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BeseneHune

BBegeHue

Hactosiwee PykoBoACcTBO NO 3KChnyaTauuMum npegHasHavyeHo Ans  O3HaKOMIeHUs OobCcnyxusaroLero
nepcoHana c yCTPOWCTBOM, KOHCTPYKUMEen, paboTon 1 TeXHNYeCcknm obcnyxmeaHnem Mogyrnemn ANCKPETHOro
BBoAa-BbiBoga MK210-302 n MK210-312 (B AanbHeNLWeM No TEKCTY MMEHYEMbIX «NPUOOP» MU «MOZYIb»).

MogknioyeHne, perynupoBka U TexobcnyxuBaHue npubopa  [AOMKHbI  MPOU3BOAMTBLCH  TOSMBbKO
KBanuuUMpPOBaHHbLIMMK CrieLuanncTaMm nocrne NpodTEHUst HACTOSALLENO PYKOBOACTBA MO 3KCnyaTaumm.

O6o3HaveHne npubopa npu 3akase: MK210-302 nnn MK210-312.



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

MK — nepcoHanbHbIN KOMNbIOTEP.

MNNK — nporpaMmmMmupyeMblii NOrMYECKUI KOHTPoNnep.
MO — nporpaMmHoe obecneyenune.

UMM — WnpoTHO-MMyrnbCHas MOAYNALUS.

LIAMN — undpo-aHanoroBbIn NnpeobpasoBaTernsb.

USB - nocnepoBarenbHbIn MHTEPdENC AN NOAKMIoYEeHNS NepndepUnHbIX YCTPOMCTB K
BbIYNCIIUTENBHON TEXHUKE.

UTC — BceEMUPHOE KOOPAMHMPOBAHHOE BpeMS.

RTC — yacbl peansHOro BpemMeHu.



1 HasHa4yeHune

1 HasHauyeHwue

Mopgynu npegHasHadeHbl Ans cbopa AaHHbIX U NOAKIIOYEHUS UCMONMHUTENbHBIX YCTPOWCTB Ha obbekTax
aBToMatm3auumm u ynpasnsiorca oT [JIK, naHenbHoro koHTpomnnepa, K wnm wnHoro ynpaenstoLliero
yCTpoONcTBa.

B moayne peanvsoBaHo:
* 12 OUCKPETHbLIX BXOAOB;
* 4 ONCKpETHbIX BbiIxoda (perne).
B mogyne MK210-312 guckpeTHble BbIXoAbl UMEHT (OYHKLINIO KOHTPOISt 06pbiBa Harpy3ku.

Moaynb npyMmeHsieTca B 06nacTsax NPOMbILLIIEHHOCTU U CEMbCKOro XO38MCTBa.

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

XapakrepucTuka ’ 3HauyeHue
MutaHune
HanpsxxeHue nutaHusa Ot 10 po 48 B (HomunHanbHoe 24 B)
MoTpebnsemas MOLWHOCTbL (Npy NuTaHun 24 B), 5 BT
He Gonee
3alumTa OT NepenonioCoOBKN HaNPSXXEHNs NUTaHWS Ectb
[McTepesmnc BbIKMYEHMS ONCKPETHOMO BXoAa 0,5B
MHTepdpencnl
UHTepdelic obmeHa CpoBoeHHbIn Ethernet 10/100 Mbit
UHTepdelic koHurypmposaHus USB 2.0 (MicroUSB), Ethernet 10/100 Mbit
Modbus TCP;

MQTT;

MoppepxmBaeMble NPOTOKOSbI SNMP:
NTP
Bepcusa npotokona IPv4
OunckpeTHble BxoAabl
Konn4yecTtso BxO40B 12
* KOHTaKTHbIV AaT4mK (TpebyeT BHELLHEE NUTaHNE
24 B);

Twun curHana .
* TPAH3UCTOPHbIN KoY N-p-n TUNa;

* TPAH3UCTOPHbIN KNoY p-n-p TMNa

* onpeneneHne NornM4eckoro ypoBHS;

* MOACYET YMCra BbICOKOYACTOTHBIX MMMYIbCOB
(Tonbko nep.ble 8);

* U3MEpPEHUNE YacToThbl (TONbKO nepshblie 8);

» 0bpaboTka curHanos aHkoaepa (8o 3 AB-
3HKOAEepPOoB)

Pexxnmbl paboTbl

MuHManeHaa ANUTENbLHOCTbL MMMNyNbCa,
BOCMNpUHMMaeMasi JUCKPETHbLIM BXOAOM (TOMbKO AN 5 mkc (mo 100 kl'y)
Bxogos DI1 — DI8)

MuHuManbHas onUTenbHOCTb EAUHUYHOIO nMmnynbca

(ans Bxonos DI9 - DI12) 1 mc (B0 400 I'u)

ToK «Jlorm4eckoro Hyns», He bornee 1,2 MA

Tok «norm4yeckon eauHULLbI», He bonee 5,5MA

HanpshkeHne «orm4eckoro Hynsi» 0,0...6,1B

HanpsihkeHne «norn4yeckon eanHuLbI» 8,8...30,0B
OnckpeTHble BbIXoAbl

Konn4yecTtBo BbIXOA0B 4

Tun BbIxOaa OneKkTpoMarHUTHoe pene

Twn KOHTaKTa HopmanbHO pasoMKHYTbIA KOHTaKT

* NepeknyeHne Nnorm4ecKkoro COCToAHUA;

Pexumbi padorel * reHepauusa WM curHana

* 264 B (CK3) nepemeHHOro HanpsiKeHus;

MakcumanbHoe HanpshKeHne Ha KOHTaKTbl pene
* 30 B nOCTOSIHHOIO HaNpPsXXeHNs




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

Xapakrepuctuka

3Ha4yeHue

Tok KOMMyTaLmK

* 5 A (npun nepemMeHHOM HanpsXXeHun He Gonee
250 B (CK3), 50 'y, pe3ncTMBHasg Harpyska);

* 3 A (Mpu nocTosiHHOM HanpsxeHun He 6onee 30 B,
pe3nCTMBHasA Harpyska)

OneKTpUYECKMiA pecypc perne, He MeHee

MuHUManbHLIN TOK KOMMYTaLMK 10 MA
Kateropus npumeHeHus no NOCT IEC 60947-5- AC-15. C300*
1:2014 '
MexaHuyeckuin pecypc pene 5000 000 cpabaTbiBaHUN
+ 35 000 nepekntoyeHn npy 3 A, 30 B noctosiHHOro
HanpshkeHust;

* 50 000 nepekntoyenn npu 5 A, 250 B (CK3)
nepemMeHHOro HanpPsXXeHUs;
* 50 000 cpabaTbiBaHWI NpK KAaTEropUn
npumeHeHust AC-15, C300*

BpeMFI BKITHOYEHNA

15 mc

BpeMFI BbIKITHO4HEeHUA

15 mc

KoHTponb 06pbiBa Harpysku

Tonbko ans MK210-312

MapameTpbl LUAM BbixogoB

MakcumanbHaga YyactoTa

1 'y (npu koadbpumumeHTe 3anonHeHus 0,05)

MuHumaneHasa anuTensHOCTb nmnynsca LM 50 mc
Flash-namaTb (apxuB)

KonnyecTBo LUMKNOB 3anMcu N CTMpaHuna Jo 100 000

MakcumanbHbIn pasmep arina apxuea 2 kb

MakcrmanbHoe konm4ecTBo hannoB apxuea 1000

MuHUManbHbBIM Nepuog 3anncu apxmsea 10 cekyHf

Yacbl peanbHOro BpeMeHu

MorpeluHOCTb X0aa Yacos, He 6onee
npu Temnepatype +25 °C
npu Temneparype —40 °C

3 cekyHabl B CyTKU
10 cekyHA B CyTKu

Tun nutaHusa

Barapes CR2032

Bpems paboTbl ogHon 6atapen

6 net

O6Lwwue xapaKTepUCTUKH

[abapuTHble pa3mepsl

(42 x 124 x 83) +1 MM

CreneHb 3almTbl Kopnyca P20
CpenHsist HapaboTtka Ha oTkas™™ 1000004
CpenHui cpok cnyxobl 10 ner
Macca, He Gonee 0,4 kr

m NMPUMEYAHUE

mMoLLHocTbio Ao 180 BA.

BpeMeHMU U retain-namaTu.

* YnpaBneHue anekTpomarHtamun nepeMeHHbliM HanpsbkeHnem go 300 B (CK3) u nonHon

** He cuntasa ANEKTpOMEXaHU4eCKNX nepeKmoaneneVl N anemMmeHTa nMTaHna 4acoB pealibHOro

10




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2.2 3onsauunsa y3noB npubopa

Cxema ranbBaHW4YECKM W30NUPOBAHHbBIX Y3II0OB U MPOYHOCTb raribBaHUYEeCKOW W30NAUMM MpuBedeHa Ha
puUcyHke 2.1.

DI1...DI12 USB Ethernet
1 0
[ 11000 B
1500 B
=10..48 B DD
y y y % y

| 13000 B | 13000 B | 13000 B | 13000 B

DO1 Dﬂ DO2 DU DO3 D[I DO4

o o) o
1500 B 1500 B 1500 B

PucyHok 2.1 — U3onsauus y3nos npubopa

Ta6nuua 2.2 — Tunbl nsonaumm

Tun OnucaHue

M3onauusa ang yacter obopyaoBaHUs, HaXoOALWMXCA Nog HanpshXeHneMm, ¢
LeNbio 3aLLMThl OT MOPAXEHNS SNEKTPUYECKUM TOKOM. AneKTprnyeckas

OcHogHas (O) NPOYHOCTb OCHOBHOW N30MALUK NprMbopa NpoBEPSIETCA TUMOBbLIMU UCMbITAHUAMU:
NPUNOXEHNEM UCTbITATENBHOIO NEPEMEHHOIO HanpshkeHusl, BENn4YMHa KOTOpOro
pasnuyHa Anga pasnuyHbixX Lenen npudopa

HesaBncumas nsonsaums, B 4ONONTHEHWE K OCHOBHOW M30NSAUMK ANt rapaHTum
3aLUTbl OT NOPAXKEHUS SNEKTPUYECKUM TOKOM B Cryvae oTka3a OCHOBHOW
HononHuTteneHas () n3onsummn. AnekTpmyeckas NPoOYHOCTb AOMONMHUTENbHOM n3onsaumm npnéopa
NnpoBepsieTcs TUNOBbLIMU UCTIBITAHUSIMWN UCMbITATENBHOIO NEPEeMEHHOro
HaNpsbKeHUs pasnMYHoOn BENUYMHBI (JeNCTBYIOLLEE 3HaYeHne)

OT1aenbHas cucteMa mM3onsaumu, npuMeHsieMas ans YacTten nog HanpsikeHrem,
Yeunennas (Y) KoTopasi obecnevmBaeT CTeNEHb 3aLlnTbl OT NOPAXKEHWUS ANEKTPUYECKMM TOKOM,
3KBMBANEHTHYIO ABOVHON uonsauum cornacHo MOCT 51841

@ NPEAYNPEXOEHUE

3HaveHne NPOYHOCTM U30MNALMK YKa3aHo A58 UCNbITAHWUIA MPU HOPMarbHbIX KIIMMaTUYECKNX YCIOBUSIX,
BpeMs Bo3aencTeud — 1 MuHyTa.

OnckpeTHble BbIxodbl (pene) MMeroT MHANBMAYanbHY n3onsaumo Apyr ot gpyra. NpoYyHOCTb n3onsaummn mexay
Bbixogamu perne — 1780 B.

2.3 YcnoBus akcnnyaTtauum

Mpnbop oTBeyaeT TpeboOBaHUAM MO YCTONYMBOCTU K BO3AENCTBUIO MOMEX B COOTBETCTBUUN C

FOCT IEC 61131-2. o ypOBHIO U3ny4yeHns pagmonomMex (nomexoammccun) npubop cooTBETCTBYET HOpMaM,
yCcTaHoBrneHHbiM ans obopygoBanuss knacca A no [OCT 30804.6.3. [Npubop npegHasHadeH Ans
3KCnnyaTauum B CNeayoLmx yCrnoBusx:

* TeMnepartypa okpyxatoLero Bozayxa ot MmuHyc 40 go nntoc 55 °C;
* OTHOCUTENbHAas BNaxHoCcTb Bo3gyxa oT 10 % o 95 % (npu +35 °C 6e3 KoHaeHcaumm Brarm);

» atmocdepHoe aaeneHune ot 84 oo 106,7 kla;

11



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

* 3aKpbITblE B3prB06e3OI'IaCHbIe nometleHus 6e3 arpeccmBHbIX NapoB 1 ra3os;

* ponycTtumas cteneHb 3arpsasHerns 2 no MOCT IEC 61131-2.

Mo yCTOMYNBOCTM K MEXaHNYECKUM BO3AENCTBUAM BO BPEMS SKCMyaTaLum npubop cooTBETCTBYET
MOCT IEC 61131-2.

Mo ycTON4MBOCTM K KNMMATUYECKUM BO3[ECTBUSAM BO BpeMsi IKCnslyaTaummn npubop cooTBeTcTByeT
MOCT IEC 61131-2.
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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.
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4 MoHTax

4 MoHTax

Mpubop  ycraHaBnuMBaeTcd B wWKady  anekTpoobopydosaHus.
KoHcTpykumst wkada pormkHa obecneumBaTb 3awmTty npubopa ot
nonagaHus Bnaru, rpsiav 1 NOCTOPOHHUX NPEeaMETOB.

[ns yctaHoBku npubopa cnegyet:
1. Y6eamtbcsa B Hann4ymm cBoOO4HOIO NPOCTPaHCTBA: HEOOX0AMMO
50 mm Hag npuBopom m nog HAM Anst NOAKMYEHUst npubopa n
NPOKaZKn NPOBOAOB.
2. 3akpenuTb npubop Ha DIN-pelike nnmn Ha BepTUKanbHOM
NMOBEPXHOCTU C MOMOLLbIO BUHTOB (CM. pUCYHOK 4.1).

