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BBeneHue

Hactosiwee PykoBoacTBO nNo  aKkcnnyaTaumm npegHasHavyeHo ANns  O3HaKoOMIIeHUa  OBcnyXuBaroLero
nepcoHana ¢ yCTPOWCTBOM, KOHCTPYKLMEN, paboTon U TEXHMYECKMM OBCnyXMBaHMEM MOAYNSA OUCKPETHOMO
BbiBoga MY210-403 (B ganbHenLwem No TEKCTY MMEHYEMBbIV «NPUOOP» UM « MOAYIbY).

MoakntoveHne, HaCTpOIZKa n TeXO6CJ'Iy)KVIBaHI/Ie np|/|6opa OOJDKHbI npon3BoanTbCA TOJIbKO
KBaJ'IVIGbI/ILI,I/IpOBaHHbIMVI cneumannctamMmm nocne npovYTeHna HacTodLllero pykoBsoacTtea no akcnnyataunn.

O6o3HaveHune npubopa npu 3akase: MY210-403.



Mpeaynpexaarowme coobLieHUs

B naHHOM pyKOBOACTBE NPUMEHSIOTCS CrieayoLmne npeaynpexaeHns:

ﬁ OMACHOCTb
KntoueBoe cnoeo OINACHOCTb coobLiaeT o HenocpeACcTBEHHOM Yyrpo3e onacHOM CUTyauuu,
KoTopas NpMBESET K CMEPTU UIM CEPbE3HON TPaBMe, CNn ee He NPeaoTBPaTUT.

BHMMAHUE
4 : \ | Knitouesoe cnoso BHMAHWE coo6LaeT o noTeHUnansHO onacHOW CUTyaLmm, KoTopasi MOXET
NPUBECTU K HEBOMNbLUMM TpaBMaM.

@ NPEAYNPEXOEHUE

KniouweBoe cnoso NMPEAYTNPEXOEHWME coobLiaeT o noTeHuManbHO OnacHOW cuTyauuun, Kotopas
MOXET NPUBECTU K NOBPEXAEHMIO MMYLLECTBA.

NMPUMEYAHUE
EI Kniouesoe crnoso NPUMEYAHUE obpaliuaet BHUMaHue Ha nonesHble COBETHI Y peKOMeHAaLuuu,

a Takke nHgopmaumio ansa acpdekTuBHon 1 6esaBapuiiHo paboTbl 060pygoBaHuMS.

OrpaHquHMe OTBETCTBEHHOCTHU

Hu npu kakux o6etosTenscteax OO0 «[MponsBoacteeHHoe O6beanHeHne OBEH» u ero koHTpareHTbl He
OyayT HECTM IOPUAMYECKYIO OTBETCTBEHHOCTb M He ByayT Npu3HaBaTh 3a cobol kakue-nnbo obssaTenbscTBa
B CBA3M C mMoGbiM yLiep6oM, BO3HMKWKMM B pe3ynkTate YCTaHOBKM WK WUCMONb3oBaHus npuGopa
C HapyLUeHMeM JeiCTBYoLWEN HOPpMaTUBHO-TEXHUYECKON [OKYMEHTaLNUN.




Ucnonb3yemble abopeBuatypbl
MK — nepcoHanbHbIN KOMNbIOTEP.
MNJK — nporpammMmupyeMblin NOrMYECKUI KOHTPonep.
MO — nporpaMmHoe oGecneyenune.
UMM — WnpoTHO-MMynbCHas MOgYNALUS.

USB - nocnepoBatenbHbIN MHTepdERc Ansa NoaknioyveHnss nepndepuinHbixX YCTPOMCTB K

BbIYMCIIUTENBHON TEXHUKE.
UTC — BcemMunpHOE KOOPANHNUPOBAHHOE BPEMS.

RTC — yacbl peanbHOro BpeMeHM.



1 HasHa4yeHue

1 Ha3HauyeHue

Mogynb npegHa3HadyeH Ans ynpaBneHUs UCMOMNHUTENbHBIMU YCTPOWCTBaMM Ha obbekTax aBToMatm3aunm um
ynpasnsetcs ot [NMJIK, naHenbHoro koHTponnepa, MK unu nHoro ynpaensioLLero ycTponcTsa.

B moayne peanv3oBaHo 24 AUCKPETHBIX BbIXOA4a TUMa «perney.
Mogynb npuMeHsAEeTCA B NPOMBbILLIIEHHOCTU M CENbCKOM XO35IMCTBE.

Mopgynb BbinyckaeTcsa cornacHo TY 26.51.70-019-46526536-2017.



2 TexHn4eckne xapakTepucTmkm

2 TexHMYecCKue xapakTepUCTUKN

2.1 TexHM4YeCKMe XapaKTepUCTUKMU

Ta6nuua 2.1 — OCHOBHbIE TEXHUYECKUE XapPaKTePUCTUKU

HanmeHoBaHue

3HauyeHue

MutaHue

HanmeeHVle nMTaHnaA

Ot 10 po 48 B (HomuHarnbHoe 24 B)

I'IOTpe6nﬂema9| MOLLHOCTDb;

npv nuTaHum 24 B, He Bonee 9Bt
npu nutaHum 48 B, He Bonee 11 Bt
3au.u/|Ta OT NepenonitoCoOBKN HanpsXxXeHna nuTaHna Ectb

MHTepdencnl

WuTepderic obmeHa

CpaBoeHHbil Ethernet 10/100 Mbit

NHTepdeiic koHpuryprposaHus

USB 2.0 (MicroUSB), Ethernet 10/100 Mbit

Moclivtl)u?_ $CP;
MopaepxrMBaemble NPOTOKOSbI Sl\?MP,;
NTP
Bepcusa npotokona IPv4
OncKpeTHble BbiXoAabl
KonnyecTtBo BbIXOA0B 24

Tun BbiXxogoB

OneKkTpoMarHuTHoe pere

Tun KoHTakTa

Hopman bHO PA30OMKHYTbI€ KOHTaKTbl

Pexxnmbl paboTbl

* NepekrtoYeHmne NIOrM4eckoro CUrHana;
* reHepauus LUMM curHana

MakcumansHoe HanpsaXXeHne Ha KOHTaKTbl pene

* 264 B (CK3) nepemeHHOro HanpsiKeHus;
+ 30 B NOCTOAHHOTO HanNpPsHKeHNs

Tok KOMMyTaLmK

* 5 A (Mpn nepeMeHHOM HanpsiXeHun He Gonee
250 B (CK3), 50 'y, pe3anctnBHas Harpyska);

* 3 A (Mpu nocTosiHHOM HanpsxeHun He 6onee 30 B,
pe3ncTnBHasi Harpyska)

MuHMManeHbIN TOK KOMMYTaLMK 10 MA
Kateropus npumeHeHus no NOCT IEC 60947-5- AC-15. C300*
1:2014 ’
MexaHuyeckuii pecypc pene 5000 000 cpabaTbiBaHUi
* 35 000 nepekntodeHnin npu 3 A, 30 B noctogHHOro
HanNpsPKEHNS;

OneKkTpuyecknin pecypc perne, He MeHee

* 50 000 nepekntoyeHnii npu 5 A, 250 B (CK3)
NepeMeHHOro HanpshkeHus:;
* 50 000 cpabaTbiBaHWI Npy KaTeropun
npumeHeHusa AC-15, C300*

Bpewms BkntoveHns 15 mc
Bpems BbIkMoveHNs 15 Mmc
KoHTponb 06pbiBa Harpysku Het

MapameTpbl LUAM BbIxoaoB

MakcumanbHasa YyactoTa

1 'y, (npw koadpduumeHTe 3anonHeHus 0,05)

MuHumanbHas gnutensHocTb umnynbsca WM 50 mc
BcTpoeHHas Flash-namaTb (apxuB)

KonnyecTBo LUMKNOB 3anMcu n CTupaHna Jo 100000

MakcumansHbIn pasmep aina apxuea 2 k6

MakcnmansHoe KonmMyecTBO hannos apxmea 1000

MuHuManbHLI Nepnoa 3annucu apxmea 10 cekyHA




2 TexHn4yeckme xapakTepuUcTmKu

MpogomkeHue Tabnuubl 2.1

HaunmeHoBaHue | 3HaueHue
Yackl peanbHOro BpemMeHu

norpeLIJHOCTb Xo[a 4acoB, He bGonee:

npu Temneparype +25 °C 3 cekyHAbl B CyTKU

npu Temnepatypax —40 °C u +55 °C 10 ceKyHA B CyTKK
Tuvn nuTaHus Batapesa CR2032
Bpewms paboTtbl ogHow 6aTapeu 6 net

Oo6ume cBegeHuaA

[abapuTHble pa3mepsbl (82 x 124 x 83) £0,5 Mmm
CreneHb 3awwmThl KOpnyca IP20
CpenHsist HapaboTka Ha oTkas™™ 60 000 4
CpenHui cpok cny>obl 10 ner
Macca, He 6onee 0,6 kr

* YnpaBneHue anekTpomarHtamu nepeMeHHbiM HanpsbkeHnem go 300 B (CK3) u nonHon
MoLLHocTbio oo 180 BA.
** He cunTasn aneKkTpoMexaHM4ecKmx nepekrodarenen u afneMeHTa NuTaHns 4acoB peasibHOro

III NMPUMEYAHUE
BpeMeHU U retain-namartu.

2.2 U3onsaumnsa y3nos npubopa

Cxema ranbBaHW4YeCKM W30NUPOBAHHbLIX Y3FI0B U MNPOYHOCTb ranbBaHUYeCKOW W30NAuMM npuBegeHa Ha
pucyHke 2.1.

o
1100 B

Ethernet D[I Kopnyc+[mu
% A % i
?I 1000 B F 1350 B
=10..48 B 9 T Py
Iﬁ Yy
[

y y y
[ 1 3000B —1 3000 B —1 3000 B

U et e W e L oo .

1350 B 1350 B 1350 B

PucyHok 2.1 — Usonauma yanos npubopa



2 TexHn4eckne xapakTepucTmkm

Tabnuua 2.2 — Tunbl U3onauum

Tun OnucaHue

M3onsumsa gns yacTern ob6opyaoBaHusl, HAXOASLIMXCS NO4 HaNpPsXXeHUeMm, ¢
Lenbio 3aLUTbl OT MOPaXEHUS SNEKTPUYECKMM TOKOM. AnekTpuyeckas

OcHoBHag (O) NMPOYHOCTb OCHOBHOW N30MALMK NpMbopa NPOBEPSIETCH TUMOBBLIMU UCMbITAHUSMU:
NPUNOXKEHWEeM UCMbITaTENbHOIO NePeMEHHOro HanpPsiXKeHWUs!, BennyYnHa KoToporo
oTnMYaeTcs Ans pasnuyHbIX Lenen npubopa

HesaBucumas nsonsiums, B A0NOHEHNE K OCHOBHOW U30MsUMM NS rapaHTm

3alUTbl OT NOPaXXEHUsI ANEKTPUHECKMM TOKOM B Crlyvae 0Tka3a OCHOBHOW
HononHuTeneHas () n3onauuKn. AnektTpuyeckas NPOYHOCTb AOMNOMHUTENBLHON n3onauumn npnbopa
NPoBepPSIETCS TUMOBLIMI UCMNbITAHUSIMW UCTNbITATENbHOTO NEePEMEHHOIro
HaNPsPKEHUS pa3NMYHON BENUYMHBI (OENCTBYIOLLEE 3HAYEHNE)

OTtgenbHas cuctema u3onauum, NnpUuMeHsemas ans Yacten nog HanpspkeHneM,
Yeunernas (Y) koTopas obecneynBaeT CTeneHb 3almTbl OT NOPaXKEHNS ANEKTPUYECKUM TOKOM,
3KBMBANEHTHYIO ABOMHON uonsuun cornacHo NOCT 51841

2.3 YcnoBus akcnnyaTtauum

Mpnbop oTBeyaeT TpeboOBaHUAM MO YCTONYMBOCTU K BO3AENCTBMIO MOMEX B COOTBETCTBUMN C

FOCT IEC 61131-2. o ypOBHIO u3ny4yeHns pagmonomMex (nomexoammccun) npubop cooTBETCTBYET HOpMaM,
yCTaHoBMNeHHbIM Ans  obopygoBaHust knacca A no [OCT 30804.6.3. [lNpubop npegHasHadyeH ans
3Kcnnyataumm B CrieayoLLmX YCroBUSIX:

* Temnepartypa okpy>atoLlero Bo3gyxa ot MmuHyc 40 go nntoc 55 °C;

* OTHOCUTENbHAaA BNaxxHoCTb Bo3ayxa oT 10 % ao 95 % (npu +35 °C 6e3 KoHaeHcaumm Bnarm);
» aTmocdepHoe gaeneHune ot 84 oo 106,7 kla;

* 3aKpbITble B3pbliBOOE30MacHbIE NOMeLLeHUs 6e3 arpecCrMBHBLIX MApOB Y rasos;

* ponycTtumas cteneHb 3arpssHeHms 2 no FOCT IEC 61131-2.

Mo yCTON4YMBOCTM K MEXaHNYECKUM BO3AENCTBUAM BO BPEMS 3KCMyaTauum npubop cooTBETCTBYET
MOCT IEC 61131-2.

Mo yCcTOMYMBOCTU K KNIMMATUYECKMM BO3OENCTBMSIM BO BPEMS SKCNyaTauum npubop CooTBETCTBYET
MOCT IEC 61131-2.

10



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

Bo Bpems akcnnyataumm 1 TEXHUYECKOro obenyxmnBaHusa criegyet cobntogatb Tpeboannsa MOCT 12.3.019-
80, «MpaBun akcnnyaTauum anNekTpoycTaHOBOK NoTpebuTenei» n «MNpaBun oxpaHbl Tpyaa nNpu aKchnnyaraumm
3MeKTPOYCTaHOBOK NOoTpebuTenemn».

MpuGop crnegyeT ycTaHaBnMBaTb B CreLMAnM3VpPOBaHHbIX LWkadgax, AOCTYN BHYTPb KOTOPbIX paspelleH
TONMbKO KBanvuuUMpoBaHHbIM crieumanuctaM. Jliobble noaknoveHuss Kk npubopy v pabotbl Mo ero
TEXHNYECKOMY OOCMyXWBaHWIO creayeT MNpPOBOAWUTb TOMbKO MpWU  OTKMKOYEHHOM NuTaHuu npuGopa W
NOZKIMOYEHHbIX K HEMY YCTPOUCTB.

He OonyckKkaeTcd nonagaHne Bnaru Ha KOHTakTbl BbIXOAHbIX pa3beMOB U BHYTPEHHUE 3NeMEeHThI npm6opa.

f BHUMAHUE
3anpeLleHo ncnonb3osaTb NPMBOP NPU HanNnU4YKMM B aTMocdepe KUCMOT, Lenoyen, macen u NHbIX
arpeccuBHbIX BELLECTB.

11



4 MoHTax

4 MoHTax

MpuGop ycTaHaBnvMBaeTcs B WKady  9nekTpoobopynoBaHus.
KoHcTpykuma wkadba gomkHa obecrneuvBaTb 3almMTy npubopa oOT
nonagaHusa BRaru, rpsisan U NOCTOPOHHMX NPEAMETOB.

