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BBeageHue

HacTosilee pyKkoBOACTBO NO 3KchnyaTauuMu npegHasHadeHo Ans  O3HaKOMMEHUs OBCnyXuBaloLero
nepcoHana ¢ YCTPOWCTBOM, TMPUHLUMNOM [OENCTBUSA, KOHCTPYKUMEN, TEexXHUYECKOW JKcrryaTaumen u
obcnyxmBaHuem naHenu onepatopa CMU2-M (B ganbHenwem no TEKCTY MMEHyemow «npubop» umnm

«UHOUKATOPY).

Mpeaynpexaalowme coobLieHus
B O0aHHOM PYKOBOACTBE NPUMEHAKOTCA cnefytowimne npeaynpexaeHus:

ﬁ ONACHOCTb
KnitoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeACTBEHHOM yrpo3e OonacHOM CUTyauuu,

KoTopasi NpMBEAET K CMEPTU UIN CEPbE3HON TPaBMe, ECNN ee He NPeaoTBPaTUTD.

BHUMAHUE
i ” \ | KnitoueBoe cnoso BHYMAHWE coo6LaeT o noTeHUnansHO onacHOM CUTyaLMK, KoTopas MOXET
NPUBECTU K HEOOMbLUMM TpaBMaM.

CD NPEAYNPEXOEHUE

KrnitoueBoe cnoso MNMPEOYMNPEXOEHWE coobliaeT 0 noTeHuManbHO onacHoM cuTyaumm, Kotopas
MOXET NPUBECTU K NOBPEXAEHMIO UMYLLECTBA.

NMPUMEYAHUE
Iil Kntouesoe cnoso NPUMEYAHUE obpaulaet BHUMaHME Ha NonesHble COBETLI U peKkoMeHaaumnm,

a Takke nHgopmaumio ana acpdekTuBHon 1 6esaBapuiiHon paboTbl 060pygoBaHMS.

OrpaHquHMe OTBeTCTBEHHOCTU

Hu npwu kakux obcroatenbctBax OO0 «[MpousBoacteeHHoe ob6beanHeHne OBEH» n ero KoHTpareHTbl He
OyOyT HeCTU IpPUaNYECKY0 OTBETCTBEHHOCTb M He ByayT npusHaBaTth 3a cobon kakne-nnbo obssaTtenbcrea
B CBSA3M C noObIM yuiepboM, BO3HUKWMM B pesyrnbraTe YCTAHOBKM MM UCMONb3oBaHus npubopa
C HapyLLleHneM OeNCTBYIOLLE HOPMATUBHO-TEXHUYECKON JOKYMEHTaLNN.

Ucnonb3yemble TepMUHLI U abbpeBuaTypbl

Modbus — OTKpPbITbIN NPOMbILLMIEHHbIV NPOTOKON 06MeHa, pa3paboTaHHbIn komnaHuen Modicon. B

HaCTOSLWMIN MOMEHT NnogaepXxuBaeTcs HeaaBucrMom opraHmsauuen Modbus-IDA (www.modbus.org).
BWI — BTOPMYHBIA UCTOYHUK NUTAHUS.

MK — nepcoHanbHbIN KOMNbIOTEP.

MO — nporpaMmmHoe oGecneyenune.

TTI — TpaH3UCTOPHO-TPaH3UCTOPHAZa foruka.



https://modbus.org/

1 HasHauveHue n cyHkuUmn

1 Ha3HauyeHue u ¢pyHKUMMN

Mpnbop npegHasHadeH ANA UHOUKAUMW 3adaHHbIX BENUYMH MpU MCMonb3oBaHuM B ceTax RS-485 n moxer
3KCMITyaTpoBaTbCA B COCTaBE CUCTEM aBTOMATM3MPOBAHHOIO KOHTPOMS U yNpaBMeHUsl TEXHONMOMMYECKNUMU
npoueccamu B Ka4eCTBE OCHOBHOIO UIW AONOMHUTENBHOIO HAMKAaTOPa (PU3NYECKNX BEMNNYNH.
®yHKuMm npubopa:

* npuem nHdopmaumm ot Mactepa cetn RS-485 (B pexume Slave);

* 3anpoc nHdopmaummn oT npubopa, noaknt4eHHoro k cetn RS-485 (B pexxume Master);

* nonyyeHne nHgopmaumm ot npubopa, nogkntoyeHHoro k cetn RS-485, B kotopon yxe nmeetcs Mactep
cetn RS-485 (B pexnme Spy);

* normyeckas obpaboTka NPUHSTON NepeMeHHON B COOTBETCTBUM C 3aAaHHbIM TUMOM FIOTUKK;

* MHOUKaLMSA 3HAYEeHUS! B COOTBETCTBUM C pe3yrsTatamu 06paboTku;

* MHOMKaLMS BbIxo4a 3Ha4YeHUs 3a 3aaHHbI uanasoH;

* MHAOMKALMSA aBapuNHOM CUTyaLmKn B criydyae OTCyTCTBUA 3anpocos oT MacTtepa cetn RS-485 nnu npum
NonyyYeHnUn AaHHbIX, HE NOAAAOLLMXCS UHAMKALNN.

Mpnbop Beinyckaetca cornacHo TY 26.51.70-036-46526536-2020.



2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XAPaKTepUCTUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMN

Tabnuua 2.1 — TexHU4YeCKMe XapakTepuCTUKn

HavmeHoBaHue 3Ha4yeHue
MutaHue Tvn nUTaoLWero HanpsKeHns MocTosiHHOE
[ranasoH nuTaroLwero HanpsiXeHns 10...48B
HomMunHanbHOe HanpsxeHne NUTaHns 24 B
MoTpebnsiemasn MoLHOCTL, He Bonee 1,6 Bt
Oucnnen OpuH YeTbipexpa3psaHbIl

MHuaukatop

CEeMUCErMEHTHbIN

KonuyecTtBo LBETOB 3
BbicoTa paspsaga 14 mm
UHTepdennc oomeHa | Tun uHTepdenca RS-485

AaHHbLIMK MpoTokon o6MeHa AaHHLIMM Modbus ASCII, Modbus RTU
Pexum paboTtbl nHTEpPdEenca Master, Slave, Spy
CwurHanbl uHTepdenca A B
anbBaHU4ecKkas n3onsauns mexay
nutaHmem npubopa n nHtepdericom, 500 B
He MeHee
2400, 4800, 9600, 14400, 19200,
CkopocTb obmena AaHHbIMY 28800, 38400, 57600, 115200 6uT/c
Honyctumoe yncrno nepesanucei flash- 10000
namsaTn*, He bonee
UHTepdpenc . .
KOH(UIYPUPOBAHMS Tun nHtepdenca USB 2.0 (Micro-USB)
Kopnyc [nsa wuToBOro KpenneHus ¢

KOHCTpPYKTUBHOE UCMONHEeHne

OoTBEpPCTMEM ANaMETPoOM 22,5 MM

Twun BeHTURAUUK

EctectBeHHas BeHTUNAUNA

FabapuTHble pa3mepsbl
(wmpuHa x BbicoTa X rnybuHa)

(48,0 x 26,0 x 65,4) £ 0,5 MM

CreneHb 3aWwuTbl Kopnyca:

CO CTOPOHbI NLIEBOW NaHenu IP65
CO CTOPOHbI LUNNHAPUYECKOW YacTu P20
Kopnyca
O6wue cBegeHunA Macca npubopa, He 6onee 0,1 «r
CpeaHuii cpok cnyxo6bl 8 net

MpuknagHoe MO

Owen Configurator

NMPUMEYAHUE

[i]

* Bo flash-namaATn xpaHaTca KOHUrypauMoHHble NapaMeTpbl npubopa

2.2 N3onsiumsa y3noB

Cxema ranbBaHU4YeCKU N30NMNPOBaHHbIX Y310B U NPOYHOCTb ranbBaHM4Y4EeCKON n3onauumn npmeeaneHa Ha

pucyHke 2.1.

®
500 B

-=10...48 B

il

RS-485

PucyHok 2.1 — Usonsauuma y3nos npubopa



3 Mepbl 6esonacHocTH

NMPUMEYAHUE
3HayeHne n3onsaunM yKkasaHo AN UCMbITaHWI NPU HOPMaribHbIX KNMMaTUYeCKMX YCNoBUsX (Bpems
BO34enCcTBUS — 1 MUHYTA).

2.3 YcnoBus akcnnyaTtauum

Mpunbop npeaHasHa4veH Ans 3KCnnyataummn B CrieayoLmMx yCrnoBusix:
* 3aKpbITble B3pblBOGE30NacHble NOMeELLEHUS 6e3 arpecCUBHbLIX MApPOB U rasos;
* TeMnepartypa okpyxatoLero Bozayxa ot MmuHyc 40 pno +70 °C;

* BEPXHUI Npeaen OTHOCUTENbHOW BNaXXHOCTH Bo3ayxa: He 6onee 80 % npu +25 °C n bonee HU3kux
TemnepaTypax 6e3 koHAeHcaumun Bnarw;

» atmocdepHoe gasneHue ot 84 oo 106,7 klMa.

Mo ycToMuMBOCTU K MeXaHU4YeCKMM BO3OENCTBUSM BO BpeMs SKcnrnyaTtauum npnbop COOTBETCTBYET rpynne
ncnonHexHnsa N2 no FOCT P 52931.

3 Mepbl 6e3onacHocTHn

Mo cnocoby 3almTbl OT NOpaXeHWst ANEKTPUYECKMM TOKOM npubop OTHocuTCcsa K magenuam knacca Il no
FOCT 12.2.007.0.

Bo Bpewmsi aKkcnnyatauuu, TexHWYeckoro oBCMyXuWBaHWA W NOBepku credyeT cobniogatb TpeGosaHus
criegyoLmx JOKYMEHTOB:

*[OCT 12.3.019;

* «[MpaBuna akcnnyartauum aneKTpoyCTaHOBOK NoTpebuTenemny;

« «[MpaBuna oxpaHbl Tpyaa Npu aKCNryaTaumm aNeKTPOyCTaHOBOKY.
He ponyckaerca nonagaHue Brnarv Ha KOHTaKTbl BbIXOQHOIO pasbema M BHYTPEHHUE 3MeKTPO3neMeHTbI

npubopa. Mpnbop 3anpeLleHo UCNonb3oBaTb B arpecCMBHbIX Cpedax C CoaepXxaHuem B aTMocdepe KUCIOT,
enovyen, macen n T. n.

MNogkntoveHne, perynmpoeka M TexHU4Yeckoe O6CJ'Iy)Kl/IBaHI/Ie an6opa AOJDKHbI NPON3BOOUTBLCA TOJbKO
KBaJ'IVI(*)VILI,VIDOBaHHbIMVI cneumnannctamMmun, N3y4mBLLMMUN HaCTO4ALLLEee PyKOBOAOCTBO MO SKCnlyaTauuun.



4 MoHTax

4 MoHTax

NMPUMEYAHUE
|I| Mepepn ycTaHOBKOM Npubop cnegyet ckoHuryprupoeatb, nogkmnoums K MK ¢ nomolbio kabensa Micro-
[ns yctaHoBKkK npubopa cneayert: LLinT

USB 1 n3ameHnB yCTaHOBIEHHbIE MO YMOMYaHMO NapameTpbl.
1. MNoaroToBUTL B LUUTE KPYrnoe OTBEPCTME ANaMeTpoM 22,5 Mm
(Ans npegoTBpaLLeHns NPOKpy4MBaHUst Npubopa oTBepcTue

cneayeT BbINOMHUTL CITOXKHOW (OOPMbI, CM. PUCYHOK 4.2).

YnnotHuTenbHas
npoknagka

Manka
A

\\[Kopnyc

npubopa

PucyHok 4.1 — MoHTax npubopa

PucyHok 4.2 — YcTaHOBOYHbIe pa3mepbl npubopa

2. HapgeTb Ha ThiNbHY0 CTOPOHY NepefHen naHenu npubopa ynnoTHUTENbHYIO NPOKNagKy nu3 KoMnrekra
NnocTaBKu, CM. PUCYHOK 4.1.

