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BeseneHune

BBegeHue

Hactosiwee PykoBoACcTBO NO 3KChnyaTauuMum npegHasHavyeHo Ans  O3HaKOMIeHUs OobCcnyxusaroLero
nepcoHana c yCTPOWCTBOM, KOHCTPYKUMEen, paboTon 1 TeXHNYeCcknm obcnyxmeaHnem Mogyrnemn ANCKPETHOro
BBoda MB210-212 n MB210-214 (B ganbHenwwem no TEKCTY MMEHYEMbIX «MPUBop» U «Mogyrby).

MogknioyeHne, HacTpoilka U TexobcnyxuBaHMe  npubopa  OOSMKHbI  MPOU3BOAUTLCA  TOSBKO
KBanuuUMpPOBaHHbLIMMK CrieLuanncTaMm nocrne NpodTEHUst HACTOSALLENO PYKOBOACTBA MO 3KCnyaTaumm.

O6o3HaveHune npubopa npu 3akase: MB210-212 1 MB210-214.



Mpenynpexaatolme coobleHus

Mpeaynpexaalowme coobLieHns

B naHHOM pyKOBOACTBE MPUMEHSIIOTCS CrieaytoLime npeaynpexaeHus:

A\

H e B

ONACHOCTb
KntoyeBoe cnoeo OMNACHOCTb coobLiaeT o HenocpeAcTBEHHOM Yyrpo3e onacHOM CUTyauuu,
KoTopas NpMBeaeT K CMepTH UIM Cepbe3HON TpaBMe, eCin ee He NpeaoTBpaTUThb.

BHUMAHUE

KrntoueBoe cnoso BHVMAHWE coobuwaeT 0 noTeHuManbLHO onacHOM CUTyaLmm, KOTopasi MOXeT
NPUBECTU K HEOOMbLUMM TPpaBMaM.

NPEAYNPEXOEHUE

KntoyeBoe cnoso NMPEAYTMPEXOEHUME coobLuiaeT o noTeHuManbHO onacHoOW cuTyauum , kotopasi
MOXET MPUBECTU K MOBPEXAEHMIO MMYLLIECTBA.

NMPUMEYAHUE

Kntoueroe cnoso NMPNMEYAHWE obGpaluaeT BHUMaHWe Ha nore3Hble COBETbI M pEKOMEHAALMMN,
a Takke nHgdopmaumio ana acpdektuBHon 1 6esaBapuiiHon paboTel 060pygoBaHuMS.

Ol'paHVNEHVIe OTBEeTCTBEHHOCTU

Hu npu kakmnx obctositensctBax OO0 «[lMponssoacteeHHoe O6beanHeHne OBEH» n ero koHTpareHTbl He
OyoyT HECTU IpPUANYECKY0 OTBETCTBEHHOCTL M He ByayT npu3HaBaTh 3a cobou kakue-nnbo obsizaTenbcTea
B CBA3M C noObIM ylwepOboM, BO3HMKWIMM B pes3yrnbraTe YCTAHOBKM WM UCMONb30oBaHus npubopa
C HapyLleHMeM OeNCTBYIOLWEN HOPMaTUBHO-TEXHUYECKOW JOKYMEHTaLNN.




JILEH3NOHHbIE yCroBUS Npu Ucnonb3oBaHuy obnadvHoro MO OWEN CLOUD

JInueH3noHHbIe ycrnoBuA npu ucnonb3oBaHum obGnavyHoro MO OWEN
CLOUD

Monb3oBaTento npubopa NpPeaoCTaBnsSETCss NPaBO MCMONb30OBaHUA nporpaMmmHoro obecnedenus (M10)
«OWEN CLOUD», npegHasHa4YeHHOro Ans yganeHHoOW AucrneTdepusauun, MOHUTOPUHIa, aHanuTUKU Wt
ynpaeneHnst cobbiTusaMn Ha npubopax, BbinyckaeMbix OO0 «3aBogNe 423». Ycnosusa ucnonb3oBaHus 10
cogepXatca B MOMb30BaTENbCKOM  JIMLEH3WMOHHOM  COMMalleHuW,  pasMeLLeHHOM No  ajpecy:
https://web.owencloud.ru/site/agreement.

Cpok fgencTeus npaBa MCMOMb30BaHUS — B COOTBETCTBMU CO CPEeAHWUM CPOKOM CIy>XObl COOTBETCTBYHOLLETO
npunbopa.
O6nayHoe MO «OWEN CLOUD» pasmelleHo no agpecy: https://web. owencloud. ru (gns ucnonb3oBaHus

TpebyeTcs oTaenbHas perucrTpauus).

MpaBo wncnonb3oBaHusa ykasaHHoro MO npepoctaensieTca B 6GaszoBom pyHKuMoHane. [dononHuTenbHble
dyHkuum MO (Npy MX HanMuMM) MPeaoCTaBnsAOTCA OTAENbHO B COOTBETCTBMM C MONb30BaTENbCKUM
NMLEH3MOHHBbIM cornatueHuem IM0O.


https://web.owencloud.ru/site/agreement
https://web.owencloud.ru

VMcnonb3yemble abbpeBnatypbl

Ucnonb3yemblie abbpeBuaTypbl
MO — nporpaMmHoe obecneyeHune.
MK — nepcoHanbHbIN KOMNbIOTEP.
MJIK — nporpamMmmumpyemblin NOrMYECKUn KOHTPONep.

USB - nocneaoBartenbHbIN MHTEPMdERC ANa NoaKnoyYeHnss nepndepuinHbixX YCTPOMCTB K

BbIYNCIIUTENBHON TEXHUKE.
UTC — BcemMnpHOE KOOPANHNPOBAHHOE BPEMS.

RTC — yacbl peanbHOro BpeMeHM.



1 HasHa4yeHune

1 HasHauyeHwue

Mogynb npegHasHadyeH Oons cbopa [aHHbIX CO BCTPOEHHBbIX AWCKPETHbIX BXOO4OB M nepedaym ux B CeTb
Ethernet k MNJIK, naHenbHbIM KOHTPONNEpaMm, KOMNbIOTEPAM UMM UHBIM YCTPONCTBAM.

B moayne peann3oBaHoO 32 ONCKPETHbIX BXOAa, npegHa3Ha4YeHHbIX AOnA nogkKnw4YeHua Oatynkos WUInn
CurHanos cneagyrwmnx TunoB.:

* Ina MB210-212: KOHTaKTHbIN AaTYMK, TPAH3UCTOPHBIN KIHOY N-P-N TMNa, TPaH3UCTOPHbIN KoY p-N-p
TMna.

* Ins MB210-214: «CyxOW KOHTaKT», TPAH3UCTOPHbIN KIOY N-p-n TUNa.
Mogynb npegHasHavyeH Ans MPUMEHEHUS B MPOMBILLIIEHHOCTU U CEMNbCKOM XO35CTBE.

Mogaynb BbinyckaeTcs cornacHo TY 26.51.70-019-46526536-2017.



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — TexHU4YeCcKue XapakTepucTUKn

XapakTepucTtuka ’

3HaueHue

MutaHue

Haﬂpﬂ)KeHI/le nMTaHnA

Ot 10 po 48 B (HomunHanbHoe 24 B)

MoTpebnsemas MOLWHOCTbL (Npy NuTaHun 24 B),

9BT
He 6Gonee
3alumTa OT NepenonioCoOBKN HaNPSXXEHNs NUTaHWS Ectb
lMcTepesunc BbIKNYeHUs AUCKPETHOro BXxoaa 0,5B

MHTepdpencnl

UHTepdelic obmeHa

CpaBoeHHbin Ethernet 10/100 Mbit

UHTepdelic koHurypmposaHus

USB 2.0 (MicroUSB), Ethernet 10/100 Mbit

Modbus TCP;
MQTT;
I-I ’
poTokon obmeHa SNMP:
NTP
Bepcus npotokona IPv4

OuckpeTHble BxoAbl

moayns MB210-212

KonunyecTtso Bxogos

32

Tun curHana

* KOHTAKTHbI faTyuK (TPebyeT BHelIHee NuTaHue
=24 B);

* TPAH3UCTOPHBIN KIOY N-p-n TUNa;

* TPAH3UCTOPHBIN KIOY p-N-p TUNa;

» AB sHkogep

Pexxnmbl paboTbl

* onpeaerneHne NorM4eckoro YpoBHS;

* MoACHET KONMYEeCTBa BbICOKOYACTOTHBIX
UMMynbCcoB (ToNbKo nepsble 8);

* U3MEpPEHUNe YacToThbl (TONbKO nepablie 8);

» 06paboTka curHanos aHkogepa (8o 3 AB
3HKOOEPOB)

MuHuManbHasa onMTensHOCTb UMNYIbCa,
BOCMPUHYMaeMas AMCKPETHbLIM BXOAOM (TONbKO AN
DI1-DI8)

5 mkc (mo 100 kl'y)

MuHMManbHas ANMTENbHOCTb €AMHUYHOTO MMNYSbca
(ans Bxogos DI9-DI20)

1 mc (0o 400 ')

Tok «norm4eckoro Hynsa», He bonee 1,2 MA
Tok «normyeckon eguHULbI», He bonee 5,5 MA
HanpsikeHne «orm4eckoro Hynsi» 0,0...6,1B
HanpsikeHne «norn4yeckomn eanHnLby 8,8...30,0B
OuckpeTHble Bxoabl moaynsa MB210-214
KonunyectBo BXxogoB 32

Twun curHana

* KCYXOW KOHTaKT»;
* TPAH3UCTOPHBIV KIoY N-p-n TuMa

Pexxumbl paboThbl

* onpeneneHne Nnorm4eckoro ypoBH4A,
* noacHeT Ymcna nMmnynbcoB

K OUCKpeTHOMY Bxofy, He Gonee

MuHuManeHasa ANUTENbHOCTE EANHUYHOIO NMMNyNbCa 1 MC
ConpoTuBneHne KOHTaKTOB (Knko4a)
1 COeAMHUTENBHbIX NPOBOAOB, NOAKITHOHYAEMbIX 100 Om




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

XapakTepucTuka 3Ha4vyeHue
MuHUManbHOE COMPOTMBIIEHNE YTEYKUN, HE MEHEee 10 kOm
Flash-namsaTtb (apxuB)
KonnyecTBo LUMKNOB 3an1cu n CTupaHuns o 100000
MakcumanbHbI pasmep darna apxmea 2 Kb
MakcumanbsHoe KonmyecTBo hansioB apxusa 1000
MuHUManbHbIM Nepuog 3anncu apxmsea 10 cekyHp

Yacbl peanbHOro BpemMeHu

MorpewHocTb xoaa, He bornee:
— npw Temneparype +25 °C
— npwu Temnepartypax —40 °C n +55 °C

3 cekyHAbl B CyTKK
10 ceKyHf B CyTKK

Tun NMTaHUsi YacoB pearbHOro BPEMEHM

Barapes CR2032

Bpems paboTbl YacoB pearnbHOro BpeMeHU Ha OgHoOM
bartapee

6 net

O6Lwwue xapaKTepucTUKn

MaGapuTHble pa3Mepbl

(82 x 124 x 83) £0,5 MM

CreneHb 3almThbl KOpnyca IP20
CpenHsist HapaboTka Ha oTkas* 100 000 4
CpenHui cpok cnyxobl 10 net
Macca, He 6onee 0,6 kr

s | |MIPUMEYAHUE

| M Kpome anemeHTa nuTaHus 4acoB peanbHOro BPEMEHM.

2.2 N3onsauunsa y3nos npunbopa

Cxema ranbBaHU4ecKn M301MMPOBaHHbLIX Y351OB M MNPOYHOCTb ranbBaHW4YeCKoOn U3oNaALMn npuBegeHbl Ha

pucyHke 2.1.

DI1...DI32

uSB

Ethernet

a
1500 B

(o)

E 1000 B

o]

PucyHok 2.1 — Usonsaumsa yanos npubopa

Tabnuua 2.2 — Tunbl U3onauuu

Tun

OnucaHue

OcHosHasg (O)

M3onsaumsa ansa Yacten o6opynoBaHUs, HaXoAALWMXCA Nog HaNpsXXeHeMm, ¢
Lienblo 3almThbl OT MOPAXEHWS SMEKTPUYECKMM TOKOM. dnekTpuyeckas
MPOYHOCTb OCHOBHOMN M30MSALMU NpMbopa NPOBEPSETCS TUMOBLIMU UCMbITAHNAMM:
NPUNOXEHNEM UCTbITaTeNIbHOro NePEMEHHOTO HaMpPsXXeHWs, BENMYMHA KOTOPOro
pa3nuyHa Ans pasnuyHbix uenen npnbopa

HononHutensHas (0)

HesaBucumasn nsonaumsi, B 4OMOMHEHNE K OCHOBHOMN M30MALMK AN rapaHTUm
3aLWTbI OT NOPaXKEeHUs ANEKTPUYECKMM TOKOM B Crlydae 0TKa3a OCHOBHOM
n3onALMN. SneKTpudyeckasi NPOYHOCTb AOMOMHUTENBHON U3onALMK Npubopa
NpOBEPSAETCS TUMOBLIMU UCTMbITAHUSIMU UCTbITATENBHOIO NEPEMEHHOIO
HanpsHKEHU pasnMYHON BENWYMHBI (OeicTByoLee 3Ha4YeHne)

10




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

@ NPEAYNPEXOEHUE

3Ha4veHmne NPoYHOCTM U30NALMK yKasaHo AN UCNbITaHWIA MPU HOPMAarbHbLIX KIMMaTUYECKNX YCOBUSX
(Bpems BosgencTeua — 1 MmuHyTa) cornacHo NOCT IEC 61131-2.

2.3 YcnoBus akcnnyartauum

Mpnbop oTBevaeT TpeboBaHMAM MO YCTONYMBOCTM K BO3LENCTBMIO MOMEX B COOTBETCTBUM C

FOCT IEC 61131-2. Mo ypoOBHIO U3ny4yeHnst pagmMonoMex (MomMexoammccum) npubop cooTBETCTBYET HOpMaM,
yCTaHoOBMNeHHbIM Ans obopygoBaHust knacca A no [OCT 30804.6.3. [lMNpubop npegHasHadeH ans
aKcnnyaTaumu B CNeayoLwmnx yCnoBusXx:

* Temnepartypa okpy»katoLlero Bo3gyxa ot MmuHyc 40 go nntoc 55 °C;

* OTHOCUTENbHAas BNaxHoCTb Bo3gyxa oT 10 % Ao 95 % (npu +35 °C 6e3 koHaeHcaumm Bnaru);
* atmocdepHoe aasneHune ot 84 oo 106,7 kMa;

* 3aKpbITble B3pblBOGE30NacHbIe NoMeLLeHUst 6e3 arpeccuBHbIX MApPOB U rasos;

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

Mo ycTOMYMBOCTU K MEXAHNYECKUM BO3AENCTBUSIM BO BpEMS SKCMnyaTaumm npubop CoOOTBETCTBYET
FOCT IEC 61131-2.

Mo yCcTOMYMBOCTU K KNIMMATUYECKMM BO3AENCTBMSAM BO BPEMS SKCNyaTauum npubop cCooTBETCTBYET
MOCT IEC 61131-2.

Mpnbop oTHocuTcs Kk npubopam Il knacca anektpobeszonacHocty no MOCT IEC 61131-2.

11



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTHn

Bo Bpems akcnnyataumm n TEXHUYECKOro obenyxmnBaHusa criegyet cobntogatb Tpeboanns MOCT 12.3.019-
80, «[MpaBun aKkcnnyaTaumm aneKkTpPOyCTaHOBOK NOTPeOUTENEN anekTpruyeckon aHeprm» u «lMpaBun oxpaHbl
TpyAa npy aKChyaTaumm areKTpoyCTaHOBOK NOTpebutenen».

MpuGop criegyeT ycTaHaBnMBaTb B CreLManv3vpoBaHHbIX LWKadgax, AOCTYN BHYTPb KOTOPbIX paspelueH
TONMbKO KBanvuuMpoBaHHbIM  crieupanuctam. JlioGble noaknoveHuss Kk npubopy v pabotbl Mo ero
TEXHNYECKOMY OOCMyXXMBaHWIO crneayeT MNpPOBOAWUTb TOMbKO MpWU  OTKMIOYEHHOM NuTaHuM npuGopa wu
NOAKIOYEHHBIX K HEMY YCTPOMUCTB.

He gonyckaetca nonagaHue Briarm Ha KOHTaKTbl BbIXOAHbBIX pa3beMOB U BHYTPEHHNE 3NIEMEHTI npm6opa.

c BHUMAHUE
3anpeLLeHo Ucnonb3oBaTh NPMBOP NPU HaNUYKMM B aTMOCMEPE KUCIIOT, LLenoYen, Macen U UHbIX
arpeccuBHbIX BELLECTB.

12



4 MoHTax

4 MoHTax

Mpubop  ycraHaBnMBaeTcd B  wWKady  anekTpoobopynosaHus.
KoHcTpykumst wkada pJorkHa obecneumBaTb 3awmTty npubopa ot
nonagaHus Bnaru, rpsiav 1 NOCTOPOHHUX NPEeaMETOB.

[nsa yctaHoBkn npubopa cneayeT BbINOMNHUTL AEACTBUS:

1. YB6egnTtbca B Hann4nm cBob60gHOro NpocTpaHcTBa Ans
nogKnr4vyeHunda r|p|/|6opa M NPOKNaaku nposoaos.

2. 3akpenuTb npubop Ha DIN-pelike nnmn Ha BepTUKanbHOM
MOBEPXHOCTU C MOMOLLbIO BUHTOB (CM. pUCYHOK 4.1).

