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NMPUNOXEHUE A. PacueT BekTOpa MHULManusauum gnsa wucpposaHma danna
E=T 0 (] = T



Mpeaynpexparowme coodLeHNsA
B OaHHOM PYKOBOACTBE NPUMEHAKOTCA cnenyroLwine npeaynpexneHua:

ﬁ OMACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLuaeT 0 HenocpeACTBEHHOW yrpo3e onacHOM CUTyaLuu,

KOTOpasi IPUBEAET K CMEPTU UM CEPLE3HOI TPaBMe, ECIM €€ He NPeaoTBpaThTb.

BHMMAHUE
4 : \ | Kntouesoe cnoso BHYUMAHWE coobLiaeTt 0 noTeHuuManbHO onacHoM cuTyaumum, Kotopasi MOXeT
NPMBECTM K HEOONbLUMM TpaBmMam.

CD NPEAYNPEXOEHUE

KntoueBoe cnoso MNMPEOYMNPEXOEHWE cooblwaeT o noTeHuManbHO onacHoOM cuTyauum, Kotopast
MOXET NPUBECTU K NOBPEXAEHMIO MMYLLECTBA.

NMPUMEYAHUE
Iil Kniouesoe crnoso NMPUMEYAHWUE obpaliaet BHMMaHWe Ha NonesHble COBEThI U pekoMeHaauum, a

Takke nHdopmauuio ang agddekTMBHOM 1 6esaBapuiiHon paboTbl 060pyaoBaHMS.

OrpaHquHMe OTBeTCTBEHHOCTU

Hu npu kakux obctostensctBax OO0 «[MponseoactBeHHoe obbeauHeHne OBEH» n ero KoHTpareHTbl He
OyoyT HECTU IopUANYECKY0 OTBETCTBEHHOCTL M HE OyayT npu3HaBaTb 3a coOOoM kakue-nnbo obsizatenbcTea
B CBS3M C MOObIM yLepOboM, BO3HMKWIMM B pe3ynbraTe YCTAHOBKM WM UCMOMb30BaHMsA npubopa ¢
HapyLleHMeM OeNCTBYOLEeN HOPMaTUBHO-TEXHUYECKON LOKYMEHTaLNN.




BBeageHue

HacTtosiwee PykoBoacTBO Mo aKcnnyatauum npegHasHavyeHo AN 03HaKoMMeHUs  0BCnyXuBatoLero
nepcoHana c yCTpOWCTBOM, KOHCTPYKUMen, paboTon 1 TEXHUYECKUM OBCny>XuBaHMeM Mogyns AWCKPETHOro
BbiBOga MY210-410 (B AanbHenLweM No TEKCTY UMEHYEMOTO «MPUBOP» NN «KMOZYIbY).

[NogkntodeHne, HaCTpOVIKa n TeX06CJ'Iy)KVIBaHVIe an|6opa AOOJTKHbI npon3BoanTbCA TOJ1bKO
KBaJ'IVIC*)VILWIpOBaHHbIMVI cneunanncTtamMmm nocre npovYTeHna HacTodllero pykoesoactea no akcniayatauuu.

O6o3HaveHune npubopa npu 3akase: MY210-410.



Ucnonb3yemble abopeBuatypbl

MK — nepcoHanbHbIN KOMNbIOTEP.

MIK — nporpamMmmypyembIvi NOTMYECKUIN KOHTPONNEp.

MO — nporpaMmHoe obecneyeHune.

LWUM — wnpoTHO-MMynbCHas Mogynsaums.

USB - nocnegoBatenbHbIn MHTEpdenc Ang noaknoyeHns nepudepuinHbiX YCTPOMUCTB K
BbIYNCIIUTENBHON TEXHUKE.

UTC — BcemMunpHOE KOOPANHUPOBAHHOE BPEMS.

RTC — yacbl peanbHOro BpeMeHMU.



1 HasHa4yeHue

1 Ha3HauyeHue

Moaynb npegHasHadeH Ana ynpaBrneHns UCMOMHUTENbHLIMU MeXaHn3maMmn Ha o6bekTax aBTomMaTtusauuy u
ynpasnsietcs oT MK, naHenbHOro KoHTpornepa, KOMNbITEPa UM MHOTO YNPaBSISOLLEro YyCTPOMCTBa.

B mogyne peanv3oBaHo 16 AUCKPETHbLIX BbIXO4OB TUMA K TPAH3UCTOPHbIN KITHOY».

Mopyrnb NPUMEHSIETCS B NPOMBILLNIEHHOCTU Y CEMbCKOM XO35INCTBE.



2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XApPaKTepuCcTukn n ycrioBus 3Kcnnyataumm

2.1 TexHM4YeCKMe XapaKTepUCTUKMU

Ta6nuua 2.1 — OCHOBHbIE TEXHUYECKUE XapPaKTePUCTUKU

HanmeHoBaHue

| 3HayeHue

MutaHue

HanmeeHVle NMATaHNA

Ot 10 go 48 B (HomuHanbHoe 24 B)

MoTpebnsiemast MOLLIHOCTb,
He Oonee

5Bt

3awmnTa OT NepenontocoBKN
HanpsKeHUsi NUTaHKs

Ectb

UHTepdpeincnl

NHTepdelic obmeHa

CaBoeHHbIn Ethernet 10/100 Mbit

UHTepdelic koHpuryprposaHus

USB 2.0 (MicroUSB), Ethernet 10/100 Mbit

MpoTtokon obmeHa

Modbus TCP

Bepcus npoTtokona

IPv4

[OunckpeTHble Bbixoabl

KonuyecTtBo BbIXoaoB

16 (2 rpynnbl no 8)

Twun BbIXOoOoOB

TpaH3UCTOPHBbIN KoY

Pexxumbl paboThbl

* epekrtoYeHne Norm4Yeckoro CUrHana;

* reHepauna HuskovacToTHoro LUMM curHana;

* reHepauus BoelcokovacTtoTHoro LM curHana (Tonbko nepsble
8 BbIx0OoB);

* reHepauusi 3a4aHHOro KONmM4ecTBa NMNyNbCOB (TOMbKO NepBbIE
3 BbIxoga)

Pexum BKNtoYeHMs BbIxoga

BepxHui kntoy BepxHuin 1 HXHUIA KNtoun

HanmeeHme NMATaHNA BbIXOO0B

10...36 B

MakcmmanbHbIN NOCTOSAHHbBIN TOK
Harpysku

0,8A 0,1A

MakcmmansHO 4oNyCTUMbIN
KpaTKOBPEMEHHbIN TOK BbIxo4a

1,3A 0,19A

MakcrmanbHas YactoTta
BbIXOAHOrO curHana (ans
PE3NCTUBHOW HArpy3ku)

10000 Iy 60000 'y

MuHUManbHasa onUTensbHOCTb
BbIXOZHOIO cUrHana (ans
PE3VCTUBHOW Harpysku)

10 MKC 1 MKC

MakcrmManbHas eMKOCTb Harpysku

1 MK® npu conpoTMBNeHnn Harpy3ku He meHee 500 Om

Tun 3aLlMTbl BLIXOO0B

* 3alliMTa OT KOPOTKOIO 3aMblKaHMS MPY BKMHOYEHUU NUTAHNS;

* 3aLUMTa OT MOHKEHHOIO M MOBLILLIEHHOTO HaMNpPsXKeHUsa NUTaHKA
BbIXOJO0B;

* 3alLMTa OT Neperpesa BbIXOAHOro Kackaaa;

* 3alliMTa OT Neperpysku No ToKy BbIX0Aa;

- 3aWMTa OT 06paTHOro ToKa CaMOMHAYKLUU

BcTpoeHHas dnew-namaTb (apxmB)

KonnyecTtBo LUMKNOB 3anmcu u

apxuBa

CTMpaHus Flo 100000
MakcumanbeHbIn pasmep arina 2«6
apxuBa K
MakcumanbHoe Konm4ecTBo 1000
d¢annos apxmea
MuHUManbHbIN Nepu nucu

a epvoa 3anuc 10 cexyHa

Yachbl peanbHOro BpemMeHu




2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

HanmeHoBaHue 3Ha4vyeHue

MorpelwHOCTb X04a YacoB
peanbHOro BpeMeHu, He bonee:

* npy Temnepartype +25 °C 3 cekyHObI B CyTKM

) ga:r?:s?g;zmnepaTypHOM 10 cekyHf B CyTKK
gsgl\?em;ﬁmq YacoB pearibHOro Barapesi CR2032
Bpewmsi pabothbl H4acoB pearbHoro 6 net
BpemeHu Ha ogHon BaTtapee

O6Lwme xapakTepuCTUKKN

abapuTHble pasmepsbl 123 x 83 x 42 Mmm
CreneHb 3awmThl KOpnyca IP20
CpeaHsist HapaboTka Ha oTkas* 60 000 4
CpenHui cpok cnyxobl 10 net
Macca, He Gonee 0,4 xr

NPUMEYAHUE
* He cunTas anemeHTa NMTaHUsi YHacoB pearnbHOro BPEMEHMW.

[i]

2.2 N3onsauuna y3nos npmnbopa

Cxema ranbBaHMYECKN M3ONUPOBAHHbLIX Y3MOB U MPOYHOCTb ranbBaHUYEeCKOM WU30MsUMM MNpuBedeHa Ha
pucyHke 2.1.

USB Ethernet

[ ] O
A [ ]800B

1500 B

o]

DO1...DO16

PucyHok 2.1 — Usonsaumsa yanos npubopa

Tabnuua 2.2 — Tunbl U3onauuu

Tun OnucaHue

M3onauusa ans yacter o6opyaoBaHUs, HaXogaLWMXCs Nog HanpshKeHnem, ¢
Lenblo 3alMTbl OT MOPaXKEeHUs ANEKTPUYECKUM TOKOM. OrekTpuyeckas

OcHogHag (O) NPOYHOCTb OCHOBHOW N30MALUK NpMbopa NPoBEPSIETCA TUMOBbLIMU UCTbITAHUAMU:
NPUNOXEHNEM UCTbITATENBHOIO NEPEMEHHOIO HanNpPsXKeHWs1, BENMYMHaA KOTOPOro
oTnn4yaeTcs Anst pasnuyHbIX Lienen npudopa

HeszaBucumas nsonsums, B 4ONOMHEHME K OCHOBHOW, ANSA rapaHTWM 3awwuTbl OT
MOPaXXeHWs SNEKTPUYECKNM TOKOM B Cllyvae oTKasa OCHOBHOW U30NSALUN.
HononHutensHas (0) OnekTpuyeckas NPOYHOCTb AOMONMHUTENBHOW U3onsaumuy Nnpubopa nposepsieTcs
TUMOBbLIMY UCMbITAHUAMMW UCNBITATENBHOrO NEPEMEHHOrO HanpsKeHns
pa3nMyHON BENWYMHbI (AENCTBYIOLLIEE 3HaYeHne)




2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

@ NPEQYNPEXOEHUE
3HayeHne NPOYHOCTM U30NALMK YKa3aHO ANs UCNbITaHUI NPU HOPMarbHbIX KNMMaTUYECKUX YCIOBUSIX,
BpemMsi BO34encTBnd — 1 MMHyTa.

2.3 YcnoBus akcnnyataumu

Mpunbop oTBevaeT TpeboOBaHMAM MO YCTONYMBOCTM K BO3OENACTBMIO MOMEX B COOTBETCTBUM C

FOCT IEC 61131-2. Mo ypOBHIO M3ry4YeHnss paguonomex (nomexoammccumn) npnbop cooTBETCTBYET HOpMaMm,
ycTaHoBneHHbiM Ans obopygoBaHuss knacca A no [OCT 30804.6.3. [Npubop npegHasHayeH Ang
aKcnnyaTaummn B CNeayoLmx YCoBUsX:

* Temnepartypa okpyxatoLlero Bozayxa ot MuHyc 40 go nntoc 55 °C;

* OTHOCUTenbHas BNaxHocTb Bo3ayxa oT 10 % £o 95 % (npu +35 °C 6e3 koHaeHcaumu Bnarm);
+ artmocdepHoe faeneHue ot 84 o 106,7 kla;

* 3aKpblTble B3pbiBOOE30oNacHbIe NOMeLLIEHNS1 6e3 arpecCBHbIX NapoB M rasos;

e ponycTtumas creneHb 3arpasHenus 1 no FOCT IEC 61131-2.

Mo yCcTOM4MBOCTM K MEXaHNYECKUM BO3AENCTBUAM BO BPEMS 3KCryarauui npubop cooTBETCTBYET
MOCT IEC 61131-2.

Mo yCcTOM4YMBOCTM K KNMMATUYECKUM BO3LECTBUAM BO BPeMsi IKCnslyaTaummn npubop cooTBeTcTByeT
MOCT IEC 61131-2.

10



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

Bo Bpems akcnnyaTaumm u TexHudeckoro obcnyxuBaHus cnegyet cobniogate TpeboaHns MTOCT 12.3.019,
«lMpaBun askcnnyatauum 3NeKTPOyCTaHOBOK noTpebutenen» n «lpaBun oxpaHbl Tpyda Mpu aKchnyaTauum
3NEKTPOYCTaHOBOK NOTpebuteneny.

Mpnbop cnegyer ycTaHaBnMBaTb B Cheuuann3vpoBaHHbIX LKadgax, AOCTYN BHYTPb KOTOPbIX paspeLueH
TOMbKO KBanNMUUUPOBaHHbIM crneumanuctam. Jliobble nogknodeHMs K npubopy wn paboTbl no ero
TEXHUYECKOMY OOCMYXMBaHMIO NPOU3BOANTb TONMbKO NPU OTKITIOYEHHOM NUTaHUKM Npubopa 1 NOAKIMHOYEHHbIX K
HeMy yCTPOWCTB.

He 00nycKaeTCcd nonagaHne Brarv Ha KOHTaKkTbl BbIXOAHbIX pa3beMOB U BHYTPEHHUE 3NTEMEHThI an6opa.

f BHUMAHUE
3anpeLLeHo Ucrnonb3oBaTh NPMBOP NPU HaNUYKMM B aTMOCdEPE KUCHOT, LWenoYen, Macen U UHbIX
arpeccuBHbIX BELLECTB.

11



4 MoHTax

4 MoHTax

Mpnbop yCTaHaBnuBaeTcs B Lwkagy
anekTpoobopynoBaHusa. KoHCTpykums wkada [orkHa
obecneuvBatb 3awuMTy npubopa OT nonagaHus Braru,
rpsi3n U MOCTOPOHHUX NPELMETOB.

[ns yctaHoBku npubopa cnegyet:

1. Y6eauTbcs B HanMunmM cBoGOAHOIO NPOCTpaHCTBa:
Heobxoammo 50 MM Hag Npubopom 1 Nog HAM Ans n]
noaknyeHna npm6opa M NPOKNnaaku npoBoaos.

2. 3akpenuTb npubop Ha DIN-pelike nnu Ha
BEPTUKamNbHOW NOBEPXHOCTM C MOMOLLbIO BUHTOB
(cm. pucyHok 4.1).