N

=]
(=

AN
Vt
VAN

PucyHok 4.2 — HeBepHbIN MOHTaX

7
M

PucyHok 4.1 — BepHbIi MOHTaX

f BHUMAHMUE
AnutenbHas akcnnyaTtauns npubopa ¢ HeBEPHBLIM MOHTaXXOM MOXET NPUBECTU K Ero NOBPEXAEHUIO

(cm. pucyHok 4.2).



4 MoHTax

38 2 018.93,5

[

(AT | E—

i
i

116

PucyHok 4.3 — FaGapuUTHBbIi YepTex PucyHok 4.4 — YcTaHOBOYHbIE pa3mMepbl
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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.

AN\
VAN

BHUMAHUE

MopkntoyeHne 1 TexHnyeckoe obCnyXnBaHWe NPOU3BOAUTCS TOMBKO NPU OTKIMOYEHHOM NUTaHNM
npubopa 1 NOAKIMOYEHHbIX K HEMY YCTPONCTB.

BHUMAHUE

3anpeu.|,aeTcs=| NoAKIK4aTb NpoBoAa pa3HOro cevYeHuA K OLHOW Krnemme.

5.2 HaszHayeHMe KOHTaKTOB KNeMMHUKa

Tabnuua 5.1 — HasaHauyeHne KOHTaKToOB

OJ USB Device
I
M CepsucHast
KHOMKa
__SS
- D
D2 >
- DI3
D4 | |
- DI5
_ D6
) D7
DB >
< DI9
Do
~ D1
D2 -
- || SS
_ NC 1
- NC
~_ DO1A -
- DO1B
oo || >
< DOB
_ oow || >
- J| DO3B
_ DO4A .
= DO4B
OI I L]

PucyHok 5.1 — HazHa4yeHMe KOHTaKTOB KIleMMHUKa

HanmeHoBaHue HasHauyeHue
DI1 -DI12 Bxoabl DI1 —DI12
SS O6Las To4Kka NMTaHUsA BXOA0B

DO1A, DO1B — DO4A, DO4B

Bbixogsl DO1 - DO4

NC (Not connected)

HeT noaknoveHuns

ZN

BHUMAHUE

He ponyckaetca noakntoveHne npoeogos k koHTaktam NC (Not connected)
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5 MopgkntoyeHne

5.3 HasHayeHue pa3bemoB

Pasbembl MHTEpdENCOB 1 NUTaHWA NpMbopa NpMBEAEHbI Ha pUCYHKe 5.2.

Pasbem ans
NoAKoYeHNs
nuTaHus

Pasbembl fnst
NoAKII4EHS

I~ kabens Ethernet

PucyHok 5.2 — PasbeMbl npubopa

5.4 NMutaHune

Ak BHUMAHUE

PekomeHayeTcs NpUMEHATb MCTOMHUK MUTaHNS C TOKOM Harpy3sku He 6onee 8 A.

BHUMAHUE
InuHa kabens nuTaHmsa He JormkHa npeBbiwaTb 30 M.

PucyHok 5.3 — HazaHayeHue KOHTaKTOB NUTaHUA

A BHUMAHUE

Mcnonb3oBaHWe NCTOYHUKOB NUTaHUS 6e3 NoTeHUnanbHOM pasesiakv unm ¢ 6asoBoi (OCHOBHON)
n3onsiumen uenemn HU3KOro HanpsikeHus! OT NIMHWUIA NEPEMEHHOMO ToKa MOXET NPUBECTU K NOSIBITEHUIO
OnacHbIX HanNps>KeHWU B Lensx.
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5 MopgkntoyeHne

5.5 NMoAaknovyeHne K ANCKPETHbLIM BXOAaM AaTYUKOB
K npnbopy MoXeT ObITb NOAKITYEHO A0 12 OaTYMKOB.

Llenn SS o6beavHeHbl BHyTpy nprbopa.

Cxema noakno4eHns gaTyunkoB K OUCKPETHbIM BXO4aM npencrtaBrneHa Ha PUCyHKe 5.4 nHa PUCYHKe 5.5.

-Un +Un +Un —Un
g @ g @

SS SS
Jaruvk 1 /] DI Jlatumk 1 /7] DI

Narunk 2 /] DI2 Jatunk 2 /1 DI2

Narunk 12/ DI12 Jarunk 12/] DI12
SS SS

PucyHok 5.4 — Cxema nogkoyeHus K Bxogaam PucyHok 5.5 — Cxema nogkntoyeHuUs K Bxogam
DI1-DI12 - BapuaHT 1 DI1-DI12 — BapuaHT 2

OaT4ynKoB COBMECTHO C AaT4yMKamMun, MMerLnmMmn Ha BbiIxoae TpaH3I/ICTOprIIZ KITHO4, cXeMa

NOAKITYEHUA OO0JKHA onpenenATbCA TUMNOM TPaH3UCTOPHbLIX AAaT4YMKOB, COIMaCcHO PUCYHKY 56u

NMPUMEYAHUE
m O6e cxeMbl paBHO3Ha4YHbI, AOMNYCKaeTCs Ucnonb3oBaHune nbon. B criyyae npuMeHeHNsa KOHTaKTHbIX
pUCyHKy 5.7.

5.6 MoaknioyeHne CUrHanoB TPaAH3UCTOPOB P-N-p U N-pP-n TUNOB

Jatunk - Jatunk  +
p-n-p DI n-p-n DI
c OK DI2 c OK DI2
DI3 DI3
Di4 Di4
S * BN . °
24 BZ S5 2482 SS

+ +

PucyHok 5.6 — MoaknioyeHune TpaHaucTopoB p-n-p PucyHok 5.7 — MNoakntoyeHne TpaH3MCTOPOB h-p-n

@ NPEAYNPEXOEHUE

Ons OHOBPEMEHHOIo NoAgkKr4YeHne TpaH3nCcTopoB TUNOB pP-N-p U N-p-n HeobX0oaMMO MCMOoNb3oBaTb
pa3Hble UCTOYHUKN MUTaHUA.

5.7 NogknioyeHne 3HKOAEPOB pP-N-p U N-p-n TUNOB

Ha PUCYHKaX npeacTtaBneHOo NoaKroYeHne aHKoO4epoB K anl6opy.
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5 MopgkntoyeHne

+

OHKogep ¢ _
BbIXOAOM
TMna p-n-p

w >

DI3

+

OHKkogep ¢ _
BbIXOOOM
Tuna p-n-p

w >

Dl4

DI5

+

OHKkopep ¢ _
BbIXOOOM
TMna p-n-p

W >

DI6

DI7

DI8

PucyHok 5.8 — Noaknio4vyeHne aHkoaepoB p-n-p

5.8 MNopgkniovyeHune K BbIXxogam

SS

- o+
24 B

bl

+
OHKopep C _
BbIXOAOM
TUna n-p-n A DI3
B DI4
" DI5
OHkogep C _ DI6
BbIXOA0M
TUNa n-p-n A DI7
B DI8
+
OHKogep ¢ _
BbIXOZOM
TMna n-p-n g
SS
-8 ot
24 B
bl

PucyHok 5.9 — lNoakntroyeHne aHKoAepoB h-p-n

Ha pucyHke 5.10 npeacrasneHa cxema nogknNioYeHNs Harpy3ku K BbiIxogam Tuna «peney.

—

| —

AC/DC

DOxA

I |

DOxB

RH

1
T | I T

| R C|

-

PucyHok 5.10 — Cxema Noakmno4YeHUsA BHELHMUX CBA3eM K AUCKPETHbIM BbIXOA4aM TUMa «pere»

C BHMMAHUE
B cnyyae nogknoveHny MHAYKTUBHOWM Harpy3ku cnegyet ycTaHoBuTb RC-uenb napannensHo
Harpy3ke. B momeHT kommyTaumm B Lenu RC-uenb nogaenset obpaszoBaHve ayru 1 nomex.

5.9 NMoakntoyeHne no uHtepdency Ethernet

[ns nogkntoyeHns np|/|60pa k ceTn Ethernet moxHo ncnonb3osaTtb cnepymwoLine CxeMmbl:

* «3Be3gay» (pucyHok 5.11);

* «lenoukar/«Daisy-chain» (pucyHok 5.12).
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5 MopgkntoyeHne

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

MacTtep cetu

PucyHok 5.11 — NogkntoyeHune no cxeme «3Be3pa»

@ NPEQYNPEXOEHUE
1. MakcumansHas gnvHa nuHui ceasm — 100 m.
2. MNoakntounTbcs MOXHO K nobomy Ethernet-nopty npubopa.
3. HesagencteoBaHHbI Ethernet-nopt cnefyeTt 3akpbiTh 3arfyLKON.

[nsa nogkntoyeHns no cxeme «Llenodka» cnegyet ncnonb3oBate 06a Ethernet-nopta npnbopa. Ecnn npnbop
BbILLEN M3 CTPOSA MMM OTKMIOYMITOChH MUTaHue, TO OaHHble OyayT nepedaBatbcs ¢ noprta 1 Ha nopt 2 6es
paspbiBa CBA3M.

LWnto3 gnsa Bbixoga
B MHTEpHET

PucyHok 5.12 — NopgknioyeHue no cxeme «Llenoyka»

@ NPEAYNPEXOEHNE

1. MakcumanbHas onvHa nNMHUM CBA3M MeXAy ABYMSI COCEAHUMMN aKTUBHLIMM YCTPONCTBAMM NMpU
noakmnodeHnn no cxeme «Llenovkay» gomkHa 6biTe He 6onee 100 M.

2. [lonyckaeTcsi CMeXHasi CXeMa NoAKIMIoYeHNs.
3. HesapgencTteoBaHHbIN Ethernet-nopt cneayeT 3akpbITh 3arnyLLKONn.
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6 YCTpPONCTBO U NpMHLUMN paboThl

6 YcTpoucTBO M NpUHUMN paboTbl

6.1 MpwuHuMn pa6oTbl

Mogayrnb nonyyaet KoMaHAbl Ha ynpasrneHue Bbixogamu o Mactepa cet. Mogynb nepegaer B ceTb AaHHble
0 COCTOSIHMM BXOAOB Npw 3anpoce oT Mactepa.

B kayectBe MacTtepa ceT MOXHO MCMNoNb30BaTh:
 [K;
* [JK;
* NaHenb oneparopa;

* yAaneHHbIN 0brayvHbIN cepBuC.

Ecnv npeBblilweH Tarim-ayT oomeHa ¢ MacTepom ceTu, To Moayrb NepexoanT B 6e3onacHoe COCTOsHME.

6.2 Unaukaumsa n ynpasneHune

Ha nwvueson naHenu npubopa pacnonoXeHbl 3nemMeHTbl WHAWKauMM — cBetoguoAbl. HasHauyeHue
CBETOAMOO0B NpuBeaeHo B Tabnuue 6.1

UBEH

MK210-312
O
Eth 1
Eth2
A
-1
2
3
4
5
oi | 8
7
8
9
10
1
L12
-1
po| 2
3
L 4
P

PucyHok 6.1 — JluyeBas naHenb npubopa
(D NPEAYNPEXOEHUWE
B HWKHEn YacTtn nuueBon naHenu pacnonoxeHo nomne «IP».

Mone «IP» npegHa3HaveHo Ansa HaHeceHust IP-agpeca mogynsa TOHKMM MapKepoM Uinm Ha BymakHON
HakKnemke.

Tabnuua 6.1 — HasHa4yeHne cBeTOAMOOOB

CeeToanop CocTosiHne cBetToguoaa HasHauyeHune
Mutanne O (3eneHblin) He ceeTtuTCH lMuTaHue BLIKNOYEHO
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6 YCTpPONCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.1

CeeToanop

CocTosiHne cBeTogmMoaa

HasHauyeHune

CeeTtutcsa

Hanps»xeHne nutaHusa npubopa
nogaHo (pabouunin pexum) / nogaHo
nutaHue ot USB (pexum
KOHUrypupoBaHus)*

Eth 1 (3eneHbIn)

He cBeTtutcs

Kabenb He noakro4yeH

Mwraet

Mepenayva gaHHbIX Mo NopTy 1
Ethernet

Eth 2 (3eneHbin)

He cBetutCH

Kabenb He noaknoveH

Mwuraet

Mepenaya gaHHbLIX MO NOPTY 2
Ethernet

ABapusi A (KpacHblin)

He cBeTtuTCH

CGou oTcyTCTBYHOT

CBeTnTtCs NOCTOSIHHO

C6o0i 0OCHOBHOrO NpunoxexHus un/
Unn KoHdUrypaumm

Bknitovaetcsa Ha 200 mc oauH pas
B TPW CEKyHAbl

Heobxogumo 3ameHnTb baTapeto
NnUTaHNUs YacoB (HanpsiXeHue
GaTtapeun Huxe 2 B)

Bknitovaetca Ha 100 mc aBa pasa
B cekyHAay (4epes nay3y 400 mc)

Moaynb HaxoauTcs B 6e3onacHoM
COCTOSIHWU

Bkntouen 900 mc, 100 mc
BbIKMOYEH

AnnapaTHbin cbon nepudepnmn
(Flash, RTC, Ethernet Switch)

MHaukaTopbl COCTOSIHWSA BbIXOAO0B
(3eneHbl/KpacHbIA)**

CeeTutcs 3eneHbIM

3aMKHYTOe COCTOsIHUE BXoaa WUMu
BbIXogda

He cBetuTcs

Pa3omMkHyTOE coCcTOsIHME BXOAa
unu Bbixoaa

CBeTuTCA KpacHbIM (415 BbIXOO0B
moayns MK210-312)

OnpegeneH obpbIB HArpy3ku nnu
AMarHocTnpoBaHa HencnpaBHOCTb
BbIxoga™***

NMPUMEYAHUE

[i]

*** Cm. pasgen 6.10.

* B pexnme koHurypmpoanus (npu nutaHnm ot USB n oTcyTcTBUM 0CcHOBHOro nutanus) Ethernet-
nopTbl MOAyNsa HaxogaTcs B pexume Ethernet Bypass, BCTpOeHHbI KOMMyTaTop He OYHKLMOHUPYET.
Bxoabl/Bbixoabl MOAyns HE (OYHKLMOHUPYIOT.

