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BBEAEHWE

HacToswee pykoBoACTBO pacnpoCTPaHAGTCA Ha CHETUYMKM 3neKTposHeprum LI32726A ¢ pene un
6e3 pene n LU32727A c pene n 6e3 pene (ganee — cyetymk) coBmectHoro npomssogctea OO0 «ClM6
3UM» n OO0 «Bera-AbcontoT» 1 onpesensieT NOPAAOK YCTAHOBKM M NOAKJIIOYEHMS, @ TakKe COAepXnT
KOMaHZbl yrnipaBaeHus 1 onncaHne pyHKLMOHaNa.

PYKOBOACTBO npeaHasHay4yeHo A1 cneynaancTtoB, O3HAaKOM/IEHHbIX C NpaBWJ/laMU BbINMOJIHEHUA
MOHTaXHbIX p860T B obs1acTu Pa3NNYHOro SNEKTPOHHOIO N SNEKTPUHECKOTO OGOPYAOBaHVIFl.

' Ans obecneyeHns npaBuabHOrO GYHKLMOHUPOBAHMA YCTAHOBKA M HacTpOMKa

. c4HeTYMKa A0JKHbI OCYLWeCTBIATbCA KBa.ﬂM(I)MLI,MpOBaHHbIMM cneymaanctamMmm



cneo
1 OMMNCAHWE U MPUHLU WM PABOTHI

Cyetunkm LI32726A npesHasHaveHbl 4N MHOrOTapu@HOro (40 4 TapndoB) yyeTa akTUBHOM
3Heprum B o4HodasHbIX CETSAX NepeMeHHOro Toka HOMUHa/IbHOM YacToTow 50 L.

CuyeTtunkm LI32727A npegHa3HayeHbl A5 MHOroTapugHOro (40 4 TapudoB) yyeTa akTUBHOM
3Heprum B TpexdpasHbIX TPexX- U YeTbIPEXNPOBOAHbIX CETSAX NepeMeHHOro Toka HOMUHa/IbHOM YaCTOTOM

5oy,

BHYTpW cHeTUYMKOB yCTaHOBAEH PajMOMOAY b, OCYLLECTBAAIOWMIN HAKOMIEHME U Nepesady
AaHHbIX CO cyeTymKka B ceTb LORaWAN nocpeacTBom pagmocBaAsm Ha YacToTax gmnanasoHa RU-868.

CYeTYMKN UMELOT UCnoaHeHne be3 pene nmbo ¢ pene orpaHNYeHNA MOLWHOCTUN, KOTOPOE MOXET
Cpa6aTbIBaTb KaK no BHYTPEHHUM CO6bITMFIM, TaK 1 MO KOMaHAe C cepBepa.

L|32726A LU32726A
6e3 pene c pene
L32727A U32727A
6e3 pene c pene

Pagnomogem cuetumka paboTaeT kak yctponctso LoRaWAN knacca C.

MNMokasaHus cunTbIBatOTCS ¢ Npubopa yyeTa c HaCTpanBaeMbIM NEPUOAOM: Pa3 B Yac, pa3 B
CYTKW, pa3s B HeZe o Uauv pas B Mecsl,. CYMTaHHbIe MOKA3aHNA COXPAHAIOTCA B MaMATU PaAMOMOAY NS, U
nepegatotca B cetb LoraWAN B cOOTBETCTBMM C NEPUOAOM Nepesaun AaHHbiX. [leprog moxeT
HaCTpamBaTbCA C KPAaTHOCTbIO 1 4ac, MO yMOIYaHUIO Nepuno nepejaym paseH 2 yaca. lepegava
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crnie
A @HHbIX OCYLLLeCTBAAETCA B C/ly4aliHblll MOMEHT BpeMeHUW BHYTpM BbibpaHHoro nepuoaa. Mpu

o4yepeaHOM BbIXO€ Ha CBA3b YCTpOI‘;ICTBO HAYMHaET OTNPaB/IATb HAKOMN/Z1IEHHbIE NAKETbI C
NOoKa3aHNAMU, OT CaMOro paHHEro K CaMoMmMy nNo3gHeMy.

Ecnv napameTp «3anpawmnBaTth NOATBEPXKAEHNE» BKIOYEH, TO YCTPOUCTBO By eT OTNpaBasaTb
CNleAYIOLLNM NaKeT TO/IbKO NOC/Ie NOJyYEHUS MOATBEPXKAEHNS O A0CTaBKe Npeabiayuiero. Ecav Takoe
NOATBEPXAEHNE HE NOJTYYEHO YCTPOMCTBO 3aBEPLUAET CEAHC CBA3M A0 C/IEAYHIOLLErO MO PACNMCAHMIO.
Mpv 3TOM yCTPOMCTBO NPOA0/XKAET COOMPaTh AaHHblE COrIacHO Nepuoay cbopa AaHHbIX U 3anNncbIBaThb
B NaMATb. HenepeaHHble NakeTbl COXPAHAIOTCA B MAMATU CHETUYMKA A0 C/IEAYIOLLEro CeaHca CBA3M.

MNpu BbIKOYEHHOM NapaMeTpe «3anpallinBaTh NOATBEPXKAEHMEY, yCTPOUCTBO OTNPABASET B
CeTb BCE HAKOMJ/IeHHbIe MaKeTbl MO NOPsAKY C CAMOro paHHEro 40 camoro nocsiesHero. Nposepku
A,0CTaBKM NakeTOB B TaKOM pexuMe HeT. HenepeZaHHbIX MAaKeTOB B MaMSATU YCTPOMCTBA HE OCTAETCS.

