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BBeneHue

HacTtoswee PykoBoacTBO NO aKcnnyatauun npegHasHavyeHo pAns  O3HakoMneHus 0BcnyxuBaroLlero
nepcoHana ¢ yCTPOWCTBOM, KOHCTPyKLMen, paboTon 1 TeXHUYECKUM oBCnyXrnBaHMem MOAYNen ANCKPETHOro
BBoga-BbiBoga MK210-301 n MK210-311 (B ganbHenweM no TEKCTY MMEHYEMBbIX «NPUBOP» UM «MOZYIby ).

MoakntoveHne, perynmpoBska n TeXO6CJ'Iy>KVIBaHVIe an60pa OOJDKHbI npon3BoanTbCA TOJIbKO
KBaJ'IVIGbI/ILI,I/IpOBaHHbIMVI cneumannctamMmm nocne npodYTeHna HacTodLllero pykoBoacTea no akcnnyataunn.

O6o3Ha4veHune npubopos npu 3akase: MK210-301 1 MK210-311.



Mpeaynpexaarowme coobLieHUs

B naHHOM pyKOBOACTBE NPUMEHSIOTCS CrieayoLmne npeaynpexaeHns:

ﬁ OMACHOCTb
KntoyeBoe cnoso OMNACHOCTb coobLiaeT o0 HenocpeACcTBEHHOM Yyrpo3e onacHOM cUTyauuu,
KOTopas NpMBESET K CMEPTU UIM CEPbE3HON TPaBMe, ECINY ee He NPeaoTBPaTUT.

BHUMAHME
KnioyeBoe cnoso BHUMAHMWE coobuiaeT 0 noTeHuManbLHO ONacHOM CUTyauuu, KOTopast MOXeT
NPUBECTM K HebOomnbLUMM TpaBMaM.

NPEQYNPEXOEHUE
KntoueBoe cnoso MNMPEOYIMNPEXOEHWE coobliaeT o noTeHuManbHO onacHoOM cuTyaumm, Kotopas
MOXET MPUBECTU K MOBPEXAEHMIO MMYLLIECTBA.

NMPUMEYAHUE
Kntouesoe cnoso NMPNMEYAHWE ob6paluaeT BHUMaHWe Ha nornesHble COBEThI U pEKOMeHaaLmMK,
a Tarke nHgopmaumio ana acpdeKkTMBHONM 1 GezaBapuiiHo paboTbl 000pyaoBaHMS.

H e b

OrpaHuyeHne oTBETCTBEHHOCTHU
Hu npu kakux obctosTensctBax OO0 «[MpounssoacTeBeHHoe O6beanHeHne OBEH» n ero koHTpareHTbl He
OyoyT HECTV IpUANYECKY0 OTBETCTBEHHOCTL M HEe ByayT npu3HaBaTbh 3a cobou kakue-nnbo obsizatenbcTea
B CBA3M C JNoObIM yulepbom, BO3HMKLWIMM B pesyfbTaTe YCTaHOBKM WM UCMONb30BaHWs npubopa
C HapyLLeHMeM OeACTBYHOLEN HOPMATUBHO-TEXHUYECKOM AOKYMEHTALIMMN.




Ucnonb3yemble abopeBuatypbl
MK — nepcoHanbHbIN KOMNbIOTEP.
MNJK — nporpammMmupyeMblin NOrMYECKUI KOHTPonep.
UM — WnpoTHO-MMNYNbCHasa Moaynsauns.
RTC — yacbl peanbHOro BpeMeH!.

UTC - BceMMpHOE KOOPAMHMPOBaHHOE BpeMms.



1 HasHa4yeHue

1 Ha3HauyeHue

Mogynu BBoga-BbiBoga MK210-301 1 MK210-311 npepgHasHadeHbl gnst cbopa OaHHbIX UM MOOKIHOYEHUS
WCMOSMHUTENBHbLIX YCTPOWCTB Ha oObekTax aBToMaTtusauuun. [pubop ynpaenserca ¢ nomowbio MK,
naHenbHOro KoHTponsepa, MK unu gpyroro ynpasnsatoLLero yCTponcTsa.

Mpnbop nmeer:
* 6 OMCKPETHbIX BXOAOB TUMNA «CYXOW KOHTAKT»;

* 8 ONCKPETHbIX BbIXOQOB (pene).
B mogyne MK210-311 guckpeTHble BbIXxOObl UMET (DYHKLIMIO KOHTPOS 0OpbiBa Harpysku.
Mogaynu npMMeHsAITCA B pa3nuyHbiX 06nacTsix NPOMbILLIIEHHOCTU U CENbCKOro X0351MCTBa.

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



2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XApPaKTepuCcTukn n ycrioBus 3Kcnnyataumm

2.1 TexHM4YeCKMe XapaKTepUCTUKMU

Tabnuua 2.1 — TexHU4YeCcKue XxapakTepuCcTUKn

XapakTepuctuka

3HaueHue

MutaHue

HanmeeHVle NMATaHNA

Ot 10 po 48 B (HomunHanbHoe 24 B)

MoTpebnsemas MOLWHOCTbL (Npy NuTaHun 24 B),
He 6Gonee

6 BT

3awmra ot nepenoritoCcoOBKN HANMpAXXeHna NTaHna

Ectb

UHTepdencobl cBaA3m

WuTepderic obmeHa

CpBoeHHbin Ethernet 10/100 Mbps

NHTepdeiic koHpurypmposaHus

USB 2.0 (MicroUSB), Ethernet 10/100 Mbps

Mo?\;)u?_ _ICP;
MopaepxmMBaemble NPOTOKOSbI SNQMP’;
NTP
Bepcusa npotokona IPv4
[OuckpeTHble BxoAabl
KonunyectBo BXxoOoB 6

Twun curHana

* «CyxoW KOHTaKT»
* TpaH3UCTOPHBbIN KoY N-p-n TUNa

Pexum paboThbl

OnpeperneHne NorMYeckoro YpoBHS

MwuHuManeHas gnnTenbHOCTb EAUHUYHOIO nMmnyrbca

1 mc (oo 400 ')

ConpoTuBneHne KOHTaKToB (Krtoya)

M COeAMHUTENBHbIX NPOBOAOB, NOAKITHOYaeMbIX 100 Om
K ANCKPETHOMY BXxoAy, He bonee
,Elonycwlmoe MUHMUMalribHOEe CONPOTUBIIEHNE YTEYKN, 10 Om
He MeHee

OucKpeTHbIe BbiXoAbl
Konn4yecTBo BbIXOA0B 8

Twun BbIxoga

OnekTpoMarHuTHoe pene

Tun KoHTakTa

HopmanbHO pa3oMKHYTbIN KOHTaKT

PexxnMbl paboTbl

* NepekrtoYeHne NorM4eckoro CUrHana;
* reHepaumns LUM curHana

MakcumansHoe Hanps»keHe Ha KOHTaKTbl pene

* 264 B (CK3) nepemeHHOro HanpsikeHus;
+ 30 B nocTosiHHOro HanpsixeHus

Tok KOMMyTaLmK

* 5 A (npun nepemMeHHOM HanpsXXeHun He Gonee
250 B (CK3), 50 ', pe3ncTnBHas Harpyska);

* 3 A (Mpu nocTosAHHOM HanpsxeHun He 6onee 30 B,
pe3ucTnBHasi Harpyska)

OneKTpu4eckui pecypc pene, He MeHee

MuHUManbHLIN TOK KOMMYTaLMn 10 mA
Kareropus npumeHeHus no FOCT IEC 60947-5- AC-15. C300*
1:2014 ’
MexaHuyeckuii pecypc pene 5000 000 cpabaTbiBaHUi
* 35 000 nepekntodennin npu 3 A, 30 B noctoaHHOro
HanpsHKeHUs;

+ 50 000 nepekntoveHur npu 5 A, 250 B (CK3)
nepemMeHHOro HanpPsXXeHUs;
* 50 000 cpabaTbiBaHW Npy KAaTEropun
npumeHeHusa AC-15, C300*

Bpewms BkntoveHns

15 mc

BpeMFI BbIKITKO4YEHUA

15 mc

KoHTponb 06pbiBa Harpysku

Tonbko ans MK210-311




2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

XapakTepucTtuka 3Ha4vyeHue
MapameTpbl LUAM BbIxOAOB
MakcumanbHas YacTota 1 'y (npu ko3t purumeHTe 3anonHeHus 0,05)
MwuHumaneHasa anuTensHOCTb nmnynsca LM 50 mc
Flash-namaTtb (apxuB)
MakcumanbHbIn pasmep arina apxuea 2 kb
MakcumanbsHoe KonmMyecTBO hannoB apxmea 1000
MwuHManbeHbIV Nepuoa 3annucu apxmea 10c

Yachbl peanbHOro BpeMeHu

MorpewHocTb Xxoaa, He bornee:

npv Temneparype +25 °C 3 CeKyHApl B CyTKU

npu Temneparype —40 °C 10 cekyHA B CyTKM
Tun nuTaHua Barapes CR2032
CpeaHuii cpok paboTbl ogHoM GaTapeu 6 net

O6Lwwue xapaKTepucTUKn

MabapuTHble pasmepsbl (42 x 124 x 83) £1 mm
CreneHb 3aLwmThl KOpnyca IP20
CpeaHsist HapaboTka Ha oTkas™™ 60 000 4
CpenHui cpok cnyobl 10 ner
Macca, He Gonee 0,4 kr

+ | |MTPUMEYAHUE
(1| YnpaBneHune anekTpomarHntaMmm nepemeHHbiM HanpsbkeHnem o 300 B (CK3) u nonHon
MoLLHocTblo o 180 BA.

** He cumTasi anekTpomMexaHN4ecknx nepeknovaTenemn n anemMeHTa nuTaHus YacoB pearnbHOro
BPEMEHM.

2.2 N3onsauunsa y3nos npmnbopa

Cxema ranbBaHWYECKM W3OMMPOBAHHBIX Y3MOB M MPOYHOCTb ranbBaHWYECKOW W30MSLMU MNPUBELOEHbI Ha
puUcyHke 2.1.

DI1...DI6 uSB Ethernet

A 1000 B
1500 B

o ws - []

y
[ 13000 B

y y

DD [—13000 BDU DCI [ 13000 B
0 o o

1500 B (293 15008 1500 BI2O6

PucyHok 2.1 — Usonsaumsa yanos npubopa

NPEOYNPEXOEHUE
3HaueHve NPOYHOCTU N30MALMM YKa3aHo AN UCMbITaHWIA NPU HOPMarbHbIX KNMMaTUYECKUX YCIIOBUAX
(Bpems Bo3gencTBeus - 1 MUHyTA).

O




2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

OnckpeTHble Bbixodbl (perne) ranbBaHWYeCcKU U30NUpOBaHbl ApYr OT Apyra (kpome BbixogoB 1 1 2, KoTopble
CBsi3aHbl C 0AHOM kKnemmon). NpoyHocTb usonsumm — 1500 B.

2.3 YcnoBus aKcnnyaTtaumm

Mpnbop oTBeyaeT TpeboBaHUAM MO YCTONYMBOCTU K BO3AENCTBUIO MOMEX B COOTBETCTBUUN C

FOCT IEC 61131-2. o ypoBHIO U3ny4YyeHns pagmonomMex (nomexoammccum) npubop cooTBETCTBYET HOpMaM,
yCTaHOBMNEHHbIM AOnsa  obopygoBaHus knacca A no [OCT 30804.6.3. Tlpubop npegHasHayeH pAnis
3Kcnnyataumm B CrieayoLLmx yCrioBUsix:

* TEMMepaTypa okpyxatLLero Bozayxa ot MmuHyc 40 go nntoc 55 °C;

* OTHOCUTENbHAas BNaxHOCTb Bo3ayxa oT 10 % Ao 95 % (npm +35 °C 6e3 koHaeHcaumm Bnaru);
» atmocdepHoe gaeneHune ot 84 oo 106,7 kla;

* 3aKpbITble B3pbiBOOE30MacHbIe NOMeLLEeHUsA 6e3 arpecCrBHBLIX MApOB Y rasos;

* ponyctumas creneHb 3arpssHerms 2 no FOCT IEC 61131-2.

Mo yCTOM4YMBOCTM K MEXaHNYECKUM BO3OENCTBUAM BO BpEMS 3KCMyartauum npubop cooTBETCTBYET
MOCT IEC 61131-2.

Mo yCTONYMBOCTU K KNTUMATUYECKUM BO3OENCTBMAM BO BPEMSA SKCMMyaTaLmm npubop COOTBETCTBYET
[OCT IEC 61131-2.

10



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

Ha knemMMHuKe NpucyTCTBYET OnacHOe Ans XWU3HW HanpsbkeHue. JTiobble noakntoyeHns K npubopy v paboTbl
Mo ero TeEXHNYEeCKOMY OBCIyXK1BaHWIO CrieayeT NPOU3BOAUTDL TOMBKO MNP OTKIIOYEHHOM NUTaHUK Npubopa.

Mo cnocoby 3aLuThl OT NOPaKEHNS SMEKTPUYECKMM TOKOM Npubop cooTBeTCTBYET knaccy |l no
MOCT IEC 61131-2.

Bo Bpems akcnnyataumm M TEXHUYECKOro obcnyxuBaHua crnegyet cobntogate TpebosaHms FOCT 12.3.019,
«MpaBun akcnnyaTaumm 3MeKTpoycTaHOBOK NoTpebutenein» u «lMpaBun oxpaHbl Tpyga Npu 3Kchnyataumu
3MEeKTPOYCTaHOBOK NOTpebUTENEn».

YctaHoBKy npubopa crnegyeT NpouM3BOAMTL B CNEUManuU3VpoBaHHbIX LWKadax, JOCTyn BHYTPb KOTOPbIX
paspeLleH ToNbKO KBanMpuUMpoBaHHbLIM crieLanucTam.

BHUMAHUE
A 3anpeLLeHo 1cnonb3oBaThb NPMBOP B arpecCUBHbIX Cpefax ¢ cogepxaHnemM B aTMocdepe KUCHOT,
LLlernoYen, Macen u T. .

11



4 MoHTax

4 MoHTax

MpuGop ycTaHaBnvBaeTcs B WKady  9nekTpoobopynoBaHus.
KoHcTpykuma wkada gomkHa obecrneuvBaTtb 3almMTy npubopa oOT
nonagaHusa Braru, rpsisan U NOCTOPOHHMX NPEAMETOB.

[lns ycTaHoBKM NpuGopa crieayeT:

1. Y6eautbca B Hanu4nmM cBoboaHOro NpocTpaHcTea: HeobXxoammo
50 MM Hag NpMGOPOM 1 MoA HUM AN NOoAKMHYeHUs npubopa u
MpOKMNaakM NPOBOAOB.

