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BBegeHue

HacTtosillee pykoBOACTBO MO 3KCMyaTaumm MpegHasHadeHo [nns O3HAKOMIIeHMst  0BCnyXMBaKLLEro
nepcoHana ¢ YCTPOWCTBOM, TMPUHLUMNOM [OEUCTBUS, KOHCTPYKLUMEN, TEeXHUYECKOW aIKchnyataumen wu
obcnyxuBaHmeM naHenun onepatopa CMW2-M (B ganbHenwem Mo TeKCTYy MMEHYEMOW «npubop» wnm

«UHOMKaATOPY).
MNMpeaynpexaarowme coobLeHUs

B naHHOM pyKOBOACTBE NPUMEHSIOTCA CrieaytoLmne npeaynpexaeHus:

ﬁ OMNACHOCTb
KntoyeBoe cnoeo OMNACHOCTb coobLiaeT o HenocpeAcTBEHHOM Yyrpo3e onacHOM CUTyauuu,

KOTOpad npuBeneT K cmepTtn nnmn cepbeaHon TpaBMe, eCrn ee He nNpenoTBpaTuTb.

BHUMAHUE
4 ” \ | Kntouesoe cnoso BHUMAHWE coobLiaeT 0 noTeHuuManbHo onacHoM cuTyaumum, Kotopasi MOXeT
NpPUBECTU K HEOOMNbLINM TPaBMaM.

NPEOYNPEXOEHUE
@ KntoueBoe cnoso NMPEAYTMPEXOEHWME coobLiaeT o noTeHuManbHO OnacHOW cuTyauuun, Kotopas
MOXET NPUBECTU K NOBPEXAEHMIO UMYLLECTBA.

NMPUMEYAHUE
|I| KntoueBoe cnoso NMPUMEYAHWE obGpaluaeT BHUMaHue Ha nore3Hble COBETbI M PEKOMEHAALIMM,

a Takke nHdpopmMaumio Ansa apdekTusHon 1 6esaBapuiiHon paboTbl 060pygoBaHMS.

OrpaHuyeHne oTBETCTBEHHOCTHU
Hu npu kaknx obctositensctBax OO0 «[lMponssoacteeHHoe O6beanHeHne OBEH» n ero koHTpareHTbl He

OyoyT HECTM IOpUANYECKYH0 OTBETCTBEHHOCTL M HE OyayT npu3HaBaTb 3a cOOOoM kakme-nnbo obsizaTenbcTea
B CBSI3W C niobbiM ywepOGom, BO3HMKIWIMM B pesynbraTe YCTAHOBKM MNU  MCMONb3oBaHUS npubopa

C HapyLleHMEeM LENCTBYHOLLEN HOPMATUBHO-TEXHUYECKON JOKYMEHTaLNN.

Ucnonb3yemble TepMUHLI U abOpeBuaTypbl

Modbus — OTKPbITbI NPOMbILLIIEHHbIV NPOTOKON 0O6MeHa, pa3paboTaHHbIN koMmnaHuen Modicon. B
HacToALWMIN MOMEHT NoaaepXKuBaeTcs HesaBncnmon opranmsaumen Modbus-IDA (www.modbus.org).

BWI — BTOPUYHBIN UCTOYHUK MUTaAHUA.
MK — nepcoHanbHbIN KOMMbIOTEP.
MO — nporpammHoe obecneveHune.

TTI — TpaH3NCTOPHO-TPAH3NCTOPHAs Noruka.



https://modbus.org/

1 HasHaudeHue n cyHkumn

1 HasHauyeHue u ¢pyHKUMMN

Mpnbop npegHasHadeH ANS UHOUKAUUW 3adaHHbIX BENUYMH MPpU MCMoNb3oBaHUM B ceTax RS-485 n moxer
3KCMNnyaTMpoBaTbCs B COCTaBe CUCTEM aBTOMAaTU3MPOBAHHOIO KOHTPOMS WM YrpaBneHUs1 TEXHONOMMYECKUMM
npoLieccammn B Ka4eCTBE OCHOBHOIO MM AOMOSTHUTENbHOIO MHANKaTopa (OU3NYECKUX BENTUUMH.

®yHkumm npubopa:
* npuem uHcpopmaumm ot Mactepa cetn RS-485 (B pexume Slave);
* 3anpoc nHdopmaLmm ot npubopa, nogkntodeHHoro k cetn RS-485 (B pexxume Master);
* nonyyeHne nHgopmaumm ot npubopa, nogkntoyeHHoro k cetn RS-485, B kotopon yxxe nmeetcsa Mactep
cetn RS-485 (B pexume Spy);
* fiornyeckas 0bpaboTka NPUHSATON NePEMEHHON B COOTBETCTBUM C 3aaHHbIM TUMOM JTOTUKMY;
* MHAMKALMSA 3HAa4YEeHUS B COOTBETCTBUM C pe3ynbratamu obpaboTku;
* MHAMKALMSA BbIXOAA 3HAYEHUA 3a 3afjaHHbI AManasoH;

* HOMKALMSA aBapuUNHOM CUTyaLmMKn B criydyae OTCyTCTBMA 3anpocos oT MacTtepa cetu RS-485 nnu npum

nony4yeHUn AaHHbIX, He NOAAALLIMXCA UHAMKALWN.

Mpunbop Beinyckaetcs cornacHo TY 26.51.70-036-46526536-2020.



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — TexHU4YeCcKue XapakTepucTUKn

HanmeHoBaHue 3HaueHue
MutaHve Tvn nUTaloLWero HanpsKeHns MocTosiHHOE
[manasoH nuTatoLwero HanpsiXeHns 18...36 B
HoMunHanbHoOe HanpsikeHne NMTaHus 24 B
MoTpebnsiemasn MoOLLHOCTb, He Bonee 1,6 Bt

Oucnnen

OavH YeTbipexpaspsiaHbIit

NHaunkatop i
CEeMUCErMEHTHBIN
Konn4yecTtBo LBeTOB 3
BricoTa paspsiga 14 Mm
UHTepdenc obmeHa | Tun uHtepdpeinca RS-485

OaHHbIMU MpoTokon obmeHa AaHHbIMU

Modbus ASCII, Modbus RTU

Pexwum paboTbl MHTEpdenca

Master, Slave, Spy

He MeHee

CurHanbl uHTepdeinca A B
laneBaHU4Yeckasi n3onAumsa Mexay
nutaHvem npubopa n nHTepdencom, 500 B

CkopocTb 06MeHa gaHHbIMU

2400, 4800, 9600, 14400, 19200,
28800, 38400, 57600, 115200 6ut/c

Honyctumoe yncno nepesanucei flash-
namsaTn*, He bonee

10000

MHTepdeiic . i
Tun nHtepdeiica USB 2.0 (Micro-USB)
KOHUrypupoBaHus
Kopnyc [nsa wntoBoro KpenneHns c

KoHCTpyKTMBHOE UCMONHEHWe

OoTBEpPCTMEM ANaMETPOM 22,5 MM

Twvin BeHTUNAUMN

EcTtecTBeHHas BeHTMNALNSA

MabapuTHble pa3mepsbl
(wunpwuHa x BbicoTa X rnybuHa)

(48,0 x 26,0 x 65,4) + 0,5 Mm

CreneHb 3awWwyuThbl Kopryca:

CO CTOPOHBI NINLIEBOV NaHenu IP65
CO CTOPOHbI UMNNHAPUYECKOW HYacTu IP20
Kopnyca
O6uwue cBegeHuns Macca npnbopa, He Bonee 0,1 kr
CpenHuii cpok criy0bl 8 net

MpuknagHoe MO

Owen Configurator

NMPUMEYAHUE

[i]

* Bo flash-namsiTn xpaHaTCA KOHUIypaUMOoHHbIE NapamMeTpbl Npubopa

2.2 N3onsauums y3nos

Cxema ranbBaHU4YeECKN N30NMMPOBaHHbLIX Y3510B U MNPOYHOCTb ranbBaHM4YecKkon Wn3onaumm npmuBeaeHa Ha

pucyHke 2.1.



3 Mepbl 6e3onacHocTn

500 B
-18...36B RS-485

PucyHok 2.1 — U3onsauus y3noB npubopa

NMPUMEYAHUE
3Ha4YeHne U3onsaunM ykasaHo Ans UChbITaHW NPpY HOPMarbHbIX KNMMaTUYeCKMX YCNOBUSIX (Bpemst
Bo3gencTeus — 1 MuHyTa).

2.3 YcnoBus akcnnyatauuu

Mpubop npegHasHaveH Ansa aKcnnyaTauum B CreAYOLLMX YCIIOBUSIX:
* 3aKpbITble B3pbIBOGEe30NacHble NoMelLeHusi 6e3 arpeccrBHbIX MApOB M ra3oB.;
* Temnepartypa okpy>atoLero sosgyxa ot muHyc 40 go +70 °C;

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

* atmocdepHoe aasneHune ot 84 oo 106,7 klMa.

Mo yCcTOMYMBOCTU K MEXaHMYECKMM BO3OENCTBUSIM BO BPEMS SKCMyaTauum npubop COOTBETCTBYET rpynne
ncnonHexHnsa N2 no FOCT P 52931.

3 Mepbl 6e3onacHocTH

Mo cnocoby 3almnTbl OT MOPaKEHWUS SMEKTPUHECKMM TOKOM NpubBop OTHocMTCS K uagenusam knacca Il no
MOCT 12.2.007.0.

Bo Bpewmsi aKkcnnyatauuu, TeXHWYECKOro oOCMyXWBaHWA W MNOBEpKM credyeT cobniogate TpeGosaHus
crieayroLmx JOKYMEHTOB:

+[OCT 12.3.019;
* «[paBuna akcnnyaTauumn aNekTpoyCcTaHOBOK NOTpebuteneny;
* «[paBuna oxpaHbl Tpyaa Npu aKCnnyaTaumm anekTpoyCTaHOBOKY.
He ponyckaeTcsa nonagaHwe Bnarm Ha KOHTaKTbl BbIXOAHOTO pasbemMa W BHYTPEHHWE 3rEKTPO3NEMEHTbI

npubopa. Mpubop 3anpeLyeHo ncnonb3oBaTh B arpeCcCUBHLIX cpedax C cogepkaHunem B atmocdepe K1Cnor,
Lenoyen, macen n T. .

MogknoyeHne, perynupoBka W TeXHWYeckoe obCryxuBaHMe npubopa AOSKHbI MPOU3BOAUTBECSH TOSMBKO
KBanngUUMPOBaHHbLIMMK CrieLuanncTaMmm, N3yu4mBLLIMMI HACTOSILLIEE PYKOBOACTBO MO 3KCMyaTaumu.



4 MoHTax

4 MoHTax
|I| NPUMEYAHUE

USB 1 M3MeHUB yCTaHOBMEHHbIE MO YMOMYaHWUI0 NapamMeTpsbl.

[ns yctaHoBku npubopa cnegyeT:
1. MoaroToBUTL B LLUTE KPYrnoe 0TBEPCTME ANaMETPOM 22,5 MM
(ans NnpegoTBpaLLeHus NPOKpy4MBaHUsl Npubopa oTBepcTue
cneayeT BbINOMHUTL CITIOXKHOW (OOPMbI, CM. PUCYHOK 4.2).

Mepepn ycTaHoBKOM Npubop cnegyeTt ckoHuryprpoeatb, nogknoumns K MNK ¢ nomolbio kabensa Micro-

Wt

YNNoTHUTENbHas
npokKnaaka

Manka
A

\\[Kopnyc

npubopa

PucyHok 4.1 — MoHTax npubopa

PucyHok 4.2 — YcTaHOBOYHbIe pa3Mmepbl npuéopa

2. Hapgetb Ha TbiN1IbHYHO CTOPOHY nepep,Heﬁ naHenn an6opa YNNOTHUTENbHYO NPOKNaAKy N3 KoMmnnekra

NOCTaBKU, CM. PUCYHOK 4.1.

