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BBeneHue

HacTtosiliee pykoBoACTBO NO 3Kcnnyatauum npegHa3HayeHo Ans O3HaKOMMeHWst OoBcnyxuBaroLero
nepcoHana ¢ yCTPOMCTBOM, KOHCTPYKUMEN, paboTon N TEXHNUYECKUM OBCNyXMBaAHMEM MOAYNS ynpaBreHus
MY210-502 (B ganbHenwem no TEKCTY MIMEHYEMOIO «NPUOop» UM «MOZYIb»).

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

O6o3HaveHune npubopa npu 3akase: MY210-502.



Mpeaynpexaarowme coobLieHUs

B naHHOM pyKOBOACTBE NPUMEHSIOTCS CrieayoLmne npeaynpexaeHns:

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

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

@ NPEAYNPEXOEHUE

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

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

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

OrpaHquHMe OTBETCTBEHHOCTHU

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




Ucnonb3yemble abopeBuatypbl
MK — nepcoHanbHbIN KOMNbIOTEP.
MNJK — nporpammMmupyeMblin NOrMYECKUI KOHTPonep.
MO — nporpaMmHoe oGecneyenune.
LIAMN — undppo-aHanoroBbIn npeobpasoBatens.

USB- nocnegoBaTtenbHbIi MHTEPdENC ANs NoaKNYeHUs nepudepuinHbIX YCTPOWCTB K BbIMUCIIUTENBHON

TEXHUKE.
UTC- BceMnpHOE KOOpAMHMPOBaAHHOE BPEMSI.

RTC- yacbl peanbHOro BpeMeEHM.



1 HasHa4yeHue

1 Ha3HauyeHue

Mogynb npegHasHadyeH AN MOAKMOYEHUS WCMOMHUTENbHBIX YCTPOMCTB Ha OObekTax aBTomatv3auuu.
Mpubop ynpaensietcs ¢ nomowpto [MJIK, naHenbHoro koHTponnepa, MK wnu gpyroro ynpaensiowero

YCTPOMUCTBA.
Mopgynb BbinyckaeTcsa cornacHo TY 26.51.70-040-46526536-2022.

B npnbope ecTtb 6 aHanoroebIx BbIXOAOB. [Nsi KaX4oro BbIXo4a MOXHO MpOrpaMMHO 3adaTb OAMH U3 TUMOB
YHUULMPOBAHHbLIX CUTHAMOB:
*0...20 MA;

*4...20 MA;
«0..10B.

MO,EI,yJ'Ib npegHasHa4veH ana npuMmeHeHna B NpoOMbILLUNEHHOCTU U CENTbCKOM X0351CTBE.



2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XApPaKTepuCcTukn n ycrioBus 3Kcnnyataumm

2.1 TexHM4YeCKMe XapaKTepUCTUKMU

Tabnuua 2.1 — TexHU4YeCcKue XxapakTepuCcTUKn

Xapakrepuctuka 3HauyeHune
MutaHune
HanpsxeHue nutaHua Ot 10 po 48 B (HomunHanbHoe 24 B)
MoTpebnsemas MolWHOCTb (Npu NuTaHun 24 B), He Gonee 5Bt
3alumTa OT NepenostoCoBKN HANPSXKEHNSI MUTaHNSA Ectb
M2 (makcumansHas AnMTenbHOCTb
Knacc uctoynvka nutaHus npepbiBaHMA HaNpsXKeHus NutaHns He 6ornee

10 MC BKINIOYMTENBHO)

AHanoroBble BbIXxoAbl

[nanasoH HanpsHkeHUs NUTaHWs aHarnoroBoro BbiIxoaa 17...28,8 B
PaspsagHocTs LIAT 12 éut

Bpewms nporpesa LIAM* 10 MUHYT
MakcumanbHasa anuHa nuHum LA™ 30m
MuHMManbHbIV Nepnog 0OHOBMNEHMS BLIXOO0B 200 mc

Tun BbIXOQHOTO cMrHana 322% I\I:I/IAA 0...10B
Mpenen OCHOBHOM NPUBEAEHHOW MOTrPELLIHOCTU +0,5% +0,5%
MakcumanbsHas nynbcaums BbIXOQHOMO curHana 50 mkA 20 vB

Mpenen fonorHUTENBHOW NPUBEAEHHOW MOrPELLHOCTH,
BbI3BAHHOW M3MEHEHMEM TEMMNEPATYPbI OKPYXatoLLEero 0,1% 0,1 %
Bo3ayxa Ha kaxable 10 °C

MakcumanbHasa gononHUTenbHas NOorpeLuHoCTb, Bbi3BaHHAA

BNUSIHWEM 3IEeKTPOMAarHUTHbIX MOMeX 0.5% 0.5%
3awmTta oT KOPOTKOro 3aMblKaHWUs Ha BbiIXoade EcTb
[dnarHocTrka COCTOSAHUS BbIXOO0B Ectb
UHTepdhencol cBasm
NHTepdelic obmeHa CpaBoeHHbI Ethernet 10/100 Mbps
UHTepdelic koHpuryprposaHus USB 2.0 (MicroUSB), Ethernet 10/100 Mbps
Modbus TCP;

MpoTokon obmeHa gll\?l\-/ll-;

NTP
Bepcus npoTtokona IPv4

Flash-namaTtb (apxuBs)

MakcumansHbIn pasmep aina apxuea 2 k6
MakcumansHoe KonmMyecTBO hannos apxmea 1000
MwuHUManbHbIM Nepuog 3anncu apxmsea 10 cekyHg

Yacbl peanbHOro BpeMeHu

MorpelHoCTb X0aa, He bonee:

npu Temnepartype +25 °C 3 CekyHAbl B CyTKU

BO BCEM TEMMNEepaTypHOM uana3oHe 10 cekyHA B CyTK/

Tvn nuTaHua Batapes CR2032L

CpepnHuii cpok paboTbl Ha ogHow Batapee 6 net
O6LwmMe xapaKTepUCTUKK

MabapuTHble pasmepsbl (42 x 124 x 83) £1 Mm

CTteneHb 3almTbl KOpnyca IP20




2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

XapakTepucTuka 3HavyeHue
CpenHsas HapaboTka Ha oTkas™™* 60 000 4
CpenHwii cpok criy0bl 10 ner
Macca, He Gonee 0,4 kr

* Mpu BKNtoYeHMU Npubopa Ao BpemeHu nporpesa LIAI meTponornyeckne xapakTepucTKn He

pernameHTupyoTCs.
** [INsi conpoTMBNEHWIA Harpy3kun He 6onee 20 kOwm.
*** KpoMe arnemMeHTa NMTaHns 4acoB pearibHOro BpEMEHN.

|I| NMPUMEYAHUE

2.2 N3onsauunsa y3nos npubopa

Cxema ranbBaHU4ecKu N301MMpoBaHHbIX Yy3510B U TMPOYHOCTb ranbBaHN4YeCKoOn Un3oNALMn npuBegeHbl Ha

pucyHke 2.1.

| A A |
o || g | Fobod | O
| I
| |

(o)
D[I Kopnyc +
aOM4y
1500 B %

1000 B 1000 B

PucyHok 2.1 — U3onsauumsa y3noB npubopa

uSB




2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

Tabnuua 2.2 — Tunbl U3onauum

Tun OnucaHue

M3onsuus gns yacten obopynoBaHusl, HaXOAALWMXCS Nof, HanpsbkeHNEM, C LIENblo
3aLLMTbI OT NOpaXKEHMWS ANEKTPUYECKUM TOKOM. DneKTpuyeckast Npo4YHOCTb
OcHoBHag (O) OCHOBHOW M3onsumm npnbopa npoBepsieTcst TUNOBbIMU UCTIbITAHUSIMU:
NPUNOXXeHNeM UCMbITAaTENbHOIO NEPeMEHHOro HanpsiXKeHUs, BENUYMHA KOTOPOTro
pasnuyHa Ans pasnuyHblx Lenen npnbopa

HesaBuncumas nsonsaumsi, B 4ONOSIHEHWE K OCHOBHOW U30MsILMK OS5 rapaHTum
3aLNTbI OT NOPaXXEHMUs ANEKTPUYECKMM TOKOM B Clyvae oTka3a OCHOBHOWM
HononHuTeneHada ([) | nsonauyun. SnekTpudeckasi NPOYHOCTb JOMNOMHUTENBHON N30MnAuuKn npubopa
npoBepseTCs TUNOBLIMU NUCTNbITAHNUAMW UCTNbITATENbHOIO NEPEMEHHOO
HanNpPsPKEHUS Pas3NIMYHON BENUYMHDI (OeNCTBYOLLIEE 3HAYEHME)

Nsonsauua, Heobxoammasi TonbKo Anst ucnpaBHoON paboTbl 060pyaoBaHMS.

E’ NMPUMEYAHUE
PyHKUMOHarNbHast N30N5LMSA He 3aLLMLLAET OT NOpPaXKEHMWS SMEKTPUYECKUM
TOKOM, OHaKO YMeHbLLUaeT BePOATHOCTb BO3SHUKHOBEHUNA BOCM1aMeHEeHNA
W OrHSA

dyHKUMoHanbHas (P)

@ NPEQYNPEXOEHUE
3HayeHne NPOYHOCTY U3ONALMM YKa3aHO AN UCTIbITAHWUIA NPU HOPMaribHbIX KIIMMAaTUYECKMX YCNOBUSX
(Bpems BosgencTtema — 1 muHyTa) cornacHo NOCT IEC 61131-2-2012.

2.3 YcnoBus aKkcnnyaTtaumum

Mpnbop oTBevaeT TpeboBaHMAM MO YCTONYMBOCTM K BO3LENCTBMIO MOMEX B COOTBETCTBUM C

FOCT IEC 61131-2—2012. o ypOBHIO M3ny4eHUss paguornomex (MoOMexoaMuMccun) npmbop COOTBETCTBYET
Hopmawm, ycTtaHoBneHHbeiM OCT 30804.6.3-2013 n F'OCT 30804.6.4-2013. MNpubop npegHasHavyeH Ons
3KCNyaTauum B CrieayoLmx yCrnoBusx:

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

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

* 3aKpbITble B3pbiBOGE30NacHbIe nomelleHns 6e3 arpeccuBHbIX MapoB U rasos;

 ponycTtumas cteneHb 3arpasHeHms 2 no FOCT IEC 61131-2—-2012.

Mo yCcTOMYMBOCTU K MEXAHNYECKUM BO3AENCTBUSIM BO BpEMS SKCMnyaTaumm npubop cCoOOTBETCTBYET
FOCT IEC 61131-2-2012.

Mo yCTOMYMBOCTM K KNIMMATUHECKMM BO3AENCTBUSAM BO BPEMS 3KCnyaTaummn npubop cooTBeTCTBYET
MOCT IEC 61131-2-2012.

10



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

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

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

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

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

11



4 MoHTax

4 MoHTax

MpuGop 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

AN

PucyHok 4.2 — HeBepHbI MOHTaX

PucyHok 4.1 — BepHbI MOHTaX

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

(cMm. 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.

BHUMAHME
Vi ” \ | MogxkntoyeHne 1 TexHUYeckoe 0GCnyKnBaHe NPOU3BOAUTCS TOMBKO MPU OTKIMHOYEHHOM NUTaHUM
npmbopa 1 NOAKMYEHHbIX K HEMY YCTPONCTB.

2 BHUMAHUE
3anpeluaeTcs NOAKMoYaTh NPOBOAA Pa3HOro CeYEHNs K O4HOM KneMme.

5.2 Ha3zHauyeHMe KOHTaKTOB KINeMMHMKa

OJ
usB BO
Q
i CepsucHasi
KHOMKa
_ AO1A
- AO1B
_ A0IC
- AO2A
o |l >
- A0
AO3A
AO3B >
< A03C
_ AO4A >
- AO4B
_ A04C >
_ AO5A
—~ AO5B
~_ AOSC >
- AOBA
_ Ao6B |
~ AOBC
O | I LJ

PucyHok 5.1 — HazHa4yeHMe KOHTaKTOB KIeMMHUKa

Tabnuua 5.1 — HasaHayeHMne KOHTaKTOB

HanmeHoBaHue Ha3Ha4yeHue
AOxA HanpsixeHune nutaHus (+) BbIXOOOB
AOxB Bbixogbl AO1...AO6
AOxC OBwune KOHTaKTbl NUTaHWS (-) BLIXOAOB (ANVHA NUHUN NUTaHUS
aHarnoroBbIX BbIxofoB He 6onee 30 m)

5.3 HasHayeHue pa3bemoB

Pasbembl MHTepdENCOB 1 NUTaHMA NpMbopa NpMBEAEHbI Ha pUCyHke 5.2.

