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Mpeaynpexaarowme coobLieHUs
B O0aHHOM PYKOBOACTBE NPUMEHAKOTCA cneytowimne npenynpexngeHua:

ﬁ OMACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeACTBEHHOM yrpo3e OonacHOM CUTyaLuu,

KoTopasi NpMBedeT K CMepTN Ui Cepbe3HOi TpaBMe, ECIv ee He NPeaoTBpaThTb.

BHMMAHUE
4 : \ | Kntouesoe cnoso BHYUMAHWE coobLiaet 0 noTeHuManbHO onacHoM cuTyauum, Kotopasi MOXeT
NPUBECTM K HEOONbLUMM TpaBMam.

CD NPEAYNPEXOEHUE

KntoueBoe cnoso MNMPEOYMNPEXOEHWE coobliaeT o noTeHuManbHO onacHoM cuTyaumm, Kotopas
MOXET NPUBECTU K NOBPEXAEHMIO UMYLLECTBA.

NMPUMEYAHUE
m Kniouesoe cnoso NPUMEYAHWUE obpallaet BHUMaHWe Ha nonesHble COBEThI U pekoMeHaauum, a

Takke nHdopmauuio aAnga adekTMBHOM 1 6esaBapuiiHon paboTbl 060pyaoBaHMS.

OrpaHquHMe OTBeTCTBEHHOCTU

Hu npu kakux obctostensctBax OO0 «[ponseoacTtBeHHoe obbeanHeHne OBEH» u ero KoHTpareHTbl He
OyoyT HECTM IOpUANYECKYHD OTBETCTBEHHOCTL M HE OyayT npu3HaBaTbh 3a cO0OOoM kakme-nnbo obsizaTenbcTea
B CBA3N C NOObIM yLiepOboM, BO3HMKLLIMM B pesynbTaTe YCTaHOBKW WM UCMONb3OBaHUSA npubopa cC
HapyLleHNEM AENCTBYHOLLEA HOPMATUBHO-TEXHUYECKOW JOKYMEHTALMM.




BBeageHue

HacTtoswee PykoBoAcTBO NO 3KcnnyaTauuMn npegHasHavyeHo pAns  O3HaKoMIeHusi 0BCnyxuBaloLero
nepcoHana c yCTPOWCTBOM, KOHCTPYKUMen, paboTon 1 TEXHNYECKUM obCnyXmBaHMeM Moaynen AUCKPETHOro
BBoga MB210-202 n MB210-204 (B ganbHenwem no TEKCTY MMEHYyEeMbIX «MPpMBop» Unn «Mogyrby).

MNogkntoveHne, HaCTp017IKa n TeXO6CJ'Iy)KVIBaHV|e np|/|60pa OOJTKHbI npon3BoanTbCA TOJIbKO
KBaJ'IVI(*)VILI,VIDOBaHHbIMVI cneumanncTtamMmm nocrne npovYTeHna HacTodLlero pykoBoactea no akcniyatauunu.

O6o3HayeHne npubopa npu 3akase: MB210-202 1 MB210-204.



Ucnonb3yemble abbpeBnaTypbl

MO — nporpaMmHoe obecneyenune.

MK — nepcoHanbHbIN KOMMNBIOTEP.

MNNK — nporpammMmupyeMblii NOrMYECKUI KOHTPoNnep.

USB — nocnegoBaTtenbHbIvi MHTEpMEnc Ans nogxknioyeHms nepudepumnHbiX YCTPOUCTB K
BbIYNCIINTENBHOW TEXHMKE.

UTC - BcemnpHoe KOOpANHUPOBaHHOE BPeEMS.

RTC — yacbl peanbHOro BpeMeHM.



1 HasHauyeHue

1 Ha3HauyeHue

Mopaynb npegHasHayeH Ang cbopa AaHHbIX CO BCTPOEHHbLIX OUCKPETHbLIX BXOOOB W Mepefayn UX B CeTb
Ethernet k MNJ1K, naHenbHbIM KOHTpONepam, KOMMbIOTEPAM USN UHBIM YCTPONCTBAM.

B mopgyne peanusoBaHo 20 AMCKPETHbIX BXOAOB, MpefHa3HAYeHHbIX ANs MOAKIMYEHUS OaTYMKOB UMK
CVrHaroB cregyLwmx TUMNoB:
o [ns MB210-202: KOHTaKTHbIN AATYNK, TPAH3UCTOPHbIN KINKOY N-p-N TUNa, TPaH3UCTOPHbLIN KN4 p-n-p

TMna.
* [Ons MB210-204: «CyXoW KOHTaKT», TPAH3UCTOPHbIN KoY N-p-n Tuna.

MO,Elyﬂb npegHasHa4vyeH ana npuMmeHeHus B NpOMbILLITEHHOCTU U CEJTbCKOM X035ANCTBE.



2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XAPaKTepUCTUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMN

Tabnuua 2.1 — TexHU4YeCKMe XapakTepuCTUKn

Xapakrepuctuka ’ 3HauyeHue
MutaHune
HanpsxeHue nutaHua Ot 10 po 48 B (HomunHanbHoe 24 B)
MoTpebnsemasa MOLLHOCTbL (Npy NuTaHun 24 B), 5 BT
He 6ornee
3awumTa OT NepenontioCoOBKN HaNPSXXEHNS NMUTaHKSA EcTb
lmMcTepesunc BbIKNYeHN AUCKPETHOrO BXxoaa 0,5B
MHTepdhencnl
UHTepdelic obmeHa CpoBoeHHbIn Ethernet 10/100 Mbit
UHTepderic koHurypmnposaHus USB 2.0 (MicroUSB), Ethernet 10/100 Mbit
MpoTokon obmeHa Modbus TCP
Bepcus npoTtokona IPv4
AvckpeTHble Bxoabl moayns MB210-202
KonunyectBo BXoOoB 20
* KOHTaKTHbIV AaT4uK (TpebyeT BHeLLHee nNuTaHne

=24 B);
* TPAH3UCTOPHbIV KIOY N-p-N TUMA;
* TPAH3UCTOPHbIN KNOY p-n-p TMNa

Tun curHana

* onpegeneHune norm4eckoro ypoBHs;
* NOACHET KONMUYECTBA BbICOKOYACTOTHbIX

Pexumbl paboThl nmnynbcoB (Tonbko nepsble 8);

* U3MEpPEHUNE YacToThbl (TONbKO nepsbie 8);

» 06paboTka curHanos aHkoAepa (4o 3 3HKOOEPOB)

MuHManbHaa ANUTENbHOCTb UMMNYyNbCa,
BOCMpPUHUMaeMas ANCKPETHbIM BXOAOM (TONbKO AN 5 mkc (o 100 kl'y)
DI1-DI8)

MuHuManbHas onUTeNbHOCTb EAUHUYHOIO nMmnynbca

(ans Bxopos DI9-DI20) 1 mc (ao 400 y)

Tok «nornyeckoro Hyns», He bonee 1,2 MA
Tok «NorMyeckon eguHnLbI», He MeHee 5,5 MA
HanpsikeHne «norm4eckoro Hynsi» 0,0...6,1B
HanpsikeHne «norn4eckon eanHnLby 8,8...30,0B

AvckpeTHble Bxoabl moayns MB210-204

KonnyecTtBo BXx040B 20

* «CYXOWN KOHTaKT»;

* TPAH3UCTOPHbIN KoY N-p-n TMna

* onpefeneHne nornMyeckoro ypoBHs;
* MOACYET YMCa UMMybLCOB

Tun curHana

Pexxumbl paboThbl

MuHuManbHas onUTENbHOCTb EANHUYHOIO nMmnynbca 1 MC

ConpoTuBreHne KOHTaKToB (Krnoya)
M COeAMHUTENBHbIX NPOBOAOB, NOAKITHOYaEeMbIX 100 Om
K ANCKPETHOMY BXxoay, He bonee

Flash-namaTtb (apxuBs)

KonnyecTBo LUUKNOB 3anMcu N CTupaHuna Jo 100000
MakcumanbHbIv pasmep darna apxmea 2 k6
MakcnmansHoe KonmMyecTBO hannoB apxmea 1000
MuHUManbHbIM Nepuog 3anncu apxmsea 10 cekyHfg

Yacbl peanbHOro BpeMeHu




2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

XapakTepucTtuka 3Ha4vyeHue

MorpelHOCTL X04a, He Gonee:

npu Temneparype +25 °C 3 ceKyHapbl B CyTK/

Ha BCeM TemnepaTypHOM AnanasoHe 10 cekyHp, B CYTKM
Tvn NnUTaHWA YacoB pearibHOro BPEMEHHU batapesa CR2032
Bpems paboTbl YacoB peanbHOro BpeMEHN Ha O4HOM 6 net
batapee

O6Lwue xapaKTepuCcTUKU

[abapuTHble pa3mepsbl 123 x 83 x 42 Mmm
CreneHb 3awwmThbl KOpnyca IP20
CpenHsist HapaboTka Ha oTkas* 60 000 4
CpenHui cpok cnyxobl 10 ner
Macca, He Gonee 0,4 kr

NMPUMEYAHUE
* KpoMe anemeHTa nuTaHus 4acoB pearbHOro BPEMEH!.

[i]

2.2 U3onsauuna y3noB npmnbopa

CxemMa ranbBaHUYeCKM W30MMPOBAHHbLIX Y3MOB W MPOYHOCTb ranbBaHUYECKON W30MNAUUM NPUBEOEHbl Ha
puUcyHke 2.1.

DI1...DI20 uSB Ethernet

[ ] O
A [ 8008

1500 B

o]

PucyHok 2.1 — Usonsauma yanos npubopa

Tabnuua 2.2 — Tunbl U3onauuun

Tun OnucaHue

Usonsumsa onsa yacten ob6opyaoBaHus, HaXOASLUXCA NO4 HaNpsXeHneMm, ¢
Lenblo 3aLlMTbl OT NOPaXKEeHUs ANEKTPUYECKUM TOKOM. OnekTpudeckas

OcHoBHag (O) NMPOYHOCTb OCHOBHOW 30N MK Nprbopa NPoBEpPSIETCS TUMOBBLIMU UCTIBITAHUAMU:
MPUIOXXEHNEM UCTbITAaTENbHOIO NEPEMEHHOIO HaNPSXXEHNs!, BENNYNHA KOTOPOro
pasnuyHa Anga pasnuyHbIX Lenen npubopa

HesaBucumas nsonaumsi, B 4OMOMHEHNE K OCHOBHOM M30MALMK ANS rapaHTum
3aLUTLI OT MOPaXKEHUs! SNEKTPUYECKMM TOKOM B CrlyYae 0TKa3a OCHOBHOW
HononHutenbHas (1) N3oMALMA. DneKTpuyeckas NPOYHOCTb AOMOMHUTENBHOM n3onaummn npubopa
NpoBepAETCs TUMOBLIMU UCTbITAHUAMM UCTbITATENbHOIO NEPEMEHHOIO
HanpsKEHUS pasfMYHON BENMYMHBI (OeicTByoLee 3Ha4YeHne)

NPEQYNPEXOEHUE
@ 3Ha4veHne NPOYHOCTM U30NALMK YKasaHo AN UCNbITaHWIA MPU HOPMAarbHbLIX KIIMMaTUYECKMX YCNOBUSX
(Bpems BosgencTteua — 1 muHyTa) cornacHo NOCT IEC 61131-2.