3. PaamecTuTb UMNUHAPUYECKYHO YacTb Npubopa B OTBEPCTUM LMTa.

4. Hapgetb Ha UNNMHOPUYECKYHO YacCTb npl/l6opa ral7||<y M3 KOMMIeKTa NOCTaBKN N 3aKpPYTUTb €e.

5. O6ecneunTb AOCTYN K LUMHAPUYECKON YacTi Npubopa 3a LMTOM.

[emoHTax npubopa criegyeT NponsBoaMTb B 0GpaTHOM MOpsiaKe.

26

PucyHok 4.3 — NaGapuTHble pa3mepbl npubopa



5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoYeHno
|I| NMPUMEYAHUE

MoaknioyeHne n TexHNYeckoe obCnyXMBaHWe NPON3BOANTCS TOMbKO MPY OTKMIOYEHHOM NUTaHUK
[lns BHELWHWX CBA3EN cneayeT MCnorb3oBaThb NPOBO C cedeHneM He bonee 1 mm2 (AWG 28...22).

npubopa.

[nst MHOrOXMAbHbIX npoBOAOB crieAyeT ncnonb3oBaTb HAKOHEYHUKN.
5

:E 1% 0,5...1 MMYAWG 28...22
2 x 0,5 MM¥YAWG 22
] ; E::D%D sL2 ©
™ 1x0,5...1 MM¥/AWG 28...22
! T 92 x 0.5 MMYAWG 22 KpyTtawun momeHT 0,2 H-™m

2z He npumeHsiTb

PucyHok 5.1 — PekomeHaauum ans npoBoaoB

OnvHa kabens nuTanmsa npubopa He gormkHa npesbiwaTte 30 METPOB.

(D NPEOYNPEXOEHUE

3anpeu.|,aeTc;| NnoaK4aTb NpoBoaa pa3HOro ce4eHna K O,D,HOIZ KnemMmme.
@ NPEAYNPEXOEHUE

3anpelyaetca noakntovatb 6onee AByx NPOBOAOB K OAHOW KNeMMe.

5.2 Ha3zHayeHne KOHTAKTOB KNeMMHMKa
CMUN2-M

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

AIWOWIN|—~

PucyHok 5.2 — Ha3zHa4yeHMe KOHTaKTOB KJIIeMMHUKa

NPEAYNPEXOEHUE

@ Mcnonb3oBaHWe NCTOYHUKOB NUTaHUs 6e3 noTeHunanbHOM pa3Bsasku nnu ¢ 6asoson (OCHOBHON)
n3onsaumen Lenem HU3KOro HanpsbKeHs OT SIMHUA NepeMEHHOro ToKa MOXET NPUBECTU K MOSBIEHUIO
OnacHbIX HanpsXXeHWin B Liensx.

PucyHok 5.3 — YctaHOBKa KneMMHMKa



5 MopgkntoyeHne

5.3 NMoaknio4vyeHme no uHtepdency RS-485

Cas3b npubopa no nHtepdgericy RS-485 BbinonHsAeTCsA No ABYXMPOBOAHOM CXEME.
[nuHa nuHMK cBA3M JomkHa ObITb He 6onee 1200 meTpoB.

Ob6ecTo4veHHbIN Npubop criegyeT nogkntoYaTh K ceTn RS-485 BMTON Napon NpoBoaoB, cobntogas NonsipHOCTb.
Mpoeog A nogkntodaercs K BelBogy A npubopa, aHanorn4yHo coeaunHaTCa Mexay cobow BeiBoabl B.

NMPUMEYAHUE
EI NHTepdelic RS-485 Takke paboTtaeT npy nutaHum nHamnkatopa ot Micro-USB.




6 MpuHuKMn paboTbl

6 MpuHumn padoTbl

dyHKUMOHanNbHasa cxema nNpubopa NpMBeaeHa Ha puUcyHke 6.1.

CMU2-M

Uuaukauun
_ Kcetn RS-485 | | Mpeo6pazosatens
< > TN < RS-485 <:> MukpokoHTponnep 85,5’8

A T A I

om 3£}
I—» BUN

PucyHok 6.1 — ®yHKUMOHanbHasa cxema npubopa

DC (10...48) B

\4

_ Micro-USB (5 B)

Mpnbop coctouT N3 cnegyomx PyHKUMOHANbHbIX GNOKOB:
* MUKPOKOHTponsep obpabatbiBaeT nHdopmMaLmio, nocTynatoLLyto no cetn RS-485;

* BUAI c ranbBaHn4ecKkon pa3Bsi3kon OCYLLIECTBNSAET CTabnunuanpoBaHHoe nutaHue npubopa, 3awuwaeT
nNprbop OT NepeHanpsKeHUs U HENPaBWUIbHOTO NOAKITIOYEHNS MUTaHWUS;

* npeo6pa3soBatenb TTI1 «— RS-485 koHBepTupyeT curHanel cetn RS-485 B curHansl TTJ1, koTopble
NPVYHUMaET MUKPOKOHTPONNEp;

* yeTblpexpa3psaHbIi CeMUCEerMeHTHbIN LM poBON MHAUKATOP OTOOpaXKaeT NoMyYeHHYH Mo CETU
RS-485 nHdopmauuto 1 aBapuinHbie COOBLLEHNS.
NPUMEYAHUE
|II Mpu nutaHum npmubopa ot Micro-USB sipkocTb MHAMKaTOpa CHUXKaEeTCsl OTHOCUTENbHO paboyero
MpuHUMN paboTkl Npubopa Anst BCeEX peXXMMOB NPUBEAEH HA PUCYHKe 6.2.

pexuma Ha 50 %.

10



6 MpuHuKMn paboTbl

MonyueHune 3HaYeHUs
no uHTepdency RS-485

3Ha4yeHue nony4yeHo Het

110 HacTynneHs TaimayTa? WHaukaTop -> O6wue HacTpoyku Modbus ->

TanimayT 6e30MacHOro COCTOAHUA

Oa
OTo6paxeHne 6utToBOMn WHaukaTop -> O6wue HacTpoiku Modbus ->
macku/muraHms/useTa ButoBasa macka/MuraHue/LlBeT
6e30nNacHOro CocToAHUSA Ge3onacHoro cocTosiHUA

WUHaukartop -> O6wume HacTponku Modbus ->

MepecTtaHoBka 6anT Mopsinok GaiT

'

MpuBeaeHune k 3agaHHOMY
TUNY AaHHbIX

WnpukaTop -> HacTpoinku -> Tun nepemeHHOM

String | MopTpeT | Bpems

INT | UINT | DINT | UDINT | REAL

[ OTo6paxeHue 3Ha4YeHUsA )

WuaukaTop -> HacTtponku -> KoadhcpuumeHT HaknoHa

Macwra6uposaHue WUHaukartop -> Hactpoiiku -> KoacpduumeHT caBura

3HauyeHue nonagaer Het
B AONYCTUMbIA AMana3oH? +
OTo6paxeHue oLINMGKH
Da ErrL vnu ErrH

Ho6GaBneHne Beaylwmx Hynen
(ans uenbix Yncen 6e3 MacwTabupoBaHus),
cMelleHne OecATUYHON TOYKU

WUHaukaTtop -> HacTtpoiiku -> Yucno Begylumx Hynen
WUHpukaTtop -> Hactpoiiku -> NonoxeHne A4eCATUYHON TOYKMU

[ OTo6paxeHne 3Ha4YeHUsA ]

PucyHok 6.2 — MpuHumn pa6otsl CMAU2-M

WHdopmauusa, noctynatowasa Ha npubop no cetm RS-485, nepen BbiBogoM Ha guvcnnen npeobpasyetcs

cornacHo napameTtpam, yCTaHOBIEHHbIM B HACTpoiikax npubopa:

* TauMmayT 6€30NacHOro COCTOAHUA — BPEMS, B TEYEHMNE KOTOPOro Npubop oXxmaaeT NocTynreHme
uHdpopmaumm no cetn RS-485. Mo ncrteveHun 3agaHHoOro BpemeHn npubop BbIBOAUT Ha AUCNNen

11



6 MpuHuKMn paboTbl

cooblLieHne, COOTBETCTBYIOLLIEE BUTOBOM Macke 6e30MnacHOro cocToiHuA. Ecnv sHaueHne TaiimayTa
paBHo 0, TO Mo UCTeYEHUM BpeMeHU TaiimayTa NnpuGop He nepexoauT B Ge3onacHoe cocTosiHue, a Ha
aucnnee oTobpakaeTcs nocrnenHee nosyyeHHoe 3HayeHue;

* NOPAAOK 6alT NO3BOMSET UBMEHUTbL NOPSAOK BaNT U/MNKn perncTpoB NocTynatoLlen Ha npubop
MHdopMaLnK;

* TUN NepeMeHHOM onpeaenseTt hopmar BbiBoAa NonyyYeHHoN nHdopmaLmu,
* KO3dphpULMEHT HaKIOHa onpeaenseT MHOXUTENb NOCTYNatoLWero Ha Npubop 3HavYeHus;

* KoadphuLumMeHT caBura onpesenseT, Kakoe YnCno TpebyeTcst NpnbaBUTb UNN OTHATL OT NOCTYNALLEro
Ha npnbop 3Ha4yeHus (Mocne NpuMeHeHns KoadpduumneHTa HakrnoHa);

* Yyucno BeAyLMX HyJen UCMONb3yeTCA TOMbKO ANs LENOYUCIIEHHBIX 3HaYeHu 6e3 macluTabupoBaHms
(koadbpuumeHT caBura paeeH 0, k03hPULNEHT HaKNoHa paBeH 1) onsi fobaBNeHUs 4ONONTHUTENbHBIX
Hyrnewn nepepg 4Y1Mcrnom Ha gucnnee;

* MONOXeHUe AEeCATUYHON TOUKN onpenenaet cteneHb cMeLlleHna OECATUYHOWN TOYKM npu
0T06pa)|(eHI/IM uenbiX nnn BewecTBeHHbIX Yncern.

Moapo6GHee NapameTpbl onncaHbl B pasaene 7.3.1 u pasgene 7.5.
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7 Hactporika

7 HacTtpowuka

7.1 NMopsaaoK HAaCTPOMKHK

Mepepn akcnnyaTtaumen cnegyet HacTpouTb NpMobop:
1. MopgkntounTb Npndop k MO «Owen Configurator» (cm. pasgen 7.2).

2. YcTaHoBUTL TpebyeMble NapameTpbl pexmmMa paboTbl (CM. pa3gen 7.3.2 aAnst HaCTPOMKN pexuma
Modbus Master, pasgen 7.3.3 gna Modbus Slave v pa3gen 7.3.4 ans Modbus Spy).

3. YcTtaHoBUTL Tpebyemble NapaMeTpbl TUNa oTobpakaeMbix AaHHbIX (CM. pasgen 7.4).

4. YctaHoBuTb TpebyeMble NnapaMeTpbl BbiBOAA AaHHbIX HA Aucnnen npubopa (cM. pasgen 7.5 n
pasgen 7.6).

7.2 NopgknioyeHune k MO «Owen Configurator»

Mepen nogknioyYeHeM 1 HacTpowikon npubopa crnegyet ckadaTe MO «Owen Configurator» ¢ ocumumnaneHoro
canta komnaHum «OBEH» owen.ru u yctaHoButb Ha lMK.

Onsa nogknioveHus npubopa k NO «Owen Configurator» cneayert:
1. Moakntounte Npndop k MK ¢ nomousio kabenst Micro-USB (He BXOAMT B KOMMNNEKT NOCTaBKU).

NPUMEYAHUE
III Mpwn nogkntoveHnn npmbopa K MK ¢ nomolusto kabenst Micro-USB nogava 0CHOBHOMO NUTaHus
npubopa He TpebyeTcs, Tak kak NUTaHWe ocylecTenaeTcsa oT nopta USB.

