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BBEAEHUE

HacTtoAawee pyKoBoacTBO pacnpocTpaHaetcA Ha paguomogem ORIONMETER LA-IP
nponssoactea TOO «OpuoH Cuctema» n onpegenaeT NopAAOK YCTAHOBKWM U NMOAKAKOYEHUA, a
TaK¥e COoAepkUT cBegeHuAa, Heobxogumble ana obecnevyeHWA MOAHOMO MCMNOMAb30BaHMUA
TeXHU4ecKkux, QYHKLMOHaNbHbIX BO3MOXKHOCTEM paguomogemMa W ero npaBWIbHOM
3KcnnyaTaunn. PykoBoacTBo npegHa3sHayeHo aAna cneymanmcToB, 03HaKOM/EHHbIX C NpaBuaamm
BbIMO/MIHEHUA MOHTaKHbIX paboT B 061acTUM  3AEKTPOHHOro U 31EKTPOTEeXHUYEeCKOoro
obopygoBaHuAa.

1. HASHAYEHWE N TIPUMEHEHWE PAOAVOMOAEMA

Pagnomogem ORIONMETER LA-IP aBnaetca yctponcTtBom Knacca A no Knaccudukauumm
LoRaWAN. YcTponcTBo npegHa3sHa4yeHo 414 BbINOJAHEeHWA cHeTa MMMy AbCOB, MPUX0AALLUX Ha TPH
HEe3aBUCUMbIX AUCKPETHbIX/MMMNYAbCHbIX BXOA4a C Mepuogu4yeckMm HaKOoM/jAeHuem 3HavyeHun
CYEeTYMKOB B SHEeproHe3aBMCMMOMN NaMATN yCTPOMCTBA C Noc/eaytoLLen nepeaadyeit HaKomnaeHHbIX
A@HHbIX, @ TaK)Ke AaHHbIX C TeKYLWMMU 3HAa4YeHMAMKW BXO40B, NOCPeaCcTBOM paguocBaA3M B CeTb
LoRaWAN.

Takrke pagruomogem MmoxKeT NPUMeHATbLCA 419 0NpoCca COCTOAHMA NOAK/HYEHHbIX BHELIHUX
YCTPOMCTB 1 Nepegaym coobLeHMn C TeKyLWMMUM cocToAaHMAMK BXog0B B ceTb LORaWAN. BHewHue
yCTpOMCTBa MOryT 6bITb 060PYAOBaHbI BbIXOAAMM THMNA repKoH (CyXoi KOHTAKT), MexaHuyeckan
KHOMKa UM «OTKPbITbIN KonnekTop» (gnoa nnm TpaHsncTop).

Pagnomogem ORIONMETER LA-IP mo»keT 6bITb MCMNOMb30BaH Kak YCTPOMCTBO yaasieHHOro
cbopa gaHHbIX C NPMOOPOB yyYeTa KOMMYHasbHbIX PecypcoB, TaKMX Kak Bogo-, ra3o-, Tenso-,
3M1eKTPOCHETUMKM, AATUMKOB ABUMKEHMA, pas3buTua CcTeKna, AeTeKTOpPOB AbiMa B OXPaHHO-
NMOXapHbIX CUCTeMax, B aBTOMATU3MPOBAHHbIX CUCTeMax YyhpaBfeHusa, a TakXe anAa
OCyLecTBAGHUA MOHUTOPUHIra W KOHTPOAA TemnepaTypbl, YTeYKM BOAbl WAW ra3a
NPOMbILLEHHOro UAKN BbITOBOro 060pyA0BaHUA.

2. AJITOPUTM CBOPA N TIEPEAAYN AAHHBIX

[na nogknroYeHnAa pasnmnyHbiX TUMOB BHELHUX YCTPONCTB K pagnomogemy ORIONMETER
LA-IP 6b1n1 pa3spaboTaHbl anropuTmbl cbopa 1 nepegaydn gaHHbix. CywecteyeT gBa pexuma:

1. «CYETHbIN»:

B aToM pexxkume nmnynbCbl CHUTAKOTCA B peXkmume peanbHOro sBpemeHun. [laHHble nepegatoTca
Asyx Tunos. MNepsbit Tun 31o Regular data (perynapHbiin nakeT gaHHbIX). Npu ovepegHoM Bbixoae
Ha CBA3b OCYLLEeCTBAAETCA nepegada perynapHoro nakeTa AaHHbIX C TEKYLWUMKU 3HaYeHUAMMU
CYETHbIX AUCKPeTHbIX/MMnNynbCHbIX BX0A0B B ceTb LORaWAN. iIHTepBan nepegaym 3Tux NnakeTos
MO}KHO U3MeHATb OT 0AHOM CeKyHAbl 40 ABagLaTY YeTbipex 4acos.

Ba*KHO NOMHUTL 0 rapaHTUIMHOM KOMYecTBe OTNpaB/eHHbIX MaKeToB, KOTOpoe cocTaBnAeT
40 000 nakeToB, TaK Kak MpuW BbICTaBAeHUW Masnoro MHTepBasna nepegayvym He rapaHTUNHbIN
C/lyy4al HacTynuT paHbLue.

(e)
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Bropoit Tun - Archive data (apxuBHblii makeT gaHHbix). MrHoBeHHble 3HayeHuA
CYETYMKOB COXPaHAOTCA B 3HeproHe3asucumyo namate EPROM kaxabii yac. JaHHblie B namAaTtn
ycTporcTtea GopmMupyrOTCA B 04epeab Ha OTMpPaBKy W OTNPaBAAKTCA OAMH pa3 B CYTKU Mpwu
oyepegHom ceaHce cBa3n B cetb LoRaWAN. MNMpu HeobxoanMmMocTH nepegady apxXMBHOro nakeTta
A3HHbIX MOXHO OTK/HYUTD.

Bpemsa BHyTpeHHUX YacoB pagMomogema MOXKHO YCTaHaBAMBaTb UM KOPPeKTUpOoBaTb Mo
cetn LoRaWAN mnum c nomowbto FSK USB KoHdurypaTopa.

Ba*KHO NOMHWUTL, 4TO HaKoMaeHue dPXNBHbLIX AAdHHbIX C
,CI,VICKpETHbIX/VIMI'IyﬂbCHbIX BX0OA40B B 3HeproHesaBNCMMYH NamMATb
ocyuiecTBnACTCA TO/MbKO C NepBoOro M BTOPOro BXxoaos.

2. «ANCKPETHbBIW>:

B pgaHHOM pexume pagnomogem ocyllecTBaAeT MOHUTOPUHI WM3MEeHeHWA COCTOAHMA
OANCKpPeTHbIX BxogoB. [pn mameHeHun ¢poHTa BXOAHOr0 CUrHana YCTPOWCTBO BbIXOAUT M3
CrALero pexnma, CoxpaHsaeT cobbiThe B onepaTMBHYH NamMATb, OpMUPYA 4aHHbIe B o4epedb Ha
oTnpasky. OTnpaBKa coobLeHnn pagMomMogeMmom 3aBUCUT OT BbiCTaBMeHHOro npuoputeTa. MNpu
ycTtaHoeke npuoputeta «<HU3KUW» - Bce cooblienns 6yayT HakanauMBaTbCA B OrnepaTUBHOM
namAaTM M OTNPaBNATbCA B nopAagke o4vepegu c 3agep:kkon go 10 muHyT. Mpu ycTaHoBKe B
«CPEAHUN», B 3ToM Cnyyae Bce cO0BLIEHMA OTNPaBAADTCA 6e3 3a4epsKu, B TeueHue 10 MUHYT.
Mpu ycTaHoeke B «<BBICOKUM» npuopurTeT BCe CO06LLEHMA reHepupyTCA 1 OTNPaBAATCA cpasy
Nnpu BO3HMKHOBEHMK cobbiTnA B ceTb LoRaWAN.

(e)
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3. TEXHNYECKNE XAPAKTEPUCTUKN PAANOMOAEMA

KonnyecTBo BXOAHbIX ANCKPETHbIX KaHanoB 3
MakcnmanbHaa YyacToTa BXO4HOr0 MMMNYAbCHOMO 200y,
TemnepaTypa paboTsl, °C -20°...+60°
AKTUBayuAa C nomoLbo marHuTa
lNoyacoBoW apXmnB CHETHbIX KaHaN0B, CyT. 62

Knacc yctpowncTtea LoRaWAN A
KonnuyecTtBo KaHanos LoRa no 16

865-868 (KZ)

Pa6ounit guanasoH yactoT, MMy 863-870 (RU)
863-870 (EU)

Cnocob aktTmeauum B cetn LoRaWAN OTAA

Tun aHTeHHbl LoRa BHyTpeHHsan; BHewHAA (ONuMoHanbHO)
YyBCTBUTENBHOCTb NPMEeMHMKa, gbm -137
MowHocTb NnepegaTtumka, mBT ao 25
CKopocCTb Nepeaaun AaHHbIX, KBUT/ceK 0,3..40
[JanbHOCTb CBA3M B YCNOBUAX MOPOACKON 3aCTPOMKIN, KM 805
[JanbHOCTb CBA3M B YC/I0BMAX MPAMOIN BUANMOCTU, KM 0o 15
EMKOCTb BCTpOeHHOoM baTapen, MAY 3650 naun 4100
HanpsarkeHne BcTpoeHHo baTapewu, B 3,6
Xnumunyeckuii coctas baTapeu Li-SOCL2
Cpok 3KcnayaTaummn 6e3 3ameHbl baTapew, net =7
[@paHTUMHBIN CPOK 3KCNAyaTaumu, mecaues 36
[@apaHTMpoBaHHOE YNC/0 OTNPaB/eHHbIX 40 000

yCTPOMCTBOM NaKkeToB, He MeHee LWT.

MaTepuan kopnyca MNonnkapboHaT
Pa3wmepsbl Kopnyca, mm 120 x50 x 30

Macca, Kr =012

CteneHb 3aWwnTbl KOpNyca IP65

Kpennetve Ctaxkkamun K onope, Ha DIN-peliRy,

HacTeHHoe
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4. OMNMNCAHVE PAOVOMOAEMA ORIONMETER LA-IP

KOHCTpYyKTMBHO paguomogem peanv3oBaH B BUAE ne4aTHoM nNaaTbl, pa3MeLleHHoM B INTOM
Kopnyce 13 nonvkapboHaTa. Ha KpbllKe Koprnyca pacnonoxKeH repmMeTuyHbI KabenbHbli BBOA
Tunopasmepa M10, paccunTaHHbIM Ha AnameTp MNogKAvYaemoro Kabena ot 3 mm go 6,5 mm.
BHyTpn repmoBBoga yCcTaHOBMEH YN/OTHUTENb, KOTOPbIN obecnevynBaeT 3aABAEHHYI CTeneHb
3alWmMTbl KOpnyca:

raiika-cpukcarop kabenbHoro Beoa

PE3UHOBOE YNIOTHUTENbHOE KOMbLIO

Kopnyc kabenbHOro BBOAA

PEe3UHOBbLIN YNNOTHUTENDb Kabens
DUKCUPYIOLLINIA 3aXKUM
3aXVMMHas raiika

B komnnekT pagnomMmogema BXO4AT TPUN YNAOTHUTE/IbHbIX KO/ibUa BHELWWHUM AnaMeTpoM M10.

Ba’kHO MOMHUTL, YTO NOAKNHOUYEMbI Kabenb 401KeH OblTb KPYraoro
ceyeHus. Heobxoanmo NpaBuIbHO BbIOMPaTb YNAOTHUTENbHOE KO/bLLO
AN1A UCKNKYeHMA HapyLWeHNsa repMeTUYHOCTU paguomogema.

B 3aBucumocTm oOT AanameTpa Kabena, MCNoAb3yemMoro npu  MoOHTaxKe, pasmepbl
YMNAOTHUTENbHbIX KOeL BXOgALnX B KoMmnnekT pagnomogema LA-IP npuBegeHbl HUXKe:

3-8 MM

[na kabena c BHeWHMM gnameTpom oT 3 4o 8 mm: @

2-5mMm
[nAa kabena c BHeWHMM guameTpomM oT 2 40 5 MMm:
M10
20TB. X 2,8MM
[na aByx kabenei c BHeWHUM guameTpom 2,8 mm: @
M10
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Ha npaBoi1 6okoBol rpaHn Kopnyca pagmomogema LA-IP nsobparkeH norotmn KoOMnaHum-
npoussoguTens. Ha neyaTHOM nnaTe pacnonorKeHbl 31eMeHT NUTaHUA, NOAKAYEHHbIN K 610Ky
NUTaHMA, MWKPOKOHTpOANep, ObbeauHeHHbI C TpPaHCMBEPOM B eAWHbIA  Kopnyc, C
TeXHOMOrMYeckMM nporpaMmmHbiM obecrneyeHvem obecrneymBatowmii 06paboTKy, npuem u
nepegayvy nibopmauymm no pagmokaHany B cetb LoRa WAN c nomowbto RF aHTeHHbI. InemeHToMm
NUTaHUA paguomMmogema CAyKUT BCTpoeHHas batapesa émKocTbio 3650mAh nnm 4100mAnh.