HacTpolikm ycTponcTBa OCyLecTBASIOTCSA ANCTAaHLNMOHHO Yepe3 LoRaWAN.
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2 TEXHUNYECKWMNE XAPAKTEPNCTUKN

OcHOBHble L32726A L32726A LU32727A L32727A
6e3 pene c pene 6e3 pene c pene
Knacc TouHOCTM Npu yyeTe akTUBHOM 1
SHeprum
Ba3oBbIM (MakCMMaabHbIN) TOK, A 5(60) 5(10); 5(50); 5(60); 10(200)
HomMunHanbHas yacToTa cetw, Ny 50
Konunuectso Tapudos o 4
MocTosiHHas cyeTymka, UMM./[KBT-y 3200; 6400 500; 1000; 6000
YyBCTBUTENBHOCTb MO TOKY, % OT 16 0,4
[vanasoH pabounx Temnepatyp, °C -40...460 -40...470
LoRaWAN
Knacc yctponctesa LoRaWAN C
Konnyectso kaHanoB LoRa 16
YacTOTHbIM NAaH RU868
Cnocob aktnsauum B cet LoRaWAN OTAA
Mepwog BbIxOAa Ha CBAA3b NO 2 yaca (HacTpauBaeTcs)
VMOAYaHUIO
MNepwnop HakonaeHMs AaHHbIX MO 14ac (HacTpaunBaeTCs)
YMO/T4aHUIO
O6bem NamATH ANA HAKOMNEHUS 255 NakeToB
nakeToB
Twn aHTeHHbl LORa BHYTPEHHASA
YyBCTBUTENBHOCTL -138 dBm
[ anbHOCTb PaANOCBSA3U B MNIOTHOM A0 5 KM
[aNbHOCTb PaANOCBSA3N B CE/IbCKOM A0 15 KM
Homu1HabHaA MOLHOCTL NepesaTymka 25 MBT
MutaHune
HomunHanbHoe HanpsxeHwe, B 220, 230 3x 220/380; 3x230/400
MNMoTpebnsiemas MOLWHOCTb B LLeNM TOKa, 0,5 0,2
B-A
MNMoTpebnsiemas MOWHOCTb B LLenu 2,5 6,0
HanpskeHus, BT
Kopnyc
Pa3mepbl kopnyca 115x78x66  200X120x52  125X118X70 295X172X75
CreneHb 3awWKnTbl KOpNyca IP51
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CyeTumk sBnsieTca yctporcteoM kaacca C (no knaccuoukaumm LoRaWAN) 1 obecneunsaeT

cneayowmnn GyHKLMOHAN:

©)

0O O0OO0OO0O0

nogaepxka ADR (Adaptive Data Rate)

noAepxKa oTNnpaBKM NAaKeToB C NOATBEPXAeHMeM (HacTpanBaeTcs)
AWCTaHLMOHHOE yrpaB/ieHWe pesie OrpaHUYeHUsA MOLLHOCTH
COoXpaHeHwue nakeTa B NaMATU NP HEBO3MOXHOCTU A0CTaBKM
NpuBS3Ka NOKa3aHWM KO BpeMeHW Mo BHYTPEHHUM Yacam
BHeoYepeHOW BbIXOZ Ha CBA3b NPW onpeesieHHbIX CObbITUAX
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MEPBbIN 3AMYCK

Mepes nepBbIM 3aMyckoM HeobXoAMMO NpoNMcaTh KAKYM YCTPOMCTBA Ha cepBepe. g 3Toro
HY>XHO HaNTW Ha ycTponcTBe/kopobke QR-kog caesytoLero Buaa:

—

OTckaHMpoBaTb ero 1 Noay4nTb MHGOPMaLLUIO:

e DevEui
e DevAdd
* NwkSKey
* AppSKey
e AppEui
* AppKey

BHecTn 3T faHHble Ha cepBepe.

MNocne 3Toro nMpu nogaye MUTaHMA Ha CYETUMK 3SNEKTPOSHEPrUn pPajuOMOAEM HauvMHaeT
pernctpauuio B ceTn LORaWAN cnocobom OTAA.

YCTPOMCTBO OCYLLECTBUT TPW MOMbITKM NPUCOEAMHEHUS K CETU B YaCTOTHOM AMnanasoHe RU-868.
Mpy nosnyyeHuu noaTBepXAeHUs akTuBauum B cetu LoRaWAN, ycTpoiictBo HauHeT paboTaTb B
0bbl4HOM pexwnme. MNMapanienbHO MOAEM HAYHET OMPOC CYETYMKA W MOMbITAETCA OTNPaBUTbL NEPBbIN
nakeT. Ecaiv BCe NONbITKM perncTpaumm B CETU OKAXYTCA HeyAauHbIMK, MOAEM NPOAO/KUT HaKoM1eHne

AaHHbIX N 6y,a,eT OCyWecTB/IATb NONbITKN NPUCOEANHEHNA K CETU Ka)KAbIl\/’I Yac.

OnucaHmMe YacTOTHOro NJaaHa cYeTyYMKa:

YacToTHbIN NNaH KaHan YacTtoTa Mogaynsauus
5 868.9 MultiSF 125 kHz
RU-868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz
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B aaHHOM pa3zene onuncaH NnpoTokoa obMeHa AaHHbIMKU paguomosema c ceTbto LoRaWAN.

