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BBegeHue

HacToswee PykoBoacTBO MO SKcnfyaTauuv MpefHasHadeHo [Ans  O3HakomrieHus obcnyxumsaroLero
nepcoHana c yCTPOWCTBOM, KOHCTPYKUMen, paboTon 1 TeXHNYecknm obcnyxmeaHuem Modyrnemn ANCKPETHOro
BBoAa-BbiBoga MK210-302 n MK210-312 (B AanbHenLWweM No TEKCTY MMEHYEMbIX «NPUOOP» U «MOZYIb»).

MogknioyeHne, perynupoBka U TexobcnyxuBaHue npuGopa  [AOMKHbI  MPOU3BOAMTBLCH  TOSBbKO
KBanuuUMPOBaHHbLIMMK CNieLuanncTaMm nocre NpodTEHUst HACTOSALLEErO PYKOBOACTBA MO 3KCyaTaumm.

O6o3HaveHune npubopa npu 3akase: MK210-302 nnn MK210-312.



I'Ipe.qynpem,qalou.l,ue coobLweHun
B AaHHOM pyKOBOACTBE NPMMEHSIIOTCS criedytoLume npeaynpexneHus:

T OMNACHOCTb

KntoueBoe cnoeo ONACHOCTb coobLiaeT o HenocpeACcTBEHHOM Yrpo3e onacHOM CUTyauuu,
KoTopas NpMBeaeT K CMepPTH UIM Cepbe3HON TpaBMe, eCiv ee He NPeaoTBpaTUT.

BHUMAHUE

KrntoueBoe cnoso BHVMAHWE coobuwaeTt 0 noTeHuManbHO OonacHOM CUTyaLmm, KOTopast MOXeT
NPUBECTU K HEDOMbLUMM TPpaBMaM.

NPEAYNPEXOEHUWE

KnioweBoe cnoeo NMPEAYTMPEXIOEHWME coobLiaeT o noTeHumManbHO OnacHOW cuTyauumn, Kotopas
MOXET MPUBECTU K MOBPEXAEHMIO UMYLLIECTBA.

NMPUMEYAHUE

KntoueBoe cnoso NMPNMEYAHWE ob6paluaeT BHUMaHue Ha norne3Hble COBETbI U pEKOMEHAALMMN,
a Tarke nHgopmaumio Ansa 3 eKkTBHOM 1 GezaBapuiiHo paboTbl 000pyaoBaHKS.

H e b

Orpal-wNeHMe OTBEeTCTBEHHOCTHU

Hu npu kaknx obctositensctBax OO0 «[lMponssoacteeHHoe O6beamHeHne OBEH» n ero koHTpareHTbl He
OyoyT HECTU IpUaNYECKY0 OTBETCTBEHHOCTL M HEe ByayT npu3HaBaTh 3a cobon kakme-nnbo obsizaTenbcTea
B CBSA3M C 5oObIM yuiepboMm, BO3HUKWMM B pesyrnbraTe YCTAHOBKM MM UCMOnb3oBaHusA npubopa
C HapyLleHMeM OeNCTBYIOLEN HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTALNN.




Ucnonb3yemble abOpeBuatypbl

MK — nepcoHanbHbIN KOMNbIOTEP.

MNJK — nporpammMmupyeMbli NOrMYECKUI KOHTPONnep.
MO — nporpaMmmHoe obecneyenune.

UMM — WnpoTHO-MMynbCHas MOAYNALUS.

LA — undpo-aHanoroBbIn npeobpasoBaTernsb.

USB - nocnepoBarenbHbIN MHTEPdENC AN NOAKMIoYEeHNS NepUBOEPUNHBIX YCTPOMCTB K
BbIYNCNIUTENBHON TEXHUKE.

UTC — BceMUpPHOE KOOPAMHMPOBAHHOE BpeMSI.

RTC — yacbl peansHOro BpeMeHu.



1 HasHa4yeHune

1 Ha3HauyeHue

Mopgynu npegHasHadeHbl Ans cbopa AaHHbIX U NOAKIIOMEHUS UCTONHUTENbHbIX YCTPOWCTB Ha obbekTax
aBToMatm3aumm u ynpasnsitca oT [JIK, naHenbHoro koHTpomnepa, K wnuM wnHoro ynpaenstoLwiero
yCTpoOncTBa.

B moayne peanvsoBaHo:
* 12 OUCKPETHbLIX BXOAOB;
* 4 ONCKpETHbIX Bbixoda (pere).
B moagyne MK210-312 guckpeTHble BbIXoAbl UMEHOT (OYHKLINIO KOHTPOISt 06pbiBa Harpy3ku.

Moaynb npyMmeHsieTcs B 06nacTsax NPOMbILLNIEHHOCTU U CEMbCKOro XO3AMCTBA.

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



2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

2 TexHu4yeckue XApPaKTepUCTuUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — TexHU4YecKme XxapakTepucTUKn

Xapakrepuctuka ’ 3HauyeHue
MutaHne
HanpsxeHue nutaHua Ot 10 po 48 B (HomunHanbHoe 24 B)
MoTpebnsiemasa MOLWHOCTbL (Npy NuTaHun 24 B), 5 BT
He Gonee
3alumTa OT NepenornioCoOBKN HaNPSXXEeHNs NUTaHWA EcTb
[McTepesmnc BbIKMYEHWS OANCKPETHOMO BXoAA 0,5B
MHTepdhencnl
UHTepdelic obmeHa CpBoeHHbI Ethernet 10/100 Mbit
UHTepdelic koHuryprpoBaHus USB 2.0 (MicroUSB), Ethernet 10/100 Mbit
Modbus TCP;

MQTT;

MoppepxmBaeMble NPOTOKObI SNMP:
NTP
Bepcusa npotokona IPv4
OunckpeTHble BXoAabl
KonuyecTtso BXxogos 12
* KOHTaKTHbIV AaTyuK (TpebyeT BHELLHEE NUTaHNE
24 B);

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

* TPAH3UCTOPHbIN KNoY p-n-p TMNa

* onpeneneHne Norn4eckoro YpoBHS;

* MOACYET YMCra BbICOKOYACTOTHbIX MMMYbCOB
(Tonbko nep.ble 8);

* U3MEpPEHUNE YacToThbl (TONbKO nepsblie 8);

» 06paboTka curHanos aHkogepa (8o 3 AB-
3HKOAEepPOB)

PexxnMbl paboTbl

MuHuManeHaa ANUTENbLHOCTbL UMMNYyNbCa,
BOCMNpUHMMaeMasi QUCKPETHbLIM BXOAOM (TOMbKO ANs 5 mkc (zo 100 kl'y)
Bxogos DI1 — DI8)

MuHuManbHas onUTeNnbHOCTb EAUHUYHOIO mnMmnynbca

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

Tok «normn4eckoro Hyns», He 6ornee 1,2 MA

Tok «norm4yeckor eauHULbI», He bonee 5,5MA

HanpshkeHne «Torm4yeckoro Hynsi» 0,0...6,1B

HanpsikeHne «norn4yeckomn eanHnLby 8,8...30,0B
OucKpeTHble BbIXOAbl

Konn4yecTtBo BbIXOA0B 4

Tvn BbIXOAa OnekTpoMarHuTHoe pene

Tvn KOHTaKTa HopmanbHO pasoMKHYTbIM KOHTaKT

* NepeknyeHne norm4ecKkoro COCToAHUA;

Pexumbi padorel * reHepauus WM curHana

* 264 B (CK3) nepemeHHOro HanpsiKeHus;

MakcumanbHoe HanpshKeHne Ha KOHTaKTbl pene
* 30 B nOCTOSIHHOIO HaNpPsXKeHNs
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MpogomkeHue Tabnuubl 2.1

XapakTepuctuka

3Ha4yeHue

Tok KOMMyTaLmK

* 5 A (npu nepemMeHHOM HanpsXXeHun He Gonee
250 B (CK3), 50 'y, pe3ncTMBHasg Harpy3ska);

* 3 A (Mpu NOCTOSAHHOM HanpsxeHun He 6onee 30 B,
pe3nCTMBHasA Harpy3ka)

OneKTPUYECKMiA pecypc perne, He MeHee

MuHUManbHbLIN TOK KOMMYTaLMK 10 MA
Kateropus npumeHeHus no NOCT IEC 60947-5- AC-15. C300*
1:2014 ’
MexaHunyeckun pecypc pene 5000 000 cpabaTbiBaHU
+ 35 000 nepekntoyeHn npm 3 A, 30 B nocTtosiHHOro
HanNpPsPKEHUS;

* 50 000 nepekntoyennn npu 5 A, 250 B (CK3)
nepemMeHHOro HanpPsXXeHUs;
* 50 000 cpabaTbiBaHW NpY KAaTErOPUN
npumeHeHust AC-15, C300*

BpeMFI BKITHOYEHNA

15 mc

BpeMFI BbIKITHO4HEeHUA

15 mc

KoHTponb 06pbiBa Harpysku

Tonbko ansg MK210-312

MapameTtpbl LUAM BbixogoB

MakcumanbHaga YyactoTa

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

MuHumaneHasa anuTensbHOCTb nmnynsca LM 50 mc
Flash-namsaTtb (apxuB)

KonmyecTBo LUUKNOB 3anMcu N CTupaHna Jo 100 000

MakcumanbHbIn pasmep arina apxuea 2 kb

MakcrmanbsHoe Konm4ecTBo hannoB apxuea 1000

MuHUManbHbBIM Nepuog 3anncu apxmsea 10 cekyHg

Yacbl peanbHOro BpeMeHu

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

3 ceKkyHAbl B CYTKM
10 cekyHA B CyTKM

Tun nutaHmsa

Barapes CR2032

Bpems paboTbl ogHon 6atapen

6 net

O6LwwKe xapaKTepuCTUKH

[abapuTHbIe pa3mepsbl

(42 x 124 x 83) +1 MM

CTeneHb 3almTbl Kopnyca P20
CpenHsst HapaboTka Ha oTkas™™ 60 000 4
CpenHui cpok cnyobl 10 ner
Macca, He Gonee 0,4 xr

El NMPUMEYAHUE

mMoLLHocTbio Ao 180 BA.

BpeMeHMU U retain-namaTu.

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

** He cuntada ANEKTpoOMeEXaHN4eCKnxX nepeKmoaneneﬂ N anemMmeHTa NnMTaHna 4acoB pealibHOro
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2.2 N3onsauunsa y3noB npubopa

Cxema ranbBaHW4YECKM W30NMPOBAHHBIX Y3II0OB U MPOYHOCTb raribBaHUYeCKOW M30NAuMM MpuBegeHa Ha
puUcyHke 2.1.

DI1..DI12|| USB Ethernet
n o
110008
1500 B
=10..48 B DD
y y y % y

| 13000 B | 13000 B | 13000 B [___13000 B

1 (] 3 ] 9 ]

o o
1500 B 1500 B 1500 B

PucyHok 2.1 — U3onsauus y3nos npubopa

Ta6nuua 2.2 — Tunbl nsonaumm

Tun OnucaHue

M3onauusa ang yactert o6opyaoBaHUs, HaX0OALWMXCA Nog HanpshXeHneMm, ¢
LeNbio 3aLLMThl OT MOPAXEHUS SNEKTPUHECKUM TOKOM. DneKTpruyeckas

OcHogHas (O) NPOYHOCTb OCHOBHOW N30MALMK NpMbopa NpoBEPSIETCA TUMOBbLIMU UCMbITAHUAMU:
NPUNOXEHUEM UCTbITATENBHOIO NEPEMEHHOIO HanpshXKeHWs1, BENNUYMHa KOTOPOro
pasnuyHa aAnga pasnuyHbIxX Lienen npubdopa

HesaBncumas nsonsaums, B 4ONONTHEHWE K OCHOBHOW M30NSAUMM O rapaHTum
3aLuUTbl OT NOPAXKEHUS ANEKTPUYECKUM TOKOM B Cryvae oTka3a OCHOBHOW
HononHuTtenbHas () n3onsummn. AnekTpmyeckas NPoOYHOCTb AOMONHUTENbHOM n3onsaumm npnbopa
NnpoBepsieTCcs TUNOBbLIMU UCTIBLITAHUAMWN UCMbITATENBHOIO NePeMeHHOro
HaNps>KeHUs pasnMyHoOn BENUYMHLI (JeNCTBYIOLLEE 3HaYeHne)

OT1aenbHas cucteMa mM3onsaumu, NpuMeHsieMas ans YacTten nog HanpsikeHnem,
Yeunennas (Y) KoTopasi obecnevmBaeT CTeNeHb 3almTbl OT NOPAXKEHWUS ANEKTPUYECKMM TOKOM,
3KBMBANEHTHYIO ABOVHON uonsauum cornacHo MOCT 51841

® NPEAYNPEXOEHUE

3HayeHne NPOYHOCTM U30MNALMK YKasaHo A8 UCNbITAHWUIA MPU HOPMarbHbIX KITMMaTUYECKNX YCIIOBUSIX,
Bpems Bo3aencTeund — 1 MuHyTa.

OduckpeTHble BbIxodbl (pene) MMenT MHANBMAYanbHY U3onaumio apyr ot gpyra. [NpoYyHOCTb n3onsaummn mexay
Bbixogamu perne — 1780 B.

2.3 YcnoBus aKkcnnyaTtauum

Mpnbop oTBeyaeT TpeboBaHUAM MO YCTONYMBOCTU K BO3AENCTBMIO MOMEX B COOTBETCTBUUN C

FOCT IEC 61131-2. o ypOBHIO U3ny4yeHns pagmonomMex (nomexoammccun) npubop cooTBETCTBYET HOpMaM,
ycTaHoBneHHbiM Ans obopygoBaHuss knacca A no [OCT 30804.6.3. [Npubop npegHasHayeH Ans
3KCnnyaTauum B CreayoLLmx yCrnoBusx:

* TeMnepartypa okpyatoLero Bozayxa ot MmuHyc 40 po nntoc 55 °C;
* OTHOCUTENbHAas BNaxHocTb Bo3gyxa oT 10 % o 95 % (npu +35 °C 6e3 KoHaeHcaummy Bnarm);

» atmocdepHoe gaeneHune ot 84 oo 106,7 klla;

10
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* 3aKpbITblE B3prB06e3OI'IaCHbIe nometleHus 6e3 arpeccmBHbIX NapoB 1 ra3os;

* ponycTtumas cteneHb 3arpsasHeHus 2 no NOCT IEC 61131-2.

Mo yCTOMYMBOCTM K MEXaHNYECKUM BO3AENCTBUAM BO BpEMS SKCMyaTaLum npubop cooTBETCTBYET
MOCT IEC 61131-2.

Mo ycTON4YMBOCTM K KNMMATUYECKUM BO3LECTBUSAM BO BPeMsi 9KCnslyaTaummn npubop cooTBeTcTByeT
MOCT IEC 61131-2.

11



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTHn

Bo Bpems akcnnyataumm U TEXHUYECKOro obcnyxmnBaHusa criegyet cobntogatb Tpeboannsa MOCT 12.3.019-
80, «MpaBun akcnnyaTauum anNekTpoycTaHOBOK NOTpebuTeneii» n «MNpaBun oxpaHbl Tpyaa nNpu aKchnnyaraumm
3MEKTPOYCTaHOBOK NOTpebuTenein».

MpuGop criegyeT ycTaHaBnMBaTb B CrNeLManv3vpoBaHHbIX LWKadgax, AOCTYN BHYTPb KOTOPbIX paspelleH
TONMbKO KBanvuuMpoBaHHbIM  crieupanuctaM. Jliobble noaknoveHuss Kk npubopy v pabotbl Mo ero
TEXHNYECKOMY OOCMyXMBaHWIO creayeT MNpPOBOAWUTb TOSbKO MpWU  OTKMKOYEHHOM NuTaHuu npuGopa WU
NOAKIOYEHHBIX K HEMY YCTPOMCTB.

He gonyckaetca nonagaHue Briarm Ha KOHTaKTbl BbIXOAHbBIX pa3beMOB U BHYTPEHHUE 3fIEMEHThI npm60pa.

i BHUMAHUE
3anpeLLeHo Ucnonb3oBaTh NPMBOP NPU HaNU4KMM B aTMocdEPE KUCHOT, Lenoyen, Macen U NHbIX
arpeccuBHbIX BELLECTB.

12



4 MoHTax

4 MoHTax

Mpubop  ycraHaBnMBaeTcd B wWKady  anekTpoobopydosaHus.
KoHcTpykumst wkada pJorkHa obecnevmBaTb 3awmTty npubopa ot
nonagaHus Bnaru, rpsiav 1 NOCTOPOHHUX NPEaMETOB.