2.3 YcnoBus akcnnyartauuu

Mpubop oTBevaeT TpeboBaHUAM MO YCTONYMBOCTU K BO3OENCTBUIO NOMEX B COOTBETCTBUM C

FOCT IEC 61131-2. Mo ypOBHIO U3ny4yeHns pagmonomMex (Mnomexoammccum) npubop cooTBETCTBYET HOpMaM,
yCTaHOBNEHHbIM Ans  obopygoBaHus knacca A no [OCT 30804.6.3. TlMpubop npegHasHayeH pAnis
aKcnnyaTaumu B CRneayoLwwmx yCrnoBusx:

* Temnepartypa okpyxatLlero Bo3ayxa ot muHyc 40 go nntoc 55 °C;



2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

OTHOCUTENbHAasA BNaxHocTb Bo3ayxa oT 10 % o 95 % (npu +35 °C 6e3 KoHAeHcauum Brarv);
atMmocdepHoe gaenexue ot 84 o 106,7 kla;

3aKkpbiTble B3pbiBOOE30NacHbIe NoMeLLeHNs 6e3 arpecCBHbIX NapoB M rasos;

gonyctumas creneHb 3arpssHerns 1 no NOCT IEC 61131-2.

Mo ycTOM4MBOCTM K MEXaHNYECKUM BO3AENCTBUAM BO BPEMSs 3KCMyarauu npubop cooTBETCTBYET
MOCT IEC 61131-2.

Mo ycTOM4MBOCTM K KNMMATUYECKUM BO3LECTBUSAM BO BPeMsi 9KCnlyaTaumm npubop cooTBeTcTByeT
MOCT IEC 61131-2.



3 Mepbl 6esonacHocTH

3 Mepbl 6e3onacHocTH

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

Mpnbop cnegyer ycTaHaBnMBaTb B Cneuuanmn3vpoBaHHbIX LKadgax, AOCTYN BHYTPb KOTOPbIX paspeLleH
TONMbKO KBanNMUUUPOBaHHbIM crneumanuctam. Jliobble nogknodeHMs kK npubopy m paboTtel No ero
TEXHUYECKOMY OOCNYXMBaHWIO NPOU3BOANTb TONMbKO NPW OTKITIOYEHHOM NUTaHUKM Npubopa 1 NOAKIHOYEHHbIX K
HeMy yCTPOWCTB.

He O0nycKaeTCd nonagaHne Brnarv Ha KOHTakTbl BbIXOOHbIX pa3beMOB U BHYTPEHHUE 3NTEMEHTbI np|/|6opa.

c BHUMAHUE
3anpeLleHo Ncnonb3oBaTh NPMBOP NPU HaNUYKMM B aTMocdEPE KUCHOT, Lenoyen, Macen U UHbIX
arpeccuBHbIX BELLECTB.

10



4 MoHTax

4 MoHTax

Mpnbop yCTaHaBnuBaeTcs B Wwkady
anekTpoobopynoBaHus. KoHCTpykums wkada [orkHa
obecneunBatb 3awWwmuTy npubopa OT nonagaHusa Bnaru,
rpsi3n U MOCTOPOHHUX NPELMETOB.

[ns yctaHoBku npubopa cnegyeT:

1. Y6eautbcs B HanuumnmM cBobOAHOIO NPOCTpaHCTBa:
Heobxoammo 50 MM Hag Npubopom M Nog HAM ANst
noakn4veHna npm6opa M NPOKNaagku npoBoaos.

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

8\ y4
g \

7 K
X S

oo
| O

/7 N

PucyHok 4.1 — BepHbI MOHTaX

PucyHok 4.2 — HeBepHbII MOHTaX

2 BHUMAHUE
AnutenbHas akcnnyaTtaumna npubopa ¢ HeBEPHbIM MOHTaXOM MOXET NPUBECTU K Ero NOBPEXAEHUIO

(cMm. pucyHok 4.2).

11



4 MoHTax

38 2 018.93,5

0

(AT | E—

i
1

116

PucyHok 4.3 — Fa6apuUTHbIN YepTex PucyHok 4.4 — YcTtaHOBO4YHbIE pa3mepbl

12



5 MopgkntoyeHne

5 MNMopknroyeHune

5.1 PekomeHaauumn no nogknoyYeHno
BHeLLHMe CBS3W MOHTMPYIOT NMPOBOAOM ceveHnem He 6onee 0,75 mm2,

[nst MHOrOXMNbHbIX npoBOAOB crieayeTt ncnonb3oBaTb HAKOHEYHUKN.

[Nocne moHTaxa nposoda cnenyet ynoXutb B kabenbHOM kaHane Kopnyca an60pa N 3aKpbITb KprUJKOIZ.

B cnyyae Heo6xoguMOCTH criegyeT CHSATb KNeMMHUKU Npubopa, OTKPYTUB ABa BUHTA MO yriam KNeMMHUKOB.

I"IpOBop,a NnTaHnA cnegyet MOHTUMPOBaTh C NOMOLLbIHO OTBETHOIO KNneMMHUKa N3 KOMMNJ1eKTa NoCTaBKN.

2 BHUMAHUE
MoakntoyeHne n TexHnyeckoe obenyxrBaHne NPOU3BOAUTCS TOMbKO NPU OTKIMIOYEHHOM NUTaHUN

npw6opa M NOOKMKYEHHbIX K HEMY yCTpOIZCTB.

2 BHUMAHUE
3anpeLuaeTcs NoAKMoYaTh NPoBOAa Pa3HOro Ce4EHNs K OOHOM KneMme.

BHUMAHUE
4 A \ | 3anpeLlaeTca noaknoyaTs 6oree AByX NPOBOAOB K OHON KNeMMe.

5.2 HazHayeHUe KOHTaAKTOB KNeMMHMKa

_) u“
Q
1 I CepsucHas
KHOMKa
< SS/00M
SS/COM
DN >
<
D2
<8 >
D4
Db >
< DI6
o
) DI8
DI >
—~ DI10
DIt
- D12
~_ DH3 >
—~ | D14
~_ SS/COM
-~ SS/COM
DI15
DI16
-
DIt >
- F D8
>
~_ big |
) D20
O' [ | ]

PucyHok 5.1 — HazHayeHne KOHTaKTOB KNeMMHMKa

Tabnuua 5.1 — HasaHauyeHMe KOHTaKToB

HanmeHoBaHue

HasHauyeHue

DI1-DI20

Bxoabl DI1-DI20

COM (ans MB210-204)

SS (ans MB210-202)

O6uas To4Ka NMTaHMUs BXOO0B

5.3 HasHauyeHue pa3bemoB
Pasbembl MHTEpdencos 1 nutaHnsa npubopa npuBeaeHsl Ha PUCYHKe 5.2.
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5 MopgkntoyeHne

O _
M=

O |If Pasbembl i
O “% noAK/toYeHUs

< |5 ™~ kabens Ethernet
<o Ethernet 2

PucyHok 5.2 — PaszbeMbl npubopa

5.4 NMutaHue

0B 24B

PucyHok 5.3 — HazHayeHWe KOHTaKTOB NUTaHUA

BHUMAHUE
Vi ” \ | icnonb3oBaHne UCTOYHWKOB NUTaHKA 6e3 NoTeHuMansHom passsasku Unu ¢ 6a3oBoi (OCHOBHOM)

N3onsumen uenemn HU3Koro HanpsaXeHua ot NNHUA nepemMeHHOro Toka MOXeT NpmnBeCcTU K NOABNEHNIO
onacHbIX Haﬂpﬂ)KeHVIVI B Lienax.

5.1 NoaknroyeHue K BXxoaam

511 I'Iop,Kmoqel-me K ANCKpPEeTHbIM BXoA4aM AAaTYUKOB TUNa «CyXOI7I KOHTaKT»
K npnbopy MoxxHO nogkntovatb 4o 20 4aTYMKOB TUMA «CYXOWM KOHTaKT».

Llenn COM/SS ob6beamHeHbl BHyTpy npubopa.

Cxewma nogknioyeHums gatymkos k MB210-202 npegcrtasneHa Ha pucyHke 5.4.
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5 MopgkntoyeHne

-Ug ;Un
SS
Jaruvk 1 /] DI
Naruuk 2 /[ DI2
Jatunk 20/ DI20
SS

PucyHok 5.4 — Cxema nogkntoyeHus k Bxogam DI1-DI20 MB210-202

Cxema nogkntoyeHuns gatymkos k MB210-204 npegcrtaBneHa Ha pucyHke 5.5.

COM
Jlatumk 1 / DI
Jlatunk 2 /, DI2
Jatunk 20/, DI20

COM

PucyHok 5.5 — Cxema nogkntoyeHus k Bxogam DI1-DI20 MB210-204

5.1.2 Noakno4yeHUe CUrHanoB TPAH3UCTOPOB pP-n-p U N-p-n TUNOB

JaTtymk
p-n-p DI1 "
OK a
¢ DI2 o DI
DI3 oo DI2
DI4 DI3
Dl4
[ J
: °
BN .- :
& SS bl D SS
24 B 2B
+ +
PucyHok 5.6 — NoakntoyeHne TpaH3UCTOPOB p-n-p PucyHok 5.7 — NMoakntoyeHne

(Tonbko ansa MB210-202) TPaH3UCTOPOB h-p-n
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5 MopgkntoyeHne

5.1.3 MNopknroyeHmne 3HKOAEPOB p-nN-p U N-p-n TUNOB
Ha pucyHkax npeacrtaBneHo nogknioyeHne aHkogepos kK moaynio MB210-202.

+ +
OHkogepc _ | OHkogepc _ |
BbIXOOQO0M
ina p-n-p A DI3 s o A DI3
B Dl4 B Dl4
5 + DI5 + DI5
HkogepcC _ | | 9
BbIXOAOM A Dl6 B:(;g,:gmc i — DI6
Tvna p-n-p B DI7 Tvna n-p-nA DI7
DIS B DIS
+ +
Onkopgepc _ [ | Oukopgepc _ ||
BbIXOOOM
wna pp A roma npn A
ss B SS
-8 0+ -8 9t
24 B 24 B
Bl bl
PucyHok 5.8 — NoakntoveHne 3HKoaepoB PucyHok 5.9 — NMoakntoveHne 3HKoAepoB TUna h-p-n
Tuna p-n-p

5.4 NMopknioyeHue no uHtepcency Ethernet

[nsa nogkntoveHus npubopa k cetn Ethernet MoxHO Mcnonb3oBaTh CrneayroLmne CXeMbl;

* «3Be3ga» (pucyHok 5.10);
* «lenoukar/«Daisy-chain» (pucyHok 5.11).

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

MacTtep cetu

PucyHok 5.10 — MogkntoyeHue no cxeme «3Be3aa»

(D NPEQYNPEXOEHUE
1. MakcumanbHas anvHa nuHmn ceasm — 100 m.
2. [MopgkntodyeHne BO3MOXHO K nito6omy nopty Ethernet nputopa.
3. HesagencteoBaHHbIN Ethernet-nopt cnefyeTt 3akpbiTb 3arnyLUKOMN.
Ons nogkntodeHuns no cxeme «Llenoyka» cnegyet ncnonb3oBatb 06a Ethernet-nopta npubopa. Ecnn npnbop

BbILLEN M3 CTPOS1 UMM OTKIKYMIOCh NUTaHWe, TO OaHHble OyayT nepepaeaTbes ¢ nopta 1 Ha nopT 2 6e3
paspblBa CBS3M.



5 MopgkntoyeHne

LWnto3 gnsa Bbixoga
B MHTEpHET

PucyHok 5.11 — NoagkntoyeHne no cxeme «Llenoyka»

NPEAYNPEXOEHUE

1. MakcumanbHasa gnvHa NMHUM CBA3WM MEXAy ABYMSI COCEAHUMWN aKTUBHBIMW YCTPONCTBAMM NMpU
noaknodeHnmn no cxeme «Llenoykay gormkHa obiTb He 6onee 100 m.

2. [onyckaetcs cMexHas cxema NoaKmoveHmst.

3. HesapeincTteoBaHHbIN Ethernet-nopt cnegyeT 3akpbITh 3arnyLLUKON.
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

6 YcTpoucTBO U NpUHUMN paboTbl

6.1 MpuHuMn pa6oTbl

Mogynb nony4aet komaHabl oT MacTepa ceTu 1 B OTBET OTNpaBnsieT MHOPMaLMI0 O COCTOSIHUM OUCKPETHbIX
BXO[0B.