** MpnopunTeThl MHAMKaLMK cBeToanoaa «ABapusi» OT 6onbLIEro K MeHbLLEMY: annapaTHbI OO,
nporpaMmMHble oLwnbKN, Be3onacHbIN pexnMm, ypoBeHb 3apsaa 6atapen.

Moa nyueBor NaHerbio PacrnosioXeHbl KINEMMHUKN U CepBUCHAs KHomka (pucyHok 5.1).

CepBucHas kHomnka npegHasHavyeHa A5is BbINONHEeHNUs crieayowmx oyHKUMIA:

* BOCCTaAHOBJIEHME 3aBOACKUX HAacTpoek (pasaen 7.9);

* ycTaHoBka |IP-agpeca (pasgen 7.3);

* 06HOBNEHMe BCTPOEHHOTO NporpaMMHoro obecnevyeHus (pasaen 7.7).

6.3 Yacbl peanbHOro BpemMeHu

B npubope ecTb BCTpoeHHble Yackl peanbHoro BpemeHn (RTC). Yackl peanbHoro BpemeHu paboTtaloT oT
cobcTBEHHOro BaTapeiHoro NCTOYHMKA NMUTaHKS.

Otcuet BpemeHu nponseogntcsa no UTC B cekyHaax, HadmHas ¢ 00:00 01 sHBaps 2000 roga. 3HavyeHme RTC

NCcnonb3yeTcd Ana 3annucun B apxms.

MogpobHee 0 HacTpolike YacoB pearibHOro BpeMeHU cM. pasagen 7.8.
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6 YCTpPONCTBO U NpMHLUMN paboThl

6.4 3anucb apxmBa

B Mmogynb BcTpoeHa donelw-namath (flash), pasmeveHHas nog dannosyto cuctemy ¢ wmudpoBaHmemM annos.
Anroputm wudgpoBaHms — Data Encryption Standard (DES) B pexume cuennenHus 6Gnokos
wudpotekcta (CBC). B kayectBe knwo4da wucnonb3yetcsi cTpoka superkey. Bektop uWHMUmanusaumm
reHepupyeTca ¢ NoMoLblo Xel-pyHKUMKU (CM. npunoxeHune A ). AprymeHToM yHKUUW SBNSETCS Naporib,
3agaHHbI B [10 Owen Configurator. B koHLe daina coxpaHsieTca KOHTPOrbHasi CymMma, paccuuTaHHas no
anroputmy CRC32 (KoHTpornbHasa cymma Takke LMdpupyeTcs).

ApxvB MOOynsa COXpaHseTcs B BUuae Habopa dannos. [Nepron apxuBauun, orpaHUYeHne Ha pasMmep OOHOro
anna M mx konuyectBo 3agaetcda nonb3osatenem B 10 Owen Configurator. Ecnu apxuB NOMHOCTbLIO
3anonHeH, To AaHHble Nepe3anncbiBalOTCH, Ha4YMHasa C CaMblX CTapbIX AaHHbIX CAMOro CTaporo danna.

dann apxmBa cocTouT M3 Habopa 3anucel. 3anucy pasgeneHbl cumonamu nepeHoca ctpoku (0xOAOD).
Kaxpgast 3anMcb COOTBETCTBYET OOHOMY MapameTpy U COCTOUT U3 MONeEW, pasfeneHHbIX CUMBOMIOM «;» (6e3
kaBbl4ek). dopmaT 3anucu npmBeaeH B Tabnuie 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/Ian;:::I'V(I)p Crpoka 8 6aifr E Buge ctpoku ns HEX-cumMBonos ¢ Begywmmm
napameTtpa (UID) ynsmu
Pasnenutensb Ctpoka 1 Gant Cumson «;» (6e3 KaBblYek)

3aBUCUT OT B Buge ctpoku us HEX-cumBonoe ¢ segyLmmu

3HaueHne napameTpa CTtpoka napameTpa HYTISIMI

Pasnenutensb Ctpoka 1 Gant CumBon «;» (6e3 kaBblvek)
1 — 3Ha4YeHWe napameTpa KOpPpeKTHO, O — 3HayeHne
Cratyc napameTtpa | Binary data 1 6anT napameTpa HEKOPPEKTHO U ero ganbHewnwas
obpaboTka He pekoMeHaoBaHa
MepeHoc cTpokK Binary data 2 banTa \n\r (OXOAQOD)
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 gatel n BpeMeHu B hopmate UnixTime
crnepyet U3MeHUTb NOPSAOK 6aNT Ha NPOTUBOMONOXHLIN U [06aBUTL KOHCTAHTY-CMeLLeHMeE (YMCno
cekyHa mexay 00:00:00 01.01.1970 1 00:00:00 01.01.2000): 0x24D18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootBetctByeT 29 utona 2019 r., 10:09:31);

0x3B — pasgenurens;
0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuKanbHbIV MaeHTUdKkaTop napametpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHue napameTpa (00000001);

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

0x0A 0x0D — c1MBOIbl NEPEHOCA CTPOKM.

Mpnbop umkcnpyeT Bpemsi B apXmMBHbIX hannax no BCTPOEHHbIM YacaM pearnbHOro BpeMeHu. Takke MOXHO
3afaTb 4YacoBOW Mosic, KoTopbii OyaeT cumtbiBaTbecd OwenCloud vnu BHewHum T10O. 3anuchk Bo cnelw-
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6 YCTpPONCTBO U NpMHLUMN paboThl

namaTe (flash) mpoucxoaumT c onpeneneHHoOn 4YacTOTOW, paccyMTaHHOW TakuM obpas3om, 4ToObl pecypca
dnew-namsaTtu (flash) npubopa xBaTuno Ha cpok He meHee 10 neT paboTbl.

[ns yteHna apxmBa MOXXHO UCNOJb30BaATb:

* obnayHbIn cepuc OwenCloud (aBToMaTu4eckoe YTeHMeE B Cryvae noTepu U garnbHenLwero
BOCCTaHOBIEHNS CBA3N);

* [10 Owen Configurator (Hanpumep, 4na py4HOro aHanmaa);

* [10 nonb3osatens (¢ nomoupsto 20 dyHkuun Modbus).

Cnuncok apxuupyembix napametpoB goctyneH B Owen Configurator Ha Bknagke WUHdopmauusa o6
ycTpouncTtBe. [Topsagok 3anncu napameTpoB B apxXmB COOTBETCTBYET NOPSAAKY NapamMeTpoB Ha BKNaaKe.

ApxuB cuutbiBaeTca ¢ nomowpbto 20 dyHkuum Modbus (0x14). JaHHas dyHKUMA BO3BpaLLaeT coaepxaHue
perncTpos hanna namsaTi 1 No3BOSSIET C NOMOLLLIO OAHOMO 3anpoca NPoYnTaTh OA4HY UM HECKOMNBLKO 3anvcen
13 OOHOrO NN HECKOMbKMX hannos.

B 3anpoce uTeHus harina ons Kkaxaow 3annucu ykasblBaeTcs:
* TUN cCbiNkn — 1 6anT (gomkeH ObiTb paBeH 6);
* HOMep harina — 2 banTa;
* HavarnbHbIV agpec perncTpa BHyTpu danna — 2 6anTa;
* KOMMYECTBO PErNCTPOB AN1A YTeHns — 2 6anTa.

NMPUMEYAHUE

|I| Howmep dhaina B 3anpoce no Modbus paccuntbiBaetca kak 4096 + nopsiakoBbIN HOMepP danna.
MopsakoBas HyMepauus annos Begetcs ¢ Hyns. MNMapametp «locnegHun MHAEKC apxmBa» COAEPXUT
nopsaKoBbI HOMep hbarina apxuea, B KOTOPbIA NOCAEAHNIA pa3 3anncbiBaniuch JaHHbIE.

KonunyecTBo cuuTbiBaeMbIX PermcTpoB B 3anpoce AOMKHO ObiTb NogobpaHo Takum obpasom, 4ToObl AnvHa
OTBETA He npeBbIana gonyctumyto anuHy naketa Modbus (256 6anT).

Pa3svep canna apxuBa 3apaHee HEM3BECTEH, MO3ITOMY CIEeAyeT CYMTbIBATb MOPLUWM AAHHbIX C MOMOLLbHO
oTAenbHbIX 3anpocoB. Ecnn B oTBeT Ha 3anpoc Oyder nomydeHo coobuieHne € KOAOM  OLIMGKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTtb BbIBOA, YTO agpeca pernctpoB B 3anpoce
HaxogdsiTcs 3a npegenamu danna. YTtobbl cumtatb MocnegHwe AaHHble daina, TpebyeTcss YMEeHbLUUTb
KONNYEeCTBO PErncTpoB B 3arpoce.

m NMPUMEYAHUE
Ecnn oTknounTb NUTaHne BO BpeMA 3anncn gaHHbIX B apxXumB, 3aNnCb MOXET HE COXPaHUTbCA.
6.5 Pexxnmbl ooMeHa AaHHbIMU

Moaynb NoaaepKnBaeT criefyrolmne pexmmsl obMeHa AaHHbIMK:

» 0bmeH ¢ Mactepom ceTtu no npotokony Modbus TCP (nopt 502) — go 4 ogHOBPEMEHHBLIX COeaUHEHNIA
C pasHbiMn MacTtepamu ceTu;

* coeanHeHune n obmeH aaHHbiMu ¢ MK ¢ nomowwbto MO Owen Configurator;
» 0OMeH ¢ yganeHHbIM obnayHbiv cepBrucoMm OwenCloud (Heobxoaum gocTyn B VIHTEPHET);
» 06bmeH no npotokony MQTT;

» 06meH no npoTokony SNMP.

6.5.1 Pa6ora no npotokony Modbus TCP

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

Onepauusn PyHKUMA
YTteHune 3 (0x03) nnmn 4 (0x04)
3anunce 6 (0x06) nnn 16 (0x10)
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Cnmcok peructpoB Modbus cuutbiBaeTcs ¢ npubopa ¢ nomowbto MO OWEN Configurator Bo Bknagke
MapameTpbl ycTponcTBa. A Takke cnncok permctpos Modbus npeacraeneH B Tabnuuax HUxXe.

Tabnuua 6.4 — O6wue perucTpbl onepaTMBHoro oé6meHa no npotokony Modbus

HasBaHue Peructp Pasmep/Tun/onncanue

HasBaHwue (Mms) npmubopa ans 0xF000 CumBonbHas cTpoka ao 32 6anT,

nokasa none3oBarernto (DEV) koamposka Win1251

Bepcus BctpoeHHoro MO npubopa 0xF010 CumBonbHas cTpoka go 32 6anT,

Ans nokasa nones3osatento (VER) kogmposka Win1251

HasaHue nnatdopmbl 0xF020 CumBonbHas cTpoka ao 32 6anT,
Win1251

Bepcus nnatdopmbl 0xF030 CumBonbHas cTpoka ao 32 6anT,
Win1251

Bepcusa annapatHoro 0xF040 CumBonbHasg cTpoka ao 16 6anT,

obecneveHnst Win1251

JononHuTeneHasa CMMBOrbHas 0xF048 CumBonbHas cTpoka ao 16 6anT,

MHdopMauna Win1251

Bpewms 0xF080 4 GawnTa, B cekyHgax ¢ 2000 r

Yacoson nosic 0xF082 2 GawnTa, signed short, cmeLeHne B
MUWHyTax oT MpuHBKUYA

3asopackon Homep npubopa 0xF084 CumBonbHag cTpoka 32 6awta,
kKoguposka Win1251,
ucnonbayetcsa 17 cuMBonoB