' B nonsx, cocTosiwmx U3 HeCKoNbKMX 6alT, MCNONb3yeTcs NOpPSA0K ciesoBanus little
b endian

PAONOMOZAEM MEPEAAET MAKETbBI CNEAYOLWNX TUTMOB.

1. lHpopmaLmsa o cueTymKe (reHepmpyeTCsi MO BpeMeHM U NpU HacTynaeHnn cobbiTuin) nepesaeTcs
Ha LoRaWAN nopT 2.

Pasmep B 6aiitax OnucaHue nons
1 6anT Tvn nakeTa, 4719 4aHHOMO NnakeTa =1
4 6anTa Cepu1iHbIA HOMEp 3/1IEKTPOCUYETYMKA

Bpewms popmMumpoBaHuMs nakeTa, eCv NpUYMHa NepeAaydm «no BpemMeHu» Uan
«M0 3anpocy».

4 baiira Bpemsa HacTynaeHus cobbiTUs, eC/iv NPUYMHA Nepesayn 04HO U3 CobbITUM
(unixtime UTC cyeTumka)

1 6anT Mogenb cuetumka:l - LLE 2726A, 2 - LLE 2727A

1 6aunT Konunuectso ¢pasy cyeTumka: 1, 3

1 6anT KonunuectBo Tapndos: 1 -4

1 6aiiT Hannune pene orpanq?Hwﬂ MOLLHOCTM
He NoAAepXMBAETCA CHETYMKOM, BCErAa «1»

4 6anTa JlaTta Bbinycka cepuinHoro nsgenuvs B dopmaTe unixtime

4 6anTa Bepcusa MO cuéTumka

5 6abia KoadduumeHt TpaHC¢9PMauMM (YMHOXEHHBIN Ha 100)
He NoAJepXmnBaeTca cCHéTYMKOM, Bcerga oxFFFF

4 6anTa TekyLime nokasaHma cyeTymka (kak Ha amcnnee) B BTy

1 6anT TemnepaTypa BHYTpM CHETUMKA OT —127 A0 +127

4 6anTa Tekylyee cocTosiHue (6UTOBOE NoJle)

2 banTa MpuunHa nepegaun naketa (bUtoBoe nose)

2 banTa UUID 3anpoca

CyeTumk coAepXuT B cebe BCTPOEHHbIE Yachl C KaseHZapeM, BpeMs 1 AaTa Ha KOTOPbIX 3a4atoTcs
MpW NPOM3BOACTBE, @ TakXXe MOryT HbITb CKOPPEKTMPOBaHbI B NpoLecce skcnayataumm. opmmposaHve
MaKeTOB C TEKYLLMMU MOKA3aHUSMUN MPOUCXOAUT B MOMEHTbI BpEMEHM, KPaTHbIE 3a4aHHOMY B HACTPOMKAX
nepuogy cbopa AaHHbIX:

e /lnavHTepBasa 14ac: CYNTLIBAIOTCA NMOKA3aHMA HA HAYa/10 TeKYLLLero 4aca;

e /lna nHTepBana 6 4acoOB: CYMTHIBALOTCA NOKA3aHMA Ha 00:00, 06:00, 12:00, 18:00;

e /lnA nHTepBana 12 YaCoB: CYMTLIBAOTCA NOKA3aHMA Ha 00:00, 12:00;

e /lnA nHTepBana 24 4aca: CYNTbIBAIOTCS MOKA3aHWA Ha 00:00 TEKYLLUX CYTOK.

e /[lnsa vHTepBasia 1 HeAens: CYNTLIBAIOTCS NMOKa3aHMA B 00:00 TOrO AHA HeAenn, KOTOPbIA YKa3aH
B HACTPOMKax (Hanpumep, 2 — BTOPHUK);

e /lnA nHTepBaaa 1 Mecsl: CYNTbIBAIOTCS NOKA3aHWS B 00:00 TOr0 YMC/1a MecsiLa, KOTOpOoe yKa3aHo
B HACTPOMKax (41C/10 OT 1 40 28).
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Pacwudposka buToBoro nons «Tekylyee COCTOSHMEY

bur OnucaHune nons
o 6ut CocTosiHME KJIeMMHOM KPbILWIKK:
0 — OTKpPbITa
1—3aKpbITa
16uT CocTosiHMe KpbILKK Kopryca:
0 —OTKpbITa
1—3aKpbITa
26Ut CocTosiHMeE pene orpaHUYeHms HarpysKu:

0 —noAaYa OorpaHM4yeHa
1—3Heprma nojaetca

Ecan cueTumnk He nogaepxmBaeT Kakyo-1Mb0 GyHKLMIO COCTOAHMUSA, TO BCerAa npejaeTcs 1.

