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HacToslee pyKOBOACTBO pacnpocTpaHgseTca Ha moaembl Bera CUN-13-232 n Bera CU-
13-485 (panee — mopem) npowussoactea OOO «Bera-A6contoT» K onpenenser nopsnok
YCTAHOBKM W MOAK/MOYEHUS, @ TaKKe COLEPXUT KOMaHAbl YMpaBieHUS U  OMNUCaHue
dYyHKLUMOHana.

PykoBOACTBO npefHa3Ha4YeHo [AJ1d CneumannucToB, O3HAKOMEHHbIX C MpaBUIaMu
BbIMOJIHEHNS MOHTAXHbIX PaboT B 0O6MACTU PA3/IMYHOIO INEKTPOHHOIO U 3NIEKTPUYECKOrO
060pyAOBaAHUS.

OOO «Bera-AbcontoT» CoOXpaHdeT 3a CcoboW mnpaBO 6e3 npeaBapuUTesIbHOro
yBELOM/NEHNS BHOCUTb B HacCTOsILLEEe PYKOBOLCTBO M3MEHEHWS, CBSI3aHHbIE C YJyYlIEHUEM
O6OpPYAOBaHNSA U MNPOTrPaMMHOIO ObOeCnevYeHUs, a Takxe [N YCTPaHEeHUs OMevyaToK W
HETOYHOCTEN.
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HA3HAYEHME YCTPOWCTBA

Mopem Bera CN-13 nmeeT aBa BapmMaHTa UCMONHEHWS, OT/IMYAIOLWMECS TONbKO BUAOM
nHTepdernca obMeHa AaHHbIMU:

@ Bera CN-13-232 c HTepdencom RS-232;
@ Bera CN-13-485 c nHtepdencom RS-485.

Bera CW-13 npenHasHadyeH Oasi BbIMOJIHEHUS CYeTa MMMY/NbCOB, MPUXOAAWMX Ha 2
HE3aBMCUMbIX BXOLa, C NOC/efYOWMM HaKOMJIEHWEM 1 nNepefaden 3Ton MHPOopMaLmMKM B CETb
LoRaWANE®.

Takxe yctponcTteo Bera CH-13 MOXET NPUMEHSTHCS B KAYEeCTBE OXPAaHHOIo 6J10Ka, - BCe
€ro BXobl MOTyT 6bITb HACTPOEHbI Ha MCMOJIb30BaHNE B KaYeCTBE OXPaHHbIX.

Moaoem MoOeT OblTb MCMOJIb30BaH COBMECTHO C JIIOObIMM  MpubopamMun  yyeTa
KOMMYHaJIbHbIX PECYPCOB M MPOMbILLIEHHOM 060pPYyAOBaHNM C MHTepdencamm RS-232, RS-
485, wMAM  UMMOYNbCHBIMMU  BbIXOAAMM, TaKMUX KaK BOAOCHETUYMKM, IDNEKTPOCYETUMKM,
TennocyéTumkn. CU-13 moxeT paboTaTb B peXMMe MNpOo3pavyHOro papumokaHana, améo
CaMOCTOSITE/IbHO ornpalnBaTb NPUGOpPLI yYeTa.

[NMnTaHMe moaema OCyLIEeCTBJIAETCH OT BHEWHEIO MCTOYHUNKa MNMUTaHNA C HalnpsaXXeHnem
8...36 B.

[
2 O6opynoBaHme ¢ UMNynbCHbIM Bbixoaom Tuna NAMUR He nopaepxumBaeTcs

ANITOPUTM PABOTDI

Bera CN-13 paboTaeT B C/IeLyIOLLMNX PEXMMAX:

«Cklag» — 3TO pPeXuM, MpedHasHaYeHHbIn AN XPaHEHWst U TPaHCMOPTUPOBKU. B
[AHHOM peXrme YCTPOMCTBO He OCYLLECTBASIET PErYASPHYIO nepenayvy AaHHbIX B CETb.

«AKTUBHbBIN» - paboyni peXnM yCTPOMCTBA.

YcTtponctBo Bera CU-13 nopaepxmBaeT ABa cnocoba aktmBaumm B cetit LORaWAN® —
ABP n OTAA. Bbi6bpaTb OAMH 13 CNOCO60B MOXHO C MOMOLLBIO Mpunoxenusa «Vega LoRaWAN
Configurator» (cmM. «PyKoBOACTBO MOMb30OBaTENSA» HA MPOrpammy).

Cnoco6 ABP. lMocne HaxkaTua Ha KHOMKY 3amnycka, YCTPOMCTBO Cpa3y HauMHaeT paboTaTb
B PeXnMe KAKTUBHbINY.
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Cnoco6 OTAA. locne HakaTua Ha KHOMKY 3anycka, YCTPOWCTBO OCYLIECTBUT TpwU
NOMbITKN NPUCOEANHEHWNST K CETU B 3aJaHHOM MpPU HACTPOMKE 4YaCTOTHOM AuanasoHe. [Mpwu
NnosyYeHUn MOATBEPXAEeHUs aKTuBaumm B ceT LORaWAN®, ycTpoMcTBO noaacT CUrHan
MHOWMKATOPOM (CBeYeHMe B TeueHne 5 CekyH) U NepenaeT B pexmnm «AKTUBHbIN». Ecam Bce
MNOMbITKN  OKaXXyTCS HEYAAYHbIMUM, CYETYMK MPOLOMKUT HaKOMNEHMe JHaHHbIX W OyaeT
OCYLLLEeCTBAATb MOMbITKN NPUCOEAMHEHMS K CETU pa3 B 6 YaCOB.

[MepeBeCTn YCTPOMUCTBO M3 «AKTUBHOIO» pexmma o6paTHO B pexmm «Cknag» MOXHO
nNpY NOMOLLM AJNTENBbHOIO Ha)aTmsa Ha KHOMKY 3anycka (6onee 5 cekyHn).

anI nepexone B peXxumm «CKknag» BCe NnokasaHusa C MMNYJIbCHbIX BXO4OB,
HaKOMJIEHHbIE B MaMATU yCTpOVICTBa, C6paCbIBa|OTCﬂ

YCTponCTBO GOPMUPYET NAKET C TEKYLUMM COCTOSHMEM C HACTPaMBAEMbIM NEPUNOLOM
OT 5 MMHYT 0O 24 4yacos. [MakeTbl COXPaHAOTCS B MaMsaTb YCTPOMCTBA M MepenaroTcs npu
oyepeHOM ceaHce cBsi3u C ceTbio LoRaWAN®.

[Tpumepsbi

Ecnn nepuopn cbopa pHaHHbIX paBeH 24 daca, TO doOpMMpOBaHME MakeTa 6yneT
ocyuwecTtensatbcd B 00.00 no BHYyTpPEeHHMM YacaM yCTPOMCTBA.

Ecnn nepuopn cb6opa aaHHbix 12 yacos, To B 00.00 1 B 12.00, 1 Tak ganee.

[Mepuon nepenaym JaHHbIX MOXeET HacTpamBaTbCs OT 5 MUHYT A0 24 yacos. [1pu BbiIxoae
Ha CBfA3b YCTPOWCTBO HauyMHaeT OTMNPaBAsATb MakeTbl C MOKa3aHWUAIMUM, HayMHas C CaMoro
paHHero. KOHKpeTHOe BpemMs nepefadn LaHHbIX He MOXET 6blTb 3alaHO, OHO onpefenseTcs
C/ly4aHbIM O6pPa3oM [/ KaXXLOro YCTPOMUCTBA BHYTPW BbIGPAaHHOrO nepuopa nepenavm
[AHHbIX C MOMEHTa NOLKJ/IIOYEHUS K CET.

[Tpumep

3agaH nepuopg nepenavm gaHHbix 30 MUHYT, @ YCTPOWCTBO 6bI710 3anyuieHo B 16:40 no
BHYTPEHHMM YacaM YCTPOWCTBa. [1pu CiydyalHOM moacyeTe, YCTPOUCTBOM Obl1IO Ha3HavyeHo
Bpems 16:41 ong nepenaym naketa B nosiyyacoBon nepuof ¢ 16:40 go 17:10. Takum o6paszom,
nakeTbl C JaHHOro yCTpOMCTBa byayT nepenaBatbca B 16:41, B 17:11, B 17:41, B 18:11 v Tak nanee
Kaxkable 30 MUHYT NO BHYTPEHHUM Yacam YCTPOMCTBA.

