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@ Beaa M-BUS-1/ PykoBOACTBO MO 3KCMyaTaLmm
u A°B C O N WO T

HacTosuwee pyKOBOACTBO pPacCnpOCTPaHAETCs Ha YCTPOMCTBO CYUTbIBAHUA MOKa3aHUM
M-BUS-1 (manee — ycTpoMcTBO, KoOHBepTep) npomusoactea OOO «Bera-A6conor» U
onpepenseT NOpPsSAOK YCTaHOBKM M MOAK/IOYEHNS, @ TaKXKE COAEPKUT KOMaHAbl YNPaBAEHNS U
onucaHne pyHKLMOHaNa.

PYKOBOACTBO MpefHa3HaYeHO A/ OOYYEHHbIX UL, O3HAKOMJIEHHbIX C MpaBUIaMm
BbIMOJIHEHUSI MOHTaXHbIX PaboT B O6JIACTU PA3/IMYHOTO INEKTPOHHOIO N INEKTPUYECKOTO
o6opyAOBaHUS.

3anpeLueHo Ucnosb3oBaHMe Npubopa Npu N6bIX HEUCNPaBHOCTAX
B cnyyae BO3HMKHOBEHUSI HEUCNPABHOCTUM HEO6XOAMMO CBSi3aTbCA C
TeXHUYECKOW NOoAAEPKKOWN NponsBoauTens

B uenax npeagoTBpallleHNa BO3MOXHbIX TPaBM n/ VN NONOMKM O60py,D,OBaHI/|FI nepen
HaCTpOVIKOVI n 3KCFI)'IyaTaLI,l/IeVI HaCTOATEJIbHO peKkoMeHaAyeTCA MN3Yy4YUTb pa3nen
«PekomeHaaumnm no 6e30nacHoOM aKcnayaTaLmnm».

OOO «Bera-A6contoT» coxpaHdeT 3a Ccobon npaBo 6e3 npeaBapUTENIbHOIo
yBEAOMJIEHWNS BHOCUTb B PYKOBOACTBO M3MEHEHMS, CBSI3aHHbIE C Yay4dlleHnemM o060pyaA0BaHMUS
N NPOrPaMMHOro obecneyvyeHus, a Takxe 4ns yCTpaHeHMS ONneYaToK U HETOYHOCTEN.
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M-BUS-1/ PykoBOACTBO MO aKCMyaTaLmm r’oq Beea

HA3HAYEHME YCTPOWCTBA

KonBepTep M-BUS-1 npenHasHayeH 419 CYNTbIBaHMS MOKA3aHMM C YyCTPOMNCTB, MMEKOLLNX
nHTepdenc M-BUS, ¢ nocnenyowmm HakonaeHneM 1 nepepavyen 3Tom nHGopmaumm B CeTb
LoRaWAN®. KoHBepTep M-BUS-1 nmeeT aBa ANCKPETHbIX BbIXOAA TUMA KOTKPbITbIA KOIIEKTOPY»
M MOXET MUCMONb30BaTbCA B KayecTBe YCTPOMCTBa yrnpassieHus. Kpome Toro, yCTpoOMCTBO
MMeeT [Ba OXPaHHbIX BXOLA.

KoHBepTep M-BUS-1 MoXeT paboTaTh B peXXMMe NPO3PavyHOro paauomMoaemMa C NtoobiMu
npuoéopamu  y4yeTa KOMMYHAJIbHbIX PECYPCOB U MPOMbBIWIEHHOM O60pYyAOBaHUN C
nHTepdencom M-BUS, B pexunme yHUBEPCaNbHOro Ornpoca NoJib30BaTe/IbCKUMM KOMaHAaMU,
NMBO CaMOCTOATENbHO OMpPaLUMBaTh HEKOTOPbLIE MOAENN MPUOOPOB yYeTa, a UMEHHO:

TennocyeTumk «Tennoy4yeT-1»

Tennocyétumk «CT2 21 «BEPUJTJT»
Tennocyétumk «ELF-M Tennosogomep»
Tennocuétuumk «Landis Gyr T230»
Tennocuyétumk «Sharky 775»

Tennocyétymk «Pulsar»

Tennocuétumk «Calec ST II»

Tennocuétumk «Calec ST II_2»

TennocyéTtumk «Sensonic II»
TennoBblumcantTenb «ZENNER_MULTIDATA_WR3»
Tennocuétyumk «lynbc CTK-15»
TennosblumcnuTenb SVM F2 (SVM F2 Calculator)
Tennocuétumk KapaTt-Komnakt 2-223
Tennocyétuumk Tennoyyér-1M

Tennocyétymk CTK MAPC NEO

DNeMeHTOM NUTaHWs 4S9 KOHBEpPTEPa CNYXXUT BCTPOEeHHas 6aTapes émkocTbio 6400
MAUY. Takke KOHBepPTEP MOXET paboTaTb OT BHELWHEro UCTOYHMKA MUTAHUS C HaNPSHKEHUEM
10...36 B.

KonnyectBo 0gHOBPEMEHHO MOAK/IOHYAEMbIX K KOHBEPTOPY NPUOGOPOB YUéETa, He 6oee
necaTn.

HauvHas ¢ npowwuBkn Bepcumu 2.0 m Bbiwe, M-BUS-1 noppepxuBaer
OQHOBPEMEHHOE MNOAK/IIYEHNEe NPUOOPOB Y4Yé€Ta pasHbIX Moaenen u
npoussoauTenen

AJITOPUTM PABOTDI

Bera M-BUS-1 paboTaeT B C/ieflyiOLLMX PEXMMAaX:

«Cknag» — 3TO PEeXUM, NpefHasHaAYeHHbIM AN XPaHEHWs U TPaHCMOPTUPOBKM. B
IAHHOM peXmnme yCTPOMCTBO HE OCYLLECTBAAET PeryaspHyto nepenady AaHHbIX B CETb.
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@ Beaa M-BUS-1/ PykoBOACTBO MO 3KCMyaTaLmm
\—J A°B C O N WO T

«AKTUBHbBIN» - paboUn PEXNUM YCTPOMNCTBA.
[Nepen HavyanoM UCMOJIb30BAHUSI KOHBEPTEP HEOOXOAMMO BbIBECTU N3 pexmnma «Cknany».

YctpomncTteo Bera M-BUS-1 nonnepxmnBaeT ABa cnocoba akTuBauum B cetu LoRaWAN®
— ABP 1 OTAA. Bbi6paTb OAMH 13 CMOCOHOB MOYKHO C MOMOLLbIO NpunoxeHms «Vega LoRaWAN
Configurator» (cM. «PyKOBOACTBO NMOMb30OBaTENSA» HA MPOrpammy).

Cnoco6 ABP. lNocne nogaum nuTaHusg yCTPONCTBO Cpa3dy Ha4yMHAET paboTaTh B pexmme
KAKTUBHbIN>.

Cnoco6 OTAA. Tlocne nopayv nNuUTaHUa YCTPOMUCTBO OCYLLECTBUT TPWU MOMbITKM
NPUCOEOVHEHMS K CETU B 3aJaHHOM MPU HACTPOMKEe YaCTOTHOM Amana3oHe. [pu nonyvyeHum
noaTBep)xaeHns aktmeaumm B cetm LoRaWAN®, ycTpoMncTBO nopacT cuUrHan MHAMKATOPOM
(cBeyeHMe B TeveHue 5 cekyH) M NepenneT B PEXXUM KAKTUBHDBIN». ECIM BCE MOMbITKM OKaXXyTCs
HeyAa4YHbIMK, MOAEM MNPOLAOMKUT HAKOMIEHME [OaHHbIX WU OyAeT OCYLEeCTBAATb MOMbITKM
npUcoeanHeHns K CeTM pa3 B 6 4YacoB.

[MepeBeCTn YCTPOWMCTBO M3 «AKTUBHOIO» pexmma oO6paTHO B pexum «Cknag» He
OTK/tOYasa NUTaHWe (baTaperHoe UM BHELLHEE), MOXHO NpU MOMOLM AJNTENbHOIO HaXkaTus
Ha KHOMKY 3anycka (bonee 5 cekyHa).

[MoKa3aHMs CYMTBIBAIOTCS C NpMbOpa y4eTa C HaCTpanBaeMbIM MEPUOLOM OT 5 MUHYT IO
24 4yacoB. CYMTaHHbIE MOKAa3aHUA COXPAHAOTCS B MaMaTb YCTPOMCTBa M MepenatoTcs npu
ovyepeanHOM ceaHce cBs3M C ceTbio LoRaWAN®.

[Mpn aTOM popmmpoBaHme nakeTa 6ypeT ocyuwiecTenatTbcs B 00.00 no BHYTpPEHHUM
4YacaM yCTPOMCTBA, €CM 3afaH Nepmog cb6opa AaHHbIx 24 yaca, B 00.00 n B 12.00, ecnn nepuos
12 yacoB v Tak panee.

[Mepuon nepenayvm LaHHbIX MOXET HacTpamBaTbCsa OT 5 MUHYT fo 24 yacos. [Nepenaya
OAHHbIX OCYLLECTBASETCS B C/Iy4aMHbI MOMEHT BPEMEHW BHYTPU BbIbpaHHOrO nepuoaa. Npu
oyepenHOM BbIXOAE Ha CBS3b YCTPOMCTBO HaYMHAET OTNPaB/ATb HAKOMJIEHHble MakKeTbl C
NOKa3aHUAMMK, OT CaMOro PpaHHEro K CaMOMy MO34HEMY.

Ecnm napameTp «3anpalumBaTb MOATBEPXAEHMEY» BK/OYEH, TO YCTPOWCTBO 6yaeT
OTMNPaBAATb CNedylOWNN MakeT TONbKO MNOche MOAYYEeHUS MOATBEPXKAEHMS O [JOCTaBKe
npeabliayuiero. Ecam Takoe NoATBep)KAEHNE He MOJMyYEeHO MOC/AE BbIMOMHEHUS YKA3aHHOMO B
HaCTPOMKax KOJMYECTBa MepPernoBTOPOB MAKETOB, YCTPOMCTBO 3aBepLUaeT CeaHC CBA3WU A0
crnepylollero no pacnmcaHuio. [pu 3TOM YCTPOWCTBO MPOAOJSIXKAET CO6MPaTh AaHHble
COrnacHo nepmoay c6opa AaHHbIX U 3anMCbiBaTh B NaMaTb. HenepegaHHbie BO BpeMs ceaHca
CBSI31 MaKeTbl OCTAOTCS B NaMATM YCTPOMCTBA 10 CNeAyIOLLEero ceaHca CBA3u.