14



5 MopgkntoyeHne

Pasbem s
MoAKIIOYEHNS
nUTaHNS

i

/248
—u—‘ - + O
O
@ <o
o <
<o
O Pa3bembl anis
<O NOAK04EHNS
o ~~_ kabeng Ethernet
% Ethernet 2
A ] Ethernet 1
L D

PucyHok 5.2 — Pazbembl npubopa

5.4 NMutaHue

A BHUMAHUE

PeKOMeHLI,yeTCﬂ NPUMEHATb NCTOYHUK NMNTAHNUA C TOKOM Harpyskun He bonee 8 A.

BHMMAHUE
OnuHa kabensa nutaHmsa He gormkHa npesbiwaTs 30 M.

PucyHok 5.3 — HasaHayeHue KOHTaKTOB NUTaHUA

BHUMAHUE
YA . \ | icnonb3oBaHne NCTOMHMKOB NUTaHUs 6e3 NoTeHUManbHoW pasBsa3ku Unn ¢ 6a3oBoii (OCHOBHOW)
n3onsiumen uenemn HU3KOro HanpshkKeHus OT NIMHUIA NEPEMEHHOIO TOKa MOXET NPUBECTU K NOSIBIIEHUIO

onacHbIX Hal'lpFDKeHMIZ B Lienax.
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5 MopgkntoyeHne

5.5 NopgkniovyeHme K BbIXogam

Ha PUCYHKE 54 npeacrtasiieHa cxema noaKrii4YeHnA K aHarnorosbiM BblXxogam.

PﬂcyHOK 5.4 — Cxema nogknoyeHusA Harpy3ku K aHanoroBbimMm Bbixogam

[nvHa NMHUM NUTaHKSA aHanoroBbIX BbixoAoB He 6onee 30 M.

Tabnuua 5.2 — NapameTpbl noabopa HanpsiXXeHNs1 UICTOYHUKA NUTaAHNA

Pexnm paboTtbl

ConpoTtuBnexHue, Om

Hanps:xeHne nutaHusa Bbixogos, B

4-20 mA, 0—20 mA

400...600

24

0-10B

He meHee 1 KOm

24

Ecnu Bo Bpemsi paboTbl B pexume 0...20 MA 1 4...20 MA CONpOTMBMNEHNE HArpy3Kkn MeHbLLUe, YeM JOMYCTUMOE
ONs1 COOTBETCTBYIOLLEIO HanpshKeHWUst NUTaHWs, TO MocnefoBaTenbHO C Harpy3koW HeobXoauMO BKMOUUTH

OrpaHNYMTENbHBIN PE3NCTOP Rorp.

24 B

+|-

AOXxA

AOxB {1 l

AOxC

PVICYHOK 5.5 — Cxema nogknroyeHus orpaHn4ynTernibHoOro pe3ucTtopa

ConpotueneHue peanctopa Rorp OOMKHO ObiTb BbIOpaHo Taknum obpasom, 4Tobbl obLiee conpoTuBIEHNE B
Lenun Harpyskv BXOAMIO B yKa3aHHbI B Tabnuue 5.2 ananasoH. MowHocTb pesucTtopa Rorp A0MmKHa ObiThb
He meHee 1 BT.
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5 MopgkntoyeHne

5.6 NMoaknioyeHne no untepdency Ethernet
,D,J'Iﬂ NoAaKI4YeHnA an60pa k cetn Ethernet MmoxxHO ncnonb3oBaTtb cnegywune cxembl:
* «3Be3ga» (pucyHok 5.6);

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

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

MacTtep cetu

PucyHok 5.6 — MNoaknioueHne no cxeme «3Be3fa»

@ NPEQYNPEXOEHUE
1. MakcumanbHasa gnvuHa nuHuni ceasm — 100 m.
2. MopgkntounTbesa MOXHO K ntobomy Ethernet-nopty npmbopa.
3. HesapgencteoBaHHbI Ethernet-nopt cnefyeTt 3akpbiTb 3arnyLUKON.

Ina nogkntoyeHns no cxeme «Llenoyka» cnegyet ucnonb3oeaTh ob6a Ethernet-nopta npuGopa. Ecnu nputop
BbILLEN M3 CTPOS UMM OTKMOYMIIOCH NUTaHWe, TO AaHHble OyayT nepedaBaTbcs ¢ nopta 1 Ha nopT 2 6es

pa3pbiBa CBA3W.

PucyHok 5.7 — NMoakntoyeHne no cxeme «Lleno4vka»

@ NPEAYNPEXOEHUE

LWnto3 gnsa Bbixoga
B MHTEpHET

1. MakcnmanbHas gnvHa NMHUM CBA3N Mexay nsymMma coceHUMU akKTUBHbIMU yCTpOIZCTBaMVI npu

noakmnoyeHnn no cxeme «Llenovka» gomkHa 6biTb He 6onee 100 M.
2. [lonyckaeTcst CMeXHasi CXxeMa NoAKIoYeHNs.
3. HesapencTtBoBaHHbIN Ethernet-nopT cnegyet 3akpbiTb 3arnyLIKOn.

17



6 YCTpPOWCTBO U NpUHLUUN paboTbl

6 YcTpoucTBO U NpUHUMN paboTbl

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

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

* yoaneHHbI obnaYHbIv cepBuc.

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

6.2 Unaukauma v ynpaBneHue

Ha nuueBo naHenu Mogynsi pacrnonoXeHbl 3NeMeHTbl WHAuKauum — cBeToamoabl. HasHayeHue
CBETOOMOA0B NpUBeaEeHo B Tabnuue 6.1.

UBEH

MY210-502
Q)
Eth 1
Eth2
A
1
2
Aol 8
4
5
6

P

PucyHok 6.1 — JlluueBasi naHenb

NMPUMEYAHUE

B HWKHEN YacTn nuMueBon naHenu pacnonoxeHo nomne «IP».

Heobxogumo 3anucaTtb IP-agpec Moayns TOHKMM Mapkepom B 3TOM Morie Unun Ha ByMaXkHON Hakrenke
CBEpXY.
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6 YCTpONCTBO M NpMHLUMN paboThl

Tabnuua 6.1 — HasHauyeHue HQUKATOPOB

WUHaukaTop CocTosiHMe nHAMKaTopa HasHaueHue
| . HanpsieHve nutanus npubopa
Mutanue O (3eneHbin) Ceetutce nonaHo
Eth 1 (3eneHbiit) Muraet Mepenaya AaHHbIX Mo nopTy 1
Ethernet
Eth 2 (3eneHbiin) Muraet Mepenava AaHHbIX NO NOpPTY 2

Ethernet

ABapusa A (kpacHbIn)*

He cBetutcsa

C6ou oTcyTCTBYHOT

CBeTnTCs NOCTOSIHHO

C6o0i 0CHOBHOrO NpunoxexHus n/
nnm KoHdurypauum

BkritoyaeTcst oguH pas B age
cekyHAbl (BkntoyaeTcst Ha 100 mc)

Heobxognumo 3ameHnTb baTapeto
NUTaHNs YacoB (HanpsiXeHue
batapeun meHee 2 B)

Bkrovaertcs ABa pasa B cekyHay
(BkntovaeTcsa Ha 100 mc yepes
nay3y 400 mc)

Mogynb HaxoguTcs B 6e30nacHOM
COCTOSIHUK

Bknitowaetcsa Ha 900 mc yepes
nayay 100 mc

AnnapaTHbin cbon nepudepum
(Flash, RTC, Ethernet Switch),
Meperpes mogyns**

NHamkaTopbl COCTOSIHMS BLIXOAOB
(kpacHo-3eneHble)

CeTuTcs 3eneHbiM

Bbixon BkntoyeH

He cBeTtutcs

Bbixog BbIknto4eH

Ceetutcs KpaCHbIM

ABapus (HencnpaBHOCTb BbIXOAa)
*k*

NMPUMEYAHUE

* MpuopuTeTbl MHAUKaUMK cBeToamoaa «ABapusi» oT 60NbLUEro K MEHbLLEMY: annapaTHbI cOoM,
neperpes, NPoOrpaMmmHble oMok, 6e3onacHbI peXxnm, ypoBeHb 3apsifa batapen.

** Mpwn neperpese moayns 4o TemnepaTtypsbl Boiwe 95°C npmMbop BbIKNOYAET aHaNoroBble BbIXO4bI
(pexum paboTbl BbIXOQHOIO curHana — "BbIki.") u B napamMeTp COCTOSHUS BbIXOA0B BbIBOAUTCS
«Meperpe LIAM». Mpwn cHmwkeHnn Temnepatypbl Hke 85°C nponcxogut copoc nHamnkatopa
«ABapus» 1 BO3MOXHa yCTaHOBKa 3Ha4YeHUin BbIxogoB. B napameTpe CocTosiHne BbIXOAOB Nocre
3aBepLUeHUA NeperpeBa MOXHO BblOpaTh ABa pexXnMa: OTKIMIOUYNTb BbIXOAbl UM BOCCTAHOBUTL
npegplayLime 3HadeHus. Hactpowka no ymon4aHuio — BOCCTaHOBUTL NpeabiayLLme 3HaYeHus.

*** CM. pasagen 6.8.

[i]

Moa KpbILWKOM MOAYNS pacnonoXeHbl KNEMMHUKN U CepBUCHas kHonka (pucyHok 5.1).

CepBucHas kHoMKa BbINOMHAET cneayowme yHKUnK:
* BOCCTaHOBIEHME 3aBOACKUX HacTpoek (pasgen 7.10);
* ycTaHoBKa |P-agpeca (pasgen 7.4);

* 0OHOBNEHME BCTPOEHHOMO NPOrpaMmMHoro obecneyeHus (pasgen 7.8).

6.3 Yacbl peanbHOro BpeMmeHu

B npmnbope ecTb BCTPOEHHble Yackl peanbHoro BpemeHn (RTC). Yacbl peanbHOro BpemeHu paboTarT oT
cOo6CTBEHHOIO GaTapeHoro MCTOUHUKA NUTaHKS.

Otcuet BpemeHu nponssoantca no UTC B cekyHaax, HadmHas ¢ 00:00 01 axBaps 2000 roga. 3HaveHne RTC
nucnonb3yetcs Ans 3anMcu B apxms.

MogpobHee 0 HacTpolKe YacoB pearibHOro BpeMeHN cM. pasgen 7.9.

6.4 3anucb apxmBa

B moaynb BcTpoeHa dneww-namath (flash), pasmeveHHas nog dannosyto cuctemy ¢ wmndpoBaHmemM anmnos.
Anroput™m wwncpoBaHns — Data Encryption Standard (DES) B pexume cuenneHus
wugpotekcta (CBC). B kayectBe knwoya ucnonb3yetcs cTpoka superkey. Bektop uHuumanusauum

6rnokoB
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6 YCTpPOWMCTBO U MpUHLUMN paboThbl

reHepupyeTcsa ¢ NoMoLbO Xel-pyHKUMKU (CM. npunoxeHne A ). AprymeHToM yHKUUW SBNSAETCS Naporb,
3agaHHbI B [10 Owen Configurator. B koHLe daiina coxpaHseTcs KOHTPOrbHasi CyMma, paccyuTaHHas no
anroputmy CRC32 (KoHTponbHas cymMmma Takke LMdpupyeTcs).

