMnepaTypy YCTPOWCTBA, 3apsa 6aTapemn 1 Knacc yCTPONCTBA.

HacTtpoinkmn M-BUS — no3BonsieT BbIMONHNTb HACTPOWKK nHTepdenca M-BUS, a Takxe
yKasaTb TUN U 33a4aTb afdpeca MOAKIOYEHHbBIX K KOHBeEpTepy npubopoB yyeTa. Aapeca
33[al0TCA TOJNIBKO B CiyyYae paboTbl KOHBEPTEPA B PEXMME CaMOCTOSATENIbHOrO Onpoca
npub6opoB y4yeTa. [1pn paboTe B NPO3pavyHOM pexume, 3agaHne aapecos He TpebyeTcs. [Mpu
onpoce MNOAK/MOYEHHbIX NpMbopoB yyeTa M-BUS-1 mcnonb3yeT BTOpUYHble agpeca. Kak
NPaBWIO BTOPUYHbI aapecC COBMALaeT C CEPUMNHBIM HOMEPOM NPMBOpPa YYeTa.

HacTponkn nepepaynm nokasaHUM — nMepuon nepefadn rnaketa C  TeKyLWUMM
nokasaHussMu (CMm. pasgen 5, naker 1).
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Bce nakeTbl nepefatotcs 1 NnpuHMMatoTcs koHBepTepom Ha LoRaWAN nopT 2. Nopsaok
cnenoBaHums 6amnT little endian.

KOHBEPTEP M-BUS-1 MNMEPEOAET MAKETbI CTEAYIOWKUX TUMOB

1. TlakeT C NoKasaHUAMM TEMOCYETUMKA, NepefaeTcs peryasapHo, 6o Nno 3anpocy

Pasmep B 6anTax  OnumcaHue nons Tun

1 6anT Twn nakeTta (ona naHHoro naketa = 1) uint8
1 6anT 3apsa 6aTapeu, % uint8
1 6ant 3Ha4yeHKs1 OCHOBHbIX HACTPOEK KOHBepTEepa (6MToOBOE Mose) uint8
4 6anTa CepuinHbIN HOMep Npubopa yyeTa uint32
4 6anTa Bpemsa cHATUS NnoKasaHn, nepeaaBaemMbix B JAHHOM MakeTe uint32

(unixtime UTC), no BHYTPEHHMM YacaM KOHBepTepa

4 6anTa KonnyectBo notpebneHHoOM TennoBom aHeprumn, Wh uint32
4 6anTa CyMMapHbIi 06beM TEMIOHOCUTENS, N1 uint32
4 6anTa Bpems HapaboTku, Y uint32
2 banTa Tekyllas TeMnepaTypa B noaatolem Tpy6onposoge °C*100 uintl6
2 6anTa Tekyllas TeMnepaTypa B o6paTHoM Tpy6onposoae °C*100 uintlé
2 6banTa Tekywmnm pacxog TennoHocutens, I/h uintl6

KoHBepTep coaepXuUT B cebe BCTPOEHHble 4YaCbl C KaNeHAApeM, BPeMs M OaTa Ha
KOTOPbIX 3a43a€TCS Mpu NPOM3BOACTBE, @ TAKXKE MPU KaXAOM KOHOUIYPUPOBaAHNM YCTPONCTBA
yepes nHtepdpenc USB. lNpu perynspHomM nepenaye naketa UCMoNb3yoTCa AaHHbIe, CHATbIE Ha
OAVKANLLMIA MOMEHT BPEMEHMW, KPATHbIM 3a4aHHOMY B HACTPOMKaX MHTepBany nepenayu:

¢ [Ina nHTepBana 1 yac: nepefatoTca NOKa3aHWs Ha Ha4Yano TeKYLLEero Yaca;

o [1ng nHTepBana 6 4acoB: nepepatoTcsa nokasaHus Ha 00:00, 06:00, 12:00, 18:00;
¢ [1ns nHTepBana 12 yacos: nepepatoTcs nokasanusa Ha 00:00, 12:00;

o [1ns nHTepBana 24 4yaca: nepepatotcs nokasaHusa Ha 00:00 TekyLmx CyTOK.

|_|pl/l nepegadye rnaketa MO 3arpocy WCrNoJib3YKOTCA OaHHblE, CHATbIE B MOMEHT
nonyvyeHmsa 3anpoca.