2. OtkpbITb MO «Owen Configurator».
3. B cTpoke MeHto BbIOpaTh «[Jo6aBuTb yCTpOMCTBaY.

& [j D Owen Configurator - INpoekT He coxpaHéH

m MpoexT
| P

LO6aBUTL HasHauuTe IP
YCTPOWCTBA ajpeca
PucyHok 7.1 — UnTepdheinc MO «Owen Configurator»

4. B oB oTkpbiBLLEMCSA OKHE B nosne «NHTepdency» BbibpaTb «YCTPOWCTBO C NOCNeaoBaTeribHbIM
NMHTEPGENCOMY.

CeTeBble HACTPOMKK

Wurepdeic
YerpoicTee © nocnesoeatensHeiM uHTepdelicom USE ([COMT) -

Wireless80211 (owen.ru)

Wireless20211

Ethernet (owen.ru)

Ethernet

¥erpolcTee © nocneapeaTentHEM WHTEpdeicom USE (COM)
com4d

coma

PucyHok 7.2 — BbiGop nHTepdcperica

5. B none «[NpoTtokon» Bbibpatb «Owen Auto Detection Protocol».
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[MpoTtokon
Owen Auto Detection Protocol -

Modbus RTU
Owen Auto Detection Protocol
Oeen

PucyHok 7.3 — BbiGop npoTokona

6. BeibpaTtb «Hantn ogHO yCTpONCTBOY, BBECTU afpec NOAKMOYEHHOro npubopa u Haxatb «Hantuy.

< | |MIPUMEYAHUE
L Agpec npubopa ans nHTepderica USB Bceraa paBeH 1 1 He MOXET ObITb UBMEHEH.

@ Halitk 0gHO yCTpPORCTED

Agpec
1

Haiti

PucyHok 7.4 — BBog agpeca ycTpoincTBa

7. [Nocne nosiBneHus yCTpomncTBa B NPaBOW YacTu OkHa HaxaTb «[JobaBuTb yCTpoCTBay.

bpaTb BCe CHaTb BCE
Mnas Appec Bepcus
V| CMN2-M 1 (COM4) 0.1
[obaeuTs ycTpoicTEa OTtMmeHa

PucyHok 7.5 — BbiGop ycTponcTBa

7.3 Hactpowuka napametpoB Modbus
7.3.1 O6wmMe HaCTPOMKHM

[lnsa Bcex pexxumoB paboTbl npnbopa K 00 MM HacTpoKam OTHOCATCSA HAacTponkn nopta RS-485 n HacTponkm
Modbus.

Mpnbop noaaepxmnBaeT crnepyowme pexmnmbol paboTtsl no npotokony Modbus:
* Master;
« Slave;

* Spy.

MapameTpbl nopta RS-485 B MO «Owen Configurator» HaxogsiTca Bo Bknagke Hactpownkn nopta RS-485.
OnucaHune napameTpos nopta RS-485 npnbopa npvseaeHo B Tabnuvue 7.1.

Ta6nuua 7.1 — Hactpowka nopta RS-485

MapameTtp OnucaHue [lnana3oH 3Ha4YeHun
Ckopoctb COM-nopTa | CkopocTb 0OMeHa AaHHbIMU MeXay 2400, 4800, 9600, 14400, 19200,
npnbopamu 38400, 57600, 115200 6ut/c
Pasmep gaHHbIX KonunuyectBo 61T nonesHom nHdopmauum 8 out

14



7 Hactporika

MpopgomkeHue Tabnuubl 7.1

MapameTp OnucaHue Onana3oH 3HaYeHUn
Konunuectso cton-6ut | Konnuectso cton-6mt 1 cTon-6wmr,
2 cTon-6uta
KoHTpornb 4eTHOCTH Pexnum KOHTpons YeTHOCTH Her,
Yer,
Hevet

MpusHak KoHua Kaapa

Mpwv3Hak, No KOTOPOMY UHAMKATOP
onpeaensieT KOHeL, NakeTa AaHHbIX,
Mony4eHHOro OT ApPYroro yCTPOMCTBa.
KoHel nakeTa onpegensietcs
OTCYTCTBMEM Mepeaaqn AaHHbIX Mo NNHUM
CBSI3U B Te4EHME 3aaHHOro MHTepBana
BpEMEHM

IDLE frame — nHTepBan paBeH
BpeMeHu, Tpebyemomy ansi nepegaydv
ofgHoro 6anTa AaHHbIX (BKNoYast
CTapTOBbIN OUT, CTONOBbLIV BGUT N OUT

YETHOCTM) Ha BbIOpaHHOWM CKOPOCTH;

3.5 char (Modbus spec) — nHtepsan
paBeH BpeMeHu, Tpebyemomy ans
nepegayn 3,5 6anToB gaHHbIX (BKIHOYas
CTapTOBbIN OUT, CTONOBbLIV BUT N OUT
YETHOCTM) Ha BbIBpaHHOW CKOPOCTH.
[aHHoe 3Ha4yeHne COOTBETCTBYET
cneundmkaumm npotokona Modbus

Hactporiku Modbus HaxogsTcs Bo Bknagke MHgukatop — O6Owme

napameTtpoB Modbus npueegeHo B Tabnuue 7.2.

Tabnuua 7.2 — Hactpoika o6wmx napametpoB Modbus

HacTpoukn Modbus. OnucaHne obwmx

NapameTp Onucaxue Ovana3oH 3HavyeHumn
Slave ID nHamkatopa Appec nHankaTtopa B cetn Modbus 1...255
Mopspok 6ant Tun nepectaHoBkM 6anToB/perncTpos He meHsaTs,
nosny4eHHon nHdopmaummn*® MHBepcus Tonbko 6anTos,
MHBepcusa ToNbKO perncTpos,
MHBepcust 6anToB 1 perMcTpoB
TanmayT 6Ge3zonacHoro Bpewms, yepes kotopoe npubop nepexoanT B 0...60c
COCTOSIHMSA BesonacHoe coctosiHme (CM. pa3gen 7.7) B
cry4yae OTCyTCTBUS NMOMyYeHus AaHHbIX. Ecnn
yCTaHOBUTb 3HayeHue 0, To Npubop He
nepexoaut B 6e3onacHoe COCTOsHUE U
oTobpaxaeT nocnegHee nNonyyYeHHoe
3HayeHune
ButoBasa macka 3HaueHune Tuna MNMopTpeT (cm. pasgen 7.4), 0...FFFF FFFF
6esonacHoro KOTOpOe BbIBOAWTCA Ha Aucnnen npubopa B
COCTOSAAHMA™™ cny4yae nepexofa B 6e3onacHoe CocToaHue
LiBet 6e3onacHoro LiBeT oTo6paxkeHns AaHHbIX Ha gucnnee B 3eneHbin,
COCTOSIHUSA cnyyae nepexofa B 6e3onacHoe COCTOsiHME KpacHBii,
Kentbii
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MpogomkeHue Tabnuubl 7.2

MapameTtp OnucaHue Onana3oH 3Ha4YeHumn
MwuraHue 6e3onacHoro Oucnnen npubopa HavyHeT MuraTb B criyvyae BblIknoyeHo,
COCTOSIHMSA nepexoaa B 6e3onacHoe cocTosiHue BKITI0YEHO

m NMPUMEYAHUE

* MNpumep nepectaHoBKK Torbko GanTtos: 0OXAABBCCDD — 0xBBAADDCC.

Mpumep nepectaHoBKM Torbko pernctpos: 0OXAABBCCDD — 0xCCDDAABB.

Mpumep nepectaHoBkK 6antoB n pernctpos: OXAABBCCDD — 0xDDCCBBAA.

** B MO «Owen Configurator» 3Ha4yeHne 6UTOBOM Macku 6e30nacHOro COCTOSIHNSI BBOAUTCSH B
dopmate HEX.

7.3.2 Pexxum Modbus Master

Mpn wncnonb3oBaHun npubopa B cetn RS-485 B kadectBe Mactepa cetu (pexum Modbus Master)
JOnycKaeTcs NoAKMoYeHne K HeMy TONbKO O4HOro nogymMHeHHoro (Slave) yctporictBa. Cxema noaKkntoYeHus
npubopoB NprBeaeHa Ha PUCYHKE.

CMnN2-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 nogknroyeHus ans pexuma Modbus Master

NMPUMEYAHUE

m * TepMUHanbHbIE PE3NCTOPbLI YCTAaHABNMBAOTCS B Havarne n koHue nuHumn RS-485 B cnyyae
HeobxoammocTu. PekomeHayemoe ConpoTUBMNEHME TEPMUHANBHOIO pesuctopa pasHo 120 Owm,
mowHocTb — 0,25 BT.

B pexume Modbus Master npuGop oTnpaenseT 3anpocbl ¢ PYHKLMEN YTEHUS PEMMCTPOB HA NO4YMHEHHOE
yctponcteo no npotokony Modbus RTU unu Modbus ASCII ¢ onpegeneHHon nepuoguyHocTbio. [locne
Ka)kaoro 3anpoca npmbop oxuaaer OTBET OT MOAYMHEHHOTO YCTPOMCTBA B TedeHue TanmayTa oteeTa. [locne
nony4yeHus oTeeta NpuMbop BbLIBOOUT AaHHble Ha Aucnnen. Ecrnv oTBET OT yCTpoOMCTBa He Obin nonydeH 3a
BpemMs TanmmayTa, nNpvbop OTNpaBnseT CreayroLlMi 3anpoc WM 3arnyckaeT oTcyeT TavmayTa 6esonacHoro
cocTosiHusA. B cnyyae oTcyTCTBUA OTBETA OT YCTPOMCTBA 3a BpeMs TanmayTa 6e30nacHoro coctosiHus npubop
nepexoauT B pexunm 6e3onacHoOro CoctosiHus (Cm. pasgen 7.7).

Onsa nepexoga B pexum pabotel Modbus Master cnegyer Bo Bknagke UMHgukatop BbibpaTb 3HayeHue
MASTER ans napametpa Pexum paboTbl ycTpoucTBa.

MapameTpbl pexxuma Modbus Master HaxogsaTca Bo Bknagke MHaukaTtop — Hactponkn Modbus Master.
OnucaHue napameTpoB pexnma Modbus Master npueeneHo B Tabnuue 7.3.

Tabnuua 7.3 — Hactpoiika pexuma Modbus Master

MapameTtp OnucaHue Owana3oH 3HayeHuUn
MpoTtokon Wcnonb3yembin npotokon obmena (RTU — Modbus RTU,
RTU, ASCII — Modbus ASCII) ASCII
Anpec AZpec NogkntoYeHHOro K Npubopy NOAYNHEHHOTO 1...255
yCTpoWncTBa yCTpoKcTBa
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MpogomkeHue Tabnuubl 7.3

NapameTtp OnucaHue Onana3oH 3Ha4YeHun
TanmayT oTBeTa | Bpems oxugaHus npnbopom oTeeTa OT NOgYUHEHHOTO 300...10000 mc
yCTponcTea
DOyHkuma Modbus | DyHkuma Modbus, ucnonssyemas B 3anpoce (0x03) Read Holding Registers,
(0x04) Read Input Registers
Appec peructpa |Agpec HayanbHOro CYUMTLIBAEMOrO perncTpa 0...65535

nogYMHeHHoro yctporictea. Konvyectso
CUMTbIBAEMbIX PErMcTpOB 3aBUCUT OT BbIGPAHHOIO
TUNa gaHHbIX (CM. pa3gen 7.4)

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

7.3.3 Pexxum Modbus Slave

B pexume Modbus Slave npnbop nonydaet 3anpockl oT MacTtepa cetu. [Npotokon obmeHa (Modbus RTU
unu Modbus ASCII) onpegenseTtcs asTomaTMyeckn Npu NonyyeHnn 3anpoca.