[ns ycraHoBku Npubopa crneayeT BbiNONHUTL AeNCTBUS:
1. Y6eoutbca B HannunmM cBoboaHoOro NnpocTpaHcTea ans
noaKnoYeHus Npubopa 1 NPoKNaaxkM NpoBoaOB.

2. 3akpenuTb npubop Ha DIN-pelike nnn Ha BepTUKanbHOWM
MOBEPXHOCTU C NMOMOLLbIO BUHTOB (CM. pUCYHOK 4.1).

N
AN

PucyHok 4.2 — HeBepHbI MOHTaxX

\%

PucyHok 4.1 — BepHbI MOHTaX

c BHUMAHUE
Bo Bpemsi MOHTaxa HeobxoamMmo Hanuyme cBoboAHOro NpocTpaHcTea 50 MM Hag MoAdynem 1 nof HAM.

12



4 MoHTax

201B. D35

P

124
===
116

gy

L e,

PucyHok 4.4 — YcTaHOBOYHbIE pa3mepbl

PucyHok 4.3 — Fa6apuTHbIN YepTex
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5 MopgkntoyeHne

5 MNMoaknroyeHune

5.1 PekomeHaauum no noaknoyYeHno

MOoHTax BHELLHNX CBA3EWN OCYLLIECTBNSAETCS NPOBOAOM cedeHnem He 6onee 0,75 mm2.

[ns MHOFOXWUINbHbLIX NPOBOAOB CrieayeT UCMONb30BaTh HAKOHEYHUKMN.

lMocne MoHTaxa criegyeT ynoXxuntbe NpoBoAa B kabenbHOM KaHarne koprnyca Moayrns U 3aKpbiTb KPbILLKOM.

B cnyyae HeobxogumocCTy criegyeT CHSATb KNEMMHUKY MOZYNSA, OTKPYTMB ABa BMHTA MO yriiam KIeMMHUKOB.

MoHTax npoBoAdoB MNMUTaHUA crnegyeTtr npom3BoauTb C NMOMOLLBbKO OTBETHOIO KrIieMMHUKa U3 KOMMJieKkTa
NOCTaBKW.

@ NPEAYNPEXOEHUE

MoakntoveHne 1 TeXHUYecKoe O6Cﬂy)KVIBaHMe npon3BoanUTCA TOJ1bKO NMpU OTKIMKOYEHHOM NMUTaHUN

MOZYNS U NOAKIOYEHHBIX K HEMY YCTPOWCTB.
5.2 Ha3Ha4YyeHMe KOHTAaKTOB KNeMMHMKa

NPEOAYNPEXOEHUE
3anpellaeTcs NoAKnoYaTh NPOBOAa Pa3HOro CeYeHUs K O4HOMN KneMme.

USB Device [
= DO9%A
-~
DO9B -
CepsucHas /1 u < DOl0A M 1 oot g
KHOMka DO11A
-
DO11B
DO12A -
. DO12B
DO13A -
-
| DO13B
DO14A -
DO14B
DO15A >
-
~_ DotB DO15B
- DO1,2A DO16A | >
DO2B ' > DO168B
| D038 DO178 ' -
DO3,4A - | DO17,18A
. DO4B __DO18B >
DO5B > - DO19B
DO5,6A o D019,20A
DO6B | - DO20B
< DO7B ~_ D021B >
DO7,8A ' > < D021,22A
1 DO8B D022B >
. > €
D023B
DO23,24A ' >
DO24B
0 >
PucyHok 5.1 — HazHa4yeHne KOHTaKTOB KIeMMHUKa
HaumeHoBaHue KOHTaKTa Ha3HauyeHue
Pene ¢ NO koHTakTamu DOxA MogkntoyeHne K HopmarnbHO Pa3OMKHYTOMY

DOxB KOHTaKTy

14



5 MopgkntoyeHne

5.3 HasHayeHue pa3bemoB

Pa3bembl MHTEPKENCOB 1 NUTaHUS NpUGopa NPUBEOEHbLI HA PUCYHKE HIKE.

Pasbem g
MOAK/I0YEHUS
NNUTaHUS

203K 2 o LR
Pasbembl ans <><>4>0 & 0<>O<><>
MoAKITIOHeHNS S O IR
_xaens Ethernet © .00 ¢ .00

Ethernet 2

A

SO0 SO0

Ethernet 1

>

PucyHok 5.2 — PasbeMbl npubopa

5.4 NutaHue

BHUMAHME
Vi ” \ | PekoMeHayeTCcs NPUMEHSATb UCTOYHUK NUTaHUS C TOKOM Harpysku He 6onee 8 A.

c BHUMAHME
OnvHa kabens nuTaHusa He gormkHa npeebliwaTtb 30 M.

f BHUMAHWUE 0B 24 B
Mcnonb3oBaHne NCTOYHUKOB NUTaHua 6e3 ﬂOTeHLlMaﬂbHOVI

pas3BSA3KM unmn ¢ 6a3oBon (OCHOBHOW) M30NALMEN Lenen HU3KOro
HanpsKeHUst OT NIMHUI NEPEMEHHOIO TOKa, MOXET NPUBECTU K
NOSIBMEHMWIO ONACHbBIX HANPSXKEHWI B LiensX.

PucyHok 5.3 — HasHauyeHue
KOHTaKTOB NUTaHUA

5.5 NMNopknioyeHune K BbIXxogam

Ha pucyHkax 5.4 n 5.5 npeacrtaBneHbl CXeMbl NOAKNIOYEHNSA BHELLHUX CBA3EN K AUCKPETHBIM BbIXO4aM.

- f
| DOxA -

DOxB —___] t
| R C|
S I

PucyHok 5.4 — Cxema noaknoyeHUs BHELWHUX CBA3eM K AUCKPETHbLIM BbIXO4am TUna «pene»
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5 MopgkntoyeHne

R1 C] AC/DC
T Hb ?
| RH1 |
DOx1B
——DOx1,x2A —
H
DOx2B 1 | '
| R G2
-} 4 I—'

PucyHok 5.5 — Cxema nogkno4yeHus K pene ¢ o6WMMnN KOHTaKTaMmm

2 BHUMAHMUE
B cnyvae noaknoveHnn MHOYKTMBHOW Harpysku criegyet yctaHosuTb RC-Lenb napannensHo
Harpy3ke. B MmomeHT kommyTaumm B Lenu RC-Lenb nogasnsaeTt obpasosaHue Ayru 1 MOMex.

5.6 NMoaknto4yeHne no uHtepdency Ethernet

Onsa nogknioyeHns mogynen k cetn Ethernet MoxHoO Mcnonb3oBaTh cnegytoLime CXemb:
* «3Be3ga» (CM. pUCyHoK 5.6);

* «Llenouka» / «Daisy-chain» (cMm. pucyHok 5.7).

Eér\lﬁtrgﬁt LLImoaM,unﬂ BbIX0Za
10/100 MéwT/c Pl
~—
9
&@ﬁ’/ﬁ

MK

MacTep cetu

MacTep cetu

PucyHok 5.6 — NMoakntoyeHue no cxeme «3Be3aa»
@ NPEAYNPEXOEHUE
1. MakcumanbHas gnvHa nuHuin ceasm — 100 m.
2. MNopgkntodeHne BO3MOXHO K ntobomy nopty Ethernet mogyns.
3. HesagencteoBaHHbI Ethernet-nopTt cnefyeTt 3akpbiTh 3arnyLUKON.

Insa nogknioyeHus no cxeme «Llenoyka» cnegyet ncnonb3oBaTtb 06a Ethernet-nopra moayns. Ecnu moaynb

BblLLEN U3 CTPOS UMM OTKMIOYMIIOCh NUTaHWe, To AaHHble GyayT nepenaBaTbcst ¢ nopta 1 Ha nopT 2 6es
pa3pbiBa CBA3W.
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5 MopgkntoyeHne

MK LLnto3 ans Bbixoaa
al B WHTepHeT

Mactep cetu

PucyHok 5.7 — NMoaknroyeHune no cxeme «Llenoyka»

® NPEAYNPEXOEHUE

1. MakcumanbHas gnvHa NMHUM CBA3M MEXAY OBYMSI COCEAHNMUN aKTUBHLIMW YCTPONCTBAMMU NMpU
noakmnoyeHnn no cxeme «Llenovka» agomkHa 6biTb He 6onee 100 M.

2. [lonyckaeTcsa cMexHas cxema NoaKmoveHns.
3. HesapencTtBoBaHHbIN Ethernet-nopT cnegyeT 3akpbiTb 3arnyLUKON.
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

6 YcTpoucTBO U NpUHUMN paboTbl

6.1 MpuHuMn pa6oTbl
MO,CI,yJ'Ib nony4yaeTt KoMmaHAbl Ha ynpaBlieHne BbIXo4amMu OoT MaCTepa ceTn.

B kavectBe MacTtepa ceT MOXXHO UCMONb30BaTh:
« [1K;
* MJIK;
* NaHenb oneparopa;

* yoaneHHbI obnaYHbIv cepBuc.

Ecnu npeBblileH TaniM-ayT obMmeHa ¢ MacTtepom ceTu, To Moayrnb nepexoanT B 6e3onacHoe COCTOSHME.

6.2 Unaukauma v ynpaBneHue

Ha nuueBo naHenn npubopa pacnonoXeHbl 3NeMeHTbl WHAUKauumM — cBetoguoabl. HasHadeHue
CBETOOMOA0B NpuBeaeHo B Tabnuue 6.1

VIET

MY210-403

O

Eth1 ™
E Eth2 10

A 11

DO

Do

©NO S WN =

PucyHok 6.1 — JluueBas naHenb npubopa

@ NPEOYNPEXOEHUE

B HWKHEn YacTn nuueBon naHenu pacnonoxeHo none «IP».
Mone «IP» npegHasHayeHo Ansa HaHeceHwus IP-agpeca mogynsa TOHKMM MapKepoMm Uinv Ha BymaxKHON
Haknemke.

Tabnuua 6.1 — HasaHayeHue MHOMKaTOPOB

WUHgukaTop CocTosiHMe nHAuKaTopa HasHauyeHue
- HanpspkeHne nutanmsa npubopa
MutaHue O (3eneHbli
( ) BkritoueH noaaHo
MNepenayva gaHHLIX Mo nopTy 1
. Mwuraet PeA A PTY
Eth 1 (3eneHbin) Ethernet
He ceeTtutcs Kabenb He noaknoyeH
M Y HHbIX MO NopTy 2
o Muraet epenatafia 0 nopry
Eth 2 (3eneHbin) Ethernet
He ceeTtutcs Kabenb He noaknoyeH
He ceetutCSH C6owu oTtcyTCcTBYIOT
Aapusi A\ (KpacHbIit)* c C60i1 OCHOBHOTO MPUINOXeHNs n/
BETUTCSH NOCTOSIHHO WAM KoHAMrypaLMn
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6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.1

UuaukaTop CocTosiHMe uHaMKaTopa HasHauyeHue

Heobxognma 3ameHa 6atapeu
NUTaHNs YacoB (HanpsikeHue
BaTapeu Huxe 2 B)

Bknitovaetcsa oauH pas B ABe
cekyHAbl (BkntoyaeTcst Ha 100 mc)

BkritoyaeTca ABa pasa B cekyHay

(BkniouaeTcs Ha 100 MC yepes Mogaynb HaxoguTcs B 6e3onacHoM

naysy 400 mc) COCTOSIHWM
Bkrnitovaetca Ha 900 mc yepes AnnapaTHbIn cbon nepudepum
nay3sy 100 mc (Flash, RTC, Ethernet Switch)
NHaukaTopbl cocTosiHMS Beixogos | CBetutces 3aMKHyTOe COCTOsHIE BbIXoAa
(3eneHbii) He cBeTtuTCsH Pa3oMKkHyTOe cocTosiHMe Bbixoaa

NMPUMEYAHUE
|I| * MpuopuTeTbl MHAMKaUUM ceeToamMoaa «ABapusi» oT 6oMnbLUEro K MEHbLLEMY: annapaTHbIN c6oun,
nporpaMmMHble oLwmnbKn, 6esonacHbIN pexnMm, ypoBeHb 3apsaa 6atapen.

Moa nMueBoit NaHesbio pacrnonoXeHbl KNIEMMHUKU U CepBUCHas KHOMKa (CM. pUcyHoK 5.1).

CepBucHas kHomnka NpegHasHavyeHa a1 BbINONHEHUS crieayowmx oyHKUMIA:
* BOCCTAHOBIEHMS 3aBOACKNX HacTpoek (pasgen 7.10);
* yctaHoBku IP-agpeca (pa3gen 7.4);

* 0OHOBNEHWSI BCTPOEHHOrO NporpaMmHoro obecneveHus (pasgen 7.8).

6.3 Yacbl peanbHOro BpemMeHu

B npmnbope ecTb BCTpOeHHble Yackl peanbHoro BpemeHn (RTC). Yackl peanbHoOro BpemeHun paboTalT oT
CcoBCTBEHHOrO GaTapenHoOro MCTOMHUKA NMUTaHKS.

Otcuet BpemeHu nponssogntca no UTC B cekyHaax, HadmHas ¢ 00:00 01 sHBaps 2000 roga. 3HavyeHne RTC
NCrnonb3yeTcs AN1s 3an1cu B apxmB.

MNogpo6Hee o0 HacCTpoKKe YacoB peanbHOro BpeMeHu cMm. pasagen 7.9.

6.4 3anucb apxmBa

B moaynb BcTpoeHa dnelu-namath (flash), pasmeveHHasa nog dannosyto cuctemy ¢ wmugposaHmemM annos.
Anroputm wudgpoBaHms — Data Encryption Standard (DES) B pexume cuenneHus ©6nokos
wudgpotekcta (CBC). B kauyecTBe Kntoya uMcnonb3yeTcss cTpoka superkey. Bektop uvHuumanusauum
reHepupyeTca ¢ noMoLblo Xel-pyHKUMKU (CM. npunoxeHne A ). AprymeHToOM (yHKUUU SBNSETCS Naporb,
3agaHHbI B [10 Owen Configurator. B koHLe danna coxpaHsieTca KOHTPOrbHasi CymMma, paccyuTaHHasi no
anroputmy CRC32 (KoHTponbHas cyMmma Takke WwmudpupyeTes).

ApXv1B MoAyrns coxpaHseTcs B Buae Habopa cdannos. lNepuog apxveaumn, orpaHMYeHne Ha pasmep OgHOro
danna n nx konuyectBo 3agaetcd nonb3oBatenem B 10 Owen Configurator. Ecnn apxuB nNonHOCTbIO
3anonHeH, To JaHHble Nepe3anncbiBalOTCH, Ha4YMHasA C CaMblX CTapbIX AaHHbIX CAMOro CTaporo danna.

dann apxmBa cocTouT M3 Habopa 3anucen. 3anucu pasgeneHbl cumBonamy nepeHoca crtpoku (0xOAOD).
Kaxpgas sanucb COOTBETCTBYET OAHOMY MapaMeTpy M COCTOWUT U3 Norew, pasgerneHHbiX CMMBOSIOM «;» (6e3
KaBbl4ek). Popmat 3anucu NpuBeaeH B Tabnmue Hke.