Mpu  BbIKJIIOYEHHOM MapaMeTpe «3anpalmBaTb MOATBEPXKAEHMEY, YCTPOMCTBO
OTNpaBNseT B CEeTb BCE HAKOMJIEHHblE MaKeTbl MO MOPSAKY C CaMOro paHHero A0 CaMoro
nocneaHero. NMpoBepku 4OCTaBKN NMAaKETOB B TAKOM pexmnme HeT. [locne ceaHca CBA3M B MaMATH
YCTPOWCTBA He OCTaeTCs HenepeaaHHbIX MaKeToB.
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A-B C O 5 1OT

Bpems BHYTpeHHWX 4YacCOB YCTaHaB/IMBAETCS aBTOMATUYECKM MPU MNOAKIIOYEHUN K
yCcTpomncTBy Yepes USB, a Takxxe MOXeT 6bITb CKOPPEKTUPOBAHO Yepe3 ceTb LoORaWAN®,

OYHKUMOHAN

KoHBepTep M-BUS-1 MoXeT 6bITb YCTPOMCTBOM Knacca A mnm knacca C (no
knaccuoukaumm LoRaWAN®) n obecneumBaeT cnepytowmii GyHKLMOHAN:

® aBTOMAaTMYecKas CMeHa knacca ¢ A Ha C npu NOAKIIOYEHNN BHELLHETO MUTaHMS
® nopaepxka ADR (Adaptive Data Rate)

® noaaepykka OTNPaBKM NaKeTOB C NMOATBEPXKAEHNEM (HAaCTpamBaeTCs)

® BHeo4epeaHOM BbIXOL Ha CBS3b NPU CpabaTbiBaHUM OXPaHHbIX BXOA40B

® K3MepeHMe TeMnepaTypbl MOCPEACTBOM BCTPOEHHOIO TepMoJaTymKa

® M3MepeHMe 3apsaa BCTPOEHHOM 6aTapeun B %

MAPKUPOBKA
MapKnMpoBKa YCTPOMCTBa BbIMOJIHEHA B BUAE HAKIEMBAEMOM ISTUKETKU, KOTOpas
COLEPKUT:
@ HawmmeHoBaHWe nspenus;
© DevEUI;
© Mecdy v rof Bbinycka usaenus.

DTMKETKa pacrnonaraeTcs B TpeX MecTax - Ha Kopnyce yCTPOWCTBa, B MacropTe M Ha
YMaKOBOYHOM KOPOBKE.

Kpome TOro, Ha ynakOBOYHOW KOPOOKEe pacnosiaraetcs AOMOJIHUTENIbHAs 3TUKETKA,
cofepkalias:

@ VIHpopmauunto O BEPCUKM BCTPOEHHOIO MPOrpaMMHOro obecrneyeHus;

@ QR-kopg, B koTOpOM conepxatcs DevEUI n gpyrme kntoum akTvBaumm yCTPOMCTBA.
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5 BE2a

A°B C O N WO T

XAPAKTEPUCTUKWN YCTPOMNCTBA

M-BUS-1/ PykoBOACTBO MO aKCMyaTaumm

OCHOBHbIE

NuTepdenc M-BUS

1

KonunyecTtBo nogknovaembix M-BUS ycTponcTs He 6onee 10

Bxonpbl oxpaHHble 2

BbIXxo4bl TMNa «OTKPbLITbIN KOJIIEKTOP» 2

USB-nopt mini-USB, type B

dunana3oH pabounx TemnepaTyp -40..4+85 °C
LORAWAN®

Knacc ycTtponcTtesa LoRaWAN® Awnnn C

KonunuectBo kaHanos LoRa 16

YacTOTHbIE NNaHbI, nogaep>xaHHble Mo
YMOJTHaHNIO
YacToOTHbIE NNaHbI, AOCTYnMNHblE NO/J, 3aKa3

Cnoco6 akTnBauum B cetnt LORaWAN®

[Mepunon BbIxo4a Ha CBSA3b

[Nepunon HaKOMIEeHMs OaHHbIX

O6beM NamMATH AN HAKOMJIEHUS MaKeTOB
AHTEHHbIV pa3beéM

YyBCTBUTENBHOCTb

[anbHOCTb PagnoCBa3M B MIOTHOM FOPOACKOMN
3acTpouke

[anbHOCTb PagMoOCBA3M B CEIbCKOM MECTHOCTM

MoulHOoCTb NepegaTymKa No YMOMYaHMIO

MATAHUE

Tun 6aTtapen NMTaHus

RUB68, EU868, KZ865, npon3BO/bHbIN
(Ha ocHoBe EU868)

IN865, AS923, AU915, KR920, US915

ABP nnn OTAA

5,15, 30 muHyT, 1, 6, 12 nin 24 yaca
5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
100 nakeToB

SMA

-138 dBm

[0 5 KM

00 15 km
25 MBT (HacTpawnBaeTcs)

6400 mAh 3.6V

HanpshkeHne BHeWHero nmTaHms 10..36 B
PacyeTHOe KONMYeCTBO OTMPABJIEHHbIX 15000
YCTPOMCTBOM MaKeTOB NPY HAaCTPOMKax Mo
YMOJTHaHUIO
KOPTYC
Pa3smepbl kopnyca 93 x 78 x 66 MM
CTeneHb 3aWMTbl KOpyca P65
KpenneHne CTSXXKaMm K onope, Ha DIN-peiky,
HaCTeHHoe
YIAKOBKA
FabapuThbl 140 x 80 x 85 mm
Bec 0,271 kr
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M-BUS-1/ PykoBOACTBO MO aKCMyaTaLmm

HACTPOWKWN MO YMOJTYAHUIO

NMAPAMETP

YacTOTHbIN NNaH

Cnoco6 akTmMBaL MM B CETU
ABTOMATMYECKOE YrpaBieHne CKOPOCTbIO
3anpawuBaTbh NOATBEPXKAEHNE

3anepykKa OTKPbITUS MEPBOro NPUEMHOro
okHa (Rx 1 delay)

3aZep)xKa Ha NOATBEPXAEHME
npucoenuHenmns k cetu (Join accept delay)

KonnyecTBO NepenoBTOPOB OTMPaBKMU
CkopocTb

MolwHOCTbL NepenaTymka

[Nlepuopn nepenayum 4aHHbIX

Mepnopn c6opa AaHHbIX

YacoBom nosc

()]
)

3HAYEHUE

RUB68
OTAA
BK/IIOYEHO
BbIKJIIOYEHO
1 cekyHna

5 cekyHpa

1

DRO

14 nbm

24 vaca

24 vaca
UTC +00:00

BEa2a

A-B C O 5 1OT

[ns usmeHeHua HaCTpoeK YCTPOMCTBA HEOOXOAMMO NOAKMOUYUTHLCSH K HEMY C MOMOLLbIO
nporpammbl «Vega LoRaWAN Configurator». Bbol MmOxeTe ckayaTb €€ Ha camTe B paspene

«MporpaMmHoe  obecrnedyeHmne,

TaM  Xe

HaxXxognTCd pPYKOBOACTBO

KOHOUTYypaTOPOM. [lepenTu Ha CTpaHuLLY NPOrpammbl.
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https://iotvega.com/soft/config

> Beaa M-BUS-1/ PykoBOACTBO MO aKCMyaTaumm

BHEWHWN BUA YCTPOWUCTBA

YctponctBo Bera M-BUS-1 npenctaBneHO B 4YEpHOM MIACTUKOBOM  KOpRyce,
CKPYYeHHOM Ha wypynbl C¢ Kpennenmem nofn DIN-penky. Kopnyc ycTpomcTBa OCHalleH
repMOBBOAOM Tunopasmepa M12. BHyTpy repmoBBOAa YCTaHOBAEH  YMJIOTHUTEND,
obecneynBaoWmMin CObN0AEHME 3a9BNEHHOM CTENEHM 3aLMTbl KOpMNyca yCTPONCTRA.

=

|
|
|

1 - wypynbl @ 3 MM X 16 MM, KpecTOBble 0
2 — DIN-perka C MOHTaXHbIMWU OTBEPCTUSMU @ 3 MM

3 — BXO/[, BHELLUHEN aHTEHHbI

4 — repMoOBBOJ, TUNMopasmepa M12 ansg yCTaHOBKM Kabensa Kpyrioro cevyeHns @ 5-6 mm

BHyTpeHHee cTpoeHue repmoBBOAa

raiika-gpukcaTop kabenbHoro BBoga
PE3VHOBOE YNIOTHUTESNbHOE KOSbLIO
Kopnyc kabenbHoro BBoAa
Pe3VHOBLIN YNNOTHUTENDL Kabens
(DUKCUPYIOLLMIA 3aXUM
3aXUMHas ravka

10 T PeBusna Ne 20 ot 23.06.2022



M-BUS-1/ PykoBOACTBO MO aKCMyaTaLmm
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Bce anemeHTh yrnpaBieHna n MHOAMKauMnM, a TakKXe KOHTaKTbl 014 MNOAKJTKOYEHUSA

NPOBOAOB PAaCMNOJIOXEHbI BHYTPW KOpPryca Ha nnaTe.
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5 — pa3beM 419 NnoaKIto4YeHns
BHELLHEN aHTEHHbI

6 — KHOMKa 3anycka

7 — CBETOAMOOHbIV MHOMKATOP
8 — KOHTAKTHbIE KJIEMMb

9 — USB-nopT

10 — pa3beM 4ns NOAKYEHUS
6aTapen NUTaHus
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KoHBepTep nMeeT 10 KOHTAKTOB, MOAPOBHOE OMNMMCaHMeE KOTOPbIX MPUBEAEHO B TabamLe:

KoHTakT O603HayeHue Ha nnaTe Onucanune

1 OouT_2 BbIxo4 TUMa «OTKPbITbIN KONNEKTOP» 2
2 OuT_1 BbIxo TMna «OTKPbITbIN KOMNEKTOp» 1
3 +VPWR [MnTaHue +

4 1 [MnTaHue -

5 MBUS- M-BUS -

6 MBUS+ M-BUS +

7 COUNT_?2 OxpaHHbIN BXon, 2

8 1 3emns

9 COUNT_1 OxpaHHbIn Bxog 1

10 1 3emng

[na noaxnoyeHns oxpaHHbix BxogoB COUNT_1 1 COUNT_2 ncnonb3yrotcs kKnemmbl L
81n10.

OXpaHHbIe BXO4bl MO3BONAIOT NMNOAKMOHYATbL Lernn Co cnegyroumMmn TUunaMm 3amMblKatoLWmx
KOHTAKTOB:

© TepKOH;
® MexaHuyeckas KHOMKa;
© «OTKPbITbIA KONNEKTOPY.