Tabnuua 6.5 — Peructpbl o6meHa no nporokony ModBus

MapameTp 3HaueHume (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AanHBIX
butoBast macka 0...4095 51 0x33 Tonbko YTeHne UINT 16
3Ha4YeHU BXOO0B
[ononHuTenbHbIN 0 — OTKNIOYEH; 64 0x40 YteHue n UINT 16
pexum paboTel BXOAA |1 — namepeHue 3anucb
DI nepuoaa;
2 —nogcyet
UMMNYIbCOB;
3 — namepeHune
4YacToThl
[ononHuTenbHbIN 0 — OTKNOYEH; 65 0x41 YrteHne n UINT 16
pexum paboTel BXoAa |1 — namepeHue 3anncb
DI2 nepvoaa;
2 —nogcyet
WUMMYIbCOB;
3 — namepeHune
4acToThbl
[ononHUTenbHLIN 0 — OTKNIOYEH; 66 0x42 YTeHue n UINT 16
pexum paboTbl BXOAA |1 — nsmepeHue 3anucb
DI3 nepuoaa;
2 —nogcyet
NMMNYIbCOB;
3 — namepeHune
4YacToThl;
4 — 3HKOOEp
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AaHHbIX
[ononHuTenbHbIN 0 — OTKMOYEH; 67 0x43 YrteHne n UINT 16
pexunm paboTbl BXxoAa |1 —uamepeHue 3anncb
Dl4 nepuoaa;
2 —nogcyet
WUMMYrbCOB;
3 — namepeHune
4acToThl;
4 — aHKOOEep
[ononHuTenbHbIN 0 — OTKMOYEH; 68 0x44 UteHune n UINT 16
pexunm paboTbl BxoAa |1 — usmepeHue 3anuncb
DI5 nepvoaa;
2 — noacyet
UMNYIbCOB;
3 — namepeHue
4acToThl;
4 — aHKopOEep
JJononHuTenbHbIN 0 — OTKIIIOYEH; 69 0x45 YT1eHne n UINT 16
pexum paboTel BXOAA |1 — namepeHmne 3anucb
DI6 nepuoaa;
2 —nogcyet
UMNYIbCOB;
3 — namepeHune
4YacToThl;
4 — aHKOOEp
JononHUTenbHLIN 0 — OTKNIOYEH; 70 0x46 YteHue n UINT 16
pexum paboTbl BXoAa |1 — nsmepeHune 3anncb
DI7 nepuoaa;
2 —nogcyert
UMMNYIbCOB;
3 — namepeHune
4YacToThl;
4 — 3HKOOEp
JononHUTEnbHLIN 0 — OTKNIOYEH; 71 0x47 YteHuve n UINT 16
pPeEXNM pa6OTbI Bxoga |1 -— nsmepeHve 3anncb
DI8 nepuoga;
2 —nogcyet
UMMNYIbCOB;
3 — namepeHune
4YacToThl;
4 — aHKoOep
BkntoveHne dunstpa | 0 — BBIKITHOYEHO; 96 0x60 YUrteHune n UINT 16
aHTugpebesra ans 1 — BKIIOYEHO 3anncb
Bxoga DI1
BkntoveHne dunstpa | 0 — BBIKIHOYEHO; 97 0x61 YrteHune n UINT 16
aHTuapebesra ans 1 — BKNIOYEHO 3anncb
Bxoga DI2
BkntoyeHne omunbtpa | 0 — BbIKNKOYEHO; 98 0x62 UTteHune n UINT 16
aHTugpebesra anga 1 — BKIOYEHO 3anucb
Bxoga DI3
BkrtoveHne dunstpa | 0 — BBIKMIOYEHO; 99 0x63 YTeHne n UINT 16
aHTuapebesra ans 1 — BKNIOYEHO 3anucb
Bxoga DI4
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AanHBIX
BkntoveHne dunstpa | 0 — BbIKIHOYEHO; 100 0x64 YteHne n UINT 16
aHTugpebesra ans 1 — BKMNIOYEHO 3anucb
Bxoga DIS
BkntoueHune unstpa | 0 — BbIKMHOYEHO; 101 0x65 YteHne n UINT 16
aHTMp,pe6e3ra angd 1 — BKIMOYEHO 3anncb
Bxoga DI6
BkntoveHne dunstpa | 0 — BbIKIHOYEHO; 102 0x66 YTteHne n UINT 16
aHTuapebesra ans 1 — BKMIOYEHO 3anucb
Bxoga DI7
BkntoueHne counstpa | 0 — BBIKMOYEHO; 103 0x67 YUrteHune n UINT 16
aHTuapebesra ans 1 — BKMNIOYEHO 3anucb
Bxoga DI8
BkntoueHne unstpa | 0 — BbIKMHOYEHO; 104 0x68 UrteHune n UINT 16
aHTuapebesra ons 1 — BKINIOYEHO 3anucb
Bxoga DI9
BkntoueHne ounstpa | 0 — BBIKMOYEHO; 105 0x69 YUrteHune n UINT 16
aHTuapebesra ans 1 — BKMIOYEHO 3anucb
Bxoga DI10
BkroveHne dunstpa | 0 — BbIKMIOYEHO; 106 Ox6A YTteHve n UINT 16
aHTnapebesra ons 1 — BKMIOYEHO 3anucb
Bxoga DI11
BkroveHne dunstpa | 0 — BBIKMIOYEHO; 107 0x6B YTeHne n UINT 16
aHTMapebesra ons 1 — BKIMIOYEHO 3anucb
Bxoga DI12
Mepuoa nsamepeHus 0 — 10 munnuncekyHga; 128 0x80 YteHne n UINT 16
yacToTbl Bxoga DI1 1 — 100 MMNANCEKYHA; 3anncb
2 — 1 cekyHa;
3 — 10 cekyHa
Mepuoa namepeHus 0 — 10 munnucekyHg,; 129 0x81 YT1eHne n UINT 16
yactoTbl Bxoga DI2 1 —-100 mmunnucekyHg; 3anncb
2 — 1 cekyHa;
3 — 10 cekyHA
Mepnoa namepeHus 0 — 10 MunnucekyHg; 130 0x82 YT1eHne n UINT 16
yactoTbl Bxoga DI3 1 —-100 mmunnucekyHg; 3anuncb
2 — 1 cekyHa;
3 —10 cekyHAa
Mepnoa namepeHus 0 — 10 MunnucekyHg,; 131 0x83 YTteHne n UINT 16
yactoTbl Bxoga D14 1 — 100 MunnncekyHa; 3anuncb
2 —1 cekyHp;
3 —10 cekyHAa
Mepnoa namepeHuns 0 — 10 munnucekyHg; 132 0x84 YrteHne n UINT 16
yacToTbl Bxoga DI5 1 — 100 MMnnncekyHa; 3anncb
2 —1 cekyHp;
3 —10 cekyHa
Mepnoa namepeHus 0 — 10 MunnucekyHg; 133 0x85 YTteHne n UINT 16
yacToTbl Bxoga DI6 1 — 100 MMNANCEKyHA; 3anncb
2 —1 cekyHp;
3 —10 cekyHa
Mepuoa nsamepeHus 0 — 10 munnuncekyHa; 134 0x86 UrteHune n UINT 16
yactotbl Bxoga DI7 1 — 100 MMNANCeKyHA; 3anncb
2 —1 cekyHp;
3 —10 cekyHa
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AaHHbIX
Mepuopg namepeHus 0 — 10 munnucekyHg; 135 0x87 YrteHune n UINT 16
yacToTbl Bxoga DI8 1 — 100 MMnNAncekyHa; 3anncb
2 —1 cekyHp;
3 —10 cekyHa

3HayveHue Bxoga DI1 B |0...4294967295 160 0xAO0 Tonbko yTeHne UINT 32
OOMOINTHUTENBHOM UMNYrbCOB
pexume
3HauveHue Bxoga DI2 B |0...4294967295 162 0xA2 TonbKo YTeHne UINT 32
OONONMHUTENBHOM NUMMYrbCOB
pexunme
3HaueHue Bxoga DI3 B |0...4294967295 164 0xA4 TonbKo YTeHMe UINT 32
AONONTHUTENBbHOM UMMNYIbCOB
pexume
3HadeHue Bxoga DI4 B |0...4294967295 166 0xA6 TonbKo YTeHne UINT 32
OOMONTHUTENBHOM UMNYbCOB
pexume
3HaveHune Bxoga DI5 B |0...4294967295 168 0xA8 TonbKo YTeHne UINT 32
OONONMHUTENBHOM NUMMYrbCOB
pexume
3HaveHune Bxoga DI6 B |0...4294967295 170 OxAA TonbKo YTeHne UINT 32
AOMNONTHUTENBbHOM UMMNYIbCOB
pexunme
3HaueHue Bxoga DI7 B |0...4294967295 172 0xAC TonbKo YTeHUe UINT 32
OOMONTHUTENBHOM UMNYbCOB
pexuve
3HauveHune Bxoga DI8 B |0...4294967295 174 OxAE Tonbko UTeHne UINT 32
OOMNONMHUTENBHOM NUMMYrbCOB
pexunme
3HaueHne cyeTunka 0...4294967295 176 0xBO Tonbko uTeHne UINT 32
umnynecos Bxogda DI9 | umnynbcos
3HauyeHue cyeTymnka 0...4294967295 178 0xB2 TonbKo YTeHne UINT 32
umnynbcos Bxoga DI10 | umnynbcoBs
3Ha4yeHue cyeTymnka 0...4294967295 180 0xB4 TonbKo YTeHue UINT 32
mmMmnynbcoB Bxogda DI11 | umnynbcos
3HadeHune cyeTumKa 0...4294967295 182 0xB6 Tonbko UTeHne UINT 32
mMmnynscoB Bxofa DI12 | umnynscos
C6poc 3Ha4veHus 0 — cbpocuTs; 224 OxEO YUrteHue n UINT 16
OOMNOSTHUTENBHOMO 1 — He cOpoLueH 3anncb
pexunma Bxoga DI1
Cbpoc 3HaueHuns 0 — cbpocuTs; 225 OxE1 YUTteHne n UINT 16
OOMOMHNTENbHOIo 1 — He cOpolueH 3anncb
pexuma Bxoga DI2
C6poc 3HaveHus 0 — cbpocuTs; 226 OxE2 YteHne n UINT 16
OONOMHUTENBHOTO 1 — He cbpoLueH 3anncb
pexuma Bxoga DI3
C6poc 3Ha4veHus 0 — cbpocuTs; 227 OxE3 UrteHue n UINT 16
OOMNONMHUTENBHOrO 1 — He cOpoLueH 3anuncb
pexuma Bxoga Dl4
C6poc 3Ha4veHus 0 — cbpocuTs; 228 OxE4 YrteHune n UINT 16
OOMOMHNTENbHOIo 1 — He cOpolueH 3anuncb
pexuma DIS
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AaHHbIX
C6poc 3Ha4veHus 0 — cbpocuTs; 229 OxE5 YrteHune n UINT 16
OOMOMHUTENBHOIO 1 — He cOpoLueH 3anncb
pexuma Bxoga DI6
C6poc 3Ha4eHns 0 — cbpocuTs; 230 OxE6 YteHne n UINT 16
OONOMHUTENBHOTO 1 — He cbpoLueH 3anuncb
pexuma Bxoga DI7
C6poc 3Ha4veHus 0 — cbpocuTs; 231 OxE7 UTteHue n UINT 16
AOMOMNHUTENBHOIO 1 — He cbpoLueH 3anucb
pexunma Bxoga DI8
C6poc 3Ha4veHus 0 — cbpocuTs; 232 OxE8 YUrteHune n UINT 16
cyeTyMKa MMnynbcoB | 1 — He cOpoLueH 3anucb
Bxoga DI9
C6poc 3HaveHus 0 — cbpocuTs; 233 OxE9 UrteHune n UINT 16
cyeTyMKa MMNynscoB | 1 — He cBpoLueH 3anucb
Bxoaa DI10
C6poc 3Ha4veHus 0 — cbpocuTs; 234 OxEA YTteHue n UINT 16
cyeTynKa umnynbcos | 1 — He cbpolueH 3anncb
Bxoaa DI11
C6poc 3Ha4veHus 0 — cbpocuTs; 235 OxEB YUrteHue n UINT 16
cyeTynka umnynbcoB | 1 — He cOpoLueH 3anncb
Bxoaa DI12
Pexxnm paboThl 0 —nepekntoveHune 272 0x110 UrteHue n UINT 16
Bbixoga DO1 NOrMYEeCcKoro curHana,; 3anucb
1 WM
Pexxum paboThbl 0 — nepekntoyeHne 273 0x111 UrteHune n UINT 16
Bbixoga DO2 Nnorn4yeckoro curHana, 3anucb
1 - WM
Pexxnm paboThbl 0 — nepekntoyeHne 274 0x112 UrteHue n UINT 16
Bbixoga DO3 TNOrMYEeCcKoro curHana,; 3anucb
1 - WM
Pexxum paboThbl 0 — nepekntoyeHne 275 0x113 YUrteHune n UINT 16
Bbixoga DO4 Norn4yeckoro curHana, 3anucb
1— WM
Mepwog WNM 1000...60000 308 0x134 YUrteHue n UINT 16
Bbixoga DO1 MUNIIMCEKYHL, 3anucb
Mepwog WNM 1000...60000 309 0x135 YUTteHne n UINT 16
Bbixoga DO2 MWUITIINCEKYHA 3anucb
Mepwuoa LWWAM 1000...60000 310 0x136 YTeHue n UINT 16
Bbixoga DO3 MUMNNCEKYHA 3anuncb
Mepuog WNM 1000...60000 311 0x137 YteHune n UINT 16
Bbixoga DO4 MUNIIMCEKYHL, 3anucb
3HayeHve 0...1000 (0,10 %) 340 0x154 YTteHue n UINT 16
KoadhdumumeHTa 3anucb
3anonHeHus WM
Bbixoga DO1
3HadveHune 0...1000 (0,10 %) 341 0x155 YUTteHve n UINT 16
KoadhdmumeHTa 3anucb
3anonHeHusa WM
Bbixoga DO2
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AaHHbIX