3. PaamecTuTb UMnuHApUYeckyto Yactb npubopa B OTBEPCTUM LLUTA.
4. HageTtb Ha uuMNUHOPUYECKYHO YacTb NpMbopa ramky n3 KOMNeKTa NoCTaBkn U 3aKpyTUTb ee.
5. ObecneunTb 4OCTYN K LMAMHAPUYECKOM YacTu npnbopa 3a WuTom.

[emoHTax npubopa cregyeT Npon3BoAMTb B 0GpaTHOM MopsiaKe.

PucyHok 4.3 — Ta6apuTHble pa3mepbl npubopa



5 MopgkntoyeHne

5 MNMoaknroyeHune

5.1 PekomeHAaaunu no NnogKNoO4YeHUIo
m NMPUMEYAHUE

MoaknioyeHne n TexHNYeckoe obCnyXMBaHWe NPON3BOAUTCS TOMbKO NPY OTKMIOYEHHOM NUTaHUK
npubopa.
[ns BHEWHUX cBA3EN cnegyeT Mcnonb3oBaTh NPOBOA, C cedeHnem He bonee 1,5 mm2 (AWG 26...16).

[ns MHOrOXMMbHbIX npoBoAoB creayeTt ncnonb3oBaTb HAKOHEYHUKN.

5
:ﬁ 1x0,2...1,5 MMYAWG 26...16
2 x 0,20...0,34 MMYAWG 26...22
D:%D HoL &
1x0,2..1,5 MM/AWG 26...16 \
2 x0,2...0,5 MMJ/AWG 26...20 KpyTawmit momeHT 0,25 H - m

He npumeHaTb

PucyHok 5.1 — PekomeHgauum ans nposoaoB

[nvHa kabens nutaHna npubopa He AomkHa npesblwaTb 30 MeTpoB.

@ NPEAYNPEXOEHUE

3anpellaeTcs NoaknoyaTe NPOBOAA Pa3HOro CEYEHNs K OAHOM KneMMe.
NPEOYNPEXOEHUE

@ B3anpelyaetca noakrntovatb 6onee AByx NPOBOAOB K OAHOW KNEMMeE.

5.2 Ha3Ha4YyeHMe KOHTaKTOB KNeMMHUKa
CMU2-M

24 B (+)
0B (-)
RS-485 (B)
RS-485 (A)

APIWIN|—~

PucyHok 5.2 — HazHayeHue KOHTaKTOB KNeMMHUKa

@ NPEOYNPEXOEHUE

Mcnonb3oBaHWe NCTOYHUKOB NUTaHns 6e3 NoTeHunanbHOM pa3Bsasky unu ¢ 6asosown (OCHOBHON)
n3onsumnen Lenemn HU3KOro HanpPs>KeHUS OT NIMHUIM NEPEMEHHOIO TOKa MOXET MPUBECTM K NOSIBMIEHMIO
OMNacHbIX HaNpPsPKEHWIN B LiEeNsiX.

B np|/|60pe OonyckaeTcsa ABa noroXeHnsa yCTaHOBKU KNeMMHUKa KakK Ha PUCYHKaX HUXKE.

PucyHok 5.3 — NonoxeHune 1 yctaHOBKM PucyHok 5.4 — MonoxeHue 2 yCTaHOBKM
KrNneMMHMKa KNeMMHMKa



5 MopgkntoyeHne

5.3 NMoaknio4yeHme no uHtepdency RS-485
Cgsa3b npubopa no nHtepdericy RS-485 BbinonHAETCA MO ABYXNPOBOAHOM CXEME.
[nuHa nnHuMmM cBA3n JormkHa obiTb He 6onee 1200 meTpoB.

Ob6ecTo4veHHbIN Npubop criegyeTt nogknoyaTh k ceTu RS-485 BMTOM Napon npoBoAoB, cobntogast NoNApHOCTb.
MpoBog A nogkritovaeTcs k BbiBogy A npubopa, aHanormiHo CoeauHSTCS Mexay cobolr BeiBoAb! B.

NMPUMEYAHUE
II' UHTepderic RS-485 Takke paboTtaeTt npy nutaHum nHamnkaropa ot Micro-USB.




6 MpuHUun paboTbl

6 MpuHumn padoTbl

dyHKUMOHaNbHas cxema npuGopa npueeaeHa Ha pucyHke 6.1.

CMU2-M

Uuaukaums
_ Kcetn RS-485 MNpeo6pasoBaTtenb
< TTN < RS-485 <:> MukpokoHTponnep OO0

A T A I

om £}
I—» BUN

PucyHok 6.1 — ®yHKUMOHanbHasa cxema npubopa

A 4

DC (10...48) B

\4

_ Micro-USB (5 B)

Mpunbop coctonT n3 crnegyroLmx PyHKUNOHANbHbIX BGIIOKOB:
* MMKPOKOHTponnep obpabatbiBaeT nHGHOpmaLmio, NocTynaroLyto no cetn RS-485;

* BUAI c ranbBaHn4ecKon pa3Bsi3kom OCYLLIECTBISET CTabnnnanpoBaHHoe nuTaHue npubopa, 3awuwiaeT
npunbop OT NepeHanpsXKeHNst 1 HENPaBUIbHOTO NOAKMOYEHUS MUTaHUS;

* npeo6pasoBartenb TTJ1 — RS-485 koHBepTupyeT curHanel cetn RS-485 B curHansl TTJ1, koTopble
NPUHMMAET MUKPOKOHTpPOINep;

* YeTbIpexpa3psaaHbIi CEMUCErMEeHTHbIN LnpoBOM MHOAUKATOP OTOOPaXXaeT Nony4YeHHy No Cetu
RS-485 nHdopmauntio 1 aBapunHble COOBLLEHNS.

NMPUMEYAHUE
|I| Mpu nutaHum npubopa ot Micro-USB sipkocTb MHaMKaTopa CHUXaeTCst OTHOCUMTENBHO paboyero
MpuHUmn paboTtbl npubopa Anst BCex peXXMMOoB NPUBEAEH Ha PUCYHKe 6.2.

pexunma Ha 50 %.

10



6 MpuHuKMn paboTbl

MonyueHune 3HaYeHUs
no uHTepdency RS-485

3Ha4yeHue nony4eHo Het

710 HacTynneHws TaimayTa? WHaukaTop -> O6wue HacTpoyku Modbus ->

TanmayT 6e30MacHOro COCTOAHUA

Oa
OTo6paxeHne 6uToBoMn WHaukaTop -> O6wue HacTpoiiku Modbus ->
macku/muraHms/useTa ButoBasa macka/MuraHue/LiBeT
6e30nNacHOro CoCToAHUSA Ge3onacHoro cocTosiHUA

WUHaukartop -> O6wme HacTponku Modbus ->

MepecTtaHoBka 6anT Mopsinok 6aifT

'

MpuBeaeHune k 3agaHHOMY
TUNY OaHHbIX

WnpukaTop -> Hactpoinku -> Tun nepemeHHOM

String | MopTpeT | Bpems

INT | UINT | DINT | UDINT | REAL

[ OTob6paxeHue 3Ha4YeHUsA )

WnaukaTop -> Hactponku -> KoadhcpuumeHT HaknoHa

Macwra6uposanue WUHaukartop -> Hactpoiiku -> KoacpduumeHT caBura

3Ha4yeHue nonagaer Het
B AONYCTUMbIA AMana3oH? +
OTob6paxeHune oWIMGKH
Da ErrL vnv ErrH

[o6GaBneHne Beaylwmnx Hynen
(Aansa uenbix Yucen 6e3 maclwTabmpoBaHus),
cMeLleHne AeCATUYHOW TOYKU

WUHpukartop -> Hactpoiiku -> Yucno Beaylumx Hynen
WUHpukaTtop -> HacTpoiiku -> NonoxeHne A4ecATUYHON TOYKMU

[ OTo6paxeHne 3Ha4YeHUsA ]

PucyHok 6.2 — MpuHumn pa6otsl CMU2-M

MHdopmauusa, noctynawwasi Ha npubop no cetn RS-485, nepen BbiIBOAOM Ha aucnnen npeobpasyercd
cornacHo napameTpam, yCTaHOBIEHHbIM B HACTporikax npubopa:
* TanmMayT 6e30NacHOro COCTOSIHUS — BPEMS, B TEYEHME KOTOPOro NpUBop oXnaaeT NoCTynreHne
Hdpopmaumm no cetn RS-485. Mo ncreveHmn 3agaHHoOro BpemMmeHn npubop BbIBOAUT Ha AUCTIEN
coobLLeHne, COOTBETCTBYOLLIEE OUTOBOM Macke 6e30nacHOro cocTosiHMA. Ecnu 3HaveHne TanmayTa

11



6 MpuHUun paboTbl

paBHO 0, To N0 UcTeYeHUn BpeMeHun TaﬁmayTa Flpl/l60p He nepexoauT B ©e3onacHoe cocTosiHMe, a Ha
aucnnee 0T06pa>+<aeT09| nocnegHee nonyvyeHHoe 3Ha4vyeHue,

* NIOPAAOK 6aNT NO3BOMSIET USMEHUTb NOPSAOK BANT U/MNN PerMcTpoB NOCTyNaroLLEN Ha Npubop
MHdOopMaLnK;

* TUN NepeMeHHON onpeaenseT hopmar BbiBoAa NOMyYeHHON MHpopmauuu;

* K03chpULMEHT HaKIOHa onpeaenseT MHOXWUTENb NOCTynaroLero Ha Npnbop 3HaveHus;

* k03cppuLMeHT caBura onpegenseT, kakoe yncro Tpebyercs NpMbaBuTb AWM OTHATb OT NOCTYNAKOLLEro
Ha npmbop 3HayeHus (Nocne NnpuMeHeHns KoauumneHTa HaknoHa);

* YUCNO BeAyLIUX HyNen 1NCnomnb3yeTcs TOMNbKO ANs LENOYUCEHHbIX 3Ha4YeHun 6e3 macutabupoBaHust
(koadhpmumeHT casura paeeH 0, k0adhUUMEHT HakmnoHa paBeH 1) anst Lob6aBNeHNs [ONONHUTENBHbIX
Hyren nepeg Y1McrioMm Ha gucnree;

* NONOXeHue AeCATUYHON TOUKN onpegendet cteneHb CMeleHnd 0ECATUYHON TOYKM npu
0To6pa>|<eval uenbiX nnn seleCTtBeHHbIX Ynucern.

MogpobHee napameTpbl onucaHbl B pasaerne 7.3.1 v pasgene 7.5.
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7 Hactporika

7 HacTtpowuka

7.1 MopAaaoK HACTPOMKHK

Mepen skcnnyatauuel cnenyet HacTpouTb Npubop:
1. MopgkntounTb Npndop k MO «Owen Configurator» (cm. pasgen 7.2).

2. YcTtaHoBuUTb Tpebyemble napameTpbl pexmMa paboTbl (CM. pasgen 7.3.2 Ans HaCTPOWNKN pexunuma

Modbus Master, pasgen 7.3.3 ana Modbus Slave v pasgen 7.3.4 ana Modbus Spy).
3. YcTaHoBUTL Tpebyemble napameTpbl TUNa oTobpakaemblX AaHHbIX (CM. pa3gen 7.4).

4. YctaHoBuTb TpebyeMble NapameTpbl BblBOAA AaHHbIX HA gucnnen npubopa (cM. pasgen 7.5 u

pasgen 7.6).

7.2 NopknioveHume K MO «Owen Configurator»

Mepen nogknioyeHvem n HacTponkon npubopa cnegyet ckadaTb MO «Owen Configurator» ¢ ouumnansHoro

caunta komnaHun « OBEH» owen.ru un yctaHoBuTb Ha [MK.

Onsa nogknioveruns npubopa k NO «Owen Configurator» cnegyert:

1. MogkntounTb Npmbop k MK ¢ nomoLbio kabensa Micro-USB (He BXoguT B KOMMIIEKT MOCTaBKM).

NMPUMEYAHUE

[i]

2. OtkpbITb MO «Owen Configurator».
3. B cTpoke MeHto BbiOpaTh «[Jo6aBuTb yCTPONCTBAY.

& D D Owen Configurator - INpoekT He coxpaHéH

oo T

| Iz

J0o6aBUTE HasHauuTe [P
YCTPOWCTBA ajpeca

PucyHok 7.1 — UnTepdbeinc MO «Owen Configurator»

Mpwn noakntodeHnm npmnbopa k MK ¢ nomowsto kabensa Micro-USB nogaya 0CHOBHOIMO NMTaHus
npubopa He TpebyeTcs, Tak Kak NMTaHue ocyllecTBnsieTca ot nopta USB.