BHewHWn BMg nnaTtbl pagnomogema npueegeH Hmxe:
B o |—I

Bpf R G
=) oo 5

O [i=1]

(f=

4.1. TlogrknoyeHne gUCKPeTHbIX BXOA40B

[na Toro, 4yTo6bl NOAYYMUTHL 4OCTYM K MEYaTHOM NaaTe paguomogema cnegyer:

1. PacnonoXXmTb yCTPOMCTBO B 04HOM PyKe /10roTUNnom BBepx.

2. bonbwum nanbuem gpyron pykum 06XBaTUTb repmoBBOA W MAABHO  BbIMOJHUTb
HagnamblBatoLlee ABUXKeHMe BHMU3 40 OTKPbITUA KPbILLKU.

Ha nnaTe pagnomogema pacnosnoxeHbl 3 Napbl 3aXKMMHbIX KOHTaKTOB:

| = -
) g
)
Iy = '
Byt Eﬂ = un”ﬁ = Bxopn 3
o En(i]n e = * Bxoa 2
o O ﬁl:::lg = +
ﬂ[!n - - Bxopg 1
o™ o o =
) "Baccczzc Seli |

K AWCKpeTHbIM/MMMYAbCHbIM BXO4aM BO3MOMKHO MOAK/AKOYEeHMe Bogdo-, raso-, Tenso-,
3N1eKTPOCYETUMKOB, AATUHMKOB ABUNKEHMA, Pa3bUTMA CTeKa, AbIMa, MMeoLMe COOTBEeTCTBYLWMe
BbIXOAHbIE Liernu co CeayrLWwuMmn TUNamMmm 3amMblKatoWw X KOHTaKTOB:

e repKoH (Cyxoi KOHTaKT);

e MexaHuyecKas KHOMKa;

e  «OTKpbITbI KoAnekTop» (Anoa nam TpaHsucTop).

O6opyaosaHue c umnynbcHbiM Bbixogom Tuna NAMUR He nogaeprkmBaeTca

(e)
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an NOAKNKYEeHUN K pagnomMmogemMy BHELIHUX yCTpomCTB HQO6XO,CI,MMO YUUTbIBATb
BHYTPEHHHHK CXeMOTexXHUKy ,CI,MCerTHbIX/VIMI'IyI'IbCHbIX BX040B pagnomogema. Y3en 3awmThbl
nocnegosaTtenbHo coeanHeH c RC Cbl/lflepaMM M MUWKPOKOHTPOANepPOM 1N nNpegHasHaydeH AnAa
3alUMTbl COCTaBHbIX YacTen oT nepeHanpAaxeHuAa, nepenonnCoOBKN, a TaKKe Pa3/InYHbIX NoMex.

Cxema ,CI,MCerTHOFO/MMI'nyIbCHOFO BX04a npmBegeHa Hu>xe:

Pull-Up
V_BéT Enable
47k
IN / 1k MCU
o— N 11—
ZS ji 1000pF
GND  GND

an NnOAKNAKYEHUN MMNYNbCHbLIX AAaTYMKOB, MMeHLWnX B CBoeM CcoCtaBe gnog manm TpaH3ncTop,

H206X0,CI,MMO cobn HAaTb MNONAPHOCTDb:

liligiligiligiligliy

AVAVYAVTAWAWR

1

21 212

1- «<muHyC»

2 — «nac»

4.2. HacTpoiKa gncKpeTHbIX BXO40B

Bce Tpu gMCKpeTHbIX/MMMYAbCHbLIX BXO04a MMeRT Caegyrolyto KOHPUrypauu HacTpoek no

YMOAYAHUIO:

CocToAHWe napameTpa

HE AKTUBHbIN

NapameTp H Bron 2
COCTOAHUE AKTUBHbIN AKTUBHbIN
Tun Bxoaa CyéTHbIN CyéTHbIN
CpeaHuin — coobweHne | CpegHuin — coobeHme
MNpuoputet oTnpasnaeTca B oTnpaenAeTca B
6nuKaliwee Bpemsa 6amKalwee Bpema
Tpurrep 3amblKaHue 3amblKkaHue

Twn 3axBaTa

Kombu — anroputm
nogasnenus gpebesra u
MMMYNbCHbIN ONPOC

Kombu — anroputm
nogasneHus gpebesra u
MMMYAbCHBIN ONPOC

ApxuBunpoBaHune

NOAAEPKNBAET

NOAOEPKNBAET

HE MOAAEPKNBAET

(o) Y O,
OrionM2M
O A O,
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Bo3moXKHble BapMaHTbl HACTPOeK NpuBegeHeHbl HUXKe.
1. MapameTtp Tun Bxoga moxxeT ObITb BblOpaH:
«CYETHDbIW» — nogxatoueHme pasanyHbIX TPUBoPOB yueTa, MMEeLWMX UMY bCHbI BbIXOA;
«ANCKPETHbIN» - ana nornyeckux curHanos B GopMe HampaKeHus, Hanpumep Cyxoit
KOHTaKT UM OTKPbITbIA KOANEKTOoP.
2. [lMapameTtp NpuoputeT aucKkpeTHOro/MmMmnynbLCHOro BXoaa:
«HU3KWUMN», To BCe coobLueHns byayT HaKanaMBaTbCA U OTNPaBAATLCA B MOPAAKE oYepeam ¢
3ageprKKkon 4o 10 MuHyT;
«CPEﬂ.HI/Iﬁ», TO BCe coobueHna oTnpaBnatoTca 6e3 3ageprKku, B TedeHre 10 MURYT;

«BbICOKUU», TO BCe coobOWeHMA reHepupyroTcA W OTNPaBAATCA cpasy npwu
BO3HWKHOBEHWW COObITUA.

3. MapameTp Tpurrep cobbITUA MOXKeT ObITb BbICTABMAEH Ha:
«PA3MbIKAHUE» (ON RISING) - ogHo cocToAHuMe;
«3AMBIKAHUE» (ON FALLING) - ogHo cocTosHuMe;
«M3MEHEHUE COCTOAHUA» (ON CHANGE) - asa coobuieHmna PASMbIKAHUE n 3AMbIKAHUE;
«TPUFTEP OTCYTCTBYET» - coobuweHuAa He b6ygyT reHepuMpoBaTbCA MNpU U3MEHeHUMU
COCTOAHMA BXOA4a, HO Nepmoanyeckas oTnpaBKa COCTOAHMUA NPOAOAXKNT paboTy.
37oT pexkum HESIb3A 3agaBaTth ecnn Tun BXo4a yCTaHOBAEH KakK «CYETHbIN».

4. NMapametp Tun 3axBaTa nveeT gBa COCTOAHMUA:

«KOMBW» - ycTpolicTBO MCNOAb3yeT anropuTm nogasneHuna gpebesra n MnynbCHbIN Onpoc.
Mpn 3TOM MakcMManbHaA YacToTa onpoca orpaHmnyeHa 40 My, @ MUHUManbHaA WMPUHA UMMYbCa
nporpaMmMHO He orpaHudeHa. WmnynbCHbIM oONpoc nNpegHasHadyeH A8 yBesnuyeHus
3Hepro3ddekTUBHOCTM  paguomogema. AaropuTm nogasneHua gpebesra no3sonser
nogKkAyaTb K Hemy paclMpeHHbl CnekTp ycTponcTs. PekomeHgyeTca mcnonb3oBaTb AnA
repKOHOBbIX/MexXaHNYeCKNX reHepaTopoB MMMNYbCOB.

«MPEPbIBAHUE» - 3TOoM cocTosHMM NMOATAXKKa BCerga BK/OYeHa, nogasneHne gpebesra
OTK/OYEeHO. JTOT peXkum peKoMeHAyeTCcA MCMNoaAb30BaTbh ANA «3/IEKTPOHHbLIX» CYEeTYMKOB C
BbIXO40M «OTKPbITbIN KONNEKTOP» U UCTOYHUKOB C YacToTon umnynbcos go 200 M.

Ba)XHO NOMHUTBL!
Pexxum «MPEPbIBAHUE» HE gonKeH vcrnonb3oBaTbCA
ANA MexXaHMYeCKUX KOHTaKTOB UM repKoHOB
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4.3. KpenneHue pagunomogema

I'Ipm MOHTa»e HeO6XOﬂ,VIMO ydyeCTb caegywuimne obAasaTenbHble npasuna: A0/1XKHA ObITb
Bbl6paHa HauBbiCllaA BO3MOMXHAA TOYKA Ha pPaCcCTOAHUN He MeHee 150 cm ot ypoBHA MNonAa, a
Takke 20 cm oT X/6 CTeHbl; MWMHUMaANbHOE KO/AM4YeCTBO MeTan/mnmdecknx KOHCprKLLMVI B

HeI'IOCpe,CI,CTBeHHOIZ 61130CTU OT pagnomMmogema.
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JTiobana nperpaga Ha NyTW pacnpocTpaHeHua paanoBOosHbI CNocobHa
CHU3UTb YPOBEHb NepegaroLLero curHana. Heobxogmmo 0b6paTuThb
BHMMaHMe, YTO U3genma u3 6eToHa U MeTanna ABAAKTCA CyLLeCTBeHHOM
nomexow gna pagmocurHana

OnTumanbHbIN crocob KpenaneHna pagnomogema 3aBUCUT OT MeCTa YCTaHOBKW:

Cnocob kpenneHua ‘ MNosacHeHue ‘

[na mMmoHTa)ka Ha Tpyby HeobxogMmo NMpogeTb COOTBETCTBYHLLEN
ANUHbBI MAACTMACCOBbIN XOMYT (CTAMKKY) Yepes 0TBepCTUs, 3aKkpenuThb,
yb6eamBLLINCL B HAAEKHOCTU pUKcaymm

[Ana Hannydwero KpenneHna pekomeHayeTCAa CHATb 3allenky anAa
DIN penkwu

KpenneHve BMHTamMu ocyLiecTsaseTca AByMaA CNocobamu: LWMPOKOM
KpenneHuve BMHTaMuM | BOKOBOM rpaHbio K BEPTUKANbHOM NMOBEPXHOCTU, NMB0 Y3KON GOKOBOM
rpaHbio K BEPTUKaAbHOW NOBEPXHOCTU

MNocnepoBaTenbHOCTbL WAroB MNpU KpenaeHun M CHATUW Kopnyca
paguomogema  AaHHbIM  cnocobom  Hauvbonee  ygobHa  wm3
npeacTaBneHHbIX paHee

KpenneHuve Ha Tpyby
AN MauTy

KpenneHue Ha
DIN-penky TH35

O
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4.4. VlHavKaumA cocToaHMM pagnomogema

YCTpolicTBO MMeeT cBeTOA4MOAHbIM MHANKATOP — CBETOAMOA 3e/1eHOoro LuBseTa.
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NHanKkauma ncnonb3yeTCcAa:

e AnAaonpegeneHnAaycnewlHOCTU akTMeaunMmn C NnOMOLWbHO HEOAMMOBOIro MarHmnTa;

e anAonpegeneHmaycnewHon pernctpaummn B cetn LoRa WAN;
e npu nonyyeHuu DL nakeTa;

e onpegeneHua pexunma paboTbl yCTPONCTBA.
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npOBepVITb Tekyulee COCTOoAHME MOogemMa MOMXKHO, nogHecA MarHnT K AaT4HURY Xonna

Ha 1-2 ceKyHAbl.

Tak)ke BO3MOKHbIe BapuvaHTbl MHAMKaAUMKX pagnomogema npu BO34eNCTBMM Ha AaTUUK

Xonna marHuTom, npeagctaBseHbl HUXe:

DyHKUMA Bo3geincteue CBeToBaAa nHAgMKauua ‘
Pagrnomogem B pexkume «Cknagy» MaruuT 1-2 cek. O OpgHa BCnbilWKa
BbiBog pagromogema us
A pad A MaruuT 10-20 cek. o - . Tpu BCNbIWKMK

pexxuma «Cknaa»

HemeasneHHbI NOBTOP
npoueaypbl NpUcoeguHeHna K
cetn OTAA oTnpaBKoM NakeTa
Join Request n nony4yeHuna naketa
Join Accept no LoRa WAN

MarHuT 5 cek,;
MNay3a 10 cek.;

MarHuT 5 cek.

[1Be BCMbILIKWU

Pagnomogem akTMBMpOBaH,
Ho He B cetu LoRa WAN

Marnut 1-2 ceK.

[Be BCMNbILLIKKU

Pagnomogem akTMBMpOBaH 1
B ceTtn LoRa WAN

MarHut 1-2 ceK.

Tpu BCNbIWKK

nony4yeHue nakera Join Accept

OTtnpaska Join

mogemom nakeTta Regular data

aa Be BCMbILUKK
no LoRa WAN Accept A
ycnewHoe npumeHeHme YcTponcTeo
HacTpoeK, nosyyeHHbix B Down HaCTPOMKM - T - Tpw BCMbIWKMK
Link nakeTe no LoRa WAN npumeHunno
BHeouepegHasa oTnpasKa
P P Maruut 10-20 cek. - & [Be BCnbILWKMK

(o) Y O,
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4.5. BknroyeHue n peructpaumna yctpomctea B cetu LoRa WAN

Pagnomogem ORIONMETER LA-IP nocTtosaHHO BKAKYEH, HO umeeT pexxkum «Crnagy,
npeaHa3Ha4YeHHbIN ANA XpPaHeHMA WU TPaHCNOPTUPOBKW. B gaHHOM perkmme yCTPOMCTBO He
ocyuiectenaeT nepegayvy gaHHbix B cetb LoRa WAN.