(D NPEAYNPEXOEHUE

B pexxume Modbus Slave B criyqyae nsmeHeHus 3Ha4eHun napameTpoB No uHtepgency RS-485 He
npouncxoamuT Ux aBToMaTudeckon 3anucu Bo flash-namate. 310 cBA3aHO ¢ TeM, uTo pecypc flash-
namsitu orpaHuyeH (10000 nepesanucen). Mpu 3anucy 3HaveHuin no uHtepdency MicroUSB
nponcxoaut aBToMaTuveckas 3anuck Bo flash-namsts. Ecnn TpebyeTtcs usMeHsiTb napameTpbl
uHaukartopa no uHrtepdency RS-485 c nx coxpaHeHuem Bo flash-namats - cnegyert nocne 3anucu
3Ha4YeHWN NapaMeTpPOB CreHepUpPOBaTb ANHNYHBIA UMMNYNbC B NapameTpe CoxpaHUTb HACTPOMKU BO
flash-namaTtb no RS (cm. Tabnuuy A.2). 3anuck Bo flash-namaTe 0gHOKpPaTHO BbINOMHAETCS B MOMEHT
N3MeHeHus 3HaYeHns JaHHoro napameTpa ¢ 0 Ha 1 (aeTekTupyetca nepeaHuii PpoHT). Bo Bpems
3anvcu napameTpoB Bo flash-namsTe KpaTKOBpEMEHHO N3MEHSAETCA APKOCTb MHAMKATOPA U
yBEnuUMBaeTCsl BpeMsi oTBeTa npmnbopa (oHo moxeT gocturatb 200 Mc - 3TO cneayeT yunTbiBaTb Npu
HacTpoWKe TariMayTa B MacTep-ycTponcTae). Criefyer oTMeTUTb, YTO ucdepnaHue pecypca flash-
nNamsiTu NpMBeaeT K HEBO3MOXHOCTU COXpaHeHMs napameTpoB Bo flash-namats nocne nx nameHexHms
(To ecTb nocne nepesarpy3kv Nnpubopa no NuTaHuio ByayT NCNONb30BaHbl NpeablayLne 3Ha4YeHns
napameTpoB), NO3TOMY HACTOATENbHO HE PEKOMEHAYETCHA NPOM3BOANTL 3anMcb NapameTpoB Bo flash-
namsTb C BbICOKOW YacToToN. [1ns onpegeneHns octatovHoro pecypca flash-namsatu B npubope
npucyTcTeyeT napameTp Ctatyc npubopa — OctaTtok pecypca flash-namaru.

Cxema nogknioyeHus npubopa B kavyectBe nogumHeHHoro (pexum Modbus Slave) yctporictBa k MacTepy

ceTu npuBeaeHa Ha pUCyHke 7.7.

Master
RS-485 (A) | 1 e o o
RS-485 (B) | 2 ’ T ’ |
3|4 3|14
A B
R,, =120 Om* R, = 120 Om*
CMUN2-M CMUN2-M
Slave 1 Slave N

PucyHok 7.7 — Cxema nogkntoyeHusa gns pexuma Modbus Slave

NMPUMEYAHUE

m * TepMyHanbHble pe3NCTOpbl YCTaHaBNMBalTCA B Havane u koHue nnuHun RS-485 B cnyyae
HeobxognmocTn. PekoMeHayemoe conpoTUBNEHNe TepMUHanbHOro peamctopa pasHo 120 Owm,
mowHocTb — 0,25 BT.

[ns nepexopna B pexxum paboTel Modbus Slave cneagyet Bo Bknagke MHAukKaTop BbibpaTth 3HavyeHne SLAVE

ans napametpa Pexxum paboTbl ycTporcTBa.
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B MO «Owen Configurator» pexumy Modbus Slave cooTtBeTcTByeT Tonbko oguH napametp — Slave ID
MHAMKATOpa, KOTOpbIN HaxoauTcs BO Bknagke MHpgumkatop — O6wwme Hactpomkm Modbus. Mapamertp
onpegenset agpec npubopa B cetn RS-485 n MoXeT NpuHMMaTh 3Ha4YeHns ot 1 go 255.

7.3.4 Pexxum Modbus Spy

B pexume Modbus Spy npubop «npocnywmaet» mHtepdenc RS-485, oxumpgas 3anpocbl C 3a4aHHbIMU
napameTpamu (agpec ycTpoWcTBa, kog yHKUMKM, agpec pernctpa). B cnyyae getektMpoBaHus 3anpoca C
3aflaHHbIMKU NapaMeTpamu Npubop BbIBOAWT Ha AMCMNEn nonyyeHHoe 3HadveHue. MNpotokon obmeHa (Modbus
RTU nnn Modbus ASCII) onpeaensieTca aBToMaTU4eCKn Npy OeTEKTUPOBaHUN 3anpoca.

[na koppekTHoM paboTtbl uMHoukatopa B pexume Modbus Spy B HacTpolkax yCTpPoOWCTBa, KOTOpoOe
BbINonHAeT dyHkumtio Modbus Master, Heob6xogumo yCTaHOBUTL Neprog Mexay 3anpocamu He MeHee 5 mc. B
pasnuyHom O nepuoa Mexagy 3anpocamy MOXET Ha3blBaTbCH MO-PasHOMY - Hanpumep, spemsi Mexoy
petimamu, framing time, 3adepixka 3arnpoca rnocrie noryy4yeHuUs omeema, inter-frame delay n 1. n.

Cxema nogknioyeHus npnbopos NpvBeaeHa Ha pUcyHke 7.8.

Master
RS-485 (A) | 1
RS-485 (B) | 2 . ’ . |
B|A B|A
R, =120 Om* R, =120 Om*
CMU2-M Slave
Spy

PucyHok 7.8 — Cxema nogkntoyeHusa gns pexuma Modbus Spy

NMPUMEYAHUE

II' * TepMuHanbHblE PE3UCTOPbLI YCTAaHABMNMBAKOTCS B Havarne u koHue nuHun RS-485 B cny4vae
HeobxognmocTu. PekomeHaoyemoe cConpoTUBIIEHNE TEPMUHANBHOMO pe3ucTtopa paeHo 120 Owm,
mouHocTb — 0,25 BT.

[na nepexopna B pexxum padoTtel Modbus Spy cneagyet Bo Bknagke MHAuKaTop BbibpaTh 3HadeHne SPY ans
napameTpa Pexum paboTbl ycTpoOUCTBa.

MapameTpbl pexuma Modbus Spy HaxogsaTca Bo Bknagke WMHaukatop — Hactpouku Modbus Spy.
Onucaxve napameTpos pexvma Modbus Spy nprsegeHo B Tabnuue 7.4.

Tabnuua 7.4 — Hactpoiika pexuma Modbus Spy

NapameTp Onucaxue Owvana3oH 3HayeHumn
Agpec yctpoincTtea* Appec NnogyYnMHEHHOro YCTPOWCTBaA B 3anpoce 0...255**
Homep dyHKUMM ®dyHkuma Modbus, ncnonesyemas B 3anpoce (0x03) Read Holding Registers,

(0x04) Read Input Registers,
(0x06) Write Single Register,
(0x10) Write Multiple Registers
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MpogomkeHue Tabnuubl 7.4

MapameTtp OnucaHue Onana3oH 3Ha4YeHumn
Anpec peructpa*** Appec peructpa B 3anpoce 0...65535
NMPUMEYAHUE

[i]

* Aopec yCTpoMCTBa He 0MXKeH coBnaaaTth C agpecom npubopa, 3agaHHom B napametpe Slave ID
MHAMKaTopa 13 rpynnel napameTpos O6wme HacTporkn Modbus.

** B cnyyae Bbibopa agpeca 0 npnbop oTcrnexmnBaeT LWMPOKOBeLLaTeNbHbIe NakeTbl oT MacTepa
cetn. Ecnu nogkntounTe Heckonbko nHANKaTopoB kK Mactepy cetu u BeibpaTe agpec 0, TO MOXHO
BbIBOOUTb HA K&XOOM MHOMKATOPE pa3Hble AaHHble, yka3aB Ha Npubopax COOTBETCTBYHOLLME AaHHBIM
agpeca permcTpos.

*** Apec perncTpa AoMmKeH HaxoaUTbCs B uanasoHe perncTpoB B 3anpoce ot MacTepa cetu:

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

rae REGspy — agpec pervucTtpa, 3agaHHblI B HACTporikax npubopa;

Qtype — KONNMYECTBO PEMMCTPOB AN TUNa NepeMeHHon, oTobpaxkaemon npubopom;
STtrame — @APEC HAYaNbHOrO perncTpa B 3anpoce;

Qframe — KONMYECTBO PEMMCTPOB B 3anpoce.
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Mpumep

Ecnu B 3anpoce ot Mactepa cetn STame = 40, Qframe = 20 (Takum o06pa3om, B 3anpoce 6yayT cHMTLIBATHCSA
unn 3anuceiBatbcs pernctpbl 40... 59) OygeT monyyeHa criedylowas peakums npubopa mpu pasnuyHbIX

napameTrpax pexuma Spy:
1. REGspy = 59, Tun nepemeHHom INT (Qipe = 1) — NpMBOP BbIBEAET HA AUCNIIEN CYUTAHHYIO
MHdopMaLnto.
2. REGgpy = 59, Tvn nepemeHHomn DINT (Qtype = 2) — npnbop He 0To6pa3nT nHcpopmaLumio Ha gucnnee,
Tak Kak B JaHHOM crny4ae npnbop oxuaaeTt nomyvnTb MHGopMauuio 13 pernctpoB 59-60, a pernctp
60 oTcyTCcTBYET B 3anpoce Mactepa cetu.

7.4 Tunbl AaHHbIX

Mpnbop nogaepxmBaeT oTOBPaKEeHNE 3HAYEHWUIN CNEAYIOLNX TUNOB AaHHbIX:
* uenoyncneHHole 3HavyeHus (INT, UINT, DINT, UDINT);
* 3Ha4yeHus ¢ nnasatowen Toukon (REAL);
+ ctpoku (STRING);
» buTOBasi Macka cermeHToB uHaukartopa (MopTtper);
* Bpems (Bpewms).

B MO «Owen Configuratory MoxHO 3agaTb 3HaYeHWsa Ansi pa3HbiX TUMOB AaHHbIX N9 TECTOBOIO BblBOAA Ha
aucnnen npubopa Bo Bknagke MHgukaTtop — OnepaTuBHbIe 3HaYeHUA. [Ina oTobpaxeHus Ha npubope
TECTOBbIX 3HAYEHMI CreayeT Takke BblbpaTb COOTBETCTBYHLIUA TUM AaHHbIX BO Bkragke UHAukatop —
HacTponkn — Tun nepemeHHomn. OnvcaHne napamMeTpoB TUMOB AaHHbIX NPUBEAEHO B Tabnmue 7.5.

Tabnuua 7.5 — Tunbl AaHHbLIX

Tun gaHHbIX OnucaHue KonuuecTtBo pernctpon
INT Llenoe 4mcno co 3Hakom 1 (2 6awiTa)
UINT Llenoe uncno 6e3 3Haka 1 (2 6awiTa)
DINT Llenoe 4mcno co 3Hakom 2 (4 6anTa)
UDINT Llenoe uncno 6e3 3Haka 2 (4 6anTa)
REAL 3HaueHue ¢ NnasatoLLen TOUKON (YMCNO OAMHAPHOWM 2 (4 6awnTa)
TOYHOCTM cornacHo ctaHgapty |IEEE 754)
STRING* Ctpoka c koguposkorn ASCII ¢ cumBonamm naTMHCKOro 2...16 (4...32 6aviTa)
andasuTa, udpamm n ToHKOM
MopTtpeT ButoBasa macka cerMeHTOB UHAuKarTopa 2 (4 6awnTa)
Bpems Bpems B popmare XX:YY** 2 (4 6awTa)

|I| NMPUMEYAHUE

* [Ins onpeneneHnst KonnyecTtea perncTpoB npu pabote npubopa B pexxumax Modbus Master n
Modbus Spy ncnonb3syetcsa napametp OnuHa ctpoku. [pu pabote B pexume Modbus Slave anuHa
CTPOKM NpUHUMaeTcst paBHol 32 cumBonam (16 pernctpor). He gonyckaercs UteHme/3anmch
bparmeHTa CTpPoKM (B 3anpoce Mactepa CeTu JoMmKeH ObiTb YKka3aH pa3mep AaHHbIX: 16 perncTpos).
B pexxume Modbus Slave napametp [lnuHa cTpoKu ncnonb3yetcs ans 6eryLien CTpoku — npu
«MPOKPYTKE» CTPOKN ByaeT oTobpaxKaTbCs KONMMYECTBO CMMBOJIOB, KOTOPOE yKa3aHo B JaHHOM
napameTtpe.