4. B oTkpbIBLLIEMCS OKHe B none «HTepdeicy» Bbibpate «STMicroelectronics Virtual COM Porty.

WHTepodelic
STMicroelectronics Virtual COM Port (COM4)

Wireless80211

Wireless80211 (yar.owen)

Ethernet

STMicroelectronics Virtual COM Port (COM4)
Pabota odnaidH

ADTu

PucyHok 7.2 — Bbi6op uHtepdeica

5. B none «[Mpotokon» Bbibpatb «Owen Auto Detection Protocol».

[MpoTokon
Owen Aufto Detection Protocol

Modbus RTU
Owen Auto Detection Protocol
OeeH

PucyHok 7.3 — Bbi6op npoTtokona

6. Bbibpatb «Hant ogHO yCTPOCTBOY, BBECTM agpec NOAKITHYEHHOro npubopa 1 Haxatb «Hantmy.
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7 Hactpownka

NMPUMEYAHUE
EI Apnpec npubopa ans nHTepderica USB Bceraa paBeH 1 1 He MOXET ObITb UBMEHEH.

@ Halitk 0aH0 yCTpoRCTED

Appec
1

Haidtw

PucyHok 7.4 — BBop agpeca ycTponcTBa

7. MNocne nosBneHns yCTpOMCTBa B NPaBoM YacTu OKHa HaxaTb «[Job6aBuTb yCTpOMCTBaY.

bIBpaThb BCEe CHAaTb BCe
Wms Anpec Bepcusa
V| CMK2-M 1 (COM4) 0.1
[obaeuTe ycTpoicTEa OTMmeHa

PucyHok 7.5 — Bbi6op ycTponcTBa

7.3 Hactpowuka napametpoB Modbus
7.3.1 O6wmMe HACTPOMKH

[ns Bcex pexxumoB paboTbl npnbopa K 0bLLMM HacTpoKam OTHOCATCS HacTponkm nopta RS-485 n HacTponkm
Modbus.

Mpubop nogaepXMBaeT cnegyoLwme pexmmMbl paboTbl no npotokony Modbus:

» Master;

* Slave;

* Spy.
MapameTpbl nopta RS-485 B MO «Owen Configurator» HaxoasTcs Bo Bknaake Hactponkn nopta RS-485.
OnucaHve napameTpos nopta RS-485 npubopa npvseaeHo B Tabnuvue 7.1.

Ta6nuua 7.1 — Hactpownka nopta RS-485

MapameTp Onucanue [vana3oH 3HaueHuit
Ckopoctb COM-nopTa | CkopocTb 0OMeHa AaHHbIMU MEXay 2400, 4800, 9600, 14400, 19200,
npnéopamu 38400, 57600, 115200 6uTt/c
Pasmep gaHHbIX KonunuyectBo 61T nonesHom nHgopmauum 8 out
KonunyectBo cton-6mut | KonnyecTtso cton-omt 1 cTon-6wur,
2 cton-6uta
KoHTponb 4eTHOCTH Pexunm KOHTpons YeTHOCTH Her,
Yer,
Heuer
Mpu3Hak KoHua kagpa | NMpu3Hak, No KOTOPOMY UHAMKATOP IDLE frame — uHTepBan paBeH
onpeaensieT KoHeL, NakeTa AaHHbIX, BpeMeHu, Tpebyemomy ansi nepegaydv
Nony4eHHOro OT APYroro yCTponcTBa. ofHoro 6anTa gaHHbIX (BKoyas
KoHeL, nakeTa onpegensercs CTapTOBbIN BUT, CTONOBLIN BUT N BUT
OTCYTCTBMEM Nepeaaym AaHHbIX MO IMHUU | YETHOCTM) Ha BbIBpaHHOM CKOPOCTH;
CBSI31 B Te4eHMe 3aaHHOro nHTepBana 3.5 char (Modbus spec) — nHtepsan
BpEMEHMU paBeH BpeMeHu, Tpebyemomy ang
nepegayn 3,5 6aToB AaHHbIX (BKoYas
CTapTOBbI OWT, CTOMOBbLIV BUT N OUT
YETHOCTK) Ha BbIBpaHHOW CKOPOCTH.
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MpogomkeHue Tabnuubl 7.1

MapameTp

OnucaHue

[lnana3oH 3Ha4yeHUn

[aHHOe 3HayeHne COOTBETCTBYET
cneumdukauum npotokona Modbus

Hactponkn Modbus HaxogaTcs Bo Bknagke UHgukatop — O6wme HacTtpomrkn Modbus. OnucaHme obumx
napametpos Modbus npuseaeHo B Tabnuue 7.2.

Tabnuua 7.2 — Hactpoika o6wmx napametpoB Modbus

MapameTp OnucaHue [Avana3oH 3Ha4YeHUn

Slave ID nHgukatopa Apnpec nHankartopa B cetn Modbus 1...255
Mopspok 6ant Tvn nepectaHoBkM 6aNTOB/PErncTpoB He MeHATb,

nony4YeHHon nHgpopmauun™ MHBepcmsa Tonbko 6anTos,

MHBepcus ToNbKO perucTpos,
MHBepcust 6anToB U PerMcTpoB

TarmayT 6Ge3onacHoro Bpewms, yepes koTopoe npubop nepexoanT B 0...60c
COCTOSIHUSA 6esonacHoe coctosHMe (CM. pa3gen 7.7) B

crny4ae OTCyTCTBUSA NOnyYeHns AaHHbiX. Ecnn

yCTaHOBUTb 3HayeHue 0, To Nnpnbop He

nepexoauT B 6esonacHoe CoCToaHME U

oTobpaxaeT nocnegHee nony4yeHHoe

3Ha4YeHune
ButoBasa macka 3HadveHue Tuna MNopTpeT (cMm. pasgen 7.4), 0...FFFF FFFF
6e3onacHoro KOTOpOe BbIBOAWTCA Ha Aucnnen npubopa B
COCTOAHMA™™ cny4yae nepexofa B 6e3onacHoe CoCTosHMe
LiBeT 6e3onacHoro LiBeT oToBpaxkeHnst AaHHbIX Ha gucnnee B 3eneHbin,
COCTOSIHMSA cny4yae nepexofa B 6e3onacHoe CocToaHue KpacHbin,

XKentbin

MwuraHue 6e3onacHoro IOucnnen npubopa Ha4yHET MuraTb B criyvae BblIkntoyeHo,
COCTOSIHUSA nepexofa B 6e3onacHoe cocTosiHue BkntoueHo

NMPUMEYAHUE
m — 0xBBAADDCC.

* Mpumep nepectaHoBkmM Tonbko 6antos: 0OXAABBCC
MNpumep nepectaHoBkK Tonbko pernctpos: OXAABBCCDD — OxCCDDAABB.

Mpumep nepectaHoBkM GanTor n pernctpoB: OXAABBCCDD — OxDDCCBBAA.

** B MO «Owen Configurator» 3HauyeHne 6uToBOM Mackm 6e30NacHOro COCTOSIHNSE BBOAUTCS B
dopmate HEX.

7.3.2 Pexkum Modbus Master

Mpu wucnonb3oBaHum npubopa B cetu RS-485 B kavectBe MacTtepa cetn (pexvm Modbus Master)
OOMyCKaeTCs NOAKITIYEHNE K HEMY TONMbKO OOHOro nogymnHeHHoro (Slave) yctponctea. Cxema nogknioyeHms
nNpnbopoB NpMBEAEHA HA PUCYHKE.

CMU2-m
RS-485 (A) | 4 2 | RS-485 (A)
RS-485 (B) | 3 * 1| RS-485 (B)
Master Slave

R, = 120 Om*

PucyHok 7.6 — Cxema nopgkntoveHus ans pexuma Modbus Master

NMPUMEYAHUE

Iil * TepMUHanbHblE PE3UCTOPbI YCTaHaABMNMBAKOTCS B Havarne n koHue nuHun RS-485 B cny4vae
HeobxognmocTu. PekomeHOoyemoe ConpoTUBIIEHME TEPMUHANBHOTO pe3ucTtopa paeHo 120 Owm,
mouHocTb — 0,25 BT.

B pexume Modbus Master npuGop oTnpaBnseT 3anpockl ¢ PYHKLMEN YTEHUS PEMMCTPOB Ha NO4YMHEHHOE
ycTponictBo no npotokonly Modbus RTU unu Modbus ASCIl ¢ onpegeneHHon nepuognyHocTbio. [locne
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7 Hactpownka

Kaxxgoro 3anpoca npmbop oxugaeTt oTBET OT NOAYMHEHHOrO YCTPOWCTBA B TeveHue TanmayTa oteeTa. [Nocne
nornyyeHms oTBeTa Npubop BbLIBOAWUT AaHHble Ha gucnnen. Ecnu oTBeT OT ycTponcTea He Gbin Mony4veH 3a
BpeMsi TammayTa, npubop OTnpaBnsder criedylolMin 3anpoc U 3anyckaeT OTcHeT TanmayTa ©e3onacHoro
COCTOsIHMSA. B cnyyae oTcyTCTBUSI OTBETa OT YCTPOWCTBA 3a BpeMs TaviMayTa 6e3onacHoro coctosHusi npubop
nepexoauT B pexum 6e3onacHoro coctoaHus (cm. pasagen 7.7).

Ina nepexoga B pexum pabotbl Modbus Master cnegyet Bo Bknagke MHAukaTtop BbiOpaTb 3HAYeHue
MASTER agns napametpa Pexum paboTbl ycTpoucTBa.

MapameTpbl pexxuma Modbus Master HaxogsaTca Bo Bknagke MHaukaTtop — Hactponkn Modbus Master.
Onucanue napametpoB pexuma Modbus Master npusegeHo B Tabnuue 7.3.

Ta6nuua 7.3 — Hactpouka pexuma Modbus Master

MNapameTtp OnucaHue [Onana3oH 3HaYeHU
MpoTtokon Wcnonb3yemsbin npotokon obmena (RTU — Modbus RTU,
RTU, ASCII — Modbus ASCII) ASCII
Agnpec AJpec NogxntoYeHHOro K Npubopy NOAYNHEHHOTO 1...255
yCTpoucTea yCcTponcTBa
Tanmayt otBeta | Bpems oxugaHusa npubopom oTBeTa OT NOAYUHEHHOTO 300...10000 mc
yCcTponcTBa
OyHkuma Modbus | @yHkums Modbus, ncnons3yemasi B 3anpoce (0x03) Read Holding Registers,

(0x04) Read Input Registers

Appec peructpa | Agpec HayanbHOro CHMTLIBAEMOrO perncTpa 0...65535

noAYnHeHHoro ycTporncTea. Konnyectso
CYMTbIBAEMbIX PErMCTPOB 3aBUCUT OT BblIOpaHHOTO
TUNa gaHHbIX (CM. pa3gen 7.4)

Mepuopg onpoca |[lMepuon onpoca NOAYMHEHHOrO YCTPOMUCTBA 100...65535 mc

7.3.3 Pexxum Modbus Slave

B pexnme Modbus Slave npnbop nonydaet 3anpockl ot Mactepa cetu. NpoTtokon obmeHa (Modbus RTU
unu Modbus ASCII) onpegenseTca asTomaTMyeckn Npu NonyyYyeHnn sanpoca.

