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Mpeaynpexparowme coodLeHNsA
B OaHHOM PYKOBOACTBE NPUMEHAKOTCA cnenyroLwine npeaynpexneHua:

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

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

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

CD NPEAYNPEXOEHUE

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

NMPUMEYAHUE
Iil Kniouesoe cnoso NPUMEYAHUE obpallaet BHMMaHue Ha nonesHble COBETHI Y peKOMeHZauuu,

a Tarke nHdopmaumio Anga acdeKkTMBHoOM 1 6ezaBapuiiHon paboTbl 06opynoBaHKS.

OrpaHquHMe OTBeTCTBEHHOCTU

Hu npn kakux obcrostensctBax OO0 «BO OBEH» u ero koHTpareHTbl He OyayT HECTU Hpuanyeckyto
OTBETCTBEHHOCTb M He ByayT nNpu3HaBaTh 3a cobon kakme-nnbo obs3aTtenbCcTBa B CBA3N C NoObIM yuepoom,
BO3HMKLWIMM B pe3ynbrate YCTaHOBKM WM UCMOMb30BaHUA npubopa C HapylweHuem OeNCcTBYHOLEN
HOPMaTUBHO-TEXHUYECKOW AOKYMEHTALUN.




BBeageHue

HacTtosiwee PykoBoacTBO Mo aKcnnyatauum npegHasHavyeHo AN 03HaKoMMeHUs  0BCnyXuBatoLero
nepcoHana c yCTpOWCTBOM, KOHCTpPYKUMen, paboTon 1 TeXHNYecknm obcnyxmeaHnem Mogyrnemn AMCKPETHOro
Beoga OBEH MB210-202 n OBEH MB210-204 (B ganbHenwem no TEKCTY MMEHyeMbIX «npubop» umnm
«MOAYMbY).

MogknioyeHne, HacTpoika U TexobcnyxuBaHMe  npubopa  OOSMKHbI  MPOWM3BOAUTLCA  TOSBbKO
KBanuUUMPOBaHHbLIMMK crieLuanucTaMm nocrne NpodTEHUs HACTOALLLErO PYKOBOACTBA MO aKCnyaTaumm.

O6o3HaveHune npubopa npu 3akase: OBEH MB210-202 n OBEH MB210-204.



Ucnonb3yemble abopeBuatypbl

MO — nporpaMmHoe obecneyeHune.

MK — nepcoHanbHbIN KOMMbIOTEP.

MNNK — nporpammMmupyeMbln NOrMYECKUI KOHTPonep.

USB — nocnegoBaTtenbHbI MHTEpMENC Ans NnogknioyeHns nepmdeprnHbiX YCTPOMUCTB K
BbIYNCIIUTENBHOW TEXHMKE.

UTC - BcemnpHOe KOOpaANHUPOBaHHOE BPeEMS.

RTC — yacbl peanbHOro BpeMeHM.



1 HasHa4yeHue

1 Ha3HauyeHue

Moaynb npegHasHayeH Ang cbopa AaHHbIX CO BCTPOEHHbLIX OUCKPETHbIX BXOOOB M Nepefayn Ux B CeTb
Ethernet k MNMJIK, naHenbHbIM KOHTPOSEpaM, KOMNbIOTEPAM U NHBIM YCTPOMUCTBAM.

B mogyne peanusoBaHo 20 AMCKPETHbIX BXOOOB, MpedHa3Ha4YeHHbIX ONA MNOAKNIOYEHUS AaTYMKOB UMK
CVrHaroB crnegyLwmx TUMoB:
+ [ns OBEH MB210-202: KOHTaKTHbI AaT4YWK, TPAH3UCTOPHbIN KITHOY N-p-n TUNa, TPaH3UCTOPHbIN KN4
p-n-p TMnNa.
+ [na OBEH MB210-204: «Cyx0n KOHTaKT», TPaH31CTOPHBIN KIHOY N-p-n TUNa.

MO,Elyﬂb npegHasHa4veH ana npuMmeHeHuna B NpoMbILLUNEHHOCTU U CENTbCKOM X0351CTBE.



2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XApPaKTepuCcTukn n ycrioBus 3Kcnnyataumm

2.1 TexHM4YeCKMe XapaKTepUCTUKMU

Tabnuua 2.1 — TexHU4YeCcKue XxapakTepuCcTUKn

XapakTepuctuka

3HaueHue

MutaHue

HanmeeHVle nMTaHnaA

Ot 10 po 48 B (HomunHanbHoe 24 B)

MoTpebnsemas MOLWHOCTbL (Npy NuTaHun 24 B),

5Bt
He 6Gonee
3awuTta oT NepenontoCoBKN HAMPSXKEHNS MUTaHUSA Ectb
McTepesunc BbIKNOYEeHUs AUCKPETHOrO BXoaa 0,5B

MHTepdencnl

UHTepdelic obmeHa

CpaBoeHHbi Ethernet 10/100 Mbit

UHTepdelic koHurypmposaHus

USB 2.0 (MicroUSB), Ethernet 10/100 Mbit

MpoTokon obmeHa

Modbus TCP

Bepcus npoTtokona

IPv4

OuckpeTHble Bxoabl Mmogyns OBEH MB210-202

KonunyectBo BXoaoB

20

Twun curHana

* KOHTAKTHbIV faT4yuK (TpebyeT BHelIHee NUTaHue
=24 B);

* TPaH3UCTOPHbI KoY N-p-n TUNa;

* TPaH3MCTOPHBIN KoY p-n-p TMNa

Pexxnmbl paboTbl

* onpeaerneHne NorM4eckoro YpoBHs;

* MNOACYET KONMNYECTBA BbICOKOYACTOTHbIX
UMNynbCcoB (ToNbKo nepsble 8);

* U3MEepEeHNe YacToThl (TONbKO nepsble 8);

» 0OpaboTka curHanoB 3Hkogepa (40 3 3HKOAEpPOB)

MuHMManeHaa A4nuMTenbHOCTb UMNyIbea,
BOCMPUHMMaeMasi ANCKPETHbIM BXOAOM (TONbKO ANst
DI1-DI8)

5 mkc (mo 100 kl'y)

MuHuManbHas ANUTENbHOCTb EAMHUYHOIO NMMyIbca
(ans sxopos DI9-DI20)

1 mc (oo 400 I'u)

Tok «noru4eckoro Hynsa», He bonee 1,2 MA
TOK «orM4eckon eguHnLbI», He MeHee 5,5vA
HanpsxeHue «orm4eckoro Hyns» 0,0...6,1B
HanpsikeHne «norn4yeckomn eanHnLbly 8,8...30,0B

OuckpeTHble Bxoabl Mmogyns OBEH MB210-204

KonuyectBo BXOO0B

20

Twun curHana

* «CYXOW KOHTaKT»;
* TPAH3UCTOPHLIN KoY N-p-n T1na

Pexumbl paboTbl

* onpeneneHne rnormM4eckoro yYpoBHA,
* noacyeT Yncna nmnynbcos

MuHUManeHbLIN nepmnoa 3anncu apxmea

MuHUManbsHas onUTENbHOCTb EAMHUYHOTO MMMYIbca 1 mMc
ConpoTuBneHne KOHTaKTOB (Knko4a)
N COeaNHUTENBbHBLIX MPOBOAOB, NOAKITHYaEMbIX 100 Om
K ANCKPETHOMY BxoAy, He bonee
Flash-namaTb (apxuB)

KonmyecTBo LIMKMOB 3anncu u ctupaHus Oo 100000
MakcumanbsHbIn pasmep arina apxusa 2 k6
MakcumanbsHoe KonmMyecTBo hannos apxmea 1000

10 cekyHn




2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

XapakTepucTtuka 3Ha4vyeHue
Yacbl peanbHOro BpeMeHu

MorpelHoCTb X0aa, He Gonee:

npu Temnepatype +25 °C 3 cekyHAbl B CyTKK

Ha BCeM TemrnepaTypHoOM guanasoHe 10 cekyHA B CyTKU
Tvn NUTaHWA YacoB pearibHOro BpEMEHHU batapes CR2032
Bpems paboTbl YacoB peanbHOro BpeMeHN Ha OgHOM 6 net
baTapee

O6LwwKe xapaKTepuCTUKH

[abapuTHbIe pa3mepsbl 123 x 83 x 42 Mm
CreneHb 3awmThl KOpnyca IP20
CpenHsist HapaboTka Ha oTkas* 60 000 4
CpenHui cpok cnyxobl 10 ner
Macca, He 6onee 0,4 kr

NMPUMEYAHUE
* Kpome anemeHTa nMTaHus 4acoB peanbHOro BpeMeEHMU.

[i]

2.2 N3onsauunsa y3nos npubopa

Cxema rarnbBaHWYECKM U3OMNUPOBAHHBLIX Y3MOB M MPOYHOCTb ranbBaHWYeCKOM U3ONSALUMM NPUBELEHbI Ha
pucyHke 2.1.

DI1...DI20 uSB Ethernet

(o)

A Esoos

1500 B

o]

PucyHok 2.1 — Usonsauunsa yanos npubopa

Ta6nuua 2.2 — Tunbl nsonaumm

Tun OnucaHue

M3onauusa ans Yacten obopyaoBaHUs, HaxogaLWMXCs nog HanpshKeHnem, ¢
Lienblo 3almnThl OT NOPaXXEHUS SMEKTPUYECKMM TOKOM. DnekTpuyeckas

OcHogHag (O) NPOYHOCTb OCHOBHOW M30MALUKN NMprMbopa NPoBEPSETCA TUMOBBLIMU UCTbITAHUAMU:
npunoXeHmnem ncnbltTateribHoro nepemMeHHoro HanpsxXeHna, Bennmy4nHa Kotoporo
pasnuyHa 4ns pasnuyHbIX Lienen npuéopa

HesaBncumas nsonaums, B ONONHEHWE K OCHOBHOW M30NAUMK AN rapaHTum
3aLUMTbl OT NOPaXeHUS ANEKTPUYECKMM TOKOM B Crlydae OTKa3a OCHOBHOW
HononHuTteneHas (O) n3onsaumMmn. AnekTpmnyeckas NPoYHOCTb AONOMHUTENBHON M3onsuun npubopa
npoBepseTcs TUNOBbIMU UCMIbITAHUAMW UCMbITAaTENBHOIO NepeMeHHOro
HaNPsPKEHUS Pa3nNUYHON BENNYMHBI (ENCTBYIOLLEE 3HAYEHNE)

(D NPEQYNPEXOEHUE
3HaueHue NPOYHOCTU N30NALMM YKa3aHo AN UCMbITaHWIA NMPU HOPMarbHbIX KMMMaTUYECKMX YCIOBUSAX
(Bpems BosgencTtemst — 1 MuHyTa) cornacHo CTY EN 61131-2.

2.3 YcnoBus akcnnyarauuu

Mpunbop oTBeyaeT TpeboOBaHUAM MO YCTONYMBOCTU K BO3OENCTBUIO MOMEX B COOTBETCTBUM C
OCTY EN 61131-2. o ypOBHIO U3ny4eHnst paguornomMmex (MomexoaMmmccumn) npubop COoOTBETCTBYET HOpPMaM,



2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

yCTaHOBMNEeHHbIM Ana obopyaoBaHusa knacca A no ACTY EN 61000-6-3. lMpubop npegHasHaveH Ans
3KCnnyataumm B CrieayoLLmMX YCIIOBUSIX:

TemMneparypa oKpy»atoLLero Bozayxa ot MmuHyc 40 go nntoc 55 °C;

OTHOCUTEmNbHas BNaxHOCTb Bo3gyxa oT 10 % A0 95 % (npu +35 °C 6e3 koHAeHcauum Braru);
aTMmocdepHoe aaenenune ot 84 oo 106,7 kla;

3aKpbITble B3pbiBOOE30NacHble noMelleHns 6e3 arpeccrBHbIX MapoB U rasos;

gonyctumas creneHb 3arpasHerus 1 no ACTY EN 61131-2.

Mo yCTOMYMBOCTM K MEXaHNYECKUM BO3OENCTBUAM BO BPEMS SKCMyaTaLum Npubop COOTBETCTBYET
OCTY EN 61131-2.

Mo yCcTOMYMBOCTU K KNIMMATUYECKMM BO3OENCTBUSM BO BPEMS SKCNyaTauum npubop cooTBETCTBYET
OCTY EN 61131-2.

10



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

Mpu akcnnyaTaumMm M TEXHUYECKOM OOCnyXMBaHUM Heobxoammo cobniopate TpeboBaHWA Ccrneayowmnx
HOPMaTMBHbIX JOKYMEHTOB: «[1paBuna TEeXHIYHOI eKcnnyaTtauil enekTpoycTaHOBOK crnoxusadis» u «[lpasuna
ynawTyBaHHS ereKTpoyCTaHOBOKY.