Pacwudposka 6utosoro noss «MpuymHa nepegaym naketar»

Butbl [43210]

OnucaHue nonsa

00001

Mo BpemeHu

00010 BckpbiThe KN1eMMHOM KpbILKK

00011 BckpblThe kopnyca

00100 Bo3sgencTBue BHELWHMM MarHUTHBIM NoJ1eM
00101 MoTteps dpasbl

00110 NHBepcus dasbl

00111 CpabaTbiBaHue pene orpaHnyeHus

01000 MpeBblweHWe HanpsiXeHus no dpase A
01001 MpeBblweHWe HanpsXXeHus no gase B
01010 MpeBblweHne HanpsxeHus no ¢ase C
01011 MMpeBbiweHne 1MMUTa MOLLHOCTH

01100 MpeBblWweHMe IMMUTA aKTUBHON MOLLLHOCTU
01101 MpeBbllweHMe AMMUTA SHeprum no Tapudy 1
01110 MpeBbllWweHMe AMMUTA SHEPruK No Tapudy 2
01111 MpeBbllWeHMEe IMMUTA SHEPrUmM No Tapudy 3
10000 MpeBbilleHMe AMMUTa SHEPTrUM MO Tapudy 4
10001 Paspsag BcTpoeHHOM 6aTapeun 3n1eKTpocHeTUMKa
10010 OTK/l0UYEHNE I1eKTPONMTaHNSA cyeTymKa
10011 Mo 3anpocy

10100 BkatoueHwe s1eKTponuTaHnsa cYeTymKa

2. [MakeT MrHOBeHHbIX 3HaYeHuI nepegaeTcs Ha LoRaWAN nopT 2.

Pasmep B 6aiiTax

OnucaHue nons

1 6anT

Twun nakeTa, 415 4aHHOIO NakeTa = 2

4 6anTa CepuiHbIN HOMEp 3/1IEKTPOCUYETYMKA

4, 6aiTa Bpemsa cHATMA NoKa3aHWK, NepesaBaeMblX B 4aHHOM nakeTe (unixtime UTC
cYeTyMKa)

1 6aunT Konnuectso dpas cueTtumka

> GaiiTa HanpsixeHue pasbl A yMHOXEHHOE Ha 10

10

He noAJepXunBaeTcsa cHéTYMKoM, Bcerga oxFFFF



crneoe
6ar HanpsixeHue ¢pasbl B yMHOXeEHHOE Ha 10
2 banta He noAJepXunBaeTcsa cCHETYMKOM, Bcerga oxFFFF
6aii HanpsixeHue ¢pazbl C yMHOXEHHOE Ha 10
2 banta He noAJepXunBaeTcsa cCHETYMKOM, Bcerga oxFFFF
6ai1 Tok dpasbl A yMHOXEHHbIN Ha 100
2 banta He noAJepXunBaeTcsa cHETYMKOM, Bcerga oxFFFF
6aii Tok dasbl B yMHOXeHHbIN Ha 100
2 banta He noAJepXunBaeTcsa cCHETYMKOM, Bcerga oxFFFF
6aii Tok ¢$asbl C yMHOXEHHbIN Ha 100
2 bauta He NoAjepXunBaeTcsa cCHETYMKOM, Bcerga oxFFFF
4 6anTa MolHocTb akTuBHas no ¢ase A B BT
4 6anTa MolyHocTb akTmBHas no ¢ase B B BT
4 6anTa MoLlyHocTb akTmBHas no ¢ase C B BT
6ai MolwHocTb peakTnBHas no ¢pase A B BeA
4 bauTa He noAjepXnBaeTcsa cHéTYMKoM, Bcerga oxFFFF
6ai MolwHocTb peakTuBHas no ¢ase B B BeA
4 bauTa He noAJepXunBaeTcsa cCHETYMKOM, Bcerga oxFFFF
6ai MouHocTb peakTnBHas no ¢pase C s BeA
4 bauTa He noAjepXunBaeTcsa cHéTYMKoM, Bcerga oxFFFF
6ai KoadpdpuumeHT mowyHOCTU Ppasbl A YMHOXEHHbIN Ha 100
1 oant He noAAepXuBaeTcsa cHeéTUMKoM, Bcerga oxFFFF
6ai KoaddumumeHT MmowHocTH $asbl B yMHOXEHHBIM Ha 100
1 oant He nojJepXuBaeTcsa cYéTUmMkom, Bcerga oxFFFF
6ai KoaddumumeHT MmowHocTh dasbl C yMHOXEHHBIN Ha 100
1 ant He noAAepXuBaeTcsa cY4éTumkom, Bcerga oxFFFF
2 banTa UUID sanpoca

MrHoBeHHble 3HaYeHUSA CHUMAKOTCH B MOMEHT 3anpoca AaHHOI o NakeTa OT CYeTYKKa.

3. OTBeT Ha 3anpoc BHewHe SCADA B npo3payHOM pexmme paboTbl Mojema nepesaeTcs Ha
LoRaWAN nopr 2.

Pasmep B 6aiiTax OnucaHue nons

1 6anT Tun nakeTa, 419 4aHHOMO NakeTa = 3

2 6anTa Obwnin pasmep NPUHATOrO NaKeTa A aHHbIX
1 6aunT Pa3mep nepesaBaemMoro nakeTa

1 6anT MopAaAKOBbIN HOMEpP NepesaBaeMoro naketa
1 6anT KonnyectBo nakeToB (BCero nakeToB)

He 6onee 41 6ant [laHHble

4. MNokaszaHua cyeTymKa paclumpeHHble no Tapudam nepegaetcsi Ha LoRaWAN noprt 2.

Pasmep B 6anTax OnucaHue nons
1 6anT Tun nakeTa, AN 4aHHOMO NAKeTa = 4
4 6anTa CepuiiHbI HOMEP 31eKTPOCYETUMKA
o Bpems cHATMSA NokasaHui, nepesaBaeMbiX B 4aHHOM nakeTe (unixtime UTC

4, baitTa cYeTyMKa)

6ai KonnyectBo ncnosibayembix Tapndos
1 bant He NoAJAepXnBaeTcsa CYETYMKOM, Bcerga oxFF
1 6anT AKTUBHbIV Tapu: 1 - 4

