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) BE2A

~J) . . c o5 0 T Bera CU1-23 / PykoBOACTBO MO 3KCMyaTaumm

HacTosuee pyKOBOACTBO pacnpOCTPaHIETCs Ha CHETYMKM nmMmnynbcoB Bera CUN-23-232
n Bera CWN-23-485 (panee — cyeTumkun mmnynbco) npomsoactea OOO «Bera-Ab6conoT» u
onpenenseT NOpsAOK YCTaHOBKM M MOAK/OYEHNS, @ TaKXKE COAEPKUT KOMaHIbl YNPaBAEHNS U
onucaHne pyHKLMOHaNa.

PYKOBOACTBO MpeAHa3HayeHO [A/19 CNeuuanmucTtoB, O3HAKOMIJIEHHbIX C MpaBuIaMm
BbIMOJIHEHUS MOHTAXHbIX PaboT B 0O6/ACTU Pa3IMYHOIO 3NEKTPOHHOTO W 3JIEKTPUYECKOTrO
060pYyAOBaAHNS U MMeOLWMX || rpynny MO 31eKTpo6e30NacHOCTU.

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

B uensx npefoTBpalLeHUs BO3MOXHbIX TPaBM U/Man NONOMKM O6OPYAOBaHWUS mepes
HaCTPOWMKOM U 3KCrJlyaTauMen  HaCTOATEe/NIbHO  pPeKOMeHAyeTCs  U3YyYUTb  pasgen
«PekomeHpaumm no 6e30nacHoOm aKcnayaTaumm».

OOO «Bera-A6contoT» coxpaHdeT 3a Cob6oW npaBo 6e3 MnpeaBapUTeENIbHOro
yBEAOMJIEHNS BHOCUTb B HacTosiLee PYKOBOACTBO WM3MEHEHMS, CBSI3aHHble C YJyYllEHMEM
060pyOBaHNS N MNPOrPaMMHOro obecrnevyeHus, a TakKXe Aas8 YyCTPaHEHWs OneyaToK U
HETOYHOCTEN.
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Bera CN-23 / PykoBOACTBO MO 3KCMyaTaumm (—J]

HA3HAYEHME YCTPOWCTBA

CyeTumk mmnynbcoB Bera CH-23 nmeeT aBa BapvaHTa MCMNOJIHEHWUS, OT/MYatOLLMECS
TONbKO BUAOM MHTepdenca obMeHa AaHHbIMU:

@ Bera CN-23-232 c HTepdpencom RS-232;
@ Bera CN-23-485 c nHtepdencom RS-485.

Bera CW-23 npepHasHavyeH 015 BbINOJHEHUS CYeTa WMMMYJIbCOB, MPUXOAAWMX Ha 2
HE3aBMUCUMbIX BXOA, C MOCNeAyoWMM HaKOMIEHNEM 1 Nepefaden 3Tom nHpopmaumm B CeTb
LoRaWANE®.

YcTponctBo Bera CN-23 MOXET MPUMEHATLCA B KaYeCTBE OXPaHHOro 670Ka - BCe ero
BXOZbl MOTYT OblTb HACTPOEHbI Ha NCMONb30BaHME B KA4eCTBE OXPaHHbIX.

CyeTymK MMMYNbCOB MCMOJMb3YeTCSd COBMECTHO C JNobbiIMM  NpubopamMun  y4veTa
KOMMYHaJIbHbIX PECYPCOB M MPOMbILLIEHHBIM O60pYAOBaHMEM C MHTepdencamm RS-232, RS-
485, AN MUMMOYJIbCHbIMW  BbIXOAAMM, TaKMM KaK BOLAOCYETUYMKMK, DNEKTPOCYETUMKM,
TennocyéTumkn. CUN-23 MoxeT paboTaTb B pPeXmMme MNpOo3pavyHOro pagumokaHana, nméo
CaMOCTOSITE/IbHO ornpalnBaTb NPUGOpPLI yYeTa.

O60pyoBaHMe, MOAAEPKMBAEMOE B PEXMME CAMOCTOATENIbHOIO OMNpoca:

Mepkypuin 20X
Mepkypumn 23X
JHepromepa CE102M
Mynbc CTK-15-M RS-485
Mynbcap (TennocyeTymk)

@ ®@ @ @ ©

MUTaHMe CYeTYMKa MMIMYIbCOB OCYLLECTBAAETCA OT CETU MEPEMEHHOIO TOKA, a B C/ly4Yasnx
nepeboeB NoJayYn SHEPTrUU CYETUMK MMIMYNbCOB aBTOMATUYECKU NepenaéT Ha NuTaHue oT
PE3EePBHOrO aKKyMyisSTopa.

[ J
U O6opynoBaHue ¢ uMnynbcHbIM Bbixogom Tvna NAMUR He noanepxuBaeTcs

AJITOPUTM PABOTNDI

Bera CU1-23 paboTaeT B Cnenyowem pexmme:
«AKTUBHbBIN» - paboyni peXnM yCTPOMCTBA.

YctpomncTteo Bera CU-23 nopgaepkmBaeT ABa cnocoba aktmeaumm B cet LoRaWAN® —
ABP n OTAA. Bbi6paTb OAMH 13 CNOCO60B MOXHO C MOMOLLBIO Mpunoxenmsa «Vega LoRaWAN
Configurator» (cm. «PykoBOACTBO MOb30BaTENS» HAa NPOrpamMmy).
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(O ) Bera CU1-23 / PykoBOACTBO MO 3KCMyaTaumm

Cnoco6 ABP. lNocne noakntovyeHnsa nuTaHua YCTPOMCTBO Cpa3y HavymMHaeT paboTaTth B
pexxmme «AKTUBHbBINY.

Cnoco6 OTAA. lMocne nopayn NUTaHUS YCTPOWMCTBO HAYHET OTCYET CJyYaMHOro
MHTepBana BpeMeHU OT 1 CekyHAbl OO 5 MUHYT, MO UCTEYEHWUIO KOTOPOro MPUCTYMUT K
OCYLLECTBJIEHUIO MOMbITOK MPUCOEANHEHUNS K CETHU.

Mpn  HEOOXOOMMOCTM  MEPENPUCOEMHEHUS K  CeTU  WIM  MHULMMPOBAHMS
BHEOYEpeHOro ceaHca CBA3U, HEOH6XOAMMO NOLHECTU MAarHUT K AaTynky Xonna Ha 10 cekyHa,.
YCTPOMCTBO OCYLLECTBUT TPWU MOMbITKU MPUCOEANHEHUS K CETU B 3aJaHHOM MpPW HaCTpoOMKe
4aCTOTHOM AMana3oHe.

Mpn nonyvyeHUn noaTBep)aeHns akTueaumm B cet LoRaWAN®, ycTponctBo nogacT
CUrHaN MHAMKATOPOM (CBEYeHMe B TeueHMe 5 cekyHA) U nepenaeT B pexmm «AKTUBHbIN». Ecnn
BCE MOMbITKM OKaXXYTCH HEeYAAYHbIMU, CHETYMK UMMYJIbCOB NMPOLO/IKUT HAKOMJIEHNE AAHHbBIX U
OyLeT OCYLLECTBASATb NOMbITKM MPUCOEAMHEHUS K CeTM pa3 B 1 yac.

YCTponcTBO GOPMUPYET NAKET C TEKYLUMM COCTOSHUEM C HAaCTPaMBAEMbIM NEPUOLOM
OT 5 MUHYT 0O 24 4acoB. [1akeTbl COXPaHAKTCA B MaMsiTb YCTPONCTBA M MepenaroTcs npu
ovyepenHOM ceaHce cBs3M C ceTbio LoRaWAN®.

[Tpumepsni

Ecnn nepuopn cbopa [aHHbIX paBeH 24 daca, TO dopMMpOBaHME MakeTa 6yneT
ocyuwectensatbcd B 00.00 no BHYyTpPeHHMM YacaM yCTPOMCTBA.

Ecnn nepuopg c6opa aaHHbix 12 yacos, To B 00.00 n B 12.00, 1 Tak ganee.

[Mepmopn nepefayn LaHHbIX MOXeET HaCTpamBaTbCa OT 5 MUHYT 10 24 4yacos. [1pu Bbixoae
Ha CBfI3b YCTPOMCTBO HauMHaeT OTMNPaBAsATb MaKeTbl C MOKa3aHUSIMUM, HadYMHas C CaMoro
paHHero. KoHKpeTHOe BpeMs nepenayvm AaHHbIX HE MOXET ObITb 3alaHO, OHO ONpeaensaeTcs
CNly4aHbIM O6pPa3oM A1 KaKLOro YCTPOMCTBA BHYTPW BbIGPAaHHOrO nepuopa nepenavm
OAaHHbIX C MOMEHTA NOAKIIOYEHMSA K CETW.

[Tpumep

3agaH nepuon nepenadn AaHHbix 30 MUHYT, @ YCTPOWCTBO 6bI/10 3anyueHo B 16:40 no
BHYTPEHHWUM YacaM YCTPOMCTBaA. [1pu cnyvyamHOM noacyeTe, YCTPOMCTBOM 6bIIO Ha3HAYeHO
Bpems 16:41 nns nepenayvm naketa B nosnyyvacoBon nepuog ¢ 16:40 go 17:10. Takum o6pasom,
nakeTbl C JaHHOIO YCTPOMCTBA 6yayT nepenasathcd B 16:41, 8 17:11, 8 17:41, 8 18:11 n Tak ganee
Kaxkable 30 MUHYT NO BHYTPEHHMM YacaM YCTPOMCTBA.

Bpemsi BHYTPEHHMX YacOB YyCTaHaBAIMBAETCS aBTOMATMYECKM MpPU MNOAKIOYEHUU K
ycTtpomncTey Yepes USB-UART, no pagmokaHany FSK nnu ¢ nomoubio MAC-koMaHbl.
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Bera CN-23 / PykoBOACTBO MO 3KCMyaTaumm )

OYHKUMOHAN

CyeTumk umnynbcoB Bera CH-23 aBngetca yctponctBom knacca C (no knaccnbukaumm
LoRaWAN®) n obecneumnBaeT cneayowmin GpyHKLMOHAN:

@

@

@

@

@

nnTaHune ot cetn 230 B (ycTpomncTtBo knacca C LoRaWAN®)

paboTa B pexmme MNpo3payHoro paamokaHana LoRaWAN® <-> RS-232 unu
LoRaWAN® <-> RS-485

CaMOCTOSATEbHbIN ONPOC BHELIHEro 060pyA0BaHNS Mo NnpoTokony ModBUS RTU

CaMOCTOSITE/bHbIN onpocCc BHELWHEero o6opyﬂ,osa|-|ms| MOJib30OBaAaTEJIbCKMMU
KOMaHAaMun

CaMOCTOSTENbHbIM ONMPOC NPUOGOPOB yYeTa MO NMPOTOKOaM MPOU3BOANTENEN (CM.
CMUCOK NOAAEPKMBAEMOTrO O6OPYAOBAHNS)

nopaepxka ADR (Adaptive Data Rate)
NOoAAEPXKKA OTMNPABKM MAaKeTOB C NOATBEPXAEHNEM (HacTpanBaeTCs)

BO3MOXHOCTb MepeK/tovYeHnda BXOAO0B B PEXNMM «OXpaHHbIVI» Anga nNoaKNtO4YeHNA
BHELWHMX OATYNKOB MPOTEYKN, OXPaHHbLIX JaTYNKOB U T. .