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

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

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

11



4 MoHTax

4 MoHTax

Mpnbop  ycTtaHaBnMBaeTcs B LWKady  anekTpoobopyaoBaHus.
KoHcTpykumst wkada pfJormkHa obecneumBaTb 3awmTty npubopa ot
nonagaHus Bnaru, rpsiav n NOCTOPOHHMX NPEeMETOB.

[lnsa ycTaHoBKM NpuGopa crieayeT:

1. Y6emuTbcsa B HanMyum cBOOOOHOrO NPOCTpaHCTBA: HEOBXoaUMO
50 mm Hag npubopom 1 Nog HUM AN1A NoAKYeHUs Nnpubopa u
NpoKnagkM NnpoBOJOB. 0

2. 3akpenutb npubop Ha DIN-perike nnm Ha BepTUKanbHOM
NMOBEPXHOCTU C NMOMOLLbK BUHTOB (CM. PUCYHOK 4.1).

N\ ﬁ
|
\ O
=]
E 5 PucyHok 4.1 — BepHbI MOHTaX
X
v

7
00 07

57/ \\SF

PucyHok 4.2 — HeBepHbI MOHTaxX

BHUMAHUE
A OnutenbHas akcnnyartauusi npubopa ¢ HEBEPHLIM MOHTaXXOM MOXET NPMBECTU K €70 NOBPEXAEHUNIO
(cm. pucyHok 4.2).



4 MoHTax

38 2 018.93,5

0

(ST | —

i
1

116

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

5 MNMoaknroyeHune

5.1 PekomeHAaaunu no NnogKNoO4YeHUIo

BHeLLHMe CBA3M MOHTMPYIOT NPOBOAOM ceyeHnem He 6onee 0,75 mm2,

[ns MHOTOXWMbHbIX NPOBOAOB CrEAYET UCMOSb30BaTb HAKOHEYHMKN.

Mocne MoHTaxa NpoBoAa crneayeT YrnoXuTb B kabenbHOM KaHare kopryca npubopa 1 3aKpbiTb KPbILLIKOWA.

B cnyyae Heob6xoguMoCTH crieqyeT CHSATb KNeMMHUKU Npubopa, OTKPYTUB ABa BUHTA MO yriam KNeMMHUKOB.

I'IpOBop,a nnTaHnA cnegyet MOHTUpPOBaTh C NOMOLLBbIHO OTBETHOIO KneMMHUKa U3 KOMMNJieKTa NOCTaBKA.

2 BHUMAHUE
MoaxntoyeHne n TexHnyeckoe obenyxnBaHne NPoOU3BOAUTCS TOMBKO NPU OTKIMIOYEHHOM NUTaHUN
npubopa 1 NOAKMIYEHHbIX K HEMY YCTPOWCTB.

2 BHUMAHUE
3anpeluaeTcs NoAKMoYaTh NPOBOAA Pa3HOro CeYEHNs K OOHOM KneMme.

BHUMAHUE
4 ” \ | 3anpeluaeTcs nogkntoyaTts Gonee AByX NPOBOAOB K OAHON KIieMMe.

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 >
—~ | DI14
~_ SS/COM
-~ SS/COM
DI15
DI16
-
DI17 -
- F D8
>
~_ big |
) D20
O' [ | ]

PucyHok 5.1 — HazHayeHne KOHTaKTOB KNneMMHUKa

Tabnuua 5.1 — HasaHayeHne KOHTaKTOB

HanmeHoBaHue HasHauyeHue

DI1-DI20 Bxogb! DI1-DI20

COM (ans OBEH MB210-204)
SS (ana OBEH MB210-202)

O6uwas To4Kka NMTaHUs BXOO0B

5.3 HaszHayeHue pa3bemoB
Pasbembl MHTEpdENCOB 1 NUTaHMA NpMbopa NpMBEAEHbI Ha pUCYHKe 5.2.
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5 MopgkntoyeHne

Pasbembl onst
MoAKIIoYeHNs

I~ kabens Ethernet

PucyHok 5.2 — PaszbeMbl npubopa

5.4 NMutaHue

0B 24 B

PucyHok 5.3 — HazHauyeHue KOHTaKTOB NUTaHUA

BHUMAHUE
y4 . \ | icnonb3oBaHne UCTOUYHWUKOB NUTaHKA 6e3 NoTeHuMansHom passsasku Unu ¢ 6a3oBoi (OCHOBHOM)

M3onsumen uenem HU3Koro HanpsaXeHua ot NNHUIA nepemMeHHOro Toka MOXeT NpmMBeCcTn K NoABINEHUIO
onacHbIX Haﬂpﬂ)KeHVlVl B Lienax.

5.1 NoaknioyeHUue K BXxoaam

511 HOAKHIO'-IeHVIe K ANCKPEeTHbIM BXoAaM AAaTYUKOB TUNa «CyXOI7I KOHTaKT»
K npnbopy MmoxxHo nogxntoyvaTb 4o 20 4aTYMKOB TUMA «CYXOWM KOHTaKT».

Llenn COM/SS ob6beamHeHbl BHyTpy npubopa.

Cxewma nogkntoyeHus gatumkos kK OBEH MB210-202 npeacrtasneHa 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 nogknrouyeHums Kk Bxogam DI1-DI20 OBEH MB210-202

Cxewma nogkntoyeHus gatymkos kK OBEH MB210-204 npencrtasneHa Ha pucyHke 5.5.

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

COM

PucyHok 5.5 — Cxema nogkntoveHus k Bxogam DI1-DI20 OBEH MB210-204

5.1.2 NMNoakn4YeHUe CUrHanoB TPaAH3UCTOPOB pP-n-p U N-p-n TUNOB

Jatymk
p-n-p DI1 "
c OK Natumk
DI2 n-p-n DI1
OK
DI3 i DI2
DI4 DI3
Di4
[ ]
: °
Br .- .
2482 SS i sS
% 24 B &
+ +
PucyHok 5.6 — NoaknoyeHne TpaH3NCTOPOB p-n-p PucyHok 5.7 — lNoakntoyeHue
(Tonbko gnsa OBEH MB210-202) TPaH3UCTOPOB N-p-n
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5 MopgkntoyeHne

5.1.3 MNoaknoyeHne 3aHKOAEPOB pP-N-p U N-p-n TUNOB
Ha pucyHkax npeacrasneHo nogkntoveHne aHkogepos k moaynio OBEH MB210-202.

PucyHok 5.8 — lNoakntoveHne aHKoaepoB

+
OHkogep C _
BbIXOAOM
una p-n-p A DI3
B Dl4
+ DI5
OHkogep © _
BbIXOAOM DI6
na p-n-p A DI7
B
DI8
+
OHKopep € _
BbIXOAOM
™Mna p-n-p A
B

| [ ss |

TMNa p-n-p

PucyHok 5.9 — lNoakntovyeHne 3HKoAepoB TUna h-p-n

5.4 NMopakntovyeHne no untepdency Ethernet

[ns nogkntoveHus npubopa k cetn Ethernet MoXxHO Mcnonb3oBaTh CrneayroLmne CXembl;

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

O

1.

MacTtep cetu

Ethernet
Switch
10/100 M6wur/c

e
[ q

+

OHkozep ¢ _
BbIXOAOM
TNa n-p-n

W >

DI3

=+

OHkopep C _
BbIXOZIOM
TMna n-p-n

Dl4

DI5

—

DI6

+ (oo >

OHkogep ¢ _
BbIXOAOM
TNa n-p-n

W >

DI7

DI8

-9 9+
24 B

Br1

LLnto3 ans Beixoaa
B MHTEpHET

MK

SS

MakcumanbHas anvHa nuHmi ceasm — 100 m.

PucyHok 5.10 — MoagkntoyeHue no cxeme «3Be3aa»
NPEQYNPEXOEHUE

2. TllopgkntoveHne BO3MOXHO Kk ntobomy nopty Ethernet npubopa.

3. HesagencteoBaHHbIN Ethernet-nopt cnegyeT 3akpbiTh 3arfyLIKON.

Ina nogkntoyeHuns no cxeme «Llenoyka» criegyet ucnonb3oBaTh oba Ethernet-nopta npuGopa. Ecnu nputop
BbILLEN U3 CTPOS UMM OTKMOYMIIOCH NUTaHWe, TO AaHHble OyayT nepedaBaTbcs ¢ nopta 1 Ha nopT 2 6es

paspbiBa CBA3N.

©

Mactep ceTu



5 MopgkntoyeHne

MNK LWnto3 gnsa Bbixoga
el B WHTepHeT

MacTep cetu

PucyHok 5.11 — MNopgkntoyeHue no cxeme «Llenoyka»
@ NPEAYNPEXOEHUE

1. MakcnmanbHasa gnvHa nNMHUM CBA3WM MEXAy OBYMS COCEAHNMW aKTUBHLIMW YCTPONCTBAMM Npu
NnoakntodeHnmn no cxeme «Llenoyka» gomkHa 6biTb He 6onee 100 m.

,D,OI'IyCKaeTCH CMeXHad cXeMa NogKrn4yeHu4.

HesapencTteoBaHHbIN Ethernet-nopt cnegyeT 3akpbITh 3arnyLLKON.
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6 YCTpONCTBO M NpMHLUMN paboThl

6 YcTpoucTBO M NpUHUMN paboThbl

6.1 MpwuHuMn pa6oTbl

Mogaynb nonyyaet komaHabl oT Mactepa ceT 1 B OTBET OTNPaBseT MHPOPMALUNIO O COCTOSAHUN ANCKPETHBIX
BXOOOB.
B kauecTtBe MacTepa ceTn MOXXHO UCMNOmMb30BaTh:

o T[IK;

o [JIK;

* MaHenb onepartopa;

* yAaneHHbIn obnayvHbIv cepBuc.

6.2 UHamnkauma v ynpasneHuve

Ha nuueson naHenu npubopa pacrnonoXeHbl 3MeMeHTbl WHAWKauMM — cBetoguodbl. 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 — JluyeBas naHenb npubopa

@ NPEAYNPEXOEHUE

B HWKHEN YacTn nuueBon naHenu pacnonoxeHo nomne «IP».

Mone «IP» npegHasHavyeHo ansa HaHeceHus IP-agpeca Moaynsa TOHKMM MapkepoMm Uinm Ha BymadkHom
HaKnemnke.

Tabnuua 6.1 — HasaHayeHWe MHAUKATOPOB

UHpgukatop CocTosiHMe nHaukarTopa Ha3Ha4yeHue
| o HanpsipkeHne nutaHus npubopa
Mutanne O (3eneHblin) CeeTutcs nofaHo
Eth 1 (3eneHbiil) Muraer Mepenaya gaHHbIX Mo nopTy 1
Ethernet
Eth 2 (3eneHbiil) Muraer Mepenaya AaHHbIX MO NOPTY 2
Ethernet
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.1

Unpukartop

CocTosiHne nHgm KaTopa

HasHa4yeHune

ABapust A (KpacHblin)

He cBetutcs

C6own oTcyTCTBYHOT

CBeTnTCs NOCTOSIHHO

C6o0i OCHOBHOrO NpunoxeHus un/
UInn KoHdurypawumm

Bknitovaetcsa Ha 200 mc oauH pa3
B TPW CEKYHAbI

Heobxoamma 3ameHa 6atapen
nUTaHWsl Yacos

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

Mogynb HaxoguTcs B 6e3onacHoOM
COCTOSIHUK

Bkntouen 900 mc,
100 Mc BbIKITIOYEH

AnnapaTHbIln cbon nepudepumn
(Flash, RTC, Ethernet Switch)

NHamkaTopbl COCTOSIHMS BbIXOA0B
(kpacHo-3eneHsbie)

CBeTuTcs 3eneHbim

3aMKHYTOE COCTOsIHME BXoAda

He cBetutcs

Pasom KHYTOE€ COCTOAHUE BXOOa

Moa nyueBor NaHernbo PacnonoXeHbl KNEMMHUKU U CePBUCHAs KHOMKa (PUCYHOK 5.1).

CepBucHas kHomnka npefgHasHavyeHa a5isi BbINONHEeHNUs crieayowmx oyHKUMIA:

* BOCCTaHOBIEHME 3aBOACKMX HacTpoek (pasgen 7.8);
« ycTaHoBKa IP-agpeca (pasnen 7.4);
« 06HOBREHWe BCTPOEHHOrO NporpaMMHoro obecnedeHns (pasaen 7.6).

6.3 Yacbl peanbHOro BpemMeHu

B npubope ecTb BCTpoeHHble 4ackl peanbHoro BpemeHu (RTC). Oum pabotaloT OT COGCTBEHHOrO
GaTapeHoro MCTOYHUKA NMUTaHWS.