LN 2
d \
= = PucyHok 4.1 — BepHbIi MOHTaX
7 X
X Y
\ g

7 N

PucyHok 4.2 — HeBepHbI MOHTaX

BHUMAHME
Vi : \ | AnuTenbHas akcnnyaTtaumsi npubopa ¢ HeBEPHbIM MOHTaXKOM MOXET MPUBECTU K €ro NoBpeXaeHUIo
(cMm. pucyHok 4.2).

12



4 MoHTax

38 2 018.93,5

0

(ST | —

i
1

116

PucyHok 4.3 — Fa6apuUTHbIN YepTex PucyHok 4.4 — YcTtaHOBO4YHbIE pa3mepbl
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5 MopgkntoyeHne

5 MNMoaknroyeHune

5.1 PekomeHAaaunu no NnogKNoO4YeHUIo

MoHTax BHELLHMX CBA3EMN OCYLLECTBMNAETCA NPOBOAOM ceveHneM He 6onee 0,75 Mmm2.

[ns MHOrOXMNbHbLIX NPOBOAOB CrEAYET UCMOMNb30BaTh HAKOHEYHUKN.

Mocne MoHTaxa cnegyeT YNoXuTb NpoBoaa B kabenbHOM kaHarne koprnyca Mogyrnsl U 3aKpbiTb KPbILLKOW.

B cnyyae HeobXxoaMMOCTM criegyeT CHATb KNEeMMHWKU MOAYNS, OTKPYTUB [iBa BUHTA NO yrnam KIeMMHUKOB.

MoHTax npoBoAoB NMUTaHUA crnenyetr npounsBoAnTb C MNOMOLLBKO OTBETHONO KrieMMHUKa W3 KOMMIeKTa
NOCTaBKW.

@ NPEAYNPEXOEHUE

MoakntoveHne 1 TeXHUYecKoe O6CJ'Iy>Kl/IBaHMe npon3BoanUTCA TOJTbKO NMpU OTKIMKOYEHHOM NMUTAaHUN
MoaynAa N NOAKMKYEHHbIX K HEMY yCTpOIZCTB.

@ NPEAYNPEXOEHUE

3anpeu.|,aeTc;| NoaK4YaTb NpoBoaAa pa3HOro cev4eHua K OLHOW Knemme.

@ NPEOYNPEXOEHUE

3anpeluaeTcs nogkntoyaT 6Gonee ABYX NPOBOAOB K OHON KIieMMe.

5.2 Ha3zHauyeHMe KOHTaKTOB KINeMMHUKa

OJ
use []o
i Q
I CepsucHas KHoMka

_ +U1
B COM
DOt -
D | D02
D03
D ” D04 -
___CoMm g
- | DO5 R
D06 "
- | D07 N
_DO8 | "
- COM _
U2 -
- “ coM
D09 g
- | D010
___DO11 "
B D012
__CoM "
- | D013
D014 "
D D015
D016 | | e
B coM

O | [ L)

PucyHok 5.1 — HazHa4yeHne KOHTaKTOB KIeMMHUKa

HanmeHoBaHue HasHauyeHue
+U1 HanpsixeHne nutaHus Boixogos DO1-DO8
+U2 HanpsixeHne nutaHus BbixogoB DO9-DO16
COM O6uas To4YKka NMTaHMs BbIXOA0B
DO1-DO16 Bbixogsl DO1-DO16

5.3 HaszHayeHue pasbemoB
Pasbembl MHTepdeNCoB 1 NTaHMA NpMbopa NpMBEAEHbI Ha pUCyHke 5.2.
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5 MopgkntoyeHne

Pasbem ans
NoAKIoYeHNs
nUTaHUS

Pasbembl onst
NOAKIIOYEHNS
1 kabens Ethernet

Ethernet 1

PucyHok 5.2 — PaszbeMbl npubopa
5.4 NutaHne

0B 24 B

W\

PucyHok 5.3 — HazHauyeHue KOHTaKTOB NUTaHUA
f BHUMAHME

Mcnonb3oBaHne CTOYHMKOB NUTaHWs 6e3 NoTeHUManbHoM pa3Bsisku Unn ¢ 6a3oBoii (OCHOBHOIA)
N30MALMEN Lieneit HU3KOTO HaMNPSPKEHNs OT MIMHUIA NePeMEHHOro ToKa MOXEeT MPUBECTU K NOSABNEHUIO
ornacHbIX HaMNpPSPKEHWI B LENsiX.

5.5 NoaknioyeHue K BbIxogam

Ha puUcCyHKe 54 npeacraefieHa cxema nogknio4YeHnA Harpysk K Bbixogam tuna «TpaH3l/ICTOprIl7I KoY ».
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5 MopgkntoyeHne

+U 1 Rh1 +
DO1 ] gzljﬂB
DO2 —_—

DO3 L]

DO4 ]

COM

PucyHok 5.4 — Cxema noaKro4YeHusi BHELWHUX CBA3eN K AUCKPETHbLIM BbIXOA4aM TUMNa «TPaH3MCTOPHbIN
KIoY»

[MonoxuTenbHbIN NOTEeHUWan HanpsbkeHus NUTaHus BbIXOOOB nogaetcs Ha knemmy +U1, +U2 ana nutaHus
BbixogoB DO1-D0O8, DO9-DO16 cooTBETCTBEHHO.

[onyckaeTcs ncnonb3oBaTbh OAWH UM ABa pasHbIX UCTOYHUKA NUTaHUA NS NOAKNoYeHUs K knemmam +U1 n
+U2. [lonyckaeTcs Mcnonb3oBaTb UCTOYHUKM MUTaAHUS C PasfMyHbIM HOMWHASbHBIM 3HAYEHNEM BbIXOAHOIO
HanpskeHnsa B gnanasoHe 10...36 B.

O6wume nutaHnsa (COM) BbixogoB 06beguHEHLI BHYTPU MOAYIIS.

MakcumanbHasi AnvMHa NMHUA NUTaHUs BbIXOAOB OT UCTOYHMKa nuTaHus o knemm +U1, +U2 — He Gonee
30 meTpos..

5.6 NMoaknto4yeHne no uHtepdency Ethernet

[nsa nogknioveHus npubopa k cetu Ethernet MoxHO ncnonb3oBaTh cnegyroLLmne CXembl:

+  «3Besga» (pUcyHok 5.5);
+ «Uenouka»/«Daisy-chain» (pucyHok 5.6).

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

PucyHok 5.5 — MNoaknioueHne no cxeme «3Be3fa»
@ NPEQYNPEXOEHUE
1. MakcumanbHas anvHa nuHmn ceasm — 100 m.
2. [MopgkntodeHne BO3MOXHO Kk rito6omy nopty Ethernet nputopa.

3. HesapencTteoBaHHbIN Ethernet-nopt cnegyeT 3akpbITh 3arnyLLKON.



5 MopgkntoyeHne

Insa nogkntoyeHns no cxeme «Llenoyka» cnegyet ucnonb3oeaTh oba Ethernet-nopta npuGopa. Ecnu nputop
BbILLEN U3 CTPOS UMM OTKMOYMIIOCH NMUTaHWe, TO AaHHble OyayT nepedaBatbcs ¢ nopta 1 Ha nopT 2 6es
pa3pbiBa CBA3W.

MNK LWnto3 gnsa Bbixoga
el B WHTepHeT

MacTep cetu

PucyHok 5.6 — NMoaknroyeHune no cxeme «Lleno4ka»

@ NPEAYNPEXOEHUE

1. MakcumarnbHas AnnHa NMHUK CBA3K MeXay ABYMS COCeAHUMMU aKTUBHBIMWU YCTPOWCTBaAMU Npu
noaknodeHnmn no cxeme «Lenoyka» gomkHa 6biTb He 6onee 100 m.

2. ,D,OI'IyCKaeTCFl CMeXXHad cXeMa NogKIto4eHun4.

3. HesagewctBoBaHHbIV Ethernet-nopt cnegyeT 3akpbiTb 3arnyLUKOW.
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

6 YcTpoucTBO U NpUHUMN paboTbl

6.1 MpuHuMn pa6oTbl

Mogynb nony4aeT koMaHAbl Ha ynpaeneHue Boixogamm ot Mactepa ceTu.

B kauectBe MaCTepa CEeTN MOXHO UCNOoNb30BaTh:

o T[IK;
« MJK;
* naHenb oneparopa;

* yAarneHHbI obnayHbI cepBUC.

Ecnn npeBbILlLEeH TaIZM-aYT obmeHa ¢ MaCTepOM CeTn, To MoayJb nepexognT B ©e3onacHoe COCTOsIHUE.

6.2 Uuankauma v ynpaBneHuve
Ha nvueBon naHenu npubopa pacnonoXeHbl 3aNeMeHTbl HAUKaUMM, cM. Tabnuuy 6.1

UBEH

MYy210-410

Eth 1
Eth 2

B>

0 N O R WON =

DO

NN
aoh om0 @

I
-
o

IP

[ ]

PucyHok 6.1 — JlnyeBas naHenb npubopa

B HWXXHEN YacTu NMUEBON NaHenn pacnonoxeHo none «IP».

NPEAYNPEXOEHUE

)

HaKnemnke.

Ta6nuua 6.1 — HasHayeHne cBeTOAMOOOB

Mone «IP» npegHasHaveHo Ansa HaHeceHws IP-agpeca mogyns TOHKMM MapKepom nnv Ha BymakHon

CeeToanop

CocTosiHne cBeTogmoaa

HasHa4yeHune

Mutanne O (3eneHbli)

CeeTtutcsa

HanpsikeHne nuTaHnsa npubopa
noaaHo

Eth 1 (3eneHbin) Muraet Mepenayva gaHHbIX Mo NopTy 1
Ethernet
Eth 2 (3eneHbin) Mwraet Mepenava gaHHbIX MO NOPTY 2

Ethernet

18




6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.1

CeeToanop

CocTosiHne cBeTogmMoaa

HasHauyeHune

ABapust /A (KpacHblin)

He cBetutcs

C6ou oTcyTCTBYHOT

CBeTunTCA NOCTOSIHHO

C6o# OCHOBHOrO NpUnoxeHus un/
Unn koHdUrypaumm

Bkrnitoyaetca Ha 200 mc oauH pas
B TPW CEKyHAbl

Heobxoomma 3ameHa 6atapeu
NUTaHUsA Yacos

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

Mogynb HaxoauTcs B 6e30nacHoM
COCTOSIHUM

Bkntouen 900 mc, 100 mc
BbIKMOYEH

AnnapaTHbIn cbon nepudepum
(Flash, RTC, Ethernet Switch)

MHaukaTopbl COCTOSIHWSA BbIXO4OB
(kpacHo-3eneHsble)

CBeTunTCA 3€neHbIM

Bbixoa Bknto4veH

He cBeTtutCA

Bbixog BbIknto4eH

CeTuTCH KpacHbIM (4N5 BbIXOO0B)

ABapws (HencnpaBHOCTb BbIX0Aa)

Moz nrueBoit NaHesbio pacnonoXeHbl KNIEMMHUKU U CepBUCHas KHomMKa (pucyHok 5.1).

CepBMCHaﬂ KHOMKa npegHasHa4YeHa OANnA BbINOJIHEHNA Clneayroumnx (byHKLI,I/IW

* BOCCTaHOBIEHWS 3aBOACKNX HAcTpoek (pasgen 7.8);
* ycTaHoBkuM IP-agpeca (pasgen 7.4);
* 0BHOBNEHMS BCTPOEHHOIO NporpamMmmHoro obecnevenus (pasgen 7.6).

6.3 Yacbl peanbHOro BpeMeHu
B npubope ecTtb BCTpoeHHble 4Yackl peanbHoro BpemeHu (RTC). OHu paboTaloT OT COOCTBEHHOrO

GaTapenHOro NCTOYHUKA NUTaHUS.

Otcuet BpemeHu nponssoantca no UTC B cekyHaax, HadmHas ¢ 00:00 01 aHBaps 2000 roga. 3HaveHne RTC

ncnonb3yeTca ana 3annmcu B apxme.

6.4 3anucb apxuBa

B moaynb BcTpoeHa dneww-namath (flash), pasmeveHHasa nog dannosyto cuctemy ¢ wmudposaHmemM annos.
Anroput™m WM poBaHKs Data Encryption Standard (DES) B pexume cuenneHns ©6nokoB
wudpotekcta (CBC). B kayectBe kntoya ucrnonb3yeTcs cTpoka superkey. Bektop wvHuumanusauum
reHepupyeTcsa ¢ NoMOLbO Xew-PyHKUMKU (CM. npunoxeHune A) . AprymeHToM (yHKUUW SIBNSETCS Naporb,
3agaHHbiv B MO OBEH KoHdurypatop. B koHUe dhaina coxpaHsieTcsl KOHTPOsibHas CyMma, paccumMTaHHasi no
anroputmy CRC32 (KoHTponbHas cyMmma Takke WwmudpupyeTcs).

ApXv1B MOAyns coxpaHsaeTcs B BuAe Habopa dannos. Nepuog apxveaumn, orpaHMYeHne Ha pasmep OgHOro
anna n nx konmyecTso 3agaetcs nonb3osatenem B 10 OBEH KoHcurypatop. Ecnn apxvB nNOmHOCTbLIO
3anoriHeH, TO AaHHbIE Nepe3anncbiBaloTCs, HauMHas C caMblX CTapbIX AaHHbIX CaMOro cTaporo danna.

dann apxuBa coctouT M3 Habopa 3anucein. 3anucn pasgeneHbl cumBonamm nepeHoca ctpoku (0xOAQD).
Kaxpgasi 3anMcb COOTBETCTBYET OAHOMY MapameTpy U COCTOUT U3 MONew, pasfgeneHHbIX CUMBOMIOM «;» (6e3
KaBblvek). PopmaT 3anucu npmeeaeH B Tabnuue.