BbIXO/l, Ha CBA3b NPW CpabaTbiBAHUM OXPaHHbIX BXO40B
N3MepeHne TemnepaTypbl

HacTpownka 4epe3 UART-uHTepdenc mnm FSK pammokaHan ¢ nomowbio Vega
LoRaWAN Configurator

pe3epBHb|17| NCTOYHUK MNTaHNA (aKKyMy}'IFITOp)
BHELWIHAA aHTEHHaA
cBeToaAmogHad MHANKauuns

Kopnyc, y,EI,O6HbIIZ A9 MOHTa)Xa B pacrnpenesimTe/ibHble LWNTbI

MAPKMUPOBKA

MapkupoBKa yCTpPOMCTBa BbIMOJHEHA B BWUAE HAK/JIEMBAEMOW 3ITUKETKWM, KOTOpas

COLEPXKUT:

@
@
@

@

HanmeHoBaHMe n3genus;
DevEUI;
Mecsau n rog Bbinycka nU3aenus;

3Hakm cepTudmKaumnu.

DTUKETKa pacnojiaraeTcs B TPEX MecTax — Ha Kopryce YCTPOWCTBA, B MacnopTe M Ha
YyMaKOBOYHOM KOPOOKe.

Pesusunga N2 05 o1 15.01.2025 7



()
o Beaa Bera CU1-23 / PykoBOACTBO MO 3KCMyaTaumm

KpOMe TOro, Ha yI'IaKOBO‘-IHOPI KOpO6Ke pacnojiaraetca AONONHUNTENIbHAA 3TUKETKa,

cofepkalias:
® KVHpopmMaumto © BEPCUM BCTPOEHHOIO MPOrpamMMHOro obecrneyeHuns;
® QR-kO4, B KOTOPOM COAEepXaTCa KMOYM aKTMBaUMM YCTPOWCTBA B CETU
LoRaWANE®, nata npomnsBoaCTBa U Apyrne naeHTMduKaTopsl.
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Bera CN-23 / PykoBOACTBO MO 3KCMyaTaumm )

XAPAKTEPUCTUKN YCTPOMNCTBA

OCHOBHbIE
Bxoabl UMnynbCHble / OXpaHHble 0o 2
MakcumanbHas 4YacToTa BXOLHOIO CUrHana 200 Iy
VHTepdenc RS-232 nnu RS-485
NHTepdenc ana nogknodeHmns K MK UART, paanokaHan FSK
dnana3oH paboumx TemnepaTtyp -40..485 °C
BCTpoeHHbIM JaTumK TemnepaTypbl ha
LORAWAN®
Knacc yctponcTtea LORaWAN® C
YacTOTHbIE MJiaHbl, MOAAEPKAHHbIE MO RUB68, EU868, KZ865, npon3Bo/bHbIN
YMOJIHaHUIO
YacToTHbIE MN1aHbl, 4OCTYMHbIE MO 3aKa3 IN865, AS923, AU915, KR920, US915
Cnoco6 aktnBaumm B cetn LORaWAN® ABP nnn OTAA
Mepnop cObopa AaHHbIX 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
[Nepuopn nepenayn AaHHbIX 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
Twnn aHTeHHbI LORa BHELLHAA
YyBCTBUTENBHOCTD -138 dBm
LanbHOCTb pagmnocCBs3m B MIOTHOM 3aCTPOMKeE 0O 5 KM
JanbHOCTb paanoCBs3n B CENIbCKOWN MECTHOCTH 00 15 km
MowHOCTb NepefaTymka no yMoa4aHuo 25 MBT (HacTpamBaeTcs)
MATAHUE
HanpsykeHne nutaHms 230 B yactotom 50 'y
Pe3epBHbIN akKyMyIITOP Li-Pol, 200 mAy, 3,7 B
Hanps»xeHue 3apaaa 42 B
Bpemsa 0o nosHOM 3apsaku He MeHee 6 YacoB becnepebonHOM
nofayn OCHOBHOIO MUTaHUA
KOPIYC
Pa3smepsbl kopnyca, He bonee 97 X 66 X 29 MM
KpenneHune CTSXXKaMm K onope, Ha DIN-peiky,
HacTEHHOe
loc g oe™ TEeo
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HACTPOWMKN MO YMOJTYAHUIO

NMAPAMETP

YacTOTHbIM nNnaH
Cnoco6 akTuBaLMK B CETU
ABTOMATMYECKOE YrpaBieHne CKOPOCTbIO

3anpalurBaTh NOATBEPXKAEHME

3afepykKa OTKPbITUS MEPBOro 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 cObopa AaHHbIX

YacoBom nosc

Bxozabl paboTatoT B pexmme

Pe)xxnm onpoca BHeLWHEero ycTponcTBa

CkopocTb nHTEepdenca
BbuT paHHbIX

YeTHOCTb
CTOnoBbIX 6GUT

TanMayT OTBeTa BHELLHEro yCTPONCTBA

Bera CU1-23 / PykoBOACTBO MO 3KCMyaTaumm

RU868
OTAA
BKJIIOYEHO
BbIKJIIOYEHO

1 cekyHna

5 cekyHA

1

DRO

14 pbm

24 vaca

24 vaca
UTC +00:00
MMMYJIbCHbIN

3HAYEHUE

OMNpOC BbIKMOYEH (TOMBKO NMPO3pPaYHbIn

paanokaHan)

9600

8

HeT

1

1000 mc

[ng M3MeHeHns HaCcTPOoeK YCTPONCTBA HEOH6XOAMMO MNOAKMOUYNTHCA K HEMY C MOMOLLbIO

nporpammbl «Vega LoRaWAN Configurator». Bol mOxeTe ckavaTb €€ Ha canTe B pasfene
«[MporpammHOe  obecnevyeHne», TamM >Ke HaxoAUTCS PYKOBOACTBO MO pabote C
KOHOUTypaTOPOM. [lepenTun Ha CTpaHuLLY NPOrpammbl.
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https://iotvega.com/soft/config

Bera CN-23 / PykoBOACTBO MO 3KCMyaTaumm )

3 PABOTA C YCTPONCTBOM

BHELWHWW BN YCTPONCTBA

Yctponcteo Bera CW-23 npencrtaBneHoO B HeOOMbLWOM MIACTUKOBOM  KOpryce,
CKPYYEeHHOM Ha Wypynbl ¢ kpereHmem nof DIN-peinky.

KOHTaKTHble pa3beéM s
KNEMMbI NoAK/IOYEHUS
AHTEHHDbI
oTBEpPCTUA ANd
KPEeCTOBbIX LIYPYMoOB
@ 2 MM X 8 MM
cBeToAMOaHAS
MHOMKaumMa
0603HavyeHne
KNeMMm ans
NOOKIOYEHNS

nutaHusa 230 B

DIN-penka ¢ MOHTa)XHbIMU
OTBEPCTUAMU @ 3 MM U
KpernieHue K Hew

PeBn3ung Ne 05 o1 15.01.2025 ‘ 11



Bera CU1-23 / PykoBOACTBO MO 3KCMyaTaumm

BHumaHue! 3anpelwieHo nopgknaioyaTtb ycTpouctBo K cetu 230 B npwum
BCKpPbITOM Kopnyce.

pasbeM gns
MOOKNOYEHUS
nepemblyYKn s _‘_. KOHTaKTHblE
BKJIIOYEHUS i KJIEMMbI
TEPMUHANBLHOIO Pa3beéM s
pesnucTopa nonauu
nuTtaHua 5B Ha
UART
nnaTy
CBETOAMOAHbIE
AC/DC MHAMKATOPSLI

npeobpa3oBaTesb _l_.

KOHTAKTHbIE KNeMMbl 414

NOAK/IIOYEHNS MUTAHUS
230 B

i)

JaTynk Xonna _l Bt LRI
" 7 > O é@gﬁg n‘j'?"ﬂ (
= > ‘ ! ] é?." )
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OMMNCAHWMNE KOHTAKTOB

Mpy NOAKMOYEHNN CYETYMKA MMMYIbCOB K BHELLIHUM YCTPONCTBAM ClneflyeT yYnTbiBaTh
BHYTPEHHIOIO CXEMOTEXHMUKY €ro MMMYJIbCHbIX BXOAOB, MPUBEAEHHYIO HUXKE.

VCC
Mpynna N | 1 MOm
KOHTaKTOB > ’ : MCU
RS =

MUMMYNbCHBIRA:
Bxof

| o
GND

INL I

A

CyeTurk uMmnynbcoB nmeeT 10 KOHTaKTOB, NOAPOOHOE ONMMUCaHNE KOTOPbIX MPUBEAEHO B
Tabnuue:

KOHTAKT OIMNCAHUE

Tx (A) RS-232 TX (RS-485 A)
Rx (B) RS-232 RX (RS-485 B)
GND 3emnd

GND 3emnd

IN2 MMMy nbCHbIN BXOL, 2
GND 3emnsg

IN1 VIMnynbCHbIM Bxop, 1

Ona nopknodeHms RS-232 nnn RS-485 ncnonbsyetcs 3emnsga GND rpynnbl KOHTakToB RS.

B cyeTumke UMMNyNbCOB MNPUCYTCTBYET HAaCcTpamBaemblh  GUILTP  MMMY/IbCOB
(aHTnapebesr). [ng Kaxaoro MMMyAbCHOMO BXOAA WMMEETCS BO3MOXHOCTb HaCTPOUTb
napameTpbl: MUHUMAaNbHASA LJIUTENIbHOCTb UMMYJIbCa U MUHUMAaJbHAsA LUTENbHOCTb Mnay3bl
Mexay. [loacyeT nMnNybCoB ocylecTBaseTcs Ans yactot 1o 200 Mu.