ﬂpm MNOAKNOHYEHUN OXPaHHOIo BXo4a yCTpOVICTBO cneauT 3a ero 3amMmblikaHmem. B Clliy4ae
Cpa6aTbIBaHMﬂ OXpPaHHOIo BXxoda yCTpOIZCTBO OoTnpaBndeT B CE€Tb BHEOYEepeaHOE coobuleHmne ¢
CUrHanoM TpeBOTIn.

12 T PeBn3nga N2 20 ot 23.06.2022



M-BUS-1/ PykoBOACTBO MO aKCMyaTaLmm @ Beea
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Jns noaktoYeHns BHELWHeEro npruoéopa y4éTta MCnob3yoTcs KOHTakTbl MBUS+ 1 MBUS-.

B uenax yBenmyeHms cpoka cnyxbbl baTapen pusmyecknm ypoBeHb nHtepdemnca M-BUS
BKtOYaeTCa B paboTy (MoJaéTcs nuTatoulee HanpshkeHme Ha Bbixoabl MBUS+, MBUS-)
HEenoCpeACTBEHHO Mepes OnNpocoM Mnpubopa y4yéTa C MNPOrpaMMMpyemMon 3aL4ePXKKOM
(BeNMYMHA 3a4epPXKKM 3aBUCUT OT TMMNa NOAKIOYEHHOrO NpmMbopa y4Y€Ta). 3aaep)kka BBOAUTCS
019 TOro, 4tobbl NpubOop y4vé€Ta ycrnen NpoOUNHULMANM3NPOBaTb COOBCTBEHHbIN UMHTEPdENC U
NOArOTOBUTLCSH K MPMEMY [aHHbIX OT KOHBepTepa. [1o 3aBepleHnn ornpoca GU3NYeCKUn
ypoBeHb M-BUS oTkntovaeTcs.

Mpn paboTe KoHBepTepa B knacce C, dumsmyeckmn ypoBeHb MHTepdenca M-BUS
BKJIIOYEH B PABOTY MOCTOSIHHO U HE BbIK/IKOYAETCS MOC/E 3aBEPLUEHNSI ONPOCa.

Boixoabl OUT_1 n OUT_2 paboTatoT NO NPUHUMMY «OTKPbITbIA KOMJIEKTOP» U MOTYT
MCMNOJIb30BaTbCA /11 YMPABNEHUS BHELWHUMU YCTPOMCTBAMU, TaKUMWU KaK SNEeKTpUYecKmne
KpaHbl, OCBelleHMe, CUpeHa U Tak Janee. Harpy3ouHasd CNOCO6HOCTb KaXXAOro BbIXOA4A
cocTaBnsieT He 6onee 200 MA.

JonycTtumas Harpyska Ha Kaxabin undposoi Bbixog 200 MA

[ns yBennyeHmns Harpy3sKkm Ha BbIXOAbl yCTPOMCTBA, HEOOXOAMMO UCMONb30BaTh BHELLHEE
pene. Cxema NogkIto4YeHns pene npuBeLeHa HNXe.

+(12...30)B
.

JAN

Ouop Ha npAaMmoid Tor 1A U
obparHoe HanpaxeHue He meHee 50B

PeBn3nga N2 20 ot 23.06.2022 13



MHONKALWNA YCTPOWUCTBA
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M-BUS-1/ PykoBOACTBO MO aKCMyaTaumm

YCTpONCTBO MMeeT OAUH CBETOANOLHbBIN MHAMKATOP KPACHOTO LIBETA, PACMONIOXEHHbIN
Ha nnaTte. MHOVKauMa WMCMonb3yeTcs TONMbKO Ha 3Tane akTuBauuu YCTPOMCTBA B CETU
LoRaWAN® 1 npmn cMeHe pexxnMoB paboTbl.

PacnonoxxeHue
CBETOANOOHOIro
MHAMKaTOpa

Ha nnaTte

CUTHANT NHONKATOPA
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KopoTkue BChbILLKK

OnHa aavHHag
BCMbIWKa B TedyeHne 5 ¢

Tpw BCnbiwkn no 1l c

3HAYEHUE

NaeT npouecc NpucoeanHeHus K ceTn

YCTPOWCTBO YCMELHO NPUCOEANHEHO
K CETU MU B aKTUBHOM pEXUME

[NonbITKa npmncoeamHeHus
OKOH4YUM1aCb Hey,u,aqeﬁ nnn nepexon B
pexum «Cknag»

B Cllyvae HeyCI'IeLIJHOﬁ nonbiITKN MNMpUcoeguHeHnsa K CeTu yCTpOﬁCTBO
npoaAO/DKUT HaKoMJ1IeHUne OaHHbIX U 6y,u,eT OCyLLeCTB/NIATb NMOMbITKU
npncoeamnHeEHUA K CeTun pa3 B 6 vacos

PeBn3nga N2 20 ot 23.06.2022




M-BUS-1/ PykoBOACTBO MO aKCMyaTaLmm @ Beea
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PEKOMEHAOAUWMW MO MOHTAXY

Ina obecnevyeHns yCTOMYMBOM PafMOCBSa3M Mexay 6a30BOM CTaHUMEN U OKOHEYHbIM
YCTPONCTBOM PEKOMEHAYETCS U3beraTb yCTaHOBKM O6OPYLOBaHNS B MECTa, MPeACTaBASOWNE
cobon HenpeofoNMMble Nperpagbl AN  MNPOXOXAEHUS  pPaguMoOCUrHana, Takme Kak:
apPMWPOBaHHbIE NEPEKPLITUS U CTEHbI, NOABaJIbHble NMOMELLEHUS, NOA3EMHbIE COOPYXEHNS U
KONOALbI, CTaJIbHble KOpoba U T. 4.

Mpn pa3BopayMBaHMM CETU, BKIIOYalOWEN B Cebs 60MbLIOE KOMNYECTBO OKOHEYHbIX
YCTPOMCTB, HEO6XOAMMbBIM 3TArNOM SBASETCS BbIMOSHEHWE PABOT MO PaANONIAHNPOBAHWNIO C
NpoBeAEHNEM HAaTYPHbIX SKCMEPUMEHTOB.

[Mpwn onpeneneHnmn Mecta MOHTaXa YCTPOMCTBA PEKOMEHAYETCS KpenuTb YCTPOWCTBA
Ha BepTUKaJibHble MOBEPXHOCTM Ha YPOBHe He Bbilwe 1,5 meTpoB. [Ing oCyLeCcTBIeHNS MOHTaxXxa
PEKOMEHAYETCS MUCMONb30BaTbh ABOMHOE KpernneHune, npeacTtasnsoLlee co6om KOMOMHALMIO
DIN-penkn n cTaxex.

YCTpPOMNCTBO HEOHXOAMMO YCTaHaBAMBaTh He 6amxe 20 cM OT paboyero mecTta U MecT
MOCTOAHHOrO NPe6bIiBaHUS NOAEN.

YCTPOMCTBO YYBCTBUTE/IbHO K CTaTUYECKOMY d/1eKTpuyecTsy!
Cob6nopanTte npaBuia aHTUCTaTUYECKOW 3aliMTbl BO BpeMs Nto6bix
‘ MaHMNYNSALUUA C NevYaTHOM naaTou BO u3beXaHMe NOoBpeXAeHus
‘z \ yCTpPOMCTBa. 3anpelieHO npuKacaTbC K NIO6bIM 3NeKTPUYECKUM

KOMMOHEHTaM nnaThbl 6e3 aHTMUCTaTUYECKUX Mmep
NPenoCTOPOXXHOCTM.

[na ocyllecTBNEHNSs MOHTa)ka NOHAA06bMUTCA:

® OTBepTKa KpecToBas O,-
® HOX AJ19 3a4MCTKM NPOBOAJ;

© HOYTOYK.
[MowaroBbit MOHTaX BbIMSANT CNeayowmmM 06pa3oMm:

1. HacTtpowka BCex yCTPOMNCTB U NOAKIIOYEHNE NX B OOLLYIO CeTb (CM. PyKOBOACTBO MO
Pa3BOPaAYMBAHUIO CETWN) — KaK MPaBUIO BbINOSIHAETCS B oduce.

2. OnpepeneHune yaadHbix MeCcT 419 MOHTaXka Ha O6beKTE C MOMOLLbIO TecTepa CeTU.

ObecToumBaHME NOAKIKOYAEMOro 060pyAOBaHMS, MPUOOPOB yyeTa U1 Mnp.

4. Pa3melleHne npoBOAOB B repmMoBBofe. Heo6XxoOAMMO MOMHUTb, YTO MPOBOJAA
LOJDKHBI ObITb OO6bEANHEHDI B €ANHbIN Kabeslb KPYTI0ro Ce4eHms AnameTpom 5-6 mm.

W

PeBn3nga N2 20 ot 23.06.2022 15



@ Beaa M-BUS-1/ PykoBOACTBO MO 3KCMyaTaLmm
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BHyTpu repmMoBBOAa YCTaHOBJIEH YMJIOTHUTENb, O6ecneynBalowmia
co6nioaeHne 3asBJeHHON CTeneHu 3awWwmTbl Kopnyca ycTpoucTea. Mpu
yAaneHun YIJIOTHUTENS, a TaKKe MpuM YyCTaHOBKe Kabensi apyroro
AMaMeTpa WIM CeYeHUS BO3MOXHO YXYALIeHWEe XapaKTepUCTUK
YCTPOICTBa BNIOTb A0 BbIXO4a U3 CTPOS BCAEACTBUE NoONagaHua Baaru
BHYTPb Koprnyca

5. TlopkntoyeHme BCex HEOOXOAMMBbIX MPOBOAOB B KneMmbl M-BUS-1.

6. KoHBepTep M-BUS-1 MOXeT NMUTaTbCs Kak OT BHELWHErO NCTOYHMKA MUTAHUS, TaK U
OT BCTPOEHHOW 6aTapen. Ona paboTbl OT BCTPOEHHOW 6GaTapeu HeobXxoaAMMO
NOAKJTIOYNTb Pa3beM BaTapemn K pasbeMy NMUTaHUa Ha naaTe. ng paboTbl OT BHELLIHErO
NCTOYHUKA MUTaHNS CRefyeT UCNONb30BaTb KOHTaKTbl +VPWR 1 1.

KoHTaKTbl ong [I:j %

]
: >
NOAKNIOYEHNS O =
BHELUHEro NUTaHus D || ) Pasbem ans
[ HVPWR ) NoAKNOYEeHUS
1 % 6aTapeu
0 e
) L
L] o
(6)
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0, @
”E' @ @ Kknis
= §
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7. Tlpy NepBOM NOLKMOYEHUU MUTaHUSA YCTPOUCTBO aBTOMAaTUYECKW MNEPexoLmT B
PEXUM «AKTUBHBLIM» U NPUCTYNaeT K perncTpaumm B cetn. Ho ecnm yCTponucTBO C
NOOK/IIOYEHHOM 6aTapeen UNM BHELWHUM MUTAaHMEM 6bl10 NepeBefeHO B PEXUM
«Cknag» oamTenbHbiM (6onee 5 cek) HaxaTMeM Ha KHOMKY 3amnyckKa, TO BKJOYEHUE
OCYLLECTB/ISETCSH HAXXATUEM Ha KHOMMKY.
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M-BUS-1/ PykoBOACTBO MO aKCMyaTaLmm @ Beea
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8. C nomoLblo HOYyTOYKa y6eaAnTbCs, UTO YCTPOMUCTBO YCMNELWHO NePefaeT AaHHbIE.