Tabnuua 6.2 — ®opmart 3anucu B ¢hanne apxmea

MapameTp Tun Pasmep KommeHTapum

MeTka BpemeHu binary data |4 6anTa B cekyHgax HaumHas ¢ 00:00 01.01.2000 (UTC+0)

Pasgenutens CTpOKa 1 Gant Cwumeon «;» (6e3 kaBblvek)

YHUKanbHbIN CTpoOKa 8 banTt B Buae ctpokn n3a HEX-cumBonoB ¢ BegyLmmm

naeHTudmkaTop HyNsMu

napameTtpa (UID)

Paspgenutens CTpoka 1 6ant CumBon «;» (6e3 KaBbl4eK)

3Ha4veHune napameTpa | CTPOKa 3aBuncuT ot B Buae ctpoku us HEX-cumBonos ¢ BegyLLmmMu
napamMeTpa HynaAMun

Pasgenutens CTpoka 1 6ant CumBon «;» (6e3 KaBbl4eK)
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.2

MapameTp Tun Paamep KommeHTapuin

Cratyc napametpa binary data |1 6ant 1 — 3HayeHne napameTpa KOppekTHo, 0 — 3Ha4YeHne
napameTpa HEKOPPEKTHO U ero AanbHenwwas
0bpaboTka He pekoMeHaoBaHa

lMepeHoc cTpokn binary data |2 6anta \n\r (OxOAQOD)

Mpumep pacumncpoBaHHON 3anucu:

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 BpeMeHun. [ina nonyyeHns gatel u BpemeHu B popmate UnixTime
Heo6X0AMMO N3MEHUTL NOPSIAOK OaNT Ha NPOTUBOMONOXHBIN M 00aBUTb KOHCTAHTY-CMELLEHUE (YMCro
cekyHg mexay 00:00:00 01.01.1970 1 00:00:00 01.01.2000): 0x24D 18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootBetcTByeT 29 nona 2019 r., 10:09:31);
0x3B — pasgenutens;
0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuMKanbHbIV naeHTUdUKaTop napametpa (00003ba00);
0x3B — pasgenurens;
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4veHne napameTpa (00000001);
0x3B — pasgenurens;
0x31 — cTtaTyc napameTtpa (1 — 3HaYeHne napameTpa KOPPEKTHO);
0x0A 0x0D — c1MBOIbl NepeHoca CTPOKMU.

Mpubop dumKkcnpyeT BpemMsi B apxMBHbIX dpannax no BCTPOEHHbIM YacaM peanbHOro BpEMEHU. Takke MOXHO
3agaTb YacoBOW MNOSIC, KOTopbi ByaeT cumtbiBaTbed BHewHum MO (Hanpumep, OwenCloud). 3anucb BO
dpnew-namatb (flash) npoucxoant ¢ onpegeneHHoOM 4acTOTOW, pacCYMTAHHOM Takum ob6pas3oMm, 4TOObLI
pecypca dnew-namsTu (flash) npubopa xBatuno Ha cpok He MmeHee 10 net paboThbl.

CuntbiBaHne apxmBa MOXeT ObITb npon3seneHo:

« obnayHbim cepercom OwenCloud (npon3soauTCca aBTOMaTU4ECKM B Criyvae notepu 1 ganbHenLwero
BOCCTaHOBIEHMS CBA3M);

* 10 OBEH KoHdcurypatop (Hanpumep, Ansg py4yHOro aHanmsa);

* nonb3oBartensckum N0 (¢ nomolbto 20 dpyHkumn ModBus).

Cnuncok apxmBupyembix napameTtpoB goctyneH B O OBEH KoHdurypatop Ha Bknagke WMHdopmaums o6
ycTponcTee. MNopagok 3anucu napameTpoB B apXMB COOTBETCTBYET NOPSAKY NapamMeTpoB Ha BKIaKe.

NMPUMEYAHUE
m Mocne obHoBneHus BcTpoeHHoro MO Bce HacTporiku npubopa KpoMe ceTeBbIX ChpocATCH Ha
3aBOACKME.
ApxuB cumTbiBaeTca ¢ nomoulbto 20 dyHkumm ModBus (0x14). JaHHasa yHKLmMa BO3BpaLLaeT cogepkaHne
permcTpoB channa namaTn. PyHKUMA NO3BONSET C MOMOLLBLI O4HOMO 3anpoca NpoYnTaTe OOHY UM HECKOJSBKO
3anvcen N3 ogHOro UM HECKOSbKNX hannos.

B 3anpoce uteHus hanna gns Kaxkaon 3anucu ykasblBaeTcs:

*  TWUM cCbINKM — 1 6anT (ZOrmKeH ObITb paBeH 6);
* HoOMep (hanna — 2 banTa;
* HauvanbHbIV agpec perncrtpa BHyTpu dpanna — 2 6anTa;
* KONMYeCTBO PErncTpoB AfsA YTeHns — 2 bawiTa.
NMPUMEYAHUE
IIl Howmep davina B 3anpoce no ModBus paccuntbiBaetcs kak 4096 + nopsakoBbIn HoOmep danna.

MopsagkoBas Hymepauus gannos Begetcd ¢ Hyns. MNapametp NocnegHun MHOEKC apxXuBa COAEePXUT
nopsiaKoBbIN HOMEP davina apxvBa, B KOTOPbIN NOCNEeAHMI pa3 NpoM3BOAUIack 3anuchb JaHHbIX.

KonuuectBo cuuTbiBaeMbIX PErMcTpoB B 3anpoce AOMKHO 6biTb nogobpaHo Takmm obpasom, 4Tobbl AnuvHa
OTBEeTa He npeBsbllLana gonyctumyto aAnuHy naketa ModBus (256 6anr).

Pasmep chavna apxvBa 3apaHee He W3BECTEH, MO3TOMY CreadyeT CYMTbIBaTb MOPLUWU AaHHbIX C MOMOLLbIO
oTAenbHbIX 3anpocoB. Ecnn B oTBeT Ha 3anpoc OydeTr nomydeHo coobLlieHne € KOAOM  OLIMGKM
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6 YCTpONCTBO M NpMHLUMN paboThl

0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTb BbIBOA, YTO apeca pernctpoB B 3anpoce
HaxogaTcs 3a npegenamu dpanna. Ytobbl cuvTaTh nocnegHwe AdadHble avina, TpebyeTrcs ymeHbWUTb
KOMYeCTBO PErMcTpoB B 3anpoce.

c BHUMAHUE
lNpwv BLIKMIOYEHUN NMUTAHUSA MOAYISA MPON3BOANMAs B MOMEHT CHATUS MUTaHWUA 3anuchk B daiine
apxvBa MOXET HEe COXPaHUTLCA.

6.5 Pexxnumbl ooMeHa gaHHbIMKU

MO,D,yJ'lb noaogepXxnBaet crneayruine pexmmbl obmeHa gaHHbIMK:

+ 0bmeH c Mactepom cetu no npotokony Modbus TCP (nopt 502) — 0o 4 ogHOBpEMEHHbIX
coeanHeHn ¢ pasHbiMu Mactepamu ceTu;

* coegunHeHune n obmeH gaHHbiMu ¢ MK ¢ nomousto nporpammbl « OBEH KoHdumrypatopy;

+ 0bmeH c yaaneHHbIM obrnayHbiMm cepsrucom OwenCloud (Heobxoanm goctyn B UHTEpHET).

6.5.1 Pab6oTta no nportokony Modbus TCP

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

Onepauusn PyHKUMA
UTteHue 3 (0x03) nnmn 4 (0x04)
3anucb 6 (0x06) nnm 16 (0x10)

Cnmcok pernctpoB Modbus cuuteiBaetcst ¢ npubopa ¢ nomowpio nporpammbl « OBEH KoHdumrypatop» BO
Bkragke «lMapameTpbl ycTponcTear. A Takke cnncok pernctpos Modbus npegcraeneH B Tabnuuax Huxe.

Tabnuua 6.4 — O6wme perncTpbl onepatuBHoro oo6meHa no nporokony Modbus

HasBaHue Peructp Pasmep/Tun/onncanue
HasBaHwue (Mms) npmubopa ans 0xF000 CwvmBonbHasi cTpoka go 32 6anr,
nokasa nons3osartento (DEV) X kogmposka Win1251
Bepcusa BctpoeHHoro MO npnbopa 0xF010 CumBonbHag cTpoka ao 32 6anT,
Ans nokasa nonb3oeatento (VER) X koanposka Win1251
CumBonbHas cTpoka ao 32 6anT,
HassaHue nnatgopmbl 0xF020 Win1251
CumBornbHas cTpoka Ao 32 6anr,
Bepcua nnatgopmbl 0xF030 Win1251
Bepcua annapaTHoro OXF040 CumBonbHas cTpoka ao 16 6anT,
obecneyeHus Win1251
[ononHuTtenbHas cMMBOSbHas OxF048 CumBonbHas cTpoka ao 16 6anT,
UHdopMaLms Win1251
Bpewms u gata 0OxF080 4 GawnTa, B cekyHgax ¢ 2000 r
. 2 bawita, signed short, cmeleHne
YacoBow nosic 0xF082 B MUHyTax OT [PUHBMYA
CumBonbHas cTpoka 32 bawiTa,
3aBogckon Homep npubopa 0xF084 koanposka Win1251,
ncnonbayetcsa 17 cuMBonoB
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Tabnuua 6.5 — Peructpbl o6meHa no nporokony ModBus

MapameTp

3Ha4yeHue (ea. usm.)

Appec peructpa

DEC

HEX

Tun pocTtyna

Popmat
OaHHbIX

Pexum paboThbl
Bbixoga DO1

0 — nepekntoveHne
FIOrMYeCcKoro curHana;
1 - WKUM
HN3KOYaCTOTHbIN;

2 - WM
BbICOKOYaCTOTHBbI;

3 — reHepaTop
WUMMYrbCOB

272

0x110

YTeHune n 3anmcb

UINT 16

Pexum paboThbl
Bbixoga DO2

0 — nepekntoveHne
nornyeckoro curHana,
1 - WM
HNU3KOYaCTOTHBbIN;

2 - WM
BbICOKOYaCTOTHbIN;

3 — reHepaTop
UMNYIbCOB

273

0x111

YTeHune un 3anmcb

UINT 16

Pexxum paboThbl
Bbixoga DO3

0 — nepekntoveHne
FIOrMYeCcKoro curHana;
1 - WM
HU3KOYaCTOTHbIN;

2 - WM
BbICOKOYaCTOTHBIN;

3 — reHepaTop
NMMNYIbCOB

274

0x112

YTeHune n 3anmcb

UINT 16

Pexxnm paboThbl
Bbixoga DO4

0 — nepekntoveHne
NOrM4ecKoro curHana;
1— WM
HM3KOYACTOTHBIN;

2 - WM
BbICOKOYACTOTHbIN

275

0x113

YTeHune n 3anucb

UINT 16

Pexum paboThbl
Bbixoga DO5

0 — nepekntoveHne
NOrnyecKkoro curHana;
1-WKUM
HN3KOYaCTOTHBIN;

2 - WM
BbICOKO4aCTOTHbIN

276

0x114

YTeHune un 3anmcb

UINT 16

Pexxnm paboThbl
Bbixoga DO6

0 — nepekntoveHne
NorM4yeckoro curHana;
1— WM
HM3KOYACTOTHBIN;

2 - WM
BbICOKOYACTOTHbIN

277

0x115

YTeHune un 3anmcb

UINT 16

Pexxum paboThbl
Bbixoga DO7

0 — nepekntoveHne
OrM4ecKoro curHana;
1 - WKUM
HN3KOYaCTOTHbIN;

2 - WM
BbICOKOYACTOTHbIW

278

0x116

YTeHune n 3anmcb

UINT 16

Pexum paboTbl
Bbixoga DO8

0 — nepekntoyeHne
NOrM4ecKoro curHana;
1 - WM
HM3KOYaCTOTHbIN;

2 - WM
BbICOKOYaACTOTHbLIN

279

ox117

YT1eHune n 3anucb

UINT 16

Pexuvm paboThbl
Bbixoga DO9

0 — nepekntoveHne
FNOrMYecKoro curHana;
1 - WAUM
HW3KOYaCTOTHbIN

280

0x118

YTeHune n 3anucb

UINT 16
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MpogomkeHue Tabnuubl 6.5

Appec perucrtpa ®dopmar
MapameTp 3Ha4yeHue (en. u3m.) DEC HEX Twun poctyna [aHHBIX
0 — nepekntoyeHne
Pexum paboThbl NOrn4yeckoro curHana;
Bbixoaa DO10 1 — LM 281 0x119 [YTeHue n 3anucb UINT 16
HM3KOYaCTOTHbIN
0 — nepekntoveHne
Pexum paboThbl NOrMY€ecKoro curHana;
Bbixona DO11 1 — LM 282 0x11A |YTeHme un 3anucb UINT 16
HMU3KOYaCTOTHbIN
0 — nepekntoveHne
Pexxnm paboThl NOrM4YecKoro curHana;
Bbixofa DO12 1 — LWAM 283 0x11B |YTeHune u 3anuch UINT 16
HMU3KOYaCTOTHbIN
0 — nepekntoveHne
Pexum paboTbl NOrn4YecKkoro curHana;
Bbixofa DO13 1 — LM 284 0x11C |YTeHue u 3anuchb UINT 16
HMU3KOYaCTOTHbIN
0 — nepekntoyeHne
Pexunm paboThbl NOrn4yeckoro curHana;
Bbixoaa DO14 1 — LM 285 0x11D | YTeHue u 3anuchb UINT 16
HM3KOYaCTOTHbIN
0 — nepekntoveHne
Pexum paboThbl NOrM4Y€ecKoro curHana;
Bbixona DO15 1 — LLUAM 286 Ox11E |YTeHme un 3anucb UINT 16
HU3KOYACTOTHbIN
0 — nepekntoveHne
Pexxum paboThbl NOrM4YecKoro curHana;
Bbixona DO16 1 — LM 287 Ox11F | YTeHune n 3anucb UINT 16
HU3KOYaCTOTHbIN
Mepuog
HM3KOYaCTOTHOro Zn(/?moj?nmioe?(ggﬂ) 308 0x134 | YTteHue n 3anucb UINT 16
LM Bbixoga DO1
Mepwuog
HM3KOYaCTOTHOro zn(zlggnmi%?(?/gn) 309 0x135 |YTeHue n 3anucb UINT 16
LUMM Bbixoga DO2
Mepuog
HM3KOYaCTOTHOroO znsl)moj?nwi%?(?/gﬂ) 310 0x136 |YTeHue n 3anucb UINT 16
LM Bbixoga DO3
Mepuog
HM3KOYaCTOTHOrO zngggnmi%i?/gn) 311 0x137 | YTeHue n 3anucb UINT 16
LM Bbixoga DO4
Mepuog
HWU3KOYaCTOTHOrO zgggnwi%i?/gn) 312 0x138 |YTteHue n 3anucb UINT 16
LM Bbixoga DO5
Mepwuog
HN3KO4YaCTOTHOrO zna)ggnmecoei?/gn) 313 0x139 | YTteHue n 3anucb UINT 16
LM Bbixoga DO6
Mepuog
HW3KOYaCTOTHOrO zgggnmioei?/g,q) 314 0x13A |YTeHue n 3anucb UINT 16
UMM Bbixoga DO7
Mepuog
HN3KOYaCTOTHOrO zgggnmi%i?/g.q) 315 0x13B |YTeHue n 3anuchb UINT 16
LM Bbixoga DO8
Mepuog
HWU3KOYaCTOTHOrO zhgggnmioei?/g,q) 316 0x13C | YTteHue n 3anucb UINT 16
LM Bbixoga DO9
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MpogomkeHue Tabnuubl 6.5