MakeT AaHHOrO TWUMa NepefaeTcs AAsS KaXAOro M3 MOAKIOYEHHbIX MPUOOPOB yyeTa
OTAENbHO. Hanpumep, ecnm K KOHBepTepy NOAKMOYEHO 5 NprU6OPOB yyeTa, NMpM OYepeaHOM
BbIXO[E Ha CBA3b byAeT nepenaHo 5 nakeTos.

PacwmdpoBka 6UTOBOrO NoAa «3HaYeHUSs OCHOBHbIX HACTPOEK»

BTl OnucanHve nond

0 6uT Tun aktmBaumm O - OTAA, 1 — ABP

16uTt 3anpoc noaTeepxaeHna naketos 0 — BbIK/tOYEH, 1 — BK/IOYEH
2,3 6uT Mepurog Bbixoa Ha CBA3b:
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|2==0|3==0| - 1 vac
|2==113==0| - 6 yacos
|2==0|3==1| - 12 yacos
|2==113==1| - 24 yaca

4 6UT TWUM BXOJa - OXPaHHbIN (AN AaHHOro yCcTponcTea = 1)
5 6ut TUM BXOZA - OXPaHHbIW (419 AaHHOTO yCTpOMCTBa = 1)
6 6UT pe3eps
7 6uT peseps

2. NakeT C NoKasaHMUsIMK CHeTYMKa rasa, nepenaeTcs perynspHo, TMO60 No 3anpocy
Tur nakera 2 3ape3epBupoBaH

3. [NakeT C AaHHbIMW OT BHELWIHEro YCTPOWCTBA, MONYYEHHbIMU MO UHTepdency M-BUS
(MpoO3payHbIN pexmm paboThbl)

Pa3mep B banTax OnucaHme nond

1 6ant Tun nakeTa, Ana JaHHOro nakeTa = 3

2 banTa O6Wwni pazmep NonyveHHbIX Yepes MHTepdenc JaHHbIX
1 6anT Pa3mep AaHHbIX B AAHHOM MaKeTe

1 6ant MopsakoBbIi HOMep nakeTa

1 6anT Bcero nakeToB

MaCcCuB JaHHble

TexHonorns nepefaynm OaHHbix LORa HaknaabiBaeT OrpaHUYeHUst Ha MaKCUMMasbHbIN
pa3mep MakeTa, B 3aBMCMMOCTU OT CKOPOCTW, Ha KOTOPOW MnepefaeTcs AaHHblM nakeT. B
CNyyae ecniv faHHble, MoJlyYeHHble Yepes3 BHELWHUN MHTepPEeNC, He MOryT 6biTb NepeaaHbl B
ONHOM TaKeTe, OHW pPas3bMBaOTCH Ha HECKONbKO TMaKeTOB, KOTOpble MepenatoTcs
nocneaoBaTesNbHO.

4. [lakeT C umHPoOpMauMen O BHEWHeM MUTaHUW, NepefaeTcs npu MOAKMOYEHUN U
OTKJIKOYEHUM BHELLUHENO NMUTaHMUS

Pasmep B 6anTax OnuncaHme nong

1 6anT Twun nakeTa, A9 JaHHOrO NMakeTa = 4

1 6anT 3apsn 6aTapeu, %

1 6anT 3HAYeHN OCHOBHbIX HACTPOEK (6UTOBOE Mone)

1 6anT CocTtosHne nutaHus (0 — oTkoYeHO, 1 - MOAKNOYEHO)

5. MakeT «TpeBoray», NnepefaéTcs Npu 3amMblKaHNUM OAHOMO M3 OXPaHHbIX BXOA0B

Pasmep B 6anTax OnwucanHune nons

1 6anTt Twn nakeTa (oNg 4aHHOro nakeTa = 5)

1 6anT 3apsn 6atapeu, %

1 6anT 3HayeHns OCHOBHbIX HACTPOEK KOHBEpPTEPaA (BUTOBOE Nnone)

1 6ant Homep Bxofaa, Ha KOTOPOM 3admKCUpOBaHa «Tperora» (1 nnm 2)
1 6anTt CocTtosHue Bxoaa 1 («0» - pa3soMKHYT, «1» - 3aMKHYT)

