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BBEAEHWNE

HacToAwee pykoBoacTBO pacnpocTpaHaeTca Ha pagnomogembl ORIONMETER LA-IP-RSP un
LA-IP-RSP/AC npoussoactBa TOO «OpuoH Cuctema» u onpegenaeT NoOpAAOK YCTAHOBKU U
NOAKMHOYEHMA, a TaKXe COoAepXUT cBegeHuA, Heobxoaumbie anAa obecrneyeHMsa MOAHOMO
MCNOMb30BaHUA TexXHU4YecknX, OYHKUMOHANbHbIX BO3MOXKHOCTEN paguomogema W  ero
NpaBWAbHOM 3KCNAyaTauuu.

PykoBoacTBO npegHasHayeHo AnA ChneuuanucToB, O3HAKOM/EHHbLIX C MpaBuaamm
BbIMO/IHEHNMA MOHTa)KHbIX pPaboT B 006/1aCTU 3/EKTPOHHOr0 U  31eKTPOTeXHMYeCKoro
obopyaoBaHuA.

1. HA3SHAYEHUWE U NMPUMEHEHWNE PAOVOMOAEMOB

Pagnomogem ORIONMETER LA-IP-RSP aBnaeTtca pacwmpeHHon Bepcuen pagmomogema LA-
IP 1 ycTponcteom Knacca A no kKnaccmdukaumm LoRaWAN. YcTponcTBO Tak»Ke npegHasHavyeHo
ana BbINOAHEHUA cyeTa MMNYNbCOB, npMXogALmMx Ha TpU He3aBUCUMMbIX
ANCKPEeTHbIX/UMMYAbCHbIX BX04a C MepuoauyeckMmM HaKomnsjeHvem 3Ha4vyeHW CYeTYMKOB B
3HeproHe3aBMCMMOW NaMATM YCTPOMCTBA C Noc/aeayloLen nepegaye HAKOMAEHHbIX AaHHbIX, @
TaK)Ke gaHHbIX C TeKYLMMM 3HA4YeHUAMN BXO40B, NocpeacTBom paanocsasm B ceTb LoRaWAN.
Pagnomogem moxeT NpMmMeHATLCA AN 0ONpoca COCTOAHUA NOAK/HYEHHbIX BHELWHNX YCTPOMCTB
M nepegayn COOOLWEHM C Texkywumu coctoaHmamm BxogoB B ceTb LoRaWAN. BHewHune
yCTPOMCTBA MOryT 6bITb 060PyA0BaAHbI BbIXOAAMM THMA repKoH (CyX0i KOHTAKT), MexaHuyeckan
KHOMKa UM «OTKPbITbIN KonnekTop» (amMog nnamn TpaHsmuctop). Kpome Toro, paguomogem nmeet
0AVH MHTepdencHbI NopT RS-485, K KOTOPOMY MOXKHO NOAKAUYUTL LUMPOKUIA CNEeKTP NpnbopoB
(BHELWHMX yCTPOMCTB), @ NPV OTCYTCTBMM Yy BHELLHero noaK/A4aemMoro yCTpoiCcTBa CO6CTBEHHOro
nuTaHua nHTepdeica, pagnomogem LA-IP-RSP cnocobeH obecneunTs ero nutaHmem DC 9V Tokom
He 6onee 40 mA.

Bepcua pagnomogema ORIONMETER mogenn LA-IP/RSP/AC He mmeeT B cBoem cocTaBe
BCTPOEHHbIN 3nemMeHT nuTaHuA. [InTaHve ocylwecTBAAeTcA OT BHeWwHel CeTW nepemeHHOro
Hanpa»xeHmna ~ 230B. B 3Tom ncnonHeHnn CpoK cay»K6bl pagnomogema He NpuBA3aH K pecypcy
BCTPOEHHOro 3n1emeHTa NMTaHnAa U MHTepBany nepegaudn coobuieHnin B cetb LoRaWAN.

Pagnomogembl ORIONMETER LA-IP-RSP u LA-IP-RSP/AC moryT 6blTb MCNOMb30BaHbl KakK
YCTPONCTBA yaaneHHoro cb6opa AaHHbIX C NPUOOPOB yyeTa KOMMYHasbHbIX PeCypCcoB, TAKUX Kak
BOAO-, ra3o-, Tenso-, 3/IeKTPOCHETUMKN, AATYMKOB ABUXKEHUSA, pa3buTma cTekna, 4eTeKTopoB
AblMa B OXPaHHO-MOXKapPHbIX CUCTemMax, B aBBTOMaTU3NPOBAHHbIX CUCTemMax yrnpaBneHus, a TakKe
ANA OCyWecTBAeHUA MOHUTOPUHIa W KOHTPOAA TemnepaTypbl, YyTeYkM BOAbl WAM rasa
NPOMbILLAEHHOIro AN bbIToBOro 06opyaoBaHMA.

Otnnuma mogenn LA-IP-RSP/AC ot mogenu LA-IP-RSP:
e OTCYTCTBME aBTOHOMHOMO MCTOYHUKA NMUTAHUA;
e HanMuMe AONOMAHUTENbHOro KabenbHOro BBoga AnA
noAaKn4YeHUA BHewWwHen cetu nutaHua ~ 2308
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2. CBOP N TIEPEOAYA AAHHDI

[nAa noaKN4YeHa pasnnYHbIX TUMOB BHELWHUX YyCTPOMUCTB K pagnomogemy ORIONMETER
LA-IP-RSP 6binn paspaboTaHbl anropmuTmbl cbopa 1 nepegayum gaHHbix. CywiectByeT gBa perkmma
paboTbl ANCKPETHbLIX/UMMYAbCHbIX BXO40B:

1. «CYHETHbIN»:

B 3TOM pexkume nMmnynbCbl CHUTAKOTCA B peXkmme peanbHOro spemeHu. JaHHble nepegaroTca
aByx Tunos. Nepsbii Tun 31o Regular data (perynapHbiii nakeT gaHHbIX). Mpu ouepegHoM BbiXoae
Ha CBA3b OCYyLLeCTBAAETCA nepegava perynafapHOro naketa AaHHbIX C TeKYLWMMU 3HaYeHUAMMU
CHEeTHbIX AMCKPEeTHbIX/MMNyAbCHbIX BX0oaoB B ceTb LoORaWAN. VIHTepBan nepegaym 3TMX NakeToB
MOXHO M3MEeHATb OT O4HOM CeKyHAbl 40 ABaALATHU YeTblipex 4Yacos.

BaXHO NOMHUTbL 0 rapaHTUMHOM KOAMYeCTBe OTNpPaB/eHHbIX MaKeToB, KOTOpoe cocTaBnfaeT
40 000 nakeToB, Tak KaK Npu BbICTaB/AEHUW Masnoro MHTepBana nepegadm He rapaHTUNHbLIN
C/ly4an HaCTynNuUT paHblue.

Btopoit Tun - Archive data (apxuBHbii1 nakeT gaHHbIX). MrHOBEHHbIE 3HAYeHUA CYeTUMKOB
COXpPaHAKTCA B 3HeproHesasmcumyro namaTb EPROM Kaxgbi yac. [laHHble B namATn yCTpoOnCTBa
dopmuUpyrOTCA B 04epegb Ha OTAPaBKy M OTNPaBAATCA O4MH pa3 B CYTKM MNPV o4epeaHOM CeaHce
cBa3n B cetb LoRaWAN. lNpn HeobxogmmocTu nepegayvy apXMBHOrO NMakeTa AaHHbIX MOMKHO
OTK/HUUNTb.

Bpemsa BHyTpeHHUX YacoB pagMomMmogema MOXKHO yCTaHaBAMBaTb UM KOPPeKTUpoBaTb Mo
cetn LoRaWAN mnum c nomowsio FSK USB KoHdurypaTopa.

BaxHo NMOMHWUTD, yTO HaKornseHne dPXUBHbIX OaHHbIX C
,ﬂ,MCKpETHbIX/MMHyﬂbCHbIX BX040B B 3HeproHesaBnMCcMmMmyr MNaMATb
o ocyulecTBnAeTCA TO/IbKO C NepBOro n BTOpoOro BXxo4o0s.

2. «AVUCKPETHbIN»:

B gaHHOM pexume paguomogem ocyllecTBaseT MOHUTOPUHI M3MeHeHMA COCTOAHMA
OVCKPeTHbIX Bx0ogoB. [lpn mameHeHnn ¢GpoHTa BXOAHOM0 CUrHana yCTPOMCTBO BbLIXOAUT M3
Crawero pexknma, coxpaHaeT cobbiTve B onepaTUBHYH NamMaTb, dopMmnpya daHHble B ouepegb Ha
oTnpaBky. OTnpaBKa coobLLeHnn pagmomoaemMmom 3aBUCUT OT BbICTaB/I@HHOro npuopuTeTa. MNpu
ycTaHoBKe npuoputeta «<HU3KUM» - BCe cooblieHna 6yayT HakanaMBaTbCA B OrNepaTUBHON
namaTu 1M OTNPaBNATbCA B nopAagke odepean c 3ageprkkon go 10 muHyT. lNpu ycTaHoBKe B
«CPEAHWUN», B 3TOM clydae Bce coobLLeHMs OTNpaBnatoTca 6e3 3agepsKKu, B TeueHne 10 MUHYT.
Mpw yctaHoBke B «BBICOKUM» npropuTeT BCe COOBLLLEHMA reHepupyoTCa U 0TNPaBAATCA cpasy
Npu BO3HMKHOBEHMN cobbiTnAa B cetb LoRaWAN.

Anroputm cbopa n nepegayn gaHHbIX yYepe3 MHTepdencHbin nopT RS-485 ocHoBaH Ha
MCMONb30BaHMM OJHOM napbl npoBoaoB. RS-485 - cTaHgapT ¢u3nyeckoro ypoBHA a4nea
aCMHXpPOHHOro nonyaynnekcHoro uHTepdenca «ANSI  TIA/EIA-485-A:1998  Electrical
Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint Systems»

pernameHTupyeT 3M1eKTpuYecKmne napameTpbl nosyaynaeKkcHom MHOroTO4YeyHomn
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anddepeHuUnanbHOM AMHUM  CBA3KM Tuna «obwaAa wuHa». [lpyvem U nepegaya A[aHHbIX

ocyuwlecTtBnAeTCA C pa3gesneHmnem no spemeHN.

Hannune y pagnomogema wuHTepdencHoro nopta RS-485 no3songeT ocywectBnATb
NogKAKYeHNe LUMPOKOro CrekTpa YCTPOMCTB, MCMNOAb3YHLWMX Pa3aMyHbie TUMbl CTAaH4APTOB
nepegaymn gaHHbIX M NPOTOKOI0B 06MeHa gaHHbIMU, Takux Kak IEC 62056, IEC 61107, MODBUS RTU.

3. TEXHNYECKUE XAPAKTEPUCTUKN PAOMOMOAEMA

ORIONMETER ORIONMETER

LA-IP-RSP LA-IP-RSP/AC
OcHoBHbIe
KonnyecTBo BXOAHbIX ANCKPETHbIX KaHas10B 3
MakcrmanbHaa YacToTa BXOAHOMro MMMNYAbCHOro CUrHana 200y
Yucno nHtepdencHbix nopto RS-485 1
MNnTaHne gna BHelwHero umMdpoBoro MHTepdeca DCIV, 40 mA
TemnepaTypa paboThbl, °C -20°..+60°
AKTUBaUMA C nomoLblo MarHuTa
lo4yacoBOM apXMB CYETHbIX KaHas0B, CYT. 62
LoRaWAN
Knacc vctponctea LoRaWAN A A/C
KonunuecTtBo KaHanos LoRa 8016
865-868(K2)
Pa6ouuin gnanasoH yactoT, My, 863-870(RU)
863-870(EV)
Cnocob aktusauumm B cetn LoRaWAN OTAA
Twun aHTeHHbl LoRa BHyTpeHHAsA; BHeLHASA
YyBCTBUTENbHOCTb NPpUeMHUuKa, 4bm -137
MolwHoCTb NnepegaTymka, MBT no 25
CKopocTb Nepeaayn gaHHbIX, KBUT/CceK 0,3..40
[JanbHOCTb CBA3M B YC/0BUAX rOPOACKOM 3aCTPOMKIN, KM 0o 5
[JanbHOCTb CBA3M B icnosmnx niﬂmoﬁ BUANMOCTU, KM no 15
EMKOCTb BCTPOEHHOM 6baTapeun, MAY 3650 nnum 4100 -
HanpaxkeHne nutaHua, B 3,6 ~ 90-265
XummyecKunii coctas batapeu Li-SOCL2 -
CpoK 3Kkcnavatauum 6e3 3ameHbl baTapeu, net =7 He orpaHuyeH
l‘aiaHTmﬁHbm cim( 3I-(CI'II1iaTaLI,MVI, mMecaLues 36
MaTtepuan Kopnyca MNonvkapboHaT
Pazmepbl Kopnyca, Mm 120 x 50 x 30
Macca, Kr <0112 | <0,110
CTeneHb 3aLLMTbI KOpNyca IP65
Kpennere Ctarkkamu K onope, Ha DIN-peiiky,
HacTeHHoe
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.

Mpwn pacyeTe BpemeHn aBTOHOMHOW paboTbl pagnomogema LA-IP-RSP cnegyeT yumTbiBaTh TaKoOM
napameTp Kak SF - spreading factor (KoadduumeHT pacnpocTpaHeHus) - uem Bbllle
KoadpPpuuMeHT, Tem gonblle AAMTCA CeaHC CBA3M paguomogema C 6a30BOM CTaHUMen ceTu
LoRaWAN. Pacyer aBTOHOMHOCTM paguomogema BbiNOsHEH C y4yeTom napameTtpa SF npwm
cnegyrowmx ycioBuax:

e 0b6bem nmakeTac gaHHbIMU — 51 6anT
®  AAWNTEeNbHOCTb CeaHca CBA3M No MHTepdency RS-485: - 2 cekyHabl

ABTOHOMHOCTbL LA-IP-RSP

Kon-Bo nakeTtos no SF7 SF12
LoRa 1 Kon-Bo RS Mepuog sK13HU O6Lee Kon-BO Mepuog sK1U3HU O6Lee Kon-BO
onpocos 1MY B cyTKM*| haomogema, net| nakeTos 3a neprog |paguomMogema, neT| NnakeTos 3a neprog,

2 14,2 10 366 11 8103

10 9 32 850 4.7 17155

18 6,6 43 362 3 19710

24 55 48180 2,3 20148
48 3,3 57 816 13 22776

50 3,2 58 400 1,2 21900

54 3 59130 11 21681
100 1,7 62 050 0,6 21900
144 1,2 63 072 0,4 21024

* - KOAIMYEeCTBO OMPOCOB BHELIHUX YCTPONCTB No nHtepdency RS-485 n KonnyecTBO 0TNpasneHHbIX NnakeTos B ceTb LoRaWAN B
CYTKM Npu pacyeTe B3ATbl PaBHbIMU
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4. OMNCAHME PAOVUOMOAEMA

KoHcTpykTuBHO pagunomogem LA-IP-RSP  peanusoBaH B Buae nedaTHOWM naathl,
pasmelleHHOoM B AUMTOM Kopryce M3 nonvkapboHata. Ha KpbllwKe Kopnyca pacnosoxkeH
repmMmeTUYHbIM KabenbHbih BBog Tunopasmepa M10, paccumMTaHHbIA HA guameTp NogKA4YaemMoro
Kabena ot 3 mm go 6,5 mm. BHyTpu repmoBBOga ycCTaHOBAEH yYMNAOTHUTENb, KOTOPbIM
obecneynBaeT 3aABAEHHYIO CTeneHb 3alMTbl Kopnyca:

raiika-coukcartop kabenbHoro BBOAA

pPEe3VHOBOE YNIOTHUTENbHOE KOMbLO

kopnyc kabenbHoro Beoga

pPe3UHOBbLIN YNIOTHUTENL Kabens
DUKCUPYIOLLIMIA 3aXKNM
32KMMHaA ranka

B KomnnekT pagnomogema BXogAaT TPU YNAOTHUTENbHbIX KObLA BHeWHUM gnametpom M10.
Ha Kpblwke Kopnyca pagvomogema LA-IP-RSP/AC npegycmoTpeH [OMNOAHUTEsbHbIN
repMmeTuYHbIN KabenbHbl BBOA 419 NOAK/AOUYEHMA BHelWHero nuTtanma ~ 230 B.

BaskHO NOMHUTB, YTO NOAKNHOUEMbIN Kabesb A0KeH BbiTb Kpyraoro
ceyeHns. Heob6xoanMmMo NpasBmIbLHO BbIBUPATL YNAOTHUTE/IbHOE KO/bLIO
ANA UCKAKYeHMA HapyLleHnsa repMmeTUYHOCTM pagruomogema.

B 3aBucumoctn ot anameTpa Kabens, ncrnonblyemoro npm  MOHTa»Xe, pa3mMepbl
YAAOTHUTENbHbIX KOMeLl, BXO4ALWNMX B KOMMNAEKT pagnomogemMa LA-IP npmBegeHbl HUXe:

3-8 MM

[na Kabensa c BHEWHMM gnuameTpom oT 3 40 8 mm:

2-5mMM

[nAa kabena c BHEWHMM AnameTpom oT 2 40 5 mm:

20TB. X 2,8MM

[na aByx Kabenei c BHeLWHUM guameTpom 2,8 mm:

%
i;@ﬁ
%
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[1pu nodKa4YeHUU K paduomodemMy b6o1ble 08YX OKOHEYHbIX Ycmpolicmse u_ouamMmempom Kabensa

bonbwe 8 Mmm pekomeHOyemca UCh0/163080Mb _pdchpedenumesisHYyK KOPobKY, UMernwWV 8

ceoem cocmase 3a*KUMHbIe KieMMbl. [118 nodK/AYeHUs paduomModemd K pacnpedenumesbHou

KOopobKe pekomMeHdyemcsa ucno/s16308ame 4-x NapHbIlU MHO20XKUAbHbIU Kabessb.

Cxema noakntoyeHma Kk paguomogemy LA-IP [40] BHewHMX nprb0opos:

ORIONMETER

SERIAL DCOUT SERIAL
IN1 IN2 IN3 A B oV 1 A B

ClO[1O|O][O[O]O[O] 10O OO0 1O]O

PacnpegenutencHas
KOpPOoOKa

O[O [O]O

2 3

Ha npaBon 6OOKOBOW rpaHM KOPMNyCOB pagvMomMogemMoB W306parkeH 0roTun KomMMaHuu-

npomnssoguTena. Ha neyaTHoM nnaTe pacnonoXKeHbl 31eMmeHT NMTaHMA, NOAK/AYeHHbIN K 610Ky
NMMTaHUA, MMUKPOKOHTPOANep, O0b0beguHeHHbIN C TpaHCMBEpPOM B eAuHblIM  Kopnyc, C
TEeXHOMNOrM4YeCKMM NporpaMmmMmHbiM  obecrnedeHnem obecrnedmBarowmii 06paboTKy, Npuvem wu
nepegauvy nHpopmaumm no paguorkaHany B cetb LoRaWAN c nomowbio RF aHTeHHbl. [TuTaHue
pagmomoaemMoB ocyLecTBaaeTcs:

LA-IP-RSP - 6aTapes émkocTtbto 3650mAh nam 4100mAh

LA-IP-RSP/AC -610K NnuTaHMa, OT ceTu nepemeHHOro HanpaxeHua ~ 2308
BHewHMM BNg nnaTt pagmomoaemoB NpuBegeH HuKe:

=]
=]

s
Oa
| 9o

ORIONMETER LA-IP-RSP/AC

IR

:F

ORIONMETER LA-IP-RSP

()
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41. lNogKknoveHMe ANCKPeTHbIX BXOA40B

[na Toro, 4T06bLI NOAYYMTL 4OCTYN K Ne4YaTHOM naaTe paguomogema cnegyert:

1. PacnonoxmTb yCTPOMCTBO B 04HOM pyKe N10roTMNom BBepX.

2. bonbwum nanbuem Agpyron pykn o06xBaTUTb repmMoBBOA4 W M/AABHO  BbIMNOAHUTH
HagnamblBatoLlee ABUKeHMe BHU3 40 OTKPbITUA KPbILLKM.