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

e
V

7
00 07

PucyHok 4.1 — BepHbI MOHTaX

AN

PucyHok 4.2 — HeBepHbI MOHTaX

BHMMAHUE
[nutenbHas akcnnyarauus npubopa ¢ HEBEPHbLIM MOHTaXOM MOXET NPUBECTU K €ro NOBPEXAEHNIO

(cm. pucyHok 4.2).




4 MoHTax

38 2 018.93,5

0

(AT | E—

i
1

116

PucyHok 4.3 — FaGapuUTHBbIi YepTex PucyHok 4.4 — YcTaHOBOYHbIE pa3mMepbl
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5 MopgkntoyeHne

5 MNMoaknroyeHune

5.1 PekomeHAaaunu no NnogKNoO4YeHUIo

BHeLLHMe CBA3U MOHTUPYIOT NPOBOAOM ceyeHneMm He 6onee 0,75 mm2.

,D,J'Iﬂ MHOTOXUIbHbIX NPOBOAOB CrieAyeT UCNoNb30BaTb HAKOHEYHUKN.

lMocne MoHTaxa NpoBoAa crieayeT YroXuTb B KabenbHOM kaHane kopnyca npnbopa v 3akpbiTb KPbILLKOW.
Ecnn HeO6XO,D,VIMO CHATb KNeMMHUKN MOoAyINA, TO crieayeT OTKPYTUTb ABa BUHTA MO yrnam KneMmvHUKOB.

I'IpOBo,u,a NnMTaHna cnegyet MOHTUPOBAThL C NOMOLLIbHO OTBETHOIO KIeMMHUKa N3 KOMMJ1EKTa NOCTaBKU.

BHUMAHUE
MoakntoyeHne n TexHnyeckoe obenyxnBaHne NPoOU3BOAUTCS TOMBKO NPU OTKIMIOYEHHOM NUTaHNUN

npubopa 1 NoAKMYEHHbIX K HEMY YCTPOWCTB.

BHUMAHUE .
A 3anpeluaeTcs NoAknoYaTh NPOBOAA PasHOro CeYEHNs K OOHOM KneMme.

5.2 HaszHayeHMe KOHTaKTOB KNeMMHUKa

OJ usB Device@(}
1 U CepsucHas
KHOMKa

____CoMm
- D
) >
- DI3
D4 -
- DI5
~_ DI -
- COM
~_NC
—~ DO12A
~_ DO1B
— DO2B
_ DO3A -
- DO3B
_ DO4A
- D048
~_ DO5A -
- DO5B
__ DOBA
= DO6B
~_ DO7A
- DO7B
~_ DosA |
- DO8B

O]

|

PucyHok 5.1 — HazHayeHMe KOHTaKTOB KNneMMHUKa

Ta6nuua 5.1 — HasHayeHMe KOHTaKToB

HanmeHoBaHue HasHaueHue
DI1 -DI6 Bxogbl DI1 —DI6
COM O06Lasa To4yka NUTaHNSA BXOO40B
DO1A, DO1B - DO8A, DO8B Bbixogsl DO1 - DO8
NC (Not connected) HeT nogknioveHus

Y BbIxogoB 1 1 2 00N KOHTaKT A.

(D ‘I'IPEJ]VI'IPE)KD,EHI/IE
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5 MopgkntoyeHne

BHUMAHME
A He ponyckaetcst nogkntodeHme npoeogos K koHTakTam NC (Not connected).

5.3 HasHayeHue pa3bemoB

Pasbembl MHTepdENCOB 1 NUTaHUA NpMbopa NpMBEAEHbI Ha pUCYHKe 5.2.

Pasvem ons
NOJK0YEHNS
nUTaHNS

.

/ 24B
——‘ - + O
0
@ <o
<>‘(> 2
'S Pasbembl ons
O NOAKI04EHNS
o ~~—__ kabens Ethernet
% Ethernet 2

Ethernet 1
L D

PucyHok 5.2 — PasbeMbl npubopa

5.4 MutaHue

A BHUMAHUE

PeKOMeHLI,yeTCﬂ NPUMEHATb NCTOYHUK NMNTAHUA C TOKOM Harpyskn He bonee 8 A.

BHUMAHUE
InuHa kabensa nuTaHmsa He JormkHa npeBbiwaTb 30 M.

PucyHok 5.3 — HasHa4yeHMe KOHTaKTOB NUTaHUA

15



5 MopgkntoyeHne

BHUMAHUE
WNcnonb3oBaHne NCTOYHMKOB NUTaHWs 6e3 NoTeHumanbHoW pa3ssaskn nnm ¢ 6a3osolt (OCHOBHOW)

nsongauunen Luenemn HU3Koro HanpsaXeHua ot NUHWIN nepemMeHHOro Toka MOXeT NpmnBeCcTn K NOABNEHNIO
onacHbIX HaI'IpFDKeHVIVI B Lienax.

5.5 NMoakntoyeHne K AUCKPETHbIM BXxoaam

K Bxogam DI1-DI6 moxHO nogkntoyath criegyowme AaTymku:
* KCYXOWN KOHTaKT»;

* TPAH3UCTOPHbIN KItoY N-p-n TUna.

Lienn COM o6beanHeHbl BHyTpU npubopa.

COM

Jlatumk 1 / DI
Jlatunk 2 /, DI2

JlaTunk 6 / DI6
COM

PucyHok 5.4 — Cxema nogknroyeHus kK Bxogam DI1-DI6

[latunk +
n-p-lg DI
i DI2
DI3
D4
BN - :
2482 COM
+

PucyHok 5.5 — NoagkntoyeHne TpaH3UCTOPOB h-p-n

5.6 NMopgkniovyeHme K BbIXogam

Ha puicyHke 5.6 1 Ha pucyHke 5.7 npedcTaBneHbl CXeMbl NMOAKIIOYEHUS] HAarpy3Ky K BbIXo4am Tumna «perney.

16



5 MopgkntoyeHne

R1 C1 AC/DC
T Hb ?
| Rui |
DOx1B
—DOx1,x2A -
H2
DOx2B 1 T
| R2 C2 |
L HP
PucyHok 5.6 — Cxema nogkntoveHus K pene ¢ o6MuMmn KOHTakTaMm
AC/DC

- f
| DOXA -

DOxB —__] t
| R C|
-} 4 ’—‘
PucyHok 5.7 — Cxema NoAKMioYeHNs1 BHELLHWX CBSi3eil K AUCKPETHbIM BbIXOAaM TUNa «pene»

BHUMAHUE .
B cnyyae nogkntoueHny MHOYKTUBHOW Harpysky cnegyet ycraHoBuTb RC-uenb napannensHo
Harpy3ke. B MomeHT kommyTauumm B Lenu RC-uenb nogasnsiet obpasoBaHue Oyr U NOMeX.

5.7 NMopknioveHne no uHtepdency Ethernet
[nsa nogkntoveHus npubopa k cetn Ethernet MoxHO Mcnonb3oBaTh CrneayroLmne CXembl:
* «3Be3gay» (pucyHok 5.8);

* «lenoukar/«Daisy-chain» (pucyHok 5.9).

Ethernet Lrto3 ang BbIxoaa
B MHTEpHET

Switch
10/100 Méut/c

~——

e
[ q

MK

MacTtep cetu

PucyHok 5.8 — NMoakntoyeHue no cxeme «3Be3ga»

CD NPEAYNPEXOEHUE

1. MakcumanbHasa gnuHa nuHuni ceasm — 100 m.
2. MopgkntounTbesa MOXHO K nobomy Ethernet-nopty npmbopa.
3. HesapencTtBoBaHHbIN Ethernet-nopT cnegyeT 3akpbiTb 3arnyLIKON.



5 MopgkntoyeHne

Insa nogkntoyeHns no cxeme «Llenoyka» cnegyet ucnonb3oeaTb o6a Ethernet-nopta npuGopa. Ecnu npubop
BblLLEN U3 CTPOS UNW OTKMIOYMIIOCh NUTaHWe, To AaHHble GyayT nepenaBaTbcsi ¢ nopta 1 Ha nopT 2 6es
pa3pbiBa CBA3W.

MNK LWnto3 gnsa Bbixoga
el B WHTepHeT

MacTep cetu

PucyHok 5.9 — NoakntoyeHne no cxeme «Lleno4vka»

@ NPEAYNPEXOEHNE

1. MakcmmarnbHas AnvHa fMHUK CBSA3W MeXay ABYMSI COCEAHUMM aKTUBHLIMW YCTPONCTBaAMU NpK
noakmnoyeHnn no cxeme «Llenoyka» pomkHa 6biTe He 6onee 100 m.

2. [lonyckaeTcst CMeXHasi CxeMa NoAKodeHns.
3. HesapgeincTBoBaHHbIN Ethernet-nopT cnegyeT 3akpbiTh 3arnyLwKOn.
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6 YCTpONCTBO M NpMHLUMN paboThl

6 YcTpoucTBO M NpUHUMN paboThbl

6.1 MpwuHuMn pa6oTbl

PaGoToii Mmogynsa ynpaensieT Mactep cetn. Mogynb nepefaet B CeTb [aHHble O COCTOSIHUM BXOAOB Mpu
3anpoce v nony4yaeT kKoMaHAbl Ha ynpaeneHune Beixogamu ot MacTtepa cetu.
B kavectBe MacTtepa ceT MOXHO UCMONb30BaTh:

 [K;

* MJ1K;

* NaHenb oneparopa;

* yAaneHHbIN 0brayvHbIn cepBuC.

6.2 Unuankauma v ynpaBneHuve

Ha nuueBon naHenn MK210-301 n MK210-311 pacnonoxeHbl 3MeMeHTbl WHOUKAUUW — CBETOAUOABbI.
PaclwundpoBka 3Ha4deHWIn NpuBedeHa B Tabnuue 6.1.

UBEH

MK210-311
O
Eth1
Eth2
A
r
2
3
Dl |,
5
L e
r1
2
3
ol 4
D 5
6
7
-8

P

PucyHok 6.1 — JlnueBas naHenb

B HWXHEN YacTu nMueBon NaHenn pacnonoxeHo none «IP».

CD NPEAYNPEXOEHUE

Mone «IP» npegHasHavyeHo anga HaHeceHus IP-agpeca Mmoaynsa TOHKMM Mapkepom Unm Ha GymaskHom
Tabnuua 6.1 — HasHauyeHne cBeTogMoaoB

HaKIemnke.

CeeToaunopn CocTosiHMe cBeTOAMOAA HasHa4yeHue
He cBetutCH [MuTaHne BbIKNOYEHO
MutaHne O (3eneHbli) HanpsikeHne nuTaHusa npubopa
CeeTutcs NOMaHo
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.1

CeeToanop CocTosiHne ceBetToguoaa Ha3HauyeHue
He cBetutcs Kabenb He noakro4yeH
Eth 1 (senenbii) M Mepenaya AaHHbLIX Mo NopTy 1
uraet
Ethernet
He cBetutcA Kabenb He nogkno4veH
Eth 2 (senenbiit) Muraer Mepenaya AaHHbIX MO MOPTY 2
Ethernet
He ceTtutcs C6owu oTtcyTcTBYIOT

C6oW 0OCHOBHOrO NpunoxexHus un/

CBeTunTCA NOCTOSIHHO Unu KOHQJVII'ypaLI,VIVI

Heobxogumo 3ameHnTb baTapeto
NUTaHMs YacoB (HanpsiXeHue
GaTtapeu Huxe 2 B)

Bkntovaetcsa oauH pas B ABe

ABapusi A\ (KpacHbI)* cekyHAbl (Bkntodaetcst Ha 100 mc)

BkrtoyaeTca ABa pasa B cekyHay

(BkniouaeTcs Ha 100 MC vepes Monynb HaxoauTcsa B 6e30MnacHoOM

nayay 400 mc) COCTOSIHUU
Bkrnitoyaetca Ha 900 mc yepes AnnapaTtHbIn cbon nepudepum
naysy 100 mc (Flash, RTC, Ethernet Switch)
MHaukaTopbl COCTOSIHMS BXOAOB CeeTutca 3eneHbIM Bxopg 3aMKHyT
(3eneHnbie) He ceeTuTCs Bxop pa3oMkHyT
CeeTutcd 3eneHbIiM Bbixog 3aMKHYT
MHaukaTopbl COCTOSIHUS BLIXOAOB | He cBeTuTCS Bbixog pasoMKHYT
(kpacHbilit/seneHbiit) CeeTuTCA KpacHbIM (4N4 BbixogoB | ABapus (06pbIB HArpy3ku,
mogyns MK210-311) cnekaHue KOHTakToB, 1 Ap.)*™

m NMPUMEYAHUE

* MpropuTeTbl MHAMKaLMK cBeToAMoaa «ABapusi» OT BOrbLIEro K MeHbLUeMy: annaparHbiii c6oi,
nporpamMmHble oLnGKK, Ge3onacHbIi pexnM, ypoBeHb 3apsiaa 6atapeu.

** Cm. pasgen 6.10.

Moa KpbIWKOM MOAYNsi pacrnonoXeHbl KNEMMHWUKMA U CEPBUCHAs KHOMKa (PUCYHOK 5.1).

CepBVICHaﬂ KHOMKa BbINOJIHAET crieayrouime (*)YHKLI,I/IMZ

* BOCCT@HOBMEHME 3aBOACKMX HAacTpoek (pasgen 7.8);
* ycTaHoBKy IP-agpeca (pasgen 7.3);
* 0OHOBNEHME BCTPOEHHOMO NPOrpaMmHoro obecneyeHust (pasgen 7.7).

6.3 Yacbl peanbHOro BpeMeHu

B npubope ecTb BCTpoeHHble Yackl peanbHoro BpeMeHn (RTC). Yackl peanbHoro BpemeHu pabotaiT oT
cobcTBEeHHOro B6aTapeiHoro NCTOYHMKA NMUTaHKS.

Otcuet BpemeHu nponssoantca no UTC B cekyHaax, HadmHas ¢ 00:00 01 saHBapsa 2000 roga. 3HaveHne RTC
ncnonb3yercs Ans 3anMcu B apxmB.

MogpobHee 0 HacTpoiKe YacoB pearibHOro BpeMeHU cM. pasagen 7.9.