Mepeg Hayanom MCNosb30BaHMA pagMomMmogem HeobxogMmo BbiBeCTU U3 pexknma «Crnagy.
[na 3Toro Heob6xoaMM HEoAMMOBbLIN MarHUT (He BXOAUT B KOMMAEKT paguomogema). MarHut
NOAHOCUTCA K A4aTYMKy Xonna, KOTOPbIN pacnosoXKeH Ha nnaTte pagmomogema, Ha 10-20 ceKkyHa.
Nocne oTcTpaHeHMa marHuTa OT gaTyuka Xonna paguomogem oTpearvpyeT nogayen
CBEeTOANO040M Cepmnein KOPoTKMX BCMbILLEK 3e/1eH0ro CBe4YeHnsa — pagnomogem nepeLlesn B pexum

«AKTUBHbIN».
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Mocne nepexoga pagnomogema B pexkum « AKTUBHbINY, 4718 NogkatoyeHms K cetn LoRa WAN
n ganbHenwen paboTbl, YCTPOMUCTBO A0NXKHO MNPOUTKU npoueaypy npucoegmHeHunsa K cetn OTAA
(Over-The Air Activation) - otnpaskoit paguomogemom naketa Join Request v nonyuyeHus
oteeTa oT Cepeepa — nakeTa Join Accept.
[nAa ycnewHoro npoxoxgeHus npoueaypbl npucoegnHeHnsa kK cetn OTAA npegycmoTpeHo
TPpW NOMNbITKKX ONpaBKu paguomogemom rnaketa Join Request.
06wan gnmMTenbHOCTb NONbITOK 1-2 MUHYMbI:
e [lepsaa nonbITKa ocyuiectenaerca npu Spreading Factor (SF) - 10;
e Bropaa nonbiTKa ocywecTtenaetca npu Spreading Factor (SF) - 11;

e TpeTba nonbiTKa ocyuecTendaeTca npu Spreading Factor (SF) - 12,
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Mpu nonyyeHnun naketa Join Accept ceeTtoamog pagnomogema noaTBepaAnT cepuen
KOPOTKMX BCMbILIEK 3e/1eH0ro cBeyYeHums.

MNepegaya paguomogemMom NepBoro nakeTta C AaHHbIMUK ocyLecTBaAeTca npu Tom SF, npwu
KOTOpOM mpou3sowno npucoegmnHerme K cetu: SF 10, SF 11 namn SF 12. B ganbHenwem npouecc
ynpasneHua SF ocywecTtendaet ADR (Adaptive Data Rate).

Nocne Tpex HeycnewHbIX MNOMNbLITOK npucoeaunHeHua K cetn LoRa WAN, paguomogem

OCYLLeCTBMUT C/ledyroLLyo NOMNbITKY NOAKAOYEHMA ToNbKo Yepes 24 yaca.

Mpn HeobxogumocTu HemegsneHHoro noesTopa npoueaypbl OTAA npucoeguHeHUA K ceTu
LoRa WAN oTtnpaskoi pagnomogemom naxketa Join Request 1 otBeTHoro nonyyenuns naketa Join
Accept, Heob6xo0aMMO NOgHECTUN HEOAMMOBBIA MarHUT K 4aT4MKy Xo1a Ha 5 CeKYHA, OTHeCTU Ha
10 cekyHpa, 3aTem BHOBb NOAHECTW Ha 5 ceKyHA,. [locne 3Toro aBTOHOMHbIN pagnomogem nogact
KOPOTKY BCMbILWKY 3e/eHoro cBe4veHus, oTnpaBuT B ceTb nakeT Join Request v nepenget B

pexxum oxxkmgaHua naketa Join Accept.

an noBTOpe npoueaypbl akTnueaunm pagnomogema HeO6XO,CI,MMO TOYHO

Bbl4epyKMBaTb BpeMeHHble MHTepBanbl!

(e)

. TOO «OpuoH Cuctema» | Bce npaBa 3awmiieHbl | 2022
o{éz OrionM2M P 4 P AR |

© Bepcusa gokymeHnTa: 11




ORIONMETER | MO/IE/Ib LA-IP | PykoBoacTBO no sKkcnayaTaumm
16

4.6. lepe3arpy3ka pagnmomogema

[na HemeaneHHoOro nosTopa Npoueaypbl NpucoegnHeHnsa K cetu OTAA oTnpaBKoM nakeTa
Join Request v nonyyeHuna nakeTta Join Accept morkHO BoCnob30BaThCA ObICTPOM Nepe3arpy3Kom
paguomogema. 1A 3Toro Heo6xo4MMO 3aMKHYTb KOHTaKThl HA NeYaTHoM naaTe Ha 1-2 ceKyHAbI.
KoHTaKTbl Ha NneyaTHOM NaaTe paguomoaema BblgeneHsl 6enol wenkorpadumen.

KoHTaKThl, KOTOpbIe HQO6XO,D,I/IMO 3adMKHYTb NMOKa3aHbl KPACHbIM LUBETOM HUMKe:
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MNocne nepe3arpys3kn aBTOHOM HbI pagnomogem noaact KOPOTKYH BCMblWKY 3e/1eH0oro ceev4eHuA,

oTnpaeuT B ceTb NakeT Join Request v nepengeT B pexknum oxkmgaHmna naketa Join Accept.

Mpy BbINOAHEHMM Mpoueaypbl Nepe3arpyskM Heobxoaumo cobnwgaTb
npaBuna 31eKTpobe30nacHOCTU. 3aMblKaHWe APYruX KOHTAKTOB MOMKeT

NPUBECTU K BbIXO4Y M3 CTPOA YCTPOMCTBA M NoTepe rapaHTum

(e)
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5. USB FSK KOHOUIYPATOP

[na nokanbHoro 6ecnpoBogHOro NoaxkntyeHms K pagnomogemy ORIONMETER LA-IP, uepes
6ecnposoaHyto ceasb UHF (moaynauma FSK), ncnonbsyertca USB FSK KOHOUIYPATOP, koTopblit
npegHasHayeH gna oCylwecTB/eHUsa ABYHanpaB/eHHOM CBA3W U ANA yaasieHHOro ynpasaeHuA

YCTPOMCTBOM B HeNocpeacTBeHHOM 6/M30CTM OT yCTpOMCTBa.

5.1. TepmMUHanNbHbLIN peXKnm

TepMuUHanbHbIA peXMM — 3T0 perkMm paboTbl NPUAOKEHNA UAK NPOrpamMmsbl, HaNpUmep
Tera Term (unu nwbas gpyraa). C NoOMOLLbIO 3TOro peskuma paboTbl NPUMOMKEHUA BO3MOXKHO
yaaneHHoe nogakntoyeHme (6e3 npaMoro noaxkAUYeHUsa K KOHTPOo1epy Uan MUKPONpoLLeccopy) K
yCTPONCTBY, MCNOMb3yA NPOoTOKOA X-modem.

USB FSK KOHO®UINYPATOP nossonAaeT BbINOAHATL CAegytoLme onepaunm C paguomoaemom
ORIONMETER LA-IP:

e VYcTaHOBKa 4acTOTHOrO NaaHa
e VYcTaHoOBKa BpeMeHHOM 30HblI
e YCTaHOBKA CUCTEMHbIX YacoB

e [leakTMBaymAa ycTpomncTea

5.2. eHepauwna FSK kntoya

Ana nogkntodveHua K paguomogemy ORIONMETER LA-IP ucnonbsyetca USB FSK
KOH®PUIYPATOP, npeaBapuTenbHO NOAKAYEHHbIN K KOMMNbHOTEPY Unn HoyTOyKy. [lpainsepa Ha
USB-aganTtep ycTaHOBATCA aBTOMaTUYECKMW.

Ha KomnbtoTepe mnm HoyTbyKke gna ayTeHTudukauum pagmomogema USB-agantepom
Heobxoanma yTunuta FSK_KeyGeneration.exe, koTopas wucnonb3yetca Ans reHepauunm
yHuKkanbHoro FSK Kaw4a gna Kaxgoro nogknyaemoro yCcTpoucTBa. 3Ty YTUAUTY MOXKHO
nony4mnTb No 3anpocy B TexnoggepKy TOO «OpunoH Cuctemar. TakKe YHUKanbHbIN KAKY MOXKHO

noAy4YnTb B AINYHOM KabuHeTe no agpecy http://erp.orion-m2m.com

[na reHepauunm KA4Ya HeobxoanMMo:
e 3anyctutb yTunmty FSK_KeyGeneration.exe n B none Device EUI eeectn LoRa Device EUI
pagrvomogema (HaxoauTca Ha 3TUKeTKe paguomogema, cm. Pasgen 9.1);
e Bnone APPKEY ssectn AppKey paagrnomogema (M0 3AMNPOCY);

e none CMACKEY octaBuTb NyCTbiM;
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e HaxaTb Ha nosne Calculated FSK KEY, creHepupoBaHHbIA KAKOY aBTOMaTUYECKU

ckonupyeTca B bydep obmeHa.

OKHO VTUANTDbI BbIrNA4NT TakK:

a5 FSK KEY - E'

Device ELI
C371693844F 40079

APPEEY
E7DF38CEOEADS4602330 0446CCOETBA

ChaC KEY

Calculated FSE KEY [click to copy to clipboard)
C22B17218763EFOE 29380 737 287 42F 41

[lanee MOXHO NPUCTYNaTb K HenocpeaCTBEHHOMY MOAKAKYEHUID K paguvomogemy C

NMOMOLLbI0 TePMUHANBHOM NPOrpaMmmbl.

5.3. lNMogkntoveHne K paguomogemy

OnucaHune nogknoveHma paguomogema ORIONMETER LA-IP 6a3npyeTtca Ha TepMUHaNbHOM
nporpamme Tera Term, nogaep>kmBarwwan nepegadyy danmnos no npotokony X-modem. 370
HeobxoAMMOo 418 BO3MOMXKHOCTM BbINOSHEHMA 0OHOBAEHMA YCTPOMCTBa.

[na nogknwueHua K paguomogemy oTKpblieaem nporpammy Tera Term (Mav aHanornyHyo
TepMuHanbHY NporpamMmmy c nogaepkoi X-modem), ganee sbibnpaem pexkmum paboTtsl ¢ COM
noptom (Ha pucyHke Huxke nosuuma 1) u cooteetcTeyrowmin nopt (Nosuumna 2), Hanpumep COM3.
[anee oTKpbiBaem 3T0T NopT HaxKaTnem kHonku OK (nosmuus 3).

OKHO nporpammbl umeeT BUA:

O TCPAP ¥ocr: myhost.example.com

Hcropus

Cepenc _ Telnet supr TUR e

1 2 S5H Bepcua SSH: |[SSH2
/ \ o npotoxon: UNSPEC
® COM Mopr: COM3: YerpokcTEo © NnocaenoBaTEAb]

Brrxon Momouws

(e)
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MNporpammy Tera Term mMo»KHO CKayaTb C 0dULMaNbLHOrro canTa:

https://osdn.net/projects/ttssh2/releases/

[anee oTKpoeTcAa NycToe OKHO TepMUHaNbHOM Nporpammbl, Haxkumaem Enter, Tem cambim

yberkgaemcsa B coegmnHeHunn ¢ USB-agantepom:

T COMS3 - Tera Term VT

File Edit Setup Control Window Help

B TepmuHanbHOM pexkmme BCe KOMaHAbl BBOAATCA C MNoATBep)KAEHMeM — HarkaTuvem
Knasuwmn Enter. KomaHabl nydwe BBOAUTL LenAnMKoM K 6e3 ucnpasneHun. Ecnv BBegeHa
owmnboyHasa KomaHga, Heobxoanmo HaxkaTb Enter n BBecTM KomaHagy 3aHOBO.

[na Tecta n gnAa noay4yeHnsa cnmMcKka KomMmaHg Heobxoanumo HabpaTe KomaHay help:

f<k> help
help - this help
get (param)
set (param) (valuel) [valuell..[valueN]
antenna (internal/external) - select antenna
power (2-20 dBm) - set output power
dlkey {id/uid) (key) - downlink RAES128 key
monitor [0/1] - get/set monitor mode
list [clear] - Show/clear detected devices list
sxreg - Print SK1276 register values
cw (freq, kHz) [power, dBm] [time, s] - Generate CW
select {'all’ /id/uid) - select nodels)
deselect (’all’/id/uid) - deselect node(s])
connect [channell - connect to selected node(s)
chlist - show channel list
dongle - switch to USB dongle maintenance mode
exit - return to discover mode

fsk> []

Mpun nomowm KomaHgbl list BbIBOAWTCA CNMCOK YCTPOMCTB B 30HE BUAMMOCTM aganTepa

(o)
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USB FSK kKoHdurypaTtopa:

T

File Edit Setup Control Window Help

fsk> list
Detected devices list:

dBm, 0000:07

dBm, 0000:95

dBm, 0001:02 ago, , oTLIIl

dBm, 0001:00 . DR NAS

BbiBOog MHbOpMaL MK ocyLiecTBaseTcA B Buge Tabnmupbi:
NO - nopAaaKoBbI HOMEep YyCTPOMCTBa;
RSSI - ypoBeHb cMrHana nocnegHero maska;

LAST SEEN - Bpema nocnegHero manka;

J - nogkntoueH k cet (NETWORK JOINED) Z - yCTpOMCTBO He roToBo K FSK-ceccuu
T - 0o6Hapy:<eHo cobbiTve (TAMPER DETECTED) - - 3apesepsuposaHo (RFU)

B - Hu3KkuMI 3apag 6aTtapeun (LOW BATTERY) S — cepsucHbIV pexkum (SERVICE PACKET)
W - cknaackom pexkum (Warehouse mode) - — 3ape3epsuposaHo (RFU)

KEY - cocToaHmne ycTaHOBKM Kntova WwWndpoBaHums;

DEV EUI - yHuKanbHbIM HOMep ycTporcTea DevEUL.