9. C6opka ycTpomncTaa.

10. MoHTax DIN-penkn mnnu apyrom AOCTYMHbLIM CNOCOO KpersieHns YyCTPOMCTBa Ha
obbekTe.

Mepen npucoeanHeHNEM YCTPOMNCTBA K CETU, y6eaUTeCh B TOM, YTO B CETb
BHECEHbI ero perucrtpauuoHHble paHHble — Device EUI, Application EUI n
Application Key ana OTAA, nu6o Device address, Application session key
n Network session key nna ABP

PABOTA KOHBEPTEPA B PEXMUME CAMOCTOATEJIbHOIO OMNMPOCA NMPNBOPOB YYETA

B pexume caMOCTOATENbHOrO Ornpoca KOHBEPTEP MEPUOLNYECKN MOCIe[OBaTE/IbHO
onpawmrBaeT NPMOOPbI MO MX BTOPUYHBLIM (secondary) agpecam. Aopeca v T1nbl ONpallyBaeMbIX
NPMOOPOB  3anuCbiBAlOTCS B KOHBepTEp C MoMoulbto nporpammbl «Vega LoRaWAN
Configurator».

Mpy onpoce NOAKIIKYEHHbIX MPMH60oPOB y4yeTa M-BUS-1 ncnonblyeT BTOpUYHbIE aapeca.
Kak npaBnno BTOPUYHbBIM agpec COBNAAAET C CEPUMHBIM HOMEPOM NPMBOpPa yyeTa.

B cnydyae ycnewHoro onpoca nepenaHHble NpuéOpOM AaHHbIE HAKAMNIMBAOTCS B MaMATU
KOHUrypaTopa n otnpasnstoTca B ceTb LORAWAN® B COOTBETCTBMM C NEPUOLOM Mepenaym
nokasaHun. lNepuon nepenaynm MOXHO 3adath B nporpamme «Vega LoRaWAN Configurator»
NP NOAKIOYEHNM K KOMIMbIOTEPY.

PABOTA KOHBEPTEPA B NMPO3PAYHOM PEXWME

Ona  BO3MOXHOCTW  UCMOJIb3OBAHMUS KOHBEPTEpPa COBMECTHO C  pPas3iMyHbIMU
nporpaMMHbIMK  KOMIJIEKCaMK  AMcneTvyepm3alinim I'Ipl/I60pOB yqéTa M MPOMbILNEHHOIO

PeBn3nga N2 20 ot 23.06.2022 T 17



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

A°B C O N WO T

060pyaAOBaHNSA B HeEro Ao6aB/ieHa BO3MOXHOCTb paboTbl B MPO3PAaYHOM pexunme. B 3Tom
pexmme KOHBepTep paboTaeT KaK MpOCTOM KaHan cBa3nM mexay cetbto LORaWAN® u
NOAKJIIOYEHHbIM BHELHUM Npu6opomM. M-BUS-1 moxeT nonyyaTb M3 LORaWAN® ceTu aaHHble
npefHa3sHa4YeHHble 15 BHELLIHEro YCTPOMUCTBA M 6e3 Kakom IMb6O 06paboTKM nepenaBaTb UX B
nHTepdenc M-BUS. Ecnm BHelwHee yCTPOMCTBO OTBEYAET Ha 3anpocC, KOHBepTep nepenaéT
NOJly4YeHHble JaHHble O6PATHO B CETb, TakXke 6e3 06paboTKM, B BUAE OLHOTO WU HECKOJIbKUX
MakeToB.

Takum 06pa3oM, B MPO3PaAYHOM peXmme KOHBepTep He GopmMupyeT 3anpoc U He
obpabaTbiBaeT OTBeT OT npubopa yuyé€ta. O643aHHOCTb CHOPMMPOBATL 3aMpocChl W
aHaNM3MPOBaTb OTBETHI MOJHOCTHIO JIOXKUTCS Ha BHELWIHEEe NMpuaoXeHue, paboTatollee ¢ M-
BUS-1 uepe3 cetb LORaWAN®.

Mpn paboTe B MNPO3pPavyHOM pPexmMe KOHBepTep [LO/MKEH MUTATbCS OT BHELLHEro
NCTOYHMKa NMTaHMS (paboTaTb Kak yCTPONCTBO knacca C).

PABOTA KOHBEPTEPA B PEXXUME YHUBEPCAJIbBHOTO OINMPOCA

[lna cokpalleHus o6béMa MnepenaBaemMblx Mo 3GUpYy AaHHbIX MOMb30OBaTENb MOXET
MCMONb30BaTb PEXWM  YHMBEPCANbHOrO onpoca. B gaHHOM  pexume KOHBepTep
CaMOCTOATENbHO OMpaLIMBaeT MPUOOPbI yYeTa 3adaHHbIMW MOb30BaTENleM KOMaHOaMU B
COOTBETCTBUM C HACTPANBAEMbIM PACMUCAHUEM. DTO CHMXKAET paanoTpaddUK 1 CyLLECTBEHHO
MOBbILIAET CKOPOCTb ONpoca Npuéopa y4éTa.

Mpn paboTe B pexmnme YHUBEPCANIbHOrO Onpoca KOHBEPTEP MOXET paboTaTb Kak npu
NUTaHMM OT GaTapen, Tak U OT BHELWIHEro UCTOYHMKA MUTaHUS (paboTaTb KaK YCTPOMCTBO
knacca C).

MO yMOMYaHMIO PEXMM YHMBEPCAIbHOTO ONpOCa OTK/IOYEH, aKTUBMPOBATb €ro MOXHO
c nomoulbto nporpammsl «Vega LoRaWAN Configurator» Ha Bknagke yctponcTeal.

AKTUBaLMA peXXUMa YHUBEPCa/lbHOro onpoca NPMBOAUT K 6J1I0KUPOBaHMUIO
CaMOCTOAITENIbHOro ONpoca NoAAepPXXMBaeMbIX NPU6OPOB yYéTa

[Mpyn aKTMBaUMK pexmma «YHUBEPCAJIbHbIA OMNPOC» KOHPUIrypaTop CKPbIBaeT MEHIO
pPaboTbl C MNOAAEP)KMBAEMbIMU MPUOOPaMM Y4€Ta M BbIBOOUT BMECTO HEro MeHK BBOAA
NONb30BaATENIbCKUX KOMAHL,.

Monb3oBaTeNb MOXET 3a4aBaTbh C MOMOLLbBIO KOHPUrypaTtopa 4o 10 komaHa onpoca (B
lWeCTHaAUaTEPUYHOM BMAE), @ TakKXkKe MNOCAeAOBaTENbHOCTb WX Mepenayn, WHTepBasibl
nepenayu, TammayTbl OxmaaHua oteeTa. OTBET NpMbopa YY4ETA MOMELLAETCS B K4EPHDIN ALLMK»
M nepenaétcs B 3omp B COOTBETCTBUN C NEPUOLOM Nepenadm LaHHbIX.

L OnucbiBaemblli GyHKUMOHaN nogepaH B nporpamme KoHdurypatop sepcmn 1.0.55 u sbiwwe.
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M-BUS-1/ PykoBOACTBO MO aKCMyaTaLmm
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Ong Toro 4to6bl NOAB30BATESNb MMEN BO3MOXHOCTb y6paTb M3 NMNakeTa JTnwHme gaHHble U
nepegaBatb TOJIBKO MOJIE3HbIE, oblNa BBEAEHa BO3MOXHOCTb 3arnpeuaTtb OTBET Ha KOMaHAy,

CH4B BblAENEHUNE MapaMeTpPa <<OTI'IpaBl/ITb OTBET».

3anpelleHne oTBeTa CAENaHO 415 MOBbILLEHMS CKOPOCTU ONPOCa M COKpaLleHns obbema
nepefaBaemMbix YCTPOMCTBOM AaHHbIX. [1pu paboTe ¢ M-BUS nonesHbie faHHble MOTYT NPUNTH
B OTBET Ha BTOPYIO-TPETbIO KOMaHAbl. [1epBble OfHa-ABE KOMaHAbl MOTyT OblTb KOMaHAaMM
MHULMANN3aLMK, Ha KOTOPYIO MPUXOAAT OTBETbI B BUAE KBUTAHLMUM MOLTBEPXKAEHUS.

[aHHble, NOonyyYeHHble B pPexXmMe YHMBEPCa/bHbIM OMPOC nepepatTca B popmaTte
aHaJIOrMYHO PEXMMY NPo3pavHoro paanokaHana — LoRaWAN® nopt 2, Tvn nakeTa 3 (CM. nakeT

2 pa3gena b).

[Mpumep.

Onpoc Tennocyétymka Sharky 775 ¢ NOMOLBIO pexmnma YHUBEPCAJIbHOro onpoca:

hil. vrdopraws | LoRa Hacrpoiiar Lorawian | 1Y Bera mBus-1

Texywee cocToAHKE

TemnepaTypa: 27°C
3apan baTapen: 0%
Knacc yoTpolicTEa: Knacc A

HacTpoiikin M-BUS

CropocTb: 2400
Bpema nporpesa, ceKyHAa: 5

v YHMEEPCANEHLIR orpoc

N2 KomaHaa

1 |10 40 45 35 14

2 |10 7B 45 ©

[=)
—
o

3

4

10

KoMaHab!

[ns onpoca npubopa y4éTa 3aaHbl ABE KOMaHAb!:

PeBn3nga N2 20 ot 23.06.2022

Asbie: | Russian ™

dp

Mepuog onpoca TaliMayT oTEeTa, MC OTNpaEWTE OTEET

1uac

1uac

50 -
420 =

0

OnpocMTE NOAKIKYEHHBIE NpMBopE!
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r’oﬁ Beaa M-BUS-1/ PykoBOACTBO MO aKCMyaTaumm

e 0x10 0Ox40 0x45 0x85 0x16 — kOMaHAa MHMUMaNM3aumMKM, Ha He€ Npnbop y4éTa
oTBeYaeT KBUTaHumen noareepxaeHns OxES;

e 0x10 Ox7B 0x45 0xCO 0x16 — komaHAa 3anpoca AaHHbIX, Ha Heé NpubOop y4YETa
OTBEYaeT NaKeTOM C MOKa3aHUAMM.