Bpems BHYTpeHHWMX 4YacCOB YCTaHaB/AMBAETCS aBTOMATUYECKM MPU MNOAKIOYEHUN K
yCcTpomncTBy Yepes USB, a Takxke MOXeT 6bITb CKOPPEKTMPOBAHO Yepe3 ceTb LoORaWAN®,
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OYHKUMOHAN

Mogaem Bera CH-13 aengeTcsa ycTponcTtBoM knacca C (no knaccndurkaumm LoRaWAN®)
n obecneymBaeT cneayomnmn GyHKLUMOHaN:

©® paboTa B pexumme Mpo3pavyHoro paamnokaHana LoRaWAN® <-> RS-232 uwnu
LoRaWAN® <-> RS-485

® CaMOCTOSTE/bHbIM OMPOC BHELIHEro 060pyAoBaHMg No npotokony ModBus RTU

® CaMOCTOSATE/IbHbIN ~ OMNPOC  BHELWHEro O06OpYyAOBaHUS  HACTPauMBaEMbIMU
KOMaHOamm

© nopaepxka ADR (Adaptive Data Rate)
© NoAAEP)KKa OTMNPAaBKKM MaKeTOB C NOATBEPXAEHNEM (HacTpanBaeTCs)

® BO3MOXHOCTb MEPEKNOYEHNA BXOOAOB B PEXUM «OXpaHHbIVI» Anga nNoaKNtO4YeHNA
BHELWHMX OATYNKOB MPOTEYKN, OXPaHHbLIX JaTYNKOB U T. L.

® BbIXO[ Ha CBA3b NMPW CpabaTbiBAHMM OXPaHHbIX BXOLOB
® K3MepeHne TemnepaTypbl
MAPKUPOBKA
MapKMpoBKa YCTPOMCTBa BbIMOJIHEHA B BMAE HAKIEMBAEMOM ISTUKETKM, KOTOpas
COLEPKUT:
@ HaunmMeHOBaHUWe N3nenng;
@ DevEUI,
® Mecsu 1 rog Bbinycka nsaenuns;
@ 3Haku cepTudmKaumu.

DTUKETKa pacrnosiaraeTcs B TPeX MecTax — Ha Kopnyce yCTPOWMCTBA, B MacnopTe U Ha
YMaKOBOYHOM KOPOBKE.

Kpome TOro, Ha ynakoOBOYHOW KOPOOKEe pacrnoniaraetcs AOMOJHUTENbHAs 3TUKETKA,
cofepxalias:

@ WMHdopmMaumto 0 BEpCUM BCTPOEHHOIO MPOrpPaMMHOro obecneyeHms;

© QR-kO4, B KOTOPOM COAEPXATCS K/OYM aKTMBaUMW YCTPOWCTBA B CETU
LoRaWAN®, nata nponsBoACTBa U Apyrne naeHTUOUKaTopbI.
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XAPAKTEPUCTUKN YCTPOMNCTBA

OCHOBHbIE
Bxozabl MnybCHblE no 2
MakcmnmanbHasg YyacToTa MMMNYJIbCHOrO CUrHana 200 Iy
Bxopnbl oxpaHHble no 2
NHTepdenc RS-232 nnn RS-485
USB-nopT mini-USB, type B
dnana3oH paboumx TemnepaTtyp -40..485 °C
BCTpoeHHbIM JaTumK TemnepaTypbl ha
LORAWAN®
Knacc yctponcTtea LORaWAN® C
KonnyecTtBo kaHanos LoRa 16
YacTOTHbIE MJIaHbl, MOAAEPYKAHHbIE MO RUB68, EU868, KZ865, npon3BO/bHbIN
YMOJIYaHUIO (Ha ocHoBe EU868)
YacTOTHbIE MAaHbl, LOCTYMHbIE MO/, 3aKa3 IN865, AS923, AU915, KR920, US915
Cnoco6 akTuBaumm B ceTn LoORaWAN® ABP nnn OTAA
[Mepmopn BbIxOLa Ha CBS3b 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
Twvn aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTb -138 dBm
LanbHOCTb pagmnocCBs3m B MIOTHOM 3aCTPOMKeE 0O 5 KM
JanbHOCTb paanoCBs3n B CENIbCKOWN MECTHOCTH 00 15 km
MoLLHOCTb NepenaTymkKa no yMoa4aHMo 25 MBT (HacTpavBaeTcs)
MATAHUE
BHewHee nuTaHue DC8..36 B
KOPIYC
Pa3smepbl kopnyca, He 6onee 90 x 49 x 46 Mm
CreneHb 3aWmMTbl KOpyca P65
KpenneHune CTSXXKaMm K onope, Ha DIN-peiky,
HacTeHHOoe
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HACTPOWMKN MO YMOJTYAHUIO

NMAPAMETP

YacTOTHbIN NNaH

Cnoco6 akTmMBaL MM B CETU
ABTOMATMYECKOE YrpaBieHne CKOPOCTbIO
3anpawuBaTbh NOATBEPXKAEHNE

3afepykKa OTKPbITUA NEPBOro NPUEMHOro
okHa (Rx 1 delay)

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

KonnyecTBO NepenoBTOPOB OTMPaBKMU
CKkopocTb

MolwHOCTbL NepenaTymka

[Nlepuopn nepenayum 4aHHbIX

Mepnop cbopa AaHHbIX

YacoBom nosc

Bxozabl paboTatoT B pexmme

3HAYEHUE

RUB68
OTAA
BK/IIOYEHO
BbIKJIIOYEHO
1 cekyHna

5 cekyHpa

1

DRO

14 pbm

24 vyaca

24 vyaca
UTC +00:00
MMMNYNbCHbIW

Insa nameHeHus HaCTpOeEK yCTpOVICTBa HEOBXOAMMO MOAKNIOYNTLCH K HEMY C NMOMOLLbIO

nporpammbl «Vega LoRaWAN Configurator». Bbol MmOxeTe ckayaTb €é Ha canTe B paspene
«[MporpammHoe obecrneyeHme», TaM >Ke HaAXOAMUTCS PYKOBOACTBO MO paboTe C
KOHOUTYypaTOPOM. [lepenTu Ha CTpaHuLLY NPOrpammbl.
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BHEWHWN BUA YCTPOWCTBA

Yctponcteo Bera CW-13 npenctaBneHoO B HeOOMbWOM MAACTUKOBOM Kopryce,
CKPYYEHHOM Ha LWypynbl € KperneHnem nof DIN-penky.

1 — wypynbl @ 2 MM X 8 MM, KPECTOBbIE c
2 — DIN-perka ¢ MOHTaXHbIMU OTBEPCTUSAMU @ 3 MM

3 — CUIMKOHOBbLIN YMIOTHUTENb 6€3 CKBO3HbIX OTBEPCTUMN, O6eCneYmBaOLLINIM CTEMNEHD
3alUMTbl KOpryca ycTpomncTea IP65.

Bce anemeHTbl ynpaBneHUs U MHAMKALUMW, a TakXe KOHTaKTbl AAs MOAKIOYEHMS
PacnoNOXeHbl BHYTPM KOpMyca Ha nnaTe.

L ]

4 — CBETOAMOLAHbIN MHANKATOP
4

5 — KHOMKa 3anycka

6 — KOHTAKTHbIE KJ1EeMMbl
S 7 — USB-nopT
6
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OMMNCAHWNE KOHTAKTOB

Mpy NOAKNOYEHUM PaOMOMOLEMA K BHEWHMM YCTPOWCTBAM cCliedyeT Y4YuTbiBaTb
BHYTPEHHIOIO CXEMOTEXHMUKY €ro MMMYJIbCHbIX BXOAOB, MPUBEAEHHYIO HUXKE.

L

1 MOMm

MCU

WUMMYNbCHBIA: *
exof

Mopnem nmeet 10 KOHTaAKTOB, NOAPOOHOE ONMCaHKE KOTOPbLIX MPUBEAEHO B Tabsmue:

KOHTAKT OlNMMCAHUE

-V [MnTaHue -
+V [MuTaHue +
B RS-485B

A RS-485 A

Tx RS-232 TX
Rx RS-232 RX

L CurHanbHas 3emns
Inl, In2 VIMnynbCHble BXOAbl 1 1 2

Ons nopkntodeHnsa RS-232 mnnm RS-485 ncnonb3lyeTcs 3emns J?_ ONg MOAKMOYEHUS
MMMYbCHbIX BXOLOB IN1 1 In2 ncnonb3yetcs 3emna L.

CyYeTumK MMMYNbCOB OCHALLEH aITOPUTMOM aHTUApPEeOEe3ra C NOCTOAHHOM BpeMeHU 5 Mc.
MoacyeT umnynbcoB ocylecTenseTcs ang yactot o 200 lu.

V]MﬂyﬂbCHbIe BXO4bl MOdeMa MNO3BONAIOT NOAKNOYaTb LeENnn CO CieayrowmnmMmm Tnnamm
3aMbIKaOLWLNX KOHTAKTOB:

® TEepKOH,;
® MeXaHumvyecKkas KHOrMKa;

© «OTKPbITbIA KOMIEKTOPY.
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O6opypnoBaHue ¢ MMnNyabCHbIM Bbixogom Tvuna NAMUR He noaaepxuBaeTcs

HO)’IFIpHOCTb MMeeT 3Ha4vYeHNE TOJIbKO AJ1d Lernn C KOTKPbITbIM KOJIJTEKTOPOM>.