Mepea nogkA4eHem K pagnomogemy Heobxoaumo 3agath FSK Katoy, gna 3Toro ncnonb3lyetca
KomaHga set dlkey.

@®opmaT komaHgbl - set dlkey N, rae N - nopsgKosbiit Homep ycTponcTea (Hanpumep, 1) unan
DevEUl (Hanpumep, 4F46901F31634951).

Mpumep KoMaHAbl C NOPAAKOBbIM HOMEPOM:

set dlkey 1 C22B17218763BFO0E2938D73728742F41

NN YHUKaNbHbIM HOMEPOM YCTPOICTBa:

set dlkey 4F46901F31634951 C22B17218763BF0E2938D73728742F41

Bbibop ycTponcTBa 4na nogKAUYeHNA ocyLecTsaseTca komaHgon select.

(o)
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@®opmaTt KomaHapl - select N (rae, N - nopagKosblin Homep ycTpoiicTea, DevEUl uaun all).
AprymeHT all, no3BosseT BbIbpaTh BCe YCTPOMNCTBA, Y KOTOPbIX ycTaHoBneH FSK Kntou.
MNpumep KomaHa:

select 1 unun select all

MNoakntoueHme ocywecTBnAeTcA KOMaHaoM connect.

@®opmaT KomaHabl - connect N (rae N - nopAaaKoBbIit HOMep 4HacTOTHOro KaHana CBA3u).
Npyvmep KomaHAab!:

connect 0

connect 4F46901F31634951

KaHanbl cBa3um o1 0 go 15 nexkat B npomexkyTKe c 864.7 My n 867.7 Mly, c warom 0.2 MIu,

Ecnu B6AM3KM paboTatoT HecKkonbKo agantepoB USB FSK koHdurypatopos

cnegyet Bbl6l/lpaTb Pa3Hble KaHa/bl CBA3U

CNMCcoK AOCTYMNHbIX KAHaN0B CBA3M MOXHO Noay4nTe kKomaHgoin chlist:

T COM3 - Tera Term VT - o IEN
File Edit Zetup  Control  Window Help

> chlis=st
gad. 700
ged. 200
100

—hl0:

(e)

. TOO «OpuoH Cuctema» | Bce npaBa 3awmieHsl | 2022
0@2 OrionM2M e d = S |

© Bepcusa gokymeHnTa: 11




ORIONMETER | | PykoBogcTBO no sKcnayaTaumm

I'Ipmmep nocnegoBaTe/ibHOCTM KOMaHA AnAa nogknvnyeHnAa npegctaBneH HUxKe:

f=k> set dlkey 1 AF3361CC4768D1BA986F04AB4AIELDOD
EE3361CC&?68DlBH986F@&HB&&9E&D6D

fsk> select 1
0K

f=sk> connect 1/
Selected ch: 866.100 MHz

Please wait for beacon...

MNocne nonyyeHns oyepegHoro maaka B Buge Encryption Init OK ot yuenesoro yctpoinctea,
ocyuwiecTtenAeTcA npouecc nogknwyveHnAa. Ha ycnewHoe nogknawyeHue yKasbiBaeT CMeHa

3aro/I0BKa KOMaHAgol cTpoKu Ha client>:

UID:

4F46901F31634951

Sending echo. ..

0K

Trying to set short address
Short address set 0K

Trying to i1nit encryption
Encryption Init OK

client>

TanmayT mexxay onepaumamMmmn He MOXKeT npeBbiwaTth bonbwe 15 cekyHa. B
C/yyae npesbilleHNA KOHeYHoe YCTPOMCTBO 3aBepLUnT CeaHC CBA3MK,

noTpebyeTcAa nepenogkoyeHme K yCTPoONCTByY

(o)
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Mocne ycnewHoro nogkntodeHna USB FSK KoHburypaTop nepexoanT B pexkum client.

B naHHOM perkume ycTponcTBo nmeeT oTgensHoe meHto help:

i COM3 - Tera Term VT - B
File Edit Zetup Control  Window  Help

set (param)
antenna
power
uid -

activation
fregqplan |

timezone
systime
EXred — Prir

reinit crypto -

(e)
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5.4. [leakTnBauyma pagnmomogema

lNpoBepkKa cocToAHMA aKTUBaL MM oCcyLLecTBAseTcA KomaHgon get activation.

_inix]

File Edit Setup Control Window Help

get (param)
set {param) {valuel) [valuell..[valueN]
antenna {internal/external) - select antenna
power {(2-20 dBm) - set output power
uid - get silicon unique 1id
eeprom (addr) [count rdl/(HEX wr) - r/w eeprom
arch {type 8/1) (rec#) - get archive
cnt (#) (val set) - get/set counter value
activation {act/deact) - device activation
fregplan (eu/kz/ru/bv/uakg or idx) - LoRa freq plan
timezone (hh:mm)} - timezone UTC offset
systime ( dd/mm/yy hh:mm:ss ) - system time
sxreg — Print SK1276 register values
exit — return to discover mode
#dn - start client FW update (¥MODEM)
fwcheck - check client FW and get versions
lora_dl (HEX)- emulate LoRa downlink
reboot - reboot client
reinit_crypto - reinit client crypto keys
logout {arg) - return to LoRa mode. Pass '1’ as arg to activate s
ervice beacons.

client> get activation

[eakTneauma ycTpomncTea ocyliecTaseTca komaHgon set activation deact:

=i x4

File Edit Setup Control Window Help
F6DDESF9AADS4863
D49D62166CE39409
129E885D6FF6635B
S8CEBCCFB474CF135
ZF1F2895F066603F
8C952FBB12E37F0A
1B32B093538AC983
C3AF42258E6EATB2
JB37ELSCCOCATDES
A94CDFEEEAZAFF63

C3716938L4FROOT9
gﬁnding echo. ..

Trving to set short address
Short address set 0K

Trying to init encryption
Encryption Init OK

client> set activation deact

(e)
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Mocne geakTmBauun pagMomogem HeobxoAMmMo nepesarpysnTb KomaHgon reboot:

-l x|

File Edit Setup Control Window Help

Trying to set short address
Short address set 0K
Trying to init encryption
Encryption Init OK

client> set activation deact

client> exit

OK
fsk>

MNocne ycnewHon oTnpaBkn KomaHabl reboot pagnomogem nepenget B pexkum «Cknagy.

[anee HeobxoAMMO 3aKpbITb KaHanN CBA3M KOMaH4oM exit.

5.5. O6HoBNeHMe NporpamMmmMmHoro obecneyeHms

MamATb yCcTponcTBa pa3gesneHa Ha ABe YacTu, ogHa BpemeHHas, BTopas ocHosHasA. [Mpouecc
06HOB/IEHWNA COCTOUT U3 ABYX YacTel - 3anMcb BO BPpeMeHHYH 4acTb M NepeHoC B OCHOBHYHO.
Tekywyto Bepcuto N0 morkHO nonyunTb KomaHgon fwcheck:

T COM3 - Tera Term VT
File Edit Setup Contrel Window Help

client> fwcheck
client> Retrving. ..

Temp ver: CRC check failed
Main ver: 0.0.0.0

(e)
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Temp ver - cogep>xut Bepcuto N0 BO BpemeHHoW 4acTu NnamaTu.
Main ver - cogepunT Bepcuto N0 B 0CHOBHOIM YacTn NamATw.
[na obHOoBNEHWA nporpamMmmHOro obecrneyeHua paguomogema Heobxoaumo HabpaTtb

KomaHgy xdn:

client> fwcheck

client>
Temp ver: CRC check failed
Hﬁin ver: 0.0.0.0

client> =dn

client> CCCCC[]

Heob6xoanMmo NOMHUTL, 4TO TalMayT CeaHca CBA3WN TepMUHaNbHOM NPOrpamMmbl HEe MOXKeT
npeebllwaTb 60snee 15 cekyHAa. 3a 370 BpemA Heob6XoAMMO BbIOpaTb M OTNpPaBuUTb dann
obHoBneHuA

Bo wu36erkaHve owmnbOK TepMWHanbHOM nporpammbl ¢annbl 0OHOBAEHMA cnegyeT

MMeEeHOBaATb TO/IbKO NATUHCKNMU CUMBO/1IAaMW, Hanpumep:

v Tera Term: XMODEM Send >
Nanka: source «| @ ¥ r* E
ran Jata n3meHeHnA Ti
| BootloaderUpdate_OrionLighting_v02c.oef 10.01.2019 1207 o
| lighting_hw{02_cz_dboot.oef 10.01.201912:12 o
< >
Wma daiina: | OmepbITe
Twn daidnos: | All(".") ~ Omaena
Cnpaeka
Option
[JiK
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Ana oTnpasBku daina Bo BKAagkax Bbibupaem File > Transfer > XMODEM > Send,

3aTem B dpannoBom MmeHeaxkepe Bbibupaem ¢palin obHoBneHus ¢ pacwmpeHem *.oef:

File Edit Setup Control Window Help

Mew connection... Alt+N
Duplicate session Alt+D
Cygwin connection Alt+G
Log...

Comment to Log...

View Log

Show Log dialog...

Send file...

Transfer > Kermit >

SSH SCP... HKMODEM » Receive...
Change directory... YMODEM ¥ Send...
Replay Log... ZMODEM ¥

TTY Record Eels ’

TTV Replay Quick-VAN

Print... Alt+P

Disconnect Alt+]

Exit Alt+Q

Exit All

Mocne Bbibopa ¢alina obHOBAEHUA W NoaTBepKAeHWA Bblbopa HEobXoaMMO A0XKAATbLCA
oTnpaBKku ¢paina c obHoBNeHMeM:

VT

| File Edit Setup Control Window Help

client> fwcheck

client>
Temp ver: CRC check failed
Hﬁin ver: B.0.0.0

Tera Term: XMODEM Send

client> xdn Filename: |Bunt|uaderUpdate_Dri|

client> CD Protocol: XMODEM [CRC]
Packet#: 3
Bytes transferred: 3968
Elapsed time: 0:07 [530Bytes!s]

10.5%

Cancel

(e)
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Mo 3aBepweHM0 OOHOBNEHWMA [AOMAXKHO noABUTLCA noaTeeprkaeHne OK, uyTo

cBMAeTenbCcTByeT 06 ycnewHoMm 3aBepLueHn 06HoBAeHMA pagruomMogema:

client> xdn

client> CC

0K, flushing buffers...
0K

Mocne obHOBMEHMA pekomeHAyeTCcA MNpPoBepuTb BEPCU MNporpammHoOro obecneveHun

komaHgon fwcheck:

client> fwcheck
client> Retrving. ..

Temp ver: 0.0.0.0
Main ver: 6.1.0.2
0K

[anee HeobxoaMMO Nepe3arpy3nTb YCTPONCTBO KOMaHAoM reboot, 1 3aKpbITb KaHan cBA3K

KomaHgom exit:

client> reboot

client> Retrving. ..
Retrving. ..
Retrving. ..
Retrving. ..
Retrving. ..
Sorry, nho response

client?> exit

MporpammHoe obecneyeHne pagmomogema ycrnewHo o6HoBAeHo.
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6. MPOTOKO/1 OBMEHA PAAVNOMOAEMA

B paHHOM pasgene onMcaH MNpPOTOKOAN obmeHa OdHHbIMKW  MeXgy pagnomogemMmom

ORIONMETER LA-IP n Cepsepom npunoxxkeHumn B cetn LoRaWAN.

6.1. Nepegava gaHHbIX Pagnomogemom Ha CepBep NpuUnoxKeHnin

CTpyKTypa nakeTa C gaHHbIMU, NepegaBaembix pagnomogemom Ha Cepsep NpunokeHun,

umeeT BUA;

FLAGS PAYLOAD [0] PAYLOAD [1] | PAYLOAD [n]
ONHA 1 1 1

3HAYEHME | Ox78 0..255 CMoTpu HUKe Maccus Maccus Maccus

3HauyeHua nonen, NnepegaBaembie B NakeTe C AaHHbIMU NpegcTaBneHbl HUXKe.

6.1.1. NHdopmaymna o Bepcmm NpoToKona
Mone ID cogep>kMT OTBET Ha 3anpoc ngeHTUdMKaTopa BepCcMM NPoTOKONa.
6.1.2. NHdopmayma o Homepe onepaymnm obmeHa

Homep onepauunn obmeHa nepegaetca B nosne SEQ c 0 go 255.