[ns yctaHoBku npubopa cnegyet:

1. Y6eamTtbcsa B Hann4ymm cBoOO4HOIO NPOCTPaHCTBA: HEOOX0AMMO
50 mm Hag npuBopom m nog HAM Ans NOAKMYEHUst npubopa m
NPOKazKn NPOBOAOB.

2. 3akpenuTb npubop Ha DIN-pelike nnmn Ha BepTUKanbHOM
NMOBEPXHOCTU C MOMOLLbIO BUHTOB (CM. PUCYHOK 4.1).

L

=

p
M P
%’/ -

PucyHok 4.2 — HeBepHbIN MOHTaX

n

Z i PucyHok 4.1 — BepHbIil MOHTaXx

T BHUMAHMUE
AnutenbHas akcnnyaTtauns npubopa ¢ HeBEPHBLIM MOHTaXXOM MOXET NPUBECTU K Ero NOBPEXAEHNIO

(cm. pucyHok 4.2).



4 MoHTax

38 2 018.93,5

[

(AT | E—

i
i

116

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

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoyYeHno

BHeLLHMe CBSI3N MOHTMPYIOT MPOBOAOM ceveHnem He 6onee 0,75 mm2,

[Na MHOrOXWIbHbIX npoBoAoB crenyeTt ncnonb3oBaTb HAKOHEYHUKN.

Mocne MoHTaXxa Npoeoada crenyeT YNoXuTb B kabenbHOM KaHarne koprnyca npuéopa 1 3aKpbiTb KPbILLKOW.

Ecnn Heo6xoamMMo CHATb KNEMMHUKK MoAynA, TO cneayeT OTKPYTUTb ABa BUHTA MO yriam KneMMHUKOB.

[poBoaa nuTaHusA crnegyet MOHTUPOBATL C MOMOLLbIO OTBETHOIO KNEMMHMKA N3 KOMMSEKTa NOCTaBKu.

A\
A\

BHUMAHUE

MopkntoyeHne 1 TexHnyeckoe obCnyXnBaHWe NPOU3BOAUTCS TOMNBKO NPU OTKIMOYEHHOM NUTaHNUM
npubopa 1 NOAKIMOYEHHbIX K HEMY YCTPOUCTB.

BHUMAHMUE

3anpeu.|,aeTcs=| NoAKIK4aTb NpoBoAa pa3HOro cevYeHna K OQHOW Krnemme.

5.2 HaszHayeHMe KOHTaKTOB KNeMMHUKa

Tabnuua 5.1 — HasaHauyeHne KOHTaKTOB

S8

@) J USB Device

|

A

DI2

CepsucHas

. KHOMKa

DI

DI4

A

—
-

DI3

DI6

.
r

DI5

DI8

DI10

A

DI7

DI9

DI12

Y

DI11

A

NC

A

Y

DO1A

A

DO2A

A

Y

NC

DO1B

DO3A

A

Y

DO2B

Y

DO3B

A

DO4B

|0

Y

PucyHok 5.1 — HasHa4yeHne KOHTaKTOB KIleMMHUKA

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

DO1A, DO1B — DO4A, DO4B

Bbixogsl DO1 - DO4

NC (Not connected)

HeT noagkntoveHuns

ZN

BHUMAHUE

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

5.3 HasHayeHue pa3bemoB

Pasbembl MHTEpdENCOB 1 NUTaHWA NpMbopa NpMBEAEHbI Ha pUCYHKe 5.2.

Paabem ana
NOAKMIOYEHNS
NUTaHKUg

Pasbemsl ans
NOAKIHEHNS
- kabens Ethernet

PucyHok 5.2 — PasbeMbl npubopa

5.4 NMutaHune

A BHUMAHUE

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

BHUMAHUE
IOnuHa kabensa nuTaHmsa He JormkHa npeBbiwaTb 30 M.

PucyHok 5.3 — HazaHauyeHue KOHTaKTOB NUTaHUA

BHUMAHUE

A Mcnonb3oBaHWe NCTOYHUKOB NUTaHUS 6e3 NoTeHunansHoM pasesiakm unm ¢ 6asoBoi (OCHOBHON)
n3onsumen uenemn HU3Koro HanpsikeHust OT NIMHUIA NePEMEHHOIO ToKa MOXET NPUBECTU K NOSIBIIEHUIO
ONacHbIX HaNpPs>KEHWI B Lensx.

16



5 MopgkntoyeHne

5.5 NMoakntovyeHne K ANCKPETHbLIM BXOAaM AaTYUKOB
K npnbopy MoXeT ObITb NOAKIYEHO A0 12 OAaTYMKOB.

Llenn SS o6beanHeHbl BHyTpy nprbopa.

Cxema noakno4eHns gaT4nkoB K OUCKPETHbIM BXO4aM npencrtaBrneHa Ha PUCyHKe 5.4 nHa PUCYHKe 5.5.

-Un +Un +Un —Un
g @ g @

| SS | SS
Jatunk 1 /7 DI Jatuuk 1 /] DI1

Narunk 2 /1 DI2 Jarauk 2 /] DI2

Narunk 12/ DI12 Jatunk 12/ DI12
SS SS

PucyHok 5.4 — Cxema nogkoUYeHus K Bxogam PucyHok 5.5 — Cxema nogkntoyeHus K Bxogam
DI1-DI12 — BapuaHT 1 DI1-DI12 — BapuaHT 2

OaT4ynKoB COBMECTHO C AaT4yMKamMun, uMerLnmMn Ha BbiIxoae TpaH3VICTOprIIZ KITHO4, CXemMa

NOAKITIYEHUA OO0JKHA onpenenAaATbCd TMNOM TPaH3NCTOPHbLIX AAaT4YMKOB, COMMaCcHO PUCYHKY 56u

El NMPAMEYAHUE
O6e cxeMbl paBHO3HaYHbI, OMYCKaAeTCs UCNonb3o0BaHme nbon. B crnyyae npuMeHeHNsa KOHTaKTHbIX
PUCYHKY 5.7.

5.6 MoaknioyeHne CUrHanNoB TPaH3UCTOPOB P-N-p U N-pP-n TUNOB

farmk - Jarwk  +
p-n-p DI n-p-n DI
GOk DI2 ¢ OK DI2
DI3 DI3
D4 D4
BN . * B - *
24 B il %85 o

+ +

PucyHok 5.6 — MoaknioyeHune TpaHaucTopoB p-n-p PucyHok 5.7 — NoakntoyeHne TpaH3MCTOPOB N-p-n

® NPEAYNPEXOEHUE

Ons OHOBPEMEHHOIO NnoakKr4YeHne TpaH3nCcTopoB TUNOB pP-N-p U N-p-n HeobX0aMMO MCMOoNb30oBaTb
pa3Hble UCTOYHUKN NMUTaHUA.

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

Ha PUCYHKaX npeacTtaBneHOo NoaKIioYeHne aHKoOO4epoOB K an6opy.

17



5 MopgkntoyeHne

+

OHKoaep C _
BbIXOAOM
TUna p-n-p

DI3

o>

OHKogdep C _
BbIXOAOM
TMNa p-n-p

Dl4

DI5

+||o >

3HKoaep C _
BbIXOO0OM
Tvna p-n-p

o >

DI6

DI7

DI8

PucyHok 5.8 — NoakntovyeHne aHkoaepoB p-n-p

|SS|

bl

5.8 MNopkniovyeHune K BbIXxogam

+

OHKopgep C _

BbIXOAOM

T™na n-p-n A DI3
B DI4
= DI5

OHKopep C _ DI6

BbIXOA0M

TMna n-p-n A DI7
E DI8
+

JHKogep C _

BbLIXO0OM

TMNa n-p-n A
B

|SS|

-8 9+
24 B

bl

PucyHok 5.9 — lNoakntoyeHne aHKoAepoB n-p-n

Ha pucyHke 5.10 npeacTtaBneHa cxema nogkmtoYeHUs: Harpy3ku K BbIxogam Tvna «peney.

DOxA

—

L]

DOxB

AC/DC

-

Ru
| T |

f
f

R
L P

T

C |

PucyHok 5.10 — Cxema NoAkKmnioYeHUsA BHELHMX CBA3eM K AUCKPETHbIM BbIXo4aM TUMa «pere»

VAN

BHUMAHUE
B cnyyae nogkntoueHnn MHOYKTMBHOMW Harpysku crnedyeT yctaHoBuTb RC-Lenb napannensHo

Harpy3ske. B momeHT kommyTaumm B Lenu RC-uenb nogaenset obpasoBaHve ayru 1 nomex.

5.9 NoakntoyeHne no untepdency Ethernet

[ns nogkntoyeHns np|/|60pa k ceTn Ethernet moxHo ncnonb3oBaTtb cnepymwoLline CxXxeMbl:

* «3Be3ga» (pucyHok 5.11);

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

EStD\?E{gI?t LIJJ'JK)SMAHH BbIX0Za
B H
10/100 Moutlc b
é;ﬂ‘?

PucyHok 5.11 — NogkntoyeHune no cxeme «3Be3pa»

CD NPEQYNPEXOEHUE
1. MakcumansHas gnvHa nuHui ceasm — 100 m.
2. MNoakntounTbcs MOXHO K nobomy Ethernet-nopty npubopa.
3. HesagencteoBaHHbI Ethernet-nopTt cnefyeT 3akpbiTh 3arfyLUIKON.

[nsa nogkntoyeHns no cxeme «Llenodka» cnegyet ncnonb3oBatbk 06a Ethernet-nopta npubopa. Ecnn npnbop
BbILUEN M3 CTPOSA MMM OTKMIOYMITOCh MUTaHue, TO OaHHble OyayT nepedaBatbcs ¢ noprta 1 Ha nopt 2 6es
paspbiBa CBA3M.

MnK Lnwoa ans BeIXOaa

@l : B ViHTepHeT

MacTep cetu

PucyHok 5.12 — NopgknioyeHue no cxeme «Llenoyka»

® NPEAYNPEXOEHNE

1. MakcumanbHas onMHa NMHUM CBA3M MEXAY ABYMSI COCEAHUMUN aKTUBHLIMW YCTPONCTBAMM NMpU
noakmnoyeHnn no cxeme «Llenovka» gomkHa 6biTe He 6onee 100 M.

2. [lonyckaeTcsa cMexHas cxema NoaKImoveHNs.
3. HesapgencTteoBaHHbIN Ethernet-nopt cneayeT 3akpbITh 3arnyLLKON.
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6 YCTpPOMCTBO U NpMHLUMN paboThl

6 YcTpoucTBO M NpMHUMN paboTbl

6.1 MpwuHuMn pa6oTbl

Mogayrnb nonyyaet kKoMaHAbl Ha ynpasrneHue Bbixogamu oT Mactepa cetu. Mogynb nepegaet B ceTb AaHHble
0 COCTOSIHMM BXOZOB Npw 3anpoce oT Mactepa.

B kayectBe MacTtepa ceTM MOXHO UCMNonNb30BaTh:
 [K;
* [J1K;
* NaHenb oneparopa;

* yAaneHHbIN 0brayvHbIN cepBuC.

Ecnu npeBbliweH Tarim-ayT oomeHa ¢ MacTtepom ceTu, To Moadyrb NepexoanT B 6e3onacHoe COCTOsHME.

6.2 Unaukaumsa n ynpasneHune

Ha nuueBon naHenu npubopa pacnonoXeHbl 3NemMeHTbl WHAMKauMM — cBeToauodbl. HasHayeHue
CBETOAMOO0B NpuBeaeHo B Tabnuue 6.1

MK210-312

@)
Eth 1
Eth2
FAN
-1

2

3

4

5

pi | ©
7

8

9

10

1"

L12

r 1
po| 2
3

L4

P

PucyHok 6.1 — JluyeBas naHenb npubopa
(D NPEAYNPEXOEHUE
B HWKHEN YacTn NuueBon naHenu pacnonoxeHo nomne «IP».

Mone «IP» npegHa3HayeHo Ansa HaHeceHus IP-agpeca Mogynsa TOHKUM MapKepoM Uinm Ha BymakHON
Haknemke.

Ta6nuua 6.1 — HasHayeHne cBeTOAMOOOB

CseTtoauopn CocTtosiHne cBeToamnoaa HasHauyeHue
MuTtanme (U (3eneHbIn) He ceetutCs [MuTaHne BLIKMIOYEHO
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6 YCTpPOMCTBO U NpMHLUMN paboThl

MpopgomkeHue Tabnuubl 6.1

CeeToanop

CocTosiHne cBeTogmMoaa

HasHayeHue

CeeTtutcsa

HanpsikeHne nutaHusa npmubopa
nogaHo

Eth 1 (3eneHbin)

He cBeTtutCH

Kabenb He noaksito4yeH

Mwraet

Mepenayva gaHHbIX Mo NopTy 1
Ethernet

Eth 2 (3eneHbin)

He cBetutcsa

Kabenb He noaknoyeH

Mwuraet

[Mepenaya gaHHbLIX MO NOPTY 2
Ethernet

Asapus A\ (KpacHblin)

He cBeTtuTcA

C6ou oTcyTCTBYHOT

CBeTunTCA NOCTOSIHHO

C6o0i 0OCHOBHOrO NpunoXxeHus n/
nnm KoHdUrypauum

Bkntoyaetca Ha 200 mc oguH pa3
B TPW CEKYHAbI

Heobxognumo 3ameHnTb baTapeto
NUTaHMs YacoB (HanpsiXeHue
Batapeu Huxe 2 B)

Bkrnitovaetca Ha 100 mc aBa pasa
B cekyHAy (4epes nayay 400 mc)

Moaynb HaxoauTcsa B 6e3onacHoM
COCTOSIHWU

Bkntouen 900 mc, 100 mc
BbIKMOYEH

AnnapaTHbin cbon nepudepum
(Flash, RTC, Ethernet Switch)

n HAWKaTOpPbl COCTOAHUA BbIXOO0B
(3eneHbI/kpacHbIn)*

CeeTuTtcs 3eneHbIM

3aMKHYTOe COCTOsIHUE BXoaa WUMn
BbIXoAa

He cBetuTCH

Pa3omMkHyTOE cocTOsiHME BXxoAa
unu Bbixoaa

CBeTuTCA KpacHbIM (415 BbIXOO0B
moayns MK210-312)

OnpegeneH obpbIB HArpy3ku nnu
AMarHocTnpoBaHa HencnpaBHOCTb
BbIxoga™**

NMPUMEYAHUE

[i]

** CMm. pasgen 6.10.

MpuopuTeTbl UHANKaUUK cBeToaMoaa «ABapusi» OT DOMbLLIEro K MeHbLUeMy: annapaTHbIii COoM,
nporpaMMHble OWnBKN, 6e3onacHLIN PexnM, YpoBeHb 3apsiga batapen.

Mop nNyuEeBoN NaHenNb PacnonoXeHbl KINEMMHUKN U CEPBUCHAst KHOMKa (PUCYHOK 5.1).

CepBucHas KHomMKa npeaHasHaveHa ans BbINONHEHUs criegyrowmx yHKLMNA:

* BOCCTaHOBIEHME 3aBOACKUX HacTpoek (pasgen 7.9);

* ycTaHoBka |IP-agpeca (pasgen 7.3);

* 0OHOBMNEHVE BCTPOEHHOrO NporpaMmHoro obecneyeHus (pasgen 7.7).

6.3 Yacbl peanbHOro BpemMeHu

B npubope ecTb BCTpoeHHble Yackl peanbHoro BpemeHn (RTC). Yacbl peanbHoro BpemeHu paboTarT oT
COBCTBEHHOrO 6aTtapenHoro NCTOMHMKa NUTaHKUS.

Otcuet Bpemenun npoussogutcs no UTC B cekyHaax, HaunHas ¢ 00:00 01 aueaps 2000 roga. 3HadveHne RTC
NCMonb3yeTcs ANs 3an1cu B apxmB.

MogpobHee 0 HacTpolKe YacoB pearibHOro BpeMeEHN cM. pasagen 7.8.