B kauectBe MacTtepa ceT MOXHO UCMONb30BaTh:
o T[IK;
« MJIK;
* naHenb orneparopa;
* yganeHHbIi obnavHbIi cepBuc.

6.2 Unaukauumsa n ynpasneHune

Ha nuueBon naHenu npubopa pacrnonoXeHbl 3MeMeHTbl WHAWKauMM — cBeTtoguodbl. HasHaueHue
CBETOAMOO0B NpuBeaeHo B Tabnuue 6.1

UBEH

MB210-202

Eth 1
Eth 2

B>

1
0 N O R WON =

-
o ©

DI

G G G G GO
© 00 NOoO oA N =

IP

[ ]

T
N
o

PucyHok 6.1 — JluueBas naHenb npubopa

NPEAYNPEXOEHUE
@ B HWKHEN YacTn nuueBon naHenu pacnonoxeHo nomne «IP».

Mone «IP» npegHasHavyeHo ansa HaHeceHus IP-agpeca Moaynsa TOHKMM MapkepoMm Uinn Ha BymakHoW
HaKnemnke.

Tabnuua 6.1 — HasaHayeHue HOUKATOPOB

MHpukatop CocTosiHMe nHauKaTopa Ha3Ha4yeHue
| o HanpspkeHne nutaHmsa npubopa
Mutanme O (3eneHblin) CeeTutcs nofaHo
Eth 1 (3eneHbiil) Muraer Mepenayva gaHHbIX Mo NopTy 1
Ethernet
Eth 2 (3eneHbiil) Muraer Mepenaya gaHHbIX MO NOPTY 2
Ethernet
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6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.1

Unpukartop

CocTosiHMe MHQUKaTo pa

HasHa4yeHune

ABapust A (KpacHblin)

He cBetutcs

C6ou oTcyTCTBYHOT

CBeTntCs NOCTOSIHHO

C6o0i 0OCHOBHOrO NpunoxexHus un/
Unn KoHdUrypawumm

Bknitovaetcsa Ha 200 mc oauH pa3
B TPW CEKYHAbI

Heobxogmma 3ameHa 6atapen
nUTaHWs Yacos

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

Mogynb HaxoguTcs B 6e3onacHoOM
COCTOSIHUK

Bkntouen 900 mc,
100 Mc BbIKITIOYEH

AnnapaTHbIn cbon nepudepumn
(Flash, RTC, Ethernet Switch)

NHamkaTopbl COCTOSIHMS BbIXOA0B
(kpacHo-3eneHsbie)

CeTuTCs 3eneHbim

3aMKHYTOE COCTOsIHME BXoAda

He cBetutcs

Pa3OMKHyToe COCTOsAHMNE BXOoOa

Moa nuueBor NaHenbo PacnonoXeHbl KNEMMHUKN U CePBUCHAst KHOMKa (PUCYHOK 5.1).

CepBucHas kHomnka npegHasHavyeHa a5s BbINoNHEeHUs criedyowmx oyHKUMIA:

* BOCCTaHOBIEHME 3aBOACKMX HAcTpoek (pasgen 7.8);
+ ycTtaHoBka IP-agpeca (pa3sgen 7.4);
» 06HOBRNEHWE BCTPOEHHOO NporpaMMHoro obecnedeHns (pasaen 7.6).

6.3 Yacbl peanbHOro BpemMeHu

B npubope ectb BCTpoeHHble 4Yacbl peanbHoro BpemeHu (RTC). Onu pabotaloT oT COBCTBEHHOro
6aTapeNHOro MCTOYHUKA NUTaHWUS.

Otcuet BpemeHu nponssogntca no UTC B cekyHaax, HadmHas ¢ 00:00 01 axBapsa 2000 roga. 3HaveHme RTC
NCMonb3yeTcs ANs 3an1cu B apxmB.

6.4 3anucb apxmBa

B mogynb BcTpoeHa cnew-namsts (flash), pasmeveHHas nog daninosyto cuctemy ¢ wndgposaHnem annos.
Anroput™m  LIncpoBaHUSA Data Encryption Standard (DES) B pexume cuenneHua ©6nokos
wudpotekcta (CBC). B kayecTBe kmnwoya ucnonb3yetcsa cTpoka superkey. Bektop uvHuumanusauum
reHepypyeTcsi C MOMOLLbIO Xew-PyHKumn (CMm. npunoxeHue A) . AprymeHToMm (OyHKUMU SIBASIETCS Naporb,
3agaHHbIv B [10 OBEH KoHdurypatop. B koHLUe danna coxpaHaeTcs KOHTpOonbHas cymma, paccumtaHHas no
anroputmy CRC32 (KoHTponbHas cymMma Takke LwmdpupyeTcs).

ApxuB Mogynsi coxpaHsieTcs B Buae Habopa pannos. Nepuog apxmeauun, orpaHM4yeHne Ha pasmep OgHOro
hanna n nx konmyecTBo 3agaetcst nonb3oBaTtenem B 1O OBEH KoHdwurypaTtop. Ecnn apxvmB NOMHOCTLIO
3anonHeH, To faHHble Nepe3anncbiBalOTCA, HAa4YMHasA C CaMblX CTapbIX AaHHbLIX CAaMOro CTaporo dganna.

dann apxvBa cocTouT M3 Habopa 3anucein. 3anvcy pasgeneHsl cuMmBonamu nepeHoca ctpoku (0xOAQOD).
Kaxxgas 3anncb COOTBETCTBYET OQHOMY MapaMeTpy U COCTOMT M3 NOMewn, pasgeneHHbIX CUMBONOM «;» (6e3
kaBbl4yek). Popmart 3anuncu NnpMBeLeH B Tabnmue.

Tabnuua 6.2 — dopmar 3anucu B channe apxmea

MapameTp Tun Pa3mep KommeHTapumn

MeTka BpeMeHu binary data |4 6anta B cekyHgax HaumnHasi ¢ 00:00 01.01.2000 (UTC+0)

Paspgenutenb CTpoKa 1 6ant Cumson «;» (6e3 KaBblYek)

YHUKanbHbIN CTpoOKa 8 bant B Buge ctpoku ns HEX-cumBonos ¢ BegyLUMmu

naeHTudmkaTop HYyNsMu

napameTtpa (UID)

Pasgenutensb CTpoka 1 Gant Cwumeon «;» (6e3 kaBbl4ek)

3HayeHue napameTpa | CTPOKa 3aBuUCUT OT B Buge ctpoku ns HEX-cnumeonoe ¢ segyLLummu

napamertpa HynsMu

Pasgenutens CTpoka 1 6ant CumBon «;» (6e3 kaBbl4ek)

Cratyc napameTpa binary data |1 6ant 1 — 3HaveHne napameTpa KoppekTHo, 0 — 3HaveHne
napameTpa HEKOPPEKTHO U ero AarnbHenLas
obpaboTka He pekoMeHaoBaHa

lMepeHoc cTpokM binary data |2 6anta \n\r (OXOAQOD)
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

Mpumep paclumdpoBaHHON 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 BpeMeHu. [1na nonyyeHns gatel u BpeMeHu B popmate UnixTime
HeobX0AMMO N3MEHUTb NOPSAOK BaNT Ha NPOTUBOMONOXHBIN M A06aBUTL KOHCTaAHTY-CMeLLeHne (YUCrno
cekyHa mexay 00:00:00 01.01.1970 1 00:00:00 01.01.2000): 0x24D 18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cooteetctByet 29 nonst 2019 r., 10:09:31);

0x3B — paspgenurens;

0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuKanbHbIV naeHTUdMKaTop napametpa (00003ba00);
0x3B — pasgenurens;

0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4veHne napameTpa (00000001);

0x3B — paspgenurens;

0x31 — cTtatyc napameTtpa (1 — 3Ha4YeHne napameTpa KOPPEKTHO);

0x0A 0x0D — c1mMBOIbl NnepeHoca CTPOKMU.

Mpnbop ukcnpyeT Bpems B apxXmMBHbIX hanax no BCTPOEHHbIM YacaM peanbHOro BpeMeHu. Takke MOXHO
3afaTb 4YacoBOW MOSIC, KOTOpbIN OygeT cumTbiBaTbCs BHewHuMM 1O (Hanpumep, OwenCloud). 3anucbk BO
dnew-namate (flash) npoucxognt ¢ onpeneneHHoOM 4acTOTOW, pacCUMTaHHOM TakMm obpa3oMm, 4TOObI
pecypca dnew-namsTu (flash) npubopa xBatuno Ha cpok He meHee 10 net paboThbi.

CuunTbiBaHNe apxmBa MOXET ObiTb NPON3BEOEHO:

» obnayHbim cepBrcom OwenCloud (npon3BoauTCa aBTOMaTU4ECKM B Criyvae noTepu U ganbHenLwero
BOCCTaHOBNEHNS CBA3N);

+ [10 OBEH KoHdcpurypaTtop (Hanpumep, AnNg py4yHoOro aHanusa);

» nonb3oBatenbckum MO (¢ nomoubio 20 dyHkummn ModBus).

Cnimcok apxuBupyembix napametpoB goctyneH B O OBEH KoHdwurypatop Ha Bknagke WMHdopmaums ob
ycTponcTae. [lopsagok 3anucu napameTpoB B apXuB COOTBETCTBYET NOPSAAKY NapameTpoB Ha BKIagKe.

NMPUMEYAHUE
IIl Mocne obHoBneHns BcTpoeHHoro NO Bce HacTpowiku npnbopa Kpome ceTeBbIX COPOCATCA Ha
3aBofcKue.
ApxuB cuuTbiBaeTca ¢ nomowwbio 20 dyHkumm ModBus (0x14). OaHHasa dyHKUMS BO3BpaLLaeT CoaepxaHue
pernctpos channa namaT. PyHKUMA NO3BONSAET C MOMOLLBLIO OAHOTO 3anpoca NpoYnTaTe OOHY UMM HECKOMNBKO
3anvcen 3 0fHOro NN HECKOINbKUX hannos.

B 3anpoce uTeHus harina ons kaxaow 3anncu ykasblBaeTcs:

s TWUM cCbINkM — 1 6anT (BormkeH BbITb paBeH 6);
* HoMep hanna — 2 6anTa;

* HavanbHbIV agpec perncrtpa BHyTpu danna — 2 6anTa;
*  KONMUYEeCTBO PEerucTpoB Ang YteHus — 2 banTa.

NMPUMEYAHUE

|1| Howmep dhainna B 3anpoce no ModBus paccuntbiBaetcs kak 4096 + nopsakoBbii HoMep dhanna.
MopsiakoBas Hymepaums dannos BegeTcd ¢ Hyns. MNapameTp NocnegHuin MHAEKC apxvBa COAEPXUT
nopsaKoBbIN HOMep davina apxvBa, B KOTOPLIN NOCNeaHMI pa3 NpoM3Boauiach 3anuch gaHHbIX.

KonunyecTBo cunTbIBAaEMbIX PEMMCTPOB B 3arnpoce AOMKHO ObiTb nogobpaHo TakuMm obpasom, YToObl AnvHa
OTBETa He npeBbIwana gonycTumyto anuHy nakera ModBus (256 6anT).