Appec peructpa

dopmart

n 3 . . T

apameTp HayeHwue (ea. u3m.) DEC HEX un goctyna [aHHbIX
Mepuog
HU3KOYaCTOTHOro (1332“”60%?(38”) 317 0x13D |YTteHune n 3anucb UINT 16
LUMM Bbixoga DO10
Mepuog
HU3KOYaCTOTHOro Znsl)mognmecoe?(?/(l-)i,q) 318 Ox13E |YTeHue n 3anucb UINT 16
LM Bbixoga DO11
Mepuog
HU3KOYaCTOTHOIo Znsl)mognmi%?(ggu) 319 0x13F |YTeHme n 3anuchb UINT 16
LUMM Bbixoga DO12
Mepuog
HU3KOYaCTOTHOro Znsl)mognmecoe?(?/(l-)i,q) 320 0x140 |YTeHune n 3anucb UINT 16
LUMM Bbixoga DO13
Mepurog
HU3KOYaCTOTHOro (13”0](_)'””60%?(32&) 321 0x141 | YTteHue n 3anucb UINT 16
LUMM Bbixopga DO14
Mepuog
HU3KOYaCTOTHOro zngmognwfsc%?(?/gu) 322 0x142 |YTteHue n 3anucb UINT 16
LUMM Bbixoga DO15
Mepuog
HM3KOYaCTOTHOIO (13“0]?””%%?(32&) 323 0x143 | YTteHue n 3anucb UINT 16
LUMM Bbixopga DO16
KoadhdumuneHt
3anonHexus WM 0...1000 (0,10 %) 340 0x154 |YTeHue n 3anucb UINT 16
Bbixoga DO1
Koadpcpmument
3anonHeHus WM 0...1000 (0,10 %) 341 0x155 | YTteHue n 3anucb UINT 16
Bbixoga DO2
Koadpcpmumnent
3anonHexusa LM 0...1000 (0,10 %) 342 0x155 |YTeHue n 3anucb UINT 16
Bbixoga DO3
Koadpcpmument
3anonHeHns LWAM 0...1000 (0,10 %) 343 0x156 |YTteHue n 3anucb UINT 16
Bbixoga DO4
Koadppmument
3anonHexus LM 0...1000 (0,10 %) 344 0x158 |YTeHue n 3anucb UINT 16
Bbixoga DO5
Koadhdpmumnent
3anorHeHus 0...1000 (0,10 %) 345 0x159 |YTeHue n 3anucb UINT 16
LUMBbIxoga DO6
Koadhdpmunent
3anonHexus LM 0...1000 (0,10 %) 346 0x15A |YTeHue n 3anucb UINT 16
Bbixoga DO7
Koadppmumnent
3anonHexus LWAM 0...1000 (0,10 %) 347 0x15B | YTteHue v 3anmch UINT 16
Bbixoga DO8
Koadpdpmumnent
3anonHexus LM 0...1000 (0,10 %) 348 0x15C | YteHue u 3anuch UINT 16
Bbixoga DO9
KoadpdumunmeHT
3anonHexus LWAM 0...1000 (0,10 %) 349 0x15D | YteHue u 3anuch UINT 16
Bbixoga DO10
Koadpdpmument
3anonHexus LUAM 0...1000 (0,10 %) 350 0x15E | YTteHue v 3anuch UINT 16
Bbixoga DO11
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (ea. n3m.) AApec peructpa Tun pocTtyna ®opmar
DEC HEX AaHHbIX

Koadpduument
3anonHexus LM 0...1000 (0,10 %) 351 0x15F |YTeHune v 3anuck UINT 16
Bbixoga DO12
KoapdumunmeHT
3anonHexus LM 0...1000 (0,10 %) 352 0x160 |YTeHue n 3anucb UINT 16
Bbixoga DO13
Koadpduument
3anonHexusa LWAM 0...1000 (0,10 %) 353 0x161 |YTeHue u 3anuch UINT 16
Bbixoga DO14
KoahduuneHT
3anonHexus LM 0...1000 (0,10 %) 354 0x162 |YTeHue u 3anucb UINT 16
Bbixoga DO15
Koadpcpmument
3anonHeHus LWAM 0...1000 (0,10 %) 355 0x163 |YTeHue n 3anuch UINT 16
Bbixoga DO16
YacTtoTa reHepartopa
MMMYNbCOB BbIXOAA 1...60000 ("y) 372 0x174 |YTeHue n 3anuck UINT 16
DO1
YacToTa reHeparopa
MMMNYNbCOB BbIXOAA 1...60000 ("y) 373 0x175 |YteHue n 3anuch UINT 16
DO2
YacTtoTa reHepartopa
MMMYMbCOB BbIXOAa 1...60000 (I"y) 374 0x176 |YTeHue n 3anuck UINT 16
DO3
Konunyectso
MUMMYrbCOB
reHeparopa 0...65535 (MmnynbcoB) 404 0x194 | YteHue u 3anuch UINT 16
MMMNYnbCOB BbIXoAa
DO1
Konunyectso
MUMMYMNbCOB
reHepaTtopa 0...65535 (nmnynbcoB) 405 0x195 |YTeHue n 3anuchb UINT 16
MUMMYrbCOB BbIXOAa
DO2
Konunyectso
MUMMYMNbCOB
reHepartopa 0...65535 (umnynbcoB) 406 0x196 |YTteHue v 3anuch UINT 16
MMMYrbCOB BbIXOAa
DO3
Anaroctuka Beixona | O — Bolkn. 436 | Ox1B4 |UYtemmemsammcs|  UINT 16
DO1 1 —BKn.
Avarkoctuka Bbixopa | 0 — BbIKn. 437 0x1B5 |YTeHue n 3anucb UINT 16
DO2 1 —BKN.
AnarHocTuka Beixona | 0 — BbIK. 438 0x1B6 | YteHwe v 3anuco UINT 16
DO3 1 —BKN.
AvarxocTuka Bbixona | 0 — Belkn. 439 0x1B7 |Yrenme v 3anuce UINT 16
DO4 1—BKI.
Anarxoctuka Bbixoaa | 0 — BbIK. 440 0x1B8 | YteHwe 1 3anucs UINT 16
DO5 1 —BKn.
OwarHocTtuka Bbixoga |0 — BbIK.
DO6 1 — BKA. 441 0x1B9 |YTeHue n 3anuchb UINT 16
[dunarHocTtuka Bbixoga |0 — BbIKT.
DO7 1 — BKA. 442 O0x1BA |YTteHue u 3anuchb UINT 16
Anarxoctka Beixona | 0 — BbIK. 443 0x1BB |UreHue u 3anuceb UINT 16
DO8 1 —BKN.
Anarxoctuka Beixona | 0 — BbIK. 444 0x1BC |UYreHue n sanmchb UINT 16
DO9 1 —BKn.
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (eq. n3m.) Anpec peructpa Tun pocTtyna ®opmar
DEC HEX AaHHbIX

AnarkocTuka Bbixopa | 0 — Bbikn. 445 0x1BD |YTeHue u 3anucb UINT 16
DO10 1 —BKN.
Anarioctuka Beixona |0 — Bblkn. 446 | OX1BE |Utemmewsanmcs|  UINT 16
DO11 1 —BKI.
Avnarnoctuka Beixona | O — BbIkn. 447 | OX1BF |Utemmensanmcs|  UINT 16
DO12 1 —BK.
Avarnoctuka Beixopa | O — BbIkn. 448 | 0x1CO |UYtenme wzanmcs|  UINT 16
DO13 1 —BKN.
AvarkocTuka seixopa |0 — BbIKT. 449 0x1C1 |Utenve msanvcs|  UINT 16
DO14 1 — BKIJ.
AwnarHoctuka Bbixoga |0 — BbIKN.
DO15 1 — BKI. 450 0x1C2 |YrteHue u 3anuck UINT 16
Anartoctuka Beixona |0 — Bolkn. 451 0x1C3 |Yrenme nsanmcs|  UINT 16
DO16 1 — BKI.
ButoBasi macka
COCTOSIHUS! BbIXOA0B 0...65535 468 0x1D4 TonbKko YTeHue UINT 16
butoBas macka
YCTaHOBKM COCTOSIHUA | 0...65535 470 0x1D6 |YTeHue n 3anucb UINT 16
BbIXOA40B
butoBas macka
COCTOSIHUA
ANarHoCTUKKM pene n 0...65535 472 0x1D8 TonbKo YTeHne UINT 16
0bpbiBa Harpysku
BbIXOJ0B
BbesonacHoe
COCTOsIHME BbIX0da 0...1000 (0,10 %) 474 0x1DA |YTeHue un 3anuch UINT 16
DO1
BesonacHoe
COCTOSIHME BbIXoAa 0...1000 (0,10 %) 475 0x1DB |YTteHue u 3anucb UINT 16
DO2
BbesonacHoe
COCTOsIHME BbIXoAa 0...1000 (0,10 %) 476 0x1DC |YTteHue n 3anuch UINT 16
DO3
BesonacHoe
COCTOSIHME BbIXoaa 0...1000 (0,10 %) 477 0x1DD |YTeHue n 3anuchb UINT 16
DO4
BbesonacHoe
COCTOsIHME BbIXOAa 0...1000 (0,10 %) 478 0x1DE |YTeHwue u 3anucb UINT 16
DO5
Bes3onacHoe
COCTOsIHWE BbIXoaa 0...1000 (0,10 %) 479 0x1DF |YTeHune un 3anuck UINT 16
DO6
besonacHoe
COCTOSIHVE BbiXx04a 0...1000 (0,10 %) 480 O0x1EO0 |YTeHme n 3anuch UINT 16
DO7
BesonacHoe
COCTOSIHME BbIX0OAa 0...1000 (0,10 %) 481 Ox1E1 |YTeHme n 3anuch UINT 16
DO8
Bes3onacHoe
COCTOSIHME BbIXoAa 0...1000 (0,10 %) 482 0x1E2 |YTteHue u 3anuchb UINT 16
DO9
BesonacHoe
COCTOsIHME BbIX0oda 0...1000 (0,10 %) 483 Ox1E3 |YTeHme u 3anuck UINT 16
DO10
Bes3onacHoe
COCTOSIHME BbIX0aa 0...1000 (0,10 %) 484 0x1E4 |YTteHme un 3anucb UINT 16
DO11
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MapameTp

3HaueHume (ea. n3m.)

Appec perucrtpa

DEC HEX

Tun poctyna

dopmar
AaHHbIX

BesonacHoe
COCTOSIHME BbIXoAa
DO12

0...1000 (0,10 %)

485 0x1E5

YTeHune n 3anmcb

UINT 16

Bes3onacHoe
COCTOsIHME Bbixoaa
DO13

0...1000 (0,10 %)

486 Ox1E6

YTeHune n 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXoAa
DO14

0...1000 (0,10 %)

487 Ox1E7

YTeHune n 3anmcb

UINT 16

Bes3onacHoe
COCTOsIHME Bbixoda
DO15

0...1000 (0,10 %)

488 Ox1E8

YTeHune n 3anucb

UINT 16

BesonacHoe
COCTOSIHME BbIXoAa
DO16

0...1000 (0,10 %)

489 0x1E9

YTeHune n 3anmcb

UINT 16

YactoTa
BbICOKOYaCTOTHOIO
LUNM Bbixoga DO1

1...60000 (')

506 Ox1FA

YTeHune n 3anmcb

UINT 16

YacrtoTta
BbICOKOYACTOTHOIO
LM Bbixoga DO2

1...60000 (M)

507 Ox1FA

YTeHune n 3anmcb

UINT 16

YactoTa
BbICOKOYaCTOTHOIO
LUMM Bbixoga DO3

1...60000 (M)

508 0x1FB

YTeHune n 3anmcb

UINT 16

YacrtoTta
BbICOKOYACTOTHOIO
LM Bbixoga DO4

1...60000 ('u)

509 O0x1FD

YTeHune n 3anmcb

UINT 16

YactoTa
BbICOKOYACTOTHOIO
LM Bbixoga DO5

1...60000 (M)

510 Ox1FE

YTeHune n 3anucb

UINT 16

YacrtoTta
BbICOKOYACTOTHOIO
LM Bbixoga DO6

1...60000 (M)

511 Ox1FF

YTeHune n 3anucb

UINT 16

YactoTa
BbICOKOYACTOTHOIO
UMM Bbixopa DO7

1...60000 ('u)

512 0x200

YTeHune n 3anucb

UINT 16

YacrtoTta
BblCOKO4YaCTOTHOIO
LM Bbixoga DO8

1...60000 (M)

513 0x201

YTeHune n 3anmcb

UINT 16

3HayeHune c4éTUunKa
reHeparopa
MMMNYNbCOB Bbixoaa
DO1

1...65535 (umnynbcoB)

538 0x21A

Tornbko YyTeHne

UINT 16

3HayeHne cYeTUMKa
reHepaTtopa
MMMNYNbCOB BbIXoAa
DO2

1...65535 (umnynbcoB)

539 0x21B

Tornbko YTeHne

UINT 16

3HayeHune c4ETUYMKa
reHepaTopa
MMMNYNbCOB BbiXoaa
DO3

1...65535 (umMnynbcoB)