Tabnuua 6.2 — ®opmart 3anucu B ¢hanne apxmsa

MapameTp Tun Pa3mep KommeHTapuin
MeTka BpeMeHu Binary data 4 Ganta B cekyHaax HaumnHasi ¢ 00:00 01.01.2000 (UTC+0)
Pasgenutens Ctpoka 1 6ant CumBon «;» (6e3 kaBblyek)

19



6 YCTpPOWMCTBO U MpUHLUMN paboThbl

MpogomkeHue Tabnuubl 6.2

MapameTp Tun Paamep KommeHTapuin

YHUKanbHbIN
naeHTudukaTop Crtpoka 8 Gant
napameTtpa (UID)

B Buae ctpoku us HEX-cumBonos ¢ BegyLmmu
HynsAMK

Paspenutenb Crpoka 1 GanT CumBon «;» (6e3 KaBblYeK)

3aBUCKUT OT B Buae ctpoku ns HEX-cnumBonos ¢ BegyLLUMMu
napameTpa HynSAMK

3HaveHue napameTtpa| CTpoka

Paspgenutenb Ctpoka 1 GanT CumBon «;» (6e3 KaBbl4eK)
1 — 3HayeHne napameTpa KoppekTHo, O — 3Ha4eHne
Cratyc napametpa | Binary data 1 6anT napameTpa HEKOPPEKTHO U €ro JanbHewnwasi
obpaboTka He pekomeHaoBaHa
MepeHoC cTpokK Binary data 2 6anTa \n\r (OxOAOD)
Mpumep

PacwundpoBaHHas 3anuch:

0x52 0x82 0xD1 0x24 0x3B 0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 0x3B 0x30 0x30 0x30 0x30 0x30
0x30 0x30 0x31 0x3B 0x31 0x0A 0x0D

roe
0x52 0x82 0xD1 0x24 — meTka BpeMeHu. [ing nony4vyeHus gatbl u BpeMmeHu B oopmate UnixTime
cnegyet U3MeHUTb NOPSAoK 6anT Ha NPOTUBOMONOXHbIA U 06ABUTL KOHCTAHTY-CMELLeHUe (Y1Cno

cekyHa mexay 00:00:00 01.01.1970 n 00:00:00 01.01.2000): 0x24D18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootBetctByeT 29 utonsa 2019 r., 10:09:31);

0x3B — pasgenurens;

0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuUKanbHbIV naeHTUdKKaTop napametpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHune napamerpa (00000001);

0x31 — cTatyc napameTpa (1 — 3Ha4eHne napamMmeTpa KOPPEKTHO);

0x0A 0x0D — cMBOIbl NEPEHOCA CTPOKM.

Mpubop dumkcmpyeT Bpemsi B apxmBHbIX dhannax no BCTPOEHHbIM YacaM peanbHOro BpeMeHU. Takke MOXHO
3afaTb 4YacoBOW Mosic, KoTopbi byaeT cumtbiBaTbecd OwenCloud vnu BHewHum T10O. 3anuchk Bo dnel-
namaTe (flash) nmpoucxoauT c onpegeneHHoOM 4YacTOTOW, paccyMTaHHOW Takum obpas3om, 4ToObl pecypca
dpnew-namatu (flash) npnbopa xsatmuno Ha cpok He meHee 10 net paboThbl.

[ns YTeHns apxmBa MOXHO MCMONb30BaTh:

* obnayHbI cepnc OwenCloud (aBTomMaTnyeckoe YTeHve B cryyae notepuy 1 AanbHenLero
BOCCTaHOBIEHNS CBA3N);

+ [10 Owen Configurator (Hanpumep, ANs py4HOro aHanusa);
* 10O nonb3oBaTens (¢ nomouwpbto 20 dyHkuun Modbus).

Cnmcok apxvBupyembix napameTpoB poctyneH B Owen Configurator Ha Bknagke WHdopmauus o6
ycTpouncTtBe. [lopsagok 3anncu napameTpoB B apxXmB COOTBETCTBYET NOPSAAKY NapamMeTpoB Ha BKNaakKe.

ApxuB cuntbiBaetcsa ¢ nomowpbto 20 yHkumm Modbus (0x14). OaHHas cdyHKuusa BO3BpaLLaeT cogepkaHune
permcTpoB canna namsaTi 1 No3BOJISIET C MOMOLLbIO OAHOMO 3anpoca NPoYNTaTh OOHY UM HECKOSBKO 3anmcen
N3 OAHOr0 MM HECKOSbKUX (hansoB.

B 3anpoce uTeHus harina ons Kkaxaow 3anncu ykasblBaeTcs:

* TUN ccbinkn — 1 6anT (QormkeH ObITb paBeH 6);
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6 YCTpONCTBO M NpMHLUMN paboThl

* HOMep harina — 2 banTa;
* HavanbHbIV agpec perncTpa BHyTpu danna — 2 6anTa;

* KONMYECTBO PErucTpoOB AN YTeHus — 2 banTa.

NMPUMEYAHUE
Homep dhaina B 3anpoce no Modbus paccunTtbiBaetca kak 4096 + nopsiakoBbIN HOMepP dhanna.
MopsagkoBas Hymepauums dannos Begetcd ¢ Hyns. MNapametp «llocnegHuin MHAEKC apxmBa» COaepPXuUT
NopsiAKOBbIM HOMep dhanna apxmea, B KOTOPbIV NOCNEeaHUA pa3 3anncbiBanvch JaHHbIE.

KonnyecTBo cuMTbIBaeMbIX PEMMCTPOB B 3anpoce AOMKHO BbiTb mogobpaHo Takmum obpasom, 4Tobbl AnvHa

OTBETA He npeBbIlana gonyctumyto anuHy naketa Modbus (256 6anT).

Pa3mep daiina apxvBa 3apaHee HeU3BECTEH, MO3TOMY CrefyeT CHUTbIBaTb MOPLUMM AaHHbIX C MOMOLLbIO
OoTAenbHbIX 3anpocoB. Ecnv B oTBeT Ha 3anpoc 6yger nony4yeHo cooblleHne C KOAOM  OLwMGKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTb BbIBOA, YTO afgpeca pernctpoB B 3anpoce
HaxogsATcs 3a npefenamu danna. Ytobbl cunTaTh nocrnedHue OaHHble danna, Tpebyercs yMeHbLIUTb
KONMYeCTBO PErncTpoB B 3arpoce.

NMPUMEYAHUE
m Ecnu oTkniounTb NUTaHMe BO BpeMFI 3annucu gaHHbIX B avaua, 3annUCb MOXET He COXpaHI/ITbCﬂ.
6.5 PeXxnuMmbl oOMeHa AaHHbIMU

Mogaynb nogaepXuBaeTt cneaylLlime pexnmsl 0OMeHa AaHHbIMM:
» 06meH ¢ MacTtepom ceTn no npotokony Modbus TCP (nopt 502) — g0 4 o4HOBPEMEHHbLIX COEAVHEHWI
C pasHbiMn MacTtepamu ceTu;
 coeguHeHune n odmMeH gaHHbeiMm ¢ MK ¢ nomousto MO Owen Configurator;
» 06MeH ¢ yaaneHHbIM obnavHbiv cepucom OwenCloud (Heobxoamm gocTtyn B IHTEPHET);
» 06MmeH no npoTokony MQTT;
» 06meH no npoTokony SNMP.

6.5.1 Pabota no npotokony Modbus TCP

Tabnuua 6.3 — YteHne n 3anucb napameTpoB no nportokony Modbus TCP

Onepauwus DyHKUMA
UTteHne 3 (0x03) nnu 4 (0x04)
3anucb 6 (0x06) nnn 16 (0x10)

Cnuncok pernctpos Modbus cunteiBaetca ¢ npubopa ¢ nomowbio 1O OWEN Configurator Bo Bknagke
MapameTpbl ycTpoicTBa. A Takke cnmcok pernctpoB Modbus npeactaeneH B Tabnumuax HAXe.

Tabnuua 6.4 — O6wume perncTpbl onepatuBHoro oomeHa no nportokony Modbus

HasBaHue Peructp Pasmep/Tun/onncanue

HasBaHue (Mvs) npmubopa ans 0xF000 CumBonbHas cTpoka ao 32 6an,

nokasa nonb3oBarento (DEV) koanposka Win1251

Bepcusa sctpoeHHoro MO npmnbopa 0xF010 CumBornbHas cTpoka Ao 32 6anr,

ans nokasa nonb3osatento (VER) koguposka Win1251

HassaHue nnatgopmbl 0xF020 CumBonbHag cTpoka ao 32 6an,
Win1251

Bepcusa nnatdopmbl 0xF030 CumBonbHas cTpoka ao 32 6an,
Win1251

Bepcusa annapaTtHoro 0xF040 CumBonbHas cTpoka ao 16 6anT,

obecnevyeHus Win1251

[ononHuTtenbHas cuMBOrbHas 0xF048 CumBonbHas cTpoka ao 16 6anT,

WHopmaums Win1251

Bpewms v pata 0xF080 4 6anTa, B cekyHaax ¢ 2000 r
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.4

HasBaHue Perunctp Pasmep/Tun/onncaHue
YacoBolt nosic 0xF082 2 GawnTa, signed short, cmeweHne B
MUHyTax oT [puHBMYa
3aBopgckon Homep npubopa 0xF084 CumBonbHas cTpoka 32 6aniTa,

koguposka Win1251,
ucnonbayetcsa 17 cuMBonoB

Tabnuua 6.5 — Pernctpbl o6meHa no npotokony ModBus

MapameTp 3HaueHue (ea. nam.) Appec perucTtpa Tun pocTtyna dopmart
DEC HEX AaHRbIX
Pexum paboThbl 0 — nepekntoyeHne 272 0x110 | YteHue n 3anucb UINT 16
Bbixoga DO1 NOrMYEeCcKoro curHana;
1 - WKUM
Pexxum paboThbl 0 — nepekntoyeHne 273 0x111 YTteHune v 3anuch UINT 16
Bbixoga DO2 JIOrM4YecKoro curHana,;
1 - WKUM
Pexxum paboThbl 0 — nepekntoyeHne 274 0x112 | YTteHwne u 3anucb UINT 16
Bbixoga DO3 JIOrM4YecKoro curHana;
1 - WKUM
Pexum paboThbl 0 — nepekntoyeHne 275 0x113 | YTteHwne u 3anucb UINT 16
Bbixoga DO4 JIOrM4YecKoro curHana,;
1 - WM
Pexxum paboThbl 0 — nepekntoyeHne 276 0x114 | YTteHwne u 3anucb UINT 16
Bbixoga DO5 JIOrM4YecKoro curHana,;
1 - WM
Pexum paboThbl 0 — nepekntoyeHne 277 0x115 | YTteHwne u 3anucb UINT 16
Bbixoga DO6 JIOrM4YecKoro curHana,;
1 - LWHM
Pexum paboThbl 0 — nepekntoyeHne 278 0x116 | YTteHwne u 3anucb UINT 16
Bbixoga DO7 niormyeckoro curHana,
1 - WM
Pexxnm paboThl 0 — nepekntoyeHne 279 0x117 | YTteHwne u 3anucb UINT 16
Bbixoga DO8 JNIOrM4YecKoro curHana,;
1 - WM
Pexxvm paboThl 0 — nepekntoyeHne 280 0x118 | YTteHwne u 3anucb UINT 16
Bbixoga DO9 JNIOrM4YecKoro curHana,;
1— WM
Pexum paboThbl 0 — nepekntoyeHne 281 0x119 | YTteHwne u 3anucb UINT 16
Bbixoga DO10 JIOrMYecKoro curHana,;
1 - WUM
Pexxnm paboThbl 0 — nepekntoyeHne 282 Ox11A | YteHue mn 3anuco UINT 16
Bbixoga DO11 NIOrMYecKoro curHana;
1 - WUM
Pexxnm paboThl 0 — nepekntoveHne 283 0x11B | YTteHwue n 3anuckb UINT 16
Bbixoga DO12 NOrMYecKoro curHana,;
1 - WUM
Pexum paboThbl 0 — nepekntoyeHne 284 0x11C | YTeHue n 3anucob UINT 16
Bbixoga DO13 NOrMYecKoro curHana;
1 - WUM
Pexum paboThbl 0 — nepekntoyeHne 285 0x11D | YTeHue un 3anucb UINT 16
Bbixoga DO14 NOrMYEeCcKoro curHana;
1 - WUM
Pexum paboThbl 0 — nepekntoyeHne 286 Ox11E | YTteHwue n 3anucb UINT 16
Bbixoga DO15 NOrMYEeCcKoro curHana;
1 - WUM
Pexxum paboThbl 0 — nepekntoyeHne 287 0x11F | YTeHue n 3anuch UINT 16
Bbixoga DO16 NOrMYeCcKoro curHana;
1 - WAUM
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec pernctpa Tun pocTtyna dopmat
DEC HEX AanHBIX
Pexxvm paboThbl 0 — nepekntoyeHne 288 0x120 | YteHue n 3anuch UINT 16
Bbixoga DO17 JIOrM4YecKoro curHana;
1 - WM
Pexnm paboThl 0 — nepekntoyeHne 289 0x121 | YteHue n 3anuch UINT 16
Bbixoga DO18 NOrMYecKoro curHana;
1 - WM
Pexxvm paboThbl 0 — nepekntoveHne 290 0x122 | YTeHwue n 3anucb UINT 16
Bbixoga DO19 NIOrMYecKoro curHana;
1 - WM
Pexum paboThbl 0 — nepekntoveHne 291 0x123 | YTeHwue n 3anucb UINT 16
Bbixoga DO20 NIOrMYecKoro curHana;
1 - WM
Pexum paboThbl 0 — nepekntoveHne 292 0x124 | YTeHwue n 3anucb UINT 16
Bbixoga DO21 NIOrMYEeCcKOoro curHana;
1 - WM
Pexum paboThbl 0 — nepekntoyeHne 293 0x125 | YTeHwue n 3anucb UINT 16
Bbixoga DO22 NIOrMYEeCcKoro curHana;
1 - WM
Pexxum paboThbl 0 — nepekntoyeHune 294 0x126 | YteHue n 3anuch UINT 16
Bbixoga DO23 NOrMYecKoro curHana;
1 - WM
Pexxum paboThbl 0 — nepekntoyeHune 295 0x127 | YteHue n 3anuch UINT 16
Bbixoga DO24 JIOTMYECKOoro curHana;
1 - WM
Mepwnog LM Beixoga | 1000...60000 308 0x134 | YteHune n 3anucb UINT 16
DO1 (MnnnucekyHa)
Mepnog LLIAM Beixoga | 1000...60000 309 0x135 | YTeHue n 3anucb UINT 16
DO2 (MunnucekyHn)
Mepwnog LM Beixoga | 1000...60000 310 0x136 | YTteHue n 3anucb UINT 16
DO3 (MunnucekyHa)
Mepwnog LM Beixoga | 1000...60000 311 0x137 | YteHwne n 3anucb UINT 16
DO4 (MunnucekyHa)
Mepnog LM Beixoga | 1000...60000 312 0x138 | YTteHue n 3anucb UINT 16
DO5 (MunnucekyHa)
Mepuog WM Bbixoga | 1000...60000 313 0x139 | YteHue n 3annch UINT 16
DO6 (MnnnucekyHa)
Mepwnog WM Beixoga | 1000...60000 314 0x13A | YteHune n 3anucb UINT 16
DO7 (MnnnucekyHa)
Mepwnog WM Beixoga | 1000...60000 315 0x13B | YteHune n 3anucb UINT 16
DO8 (MnnnucekyHa)
Mepwuog LM Beixoga | 1000...60000 316 0x13C | YTteHue n 3anucb UINT 16
DO9 (MunnucekyHn)
Mepwnog LLIAM Beixoga | 1000...60000 317 0x13D | YTteHue n 3anucb UINT 16
DO10 (MunnucekyHa)
Mepnog LM Beixoga | 1000...60000 318 Ox13E | YteHue n 3anucb UINT 16
DO1M1 (MnnnucekyHa)
Mepuog WM Bbixoga | 1000...60000 319 0x13F | YteHue u 3anuchb UINT 16
DO12 (MunnucekyHa)
Mepwnog WM Beixoga | 1000...60000 320 0x140 YT1eHne n 3anuchb UINT 16
DO13 (MynnucekyHa)
Mepwuog WM Beixoga | 1000...60000 321 0x141 YTeHune u 3anuchb UINT 16
DO14 (MynnucekyHa)
Mepwuog LM Beixoga | 1000...60000 322 0x142 | YteHue n 3anucb UINT 16
DO15 (MnnnucekyHa)
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) Apnpec pernctpa Tun pocTtyna dopmat
DEC HEX AaRHBIX