MMﬂyﬂbCHbIe M OXpPaHHbl€ BXOAbl MOTYT ObITb HaCTpO€Hbl Ha CYUTbiBaHUE
3aMblkaHusa (no ymonanmo), Pa3MbiKaHNAg BXOO4OB WM U TOro U pOpyroro
OAHOBpPEMEHHO
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l/]MI'IyJ'IbCHbIe BXOAbl CHETYMKa WUMMNYNbCOB MO3BONAKOT MOAKAKOYATH Uernn CoO
cnenyrumnmMmm TmnamMmm 3aMblKatoLLMX KOHTaKTOB!

® TepKOH;
® MexaHW4eckas KHOIMKa;

® «OTKPbITbIA KOMIEKTOPY.

N~y

O60opypnoBaHme ¢ MMNyAbCHbIM Bbixogom Tvna NAMUR He noaaepxuBaetcs

ﬂOJ’IﬂpHOCTb MMeEET 3Ha4YeEHNE TOJIbKO AJ14 Lernn C KOTKPbITbIM KOJUJTEKTOPOM,

C6poc mokasaHW MMMNYbCOB Ha BXOAAxX MPOU3BOAMUTCA yepe3 npunoxeHue «Vega
LoRaWAN Configurator» nmbo nyTéM nNoOAHEeCeHUs MarHmMTa K [aTtumky Xosna Ha
ycTaHoBneHHoe Bpems (cm. JATYUK XOJI1A).

MMy ibCHble BXOAbl MOTYT 6bITb HACTPOEHbBI A4J19 UCMONb30BaHMS B pexmnme «OxpaHa»
yepe3 npunoxeHne «Vega LoRaWAN Configurator». B Takom cinyyae yCTPOMCTBO He
OCYLLEeCTBASET NOACHET UMMYbCOB Ha «OXPaHHOMY» BXOLE, @ TOJIbKO CleauT 3@ U3MEHEHNEM
ero cocrtosHus. B cnyyae cpabatbiBaHus «OXpaHHOro» BXoAa YCTPOWCTBO aKTUBUPYETCH MU
OTMpPaBASET B CETb COObLLEHMNE C CUTHANIOM TPEBOTN.

MakcKrMarbHas BO3MOXHas YacToTa reHepaumm TPEBOXHbIX MaKeToB — pa3 B 1 cekyHAy.

OMUCAHWME KOHTAKTOB And nOAKNIOYEHNA OCHOBHOTIO NMUTAHNA 230 B

BHumaHune! 3anpeweHo nopknaoyatb ycTtpouctBo K cetu 230 B npwm
BCKPbITOM Kopnyce.

KoHTaKTHbIE KNemMMbl | .
NS NOAKOYEHUS —|_. 0603HavyeHne
nutaHua 230 B . 4‘.""" — KNeMm 114
4 ’ NOAKTIOYEHNS
nutaHusa 230 B
KOHTAKT OIMNMMNCAHUE
N Pa6oynn HoMb
L Pa6ounn nposog (da3a)
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HACTPOWKA MMNYJIbCHbIX BXOLOB

Mpw NOAKNOYEHNM K NpUGOpPaM yyeTa C MMMY/bCHbIM BbIXOAOM HEOHXOAMMO YUYNTbIBATb
OCO6EHHOCTM KMMMy/bCa KOHKPETHOrO Tuna npubéopa ydeTa: Apebesr, MUHUMasbHas
LJIUTENbHOCTb MMMYybCa W Nay3bl. 1 3TOro HEOH6XOAMMO CHATb XapaKTEPUCTUKM UMIYJIbCA
ocumnnorpad®oM Um NoNyunUTb MHPOPMaUMIO OT NMPOU3BOAUTENS NPUbOopPa yyeTa.

B cyeTuymke MMMynbCOB peann3oBaH CreumasibHbI MPOrpamMmmMHbIA GUNLTP UMMYJIbCOB
(aHTMapebesr). PunbTp NpeacTaBneH ABYMS HACTPOWKAMM A KaXAOro MMMYIbCHOrO BXOAA
(cm. pasgen 4, Bknagka «HacTporkmn»). PacCMOTPUM OCO6EHHOCTU HacTpoek dunbTpaumm s
Pa3HbIX UMMYJIbCHbIX BbIXOLOB.

1. MexaHMYeCKUM MMMNYNbCHbIW BbIXOL

O6bIYHO MEXaHMYECKMIN MMMYIbCHBIN BbIXOA, B MPUOOPax yYeTa peannsoBaH Ha repkoHe,
HO 3TO MOXeT 6bITb M KHOMKa WA Apyras MexaHuKa. [naBHas npobaema TakMx BbIXOAOB — 3TO
npebe3r KOHTaKToB. B MOMeHT crnaga n GpoHTa BO3HMKAET MHOXECTBO LAOMOJIHUTENbHbIX
NMMYJ/IbCOB, KOTOPbIE HE HYXXHO YUYMTbIBaTb B NofacyeTe. Kpome Toro, AMTeNnbHOCTb MMMYJbCa
nnaBaeT M 3aBUCUT OT TeKylero pacxoga npubéopa yyeTa. [Ang KOPPEKTHOro nopcyeTa
Heo6XxoAMMO  ONpeaenuUTb  MUHUMANbHYIO  AJIMTENbHOCTb  MOJE3HOro  MMMy/nbca U
MUHUMaJbHYIO May3y Mexzay MONe3HbIMU WUMMyAbCaMn (BCE 4YTO MeHbllue — apebesr).
Mony4yeHHble 3HaYeHNS HEO6XOAMMO 3a4aTb B HACTPOMKAX CHETUMKA MMMY/IbCOB.

MunHUManbHaa OAUTENbHOCTb MONE3HOro nMMmnyibCa — 3TO AJIUTEIbHOCTb UMIMYJIbCa,
KOTOPYIO BblAa€T I'Ipl/I60p y4€Ta Ha MaKCUMaJIbHOM pacxone (MaKcKManbHbIN pPacxon yKa3aH B
nacriopTe npm6opa yqua). ITa ANNTENBbHOCTb HEe BKtOYaeT BpeM4A Ha ﬂ,pe6e3r. MIAHIAMaJ'IbHyPO
ANNTENbHOCTb May3bl MOXHO 3a4dTb paBHOlZ MUHUMANbHOW OJINTENbHOCTU nMMynbCa Wn
6onblie, ecn Heo6xoaMMo. O6bIYHO nay3a Mexay mmnysibCaMun Ha nopsaaokK Bbllle.

MuHUmMansHanA MuHHMMansHanA
ANAUTENBHOCTE ANATENBHOCTE
HMnynkLCa naysel
Apebesr Opeb6esr npebesr time
2. DNIEKTPOHHbBIN UMIMYNbCHBIN BbIXOL,

Y 3N1eKTPOHHOIroO MMMYJ/bCHOrO BbIXO[a OTCYTCTBYET Apeb6e3r (BbIXOA TUMa OTKPbITbIN
KONNeKTop). Takom BbiXxod O6bIMHO MMeeT GUKCUPOBAHHYIO AJIMTENbHOCTb MMMYJbCa. YTOObI
CYETUMK MMMYIbCOB 3aPUKCUPOBAST UMMYJIbC HEOHOXOAMMO 3a4aTb B HACTPOMKAX MUHUMAJIbHYIO
LJIUTENbHOCTb MMMYJIbCa MeHbLUEe, YemM daKTUyecKas ANNTENbHOCTb MMMY/bCa, BblAaBaeMas
NPMBGOPOM yyeTa.
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MiHKHManeHanA MuHKManeHanA
ANNTENbHOCTE LAUTeIBHOCTE
MMMyNbCa naysbl

time
3. [MToMUMO  punbTpaumm UMMNYNbLCOB MO AJIUTENbHOCTU Nay3bl WM UMMyabCa B
CYETYMKE MMMNYJIbCOB MNPEfYyCMOTPEHA BO3MOXHOCTb PpUIbTPaUUMU MUMMyIbCa MO GPOHTY U
crnagy. Ana petanbHOM HaCTPOMKW cnepyeT obpaTUTbCs K rpynne napamMmeTpoB duKcaumm
MMMYNbCOB Ha BXxoAax. [JOCTYMHbl 3HaYEeHMS: MO 3aMblkaHWUIO" (MO cnaay), "'No pa3mMbikaHMio” (Mo
OPOHTY) UM "NO 3aMbIKaHMIO U Pa3MbIKaHWIO".

VIMNynbCHble BXOAbl CYETYMKA WMMIYJIbCOB MO YMOJIYAHUIO HaxXoAATCH B COCTOSIHUM
NOTUYECKON eauHUMLbI (Pa3OMKHYThI). ECAM MpOM3BECTM 3aMblKaHWE OOHOro M3 BXOAOB Ha
koHTakT GND, To npon3onaéTr cnag curHaaa 4O COCTOSAHUS NOrMYecKoro Hyns. [Npun HacTporke
duKcaumm MMNynbca no YMOoAYaHMIo (Mo 3aMblKaHWIO) TaKOM MMMNYNbC 6yAET MOCYMUTAH.

Cnap cvrHana $poHT cMrHana

time
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NOAKNKOYEHUE TEPMUHAJIBHOTO PESUCTOPA

Ha nnaTte yCTponCTBa YCTaHOB/IEH TEPMUHaJIbHbIN PE3NCTOP HOMUHaNomM 120 Om,
KOTOPbIN MO YMOMYaHWMIO HE aKTUBEH.

[ng akTuBaLKMM TEPMUHAJSIBHOTO PE3NCTOPa HYXXHO YCTaHOBUTb NEPEMBbIYKY Ha pPasbem
X5 Ha nnaTe.

TepMUHanbHbIM PE3UCTOP NCMNOMb3yeTCs ANS 3alMTbl OT MOMEX Ha AJIMHHOM NnHUK RS-
485, NO3TOMY €ro MMeeT CMbIC/T aKTUBMPOBATb Npu AnmHe nnHum 100 n 6onee MeTpoB.

pa3beM A5 NOAKIOYEHMS

nepemblYKn IS | A
P A 00 T T
BKJIIOYEHUS ﬁmﬂﬂﬁﬂ D
TEPMUHAJILHOTO T

RRRARE =
pesncTopa
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MHONKALWNA YCTPOWUCTBA

Bera CU1-23 / PykoBOACTBO MO 3KCMyaTaumm

yCTpOVICTBO MMeeT TP CBETOONOOHbIX MHOAUKATOPaA, PaCno/IOXEHHbIX Ha nJjiaTe.