O

NPEQYNPEXOEHUE

B pexxume Modbus Slave B criyyae nsmeHeHus 3Ha4yeHun napameTpoB no uHtepgency RS-485 He
NpoMCXOoQnNT ux aBTomaTmyeckon 3anvcu Bo flash-namsats. 31o cBA3aHo ¢ Tem, 4To pecypc flash-
namaty orpaHunyeH (10000 nepesanucen). Mpu 3anucu 3HavyeHun no nHrtepdency MicroUSB
npouncxoauT aBToMaTudeckas 3anuck Bo flash-namsats. Ecnn TpebyeTtcs nsameHsiTb napameTpbl
nHOukaTopa no uHrepgency RS-485 ¢ nx coxpaHeHuem Bo flash-namats - cnegyert nocne 3anucu
3HaAYEeHUN NapamMeTpoB CreHEPUPOBATb EANHNYHBIA UMNYIbC B napameTpe CoxpaHUTb HaCTPOWMKN BO
flash-namaTb no RS (cm. Tabnuuy A.2). 3anucb Bo flash-namsaTb ogHOKpPaTHO BbINOMHAETCA B MOMEHT
N3MeHeHusi 3HavYeHnst AaHHoro napameTpa ¢ 0 Ha 1 (geTekTupyeTtcst nepeaHun poHT). Bo Bpems
3anucu napameTpoB Bo flash-namaTb KpaTkOBpEMEHHO N3MEHSAETCHA APKOCTb MHAMKATOPA U
yBenu4yMBaeTcs BpeMs oTBeTa npubopa (oHo MoxeT gocturate 200 Mc - 3TO cneagyeT yunTeiBaTb Npu
HaCTpoWKe TamayTa B macTtep-ycTponcTtee). Cnegyet oTMETUTb, YTO ucdepnaHme pecypca flash-
namaTy NpUBeaeT K HEBO3MOXXHOCTU COXpaHeHus napameTpos Bo flash-namaTte nocne nx nameHeHus
(To ecTb nocne nepesarpy3ku Nnpubopa No NUTaHuo ByayT NCNONb30BaHbI NpeablayLne 3Ha4YeHUs!
napameTpoB), MO3TOMY HACTOATENbHO HE PEKOMEHAYETCHA NPOM3BOANTbL 3anMcb NapameTpos Bo flash-
namsaTb C BbICOKOW YacToTomn. [1na onpegeneHns octatovHoro pecypca flash-namsatu B npubope
npucyTcTByeT napameTp Ctatyc npubopa — Octatok pecypca flash-namsaTu.

Cxema nogkrnodeHus npubopa B kayecTBe noguuHeHHoro (pexvm Modbus Slave) yctporictea k Mactepy
ceTu npuBeaeHa Ha pUCyHke 7.7.
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Master
RS-485 (A) | 1 . ..
RS-485 (B) | 2 ' 1 ' |
B|A B|A
R,, = 120 Om* R,, = 120 Om*
CMU2-M CMU2-M
Slave 1 Slave N

PucyHok 7.7 — Cxema nopkntoyeHus ans pexuma Modbus Slave

NPUMEYAHUE

|I| * TepMUHanbHblE PE3NCTOPbLI YCTaHABNMBAOTCS B Havarne n koHue nuHun RS-485 B cny4vae
HeobxognmocTun. PekomeHgyemoe conpoTuBneHrne TepMmnHansHoro pesuctopa pasHo 120 Owm,
MoLyHocTb — 0,25 BT.

Ins nepexopna B pexxum paboTel Modbus Slave cnegyet Bo Bknagke MHAukaTop BbibpaTth 3HavyeHne SLAVE
ans napametpa Pexxum paboTbl ycTpomMcTBa.

B MO «Owen Configurator» pexumy Modbus Slave cooTrBeTcTBYeT Tonbko oguH napametp — Slave ID
MHAMKaTOpa, KOTOPbIN HaxoauTcs BO Bknagke MHpmkatop — O6wwme Hactpomkm Modbus. Mapametp
onpeaensieT agpec npubopa B ceTn RS-485 1 MoXeT NpuHMMaTh 3Ha4YeHus ot 1 go 255.

7.3.4 Pexxum Modbus Spy

B pexvme Modbus Spy npubop «npocnywmBaet» uHTepdeinc RS-485, oxmpas 3anpocbl C 3agaHHbIMM
napameTpamu (agpec ycTponcTBa, kog yHKUMKW, agpec pernctpa). B cnyvae getektvpoBaHus 3anpoca c
3aflaHHbIMKU NapaMeTpamu Npubop BbIBOAMT Ha AMCMNEN nonyyeHHoe 3HadveHue. MNpoTtokon obmeHa (Modbus
RTU unu Modbus ASCII) onpegensieTcs asTomaTuyeckun npu AeTeKTnpoBaHum 3anpoca.

Cxema nogkntodeHns npubopos npuBeneHa Ha pucyHke 7.8.

Master
RS-485 (A) | 1
RS-485 (B) | 2 . ? . |
314 112
B|A B
R,, = 120 Om* R, = 120 Om*
CMn2-M Slave

Spy
PucyHok 7.8 — Cxema nogknrovyeHus gns pexuma Modbus Spy

NMPUMEYAHUE

|I| * TepMUHanbHbIE PE3NCTOPbLI YCTaHABNMBAOTCS B Havarne n koHue nuHun RS-485 B cny4vae
HeobxognmocTun. PekomeHgyemoe conpoTuBneHne TepMmHansHoro pesuctopa pasHo 120 Owm,
mowHocTb — 0,25 BT.

Ina nepexopna B pexxum paboTtel Modbus Spy cneayet Bo Bkragke UHAuKaTop BbibpaTh 3HadeHne SPY ans
napametpa Pexum paboTbl ycTpOUCTBa.

MapameTpbl pexuma Modbus Spy HaxogsTcsa Bo Bknagke UHamkatop — Hactpomku Modbus Spy.
OnucaHune napametpoB pexvma Modbus Spy npuseaneHo B Tabnuue 7.4.

Tabnuua 7.4 — Hactpoiika pexuma Modbus Spy

NapameTp OnucaHue Ownana3oH 3Ha4yeHunn
Apgpec ycTtponictea* Afpec nog4YMHEHHOro yCTpPoMCTBa B 3anpoce 0...255**
Homep dyHKuuK dyHkumna Modbus, ncnonb3dyemas B 3anpoce (0x03) Read Holding Registers,

(0x04) Read Input Registers,
(0x06) Write Single Register,
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MpogomkeHue Tabnuubl 7.4

MapameTtp OnucaHue Onana3oH 3Ha4YeHumn

(0x10) Write Multiple Registers

Appec peructpa*** Appec perucTtpa B 3anpoce 0...65535

[i]

NMPUMEYAHUE

* Apec yCTpOWCTBa He OMKEH coBnaaaTth C agpecom npmbopa, 3agaHHoMm B napametpe Slave ID
MHAMKaTopa 13 rpynnel napameTpoB Obwme HacTporikn Modbus.

** B cny4yae Bbibopa agpeca 0 npubop OTCrnexMBaeT LUMPOKOBeLLATeNbHbIe NakeTbl oT Mactepa
cetn. Ecnu nogkntounTb Heckonbko nHAnkaTopos kK Mactepy cetu n BeibpaTb agpec 0, TO MOXHO
BbIBOAWUTb HA KAXO0M MHOMKATOPE pa3Hble AaHHble, yka3aB Ha Npubopax COOTBETCTBYHOLLME AaHHBIM
agpeca permcTpos.

*** AQpec perucrpa AomkeH HaxoauThbCs B AnanasoHe permcTpoB B 3anpoce oT MacTtepa cetu:

[REGspy; REGspy + Qtype - 1] € [STframe; STframe + erame - 1]7 (7.1)

rae REGspy — agpec perncTpa, 3agaHHbIn B HacTporkax npubopa;

Qtype — KONNYECTBO PEMMCTPOB AMA TUMNa NepeMeHHoN, oTobpaxkaemMon NpubopomMm;
STframe — @APEC HAYaNbLHOIO perncTpa B 3anpoce;

Qframe — KONNYECTBO PETUCTPOB B 3anpoce.
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Mpumep
Ecnu B 3anpoce ot Mactepa cetu STiame = 40, Qframe = 20 (Takum obpasom, B 3anpoce byayT cunTbiBaTbLCA
unu 3anuceiBatbcs pernctpbl 40... 59) Byaet nonyyeHa criegyroliasa peakuus npubopa npu pasnmnyHbIX
napameTpax pexuma Spy:
1. REGspy = 59, Tun nepemeHHom INT (Qiype = 1) — Np1MBOP BbIBEAET HA AUCNIIEN CHUTAHHYIO
MHdopMaLnto.
2. REGgpy = 59, Tvn nepemeHHomn DINT (Qtype = 2) — npnbop He 0To6pa3nT nHpopmaLmnio Ha gucnnee,
Tak Kak B JaHHOM crny4dae npubop oxugaeTt nofyvntb MHGOopMaLuuio 13 pernctpoB 59-60, a pernctp
60 otcytcTByeT B 3anpoce MacTtepa cetu.

7.4 Tunbl AaHHbIX
Mpnbop nogaepkmBaeT OTOOPaAXKEHNE 3HAYEHWUI CNEAYIOLNX TUNOB OAHHbIX:
* uernouvncneHHble 3HavyeHus (INT, UINT, DINT, UDINT);
* 3Ha4eHwus ¢ nnaearowen Todkorn (REAL);
* cTpoku (STRING);
» OMTOBast Macka cermeHToB uHankatopa (MopTper);
* Bpems (Bpewms).
B MO «Owen Configurator» MOXXHO 3afaTb 3HaYEHUs1 ANS pa3HbIX TUMOB AaHHbIX A5 TECTOBOro BbIBOAA Ha
aucnnen npubopa Bo Bkragke MHgukaTtop — OnepaTuBHble 3HaYeHuA. [nsa oTobpaxeHust Ha npubope

TECTOBbIX 3HA4YeHWI criegyeT Tawkke BblbpaTb COOTBETCTBYHOLUMA TUM AaHHbIX BO Bknagke MHaukatop —
HacTtponku — Tun nepemeHHoun. OnucaHue napameTpoB TUNOB AaHHbIX NPpUBEAEHO B Tabnuue 7.5.

Tabnuua 7.5 — Tunbl AaHHbLIX

Tun gaHHbIX OnucaHue KonuyecTtBo pernctpoB
INT Llenoe uncno co 3Hakom 1 (2 6banTa)
UINT Llenoe uncno 6e3 3Haka 1 (2 6banTa)
DINT Llenoe uncno co 3Hakom 2 (4 6awnTa)
UDINT Llenoe uncno 6e3 3Haka 2 (4 6awnTa)
REAL 3HayeHue ¢ NnaBaroLLen TOYKON (YMCNO OAMHAPHOM 2 (4 6awnTa)
TOMHOCTUM cornacHo ctaHgapty |IEEE 754)
STRING* Ctpoka c koguposkon ASCII ¢ cumBonamu naTMHCKoro 2...16 (4...32 6anTa)
andasuTa, udpamm n ToHKon
MopTpet ButoBas macka cerMeHTOB UHAUKaTopa 2 (4 6anTa)
Bpewms Bpewms B bopmate XX:YY** 2 (4 6anTa)

NPUMEYAHUE
|I| * [Ins onpeneneHnst KonnyecTea perncTpoB npu pabote npubopa B pexxumax Modbus Master n
Modbus Spy ncnonb3yetcsa napametp OnuHa cTpoku. [pu paboTte B pexxume Modbus Slave anuHa
CTPOKM NpUHMMaeTcs pasHomn 32 cumsonam (16 pernctpoB). He gonyckaeTtcsa yTeHue/3annco
dparmeHTa CTpoKM (B 3anpoce macTepa CeTU JOIMKEH ObITb YKka3aH pa3mep AaHHbIX: 16 perncrpos).
B pexxume Modbus Slave napametp [inuHa cTPOKu ncnonb3yeTtcs ans 6eryLien CTpoku — npu
«MPOKPYTKe» CTPOKN ByaeT oTobpaxkaTbCa KONMMYeCTBO CMMBOSOB, KOTOPOE yKa3aHo B JaHHOM
napamertpe.
** XX:YY paccumtbiBaetca no dpopmynam XX = N/ 60 (uenas yactb), YY = N/ 60 (octatok ot
aenexus), rae N — 3HayeHue, KOTOpoe NPUXOAMT Ha npubop.
B cny4yae nony4yenusi npubopom 3HaveHunst 1000 Ha gucnnee Oyaet otobpaxeHo 16:40.