Ha nnate pagnomogema ORIONMETER LA-IP-RSP pacnonorkeHbl 3 napbl 3a*KMMHbIX KOHTaKTOB
(IN), nocnegoBaTenbLHOro nopTa v KaHana BHewwHero nutaHua DC 9V:

M P— |

é{t | |ERSTT—"* DCOUT9V
B — SERIAL
) %% A — PORT
ﬁ a = = 1] = =3 \_t i ’ IN3
E; ggﬁ% vl * N2
°l 1} = @ i ' INT

Ha nnate pagnomogema ORIONMETER LA-IP-RSP/AC pacnonoXeHbl 3 napbl 3a*KMMHbIX
koHTaKToB (IN), nocnegoBaTenbHOro NopTa M BHeLHero NMTaHus:

ACIN 230V
| D[,-lﬂ' 7—01 ° ’iC'l"HI |_,
. o g: 57— DCOUT 9V
_ SERIAL
] SD:D e E: ﬁ— PORT
. I;;f . § * IN3
- - o : * N2
ﬂ | v o |
0 = = 5 Y INT
L] @ [_\_

K  AWCKpeTHbIM/MMMYAbCHbIM BXO4aM BO3MOXKHO MOAK/AHOYEeHMe BOAo-, raso-, Tenso-,
3M1eKTPOCUETUMKOB, 4ATUMKOB ABUMKEHUA, Pa3buUTMA CTeKNa, AbiMa, MMeroLWwMe COOTBeTCTBYWMe
BbIXOAHbIE Lienu Co cneayrLmnmm TUnaMmm 3aMblKaloWwmX KOHTAKTOB:

e repKoH (Cyxoi KOHTaKT);

e MexaHMYeckas KHOMKa;

e «OTKpbITbIM KonnexkTop» (Anoa nnm TpaH3ncTop).

(o)
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O O6opyaoBaHue c umnynbCHbIM Bbixogom Tuna NAMUR He noggep»kuBaeTca

Mpu Nnogkn4eHUN K pagmomMmogemy BHeLHUX YCTPONCTB HeobX04MMO yUMTbIBaTh BHYTPEHHIO
CXeMOTeXHUKY  AUCKPEeTHbIX/UMMNYAbCHbIX  BXOA0B paguomogema.  Ysen  3awuThbl
nocnegoBaTtenbHo coeguHeH ¢ RC ¢dunbTpamum M MUKPOKOHTPOA/IEpOM M NpegHasHadyeH anA
3alMTbl COCTABHbIX YacTen OT NepeHanpa*KeHns, NepenontoCoBKK, @ TakKe pas3nyHbIX MOMex.

MogKnioueHue MMNYNbCHLIX AATYNKOB,

Cxema gAUCKpeTHOro/MmMmnysbCHOro umeloLmnx B ceoem cocrase aguona nam
BX0Aa TpaH3uMCcTOp, Heo6xoammo cobngaTtb
NONAPHOCTb:
Pull-Up
T ligiliiligilipiligilig
47k AVAVAVAWAWE!
IN A 1K MCU
o_nrv\ I
A —— 1000pF 1 21 21 2

.|||_|

1 - «MUHYC» 2 — «NAKC»

GND GND

(o)
. TOO «0 C B 2023
OrlonM2M «0OpuoH Cuctema» | Bce npaBa 3awuieHsi |
O,

Bepcua gokymeHTa: 13




ORIONMETER | MOAE/b LA-IP-RSP 1 LA-IP-RSP/AC | PyKoBOACTBO MO 3KCMAyaTauum

12

4.1.1. HacTpolKa AMCKPeTHbIX BXO40B

Bce Tpu AMCKPETHbIX/MMMYALCHLIX BXO4A MMEKT CAeaylLlyd KOHOUrypaumio HacTpoek no
YMOAYAHMUIO:

CocTosHMe napameTpa

NapameTp
Bxog 2
COCTOAHUE AKTUBHbIN AKTUBHbIN
Twun Bxoaa CyéTHbIN CyéTHbIN
CpeaHuin — coobweHne | CpeaHuin — coobuieHmne
Mpuoputet oTnpaBnaeTca B oTnpaBnaeTca B 5
6nunKalwee Bpems 6nunKalwee Bpemsa HE AKTUBHbIN
Tpurrep 3ambiKaHue 3amblKaHue
Kombu - anroputm Kombu - anroputm
Tun 3axBaTa | nogasneHuna gpebesrau | nogaBneHna gpebesra u
MMMYAbCHbIM ONpPoC MMMYbCHbIN ONPOC
ApxuBupoBaHue NOALOEPXUBAET NOALEPXUBAET HE NOAOEPKNBAET

Bo3morKkHble BapMaHTbl HACTPOeK NpmBegeHeHbl HUXKe.
1. MapameTp Tun BXxoga MoOXKeT ObiTb BblOpaH:

«CYETHbIN» - nogkntoyeHme pasnnyHbiX NPUBOPOB yyeTa, UMerOLUX UMY AbCHBIV BbIXOA;

«AUCKPETHbIW» - ana n0orMyeckmx CUrHanoB B GOpMe HanpaAMKeHWUdA, Hanpumep Cyxoit
KOHTaKT UAM OTKPbITbIN KOANEKTOoP.
2. [lMapameTp NMpuopurteTt gMCKPETHOro/MmnybLCHOro BXxoaa:

«HU3KWUWN», To BCe coobLeHnn 6yayT HaKanAMBaTbCA M OTNPAaBAATLCA B NoOpAgKe oyepeam C
3agepkkor 4o 10 MUHyT;

«CPEAHWUN», To BCe coobLeHMa oTNpaBaaoTca 6e3 3agepsKKu, B TedeHune 10 MUHYT;

«BbICOKUW», To Bce cOO6LIEHVUA reHepuUpYyTCA U OTNpPaBAAlOTCA cpasy npu
BO3HMKHOBEHMW CObbITMA.
3. MapameTp Tpurrep cobbiTA MOXKeT ObITb BbICTAB/EH Ha:

«PA3MbIKAHME» (ON RISING) - ogHO cocTosaHMe;

«3AMbIKAHUE» (ON FALLING) - ogHoO cocTosHMe;

«M3MEHEHUE COCTOAHUA» (ON CHANGE) - aBa coobuieHna PASMbIKAHUE 1 3AMbIKAHUE;

«TPUIFTEP OTCYTCTBYET» - coobuweHna He OygyT reHepupoBaTbCA MNpU U3MEHeHUU
COCTOAHMA BX0Aa, HO Nepuogunyeckas oTrnpaBKa COCTOAHUA NPOAOAKAUT paboTy.

371071 pexkum HESIb3A 3agaBaTtb ecnm Tun BXoga yCTaHOBAEH KaK «CYETHbDbIW».
4. lMapameTtp Tun 3axBaTa nveeT gBa COCTOAHUSA:

«KOMBW» - ycTpoicTBO MCNOAb3YeT aAropnuTm nogasneHma gpedesra v MMMy nbCHbIN ONpoc.
[Mpn 3TOM MaKcMmanbHasa YacToTa onpoca orpaHmyeHa 40 U, a MUHMManbHasa WMpMHa MMnynbca
NporpaMmmMHO He orpaHuyeHa. VImMnynbCHbIXM OMNpoC MpegHa3sHadYeH Ana yBeaAnyeHus
3HeproaddekTUBHOCTM  pagumomogema. AaropuTm nogasneHua agpebesra nossonseT
NOAKNKYATb K HemMy paclMpeHHbIn CrexkTp YyCTpoMcTB. PekomeHgyeTcA MCNoAb30BaTb ANA
repPKOHOBbIX/MexXaHN4YeCKNX reHepaTopoB MMMNY/bCOB.

(o)
. TOO «0 C B 2023
OrlonM2M «0OpuoH Cuctema» | Bce npaBa 3awuieHsi |
O,

Bepcua gokymeHTa: 13




ORIONMETER | MOAE/b LA-IP-RSP 1 LA-IP-RSP/AC | PyKoBOACTBO MO 3KCMAyaTauum
13

«MPEPbIBAHUE» - 3TOM COCTOAHMM MOATAXKKA BCerga BKAKYeHa, nogasneHue gpebesra
OTK/HOYEHO. JTOT PeXkMM peKomMeHAyeTCA MCMOo/Mb30BaTb 414 «3/1eKTPOHHbIX» CYETUMKOB C
BbIXOA40M «OTKPbITbIM KOAIEKTOP» N UCTOYHUKOB C 4acToToM nmnynbcoB go 200 lMu.

Ba)kHO nOMHUTD!
Pexkum «MPEPbIBAHUE» HE pgonXeH ncnonb3oBaTbCA
A9 MeXaHNYeCKMX KOHTaKTOB UM MrepKOHOB

4.2. TMoaknwoueHue cepuinHoro nopta (RS-485)

Cxema nogkalyeHMAa K cepuiiHOMYy MopTy pagvomogema BHewHux npubopos (no RS-485)
npeacTaBfeHa HUxKe:

Papvomogem ny1 nyn
RS-485 RS-485
IN1 IN2 INS. AB - + A B A B
RPERIEEIEEIEE [@]@] [ele
Mutanve 9 VDC
ANA BHELHero
ycTpoicTBa
B o] Vi~ sk
7 ]
Rt

120 Om

BA}XHO:

1. Mpu OTCYTCTBUM B CXeMe y BHellHero okoHe4YHoro npubopa yuyeta (MY n) (cm. pykoBoacTBO Ha Nprbop
yyeTa) TepMMHanbHoro pesnctopa RT HomrHanom 120 Om Heo6X0AMMO BKAKOUNTL ro B CXemy.

2. MakcnmanbHoe KomyecTBo BHelWwHux MY, nogknroyaembix K nopty RS-485 - n=4.

3. B 3aBMCKMMOCTM OT pacnosioxKeHnsa paguomogema B IMHUM HEOOX0AMMO YyCTaHOBUTb KOHTaKTbl DIP-
nepeknyaTend pacnosoXKeHHOro Ha NevyaTHoM naaTe pagMomMmogema B NonoXKeHMs coraacHo Tabnuue
HUXKe:

Homep KoHTakTa DIP-nepekntoyvaTena

Pagnomogem Ha winHe
1

OTHOCUTENbHO BHELUHUX ( S .
yCTPOMNCTB BK/AOYEHne ) :
(nokaneHeiii RT)
@naxkKn No yMmonyaHuio OFF OFF OFF
OKOoHeuHbIN ON ON oN
Mocnegytrowimi ON ON OFF

* Qnaxkkn DIP-nepekniouaTtena 2 n 3 erawuaoTca ogHoBpemeHHo (ON - BepxHee nosioxeHue
dnarkka). MIx pekomeHgyeTcs BKAKUYATb B C/ydae, Korga TpaHCMBEpbl BHELWHWX YCTPOMNCTB B
HeaKTMBHOM COCTOAHMM He MOryT onpegennTb rOTOBHOCTb K npmémy nnu nepegaydn gaHHbIX No WwnHe.
B cnyyae HeobxogMmoCTM NoBbiWawWmii npeobpasosaTtens StepUP nossonset obecneunTb
nMTaHWe NpMb0opPOoB yyeTa Npm onpoce No CepunHOMy NopPTy NOCTOAHHbLIM HanpaxkeHnem 3,3 B nnu
9 B n Tokom He 6onee 40 mA.

(e)
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4.2.1. lNepeyeHb Nnogaep*kMBaemMbix yCTPONCTB

Pagnomogem pabotaeT c ntobbimn Modbus ycTponcTtBamu, a Tak»Ke Co ciegyroLwmnmm npnbopamm

yyeTa 3/1eKTpPpo3Heprmun, Tenna n/vNAn gaTymMkamm gaBneHuns:

14

Pecypc [NpousBoguTens ‘ Mogenb * MNMutaHue gna MY ‘
basosbin Apaisep - - 3aBMCKUT OT Npubopa
Modbus
230 TpebyeTcs
234 TpebyeTcsa
Meprypuin 200.02 TpebyeTcAa
200.04 TpebyeTcs
206 TpebyeTcs
CE102M He TpebyeTcsa
CE301 He TpebyeTca
Inepromepa CE302 He TpebyeTca
CE303 He TpebyeTca
JNeKTpuyecTBo OTAH CAP3Y-3712 He TpebyeTcsa
OTAH CAP4Y-3712 He TpebyeTcsa
. OPMAH CO-371 He TpebyeTcsa
CanmaH
OAJTA CA4Y-3720 He TpebyeTca
OANTIA CA4-3720 He TpebyeTca
OPMAH COAP-3717 He TpebyeTtca
MupTek-12 He TpebyeTca
MupTex MupTek-32 He TpebyeTcsa
L3 2726A He TpebyeTca
cne3nn
U3 2727A He TpebyeTcsa
CTK «Mapc» TpebyeTcs
DECAST METRONIC NEO TpebyeTcs
NEO Y TpebyeTcsa
TEMNMOBOAOXPAH NYNbCAP TpebyeTcsa
NMYNbCAP-K TpebyeTcsa
TCPB-033 TpebyeTcsa
Tenno BI/IET TCPB-034 TpebyeTcsa
TEPMOTPOHUK TB-7 TpebyeTcsa
Cemnan CBTY-NT TpebyeTcs
MpomCepBurc MNpamep TC-100-K TpebyeTcs
VALTEC VHM-T-C TpebyeTcs
Mynbc CTK-15-M TpebyeTcs

Bo3mMO0}XHO NogKA4YeHne BHeWHUX NpuGopoB yyeTa K UCTOYHUKY NUTAaHuA pagmomogema

(o) Y O,
OrionM2M
O A O,

DC 9 B. [lycKOBOM TOK He A0/KeH npesBbiwaTtb 40 mA.
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4.3. TlogKnyeHue K UCTOUHUKY MUTaHUA

MNoakntoueHmne pagnomogema peKkomeHayeTcs:

1. OcywecTBnAaTb NOAKAKOUYEHMe K ceTu BHelwHero nutanma ~ 230B npy oTKAKOYEHHOM NCTOYHUKE
yepes ABYXMNO/CHbIN aBTOMAT Ha 2A 1 Kabesiem cedeHmem oT 0.75 mm?2,

2. NoagkntoveHne Kabena K KNeMMHbIM KOo4KaM pagmomogemMa OCyLLecTBAATb Yepes KpanHuin
NeBbl KabesnbHbIN BBOA,

3. OKoHeuymBaHMe NpPoBOLOB BTY/N0YHbIMN HAaKOHeYHKamu HLWWBW nan runesamm FMJI.

BAXHO!
MNepen nogknoueHnem BHewHero nutaHua ~ 230B cnegyer
CTporo cobaaaTtbh NpaBuna 3/1eKTpobe3onacHoCTU

PacnonoxeHne KnemMMHOM KONOAKW Ha nnaTe pagunomogema M mMecTa Nogkaw4veHua Kabena
BHewHero nutaHmnA ~ 230B npmuBegeHa HUKe:
AC90 - 265V

]

. | |

gosptis

.

4.4. KpenneHue pagnomogema

Mpy BbINOAHEHMW YCTAHOBOYHbLIX PaboT peKomeHayeTcA BblOpaTbh HAMBLICLUYHO BO3MOMKHYHO
TOUKy. PacctoaHme oT *K/6 CTeH 40NXKHO 6bITb He meHee 20 cv 1 oT ypoBHA nosaa 150 cm:

¢ )

e B 20 cm

=

o e

150 cm I
i
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1

JTob6ana nperpaga Ha NyTW pacnpoCcTpaHeHna PagrMoBOosIHbI CNOCOBHA CHU3UTL
ypoBeHb nepegatowero curHana. Usgenua ns 6etoHa 1 metanna ABNal0TCA

CyLLecTBeHHOM Nnomexomn aAna pagnocurHana

__ EN

MWUHMMas/IbHOE KO/MNYeCcTBO MeTa/l/IM4eCKnXx I-(OHCprI-(LI,VIVI B HEHOCpe,ﬂ,CTBeHHOVI 61130CTH OT
pagnomogema. OnTManbHbIN Crnocob KpenaeHna pagmnomogema 3aBUCUT OT MecCTa

YCTaHOBKM:

Cnocob KpenneHuns

KpenneHve Ha Tpyby
AN MauTy

[NoacHeHue

[Ana moHTa)ka Ha Tpyby HeobxogMmo npogeTb COOTBETCTBYHOLLEN
ANVHbI MACTMACCOBbIN XOMYT (CTAXKKY) YUepe3 0TBepCTMA, 3aKpenuTh,
y6eauBLIMCh B HAAEXKHOCTN PUKCaLnm

[Ana Hannydwero KpenneHMa peKomMeHAyeTCAa CHATb 3allesnKky ana
DIN penkn

KpenneHve BuHTamu

KpenneHne BMHTamMmu ocyliecTeaaeTca AByMa Cnocobamu: LIMPOKOM
H6OKOBOM rpaHbo K BepTUKabHON NOBEPXHOCTU, 1M60 y3Koi BoKoBOM
rPaHb0 K BePTUKAAbHOW MOBEPXHOCTU

KpenneHve Ha
DIN-penky TH35

MocnegoBaTenbHOCTL WArOB MPW KpensieHurM M CHATUKM Kopnyca
paguMomogema  AaHHbIM  cnocobom  Haubonee  yaobHa U3
npeacTaB/eHHbIX paHee

4.5. VHAMKauma CoCToaHMM pagnomogema

yCTpOVlCTBO MmeeT CBETOAMOAHbIN MHANKaTOP — CBeToamnog 3esieHoro usera.

(e)

(o) O,
{é OrionM2M
O O,

O,

ol ]
|- ]

liglgiligiligiligliy

_
CBEToumop,/

NHanKkauma ncnonblyertcs:
e 1A onpeaeneHna ycnewHoCT akTMBaLMmM C MOMOLLbI HEO4UMOBOIro MarHUTa;
e anAonpegeneHua ycnewHon pernctpauymm B cetn LoRaWAN;
e npu nonyvyeHmn DL nakeTa;

e onpegeneHna pexknma paboTbl yCTPOMCTBA.
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MpoBepnTb TeKyllee COCTOAHME MOogemMa MOXKHO, MogHeca MarHMT K gaTuuKy Xonna
pagnomogema Ha 1-2 ceKyHgabl.
B Tabnuue HuWXKe npeacTaBfieHbl BO3MOMHble BapuaHTbl MHAUKAUMW paguomogema npu

BO34eMCTBUM Ha AaTumK Xonna marHMTom:

DyHKUMA ‘ Bo3gencTtBue ‘ CBeToBada MHAMKaLmaA ‘

Pagnomogem B pexxknme «Cknag» MaruHuTt 1-2 cek. — OgHa BCnblWKa

BbiBOg pagromogema us

pexkuma «Cknad» MarnuTt 10-20 cexk. - - - Tpu BCNbIWKK

HemeaneHHbIn noBTOP
npoueaypbl NpucoeguHeHns K
cetn OTAA oTnpaBKoM NakeTa MNay3a 10 cek. O SEE— [Be BCMNbIWKK
Join Request n nonyyeHna naketa
Join Accept no LoRaWAN

MarHuT 5 cek.

MarHuT 5 cek.

Pagnomogem akTMBMPOBaH,

MarHmnT 1-2 cek. Be BCMbILLKMN
Ho He B ceTn LoRaWAN T a
Pagvomogem akTMBMPOBAH U M 1-2 ce -
arHuT 1- K. —— N BCMbILWKMN
B cetn LoRaWAN «= P
nony4yeHue nakerta Join Accept OTnpaBKa Join [lBe BCrbILKN
no LoRaWAN Accept o=
yCnewHoe nprvmeHeHne YcTponcteo
HaCTpoeK, noay4eHHbix B Down HaCTPOWMKM - o o Tpw BCNbILWKN
Link nakeTte no LoRaWAN npuMeHunno
Heou HaA oTn K
BreouepeaHan oTnpaska MarHuTt 10-20 cek. - - [Be BCMbIWKK

moagemom naketa Regular data
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4.6. BknwoudeHue u peructpauma yctponcrtea B cetn LoRaWAN

Pagnomogem ORIONMETER LA-IP-RSP nocTtoAHHO BKAKO4YeH, HO nmeeT pexunm «Cknagy,
npegHasHavyeHHbIM 4149 XpaHeHMA M TPaAHCNOPTUPOBKWU. B gaHHOM perkmme yCTPOMCTBO He
ocyuwiecTenaeT nepegadvy aaHHbix B cetb LORaWAN.