3HaueHve 0...1000 (0,10 %) 342 0x156 YUrteHune n UINT16
KoadpuumeHTa 3anucb
3anonHexua LWAM
Bbixoga DO3
3HaveHne 0...1000 (0,10 %) 343 0x157 YteHue n UINT16
KoadhdmumeHTa 3anuncb
3anonHeHus LWMM
Bbixoga DO4
BkntoueHne 0 —BbIKN, 1 —BKI. 436 0Ox1B4 YTteHne n UINT 16
JONarHoCTUKN 3anucb
Bbixoga DO1*
BkntoueHne 0 — BbIkn, 1 — BKII. 437 0x1B5 YteHune n UINT16
OnarHocTuku 3anncb
Bbixoga DO2*
BkntoueHne 0 — BbIkn, 1 — BKII. 438 0x1B6 YteHuve n UINT 16
OnarHocTukun 3anncb
Bbixoga DO3*
BkntoueHne 0 — BbIkn, 1 — BKI. 439 0x1B7 YteHuve n UINT 16
ONarHoCTUKM 3anncb
Bbixoga DO4*
butoBas macka 0...15 468 0x1D4 TonbKo YTeHUEe UINT 8
COCTOSIHUSA
Bbixogos DO1-4
butoBas macka 0...15 470 0x1D6 UTteHune n UINT 8
YCTaHOBKM COCTOSAHUA 3anucb
BbixogoB DO1-4
butoBas macka 0...15 472 0x1D8 TonbKo YTeHUe UINT 8
COCTOSIHUSA
ANarHoCTUKW perne n
0o0pbiBa Harpy3ku*
BesonacHoe 0...1000 (0,10 %) 474 0x1DA YTteHue n UINT 16
COCTOsIHUE 3anucb
Bbixoga DO1
BesonacHoe 0...1000 (0,10 %) 475 0x1DB YreHne n UINT 16
COCTOSIHME 3anncb
Bbixoga DO2
BesonacHoe 0...1000 (0,10 %) 476 0x1DC YTteHue n UINT 16
COCTOSIHNE 3anncb
Bbixoga DO3
BesonacHoe 0...1000 (0,10%) 477 0x1DD UteHune n UINT 16
COCTOSHUE 3anncb
Bbixoga DO4
Tanm-ayT nepexoga B |0...60 (cekyHa) 700 0x2BC YTteHue n UINT16
Oes3onacHoe 3anucb
COCTOsIHME
PaspelueHune 0 — 3a6noKMpOBaHO; 701 0x2BD YTeHue n UINT 16
KOHUrypmpoaHus n3 | 1 — paspeLueHo 3anuncb
yAaneHHoro
obnayHoro cepBuca
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AanHBIX
Ynpaenenue n 3anmucbk |0 — 3abrnokMpoBaHo; 702 0x2BE YrteHne n UINT 16
3Ha4YeHNn n3 1 — paspeLueHo 3anncb
yOaneHHoro
obnayHoro cepBuca
HocTyn Kk pernctpam 0 — nonHbIN 3anpeT; 703 0x2BF YteHne n UINT 16
Modbus 13 1 — TOMNbKO YTEHUE; 3anncb
yAaneHHoro 2 — TONbKO 3anuce;
obnayHoro cepsuca 3 — nonHbIA gocTyn
CocTtosiHme baTtapeun 0...3300 (vB) 801 0x321 Tonbko uTeHne UINT 16
(HanpskeHne)
Mepuog 10...3600 (cekyHpn); 900 0x384 YTeHuve n UINT 16
apxmBMpoBaHus 3aBoackas HacTponka 3anuncb
-30
HoBoe Bpems [arta/Bpems B 61565 0xFO7D YrteHne n UINT 32
cekyHpax ¢ 1 aHBap4 3anucb
2000r.
3anucarb HoBoe 0 — He 3anucbIBaTb; 61567 0xFO7F YrteHne n UINT 16
BpeMs 1 —3anucatb 3anuncb
Bpemsa u pata (UTC) |[Oata/Bpems B 61568 0xFO80 | Tonbko yTeHue UINT 32
cekyHaax ¢ 1 aHBapsi
2000r.
Yacosow nosc CwmelleHve B MUHYTax 61570 0xF082 YT1eHne n INT 16
oT puHBKUYA 3anucb
MAC agpec — 61696 0xF100 TonbKo YTeHne UINT 48
DNS cepsep 1 — 12 0xC YUteHue n UINT 32
3annchb
DNS cepsep 2 - 14 OxE UrteHue n UINT 32
3anncb
YctaHoBuTb IP-agpec — 20 0x14 YT1eHne n UINT 32
3anucb
YCTaHOBUTbL Macky — 22 0x16 YTteHne n UINT 32
noaceTun 3anucb
YctaHoBuTb IP-agpec — 24 0x18 YT1eHne n UINT 32
Lunto3a 3anucb
Tekywmn IP-agpec — 26 Ox1A Tonbko yTeHne UINT 32
TekyLasa macka — 28 0x1C TonbKo YTeHne UINT 32
noaceTun
Texywun IP-agpec — 30 Ox1E Tonbko UTeHne UINT 32
Lo3a
Pexxum DHCP 0 — nonHbIN 3anpeT; 32 0x20 YrteHne n UINT 16
1 — TONbKO YTEHUE; 3anucb
2 — TONbKO 3anncb
MogkntoveHune kK 0 — BbIKIT; 35 0x23 YteHuve n UINT 16
OwenCloud 1 — BKA. 3anucb
Cratyc nogkntodeHus k | 0 — HeT cBA3K; 36 0x24 UTteHue n UINT 16
OwenCloud 1 — coegnHeHune; 3anucb
2 — paborTa;
3 — owmbkKa;
4 — HeT napons
Bknioyenue/ 0 — BbIKN.; 5632 0x1600 YteHne n UINT 16
OTkntoyeHne NTP 1 — BKI. 3anncb
Myn NTP cepsepoB . 5633 0x1601 YUteHue n STRING 256
3anncb
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NTP cepsep 1 _ 5697 0x1641 YteHne n UINT 32
3anucb
NTP cepsep 2 . 5699 0x6143 YreHne n UINT 32
3anucb
Mepuog 5...65535¢ 5701 0x1645 YTteHne n UINT 16
CuHXpoHm3aumm NTP 3anncb
Cratyc NTP 0 — oTKnNtoYeHo; 5702 0x1646 UTteHue n UINT 16
1 — NOOKIOYEHO; 3anuncb
2 — owwmnbka
coeauHeHus
MogkntoyeHune kK 0 — BbIKN.; 5888 0x1700 Tornbko yTeHne UINT 16
6pokepy MQTT 1 — BKI.
Jlormn MQTT — 5928 0x1728 YteHne n STRING 256
3anucb
Mapons MQTT — 5960 0x1748 UrteHue n STRING 256
3anucb
Nwmsa ycTponcTtea — 5896 0x1708 YTteHue n STRING 256
MQTT 3anucb
Apnpec 6pokepa MQTT — 5993 0x1769 YteHne n STRING 256
3anucb
Mopt MQTT 0...65535 5891 0x1703 YrteHne n UINT 16
3anucb
XpaHeHue nocneaHero |0 — BbIKM.; 5895 0x1707 YUrteHue n UINT 16
coobLleHna MQTT 1 — BKI. 3anucb
WHTepBan nybnukaumm |5...600 ¢ 5892 0x1704 YUrteHune n UINT 16
MQTT 3anucb
KauvecTBO 0 - QoS0; 5893 0x1705 YrteHne n UINT 16
obenyxusanua MQTT |1 — QoS1:; 3anucb
2 -QoS2
UHTepsan Keep Alive |0...600c 5992 0x1768 YteHne n UINT 16
MQTT 3anucb
Cratryc MQTT 0 — oTKNtoYEHo; 6025 0x1789 | Tonbko yTeHue UINT 16
1 — NoOKmNo4YEHo;
2 —owwmnbka
coeanHeHus
Bknountb 0 — BbIKN.; 6026 0x178A UTteHune n UINT 16
(MQTTstatus) 1 —BKn. 3anunch
BkntoueHne/ 0 — BbIKN.; 5120 0x1400 YTteHne n UINT 16
OTkntoyeHne SNMP 1 — BKN. 3anucb
Coobuiectso ang — 6001 0x1771 YteHuve n STRING 256
yTeHns SNMP 3anncb
CoobuwecTtBo Ans — 6017 0x1781 YTeHuve n STRING 256
3anucn SNMP 3anncb
IP agpec onsa noByLUkn — 5121 0x1401 YTteHne n UINT 32
SNMP 3anucb
Homep nopta ans 0...65535 5123 0x1403 YUrteHue n UINT 16
NOBYLLKM 3anucb
Bepcua SNMP 0 — SNMPv1; 5124 0x1404 YTteHne n UINT 16
1 — SNMPv2 3anncb

6.5.2 Kogbl owunbok ans npotokona Modbus

Bo Bpemsi pabotbl Mogynsa no npotokony Modbus BO3MOXHO BO3HWKHOBEHME OLUMGOK, NpeacTaBneHHbIX B
Tabnuue 6.6. B cnyyae Bo3HMKHOBEHNS OLWIMBKM Moayrb oTnpasnseT MacTtepy ceTn OTBET C KOOOM OLLMOKMN.
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Tabnuua 6.6 — Cnncok BO3MOXHbIX OLLMOOK

Has3BaHue owmnbkun

BosBpalyaembii Kog

OnucaHue owmnoKHN

HeponycTtumbln ko dyHKLUMKM — omnbka

FAILURE

MODBUS_ILLEGAL _FUNCTION 01 (0x01) BO3HUKAaET, eCriv MOAyIb He nogaepXunBaet

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

MODBU%—D”S}{ESSASL—DATA— 02 (0x02) BO3HUKAET, eCnv B 3anpoce ykasaHbl agpeca
perucTpoB, OTCYTCTBYHOLLME B MOAYNEe
HeponycTtMMoe 3HayeHne faHHbIX — oLmbKa

MODBUS—\I/IAIL%%AL—DATA— 03 (0x03) BO3HUKAET, ECMM 3anpoc COOAEPXUT
HeJonyCTMMOE 3HaYEHNE A5 3anMcn B PerncTp

MODBUS_SLAVE_DEVICE_ 04 (0x04) Owwnbka BO3HUKAET, ecnu 3anpoLLeHHoe

OencTBmne He MOXET ObITb 3aBepLieHo

Bo Bpemsi obmeHa no npotokony Modbus mogyrnb NpoBepsieT COOTBETCTBME 3anpOCOB creundurkaumnm
Modbus. He npoweaLine npoBepKy 3anpockl MTHOPMPYIOTCA MoayneM. 3anpochl, B KOTOPbIX yKasaH agpec, He
COOTBETCTBYOLUMIA aapecy MOgyIs, Takke UTHOPUPYHOTCS.

[anee nposepseTcs koA dyHKuMW. Ecnn B Moaynb NpUXoauT 3anpoc C KoAOM (PYHKLUMM, He yKa3aHHOM B
Tabnuue 6.7, Bo3HukaeT owmbka MODBUS _ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxunBaeMbix hyHKLNN

RECORD

HasBaHue cyHKUMHM Koa cbyHkumnmn OnucaHue pyHKUMM
MODBUS_READ_HOLDING _ 3 (0x03) UTeHne 3HaYeHN U3 OHOIO UMW HECKOMbKNX
REGISTERS perncTpoB XpaHeHusi
MODBUS_READ_INPUT _ 4 (0x04) UTeHne 3Ha4YeHnn N3 OAHOIO UMY HECKOMBbKNX
REGISTERS perncTpoB BBOAA
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anuncb 3Ha4YeHnsi B OAMH PerncTp
MODBUS_WRITE_MULTIPLE_ .
REGISTERS 16 (0x10) 3anucb 3Ha4YeHWI B HECKOSbKO PErMCTPOB
MODBUS READ FILE_RECORD 20 (0x14) YTteHune apxmea n3 canna
MODBUS_WRITE FILE_ 21 (0x15) 3anucb apxmBa B hain

Cwutyauun, npuBoasLUme K BO3HUKHOBEHMIO OLLMOOK BO BpeMs paboTkl ¢ permctpamm, onvcaHsl B Tabnuue 6.8.

Tabnuua 6.8 — OwMGKKM BO Bpemsi paboTbl C perncTtpamu

Ucnonb3ayemas cpyHKLUA

HanmeHoBaHue oWNGKK

Bo3MoXHble cuTyaumm, npuBoasLLmne
K OLLMOKe

MODBUS_READ _
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA_

ADDRESS

* KONMYECTBO 3anpalLMBaeMbIX PEFMCTPOB
Hornblue MakcUManbHOro BO3MOXHOTO
yncna (125);

* 3aMpoc HeCyLLEeCTBYOLLEro napamerpa

MODBUS_READ_INPUT _
REGISTERS

MODBUS_ILLEGAL_DATA

ADDRESS

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

* 3anpoc HeCyLLLeCTBYIOLLLEero napameTpa
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MpogomkeHue Tabnuubl 6.8

Ucnonb3yemasn pyHKUMnA

HanmeHoBaHue oWMNGKK

Bo3MOXHble cuTyauuu, npueoasiymne
K OLLMOKe

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA_

ADDRESS

* NoMbITKa 3anucy NnapameTpa, pasmep
KOTOpOro npesblllaeT 2 6aiTa;

* NoMbITKa 3anucy NnapameTpa, 4OCTyn Ha
3anncb K KOTOPOMY 3anpeLleH;

* MONbITKA 3anuUcuK napameTpa Takoro Tmna,
3anucb B KOTOPbIA HE MOXET ObITb
ocyLlecTBrieHa JaHHOM yHKUMEN.
MopnepxmBaemble TUNbI:

* 3HakoBble 1 6e33HaKoBbIE Lenble
(pa3mep He Gonee 2 GawT);
* Nepeyvncnsiemble;
* float16 (Ha gaHHbIM MOMEHT B Moayrne
TaKoMN TUN He UCMONb3yeTcs).
* 3aMpoC HeCyLLEeCTBYHOLLIEro napameTpa

MODBUS_ILLEGAL_DATA

VALUE

* BbIXOA 3a Npefenbl MakcUMarnbsHOro unu
MWUHMMAnbHOrO orpaHnyeHun ans
napametpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA_

ADDRESS

* 3anNnCb HeCYyLLIeCTBYIOLLEro napameTpa;

* MonbITKa 3an1Mcu napameTpa, A0CTyN Ha
3anucb K KOTOPOMY 3anpeLLeH;

* KONMYECTBO 3anMCbiBaeMbIX PErMCTPOB
HonbLue MakcMmarnbHOro BO3MOXHOMO
yncna (123)

MODBUS_ILLEGAL_DATA_

VALUE

* He HangeH TepMuHmpytowmii cumson (\0)
B CTPOKOBOM MapameTpe;

* pasmep 3anpalumBaeMblx AaHHbIX
MeHbLLE pasmMepa NepBoro uUnm
nocregHero B 3anpoce napameTpa;

* BbIXOZ 3@ Npeaernbl MakCUMarbHOro Unm
MUWUHMMAarbHOro orpaHuYeHuin ans
napametpa

Cutyauun, npuBogsLLmMe K BOSHUKHOBEHUIO OLLMBOK BO Bpems paboTbl C apXMBOM, onncaHbl B Tabnuue 6.9.