AN

\%

PucyHok 4.1 — BepHbI MOHTaX

N

I
N I

7

PucyHok 4.2 — HeBepHbI MOHTaX

i

BHUMAHUE
A Bo Bpemsi MoHTaxa HeobxoaMmo cBoGoAHOE NPOCTPaHCTBO MUHMMYM B 50 MM Hag npubBopom v nog
HUM.



4 MoHTax

2018B.23,5
=
N\ H
 — S
3 E o
— u
C%’ /
: e e
PucyHok 4.3 — MTaGapuTHbIN YepTex PucyHok 4.4 — YcTaHOBOYHbIE pa3mepbl
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5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoYeHno

BHeLLHMe CBSI3W MOHTMPYIOT MPOBOAOM ceveHnem He 6onee 0,75 mm2,

[Na MHOrOXMIbHBIX npoBoAoB crenyeTt ncnonb3oBaTb HAKOHEYHUKN.

Mocne MoHTaxa Npoeoaa creayeT YNoXuTb B kabenbHOM KaHarne kopnyca npuéopa 1 3aKpbiTb KPbILLKOW.

Ecnv Heo6xoaMMo CHATb KNEMMHUKU MoAyn4, To cnefyeT OTKPYTUTb ABa BUHTA MO yriam KNneMMHUKOB.

[poBoaa nuTaHusA crnegyet MOHTUPOBATL C MOMOLLIbIO OTBETHOIO KNEMMHMKA N3 KOMMSeKTa NOCTaBKu.

VAN

BHUMAHUE
MopgknioueHve 1 TexHnyeckoe o6CnyXnBaHne NPOM3BoaMTCS TOMBKO NP OTKITIOYEHHOM MUTaHUK

npubopa 1 NOAKIMOYEHHbIX K HEMY YCTPONCTB.

VAN

BHUMAHUE
3anpeluaeTcs NOAKMOYaTL NPOBOAA Pa3HOro CeYEHNs K OOQHOM KneMme.

5.2 HaszHayeHMe KOHTaKTOB KNeMMHUKa

USB Device
SS/COM
< SS/COM
CepsucHas :'\ 26 Drit o
_KHOmka D13
< DI14
DI15 -
< DI16 -
D17 -
D18 o
SS/COM >
B — SS/COM
DI19
DIt DI20
< DI2 DI21 >
DB - D22
< DI4 DI23 >
DB ! > ] DI24
~ SS/COM DI25
~_De > < DI26
< o7 SS/COM — >
Dl - SS/COM
I DI8 - DI27 >
Do > DI28
- ’ SS/COM DI29
»> DI30
DI31 >
DI32

PucyHok 5.1

Tabnuua 5.1 — HasHayeHMe KOHTaKToOB

— Ha3zHayeHMe KOHTaKTOB KNeMMHUKa

HanmeHoBaHue

HasHauyeHune

DI1-DI32

Bxogbl DI1-DI32

COM (anst MB210-214)

SS (ans MB210-212)

O6uas To4ka NMTaHUs BXOO0B

5.3 HaszHayeHue pasbemoB

Pasbembl MHTEPENCOB 1 NUTaHUS NpMGopa NpUBeAEHbl Ha PUCYHKE HUXKE.
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5 MopgkntoyeHne

Pasbem ans
MOAKII4EHUS
NUTAHUA

:

é_ﬂa u

R4 o 6,00
<o O A
et | Og¥y B & | 0050

O
o2
<o o<I>°
020
<o <><>

kabens Ethernet

e e

\Z
<
<
©
<
<o

Ethernet 2

p
|

<
<
<
4

o
<
<
<
¢
<

PucyHok 5.2 — Paszbembl npubopa

5.4 NMutaHune

A BHUMAHUE

PekomeHayeTca NpUMEHATb MCTOMHWUK MMTaHMS C TOKOM Harpy3ku He 6onee 8 A.
2 BHMMAHUE
[nuHa kabensa nutaHmsa He JorkHa npeBbiwaTb 30 M.

0B 24B

PucyHok 5.3 — HasHa4yeHMe KOHTaKTOB NUTaHUA

A BHUMAHUE

Mcnonb3oBaHne CTOYHMKOB NUTaHWs 6e3 NoTeHUMarnbHoM pa3Bsiski Unn ¢ 6a3o0Boi (OCHOBHOIA)
N3oMnALUMEN Lenei HU3KOTO HaNpPSPKEHNUs OT NIMHUIA NepeMeHHOro ToKa, MOXEeT MPUBECTM K NOSABINEHUIO
ornacHbIX HaMNpPSHKEHWUI B LensX.

5.1 MNopkno4vyeHue K BXxoaam

511 I'Iop,KmoquMe K ANCKPEeTHbIM BXoAaM KOHTAKTHbIX AaT4YUKOB
K npubopy MoXHO nogkntoyaTe 40 32 AaTYMKOB TUMA «CYXOWN KOHTAKT».
Llenn COM/SS ob6beanHeHbl BHYTpU npubopa.

Cxema nogknioyeHums gatymkos k MB210-212 npegcrtaBneHa Ha pycyHke 5.4 n Ha pucyHke 5.5.
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5 MopgkntoyeHne

-Ug ;Un +U2|,1 —Q’Un
SS SS
Daravk 1 /1] DI flarunk 1 /11 DI
Naruuk 2 /[ DI2 Jlatunk 2 /] DI2

Jlatunk 32/ DI32 Jatunk 32/ DI32
SS SS

PucyHok 5.4 — Cxema nogknoyeHuUs K Bxogam PucyHok 5.5 — Cxema nogkroyeHust K Bxogam
DI1-DI32 — BapuaHT 1 (MB210-212) DI1-DI32 — BapumaHT 2 (MB210-212)

NMPUMEYAHUE

III O0e cxeMbl paBHO3Ha4YHbI, JOMYCKAETCS UCNofnb3oBaHme Nobon. B criyyae npuMeHeHnss KOHTaKTHbIX
OaTYMKOB COBMECTHO C AaTUMKaMM1, UMEIOLLMMW HA BbIXOAE TPAH3UCTOPHbIN KITHOY, CXema
NOAKITKOYEHMSA AOIMKHA ONpeaensiTbCst TUMOM TPaH3UCTOPHbIX AaTYMKOB, COMMACHO PUCYHKY 5.7 1
PUCYHKY 5.8.

Cxewma nogknioyeHums gatymko k MB210-214 npegcrtaBneHa Ha pucyHke 5.6.

COM

Hamunk 1/ DI
Jlatunk 2 /, DI2

Jatunk 32/, DI32
COM

PucyHok 5.6 — Cxema nogkntoyeHus k Bxogam DI1-DI32 MB210-214
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5 MopgkntoyeHne

5.1.2 MNoaknoyeHMe CUrHanoB TPaH3UCTOPOB P-N-p U N-p-n TUNOB

Jarmk - Jlatavk  +
p-n-p DI n-p-n DI
¢ OK DI2 c OK DI2
DI3 DI3
D4 D4
BT - > BN - >
24 BZ &S 282 55

+ +

PucyHok 5.7 — MoakntovyeHne TPaH3NCTOPOB p-n-p PucyHok 5.8 — NMoakntovyeHne TpaH3UCTOPOB
(MB210-212) n-p-n (MB210-212)
@ NPEAYNPEXOEHUE

[na nogknioYeHUs TPaH3NCTOPOB TUMNa N-p-n K AUCKPETHLIM BXOA4aM CrneayeT UCnornb30BaTh
OTAENbHbIV UCTOYHUK NUTaHWs Ans Bxogos. Knemma SS o6begmHeHa co BXOAOM NUTaHUA (CM.

pasgen 2.2).

[Natunk
n-p-|r<1 DI
i DI2
DI3
D4
BN . >

2482 COM
+

PucyHok 5.9 — NoakntoyeHune TpaH3ucTopoB n-p-n (MB210-214)

5.1.3 NoaknoyeHne 3aHKOAEPOB pP-N-p U nN-p-n TUNOB

Ha pucyHkax HvKe npeacTaBneHo nogknoyeHne aHkogepos K mogynto MB210-212.
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5 MopgkntoyeHne

+ +
OHkopep € _ OHkopgepc _ [
BbIXOAOM BbIXOAOM
T™Mna p-n-p A DI3 T™na n-p-n A DI3
B Dl4 B DI4
+ DI5 + DI5
OHkopepc _ || DI6 OHkogepc _ || DI6
BbIXOAOM BbIXOAOM
Tuna p-n-p A DI7 na n-p-n A DI7
B DI8 B DI8
+ +
OHkopepc _ || OHkopgepc _ ||
BbIXOOM BbIXOAOM
™Mna p—n—pé\ T™“na n-p-n g\
| SS - | SS
_ -0V
%E 24 B
BN bl

PucyHok 5.10 — MoakntoyeHne aHkogepos  PUCYHOK 5.11 —lMoaknioyeHne aHkoaepos Tuna n-p-n

TMNa p-n-p

5.4 NMopakntovyeHue no uHtepdency Ethernet

Onsa nogknioyeHns npnbopa k cetn Ethernet MmoxHo ncnonb3oBaTh cneayroLme cxembl:
* «3Be3ga» (pucyHok 5.12);

* «Llenouka»/«Daisy-chain» (pucyHok 5.13).

Eéf\}ﬁtrgﬁt LI.ImosMnnﬂ BbIX0ga
B WHTepHeT
101100 Mour/c P
~——
e
5
MNK
)
B!
Mactep ceTu
MacTtep cetu

PucyHok 5.12 — NMoakntoyeHue no cxeme «3Be3aa»
NPEQYNPEXOEHUE
1. MakcumanbHasa gnuHa nuHuni ceasm — 100 m.
2. MopgkntounTbesa MOXHO K nobomy Ethernet-nopty npmbopa.
3. HesagencteoBaHHbI Ethernet-nopt cnefyeT 3akpbiTh 3arfyLUKON.

O

Onsa nogknioyeHus no cxeme «Llenodka» cnenyet ncnonb3osatb 06a Ethernet-nopta npubopa. Ecnn npnbop

BbILLEN M3 CTPOSI UMM OTKIHOYMIIOCh NUTaHWe, TO OaHHble ByayT nepefaBaTbesi ¢ nopta 1 Ha nopt 2 6e3
paspblBa CBSI3M.
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5 MopgkntoyeHne

LWnto3 gnsa Bbixoga
B MHTEpHET

PucyHok 5.13 — NopgknioyeHue no cxeme «Llenoyka»

@ NPEAYNPEXOEHNE

1. MakcumanbHas AniMHa NIMHUM CBA3WM MeXAy ABYMSI COCEOHUMW aKTUBHBLIMU YCTPONCTBAMU Npw
noakmnodeHnn no cxeme «Llenovka» gomkHa 6biTe He 6onee 100 M.

2. flonyckaeTcst cMexHas cxema NOLKITHYEeHMS.
3. HesapgencTteoBaHHbIN Ethernet-nopt cneayeT 3akpbITh 3arnyLLKON.
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6 YCTpPONCTBO U NpMHLUMN paboThl

6 YcTpoucTBO M NpUHUMN paboTbl

6.1 MpwuHuMn pa6oTbl

Moayrnb nony4yaet komaHabl oT MacTepa ceTu 1 B OTBET OTNPaBnsieT MHPOPMaLIMIO O COCTOSIHUM AUCKPETHbLIX
BXOZOB.

B kayectBe MacTtepa ceTM MOXHO MCMNoNb30BaTh:
 [K;
* [JI1K;
* NaHenb oneparopa;

* yAaneHHbIN 0brayvHbIN cepBuC.

6.2 Uhnaukauma n ynpasneHune

Ha nuvueBor naHenu npubopa pacnonoXeHbl 3MNeMeHTbl WHAWKauMM — cBeToamogbl. HasHauyeHue
CBETOAMOA0B NpUBeaeHo B Tabnuue 6.1.

VIEL]

MB210-212

BC

By

]
N
v

ONOO A ON =

-2

PucyHok 6.1 — JluyeBas naHenb npubopa
@ NPEAYNPEXOEHUE
B HWKHENn YacTn nuueBon naHenu pacnonoxeHo nomne «IP».

Mone «IP» npegHasHavyeHo ansa HaHeceHus IP-agpeca Moaynsa TOHKMM MapkepoMm Uinn Ha BymakHowm
HaKIemnke.

21



6 YCTpPONCTBO U NpMHLUMN paboThl

Tabnuua 6.1 — HasHayeHue MHQUKaTOPOB

MuaukaTop CocTosiHue MHAUKaTopa HasHauyeHue

MuTaHune (3eneHbin) Ceetutcs HanpshkeHne nutaHusa npubopa
nogaHo (padouunii pexnm) /
nogaHo nutaHune ot USB (pexum

KOHGUrypupoBaHus)*
Eth 1 (3eneHbin) Mvraet Mepenaya gaHHbIX No nopTy 1
Ethernet
Eth 2 (3eneHbiin) Muvraet Mepenayva gaHHbIX MO NOpTy 2
Ethernet
ABapus (KpacHbIn)*™ He cBetutCsA C6owu oTcyTCcTBYIOT
CBeTuTCH NOCTOSAHHO C6o1 0CHOBHOrO NpunoxeHns n/
U KoHdUrypaumm
BkntouaeTtcs Ha 200 mc oguH pa3s Heobxogumo 3ameHnTb BGaTapeto
B TPY CEeKyHAbl NUTaHMs YacoB (HanpsXeHue
batapeu Huxe 2 B)
Bkntouyaetcs Ha 100 mc gBa pasa Moaynb HaxoauTcsa B 6e3onacHoOM
B ceKkyHay (4epes naysy 400 mc) COCTOSIHUU

BkntoueH 900 mc, 100 mc BbikMtoveH | AnnapatHbin cbon nepundepun
(Flash, RTC, Ethernet Switch)

MHamKaTopbl COCTOSIHNS CBeTnTCS 3€neHbIM 3aMKHyTO€E COCTOsIHME BXOAa
BbIXOZOB (3eMeHbIn)

He cBetutcs PaBOMKHyTOG COCTOsAAHME BXoOa

m NMPUMEYAHUE

* B pexume KoHurypmposanus (npu nutaHum ot USB n oTcyTcTBUmn ocHoBHoro nutaHus) Ethernet-
nopTbl MOAYNA HaxoaaTca B pexume Ethernet Bypass, BCTpOeHHbIN koMMyTaTop He OYHKLMOHUPYET.
Bxogpl/Bbixogbl MOAynsi HE YHKLMOHUPYIOT.

** [MpuopuTeTLI MHAMKaAUUM cBeToaMoaa «ABapusi» OT BOMnbLUErO K MEHbLLEMY: annapaTHbI cOon,
nporpaMmmHble OLWMGKK, Ge3onacHbI pexuM, ypoBeHb 3apsaa batapen.

Mo nuueson naHenblo pacnonoXxeHbl KNeEMMHUKN N CepBUCHAA KHOMKa.

CepBucHas kHomnka NnpegHasHavyeHa A1 BbINOMHEHWUS crieayowmx OyHKUMIA:
* BOCCT@HOBMEHME 3aBOACKNX HacTpoek (pasgen 7.10);
* ycTaHoBka |IP-agpeca (pasgen 7.4);

* 0OHOBNEHME BCTPOEHHOIO NPOrpaMmHoro obecneyeHust (pasgen 7.8).

6.3 Yacbl peanbHOro BpeMeHu

B npmnbope ecTb BCTpOeHHble Yackl peanbHoro BpemeHn (RTC). Yackl peanbHOro BpemeHun paboTarT oT
COBCTBEHHOrO GaTapenHoro MCTOMHUKA NUTaHKS.

Otcuet BpemeHu nponssogntca no UTC B cekyHaax, HadmHasa ¢ 00:00 01 axBapsa 2000 roga. 3HaveHne RTC
ncrnonb3yeTcs ANs 3an1Mcu B apxmB.

MogpobHee 0 HacTpoike YacoB peanbHOro BpemMeHu cM. pasgen 7.9.

6.4 3anucb apxmBa

B moayne BcTpoeHa cdnew-namsTe (flash), pasmeveHHas nog darinosyto cuctemMy ¢ wndpoBaHnem annos.
Anroputm  wudpoBaHuas — Data Encryption Standard (DES) B pexume cuenneHuss Onokos
wugpotekcta (CBC). B kayectBe knwoya ucnonb3yetcsa cTpoka superkey. Bektop uvHuumanusauum
reHepupyeTca ¢ NoMOLbO Xel-PyHKUMKU (CM. npunoxeHne A ). AprymeHToOM (yHKUUN SIBNSETCS Naporb,
3agaHHbIv B [TO Owen Configurator. B koHUe davina coxpaHseTcs KOHTpPOoribHasi CyMMa, paccyuMtaHHas no
anroputmy CRC32 (KoHTponbHas cymMmma Takke LwmudpupyeTcs).