ApxuB Moaynsi cOXpaHsieTcst B Buge Habopa cparnos. lNepuog apxvBauun, orpaHMYeHne Ha pa3mep Of4HOro
hanna un mnx konuyectso 3agaetcda nonb3osatenem B 10 Owen Configurator. Ecnv apxuB NonHOCTbLIO
3anoriHeH, TO AaHHbIE NepPe3annchiBaloTCs, HauMHasA C CamblX CTapbIX AaHHbIX CaMOro CTaporo danna.

dann apxvmBa coctouT M3 Habopa 3anucen. 3anucu pasgeneHsl cumBonamu nepeHoca ctpoku (0xOAQOD).
Kaxxgas 3anMcb COOTBETCTBYET OQHOMY MapaMeTpy U COCTOMT M3 MOSen, pasgeneHHbIX CUMBOIIOM «;» (6es
KaBblyek). PopmaTt 3anncy NpvMBeLeH B Tabnmue Huxe.

Tabnuua 6.2 — Popmat 3anucu B channe apxmea

MapameTp Tun Pasmep KommeHTapun
MeTka BpeMeHu Binary data 4 Ganta B cekyHaax HaunHas ¢ 00:00 01.01.2000 (UTC+0)
Pasgenutens Ctpoka 1 6ant CumBon «;» (6e3 kaBblvek)

YHUKanbHbIN
noeHTndukaTop Crtpoka 8 bant
napameTtpa (UID)

B Buae ctpokn us HEX-cumBonos ¢ BegyLmmm
HyNsMu

Paspenutenb Ctpoka 1 GanT Cumeon «;» (6e3 kaBblvek)

3aBUCUT OT B Buge ctpokn ns HEX-cumBonos ¢ BegyLmmm
napametpa Hynsamm

3HaueHne napameTpa Crtpoka

Pasgenutens Ctpoka 1 6anT CwvmBon «;» (6e3 kaBblvek)
1 — 3Ha4YeHue napameTpa KOppekTHO, O — 3HaYeHne
Craryc napametpa | Binary data 1 6anT napameTpa HEKOPPEKTHO M ero ganbHenwwas
0bpaboTka He pekoMeHaoBaHa
lMepeHoc cTpoKkK Binary data 2 banTa \n\r (OXOAOD)
Mpumep

PacwundpoBaHHas 3anuch:

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

roe
0x52 0x82 0xD1 0x24 — meTka BpeMeHu. [1na nonyyeHnsa gatel U BpeMeHu B popmate UnixTime
cneayet U3MeHUTb NOPAAoK 6anT Ha NPOTUMBOMONOXHbIA U 406aBUTb KOHCTAHTY-CMELLEeHne (Y1Cno

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 — pasgenuTens;

0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuKanbHbIV MaeHTUdMKaTop napametpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHume napameTpa (00000001);

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

0x0A 0x0D — crmBOnbI NepeHoca CTPOKU.

Mpnbop umkcnpyeT Bpemsi B apXmMBHbIX dhanriax no BCTPOEHHbIM YacaM peanbHOro BpeMeHUu. Takke MOXHO
3apatb YacoBoW nosic, kotopbli Oyger cuuTbiBatbcsi OwenCloud mnu BHewHum MO. 3anvcb BoO dneLwu-
namate (flash) npoucxoguT C onpepeneHHoV 4acToToOW, paccdUTaHHOW Takum obpasom, 4YTobbl pecypca
dnew-namatu (flash) npnbopa xBatmuno Ha cpok He meHee 10 neT paboTsbl.
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6 YCTpONCTBO M NpMHLUMN paboThl

[ns yteHna apxmBa MOXXHO UCNONb30BaATb:

* obnayvHbIn cepuc OwenCloud (aBToMaTu4eckoe YTeHME B Criyvae NoTepu 1 garnbHeEnLwero
BOCCTaHOBJIEHUSI CBSA3M);

+* 10 Owen Configurator (Hanpumep, ons py4YHOro aHanusaa);

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

Cnucok apxvBupyembix napameTtpoB goctyneH B Owen Configurator Ha Bknagke WHdopmaums o6
ycTpomcTtse. [Topsaok 3anvMcm napameTpoB B apxXMB COOTBETCTBYET NOPAAKY NapaMeTpoB Ha BKagke.

ApxuB cunTbiBaeTcs ¢ nomowpto 20 dyHkuum Modbus (0x14). JaHHas yHKLMSA BO3BpaLLaeT CoaepXaHue
perncTposB ¢harina namaTu U NO3BOMSET C NOMOLLBIO OQHOrO 3anpoca NPoYnTaTb OO4HY UM HECKOMBKO 3anuncemn
N3 OQHOrO UIM HECKOMBKNX DannoB.

B 3anpoce uteHuns panna gns Kaxkaon 3anmcu ykasolBaeTcs:
* TUN ccbinku — 1 6anT (QomkeH 6bITb paBeH 6);
* HoMep harina — 2 GanTa;
* HavanbHbIN agpec perncTpa BHyTpu danna — 2 6anTa;

* KONMYECTBO PErNCTPOB AN YTeHus — 2 6anTa.

NMPUMEYAHUE
Homep dhaina B 3anpoce no Modbus paccunTtbiBaetca kak 4096 + nopsiakoBbIN HOMep danna.
MopsaakoBas Hymepaums dannos Begetca ¢ Hyns. MNapameTtp «llocnegHuin MHAEKC apxnBa» COaepXuT
NopsiAKOBbIM HOMepP dhannia apxmea, B KOTOPbIV NOCNEeaHUA pa3 3anncbiBanvch JaHHbIE.

KonnyecTBo cuMTbIBaEMbIX PEMMCTPOB B 3anpoce AOMKHO BbiTb nogobpaHo Takum obpasom, 4Tobbl AnvHa

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

Pasvep cbanna apxvmBa 3apaHee HeW3BECTEH, MO3TOMY CrefyeT CUYATbIBaTb MOPLMM AaHHbIX C MOMOLLbIO
OoTAenbHbIX 3anpocoB. Ecnv B oTBeT Ha 3anpoc Oyger nomy4yeHo coobLlleHne € KOAOM  OLIMOKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTb BbIBOA, YTO ajpeca pernctpoB B 3anpoce
HaxogaTcs 3a npegenamu cpanna. Ytobbl cumMTaTb MNocnegHWe AaHHble davina, Tpebyercss yMeHbLUUTb
KONM4eCcTBO PErMcTpoB B 3amnpoce.

NMPUMEYAHUE
m Ecnn oTknounTb NUTaHMe BO BpeMA 3anncn aHHbIX B apXuB, 3annCb MOXET HE COXPaHUTbCA.
6.5 PeXxnmbl oOMeHa AaHHbIMU

Mopnynb noaaepXXuBaeT crieqytolmne pexmnuMbl o6MeHa gaHHbIMK:

» 06meH ¢ MacTtepom ceTn no npotokony Modbus TCP (nopt 502) — g0 4 o4HOBPEMEHHbLIX COEANHEHWI
¢ pasHbiMy1 Mactepamu ceTtu;

* coeguHeHune n oomMeH gaHHbiMu ¢ MK ¢ nomousto MO Owen Configurator;

» 06MeH ¢ yaaneHHbIM obnayvHbiM cepsrcom OwenCloud (Heobxoamm 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 nportokony Modbus TCP

Onepauus DyHKUMA
YTenue 3 (0x03) nnm 4 (0x04)
3anuck 6 (0x06) nnm 16 (0x10)

MonHbin cnvcok pernctpoB Modbus npenctaeneH B Tabnuvuax Hwke. Takke MOXHO cuMTaTb OOCTYMHblEe
permcTpsbl ¢ npubopa c nomowbo Owen Configurator (Bknagka MapameTpbl ycTponcTBa).
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

Tabnuua 6.4 — O6wKe perncTpbl onepatuBHOro oo6meHa no nporokony Modbus

HasBaHue Peructp Pasmep/Tun/onucaHue

HasBaHue (nms1) npmubopa (DEV) 0xFO000 CwvmMBonbHas cTpoka go 32 6anr,
koguposka Win1251

Bepcusa BctpoeHHoro MO npubopa 0xF010 CumBonbHas cTpoka ao 32 6anT,

(VER) kogunposka Win1251

Bpewms 0xF080 4 GawnTa, B cekyHgax ¢ 2000 r

YacoBow nosic 0xF082 2 6anTa, INT16, cmeweHne B
MUWHyTax oT puHBKNYa

3aBopckon Homep npubopa OxF084 CwvmBonbHasi cTpoka 32 6anta,

koauposka Win1251,
ncnonb3yercs 17 cMMBOIOB

Tabnuua 6.5 — Pernctpbl o6meHa no npotokony Modbus

MapameTp 3HayeHue Appec peructpa | Tun gocTtyna ®dopmar

(ep,. M3M.) DEC HEX AaHHbIX

3HaveHune Bbixoga 1 B %o 0...1000 (0,10 %) | 3000 0xBB8 UTteHune un UINT 16
3anucb

3HayeHue Bbixoaa 2 B %o 3001 0xBB9 YTeHune un UINT 16
3anucb

3HayeHue Bbixoaa 3 B %o 3002 0OxBBA YTeHune un UINT 16
3anucb

3HadeHue Bbixoaa 4 B %o 3003 0xBBB YTeHune un UINT 16
3anucb

3HayeHue Bbixoaa 5 B %o 3004 0xBBC YteHune un UINT 16
3anuncb

3HayeHue Bbixoaa 6 B %o 3005 0xBBD YTeHune un UINT16
3anucb

BesonacHoe 3HaveHue Bbixoaa 1 0...1000 (0,10 %) | 3032 0xBD8 YTeHue un UINT 16
3anucb