MNepeg Hayanom Mcnonb30BaHMA pagnuomogem HeobXxogMmo BbiBeCTU U3 perkuma «Cknagy.
[nAa 3Toro Heob6xoaAMM HeoAMMOBbIN MarHUT (He BXOAUT B KOMMAEKT paguomogema). MarHut
NOAHOCUTCA K gaTumKy Xonaa, KOTOPbIA pacnosioxKeH Ha naate paguomogema, Ha 10-20 cekyHa.
lNocne oTcTpaHeHMA MarHUTa OT pgaTyuka Xonna paguvomogem oTpearvpyeT nogaden
CBETOAMO40M Cepren KOPOTKNX BCMbILLEK 3e1eH0ro CBe4eHns — pagmomogem nepeLues B pexkmum
«AKTUBHbIN».

mn
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MNocne nepexoga pagnomogema B perkum «AKTUBHbIN», 414 nogkatoyeHna K cetu LoRaWAN
N ganbHenLwen paboTbl, yCTPONCTBO A0MXKHO NPONTM Npoueaypy npucoeanHenua K cetn OTAA
(Over-The Air Activation) - oTnpaskoi pagnomogemom nakeTta Join Request v nonyyeHua
otBeTa oT CepBepa - nakeTa Join Accept.
[nAa ycnewHoro npoxoxgeHua npoueaypbl npucoeanHeHua K cetu OTAA npegycmoTpeHo
TpW NONbITKM ONpaBKM paagnomogemom nakeTta Join Request.
06wan 4nMTenbHOCTb NONbITOK 1-2 MUHYMbI:
e [lepsad nonbiTKa ocyulectenaeTca npu Spreading Factor (SF) - 10;
e Btopaa nonbiTka ocyuwectenaetca npu Spreading Factor (SF) - 11;
e Tpetba nonbiTKa ocyuiectsaaetca npu Spreading Factor (SF) - 12.
Mpn nonydeHmn naxketa Join Accept cBeToavog pagvomogema noATBepPAUT cepuen
KOPOTKMX BCMbILLEK 3e/1eH0ro cBe4YeHus.
lNepepava pagnomogemom nepBoro NakeTa C AaHHbIMMK OCyLlecTBaAseTca npu Tom SF, npu
KOTOpOM npomu3owno npucoegmnHeHue K cetu: SF 10, SF 11 uan SF 12. B ganbHenwem npouecc
ynpasnexusa SF ocywectenaeTt ADR (Adaptive Data Rate).
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lNocne Tpex HeycnewHbIX NONbITOK npucoeanHeHnsa K cetu LoRaWAN, pagnomogem
OCyLLLeCTBUT C/eayHoLLyo NOMbITKY NOAKAYeHMA TONbKO Yepes 24 yaca.

Mpn HeobxoaMmocTu HemeaneHHoro nosTopa npoueaypbl OTAA npucoeguHeHMa K ceTu
LoRaWAN oTtnpaBkov pagunomogemom naketa Join Request 1 oTBeTHOro nonydeHma naketa Join
Accept, Heo6x0a4MMO NOAHECTN HEOAMMOBbIN MArHUT K A4aTYMKY X013 Ha 5 CeKyHA, OTHeCTM Ha
10 ceKyHpA, 3aTem BHOBb NOAgHECTU Ha 5 cekyHA,. [locne 3Toro aBTOHOMHbIN pagnomogem nogact
KOPOTKYH BCMbILWKY 3e/1eHOoro ceBeyeHna, oTnpaBuT B ceTb nakeT Join Request n nepeiget B
pexkKum oxxmgaHua naketa Join Accept.

I'Ipm MOBTOPe npoueaypbl aktTnBaunn pagnomogema HeobxoaAMMO TOYHO
BblgepXmnBaTb BpeMeHHble MHTepBarsbl:

MaruuT 5 cek.;
May3a 10 cek.;
MarHuT 5 cek.
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4.7. [llepe3arpy3Ka pagnomogema

[na HemeaneHHOro nosTopa npoueaypbl npucoegnHeHus K cet OTAA oTnpaBKoOM NakeTa
Join Request 1 nonyyeHuna nakeTta Join Accept MoXKHO BOCN0/1b30BaTbCA ObICTPOM Nepe3arpy3Kon
pagnmomogema. [1na 3Toro Heob6xXoAMMO 3aMKHYTb KOHTaKTbl pagnomogema LA-IP-RSP Ha
neyaTHoM nnaTe Ha 1-2 ceKyHAbl. KOHTaKTbl HA Ne4YaTHOM NaaTe pagMomogema BblgeneHbl 6enon
Wwenkorpaduen.

KoHTakTbl pagnomogema LA-IP-RSP Heobxo0aMMo 3aMKHYTb MOKasaHbl KPAacHbIM LBETOM

Hn>xe:

(.
ol oy o 8CJ
o =
ﬁ © 00o0O0O Dg

" Bo oo

0oB e

EEE{

MNocne nepesarpyskmn pagmnomogem noaact KOPOTKYH BCMbiWKY 3eneHoro ceBe4yeHuA,

0oTNpaBuT B ceTb nakeT Join Request 1 nepeiigeT B pexkmnm oxkngaHua naketa Join Accept.

Mpwv BbINOAHEHMW NPOoLeAYPbI Nepe3arpy3ku HeobxoaMmo cobnaaTb
npaBuna 31eKTpo6e30nacHOCTU. 3amMblKaHMe 4pYrMX KOHTAKTOB MOKeT

npmBecTn K BbiXoay 13 CTpoA yCTpOVICTBa mnortepe rapaHTnn

Ona HemeaneHHOro nosTopa npoueaypbl npucoeanHeHnsa K cetn OTAA pagnomogem LA-IP-
RSP/AC pgocTtaToyHO 06ecTtounTb, 3aTem 4epe3 5-7 ceKyHA BHOBb MogaTb MUTaHMe Ha

pagMomogem.
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5. USB FSK KOHOUIYPATOP

[na nokanbHoro 6ecnpoBOAHOro MOAK/AKYEHUA K paguomogemy, yepe3 6ecrnpoBOAHYH
cBa3b UHF (moaynauma FSK), ncnonssyetca USB FSK KOHOUNYPATOP. 31o USB-agantep ORN-
USB-868 c¢ nporpammHbimn  ytuamtamu. USB-agantep npegHasHayeH a8 /0KanbHOro

6ecrnpoBogHOro NoAK/YEHNS, B HenocpeaCcTBeHHON 6,1M30CTY OT YCTPOMCTBA.

5.1. TepMuHanNbHbIV pexkum

TepMUHaNbHbIN peXnum — 3TO pekMmMm paboTbl NPUAOHKEHUA UK NPOrpamMmMmMbl, Hanpumep
Tera Term (unu nwbaa gpyrasa). C NOMOLWbIO 3TOro pexknma paboTbl MPUIOIKEHMA BO3MOMKHO
yaaneHHoe nogxkntoyeHue (6e3 npaAmMoro nogKAYeHNa K KOHTPOosIepy Man MUKPOMpoLLeccopy) K
yCTPOMCTBY, MCN0b3ya NpoTokon X-modem.

USB FSK KOHOUINYPATOP no3sosaeT BbINOMHATL C/eaytolme onepauum C pagmomoaemom:

e YCcTaHOBKa 4YacTOTHOrO Mn/aHa
e YCTaHOBKa BpeMEeHHOM 30HblI
e YcTaHOBKa CMCTEMHbIX HacoB

e [leakTMBaUMA yCTPOMCTBA

5.2. [leHepauua FSK knroua

[na nogknyeHna K pagmomogemy Heobxoanmo noakntounTe USB-agantep K KomnbloTepy
MAN HoyTOYKy. [lpaliBepa Ha Hero yCTaHOBATCA aBTOMATUUYECKM.

Ha komnbioTepe uam HoyTOyke anAa ayteHTuduKaumm paguomogema USB-agantepom
Heobxoanma yTunmta FSK_KeyGeneration.exe, KoTopaa wucnonb3yetca 408 reHepauum
yHUKanbHoro FSK Kawua gna Kaxkgoro noaknwyaemoro ycTpomcTBa. JTY YTUAUTY MOXKHO

noayunTh no 3anpocy B Texnoagep>Kky TOO «OpnoH Cuctemar. TakKe YHUKAbHbINA KNHY MOXKHO

NoAy4YnTb B IMMHOM KabuHeTe no agpecy http://erp.orion-m2m.com
[na reHepaymm Knr4a HEOH6X0AMMO:
e 3anyctutb yTuanty FSK_KeyGeneration.exe n B none Device EUI BeecTn LoRa Device EUI
pagnomogema (HaxoguTca Ha 3TUKeTKe pagmuomogema, cm. Pasgen 9.1);
e B none APPKEY seectn AppKey pagrnomogema (M0 3AMPOCY);
e none CMAC KEY ocTtaBuTb NyCTbIM;
e HaxaTb Ha none Calculated FSK KEY, creHepupOBaHHbIN KAKOY aBTOMATUYECKMU

ckonupyeTca B bydep obmeHa.
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OKHO YTUANTLI BbIrAAgnT TakK:

o) FSK KEY - ':'

Device EUI
C371693844F 0079

APPEEY
E7DF3ECEOEADS4E03930044ECCOETTBA

CMAC EEY

Calculated FSE. KEY [click ta copy to clipboard)
C22B17218763BF0E 29380 737207 42F 41

Ll,anee MOXHO MpumcTtynatb K HenocpeacCtBeHHOMY MNOAKAKOYEHUHD K pagmnomogemy cC

MOMOLLbHO TepMVIHafIbHOVI nporpammeil.

5.3. [ogknwouyeHue K pagmomogemy

OnucaHmMe nogknwyeHMA 6GasvpyeTca Ha TepMUHanbHOM nporpamme Tera Term,
noggeprkmearowlaa nepegady ¢anaoB no npoTtokony X-modem. 3To Heobxogumo anAa
BO3MOXHOCTU BbINOSHEeHMA 06HOBAEHMA YCTPOMCTBaA.

[na nogknioyeHna K pagmomogemy oTKpbisaem nporpammy Tera Term (Mav aHanornyHyo
TepMUHanbHY NporpamMmmy c nogaep>kkom X-modem), ganee Bbibupaem pexkum pabotsl ¢ COM
noptom (Ha pucyHke Huxke nosuuma 1) u cooTeeTcTByOWMA NopT (No3uuma 2), Hanpumep COM3.
[anee oTKpbiBaem 3TOT NopT HaxkaTuem KHonku OK (nosnuma 3).

OKHO nporpammsbl nmeeT BUA:

O TCPAP ¥oct: myhostexample.com

Hcropws

Cepeuc _ Telnet supr fLRg |

1 2 SSH eepcHa SSH: |[SEH2Z
/ \ o npotokona: [UNSPEC
® COM Mopr: COM3: YcTpoHACTED C NOCAEAOBATEALI

Brixon Mook

Mporpammy Tera Term mo*XHO CKavaTb C 0dUMLMaNbLHOro camTa:

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

(e)
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[lanee 0TKpoOeTCA NyCcToe OKHO TepMUHANLHOM NporpamMmbl, Haxkumaem Enter, Tem cambim

yberkgaemca B coegmnHeHmnn c USB-agantepom:

T COMS3 - Tera Term VT

File Edit Setup Control Window Help

B TepMuHanbHOM pexMme BCe KOMaHAbl BBOAATCA C NOATBEprKAeHMeM — HaxKaTuem
Knasuwu Enter. KomaHgbl nydwe BBOAUTbL LeAMKOM KW 6e3 ucnpasneHun. Ecnm BBegeHa
oWnB0oYHaA KoMaHaa, Heobxoanmo HaxkaTb Enter 1 BBeCTM KOMaHAgy 3aHOBO.

[na Tecta n 4na NoayyYeHna CNMcka KoMaHa Heobxoammo HabpaTk 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 RES128 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> []

Mpu nomowm KomaHab! list BbIBOAUTCA CNMCOK YCTPOMCTB B 30HE BUAMMOCTM aganTtepa

USB FSK koHdurypaTopa:
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File Edit Setup Control Window Help

fsk> list
Detected devices list:

., 0000:087

., 0000:55

., 0001:082 ago, , PR

., 0001:00 . DR NAS

BbiBOg MHPOpMaLMM ocyLLecTBAaeTCa B BUAeE Tabnuubl:
NO - nopAAaKOoBbIM HOMep YCTPONCTBA;
RSSI - ypoBeHb cnrHana nocnegHero Mmaska;

LAST SEEN - BpemAa nocnegHero manaka;

J - nogknioueH k cetn (NETWORK JOINED) Z — yCTPOMCTBO He roToBo K FSK-ceccuun
T - o6Hapy»xeHo cobbiTe (TAMPER DETECTED) - - 3apesepsuposaHo (RFU)

B - HM3Kui1 3apag 6aTtapen (LOW BATTERY) S - cepsucHbI pexkum (SERVICE PACKET)
W - cknaackoi pexkum (Warehouse mode) - - 3ape3epsuposaHo (RFU)

KEY - cocToaHMe yCcTaHOBKM Kntoya WndpoBaHmS;

DEV EUI - yHMKanbHbIn HOMep ycTponcTea DevEUI.

Mepea nogkntoueHem K pagnomogemy Heobxoanmo 3agatb FSK kakoy, ana aToro ncnonb3yertca
KomaHaa set dlkey.

dopmat KomaHab! - set dlkey N, roe N - nopaaKkoBbin Homep ycTpoicTea (Hanpumep, 1) nau
DevEUIl (Hanpumep, 4F46901F31634951).

Mpumep KOMaHgbl C NOPALKOBbIM HOMEPOM:

set dlkey 1C22B17218763BF0E2938D73728742F41

WAN YHUKaNbHbIM HOMEepOoM yCTpoKncTBa:

set dlkey 4F46901F31634951 C22B17218763BF0E2938D73728742F41

Bbi6op ycTpolicTBa 4nAa nogkao4yeHns ocyLecTenaeTca kKomaHaom select.
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®opmat KomaHgbl - select N (rae, N - nopaakoBsbiit Homep ycTporicTea, DevEUl an all). AprymeHT
all, no3BonaeT BbIbpaTb BCe yCTPOMCTBA, Y KOTOPbIX ycTaHoBAeH FSK kntou.
Mpumep KomaHa:
select 1 nnu select all
MogknoueHre ¢ ucnosnb3oBaHnem kaHana (c 1- no 15) ocywecTeaseTca KomaHaoM connect.
®opmat KomaHabl - connect N (rge N - nopAaKOoBbIM HOMep YaCcTOTHOro KaHana cBAasmn).
Mpumep KomaHAab:
connect 1
connect 13
KaHanbl cBA3m ot 0 go 15 nexkat B npomexkyTKe ¢ 864.7 MMy un 867.7 MMy, c warom 0.2 MMy, Cincok

AOCTYMHbIX KaHaN0B CBA3M MOXHO nonydnTs komaHaou chlist:

chlizst

S

4.
=
=
5.
5.
5.

o Ecnu B6AM3M paboTatoT Heckonbko USB-aganTepoB cieayeT BbiGMpaThb
pasHble KaHanbl CBA3MN
[ ]

Mpumep nocnegoBaTeNbHOCTM KOMAHA A1 NOAK/MIOYEHUS:

set dlkey 1 AF3361CC4 768D1BA9BOGFV4ABLAIELDED
EE336ICC&?68D189986F@&HB&&9E&D6D

select 1
connect 7
Selected ch: 866.1688 MHz

Please wait for beacon...

0K
i
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MNocne nonyyeHmnAa ovepeagHoro maska B Buge Encryption Init OK ot ueneBoro yctponcTsa,
ocyllecTBnAeTcA npouecc nogknto4veHmsa. Ha ycnewHoe nogkatyeHue yKasbiBaeT CMeHa

3arosioBKa KOMaH40M CTPOKM Ha client>:

fsk>

UID:
4F46901F31634951
gﬁnding echo. ..

Trying to set short address

Short address set 0K
Trying to 1init encryption
Encryption Init OK

client>

TanmayT mexay onepaumamMmuy He MOXKeT npesbiwaTtb 6onblwe 15 cekyHa. B
cny4yae rnpesbllLeHNA KOHeYHoe YCTPOMCTBO 3aBepLUNT CeaHC CBA3MU,

noTpebyeTca nepenogkayeHme K yCTponcTBy

Nocne ycnewHoro noakntoyeHna USB-agantep nepexogut B pexum client. B gaHHOMm

perkmme yCTpPoOMCTBO nmeeT oTgenoHoe meHto help:

help - this

get (param)

set (param)
antenna
power
uid -
eeprom
arch |
cnt |
activation .
freqplan | i nas a fregq plan
timezone (
systime |

Fri

(e)
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5.4. [eakTuBauua pagnomogema

ﬂpOBepKa COCTOAHMA aKTBaUMKM OoCyLLecTBAAeTCA KoMaH4,0Mm get activation.

i

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 id
eeprom {addr) [count rd1/(HEX wr) - r/w eeprom
arch {type 0/1) {recH) - get archive
cnt (#) (val set) - get/set counter value
activation {act/deact) - device activation
fregplan {eu/kz/ru/by/ua/kg or idx) - LoRa freq plan
timezone (hh:mm) - timezone UTC offset
systime { dd/mm/vy hh:mm:ss ) - system time
sxreg - Print SH1276 register values
exit - return to discover mode
#dn - start client FW update (KMODEH)
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 g
ervice beacons.

client> get activation

[eakTnBauua ycTponcTBa ocylecTenaeTca KomaHaon set activation deact:

SI=

File Edit Setup Control Window Help
E6DDESFSABD4863
D49D62166CEI409
T129E885D6FF66358
8CEBCCFB474CF135
2F1F2895FB66603F
8C952FB812E37F0A
B32BA93538ACIBI
CIAF42258E6EATB2
3J037E4SCC6CATDES
A94CDFEEEA2AFF63

Trying to set short address
Short address set 0K

Trying to init encryption
Encryption Init OK

client> set activation deact

client>

(e)
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Mocne geakTMBaumMm pagmMomogem HeobxoaMmo nepesarpysntb KomaHgomn 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>

Nocne ycnewHon oTnpaBkmM KomaHabl reboot pagnomogem nepenget B pexkmum «Cknag».

[anee HeOH6X0AMMO 3aKPbITb KaHan CBA3M KOMaHAoM exit.

5.5. 06HoBneHMe NporpaMmMHOro obecne4yeHuna

MamaTb yCcTponcTBa pasgeneHa Ha ABe YacTK, 0gHa BpemeHHana, BTopaa ocHoBHasa. lNpouecc
06HOBNEHMA COCTOUT U3 ABYX YacTel - 3anncb BO BPeMeHHYH Y4aCTb M NepeHoC B OCHOBHYHO.
Tekyuwyto Bepcuto M0 morxKHO nonyunTb KomaHgoi fwcheck:

MCOMS3 - Tera Term VT
File Edit Setup Control Window Help

client> fwcheck
client> Retrving...

Temp ver: CRC check failed

Main ver: 0.0.0.0

(e)

. TOO «0 C B 2023
O@Z OrionM2M «0OpuoH Cuctema» | Bce npasa 3awmiieHsbt |

© Bepcua gokymeHTa: 13




ORIONMETER | | PykoBOACTBO Mo 3KCnayaTaumm

29
Temp ver - cogepunt Bepcuio 10 BoO BpemeHHOM 4acTn NamaTu.

Main ver - cogepuT Bepcumio 10 B 0OCHOBHOM YacTu NamaTw.

[na obHOBneHMAa nporpammHoro obecne4yeHumsa paguomogema Heobxogaumo HabpaTb
KomaHay xdn:

client> fwcheck

CRC check failed
0.0.0.0

client> xdn

client> CCCCC[]

HeobxoanMo NOMHUTL, YTO TaliMayT CeaHca CBA3M TepMKUHaAbHOM NMPorpamMmbl He MoOXKeT

npeBbiwaTe 60nee 15 cekyHa. 3a 370 BpemA HeobxoaMMO BbIGpaTb M OTAPaBUTbL dann
o6HOBNEHMSA.