22



6 YCTpPONCTBO U NpMHLUMN paboThl

ApxvB MOOynsa coxpaHseTcs B BUAae Habopa dannos. Neprog apxuBauun, orpaHUYeHne Ha pasMmep OOHOro
anna un mnx konuyectBo 3agaetcda nonb3osatenem B 10 Owen Configurator. Ecnu apxuB NomHOCTbIO
3anonHeH, To AaHHble Nepe3anncbIBalOTCH, Ha4YMHasA C CaMblX CTapbIX AaHHbLIX CAMOro CTaporo danna.

dann apxmBa cocTouT M3 Habopa 3anucer. 3anucy pasgeneHbl cumBonamu nepeHoca ctpoku (0xOAOD).
Kaxpgast 3anMcb COOTBETCTBYET OOHOMY MapameTpy M COCTOUT U3 MONewn, pasfgeneHHbIX CUMBOSIOM «;» (6e3
kaBblyek). Popmart 3anncy NpMBELEH B Tabnmue HUXe.

Tabnuua 6.2 — ®opmart 3anucu B ¢hanne apxmsa

MapameTp Tun Pa3mep KommeHTapuin
MeTka BpeMeHu Binary data 4 6anta B cekyHgax HaumnHasi ¢ 00:00 01.01.2000 (UTC+0)
Pasgenutens Crpoka 1 GanT Cumson «;» (6e3 KaBblYeK)
M;/::TKI/?CJ;);E:I’V(I)K) Crpoka 8 6aifr E Buge ctpokun ns HEX-cumMBonos ¢ Begywmmm
napameTtpa (UID) ynsmu
Pasnenutensb Ctpoka 1 GanT CwumBon «;» (6e3 kaBblvek)

3aBUCUT OT B Buae ctpokun us HEX-cumBonoe ¢ BegyLinmu

3HaueHne napameTpa CTtpoka napameTpa HYTISIMU

Pasgenutens Ctpoka 1 6ant CumBon «;» (6e3 kaBblvek)
1 — 3HaYeHWe napameTpa KoppekTHO, 0 — 3HaYeHune
Cratyc napametpa | Binary data 1 6anT napameTpa HEKOPPEKTHO U €ro ganbHewnwas
0bpaboTka He pekoMeHaoBaHa
MepeHoc cTpoKkK Binary data 2 banTa \n\r (OXOAOD)
Mpumep

PacwndpoBaHHas 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. [inga nony4vyeHus gatbl u BpeMmeHu B hopmate UnixTime
crnepyet U3MeHUTb NOPSAOK 6aNT Ha NPOTUBOMONOXHLIN U [OOaBUTL KOHCTAHTY-CMeLLeHMe (YMCno

cekyHa mexay 00:00:00 01.01.1970 1 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 — yHuKanbHbIN naeHTUdMKaTop napameTpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHue napameTpa (00000001);

0x31 — ctaTyc napameTtpa (1 — 3HaYeHne napameTpa KOPPEKTHO);

0x0A 0x0D — c1MBOIbl NEpPEHOCA CTPOKM.

Mpunbop durkcmpyeT Bpemsi B apxmBHbIX dhannax no BCTPOEHHbIM YacaM peanbHOro BpeMeHWU. Takke MOXHO
3afaTb 4YacoBOW Mosic, KoTopbi byaeT cumtbiBatbcd OwenCloud vnu BHewHum [10O. 3anuchk BO hnelw-
namate (flash) npoucxoguT ¢ onpepeneHHor 4acToTOW, paccyYNTaHHOW Takum obpasom, 4YTobbl pecypca
dnew-namatu (flash) npnbopa xeatmno Ha cpok He meHee 10 neT paboTsbl.

[ns YTeHns apxmBa MOXHO MCMONb30BaTh:

» 06nayHbIn ceperc OwenCloud (aBTOMaTn4eCcKoOe YTEHUE B Criyqae NoTepu U ganbHenwero
BOCCTaHOBIEHMWS CBA3M);

* 10 Owen Configurator (Hanpumep, ons py4YHOro aHanuaa);

+ [10 nonb3osatens (¢ nomouypsto 20 dyHkuun Modbus).
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6 YCTpPONCTBO U NpMHLUMN paboThl

Cnmcok apxvBupyembix napameTpoB poctyneH B Owen Configurator Ha Bknagke WHdopmauus o6
ycTpowncTtBe. [lopsagok 3anucu napaMmeTpoB B apXMB COOTBETCTBYET MNOPSAAKY NapamMeTPOB Ha BKIaaKe.

ApxuB cumTbiBaeTcs ¢ nomotllbto 20 cdyHkuum Modbus (0x14). daHHaa dyHKUMS BO3BpaLLaeT coaepkaHue
pervcTpoB canna namsaTi 1 No3BOJISIET C MOMOLLbIO OAHOMO 3anpoca NPoYNTaTh OOHY UM HECKOSBKO 3anmcen
13 OQHOrO UIN HECKOMbKNX hannos.

B 3anpoce uteHus anna ons Kaxkaon 3anmcu ykasblBaeTcs:
* TMN ccbinkn — 1 6anT (gomkeH ObiTb paBeH 6);
* HoMep hanina — 2 banTa;
* HaYanbHbIM agpec permctpa BHyTpu danna — 2 6anTa;
* KONIMYECTBO PETNCTPOB 4118 YTEHUS — 2 BanTa.

NMPUMEYAHUE

II' Homep dhanna B 3anpoce no Modbus paccunTteiBaetca kak 4096 + nopsiakoBbIN HOMepP dhanna.
MopsakoBas Hymepaums dannos BegeTcs ¢ Hyns. MNapameTp «llocnegHnii MHAEKC apxmBa» COAEPXUT
nopsiaKoBbIN HOMep dhavina apxvBea, B KOTOPbIN NOCNEAHUI pa3 3anucbiBanuch JaHHbIE.

KonunyecTBo cuuTbiBaeMbIX permcTpoB B 3anpoce AOMKHO ObiTb NogobpaHo Takum obpasom, YToObl AnvHa
OTBETA He npeBsbIwana gonycTumyto anuHy naketa Modbus (256 6anT).

Pasmep canna apxvmBa 3apaHee HeEU3BECTEH, MO3TOMY CrefyeT CYATbIBATb MOPLUN AaHHbIX C MOMOLLBH
oTAenbHbIX 3anpocoB. Ecnv B oTBeT Ha 3anpoc Oyger nonyyeHo coobLleHne C KOAOM  OLUMOKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTb BbIBOA, YTO agpeca pernctpoB B 3anpoce
HaxogaTcs 3a npegenamu panna. Ytobbl cuuTaTh nocnegHwe AaHHble avina, TpebyeTrcs ymeHbWUTb
KONM4eCTBO PerncTpoB B 3anpoce.

NMPUMEYAHUE
m Ecnu oTkntounTb NUTaHUE BO BpemMA 3anncun gaHHbIX B apXuB, 3annCb MOXET HE COXPaHUTbCA.
6.5 Pexxnumbl ooMeHa gaHHbIMKU

Mogynb nogaep>XuBaeT crneaylLme pexnmsl 06MeHa AaHHbIMM:

» 0bmeH ¢ Mactepom no npotokony Modbus TCP (nopt 502) — oo 4 ogHOBPEMEHHbIX COEANHEHUN C
pasHbiMM Mactepamu cety;

* coegnHeHmne n obmeH gaHHbiMu ¢ MK ¢ nomoubto MO OWEN Configurator;
* 0OMeH ¢ yganeHHbIM obnayHbiv cepemucom OwenCloud (HeoGxoaum gocTtyn B VIHTEPHET);
» 06meH no npoTokony MQTT;

» 0OmeH no npotokony SNMP.

6.5.1 Pabota no npotokony Modbus TCP

Tabnuua 6.3 — YUteHune 1 3anucb napameTpoB no npotokony Modbus TCP

Onepauus PYyHKUMA
YrteHune 3 (0x03) nnmn 4 (0x04)
3anunco 6 (0x06) nnn 16 (0x10)

Cnuncok pernctpos Modbus cuntbiBaetca ¢ npubopa ¢ nomouibio 1O OWEN Configurator Bo Bknagke
MapameTpbl ycTponcTBa. A Takke cnmcok pernctpos Modbus npeactaeneH B Tabnuuax HuxXe.

Tabnuua 6.4 — O6wme perucTpbl onepaTMBHOro o6mMeHa no npotokony Modbus

Ha3BaHue Perunctp Pasmep/Tun/onncanue
HasBaHue (ums) npmubopa ans 0xF000 CumBonbHag cTpoka ao 32 6anT,
nokasa nonb3oBaternto (DEV) koanposka Win1251
Bepcus BctpoeHHoro MO npubopa 0xF010 CumBonbHas cTpoka ao 32 6anT,
ans nokasa none3oBatento (VER) koamposka Win1251
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6 YCTpPONCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.4

HasBaHue Perunctp Pasmep/Tun/onncaHue

HaseaHue nnatgopmbl 0xF020 CumBonbHas cTpoka ao 32 6anT,
Win1251

Bepcusa nnatgopmbl 0xF030 CumBonbHas cTpoka go 32 6an,
Win1251

Bepcusa annapatHoro 0xF040 CumBonbHas cTpoka ao 16 6anT,

obecnevyeHus Win1251

JlononHuTenbHasi CUMBOIbHas 0xF048 CumBornbHas cTpoka 4o 16 6anr,

WHopmaums Win1251

Bpewms n pata 0xF080 4 6anTa, B cekyHaax ¢ 2000 r

YacoBow nosc 0xF082 2 6anTa, signed short, cmelleHue B
MUHyTax oT puHBMYa

3aBsoackon Homep npubopa OxF084 CwvmBonbHasi cTpoka 32 6anta,
kogmposka Win1251,
ucnonb3syercsa 17 cMMBOMNoB

Tabnuua 6.5 — Peructpbl o6meHa no npotokony ModBus

MapameTp 3HauyeHue (eq. usm.) Appec perucrtpa Tun pocTtyna ®dopmart
DEC HEX AaHRbIX
Bpemsa un gpata (UTC) |c 2000 r.,, cekyHa 61568 OxFO80 | Tonbko YTeHue UINT 32
HoBoe Bpems € 2000 r., cekyHO 61565 0xFO7D UTteHune n UINT 32
3anucb
3anucatb HoBoE 0 — He 3anucbIBaTh; 61567 OxFO7F UTteHune n UINT 16
BpeEMA 1 —3anucatb 3anncb
Yacoson nosic CMeLleHne B MUHyTax 61570 0xF082 UTteHune n UINT 16
oT rpI/IHBI/I‘-Ia 3anuncb
Bpems B - 61563 0xFO7B | Tonbko YteHue UINT 32
MUNIMCEKYHAAX
Texywnn IP-agpec — 26 Ox1A TonbKo YTeHUe UINT 32
TekyLiasa macka - 28 0x1C Tornbko YyTeHne UINT 32
noaceTum
Texywnin IP-agpec - 30 Ox1E Tonbko uTeHne UINT 32
LIo3a
YctaHoBuTb IP-agpec — 20 0x14 YteHne n UINT 32
3anucb
YCcTaHOBUTbL Macky — 22 0x16 UteHne n UINT 32
noaceTu 3anucb
YctaHoBuTb IP-agpec - 24 0x18 YteHue n UINT 32
LIIto3a 3anucb
Pexum DHCP 0 — nonHbIM 3anpeT; 32 0x20 YUteHne n UINT 16
1 — TOMNbKO YTEHME; 3anucb
2 — TONbKO 3an1cb
MNopkntoveHue K 0 — BbIKI.; 35 0x23 YteHne n UINT 16
OwenCloud 1 — BKN. 3anuncb
Cratyc nogkntoyeHuns k | 0 — HeT cBA3w; 36 0x24 Tonbko uTeHve UINT 16
OwenCloud 1 — coeanHeHue;
2 — pabora;
3 — owmbka;
4 — HeT napons
Tanm-ayT nepexoga B |0...60 (cekyHa) 700 0x2BC YTteHve n UINT 8
GesonacHoe 3anvcb
COCTOsIHNE
PaspewieHune 0 — 3abnoknpoBaHo; 701 0x2BD UTteHune n UINT 16
KOH(PUrypupoBaHus U3 |1 — paspelLeHo 3anncb
yOaneHHoro
obnayHoro cepBuca
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MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Tun pocTtyna dopmart
DEC HEX AanHBIX
YnpasneHue n 3anucb |0 — 3abnoKMpoBaHo; 702 0x2BE YteHne n UINT 16
3Ha4YeHNn n3 1-— paspeLueHo 3anncb
yAaneHHoro
obnayHoro cepsuca
HocTyn k pernctpam 0 — nonHbIV 3anpeT; 703 0x2BF UTteHune n UINT 16
Modbus u3 1 — TONbKO yTeHue; 3anncb
yAaneHHoro 2 — TONbKO 3anuch;
obnayHoro cepsuca 3 — NOMHbIA 4OCTYN
Cratyc npubopa — 61620 0xFOB4 | Tonbko 4TeHue UINT 32
MAC agpec — 61696 0xF100 | Tonbko YTeHue UINT 48
DNS cepsep 1 - 12 0xC UTteHune n UINT 32
3anucb
DNS cepgep 2 — 14 OxE UTteHune n UINT 32
3anncb
CocTosiHme baTtapeun 0...3300 (mB) 801 0x321 Tonbko uTeHue UINT 16
(HanpskeHune)
Mepuog 0...3600 (cekyHn); 900 0x384 YTeHue n UINT 16
apx1BMpoBaHnA 3aBofcKas HacTponka — 3anncb
30
CocTosHue 0...4294967295 51 0x33 Tonbko uTeHne UINT 32
ONCKPETHbIX BXOO0B
DI1-DI32, 6butoBas
macka
[ononHuTenbHbIN 0 — oTKmMOYEH; 64 0x40 YUrteHne n UINT 16
pexum paboTkl BXxoda |1 — noacueT 3anucb
DI1* WMMYrbCOB;
2 — n3mepeHue
nepuoaa;
3 — namepeHune
4YacToThl;
[ononHuTenbHbIN 0 — OTKIOYEH; 65 0x41 YTeHue n UINT 16
pexum paboTkl BXxoda |1 — nogcyeT 3anucb
D2 UMMYrbCOB;
2 — n3amepeHue
nepuoaa;
3 — namepeHue
4acToThl;
[ononHuTenbHbIN 0 — OTKIOYEH; 66 0x42 YTeHue n UINT 16
pexum paboTkl BXxoda |1 — noacyeT 3anncb
DI3* UMMNYIbCOB;
2 — n3mepeHune
nepvoaa;
3 — namepeHune
4acToThl;
4 — obpaboTka
CUrHanoB 3HkoAepa
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MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Tun pocTtyna dopmart
DEC HEX OaHHbIX
JononHUTENbHbIN 0 — OTKIIOYEH; 67 0x43 YteHue n UINT 16
pexum paboTbl BXxoda |1 — noacyeT 3anncb
Dl4* WUMMYSbCOB;
2 — n3amepeHne
nepuoaa;
3 — namepeHue
4YacToThl;
4 — obpaboTka
CUrHanoB 3HKoaepa
[ononHUTenbHLIN 0 — OTKMOYEH; 68 0x44 YTeHue n UINT 16
pexum paboTbl BXxoda |1 — noacyeT 3anncb
DI5* UMNYMbCOB;
2 — n3amepeHne
nepvoaa;
3 — namepeHue
4YacToThl;
4 — obpaboTka
CUrHarnoB 3HKoaepa
JlononHnUTEnbLHLIN 0 — oTkntoYeH; 69 0x45 YteHne n UINT 16
pexum paboTkl BXxoda |1 — nogcyeT 3anucb
DI6* UMNYbCOB;
2 — n3amepeHne
nepvoaa;
3 — namepeHue
4YacToThl;
4 — obpaboTka
CUrHanoB 3Hkogepa
JJononHuTenbHbIN 0 — OTKIIIOYEH; 70 0x46 YteHue n UINT 16
pexum paboTkl BXxoda |1 — nogcyeT 3anucb
DI7* UMNYIbCOB;
2 — n3mepeHune
nepvoaa;
3 — namepeHune
4YacToThl;
4 — obpaboTka
CUrHanoB 3Hkoaepa
JlononHuTenbHbIN 0 — OTKITIOYEH; 71 0x47 YTeHue n UINT 16
pexum paboTkl BXxoda |1 — noacyeT 3anucb
DI8* UMMNYIbCOB;
2 — n3mepeHune
nepvoaa;
3 — namepeHune
4YacToThl;
4 — obpaboTka
CUrHarnoB 3Hkoaepa
BkntoueHne counstpa |0 — BbIKM; 96 0x60 UTteHune n UINT 16
aHTugpebesra ans 1 — BKN. 3anuncb
Bxoga DI1
BkntoyeHune cpunetpa |0 — BbIKN.; 97 0x61 YteHne n UINT 16
aHTugpebesra ans 1 — BKI. 3anucb
Bxoaa DI2
BkntoyeHune counetpa |0 — BbIKN.; 98 0x62 YUrteHne n UINT 16
aHTugpebesra ans 1 — BKI. 3anucb
Bxoaa DI3
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MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Tun pocTtyna dopmart
DEC HEX AanHBIX