Otcuet BpemeHun nponssogntca no UTC B cekyHaax, HaumHas ¢ 00:00 01 axBapsa 2000 roga. 3HaveHne RTC
ncnonb3yeTcs Ans 3anucy B apxme.

6.4 3anucb apxmBa

B moaynb BcTpoeHa dnew-namsts (flash), pasmeveHHas nog dannosyto cuctemy ¢ wndposaHnem annos.
Anroput™m  LWncpoBaHUsA Data Encryption Standard (DES) B pexume cuenneHns 6Gnokos
wudpotekcta (CBC). B kayectBe knwoya ucnonb3yeTcsa cTpoka superkey. Bektop uHuumanusauum
reHepypyeTcsi C MOMOLLbIO Xelw-PyHKuMn (Cm. npunoxeHue A) . AprymeHToM (OyHKUMU SIBASIETCS Naporb,
3apaHHbIv B [10 OBEH KoHdurypatop. B koHLe danna coxpaHaeTcs KOHTpOonbHas cymma, paccymtaHHas no
anroputmy CRC32 (KoHTponbHas cymMMa Takke LwmdpupyeTcs).

ApxuB Mogynsi coxpaHsieTcs B Buae Habopa parnnos. lNepuog apxvBauun, orpaHu4eHne Ha pasmep OL4HOro
hanna n nx KonmyecTBO 3agaetcsi nonb3oatenem B 1O OBEH KoHdwurypatop. Ecnn apxvmB MOMHOCTLIO
3anonHeH, TO AaHHbIe Nepe3anncbIBalOTCA, HAa4YMHasA C CaMblX CTapbIX AaHHbLIX CAMOro CTaporo ganna.

dann apxveBa cocTouT M3 Habopa 3anucein. 3anucu pasgeneHbl cumBoramu nepeHoca ctpoku (0xOAOD).
Kaxxgas 3anncb COOTBETCTBYET OOHOMY MapaMeTpy U COCTOMT M3 Morewn, pasgeneHHbIX CUMBONOM «;» (6e3
KaBblyek). Popmar 3anncu NpuBeLeH B Tabnmue.

Tabnuua 6.2 — Popmat 3anucu B channe apxmea

MapameTp Tun Pa3mep KommeHTapuin
MeTka BpemeHu binary data 4 GanTa B cekyngax HaumnHasi ¢ 00:00 01.01.2000 (UTC+0)
Pasgenutens CTpoKa 1 6ant CumBon «;» (6e3 kaBblvek)
YHUKanbHbIM
MAEHTUGMKATOP cTpoka 8 GauiT B Bnae ctpoku ns HEX-cumBsonos ¢ BegyLmmu
HyNsMu
napameTtpa (UID)
PasgenuTens cTpoka 1 GanT Cwumeon «;» (6e3 kaBblvek)
3aBUCUT OT B Buge ctpokun ns HEX-cumBonos ¢ BegyLLmMmu
3HaueHne napameTpa CcTpoka napameTpa HYTISIMU
Paspnenutenb CTpoka 1 6ant CumBon «;» (6e3 KaBblYek)
1 — 3Ha4yeHMe napameTpa KoppekTHO, O — 3HaveHne
Craryc napametpa | binary data 1 GanT napameTpa HEKOPPEKTHO U ero AarbHenLlasa
0bpaboTka He pekoMeHaoBaHa
[MepeHoc cTpokm binary data 2 bawiTa \n\r (0OxOAQOD)
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6 YCTpONCTBO M NpMHLUMN paboThl

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 U A06aBUTL KOHCTaAHTY-CMeLLeHue (YMCno
cekyHa mexxay 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 — pasgenurens;
0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuKanbHbIV naeHTUdMkaTop napametpa (00003ba00);
0x3B — pasgenurens;
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHne napameTpa (00000001);
0x3B — pasgenurens;
0x31 — cTatyc napameTpa (1 — 3HaYeHne napameTpa KOPPEKTHO);
0x0A 0x0D — c1mBOrbl NnepeHoca CTPOKMU.

Mpnbop ukcnpyeT Bpems B apxXmMBHbIX hannax no BCTPOEHHbIM YacaM pearnibHOro BpeMeHu. Takke MOXHO
3afaTb 4YacoBOW MOSC, KOTOpbIN OygeT cuuTbiBaTbCs BHewHMM 10O (Hanpumep, OwenCloud). 3anuchk BO
dnew-namate (flash) npoucxognt ¢ onpedeneHHOM 4acTOTOW, pacCYMTaHHOM TakMm obGpa3oMm, 4YTOObI
pecypca dnew-namsatu (flash) npubopa xBatuno Ha cpok He meHee 10 net paboThbl.

CuunTbiBaHne apxmBa MOXET ObiTb NPON3BEOEHO:

* obnayHbiM cepBrcom OwenCloud (npon3BoguTCca aBTOMaTUYECKM B Criyvae notepu 1 ganbHenLwero
BOCCTaHOBIEHNS CBA3N);

+ [10 OBEH KoHdpurypaTop (Hanpumep, AN py4yHOro aHanmsa);

» nonb3oBatenbckum MO (¢ nomoubo 20 dyHkuumn ModBus).

Cnmcok apxuBupyembix napameTpoB goctyneH B MO OBEH Kondwurypatop Ha Bknagke WHdopmauma ob
ycTponcTae. [lopsagok 3anucu napameTpoB B apX1MB COOTBETCTBYET NOPSAAKY NapamMeTpoB Ha BKIagke.

NMPUMEYAHUE
II' Mocne obHoBneHns BcTpoeHHoro MO Bce HacTpoku npnbopa kKpome ceTeBbIX COPOCATCS Ha
3aBofckue.
ApxuB cunTbiBaetcs ¢ nomolbio 20 dyHkumn ModBus (0x14). JaHHas dyHKUMSA BO3BpaLLaeT cogepXaHue
permctpos danna namaTn. PyHKUMS NO3BONSAET C MOMOLLBbI OAHOMO 3anpoca NpoYnTaTe O4HY UM HECKOSbKO
3anucen n3 oHOro NN HECKOIbLKUX ansos.

B 3anpoce uTeHus harina ons Kkaxaow 3anncu ykasblBaeTcs:

*  TWUM cCbiNkn — 1 6anT (BormkeH BbITb paBeH 6);
* HOMep chanina — 2 banTa;

* HauvarnbHbI agpec perncTpa BHyTpy gainna — 2 6aiTa;
*  KONMUYEeCTBO PEerucTpoB Ang YteHus — 2 banTa.

NMPUMEYAHUE

|I| Homep dhaina B 3anpoce no ModBus paccunteiBaetcs kak 4096 + nopsakoBbli HoMep dhanna.
MopsakoBas HyMmepaums dannos BegeTcd ¢ Hyns. MNapameTp NocnegHuin MHOAEKC apxnBa COAEPXKNUT
nopsiaKoBbIN HOMep doavina apxvBea, B KOTOPbIN NOCNeaHMI pa3 NpoM3Boauiach 3anuch gaHHbIX.

KonnyecTBo cuMTbIBaeMbIX PErMCTPOB B 3anpoce AOMKHO ObiTb NogobpaHo TakMm obpa3oM, 4Tobbl AnnHa
OTBETa He npeBbIwana gonycTumyto anuHy naketa ModBus (256 6anT).

Pasmep davina apxvBa 3apaHee He U3BECTEeH, MO3TOMY CreAyeT CYMTbIBaTb MOPLMM AaHHbIX C MOMOLLBIO
OoTAenbHbIX 3anpocoB. Ecnv B oTBeT Ha 3anpoc Oyger nonyyeHo coobLleHne C KOAOM  OLIMOKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO cgenaTtb BbIBOA, YTO agpeca pernctpoB B 3anpoce
HaxogATcs 3a npegenamu cpanna. Ytobbl cuvMTaTh nocrnegHWe AaHHble davina, Tpebyercss yMeHbLUTb
KOMNM4YeCcTBO PErMCTPOB B 3anpoce.

f BHUMAHUE
MNpwv BLIKMIOYEHUN NUTAHUSA MOAYNSA NPON3BOANMAas B MOMEHT CHATUS MUTaHWA 3anuchk B dpaiine
apxvBa MOXET He COXPaHUTLCA.
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

6.5 Pexxnumbl ooMeHa AaHHbIMU

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

pa3HbiMU MaCTepaMM CeTun;

* coegnHeHune n obmeH ganHbiMu ¢ MK ¢ nomousto nporpammel « OBEH KoHdurypatopy;
+ 0bmeH c yaaneHHbIM obnayHbiMm cepsmucom OwenCloud (Heobxoaynm goctyn B IHTEpHET).

6.5.1 Pa6oTta no npotokony Modbus TCP

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

Onepauusn

PYyHKUMA

YTteHne

3 (0x03) nnun 4 (0x04)

3anucb

6 (0x06) nnn 16 (0x10)

Cnuncok pernctpoB Modbus cumTbiBaeTcs ¢ npubopa ¢ nomowbio nporpammbl « OBEH KoHdurypartop» Bo
Bknagke «lMapameTpbl ycTponcTeay. A Takke cnmcok pernctpoB Modbus npeacTaBrneH B Tabnmuax HuXe.