CooTBeTCTBME HaYepTaHWsi CMMBOMOB Ha LMdPOBOM nHAaMKaTope bykBam natuHckoro andgasuta un nx ASCII-
Koabl NpeacTaBneHo B Tabnuue 7.6.
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Tabnuua 7.6 — ASCIl-kogbl cMMBOMOB Ha LMcppOBOM UHAUKaTOpE

Kog |.0 A 2 ] 4 .5 .6 a7 .8 9 A |B |C |D |.E .F
ASCII
2, -
3. 0 1 2 3 4 5 6 7 8 9
0 ! c 3 H 5 b 7 g g
4. A B C D E F G H I J K L M N o]
A b L d £ F L H C o + L n n a
5 P Q R S T u V w X Y z
P q r 5 [ u u Y O H =z
6. a b c d e f g h i j k I m n o]
R | & c d | E F L h C 3 FoloL n n o
7. p q r S t u \% w X y z
P q r 5 t H u g o o z

CootBeTcTBME OMTOB B Macke cerMeHTam MHOMKATopa Mpu BbiBOAE Ha AuMchnern 3HadeHus tuna Moptpet
npvBegeHo B Tabnuvue 7.7. Mnagwumn 6anT Macku COOTBETCTBYET KpaHEMY NMPaBOMY CETMEHTY MHOUKaTOopPa,
cTapLmi 6anT Mackm — KpanHeMy NeBOMY CErMEHTY.

Tabnuua 7.7 — CooTBeTCTBME OUTOB B 6anUTe cerMeHTamM MHAMKaTopa

CermeHTt Homep 6uTa
0

.

i ¥
L be

Slo|nimio|o|w|>
NO|O|~WINI=

7.5 UHpukauumsa

MapameTpbl UHOMKATOpa HaxoaAaTca Bo Bknagke WMuaukatop — Hactpoiku. OnucaHue napameTpos
VHOuKaTopa NpuBeaeHo B Tabnuue 7.8.

Tabnuua 7.8 — HacTpoiika nHaukaumm

nanasoH
MapawmerT A N
P P Onucanve 3Ha4YeHumn
Tun nepemeHHon | Tun nepeMeHHon, oTobpaxaeMol Ha aucnnee INT,
UINT,
DINT,
UDINT,
REAL,
STRING,
MopTper,
Bpewms
Liset LiBeT nHamkauun. Npun ncnonb3oBaHUM BCTPOEHHOW NOTMKK (CM. 3erneHbin,
pasgen 7.6) uBeT MOXET U3MEHSITbCS B 3aBUCUMOCTM OT BENNYUHBI KpacHbii,
oTobpaxkaemoro 3Ha4yeHus YKenTbii
ApkocTb ApkocTb gucnnes 0...100 %
Yncno segyLmx Yncno segyLmx Hynen Ha aucnnee nepep aHadyeHmeMm. icnonbsyetcs 0,1,2,3
Hyren TONbKO C L€NOYNCNEHHBIMUN 3HAYEHUAMMU.
Mpumep oToGpaXkeHUs1 3HaYEHUS! «1» Ha gUcnnee Npu pasnnYHbIX
3Ha4yeHusIX napameTpa Yncno BeayLmx Hynen:
0 — Ha aucnnee f;
1 — Ha gucnnee 0 &
2 — Ha gucnnee 00 1
3 — Ha gucnnee OO0
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MpopomkeHue Tabnuubl 7.8

Onana3oH
Napametp Onucanue 3Ha4YeHun

[MonoxeHue MonoxeHne AeCATUYHOM TOYKM Npu 0TOBpakeHUM 3HaYeHNs Ha -
OEeCATUYHOM ToYKKM | ancnnee. Mcnomnb3yeTcst TONMbKO C LIENOYUCIEHHBIMU 3HAYEHUAMU U -———.

3HAYEHNAMM C NNaBaloLLEN TOYKOMN. -

Mpumep Ucnonb3oBaHUA ¢ LENOYMCEHHBIM 3HaYeHneM «5000»:

———— — Ha gucnnee 5000

———.— — Hapaucnnee 5000

——.—— — Ha gucnnee 5000

—.——— — Ha gucnnee 5000,

Mpumep MCNonb30BaHUS CO 3HAYEHWEM C MNaBatoLLEen TOHKON

«1.234»:

———— —Hapgucnnee (234

———.— — Hapaucnnee (2

——.—— — Ha gucnnee (23

—.——— — Haaucnnee (234
KoapdumumeHT KoadhduumeHT, npnbaBnseMbiit K 3Ha4eHN0 Nepes BbIBOAOM Ha —999.0...9999.0
caBura avcnnen. Mcnonb3yeTcs TONbKO C LIeNOYUCIIEHHBIMU 3HAaYEHUSMU

(npeobpasyeT uenoyncneHHoe 3Ha4eHne B 3Ha4eHue ¢ nnasaroLem

TOYKOWN) U 3HAYEHMSMM C NNaBatoLLen TOYKON.

Mpn ncnonb3oBaHUKM KO3 PULMEHTA 3HAYEHME MOXET BbINTY 3a

OONyCTUMbIN Anana3oH oTobpaykaeMbix Ha gucnnee 3Ha4yeHui, 4To

NPVBELET K NOABMEHUIO HA Aucniee owmnbku (cM. pasgen 7.7).

Mpumep MCNonb30BaHUS C LENOYUCIEHHBIM 3HAYEHNEM «5»:

1.0 — Ha gncnnee &.000;

—1.0 — Ha gucnnee Y000

5.0 — Hagucnnee G0

—5.0 — Ha gucnnee 000,

Mpumep ncnonb3oBaHNS CO 3HaYEHNEM C NilaBatoLLen TOYKON

«5.678»:

1.0 — Haaucnnee 5678

—1.0 — Ha gucnnee 45675;

5.0 — Hagucnnee AT,

—5.0 — Ha gucnnee 0678
Koadppmumnent KoadhpmumeHT, Ha KoTopbl 3Ha4YeHNe YMHOXaeTcsa nepes BbiBogom | —999.0...9999.0
HaknoHa Ha gucnnei. cnonb3yeTcs TOMNbKO C LLeNoYUCEHHbIMU 3HAYEHUSIMU

(npeobpasyeT Leno4YncneHHoe 3Ha4eHne B 3Ha4EHUE C NnaBaroLem

TOYKON) U 3HAYEHMAMM C N1aBaloLLEN TOYKOMN.

Mpu ncnonb3oBaHWUM KOIPMULMEHTa 3HAYEHMNE MOXET BbINTU 3a

OOMyCTUMBIV Ananas3oH oTobpa)kaeMblX Ha QUCee 3Ha4YeHni, 4To

npuBeaeT K NOSBMEHNIO Ha gucnnee owmnbkm (cM. pasgen 7.7).

Mpumep Mcnonb3oBaHUA ¢ LENOYMCIEHHBIM 3HAYEHNEM 5:

1.0 — Haaucnnee 5;

—1.0 — Ha gucnnee -5.00

5.0 — Ha gucnnee Z5.00

—5.0 — Ha gucnnee -25.0.

MprmMep ucnonb3oBaHMSA CO 3HAa4YEHMEM C NnaBatoLlen Toukon 5.678:

1.0 — Haaucnnee 5678

—1.0 — Ha gucnnee -567

5.0 — Ha gucnnee 2835,

—5.0 — Ha gucnnee 253
MwuraHue Hannuue muraHusa sHavyeHus Ha gucnnee. MuraHue Takxke MoxeT BblIknoyeHo,

3aBUCETb OT BCTPOEHHOW NOrukn (CM. pasaen 7.6) unu 6esonacHoro BknitoueHo

cocTosiHuA (cM. Tabnuuy 7.2)
Mepuog muranma | Bpems ogHoro Lmkna Hanmyuus u oTCyTCTBUS 3HaYEHWs Ha gucnnee 250...3000 mc

(ckBaxkHocTb = 50 %)
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MpogomkeHue Tabnuubl 7.8

nana3oH

MapameT A -

P P OnucaHue 3Ha4YeHUuun

MNepuoa Murauua

Pexunm Pexxum OTO6pa)KeHVIFI 3Ha4YeHuna Ha gucnnee. B cratnyHom pexnme CTaTMHHbIVI,

oTobpaxeHus 3Ha4YeHMe He ABWXKeTCs no aucnneto. B pexume GeryLien cTpoku Berywas
3Ha4YeHune UMKNn4eCckm noCMMBOIibHO COBUIraeTCcAd B HanpasleHnm CTpOKa,
crnpaBa Haneso. lNocne ncyesHoBeHNS ¢ auncnnea 3HadyeHne BHOBb Yucnosas
Ha4ynHaeT NoCMMBOJIbHO CABUIMATbLCA CcnpaBa HalleBo 6eryu.|,a;| CTpOKa

B pexvme uncnoson beryLer CTpoku npoBepka 3HadeHun Tuna INT,
UINT, DINT, UDINT 1 REAL Ha nprvHagnexHocTb AManasoHy
(-999...9999) He npousBogMTCSA. ITO NO3BONSAET OTOOpPaxXaTh B
pexunume YNCroBow BeryLien CTPOKN 3Ha4YEeHUSs1, YNCHO 3HAKOB B
KOTOpPbIX MPEBLILLIAET YUCIO pPa3psifoB UHAMKaTopa. TOYHOCTb
3Ha4eHun ¢ nnaeatowen Todkon (REAL) B aTOM crnyvae orpaHuyeHa 3
3Hakamu nocne 3ansaTon. Ecnun obliee 4ncno 3HakoB He NpeBbILIaeT
4, T0 3Ha4YeHne oTobpaxaeTcsa CTaTUYHO.

Mepwuog cosura Mepuog nepemeLLeHns 3Ha4eHNs Ha gucnnee Ha OaMH CUMBON 100...1500 mc
Oeryuien cTpoku BMneBo.

7.6 BcTpoeHHasa noruka

Pexxum BCTPOEHHOW NOrMKM NpegHasHavyeH Ans M3MeHeHUs BU3yarbHbIX NapaMeTpoB BbiBOAa 3HAYEHUS Ha
aucnnen (UBET M MUraHuMe) B 3aBMCUMOCTU OT MNPUHAOSIEXXHOCTU 3HAYEHUS OOHOMY W3 3aJaBaeMbIX
OunanasoHoB. [pnbop nogaepxuBaeT 4o 5 AvanasoHOB (30H). [Ns BKMAOYEHUS pexumMa BCTPOEHHON NOTUKM
cnepyet Bo Bknagke UHaukaTtop — BcTpoeHHas noruka BbibpaTb 3HadeHve BknrouyeHo ansi napamertpa
BcTpoeHHas noruka.

NMPUMEYAHUE
PeXxvM BCTPOEHHO NOMMKM MOXET MCMONb30BaTbCS TONbKO AN LIENOYUCINEHHBIX 3HAYEHUI U
3Ha4YeHu C NnaBatoLEeN TOYKON.

Mo ymonyaHuio B pexxume BCTPOEHHOWN NOMMKK UCMONb3yeTcs TOMNbKO oaHa 30Ha — 30Ha 5. MNapameTpbl 30HbI
5 HaxopgaTtcs Bo Bknagke UHgukaTtop — BeTpoeHHas norunka — 3oHa 5. OnvcaHve napameTpoB 30HbI 5
npvBegeHo B Tabnuue 7.9.