Bo wu36erkaHne OWMBOK TepmuHanbHOW nporpamMmbl ¢anabl 06HOBAEHMA cneayeTt

MMeHOBAaTb TO/IbKO IATUHCKNMU CMMBO/1aMK, Hanpumep:

4| Tera Terrm: XMODEM Send x
Nanka: source «| @ F
ran Jata n3mMeHeHKA Ti
| BootloaderUpdate_OrionLighting_v02c.oef 10.01.201912:07 o
| lighting_hw(2_cz_4boot.oef 10.01.2019 1212 o
< >
Hran charina: | CTHpEITE
Tun cainos: | All(".%) w Omena
Cnpaeka
Option
RIS

()
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[na otnpaBku ¢panna Bo BKAagKax Bbiompaem File > Transfer > XMODEM > Send, 3atem B

danoBom meHeaKepe Bblbrpaem daiin o6HoBneHUA C pacwmpeHmem *.oef:

File Edit Setup Control Window Help

MNew connection... Alt+N
Duplicate session Alt+D

Cygwin connection Alt+G

Log..

Comment to Log...

View Log

Show Log dialog...

Send file...

Transfer ¥ Kermit >

S5H SCP... XMODEM ¥ Receive...
Change directory... YMODEM > Send...
Replay Log... ZMODEM >

TTY Record s ’

TTY Replay Cuick-VAN

Print... Alt+P

Disconnect Alt+]

Exit Alt+0)

Exit All

Mocne Bbibopa dalina obHoBNAEHMA M NMoaTBepXHaeHUa Bbibopa HEO6X0AMMO A0XKAATbCA

oTnpaBku ¢painna c obHoBAEHMEeM:

NT

| File Edit Setup Control Window Help

client> fwcheck

CRC check failed

Tera Term: XMODEM Send

Filename: [BootloaderUpdate_Ori|
Protocol: XMODEM [CRC]
Packet#: N
Bytes transferred: 3968
Elapsed time: 0:07 [530Bytes/s]

10.5%

Cancel

(e)
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Mo 3aBepweHWO 06HOBAEHMA AOMKHO MNOABUTLCA noaTeepxaeHne OK, uTo

cBuagertenbCcTeyeT 06 ycrewHom 3asepLlieHnn 06HOBMEHMA pagnomogema:

client> xdn

client> CC

OK, flushing buffers. ..
0K

Nocne o6HoBMEHUA pekomeHayeTCcA npoBepumTb BepCcHUo nporpamMmmHoOro obecnevyeHusn

komaHaov fwcheck:

client> fwcheck
client> Retrving. ..

Temp ver: 0.0.0.0
Main ver: 0.1.0.7
1] 4

[anee HeobXxoANMMO Nepe3arpy3nTb YCTPOMCTBO KOMaHA0M reboot, 1 3aKpbITb KaHan cBA3U

KomaHaom exit:

client> reboot

client> Retrving...
Retrving. ..
Retrving. ..
Retrving. ..
Retrving. ..
Sorry, no response

client> exit

MporpammHoe obecrneyeHne pagrMomogema ycrnewHo 06HOB/eHo.

()
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6. MNMPOTOKO/TOBMEHA PAAVNOMOAEMA

B agaHHOM pa3gene onmMcaH nMNpPoOTOKOAN obmeHa AAdHHbIMN  MeXgy pagnomogemom

ORIONMETER LA-IP v Cepsepom npunorxeHui B cetn LoRaWAN.

6.1. [lepegaya gaHHbIX Pagnomogemom Ha CepBep npunoxeHum

CprKTypa nakeTta C gaHHbIMU, NepegaBaeMblX pagnomogemMmom Ha CepBep I'IpVII'IO)KEHMﬁ,

nMveet BnA:

OMHA 1 1 1

3HAYEHNE | 0Ox78 0..255 CmoTpu HUXKe Maccus Maccus MaccuB

3HaueHuAa nonewn, nepegaBaemblie B NakeTe C gaHHbIMW NpeacTtaBaeHbl HNxKe.

6.1.1. WNHdopmauma o Bepcum NpoToKona

Mone ID cogep»nT OTBET Ha 3anpoc ngeHTudMKaTopa Bepc1Mm NpoToKoNa.

6.1.2. NHdpopmauma o Homepe onepaumm obmeHa

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

6.1.3. MHdopmauma o cocToaHnm pagnomogema

MNMone FLAGS, B KOTOpoM NepegatoTca 6uTbl GaroB COCTOAHMA YCTPOMCTBA NpeacTaBneHbl HUXKe:

bit 0 HU3KWW 3apAag 31emMeHTa NUTaHuA
bit1 HU3KadA TemnepaTypa

bit 2 BbICOKaA TemnepaTtypa

bit 3 TpUrrepHoe CocToaHMe gaTtumka Xonna
bit 4 peseps

bit 5 3anpoc Ha 06HOBAEHMe BpeMeHHU
bit 6 peseps

bit7 peseps

(o)
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6.1.4. PAYLOAD ot pagnmomogema

Mone PAYLOAD >5To maccmB C gaHHbiMUK, NepegaBaemble oT Pagnomogema Ha Cepsep, nonsa
KOTOpPOro rnepegarnTca nocsnegosaTensHo B nakete, Hanpumep: PAYLOAD [0], PAYLOAD [1], ...
PAYLOAD [n]. CtpykTypa Kaxkgoro PAYLOAD nmeet Bua:

GOPMAT AAHHbIE
ONHA 1
3HAYEHNE CmoTpu HMXKe Maccue

6.1.4.1. ®@opmaT gaHHbIX MaccuBea oT pagnomogema

3HauveHua nona POPMAT cogepr<aT cnegytoline gaHHble:

0x00 perynapHbIi nakeTt gaHHbix (regular data)

0x01 peseps

0x02 apxMBHbIN NakeT gaHHbIX (archive data), geHb, CNT 0O

0x03 peseps

0x04 apxmBHbIM NaKkeT aaHHbIX (archive data), aeHb, CNT 1

0x05 peseps

0x06 apxmBHbIM NaKkeT aaHHbIX (archive data), aeHb, CNT 2

0x07 TpeBoXHble cobbiTuA (tamper data)

0x08 CepBUCHbIN NaKeT gaHHbIX (service data)

Ox0A COoObITNA/COCTOAHNA AUCKPETHbIX BXO4,0B

0x1 nosy4yaemble gaHHble OT 31eKTpocyéTumKkos (received data from EM)

0x12 [JaTuuKK, pacxogomeTpbl, MAaHOMETPbl, TE@pMOMEeTPbI

0x13 nosfyyaemble gaHHble oT Tennocuétumkos (received data from HM)

Ox14 nosyyaemble paclumpeHHble gaHHble oT TennocyéTumkos (received extended
data from HM)

0x15 CO6bITUA CHEeTUMKOB

0x16 AaHHble TapndUuKaumm

0x20 AaHHble ¢ Modbus yctpoicts (MODBUS)

OxFF peseps

(o)
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®opmaT gaHHbIX yKa3sbiBaeTca B 1 6anTe Payload. MNocneaytowme 6anTol yxKe cogepsaT
nHbopmaumto cornacHo tTuny Payload: regular data, archive data, tamper data, service data

received data from EM, ..., received data from HM, received extended data from HM, MODBUS.

6.1.4.1.1. Regular data (perynapHbiii NakeT gaHHbIX)

B Regular Data nepegatoTca nakeTbl gaHHbIX CO 3HA4YEHUAMM CHETHbIX BX040B. IHTepBan

BpemMeHu nepegaym 3TMX NakeToB MOXKHO M3MeHATb 0T 10 ceKkyHA 40 24 yacos.

FLAGS MeTKa BpemeHu CueTumk 1 CueTumk 2 CyeTumk 3
OJIMHA 1 4 Ovam3nan 4 Ounam3nan 4 Ovam3nan 4
3aBucuT oT dnara:|3asmcnT oT dnara:|3aBncuT ot dnara:
CmoTpum Mertka + HeT 3HaueHui — 0 | HeT 3HayeHu — 0 | HeT 3HaueHum — 0
3HAYEHNE HUsKe 946684800 = . . .
UNIX-Bpema int24 -3 int24 - 3 int24 - 3

int32 -4 int32 -4 int32 -4

Flags noKasblBalOT KakMe KaHanbl 3a4eMCTBOBaHbI U CKOMbKO BUT ncnonb3lyeTtca 24 nam 32:

FLAGS

bit 0 Kanan T ncnonb3yetcAa
bit1 KaHnan 2 ncnonb3yertca

bit 2 KaHnan 3 ncnonb3yertca

bit 3 Kanan 1, 32 6uta (24, ecnn 0)
bit 4 Kanan 2, 32 6uTa (24, ecnn 0)
bit 5 KaHnan 3, 32 6uta (24, ecan 0)
bit 6 peseps

bit 7 peseps

(o)
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6.1.4.1.2.  Archive data (apxvBHbI1 NaKeT AaHHbIX)

B Archive data gaHHble 3anucbiBatoTCA B 3HeproHesasmcmyro namate EPROM karxkabin yac

M HaKanAMBaKTCA B Hel B TeyeHne 24-x 4acoB. ApXMBHbIN NaKeT AaHHbIX MMeeT BUA;:

MeTka lNoka3zaHuna Ha Ha4ano ELAGS OnddepeHumnanbHble
BpemeHu MHTepBana AaHHble
OJIMHA 4 4 2 nepemeHHas
3HAYEHUNE uint32 int32 CMOTPU HUXKe 6MTOBbIN MaccuB

Flags apXxMBHOro nakeTa AaHHbIX COAEPXKMUT ABa bUTa AaHHbIX:

but O603Ha4eHune OnucaHue
0
! Konunyectso 6uT ans
2 N anddepeHumanbHbix 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 3anuceii (go 64)
12
13
14 RESOL NHgmBuayansHoe 6UToBOE paspeLleHne
15 ALL_DIFF_ZERO CyeTuunkK He meHAanca, sce DIFF=0.
B 3Ttom cnyyae 6n0k DIFF_DATA oTcyTcTBYeT

(o)
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B none AnddepeHumanbHble gaHHble NepemMeHHON A4WHbI B BUAe 6MTOBOro maccmea, B
KOTOPOM MCNOAb3yeTcA anroputm KogmpoBaHmA nosTopoB — RLE. B Hawem cnyyae Hynen. B
AAHHOM NMaKeTe BO3MOXKHbl YeTblpe BapuaHTa 06/10KOB AaHHbIX:

1. Bbnaok ¢ nHamMBMAyanbLHO 3a4aHHOW PA3MEpPHOCTbH CAVXKUT A8 BHECeHUA M3MeHeHUn B

HaCTPOMKKN YCTPOMNCTBA:

BAok c uHanBmnayanbHoO 3a4aHHON pasmepHocTbio (ecamn ycTaHosneH 6uT RESOL Bo dnarax) ‘

OauH 610K

but O603HayveHne OnucaHue

. | ecnn O=Kak B npeabl em 6n10ke (ecnu
®nar nepemeHHoM PEABIAYLL (

bit 0 3T0o nepsbin 610K, To N) ecnn 1=3agaHo B
ANVHEI i cneayoLmx 5)1/1 buTax g 5 5 5
Ay ol 8 S
- - —J
o o o
KonnuyectBo 6UT Ha w | w w
; TR w | w w
bit1...5 | auddepeHumansHbie npucytcTeyeT, ecan bit0 =1 5| B 5

AaHHble

3aeck cneayeT NMbo 610K MOBTOPEHUA Hynen, NMb0o 610K
pasHuubl (NpeacTaBneHbl HUXKe)

2. bBbnok noBTOpeHua Hynen, KOTOPbIN CAVHKNT A8 YMeHbLIeHUsA (C)-KaTVIFI) 06bemMoB gaHHbIX:

YctaHoBneH 6uT RLE Bo dnarax

but O6o03HaueHne OnucaHue

bit O RLE Bcergal

KO/1-BO NOBTOPOB 3anucen co 3HavyeHmamm diff = 0

bits1...5 repeat value ([0..31]+1)

MNocne 6n10Ka noBTOpeHNA Hynen pnar nepemeHHon gnnHbl HE fob6aBnaeTca, a Mcnonb3yeTca
3HauyeHune, KoTopoe 6bi10 nepeg 610KoM NepemeHHoM AnmHbl (bnar nepemeHHoM 4ANHBbI).

3. Bnok pa3Huubl ecau yctaHosneH 6ut RLE Bo dnarax:

YcTaHoBneH 61T RLE Bo dpnarax

but O603HayveHne OnuvcaHue

bit O RLE Bcerga 0

pa3sHuMLAa OTHOCUTEe bHO NpeablayLero 3Ha4yeHuna
4Mcno 3HakoBoe, ecnn yctaHoBneH dnar SIGNED;
Heobxoanmo yMHOK1Tb Ha 10, ecam ycTaHoBeH
@®nar DIV10

N bits diff value

(e)
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4. BnoK pa3HuLubl ecau He ycTtaHoBaeH 6ut RLE Bo daarax:

HE yctaHoBneH 6ut RLE Bo pnarax ‘

but O603HayveHne OnucaHue

pa3H1LIA OTHOCUTE/IbHO NpeablgyLlero 3Ha4yeHus;
4YKMCno 3HaKoBoe, ecnm yctaHosneH dnar SIGNED;
HeobxoaAnMMO YMHOXUTb Ha 10, ecnn ycTaHoBAeH
®nar DIV10

N bits diff value

6.1.4.1.2.1.  Tpumepbl apx1BHbIX NakeTos gaHHbIX (Archive data)

1) HOpumep 1:

MNMpumep naketa Archive data ‘

78013002E0CB96261200000045172B1D0001D11498264C0000

78 ID

01 SEQ

30 FLAGS -

02 Payload header - archive, day, CNTO

EOCB9626 MeTKa
BpemMeHu

12000000 | pokazamua Ha Hauano umHtepsana -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 00101011
Bit 15 <-Bit0
000 111010 0 10101 1

(o)
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empty

. diff value RLE repeat value RLE
bits

58 False | 21+1=22 True

REC_NUM 23 (hour 1) (22- REC_NUM 1 (hour1): 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): initvalue (18) + 0 =18
REC_NUM 6 (hour 6): initvalue (18) + 0 =18
REC_NUM 7 (hour 7): initvalue (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 in use

D1149826 Timestamp

4C0000 Value - 76

2) [Mpumep 2:

Mpumep naketa Archive data ‘

7865300230E51700EESF000046176C1E3414228881831C51222120€E1E1C2804303

78 ID

65 SEQ

30 FLAGS -

02 Payload header - archive, day, CNTO

30E51700 | MeTKa BpemeHMU

EESFO00

0 MokasaHuA Ha Hauano nHTepsana - 24558 (hour 0)

(o)
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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 | 171100001 | 11700001 | 00100000 | 00100001
22 51 1C 83 81 88 22 14
00100010 | 01010001 | 00011100 10000011 | 10000001 | 10001000 | 00100010 | 00010100
34 1€ 6C
00110100 | 00011110 | 01101100
<-Bit0
0001M 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 =
120€E1E1C 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

(o) Y O,
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REC_NUM 6 (hour 6): prev value (24680) +68 =

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

24748 24680

00001 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 (hour 10): 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 = | REC_NUM 17 (hour 17): prev value (24855) +1 =

24865

24856
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00101M 0 0001MM 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 | REC_NUM 23 (hour 23): prev value (24937)
all 23 records +26 = 24963

3) Mpumep 3:

Mpumep naketa Archive data ‘

782230026035AD264C000000C517

78 ID

22 SEQ

30 FLAGS -

02 Payload header - archive, day, CNTO

6035AD26 | MeTka
BpemeHu

4C000000 | MokasaHuA Ha Hauano nHTepeana - 76(hour 0)

(o)
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Cc517 16-bit flags as little endian - 0b00010111110001010b00

0 0 010111 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 | 001710010 | 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 (hour 1): initvalue (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): initvalue (49) + 0 =49
REC_NUM 4 (hour 4): initvalue (49) + 0 =49
REC_NUM 5 (hour 5): init value (49) + 0 = 49
REC_NUM 6 (hour 6): initvalue (49) + 0 = 49
REC_NUM 7 (hour 7): initvalue (49) + 0 =49
REC_NUM 8 (hour 8): initvalue (49) +0=49
REC_NUM 9 (hour 9): initvalue (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 (TpeBoHble cobbITHA)

B aTom nakerte nepeagaeTcAa MHCI)OpMaLI,MFI O npousowegunx COObLITUAX, @ TaKKe TekyLulee

coCcTtoAaHMe yCTpOVICTBa:

MeTtka CobbiTne TS_DELTA Co6bbitTe TS_DELTA CobbiTue

EV_COUNT/STATE T 0] 1] (] [x] [x]

OMHA 1 4 1 2 1 2 1

KON-BO COGbITUM B| Havano |cmoTpu [TIMESTAMP| cmoTtpu [TIMESTAM| cmoTpu

naxkete/Tekyuwee |ot4yeTHoro| Huxke |+TS_DELTA,| Huxke [P+TS_DELT| Hurke
COCTOAHME, CM. nepuoga max 18 A, max18
TabAuLy HUXKe hours hours

3HAYEHUE

B none EV_COUNT/STATE coagepuntca nHdopmauma 0 KonmyecTse cobbITUN U TeKyLliee

cocTofHue:
bit [0 ... 5] EV_COUNT, 1...63
bit 6 Peseps
bit 7 Peseps

B none Cobbitue [x] nepegatotca 6GUTbI COCTOAHUIA:

CobbiTue [X] OnuncaHue
bit 0 BO3encTBue Ha gaTtuuk Xonna (aKTUBHbIN)
bit1...3 Peseps
bit 4 BO34eNCTBMe Ha AaTuuMK Xonna npexkpalieHo (He akTUBHbIN)
bit5...7 Peseps
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6.1.4.1.4.  Service data (cepBuUCHbIN NakeT gaHHbIX)

CepBWCHbIN MaKeT AaHHbIX OTNPAaBAAETCA NPU BKAKYEHMM, Nepe3arpy3Ke paguomMogema nam

no 3anpocy. CTpyKTypa CepBMCHOro naketa npeacTasnieHa HUXKe:

Tun gaHHbIX [JaHHble
OVHA 1
3HAYEHNE CMOTPU HUMXKe mMaccumBs

Tun gaHHbIX No banTam:

Z OnuvcaHne nonsa
NHdbopmauma o Bepcnun 1 NnpuymMHe nepesarpyskn yCTPOMCTBA COA4LPHKUTCA B

0x00 payload FW_VER, KoTopbiin oOTnpaBnaeTca nNpu BKAKYEHUWU uAn npu
nepesarpy3ke pagmomogema

001 JHepreTnyeckaa MHGopmaLmMA 0 COCTOAHUN 31emMeHTa NUTaHUA, 0 BpeMeHMU
paboThl B pexkmnme nepegaun n gp. OTnpaeBnaeTca no 3anpocy

0x02 CFG RESULT oTtnpaBnaeTca Kak 0TBeT Ha BXOAALMM NaKeT C KoHburypaumemn

0x03 CFG_ID oTnpaBnaeTca Kak OTBeT Ha BXOAALWMN NaKeT C KoHdUrypauunen, a
KoHduUrypauma umeeT ngeHtudunrkaTtop (Bepcumio)

Ox04 CUR FW oTtnpasnAaeTtca Kak oTeeT (cocToaHMe 1 3anpoc cegyrowero 6,10Ka)
Ha BXxoaAwum naket obHoBneHna FW_VER

0x05 3Ha4yeHVe HanpaXXeHnAa baTapen 1 TemnepaTypa, OTNpPasaAeTCa No 3anpocy

0x06 RSSI_SNR_INFO wvHdopmauua 06 ypoBHE MPUHMMAemMoro CcurHana w
COOTHOLLEHUM CUrHan/LWym ana nocaegHero NpUHATONo nakeTa

0x07 Serial driver event (co6biTue oT apaiBepa nocsen0BaTesIbHOro NopTa)

0x08 Pe3eps

0x09 Peseps

Ox0A Peseps

(o) Y O,
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O A O,

TOO «OpwuoH Cnuctemar | Bce npasa 3awmueHs | 2023

Bepcua gokymeHTa: 13




ORIONMETER | MOAE/b LA-IP-RSP 1 LA-IP-RSP/AC | PyKoBOACTBO MO 3KCMAyaTauum
45

3HauyeHua Noner gaHHbIX U UX COCTaB:

1) Crpyktypa naketa FW_VER:

BanTbl

GIT SHA1 (nepsble 4

N FW VER RESET SOURCE ADDR (24 bit)
6anTa)
7 - low power . 0-general /1-
bit 23
5 - I-watchdog
4 - By software
3-POR
bit0...22 Address
2 - Reset Pin
1- Options Clrd
0 - Firewall
GIT SHAT - BHyTpeHHUM ngeHTudmnkatop sepcum N0
FW VER - ny6anuyHbin ngeHtndmnkaTop sepcum M0
RESET SOURCE - ncTtouHmMK nepesarpy3sku
ADDR - otnagouHaa nHbopmauma
2) dHepreTtuyeckaa nHdbopmaums:
olLe o 0 = o
0x00
0x01
0x02 40 bit unsigned int M3pacxogoBaHHbIM 3apag, B MKKn
0x03
0Ox04
0x05
0x06 24 bit unsigned int Kon-Bo nepegaHHbIX NaKkeToB
0x07
0x08
0x09 .
Uint32 Bpemsa paboTbl nepegaTyumKa, Mc
Ox0A
0x0B
0x0C Lint16 HanpsaeHune Ha 6baTapee Bo BpemA nocnegHenm
0x0D nepeaaun (nog Harpyskoi), mB
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3) Crpykrtypa naketa CFG RESULT:

ONHA 2
3HAYEHNE CMOTPU HUMXKe

B none [daHHble, naketa CFG RESULT, nepegatotca 6uThl 16-TM ¢dnaroB, 3Ha4YeHUA KOTOPbIX

YKa3blBAakOT HA pe3yanbTaT BbIMNO/IHEHHOM onepauunwu:

bit 0 pe3ynbTaT, KoHdurypauma
bit1 pe3ynbTaT, KoHburypauma 2
bit 2 pe3ynbTaT, KoHburypauma 3
bit 3 pe3ynbTaT, KoHdUrypauma 4
bit 4 pe3ynbTaT, KoHPuUrypaumusa 5
bit 5 pe3ynbTaT, KoHOUrypauma 6
bit 6 pe3ynbTaT, KoHdurypauma 7
bit7 pe3ynbTaT, KoHbUrypauma 8
bit 8 pe3ynbTaT, KoHPUrypauma 9
bit 9 pe3ynbTaT, KoHUrypauma 10
bit10 pe3ynbTaT, KoHdurypaumsa 11
bit 1 pe3ynbTaT, KoHdurypauma 12
bit12 pe3ynbTaT, KoHOUrypauma 13
bit13 pe3ynbTaT, KoHPurypauua 14
bit 14 pe3ynbTaT, KoHOUrypauma 15
bit15 pe3ynbTaT, KoHbUrypauma 16

Mpumep. Ecnv nepegasanoch Ase KOHOUrypauum (3agaTh napameTpbl CHETHOro BXOAA, 3a4aTh MHTepBan
6uKoHa), TO ABa Mnagwux 6uTta 6yayT COOTBETCTBOBATbH pe3ynbTaTaM 3TUX ornepauuii, a
nocnegoBaTeNbHOCTb COOTBETCTBOBATb TOM, B KOTOPOM KOHUrypaumu nepegaBanucb. TakxKe
HeobXxoANMMO 06paTUTb BHMMAHME Ha TO, YTO Ha KOPPEKLIMIO BpeMeHM YCTPOMCTBO HUKOr4a He oTee4vaeT
M 3TOT NaKkeT Hago nponycKatb. Ho, ecnn Kpome KoppeKumn BpemeHn B NnakeTe 3agaHuMAa CUCTeMHbIX

napameTpoB 6blAn K apyrme nona, To Takon nakeTt nponycKkaTb He Hago.

(o)
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4) CTpyKTypa OTBETHOro nakeTa Ha oTnpasneHHyro Cepsepom KoHburypaumio CFG_ID:

BLOCKID CFG_ID
ONNHA 1 1
0x02

(DI CFG - coaeps<1T OTBET Ha OTrNpaB/eHHble
CepBepom gaHHble 0 KOHbUrypauum
AVCKPETHbIX/CYEeTHbIX BXOA0B)

3HAYEHUNE uint8

4.1) NMone CEG_ID coaepsKnT TeKyLniM Homep KoHbUrypaumm (ToT e naeHTUdUKaTop, YTo 6bin

otnpasneH Cepsepom). Hymepauma HaunHaetca ¢ «0».

5) Crpyktypa naketa RSSI_SNR_INFO:

RSSI SNR
OIMHA 1
3HAYEHUNE int16_t int 8_t

5.1) B none RSSI nepeaatoTca 3HaYeHNA YPOBHA NPUHMMAEMOoro curHana.

5.2) B none SNR nepegatoTca 3HaveHma oTHoweHna CUMTHAJ/LLIYM, 3anpawmvsaemsblie ¢ Cepsepa.

6) CobbiTMA OT gpaliBepa nocsegosBaTenbHOro NnopTa nepeaatoTca B Serial driver event:

TIME STAMP DRVID+DSVID CODE SUBCODE
O/TMHA 4 2 1 1
3HAYEHUE unit32 unit16 unit8 unit8

6.1) TIME STAMP - meTka BpemeHMU.
6.2) 3HaueHune DRVID+DSVID moKeT cogepsKaTs:

but OnucaHune
[0...17] DRV_ID (0 ... 4095)
[12..13] DEV_ID(0..3)
[14...15] Peseps

6.3) 3HadeHua nona CODE:

3HauyeHune OnucaHue
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0x00 HeT ownbku
0x01 TanmayTt
0x02 Owwnbka CRC/BCC
0x03 Peseps
0x04 OnpawwuvBaemoe yCTPOMCTBO 3aHATO
0x05 C6o onpawmBaemMoro ycTpomncTea
0x06 NACK (oTpuuaTtenbHoe nogTeepraeHue)
0x07 OwmnbKa KoHpUrypaumm
0x08 Apyrvie olwmnbKM NnpoToKona
0x09 OwunbkKa apansepa (npoTokona)
Ox0A Owmnbka Modbus (Modbus exception)
Ox0E AnnapaTHas owmnbKa
OxO0F Parity (owmn6Ka NpoBepKM YeTHOCTH)
OxFF HenssecTHas ownbKa

6.4) SUBCODE - 3aBucKT OT gpaisepa.

(o)
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6.1.4.1.5. CobbITMA/COCTOAHMA AUCKPETHbIX BXOA40B

I,Ll,aHHbIe 0 COBbITUAX N COCTOAHUAX ONCKPEeTHbIX BXO40B nepeaakdTCA B NakeTe AaHHbIX:

@YENERE  Ox00 0x01|0x02|0x03|0x04 0x05 0x06 0x07 0x40 Ox41
I unit8 unit32 LE unit8 unit16 LE unit16 LE
Kon-Bo
COObLITUM B 3HaueHue + Cob6biTne 2 + gudo. | *** |CobbiTne 31+ gndd.
) Co6biTne 1 . .

oI« nakeTe / (946684800 UNIX time ( ) time stamp time stamp
Teryuiee stamp CM. HIKe (cm. Huke) (cm. HURe)
cocToAHue

1) [daHHble 0 KonyecTse CobbITUI B NaKeTe U TeKyLLieM COCTOAHUN BXO40B:

but OnucaHune
Bxog 1
CocToAHMe BXO40B HA MOMEHT OTNPaBKM CO0BLLIeHUA:
0 Bxoga 2 1= Bx04 3aMKHyYT
Bxog 3 2 = Pa30MKHYT
Konunuectso cobbituin (0 ... 31).

3.7 Ecnu KonnyecTBo = 0, To COBLITUI HET 1 NepeaaeTca TONbKO 3TOT
3aron0B0oYHbIN 6anT (UNit8), MeTKa BpemeHu TaK»Ke OTCyTCTByeT

2) [OaHHble, cogeprkawmeca B nose CobbiTue 1:

OnucaHune cobbiTUA

o
=
=

BX0oA4 1 3aMKHyT

BX0A 2 3aMKHYT

BX0A4 3 3aMKHYT

BX04 1 pa3aoMKHyT

BX0A 2 Pa30MKHYT

BX0A4 3 PAa30MKHYT

Peseps

N jojlu| Pl W|IN|=|O

Peseps

3) Cneaytouwee CobbiTre 2 1 nocneayrowme (Bcero 31 cobbiTre) cogep<at audpdepeHumanbHblie

MeTKU BpemMmeHW:

but OnucaHune gnddepeHumansHoOro cobbiTuA
0 BX04 1 3aMKHyT
1 BX0A 2 3aMKHYT

(o)
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BX0A4 3 3aMKHYT

BX0g4 1 pa3oMKHyT

BX0A 2 PAa30MKHYT

v |~ W N

BX0A 3 Pa30MKHYT

AnddepeHunanbHaa BpemeHHan meTka (OTHOCUTesIbHO OCHOBHOM
6...15 BPeMeHHOM MeTKMW):

+0...+1023 cek.

6.1.4.1.6. Received data from EM (gaHHble C 3/1eKTPOCUYeTHMKOB)

B nmakeTe gaHHbIX, nony4aembixX OT 3neKTpoc4éTymkoB, Received data from EM cogep»utca
MHdopMaLMA O CHMMAeMbIX CYHETYMKOM NapameTpax 3neKTpuyeckonm ceTtu. Payload naketa

AAHHbIX:

(@Y EINERE 0x00{ 0x01{0x02|0x03| 0x04 0x05 0x06

3HauveHun
i 3HauveHuA . napameTpa
. apameTp napameTpa | MapameTp
R(0VA[= TIMESTAMP (unit32) | FLAGS
( ) HDR1 | PARAM VALUE HDRN | PARAM VALUE
(nepemenHan
(nepemenHan ganHa)
AANHA)

1) Mone TIMESTAMP nmeet Bua: value + 946684800 = UNIX time stamp

2) [anHble nons FLAGS:

but OnucaHue

0...1 Homep yctpoicTea Ha wuHe (0 ... 3)

2...6 |Kon-Bo napametpos + 1(T. e. 3HaueHune 0 = 1 napameTp, 3HayeHune 31 = 32 napameTpa)

7 Peseps

3) Nona gaHHbIX C TUNaMu cHUMaembix napameTtpos HDR [1... NJ:

OuckpeT- max

Eg. uam.
HOCTb  3HaueHue

3HayeHue OnucaHue Tun

(o)
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0 MouwHocTb int16 10 327670 Bt/Bap/BA
1 BuptyanbHbivi BXog | unit8 - - -
2 3HepruA int32 10 21474836470 | Bt*u /BAp* u
0 2 MapameTp 3 HanpsaxeHue unit16 0,1 6553,5 B
" "|(PARAMETERID) 4 Tok unit16 0,1 6553,5 A
5 Cos o unit8 0,01 1 -
6 YacTtoTa unit16 0,01 655,35 My
7 Pezeps
0 AKTUBaAUMA
1 MonHan
3...4/ XapakTtep
2 PeakTmnBHasn
3 Pezeps
0 OgHodazHbin/Cymma Bes Tapuda
(VI/'IVI He NpUMeHNMO K NOHATUIO (C MMa 1o BCem Ta VId)al\ll)
«Pasza») y P
1 A Tapud 1
2 B Tapud 2
3 C Tapud 3
5...7| ®asza/Tapud
ABC
4 (8 None 3HaueHmit napameTpos Tapuo 4
nepeaaeTca MacCuBe U3 TPEX 3HAUYEHUT)
T1/2/3/4 (B value
5 Pezeps nepegaeTca MmaccmB U3
4-x 3HAYeHU)
6 Peseps
7

Ecnuv 3HaveHmA gaHHbix napamveTpa PARAMETERID nvetoT ycnoBma: nonoutesnbHoe 1amn
oTpuuaTenbHOe 3Ha4YeHue, Nx cnegyet MHTepnpeTUpoBaTh Tak:

Mapametp (PARAMETERID)

HanpasneHue Mpumep
JHeprma n MowHocTb
3HayeHune >0 Mpavoe 0x0200 =512 =512 kBT
3HaveHne <0 PesepcuBHoe OxFFOO = -256 = 2.56 kBT

3.1) NapameTp BupTyanbHbiil BXOA MMeeT creayioline 3HaueHus:

MNapameTp «BupTyanbHbIN BXOA»

(o)
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but OnucaHue CocToaHMe

0 - He ucnonb3yetcAa
0...1 CocTosaHue pene 1 - BbikntoueH
2 - BknoyeH

0 - He ncnonb3yetcAa

2..3 KpblwKa Kopnyca 1 - BbikntoueH

2 - OTKpbIT

0 - He ucnonb3yetcAa
4...5 KnemmHas KpbilwKa 1 - BoikntoueH

2 - OTKpbIT
6...7 Pezeps

4) Nona maccusa PARAM VALUE cogepy<aTt 3HavyeHunsa cHumaemblix napametpos HDR.

6.1.4.1.7. [JaTunKu, pacxogomeTpbl, MAHOMETpPbI, TEPMOMETPbI

MNakeT gaHHbIX coaepuT:

@V EIERTEI0x 00| 0x01|0x02|0x03| Ox04 0x05 0x06]| ...
3HayeHuna
napameTpa 3HaueHuA
napameTtpa
TIMESTAMP FLAGS| N@pamerp PARAM " | NapameTp
(unit32 LE) HDR1 VALUE/ HDR N PARAM VALUE/
ALARMS ALARMS
(nepemenHasn (nepemenHan gnnHa)
ANVHa)

1) Done TIMESTAMP nmeet Bua: value + 946684800 = UNIX time stamp
2) [aHHble nona FLAGS:

but Onucanune

0..1 Homep gatumka (0 ... 2)

> 4 KO/1-BO M3MepeHHbIX napameTpos + 1 (T. e. 3HaueHure 0 = 1 napameTp;
3HauyeHue 7 = 8 napameTpos )
5 NHuumanmnsauma HavanbHbIX 3Ha4YeHui (419 CMHXPOHU3aLUKM NoKasaHui

MeXaHMUYeCKMX CYETUNKOB)
6 [pucyTcTBYyeT Nnone "BbiXod 3a rpaHuubl Nnpeaenos”
7 0: B none PAR_ID yka3sbiBaeTca namepaembiv napamerp;
1: B none PAR_ID yKa3sbiBaeTca HOMmep KaHana.
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3) Nona gaHHbIX C TUNAMU CHUMaeMbix napameTpos HDR:
but MNone 3HauveHue OnucaHune
0 TemnepaTypa
1 dasneHune
2 Pacxopg
0. 2 NapameTp 3 YposeHb
(PAR_ID) 4 Peseps
5 BnarkHoCTb
6 KoHueHTpayma
7 Pezeps
0 8
3...4 |Pa3psagdHocme, buUT ! 1oL
2 24 LE
3 32 LE
0 1
1 0,1
5...6 KoadduuymeHT
2 0,01
3 0,001
. ek 0 3Ha4veHuMe unsigned
1 3Ha4veHune signed
4) Mona maccnsa PARAM VALUE cogepskat 3Ha4eHus:
CmeuieHre Pasmep (6ainT) But OnucaHue
0 LL, BbIX0A4 3a npeaen
1 L, BbIX0g 3a npeaen
2 H, BbIXo4 3a npegen
- : 3 HH, Bbixog 3a npeaen
4 LL, BO3BpaT K HOpMme
5 L, BO3BpaT K HopMme
6 H, Bo3BpaT K HOpMme
7 HH, Bo3BpaT K HOpme
0/1 1-4 uint8 / uint16 / uint24 / uint32, 3asncut ot PA3PAAHOCTU B
none gaHHoix HDR
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* - Bbixog 3a rpaHuubl npegenos. [laHHoe none NpuUCyTCTBYeT TOMbKO B TOM C/iyyae, ecnu

ycTaHoBsneH 6uT 6 Bo FLAGS.

6.1.4.1.8. Received data from HM (gaHHble c TennocyeT4mMKoB)

B nakete gaHHbix Received data from HM, nonyyaembix OT Tena0CYETUMKOB, COAEPHKUTCA

nHdopmauma o CHMMaembix NnapameTpax. Payload nakeTta gaHHbIx:

(@Y EINERE 0x00{ 0x01{0x02|0x03| 0x04 0x05 0x06

3HauveHun
i 3HauveHuA . napameTpa
. apameTp napameTpa | MapameTp
R(0VA|= TIMESTAMP (unit32) | FLAGS
( ) HDR1 | PARAM VALUE HDRN | PARAM VALUE
(nepemenHasn
(nepemenHan ganHa)
AANHA)

5) None TIMESTAMP vmeeT Bua: value + 946684800 = UNIX time stamp
6) [aHHble nons FLAGS:

but OnucaHue

0...1 Homep yctpoiictea Ha wuHe (0 ... 3)

2...6 |Kon-Bo napametpos + 1(T. e. 3HaueHune 0 = 1 napameTp, 3HayeHune 31 =32 napameTpa)

7 Pe3eps

7) Mons gaHHbIX C TMONAamMu cCHUMaeMblix napametpos HDR:

But Mone 3HaueHue OnucaHue Tun  fuckper- Ea. n3m. e
HOCTb 3HayeHue
0 JHeprua HakonaeHHan float - Kan
1 JHeprua HakonneHHaa | double - MKan
2 TemnepaTypa int16 0,01 °C
3 Pacxog maccoBbiv int16 0,001 T/4ac
4 Pacxog 06bemMHbIN int16 0,001 m3/uac
0..4 Mapametp 5 MowHocTb int16 0,001 kan/yac
(PARAMETERID)
6 O6bem unit32 0,001 m3
7 Macca unit32 0,001 T
8 NaBneHue unit32 KMa
9 Bpemsa paboThl unit32 C
10 [on. pacxogomep unit32 0,001 T uan m?
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1 @®naruv cocTosaHuA unit32 - -
12 JHeprva HakonaeHHasa 2 float - MKan
13 PasHuua macc unit32 0,001 T
14 Pa3Huua o6bema unit32 0,001 M3
15 TemnepaTypa 2 int16 0,01 °C
16 Pa3Huua TemnepaTyp int16 0,01 °C
17 Bpema paboTbi 2 unit32 C
18 Bpems paboTbl 3 unit32 d
19 Bpemsa paboTbl 4 unit32 d
20 Bpemsa paboTbl 5 unit32 C
21 ®naruv coctoAaHmA 2 unit32 - -
22 ®naruv coctoaHmA 3 unit32 - -
23 Homep 6a3bl gaHHbIX unit8 - -
24 Cxema namepeHuma unit8 - -
25 ®opmyna pacyeTa unit8 - -
26...31 Pezeps
5..7 KaHan 0..7 1...8 kaHan

8) [Mona maccnsa PARAM VALUE cogep»<aTt 3HayeHusa cHumaemMbix napametpos HDR.

6.1.4.1.9. Received extended data from HM (paclunpeHHble gaHHble C Terna0c4eTUMKoB)

B nakete pacwupeHHbix gdaHHbiX Received extended data from HM, nonydaembix oT

Ten/gI0CHETUMKOB, coaepxntcAa Mchopmau,mn O CHMMaemMbIX NapameTpax. Payload nakeTa AaHHbIX:

(@Y EINEEE 0x00|0x01{0x02|0x03| Ox04 0x05 0x06

3HauveHunA
. 3HadeHuA o napameTpa
. apameTp napameTpa apameTp
JlOJi[E8 TIMESTAMP (unit32) | FLAGS

( ) HDR1 | PARAM VALUE HDRN | PARAM VALUE

(nepemenHasn

(nepemenHan ganHa)
AANHA)

1) DNone TIMESTAMP nmeet Bua: value + 946684800 = UNIX time stamp

2) PacumpenHble gaHHble nona FLAGS:

but OnucaHue

0..1 Homep yctpoicTea Ha wuHe (0 ... 3)

Kon-Bo napameTtpos + 1

(1. e. 3HayeHne 0 = 1 napameTp, 3HayeHue 31 = 32 napameTpa)
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Twun gaHHbIX

7 0 NHTerpanbHbI NAn TeKyLLUI

1 3anpoc nHTerpanbHbIX 3HAYEHUN apxXMBa CHeTUYMKa

3anpoc apxuBa cHeTYMKa 3a BbICTAB/EHHbI Nepros apX1MBnMpoBaHma

w [N

lNeproa apxmBmpoBaHuAa

15 MUH

30 MmuH

Yacosou

CyTou4HbIN

1 HegenbHbIn

MecauHbi

KBapTanbHbIn

~N|/ojun| P, |WIN|I—-|O

fogoBON
12...15 Peseps

3) MNonAa aaHHbIX C TMODAaMu CHUMaeMbix napameTpos HDR:

max
But Mone 3HauyeHune OnuncaHue Tun 'D'l:f;a?_ Ea. u3m. 3HayeH
me
0 JHeprua HakonaeHHas float - Mkan
1 JHeprma HakonaeHHasn double - Mkan
2 TemnepaTypa int16 0,01 °C
3 Pacxopg maccoBbiv int16 0,001 T/4ac
4 Pacxog 06bemHbIN int16 0,001 m3/uac
5 MowHoCcTb int16 0,001 [Kan/yac
6 O6bem unit32 0,001 M3
0.4 MNapameTp 7 Macca unit32 0,001 T
" |(PARAMETERID) 8 [JasneHue unit32 KMa
9 Bpemsa paboThl unit32 C
10 [on. pacxogomep unit32 0,001 T uan m3
M @naruv cocTonaHuA unit32 - -
12 JHeprua HakonneHHana 2 float - Mkan
13 PasHumua macc unit32 0,001 T
14 PasHuvua o6bema unit32 0,001 m3
15 TemnepaTypa 2 int16 0,01 °C
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16 PasHuua TemnepaTtyp int16 0,01 °C
17 Bpemsa paboTbl 2 unit32 c
18 Bpemsa paboTbl 3 unit32 C
19 Bpemsa paboTbl 4 unit32 d
20 Bpems paboTtbl 5 unit32 d
21 @®naruv coctoAaHuA 2 unit32 - -
22 @®narv coctoaHumA 3 unit32 - -
23 Homep 6a3bl gaHHbIX unit8 - -
24 Cxema namepeHms unit8 - -
25 ®opmyna pacueTta unit8 - -
26

Pezeps

31

5..7 KaHan 0..7 1...8 kaHan

4) Mona maccrsa PARAM VALUE cogep»kaT 3HaueHns cH1umaembix napametpos HDR.