Tabnuua 6.4 — O6wme perucTpbl onepatuBHOro o6meHa no nporokony Modbus

HasBaHue Pernctp Pasmep/Tun/onncaxHue

HasBaHue (Mms1) npubopa ans 0xF000 CumBonbHas cTpoka go 32 6anT,

nokasa nonb3oBarernto (DEV) koamposka Win1251

Bepcus BctpoeHHoro MO npnbopa 0xF010 CumBornbHas cTpoka o 32 6anr,

ans nokasa none3osatento (VER) koguposka Win1251

HassaHve nnatopmebl 0xF020 CwvmBonbHasi cTpoka ao 32 6anr,
Win1251

Bepcus nnatgopmbl 0xF030 CumBonbHas cTpoka go 32 6anT,
Win1251

Bepcusa annapatHoro 0xF040 CumBonbHas cTpoka ao 16 6anT,

obecnevyeHus Win1251

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

WHopmaums Win1251

Bpewms n pata 0xF080 4 6anTa, B cekyHaax ¢ 2000 r

Yacosow nosc 0xF082 2 banTa, signed short, cmeLleHue B
MUWHyTax oT puHBKMYa

3aBogckon Homep npubopa 0xF084 CumBonbHas cTpoka 32 baiTa,

kogmposka Win1251,
ncnonb3yercs 17 cCMMBOIOB

Tabnuua 6.5 — Peructpbl o6meHa no nporokony ModBus

MapameTp 3HaueHue (ea. uam.) Appec peructpa Tun pocTtyna dopmat
DEC HEX AaHRbIX
Bpewmsa n gata (UTC) ¢ 2000 r., cekyHa 61568 0xFO80 | Torbko YTeHue UINT 32
HoBoe Bpems c 2000 r., cekyHq 61565 0xFO7D YteHne n UINT 32
3anucb
3anucaTb HoBOe BpeMsi | 0 — He 3anucbiBaTh; 61567 OxFO7F YteHne n UINT 16
1 — 3anucatb 3anucb
YacoBom nosic CMELLeHNe B MUHyTax 61570 0xF082 YUrteHune n UINT 16
oT rpI/IHBI/I‘-Ia 3anncb
Bpewms B - 61563 OxFO7B | Tonbko YTeHue UINT 32
MUIIIMCEKYHAaX
Texkywun IP-agpec - 26 Ox1A TonbKo YTeHue UINT 32
TekyLiasa macka - 28 0x1C Tornbko yTeHune UINT 32
noaceTtum
Texkywnn IP-agpec - 30 Ox1E Tonbko uTeHne UINT 32
Lwino3a
YctaHoBuTb IP-agpec - 20 0x14 YT1eHne n UINT 32
3anucb
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AanHBIX
YCTaHOBUTbL Macky - 22 0x16 YrteHue n UINT 32
nogcetu 3anvchb
YctaHoBuTh IP-agpec - 24 0x18 YT1eHne n UINT 32
wino3a 3anucb
Pexxum DHCP 0 — NonHbIM 3anperT; 32 0x20 YTteHne n UINT 16
1 — TONbLKO YTEHUE; 3anumcb
2 — TONbKO 3anucb
MNopkntoveHue k 0 — BbIKI.; 35 0x23 YTteHne n UINT 16
OwenCloud 1 — BKIT. 3an1cb
Cratyc nogknioyeHus K | 0 — HeT cBA3K; 36 0x24 Tonbko yTeHne UINT 16
OwenCloud 1 — coeanHeHwue;
2 — paborTa;
3 — owmnbKa;
4 — HeT napons
Tanm-ayT nepexoga B |0...60 (cekyHn) 700 0x2BC YTteHne n UINT 8
6esonacHoe cocTosaHue 3anucb
PaspelueHue 0 — 3abnokMpoBaHo; 701 0x2BD YUrteHune n UINT 16
KOHUrypmpoBaHus n3 | 1 — paspeLueHo 3anumcb
yAaneHHoro obnayvyHoro
cepBuca
YnpasneHue n 3anucb | 0 — 3abnokmpoBaHo; 702 0x2BE YUTteHne n UINT 16
3HavYeHun n3 1 — paspeLueHo 3anucb
yaaneHHoro obnayHoro
cepsuca
[ocTtyn Kk peructpam 0 — NonHbIV 3anperT; 703 0x2BF YrteHne n UINT 16
Modbus 13 yganeHHoro | 1 — TofnbKo YTeHME; 3anucb
obnayHoro cepsuca 2 — TONbKO 3anuch;
3 — nonHbI gocTyn
Crartyc npubopa — 61620 0xFOB4 | Tonbko YTeHue UINT 32
MAC agpec — 61696 OxF100 | TonbKo 4TeHue UINT 48
DNS cepsep 1 - 12 0xC UrteHue n UINT 32
3anncb
DNS cepsep 2 - 14 OxE YTteHne n UINT 32
3anncb
CocTtosHue 6atapeun 0...3300 (mB) 801 0x321 Tonbko YTeHne UINT 16
(HanpsixeHne)
Mepuon 10...3600 (cekyHn); 900 0x384 YTteHue n UINT 16
apXuBMpPOBaHS 3aBofcKasi HacTpowka 3anvcb
— 30
CoctogHue 0...1048575 51 0x33 Tonbko uTeHne UINT 32
ONCKPETHbIX BXOO0B
DI1-DI20, 6uTtoBas
Macka
JlononHuTenbHbIN 0 — OTKJTHO4EH; 64 0x40 YteHune n UINT 16
pexum paboTtbl BXoga |1 — nogcyer 3anncb
DI1* WUMNYIbCOB;
2 — namepeHne
nepvoaa;
3 — n3mepeHmne 4acToThbl
[ononHUTEnbHLIN 0 — OTKJTIO4EH; 65 0x41 YTteHne n UINT 16
pexum paboTbl Bxoga |1 —noacyer 3annch
DI2* NMNYIbCOB;
2 — namepeHne
nepuogaa;
3 — n3MepeHne 4acToTbl
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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
JononHUTENbHbIN 0 — OTKIIOYEH; 66 0x42 YteHuve n UINT 16
pexuMm paboTel Bxoga |1 — nogcyer 3anncb
DI3* UMMYbCOB;
2 — nsmepeHue
nepuogaa;
3 — n3amepeHue
4acToThl;
4 — obpaboTka
CWrHamnoB aHkoAepa
JJononHuTenbHbIN 0 — oTKITHO4EH; 67 0x43 YT1eHne n UINT 16
pexum paboTtbl BXoga |1 — noacyer 3anuncb
Dl4* NUMMYMbCOB;
2 — n3amepeHue
nepvoaa;
3 — n3amepeHue
YacToThl;
4 — obpaboTka
CWrHamnoB aHKoaepa
[ononHUTEnbHLIN 0 — OTKIOYEH; 68 0x44 UteHue n UINT 16
pexum paboTbl Bxoga |1 — noacyer 3anucb
DI5* NMMNYIbCOB;
2 — namepeHne
nepvoaa;
3 — n3amepeHue
4acToThl;
4 — obpaboTka
CUrHanoB 3HKoaepa
JononHuTenbHbIN 0 — oTKMIOYEH; 69 0x45 UrteHue n UINT 16
pexuMm paboTel Bxoga |1 - nogcyer 3anucb
Dl6* UMMYnbCOB;
2 — namepeHne
nepuogaa;
3 — n3amepeHue
YacToThl;
4 — obpaboTka
CWrHamnoB aHkoAepa
JJononHuTenbHbIN 0 — OTKIIOYEH; 70 0x46 YTteHne n UINT 16
pexuMm paboTel Bxoga |1 — noacyer 3anncb
DI7* NMMNYIbCOB;
2 — n3mepeHue
nepvoaa;
3 — n3amepeHue
4acToThl;
4 — obpaboTka
CWrHamnoB aHKoAepa
[ononHUTenbHLIN 0 — OTKIIIOYEH; 71 0x47 UteHuve n UINT 16
pexum paboTbl Bxoga |1 —noac4yer 3anucb
DI8* UMMYnbCOB;
2 — namepeHue
nepvoaa;
3 — n3amepeHue
YacToThl;
4 — obpaboTka
CUrHanoB 3HKoaepa
BkroveHne punstpa |0 — BbIKA; 96 0x60 YUTteHue n UINT 16
aHTugpebesra ans 1 —BKI. 3annch
Bxoaa DI1
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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

BkntoveHne dpunstpa |0 — BbIKA; 97 0x61 YUTteHne n UINT 16
aHTuapebesra ons 1 — BKIT. 3anvchb
Bxoga DI2
BkntoueHune unstpa |0 — BbIKI.; 98 0x62 YteHne n UINT 16
aHTuapebesra ons 1 — BKI. 3anumchb
Bxoaa DI3
BkntoveHne dpunstpa |0 — BbIKA; 99 0x63 YUTteHne n UINT 16
aHTuapebesra ons 1 — BKI. 3anumchb
Bxoaa Dl4
BkntoveHune dpunstpa |0 — BbIKN; 100 0x64 YrteHune n UINT 16
aHTuapebesra ons 1 — BKI. 3anucb
Bxoaa DI5
BkntoveHne dpunstpa |0 — BbIKN; 101 0x65 YTteHve n UINT 16
aHTugpebesra anga 1 —BKI. 3anucb
Bxoaa DI6
BkntoveHne dpunstpa |0 — BbIKM; 102 0x66 YrteHune n UINT 16
aHTnapebesra ons 1 —BKI. 3anunchb
Bxoaa DI7
Bkntoyenne counetpa |0 — BbIKS; 103 0x67 YTteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anncb
Bxoaa DI8
BkntoueHne dounstpa |0 — BbIKN.; 104 0x68 YTteHve n UINT 16
aHTugpebesra anga 1 —BKI. 3anucb
Bxoaa DI9
Bkntoyenne counetpa |0 — BbIKS; 105 0x69 YTteHne n UINT 16
aHTnapebesra ons 1 —BKN. 3anncb
Bxoga DI10
BkntoyeHne counetpa |0 — BbIKS; 106 Ox6A YrteHue n UINT 16
aHTugpebesra ansa 1 —BKI. 3anucb
Bxoga DI11
Bkntoyenne counetpa |0 — BbIKS; 107 0x6B YteHne n UINT 16
aHTnapebesra ons 1 — BKN. 3anncb
Bxoga DI12
BkntoueHune counestpa |0 — BbIKN.; 108 0x6C UrteHue n UINT 16
aHTnagpebesra ons 1 —BKI. 3annch
Bxoga DI13
BkntoyeHne counetpa |0 — BbIKS; 109 0x6D YteHne n UINT 16
aHTugpebesra ansa 1 —BKI. 3anunchb
Bxoaa DI14
BkntoyeHne counetpa |0 — BbIKIT; 110 Ox6E YteHne n UINT 16
aHTnagpebesra ons 1 —BKI. 3anncb
Bxoga DI15
BkntoyeHne comnetpa |0 — BbIKST; 111 Ox6F YteHne n UINT 16
aHTnagpebesra ons 1 — BKI. 3annch
Bxoga DI16
BkntoyeHune counetpa |0 — BbIKIT; 112 0x70 YrteHne n UINT 16
aHTnagpebesra ons 1 — BKI. 3anmcb
Bxoaa DI17
BkntoueHune unstpa |0 — BbIKN.; 113 0x71 YUrteHue n UINT 16
aHTnagpebesra ons 1 — BKI. 3annch
Bxoga DI18
BkntoyeHne comnetpa |0 — BbIKI; 114 0x72 YteHne n UINT 16
aHTnagpebesra ons 1 — BKI. 3anmcb
Bxoga DI19
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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
BkntoueHnune unstpa |0 — BbIKN.; 115 0x73 UrteHune n UINT 16
aHTugpebesra ans 1 — BKN. 3anucb
Bxoga DI20
Mepuoa namepeHuns 0 — 10 munnucekyHg; 128 0x80 YteHne n UINT 16
yactotbl Bxoga DI1* 1— 100 Mmunnuncekyns; 3anucb
2 — 1 ceKkyHAaa;
3 —10 cekyHg
Mepvoa nsamepeHus 0 — 10 MunnncekyHa; 129 0x81 YteHne n UINT 16
yacToTbl BXxoga DI2* 1 — 100 MUNNnceKkyHa; 3anucb
2 — 1 cekyHAa;
3 —10 cekyHAa
Mepnoa namepeHuns 0 — 10 munnucekyHg; 130 0x82 YTeHuve n UINT 16
yacTtoTbl Bxoga DI3* 1 — 100 munnuncekyng; 3anucb
2 — 1 ceKkyHAaa;
3 — 10 cekyHa
Mepvoa nsamepeHus 0 — 10 MunnucekyHg,; 131 0x83 YT1eHne n UINT 16
YyactoTbl Bxoga DI14* 1 — 100 munnumcekyHg; 3anuck
2 — 1 cekyHAa;
3 —10 cekyHa
Mepnoa namepenHuns 0 — 10 munnucekyHg; 132 0x84 YteHuve n UINT 16
yacToTbl BXxoga DI5* 1— 100 Munnuncekyns; 3anncb
2 — 1 ceKkyHAaa;
3 — 10 cekyHa
Meproa nsmepeHuns 0 — 10 MunnncekyHa; 133 0x85 UTteHune n UINT 16
yacToTbl BXxoga DI6* 1 — 100 MunnncekyHg; 3anncb
2 — 1 cekyHAa;
3 —10 cekyHAa
Mepnoa namepeHus 0 — 10 munnucekyHg; 134 0x86 YteHue n UINT 16
yacToTbl BXxoga DI7* 1 — 100 munnuncekyng; 3anunchb
2 — 1 cekyHAa;
3 —10 cekyHa
Mepuoa nsmepeHus 0 — 10 MunnncekyHa; 135 0x87 YteHne n UINT 16
yacToTbkl BXxoga DI8* 1— 100 MunnuncekyHg; 3anucb
2 — 1 cekyHAa;
3 — 10 cekyHAa
3HaveHune Bxoga DI1 B |0...4294967295 160 0xAO0 TonbKko YTeHne UINT 32
OONONMHUTENBHOM (MMnynbCbl) — pexunm
pexunme* 1;
10...4294967295 (Mmc)
— pexum 2
100... 4294967295 ("u)
— pexunm 3;
0...4294967295
(vmnynbebl) — pexum 4
3HadveHune Bxoga DI2 B |0...4294967295 162 0xA2 Tornbko yTeHne UINT 32
JOMNONHUTENBHOM (MMNynNbCbl) — pexum
pexume* 1;
10...4294967295 (mc)
— pexunm 2
100... 4294967295 ("u)
— pexum 3;
0...4294967295
(vmnynbebl) — pexum 4
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6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTp

3HayeHue (ea. u3m.)