6.1.3. NHdopmaymna o cocToaHUM paguomogema

Mone FLAGS, B KoTOpOoM NepegarTca 6UTbl paaroB COCTOAHMA YCTPONCTBA NpeaCcTaBneHbl HUXKe:

3HAYEHUE FLAGS ‘
bit O HU3KWI 3apAg 31emMmeHTa NMTaHnA
bit1 HM3KaA TemnepaTypa
bit 2 BbICOKaA TemnepaTtypa
bit 3 TpuUrrepHoe cocTosHMe gat4yumka Xonna
bit 4 pe3eps
bit 5 3anpoc Ha 06HoBNeHMe BpemMeHHU
bit 6 peseps
bit 7 peseps
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6.1

4. PAYLOAD ot paguomogema

30

MNone PAYLOAD 3710 maccme C gaHHbiMK, nepegaBaemble oT Pagunomogema Ha Cepsep, nonsa

KOTOpOro nepeaarTcA nocnegosaTenbHo B nakeTe, Hanpumep: PAYLOAD [0], PAYLOAD [1], ...

PAYLOAD [n].

CtpykTtypa kaxkgoro PAYLOAD mnmeet Bua:

OOPMAT AAHHbIE
AONHA 1
3HAYEHNE CmoTpu HMKe Maccus

6.1.4.1. @opmaT gaHHbIX Maccuea OT pagmomogema

3HaueHua nona ®OPMAT cogeprkaT ciegyrolimne gaHHble:
‘ OOPMAT ‘ AAHHbIE
0x00 perynsapHbI nakeT aaHHbix (regular data)
0x01 pe3eps
0x02 apxuBHbI NakeT gaHHbix (archive data), geHs, CNT O
0x03 peseps
0x04 apxuBHbIM NakeT aaHHbix (archive data), geHb, CNT 1
0x05 peseps
0x06 apxuBHbI NakeT gaHHbix (archive data), geHb, CNT 2
0x07 TpeBoXHble cobbITuA (tamper data)
0x08 CepBUCHbIN NaKeT gaHHbIX (service data)
0x09 pe3eps
Ox0A Co6bITMA/COCTOAHMA AUCKPETHbIX BXOA0B
0x10 pe3seps
OxFE peseps
OxFF pe3eps

QopmaTt gaHHbIX yKasbieaeTca B 1 6anTe Payload. MNMocnegytowme 6aiThbl yxKe cogeprkat

nHdopmauymio cornacHo Tuny Payload: regular data, archive data, tamper data, service data,

cobbiTna/

O
0 ® .
Orion
(o) O

O,

COCTOAHUNA ANCKPEeTHbIX BX0A4,0B.
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6.1.4.1.1. Regular data (perynapHbiii nakeT gaHHbIX)

B Regular Data nepeaardTcA nakeTbl AadHHbLIX CO 3HA4YeHUAMUKM CHeTHbIX BXO40B. MHTepBafI

BpemMeHn nepegadm 3Tux naketoB MOXXHO M3MEHATb OT 10 CekKyHa Ao 24 yacos.

‘ FLAGS MeTtka BpemeHwu Cuetumk 1 CyeTtumk 2 ‘ Cuetumk 3

OTNHA 1 4 Ovnn3wnnnd Ovnn3wnnnd Ovnmn3wnnnd

3aBucuT oT dnara: |3aBucuT oT dpaara: |3aBucuT oT dnara:

CmoTpw Mertka + HeT 3Ha4yeHu — 0 | HeT 3HayeHun — 0 | HeT 3HayeHuin — 0
3HAYEHUNE 946684800 =
HKE 1 UNIX-Bpems int24 - 3 int24 - 3 int24 - 3

int32 - 4 int32 - 4 int32 - 4

Flags noka3biBatOT KaKue KaHanbl 324eMCTBOBAHbI M CKOIbKO BUT ncnonb3yeTtca 24 nnn 32:

bit O KaHnan 1 ncnonb3yercsa

bit 1 KaHan 2 ncnonbsyertca

bit 2 KaHan 3 ncnonb3lyerca

bit 3 Kanan 1, 32 6uta (24, ecnun 0)
bit 4 Kanan 2, 32 6uta (24, ecnn 0)
bit 5 Kanan 3,32 6uta (24, ecnn 0)
bit 6 pesepB

bit 7 peseps

O
. TOO «OpuoH Cuctema» | Bce npaBa 3awmiieHbl | 2022
OrlonM2M P > | P AR |
O,

Bepcua gokymeHTa: 11




ORIONMETER | MO/IE/Ib LA-IP | PykoBoacTBO no sKkcnayaTaumm
32

6.1.4.1.2. Archive data (apxuBHbI NakeT AaHHbIX)

B Archive data gaHHble 3anucbiBatoTCA B 3HeproHe3asucumyto namate EPROM Karkgbiin yac

W HaKanaMBakTCA B Hel B TedeHme 24-x yacoB. ApXMBHbIN NaKeT g4aHHbIX MMeeT BUA:

‘ MeTka lNokazaHuA Ha Ha4yano FLAGS AnddepeHumanbHble
BpemeHwu MHTepBana JaHHble
OJTNHA 4 4 2 nepemeHHas

3HAYEHNE uint32 int32 CMOTPU HUXKe 6UTOBbLIN Maccue

B none Flags apx1MBHOro nakeTta gaHHbIX COAEPXKUT ABa BUTA AaHHbIX:
but ‘ O6o3HaueHve ‘ OnucaHue

0
! Konuuectso 6ut gna
2 N anddepeHumanbHbixX gaHHbix ([0...31]+1)
3
4
5 DIV10 /10 DIFF
6 RLE BIT RLE COMPRESSION
7 SIGNED DIFF SIGNED
8
9
10

REC_NUM Kon-Bo 3anucen (go 64)
n
12
13
14 RESOL NHavenayanbHoe 6UTOBOE paspeleHune

CyeTumnK He meHsanca, sce DIFF=0.
15 ALL_DIFF_ZERO
B aTom cnyuae 610k DIFF_DATA oTcyTcTBYeT
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B none AunddepeHumanbHble gaHHble nepemMeHHON AnAuvHbl B Buge OMTOBOro
MacCcuBa, B KOTOPOM MCMOb3yeTca anropnutm KoganposaHua nostopos — RLE. B Hawem cayyae
Hynel. B gaHHOM nakeTe BO3MOXHbl YeTblipe BapMaHTa 6/10K0B A4aHHbIX:

1. Bnaok ¢ vHanBMayanbHO 3a4aHHOW PaA3MeEepPHOCTbH CAYXKWUT ANA BHECeHus M3MeHeHWn B

HaCTPOMKU YCTPOMNCTBA:

BAoK c MHAMBMAYAbHO 3a4aHHON pa3mepHoCTbio (ecnu yctaHosneH 6ut RESOL Bo dnarax)

OguH 610K

But O6o3HayeHue OnucaHue

. | ecnn 0=Kak B npeapl em 610Ke (ecnu
®nar nepemeHHoi peAablayLy, (

bit O 3T0 nepBsbIi 670K, To N) ecnn 1=3agaHo B
ANURbl cnegyroWmx 5-n butax 5 5 5
Y Oo| O o
-J —J -J
m| o @
KonunuyectBo 6uT Ha W w
. . w w
bit1...5 | anddepeHymnanbHbie npucyTtcTeyeT, ecnn bit 0 =1 5| 5 5

AaHHble

3peckb cnegyeT NMbo 610K NOBTOPEHMA Hy e, NMbo 610K
pasHuubl (NpeacTasneHbl HUXKe)

2. Brok noBTOpeHusa Hynen, KOTOPbIN CAVXKUT Ana yMeHblueHua (cxkatma) 06 bemMoB gaHHbIX:

‘ YcTtaHosneH 6ut RLE Bo dnarax

but 0603HaueHne OnucaHune
bit O RLE Bcerga 1
bits1...5 repeat value Kon-Bo noeTopos 3anucen c diff=0, 0 ... 31

Mocne 6510Ka NoBTOpeHusa Hynen dnar nepemeHHo annHbl HE gobaenaeTcs, a ucnonb3yeTcs
3Ha4YeHue, KoTopoe 6bi10 nepeg 6,10KOM NepemeHHon gnuHbl (baar nepemeHHOM AAWHBI).

3. Bsaok pasHuubl ecau yctaHosneH 6ut RLE Bo daarax:

YcTtaHosneH 6ut RLE Bo darax

but O603HauyeHue OnucaHue

bit O RLE Bcerga O

pPa3HNUa OTHOCUTE/IbHO Npeadblgyuiero 3Had4yeHua,

N bits diff value 4MCno 3HaKoBoe, ecin ycTaHosneH ¢pnar SIGNED

(e)
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4. BnokK pasHuubl ecamn He yctaHoeneH 61T RLE Bo daarax:

HE yctaHoBneH 6uT RLE Bo dnarax

but 0603HaueHne OnuvcaHune
. . a3HMLa OTHOCUTEeNbHO npeabl ero 3Ha4yeHwun
N bits diff value P H PeAbIAYLL '
4yncno 3HakoBoe, ecnun yctaHosneH dnar SIGNED

6.1.4.1.2.1.  lNpumepbl apxmnBHbIX NakeTos gaHHbIX (Archive data)

1) DNpumep1:

MNpumep naketa Archive data ‘

78013002€0CB96261200000045172B1D0001D11498264C0000

78 ID

01 SEQ

30 FLAGS -

02 Payload header - archive, day, CNTO

EOCB9626 | MeTKa
BpemeHu

12000000 | nokasamua Ha Hauano umHutepeana -18 (hour 0)

4517 16-bit flags as little endian - 0b1011101000101
0 0 010111 0 1 0 00101
ALL_DIFF_ZERO RESOL REC_NUM SIGNED RLE DIV10 N
False False 23 False True | False 5+1=6
2B1D Represent data as a huge bit-array
1D 2B
00011101 001010M
Bit 15 <-Bit0
000 111010 0 10101 1
;?:sptv diff value RLE | repeatvalue RLE
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58 False | 21+1=22 True
REC_NUM 23 (hour 1) (22- REC_NUM 1 (hour 1): initvalue (18) +0=18
hour value) 18 + 58 = 76 REC_NUM 2 (hour 2): initvalue(18)+0=18

REC_NUM 3 (hour 3): initvalue (18)+0=18
REC_NUM 4 (hour 4): initvalue(18) +0=18
REC_NUM 5 (hour 5): init value (18) +0 =18
REC_NUM 6 (hour 6): init value (18) +0 =18
REC_NUM 7 (hour 7): init value (18) +0 =18
REC_NUM 8 (hour 8): initvalue(18) +0=18
REC_NUM 9 (hour 9): initvalue (18) +0 =18
REC_NUM 10 (hour 10): init value (18) + 0 =18
REC_NUM 11 (hour 11): init value (18) + 0 =18
REC_NUM 12 (hour 12): init value (18) + 0 =18
REC_NUM 13 (hour 13): init value (18) + 0 =18
REC_NUM 14 (hour 14): init value (18) + 0 =18
REC_NUM 15 (hour 15): init value (18) + 0 =18
REC_NUM 16 (hour 16): init value (18) + 0 =18
REC_NUM 17 (hour 17): init value (18) + 0 =18
REC_NUM 18 (hour 18): init value (18) + 0 =18
REC_NUM 19 (hour 19): init value (18) + 0 =18
REC_NUM 20 (hour 20): init value (18) + 0 =18
REC_NUM 21 (hour 21): init value (18) + 0 =18
REC_NUM 22 (hour 22): init value (18) + 0 =18

00 regular data

01 channel 2 inuse

D1149826 | Timestamp

4C0000 Value - 76

2) [pumep 2:

Mpumep naketa Archive data ‘

7865300230E51700EESF000046176C1E3414228881831C51222120€E1E1C2804303

78 ID

65 SEQ

30 FLAGS -

02 Payload header - archive, day, CNTO

30E51700 | MeTKa BpemeHu

EESFO00

0 MNokasaHuA Ha Hauano nHTepBana - 24558 (hour 0)
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16-bit flags as little endian - 0b1011101000110

0 0 010111 0 1 0 00110
4617

ALL_DIFF_ZERO RESOL REC_NUM SIGNED RLE DIV10 N

False False 23 False True False 6+1=7

Represent data as a huge bit-array

03 43 80 c2 El El 20 21

00000011 | 01000011 | 10000000 | 11000010 | 11100001 | 11700001 | 00100000 | 00100001

22 51 1C 83 81 88 22 14

00100010 | 071010001 | 00011100 10000011 | 10000001 | 10007000 | 00100010 | 00010100

34 1E 6C

00110100 | 00011110 | 01101100

<-Bit0

00011M 0 0110110 0

diff value RLE diff value RLE
6C1E3414 || 15 False 54 False
2288818
31C51222 REC_NUM 2 (hour 2): prev value (24612) +15= | REC_NUM 1 (hour1): init value (24558) + 54 =
120E1E1C 24627 24612
2804303

0001010 0 0011010 0

diff value RLE diff value RLE

10 False 26 False

REC_NUM 4 (hour 4): prev value (24653) +10 = | REC_NUM 3 (hour 3): prev value (24627) + 26=

24663 24653

1000100 0 0010001 0

diff value RLE diff value RLE

68 False 17 False
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REC_NUM 6 (hour 6): prev value (24680) +68 =

REC_NUM 5 (hour 5): prev value (24663) +17=

24748 24680

00001M 0 00000 1

diff value RLE repeat value RLE

7 False 0+1=1 True

REC_NUM 8 (hour 8): prev value (24748) +7 = REC_NUM 7 (hour 7): prev value (24748) + 0=

24755 24748

0100010 0 0111001 0

diff value RLE diff value RLE

34 False False

REC_NUM 10 (hour10): prev value (24812) +37 | REC_NUM 9 (hour 9): prev value (24755) + 57=