6.4 3anncb apxuBa

B mogynb BcTpoeHa doneww-namath (flash), pasmeveHHas nog gannosyto cuctemy ¢ wmdpoBaHmemM annos.
Anroputm  wudpoBaHuas — Data Encryption Standard (DES) B pexume cuenneHuss Onokos
wudpotekcta (CBC). B kayectBe knwova wucnonbsyetcs cTpoka superkey. BekTtop uwHMumanusaumm
reHepypyeTcsi C MOMOLLbIO Xew-PyHKuun (CMm. npunoxeHue A ). AprymeHToMm (OyHKUMU SBASIETCS Naporb,
3agaHHbI B [10 Owen Configurator. B koHuUe darina coxpaHsieTcs KOHTPOIbHasi cymMma, paccymTaHHas no
anroputmy CRC32 (KoHTponbHas cymMma Takke LWwudpupyeTcs).
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6 YCTpONCTBO M NpMHLUMN paboThl

Apx1B MoAynsa coxpaHsieTcs B Buae Habopa dpannos. Nepuoa apxmeaumy, orpaHnyYeHe Ha pa3mep O4HOro
danna M nx konuyectBo 3agaetcda nonb3oBatenem B 10 Owen Configurator. Ecnv apxuB nNomHOCTbIO
3anosnHeH, TO JaHHbIe Nepe3anncbIBalOTCA, HAa4YMHasA C CaMbiX CTapbIX AaHHbLIX CAMOro CTaporo ganna.

dann apxvmBa coctouT M3 Habopa 3anucein. 3anvcy pasgeneHbl cumBonamm nepeHoca ctpoku (0xOAQD).
Kaxxpasi 3anucb COOTBETCTBYET OAHOMY MapamMeTpy M COCTOMT U3 MONel, pasaeneHHbIX CUMBOMOM «;» (6e3
kaBbluek). PopmaT 3anucy NpUBEAEH B TabNMLE HIKE.

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 Ctpoka 1 6anT CumBon «;» (6e3 KaBblYeK)

YHUKanbHbIN
noeHTndmkaTop Ctpoka 8 bant
napameTtpa (UID)

B Buge ctpoku ns HEX-cumBonoe ¢ BegyLUmmu
HynsAMK

Pasnenutens Ctpoka 1 Gant Cumeon «;» (6e3 kaBblvek)

3aBUCUT OT B Buae ctpoku ns HEX-cumBonos ¢ BegyLmmMmu

3HaueHne napameTpa Ctpoka napameTpa HYTISIMI

Pasgenutens Ctpoka 1 6ant Cumeon «;» (6e3 kaBblvek)
1 — 3HaYeHne napameTpa KoppekTHO, 0 — 3HayeHue
Cratyc napameTtpa | Binary data 1 6anT napameTpa HEKOPPEKTHO U ero ganbHewnwas
obpaboTka He pekoMeHaoBaHa
lMepeHoc cTpokm Binary data 2 bawta \n\r (0xOAOD)
Mpumep

PacwundpoBaHHas 3anuchb:

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. [1na nonyyeHnsa gatel 1 BpeMeHu B hopmare UnixTime
crnegyeTt U3MeHUTb NOPSAOK 6anT Ha NPOTUBOMONOXHBIN U [O6aBUTbL KOHCTAHTY-CMeLLeHME (YMCnOo
cekyHa mexay 00:00:00 01.01.1970 n 00:00:00 01.01.2000): 0x24D18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootBetctByeT 29 untonsa 2019 r., 10:09:31);

0x3B — pasgenuTens;

0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHUKanbHbIV MaeHTUdMKaTop napameTtpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHune napameTpa (00000001);

0x31 — ctatyc napameTpa (1 — 3Ha4YeHne napameTpa KOPPEKTHO);

0x0A 0x0D — cumBOnbl NepeHoca CTPOKMU.

Mpubop dumKcMpyeT BpeMsi B apxMBHBIX dhanax no BCTPOEHHbIM YacaM pearnbHOro BpeMeEHU. Takke MOXHO
3apaTb 4YacoBOW Mosic, KoTopbli ByaeT cuutbiBaTbcd OwenCloud vnu BHewHum [10O. 3anuck BO hnelw-
namate (flash) npoucxoguT ¢ onpepeneHHoV 4acToTOW, paccyYMTaHHOW Takum obpasom, 4YTobbl pecypca
dnew-namartu (flash) npnbopa xeatmno Ha cpok He meHee 10 neT paboTsbl.

[ns yteHna apxmBa MOXXHO UCMNONb30BaATb:

* obnayHbIn cepuc OwenCloud (aBToMaTu4eckoe YTeHME B Criyvae NoTepu 1 garnbHenLwero
BOCCTaHOBJIEHUSI CBSA3M);

* 10 Owen Configurator (Hanpumep, ons py4HOro aHanuaa);

* [10 nonb3oBatens (¢ nomoupto 20 dyHkuun Modbus).
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

Cnmcok apxvBupyembix napameTpoB poctyneH B Owen Configurator Ha Bknagke WHdopmauus o6
ycTpouncTtBe. [lopsagok 3anucu napameTpoB B apXuB COOTBETCTBYET NOPSAKY NapamMeTpoB Ha BKMaOKe.

ApxuB cuuTbiBaeTca ¢ nomoupto 20 dyHkuum Modbus (0x14). JaHHas dyHKUMA BO3BpaLLaeT CoaepxaHue
perncTpos darina namsaT U NO3BOMSET C NOMOLLIbIO OAHOIO 3anpoca NPoYUTaTh OAHY UM HECKONBKO 3anvcen
13 0QHOrO UIKN HECKOMbKNX hannos.

B 3anpoce uTeHus harina ons Kkaxaow 3anncu ykasblBaeTcs:
* TMN cCbiNkN — 1 6anT (QomkeH ObiTb paBeH 6);
* Homep dharina — 2 6anTa;
* HavanbHbIV agpec perncTpa BHyTpu anna — 2 6anTa;

* KONIMYECTBO PErMcTpoB ANs YTeHus — 2 GainTa.

NMPUMEYAHUE . .
III Howmep dhanna B 3anpoce no Modbus paccunTteiBaetca kak 4096 + nopsiakoBbIN HOMeEpP dhanna.

MopsakoBas HyMmepauua annos Begetcs ¢ Hyns. MNMapameTtp «ocnegHUn MHOEKC apxmBa» COAEPXUT
NopsiAKoBbIN HOMep dhanna apxvea, B KOTOPbLIV NocnegHnin pa3 3annckiBanuch AaHHbIe.
KonunuyecTBo cuuTbiBaeMbIX permcTpoB B 3amnpoce AOMKHO ObiTb NogobpaHo Takum obpasom, YToObl AnvHa
OTBETA He npeBbIlana gonyctuMmyto anuHy naketa Modbus (256 6aiT).

Pasmep channa apxvmBa 3apaHee HeU3BECTEH, MO3TOMY CredyeT CUATbIBaTb MOPLUN AaHHbIX C MOMOLLLHO
oTAenbHbIX 3anpocoB. Ecrnv B oTBeT Ha 3anpoc Oyger nomy4yeHo cooblleHne € KOAOM  OLmMOKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTtb BbIBOA, YTO agpeca pernctpoB B 3anpoce
HaxoasiTcs 3a npegenamu danna. YTtobbl cumtatb MocnegHuve AaHHble daina, TpebyeTcss YMEeHbLUUTb
KONM4eCTBO PErMCTPOB B 3anpoce.

NMPUMEYAHUE
m Ecnu oTknouuTb NUTaHMe BO BpeMA 3anncu aHHbIX B apXuB, 3anncCb MOXET HE COXPaHUTbLCA.
6.5 PeXxuMbl oOMeHa AaHHbIMU

Mogaynb nogaep>XuBaeT crneayLme pexnmsl 06MeHa AaHHbIMM:
» 06meH ¢ MacTtepom ceTn no npotokony Modbus TCP (nopt 502) — go 4 o4HOBPEMEHHbLIX COEAMHEHWI
C pa3HbiMn MacTtepamu ceTu;
* coeguHeHune n odmeH gaHHeiMu ¢ MK ¢ nomousto MO Owen Configurator;
» 06MeH ¢ yaaneHHbIM obnayvHbiM cepercom OwenCloud (Heo6xoamm gocTyn B IHTEPHET);
» 06bmeH no npotokony MQTT;
» 06meH no npotokony SNMP.

6.5.1 Pabota no npotokony Modbus TCP

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

Onepauus DyHKUMA
UrteHue 3 (0x03) nnwn 4 (0x04)
3anuce 6 (0x06) nnn 16 (0x10)

Cnuncok pernctpo Modbus MOXHO NONy4YMTb CreayoLWLmMMn cnocobamu:
* cumTathb ¢ npubopa ¢ nomoulso MO OWEN Configurator Bo Bknaake NMapameTpbl yCTPOUCTBA;

* NOCMOTpETb B Tabnuue 6.4 un Tabnuue 6.5.
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6 YCTpONCTBO M NpMHLUMN paboThl

Tabnuua 6.4 — O6Lwme perncTpbl onepatuBHOro oo6meHa no nporokony Modbus

HasBaHue Peructp Pasmep/Tun/onucaHue
HassaHue (ums) npmubopa ans 0xF000 CumBonbHas ctpoka 32 go 6an,
oTobpaxkeHus Nonb3oBaTernto koanposka Win1251
(DEV)
Bepcus BctpoeHHoro MO npubopa 0xF010 CumBonbHas cTpoka 32 oo 6anT,
ANns oTObpaxeHnsi NoNb30BaTEN!HO kogmposka Win1251
(VER)
Bpewms 0xF080 4 6anTa, B cekyHaax ¢ 2000 r
YacoBol nosc 0xF082 2 GawnTa, signed short, cmeLLeHune B

MUWHyTax oT puHBKNYA

3aBoackon Homep npubopa 0xF084 CumBonbHas cTpoka 32 bawiTa,

kKoguposka Win1251,
ucnons3yercsa 17 cMMBonoBs

Tabnuua 6.5 — Peructpbl o6meHa no npotokony ModBus

MapameTtp 3HaueHue (en. us3m.) Aapec peructpa Tun poctyna ®opmar
DEC HEX AaHHbIX

CoctosiHve
OVNCKPETHbIX BXOAOB
DI1-DI6, 6uToBas 0...63 51 0x33 Tonbko uTeHve UINT 8
macka
BkritoyeHune cunetpa
aHTUape6Gesra ons ? — BbIKTIOYEHO 96 0x60 Hrewme UINT 16
exoma DI1 — BKITHOYEHO 3anuce
BkrnitoyeHune cunbtpa
aHTUgpebGesra ons ? — BbIKTIOHEHO 97 0x61 Hrenme UINT 16
Bxoaa DI2 — BKI1lO4EeHO 3anucb
BkrnitoueHune cunbtpa
aHTMOpebesra ans ? — BbIKTIOHEHO 98 0x62 Hrerine v UINT 16
Bxona DI3 — BKITHOYEHO 3anncb
BkrnitoueHune cunbtpa
aHTUapebesra ons (1) B EEJ'_IKH‘?LJF?HO 99 0x63 Lhe:l:lebm UINT 16
sxopa D14 — BKITIO4EHO sannc
BkrnitoueHune cunbtpa
awTugpeGesragna  |J  BoIKMIodeHo 100 0x64 Hrenne v UINT 16
Bxona DI5 — BKIMOYEHO 3anncb
BknitoueHune cunbtpa
aHTUape6esra ons (1) — BbIKIOYEHO 101 0x65 Hrexine v UINT 16
Bxona DI6 — BKIMOYEHO 3anucb
3HadeHune cyeTumka
MMynbCoB Bxoaa DI 0...4294967295 160 0xA0 TonbKo YTeHue UINT 32
3HaueHue cyeTynka
MMNYNbCOB BxoAa DI2 0...4294967295 162 0xA2 Tonbko uTeHve UINT 32
3HadeHune cyeTumka
MRynbCoB BXoaa DI3 0...4294967295 164 0xA4 TonbKo YTeHne UINT 32
3HaueHue cyeTynka
MMNYNbCoB Bxoda DI4 0...4294967295 166 O0xA6 Tonbko uTeHve UINT 32
3HaveHne cyeTumnka
MNynbCOoB BX0Aa DIS 0...4294967295 168 OxA8 Tonbko uTeHne UINT 32
3HaueHune cyeTynka
MMNYNbCOB BxoAa DI6 0...4294967295 170 OxAA Tonbko uTeHve UINT 32
C6poc 3HaveHns _
cYyeTynKa MMMyrbLCcoB (1) _ ﬁZpC%CpVIOTLbU eH 224 OxEO H;:::fbm UINT 16
Bxoga DI1
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) g:;;ec peru::;(a Tun pocTtyna ZJ:HPHNS;
C6poc 3HayeHus
0 — cbpocutb UTteHune n
giggzmlg?zmmnynbcoa 1 — He cOpoLLEH 225 OxE1 3aMCH UINT 16
C6poc 3HaveHus
0 — cbpocutb YUTteHune n
g;g;;mgzla?)mmnynbcos 1 — He CBpOLLIEH 226 OxE2 3aMCh UINT 16
C6poc 3HaveHus
0 — cbpocutb YreHne n
giggl;wéeladrmmnynbcos 1 — He CGpOLLEH 227 OxE3 3aMch UINT 16
C6poc 3HaveHus
0 — cbpocutb UTteHne n
gt;g;l;vlé?smmnynbcos 1 — He cBpOLLIEH 228 OxE4 3anvch UINT 16
C6poc 3Ha4eHus
0 — cbpocutb UTteHune n
g;g;:mg?smmnynbcoa 1 — He COPOLLIEH 229 OxE5 3anvch UINT 16
0 — nepekn. noruu.
Pexum paboTbl UteHne n
272 0x110 UINT 16
Bbixoga DO1 chrhana 3anucb
1 - WM
0 — nepekn. noruu.
Pexum paboThbl UTteHune n
273 0x111 UINT 16
Bbixoga DO2 chrhana 3anucb
1 - WKMM
0 — nepekn. noruu.
ES’L‘SAL"SS%T“ curHana 274 0x112 q;:::fb” UINT 16
1— WM
0 — nepekn. noruu.
Ezfgg”apggf"' curHana 275 0x113 q;:::fb” UINT 16
1— WM
0 — nepekn. noruu.
Ezi‘gg”apgg%m curHana 276 0x114 q;:::fb” UINT 16
1— WM
0 — nepekn. noruu.
Egi‘gg”apgg%m curHana 277 0x115 Hretive v UINT 16
1 - LM
0 — nepekn. normu.
E:i‘gg”apgg‘?"' curHana 278 0x116 ”;:::'fb” UINT 16
1 - WM
0 — nepekn. noruu.
Ezfgg"apgg%“" curHana 279 0x117 ”;:::'fb” UINT 16
1 - WM
Mepwuon UMM Beixoga | 1000...60000 YTteHne n
DO1 (MunnvcekyHa) 308 0x134 3anvcs UINT 16
Mepwuon LM Beixoga | 1000...60000 UTteHne n
DO2 (MunnucekyHa) 309 0x135 aanmch UINT 16
Mepwuon LM eeixoga | 1000...60000 UTteHne n
DO3 (MmnnucekyHa) 310 0x136 aanmch UINT 16
MNepwuon UMM Beeixoga | 1000...60000 UTteHne n
DO4 (MUnnucekyHa) 3 0x137 33M1Ch UINT 16
MNepwuon LUMM seixoga | 1000...60000 YreHne n
DO5 (MunnucekyHAa) 312 0x138 2anmch UINT 16
MNepuon LUMM Bbixoga | 1000...60000 YreHne n
DO6 (MunAvcekyHa) 313 0x139 3aMMcE UINT 16
Mepwoa LLIVM Beixoga | 1000...60000 YteHne n
DO7 (MunnucekyHa) 314 Ox13A 3anmch UINT 16
Mepuog LUMM Bbixoga | 1000...60000 YteHune n
D08 (MunnucekyHa) 315 0x13B sance UINT 16
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6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) Appec peructpa Tun gocTtyna ®opmar
DEC HEX AaHHbIX