6.4 3anucb apxmBa

B mogynb BcTpoeHa dneww-namath (flash), pasmeveHHasa nog cannosyto cuctemy ¢ wmudposaHmemM anmos.
Anroput™m wwncppoBaHnus — Data Encryption Standard (DES) B pexume cuenneHuss ©Onokos
wudpotekcta (CBC). B kayectBe knwo4ya wcnonb3yetcss cTpoka superkey. BekTtop uvHuUmanusaumm
reHepypyeTcsi C MOMOLLbI0 Xelw-pyHKUuMn (CM. npunoxeHue A ). AprymeHToMm (OyHKUMU SIBNSIETCS Naporb,
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6 YCTpPOMCTBO U NpMHLUMN paboThl

3agaHHbI B [10 Owen Configurator. B koHLUe daina coxpaHseTca KOHTPOrbHas CymMma, paccuuTaHHas no
anroputmy CRC32 (KoHTponbHas cymma Takke WwudpupyeTcs).

Apx1B MoAdyns coxpaHsieTcs B Buae Habopa dpannos. Nepuoa apxvBaumv, orpaHnyYeHre Ha pa3mep O4HOro
darina n mnx kKonmdectBo 3apaetca nonb3oBatenem B MO Owen Configurator. Ecnn apxvme nonHocTbio
3arnoriHeH, TO AaHHbIE NepPe3anncbiBaloTCs, HauMHasA C camblX CTapbIX AaHHbIX CaMOro cTaporo danna.

dann apxvmBa cocTouT M3 Habopa 3anucein. 3anvcy pasgeneHbl cuMmBonamu nepeHoca ctpoku (0xOAQD).
Kaxpgasi 3anMcb COOTBETCTBYET OAHOMY MapameTpy U COCTOUT U3 MONEW, pasfeneHHbIX CUMBOMIOM «;» (6e3
KaBblyek). Popmart 3anncu NpMBeELEH B Tabnmue HuxXe.

Tabnuua 6.2 — dopmar 3anucu B channe apxuea

MapameTp Tun Pa3mep KommeHTapumn
MeTka BpeMeHu Binary data 4 GanTa B cekyHaax HauunHas ¢ 00:00 01.01.2000 (UTC+0)
Pasnenutens CTtpoka 1 GanT CumBon «;» (6e3 KaBblYek)
M;’;:::;);:;I%p Crpoka 8 6aiir E Buae cTpokun u3 HEX-cumBonos ¢ BegyLmmm
napametpa (UID) ynamu
Paspnenutensb Ctpoka 1 Gant Cwumeon «;» (6e3 kaBblvek)

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

3HaueHne napameTpa Ctpoka napameTpa HYTISIMU

Pasnenutens Ctpoka 1 6ant CwvmBon «;» (6e3 kaBblvek)
1 — 3HayeHMe napameTpa KOppeKTHO, O — 3HaveHne
Craryc napametpa | Binary data 1 GanT napameTpa HEKOPPEKTHO U ero AarnbHenLlasa
obpaboTka He pekoMeHaoBaHa
MepeHoc cTpoKkU Binary data 2 GawnTta \n\r (OXOAOD)
Mpumep

PacwundpoBaHHas 3anuch:

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

roe

0x52 0x82 0xD1 0x24 — meTka BpemeHu. [ind nonyyeHnsa gatel u Bpemenu B doopmate UnixTime
cregyeT U3MeHWUTb NOPSAOK 6anT Ha MPOTUBOMOSOXHBIN N 406ABUTb KOHCTAHTY-CMeELLEHNE (YMCro
cekyHa mexay 00:00:00 01.01.1970 n 00:00:00 01.01.2000): 0x24D18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootsetctByeT 29 utonsa 2019 r., 10:09:31);

0x3B — pasgenurens;

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

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

0x0A 0x0D — cuMBOIbl NepeHoca CTPOKMU.

Mpnbop ukcnpyeT Bpems B apxXmMBHbIX hanrnax no BCTPOEHHbIM YacaM pearnibHOro BpeMeHu. Takke MOXHO
3afaTb 4YacoBOW MOSiC, KoTopbi ByaeT cuutbiBatbcd OwenCloud vnu BHewHum [10O. 3anuce BO hnelw-
namate (flash) npoucxoguT ¢ onpegeneHHoV 4acToTOW, paccyYMTaHHOW Takum obpasom, 4Tobbl pecypca
dnew-namatu (flash) npnbopa xeatmno Ha cpok He meHee 10 neT paboTsbl.

na yteHnsa apxumea MOXHO MCNOb30BaThb:

« obnayHbIi ceprc OwenCloud (aBTOMaTU4YECKOE YTEHME B CryYae NOTEPU U AarnbHERLLErO
BOCCTaHOBIIEHWSI CBSI3M);
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6 YCTpPOMCTBO U NpMHLUMN paboThl

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

+ [10 nonb3osaTtens (¢ nomoubto 20 dyHkuun Modbus).

Cnmcok apxvBupyembix napameTpoB pocTyneH B Owen Configurator Ha Bknagke WHdopmauus o6
ycTpouncTtBe. [Topsagok 3anncu napameTpoB B apxXmB COOTBETCTBYET NOPSAKY NapamMeTpoB Ha BKMNaaKe.

ApxuB cuutbiBaetca ¢ nomowpbio 20 yHkumm Modbus (0x14). OaHHas cdyHKuusa Bo3BpallaeT coaepkaHune
perncTposB ¢harina namaTu U NO3BOMSET C NOMOLLBIO OQHOIO 3anpoca NPoYUTaTh OO4HY UM HECKOMBKO 3anuncemn
13 OQHOrO NN HECKOMbKMX hannos.

B 3anpoce uTeHus harina ons Kkaxaow 3annucu ykasblBaeTcs:
* TMN ccbinkn — 1 6anT (gomkeH ObiTb paBeH 6);
* Homep hanna — 2 6anTa;
* HavarnbHbIV agpec perncTpa BHyTpu danna — 2 6anta;
* KOMMYECTBO PErNCTPOB AN1A YTeHns — 2 6anTa.

NMPUMEYAHUE

El Homep dhaina B 3anpoce no Modbus paccuntbiBaetca kak 4096 + nopsiakoBbIN HOMepP danna.
MopsakoBas HyMmepauus annos Begetcs ¢ Hyns. MNMapametp «ocnegHun MHOEKC apxmBa» COAEPXKUT
nopsiaKoBbIN HOMep dhavina apxvBa, B KOTOPbIN NOCNEAHUI pa3 3anucbiBanuch AaHHbIE.

KonuyecTtBo cumTbiBaeMbIX PErMCTPOB B 3anpoce AOMmMKHO 6biTb nogobpaHo Taknmm obpas3om, 4ToObl AnnHa
OTBETa He MpeBbilwana aonycTumyto anuHy naketa Modbus (256 6an).

Pa3smep chavina apxvBa 3apaHee Hen3BeCTEeH, NMO3TOMY criefyeT CYMTbIBaTb MOPLMM AaHHbLIX C MOMOLLbLIO
oTAenbHbIX 3anpocoB. Ecrnv B oTBeT Ha 3anpoc Oyger nomy4YyeHo coobLlleHne € KOAOM  OLIMOKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTb BbIBOA, YTO afpeca perncTpoB B 3anpoce
HaxogdaTcs 3a npepenamu darna. Ytobbl cuMTaTh nocrnegHue OaHHble dhaiina, TpebyeTcs yMeHbLUUTb
KONMYeCTBO PErMMCTPOB B 3anpoce.
El NMPUMEYAHUE

Ecnu oTkniounTb NUTaHKE BO BpemMA 3anncun gaHHbIX B apXnB, 3anmnCb MOXET HE COXPaHUTbCA.
6.5 Pexxnmbl oOMeHa AaHHbIMU

Moaynb NoaaepXKuBaeT criefyroLlmne pexmMmsl ooMeHa AaHHbIMU:

* 0bmeH ¢ Mactepom cetu no npotokony Modbus TCP (nopt 502) — 0o 4 o4HOBPEMEHHbLIX COeaUHEHNIA
C pasHbiMn MacTepamu ceTu;

* coeguHeHue n odmeH gaHHbiMu ¢ MK ¢ nomousto MO Owen Configurator;
» 00MeH ¢ yganeHHbIM obnayHbiv cepBrcoMm OwenCloud (Heobxoaum gocTyn B VIHTEPHET);
» 06bmeH no npotokony MQTT;

» 06MeH no npotokony SNMP.

6.5.1 Pabota no npotokony Modbus TCP

Ta6bnuua 6.3 — YteHne n 3anucb napameTtpoB no nportokony Modbus TCP

Onepauus DYHKLMSA
YrteHue 3 (0x03) nnun 4 (0x04)
3anucb 6 (0x06) nnn 16 (0x10)

Cnuncok pernctpoB Modbus cuntbiBaetcs ¢ npubopa ¢ nomowbio MO OWEN Configurator Bo Bknagke
MapameTpbl ycTpoicTBa. A Takke cnnmcok pernctpoB Modbus npeactaeneH B Tabnumuax HAXe.
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Tabnuua 6.4 — O6wme perncTpbl onepatuBHOro oomeHa no nporokony Modbus

HasBaHue Peructp Pasmep/Tun/onncanue

HasBaHwue (Mms) npmbopa ans 0xFO000 CwvmBonbHasi cTpoka go 32 6anr,

nokasa nonb3oBaternto (DEV) koamposka Win1251

Bepcusa sctpoeHHoro N0 npubopa 0xF010 CumBonbHas cTpoka ao 32 6an,

ans nokasa none3oBatento (VER) kKoguposka Win1251

HassaHune nnatdopmbl 0xF020 CumBornbHas cTpoka Ao 32 6anr,
Win1251

Bepcusa nnatcopmbl 0xF030 CumBonbHas cTpoka ao 32 6anr,
Win1251

Bepcusa annapatHoro 0xF040 CumBornbHas cTpoka Ao 16 6anr,

obecneveHusi Win1251

[ononHuTtenbHas cMMBOSbHas 0OxF048 CumBonbHas cTpoka ao 16 6an,

MHopmaums Win1251

Bpems 0xF080 4 GawnTa, B cekyHgax ¢ 2000 r

Yacosom nosic 0xF082 2 6anTa, signed short, cmMeLLeHune B
MUWHyTax oT puHBKNYa

3aBopgckon Homep npubopa 0xF084 CumBonbHas cTpoka 32 bawiTa,

kogupoeka Win1251,
ucnone3syetcsa 17 cMMBOMNoB

Tabnuua 6.5 — Pernctpbl o6meHa no npotokony ModBus

MapameTp 3HaueHume (ea. nam.) Appec peructpa Tun poctyna dopmart
DEC HEX AaHHbIX
butoBas macka 0...4095 51 0x33 TonbKo YTeHne UINT 16
3Ha4YeHNn BXOL4OB
JononHUTENbHbIN 0 — OTKJTIOYEH; 64 0x40 YTteHne n UINT 16
pPeXnm pa6OTbI BXoaa 1-— nsmepeHve 3anncb
DI nepuoaa;
2 —nogcyet
UMNYIbCOB;
3 — namepeHune
YyacToTbl
[ononHUTenbHLIN 0 — OTKNOYEH; 65 0x41 YteHuve n UINT 16
pexum paboTsl BXOAA |1 — nsmepeHmne 3anucb
DI2 nepvoaa;
2 — noacyet
UMMNYIbCOB;
3 — namepeHune
YyacToTbl
JononHUTENbHbLIN 0 — OTKMIOYEH; 66 0x42 YteHne n UINT 16
pexunm paboTbl Bxoda |1 —usmepeHue 3anucb
DI3 nepuoaa;
2 — noacyet
UMMYNbCOB;
3 — namepeHune
YacToThl;
4 — aHKOOep
JJononHuTenbHbIN 0 — OTKIIOYEH; 67 0x43 YT1eHne n UINT 16
pexum paboTel BXOAA |1 — namepeHue 3anucb
Dl4 nepuoaa;
2 — noacyet
UMNYIbCOB;
3 — namepeHune
YacToThl;
4 — aHKOpOEp
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (eg. nsm.) Appec peructpa Tun gocTtyna dopmat
DEC HEX AaHHbIX
JononHUTENbHbIN 0 — OTKJTIOYEH; 68 0x44 YTteHne n UINT 16
pexunm paboTbl BxoAa |1 —uamepeHue 3anucb
DI5 nepvoaa;
2 —nogcyet
WUMMYrbCOB;
3 — namepeHune
4YacToThl;
4 — 3HKOaEp
JlononHuTenbHbIN 0 — OTKITIOYEH; 69 0x45 YT1eHne n UINT 16
pexunm paboTbl Bxoda |1 — usmepeHue 3anncb
Di6 nepvoaa;
2 — noacyet
UMMNYIbCOB;
3 — namepeHue
4YacToThl;
4 — aHKofEp
JJononHuTenbHbIN 0 — OTKIIOYEH; 70 0x46 YT1eHne n UINT 16
pexum paboTel BXOAA |1 — namepeHmne 3anucb
DI7 nepuopa;
2 —nogcyet
UMNYIbCOB;
3 — namepeHune
4YacToThl;
4 — aHKOfOEpP
JononHUTEnbHLIN 0 — OTKNIOYEH; 71 0x47 YTeHue n UINT 16
pexnm paboTbl BXoAa |1 — namepeHune 3anncb
DI8 nepuoaa;
2 —nogcyet
UMMYbCOB;
3 — namepeHune
4YacToThl;
4 — 3HKOOEep
BkntoveHne dunstpa | 0 — BBIKIIOYEHO; 96 0x60 YTteHue n UINT 16
aHTnagpebesra ons 1 — BKMIOYEHO 3anucb
Bxoaa DI1
BkrtoveHne dunstpa | 0 — BBIKIHOYEHO; 97 0x61 YUTteHne n UINT 16
aHTuapebesra ons 1 — BKMIOYEHO 3anumcb
Bxoaa DI2
BkntoveHne dunstpa | 0 — BbIKIHOYEHO; 98 0x62 UTteHne n UINT 16
aHTuapebesra ons 1 — BKMIOYEHO 3anumcb
Bxofa DI3
BkntoueHune punstpa | 0 — BbIKMOYEHO; 99 0x63 YUteHue n UINT 16
aHTuapebesra ons 1 — BKMIOYEHO 3anuchb
Bxoga DI4
BkntoueHune unstpa | 0 — BbIKMHOYEHO; 100 0x64 YrteHne n UINT 16
aHTuapebesra ons 1 — BKIMIOYEHO 3anuchb
Bxoga DIS
BkntoveHne dunstpa | 0 — BBIKITHOYEHO; 101 0x65 UrteHune n UINT 16
aHTuapebesra ons 1 — BKITIOYEHO 3anumchb
Bxoga DI6
BkntoveHne dunstpa |0 — BbIKIHOYEHO; 102 0x66 YrteHune n UINT 16
aHTuapebesra ons 1 — BKIMIOYEHO 3anumchb
Bxoga DI7
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6 YCTpPOMCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (eg. nsm.) Appec peructpa Tun gocTtyna dopmat
DEC HEX AaHHbIX
BkntoveHne dunstpa | 0 — BbIKIHOYEHO; 103 0x67 UTteHne n UINT 16
aHTugpebesra ans 1 — BKMNIOYEHO 3anucb
Bxoga DI8
BkntoyeHune ounbtpa | 0 — BbIKNKOYEHO; 104 0x68 UTteHune n UINT 16
aHTM,u,pe6e3ra angd 1 — BKIMOYEHO 3anncb
Bxoga DI9
BkntoveHne dunstpa | 0 — BbIKIHOYEHO; 105 0x69 YUTteHne n UINT 16
aHTuapebesra ans 1 — BKMNIOYEHO 3anucb
Bxoga DI10
BkntoueHne counstpa | 0 — BBIKMOYEHO; 106 O0x6A YrteHune n UINT 16
aHTuapebesra ans 1 — BKMNIOYEHO 3anuchb
Bxoga DI11
BkntoveHne dunstpa | 0 — BBIKITHOYEHO; 107 0x6B YTteHve n UINT 16
aHTnapebesra ons 1 — BKINIOYEHO 3anucb
Bxoga DI12
Mepnopg n3mepeHus 0 — 10 MunnucekyHga,; 128 0x80 YUrteHune n UINT 16
yacToTbl Bxoga DI1 1 — 100 MMnnncekyHa; 3anucb
2 —1 cekyHp;
3 —10 cekyHa
Mepuog namepeHus 0 — 10 munnncekyHa; 129 0x81 YteHne n UINT 16
yacToTbl Bxoga DI2 1—-100 munnucekyHg; 3anncb
2 —1 cekyHp;
3 —10 cekyHg
Mepuog nsmepeHus 0 — 10 MunnucekyHg,; 130 0x82 YT1eHne n UINT 16
yactoTbl Bxoaa DI3 1—-100 munnucekyHg; 3anuncb
2 — 1 cekyHa;
3 —10 cekyHAa
Mepnog namepeHus 0 — 10 MunnucekyHg,; 131 0x83 YT1eHne n UINT 16
yactotbl Bxoga D14 1 — 100 MunnncekyHAa; 3anuncb
2 — 1 cekyHa;
3 — 10 cekyHAa
Mepuog namepeHus 0 — 10 munnucekyHg; 132 0x84 YrteHne n UINT 16
yactotbl Bxoga DI5 1 — 100 MunnncekyHA; 3anuncb
2 — 1 cekyHp;
3 —10 cekyHAa
Mepurog n3amepeHus 0 — 10 munnucekyHg; 133 0x85 YrteHue n UINT 16
yacToTbl Bxoga DI6 1 — 100 MMnnncekyHa; 3anncb
2 —1 cekyHp;
3 —10 cekyHa
Mepuoa n3amepeHus 0 — 10 munnuncekyHg; 134 0x86 YTteHne n UINT 16
yacToTbl Bxoga DI7 1 — 100 MMnnncekyHa; 3anncb
2 —1 cekyHp;
3 —10 cekyHa
Mepwopg n3mepeHus 0 — 10 MunnucekyHga,; 135 0x87 YrteHune n UINT 16
yacToTbl Bxoga DI8 1 — 100 MMNANCeKyHa; 3anncb
2 — 1 cekyHp;
3 —10 cekyHa
3HadveHue Bxoga DI1 B |0...4294967295 160 0xAO0 TonbKo YTeHUe UINT 32
JOMNONHUTENBHOM UMMNYIbCOB
pexume
3HadeHune Bxoga DI2 B |0...4294967295 162 0xA2 TonbKo YTeHne UINT 32
OOMNONMHUTENBHOM UMNYIbCOB
pexume
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6 YCTpPOMCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (eg. nsm.) Appec peructpa Tun gocTtyna dopmat
DEC HEX 8aFHbIX