Apnpec peructpa

DEC

HEX

Tun gocTtyna

dopmat
AaHHbIX

3HadveHue Bxopa DI3 B
OOMNONMHUTENbHOM
pexmme*

0...4294967295
(MMMYNbCbl) — pexum
1;
10...4294967295 (mc)
— pexum 2

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

164

0xA4

Tornbko YTeHue

UINT 32

3HaveHue Bxoaa DI4 B
AOMNONTHUTENBHOM
pexunme*

0...4294967295
(MMMYNbCbI) — pexum

10...4294967295 (mc)
— pexum 2

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

166

0OxA6

Tonbko YyTeHne

UINT 32

3HadveHue Bxopa DI5 B
JOMNONTHUTENBHOM
pexunme*

0...4294967295
(MMNyNbCbl) — pexmum

10...4294967295 (mc)
— pexum 2

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

168

0xA8

Tonbko yTeHne

UINT 32

3HaveHue Bxoga DI6 B
OOMNONMHUTENBHOM
pexume*

0...4294967295
(MMNYNbCbI) — pexum

10...4294967295 (mc)
— pexum 2

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

170

OxAA

Tornbko yTeHne

UINT 32

3HadveHue Bxopa DI7 B
OOMNONMHUTENBHOM
pexunme*

0...4294967295
(MMNYNbCbI) — pexum

10...4294967295 (mc)
— pexum 2

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

172

O0xAC

Tornbko YTeHue

UINT 32

3HaueHue Bxoga DI8 B
OOMOMNHUTENBbHOM
pexmme*

0...4294967295
(MMNynNbCbl) — pexum

10...4294967295 (mc)
— pexum 2

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

174

OxAE

Tornbko YyTeHue

UINT 32

3Ha4veHune cyeTvmnka
mMnynbcoB Bxoaa DI9

0...4294967295
(vmnynbcebl)

176

0xBO

Tonbko YyTeHne

UINT 32

3HayeHne cueTumnka
umnynscos Bxoga DI10

0...4294967295
(MMnynbebl)

178

0xB2

Tornbko YTeHue

UINT 32
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

MpogomkeHue Tabnuubl 6.5

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

3HayeHne cyeTumnka 0...4294967295 180 0xB4 Tonbko UTeHne UINT 32
umnynecos Bxoga DI11 | (nmnynbebl)
3HauveHune cyeTumka 0...4294967295 182 0xB6 Tonbko uTeHue UINT 32
umnynecoB Bxoga DI12 | (nmnynbcbl)
3HaJveHne cyeTumnka 0...4294967295 184 0xB8 Tonbko uTeHne UINT 32
umnynecos Bxoga DI13 | (nmnynbebl)
3HayeHne cyeTumka 0...4294967295 186 OxBA Tonbko uTeHne UINT 32
umnynecoB Bxoga DI14 | (nmnynbcbl)
3HayveHne cyeTumnka 0...4294967295 188 0xBC Tonbko uTeHne UINT 32
umnynecoB Bxoga DI15 | (nmnynbebl)
3HayeHne cyeTunka 0...4294967295 190 OxBE Tonbko uTeHve UINT 32
umnynecos Bxoga DI16 | (nmnynbcbl)
3HadeHune cyeTumKa 0...4294967295 192 0xCO0 Tonbko uTeHne UINT 32
umnynecos Bxoga DI17 | (nmnynbebl)
3HayeHne cyeTumka 0...4294967295 194 0xC2 Tonbko uTeHve UINT 32
umnynscos Bxoga DI18 | (nmnynbcbl)
3HayeHue cyeTymka 0...4294967295 196 0xC4 Tonbko YTeHne UINT 32
umnynecos Bxoga DI19 | (nmnynbebl)
3HayeHne cyeTumnka 0...4294967295 198 0xC6 Tonbko uTeHve UINT 32
umnynscoB Bxoga DI20 | (nmnynbcebl)
C6poc 3HaveHus 0 — cbpocuTs; 224 OxEQ YTeHne n UINT 16
cyeTymKka umnynscoB |1 — He cOpoLueH 3anncb
Bxoga DI1
C6poc 3HaveHus 0 — cbpocuTsb; 225 OxE1 YteHne n UINT 16
cyeTymKka umnynscoB |1 — He cOpoLueH 3anncb
Bxofa DI2
C6poc 3HaveHuns 0 — cbpocuTb; 226 OxE2 YUTteHue n UINT 16
cyeTymka umnynscos |1 — He cbpoLueH 3anucb
Bxoga DI3
C6poc 3Ha4veHus 0 — cbpocuTb; 227 OxE3 YTteHne n UINT 16
cyeTymKka umnynbcoB |1 — He cOpoLueH 3anvcb
Bxoga DI4
C6poc 3HaveHus 0 — cbpocuTs; 228 OxE4 YteHne n UINT 16
cyeTymKka umnynecoB | 1 — He cOpoLueH 3anvcb
Bxoga DI5
C6poc 3HaveHus 0 — cbpocuTs; 229 OxE5 YteHne n UINT 16
cyeTymKka umnynecoB |1 — He cOpoLueH 3anncb
Bxoaa DI6
C6poc 3HaveHuns 0 — cOpocuTh; 230 OxE6 UTteHne n UINT 16
cYeTYMKa MMMNynbLCOB 1 — He cbpoLueH 3anucb
Bxoaa DI7
C6poc 3HaveHus 0 — cbpocuTs; 231 OxE7 YUTteHue n UINT 16
cyeTyMka umnynbcoB | 1 — He cOpoLueH 3anncb
Bxoga DI8
C6poc 3Ha4veHus 0 — cbpocuTb; 232 OxE8 YTteHve n UINT 16
cyeTymKka umnynscoB |1 — He cbpoLueH 3anvcb
Bxoga DI9
Cbpoc 3HaueHuns 0 — cbpocuTb; 233 OxE9 YteHve n UINT 16
cyeTymnka umnynbcoB | 1 — He cbpoLueH 3anncb
Bxoga DI10
C6poc 3Ha4veHus 0 — cbpocuTs; 234 OxEA UrteHue n UINT 16
cyeTymka umnynscos |1 — He cbpoLueH 3anuch
Bxoga DI11
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6 YCTpONCTBO M NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) Appec peructpa Tun poctyna dopmat
DEC HEX AaHRbIX
Cb6poc 3Ha4veHus 0 — cbpocuTs; 235 OxEB YrteHue n UINT 16
cyeTymka umnynscoB | 1 — He cbpoLueH 3anvchb
Bxoaa DI12
C6poc 3Ha4veHus 0 — cbpocuTs; 236 OxEC UrteHue n UINT 16
cyeTymka umnynscos |1 — He cbpoLueH 3anncb
Bxoaa DI13
C6poc 3Ha4veHus 0 — cbpocuTb; 237 OxED YTteHve n UINT 16
cyeTymKka umnynbcoB | 1 — He cOpoLueH 3anucb
Bxoga DI14
C6poc 3Ha4veHus 0 — cbpocuTb; 238 OxEE YTteHve n UINT 16
cyeTymKka umnynecoB | 1 — He cOpoLueH 3anucb
Bxoga DI15
C6poc 3Ha4veHus 0 — cbpocuTs; 239 OxEF YrteHune n UINT 16
cyeTymKka umnynscoB | 1 — He cbpolueH 3anumcb
Bxoga DI16
C6poc 3Ha4veHus 0 — cbpocuTs; 240 O0xFO YUrteHue n UINT 16
cyeTymka umnynscos | 1 — He cbpoLueH 3anncb
Bxoaa DI17
C6poc 3Ha4veHus 0 — cbpocuTs; 241 OxF1 UrteHue n UINT 16
cyeTymka umnynbcoB | 1 — He cOpoLueH 3anucb
Bxoga DI18
C6poc 3HaveHns 0 — cOpocuTs; 242 OxF2 YteHne n UINT 16
cyeTymKka umnynbcoB | 1 — He cbpolLueH 3anucb
Bxoga DI19
C6poc 3Ha4veHus 0 — cbpocuTs; 243 OxF3 YrteHune n UINT 16
cyeTymka umnynscoB | 1 — He cbpoLueH 3anvchb
Bxoaa DI20

NMPUMEYAHUE

[i]

* Toneko gns mogyns MB210-202.

6.5.2 Koabl owunbok ansa npotokona ModBus

Bo Bpems pabotel mogynsa no npotokony ModBus BO3MOXHO BO3HMKHOBEHME OLLMOOK, NPEeACTaBEHHbIX B
Tabnuue 6.6. B crnyyae BO3HMKHOBEHUS OLLIMOKM Moadynb oTnpasnsieT Mactepy ceT OTBET C KOAOM OLLNOKM.

Ta6nuua 6.6 — Cnnucok BO3MOXHbIX OLLUMOOK

HassaHue owmn6kn BosBepawaembin kog OnucaHue oWwmnGKN
Heponyctumbiii ko dyHKUMM — oLumnbka
MODBUS_ILLEGAL_FUNCTION 01 (0x01) BOSHVKAET B CIlyae, Cni Moayrb He

nogaepxmeaet yHkumo ModBus, ykasaHHyo
B 3anpoce
Heponyctumbin agpec permctpa — owmnbka

MODBU?A\T:;LDLFESS/’\SL—DATA— 02 (0x02) BO3HUWKAET B Criyyae, ecnu B 3anpoce ykasaHbl
agpeca perMcTpoB, OTCYTCTBYHOLLIMNE B MoZyre
HeponycTtMMoe 3HayeHne faHHbIX — oLmbKa

MODBUS—\I/;%_%GEAL—DATA— 03 (0x03) BO3HUWKAET B Cry4yae, eCnu 3anpoc CoaepXuT
HeLoNyCTUMOE 3Ha4YeHue Ansi 3anncu B perncTp
Owwnbka BO3HUKAET B cryyae, ecrnu

MODBusl—:ill‘lﬁjng—DEVICE— 04 (0x04) 3anpoLLEeHHOE OeNCTBUE HE MOXET ObITb
3aBepLUEHO

Bo Bpems obmeHa no npotokony ModBus moaynb npoBepsieT COOTBETCTBME 3anpoCoB creundukaunm
ModBus. He npolueauwine nposepky 3anpockl UTHOPUPYKOTCA MogyrneM. 3anpockl, B KOTOPbIX Yka3aH agapec,

HE COOTBGTCTBnyLLI,VIVI agpecy moaynsd, Takxe UrHoOpupyroTc4.
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

[anee BbinonHseTca npoBepka koda dyHkuuun. B cnyyae, ecnv B Modyfnb MNPUXOAMT 3anpoc C KOAOM
byHKLUMN, He yKkazaHHOW B Tabnuue 6.7, Bo3HukaeT owmbka MODBUS_ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxuBaeMbix hyHKLUN

HasBaHue dyHKUUMU Koa chyHkuumn OnucaHue pyHKLUM
MODBUS_READ_HOLDING _ 3 (0x03) YUTeHune 3Ha4YeHnn 3 OQHOrO Ui HECKOMbKMX
REGISTERS perncTpoB XpaHeHud
MODBUS_READ_INPUT _ 4 (0x04) YTeHune 3Ha4YeHnn N3 0QHOro MUITM HECKOMbKUX
REGISTERS perncTpoB BBOAA
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anucb 3Ha4YeHns B OAWNH perncTp
MODBUS_WRITE_MULTIPLE_ y
REGISTERS 16 (0x10) 3anucb 3Ha4YeHUI B HECKOSMBbKO PErMcTpos
MODBUS_ READ_FILE_RECORD 20 (0x14) UTteHne apxmBa u3 danna
MODBUS_WRITE_FILE_ y
RECORD 21 (0x15) 3anucb apxuBa B hann

Cutyauun, npuBogsLLmMe K BOSHUKHOBEHMIO OLLMGOK BO Bpems paboTbl ¢ permctpamm, onucaHsl B Tabnuue 6.8.

Tabnuua 6.8 — OwM6GKKM BO Bpemsi paboThbl C perncTtpamu

Ucnonb3yemas dyHKumsA

HanmeHoBaHue oWNGKK

Bo3aMoXxHble cuTyauuu, npueoasiumne
K OLLMOKe

MODBUS_READ _
HOLDING REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* KONMYECTBO 3anpalumBaemblX PerMcTpoB
BonblLue MakcMMarnbHO BO3MOXHOMO
yncna (125);

* 3aMpoC HeCyLLeCcTBYHOLLIEro napameTpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA
ADDRESS

* KONMMYECTBO 3arnpalLMBaeMbIX PErMCTpoB
Bonblue MakcMMarnbHO BO3MOXHOMO
uncna (125);

* 3aMpoC HeCyLLECTBYHOLLIErO NapamMeTpa

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA _
ADDRESS

* MonbITKa 3annucu napamMmeTpa, pasmep
KOTOpOro npesbiwaeT 2 6anTa;

* MONbITKA 3anuMcy napameTpa, 4oCTyn Ha
3annchb K KOTOPOMY 3anpeLleH;

* MoMbITKa 3anncu napamMerpa Takoro Tuna,
3annchb B KOTOPbIN HE MOXET ObITb
OcCyLLleCcTBNeHa AaHHON OyHKUNEN.
MopoepxmBaemble TUNbI:

* 3HaKoBble 1 Be33HaKOoBbIE Lienble
(pa3mep He Gonee 2 GawT);
* Nepeyvncnsiemble;
« float16 (Ha AaHHLI MOMEHT B Moayne
TaKOW TWMN HE UCMONb3yeTCs).
* 3aMpOC HeCyLLeCTBYHOLLEro NnapaMeTpa

MODBUS_ILLEGAL_DATA _
VALUE

* BbIXOA 3a Npeaenbl MakCUManbHOro Unu
MWUHUMAanbHOIO OrpaHMYeHnn Ans
napametpa

MODBUS_ILLEGAL_DATA _
ADDRESS

* 3aMUCb HECYLLLeCTBYIOLLEro napameTpa;

* MoMbITKa 3anncu napamMerpa, 4OCTyMn Ha
3anuncb K KOTOPOMY 3anpeLLeH;

* KONMYECTBO 3anMCbiBaeMbIX PErMCTPOB
BonbLue MakcMmanbHO BO3MOXHOMO
yucna (123)

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA_
VALUE

* He HangeH TepMuHupytowmii cumaon (\0)
B CTPOKOBOM NapameTpe;

* pa3mep 3anpalumBaembix JaHHbIX
MeHbLLE pa3mepa NepBoro 1nm
nocreaHero B 3anpoce napameTpa;

* BbIXOf, 32 Npeenbl MakcuMarnbHOro unu
MWUHUMasIbHOIO OrpaHNYeHUn ons
napametpa
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CVITyaLI,VIVI, npmeogduline K BOSHUKHOBEHUIO ownbok Bo BpemMA paGOTbI C apxmBomM, onncaHbl B Tabnuue 6.9.