3agaHbl MHTEpPBasJbl nepenayvn — lvyacwu YCTaHOBJIEHa nepenada OTBETa TOJIbKO BTOpOVI
KOMaHbl.

[Mpu Takom KOHUrypaumm paboTa 6yaeT NPOUCXOANTb CNeAYOWMM O6Pa30OM: KaXKabIN
Yyac 6ynyT nepenaBaTbCs O4Ha 3a APYrom ABe KOMaHAbl. Ha cepBep no paauMokaHany éynet
nepenaH OTBET TOJIbKO Ha BTOPYIO KOMaHAY, TakMM 06pa3oM KBUTaHUMS MoATBep>kaeHns OxES
He OyAeT nepefaHa.

B norax koHouUrypaTopa 3Ta npoueaypa 6yneT BbIMSAETb CNeAYIOWMM O6Pa3OM:

Time to warm-up meters 1621907648
Send user m-bus command:
Received data: E5

Poll meter OK

Send user m-bus command:
Received data: 68 54 54 68 08 45 ...
Poll meter OK

3neck Received Data: E5 — KBUTaHUMS NOATBEPXKAEHNS Ha MEPBYIO KOMaHAY.

3neck Received Data: 68 54 54 68 ... — oTBeT npubopa y4éTa Nnone3HbIM1 AaHHbIMW Ha
BTOPYIO KOMaHAy. [NepenaH B 3dup OyaeT TOJIbKO 3TOT NakeT, KBuTaHuusa E5 6ynet
NPOUTHOPUPOBAHaA.
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B paHHOM pa3gene onucaH NpoOTOkKon O6bMeHa AaHHbiIMM Bera M-BUS-1 ¢ ceTtblo

LoRaWAN®.

B nonsx, cocTofiuux U3 HECKOJIbKUX 6anT, ucnosbyetcs MNOpPSAOK
cnepoBaHu4 little endian

KOHBEPTEP M-BUS-1 MNMEPEOAET MAKETbHI CJIEAYIOWNX TUMOB

1. llakeT C NOKa3aHUAMM TeNnnocYeTYMKa

MepepnaeTcs perynspHo, in6o no 3anpocy Ha LoRaWAN® nopt 2

Pa3mep B 6antax OnucaHue nong

1 6ant
1 6ant
1 6ant

4 6anTa
4 6anTa

4 6anTa
4 6anTa
4 6anTa
2 6banTa

2 6banTa

2 6banTa
4 6anTa
4 6anTa
1 6anT
1 6anT

Twn paHHbIX

Twn nakeTa (AN9 aHHOro naketa == 1) uint8
3apan 6atapeu, % uint8
3HayeHna OCHOBHbIX HACTPOEK KOHBEpPTEpPa (6bUTOBOE uint8
none)

CepumHbIn HOMep npubopa yvyeTa uint32
Bpemsa cHaTua NokasaHnin, nepenaBaemMbiX B JAHHOM uint32
nakete (unixtime UTC), nO BHYTPEHHUM Yacam

KOHBEpTEpa

KonnuectBo noTpebneHHom TennoBon aHeprumn, Wh uint32
CyMMapHbI O6beM TEMNOHOCUTENS, N uint32
Bpemsi HapaboTku, Y uint32
Tekyuwaa TemnepaTypa B nogatowem TpybonpoBoae uintl6
°C*100

Tekylwaa TemnepaTtypa B 0O6paTHOM TpybonpoBoaE uintle
°C*100

Tekywmn pacxon tennoHocutens, l/h uintl6
Tekywnn pacxon tennoHocutens, l/h uint32
MoLwHocTb, BT uint32
Cpena (Boga, Tenno, ra3 u T. A.)? uint8
Cratyc? uint8

KoHBepTep coaepXuT B cebe BCTPOEHHbIE 4Yacbl C KaJleHAApeM, Bpemsa M AaTa Ha
KOTOpPbIX 3a4aeTCs NMpu NPOU3BOACTBE, a TAKXE MPU KaXXLOM KOHOUTYPUPOBAHUN YCTPOUCTBA
yepes nHtepdenc USB. lNpu perynspHom nepefaye nakeTa UCNOJb3YIOTCSA AaHHbIE, CHATbIE Ha

ONVKANLLMIA MOMEHT BPEMEHMU, KPaTHbIN 3alaHHOMY B HACTPOWMKaxX MHTEPBaly Nepenayu:

2MNone Cpepa (HOCMTENb) KOAMPYETCA B COOTBETCTBUM C NpoTokonom MBUS (pasaen npotokona 8.4.1 Measured Medium
Variable Structure)
3 NlaHHOE nose NoABMAOCH B NPOLLMBKAX, HauMHas ¢ Bepcun 2.10. PacindpoBKy nonsa cmoTtpeTsb B pasgene 6.2 Fixed Data

Structure oduuymanbHoro onncaHmns npoTokosa MBUS

PeBn3nga N2 20 ot 23.06.2022
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e [lna nHTepBana 1 yac: nepefatoTcs NOKa3aHWs Ha Ha4vaNo TEKYLLEro Yaca;

e Jlns vHTepBana 6 4acoB: nepenatoTcs nokasaHms Ha 00:00, 06:00, 12:00, 18:00;
e Jlns vHTepBana 12 yacos: nepenatoTcs nokasanmsa Ha 00:00, 12:00;

o [lna nHTepBana 24 yaca: nepepatotcsa nokasaHums Ha 00:00 TekyLwmMx CyTOK.

Mpw nepenaye nakeTa no 3anpocy UCMOMb3YOTCA NaHHbIE, CHATbIE B MOMEHT MOJTyYeHus
3anpoca.

MakeT OaHHOro Tuna nepenaeTcs O1a KaXAoro M3 MOAKMOYEHHbIX NPUGOPOB yyeTa
oTaenbHO. Hanpumep, ecnu K KOHBepTEPY NOAK/IOYEHO 5 MPUOBOPOB yyeTa, NMpu oYepeaHOM
BbIXOZE Ha CBA3b 6yAET nepesaHo 5 NakeTos.

PaCLIJI/ICI)pOBKa OUTOBOrO MoJA «3Ha4Y€HMUS OCHOBHbIX HaCTpPOEK»

butbl 3HayeHue

0 6ut Twun aktuBaumm O - OTAA, 1 — ABP

16unt 3anpoc noaTeepxaeHua naketoB O — BbIkIOYEH, 1 — BK/IIOYEH
2,3,4 6ut [Mepuopn BbIxOA4a Ha CBA3b:

|1 == 0|2==0|3==0| - 5 MUHYT
|1 ==1|2==0|3==0| - 15 MUHyYT
|1 == 0|2==1|3==0|- 30 MuHyT
|1 ==1|2==1|3==0|- 1 yac

|1 == 0|2==0|3==1|- 6 yacos
|1 ==1]|2==0|3==1|- 12 yacos
|1 == 0|2==1|3==1]- 24 yaca

5 6ut Tun Bxoda - OXpaHHbIN (019 AaHHOro yCcTponcTea = 1)
6 6uT Tun Bxoda - OXpaHHbIN (019 AaHHOro yCcTponcTea = 1)
7 6ut pe3eps (Bcerna 0)

2. lakeT ¢ 4aHHbIMU OT BHELWHEro YCTPOWCTBA, MOJIYYEHHbIMU MO UHTepdency
M-BUS

HaHHble nepepatotcs Ha LORaWAN® nopT 2, npo3payHbii pexmm paboTbl, PEXUM
YHWUBEPCaNbHOro Onpoca.

Pa3mep B 6antax OnucaHue nong Twvn faHHbIX
1 6ant Tun nakeTa, oNs JAHHOrO NMakeTa == uint8

2 6anTa O6wWwmin pasmep NOJIyYeHHbIX Yepes3 MHTepdenc AaHHbIX  uintl6

1 6ant Pa3mep AaHHbIX B JAaHHOM NakeTe uint8

1 6anT [MopsAKOBbIM HOMEP NakeTa uint8

1 6ant Bcero naketos uint8
MaccuB [aHHble uint8

TexHonorms nepegavyn AaHHbIX LoRa HaknagpiBaeT OorpaHn4YeHunsa Ha MaKCKUMaJbHbIM
Pa3Mep nakeTa, B 3aBUCUMOCTU OT CKOPOCTH, Ha KOTOpOl7I nepegaeTcs OaHHbIM NakeT. B Cny4ae
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€C/IN [aHHble, MOJlyYeHHble Yyepe3 BHEWHUN MHTepdeNC, He MOryT 6biTb NMepefaHbl B OAHOM
nakeTe, OHM Pa3bMBaAOTCS HAa HECKOJIbKO MaKeTOB, KOTOpPbIE NepeaatoTCs NOCNeLoBaTENbHO.

3. [lakeT ¢ MHOOpPpMaLMeEN O BHELWHEM NMUTAHUN

Mepenaértcs Npy NOAKIOYEHNN U OTKIIOYEHNM BHELLIHEro NTaHma Ha LORaWAN® nopT

2.

Pa3mep B 6antax OnucaHue nong

1 6anT
1 6anT
1 6anT
1 6anT

Tun nakeTa, 4N JAHHOrO NMakeTa ==

3apan 6atapeun, %

3Ha4yeHMa OCHOBHbIX HACTPOEK (bUTOBOE None)
CocTosiHMe nuTaHumsa (0 — oTkNo4YeHo, 1 - MoaKItoYeHO)

4. [lakeT «TpeBora»

Twn paHHbIX
uint8
uint8
uint8
uint8

Mepena€Tcs Npm 3aMblKaHUM OAHOIO N3 OXPaHHbIX BXoAoB Ha LoRaWAN® nopT 2.

Pa3mep B 6antax OnucaHue nong

1 6ant
1 6ant
1 6ant

1 6anTt

1 6ant
1 6ant

Twun nakeTa (4N9 4aHHOro nakeTa == 5)

3apan 6atapeu, %

3Ha4yeHMs OCHOBHbIX HACTPOEK KOHBepTepa (buToBoe
none)

Homep Bxoaa, Ha KOTOPOM 3aPpUKCUPOBaHa «TpeBora» (1
nnu 2)

CocTosHume Bxoga 1 («0» - pa3oMKHYT, «1» - 3aMKHYT)

CocTosaHume Bxogda 2 («0» - pa3OMKHYT, «1» - 3aMKHYT)

Twn paHHbIX
uint8
uint8
uint8

uint8

uint8
uint8

5. MakeT ¢ nHPpopmMaumem o6 naMeHeHUU coctoaHus Bbixogos OUT_1 nnu

ouT_2

HaHHble nepenatoTca Ha LORaWAN® nopT 2.