3HaueHune Bxoga DI3 B |0...4294967295 164 0xA4 Tonbko UTeHne UINT 32
OONONHUTENBHOM NUMMYrbCOB
pexume
3HauveHue Bxoga D14 B |0...4294967295 166 0xA6 TonbKo YTeHME UINT 32
OONONMHUTENBHOM MUMMYNbCOB
pexvmMe
3HadveHue Bxoga DI5 B |0...4294967295 168 0xA8 Tonbko uTeHne UINT 32
OOMNOMHUTENBbHOM UMMNYIbCOB
pexume
3HaueHune Bxoga DI6 B | 0...4294967295 170 OxAA Tonbko YTeHne UINT 32
AOMNOMHUTENBHOM UMNYrbCOB
pexume
3HaveHune Bxopa DI7 B |0...4294967295 172 0xAC TonbKo YTEeHUE UINT 32
OONONMHUTENBHOM NUMMYrbCOB
pexvume
3HadveHue Bxoga DI8 B |0...4294967295 174 OxAE Tonbko uTeHne UINT 32
OOMOMHUTENBbHOM UMMNYIbCOB
pexvme
3HadeHune cyeTumKa 0...4294967295 176 0xBO Tonbko YTeHne UINT 32
umnynscos Bxoga DI9 | umnynscos
3HaueHne cyeTunka 0...4294967295 178 0xB2 Tonbko UTeHne UINT 32
mmMmnynscoB Bxofda DI10 | umnynscos
3HadeHue cyeTumka 0...4294967295 180 0xB4 Tonbko uTeHne UINT 32
umnynecoB Bxoga DI11 | umnynscos
3HaveHue cyeTumKa 0...4294967295 182 0xB6 Tonbko uTeHne UINT 32
umnynbcoB Bxoaa DI12 | umnynbcos
C6poc 3Ha4eHus 0 — cbpocuts; 224 OxEO YteHne n UINT 16
OOMONHUTENbBHOIO 1 — He cbpoLueH 3anucb
pexuma Bxoga DI1
C6poc 3HaveHus 0 — cbpocuTs; 225 OxE1 YTteHve n UINT 16
AOMOMHUTENBHOIO 1 — He cbpoLueH 3anucb
pexuma Bxoga DI2
C6poc 3Ha4veHus 0 — cbpocuTs; 226 OxE2 YrteHue n UINT 16
OOMONHNTENbHOIo 1 — He cOpolueH 3anncb
pexuma Bxoga DI3
C6poc 3HaveHus 0 — cbpocuTt; 227 OxE3 YTeHne n UINT 16
OOMONHUTENbHOIo 1 — He cbpoLueH 3anuncb
pexuma Bxoga Dl4
C6poc 3Ha4veHus 0 — cbpocuTs; 228 OxE4 UrteHune n UINT 16
OOMNONHUTENBHOro 1 — He cOpoLueH 3anncb
pexuma DI5
C6poc 3Ha4veHus 0 — cbpocutb; 229 OxE5 YrteHue n UINT 16
OOMONMHUTENBbHOIo 1 — He cOpolueH 3anncb
pexuma Bxoga DI6
C6poc 3HaveHus 0 — cbpocuts; 230 OxE6 UrteHune n UINT 16
OONOMHUTENBHOMO 1 — He cbpoLueH 3anncb
pexuma Bxoga DI7
C6poc 3Ha4veHus 0 — cbpocuts; 231 OxE7 UrteHue n UINT 16
OOMOMNHUTENBHOIO 1 — He cbpoLueH 3anucb
pexuma Bxoga DI8
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (eg. nsm.) Appec peructpa Tun gocTtyna dopmat
DEC HEX AaHHbIX
C6poc 3Ha4veHus 0 — cbpocuTs; 232 OxE8 YrteHune n UINT 16
cyeTynka umnynbcoB | 1 — He cOpoLleH 3anncb
Bxoga DI9
C6poc 3HaveHus 0 — cbpocuTs; 233 OxE9 YrteHune n UINT 16
cyeTyMKa MMnNynscos | 1 — He cBpoLueH 3anucb
Bxoga DI10
C6poc 3Ha4eHus 0 — cbpocuTs; 234 OxEA YteHne n UINT 16
cyeTyMKa MMnNynscoB | 1 — He cOpoLueH 3annce
Bxoaa DI11
C6poc 3Ha4veHus 0 — cbpocuTs; 235 OxEB UrteHue n UINT 16
cyeTymKa MMnynscos | 1 — He cOpoLueH 3anncb
Bxoaa DI12
Pexxum paboThbl 0 —nepekntoveHune 272 0x110 YUrteHue n UINT 16
Bbixoga DO1 JIOrMYecKoro curHana; 3anucb
1 WM
Pexum paboThbl 0 — nepekntoyeHne 273 0x111 YteHne n UINT 16
Bbixoga DO2 norn4yeckoro curHana, 3anucb
1 - LWKUM
Pexum paboThbl 0 — nepekntoyeHne 274 0x112 YUteHue n UINT 16
Bbixoga DO3 NIorM4ecKoro curHana; 3anncb
1 - WUM
Pexum paboThbl 0 — nepekntoyeHne 275 0x113 YteHne n UINT 16
Bbixoga DO4 NorM4yeckoro curHana, 3anucb
1 - WM
Mepuog WNM 1000...60000 308 0x134 YUrteHue n UINT 16
Bbixoga DO1 MUNIMCEKYHL, 3anucb
Mepwog WM 1000...60000 309 0x135 YTteHne n UINT 16
Bbixoga DO2 MUMNNCEKYHA 3anuncb
Mepwuog LWWAM 1000...60000 310 0x136 YrteHne n UINT 16
Bbixoga DO3 MUNSIMCEKYHL, 3anuncb
Mepuog WNM 1000...60000 311 0x137 YrteHune n UINT 16
Bbixoga DO4 MUNSIMCEKYHL, 3anuncb
3HauveHune 0...1000 (0,10 %) 340 0x154 YUrteHue n UINT 16
KoadppuumeHTa 3anucb
3anonHexus WM
Bbixoga DO1
3HadveHune 0...1000 (0,10 %) 341 0x155 UrteHue n UINT 16
KoadhdmumeHTa 3anncb
3anonHexus WM
Bbixoga DO2
3HaueHne 0...1000 (0,10 %) 342 0x156 YTteHve n UINT16
KoadhbdmumeHTa 3anncb
3anonHexus WM
Bbixoga DO3
3HadeHue 0...1000 (0,10 %) 343 0x157 UrteHue n UINT16
KoathdpmumeHTa 3anncb
3anonHexusa WM
Bbixoga DO4
BkntoyeHne 0 — BbIkn, 1 — BKI. 436 0x1B4 YteHure n UINT 16
ONarHoCcTuKu 3anncb
Bbixoga DO1*
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHume (eg. nsm.) Appec peructpa Tun gocTtyna dopmat
DEC HEX AaHHbIX
BkntoueHne 0 — BbIkN, 1 — BKI. 437 0x1B5 YteHune n UINT16
OnarHoCcTukun 3anncb
Bbixoga DO2*
BkrnitoueHune 0 —BbIKkn, 1 —BKI. 438 0x1B6 YteHne n UINT 16
ONarHOCTUKN 3anncb
Bbixoga DO3*
BkntoueHne 0 —BbIkn, 1 — BKN. 439 0x1B7 YTteHne n UINT 16
ONarHOCTUKU 3anncb
Bbixoga DO4*
buTtoBas macka 0...15 468 0x1D4 TonbKo YTeHUe UINT 8
COCTOSIHMSA
Bbixogos DO1—4
ButoBasa macka 0...15 470 0x1D6 YteHne n UINT 8
YCTaHOBKM COCTOSAHUSA 3anucb
BbixogoB DO1-4
buTtoBas macka 0..15 472 0x1D8 TonbKo YTeHne UINT 8
COCTOSIHMSA
ANarHoCTuKn pene u
0obpbiBa Harpy3kun*
BesonacHoe 0...1000 (0,10 %) 474 O0x1DA YUTteHne n UINT 16
COCTOSHVE 3anuncb
Bbixoga DO1
BesonacHoe 0...1000 (0,10 %) 475 0x1DB YrteHune n UINT 16
COCTOdAHME 3anncb
Bbixoga DO2
BesonacHoe 0...1000 (0,10 %) 476 0x1DC YrteHune n UINT 16
COCTOSiHVE 3anncb
Bbixoga DO3
BesonacHoe 0...1000 (0,10%) 477 0x1DD YrteHune n UINT 16
COCTOSAHUE 3anncb
Bbixoga DO4
Tanm-ayT nepexoga B |0...60 (cekyHa) 700 0x2BC YTteHue n UINT16
GesonacHoe 3anncb
COCTOsIHuE
PaspelueHue 0 — 3a6nokMpoBaHo; 701 0x2BD YteHune n UINT 16
KOHUrypmpoBaHusa n3 | 1 — paspeLueHo 3anncb
yAaneHHoro
obnayHoro cepsuca
YnpaeneHue u 3anucb |0 — 3abnokMpoBaHo; 702 0x2BE YteHue n UINT 16
3HaYeHun n3 1 — paspeLueHo 3anucb
yOaneHHoro
obnayHoro cepsuca
[ocTtyn Kk peructpam 0 — NonHbIN 3anpeT; 703 0x2BF YteHne n UINT 16
Modbus 13 1 — TOnbKO YTEHue; 3anuncb
yAaneHHoro 2 — TONbKO 3anuch;
obnayHoro cepBuca 3 — NOnHbIN AOCTYN
CocTtosiHme baTtapeun 0...3300 (mB) 801 0x321 Tonbko YTeHne UINT 16
(HanpskeHne)
Mepwuog 10...3600 (cekyHpn); 900 0x384 YteHune n UINT 16
apxvBMpoBaHus 3aBoackas HacTponka 3anncb
-30

29




6 YCTpPOMCTBO U NpMHLUMN paboThl
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MapameTp 3HaueHume (eg. nsm.) Appec peructpa Tun gocTtyna dopmat
DEC HEX BARHLIX
HoBoe Bpems [ata/Bpemsa B 61565 0xFO7D YrteHune n UINT 32
cekyHaax ¢ 1 aHBapsi 3anucb
2000r.
3anucaTb HoBoe 0 — He 3anucbIBaTb; 61567 0xFO7F YrteHne n UINT 16
BpeMsi 1 —3anucatb 3annck
Bpemsa u pata (UTC) |Oata/Bpems B 61568 0xFO80 | Tonbko yTeHue UINT 32
cekyHpax ¢ 1 aHBap4
2000r.
YacoBown nosic CwmelleHre B MUHyTax 61570 0xF082 YTteHne n INT 16
oT puHBUYA 3anncb
MAC agpec — 61696 0xF100 TonbKo YTeHne UINT 48
DNS cepsep 1 - 12 0xC UTteHne n UINT 32
3anucb
DNS cepsep 2 — 14 OxE YTteHue n UINT 32
3anucb
YctaHoBuThb IP-agpec — 20 0x14 YT1eHne n UINT 32
3anucb
YcTaHoBUTL Macky — 22 0x16 YteHne n UINT 32
noaceTun 3anuchb
YctaHoBuTb IP-agpec — 24 0x18 YTteHne n UINT 32
Luno3a 3anucb
Tekywmn IP-agpec — 26 Ox1A Tonbko yTeHne UINT 32
TekyLasa macka — 28 0x1C Tonbko yTeHne UINT 32
noaceTun
Texywnin IP-agpec — 30 Ox1E Tonbko YTeHue UINT 32
LLINto3a
Pexxum DHCP 0 — nonHbIM 3anpeT; 32 0x20 YTteHue n UINT 16
1 — TONbKO YTEHUE; 3anucb
2 — TONbKO 3anncb
MogkntoveHune kK 0 — BbIKIT; 35 0x23 YteHuve n UINT 16
OwenCloud 1 — BKA. 3anucb
Cratyc nogkntoyeHuns k | 0 — HeT cBA3Y; 36 0x24 YteHne n UINT 16
OwenCloud 1 — coeanHeHune; 3anucb
2 — paborTa;
3 — owwmnbka;
4 — HeT napons
Bkntouenne/ 0 — BbIKN.; 5632 0x1600 UteHune n UINT 16
OtkntoyeHne NTP 1 — BKN. 3anucb
Myn NTP cepsepoB . 5633 0x1601 YUrteHue n STRING 256
3anucb
NTP cepsep 1 o 5697 0x1641 YteHne n UINT 32
3anucb
NTP cepep 2 o 5699 0x6143 YteHne n UINT 32
3anucb
Mepuog 5...65535¢c 5701 0x1645 YreHne n UINT 16
CuHXpoHm3aumm NTP 3anuncb
Cratyc NTP 0 — oTKMYEHO; 5702 0x1646 UTteHue n UINT 16
1 — NOAOKNOYEHO; 3anucb
2 — owwmnbka
CoeNHeHus
MogkntoveHune K 0 — BbIKN.; 5888 0x1700 TonbKko YTeHne UINT 16
6pokepy MQTT 1 — BKI.
JlormH MQTT — 5928 0x1728 UTteHune n STRING 256
3anucb
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Mapons MQTT — 5960 0x1748 UteHue n STRING 256
3anucb
Mms ycTponcTea — 5896 0x1708 UrteHune n STRING 256
MQTT 3anuncb
Appec 6pokepa MQTT — 5993 0x1769 UrteHune n STRING 256
3anucb
Mopt MQTT 0...65535 5891 0x1703 YreHne n UINT 16
3anucb
XpaHeHwne nocnegHero | 0 — BbIK.; 5895 0x1707 YT1eHne n UINT 16
cooOueHuns MQTT 1 — BKN. 3anucb
UHTepBan nybnukaumm | 5...600 ¢ 5892 0x1704 YT1eHne n UINT 16
MQTT 3anucb
KavecTtBO 0 - QoS0; 5893 0x1705 YteHune n UINT 16
obenyxusaHua MQTT |1 - QoS1; 3anncb
2 -QoS2
UHTepan Keep Alive |0...600c 5992 0x1768 YUrteHue n UINT 16
MQTT 3annch
Cratyc MQTT 0 — OTKMNtOYEHO; 6025 0x1789 | Tonbko yTeHue UINT 16
1 — NOOKIOYEHO;
2 —owmnbka
coeanHeHus
Bknountb 0 — BbIKN.; 6026 0x178A YteHuve n UINT 16
(MQTTstatus) 1 — BKI. 3annch
Bkntouyenne/ 0 — BbIKI.; 5120 0x1400 YteHure n UINT 16
OTkntoyeHne SNMP 1 — BKI. 3anunchb
Coobuiectso ang - 6001 0x1771 YteHuve n STRING 256
yteHna SNMP 3anncb
CoobLectso Angd — 6017 0x1781 YTeHure n STRING 256
3anmcn SNMP 3anucb
IP agpec onsa nosyLkn — 5121 0x1401 YT1eHne n UINT 32
SNMP 3anunchb
Homep nopta ang 0...65535 5123 0x1403 YteHne n UINT 16
NOBYLLIKK 3anucb
Bepcus SNMP 0 — SNMPv1; 5124 0x1404 YT1eHne n UINT 16
1 - SNMPv2 3anucb

6.5.2 Kogbl owunbok gns npotokona Modbus

Bo Bpemsi pabotbl Moaynsi no npotokornly Modbus BO3MOXHO BO3HMKHOBEHME OLIMGOK, NPeacTaBeHHbIX B
Tabnvue 6.6. B cnyyae Bo3HMKHOBEHMSI OLLMOKM MoAayIb oTnpaBnseT MacTepy ceTu OTBET C KOAOM OLUMOKMU.