(o) Y O,
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6.1.4.1.10.

CobbITMA CUBTUMKOB

MakeT CobBbITMA CUYETUMKOB COAEPHUT MHPOPMALMIO O CAYUMBLUMXCA COBLITUAX CUETUMKA,

Hanpumep cobbITHe BCKPbITMA KOopnyca CYHETUYMKA UAN O MAarHUTHOM BO34eNCTBMUM HA CUYETUMK.

Payload nakeTa gaHHbIX:

@VENEEE Ox00 0x01 0x02 |0Ox03...0x06
PAYLOAD EVENT | TIMESTAMP EVENT | TIMESTAMP
FLAGS EVENTID FLAGS | Co6biTne1l DATA EVENTID FLAGS | Co6biTue 2 DATA
3HaueHue + 3HaueHue +
CobbiTne|946684800 = Ecau CobbiTne|946684800 =| Ecaun
OnuncaHue CobbiTue 1 CobbiTune 2
1 UNIX yKa3aHo 2 UNIX yKasaHo
timestamp timestamp
CMOTPW | CMOTPWU | cMOTpU cMoTpU CMOTpWU | CMOTpU cmMoTpU
Huxke (1) | Hke (2) | Huske (3) HUke (4) | Huke (2) [Huke (3) Huxke (4)

1) Mone PAYLOAD FLAGS cogeps<uT:

PAYLOAD FLAGS

bit [0...1] Homep ycTpoicTsa Ha wuHe (0 ... 3)
Kon-so cobbituin (0 ... 31).
bit [2 ... 6] Ecnn kKonmyecTso = 0, TO COBLITUI HET 1 NepeaaeTca TOMbKO 3TOT 3aro/10BOYHbIN
6anT 1 timestamp Tak»e oTcyTCTBYeT
bit [7] Peseps

2) None ngeHTudukatop cobbiTna EVENT ID cogepuT:

EVENT ID

Homep cobbiTna HazBaHue cobbiTuA MNpumeyaHue

MuTtanune
BckpbiTne Kopnyca

BCKprTI/Ie KNemMMHOoM KPbILWKA

MarHuTHoe Bo3gencrTaeuve

KoppeKTrpoBKa BpemeHun
N3meHeHVe Tapuda

MporpammupoBaHmne

N/ojun|PIWIN(I=

C6poc noTpebneHHOM sHeprum

TOO «OpwuoH Cnuctemar | Bce npasa 3awmueHs | 2023
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3) B none ¢pnaros cobbiTuit EVENT FLAGS cogepuTtca:

EVENT FLAGS

Tun gaHHbIX

unit8
int8
unit16
int16

unit32
int32
float

double

@opmaT gaHHbIxX

bit [0 ... 2]

~N~N/ojuniblW|IN|=|O

HeT gaHHbIX

bit [3 ... 4] OpgHO 3HaueHwue

Maccus
Pezeps

WiN|—= O

bit [5 ... 6] Peseps
dopmaT cobbiTvA

bit [7] 0 Hauano / MomeHT ¢puKcaumm cobbitma

1 KoHeu ¢purKcaumm cobbitna

4) B none ¢naros cobbituit DATA cogepuTtca:

DATA

dopmaT gaHHbIX

HeT gaHHbIx Mone DATA oTcyTCcTBYET

Pazmep v Tun nona DATA cooTBeTCTBYeT yKa3zaHHOMY B MyHKTe 3 BbiLLe,
Tabnuubl EVENT FLAGS, B none "Tun gaHHbIX"

Tun aaHHbIX => unit8
Maccus 0 DATA_LEN - gavHa gaHHbIX 1 6anT

OaHo 3HayeHue

1 DATA [DATA_LEN] - maccms nonesHbiX gaHHbIX
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6.1.4.1.11. [aHHble Tapudmnkaymm

B nakeTe [aHHble TapudmKauum nepegaetca MHGopmaumna o Tapudax 1 UX BapmaHTax:

@YEINERVEN 000 0Ox01 0x02 0x03 0Ox04 0x05 0x06

TIMESTAMP (unit32) DATA
MNonE , FLAGS (anvHa
3HaueHue + 946684800 = UNIX time stamp
nepemeHHasn)

1) None TIMESTAMP cogepsKUT MeTKY BpeMeHM.
2) MNone FLAGS cogepskuT:

but OnucaHuve
0...1 Homep ycTpoicTtea Ha wuHe (0 ... 3)
> 7 Kon-Bo 3anucein +1
(T. e. 3HaueHue 0 = 1 3anuchb, 3HaYeHWe 63 = 64 3anucn)
Tun gaHHbIX

0 unit8
1 unit16
2 unit32
3 Pacnuncanune Tapudos: TARIFF SCHEDULES TYPE 1

8..12 4 Pacnucanune Tapudos: TARIFF SCHEDULES TYPE 2
5 HegenbHoe pacnuncanume Tapuda: WEEK TARIFF SCHEDULES
6 TapudHbie nporpammbl: TARIFF PROGRAMS
7 CneuvanbHbin gHesHow: SPECIAL DAYS TYPE 1
8 CneumnanbHbin gHesHoM: SPECIAL DAYS TYPE 2

9..31 Pezeps
NaeHTndumkaTop

0 TapudHoe pacnuncaHmne
1 TapudHoe pacnrcaHne Ha Hegento
2 TapudHaa nporpamma
3 MpasgHuYHbIE gHK

13...17 4 KonnuectBo npasgHUYHbIX gHel
5 KonnyecTteo BapmMaHTOB HegesbHbIX TapUPHbIX pacnmcaHmin
6 KonunuectBo BapmaHToB TapMdHOro pacnmcaHmsa
7 KonnuectBo TapmndHbIX 30H

8...31 Pezeps
18...23 Pezeps
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3) B none DATA MmoryT cogepskaThbCa cieayroLimne Buabl pacnmcaHunii Tapmdos:

MepBbln TN TapndHOro pacnmcaHms:

TARIFF SCHEDULES TYPE 1

dopmat gaHHbIX
0 bit [0 ... 7] Homep BapunaHTa
1 bit [0 ... 7] Homep HauanbHOM 3anuncK
bit [0 ... 4] Yac(0...23)
53 bit [5...10] MwunyTa (0...59)
bit [11...13] Tapud (0...4)
bit [14 ... 15] Pezeps
N*2 bit [0 ... 4] Yac (0...23)
bit [5...10] MwunyTa (0... 59)
N2 b'it [11..13] Tapud (0...4)
bit [14 ... 15] Peseps

BTopow Tnn TapudHoro pacnucaHusa:

TARIFF SCHEDULES TYPE 2

dopmaT gaHHbIX

Mecsauy

bit 0: AHBapb
0-1 bit [0 ... 11] bit 1: peBpansb MoryT 6bITb BbiCTaB/EHbI
HeCcKo/bKo 6UTOB

bit 11: aekabpb

[AeHb Hegenu

bit 0: noHegenbHUK
bit 1: BTOpHUK

2-3 bit [0...10] bit 6: BocKpeceHbe MoryT ObITb BbICTaB/EHbI
bit 7: npa3gHW4HbIN geHb HeCcKo/bKo 6UTOB

bit 8: pabouunin geHb

bit 9: pacnucaHune cybboTHero gHs
bit 10: pacnucaHmne BOCKpeCHOoro gHA

4 bit [0... 7] Homep HayanbHOM 3anmncK
bit [0 ... 4] Yac (0...23)
s 6 bit [5...10] MwunyTa (0...59)
bit [11...13] Tapud (0...8)
bit [14 ...15] Pezeps
N*2 bit [0 ... 4] Yac(0...23)
bit [5...10] MwunyTa (0...59)
N2+ b.|t [11..13] Tapud (0...8)
bit [14 ... 15] Pezeps
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HegenbHoe pacnucaHve Tapuoda:

WEEK TARIFF SCHEDULES

dopmaT gaHHbIX
0 bit [0 ... 7] Homep HauanbHOM 3anmncu
: bit [0 ... 4] BapwaHT TapudHoro pacnmcanma Ha BC
bit [5...7] BapwaHT TapudHoro pacnucanHma Ha MH
5 bit [0 ... 4] BapwaHT TapudHoro pacnmcaHma Ha BT
bit [5...7] BapwaHT TapudHoro pacnmcanma Ha CP
3 bit [0 ... 4] BapwvaHT TapudHoro pacnucanma Ha UT
bit [5... 7] BapuaHT TapudHoro pacnucanua Ha [T
4 bit [0 ... 4] BapwuaHT TapudHoro pacnvcaHusa Ha Cb
bit [5... 7] Peseps
N*4+1 bit [0 ... 4] BapuaHT TapudHoro pacnucanma Ha BC
bit [5... 7] BapuaHT TapudHoro pacnucanma Ha [MH
N*442 bit [0 ... 4] BapuaHT TapudHoro pacnucanms Ha BT
bit [5... 7] BapuaHT TapudHoro pacnucanma Ha CP
N*4+3 bit [0 ... 4] BapwuaHT TapudHoro pacnvcaHma Ha UT
bit [5... 7] BapuaHT TapudHoro pacnucanma Ha [T
N4ty bit [0 ... 4] BapwuaHT TapudHoro pacnvcaHusa Ha Cb
bit [5... 7] Peseps

TapudHbie nporpammbi:

TARIFF PROGRAMS

dopmaT gaHHbIX

Homep gHA Hegenu

3HadeHue 0: noHeaenbHUK

3HadveHve 1: BTOPHUK

bit [0 ... 3] 3HaueHuVe 6: BOCKpeceHbe

3HayeHue 7: npa3gHnUYHbIN AeHb

0 3HaueHue 8: pabounii geHb

3HaueHuMe 9: pacnuncaHmne cybboTHero aHA

3HauyeHue 10: pacnucaHne BOCKPeCcHoro aHa
Homep mecaua

3HaueHue O: AHBapb
bit [4 ... 7] 3HaueHue 1: despanb

3HaueHune 11: gekabpb

1 bit [0 ... 7] Homep HauanbHOM 3anucK
5 bit [0 ... 4] 3anucb 1 (Bo3moxkHble 3HaveHua: 0 ... 15)
bit [5 ... 7] 3anucek 2 (Bo3amoskHble 3HaueHua: 0...15)
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3 bit [0 ... 4] 3anucek 3 (Bo3amorkHble 3HaueHma: 0...15)
bit [5 ... 7] 3anucb 4 (BoamorkHble 3HadeHuna: 0...15)
bit [0 ... 4] 3anucb 4 (Bo3morkHble 3HaueHnsa: 0...15)
N/2+2 -
bit [5 ... 7] Peseps

CneumanbHble gHEeBHble Tapudbl ABYX TUMOB.

MepBbin TUM:

SPECIAL DAYS TYPE 1

dopmaT gaHHbIX
0 bit [0 ... 7] Homep HauanbHoi 3anuck (1...16)
bit [0 ... 3] Mecsay,
1.2 bit [4 ... 7] BapuaHTt
bit [8 ...12] AeHb
bit [13...15] Pezeps
3 bit [0 ... 6] eJ:!
bit [7] Peseps
N*3+1 bit [0 ... 3] Mecsu,
bit [4 ... 7] BapuaHTt
N*3+2 bit [8 ...12] AeHb
bit [13...15] Pezeps
N bit .[O .. 6] Mog
bit [7] Peseps
Btopou Tun:

SPECIAL DAYS TYPE 2

dopmaT gaHHbIX
0 bit [0 ... 7] Homep HauanbHoM 3anuck (1...16)
bit [0 ... 3] Mecay,
12 bit [4 ... 7] BapuaHTt
bit [8 ...12] AeHb
bit [13...15] Pezeps
bit [0 ... 3] Mecsau,
N2+ b.it [4..7] BapuaHTt
bit [8 ...12] [eHb
bit [13 ... 14] Pezeps
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6.1.4.1.12. MODBUS

[1nAa BbINOAHEHMA HAaCTPOeK NapameTpoB paboTbl MHTepderca RS-485 ncnonb3yeTca TN gaHHbIX

MODBUS, Payload npuBegeH Huxe:

(@Y EINERTE 0x00| 0x01|0x02|0x03| 0x04 |0x05|0x06|{0x07{0x08| 0x09

3aronosokK 1 OaHHble 1 |...|3aronosok N| AaHHble N

e)2|= TIMESTAMP (unit32) | FLAGS
3anucb 1 3anucb N

1) Mone TIMESTAMP nmeet Bua: value + 946684800 = UNIX time stamp

2) [anuHble nons FLAGS cneagyiouime:

BIT Onucanune
0...1 Homep yctpoiictea Ha wuHe (0 ... 3)
2...6 Kon-Bo 3anucein + 1 (7. e. 3HaueHune 0 = 13anuch, 3HaveHme 31 = 32 3anuncu)
7 Pe3eps

Hanee cneayet 3anucm ¢ nepeon nNo N, Ka)Kgble M3 KOTOPbIX COCTOAT M3 3aronoBka U [aHHbIX

npegcrtaB/seHbl B Ta6I'IVILI,e HWn>xe:

CmelleHue Tun but OnucaHue
0 Modbus func 1 (read coil)
01 OyHruma | 1 Modbus func 2 (read di)
Modbus | 2 Modbus func 3 (read hold)
X
§ 3 Modbus func 4 (read input reg)
S 0x00 unit32
nﬁ 2...7 Pe3seps
8...15 unit8 Kon-Bo anemeHToB Modbus
16...31| unit16 Agpec nepBoro snemeHTa
% Ox04 -
e 3aBucKT oT dyHKLUMKM Modbus
1]
N -
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6.2. Nepegava gaHHbIX 0T CepBepa Ha Pagnomogem

CTpyKTypa nakeTa c gaHHbIMU, oTrpaBnaembix Cepsepom Ha pagruomogem, umeeT BUA:

FLAGS PAYLOAD [0] PAYLOAD [1] PAYLOAD [n]
AVHA 1 1 1

3HAYEHNE | 0Ox78 0..255 CmoTpu HMXKe MaccuB MaccuB Maccus

3HayeHusa nonewn, nepegaBaemMble B NakeTe C gaHHbIMW NpeacTtaBneHbl HMxKe.

6.2.1. NHdopmauma o Bepcum npoTokona

Mone ID cogepknT 3anpoc ngeHTMdKUKaTopa Bepcmm NpoToKona — 3HayveHune Bcerga 0x78.

6.2.2. NHdopmauma o Homepe onepaunm obmeHa
Homep onepauymmn obmeHa nepegaetca B nosne SEQ c 0 go 255.
6.2.3. NHdopmauma o coctoaHMm pagnomogema

MNMone FLAGS, B KOTOpOoM NepegatoTca 6uTbl Gaaros KOMaHa;:

3HAYEHNE FLAGS

0x00 ADD RSSI INFO (406aBuUTb K 0OTBETHOMY nakeTy MHpopmaumio 06 RSSI 1 SNR
npw yC/I0BUM, 4TO 3aMpoc NpeaycMaTpmMBaeT OTBETHbIN NakeT)

OxOT REDUCE DC (BpemeHHo ymeHblwimnTh LoRa DutyCycle. icnonb3yeTca ana toro,
4yTOo6bI 6LICTPO NepeaaTh HECKO/IbKO NAaKeToB C KoHdUrypaumein)

0x02 pe3epB

0x07 pe3epB

6.2.4. PAYLOAD ot CepBepa

NMone PAYLOAD >To maccuB C nepegaBaembix gaHHbix CepBepom Ha Paguomogem, nons
KOTOPOro rnepegarnTca nocsegosaTensbHO B nakere, Hanpumep: PAYLOAD [0], PAYLOAD [1], ...

PAYLOAD [n]. CtpykTypa Kaxkgoro maccusa PAYLOAD nmeet Bua;

dopmat OnnHa [aHHble
ONNHA 1 1 AnvHa
3HAYEHNE CMOTPU HUXKe aAnvHa MaccuB
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6.2.4.1. @opmaT gaHHbIX Mmaccuea oT CepBepa

3HayeHuna nona @OPMAT cogepraT cregytoline 3Ha4eHms:

Qopmart OnucaHwne nonAa ‘
SYSTEM CFG - cogepXuT pgaHHble KOHOUrypauum CUCTeMHbIX HaCTpoek:
0x00 BpemMeHM, COCTOAHMA YCTPOMCTBA, MHTepBasnoB nepegayvym CayxKebHbIX MakeTos,
nepesarpy3ke yCTpoMCTBa U gp.
0x02 DI CFG - KOHUrypauma ANCKPeTHbIX/CYeTHbIX BXO40B
SERIAL DRIVER CFG - KoHUrypauuva gpaneepa yCTPOMCTB Ha Nocneg0BaTesIbHOM
0x06
nopty (BKkAtouaa RS485)
Ox07 SERIAL PORT CFG - KoHdurypauua nocnegosaTesnibHoro nopTta (CKOpocTb

nepegavyv n T.4.)