Tabnuua 7.9 — NapameTpbl 30HbI 5
MNapameTp OnucaHue [dvana3oH 3HaYeHUi

et LiBeT nHamkaumu 3eneHbin,
KpacHbin,
Kentbii

MwuraHue Hanunune muraHmsa sHayeHua Ha aucnnee BbikntoyeHo,
BkritoueHo

[ns KoppeKTHOW paboTbl BCTPOEHHOW NOMMKM TpebyeTcs 3a4eiCTBOBaTb M HACTPOUTb Kak MUHUMYM €LLe OOHY
30Hy B pgononHeHve k 3oHe 5. lMapametpbl 3oH 1 (2, 3, 4) HaxogATca BO Bknagke WUHaukatop —
BctpoeHHass noruka — 3oHa 1 (2, 3, 4). OnucaHne napameTtpoB 30Hbl 1 (2, 3, 4) npuBegeHo B
Tabnuue 7.10.
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Ta6bnuua 7.10 — MapameTpbl 3oHa 1 (2, 3, 4)

NapameTp OnucaHune Ovana3oH 3HavyeHun
3apgelicTBoBaTb Mcnonb3oBaHue 30HbI B peXXMMe BCTPOEHHOM BbikntoueHo,
NOTVKK BkntoyeHo
BepxHsas rpaHmua* BepxHsas rpaHuLa 30HbI —999... 9999
lmctepesnc*™™ 3HayeHne OTHOCUTENbHO BEPXHEN FpaHuLbl 0...9999

30HbI, CMYCTS1 KOTOPOE NPOU3BOAUTCS Nepexon
B CrneayoLLyio 30Hy (npu paboTe B obnactu
OTpMLUATENbHbIX 3HAYEHUI) NN BO3BpaLLeHne
B TEKYLLYO 30HY (Mpu paboTte B obnactu
NOMOXUTENbHbLIX 3HAYEHUIA)

Liset LiBeT nHaukauum 3eneHbin,
KpacHbln,
Xentbin
Mwuranue Hannyne muranusa sHadeHus Ha aucnnee Bbiknto4eHo,
BkntoueHo

NMPUMEYAHUE
EI * B cnyyae Mcnomnb3oBaHWs HECKOMbKMX 30H BEPXHASA rpaHuLa 30Hbl C 60MbLUMM HOMEPOM AOMKHa
NpeBbILLAaTh BEPXHIOK rpaHuLy 30HbI C MEHBLUUM HOMEPOM:
Z1<2Zy<Z2Z3<Z4.
B npotuBHOM crnydae npubop otobpaxaeT Ha gucnnee coobLeHre o6 aBapuiiHOW cuTyaumm (CMm.
pasgen 7.7). BepxHsas rpaHuua 3oHbl 5 He 3agaeTcs 1 NPUHUMAETCS paBHON MakCUManbsHOMY
OOMyCTMMOMY 3Ha4YeHUIo NS BbIBOAA Ha ANCMNEN.
** Tuctepesnc He MOXeT BbiTb BoMbLLE Pa3HOCTM MeXay BEPXHUMU rpaHMLamMu COCEAHUX 30H, B
NpoOTMBHOM cny4dae npnbop otobpaxaeTt Ha aucnnee coobLieHne 06 aBapuinHon cutyaumm (Cm.
pasgen 7.7). Tnctepesunc 30HbI 5 OTCYTCTBYET, Tak kak 30Ha 5 iBNAeTca nocneaHen Ha Y1CnoBom ocu
N 13 Hee Herb3s NepenTh B «CreayoLLyto» 30HY.

Mpumep ncnonb3oBaHUA pexxMmMma BCTPOEHHOW NOrMKK ¢ ogHOW paboyen 30HOM

Mpyn u3MeHeHWn 3HayYeHWst BU3yarbHble MNapaMeTpbl BbiBOAA 3HAYEHWA Ha AUCMNEN HE W3MEHSHTCH
(Hanpumep, 30Ha 5 — 3eneHblli LBET MHANKATOPA, MUraHne BbIKITOYEHO).

—-999 9999

PucyHok 7.9 — UameHeHue Bu3yanbHbIX NapameTpPoB Npu UCNOSb30BaHUM 0AHOW paboyeit 30HbI

3oHa 5 cooTBeTCTBYET AnanasoHy 3HaveHni [-999; 9999].

3oHa 5 |
—o *—

-999 9999
| 3oHa 5 ‘ )

PucyHok 7.10 — NMprmep BCTPOEHHOM NOTUKU Assi 04HOM pabo4ein 30HbI

Mpumep ucnonb3oBaHUA pexxMma BCTPOEHHOM JIOTMKK € ABYMSA pa6oyMmmu 30HamMu

MycTb BepxHssa rpaHuua 3oHbl 1 pasHa 100, ructepesnc paseH 10. B cnyyae nepexoda M3 O4HOW 30HbI B
OpYryto BusyanbHble NapaMeTpbl BbIBOAA 3HAYEHUSA Ha AnCnnen nameHsoTcs (Hanpumep, 3oHa 1 — 3eneHblii
LBeT nHAMKaTopa, MuraHme BbIKIo4YeHO; 30Ha 5 — enTbli UBET MHAMKATOPa, MUraHue BKMOYEHO).
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30Ha' 5 l
-
-999 100 9999

PMCYHOK 7.11 — U3ameHeHune BU3yarnbHbIX NapaMeTpoB Npu ucnosfib3oBaHUN AByX paﬁoqux 30H

Ecnu 3HavyeHne meHsieTca B 6onbLuyo CTOPOHY, TO 30Ha 1 COOTBETCTBYET AnanasoHy 3HadveHuin [-999; 100),
3oHa 5 — gnanasoHy 3Ha4eHun [100; 9999].

Ecnu 3HayeHne MeHseTCsa B MeHbLLYIO CTOPOHY, TO 30Ha 1 COOTBETCTBYET Anana3oHy 3HadeHu [—999; 90),
3oHa 5 — gnanasoHy 3HadeHui [90; 9999].

—>
| 30Ha 1 N 30Ha 5 |

—& @ @ *—>
—-999 100 9999

90
‘ 30Ha 1% 3o0Ha 5 | )

PucyHok 7.12 — Mpumep BCTPOEHHOM NOrMKK Ans ABYyX pabo4mnx 30H

MprmMep ncnonb3oBaHUA pexxmMMma BCTPOEHHOM MNOrMKn ¢ ABYMS paboummm 30HamMm (BepxHsas rpaHmua 30Hbl 1
paBHa —100, ructepesunc paBeH 10) npeacTtaeneH Ha pucyHke 7.13. INpy nepexone M3 0QHON 30HbI B APYTyHO
BM3yalbHble NapameTpbl BbIBOAA 3HAYEHUS Ha AMCNIIEN U3MEHSIOTCS.

Ecnu 3HadyeHne meHsieTcs B 6onbLUyo CTOPOHY, TO 30Ha 1 COOTBETCTBYET Ananas3oHy 3HadeHui [-999; —90],
3oHa 5 — gnanasoHy 3HayeHun (—90; 9999].

Ecnu 3HayeHne MeHsieTCs B MEHbLUYH CTOPOHY, TO 30Ha 1 COOTBETCTBYET AManasoHy 3HaveHun [-999; —100),
30Ha 5 — gnanasoHy 3HadeHui [-100; 9999].

_>
| 30Ha 1 l/f 30Ha 5 |
®

—@ ®
-999 -100 -90 9999

‘ 30Ha 1 % 3oHa 5 | y

PucyHok 7.13 — NMpumMep BCTPOEHHOM NOTUKK ANs ABYX pabo4mnx 30H

I'Ipumep ncnonb3oBaHUA pexnma BCTpoeHHOﬁ JIOFTNKM C TpemMA paGO‘WIMVI 30HaMu

MycTb BepxHssa rpaHuua 3oHbl 1 paBHa 100, ructepesnc paseH 10, BepxHsas rpaHmua 3oHbl 2 paBHa 150,
rmctepesnc paseH 20. B cnyyae nepexoga w3 OOHOWM 30HbI B APYryl0 BM3yanbHble MapamMeTpbl BbiBOAa
3Ha4YeHWs Ha gucnnen n3MeHsaTcsa (Hanpumep, 3oHa 1 — 3eneHbIvi UBET MHAMKATOPa, MUraHe BbIKITHOYEHO,
30Ha 2 — XenTbli UBET MHAMKATOPa, MUraHWe BKNOYeHO, 30Ha 5 — KpacHbI UBET MHAMKaTopa, MUraHue
BbIKIHOYEHO).

30Ha 2

-999 100 150 9999

PucyHok 7.14 — UsmeHeHMe Bu3yarnbHbIX NapaMeTpoB NPU UCMNONb30BaHUM TPEX paboynx 30H
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Ecnn 3HaveHne meHseTcsa B 6onbLuyto CTOPOHY, To 30Ha 1 COOTBETCTBYET AnanasoHy 3HadeHun [-999; 100),
30Ha 2 — gnana3oHy 3HadeHui [100; 150), 3oHa 5 — guanasoHy 3HauyeHu [150; 9999].

Ecnu 3HauyeHne MeHSIETCSt B MEHbLUYK CTOPOHY, TO 30Ha 1 COOTBETCTBYET AnanasoHy 3HadeHuin [-999; 90),
30Ha 2 — gnanasoHy 3HadeHun [90; 130), 3oHa 5 — gruanasoHy 3HauyeHn [130; 9999].

—> — ﬁ
| 30Ha N 30Ha 2 3oHa 5

—@ @ 4 e
999 90 100 1375 9999

3oHa 1 / 30Ha 2 M 30Ha 5 | <«

PucyHok 7.15 — NMpumep BCTPOEHHOM NIOrMKM ANs Tpex paboymx 30H

MprMep ncnonb3oBaHUSA pexxMma BCTPOEHHOM NOTMKK € TPeMst pabourmMmm 30HamMK (BepXHNAS rpaHmua 30HbI 1
paBHa — 150, ructepesnc paseH 20, BepxHAs rpaHuua 3oHbl 2 paBHa — 100, ructepesuc paseH 10)
npeactaBneH Ha pucyHke 7.16. Tpu nepexone M3 O4HOW 30HbI B APYrylo Bu3yarnbHble NapameTpbl BbiBOAA
3Ha4YeHUs Ha AUCNIEeN U3MEHSIHOTCS.

Ecnu 3HauyeHne meHsieTcs B 6onblLUyo CTOPOHY, TO 30Ha 1 COOTBETCTBYET AMana3oHy 3HaveHun [-999; —130],
30Ha 2 — gnana3oHy 3HadeHun (—130; —90], 3oHa 5 — guanasoHy 3HayeHui (—90; 9999].

Ecnu 3HaueHne MeHseTcsl B MEHbLLYIO CTOPOHY, TO 30Ha 1 COOTBETCTBYET AManasoHy 3HadyeHun [-999; —150),
30Ha 2 — gnanasoHy 3HaveHun [-150; —100), 3oHa 5 — agnanasoHy 3Ha4eHun [—-100; 9999].

_>

-999 -150 —1 30 -100 9999

3oHa 1 _/ BoHa2 30Ha 5 | <«

PucyHok 7.16 — MpumMep BCTPOEHHOM NIOrMKK ANsA Tpex paboumnx 30H

MprMep ncnonb3oBaHUSA pexxMma BCTPOEHHOM NOMMKK € TpeMsi pabourmMmn 30HamMmm (BepxHsas rpaHmua 30oHbl 1
pasHa — 100, ructepeauc paseH 10, BepxHAa rpaHuua 30Hbl 2 paBHa 100, ructepesnc paseH 10)
npencTaeneH Ha pucyHke 7.17. Mpu nepexode M3 OOHOW 30HbI B OPYryl0 BM3yalibHble NapaMeTpbl BbiBOAA
3HaYeHUs Ha aNCNNEeN N3MEHSIIOTCS.

Ecnn 3HaveHne meHseTcsa B 6onbLuyo CTOPOHY, TO 30Ha 1 COOTBETCTBYET AManasoHy 3HadveHun [—-999; —90],
30Ha 2 — gnanasoHy 3HadeHun (—90; 100), 3oHa 5 — ananasoHy 3HaveHun [100; 9999].

Ecnu 3HaueHne MeHseTcsl B MeHbLUYIO CTOPOHY, TO 30Ha 1 COOTBETCTBYET AManasoHy 3HadyeHun [-999; —100),
30Ha 2 — gnanasoHy 3HadeHun [-100; 90), 3oHa 5 — guanasoHy 3HayeHui [90; 9999].

> - ~
30Ha 1 30Ha 2 30Ha 5

—@ @ ® *—b
-999 -100 -90 Qw %0 9999

3oHa 1 30Ha u 3oHa 5 | <«

PucyHok 7.17 — NMpumep BCTPOEHHOM NOrMKKU Ans Tpex pabounx 3oH

25



7 Hactpownka

7.7 NHauKaums owmnobok

Bo Bpemsa paboTbl ¢ Npubopom MOryT BO3HUKHYTb CrieayoLme owmobku:

* NpuBOop NOny4unn 3HadeHme, KOToOpoe HEBO3MOXKHO OTOOPa3nTb Ha aucnnee (3Ha4YeHne He BXOAMUT B
[OoNyCTUMbIN AnanasoH);

* BCTPOEHHas nornka npubopa HacTpoeHa HEKOPPEKTHO;
* NpnuBop He nony4un sHa4yeHne 3a OTBeeHHOE Bpems 1 nepetuen B 6€30MacHoe COCTOSHME.
II' NMPUMEYAHUE

Mocne nogayv nuTaHna npnbop HaxoauTcs B 6e3onacHoOM COCTOAHUMU. Bbixoa U3 6esonacHoro
COCTOSIHUA NPOUCXOAUT B MOMEHT MONy4YeHUs KOPPEKTHOro 3anpoca.