Mepuog WM Bbixoga | 1000...60000 323 0x143 | YteHue n 3anuckb UINT 16
DO16 (MunnucekyHa)
Mepuog WM Bbixoga | 1000...60000 324 0x144 | YTteHune n 3anucb UINT 16
DO17 (MunnucekyHa)
Mepwuog WM Beixoga | 1000...60000 325 0x145 | YteHue n 3anucb UINT 16
DO18 (MrnnucekyHa)
Mepwuog LWWAM Beixoga | 1000...60000 326 0x146 | YteHue n 3anucb UINT 16
DO19 (MnnnucekyHa)
Mepwuog LWAM Beixoga | 1000...60000 327 0x147 | YteHue n 3anucb UINT 16
D020 (MnnnucekyHa)
Mepnog WM Bbeixoga | 1000...60000 328 0x148 | YteHue n 3anuchb UINT 16
D021 (MnnnucekyHa)
Mepuog LWUAM Beixoga | 1000...60000 329 0x149 | YTteHue n 3anucb UINT 16
D022 (MMnnucekyHa)
Mepnog LM Bbeixoga | 1000...60000 330 0x14A | YteHune n 3anucb UINT 16
D023 (MrnnucekyHa)
Mepuog WM Bbixoga | 1000...60000 331 0x14B | YTteHue u 3anucb UINT 16
D025 (MrnnucekyHa)
Koadpcpmument 0...1000 (0,10%) 340 0x154 | YteHue n 3anmcb UINT 16
3anonHenus WM
Bbixoga DO1
Koadppmument 0...1000 (0,10%) 341 0x155 | YTteHue n 3anucb UINT 16
3anonHenus WM
Bbixoga DO2
Koadpcpmument 0...1000 (0,10%) 342 0x156 | YTteHue n 3anuckb UINT 16
3anonHeHus LWMM
Bbixoga DO3
KoadpdouumeHnt 0...1000 (0,10%) 343 0x157 | YteHne n 3anucb UINT 16
3anonHenus WM
Bbixoga DO4
Koadpcpmumnent 0...1000 (0,10%) 344 0x158 | YTteHue n 3anucb UINT 16
3anonHexua LWAM
Bbixoga DO5
Koadpdpmumnent 0...1000 (0,10%) 345 0x159 | YTteHue n 3anuckb UINT 16
3anonHeHua LWAM
Bbixoga DO6
Koadpduument 0...1000 (0,10%) 346 0x15D | YTteHue n 3anuck UINT 16
3anonHeHua LWAM
Bbixoga DO7
Koadhpmunent 0...1000 (0,10%) 347 0x15B | YTteHue n 3anucb UINT 16
3anonHeHua LWAM
Bbixoga DO8
Koadhpmunent 0...1000 (0,10%) 348 0x15C | YTteHue n 3anucb UINT 16
3anonHeHua LWAM
Bbixoga DO9
KoadpdumuneHT 0...1000 (0,10%) 349 0x15D | YteHue n 3anuch UINT 16
3anonHeHua LWAM
Bbixoga DO10
KoadpdumuneHT 0...1000 (0,10%) 350 Ox15E | YTteHue v 3anuch UINT 16
3anonHeHua LWAM
Bbixoga DO11
KoapdumunmeHT 0...1000 (0,10%) 351 0x15F | YTteHwne u 3anucb UINT 16
3anonHeHua LWAM
Bbixoga DO12
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec pernctpa Tun pocTtyna dopmat

DEC

HEX

AaHHbIX

Koadpduument
3anonHexus LWWAM
Bbixoga DO13

0...1000 (0,10%)

352

0x160

YTteHne 1 3anucb

UINT 16

KoapdumumeHT
3anonHexns LWAM
Bbixoga DO14

0...1000 (0,10%)

353

0x161

YT1eHne n 3anucb

UINT 16

Koadpduument
3anonHexua LWAM
Bbixoga DO15

0...1000 (0,10%)

354

0x162

YT1eHne u 3anucb

UINT 16

KoahduuneHT
3anonHexua LWAM
Bbixoga DO16

0...1000 (0,10%)

355

0x163

YTeHune u 3anmcb

UINT 16

Koadpcpmument
3anonHexusa LUAM
Bbixoga DO17

0...1000 (0,10%)

356

0x164

YT1eHne n 3anuchb

UINT 16

KoahduuneHT
3anonHexus LM
Bbixoga DO18

0...1000 (0,10%)

357

0x165

YTteHne n 3anucb

UINT 16

Koadpcpmumnent
3anonHexus LWAM
Bbixoga DO19

0...1000 (0,10%)

358

0x166

YTteHne n 3anucb

UINT 16

Koadhpmumnent
3anonHeHus WM
Bbixoga DO20

0...1000 (0,10%)

359

0x167

YT1eHne n 3anucb

UINT 16

Koadhpmumnent
3anonHexua LWAM
Bbixoga DO21

0...1000 (0,10%)

360

0x168

YT1eHne n 3anucb

UINT 16

Koadhcpmumnent
3anonHexns LUAM
Bbixoga DO22

0...1000 (0,10%)

361

0x169

YTteHne 1 3anuchb

UINT 16

Koadppmumnent
3anonHeHns LWAM
Bbixoga DO23

0...1000 (0,10%)

362

0x16A

YTteHne 1 3anuchb

UINT 16

Koadhpmumnent
3anonHexns LUAM
Bbixoga DO24

0...1000 (0,10%)

363

0x16B

YTteHne u 3anucb

UINT 16

ButoBasi macka
COCTOSIH/SI BbIXOZ0B
DO1-D0O24

0...16777215

468

0x1D4

Tornbko YTeHne

UINT 32

BbutoBas macka
YCTaHOBKM COCTOSIHUS
BbixogoB DO1-D024

0...16777215

470

0x1D6

YT1eHne n 3anucb

UINT 32

BbesonacHoe
COCTOSIHME BbIX0Oaa
DO1

0...1000 (0,10 %)

474

Ox1DA

YTeHune u 3anmcb

UINT 16

Bes3onacHoe
COCTOSIHME BbIXOAa
DO2

0...1000 (0,10 %)

475

0x1DB

YT1eHne 1 3anucb

UINT 16

BbesonacHoe
COCTOSIHME BbIX0Oaa
DO3

0...1000 (0,10 %)

476

0x1DC

YTeHune n 3anmcb

UINT 16

BesonacHoe
COCTOsIHME Bbixoda
DO4

0...1000 (0,10 %)

477

0x1DD

YT1eHne n 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXoAa
DO5

0...1000 (0,10 %)

478

0x1DE

YT1eHne n 3anuchb

UINT 16

25




6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.5

MapameTp

3HauyeHue (en. nam.)

Appec peructpa

DEC HEX

Tun pocTtyna

dopmat
AaHHbIX

BesonacHoe
COCTOSIHME BbIXoaa
DO6

0...1000 (0,10 %)

479 Ox1DF

YT1eHne 1 3anuchb

UINT 16

BesonacHoe
COCTOsIHME Bbixoda
DO7

0...1000 (0,10 %)

480 O0x1EO0

YT1eHne n 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXoaa
DO8

0...1000 (0,10 %)

481 Ox1E1

YTteHne 1 3anuchb

UINT 16

BesonacHoe
COCTOsIHME Bbixoda
DO9

0...1000 (0,10 %)

482 Ox1E2

YT1eHne n 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXOaa
DO10

0...1000 (0,10 %)

483 Ox1E3

YTteHne 1 3anucb

UINT 16

BesonacHoe
COCTOdHMe BbiXoga
DO11

0...1000 (0,10 %)

484 Ox1E4

YT1eHne n 3anuchb

UINT 16

BesonacHoe
COCTOSIHME BbIXOAa
DO12

0...1000 (0,10 %)

485 Ox1E5

YTteHne n 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXOaa
DO13

0...1000 (0,10 %)

486 Ox1E6

YTeHue u 3anmcb

UINT 16

BesonacHoe
COCTOSIHME BbIXOaa
DO14

0...1000 (0,10 %)

487 Ox1E7

YTteHne n 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXoAa
DO15

0...1000 (0,10 %)

488 Ox1E8

YTeHune u 3anmcb

UINT 16

BesonacHoe
COCTOdAHUE BbIXOOa
DO16

0...1000 (0,10 %)

489 O0x1E9

YT1eHne n 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXoaa
DO17

0...1000 (0,10 %)

490 Ox1EA

YT1eHne n 3anuchb

UINT 16

BesonacHoe
COCTOdHMe BbIXoOa
DO18

0...1000 (0,10 %)

491 0x1EB

YT1eHne u 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXOaa
DO19

0...1000 (0,10 %)

492 Ox1EC

YTteHne u 3anucb

UINT 16

BbesonacHoe
COCTOdHMe BbiXoga
D020

0...1000 (0,10 %)

493 Ox1ED

YT1eHne n 3anucb

UINT 16

Bes3onacHoe
COCTOSIHME BbIXOaa
DO21

0...1000 (0,10 %)

494 Ox1EE

YTeHune n 3anmcb

UINT 16

BbesonacHoe
COCTOdHMe BbiXoga
D022

0...1000 (0,10 %)

495 Ox1EF

YT1eHne n 3anucb

UINT 16

BesonacHoe
COCTOsIHME Bbixoda
DO23

0...1000 (0,10 %)

496 0x1FO0

YT1eHne 1 3anuchb

UINT 16

BesonacHoe
COCTOSIHME BbIXOaa
D024

0...1000 (0,10 %)

497 O0x1F1

YT1eHne n 3anucb

UINT 16
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec pernctpa Tun pocTtyna dopmat
DEC HEX AanHBIX
Tanm-ayT nepexoga B |0...60 (cekyHa) 700 0x2BC | YteHwne u 3anucb UINT 8
GesonacHoe
COCTOsIHNE
PaspelwieHuve 0 — 3a6noknpoBaHo; 701 0x2BD | YTteHwue u 3anucb UINT 16
KOHUrypmpoBaHus 13 | 1 — paspeLleHo
yOaneHHoro
obnayHoro cepBuca
YnpasneHue 1 3anuck |0 — 3abnokMpoBaHo; 702 0x2BE | YTteHune n 3anucb UINT 16
3Ha4YeHun n3 1 — paspeLleHo
yOoaneHHoro
obnayHoro cepsuca
Hoctyn k peructpam | 0 — NOMHLIN 3anpeT; 703 0x2BF | YteHue n 3annch UINT 16
Modbus u3 1 — TONbKO YTEHUE;
yOaneHHoro 2 — TOMbKO 3anuce;
obnayHoro cepsuca 3 — nonHbIv gocTyn
CoctosHue 6atapen |0...3300 (MB) 801 0x321 Tonbko YTeHne UINT 16
(HanpskeHne)
Mepwropg 10...3600 (cekyHpn); 900 0x384 | YTeHwue n 3anucb UINT 16
apXxvMBUPOBaHUSA 3aBofcKasi HacTpovika —
30
Bpewms B — 61563 OxFO7B | Tonbko YTeHue UINT 32
MUIMCEKYHAAx
HoBsoe Bpems [arta/Bpems B 61565 0xFO7D | YTeHue n 3anuck UINT 32
cekyHAax ¢ 1 sHBaps
2000 r.
3anucaTb HoBOE 0 — He 3anucbIBaTh; 61567 OxFO7F | YTteHue u 3anuch UINT 16
BpeMsi 1 —3anucatb
Bpemsa v pata (UTC) |[darta/Bpems B 61568 OxFO80 | Torbko YTeHue UINT 32
cekyHAax ¢ 1 sHBaps
2000 r.
YacoBol nosic CwmelleHMe B MUHYTax 61570 0xF082 | YteHwue u 3anuchb INT 16
oT puHBKHYA
MAC agpec — 61696 0OxF100 Tornbko YyTeHne UINT 48
DNS cepsep 1 — 12 0xC YTteHue n 3anucb UINT 32
DNS cepBep 2 — 14 OxE YTteHune n 3anmch UINT 32
YctaHoBuThb IP-agpec — 20 0x14 YT1eHne n 3anucb UINT 32
YcTaHOBUTbL Macky — 22 0x16 YTeHne 1 3anucb UINT 32
noaceTu
YctaHoBuTb IP-agpec - 24 0x18 YTeHune 1 3anuchb UINT 32
LIto3a
Tekywmn IP-agpec — 26 Ox1A Tornbko YyTeHne UINT 32
TekyLasa macka — 28 0x1C Tonbko YTeHue UINT 32
nogcetu
Texkywun IP-agpec — 30 Ox1E TonbKo YTeHue UINT 32
wino3a
Pexxum DHCP 0 — nonHbIN 3anperT; 32 0x20 YreHne 1 3anucb UINT 16
1 — TONbKO YTEHME;
2 — TONbLKO 3anncb
MopknodeHue K 0 - BbIKN.; 35 0x23 YTteHue v 3anuch UINT 16
OwenCloud 1 — BKN.
Cratyc nogknioyeHusa |0 — HeT cBa3u; 36 0x24 YTteHune 1 3anucb UINT 16
k OwenCloud 1 — coeanHeHwue;
2 — pabora;
3 — owmnbka;
4 — HeT napons