Koadpduument Yrenmo u
3anonHexus LM 0...1000 (0,10%) 340 0x154 UINT 16
Bbixoga DO1 3anucb
KoapdumumeHT Yrenmo u
3anonHexus LM 0...1000 (0,10%) 341 0x155 UINT 16
Bbixoga DO2 3anucb
KoapdmumeHT et
3anonHexusa LWAM 0...1000 (0,10%) 342 0x156 UINT 16
Bbixoga DO3 3anucb
KoahduuneHT Urenme
3anonHexus LM 0...1000 (0,10%) 343 0x157 UINT 16
Bbixoga DO4 3anucb
Koadpcpmument Yrenme
3anonHeHus WM 0...1000 (0,10%) 344 0x158 UINT 16
Bbixoga DO5 3anucb
KoahduuneHT Yrenmo n
3anonHeHus LM 0...1000 (0,10%) 345 0x159 UINT 16
Bbixoga DO6 3anucb
Koadpcpmumnent Urenme
3anonHenus WM 0...1000 (0,10%) 346 0x15A UINT 16
Bbixoga DO7 3anucb
Koadpcpmumnent Urenme
3anonHeHus WM 0...1000 (0,10%) 347 0x15B UINT 16
Bbixoga DO8 3anucb
[warHocTturka
MCNpaBHOCTU pene 1 0 — BbIK. UTteHune n
06pbiBa Harpy3ku 1 — BKI. 436 0x1B4 3anuncb UINT 16
Bbixoga DO1*
[wvarHocTtuka
MCNpaBHOCTM pene u 0 — BbIK. YUrteHune n
00pbIiBa Harpy3ku 1 — BKI. 437 O0x1B5 3anucb UINT 16
Bbixoga DO2*
[wnarHocTtuka
MCNpaBHOCTY pene u 0 — BbIK. UTteHune n
06pbIBa Harpyskm 1 — BKA. 438 0x1B6 3aMMCH UINT 16
Bbixoga DO3*
[warHocTtuka
MCMNpaBHOCTU pere n 0 — BbIK. UTteHne n
0bpbiBa Harpy3ku 1 —BKN. 439 Ox1B7 3anucb UINT 16
Bbixoga DO4*
[unarHocTtuka
MCNpaBHOCTM pene u 0 — BbIK. YUrteHune n
06pbiBa Harpy3ku 1 — BKI. 440 0x1B8 3anucb UINT 16
Bbixoga DO5*
[warHocTtuka
MCNpaBHOCTM pene u 0 — BbIKT. UrteHune n
06pbIBa Harpyskm 1 — BKI. 441 0x1B9 3anmch UINT 16
Bbixoga DO6G*
[warHocTtuka
MCMNpaBHOCTK pere 1 0 — BbIK. UrteHune n
06pbIBa Harpysku 1 — BKI. 442 Ox1BA 3anmch UINT 16
Bbixoga DO7*
[warHocTtuka
MCNpPaBHOCTU pene 1 0 — BbIK. UTteHune n
06pbiBa Harpysku 1 — BKI. 443 0x1BB 3anuncb UINT 16
Bbixoga DO8*

25



6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) Anpec pernctpa Tun pocTtyna ®opmar
DEC HEX A3HHbIX
butoBas macka
COCTOSIHUSI BbIXOOB 0...255 468 0x1D4 Tornbko YyTeHne UINT 8
DO1-DO8
butoBas macka 4
YCTaHOBKM COCTOAHMS | 0...255 470 0x1D6 TeHne 1 UINT 8
Bbixogos DO1-DO8 sanuce
butoBas macka
COCTOSAIHUSA
OWarHoCTUKN pene un 0...255 472 0x1D8 Tonbko YTeHne UINT 8
00pbiBa Harpy3ku
DO1-DO8*
BbesonacHoe UTene u
COCTOsIHME BbIXoAa 0...1000 (0,10%) 474 0x1DA UINT 16
DO 3anucb
BesonacHoe UTenre u
COCTOSIHME BbIXOa 0...1000 (0,10%) 475 0x1DB UINT 16
DO2 3anucb
BbesonacHoe
COCTOSIHME BbIXoAa 0...1000 (0,10%) 476 0x1DC Hrehue u UINT 16
DO3 3anucb
BesonacHoe UTenre u
COCTOSIHME BbIXOaa 0...1000 (0,10%) 477 0x1DD UINT 16
DO4 3anucb
BesonacHoe
COCTOSIHME BbIX0OAa 0...1000 (0,10%) 478 0x1DE Hrehue u UINT 16
DO5 3anucb
BesonacHoe UTenve u
COCTOSHME BbIX0oAa 0...1000 (0,10%) 479 0x1DF UINT 16
DO6 3anucb
BesonacHoe
COCTOsIHME BbIXOAa 0...1000 (0,10%) 480 0x1D0 Hrehue u UINT 16
DO7 3anucb
BesonacHoe UTenve u
COCTOsIHME Bbixoda 0...1000 (0,10%) 481 Ox1E1 UINT 16
DOS 3anucb
Tanm-ayT nepexoga B
GesonacHoe 0...60 (cekyHn) 700 0x2BC Hrexme UINT 8
COCTOSIHNE sanucb
Paspeluerne
KoHurypupoBaHus u3 |0 — 3abnokmpoBaHo YUrteHne n
yoaneHHoro obnayvHoro | 1 — paspeLueHo 701 0x2BD 3anucb UINT 16
cepBuca
YnpasneHue n 3anucb
3HaYeHun n3 0 — 3abnoknpoBaHo YUrteHve n
yaaneHHoro obnayvHoro | 1 — paspelueHo 702 Ox2BE 3anucb UINT 16
cepsuca
HocTyn Kk pernctpam 0 — nomnHbIV 3anpeT
Modbus n3 1 — TONbKO YTEHNE YteHue n
yaoaneHHoro obrnayvyHoro | 2 — TonbKo 3anucb 703 0x2BF 3anuchb UINT 16
cepsuca 3 — nonHbIn gocTyn
CocTtosiHMe baTapeun
(HanpsKeHVe) P 0...3300 (mB) 801 0x321 Tonbko YTeHne UINT 16
10...3600 (cekyHfn);
MNepuoa . YrteHne un
apXMBUPOBAHMS ia;gp,cxaﬂ HacTpowka 900 0x384 3anuce UINT 16
61565 OxFO7D YreHune n
HoBoe Bpems ¢ 2000 r., cekyHa 61566 OXFO7E 3aMMCE UINT 32
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6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTtp 3HayeHue (ea. usm.) Aapec peructpa Twun poctyna Popmar
DEC HEX AaHHbIX
3anucaTb HoBOE 0 — He 3anucbiBaTb YreHne n
Bpemsi 1 — 3anncaTb 61567 OxFO7F 3aMUCh UINT 16
61568 0xF080
Bpemsa n gata (UTC) | c 2000 r., cekyHa 61569 OxF081 TonbKko YTeHne UINT 32
cmelleHne a
YacoBoii nosic or Tomnaa 0| 61570 | oxFosz | 1etwew UINT 16
MAC agpec — 61696 O0xF100 | Tonbko uTeHue UINT 48
_ UteHne n
DNS cepgep 1 12 0xC 3anuce UINT 32
_ UrteHne un
DNS cepeep 2 14 OxE 3anMch UINT 32
YteHne n
YctaHoBuTb IP-agpec 20 0x14 3aMck UINT 32
YCTaHOBUTL Macky o YteHne n
nogceTu 22 0x16 3aMUCh UINT 32
YcraHoBuTb IP-agpec . 24 0x18 UTteHue n UINT 32
L03a 3anucb
Tekywmn IP-agpec — 26 Ox1A TonbKko YTeHne UINT 32
Tekyuias macka _
noaceTH 28 0x1C Tonbko YTeHne UINT 32
Tekywn [P-appec — 30 Ox1E | Tombko uTeHve UINT 32
Lnio3a
0 —BbIKI.;
Pesxum DHCP 5B 32 0x20 Hrenme UINT 16
— pasoBasi ycTaHOBKa 3anucb
KHOMKOMN
MNopkntoverHue K 0 — BbIKI.; YteHne n
OwenCloud 1 —BKN. 35 0x23 3annckb UINT 16
0 — HeT cBA3Y;
c 1 — coeauHeHue; Y
TaTyC NOAKIMIOYEHNSA K | 5 _ pabora; 36 Ox24 TEeHue 1 UINT 16
OwenCloud 3 _ owmbka: 3anvcb
4 — HeT naponsi
BkntoueHne/ 0 — BbIKN.; YreHne n
OtkntoyeHne NTP 1 —BKN. 5632 0x1600 3anucb VINT 16
_ UrteHne un
Myn NTP cepsepoB 5633 0x1601 38MCH STRING 256
YUrteHne n
NTP cepsep 1 5697 0x1641 3aMck UINT 32
_ YUteHne n
NTP cepsep 2 5699 0x6143 3aMck UINT 32
Mepuog UTteHune n
CUHXPOHM3aLn NTP 5...65535¢c 5701 0x1645 3anvch UINT 16
0 — OTKNIOYEHO; Y
Cratyc NTP 1 - onpoc; 5702 | 0x1646 Ternen UINT 16
2 — CUHXPOHMN3NPOBAHO sannce
MogkntoveHune K 0 — BbIKI.;
Gpokepy MQTT 1 — K, 5888 0x1700 TonbKo YTEeHNe UINT 16
_ YUrteHne un
Jlorvn MQTT 5928 0x1728 3anuce STRING 256
_ UrteHne un
Mapons MQTT 5960 0x1748 3aMMCh STRING 256
Nms yctponcTea _ YteHne n
MQTT 5896 0x1708 3anMce STRING 256
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) g:;;ec peru::;(a Tun pocTtyna ZJ:HPHNS;
Aapec 6pokepa MQTT — 5993 | 0x1769 ”;:::fb‘" STRING 256
Mopt MQTT 0...65535 5891 0x1703 q;:::fb” UINT 16
XpaHeHune nocnegHero |0 — BbIKN.; UTteHune n
cooBieHns MQTT 1 — K. 5895 0x1707 3anvcs UINT 16
WuTepBan nybnukaumm UTteHune n
MQTT 5...600 c 5892 0x1704 3anMcE UINT 16

0 — QoS0;
KauectBO ’ YTeHune n
o6cnyxusanus MQTT ; - 882; 5893 0x1705 3anmcs UINT 16
Vitepsan Keep Alive |5 600 ¢ 5092 | 0x1768 Hrenue u UINT 16
MQTT 3anuncb
0 — OTKJITH0YEHO;
Cratyc MQTT 5 nomkoero; 6025 | 0x1789 | Tombkouterne |  UINT 16
coenHeHust
Bknountb 0 — BbIKN.; YUrteHne n
(MQTTstatus) 1 — BKI. 6026 0x178A 3arvcs UINT 16
BkntoyeHne/ 0 — BbIKN.; YteHne n
OTtknioveHne SNMP 1 — BKI. 5120 0x1400 3anuncb VINT 16
Coobuiectso ang . YteHune n
yrennst SNMP 6001 0x1771 3anmMcs STRING 256
CoobuecTtBo Ans o YUTteHne n
sancyt SNMP 6017 0x1781 3anvcs STRING 256
o pec AN NOBYLIKA — 5121 | 0x1401 retive v UINT 32
Homep nopta an4g YreHne n
FOBYLLIKM 0...65535 5123 0x1403 3anmMch UINT 16
0 — SNMPv1; YUrteHne n
Bepcuss SNMP 1 — SNMPV2 5124 0x1404 3anMcs UINT 16

NMPUMEYAHUE
*Tonbko ans MK210-311

[i]

6.5.2 Kogbl owunbok gns nportokona Modbus

Bo Bpems pabotbl mogynsa no npotokony Modbus BO3MOXHO BO3HWKHOBEHME OLUMOOK, NMPeACTaBeHHbIX B
Tabnuue 6.6. B cnyyae Bo3HMKHOBEHMS OLLMOKM MOoAyNb oTnpaBnseT MacTtepy ceTn OTBET C KOAOM OLLMOKMN.

Tabnuua 6.6 — Cnncok BO3MOXHbIX OLUMOOK

HasBaHue ownoKmn Bosspalyaembin kog OnucaHue oWKNOKK
Heponyctumbin kog doyHKUMM — oumnbka
MODBUS_ILLEGAL_FUNCTION 01 (0x01) BO3HWKaET, ecnun Moaynb He nogaepxxusaet

dyHkuuno Modbus, ykazaHHyto B 3anpoce

HeponycTumblit agpec pernctpa — owmnbka

MODBUS_ILLEGAL_DATA_ 02 (0x02) BO3HUWKAET, €CNN B 3anpoce yKkasaHbl agpeca

ADDRESS perncTpos, OTCYTCTBYIOLLME B MOAYe
HeponycTumoe 3HayeHne faHHbIX — OLIMbKa
MODBUS—\I/'LA\LL%CEAL—DATA— 03 (0x03) BO3HUKAET, €CNX 3anpoc COAepPXUT
HegonycTyMoe 3HavyeHne ong 3anvcu B perucTp
MODBUS_SLAVE_DEVICE_ 04 (0x04) Owwnbka BO3HMKAET, ecnv 3anpoLUeHHoe
FAILURE OeNCTBNE He MOXeET ObITb 3aBepLUEHO
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6 YCTpONCTBO M NpMHLUMN paboThl

Bo Bpemsa obmeHa no npotokony Modbus mogynb npoBepsieT COOTBETCTBME 3aMpOCOB crieumdukaumm
Modbus. He npoluegLive npoBepKy 3anpocbl UrHOPUpYOTCS ModyrneM. 3anpochkl, B KOTOPbIX yKa3aH aapec, He
COOTBETCTBYHOLLWIA aapecy MOAYNs, TakKe UTHOPUPYIOTCS.