Tabnuua 6.9 — OwMGKM Bo Bpems paboTbl C apxmBoM

Ucnonb3yemas ¢pyHKuus

HanmeHoBaHue OWNGKK

Bo3mMoXHble cuTyaumm, npueoasiumne
K OLLMOKe

MODBUS_READ_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

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

MODBUS_ILLEGAL_DATA_

ADDRESS

* reference type He cooTBeTCTBYET
cneundukaumu;

* HE yaanocb OTKPbITb dpann ans YreHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_

VALUE

* HE yOanocb NEPEMECTUTLCS K HY)KHOMY
cMmeLleHuno B channe

34




6 YCTpPONCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.9

Bo3MoOXHble cuTtyauuu, npuBoagdAllmne

Ucnonb3yemas HKUunA
y byHKL, HanmeHoBaHue oLINOKKN K olnbKe

* owmbka yganeHus cdanna npu 3anpoce
Ha yaaneHue,

¢ 3anpoc criKom 6onbLUOoro KonuyecTsa

MODBUS_SLAVE_DEVICE_ | AaHHbIx (Gonblie 250 GanT);

FAILURE * HegonycTMMbIv record number (6onbLue
0x270F);
* HegonycTumbIv record length (GonbLue
O0x7A)
MODBUS_ILLEGAL_ * OLUMBOYHBIN pa3mep AaHHbIX (0x09 <=
FUNCTION data length <= 0xFB)
* reference type He cooTBeTCTBYET
MODBUS_ILLEGAL_DATA _ cneLmduKaLm;
ADDRESS o
MODBUS_WRITE_FILE_ * He yaanocb OTKPbITb (harn ansa sanucu
RECORD * 3anpalumBaeMblii hans oTCYyTCTBYET;

* 3anpaluvBaemsblii chann JocTyneH
TOMNbKO A1 YTEHUS;

* He yaanocb 3anucaTb Heobxoammoe
KonunyecTtso Gant

MODBUS_SLAVE_DEVICE_
FAILURE

6.5.3 Pa6oTa no npotokony MQTT

Apxutektypa MQTT onpegensier Tpu Tuna yCTPOWCTB B CETU:

* 6pokep — ycTponcteo (06biuHO — MK ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBNSAET Nepeaayvy coodLLeHnin
OT n3garenen K nognucynkam;

* uspartenuv — YCTpOﬁCTBa, KOTOpPbI€ ABNAKTCA NCTOYHUKaMM OaHHbIX A4 noANMNCYNKOB;

* NOANUCYUKUN — YCTPOINCTBA, KOTOPbIE MOMyYatoT AaHHbIe OT u3gateneil.

OpHo yCTpPOMCTBO MOXKET COBMELLAThb hyHKUMM n3gatens 1 nognmcyuka.

MQTT
BPOKEP

Moanucka

MNy6nukaums Moanucka/
My6énukauma

Novrie veTooueT

PucyHok 6.2 — CTpykTypHas cxema o6mMeHa no nporokony MQTT
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Mopnucka n nybnukaumsa AaHHbIX NPOMCXOAUT B pamKax TOMMKOB. TONWK NpeacTaBnseT cOO0N CUMBOIBHYHO
cTpoky ¢ koauposkonm UTF-8, koTopass no3BonsieT OOHO3HAYHO WAEHTUUUUPOBATL oOnpeaeneHHbIN
napameTp. TONuKM COCTOAT U3 YPOBHEN, pasfensembiX CUMBOLAOM «/».
m NMPUMEYAHUE

Tonnkn MQTT moryT BkntoyaTb B cebs 3anonHUTenn — cneyunansHble CUMBOSbI, KOTOPbIe

obpabatbiBatoTcs 6pokepom ocobbiM ob6pasom. CyllecTByeT ABa TMNa 3anofiHUTeNemn —
OOHOYPOBHEBbIN 3aMoNHUTENb «+» N MHOTOYPOBHEBbLIN 3aMNONHUTENb «#».

(D NPEOYNPEXOEHUE

Tonukn aenatoTCS YyBCTBUTEJIbHbIMU K PETUCTPY.

CT1pykTtypa TonmkoB moaynen: Cepusa/Umsa_yctponctBa/®yHkumnsa/Uma_yanalllapametp, rae:
» Cepus — HaMMeHOBaHMe cepun YyCTPOMCTBA, Bceraa MMeeT 3HavyeHne MX210;
* Umsa_ycTponcTBa — nmsi KOHKpPETHOro moaynsi, 3agaHHoe B 1O Owen Configurator (cm. pasgen 7.4);

* ®yHKumnsa — GET (4TeHune 3Ha4eHun BXoAoB unm Bbixogos modyns) unu SET (3anuck 3HadeHun
BbIXOAOB MOAYrs);

* Umsa_yana — tun Bxoaos unu Beixogos (DI/DO/AI/AO);

* MapameTp — Ha3BaHNe KOHKPETHOIO NapameTtpa (cm. Tabnuuy 6.10).

Tabnuua 6.10 — YpoBHM TONUKOB MoAay s

Uma
Cepua | yctpon- | @yHkuus | Umsa ysna MapameTp OnucaHue

cTBa

dopmat
3Ha4YeHuA

ButoBasi macka

GET DI MASK AONCKPETHbIX BXOO40B LleﬂOLlMCﬂeHHbIVI

GET DI1-DI12 COUNTER | 3Ha4yeHune cueTymka LlenouncreHHbin

ButoBasa macka

SET DO MASK [IMICKPETHBIX BbIXOMIOB LlenouncneHHbin

ButoBasi macka

GET DO STATE [IMCKPETHBIX BbIXOMIOB LlenoyncneHHbIn

ButoBasa macka

GET DO DIAGNOSTICS | AnarHocTumkm LlenouncneHHbIn
ONCKPETHbIX BbIXOO0B*

MX210 Device

NMPUMEYAHUE
* Tonbko ans MK210-312

[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. 3anucb 3Ha4YeHUM AUCKPETHbIX BbIXOO0B
MX210/Device/SET/DO/MASK
Mprmep 3anncbiBaemMoro 3HayYeHust: 15 (BKMoUnNTb Bbixodbl 1—4)

3. Ucnonb3oBaHe 0OAHOYPOBHEBOrO 3anofHUTENs
MX210/Device/GET/+/COUNTER — bygeT nony4yeHa UHopmaLms 0 3HAYEHNSX CHETYNKOB BCEX
OUCKPETHbIX BXOAOB MOAYNS, TO €CTb 3TOT TOMMWK SKBUBArIEHTEH HAbOpy TONMKOB:

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

MX210/Device/GET/DIn/COUNTER

4. Ucnonb3oBaHWe MHOTOYyPOBHEBOro 3anofIHUTenNs
MX210/Device/GET/# — 6ynet nonyyeHa nHcopmMauus o Bcex napameTpax Mogyns, JOCTYMNHbIX Ans
yteHus (GET), To ecTb 3TOT TONMK 3KBMBaNeHTEH Habopy TOMNMNKOB:

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 Pa6ora no npotokony SNMP

MpoTokon ocHoBaH Ha apxutektype «KnueHt/CepBep», NMpu 9TOM B TEPMUHOMOIMU MPOTOKOMA KMWEHTHI
Ha3blBalOTCA MeHeAXXepaMu, a CepBepbl — areHTaMu.

MeHemxepbl MoryT npou3BoauTb YTeHne (GET) u 3anucek (SET) napameTpoB areHToB. AreHTbl MOryT
OTNPaBnATb MeHemKepam yBeAOMMeHUs (Tpanbl) — Hanpumep, o nepexoge obopyaoBaHUs B aBapuiiHOe
COCTOsIHME.

Kaxgbll napameTp areHTa MMeeT yHuKanbHbin  maeHtudukatop (OID), npegcrtaensowmn  cobon
nocrnegoBaTenbHOCTb LUMdp, pasgeneHHbix Todkamu. Onsd ynpolieHnss HacTpolkn obmeHa Mpovn3BoavTEnM
YCTPOWCTB-areHToB 00bI4YHO NMpegocTaensatoT MIB-dainbl, KoTopble BKto4YaloT B cebsi cnucok napamMeTpoB
npubopa Cc UX Ha3BaHUSMU U UAeHTUdUKaTopamu. TN dannbl MoryT ObiTb MMNOpTUpoBaHbl B SNMP-
MeHexep.
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Manager
GET/SET
= -

Trap Trap-

Receiver

Hpyrue GET/SET Trap\ t GET/SET GET/SET
yCTpOUCTBA -

MB210 VK210 MY210
AgentT Agent2 Agent3

PucyHok 6.3 — CTpykTypHas cxema o6mMmeHa no nporokony SNMP

6.6 OrpaHnyeHne obmMeHa gaHHbLIMU NpU pabdoTte ¢ obnayvyHbiMm cepBucom OwenCloud

O6nayHbin cepuc OwenCloud sBnseTca HageXHbIM XpaHUIMLLEM AaHHbIX, 06MeH HopMaLmmM C KOTOPbIM
3awmdpoBaH Mogynem. Ecnn Ha npom3BOACTBE UMEKTCA OrpaHMyYeHust Ha nepegadvy AaHHbIX, TO OOMeH
AaHHbIMK ¢ 0bnavHbiM cepBucom OwenCloud MOXHO OTKMOYUTL. 10 yMONYaHUIO NOAKMNIOYEHNE MOAyns K
obrnayHomy cepBucy 3anpelueHo. OrpaHunyeHne poctyna M obmeHa AaHHbIMM C MOAynem crnepyet
HacTpawuBaTtb B [10 Owen Configurator.

Ons paspewenusa nogknodeHns B Owen Configurator cnepnyer:
1. YcTtaHoBUTb Naponb Ans JocTyna K Mogynto (cM. pasgen 7.6).

2. 3apatb 3HadeHue Bkn. B napametpe MNoakntoueHne k OwenCloud (pucyHok 6.4).

El NMPUMEYAHUE
Ecnu gna mogyns He 3agaH naposb, TO aBTOMaTUYeckoe NoaKmtodeHne Kk 06nayHoMy cepBucy

npoucxoauTtb He byaer.
Fras IHaueHue
b Yacel peanbHOro BPEMEHH
4 | CeTeBble HACTPORKMW
¥  Hactpo#ikm Ethernet

4 | Hacrpoitkwn nogknrovenms k Owen Cloud

MNogknmueHwe k Owen Cloud Brn,
Cratyc noaknoueHmua K Owen Cloud Bixn
b | Coctoanwe Gatapewn Ben,

PucyHok 6.4 — HacTtpoiika aBToMaTmM4ecKoro noakntovyeHms K oonayHomy cepBucy
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Ecnu goctyn k mogynto 4Yepes obnayHbein cepsnuc OwenCloud paspelueH, TO MOXHO HacTpouTb criegytoLlme
orpaHnyeHns goctyna (pUCcyHok 6.5):

* PaspeLueHune KoHpUrypmpoBaHms — JOCTYM K KOHpUIypaLMOHHbIM NapameTpam MOLYS;

* YnpaBneHue v 3anmcb 3Ha4YeHUIN — YTEHUE U 3annCb 3HAYEHNIA MOZYNS;

* HocTyn k pernctpam Modbus — 4TteHue n/vnm 3anncb 3HaYEeHU PErMCTPOB.

4  [pasa yaanénnoro goctyna w3 Owen Cloud

Paspewenne KOHGUIYpPHPOBAHWA Jabnokmposano  |M
¥npaeneHue KU 3aNKcs 3HaYeHKI Jabnokwposano |V
Jocryn k perwctpam Modbus MonHwiE 3anper W
Agpec Slave MonHwid 3anper
TadmayT nepexoga 5 GE30NACHOE COCTOAHME Tonwko yTeHne
b | Cratyc npubBopa Tonsko zanuce

b ApxWe MonHeid gocryn

b | JuckpeTHble BRIXOAR

PucyHok 6.5 — HacTtpowka yganeHHoro goctyna K MogyJsio

6.7 Pexxum paboTbl ANCKPETHbLIX BXOAOB
Bxogbl Mmoayns paboTaloT B pexvme onpeaeneHuns normyeckoro ypoBHS.
,U,J'IFI KaXxgoro Bxoga 3a/J,eI7ICTBOBaH CHEeTHMK MMNYNbCOB, NMNOCTYyNakLWKMX Ha BXOA.

Tabnuua 6.11 — MNapameTpbl c4eTYMKa UMNYTILCOB

MapameTp 3HayeHue
Pa3psigHOCTb 32 out
MakcmanbHas YacToTa BXOQHOro curHana 400y,
MonaBneHue gpebesra Bkn./Bbikn. Hactpausaetca 8 [0 OWEN
Configurator
Bpems nogaeneHus apebesra 25 mc (He HacTpanBaeTcs)

f BHUMAHUE
[nsa paboTtbl ¢ curHanamu yactoton 6onee 20 Ny npu KoadduumeHTe 3anonHeHnsa 0,5 n meHee He
cnegyeT BKMoYaTh nogaeneHne apebesra KOHTAKTOB, TaK KakK NOMe3Hbl curHan byaeTt NnpuHAT 3a

apebear 1 nponyLyeH.

Ecnn  cyetuMk  nepenomHuncs, TO  COOTBETCTBYWOLUMA  peructp  OBHynseTcs  aBTOMaTUYECKM.
lMocnegoBaTenbHOCTL AEVCTBUI ANS NPUHYAMTENbLHOro obHyneHusa npueeaeHa B pasgene 7.10.

+ | |[TIPUMEYHAHUE
1 | |B pexume onpenenerms NorYeckoro ypoBHS CHETUMKN BXOLIOB SIBMAIOTCS SHEProOHE3aBUCUMbIMM. B

OONONMHUTENBbHbLIX peXXnMax CHETYHNUKN BXOO0B C6paCbIBaIOTCF| nocne nepesarpysku nuTaHuA.

3HayeHnst COCTOSIHUS [MCKPETHbIX BXOAOB XpaHATCA B Buae OWTOBOM MackM M cUMTbIBaOTCA W3
COOTBETCTBYIOLLENO perncrpa.
MepBble 8 BxogoB moayns MK210-302 nogaep:kvMBatoT criegyowme AoNoNTHUTENbHbIE PEXUMbI paboThl:
* MOACYET KONMYeCcTBa BbICOKOYACTOTHbLIX MMMYMbCOB (CM. pasgen 6.7.2);
* U3MepeHune 4YacToTbl (CM. pa3gen 6.7.3);
» 0bpaboTka curHanoB aHkogepa (cm. pasgen 6.7.4). BoamoxHo nogkntoyenne 0o 3 AB-aHkogepoB
(Bxogbl 3-4, 5-6, 7-8).
(D ‘I‘IPEJ]VI'IPE)KD,EHI/IE

Ha ogHom Bxoge MOXeT ObITb BKITHOUEH TONMLKO OAWH AOMONTHUTENbHbIN pexnm pa60TbI.
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6.7.1 Pexxum onpepneneHuUs norm4eckoro ypoBHsi

'pynna Bxogos DI1-DI12 moayns BeINOMHAET onpeaeneHne fIormyeckoro ypoBHS.