Pasmep chavina apxvBa 3apaHee He U3BECTEH, MOSTOMY CrieQyeT CYMTbIBAaTb NMOPLMMU OaHHbIX C MOMOLLBHO
oTAenbHbIX 3anpocoB. Ecnv B oTBeT Ha 3anpoc Oyger nonyyYyeHo cooblleHne € KOAOM  OLIMOKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTtb BbIBOA, YTO agpeca pernctpoB B 3anpoce
HaxogATcs 3a npegenamu cpanna. Ytobbl cuuMTaTh nocrnegHWe AaHHble davna, Tpebyercs yMeHbLUTb
KOMNM4YecTBO PErMCTPOB B 3anpoce.

c BHUMAHMUE
MNpwv BLIKMIOYEHUN NUTAHUSA MOAYNSA NPON3BOANMAEs B MOMEHT CHATUS MUTaHWA 3anuchk B dpaiine
apxvBa MOXET HEe COXPaHUTLCA.
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6 YCTpONCTBO M NpMHLUMN paboThl

6.5 Pexxnmbl ooMeHa gaHHbIMU

Mogaynb nogaepxuBaet cneayoLme pexnmsl 06MeHa AaHHbIMM:
+ 0bmeH ¢ Mactepom no npotokony Modbus TCP (nopt 502) — 0o 4 ogHOBPEMEHHbIX COEANHEHWI C

pa3HbIMU MaCTepaMM CeTun;

* coegunHeHune n obmeH ganHbiMu ¢ MK ¢ nomousto nporpammel « OBEH KoHdumrypatopy;
+ 0bmeH c yaaneHHbIM obnayHbim cepsmucom OwenCloud (Heobxoaum goctyn B IHTEpHET).

6.5.1 Pab6oTta no nportokony Modbus TCP

Tabnuua 6.3 — YteHne n 3anucb napameTtpoB no nporokony Modbus TCP

Onepauusn

PyHKLUMA

YteHne

3 (0x03) nnun 4 (0x04)

3anucb

6 (0x06) nnn 16 (0x10)

Cnuncok pernctpoB Modbus cumTbiBaetcs ¢ npubopa ¢ nomollbio nporpammbl « OBEH KoHdurypatop» Bo
Bknagke «lMapameTpbl ycTponcTBay. A Takke cnmcok pernctpoB Modbus npeacTaBrieH B Tabnmuax HUxXe.

Tabnuua 6.4 — O6Lwue perucTpbl onepatuBHOro oo6meHa no nporokony Modbus

HasBaHue Peructp Pasmep/Tun/onncaHue

HassaHue (uvs) npmubopa ans 0xF000 CumBonbHas cTpoka ao 32 6anr,

nokasa nonb3oBarento (DEV) koamposka Win1251

Bepcus sctpoeHHoro MO npnbopa 0xF010 CumBornbHas cTpoka Ao 32 6anr,

ans nokasa none3osatento (VER) koguposka Win1251

HassaHve nnatdopmebl 0xF020 CvimBonbHasi cTpoka ao 32 6anr,
Win1251

Bepcua nnatgopmbl 0xF030 CumBonbHasg cTpoka ao 32 6an,
Win1251

Bepcua annapatHoro 0xF040 CumBonbHas cTpoka ao 16 6anT,

obecnevyeHus Win1251

[ononHuTtenbHas cMMBOrbHas 0xF048 CumBonbHas cTpoka ao 16 6an,

WHopmaums Win1251

Bpems u gata 0xFO080 4 6anTa, B cekyHaax ¢ 2000 r

Yacosow nosc 0xF082 2 6anTa, signed short, cmelyeHne B
MUHYTax oT [puHBMYa

3aBoackon Homep npubdopa 0xF084 CumBonbHas cTpoka 32 bawiTa,

koamposka Win1251,
ncnonb3yetcs 17 cMMBOIOB

Tabnuua 6.5 — Peructpbl o6meHa no npotokony ModBus

MapameTp 3HayeHue (ea. uam.) Appec peructpa Tun pgocTtyna dopmat
DEC HEX AaHHbIX
Bpewms n gata (UTC) ¢ 2000 r., cekyHa 61568 0xFO80 | Torbko YTeHue UINT 32
HoBoe Bpems € 2000 r., cekyHA 61565 0xFO7D YteHne n UINT 32
3annch
3anucatb HoBOe BpeMs | 0 — He 3anucbiBaTh; 61567 O0xFO7F YTteHne n UINT 16
1 — 3anucatb 3anucb
Yacoson nosic CMELLeHne B MUHyTax 61570 0xF082 YrteHune n UINT 16
oT rpI/IHBVI'-Ia 3anunchb
Bpems B - 61563 OxFO7B | Tonbko 4TeHue UINT 32
MUINCEKYHAAxX
Texywun IP-agpec - 26 Ox1A TonbKo YTeHue UINT 32
TekyLiasa macka - 28 0x1C Tonbko yTeHune UINT 32
noaceTu
Texywnin IP-agpec - 30 Ox1E Tonbko uTeHne UINT 32
Lno3a
YctaHoBuThb IP-agpec - 20 0x14 YTteHne n UINT 32
3annch
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Twun poctyna dopmat
DEC HEX AanHBIX
YCTaHOBUTb Macky - 22 0x16 UrteHune n UINT 32
nogceTu 3anncb
YctaHoBuThb IP-agpec - 24 0x18 YT1eHne n UINT 32
Lino3a 3anucb
Pexxum DHCP 0 — nonHbIM 3anperT; 32 0x20 YteHne n UINT 16
1 — TONbKO UTEHUE; 3anncb
2 — TONbLKO 3an1cb
MNopkntoveHue K 0 — BbIKI.; 35 0x23 YT1eHne n UINT 16
OwenCloud 1 —BK. 3anmcb
Cratyc nogkntoyeHuns k | 0 — HeT cBA3uK; 36 0x24 Tornbko yTeHne UINT 16
OwenCloud 1 — coeguHeHue;
2 — paborTa;
3 — owmnobKa;
4 — HeT napons
Tanm-ayT nepexoga B |0...60 (cekyHn) 700 0x2BC UTteHne n UINT 8
©e3onacHoe CocTosiHMe 3anncb
PaspelwieHue 0 — 3abnokMpoBaHo; 701 0x2BD YUrteHue n UINT 16
KOHUrypmpoBaHus n3 | 1 — paspeLueHo 3anmcb
yoaneHHoro obnavyHoro
cepsuca
YnpasneHnue n 3anucb | 0 — 3abnokmpoBaHo; 702 0x2BE YTteHne n UINT 16
3Ha4yeHun n3 1 — paspeLueHo 3anucb
yaaneHHoro obnavyHoro
cepsuca
[ocTyn Kk peructpam 0 — NonHbIV 3anperT; 703 0x2BF YteHne n UINT 16
Modbus 13 yganeHHoro | 1 — TOnbKo YTeHME; 3anucb
obnayHoro cepsuca 2 — TONbKO 3anuch;
3 — nonHbI gocTyn
Crartyc npubopa — 61620 O0xFOB4 | Tonbko 4TeHue UINT 32
MAC agpec — 61696 OxF100 | Tonbko 4TeHue UINT 48
DNS cepsep 1 - 12 0xC UTteHune n UINT 32
3annch
DNS cepsep 2 - 14 OxE YteHne n UINT 32
3anucb
CocTtosHue 6atapeun 0...3300 (mB) 801 0x321 Tonbko YTeHne UINT 16
(HanpsihxeHne)
Mepwop 10...3600 (cekyHR); 900 0x384 YTteHve n UINT 16
apX1BMPOBaHMS 3aBofcKasi HacTpowka 3anumcb
— 30
CoctosHue 0...1048575 51 0x33 Tonbko uTeHne UINT 32
ONCKPETHbIX BXOO0B
DI1-DI20, 6utoBas
Macka
JJononHuTenbHbIN 0 — oTKITHO4EH; 64 0x40 YteHue n UINT 16
pexum paboTtbl BXxoga |1 — nogcyer 3anuncb
DI1* UMNYIbCOB;
2 — namepeHue
nepvoaa;
3 — n3mepeHmne 4acToThl
JononHuTenbHbIN 0 — OoTKMOYEH; 65 0x41 YUTteHue n UINT 16
pexum paboTbl Bxoga |1 —noacyer 3annch
Di2* UMMynbCOB;
2 — namepeHne
nepuogaa;
3 — n3amMepeHune 4acToTbl
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6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AanHBIX
[ononHuTenbHbIN 0 — oTKnOYEH; 66 0x42 YrteHne n UINT 16
pexum paboTbl Bxoga |1 — noacyet 3anncb
DI3* UMMYnbCOB;
2 — n3mepeHue
nepuoaa;
3 — n3amepeHue
4acToThl;
4 — obpaboTka
CUrHarnoB 3HKoaepa
JJononHuTenbHbIN 0 — OTKITHO4EH; 67 0x43 YT1eHne n UINT 16
pexum paboTtbl BXoga |1 — nogcuyer 3anncb
Dl4* NUMMYbCOB;
2 — namepeHne
nepvoaa;
3 — namepeHune
4acToThl;
4 — obpaboTka
CUrHanoB 3Hkoaepa
[JononHUTenbHLIN 0 — OTKIIOYEH; 68 0x44 YteHune n UINT 16
pexum paboTbl Bxoga |1 —noacyer 3anncb
DI5* UMNYIbCOB;
2 — namepeHne
nepvoaa;
3 — n3amepeHue
4acToThl;
4 — obpaboTka
CUrHanoB 3HKoAepa
JononHUTEnbHLIN 0 — OTKIOYEH; 69 0x45 YteHune n UINT 16
pexum paboTbl Bxoga |1 — noacyet 3anncb
Dl6* UMMYnbCOB;
2 — namepeHne
nepuoaa;
3 — n3amepeHue
YacToThl;
4 — obpaboTka
CUrHarnoB 3HKoAepa
JJononHuTenbHbIN 0 — OTKIIOYEH; 70 0x46 YTteHne n UINT 16
pexum paboTel Bxoga |1 — noacyer 3anumchb
DI7* NMMNYIbCOB;
2 — nsmepeHue
nepvoaa;
3 — namepeHue
4acToThl;
4 — obpaboTka
CUrHanoB 3HKoaepa
JononHuTenbHbIN 0 — OTKIIIOYEH; 71 0x47 YteHune n UINT 16
pexum paboTtbl BXoga |1 — nogcyet 3anncb
DI8* UMIMYnbCOB;
2 — namepeHne
nepvoaa;
3 — namepeHune
4acToThl;
4 — obpaboTka
CUrHarnoB 3HKoaepa
BkntoueHune unstpa |0 — BbIKN.; 96 0x60 YUrteHue n UINT 16
aHTugpebesra ans 1 — BKI. 3annch
Bxoaa DI1
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Twun poctyna dopmat
DEC HEX AanHBIX