Ta6nuua 6.6 — Cnucok BO3MOXHbIX OLLMOOK

HasBaHue own6KM Bosspalyaembiin kof OnucaHune oWUNGKK
Heponyctumbin kog dyHKUMM — oLInbKa
MODBUS_ILLEGAL_FUNCTION 01 (0x01) BO3HUWKAET, €CNN MOAY b He NogaepKuBaeT

dyHKkumo Modbus, ykasaHHyto B 3anpoce

Heponyctumbin agpec permctpa — owmnbka

MODBU?—D”STQESSASL—DATA— 02 (0x02) BO3HUKAET, ECNM B 3aMpoce yKa3aHbl agpeca
perncTpoB, OTCYTCTBYOLLUE B Moayne
HeponycTtumoe 3HayeHne gaHHbIX — owmbka

MODBUS—\I/'LA\LL%(I;EAL—DATA— 03 (0x03) BO3HUKAET, ECMX 3anpoc CoaepXuT

HeaonyctuMmoe 3Ha4yeHmne ana 3arnncu B pernmcTp

MODBUS_SLAVE_DEVICE_ 04 (0x04) Owwnbka BO3HMKAET, ecnv 3anpoLLeHHoe
FAILURE OeNCTBMNE He MOXET ObITb 3aBEpLUEHO
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Bo Bpemsa obmeHa no npotokony Modbus modynb npoBepsieT COOTBETCTBME 3aMpOCOB Creumdukaumm
Modbus. He npolueaLive npoBepKy 3anpocbl UrHOPUPYOTCS ModyrneM. 3anpochkl, B KOTOPbIX YKa3aH aapec, He
COOTBETCTBYHOLLWIA aapecy MOAYNs, TaKKe UTHOPUPYHOTCS.

Hanee npoepsietcs kod dyHKUMU. Ecnn B Moaynb NPUXOAUT 3anpoc C KoAoM (PYHKUUW, HE yKasaHHOW B

Tabnuue 6.7, Bo3HnkaeT owmnbka MODBUS _ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxunBaeMbix hyHKLNUN

HasBaHue dpyHKUMMU Koa cdhyHkuumn OnucaHue pyHKLMM
MODBUS_READ_HOLDING _ 3 (0x03) YUTeHune 3HaYeHUn N3 OQHOrO Ui HECKOMbKMX
REGISTERS pPEernMcTpoB XpaHeHud
MODBUS_READ_INPUT_ 4 (0x04) YTeHune 3Ha4YeHnn 3 0QHOro I HECKOMbKUX
REGISTERS perncTpoB BBoAA
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anuncb 3HavYeHns1 B OAMH perncTp
MODBUS_WRITE_MULTIPLE_ y
REGISTERS 16 (0x10) 3anucb 3Ha4YeHWI B HECKOSBbKO PErMCTPOB
MODBUS_ READ_FILE_RECORD 20 (0x14) UTteHne apxmBa u3 danna
MODBUS_WRITE_FILE y
RECORD 21 (0x15) 3anuckb apxuBa B hann

CuTyaumm, NnpueogsiLime K BO3HUKHOBEHUIO OLLMBOK BO BpeMsi paboThl C perucTpamu, onucaHsl B Tabnuue 6.8.

Tabnuua 6.8 — OwMGKKU BO Bpemsi paboThbl € peructpamu

Ucnonb3yemasi pyHKLUA

HaumeHoBaHue oWwNOKKN

Bo3moXxHble cutyauum, npusogsiyme
K oLLnoKe

MODBUS_READ _
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* KONMYECTBO 3arpaLuMBaeMbIX PEFMCTPOB
HonbLUue MakcMmManbHOro BO3MOXHOMO
yncna (125);

* 3aMpocC HeCyLLEeCTBYIOLLEro napamerpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* KONMMYECTBO 3anpallnBaeMbIX PErMCTPOB
HonbLUue MakcMManbHOro BO3MOXHOMO
yncna (125);

* 3aMpocC HeCyLLEeCTBYHOLLEro napamerpa

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA_
ADDRESS

* NonbITKa 3anucu napameTpa, pasmep
KOTOpOro npesbiwaeT 2 6anTa;

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

* MonbITKa 3anucK napameTpa Takoro Tmna,
3anncb B KOTOPLIN HE MOXET ObITb
ocCyLLeCcTBNeHa AaHHON yHKUNEN.
MopaepxvMBaemble TUMbI:

* 3HakoBble 1 6e33HaKoBbIE Lenble
(pa3mep He bornee 2 6anT);
* epeyncnsiemMble;
« float16 (Ha gaHHbI MOMEHT B Moayne
TaKoW TUMN HE UCMNONb3yeTcs).
* 3aMNpOC HECYLLIECTBYHOLLErO NapameTpa

MODBUS_ILLEGAL_DATA _
VALUE

* BbIX0Of 3a Npefenbl MakCUMarnbHOro Unu
MWHUMAarnbHOrro orpaqueHMVl ana
napametpa
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MpogomkeHue Tabnuubl 6.8

Ucnonb3yemasn pyHKUMnA

HanmeHoBaHue oWNGKK

Bo3MOXHble cuTyauuu, npueoasiumne
K OLLMOKe

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA _
ADDRESS

* 3aMN1Cb HECYLLECTBYIOLLEro NapameTpa;

* NONbITKa 3anncK napameTpa, AOCTYyN Ha
3anuncb K KOTOPOMY 3anpeLLeH;

* KONMYECTBO 3anMCbiBaeMbIX PETMCTPOB
HonbLUue MakcMManbHOro BO3MOXHOMO
yncna (123)

MODBUS_ILLEGAL_DATA_
VALUE

* He HangeH TepMuHupytowmin cumeon (\0)
B CTPOKOBOM napameTpe;

* pasmep 3anpalumBaeMbIX AaHHbIX
MeHbLUe pa3mepa Nepeoro nnm
nocrnegHero B 3anpoce napameTpa;

* BbIXOA 32 NpeAenbl MakCMMasbHOro unm
MWHUMarbHOIO OrpaHNYeHnn ang
napametpa

Cwutyauun, npyBoasLume K BO3HUKHOBEHMIO OLLMBOK BO Bpems paboTkl C apxvMBoM, onvcaHbl B Tabnuue 6.9.

Tabnuua 6.9 — OwnGKN Bo BpeMs paboTbl C apXMBOM

Ucnonb3ayemasa pyHKUMA

HanmeHoBaHue oWNGKK

Bo3MoXxHble cuTyaumm, npusoasLme
K OLLMOKe

MODBUS_READ_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLIMBOYHBbIV pa3mep gaHHbIX (0x07 <=
data length <= 0xF5)

MODBUS_ILLEGAL_DATA
ADDRESS

« reference type He cooTBeTCTBYET
cneundukaumu;

* He yAanocb OTKPbITb hann ansa YteHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* He yaanoch nepemMecTuUTbCA K HY>XHOMY
CMeLleHuo B hanne

MODBUS_SLAVE_DEVICE_
FAILURE

* olinbka yaaneHus canna npu 3anpoce
Ha yaaneHue;

* 3anNpocC CrMLLKOM DOrbLLOro KonuyecTea
OaHHbIX (6onbLle 250 6anT);

* HegonycTMMbI record number (6onbLue
0x270F);

* HegonycTuMmbin record length (6onbLue
O0x7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

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

MODBUS_ILLEGAL_DATA
ADDRESS

* reference type He cooTBeTCTBYET
cneundukauuu;
* He yaanocb OTKpbITb dhann ansa sanucu

MODBUS_SLAVE_DEVICE_
FAILURE

* 3anpalumBaemblvi hann OTCyTCTBYET;

* 3anpalumBaeMbli hann OCTyneH
TONbLKO ANSA YTEeHUs;

* He y[arnoch 3anvcaTb Heobxogmmoe
Konum4yecTtBo 6anT
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6.5.3 Pa6oTa no npotokony MQTT

Apxutektypa MQTT onpegenser Tpu Tuna yCTPOWCTB B CETU:
* 6pokep — ycTporcTBo (06bI4HO — K ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBASET Nepeaady coobLeHU
OT n3gaTternen K noanMcumkam;
* U3pgarTenu — yCTPOWCTBa, KOTOpbIE SABMSAOTCA MCTOYHUKAMMN AaHHbIX 115 NOAMUCYMKOB;

* NOANUCYUKM — YCTPONCTBA, KOTOPbIE NOMy4atoT AaHHbIE OT u3aaTenen.

OgHo yCTpOﬁCTBO MOXeT coBMeLLaTb (byHKLI,I/IM n3garena n noanncyuka.

MQTT
BPOKEP

Mognucka

My6nukauma Mopnwvcka/
Myénukauma

10
PucyHok 6.2 — CTpykTypHasa cxema obmeHa no npotokony MQTT

Moanucka n nybnukauusi AaHHbIX NPOUCXOAUT B pamKax TOnuMKoB. TONUK npeactaBnsieT cobon CYMBOIbHYIO
cTpoky ¢ koauposkon UTF-8, koTopass no3BonsieT OfHO3HAYHO WAEHTUULUPOBATL OnpeaeneHHbINn
napametp. TONMKN COCTOAT U3 YPOBHEW, pasgensieMbiX CUMBOAOM «/».

NMPUMEYAHUE
El Tonvkn MQTT MoryT BKMtodaTh B cebsi 3anonHUTeNun — crieumanbHble CUMBOIbI, KOTOpble

obpabatkbiBatoTcs 6Gpokepom ocobbim obpasom. CyluecTByeT ABa TMNa 3anonHUTENen —
OLHOYPOBHEBbIN 3aMONHUTENb «+» U MHOTOYPOBHEBbI 3aNOMHUTENDb «#».

® NPEAYNPEXOEHUE

Tonukn aBnsTCs YYyBCTBUTESIbHbIMU K PETUCTPY.

CTtpykTtypa TonukoB moaynen: Cepusa/Ums_yctponctea/®yHkuusa/Uma_yanalllapametp, rae:
» Cepus — HaMMEHOBaHME Cepun YCTPONCTBA, Bcerga MMeeT 3HavyeHne MX210;
* Umsa_ycTponcTBa — nMs KOHKpEeTHOro moayns, 3agaHHoe B 1O Owen Configurator (cm. pasgen 7.4);
* ®yHKUmns — GET (4TeHune 3Ha4YeHun BXOAOB M BbixogoB Moayns) unu SET (3anuck 3HaueHun
BbIXOOOB MOAyrs);
* Umsa_yana — tvn BxogoB unu Bbixogos (DI/DO/AI/AO);

* MapameTp — Ha3BaHWe KOHKPETHOrO NapameTpa (cm. Tabnumuy 6.10).

Tabnuua 6.10 — YpoBHM TONMUKOB MOAY IS

Uma
Cepusa | ycrpon- | PyHKkums | Uma ysna MapameTp OnucaHue @opmar
cTBa 3HaYeHus

GET DI MASK Burtosas macka LlenouncrieHHbIii

MX210 Device OVCKPETHbIX BXOO0B
GET DI1-DI12 COUNTER | 3Ha4deHue cyeTumnka LlenouncneHHbin
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MpogomkeHue Tabnuubl 6.10

Uma
Cepusa | ycrpoit- |®PyHKums | Umsiyana| [MMapametp Onucanue ®Popmat
3HaYeHus
cTBa
BbutoBast macka -
SET DO MASK [IMCKPETHbIX BbIXOMIOB LlenouncneHHbIn
BbutoBast macka .
GET DO STATE [IMCKPETHBIX BbIXOMI0B LlenouncrneHHbin
BbutoBas macka
GET DO DIAGNOSTICS | AuarHocTtumkm LlenouncneHHbIn
OUCKPETHBIX BbIXOO40B*
NMPUMEYAHUE

[i]

Mpumep

* Tonbko ansa MK210-312

1. YTeHune 3Ha4YeHNA OUCKPETHBLIX BXOAOB
MX210/Device/GET/DI/MASK
Mpumep nony4eHHoro 3HaveHus: 15 (3amkHyTbl BXoabl 1—4)

2. 3anucb 3Ha4YeHUN AUCKPETHbIX BbIXOO0B
MX210/Device/SET/DO/MASK
[Mpumep 3anmcbiBaEMOro 3HaveHus: 15 (BKNoYUTb Bbixoabl 1—4)

3. Ucnonb3oBaHMe ogHOYPOBHEBOIrO 3anofHUTenNs
MX210/Device/GET/+/COUNTER — 6ygneT nony4yeHa MHopMaLmsa O 3HAYEHNSIX CHETYMKOB BCEX
OVCKPETHBIX BXOAOB MOAYJISA, TO €CTb 3TOT TOMWK 3KBUBASNIEHTEH HABOPY TOMMNKOB:

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

MX210/Device/GET/DIn/COUNTER

4. Ucnonb3oBaHWe MHOrOYpPOBHEBOIO 3anofIHUTenNs
MX210/Device/GET/# — 6yneT nony4yeHa nHcdopmaLmsa 0 BCeX napameTpax Moayns, 4OCTYMNHbIX A4S
yteHus (GET), To ecTb 3TOT TOMMK SKBUBANeHTEH HAbopy TOMMNKOB:

MX210/Device/GET/DI/MASK
MX210/Device/GET/DIT/COUNTER
MX210/Device/GET/DI2/COUNTER
MX210/Device/GET/.../COUNTER
MX210/Device/GET/DIn/COUNTER

6.5.4 Pa6ora no npotokony SNMP

MpoTokon ocHoBaH Ha apxutektype «KnuneHt/CepBep», NMpu 9TOM B TEPMMUHOMOIMU MPOTOKOMA KMMEHTHI
Ha3blBalOTCA MeHeAXXepaMu, a CEpBeEpPbl — areHTaMu.

Menepxepbl MoryT npoussoauTb uTteHne (GET) u 3anuce (SET) napameTrpoB areHToB. AreHTbl MOryT
OTNpPaBnATb MeHemkepaMm yBedoMneHus (Tpanbl) — HanpuMmep, o nepexoge obopyooBaHWs B aBapunHOe
COCTOSsIHME.

Kaxgblm napameTp areHTa uWMEeT YHuKanbHbii ugeHtudukatop (OID), npeactaensawowmn cobon
nocrnegoBaTenbHOCTb LMdp, pasgeneHHbix Todkamu. Onsd ynpoleHnss HacTponkm obmeHa nponsBoavTenm
YCTPOWCTB-areHToB 00bIYHO MpenocTaenstoT MIB-davnbl, KoTopble BKtovakoT B cebsi cnucok napameTpoB
npubopa € MX HasBaHMAMM N MAeHTUdUKaTopamu. AT dannbl MOryT ObiTb MMMopTupoBaHbl B SNMP-
MeHexep.
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GET/SET
== o
Trap Trap-
Npyrue GET/SET /I' rap\ tGET!SET GET/SET

MABRTT0 ANAL )TN RAVOI M
vVibZI1u WVIKZ 1 U MY210

Agent?2 Agent3
PucyHok 6.3 — CTpykTypHas cxema o6mMeHa no nporokony SNMP

6.6 OrpaHnyeHne obmMeHa AaHHbLIMU Npu padoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin cepuc OwenCloud aBnseTca HageHbIM XpaHUIMLLEM AaHHbIX, 06MeH MHopMaLMK C KOTOPbIM
3awmncppoBaH mogynem. Ecnn Ha Npou3BOACTBE UMEKTCSH OrpaHMYeHus Ha nepedady AaHHbIX, TO 0bMeH
AaHHbIMK ¢ obravHbiM cepBucom OwenCloud MOXHO OTKMOUUTE. 10 yMONYaHMo NOAKMOYEHNE MOAYNS K
obnayHomy cepBucy 3anpeuleHo. OrpaHuyeHue poctyna m obmeHa JaHHbBIMM C Mogyrnem cregyet
HacTpauBaTtb B [10 Owen Configurator.