1 6anTt CocTosHue Bxoaa 2 («0» - pa3OMKHYT, «1» - 3aMKHYT)

24 PeBunsnga N2 04 ot 30.10.2017



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

A-B C O 5 1OT

6. lNakeT c nHpopmaumen o6 n3MeHeHUn CoCTosaHMS BbixogoB OUT_1 nan OUT_2

Pasmep B 6anTax

OnuncaHme nons

1 6anT Tuvn nakeTa (A5 AaHHOro nakeTa = 6)

1 6ant 3apsa 6atapeu, %

1 6anT 3HaYeHNsa OCHOBHbIX HACTPOEK KOHBeEPTEPaA (6LUTOBOE Norse)

1 6anT Homep BbIXOAa, Ha KOTOPOM 3aPNKCUPOBAHO M3MeHeHMe (1 nnu 2)
1 6anT CocTosHMe Bbixoaa («0» - BbIK/OYEH, «1» - BKIOYEH)
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KOHBEPTEP M-BUS-1 MPUHWMAET NAKETbI CITEAYIOWUX TUTMOB

1. KoppeKkTnpoBKa 4YaCOB peasibHOrO BpeMEHM

Pasmep B 6amTax OnuncaHme nong
1 6anTt Twun nakeTa, Ans AaHHOrO nakeTa = 1
4 6anTa Tekyuwee Bpems (unixtime UTC)

I'Ipvl noayvyeH1n nakeTa, KOHBEPTEP YCTaHOBUT CBOU BHYTPEHHWNE YaCbl N KaneHdapb B
COOTBETCTBUM C JaHHBIMU N3 MNaKeETa.

2. 3anpoc TeKyLMX NOKa3aHum

Pasmep B 6anTax OnuncaHume nong

1 6anT Twn nakeTa, 4Ns AaHHOrO NakeTa = 2

1 6anT Tun 3anpoca («0» - onpoCcKnTb BCe NOAKNOUYEHHbIE CYHETYMKM, «1» -
OMPOCUTb CYETUYMK MO CEPUNHOMY HOMEPY)

4 6anTa CepuinHbIN HOMEpP CYETUMKA

Mpn NonyyYeHUM AAHHOrO MakeTa, KOHBEPTEP COBEPLUMT BHeO4epenHOM OMnpocC BCeX
NOAK/IOYEHHbIX MPM60OPOB y4veTa (Tun 3anpoca=0) M noovepenHO MepefacT MakeTbl C
TEKYLMMM MOKa3aHUAMU AN KaXOOro M3 HUX, 1M60 OMNpPOCUT TOJNbKO OAMH Mpubop Mo
cepunHomy HomMmepy (Trn 3anpoca=1).

3. KomaHpaa BktOYEHUS BbIXO4a

Pasmep B 6anTax OnuncaHme nong

1 6anTt Twn nakeTa, Ang 4aHHOrO NakeTa = 3

1 6anT Homep Bbixoaa (1 - 2)

1 6anT Bpems B cekyHaax (1 - 255), Ha KOTOpOe HY>XXHO 3aMKHYTb Bbixof (0 —

3aMKHYTb HaBceraa)

4. PaboTa KOHBepTEpPA B MPO3PAYHOM pPeXUME

Pasmep B 6amTax OnuncaHme nons
1 6anT Tun nakeTa, 419 AaHHOro nakeTta = 4
MaccuB [aHHble

[Mpu nonyyeHnn gaHHoro naketa, M-BUS-1 nepepnact cogepxawimecs B HEM AaHHbIE B
nHtepdenc M-BUS (B 3aBucumocTn oT mopenu). B cnyvae, ecnm BHewHee yCTPOMCTBO,
NOAK/MOYEHHOE MO UHTepdency, OTBETUT B TeYeHue 3aJaHHOro B HacTpomkax M-BUS-1
TaMayTa, OTBeT 6yaeT nepenaH B ceTb LORaWAN B BMae OAHOrO MAM HECKONbKMX MaKeTOB
Tnna 3.