Bes3onacHoe 3Ha4yeHune Bbixoga 2 3033 0xBD9 YteHne un UINT 16
3anucb

BbesonacHoe 3HaveHune Bbixoga 3 3034 OxBDA YTeHune un UINT 16
3anuncb

BbesonacHoe 3Ha4yeHue Bbixoada 4 3035 | 0xBDB YreHne u UINT 16
3anucb

BesonacHoe 3HadeHune Bbixoaa 5 3036 0xBDC YTeHune un UINT 16
3anucb

Bes3onacHoe 3Ha4eHue Bbixoaa 6 3037 0xBDD YteHne un UINT 16
3anucb

3HadveHue Bbixoga 1 B MkKA/MB MKA/MB 3064 OxBF8 YteHne n UINT 16
3anuncb

3HayeHue Bbixoaa 2 B MKA/MB 3065 0xBF9 YTeHune un UINT 16
3anucb

3HayeHue BbIxoaa 3 B MKA/MB 3066 OxBFA YteHne n UINT 16
3anucb

3HayeHue BbIxoaa 4 B MKA/MB 3067 0xBFB YteHne n UINT 16
3anucb

3HayeHue Bbixoaga 5 B MKA/MB 3068 OxBFC YteHne n UINT 16
3anucb

3HayeHue BbiIxoaa 6 B MKA/MB 3069 0xBFD YTeHune un UINT 16
3anucb
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HayeHue Appec peructpa | Tun poctyna dopmat
(eﬂ. M3M.) DEC HEX AaHHbIX
CocTtosiHMe BbIxoaa 1 0 — Hopwma; 3128 0xC38 | Tonbko YTeHue UINT 16
CocTosiHue Bbixoaa 2 2 _ngTCy;fMT?”e 3129 | 0xC39 | Tonbkoutenune | UINT 16
CoctosiHue Bbixoga 3 3 n?;l)erp’es 3130 0xC3A | Tornbko YTeHue UINT 16
CoctosiHue Bbixoga 4 LA, 3131 0xC3B | Tonbko 4TeHue UINT 16
CocTosiHue Bbixoga 5 (5);1'}?‘4”:;_' 3132 | OxC3C | TonbkouteHue | UINT 16
CocTtosiHMe BbIxoaa 6 6 — KOpOTKC7)e 3133 0xC3D | Tonbko 4TeHune UINT 16
3aMblkaHue
Pexxum paboTbl Bbixoga 1 0 — BbIKMIOYEH; 3160 0xC58 YTteHve n UINT 16
1 — pesepB 3anucb
Pexum paboTbl Bbixoaa 2 (BbIKITIOYEH); 3161 0xC59 YUrteHune n UINT 16
32 —g- : 21(;) i 3anmch
—0...20MmA;
Pexunm paboTbl Bbixoga 3 4—4 20 mA 3162 0xC5A L-I;ae:lrcebm UINT 16
Pexum paboTbl Bbixoga 4 3163 0xC5B YteHuve n UINT 16
3anucb
Pexum paboTbl BbIxoga 5 3164 0xC5C YteHue n UINT 16
3anucb
Pexum paboTbl Bbixoga 6 3165 0xC5D UTteHune n UINT 16
3anucb
CocTosiHMe AnarHoCTUKM BbIXOJ0B 0...FF 3192 0xC78 | Tonbko YTeHue UINT 8
CocTosiHMe BbIX04oB nocne 0 - OTKNIOYEHBI, 4001 OxO0FA1 YteHune n UINT 16
3aBepLUeHNs neperpesa 1 - BOCCTAHOBUTb 3anuncb
npeabigyLime
3HayeHus
Temnepatypa mogyns -200 go 200 61624 | OxFOB8 | Tonbko uteHne | FLOAT 32
Bpems B munnucekyHgax — 61563 | OxFO7B | Tonbko YTeHue UINT 32
HoBoe Bpems [ata/Bpems B 61565 | OxFO7D UrteHune n UINT 32
cekyHpgax ¢ 1 3anucb
saHBaps 2000 r.
3anucaTb HOBOE BpeMsi 0-He 61567 | OxFO7F YUrteHune n UINT 16
3anucbIBaThb; 3anucb
1 —3anuncatb
Bpewms n gata (UTC) [ata/Bpems B 61568 | OxFO80 | Tonbko uTeHue UINT 32
cekyHpax c 1
aHBaps 2000 r.
YacoBol nosic CwmelleHne B 61570 | OxF082 YTteHne n INT 16
MUHYTax OT 3anucb
puHBMYa
MAC agpec — 61696 | OxF100 | Tonbko YTeHue UINT 48
DNS cepsep 1 — 12 0xC UteHne n UINT 32
3anucb
DNS cepgep 2 — 14 OxE YUrteHue n UINT 32
3anucb
YctaHoBuTb IP-agpec — 20 0x14 YteHuve n UINT 32
3anucb
YcTaHOBUTbL Macky noaceTu — 22 0x16 YT1eHne n UINT 32
3anucb
YctaHoBuTh IP-agpec wnto3a — 24 0x18 YT1eHne n UINT 32
3anucb
Tekywmn IP-agpec — 26 Ox1A Tonbko YTeHue UINT 32
TekyLiasa macka nogcetun — 28 0x1C Tornbko yTeHne UINT 32
Texkywnin IP-agpec wnosa — 30 Ox1E Tonbko uTeHne UINT 32
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HayeHue Appec peructpa | Tun goctyna ®dopmar
(eﬂ. M3M.) DEC HEX AaHHbIX
Pexxum DHCP 0 — BbIK; 32 0x20 UTteHune un UINT 16
1—BKn,; 3anucb
2 — pa3oBas
yCTaHOBKa
KHOMKOWN
MogkntovyeHme k OwenCloud 0 — BbIKN; 35 0x23 UTteHune un UINT 16
1 — BKI. 3anucb
Cratyc nogkntoyeHunsa k OwenCloud 0 — HeT cBA3Y; 36 0x24 UrteHune un UINT 16
1 — coeanHeHue; 3anncb
2 — paborTa;
3 — ownbka;
4 — HeT napons
Tanm-ayT nepexoaa B 6e3onacHoe B CEKyHOax 700 0x2BC YteHune un UINT 8
COCTOSIHME 3anucb
PaspeLueHne kKoHpUrypnpoBaHus 0- 701 0x2BD UTteHune un UINT 8
3abroKnpoBaHo; 3anncb
1- paspeLueHo
YnpaBneHve 1 3anvMcb 3Ha4YeHnn 0- 702 0x2BE YUteHune un UINT 8
3abnokMpoBaHo; 3anucb
1- paspeLueHo
Hoctyn k peructpam Modbus 0 — 3anper; 703 0x2BF YUteHne un UINT 8
1— uyTeHue; 3anucb
2— 3anunco;
3— goctyn
CocTtosHue batapewn (HanpsbkeHue) 0...3300 (mB) 801 0x321 | Tomnbko YTeHue UINT 16
Mepuop apxmBmMpoBaHus 10...3600 900 0x384 UteHne un UINT 16
(cekynpn); 3anucb
3aBofckas
HacTponka — 30
BkntoueHne/OTkntoveHne NTP 0 — BbIKN; 5632 | 0x1600 UTteHune un UINT 16
1 — BKI. 3anucb
Myn NTP cepsepoB . 5633 | 0x1601 UTteHune un STRING
3anucb 256
NTP cepBep 1 _ 5697 | 0x1641 UTteHune un UINT 32
3anncb
NTP cepsep 2 _ 5699 | 0x6143 UTteHune un UINT 32
3anncb
Mepwuog cuHxpoHmsaumm NTP 5...65535¢c 5701 0x1645 YteHne n UINT 16
3anucb
Cratyc NTP 0 — OTKMNIOYEHO; 5702 | 0x1646 UTteHne un UINT 16
1 — onpoc; 3anucb
2_
CVMHXPOHM3NpPOBa-
HO
MogkntoveHue k 6pokepy MQTT 0 — BbIK.; 5888 | 0x1700 | Tomnbko yTeHue UINT 16
1 — BK.
Jlorvh MQTT — 5928 | 0x1728 UTteHune un STRING
3anucb 256
Mapons MQTT — 5960 | 0x1748 UTteHune un STRING
3anucb 256
Wwms yctporctea MQTT - 5896 | 0x1708 YUTteHune un STRING
3anucb 256
Agpec 6pokepa MQTT — 5993 | 0x1769 YTteHne un STRING
3anucb 256
Mopt MQTT 0...65535 5891 | 0x1703 UTteHune 1 UINT 16
3anncb
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HayeHue Appec peructpa | Tun poctyna dopmat
(eﬂ. M3M.) DEC HEX AaHHbIX
XpaHeHue nocneaHero coobuleHus |0 — BbIKN.; 5895 | 0x1707 YTeHuve n UINT 16
MQTT 1 — BKI. 3anncb
WHTepan nybnukaumm MQTT 5...600c 5892 | 0x1704 YteHune n UINT 16
3anncb
KauectBo o6cnyxmBanua MQTT 0 - QoS0; 5893 | 0x1705 UTteHve n UINT 16
1-QoS1; 3annchb
2 -QoS2
WHTepBan Keep Alive MQTT 0...600c 5992 | 0x1768 YUrteHue n UINT 16
3anncb
Cratyc MQTT 0 — OTKMNtOYEHO; 6025 | 0x1789 | Tonbko yTeHue UINT 16
1 — NOAKNIOYEHO;
2 —owumbka
coeanHeHust
Bkntountb (MQT Tstatus) 0 — BbIKM.; 6026 | Ox178A YUTteHne n UINT 16
1 — BKI. 3anucb
BkntoueHne/OTknoveHne SNMP 0 — BbIKI.; 5120 | 0x1400 YUrteHune n UINT 16
1 —BKN. 3anucb
Coobuectso anga yreHna SNMP — 6001 0x1771 YteHuve n STRING
3anucb 256
CoobuectBo ans 3anmucn SNMP — 6017 | 0x1781 UrteHune n STRING
3anucb 256
IP agpec ansa nosywkn SNMP — 5121 | 0x1401 YUrteHue n UINT 32
3anncb
Homep nopTta anga noByLKK 0...65535 5123 | 0x1403 YteHne n UINT 16
3anncb
Bepcusa SNMP 0 — SNMPv1; 5124 | 0x1404 YUrteHune n UINT 16
1 — SNMPv2 3anucb
Tabnuua 6.6 — Ucnonb3yemblie hopmaTbl AaHHbIX
dopmaTt fgaHHbIX Kon-Bo Pasmep OnucaHue
peructpoB
Unsigned 8 1 1 6awnt Llenoe yncno 6e3 3Haka
Unsigned 16 1 2 banTa
Unsigned 32 2 4 baniTa
Signed 16 1 2 bavita Lienoe umcno co 3HakoMm
Date time 32 2 4 banta [ata/Bpems B cekyHaax ¢ 1 aHBaps 2000 r.

6.5.2 Kogbl owimbok gana nportokona Modbus

Bo Bpemsa pabotbl mogyns no npotokony Modbus BO3MOXHO BO3HMKHOBEHWE OLIMOOK, NPEACTaBEHHbLIX B
Tabnuue 6.7. B cnyyae Bo3HMKHOBEHNS OLLIMBKM MoAynb oTnpasnseT MacTtepy ceTn OTBET C KOOOM OLLMOKMN.

Tabnuua 6.7 — Cnncok BO3MOXHbIX OLLMOOK

Ha3BaHue own6KM BosBpalyaembii kof OnucaHue ownbKn
HeponycTtuMmbin Koa dyHKUMK — oLumbka
MODBUS_ILLEGAL_FUNCTION 01 (0x01) BO3HMKAET, €CNV MOAYIb HE NOAAEPKMBAET

dyHKkumio Modbus, ykasaHHylo B 3anpoce

Heponyctumbln agpec perncrpa — owmnbka
BO3HWKAET, €Cnu1 B 3anpoce ykasaHbl agpeca
perncTpoB, OTCYTCTBYIOLLME B MOAYne

MODBUS_ILLEGAL_DATA_
ADDRESS 02 (0x02)
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MpogomkeHue Tabnuubl 6.7

HassaHue owmn6kn BosBepawaembin kog OnucaHue ownGKM
HeponycTMMoe 3HayeHne faHHbIX — OLMbKa
MODBUS—\I/;%_%%AL—DATA— 03 (0x03) BO3HUKAET, €CNN 3anpoc COAEPXNUT
HeLoNyCTUMOE 3Ha4YeHue Ansi 3annucu B perncTp
MODBUS_SLAVE_DEVICE Owunbka BO3HMKAET, €Crv 3anpoLleHHoe
_ — — 04 (0x04) ~
FAILURE OeNCTBNE He MOXKET ObITb 3aBEPLUEHO

Bo Bpemsa obmeHa no npotokony Modbus Modynb npoBepsieT COOTBETCTBME 3aMpOCOB creumdukaumm
Modbus. He npolueaLive npoBepKy 3anpockl UrHOPUpYOTCS ModyrneM. 3anpochkl, B KOTOPbIX YKa3aH aapec, He
COOTBETCTBYHOLLWI aapecy MOAYNs, TakkKe UTHOPUPYIOTCS.

[anee npoBepsdeTca kog dyHKUuK. Ecnn B MOAyNb NpUMXoamMT 3anpoc C KoAoOM PYHKLMMK, HE yKa3aHHOW B
Tabnuue 6.8, Bo3HukaeT owmbka MODBUS _ILLEGAL_FUNCTION.

Tabnuua 6.8 — Cnucok nogaepxunBaeMbix hyHKLUN

HaszBaHue dyHKUUMU Koa chyHkumumn OnucaHue pyHKLMM
MODBUS_READ_HOLDING _ 3 (0x03) UTeHne 3Ha4YeHN U3 OOHOIO UMK HECKOMBbKNX
REGISTERS pernMcTpoB XpaHeHud
MODBUS_READ_INPUT _ 4 (0x04) YTeHune 3HaYeHUn 13 OOHOIO UMM HECKOIBbKNX
REGISTERS perncTpoB BBoAA
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anuncb 3Ha4YeHns1 B OAMH perncTp
MODBUS_WRITE_MULTIPLE_ y
REGISTERS 16 (0x10) 3anucb 3Ha4YeHWI B HECKOSbKO PErMCTPOB
MODBUS_ READ_FILE_RECORD 20 (0x14) UTteHne apxmBa u3 danna
MODBUS_WRITE_FILE _ y
RECORD 21 (0x15) 3anucb apxvBa B chain

Cutyauun, npuBogsLLmMe K BOSHUKHOBEHMIO OLLMGOK BO BpeMs paboThbl ¢ permctpamm, onucaHsl B Tabnuue 6.9.