CUTHAJ1 UHONKATOPA

KopoTKMe BCABILLKM XENTOTO
CBETOANONHOIO MHAMKATOPA

Tpw BCAbIWKKM NO 1 CeK XenToro
CBETOAMOOHOrO MHAMKATOpPa

OnaHa oJIMHHAs BCrbIWKa B Te4YeHue 3
CEK XEeNTOoro CBeToanNo4HOro
MHAOMKATOPA

OnHa pPenKaa BCrbllKa XeNToro
CBETOOAMNOOHOIO MHAMKATOPa

[MTocToOAHHOE CBEeYEHME KEeNTOro
CBETOAMOOHOIO MHAMKATOPa

Bcnbiwkm cnHero CBETOOMNOOHOIO
T I

_ [MTocTossHHOE CBeYeHme 3e/1eHOro

CBETOANOOHOIO MHAMKaTOpPAa

18

CBETOAMNOAHbIE
NHIAMKATOPSI

3HAYEHUE
VoeT nogkmouveHme K cetm LoRaWAN®

[MonbITKa NPUCOefUHEHNS OKOHYMNACH
Heyfaden

YCTPOWMCTBO yCMNELWHO NPUCOEAUHEHO K
CETU N B aKTUBHOM peXMME

Mepenadya naketa B ceTb LORaWAN®

YcTpomncTteo nogkatodeHo no UART mnm
FSK

NaeT npouecc nepefayn AaHHbIX Mo
nHTepodency RS-485 mnm RS-232

YCTpOMCTBO NoakntoyYeHo K ceTn 230B
nnu paboTaeT OT Pe3ePBHOro
aKkymynsTopa
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B cnyyae HeycnewHoOW nMOMbITKM NPUCOEOUHEHUSS K CeTU YCTPOMUCTBO
NPOAO/KUT HaKOMJEeHMEe pJaHHbIX W 6yaeT OCYLWeCTBASATb MOMbITKK
npucoeauHeHus K cetu pas B 1 yac

OATYUK XOJJTA

YCTPOWCTBO OCHALWEHO AaTYMKOM Xonna.

pPacnonoXeHmne
JaTymka Xonna

JNJINTENbHOCTb BO3AENCTBUA MATHUTA PE3VJIbTAT

AKTVBaUMSA NOOKTIOYEHNS K
1 cekyHaa YCTPOUCTBY Yepes pagnokaHan FSK
nnn nHtepdpenc UART

3 cekyHAbl [MpucoenmHeHMe K ceTun

10 cekyHA C6poc umnynbLCoB
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PAONOKAHAJ FSK

Ons nokanbHOro 6ecnpoBOAHOIO MOAK/IOYEHUS K MEPCOHAIbBHOMY KOMMbOTEPY B
YCTPOMCTBE peann30BaHO NepekstoYeHne Mexay pexmnmamm moaynsumm LoRa n FSK, 1o ecTb
peann3oBaH paguokaHan FSK. [lna opraHusaumy Takoro MOAKIIOYEHUS UCMOJIb3yeTCs
JononHuTenbHoe yctponctBo «Bera FSK Dongle», koTtopoe nogkntodaetcs Kk USB-nopty
KoMnbloTepa. [ng 4TeHus U M3MEeHEeHWs NapaMeTpOB CYETYMKA WMMMYJIbCOB MCMOJIb3yEeTCs
nporpamma «Vega LoRaWAN Configurator».

NOAK/TKOYEHUNE CHETYUNKA UMMNYJIBCOB K MEPCOHAJIBHOMY KOMIbIOTEPY

PanmnokaHan FSK no3ongeT opraHnM3oBaTbh NOKalbHOE 6eCnpOoBOAHOE (A0 HECKONbKMNX
[ECATKOB METPOB) MOAK/MOYEHME K CHETUNKY OJ19 YTEHUS N U3MEHEHWS €r0 NapamMeTPOB.

Ona nogkntoyeHusa no FSK notpebyeTcs:

@ ycTponcTBo «Bera FSK Dongle», koTopoe nogkntovaetca K USB-nopTy nepcoHanbHOro
KOMMbIOTEPA;

@ koY FSK, KoTopbin MHAMBMAYaNEH ANF KaXA40ro YCTPONCTBa 1 coaepxuntca B QR-kone
Ha HaK/J1eMBaeMOW 3TUKETKE BMECTe C KJlto4aMn akTmuBaumm B cetn LoRaWAN® n npyrumm
naeHTndnKaTopamu.

[MopsaooK NOAKIOYEHNS, CNeAY 0NN

1. TMogaknounTtb «Bera FSK Dongle» k USB-nopTy koMnbioTepa.
2. 3anycTtutb nporpammy «Vega LoRaWAN Configurator».
3. Haxatb KHoMnKy «[1oAKMOYNTLCSA» B MEHIO CJIEBA.

[MporpamMma aBTOMaTUYeCKM pacno3HaeT TUM YCTPOMCTBA M MEHIO BbIbOpa YCTPOMNCTBA
CTaHeT HEAKTUBHbIM.

£ Bera LoRaWAN kongpurypatop 1.0.58 - O X

BEE’ a 1tFsK dongle e

A B C O N ©T
Peatim:

WHbopMawa of yeTpolicTee HacTpoliku

JKonepT - Mogens ycTpoicTEa: Bera FSK dongle
H i : RUBS3 -
- Bepona NO: FSK dongle 0.1 SCTOTHEIM NNaH
Moaens ycTpoRcTBa

- -
Bera F5K dangle |i| OBHOBHTE MPOLMBKY MOWHOCTE NepegaTHuKE: 14 dBm

COM5 (2 CoeanHerme

J MoaknosmuTecs Frionkmowmsea k yorpoiicrsy yaaneHHo yepes FSK

X OTKAOUMTECR

4. HaxaTb KHOMKy «[lonyynTb HACTPOMKM» W y6eauTbCsl, 4YTO YaCTOTHbIA MaaH
COBMaZaeT C YaCTOTHbIM TMJIAHOM YCTPOWCTBA, K KOTOPOMY MJaHUPYyETCS
nogktodeHue no FSK.

5. HaxaTtb KHOMKy «[MoAKMOYNTLCS K YCTPONCTBY YAaneHHO vyepe3 FSK».

6. B nogsumBlieecs OKHO BBECTU KJItOY FSK HY>XHOro cuétumka n HaxaTb «OK».
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F MoaknounTecn k ycTpoicTey yepes FSK *

BeeauTe KNnkod AnA NogknoqYeHHaA: IIID-DD-DD-DEI-DEI-DD-DD-DDl

a4 Cancel

7. TlogHecTn MarHuT Ha 1-2 cekyHApbl K AaTyMKy Xosuia YCTPOMCTBA WM LOXAATHCS
aBTOMAaTMYECKOro NoAKMOYEHUS (YCTPONCTBO aKTUBMPYET paamokaHan FSK pa3 B age
MWUHYTbI).

[MpousonaeT NOAKIOYEHME K YCTPONCTBY, KaK eC/in 6bl OHO 6b1/10 noakatoyeHo no USB,
TO/ILKO B MEHIO CJleBa MOSABUTCA OKHO C napameTpamm FSK cBa3n. Bce HacTpomku
BbIMOJIHAOTCA, Kak M npum USB noaknovyeHun, C MUCNOb30BaHMEM KHOMOK «[1onyynTb
HaCTPOWKU» N «[TPUMEHUTb HACTPOMKM».

B MOMEHT aKTMBHOrO CeaHCa CBA3M C UCMNOJ/Ib3OBaHMEM pagumokaHana FSK,
nepepava paHHbix B ceTb LORaWAN® 6ypetr HepmocTtynHa. Ecan 6binm
M3MEHEHblI HACTPOWKU YCTPOMNCTBA, OHO HAYHET npoueaypy perncrpaumu B
CeTu 3aHOBO, Cpa3y MocJie TOro, Kak ceaHc paboTbl ¢ nporpammon «Vega
LoRaWAN Configurator» 6yaeT 3aBepLueH.

(Y

NOAK/TKOYEHNE CHETYUKA UMNYJIBCOB K MEPCOHAJIbBHOMY KOMIbIOTEPY YEPE3
BEIFA USB-UART MNMPEOBPA3OBATEJIb

Bera USB-UART npeo6pa3soBaTesib NO3BONSET OPraHM30BaTb MPOBOAHOE MOAK/IOYEHNE
K CYETYMKY WMMYNbCOB AN YTEHUS U M3MEHEeHUd ero napameTpoB. [ns noaxkmoveHus
HeOo6X0AMMO NpeaBapuTeENbHO YCTaHOBUTL Apareep ang COM-nopta MCP2200 nan CP210x,
KOTOpblE€ MOXXHO HaMTK Ha CanTe B pa3aene «3arpy3km».

BHumaHue! lNMpu noaknoyeHMU cyeTYMKa UMNYJZIbCOB K MEepCOHasibHOMY
KOMMbIOTEPY HEO6XOAMMO OTK/IIOYUTb YCTPOMCTBO OT nutaHusa 230 B um
noAKNYNTb NUTaHue 5 B.

Insa nogknioyeHms I'IOTpe6yeTCﬂ .

@ ycTtpomncTtBo «Bera USB-UART npeo6pa3soBaTenb», KOTOpoe nogkitodaetca k USB-nopty
NepPCOHaNbHOroO KOMMbIOTEPA;

ﬂOpﬂ,ELOK NMnoAKTIKOYEHWS, C}'Ie,EI,y}OLLLIAMZ

1. Moaknountb «Bera USB-UART npeo6pa3oBaTtesnb» K cepBucHomy UART-pasbemMy Ha
njaTte yCTPOMCTBa
2. T1oOKNOUYNTbL K YCTPOMUCTBY NuTaHue 5 B
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UART

[MonoknounTb NpeobpasosaTtesnb K USB pasbeMy nepcoHanbHOro Komnbtotepa
3anycTtutb nporpammy «Vega LoRaWAN Configurator»

B nporpamme «Vega LoRaWAN Configurator» B MeHIO CneBa NepeKItounTbCS B
PEXMM «3KCMePT», BbiIbpaTh MOAENb YCTPOMCTBA M Ha3HavyeHHbIn COM-nopT.
AkTuBmpoBaTb MHTepdenc UART nogHeceHnem marHmTa Ha 1 cekyHay

[Mocne 3TOro Ha)kaTb KHOMKY «[1OAKIOYNTLCS».
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A B C O N ©©O T

PEKOMEHOALWW 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 MEPEKPLITUSA U CTEHbI, MOABANIbHbIE MOMELLEHWNS, MOA3EMHbIE COOPYXEHUS U
KONoAubl, CTajlbHble Kopoba U T. 4.

Mpu pa3sBopavmMBaHUKM CETU, BKIKOYAOLLEN B Cebd 60/bLIOE KOMMYECTBO OKOHEYHbIX
YCTPOWCTB, HEOOXOAMMbBIM 3TaNOM SIBSETCS BbIMOJAHEHME PabOoT MO PaanNOMNIaHNPOBAHMIO C
NPoBeAEHNEM HAaTYPHbIX SKCNEPUMEHTOB.