540 0x21C

Tornbko YyTeHne

UINT 16

Pexxum BKMIOYEHUSA
Bbixoga DO1

0 — BEPXHWI KIHOM;
1 — BEPXHUI U HUXHUI
Knoym

570 0x23A

YT1eHre n 3anucb

UINT 16

Pexxnm BKITIOMEHUSA
Bbixoga DO2

0 — BEPXHWI KMHOY;
1 — BEPXHUIN N HUXKHNIA
Krnoum

571 0x23B

YTeHune n 3anmcb

UINT 16
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MapameTp 3HaueHume (eq. n3m.) Anpec peructpa Tun pocTtyna ®opmar
DEC HEX AaHHbIX
0 — BEPXHWI KIHOY;
;:?((gpl\:a DOgKnmquMﬂ 1 — BEPXHUIN N HWXKHNIA 572 0x23C | YTeHue n 3anucb UINT 16
Kroumn
0 — BEPXHWI KIHOM,;
E:;(gxa DoanwquMﬂ 1 — BEPXHUIN N HWXKHWIA 573 0x23D |YTeHue n 3anucb UINT 16
KIntoum
0 — BEPXHWI KIHOY;
Ez)fg;a DOgKnroquvm 1 — BEPXHUI U HUXHUI 574 0x23E |YTeHue n 3anuch UINT 16
Knoum
0 — BEPXHUI KIHOM;
E.:m:a Dogkmoquvm 1 — BEPXHUIN N HWXKHWIA 575 0x23F |YTeHune u 3anucb UINT 16
KInoum
0 — BEpPXHWI KIHOY;
E:?:;Ixa DosKmoquMH 1 — BEPXHUI U HXHUI 576 0x240 |YTeHue un 3anuch UINT 16
Kroum
0 — BEPXHWI KITHOM,;
Esza Dogkmoquvm 1 — BEPXHUIA U HWKHUIA 577 0x241 |YTeHue un 3anucb UINT 16
KIoum
0 — BEPXHUI KIHOM;
E:;(gxa DOSKH}O%HMH 1 — BEPXHWUIA N HUXKHUI 578 0x242 |YteHue u 3anuch UINT 16
Knoum
0 — BepXHWI Kntoy;
EZtoan DO?(K)aneHMﬂ 1 — BEPXHUIN N HWXKHNIA 579 0x243 |YTeHue n 3anucb UINT 16
Kroum
0 — BEPXHUI KIHOY;
E:;(gxa DO?EIUIK)%HMH 1 — BEPXHUI N HXHUI 580 0x244 |YTeHue un 3anuck UINT 16
Kntoum
0 — BEPXHWI KIHOY;
Pexum BKIIOYEHMNS o T
Bbixoga DO12 1 — BEPXHUIN N HWXKHNIA 581 0x245 |YTeHue n 3anucb UINT 16
Kroum
0 — BEPXHUI KIHOM;
Eztggla DO?gnmquMﬂ 1 — BEPXHWUIA N HUXKHUI 582 0x246 |YteHune u 3anuch UINT 16
KInoum
0 — BepXHUM Kniovy;
Pexum BKIMIOYEHMUS o _—
Bbixona DO14 1 — BEPXHUI U HWXHUI 583 0x247 |YTeHue n 3anuch UINT 16
Kroum
0 — BEPXHWI KIHOM,;
Eztgxa DO?ganeHMﬂ 1 — BEPXHUIN N HWXKHNIA 584 0x248 |YTeHue n 3anucb UINT 16
KInoum
0 — BEPXHWI KItOY;
El?)'((g;a DO?gmoquMﬂ 1 — BEPXHUI U HXKHUI 585 0x249 |YTeHue un 3anuch UINT 16
Krnoum
Tanm-ayT nepexoaa
B GesonacHoe 0...60 (cekyHn) 700 0x2BC |YTeHue u 3anucb UINT 8
COCTOSIHME
PaspewieHune
KOHurypupoaHus U3 | 0 — 3abroknpoBaHo;
yAANEHHOrO 1 — paapeLieHo 701 0x2BD |YTeHune n 3anucb UINT 16
obnayHoro cepBuca
YnpaeneHue n 3anucb
3Ha4YeHnn n3 0 — 3abnokmnpoBaHo;
YAANEHHOTO 1 — paapeLueHo 702 0x2BE |YTeHue u 3anmcb UINT 16
obnayHoro cepsuca
HocTtyn Kk peructpam 0 — nonHbIv 3anper;
Modbus 13 1 — TONbKO YTEHME;
yAANeHHOro 2 — TONbKO 3aNNCh: 703 0x2BF |YTeHue n 3anuck UINT 16
obnayHoro cepsuca 3 — nonHbI gocTyn
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MapameTp 3HaueHume (ea. n3m.) AApec peructpa Tun pocTtyna ®opmar
DEC HEX AaHHbIX
azcl:stﬂﬂ;;ﬁMESea)\Tapem 0...3300 (vmB) 801 0x321 TonbKo YTeHne UINT 16
Mepvon 10...3600 (cekyHpn);
apXMBMPOBaHMS ::;%Bo,qCKaﬂ HacTpoWka — 900 0x384 |YTeHue n 3anucb UINT 16
Bpewmsi B
MUTANCEKyHAAX — 61563 0xFO7B | Tonbko 4TeHune UINT 32
Oarta/Bpewms B
HoBoe Bpems cekyHaax ¢ 1 aHBapsi 61565 OxFO7D |YTeHue n 3anuchb UINT 32
2000r.
ga”"'ca“’ HoBO® 0 — He 3anucLIBaTb; 61567 | OXFO7F |Utenne msarmcs|  UINT 16
pems 1 —3anucatb
Oata/Bpems B
Bpewma n gara (UTC) | cekyHgax c 1 aHBaps 61568 | OxF080 | TornbKo YTeHue UINT 32
2000r.
Yacosow nosc OCTMreFI)Jl-/LIﬁ:IljliaB MnHyTax 61570 0xF082 |YTteHue u 3anuchb INT 16
Crartyc npubopa — 61620 OxFOB4 | Tornbko YTeHune UINT 32
MAC agpec — 61696 0xF100 | Tonbko 4TeHue UINT 48
DNS cepsep 1 — 12 0xC YTteHune 1 3annch UINT 32
DNS cepsep 2 — 14 OxE YUTteHune u 3anncb UINT 32
YctaHoBuTb IP-agpec — 20 0x14 YUTteHune u 3anncb UINT 32
YCTaHOBUTb Macky
noaceT — 22 0x16 YTeHne n 3anuchb UINT 32
YcTtaHosuThk IP-agpec .
L1033 24 0x18 YTeHne n 3anucob UINT 32
Tekywmn IP-agpec — 26 0x1A Tonbko YTeHue UNT 32
TekyLiasa macka o
noaceT 28 0x1C Tonbko YTeHne UINT 32
Texywui IP-anpec — 30 Ox1E Tonbko uTeHne UINT 32
Lno3a
0 — nonHbIN 3anperT;
Pexxum DHCP 1 — TONbKO YTEHMUE; 32 0x20 YTeHune u 3anuchb UINT 16
2 — TONbKO 3anunchb
MNopkrnoveHue K 0 — BbIKI1.;
OwenCloud 1 — BKA. 35 0x23 YTeHune u 3anuchb UINT 16
0 — HeT cBA3K;
c 1 — coegnHeHue;
Taryc NOAKIIOEHNA | 3 _ pabora; 36 0x24 |YteHne msanmcs|  UINT 16
kK OwenCloud 3 _ owmbka:
4 — HeT napons

6.5.2 Koagbl owumnbok ansa nporokona ModBus

Bo Bpems paGoTbl mogyns no npotokony ModBus BO3MOXHO BO3HWKHOBEHME OLIMGOK, MpPeacTaBeHHbIX B
Tabnvue 6.6. B cnyyae Bo3HMKHOBEHMS OLLMOKM MoayIb oTnpaenseT MacTepy ceTu OTBET C KOAOM OLUMOKMU.
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Tabnuua 6.6 — CNnncok BO3MOXHbIX OLLMOOK

HaszBaHue owmnbkun

BosBpalyaembliii Kog

OnucaHue onOKU

FAILURE

MODBUS_ILLEGAL_FUNCTION 01 (0x01) HeponycTuMmblin koA dyHKumMn — oumbka
BO3HMKAET B ClNy4ae, eCrnv Moayrb He
nogaepxmeaet pyHkumo ModBus, ykasaHHyto
B 3anpoce.

MODBUS _ILLEGAL_DATA 02 (0x02) Heponyctumbii agpec permctpa — ownbka

ADDRESS BO3HMKAET B Crnyyae, ecnv B 3anpoce ykasaHbl
azpeca permcTpoB, OTCYTCTBYIOLLME B MOAYIeE.

MODBUS_ILLEGAL_DATA _ 03 (0x03) Heponyctumoe 3HayeHne aaHHbIX — oLLmbKa

VALUE BO3HUKAET B Criyyae, ecnu 3anpoc coaepxuT
HegoMNyCTUMOE 3HaYeHue Ans 3anucu B perncTp

MODBUS_SLAVE_DEVICE_ 04 (0x04) Owunbka BO3HMKAET B Cryvae, ecnv

3anpoLLEeHHOE OEeNCTBUE HE MOXET ObITb
3aBEPLLEHO

Bo Bpemsi obmeHa no npotokony ModBus moaynb npoBepsieT COOTBETCTBME 3anpoCoB creundukaumm
ModBus. He npolueglwme npoBepky 3anpocbl UTHOPUPYOTCA MogyreM. 3anpockl, B KOTOPbLIX YKka3aH agapec,

He COOTBETCTBYHOLLMIA aapecy Moayns, Takke UTHOPUPYHOTCS.

[anee BbINnonHAeTcs npoBepka koga dyHkumMu. B crniyyae, ecnv B MoAynb MpUXOguT 3anpoc C KOO4OM
YyHKUMN, HE YKa3aHHOW B Tabnuue 6.7, Bo3HukaeT oumbka MODBUS _ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepXxmBaeMbix PyHKLUN

RECORD

Ha3BaHue cdyHKUMHU Kon cbyHkuumn OnucaHue yHKUMHU
MODBUS_READ_HOLDING _ 3 (0x03) UTeHne 3Ha4YeHN U3 OHOIO UMY HECKOMbKNX
REGISTERS perncTpoB XxpaHeHus
MODBUS_ READ_INPUT _ 4 (0x04) YTeHne 3Ha4eHnn 13 ogHOro U HECKOMNbKNX
REGISTERS perncTpoB BBoAa
MODBUS_WRITE_SINGLE _ 6 (0x06) 3anucb 3Ha4YeHns B OAWNH PerncTp
REGISTER
MODBUS_WRITE_MULTIPLE_ 16 (0x10) 3anucb 3Ha4YeHWI B HECKOSbKO PErMCTPOB
REGISTERS
MODBUS_READ_FILE_RECORD 20 (0x14) UTteHne apxmBa u3 canna
MODBUS_WRITE_FILE_ 21 (0x15) 3anucb apxmBa B hann

CMTyaLI,I/IM, npmeogdauine K BOSHUKHOBEHUIO ownbok BO BpemMA pa60TbI C pernctpamu, onmcaHbl B Tabnuue 6.8.

Tabnuua 6.8 — OwMGKM BO Bpemsi paboThbl C perucTtpamu

Ucnonb3yemasn pyHKUUA

HaumeHoBaHue oWNOKK

Bo3MoXHble cuTyaumm, npuBogsLume K
oLnokKe

MODBUS_READ _
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA _

ADDRESS

* KONMYECTBO 3arnpalLMBaeMbIX PEerMcTpoB
BonblLle MakcMMarnbHO BO3MOXHOMO
uncna (125);

* 3aMpPOC HECYLLECTBYHOLLIETO NapamMeTpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA _

ADDRESS

* KOMMYECTBO 3anpalLMBaeMblX PErUCTPOB
BorbLue MakcMmaribHO BO3MOXHOMO
yncna (125);

* 3aMpPOC HECYLLECTBYHOLLIETO NapamMeTpa
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MpopomkeHue Tabnuubl 6.8

Ucnonb3yemasn pyHKUUA

HaumeHoBaHue oWINOKKN

Bo3MoXHble cuTyaumum, npueogsLume K
oLInOKe

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA
ADDRESS

* onbITKa 3anucu napameTpa, pasmep
KOTOPOro npesbiwaeT 2 6anTa;

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

* MONbITKa 3anucK NnapameTpa Takoro Tmna,
3anncb B KOTOPbLIN HE MOXET ObITb
ocyLLecTBNeHa AaHHON yHKUNEN.
MoppepxmBaemble TUMbI:

* 3HaKOBbLIE N 6e33HaKoBblE Lienble
(pa3mep He Gonee 2 GawT);
* epeymncnsiemMble;
* float16 (Ha gaHHbIM MOMEHT B Moayre
TaKOW TWMN HE UCMONb3YEeTCS).
* 3aNpOC HECYLLLECTBYHOLLEro NapameTpa

MODBUS_ILLEGAL_DATA_
VALUE

* BbIX0Of 3a Npefenbl MakCUManbHOro Unu
MWUHUMAanbHOO OrpaHNUYeHnin Ans
napametpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA _
ADDRESS

* 3aMNMCb HECYLLECTBYIOLLEro NapameTpa;

* MonbITKa 3an1Mcy napameTpa, 4OCTynN Ha
3anncb K KOTOPOMY 3anpeLLeH;

* KONMYECTBO 3anUCbiBaeMbIX PEFMCTPOB
HonbLue MakcMmarnbHO BO3MOXHOMO
yncna (123)

MODBUS_ILLEGAL_DATA_
VALUE

* He HangaeH TepMuHMpytowmii cumson (\0)
B CTPOKOBOM NapameTpe;

* pa3mep 3anpalumMBaeMblxX AaHHbIX
MeHbLLE pa3mepa NepBoro Unm
nocnegHero B 3anpoce napamerpa;

* BbIXOZ 3a Npeferbl MakcUMarnsHOro Unm
MWHUMaIbHOTO OrpaHUYEeHnin Ans
napameTpa

Cutyauun, npuBogsALLIME K BOSHUKHOBEHMIO OLLMGOK BO BpeMS paboThl C apXMBOM, OnncaHbl B Tabnuue 6.9.

Tabnuua 6.9 — OwMGKK BO Bpemsi paboTbl C apXMBOM

Ucnonb3ayemasa pyHKUMA

HaumeHoBaHue oWNOKKN

Bo3MoXxHble cuTyauuu, npueoasiume K
oLIunoKe

MODBUS_READ FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLUIMBOYHBIN pa3mep AaHHbIX (0x07 <=
data length <= OxF5)

MODBUS_ILLEGAL_DATA_
ADDRESS

« reference type He cooTBeTCTBYET
cneundukaumu;

* He yAanoch OTKPbITb hann Ans YTeHus
(BO3MOXXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* HE yOarnocb NEpPeMeCTUTBCS K HY)KHOMY
CMeLLeHunto B charine

MODBUS_SLAVE_DEVICE_
FAILURE

* owmnbka yaaneHus canna npu 3anpoce
Ha yaaneHue;

* 3anpocC CrMLUKOM DOMbLLOro KoNn4ecTea
OaHHbIX (6onblie 250 6anT);

* HegonycTMMbIv record number (6onbLue
0x270F);

* HegonycTumbiv record length (GonbLue
O0x7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

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

MODBUS_ILLEGAL_DATA _
ADDRESS

« reference type He cooTBeTCTBYET
cneundukauuu;
* He yaanock OTKPbITb hann a4nsa sanucu
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MpogomkeHue Tabnuubl 6.9

Ucnonb3yemas ¢pyHKUusA HanmeHoBaHue oWINGKKN Bo3moXHble cuTyauuun, npuBogsLLme K
oLIunoKe

* 3anpalumBaeMblii hans OTCYyTCTBYET;
MODBUS_SLAVE DEVICE_ * 3anpallmBaemblii cb.avm OoCTyneH
FAILURE TOMNbBKO A1 YTEHUS;
* HE ydarnoch 3anucaTb Heobxogumoe
KonunyecTtBo Gant

6.6 Pexxumbl paboTbl AUCKPETHbLIX BbIXOA0B

Ha ogHOM BbIX0Oe MOXET ObITb BKMHOYEH TONBKO OAMH PEXUM paboThbl:

*  peXvM NnepekniyYeHns NTIorM4ecKoro curHana;

*  pexuMm reHepaumm HuskovactoTHoro LUNM curHana;

*  pexuMm reHepalmm BoicokodactoTHoro UMM curHana (tonbko ans seixogos DO1-DO8);
*  pexXvM reHepauummn 3agaHHOro Y1crna MMMynbCcoB (Tonbko Ang Beixogos DO1-DO3).

[ns Bbibopa pexvmMa U ero HaCTPONKM criedyeT 3anucaTb HYXHble 3HaYeHust B cooTBeTcTBytowmne Modbus
perncTpsbl (cm. pasgen 6.5.1).