** XX:YY paccumTbiBaetcs no popmyrnam XX = N/ 60 (uenas yactb), YY = N/ 60 (octatok ot
aenexus), rae N — 3HayeHue, KOTOpoe NPUXOAMT Ha Nnpubop.

B cniyyae nony4yeHusi npndopom 3HauveHnss 1000 Ha ancnnee Oyaet otobpaxeHo 16:40.
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CooTBeTCTBME HAYepTaHNsi CMMBOMOB Ha LMJPOBOM nHAMKaTope bykBam natuHckoro andasuta u ux ASCII-
KoObl NpeacTasneHo B Tabnuue 7.6.
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7 Hactporika

Tabnuua 7.6 — ASCIl-kogbl cMMBOMOB Ha LMppOBOM MHAUKaTOpE

Kog |.0 | 2 ] 4 .5 .6 7 .8 9 A c |D E F
ASCII
2, -
3. 0 1 2 3 4 5 6 7 8 9
0 { c ) ki 5 b 7 g g
4. A B C D E F G H I J L M N O
A b i d E 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 t L u Y u H =z
6. a b c d e f g h i i I m n o]
A b c d £ F b h C J L n I o
7. p q r S t u \% w X y z
P q r 5 t H u g o H z

CooTBeTCcTBME OWTOB B Macke CermMeHTam MHAMKaTopa Npu BbiBOAE Ha AWchnrei 3HadveHus tuna lMopTpet

npueeneHo B Tabnuue 7.7. Mnagwwmin 6anT Macku COOTBETCTBYET KpaHeMy NpaBoOMY CErMeHTY MHAMKaTopa,

cTapLmm 6anT Mackm — KpanHeMy NeBOMY CErMEHTY.

Ta6nuua 7.7 — CooTBeTCTBME 6UTOB B 6ailTe cermeHTam MHAMUKaTOopa

A%
Jil

G
¢
D

$_A 2

#
J

e

CermeHT Homep 6uTa
A 0
B 1
C 2
D 3
E 4
F 5
G 6
DP 7

7.5 UHpukauumsa

[MapameTpbl MHOMKaTOpa HaxogaTcsa Bo Bkrnagke WUHamkatop — HacTtpomku. OnucaHne napameTpoB

MHOUKaTopa npuBeaeHo B Tabnuue 7.8.

Tabnuua 7.8 — HacTpoiika nHaukaumm

Ovana3oH
MapameTp OnucaHue .
3Ha4YeHUN
Tun nepemeHHon | Tun nepeMeHHon, oTobpaxaemon Ha gucnnee INT,
UINT,
DINT,
UDINT,
REAL,
STRING,
MopTperT,
Bpewms
Liset LiBeT nHagmkaumm. Npu ncnonb3oBaHMU BCTPOEHHOW NOMMKK (CM. 3eneHbii,
paszen 7.6) uBeT MOXeT N3MEHATLCHA B 3aBUCMMOCTM OT BENUYMHbI KpacHblit,
oTobpaxaeMoro 3Ha4eHns YKenTbii
ApkocTb ApkocTb gucnnes 0...100 %
Yuncno BeayLumx Yucno seayLmx Hynen Ha gucnnee nepea 3HadeHneMm. Vicnonbsyetcs 0,1,2,3
Hynew TOMBKO C LIENOYNCIIEHHBIMU 3HAYEHUSIMU.
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MpogomkeHue Tabnuubl 7.8

Ovana3oH
MapameTp OnucaHue .
3HaYeHUn
Mpumep oTobpaxeHuns 3HavyeHUs «1» Ha gucnnee nNpu pasnnyHbIX
3Ha4veHusAx napameTpa Yucno BeayLmx Hynem:
0 — Ha aucnnee f;
1 — Ha gucnnee O &
2 — Ha gucnnee 00 ¢
3 — Ha gucnnee D00
MonoxeHune MonoxxeHne AecATUYHOM TOYKM NPy 0TOBpaKeHUM 3Ha4YeHNs Ha -
OEeCATUYHOM TOYKKM | ancnnee. Mcnonb3yeTcst TONMbKO C LIENOYUCTIEHHBIMU 3HAYEHUAMU U -
3HAYEeHMAMIN C NNaBaoLLEen TOYKOMN. -
Mpumep UCNonb3oBaHUS C LENoYMCreHHbIM 3HaveHneM «5000x:
———— — Ha gucnnee 5000
———.— — Hapaucnnee 5000
——.—— — Hapaucnnee 5000
—.——— — Ha gucnnee 5000
MprMep ucnonb3oBaHMS CO 3HAYEHMEM C MNaBatoLLEeN TOUKON
«1.234»:
———— — Hapaucnnee (234
———.— — Hapgucnnee (2
——.—— — Ha gucnnee (23
—.——— — Hapucnnee (234
KoadpdumuneHT KoadduumeHT, npnbaBnsieMbiit K 3Ha4eHN0 Nepes BbIBOAOM Ha —999.0...9999.0
casura avcnnen. icnonb3yeTcst TONbKO C LIeNOYNCIIEHHBIMY 3HAYEHUSMUA
(MpeobpasyeT uenoyncneHHoe 3Ha4eHne B 3Ha4eHne ¢ nNnasaroLem
TOYKOWN) U 3HAYEHUSMM C NMaBaoLLEen TOYKON.
Mpu ncnonb3oBaHUKM KO3 PULMEHTA 3HAYEHME MOXET BbINTY 3a
OONyCTUMBIN Ananas3oH oTobpaXkaeMblX Ha gUcnee 3Ha4yeHui, 4To
npuBeaeT K NOABNEHUO Ha aucnnee ownbkn (cm. pasgen 7.7).
Mpumep MCnonb30BaHUS C LENOYUCIEHHBIM 3HAYEHNEM «5»:
1.0 — nHa gucnnee 5000
-1.0 — Ha gucnnee 400
5.0 — Hagucnnee G0
—5.0 — Ha gucnnee 0000,
MprMep ncnonb3oBaHMs CO 3HAaYEHMEM C MNMaBatoLLEen TOUKON
«5.678»:
1.0 — Haaucnnee 5678
—1.0 — Ha gucnnee 45675;
5.0 — Hagucnnee WA
-5.0 — Ha gucnnee LE7H
Koadhdpmumnent KoadhduumeHT, Ha KOTOpbIA 3HaYeHne yMHoxaeTca nepes BbisogomMm | —999.0...9999.0
HaKrnoHa Ha gucnnei. Mcnonb3yeTcs TOMNbKO C LLeNoYUCeHHbIMU 3HAYEHMSIMU
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MpogomkeHue Tabnuubl 7.8

MapameTp

OnucaHue

Ovana3oH
3Ha4YeHun

(NnpeobpasyeT LenoyncrneHHoe 3Ha4YeHne B 3Ha4YeHue C nnasatoLLen
TOYKOWN) U 3HAYEHMAMM C NI1aBaloLLEN TOYKOMN.

Mpu ncnonb3oBaHUK KO3 PULMEHTA 3HAYEHME MOXET BbINTY 3a
OONyCTUMbIA AMana3oH oTobpaXkaeMbIX Ha AMcnnee 3Ha4YeHun, 4To
npuBeaET K NOSABNEHUIO HA gucnnee ownbkn (cMm. pasgen 7.7).

MprMep MCMonb30BaHUSA C LIENMOYUCTIEHHBIM 3HaYeHneM 5:
1.0 — Ha gucnnee 5;

—1.0 — Ha gucnnee -5.00

5.0 — Ha gucnnee Z5.00

-5.0 — Ha gucnnee -25.10.

MpumMep ncnonb3oBaHMA CO 3Ha4YEeHMeM C NnasatoLlen Toukon 5.678:

1.0 — Haaucnnee 5675
—1.0 — Ha gucnnee -567
5.0 — Ha gucnnee 28 35;
-5.0 — Ha gucnnee -28.3

Mwuranue

Hanunune muranus sHayeHus Ha gucnnee. Muranme Takke MOXeT
3aBMWCETb OT BCTPOEHHOM Noruku (cm. pasgen 7.6) unu 6esonacHoro
cocTosiHuA (cM. Tabnuuy 7.2)

BbikntoueHo,
BkntoueHo

Mepvog muraHuns

BpeMﬂ OAHOro UMKna Hannvma n oTCyTCcTtBuA 3Ha4eHUA Ha gucnree
(ckBaxkHocTb = 50 %)

MNepvoa muraHns

250...3000 mc

Pexum
oTobpaxeHus

Pexum oTobpaxkeHus 3Ha4eHus Ha aucnnee. B ctaTuyHom pexnme
3Ha4yeHWe He ABWXKeTCS no gucnneto. B pexume GeryLien cTpoku
3Ha4YeHMe LMKNNYECKN MOCUMBOSIbHO CABUrAeTCs B HanpaeneHum
cnpaBa Haneso. [locne nc4e3HoBeHMS ¢ gucnnesi 3Ha4eHNe BHOBb
Ha4MHaeT NOCMMBOJbLHO CABUraTbLCA Cnpaea Haneeo

B pexxmme umcnoBon 6eryLuern CTpoku npoeepka 3HadeHnn Tuna INT,
UINT, DINT, UDINT 1 REAL Ha npMHagnexHocTb AManasoHy
(-999...9999) He npounsBoaMTCS. ITO NO3BONSAET OTOOpPaXaTh B
pexXmMe YNCnoBow GeryLlen CTPoKM 3Ha4YEHNs], YNCTTO 3HAKOB B
KOTOpPbIX NPEeBLILLIAET YUCIO pa3psifoB UHAMKaTopa. TOYHOCTb

3Ha4eHun ¢ nnaeatowlen Todkon (REAL) B 3TOM crnydae orpaHuyeHa 3

3HakaMu nocrie 3ansaTon. Ecnu o6Luee Yncno 3HaKoB He NpeBbILIAET
4, T0 3Ha4yeHne oTobpaxaeTcs CTaTU4YHO.

CTaTu4HbIN,
Berywas
CTpOKa,
Yucnosas
Beryuwias cTpoka

Mepwuog cosura
GeryLien cTpoku

I'Iepmo,q nepemMeLlleHna s3HavyeHna Ha gucnriee Ha oguH CUMBOI1

BIEeBO.

100...1500 mc
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7.6 BcTpoeHHas noruka

Pexxum BCTPOEHHOW MNOrMKM NpegHasHavyeH aAns M3MeHeHUs BU3yarbHbIX NapaMeTpoB BbiBOAa 3HAYEHUS Ha
aucnnen (UBET M MUraHuWe) B 3aBMCUMOCTU OT MPUHAOJIEXXHOCTU 3HAYEHUS OOHOMY W3 3agaBaeMbiX
AvanasoHoB. Mpubop nogaepxusBaeTt 4o 5 gnanas3oHoB (30H). NS BKMOYEHUSA pexunma BCTPOEHHOW NOTMKK
cneayet Bo Bknagke MHpukatop — BceTpoeHHas noruka Bbibpath 3HayeHne BknrovyeHo and napametpa
BcTpoeHHas noruka.