= 24846 24812

0001001 0 00100 1

repeat value RLE repeat value RLE

9 False 4+1=5 True

REC_NUM 16 (hour 16): prev value (24846) +9 REC_NUM 11 (hour 11): prev value (24846) +

=24855 0=24846
REC_NUM 12 (hour 12): prev value (24846) +
0=24846
REC_NUM 13 (hour 13): prev value (24846) +
0=24846
REC_NUM 14 (hour 14): prev value (24846) +
0=24846
REC_NUM 15 (hour 15): prev value (24846) +
0=24846

0001001 0 0000001 0

diff value RLE diff value RLE

9 False 1 False

REC_NUM 18 (hour 18): prev value (24857) +9 =

24865

REC_NUM 17 (hour 17): prev value (24855) +1 =

24856
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00101M 0 0001M 0
diff value RLE diff value RLE
23 False 15 False
REC_NUM 20 (hour 20): prev value (24880) REC_NUM 19 (hour 19): prev value (24865) +15
+23=24903 =24880
0011100 0 0000110 0
diff value RLE diff value RLE
28 False 6 False
REC_NUM 22 (hour 22): prev value (24909) REC_NUM 21 (hour 21): prev value (24903) +6
+28 =24937 =24909
0000 0011010 0
diff value RLE
26 False

we must skip the remaining 4 bits as we decode

all 23 records

REC_NUM 23 (hour 23): prev value (24937)

+26 =24963

3) Mpumep 3:

MNpumep naketa Archive data ‘

782230026035AD264C000000C517

78

ID

22

SEQ

30

FLAGS -

02

Payload header - archive, day, CNTO

6035AD26

MeTKa
BpemeHu

4C000000

MNokasaHua Ha Hauano nHtepsana - 76(hour 0)
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Cc517 16-bit flags as little endian - 0b00010111110001010b00

0 0 01011 1 1 0 00101

ALL_DIFF_ZERO RESOL REC_NUM SIGNED RLE DIV10 N

False False 23 True True | False 5+1=6
813205 Represent data as a huge bit-array

05 32 81

00000101 | 00110010 | 10000001

<-Bit0

100101 0 00000 1

diff value RLE repeat value RLE

-37 (notes: Signed value. False 0+1=1 True

0b100101~ (1 << 6) - (1<< 6))

REC_NUM 2 (hour 2): prev value (76) +-37 =
49

REC_NUM 1 (hour1): init value (76) +0 =76

00000 10100 1
repeat value RLE
20+1=21 True

we must skip the remaining 4 bits as we
decode all 23 records

REC_NUM 3 (hour 3): init value (49) + 0 =49
REC_NUM 4 (hour 4): init value (49) +0 =49
REC_NUM 5 (hour 5): init value (49) + 0 =49
REC_NUM 6 (hour 6): init value (49) +0 =49
REC_NUM 7 (hour 7): init value (49) + 0 =49
REC_NUM 8 (hour 8): init value (49) +0 =49
REC_NUM 9 (hour 9): init value (49)+0 =49
REC_NUM 10 (hour 10): init value (49) + 0 = 49
REC_NUM 11 (hour 11): init value (49) + 0 = 49
REC_NUM 12 (hour 12): init value (49) + 0 = 49
REC_NUM 13 (hour 13): init value (49) + 0 = 49
REC_NUM 14 (hour 14): init value (49) + 0 = 49
REC_NUM 15 (hour 15): init value (49) + 0 =49
REC_NUM 16 (hour 16): init value (49) + 0 = 49
REC_NUM 17 (hour 17): init value (49) + 0 = 49
REC_NUM 18 (hour 18): init value (49) + 0 = 49
REC_NUM 19 (hour 19): init value (49) + 0 = 49
REC_NUM 20 (hour 20): init value (49) + 0 = 49
REC_NUM 21 (hour 21): init value (49) + 0 = 49
REC_NUM 22 (hour 22): init value (49) + 0 = 49
REC_NUM 23 (hour 23): init value (49) + 0 = 49
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6.1.4.1.3. Tamper data (TpeBo»KHble cobbITHA)

B atom nakete nepegaeTtca I/IHq)OpMaLI,MFI O npounsoweglinx CO6bITVIF|X, d TaKXe TeKkyLulee

COCTOAHME YCTponCTBa:

MeTka CobbiTne TS_DELTA CobbiTne | TS_DELTA [CobbiTne

OTNHA 1 4 1 2 1 2 1
KON-BO COBbITUN B HaYano TIMESTAMP TIMESTAM
SHAUEHUE nakeTte/Tekyliee otueTHoro | SMOTPY +TS_DELTA,| cmoTtpu |P+TS_DELT| cmoTpu
COCTOAHMEe, CM. HUXKe max 18 HUXKe A, max18 | Huxe
nepuoga
Tabnuuy Huxe hours hours

B none EV_COUNT/STATE coaep:kutca nHdopmauma o Konmyectse cobbITUN U TeKkylliee

cocToAHue:
EV_COUNT/STATE
bit [0 ...5] EV_COUNT,1...63
bit 6 Peseps
bit 7 Peseps

B none CobbiTue [x] nepegatoTca 6UTbI COCTOAHMIA:

CobbiTue [X] OnucaHune

bit 0 BO3gencTeme Ha gatuunk Xonna (aKTUBHbIN)
bit1...3 Peseps

bit 4 BO3AeNCcTBMe Ha 4aTuuK Xos1a npexkpalleHo (He akTUBHbIN)
bit5...7 Peseps
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6.1.4.1.4. Service data (cepBUCHbIN NaKeT 4aHHbIX)

CepBI/ICHbII7I nakeT 4aHHbIX 0OTNPaBaAeTCA NP BKAKYEeHUN, nepe3arpy3ke pagmnomogema nam

no 3anpocy. CTpyKTypa CepBMCHOro nakeTa npeacrasneHa HuxKe:

Twun aaHHbIX [JaHHble

AMHA 1

3HAYEHNE CMOTPU HUXKe mMaccuB

Tun gaHHbIX No 6anTam:

‘ Tun ‘ OnucaHve nonsa ‘

NHdopmauma o Bepcmu 1 npuymHe nepesarpy3Kmn yCTPoONCTBa COAePHKUTCA B

0x00 payload FW_VER, KoTopbiin oTnpaBnAaeTcA nNpu BKAKYEHUU WAN MNpU
nepesarpy3Kke paguomogema

OxOT JHepreTnyeckas nHGopmauma 0 COCTOAHUM INemMeHTa NUTaHuA, 0 BpeMeHn
paboTbl B pexkume nepegayn u gp. OtTnpaenaeTcsa no 3anpocy

0x02 CFG RESULT oTnpaBnaeTcA Kak 0TBET Ha BXOAALMIN NaKeT C KoHpurypaumemn

Ox03 CFG_ID oTtnpaBnsaeTca Kak OTBeT Ha BXOAALLMNA NaKeT C KoHurypaumen, a
KoHbUrypauma nmeet ngeHtndmkatop (sepcuto)
CUR FW oTnpaBnseTca Kak oTeeT (cocToAaHMe 1 3anpoc cneaytoliero 61oKka)

0x04 -
Ha BXo4ALwmM nakeT obHosnenma FW_VER

0x05 3HayeHuVe HanpaxeHus baTapeu U TemnepaTypa, OTNpaBAAeTCa No 3anpocy

0x06 RSSI_SNR_INFO wuHdopmauma 06 ypoBHe nNpuHMMaemMoro curHana wu
COOTHOLEeHUM CUrHan/Wwym gna nocnegHero NpUHATOro NnakeTa

0x07 Peseps

0x08 Peseps

0x09 Peseps

Ox0A Peseps
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3HayeHua Nonen gaHHbIX U X COCTaB:

1) Crpyktypa naketa FW_VER:

BanTbl

GIT SHA1 (nepsble 4

o FW VER RESET SOURCE ADDR (24 bit)
6ainTa)

/- low power bit 23 0 - general /1-
6 - W-watchdog HardFault

5 - I-watchdog
4 - By software

3-POR
bit0...22 Address
2 - Reset Pin

1 - Options Clrd

0 - Firewall

GIT SHA1 - BHyTpeHHU nageHtudukatop sepcum M0
FW VER - ny6anuHbI ngeHTudmnrkatop sepcum NoO
RESET SOURCE - nctouyHmnKk nepesarpysku

ADDR - oTnago4Hasa nipopmauma

2) Crpyktypa naketa CFG RESULT:

ANHA 2

3HAYEHNE CMOTPW HMXKe

B none [aHHble, naketa CFG RESULT, nepegatotca 6utbl 16-Tu ¢dnaros, 3Ha4YeHMA KOTOPbIX

YKa3blBakOT Ha pe3ynbTaT BbIMO/IHEHHOMN onepauynn:

bit O pe3ynbTaT, KOHbUrypauma 1
bit 1 pe3ynbTaT, KoHdUrypauma 2
bit 2 pe3ynbTaT, KoHPUrypauma 3
bit 3 pe3ynbTaT, KOHbUrypauma 4
bit 4 pe3ynbTaT, KoHbUrypauma 5
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bit 5 pe3ynbTaT, KOHOUrypauua 6
bit 6 pe3ynbTaT, KOHbUrypauma 7
bit 7 pe3ynbTaT, KoHbUrypauma 8
bit 8 pe3ynbTaT, KoHdUrypauma 9
bit 9 pe3ynbTaT, KOHOUrypauma 10
bit 10 pe3ynbTaT, KoHPUrypauma 11
bit 1 pe3ynbTaT, KoHbUrypauma 12
bit12 pe3ynbTaT, KoHbUrypauma 13
bit13 pe3ynbTaT, KoHuUrypaumusa 14
bit 14 pe3ynbTaT, KoHUrypauma 15
bit 15 pe3ynbTaT, KOHbUrypauma 16

[pumep. Ecnv nepegasanock gse KoHoUrypaumm (3agaTh NapameTpbl CHETHOMO BX0Aa, 334aTb
nHTepBsan 6MKOHA), To ABa MAagWnx 6MTa ByayT COOTBETCTBOBATbL pe3y/bTaTaM 3TUX ornepaumi,
a nocseaoBaTeIbHOCTb COOTBETCTBOBATL TOM, B KOTOPOM KOHGUrypaumm nepegasanvcb. TakKe
HeobxoaMMo 06paTUTb BHUMAHME Ha TO, YTO Ha KOPPEKLMIO BpeMeHM YCTPOMCTBO HUKOorga He
oTBe4YaeT M 3TOT NakeT Hago nponyckaTb. Ho, ecnin Kpome Koppekuuy BpemeHu B MnakeTe
3agaHNA CNCTEeMHbIX NapamMmeTpoB Bblnn 1 apyruve nona, To TakoM nakeTt nponycKkaTb He Haao.

3) CTpyKTypa O0TBETHOro nakeTa Ha oTnpasneHHyo Cepeepom kKoHdurypauno CFG_ID:

BLOCK ID CFG_ID

ANHA 1 1

3HAYEHNE CMOTPU HUXKe uint8

3.1) None BLOCK ID coaepuT:

‘ BLOCK ID ‘ OnucaHue nona ‘
SYSTEM CFG - cogep»uT oTBeT Ha oTnpaBseHHble (CepBepom AaHHble
0x00 KOHPUrypaumum CUCTeMHbIX HaCTpPoeK: BpemMeHW, COCTOAHWA YCTPOMCTBA,

MHTepPBasIOB Nepegayn cnyebHbiX NakeTos, Nepe3arpysKke yCTponcTea 1 ap.
DI CFG - cogep»kuT oTBET Ha OTrnpasneHHble Cepeepom gaHHble 0 KoHdUrypaumm

0x02
ANCKPETHbIX/CYHeTHbIX BXOA0B
0x10 REQUEST ARC - cogep»xuT oTBeT Ha 3anpoc CepBepom gaHHbIX U3 apxmBa
OxT1 REQUEST SERVICE INFO - cogeprkuT 0TBET Ha 3anpocC CepBUCHOMN MHPOpMaL, UK
OxFF Peseps
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3.2) None CFG_ID cogepsKk1T TeKyLnin Homep KoHdurypaumum (ToT ke naeHtTuduKkaTop, 4To

6611 oTnpasneH Cepsepom). Hymepauusa HaumHaeTca ¢ «0».

4) Crpyktypa naketa RSSI_SNR_INFO:

RSSI SNR
ANHA 1
3HAYEHUE int16_t int 8_t

B none RSSI nepegatoTca 3Ha4yeHMA ypoBHA NpMHUMaemMoro curHana, a B nose SNR nepegatotca

3Ha4yeHmAa oTHoweHua CUMTHAJ/LUYM, 3anpawmneaembie c Cepsepa.
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6.1.4.1.5. CobbITNA/COCTOAHMNA ANCKPETHbIX BXO40B

[aHHble o COBbLITUAX N COCTOAHMAX AONCKPEeTHbIX BXOA40B nepeaarnTcA B NakeTe gaHHbIX:

@VENERGE  0x00 0x01|0x02|0x03| Ox04 0x05 0x06 0x07 0x40 Ox41
Tun unit8 unit32 LE unit8 unit16 LE unit16 LE
Kon-Bo
cob6bITUI B Co6biTne 2 + agndd. | " |CobbiTue 31+ andd.