YTo6bl COPOCUTL MOKa3aHUs WMMMYNbCOB Ha BXOAax, HeEO6XOAMMO MnepeBecTU
YCTPOWMCTBO B pexunm «Cknag» omTenbHbiM (6onee 5 cekyH[l) HakaTMeM Ha KHOMKY Ha naaTe.

MMnynbCHble BXOAbl MOTYT ObITb HACTPOEHbBI AJ19 MCMOJIb30BaHUS B pexmnme «OxpaHa»
yepe3 npunoxeHne «Vega LoRaWAN Configurator». B Takom cnyyae yCTpPOWMCTBO He
ocyllecTBASeT NOACYET UMMNYJSIbCOB Ha «OXPaHHOM» BXOLE, a TOJIbKO CNEeAUT 3@ U3IMEHEHNEM
ero cocrtosHusa. B cnyyae cpabatbiBaHMa «OXpaHHOro» BXo4a YCTPOMUCTBO aKTUBUMPYETCH U
OTNPaBNSET B CETb COOOLLEHME C CUTHAIOM TPEBOTW.

MakcrMmasbHag BO3MOXHas YaCTOTa reHepauum TPEBOXKHbIX MaKeToB — pa3 B 1 cekyHay.
NOAKNKOYEHUE TEPMUHAJIBHOTO PESUCTOPA

Ha nnaTe yCcTpomMCTBa YCTAaHOBAEH TEPMUHANbHbIM Pe3NCTop HomMumHasom 120 Om,
KOTOPbIM MO YMOJTYAHWNIO HE aKTUBEH.

g akTuBaLMM TEPMUHAJIBHOTO Pe3NCTOPa HYXXHO YCTaHOBUTb NEPEMBbIYKY Ha Pasbem
XP1 Ha nnaTe.

TepMUHaNbHbIM PE3UCTOP NCMNOJb3yeTCs AN 3alUUTbl OT NOMeEX Ha AJIMHHOW NIMHUK RS-
485, NO3TOMY €ro UMeeT CMbIC/T aKTUBMPOBATb Npu AnnHe nnHmm 100 n 6onee MeTpos.

PacnonoxeHue
pa3béma XP1 Ha
nnare
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MHONKALWMA YCTPOWUCTBA

o BE2a
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YCTpONCTBO UMeET OAMH CBETOANOLHbIN MHAMKATOP KPACHOIO LIBETA, PACMONOXEHHbIN
Ha nnate. VHAMKaUMS MCNOJIb3yeTCs TONMbKO Ha 3Tane aKTMBauuM YCTPOWMCTBA B CeTU

LoRaWAN®.

PacnonoxeHue
CBETOAUOAHOro
MHOMKaTOpa Ha

nnarte

CUTHAJT NUHONKATOPA

= —
. = =] i
26 = =]
s = =]
e = = ©
oh = =2 @t
— O 3= @
© Eﬁlﬂf e o)
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[%%%@@@!@@@@g
VN %2 el _'@
3HAYEHUE

KopoTkue BCrbILKK

OnHa ovHHag
BCMbIWKa B TedeHune 5 ¢

Tpw Bcnbiwkn no 1l c

NaeT npouecc NpnucoeamHeHns K ceTm

YCTpONCTBO YyCMNELWHO NPUCOeANHEHO
K CETU 1 B aKTUBHOM pEXMME

[TonbITKa NpUcoeanHeHUs
OKOHYMACh HEYLayYen Unn nepexos B
pexxmm «Cknag»

B Cllyvae HeycnemHoﬁ nonbiITKN MNMpUcoeguHeHnsa K CeTu yCTpOVICTBO
npoaAoO/DKNT HaKoMmJ1IeHUne OaHHbIX U 6y,u,eT OCylleCTB/IATb NOMNbITKU
npncoeanHeEHUA K CeT pa3 B 6 vacos

PeBn3ng N2 17 ot 28.03.2022
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PEKOMEHOALMUW MO MOHTAXY

Ina obecnevyeHns yCTOMYMBOM PafMOCBSa3M Mexay 6a30BOM CTaHUMEN U OKOHEYHbIM
YCTPOMCTBOM PEKOMEHYETCS U3beraTb yCTaHOBKM OOOPYAOBaHMS B MECTa, MpeacTaBasiowme
COOOW HenmpeopoNVMble Mperpagbl AN MPOXOXAEHWUS  pPaguMOCUrHana, TakuMe Kak:
apMUPOBaHHbIE MEPEKPLITUS U CTEHbI, MOABAJIbHbIE MOMELLEHNS, MOA3EMHbIE COOPYXEHUS U
KONoAubl, CTajlbHble Kopoba U T. 4.

Mpu pa3sBopavmMBaHUKM CETU, BKIKOYAOLLEN B Cebd 60/bLIOE KOMMYECTBO OKOHEYHbIX
YCTPOWCTB, HEOOXOAMMbBIM 3TaNOM SIBASETCS BbIMOJHEHME PaboT MO pPaanNoOMNIaHNPOBAHMIO C
NPOBeAEHNEM HAaTYPHbIX SKCMEPUMEHTOB.

I'Iepep, Ha4daJloOM MOHTaXHbIX pa60T Heo6xoaAMMO y6eJJ,VITbC$I, YTO Ha
o6opyp,OBa|-|vm YCTaHOBJ1€Ha nocyieaHAA BepCuUid NpoLLnNBKHU

Ins OCyLlecCTB/IEHNA MOHTAaXXa NoHago6bUTCH:

® OTBepTKa KpecToBas 0,-
® Wuno;
® HOX AJ19 3a4MCTKM NPOBOAJ;

®@ HOYTOYK.
[MowaroBbin MOHTaX BbIrSAUT CNEeAYIOWNMM O6pPa3OM:

1. HacTtpowka BCcex yCTPOMUCTB U NOAKIIIOYEHNE NX B OOLLYIO CETb (CM. PyKOBOACTBO MO
Pa3BOPAYMBAHMIO CETW) — KaK MPaBUIO BbINOJIHIETCS B oduce.

2. OnpeneneHune yaadHbix MecT 419 MOHTaXka Ha O6beKTE C MOMOLLbIO TecTepa CeTU.

ObecTounBaHMe NOAKIKOYAEMOro 060pyAOBaHMS, MPUOOPOB yyeTa 1 Mnp.

4. V3roToBneHne OTBEPCTUN B CUIIMKOHOBOM YMIOTHUTENE MO NPOBOAA — CTPOro no
KOJIMYeCTBY MPOBOLOB. HEOH6XOAMMO NOMHUTb, YTO NPOBOA, LO/HKEH 6bITb KPYI0ro
cevyeHuns N He 6onee 3 MM B MaMeTpe.

W

Mpu ypaneHUu yMJOTHUTENS, a TaKXKe MNpPUM YCTaHOBKE MPOBOAOB
ApYyroro AnameTpa Uiu CeYeHUs BO3MOXXHO YXYALUEHME XapaKTePUCTUK
YCTPOICTBa BNIOTb A0 BbIXOA4a U3 CTPOS BCAEACTBUE NOMNagaHUsa Baaru
BHYTPb Koprnyca

5. TopkntoyeHme BCex HEOOXOAMMbIX MPOBOAOB B kKnemmbl CI-13.
6. 3anyck yCTPOMCTBa — NepeBOL B PEXMM «KAKTUBHbIN» U PErMCTPaLma B CETU.
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PacnonoxeHune
KHOMKM 3anyckKa Ha
nnaTte

5
o)

b

@)

15

i

g

Dk

s

55665

Y

£).C) I s

7. C moMoLLbto HOYT6HYKa yoeanTbCs, YTO YCTPONCTBO YCMELWHO nepefaeT AaHHbIe.

8. lepen cOOpPKOWM YCTPOMUCTBA HeO6XOAMMO
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COPOCUTL  HAKOMJIEHHbIE  MPW

TECTUPOBAHNN U MOAKMIOYEHNN UMMYNbChl NMyTEM MepeBoOa yCTpOlZCTBa B peXnmMm

«Cknag» HaxxaTeMm KHOMKM B TeYeHUM 5 Cex.
9. BkMoOYNTb YCTPOMCTBO, HAXKaB KHOMKY 3aryckKa.
10. Céopka ycTpomncTaa.

11. MoHTax DIN-penkn mam ppyrom OOCTYMNHbIA CNOCO6 KpenaeHus YCTPOMCTBA Ha

obbekTe.