BkntoveHne punstpa |0 — BbIKA; 97 0x61 UteHne n UINT 16
aHTuapebesra ons 1—BKN. 3anncb
Bxoga DI2
Bkntouenune unstpa |0 — BbIKN.; 98 0x62 UteHne n UINT 16
aHTuapebesra ons 1 —BKN. 3anncb
Bxoga DI3
BkntoveHne punstpa |0 — BbIKA; 99 0x63 UTteHne n UINT 16
aHTuapebesra ons 1 —BKN. 3anncb
Bxoga DI4
BkntoveHne punstpa |0 — BbIKN; 100 0x64 UrteHune n UINT 16
aHTuapebesra ons 1 —BKN. 3anncb
Bxoga DIS
BkntoveHne dunstpa |0 — BbIKN; 101 0x65 YTteHve n UINT 16
aHTugpebesra ang 1 —BKn. 3anucb
Bxoga DI6
Bkntovenne punstpa |0 — BbIKN; 102 0x66 YUrteHune n UINT 16
aHTMapebesra ons 1 —BKN. 3anucb
Bxoga DI7
BkntoyeHne counetpa |0 — BbIKS.; 103 0x67 YteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anncb
Bxoga DI8
BkntoueHne ounstpa |0 — BbIKN.; 104 0x68 YTteHve n UINT 16
aHTugpebesra ang 1 —BkKn. 3anucb
Bxoga DI9
BkntoyeHue counetpa |0 — BbIKS; 105 0x69 YteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anncb
Bxoga DI10
BkntoyeHne counetpa |0 — BbIKS; 106 Ox6A UTteHune n UINT 16
aHTugpebesra ans 1 —BKn. 3anucb
Bxoga DI11
BkntoyeHue counetpa |0 — BbIKI; 107 0x6B YteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anncb
Bxoga DI12
BkntoueHune ounstpa |0 — BbIKN.; 108 0x6C UTteHune n UINT 16
aHTuagpebesra ons 1 —BKI. 3anucb
Bxoga DI13
BkntoyeHue counetpa |0 — BbIKI; 109 0x6D YteHne n UINT 16
aHTugpebesra ans 1 —BKM. 3anncb
Bxoaa DI14
BkntoyeHne counetpa |0 — BbIKI; 110 Ox6E YteHne n UINT 16
aHTuagpebesra ons 1 —BKI. 3anucb
Bxoaa DI15
BkntoyeHne couvnetpa |0 — BbIKI; 111 Ox6F YteHne n UINT 16
aHTuagpebesra ons 1—BKn. 3annch
Bxoaa DI16
BkntoyeHne covnetpa |0 — BbIKI; 112 0x70 YteHne n UINT 16
aHTnagpebesra ons 1—BKn. 3anucb
Bxoaa DI17
BkntoueHune unstpa |0 — BbIKN.; 113 0x71 UrteHue n UINT 16
aHTnagpebesra ons 1 —BKN. 3annch
Bxoga DI18
BkntoyeHne cdovnetpa |0 — BbIKI; 114 0x72 YteHne n UINT 16
aHTuagpebesra ons 1—BKN. 3anucb
Bxoga DI19
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6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AanHBIX
BkntoueHune unstpa |0 — BbIKN.; 115 0x73 YrteHue n UINT 16
aHTugpebesra ans 1 — BKN. 3anucb
Bxoga DI20
Mepnog namepeHus 0 — 10 MunnmcekyHg; 128 0x80 YTteHne n UINT 16
yacTtoTbl Bxoga DI1* 1 — 100 MunnucekyHa; 3anunchb
2 — 1 cekyHAaa;
3 —10 cekyHg
Mepuog namepeHus 0 — 10 munnncekyHa; 129 0x81 YteHne n UINT 16
yacToTbl BXxoga DI2* 1 — 100 MUNIUCEKYHA; 3anncb
2 — 1 cekyHAa;
3 —10 cekyHAa
Mepuog namepeHus 0 — 10 munnucekyHg; 130 0x82 YrteHne n UINT 16
yactoTbl Bxoga DI3* 1 — 100 MunnucekyHa; 3anunchb
2 — 1 ceKkyHAaa;
3 — 10 cekyHa
Mepuog namepeHus 0 — 10 munnucekyHg,; 131 0x83 YT1eHne n UINT 16
YyactoTbl Bxoga DI14* 1 — 100 MunnucekyHga,; 3anucb
2 — 1 cekyHAa;
3 —10 cekyHg
Mepnog namepeHus 0 — 10 munnucekyHg; 132 0x84 YrteHne n UINT 16
yacToTbl BXxoga DI5* 1 — 100 MunnucekyHa; 3anunchb
2 — 1 cekyHAaa;
3 — 10 cekyHa
Meprog nsamepeHus 0 — 10 munnncekyHa; 133 0x85 YUTteHue n UINT 16
yacToTbl BXxoga DI6* 1 — 100 MunnucekyHg; 3anunchb
2 — 1 cekyHAa;
3 —10 cekyHAa
Mepuog namepeHus 0 — 10 munnucekyHg,; 134 0x86 YteHune n UINT 16
yacToTbl BXxoga DI7* 1 — 100 MunnucekyHa; 3anuchb
2 — 1 cekyHAa;
3 —10 cekyHa
Mepuog nsamepeHus 0 — 10 munnncekyHa; 135 0x87 YTteHne n UINT 16
yacToTbl Bxoga DI8* 1 — 100 MunnucekyHa; 3anucb
2 — 1 cekyHAa;
3 —10 cekyHAa
3HaueHue Bxoga DI1 B |0...4294967295 160 0xAO0 TonbKo YTeHUe UINT 32
OONONMHUTENBHOM (MMNynNbCbl) — pexum
pexunme* 1;
10...4294967295 (Mmc)
— pexum 2
100... 4294967295 ('y)
— pexunm 3;
0...4294967295
(MMnynbCbl) — pexum 4
3HadveHune Bxoga DI2 B |0...4294967295 162 0xA2 Tonbko yTeHne UINT 32
JONONMHUTENBHOM (MMNyNbCbl) — peXxum
pexunme* 1;
10...4294967295 (mc)
— pexum 2
100... 4294967295 ('u)
— pexunm 3;
0...4294967295
(MMnynbCbl) — pexum 4
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MpogomkeHue Tabnuubl 6.5

MapameTp

3HayeHue (ea. nsm.)

Anpec peructpa

DEC

HEX

Tun poctyna

dopmat
AaHHbIX

3HayveHue Bxoaa DI3 B
OOMNONMHUTENbHOM
pexmme*

0...4294967295
(MMNYNbCbI) — pexum
1;

10...4294967295 (mc)
— pexum 2

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

164

0OxA4

Tornbko YTeHne

UINT 32

3HaveHue Bxoaa DI4 B
AOMNONTHUTENBHOM
pexunme*

0...4294967295
(MMNyNbCbl) — pexum

10...4294967295 (mc)
— pexum 2

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

166

0xA6

Tonbko YyTeHne

UINT 32

3HauveHue Bxoaa DI5 B
JOMOSNTHUTENBHOM
pexunme*

0...4294967295
(MMNynbCbl) — pexum

10...4294967295 (mc)
— pexum 2

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

168

O0xA8

Tornbko yTeHne

UINT 32

3HayeHue Bxoga DI6 B
OOMNONMHUTENBHOM
pexume*

0...4294967295
(MMnynbCbl) — pexum

10...4294967295 (mc)
— pexum 2

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

170

OxAA

Tornbko yTeHne

UINT 32

3HaveHue Bxoaa DI7 B
OOMNONMHUTENBHOM
pexume*

0...4294967295
(MMnynbCbl) — pexum

10...4294967295 (mc)
— pexum 2

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

172

O0xAC

Tornbko YTeHne

UINT 32

3HayeHune Bxoga DI8 B
LOMOMNHUTENBbHOM
pexmme*

0...4294967295
(MMnynbCbl) — pexnm

10...4294967295 (mc)
— pexum 2

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

174

OxAE

Tornbko YTeHne

UINT 32

3HayeHune cYeTymnKa
umMnynbcos Bxoaa DI9

0...4294967295
(vmnynbebl)

176

0xBO

Tonbko YyTeHune

UINT 32

3HayeHue cyeTymKa
umnynecos Bxoga DI10

0...4294967295
(vmnynbebl)

178

0xB2

Tornbko YTeHne

UINT 32
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AaHRbIX

3HaueHue cyeTynka 0...4294967295 180 0xB4 Tonbko UTeHne UINT 32
umnynecos Bxoga DI11 | (nmnynbebl)
3HadeHue cyeTumKa 0...4294967295 182 0xB6 Tonbko uTeHne UINT 32
umnynecoB Bxoga DI12 | (nmnynbcbl)
3HaueHune cyeTunka 0...4294967295 184 0xB8 Tonbko UTeHne UINT 32
umnynscos Bxoga DI13 | (nmnynbcebl)
3HadeHune cyeTumka 0...4294967295 186 OxBA Tonbko uTeHne UINT 32
nmnynecoB Bxoga DI14 | (nmnynbcbl)
3HaueHue cyeTunka 0...4294967295 188 0xBC Tonbko UTeHne UINT 32
umnynecoB Bxoga DI15 | (nmnynbcebl)
3HadeHune cyeTumka 0...4294967295 190 OxBE Tonbko uTeHne UINT 32
umnynecoB Bxoga DI16 | (nmnynbcbl)
3HadeHue cyeTumKa 0...4294967295 192 0xCO0 Tonbko uTeHne UINT 32
umnynecoB Bxoda DI17 | (nmnynbcbl)
3HadeHune cyeTumka 0...4294967295 194 0xC2 Tonbko uTeHne UINT 32
umnynscoB Bxoga DI18 | (nmnynbcbl)
3HaueHue cyeTynka 0...4294967295 196 0xC4 Tonbko YTeHne UINT 32
umnynecoB Bxoda DI19 | (nmnynbcbl)
3HaveHne cyeTumnka 0...4294967295 198 0xC6 Tonbko uTeHne UINT 32
umnynscoB Bxoga DI20 | (nmnynbcbl)
C6poc 3Ha4veHus 0 — cbpocuTb; 224 OxEO YTteHve n UINT 16
cyeTymka umnynecoB | 1 — He cOpoLueH 3anumchb
Bxoga DI1
C6poc 3Ha4veHus 0 — cbpocuTs; 225 OxE1 YUrteHue n UINT 16
cyeTymka umnynscoB | 1 — He cbpoLueH 3anucb
Bxoaa DI2
C6poc 3HaveHuns 0 — cbpocuTb; 226 OxE2 YTteHue n UINT 16
cyeTymka umnynscos | 1 — He cbpoLueH 3anncb
Bxoga DI3
C6poc 3Ha4veHus 0 — cbpocuTb; 227 OxE3 YTteHue n UINT 16
cyeTymKka umnynscoB | 1 — He cbpoLueH 3anucb
Bxoga Dl4
C6poc 3HaveHuns 0 — cbpocuTs; 228 OxE4 YTeHne n UINT 16
cyeTymka umnynscoB | 1 — He cOpoLueH 3anucb
Bxoga DI5
C6poc 3HaveHus 0 — cbpocuTs; 229 OxE5 YTeHne n UINT 16
cyeTymka umnynecoB | 1 — He cbpoLueH 3anuchb
Bxoaa DI6
C6poc 3HaveHuns 0 — cBpocuTh; 230 OxE6 YUTteHne n UINT 16
cYeTYMKa MMNYIbCOB 1 — He cOpoLueH 3anucb
Bxoaa DI7
C6poc 3HaveHus 0 — cbpocuTs; 231 OxE7 YUrteHue n UINT 16
cyeTymka umnynbcoB | 1 — He cOpoLueH 3anucb
Bxoaa DI8
C6poc 3Ha4veHuns 0 — cbpocuTb; 232 OxE8 YTteHue n UINT 16
cyeTymKka umnynecoB | 1 — He cOpoLueH 3anncb
Bxoga DI9
C6poc 3HaveHus 0 — cbpocuTs; 233 OxE9 YteHne n UINT 16
cyeTymka Mmnynbcoe |1 — He cbpolueH 3anumchb
Bxoga DI10
C6poc 3Ha4veHus 0 — cbpocuTs; 234 OxEA YUrteHue n UINT 16
cyeTymka umnynscos | 1 — He cbpoLueH 3anncb
Bxoga DI11
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. uam.) Apnpec peructpa Twun poctyna dopmat
DEC HEX AaHAbIX
C6poc 3Ha4veHus 0 — cbpocuTs; 235 OxEB UrteHue n UINT 16
cyeTymKka umnynscoB |1 — He cOpoLueH 3anncb
Bxoaa DI12
C6poc 3Ha4veHus 0 — cbpocuTs; 236 OxEC YUrteHune n UINT 16
cyeTymka umnynscoB | 1 — He cbpoLueH 3anuncb
Bxoaa DI13
C6poc 3Ha4veHus 0 — cbpocuTb; 237 OxED YTteHve n UINT 16
cyeTymKka umnynbcoB | 1 — He cOpoLueH 3anvcb
Bxoga DI14
C6poc 3Ha4veHus 0 — cbpocuTb; 238 OxEE YTteHve n UINT 16
cyeTymKka umnynscoB |1 — He cbpoLueH 3anvcb
Bxoga DI15
C6poc 3HaveHus 0 — cbpocuTs; 239 OxEF YUrteHune n UINT 16
cyeTymKka umnynscoB |1 — He cOpoLueH 3anncb
Bxoga DI16
C6poc 3Ha4veHus 0 — cbpocuTs; 240 0xFO YUTteHue n UINT 16
cyeTymka umnynocos |1 — He cbpoLueH 3anuncb
Bxoaa DI17
C6poc 3Ha4veHus 0 — cbpocuTs; 241 0xF1 YUrteHue n UINT 16
cyeTymka umnynscoB |1 — He cOpoLueH 3anucb
Bxoga DI18
C6poc 3HaveHus 0 — cOpocuTs; 242 OxF2 YteHne n UINT 16
cyeTymKka umnynbcoB |1 — He cOpoLueH 3anncb
Bxoga DI19
C6poc 3Ha4veHuns 0 — cbpocuTs; 243 0xF3 YUrteHune n UINT 16
cyeTymKka umnynbcoB |1 — He cOpoLueH 3anncb
Bxoaa DI20

[i]

NMPUMEYAHUE
* Tonbko ansa mogynst MB210-202.