0x10 REQUEST ARC - 3anpoc gaHHbIX U3 apxmnBa
Ox11 REQUEST SERVICE INFO - 3anpoc cepBucHOM nHopmaumm

OxFF Peseps

6.2.4.1.1. SYSTEM CFG (cucTemHble HacTpPOKM)

MaccuB c cuctemHbiMmun HacTporikammn SYSTEM CFG cocTouT:

CMDID[0] [MaHHblie[0] CMDID[1] AaHHbie[1] CMDID [n] OaHHble [n]

OJIMHA 1 nepemeHHas 1 nepemeHHas 1 nepemeHHas
KoMaHaa, KomaHaa, KomaHga,
AaHHble AaHHble AaHHble
3HAYEHWE CMOTpK cMoTpu cMOoTpM
(ecnu ecTb) (ecnu ecTb) (ecnu ecTb)
HUXKe HUXKe HUXKe

Mona maccmea CMD ID n flaHHble MOryT NpuHUMaTh Caegyrolve BapuaHTbl:

OnvHa
AAHHbIX

Ox00 |SET DATETIME timestamp 4

CMDID CMD NAME [JaHHble OnucaHue

3agaHue spemenu (MeTka + 946684800 =
UNIX time stamp)

0x01 REBOOT - 0 lMepe3arpy3Ka ycTponcrea
NeakTuBauua yctpoicTea (nepesog B

0x02 DEACTIVATE MAGIC WORD 4 peskim cknaz), MAGIC WORD =
NHTepBan nepeasaum 6ukoH-naketa FSK (B
0x03 BEACON ITV Interval, sec > CeKyHaax, uint16). B 3aBucmMmocTu oT TMNa

YCTPOMNCTBA, pe3y/bTaT MOXKeT ObiTb
OKpyr/eH, Ha npumep, 40 10 cekyHa
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Temperature Moporu Temnepatypsbl (4Ba 3HaYeHUA -
0x04 | Temper. THR thresholds, H/L 2 CHa4Yana HUKHUI, 3aTem BepxHui, int8)
0x05 | TAMPER RST Tamper source 1 C6poc TAMPER-co6biTUin. lna cbpoca Bcex
flags - Tamper source = OxFF
cmeleHue B 15 3HakoBoe (int8) 3HaueHue cmeLleHUA
0x06 UTC offset MUHYTHbIX 1 BpemeHHOM 30Hbl oTHocuTenbHo UTC, gnAa
NHTepBanax UTC+6=24 (15*24=360)
Battery meTog,
0xOC capacity n3mepeHus ] 0: UHTerpuposaHme (Mo ymonyaHuio);
measurement | ocTaBwwencsa 1: NageHne HanpaXKeHMA Nog Harpy3Kom
method eMKOCTW baTapeu

6.2.4.1.2. DI CFG (HacTpoiKn ANCKPeTHbIX/CYeTHbIX BXOA0B)

MakeT gaHHbIX C KOHbUrypaumren guckpeTHbIX/cHeTHbiX Bxogos DI CFG coctouT

INPUT# CFG_ID CMD ID [aHHble CMDID HaHHble
ONNHA 1 1 1 nepemeHHasn 1 nepemeHHan
0 - He npumeHsaeTcA,
Homep BEPHYTL TEKYLLYIO; KOMaHAaa, KOMaHAaa,
1...254 - HoBa#A AaHHble AaHHble
3HAYEHWME | Bxoga cMoTpuU cMoTpuU
KOHbMrypauus; (ecnu ecTb) (ecnn ecTb)
0,Tnan 2 HUXKe HUKe
255 - npumeHATb
Bcerga
Komanga CMD ID cogepuT nHdopmaumio H1xKe:
CMD CMD NAME [aHHble LALE Onucanune
ID OaHHbIX
SET CNT . 3agaHue 3HauyeHua cueTumka (abconoTHoe
0x00 ABSOLUTE CNTint32 “ 3HaYeHue), 3HaKoBoe
SET CNT . 3agaHuve 3HaueHuA cyeTymka (oTHocUTenbHOe
0x01 RELATIVE delta int32 “ 3HaYeHue), 3HaKoBoe
SET SEND . NHTepBan oTnpasku B 3dup 3HaUeHus
0%02 INTERVAL, sec uint24 3 cyeTyMKa/CoCTOAHMA BXOAa, CeK
NHTepBan coxpaHeHua 3HaueHma B8 EEPROM, cek
SET SAVE .
0x03 INTERVAL uint16 2 (npnbop oKkpyrAnT A0 3HauYeHua, kpaTtHoro RTC
PERIODIC WAKEUP)
Ox04 |SETINPUT TYPE|  uint8 1 Lrnexons
3HauyeHMa npeacTasieHbl B TabauLe HUKe
0x05 | COUNTER CFG array [2] v 3agaHve napameTpoB CHETHOro BX0Aa
3HauyeHuMa npeacTaseHbl B TabnuLe HUKe
KosadduiimeHT cyeTHoro Bxoaa
bit 0 ... 14 - ko3ddpuument +1 (1...32768), T.e.
0x06 [COUNTER COEFF  array [2] 2 3HavyeHune 0=K1
bit 15: - 3HaueHue 0 - genuTb
- 3Ha4yeHne 1 - yMHOXaTb
0x07 DI CFG Pezeps ID nepcrnexkTnea
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0x08 FREQ CFG Pezeps ID nepcrnexkTnea
0x09 | ANALOGUE CFG| PezsepslID nepcnexkTuea
AxkTuBaumAa
byte O:
bit 0 - AKTMBMpOBaTb/[eakTUBMPOBATbL BXO
Ox0A | ACTIVATION uint8 1 bit 1 - BkatoueHue »kypHanmposaHua (apxmsauunm)

bit 2 - Meproanueckan oTnpaBKa apxmBea
(BKN./BbIKA.)
bit 3... bit 7 - Pe3eps

OxFF Peseps

ﬂgumeanue. Ecnn Tp86yETCH 3a4aTb nNapamMeTpbl Cpa3y HeCKO/bKUX BX040B, TO HEO6XO,D,I/IMO

pa3sagennTb KoHOUrypaunoHHbie Payload.

1) HacTpoliku napameTpoB TUMNOB BXOA0B BbinosnHAeTca komaHaon SET INPUT TYPE:

SET INPUT TYPE

0 CUYEeTHbIN BX0/,

1 AUCKPETHbIN BX0A

bit0...1 Tvn Bxoga M3MepeHue 4acToThl
(nepcnekTtuBga)

N

aHanorosbii (nepcnekTusa)

HU3KUN

cpegHun

bit2...3 MNpnopuTteTr
BbICOKUMN

peseps

ON RISING (pazmbikaHue
Tpurrep cobbiTna. YeennyeHue (b )
3HAYeHUI cyeTUMKa 408 TUNa BXoaa ON FALLING (3amblkaHue)

bit4...5 - «CHETHbIW». ON CHANGE (13meHeHue

byte 0

1 O|W | N |= O |W

N

[eHepauma cooblieHMAa ana TMnNa COCTOAHMA)
- «ANCKPETHbIN

Bx0pa - «ANC bl 3 OTCYTCTBYET
0 KOMBU
1 NMPEPbIBAHUE

bit6...7 Twun 3axBaTa

2 pe3seps
3 pe3eps
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2) 3agaHve NnapamMeTpoB CYeTHOro Bxoda BbinonHaeTca komaHaot COUNTER CFG:

COUNTER SFG

0 CHpocuThb Ha 3Ha4eHre rno ymonyaHuo (26 mc)

3Ha4veHMe gna Tanmvepa aHTMgpebesra, TeyeHe KOTOpPoro CUrHan
byte O AOMKEeH ocCTaBaTbCA CTabMAbHLIM  ANA perucTpaumm QpoHTa.
(aHTn gpebesr) | 6...128 | 3HadeHue 3agaeTca B Mc/4.

T. e. 3HaueHne 10 = 40 mc, 3HayeHne 100=400 mc, 3HaueHue

128=512mc
0 C6pocuTb Ha 3HaueHue no ymondaduio (101 mc)
3HayeHne gna Taimepa MMNynbCcHOro onpoca. Mepuog onpoca
byte 1 BX0Z4a, B TOM C/ly4yae, ec/iv OH Haxo4auTCa B 3aMKHYTOM COCTOAHUM
(MmnNynbCHbIN o5 gcg | AMTeNLHO Bpems. DYHKUMA Hy)KHA 419 3KOHOMUM 3SHeprum
onpoc) 6aTapeu. 3HaueHue 3agaeTca B Mc/4.

T. e. 3HaueHue 25 = 100 mc, 3HayeHue 100=400 mc, 3HaueHue
255=1020mc.

3) 3agaHue Ko3dbdULIMeHTa cCHeTHOro Bxoaa BouinonHaeTca komaHaot COUNTER COEFF:

COUNTER COEFF

bit0...14 KoadpoduumenT +1(1... 32768). To ecTb, 3HaueHne 0 = K1
0 OennTtb
bit 15
YMHOXaTb
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6.2.4.1.3. SERIAL DRIVER CFG (KoHpUrypauma apaisepa nocsen08aTes1bHOro yCTPOMCTBa)

MNakeT gaHHbIX C KOHUrypaumamm napameTpoB gpareepa yctpomncts SERIAL DRIVER CFG:

CwvelleHue Tun OnucaHue
0x00
unit16 DRV ID / DEV NO / ENABLE
0x01
0x02 unit8 LEN/TYPE
0x03
Maccus KoHdurypauusa nocnegoBaTtesnibHOro ycTpomcTea
OxN

1) [danHble DRV ID / DEV NO / ENABLE cogep»<at caeayioLline napameTpb:

but OnucaHue
[0...1] DRVID (0... 4095)
[12...13] DEVNO(0...3)

14 TRIGGER

15 ENABLED

2) [anHble LEN / TYPE cogepykat cnegyiolime napameTpbl:

but OnuncaHue
[0...5] raw data len+1(0 ... 63)
0 EMPTY
1 CONFIG
(6...7]
2 Pe3eps
3 COMMAND

Ecnn B none TYPE ykazaHo 3HaveHne COMMAND, To none gaHHbIX cogep:aTt 3HadeHna KomaHg,
KOTOpble Nogaep»KMBarTCcA onpeaeneHHom KoHourypauuenm npoTOKosa nocseaoBaTesnbHoOro

ycTponcTBea.
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3) [aHHble KoHdMrypaumm nocnenoBaTenbHOro yCTponucTBa:

CMELLEHWNE TUN OnucaHue
0x00 unit8 Modbus agpecO ... 247
0x01 unit8 DEVCFG
0x02 unit8 Pe3seps

0x03 -0x05 24-bit flags PARAM CFG [0]

0x06 - Ox 09 unit32 bnok anemenTOB 0

Ox0A - Ox0D unit32 bnok anemeHTOB 1

Ox0E - 0x10 24-bit flags PARAM CFG [1]

Ox11 - Ox14 unit32 Bnok anemenTOB 0

0x15 - 0x18 unit32 bnok anemenToB 1

0x19 - Ox1B 24bit flags PARAM CFG [2]

Ox1C - Ox1F unit32 bnok anemenToB 0

0x20 - 0x23 unit32 bnok anemeHTOB 1

Ox24 - Ox26 24bit flags PARAM CFG [3]

0x27 - Ox2A unit32 Bnok anemeHnTOB 0

Ox2B - Ox2E unit32 bnok anemeHTOB 1

2F Peseps

* - Cepoit 3an1BKoW BbigeneHsbl [3] rpynna 1 Peseps, KoTopble HeAOCTYMNHbI A4nA 3aaaHuna npu SF10 - SF12.

3.1) Mone DEVCFG cogepuT cnegytolime gaHHble:

but Onucanune
3ageprkKa nocse nogayun nuTaHmA
0..3 c warom 333 mc
(0...15=0..5ceK)
4... Konuyectso nepe nostopos uteHna (0 - 3)

He nogaBaTtb NMTaHMe Ha yCTPOMCTBO

Hanpsarkenne 3.3B

w N | = |0

Hanpsa»xenne 9B
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3.2) None PARAM CFG [n] cogep»kuT cneayroLime 3Ha4eHns:

but OnuncaHwne
0..12 NuTepsan (xX10MuH) + 1
1319 Touka otcueta (4ac cytok 0 ... 23);
3HadveHuMe 31 - B KauecTBe TOUKM OTCYHeTa UCMOoAb3yeTcA CayyarHoe Bpems
18...22 Peseps
23 AkTunsHo (Ecnm 6UT c6poLLeH, TO UTEeHNe AaHHbIX He NPoM3BoANTCA.)

3.3) None baok anemeHToB 0 COACPIKUT:

but Onucanune
0 Modbus func 1 (read coil)
0.1 1 Modbus func 2 (read di)
2 Modbus func 3 (read hold)
3 Modbus func 4 (read input reg)
2...7 Peseps
8...15 Kon-Bo anemenToB Modbus (0, ecnv HeakTMBHO)
16... 31 Agpec nepBoOro 3nemeHTa

4) [aHHble KOHbUrypauum nocaegosaTensHoro yecrponctsea - Canman (IEC Protocol):

CMELLEHWNE TN OnuncaHue

0x00 - 0x05 ASCII[6] AOPEC (nocnegHue 6 undp cepnintHoro Homepa)

0x06 - Ox0D ASCII[8] Maponsk goctyna (no ymonuaxumio: «0000 0000»)
OE unit8 DEVCFG
OF unit8 DEVINFO

0x10 - 0x13 unit32 PARAM CFG[O]

0x14 - Ox17 unit32 PARAM LIST([O]

0x18 - Ox1B unit32 PARAM CFG[1]

Ox1C - Ox1F unit32 PARAM LIST[1]

0x20 - Ox23 unit32 PARAM CFG[2]

Ox24 - Ox27 unit32 PARAM LIST[2]

0x28 - 0x2B unit32 PARAM CFG[3]

0x2C - Ox2F unit32 PARAM LIST[3]

Ecnu sce cumesosel 8 nosne AAPEC = \0 ("\0\0\0\0\0\0"), mo npu omkpsimuu coeduHeHus 6ydem
cz2eHepuposaH be3adpecHsili 3anpoc.
* - Cepow 3anuBKou BblgeneHa [3] rpynna napameTpos, KoTopas HegocTynHa Ana 3agaHua npu SF10 - SF12.
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4.1) None DEVCFG coaep»<uT cneayrolime gaHHble:
but Onucanune
0 PaboTaTb cpa3y Ha 3a4aHHON CKOPOCTU
0. 1 1 OTKpbIBaTb NMHK Ha ckopocTm 300 6oa/c
2 OTKpbIBaTb NMHK Ha ckopocTn 600 6og/c
3 OTKpbIBaTb NMHK Ha ckopocTin 1200 6oa/c
2 Peseps
3 Paspewntb Koppekumo BpemeHn pagnomogema (Cuetumnk > Pagnomogem)
4...5 Konuuectso nepe nostopos uteHus (0 - 3)
0 He nogaBaTb NMUTaHMe Ha yCTPOMCTBO
1 Hanpsa>keHue 3.3B
6...7
2 -
3 HanpsaseHue 9B

4.2) None DEVINFO cogep»KuT cneayoLine 3HaueHus:

but Onucanune
0 ABTO onpegeneHue (ecnv nepegatoyHoe umcnio pasHo 800, 1600,
16000 T0 370 3-hasHbll cHeTUYMK, MHaYe 1-dasHblIn)

0...1 1 1-da3HbI «Opman»
2 -
3 3-dasHbin «dana»

2...6 Peseps

. 0 MponycTuUTb 3HaUYeHne KypHana

1 UuTaTb *KypHan cobbITUN

4.3) MNMone PARAM CFG [n] coaep><uT:

but OnucaHue
0..1 NuTtepsan (x 10 muH) + 1
1317 Touka otcyeta (4ac cytok 0.... 23);
3HayeHue 31 — B Ka4ecTBe TOUYKM OTCYeTa MCNOoAb3yeTCa CayYanHoe BpemMms
0 MecAauHbIn
1 CyTO4YHbIN
2 Peseps
3 Pe3eps
18...20
4 Pe3eps
5 Pe3eps
6 Pe3eps
7 MrHoBeHHble 3HayeHMA
21 75 Kon-Bo 3anuceit gna utenuna +1(0 ... 31): 3HaueHume O cooTBeTcTBYeT 1-i1 3anucy,
3Ha4veHume 7 - BoCcbMW. 1A BapuaHTa "UMKANYeCKMn" none He ncnonb3yeTcs.
26...30 Peseps
31 AKTUBHO (ecnm 6UT cOpoLLeH, TO YTeHMe AaHHbIX He MPOU3BOAUTCA)
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4.4) Mone PARAM LIST [n] cogep»<unT cneayrowime gaHHble:

PARLIST / 1-da3Hbin

PARLIST / 3-¢a3Hbin

ApxuB
Onucanune OnucaHune
OLD NEW
0 A+ Bcero X X A+ Bcero X X
1 A+ Tapud 1 X X A+ Tapuod 1 X X
2 A+ Tapud 2 X X A+ Tapuo 2 X X
3 A+ Tapud 3 X X A+ Tapuo 3 X X
4 A+ Tapuo 4 X A+ Tapuo 4 X
5 Peseps A- Bcero X X
6 Peseps A-Tapud 1 X X
7 Peseps A- Tapud 2 X X
8 Pe3eps A-Tapnd 3 X X
9 Pe3eps A- Tapnd 4 X
10 R+ Bcero X X R+ Bcero X X
1 Peseps R+ Tapud 1 X
12 Peseps R+ Tapud 2 X
13 Peseps R+ Tapud 3 X
14 Pe3eps R+ Tapud 4 X
15 Peseps R- Bcero X X
16 Pe3eps R- Tapud 1 X
17 Peseps R- Tapud 2 X
18 R- Tapud 3 X
19 Peseps R- Tapud 4 X
20 HanpsarkeHune HanpakeHne no dpazam
21 Tok Tok no ¢pazam
22 AKTMBHaA MOLLHOCTb AKTMBHAA MOLLHOCTb No dasam
23 | PeakTuBHaA MOLWHOCTb PeakTnBHaa mowwHOCTL No pasam
24 | KoadpdpnumeHT MmoLwHOCTHU KoaddpuumeHT mowHocTr no pasam
25 YacToTa YactoTa
26 Peseps Peseps
31 Peseps Peseps

TOO «OpwuoH Cnuctemar | Bce npasa 3awmueHs | 2023
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5) Ecam B none TYPE nakeTa gaHHbIX C KOHGUrypauMamm napameTpos apaliBepa YCTPONCTB

SERIAL DRIVER CFG, yka3aHo 3HaveHrne COMMAND, To none gaHHbIX CO 3HAYEHUAMU KOMaHS,

npuHMMmaeT BunAa.:

CwvelleHue [Mone

0x00

KomaHga

0x01... 0x08

COMMAND PAYLOAD

1) B none gaHHbix KomaHga cogepyaTtca cneayrolme 3HaueHus:

VYnpasneHue pene Harpysku (1 6anT):
0 0 - Beiknwountb
1...254 - Pezeps
255 - BknounTb
MonyunTb Tekywme gaHHble (4 6anTa):
! 0... FFFFFFFF - CornacHo n. n. 4.4 MNone PARAM LIST [n] (cm. Bbiwe)
Monyuntb mecadHbIi apxus (7 6anT):
0-255 (1 6ainT) - Mog
2 1-12 (1 6aiT) - Mecay,
1-31(16anT) - [eHb
0... FFFFFFFF (4 6aiTa) - CornacHo n. n. 4.4 MNone PARAM LIST [n] (cm. Bbiwe)
Mony4unTb CyTOUHbIN apxums (7 6anT):
0-255 (1 6aiT) - loa
3 1-12 (1 6ainT) - Mecay,
1-31(16anT) - [eHb
0... FFFFFFFF (4 6anTa) - CornacHo n. n. 4.4 None PARAM LIST [n] (cm. Bbiwwe)
But ONATU
0 |[MonyunTb cobbiTUE «BKAOUEHME NUTaHMAY
1 [MonyunTb cobbiTME «OTKAKOUYEHME NUTAHMAY
2 [MonyunTb cobbiTne «BcKpbiTre KoxKyXa»
3 |MonyunTb cobbiThe «BCKpbITME KNEMMHOM KPbILLKN»
MonyunTb NnocnegHme cobbiTnAl 4 MonyunTb cobbiTe «MarHuTHOe Bo3aencTemne»
4 (2 Gai/’rra): 5 [MonyunTb cobbiTne «KoppeKTupoBKa BpemMeHmn»
0...FFF - ®/IATN > 6 [MonyunTb cobbiThe «M3meHeHne Taprdos»
7 [MonyunTb cobbiTne «MporpammmpoBaHmne»
8 [MonyunTb cobbiTHe «CHpoc NnoTpebaeHHOM SHeprumny»
9 [MonyunTb cobbiTne «PesepcmeHoe BKAOHeHMe, Dasa Ay
10 [MonyunTb cobbiTHe «PesepcunsHoe BrAoueHne, Pasa Bx»
11 [NonyunTb cobbiTe «PesepcueHoe BratoUeHue, Pasa C»
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Mony4nTb cobbiTne «BKAtoueHme
NMUTAHUAY:

MonyunTb cobbiThe «OTKAOUYEeHMe
NMUTAHUAY:

MonyunTb cobbiTne «BckpbiThe
KOXKyXa»:

MonyunTb cobbiThe «BckpbiThe
KNeMMHOM KPbILLKU»:

MonyunTb cobbiThe «MarHuTHOe
BO34encTBmne»:

MonyunTb CObbITME
«KoppeKkTrpoBKa BpemeHm»:
MonyunTb cobbiThe «<M3meHeHMe
TapndoB»:

MonyunTb cobbiTHe
«lMporpammupoBaHme»:

MonyunTtb cobbiTne «Copoc
noTtpebaeHHOoM 3Heprumns»:
MonyunTb cobbiTMe «PeBepcmBHoOe
BKAtoUeHne, Paza A»:

MonyunTb cobbiTMe «PeBepcmBHoOe
BKAtoueHue, Paza Bx»:

MonyunTb cobbiThe «PeBepcrBHOE
BKAtOUeHne, Paza C»:

10 MonyunTb COObLITUE «... » :
1...10 (1 6anT) - HauanbHasa 3anucb

1...10 (1 6anT) - KoHeuHana 3anuch

1

12

13

14

15

16

MonyunTb TapudHoe pacnucarHue (16anT):

bit0 ... 3 - Homep BapuaHTa: 1- 8

bit4 ... 6 — Pe3eps

bit 7 - bnok 3anucen: O — nepBas NonoBuHa; 1 — BTopas NoaoBMHA

VcTaHoBUTL TapudHoe pacnvcadue (3 + N 6anT)

bit0...3 - Homep BapuaHTa: 1- 8
16anT bit4...6 - Pe3eps
bit 7 - bnok 3anuncen: 0 - nepsan NonoBMHa; 1 — BTOpaA NosA0BMHA

17

BbITK 13 pexknma nporpaMmmMmupoBaHmnsg
1 6anT 0x00 - Buintu

18 OxFF - He BbIxoauTb

1 6anTt N - Konnuectso 3anucein: 0-8 (N, 0 - 8)

OpaHa 3anuce:
bit0...4 - Yac

N x 2 6aiTta | bit5...10 - MuHyTa
bit11...14 - Tapud
bit 15 - Pe3eps
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MonyunTb TapudHoe pacnucaHme Ha Hegento (1 6anT)
bit 0 ... 2- bnok BapmaHTOB:
19 1 - BapuaHTbl TapudHbIX pacnucanmin: 1... 3
16anT 2 — BapuaHTbl TAapUPHbIX pacnucaHnin: 4 ... 6
3 - BapuaHTbl TapUPHbIX pacnucanmi: 7... 9
4 - BapmaHTbl TapudHbIX pacnucanmin: 10 ... 12
VYcTaHoBUTL TapudHoe pacnucaHue Ha Hegento (3 + N 6anT)
bit 0 ... 2 - bnok BapnaHTOB:
1 - BapuaHTbl TapudHbIX pacnmcanumin: 1... 3
16anT 2 - BapuaHTbl TapuUPHbIX pacnucanmim: 4 ... 6
3 - BapumaHTbl TapudHbIX pacnucanmm: 7... 9
4 — BapumaHTbl TapudHbIX pacnucanni: 10 ... 12
BbInTn n3 pexxmma nporpammmpoBaHma
16anT 0x00 - Bointu
20 OxFF - He BbIx0auTb
16anT KonunuecTtso 3anucen: 0 - 3
XHXHHUXXX
bant1-BC
N x 7 6ant | bant2 -TH
bant 7 - Cb
21 MonyunTb KonnyecTso TapndHbiX 30H (MapameTpbl OTCYTCTBYHOT)
Veranoars Konuectao rapngrcaon
BbInTn N3 pexxmma nporpammmpoBaHma
16anT 0x00 - Bbintu
22 OxFF - He BbIx0oauTb
8 BapuaHTOB
P . KonunyecTBo TapmdHbix 30H - XXXXXXX
x16ant
23 Mony4MTb KOAMYECTBO BapuaHToB TapudHoro pacnucanua (MapameTpsbl
OTCYTCTBYIOT)
YCTaHOBUTb KONMYECTBO BapMaHTOB TapuPHOro pacnmcaHma
BbITK 13 pexkrnma nporpamMmMmmpoBaHna
16anT 0x00 - Bbintu
24 OxFF - He BbiIxoanTb
16anT KonnuecTtBo BapmaHToB TapMdHOro pacnmcaHma
25 Mony4ynTb KOAMYECTBO BapMaHTOB HeaeslbHbiX TapUPHbIX pacnucaHmnm
(MapameTpbl OTCYTCTBYHOT)
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YCTaHOBUTb KONMYECTBO BapMaHTOB HeaenbHbIX TapUdHbIX pacnncaHmi
BbInTn N3 perxmma nporpammmpoBaHmsa

26 16anT 0x00 - Bbintn

OxFF - He BbIXxoauTb

16anT KonunyecTBo BapraHTOB HegenbHbIX TapndHbIX pacnmcaHum

27 Mony4MTb KOAMYECTBO NpasaHnYHbIX gHel (MapameTpbl OTCYTCTBYHOT)
YCTaHOBUTb KOAMYECTBO NPa3aHUYHbIX AHen
BbinTn n3 pexxrma nporpammmpoBaHmsa

28 16anT 0x00 - BbinTtun
OxFF - He BbIXxoauTb
1 6anT KonnuecTBo NnpasgHUYHbIX gHel

MonyunTb NpasgHUYHbIC AHU
bit 0 ... 3 - Homep 610Ka 3anuceit:
1-3anmcmn:1...8
29 16aiT 2 -3anucn: 9...16
3 -3anucn: 17 ... 24

15 - 3anmncn: 113 ... 120
Homep 6n0Ka 3anucen:
1-3anmcn:1..8

2-3anmucn: 9...16
3 -3anucn: 17 ... 24

1 6anT

15 - 3anucn: 113 ... 120

30 BbInTn N3 pexxmma nporpammmpoBaHma
16anTt 0x00 - Bointun
OxFF - He BbIXoauTb

16anT N - Konunuectso 3anuceir: 0-8 (N, 0-8)

bit0...7-log
bit 8 ... 11 - Mecsay,

Nx30antal 12,16 - flens
bit17 ... 20 - BapuaHTt
31 BblinTK 13 pexknuma nporpammumposaHua (MapameTpbl OTCYTCTBYHOT)

2) None COMMAND PAYLOAD cogepuT gaHHble CaMon KOMaH/bl.

cdopmuposaTtb 3anpoc PaspaboTuuKy N0 Ha npegocTaBneHne

O Mpy Heo6xo04MMOCTH NCNONL30BAHUA APYrUX ApaiBepos cneayer
——— Heo6xoaumoro gpansepa.
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6.2.4.1.4. SERIAL PORT CFG (KoHdUrypauma nocsnegosaTesnibHOro nopra)

MNakeT gaHHbIX C KOHUrypaumamm napameTpoB gpaneepa ycTtponcte SERIAL PORT CFG:

CMELLEHNE TWM OnucaHue
0x00
unit16 LE Peseps
0x01
0x02 )
unit16 LE SERIAL CFG
0x03

MNone SERIAL CFG nmeeT cnegytouime napameTpbl:

OnuvcaHue / 6uUT 3HaueHue

0 300
1 600
2 1200
3 2400
4 4 800
5 9600
6 14 440
BAUDRATE[O ... 3] 7 19 200
8 38 400
9 57 600
10 115 200
1 128 000
12 230400
13 256 000
14;15 -
0 NONE
1 EVEN
PAIRTY [4 ... 5]
2 oDD
3 -
0 1
STOPBITS [6...7] ! 0.5
2 2
3 -
0 7 bit
WORDLEN [8...9] ! 8 bit
2 9 bit
3 -
Peszeps [10...15] - -
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6.2.4.1.5. REQUEST ARC (3anpoc apxmBHbIX AaHHbIX)

MNaxketr pganHbix REQUEST ARC cayXuT gnsa ocywecTBneHMA 3anpoca apXMBHbIX AaHHbIX

pagnomogema:

DATA_SOURCE
and ARC_TYPE

OMHA 1 4 1

MeTKa BpemeHun KonnuectBo 3anucen

YKa3biBaeTcA KOANYECTBO CEeKYHA,
UCTOYHUK npoweawmx ¢ 1 aHBapa 2000 roga Ha
3HAHEHWNE Ha4yasno OTYeTHOro nepuoaa

AAHHbIX
value = UNIX time stamp - 946684800

KO/MYyecTBO 3anucemn,
HauMHaA C BbIbpaHHOM
MeTKU BpemeHun

NHdopmauma B uctouHmke gaHHoix DATA_SOURCE and ARC_TYPE:

but 3HAYEHUNE OnucaHwne
0 CNTO
1 CNT1
bit 0... 3 (DATA SOURCE) 2 CNT 2

Peseps

15 Peseps

0 YACOBDIE - 3anucb cooTBeTcTBYeT 14acy

1 CYTOYHDbIE - 3anucb cooTBeTcTBYeT 1 CyTKam

2 MECAYHDbIE - 3anuckL cooTBeTcTBYET 1 Mecauy

bit4 ... 7 (ARC_TYPE)

3 rogaoBblE - 3anucb cooTBeTcTBYeT 1 rogy
Peseps

15 Peseps
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6.2.4.1.6. REQUEST SERVICE INFO (3anpoc cepBucHOM nHbopmaLmn)

MNakeTt gaHHbIXx REQUEST SERVICE INFO cny»XunT gna ocyLiecTBneHnsa 3anpoca CepBUCHbIX

[AaHHbIX pagMomogema:

Tun nudopmaymun

O/TMHA 1

3HAYEHNE Tun 3anpawvBaemMbIX AaHHbIX

Tun MHCI)OpMaLI,MM MOXeT NpnHUMaThb cnegyrouine 3Ha4eHnA:

Tun nHdopmaymm

3HAYEHUNE ONMUCAHNE

JHepreTuyeckaa wHoOpmMaUMA: HanparkeHue 6aTtapenm nog HarpysKon,
0x00 M3pacxogoBaHHbIA 3apAag, Bpema paboTbl B pexume nepegaydn, KOAMYecTBO
nepegaHHbIX NakeToB

0x01 Peseps
0x02 Cnucok noaaep>kusaembix gpaisepos (RS485 / UART)
0x03
Peseps
OxFF
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7. TMPABUA XPAHEHWA N TPAHCINOPTMPOBAHWA

Pagromogem ynakoBbiBaeTCA B KOPOOKY-6AMCTep Co BAOXKEHHbIM NAacnopToOM U BHECEHHbIM
B HEero 3aBoAcCKoro Homepa, otmeTok OTK 1 gaTbl ynakoBKu.

XpaHeHne paguomogema OCyLlecTBAAeTCA B HeHapylleHHOW ynakoBke [lpeanpuAaTtma-
M3roToBMUTENA B CyXOM OTanaiMBaemom rnomewieHun npum Ttemnepatype ot +5°C go +40°C wm
OTHOCUTENbHOM BAAXKHOCTU He 6onee 85%. B nomeweHun ans XpaHeHMsa He AOAXKHO ObiTb
TOKOMNpPOBOAALLEN MNblAY, NAapP0B KUCAOT U LWenoyen, a TakKe rasos, Bbi3biBalOLWMX KOPPO3UKO U
paspyLUaoLwmx U301ALUH.

Pagnomogem moxKeT TpaHCNOPTUPOBATLCA aBTOMOOUAbHbLIM, PEYHbIM, Kefe3HO40P0XKHbIM
M aBMaLMOHHbIM TPaHCcNopTom (Kpome pasrepmeTU3MpoBaHHbIX OTCEKOB) Ha Nto6ble paccToaHmA

npu TemnepaTtype ot -40°C go +85°C.

8. CBEAEHWA Ob YTUIN3ALINA

Mo OKOHYaHMM CpoKa 3KCnayaTauuu msgenne AoMKHO 6bliTb YTUAM3UPOBAHO A0MMKHbLIM
obpasom. 19 3Toro HeobXoAMMO PaspAAUTL akkymynaTop (Npu HannMuMmn) U yTUAN3MPOBATL B
COOTBETCTBMM C HOPMaMKM OXpaHbl OKpyKatwower cpegbl. [OnAa nonaydyeHua nogpobHom
MHbOPMALMKM 0 NPABUABbHOM YTUAM3ALUN N34enna 06paTnTeCh B MECTHbI MOJIHOMOUYHbIE OpraHbl,

OTBeTCTBEeHHbIe 3a yTUam3auunto.

(o)
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9. MAPKMPOBKA N KOMI/IEKT NMOCTABKU

MapKMDOBOl-IHbIe 3TUKETKN pPacnosioXeHbl Ha Kopnyce M Ha nnarte pagunomogema. MNx
Hannyme ABnAeTca cCBuageTenbCTtBomMm TOro, 4Tto O60py,ﬂ,OBaHME npowsano npoBepry OTK

rlpe,EI,I'IpMFlTMFl-M3I'OTOBVITEI'IFI.

9.1. MapkupoBkKa

MapKnpoBKa 060pyA0BaHMA BbINOHEHA B BUAE HAKNeNBAEMbIX ITUKETOK U COAEPIKUT:

HanmeHoBaHuve nsgenus;

NaeHTudmKaTop 1 3aBO4CKOM HOMEp YCTPOMCTBA;
e  ToBapHbLIM 3HAK NpeanpuATUS;

e  Bepcua pagnomogema;

QR-kogabl;

LoRa Device EUl Heobxoaumbin ana pernctpaummn yctponctsea B cetn LoRaWAN.

BHewHMN BUA 3TUKETOK, PacnosioxKeHHbIX Ha Kopryce pagMomMmogema rnpeactaBneH HUxKe:

iy
e

SHELDXBEE) B OHELITD
uRlSLP[EZEN UL 3pen

o e ORTIONMETER
: 4 LA-IP-RSP
I?EE]?NI\—'IETER %0000000000 0:0.0.0
BDDDDDDDDDDDDDDD

P-RSP
BDDDDDDDDDDDDDDD

Ha neyaTtHoM nnaTte 06paTHOﬁ CTOPOHbI pa3bemMoB pacnonoxeHa HaknenBaemaAa 3TUKeTKa

B Bnge:

BDDDDDDDDDDDDDDD
REV: 0:0.0.0

Ha kopnyce paanomogema ORIONMETER LA-IP-RSP un KpbiwKe ¢ repmosBogom (-mu)

npeaycMoTpeHbl 0TBePCTUA 419 BO3MOXHOCTU OM/I0MBMPOBaHMA YCTPONCTBA.

9.2. KomnneKT nocTtaBKu

Pagvomogem noctaBnaeTca B C/iegytolen KoOMnaeKTaunm:
° Pagnomogem ORIONMETER LA-IP-RSP - 1 wr.
e [lacnopt - 1wT.
e  Cunukarens (MakeT c cunmkarenem BHyTPU Kopryca paguomogema) — 1 wr.
e YnAOTHUTenbHbIE KoMbLa 418 repMoBBoaa — 1 KomnnekT (Koi-Bo KoseL, 3aBUCUT OT Ko/-Ba

BBOAOB paanomMmogema).

(o)
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10. TAPAHTUINHbBIE OBA3ATENBLCTBA

MpeanpmnAaTe-n3roToBuTeNb rapaHTUpyeT COOTBETCTBME KOMMAeKkca TpeboBaHMAM
TEXHUWYECKOM AOKyMeHTauuu npu  cobnwgeHun yCioBUA  MOHTarka, 3KCnayaTauuu,
TPaHCNOPTUPOBAHMA U XpaHEHWA, U3/10XKEeHHbIX B pPyKOBOACTBE NOo 3KCnayaTaumu nsgenus.

MapaHTuiHbIN cpok akcnayaTaumm ORIONMETER LA-IP-RSP - cornacHo Tabauue HUXKe:

) obbem nakeTta c gaHHbiMmU — 51 6anT
. ONTeNbHOCTb ceaHca cBA3u no nHTepdency RS-485: - 2 ceKyHAabI

ABTOHOMHOCTb LA-IP-RSP

Kon-Bo nakeTos rno SF7 SF12
LoRa v Kon-Bo RS Mepuog *KM3HK 06wee Kon-Bo Mepuog *13HN 06wee Kon-Bo
onpocos 1MY B CyTKM™ | hanomogema, neT|nakeTos 3a nepvog|pagMomogema, neT| NakeTos 3a nepuoa,
2 14,2 10 366 11 8103
10 9 32850 4,7 17155
18 6,6 43 362 3 19710
50 3,2 58 400 1,2 21900
54 3 59130 11 21681
100 1,7 62 050 0,6 21900

* - KOAIMYEeCTBO OMPOCOB BHELUHUX YCTPONCTB No nHtepdency RS-485 n konnyecTBo oTNpasneHHbIX NnakeTos B ceTb LoRaWAN B
CYTKM NpuY pacyeTe B3ATbl PaBHbIMU

[@paHTUMHbIN CcpoK 3Kcnayataumm LA-IP-RSP/AC - 36 mecAueB co agHA BBOAA B
3KCNAyaTaymio.
Mpn oTcyTCcTBMM B nNacnopte OTMETKM O BBOAE B 3SKCNAyaTauumid rapaHTUMHbIA CPOK
3KCnayaTaumMm ncHmcaaeTca Co gHA NpUemMKu.
[@paHTUMNHBIM CPOK XpaHeHuA - 1 rog Co gHA NpUemMKM.
MNoTpebutenb 06a3aH cobagaTh YyCAOBMA M MNpaBuaa TPAHCNOPTUPOBAHUA, XpaHeHMa r
3KCNAyaTaumu, yKasaHHble B 4aHHOM PYKOBOACTBE No/b30BaTens.
MpeanpuaTve N3roToBMUTENb HE HeCeT rapaHTUIMHbIX 06A3aTenbCTB NpU BbiIXoae n3genusa us
CcTpoA, ecnu:
° N3genve He umeeT nacnopTa;
e pa3sgenbl «CBegeHWAa 0 npuemke» nacnopta M3genma He 3anosiHeHbl UAM B HUX He
npoctasneHa ne4vaTb [peanpuaTua-marotosuTens;
e 3aBOACKOM HOMeEp, HaHeCeHHbIM Ha wu3genue, OTAMYaeTCA OT 3aBOACKOro Homepa,
YKa3aHHOro B nacnopre;
e  OTCYTCTBYHT WUAWN MOBpPEeXK4eHbl nNaombbl U / nan ronorpadpuyeckmin 3Hak lMNpegnpunatua-
M3roToBMTENA HaHeceHHble Ha V3genne;
e W3genve nogsepranocb pasbopke mau gpyrum BMmelwlaTesnbCTBaM B KOHCTPYKLUMIO, He
npegycMoTpeHHbIM 3KCN/AyaTauMOHHON 4OKYyMeHTaumen;
N3genve ncnonb3oBanoch C HapyLleHnem TpeboBaHMn IKCNAyaTaLMOHHON AOKYMeHTaumu;
N3genve nveeT BHELLHNE MeXaHUYecKmne NnoBpeXxXaeHus;

(e)
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e  li3genve nmeeT NoBperKkgeHun, Bbl3BaHHbIe NonagaHvem BHYTPb NOCTOPOHHMX NpeamMmeToB
AN CTUXNMHBIMUK 6eacTBUAMM (HaBOAHEHMe, MoXKap U T. MN.);
e  MOHTax M3genna v nyckoHanagouHble paboThl NpoBedeHbl Anuamu (npeanpuatmem), He
npoweaLwmnx obyyeHune.
Mo Bcem BoMNpocam, CBA3a@aHHbIM C KaydectBom W3genma, cnegyet obpawartbca B
TexnogaepKy TOO «OpuoH Cnctema» no agpecy:
050004, Pecnybnuka KasaxctaH, r. Aamartol, yn. MamveTtosoi, a. 67b
Tel.: +7 (727) 312-30-00
E-mail: info@orion-m2m.com
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11. INCT PEFUCTPALM N3MEHENIA

Bepcusa [aTa Nma ‘ KommeHTapuu

01 01.12.2019 3M [aTta co3gaHmnAa goKymeHTa

02 02.04.2020 3M [dononHeHua Ha cTp. 8

03 30.06.2020 3M CTpyKTypupoBaHMe NpoToKosa obmeHa Ha cTp. 48-57
04 06.07.2020 3M O6HoBneHMe nHpopmaymm Ha cTp. 15

05 13.07.2020 3M [obaBneHune onncaHna B NpoTOKON 06MeHa

06 16.07.2020 3M [lo6aBneHne NyHKTOB B NPOTOKO/ 06MeHa, BepCcTKa
07 28.07.2020 3M N3meHeHune B P. 9 (/13116a): nepepaboTaHo HaMoHeHne

No6asneHune npumepos B NnpoTokon o6meHa (Archive Data);
08 03.08.2020 3M
O6HoBMEHMe gaHHbIX B Tabauue Ha cTp. 13

09 11.08.2020 3M KoppeKTrpoBKa onncaHma MHAWKauMm mogema

10 08.09.2020 3M [ob6aBneHne B onncaHune npouecca Joinn. n. 4.4

[ob6asneHue onncanma: «CobbITUA CHETUMKOBY; «[JaHHbIe

1 12.01.2021 3M
TapuduKaymmn»

[JononHeHune pasgenos: «[logkntoueHune»; «SERIAL DRIVER

12 21.01.2022 3M CFG»; «JaHHble C 31eKTPOoCUYeTUYNKOBY; «MapKMpoBKa»

13 04.2023 3M PekomeHgauum no ycTtaHoBKe mogema
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