6.6.1 Pexxum nepekntoyYeHUs fIOrmM4ecKoro curHana

Bbixogbl B pexume nepekrioveHnsi formveckoro curHana ynpasnsoTcs nyTem 3anucu 6MToBoW Macku
COCTOSIHVS BbIXOA0B B COOTBETCTBYOLME perncTpbl Modbus.

6.6.2 Pexxum reHepauum Hu3koyactotHoro LLUMM curHana

Bbixogbl Mogynst MoryT paboTaTth B pexume reHepaumm LUMM curHanos.

Ons HaCTpOVIKM pexunma cnenyet 3agaTtb 3Ha4YEHNUA NapaMeTpoB:

* nepwog LWMM (ot 1000 go 60000 mc);
»  koacppuumeHT 3anonHeHms LUKM (%).

6.6.3 Pexxum reHepauum BbicokoyactoTtHoro LLUMM curHana

Bbixoasl DO1-DO8 moryT paboTtaTb B pexxume reHepauumn BbicokodacToTHbIX LUAM curHanos.

[ns HacTponku pexuma crneayet 3aaatb 3Ha4YEeHUS NapamMeTpoB:

* yacToTa cregoBaHus nmnynscos (o1 0 go 60000 Iy);
*  KoapdpuumeHT 3anonHeHms LUAM (%).

6.6.4 Pexxum reHepaTopa 3agaHHOro 4yncna umnysibCcoB

Bbixogbl DO1-DO3 moryT paboTtaTb B pexxume reHepauum 3agaHHOro Yymcna MMnynbLCcoB.
YnpaBrneHne KaxablM BbIXOAOM OCYLLECTBSAETCA NyTEM 3aMvCU B PETUCTPbI YNPaBeHnUs Bbixoda 3Ha4YeHui
napameTpoB:

* Konu4yectBa MMnNynscoB (0T 1 4o 65535);

* yacToTbl reHepauumn (8o 60000 My).
leHepauns MMMNYNbCOB HAYHETCA MoOcne 3anvMcu KOrM4yecTBa UMMYMNbCOB B pernctp 3HavyeHne cYéTtyvuka
reHepartopa MMMNyrbCOB BbIxOA0B. KoadhdumumeHT 3anonHeHns curiana HeumameHeH u paseH 50 %.

B perncTtpe 3HadYeHUda CcHeTHMKa reHepartopa WMMNyNbCOB KOHKPETHOro BbiXO4a XpPaHUTCA KOJIM4YeCTBO
MMMYyINbCOB, KOTOPbIE OCTANOCb BblAaTb reHepaTtopy AaHHOIo Bbixoaa.

Ons I'Ipl/lHy/J,I/ITGﬂbHOVI OCTaHOBKM reHepauun unMnyribCoB HeobxoamMmo 3anucaTb 3HadeHve 0 B perncTp
3HadeHne cHETUMKa reHeparopa nMmnyrnbCoB BbIXOO0B.

6.7 PeXXnMbl BKITIOYEHUSA BbIXOAHbLIX 3/1IEMEHTOB

BbIxogHbIE 3NEeMeHTbI Moayna MoryT pa6OTaTb B OBYX peXnmMmax BKIMHOYEHUA:

*  BEpPXHWUW KoY (PUCYHOK 6.2) — Ans KOMMyTaunum Harpy3knm ¢ MeHbLUEN EMKOCTbIO U B60NbLUMM TOKOM;
*  BEPXHWUW U HMKHWUIA KIMOYM (PUCYHOK 6.3) — Anst KOMMYTaLuumn Harpysky ¢ 60nbLUein EMKOCTbIO U1
MEHbLLVM TOKOM.
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[Ba peXnma He MOoryT ObITb OAHOBpPEMEHHO BKIMKOYEeHbl Ha OAHOM BbiXo4e.

+UH -UH
(6]
00+
RHArp
—— CHarp
COM ®

PucyHok 6.2 — Cxema noaKnoYeHUA Harpy3ku B pexxmme BKITHOYEHUS1 KBEPXHUN KIHO4Y»

+UH -UH
o}

B
Ruarp
DO «—¢ | DO |
J —— CHarp

PucyHok 6.3 — Cxema nogKno4YeHUsi Harpy3ku B peXXume BKITHOYEHUS1 KBEPXHUA U HUXKHUMN KITHOYN»

NMPUMEYAHUE
B pexxvme BKMOYEHUs1 «BEPXHWUI KIOY» AN YBENUYEHUA TOKa HarpysKku JornyckaeTcs noaknoyaTth
Harpysky naparnernbHO K HECKOMbKUM BblXodam O4HON rpymnnbi.

6.8 PaboTa BbIXOAHbLIX 3/IEMEHTOB Ha EMKOCTHYHO Harpy3Ky

Bbixoabl MoaynAa MOXHO NOAKIMK4YaTb K €MKOCTHOW Harpyske. B 3aBMCMMOCTU OT HOMWHANBHOIO 3HaAYEHUS
€MKOCTU HaKnagbiBakTCA OrpaHU4YeHunA Ha MakCuMMalibHYK 4acToTy U Ha MaKCUMallbHYKO ONMUTENbHOCTb
nMnynbca BbIXOOHOIO CUrHana.

6.8.1 PeXxum BKNOYEHNA «KBEPXHUA U HUXKHUN KNHOYN»

MuHManbHaa ANUTENbHOCTb MMMNyNbCa NPU HanpskeHuuM nUTaHua BbixodoB 24 B B 3aBucumocTy oOT
pPEe3nCTUBHOWM M eMKOCTHOW Harpy3ku npmusegeHa B Tabnuue 6.10:

Tabnuua 6.10 — MuHMManbHas ANUTEeNLHOCTL UMNYfbCA BbIXOAHOIO CUrHana B peXxume BKIHOYEHUS
«BEPXHUW U HUXKHUW KIKOYN», MKC

Conpotu- EMkocTb Harpy3ku, Cuarp
BreHue 0n® 1000 n® 22 O 50 HO 100 HO 1 MKD
HarpysKku,
RHarp
250 Om 1 1 2 4 10 —
500 Om 1 1 3 6 20 80
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MpogomkeHue Tabnuubl 6.10

Conpotu- EmMkocTb Harpy3ku, Cuarp
Brexne 0nd 1000 n® 22 HD 50 HD 100 HO 1 MKD
HarpysKku,
RHarp
5 KOm 1 1 4 10 30 100*

* [pn eMkocTn Harpy3ku 1 Mk® 1 conpoTnBreHnn Harpy3skm 5 kKOm:
* MakcMmMarnbHoe BpeMs HapactaHusa umnynsca — 10 MKc,
* MakcumarnbHoe BpeMs cnaga uMmnynsca — 20 MKc

MakcumanbHas gonyctumas dvactota UMM npu HanpsikeHuu nuTanust BbixogoB 24 B npu pabGote Ha
PEe3VCTUBHYIO 1 EMKOCTHYIO Harpy3Kky npusegeHa B tabnuue 6.11:

Tabnuua 6.11 — MakcumanbHo gonyctumas yacrorta LUAM, Ny

Conpotu- EmMkocTb Harpy3ku, Cuarp
Bnexne 0no 1000 n®d 22 O 50 HO 100 HO 1 MKD
Harpys3km,
RHarp
250 Om 60 000 50 000 14 000 6 000 3000 200
500 Om 60 000 60 000 31000 13 500 6 500 500
5 KOMm 60 000 60 000 50 000 35000 17 000 1000

6.8.2 PeXXumM BKIMIOYEHUA «BEPXHUMN KIHOY»

MuHManbHas ANUTENbHOCTE MMMyNbCa NPU HanpsXkeHMuM NUTaHua BbixodoB 24 B B 3aBucumoctu ot
PEe3nNCTUBHOWM M EMKOCTHOW Harpy3ku npueedeHa B Tabnuue 6.12:

Tabnuua 6.12 — MMHMManbHaA ANUTENbHOCTb UMMNYNbCa BbIXOAHOIO CUrHana B peXxume BKIHOYEHUs
«BEPXHUN KITHO4», MKC

Conpotu- EmMkocTb Harpy3ku, Cuarp
BneHue 0n® 1000 n® 22 O 50 HO 100 HO 1 MKD
HarpysKku,
R|-|arp
50 Om 10 10 15 25 40 —
500 Om 10 10 30 50 400 1500
5 KOMm 10 20 300 500 5000 10000

* Mpun eMkoCcTH Harpy3skn 1 MK 1 CONPOTMBAEHUN Harpy3kn 5 kOm:
* MakcumarnbHoe BpeMs HapacTaHust uMmnyrnsca — 10 MKC;
* MakcMmManbsHoe BpeMs cnaga umnynsca — 20 MKc

MakcumanbHasa yactota LWUMM npu HanpsbkeHun nuTaHus BbixogoB 24 B n paboTe Ha pe3ncTMBHYKO U
€MKOCTHY0 Harpys3Kky npusegeHa B Tabnuue 6.13:

Tabnuua 6.13 — MakcumanbHas Yactorta LUAM, Ny

Conpotu- EMKocTb Harpy3ku, Cuarp
BriexHue 0n® 1000 n® 22 HO 50 HD 100 HD 1 Mk®
Harpys3Km,
RHarp
50 Om 10 000 1000 650 400 250 —
500 Om 10 000 1000 300 200 25 5
5 kOm 10 000 500 30 20 2 1

6.9 PaGoTa BbIXOAHbIX 31IEMEHTOB Ha UHAYKTUBHYO HarpysKky

Bbixoabl Moayns MoryT GbiTb MOAKMOMEHBI K MHOYKTUBHOW Harpyske. B mogyne peanvsoBaHa annapartHas
3awWmTa OT Toka CaMOMHAYKUMMW, BO3HMKAIOLLErO BO BpeMsi OTKMHOYEHUs Harpysku. MNoakrioyeHne BHeLHero
3alMTHOrO Anoda He Tpebyetcs.

6.10 lnarHocTuKa COCTOSIHUA BbIXOAOB U Harpy3kKu
BbIxoaHble anemMeHTbl MOAYNst AMAarHOCTUPYIOT HEMCNPABHOCTU, NPUBEAEHHbIE B Tabnuue 6.14.
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Tabnuua 6.14 — lnarHocTuka HeucnpaBHOCTeN BbIXOAHOro Kackapa (Bbixoabl DO1-DO8, DO9-DO16)

HeucnpaBHoOCTb ‘ MpumeyaHwue
HeucnpaBHOCTb BCero Kackaga
Meperpes BbIXOOAHOIO Kackaaa [narHocTuka BblleyKkasaHHbIX HeMCnpaBHOCTEN NPOUCXOaNT

BHE 3aBMCMMOCTU OT BbIOPAHHOIO PEXMMa BKIHOYEHMS
BbIXOAHOMO Kackaga v He MOXeT ObITb OTKNoYeHa. B cnyyae
duKcrpoBaHus Noboi U3 HeucnpaBHOCTEN OTKIYaeTCs
BeCb BbIxogHon kackag (DO1-DO8 nnn DO9-DO16)

HeMCHpaBHOCTb OoTAeJIbHbIX BbIXO4O0B Kackaaa

I'IeperpeB TPAH3UCTOPHOIO BbIXoaa [warHocTtuka BbllLleyKa3aHHbIX HeMCHpaBHOCTeVI npoucxoant
I'Ieperpyaka MO TOKY B LIEMM HArpy3Kku BHe 3aBUCUMOCTU OT Bbl6paHHOFO pexunma BKn4veHuaA
BbIXO[HOrO Kackaga 1 He MOXeT ObITb OTKNtoYeHa. B Cny4ae

MoBbILEHHOE HaNPSHXKeHWe B Lienu nutaHus
BbIXOZHOIO Kackaja

KopoTkoe 3ambikaHue B Lenu Harpy3ku douKcupoBaHua nodor N3 HeMcnNpPaBHOCTEN OTKITHOYaEeTC
(Tonbko B CcOCTOAHMM BbIxoAa — Bkn.)* TOMBKO HEUCMPABHbI BbIXOZ

OGpbIB Harpyskm

O6pbIB Harpy3ku (TONbKO B COCTOSHUM [unarHocTrka obpblBa Harpy3Kku BKIOYaeTCs BO BPEMS
BbIxoga — Bbikn.)* HaCTPOWKM MOoAyrs 1 paboTaeT TONbKO ANS BbIXO4a B PEXMME

BKITIOYEHUS «BEPXHUN Krtod». MakcumarnbHoe
COMPOTMBIIEHME HArpy3Kku, Npu KOTopom paboTaeT
anarHocTtuka obpbiBa Harpy3ku pasHo 100 kKOm

* B pexwume paboTbl BbicokodacToTHOro LUMM curHana nnm npy manom 3HadeHuun koadduumneHTa
3anonHeHus LM HencnpaBHOCTU MOTyT GbITh HE NPOANArHOCTUPOBAaHbI

m NMPUMEYAHUE

B cnyyae ukcmpoBaHua nobor n3 HeMCcnpaBHOCTEN 3aropaeTcsi KpacHbI CBETOAMOA COCTOSIHUS BbIXOAa.
CocTosiHMe BbIXOOOB 3anuChiBaeTCa B COOTBETCTBYOLWME perncTpbl Cnncok peructpos Modbus npuseneH B
pasgene 6.5.1.

NPEAYNPEXOEHUE
@ [na paboTbl yHKLMM KOHTPOMS 06pbiBa B LLEENW HArpy3Ku NoCTOSIHHO NPUCYTCTBYET TOK He Gornee
1 MKA.

6.11 Be3onacHoe coCTOsIHUe BbIXOAHbIX 3TIeMEHTOB
ﬂ,J‘IH KaXxaoro BbiXxoga BO3MOXHa yCTaHOBKa 6e3onacHOro CoCTosAHUS.

Bbixog nepexoaut B 6e30nacHOe COCTOsSIHWE, ECIM B TEYEHNE BPEMEHN TaiM-ayTa OTCYTCTBYHOT KOMaHAbl OT
MacTtepa cetn. Ha BbIxoge mMogynsi ycTaHaBnuBaeTcsl 3HadyeHue napametpa «besonacHoe cocTtosiHue»
B npoueHTax (o1 0 go 100 %). 370 3Ha4YeHue onpeaenseT KoadduumeHT 3anonHeHus WM.

«Tanm-ayT nepexona B 6e3onacHoe COCTOsIHME» 3aJaeTcs nonb3oBatenem. Moaynb npu BKNKOYEHUM
nepenaeT B COCTOSIHUE, KOTOPOE ObINO YCTAHOBMNEHO MOCNEAHMM A0 BbIKMOYEHUS, U ByOeT HaxoauTbCSA B HEM
[0 Momny4YeHnss HOBOW koMaHabl oT MacTtepa cetu. [ns oTknoueHust yHKUMM nepexoda B 6GesonacHoe
COCTOsIHMEe HeobxoauMo YCTaHOBUTbL NapameTp «Tawm-ayT nepexoga B 6Ge3onacHoe COCTOSIHUE»
paBHbIiM 0.