BkntoveHune dpunstpa |0 — BbIK; 99 0x63 UteHve n UINT 16
aHTuapebesra ons 1 — BKkn. 3anncb
Bxoga Dl4
BkntoueHune unstpa |0 — BbIKN; 100 0x64 UrteHne n UINT 16
aHTuapebesra ons 1 — BKn. 3annchb
Bxoga DIS
BkntoveHune dpunstpa |0 — BbIKN; 101 0x65 UteHve n UINT 16
aHTuapebesra ons 1 — BKkn. 3anncb
Bxoga DI6
BkntoveHune dunstpa |0 — BbIK; 102 0x66 UTteHune n UINT 16
aHTuapebesra ons 1 — BKkn. 3anncb
Bxoga DI7
BkntoveHune dunstpa |0 — BbIK; 103 0x67 YTteHve n UINT 16
aHTugpebesra anga 1 — BKI. 3anucb
Bxoga DI8
BkntoueHne counstpa |0 — BbIKMA; 104 0x68 UTteHune n UINT 16
aHTuapebesra ons 1 — BKn. 3anucb
Bxoga DI9
BknitoyeHune cpunetpa |0 — BbIKN.; 105 0x69 UteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anuncb
Bxoga DI10
Bkntoyenune cpunetpa |0 — BbIKN.; 106 Ox6A UTteHune n UINT 16
aHTugpebesra anga 1 — BKI. 3anucb
Bxoga DI11
BkntoyeHune cpunetpa |0 — BbIKN.; 107 0x6B UteHne n UINT 16
aHTnapebesra ons 1 — BKI. 3anucb
Bxoga DI12
BkntoueHnne unstpa |0 — BbIKN; 108 0x6C UTteHune n UINT 16
aHTugpebesra ans 1 — BKI. 3anucb
Bxoga DI13
BknitoyeHune cpunetpa |0 — BbIKN.; 109 0x6D UrteHne n UINT 16
aHTnapebesra ons 1 — BKI. 3anucb
Bxoga DI14
BkntoyeHune cpunetpa |0 — BbIKN.; 110 Ox6E YrteHne n UINT 16
aHTugpebesra ans 1 — BKI. 3anucb
Bxoga DI15
BkntoyeHune cpunetpa |0 — BbIKN.; 111 Ox6F YrteHne n UINT 16
aHTugpebesra ans 1 — BKA. 3anucb
Bxoaa DI16
BkntoyeHune cpunetpa |0 — BbIKN.; 112 0x70 UrteHne n UINT 16
aHTugpebesra ans 1 — BKI. 3anucb
Bxoaa DI17
BkntoyeHune counetpa |0 — BbIKN.; 113 0x71 YUrteHne n UINT 16
aHTugpebesra ans 1 — BKA. 3anucb
Bxoaa DI18
BkntoyeHune cpunetpa |0 — BbIKN.; 114 0x72 YUrteHne n UINT 16
aHTugpebesra ans 1 — BKA. 3anucb
Bxoga DI19
BkntoueHune punstpa |0 — BbIKN; 115 0x73 UTteHune n UINT 16
aHTugpebesra ans 1 — BKA. 3anucb
Bxoga DI20
BkntoyeHune counetpa |0 — BbIKN.; 116 0x74 UrteHne n UINT 16
aHTugpebesra ans 1 — BKA. 3anucb
Bxoaa DI21
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MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Tun pocTtyna dopmart
DEC HEX AanHBIX
BkntoueHnune unstpa |0 — BbIKN; 117 0x75 UTteHune n UINT 16
aHTuapebesra ons 1 — BKkn. 3anncb
Bxoga DI22
BkntoyeHne ounetpa |0 — BbIKN.; 118 0x76 YTeHue n UINT 16
aHTuapebesra ons 1 — BKn. 3annchb
Bxoga DI23
Bkntouenune unstpa |0 — BbIKN; 119 Ox77 UTteHune n UINT 16
aHTuapebesra ons 1 — BKn. 3anncb
Bxoga DI24
BkntoueHne ounstpa |0 — BbIKMA; 120 0x78 UTteHune n UINT 16
aHTuapebesra ons 1 — BKkn. 3annchb
Bxoga DI25
BkntoveHune dunstpa |0 — BbIKI; 121 0x79 YTteHve n UINT 16
aHTugpebesra anga 1 — BKI. 3anucb
Bxoga DI26
BkntoueHne counstpa |0 — BbIKMA; 122 Ox7A UTteHune n UINT 16
aHTuapebesra ons 1 — BKkn. 3anncb
Bxoga DI27
BkntoyeHune cpunetpa |0 — BbIKN.; 123 0x7B UteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anuncb
Bxoga DI28
BkntoueHne ounstpa |0 — BbIKM; 124 0x7C UTteHune n UINT 16
aHTugpebesra anga 1 — BKI. 3anucb
Bxoga DI29
BknitoyeHune cpunetpa |0 — BbIKN.; 125 0x7D UteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anucb
Bxoga DI30
Bkntoyenune cpunetpa |0 — BbIKN.; 126 Ox7E UTteHune n UINT 16
aHTugpebesra ans 1 — BKN. 3anucb
Bxoga DI31
BkntoyeHune cpunetpa |0 — BbIKN.; 127 Ox7F UrteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anucb
Bxoaa DI32
Mepuoa namepeHus 0 — 10 munnuncekyHa; 128 0x80 YUteHne n UINT 16
yacTtoTkl Bxoga DI1* 1-100 MWUSTIINCEKYHL; 3anncb
2 — 1 cekyHaa;
3 — 10 cekyHa
Mepuoa nsamepeHus 0 — 10 munnucekyHg,; 129 0x81 YteHne n UINT 16
yacTtoTbl Bxoga DI2* 1 — 100 MUNANCEKYHA; 3anncb
2 — 1 cekyHAa;
3 —10 cexkyHp
Mepuoa namepeHus 0 — 10 munnuncekyHa; 130 0x82 UTteHune n UINT 16
yacToTbl Bxoga DI3* 1 — 100 MURNCEKYHA; 3anucb
2 — 1 cekyHAa;
3 —10 cekyHa
Mepropg nsmepeHus 0 — 10 munnucekyHa; 131 0x83 UTteHune n UINT 16
yacToTbkl Bxoga Dl4* 1 — 100 MUNNNCEKYHA; 3anucb
2 — 1 cekyHAa;
3 —10 cekyHa
Mepuog namepeHus 0 — 10 munnuncekyHa; 132 0x84 UTteHune n UINT 16
yacTtoTbl Bxoga DI5* 1 — 100 MUNMCEKYHA; 3anucb
2 — 1 cekyHAa;
3 —10 cekyHa
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MapameTp

3HauyeHue (ea. u3m.)

Appec peructpa

DEC

HEX

Tun pocTtyna

dopmart
OaHHbIX

Mepwog n3meperHus
yacTtoTbl Bxoga DI16*

0 — 10 munnucekyHg;
1 — 100 MMnNAncekyHa;
2 — 1 cekyHaa;

3 — 10 cekyHa

133

0x85

YteHne n
3anucb

UINT 16

Mepuop n3mepeHus
yacToTbl BXxoga DI7*

0 — 10 MunnucekyHg;
1 — 100 MunnncekyHa;
2 — 1 cekyHAaa;

3 —10 cekyHAa

134

0x86

YteHne n
3anucb

UINT 16

Mepuron n3amepeHus
yacToTbl BXxoga DI8*

0 — 10 munnucekyHg;
1 — 100 MunnncekyHa;
2 — 1 cekyHAaa;

3 — 10 cekyHA

135

0x87

YteHne n
3anucb

UINT 16

3HayveHue Bxoga DI1 B
AOMNONTHUTENBbHOM
pexunme*

0...4294967295
(vmnynbcebl) — pexnm 1;
10...4294967295 (mc) —
pexum 2

100... 4294967295 (I'y)
— pexum 3;
0...4294967295
(MMnynbCbl) — pexum 4

160

0xAO

Tonbko YyTeHne

UINT 32

3HayeHue Bxoga DI2 B
JOMNONMHUTENBHOM
pexume*

0...4294967295
(vmnynbcebl) — pexnm 1;
10...4294967295 (mc) —
pexum 2

100... 4294967295 (I'u)
— pexum 3;
0...4294967295
(vmnynbCbl) — pexum 4

162

0xA2

Tornbko YyTeHne

UINT 32

3HayveHue Bxoaa DI3 B
OOMNONMHUTENBHOM
pexunme*

0...4294967295
(Mmnynbebl) — pexxum 1;
10...4294967295 (mc) —
pexum 2

100... 4294967295 (I'y)
— pexum 3;
0...4294967295
(vmnynbcebl) — pexum 4

164

OxA4

Tonbko YTeHue

UINT 32

3HayveHue Bxoga DI4 B
AOMNONTHUTENBbHOM
pexunme*

0...4294967295
(Mmnynbebl) — pexxum 1;
10...4294967295 (mc) —
pexum 2

100... 4294967295 (I'y)
— pexum 3;
0...4294967295
(MMnynbCbl) — pexum 4

166

0xA6

Tornbko YTeHne

UINT 32

3HayeHue Bxoga DI5 B
JOMNONMHUTENBHOM
pexume*

0...4294967295
(vmnynbcebl) — pexnm 1;
10...4294967295 (mc) —
pexum 2

100... 4294967295 (I'y)
— pexum 3;
0...4294967295
(Mmnynbcbl) — pexum 4

168

0xA8

Tornbko YyTeHne

UINT 32
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MapameTp 3HaueHue (ea. uam.) Appec peructpa Tun pocTtyna dopmart
DEC HEX AaHHbIX
3HadveHune Bxopga DI6 B |0...4294967295 170 OxAA Tonbko YTeHne UINT 32
AONOMHNTENBHOM (MMnynbebl) — pexum 1;
pexume 10...4294967295 (mc) —
pexum 2
100... 4294967295 (I'y)
— pexum 3;
0...4294967295
(vmnynbcebl) — pexum 4
3HauveHue Bxoga DI7 B |0...4294967295 172 OxAC Tonbko YTeHne UINT 32
AOMNOMHNTENEHOM (umnynbebl) — pexum 1;
pexume 10...4294967295 (mc) —
pexum 2
100... 4294967295 ('y)
— pexum 3;
0...4294967295
(MMnynbCbl) — pexum 4
3HaveHue Bxoga DI8 B |0...4294967295 174 OxAE Tornbko YyTeHne UINT 32
AONONHUTENBHOM (Mmnynbebl) — pexum 1;
pexunme 10...4294967295 (mc) —
pexum 2
100... 4294967295 ('y)
— pexum 3;
0...4294967295
(MMnynbebl) — pexum 4
3HaveHne cyeTumnka 0...4294967295 176 0xBO Tornbko YyTeHne UINT 32
mMnynbcoB Bxoga DI9 | (umnynbebl)
3HayeHune cyeTumnka 0...4294967295 178 0xB2 Tornbko YyTeHne UINT 32
umnynscos Bxoga DI10 | (nmnynbebl)
3Ha4veHne cyeTumnka 0...4294967295 180 0xB4 Tornbko YyTeHne UINT 32
umnynecos Bxoga DI11 | (nmnynbebl)
3Ha4yeHue cyeTymnKka 0...4294967295 182 0xB6 Tornbko YyTeHne UINT 32
umnynscoB Bxoga DI12 | (nmnynbebl)
3Ha4vyeHne cyeTymnka 0...4294967295 184 0xB8 Tornbko YyTeHne UINT 32
mMnynbcoB Bxoga DI13 | (Mmnynbebl)
3Ha4yeHue cyeTymnKka 0...4294967295 186 OxBA Tornbko YyTeHne UINT 32
umnynecoB Bxoga DI14 | (nmnynbebl)
3Ha4yeHune cyeTymnka 0...4294967295 188 0xBC Tornbko YyTeHne UINT 32
mmnynbcoB Bxoga DI15 | (umnynbebl)
3HayeHune cyeTymnKa 0...4294967295 190 OxBE TonbKko YTeHne UINT 32
umnynscos Bxoga DI16 | (nmnynbebl)
3HavyeHune cyeTynka 0...4294967295 192 0xCO01 Tornbko YyTeHne UINT 32
mMnynbcoB Bxoga DI17 | (umnynbebl)
3HayeHune cyeTymnKa 0...4294967295 194 0xC2 Tornbko YyTeHne UINT 32
umnynscoB Bxoga DI18 | (nmnynbebl)
3HavyeHune cyeTynka 0...4294967295 196 0xC4 Tornbko YTeHne UINT 32
mMmnynbcoB Bxoga DI19 | (umnynbebl)
3HaueHne cyeTunka 0...4294967295 198 0xC6 Tonbko uTeHne UINT 32
umnynecos Bxoga DI20 | (nmnynbebl)
3Ha4veHune cyeTvmnka 0...4294967295 200 0xC8 Tornbko YTeHne UINT 32
mMnynbcoB Bxoga DI21 | (umnynbebl)
3HayeHune cyeTymnKa 0...4294967295 202 0xCA Tornbko YyTeHne UINT 32
umnynecos Bxoga DI22 | (nmnynbebl)
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MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Tun pocTtyna dopmart
DEC HEX AaHHBIX

3HaueHne cyeTynka 0...4294967295 204 0xCC Tonbko uTeHne UINT 32
umnynecos Bxoaa DI23 | (nmnynbebl)
3HadeHue cyeTumka 0...4294967295 206 0xCE Tonbko uTeHve UINT 32
umnynecoB Bxoga DI24 | (nmnynbebl)
3HaueHne cyeTunka 0...4294967295 208 0xDO Tonbko uTeHne UINT 32
umnynecos Bxoga DI25 | (nmnynbeebl)
3HayeHne cyeTumka 0...4294967295 210 0xD2 Tonbko uTeHue UINT 32
umnynecoB Bxoga DI26 | (nmnynbebl)
3HaueHne cyeTunka 0...4294967295 212 0xD4 TonbKo YTeHue UINT 32
umnynecoB Bxoda DI27 | (nmnynbebl)
3HayeHne cyeTunka 0...4294967295 214 0xD6 Tonbko uTeHue UINT 32
umnynecos Bxoga DI28 | (nmnynbebl)
3Ha4yeHune cyeTymnka 0...4294967295 216 0xD8 TonbKo YTeHue UINT 32
umnynecoB Bxoga DI29 | (nmnynbeebl)
3HadeHune cyeTumka 0...4294967295 218 OxDA Tonbko uTeHne UINT 32
umnynscos Bxoga DI30 | (nmnynbebl)
3HadeHune cyeTumKa 0...4294967295 220 0xDC Tonbko YTeHne UINT 32
umnynecos Bxoga DI31 | (nmnynbebl)
3HaueHne cyeTumka 0...4294967295 222 0xDE Tonbko uTeHne UINT 32
umnynscos Bxoga DI32 | (nmnyrnbebl)
C6poc 3HaveHus 0 — cbpocutb; 224 OxEO YteHne n UINT 16
OOMNOSTHUTENBHOTO 1 — He cbpolleH 3anncb
pexvma Bxoga DI1*
C6poc 3HaveHus 0 — cbpocuts; 225 OxE1 UTteHune n UINT 16
OOMNOSTHUTENBHOIO 1 — He cbpolleH 3anncb
pexuma Bxoga DI2*
C6poc 3HaueHuns 0 — cbpocutb; 226 OxE2 UteHve n UINT 16
AOOMNOJTHUTENTbHOIo 1 — He C6po|_ue|-| 3anncb
pexuma Bxoga DI3*
C6poc 3Ha4veHus 0 — cbpocuts; 227 OxE3 UTteHune n UINT 16
OONOJNTHUTENbHOIo 1 — He C6po|_ue|-| 3anncb
pexuma Bxoga D14*
Cbpoc 3HaveHuns 0 — cbpocuts; 228 OxE4 UTteHne n UINT 16
OOMOJSTHUTESNTbHOIo 1 — He C6p0|_ue|-| 3anncb
pexuma Bxoga DI5*
C6poc 3Ha4veHus 0 — cbpocuts; 229 OxE5 UTteHune n UINT 16
OONONMHUTENbHOIo 1 —He C6po|_ue|-| 3anncb
pexuma Bxoga DI6*
Cbpoc 3HaveHuns 0 — cbpocuts; 230 OxE6 YUTteHne n UINT 16
OOMONHUTENBHOIO 1 — He cbpoLueH 3anvcb
pexvma Bxoga DI7*
C6poc 3HaveHus 0 — cbpocuts; 231 OxE7 UTteHune n UINT 16
[JOMNONHUTENLHOIO 1 — He cOpoLueH 3anncb
pexuma Bxoga DI8*
C6poc 3Ha4veHus 0 — cbpocuts; 232 OxE8 YTteHne n UINT 16
CYeTYMKa UMNYMNbCOB | 1 — He COPOLUEH 3anucb
Bxoga DI9
C6poc 3Ha4veHus 0 — cbpocuts; 233 OxE9 UteHve n UINT 16
CYeTYVKa UMNYMNbCOB | 1 — He cOpOLUEeH 3anncb
Bxoga DI10
C6poc 3Ha4veHus 0 — cbpocuts; 234 OxEA UTteHune n UINT 16
cYyeT4MKa nmnyrnbcoB 1 — He C6po|_ue|-| 3anncb
Bxoaa DI11