Tabnuua 6.9 — OLMGKK BO BpemMsi paboTbl C apXMBOM

Ucnonb3yemas ¢pyHKUUus

HaumeHoBaHue oWNOKKN

Bo3moXHble cuTyauumu, npuBoasiumne
K OLLNOKe

MODBUS_ILLEGAL _
FUNCTION

* OLUMOBOYHBIV pa3mep AaHHbIX (0x07 <=
data length <= 0xF5)

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
cneundukaumu;

* He yganocb OTKpbITb dhann Ansa YTeHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_READ_FILE_

MODBUS_ILLEGAL_DATA_
VALUE

* HE yAanocb NEPEMECTUTLCS K HY)KHOMY
CMeLleHuno B hanne

RECORD

MODBUS_SLAVE_DEVICE_
FAILURE

* oLnbKa yganeHus danna npu 3anpoce
Ha yaaneHue;

* 3aMNpOC CrMLLKOM DONbLIOro KonnyecTea
AaHHbIX (6onble 250 6anT);

* HegonycTuMbIv record number (6onbLue
0x270F);

» HegonycTuMmbln record length (bonbLue
Ox7A)

MODBUS_ILLEGAL _
FUNCTION

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

MODBUS_WRITE_FILE_

MODBUS_ILLEGAL_DATA_
ADDRESS

« reference type He cooTBeTCTBYET
cneundukaumu;
* He yaarnocb OTKpbITb dhann ans sanucu

RECORD

MODBUS_SLAVE_DEVICE_
FAILURE

* 3anpaluMBaeMblin chann OTCYyTCTBYET;

* 3anpaluvBaemblii chann JoCTyneH
TONbKO ANt YTEeHUS;

* He yganocb 3anucaTb HeobxogmMmoe
Konu4ecTtso 6anT

6.6 Pexxumbl paboTbl AUCKPETHLIX BXOOO0B
Bxogbl Moayns paboTatoT B peXxume onpeaeneHuns Normyeckoro ypoBHS.

[lns kaxxgoro Bxoaa 3a4enCcTBOBaH CHETUYMK MMnNyrnbCOB, NOCTyNaKoWMX Ha BXOA.

Tabnuua 6.10 — MNapameTpbl cyeTYMKA UMNYNLCOB

MapameTp

3HayeHue

Pa3psigHoCTb

32 out

MakcumarnbHas YacToTa BXOAHOIo curHana

400 Iy,

MonasneHue apeGesra

Bkn./Bbikn. HactpanBaetcs B nporpamme «OBEH
KoHdpurypaTop»

Bpems nogaeneHus gpebesra

25 mc (He HacTpanBaeTcs)

A BHUMAHUE

Ecnun

CYETHUK

nepenornHunc4, TO

COOTBETCTBYHOLLMI

[ns paboTtbl ¢ curHanamm YactoTton 6onee 40 'y npu ckBaxkHocTn 0,5 N MeHee He cneayeT BKYaTb
nogaesneHune gpebesra KOHTaKTOB, TaK Kak NonesHbIn curHan byaet NpuHAT 3a gpebesr n nponyLeH.

peructp  OGHynsieTcss  aBTOMaTUYECKW.

[NocnepoBaTenbHOCTb AENCTBUIN ONst NpUHYOUTENbHOIro 06HyJ'IeHMF| npuBegeHa B pasgerne 7.9.

NMPUMEYAHUE

[i]

Bo BpeM4d nepesarpy3kn 3Ha4eHmne cHeT4nka C6paCbIBaeTCF|.

3Ha4yeHna CoCcTosHUS AOVNCKPETHbIX BXOOOB XpaHATCA B Buae OMTOBOM MacKkMm W CcuUMTbIBalOTCA U3

COOTBETCTBYIOLLIEro perucrtpa.

MepBble 8 BxopoB mogyns OBEH MB210-202 nogaepXuBaroT criefyloline AOMOMHUTENbHbIE PeXUMbI

paboThbl:

*  MOACYET KOSIMYECTBA BbICOKOYACTOTHbIX MMMYNbCOB (CM. pa3aen 6.6.2);
* M3MepeHue 4acToThbl (CM. pasaen 6.6.3);
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

+ 00paboTka curHanoB aHkoAepa (cMm. pa3gen 6.6.4). BoamoxxHo nogknioyeHve 4o 3 3HKOAEPOB.

@ ‘I'IPEHYI'IPE)K,U,EHI/IE

Ha ogHom Bxoae MOXeT ObITb BKITHOYEH TONLKO OAWH AOMONTHUTENbHbIN pexnm paGOTbI.

BbI6MpaTb M HaCTpamBaTb PEXUMbl CrnenyeT:

* B napameTpe «[ononHUTeNbHbLIN peXxum padboTtbi» nporpammsl « OBEH KoHdurypatop»;
* 13 yganeHHoro obrnavyHoro cepeepa;
* o npotokony Modbus TCP.

6.6.1 Pexxum onpeaeneHns NorM4eckoro ypoBHS

pynna Bxogos DI1-DI20 moayns BbINONHAET onpeaeneHne Norm4eckoro YpoBHS.

Mo onpocy moaynb Bo3BpaluaeT B pernctp Modbus 6G1MTOBYIO Macky, COOTBETCTBYIOLLYIO COCTOSIHUIO BXOOO0B.
OnpegeneHne NornMYeckoro ypoBHS NPOU3BOAUTCS MOCTOSIHHO U HE 3aBUCUT OT BKITIOHMEHNS PEXMMA CHETUMKA
NUMMyNbCOB, U3MEPEHUS YaCTOTbl UM 06PabOoTKN CUTHANOB 3HKOAEPA.

6.6.2 PexxuMm noacyeTa yncna BbICOKOYACTOTHbLIX MMMNYNLCOB

Pexvm nogcyeTa yncna BbICOKOHACTOTHbIX MMMYyNbcoB paboTaeT anga sxogos DI1-DI8.
MakcumarnbHasa YactoTta BxogHoro curHana — 100 kI'y npu koadpmumenTe 3anonHeHus 0,5.

[ns kaxgoro Bxoga 3afgelcTBOBaH 32-paspsfHblii CHETUMK. 3HAYEHUS CYETYMKA BXOAA CUMTLIBAOTCS U3
permcTpa, COOTBETCTBYHOLLENO JAHHOMY BXOAY.

B cnyyae nepenonHeHus cdeTyMka 3HadeHue OOHynsieTcd. [ns npuvHyguTenbHOro OBHYMNeHus cyeTvMka
cneayet 3anucatb 3HadeHne 0 B pernctp cbpoca 3HayveHnss Bxoga B AOMONHUTENbHOM pexume. OBHyneHune
cyeTumKa Byaet nponsseneHo B TedeHne 10 mc nocne 3anucu 3HaveHus 0.

6.6.3 Pexxum namepeHusi 4actoThbl

Bxoabl DI1-DI8 MOXHO HacTpouTb Ha PeXumM M3MEepeHUsl 4acToTbl, B KOTOPOM Ha BXOA NogaeTcs curHan
npsimoyronsHon dpopmbl Yactotom ot 0 'y go 100 kly,.

[ns naHHoro pexnmMa HeobXoAMMO YCTaHOBUTL AnanasoH U3MepeHus:

e or0lymo100 My;
01100 Ny go 100 kly,

B ananasoHe ot 0 go 100 'y n3amepsaeTcs nepnog BXOQHOIO CUrHana B Mc.

B guwanasoHe ot 100 'y go 100 kly namepsieTca yactoTa BXOAHOro curHana B 'y, YacTtora Bblumcnsierca
nyTem nogcyeTa KonmyecTsa UMNynNbCOB, MOCTYNMUBLUMX HA BXOZ, 3@ NEPUOL U3MEPEHNSI.

3HadyeHVe nepuoga U3MepeHus YyCTaHaBNMBAETCHA MpU HaAcTporke C nomowpbl nporpammel «OBEH
KoHdourypatop» B napameTtpe «lepuoa namepeHus».

BoamoxHble 3Ha4YeHus nepuoga namepenus: 10 mc, 100 mc, 1 ¢, 10 c. 3HadyeHne no ymonyaHuto — 1 c.

[ns kaxgoro Bxoga 3agencTBoBaH 32— paspsgHbii permctp. 3HavyeHUst BXOO4a CUHMTLIBAKOTCHA M3 perucrpa,
COOTBETCTBYIOLLIErO AAaHHOMY BX0AY.

6.6.4 Pexxkum 06paboTKM CUrHaANoOB € 3HKoAepa

K mMoaynto BO3MOXHO NOAKMNIoMEHME A0 Tpex ABYXKaHarnbHbIX 3Hkoaepos (6e3 Z kaHana). Homepa Bxogos Ans
nogkntoyexus: 3-4, 5-6, 7-8.

MakcmmanbHas YactoTa curHanos ¢ 9Hkogepa — 100 klu.

[ns kaxgoro Bxoaa 3agencTBoBaH 32—paspsaHbli perncTp, B KOTOPOM HaXO4MTCHA HAKOMMEHHOEe KONMYeCcTBO
UMMYNbCOB C YYETOM HanpasneHusi BpalleHWs nocrne O6HyneHus, 3aduKCcMpoBaHHOE 3HKogepoMm. Ecnim
nocrne obOHyNeHUs1 HanpaBneHue BpaLleHWsi MPOU3BOAMTCH B OOpaTHY CTOPOHY, TO CYET Ha4MHaeTcst C
MaKCUMarbHOrO U YMEHbLUAETCS Ha KONMMYECTBO HaKOMIEHHbIX MMMYIbCOB.

3HadeHns BXO4a CUNTLIBAKOTCS U3 perncrtpa, CoOoTBeTCTBYIOLWEro JaHHOMY BXoay Ui n3 cpaﬁna apxuBa.

Ecnu cyeTumk coctosHMIA BXoda NepenonHuics, To COOTBETCTBYIOLLNIA PErNCTP OBHYNSETCss aBTOMaTUYECKN.
[Ona npuHyanTenbHOro obHyNeHus cueTyMKka criegyeT 3anucatb 3HadeHue 0 B pernctp cbpoca 3Ha4veHust
cyetynka. O6HyneHue cyeTumka byaet npomsseaeHo B TedeHre 10 mc nocne 3anucy 3HaveHunsa 0.
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7 Hactporika

7 HacTtpowuka

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

Mpunbop MmoxxHO nogxntounTb K MK ¢ nomoLbo criegyowmx MHTepdencos:

* USB (pasbem micro-USB);
* Ethernet;
+ RS-485.

Ons Beibopa nHTepdenca cneqyert:

1. TMoakntountb Npmdop k MK ¢ nomowsto kabenss USB nnn no nitepdpericy Ethernet.

@ NPEAYNPEXOEHWE

B cnyyae nogkntoveHust npubopa k nopTy USB nogaya ocCHOBHOro nuTaHus npubopa He
Tpebyertcs.
MutaHue npubopa ocyulectensaetcs ot nopta USB.
B cny4ae nogkntoyeHus no nHtepdgency Ethernet cnegyet nogate ocHOBHOE NUTaHMe Ha
npmoop.

2. OtkpbITb Nporpammy «OBEH KoHdurypatop».

3. Bblbpatb «[Job6aBuTb yCTpOCTBa».

4. B Bbinagatoiem MmeHto «MHTepdelic» Bo Bknagke «CeTeBble HACTPOMKNY BbIOpaThb:

» Ethernet (unu gpyryto ceTeByto kapTy, K KOTOPOW NOAKINIOYEH NpMBop) — AN NOAKM0YEHNs]
no Ethernet.
¢ STMicroelectronics Virtual COM Port — gns noagkntodenus no USB.

CeTeERIS HACTROWKEW
WMHTepdeic
Ethernet -

Ethernet lk
MocnegosatensHeli nopt (COM1)
STMicroelectronics Virtual COM Port (COMZ25)

PucyHok 7.1 — MeHto BbiGopa nHTepcenica

JanbHenwmne warn ona nomMcka ycTponcTaa 3aBUCAT OT Bblbopa nHTepderica.