6.5.2 Koabl owumnbok ansa nporokona ModBus

Bo Bpems pabotel mogynsa no npotokony ModBus BO3MOXHO BO3HMKHOBEHME OLLUMOOK, NPEeACTaBMEHHbIX B
Tabnuue 6.6. B crnyyae BO3HMKHOBEHUS OLLIMOKKM Moaynb oTnpaensier MacTtepy ceTu OTBET C KOAOM OLLUMGKN.

Tabnuua 6.6 — CnnMcok BO3MOXHbIX OLLMOOK

HasBaHue ownbkmn BosBpawaembii kog OnucaHue ownbKM

MODBUS_ILLEGAL_FUNCTION 01 (0x01) HeponycTtumbin kog dyHKUMM — onbka
BO3HMKaET B Cny4vae, ecnv Moayrb He
nogaepxmeaet yHkumo ModBus, ykasaHHyo
B 3anpoce.

MODBUS_ILLEGAL_DATA _ 02 (0x02) Heponyctumein agpec peructpa — owmnbka

ADDRESS BO3HUKAET B Criyyae, ecnu B 3anpoce ykasaHbl
agpeca perMcTpoB, OTCYTCTBYHOLLME B MOAYIE.

MODBUS_ILLEGAL_DATA _ 03 (0x03) HeponycTtmoe 3HauyeHne gaHHbIX — oLmnbKa

VALUE BO3HUKAaET B Crny4yae, ecriv 3anpoc CoAepXuT
HeonyCTUMOE 3HaYeHue Ans 3anucu B perncTp

MODBUS_SLAVE_DEVICE_ 04 (0x04) Owwnbka BO3HUKAET B cry4ae, ecrnu

FAILURE 3anpoLLeHHOEe AeNCTBUE HE MOXET ObITb
3aBepLUEHO

Bo Bpemsi obmeHa no nportokony ModBus moaynb npoBepsieT COOTBETCTBME 3anpoCoB crneumdukaumnm
ModBus. He npolueawe npoBepky 3anpockl UTHOPUPYKOTCA MogyrneM. 3anpockl, B KOTOPbIX Yka3aH agapec,
He COOTBETCTBYIOLLMIA agpecy MOAYNs, TakKe UTHOPUPYIOTCS.
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6 YCTpONCTBO M NpMHLUMN paboThl

[danee BbIinonHseTca npoBepka koda dyHkuuu. B cnyyae, ecnv B Mogyfnb MNPUXOAMT 3anpoc C KOOOM
DYHKLUUN, He yKka3aHHOW B Tabnuue 6.7, Bo3HmkaeT owmbka MODBUS_ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxuBaeMbix pyHKLNN

HaseaHue dyHKUMM Kon cdbyHkumM OnucaHue chyHKLUM
MODBUS_READ_HOLDING_ 3 (0x03) UTeHne 3Ha4YeHN U3 OOHOIO UMM HECKOMbKUX
REGISTERS perncTpoB XxpaHeHust
MODBUS_READ_INPUT_ 4 (0x04) YTeHune 3HaYeHUn N3 0QHOro I HECKOMbKUX
REGISTERS perncTpoBs BBOAA
MODBUS_WRITE_SINGLE _ 6 (0x06) 3anucb 3Ha4YeHns B OQNH PerncTp
REGISTER
MODBUS_WRITE_MULTIPLE_ 16 (0x10) 3anucb 3Ha4YeHWI B HECKOMNBbKO PEerMcTpos
REGISTERS
MODBUS_READ_FILE_RECORD 20 (0x14) YTteHune apxusa 13 panna
MODBUS_WRITE_FILE_ 21 (0x15) 3anuce apxvBa B hann
RECORD

Cutyauun, npuBogsLLmMe K BOSHUKHOBEHMIO OLLIMGOK BO BpeMs paboTbl C permctpamm, onucaHsl B Tabnuue 6.8.

Tabnuua 6.8 — OwMGKKM BO Bpemsi paboThbl C perucTtpamm

Ucnonb3yemasn yHKUUA

HaumeHoBaHue oWINOKKN

Bo3MoXHble cuTyauumu, npueogsLume K
oLInOKe

MODBUS_READ _
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* KONMYECTBO 3anpalLnBaeMbIX PErMCTPOB
BonblLue MakcManbHO BO3MOXHOMO
uncna (125);

* 3anNpoC HeCyLLeCTBYHOLLEro napameTpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA
ADDRESS

* KOFIMYECTBO 3arnpallnmBaeMbIX PETNCTPOB
fonbLle MakcMarnbHO BO3MOXHOMO
uncna (125);

* 3anpocC HeCyLLeCTBYHOLLEro NnapameTpa

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA
ADDRESS

* NonbITKa 3anucy NapameTpa, pa3mep
KOTOpPOro npesbilaeT 2 6anTa;

* NONbITKa 3anucu napameTpa, 40CTyn Ha
3an1cb K KOTOPOMY 3anpeLueH;

* NOMbITKA 3anyncy NapamMeTpa Takoro Tmna,
3anncb B KOTOPbLIN HE MOXET ObITb
OcCyLLleCTBNeHa AaHHON PyHKUNEN.
MopnepxmBaemble TUNbI:

* 3HaKoBble 1 Be33HaKoBbIE Lienble
(pa3mep He Gonee 2 GawT);
* nepeyvncnsiemble;
« float16 (Ha AaHHLI MOMEHT B Moayne
TaKOW TWMN HE UCMONb3YeTCS).
* 3aMpOC HECYLLECTBYHOLLIENO NapameTpa

MODBUS_ILLEGAL_DATA
VALUE

* BbIX0Of 3a Npeaenbl MakCUMarnbsHOro Unu
MWUHUMAanbHOMO OrpaHMYeHnin Ans
napametpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA _
ADDRESS

* 3anNnCb HECYLLIECTBYIOLLEro napameTpa;

* NoMbITKa 3anvncy napameTpa, 4OCTyn Ha
3anucb K KOTOPOMY 3anpeLleH;

* KONMYECTBO 3annCbiBaeMbIX PErMCTPOB
BonbLue MakcMmanbHO BO3MOXHOMO
yncna (123)

MODBUS_ILLEGAL_DATA_
VALUE

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

* pa3Mep 3anpalumMBaeMbIX AaHHbIX
MeHbLLE pasmepa NepBoro 1nm
nocregHero B 3anpoce napameTpa;

* BbIXOZ 3@ Npeaerbl MakCUMarbHOro Unm
MWUHUMasIbHOIO OrpaHNYeHUn ans
napametpa
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CMTyaLI,I/IM, npmeogdaline K BOSHUKHOBEHUIO ownbok BO BpemMA pa60TbI C apxmBoM, onncaHbl B Tabnuue 6.9.

Tabnuua 6.9 — Own6KKM Bo Bpemsi paboTbl C apXMBOM

Ucnonb3yemas ¢pyHKUus HanmeHoBaHue oWINGKKU BoamoxHble cutyauuun, npuBogsLime K

oLunoke

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

* reference type He cooTBeTCTBYET
cneuundunkauuu;

* He yaanocb OTKpbITb hann ansa YTeHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS ILLEGAL DATA * He yaanoch NepemMecTUTbCS K HY>XXHOMY
MODBUS_READ_FILE_ VALUE - cMeLleHuto B chaine

RECORD

MODBUS_ILLEGAL _
FUNCTION

MODBUS_ILLEGAL_DATA_
ADDRESS

* onbKa yganeHus danna npu 3anpoce
Ha yoaneHue;

* 3aMNpOC CULLKOM BONbLIOro KonnyecTaa
AaHHbIX (6onble 250 6anT);

* HegonycTuMbIv record number (6onbLue
0x270F);

* HegonycTuMebln record length (GonbLue
Ox7A)

* OLLIMBOYHBIN pa3mep AaHHbIX (0x09 <=
data length <= OxFB)

* reference type He cooTBeTCTBYET
cneuundmnkauuu;
* HE yaanocb OTKpbITb dhann ans sanucu

MODBUS_SLAVE_DEVICE_
FAILURE

MODBUS_ILLEGAL _
FUNCTION

MODBUS_ILLEGAL_DATA_

MODBUS_WRITE_FILE_ ADDRESS

RECORD

* 3anpalumBaeMblil chann oTCyTCTBYET;

* 3anpaluvBaembIii chann JoCcTyneH
TOMNbKO ANt UTEHUS;

* He yganocb 3anucaTb HeobxogmMmoe
Konu4ecTtso 6anT

MODBUS_SLAVE_DEVICE_
FAILURE

6.6 Pexxumbl paboTbl AUCKPETHbLIX BXOA0B
Bxogpbl Mogynst paboTatoT B peXxrme onpeaeneHus normyeckoro ypoBHS.

[lns kaxxgoro Bxoga 3a4enCcTBOBaH CHETUYMNK MMnNyrnbCOB, NOCTYNaKOLWMX Ha BXO4.

Tabnuua 6.10 — MNapameTpbl cHeTYNKA UMNYNLCOB

MapameTp 3HaueHue
Pa3psigHOCTb 32 out
MakcumanbHasi YacToTa BXOAHOro curHana 400 Iy,
MonaeneHue apebesra Bkn./Bbikn. HactpanBaetcs B nporpamme «OBEH
KoHdpurypaTop»
Bpems nogaeneHus gpebesra 25 mc (He HacTpavBaeTcs)

BHUMAHUE

VAN

[nsa pabotbl ¢ curHanamm YactoTton 6onee 40 'y npu ckBaxkHocTn 0,5 N MeHee He cneayeT BKoYaTb
nogaeneHune gpebesra KOHTAKTOB, Tak Kak MONE3HbIN curHan OyaeT NpuUHAT 3a Apebesr 1 NponyLLeH.

Ecnn  cyetuMk  nepenonHuUncs,, TO  COOTBETCTBYWOLUUA  peructp  OOHynsieTcs  aBTOMaTUYECKM.
MocnepoBaTenbHOCTL AEUCTBUIA NS NPUHYAMTENbHOrO 0bHYNeHUst NpuBeaeHa B pasgene 7.9.

NMPUMEYAHUE

[i]

Bo BpemMA nepesarpy3km 3Ha4eHne cHeT4mKa C6paCbIBaeTCﬂ.

3Ha4yeHns CoCTosHUS OUNCKPETHbIX BXOOOB XpaHATCA B Buae OMTOBOM MacKkMm WU CuUMTbIBAlOTCA U3

COOTBETCTBYIOLLEro perucrtpa.

Mepsble 8 Bxogos moayna MB210-202 nogaepxvBatoT criefyoLlime A0NoNHUTENbHbIE PEXUMbI paboThbl:
* MOACYET KONNYECTBa BLICOKOYACTOTHLIX MMMNYNbCOB (CM. pa3gen 6.6.2);

* n3MepeHue YyacToTbl (CM. pasgen 6.6.3);

+ 0bpaboTka curHanoB 3Hkogepa (cM. pasgen 6.6.4). BoaMoXXHO nogknioyeHne 0o 3 3HKO4EPOB.
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6 YCTpONCTBO M NpMHLUMN paboThl

@ ‘I'IPEHYI'IPE)K,D,EHI/IE

Ha ogHom Bxoge MoXeT ObITb BKMHOYEH TONbKO O4MH LOMONTHUTENbHbIN pexnm pa6OTbI.