PeBn3ng N2 17 ot 28.03.2022
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PABOTA MOJEMA B PEXUME NMPO3PAYHOIO PAONOKAHAA

[ng BO3MOXHOCTU UCTMONb30OBAHMUSA MOLEMA COBMECTHO C Pa3/IMYHbIMU NPOrpaMMHbIMU
KOMMJIEKCaMK AncneTyepmsannm npmbopoB yYéTa U NPOMbILLIEHHOrO O60PYAOBAHUS B HErO
[o6aBneHa BO3MOXHOCTb paboTbl B pexxmme MNpO3payHOro pagmokaHana. B aTtom pexume
MoJeM paboTaeT KakK MPOCTOM KaHan CBA3N Mexay ceTbito LORaWAN® 1 noaknioveHHbIM
BHeLWHUM npubopom. CH-13 moxkeT nonyyaTtb M3 LORAWAN® ceTu faHHble, NpeaHa3HaYeHHble
0191 BHELLHEro YCTPOMNCTBA, N 6€3 KaKON-TMH60 06paboTKM NepenaBaTth X B MHTepdenc RS-232
mnn RS-485. Ecnm BHewHee yCTPOMCTBO OTBEYAET Ha 3ampoc, MOLeM NepefaéT NoyvYeHHble
[aHHble O6paTHO B CETb, TakKe 6e3 06pabOoTKM, B BUAE OLHOIO UM HECKONbKMX MAaKETOB.

Taknm 06pa3om, B pexxmme Npo3payHoro pagmokaHana Mogem He GopmMUpyeT 3anpoc U
He obpabaTbiBaeT OTBET OT npubopa Yyyé€Tta. O653aHHOCTb CHOPMMPOBaTbL 3aNpPOChl U
aHaNM3MpPOBaTb OTBETbI MOJIHOCTHIO JIOXNTCS Ha BHELLHEE NPUIOXeHKe, paboTatollee C Bera
CWM-13 yepe3 ceTb LORaAWAN®.

Onsa ob6ecneyeHns paboTbl YCTPOMCTBA B pPEXMME MPO3PAYHOro padmoOKaHana
Heo6Xx0AMMO yCTaHOBUTbL crneumanbHoe 1O «LoRa2TCP», KOTOpoe MOXHO CKavaTb Ha canTe
iotvega.com. TaM >e Ha CTpaHuue MPUIOXEHUS HaXOAUTCS PYKOBOACTBO MO MEPBUYHOM
HaCTPOMKe paboTbl YCTPOMUCTBA B PEXMME NPO3PAYHOro pagnoKaHaa.

B Bera CI-13 pexxrm npo3padyHOro pagmokaHana 4OCTyneH BCeraa BHe 3aBUCMMOCTU OT
HaCTPOEK.

PABOTA MOAEMA B PEXMME CAMOCTOATEJIbBHOTO OMPOCA

Bera CU-13 moxeT paboTaTb B peXMMe CaMOCTOSAATENbHONO OMnpoca JtobbixX
NOAKMOYEHHbIX MO UHTepdencam RS-232/RS-485 ycTtponcTs. ns aToro B nporpamme «Vega
LoRaWAN Configurator» Hy»HO cO34aTb M HAaCTPOUTb HEOBXOAMMbIE KOMaHAbl 3arMpOCOB U
OXUMJIaeMblX OTBETOB. [1oc/ie 3TOro MoLemM Ha4yHET onpallnBaTbh NOAKJIKOYEHHbIE YCTPOMUCTBA C
3aflaHHOW NepuoaUYHOCTbIO OT 1 fo 65535 cekyHA uamM cornacHoO CTaHZApTHOMY nepuony
c6opa OaHHbIX.

[MOCKOMbKY 3anpoChbl U OTBETbl HAaCTPaMBalOTCs BPYy4HYtO, mogem Bera CU-13 moxeTt
onpalKrBaTh MOAKIKOYEHHbIE YCTPOMCTBA MO NPOTOKONY Yepes nHTepdenc RS-232 nnn RS-485.

Ons HaCTpOMKM pexrma CaMOCTOSATENIbHOrO Onpoca HeobxoaMMO BO BKanke «Bera
CWM-13232 rev.2» win «Bera CW-13485 rev.2» B Bbinagarowem meHwo «OnpawmBaTth
NOAKJIIOYEHHbIE YCTPONCTBA» BbIGPATb XKENAaeMbI MYHKT.
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Hacrpoiitn nrTepdeiica

CKOpOCTL: 9600 -
BUT AaHHbIX: 8 6ut 7
HeTHocT: HET i
Cronossix 6uT: 1 cTonossid GuT a
TaiMayT 0TBETA BHEWHEr0 YCTPOiCTEa: 100ms -
OnpawHBaTh NOAKAIOHEHHLIE YCTPOACTER: Onpoc seikn.

MpeAyCTaHOENEHHEIE VTP O CTER
KomaHae! ModBus

MpoussonbHbIi

HacTpolikin nepenaqn nokasaHui
F.']BKmupT HaCTpoeK.

Mepioa Nepeaaq AaHHsIX: 24 vaca -
hinopT HacTpoek:

Mepuon chopa AaHHbIX: 24vaca -

Yacosoit noAc: UTC+00:00 -

Q¥ NonyanTs HacTpoli MeTiu BPEMEHH ANA NPO3PaYHOTO PAANOKaHANa

o TIDUMEHITE HACTPOIKK E

B pexmme caMOCTOATENbHOrO OnMpoca MOXeT 6biTb 4 BapuaHTa padoTbl. Bo Bcex
pPeXMMax aKTUBEH «MPO3payHbIM pafnoKaHan» U nepuoamyeckas oTrnpaBka MHbopmaumm o
HAKOMIEHHbIX MMMYJIbCax, TPEBOrax U NPOYMX NapameTpoB ycTpomncTea Bera C/1-13.

CaMOCTOSITENIbHBIN  OMNPOC OTK/OYEH. B 3TOM cCiyyae CaMOCTOATENbHbIM OMpPoC
MOLK/MOYEHHbIX YCTPOUCTB HE MPOU3BOAUTCS.

[MpenyCTaHOBNEHHbIE YCTPOMCTBA. Pexunm, MO3BONSIOWMM HACTPOUTb OMpoc A0 6
YCTPOUCTB MOALEPXMBAEMbIX TUMOB.

OrpalWMBaTE NOAKMIOHEHHEIE YCTRORCTEa: MpeaycTaHosneHHsIe yCTpoicTsa

KomaHas!

MpuHy AUTENbHBI onpoc

HacTpafii nepeaaqm noxasaxmi

Mlepioa nepenadi AaHHSIX: 24vaca -
Mepioa cBiopa AaHHbix: 24vaca -
Uacosoii nosc: UTC+00:00 -

METI SPEmeni AR Mpo3PEHHOTD PAaVoKaHana

HacTpolia onpoca ycTpolicTs

Alpec BHewHero yCTpoiicTEa 2t 0 Mepiypuii 20X
Biaxcnopr actpoex Shepromepa CE102M
Aapec srewrero yeTpoficTsa 3: 0
e Mynsc CTK-15-M-RS-485
Aapec srewrero yeTpoficTea 4 0 ~
Aapec srewrero yeTpoficTsa 5: 0 — -
@ Monywnrs racrpoiin Aapec srewrero yeTpoficTsa 6: 0 — -
4 MpUMEHUTB HACTPOTiKM £

ModBus RTU. O6meH gaHHbIMK € noaktodeHHbIM K C-13 yCTpONCTBOM NPOUCXOAUT C
ncnosb3oBaHmem npoTtokona ModBus RTU. [Mpyu HeoO6XoOMMOCTM 3TOT PEXMM MOXHO
HAaCTPOUTb, BOCMOJIb3OBABLWNCH Knasuwen «1o6aBuUTb HACTPOMKY». B pacKpbIBLUEMCS MEHIO
MOXHO MPOBECTU HAaCTPOWKY C/IEAYIOLLNX NapaMeTPOB:

PeBn3ng N2 17 ot 28.03.2022 17



) BeE2a

(O ) Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

ONpawMBaTh NOAKMIOHEHHBIE YCTPOMCTBA: ModBus =

KomaHas!