YTt06bl HaNTV 1 406aBMTL B NMPOEKT NpMbop, NoAKNoYEHHbIV No uHTepdency Ethernet, cnegyer:
1. Bbibpatb «HanTtn ogHO yCTpONCTBOY.
2. Bsectn IP-agpec nogknto4eHHOro ycTponcTea.

3. HaxaTtb Bknagky «Hantmn». B okHe oTobpasntcs npubop ¢ ykasaHHbIM IP-agpecom.
@ NPEAYNPEXOEHUE

3HadveHue IP-agpeca no ymonyaHuio (3aBofackas HacTponka) — 192.168.1.99.
4. BblbpaTb yCTPONCTBO (OTMETUTL ranioukon) n Haxatb OK. Ecnn yCTpOCTBO 3aLULLIEHO NaporieM, TO
cneayeT BBECTU KOPPEKTHBIN Naponb. YCTponcTeo byaet nobGaBneHo B NPOEKT.

Y106kl HAaNTV 1 A06aBMTL B NPOEKT NpMbop, NOAKMIOYEHHbIV No uHTepdency USB n RS-485, cneayert:

1. B BbinagatoLiem meHto «lpoTtokon» Beibpats npotokon Owen Auto Detection Protocol.
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7 Hactpownka

MpoTtokon
Maodbus RTU -

Modbus RTU
COwen Auto Detection Protocol
Oeen

PucyHok 7.2 — Bbi6op npoTtokona
BbibpaTtb «HanT ogHO yCTPOMCTBOY.
BeecTtu agpec nogkno4eHHOro ycTponcTaa (o ymonyanHuo — 1).

HaxaTb Bknagky «Haitu». B okHe oTo6pasnTcst npubop ¢ ykazaHHbIM apecoM.

o~ w0

BbibpaTb yCTpOMUCTBO (OTMETUTL ranoykon) n Haxats OK. Ecnv yCTpONCTBO 3alLmLLEHO Naponem, To
cneayeT BBECTU KOPPEKTHBIN Naponb. YCTponcTso Byaet nob6aBneHo B NPOEKT.

Bornee nogpobHas nHdopmaums o nogknoyeHum n paborte ¢ npubopom npusegeHa B CrnpaBke nporpamMmbl
«OBEH KoHdwmrypatop». [1na Bbi3oBa CnpaBku B IporpaMMe criedyeT HaxaTtb knasuwy F1.
7.2 NMopkniovyeHue K obnayHomy cepsucy OwenCloud
[nsa nogknioyeHns Mogyns kK obnayHomy cepsucy Creayer:
1. 3anTtu Ha canT obna4yHoro cepsuca https://web.owencloud.ru.
3apernctpupoBaTtbcs.
MepewiTn B pasgen «KAODMUHUCTPUPOBaHUE» U A0BaBUTb MOAYIb.

B kauectBe I/ID,eHTM(*)I/IKaTOpa YKa3aTtb 3aBOACKOM HOMED.

SIS

B kayecTBe TOKEHA BBECTU napornb.

NMPUMEYAHUE
EI Ecnu naponb Ana moayns He 3aAaH, NoakmioveHne K obnavyHomy cepBuUcy HeJOCTYMHO.

7.3 OrpaHnyeHne obmMeHa AaHHbIMU Npu pabdoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin cepsuc OwenCloud aBnseTca HageXHbIM XpaHUNULLEM AaHHbIX, OOMeH NHGOPMaLMN C KOTOPbIM
3awmndpoBaH mogynemM. Ecnn Ha Npou3BoacTBE MMEKOTCS OrpaHMYEHUs Ha nepegady OaHHbIX, TO 0bnavHbIv
cepeuc OwenCloud MOXHO OTKMOUMTBL. 10 ymonuyaHuWilo MNOAKMHOYEeHWe Modyns K obrayHomy cepsucy
3anpetieHo. OrpaHuyeHue goctyna u obmeHa gaHHbIMM C MOAyrneM crnefyet HacTpauBaTb B nporpamme
«OBEH KoHdwmrypaTtop».

[nsa paspelueHus nogknioveHus B nporpamme «OBEH KoHdurypatop» crnegyer:
1. YcTaHOBWTbL Naposb 4518 AoCcTyna K Mogyrto (cm. pasgen 7.5).

2. 3apatb 3HadveHue Bkn. B napametpe «llogknioveHme k OwenCloud» (pucyHok 7.3).

m ‘I’IPMME‘-IAHVIE

Ecnu ans mogyns He 3aAaH naporsib, TO aBTOMaTUYecKkoe NoAkItodYeHne kK obnayHomy cepsucy
npoucxoautb He Byaer.

Mras IHaueHwe
b Yacel peanbHOTo BPEMEHW
4 | CeTeBble HACTPOMKW

¥ Hactpo#ikm Ethernet

4  Hactpo@ikn nogenovedns k Owen Cloud

Mogrnrouerne k Owen Cloud B, b
Cratyc noaknodenua k Owen Cloud Buikn
b | Coctoanne Gatapen Bxn.

PucyHok 7.3 — HacTpoika aBToMaTM4ecKoro noakntovyeHus K obnayHomy cepBucy
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Ecnn goctyn k mogynto Yepes obnayHbii cepeuc OwenCloud paspellueH, TO MOXHO HAcTpOUTb criegyoLlme
OorpaHuYeHnst 4ocTyna (PUCYHOK 7.4):

» PaspelueHne KoHpUrypmpoBaHms — JOCTYM K KOHPUIypaLMOHHBIM NapameTpam MOAYIIS;

* YnpaBneHue u 3anucb 3Ha4EHUN — YTEHUE U 3annCb 3HAYEHUI BbIXOLOB MOAYNS;

« [Hoctyn k pernctpam Modbus — 4TeHue U/vnu 3anuce 3Ha4YeHU PErNCTPOB.

4  [paBa yaanénHoro goctyna w3 Owen Cloud

Paspewerre KoHEWIYPHMPOBEHWA 3atnokmposano  |¥
¥npaeneHWe U 3aNKcL 3HaYeHKI JabnokwposaHo  |¥
Jeoctyn k pernctpam Modbus MonHwii 3anper )
Appec Slave MonHbii 3anper
TalimayT nepexoaa & GE30NACHOE COCTORHME Tonbko yteHne
b | Cratyc npubopa Tonsko sanuce
b | Apxue MonHmid goctyn

b | JuckpeTHble BRIXOAE

PucyHok 7.4 — HacTpowka yganeHHoro goctyna kK MogyJsio

7.4 HacTtponka ceTeBbIX NapamMeTpoB

Ins o6meHa faHHbIX Moayns B ceTu Ethernet gormkHbl GbITe 3a4aHbl NapaMeTpbl, TPUBEAEHHbIE
B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble NnapamMeTpbl MOAynA

MapameTp MpumeyvaHue
MAC-agpec YcTaHaBNMBaETCS Ha 3aBOAE-N3roTOBUTENE U ABMAETCA HEU3MEHHbIM
IP-agpec MoxeT ObITb CTaTUYECKUM UK OMHamMudeckuM. 3aBoackas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaet BuaMmyio moaynem nogcets |IP-agpecoB apyrux yCTporcTs. 3aBoackas
HacTporika — 255.255.255.0

IP-agpec wnto3a 3apaet agpec wni3a ans Bolxoda B MIHTepHeT. 3aBoackas HacTponka — 192.168.1.1

IP-agpec MOXeT ObITb:

e CTaTU4eCKuiu;
e OMHaMWYEeCKUn.

Cratnyeckun IP-agpec yctaHaBnuBaeTtcs ¢ nomoupto nporpammbl «OBEH KoHdurypatop» unn cepsucHom
KHOMKM.

[nsa ycraHoBkn ctatudeckoro IP-agpeca ¢ nomousto nporpammel « OBEH KoHdurypaTtop» cneayert:
1. 3aitn Bo Bknaaky «CeTeBble HACTPOMKNY.
2. 3apaTb 3HayeHue B none «YcraHosuThb IP agpec».
3. 3apaTb 3HadeHue B nore «YCTaHOBUTbL MacKy NMoaceTuy.
4. 3apatb 3HayeHue B nore «YctaHoBuThb IP agpec wntosay.
Pexxvum DHCP npu aTomM gomkeH 6biTb HACTPOEH Kak «BbIKny.
[ns yctaHoBKkM cTatnyeckoro |IP-agpeca ¢ NoOMOLLbI0 CEPBUCHOW KHOMKK CneayeT:
1. Toaknountb Moaynb Unu rpynny moaynen k cetu Ethernet.

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

3. BbibpaTtb B nporpamme «OBEH KoHdwmrypatop» Bknagky «HasHaueHue IP-agpecoBy.
3apaTtb HavanbHbI IP-agpec ans nepeoro Mogyns ua rpynmnsl Mogynew.

MocnepgoBaTenbHO HaXMMaTb Ha MOAYNAX CEPBUCHbIE KHOMKW, KOHTPONUPYS pesynbTaT B OKHe
nporpammel. B okHe nporpammbl 6yaet otobpaxarbcs MHpopmaumst 0 Mogyrne, Ha KOTopoMm Bbina
Ha)kaTa KHOMKa, aToMy MoAynio ByaeT npuceBamBaTbCs 3afaHHbIN cTaTudeckun IP-agpec n apyrne
napametpbl ceTu. [ocne 3Toro B Nporpamme aBTOMaTU4eCcKn yBenuunBaeTcs agpec Ha 1.

35



7 Hactpownka

[ns HasHauyeHus ctatmyeckoro IP-agpeca ¢ nomoulbto kHonkn pexxum DHCP gomkeH ObiTb HAcCTpoOeH Kak

«PasoBas yctaHOBKa KHONKOW».

4 | Hactpoikm Ethernet
Texywuii IP agpec
Tekywan Macka NogceTH
Texywuid IP agpec wnwosa
Yeranoeuts IP agpec
YCTaHOBWMTE MacKy NoACeTH
¥cranoewTe IP agpec wnmsa
Pexaim DHCP
4 | Hactpoikw nogkenrovenna ¥ Owen Cloud
Mogknwoyerue k Owen Cloud

Cratyc nogenrowenma K Owen Cloud

uuuuuu

192.168.1.99
255.255.0.0
192.168.1.1

Pazosan ycraHoBK:E ¥
Eoirn

B,

Pasocean ycranoska KHONKON

PucyHok 7.5 — Hactpownka napameTtpa «Pexxum DHCP»

C nomoLLb0 CEPBUCHOM KHOMKW MOXHO ycTaHoBWUTbL IP-agpeca cpasy ans rpynnbl Mogyrnen (CMm. crnpaBky
k nporpamme « OBEH KoHdourypatopy, pasgen «HasHaveHue IP-agpeca ycTponcTtay»).

OunHamuueckuin IP-agpec mcnonb3yeTtca ons paboTbl ¢ obrnavyHbIM CEPBMCOM U He noAapa3ymeBaeT paboTy
¢ Mactepom cetn Modbus TCP. IP-agpec mogynsi yctaHasnmBaetcs DHCP-cepepom cetu Ethernet.

NMPUMEYAHUE
EI Cnepnyet yTO4HWUTL Y Cry6 cMcTeMHOro agMUHUCTpupoBaHus o Hanmdum DHCP-cepBepa B yyacTke

CETN, K KOTOPOMY NOAKITIOYEH Mogyrnb. [ns ncnonb3oBaHus guHammnyeckoro IP-agpeca npu HacTporike
MOAYnsi crieQyeT BbIKMUYNTb KOHUrypaunoHHbin napametp DHCP «Bkny.

@ NPEAYNPEXOEHUE
[Ins npyMeHeHnst HOBbIX CETEBbIX HACTPOEk Heobxoanma nepesarpyska mogyns. Ecnu moaynb
nogkmntodeH no USB, ero Takke TpebyeTcsa OTKMounNTb OT nopTa.

7.5 Naponb gocTtyna K moaynio

[ns orpaHuyeHust OCTyMNa K YTEHWUIO M 3anuch napameTpoB KOHdUrypauum v gns gocTtyna B obrayHblii
cepsuc OwenCloud ncnonb3dyetcs naporb.

YCTaHOBUTb UM M3MEHUTL MAPOSTb MOXHO NPY HACTPOIKe ¢ nomoLLbio nporpammbl «OBEH KoHdwmrypatop».
B cnyyae yTepu naponsi cnegyet BOCCTaHOBWUTbL 3aBOACKME HACTPOWKN.
Mo ymonyaHuio naporb He 3aJaH.