Bbl6|/|paTb M HaCTpanBaTb PeXMbl CrnenyeTt:

* B MNapameTpe «[AononHUTeNbHbLIN peXXum paboTtbi» nporpammsl « OBEH KoHdmrypatopy;
* 13 yganeHHoro obrnavyHoro cepeepa;
* o npotokony Modbus TCP.

6.6.1 Pexxum onpeaeneHnst NOrM4eckoro ypoBHS

Ipynna Bxopos DI1-DI20 moayns BeINONHAET onpeaeneHne normyeckoro ypoBHSI.

Mo onpocy moaynb Bo3BpaluaeT B pernctp Modbus 61MTOBYO Macky, COOTBETCTBYIOLLYIO COCTOSIHUIO BXOOO0B.
OnpegeneHne Nnorm4eckoro YpoBHS MPOU3BOAUTCS MOCTOSIHHO U HE 3aBUCUT OT BKITIOMEHUST peXMMa CHETUYMKA
NUMMyNbCOB, U3MEPEHNS YaCTOTbI UM 06PabOoTKN CUTHANOB 3HKOAEPA.

6.6.2 PexxuMm noacyeTa Yncna BbICOKOYACTOTHbLIX MMMNYSILCOB

Pexum nogcyera yncna BbICOKOYACTOTHBIX MMMNYNbCOB paboTaeT ansa sxogos DI1-DIS8.
MakcrmanbHas yactoTta BxogHoro curHana — 100 kI'y npu koadpdmumnenTe 3anonHeHus 0,5.

[ns kaxgoro Bxoga 3agencTBoBaH 32-pas3psigHbli CHETYMK. 3HAYEHMS1 CHETYMKA BXOda CUUTbIBAKOTCA U3
perncrpa, COOTBETCTBYHOLLEIO JaHHOMY BXOAy.

B cnyyae nepenosiHeHUsI cYeTYMKa 3HaYeHne OGHynseTcs. [Ona nNpuHYAUTENbHOrO OGHYNeHWs cyeTyuka
criegyeT 3anucatb 3HadeHue 0 B peructp copoca 3HadYeHusl BXO4a B AOMOSIHUTENbHOM pexume. OGHyneHne
cyeTumnka Gyaet npoussedeHo B TedyeHne 10 Mc nocne 3anucu sHadeHns 0.

6.6.3 Pexxum namepeHust HactoThbl

Bxoabl DI1-DI8 MOXHO HacTpoUTb Ha PeXuM M3MEepEeHUsl 4acToTbl, B KOTOPOM Ha BXOA NogaeTcs curHan
npsimoyronbHon dhopmbl Yactoton ot 0 'y, go 100 kI,

[ns gaHHoro pexuma Heobxoammo YCTAHOBUTb gnana3oH U3MepeHna:

e or0lymo100 My;
e o1 100 Ny go 100 klu.

B onanasoHe ot 0 go 100 'y n3amepsaeTcs nepuog BXOgHOro CUrHana B Mc.

B guanasoHe ot 100 'y go 100 kly namepsieTca yactoTa BXOAHOro curHana B 'y, YacTtota Bblumcnsiercs
nyTem nogcyeTa KonmyecTBa UMNyNbCOB, MOCTYNUBLLMX HA BXOZ, 32 NEPUOL U3MEPEHNS.

3HayeHve nepuoga U3MepeHusi YyCTaHaBNMBAETCA MNpU HaAcTpouke C nomoukko nporpammel «OBEH
KoHdurypaTtop» B napametpe «lepuon nasmepeHuns».

BoamoxHble 3HadeHus nepuoaa nsmepenus: 10 mc, 100 mc, 1 ¢, 10 ¢. 3HayeHne no ymonyaHuio — 1 c.

[nsa kaxgoro Bxoda 3a4encTBOBaH 32— paspsagHbii peructp. 3HadeHus BXOAa CHMTbIBAKOTCH U3 peructpa,
COOTBETCTBYIOLLEro AaHHOMY BXOAY.

6.6.4 Pexkum 06paboTKM CUrHaANoOB € 3HKoaepa

K mogyrnto BO3MOXHO MOAKITHYEHME 40 TPeX AByXKaHanbHbIX 3HKoAepoB (6e3 Z kaHana). Homepa BxonoB Anst
noakntovenus: 3-4, 5-6, 7-8.

MakcmmanbHas YactoTa curHanos ¢ aHkogepa — 100 kI u.

[nsa kaxxgoro BxoAa 3aAevicTBoBaH 32—pa3psagHbli perncTp, B KOTOPOM Haxo4MTCS HAKOMNEHHOe KONNYecTBO
UMMYNbCOB C YYETOM HanpasneHusl BpalleHWs nocrne O6HyneHus, 3aduKCcMpoBaHHOE 3HKogepoMm. Ecnim
nocrie OOHyNeHWs HanpaBneHvWe BpalleHWs NPOou3BOAMTCS B 0OpaTHYH CTOPOHY, TO CYET HayMHaeTcs C
MaKCUManbHOMO Y YMEHbLIAETCA Ha KONMNYECTBO HaKOMMEHHbIX MMMNYbCOB.

3Ha4yeHunsa Bxoda CYNTLIBAKOTCS U3 permncTpa, CoOoTBeTCTBYyHLLEero AaHHOMYy Bxoay Unm n3 q)aﬁna apxuBa.

Ecnu cueTumk cocTosiHMI Bxofa NepenornHumcs, To COOTBETCTBYIOLLMIA PErMCTP OBHYNAETCA aBTOMaTUYECKN.
Onsa npuHyOMTENbHOrO OOHYNEeHWs cyeTyMka crnegyeT 3anucatb 3HaveHne 0 B peructp cbpoca 3HayeHus
cyetunka. O6HyneHue cyeTumka byaeT npomsseaeHo B TedeHre 10 Mc nocne 3anmcy 3HaveHus 0.
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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.

@ NPEOYNPEXOEHUE

B cnyyae nogkntoyeHunsa npubopa k nopty USB nogaya OCHOBHOro nutaHus npubopa He
Tpebyertcs.

MutaHue npubopa ocyllecTensaercs ot nopta USB.

B cnyyae nogkntoueHunsa no nHtepdpenicy Ethernet cnegyet nogats oCHOBHOE NUTaHUe Ha
npuoop.

OTkpbITb Nporpammy « OBEH KoHdurypatop».
BoibpaTtb «[Job6aBuTb ycTpOncTBay.

B Bbinagatowem meHwo «HTepdenc» Bo Bknaake «CeTeBble HACTPOMKNY BbIOpaThb:

« Ethernet (unu gpyryto ceTeByto KapTy, K KOTOPOW NOAKINIOYEH NPUBOP) — ANSA NOAKNIOYEHNS
no Ethernet.

¢ STMicroelectronics Virtual COM Port — gnsa nogkntoveHus no USB.

CeTepble HACTPOWKW
MHurepdeic
Ethernet

Ethernet %
MocnegosatensHeli nopt (COMI)
STMicroelectronics Virtual COM Port (COMZ25)

PucyHok 7.1 — MeHto Bbibopa nHtepdenca
[anbHenwmne waru ona nomMcka ycTponcTea 3aBUCAT OT Bblbopa nHTepderica.

YUTto6bl HanTu 1 obaBnTb B MPOEKT Npubop, nogkntoYeHHbIn no nHTepdency Ethernet, cnepyer:
1. BbibpaTtb «Hantn ogHO yCTpOMCTBOY.

2. Beectun IP-agpec nogknto4eHHOro ycTponcTea.

3. HaxaTtb Bknagky «Hantn». B okHe otobpasnTtca npubop ¢ ykasaHHbIM IP-agpecom.
CD NPEAYNPEXOEHUE
3HadveHue IP-agpeca no ymonyaHuio (3aBogckas HacTponka) — 192.168.1.99.
4.

BbibpaTtb ycTponcTBO (OTMETUTL ranoyvkon) n Haxate OK. Ecnv ycTpoicTBO 3aluLLeHo naponem, To
crnegyeT BBECTY KOPPEKTHBIN Naporb. YCTPONCTBO OyaeT AobaBreHo B NPOEKT.

YTt0o6bl HaNTV 1 4o6aBMTL B NPOEKT NpMbop, NoaKNoYeHHbIN No nHTepdency USB, cneayert:

1. B Bbinagatowiem meHto «IMpoTokon» BbibpaTtb npotokon Owen Auto Detection Protocol.

MpoTokon
Modbus RTU

Modbus RTU

COwen Auto Detection Protocol
Oeen

PucyHok 7.2 — Bbi6op npoTtokona

32



7 Hactporika

BbibpaTb «HaiiTn 0gHO yCTpOCTBOY.
BBecTtu agpec nogkno4eHHOro ycTponcTaa (Mo ymonyanuio — 1).

Haxatb Bknagky «Haitu». B okHe oToBpasnTcst npubop ¢ ykazaHHbIM agpecoM.

o~ 0N

BbibpaTb yCTPOMCTBO (OTMETUTL rano4kon) n Haxatb OK. Ecnv yCTPOMCTBO 3alLMLLEHO Naponem, To
cneayeT BBECTU KOPPEKTHBIN Naponb. YCTponcTeo Byaet nobGaBneHO B NPOEKT.

Bonee nogpobHasa nHhopmaumsa o nogknioyeHun n pabote ¢ npubopom npusedeHa B Cnpaske NporpamMmbl
«OBEH KoHdurypatop». [1ns BbI3oBa cripaBku B porpaMMe criegyeT HaxaTtb knasuwy F1.
7.2 NMopknioyeHue K obnayHomy cepsucy OwenCloud
[ns nogknioyeHns Mogyns kK obnayHomy cepsucy criegyer:
1. 3awTtun Ha canT obnayHoro cepsuca https://web.owencloud.ru.
3apernctpupoBaTtbCcs.
Mepentun B pasgen «AOMUHUCTpPUpOBaHMe» 1 4obaBnTb MOOYIb.

B kauectBe I/ID,eHTM(bMKaTOpa YKasaTtb 3aBOACKOM HOMeEp.

SN

B kayecTBe TOKeHa BBECTU naporsib.

NMPUMEYAHUE
m Ecnu naponb gns mogyns He 3agaH, NogkntodeHne k 06naqyHoMy CepBUCY HEOOCTYMHO.

7.3 OrpaHnyeHue o6mMeHa AaHHbIMU Npu pabdoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin cepsmuc OwenCloud aBnAeTca HageXHbIM XpaHUNuLWem AaHHbIX, 0bMeH nHdopMauumn ¢ KOTOPbIM
3awmndpoBaH Mogynem. Ecnn Ha npov3BoACTBE MMEIOTCS OrpaHUYeHus Ha nepegady AaHHbIX, TO 0BnayHbIN
cepsuc OwenCloud MOXHO OTKMIOUUTL. [0 ymOnYaHWIO NOAKMNIOYEHWEe MoAyns K obnavHomy cepsucy
3anpelleHo. OrpaHunyeHve goctyna v obmeHa OaHHbIMW C MoAyreMm criedyeT HacTpauBaTb B MporpamMve
«OBEH KoHdurypatop».

[na paspelwweHus nogknioveHus B nporpamme «OBEH KoHdurypatop» crnenyer:
1. YcraHoBMTb Naponb Anst 4ocTyna K mogynto (cm. pasaen 7.5).
2. 3apatb 3HaveHue Bkn. B napametpe «llogknioyeHne k OwenCloud» (pucyHok 7.3).