Pa3mep B 6antax OnucaHue nong

1 6anT
1 6anT
1 6anT

1 6anT

1 6anT

Twun nakeTa (ong [aHHOro nakeTta == 6)

3apan 6atapeu, %

3HayeHMa OCHOBHbIX HACTPOEK KOHBepTepa (bUToBOE
none)

Homep Bbixoaa, Ha KOTOPOM 3adUKCUPOBAHO
n3meHeHue (1 nnm 2)

CocTosHUe Bbixoaa («0» - BbIK/IIOYEH, «1» - BKJIKOYEH)

6. lakeT C 3aNPOCOM KOPPEKTUPOBKN BPpEMEHN

Mepenaétcs pas B 7 aHel Ha LoORaWAN® nopT 4.

PeBn3nga N2 20 ot 23.06.2022

Twun paHHbIX
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uint8
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Pa3mep B 6antax OnucaHue nong
1 6ant Twn nakeTa (ong naHHoOro naketa == 255)
4 6anT Bpems koHBepTepa B unixtime

/. [lakeT c HacTponKamu

[NepenaéTrca yc

Pa3mep B 6anTax
1 6anT

2 6anT

1 6ant
len 6anT
2 6anT
1 6ant
len 6anT

2 6anTt

1 6ant
len 6anT

24

TponcTeom Ha LoORaWAN® nopT 3

OnucaHue nons
Twn nakeTa, N9 AHHOMO NakeTa ==

ID napameTpa

OnuHa paHHbIxX (len)
3HayeHne napameTpa
ID napameTpa

OnuHa paHHbIxX (len)
3HayeHne napameTpa

ID napameTpa
OnuHa paHHbIxX (len)
3HayeHMe NapameTpa

Twn paHHbIX
uint8
uint32

Twn paHHbIX
uint8

uintl6

uintlée
uint8

uintlé

uint8

PeBn3nga N2 20 ot 23.06.2022



M-BUS-1/ PykoBOACTBO MO aKCMyaTaLmm

KOHBEPTEP M-BUS-1 MPUHWMMAET NMAKETbI CTEAYIOLWUX TUMOB

1. lMakeT C KOPPEKTUPOBKON BPEMEHM

Mepenaétca npunoxeHmem Ha LoRaWAN® nopT 4.

Pa3mep B 6anTax
1 6ant
8 6anT

OnucaHue nons

Twn nakeTa, AN JaHHOro naketa == 255
BennumHa B cekyHOax, Ha KOTOPYIO HYXHO
CKOPPEKTUPOBATb BpeMsi. MoXeT ObITb
NONOXXNTENbHOW MU OTpULATENIbHOM

2. 3anpocC TeKyLmMX nokasaHum

Mepenaétca npunoxeHmem Ha LoORaWAN® nopt 2.

Pa3mep B 6amnTax
1 6anT
1 6anT

4 6anTa

OnucaHue nons

Twn nakeTa, 419 OAHHOrO NakeTa ==

Twn 3anpoca («0» - oNpoCUTb BCE NOAKIIIOYEHHbIE
CYETUYMKMU, «1» - ONMPOCUTb CHETUYMK MO CEPUNHOMY
HoOMepy)

CepumHbIN HOMEpP CYETYMKA

Twn paHHbIX
uint8
int64

Twn paHHbIX
uint8
uint8

uint32

Mpn NONyYeHUM OAHHOrO MakeTa KOHBepTep COBEPLUMT BHEOYEepedHOM OMnpoC BCEX
NOAKJIIOYEHHbIX Mpu6opoB y4veTa (TMn 3anpoca=0) M nooyepelHO nepenacT MakeTbl C
TEKYLWMMM MOKa3aHUAMU NS KaXAOro M3 HUX, IM60 OMNPOCUT TONbKO OAMH Mpubop Mo
cepumHoOMy HoMepy (Tun 3anpoca=1).

[Mpumep 1:

0200 - koMaHAa onpoca BCex NOAKMOYEHHbIX MPMOBOPOB (Mone aapeca OTCYTCTBYET).

[Mpumep 2:

020000000000 - komaHpa onpoca Bcex MNOAKKYEHHbIX MPUG6OPOB (Mone agpeca

0x00).
[Mpumep 3:

Onpoc no agpecy cY4éTymka C HoMepoMm 17212760 (Homep B gecsaTUYHOM dpopmaTe).
KomaHga — 020158A50601, roe Ox58A50601 — sT1o HoMmep 17212760 B WecTHagUaTeEPUYHOM
BMAE C nopsakom 6anr little endian.

3. KomMaHAaa BKAOYEHUMS BbiXO4a

Mepenaétca npunoxenmem Ha LoRaWAN® nopT 2.

Pa3mep B 6amnTax
1 6ant
1 6ant
1 6ant

OnucaHue nons

Twn nakeTa, AN AaHHOrO NakeTa ==

Homep Bbixoga (1 - 2)

Bpemsa B cekyHaax (1 - 255), Ha KOTOpOE HYXHO
3aMKHYTb BbIxof, (O — 3aMKHYTb HaBceraa)

PeBn3nga N2 20 ot 23.06.2022 I
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uint8
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4. PaboTa KOHBepTepa B MPO3PaYHOM peEXNME

KomaHabl nepepatoTca npunoxeHnem Ha LoORaWAN® noprt 2.

Pa3mep B 6antax  OnucaHme nong Twn paHHbIX
1 6anT Twn nakeTa, N9 LAHHOrO MakeTa == uint8
MaccuB JaHHble uint8

Mpu nonyvyeHun gaHHoro naketa M-BUS-1 nepepacTt conepxalimecs B HEM OaHHblE B
nHTepdpenc M-BUS (B 3aBucumocTn oT mopenum). B cnyyae, ecnm BHelwHee yCTPOWMCTBO,
NOAK/MIOYEHHOE MO MHTepdency, OTBETUT B TeYeHue 3a[aHHOro B HacTpomkax M-BUS-1
TalMayTa, OTBeT byaeT nepenaH B cetb LORaWAN® B BMae 0QHOIrO UM HECKOJIbKMX MaKeTOB
T™na 3.

Mpu Mcnonb3oBaHMM KOMAHA BKJIIOYEHUS/BbIKJOYEHUS BbIXOAOB U NpU
pa6oTe B NpoO3payHOM peXXumMme KOHBEpPTEpP AO/HKEH paboTaTb OT BHELLHEro
WUCTOYHUKA NUTaHMA (paboTaTb KaK yCTpoMUcTBO Knacca C)

TexHonorusa nepepavm paHHbiX LORa HaknagbiBaeT OrpaHMYeHUss Ha MakKCUMaslbHbIN
pa3mMep nakeTa B 3aBUCUMMOCTU OT CKOPOCTU, Ha KOTOPOM nepenaeTcs nakeT. B cBA3M € 3TUM
pasMep MnakeTa, OTMNPaBASEMOro Ha YCTPOWCTBO, He LO/MKEeH npeBblwaTb 51 6ant. Ecnu
TpebyeTcs OTNPaBUTb NakeT 60JblIero pa3mMepa, BHELWHee MNpUIoXKeHUe  LOMKHO
YAOCTOBEPUTLCH Y CETEBOrO CEpBEPA B TOM, YTO TeKyllass CKOPOCTb, Ha KOTOpOW paboTaeT
YCTPOMCTBO, MO3BONSET OTMPABAATb NaKeTbl 60bLLEro pasmepa. B Tabnnue HxKe NnpmMBeaeHbl
MaKCKMaJibHble pa3Mepbl NakeTa Os Pas3InyHbIX CKOPOCTEN.

CkopocTb ®dakTop pacnpocTpaHeHus MakcunmanbHbi pa3mep nakeTa
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. KomMaHAaa BbiKJIOYEHWS BbIXO4a

Mepenaétca npunoxenmem Ha LoRaWAN® nopT 2.

Pasmep B 6antax  OnucaHue nons Twvn paHHbIX
1 6anT Tun nakeTa, o5 JaHHOIO NakeTa == uint8
1 6anT Homep Bbixoga (1 - 2) uint8

6. lNMakeT C 3aNpPOCOM HacTpoek
Mepenaétca npunoxenmem Ha LoRaWAN® nopT 3.

Pasmep B 6antax  OnucaHue nons Twn paHHbIX
1 6anT Tun nakeTa, oas JaHHOrO NakeTa == uint8

B oTBeT Ha AaHHbIM NaKeT yCTPOMCTBO NPULLIET NMakeT C HAaCTPOMKaMM
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/. [lakeT c HacTpoOMKaMu, MOJIHOCTbIO UAEHTUYEH NaKeTy OT YCTPOMCTBA

Pa3mep B 6anTax

1 6anTt
2 6anTt

1 6ant
len 6anT
2 6anT
1 6ant
len 6anT

2 6anTt
1 6ant
len 6anT

OnucaHue nons

Twn nakeTa, N9 AHHOMO NakeTa ==

ID napameTpa

InvHa paHHbIX (len)
3HayeHne napameTpa
ID napameTpa

InvHa paHHbIX (len)
3HayeHne napameTpa

ID napameTpa
OnuHa paHHbIxX (len)
3HayeHne napameTpa

Twn paHHbIX
uint8

uintl6

uintlé6
uint8

uintlée

uint8

[TepenaBaeMblv Ha YCTPOMCTBO MaKeT C HACTPOMKAMM MOXKET COLEepPKaTb He BCe
HaCTPOWKW, MOALEPXKMBAEMbIE YCTPONCTBOM, @ TONIbKO Ty UX YaCTb, KOTOPYIO HEOH6XOAMMO

N3MEHNTD.