11
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KoadduuneHT TpaHchopmaLmm (YMHOXKEHHBIN Ha 100)

2 banTa B
He NoAJepXmnBaeTcsa cCHETYMKOM, Bcerga oxFFFF
4 6anTa TekyLLMe noKasaHus CYeTunKa, Cymma Bcex Tapueos B BT-y
4 6anTa SHeprus no Tapuody 1 (cymma das) B BTy
4 6anTa SHeprus no Tapuody 2 (cymma das) B BTy
4 6anTa SHeprus no Tapudy 3 (cymma das) B Bty
4 6anTa dueprus no Tapuody 4 (cymma das) B Bty
2 banTa UUID sanpoca

5. Mpoduab MOLWHOCTYM (ecnn BKAKOYEH, TO NepesaeTcs pas B Yac U COAEPXMUT ABe Moay4acoBKM)
nepegaetca Ha LoRaWAN nopT 2.

Pasmep B 6aiiTax OnucaHue nons

1 6anT Tun nakeTa, 419 4aHHOMO NakeTa = §

4 6anTa Cepu1nHbIA HOMEp 3/1IEKTPOCYETYMKA

, Gaiita Bpemsi cHATMA NepBoOW NONy4acoBKM, MEPESABAEMO B AaHHOM NaKeTe

(unixtime UTC cyeTumka)

Mepuog ycpeAHeHus

16anT ,
He NoAJjepXnBaeTca CHETUYMKOM, Bcerga oxFF
1 6aunT MpumeyaHue
4 6anTta A+, aKTUBHas 3Heprus, npsmas, B BT-y
6aii A- +, aKTVUBHas 3Heprus, obpaTtHas, B BT-u
4 banta He noAjepXunBaeTcsa cHETUYMKOM, Bcerga oxFFFFFFFF
6aii R+ peakTuBHas sHeprus, npsmas, B Bap-4
4 bauta He nojAepXuBaeTcsa cHéTumkom, Bcerga oxFFFFFFFF
6ai R-, peakTuBHas 3Heprus, obpaTHas, B Bap-y
4 bauta He nojAepXxuBaeTcsa cHéTumkom, Bcerga oxFFFFFFFF
6ar BpeMsa cHATMA BTOPOM NOJTly4acoBKK, NepesaBaeMoM B ,aHHOM nakeTe
4 bauta (unixtime UTC cyeTumka)
1 6aunT Mepurog ycpeAHeHUs
1 6aunT MpumeyaHue
4 6anTa A+ aKTVBHas 3Heprus, npsamas, B Br*y
6aii A- +, aKTUBHas 3Heprus, obpaTtHas, B BT-y
4 bauta He nojAepXuBaeTcsa cHéTumkom, Bcerga oxFFFFFFFF
6aii R+ peakTuBHas sHeprus, npsmas, B Bap-4
4 bauta He noAJepxunBaeTcsa c4éTumkom, Bcerga oxFFFFFFFF
4 6aiiTa R-, peakTnBHas 3Heprm'|., obpaTHas, B Bap-y
He noAJepxunBaeTcsa c4éTumkom, Bcerga oxFFFFFFFF
2 banTa UUID 3anpoca

Pacwuéposka butosoro nons «MpumeyarHve»

but OnucaHue

o] 1— eCTb AaHHbIE, O — CYETYMK B JAHHOM MHTEPBAJie He paboTan

1 1 — HenoJIHbIN cpe3 (bb1710 BbIKNOYEHME MUTAHWUA UAN BKIKOYEHNE NUTAHUS B TEKYLLEM
NHTepBase)

2 1— Ha AaHHOM MHTepBaJ/ie BbINONHANACb KOMaHAa U3MEHEHNSA BPEMEHMU

3 1— TeKyLW MM CE30H — 31MM3, O - J1eTO

4 1— CMeHa Ce30Ha 31Ma/neTo paspeLleHa

5 1— Ha AaHHOM WHTEepBaJsie BbINOIHANACh KOPPEKL S BpEMEHM
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6,7 peseps

6. OTBeT Ha Nosy4yeHue 3anpoca (KBuTaHuua) nepegaetca Ha LoRaWAN nopt 2.

Pasmep B 6aiiTax

OnucaHue nons

1 6aunT

Twn nakeTa, AN9 AAHHOrO Naketa=~6

4 6anTa CepuiHbI HOMep 31eKTPOCYETYMKA
Pe3ynbTaT BbINO/IHEHUSA 3aMpoca:
o 0 —oLwunbka
1 6anT
1— BbIMNOJIHEH
2 —3anpoc He NOAAEPXKMBAETCA JaHHBIM CYETYMKOM
2 banTa UUID 3anpoca

7. Tekyuwas KOHPUrypaumsa yctponctea nepegaetcs Ha LoRaWAN nopr 2.

Pasmep B 6aiiTax

OnucaHue nons

1 6anT

Tun nakeTa, A/19 AAHHOrO NakeTa =7

4 6anTa

CepwiiHbI HOMEP 371eKTPOCYETYMKA

2 banTa

I'Iepmop, BblXO/Ja Ha CBA3b B YacCaX

1 6anT

®nar paspeleHns nepegayum cobbITUN
0 —3anpeLyeHo
1 - paspeLieHo

1 6aunT

®nar paspeleHns nepegayv Noay4acoBoK
0 — 3anpeLyeHo
1— pa3speLieHo

1 6aunT

®nar oTnpaBKM NAKeTOB C NOATBEPXKAEHUEM
0 —6e3 noaTBEPXAEHUSA
1— C NOATBEPXAEHUEM

4 6anTa

JIMMUT MOowHOCTM B BT

4 6anTa

JlnmMnT 3Heprum
He noAJepXmnBaeTca cC4ETUMKOM, Bcerga oxFFFFFFFF

HakonneHue nakeToB uHpopmauum o6 snekTpocueTymke

1 6anT

Mepuoga:

0 - HET HaKoMNAeHUs
1—14ac

2 —6yacoB
3—124acos

4 — 24 4aca

5 —Heaens

6 — mecsay,

1 6anT

1 6anT

[eHb Hepenun, ecnv nepuog Heaens:

0 — exxeHeJe ibHble ONPOChbl OTCYTCTBYIOT
1—noHeAebHUK

2 — BTOPHUK

3-cpesa

4 —yveTBepr

5—NATHULA

6 —cy66oTa

7 —BOCKpeceHbe

JeHb mecaua, ecav nepuos Mecsl:
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0 — eXeMeCsYHble OMPOChl OTCYTCTBYIOT
1...28 — YMC/I0 MeCsLA, B KOTOPOE MPOUCXOANT ONpOC

HakonneHue nakeTos ¢ BHEPFMEﬁ HapacTalowunum nTorom

Mepuoga:

0 - HET HaKoMNAeHUS
1—14ac

2 —6yacoB
3—124acos

4 — 24 4aca
5—Hejens

6 — mecsay,

1 6anT

[leHb HeZenu, eciv Nepuos HeAens:
0 — eXEeHeZe/IbHbIE ONPOChl OTCYTCTBYIOT
1— NOHEeAe/IbHUK
2 — BTOPHUK
1 6anT 3—-cpega
4 —ueTBepr
5 —NATHMLA
6 — cy660Ta
7 — BOCKpECEeHbe

JeHb MecsLLa, ecv nepuog Mecs:
16anT 0 — eXeMecsYHble ONpPOChkl OTCYTCTBYIOT
1...28 — YMC/I0 MecsILa, B KOTOPOE NPONCXOAMNT ONpOC

HakonneHue nakeToB ¢ MFrHOBEHHbIMU 3HAYEHUAMU

Mepuoa:

0 - HET HaKoMNAeHUs
1—14ac

2 -6yvacoB
3—124acos

4 — 24 4aca
5—Hegena

6 — mecsy,

1 6aunT

[leHb Hejenu, ecnv Nepuos Heaens:
0 — eXeHeze/ibHble OMpOChl OTCYTCTBYIOT
1—noHeaeNbHUK
2 — BTOPHUK
1 6auT 3—cpega
4 —yveTBepr
5—nNATHMLA
6 —cy66oTa
7 — BOCKpeCeHbe

JeHb mecaua, ecam nepuog mecsu:
1 6auT 0 — eXXeMeCsYHble ONpPOChl OTCYTCTBYIOT
1...28 — UMC/I0 MECALLA, B KOTOPOE MPOUCXOAMUT ONPOC

2 banTa UUID 3anpoca

i Ecnun kakon-nnbo napameTp CHETYMKOM He OTAAETCS, BO3BpaLLaeTca 3HayeHne oxFF
Ana ogHobanToBoM nepemeHHon, oxFFFF ans aByx6aniToBONM 1 Tak ganee
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crie

PAANOMOAEM MNMPUHUMAET MAKETbI CAEAYIOWWNX TUMOB

1. [lakeT c KOppeKkTUpOBKOM BpeMeHu nepegaeTcs Ha LoRaWAN noprT 2.

Pasmep B 6aiTax OnucaHue nons

1 6anT Tun nakeTa, 419 AaHHOro NaketTa =1

4 6anTa CeTeBOM agpec 31eKTPOCUETUMKA

4 6aitta CMeleHne BPEMEHM B CEKYHAAX, MOXET BbITb MONOXMUTENbHBIM U
oTpuuaTtesibHbIM, He 6onee 30 cek

2 banTa UUID 3anpoca

B oTBeT Ha A@HHbIN NakeT YyCTPOMCTBO OTNPABUT KBUTaHLMIO (MakeT 6) U3 npeablayLiero pasjena.

2. 3anpoc nHdopmauum o cyeTunke nepegaetca Ha LoRaWAN nopT 2.

Pasmep B 6aiitax OnucaHue nons

1 6anT Tvn nakeTa, 419 4aHHOMO NakeTa = 2
4 6anTa CeTeBOM agpec 3/1eKTPOCUETUMKA

2 banTa UUID 3anpoca

B oTBeT Ha AaHHbIN NakeT yCTPOMCTBO OTNPABUT NakeT 1 U3 NpeAblAyLLero pasgena.

3. 3anpoc MrHoBeHHbIX 3Ha4YeHuI nepegaeTtcs Ha LoRaWAN nopT 2.

Pasmep B 6aiiTax OnucaHue nons

1 6anT Tun nakeTa, 419 4aHHOMO NakeTa = 3
4 6anTa CeTeBOM agpec 3/1eKTPOCUETUMKA

2 banTa UUID sanpoca

B oTBeT Ha AaHHbIN NaKeT yCTPOMCTBO OTMNPABUT NAKeT 2 U3 NpeAblAyLLEero pasgena.

4. 3anpoc AaHHbIX B Npo3payHoM pexunme BHewHen SCADA nepesgaetcsi Ha LoORaWAN noprt 2.