[anee npoBepseTca kog dyHKUuK. Ecnn B MOoAaynb NpuMxoamT 3anpoc C KoaoM oyHKLMMK, HEe yKa3aHHOW B

Tabnuue 6.7, Bo3HukaeT owmbka MODBUS _ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxxmBaeMbix OyHKLUN

HasBaHue dyHKUMM Koa cdbyHkumumn OnucaHue pyHKUMM
MODBUS READ_HOLDING _ 3 (0x03) YUTeHune 3Ha4YeHUn 13 OOHOrO MUIN HECKOMbKMX
REGISTERS pEerncTpoB XpaHeHud
MODBUS_READ_INPUT _ 4 (0x04) YTeHune 3HaYeHUn N3 0QHOrO I HECKOMbKUX
REGISTERS perncTpoB BBoAa
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anuncb 3Ha4YeHnsi B OAMH perncTp
MODBUS_WRITE_MULTIPLE_ .
REGISTERS 16 (0x10) 3anucb 3Ha4YeHWI B HECKOSBbKO PErMCTPOB
MODBUS_READ_FILE_RECORD 20 (0x14) YUTeHne apxusa us channa
MODBUS_WRITE_FILE_ -
RECORD 21 (0x15) 3anuck apxvBa B hann

Cutyauun, npuBogsLLmMe K BOSHUKHOBEHMIO OLLIMGOK BO BpeMs paboThbl ¢ permctpamm, onucaHsl B Tabnuue 6.8.

Tabnuua 6.8 — OWMGKN Bo Bpems paboTbl C permcTtpamm

Ucnonb3yemas cyHKUusa

HanmeHoBaHue oWMNGKK

Bo3MOXHble cuTyauuu, npueoasiumne
K OLLMOKe

MODBUS_READ_
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* KONMYECTBO 3anpalLuMBaeMbIX PEFMCTPOB
HonbLUue MakcMmanbHOro BO3MOXHOMO
yncna (125);

* 3aMpocC HeCyLLEeCTBYIOLLEro napameTpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* KONIMYECTBO 3arnpallnBaeMbIX PErNCTPOB
BonbLue MakcMmaribHOro BO3MOXHOMO
uncna (125);

* 3anpocC HecyLLeCcTBYOLLEro napameTpa

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA
ADDRESS

* onbITKa 3anucu napaMmeTpa, pasmep
KOTOpPOro npesbiwaeT 2 6anTa;

* MoNbITKa 3anucu napameTpa, 40CTyn Ha
3anncb K KOTOPOMY 3anpeLLeH;

* MONbITKA 3anucy NnapameTpa Takoro Tmna,
3anuncb B KOTOPbIN HE MOXET ObITb
OCyLuecTBrieHa aHHOM hyHKUMEN.
MopnepxmBaemble TUMbI:

* 3HaKOBbLIE N 6e33HaKoBbIE Lienble
(pa3mep He bornee 2 6anT);
* epeyncnsiemMble;
« float16 (Ha AaHHLI MOMEHT B Moayne
TaKoW TUMN HE UCMNOSb3yeTcs).
* 3aNpoC HeCyLLLECTBYIOLLEro napameTpa

MODBUS_ILLEGAL_DATA_
VALUE

* BbIXO[] 3@ Npeaerbl MakcMMarbHOro Unu
MWUHUMAanbHOMO OrpaHnNYeHnin Ans
napametpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA
ADDRESS

* 3anNnCb HECYLLIECTBYIOLLEro NapameTpa;

* NnonbITKa 3anvcy napameTpa, 4OCTyn Ha
3anucb K KOTOPOMY 3anpeLleH;

* KONMYECTBO 3anMCbiBaeMbIX PEFMCTPOB
BonbLue MakcManbHOro BO3MOXHOIO
uncna (123)
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MpogomkeHue Tabnuubl 6.8

Ucnonb3yemasn pyHKUMnA

HanmeHoBaHue oWNGKK

Bo3aMoXxHble cuTyauuu, npueogsiumne
K OLLMOKe

MODBUS_ILLEGAL_DATA_
VALUE

* He HanaeH TepmuHupyoLwmii cumeon (\0)
B CTPOKOBOM NapameTpe;

* pasmMep 3anpaluvBaemMbIX JaHHbIX
MeHbLLEe pa3Mmepa nepBoro unu
nocrnegHero B 3anpoce napameTpa;

* BbIXOZ 3a Npeaeribl MakCuManbHOro unm
MWHUManbHOrO OrpaHUyeHui Ans
napametpa

Cutyauun, npuBogsLLMe K BOSHUKHOBEHUIO OLLMGBOK BO BpeMS paboThl C apXMBOM, onncaHbl B Tabnuue 6.9.

Ta6nuua 6.9 — OwnGKK BO Bpemsi paboTbl C apXMBOM

Ucnonb3ayemasa pyHKUMA

HaunmeHoBaHue oWNOKKN

Bo3MoXxHble cuTyaumm, npusogsiime
K OLLNOKe

MODBUS_READ_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLUMBOYHBIV pa3mep AaHHbIxX (0x07 <=
data length <= OxF5)

MODBUS_ILLEGAL_DATA_
ADDRESS

« reference type He cooTBeTCTBYET
cneuundukauuu;

* He yaanocb OTKpbITb dpann ansa YyreHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* HE y4anocb NEPEMECTUTLCS K HY)KHOMY
cMmeLleHumto B dhanne

MODBUS_SLAVE_DEVICE_
FAILURE

* owmbka yganeHus cdanna npu 3anpoce
Ha yoaneHue;

* 3aMpoc CrnuLKOM B0sbLLIOro KonMyecTaa
AaHHbIX (6onblwe 250 6anT);

* HegonycTMMbIv record number (GonbLue
0x270F);

* HegonycTuMbln record length (BonbLue
0x7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLUMOOYHBIV pa3mep gaHHbIX (0x09 <=
data length <= OxFB)

MODBUS_ILLEGAL_DATA
ADDRESS

* reference type He cooTBeTCTBYET
cneundunkauuu;
* HE y[4anochb OTKPbITb harn Ang 3anucu

MODBUS_SLAVE_DEVICE_
FAILURE

* 3anpaluvBaeMblin chaiin oTCyTCTBYET;

* 3anpaluvBaemsblii chann JocTyneH
TOMNBKO A1 YTEHUS;

* He yganocs 3anucaTb Heobxogumoe
Konu4yecTtBo 6anT

6.5.3 Pa6ota no npotokony MQTT

Apxutektypa MQTT onpepenser Tpu Tuna yCTPONCTB B CETU:

* 6pokep — ycTporcTBo (06bI4HO — K ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBNSET Nepeaady coobLeHU
OT n3gartenen K nognMcUYnkam;

* uspartenuv — YCTpOVICTBa, KOTOpPbI€ ABNMAKTCA NCTOYHUKaMM OaHHbIX A4 NOANMNCHUKOB;
* NOANMUCYHUKHN — yCTpOIZCTBa, KOTOpPbIE€ NOony4arT AaHHble OT nagatenen.

OpgHo yCTpOVICTBO MOXEeT CoBMeELLAaTb beHKLI,I/IVI n3garena n noanncyuka.
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6 YCTpONCTBO M NpMHLUMN paboThl

Moanucka

MNy6nukaums Moanucka/
My6énukauma

PucyHok 6.2 — CTpykTypHas cxema o6mMeHa no nporokony MQTT

Moanucka u nybnukaums gaHHbIX NPOUCXOAMT B paMKax TOMMKOB. TONWK npeacTtaBnsieT cobon CUMMBOMNbHYIO
cTpoky ¢ kogupoBkon UTF-8, koTopasi no3BomnsieT OfHO3HAYHO WAEHTUULMPOBATL OnpeaerieHHbIN
napametp. TONMKN COCTOAT U3 YPOBHEW, pasfensieMbIX CUMBOLOM «/».

NPUMEYAHUE
|I| Tonukn MQTT MoryT BkntoyaTtb B cebs 3anonHUTENM — cneumanbHble CUMBOSIbI, KOTOPbIE

obpabatbiBatoTcs 6pokepom ocobbiM ob6pasom. CyLuecTByeT ABa TMNa 3anofiHUTenemn —
O[HOYPOBHEBbIN 3aMONHUTENb «+» YU MHOTOYPOBHEBbI 3aNONMHUTENDb «#».

NPEAYNPEXOEHUE
Tonuku ABNAOTCA YyBCTBUTENbHLIMU K PETUCTPY.

O

CTtpykTtypa TonukoB moaynen: Cepus/Umsa_yctponctea/®yHkuusa/Ums_yanalllapametp, rae:

» Cepus — HaMMeHOBaHMe Cepun YCTPOCTBA, Bcerga MMeeT 3HavyeHne MX210;
* UMsa_ycTponcTBa — Msi KOHKPETHOro Moaynsi, 3agaHHoe B 1O Owen Configurator (cm. pasgen 7.4);

* dyHKkumsa — GET (uTeHre 3HayeHuin BXOAOB UNu BbIxodoB Moayns) unu SET (3anuck 3HaveHun
BbIXOAOB MOAYrs);

* Umsa_yana — tvn BxogoB unu Bbixogos (DI/DO/AI/AO);
* MapameTp — Ha3BaHNe KOHKPETHOIO Napametpa (cm. Tabnuuy 6.10).

Tabnuua 6.10 — YpoBHM TONUKOB MoAaynsi

Um=a
Cepus ycTpon- | ®yHkuusa | Ums yana MapameTp OnucaHue
cTBa

®Popmar
3HaYeHus

ButoBasi macka

GET DI MASK AONCKPETHbIX BXOO40B LleJ'IO‘-IVICﬂeHHbII/I

GET DI1-Dl6 COUNTER | 3HaueHue cueTumka LlenouncrneHHbIn

butoBasi macka

SET DO MASK [IICKPETHBIX BbIXOIOB LlenouncneHHbin

MX210 Device

ButoBasi macka

GET DO STATE [IMCKPETHBIX BbIXOMIOB LlenouncneHHbIn

ButoBas macka

GET DO DIAGNOSTICS | anarHocTukm LlenouncneHHbin
OVCKPETHBIX BbIXOO0B*

* Tonbko ansa MK210-311

|II ‘I'IPVIME‘-IAHVIE
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6 YCTpPOWMCTBO U MpUHLUMN paboThbl

Mpumep

1. YTeHne 3Ha4YeHUA ANCKPETHLIX BXOAOB
MX210/Device/GET/DI/MASK
IMpumep nony4yeHHOro 3HaveHust: 15 (3amkHyTbl Bxoabl 1-4)

2. 3anucb 3Ha4eHNN OUCKPETHbLIX BbIXO4OB
MX210/Device/SET/DO/MASK
Mprmep 3anmcbiBaeMoro 3HayYeHust: 15 (BKMUnNTb Bbixodbl 1—4)

3. Ucnonb3oBaHMe OAHOYPOBHEBOIrO 3anoSfIHUTENA
MX210/Device/GET/+/COUNTER — 6ygeT nony4yeHa uHopmaLms 0 3Ha4YEHNSX CHETYNKOB BCEX
[AVCKPETHBIX BXOAOB MOAYINS, TO ECTb 3TOT TOMWK 3KBMBANEHTEH HABOPY TOMUKOB:

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 nony4yeHa nHcdopmaLmsa o0 BCEX NapameTpax Moayns, 4OCTYMNHbIX A4S
yTteHus (GET), To eCcTb 3TOT TOMNMK SKBMUBANIEHTEH HAOOPY TOMMKOB:

MX210/Device/GET/DI/MASK
MX210/Device1/GET/DI1/COUNTER
MX210/Device/GET/DI2/COUNTER
MX210/Device/GET/.../COUNTER
MX210/Device/GET/DIn/COUNTER

6.5.4 PaboTa no npotokony SNMP

MpoTokon ocHoBaH Ha apxutekType «KnueHT/CepBep», Npy 3TOM B TEPMWUHOMOMMU MPOTOKONA KMWEHTHI
Ha3blBalOTCA MeHeaAXepaMu, a CEpBEPLI — areHTaMu.

Menepxepbl MoryT npousBoguTb yteHne (GET) u 3anucek (SET) napameTpoB areHTOB. AreHTbl MOryT
OTNPaBnsATb MeEHemKepam yBeAoMeHus (Tpanbl) — HanpuMmep, O nepexone o6opydoBaHUS B aBapuiiHoe
COCTOSIHME.

Kaxgbim napameTp areHTa WMeEeT YyHuKanbHbii ugeHtudukatop (OID), npeactaBnswowmn  cobon
nocregoBaTenbHOCTb UMdp, pasgeneHHbix Toukamu. [na ynpoweHus HacTponku obmeHa mpovs3BoguTenu
YCTPONCTB-areHToB 00bI4HO NpegocTaenstoT MIB-daiinbl, KoTopble BKMYalT B ceds CnMCoK napamMeTpoB
npubopa C uX Ha3BaHWSAMU U MaeHTUdUKaTopamu. TN darnbl MoryT BbiTb MmMnopTnpoBaHbl B SNMP-
MeHemxep.
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Manager
GET/SET
= -

Trap Trap-

Receiver

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

MB210 MK210 MY210
AgentT Agent2 Agent3

PucyHok 6.3 — CTpykTypHas cxema o6mMmeHa no nporokony SNMP

6.6 OrpaHnyeHne obmMeHa gaHHbIMU NMpu padoTte ¢ 0b6NaYHbIM CEPBUCOM

O6nayHbin cepsmuc OwenCloud aBnAeTca HageXHbIM XpaHUNULWEM JaHHbIX, 0OMeH MHdopMauun ¢ KOTOPbIM

wndpyetcs mogynem. MoXHO orpaHu4mMTb JOCTYyN M 0OMeH AaHHbIMKU ¢ obnadHbiM cepBucoM B 1O OWEN
Configurator.

Mo ymonyaHuo nogkntoyeHme Moayns k 06navyHoMy cepBucy 3anpeLleHo.

[ns Toro, 4To6bI pas3pelnTb NOAKIIYEHME, Creayer:
1. YcTtaHoBMTb Naponb Ans goctyna kK npubopy.

2. 3apatb 3HadeHue Bkn. B napametpe MoakntoveHne k OwenCloud (pycyHok 6.4).

NPEQYNPEXOEHMUE
@ Ecnu ans mogyns He 3agaH naporsb, TO aBTOMaTMYecKoe NoAKIoYeHe K 0bnayHomy cepBucy
npoucxoautb He Byaer.

ItES 3Ha4eHne
b Yacel peansHoro BpeMeHw
4 | CeTeBble HACTPORKK

» | Hacrpoiikwn Ethernet

4 | Hactpoiikw nogknrovenus k Owen Cloud

Nograrouesue k Owen Cloud Bxn,
Cramyc noaknodedma K Owen Cloud Bien.
b | Coctoanune Gatapewn Bwn.

PucyHok 6.4 — HacTpoiika aBToMaTM4eckoro noAaknyYeHusi K o6nayHoMmy cepBucy
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Ecnu gocTyn k Mmogynto Yepe3 06nayHbIf cepBUC paspeLleH, TO MOXHO HAaCTPOUTL CriefyroLme orpaHnYeHns
Joctyna (pucyHok 6.5):

* PaspeLueHne KOHUIypupoBaHus — LOCTYN K KOHpUIrypaUMoHHLIM NapameTpam Mogyns;

* YnpasneHue n 3anmcb 3Ha4eHUn — YTEeHME U 3annCb 3HaYEHNN BbIXO4OB MOAYNS;

 foctyn k pernctpam Modbus — 4teHue n/vnm 3annceb 3Ha4YEeHU PErMCTPOB.