32




6 YCTpPONCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Tun pocTtyna dopmart
DEC HEX AaHHBIX
C6poc 3Ha4veHus 0 — cbpocutsb; 235 OxEB UTteHune n UINT 16
cYyeT4MKa nmnyrnbcoB 1 — He C6po|_ue|-| 3anncb
Bxoaa DI12
C6poc 3Ha4veHus 0 — cbpocuts; 236 OxEC UTteHune n UINT 16
CYeT4YMKa nMnynbLCcoB 1 —He 06p0|_|_|e|.| 3anncb
Bxoaa DI13
C6poc 3Ha4veHus 0 — cbpocuts; 237 OxED YTteHve n UINT 16
CYeTYMKa UMNYMNbCOB | 1 — He COpOLUEH 3anmcb
Bxoga DI14
C6poc 3HaveHus 0 — cbpocuts; 238 OxEE UTteHune n UINT 16
CHeT4YMKa nMnynbLcoB 1 —He C6po|_ue|-| 3anncb
Bxoga DI15
C6poc 3Ha4veHus 0 — cbpocuts; 239 OxEF UTteHune n UINT 16
CYETYMKa UMMNYMNbCOB | 1 — He cOpOLUEeH 3anncb
Bxoaa DI16
C6poc 3Ha4veHus 0 — cbpocuts; 240 O0xFO UTteHune n UINT 16
CYeT4YMKa nMnynbLcoB 1 —He C6po|_ue|-| 3anncb
Bxoaa DI17
C6poc 3Ha4veHus 0 — cbpocuts; 241 OxF1 UTteHune n UINT 16
CYeTYMKa UMNYMNbCOB | 1 — He cOpOLUEH 3anncb
Bxoga DI18
C6poc 3Ha4eHus 0 — cbpocuts; 242 O0xF2 UteHne n UINT 16
cyeTymKa MMynbCoB |1 — He cHpoLUeH 3anncb
Bxoga DI19
C6poc 3Ha4veHus 0 — cbpocutsb; 243 OxF3 UTteHune n UINT 16
cYyeT4MKa nmnyrnbcoB 1 —He C6po|_ue|-| 3anncb
Bxoaa DI20
C6poc 3Ha4eHus 0 — cbpocuts; 244 OxF4 UTteHune n UINT 16
CYeT4YMKa nMnynbLCcoB 1 — He 06p0|_|_|e|.| 3anncb
Bxoga DI21
C6poc 3HaveHus 0 — cbpocuts; 245 OxF5 UTteHune n UINT 16
CYeTYMKa UMNYMNbCOB | 1 — He COpOLLEH 3anncb
Bxoga DI22
C6poc 3Ha4eHns 0 — cbpocuts; 246 OxF6 UteHne n UINT 16
cyeTymKa UMMynbCoB |1 — He cHpoLUeH 3anucb
Bxona DI23
C6poc 3HaveHus 0 — cbpocuts; 247 OxF7 UTteHune n UINT 16
CYETYVKa UMNYMNbCOB |1 — He cOpOLUEH 3annchb
Bxoaa DI24
C6poc 3HaveHus 0 — cbpocuts; 248 OxF8 UTteHune n UINT 16
CYyeT4YMKa nMnynbLcoB 1 —He CﬁpomeH 3anncb
Bxoaa DI25
C6poc 3HaveHus 0 — cbpocuts; 249 OxF9 UTteHune n UINT 16
CYeTYMKa UMNYMNbCOB | 1 — He cOpOLUEH 3anncb
Bxoga DI26
C6poc 3HaveHus 0 — cbpocuts; 250 OxFA UTteHune n UINT 16
cyeTymKa UMMynbCoB |1 — He cHpoLUeH 3anncb
Bxoga DI27
C6poc 3Ha4veHus 0 — cbpocutsb; 251 0xFB UTteHune n UINT 16
cYyeT4nKa nmnynbcoB 1 —He C6po|_ue|-| 3anncb
Bxoaa DI28
C6poc 3Ha4veHus 0 — cbpocuts; 252 0xFC UTteHune n UINT 16
CYETYMKa UMNYMNbCOB | 1 — He cOpOLUEH 3anvcb
Bxoga DI29
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Tun pocTtyna dopmart
DEC HEX AanHBIX
C6poc 3Ha4veHus 0 — cbpocutsb; 253 O0xFD UTteHune n UINT 16
cYyeT4MKa nmnyrnbcoB 1 — He C6po|_ue|-| 3anncb
Bxoga DI30
C6poc 3Ha4veHus 0 — cbpocuts; 254 OxFE UTteHune n UINT 16
CYeT4YMKa nMnynbLCcoB 1 — He 06p0|_|_|e|.| 3anncb
Bxoaa DI31
C6poc 3HaveHus 0 — cbpocuts; 255 OxFF UTteHune n UINT 16
CYeTYMKa UMNYMNbCOB | 1 — He COpOLUEH 3anucb
Bxoga DI32
BkntoueHne/ 0 — BbIKI.; 5632 0x1600 YteHue n UINT 16
OTkntoyeHne NTP 1 — BKN. 3anuncb
Myn NTP cepsepos - 5633 0x1601 UteHve n STRING 256
3anucb
NTP cepsep 1 . 5697 0x1641 YUrteHne n UINT 32
3anucb
NTP cepsep 2 L 5699 0x6143 YteHne n UINT 32
3anucb
Mepuog 5...65535¢ 5701 0x1645 YTeHue n UINT 16
cnHxpoHm3sauumn NTP 3anucb
Cratyc NTP 0 — OTKNOYEHO; 5702 0x1646 UTteHue n UINT 16
1 —onpoc; 3anuncb
2 — CUHXPOHM3MPOBAHO
MNopkrntoueHue k 0 — BbIKI.; 5888 0x1700 | Tonbko YTeHue UINT 16
6pokepy MQTT 1 — BKI.
Jlormn MQTT — 5928 0x1728 YUTteHune n STRING 256
3anucb
Mapons MQTT — 5960 0x1748 UTteHune n STRING 256
3anucb
Wma ycTporicTtea - 5896 0x1708 UteHne n STRING 256
MQTT 3anucb
Agpec 6pokepa MQTT — 5993 0x1769 UrteHune n STRING 256
3anucb
Mopt MQTT 0...65535 5891 0x1703 UTteHune n UINT 16
3anucb
XpaHeHue nocriegHero | 0 — BbIKM.; 5895 0x1707 YteHne n UINT 16
cooOueHus MQTT 1 — BKN. 3anuncb
WuTepBan nybnukauum | 5...600 ¢ 5892 0x1704 YteHue n UINT 16
MQTT 3anucb
KayecTtBO 0 — QoS0; 5893 0x1705 YTeHue n UINT 16
obecnyxusaHna MQTT |1 — QoS1; 3anucb
2 -QoS2
Wutepean Keep Alive |0...600 ¢ 5992 0x1768 YrteHne n UINT 16
MQTT 3anucb
Cratyc MQTT 0 — oTKkntoYeHo; 6025 0x1789 | TonbKo YTeHue UINT 16
1 — onpoc;
2 — CMHXPOHMU3NPOBaHO
Bknountb 0 — BbIKI.; 6026 0x158A YteHne n UINT 16
(MQTTstatus) 1 — BKI. 3anucb
Bkntouenne/ 0 — BbIKIT.; 5120 0x1400 YUrteHne n UINT 16
OtkntoyeHne SNMP 1 —BKN. 3anuncb
Coobuiectso ong — 6001 0x1771 YteHue n STRING 256
yteHna SNMP 3anuncb
Coobulectso ona — 6017 0x1781 YTeHue n STRING 256
3anncn SNMP 3anncb
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Tun pocTtyna dopmart
DEC HEX AanHBIX
IP agpec ons noByLUKn — 5121 0x1401 YteHue n UINT 32
SNMP 3anuncb
Howmep nopta ans 0...65535 5123 0x1403 UrteHune n UINT 16
NOBYLLIKU 3anncb
Bepcua SNMP 0 — SNMPv1; 5124 0x1404 UTteHune n UINT 16
1 — SNMPv2 3anucb
NPUMEYAHUE
|I| * Tonbko ans mogyns MB210-212.

6.5.2 Kogbl owunbok gns npotokona Modbus

Bo Bpemsi paGotbl Moaynsi no npotokonly Modbus BO3MOXHO BO3HMKHOBEHME OLIMGOK, NPeacTaBeHHbIX B
Tabnvue 6.6. B cnyyae BO3HMKHOBEHMSI OLLMOKM MoayIb oTrnpaenseT MacTepy ceTu OTBET C KOAOM OLUMGKMU.

Ta6nuua 6.6 — Cnnucok BO3MOXHbIX OLLUMOOK

HassaHue owmn6ku BosBepawaembin kog OnucaHue owmnGKu
HeponycTtuMmbin Kog doyHKUMK — oLumbka
MODBUS_ILLEGAL_FUNCTION 01 (0x01) BO3HUWKAET, €CNN MOAYIb He NoaaepKuBaeT
dyHkumo Modbus, ykasaHHyto B 3anpoce
Heponyctumein agpec permctpa — ownbka
MODBU?A—DHBII:{ESS/’\SL—DATA— 02 (0x02) BO3HUKAET, €CnNu B 3anpoce ykasaHbl agpeca
perncTpoB, OTCYTCTBYHOLLME B MOAYe
HeponycTtMMoe 3HayeHne faHHbIX — OLIMbKa
MODBUS—\I/;E%GEAL—DATA— 03 (0x03) BO3HUKAET, €CNN 3anpoc COOEPXNT
HeLoNyCTUMOE 3Ha4YeHWe Ans 3anncu B perncTp
MODBUS_SLAVE_DEVICE_ 04 (0x04) Owmnbka BO3HMKAET, CN 3anpoLLeHHOoe
FAILURE OencTBME He MOXET ObiTb 3aBEPLUEHO

Bo Bpemsi obmeHa no npotokony Modbus mogynb nNpoBepsieT COOTBETCTBUE 3anpOCOB creundurkaumnm
Modbus. He npowealivne nposepky 3anpockl MTHOPMPYOTCS MoayrneM. 3anpocsl, B KOTOPbIX ykasaH agpec, He
COOTBETCTBYIOLLMI aapecy MOAYNS, Takke UTHOPUPYHOTCS.

Hanee nposepsieTcsa ko yHKumn. Ecnn B Moaynb NpuxoamT 3anpoc C KoAoM (PYHKLMMK, He yKa3aHHOMW B
Tabnuue 6.7, Bo3Hukaet owmnbka MODBUS ILLEGAL FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxmBaeMbix yHKLUN

Ha3saHue cdyHKUUH Koa cyHkuumn OnucaHue byHKUMH
MODBUS READ_HOLDING _ 3 (0x03) UTeHne 3Ha4YeHnn N3 OAHOIO UMM HECKOMBbKNX
REGISTERS perncTpoB XpaHeHust
MODBUS_READ_INPUT_ 4 (0x04) YUTeHune 3Ha4YeHUn N3 OQHOrO MUITN HECKOMbKMX
REGISTERS perucTpos BBOAa
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anucb 3HavYeHus B O4WH perncTp
MODBUS_WRITE_MULTIPLE_ y
REGISTERS 16 (0x10) 3anucb 3Ha4YeHWI B HECKOMNBKO PErMcTpoB
MODBUS_READ_FILE_RECORD 20 (0x14) YUrteHune apxmBa n3 cgarnna
MODBUS_WRITE_FILE_ y
RECORD 21 (0x15) 3anuce apxvBa B hann

CMTyaLI,I/IM, npmBogdaline K BO3HUKHOBEHUIO ownbok Bo BpemMA pa6OTbI C pernmctpamu, onmcaHbl B Tabnuue 6.8.
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Tabnuua 6.8 — OwMGKKM Bo Bpemsi paboTbl C perncTtpamu

Ucnonb3yemasn pyHKUMnA

HanmeHoBaHue oWMNGKK

Bo3MOXHble cuTyauuu, npuBoasiymne
K OLLMOKe

MODBUS_READ_
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* KONMYECTBO 3anpallnBaeMbIX PErMCTPOB
HonbLue MakcMmarnbHOro BO3MOXHOMO
uncna (125);

3arpoc HecyLLecTBYIOLLLEro napamMeTpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA _
ADDRESS

KONM4YeCTBO 3anpalLunBaeMblX PEFMCTPOB
Honblue MakcUManbHOro BO3MOXHOTO
yncna (125);

3anpoc HecyLLeCTByIOLLLEro napameTpa

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA_
ADDRESS

nonbITKa 3anucu napameTpa, pasmep
KOTOPOro npesblwaeT 2 6anTa;
nonbITKa 3anvMcu napameTpa, JOCTyN Ha
3anncb K KOTOPOMY 3anpeLleH;
nonbITKa 3anvMcy napameTpa Takoro Tmna,
3an1cb B KOTOPbINA HE MOXET ObITb
OocCyLlecTBieHa JaHHOM yHKUMEN.
MopapepxvBaemble TUMbI:
* 3HaKoBble 1 6e33HaKoBble Lienble
(pasmep He Gonee 2 GawT);
* nepeyvmcnsemsle;
« float16 (Ha AaHHLI MOMEHT B Moayne
TaKoM TUN He NCMONb3yeTCs).
3anpoc HecyLeCTBYHOLLEro napameTpa

MODBUS_ILLEGAL_DATA _
VALUE

BbIXOZ, 3a Npefenbl MakCUMarnbHOro Unu
MUHMMAnbHOro orpaHnyeHnn ans
napametpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

3anucb HeCcyLLIeCTBYIOLLEro napameTpa;
nonbITKa 3anvMcy napameTpa, 4OCTyn Ha
3anucb K KOTOPOMY 3anpeLLeH;
KONMYeCTBO 3an1CbiBaeMbIX PErMCTPOB
HonbLue MakcMmanbHOro BO3MOXHOMO
uncna (123)

MODBUS_ILLEGAL_DATA
VALUE

He HangeH TepMuHupytowmin cumson (\0)
B CTPOKOBOM MapameTpe;

pa3smep 3anpaluMBaeMblX aHHbIX
MeHbLLE pasmepa NepBoro nnm
nocregHero B 3anpoce napameTpa;
BbIXOZ 32 Npeaernbl MakCUManbHOro Unm
MWUHUMAarIbHOIO OrpaHUYeHUn ons
napametpa

CuTyaumm, npusoasiLime K BO3HUKHOBEHWIO OLLMBOK BO BpeMst paboTbl C apX1BOM, onncaHbl B Tabnuue 6.9.

Tabnuua 6.9 — OwnGKKN Bo Bpems paboTbl C apxmBoM

Ucnonb3yemas cpyHKUMSA

HanmeHoBaHue oWNOKKN

Bo3amoxHble cutyauuun, npuBogsme
K OLLMOKe

MODBUS_READ FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLIMOOYHBIV pa3mep gaHHbIX (0x07 <=
data length <= OxF5)
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MpogomkeHue Tabnuubl 6.9

Ucnonb3yemasn cpyHKUUA

HanmeHoBaHue oWNGKKU

Bo3moXHble cuTyauum, npueoasiumne
K OLLMOKe

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
cneundukauuu;

* He Y4arnoch OTKPbITb ann AN YTeHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* HE yaanocb NepemMecTUTbCA K HYXXHOMY
CMeLLeHunto B charine

MODBUS_SLAVE_DEVICE_
FAILURE

* olwmbka yganeHus danna npu 3anpoce
Ha yaaneHue;

* 3aMNpOC CMLLKOM OONbLIOro KonnyecTea
OaHHbIX (6onblue 250 6anT);

* HegonycTuMbIv record number (6onbLue
0x270F);

* HegonycTuMmbln record length (bonbLue
Ox7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

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

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
cneundukaumu;
* HE y[4arnochb OTKPbITb darn Ang 3anmcu

MODBUS_SLAVE_DEVICE_
FAILURE

* 3anpalumBaemblivi hann OTCYTCTBYET;

* 3anpalumBaeMbli hann JOCTyNeH
TONbKO ANS YTEHWS;

* He ygarnoch 3anucaTb Heobxogmmoe
Konm4yecTtBo 6anT

6.5.3 Pabota no npotokony MQTT

Apxutektypa MQTT onpefgensieT Tpu Tuna yCTPOWCTB B CETU:

* 6pokep — ycTponcTteo (06bi4HO — MK ¢ cepBepHbIM MO), KOTOPOE OCYLLIECTBNSET Nepeaayvy CooOLEeHNI
OT u3parenewn K nognmcumkam;

* uspatenuv — YCTpOVICTBa, KOTOpble ABNATCA NCTOYHUKAMUN OaHHbLIX ONA NOANUCHUKOB;,

* NOANMUCYUKHN — yCTpOIZCTBa, KOTOpbIE€ Nony4arT AaHHble OT nsgatenen.

OgHo yCTpOVICTBO MOXEeT CoBMeELLaTb (byHKLI,I/IVI n3garena n noanncyuka.
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Moanucka

MNy6nukaums Moanucka/
My6énukauma

PucyHok 6.2 — CTpykTypHas cxema o6mMeHa no nporokony MQTT

Moanucka u nybnukauma gaHHbIX NPOUCXOAMT B pamMKax TOMMKOB. TONWK NpeacTaBnsieT cobor CUMMBOMbHYIO
cTpoky ¢ kogupoBkonm UTF-8, koTopasi no3BonsieT OfHO3HAYHO WAEHTUULMPOBATL OnpedereHHbIN
napametp. TONMKN COCTOAT U3 YPOBHEW, pasgensieMbiX CUMBOAOM «/».

m NMPUMEYAHUE
Tonukn MQTT MoryT BKMtouaTh B cebsi 3anonHMTENun — cneumanbHble CUMBOSbI, KOTOpble

obpabatbiBatoTcs 6Gpokepom ocobbim obpasom. CyLuecTByeT ABa TUNA 3anonHUTENEn —
OOHOYPOBHEBHIN 3aMNONHUTENb «+» N MHOTOYPOBHEBbLIN 3aNONHUTEND «#».

@ NPEAYNPEXOEHUE

Tonukun aensaroTca YYyBCTBUTENIbHbIMU K PETUCTPY.