Pasmep B 6aiiTax OnucaHue nons
1 6anT Tvn nakeTa, 419 A4aHHOMO NakeTa = 4
He bonee 255 H6anT [ aHHble

B oTBeT Ha AaHHbIN NaKeT YyCTPOMCTBO OTNPABUT (B 3aBUCUMOCTM OT 06BbEMA AaHHbIX) OAUH UK
HEeCKOJIbKO NMakKeTOB 3 U3 MpeAbIAYLLErO pa3zena.
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Pasmep B 6aiTax

3) BE23a

A B C O N WO T

. 3anpoc nokasaHun paclmpeHHbIx no Tapudam nepegaetca Ha LoRaWAN nopt 2.

OnucaHue nonsa

1 6anT Tun nakeTa, 4N 4aHHOrO NakeTa =5
4 6anTa CeTeBOM aZpec 3/1eKTPOCUETUMKA
Tun 3HaYeHUN:
6ai 0 — Ha MOMEHT 3anpoca
1oant 1 — 3HaYEHWeE M3 CyTOYHOr O XYypHaa
2 — 3HaYeHMe U3 MECAYHOMO XYpPHasa
Bpems cHATMS nokasaHuit, 3anpalumBaeMblx B AaHHOM nakeTe (unixtime UTC
6ai CYETUMKA) — 4151 CYTOUHOMO apXMBa A0JIKHO BbITh B Mpesesiax
4 banta 3anpalmBaeMbix CyTOK, 419 MECAYHOO B Npeje/ax 3anpaLinmBaeMoro
Mecaua
2 banTa UUID 3anpoca

B oTBeT Ha AaHHbIN NaKeT YCTPOMCTBO OTMPABUT NakeT 4 U3 NpeAblAyLLero pasgena c

MOKa3aHMAMMN Ha MOMEHT NOoJTy4eHNA 3anpocCa, mbo us XypHasia B COOTBETCTBUUN C 3anpallnBaEMbIM

nepmnoaom.

6. KomaHaa ynpassieHUA pese orpaHM4yeHns MowHoCTK nepegaetcsa Ha LoRaWAN nopT 2.

Pasmep B 6aiiTax

OnucaHue nonqa

1 6anT Twn nakeTa, 419 4AaHHOMO nakeTa = 6
4 6anTa CeTeBOM agpec 3/1eKTPOCYETUMKA
3HaueHne KOMaHAbI:
1 6anT 0 — BbIK/IOYNTb
1— BKIOUYUTb
2 banTa UUID sanpoca

B oTBeT Ha AaHHbIM NaKeT YCTPOMCTBO OTNPABUT KBUTAHLMIO (MakeT 6) U3 npeabiAyLLero pasgena.

7. Peseps
8. Pe3seps

9. KoHdurypatop LoRa-mogema nepesaetca Ha LoRaWAN nopt 2.

Pasmep B 6aiiTax

OnucaHue nons

1 6anT Tun nakeTa, 419 4aHHOMO NakeTa = 9
4 6alima He ucnons3yemcs
2 banTa MepuoA BbIXOAa Ha CBA3b B Yacax
4 6batima Maponb cvemyuka (He ucnons3yemcs)
®nar paspeleHnsa nepesaym cobbITUM
1 6auT 0 — 3anpeLeHo
1 — paspeLeHo
®nar paspelieHnsa nepesayun Noay4acoBoK
1 6auT 0 — 3anpeLeHo
1 - paspeLeHo
®nar oTnpaBKM NAKeTOB C NOATBEPXKAEHNEM
1 6anT 0—6e3 noaTBEPXAEHMA

1— C NOATBEPXAEHMNEM

HakonneHue naketoB VIH¢OpMaU,VIVI 0 3J1eKTpocyeTyuke
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1 6aunT

3) BE23a

A B C O N WO T

Mepuoga:

0 - HET HaKoMNAeHUsA

1—14ac

2—6uyvacoB

3—124acos

4 — 24 4aca

5—Heaens

6 — mecsy,

[leHb Hesenu, ecnv nepmog Heaens:
0 — eXXeHeJ e lbHble ONPOChl OTCYTCTBYHOT
1—NOHeAeIbHUK

2 — BTOPHUK

3—cpesa

4 —JeTBepr

5 —MNATHULA

6 — cy660Ta

7 — BOCKpeCeHbe

1 6anT

JeHb MecsLa, ecv nepuog Mecs:
0 — eXeMeCsYHble OMPOChI OTCYTCTBYIOT
1...28 — YNC/I0 MeCsALA, B KOTOPOE NMPOUCXOANT ONpOC

HakonneHue nakeToB C 3Heprueir HapacTaloLWMM UTOroM

1 6anT

Mepuoa:

0 - HET HaKoMNAeHUs
1—14ac

2 -6 yacoB
3—124acoB

4 — 24 4aca
5—Hegens

6 — mecsy,

1 6anT

JleHb Heenn, ec/iv Nepuog Heaens:

0 — eXXeHe/ e/ibHble ONpOChl OTCYTCTBYHOT
1—NoHe ebHUK

2 — BTOPHUK

3—cpega

4 —veTBepr

5 —NATHAL,A

6 — cy66oTa

7 — BOCKpeceHbe

1 6anT

JeHb Mecaua, ecnv nepmog mecsu:
0 — eXeMecsYHble ONnpoChbl OTCYTCTBYIOT
1...28 — ynMCno MecsLa, B KOTOPOE MPOUCXOAUT ONpoC