Ons paspelwenusa nogknodeHns B Owen Configurator cnepyer:
1. YcTtaHoBWTbL Naponb Ans ocTyna K Mogynto (cM. pasgen 7.6).

2. 3apatb 3HadeHue Bkn. B napametpe MNoakntoueHune k OwenCloud (prcyHok 6.4).

m NMPUMEYAHUE
Ecnu ans moayna He 3agaH naporsib, TO aBTOMatnyeckoe nogknoyeHe K obnayHomy cepsucy

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

4 | Hacrpoitkwn nogknrovenms k Owen Cloud

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

PucyHok 6.4 — HacTtpoiika aBToMaTmM4ecKoro noaknovyeH1s K oonayHomy cepBucy
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Ecnu goctyn k mogynto Yepes obnayHbin cepsuc OwenCloud paspelueH, TO MOXHO HacTpouTb criegytoLLme
orpaHnyeHuns goctyna (pUCcyHok 6.5):
* PaspeLueHne KoHUrypupoBaHmsa — JOCTYN K KOHpUrypaumMoHHbIM NapameTpam Mogyns;
* YnpaBrneHve v 3anmcb 3Ha4eHUIN — YTEHUE U 3aNnCb 3HAYEHNIA MOZYNS;
* HocTyn k pernctpam Modbus — 4TteHue n/vnm 3anncb 3HaYEeHU PErMCTPOB.
4  [pasa yaanénnoro goctyna w3 Owen Cloud
Paspewenwre koHEWypHMpoBaHWA JabnokvposaHo bt
Jabnokwposano |V

¥npaeneHue KU 3aNKcs 3HaYeHKI

Jocryn k perwctpam Modbus MonHwiE 3anper W

Appec Slave
TaiimayT nepexoaa 5 Ge3CNacHoe COCTORHME

MonHeii 3anpet
Tonwko YTeHwe

b | Cratyc npubBopa Tonsko zanuce

b ApxWe MonHeid gocryn

b | JuckpeTHble BRIXOAR

PucyHok 6.5 — HacTtpowka yganeHHoro goctyna Kk MogyJsio

6.7 Pexxum paboTbl ANCKPETHbIX BXOAOB
Bxogbl Mmoayns paboTaloT B pexume onpeaeneHuns normyeckoro ypoBHS.
,U,J'IFI KaXgoro Bxoga 3a/J,eI7ICTBOBaH CHETHYMK MMNYNbCOB, NOCTYyNakLWKMX Ha BXOA.

Tabnuua 6.11 — MNapameTpbl c4eTYMKa UMNYTLCOB

MapameTp 3Ha4vyeHue
PaspsgHocTb 32 6ut
MakcmanbHas YacToTa BXOQHOro curHana 400y,
MonaBneHue gpebesra Bkn./Bbikn. Hactpaunsaetca 8 MO OWEN
Configurator
Bpems nogaeneHus apebesra 25 mc (He HacTpauBaeTcs)

BHUMAHUE
[nsa paboTbl ¢ curHanamu Yyactoton 6onee 20 My npu ko3 duumeHTe 3anonHeHnsa 0,5 n meHee He
cnegyeT BKMoYaTh nogaeneHne apebdesra KOHTAKTOB, TaK Kak NonesHbl curHan 6yaeTt npuHAT 3a

apebear 1 nponyLyeH.

VAN

obHynsieTca  aBTOMaTMYeCKN.

Ecnun  cyetuyMk  nepenonmHuncs, TO  COOTBETCTBYIOLWWA  PErmcTp
lMocnegoBaTenbHOCTL AEWCTBUI ANS NPUHYAMTENbLHOro obHyneHusa npueeaeHa B pasgene 7.10.

NMPUMEYAHUE
B pexxume onpeaeneHna norm4eckoro ypoBHS CHETHUKM BXOLOB ABMAIOTCA 9HEpProHesasncnmsimu. B

OONONMHUTENBbHbIX peXXnMax CHETYNUKN BXOO0B C6paCbIBaIOTCF| nocne nepesarpys3ku nuTaHuA.

3HayeHnst COCTOSIHUS [MCKPETHbIX BXOAOB XpaHATCA B Buae OWTOBOM MackM M cUMTbIBaOTCA U3
COOTBETCTBYIOLLENO perncrpa.
MepBble 8 Bxogor moayns MK210-302 nogaepkvMBatoT creayowme AoNoNTHUTENbHbIE PEXNMbI paboThbi:
* MOACYET KONMYeCTBa BbICOKOYACTOTHbLIX MMMYMbCOB (CM. pa3sgen 6.7.2);
* U3MepeHue 4YacToTbl (CM. pa3gen 6.7.3);
» 0bpaboTka curHanoB aHkogepa (cM. pasgen 6.7.4). BoamoxHo nogkntoyeHne 0o 3 AB-aHkogepoB
(Bxogbl 3-4, 5-6, 7-8).
(D ‘I‘IPEJ]VI'IPE)KD,EHI/IE

Ha ogHom Bxoge MOXET ObITb BKITHOUEH TONMLKO OAWH AOMONTHUTENbHbIN pexnm paGOTbI.
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6.7.1 Pexxum onpepneneHUs norm4eckoro ypoBHsi

pynna Bxogos DI1-DI12 moayns BeINOMHAET onpeaeneHne fIormyeckoro ypoBHS.

Mo onpocy moaynb Bo3BpaluaeT B pernctp Modbus 61MTOBYO Macky, COOTBETCTBYIOLLYIO COCTOSIHUIO BXOOO0B.
OnpegeneHne normM4eckoro ypoBHs NPON3BOANTCA MOCTOSIHHO M HE 3aBUCUT OT BKITIOYEHUS PeXMMa cHeTYmMKa
UMMYrbCOB, U3MEPEHNsI YacTOTbl UM 06paboTKM CUrHaNoB aHKoAepa.

6.7.2 Pexxum noacyeTa Ymcria BbICOKOYaCTOTHLIX UMNYJSILCOB

Pexum nogcyera yncna BbICOKOYACTOTHBIX MMMYnbcoB paboTaeT ans sxogos DI1-DIS8.

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

[ns kaxgoro Bxoga 3adencTBOBaH 32-p83pﬂﬂ,HbIVI CYETYMK. 3HaAYeHUs cYeTuYMKa BXoda CUMTbIBAOTCH U3
perncrtpa, COoTBETCTBYOLLEIo JaHHOMY BXoA4y.

B cnyyae nepenonHeHus cdeTuuka 3HadeHue oOHynsieTcd. [Ons npuvHyguTenbHOro OBHYMNeHusd cyeTvmka
cnepgyert 3anucaTb 3HaveHune 0 B pernctp copoca 3HaveHus Bxoga. OBHyneHne cyetymka Oyaet npov3segeHo
B TeyeHue 10 mc nocne 3anncu 3HaveHus 0.

6.7.3 PeXXumM namepeHus 4acToTbl 1 nepuoaa

Bxoabl DI1-DI8 MOXHO HaCcTpOuUTb Ha PEXUM M3MEPEHUS YacTOTbl UM Nepuoa.

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

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

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

[ns otobpaxeHnss n3aMepeHHbIX 3HaYeHWI YacTOoTbl UK Neproaa 3a4eiCTBOBaH 32-pa3psaaHbIi PErmcTp.

6.7.4 Pexxum 06paboTKM CUrHanoB € 3HKoaepa

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

MakcrmanbHas YacTtoTa curHanoB ¢ aHkogepa — 100 kI,

[ns kaxgoro Bxoga 3afencTBoBaH 32—pa3pﬂﬂ,HbIlZ CYETYUK, B KOTOPOM HaxoanTCcA HakKonjeHHoe Konn4ecTteo
MMNynbCOB C YyYETOM HanpaslleHUda BpalleHuna nocne 06Hyneva, 3a(*)VIKCVIpOBaHHoe 9QHKOOEepPOM. Ecnn
nocne o6Hyneva HanpaslieHne BpalweHnda MeHAeTCcA, TO CYEeT Ha4dYnMHaeTca C MaKCumMalnbHOro wu
YMEHbLUAETCA Ha KOJTMYECTBO HAKOMIEHHbIX UMMNYIbCOB.

3HayeHuns cUeTUMKa BXOAa CHUTLIBAKOTCS U3 permncrTpa, CooTBETCTBYHLLEero JaHHOMY BXO4y.

B crniyyae nepenosiHEHUs CYETYMKA 3HaYeHWe OOHynsieTcs. [ns npuHYAUTENbHOrO OGHYMeHWs cyeTyumka
cregyeT 3anucaTtb 3HadeHne 0 B pernctp cbpoca 3HayeHusi cuyeTumka. OOGHyneHue cuyeTymka OygeT
npowv3eeneHo B TeyeHne 10 Mc nocre 3anucy aHaveHus 0.

6.8 Pexxumbl paboTbl AUCKPETHbIX BbIXO40B

Kaxablii ANCKPETHbIN BbIXod MOXET paboTaTb B OIHOM U3 CreAyoLLMX PEXNMOB:
* NepekKnYeHne Nnorm4eckoro curHana;

* reHepauua LWAM curHana.

[ns Bbibopa pexuma n U3MEeHeHNs NapaMeTpoB Bbixoda creayeT 3anvcaTb 3Ha4YeHWs1 B COOTBETCTBYHOLLMNE
Modbus-pernctpsbl (cM. pasgen 6.5.1).
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6.9 Be3onacHoe cocTosiHUe BbIXOAHbIX 3NIeMEeHTOB
,U,J'Iﬂ KaXaoro Bbixoga BO3MOXHa yCTaHOBKa ©e30nacHOro CoOCToAHMA.

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

Tanm-ayT nepexona B 6Ge3onacHoe COCTOsIHME 3afaeTcs nomnb3oBaTteneM. Moaynb npu BKAKYEHUU
nepengeT B COCTOSIHUE, KOTOPOE BbINO YCTaHOBMAEHO NOCNEAHMM A0 BbIKMYEHUS, N ByaeT HaxoanTbCH B HEM
[0 MornyyYeHuss HOBOW koMaHabl OoT MacTtepa cetu. [ns oTknmoueHust yHKUMM nepexoda B 6GesonacHoe
COCTOSIHME crnefyeT ycTaHoBUTb napameTp TanMm-ayT nepexona B 6e3onacHoe cocTosiHue paBHbiM 0.

Ecnn Mactepom cetn sBnsetca Tonbko obnayHein cepBuc OwenCloud, Heobxogumo OTKNIOYUTL
Be3onacHoe cocTosiHue Ans BbIXOA0B. [1nsa oTkNioYeHnss 6e30nacHoro CoCTosHNA cneayeT 3aaaTth 3HaveHne
napametpa Tanm-ayT nepexoaa B 6esonacHoe cocTosiHMe pasHbim 0.

El NMPUMEYAHUE

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

6.10 KoHTponb o6pbiBa Harpy3Ku

Ona mogyna MK210-312 peanusoBaHa Lenb KOHTPONSA MOOKMIOYEHUS HArpy3ku U KOHTPOMb 3aMblKaHWUSA
KOHTaKTOB pene npv NoAKMoYEeHNN Harpy3Kku.

[Ona KoHTpons Harpys3ku cnefyet BKMOYUTbL AuarHOCTUKy Bbixoja B 10 OWEN Configurator. Mocne
BKITIOYEHWNS AMAarHOCTUKM Bbixoga B napameTpe «CocTtosiHMe AMarHOCTUKU pene U obpbiBa Harpysku»
MOXHO OTCNneauTb CocTosiHMe Bbixoga. [lpubop onpegensieT COCTOAHME BbiIxO4A MO HaMNPSHKEHUIO Ha
pesncTope:

* B cryyae pa3oMKHyTbIX KOHTaKTax pene (NMpy BbIKIIOYEHHOM pere) NPUCYTCTBYET TOK Yepes pesncTop,
BbIx0oZ paboTaeT HopmarnbHo. Ecnin nageHns HanpshkeHUst HET, NPoU3oLLEen 06pbIB HArpy3ku Unn
crnekaHve KOHTaKTOB pere, To (pUKCMpyeTcs aBapusi.

* B cryyae 3aMKHYTbIX KOHTaKTax pere (Mpu BKIOYEHHOM pere) TOK Yepes3 pesucTop OTCYTCTBYET, BbIXOS,
paboTaeT HopMmarnbHO. Ecnn KoHTaKTbl pene 3amMmkHyTbl M TOK MPUCYTCTBYET, MPOM3OLLISIO NMOBPEXAEHNE
pere Unn KOHTaKToB, (OUKCUPYETCA aBapusi.

KoHTponb aBapun BKIIOYAETCA NPU HAaCTPOMKe MOAYINS.
i BHMMAHMUE
Mpw BbIKNtOYEHUK B HacTporikax mogyns MK210-312 koHTpons obpbiBa Harpy3sku peaunctop 200 kOm

3MEeKTPUYECKN HE OTCOEAMHSIETCS OT Lienu BbIXO4a, U HEOONbLUOW TOK Yepes Harpy3ky NpodormkaeT
npoTekaTb.

B cnyyae duKcrpoBaHuna aBapum 3aropaeTcs KpacHbIi CBETOAMOL, COCTOAHMS BbiXoaa.
CocTosiHMe BbIXOOOB 3anucbiBaeTcs B GUTOBYIO MacKy cTaTtyca ANs KaXkaoro Bbixoada.

Cxema KoHTpons 06pbiBa Harpysku NpuBeaeHa Ha puUcyHke 6.6.
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MK210-312
R Hamp

’ [DOA[T0}—o" %

+5 Bo—— 200 kOm
|__ _\\ | Konr.

Brn.
DOA

. 'DO1B| 11| o

PucyHok 6.6 — Cxema KOHTposnsi o6pbiBa Harpy3ku

Cxema KOHTpomnsi oGpblBa Harpysks paboTaeT npu HanpshkeHUM MUTaHUS Harpysku He meHee 18 B
MOCTOSIHHOIO TOKa MPWU CONPOTUBIIEHUM Harpy3ku He BGonee 10 KOM 1 He meHee 90 B nepemMeHHOro Toka npu
COMpPOTUBEHUN Harpy3ku He Gornee 20 KOM.
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7 Hactpowuka

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

Mpnbop MoxxHO noaxno4uMTb K MK ¢ nomoLLbio creayowmx MHTepthencoB:
» USB (pasbem micro-USB);
* Ethernet.

[ns Beibopa nHTepdenca cneqyert:
1. Noakntounte Npndop k MK ¢ nomowsio kabens USB nnn no nitepdpericy Ethernet.
(D NPEQYNPEXOEHUE

B cnyyae nogkntoueHnsa npnbopa k nopty USB nogaya 0CHOBHOro nutaHus npubopa He
Tpebyercs.

MuTtaHme npubopa ocylecTensieTcs ot nopta USB, BbIxoabl MOAYNSA MPU 3TOM HE
PYHKUNOHUPYIOT.

B cny4ae nogkntodeHus no nHtepgency Ethernet cnegyet nogate ocHoBHOE nuTaHune Ha
npmoéop.

2. OTkpbiTb 1O OWEN Configurator.

3. BbibpaTb [lo6aBUTL ycTpOMCTBA.

4. B BeinagatoLiem meHto UHTepdpeic Bo Bknagke CeTeBble HACTPOWMKU BbIOpaTh:

 Ethernet (unu gpyryto ceTeByto KapTy, K KOTOPOW NOAKIOYEH NpUOOP) — ANst NOAKIM0YEHMS NO
Ethernet.

» STMicroelectronics Virtual COM Port — ansa nogkntoveHns no USB.
CeTeBble HACTPOMKM
WuTepdeic
COMS5 hd

Ethernet (owen.ru)
Wirelesz80211 (owen.ru)
Wireless80211 {owen.guests)
Wireless£80211

COMS3

PaboTta odnaitH

PucyHok 7.1 — MeHto Bbibopa nHtepdenca

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

YUTto6bl HanTu 1 obaBuTb B MPOEKT Npubop, NogkntoYeHHbI no nHTepdency Ethernet, cnegyert:
1. Beibpatb Hantu ogHo ycTponcTBO.
2. Beectn IP-agpec nogknio4eHHOro ycTponcTea.
3. HaxaTtb Bknagky Hamtu. B okHe oTobpasunTcs npubop ¢ ykaszaHHbIM [P-agpecom.