NMPUMEYAHUE
PexxMM BCTPOEHHO NOMMKM MOXET MCMONb30BaTbCS TONbKO ANS LIENOYUCNEHHbIX 3HaYEHUIA 1
3HaA4YeHM C NnaBaoLEeN TOYKON.

Mo yMonyaHuio B peXume BCTPOEHHOM JTIOTMKN UCMONb3YeTCst TONbKO ogHa 30Ha — 3oHa 5. MapameTpbl 30HbI
5 HaxogaTtcs Bo Bknagke UHgukaTtop — BceTpoeHHas noruka — 3oHa 5. OnucaHve napametpos 30HbI 5
npueegeHo B Tabnuue 7.9.

Tabnuua 7.9 — NapameTpbl 30HbI 5

MapameTp OnucaHue Anana3oH 3Ha4YeHunn
Liset LiseT nHgukauum 3eneHbin,

KpacHbin,

YKentbin
Mwuraxue Hanunyne muraHmsa sHayeHus Ha aucnnee BbikntoyeHo,

BkritoueHo

[ns KoppeKTHoW paboTbl BCTPOEHHOW NOMMKM TpeByeTCs 3a4eCTBOBaATb M HACTPOUTb Kak MUHUMYM €Lle OOHY
30Hy B pgononHeHve k 3oHe 5. lMapametpbl 3oH 1 (2, 3, 4) HaxogaTca Bo Bknagke WUHgukatop —
BctpoeHHas normka — 3oHa 1 (2, 3, 4). OnucaHue napametpoB 3oHbl 1 (2, 3, 4) npuBegeHo B
Tabnuue 7.10.
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Tabnuua 7.10 — MapameTpbl 3oHa 1 (2, 3, 4)

NapameTp OnucaHune Ovana3oH 3HavyeHun
3apgencTeoBaTb Vcnonb3oBaHWe 30HbI B peXUME BCTPOEHHOM BbikntoyeHo,
NOTUKN BkritoueHo
BepxHsas rpaHuua* BepxHas rpaHumLua 30HbI —999... 9999
mctepesmnc** 3HayeHne OTHOCUTENBHO BEPXHEN FPpaHuLbl 0...9999

30HbI, CNYCTS KOTOPOE NPON3BOANTCSA NEpPeXon
B CrneayoLLyio 30HY (npu paboTe B obnactu
oTpuLaTENbHbIX 3HAYEHWIA) UM BO3BPaLLEHNE
B TEKYLLYO 30HY (npu paboTe B obnactu
MONOXKMTENbHbLIX 3HAYEHUIA)

LiBet LiBeT nHamkaumm 3eneHbin,
KpacHbin,
XKentbin
Mwuraxune Hanunune muraHms saHayeHns Ha gucnnee Bbiknto4eHo,
BkritoueHo

[i]

NMPUMEYAHUE
* B crniyyae 1cnonb3oBaHms HECKOMbKMX 30H BEPXHSASA rpaHnLa 30Hbl C 60MbLUIMM HOMEPOM A0IKHa

npeBbllaTb BEPXHIKOK rpaHnUy 30Hbl C MEHbLLMM HOMEPOM:
Z1<Z7Zy<Z7Z3<Z4.

B npotuBHOM crnydae npubop otobpaxaeT Ha gucnnee coobLieHre 06 aBapuiiHOWM cuTyaumm (CMm.
pasgen 7.7). BepxHsis rpaHuua 3oHbl 5 He 3ajaeTcst U NPMHUMAaETCS paBHOW MaKCUMarnbHOMY
OOMNyCTUMOMY 3HAYEHUIO AN BbIBOAA Ha AUCTINEN.

** [nctepesnc He MOXeET BbiTb BOMbLLE PA3HOCTM MEXAY BEPXHUMU rpaHML @MU COCELHUX 30H, B
NPOTMBHOM crny4dae npnbop oTtobpaxaeT Ha aucnnee cooblieHne 06 aBapuinHon cutyaumm (Cm.
pasgen 7.7). Tnctepesunc 3oHbl 5 OTCYTCTBYET, Tak kak 30Ha 5 siBNsieTcs NocneaHern Ha YACNoBOM OCK

N 13 Hee Hemnb3si NEPENTU B «CIeayoLLyo» 30HY.

Mprmep ncnonb3oBaHUA peXXxnmMa BCTPOEHHOM NOMMKK C OQHOW paboyer 30HOM

anI M3MEeHeHUNn 3Ha4vyeHua Bu3yalribHble napamMmeTpbl BbiBOAA 3HAYeHUA Ha OuCnnen He WU3MEHsTCA

(Hanpumep, 30Ha 5 — 3eneHblli LBET NHANKATOpa, MUraHne BbIKITOYEHO).

—-999 9999

PucyHok 7.9 — UameHeHMe BU3yanbHbIX NapaMeTpPoB Npu UCMNONb30BaHUM O4HOM pabo4yen 30HbI

3oHa 5 cooTBeTCTBYET AManasoHy 3HaveHuin [-999; 9999].
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3oHa 5 |

‘ 3oHa 5 ‘ <«

PucyHok 7.10 — MpnmMep BCTPOEHHOM NOTUKU AJisi OQHOM pabo4ein 30HbI

Mpumep ncnonb3oBaHUs PeXXMMa BCTPOEHHOW NTOTMKMU C ABYMS pabo4ynmmn 30HaMu1

MycTtb BepxHAaA rpaHuua 3oHbl 1 paBHa 100, rmctepesuc paseH 10. B cnyyae nepexoga u3 OgHOW 30HbI B
OpYryto BusyanbHble NapameTpbl BbIBOAA 3HAYEHUSA HA AUCNNEN U3MeHsoTCS (Hanpumep, 3oHa 1 — 3eneHbIn
LBET MHAMKaTOpa, MUraHune BbIKITOYEHO; 30Ha 5 — XXenTbi UBET MHAMKATOPA, MUraHe BKITHOYEHO).

30Ha 5 i
>
-999 100 9999

PucyHok 7.11 — U3ameHeHue BM3yanbHbIX NapamMeTpoB Npu UCNONIb30BaHUN ABYX paboynx 30H

Ecnu 3HadyeHne meHsieTcs B 6onbLUyo CTOPOHY, TO 30Ha 1 cOOTBETCTBYET Anana3oHy 3HadeHuin [-999; 100),
3oHa 5 — gnana3soHy 3HauyeHu [100; 9999].

Ecnu 3HauyeHne MeHSEeTCs B MEHbLLYIO CTOPOHY, TO 30Ha 1 COOTBETCTBYET AnanasoHy 3HadveHun [—999; 90),
3oHa 5 — gnanasoHy 3Ha4yeHun [90; 9999].

—>
| 3o0Ha 1 N 30Ha 5 |

—& @ @ o—p
—-999 100 9999

a0
‘ 30Ha 1 % 3oHa 5 ‘ )

PucyHok 7.12 — MpumMep BCTPOEHHOM NOTUKK AN ABYX pabo4vmnx 30H

Mpumep ncnonb3oBaHWs pexMMma BCTPOEHHOW NOrMKKN ¢ ABYMS pabounmy 30HaMu (BEpXHss rpaHnua 3oHbl 1
paBHa —100, ructepesnc paeeH 10) npeacTaeneH Ha pucyHke 7.13. Ipu nepexone n3 0AHOM 30HbI B APYrYHO
BM3yalbHble NapameTpbl BbIBOAA 3HAYEHUSA Ha AMCNIEN U3MEHSIOTCS.

Ecnu 3HadyeHne meHsieTcsa B 6onbLuyo CTOPOHY, TO 30Ha 1 COOTBETCTBYET AnanasoHy 3HadveHun [-999; —90],
3oHa 5 — gnanasoHy 3HadeHui (—90; 9999].

Ecnu 3HaueHne MeHsIeTCA B MEHbLUYHO CTOPOHY, TO 30Ha 1 COOTBETCTBYET AManal3oHy 3HaveHun [-999; —100),
30oHa 5 — gnanasoHy 3HadeHui [-100; 9999].
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—>
| 30Ha 1 l/ﬁ 30Ha 5 |

—@ ® ® o*—p
-999 -100 -90 9999

‘ 30Ha 1% 30Ha 5 | )

PucyHok 7.13 — Npumep BCTPOEHHOM NOrMKM Ans ABYyX pabo4nx 30H

Mpumep ncnonb3oBaHUs PeXXMMa BCTPOEHHON NIOTMKMU C TpeMsi paboyrMmMn 30HamMm

MycTb BepxHAs rpaHunua 3oHbl 1 paBHa 100, ructepesuc paBeH 10, BepxHss rpaHmua 30Hbl 2 paBHa 150,
rmcrepesnc paseH 20. B cnyyae nepexoga 13 ogHOM 30HbI B OPYryt0 Bu3yarnbHble napameTpbl BbiBOAA
3Ha4YeHMs Ha AUCNnen nameHaTcs (Hanpumep, 3oHa 1 — 3eneHbIn LUBET UHAUKATOPa, MUraHne BbIKITHOYEHO,
30Ha 2 — XenTbli UBET MHAMKATOPa, MUraHWe BKIOYEHO, 30Ha 5 — KpacHbI LBET MHAMKATopa, MUraHue
BbIKIMOYEHO).

—-999 9999

PldcyHOK 7.14 — U3ameHeHue BU3yalibHbIX NapamMeTpoB Npu Ncnofib3oBaHUU Tpex pa60qux 30H

Ecnu 3HadyeHne meHsieTcs B GonbLuyo CTOpPoHY, TO 30Ha 1 cOOTBETCTBYET Anana3oHy 3HadeHui [-999; 100),
3o0Ha 2 — gnanasoHy 3Ha4veHun [100; 150), 3oHa 5 — AnanasoHy 3HayveHun [150; 9999].

Ecnu 3HayeHne MeHSeTCsa B MEHbLUYIO CTOPOHY, TO 30Ha 1 COOTBETCTBYET Anana3oHy 3HadeHu [—999; 90),
30Ha 2 — gnanasoHy 3HadeHur [90; 130), 3oHa 5 — guanasoHy 3HadeHui [130; 9999].

—> e
| 30H31N 30Ha 2 30Ha 5

—@ © ® *—
-999 90 100 15611[1 %0 9999

| Bona 1 /| 3oHa2 3oHa 5 | <«

PucyHok 7.15 — MpumMep BCTPOEHHOM NIOrMKK ANns Tpex paboumnx 3oH

Mpumep ncnonb3oBaHWst pexkMMa BCTPOEHHOW JTOTMKKU ¢ TpeMsi pabourmuy 3oHaMm (BEpxXHsS rpaHnua 30HbI 1
paBHa — 150, ructepesnc paBeH 20, BepxHAs rpaHuua 3oHbl 2 paBHa — 100, ructepesuc paseH 10)
npegcrtasneH Ha pucyHke 7.16. lNpu nepexoge M3 ogHOW 30HbI B APYrylo BU3yarbHble NapaMeTpbl BbiBOAA
3Ha4YeHMs Ha AUCMNEN N3MEHSIIOTCS.

Ecnu 3HayeHne meHsieTcs B OOMbLUY CTOPOHY, TO 30Ha 1 COOTBETCTBYET AnanasoHy 3HadeHuin [-999; —130],
30Ha 2 — gnana3soHy 3HaveHun (—130; —90], 3oHa 5 — guanasoHy 3HayeHui (—90; 9999].