Tabnuua ID HacTpoek M-BUS-1 1 nx BO3MOXXHbIX 3Ha4YEHUM

ID
HACTPOMKU

4

16

32

33

OnucaHue

3arlpaLLIl/IBaTb noareepxaeHme

ABTOMaTUYeCKOEe ynpaBneHune
CKOPOCTbIO

KonunyecTtBo nepenoBTOPOB
Mepuon nepenaym AaHHbIX

CkopocTb nHTepdenca MBUS

Twn noakNtoYeHHOro
ycTpomncTtea M-BUS

PeBn3nga N2 20 ot 23.06.2022

InuvHa
JaHHbIX

1 6ant

1 6ant

1 6ant
1 6ant

1 6anT

1 6anT

anIHVIMaeMbIe 3Ha4YeHun4

1 - 3anpawmBaThb

2 — He 3anpanBaTb

1 - BKAKOYEHO
2 — BbIKJIKOYEHO

otlpol5
1-1vac

2 — 6 yacoB
3 —12 yacos
4 — 24 yaca
5 — 5 MUHYT
6 — 15 MuHyT
7 — 30 MUHYT
1-300

2 —-600
3—-1200

4 - 2400
5-4800

6 — 9600

7 — 19200

8 - 38400

0 — Tvn ycTponcTBa He 3ajaH

1 - Tennoy4ét 1

2 — Ntanma CT2 21 bepunn
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3 — Danfoss Sonometer_500
4 — ELF_M
5 — Weser
6 — MULTICAL_801
7 — MULTICAL_402
8 — LANDIS_GYR_COMMON
9 — SHARKY_775
10 — PULSAR
11 — SONOSAFE_10
12 — CALEC_ST_II
13 - ABB
14 — SENSONIC_II
15 - CALEC_ST_II_2
16 -
ZENNER_MULTIDATA_WR3
17 = Mynbc_CTK_15
18 — HITERM MNMYTM-1
19- ABB_DELTAPLUS,
20- SUPERSTATIC_789,
21- SVM_F2 ( calculator)
22- GARO_GALVAZZI,
23-
KARAT_COMPACT_2_223,
24- TEPLOUCHET_1M,
25- CTK_MAPC_NEO
49 Mepnon c6opa AaHHbIX 1 6ant 1-1uac
2 — 6 4yacoB
3 — 12 vyacos
4 — 24 yaca
5 — 5 MUHYT
6 — 15 MuHyT
7 — 30 MUHYT
55 YacoBom nosic, B MUHYTax 2 6anTt ot -720 no 840
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OBLWME PEKOMEHOALINU

Mepen Ha4yanom paboTbl C yCTPoONCTBOM Bera M-BUS-1 He06XO0ANMMO O3HaKOMUTLCS C
[aHHbIM PYKOBOACTBOM MO 3KCMlyaTauum (nanee — PykoBoACTBO).

[JaHHOe YyCTpPOMCTBO nMpefHasHayYeHO A1 CUYMTbIBAHUA TMOKa3aHWM C YCTPOWUCTB,
mmerwmx uHtepdpenc M-BUS, ¢ nocnepyowym HaKOMJEHMEM W nepefaden 3STOW
nHpopmMaumm B cetb LORaWAN®. Mcnonb3oBaHMe YCTPOMCTBA B LIENSX, OTIMYAIOLWINXCS OT
YKa3aHHbIX B [OAHHOM pPYKOBOACTBE, HBMFETCS HapylWeHMeM MpaBuJl  SKChayaTauunu.
[MpousBoAMTENb HE HeCceT OTBETCTBEHHOCTM 3a JIlo60M yuwepd, BO3HUKLWIMW B pesysbTaTe
MCMONb30BaHUA YCTPOMCTBA HE MO Ha3HAaYeHMIO.

okcnnyaTauma yctpomnctea Bera M-BUS-1 no/mkHa OCyLLECTBASTHCS OOYYEHHbBIM IMLIOM
(no TOCT IEC 62368-1).

. He npeaHasHa4yeHO AJi1 UCNoJib30BaHNA A€TbMU N B NOMELLEeHUAX,
J roe MmorytT HaxoguTtbCsd AeTU

3anpelleHbl CaMOCTOSITE/IbHbIA PEMOHT Npu6éopa unm BHeCeHne UsSMeHeHUM
B €ro KOHCTPYKUMIO, a TaKXe YCTaHOBKa Jo60ro nporpaMmmMHoOro
o6ecneyeHusi, KpomMe MpoOrpaMMHOro o6ecnevyeHuss nOCTaBASIEMOro
npousBoauTenem

@

HeﬂpOd)eCCl/lOHaﬂbHO BbIMOJIHEHHAA PEMOHTHa4 pa6OTa ninm  yCtaHOBJIEHHOE
CTOpPOHHEE MNMPOrpaMmMHOE obecneyeHmne MOTyT NpMBECTUN K MNOJIOMKE npm6opa, TpaBMaM ”
noBpexxaeH1o NMyLLeCTBa.

MpousBoauTenn He HeceT OTBETCTBEHHOCTUM 3a HenpeackKasyemble
nocneacTBusl, BO3HMKLUME WU3-3a UCNOJIb3OBaHUSI Ha YCTpPOMCTBe
CTOPOHHEro NPOrpaMMHOro o6ecneyeHus

SJIEKTPUYHECKASA BE3OINMACHOCTb

3anpewaeTca 3KCrulyatauus YCTPOMCTBA B6JIM3N OTKPbITOrO OFHA W
NPSAMbIX COJIHEYHbIX Jlydelh — 3TO MOXXEeT NPMBECTM K neperpeBy u
BO3ropaHuio. YCTPOMCTBO [OJ/DKHO WUCMOJIb30BaThCA MpU TemnepaTtype
Bo3Ayxa B AuManasoHe oT -40 °C (-40 F) no +85 °C (185 F)

%

|_|pl/1 O6Hapy)KeHl/Il/I BO3ropaHms HEO6XOAMMO HEMESIEHHO MPEKPaTUTb 3KCrslyaTauuto
yCTpOPICTBa. |_|pl/1 NCMoJib3OBaHUWM BHELWHENO NMMTaHNA yCTpOVICTBO HEOH6XOAMMO OTKIIOYNTL OT
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NCTOYHMKA NUTaHUS. T1pU MCNOMb30OBaHUM aKKYMYNSTOPHOM 6aTapen B KayeCTBE MCTOYHMKA
NUTaHUS HEOBXOAMMO YCTPaHWTb BO3ropaHMe M OTCOeAMHUTb 6aTapelo OT YCTPOWMCTBA
(n3Bneyb 6aTapeto, MM6O NepepesaTb NPOBOA, BEAYLWNM K BaTapee). [locne 3TOro yCTpomncTBo
n 6GaTapelo Heob6XOoAMMO OTMNPaBUTb MNPOU3BOAUTENO A1 OCYLLECTBAEHUS AMATHOCTUKM
(KoHTaKTbl NpoOM3BOANTENS CM. B pa3aene «[apaHTUnHble 06593aTeNbCTBAY).

Mpu aKcnnyaTauMm HEO6XOAMMO He AOMYCKaTbh NomnaiaHnsa MOCTOPOHHMX NMPeaMeTOB B
KOpMyC YCTPOWMCTBA, 3TO MOXET MPUBECTU K 3aMblKaHUIO M BO3ropaHuio. 3anpellaeTcs
3KcChnyaTaums YCTPONCTB B OTKPbITOM U/ MOBPEXAEHHOM KOPMyCe.

CnyqaﬁHoe noppexaneHune Kabens ANEKTPONMUTaHUA MOXET NpuBeCTn K
NOopPaXKEHUIKO IJIEKTPUYECKUM TOKOM, a TaK)XXe K HEUCNpPaBHOCTAM, KOTOpPbIE
He COOTBETCTBYIOT YC/IOBUAM FapaHTUN

3anpeLlaeTcs Norpy»aTb KOPMycC YCTPONCTBA B BOAY, HE PEKOMEHAYETCS MOMeLLaTh ero
nopn CTpym BOJbI.

3anpeLeHo KacaTbcsl NPOBOAOB, MAT WK KOpnyca YCTPOMACTBAa MOKPbIMU
pyKamu

Henb3s ncnonb3oBaTb yCTpOI;ICTBO nocne nonagaHnsa B HEro BOAbl. 9TO MOXET npmBecCTn
K TpaBMaM WIN MOBPEXAEHUNIO yCTpOlZCTBa n ero HeKOppeKTHOIZ pa6OTe. B Takux Cliy4aax
Heo6Xx0AMMO O6paTMTbCFI B TEXHUYECKYIO NMOALAEPXKKY MPOnN3BOONTENA.

NMPABUNA BE3ZOMNMACHOCTU NPU 2KCIMNYATALWUU BATAPEN

B AaHHOM yCTpOMCTBE UCNONb3YIOTCSA aKKyMynsiTOpHble 6aTapen Tuna ER
18505M 6400 mAh 3.6V. 3anpewaeTcs ucnonb3oBaTb 6aTapeu Apyroro
TMNa

Mpwn ycTaHOBKe 6aTapen HEOBXOANMO CObAaTb MONAPHOCTD.

[na nuTaHusa yCcTponcTBa HEO6XOAMMO MCMOJb30BaTh TOJIbKO OpUrMHasbHble 6aTapew,
BXOIALLME B COCTaB KOMMeKkTaunu. MNpu BbIxoae 13 cTpos 6atapen Heo6XoaMMO NPUobpecTu
HOBYIO Yy MPOU3BOANTENS YCTPONCTBA. B MpOTMBHOM cCryyae nMpou3BOAUTENb YCTPOMCTBA He
rapaHTUpPYET KOPPEKTHYIO paboTy YCTPOMCTRA.

AKKyMyﬂﬂTOpHaFI 6aTape9| HE [AOJDKHa WCMNOJIb30BaTbCA B YC/OBUAX 3SKCTpPEMaJIbHO
HU3KOIo AaB/1E€HUA BO34YyXa, 3TO MOXET NMPUBECTU K B3PbIBY MIN YTEYKE OrHEOMaCHbIX BELWECTB.

YCTPONCTBO HE NOAXOAWT AAS 3SKCryaTauuu B YCNOBUSX 3KCTPEMAJIbHO HM3KOro
haBneHuns Bo3ayxa (Ha BbicoTax 6onee 2000 m).
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AKKYMYNSATOPHYIO 6aTapeto 3anpelleHO HarpeeaTb U/MauM noaBepratb BO3LENCTBUIO
OTKPbLITOrO NMaaMeHn n/unn pasmMmeLlatb BOAN3N OTKPLITOro niameHu, u/mnm nebopMmmnmpoBaTh.

AKkyMynaTOpHas 6atapes, BXOAsLLAs B COCTaB YyCTPONCTBA, COAEPKUT JINTUN.

3anpeu.|.aeTc;| BCKpPbIBaTb WIN NbITaTbCA Nepe3apaanTb 6aTape|o, 3TO MOXeT
npuBeCTU K B3pPbiBY, BO3ropaHuio Win yTeyke orHeornacHbiX BeLecTB

Mpn BO3ropaHum 6aTapeun Henb3st BAbIXaTb MPOAYKTbl FTOPEHUS, @ TakKXKe MPUKacaTbCs K
6aTapee He3alWMLEHHBIMU PYKaMN. DTO MOXET NPUBECTU K XMMNYECKMM OXOraM.

Mpn NonagaHnK B rnasa 31eKTponTa n3 6atapen HeobXoANMO HeMeOJIEHHO NMPOMbITb
rnasa 60/blLMM KONMYECTBOM YUCTOM BOAbI M KaK MOXHO CKOpee 06paTUTbCs K Bpauy.