@ NPEAYNPEXOEHUE

3HaueHue IP-agpeca no ymonyaHuto (3aBogckas Hactpomnka) — 192.168.1.99.
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4. BeibpaTb ycTponcTBO (OTMETUTL ranoyvkon) n Haxate OK. Ecnu ycTponcTBo 3alumiieHo naponem, To
cneayeT BBECTU KOPPEKTHLIN Naposb. YCTPONCTBO OyaeT obaBneHo B NPOEKT.
YTt06bl HANTV 1 406GaBMTL B NPOEKT Npnbop, NoAKNIoYEHHbIV No uHTepdency USB, cneayert:
1. B BbinagatoLiem MeHto MpoTtokon BLiIOpaTth npotokon Owen Auto Detection Protocol.

MpoTokon
Modbus RTU -

Modbus RTU
Owen Auto Detection Protocol
Ceen

PucyHok 7.2 — BbiGop npoTokona

2. BblbpaTtb HanT ogHo ycTpomncTBO.

3. BBecTu agpec nogkIo4eHHOro yCTporcTea (no ymonyaxumo — 1).

4. Haxatb Bknagky Hamtu. B okHe oTobOpasuTcsa npnbop ¢ ykasaHHbIM agpecomM.

5. BbibpaTb yCTPOMUCTBO (OTMETUTB ranoykomn) n Haxatb OK. Ecnv ycTponcTBO 3awuLLeHo naponem, To
crnepyet BBECTU KOPPEKTHbIN Naporb. YCTPONCTBO OyaeT A00aBNeHo B NPOEKT.

Bonee nogpobHas MHopmauusa o nogknveHun n paborte ¢ npubopom npmsedeHa B Cnpaeke MO OWEN
Configurator. [1ns BbI30Ba cnpaBku B Nporpamme cneayeTt Haxatb knasuwwy F1.

7.2 NMopkniovyeHue kK obnayHomy cepsucy OwenCloud

[ns nogknioyeHns Mogyns K obnayHomy cepsucy crieayeT BbINOMHNUTL AeNCTBUS:
1. MopkntounTtb Mogynb k MO OWEN Configurator (cMm. pasgen 7.1).
2. Bkntountb goctyn k OwenCloud v HacTpouTb NpaBa yaaneHHoro goctyna (cMm. pasgern 6.6).
3. 3agaTb napone Ans goctyna kK npudopy (cm. Cnpaeky 'O OWEN Configurator).
(D NPEOYNPEXOEHUE

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

5. MNMepentn B pasgen AGMUHUCTpUpoBaHUue & n o6aBuTb Nprnbop.

MogpoBHbin npumep HacTponku nopkntodeHrs k OwenCloud MOXHO nocMOTpeTb B AokymeHTe «Mx210.
MprmMepbl HacTporiku obMeHa» Ha cTpaHuue npubopa Ha canTe www.owen.ru.

7.3 HacTtpomka ceTeBbIX NnapamMmeTpoB

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

Tabnuua 7.1 — CeTeBble napameTpbl Moaysis

MapameTp MpumeyvaHue
MAC-agpec YcTaHaBNMBaeTCs Ha 3aBOAE-N3roTOBUTENE U SABMSAETCS HEN3MEHHbIM
IP-agpec MoxeT ObITb CTaTUYECKUM UNK AMHamMu4eckuM. 3aBoackas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaeT BMaMmMmyto Moaynem noacetb |IP-agpecoB opyrux yCTponcTB. 3aBoackas
HacTpoWka — 255.255.0.0

IP-agpec wnw3a | 3agaeT agpec Wnto3a Ans Beixoga B VIHTepHeT. 3aBoackast HacTpovika — 192.168.1.1

IP-agpec MOXeT ObITb:
* CTaTUYECKNN;

* AMHAMMUYECKUN.

Cratudyeckum IP-agpec yctaHasnmBaetcs ¢ nomollbio Owen Configurator unu cepBmMcHOM KHOMKN.
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Ona yctaHoBku ctatudeckoro |IP-agpeca ¢ nomowsio Owen Configurator cnepyer:

1

. 3ariTn Bo BKNagky CeTeBble HaCTPOMKMN.

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

3. 3agaTtb 3HayeHue B none YCTaHOBUTb MacKy noaceTu.

4. 3apaTb 3Ha4eHue B none YcraHoBuThb IP agpec wnio3a.

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

[ns yctaHoBku cTatudeckoro |IP-agpeca ¢ NoMOLL b0 CEPBUCHOM KHOMKK crnegyerT:

1.

a b WODN

MogknounTb MOgYNb unu rpynny moaynen k cetu Ethernet.

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

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

. MocnepgoBaTenbHO HaXXUMaTb Ha MOAYIAX CEPBUCHbIE KHOMKW, KOHTPONUPYS pe3ynbTaTt B OKHE
nporpammebl. B okHe Owen Configurator 6yaet otobpaxaTtbcs nHopMaLmnsa o MoAyrne, Ha KOTOPOM
Obina HaxaTa KHOMKa, aToMy MoAynto ByaeT npuceBamBaTbCs 3afaHHbIN cTaTudeckun IP-agpec
Apyrve napametpbl ceTu. lNocne NpucBoeHUs agpec aBToMaTuyecky yBenmumBaeTcs Ha 1.

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

3Ha4e

Hue PasoBas yCTaHOBKa KHOTKOW.

4 | Hactpoiku Ethernet

Texywmid IP agpec

10,2 20 B4
0.2.20.604

IS5 ()

RS D
L - P L PR Y

Tekywan Macka NogCeTH

10.2.1.1

Texywuid IP agpec wnwosa

Yeranoeuts IP agpec 192.168.1.09
YCTaHOBWTE MACKyY NOACETH 255.255.0.0
¥cranoswTe IP agpec wnmsa 192.163.1.1

Pexaam DHCP Pascean ycranoek: |¥
4 | Hactpoikw nogenovenna ¥k Owen Cloud Buikn
Mogknrouerue k Owen Cloud B,

Cratyc noguirouetma k Owen Cloud Pasosan ycTaHoEKa KHOMKONA

PucyHok 7.3 — Hactpouka napameTtpa «Pexum DHCP»

C nomoLLbi0 CEPBUCHOM KHOMKUW MOXHO YyCTaHOoBWUTL IP-agpeca cpasy ans rpynnbl mogynemn (CMm. crnpasky
k Owen Configurator, pasgen HasHauyeHue IP-agpeca ycTponcTBy).

OuHamunueckun IP-agpec ucnonesyetrca ans pabotbl ¢ obnadHbIM CEpPBUCOM U He noppasymesBaeT paboty
¢ Mactepom cetn Modbus TCP. IP-agpec mogyns yctaHaBnuBaetcs DHCP-cepsepom cetu Ethernet.

[i]
@

NMPUMEYAHUE

Cnepyet yTO4HWUTL Y Cryx6 cuctemMHOro agMUHUCTpupoBaHus o Hanudnm DHCP-cepBepa B yyacTke
CeTu, K KOTOPOMY MOAKINIoYEH MoayIb. s ucnonb3oBaHns aMHamuyeckoro IP-agpeca cnegyet
yCTaHOBUTb 3HadYeHue Bkn B napametpe Pexxum DHCP.

NPEAYNPEXOEHWUE

[ns npMMeHeHns HOBbIX CETEBLIX HACTPOEK crneayeT nepesarpy3antb Mogynb. Ecnu mogyns

noaknoyeH no USB, ero Takke crieqyeT OTKMIOUYUTb.

7.4 HacTpownka napametpoB obmeHa no npotokony MQTT B MO «OWEN Configurator»

Mogynv nogaepxwusatot npotokon MQTT (Bepcus 3.1.1) n MOryT MCNOMNb30BaTbCA B ponu KnneHTos. Mogynu
nybrnvKyoT COOOLLEHMS O COCTOSIHMM CBOWX BXOOOB M MOAMUCAHbI Ha TOMWKW, B pamMKax KOTOpbIX
NPOU3BOANTCS YNPABMEHNS UX BbIXO4AMM.

MapameTpbl o6meHa no MQTT HacTpamBatoTca B Owen Configurator.
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4 MQTT
4 CoobleHUs 0 NPUCYTCTBUM

BratounTe Brikn. v
Vma Tonuka VIQT Tstatus

MNoaknHoUueHWe K 6pokepy Boikn. v

Norux

MNaponb

Mma ycTpoidcTea Device

Anpec bpokepa

Mopt 1883

XpaHeHWe NocneAHero coobLUeHUA Boikn. v

MHTepean nybamkawumm 10

Kauecteo obcnyxueaHma QoS0 v

WHTepean Keep Alive 0

Cratyc

PucyHok 7.4 — NMapameTpbl o6meHa no MQTT

Tabnuua 7.2 — NapameTpbl o6mMeHa no npotokony MQTT

MapameTp OnucaHue
CoobueHue o Ecnu napameTp nmeet 3HaveHve BKi., TO B MOMEHT BKNIOYEHUW MOAYIb
npucyTcTenA ny6nukyet coobeHne «Online» B Tonuk MX210/Ums_ycmpolicmea/

MQTTstatus.
Ecnu ot Mmogyns He noctynaet coobiieHni, 6pokep NnybnvkyeT B 4aHHbIA TONUK
coobeHune «Offliney.

MNopkrntoveHue K

[ns paboTtel ¢ mogynem no npotokony MQTT crnegyeT ycTaHOBUTbL 3Ha4YeHne

Gpokepy Bkn.

JloruH Wcnonb3ytotca ans ayteHTudukaLmMm ycTpoincTea Ha ctopoHe 6pokepa. Ecnn

Maponb 3Ha4YeHMs NnapaMeTpoB He 3afaHbl, TO ayTeHTUMKaLms He NCnonb3yeTcs

Wma yctponcTtea Wma ycTtporctea. BxoguT B cocTaB Tonuka.

Appec bpokepa IP unu URL 6pokepa. Ecnn 6pokep pacnonoxeH BO BHELLUHEN CETU, TO crieayeT
ycTaHoBUTb Anst napameTtpos LLUnto3 n DNS (Bknagka CeTeBble HACTPOMKM)
KOPPEKTHbIE 3HAYEHNS

Mopt MopT 6pokepa

XpaHeHue nocrniegHero | Ecnu ycraHoBneHo 3HavyeHne BknoyeHo, TO Apyrme KnnmeHTbl, NOANUCcaHHbIe Ha

coobLieHne TOMVKX MOZYISA, NonyyaT nocrnegHne coobLLEHNST U3 STUX TOMMKOB

WHtepsan nybnukauum | UIHTepBan nybnukauum AaHHbIX (B CEKyHAAX)

KavectBo BbiBpaHHbI ypoBeHb kavecTBa 06CnyXnBaHus.

o6cnyxuBaHus QoS 0 — nepenayva coobueHnIn ocyLecTBnseTcs 6e3 rapaHTUM AOCTaBKN.

QoS 1 — nepenayva coobLIEHNI OCYLLIECTBNSAETCS C rapaHTUEl JOCTaBKKU, HO
aonyckaetcsa aybnupoBaHue coobLLeHun (T.e. 0OHO 1 ToXe coodLleHne byaet
pasocraHo NoANMCcYMKaM HECKOIbKO pas).

QoS 2 — nepenadva coobLEHNI OCYLLIECTBNSAETCS C rapaHTUEn JOCTaBKM U C
rapaHTven oTcyTCTBUSA y0numpoBaHMs COOBLLEHWIA.

UHTtepsan Keep Alive (B
cekyHaax)

Ecnu B Te4eHne npomexyTka BpeMeHUN, PpaBHOMO NOSyTopa 3Ha4YEeHUsIM JAaHHOTO
napametpa, Opokep He nony4aer coobLLeHn OT Moayns, TO coeanHeHne byaert
pasopBaHo.

0 — napameTp He ncnonb3yeTcs (NpU OTCYTCTBUU COOBLLIEHUI coeanHEHME
HuKorga He BygeT pa3opBaHo).

Cratyc

CraTyc nogknioyeHnst K 6pokepy

El NMPUMEYAHUE

Mpw ncnonb3oBaHuy npoTtokona MQTT 3anuncb NapamMeTpoB 06bIYHO ABNSETCA COOLITUIAHON, a He

unknuyeckon. PekomeHayetca 3agaTe napameTp TamayT nepexoaa B 6e3onacHoe cocTosiHMe
(Bknagka Modbus Slave) paBHbim 0.
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7.5 Hactpownka napametpoB oomeHa no nportokony SNMP B MO «cOWEN
Configurator»

Moaynu nopgaepxwsatot npotokonn SNMP (Bepcun SNMPv1 1 SNMPv2c) u moryT 6biTb MCNOMb30BaHbI B
ponwu areHToB. Mogynu nogaepxumeatot 3anpocbl GET u SET. Moaynu ¢ ANCKPETHBIMU BXO4aMK OTNPaBistoT
Tpanbl C GUTOBOW MacKoW BXOAOB NPy U3MEHEHWW 3Ha4YeHnst noboro Bxoaa.

Mo npotokony SNMP goctynHbl Bce napametpbl mogyns. Cnuncok OID napametpoBs npusegeH B PykoBoacTee
no aKkcnnyaTaumm Ha KOHKpeTHbIM Moaynb. MIB-chann moayns 4OCTyneH Ha ero cTpaHuLle Ha cante owen.ru.

4 SNMP
BxnroueHwe/OTKOUeHKWE OTKnoueHo W
CooBLWecTED ANA UTEHKWA public
CooBWecTED ANA 3anucy private
IP agpec 4na NOBYLUKK 10.2.4.78
Homep nopTa Ana NOBYLIKK 162
Bepcwa SNMP SNMPv1 b

PucyHok 7.5 — NMNapameTpbl o6meHa no SNMP

Tabnuua 7.3 — NapameTpbl o6meHa no SNMP

MapameTp OnucaHwue

BkntoueHne/OTknoueHne [nsa paboTbl Mogynsi no npotokony SNMP TpebyeTcs ycTaHOBUTb 3Ha4YeHMEe
BknroyeHo

CoobLLecTBo onst YTEHUA Maponb, Mcnonb3yembli 418 YTEHUSA AaHHbIX MOAYNs

CoobLecTBo onsi 3anmcn Maponb, ncnonb3yembl 4118 3an1Mcy gaHHbIX B MOAYIb

IP agpec onsa nosyLLKn IP-agpec, Ha KoTopbI ByaeT OTnpaBneH Tpan B criydyae U3MEeHEeHUs Macku
ONCKPETHBIX BXO4OB MOAYNS (TONbKO ANt MOAYNen ¢ ANCKPETHBIMU BXOAAMM)

Homep nopta gns nosywku | Homep nopta, Ha kKoTopbI ByaeT oTnpaeneH Tpan

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

NMPUMEYAHUE

m Mpu ncnone3oBanum npotokona SNMP 6e3 3anpocos 4YteHnsi (GET) 3anncek napameTpoB 00bI4HO
ABMAETCA COOLITUIAHOW, a He UMKnnyeckon. PekomeHayertcs 3agaTe napameTtp TanmayT nepexopa B
6e3onacHoe cocTosiHue (Bknagka Modbus Slave) paBHbim 0.

Mpumep HacTponku obmeHa mogynsd no npotokorly SNMP MoOXHO nocmoTpetb B gokymeHTe «Mx210.
Mpumepbl HaCTpPoWkn 06MeHa», KOTOPbIA JOCTYMNEH Ha CTpaHuue Npubopa Ha cante owen.ru.
7.6 NMaponb goctyna K MmoAaynto

[nsa orpaHM4eHns OocTyna K YTEHU U 3anvMcy napaMeTpoB KOHUrypauum v ong goctyna B obnayHbIn
cepeuc OwenCloud vcnonb3yeTcsa napone.

YCTaHOBUTb UMK N3MEHUTL Naporib MOXHO ¢ nomoLsto NO Owen Configurator.
B cnyyae yTepu naponsi cnegyet BOCCTaHOBUTbL 3aBOACKME HACTPOWKM.

[No ymonyaHuio napornb He 3aaH.

7.7 O6HOoBNeHue BcTpoeHHoro MO

O6HoBneHne BcTpoeHHoro MO moayns cnegyeT BbIMOMHATL C MOMOLLLIO MHTepdenca USB.