BHumaHne! MoHTaXX yCTpOMCTBa [AO/MKHbI BbIMOJIHATbL CRELUaNUCTbl C
rpynnou no 3/1eKTpo6e30MNacHOCTU He HUXe il

OTKpbITble KOHTaKTbl KJE€MMHMKa YCTPOMCTBaA MNpM 3SKChjyaTauuu
HaxoAaTCs NoA Hanps)KeHnem BennumHom po 250 B, onacHbim ang
YyesioBe4eCKOM YXU3Hu. Jllobble NOAK/IIOYEHUSA K YCTPOUCTBY U pa6boThbl No
€ro TeXHUYECKOMY O6CNYy)XMBAHUIO TMPOU3BOAATCA TOJIbKO MNpU
OTKJIIOYEHHOM MUTaHUM.

Mepen HavyanoM MOHTaXKHbIX PaboT Heob6xoauMO y6eauTbCs, YTO Ha
060pyAOBaHMM YCTAHOBJIEHA NOC/IEAHSAS BEPCUS MPOLLUNBKMU

[na ocyllecTBNEHNSs MOHTa)ka NOHAA06bMUTCA:

® OTBEpTKa KPecToBas;

@ HOYTOYK.
[MowaroBbit MOHTaX BbIMSANT CNeayowmmM 06pa3oMm:

1. HacTtpowka BCex yCTPOMNCTB M MOAK/IIOYEHNE NX B OOLLYIO CeTb (CM. PyKOBOACTBO MO
pPa3BOPAYMBAHMIO CETWN) — KaK MPaBMIO BbIMONHAETCS B oduce.

2. [loaroToBUTb MECTO B WKady anekTpoobopyaoBaHMs. (KOHCTpyKUMS WKada AOHKHA
obecrneymBaTh 3aWMTYy KOHTpO/Aepa OT MOMajaHMs B Hero Bfarm, rpsasm u
NOCTOPOHHUX NPEAMETOB).

3. Ykpenutb KkoHTponnep Ha DIN-pernky 3awenkon BHM3. ([Mpun pasmeweHnm
KOHTpoONiepa cneayeT NOMHUTb, YTO NPU SKCIlyaTaunm OTKPbITbIE KOHTAKTbl KNEeMM
HaXo4ATCA MO, HaNPSHKEHMEM, ONACHbBIM 419 YeNOBEYECKOM XM3HU. [JOCTYN BHYTPb
TaKunx LWKadOB paspeLleH TOJIbKO KBAaNMPULMPOBAHHbBIM CNeLmanmcTam.)

4. TlogkntoyeHmne Bcex HeobXoaMMbIX MPOBOAOB B KOHTaKTHble KneMmbl CH1-23.
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5. MMoakntoyeHne aHTEeHHbI. (M3NyYaloLWMIA SNEMEHT aHTEHHbI CieayeT pa3MellaTb BHe
LWKada aNeKTpoobopYyAOBaAHNS)

BHumaHue! 3anpelweHo nopgknaioyaTtb YCTpouctBo K cetn 230 B npwm
BCKpPbITOM Kopnyce.

6. 3anyck yCTpOMCTBa — nMofaya NUTaHUS M PErncTpaumnsa cH4eTYMKa MMMybCOB B CETU
(aBTOMaTKYecKas unm NnyTém NoJHeCeHNs MarHMTa K aatumky Xonna Ha 10 cekyHn).

pacnonoxeHnme

“—— paTuymka Xonna

7.
8. lMpoBepKa C MOMOLLbI HOYTOYKA, YTO YCTPOMCTBO YCMNewWwHO nepenaeT AaHHbIe.

9. MoHTax DIN-penkn mnm opyrom AOCTYMHbIM CNOCO6 KpenneHus yCTPOMCTBA Ha

obbekTe.

MNMutanmne Bera CUN-23 cnepyeT oCylecTBasTb OT CETeBOro ¢uaepa, He CBA3aHHOIO
HENOCPeACTBEHHO C MUTAHWMEM MOLLHOIO CUIOBOro obopynoBaHus. Bo BHelwHen uenu
pPEKOMEHAYeTCS YCTaHOBUTb BbIK/IOYaTENlb, O6ECNeYnBatoOLLMMN OTKIIIOYEHNE KOHTPOJIIEPa OT
CeTu 1 3alUMTy OT Meperpy3km No Toky. CnenyeTt MCNOb30BaTb aBTOMATUYECKUI BbIKTIOYATENb,
paccumTaHHbIn Ha ToK 0,5 A, xapakTepucTtuka B. lNuTaHmne Kaknx-nmbdo yCTPONCTB OT CETEBbIX
KOHTakTOB Bera CN-23 3anpewaeTcs.

Ons  obecneyeHnss HALEXKHOCTU SEKTPUYECKUMX COEAMHEHUA  peKoMeHayeTcs
NCMONb30BaTb MHOTOXWJIbHbIE MeLHble Kabenn, cevyeHnem He 6osiee 1 MM2, KOHLbI KOTOPbIX
nepen NOAKIOYEHNEM CNefyeT 3a4NCTUTb U OBNYANTb UM O6XKaTb B HAKOHEYHUKU. 3a4MNCTKY
Kabenenm Heo6xoAMMO BbIMOJIHATb C TaKMM PacYeTOM, YTObObI CPe3 U30NSLMM MIOTHO Npuaeran
K KNEMMHOW KOJIOAKE, T.€. YTOHbl OrONIEHHbIE YYaCTKM NPOBOAA HE BbICTYMaNn 3a ee npesesbl.
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PABOTA CHETYUKA UMMYJ1bCOB B PEXUME NMPO3PAYHOTO PAANOKAHAJA

[N BO3MOXXHOCTU MCMOJb30OBaHMUS CYETYMKA MMIMYIbCOB COBMECTHO C Pa3/INyHbIMU
NPOrPaMMHbIMK  KOMMJIEKCAMWN  ANCNeTYepmn3aumm MnpuoopoB YYE€Ta M MPOMBbILIEHHOMO
obopyaoBaHMS B Hero pgob6aBfieHa BO3MOXHOCTb pPaboTbl B peXuMme MNpo3pavyHOro
pannokaHasa. B 3ToM pexmme cYeTUrK MMMYNIbCoB paboTaeT wWwio3 mexay ceTbito LoRaWAN®
N MOAKOYEHHbBIM BHEWHUM npnbéopoM. CN-23 moxeT nony4daTtb n3 LoORaWAN® ceTn naHHble,
npenHasHa4YeHHble A1 BHELHEro yCTPOMCTBA, N 6€3 KaKon-nnb6o 06paboTKM nepenaBaTb UX B
nHTepdenc RS-232 nnm RS-485. Ecnm BHewHee yCTPOMCTBO OTBEYaeT Ha 3amnpoc, CYETUYMK
MMMYNbCOB NepenaéT MNoJjiyYeHHble JaHHble O6PAaTHO B CETb, Takke 6e3 06paboTKM, B BUAE
OOHOTrO MJIN HECKOJIbKMX MaKeTOB.

TakuMm 06pa3oM, B pexXmMme MNpOo3payHOro paguokaHana CYETYMK MMMYNbCOB He
dopmMmpyeT 3anpoC M He obpabaTbiBaeT OTBET OT npubopa y4véTta. O6A3aHHOCTb
chopMMpOoBaTb 3aMpPOChbl M aHANM3MPOBATb OTBETbI MOJHOCTHIO JIOXUTCS Ha BHelLHee
npunoxxeHue, paboTatollee ¢ Bera CH-23 yepe3 ceTtb LORaWAN®.

Onsa ob6ecneyeHns paboTbl YCTPOMCTBA B pPEXMME MPO3PAYHOro padmoOKaHana
HEOBXOANMMO YyCTaHOBUTb cneumanbHoe MO «LoRa2TCP» u «loT Vega Server» (nn6o mHoe
NPUIOXeHWe noaaepxmneatollee paboty ¢ Bera CM-23), KOTOpoOe MOXHO CKavaTb Ha canTe
iotvega.com. TaM >e Ha CTpaHuue MPUIOXEHUS HaXOAUTCS PYKOBOACTBO MO MEPBUYHOM
HaCTPOMKe paboTbl YCTPOMUCTBA B PEXMME NPO3PAYHOro pagnoKaHaa.

B Bera C/1-23 pexxum npo3payHoOro pagnokaHana OCTYNeH BCEraa BHe 3aBMCUMOCTH OT
HaCTPOEK.

PABOTA CHETYUKA UMMNYNTIbCOB B PEXUME CAMOCTOATEJIbHOTO ONMPOCA

Bera CW-23 moxeT paboTaTb B pPeXMMEe CaMOCTOATENbHOIO oOnpoca Jtobbix
NOAKMOYEHHbIX MO UHTepdencam RS-232/RS-485 ycTtponcTs. ns aToro B nporpamme «Vega
LoRaWAN Configurator» Hy»HO CO34aTb M HAaCTPOUTb HEOHXOAMMbIE KOMaHAbl 3arMpoOCOB U
OXMIAaeMblx OTBETOB. [1oc/ie 3TOro CYETUMK UMMYNbCOB HAYHET OrnpallnBaTb MOLK/IOYEHHbIE
YCTPOMCTBA C 3aJaHHOW NEPUOANYHOCTbLIO OT 1 10 65535 cekyHA v cornacHoO CTaHLAaPTHOMY
nepunopy c6opa AaHHbIX.

[MOCKONbKY 3anMpoChl M OTBETbI HACTPAMBAIOTCS BPYYHYIO, CHETYMK MMNynbcoB Bera CU -
23 MOXET onpawmnBaTb MOAK/IKOYEHHbIE YCTPONCTBA NO NPOTOKONY Yepe3 uHTtepdenc RS-232
mnn RS-485.

Ons HaCTpOMKM pexrma CaMOCTOSATENIbHOrO Onpoca HeobxoaMMO BO BKanke «Bera
CWN-23232» nam «Bera CWN-23 485» B BbinagatowemMm mMeHio «OnpalmBaTh MOAKIOYEHHbIE
YCTPOWCTBa» BblbpaTh XXeNaeMbl MyHKT.
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Hacrpoiitn nrTepdeiica

CKOpOCTL:

BUT maHHsi:

HeTHocT:

Cronossix 6uT:

TaiiMayT 0TEETa BHEWHEr0 YCTPOACTEA:

ONpawHBaTE NOAKMIOHEHHEIE YCTPOACTEE!

Komange!

HacTpolikin nepenaqn nokasaHui
F.'IBKcnupT HaCTpoeK.