MHavkaumsa ownbok onucana B Tabnuue 7.11.

Tabnuua 7.11 — UHankKaums ownobok

Coob6ueHue
Ha gucnnee

MpuynHa nosiBneHus

Homep 6uta

peructpa ctaTtyca

EI'F'L

I'IonyquHoe 3Ha4veHune (LI,eJ'IO‘-II/ICJ'IeHHOG 3Ha4veHune nnn 3Ha4vyeHune
C nnasawoLen TO‘-IKOVI) MeHblLle MUHUMAalbHOIo 4onycTuMoro ans
OTO6pa>KeHVIﬂ Ha guncnnee.

Mpumep:
N <—999,
rae N — nonyyYyeHHoe 3HayYeHne

27

ErrH

I'IonyquHoe 3Ha4yeHune (u,enowlcneHHoe 3Ha4yeHne nnun 3Ha4vyeHune
C NnaBatoLlelt To4Kkon) Gonblue MakcuMarnbHOro 4oNyCTUMOro Ans
oTobpaxeHus Ha gucnnee.

Mpunmep:
N > 9999,
rae N — nonyyeHHoe 3HayeHne

28

Err=z

BepxHsial rpaHnLa 30HbI ¢ 60NbLUMM HOMEPOM He NpeBbILLaeT
BEPXHIOK0 rpaHULLy 30HbI C MEHLLUMM HOMEPOM.

Mpumep:
22 < Z4,
rae Z1 n Zz — BepxHue rpannubl 3oHbl 1 n 30HbI 2 COOTBETCTBEHHO

FMCTepeswc Sonblie pa3HuLubl Mexay BepXHUMU rpaHnuamm
CoCeHNX 30H.

Mpumep:

Hy>Z,- 24,

rae Hz — 3HauyeHne ructepesmnca 30Hbl 2;

Z1n Zy — BepxHue rpaHunubl 3oHbl 1 1 30HbI 2 COOTBETCTBEHHO

26

OTobpaxeHne
OVTOBOI Macku
©e3onacHoro
COCTOSIHMSA
(3HayeHue TuNa
MopTpeT)

Bpems oxumaaHnsa otobpaxaemblX AaHHbIX NPEBbICUIO
YCTaHOBIMEHHLIN TakMayT OTBETa U NocneayLwmn TanvayT
6e30nacHOro COCTOSIHUS.

Mpumep:

TW > Ta + TSSy

rae Tw— Bpems oxunaaHusa otobpaxaembIX AaHHbIX;

Ta — TanmayT oTBeTa (Tonbko Ans pexuma Modbus Master, ans
OoCTanbHbIX pexnuMoB paboTbl paseH 0);

Tss — TaimayT 6e30nacHOro CoCTosHMSA (119 BCEX PEXMMOB
paboThbl)

7.8 YcTaHoBKa napons

OBEH KoHdurypatop nogaepXxuBaeT yCTaHOBKY Naposis Ha NOAKMYEHHBIN NpMbop C NOMOLLbI KOMaHAbI
YcTaHoBUTb Napork.

Mocne YCTaHOBKM napona Ana NnoAKN4YeHunaA K r|p|/|6opy ﬂOTp66yeTCﬂ BBECTW 3aaHHbIN napo’sib.
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8 TexHnyeckoe obcnyxmBaHne

BHUMAHUE
y4 A \ | YcTaHoBREHHbIN Naponb He copackiBaeTcs Aaxe npu nepenpoluvke npuéopa. B crniyyae yTpartsl
naponsi NPOU3BECTU ero COPOC BO3MOXHO TOMLKO B CEPBUCHOM LIEHTpE.

8 TexHunyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpems BbinonHeHus paboT no TexHuyeckoMy obcnyxmBaHuio npnbopa cnegyet cobnogats TpebosaHms
BesonacHocTM U3 pasgena 3.

TexHnyeckoe obcnyxuBaHne npubopa MNpPOBOAUTCS HE pexe OAQHOro pasa B 6 mecsdAueB M BKMAYaeT
cregytoLme npoleaypsi:

* NpoBepKa kpenneHunsi npnoopa;

* MPOBEpPKa BUHTOBbLIX COEANHEHUN;

* yoaneHve nbinn 1 rpsasu ¢ KneMMHuka npubopa.

8.2 O6HoBNeHue BcTpoeHHoro N0
BcTtpoeHHoe MO nprubopa 0OHOBNSAETCSA C MOMOLLbIO YTUMUTLI, KOTOpas AOCTyNHa Ha canTe owen.ru.

[nsa o6HoBneHns BcTpoeHHoro MO cneayer:
1. OTKNOYMTL NUTaHe npubopa.
2. HaxaTb 1 yaepxuBatb CEPBUCHYIO KHOMKY.
3. MopgxntounTb Npubop k MK no nutepdericy USB.
4. OTNyCTUTL CEPBUCHYIO KHOMKY NOCe NOSBNEeHUs Ha aucnnee Haanucy Lofd.
5. 3anyctutb yTunuTy n obHoBUTL BCTpoeHHoe MO npunbopa.

9 MapkupoBKa

Ha kopnyc npnbopa HaHeCeHb!:
* HanmeHoBaHue nNpnbopa;
* cTeneHb 3awwmTbl kopnyca no NOCT 14254;
* HaMNpsKeHWe 1 YacToTa NUTaHus;
* noTpebrnsemMas MOLLHOCTb;
* KNacc 3aWwuTbl OT NopaxeHust anekTpnyeckum TokoM no NOCT 12.2.007.0;
* 3HaK cooTBeTCTBUSA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep Npubopa v rod Beinycka.

Ha notpebutenbckyto Tapy HaHeCeHbI:
* HanmeHoBaHue nNpnbopa;
* 3HaK cooTBeTCTBMA TpebosaHusam TP TC (EAC);
* CTpaHa-n3roToBuTENb;
* 3aBOACKOM HOMep npubopa v roa Bbinycka.

10 YnakoBka

YnakoBka npubopa npousBoantca B cootBetctBUM ¢ [OCT 23088-80 B nOTpebutenbckylo Tapy,
BbINOSTHEHHY0 13 KopoboyHoro kapToHa no NOCT 7933-89.

YnakoBka npubopa npu nepecobinke noyton nponssogutca no FNOCT 9181-74.
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11 TpaHcnopTnpoBaHME 1N XpaHeHne

11 TpaHcnopTupoBaHuWe U XpaHeHue

MpuGop TpaHCNopTMPYeTCa B 3aKpbITOM TpaHcrnopTe mwboro Buaa. lMpuGop crneayeT nepeBo3nTb B
TPaHCMOPTHOW Tape MOLITY4YHO MNM B KOHTelHepax. B TpaHCmopTHbIX cpedcTBax Tapa OOShKHa KpenuTbest
COrnacHo npaeunam, AeNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX TPAHCMopTa.

YcnoBusi TpaHCMOPTUPOBaHUS OOMMKHbI cooTBeTCcTBOBaTb ycnosusm 5 TOCT 15150 ¢ cobniogeHnem mep
3alWuTbl OT yaapos 1 Bubpaumn.

YcnoBusiX XpaHeHns B Tape Ha ckrage U3roToBUTens 1 noTpebuTens AormKHbI COOTBETCTBOBATb YCIOBUAM 1
FOCT 15150. B Bo3gyxe He AOMKHbI MPUCYTCTBOBaTL arpeCcCUMBHbIE NPUMECH.

MpuGopbl crieayeT XpaHUTb Ha CTennaxax.

12 KoMmnnekTHOCTb

HavmeHoBaHue Konu4yectBo
Mpunbop 1w
Macnopt n MapaHTWIAHbIN TanoH 1 3Ks.
KpaTtkoe pykoBoacCTBO 1 3Ka.
KomMnnekT KpenexHbIX 3neMeHToB 1 wT
YNnoTHUTENbHas pe3nHka 1 wT
CoeanHUTENBHbBIN YETLIPEXKOHTAKTHLIN PasbeM NUTAHUS N CBA3N 1wT

NMPUMEYAHUE
MaroToButenb octaeBnseTt 3a cobon NpaBo BHECEHUS AOMONTHEHMI B KOMMNIEKTHOCTb Npubopa.

13 MNapaHTUHbIE obsi3aTenbCTBA

M3rotoBuTenb rapaHTUpyeT COOTBETCTBUE Mpubopa TpeboBaHuam TY npu cobnogeHun ycroBui
aKcnnyaTaummn, TPaHCMOPTMPOBAHWS, XPaHEHMS U MOHTaxa.
[apaHTUIAHBIN CPOK aKcnnyaTauum — 24 mecsita co OHSA NPoaaxu.

B cnyyae Bbixoga npubopa M3 CTpPOA B TEYEHME rapaHTUMMHOIO Cpoka npu CcobnogeHuU  YCrioBUiA
aKcnnyatauuu, TPaHCMOPTUPOBAHUS, XPaHEeHUs UM MOHTaxa npeanpuaTue-nsrotoBuTens 00a3yeTcs
OCYLLECTBUTb €ro 6ecnnaTtHbli PEMOHT UIN 3aMEHY.

Mopsgok nepenayn npubopa B PEMOHT COAEPXKUTCS B NAacnopTe U B rapaHTUNHOM TaroHe.
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Cnucok pernctpos Modbus

MpunoxeHune A. Cnucok peructpos Modbus

Tabnuua A.1 — YteHue 1 3anucb napameTpoB no npotokony Modbus

Onepauus DyHKUMA

YteHne

3 (0x03) nnun 4 (0x04)

3anucb

6 (0x06) unm 16 (0x10)

Cnuncok pernctpoB Modbus cuutbiBaetca ¢ npubopa ¢ nomouwbto MO «Owen Configurator» Bo Bknagke
«lMapameTpsbl ycTponctea». Cnncok pernctpos Modbus npeactaeneH B Tabnuue A.2.

EI NMPUMEYAHUE

3aBopckue HaCTpOVIKM BblAENEHbl MOJTYXXUPHbLIM KypCcueoM.

@ NPEOYNPEXOEHUE

B pexxume Modbus Slave B criyyae nsmeHeHus 3Ha4eHUn napameTpoB no uHtepgency RS-485 He
NpoOMCXOoQNUT Ux aBToMaTuyeckon 3anucu Bo flash-namsats. 31o cBA3aHo ¢ Tem, 4To pecypc flash-
namstn orpaHmyeH (10000 nepesanucen). MNMpu 3anucy 3HaveHun no uHtepdency MicroUSB
nponcxoauT aBToMaTudeckas 3anuck Bo flash-namsats. Ecnn TpebyeTtcs nsmeHsTb napameTpbl
MHOukaTopa no nHrepgency RS-485 ¢ nx coxpaHeHuem Bo flash-namats - cnegyet nocne 3anvcu
3Ha4YeHMN NapaMeTpoB CreHepupoBaTh eANHNYHBIA UMMNYIbC B NapameTpe CoxpaHUTb HACTPOMKU BO
flash-namaTtb no RS (cm. Tabnuuy A.2). 3anuce Bo flash-namate 04HOKPATHO BbINOMHAETCA B MOMEHT
N3MeHeHus1 3HavYeHnst faHHoro napameTpa ¢ 0 Ha 1 (geTekTupyeTtcst nepeaHun poHT). Bo Bpems
3anucu napameTpos Bo flash-namsaTb KpaTkOBpEMEHHO N3MEHSAETCHA APKOCTb MHAMKATOPA U
yBenuM4MBaeTcs BpeMs oTBeTa npubopa (oHo MoxeT gocturate 200 Mc - 3TO cneayeT yuuTbiBaTh Npu
HaCTpoWKe TanmayTa B macTtep-ycTponcTtee). Cnegyer oTMETUTb, YTO ucdepnaHme pecypca flash-
namsTn npuBeaeT K HEBO3MOXHOCTU COXpaHeHus napameTpoB Bo flash-namats nocne nx nameHeHus
(To ecTb Nnocne nepesarpy3ku Npubopa no NUTaHuo ByayT NCNONb30BaHbl NpeablayLne 3Ha4YeHUs
napamMeTpoB), MO3TOMY HAaCTOATENbHO HE PEKOMEHAYETCHA NPOM3BOANTL 3anMcb NapameTpos Bo flash-
namsTb C BbICOKOWN YacToTom. [1na onpegeneHns octatovHoro pecypca flash-namsatu B npubope
npucyTcTBYeT napameTp Ctatyc npubopa — Octatok pecypca flash-namsaTnu.