I T

Hacrpofiy nepeaav noxasariti

Mepyoa nepeaa| AaHHsIX: 24uaca -
Mepvoa copa AakksIX: 24uaca -
\acosoii nosic: UTC+00:00 -

MeTKM BpeNeHi AR NPO3PAUHOr0 PARMOKaHANa

Hacrpoiia onpoca ycTpoficts

Slave ID: 0 || @yraums: |01 (0x01) Read Coil Status v | Data: | |

Mask: [ ]

Rsxcnopt Hacpoex caa | ]

daimnopT 1 -
[ eorTacros Ecrvt cosnano: | OTnpasuTs secs naker ¥ YeravosuTs nepuoa [7], ¢ | 1 Oxwganve otsera, c: | 1 MeTkuspevern || CRC

YAanuTs HaCTpOViKY
Q Nonyunts HacTpoiikin [o6aBuTh HaCTPOIKy
 TpimeHTE HaCTpOiikH

Slave ID — appec NOAKIIOYEHHOIO YCTPOMUCTBA
QyHKUMS — GYHKUMSA Onpoca perncTpoB no npotokony ModBus RTU

Data — none, B KOTOpOM cniegyeT nponmncaTtb PDU cornacHo npotokony ModBus RTU, a
TaKXXe KOHTPOJIbHYIO CyMMY, ecnn He ycTaHoBneH dnar CRC B rpynne HacTpoeK LaHHOro
3anpoca

CRC - ¢nar, ycTaHOBKa KOTOPOro mMo3BOASIET aBTOMATUYECKM BECTUM MNoACYET
KOHTPOJIBHOM CYMMbI 1 BKJIKOYaTb €€ B COCTaB 3anpoca. [1pu yctaHosneHHoM ¢nare CRC, Tak
YKe MPOBOANTCSH MPOBEPKA KOHTPOJIbHOM CYyMMbl B OTBETAX NOAKJIKOYEHHOIO YCTPONCTBA. A BOT
oTnpaBka oTBeTa B ceTb LORaWAN® npowussoantcs 6e3 nons CRC.

OXunagaHne oTBeTa — MNapaMeTp, OTBeYallWUM 3a BpemMs OXWAAHUS OTBETa nocie
OTNpaBKK 3anpoca. B cnyyae, ecnm oTBeT OT NMOAK/NOYEHHOrO YCTPOMCTBA HE MOCTYNnuia B
TeYeHMe yKa3aHHOro MpoMexyTka BpeMeHu, To B ceTb LORaWAN® oTnpaBnseTcs nakeT C
COOTBETCTBYOLWEN MHOPMaLMeN.

YCTaHOBUTL Nepuos — BKJIOYEHME LAaHHOMO NnapamMeTpa NO3BOSISET HACTPOUTbL MEPUOL
OTMpPaBKM 3ampoca B MHTeEpdENC NOAKIIOYEHHOrO YCTPOMUCTBA Ooee rMbKO, Hexenn 3TO
npensioXeHo B popmaTe CTaHLAPTHbIX NepMoaoB CObopa 1 Nepenayn AaHHbIX.

Mask — macka KOTOpasda HaknagbiBaeTCqd Ha OTBET OT NMNOAK/TIOYEHHOTO yCTpOIZCTBa.

Pattern — nocnenoBaTeNbHOCTb 6GaWTOB C KOTOPOW CPaBHUBAETCA OTBET OT
NOAKIOYEHHOIO YCTPOMCTBA.

[Tpumepebi
BapwuaHT 1 (mnonHoe coBnaaeHme):

B otBeT Ha 3anpoc, MOAKMOYEHHOE YCTPOWMCTBO OTMPAaBMIO TaKOW MakeT OaHHbIX:
010203040506070809 (9 6anT AaHHbIX)

Monb3oBaTenem nponuncaH nattepH (Pattern):
019999990506070809 (9 6aNT AaHHbIX)
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Monb3oBaTenem nponmncaHa macka (Mask):
FFOOOOOOQFFFFFFFF (pa3mep mackun — 9 6anT)

FF — roBOpUT O TOM, YTO 3TOT 6ANT M3 NMaKeTa AaHHbIX OT MOAKIKOYEHHOrO YCTPOMNCTBA,
NMOMIHOCTbIO CPaBHMBAETCH C MaTTepHOM (Pattern)

00 — roBOpUT O TOM, YTO ITOT HANT HE CPaBHMBAETCA C NaTTepHOM (Pattern)

\01102\03\04105106\07108\09\
\FF\OO\OO\OO\FF\ FF\ FF\ FF\FF\
01199199199\05\06 0710809\

BapwaHT 2 (HeT coBnaaeHus):

OTBeT ycTpowncTBa: 010203040506070809 (9 6anT AaHHbIX)
Macka (Mask): FFOOOOOOQOFFFFFFFF (pa3mep mackmn — 9 6anT)
MatTepH (Pattern): 019999990506070101 (9 6anT AaHHbIX)

\01102\03\
\FF\00\0
10)

=
S
9
(o)}

4\05\06\07108109\
\OO\FF\ FF\ FF\ FF\FF\
199199199\05\06\07 0l \ B

(@)

=
e}
S

Ecnn coBnasno — napameTp, 3HaYeHMEe KOTOPOro NO3BONSET ONpefeNinTb, YTO cnepyeT
cAenaTb C OTBETOM MOAK/IIOYEHHOIO YCTPOMCTBA MOC/E CPpaBHEHUS C naTTepHOM. OTNpaBnTb
eCnu COBMaso UM He NPOMU3BOANTL OTMNPAaBKy. B cnyvyae ecnu coBnafeHUs HET, NakeT B CeTb
LoRaWAN® He oTnpaBnseTcs.

[MpOWn3BObHLIN. B JaHHOM pexxmme, NONb30OBaTENO NpefnaraeTcs NponmcaTb 3anpochl,
KOTOpble 6yayT OTNPaBAsTbCA B MHTEPDENC MOAKIIKOYEHHOIO YCTPONCTBA C YCTAHOBJIEHHbBIM
nepmnonoM. lNonb3oBaTeb MOXET 3a4aTh NOOYIO NOCNEA0BATE/IbHOCTb 6ANTOB, YTO NO3BONSET
CaMOCTOSITE/IbHO OpraHM3oBaTb PaboTy C YCTPOMCTBOM, MPOTOKON OB6MEHa KOTOPOro He
nopgaepxaH B CW-13. [Ind TOYHOW HACTPOWMKM HEO6XOOAMMO HaxkaTb KHOMKY «J[lo6aBuTb
HaCTPOMKY».

OyHKuMoHan napameTpoB Mask, Pattern v apyrux aHanoruvyeH pexumy
CaMOCTOSTENILHOro onpoca no npoTokony «ModBus RTU» (cTp. 18).
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B naHHOM paspene onmcaHa mocnenHas Bepcus NpoTokona obmeHa aaHHbimm CU-13 ¢
cetbto LORaWAN®. Bepcua npoTokona yCTpOWCTBa oTo6paxaeTca B «KoHobuUrypatope» BO
BKnagke «MHpopmaumnsa».

B nonax, cocrofiimMx M3 HECKOJIbKUX 6aiT, Mcnonb3lyetcs MNOpSAOK
cnepoBaHu4 little-endian

MOJEM BETA CU-13 MEPEAOAET MAKETbI CIEAYIOWNX TUMOB

1. TakeT C TeKyLLMMM MOKa3aHUIMU

MepenaeTcs perynspHo uam no cobbiTnio Ha LORaWAN® nopT 2

Pasmep B 6antax OnucaHue nong Twvn AaHHbIX

1 6ant [MpuynHa Nnepenaym NakeTa uint8
00 — o BpemeHu,
01 — no oxpaHHOMYy BxOoAy 1
02 — Nno oxpaHHOMY BXOAyY 2

4 6anTa Bpems popmmpoBaHms nakeTa unixtime uint32
1 6ant TemnepaTtypa, °C int8
4 6anTa Noka3aHuWsa Ha Bxoae 1 (B 3aBUCMMOCTU OT TUMa - uint32

4YMCNO UMMYJIbCOB, NMMH6O COCTOSHNE
0 — pa3oMKHYyT, 1 - 3aMKHYT)
4 6anTa [Moka3aHua Ha Bxoge 2 (B 3aBUCMMOCTM OT TUNa - uint32
4YMCNO UMMYJIbCOB, NMMH6O COCTOSHNE
0 — pa3oMKHYyT, 1 - 3aMKHYT)
1 6ant 3HayeHre OCHOBHbIX HACTPOEK (6UTOBOE none) uint8

PaCLLIIACI)pOBKa OUTOBOrO MoJsa «3Ha4YeHMUsA OCHOBHbIX HaCTpOEK»

but 3HauyeHue

0 6ut 3anpoc noaTeepxaeHus naketos O - BbIK/ItOYEH, 1 — BK/IIOYEH
16ut Pexxum Bxoga 1: O — MNyNbCHbIN, 1 - OXpaHHbIN

26Ut Pexxum Bxogza 2: 0 — MNyJIbCHbIN, 1 - OXpaHHbIN

3,4,5 6uThl [Mepuopn nepenayn LaHHbIX:

|3 ==0|4 == 0|5 ==0| - 5 MUHyT
|3 ==1|4 == 0|5 == 0] - 15 MuHyT
|3==0]4 ==1|5==0]| - 30 MUHyT
|3==1|4==1|5==0| - 1 vyac
|3 ==0|4 == 0|5 ==1| - 6 yacos
|3 ==1|4 == 0|5 ==1| - 12 yacos
|3 ==0|4 == 1|5 == 1| - 24 yaca