CTtpykTtypa TonukoB mogynen: Cepusa/Umsa_yctponctea/®yHkuusa/Uma_yanalllapametp, rae:
» Cepus — HaMMeHOBaHMe cepun YCTPOCTBA, Bcerga MMeeT 3HavyeHne MX210;
* UMs_ycTponcTBa — Msi KOHKpETHOro Mogynsi, 3agaHHoe B 10O Owen Configurator (cm. pasgen 7.1);
» ®yHKumsa — GET (4TeHne 3HadeHnin BXOAOB 1nn BbixodoB) unm SET (3anmck 3HaydeHWI BbIXOO0B
mMoayns);
* Umsa_yana — tnn BxogoB nnum Boixogos (DI/DI/AI/AO);
* MapameTp — Ha3BaHWe KOHKPETHOrO Napametpa (cMm. Tabnuuy 6.10).

Tabnuua 6.10 — YpoBHM TONUKOB Moayns

Uma
Cepusa | yctpon- |®yHkuua | Umaysna| [MapameTtp OnucaHue ®opmar
3Ha4YeHus
cTBa
. BbuTtoBas macka .
MX210 Device GET DI MASK [IVICKDETHBIX BXOZOB LlenouncneHHbIn
3HayeHune cyetymka /
MX210 Device GET DI1-DI20 COUNTER | BONOMHUTENBHOMO LlenouncneHHbin
pexunma*

NMPUMEYAHUE
* Tonbko ans MB210-212

[i]
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Mpumep

1. YTeHne 3Ha4YeHUA AUCKPETHLIX BXOAOB
MX210/Device/GET/DI/MASK
[Mpumep nony4eHHOro 3HaveHus: 15 (3amkHyTbl BXxoabl 1—4)

2. Ucnonb3oBaHMe oAHOYPOBHEBOrO 3anoNHUTEeNs
MX210/Device1/SET/+/COUNTER — 6ynet nony4yeHa nHopmMaLums 0 3Ha4eHNAX CHETYNKOB BCEX
OVCKPETHBIX BXOAOB MOAYIS, TO €CTb 3TOT TOMWK 3KBMBANIEHTEH HABOPy TONMKOB:

MX210/Device1/GET/DI1/COUNTER
MX210/Device1/GET/DI2Z/COUNTER
MX210/Device1/GET/../COUNTER

MX210/Device1/GET/DIn/COUNTER

3. Ucnonb3oBaHMe MHOroypoBHEBOIO 3anosIHUTENA
MX210/Device1/GET/# — 6yaet nonyvyeHa nHdopmaLmsa 0 BCex napamerpax Moayns, 4OCTYMHbIX A4S
yTeHus (GET), To ecTb 9TOT TOMMWK SKBUBASIEHTEH HABOPY TOMUKOB:

MX210/Device1/GET/DI/MASK
MX210/Device1/GET/DI1/COUNTER
MX210/Device1/GET/DI2Z/COUNTER
MX210/Device1/GET/../COUNTER
MX210/Device1/GET/DIn/COUNTER

6.5.4 Pabota no npotokony SNMP

lMpoTokon ocHoBaH Ha apxutektype «KnueHnt/CepBep», Npy 3TOM B TEPMMHOMOIMW MPOTOKOMA KIMEHTbI
Ha3bIBalOTCS MeHeaXepamu, a CepBepbl — areHTaMu.

Menegxepbl MoryT npoussoauTb uteHne (GET) u 3anuce (SET) napamerpoB areHToB. AreHTbl MOryT
OTNpPaBnATb MeHemkepaMm yBedoMneHus (Tpanbl) — Hanpumep, o nepexoge obopyooBaHWs B aBapumnHOe
COCTOSsIHME.

Kaxgbln napameTp areHTa WMeEeT YHuKanbHbii ugeHtudukatop (OID), npeactasnsawowmn  cobon
nocrnegoBaTenbHOCTb LUMdp, pasgeneHHblix Todkamu. [Ond ynpolieHnss HacTpolkn obmeHa npounssBoauTenm
YCTPOWCTB-areHToB 00bI4YHO MpenocTaenstoT MIB-dannbl, KoTopble BKto4YaloT B cebsi cnmcok napameTpoB
npubopa ¢ MX Has3BaHUAMM U MAeHTUdUKaTopamu. AT dannsl MOryT ObiTb MMMopTupoBaHbl B SNMP-
MeHemxep.
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GET/SET
~l}

-

Trap

GET/SET t /Trap\ tGET!SET GET/SET

PucyHok 6.3 — CTpykTypHas cxema o6mMmeHa no nporokony SNMP

6.6 Pexxnmbl paboTbl AUCKPETHbLIX BXOAOB

Bxogbl Mmogyns paboTtatoT B pexxmme onpeaeneHnst ormiyeckoro ypoBHS.

[lns kaxxgoro Bxoaa 3a4enCcTBOBaH CHETUMNK MMnynbCoOB, NOCTyNaKoLWMX Ha BXOo4.

NMPUMEYAHUE

[i]

Mo YMOJI4aHUK CHETHUKN BXOOO0B BCeraa BKITHOYEHDbI. CYeTunKM BXOAOB C AOMOSNTHUTENbHBIMU

peXnMamu BKIKOHEHbI TOJTbKO B TOM Clly4ae, eCln DONONHUTENbHbIN PEeXuM y BXoaa OTKITHOYEH.

Tabnuua 6.11 — MNapameTpbl c4eTYMKA MMMNYITLCOB

MapameTp 3HayeHue
PaspsigHocTb 32 out
MakcmanbHas YacToTa BXOQHOro curHana 400y,
MonaBneHue apebesra Bkn./Bbikn. Hactpausaetca 8 MO OWEN

Configurator

Bpems nonaeneHuns apebesra

25 mc (He HacTpanBaeTcs)

A BHUMAHUE

Ansi paboTbl ¢ curHanamm Yactoton 6onee 40 'y npu ckBaxkHocTh 0,5 M MeHee He crnegyeT BKIOYaTb

nogasrieHne ,u,pe6e3ra KOHTaKTOB, TaK KaK Nofe3HbIN curHan 6yp,eT NPUHAT 3a ,D,pe6e3r nnponyLeH.

Ecnu CYEeTYUK nepenoriHuICA, TO

COOTBETCTBYHOLLMI

pernctp  OBGHynsieTcs  aBTOMaTMYECKM.

lMocnenoBaTenbHOCTL AENCTBUI ANS NPUHYANTENBHOIO OOHYNeHWs NpuBeaeHa B pasaene 7.11.

NMPUMEYAHUE

[i]

CueTumnkn BXoOoB ABMAOTCS 9HEpProHe3aBNCUMbIMU, NX 3HAYEHUA COXPAHAKOTCA MOCIe nepe3arpy3km

mMoayns. CY4eTUnKM BXOAO0B C AOMOSNHUTENBHBIMU PEXUMaMM Nocne nepesarpysku o6HynsTCS.

3Ha4yeHnsa CoCTosHUSA OWNCKPETHbIX BXOOOB XpaHATCA B Buae OMTOBOM MacKkMm WU CcuUMTbIBalOTCA U3

COOTBETCTBYHOLLEro perucrpa.
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Mepeble 8 BxogoB moaynst MB210-212 nogaepxvBatoT cnegyoLwmne AOMONHUTENBHbBIE PEXUMbI paboThbi:
* MOACYET KONMYEeCTBa BbICOKOYACTOTHbLIX MMMYMbCOB (CM. pa3aen 6.6.2);
* U3MepeHue YacToThl (CM. pasgen 6.6.3);

» 0OpaboTka curHanoB aHkogepa (cM. pasgen 6.6.4). BoaMoXHO nogknioyeHne 0o 3 3HKOA4EPOB.

@ NPEAYNPEXOEHNE

Ha ogHom Bxode MOXET ObITb BKIHOYEH TOMbKO OAMH AONOMHUTENbHbIA PEXUM paboTsbl.
BblbupaTb 1 HacTpamBaTb peXuMbl CrieayerT:

* B NapameTpe [JlononHUTenbHbIN pexxum pabotbl [10 OWEN Configurator;
* U3 yaaneHHoro obnavHoro cepeepa;

* no npotokony Modbus TCP.

6.6.1 Pexxum onpepeneHuUs norM4eckoro ypoBHsi

'pynna Bxogos DI1-DI20 moayns BeINOMHAET onpeaeneHne fIormyeckoro ypoBHS.

Mo onpocy moaynb Bo3BpaluaeT B pernctp Modbus 61MTOBYO Macky, COOTBETCTBYIOLLYIO COCTOSIHUIO BXOOO0B.
OnpegeneHne norM4eckoro ypoBHS NPON3BOANTCA MOCTOSIHHO M HE 3aBUCUT OT BKITIOYEHNS PeXMMa CHeTYMKa
UMMYNbCOB, U3MEPEHNst YacTOoTbl UM 06paboTKM CUrHaNoB aHKoAepa.

6.6.2 Pexxum noacyeTa Ymcra BbICOKOYAaCTOTHLIX UMMNYJSILCOB

Pexxum nogcyera yncna BbICOKOYACTOTHBIX MMMYNbCoB paboTaeT ansa sxogos DI1-DI8.

MakcrmanbHas YactoTta BxogHoro curHana — 100 kI'y npu koadpdumumnenTe 3anonHeHus 0,5.

[nsa kaxgoro Bxoga 3adencTBOBaH 32-pa3pﬂﬂ,HbI17I CYETUYMK. 3HaAYeHUs cYeTuMKa BXoda CUMTbIBAKOTCS U3
perncrtpa, COoTBETCTBYOLLEIro JaHHOMY BXoay.

B cnyyae nepenornHeHus cyeTyMka 3HayYeHne oOHynsieTcd. [ns NpuvHYOUMTENbHOrO OOHYMNEHWst cYeTyuka
cneayet 3anucatb 3HadeHne 0 B permctp cbpoca 3HavyeHus Bxoga. OOHyneHne cyeTymka Oyaet npon3BeneHo
B TeyeHue 10 mc nocne 3anncu 3HaveHus 0.

6.6.3 PeXXum namepeHuns 4acToTbl 1 nepuoaa

Bxoabl DI1-DI8 MOXHO HaCcTpOUTb Ha PEXUM M3MEPEHUS YacTOTbl UM Nepuoaa.

[lnanasoHbl 3MepeHus:
* B pexumme «namepeHmne yactotbl» —oT 100 Ny go 100 kly;

* B pexumMe «m3mepeHune nepuoga» — ot 0 mc go 10 mc.
VIHTepBan n3amepeHusi 4acToTbl UK Nepuofa HacTpamBaeTca B napameTtpe «lMepuon uamepeHus».

Bo3moxHble 3HauyeHus napametpa «lMepuopn mamepeHus»: 10 mc, 100 mc, 1 ¢, 10 c. 3HayeHue no
ymorn4yaHuio — 10 mc.

[nsa oTobpaxeHnss namMepeHHbIX 3Ha4YeHWI YacTOoTbl UK Neproaa 3a4enCTBOBaH 32-pa3psaaHbI permcTp.

6.6.4 Pexxum 06paboTKM cUrHanoB ¢ 3HKoaepa

K Mogynto BO3MOXHO NoaknoyeHne 0o Tpex AByXKaHarnbHbIX 3HkoaepoB (6e3 Z kaHana). Homepa BxogoB Ans
nogkntovenus: 3-4, 5-6, 7-8.

MakcrmanbHas YacTtoTa curHanoB ¢ aHkogepa — 100 k',

[ns kaxgoro Bxoga 3af4encTBoBaH 32—pa3pﬂ,D,HbIIZ CYETHYUK, B KOTOPOM HaxoanTCcd HakKonjeHHoe Konn4ecTteo
MMNyrnbCOB C YyY4ETOM HanpaslleHUdA BpalleHuna nocne 06HyﬂeHVIF|, 3a(*)VIKCVIpOBaHHOG QHKOOEPOM. Ecnn
nocne 06HyﬂeHl/I$'-| HanpaslieHne BpalweHnda MeHAEeTCA, TO CYEeT Ha4dYnHaeTca C MaKCumMalnibHOro wu
YMEHbLUAETCA Ha KOJTMYEeCTBO HAKOMIEeHHbIX UMMNYIbCOB.

41



6 YCTpPONCTBO U NpMHLUMN paboThl

3HayeHunsa cyeTUYMKa BXoda CUYUThIBAOTCA U3 permncTpa, CooTBeTCTBYyHLEero JaHHOMY BXO4y.

B crniyyae nepenosiHEHUs CYETYMKA 3HaYeHWe OOHynseTcs. [ns npuHYAUTENbHOrO OGHYMeHWs cyeTyuka
crnegyeT 3anucatb 3HadeHne 0 B pernctp cbpoca 3HayeHus cuyeTumka. OGHyneHue cuyeTymka OygeT
npowv3seeneHo B TeyeHne 10 Mc nocre 3anucy aHaveHus 0.
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7 HacTtpowuka

7.1 NopgknioyeHune k NO «OWEN Configurator»
Mpnbop HacTpaneaeTcs B [1O OWEN Configurator.

Mpnbop MoxxHO noakno4uMTb K MK ¢ nomoLLbio crefyoLwmnx MHTepthencoB:
» USB (pasbem micro-USB);
* Ethernet.
[ns Beibopa nHTepdenca cneqyert:
1. Mogkntounte Npndop k MK ¢ nomowsio kabens USB nnu no nitepdpericy Ethernet.
CD NPEQYNPEXOEHUE

B cnyyae nogkntoueHns npnbopa k nopty USB nogaya 0CHOBHOro nutaHus npubopa He
Tpebyetcs.

MuTtaHne npmnbopa ocyecTensieTca ot nopta USB.

B cny4ae nogkntoydeHus no nHtepgency Ethernet cnegyet nogate ocHoBHOe nuTaHune Ha
npmbop.

2. O1kpbiTe [TO OWEN Configurator.

3. BbibpaTb [lo6aBUTL ycTpOMCTBA.

4. B BeinagatoLiem meHio UHTepdpeic Bo Bknagke CeTeBble HACTPOWMKU BbIOpaTh:

 Ethernet (unn gpyryto ceTeByto KapTy, K KOTOPOW NOAKITOYEH NPUOOoP) — ANst NOAKIM0YEHUS NO
Ethernet.

* STMicroelectronics Virtual COM Port — ansa nogkntoveHuns no USB.

CeTeBeble HACTPOWKMK

ViHTepdenc
COMS hd

Ethernet (owen.ru)
Wireless80211 {owen.ru)
Wireless80211 {ocwen.guests)
Wireless&0211

COM5

Pafota odnaiH

PucyHok 7.1 — MeHto Bbibopa uHtepdenca

[anbHelwwne waru ons novMcka ycTponcTea 3aBUCAT OT Bblbopa nHTepdelica.

YUTto6bl HanTu 1 0obaBWTb B MPOEKT Npubop, NogkntoYeHHbI no nHTepdency Ethernet, cnepyer:
1. Beibpatb Hantu ogHo ycTpomrcTBO.
2. Beectn IP-agpec nogknio4eHHOro yCcTponcTea.
3. HaxaTtb Bknagky Hamtu. B okHe oTo6pasmTcs npubop ¢ ykasaHHbIM [P-agpecom.

@ NPEQYNPEXOEHUE

3HaueHue IP-agpeca no ymonuyaHuto (3aBogckas Hactpomnka) — 192.168.1.99.

4. BbibpaTb yCTPONCTBO (OTMETUTL rano4vkon) n Haxatb OK. Ecnu ycTponcTBo 3awmieHo naponem, To
cneayeT BBECTU KOPPEKTHLIN Naponb. YCTponcTeo byaet nobaBneHo B MPOEKT.
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UTtobbl HanTV n 4o6aBMTb B NPOEKT NpMbop, NOAKNoYEHHbIV No uHTepdency USB, cneayerT:
1. B BeinagatoLiem meHto MpoTtokon BbiGpaTth npotokon Owen Auto Detection Protocol.

MpoTokon
Modbus RTU -

Maodbus RTU
Owen Auto Detection Protocol
Oeen

PucyHok 7.2 — Bbi60op npoTtokona

2. BbibpaTtb HanTn ogHo ycTpomncTBO.

3. BBecTu agpec NogknioyYeHHOro yCTporcTea (No ymonyanumio — 1).

4. Haxatb Bknagky Hantu. B okHe oToGpasntcs npnbop ¢ ykasaHHbIM agpecom.

5. BeiOpaTb yCTPOMCTBO (OTMETUTB ranoykon) n Haxkate OK. Ecnv yCTpOMCTBO 3aLLMLLEHO Naposiem, TO
crnegyeT BBECTU KOPPEKTHbIN Naporb. YCTPONCTBO OyaeT AobaBneHo B NPOEKT.

Bonee nogpobHas Hhopmaumua o nogknoveHun n paborte ¢ npubopom npuseneHa B Cnpaske MO OWEN
Configurator. [1ns Bbi30Ba cnpaBku B nporpamme cnegyert Haxatb knasuiy F1.

7.2 NMopkniovyeHue K obnayHomy cepsucy OwenCloud

[ns nogknioyeHns Moayns k obnayHoMy cepBucy Criefyer BbINOMHUTb AeNCTBUS:
1. MogknounTts Mogynb kK Owen Configurator (cm. pasgen 7.1).
2. Bkntountb goctyn kK OwenCloud v HacTpouTb NpaBa yaaneHHoro goctyna (cMm. pasgen 7.3).
3. 3apgaTb naponb Ans goctyna k npudopy (cm. Cnpaeky Owen Configurator).