I nakere / PHAUEHVE + 946684800|CobbiTne 1 time stamp time stamp

Tekyliee UNIX time stamp (cm. Huke)

cocToAHMe

(ecMm. HUKe) (cMm. HUXKe)

1) [aHHble o KonnyecTse CcobbITUI B NakeTe 1 Terkyuiem COCToOAHNN BXO40B:

BuUT ‘ OnucaHwne
Bxoa CocTosHMe BXOA40B HA MOMEHT OTNPaBKM COOOLLEeHUS:
0 Bxoa 2 1= BX0g4 3aMKHyT
Bxog 3 2 = pa3oMKHyT

KonuuyecTtso cobbitnin (0 ... 31).

3.7 Ecnn konmyectso = 0, TO COOLITUI HET U NepegaeTca TOMbKO 3TOT
3aros0BoYHbIN 62T (UNit8), MeTKa BpemeHu Tak»Ke OTCyTCTByeT

2) [aHHble, cogepKaumecs B none CobbiTre 1:

But ‘ OnucaHue cobbITUA

0 BXo4 1 3aMKHYT

1 BX0A 2 3aMKHYT

BXOf4 3 3aMKHYT

BXo4 1 pa3omMmKHyT

BX04 3 Pa30MKHYT

Peseps

2
3
4 BXO4 2 Pa30MKHYT
5
6
7

Peseps

O
. TOO «OpuoH Cuctema» | Bce npaBa 3awmiieHbl | 2022
OrlonM2M P > | P AR |
O,

Bepcua gokymeHTa: 11




ORIONMETER | MO/IE/Ib LA-IP | PykoBoacTBO no sKkcnayaTaumm
46

3) Cneaytowee Cobbitve 2 n nocnegyrouwme (Bcero 31 cobbiTme) cogepskaT

anddepeHumnanbHblie MeTKN BpemeHW:

but Onucanne andpdepeHLManbHOro cobbITUA

0 BXo4 1 3aMKHYT

1 BX04 2 3aMKHYT

BXOf4 3 3aMKHYT

BXx04 1 pa30MKHY T

BX0A 2 PAa30MKHYT

v | & W | N

BX0A 3 Pa30MKHYT

AnddepeHuynansHas BpemeHHaa meTKa (0THOCKMTeIbHO OCHOBHOM
6...15 BPeMeHHOIN MeTKN):

+0...+1023 cek.
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6.2. Nepegava gaHHbIX oT Cepeepa Ha Pagnomogem

CprKTypa nakeTa C gaHHbIMW, OTRpPaBaAeMbIX CepBepOM Ha pagnomogem, nvieet sna:

) FLAGS PAYLOAD [0] PAYLOAD [1] | PAYLOAD [n]
AOINMHA 1 1 1

3HAYEHME | Ox78 0..255 CmMmoTpu HMKe Maccus Maccus Maccus

3HayeHunAa nonen, nepegaBaemMble B NakeTe C gaHHbIMU NpeacTaBsieHbl HUXKe.

6.2.1. NHdopmaymna o Bepcmm NpoToKona

MNMone ID cogep»KuT 3anpoc ngeHTUuduUKaTopa BepcmMm NpoToKona — 3Ha4veHne scerga 0x78.

6.2.2. NHdopmauyma o Homepe onepaymm obmeHa
Homep onepauynm obmeHa nepegaeTca B nosne SEQ c 0 go 255.
6.2.3. NHdopmauymna o coctoaHMM pagnomogema

MNMone FLAGS, B KoTopom nepegatoTca 6UTbl GaaroB KOMaHA:

3HAYEHUE FLAGS

[

0x00 ADD RSSI INFO (go6asuTb K oTBEeTHOMY nakeTty nidopmaumio 06 RSSI SNR
X Mpv YyC/I0BMK, 4TO 3aMpoc NpegycMaTpMBaeT OTBETHbIN NakKeT)
OxO1 REDUCE DC (spemeHHo ymeHbwmnTL LoRa DutyCycle. Micnonb3yetca anda toro,
4TO6bI BLICTPO NepeaaTh HECKO/LKO NaKeToB C KoHbUrypauuen)
0x02 peseps
0x07 peseps

6.2.4. PAYLOAD ot CepBepa

None PAYLOAD 370 maccuB C nepegaBaembix gaHHbix CepsBepom Ha Paguomogem, nons
KOTOpOro nepegarTcA nocnegosaTensHo B nakete, Hanpumep: PAYLOAD [0], PAYLOAD [1], ...

PAYLOAD [n]. CTpyKTypa Karxkgoro maccuea PAYLOAD nmeet Bua:

‘ PopmaTt ‘ OnnHa ‘ [aHHble
ONNHA 1 1 anvHa
3HAYEHNE CMOTPU HMXKe ANVHa MaccuB
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6.2.4.1. ®opmaT gaHHbIX Maccuea oT CepBepa

3HaveHuna nona @OPMAT cogeprKaT cnegytolime 3Ha4eHuma:

‘ QopmaTt ‘ OnucaHve nons ‘

SYSTEM CFG - cogepkuT gaHHble KOHPUrypauum CUCTEMHbIX HacTpOoekK:

0x00 BpeMeHW, COCTOAHMA YCTPOMCTBA, WHTEPBasioB Mepedadqm CayrKebHbIX
nakeToB, Nepesarpy3Ke yCcTponCcTBa u ap.

0x02 DI CFG - KoHpUrypauma guckpeTHbIX/CHeTHbIX BXO40B

0x10 REQUEST ARC - 3anpoc gaHHbIX U3 apxumBa

OxM REQUEST SERVICE INFO - 3anpoc cepBucHo nHpopmawmm

OxFF Peseps

6.2.4.1.1.  SYSTEM CFG (cMcTemHble HaCcTpomnKn)

MaccuB c cuctemHbiMn HacTpolikamn SYSTEM CFG cocTouT:

CMDID [0] | AaHHbie [0] ‘CMDID[‘I] Oanubie [1] | CMDID [n] | OaHHble [n]

OTNHA 1 nepemeHHas 1 nepemeHHas 1 nepemeHHasn
KoMaHAaa, KOMaHAa, KoMaHAaa,
AaHHble AaHHble Aa@HHble
3HAYEHNE cMmoTpu ( ) cMmoTpu ( ) cMmoTpu ( )
HUsKe ecnm ecTb HUsKe ecnm ecTb HUsKe ecnm ecTb

MNona maccmea CMD ID v flaHHble MOryT NpMHUMaTbL Cegytolme BapuaHThbl:

CMDID  CMD NAME faHHble LILIE OnucaHue
AaHHbIX

0x00 |SET DATETIME timestamp 4 3agaHuve BpEMeHM.(METKa +946684800 =
UNIX time stamp)
0x01 REBOOT - 0 lNepe3arpy3ka ycTponcTea
[eakTtueauuna yctporcrea (nepesog B
0x02 | DEACTIVATE MAGIC WORD 4 pexim cknag), MAGIC WORD =
NHTepBan nepegauun 6ukoH-naketa FSK (B8
0x03 | BEACONITV | Interval, sec ;  [cexyHmax, uint16_t). B 3asucumocty ot
TUMNa YCTPOWCTBA, pe3ynbTaT MoXKeT ObiTb
OKpyrneH, Ha npumep, 4o 10 cekyHg,
Temperature Moporu TemnepaTtypbl (4Ba 3HAYEHMSA -
0x04 | Temper. THR thresholds, H/L 2 CHa4yana HUKHUN, 3aTem BepXHui, int8_t)
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Tamper source C6poc TAMPER-cobbITuin. na cbpoca Bcex

0x05 | TAMPER RST

flags - Tamper source = OxFF
cveuleHue B 15 3Hakosoe (int8) 3HaueHue cmeleHunA
0x06 UTC offset MUHYTHbIX 1 BpemMeHHOW 30Hbl oTHocuTenbHo UTC, ana
NHTepBanax UTC+6=24 (15*24=360)
Battery meTonq
OxOC capacity n3mepeHunn ] 0: HTerpuposaHue (No ymonyaHuto);
X N
measurement | ocTasweunca 1: NMageHne HanpaXkeHMa Noa Harpy3Kom

method eMKoCTKn baTapen

6.2.4.1.2. DI CFG (HacTpoMKn AMCKPeTHbIX/CYeTHbIX BXOA0B)

MNMaKkeT gaHHbIX C KoOHPUrypaumnen guckpeTHbix/cyeTHbix Bxogos DI CFG cocTouT:

INPUTH CFG_ID CMDID | favsie | CMDID | [akikble

OJTNHA 1 1 1 nepemeHHas 1 nepemeHHasn

0 - He NnpumeHseTcs,
BEPHYTb TEKYLLYIO;

Homep KomMaHaa, KomaHaa,
- aHHble aHHble
3HAYEHWE| BXOAa LOHESML:_ ';0?4? cmMoTpum A cMoTpu A
0.1mn 2 ypauus; Ve (ecnun ectb) ke (ecnn ecTb)
255 - npumeHATb
Bcerga
Komanga CMD ID cogepkuT nHdopmauuio:
CMD
CMD NAME [JaHHble fmmna OnucaHune
ID OaHHbIX

SETCNT . 3agaHue 3HaveHusa cyetumka (abcontoTHoe
0x00 ABSOLUTE CNTint32_t “ 3HayeHue), 3HaKoBoe

SET CNT . 3agaHue 3Ha4yeHua cyeTumKka (oTHoCUTeNbHOEe
0%01 RELATIVE deltaint32_t “ 3HayYeHue), 3HaKoBoe

SET SEND . NHTepBan oTnpasku B 3dump 3HaUYeHuA
0x02 INTERVAL, sec uint24_t 3 cyeTuMKa/cocToaHMA BXoda, CeK

SET SAVE NHTepBan coxpaHeHua 3HaueHmnA B EEPROM, cek
0x03 INTERVAL uint16_t 2 (npunbop okpyrAanT Ao 3HauveHus, KkpaTHoro RTC

PERIODIC WAKEUP)
T
0x04 |SETINPUTTYPE  uint8_t 1 A Bx0/d
3HaueHua npeacTas/ieHbl B TabanLe HUxKe
3agaHne NnapameTpoB CYETHOro BXoaa
0x05 | COUNTER CFG array (2] 2
3HaueHua npeacTas/ieHbl B TabanLe HUxKe

0x06 |COUNTER COEFF array [2] 2 KoadduumeHT cueTHoro Bxoaa
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bit 0 ... 14 - ko3dpduumernt +1 (1...32768), Te.
3HaveHme 0=KI1

bit 15: - 3HaueHne 0 - gennTb
- 3HayeHne 1 - ymMmHOXKaTb

0x07 DI CFG Pezeps ID nepcnekTuea
0x08 FREQ CFG Pezeps ID nepcnexkT1Bea
0x09 | ANALOGUE CFG| PezepsID nepcrexkT1ea
AKTMBaUMVA

byte 0:

. bit 0 - AkTnBMpoBaThL/JeakTMBMPOBaTL BXOA
Ox0A| ACTIVATION uint8_t 1 )
bit 1 - BkatoueHve kypHanmMposaHua (apxmnsaumm)

bit 2 - MNeprogunueckana oTrnpaska apxmsa (BK//BbIKN)

bit3... bit 7 - Peseps

OxFF Peseps

I'Igumeanue. Ecnn T|Z)E6yeTCFI 3a4aTb nNapameTpbl Cpa3dy HeCKO/IbKMX BX040B, TO Heobxoganmo

pa3zaenuTb KoHUrypaumoHHble Payload.

1) HacTpoiiku napameTpoB TUMOB BXOAOB BbinonHAeTca KomaHgoin SET INPUT TYPE:

SET INPUT TYPE

0 CUeTHbIN BX0S,
1 AVUCKpPEeTHbIN BXO/
bit0...1 Twun Bxoaa
2 | u3mepeHue yacToThl (NepcnexkTrnea)
3 aHasnorosbii (nepcnekTusa)
0 HU3KUM
1 cpegHun
bit2...3 Mpuoputer
2 BbICOKUM
3 peseps
byte O
Tpurrep cobbiTna. Yeenndedne | 0 ON RISING (pa3mbikaHue)
3HAYeHMUM cyeTUYMKa 414 TUNa 1 ON FALLING (3ambikaHve)

bit4...5 Bxoga — «CHETHbIN».

FeHepauwa cooBLeHA 4nA TMNa ON CHANGE (13meHeHMne cocToAHUA)

2
Bxoaa — «ANCKPETHbIN» 3 OTCYTCTBVET
0 KOMBMU
1 MPEPbIBAHUE
bit6...7 Tun 3axBaTa
2 peseps
3 peseps
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2) 3agaHve napameTpoB CHETHOro BXoaa BbinonHAeTca komaHaoi COUNTER CFG:

COUNTER CFG

0 C6pocuTb Ha 3HaYeHue no ymondanuio (26 mc)

3HayeHMe gnAa Tanmepa aHTugpebesra, TeyeHne KOToOpPOoro CUrHan
byte O AOMYKEeH 0ocCcTaBaThCA CTabuabHbIM gna perucTpauum dpoHTa.
(aHTV gpebesr) | §...128 | 3HaueHue 3agaeTcA B Mc/4.