27




6 YCTpPOWCTBO U NpUHLUUN paboTbl
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MapameTp 3HaueHue (ea. nam.) Appec peructpa Tun pocTtyna dopmat
DEC HEX AaRHBIX
BkntoueHne/ 0 —BbIKN.; 5632 0x1600 | YteHue n 3anuch UINT 16
OtkntoueHue NTP 1 —BKN.
Myn NTP cepsepos — 5633 0x1601 | YteHne nsannce | STRING 256
NTP cepsep 1 — 5697 0x1641 | YTteHue n 3anucb UINT 32
NTP cepep 2 — 5699 0x6143 | YteHue n 3anuch UINT 32
Mepuog 5...65535¢ 5701 0x1645 | YteHue n 3anuchb UINT 16
CUHXpoHM3aumm NTP
Cratyc NTP 0 — oTKNtoYeHo; 5702 0x1646 | YteHue n 3anuch UINT 16
1 —onpoc;
2 — CUHXPOHM3NPOBAHO
MNopkntoveHue K 0 — BbIKI.; 5888 0x1700 Tonbko YyTeHne UINT 16
Opokepy MQTT 1 —BKI.
Jlorvn MQTT — 5928 0x1728 | YteHne nsanuce | STRING 256
Mapons MQTT — 5960 0x1748 | Ytenne nsannce | STRING 256
Mmsa yctponcTea — 5896 0x1708 | Ytenne nsannck | STRING 256
MQTT
Appec 6pokepa MQTT — 5993 0x1769 | YteHne n3sanmce | STRING 256
Mopt MQTT 0...65535 5891 0x1703 | YTeHue n 3anucb UINT 16
XpaHeHue 0 —BbIKN.; 5895 0x1707 | YteHue n 3anuch UINT 16
rnocnegHero 1 —BKI.
coobeHna MQTT
WHTepBan 5...600c 5892 0x1704 | YteHue n 3anuch UINT 16
nybnukauum MQTT
KauecTtBo 0 - QoS0; 5893 0x1705 | YteHue n 3anuch UINT 16
obcnyxuBaHma MQTT |1 - QoSH1,;
2 -QoS2
UHTepan Keep Alive [0...600 ¢ 5992 0x1768 | YteHue n 3anuch UINT 16
MQTT
Cratyc MQTT 0 — oTknto4eHo; 6025 0x1789 | TonbKo YTeHune UINT 16
1 — NoOKNOYEHO;
2 — ownbka
CcoeaHEeHUs
BkntounTb 0 —BbIK.; 6026 0x178A | YteHue n 3anucb UINT 16
(MQTTstatus) 1 — BKI.
BkntoueHne/ 0 - BbIKN.; 5120 0x1400 | YTeHwue n 3anucb UINT 16
OtkntoyeHne SNMP 1 —BKN.
Coobuiectso ang — 6001 0x1771 |YteHne nsanmcb | STRING 256
yTeHna SNMP
Coobuiectso ang — 6017 0x1781 | YteHme nsanucb | STRING 256
3anucu SNMP
IP agpec an4a — 5121 0x1401 | YteHue n 3anucb UINT 32
nosywwkn SNMP
Homep nopta ang 0...65535 5123 0x1403 | YTeHwue n 3anucb UINT 16
NOBYLLKM
Bepcns SNMP 0 - SNMPv1; 5124 0x1404 | YteHue n 3anucb UINT 16
1 — SNMPv2

6.5.2 Kogbl owunbok gnsa nportokona Modbus

Bo Bpemsi pabotbl Mogynsa no npotokony Modbus BO3MOXHO BO3HWKHOBEHME OLUMOOK, NMPEACTaBMEHHbIX B

Tabnvue 6.6. B cnyyae BO3HMKHOBEHMWS OLULMOKM MOAYIb OTnpasnseT Mactepy ceT OTBET C KOLOM OLIUGKM.
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Tabnuua 6.6 — Cnncok BO3MOXHbIX OLLMOOK

HasBaHue owmnbkun

BosBpalyaembii Kog,

OnucaHue ownoKH

HeponycTtumbln Ko dyHKUmMn — oumbka

FAILURE

MODBUS _ILLEGAL_FUNCTION 01 (0x01) BO3HUKAaET, eClv MOAYIb He nogaepXunsaet

dyHkumo Modbus, ykasaHHyto B 3anpoce
HeponycTMMmbln agpec perncrpa — owmnbka

MODBUi_DIIl_D%ESSASL_DATA_ 02 (0x02) BO3HWKAaET, eCfn B 3anpoce ykasaHbl agpeca
pervcTpoB, OTCYTCTBYHOLLME B MOAyre
HeponycTtMMoe 3Ha4YeHne faHHbIX — oLmbKa

MODBUS—\I/IAIL%%AL—DATA— 03 (0x03) BO3HUKAET, ECIM 3anNpocC COAEPXKUT
HeJonyCTUMoe 3HaYeHNe AN1s 3anMcn B perucTp

MODBUS_SLAVE_DEVICE_ 04 (0x04) Owwnbka BO3HUKaET, ecnu 3anpoLLeHHoe

OencTBmne He MOXET ObITb 3aBepLieHo

Bo Bpemsi obmeHa no npotokony Modbus mogynb nNpoBepsieT COOTBETCTBUE 3anpoCoB creundukaumnm
Modbus. He npowezLune npoBepky 3anpockl UTHOPMPYHOTCA Moaynem. 3anpockl, B KOTOPbIX yKa3aH agpec, He
COOTBETCTBYIOLLMI aapecy MOAYNS, Takke UTHOPUPYHOTCS.

Hanee nposepsieTca kog dyHkumMn. Ecnn B Mogynb npuxoguT 3anpoc ¢ KOAOM (PyHKUMW, HE yKa3aHHOW B
Tabnuue 6.7, Bo3Hukaet owmnbka MODBUS ILLEGAL FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxmBaeMbIx PyHKLUN

RECORD

Ha3saHue cdyHKUuH Koa cyHkuunmn OnucaHue byHKUMHU
MODBUS_READ_HOLDING _ 3 (0x03) UTeHne 3Ha4YeHn N3 OAHOIO UMY HECKOMBbKNX
REGISTERS perncTpoB XpaHeHus
MODBUS_READ_INPUT_ 4 (0x04) YTeHune 3Ha4YeHUn N3 0QHOro I HECKOMbKUX
REGISTERS perncTpoB BBOAA
MODBUS_WRITE_SINGLE _
REGISTER 6 (0x06) 3anucb 3Ha4YeHWs B OANH PerncTp
MODBUS_WRITE_MULTIPLE_ y
REGISTERS 16 (0x10) 3anucb 3Ha4YeHUI B HECKOMNBbKO PermcTpos
MODBUS_READ_FILE_RECORD 20 (0x14) YrteHune apxmBa n3 carnna
MODBUS_WRITE_FILE_ 21 (0x15) 3anuck apxmBa B hann

Cutyauun, npnBoasLUme K BO3HUKHOBEHMIO OLIMOOK BO BpeMs paboThl ¢ permctpamm, onvcaHsl B Tabnuue 6.8.

Tabnuua 6.8 — OwMGKKM BO Bpemsi paboTbl C perucTtpamu

Ucnonb3yemasn cyHKUMA

HanmeHoBaHue oWNGKU

Bo3MoXHble cuTyauum, npuBoAasLLmne
K OLLMOKe

MODBUS_READ _
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA_

ADDRESS

* KONMYECTBO 3anpalLnMBaeMbIX PEFMCTPOB
HornbLue MakCUManbHOro BO3MOXHOTO
yncna (125);

* 3aMpocC HeCcyLLEeCTBYHOLLEro napamerpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA _

ADDRESS

* KONMYECTBO 3anpalLnBaeMbIX PEFMCTPOB
Hornblle MakcUManbHOro BO3MOXHOTO
yncna (125);

* 3aMnpocC HeCyLLEeCTBYIOLLEro napameTpa
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MpogomkeHue Tabnuubl 6.8

Ucnonb3yemasn pyHKUMnA

HanmeHoBaHue oWNGKK

Bo3aMoXxHble cuTyauuu, npueogsiumne
K OLLMOKe

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA _
ADDRESS

* MONbITKA 3anMcy napameTpa, pasmep
KOTOpOro npesbiwaeT 2 6anTa;

* MONbITKa 3anuMcy napameTpa, 4oCTyn Ha
3anuncb K KOTOPOMY 3arpeLLleH;

* MONbITKA 3anMcy NapameTpa Takoro Tmna,
3annchb B KOTOPbLIN HE MOXET ObITb
OCyLLeCTBIeHa AaHHOW hyHKUMNEN.
MoonepxmBaemble TUMbI:

* 3HaKOBbLIE 1 6e33HaKoBble Lenble
(pa3mep He Gonee 2 GawT);
* epeyncnsieMble;
* float16 (Ha gaHHbIM MOMEHT B Moayrne
TaKOW TUMN HE UCMONb3yeTCs).
* 3anpocC HeCYLLEeCTBYIOLLEro napameTpa

MODBUS_ILLEGAL_DATA_
VALUE

* BbIXOA 3a Npeaenbl MakCUManbHOro Unu
MWUHUMAanbHOO OrpaHUYeHnin Ans
napametpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA
ADDRESS

* 3annCb HeCYyLLECTBYHLLErO NapameTpa;

* NonbITKa 3anvMcu napameTpa, AOCTyN Ha
3anncb K KOTOPOMY 3anpeLLeH;

* KONNYECTBO 3an1cbiBaEMbIX PEFMCTPOB
HonbLUue MakcMManbHOro BO3MOXHOMO
yncna (123)

MODBUS_ILLEGAL_DATA_
VALUE

* He HangeH TepMuHupytowmii cumeon (\0)
B CTPOKOBOM NapameTpe;

* pasmep 3anpalumBaemMblxX faHHbIX
MeHbLLE pa3mepa NepBoro 1nm
nocregHero B 3anpoce napameTpa;

* BbIXOZ 3a Npeaerbl MakcManbsHOro unm
MWUHUMarIbHOIO OrpaHUYeHUn ons
napametpa

Cwutyauun, npyBoasLume K BO3HUKHOBEHMIO OLLMBOK BO Bpems paboTbl C apxvMBOM, onvcaHbl B Tabnuue 6.9.

Tabnuua 6.9 — Own6KKM BO Bpemsi paboTbl C apXMBOM

Ucnonb3yemasn cpyHKUUNA

HanmeHoBaHue oWNGKK

Bo3mMoXHble cuTyauum, npueoasiumne
K OLUMOKe

MODBUS_READ_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLUMBOYHBLIN pa3mep AaHHbIX (0x07 <=
data length <= O0xF5)

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
cneumdukaumu;

* HE yaanocb OTKpbITb dpann ans YteHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* He yaanocCb nepemMectnTbCA K Hy>KHOMY
cMeLLeHuto B channe

MODBUS_SLAVE_DEVICE_
FAILURE

* owmnbka yganeHus canna npu sanpoce
Ha yganeHue;

* 3aMpOC CINLLIKOM BONbLIOro KonnyecTaa
OaHHbIX (6onbLue 250 6anT);

* HegonycTuMmbin record number (6onbLue
0x270F);

* HegonycTuMmbln record length (6onbLue
Ox7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLUMOOYHBIV pa3mep AaHHbIx (0x09 <=
data length <= 0xFB)

MODBUS_ILLEGAL_DATA
ADDRESS

« reference type He cooTBeTCTBYET
cneundunkauuu;
* He yAanocb OTKPbITb (harn ansa sanucu
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MpopomkeHue Tabnuubl 6.9

Bo3mMoXHble cuTyaumu, npueoasiumne
K OLUMOKe

* 3anpalumBaeMbli hann OTCYTCTBYET;

* 3anpaluvBaembIi chann JoCTyneH
TONbKO ANS YTEHUS;

* He ygarnocb 3anucaTb Heobxogmmoe
KonuyecTtso 6anT

Ucnonb3yemas cyHKLMsA HaumeHoBaHue olNGKK

MODBUS_SLAVE_DEVICE_
FAILURE

6.5.3 Pa6oTa no npotokony MQTT

Apxutektypa MQTT onpegensieT Tpy Tuna yCTPONCTB B CETU:

* 6bpokep — ycTponcteo (06biuHO — MK ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBNSAET Nepeaavy coodLeHnin
OT u3garenewn K nognmcymkam;
* U3paTenu — yCTPOWNCTBA, KOTOPbIE SBMAKOTCA MCTOYHUKAMM OaHHbLIX ANst TOANUCYUKOB;

* NOANMUCYUKHN — yCTpOIZCTBa, KOTOpbIEe Nony4arT AaHHble OT nagaTtenen.

OpaHo yCTpOVICTBO MOXEeT CoBMeELLaTb (byHKLI,I/IM n3garena n noanncyuka.

MQTT
BPOKEP

Mopgnucka

Nyénukaums Moanucka/
My6énukauma

PucyHok 6.2 — CTpykTypHasa cxema o6meHa no npotokony MQTT

Moanucka n nybnukaums aHHbIX MPOUCXOAMT B paMKax TOMMKOB. TOMWK NpeacTaBrnisieT cOO0M CMMBOSIbHYHO
cTpoky ¢ koguposkon UTF-8, koTopas no3BonsieT OAHO3HAYHO WAEHTUULUMPOBATL oOnpeaeneHHbIN
napameTp. TONUKM COCTOAT U3 YPOBHEN, pasfensemMbiX CUMBOIOM «/».

NMPUMEYAHUE
El Tonvkn MQTT moryT BkntodaTh B cebsi 3anonHUTENun — cneumanbHble CUMBOIbI, KOTOpbIE
obpabartkiBatoTcst 6pokepom ocobbim obpasom. CyLecTByeT ABa TUMNa 3anofHUTeNemn —
OOHOYPOBHEBbIN 3aMNONHUTENb «+» N MHOTOYPOBHEBLIN 3aNONHUTEND «#».

CD NPEAYNPEXOEHUE

Tonuku aensatoTcs YYBCTBUTEJIbHbIMU K PETUCTPY.

CTtpykTtypa TonmkoB moaynen: Cepua/Mmsa_yctponctBa/®yHkumnsa/Uma_ysnalllapametp, rae:

» Cepus — HaMMeHOBaHMe cepun YCTPOWCTBA, Bceraa umeeT 3HaveHmne MX210;
* Ums_ycTponcTBa — nms KOHKpEeTHOro moaynsi, 3agaHHoe B 1O Owen Configurator (cm. pasgen 7.5);

* ®yHKumusa — GET (4TeHune 3Ha4YeHun BXoAoB unm BbixogoB moayns) unu SET (3anuck 3HadeHun
BbIXOA0B MOAyNs);

* Umsa_y3ana — tun Bxogos unu Beixogos (DI/DO/AI/AQ);
* MapameTp — Ha3BaHWE KOHKPETHOIO Napametpa (cm. Tabnuyy 6.10).
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Ta6nuua 6.10 — YpoBHM TONUKOB Moayns

Uma
3 ®dopmar
Cepus y(grr;oau- ®yHkuusa | Umsa yana | [Mapametp OnucaHue IHaYeHUA

BbutoBasi macka .
SET DO MASK [IMCKPETHbIX BLIXOMIOB LlenoyncneHHbIn

MX210 Device

ButoBasi macka

GET DO STATE [IVICKPETHbIX BbIXOMIOB LlenouncneHHbIn

Mpumep

1. YUTeHne 3HaYeHUA ANCKPETHbIX BXOA0B
MX210/Device/GET/DI/MASK
Mpumep nony4eHHoro 3HaveHus: 15 (3amkHyTbl BXxoabl 1—4)

2. 3anucb 3Ha4YeHUM AUCKPETHbIX BbIXOO0B
MX210/Device/SET/DO/MASK
MprmMep 3anncbiBaeMoro 3Ha4YeHust: 15 (BKMoUnNTb Bbixodbl 1—4)

3. Ucnonb3oBaHe 0O AHOYPOBHEBOrO 3anonHUTens
MX210/Device/GET/+/COUNTER — byaeT nony4yeHa UHopmaLms 0 3Ha4YEHNSX CHETYNKOB BCEX
[AVCKPETHBIX BXOAOB MOAYINS, TO ECTb 3TOT TOMUK 3KBMBANEHTEH HABOPY TOMUKOB:

MX210/Device/GET/DIT/COUNTER
MX210/Device/GET/DI2/COUNTER
MX210/Device/GET/../COUNTER

MX210/Device/GET/DIn/COUNTER

4. Acnonb3oBaHWe MHOrOypoOBHEBOrO 3anonHUTens
MX210/Device/GET/# — 6yneT nonyyeHa nHcopMauus o Bcex napameTpax Modyns, JOCTYMHbIX Ans
yteHus (GET), To ecTb 3TOT TOMMK SKBUBANIEHTEH HAOOPY TOMMNKOB:

MX210/Device/GET/DI/MASK
MX210/Device/GET/DIT/COUNTER
MX210/Device/GET/DI2/COUNTER
MX210/Device/GET/.../COUNTER
MX210/Device/GET/DIn/COUNTER

6.5.4 Pa6oTa no npotokony SNMP

MpoTokon ocHoBaH Ha apxutektype «KnueHt/CepBep», Npy 3TOM B TEPMMHOMOIMW MPOTOKOMA KIMEHTbI
Ha3bIBalOTCA MeHeaXepamu, a CepBepbl — areHTaMu.