Ecnu 3HaueHne MeHsieTCa B MeHbLUYI0 CTOPOHY, TO 30Ha 1 COOTBETCTBYET AnanasoHy 3HaveHun [-999; —150),
30Ha 2 — gnanasoHy 3Ha4eHun [-150; —100), 3oHa 5 — agnanasoHy 3HaveHun [-100; 9999].
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>
30Ha 1 V3OH3 2 m)Ha 5 ’
-999 -150 -130 -100 -90 9999

30HaM 30Ha M 30Ha 5 | <

PucyHok 7.16 — Npumep BCTPOEHHOM NOrMKKM Ans Tpex pabovnx 3oH

Mprmep ncnonb3oBaHUSA pexmMma BCTPOEHHOMW NOMMKK ¢ TpeMsi paboummm 30Hamm (BepxHAs rpaHmLa 30oHbI 1
paBHa — 100, ructepeauc paBeH 10, BepxHAsa rpaHuua 30Hbl 2 paBHa 100, ructepesnc paseH 10)
npencTaeneH Ha pucyHke 7.17. Mpu nepexode M3 OOHOW 30HbI B OPYryl0 Bu3yalibHble NapaMeTpbl BbiBOAA

3HaYeHUs Ha AUCnen N3MEHSIIOTCS.

Ecnu 3HadeHne meHsieTcsa B 6onbLUyo CTOPOHY, TO 30Ha 1 COOTBETCTBYET Ananas3oHy 3HadveHun [-999; —90],
30Ha 2 — gnanasoHy 3HadeHun (—90; 100), 3oHa 5 — ananasoHy 3HaveHun [100; 9999].

Ecnu 3HayeHne MeHsieTC B MEHbLUYH CTOPOHY, TO 30Ha 1 COOTBETCTBYET AManas3oHy 3HaveHun [-999; —100),
30Ha 2 — anana3soHy 3HaveHun [-100; 90), 3oHa 5 — auanasoHy 3HayeHui [90; 9999].

> " somz N somas |
30Ha 1 30Ha 2 30Ha 5

—@ ® ® *—
-999 -100 -90 QQOQZZ/////”’TOO 9999

‘ 3OH3M 30Ha u 3oHa 5 | <«

PucyHok 7.17 — Npumep BCTPOEHHOM NOrMKKU Ans Tpex pabo4nx 3oH
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7.7 UHauKaumsa owmnobok

Bo Bpemsi paboTbl ¢ NPMGOPOM MOTYT BO3HUKHYTb CrieaytoLLue OLInGKu:

* NpuBop Nony4nn sHaveHne, KOTOpoe HEBO3MOXHO 0TOGPa3NUTb Ha AucnIee (3HaYeHne He BXOAUT B
OONYCTUMbIV AManasoH);

* BCTPOEHHas Noruka npubopa HacTpoeHa HEKOPPEKTHO;
* NpuBop He Nony4un aHadeHue 3a OTBedeHHOE BpeMs 1 Nepellen B 6e3onacHoe CoCTosIHME.

NMPUMEYAHUE
Mocne nogauv NUTaHUA NPMGOP HaxoaMTCA B 6e30MacHOM COCTOsIHUM. Bbixog 3 6e3onacHoro
COCTOSIHWS! MPOUCXOAMT B MOMEHT MOSTyYeHMs KOPPEKTHOrO 3anpoca.

MHankaums ownbok onucana B Tabnuue 7.11.

Tabnuua 7.11 — UHankaums ownook

Coo6leHune Homep Outa
MpuynHa nosiBneHus
Ha gucnnee perucrtpa cratyca
Errl Mony4yeHHoe 3HaYeHne (LLENOYNCIIEHHOE 3HAaYEHME NN 3HAYEHMEe 27

C NnaBatoLLel TOYKON) MEeHbLLE MUHUMANbHOMO AOMYCTUMOrO ANs
oToOpaxeHns Ha gucnnee.

Mpumep:
N <-999,

rae N — nony4yeHHoe 3Ha4vyeHune

ErrH MonyyeHHoe 3HayYeHne (LLenoYNCIEHHOE 3HaYEHNE UNKU 3Ha4YeHne 28
C NnasatoLlelt To4Kkon) Gonblue MakcuMarnbHOro 4oMyCTUMOro Ans
oTOGpaXKeHUs Ha gucnnee.

Mpumep:
N > 9999,

rae N — nony4YeHHoe 3Ha4vyeHune

30




7 Hactporika

MpopgomkeHue Tabnuubl 7.11

Coob6ueHue
Ha gucnnee

MpuynHa nosiBneHus

Homep 6uTa
perucTpa ctatyca

ErrZ

BerHFIFI rpaHnua 30HbI C oonbLMM HOMEPOM He npeBbIllaeT
BEPXHIKOK rpaHnuy 30HblI C MEHBLUMM HOMEPOM.

Mpumep:
Z2< 2y,

raoe Z1 n Zz — BepxHue rpaHunubl 3oHbl 1 1 30HbI 2 COOTBETCTBEHHO

rVICTepe3MC oonbLue pa3Hnubl Mexay BepXHUMU rpaHnuamm
coceHUX 30H.

Mpumep:
Ha> 2o - 24,

rae Ha — 3HayeHne ructepesmca 30Hbl 2;
Z1 n Z2 — BepxHue rpaHumubl 3oHbl 1 1 30HbI 2 COOTBETCTBEHHO

26

OT1obpaxeHune
BGuTOBOI Macku
Ge3onacHoro
COCTOSIHMSA
(3Ha4eHue TuNa
MopTpeT)

BpeMFl oXXngaHuna 0To6pa>|<aeMb|x AaHHbIX NpeBbICUIO
YCTaHOBMEHHbIN TarMayT OTBeTa M Nocrneayowmm Tanmayt
6e30MacHOro COCTOSIHUS.

Mpumep:
Tw>Ta+ Tss,

roe Tw — BpeMsi oxxuaaHusi oTobpaxaemblX AaHHbIX;

Ta — TanmayT oTBeTa (Tonbko Ans pexuma Modbus Master, ans
ocTanbHbIX pexumoB paboTsl paseH 0);

Tss — TaiMayT 6€30MacHOro COCTOsIHUS (A5 BCEX PEXUMOB
paboThbl)

7.8 YctaHoBKa napons

OBEH KoHdurypaTtop nogaepxuBaeT yCTaHOBKY Naposis Ha MOAKMYEHHBIN NpMbop C NOMOLLbIO KOMaHAbI

YcTaHoBUTb Napornb.

Mocne ycTaHOBKM Napons Ans NoakntoyYeHus kK npubopy notpebyeTcs BBECTU 3aaHHbI Naporb.

BHUMAHUE
4 ' \ | YcTaHOBnNEHHbIV Naponb He cGpacbiBaeTcs Aaxe npuv nepenpolunke npubopa. B cnyyae yTparsl
napossi NPon3BecTy ero c6pPoC BO3MOXHO TOMNbKO B CEPBUCHOM LIEHTpE.
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8 TexHnyeckoe obcnyxmBaHue

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpems BbinonHeHus paboT no TexHudeckomy obcryxueaHuio npubopa cregyet cobnogarts TpeGoBaHus
6esonacHocTu 13 pasaena 3.

TexHunyeckoe obcnyxusBaHue npubopa MPOBOAWUTCA HE PEeXe OOHOro pasa B 6 MecAueB W BKMYaer
creaytowye npoueaypsbi:

* NpoBepKa KpenneHns npuoopa;

* NpoBEpKa BUHTOBLIX COEANHEHMWIA;

* yaaneHue nbinu 1 rpsasun ¢ KNeMMHKKa npuéopa.

8.2 O6HoBNeHue BcTpoeHHoro MO

BcTtpoeHHoe MO npnbopa 06HOBASETCS C MOMOLLLIO YTUNUTBI, KOTOPasi 4OCTYMHa Ha canTe owen.ru.

[nsa obHoBneHns BcTpoeHHoro MO cneayer:
1. OTKMOYMTL NUTaHKe npubopa.
2. HaxaTb 1 yaepxunBatb CEPBUCHYIO KHOMKY.
3. MogxntounTb Npubop k MK no nHtepdency USB.
4. OTNyCTUTb CEPBUCHYIO KHOMKY NOCIe NOSBNEHUs Ha aucnnee Haanucy LoRd.
5. 3anyctuTb yTunuTy n o6HoBUTL BCTpoeHHoe MO npunbopa.

9 MapkupoBkKa

Ha kopnyc npnbopa HaHeCeHb!:
* HAaMMeHOBaHue nNprodopa;
* cTeneHb 3awwmTbl kopnyca no NOCT 14254;
* HanpshkeHue 1 YyacToTa NUTaHus;
* noTpebnsemasi MOLLHOCTb;
* KIlacc 3aWnTbl OT NopaxeHus anekTpudecknum Tokom no NMOCT 12.2.007.0;
* 3HaK cooTBeTcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep npubopa v rod Bbinycka.

Ha notpebutenbckyto Tapy HaHEeCEHb!:
* HaMMeHoBaHue nNpmnbopa;
* 3HaK cooTBeTCTBUSA TpeboBaHuam TP TC (EAC);
* CTPaHa-n3roToBUTENMD;
* 3aBOACKOV HOMep npubopa U rog Bbinycka.

10 YnakoBKa

YnakoBka npubopa npoussoautca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutenbckyio Tapy,
BbINOMHEHHYIO M3 KOPOBo4HOro kaptoHa no MOCT 7933-89.

YnakoBka npubopa npu nepecolinike novton nponssogutcs no MOCT 9181-74.
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11 TpaHcnopTnpoBaHne U XpaHeHne

11 TpaHcnopTupoBaHuWe U XpaHeHue

MpuGop TpaHCnopTMpPyeTcs B 3aKpbITOM TpaHcrnopTe mnwboro Buga. lMpuGop cnedyeT nepeBo3nTb B
TPaHCMOPTHON Tape MOLUTYYHO MNM B KOHTelHepax. B TpaHCMopTHbIX cpefAcTBax Tapa AOSKHa KpenuTbest
COrnacHo npaewnam, AeUCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHCMopTa.

YcnoBusi TpaHCMOPTUPOBAHUSA OOMMKHbI cooTBeTCTBOBaTL ycnosuam 5 MTOCT 15150 ¢ cobniogeHnem mep

3alWuThbl OT yAapos 1 BUbpauunn.

YcnoBusiX XxpaHeHUs B Tape Ha ckraje U3roToBUTenNs 1 noTpebuTens OormkHbI COOTBETCTBOBATb YCIOBUAM 1
FOCT 15150. B Bo3gyxe He AOMKHbI MPUCYTCTBOBaTL arpecCuBHbIE NPUMECH.

MpuGopbl criedyeT XpaHUTb Ha CTenmnaxax.

12 KoMnnekTHOCTb

HanmeHoBaHue KonuuecTtBo
Mpnbop 1wT
MacnopT 1 MNapaHTUHLIA TanoH 1 aks.
Kpatkoe pykoBogcTBO 1 aks.
KoMnnekT KpenexHbIX aremMeHToB 1wt
YNnoTHUTENbHas pe3nHka 1wT
CoeavHNTENbHbIN YETbIPEXKOHTAKTHBIV pa3beM NUTaHUS 1 CBA3N 1 Wwr.

NMPUMEYAHUE
N3rotoBuTenb octaBnseT 3a cobow NpaBo BHECEHWNA AOMOMHEHWI B KOMNMEKTHOCTbL npubopa.

13 MNapaHTUUHLbIE 06A3aTeNnbLCTBA

M3rotoBuTENb rapaHTUPYeT COOTBETCTBME Mpubopa TpeboBaHusam TY npu cobnogeHun  ycrioBui

aKcnnyaTaummn, TPAHCMOPTMPOBAHMWS, XPaHEHMS U MOHTaxa.
[apaHTWIHBIN CPOK aKCNNnyaTauumn — 24 mecsila co OHS NPogaxu.

B cnyyae Bbixoga npubopa M3 CTpOA B TeYEHME rapaHTUMMHOIO Cpoka npu CcobnogeHuu  YCroBuUiA
aKcnnyaTaumu, TPaHCMOPTUPOBAHUSA, XPaHEHWs U MOHTaxa npennpuaTue-usrotoBuTenb 00a3yeTcs

OCYLLECTBUTL €ro GecnnaTHbI PEMOHT UM 3aMeHY.