Mo onpocy moaynb Bo3BpaluaeT B pernctp Modbus 61MTOBYO Macky, COOTBETCTBYIOLLYIO COCTOSIHUIO BXOOO0B.
OnpegeneHne normM4eckoro ypoBHS NPON3BOANTCA MOCTOSIHHO M HE 3aBUCUT OT BKITIOYEHNS PEXMMa CHeTYMKa
UMMYrbCOB, U3MEPEHNsI YacTOoTbl UM 06paboTKM CUrHaNoOB aHKoAepa.

6.7.2 PexxuMm noacyeTa Ymcria BbICOKOYaCTOTHLIX UMMNYJSILCOB

Pexxum nogcyeta yncna BbICOKOYACTOTHBIX MMMYnbcoB paboTaeT ansa sxogos DI1-DI8.

MakcrmanbHas YyactoTta BxogHoro curHana — 100 kI'y npu koadpdumumnernTe 3anonHeHus 0,5.

[ns kaxgoro Bxoga 3adencTBOBaH 32-pa3pﬂﬂ,HbI17I CYETYMK. 3HaAYeHUs cyeTuMKa BXxoda CUMTbIBAOTCS U3
permncTpa, CooTBeTCTBYHLEero JaHHOMY BXo4y.

B cnyyae nepenonHeHus cdeTuuka 3HadeHue OOHynsieTcd. [ns npuvHyguTenbHOro OBHyMNeHusa cyeTvMka
cnepyert 3anucaTb 3HaveHune 0 B pernctp cbpoca 3HayeHus Bxoga. OBHyneHne cyeTumka Oyaet npovssegeHo
B TeyeHne 10 mc nocne 3anuncu 3HaveHus 0.

6.7.3 PeXXumM namepeHus 4acToTbl 1 nepuoaa

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

[unana3oHbl uamepeHus:
* B pexmme «namepeHme yactotbl» — ot 100 Ny go 100 kly;

* B pexume «m3mepeHune nepuoga» — ot 0 mc go 10 mc.
VIHTepBan n3amepeHusi 4acToTbl UK Nepuofa HacTpamBaeTcs B napametpe «lMepuon namepeHus».

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

[nsa oTobpaxeHnss n3aMepeHHbIX 3HaYeHWI YacToTbl UK Neproaa 3a4eiCTBOBaH 32-paspsaaHbI perucTp.

6.7.4 Pexkum 06paboTKM CUrHanoB € 3HKoaepa

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

MakcrmanbHas YacTtoTa curHanoB ¢ aHkogepa — 100 k',

[ns kaxgoro Bxoaa 3a4encTBOBaH 32—pa3pﬂ,D,HbIIZ CYETYUK, B KOTOPOM HaxoanTCcd HakKonjeHHoe Konn4ecTteo
MMNyrnbCOB C YyY4ETOM HanpaslleHUda BpalleHuna nocne 06HyﬂeHVIﬂ, 3a(*)VIKCVIpOBaHHoe QHKOOAEPOM. Ecnn
nocne 06Hy1'IeHl/IF| HanpaslrieHne BpalweHnda MeHAeTCA, TO CYEeT Ha4dYnMHaeTca C MaKCuMalnbHOro wu
YMEHbLUAETCA Ha KOJTMYEeCTBO HAKOMIEeHHbIX UMMNYIbCOB.

3HayeHuns cUeTYMKa BXOAa CHUTLIBAKOTCS U3 permncTpa, CooTBeTCTBYHLEero JaHHOMY BXo4y.

B crniyyae nepenosiHEHUs] CYETYMKA 3HaYeHWe OOHynsieTcs. [ns npuHYAuTENbHOro OGHYMeHWs cyeTyumka
cregyeT 3anucaTtb 3HadeHne 0 B pernctp cbpoca 3HayeHusi cuyeTumka. OOGHyneHue cuyeTymka OygeT
npov3aeeneHo B TeyeHne 10 Mc nocre 3anuncy sHaveHus 0.

6.8 Pexxumbl paboTbl AUCKPETHbIX BbIXO40B

Kaxablii ANCKPETHbIN BbIXOO MOXET paboTaTb B OIHOM U3 CIEeAYIoLLIMX PEXNMOB:
* NepekKnYeHne Nnorm4eckoro curHana;

* reHepauua LM curHana.

[ns Bbibopa pexuma U U3MEHEHNs1 NapaMeTpoB BbIXxoAa CrieayeT 3anvMcatb 3HaYeHWst B COOTBETCTBYHOLLME
Modbus-pernctpsbl (cM. pasgen 6.5.1).
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6.9 Be3onacHoe cocTOosiHUEe BbIXOAHbIX 3N1eMEeHTOB
,U,J'Iﬂ KaXaoro Bbixoga BO3MOXHa yCTaHOBKa ©e30nacHOro CoCTosAHMA.

Bbixog nepexoaunTt B 6e3onacHoe CoCTosiHWEe, ecniv B TeHeHMEe BPEMEHU TaliM-ayTa OTCYTCTBYHOT KOMaHAbl OT
MacTtepa cetu. Ha Bbixoge Moaynsi ycTaHaBnuBaeTCsl 3HadeHue napametrpa BesonacHoe cocTtosiHue
B npoueHTax (o1 0 go 100 %).

Tanm-ayT nepexona B 6Ge3onacHoe COCTOsIHME 3afaeTcs nomnb3oBaTteneM. Moaynb npu BKAYEHUU
nepengeT B COCTOsIHUE, KOTOPOE BbINO YCTAaHOBMNEHO MOCNEAHMM A0 BbIKMYEHUS, U ByaeT HaxoanTbCs B HEM
[0 Morny4YeHuss HOBOW koMaHgbl OoT MacTtepa cetu. [ns oTknoueHust yHKUMM nepexoda B 6esonacHoe
COCTOSIHME crnefyeT ycTaHoBUTb napameTp TanMm-ayT nepexona B 6e3onacHoe cocTosiHue paBHbiM 0.

Ecnun Mactepom cetn sBnsetrca Tonbko obnayHein cepBuc OwenCloud, Heobxogumo OTKNIOYUTL
Be3onacHoe cocTosiHue Ans BbIXOA0B. [1nsa oTkNioYeHns 6e30nacHoro COCTosHNA criegyeT 3aaaTth 3HaYeHue
napametpa Tanm-ayT nepexoaa B 6esonacHoe coctosiHne pasHbim 0.

m NMPUMEYAHUE

3aBopckas HacTponka napametpa Tanm-ayT nepexoa B 6e3onacHoe COCTOAHME paBHa
30 cekyHA.

6.10 KoHTponb o6pbiBa Harpy3ku

Ona mogyna MK210-312 peanusoBaHa Lienb KOHTPONSA MOOKMIOYEHUS HArpy3ku U KOHTPONb 3aMblKaHWUS
KOHTaKTOB pene npv NoAKMoYeHNN Harpy3Kku.

[Ona KoHTpons Harpysku cnefyet BKMOYUATbL AuarHOocTuky Bbixoja B 10 OWEN Configurator. NMocne
BKITIOYEHNS AMAarHOCTUKM Bbixoga B napameTpe «CocTtosiHMe AMarHOCTUKU pene U obpbiBa Harpysku»
MOXHO OTCNneauTb CocTosiHWe Bbixoga. [lpubop onpegensieT COCTOSHME BbIxO4A MO HAaMNPSHKEHUIO Ha
pesncTope:

* B cnyyae pa3oMkHyTbIX KOHTaKkTax perne (NMpy BbIKITIOYEHHOM pere) NPUCYTCTBYET TOK Yepes pesuncTop,
BbIx0oZ paboTaeT HopmarnbHo. Ecnin nageHns HanpshkeHUst HET, NPou3oLLen 06pbIB Harpysku Unn
crnekaHue KOHTaKTOB pere, To (PUKCMpyeTcs aBapusi.

* B cnyyae 3aMKHYTbIX KOHTaKTax pere (Mpu BKITOYEHHOM perne) TOK Yepes pesnucTop OTCYTCTBYET, BbIXOS,
paboTaeT HopMmarbHO. Ecnn KoHTaKTbl pene 3amMmkHyTbl M TOK MPUCYTCTBYET, MPOM3OLLISIO NMOBPEXAEHNE
pere WUnn KoHTakToB, (OUKCUPYETCA aBapusi.

KoHTponb aBapun BKIIOYAETCA NpU HAacTporKe MOAYINS.
f BHMMAHUE
Mpw BbIKNtOYeHUKN B HacTporikax mogyns MK210-312 koHTpons obpbiBa Harpy3sku peaunctop 200 kOm

3MEeKTPUYECKN HE OTCOEAMHSIETCS OT Lienu BbIXOAa, M HEOONbLUONM TOK Yepes Harpy3ky NpoaormkaeT
npoTekaTb.

B cnyyae duKcrpoBaHuna aBapum 3aropaeTcs KpacHbIi CBETOAMO COCTOAHUS BbiXxoaa.
CocTosiHMe BbIXOOOB 3anucbiBaeTcs B GUTOBYIO MacKy cTaTtyca ANs KaXk4oro Bbixoada.

Cxema KoHTpons 06pbiBa Harpysku NpuBefeHa Ha pucyHKe 6.6.
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MK210-312
R Hamp
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PucyHok 6.6 — Cxema KOHTpossi 06pbIiBa Harpy3ku

Cxema KOHTpomnsi oGpbiBa Harpysks paboTaeT npu HanpsikeHUM MUTaHUS Harpysku He meHee 18 B
MOCTOSIHHOMO TOKa MpWU CONPOTUBIIEHMN Harpy3ku He Bonee 10 KOM u He meHee 90 B nepemMeHHOro Toka npu
COMpPOTUBEHUN Harpy3ku He Gornee 20 KOM.
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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.
MuTtaHme npubopa ocylecTensieTcs ot nopta USB, BbIxoAbl MOAYNSA MPU 3TOM HE
PYHKUNOHMPYIOT.
B cny4ae nogkntodeHus no nHtepdgency Ethernet cnegyet nogate ocHoBHOe nuTaHune Ha
npubop.
2. OTkpbiTb [1TO OWEN Configurator.
3. BbibpaTb [lo6aBUTL ycTpOMNCTBA.

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

 Ethernet (unu gpyryto ceTeByto KapTy, K KOTOPOW NOAKITOYEH NpUOOop) — ANst NOAKIM0YEHMS NO
Ethernet.

* STMicroelectronics Virtual COM Port — ansa nogkntoveHns no USB.

CeTeBble HACTPOMKM

VHTepdeiic
COM3 bl

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

COMS

PafoTa odnaliH

PucyHok 7.1 — MeHto Bbibopa nHtepdenca

JanbHelwwne warv 4ns noucka ycTporucTea 3aBUCAT OT Bbibopa nHTepdelica.

YUTto6bl HanTu 1 0obaBuTb B MPOEKT Npubop, NogkntoYeHHbIn no uHTepdency Ethernet, cnegyert:
1. Beibpatb HanTtu ogHo ycTpomrcTBO.
2. Beectn IP-agpec nogknio4eHHOro yCcTponcTea.
3. HaxaTtb Bknagky Hamtu. B okHe oTobpasunTcs npubop ¢ ykaszaHHbIM [P-agpecom.

@ NPEAYNPEXOEHNE

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

43



7 Hactporika

4. BeibpaTb yCTpoONCTBO (OTMETUTL rano4vkon) n Haxate OK. Ecnu ycTponcTBo 3alumiieHo naponem, To
cneayeT BBECTU KOPPEKTHbLIN Naposb. YCTPONCTBO ByaeT [obaBneHo B MPOEKT.
YTt06bl HANTV 1 406aBMTL B NPOEKT Npubop, NoaknioYeHHbIM No nHtepdency USB, cneayert:
1. B BbinagatoLiem MeHto MpoTtokon BbiIOpaTth npotokon Owen Auto Detection Protocol.

MpoTokon
Modbus RTU -

Modbus RTU
Owen Auto Detection Protocol
Ceen

PucyHok 7.2 — BbiGop npoTokona

2. BbibpaTtb Hantn ogHoO ycTpOMCTBO.

3. BBecTu agpec nogkIito4eHHOro yCTporcTea (no ymondaxumo — 1).

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

5. BbibpaTb yCTPOMUCTBO (OTMETUTBL ranoykomn) n Haxatb OK. Ecnv ycTponcTBo 3awuLLeHo naponem, To
criegyeT BBECTU KOPPEKTHbIV Naporb. YcTponcTeo byaeT 4o6aBneHo B MPOEKT.

Bonee nogpobHasi MHopmauusa o nogknveHun n paborte ¢ npubopom npmsegeHa B Cnpaeke MO OWEN
Configurator. [1nsa BbI30Ba cnipaBku B Nporpamme crneayeTt Haxatb knasuwwy F1.

7.2 NMopkniovyeHue kK obnadyHomy cepsucy OwenCloud

[ns nogknioyeHns Mogyns K obnayHomy cepsucy criegyeT BbINONMHNUTL AENCTBUS:
1. MogkntounTtb Mogynb k MO OWEN Configurator (cMm. pasgen 7.1).
2. Bkntountb goctyn k OwenCloud v HacTpouTb npaBa yaaneHHoro goctyna (cMm. pasgern 6.6).
3. 3agaTb napone ans goctyna kK npudopy (cm. Cnpaeky 1O OWEN Configurator).
@ NPEOYNPEXOEHUE

Ecnu naponb He 3agaH, nogknoveHne K 06nadHoMy cepBuCY HELOCTYMHO.
4. 3anTtun Ha canT obnadHoro ceperca OwenCloud.

5. Mepentn B pasgen AGMUHUCTpUpOBaHUe & n o6aBuTL Npnbop.

MogpoBHbIn npumep HacTponku nogkrtodeHus k OwenCloud MoOXHO nNocMoTpeTb B AokymeHTe «Mx210.
Mprmepbl HacTporiku o6MeHa» Ha cTpaHuue npubopa Ha canTe www.owen.ru.