MeHepxepbl MoryT npousBoauTb uteHue (GET) u 3anucek (SET) napameTpoB areHTOB. AreHTbl MOryT
OTNpaBnATb MeHemkepaMm yBedoMneHus (Tpanbl) — HanpuMmep, o nepexoge obopygoBaHWs B aBapumnHoe
COCTOsIHME.

Kaxgbll napameTp areHTa MMeeT YyHuKanbHbin maeHtudukatop (OID), npegcrtaensiiowmn  cobon
nocrnefoBaTenbHOCTb LUUdp, pasgeneHHbix TodkaMu. Ons ynpoleHnss HacTpolku obMeHa Mpovn3BOaMTENM
YCTPOUCTB-areHToB 06bI4HO npenocTtasnstoT MIB-dainbl, KoTopble BkMoyaloT B cebst cnucok napameTpoB
npubopa C uxX Ha3BaHWSAMU U uaeHTUdUKaTopamu. TN dannbl MoryT 6biTb MMNopTMpoBaHbl B SNMP-
MeHexep.
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GET/SET
-} -
Trap
GET/SET t /Trap\ tGET!SET GET/SET

PucyHok 6.3 — CTpykTypHas cxema o6mMmeHa no nporokony SNMP

6.6 Pexxknmbl paboTbl AUCKPETHbLIX BbIXOA0B

Kaxxabli ANCKPETHbIN BbIXO4 MOXET paboTaTb B OAHOM U3 CrEAYHLUMX PEXUMOB:
* NepekYeHne NIOrMYecKoro curHana;

* reHepauua LWAM curHana.

M3ameHnTb pexum paboTbl Bbixoga MoxHO B [10 OWEN Configurator vnu 3anucbio 3HaveHun B
cootBeTcTBYytoWwMe Modbus-perncTtpebl.

6.7 be3onacHoe cocTossHUE BbIXOAHbIX 3NIeMeHTOB

[lnsa KaxxOoro Bbixo4a BO3MOXHaA ycTaHoBKa 6€30MnacHOro CocTosHuS.

Bbixoa nepexoauT B 6e30nacHoe COCTOsIHME, eCNU B TEYEHWE BPEMEHU TalM-ayTa OTCYTCTBYHOT KOMaHAabl OT
MacTtepa cetn. Ha Bbixoge Moaynsi ycTaHaBnuBaeTcs 3HadeHWe napameTpa BesonacHoe cocTosiHue
B npoueHTax (o1 0 go 100 %).

Tanm-ayT nepexona B 6e3onacHoe COCTOsIHME 3afaeTcs nomnb3oBaTteneM. Moaymnb npu BKAKYEHUU
nepenaeT B COCTOSIHME, KOTOPOE BbINO YyCTAHOBMNEHO NOCNEAHUM A0 BbIKIOUEHUS, 1 OyAEeT HAXOOWUTLCS B HEM
[0 Momny4YyeHus HOBOW koMaHAbl oT MacTtepa ceTu. [Ansi oTKnoYeHus yHKUMM nepexofda B GesonacHoe
COCTOSIHWE CriefyeT ycTaHoBUTL napameTp Tanm-ayT nepexoaa B 6e3onacHoe cocTosiHue paBHbIM 0.

Ecnn Mactepom cetn aBnsetca Tonbko 06nayHbin cepsuc OwenCloud, HeobxogMmo  OTKMAKYUTL
Be3onacHoe cocTosiHue Ans BbIXo4oB. [nsa oTknioyeHnss 6e3onacHoro CoCTosiHNA cneayeT 3agaTthb 3HaveHne
napametpa Tanm-ayT nepexoga B 6e3onacHoe cocTosiHue pasHbim 0.

NMPUMEYAHUE
m 3aBofckasn HacTpoiika napameTpa TanM-ayT nepexoa B 6esonacHoe COCTOSIHUE paBHa
30 cekyHA.
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7 HacTtpowuka

7.1 NopgknioyeHune k MO «OWEN Configurator»
Mpnbop HacTpanBaeTcs B 1O OWEN Configurator.

Mpubop MoxxHO NogkntounTb K MK ¢ nomoLLbo criegyowmx MHTepdencos:
* USB (pasbem micro-USB);
* Ethernet.

[nsa Bbibopa nHTepdenca cnenyert:

1. Moakntounte Npndop k MK ¢ nomowsio kabenss USB nnu no nitepdpeiicy Ethernet.

@ NMPEOYNPEXOEHUE

B cnyyae nogkntoveHus npmbopa k nopty USB nogaya oCHOBHOro nuTaHus npubopa He

Tpebyercs.
MuTtaHme npubopa ocywecTensieTcd ot nopta USB, BbIxoabl MOAYNS MPU 3TOM HE
YHKLMOHNPYIOT.
B cnyyae nogknioveHus no nHtepdgericy Ethernet cnegyet nogats 0OCHOBHOe NUTaHMe Ha
npubop.

2. OtkpbiTb [TO OWEN Configurator.
3. BeibpaTtb [lo6aBUTL YyCTPOMUCTBA.
4. B Bbinagatowem meHio UHTepdpenc Bo Bknaake CeTeBble HACTPOMKMY BbiOpaTh:

» Ethernet (nnu gpyryto ceTeByto KapTy, K KOTOPOW NOAKMOYEH NPUbop) — ANSA NOAKMIOYEHNS NO
Ethernet.

* STMicroelectronics Virtual COM Port — ans nogkntodeHns no USB.

CeTeBble HACTPOWKMK

ViHTepdenc
COMS35 hd

Ethernet (owen.ru)
Wireless80211 (owen.ru)
Wireless80211 {ocwen.guests)
Wireless80211

COM5

PafoTa otnaiH

PucyHok 7.1 — MeHto Bbi6opa nHtepdenca

[anbHenwmne waru ona nomMcka ycTponcTea 3aBUCAT OT Bblbopa nHTepderica.

UTto6bl HanTu 1 0obaBuTb B MPOEKT Npubop, NogkntoYeHHbIn no nHTepdency Ethernet, cnepyert:
1. Boibpatb HanTu ogHO yCcTpOMCTBO.
2. Beectun IP-agpec nogknio4eHHOro ycTponcTea.

3. HaxaTtb Bknagky HanTu. B okHe oTobpasnTcs npmubop ¢ ykaszaHHbIM IP-agpecom.
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NPEQYNPEXOEHUE
3HaueHune IP-agpeca no ymonyanuto (3aBogckas Hactporka) — 192.168.1.99.

)

4. BbibpaTb ycTponcTBo (0TMETUTL ranoydkon) n Haxate OK. Ecnn ycTponcTso 3alumwieHo naponem, To

cneayeT BBECTU KOPPEKTHLIN Naposb. YCTPONCTBO OyaeT o6aBneHo B NPOEKT.

YTto6bl HanTu 1 obaBuTb B MPOEKT Npubop, NogknioYeHHbI no nHTepdency USB, crnepyer:

1. B Beinagatoiiem meHto MpoTtokon BbiGpaTth npotokon Owen Auto Detection Protocol.

MpoTokon
Modbus RTU A

Modbus RTU
Owen Auto Detection Protocol
Ceen

PucyHok 7.2 — BbiGop npoTokona

2. BbibpaTtb HanT ogHo ycTpomncTBO.

3. BBecTu agpec nogkIo4eHHOro yCTporcTea (no ymonyaxumo —1).

4. Haxatb Bknagky Hamtu. B okHe oTobOpasuTcsa npnbop ¢ ykasaHHbIM agpecomM.

5. BbeiOpaTb yCTPOMCTBO (OTMETUTB ranoukon) n Haxxate OK. Ecnv yCTpOMCTBO 3alLMLLEHO Naposnem, TO

crieqyeT BBECTU KOPPEKTHbIN Naponb. YCTPoWcTBO 6yaeT AoGaBneHo B NPOEeKT.

Bonee nogpobHas MHhopmaumna o nogknoveHun n paborte ¢ npubopom npusegeHa B Cnpaske MO OWEN
Configurator. [1ns Bbi30Ba cnpaBku B nporpamme cnegyert Haxatb knasuwwy F1.

7.2 NMopkntoyeHue K obnayHomy cepsucy OwenCloud

[ns noaknioyeHns Mogyns kK obnayHomy cepBucy criegyeT BbINONMHUTL OEACTBUS:

1. MopkniounTtb Mogynb kK Owen Configurator (cm. pasgen 7.1).
2. Bkntountb goctyn k OwenCloud v HacTpouTb NpaBa yaaneHHoro goctyna (cMm. pasgen 7.3).
3. 3apgaTb naponb Ans goctyna k npubopy (cm. Cnpaeky Owen Configurator).

@ NPEAYNPEXOEHUE

Ecnu naponb He 3agaH, nogknodeHne K 06nayHomMy cepBUCY HEAOCTYMHO.
4. 3anTtun Ha cant obnadHoro cepsnca OwenCloud.

5. MNepentn B pazgen AAMuHUCTpupoBaHue & n 1o6aBuTsL Nprnbop.
6. B oTkpbIBLLIEMCH OKHE 3aaaTb 0bsi3aTernbHbIe HACTPOWKU:

* Tun npnbopa — aBToonpeaensemslie yctporictea OBEH;

* UpeHTndmkaTop — 3aBogckon Homep npnbopa;

» HazBaHue npnbopa — nmsi npudopa B 0b6nayHoOM cepBuce.
7. HaxaTb kHonky [lo6aBUTD.
8. BeecTtu naponb npubopa.

MogpoOHbIN npumep HacTponku nogkntodeHns k OwenCloud MOXHO NOCMOTPeTb B AokyMeHTe «Mx210.
Mpumepbl HacTpovkn obMeHa» Ha cTpaHuue Npubopa Ha canTe www.owen.ru.

7.3 OrpaHnyeHne obmMeHa AaHHbIMU Npu pabdoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin cepernc OwenCloud siBnsieTcs HaAeXHbIM XpaHUNULEM OaHHbIX, 0OMeH MHdOPMaLUN C KOTOPbIM
3awmncppoBaH moaynem. Ecnn Ha Npou3BOACTBE UMEKOTCH OrpaHMYeHus Ha nepepady AaHHbIX, TO 0BMeH
OaHHbIMK ¢ obnayHbiM cepsrcom OwenCloud MOXHO OTKNHOUMTL. M0 yMONMYaHWo NOAKIYEHMe MOoaynsa K
obnayHomy cepBucy 3anpetleHo. OrpaHudeHMe poctyna u obmeHa [daHHbIMM C Mopgynem cregyet
HacTpauBaTtb B [10 Owen Configurator.
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Ona paspeleHus nogkntoueHnsa B Owen Configurator crnegyer:
1. YcTaHoBMTb Naponb Anst 4OCTyna K Mogynto (CMm. pasgen 7.7).
2. 3apatb 3HadeHue Bkn. B napametpe MoakntoyeHne k OwenCloud (pucyHok 7.3).

NMPUMEYAHUE
III Ecnu ans moayna He 3agaH naporsib, To aBTOMarnyeckoe nogknoyeHme K obnayHomy cepsucy

npoucxoauTtb He byaeT.
Mras IHaueHwe
b Yacel peanbHOTo BPEMEHW
4 | CeTeBble HACTPOMKW
¥ Hactpo#ikm Ethernet
4 | Hactpoitkn nogknrodenms K Owen Cloud
Mogrnrouerne k Owen Cloud B,
Cratyc noaknodenua k Owen Cloud Buikn

b | Coctosnue Batapewn Brn.

PucyHok 7.3 — HacTpoiika aBToMaTM4eCcKoro noakntovYeHus K oonayHomy cepBucy

Ecnu goctyn k mogynto Yepes obnayHein cepsuc OwenCloud paspelueH, TO MOXHO HacTpoOUTb criegytoLlme
orpaHumdeHus goctyna (pucyHok 7.4):

* PaspelueHne KOHUIypupoBaH1s — LOCTYN K KOHpUIrypauMOoHHLIM NapameTpam Mogyns;

* YnpaBneHue v 3anmcb 3Ha4YeHUN — YTEHUE U 3annCb 3HAYEHNIA MOZYNS;

 locTyn k pernctpam Modbus — 4TteHue n/vnm 3annce 3HaYEHU PETMCTPOB.

4  Mpaea ypanénnoro gocryna uz Owen Cloud

Pazpewenune koHbWypHpOBaHWA JabnokmposaHo  |¥
¥npaeneHue W 3a3Nvch SHaYEHWA JabnokwposaHo |V
Jocryn k pernctpam Modbus MonHwiE 3anpet
Appec Slave Monxbii sanper
TalimayT nepexoaa & Ge3onacHoe COCTORHME Tonabko uteHne
¢ | Cratyc npubopa Tonbko sanuce

b | Apxue MonHwid goctyn

b | JWucKpeTHbIE BoIXoAb!
PucyHok 7.4 — HacTtpouka yganeHHOro gocTtyna K Moayso

7.4 HacTtpomnka ceTeBbIX NapameTpoB

[na o6meHa gaHHbIX Moaynsa B ceTu Ethernet gomkHbl ObITh 3a4aHbl NapaMeTpbl, NPUBEAEHHbIE

B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble NnapameTpbl MOAYNA

MapameTp MpumeyvaHue
MAC-agpec YcTaHaBNMBaAETCS Ha 3aBOAE-U3roTOBUTENE U ABMSETCA HEN3MEHHbIM
IP-agpec MoxeT ObITb CTaTUYECKUM UK OMHamMudeckuM. 3aBogckas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3apgaet BuaMmyio Moaynem nogcets |IP-agpecoB apyrux ycTporcTB. 3aBoackas
HacTpowka — 255.255.0.0
IP-agpec wnto3a 3apaet agpec wnio3a aAng Bbixoaa B MIHTepHeT. 3aBoackas HacTponka — 192.168.1.1
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IP-agpec MOXeT ObITb:

* CTaTU4YECKUN;
* ANHAMUNYECKUNA.