6,7 6UTHI Pexxnm paboTbl MHTepdenca:
|6 == 0|7 == 0| - TONbKO NPO3PaYHbIN PaJnoOKaHa
|6 == 1|7 == 0| - onpoc Npnb0OPOB y4ETa
|6 == 0|7 == 1| - ModBus
|6 == 1|7 == 1| - NPOM3BOSbHbIN
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2 [lakeT C [aHHbIMKM OT BHEWHEro YCTPOMUCTBA AN pPexnmMoB «[1po3payHbin

paanokaHan» n «[1pon3BONbHbIN»
OTnpaBnsietcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pasmep B 6amnTax
1 6ant

1 6ant

2 6amnTa

1 6ant

1 6ant

1 6ant
MacCuB

OnucaHve nong

[NpunynHa Nnepepaym nakeTa 13 - NakeT C JaHHbIMK OT
BHELLUHEro yCTPONCTBa 419 PEXUMOB “[1po3payHbii
pagnokaHan” n "Tpown3BonbHbIN"

[TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope

(oTcyeT c 0)

O6Wwmin pasamep NOJyYeHHbIX Yepe3 MHTepdenc

DaHHbIX

Pasmep LaHHbIX B TeKyLLEeM NakeTe
MopaaKoBbIM HOMepP NakeTa (B Ciyyae nepeaaydn
HECKOJbKMX MaKeTOB, KOrAa AaHHble HE MOMELLATCS

B OLWH)

Oblee KONMMYECTBO NaKeTOB
JaHHble [1-39 6anT]

Twn naHHbIX
uint8

uint8

uintl6

uint8

uint8

uint8

TexHonoruns nepepavm faHHbIX LORa HaknaZblBaeT OrpaHUYEHUS Ha MaKCUMMabHbIN
pa3mMep nakeTa, B 3aBUCMMOCTM OT CKOPOCTU, Ha KOTOPOW NepenaeTcs AaHHbIM NakeT. B ciyyae
eC/IN aHHble, NOJlyYeHHble Yepe3 BHEWHUN MHTepdEenc, He MOryT 6biTb nepefaHbl B O4HOM
nakeTe, OHM Pa3bmMBAIOTCH Ha HECKOJIbKO NAaKETOB, KOTOpPbIE MepenatnTCs nocaefoBaTeNbHO.

3 T[lakeT ¢ LaHHbIMKM OT BHELLHEro yCTponCTBa Ans pexmma «ModBus»

OTnpaBnsieTca ycTponcTtBoM Ha LORaWAN® nopT 2

Pa3mep B 6amnTax
1 6ant

1 6anTt
2 6anTa
1 6anTt

1 6anTt

1 6anTt
2 6banTa
MaccuB

OnucaHne nongd

MpuumnHa nepenayum naketa 04 - nakeT € AaHHbIMKN OT
BHELIHEro yCTpomncTBa ana pexmnma "ModBus”
[TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope

(oTcueTt c 0)

O6wWwmin pasmep NOJTyYeHHbIX Yepe3 nHTepdenc

JAaHHbIX

Pa3smMep LaHHbIX B TEKYLLEM MakeTe
MopsaaKOBbIM HOMepP NakeTa (B cnyvae nepenayn
HECKOJIbKMX MaKeTOB, KOrAa AaHHble HE MOMELLAOTCS

B O4MH)

O6Liee KoNMYecTBO NakeToB
ALpec CTapTOBOro permcTpa

JHaHHble [1-37 6anT]

Tun paHHbIX
uint8

uint8
uintlé
uint8

uint8

uint8
uintlé

4 T[lakeT C [JaHHbIMM OT BHEWHEro YCTPOWCTBa A5 PEeXMMOB «[1po3payHbin

pagamokaHan» un «[1pon3BOJIbHbIN» C METKOW BPEMEHM
OTnpaBnsieTcsa ycTponcTtBoM Ha LORaWAN® nopT 2
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Pa3smep B 6anTtax OnuncaHune nong

1 6anT [MpuumnHa nepenaym naketa 05 - nakeT € AaHHbIMUK OT
BHELIHEro yCTpOMCTBa 415 PEXMMOB "[1pO3payHbIv
pagmokaHan” u "[pon3BOJIbHbIN"

4 6anTa Bpema popmMmurpoBaHMs nakeTa unixtime

1 6anT [TopALKOBbIM HOMEP HAaCTPOWKK B KOHPUTypaTope
(oTcyeT c 0)

2 6anTa O6Wwmin pasamep NOJyYeHHbIX Yepe3 MHTepdenc
OAHHbIX

1 6ant Pasmep OaHHbIX B TEKYLLEM MNaKeTe

1 6ant MopsaKOBbIM HOMEpP NakeTa (B cnyyae nepenaym
HECKOJIbKMX MaKETOB, KOrAa AaHHble He MOMeLLaloTCH
B OAMH)

1 6anT Obuee KONNMYeCTBO MaAKeTOB

MaccuB HaHHble [1-39 6anT]

5 T[lakeT C paHHbIMKU OT BHeEWHero ycTpowmcTBa Ansd pexumma «ModBus» c¢ MeTkomn

BpeEMeEHMN
OTnpaBnsieTca ycTponcTtBoM Ha LORaWAN® nopT 2

Pa3smep B 6anTtax OnuncaHune nong

1 6ant MpuumHa nepenaym naketa 06 - makeT C AaHHbIMK OT
BHELIHEro yCTpomncTBa ana pexmnma "ModBus”

4 6anTa Bpema dopmmpoBaHms nakeTa unixtime

1 6ant [TopaaKOBbIM HOMEP HAaCTPOWKM B KOHPUTypaTope
(oTcuet c0)

2 banTa O6LWwm pasmMmep NOJTyYEHHbIX Yepes nHTepdenc
OAHHbIX

1 6anT Pa3smMep LaHHbIX B TEKYLLEM MaKeTe

1 6ant MopsAKOBbIM HOMepP NakeTa (B Cnyvae nepenadn
HECKONbKMX MAKEeTOB, KOrAa AaHHblE HE MOMELLAOTCS
B OAMH)

1 6ant ObLuiee KONMYECTBO MaKeTOB

2 6anTa ALpec CTapTOBOro permcTpa

MaccuB JaHHble [1-37 6anT]

6 [lakeT C JaHHbIMUM OT CYETUYMKA SNEKTPOIHEPTUM
OTnpaBnsieTcsa ycTponcTtBoM Ha LORaWAN® nopT 2

Pasmep B 6antax OnucaHue nons

1 6ant MpuumHa nepegaym naketa 07 - oNnpoc cyeTymka
3NEKTPO3HEPrnm

1 6ant Tun yctpownctea 01 - SHepromepa 102M, 02 -
Mepkypun 206

4 6anTa CepuinHbIn HOMep Npubopa yyeTa

1 6ant PesynbTat onpoca (1 — ycnex, O - owwnbKa)

4 6anTa Bpemsi popmmpoBaHms nakeTa unixtime

4 6anTa [MokasaHus Tapud 1

4 6anTa [Moka3zaHus Tapud 2
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Twun gaHHbIX
uint8

uint32
uint8
uintl6
uint8

uint8

uint8

Twun gaHHbIX
uint8

uint32
uint8

uintl6

uint8
uint8

uint8
uintlé

Twn paHHbIX
uint8

uint8

uint32
uint8

uint32
uint32
uint32
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4 6anTa [Moka3aHus Tapud 3 uint32
4 6anTa MokazaHusa Tapud 4 uint32

7 TlakeT ¢ JaHHbIMU OT CYETUYMKA TEMIa
OTnpaBnsietcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pasmep B 6antax OnmcaHue nons Tun faHHbIX
1 6ant MpuumnHa nepenaym naketa 08 - onpoc cyeTymka uint8
Tenna
1 6ant Tun yctpownctea 03 - INynbc CTK-15 uint8
4 6anTa CepuinHbIn HOMep Npubopa yyeTa uint32
4 6anTa Bpema popmMmurpoBaHMs nakeTa unixtime uint32
8 6anT KonnyecTBo noTpebieHHON TENNOBOM SHeprnm, BT uint64
4 6anTa CyMMapHbI O6beM TEMIOHOCTUTENS, N uint32
4 6anTa Bpemst HapaboTku, Y uint32
2 banTa Tekyuwiaa TemnepaTypa B nogatowem TpybonpoBoae uintl6
°C*100
2 6anTa Tekyuiaa TemnepaTypa B O6paTHOM TpybOnMpoBoOae uintl6
°C*100
2 6anTa TekyLlwmin pacxog TennoHocuTens, n/4ac uintl6
4 6anTa TekyLlwmin pacxog TennoHocuTens, n/4ac uint32
4 6anTa MowHocTb, BT uint32
1 6ant Cpepat (HocuTens) uint8