Tabnuua 6.9 — OwnGKN Bo Bpems paboTbl ¢ perncrpamm

Bo3MoXxHble cuTyauuu, npuBoasLume
K oLunoGkKe
* KONMMYECTBO 3anpalunBaembIX PermcTpoB
MODBUS_READ _ MODBUS ILLEGAL DATA Oonblle MakcumMarnbHOro BO3MOXHOIo
HOLDING_REGISTERS ADDRESS B yncna (125);
* 3anpocC HecyLLeCcTBYIOLLEro napameTpa
* KOSIMYECTBO 3anpallnBaeMbIX PeErmcTpoB

MODBUS_ READ_INPUT _ MODBUS ILLEGAL_DATA Gonblue MakcMManbHOro BO3MOXHOMO
REGISTERS ADDRESS uncna (125);

* 3anpoc HecyLLeCTBYIOLLEro napameTpa

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

* MONbITKa 3anucy napameTpa, AoCTyn Ha
3anncb K KOTOPOMY 3anpeLLeH;

* MONbITKA 3anMcy NnapameTpa Takoro Tmna,
3annchb B KOTOPbLIN HE MOXET ObITb

MODBUS _ILLEGAL_DATA _ ocyliecTBrneHa faHHow yHKUMEN.

ADDRESS Moaaepxusaemble TUMbI:
MODBUS_WRITE_SINGLE_ * 3HaKoBble 1 6e33HaKoBble Liernble

REGISTER (pa3mep He Gonee 2 6aiT);
* nepeyncnsemMble;
« float16 (Ha AaHHbI MOMEHT B Moayne
TaKoW TWN He UCMONb3yeTcs).
* 3aMpoC HeCyLLeCTBYIOLLEro napameTpa

MUcnonbayemasn cyHkumus HanmeHoBaHMe oWNGKM

¢ BbIXOA 3a npeaenbl MakCumanbHOro nin
MODBUS—ILLEGAL—DATA— MWHMMaAlibHOIo OI'paHVI'-IeHVIﬂ ana

VALUE napametpa
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MpopomkeHue Tabnuubl 6.9

Ucnonb3yemasn cyHKUMA

HanmeHoBaHue oWMNGKK

Bo3MOXHble cuTyauuu, npueoasiyne
K OLLMOKe

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* 3aMn1Cb HECYLLECTBYIOLLErO NapameTpa;

* MonbITKa 3anuMcy napameTpa, 4OCTynN Ha
3anncb K KOTOPOMY 3anpeLLeH;

* KONMYECTBO 3anUCbiBaeMbIX PEFMCTPOB
HornblLue MakCUManbHOro BO3MOXHOTO
yncna (123)

MODBUS_ILLEGAL_DATA_
VALUE

* He HarigeH TepMuHupytomin cumson (\0)
B CTPOKOBOM napameTpe;

* pa3Mep 3anpalimBaeMbliX AaHHbIX
MeHbLLe pa3mepa NepBoro nnu
nocnegHero B 3anpoce napameTpa;

* BbIXOZ 3a Npeaeribl MakCMarnbHOro Unm
MWHUMarbHOrO OrpaHNYeHnn ans
napametpa

Cutyauun, npuBOLSALLNE K BOSHUKHOBEHMIO OLLMOOK BO BpeMs paboThl C apXMBOM, ONmncaHbl B Tabnumue 6.10.

Tabnuua 6.10 — OwMGKM BO Bpemsi paboTbl C apXUBOM

Ucnonb3ayemasa pyHKUMA

HaunmeHoBaHue oWNOKKN

Bo3MoXxHble cuTyaumm, npusogsiime
K OLLNOKe

MODBUS_READ_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

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

MODBUS_ILLEGAL_DATA_
ADDRESS

« reference type He cooTBeTCTBYET
cneundukaumu;

* HE y4anoch OTKPbITb hann AN YTeHns
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* HE yOanocb NEPEMECTUTLCS K HY)KHOMY
CMeLLeHunio B hanne

MODBUS_SLAVE_DEVICE_
FAILURE

* owmbka yganeHus cdanna npu sanpoce
Ha yoaneHue;

* 3aMpoc CrnuLKom 60MbLLIOro KonMyecTsa
OaHHbIX (6onbLe 250 6anT);

* HegonycTMMbIv record number (6onbLue
0x270F);

* HegonycTuMmbln record length (BonbLue
0x7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLUNMBOYHBIN pa3mep AaHHbIX (0x09 <=
data length <= 0xFB)

MODBUS_ILLEGAL_DATA _
ADDRESS

* reference type He cooTBeTCTBYET
crneumndmkaumm;
* HE y[4anochb OTKPbITb darn Ang 3anucu

MODBUS_SLAVE_DEVICE_
FAILURE

* 3anpalumBaembivi hann OTCYTCTBYET;

* 3anpaluvBaemblii chann JocTyneH
TOMNbBKO A1 YTEHUS;

* He yganocb 3anucaTb HeobxogmMmoe
Konum4yecTtBo 6anT

6.5.3 Pabota no npotokony MQTT

Apxutektypa MQTT onpegensieT Tpy Tuna yCTPONCTB B CETU:

* 6pokep — ycTporcTBo (06bI4HO — 1K ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBASET Nepeaady coobLeHnn
OT n3garenen K nognMcYnKkam;

* uspartenuv — yCTpOVICTBa, KOTOpPbI€ ABNAKTCA NCTOYMHUKaMM OaHHbIX Ald noANMNCHYUNKOB;
* NOANMUCYUKN — yCTpOIZCTBa, KOTOpbIE€ Nony4arT AaHHble OT nagatenen.

OgHo yCTpOVICTBO MOXEeT COBMELLAaTb (byHKLI,VIVI n3garena n noanncyuka.
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MQTT
BPOKEP

Moanucka

MNy6nukaums Moanucka/
My6énukauma

Novrie veTooueT

PucyHok 6.2 — CTpykTypHas cxema o6mMeHa no nporokony MQTT

Moanucka u nybnukauma gaHHbIX NPOUCXOAMT B pamMKax TOMMKOB. TONWK npeacTtaBnsieT cobor CUMMBOMNbHYO
cTpoky ¢ kogupoBkon UTF-8, koTopasi no3BonsieT OQHO3HAYHO WAEHTUUUMPOBATL OnpeaereHHbIN
napametp. TONMKN COCTOAT U3 YPOBHEW, pasfensieMbIX CUMBOIOM «/».

NMPUMEYAHUE
El Tonukn MQTT MoryT BKMoYaTh B cebsi 3anonHMTEnmn — cneumarnbHble CUMBOITbI, KOTOpblE
obpabatkiBatoTcs 6Gpokepom ocobbim obpasom. CyLuecTByeT ABa TUMNA 3anoNHUTENEN —
OLHOYPOBHEBbIN 3aMONHUTENb «+» 1 MHOTOYPOBHEBbI 3aNONHUTENDb «#».

NPEAYNPEXOEHNE
@ Tonukn ABRAKOTCSA YYBCTBUTENBHBLIMU K PETUCTPY.

CTtpykTtypa TonukoB mogynen: Cepusa/Umsa_yctponctBa/®yHkuusa/Umsa_ysnalllapamerp, rae:

» Cepus — HaMMeHOBaHMe cepun YCTPOCTBA, Bcerga MMeeT 3HavyeHne MX210;
* UMs_ycTponcTBa — Msi KOHKpEeTHOro moayns, 3agaHHoe B 1O Owen Configurator (cm. pasgen 7.1);

* dyHKkumsa — GET (4TeHne 3HadeHui BXO40B 1nu Bebixoaos) unu SET (3anvck 3HadeHuI BbIXO40B
mMoayns);

* Umsa_yana — tun Bxogos unu Bbixogos (DI/DI/AI/AO);
* MapameTp — Ha3BaHWe KOHKPETHOrO NapameTpa (cm. Tabnuuy 6.11).

Tabnuua 6.11 — YpoBHM TONMKOB MoAyns

Nma
. dopmat
Cepua | yctpon- |®yHkuua| Umsaysna| [lapameTtp OnucaHue IHAYCHUA
cTBa
_ SET. VALUE_ 3HayeHne aHanorosoro | C nnasaroLLen
MX210 | Device GET |AO1-AO6|  BERCENT |Bbixoma s %o (0,10 %) | Toukoit
. SET, 3HaueHune aHanorosoro | C nnasatoLleit
MX210 il GET AO1-ACB | VALUE_PHYS BbiIxo4a B MB nnu MkA | Toukon
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Mpumep

1. 3anuck 3Ha4YeHUs aHanoroBoro BbixoAa B %o
MX210/Device/SET/AO1/VALUE_PERCENT

2. Ucnonb3oBaHMe OQHOYPOBHEBOrO 3anofHUTens
MX210/Device/SET/+/COUNTER — 0ygeT nonyyeHa MHopMaumsi O 3HaYEHUSAX CHETHMKOB BCEX
OUCKPETHbIX BXOO0B MOAYJIA, TO €CTb 3TOT TOMWK S3KBMUBAlIEHTEH Ha6opy TOMUKOB:

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

MX210/Device/GET/DIn/COUNTER

3. Ucnonb3oBaHMe MHOroypoBHEBOIO 3anoNHUTENs
MX210/Device/GE T/ — 6ygeT nony4veHa nHdopmManms 0 BCEX MapameTpax Moayns, 4OCTYMNHbIX A1is
yteHus (GET), To ecTb 3TOT TOMMK SKBUBANeHTEH 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 Pabota no npotokony SNMP

MpoTokon ocHoBaH Ha apxutektype «KnueHt/Cepsep», Npu 9TOM B TEPMUHOMOIMU MPOTOKOMA KMWEHTHI
Ha3blBalOTCA MeHeaXXepaMu, a CepBepbl — areHTaMu.

MeHnepxepbl MoryT npoussoauTb uTteHne (GET) u 3anuce (SET) napameTpoB areHToB. AreHTbl MOryT
OTNpaBnATb MeHemxepam yBedOMeHus (Tpanbl) — Hanpumep, O nepexoge obopyaoBaHUs B aBapunHOe
COCTOSsIHME.

Kaxabll napameTp areHTa WMeeT yHuKanbHbii uaeHtTudpmkatop (OID), npencrtasnsowmin  cobon
nocrnenoBaTenbHOCTb UMAP, pasfderneHHbiXx Todkamu. [ns ynpoLleHus HacTpomku obMeHa npov3BOaAUMTENN
YCTPOWCTB-areHToB 00bIYHO NpepocTaensanT MIB-dannbl, KoTopble BkMtovaloT B cebst cnucok napameTpoB
npubopa ¢ MX Has3BaHMAMU N MaeHTUdUKatopamu. AT dannbl MOryT ObiTb MMMopTupoBaHbl B SNMP-
MeHeaxep.
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GET/SET
-} -
Trap
GET/SET t /Trap\ tGET.fSET GET/SET

PucyHok 6.3 — CTpykTypHas cxema o6mMeHa no nporokony SNMP

6.6 Pexxnmbl paboTbl aHanoroBbIX BbIXO40B

B npubope peanu3oBaHbl 6 aHANOroBbIX BbIXOOO0B, KaXAbI U3 KOTOPbIX MOXHO HACTPOUTbL AN CrieaytLero
pexunma paboTbl:
*0...20 MA;

*4...20 MA;
«0...10 B.

Kaxablil BbIXOA4 MOXHO HacTPOWUTb Ha Mo6GOM U3 BbILIENEPEUNCHEHHbIX PEXMMOB PaboTbl HE3ABUCMMO OT
pexuma paboTbl APYrX BbIXOAOB.