@ NPEQYNPEXOEHWUE
Ecnu naponb He 3agaH, nogknodeHre K 06nayHomMy cepBuCy HeAOCTYMHO.
4. 3aintun Ha canT obnadHoro cepsmca OwenCloud.

5. Mepentn B pasgen AGMUHUCTpUpoBaHUue & n no6aBuTbL Npnbop.

MoagpoOHbIN Npumep HacTponku nogkrtodeHns kK OwenCloud MOXHO NOcMOTpeTb B AokymMeHTe «Mx210.
Mpumepbl HAacTpolkn 06MeHa» Ha cTpaHuue npubopa Ha cakTe www.owen.ru.

7.3 OrpaHnyeHne obmMeHa AaHHbIMU NpuU padoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin cepuc OwenCloud aBnseTcs HageXHbIM XpaHUMLLEM AaHHbIX, 06MeH HopMaLmmM C KOTOPbIM
3awmndposaH moaynem. Ecnn Ha NpovsBOACTBE MMEIOTCH OrpaHMYeHus Ha nepepady AaHHbIX, TO ObmeH
AaHHbIMK ¢ 0bnavHbiM cepBucom OwenCloud MOXHO OTKMOYUTL. 10 yMONYaHUiO NOAKMNIOYEHNe Mogyns K
obrnayHomMy cepBucy 3anpelueHo. OrpaHunyeHne poctyna M obmeHa AaHHbIMM C Moaynem cregyet
HacTpausaTtb B [10 Owen Configurator.

Ins paspeleHus nogkntoveHnsa B Owen Configurator crnenyer:
1. YcTtaHoBWTb Naponb Ans AoCTyna K Mogynto (cM. pasgen 7.7).
2. 3apatb 3HadeHue Bkn. B napametpe MoakntoueHne k OwenCloud (pucyHok 7.3).

EI NMPUMEYAHUE
Ecnun gna moaynsa He 3agaH naponb, TO aBTOMaTnyeckoe NogkmnodeHne K 0bnayHomy cepsucy
npoucxogutb He Byaer.

44


https://web.owencloud.ru/site/login
https://owen.ru

7 Hactporika

Mras IHaueHwe
b Yacel peancHOTo BPEMEHW
4 | CeTeBble HACTPORKW

b | Hacrpoiikwn Ethernet

4  Hactpo@ikn nogenovedns k Owen Cloud

Nogrnrouerne k Owen Cloud B,
Cratyc nogentodenua k Owen Cloud Brikn
Brn.

b | Coctoanue Batapewn

PucyHok 7.3 — HacTpoiika aBToMaTM4ecKoro noaknovyeH1s K obnayHomy cepBucy

Ecnu goctyn k mogynto Yepes obnayHbin cepsnc OwenCloud paspelueH, TO MOXHO HacTpouTb criegytoLime
OorpaHuY4eHnst 4ocTyna (PUCYHOK 7.4):

* PaspeLueHne KoHpUrypupoBaHmsa — JOCTYN K KOHpUrypaumMoHHbIM napameTpam Mogyns;

* YnpaBrneHve v 3anmcb 3HaYeHUN — YTEHUE N 3anncCb 3HAYEHUA MOZYNS;

 foctyn k pernctpam Modbus — 4teHue n/vnm 3annce 3Ha4YeHUn PErncTPoB.

4  MNpaea ypanénnoro gocryna us Owen Cloud

Pazpewenune koHBWypHMpoOBaHWA JabnokmpogaHo |V

¥npasneHue W 3aNWUch SHAYEHWI JabnokwpoeaHo |V

Aocryn k pernctpam Modbus MonHwiA 3anpet
Appec Slave Monybiid sanpet
TadmayT nepexoga B BesonacHoe COCTOAHWE Toneko uTeHwe

b | Cratyc npubopa Tonsko sanuce

b Apxue MonHei goctyn

b | JuckpeTHblE BRIXOAE

PucyHok 7.4 — HacTtpoWka yganeHHoro goctyna K Mogysto

7.4 HacTtpouka ceTeBbIX NapameTpoB

[ns obmeHa aaHHbIX Moayns B cetu Ethernet gomkHbl GbITb 3a4aHbl NAapaMeTphbl, NPUBEAEHHbIE
B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble napamMmeTpbl Moay s

MapameTp MpumeyaHue
MAC-agpec YcTtaHaBnNMBaeTCs Ha 3aBOAE-U3roTOBUTENE U ABMSETCA HEN3MEHHbBIM
IP-agpec MoxeT 6bITb CTaTMYECKUM UK UHamMudeckum. 3aBogckas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaet Buammyto moaynem noacetsb IP-agpecoB apyrux ycTponcTs. 3aBogckast
HacTpoyka — 255.255.0.0
IP-agpec wnto3a 3apaet agpec wnio3a ang Bbixoda B MIHTepHet. 3aBoackasa HacTponka — 192.168.1.1

IP-agpec MOXeT ObITb:

* CTaTUYECKUN;

* INHAMUYECKUN.
Crartudeckuin IP-agpec yctaHaBnmBaetcs ¢ nomollbio Owen Configurator nnu cepBrMCcHOM KHOMKN.
[nsa ycraHoBku ctatudeckoro IP-agpeca ¢ nomowsto Owen Configurator cnegyer:

1. 3aiiTu Bo Bknaaky CeTeBble HACTPOMKM.

2. 3apaTtb 3Ha4eHue B none YctaHoBuTh IP agpec.
3. 3apaTtb 3HayeHue B none YCTaHOBUTb MacKy noaceTu.
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4. 3apaTb 3Ha4yeHue B none YcrtaHoBuTb IP agpec wnio3a.
Mpwn ctatnyeckom IP-agpece napametp Pexxum DHCP gomxeH nmeTb 3HaueHne Bbikn.

[ns yctaHoBKku cTatnyeckoro |IP-agpeca ¢ NOMOLLbI0 CEPBUCHOW KHOMKK CneayeT:
1. MNogknounTb MoAYNb UNu rpynny mogynen k cetu Ethernet.
. 3anyctnte Owen Configurator Ha K, nogkntodeHHOMY Kk Tov xxe ceTu Ethernet.
. BeibpaTtb Bknagky HasHauveHue IP-agpecos.
. 3agatb HavanbHbI IP-agpec ans nepBoro Moayns U3 rpynmnbl MOAYIEwn.

a b WN

. MocnepoBaTtenbHO HaXKMMaTb Ha MOAYISAX CEPBUCHbBIE KHOMKMW, KOHTPONUPYS pe3yrnbTaT B OKHe
nporpammel. B okHe Owen Configurator GyaeTt oTobpaxaTtbcs MHopMaLums 0 Moaysie, Ha KOTOPOM
Oblna Ha)kaTa KHomMka, 3TOMy Moaynto GyaeT NpUcBanBaTbCs 3afaHHbIN cTaTndeckuii IP-agpec un
Apyrve napameTpbl ceTu. MNocne NnpucBoeHusl agpec aBTOMaTUYeCcKN yBenuynBaeTcsi Ha 1.

[ns HasHayeHusi cTtatudeckoro IP-agpeca ¢ nomowibio KHonku napameTtp Pexum DHCP pomkeH nmeTb
3HaveHne Pa3oBas ycTaHOBKa KHOMKOW.

4 | Hactpoikwm Ethernet

Tesxywumii IP agpec 10.2.20.64
Texywan macka NoaceTH 255.255.0.0
Texywwii IP agpec wnroza 10.2.1.1
Yeranoeuts IP agpec 192.188.1.09
YCTaHOBWTE MACKY NOACETH 255.255.0.0
Yeranoewuts IP agpec wntoza 192.188.1.1
Pexaam DHCP Pazocean ycranoek: | ¥
4 | Hactpoikm nogenroverna ¥k Owen Cloud Boikn
Mogknroyerune k Owen Cloud Brn,
Cramyc nogenouenmna k Owen Cloud Pas0BaA yCTaHOBKE KHOMKONA

PucyHok 7.5 — Hactpounka napameTtpa «Pexxum DHCP»

C nomoLLbio CepBUCHONM KHOMKU MOXHO YyCTaHOBWUTL |IP-agpeca cpasy And rpynnbl Moaynewn (CMm. cnpasky
k Owen Configurator, pasgen HasHa4yeHue IP-agpeca ycTporcTBy).

OuHamnueckun IP-agpec ucnonbsyetcsa gnst pabotbl ¢ 06rayHbIM CEPBUCOM U He nogpasymeBaeT paboTy

¢ Mactepom cet Modbus TCP. IP-agpec mogyns yctaHaBnmBaetcss DHCP-cepepom cetu Ethernet.
NMPUMEYAHUE

|I| Cnepnyet yTO4HNUTb Y Cry6 CMCTEMHOIO agMUHUCTpUpOBaHKs o Hanmdim DHCP-cepBepa B yyacTke

CeTn, K KOTOPOMY NOAKITIoYeH Moaynb. [Ana ncnonb3osaHusa auHamunyeckoro |IP-agpeca cnepyet
ycTaHoBMUTb 3HavyeHne Bkn B napameTtpe Pexxum DHCP.

CD NPEAYNPEXOEHUE
[na nprMeHeHNs HOBbIX CETEBLIX HACTPOEK criealyeT nepesarpysuTts Mogynbs. Ecrniv moaynb
nogkntodeH no USB, ero Takxe crnegyet OTKNIOUNTb.

7.5 HacTtpownka napametpoB oomeHa no npotokony MQTT B MO «OWEN Configurator»

Moaynu nogaepxusatot npotokon MQTT (Bepcus 3.1.1) n MOryT Mcnonb30BaTbCs B ponu knneHTos. Moaynu
ny6rnmKkyoT COOBLLEHNA O COCTOSIHMM CBOWX BXOOOB M MNOAMUCAHbI Ha TOMWKW, B pamMKax KOTOpbIX
NpOn3BOANTCS yNpaBreHNe Ux BbIXOAaMM.

MapameTpbl 06MeHa no MQTT HacTpausatotcs B Owen Configurator.
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4 MQTT
4 CoobleHUs 0 NPUCYTCTBUM

BratounTe Brikn. v
Vma Tonuka MQT Tstatus

MNoaknHoUueHWe K 6pokepy Boikn. v

Norux

MNaponb

Mma ycTpoidcTea Device

Anpec bpokepa

Mopt 1883

XpaHeHWe NocneAHero coobLUeHUA Boikn. v

MHTepean nybamkawumm 10

Kauecteo obcnyxueaHma QoS0 v

WHTepean Keep Alive 0

Cratyc

PucyHok 7.6 — MapameTpbl oomeHa no MQTT

Tabnuua 7.2 — NapameTpbl o6mMeHa no npotokony MQTT

MapameTp OnucaHue
Coob6LueHune o Ecnu napameTtp umeet 3HadeHne Bkn., TO B MOMEHT BKITOYEHUN MOAY b
npuUCyTCTBUN ny6nukyet coobeHne «Online» B Tonuk MX210/Mms_ycmpolicmea/

MQTTstatus.
Ecnu ot Mmogyns He nocTtynaet coobuieHnii, bpokep nybrnvkyeT B 4aHHbIA TOMUK
coobLeHune «Offliney.

MNopkntoveHue K

[ns paboTtel ¢ mogynem no npotokony MQTT crnegyeT ycTaHOBUTbL 3HaYeHue

Gpokepy Bkn.

JloruH Wcnonb3ytoTea ansa ayteHTudukaumm ycTponcTea Ha ctopoHe 6pokepa. Ecnn

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

Wma ycTponcTtea Wma ycTtponcTtea. BxoguT B cocTas Tonuka.

Anpec 6pokepa IP unu URL 6pokepa. Ecnmn 6pokep pacnonoxeH BO BHELLUHEN CETH, TO crieayeT
ycTaHoBUTL Anst napameTtpos LLUnto3 n DNS (Bknagka CeTeBble HACTPOMKM)
KOPPEKTHbIe 3Ha4YeHus

Mopt MopT 6pokepa

XpaHeHue nocrnegHero | Ecnu ycraHoBneHo sHavyeHne BknoyeHo, TO Apyrme KnneHThbl, NOANUCcaHHbIe Ha

coobLieHve TOMWKM MOZYNS, NofyyaT nocregHne CoobLLEHNS U3 3TUX TOMMKOB

WHtepsan nybnukauum | UIHTepBan nybnukauum AaHHbIX (B CEKyHAAX)

KavectBo BbiBpaHHbIV ypoBeHb kavecTBa 06CnyXnBaHus.

obenyxvBaHus QoS 0 — nepenayva coobLeHnIn ocylecTBnsieTcs 6e3 rapaHTUmM 4OCTaBKN.

QoS 1 — nepenayva coobLLEHNI OCYLLIECTBNSAETCS C rapaHTUel JOCTaBKU, HO
aonyckaetcsa aybnupoBaHue coobLLeHun (T.e. 0gHO 1 ToXe coodLleHne byaet
pasocraHo NoAnNMcYMKaM HECKONbKO pas).

QoS 2 — nepenava cooOBLLEHNI OCYLLIECTBNSAETCS C rapaHTUEn JOCTaBKM U C
rapaHTuen oTcyTCcTBUA Ay6nmpoBaHns COOOLLEHNIA.

UHTtepsan Keep Alive (B
cekyHaax)

Ecnu B Te4eHne npomexxyTka BpeMeHU, paBHOMO NOSyTopa 3Ha4YEeHNsIM JAaHHOTO
napametpa, Opokep He nony4aer coobLLeHn OT Moayns, TO coeanHeHne byaet
pasopBaHo.

0 — napameTp He ncnonb3yeTcs (Npu OTCYTCTBUU COOBLLIEHUI coeanHEHME
HUKorga He GygeT pa3opBaHo).

Cratyc

CraTtyc nogkntoyeHns kK 6pokepy

m NMPUMEYAHUE

Mpw ncnonb3oBaHuK npoTtokona MQTT 3anuncb NapamMeTpoB 00bIYHO ABNSETCA COOLITUIAHON, a He

unknuyeckon. PekomeHayetca 3agaTe napameTp TamayT nepexoaa B 6e3onacHoe coCcTosiHMe
(Bknagka Modbus Slave) paBHbim 0.
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7.6 Hactpownka napametpoB oomeHa no nportokony SNMP B N0 «cOWEN
Configurator»

Moaynu nopgaepxwsatot npotokonn SNMP (Bepcun SNMPv1 1 SNMPv2c) u moryT 6biTb MCNOMb30BaHbI B
ponu areHToB. Mogynu nogaepxueatot 3anpocbl GET n SET. Moaynu ¢ ANCKPETHBIMW BXO4aMK OTNPaBsioT
Tpanbl C GUTOBOW MacKo BXOAOB NPy U3MEHEHMM 3Ha4YeHnst noboro Bxoaa.

Mo npotokony SNMP goctynHbl Bce napametpbl mogyns. Cnucok OID napametpoB npuseaeH B PykoBoacTee
no aKkcnnyaTaumm Ha KOHKpeTHbIM Moaynb. MIB-chann moayns 4OCTyneH Ha ero cTpaHuue Ha cante owen.ru.

4 SNMP
BxnroueHwe/OTKOUeHKWE OTKnoueHo W
CooBLWecTED ANA UTEHKWA public
CooBWecTED ANA 3anucy private
IP agpec 4na NOBYLUKK 10.2.4.78
Homep nopTa Ana NOBYLIKK 162
Bepcwa SNMP SNMPv1 b

PucyHok 7.7 — MapameTpbl o6meHa no SNMP

Tabnuua 7.3 — NapameTpbl o6meHa no SNMP

MapameTp OnucaHwue

BkntoueHne/OTkNoveHNE Ons pabotel moayns no npotokony SNMP TpebyeTcs ycTaHOBUTb 3Ha4YeHne
BknroyeHo

CoobLecTBo Ans YTeHus Maponb, ncnonb3yemblin ANa YTEHUS OaHHbIX MOAYNSA

Coo06LecTBO ANg 3anucu Maponb, ncnonb3yemsbli AN 3an1Mcy JaHHbIX B MOAYIb

IP agpec onsa nosyLLkn IP-agpec, Ha KoTopbI ByAeT OTNpaBneH Tpan B Criydae U3MeHEeHMs Macku
OVCKPETHBIX BXOAOB MOAYNA (TONBKO AN MOgynen ¢ QUCKPETHLIMIU BXOAaMM)

Howmep nopta ans nosyLikn | Homep nopta, Ha KOTopbI ByaeT oTnpasneH Tpan

Bepcua SNMP Bepcusa npotokona, ncnonedyemasi mogynem (SNMPv1 unn SNMPv2)

NMPUMEYAHUE

m Mpu ncnone3oBanum npotokona SNMP 6e3 3anpocos 4YteHnsi (GET) 3annck napameTpoB 00bI4HO
ABMAETCA COOLITUIAHOW, a He UMKnnyeckon. PekomeHayertcs 3agaTte napameTtp TanmayT nepexopa B
6e3onacHoe cocTosiHue (Bknagka Modbus Slave) paBHbim 0.

Mpumep HacTponkm obmeHa mogynsd no npotokorly SNMP mMoxHO nocmoTpeTb B AokymeHTe «Mx210.
Mpumepbl HacTpoWkn 06MeHa», KOTOPbIA AOCTYMNEH Ha CTpaHuue Npubopa Ha cante owen.ru.
7.7 Naponb gocTtyna K moaynio

[nsa orpaHM4eHns OocTyna K YTEHU M 3anvMcy napaMeTpoB KOHUrypauum v ong goctyna B 0bnayHbIn
cepsuc OwenCloud vcnonb3yeTcsa napone.