7.6 O6HOBNEHUe BCTPOEHHOIo NporpamMmMHoOro obecnevyeHus

BCTpOGHHOG nporpaMmmHoe obecnevyeHne obHoOBNSAETCS cnegywwnmm crnocobamu:

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

[ns obHoBneHust no uHTepdency USB cnepyer:

1. B MOMEHT BKMHOYEHMS NUTAHNS MOAYNS HAXaTb U YOEPXUBaTb CEPBUCHYIO KHOMKY. Moaynb nepevget
B PEXUM 3arpysuvka.

2. O6HoBUTL MO ¢ NOMOLLLIO cneunansHOn yTUNUTLL. YTUNMTa AOCTYNHa Ha canTe www.owen.ua.
[nsa obHoBneHus no uHtepdpency Ethernet cnepyer:

1. B nporpamme «OBEH KoHdpurypaTtop» BbibpaTb Bknagky «lpoLwmTb yCTPOMCTBOY.

2. BbINOnHATL yKkadaHus nporpammel (avin BctpoeHHoro MO pa3mMelueH Ha cante www.owen.ua).

3. [lepesarpy3uTb Moaynb.

Bo Bpems obHoBneHust no uHtepdency Ethernet npoBepsieTcs LenocTHocTb davna BcTpoeHHoro 0 u
KOHTPOSIbHOM CYMMBI.
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7 Hactporika

@ NPEAYNPEXOEHUE

[nsa 3aBepLueHnss obHOBRNeHUA Heobxoanma nepesarpyska moayns. Ecnu moayne noagkntoyeH no USB,
€ro Takke TpebyeTcs OTKMOYUTD.

BHMMAHUE
4 . \ | [Ins o6HOBMNEHUS BCTPOEHHOIO NporpaMMHoro obecrneyeHus Yyepes nporpammy «OBEH
KoHdurypatop» cnegyet oTkniounTb Npubop ot yganeHHoro obnayHoro cepsunca OwenCloud.

7.7 HacTtpouka 4yacoB peanbHOro BpeMeHu

3HauveHune yacoB peanbHoro BpemeHn (RTC) MOXHO yCTaHOBWUTBL MNK cunTaThb ¢ npubopa vepes perucTpel
Modbus, a Takke ¢ nomowpto nporpammbl «OBEH KoHdurypatop» (cM. cnpaeky k nporpamme «OBEH
KoHcpurypatop», pasagen «Hactporika yacosy).

[nsa ycTaHoBKM HOBOro BpeMeHu yepes pernctpol Modbus cnegyer:
1. 3anucaTtb 3Ha4yeHve BpeMeHM B COOTBETCTBYHOLLME PErUCTPbI.
2. YcTaHOBUTH Ha BpeMs He MeHee 1 cekyHAbl 3HaveHne 1 B perncTpe oOHOBMEHNS TEKYLLLEro BpEMEHMN.
3. 3anucartb B pernctp 06HOBMEHMS TEKyLLIEro BpeMeHu 3HadeHune 0.

CniegytoLias 3anuncb TEKYLLETO BPEMEHU MOXET ObiTb Npon3BeaeHa Yepes 1 CeKyHay.

7.8 BoccTtaHOoBneHue 3aBOACKMX HAaCTpPoeK

BHUMAHUE
Vi ” \ [Mocne BocCTaHOBMNEHMUSI 3aBOACKWX HACTPOEK BCe paHee YCTaHOBIEHHbIE HACTPOMKM, KPOME CETEBbIX
OyayT yaaneHsol.

[lns BoccTaHOBNEHMS 3aBOACKNX HACTPOeK U cbpoca yCTaHOBMEHHOIO Napons cnegyer:
1. BknounTb NUTaHMe npubopa.
2. Haxatb 1 yoepxuBaTb CEPBUCHYIO KHOMKY 6onee 12 cekyHA.
3. BbIKMOYMTE U BKITOYUTL NpMBOp.

Mocne BkntoyeHust Nnpubop ByaeT paboTaTb ¢ HACTPOMKAMM MO YMOYaHUIO.

7.9 NMpuHyauTenbHoe OOHyNeHne cyeTYmnKa

Ecnn cueTumk cocTosHUn Bxoaa nepenonHuncd, To COOTBeTCTByI'OLLI,Mﬁ perncTp O6HyJ'IF|eTCF| aBTOMaTU4eCKN.
Ons NPUHYOAUTENBbHOIO 06HyJ'IeHI/IF| CYeT4YMKa cnegyet 3anucatb 3Ha4deHue OB perncTp c6poca 3Ha4YeHunsa
cyeT4uKa.
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8 TexHnyeckoe obcnyxmBaHmne

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpemsi BbINoNHeHUst paboT No TexHM4Yeckomy obecnyxuBaHuio npubopa cneagyet cobnogate TpeboBaHus
6esonacHocTK U3 pasgena 3.

TexHnyeckoe obcnyxuBaHne npubopa MNPoOBOAUTCSH HE pexe OAHOro pasa B 6 MecsdueB W BKMAYaeT
cregyloLme npoueaypsil:

* MpoBepka KpenneHus npmbopa;

* MpoBepKa BMHTOBbIX COEANHEHW;

* yganeHuve nbinv u rpasm ¢ KnemmMHuka npubopa.

8.2 3ameHa baTapen
B npubope ans nuTaHMs 4acoB peanbHOro BpeMeHU NCNonb3yeTcs cmeHHas 6atapes tuna CR2032.

EaTapero cnenyet 3aMeHNTb B Crtydae HaCTynJjieHnA XoTA Obl 0OHOrO 13 COBbLITHIA:

* muraet ceetoguos «Asapus» (3acseumBaetcsa Ha 200 Mc ¢ MHTepBanoM 3 cekyHabl);
* npoLwuso 6 neT c MOMeHTa 3aMeHbl baTapew.

[nsa 3ameHbl 6aTapen cnegyer:

1.  OTknouMTh NUTaHMe npubopa 1 NOAKIMIYEHHbIX YCTPONCTB.
CHsatb npubop ¢ DIN-penkn.
MoaHATL KpbILWKY 1.

BbIkpyTuTh ABa BUHTa 3.

o w0 DN

CH4ATb KONoaKy 2, Kak nokasaHo Ha pucyHke 8.1.

‘ 4

PucyHok 8.1 — OTcoeguHeHne kKnemm

6. [loo4epenHo BbIBECTM 3auenbl U3 OTBEPCTUN C OAHOW N APYrON CTOPOHbI KOPMNYCa Y CHATb BEPXHIOK
KPbILLKY.
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8 TexHnyeckoe obcnyxmBaHne
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PucyHok 8.2 — 3ameHa 6aTapeun

7. 3ameHuTb 6atapeto. PekomeHayemoe BpeMs 3aMmeHbl 6atapen He 6onee 1 MuHyThl. Ecnin 3ameHa
Datapeu 3aiMeT GonblLLE BpEMEHU, TO CriedyeT BBECTU KOPPEKTHOE 3HAYEHME YaCcOB peasibHOro
BpEMEHW.

8. COOopKy 1 yCTaHOBKY CreyeT OCYLLECTBMATL B 0GpaTHOM NOpsiaKe.

NPEAYNPEXOEHUE
@ Banpelyaetcs ucnone3oBaTb GaTtapeto Apyroro Tuna. Bo BpemMsi yctaHoBku 6aTapeu cnegyet
cobnogaTtb NONAPHOCTb.

Mocne cbopku n BknoveHUs npubopa cnegyetr ybeouTbCsl B KOPPEKTHOCTM MoOKas3aHui 4YacoB. B cnyvae
HeobXoaMMOCTU crnefyeT CKOpPPEeKTUpPOBaTb NOKas3aHUs 4acoB peanbHOro BpemeHu B nporpamme «OBEH
KoHdourypatop».

Bo BpeMA BbIKpyYMBaHUA BUHTOB KpernneHUa KnemMmMHada Kornodka nogHMMaeTcsd, NMo3ToOMY, 4YTObbI n3bexaTb
nepeKkoca pekomeHayeTCA BbIKpyymMBaTb BUHTbI Moo4YepeaHo No HECKOJ1bKO OGOpOTOB 3a OAuH paa.
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9 KoMnnekTHOCTb

9 KoMNneKTHOCTb

HanmeHoBaHue KonunuectBo

Mogynb 1w
Macnopt n MapaHTWIAHbINA TanoH 1 3K3.
KpaTkoe pykoBoACTBO MO 3KCnyaTaLmu 1 aka.
Kabenb naty-kopa UTP 5e 150 mm 1wT
Knemma nutanunsa 2EGTK-5-02P-14 1wT
Barnywka pasbema Ethernet 1wT
MeToanka npoBepku 1 9k3.*

* MNocTtaensaetcsa no TpeboBaHNIO 3aKa3dnka

@ NPEAYNPEXOEHNE
WN3rotoBuTenb octaBnseT 3a coboit NpaBo BHECEHNSA [OMOMHEHWNI B KOMMNIEKTHOCTb MOAYINS.

10 MapkupoBka

Ha kopnyc npn6opa HaHeCceHb!:

* HaumeHoBaHue npunbopa;

+ cTeneHb 3awmThl kopnyca no ACTY EN 60529;

* HanpshkeHue NUTaHus;

* notpebnsiemast MOLHOCTb;

* Knacc 3awuTbl OT NopaxeHus anekTpunyeckum Tokom no ACTY EN 61140;
* 3HaK COOTBETCTBUSA TEXHNYECKUM PErNaMeHTaM;

* 3aBopackon Homep npubopa;

* MAC-agpec.

Ha noTpebuTenbckyto Tapy HaHECEHbI:

* HauMMeHoBaHue npubopa;

* 3HaK COOTBETCTBUSI TEXHUHECKNM pernamMeHTam;
* 3aBO/CKOM HOMep npubopa;

* [aTa u3rotoBneHuns npmbopa.

11 YnakoBka

YnakoBka npubopa npoussoanTcsi B cootBeTcTBumM ¢ [ICTY 8281 B MHANBMAYasbHYIO NOTPEOUTENBCKYIO Tapy,
BbINOMHEHHY U3 rodpuUpoBaHHOrO kapToHa. [lepen nomelleHveM B MHAMBUAYaNbHYH NOTPEOMTENBCKYHO
Tapy Kaxapbli Tpubop JOMKEH YNakoBbIBATLCA B NAKET U3 NOMMITUIIEHOBOW MMEHKW.

YnakoBka npubopa JofkHa COOTBETCTBOBATb AOKYMEHTauuu npeanpuaTUsi-u3rotoBuTens 1 obecneumsarb
COXpaHHOCTb NprGopa Npu XpaHeHUN U TPaHCNOPTUPOBAHWUN.

ﬂ,OHyCKaeTCH ncnonb3oBaHMe Apyroro snaa ynakoBku no corfiacoBaHuio C 3akas4ymkom.

12 TpaHcnopTupoBaHue U XpaHeHue

Mpnbop AomxeH TpaHCNOPTMPOBATLCSA B 3aKPbITOM TpaHcrnopTe nioboro BMaa. B TpaHCNOPTHBIX cpeacTBax
Tapa JoMmkHa KpenuTbCsl COrMacHoO npasuiam, AENCTBYIOLUM HA COOTBETCTBYOLLMX BUAAX TPAHCMNOpTa.

TpaHcnopTpoBaHue NpnbOPOB AOMKHO OCYLLECTBATHCS NPY TeMNepaType OKPY>KaKLLEero Bo3ayxa oT MUHYC
25 po nntoc 55 °C ¢ cobniogeHnem mMep 3allnTbl OT yOapoB 1 BUOpauunii.

MpuGop crneayeT Nepeso3nTb B TPAHCNOPTHON Tape MOLWTYYHO UMK B KOHTEHepax.

MpunbBopbl AOMKHBI XpaHUTLCA B Tape U3roTOBUTENS Npu TeMnepartype okpyxatowero Bosayxa ot 5 o 40 °C B
oTannMBaeMbIX XpaHunuiLax.B Bo3ayxe He [OMKHbI MPUCYTCTBOBATb arpeCcCUBHbIE NPUMECH.

Mpnbop crnegyeT xpaHWUTb Ha cTennaxax.
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PacuyeT BekTopa nHMumnanuaaumm gns wndposaHs danna apxmsea

MpunoxeHne A. Pacyet BekTOpa MHMUManusauum ansa wucgppoBaHUuA
cdanna apxuBa

Mpu pacwudpoBke aina apxvBa B KadeCcTBe BeKTOpa WHMLManNu3auuMu cregyetr WCMNoNnb3oBaTb XeLl-
dyHKUM0. XaLw-pyHKLmMA Bo3BpaLllaeT 8 6anTt (Tun long long).

Mpumep peanusaunm xeww-gyHKUUKN Ha a3blike C:

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

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