3HayeHne aHanoroBoro Bbixoda MOXHO 3afaTb MyTEM 3anucaB 3HAYeHWsi B COOTBETCTBYHOLLME PErucTpbl No
npotokony Modbus. 3HaueHne 3agaeTca B gonax npoueHta oT 0 4o 1000 (4To cooTBETCTBYET 3Ha4YeHUio o1 0
80 100 % c TovHocTbio 0,1 %) nnm B unsmyecknx BeNUUMHax — Mmkpoamnepax (ans pexvmva 0...20 mA n 4...
20 mA) nnn B munnueonbstax (ansa pexuma 0...10 B). Ecnu 3agatb 3Ha4yeHne B 04HOM perucTpe, 3Ha4yeHune B
OpYyrom aBTOMaTUYECKM NMEPECHUTBIBAETCS.

6.7 Be3onacHoe coCTOsIHUe BbIXOAHbIX 3TIeMEeHTOB

[nsa kaxgoro BbIxoga MOXHO 3ajaTb 6e30macHoOe COCTOsIHME B COOTBETCTBYHOLLEM NapameTpe BesonacHoe
coctosiimne (ot 0 go 100 %).

Bbixog nepexoauTt B ©e3onacHoe CcOoCTosiHME, ecnu npu BKMKOYEHUN UK B TeYeHne BpeMeHUn TaﬁM—ayTa
OTCYTCTBYKOT KOMaHAbl OT MaCTepa cetn. Ecnu 3HayeHune Ta17|M-ayTa paBHO 0, TO BbIXoq He nepexoanTt B
©e3onacHoe CoCTosIHME.

Mpn OTKNIOYEHUM OCHOBHOMO MUTAHWA MOOYNS U HaNWYMM MUTaHWUS BbIXOAHbLIX 3MEMEHTOB BCE BbIXOAbl
nepengyT B coctosHune 0 B (ans pexuma 0...10 B), 0 MA (ans pexuma 0...20 mA) nnm 4 mA (ans pexuma 4
MA). MakcrmanbHoe Bpems nepexofa B 6e3onacHoe COCTOsHUE nocne nponagaHns OCHOBHOMO NUTaHus — 9
CeKyHA.
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6.8 [InarHoCTUKa COCTOSAHUA BbIXOAHbLIX 3JIEMEHTOB

[ns kaxgoro BbIxoada npegycMmoTpeHa gnarHoCcTtuka cnegyrowmnx HeMCﬂpaBHOCTeVIZ

* KOPOTKOE 3aMblKaHue B Lienun Harpyskm (Tonbko ans pexuma 0...10 B);

* 00pbIB Harpy3ku B pexxumax 0...20 mA, 4...20 MA;

* neperpes LIAT.
Ecnn Bbixog HeucnpaseH, npubop 3anucbiBaeT «1» B COOTBETCTBYHOLWMW OGUT GUTOBOM Macku peructpa
COCTOSIHVSA aHanoroBbIX BbIXOAOB. TuM owmMBKM 3anuceiBaeTcsa B permctpe CocrosiHue Bbixoaa. ViHankaTop
HeMCcrnpaBHOro BbIXOAA 3aropaeTcs KpacHbIM.

Ecnu tvn HencnpaBHocTu — MeperpeB BbIXog4HOro Kackaga unn KopoTkoe 3ambikaHue B Lieny Harpysku,
TO HEUCTPaBHbIN BbIXO NEPUOANYECKN OTKITHOYAETCS Arsi COXpaHeHWsi paboTocnocoBGHOCTY.
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7 HacTtpowuka

7.1 NopknioveHume k MO Owen Configurator

Mpnbop HacTpanBaeTcs B 10 Owen Configurator.

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

[nsa Bbibopa nHTepdenca cnenyert:

1. Moakntounte Npndop k MK ¢ nomowsio kabenss USB nnu no nitepdpeiicy Ethernet.
@ NMPEOYNPEXOEHUE
Ecnu npnbop nogkntovatot kK nopty USB, TO nogaya 0CHOBHOMo NMTaHus npubopa He
Tpebyercs.
MuTtaHme npubopa ocywecTensieTcd ot nopta USB, BbIxoabl MOAYNS MPU 3TOM HE
YHKLMOHNPYIOT.

Ecnu npnbop nogxntoyvatoT no nHtepdericy Ethernet, To cnegyet nogate oCHoBHOE NUTaHWe Ha
npubop.

2. OT1kpbiTb 1O Owen Configurator.
3. BeibpaTtb [lo6aBUTL YyCTPOMUCTBA.
4. B Bbinagatowem meHio UHTepdpenc Bo Bknaake CeTeBble HACTPOMKMY BbiOpaTh:

* Ethernet (unu gpyryto ceTeByto KapTy, K KOTOPOW NOAKIOYEH NMPUBOP) — AN NOAKII0YEHNS NO
Ethernet.

* COM Port — ansa nogkntoyenuns no USB.
WHTepdeiic
COmM16 -

Ethernet [owen.ru)
MNocnegosatensheld nopt (COMI)
COM16

PaboTa cdnain

PucyHok 7.1 — MeHto Bbibopa nHtepdenca
HanbHelwwre warv 4ns noucka ycTporucTBa 3aBUCAT OT Bbibopa nHTepdelica.
YTt06bl HaNTV 1 4o6aBMTL B NPOEKT NpMbop, NoAKNoYeHHbIV no nHTepdency Ethernet, cnegyer:
1. Beibpatb Hantu ogHo ycTpomrcTBO.
2. Beectun IP-agpec nogknto4eHHOro yCTPonCTBa.

3. MNepentn k BkNagke Hantu. B okHe oTobpasuTca npmbop ¢ ykasaHHbIM IP-agpecom.
(D NPEQYNPEXOEHUE
3HaueHue IP-agpeca no ymonyaHuio (3aBogckas Hactponka) — 192.168.1.99.
4. BbibpaTb YCTPONCTBO (OTMETUTb rariovkon) u Haxatb kHorky OK. Ecnun ycTponcTBo 3aluiLeHo

naporem, To criedyeT BBECTU KOPPEKTHbIN Naposb. YCTpoicTBo GyaeT fobaBrneHo B NPOEKT.

UTto6bl HanT 1 obaBWTb B NPoekT npubop, nogkntoveHHbIn no uHtepdency USB, crnenyert:

1. B BoinagatoLieMm MeHto MpoTtokon BbibpaTth npotokon Owen Auto Detection Protocol.
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MpoTtokon
Maodbus RTU -

Modbus RTU
Owen Auto Detection Protocol
Ceen

PucyHok 7.2 — Bb160p npoTtokona

2. Bbibpatb HanTtn ogHO ycTpOMNCTBO.

3. BBecTu agpec nogkrio4eHHOro yCTporcTea (no ymonyaxumo — 1).

4. MNepentu k BkNagke Hantu. B okHe oTobpasutca npubop ¢ ykasaHHbIM afpecoM.

5. BbibpaTb yCTPOMUCTBO (OTMETUTB ranoykomn) n Haxatb OK. Ecnv ycTporcTBO 3awuLLeHo naponem, To

cneayeT BBECTU KOPPEKTHLIN Naponb. YCTPONCTBO Byaet nobaBneHo B NpOeKT.

Bornee nogpobHas uHdopmauma o nogknoyeHun u pabote ¢ npubopom npusedeHa B Cnpaske O Owen
Configurator. [1na Bbi30Ba cnpasky B nporpaMme crneayet HaxaTb knasuwy F1.

7.2 NMopkniovyeHue kK obnadyHomy cepsucy OwenCloud

[ns nogkntoyeHna MoaynAa K 06naqumy cepBUCYy cneayeT BbINONTHUTb OEencTBuS:

1. MogknounTts Mogynb kK Owen Configurator (cm. pasgen 7.1).
2. Bkntountb goctyn k OwenCloud n HacTpouTb npaBa yganeHHoro goctyna (cm. pasgen 7.3).
3. 3apgaTtb naponb anga goctyna kK npubopy (cm. Cnpaesky Owen Configurator).

@ NPEQYNPEXOEHUE

Ecnv naponb He 3aaaH, noaknoveHne kK obnayHomy cepBucy HeAOCTYIHO.
4. 3aiTtun Ha canT obnadHoro ceperca OwenCloud.

5. MNepentn B pasgen AAMUHUCTpUpoBaHue & 1 obaBuTb NprMbop.
6. B oTKkpbIBLLIEMCS OKHE 3aaaTh 0bsi3aTernbHbIE HACTPOWKMU:

* Tun npnbopa — aBToonpeaensemblie yctporictea OBEH;

* UpeHTndnkaTop — 3aBoackoin Homep npunbopa;

» HazBaHue npnbopa — nms npmudopa B 0b6navyHoOM cepBuce.
7. Haxartb kHonky [lo6aBuUTb.
8. Beectu naponb npubopa.

MogpobHbI NpumMep HacTponku nogkntoveHns k OwenCloud MOXHO NMOCMOTPeTb B AokymeHTe «Mx210.
Mpumepbl HacTpoiku 06MeHa» Ha CTpaHuue Npubopa Ha canTe www.owen.ru.

7.3 OrpaHnyeHne o6mMeHa AaHHbIMU Npu pabdoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin ceperc OwenCloud siBnaeTca HageXHbIM XpaHUNULLEeM OaHHbIX, 06MeH MHOopMaLUn C KOTOPbIM
3awmdpoBaH mMogynem. Ecnn Ha npom3BOACTBE UMEKOTCA OrpaHMYeHust Ha nepegadvy OaHHbIX, TO OOMeH
AaHHbIMK ¢ obravHbiM cepBucom OwenCloud MOXHO OTKMOUMTE. 10 yMONYaHMo NOAKMOYEHNE MOAYNS K
obnadyHomMy cepBucy 3anpelieHo. OrpaHuyeHue poctyna m obmeHa JaHHbIMM C  Mogynem cregyet
HacTpausaTb B [10 Owen Configurator.

Ons paspelwwenusa nogknodeHns B Owen Configurator cnepyer:

1. YcTaHoBWTbL Naponb AN AocTyna K Mogynio (cMm. pasgen 7.7).

2. 3apaTb 3HayeHue Bkn. B napametpe MNogkntoyeHune k OwenCloud (pycyHok 7.3).

NMPUMEYAHUE
|I| Ecnu gna mogynsa He 3agaH naposb, TO aBTOMaTnyYecKkoe NogknodeHne K obnayHoMy cepBucy
nponcxoanTb He Byaer.
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Mras IHaueHwe
b Yacel peancHOTo BPEMEHW
4 | CeTeBble HACTPORKW

b | Hactpoiikn Ethernet

4  Hactpo@ikn nogenovedws k Owen Cloud

Mogrnrouerne k Owen Cloud B, W
Cratyc nogentodenua k Owen Cloud Brikn
b | Cocroanue Batapewn Ben.

PucyHok 7.3 — HacTpoiika aBToMaTM4ecKoro nogknovyeH1s K obnayHomy cepBucy

Ecnu poctyn k mogynto yepes obnadHbin cepemuc OwenCloud paspelueH, To MOXHO HAacTpoUTb cneayoLine
OorpaHu4eHus goctyna (PUCyHok 7.4):

* PaspelueHne KoHpUrypmpoBaHms — JOCTYN K KOHPUrypaLMoHHbIM NnapameTpaMm MOoayns;

* YnpaBneHue v 3anmcb 3Ha4eHUIN — YTEHUE U 3annCb 3HAYEHNIA MOZYNS;

 HocTyn k pernctpam Modbus — 4TeHue n/mnm 3anncb 3HaYEHU PErMCTPOB.