T. e. 3HaueHue 10 = 40 mc, 3HauyeHne 100=400 mc, 3HayeHue

128=512mc
0 C6pocuTb Ha 3HauYeHure no ymonyaHmio (101 mc)
3HauyeHne ana TanlmMepa MMMynAbLCHOro onpoca. lMNepuog onpoca
byte 1 BX0Aa, B TOM C/ly4yae, ec/iv OH HAaX0ANTCA B 3aMKHYTOM COCTOAHUM
(MMNyNbCHBIN 5 pcg | AMTeNbHO BpeMs. DyHKUMA Hy)KHA ANA 3KOHOMUM 3Hepruu
onpoc) 6atapen. 3HaueHne 3agaeTca B Mmc/4.

T. e. 3HaueHune 25 = 100 mc, 3HadyeHue 100=400 mc, 3HaA4eHue
255=1020mc.

3) 3apaHue KoadduuMeHTa cyeTHOro BXxoaa BeinonHaeTca komaHgon COUNTER COEFF:

COUNTER COEFF

bit0...14 Koaddpuumert +1(1... 32768). To ecTb, 3HauyeHue 0 = K1
0 Denntb
bit 15
1 YMHOXaTb

6.2.4.1.3. REQUEST ARC (3anpoc apXunBHbIX gaHHbIX)

MNaket gaHHbix REQUEST ARC cayXuT pgnsa ocylecTBAeHMA 3anpoca apXMBHbIX AaHHbIX

paguomogema:

DATA_SOURCE and M K -
ARC_TYPE eTKa BpemMeHu 0/114ecTBO 3anucen

ANHA 1 4 1

Ha4asz10 0T4eTHOro KONM4YeCcTBO 3anncemn, HaumHaa c

3HAYEHNE MCTOYHUK AaHHbIX <
nepmoga BbIOpPaHHO MeTKM BpemMeHmn
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NHdopmaymsa B nctoyHmke gaHHbix DATA_SOURCE and ARC_TYPE:

DATA_SOURCE and ARC_TYPE

but 3HAYEHME Onucanne
0 CNTO
1 CNT1
bit 0... 3 (DATA SOURCE) 2 CNT 2

Peseps

15 Peseps

0 YACOBDIE - 3anuck cooTBeTcTByeT 14acy

1 CYTOYHDIE - 3anuck cooTBeTcTByeT 1 cyTKam

bit4 ... 7 (ARC_TYPE) 2 MECAYHDIE - 3anuck cooTBeTcTBYET 1 Mecauy

3 rOAO0BbIE - 3anucb cooTeeTcTByeT 1 roay
Peseps

15 Peseps

6.2.4.1.4. REQUEST SERVICE INFO (3anpoc cepBucHO MHbOpMaumm)

MNakeT gaHHbix REQUEST SERVICE INFO cny»kuT gna ocyLecTeneHns 3anpoca CepBUCHbIX

[AaHHbIX pagrMomogema:

‘ Tun nudpopmaynm

AMHA 1

3HAYEHNE Tun 3anpawvBaembiX AaHHbIX

Tun nHdopmaynn MoxKeT NPUHUMaTL CaeayoLme 3Ha4YeHus:

Tun nudopmaynm

3HAYEHME OMNMNCAHUE
JHepreTnyeckaa WHdbOpMaLMa: HanpaxkeHune 6GaTtapen nog HarpysKowu,
0x00 N3pacxo40oBaHHbIN 3apAag, Bpema paboTbl B pexume nepegayu, KOAM4ecTso
nepegaHHbIX NakeTos)
0x01
0x02
Peseps
OxFF
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7. MPABVIA XPAHEHWA N TPAHCINOPTVPOBAHWA

Pagromogem ynakoBbiBaeTCA B KOPOOKY-61MCTEp CO BAOXKEHHbIM NAcnopTOM U BHECEHHbIM
B Hero 3aBogcKoro Homepa, otmeTok OTK 1 gaTbl ynakoBKu.

XpaHeHne paguvomogema OocyLllecTBaAeTCcA B HeHapylleHHOM ynakoBKe npeanpuaTua-
M3roToBUTENA B CYyXOM OTanaMBaemom nomelieHun npu temnepatype ot +5°C go +40°C wu
OTHOCUTENbHOWN BAAXKHOCTU He 6onee 85%. B nomeweHun gna xpaHeHUA He [OKHO ObiTb
TOKOMPOBOAALLEN MNbiAN, MAPOB KUCAOT M LWesoven, a TakKe rasos, Bbi3biBAKOLWMX KOPPO3UKD U
paspyLiarLWwmx N30aauuto.

Pagnomogem mo»KeT TpaHCNoPTUPOBATLCA aBTOMOOUAbHBIM, PEUYHbIM, ¥es1e3HO 40P KHbIM
1 @aBUALMOHHbLIM TPaHCcnopTom (Kpome pa3repMeTU3MpoBaHHbIX OTCEKOB) Ha Mobble paccToaHUA

npu Temnepatype o1 -40°C go +85°C.

Bo Bpema Bcero cpoKa aKkcnayatauuMv pagmomogema Hanavume cuauvKarens B Kopnyce

pagmomogema obAasaTesnbHoO!

8. CBEAEHWA OB YTUIUSALUNU

Mo OKOHYaHMWM CPOKa 3KCMAyaTaunu msgenme AOMAXKHO ObiTb YTUAN3MPOBAHO AOMAMKHbLIM
ob6pasom. 111 3TOro HeobxoAMMO paspaaAnTb aKKYMYAATOP U YTUAN3MPOBaTb B COOTBETCTBUM C
HOpMaMu OXpPaHbl OKpyrKatoLen cpeabl. a4 nonyyeHnsa nogpobHom nHdopmaLmm o npaBuIbLHOM
yTUAM3aumMmn m3sgenms obpaTuTecb B MeCTHble MOJHOMOYHbIE OpraHbl, OTBETCTBEHHble 33

yTnnnsayunio.

9. MAPKNPOBKA 1 KOMIMAEKT MOCTABKW

MapK1poBOUYHbIe 3TUMKETKM pacnosioKeHbl Ha Kopryce M Ha nnaTte paguomogema. Mx
Hanuune ABNAETCA CBMAETEeNbLCTBOM TOro, 4To obopygoBaHve npowno nposepky OTK

I'Ipe,a,n pnAaATNA-N3rotToBuUTENA.

(e)
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9.1. Mapkuposka

MapKunpoBKa 060pya0BaHMsA BbINOJHEHA B BUAE HaK/eMBaeMbIX STUKETOK U COAePKUT:
e HaumeHoBaHue nsgenus;
e llpgeHTndurKaTop M 3aBOA4CKON HOMEpP YCTPONCTBA;
e  ToBapHbI 3HaK NpegnpuAaATUS;
e Bepcua pagnomogema;
° QR-kogbl;
. LoRa Device EUIl Heobxogumblin 4na perncrpayunu.

ycTpoicTtea B cetu LoRa WAN (B aaHHom cnydae: A2ZB7C8ED9944EF2T).

BHelwHMN BUA 3TUKETOK, pacnosoXKeHHbIX Ha Kopryce pagMomMogema npeacTaBsieH HUxKe:

ks §
gt
of ey ORIONMETER
ORIONMETER 8z ‘1 LA-IP 0:0.0.0
La-1IP 0:0.0.0 3¢ 0000000000
AZBTCBEDOSI4EF2L | A2B7CBED9O44EF21

EAL

Ha neyaTtHOM nnaTte 06paTHOﬁ CTOPOHDbI pa3bemMoB pacnosnoxKeHa HaknenmBaemManda 3TUKeTKa

m
=

B BUAe:

A2B7C8ED9944EF21
REV:0:0.0.0

Ha kopnyce pagnomogema ORIONMETER LA-IP v KpbllwKe c repmoBBO4OM NpegyCcMoTpeHbl

0TBEpPCTUA 419 BO3SMOXKHOCTM 0NA0OMOBMPOBaAHNA YCTPONCTBA.

9.2. KomnneKT nocTtaBKku

Pagromogem noctaBnseTca B cneayroLeit KoMnaekTaumm:

° Pagnomogem ORIONMETER LA-IP - 1 wr.

. MNacnopt -1 wWwr.

e Cunukarens (NakeT C cuanKaresnem BHyTpuM Kopryca paguomogema) — 1 wr.

o [JononHuTenbHble yNnoTHUTEeNbHbIe KOMbLUa AnAa repmoBsoda — 1 KomnnekT.
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10. TAPAHTUINHBIE OBA3ATE/NILCTBA

MpeanpuaTne-nsrotToBuTenb rapaHTUpyeT COOTBETCTBME KOMMAeKca TpeboBaHuAM
TeXHMYeCKOM AOKyMeHTauuuM npu  cobngeHum  yonoBUA  MOHTa)Ka, 3KcnayaTtaumm,
TPaHCNOPTUPOBAHMA U XPAHEHWA, U3/I0XKEHHbIX B pyKOBOACTBEe No 3KCrayaTaumm nsgenus.

[@apaHTUNHbIN CPOK 3KCNayaTauumn — 36 mecAueB Co AHA BBOAA B 3KCMN/yaTaL MO UK

40 000 nakeToB COO06OLEHUI, B 3aBMCMMOCTM OT TOro, 4TO HACTynuT paHbwe. [lpwu
OTCYTCTBMM B NacrnopTe OTMeTKW O BBOAE B IKCM/yaTauui rapaHTUNHBIA CPOK IKCNayaTauum
ncyMcnAeTCA Co AHA NPUEMKMU.

[@paHTUINHBIN CPOK XpaHeHuA - 1 rog co 4HA NpUemMKu.

MoTpebutenb 06sa3aH cobn4aTh YCAOBMA U NpaBuaa TPAHCNOPTUPOBAHUA, XpPaHeHUA U
3KCnAyaTaunm, ykasaHHble B 4aHHOM pyKOBOACTBe Nnosib3oBaTens.

MpeanpuaTMe N3roTOBUTENb HE HeCeT rapaHTUNHbIX 06A3aTenbCTB NPU BbiIXoge 13genma n3
CcTpoA, ecnu:

. V3pgenvne He nmeeT nacnopTa;

e pa3genbl «CBegeHMAa 0O nNpuemke» nacrnopta M3genua He 3anosiHeHbl WUAW B HUX He
npocTasneHa neyaTtb [peanpuAaTnAa-mn3rotTosuTens;

e  3aBOACKOM HOMep, HaHeCeHHbll Ha wu3genue, OTAMYaeTCA OT 3aBOACKOro Homepa,
yKa3aHHOro B nacnopTe;

e  OTCYTCTBYHT WUAM NOBpPeXKAeHbl NAomMbbl 1 / nan ronorpaduyeckunini 3Hak MNpegnpuaTua-
N3roToBuTENA HaHeceHHble Ha V3genue;

e W3genve noasepranocb pasbopke MM ApYyryuM BMeLllaTenbCTBaM B KOHCTPYKUMIO, He
npeagycMOTPeHHbIM 3KCNAyaTauMoHHOM AOKYMeHTaunen;

. N3genve ncnonb3oBanock C HapyLweHnem TpeboBaHMM IKCNAYaTaLMOHHOM 4OKYMeHTau nu;

e  li3genve nmeeT BHeLIHME MexaHUYeCcKne noBpexaeHus;

e lI3genve nmeeT NoBpeXKAeHWA, Bbi3BaHHbIe NonagaHnem BHYTPb NOCTOPOHHUX NpeamMeToB
NAU CTUXUIAHBIMKU BeacTenaMM (HaBoAHEHMe, MoXKap U T. Nn.);

e  MOHTaxk M3genua n nyckoHanagouHole paboTbl nposBegeHsbl anuamu (Npegnpuatuem), He
npoweawmnx obyyeHue.

Mo Bcem BoMpocam, CBA3aHHbIM C KavyecTBom WM3genus, cnegyet obpawaTtbca B
Texnogaep*Ky TOO «OpnoH Cuctema» no agpecy:

050004, Pecny6nunka KasaxcTtaH, r. AamaTsl, yn. MameTosoi, 4. 676

Tel.: +7(727) 312-30-00

E-mail: info@orion-m2m.com

(e)
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11. INCT PEFUCTPALUN N3MEHEWI

KommeHTapum

01 01.10.2019 3Mm [aTta co3gaHua goKymeHTa

02 04.10.2019 3Mm [obasneHune onncaHua MHANKaLUU

03 09.10.2019 3M [obaBneHne onucaHua anropntma cbopa 1 nepegaym gaHHbIX

04 11.10.2019 3M [ob6asneHne onucaHma B NPOTOKOA 06MeHa

05 15.10.2019 3M BepcTka gokymeHTa

06 15.10.2019 3Mm [obasneHne onncaHma UHAUKaL U

07 13.07.2020 3M [lobaBneHne onncaHma B NpOTOKOA 06MeHa

08 03.08.2020 M No6asneHune npumepos B npoTokon obmeHa (Archive Data);
O6HoBneHMe Ha cTp. 13

09 11.08.2020 3M KoppeKkTupoBKa onncaHnAa HAnKaumm Mo gema

10 08.09.2020 3Mm [obaBneHune B onncaHune npouecca Joinn.n. 4.4

Haknenka CE; JononHeHne pa3genos

1 19.01.2022 3M «OnucaHue», «[ogknouyeHune», «kHacTponKa AUCKPETHbIX

BX0A0BY», «/IHAMKaLua»

(o) Y O,
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O A O,

TOO «Opwuon Cuctema» | Bce npasa 3awmueHsl | 2022

Bepcua gokymeHTa: 11