TepHoA NepeAa-i1 AaHHGIX:
hinopT HacTpoek:

Mepuon chopa AaHHLIX:
Yacosoit noAc:

Q¥ NonyanTs HacTpoli MeTiu BPEMEHH ANA NPO3PaYHOTO PAANOKaHANa

o TIDUMEHITE HACTPOIKK

B pexume camMocCTosATENIbHOro

Bera CU1-23 / PykoBOACTBO MO 3KCMyaTaumm

9500 =
8 fur -
HeT ~
1 cTonossid GuT a
100ms -

MpeAyCTaHOENEHHEIE VTP O CTER
ModBus

MpoussonbHbIi

24 vaca -
24 yaca -
UTC+00:00 -

onpoca MOXeT 6biTb 4 BapumaHTa paboTbl. Bo Bcex
PeXMMax aKTUBEH «MPO3PaydHbl pajgMoKaHan» 1 nepmoamyeckas oTnpaBka MHPopmMaumm o

HAKOMIEHHbIX MMMYJIbCax, TPEBOrax MU MPOYMX MapamMmeTpoB ycTponcTea Bera CH-23.

CaMoCTOsITENbHBIM  OMNPOC  OTKJIKOYEH.

MOLK/MOYEHHbIX YCTPOUCTB HE MPOU3BOAUTCS.

26

B s1oMm chyvae CaMOCTOSITE/NbHbIN onpoc

[MpenyCcTaHOBNEHHbIE YCTPOWCTBA. PeXuMm, MNO3BONSIOWMM HAaCcTPOUTb OMpoC 4O 6
YCTPOUCTB MOALEPXMBAEMbIX TUMOB.

Mepuoa nepeaaun Aanrsix:
Mepnog copa aarrsix:
UYacosoii noac:

METKN BREMEHN 413 NRO3PALHOTe PaANCKaHaNa

Hacrpoiika onpeca yerpoiicrs

%a  Qaitnoswiii cepaep
Anpec BHewwHero ycTpoiicTea 1:

Aapec BewHero ycTpoiicTsa 2
[ 3xcnopr wscrpoer Aapec srewnero ycrpoiicTea 3

o Mmnopr HacTpoex .
Aapec srewnero ycrpoiicTea 4
Agpec BHewLHero yeTpoiicTsa 5
Q Monyunre nactpeiikn Agpec eHeLLHero yeTpoiicTsa B

" MpumennTs HacTpoiikn

cl(o|e| e|lo| e

24 yaca -
24 yaca =
UTC+00:00 =

Mepiypuii 20X
Mepiypuii 23X pacuumpensbii onpoc
3repromepa CE102M

Mynic CTK-15-M-RS-485

pacumpensbii onpoc

pactunpenHbii onpoc

Nensnexrpo IE-2

AP pacLunpeHHbiii onpoc
......... ~ | [] pacumpenssii onpoc
......... ~ | [] pacuwmpensii onpoc

ModBus RTU. O6meH faHHbIMM C NoAKAtoYeHHbIM K C-23 yCTPOMCTBOM NPOUCXOAUT C
ncnonb3oBaHmeMm npotokona ModBus RTU. [pn HEO6XOAMMOCTU 3TOT PEXMM MOXHO
HaCTPOUTb, BOCMO/b30OBAaBLINCH KnaBuwen «Jo6aBUTb HACTPOMKY». B pacKpbIBLUEMCS MEHIO
MOXXHO NPOBECTU HACTPOMKY CReAyoLnX NapaMmeTpoB:
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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

YaanaTs HacTpolixy

Q Nonyunts HacTpoiikin [o6aBuTh HaCTPOIKy

 Mpiessims HacTpoii <

Slave ID — appec NOAK/IKOYEHHOrO YCTPONCTBA.
QyHKUMS — GYHKLMSA OnMpoca PerncTpoB rno 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 pa3spellaeT nnm 3anpeltaet otnpaeky CRC B cocTase
naketa B ceTb LORaWAN®.

OXunagaHne oTBeTa — MNapaMeTp, OTBeYallWUM 3a BpemMs OXWAAHUS OTBETa nocie
OTNpaBKK 3anpoca. B cnyyae, ecnm oTBeT OT NMOAK/NOYEHHOrO YCTPOMCTBA HE MOCTYNnuia B
TeYEeHMEe YKa3aHHOro MpoMexyTka BpeMeHu, To B ceTb LORaWAN® oTnpasnseTcs nakeT C
COOTBETCTBYOLWEN MHOPMaLMeN.

YCTaHOBUTL Nepuos — BKJIOYEHME LAaHHOMO NnapamMeTpa NO3BOSISET HACTPOUTbL MEPUOL
OTMpPaBKM 3anpoca B MHTepPeNC MOAKIOYEHHOIO YCTPOWMCTBA Oonee rmbKo, HexXenm 3TO
npensioXeHo B popmaTe CTaHLAPTHbIX NepMOAOB COOpa 1 nepenayn AaHHbIX.

Mask — macka KOTOpPasda HaknagblBa€TCd Ha OTBET OT NMOAKJ/TKOYEHHOTO yCTpOVICTBa.

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

MeTka BpemMeHu — dnar, No3BONSIOLWMM BKIOYATh B COCTAB MakeTa OTMNpaBasgeMoro B
ceTb LORaWAN® MeTKy BpeMeHM, B KOTOPYIO 6bl1 MPON3BEAEH OMPOC BHELLHErO YCTPOMCTRA.

[Tpumepeni
BapwuaHT 1 (mnonHoe coBnaaeHme):

B oTBeT Ha 3anpoc, MOAKMOYEHHOE YCTPOWMCTBO OTMPABMIO TaKOW MakeT AaHHbIX:
010203040506070809 (9 6anT BaHHbIX)

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

FF — roBOpUT O TOM, YTO 3TOT 6ANT K3 NaKeTa AAHHbIX OT MOAK/IKOYEHHOIO YCTPOMNCTRA,
NOMIHOCTbIO CPaBHMBAETCH C NMaTTepHOM (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

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

9
(o)}

(@)

=
e}
S

Ecnn coBnasno — napameTp, 3HaYeHMEe KOTOPOro NO3BONSET ONpefeNinTb, YTO cnepyeT
cAenaTb C OTBETOM MOAK/IIOYEHHOIO YCTPOMCTBA MOC/E CPpaBHEHUS C naTTepHOM. OTNpaBnTb
eCnu COBMano WK He NPOMU3BOANTL OTMPAaBKy. B cnyvyae ecnu coBnaZeHus 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-23. [Jnd TOYHOM HACTPOMKM HEOBXOAMMO HaxkaTb KHOMKY «[1o6aBUTb
HaCTPOMKY».

OyHKuMoHan napameTpoB Mask, Pattern v apyrux aHanoruvyeH pexumy
CaMOCTOSTENILHOro onpoca no npoTokony «ModBus RTU» (cTp. 18).
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B naHHOM pasfene onucaHa NOCNEeLHsS BepCUs NPOTOKONa obmeHa aaHHbimn CH-23 ¢
cetbto LORaWAN®. Bepcua npoTokona yCTpOWCTBa oTo6paxaeTca B «KoHobuUrypatope» BO

BKnagke «MHpopmaumnsa».

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

CHYHETYUK UMMNYNTbCOB BETA CU-23 MEPEOAET MAKETbI CJIEAYIOWNX TUMOB

1. lakeT ¢ MHPOPMaLUMEN O HAKOMIEHHBIX MMMYJIbCaX, TPEBOrax Ha OXPaHHbIX BXOAAX

MepenaeTcs perynspHo uam no cobbiTnio Ha LORaWAN® nopT 2

Pasmep B 6antax OnucaHue nong

1 6ant [MpuynHa Nnepenaym NakeTa
00 — o BpemeHu,
01 — no oxpaHHOMYy BxOoAy 1
02 — Nno oxpaHHOMY BXOAyY 2
21 - NpeBbIWEH MOPOT Ha MMMYJ/IbCHOM Bxoge 1
22 - NPEBbILWEH MOPOT Ha MMMYJIbCHOM BXoAe 2
30 — mo 3anpocy
208 - oTK/IKOYEHME BHELLIHErO NMTaHUA U Nepexon Ha
pe3epPBHbIN UCTOYHUK
209 - BO30OHOBNEHME BHELLIHETO NUTAHUS

4 6anTa Bpemsa dpopmmpoBaHms nakeTa (unixtime)
1 6ant TemnepaTtypa, °C
4 6anTa Noka3aHuWsa Ha Bxoae 1 (B 3aBUCMMOCTU OT TUMa -

4YMCNO UMMYJIbCOB, NMMH6O COCTOSHNE
0 — pa3oMKHYyT, 1 - 3aMKHYT)
4 6anTa [Moka3aHua Ha Bxoae 2 (B 3aBUCUMMOCTM OT TUNa -
4YMCNO UMMYJIbCOB, NMMH6O COCTOSHNE
O — pa3oMKHyT, 1 - 3aMKHyT)

1 6ant 3HayeHre OCHOBHbIX HACTPOEK (bUTOBOE none)

1 6ant 3aps4 akkyMynstopa, %

but 3HaueHue

0 6ut 3anpoc noaTBepxaeHus naketos O - BbIK/IOYEH,
16ut Pexxum Bxoga 1: O — MMMynbCHbIN, 1 - OXpaHHbLIN
26Ut Pexxum Bxopa 2: 0 — MMNybCHbIN, 1 - OXpaHHbIN
3,4,5 6uThl [Mepuopn nepenayn LaHHbIX:

PeBn3ung Ne 05 o1 15.01.2025

|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 yac

|3 ==0|4 == 0|5 ==1| - 6 yacos

T

Twn paHHbIX
uint8

uint32
int8
uint32

uint32

uint8
uint8

1 — BKIKOYEH
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|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 PaJnOKaHa
|6 == 1|7 == 0| - onpoc Npn60OPOB y4ETa
|6 == 0|7 == 1| - ModBus
|6 == 1|7 == 1| - NPOM3BOSbHbIN

PaclwmndpoBka 6UTOBOro NOAS «3HaYEHNST OCHOBHbIX HACTPOEK»

2. lNakeT € faHHbIMKM OT BHELUHErO YCTPOMCTBA A1 PEXMMOB «[1pO3payHbIn paamoKaHan»
n «[MpOn3BOJIbHbLIN»

OTnpaBnsetcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pasmep B 6bantax OnmcaHue nons Tun gaHHbIX
1 6ant MpuumnHa Nnepenaym naketa 13 - makeT € AaHHbIMW OT  UINt8
BHELIHEro yCTPOMCTBA 415 PEXMMOB "[1pO3payHbIv
paamokaHan” u "[pon3BoJIbHbIN"

1 6ant [MopsoKOBbIN HOMEP HAaCTPOWKM B KOHbUTypaTope uint8
(s npo3payHoro paamokaHana scerga 0. Otcuet C
0)

2 banTa O6LWwmm pasmMmep NOJTyYeHHbIX Yepes nHTepdenc uintl6
[aHHbIX

1 6ant Pa3mMep OaHHbIX B TEKYLLEM MaKeTe uint8

1 6ant MopaaKoBbIM HOMepP NakeTa (B Ciyyae nepenayn uint8

HECKOJIbKMX MaKeTOB, KOrAa AaHHble He MOMELLAaoTCS

B oaunH. OTtcyeT ¢ 0)
1 6anT ObLlee KonM4yecTBO NakeToB uint8
MaccuB HaHHble [1-39 6anT] -

TexHonorus nepepavm paHHbiXx LORa HaknagpiBaeT OrpaHMYeHuss Ha MaKCUMalbHbIN
pa3mMep nakeTa, B 3aBUCMMOCTM OT CKOPOCTU, Ha KOTOPOW NepenaeTcs AaHHbIM NakeT. B ciyyae
€CNM OaHHble, MONYyYEHHbIE Yepe3 BHELWHUA MHTepdeNC, He MOryT 6biTb NepenaHbl B O4HOM
nakeTe, OHM Pa3bMBAOTCA Ha HECKOJIbKO MAaKEeTOB, KOTOpPbIE NepeaatoTCs NoCnef0oBaTENbHO.