4  Mpaea ypanénnoro gocryna s Owen Cloud

Pazpewenune koHbWrypHpoBaHWA JabnokmposaHo M
¥npasneHue W 3aNucs SHaYEHMI JabnokwposaHo |V
Aocryn k pervctpam Modbus MonHwiA 3anpet M
Appec Slave MonHbid 3anpet
TalimayT nepexona & Ge3onacHoe COCTORHME Tonwko uteHne
¥ | Cratyc npubopa Tonbko sanucs

b Apowme MonHei gocTyn

b | JWcKpeTHBIE BRIXOAE
PucyHok 7.4 — HactpoWka yganeHHoro goctyna K Mogysto

7.4 HacTtpouka ceTeBbIX NapamMmeTpoB

[na obmeHa aaHHbIX Moayns B ceTn Ethernet gomkHbI ObITb 3a4aHbl TApaMeTpbl, NPUBEAEHHbIE

B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble napamMmeTpbl MOAY s

MapameTp MpumeyvaHue
MAC-agpec YcTaHaBnNnBaeTCcs Ha 3aBOAE-U3rOTOBUTENE U ABMSETCA HEU3MEHHbBIM
IP-agpec MoxeT 6bITb cTaTUYeCcKUM 1Ny guHaMmmdeckum. 3asogckas HacTporika — 192.168.1.99

Macka IP-agpeca | 3agaet BuaMmyto Mmogynem nogcets |IP-agpecoB gpyrmx yCTponcTB. 3aBoackas
HacTporka — 255.255.0.0
IP-agpec wnto3a 3apaet agpec wno3a ans Boixoda B VIHTepHeT. 3aBoackast HacTporika — 192.168.1.1

IP-agpec MOXeT ObITb:

* CTaTUYECKUI;
* INHAMUYECKUN.

Cratnyeckun IP-agpec yctaHaBnmBaeTcs ¢ noMoLubio Owen Configurator nnv cepBucHoOm KHOMKK.

[nsa yctaHoBkm ctatudeckoro IP-agpeca ¢ nomowbto Owen Configurator cnegyer:

1. 3anTtu Bo Bknaaky CeTeBble HACTPOMKM.
2. 3apaTtb 3Ha4eHue B none YctaHoBuTh IP agpec.
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3. 3agaTtb 3HayeHue B none YCTaHOBUTb MacKy nogceTu.

4

. 3apaTb 3Ha4eHue B none YcrtaHoBuTb IP agpec wnio3a.

Mpwn ctatnyeckom IP-agpece napametp Pexxum DHCP gomxeH nmeTb 3HauveHne Bbikn.

Ons YCTaHOBKU CTAaTU4ECKOIro IP-ap,peca C NOMOLLbHO CepBI/ICHOIZ KHOMKW cneayer:

1.

2
3
4.
5

MoaknounTb Moaynb unu rpynny moaynen k cetn Ethernet.

. 3anyctutb Owen Configurator Ha K, nogkntoyeHHomy k Tou xe ceTu Ethernet.
. BbibpaTtb Bknagky HasHaveHue IP-agpecos.

3apatb HavanbHbIV IP-agpec ans nepBoro Moayns U3 rpynnbl MOAynen.

. |_|OCJ'Ie,EI,OBaTeJ'IbHO HaXXumMaTtb Ha MOAyNAX CePBUCHbIE KHOMKWU, KOHTPOJIINPYA pe3yfibTaTt B OKHE
nporpammebl. B okHe Owen Configurator 6yaet otobpaxatbcst HhopMaLms 0 MOAYre, Ha KOTOPOM
Gblna HaxkaTa KHomnka, 3ToMy Moayrto byaeT npucBamBaTbCs 3afaHHbIi cTaTudeckuin IP-agpec un
apyrve napameTpbl ceTu. Nocne NpucBoeHns agpec aBToMaTUYeCKN yBennyunBaeTcs Ha 1.

[ns HasHayeHus cTtatudeckoro IP-agpeca ¢ nomowbio KHonmku napameTtp Pexum DHCP pgomkeH umeTb

3Ha4e

Hne Pa3oBas yCTaHOBKa KHOMKOMN.
4 | Hactpoikwn Ethernet
Tesxywumii IP agpec

Te KYLLL3A Macka NoLCETH

Texywmid IP agpec wnwosa

Yeranoewuts P agpec 192.168.1.09
YCTaHOEWTE MACKY NOACETH 255.255.0.0
¥Ycranoewute P agpec wnoza 19216811
Pexaam DHCP Pazcean ycranoek: |¥
4 | Hactpoikn nograroverwa ¥k Owen Cloud Boikn
Nogknrouersune k Owen Cloud Brn,
Cramyc nogsnouenmna k Owen Cloud Paz0BaR yCTaHOBKE KHOMKONA

PucyHok 7.5 — Hactpouka napameTtpa «Pexum DHCP»

C nomoLLbI0 CEPBUCHON KHOMKW MOXHO YyCTaHOoBWUTL IP-agpeca cpasy ans rpynnbl mogynemn (CMm. crnpasky

Kk Owe

n Configurator, pasgen HasHauyeHue IP-agpeca ycTponcTBy).

OuHamnueckun IP-agpec ucnonesyerca gnst pabotbl ¢ 06rnavyHbIM CEPBUCOM U He noppasymeBaeT paboTy
¢ Mactepom cet Modbus TCP. IP-agpec moayns yctaHaBnmaetcst DHCP-cepsepom cetu Ethernet.

[i]
)

NMPUMEYAHUE

CnenyeT yTOYHUTb Y CMY>K6 CUCTEMHOIO agMUHUCTpUpoBaHus o Hanuumm DHCP-cepBepa B yyacTke
CETU, K KOTOPOMY NoAKMYeH moaynb. [1na ncnonb3oBanns guHamudeckoro IP-agpeca cnegyet
yCTaHOBUTb 3HadyeHue Bkn B napametpe Pexxum DHCP.

NPEAYNPEXOEHUE

[na npumeHeHNst HOBbIX CETEBLIX HACTPOEK CrneayeT nepesarpy3ntbs Moaynb. Ecnn moayne

noakntoyeH no USB, ero Takke crieqyeT OTKIMIOUYUTb.

7.5 HacTpownka napametpoB o6meHa no npotokony MQTT B O «OWEN Configurator»

Moaynu nogaepxusatot npotokon MQTT (Bepcus 3.1.1) n MOryT ncnonb3oBaTbCs B pornu kKnneHTos. Moaynu
nybnukyloT coobLUeHnss O COCTOSHUM CBOMX BXOOOB W MOANMWCAHbl Ha TOMWKW, B paMKax KOTOPbIX
NpOn3BOANTCS YNPaBMEeHNs UX BbIXO4aMM.

MapameTpbl o6bmeHa no MQTT HacTpamBatoTca B Owen Configurator.
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4 MQTT
4 CoobleHMs 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 7.6 — MapameTpbl oomeHa no MQTT

Tabnuua 7.2 — NapameTpbl o6mMeHa no npotokony MQTT

MapameTp

OnucaHue

CoobLueHune o
NpUCyTCTBUU

Ecnv napameTp umeeT 3HaveHne BKI., TO B MOMEHT BKIIOMEHUM MOAYIb
ny6nukyet coobleHne «Online» B Tonuk MX210/Mms_ycmpolicmea/
MQTTstatus.

Ecnuv ot Mmogynsi He nocTynaeTt coobLeHnin, 6pokep NyGrnKyeT B AaHHbIA TOMWK
coobueHune «Offline.

MNopkntoveHue K

Onsi paboTebl ¢ Mogynem no npotokony MQTT cnefyeT yCcTaHOBUTb 3HAa4YeHUe

Opokepy Bkn.

JlorvH Wcnone3aytoTca ans ayteHTudukaLmm ycTponcTea Ha ctopoHe 6pokepa. Ecnn

Maponb 3Ha4YeHMs NapaMeTpoB He 3afaHbl, TO ayTeHTUdMKaLms He NCNonb3yeTcs

Wwmsa ycTponcTtea Mwmsa ycTponcTtea. BxoguT B cocTas Tonuka.

Appec 6pokepa IP nnn URL 6pokepa. Ecnv 6pokep pacnonoxeH BO BHELLHEWN CETU, TO crieqyeT
ycTaHoBUTb Anst napameTpos LWnto3 1 DNS (Bknagka CeTeBble HACTPOWMKMN)
KOpPPEKTHbIE 3HAYeHs

Mopt MopT 6pokepa

XpaHeHue nocrnegHero | Ecnu ycraHoBneHo 3HavyeHne BknoyeHo, To gpyrme KnmeHTbl, NoAnucaHHbIe Ha

coobuieHne TOMWKM MOAYINsi, NofyyaT nocregHne coobLLEeHNs U3 3TUX TOMMKOB

WuTepBan nybnukaumn | IHTepBan nybnukaumm gaHHbix (B CekyHaax)

KayecTtBo BbiGpaHHbI ypoBEHb kavyecTBa 0OCnyX1BaHuS.

obcnyxmBaHus QoS 0 — nepenava coobLyeHMI ocyLecTBnaeTca 6e3 rapaHTUmM 4OCTaBKMy.

QoS 1 — nepegaya coobLLEHNI OCYLLLECTBISIETCS C rapaHTUen JOCTaBKK, HO
aonyckaetcsa aybnupoBaHue coobLueHun (T.e. 0gHO U ToXe coolLleHne byaet
pasocnaHo noanMcymkam HECKOMbKO paas).

QoS 2 - nepegaya coobLLEHNI OCYLLLECTBMSIETCH C rapaHTUEN JOCTaBKM U C
rapaHTuen oTcyTCTBUSA Ay6nmpoBaHnst COOOLLEHNIA.

MuTepan Keep Alive (B
cekyHaax)

Ecnu B Te4eHne npoMexyTka BpEMEHUN, PABHOTO MOyTopa 3HAa4YEHUsIM JAaHHOTO
napametpa, 6pokep He nonyyaeT coobLLEeHNIA OT MoAyns, TO COeanHeHNe ByaeT
pa3opBaHo.

0 — napameTp He ncnonbayetcs (Npy OTCYTCTBMM COOBLLEHMIN COEAMHEHME
HUKorga He OygeT pa3opBaHo).

Cratyc

Cratyc nogkntoyeHust K 6pokepy

EI NMPUMEYAHUE

Mpw ncnonb3oBaHuy npoTtokona MQTT 3anucb NapamMeTpoB 00bIYHO ABNSAETCA COOLITUIHON, a He

umknuyeckon. PekomeHayetca 3agaTe napameTp TamayT nepexoaa B 6e3onacHoe cocTosiHMe
(sknagka Modbus Slave) paBHbim 0.
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7.6 HacTtpownka napametpoB oomeHa no nportokony SNMP B MO «cOWEN
Configurator»

Mogynu nogaepxuBatot npotokonn SNMP (Bepcun SNMPv1 1 SNMPv2c) n moryT ObiTb MCMONb30BaHbl B
ponu areHToB. Moaynu nogaepxusatoTt 3anpockl GET u SET. Moaynu ¢ ANCKpeTHbIMY BXO4aMu OTNPaBnsioT
Tpanbl ¢ GUTOBOWN MaCKOM BXOA4OB MNpu NU3MEHEHUN 3Ha4YeHUs Ntodoro Bxoaa.

Mo npotokony SNMP goctynHbl Bce napameTpbl Moagynd. Cnncok OID napameTpos npuseaeH B PykoBoacTtse
no aKkcnnyaTaumm Ha KOHKpeTHbIM Moaynb. MIB-chan moayns 4OCTyneH Ha ero cTpaHuLe Ha canTe owen.ru.

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

PucyHok 7.7 — NMapameTpbl o6meHa no SNMP

Tabnuua 7.3 — NapameTpbl o6meHa no SNMP

MapameTp OnucaHue

BkntoueHne/OTknoyeHne Ona pabotbl Mogyns no npotokony SNMP tpebyeTcs ycTaHOBUTb 3HaYEHME
BknroyeHo

Coo6LwecTBo Ans YteHus Mapornb, Mcnonb3yembli 4115 YTEHUS LaHHbIX MOAYNS

Coo06LecTBO ANg 3anucu Maponb, ncnonb3yemblin Anst 3anUcu 4aHHbIX B MOAYIb

IP agpec onsa nosyLLkn IP-agpec, Ha KoTopbI OyaeT oTnpaBneH Tpan B criyvyae U3MEHEHUS Macku
ONCKPETHBIX BXO40B MOAYNS (TONbKO NS MOAynen ¢ ANCKPETHBIMU BXOAAMM)

Homep nopta ans nosylwku | Homep nopta, Ha KOTopbIv BydeT oTnpasneH Tpan

Bepcua SNMP Bepcusa npotokona, ncnonedyemas mogynem (SNMPv1 unun SNMPv2)

NMPUMEYAHUE

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

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

7.7 Naponb aocTtyna K moaynio

[na orpaHuMyeHns 4OCTyna K YTEHUIO M 3anucu napameTpoB KOHUrypauun u gns gocTyna B obnayHbiv
cepsuc OwenCloud vcnonb3yeTcs naponb.