4  [paBa yaanénnoro goctyna w3 Owen Cloud

Paspewenne KOHSUMYpPHPOBAHWA Jabnokwposado M
¥npaeneHue U 3aNKcs 3HaqeHKI Jabnokwposano |V
Jocryn k perwctpam Modbus MonHwii 3anpet W
Appec Slave Monxbii s3anper
TaimayT nepexcaa & Ge30NacHOe COCTORHME Tonbko ytenne
b | Cratyc npubopa Tonsko zanuce

b Apxue MonHuiE goctyn

b ,ﬂ,MCKpE‘THbIE BbINOAbI
PucyHok 6.5 — HacTtpowka yaganeHHoro goctyna Kk MogyJsio
6.7 Pexxumbl paboTbl BXOAOB TUMA «CYXOW KOHTaKT»

Mpynna Bxogos DI1-DI6 moayns BbINOMHAET onpeaeneHne NIormyeckoro ypoBHS.

[nsa kaxgoro BxoAa 3a4eCTBOBaH CYETUMK MMMYMbCOB, NOCTYNAaIoLWMX Ha BXO.
m NPUMEYAHUE

Mo ymonyaHuio cHETYMKM BXOL4OB BCEra BKIOYEHBI.
Tabnuua 6.11 — MapameTpbl cyeTYNKA UMNYSILCOB

MapameTp 3Ha4yeHue
PaspsigHocTb 32 6ut
MakcumanbHasa YacToTa BXOQHOro curHana 400y,
MopaeneHne gpebesra Bkn. / Beikn. Hactpaneaetcs B [0 OWEN
Configurator
Bpems nogaeneHus apebesra 25 mc (He HacTpanBaeTcs)

BHMMAHUE
A [na paboTbl ¢ curHanamu YactoTon 6onee 40 'y npu ckBaxkHocTn 0,5 M MeHee He cnegyeT BKoYaTb
nogaeneHne gpedesra KOHTAKTOB, Tak Kak None3HbIn curHan Oyaet NpUHAT 3a pebesr u NponyLUeH.
Ecnn cyetuMk  nepenomHuncs, TO  COOTBETCTBYWLUUA  peructp  OOHynsieTcs  aBTOMaTUYECKM.
MocnepoBaTenbHOCTL AEWCTBUM A58 NPUHYAUTENLHOro 0bHYNneHns npueeaeHa, cM. pasgen 7.10

NMPUMEYAHUE
CYyeTunKM BXOLOB ABMSOTCS 9HEepProHe3aBNCUMbIMU, UX 3HAYEHUA COXPaHAKOTCA NOCIie nepesarpys3ku
3HadeHMs1 COCTOSIHUSA ONCKPETHbIX BXOOAOB XpaHATCA B Buae OMTOBOM MacKkMm U CuUMTbIBaAlOTCA U3

Moayns.

COOTBETCTBYHOLLEro perucrpa.

6.8 Pexxumbl paboTbl AUCKPETHbIX BbIXO40B

Kaxgbin ﬂ,MCerTHbIIZ BbIXO[4 MOXET pa60TaTb B OOHOM K13 Ccnefyrwnx pexmmMmoB:
* NepekKr4vYeHne Jfiorm4ecKkoro curHana;

* reHepauuna LUAM curnana.

[ns Boibopa pexvma U U3MeHeHWs1 NapaMeTpoB BbiXoda CrieayeT 3anucatb 3HaYeHUsi B COOTBETCTBYIOLLME

Modbus-perncTpebi.
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6.9 Be3onacHoe cocTosiHUe BbIXOAHbIX 3N1eMEeHTOB
,D,J'Iﬂ KaKaoro BbiXxoda BO3MOXHa yCTaHOBKa ©e30nacHOro CoCToAAHMA.

Bbixoa nepexoamT B 6e30mnacHoe COCTOsiHME, eClU B TEYEHNE BPEMEHU TalM-ayTa OTCYTCTBYHOT KOMaHAabl OT
MacTtepa cetu. Ha Bbixoge Moaynsi ycTaHaBnuBaeTCsl 3HadeHue napametrpa BesonacHoe cocTtosiHue
B npoueHTax (o1 0 go 100 %).

Tanm-ayT nepexona B 6e3onacHoe COCTOsIHME 3adaercsi nonb3oBatenemM. Moaymnb npu BKAKYEHUU
nepengeT B COCTOSIHUE, KOTOPOE ObINO YCTAHOBMNEHO MOCNEAHMM A0 BbIKMOYEHUS, U ByOeT HaxoaUTbCA B HEM
[0 nornyyYyeHus HOBOW koMaHabl oT MacTtepa cetun. [ns oTknodeHust yHKUMM nepexoga B 6GesonacHoe
COCTOSIHME CrnefyeT ycTaHoBUTbL napameTp TanMm-ayT nepexona B 6e3onacHoe cocTosiHue paBHbim 0.

Ecrim Mactepom cetn gBnsietcss Tonbko obnadnbli cepuc OwenCloud, HeobxoaMmo OTKOUUTB
BesonacHoe cocTosiHue Arsi BbIXOAOB. [1ns OTKNoYeHUst 6e30nacHOro COCTOsIHWUA crieayeT 3aaaTth 3HaYeHue
napametpa Tanm-ayT nepexoaa B 6e3onacHoe coCTosiHue paBHbIM 0.

NMPUMEYAHUE
|II 3aBopckas HacTpolika napameTpa Tanm-ayT nepexoga B 6e3onacHoe COCTosiHMe paBHa

30 ceKyHA.

6.10 KoHTponb o6pbiBa Harpy3ku

K mogynto MK210-311 MOXHO nogkntodatbe OOMNOSTHUTENbHYO Lenb ANS KOHTPOMS NOAKIYEHUS Harpysku.
MpnBop KOHTPONMPYET COCTOSIHNE BLIXOAOB C MOMOLLBO AONOMHUTENBHOIO pesuncTopa.

[nsa KoHTpons Harpysku cnegyet BKMOYMTb AumarHoctuky Bbixoda B MO OWEN Configurator. [Nocne
BKITIOYEHNS OMAarHOCTUKM Bbixoga B napameTpe «CocTosiHMe AMarHOCTUKU pene u obpbiBa Harpysku»
MOXHO OTCneauTb COCTOsHMe Bbixoda. [lpubop onpegenser COCTOsHME BbIXO4A MO HaMnpsKeHWo Ha
pesncTtope:

» Ecnn npu pasoMKHYTbIX KOHTakTax pene (pene BbIKoYeHO), NPUCYTCTBYET TOK, MPOXOASLLNA Yepes
pesncTop — Bbixoa paboTaeT HopMmarnbHO. Ecnn nageHns HanpsikeHust HeT 1 npousoLuen o6pbIB
Harpysku Unu crekaHne KOHTaKToB pere, (OUKCMpyeTcs aBapus.

« Ecnv npu 3aMKHYTbIX KOHTaKTax perne (perne BKIOYeHO), TOK Yepes pe3ncTop OTCYTCTBYET — BbIX0A,
paboTaeT HopmarnbHO. Ecrin npu 3aMKHYTbIX KOHTAKTaxX perne ToK MPUCYTCTBYET M MPOU3OLLIO
NoBpeXOeHNe pere U1 KOHTaKToB, (PUKCUpYEeTCS aBapus.

KOHTpOJ‘lb aBapun BKIO4aeTCcAa npu HaCTDOI;IKe mMoaynA.

BHMMAHUE
A Ecnu koHTponb 06pbiBa Harpysku B HacTporikax moaynst MK210-311 BbikntoyeH, To pesuctop 200 KOm

ANEKTPUNYECKN HE OTCOEeANHAETCA OT Lienn Bbixoaa, n HebOoNbLLIOW TOK 4yepes Harpysky npoaosnkaeTt
npoTeKaTb.

Bo Bpemsi hmKkcnpoBaHUs aBapun 3aropaeTcsi KpacHbli CBETOANOA COCTOSIHUS BbIXoAa.
CocTOsiHME BbIXOAOB 3anN1CLIBAETCS B PEMUCTP COCTOSIHNSA BbIXOAOB.

Cxema KoHTpons 06pbiBa Harpysku NpuBefeHa Ha puUcyHke 6.6.
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MK210-311
R Hamp
' [DOA[ 10— ¢
+5 qu— 200 kOm
|___\\ [KonTp.
Bkn.
DO1
. 'DO1B| 111 2

PucyHok 6.6 — Cxema KOHTpossi 06pbIiBa Harpy3ku

Cxema paboTaeT npu criegyoLmx napameTpax Harpy3Ku:

* HanpshXeHne NuTaHns He meHee 18 B nocTosiHHOro Toka npu conpoTtusneHnn He 6onee 10 kKOm;
* HanpshkeHne nNuTaHus He meHee 90 B nepemeHHoro Toka npu conpotmeneHun He 6onee 20 KOMm.
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7 HacTtpowuka

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

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

[ns Beibopa nHTepdenca cneqyert:

1. Moakntounte Npmdop k MK ¢ nomowsio kabens USB nnu no nitepdpericy Ethernet.
@ NPEQYNPEXOEHUE

B cnyyae nogkntoveHuns npubopa k nopty USB nogaya ocHoBHOro nutaHus npubopa He
Tpebyertcs.

MutaHue npubopa ocyuiecTensieTcs ot nopta USB, BbIxogbl MOAYNSA Npu 3TOM He
PYHKLUNOHMPYIOT.

B cnyyae nogkntovenns no nHtepdency Ethernet cnegyer nogate 0OCHOBHOE NMTaHWe Ha
npmoéop.

2. OTkpbITb [1TO OWEN Configurator.
3. BbibpaTb [lo6aBUTL yCTpOMCTBA.
4. B BeinagatoLiem meHto MHTepdpenc Bo Bknagke CeTeBble HACTPOWMKM BbIOpaTh:

» Ethernet (unu gpyryto ceTeByto KapTy, K KOTOPOWN NOAKIOYEH NpUbop) — ANs NOAKIMHOYEHMS NO
Ethernet.

* STMicroelectronics Virtual COM Port — ans nogkntoyeHnsa no USB.

CeTeBble HACTPOMKM

WHTrepdeic
COMS -

Ethernet (owen.ru)
Wireles=80211 (owen.ru)
Wireless80211 (owen.guests)
Wireless230211

COM5

PafoTa odnalin

PucyHok 7.1 — MeHto Bbibopa nHtepdenca

JanbHelwune warv 4ns noucka ycTporucTea 3aBUcAT oT Bbibopa nHTepdelica.

UTto6bl HanTu 1 o6aBuTb B NPOEKT Npubop, nogknioYeHHbIn no nHTepdency Ethernet, cnegyert:
1. Boibpatb HanTu ogHO yCTPOMCTBO.
2. Beectun IP-agpec noaknto4eHHOro yCTPOMCTBA.

3. HaxaTtb Bknagky Hantu. B okHe oTo6pasmTcsa npubop ¢ ykaszaHHbIM IP-agpecom.

CD NPEAYNPEXOEHUE

3HaveHwne IP-agpeca no ymonyaHuio (3aBogckas HacTpovika) — 192.168.1.99.
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4. BeibpaTb yCTpoONCTBO (OTMETUTL ranoyvkoin) n Haxate OK. Ecnn ycTponcTBo 3alumiieHo naponem, To
criegyet BBECTU KOPPEKTHbIV Naporib. YcTponcTeo byaeT 4o6aBneHo B MPOEKT.
UTto6bl HanT 1 o6aBuTb B NPOEKT Npubop, noaknioyeHHbIn no nHTepdency USB, cnepyer:

1. B Bbinagatowem meHio NMpoTtokon BeiGpaTth NnpoTokon Owen Auto Detection Protocol.

MpoTokan
Modbus RTU -

Modbus RTU
Owen Auto Detection Protocol
Ceen

PucyHok 7.2 — Bbi6op npoTokona

2. BbibpaTtb HanTtu ogHO yCTPONCTBO.

3. BBecTu agpec nogknto4eHHoro ycTporcTaa (no ymonyaxuio — 1).

4. Haxatb Bknagky Hantu. B okHe oTobpasnTtcst npnbop ¢ ykasaHHbIM agpecomM.

5. BbibpaTb yCTPOWUCTBO (OTMETUTL ranoykomn) n Haxxatb OK. Ecnn ycTponcTBO 3aLmeHo naponem, To

cneayeT BBECTU KOPPEKTHbLIN MNaposb. YCTPONCTBO ByaeT 4obaBneHo B MPOEKT.

Bonee nogpobHasi MHpopmaumusa o nogknveHun n paborte ¢ npubopom npmsegeHa B Cnpaeke MO OWEN
Configurator. [Ina BbI30Ba crnipaBku B nporpaMmme cnegyet Haxatb knasuwy F1.

7.2 NMopkniovyeHue K obnayHomy cepeucy OwenCloud

[ns nogkntoyeHns MoaynAa K o6naqumy cepBuUCy crnenyet BbINONTHUTb DEeNCTBUS:

1. Moakntounts mogynb k MO OWEN Configurator (cm. pasgen 7.1).
2. BkntoumnTb goctyn kK OwenCloud v HacTpouTb NpaBa yganeHHoro goctyna (cM. pasgen 6.6).
3. 3agaTb napone Ans goctyna kK npudopy (cm. Cnpaeky 'O OWEN Configurator).

@ NPEAYNPEXOEHUE

Ecnu naponb He 3agaH, noaknoveHve kK obnavyHomy cepBucy HEAOCTYIHO.
4. 3anTtun Ha canT obnadvHoro cepeuca OwenCloud.

5. MNepenTn B pazgen AGMUHUCTpUpoBaHue kxl 1 o6aBuTb NpMbop.

6. B oTkpbIBLLIEMCS OKHE 3afaTb 0bA3aTenbHble HACTPONKM:
» Tun npno6opa — asToonpegensiemsle ycrporctea OBEH/MX210;
* UpeHTUdMKaTop — 3aBOACKON HOMEpP Npnbopa;
» HazBaHue npubopa — nmsi npmdopa B obrnayHom cepBuce.

7. HaxaTb kHonky [lo6aBUTb.

8. BeecTtu naponb npubopa.

MogpoGbHbIM Npumep HacTponku nogkrtodeHns k OwenCloud MOXHO NocMOTpeTb B AokymeHTe «Mx210.
Mpumepbl HAacTpolkn 06MeHa» Ha cTpaHuue npubopa Ha caikTe www.owen.ru.