Ecnn Mactepom cetn dBnsieTcss Tonbko obnadvHbii cepBuc OwenCloud, Heob6xoauMO OTKMOYUTL
«Bbe3onacHoe cocTtosiHMe» O5is BbixogoB. [ns aToro «TaMmM-ayT nepexona B 6e3onacHoe COCTOSIHUE»
HY>XHO 3agaTb paBHbIM 0.

NMPUMEYAHUE
II' 3aBofckas HacTpolika napameTtpa « TanM-ayT nepexoga B 6e3onacHoe COCTOAHUE» paBHa
30 cekyHA.
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7 Hactpownka

7 HacTtpowuka

7.1 NopknioveHue Kk NO «OBEH KoHdurypaTop»
Mpubop HacTpauBaeTcs B nporpamme « OBEH KoHdomrypatopy.

Mpubop moxxHO nogkntounTb K MK ¢ nomoLsio criegyowmx nHTepdencos:

+ USB (pasbem micro-USB);
+ Ethernet.

[ns Beibopa nHTepdenca cnegyer:

1. MogkntounTb Npmbop k MK ¢ nomoLsio kabensa USB unu no nHtepdeiicy Ethernet.

NPEAYNPEXOEHWE
@ B cnyyae nogkntoyeHunsa npubopa k nopty USB nogaya OCHOBHOro nutaHus npubopa He
Tpebyertcs.
MuTtaHue npubopa ocyecTansieTca ot nopta USB, BbIxoabl MOAYNS Npu 3TOM He
PYHKLNOHMPYIOT.

B cny4ae nogkntoyeHus no nHtepdgency Ethernet cnegyet nogate ocHoBHOE NuTaHMe Ha
npmoop.

2. OtkpbITb Nporpammy «OBEH KoHdburypaTtop».
3. BblbpaTtb «[Jo6aBWTb yCTPONCTBAY.

4. B Bbinagatowiem meHto «MHTepderic» Bo Bknagke «CeTeBble HAaCTPOMKNY BbIOpaThb:

» Ethernet (unu gpyryto ceTeByto KapTy, K KOTOPOW NOAKINIOYEH NpUBop) — AN NOAKMOYEHNSs]
no Ethernet.

¢ STMicroelectronics Virtual COM Port — gnsa nogkntovernusi no USB.

CeTeBEble HACTROWKK
MHTepdeic
Ethernet -

Ethernet L\}
MNocnegosatensHeli nopt (COM1)
STMicroelectronics Virtual COM Port (COMZ25)

PucyHok 7.1 — MeHto BbIGopa nHTepdcenica
[anbHenwwmne waru ona nomMcka ycTponcTea 3aBUCAT OT Bblbopa nHTepderica.

Y1066l HANTK 1 406aBMTL B NPOEKT Npubop, NoaknioyYeHHbIM No nHtepdency Ethernet, cnegyer:
1. Bbibpatb «Hantn ogHo yCcTponCcTBOY.

2. Bsectn IP-agpec nogknto4eHHOro ycTponcTea.

3. HaxaTtb Bknagky «Hantn». B okHe oTobpasnTtca npubop ¢ ykasaHHbIM IP-agpecom.
NPEAYNPEXOEHUE
@ 3HauveHue IP-agpeca no ymonyaHuio (3aBogckas HacTponka) — 192.168.1.99.
4. BblbpaTb yCTPONCTBO (OTMETUTL raniovkon) n Haxatb OK. Ecnn yCTpOMCTBO 3aLULLIEHO NaporieM, To
cneayeT BBECTU KOPPEKTHBIN Naposnb. YCTponcTeo byaet nobaBneHo B NPOEKT.

YTto6bl HaNTV 1 4o6aBMTb B NPOEKT Npubop, NoakntoyYeHHbIM No nHtepdency USB, cneayert:

1. B BbinagatoLiem meHio «IpoTtokon» Bbibpatb npotokon Owen Auto Detection Protocol.
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MpoTokon
Maodbus RTU -

Maodbus RTU
COwen Auto Detection Protocol
Oeen

PucyHok 7.2 — Bbi6op npoTokona
BbibpaTtb «HanTt ogHO YCTPOMCTBOY.
BBecTtu agpec nogkno4eHHOro ycTponcTaa (Mo ymonyaHuio — 1).

Haxatb Bknagky «Haitu». B okHe oTo6pasnTcst npubop ¢ ykazaHHbIM aapecoM.

o~ 0D

BbibpaTb yCTPOMUCTBO (OTMETUTL ranoykon) n Haxate OK. Ecnv yCTpOMCTBO 3aLUnLLEHO Naponem, To
cnefyeT BBECTU KOPPEKTHBIN Naponb. YCTponcTeo Byaet nobGaBneHo B NPOEKT.

Bornee nogpobHas nHdopmaumsa o nogknoyeHum n paborte ¢ npubopom npueegeHa B CnpaBke nporpaMmbl
«OBEH KoHdurypatop». [1ns BbI3oBa cnpaBku B IporpaMMe criegyeT HaxaTtb knasuwy F1.
7.2 NMopkniovyeHue K obnayHomy cepsucy OwenCloud
[ns nogknioyeHns Mmoayns kK obnayHomy cepsucy Creayer:
1. 3anTtu Ha canT obna4yHoro cepsuca https://web.owencloud.ru.
3apernctpupoBaTtbCs.
MepewTtn B pasgen «KAOMUHUCTPUPOBaHUE» U A0BaBUTb MOAYIb.

B kauectBe I/IﬂeHTVI(bMKaTOpa YKa3aTtb 3aBoACKOM HOMeEp.

SRS

B kayecTBe TOKEHA BBECTHU napornb.

NMPUMEYAHUE
m Ecnu naponb Ana moayns He 3aAaH, NoakNio4eHne K obnavyHomy cepBucy HeJOCTYMHO.

7.3 OrpaHnyeHne obmMeHa AaHHbIMU Npu pabdoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin cepsuc OwenCloud sBNsieTCA HaaeXHbIM XpaHUNULLEM AaHHbBIX, 0O6MeH MHOPMaLIMK C KOTOPbIM
3awmdpoBaH moagynemM. Ecnn Ha Npon3BoacTBe MMEKOTCS OrpaHMYeHns Ha nepegady gaHHbIX, TO 0b6naYHbIv
cepeuc OwenCloud MOXHO OTKMOUWTL. 10 ymonyaHuilo noakmoveHne mMogynsa Kk obravyHomy cepBucy
3anpetlleHo. OrpaHudeHue gocTtyna u obmeHa gaHHbIMM C MOAYrNeM crnefyet HacTpauBaTb B Mporpamme
«OBEH KoHdurypatop».

[nsa paspelwweHus nogknioveHus B nporpamme «OBEH KoHdumrypatop» crnegyer:
1. YcTaHOBWTbL Naponb A5is 4oCcTyna K Mogyrto (cm. pasgen 7.5).

2. 3apatb 3HayeHne Bkn. B napametpe «[logkntoyeHne k OwenCloud» (pucyHok 7.3).

m ‘I’IPVIME‘-IAHVIE

Ecnu ans mogyns He 3agaH naporsib, TO aBTOMaTMYecKoe NoakodeHne kK obnayHomy cepBucy
npoucxoautb He Byaer.

Mras IHaueHwe
b Yacel peanbHOro BPEMEHW
4 | CeTeBble HACTPOHKW

¥  Hactpo#ikm Ethernet

4  Hactpo#irm nogkaovedws k Owen Cloud

Nogrnrouerne k Owen Cloud B, b
Craryc noakniosenua k Owen Cloud Buikn
b | Coctoanne Gatapewn Exn.

PucyHok 7.3 — HacTtpoiika aBToMaTM4ecKoro noakno4yeHms K oonayHomy cepBucy
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7 Hactpownka

Ecnu goctyn k mogynio Yepe3 obnayHbii cepemuc OwenCloud paspellueH, TO MOXHO HAacTpouTb criegyoLme
orpaHmdeHus goctyna (pUcyHok 7.4):

» PaspelueHne KoHpUrypmpoBaHms — JOCTYM K KOHPUIypaLMOHHBIM NapameTpamMm MOAYIIS;

* YnpaBneHue u 3anucb 3Ha4eHUN — YTEHUE U 3annUCb 3HAaYEHUI BbIXOLOB MOAYNS;

« [Hoctyn k pernctpam Modbus — 4TeHue U/mnu sanucb 3Ha4eHU PErncTpoB.

4  [paBa yaanénnoro goctyna w3 Owen Cloud

Paspewenune koHbWyprposaHWA Jabnokmposado  |M
¥npaensHue K 3a3NKco 3HaqeHK JabnokwposaHo  |¥
Jocryn k perwctpam Modbus MonHwii 3anpet "
Appec Slave Monxbii s3anper
TalimayT nepexoaa & GesonacHoe COCTORHKME Tonabko yteHne
b | Cratyc npubopa Tonsko sanuce
b | Apxue MonHwid gocTyn

b | JduckpeTHble BRIXCAE
PucyHok 7.4 — HacTpowka yganeHHoro goctyna Kk MogyJsio

7.4 HacTtpouka ceTeBbIX NapamMmeTpoB

[ns o6meHa faHHbIX Moayns B ceTu Ethernet gormkHbl GbITh 3a4aHbl NapaMeTpbl, IPUBEAEHHbIE
B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble NnapameTpbl MoAynA

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

Macka IP-agpeca | 3apaet Buavmyo moaynem nogcets |IP-aapecoB apyrux ycTporcTs. 3aBoackas
HacTporika — 255.255.255.0

IP-agpec wnto3a 3apaet agpec wno3a ans Boixoda B VIHTepHeT. 3aBoackasi HacTporika — 192.168.1.1

IP-agpec MOXeT ObITb:

e CTaTUYEeCKUM;
e AVHaMWYECKUN.

Cratnyeckun IP-agpec yctaHaBnuaeTtcs ¢ nomoulpto nporpammbl «OBEH KoHdurypatop» unmn cepsucHom
KHOMKM.

[nsa yctaHoBkn ctatudeckoro IP-agpeca ¢ nomousto nporpammel « OBEH KoHdurypaTtop» cneayert:
1. 3aitu Bo Bknaaky «CeTeBble HACTPONKMY.
2. 3apaTb 3HayeHue B none «YcraHosuTh IP agpec».
3. 3apaTb 3Ha4eHue B nore «YCTaHOBUTb MacKy NMoaceTuy.
4. 3apatb 3HayeHue B nore «YcraHoBuTh IP agpec wrntosay.
Pexxvm DHCP npu aTom gomkeH 6biTb HACTPOEH Kak «BbIkny».
[ns yctaHoBKM cTatnyeckoro |IP-agpeca ¢ NOMOLLbI0 CEPBUCHOW KHOMKK CReayeT:
1. Toaknounte Moaynb Unu rpynny mogynen k cetu Ethernet.

2. 3anyctutb nporpammy «OBEH KoHdurypatop» Ha KOMNblOTEPE, NOAKIIOYEHHOMY K TOM XKe CeTn
Ethernet.

3. BblbpaTtb B nporpamme «OBEH KoHdwmrypatop» Bknagky «HasHaueHue IP-agpecoBy.
3apaTtb HavanbHbIV IP-agpec ans nepeoro Mogyns us rpynnsl MOgynew.

MocnenoBaTenbHO HaXMMaTb Ha MOAYNAX CEPBUCHbIE KHOMKW, KOHTPONUPYS pesynbTaT B OKHe
nporpammel. B okHe nporpammbl Oyaet otobpaxatbcsa MHpopmaumst 0 Mogyne, Ha KOTOpoM Gbina
Ha)kaTa KHOMKa, aToMy MoAynto ByaeT npuceBamBaTbCs 3afaHHbIN cTaTudeckun IP-agpec n gpyrne
napametpbl ceTu. [ocne aToro B nporpamme aBTOMaTUYeCcKn yBenuunBaeTcst agpec Ha 1.
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7 Hactporika

[ns HasHayeHus ctatmyeckoro IP-agpeca ¢ nomoulbto kHomnku pexxum DHCP gomkeH ObiTb HAcCTpOeH Kak
«PasoBas yctaHOBKa KHONKOM».

4 | Hactpoikwm Ethernet
Tesxywwii IP agpec

Te KYLLEA Macka NoqoeTH

Texywmid IP agpec wnrwosa

¥Yeranoewuts 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 7.5 — Hactpowka napameTtpa «Pexxum DHCP»

C nomoLLbl0 CEPBUCHOM KHOMKM MOXHO YyCTaHOBWUTbL IP-agpeca cpasy gns rpynnbl mogynen (Cm. crnpasky
k nporpamme « OBEH KoHdurypatopy, pasgen «HasHaueHue IP-agpeca ycTponcTtay»).

OunHamuyeckun IP-agpec vcnonb3yeTtca ona paboTbl ¢ obrnavyHbIM CEPBMCOM U He noapa3ymeBaeT paboTy
¢ Mactepom cetn Modbus TCP. IP-agpec mogyns yctaHasnmBaetcs DHCP-cepsepom cetu Ethernet.

NMPUMEYAHUE
EI Cnepnyet yTo4HWUTB Y Cry6 cuctemMHOro agMUHUCTpupoBaHus o Hanvdnm DHCP-cepBepa B yyacTke

CETN, K KOTOPOMY NMOAKITHYEH Mogynb. [ns ncnonb3oBaHus guHammnyeckoro IP-agpeca npu HacTporike
MOAYNsI crieQyeT BbIKMoUYNTb KoOHUrypaunoHHein napametp DHCP «Bkny.

@ NPEAYNPEXOEHUE

[na npyMeHeHns HOBbIX CETEBbLIX HAaCTpoek HeobxoanMa nepesarpyska mogyns. Ecnv mogynb
nogkntoyeH no USB, ero Takke TpebyeTcsa OTKMUNTb OT nopTa.

7.5 Naponb gocTtyna K moaynio

[ns orpaHuyeHWst JOCTyMna K YTEHWUIO M 3anuch napameTpoB KoHdUrypauum u gns goctyna B obrayHblii
cepeuc OwenCloud ncnonb3dyetcsa naporb.

YCTaHOBUTb UM M3MEHUTL MAPOSb MOXHO NPY HACTPONKE ¢ NomoLLbio nporpammbl «OBEH KoHdwmrypatop».
B cnyyae yTepu naponsi cnegyet BOCCTaHOBUTbL 3aBOACKME HACTPOWKN.
[No ymonyaHuio napornb He 3aaH.

7.6 O6HOBNEHUe BCTPOEHHOIo NporpamMmMHoOro obecnevyeHus

BcTpoeHHoe nporpaMmmHoe ob6ecneveHne obHOBASIETCS crneayowummn cnocobamu:
* o nHtepdeicy USB;
* o nHtepdency Ethernet (pekomeHayetcs).