TexHonormnsa nepepavm OaHHbiX LORa HaknagbiBaeT OrpaHUYEeHUss Ha MaKCUMabHbIN
pa3mMep nakeTa B 3aBUCUMOCTUM OT CKOPOCTU, Ha KOTOPOM nepefaeTcs rnakeT. B cBa3n € aTuMm,
pasMep nakeTa, OTMPaBASIEMOro Ha YCTPOWMCTBO He [O/MKeH npesbiwaTs 51 6anTt. Ecnum
TpebyeTcqa OTNpaBUTb MNakeT 60/bllero pa3Mepa, BHELWHee MNPUIOXeEHNE LOMKHO
YAOCTOBEPUTLCS Y CETEBOrO CepBepa B TOM, YTO TeKyllas CKOPOCTb, Ha KOTOPOU paboTaeT
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yCTpOVICTBO, MO3BOJIAET OTMPAaBJIATb MaKETbI 60/bLIEro pa3mMmepa. B Tabnuue Huxe npumBeOEHbLI
MaKCMMaJlbHbIE pa3Mepbl NakKeTa A/1d Ppa3/1MyHbIX CKOpOCTel7I.

CKOpOCTb PakTop pacnpoCTpaHeHys MaKCMManbHbIM pasmMep nakeTa
DRO SF12 51 6ant

DR1 SF11 51 6ant

DR2 SF10 51 6ant

DR3 SFO 115 6anT

DR4 SF8 222 6anT

DR5 SF7 222 6anT

5. KomaHpa BbIK/1HOYEHUS BbIXOa

Pasmep B 6amTax OnuncaHume nong
1 6anT Tun nakeTa, ANg JaHHOro nakeTta =5
1 6anT Homep Bbixoaa (1 - 2)
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YctponctBa M-BUS-1 fOMKHbBI XpaHWTbCS B 3aBOACKOW YMNaKOBKE B OTariMBaEMbIX
nomelleHmax npu Temnepatype ot +5°C go +40°C 1 OTHOCUTENBHOM BNAXHOCTU He 6onee

85%.

TpaHCNOPTMPOBaHME YCTPOWCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB
Ha Ntobble paccToaHua npum Temnepatype ot -40°C go +85°C.
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7 KOMIJIEKT NMOCTABKW

YcTtpomncTteo M-BUS-1 nocTtaBnsieTcs B cnenytowen KoOMnaekTaumm:

KoneepTep M-BUS-1 — 1 wr.
AHTeHHa LoRa — 1 wr.
BUHT 3x16 — 6 WwT.

MacnopTt — 1 wrT.
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[apPaHTUMHBIM CPOK Ha YCTPOMCTBO cocTasnseT 5 net co aHs npogaxu mnam 50 000
OTMNPAaBNEHHbIX YCTPOMCTBOM MaKeTOB, B 3aBMCUMOCTWM OT TOrO, YTO HAaCTYMUT PaHbLUE.

N3rotoBmuTenb 0653aH NPefoCTaBUTb YCAYrM MO PEMOHTY UM 3aMEHUTH BbllLellee 13
CTPOS YCTPOMCTBO B TeYeHMe 5 neT co AHS Mpoaaxu.

[MoTpebuTens 0643aH cobaoaaTb YCNOBUS U MPaBMaa TPAHCNOPTUPOBAHMS, XPaHEHMUS U
aKCnAyaTauum, ykasaHHble B JaHHOM PyKOBOACTBE NMOJb3OBaTENS.

FapaHTUMHble 0653aTeNbCTBA HE PACMPOCTPAHSIOTCS:
- Ha ycTpomncTBa, oTnpasusme 6onee 50 000 nakeTos;

- Ha YCTPOWCTBA C MEXaHNYECKMMU, DNEKTPUYECKUMU U/UN NHBIMU MOBPEXAEHNSIMN W
nedekTaMn, BO3HUKLLIMMKW TMPU HapyLIEHUW YCNOBWIM TPaAHCMOPTUPOBAHUS, XPaHEHUs W
aKCnNyaTaumm;

- Ha yCTpOI;ICTBa CO CcnejaMn peMOHTa BHE CEPBNCHOIO LEHTPa U3rOTOBUTEA,

- Ha YCTPOWCTBA CO CnefamMu OKUCIEHUS WM OPYrMX MNpU3HAKOB MNonagaHus
XWUAKOCTEM B KOPMNYC 1N3aenms.

MpY BO3HMKHOBEHUM rapaHTUIMHOIO Clyyast, cneflyeT o6paTUTbCS B CEPBUCHbIN LIEHTP
no agpecy:

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

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