YCTaHOBUTb UNU N3MEHUTL Naporb MOXHO ¢ nomollbto MO Owen Configurator.
B cnyyae ytepu napons cnegyet BOCCTaHOBUTbL 3aBOACKUE HACTPOMKN.

Mo ymonyaHuio naporb He 3afaH.

7.8 O6HoBNeHue BcTpoeHHoro MO

BcTtpoeHHoe MO moaynst o6HOBRASETCA C NOMOLLbIO MHTEPKENCOB:
* USB;
« Ethernet (pekomenpyetcs).
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[ns obHoBNeHusa BCTpoeHHoro no uHtepdency USB cneayert:

1. B MOMEHT BKNIOYEHUS NUTAHMUA MOAYNS HaXaTb U yAepXXnBaTb CEPBUCHYIO0 KHOMKY. Moaynb nepenget B
peXuM 3arpysynka (MHQuKaTop « ABapusi» CBETUTCS KPaCHbLIM).
2. O6HOoBUTL MO ¢ NoMOoLLBIO cneunansHON YyTUNNTLI, KOTopasi 4OCTYMHa Ha cTpaHuue npubopa Ha cante
WWW.OWen.ru.
Ons obHoBneHusa BctpoerHoro MO no uHtepdpency Ethernet cneayert:

1. B 1O Owen Configurator BbibpaTth Bknagky Mpownts yCTPpONCTBO.

NPEOYNPEXOEHUE
@ [nsa obHOBNEeHnsA BCTPOEHHOro nporpaMmmHoro obecneverns yepes 1O Owen Configurator
criefyeT OTKMOUYUTL NPUBOp OT yaaneHHoro obnayHoro cepemca OwenCloud.

2. BeInonHATh ykasaHus nporpammel (dann BctpoeHHoro MO pa3melleH Ha canTe www.owen.ru Ha
CTpaHuue Moayns B pasgene gokymeHtauum u NMO).

3. MNMepesarpy3nTtb Moaysb.
Bo Bpems oGHoBneHus no uHtepdency Ethernet nposepsieTcs uenoctHocTb darina BcTpoeHHoro 10 u
KOHTPOMbHOWN CYMMBb!.

CD NPEAYNPEXOEHUE
[nsa 3aBepeHnst obHoBreHns BcTpoeHHoro O crnenyeT nepesarpy3nTb Mogynb. Ecnu mogynb
noaknodeH no USB, ero Takke crieqyer OTKIMIOUUT.

7.9 HacTtponka 4yacoB peanbHOro BpeMeHu

3HadeHune YacoB peanbHoro BpemeHn (RTC) MOXHO yCTaHOBUTbL MMM cuMTaTh C Npubopa 4Yepes perucTpbl
Modbus, a Takke ¢ nomowbio MO Owen Configurator (cm. cnpaBky k Owen Configurator, pasgen
HacTtpoika yacos).

[nsa yctaHoBKM HOBOro BpemMeHu yepes pernctpol Modbus cnegyer:

1. 3anucaTb 3Ha4YeHne BpeMeHn B COOTBETCTBYHOLLNE PErUCTPbI.
2. YcTaHOBUTb Ha BpeMsi He MeHee 1 cekyHAabl 3Ha4eHue 1 B permctpe 0GHOBMNEHMS TEKYLLIETO BPEMEHMW.
3. 3anucaTb B peructp oGHOBMEHNS TEKYLLErO BpEMEHW 3HaveHme 0.

CneaytoLyio 3anvch TEKYLLETO BPEMEHW MOXHO BbINOMHUTL Yepes 1 cekyHay.

Ecnn Heo6xoaMmo, TO MOXXHO CMHXPOHM3MPOBaTL Yackl Mogyns ¢ yaaneHHsim NTP cepsepom.

4 NTP

BrxntoueHwe/OTKAHOUEHKE OTKNHUEHO v

Myn NTP cepeepos. pool.ntp.org

NTP cepeep 1 192.168.1.1

NTP cepeep 2 192.168.1.2

MNepwos CUHXPOHKU3ALIWK 5

Cratyc

PucyHok 7.8 — NapameTpbl NTP
MapameTp OnucaHwue
BkntoueHne/OTkNo4eHNE [na BKNOYEHNS pexnma CUHXPOHU3aLmMM BpeMeHu crieqyeT
yCTaHOBWUTb 3HadyeHve BknrovyeHo

Myn NTP cepsepoB IP nnn URL ucnonssyemoro nyna NTP-cepsepoB
NTP cepsep 1 IP ocHoBHOro NTP-cepsepa
NTP cepsep 2 IP pesepsHoro NTP-cepsepa
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7 Hactporika

MapameTp

OnucaHue

Meproa cuHXpoHM3aunn

Mepuon CMHXPOHU3aLMK BpeMeHU B cekyHaax. CneayeT
yBeauTbes, YTO YCTAHOBMEHHOE 3HaYeHne He npesbillaeT
MUHMMAarbHO BO3MOXHOIO 3Ha4YeHms Ans KoHkpeTHoro NTP-
cepBepa

s | | MTPUMEYAHUE

s | | MTIPUMEYAHUE

s | |TPUMEYAHUE

onpoce.

Cratyc CraTyc nogkntoyeHns K cepeepy
s | | MTPUMEYAHUE
1 | |[Ecnin NTP-cepeep pacnonoxeH Bo BHELLHeii CeTH, TO CrieayeT YCTaHOBUTL KOPPEKTHbIE 3HAaYeHUs Ans

napameTpos LUnto3 n DNS (Bknagka CeTeBble HACTPOMKUN) KOPPEKTHbIE 3HAYEHNS.

1 | |YacoBoii nosic npubopa BbiGupaeTcs o Bknaake Yacbl peanbHOro BpeMeHMu.

1 | |[Ecnm MoZaynb NogkntoyeH kK obnavyHomy cepeucy OwenCloud kak aBToonpeaensiemoe yCTpoUCTBO, TO
€ro BpeMsi aBTOMaTUYeCKN CUHXPOHU3MPYETCS CO BpeMeHeM 0b6raqyHoro cepuca pas B CyTKU.

1 | |Bce ykasaHHble NTP-cepsepa (B TOM UMcne cepsepa 13 nyna) MMetoT OMHAKOBbIN NPUOPUTET NpU

7.10 BoccTtaHoBneHMe 3aBOACKNX HAaCTpPOeK

f BHUMAHUE
MNocne BoccTaHOBNEHWUSI 3aBOACKUX HACTPOEK BCE paHee yCTaHOBMEeHHbIe HACTPONKUN, KpOME CETEBBbIX,

OyayT yaaneHsl.

[lns BOCcCTaHOBNEHMS 3aBOACKNX HaCTpoeK n c6poca YCTaHOBJ1IEHHOIO Napon4d crenyer.

1. BkntounTb nuTaHmne npmubopa.

2. Haxatb 1 yaepxuatb CEPBUCHYIO KHOMKY Bonee 12 cekyHa.

Mocne omxaTtusa kHomkn NpmMbop nepesarpysnTces u OyaeT paboTarb C HACTPONKaAMU MO YMOIMYaHMIO.
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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;

* yoaneHve nbinn 1 rpsian ¢ KNeMMHUKOB npubopa.

8.2 baTtapes

B npubope ncnonb3yetca cmeHHasa 6ataped Tuna CR2032L. batapesi npegHasHayeHa Ans NUTaHUsS 4acoB
peanbHOro BpeMeHM.

Ecnu 3apsg 6atapeun onyckaetca Huxe 2 B, To nigukatop «ABapusi» Bkntodaercs Ha 100 Mc oguH pa3 B ABe
cekyHabl (Mvraet). Takoe cBevYeHMe NHAMKaTopa CUrHanmMaupyeT o HeobxoanMocCTU 3aMeHbl baTapen.

Ecnu HanpspkeHne 6atapen YacoB peanbHOro BpemeHun MeHble 1,6 B, To KOH(purypaumoHHslie napameTpbl
3anucbiBaloTCs BO chneww-naMatb Mogyns.

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

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

NMPUMEYAHUE
MNapameTtp CocTosiHMe 6aTapen o6HOBMAETCA NOCNe NoAa4n NMMTaHUsA UK No UcTedeHnn 12 4acos ¢
MOMEHTa nojavun NUTaHus.

@ NPEQYNPEXOEHUE
He pekomeHayeTCcs BbINOMHATL LIMKIMYECKYIO 3anmcb KOHUIYpaLMOHHbIX NapaMeTpoB B Cryvae
pa3psifa 6atapen. Pecypc doneLu namsTi orpaHnyeH.

[ns 3ameHbl 6aTapeVI cnenyer:

1. OTKMOYMTL NUTaHKe Npubopa 1 NOAKIMHYEHHBIX YCTPONCTB.
2. CHatb npunbop ¢ DIN-penku.

3. MNogHATL KpbILLKY 1.

4. BbIkpyTWUTb Ba BMHTa 3.

5. CHATb KOMOAKY 2, Kak MoKa3aHo Ha pUCyHke 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

Banpelyaetcs ucnone3oaTb GaTtapeto apyroro Tuna. Bo Bpemsi yctaHoBku 6aTapeun cnegyet
cobniogatb nonspHocTb. He gonyckatb 3amblkaHWs KOHTaKTOB baTapew.
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8 TexHnyeckoe obcnyxmBaHmne

Mocne C60pKl/| N BKITHOYMEHUA npm6opa cnenyet y6eD,I/ITbCF| B KOPPEKTHOCTU nokasaHun 4yacos. B cny4ae
HeobxoamMmocTn cnefyeT CKOppeKkTupoBaTb NOKa3aHUA YacoB pealribHOro BpeMeHu B Owen Configurator.

Bo BpeMs BbIKpyYMBaHUS BUHTOB KpPEMneHust KNnemMMmHas Kornodka MoAHUMAaeTcsl, No3ToMy, YToGbl nsbexarb
nepekoca, peKOMeHAYeTCsl BbIKpYYMBaTb BUHTbLI MOOYEPEAHO MO HECKOIbKO 060POTOB 3a OAMH pas.
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9 KomnnekTHOCTb

9 KoOMNNeKTHOCTb

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

El ‘I’IPVIME‘-IAHVIE

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

10 MapkupoBka

Ha kopnyc npn6opa HaHeCeHb!:

* HaMMeHoBaHue nNpmnbopa;

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

* HaMpsHKeHne NUTaHNS;

* noTpebrnsemMas MOLLHOCTb;

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

* CTpaHa-n3roToBUTENb;

* 3aBO/ICKOV HOMeEp npubopa;

* MAC-agpec.

Ha I'IOTpe6MTeJ'IbCKyI'O Tapy HaHeCeHbI:

* HaMMeHoBaHue Npmnbopa;

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

* 3aBOACKOM HOMep npunbopa;

* jlaTa U3roToBreHus npubopa.
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11 YnakoBka

11 YnakoBka

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

BbIMOTHEHHYHO N3 KopoboyHoro kapToHa no MOCT 7933-89.

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

12 TpaHcnopTupoBaHue U XpaHeHue

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

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

MpuGop crneayeT NepeBo3nTL B TPAHCNOPTHON Tape NOLWTYYHO UK B KOHTEHepax.

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

MpuGop crneayeT XpaHUTb Ha CTeNnaxax.
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13 MNapaHTuHbIE 0b6si3aTenbCTBA

13 MNapaHTUNHLbIE 06sA3aTeNnbLCTBA

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

apaHTUIHBIA CPOK aKCNnyaTaunm — 24 mecsita co OHA Npoaaxu.

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

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

MpunoxeHne A. PacyeT BekTOopa MHMUManuM3auuu Ana wudpoBaHuUA
danna apxmBa

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

Mpumep peanusaumn xew-yHKUMKN Ha A3blke NporpaMmmMmupoBaHus C:

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

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

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

}

return temp.hilo;
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