[ns obHoBneHust no uHtepdency USB cnenyer:

1. B MOMEHT BKMOYEHMS NUTAHNS MOAYINS HAXaTb U YAEPXUBaATb CEPBUCHYIO KHOMKY. Moaynb nepeviaet
B PEXUM 3arpysuvka.

2. O6HoBUTL MO ¢ NOMOLLLIO cneunansHON YTUNUTLL. YTUIUTA AOCTYNHA Ha canTe www.owen.ru.
[nsa obHoBneHus no uHtepdency Ethernet cnepyert:

1. B nporpamme «OBEH KoHcpurypaTtop» BbibpaTh Bknagky «lpoLmTb YyCTPOMCTBOY.

2. BbINONHATL YKka3aHus nporpammebl (avin BctpoeHHoro MO pasmMelleH Ha canTe www.owen.ru).

3. [lepesarpy3uTb Moaynb.

Bo Bpemsa obHoBneHust no uHTepdency Ethernet npoBepsieTcsa LenocTHocTb davna BcTpoeHHoro O n
KOHTPOSbHOM CYMMbI.
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7 Hactpownka

@ NPEAYNPEXOEHUE

[na 3aBepLueHns obHoBRNeHUsA Heobxoanma nepesarpyska moayns. Ecnu moayne noakntodeH no USB,
€ro Takxe TpebyeTcs OTKMYNTD.

BHMMAHUE
4 ” \ | [Insi o6HOBMNEHUS BCTPOEHHOO NporpaMMHoro obecneyeHus Yyepes nporpammy «OBEH
KoHdurypatop» cnegyer oTkniounTb Npubop ot yganeHHoro obnayHoro cepsunca OwenCloud.

7.7 HacTtpouka 4yacoB peanbHOro BpeMeHu

3HauveHune yacoB peanbHoro BpemeHn (RTC) MOXHO yCTaHOBWTB UMK cunTaTb ¢ npubopa vepes perucTpel
Modbus, a Takke ¢ nomowpto nporpammbl «OBEH KoHdwurypatop» (cM. cnpasky k nporpamme «OBEH
KoHdurypatop», pasaen «Hactporika yacosy).

[nsa ycTaHoBKM HOBOro BpeMeHu yepes pernctpbl Modbus cnenyer:
1. 3anucaTtb 3Ha4yeHue BpeMeHM B COOTBETCTBYHOLUME PErUCTPbI.
2. YcTaHOBUTb Ha BpeMs He MeHee 1 cekyHAbl 3HavyeHne 1 B pernctpe oOHOBMNEHNS TEKYLLLEro BPEMEHN.
3. 3anucatb B pernctp o6HOBMEHMS TEKyLLIEro BpeMeHu 3HadeHune 0.

CnegytoLwas 3anuncb TEKYLLETO BPEMEHU MOXET GbiTh Npon3BedeHa Yepes 1 cekyHay.

7.8 BoccTtaHOBneHUe 3aBOACKMX HAaCTpPoeK

BHUMAHUE
Vi ” \ [Mocrne BocCTaHOBNEHMUS 3aBOACKMX HACTPOEK BCe paHEe YCTAHOBIIEHHbIE HACTPOMKM, KPOME CETEBbIX
OyayT yaaneHol.

[ns BocCTaHOBNEHMS 3aBOACKNX HACTPOEK U cbpoca yCTaHOBMEHHOIO Napons cnegyer:
1. BknounTb NUTaHMe npmnbopa.
2. Haxatb 1 ygepxvnBaTb CEpPBUCHYIO KHOMKY 6onee 12 cekyHA.
3. BbIKMOYMTE U BKITHOYUTL NpMbop.

Mocne BkntoyeHust Nnpubop ByaeT paboTaTb ¢ HACTPOMKAMM MO YMOTYaHUIO.
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8 TexHnyeckoe obcnyxmBaHne

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpemsi BbINONHEHNUs1 paboT No TexHUYeckomy obcnyxuBaHuio npubopa cneaoyet cobniogate TpeboBaHus
BesonacHocTM U3 pasgena 3.

TexHnyeckoe obcnyxuBaHne npubopa MNpPoOBOAUTCSH HE pexe OAHOro pasa B 6 mecsdueB W BKMAYaeT
cregyolve npoueaypsbl:

* MpoBepka KpenneHus npmbopa;

* MpoBepKa BMHTOBbIX COEANHEHW;

* yaaneHue nbinin n rpAasn ¢ KneMmMHUKa r|p|/|60pa.

8.2 3ameHa baTapen

B npubope ans nuTaHusa 4acoB peanbHOro BpeMeHU NCnonb3yeTcs cmeHHas 6atapes tuna CR2032.

EaTapero cnenyet 3aMeHNTb B Crtydae HaCTynJyieHnA XoTAd Obl 0OHOrO 13 COBbITHIA:

* muraet ceetogmop «Asapusa» (3acseumBaetcsa Ha 200 Mc ¢ MHTepBanoM 3 cekyHabl);
* npoLso 6 net c MOMeHTa 3aMeHbl baTapewn.

[nsa 3ameHbl 6aTapen cnegyert:

1. OTkno4MTb NUTaHMe Npubopa 1 NOAKIMIYEHHbIX YCTPONCTB.
CHatb npubop ¢ DIN-penkn.
MoaHATb KpbILWKY 1.

BbIkpyTuTh ABa BUHTa 3.

o~ w0 DN

CHATb KONoaKy 2, Kak nokasaHo Ha pucyHke 8.1.

‘ 4

PucyHok 8.1 — OTcoeguHeHue knemm

6. [MoovepenHo BbIBECTYM 3auenbl N3 OTBEPCTUN C OAHOW N APYrON CTOPOHbI KOPMNYCa U CHATb BEPXHIOK
KPbILLIKY.
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8 TexHnyeckoe obcnyxmBaHmne

HBHHBH:PHBEHB@
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PucyHok 8.2 — 3ameHa 6aTapeu

7. 3ameHuTb H6atapeto. PekomeHayemoe BpeMs 3aMeHbl 6aTtapen He 6onee 1 MuHyThl. Ecnin 3ameHa
baTtapeu 3aimMeT GonblLE BpEMEHU, TO CriedyeT BBECTU KOPPEKTHOE 3HAYEHME YaCcoB pearnibHOro
BPEMEHW.

8. COopkKy 1 yCTaHOBKY CreyeT OCYLLEeCTBMSATL B 0GpaTHOM NopsiaKe.

NPEAYNPEXOEHUE
@ Banpelaetcs ncnone3oaTb GaTtapeto Apyroro Tuna. Bo Bpemsi yctaHoBku 6aTapeu cnegyet
cobnogaTtb NONAPHOCTb.

Mocne cbopkn n BkMNYeHus npubopa cnegyer ybeanTbCs B KOPPEKTHOCTWM MoKasaHwui yacoB. B cnydae
HeobxoaMMOCTN crnefyeT CKOPPeKTMpPOBaTb NOKasaHUs 4acoB peanbHOro BpemeHu B nporpamme «OBEH
KoHdourypatop».

Bo BpeMA BbIKpyYMBaHUA BUHTOB KpenieHnda KnemMmMHada Kornodka nogHMMaeTcsd, NMo3ToOMYy, 4YTObbI n3bexaTb
nepeKkoca pekomeHayeTCcA BbIKpydmnBaTb BUHTbI Moo4YepeaHo No HECKOJ1bKO OGOpOTOB 3a OA4uH paa.
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9 KomnnekTHOCTb

9 KoOMNNeKTHOCTb

HauvmeHoBaHue KonuyectBo
Mogynb 1w
Macnopt 1 MapaHTWIAHbIN TanoH 1 3Ka3.
KpaTkoe pykoBOACTBO MO 3KCnyaTaumm 1 aks.
Kabenb naty-kopa UTP 5e 150 mm 1w
Knemma nutanma 2EGTK-5-02P-14 1w
3arnywka pasbema Ethernet 1wt
MeToguka npoBepku 1 9k3.*

* NocTtaenseTcsa no TpeboBaHNIO 3aKasdnka

@ ‘I’IPEHYI’IPE)KD,EHVIE

MsrotoButenb octaBnseT 3a cobon npaBoO BHECEHUA OOMNOSNTHEHUN B KOMMMNEKTHOCTb mMoayns.
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10 MapkunpoBka

10 MapkupoBka

Ha kopnyc npn6opa HaHeCceHb!:

* HaumeHoBaHue npunbopa;

cTeneHb 3awmTbl kopnyca no FOCT IEC 61131-2-2012;

HanpskeHne NUTaHus;

notpebnsiemas MOLHOCTb;

Knacc 3aLUmTbl OT NopaxkeHus anekTpuyeckum Tokom no MOCT IEC 61131-2-2012;
3Hak cooTBeTcTBUA TpeboBaHusam TP TC (EAC);

CTpaHa-u3roToBUTENb;

3aBOACKOM HOMep Npubopa;

MAC-agpec.

Ha I'IOTpe6VITeJ'IbCKyPO Tapy HaHeCeHbI:

HaumeHoBaHuWe npubopa;

3Hak cooTBeTcTBUA TpeboBaHusam TP TC (EAC);
CTpaHa-n3roTtoBUTESb,

3aBOZCKOM HOMep Npubopa;

Aara n3rotoBreHus npubopa.
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11 YnakoBka

11 YnakoBka

YnakoBka npubopa npoussoantca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutensckyio Tapy,
BbIMOSTHEHHYIO M3 KOpoBo4HOro kapToHa no NOCT 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 OomkeH TPaHCMOPTUPOBAaTLCA B 3aKPLITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHLIX cpedcTBax
Tapa [ormkHa KpenuUTbCs COrnacHo npaeunam, AeNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHCMopTa.

YcnoBust TpaHCNOpPTMPOBaHUA AOMKHbI cooTBeTCTBOBaTh ycnosusam 5 no NOCT 15150-69 npu Temnepatype
OKpYyXatoLLlero Bo3gyxa oT MuMHyc 25 go nntoc 55 °C ¢ cobnogeHremM mep 3awuTbl OT yAapoB 1 Bubpauuin.

MpuGop crneayeT NepeBo3nTb B TPAHCNOPTHON Tape NOLWTYYHO UK B KOHTEHepax.

YCnoBusi XxpaHeHns B Tape Ha CKnage U3rotoBuTensi n notpebutens AomKHbI COOTBETCTBOBATL YCrnoBmam 1 no
FOCT 15150-69. B Bo3ayxe He AOMKHbI MPUCYTCTBOBATbL arpeccuBHbIE NPUMECH.

Mpnbop cnegyeT xpaHWUTb Ha cTennaxax.
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13 MNapaHTuHbIE 0b6si3aTenbCTBA

13 MNapaHTUNHLbIE 06sA3aTeNnbLCTBA

MN3roToBuTenb rapaHTUpyeT cooTBeTCTBME MpuGopa TpeGoBaHusM TY npu  cobGriogeHun  ycrioBuii
3KCMnyaTauum, TPaHCNOPTMPOBaHWS, XpaHEeHUS 1 MOHTaxa.

[apaHTUIHBLIA CPOK aKCNyaTaunm — 24 mecsiLa co OHA Npoaaxu.

B cnyy4ae Bbixoga npuGopa M3 CTPosi B TeYeHWE rapaHTUMHOTO cpoka npu COGMIOAEHUM  YCNOBWIA
aKcnnyaTauuv, TPaHCMOPTUPOBaHWS, XpaHEeHUs W MOHTaxa nNpeanpusiTue-u3roToBuTenb 06s3yeTcs
OCYLLIECTBUTL €ro GecnnaTtHbI PEMOHT MM 3aMeHY.

Mopsinok nepedayn npubopa B peMOHT COAEPXXUTCS B MACMopTe U B rapaHTUHOM TasioHe.
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PacuyeT BekTOpa MHMumManuaauum ons wndposaHns danna apxmea

MpunoxeHne A. PacyeT BekTOopa MHMUManuM3auuu Ana wudpoBaHuUA
danna apxmBa

Mpu pacwudpoBke caina apxvBa B KadeCTBe BeKTOpa WHMLManNu3auuu cregyet WCMNoNb30BaTb XeLl-
dyHKUM0. XaLw-yHKUmMSA Bo3BpallaeT 8 6anTt (Tun long long).

Mpumep peanusaumn xew-gyHKUUN Ha a3blke C:

typedef union {
struct {
unsigned long lo;
unsigned long hi;
bi
long longhilo;
} LONG_LONG;

long long Hash8 (const char *str) { // Ha ocuoBe 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;

48



V) )]

||

|

Poccus, 111024, Mockea, 2-9 yn. QHTy3nacTos, 4. 5, kopn. 5
Ten.: +7 (495) 641-11-56, dpakc: (495) 728-41-45

Tex. nogaepxka 24/7: 8-800-775-63-83, support@owen.ru
oTAen npogax: sales@owen.ru

www.owen.ru

1-RU-38269-1.7



	Предупреждающие сообщения 
	Введение 
	Используемые аббревиатуры 
	1 Назначение 
	2 Технические характеристики и условия эксплуатации 
	2.1 Технические характеристики 
	2.2 Изоляция узлов прибора 
	2.3 Условия эксплуатации 

	3 Меры безопасности 
	4 Монтаж 
	5 Подключение 
	5.1 Рекомендации по подключению 
	5.2 Назначение контактов клеммника 
	5.3 Назначение разъемов 
	5.4 Питание 
	5.5 Подключение к выходам 
	5.6 Подключение по интерфейсу Ethernet 

	6 Устройство и принцип работы 
	6.1 Принцип работы 
	6.2 Индикация и управление 
	6.3 Часы реального времени 
	6.4 Запись архива 
	6.5 Режимы обмена данными 
	6.5.1 Работа по протоколу Modbus TCP 
	6.5.2 Коды ошибок для протокола ModBus 

	6.6 Режимы работы дискретных выходов 
	6.6.1 Режим переключения логического сигнала 
	6.6.2 Режим генерации низкочастотного ШИМ сигнала 
	6.6.3 Режим генерации высокочастотного ШИМ сигнала 
	6.6.4 Режим генератора заданного числа импульсов 

	6.7 Режимы включения выходных элементов 
	6.8 Работа выходных элементов на емкостную нагрузку 
	6.8.1 Режим включения «верхний и нижний ключи» 
	6.8.2 Режим включения «верхний ключ» 

	6.9 Работа выходных элементов на индуктивную нагрузку 
	6.10 Диагностика состояния выходов и нагрузки 
	6.11 Безопасное состояние выходных элементов 

	7 Настройка 
	7.1 Подключение к ПО «ОВЕН Конфигуратор» 
	7.2 Подключение к облачному сервису OwenCloud 
	7.3 Ограничение обмена данными при работе с облачным сервисом OwenCloud 
	7.4 Настройка сетевых параметров 
	7.5 Пароль доступа к модулю 
	7.6 Обновление встроенного программного обеспечения 
	7.7 Настройка часов реального времени 
	7.8 Восстановление заводских настроек 

	8 Техническое обслуживание 
	8.1 Общие указания 
	8.2 Замена батареи 

	9 Комплектность 
	10 Маркировка 
	11 Упаковка 
	12 Транспортирование и хранение 
	13 Гарантийные обязательства 