3. [lakeT C [aHHbIMU OT BHELLUHEro yCTponCcTBa Ans pexunma «ModBus RTU»

OTnpaBnsieTcsa ycTponcTtBoM Ha LORaWAN® nopT 2

Pasmep B 6antax OnucaHue nons Tun faHHbIX

1 6ant MpuumnHa nepenayun naketa 04 - NakeT € AaHHbIMK OT  UINt8
BHELLUHEro yCTponcTBa AN pexuma "ModBus RTU”

1 6ant [TopsaKOBbIN HOMEP HACTPOWKK B KOHbUTYypaTope uint8
(oTcyeT c 0)

2 6anTa O6wmin pasmep NOJyYeHHbIX Yepes3 nHTepdenc uintlé
OAHHbIX

1 6anT Pa3mep LaHHbIX B TEKYLLEM MakeTe uint8

30 PeBn3ma N2 05 ot 15.01.2025



Bera CN-23 / PykoBOACTBO MO 3KCMyaTaumm

1 6anT

1 6anT
2 6anTa
MacCcuB

MopsaKoBbIM HOMEP MakeTa (B cnyyae nepenaym
HECKOJIbKMX MAaKETOB, KOrAa JaHHble He MOMeLLatoTCs
B oauH. OTtcyeTt ¢ 0)

O6bLee KoNMYeCcTBO NMaKeToOB

Afpec CTapTOBOro perncrpa

JaHHble [1-37 6anT]

uint8
uintl6

4. [TakeT € AaHHbIMW OT BHELUHEro yCTPOMCTBa AJ19 PEXMMOB «[1po3payvHbIv pafnoKaHan»
M «[TpOM3BOJIbHLIN» C METKON BPEMEHMU

OTtnpaensgeTtcs ycTponctsoM Ha LORaWAN® nopT 2

Pasmep B 6amnTax
1 6anT

4 6avTa
1 6anTt
2 6banTa
1 6anTt

1 6ant

1 6ant
MaccCuB

OnucaHne nons

[MpuumnHa nepenayuun naketa 05 - nakeT € AaHHbIMUK OT
BHELLUHEro yCTPOMCTBa 4J1 PEXMUMOB “[1pO3payHbIv
paamokaHan” v "[1poun3BOJIbHbIN

Bpemsa dopmmpoBaHms nakeTa (unixtime)
[TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTYypaTOope
(oTcueT c 0)

O6wWwmin pasmep NOJyYeHHbIX Yepes nHTepdenc
JAHHbIX

Pa3mMep LaHHbIX B TEKYLLEM MaKeTe

MopaaKoBbIM HOMepP NakeTa (B Ciyyae nepeaaydn
HECKONbKMX MaKeTOoB, KOrA4a AaHHble HE MOMEeLLAoTCS
B oamH. OTcyeT ¢ 0)

Obuee KONMYeCTBO MakeToB

JaHHble [1-35 6anT]

Twn naHHbIX
uint8

uint32
uint8
uintlé
uint8

uint8

uint8

5. [lakeT C AaHHbIMW OT BHELUHEro yCcTpomncTBa 4na pexuma «ModBus RTU» ¢ meTkomn

BpeMeHn

OTnpaBnsieTca ycTponcTtBoM Ha LORaWAN® nopT 2

Pa3mep B 6amnTax
1 6ant

4 6anTa
1 6anTt

2 6banTa

1 6anTt
1 6anTt

1 6anTt
2 6anTa
MacCuB

OnwucaHune nons

MpuumnHa nepenayum naketa 06 - makeT C AaHHbIMK OT
BHELLUHEro yCTponcTBa AN pexuma "“ModBus RTU”
Bpems dopmmpoBaHms nakeTa (unixtime)
[TopsaKOBbIN HOMEP HACTPOWKK B KOHbUTYypaTope
(oTcyeT c 0)

O6wmin pasmep NOJyYeHHbIX Yepes3 nHTepdenc
OAHHbIX

Pasmep OaHHbIX B TEKYLLEM NaKeTe

[MopsaKoBbIM HOMepP NakeTa (B Cayyae nepenayn
HECKONbKMX MaKeTOB, KOrAa AaHHble HE MOMELLAOTCS
B oanH. OtcyeT ¢ 0)

Obuee KONNMYECTBO MNaAKETOB

ALpec CTapTOBOro perncrpa

JaHHble [1-33 6anT]

PeBn3ung Ne 05 o1 15.01.2025

Tun paHHbIX
uint8

uint32
uint8

uintlé
uint8

uint8

uint8
uintl6
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6. MaKeT C JaHHbIMM ONPOCAa CYETYMKOB INEKTPOIHEPTUN

OTnpaBnsietcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pasmep B 6amnTax

1 6anT

1 6anT

4 6amnTa
1 6anT

4 6amnTa
4 6amnTa
4 6amnTa
4 6amnTa
4 6anTa

OnucaHne nons

MpuynHa nepenaym naketa 07 - oNpocC cyeTUmKa
3NEKTPO3HEPrnm

Tun ycTponcTBa

01 - DHepromepa 102M

02 - Mepkypumn 206

04 - Mepkypumn 234

05 - JleHsHepro

CepumHbln HOMep npubopa yveTa
PesynbTaTt onpoca (1 — ycnex, 0 - ownbKa)
Bpemsa cHaTusg nokasaHum (unixtime)
MokazaHug, *100 (tapund 1)

MokazaHus, *100 (Tapud 2)

MokazaHus, *100 (Tapud 3)

Moka3aHug, *100 (tapud 4)

7. TakeT C AaHHbIMK OT CYETYMKaA Tenna

OTnpaBnsieTca ycTponcTtBoM Ha LORaWAN® nopT 2

Pa3smep B 6anTax

1 6anTt

1 6anTt

4 6anTa
4 6anTa
8 6anT

4 6anTa
4 6anTa
2 6banTa

2 6banTa

2 6anTa
4 6anTa
4 6anTa
1 6anTt

OnucaHne nons

[MpuumHa nepenayn naketa 08 - onpoc cueTymka
Tenna

Tun ycTponcTBa

03 - INMynbc CTK-15

06 - lNynbcap

CepuinHbIn HoOMep Npubopa yyeTa

Bpemsa dopmmpoBaHums nakeTa (unixtime)
KonnyectBo noTpebaeHHOM TENNOBOM SHEPTNU,
Btu*10

CyMMapHbI 0O6beM TEMNOHOCTUTENS, N

Bpemst HapaboTku, Y

Tekylwas TemnepaTtypa B nojatoem TpyoonpoBoae
°C*100

Tekywas TemnepaTtypa B OOpaTHOM TpybonpoBoAE
°C*100

TekyLwnm pacxon TennoHocuTens, n/4yac

TekyLwnm pacxon TennoHocuTens, n/4ac
MowHocTb, BT

Cpepna? (HocuTenb)

2 o ™ h

Variable Structure)

32
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ge om t ~'ED o~ h x tm 'y mo ot

J— * < - -

Twn naHHbIX

uint8

uint8

uint32
uint8

uint32
uint32
uint32
uint32
uint32

Twun gaHHbIX

uint8

uint8

uint32
uint32
uint64

uint32
uint32
uintl6

uintlé

uintl6
uint32
uint32
uint8

m
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8. MNakeT, nepeaaBaembli Npy OTCYTCTBUM OTBETA OT MOAKIIOYEHHOIO Nprbopa yyeTa

Pa3mep B 6anntax OnucaHue nong

1 6anT [MpuumHa nepenaym naketa 09 - HeT OoTBETa OT
YyCTPOWCTBA
1 6anT [TopaaKOBbIN HOMEP HAaCTPOWKM B KOHPUrypaTope
1 6anT Twn ycTponcTBa
01 - SHepromepa 102M
02 - Mepkypumn 206
03 - Mynbc CTK-15
4 6anTa CepumHbln HOMep npubopa yveTa

9. lNakeT, nepepaBaembli MNpU OTCYTCTBMWM OTBETa OT YCTPOWCTBA
MoJIb30OBaTENIbCKUM 3anpocC

Mepenaetcs Ha LORaWAN® nopT 2

Pa3mep B 6antax OnucaHme nong

Twn paHHbIX
uint8

uint8
uint8

uint32

Ha ModBus wnm

Twun paHHbIX

1 6ant [NpunynHa nepepayvm naketa 10 - HeT OTBETa Ha uint8
nosb3oBaTeNbCKUM Mnn ModBus 3anpoc
1 6anT [TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTYypaTope uint8
10. [MakeT, NnepefaBaeMbI NP BOCCTAHOBAEHNM OOMEHa C MPMOBOPOM yyeTa

Mepenaetcs Ha LORaWAN® nopT 2

Pa3mep B 6antax OnucaHme nong

1 6ant MpuynHa nepepaym naketa 11 - BOCCTaHOBNEH O6MeH
C YCTPOWCTBOM
1 6ant [TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTYypaTope
1 6ant Tun ycTponcTBa
01 - SHepromepa 102M
02 - Mepkypumn 206
03 - lMynbc CTK-15
4 6anTa CepuinHbIn HoMep Npubopa yyeTa

Twn paHHbIX
uint8

uint8
uint8

uint32

11. MakeT, NnepefaBaeMbI NPU BOCCTAaHOBNEHUN O6MeEHa C MPUOOPOM yyeTa NOCPeACTBOM

MoJsib30BaTeNbCKOro nnm ModBus 3anpoca

MepepaeTtcs Ha LORAWAN® nopT 2

Pa3mep B 6antax OnucaHume nong

1 6ant [MpuyrHa Nnepenayvm naketa 12 - BOCCTaHOBEH OH6MeH
C YCTPOWCTBOM MO MOJib30BaTeNbCKOMY nan ModBus
3anpocy

1 6ant [TopsaKOBbIM HOMEP HACTPOWKK B KOHbUTYypaTOope

PeBn3ung Ne 05 o1 15.01.2025

Twn paHHbIX
uint8

uint8
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12. MakeT C pacluMpPEeHHbIMIN MOKa3aHUAMU SNEKTPOCYETUMKOB
Mepepnaetcs Ha LORAWAN® nopr 2.