8 Tllaker, nepe,u,aBaeMbM npn OTCYTCTBMIN OTBETA OT MNOAKITIOHYEHHOIO npm6opa y4yeTa

Pasmep B 6antax OnucaHue nons Twvn AaHHbIX

1 6ant MpuumnHa nepegayum naketa 09 - HeT oTBETa OT uint8
YyCTPOWCTBA

1 6ant [MopsaKOBbIN HOMEP HAaCTPOWMKM B KOHbUIypaTope uint8

1 6ant Tun yctponctea 01 - SHepromepa 102M, 02 - uint8
Mepkypwuin 206, 03 - INMynbc CTK-15

4 6anTa CepuiHbin HOMep npubopa yveTa uint32

9 [lakeT, nepenaBaembi NpM OTCYTCTBMM OTBETa OT YCTPOMCTBa Ha ModBus wnm
NOJIb30BaTENbCKUM 3aNpocC
MepepaeTtcs Ha LORAWAN® nopT 2

Pa3mep B 6antax OnucaHue nong Twvn faHHbIX

1 6ant lNpunynHa nepepayvm naketa 10 - HeT OTBETa Ha uint8
nonb3oBaTeNbCkun nnn ModBus 3anpoc

1 6anT [MopsaKOBbIM HOMEP HAaCTPOWKK B KOHbUTypaTope uint8

! Mone Cpeaa (HocuTensb) KoAMpPYeETCA B COOTBETCTBUM € NPOTOKoNoM MBUS (pasaen npoTtokona 8.4.1 Measured Medium
Variable Structure)
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10 MakeT, NnepenaBaemMbii NPU BOCCTAaHOBNEHWM O6MeHa C MPUBGOPOM yyeTa
Mepenaetcs Ha LORaWAN® nopT 2

Pa3mep B 6antax OnucaHume nong Twn gaHHbIX
1 6ant MpuumnHa nepenaym naketa 11 - BOcCTaHOBNEH OOMeH  uint8
C YCTPOWCTBOM
1 6ant [TopsaKOBbIM HOMEP HACTPOWKK B KOHbUTYypaTOpe uint8
1 6anT Tun yctponctea 01 - SHepromepa 102M, 02 - uint8
Mepkypuin 206, 03 - INMynbc CTK-15
4 6anTa CepuinHbIn HoOMep Npubopa yyeTa uint32

11 lMakeT, nepepaBaembln MpW BOCCTAHOBAEHMM O6MeHa C MNpuMHbOPOM y4yeTa
nocpeacTBOM NoJb3oBaTeIbckoro nnn ModBus 3anpoca
Mepenaetcs Ha LORaWAN® nopT 2

Pa3smep B 6antax OnucaHue nons Twn pgaHHbIX
1 6ant MpuunHa Nnepenaym naketa 12 - BOCCTaHOBNEH O6MeH  uint8

C YCTPOWCTBOM MO MOJib30BaTeNbCKOMY nnn ModBus

3anpocy
1 6anT [TopsaKOBbIN HOMEP HACTPOWKK B KOHbUTYypaTOpe uint8

12 TlakeT € 3anpOCOM KOPPEKTUPOBKM BPEMEHN
Mepenaetcs oanH pa3 B 7 agHen Ha LoORaWAN® nopT 4

Pasmep B 6antax  OnucaHue nons Twvn AaHHbIX
1 6ant [MpuymHa nepenayn NakeTa, 4as OAaHHOro nakeTa = uint8
255
4 6anTa Bpems pagyomonema Ha MOMEHT mepefayn naketa  uint32
(unixtime UTC)

[Nocne nonyvyeHma nakeTa JaHHOIo TUMa rnpuaoXeHme MOXeET OTIMpPaBUTb paanomMmogemMy
MakKeT C KOppeKTMpOBKOVI BpeEMEHMN.

13 M'HpOpMaUMOHHbLIN NakeT
MepenaeTcs Npu perucTpaumnm B ceTh unm no 3anpocy Ha LoRaWAN® nopt 195

Pa3smep B 6antax OnucaHue nons Twun paHHbIX

1 6ant [MpuumnHa nepegaym naketa: 195 uint8

1 6ant MpuynHa nepepauun: «0O» - Npu perncTpaumm B cetun, «1»  uint8
- MO 3anpocy

16 6anT Kopg npoussoautens, B ASCII uint8

16 6anT Mogenb yctpomncTsa, B ASCII uint8

4 6anTa [aTa BbiNyCcKa NpoLWMBKMK, unixtime (mopsaok 6anT- big uint32
endian)

2 6anTa Bepcusa nnatbl uint8

2 6anTa Bepcus npowmekn (CTapwnim 6anT — major, MnaaLlmnm uint8

6anT - minor). NMpumep: 0x0301 — Bepcua npowmekm 3.1
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2 6anTa

1 6anT
4 6anTa

14 TlakeT c guarHocTu4yeckon nHpopmaumen

Bepcus npoTokona (CTapwumin 6anT — major, MAaaLwmii uint8
6anT - minor). NMpumep: 0x0200 — Bepcua NpoToKoNa

2.0

3apsing 6atapew, %, (ana CH-13 scerga 0) uint8
KonnyecTBo OTNpaBAEHHbIX B 3dMp NakeToB (Mopsaok uint32

6anT- big endian)

[MepenaeTcss yCTpOMCTBOM Ha nopT 85. [JMarHOCTUYECKM MaKeT, CYLEeCTBYIOWMA B
Lenax OKasaHus TEXHNUYECKOM NoAAePKKN. [ToapobHOe onncaHmne He NpefoCcTaBnseTcs.
15 TlakeT ¢ HacTponKamu

Mepenaetcs ycTtponctBoM Ha LORaWAN® nopt 3

Pasmep B 6anTax
1 6ant

2 6anT

1 6anTt
len 6anTt
2 6anT
1 6anTt
len 6anTt

2 6ant
1 6anTt
len 6anT

OnucaHue nongd

Twn paHHbIX

[MpunynHa nepepavm NakeTa, o JAHHOro NnakeTa == uint8

ID napameTpa

OnunHa paHHbIX (len)
3HayeHre napameTpa
ID napameTpa

OnunHa paHHbIX (len)
3HayeHre napameTpa

ID napameTtpa
OnvHa gaHHbIX (len)
3HayeHMe napameTpa
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MOJEM BElTA CU-13 MPUHUMAET MAKETbI CNEAYIOWKUX TUMOB

1. TlakeT C KOPPEKTUPOBKOM BPEMEHM

MepepaeTtcs npunoxxeHnem Ha LoRaWAN® nopT 4

Pasmep B 6antax OnucaHue nons

1 6anT [MpuymnHa Nepenayn nakeTa, 41g JaHHOro naketa = 255

8 6ant BenunumHa B cekyHAax, Ha KOTOPYIO HYXHO
CKOPPEKTNPOBATb BpeMs. MoXeT 6bITb MOJIOXKUTEIbHOM
WUNn OTpuULaTENIbHOMN

2 3anpoc AMarHOCTUYECKOro nakeTa
Mepenaetcs npunoxeHmem Ha LoORaWAN® nopT 85

Pa3mep B 6antax OnucaHue nons
1 6ant Jlloboe 3HauyeHme B npenenax 0x00 — OxFF

3 3anpoc MHGOPMALMOHHOIO NakeTa
MepenaeTcs npunoxeHmem Ha LORaWAN® nopTt 195

Pasmep B 6antax OnucaHue nong
1 6ant Jlloboe 3HayeHme B npenenax 0x00 — OxFF

4 T[lakeT C 3anpoOCOM HaCTpoOeK

MepenaeTcs npunoxeHmem Ha LORaWAN® nopT 3

OnucaHune nons
[MpuymMHa Nepegaym nakeTa - 3anpoc HacTpoek 01

Pa3mep B 6amnTax
1 6anTt

B oTBeT Ha LaHHbIM NaKeT YCTPOMCTBO NpULLSIET NMakeT C HaCTPOMKaMM.

5 [lakeT c HaCcTpoWMKamMmu

Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

Twun paHHbIX
uint8
int64

Twn paHHbIX
uint8

Twun paHHbIX
uint8

Twn paHHbIX
uint8

MepepaeTtcs npunoxeHnem Ha LORaWAN® nopT 3, NOAHOCTbIO MAEHTUYEH MakeTy OT

yCTpOMCTBa

Pasmep B 6antax OnucaHue nons

1 6anT [MpuumHa nepenaym naketa 0x00
2 6anTt ID napameTpa

1 6anT OnunHa paHHbIX (len)

len 6anTt 3HayeHne napamMmeTpa

2 6anTt ID napameTpa

1 6anTt OnunHa paHHbIX (len)

len 6anT 3HayeHne napameTpa

2 6anT ID napameTpa

- T

Twn paHHbIX
uint8

uintlée
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1 6anT OnuHa paHHbIxX (len) uint8
len 6anTt 3HayeHWe napameTpa . mmee-

[NMepenaBaeMbi Ha YCTPOMCTBO MakeT C HACTPOMKAMM MOXET COAEPXaTb He BCe
HACTPOWKW, MOALEPXKMBAEMbIE YCTPONCTBOM, @ TONIbKO Ty UX YaCTb, KOTOPYIO HEOHXOAMMO
N3MEHUTD.