YCTaHOBUTb UM N3MEHUTL Naporib MOXHO ¢ nomousto NO Owen Configurator.
B cnyyae yTepu napons cnegyet BOCCTaHOBUTbL 3aBOACKME HACTPOWKM.

[No ymonyaHuio napornb He 3aaH.

7.8 O6HOBNEeHue BcTpoeHHoro MO

O6HoBneHne BcTpoeHHoro NO moayns cnegyeT BbINOMHATL C MOMOLLLIO MHTepdenca USB.

<] |MTPUMEYAHUE
[ 1 | Mepen obHoBNeHnem NO pekoMmeHAyeTCst COXpaHUTb KOHMIrypaumio Moaynsi (B MEHIO
KoHdpurypaTopa BeibpaTb «Panny» nanee « CoxpaHuTb Kak...»).
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[ns obHoBneHus BcTpoeHHoro MO no uHtepdency USB crieayeT BbIOpaTh O4MH M3 CMOCOBO0B:
1. C nomoukto KoHdhurypaTtopa, ucnonb3ysi dhain NpoLLMBKY € paclumpeHmem *.fw;
2. C nomoubio 10 Mactep npoLmnBKMU.

O6HoeneHne 4vepes KoHdurypatop — pekomeHgoBaHo. BTopon cnocob noaxoguTt, ecnn HET BO3MOXHOCTU
nogkniounTb mogdyne k Kondwurypatopy. NogpobHas uHCTpykumnst no obHoBneHuto BctpoeHHoro MO moayns
HaxoOWTCS B apxvBe MNPOLUMBOK, KOTOPbLIA OOCTYMNEH Afsi CKauMBaHWs Ha cTpaHuue npubopa Ha cavite
Www.owen.ru.

s | | MTIPUMEYAHUE
| 1 | |Mocne o6HosneHus BCcTpoeHHoro MO ceTeBble M KOHUrypaunoHHble napameTpbl COpocATCH Ha
3aBOACKME 3HAYEHWS.

7.9 HacTtpownka 4yacoB peanbHOro BpeMeHu

3HadeHue yacoB pearnbHoro BpemeHn (RTC) MOXHO yCTaHOBUTb MNM cdMTaTh C Npubopa 4Yepes perucTpbl
Modbus, a Takke ¢ nomowbio 1O Owen Configurator (cm. cnpasky k Owen Configurator, pasgen
HacTtpowka yacoB).

[nsa yctaHoBKM HOBOro BpeMeHu Yepes pernctpol Modbus cnegyer:
1. 3anucaTb 3Ha4YeHne BpEMEHN B COOTBETCTBYIOLLIME PETUCTPbI.
2. YCTaHOBUTb Ha BpeMsi He MeHee 1 cekyHAbl 3HadeHue 1 B permctpe o6HOBNEHUSA TEKYLLETO BPEMEHM.
3. 3anncatb B pernctp o6HOBNEHUS TEKYLLEro BpeMeHu 3HadyeHne 0.

Cﬂeﬂ,leLU,le 3anncb TeKyLero BpeMeHn MOXHO BbIMNOJTHUTb Yepes 1 CeKyHay.

Ecnv Heo6xoamMmo, TO MOXXHO CMHXPOHU3NPOBATL Yackl Mogyns ¢ yaaneHHsiM NTP cepBepom.

4 NTP
BrntoueHwe/OTKAHOUEHME OTKAHYEHO v
Myn NTP cepeepos pool.ntp.org
NTP cepeep 1 192.168.1.1
NTP cepeep 2 182.168.1.2
MNeprog CMHXPOHKU3ALIMK 5
Cratyc
PucyHok 7.8 — MNapameTpbl NTP
MapameTp OnucaHwue
BkntoueHnne/OTknoueHne [nsa BKNOYEHUS pexnma CUHXPOHU3aLmM1M BpeMeHU crneayeT
YCTaHOBUTb 3HavYeHne BknrovyeHo
Myn NTP cepsepoB IP nnn URL ucnonesyemoro nyna NTP-cepsepoB
NTP cepsep 1 IP ocHoBHOro NTP-cepsepa
NTP cepsep 2 IP pesepsHoro NTP-cepBepa
Mepuropn CUHXpOHM3aUmMn Mepurop cuHXpoHM3aLumm BpeMeHu B cekyHaax. Cnegyet
ybeanTbes, YTO YCTaHOBMNEHHOE 3HA4YEeHME He NPEBbILLIAET
MWHUManbHO BO3MOXHOro 3Ha4yeHus ans KoHkpeTHoro NTP-
cepBepa
Cratyc CraTyc nogkntoyeHns K cepeepy

<1 |MTIPUMEYAHUE
| 1 | |Ecnu NTP-cepBep pacnornoxeH BO BHELLHEN CETU, TO CrieayeT YCTaHOBUTb KOPPEKTHbIE 3HAYEHUS! 1St
napameTpoB LUnto3 n DNS (Bknagka CeTeBble HACTPOMKUN) KOPPEKTHbIE 3HAYEHNS.

o ] | MTPUMEYAHUE
[ 1 | |YacoBoit nosic npuGopa Bbi6upaeTcs o Bknaake Yachl peanbHOro BpeMeHH.
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NMPUMEYAHUE
Ecnun mopynb nogkntoyeH k obnadHomy cepaurcy OwenCloud kak aBToonpenensieMoe yCTpoMCTBO, TO
€ro Bpemsi aBTOMaTMYeCKM CUHXPOHU3NPYETCS CO BpeMeHeM 0b1ayHoro cepeumca pas B CyTKW.

s | |MIPUMEYAHUE
1| Bce ykasaHHble NTP-cepBepa (B TOM UMcne cepsepa 13 nyna) umeloT 04NHAKOBbIA NPUOPUTET Npu
onpoce.

7.10 BoccTtaHoBneHMe 3aBOACKUX HAaCTPOeK

f BHUMAHUE
Mocne BOCCTaHOBNEHUSI 3aBOACKNX HACTPOEK BCE paHEE YCTAHOBMEHHbIE HACTPOMKUN, KPOME CETEBBbIX,
OyayT yaaneHol.

[ns BoccTaHOBMEHWSA 3aBOACKNX HACTPOeK U cbpoca yCTaHOBMNEHHOTro Napons cneayer:
1. BkniounTb nuTaHne npubopa.
2. Haxatb 1 yaepxxusatb CEPBUCHYIO KHOMKY Bonee 12 cekyHa.

[Nocne oTXkatns KHOMKM an6op nepesarpys3mtca 1 6y,qu pa6OTaTb C HaCTpOIZKaMM Nno yMon4aHuto.

7.11 MNpuHyanuTenbHoOe OOHYyIeHUe CYeTUYMKA

Ecnn cueTtunk coctosHuin Bxoaa nepenonHuncd, To COOTBeTCTByI'OLLI,I/Iﬁ perncTp O6Hyﬂ‘i|eTC$| aBTOMaTU4eCKN.
Ons NPUHYOAUTENBbHOIO 06HyJ'IeHI/IF| CYeT4YMKa cnenyet 3anucatb 3Ha4YeHue OB perncTp c6poca 3Ha4YeHunsa
cyeT4vunkKa.
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8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo BpeMsi BbIMONMHEHNsT paboT Mo TeXHUYecKoMy obcnyxuBaHuio npubopa crneayet cobniogate TpeboBaHus
6e3onacHocTy 13 pasgena 3.

TexHnyeckoe obcnyxuBaHne npubopa MNPOBOAUTCS HE pexe OAHOro pasa B 6 mecsAueB M BKMAYaeT
crnegytoLwime npoueaypbl:

* NpoBepka kpenneHunsa npnbopa;

* NPOBEpKa BUHTOBbLIX COEAVHEHWIA;

* yoaneHue nbinm n rpasn ¢ KNeMmMmHUKOB np|/|6opa.

8.2 barapes

B npubope ncnonb3yetca cMmeHHasi 6atapes Tuna CR2032. batapes npegHasHadeHa ANsi MMTaHUS 4acoB
peansHOro BpeMeHN.

Ecnu 3apsaa 6atapeu onyckaetcst Hxe 2 B, To uHankatop ABapums 3acsednBaeTcs Ha 100 Mmc oguH pa3 B ABe
cekyHabl. Takoe cBeYeHWe MHAUKaTopa CUrHanuampyeT 0 HeoOXoaMMOCTM 3aMeHbl baTapew.

Ecnu HanpsikeHve GaTapen 4acoB peanbHOro BpemMeHW MeHblue 1,6 B, To 3anncb KOHMUrypauMoHHbIX
napameTpOB BbINOMHAETCHA BO oreL-namMaTb Moayns.

Mopsigok 3anncm KoHUIypauuoHHbIX NapaMeTpoB Npu paspsXXeHHon baTapee:
1. HoBble 3Ha4YeHMs1 KOHUIYPaLMOHHbBIX NAapaMeTpoB 3anucbiBatoTcs B 6atapenHbini O3Y okono 5
CeKyHa.
2. U3 batapenHoro O3Y 3HaueHns KOHPUrypaLuMoHHbIX NapameTpoB NepeHoCcATCH BO (hneLl-naMmaTb 1
3anyckaetcsl TaiMayT He MeHee 2 MUHYT (B 3aBUCMMOCTU OT Harpy3ku Ha Mogyrb).
EI NMPUMEYAHUE

CoctosiHus 6aTtapen oGHOBSIETCA NOCNe nogavm NUTaHUS UM NO UCTeYEeHnn 12 YacoB C MOMEHTA
noga4u nuTaHuS.

CD NPEAYNPEXOEHUE

He pekoMeHayeTcs BbIMOMHATL LIMKIMYECKYHO 3anvcb KOH(UNypaLMOHHbIX MapameTpoB B Criyyae
paspsina 6atapeun. Pecypc dpriew namsiT orpaHnyeH.

[nsa 3ameHbl 6aTapen cnegyer:
1. OTKNIOYMTb NUTAHME MOAYNS M NOAKIMIOYEHHBIX YCTPOWCTB.
2. [1na oTcoequHeHNs KNeMMHbIX KOMOAOK crieayeT BbIMONHUTL OeNCTBUS:

a. [logHATb KpbIWKY 1.
b. BblkpyTnTb ABa BMHTa 3.

c. CHsaTb konoaky 2, Kak NokasaHo Ha pucyHke 8.1.
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8 TexHnyeckoe obcnyxmBaHue

PucyHok 8.1 — CHATMe nepBOM KNEMMHOW KONOAKN Moayns

NPEAYNPEXOEHUE

CD Mpu BbIKPYYMBaHUN BUHTOB KPEMMEHUS KNeMMHas KONoAaka NogHMMaeTCsl, MO3TOMY YTOObI
nsbexaTtb nepekoca, pekoMmeHayeTCAa BbIKpy4nBaTb BUHTbI NooYepenHO No HECKOJ1bKO
0bopoTOoB 3a 0AUNH pas.

3. [Insa cHATMA BTOPOM KONOAKM Npoaenartb AeNCTBua n 2.



8 TexHnyeckoe obcnyxmBaHue

PucyHok 8.2 — CHATMe BTOPOW KNEMMHOM KONOAKU

4. CHaTtb moaynb ¢ DIN-peiiku.

5. NMooyepenHoO BbIBECTY 3aLierbl N3 OTBEPCTUI C O4HOM U OPYror CTOPOHbI KOPMyca U CHATb BEPXHIOK
KPbILLKY.

PucyHok 8.3 — 3ameHa 6aTapeu
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8 TexHnyeckoe obcnyxmBaHue

6. 3ameHnTb GaTapeto. PekomeHayemoe BpeMsi 3aMeHbl GaTapen He 6onee 1 MuHyThI. Ecnin GaTapes
OyaeT oTcyTCcTBOBaTH B Npubope forblie 1 MUHYThI, CredyeT BBECTU KOPPEKTHOE 3HAa4YEeHUE BPEMEHM.

7. CobpaTtb npnbop B 06paTHOM NOpsiAKE N YCTaHOBUTb Ha OObeEKTe.

f BHUMAHUE
Banpellaetcs ncnone3oaTb 6atapeto apyroro Tuna. lNpu ycraHoBke 6atapeu cnegyet cobniogatb
NonsIPHOCTb.

Mocne cOoOpkM M BKMKYEHUs Mopgyns cregyeT ybeauTbcs B KOPPEKTHOCTM MoKasaHwui 4YacoB. [lpu
HeobXoaMMOCTM crnefyeT CKOPPEKTUPOBaTb MoOkasaHusl 4YacoB peanbHoro BpemMeHn B MO OWEN
Configurator.
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9 KoMmnnekTHOCTb

9 KoOMNNeKTHOCTb

HanmeHoBaHune KonuuectBo
Mogynb 1w
Macnopt 1 MapaHTWIAHbINA TanoH 1 3K3.
PykoBoacTBo no akcnnyarauum 1 3K3.
KommyTaumoHHbin kabens UTP 5e 150 mm 1wT
Knemma nutanunsa 2EGTK-5-02P-14 1w
3arnyLwwka pasbema RJ45 (Ethernet) 1w

El ‘I’IPVIME‘-IAHVIE

MarotoButenb octaBnsieT 3a cobon npaBoO BHECEHUA OOMNOSNTHEHUIN B KOMMNEKTHOCTb MoaynA.
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10 MapkunpoBka

10 MapkupoBka

Ha kopnyc npnbopa HaHeCeHb!:
* HAMMEHOBaHWeE U ycrioBHoe 0603HadYeHne Npnbopa;
* cTeneHb 3awmTbl kopnyca no NOCT 14254-2015;
* pOf, NNTAKOLLETO TOKA M HAaNpshKeHne NUTaHus;
* noTpebrsiemas MOLLHOCTb;
* KNacc 3aWwuThl OT NopaxeHus anekTpuyeckum Tokom no NOCT IEC 61131-2-2012;
* €[IMHbIN 3HaK 0bpalleHns NPOAYKLMM Ha pbiHKe EBpa3nMnckoro 3KOHOMMUYECKOro col3a;
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep npubopa, Aarta N3roToBneHusi, ToBapHbli 3Hak OBEH;
* MAC-agpec;
* rog N3rotoBnenuns npnbopa.
Ha notpebutenbckyto Tapy HaHECEHbI:
* HAMMEHOBAHWE N yCroBHOEe 0603HaYeHne npubopa;
* €VHbIN 3HaK 0OpaLleHnst NPOAYKLMM Ha pbiHKE EBPa3nMnckoro SkOHOMMUYECKOro Col3a;
* NOYTOBBIV aapec ourca KoMnaHmu;
* CTpaHa-n3roToBUTENb;
* LUTPUX KOQ;
* 3aBOACKOM HOMep Npubopa;

* naTta ynakoeku npubopa.

11 YnakoBka

YnakoBka npubopa npoussoautca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutenbckyio Tapy,
BbINOMHEHHYI0 13 KOpoboyvHoro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecbinke noyton nponssoantcsa no FOCT 9181-74.

12 TpaHcnopTupoBaHue U XpaHeHue

MpuGop OomkeH TPaHCMOPTMPOBAaTLCA B 3aKpbITOM TpaHcnopTe ntoboro Buaa. B TpaHCMoOpTHBIX cpeacTBax
Tapa [ormkHa KpenuTbCs CornacHo npasunam, eNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHcropTa.

TpaHcnopTMpoBaHne npubopoB B yMNakoBKe MNpPeanpusaTUA-M3roTOBUTENs AOMMKHO COOTBETCTBOBATb
crnegyloLwmM YCroBUSAM:

* Temnepartypa okpy»atoLiero Bosgyxa ot MmuHyc 40 go nntoc 70 °C;

* oTHOCcUTENbHas BnaxHocTb oT 10 0o 95 % 6e3 KoHAeHcauun Bnaru;

» aTMmocpepHoe aaeneHune He meHee 80 kla (akBuBaneHTHo BbicoTe 3000 M Hag ypoBHEM MOpS)

Mpnbop cnegyet nepeBO3NTb B TPAHCMOPTHOW Tape MOLUTYYHO UMK B KOHTeWHepax C cobniogeHuem mep
3alWuThbl OT yaapos 1 BUbpauunn.

YcnoBusi XxpaHeHWs1 B Tape Ha CKraae M3roToBMTenNs 1 noTpebutens 4ormkHbl COOTBETCTBOBATL YCNoBusM 1 no
[OCT 15150-69. B Bo3ayxe He AOMKHbI MPUCYTCTBOBATbL arpeccuBHbIE NPUMECH.

MpuGop crneayeT XpaHUTb Ha CTENnaxax.
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PacuyeT BekTopa nHMumnanuaaumm gns wndposaHms danna apxmsea

NMpunoxeHne A. Pacuyet BekTOpa MHMUManusauum Ansa wmcppoBaHuA
danna apxmBa

[Ons pacwundgpoBkn ¢anna apxuBa B KayecTBe BeEKTOpa WHULManuMsauuu cregyetr MChnonb3oBaTbh XeL-
dyHKUMI0. Xel-pyHKUMS OoImMKHa Bo3BpallaTth 8 6anT (Tun long long).

Mpumep peanusauum xell-yHKLMM Ha A3blke NporpaMmMupoBaHns 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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