NMPABUNA BE3ZOMACHOCTU NPU NOBPEXAEHNUN KOPIYCA

[Mpy HOpMasbHOW paboTe YCTPOMCTBA KOPMYC YCTPOMCTBA HEe HeCeT onacHoCTu. [pwu
MEXaHMYECKOM MOBPEXAEHUN Kopryca MOryT o6pa3oBaTbCs OCTpble Kpas W YMibl,
npencraensiolme cob6om MNOTeHUMaNbHYO OMACHOCTb AJs Mofb3oBaTens. B 3Tom chnyvae
HEOOXOAMMO MPEKPATUTb IKCMIyaTauMio YCTPONCTBA M OTMNPaBUTb €ro NPOU3BOAUTENIO A4S
3aMeHbl Kopryca.

Mpn MOHTaXe B COOTBETCTBUM C HACTOAWWMM PyKoBOACTBOM 060pyAOBaHME He
npeacTaBaseT ONacHOCTU A/19 YeNoBeKa.

NMHO®OPMALNA OB N3JTYHEHNN

Mpy nNpaBUIbHOW 3KCrUlyaTaUuMM W COBGMOAEHUM PEKOMEHAALUMA MO  MOHTaXy
YCTPOMCTBO HE OKasblBaeT BPEOHOro BO3AENCTBUA Ha YEJOBEYECKUM OpraHuMaM W
3NEeKTPOOBOPYAOBAHME.

PEWLEHWE PACMPOCTPAHEHHbBIX MPOBJIEM

Mpn  OBHapyXeHUM AbiMa, BO3FOPaHWUS, WCKPEHUS, HETUMUYHOIO HarpeBaHus,
BO3HWUKHOBEHUS GYHKLMOHANbHbBIX OWMOGOK, a TakXe Npu nonagaHumM BAarn BHyTPb KOPMyca,
YCTPONCTBO HEOHXOAMMO OH6ECTOUMUTD MYyTEM OTKIIIOUEHUS N/UNN U3BNEYEHUS aKKYMYITOPa W
06pPaTUTLCS B TEXHNYECKYIO NOALEPXKKY MPOU3BOANTENS.
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YctponctBa M-BUS-1 fonXKHbI XPaHUTbHCS B 3aBOACKOWM YyMakKOBKE B OTar/iMBaeMbIX
nometeHuax npm temnepatype oT +5 °C o +40 °C n OTHOCUTENIbHOW BAAXXHOCTU He bonee

85%.

TpaHCNOPTMPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB
Ha Ntobble paccToaHMs npun TemnepaTtype oT -40 °C go +85 °C.
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7 KOMINEKT NMOCTABKHA

YcTtponcTtso M-BUS-1 nocTaengeTcs B Cnefyowen KOMnaeKTaumm:

KoHBepTep M-BUS-1 (c AByMS BKpYyYEHHbIMW BUHTaMK) — 1 WT.

AHTeHHa LoRa — 1 wrT.
BuHT 3x16 — 4 wrT.

MacnopTt — 1 wr.
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M3rotoBuTENb rapaHTUpyeT COOTBETCTBME WU3LEeNUs LEUCTBYIOLLEN TexXHUYEeCKOM
OOKYMEHTaUMu nNpu COONIOAEHNN YCNOBUN XPaHEHUS, TPAHCNOPTUPOBAHMS 1 SKCMlyaTauunu,
yKa3aHHbIX B «PyKOBOLCTBE MO 3KCrlyaTauum».

FapaHTUNHBIM CPOK 3KCMayaTauum — 36 MecaueB Npu HapaboTKke, He NpeBbilwatowen 5
000 oTnpaBneHHbIX N3LeMeM NakeToB AaHHbIX.

[apaHTUNHBIVM CPOK IKCMAyaTaunMm MCHUCISETCS CO AHA OTMETKM O NPOoAaxKe B nacnopTte
n3Lennd, a npu oTCYTCTBUM TaKOM OTMETKM C AaTbl BbiMyCKa. B TeyeHmne rapaHTUMHOro Cpoka
N3roToBUTENb O653aH NPEAOCTaBUTb YCAYrM MO PEMOHTY UM 3aMEHNTb BbllLeLlee U3 CTPOos
YCTPOWCTBO WM €ro COCTaBHbIE YacCTu.

N3roToBuTENb HE HECET FapaHTVIIZHbIX 0693aTeNbCTB npwn BbiIXoane mn3genna mn3 CTtpod,
eCn:

® um3penmne He UMeET NacnopTa;

®© B macnopTe He npocTaineH wTtamn OTK wu/mvnm OTCYyTCTBYeT Haknemka ¢
nHbopMaumemn o6 yCTPOMNCTBE;

® 3aBoackon Homep (DevEUI, EMEI), HaHeCEHHbIN Ha wm3genne, OTIMYaeTCs OT
3aBoackoro Homepa (DevEUI, EMEI), yka3aHHOro B nacnopTe;

© u3genne NoABeprasoch BMeLWaTeNbCTBAaM B KOHCTPYKUMIO U/UAK NpOrpaMmMHoe
obecreyeHune, He NpefyCMOTPEHHbIM 3KCMyaTaLUMOHHOW JOKYMeHTaLMeN;

© usgenne MMeeT MexaHUYecKue, INEeKTpUYEeCcKMe W/UNn MHble MOBPEXAEHUS U
nedeKkTbl, BO3HMKLUME TMPU  HapYLWEHUU YCIOBUN TPAHCMOPTUPOBAHUSA, XPaHEHUS U
aKCryaTaumm;

© usjenne WMeeT cliefbl PEMOHTaA BHE CEPBUCHOMO LEHTpa Npeanpusatms-
N3roToBUTENS;

©® KOMMOHEHTbI U3OENUA  UMEIOT  BHYTPEHHWE  MOBPEXAEHMUS,  Bbi3BaHHbIE
nonagaHmem BHYTPb MOCTOPOHHUX MPEeAMETOB/XKUIAKOCTEN U/UNN CTUXMNHBIMU 6eACTBUSMU
(HaBOOHEHME, NOXaP U T. ).

CpelHui CpoK CiyObl nspennsa — 7 ner.

MY BO3HUKHOBEHWUN FapaHTUMHOIO CNy4Yas creayeT 06paTUThCA B CEPBUCHDIN LIEHTP MO
afpecy:

630009, r. HoBocnbupck, yn. bonbwesncrckas, 119A.
KoHTakTHbIN TenedpoH +7 (383) 206-41-35.

e-mail: remont@vega-absolute.ru
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NHOOPMALINA O JOKYMEHTE

YcTponcteo M-BUS-1
PykoBoaCTBO
B02-MBUS1-01

Homep 1 naTta nocnegHem pesmsnm 20 o1 23.06.2022
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05.10.2017
26.10.2017

30.10.2017

05.04.2018

10.08.2018

02.11.2018

22.01.2019

24.01.2019

27.05.2019
01.07.2019

27.02.2020
03.11.2020

0]7[@)
KEB

TN
KEB

TN

TN

KEB

KEB

KEB

KEB

KEB

KEB

KEB

KEB

KommeHTapum

[aTta co3paHua LOKYMEeHTa

Menkune npaskm

[MoakntoyeHne BHELWHNX YCTPOMUCTB A00aBIEHO

Pa6oTa B MPO3pavyHOM PEXMME, M3MEHEHME MPOTOKONA
o6MeHa, paclmpeHmre pasgena «OnmcaHne KOHTaKTOBY

HO,EI,,ELep)KVIBaeMbIe I'Ipl/160pr yyeTa, UBMEHNNTOCb
KONMMN4eCTBO FapaHTMVIHbIX MakKeToB, MEJIKUE MPaBKU

N3meHeHns B noruke pa6OTbI yCTpOIZCTBa, No6GaBNEHDI
HYaCTOTHbIE MJaHbl, USMEHEHNA B NMPOTOKOJ1E O6bMeHa, B
TEXHUYECKNX XapPaKTEPUCTUKaAX, No6aBNEHDI
nogaepXxXmBaemMble TEMINOCHETHMNKN

l/IcrlpaBneHa orneYvyaTKa B TEXHNYECKUX XapPaKTEPUNCTUKAX
KaCaTeJIbHO EMKOCTHU 6aTapeV|, AJOMNOJIHEH CMNCOK
nogacepXxXmMBaeMbixX TEMIOCHETYNKOB

N3MeHeHUs B TEXHUMYECKMX XapaKTEPUCTUKAX, B IPOTOKONE
obMeHa, 106aBNEHO ONMUCaHME HAaCTPOEK MO BO3AYXY,
0O6aBNIEHbI pa3nenbl «MapkunpoBka», « AHAUKaLMA»

NcnpaBneHa HETOYHOCTb B MPOTOKO/E O6MEHA — TUM
MakeTa C 3aMpOCOM HAaCTPOEK U C HACTPONKAMM

M3meHnnncbh HacTpomkn (CTp.32): HacTpomKkmn 12 n 13
yAaneHbl, Lob6aBeHa HaCTpomka 32

[o6aBunuch nepnodbl nepenadn gaHHbix 5, 15 1 30 MuHyT,
n3meHuncsa AppEui yctponcrsea

OnevyaTtka Ha cTp. 11

AppEui ycTponcTtea yopaH 13 xapakTepuUCTmK, B HOBOW
npowwmeke He nogaep>xaH cyetumk LANDIS_GYR,
[o6aBneHbl NpyUMepsbl 415 nakeTa 2 B IpOTOKOoNe OO6MEHa3,
CKPUHLWOTbI KOHPUIrypaTopa OH6HOBAEHbI, MPOYME MIaHOBbIE
N3MEHEHWS
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14

15

16

17

18

19

20

36

02.02.2021

30.06.2021

15.10.2021

21.12.2021

12.04.2022

16.06.2022

23.06.2022

KEB

KEB

XMA

XMA

XMA

XMA

XMA

M-BUS-1/ PykoBOACTBO MO aKCMyaTaumm

VI3MEHEeHO KOJINYECTBO rapaHTUMHbIX NaKeToB

3MeHeH cnrcok Noaaep)KMBaeMbix MPUOOPOB yYeTa,
pa3Mep YEPHOro AlIVKa YBeJINYEH, LOOABIEH HOBbIN
bYHKUMOHaN, HOBble YCNIOBUS FapaHTUM, M3MEHEH MPOTOKO/
obmeHa (makeTt 1), UsMeHeHUs B CBSA3M C MNJIAaHOBOW PEBU3MEN
LOKYMEHTaLMK, HOBblE pa3aensl

l/lcrlpaBneHme orneyvyaTok, MSMeHeHMe agpeca

HoBbi pasnen «PekomeHaaumy no 6€3onacHoOm
aKcnayaTaumm»

Menkune npaskm
Menkne npasku

[Job6aBneHa noanepyxKka HOBbIX MOJeNeN NPUOOPOB yyeTa
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