<] |MTPUMEYAHUE
[ 1 Mepen obHoBNeHuem O pekoMeHAyeTCst COXPaHMTb KOHUIrypaumio Moaynsi (B MEHIO
KoHdpurypaTopa BeibpaTb «Panny» nanee « CoxpaHuTb Kak...»).
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[ns obHoBneHus BcTpoeHHoro MO no uHtepdency USB crieayeT BbIOpaTh O4MH M3 CNOCOBOB:
1. C nomoukto KoHdhurypaTtopa, ucnonb3ysi ghain NpoLLMBKY C paclumpeHmem *.fw;
2. C nomoubio 10 Mactep npoLmMBKMU.

O6HoeneHne 4vepes KoHdurypatop — pekomeHaoBaHo. BTopon cnocob nogoxoguT, ecnu HET BO3MOXHOCTU
nogkniounTb mogdyne Kk Kondwurypatopy. NogpobHas uHCTpykuus no obHoBneHuto BctpoeHHoro MO moayns
HaxoOuTCS B apxvBe MNPOLUMBOK, KOTOPbLIA AOCTYMEH Afsi CKauMBaHWs Ha cTpaHuue npubopa Ha caite
Www.owen.ru.

s ] |MTPUMEYAHUE
1 | |Mocrne o6HoBneHus BCTpoeHHoro MO ceTeBble U KOHUIYPaALIMOHHbIE NAapamMeTpbl COpoCcATCA Ha
3aBOACKME 3HAYEHMS.

7.8 HacTtponka 4yacoB peanbHOro BpeMeHu

3HadeHue yacoB pearnbHoro BpemeHn (RTC) MOXHO yCTaHOBUTb MNM cyMTaTh C Npubopa Yepes perucTpbl
Modbus, a Takke ¢ nomowbio 1O Owen Configurator (cm. cnpasky k Owen Configurator, pasgen
HacTpowka yacoB).

[nsa yctaHoBKM HOBOro BpemMeHu yepes pernctpol Modbus cnenyer:
1. 3anucaTb 3Ha4YeHne BPEMEHN B COOTBETCTBYIOLLIME PETUCTPbI.
2. YCTaHOBUTb Ha BpeMsi He MeHee 1 cekyHAbl 3HadeHue 1 B pernctpe o6HOBNEHUSA TEKYLLETO BPEMEHMU.
3. 3anncatb B pernctp o6HOBNEHUS TEKYLLEro BpeMeHu 3HayeHne 0.

Cﬂeﬂ,leLU,ny 3anncb TeKyLLero BpeMeHn MOXXHO BbINOJTHUTb Yepes 1 CeKyHay.

Ecnv Heo6xoamMmo, TO MOXXHO CMHXPOHU3NPOBATL Yackl Mogyns ¢ yaaneHHsiM NTP cepBepom.

4 NTP
BrntoueHwe/OTKAHOUEHME OTKAHYEHO v
Myn NTP cepeepos pool.ntp.org
NTP cepeep 1 192.168.1.1
NTP cepeep 2 182.168.1.2
Mepwol CMHXPOHKU3aLIKK 5
Cratyc
PucyHok 7.6 — NMNapameTpbl NTP
MapameTp OnucaHwue
BkntoueHnne/OTknoueHnEe [ns BKNtOYEHMS pexxmMa CUHXPOHM3aUMn BpeMeHn cregyet
YCTaHOBUTb 3HaveHne BknrovyeHo
Myn NTP cepsepoB IP nnn URL ncnonesyemoro nyna NTP-cepsepos
NTP cepsep 1 IP ocHoBHOro NTP-cepBepa
NTP cepsep 2 IP pesepBHoro NTP-cepsepa
Mepuropn cCUHXpoHU3aUmMm lMepurop CUHXpPOHM3aLMK BpeMeHM B cekyHaax. Cneagyet
ybeanTbes, YTO YCTaHOBMNEHHOE 3HAa4YEeHME He NPEBbILLIAET
MWHUManbHO BO3MOXXHOro 3Ha4yeHus ang KoHkpeTHoro NTP-
cepsepa
Cratyc CraTyc nogkntoyeHns K cepeepy
NMPUMEYAHUE

.
1 | |Ecnn NTP-cepBep pacnornoxeH Bo BHELLHEN CETH, TO CrieayeT YCTaHOBUTb KOPPEKTHbBIE 3HAYEHMST 1S
napameTpoB LUnto3 n DNS (Bknagka CeTeBble HACTPOMKUN) KOPPEKTHbIE 3HAYEHNS.

+ 1 | MIPUMEYAHUE
| 1 ||Yacosoii nosic npuGopa BbiGrpaeTcs o Bkagke Yachl peanbHOro BpeMeHH.
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NMPUMEYAHUE
Ecnu mopynb nogknioyveH k obnadHomy cepsurcy OwenCloud kak aBToonpenensieMoe yCTpOMCTBO, TO
€ro Bpemsi aBTOMaTUYeCKM CUHXPOHU3NPYETCS CO BpeMeHeM 0bnayHoro cepemca pas B CyTKW.

s ] |MTIPUMEYAHUE
1 ||Bce ykasaHHble NTP-cepBepa (B TOM UMcne cepsepa 13 nyna) umMeloT O4NHAKOBbIA NPUOPUTET Npu
onpoce.

7.9 BoccTtaHoBneHue 3aBOACKMX HaCTpoOeK

i BHUMAHUE
Mocne BOCCTaHOBNEHUSI 3aBOACKNX HACTPOEK BCE PaHEE YCTAHOBMNEHHbIE HACTPOMKUN, KPOME CETEBbIX,
OyayT yaaneHol.

[ns BoccTaHOBMEHMSA 3aBOACKNX HACTPOeK U cbpoca yCTaHOBMNEHHOTo Napons cneayer:
1. BkniounTb nuTaHue npubopa.
2. Haxatb 1 yaepxxusatb CEPBUCHYIO KHOMKY Bonee 12 cekyHa.

[Nocne oTXxatnst KHOMKM an6op nepesarpys3mtca n 6y,1:|,eT pa6OTaTb C HaCTpOIZKaMI/I Nno yMon4aHuio.

7.10 NMpuHyauTenbHoe O6HYyNeHne cyeTymnKa

Ecnn cyeTunk coctosHuin Bxoaa nepenonHuncd, To COOTBeTCTByPOU.LMVI perncTp O6HyﬂﬂeTCﬂ aBTOMaTU4eCKN.
Ons NPUHYOAUTENBbHOIO 06HyJ'IeHI/IF| CYEeT4YMKa cnenyet 3anucatb 3Ha4YeHue 0B perncTp 06poca 3Ha4YeHun4A
cyeT4vunkKa.
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8 TexHnyeckoe obcnyxmBaHue

8 TexHunyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo BpeMsi BbINONMHEHNsT paboT Mo TeXHMYecKomy obcnyxuBaHuio npubopa cnegyet cobniogate TpeboBaHus
6e3onacHocTy 13 pasgena 3.

TexHunyeckoe obcnyxuBaHue npubopa NPOBOAUTCA HE pexe OOHOro pas3a B 6 MecsAueB M BKOYaeT
cneayoLume npoueaypsbl:

* NpoBepka kpenneHusa npnbopa;

* MPOBEpPKa BUHTOBbLIX COEAUHEHWIA;

* yoaneHue nbinm n rpasv ¢ KNeMmMmHUKOB an|6opa.

8.2 barapes

B npubope vcnonb3yetca cmeHHasi 6atapes Tuna CR2032. batapesi npegHasHadeHa ANst MMTaHUS 4YacoB
peansHOro BpeMeHN.

Ecnu 3apsg 6atapeun onyckaetca Hwke 2 B, To nHgmkartop "ABapusi” 3acBednBaetcs Ha 100 Mc oguH pas B
OBe cekyHbl. Takoe CBeYeHWe NHAMKATopa CUrHanmM3npyeT o HeobxoguMocTy 3ameHbl baTtapen.

Ecnu HanpsikeHve GaTapen 4acoB peanbHOro BpemMeHu MeHblue 1,6 B, To 3anncb KoHMUrypauuoHHbIX
napameTpOB BbINOMHAETCHA BO oreLl-namMaTb MoAyns.

Mopsigok 3anncy KoHMUIypaunoHHbIX NapaMeTpoB Npu paspskeHHon baTapee:
1. HoBble 3Ha4YeHMs1 KOHUIYPaLMOHHBIX NAapaMeTpOoB 3anucbiBatoTcs B 6atapenHbin O3Y okono 5
CeKyH[.
2. U3 batapenHoro O3Y 3HaueHnsa KOHUrypaLMoHHbIX NapameTpoB NepPeHOCATCH BO (hneLl-naMmaTthb 1
3anyckaetcs TaMayT He MeHee 2 MUHYT (B 3aBMCMMOCTU OT Harpy3ku Ha Mogyrb).

El NMPUMEYAHUE
CoctosiHus 6aTtapen oGHOBSAIETCA NOCe Nnogavm NMTaHUS UM No UCTedeHnn 12 yacoB C MOMEHTA
noga4u nuTaHuS.

® NPEAYNPEXOEHUE

He pekoMeHayeTcs BbIMOMHATL LIMKIMYECKYHO 3anvchb KOH(PUNypaLMOHHbIX MapameTpoB B Criyyae
paspsiga 6atapeun. Pecypc doriew namsiTv orpaHuyeH.

[nsa 3ameHbl 6aTapen cnegyer:
1. OTKMOYMTBL NUTaHMe Npubopa 1 NOAKITHYEHHBLIX YCTPONCTB.
2. CHaTb npunbop ¢ DIN-peviku.
3. MNoaHATb KpbILWKY 1.
4. BbIKpyTUTb [iBa BMHTa 3.
5. CHATb KOMNOAKY 2, Kak MOKa3aHo Ha pUCyHke 8.1.
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8 TexHnyeckoe obcnyxmBaHue

PucyHok 8.1 — OTcoeguHeHune Knemm

6. MooyepenHO BLIBECTU 3aLENbl U3 OTBEPCTUI C OOQHOM U OPYrOi CTOPOHbI KOPMYCa U CHATb BEPXHIO
KPbILLKY.

-
"11 3 E"U'__g ;‘ll: o+ @

PucyHok 8.2 — 3ameHa baTapen

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

GaTapeu 3anmeT GonblUe BPEMEHU, TO CredyeT BBECTU KOPPEKTHOE 3HAa4YEeHME YacoB peasibHOro
BPEMEHM.

8. CBopKy ¥ ycTaHOBKY CrielyeT OCyLLUECTBNSATb B 06paTHOM NopsiaKe.

(D NPEOYNPEXOEHUE

Banpeluaetcs ncnone3oBaTb 6aTtapeto Apyroro Tuna. Bo Bpemsi yctaHoBku 6aTapeu cnegyet
cobnogaTtb NONSPHOCTb.
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8 TexHnyeckoe obcnyxmBaHue

Mocne cbopkn n BKMtoYeHMs npubopa cnegyetr ybeanTbCcs B KOPPEKTHOCTWM MoKasaHwui 4yacoB. B cnydvae
HeobOXoOAMMOCTM crnedyeT CKOPPEeKTUpPOBaTb Moka3aHusl 4YacoB peanbHoro BpemMeHn B MO OWEN
Configurator.

Bo BpeMA BbIKpyYMBaHUA BUHTOB KpereHnd KnemMmMHada Kornodka nogHMMaeTcsd, NMo3TOMY, 4yTOObI M3bEexaTb
nepekoca pekoMeHOyeTCA BblKpyyMBaTb BUHTbI NOOYEpeHO NO HECKOJTbKO O60pOTOB 3a OaAuH paa.
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9 KoMnnekTHOCTb

9 KoOMNNeKTHOCTb

HavmeHoBaHue KonuyectBo
Mogynb 1w
Macnopt n MapaHTWIAHbIN TanoH 1 3K3.
PykoBoacTBO no akcnnyarauum 1 k3.
KommyTaumoHHbIn kabenb UTP 5e 150 mm 1wt
Knemma nutanunsa 2EGTK-5-02P-14 1wT
3arnyLwka pasbema Ethernet 1wT

m NMPUMEYAHUE
N3rotoBuTenb octaBnseT 3a coboit NpaBo BHECEHWUS AOMOMHEHWNI B KOMMNINEKTHOCTb MOAYNS.

10 MapkupoBka

Ha kopnyc npubopa HaHeCeHb!:
* HaMMeHoBaHue nNprodopa;
* cTeneHb 3awmThl kopnyca no FOCT IEC 61131-2-2012;
* HaNpsKEHWe NUTaHUs;
* noTpebrnsemas MOLLHOCTb;
* KNnacc 3aLwmThl OT NopaxeHust anektTpmnyeckum Tokom no NOCT IEC 61131-2-2012;
* 3HaK cooTBeTCcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep Npubopa;
* MAC-agpec.
Ha notpebutensckyto Tapy HaHECEHBI:
* HaMMeHoBaHue nNpmobopa;
* 3HaK cooTBeTCcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMEp Npubopa;

* JaTta U3rotoBrieHnA np|/|60pa.

11 YnakoBka

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

YnakoBka npubopa npu nepecobinike noyton nponssogntca no FOCT 9181-74.
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12 TpaHCnopTMpPOBaHME U XpaHEHNE

12 TpaHcnopTupoBaHue U XpaHeHue

MpuGop OomkeH TPaHCMOPTUPOBAaTLCA B 3aKPbITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHLIX cpeacTBax
Tapa [ormkKHa KpenuTbCS CornacHo npasunam, eNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUaAX TpaHcropTa.

YcnoBusi TpaHCNOPTMPOBaHUSA OOMMKHbI cooTBETCTBOBaTL ycrousim 5 no NOCT 15150-69 npu Temnepatype
OKpYyXatoLLlero Bo3gyxa oT MuHyc 25 o nntoc 55 °C ¢ cobnogeHneM mep 3almTbl OT yaapoB 1 BUbpaumn.

Mpnbop crnenyeT NnepeBo3nTb B TPAHCTNIOPTHOWM Tape MOLUTYYHO UMK B KOHTEMHEPaX.

XpaHuTb Npubopbl CrneayeT Ha CTennaxax B UHAUBMAYaNbHOW yNakoBKe UM TPAHCNOPTHOM Tape B 3aKPbITbIX
oTannvMBaeMbIX MOMELLEHMAX MpU Temnepartype Bosayxa oT nmoc 5 go nmoc 40° C 1 OoTHOCUMTENBHOWN
BNaXkHOCTK Bo3ayxa He 6onee 80%.B Bo3gyxe NOMELLEHUI JOIMKHBI OTCYTCTBOBaTb KUCMOTHbIE, LLENOYHbIE U
Apyrve arpeccuBHbIe MPUMECH.

Mpnbop cnepyeT xpaHWUTb Ha cTennaxax.

13 MNapaHTUMHbIE 0O6sA3aTeNnbCTBA

M3rotoBuTENb rapaHTUpyeT COOTBETCTBUE Mpubopa TpeboBaHuam TY npu cobnogeHun  ycrnosui
3Kcnnyataumm, TpPaHCNOPTUPOBAHUA, XPaHEHUSA U MOHTaxa.

[apaHTUIAHBIN CPOK aKcnnyaTauum — 24 mecsita co OHSA NPoaaxu.

B cnyyae Bbixoga npubopa K3 CTposl B TEYEHME rapaHTUAHOIO cpoka npu COOMoAeHUM  YCIoBUiA
JKCMnyaTauuu, TPaHCMOPTUPOBaHMS, XpaHeHWs W MOHTaxa NpeanpuUsaTUe-M3roToBuTeNnb 06A3yeTcs
OCYLLECTBUTb €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy,.

Mopsinok nepedayn npubopa B peMOHT COAEPXUTCS B MACMOPTe U B rapaHTUnHOM TasloHe.
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PacuyeT BekTOpa nHMumnanuaaumm ons wndposaHms danna apxmea

MNMpunoxeHne A. Pacyet BekTOpa MHMUManusauum Ans wmcppoBaHUA
cdanna apxmBa

[Ons pacwundgpoBkn ¢anna apxuBa B KayecTBe BEKTOpa WHULManusauuu criegyetr MChnonb3oBaTbh XeLl-
dyHKUMIO. Xel-pyHKUMS OoImMKHa Bo3BpallaTth 8 6ant (Tun long long).

Mpumep peanusauum xell-yHKLMN Ha A3blke NporpaMmMupoBaHns C:

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

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

for ( ; *str; )

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

if (!str) break;

temp.hi += (unsigned char) (*str);
temp.hi —-= (temp.hi << 13) | (temp.hi >> 19);
str++;

}

return temp.hilo;
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