7.3 HacTtpomka ceTeBbIX NapameTpoB

Ina obmeHa moayns B ceTn Ethernet gomkHbl GbITb 3a4aHbl TApaMeTpbl, NPUBEAEHHbIE B Tabnmue:

Tabnuua 7.1 — CeTeBble napamMmeTpbl MOAYIs

MapameTp MpumeyvaHue
MAC-agpec YcTaHaBNMBaeTCs Ha 3aBOAE-N3roTOBUTENE U SIBMSAETCA HEN3MEHHbIM
IP-agpec MoxkeT BbITb CTaTU4YECKUM UM AMHaMmmudecknum. 3aBoackasa HacTtponka — 192.168.1.99
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MpogomkeHue Tabnuubl 7.1

MapameTp MpumeyaHue

Macka IP-agpeca | 3agaet BuaMmyio Moaynem nogcets |IP-aapecoB apyrux yCTporcTs. 3aBoackas
HacTponka — 255.255.255.0
IP-agpec wnto3a 3apgaeT agpec wnio3a Ang Boixoda B MIHTepHeT. 3aBoackas HacTpoika —192.168.1.1

IP agpec MOXeT ObITb:
Cratuyeckum. IP agpec yctaHaenmBaetcs ¢ nomolubio 10 OWEN Configurator nnv cepBucHowm KHOMKK.

Ons ycraHoBkm cTtatudeckoro IP agpeca ¢ nomowpto MO OWEN Configurator Heobxogumo 3anTtm BO
BKMNaJKy «CeTeBble HAaCTPONKM» 1 3aaaTb 3HaYyeHne napameTpoB YctaHoButh IP agpec, YcTaHOBUTL Macky
noacetu 1 YecraHoButs IP agpec wnro3a. Pexxum DHCP npu atom gomkeH 6biTe HacTpoeH kak Bbikn.

[ns yctaHoBku IP-agpeca ¢ NOMOLLIbIO CEPBUCHOWM KHOMKW CrieayeT:

1. MogknounTb MOZyNb unu rpynny moaynen k cetu Ethernet.

2. 3anyctutb 1O OWEN Configurator Ha K, nogkntoueHHOMY K Tow e ceTn Ethernet.

3. BoibpaTb Bknagky HasHayeHue IP-agpecos.

4. 3apgaTtb HayanbHbIV IP-agpec ans nepBoro Mogyns us rpynnsl MOgynew.

5. MNocnegoBaTenbHO HAXUMaTbL HA MOLYMSIX CEPBUCHBIE KHOMKK, KOHTpONMpys pesynbrar B okHe 10
OWEN Configurator. Npn stom B okHe [TO OWEN Configurator 6yget otobpaxaTtbcs MHpopmaumsi o
Mogayne, Ha KOTOpoM Obina HaxkaTa KHomMka, 3ToMy Moayro byaeT npucBanBaTbCs 3agaHHbIN
ctatudeckun IP-agpec u gpyrne napametpbl cetu. [locne aToro B nporpamme aBToMaTuyecku
yBenuunsaetcs agpec Ha 1.

[ns HasHayeHus ctatudeckoro IP-agpeca ¢ nomMoubio kHonku pexum DHCP pomkeH OblTb HAacTPOEH Kak
Pa3oBas ycTaHOBKa KHOMKOWN.

NPEAYNPEXOEHUE

(D Ecnu yctaHoBka IP-agpeca ¢ NOMOLb0 CEPBUCHOM KHOMKU HE DYHKLMOHWPYET, TO crnegyeT
ycTtaHoBUTb 3HayeHne Pexxum DHCP — Pa3oBas yctaHoBka kHonkou B [TO OWEN Configurator
(ycTaHoBnEeHOo No yMOM4YaHuio).

4 | Hactpoikwn Ethernet
Texywmid IP agpec

Te KYyLL3A Macka NoLCETH

Texywuii IP agpec wnrwosa

¥Yeranoewute P agpec 192.168.1.09
YCTaHOEWTE MACKY NOoACETH 255.255.0.0
¥cranoewTe IP agpec wnmsa 192.1638.1.1
Pexaan DHCP Pascean ycranoek: |¥
4 | Hactpoiikw nogrenodenna ¥ Owen Cloud Buikn
Mogenrouesune k Owen Cloud B,
Craryc nogirouermna k Owen Cloud PazoBan ycTaHosKka KHOMKON

PucyHok 7.3 — Hactpowka napameTtpa «Pexxum DHCP»

C nomoLLbio CEPBUCHON KHOMKN MOXHO YCTaHOBUTL |IP-agpeca cpasy and rpynnsl Mogynen (cM. cnpasky k MO
OWEN Configurator).

AnHamuyeckumn IP-agpec ucnonbdyetcsa ans padoTbl ¢ 06ravyHbIM CEPBMCOM U He nogpasymeBaeT paboTy ¢
Mactepom Modbus TCP. [na wucnonb3oBaHus AuHamudeckoro |P-agpeca cregyer  BKNIOYMTL
KOHdpurypauunoHHeln napametp Pexxum DHCP — Bkn.
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@ NPEAYNPEXOEHUE

[na npuMeHeHUs HOBLIX CETEBLIX HAaCTpoek Heobxoauma nepesarpyska mogyns. Ecnv mogynb
nogkntodeH no USB, ero Takke TpebyeTcs OTKMIOYNTb.

7.4 Hactpownka napametpoB oomeHa no npotokony MQTT B MO «OWEN Configurator»

Mogynu nogaepxmsatot npoTtokonn MQTT (Bepcusi 3.1.1) 1 MOryT Ncnonb3oBaTbCs B ponu kKnneHToB. Moaynum
nyornvKkyoT COOBLLEHMS O COCTOSIHMM CBOWMX BXOOOB M MNOAMUCAHbI Ha TOMWKW, B pamKax KOTOpbIX

npon3BoOnNTCA ynpasneHna NxX BbiIXxogamu.

MapameTpbl 06mMeHa no MQTT HacTpauBatotcs B Owen Configurator.

4 MQTT
4 CoobleHMa 0 NPUCYTCTBUN

BrarounTe Brin. v
ima Tonuka MQT Tstatus

MNoaknueHWe K 6pokepy Boikn. v

Norux

Maponb

Mma ycTpoidcTea Device

Anpec bpokepa

Mopt 1883

XpaHeHWe NocaeAHero coobLIeHUA Bbikn. v

MHTepean nybamkawmm 10

Kauecteo obcnyxuBaHma QoS0 v

WHTepean Keep Alive 0

Cratyc

PucyHok 7.4 — MapameTpbl o6meHa no MQTT

Tabnuua 7.2 — NapameTpbl o6mMeHa no npotokony MQTT

MapameTp

OnucaHue

Coo0bLueHune o
NpUCYTCTBUU

Ecrin napameTp nmeetT 3HadyeHune BKJ1., TO B MOMEHT BKITHOYEHNUU MOoayIb
ny6nukyet coobleHne «Online» B Tonuk MX210/Mms_ycmpolicmea/
MQTTstatus.

Ecnv ot Mmogynst He nocTynaeTt coobLeHnin, 6pokep NyGrnKyeT B AaHHbIA TOMWK
coobuieHune «Offline».

MNopkntoveHune K

[ns pabotel ¢ mogynem no npotokony MQTT crnegyeT yCTaHOBUTbL 3Ha4YeHne

©pokepy Bkn.

JlorvH Wcnone3aytotca ans ayteHTudukaLmm ycTponcTea Ha ctopoHe 6pokepa. Ecnn

Maponb 3Ha4YeHMs NapaMeTpPoB He 3afaHbl, TO ayTeHTUdMKaLMa He NCnonb3yeTcs

Nma yctponcTtea Mma ycTtponcTtea. BxoguT B cocTas Tonuka.

Appec 6pokepa IP nnn URL 6pokepa. Ecnn 6pokep pacnonoxeH BO BHELLHEWN CETU, TO crieqyet
ycTaHoBUTb Anst napameTpos LWnto3 1 DNS (Bknagka CeTeBble HACTPOWMKMN)
KOPPEKTHbIE 3HAYEHUS

Mopt MopT 6pokepa

XpaHeHune nocnegHero
cooOLLeHne

Ecnn YCTaHOBJ1€HO 3Ha4YeHne BknroyeHo, TO apyrue KnmeHTbl, nognncaHHble Ha
TOMWUKKM MOoAyNA, nonyvaT nocnegHue COO00LWEHNs N3 3TUX TOMUKOB

WuTepBan nybnvkauum

WuTepBan nybnvkaumy gaHHbIX (B CEKyHAax)

KavecTtBO
obcnyxmBaHus

BbiGpaHHbIV ypoBEHb kavyecTBa 06CnyXnBaHus.

QoS 0 — nepenava coobLyeHMI ocyLecTBnaeTca 6e3 rapaHTUmM 4OCTaBKMy.
QoS 1 — nepenaya coobLLEeHNI OCYLLLECTBISIETCS C rapaHTUeln JOCTaBK1, HO
gonyckaetcsa gybnmposaHue coobLeHnn (T.e. OAHO 1 Toxe coobueHne byaeT
pasocnaHo noanMcyMkam HeCKOMbKO pa3).

QoS 2 - nepegaya coobLLEHNI OCYLLLECTBMSIETCH C rapaHTUE JOCTaBKU U C
rapaHTuen oTcyTCTBUSA Ay6nnpoBaHnst COOOLLEHNIA.
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MpogomkeHue Tabnuubl 7.2

MapameTp OnucaHue

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

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

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

Cratyc Cratyc nogkntoyeHuns Kk 6pokepy

NPUMEYAHUE o
Mpw ncnonb3oBaHuy npoTtokona MQTT 3anuncb NapamMeTpoB 06bIYHO SIBNSIETCS COBLITUIAHON, a He

umknuyeckon. Pekomenayetca 3agaTte napameTp TanmayT nepexoga B 6e3onacHoe cocTosiHue
(Bknagka Modbus Slave) paBHbim 0.

7.5 HacTtpownka napametpoB oomeHa no npotokony SNMP B N0 «KOWEN
Configurator»

Mogynu nopgaepxwmsatot npotokonn SNMP (Bepcun SNMPv1 n SNMPv2c) u moryT 6biTb MCNOMb30BaHbI B
ponu areHToB. Moaynu nogaepxueatot 3anpocbl GET n SET. Mogynu ¢ AMCKPEeTHbIMM BXO4aMM OTMPaBsAoT
Tpanbl C BUTOBON MacKoW BXOAO0B MNP U3MEeHeHUn 3HaveHus noboro Bxoaa.

Mo npotokony SNMP goctynHbl Bce napameTpbl Moaynd. Cnncok OID napameTpos npuseaeH B PykoBoacTtse
Mo 3KCnnyaTaLmmn Ha KOHKpeTHbIN Moaynb. MIB-chann mogyna AoCcTyneH Ha ero cTpaHuLe Ha cante owen.ru.

4 SNMP
BrxntoueHwe/OTkNHOUEHKE OTKnHUEeHO W
CooBWecTeo AnA YTeHKWA public
CooBLWecTED ANA 3anucK private
IP agpec ona noByLIKK 10.2.4.78
Homep nopTa AnA N0BYLUKK 162
Bepcwa SNMP SNMPyT v

PucyHok 7.5 — NapameTpbl o6meHa no SNMP

Tabnuua 7.3 — NapameTpbl o6mMeHa no SNMP

MapameTp OnucaHue

BkntoveHne/OTknioveHne Onsa pabotel Mmogyns no npotokony SNMP Tpebyetcs ycTaHOBUTb 3Ha4YeHne
BkntoyeHo

CoobLuecTBo AnNs YTeHUA Mapornb, ncnonb3dyemblin Ans YTEHUSA AaHHbIX MOAyns

CoobLecTBo Ans 3anucu Maponb, ncnonb3dyemblin Ans 3anUcu 4aHHbIX B MOAYrb

IP agpec onsa nosyLukn IP-agpec, Ha KoTopbI ByaeT OTNpaBneH Tpan B criyvyae U3MEeHEeHUs Macku
OVCKPETHBIX BXOAOB MOAYNSA (TONBbKO ANA MOgynen ¢ QUCKPETHLIMW BXOAaMM)

Homep nopra ana nosywku | Homep nopta, Ha KOTopbIv ByaeT oTnpasneH Tpan

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

NPUMEYAHUE
EI Mpun ucnons3sosaHmm npotokona SNMP 6e3 3anpocos uteHusi (GET) 3anucs napameTpoB 00bIYHO

aBnseTcsa cobbITUNHON, a He LMKIndeckon. PekomeHayeTcsa 3agaTtb napametp TaMmayT nepexona B
6e3onacHoe cocTosiHue (Bknagka Modbus Slave) paBHbim 0.

Mpumep HacTponkn obmeHa mopyns no npotokonny SNMP MOXHO nocmoTpeTb B AoKymeHTe «Mx210.
Mpumepbl HAacTpoiku 06MeHa», KOTOPbIA JOCTYMNEH Ha CTpaHuLe Npubopa Ha canTe owen.ru.
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7.6 Naponb aocTtyna K moayno

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

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

Mo YMOIMT4aHUIO nNaporib He 3aaH.

7.7 ObHOBNEHMEe BCTPOEHHOro NporpaMMHoOro o6ecne4yeHus

BcTpoeHHoe nporpaMmHoe obecneyeHne oGHOBMSIETCS CrEaYoLWMMN Crnocobamu:

* o nHtepdgency USB;
* no nHTepdericy Ethernet (pekomengyetcs).

[ns obHoBNeHus no uHtepcpency USB cnenyert:

1. B MOMEHT BKITHOUYEHNSA NUTaHKSA Npubopa HaxaTb U yaepXX1BaTb CepBUCHYIO KHOMKY. Mpubop nepeiiget
B PEXMM 3arpyauuika.

2. O6HOBWTL 10 ¢ NnomoLLbLo cneumanbHON yTUNUTLL. YTUNUTa AOCTYMNHa Ha caiTe owen.ru.

[ns obHoBNeHus no uHtepdpency Ethernet cneanyer:
1. B MO OWEN Configurator BuiGpaTth Bknagky MpownTb yCTPOMCTBO.
2. BbinonHutb ykasaHusa nporpammel (pann sctpoeHHoro 10 pa3melleH Ha canTe owen.ru).
3. Nepesarpy3nTb npubop.
Bo Bpemsa o6HoBneHus no uHtepdericy Ethernet npoBepsieTcss uenocTtHocTb darina BcTpoeHHoro O u

KOHTPOILHON CyMMBI.

NPEQYNPEXOEHUE

@ [ns 3aBepleHus obHOBNeHMs Heobxoanma nepesarpy3ka npubopa. Ecnun npnbop nogknodeH no
USB, ero Takke TpebyeTcsa OTKMOYUTD.

BHMMAHUE .

A [nsi obHOBNEHUS BCTPOEHHOTO NporpaMmHoro obecneyerus Yyepes N0 OWEN Configurator cnegyet

OTKIM4YMTb NpMbop OT yaaneHHoro obnavHoro cepeuca OwenCloud.

7.8 BoccTtaHOoBneHue 3aBOACKMX HacTpoekK

BHMMAHUE .