JaHHaa dyHKUMS 3afaeTcsa yepes nporpaMmy KOHOUrypaTtop yCTaHOBKOM YeKk-6oKCa
"pacLlUMpEHHbI OnMpoc”.

Pa3mep B 6anntax OnucaHue nong Twvn faHHbIX

1 6anT [MpuumnHa nepenaym naketa 17 — pacluMpeHHbIM nakeT  uint8
OT 3JIEKTPOCYETUYNKOB

1 6ant Twun ycTponcTBa uint8

4 6anTa CepumHbln HOMep npubopa yveTa uint32

1 6ant Pe3ynbTaT onpoca: uint8
1 - ycnex
0 - Heypava

4 6anTa Bpems cHaTua nokasaHum (unixtime) uint32

2 6anTa HanpsbkeHue, gecatkm mB (da3za 1) uintl6

2 6anTa HanpsbkeHue, gecsatkm MB (da3za 2) uintl6

2 6anTa HanpsyxeHune, necatkm mB (dpaza 3) uintlé

2 6anTa Tok, MA (daza l) uintl6

2 6anTa Tok, MA (dpaza 2) uintl6

2 6anTa Tok, MA (dpa3za 3) uintl6

2 banTa KoaddnuUMeHT MOLWHOCTM NO CyMMe, AeCSTble O uintl6
npoueHTa

2 banTa KoaddnuMeHT MOLWHOCTH, AecaTble 4O/M NPOLEHTa uintl6
(baza 1)

2 banTa KoaddnumMeHT MOWHOCTH, AecaTble 4ONM NPOLEHTa uintl6
(dbaza 2)

2 banTa KoaddnumMeHT MOWHOCTH, AecaTble 4ONM NPOLEHTa uintl6
(dbaza 3)

2 6anTa ®dazHbin yron 1-2 uintl6

2 6anTa ®a3Hbi yron 1-3 uintle

2 6anTa ®da3Hbit yron 2-3 uintle

2 6anTa YacToTa, coTble gonm 'y uintl6

13. [TakeT C HaCTpOMKaMu

MepepaeTtcs yctponctBoM Ha LORaWAN® nopT 3

Pasmep B 6antax  OnucaHue nons Twun paHHbIX
1 6ant [MpuymHa nepenayn NakeTa, onsg gaHHoro naketa == 00 uint8

2 6anTa ID napameTtpa uintl6

1 6ant InnHa paHHbIX (len) uint8

len 6anT 3HayeHwe napameTpa ===m-

2 6anT ID napameTtpa uintl6
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1 6anT
len 6anT

2 6anT
1 6anTt
len 6anT

OnvHa gaHHbIX (len)
3HayeHre napameTpa

ID napameTpa
OnnHa paHHbIX (len)
3HayeHMe napameTpa

PeBn3ung Ne 05 o1 15.01.2025

uintlé
uint8
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CYHETYUK MMIMYNbCOB BETA CU-23 MTPUHUMAET MAKETblI CIEAYIOWNX TUMOB

1. TlakeT C 3aNpOCOM HaCTpoOeK
Mepenaetcs npunoxeHmem Ha LORaWAN® nopT 3

Pa3smep B 6anTtax OnucaHue nons Twun paHHbIX
1 6ant [MpuymMHa Nepegaym NakeTa - 3anpoc HacTpoek 01 uint8

B oTBeT Ha LaHHbIM NakKeT yCTPOMCTBO MNpULLIET NakeT C HaCTPOMKaMM.

2. TlakeT ¢ jaHHbIMKM And nepenaym B HTepdenc RS-232 nam RS-485
Mepenaetcs npunoxeHmem Ha LORaWAN® nopT 2

Pa3mep B 6antax OnucaHue nons Twn gaHHbIX
1 6ant [NpunynHa Nnepepaym naketa — 04 uint8
MaccuB JaHHble

3. 3anpoc COCTOSIHUM
MepenaeTca npunoxeHmem Ha LORaWAN® nopt 2

Pasmep B 6antax OnucaHue nong Twn AaHHbIX
1 6ant MpuumnHa nepenaym naketa — 06 uint8

B oTtBeT yCTpOVICTBO OTnpaBnT MakeT C MHd)OpMaLI,VIeVI O HaKOIMJEHHbIX MMMYJbCax,
TpeBOrax Ha OXpaHHbIX BXO4axX.

4. [lakeT C KOMaHAOM Ha BHeoYepeaHOM onpocC
Mepenaetcs npunoxeHmem Ha LORaWAN® nopT 2

Pasmep B 6antax OnucaHue nong Twnn paHHbIX
1 6ant [MpuumnHa Nnepenaym naketa — 15 uint8

5. TlakeT c HacTponKkamu
Mepenaetcs npunoxeHnem Ha LORaWAN® nopT 3, NOAHOCTbIO MAEHTUYEH MaKeTy OT
YyCTPOWCTBA.

Pasmep B 6antax OnucaHue nons Twn gaHHbIX
1 6ant MNpunynHa nepepayvm naketa 0x00 uint8
2 6anT ID napameTpa uintl6
1 6ant OnvHa gaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa . mmme-
2 6anT ID napameTpa uintl6
1 6ant OnvHa gaHHbIX (len) uint8
len 6anTt 3HavyeHMe napameTpa mmee-
2 6anT ID napameTpa uintl6
1 6ant OnvHa gaHHbIX (len) uint8
len 6anT 3HayeHwWe napameTpa L mmmes
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MNepenaBaeMbll Ha YCTPOWCTBO MaKeT C HACTPOMKaMM MOXET COAEPXKaTb HE BCe
HaCTPOWKM, NOAAEPKMBAEMbIE YCTPOMCTBOM, @ TOJIbKO Ty MX YaCTb, KOTOPYIO HEO6XOAMMO

MN3MEHNTD.

Taébnunua ID HacTpoek CN-23 1 UX BO3MOXHbIX 3Ha4YE€HN I

ID
HaCTPOWMKM
4

16

20

21

34
35

37

49

B Tabnuue ykasaHbl 3HayeHuss B DEC, npu oTnpaBke AaHHble 3HayeHUs

TpebyeTcs nepeBectn B HEX

OnucaHue

3al'lanJIABaTb noatTBepXxgeHme

KonmyecTBo nepenoBTOPOB NakeTa

[Mepnon nepenavm LaHHbIX

CKopoCTb MHTEpdEnCa

TanmayT oxuaaHus oTeeTa

KonnuecTBO 6UT faHHbIX
KonnyecTBO CTOMOBLIX 6BUT

YETHOCTb

Mepunopn c6opa AaHHbIX

PeBn3ung Ne 05 o1 15.01.2025

OnnHa
JOAHHbIX
1 6anT

1 6ant
1 6ant

1 6ant

2 6banTa

1 6ant
1 6anT

1 6anT

1 6anT

anIHVIMaeMbIe 3Ha4YeHus

1 - 3anpawmBaTh
2 — He 3anpalumBaTb

orlpol5

1-1uvac

2 — 6 yacos
3 —12 yacos
4 — 24 yaca
5 = 5 MUHYT
6 — 15 MUHYT
7 — 30 MUHYT
1-4800

2 —9600
3-14400
4 -19200
5-38400
6 — 57600
7 — 115200
8 - 300

9 -600

10 — 1200
11 - 2400

- 100

- 500

- 1000

- 3000

- 5000
1-76ur
2-86urt
1-16ur
2-26uUta

1 - none

2 - even
3-odd
1-1vac

2 — 6 yacoB
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55

38

YacoBom nosic, B MUHYyTax

Bera CU1-23 / PykoBOACTBO MO 3KCMyaTaumm

2 6anT

3 —-12 vyacos

4 — 24 vaca
5 =5 MuHyT
6 — 15 MuHyYT
7 — 30 MUHYT

oT -720 po 840
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OBWWME PEKOMEHOALUN

[Mepen Hayanom paboTbl ¢ ycTponctBom Bera CUN-23 Heo6XOAMMO O3HAKOMUTHCS C
OaHHbIM PYKOBOACTBOM MO 3KCrlyaTauum (danee — PykoBoACTBO).

JlaHHOe yCTpOMCTBO NpefiHa3HaYeHOo 4J19 BbIMONHEHUS CYeTa UMMY/bCOB, MPUXOASALLNX
Ha 2 HE3aBMCUMbIX BXOLA, C MOCNEAYIOWNMM HAaKOMIEHNEM U nepefavyen 3Tom nHdopmaumm B
ceTb LORAWAN®. Micnonb3oBaHMe yCTPOMCTBA B LIENSX, OTIMYAIOLLNXCS OT YKa3aHHbIX B JAHHOM
PYKOBOLCTBE, SIBNIIETCS HapyLleHWeM npaBui 3KcrulyaTaumu. [lpousBoamTens He Hecet
OTBETCTBEHHOCTM 3a IIOOON yulep6, BO3HUKLIMIM B pe3ybTaTe MCMOb30BaHNS YCTPONCTBA He
MO Ha3Ha4YeHMIo.

okcnnyaTaums yctponctBa Bera CM-23 nomkHa OCyLLECTBAATBCS OOYYEHHbIM NIMLOM
(no TOCT IEC 62368-1).

3anpeLleHbl CaMOCTOSITE/IbHbIA PEMOHT Npubéopa unm BHeCeHne UsSMeHeHUM
B €ro KOHCTPYKUMIO, a TaKXe YCTaHOBKa Jo60ro nporpaMmmMHoro
o6ecneyeHusi, KpomMe MpoOrpamMMHOro o6ecnevyeHuss nOCTaBASIEMOro
npousBoauTenem

Her]pO(beCCl/lOHa)']bHO BbIMOJIHEHHAA PEMOHTHa4A pa6OTa ninm  yCtaHOBJIEHHOE
CTOpPOHHEE MNMPOrpaMmMHoOEe obecnevyeHmne MOTyT NpMUBECTUN K MNOJIOMKE rlpM6opa, TpaBMaM "
noBpexxaeH1o NMyLLeCTBa.

PeBn3ung Ne 05 o1 15.01.2025 39


