7.3 HacTtpomka ceTeBbIX NnapamMmeTpoB

[na obmeHa gaHHbIX Moayns B ceTn Ethernet gomkHbl ObITh 3a4aHbl NapaMeTpbl, NPUBEAEHHbIE
B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble napameTpbl Moaysis

MapameTp MpumeyvaHue
MAC-agpec YcTaHaBNMBaeTCS Ha 3aBOAE-U3roTOBUTENE U ABMAETCH HEU3MEHHbIM
IP-agpec MoxeT ObITb CTaTUYECKUM UK MHamMudeckum. 3aBogckas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaet BuaMmyio Mmogynem nogcets |IP-agpecoB apyrux ycTponcTs. 3aBoackas
HacTpoika — 255.255.0.0

IP-agpec wnto3a 3apaeT agpec wnio3a aAng Bbixoda B MIHTepHet. 3aBoackas HacTponka — 192.168.1.1

IP-agpec MOXeT ObITb:
* CTaTMYECKNN;

* AMHAMUYECKUN.

Crartudyeckui IP-agpec yctaHaBnuBaetcs ¢ nomollbio Owen Configurator unm cepsrcHo KHOMKM.
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[Ona yctaHoBku ctatudeckoro IP-agpeca ¢ nomousio Owen Configurator cnepyer:

1

. 3ariTn Bo BKNagky CeTeBble HaCTPOMKMN.

2. 3apgaTb 3HauyeHue B none YctaHoBuUThb IP agpec.

3. 3apgaTtb 3HayeHue B none YCTaHOBUTb MacKy nogceTu.

4. 3apaTb 3Ha4yeHue B none YcraHoBuTb IP agpec wnio3a.

Mpwn ctatnyeckom IP-agpece napametp Pexxum DHCP gomkeH nvetb 3HavyeHne Bbikn.

[ns yctaHoBku cTaTtudeckoro |IP-agpeca ¢ NOMOLb0 CEPBUCHOM KHOMKK crnegyerT:

1.

a b WODN

MogknounTb MOgYNb uUNu rpynny moaynen k cetu Ethernet.

. 3anyctutb Owen Configurator Ha K, nogkntoyeHHoMy K Tom xe ceTu Ethernet.
. Bbibpatb Bknagky HasHaueHume IP-agpecoB.

. 3apaTtb HavanbHbIV IP-agpec ans nepsoro Modyns ua rpynnsl Mogynew.

. MocnepgoBaTenbHO HaXXUMaTb Ha MOAYIAX CEPBUCHbIE KHOMKW, KOHTPONUPYS pe3ynbTaTt B OKHE
nporpammel. B okHe Owen Configurator 6yaet otobpaxaTtbcs nHopMaLmnsa o Moayrne, Ha KOTOPOM
Obina HaxaTa KHOMKa, aToMy Moaynto ByaeT npuceBamBaTbCs 3afaHHbIN cTaTudeckun IP-agpec
Apyrve napametpbl ceTu. lNMocne NpMcBoeHns agpec aBToMaTUYeCcKn yBennymnBaeTcs Ha 1.

Ina HasHayeHus ctatmyeckoro IP-agpeca ¢ nomollblo kHonku napametp Pexxum DHCP pgomkeH umetb

3Ha4e

Hue Pa3soBas yCTaHOBKa KHOTKOW.

4 | Hactpoikum Ethernet

Texywmi IP agpec 10.2.20.64
Texywaa mMacka noaceTu 255.255.0.0
Texywuid IP agpec wnwosa 10.2.1.1
Yeranoeuts IP agpec 192.168.1.09
YCTaHOBWTE MACKyY NoACETH 255.255.0.0
¥cranoswTe IP agpec wnmsa 192.163.1.1
Pexaam DHCP Pascean ycranoek: |¥
4 | Hactpoikw nogenovenna ¥ Owen Cloud Buikn
Mogknwoyerue k Owen Cloud B,
Craryc noguirouetma k Owen Cloud Pasosan ycTaHoEKa KHOMKON

PucyHok 7.3 — Hactpouka napameTtpa «Pexum DHCP»

C nomoLLbi0 CEPBUCHON KHOMKXW MOXHO YyCTaHoBWUTL |P-agpeca cpasy ansd rpynnbl mMogynemn (CMm. crnpasky
k Owen Configurator, pasgen HasHauyeHue IP-agpeca ycTponcTBy).

OuHamunueckun IP-agpec ucnonbsyerca ans pabotbl ¢ obrnavyHbIM CEPBUCOM U He nogpasymeBaeT paboty
¢ Mactepom cetn Modbus TCP. IP-agpec mogyns yctaHasnmBaetcsa DHCP-cepsepom cetu Ethernet.

[i]
)

NMPUMEYAHUE

Cnepyet yTO4HUTL Y Cryx6 cuctemMHOro agMUHUCTpupoBaHus o Hanmdm DHCP-cepBepa B yyacTke
CeTu, K KOTOPOMY MOAKINIoYEH Moaynb. s ucnonb3oBaHns avHamumyeckoro IP-agpeca cneayet
yCTaHOBUTb 3HadYeHue Bkn B napametpe Pexxum DHCP.

NPEQYNPEXOEHWUE

[ns npMMeHeHns HOBLIX CETEBLIX HACTPOEK crneayeT nepesarpy3ntb Mogynb. Ecnu mogyns

noakntoyeH no USB, ero Takke crieqyeT OTKIMIOUYUTb.

7.4 HacTpownka napameTpoB ob6meHa no npotokony MQTT B MO «OWEN Configurator»

Mogynv nogaepxwusatot npotokon MQTT (Bepcus 3.1.1) n MOryT MCNOMNb30BaTbCH B ponu KnneHTos. Mogynu
nybrnvKkyoT COOOLLEHMS O COCTOSIHMM CBOWX BXOOOB M MOAMUCAHbI Ha TOMWKW, B pamMKax KOTOPbIX
NpOn3BOANTCA YNpPaBMEHNE UX BbIXO4AMM.

MapameTpbl o6bmeHa no MQTT HacTpamBatoTca 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 7.4 — NMapameTpbl o6meHa 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.

46



https://ru.wikipedia.org/wiki/QoS

7 Hactporika

7.5 Hactpownka napametpoB oomeHa no nportokony SNMP B MO «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 7.5 — 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.
7.6 Maponb goctyna K MmoAaynto

[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.

7.7 O6HOoBNeHue 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.

7.8 HacTtponka 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 7.6 — 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.

7.9 BoccTtaHoBneHue 3aBOACKMX HaCTpoOeK

2 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.

7.10 NMpuHyauTenbHoe OO6HYyNeHne cyeTymnKa

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 3apsg 6atapeun onyckaetca Hwke 2 B, To nHgmkartop "ABapusi” 3acBednBaetcs Ha 100 Mc oguH pas B
OBe cekyHbl. Takoe CBeYeHWEe NHAMKATOpa CUrHanmM3npyeT o HeobxogumMocTy 3ameHbl 6aTtapen.

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

Mopsigok 3anncy KoHUIypauuoHHbIX NapaMeTpoB Npu paspsXeHHon baTapee:
1. HoBble 3Ha4YeHMs1 KOHUIYpaLMOHHbIX NAapaMeTpoB 3anucbiBatoTcs B 6atapenHbii 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. OTKMOYMTL NUTaHKe Npubopa 1 NOAKITHYEHHbIX YCTPONCTB.
2. CHaTb npunbop ¢ DIN-periku.
3. MNoaHATb KpbIWKy 1.
4. BbIKpyTUTb [iBa BMHTa 3.
5. CHATb KOMNOAKY 2, Kak MOKa3aHo Ha pUCyHke 8.1.
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»

PucyHok 8.1 — OTcoeguHeHune Knemm

6. MooyepeaHO BLIBECTU 3aLiENbl U3 OTBEPCTUI C OOQHOM U OPYroi CTOPOHbLI KOPMYCa U CHATb BEPXHHIO
KPbILLKY.

"{I -k E"uﬂ g}:‘-- O+ ©

—

PucyHok 8.2 — 3ameHa 6aTapen

7. 3ameHuTb GaTapeto. PekomeHayemoe BpeMs 3aMeHbl 6aTapen He Gornee 1 MUHyThI. Ecnin 3ameHa

GaTapeu 3anmeT Gorblue BPpEMEHU, TO CredyeT BBECTU KOPPEKTHOE 3Ha4YeHME YacoB pearibHOro
BPEMEHMU.

8. CBopKy ¥ ycTaHOBKY CrielyeT OCyLLECTBNSATb B 06paTHOM NOpsiAKE.

@ NPEOYNPEXOEHUE

BanpellaeTcs ncnone3oBaTb GaTtapeto Apyroro Tuna. Bo Bpemsi yctaHoBku 6aTapeu cnegyet
cobnogaTtb NONSPHOCTb.
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Mocne cbopkn n BkMNoYeHMs npubopa cnegyer ybeanTbCs B KOPPEKTHOCTWM MoKasaHwui YacoB. B cnydae
HeobOXoaMMOCTM crnefyeT CKOPPEeKTUpPOBaTh MoOka3aHusl 4YacoB peanbHoro BpemMeHn B O OWEN
Configurator.

Bo BpeMA BbIKpyYMBaHUA BUHTOB KperieHnd KnemMmMHada Korodka nogHMMaeTcsd, NMno3ToMYy, 4yTOObI M3bexaTb
nepekoca pekoMeHOyeTCA BblKpyyMBaTb BUHTbI NOOYEepeHO No HECKOJTbKO O60pOTOB 3a OAuH pas.
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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 NMPUMEYAHUE
N3rotoBuTenb octaBnseT 3a cobot NpaBo BHECEHUS [OMOMHEHWNI B KOMMNMEKTHOCTb MOAYNS.

10 MapkupoBka

Ha kopnyc npubopa HaHeCeHbI:
* HaMMeHOoBaHWe K ycrioBHoe ob6o3HadeHne npubopa;
* cTeneHb 3awwmTbl kopnyca no NOCT 14254-2015;
* pOL, NUTAKOLLErO TOKA M HAaNPsXXeHne NUTaHus;
* noTpebrnsiemast MOLLIHOCTb;
* KNacc 3awuThl OT NopaxeHus anektpuyeckum Tokom no NOCT IEC 61131-2-2012;
* eQUHBIN 3HaK obpalleHns NpoayKunn Ha pbiHke EBpa3niickoro 3KOHOMUYECKOTO CO33a;
* CTpaHa-n3roToBUTENb;
* 3aBO/ICKO HOMep Npubopa, Aata N3roToBMneHns, ToBapHbli 3Hak OBEH,;
* MAC-agpec;
* rog nsrotoeneHunsa npnbopa.
Ha notpebutenbckyto Tapy HaHECEHBI:
* HaMMeHOBaHWe U ycrioBHoe 0603HadeHne Npnbopa;
* eQUHBIN 3HaK obpalleHns NpoayKumMn Ha pbiHke EBpa3niickoro 3KOHOMUYECKOrO CO33a;
* MOYTOBLIV agpec ouca KoMmnaHuu;
* CTpaHa-n3roToBUTENb;
* LITPUX KOQ;
* 3aBOACKOM HOMEP Npubopa;

* naTta ynakoBku npubopa.

11 YnakoBka

YnakoBka npubopa npoussoautca B cootBetctBuM ¢ [OCT 23088-80 B notpebutenbckyio Tapy,
BbIMNOTHEHHYO N3 KopoboyHoro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecoblinike noyton npomnssogntca no FNOCT 9181-74.
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12 TpaHCcnopTMpPOBaHME U XpaHEHWEe

12 TpaHcnopTupoBaHue U XpaHeHue

MpuGop OomkeH TPaHCMOPTUPOBAaTLCA B 3aKpbITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHLIX cpeacTBax
Tapa [ormkHa KpenuTbCs CornacHo npasunam, AeNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHCropTa.

TpchnopTMpOBaHme I'IpVI60pOB B ynakoBKe MNpeanpuaTtna-m3rotoBuTena OOJMKHO COOTBETCTBOBATb
cnegyrwmm ycrnoBudam:

* Temneparypa okpy»katoLiero Bo3gyxa ot muHyc 40 go nntoc 70 °C;
* oTHOCcUTENbHas BnaxHocTb oT 10 0o 95 % 6e3 KoHAeHcauun Bnaru;

» aTmochepHoe gaeneHune He meHee 80 kla (akBuBaneHTHo BbicoTe 3000 M Hag ypoBHEM MOpS)

Mpnbop cnepyet nepeBo3NTb B TPAHCMOPTHOW Tape MOLITYYHO UMM B KOHTeWHepax ¢ cobniogeHuem mep
3almMTbI OT Y4apoB 1 Bubpauui.

YcnoBusi xpaHeHWs1 B Tape Ha CKraae M3roToBuTens 1 noTpebutens 4ormkHbl COOTBETCTBOBATL YCNoBusM 1 no
[OCT 15150-69. B Bo3ayxe He AOMKHbI MPUCYTCTBOBATbL arpeccuBHbIE NPUMECHU.

MpuGop crneayeT XpaHUTb Ha CTeNnaxax.

13 MNapaHTUNHBbIE 06sA3aTeNnbLCTBA

M3rotoBuTeNnb rapaHTUpyeT cooTBeTCTBMe npubopa TpeGoBaHuamM TY npu cobniogeHun  ycroBuid
3KCMyaTauum, TPaHCNOPTUPOBaHMUS, XpaHEHUSI Y MOHTaxa.

[apaHTUIHBIN CPOK aKCNnyaTauun — 24 mecsila co OHS NPogaxu.

B cnyyae Bbixoga npubopa n3 CTPOS B TeYEHMEe rapaHTUMHOIO cpoka Mpu CobniogeHun ycrioBum
aKcnnyaTaumn, TPaHCMOPTUPOBAHUSA, XPaHEeHWs W MOHTaxa npeanpuaTue-usrotoBuTens 06sa3yeTcd
OCYyLLeCTBUTL ero 6ecnnaTHbI PEMOHT UMK 3aMeHy.

Mopsinok nepegayn npubopa B pEMOHT COAEPXKUTCS B NACNOpTe U B rapaHTUAHOM TaroHe.
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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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