Taénnua ID HacTpoek CN-13 1 X BO3MOXHbIX 3HAYEHWNI

B Ta6bnuue ykasaHbl 3HadyeHunss B DEC, npu oTnpaBke AaHHble 3Ha4YeHUs
TpebyeTcs nepeBectn B HEX

ID OdnvHa
. OnucaHwne MpuHMMaemble 3HaYeHus
HaCTPOWMKM OAHHbIX
4 3anpalwmnBaTbh MOATBEPXKAEHME 1 6ant 1 — 3anpawmnBaTh
2 — He 3anpalnBaThb
8 KonnyecTBO NepenoBTOPOB NMakeTa 1 6ant ot 1lpo15
16 [Mepunon nepenavm AaHHbIX 1 6ant 1-1uvac
2 — 6 yacos
3 —12 yacos
4 — 24 yaca
5 = 5 MUHyT
6 — 15 MuHyT
7 — 30 MUHYT
20 CKopocTb UHTepdenca 1 6ant 1-4800
2 -9600
3 —14400
4 - 19200
5-38400
6 - 57600
7 — 115200
8 — 300
9 -600
10 — 1200
11 - 2400
49 Mepuon c6opa AaHHbIX 1 6ant 1-1vac
2 — 6 4acoB
3 —12 yacos
4 — 24 vaca
5 =5 MuUHyYT
6 — 15 MUHYT
7 — 30 MUHYT
55 YacoBow nosc, B MUHYyTax 2 6anT oT -720 no 840
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Mopembl Bera CU-13 [OMXKHbI XPaHUTbCS B 3aBOLACKOM YMaKOBKE B OTarjMBaeMbIX
nometeHuax npm temnepatype oT +5 °C o +40 °C n OTHOCUTENIbHOW BAAXXHOCTU He bonee

85%.

TpaHCNOPTMPOBaHNE MOAEMOB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB Ha
ntobdble paccToaHua npm TemnepaTtype ot -40 °C go +85 °C.
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6 KOMTIJIEKT NMOCTABKU

Moaem nocTaBnseTcs B Cnefyowmx KOMIIeKTaumsx:
1. Mopem Bera CN-13-232 — 1 wT.

BUHTbI — 4 WwT.

MacnopTt — 1 wr.
2. Mopem Bera CM-13-485 - 1 wr.

BUHTbI — 4 WwT.

[MacnopTt — 1 wr.

PeBusnga Ne 17 o1 28.03.2022 ‘
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IsroToBuTenb rapaHTUpyeT COOTBETCTBME U3Lenns LEUCTBYIOWEN TEXHUYECKOW
OOKYMEHTaUMu nNpu COONIOAEHNN YCNOBUN XPaHEHUS, TPAHCNOPTUPOBAHMS 1 SKCMlyaTauunu,
yKa3aHHbIX B «PyKOBOLCTBE MO 3KCrlyaTauum».

[@apaHTUMHBIM CPOK 3KCMlyaTaumm — 36 MecsLeB.

[ApPaHTUMNHBIN CPOK SKCMIyaTaunm NCYUCNSETCS CO AHA OTMETKM O MPOAaXKe B nmacnopTe
n3genus, a npu OTCYTCTBMM TakOM OTMETKM C AaTbl BbiMyCKa. B TeyeHue rapaHTUMHOIO CpoKa
N3roToBUTENb OOA3aH NPEAOCTaBUTb YCAYrM MO PEMOHTY WAN 3aMEHWUTL Bbillelee N3 CTPOS
YCTPOMUCTBO UM €ro COCTaBHbIE YacCTMW.

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

® un3genne He MMeEeT NnacnopTa,

© B nacnopTe He npocTaeneH wTtamn OTK u/unm OTCyTCTBYeT Haknemka C
nHbopmaumen ob yCTpONCTBE;

® 3aBoackon Homep (DevEUI, EMEI), HaHEeCEHHbIM Ha u3genue, oTaMYaeTcs OT
3aBoackoro Homepa (DevEUI, EMEI), yka3aHHOro B macnopTe;

® um3genne nogBeprasoCb BMeELWATENbCTBAM B KOHCTPYKLUMIO n/mnn nporpaMMHoOE
obecneyeHune, He npegyCcMOoTpEHHbIM 3KCFU'IyaTaLI,l/IOHHOl;I ,EI,OKyMeHTaLI,VIeVI;

® un3genne NMeeT MeXaHUYEeCKUE, SNIEKTPUYECKUME U/UNn UHble noBpexageHuna u
,El,eq)eKTbI, BO3HUKLWUIME TPU HapyweHnn yCJ'IOBMVI TPaAHCMOPTUPOBaHMA, XpPaHEHUA U
SKCrayataunn,

® un3pgenne uMMeeT cCiiebl PeEMOHTa BHE CEPBUCHOINO UEHTpa npeanpuatug-
N3roToBUTEJIA,

© KOMMOHEHTbl M34ENUS  UMEKOT  BHYTPEHHME  TMOBPEXIAEHWUS,  Bbl3BaHHbIE
nonagaHMem BHYTPb MOCTOPOHHUX MPeaMETOB/XXNAKOCTEN U/UNU CTUXUAHBIMW 6e4CTBUSAMMU
(HaBOZHEHME, NOXaP U T. ).

CpeaHum cpok cnyxobl nsgenuns — 7 ner.

MY BO3HUKHOBEHWUN rapaHTUMHOIO Cny4Yas cieayeTt o6paTUThCA B CEPBUCHDIN LIEHTP MO
afpecy:

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

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

3aronoBokK YetpomncTteo LoRaWAN® Bera C-13
Tun AOKYMEHTa PykoBoACTBO

Kon ooKymeHTa B02-C13-01

Homep v gata nocnegHem pesmsmm 17 o1 28.03.2022

NcTopus pesmsuin

Pesu3sna [lata O®NO  KommeHTapum
01 23.03.2017 KEB LaTa co3pnaHus LOKyMeHTa
02 14.04.2017 KEB Lob6aeneHbl $OTO, MENKME NPaBKM
03 10.05.2017 KEB HoBble $OTO BHELHErO BMAa
04 29.05.2017 KM He6onbline n3MmeHeHUs NPOTOKONa ObMeHa
05 21.06.2017 KEB I3MeHeHWe B TEXHUYECKUX XapaKTEPUCTUKAX
06 05.09.2017 KEB Job6asneH pa3nen «Vega LoRaWAN Configurator»,

MKl OOMONHEHMUS B MPOTOKONE OBMEHA
07 23.10.2017 KEB Menkne npaskum

[MpaBKK KacaTeNbHO O6M1aCTM NMPUMEHEHUS Ha NMprbopax

08 04.05.2018 KEB yyeTa C UMMNYJ/IbCHbIMK BbIXOAAMW, MeJIKMeE NMPaBKW, HOBbIE

WMNTIOCTPaLKMKM B pasaene «PaboTa C yCTPONCTBOM»

Job6aeneHbl pasgensl «PaboTa MOfeMa B pexmme
09 21.12.2018 KEB MPO3PaAYHOro paanoKaHana», «MapkKMpoBKay, LO6aBNEH
AppEui yCTpONCTBa B TEX. XapPaKTEPUCTUKM

VicnpaBneHue oneyaTky B IpOTOKONE O6MeHa

10 21052019 KEB «Pacwndposka 6UTOBOro nona» 6uThl 6 1 7

11 14.08.2019 KEB OneyaTka B OnMMcaHMm nakeTa 5.

12 06.07.2020 KEB MnaHOBbIN NEPeCcCMOTP AOKYMEHTA, MeNKME MpPaBKy
I3meHeHue N1ormkm paboTbl YCTPONCTBA, HOBbIV PEXUM

13 23.09.2020 KEB OMpPOCa BHELHUX YCTPOWCTB, USMEHEHKS B IPOTOKO1E
obmeHa

14 09.08.2021 MAB [MnaHoBas peBm3una ,EI,VOKyMeHTaLI,VIVI
VI3MeHeHWe yCNnoBUM rapaHTuu, HOBbIE pasaesbl

15 08.02.2022 KEB HoBbi pasaen «[logkiyeHmne TepMmnHaIbHOro
pe3ncTopa»

16 11.03.2022 XMA HoBasi Bepcms NnpoTokona obMeHa

17 28.03.2022 XMA Menkne npaBku
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