Crartudeckuii IP-agpec yctaHaBnmBaetcs ¢ nomollbio Owen Configurator unu cepBrMcHOM KHOMNKN.

[ns ycraHoBku ctatudeckoro IP-agpeca ¢ nomowsto Owen Configurator cnegyer:

1. 3antu Bo BKNagky CeteBble HACTPOMKM.

2. 3apaTb 3HayeHue B none YctaHoBuThb IP agpec.

3. 3apgaTb 3HaveHwue B norne YCTaHOBUTb Macky NoaceTu.
4. 3apatb 3HaveHue B nore YctaHoBuTsb IP agpec wnio3a.

Mpwn cTtatnyeckom IP-agpece napametp Pexxum DHCP gomkeH nvertb 3HavyeHne Bbikn.

[nsa yctaHoBkn ctatudeckoro |IP-agpeca ¢ NOMOLLbI0 CEPBUCHON KHOMKM CrieayerT:
1. MoaknounTe Moaynb Unu rpynny moaynemn k cetu Ethernet.
2. 3anyctutb Owen Configurator Ha MK, nogkntoyeHHOMY K Tol e ceTun Ethernet.
3. BuibpaTb Bknagky HasHaveHue IP-agpecoB.
4. 3apatb HavanbHbIV IP-agpec Ang nepBoro Moayns u3 rpynnsl MOAyNen.
5

. MNocnepoBaTtenbHO HAaXMMaTb Ha MOAYIAX CePBUCHbIE KHOMKW, KOHTPONUPYS pesynsraT B OKHe
nporpammel. B okHe Owen Configurator 6yaeT otobpaxaTtbcst MHopMaLmMs 0 MOAYrEe, HA KOTOPOM
Oblna HaxkaTa KHOMKa, 9TOMy MoAgynio ByaeT npucBamBaTbCs 3afaHHbIN cTaTndeckun IP-agpec
apyrve napameTpbl ceTu. [locne npucBoeHns agpec aBTomaTuyeckn yBennyinBaeTcs Ha 1.

[Ona HasHauyeHus cTtaTmyeckoro IP-agpeca ¢ nomollbko kHonku napametp Pexxum DHCP pgomkeH umetb
3HayeHne Pa3oBasi ycTaHOBKa KHOMKOWN.

4 | Hactpoiikw Ethernet
Texywuid IP agpec

Te KyLL3A Macka NoLCETH

Texywmii IP agpec wnwosa

¥cranoewTe IP agpec 192.165.1.99
YCTaHOBWTE MacKy NogCceTK 255.255.0.0
¥cranoewTe P agpec wnrza 192.168.1.1
Pexainm DHCP Pasoean ycTaHoek: ¥
4 | Hactpoitkwn nogrnrovenna ¥k Owen Cloud Brikn
Mogknrouesune k Owen Cloud Brn,
Cratyc nogunrouerna ik Owen Cloud Pazosan ycTanoska KHOMKONA

PucyHok 7.5 — Hactpowka napameTtpa «Pexxum DHCP»

C nomoLLbI0 CEPBUCHOM KHOMKM MOXHO YyCTaHoBWUTL IP-agpeca cpasy gnsi rpynnbl Mogyrnewn (CM. crnpaBky
k Owen Configurator, pazgen HasHauyeHue IP-agpeca ycTponucTBy).

OuHamunyeckuii IP-agpec ncnonbayetca Ans paboTbl ¢ 06nayHbIM CEPBMCOM M He NoapasymeBaeT paboTy
¢ Mactepom cetn Modbus TCP. IP-agpec mogyns yctaHasnuBaetcs DHCP-cepsepom cetu Ethernet.

NMPUMEYAHUE
m CnepyeT yTO4HUTb Y Cry>K6 CUCTEMHOrO agMUHUCTPMpPOBaHus o Hannuum DHCP-cepBepa B yvacTke
CeTu, K KOTOPOMY MOAKMNI0YEH MoAyrb. [ns ncnonb3oBaHns aMHammyeckoro IP-agpeca cneagyet
yCTaHOBUTb 3HayeHve Bkn B napameTtpe Pexxum DHCP.

CD NPEQYNPEXOEHUE
[ns npMMeHeHns HOBbIX CETEBLIX HACTPOEK creayeT nepesarpy3ntb Mogynb. Ecnu mogynb
noakntodeH no USB, ero Takxke crieqyeT OTKIMIOUYUTb.
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7.5 HacTpownka napametpoB obmeHa no npotokony MQTT B MO «OWEN Configurator»

Mogynu nogaepxusatot npotokon MQTT (Bepcust 3.1.1) n MOryT MCNonb30BaTbCS B pornu KnneHToB. Mogynu
nyGnukyoT coobLLeHMss O COCTOSHMM CBOMX BXOAOB W noanucaHbl Ha TOMWKW, B paMKax KOTOPbIX

npon3BoanNTCA ynpasneHna UxX BbiIXxogamMu.

MapameTpbl 06mMeHa no MQTT HacTpausatotcs B Owen Configurator.

4 MQTT
4 CoobleHMa 0 NPUCYTCTBUN

Bratounte Brin. v
ma Tonuka MQT Tstatus

MNMoAknoUeHWe K 6pokepy Boikn. v

Norux

Mapons

Wma ycTpoicTea Device

Anpec bpokepa

Mopt 1883

XpaHeHWe NocaeaHero coobLeHnA Boin. v

WMHTepean nybamkawmm 10

Kauecteo obcnyxuBaHma QoS0 v

WHTepean Keep Alive 0

Craryc

PucyHok 7.6 — MapameTpbl o6meHa no MQTT

Tabnuua 7.2 — NapameTpbl o6mMeHa no npotokony MQTT

MapameTp

OnucaHue

CoobLueHune o
NnpPUCYTCTBUM

Ecnu napameTp nmeet 3HaveHne Bkn., TO B MOMEHT BKNIOYEHUW MOAYIb
ny6nukyet coobleHne «Online» B Tonuk MX210/MUms_ycmpolicmea/
MQTTstatus.

Ecnu o1 Mogynsa He nocTynaet coobLleHuin, bpokep NybnukyeT B AaHHbIA TONWK
coobeHune «Offliney.

MNopkntoveHue K

Onsi pa6oTebl ¢ Mogynem no npotokony MQTT cnefyeT ycTaHOBUTb 3Ha4YeHUe

Bpokepy Bkn.

JloruH Wcnonb3ytoTca angd ayteHTudukaunm ycTponcTea Ha cTopoHe bpokepa. Ecnu

Maponb 3Ha4YeHMs NapaMeTpoB He 3afaHbl, TO ayTeHTUmKaums He NCnonb3yeTcs

Wma ycTponcTtea Wmga ycTtponcTtea. BxoguT B cocTas Tonuka.

Anpec bpokepa IP unu URL 6pokepa. Ecnmn 6pokep pacnonoxeH BO BHELLIHEWN CETH, TO crieayeT
ycTaHoBUTb Anga napametpos LWnto3 n DNS (Bknagka CeTeBble HACTPOMKM)
KOPPEKTHbIE 3HAYEHNS

Mopt MopT 6pokepa

XpaHeHue nocnegHero
cooOLLeHne

Ecnn YCTaHOBJ1€HO 3Ha4YeHne BkntoyeHo, TO apyrne KnmeHTbl, nognncaHHble Ha
TOMNUKKN MOoOyIA, nony4dar nocneaHne CO00OLLEHNS U3 ITUX TOMNKOB

NHTepBan ny6nvkauum

MHTepBan nybnukaumm gaHHbIX (B CEKyHAAX)

KauyecTtBO
obcnyxumBaHus

BbIGpaHHbI ypoBEHb kKayecTBa 00CNyKUBAHUS.

QoS 0 — nepenava coobLueHMI ocyLLecTBNAeTca 6e3 rapaHTUmM 4OCTaBKMW.
QoS 1 — nepenava coobLLEHUI OCYLLECTBNAETCS C rapaHTUeln JOCTaBKU, HO
aonyckaetcsa aybnupoBaHue coobLueHu (T.e. 0gHO 1 ToXe coolLleHne byaet
pas3ocraHo NoAgnucYMKam HEeCKONbKO pas).

QoS 2 — nepenayva coobLLEHNI OCYLLLECTBNSAETCS C rapaHTUen JOCTaBKM U C
rapaHTuen oTcyTCTBMS OyONMpoBaHUsi COOOLLIEHNIA.
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MpogomkeHue Tabnuubl 7.2

MapameTp OnucaHue

UHTepan Keep Alive (B | Ecniv B TedeHre npomexyTka BpeMeHu, paBHOro norytopa 3Ha4eHusam JaHHOro

cekyHaax) napameTpa, 6pokep He nony4aeT coobLLeHUn OT Moayns, To coeanHeHue byaet
pasopBaHo.

0 — napameTp He ucrnosnb3yeTcs (Npy OTCYTCTBUM COOBLLEHWI coeanHEHNe
HuKorga He GyLeT pa3opBaHo).

Cratyc Cratyc nogkntoyeHuns Kk 6pokepy

|I| NMPUMEYAHUE

Mpu ncnone3osaHum npotokorna MQTT 3annce NnapameTpoB O0ObLIYHO ABNSETCA COOLITUINHOW, a He
umknuyeckon. Pekomenayetca 3agaTte napameTp TanmayT nepexoga B 6e3onacHoe CocTosiHue
(sknagka Modbus Slave) paBHbim 0.

7.6 HacTtpownka napametpoB oomeHa no nportokony SNMP B MO «cOWEN

Configurator»

Mogynu nogaepxuBatot npotokonn SNMP (Bepcun SNMPv1 1 SNMPv2c) n moryT ObiTb MCMONb30BaHbl B
ponu areHToB. Moaynu nogaepxusatoTt 3anpockl GET u SET. Moaynu ¢ ANCKpeTHbIMW BXO4aMu OTNPaBnsioT
Tpanbl ¢ GUTOBOM MACKOW BXOO40B NPU N3MEHEHUN 3Ha4YeHus noboro Bxoaa.

Mo npotokony SNMP goctynHbl Bce napametpbl mogyns. Cnncok OID napametpoB npusegeH B PykoBoacTee
no aKkcnnyaTaumm Ha KOHKpeTHbIM Moaynb. MIB-dhan moayns 4OCTyneH Ha ero cTpaHuLe Ha canTe owen.ru.

4 SNMP
BrxntoueHwe/OTkNHOUEHKE OTKnHUEeHO W
CooBLWeCcTED ANA UTEHKWA public
CooBLWecTED ANA 3anucK private
IP agpec ana NOBYLLKK 10.2.4.78
Homep nopTa AnA N0BYLUKK 162

Bepcwa SNMP

SNMPv1 v

PucyHok 7.7 — NMapameTpbl o6meHa no SNMP

Tabnuua 7.3 — NapameTpbl o6meHa no SNMP

MapameTtp

OnucaHue

BkntoueHne/OTkno4eHne

Ons pabotbl moagyns no npotokony SNMP TpebyeTcs ycTaHOBUTb 3Ha4YeHne
BknoyeHo

Coo0LLecTBO Ans YTeHus

Maporib, ncnonb3yemblil Anst YTEHWS AaHHbIX MOZYNs

CoobuecTBo Ans 3anucu

I'Iaponb, VICI'IOJ'Ib3yeMbIIZ Aana 3anmcun gaHHbIX B MOAYIb

IP agpec Ansa nosyLuKn

IP-agpec, Ha KOTopbIi GyaeT oTNpaBreH Tpan B CriyYae U3SMEHEHUSI MacKu
AVCKPETHbBIX BXOAOB MOAYNS (TOMBbKO AN MoAyneit ¢ AUCKPETHBIMU BXOZaMM)

Homep nopTa OnA NoBYLUKA

Homep noprta, Ha KoTopbI OyaeT oTnpaBneH Tpan

Bepcua SNMP

Bepcusa npotokona, ncnonedyemas mogynem (SNMPv1 unun SNMPv2)

|I| NMPUMEYAHUE

Mpwn ncnonssoBaHmm npoTtokona SNMP 6e3 3anpocoB yTeHusi (GET) 3anucb napameTpoB 00bIYHO
aBnseTca CoObITUNHON, a He LMKIndeckon. PekomeHayeTcsa 3agatb napametp TaumayT nepexona B
6e3onacHoe cocTosiHue (Bknagka Modbus Slave) paBHbim 0.

Mpumep HacTponkm obmeHa mopynsa no npotokony SNMP MoxHO nocmoTpeTb B AokymeHTe «Mx210.
Mpumepbl HAacTpoWku 06MeHa», KOTOPbIA JOCTYMNEH Ha CTpaHuue Npubopa Ha canTe owen.ru.
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7 Hactpownka

7.7 Naponb aocTtyna K moaynio

Ona orpaHuyeHns JocTyna K YTEHUIO U 3anncy napameTpoB KOHdUrypauum u Ans goctyna B obnavHbiii
cepsuc OwenCloud vcnonb3yeTcsa napons.

YCTaHOBUTb UK N3MEHUTb Naporb MOXHO ¢ nomoupsto NO Owen Configurator.
B cnyyae yTepun napons cnegyet BOCCTaHOBUTL 3aBOACKWNE HACTPOWKW.

Mo YMOIMT4aHUIO nNaporib He 3aaH.

7.8 ObHOBNEeHne BcTpoeHHoro MO

BcTtpoeHHoe MO moayns 0OHOBNSETCSA C MOMOLLbI MHTEPdENCOoB:
« USB;
+ Ethernet (pekomeHgyetcs).

[ns obHOBNeHUs BCTpoeHHoro no uHtepdency USB cneayert:

1. B MOMEHT BKITHOYEHUS NMUTaHMSA MOAYNSA HaXaTb U yAEpXUBaTb CEPBUCHYIO KHOMKY. Moaynb nepenger B
pexunm 3arpysymka (MHaukatop «ABapusa» CBETUTCS KPAaCHbIM).

2. O6HOoBUTL MO ¢ NOMOLLBIO cneunanbHON YyTUNNTLI, KOTOpasi 4OCTYMHa Ha cTpaHuue npubopa Ha cante
WWW.owen.ru.

[ns o6HoBneHust BctpoeHHoro MO no nHtepdenicy Ethernet cneayer:
1. B MO Owen Configurator BbiGpath Bknagky MpownTb yCTPOMCTBO.
(D NPEQYNPEXOEHUE

[nsa obHOBNEeHMsA BCTPOEHHOro nporpamMmmHoro obecneveHns yepes O Owen Configurator
cnegyeT OTKIYMTL NpUBop OT yaaneHHoro obnadvHoro cepsmca OwenCloud.

2. BeInonHATe ykasaHus nporpammel (gann BctpoeHHoro MO pa3melleH Ha canTe www.owen.ru Ha
CTpaHuLe Mogyns B pasaene gokymeHtaumm u 10).

3. MNMepesarpy3nTb Moaysib.
Bo Bpemsi obHoBneHust no uHTepdency Ethernet npoBepsieTcs LenocTHocTb danna BcTpoeHHoro 0 wu
KOHTPOITbHON CYyMMB.