Mocne BocCTaHOBMNEHUS 3aBOACKMX HACTPOEK BCE paHee YCTaHOBMNEHHbIE HACTPOWKKN, KPOME CETEBbIX,

OyayT yaaneHsl.

[lns BOoCcCTaHOBNEHMS 3aBOACKNX HACTPOEK U cbpoca yCTaHOBMEHHOIO Napons cnegyer:
1. BkniounTb nuTaHue npmubopa.

2. Haxatb 1 yaepXxuBatb CEPBUCHYIO KHOMKY 6onee 12 ceKkyHA.

Nocne oTXkatnst KHOMKM np|/|6op nepesarpys3mtca n 6y,1:|,eT pa60TaTb C HaCTPOIZKaMI/I Nno yMon4aHuto.

7.9 HacTtpoiika 4acoB peanbHOro BpemMeHu

3HadeHue YacoB peanbHoro BpemeHn (RTC) MOXHO yCTaHOBUTL MMM cyMTaTh C Npubopa Yepes perucTpbl
Modbus, a Takke ¢ nomowbio MO Owen Configurator (cm. cnpaBky k Owen Configurator, pasgen
HacTtpowka yacos).

[nsa yctaHoBKM HOBOro BpeMeHu yepes pernctpbl Modbus cnegyer:

1. 3anucaTb 3Ha4YeHne BpeMeHWN B COOTBETCTBYIOLLME PETUCTPbI.
2. YCTaHOBUTb Ha Bpemsi He MeHee 1 cekyHAbl 3HaveHue 1 B perucTpe o6HOBMNEHUS TEKYLLIETO BPEMEHMU.
3. 3anucaTb B perncTp 0GHOBINEHNS TEKYLLETO BPpEMEHU 3HayeHue 0.

42


http://owen.ru/
http://owen.ru/

7 Hactporika

Cﬂeﬂ,nyLU,ny 3anncb TEKyLLero BpeMeHn MOXHO BbINOJTHUTb Yepes 1 CeKyHay.

Ecnu HeobxoauMmMo, TO MOXHO CUHXPOHU3NPOBATb YacCbl MOAYINA C yaaneHHbIM NTP cepBepomMm.

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
Mepwold CMHXPOHKM3aLKK 5
Cratyc
PucyHok 7.6 — MNapameTpbl NTP
MapameTp OnucaHwue
BkntoueHne/OTknoveHne [nsa BKNOYEHUSA pexxnumMa CUHXPOHU3aLMM BpEMEHU creayeT
yCTaHOBUTb 3HayeHue BknroyeHo
Myn NTP cepsepoB IP unn URL ncnone3syemoro nyna NTP-cepsepos
NTP cepsep 1 IP ocHoBHoro NTP-cepBepa
NTP cepep 2 IP pesepBHoro NTP-cepsepa
Mepuog cuHXpoHU3aumm Mepuopg cuHXpoHmM3aumm BpeMeHu B cekyHaax. Cnegyet
y6eanTbes, 4TO YCTaHOBNEHHOE 3HAYEHME HE NPEBbILLIAET
MUHUMAITbHO BO3MOXHOMO 3Ha4YeHUsA Anst KOHKpeTHoro NTP-
cepsepa
Cratyc CraTyc nogkntoyeHns K cepeepy
NPUMEYAHUE

Ecnun NTP-cepBep pacnonoXeH Bo BHELUHEN CETU, TO CeayeT YCTaHOBUTb KOPPEKTHbIE 3HAYEHNUs ANs
napametpos LWnto3 n DNS (Bknagka CeTeBble HACTPOWMKMW) KOPPEKTHbIE 3HAYEHUS.

<1 |MTPUMEMAHUE
1 | |HacoBoii nosic npubopa BeiGupaeTcs o Bknaake Yacbl peanbHOro BpeMeHu.

+ |1 |IPUMEYAHUE .
1 | |Ecnn moaynb nogknioyeH k obnayHomy cepeucy OwenCloud kak aBToonpenensieMmoe ycTporucTBo, TO

€ro BpemMmsa aBToMaTn4eCkmn CUHXPOHU3NPYETCA CO BpeMeHeEM obnayHoro cepBuca pas B CyTKWN.

s | |IPUMEYAHUE .
1 | |Bce ykasanHble NTP-cepsepa (B ToM uncne cepsepa 13 rnyrna) MMetoT OAUHAKOBbIV NMpUopuTeT npu
—= |onpoce.

7.10 NMpuHyauTenbHoe O6HYyNEeHne cHeTYnKa

Ecnu cyeTunk coCTOsIHUI BXOZAa NEPENOHUIICS, TO COOTBETCTBYIOLLUIA PEFUCTP OBHYNAETCA aBTOMaTUYECKU.
Ons npvHyoutenbHoro obHyrneHus cyeTyMka criegyeT 3anucatb 3HadeHne 0 B peructp cbpoca 3HaueHust
cYeTymKa.
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8 TexHnyeckoe obcnyxmBaHmne

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

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

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

* NpoBepKa KpenneHus npmbopa;

* NPOBEpPKa BUHTOBbLIX COEANHEHWI;

* yoaneHvie nbinm 1 rpssv ¢ KneMMHUKa npubopa.

8.2 baTtapes

B npubope ncnonb3yetca cmeHHas 6ataped tmna CR2032. batapes npegHasHadeHa Ans MUMTaHUSA 4acoB
peanbHOro BpEMeHM.

Ecnu 3apsig 6atapeun onyckaetca Hwke 2 B, To nHgmkartop "ABapusi" 3acBednBaetcs Ha 100 Mc oguH pas B
OBe cekyHabl. Takoe cBeYeHne nHanKaTopa CUrHanmanpyeTt o HeobxoanMocTn 3aMeHbl baTapen.

Ecnu HanpspkeHve 6aTapen yacoB pearnbHOro BpemeHu MeHblie 1,6 B, TO 3anucb KOHMUrypaLMOHHbIX
napameTpoB BbINOMHAETCA BO chnelw-namMaTb Mogyns.

Mopsiaok 3anucy KoHMUIypaLMoHHbIX NapaMeTpoB Mpu paspsikeHHoN baTapee:
1. HoBble 3Ha4YeHns KOHPUIYpaLUOHHbIX NapaMeTpoB 3anucbiBaloTcs B 6atapenHbin O3Y okono 5
CeKyH[.

2. U3 batapenHoro O3Y 3HaueHns KOHUrypaLnoHHbIX NapameTpoB NepeHocATcs BO chneLl-namaTb 1
3anyckaetcsl TaiMayT He MeHee 2 MUHYT (B 3aBMCMMOCTU OT Harpy3ku Ha Mogyrb).

NPUMMEYAHUE
CoctosiHusa 6aTapen obHoBMAETCA Nocne nogadvun NMTaHusa Unu No NcTe4eHMn 12 4acos C MOMEHTa
nogaqv nuTaHus.

@ ‘I’IPEHYI’IPE)KD,EHVIE

He pekomeHAyeTCs BbINOMHATL LIMKNNYECKYIO 3anncb KOHUIYPaLMOHHLIX NapaMeTpoB B Cryvae
pa3psifa 6atapen. Pecypc doneLu namsTi orpaHuyeH.

[ns 3sameHbl 6aTapeu cnegyer:

1. OTKNIOYMTL NUTaHMe Npnbopa u NOAKIHYEHHbIX YCTPOUCTB.
2. CHaTb npubop ¢ DIN-periku.

3. MNoaHATb KpbIWKyY 1.

4. BbikpyTuTb OBa BMHTa 3.

5. CHATb KONOAKY 2, Kak MOKa3aHo Ha puUCyHke 8.1.
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8 TexHnyeckoe obcnyxmBaHne

PucyHok 8.1 — OTcoeguHeHue knemm

6. MooyepeaHo BbIBECTU 3aLienbl U3 OTBEPCTUI C OAHOW U APYrof CTOPOHbI KOPMYCa Y CHSATb BEPXHIOK
KPbILLKY.

o 2hn SFT s § - o ®)

n_g _1

PucyHok 8.2 — 3ameHa 6aTapen

7. 3ameHuTb GaTapeto. PekomeHayemoe BpeMs 3aMeHbl 6aTapen He Gornee 1 MUHyThI. Ecnin 3ameHa
GaTapeu 3aimeT Gornblue BpemMeHu, TO CriefyeT BBECTU KOPPEKTHOE 3Ha4YeHne YacoB pearbHOro
BPEMEHM.

8. CBopky 1 ycTaHOBKY cnefyet ocyLLecTBNATbL B 06paTtHOM nopsaake.
@ NPEAYNPEXOEHUE

3anpeluaeTcs Ucnonb3oBaTth batapeto Apyroro Tuna. Bo Bpemsi yctaHoBkM GaTapev crieayet
cobnogath NoNApHOCTb.
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8 TexHnyeckoe obcnyxmBaHmne

Mocne cbopkn 1 BkModeHUs Npubopa cnegyetr ybeanTbCcss B KOPPEKTHOCTWM MoKasaHwui YacoB. B cnydae
HeobXoOMMOCTM crnedyeT CKOPPEKTUPOBaTb MOKa3aHUsl 4YacoB peanbHoro BpemMeHn B MO OWEN
Configurator.

Bo BpeMA BbIKpyYMBaHUA BUHTOB KpenieHUa KnemMmMHada Kornoadka noaHMMaeTcsd, NMo3ToMy, 4yTOObI M3bexaTb
nepekoca pekoMeHOyeTCA BblKpyyMBaTb BUHTbI NOOYEpPeHO Mo HECKOJTbKO O60pOTOB 3a OAVH paa.
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9 KomnnekTHOCTb

9 KoOMNNeKTHOCTb

HanmeHoBaHue KonuyectBo
Mpun6Gop 1 wr.
MacnopT n MapaHTUHLIN TanoH 1 9k3.
PykoBoacTBo no akcnnyaraunm 1 aks.
KommyTaumoHHbin kabenb UTP 5e 150 mm 1w
Knemma nutanusa 2EGTK-5-02P-14 1w
3arnywka pasbema Ethernet 1wT

CD ‘I'IPEJJYI'IPE)KD,EHI/IE

M3rotoBuTenb ocTaBnseT 3a cobon npaBoO BHECEHUA ﬂ,OI‘IOJ‘IHGHVIVI B KOMMJIEKTHOCTb npm6opa.
10 MapkupoBka

Ha kopnyc npubopa HaHeCeHb!:
* HanmeHoBaHue npnbopa;
* cTeneHb 3awmThl kopnyca no NOCT IEC 61131-2-2012;
* HanpsKeHne NUTaHus;
* noTpebrnsieMmas MOLLHOCTb;
* KNacc 3aWwuTbl OT NopaxeHust anekTpuyeckum Tokom no NOCT IEC 61131-2-2012;
* 3HaK cooTBeTCTBMA TpeboBaHusam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep Npubopa;
* MAC-agpec.
Ha notpebutenbckyto Tapy HaHECEHBI:
* HanmeHoBaHue nNpnbopa;
* 3HaK cooTBeTCTBMA TpebosaHusam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep Npubopa;
* [laTa U3roToBneHnst npmbopa.

11 YnakoBka

YnakoBka npubopa npousBogntca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutenbckyo Tapy,
BbIMOTHEHHYHO N3 KOpoboyHoro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecobinike novton nponssoautea no FOCT 9181-74.

12 TpaHcnopTupoBaHue U XpaHeHue

MpuGop OomkeH TPaHCMOPTUPOBATLCA B 3aKpbITOM TpaHcnopTe ntoboro Buaa. B TpaHCNopTHLIX cpeacTBax
Tapa OormkHa KpenuTbCsa COrMacHo npasunam, enNCTBYIOLLIMM Ha COOTBETCTBYIOLLIMX BUaAX TpaHCropTa.

Ycnosus TpaHCNoOpTMPOBaHWSA AOMKHbI COOTBETCTBOBaTh ycnosusamM 5 no MOCT 15150-69 npu Temnepatype
OKpy»XatoLLero Bosgyxa oT MuHyc 25 go nntoc 55 °C ¢ cobnogeHneM mep 3awmTbl OT yaapoB 1 Bubpaumn.

MpuGop crneayeT NepeBo3nTb B TPAHCNOPTHON Tape MOLWTYYHO UMK B KOHTEHepax.

XpaHuTb Npubopbl crneayeT Ha CTennaxax B UHANBUAYaNbLHON yNakoBKe UMM TPAHCNOPTHON Tape B 3aKpbITbIX
oTannMBaeMbIX MOMELLEHMAX NMpu Temneparype Bosayxa oT nmoc 5 go nmwoc 40° C 1 oTHOCUMTENBHON
BNakHOCTK Bo3ayxa He 6onee 80%.B Bo3ayxe NOMELLEHUI OOIMKHbI OTCYTCTBOBATb KUCIOTHbIE, LLIENTOYHbIE U
Opyrne arpeccuBHble NPUMECH.

MpuGop crneayeT XpaHUTb Ha CTeNnaxax.
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13 MapaHTuiiHbIEe 00sI3aTenbCTBa

13 MNapaHTUNHLbIE 06sA3aTeNnbLCTBA

M3rotoBuTeENb rapaHTUPYeT COOTBETCTBME Mpubopa TpeboBaHusam TY npu cobnogeHun  ycrioBui
aKcnyaTaummn, TPaHCMOPTMPOBAHWS, XPaHEHUS U MOHTaxa.

[apaHTUIHBIA CPOK SKcnyaTaunm — 24 mecsitia co OHA NPoaaxu.

B Ccny4yae Bbixoda an6opa N3 CTpoA B Te4yeHune FapaHTI/IIZHOFO CpoKa npu cobniogeHumn yCJ'IOBI/II;I
aKcnnyaTtauun, TpaHCNoOPTUPOBaHUA, XpaHeHMA U MOHTaXa npeanpunAaTmne-n3rotoButenb 06;|3yeTc;|
OCyLLEeCTBUTb €ro OecnnaTHbIf PEMOHT U1 3aMeHy.

Mopsiaok nepedayn npubopa B peMOHT COAEPXUTCA B NAcnopTe U B rapaHTUnHOM TasloHe.
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PacuyeT BekTopa nHMumnanuaaumm gns wndposaHs danna apxmsea

MpunoxeHne A. Pacyet BekTOpa MHMUManusauum ansa wucgppoBaHUuA
cdanna apxuBa

,D,J'IFI paCLUM(*)pOBKI/I cbaﬁna apxumeBa B Ka4yeCTBe BEKTOpa uHuUUuManu3auun cnenyetr ucnorb3oBaTb Xell-
dyHKUMt0. XeL-yHKUMSA AormkHa Bo3BpaLuaTe 8 6anT (tun long long).

Mpumep peanusaumn xeww-yHKUMN Ha s3blke NporpaMmMmupoBanus C:

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

long long Hash8 (const char *str) { // Ha ocHoBe 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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