NMPUMEYAHUE
m Ecnu ans mogyns He 3aAaH naporsb, TO aBTOMaTUYecKoe NoaktodYeHne kK 0bnayHomy cepBucy
npoucxoauTtb 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 — HacTpoiika aBToMaTu4ecKoro noakno4eH1s K obnayHomy cepBucy

Ecnn goctyn k mogynto 4Yepes obnayHbii cepeuc OwenCloud paspelueH, TO MOXXHO HAcTpoOuTb criegyoLlme
OorpaHuYeHnst 4oCcTyna (PUCYHOK 7.4):

+ PaspelueHne KOHpUrypnpoBaHusa — JOCTYN K KOHPUIYPaALMOHHBIM NapaMmeTpam Moayns;

* YnpaBeneHue 1 3anucb 3Ha4YEHUN — YTEHNE W 3aMUCb 3HAYEHMWI BbIXO40B MOAYNS;

» [Hoctyn k pernctpam Modbus — 4TeHune u/vnm 3anmMcb 3Ha4eHUI PErNCTPOB.
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4  Mpaea ypanénnoro gocryna uz Owen Cloud

Pazpewenune koHbWypHpOBaHWA JabnokmposaHo  |¥
¥npasneHue W 3aNWch 3HaYEHMI JabnokwposaHo | ¥
Aocmyn k pernctpam Modbus MonHwi zanpet M
Appec Slave Monxbii sanper
TalimayT nepexoaa & Ge3onacHoe COCTORHME Tonabko uteHne
¢ | Cratyc npubopa Tonbko sanuce
b Apxue MonHwiE goctyn

b | JWucKpeTHble BoIXOAb!
PucyHok 7.4 — HacTtpouka yganeHHoOro gocTtyna K Moayso

7.4 Hactpownka ceTeBbIX NapamMeTpoB

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

Tabnuua 7.1 — CeTeBble napamMeTpbl MOAYIs

MapameTp MpumeyvaHue
MAC-agpec YcTaHaBnuBaeTCcs Ha 3aBOe-U3roToBUTENE N ABNAETCA HEU3MEHHbIM
IP-agpec MoxeT ObITb CTaTUYECKUM UK AMHamMudeckuM. 3aBofdckas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaet BuaMmyto Moaynem nogcetb |IP-agpecoB gpyrux yCTponcTB. 3aBoackas
HacTpowka — 255.255.255.0

IP-agpec wnto3a 3apaet agpec wnio3a ang Bbixoda B MIHTepHet. 3aBoackasa HacTponka — 192.168.1.1

IP-agpec MmoxeT 6bITh:

e CTaTU4ECKUM;
*  ONHAMWNYECKUN.

Cratnyeckun IP-agpec yctaHaBnuBaeTtcs ¢ nomoupto nporpammbl «OBEH KoHdurypatop» unmn cepsmncHom
KHOMKW.

[ns yctaHoBkm ctatnyeckoro |IP-agpeca ¢ nomousto nporpammbl « OBEH KoHdwmrypatop» cnegyer:
1. 3anTu Bo Bknaaky «CeTeBble HACTPOMKNY.
2. 3apaTb 3Ha4eHue B none «YcraHoBuTh IP agpec».
3. 3apaTtb 3HadeHue B nomne «YCTaHOBUTb MacKy MOACEeTU.
4. 3apgatb 3Ha4eHue B nore «YctaHoBuThb IP agpec wrntosay.
Pexxum DHCP npu aTom gormkeH BbiTb HACTPOEH Kak «Bbikny.
[ns yctaHoBku cTaTtudeckoro |IP-agpeca ¢ NoOMOLb0 CEPBUCHOM KHOMKK cnegyerT:
1. TNogkntounTb Modynb Unu rpynny moaynen k cetu Ethernet.

2. Banyctutb nporpammy «OBEH KoHdurypatop» Ha KOMMblOTEPE, MOAKMHOYEHHOMY K TOWN XKE CETU
Ethernet.

3. BblbpaTtb B nporpamme « OBEH KoHdmrypatop» Bknagky «HasHaveHue IP-agpecoBy.
3apgatb HavanbHbIV IP-agpec ansa nepBoro Moayns U3 rpynnbl MOAYMen.

[MocnepoBaTenNbHO HAXUMATL HA MOOYNAX CEPBUCHBLIE KHOMKM, KOHTPONUPYS pPe3yrnbTaTt B OKHE
nporpammel. B okHe nporpammbl 6yaeT otobpaxaTbecs uHdopmaumsa o Mogyre, Ha KoTopom Obina
Ha)kaTa KHOMKa, 3ToMy MoAynto ByaeT npucBamBaTbCs 3afaHHbIN cTaTudeckun IP-agpec v gpyrne
napameTpbl ceTu. lNocne aToro B nporpamme aBToMaTU4eCcku yBenmyunsaeTcs agpec Ha 1.

[na HasHauyeHus ctatmyeckoro IP-agpeca ¢ nomoulbto kHonkn pexxum DHCP gomkeH ObiTb HACTpOeH Kak
«Pa3soBasi yctaHOBKa KHOMKOWY.
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4 | Hactpoiikw Ethernet
Texywuid IP agpec
Texywas macka nogeeti
Texywmii IP agpec wnwosa
¥cranoewTe IP agpec
YCTaHOBWTE MacKy NogCceTK
¥cranoewTe P agpec wnrza
Pexcam DHCP
4 | Hactpoitkwn nogrnrovennn ¥k Owen Cloud

Mogknrouesune k Owen Cloud

192.168.1.99
255.255.0.0
192.168.1.1

Pascean ycranoek: |¥
Boikn

Brn,

e

Cratyc nogunrouerna ik Owen Cloud Pazosan ycTanoska KHOMKONA

PucyHok 7.5 — Hactpouka napameTtpa «Pexxum DHCP»

C noMOLLbI0O CEPBUCHON KHOMKN MOXHO YyCTaHOoBWUTL |P-agpeca cpasy ans rpynnbl mogynemn (CMm. crnpasky
k nporpamme «OBEH KoHdurypaTtop», pasgen «HasHaueHue IP-agpeca ycTpoiicTay»).

OnHamuueckuin IP-agpec vcnonb3dyeTtcs ona paboTbl ¢ 0brnavyHbIM CEPBMCOM U He noAapas3ymeBaeT paboTy
¢ Mactepom cetn Modbus TCP. IP-agpec mogyns yctaHaenusaetca DHCP-cepsepom ceTtn Ethernet.

m NMPUMEYAHUE

Cnepnyet yTO4HNUTb Y Cry6 CMCTEMHOIO agMUHUCTpUpoBaHus o Hanvdim DHCP-cepBepa B yyacTke
CeTU, K KOTopoMy noAknodeH moaynes. [1na ncnonb3oBaHnsa aMHamuyeckoro |P-agpeca npu HacTpoinke
MOAyns criefyeT BbIKMUYUTb KoOHUrypaunoHHsin napametp DHCP «Bkny.

@ NPEAYNPEXOEHUE
[na npyMeHeHNs HOBbIX CETEBbLIX HAaCTpPoek HeobxoanMa nepesarpyska mogyns. Ecnv mogynb
nopkntoveH no USB, ero Takke TpebyeTcs OTKMOUUTL OT NopTa.

7.5 Naponb aocTtyna K moaynio

[na orpaHMyeHnss 4OCTyna K YTEHUIO U 3anucu napameTpoB KOHUrypauun u gna goctyna B obnayHbiv
cepeuc OwenCloud ucnonb3yercst naporb.

YCTaHOBUTb UNU N3MEHUTb NAPOrb MOXHO NMPU HACTPOKKe ¢ noMoLbio nporpammbl « OBEH KoHdurypatop».
B cnyyae ytepw napons cnegyet BOCCTaHOBUTb 3aBOACKNE HACTPOMKM.
Mo ymonyaHuio naporb He 3aaH.

7.6 O6bHOBNEHMEe BCTPOEHHOro NporpaMMHOro o6ecne4vyeHus

BcTpoeHHoe nporpaMmmHoe obecneyeHne obHOBRSIETCA cneayoLwmMMn cnocobamu:

* o nHtepdency USB;
* o nHtepdency Ethernet (pekomeHayetcs).

[nsa obHoBneHus no uHtepdpency USB cnegyerT:

1. B MOMEHT BKIIOYEHUS MUTaHUS MOAYNS HAXaTb U YAEPXKUBaTb CEPBUCHYIO KHOMKY. Moaynb nepeiaet
B PEXUM 3arpys4uka.

2. O6HoBuTb MO ¢ nomoLblo cneunansHOW YTUNUTLL. YTUNMTa 4OCTYNHA Ha canTe www.owen.ru.
[nsa obHoBneHus no uHtepdency Ethernet cnegyert:

1. B nporpamme «OBEH KoHcpurypaTtop» BeibpaTh Bknaaky «[1powmnTs YCTPONCTBOY.

2. BbinonHAaTh ykasaHusa nporpammel (gann BcTpoeHHoro MO pa3melleH Ha caiTe www.owen.ru).

3. Tepesarpy3nTtb MOgynb.

Bo Bpems obHoBneHunss no uHTepdency Ethernet npoBepsieTcs LenocTHocTb danna BcTpoeHHoro MO n
KOHTPONBHOWN CyMMbI.

(D NPEQYNPEXOEHUE
[ins 3aBepLleHnst 06HOBEHUSA Heobxoanma nepesarpyska moayns. Ecnu moagyne nogkntodeH no USB,
ero Takke TpebyeTcsa OTKNIOUYUTb.
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BHUMAHUE
Vi ” \ |[1ns 06HOBIEHNsI BCTPOEHHOTO NporpammMHoro obecrneyeHns Yepes nporpammy «OBEH
KoHdurypatop» cnegyet oTkniountb Npubop ot yganeHHoro obnayHoro cepsuca OwenCloud.

7.7 HacTtpouka 4yacoB peanbHOro BpeMeHu

3HayeHne yacoB peanbHoro BpemeHn (RTC) MOXHO yCTaHOBMTb UMM cuMTaTb C npubopa 4Yepes perncrpbl
Modbus, a Takke ¢ nomowpto nporpammbl «OBEH KoHdwmrypatop» (cM. cnpaBky k nporpamme «OBEH
KoHdurypatop», pasaen «Hactporika yacosy).

[ns yctaHoBKM HOBOro BpemeHu Yepes pernctpbl Modbus cnegyer:
1. 3anucaTtb 3HayeHVe BpeMeHM B COOTBETCTBYHOLLME PETUCTPBI.
2. YcTaHOBMUTb Ha BpeMsi He MeHee 1 cekyHAabl 3HadeHue 1 B pernctpe o6HOBNEHNS TEKYLLLErO BPEMEHU.
3. 3anucatb B pernctp o6HOBMNEHUS TEKYLLEro BpeMeHu 3HadyeHne 0.

Cnep,yrow,aﬂ 3anncCb TEKYLLEro BpeMeHn MOXeT ObITb npoun3esegeHa 4yepes 1 CeKyHay.

7.8 BoccTtaHOBneHUe 3aBOACKMX HAaCTpPoOeK

BHUMAHUE
Vi " \ [Mocrne BocCTaHOBNEHUS 3aBOACKMX HACTPOEK BCe paHee YCTaHOBMNEHHbIE HACTPOWKM, KpOMEe CETEBbIX
OyayT yaaneHol.

[lns BOoCcCTaHOBNEHMS 3aBOACKNX HACTPOEK U cbpoca yCTaHOBMEHHOIO Napons cnegyer:
1. BxkniouuTb nuTaHne npubopa.
2. Haxatb 1 ygepxvuBaTb CEPBUCHYIO KHOMKY 6onee 12 cekyHA.
3. BbIknounTb 1 BKNOYUTE Nprbop.

Mocne BkntoyeHnst Npubop ByaeT paboTaTb ¢ HACTPOMKaMM MO YMOTYaHUIO.

7.9 NMpuHyauTenbHoe OOHYyNeHne cYyeTYmnKa

Ecnu cyetumk coctosHMIM BXxoAda NepenonHunics, To COOTBETCTBYIOLNIA PErMCTP OBHYNSEeTCs aBTOMaTUYeCKM.
Ons npuHyauTenbHOro obHyneHus cuyeTyMKa criegyeT 3anucaTtb 3HadeHue 0 B peructp cbpoca 3HayeHus
cyeTymKa.
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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
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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;
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