@ NPEOYNPEXOEHUE

[ns 3aBeplueHus o6HoBNeHMs BcTpoeHHoro MO cnepyet nepesarpy3ntb Mogynb. Ecnu mogyrnb
noaknodeH no USB, ero Takke crieqyer OTKIIOUUTb.

7.9 HacTtpowka 4yacoB peanbHOro BpeMeHu

3HadeHue YacoB pearnbHoro BpemeHn (RTC) MOXHO yCTaHOBUTL MMM cuMTaTh C Npubopa 4Yepes perucTpbl
Modbus, a Takke ¢ nomowbio MO Owen Configurator (cm. cnpasky k Owen Configurator, pasgen
HacTpoiika yacos).

[nsa yctaHoBKM HOBOro BpeMeHu yepes pernctpol Modbus cnegyer:

1. 3anucaTb 3Ha4eHne BpeMeHN B COOTBETCTBYHOLLINE PErncTpbl.
2. YcTaHOBUTb Ha BpeMA HE MeHee 1 CeKyHObl 3Ha4eHne 1B perncrtpe 0OHOBNEHMS TeKyLlero BpeMeHun.
3. 3anucatb B pernctp 0OHOBMEHMS TeKyLlero BpemMeHun saHa4eHne 0.

Cnep,yrow,yro 3anncb TeKyLlero BpeMeHn MOXHO BbIMNOJTHUTb Yepes 1 CeKyHay.

Ecnun Heo6xoanmo, TO MOXHO CUHXPOHU3NPOBATb YacCbl MOAYINA C yaaneHHbIM NTP cepBepomMm.
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4 NTP
BrxntoueHwe/OTKAHOUEHKE OTKNHUEHO v
Myn NTP cepeepos. pool.ntp.org
NTP cepeep 1 192.168.1.1
NTP cepeep 2 192.168.1.2
MNepwos CUHXPOHKU3ALIWK 5
Cratyc

PucyHok 7.8 — NapameTpbl NTP

MapameTp

OnucaHue

BkntoueHne/OTknto4eHne

NSt BKIOYEHUS! peXXuMa CUHXPOHM3aLUMmn BpeMeH criedyet
YCTaHOBUTb 3Ha4YeHne BknoyeHo

Myn NTP cepsepoB

IP nnn URL ucnoneayemoro nyna NTP-cepsepos

NTP cepsep 1

IP ocHoBHOro NTP-cepBepa

NTP cepsep 2

IP pesepBHoro NTP-cepsepa

Meproa CUHXPOHM3ALIMK

Mepwog cuHxpoHusaumu BpemeHmn B cekyHgax. Crnegyet
y6eauTbCs, YTO yCTaHOBIEHHOE 3HAYeHMe He NMpeBbIaeT
MWHUManbHO BO3MOXHOIO 3Ha4YeHus Ans KoHkpeTHoro NTP-
cepBepa

Cratyc

CTaTyC NOOKIKYEeHUA K cepBepy

s | |MTPUMEYHAHUE

NMPUMEYAHUE

NMPUMEYAHUE

s | |MTPUMEYAHUE

onpoce.

1 | |Ecnu NTP-cepsep pacnonoxeH Bo BHELLHEN CETU, TO cneayeT YCTaHOBUTL KOPPEKTHBLIE 3HAaYEeHNA Ans
napameTpoB LUnto3 n DNS (Bknagka CeTeBble HACTPOMKUN) KOPPEKTHbIE 3HAYEHNS.

YacoBoit nosic npuGopa BbibupaeTcs o Bknagke Yacbl pearnbHOro BpeMeHMU.

Ecnu mogynb nogkntoyeH k obnayHomy cepsucy OwenCloud kak aBToonpeaensiemoe yCTpoicTBo, TO
€ro Bpems aBTOMaTUYeCckn CUHXPOHU3NPYETCH CO BpeMeHeM 0BnavyHoro cepsuca pas B CyTKM.

1 | |Bce ykasaHHble NTP-cepBepa (B TOM Y1cne cepBepa U3 Myna) MMetoT OfMHAKOBbIN MPUOPUTET Npu

7.10 BoccTtaHoBneHMe 3aBOACKUX HAaCTPOeK

f BHUMAHUE
lNocne BocCTaHOBNEHNA 3aBOACKMX HACTPOEK BCE paHee YCTAHOBMEHHbIE HACTPOVKA, KPOME CETEBbIX,

OyayT yaaneHsoi.

[lna BOoCCTaHOBMNEHNA 3aBOACKUX HACTPOEK U cBpoca yCTaHOBMNEHHOro Napons cneayer:

1. BkntounTb nuTaHne npmnbopa.

2. Haxatb 1 yaepxuBatb CEPBUCHYIO KHOMKY 6onee 12 cekyHa.

[Nocne oTXxatns KHOMKM an6op nepesarpys3mtca n 6y,u,eT pa60TaTb C HaCTpOIZKaMI/I no yMOon4aHuio.
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8 TexHnyeckoe obcnyxmBaHmne

8 TexHuyeckoe obGcnyxnBaHue

8.1 O6bwme ykasaHus

Bo Bpemsi BbINoMnHeHMs1 paboT no TeXHUYeckomy obenyunBaHuio npubopa crnegyeT cobnoaatb TpeboBaHms
Be3onacHocTK 13 pasgena 3.

TexHnyeckoe obcnyxuBaHne npubopa MNPoOBOAUTCSH HE pexe OAHOro pasa B 6 mecsdAueB W BKMAYaeT
criegyloLme npoueaypsl:

* NpoBepKa KpenneHus npmbopa;

* NPOBEpPKa BUHTOBbLIX COEANHEHWI;

* yoaneHve nbinn 1 rpsian ¢ KNeMMHUKOB npubopa.

8.2 3ameHa baTapen
B moayne ans nutaHusa YacoB pearnbHOro BpeMeHM Ucnorb3yetcst cMeHHas 6atapest Tuna CR2032.

B Criy4dae HacTyneHuna XoTqd ©Obl OAHOrO M3 COBLITUIA cnenyet 3aMeHUTb 6aTape+0:

» Muraet ceetoguop «Asapua» (3acseumsaetcsa Ha 200 mc ¢ nHTepBanom 3 cekyHapl). lNMocne
BbIKIMIOYEHUS NUTaHNs 3apsiga 6aTtapeun xBaTuT NpUbNM3NTENBHO Ha 2 Hegeny paboTbl YacoB peanbHOro
BPEMEHMU;

* MpoLwusio 6 NeT ¢ MoMeHTa 3aMeHbl GaTapeu.
[ns sameHbl GaTtapeu crieqyer:

1. OTKMOYMTb NUTaHWE MOAYNS U NOAKITHOYEHHbIX YCTPOWMCTB.
2. ins oTcoeanHEHUst KNEMMHbIX KONOZAOK CreayeT BbINOMHUTL OEeNCTBUS:

a. [logHATb KpbIWKY 1.
b. BbikpyTuTb OBa BMHTa 3.

c. CHaTb konogky 2, Kak nokasaHo Ha pucyHke 8.1.

PucyHok 8.1 — OTcoeguHeHue knemm (nepBas Kornopgka)



8 TexHnyeckoe obcnyxmBaHne

@ NPEAYNPEXOEHUE

Mpu BbIKPYYMBaHUW BUHTOB KPEMNNEHUs KNeMMHas KonoaKa NogHUMaeTcsl, No3TOMY, YTODbI
n3bexarb Nepekoca PEKOMEHAYETCS BbIKPYUMBATb BUHTLI MOOYEPESHO MO HECKOMbKO 060POTOB
3a OAVH pas.

3. [insa cHATUA BTOPOK KONOAKKM (CM. pUCYHOK 8.2) npogenaTtb AencTBus n 2.

PucyHok 8.2 — OTcoeguHeHue knemm (BTopas Konoagka)

4. CHATb moaynb ¢ DIN-penku.

5. Noo4epenHo BbLIBECTM 3aLierbl U3 OTBEPCTUN C OOHOW U OPYrOo CTOPOHbLI KOpryca U CHATb BEPXHIO
KPbILLIKY.
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8 TexHnyeckoe obcnyxmBaHmne

PucyHok 8.3 — 3ameHa 6aTapeu

6. 3ameHuTb BaTapeto. PekomeHaoyemoe BpeMs 3ameHbl 6atapeun He 6onee 1 MuHyThl. ECnn Batapes

6yneT oTcyTCcTBOBaTH B NpMbope AonbLue 1 MUHYThLI, TO CriegyeT BBECTU KOPPEKTHOE 3HaYeHne
BpPEMEHU.

7. COOpKy 1 yCTaHOBKY crnefyeT OCcyLLecTBNATbL B 06paTHOM nopsigke.

BHUMAHME
4 ” \ | 3anpeLuaeTcs ncnonb3osatk 6atapeto aApyroro Tuna. Mpu ycraHoske 6atapew cneayet cobnoaats
MONSIPHOCTb.

Mocrne cbopky W BKMIOYEHUS MoAyns crnedyer yGeauTbCs B KOPPEKTHOCTWM MokasaHui 4YacoB. [lpu

HeobXoaAMMOCTM crnefyeT CKOPPEKTUPOBaTb MoOkasaHusl 4YacoB peanbHoro BpemMeHn B O OWEN
Configurator.
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9 KomnnekTHOCTb

9 KoOMNNeKTHOCTb

HanmeHoBaHue KonuuectBo
Mogynb 1w
Macnopt 1 MapaHTWIAHbIN TanoH 1 3Ka3.
PykoBoacTBo no akcnnyarauum 1 3k3.
KommyTaumoHHbin kabens UTP 5e 150 mm 1wT
Knemma nutanuna 2EGTK-5-02P-14 1w
3arnywka pasbema Ethernet 1wt

El ‘I’IPVIME‘-IAHVIE

MarotoButenb octaBnsieT 3a cobon npaBo BHECEHUA OOMNOSNMHEHUIN B KOMMMNEKTHOCTb MoaynA.
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10 MapkunpoBka

10 MapkupoBka

Ha kopnyc npn6opa HaHeCeHb!:

* HaMMeHoBaHue nNpmnbopa;

* cTeneHb 3awmThl kopnyca no NOCT IEC 61131-2-2012;

* HaMpsHKeHne NUTaHNS;

* noTpebrnsemMas MOLLHOCTb;

* KIacc 3aWwuThl OT NopaxeHus anekTpuyeckum Tokom no NOCT IEC 61131-2-2012;
* 3HaK cooTBeTCTBMA TpeboBaHusam TP TC (EAC);

* CTpaHa-n3roToBUTENb;

* 3aBO/ICKOV HOMeEp npubopa;

* MAC-agpec.

Ha I'IOTpe6MTeJ'IbCKyI'O Tapy HaHeCeHbI:

* HaMMeHoBaHue Npmnbopa;

* 3HaK cooTBeTCcTBUA TpeboBaHuam TP TC (EAC);
* CTpPaHa-n3roToBUTENb;

* 3aBOACKOM HOMep npunbopa;

* jlaTa U3roToBreHus npubopa.
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11 YnakoBka

11 YnakoBka

YnakoBka npubopa npousBoantca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutenbckylo Tapy,

BbIMOTHEHHYHO N3 KopoboyHoro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecobinike noyton nponssoautca no FOCT 9181-74.
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12 TpaHCnopTMpPOBaHUE N XpaHEeHUe

12 TpaHcnopTupoBaHue U XpaHeHue

MpuGop AomKeH TPaHCMOPTMPOBAaTbCA B 3aKpbITOM TpaHcnopTe noboro Buaa. B TpaHCNoOpTHBIX cpeacTBax
Tapa [ormkHa KpenuTbCs CornacHo npasunam, AeNCTBYIOLLMM Ha COOTBETCTBYIOLLIMX BUaAX TpaHcropTa.

YcnoBust TpaHCNOpPTMPOBaHUA AOMKHbI cooTBeTCTBOBaTh ycnosusam 5 no NOCT 15150-69 npu Temnepatype
OKpY>KaroLLLero Bo3ayxa ot MuMHyc 25 go nntoc 55 °C ¢ cobntogeHnem mep 3awwmThbl OT yOapoB 1 BUOpaLmi.

MpuGop crneayeT NepeBo3nTL B TPAHCNOPTHON Tape NOLWTYYHO UK B KOHTEHepax.

XpaHuTb NpUbOophLI crieayeT Ha cTennaxax B MHAUBUAYaNbHOW yNakoBKe UK TPaHCMNOPTHOW Tape B 3aKpbITbIX
oTannMBaeMblX MOMELLEHUSIX Npu Temnepatype Bosgyxa oT nnoc 5 go nmoc 40° C m oTHOCUTENbHOM
BMa)HOCTK Bo3ayxa He 6onee 80%.B Bo3gyxe NomeLLeHWIA JOMKHBI OTCYTCTBOBATb KUCIOTHbIE, LLEMOYHbIE U
Apyrve arpeccuBHble NpUMecH.

MpuGop crneayeT XpaHUTb Ha CTeNnaxax.
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13 MNapaHTuHbIE 0b6si3aTenbCTBA

13 MNapaHTUNHLbIE 06sA3aTeNnbLCTBA

MsrotoButenb rapaHTMpyeT COOTBETCTBME npubopa TpeboBaHuam TY npu cobniogeHun ycroBuii
aKcnnyaTaumm, TPaHCMOPTMPOBAHWS, XPaHEHMS U MOHTaxa.

apaHTUIHBIA CPOK aKCNnyaTaunm — 24 mecsita co OHA Npoaaxu.

B Ccny4yae Bbixoaa an6opa M3 CTpoA B TeyeHue FapaHTI/II;lHOFO CpoKa npu cobniogeHnmn yCJ'IOBI/IIZ
aKcnnyaTtauun, TpaHCNoOPTUPOBaHUA, XpaHEeHMA U MOHTaXa npeanpuaTmne-n3roTtoBuTesb 06;|3yeTc;|
OCyLleCcTBUTb €ro OecnnaTHbI PEMOHT U 3aMeHy.

Mopsiaok nepedayn npubopa B peMOHT COAEPXUTCA B NAcnopTe U B rapaHTUHOM TasloHe.
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PacuyeT BekTOpa MHMumManuaauum ons wndposaHns danna apxmea

MpunoxeHne A. PacyeT BekTOopa MHMUManuM3auuu Ana wudpoBaHuUA
danna apxmBa

,U,J'Iﬂ paCLIJI/I(prBKI/I cba|7|na apxmBa B Ka4deCTBe BEKTOpa WMHUUManusaumm cnenyetr ucnonb3oBaTb Xell-
byHKUMt0. Xel-yHKUMSA AormkHa Bo3BpaLlaTe 8 6anT (Tun long long).

Mpumep peanusaumn xew-yHKUMKN Ha A3blke NporpaMmmMmupoBaHus C:

typedef union {
struct {
unsigned long lo;
unsigned long hi;
}i
long long hilo;
} LONG_LONG;

long long Hash8 (const char *str) { // Ha ocnHoBe Rotl3
LONG_LONG temp;
temp.lo = 0;
temp.hi = 0;

for ( ; *str; )
{
temp.lo += (unsigned char) (*str);
temp.lo —= (temp.lo << 13) | (temp.lo >> 19);
str++;
if (!str) break;
temp.hi += (unsigned char) (*str);
temp.hi —-= (temp.hi << 13) | (temp.hi >> 19);
str++;

}

return temp.hilo;
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