Tabnuua A.2 — Pernctpbl o6meHa no npotokony Modbus

MapameTp 3HauyeHue Appec peructpa Tun poctyna ®dopmar
DEC | HEX AAHHLIX
Hactpoikn nopta RS-485
Ckopocte COM-nopta 3 — 2400 6wurl/c, 521 0x0209 UrteHune n Enum 14*
4 — 4800 6uT/c, 3anuncb
5-9600 6um/c,
6 — 14400 6ut/c,
7 — 19200 6ut/c,
8 — 38400 6uT/c,
9 - 57600 6ut/c,
10 — 115200 6ut/c
Pa3smep gaHHbIX 0-86um 522 0x020A YteHne n Enum 2
3anucb
KonunyecTtso cton-6mut 0- 1 cmon-6um, 523 0x020B YteHue n Enum 2
1 -2 cTon-6uta 3anucb
KoHTponb 4eTHOCTH 0— Hem, 524 0x020C UteHve n Enum 3
1 —Yer, 3anucb
2— Hevet
Mpu3Hak KoHLa Kagpa 0 - IDLE frame, 528 0x0210 YTeHue n Unsigned 8
1 - 3.5 char (Modbus 3anvcb
spec)
MUHaukaTop
Pexum paboThbl 0- SLAVE, 4000 OxOFAO UTteHune n Enum 3
yCTponcTBa 1-MASTER, 3anuck
2 -SPY
CoxpaHuTb HACTPOMKK 0 - OTcyTcTBUE 5000 0x1388 YteHne n Enum 2
Bo flash-namaTtb no RS KOMaHAbl 3anucb
1 - CoxpaHutb

Unaukatop | Hactponkn Modbus Master
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HayeHue Apnpec peructpa Tun pocTtyna dopmar
DEC HEX AanHBIX
MpoTokon 0-RTU, 4020 OxOFB4 YteHne n Enum 2
1 - ASCII 3anuncb
Appec ycTpowcTea 1...255 4021 0x0FB5 UrteHune n Unsigned 8
3anvcb
TanmayT oTBETa 300...7000...10000 mc 4022 0xOFB6 YTteHne n Unsigned 16
3anncb
®OyHKLMa Modbus 0 - (0x03) Read 4023 0xO0FB7 UTteHune n Enum 2
Holding Registers, 3anucb
1 —(0x04) Read Input
Registers
Agpec peructpa 0 4024 0xOFB8 UTteHune n Unsigned 16
3anvcb
Mepuopg onpoca 100...200...65535 mc 4025 0x0FB9 UTteHune n Unsigned 16
3anvcb

30



Cnucok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HayeHue Appec peructpa Tun pocTtyna ®dopmar
DEC | HEX AaHHbIX
MugukaTtop | Hactponku Modbus Spy
Appec yctpowcTea 0...1...255 4040 0xOFC8 UTteHune n Unsigned 8
3anvcb
Howmep dyHKLmMK 0 — (0x03) Read Holding | 4041 0x0FC9 YTteHve n Enum 4
Registers, 3anucb
1 - (0x04) Read Input
Registers,
2 — (0x06) Write Single
Register,
3 — (0x10) Write Multiple
Registers
Appec peructpa 0...1...65535 4042 OxOFCA UTteHue n Unsigned 16
3anncb
Mupukartop | O6wme HacTpomku Modbus
Slave ID nHgukatopa 1...255 527 0x020F UTteHune n Unsigned 8
3anncb
Mopsgok 6ant 0 - He meHsimb, 4061 0xOFDD YUTteHue n Enum 4
1 — MiHBepcus TonbKo 3anvcb
6anTos,
2 — NHBepcus TONbKO
perucTpos,
3 — NHBepcusa 6arTos 1
perncTpos
TanmayTt 6e3onacHoro 0..60c 4062 OxOFDE UrteHune n Unsigned 16
COCTOSIHMSA 3anvcb
buTtoBas macka 0...70404046. .. 4063 OxOFDF UteHne n Unsigned 32
6e3onacHoro 4294967295 3anucb
COCTOSIHMSA
LiBeT 6Ge3onacHoro 0 - 3enensblill, 4065 OxOFE1 UTteHune n Enum 3
COCTOSIHUSA 1 — KpacHbin, 3anucb
2 — XenTtbin
MwvraHue 6e3onacHoro 0 — BbIKrt0o4€eHo, 4066 OxOFE2 YteHne n Enum 2
COCTOSIHUSA 1 — BkrnitoyeHo 3anucb
MugukaTtop | HacTponku nHamkaropa
Liset 0 — 3eneHnbli, 4100 0x1004 YUteHne n Enum 3
1 — KpacHbin, 3anucb
2 — XenTtbit
ApkocTb 0...75...100 % 4101 0x1005 UrteHue n Unsigned 8
3anncb
MwuraHue 0 — BbIKrt04€eHoO, 4102 0x1006 UTteHune n Enum 2
1 — BkntoyeHo 3anucb
Mepvog muraHmna 250...1000...3000 mc 4103 0x1007 YTteHne n Unsigned 16
3anucb
Yucno BeayLwmnx Hynem 0 — «0», 4104 0x1008 YteHne n Enum4
1—«1y, 3anucb
2 —«2»,
3—«3»
Mepwuog cosura 100...1500 mc 4105 0x1009 YteHne n Unsigned 16
GeryLen cTpokm 3anucb
Pexum oTobpaxxeHus 0 - CmamuvyHsbill, 4106 0x100A UTteHune n Enum 3
1 — Berywas cTpoka 3anncb

2 —Yucnosas beryuias
CcTpoka
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HayeHue Apnpec peructpa Tun pocTtyna dopmar
DEC HEX AanHBIX
Tun nepemeHHoN 0-INT, 4107 0x100B UteHne n Enum 8
1 — UINT, 3anucb
2 — DINT,
3 — UDINT,
4 — REAL,
5 - STRING,
6 — MNopTperT,
7 — Bpewmsi
NonoxeHune 0—«----», 4108 0x100C YTeHue n Enum4
AECATUYHOW TOYKM T—«---.-», 3anvcb
2—«--.--»,
3—«-.---»
Koadpdpmument casura | —999.0...0.0...9999.0 4109 0x100D YteHue n Float 32
3anncb
KoaduuneHT —999.0...1.0...9999.0 4111 0x100F UrteHune n Float 32
HaKroHa 3anuncb
UnaukaTtop | OnepaTuBHbIE 3HAYEHUS
INT —32768...0...32767 4200 0x1068 YteHne n Signed 16
3anuncb
UINT 0...65535 4201 0x1069 UrteHune n Unsigned 16
3anncb
DINT —2147483648...0... 4202 0x106A UTteHune n Signed 32
2147483647 3anncb
UDINT 0...4294967295 4204 0x106C UTteHune n Unsigned 32
3anncb
REAL —3.402823E+38...0... 4206 0x106E UTteHue n Float 32
3.402823E+38 3anuncb
STRING 4..32 4208 0x1070 UTteHune n String 256
3anucb
[nuHa cTpokn 4..32 4249 0x1099 UTteHune n Unsigned 8
3anucb
MopTpeTt 0...4294967295 4250 0x109A YUrteHne n Unsigned 32
3anncb
Bpewms 0...4294967295 4252 0x109C YTteHne n Unsigned 32
3anvcb
MugukaTtop | BctpoeHHas noruka
BctpoeHHas norvika 0 — BbIKnoyeHo, 4300 0x10CC YteHne n Enum 2
1 — BknioYeHo 3anuncb
UHaukaTtop | BctpoeHHas noruka | 3oHa 5
Liset 0 — 3eneHsld, 4301 0x10CD YteHne n Enum 3
1 — KpacHsbin, 3anucb
2 — XKenTbin
MwvraHue 0 — BbIKs1104€HoO, 4302 0x10CE UrteHue n Enum 2
1 — BkntoyeHo 3anuncb
MHupukatop | BctpoeHHas noruka | 3oHa 1
3apgencrTeoBaTb 0 — BbiksiroyeHo, 4310 0x10D6 YUTteHue n Enum 2
1 — BkntoyeHo 3anuncb
BepxHss rpaHuua —999.0...0.0...9999.0 4311 0x10D7 YUrteHne n Float 32
3anvcb
lMctepesunc 0.0...9999.0 4313 0x10D9 UteHne n Float 32
3anuncb
Liset 0 — 3eneHbin, 4315 0x10DB YTeHue n Enum 3
1 - Kpachsbiii, 3anucb
2 — Xentbin
MwvraHue 0 — BblIkntoyeHo, 4316 0x10DC YUteHue n Enum 2
1 — BksiroyeHo 3anucb
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Cnucok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HayeHue Appec peructpa Tun pocTtyna ®dopmar
DEC | HEX AaRHbIX
UHaukaTtop | BctpoeHHas noruka | 3oHa 2
3agewncTBoBaTb 0 — BbIKno4YeHo, 4320 0x10EQ YrteHne n Enum 2
1 — BkntoyeHo 3anuncb
BepxHsia rpaHunua -999.0...0.0...9999.0 4321 0x10E1 UTteHue n Float 32
3anucb
lMctepesnc 0.0...9999.0 4323 0x10E3 YteHne n Float 32
3anucb
Liset 0 — 3eneHbin, 4325 0x10ES YteHne n Enum 3
1 - KpacHnblii, 3anvcb
2 —XenTtbin
Mwuraxune 0 — BbIKHO4Y€EHO, 4326 0x10E6 UteHne n Enum 2
1 — BkntoyeHo 3anncb
UnaukaTtop | BctpoeHHas noruka | 3oHa 3
3apenicTBoBaTb 0 — BbIKno4Y€eHo, 4330 O0x10EA YUreHne n Enum 2
1 — BkntoyeHo 3anucb
BepxHsas rpaHuua -999.0...0.0...9999.0 4331 0x10EB UrteHue n Float 32
3anucb
lMctepesnc 0.0...9999.0 4333 0x10ED YteHne n Float 32
3anucb
LiBet 0 — 3eneHbin, 4335 Ox10EF YteHue n Enum 3
1 - KpacHsblii, 3anvcb
2 — Xentbin
Mwuraxune 0 — BbIknto4eHo, 4336 0x10FO0 YTeHue n Enum 2
1 — BKJs1ro4eHo 3anucb
UHaukaTtop | BctpoeHHas noruka | 3oHa 4
3agencTeoBaTb 0 — BbIK/HO4Y€EHO, 4340 0x10F4 YTeHue n Enum 2
1 — BkntoyeHo 3anuncb
BepxHsas rpaHuua —999.0...0.0...9999.0 4341 0x10F5 UTteHue n Float 32
3anucb
lMctepesnc 0.0...9999.0 4343 O0x10F7 UrteHune n Float 32
3anucb
LiBet 0 — 3eneHbin, 4345 0x10F9 YTeHue n Enum 3
1 - KpacHsiii, 3anucb
2 —XKenTtbinn
Mwuraxune 0 — BbIKO4Y€eHoO, 4346 0x10FA YTeHue n Enum 2
1 — BkrnitoyeHo 3anncb
CraTyc npubopa
Cratyc 0...4294967295 61620 OxFOB4 | Tonbko 4TeHune Unsigned 32
OcraTtok pecypca 0...100 61624 0xFOB8 | Tornbko YTeHune Unsigned 16
flash-namsaTtu

NPUMEYAHUE
* Tun Enum nagenTnyeH tuny Unsigned 16.

[i]
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