HakonneHue nakeToB ¢ MFrHOBEHHbIMM 3HAYEHUAMU

1 6anT

Mepuoga:

0 - HET HaKoMNAeHUsA
1—14ac

2 —6yacoB
3—124acos

4 — 24 4aca

5 —Heaens

6 — mecsay,

1 6anT

[leHb Hegenun, ecav nepuog Hedens:
0 — eXxeHege/lbHble OMpPOChl OTCYTCTBYIOT
1— NOHeZAe/IbHNK
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2 — BTOPHUK

3—cpega

4 —veTBepr

5—nNATHULa

6 —cybboTa

7 — BOCKpeceHbe

JeHb mecaua, ecam nepuog mMecsu:

0 — eXXeMeCsAYHble OMpOChl OTCYTCTBYIOT

1...28 — UMCN0 MecsiLa, B KOTOPOE NPOUCXOAUT ONPOC
UUID 3anpoca

B oTBET Ha AaHHbIV NAKET YCTPOMCTBO OTNPABUT NaKeT 6 U3 NpeAblayLLero pa3aena.

10. 3anpoc Ha U3MEHEHWNE peXnMa (.IDYHKLI,VIOHMPOBaHMFI pene orpaHn4eHna MOLWLHOCTUN nNepesaeTca

Ha LoRaWAN noprt 2.

Pasmep B 6aiiTax

OnucaHue nonqa

1 6anT Tun nakeTa, 419 4aHHOMO NMakeTa = OX0A

4 6anTa CeTeBOM aZpec 3/1eKTPOCUETUMKA

4 6anTa Maponb (He ucnonb3yemcs)

4 6anTa JIUMUT aKTUBHOM MOLLHOCTU OMHOXEHHbIW Ha 10 B BT
2 banTa UUID 3anpoca

B oTBeT Ha AaHHbIN NakeT yCTPOMCTBO OTMPABUT NakeT 6 U3 npeabiayLLero pasgena.

11. 3anpoc koH$Urypauum yctponctea nepegaetcs Ha LoRaWAN nopr 2.

Pasmep B 6aiiTax

OnucaHue nonsa

1 6anT

Twun nakeTa, 415 AaHHOIO NakeTa = 0XoB

2 6anTa

UUID 3anpoca

B oTBeT Ha AaHHbIN NaKeT yCTPOMCTBO OTMPABUT NakeT 7 U3 NpeablAyLLero pasaena.

12. 3anuncb cnucka cneymanbHblX (NpasgHUYHbIX) AHen nepegaeTtcs Ha LoRaWAN noprt 2.

Pasmep B 6aiiTax

OnucaHue nons

1 6anT
4 6anTa

Twun nakeTa, 415 gaHHOro nakeTta = 0xoC
CeTeBOM afpec 3/1eKTPOCYETUMKA

40 6anT — 20 rpynn no 2
6anTa Ha OAUH AeHb

11 6anT KogUpYeT AeHb MecsLa 0T 1 40 31
211 6alT KOAMpPYET NOPAAKOBbIA HOMEpP MecsLa OT 1 40 12

2 6anTa

UUID 3anpoca

B oTBeT Ha AaHHbIN NakeT yCTPOMCTBO OTMPaBUT NakeT 6 U3 npeAbliayLLero pasgena.
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BanToBbIN COCTaB OAHOW FPyNMbl KOAUPOBKYU AHS:

Pasmep B 6aiTax

OnucaHue nonsa

1 6aunT

JleHb MecsiLa 0T 1 40 31

1 6anT

Mecsu,:

1— fiHBapb
2—¢deBpasib
3—MapT
4—anpenb
5—MaM

6 — MIoHb

7 — VIloNb

8 —asryct

9 — CceHTsbpb
10 — okTAbpL
11— HosI6pb
12 — aekabpb

MakcnmaabHOE KOAM4eCcTBO npasgHUYHbIX AHel‘/’I 20. Ecnn AeHb He 3aJaH, B NOZ1AX A€Hb N MeCAL,

cneayet nepejasaTb 3Ha4YeHUs oxFF.

HQMMGQ: COBAaTb CANCoK n3 cnegyrowmnx npasgHnNYHbIX ,D,Hel\/'I 1...5 AHBapA, 7 AHBapA, 23 d)eBpanﬂ,

8 MapTa, 1 Mas, 9 Masi, 12 UIOHS, 4 HOsI6pS, 30 Aekabps, 31 aekabpsa

Maket: 0oC71BEC401 0101 0201 0301 0401 0501 0701 2302 0803 0105 0905 1206 0411 3112 FFFF
FFFF FFFF FFFF FFFF FFFF FFFF 1221 ,rpe

oC - Tvn nakeTa

71BEC401 - MHAMBUAYaNbHbIN agpec

0101 - NepBoe siHBaps

0201 - BTOPOE AHBap4

2302 - 23 dpeBpana

FFFF - aeHb He Ha3HayeH

1221 - UUID
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6 MPABUJTA XPAHEHUA N TPAHCITOPTUPOBAHWNA

Cyétunkm AOJ/DKHblI XPaHUTbCA B BGBOACKOI\;I ynakoBke B OTan/iMBaeMblX MOMELWEeHNAX Npn

Temnepatype oT +5°C 40 +40°C M OTHOCUTE/IbHOM BNIAXHOCTU He bosiee 85%.

TpaHCcnopTMpoBaHMe CHETUMKOB J,0MYyCKAETCs B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB Ha /tobble

paccToaHUA Npu Temnepatype oT -40°C go +85°C.
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