Mopsinok nepegayn npubopa B pEMOHT COAEPXKUTCS B NAcropTe U B rapaHTUAHOM TarnoHe.
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Cnmcok pernctpos Modbus

MpunoxeHune A. Cnucok peructpos Modbus

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

Onepauwus DyHKUMA

UrteHue 3 (0x03) nnu 4 (0x04)

3anucb 6 (0x06) nnn 16 (0x10)

Cnmcok peructpoB Modbus cumTbiBaeTcs ¢ npubopa ¢ nomowbto MO «Owen Configurator» Bo Bknagke

«MapameTpbl ycTponcTtear. Cnucok pernctpos Modbus npegcrtasneH B Tabnuue A.2.

[i]
)

NMPUMEYAHUE
3aBofCkME HACTPOMKM BblOENEHbI MOYXXUPHBLIM KYPCUBOM.

NPEQYNPEXOEHUE

B pexxume Modbus Slave B criyqyae nsmeHeHus 3Ha4eHun napameTpoB no uHtepgency RS-485 He
nponcxoauT Ux aBToMmaTuyeckon 3anucu Bo flash-namate. 310 cBA3aHO ¢ TeM, uTto pecypc flash-
namsaTy orpaHunyeH (10000 nepesanucen). Mpu 3anucu 3HaveHun no nHrepdency MicroUSB
npomcxogut aBTomaTtuyeckas 3anuce Bo flash-namsats. Ecnu Tpebyercs nusameHaTs napameTpol
nHaukartopa no uHrepgency RS-485 ¢ nx coxpaHeHuem Bo flash-namats - cnegyer nocne 3anucu
3HaYeHMN NapaMeTpOB CreHepuUpoBaThb eANHUYHBIA UMMNYbC B NapameTpe CoxpaHUTb HACTPOMKU BO
flash-namaTtb no RS (cm. Tabnuuy A.2). 3anuck Bo flash-namaTb 0gHOKPATHO BbINOMHAETCS B MOMEHT
N3MeHeHus 3HayeHns gaHHoro napameTpa ¢ 0 Ha 1 (aeTekTupyetca nepeaHuii PpoHT). Bo Bpems
3anvcu napameTpoB Bo flash-namsTe KpaTKOBpEMEHHO N3MEHSAETCA APKOCTb MHAMKATOPA U
yBenuyvBaeTcs BpeMs oTBeTa npubopa (oHo moxeT gocturatb 200 Mc - 3TO cneayeT yunTbliBaTb Npu
HacTpoWke TariMayTa B MacTep-ycTponcTae). Crieqyer oTMeTUTb, YTO ucdepnaHue pecypca flash-
namsiTu NpMBEAET K HEBO3MOXXHOCTU COXpaHeHMs napaMeTpoB Bo flash-namatb nocne nx nameHeHus
(To ecTb nocne nepesarpy3kv npubopa no nuTaHuio ByayT NCNoNb3oBaHbl NpedblayLne 3Ha4eHns
napamMeTpoB), NO3TOMY HACTOATENbHO HE PEKOMEHAYETCHA NPOM3BOANTbL 3anMcb NapameTpoB Bo flash-
NnamMsiTb C BbICOKOI YacToTow. [1ns onpegeneHus octatoyHoro pecypca flash-namaTtn B npnbope
npucyTcTeyeT napameTp Ctatyc npubopa — OctaTtok pecypca flash-namaru.

Ta6bnuua A.2 — Pernctpbl o6meHa no npotokony Modbus

MapameTp 3HauyeHue Appec perucTtpa Tun pocTtyna ®dopmar
DEC | HEX AAHHLIX
HacTpoiku nopta RS-485
Ckopoctb COM-nopTa 3 — 2400 6wurl/c, 521 0x0209 UTteHune n Enum 14*
3anucb

4 — 4800 6uT/c,
5-9600 6um/c,
6 — 14400 6ur/c,
7 — 19200 6uT/c,
8 — 38400 6urT/c,
9-57600 6uT/c,

10 — 115200 6uT/c

Pa3mep gaHHbIX 0-86um 522 0x020A YteHue n Enum 2
3anucb

Konn4yecTtso cton-6mut 0- 1 cmon-6um, 523 0x020B YteHue n Enum 2
1-—2 cron-6uta sanuch

KoHTpornb 4eTHOCTH 0- Hem, 524 0x020C UteHne n Enum 3
1 —Yert 3anucb

2— Hevet
Mpu3Hak KoHUa Kagpa 0 - IDLE frame, 528 0x0210 YteHue n Unsigned 8

1 - 3.5 char (Modbus 3anncb

spec)

MHgukaTop
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HayeHue Apnpec peructpa Tun pocTtyna dopmar
DEC HEX AanHBIX
Pexum paboThbl 0- SLAVE, 4000 OxO0FAO UTteHune n Enum 3
yCcTponcTBa 1 —MASTER 3anucb
2 - SPY
CoxpaHnTb HaCTPOMKM 0 - OTcyTcTBUE 5000 0x1388 UTteHune n Enum 2
Bo flash-namate no RS KOMaHAb! 3anucb
1 - CoxpaHuTtb
Uupukatop | Hactporiku Modbus Master
MpoTtokon 0- RTU, 4020 0x0FB4 YrteHne n Enum 2
1_ASCII 3anvcb
Agpec yctpowncTea 1...255 4021 0x0FB5 UrteHune n Unsigned 8
3anvcb
TanmayT oTBeTa 300...7000...10000 mc 4022 0xO0FB6 UTteHne n Unsigned 16
3anncb
OyHkuma Modbus 0 - (0x03) Read 4023 0xO0FB7 UTteHune n Enum 2
Holding Registers, sanuce
1 - (0x04) Read Input
Registers
Anpec peructpa 0 4024 0xOFB8 UTteHune n Unsigned 16
3anncb
Mepwnog onpoca 100...200...65535 mc 4025 0x0FB9 YUrteHne n Unsigned 16
3anvcb
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HayeHue Apnpec peructpa Tun pocTtyna dopmar
DEC | HEX AaRHbIX
Muagukartop | Hactponku Modbus Sp
Appec ycTpowncTea 0...1...255 4040 0xOFC8 UTteHune n Unsigned 8
3anncb
Howmep dyHKLMK 0 — (0x03) Read Holding | 4041 0x0FC9 YTteHve n Enum 4
Registers, sannce
1 - (0x04) Read Input
Registers,
2 — (0x06) Write Single
Reqgister,
3 — (0x10) Write Multiple
Registers
Afpec perucTpa 0...1...65535 4042 Ox0FCA UteHne n Unsigned 16
3anucb
Mupukatop | O6wme HacTpomnku Modbus
Slave ID nHamkaTopa 1...255 527 0x020F UrteHne n Unsigned 8
3anucb
Mopsnok 6ant 0 - He MmeHssMb, 4061 O0xO0FDD UTteHune n Enum 4
1 — VIHBepcus TonbKo sanvcb
6anTos,
2 — ViHBepcusa TonbKo
perncTpos,
3 — NHBepcus 6anTos 1
perucTpoB
TanmayTt 6e3onacHoro 0..60c 4062 OxOFDE UrteHune n Unsigned 16
COCTOSIHMSA 3anucb
ButoBasa macka 0...70404046... 4063 OxOFDF UTteHue n Unsigned 32
GesonacHoro 4294967295 3anucb
COCTOSIHMS
LiBeT 6e3sonacHoro 0 — 3eneHsill, 4065 OxOFE1 UTteHune n Enum 3
COCTOSIHMSA 1 — KpacHbiii, 3anucb
2 — XKenTtbin
Mwuranue 6e3onacHoro 0 — BbIKs1104€HO, 4066 OxOFE2 UTteHune n Enum 2
COCTOSIHMSA 1 — BKRIOYeHO 3anncb
Mupukartop | HacTtporkun nHankaTtop
LiBet 0 — 3eneHniii, 4100 0x1004 YteHue n Enum 3
1 — KpacHbin, san1cb
2 — XenTtbit
ApkocTb 0...75...100 % 4101 0x1005 UTteHue n Unsigned 8
3anncb
MwuraHue 0 — BbIKmto4eHo, 4102 0x1006 UTteHue n Enum 2
1 — BkntoyeHo sanuce
Mepuvog MuraHms 250...1000...3000 mc 4103 0x1007 UTteHune n Unsigned 16
3anncb
Yucno BegyLwmnx Hynem 0 — «0», 4104 0x1008 YteHue n Enum 4
1 —«1», sanuce
2 —«2»,
3—«3»
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HayeHue Apnpec peructpa Tun pocTtyna dopmar
DEC HEX AaHHbIX
Mepwog casura 100...1500 mc 4105 0x1009 UteHne n Unsigned 16
GeryLien cTpoku 3anncb
Pexxnm oTobpakeHus 0 - CmamuyHbI, 4106 0x100A YteHue n Enum 3
1 — Berywias ctpoka sannce
2 —Yucnosas beryuias
CcTpoka
Tvn nepeMeHHom 00— INT, 4107 0x100B YteHne n Enum 8
1 _UINT 3anucb
2 — DINT,
3 — UDINT,
4 — REAL,
5 - STRING,
6 — MNopTperT,
7 — Bpewmsi
MonoxeHue 0—«----», 4108 0x100C UTteHune n Enum 4
OECATUYHON TOYKU PN 3anucb
2—«--.--»,
3—«-.---»
Koadbdpumument casura | —999.0...0.0...9999.0 4109 0x100D YUteHne n Float 32
3anncb
Koadhdpmumnent —999.0...1.0...9999.0 4111 0x100F YUteHne n Float 32
HaKroHa 3anncb
UnauvkaTtop | OnepaTuBHbIe 3HAYEHUSI
INT —-32768...0...32767 4200 0x1068 UTteHune n Signed 16
3anuncb
UINT 0...65535 4201 0x1069 UTteHune n Unsigned 16
3anucb
DINT —2147483648...0... 4202 0x106A UrteHue n Signed 32
2147483647 3anucb
UDINT 0...4294967295 4204 0x106C UTteHune n Unsigned 32
3anncb
REAL —3.402823E+38...0... 4206 0x106E YTteHne n Float 32
3.402823E+38 3anvcb
STRING 4..32 4208 0x1070 UrteHune n String 256
3anuncb
[nuHa cTpokun 4..32 4249 0x1099 YrteHne n Unsigned 8
3anucb
MopTpet 0...4294967295 4250 0x109A UTteHune n Unsigned 32
3anuncb
Bpems 0...4294967295 4252 0x109C UrteHue n Unsigned 32
3anncb
MHupunkaTtop | BctpoeHHas noruka
BcTpoeHHas noruka 0 — BbIKrt04€eHoO, 4300 0x10CC UTteHune n Enum 2
1 — BkntoyeHo sanuce
UnaukaTtop | BctpoeHHas noruka | 3oHa 5
LiseT 0 - 3enensll, 4301 0x10CD UTteHue n Enum 3
1 — KpacHbin, sanuck
2 —XenTtbIn
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HayeHue Apnpec peructpa Tun pocTtyna dopmar
DEC HEX AaHHbIX
MwvraHue 0 — BbIKI1104€HO, 4302 0x10CE UTteHune n Enum 2
1 — BkrnitoyeHo sannce
UnagukaTtop | BctpoeHHas noruka | 3oHa 1
3apenicTBoBaTh 0 — BbIKmto4eHo, 4310 0x10D6 YteHne n Enum 2
1 — BkntoyeHo sanwce
BepxHss rpaHvua —999.0...0.0...9999.0 4311 0x10D7 UTteHune n Float 32
3anncb
lMctepesnc 0.0...9999.0 4313 0x10D9 UTteHune n Float 32
3anncb
Liset 0 — 3eneHbIn, 4315 0x10DB UTteHune n Enum 3
1 - KpacHhsbiii, sanuce
2 —XenTtbin
MuraHwne 0 — BblkntoyeHo, 4316 0x10DC UteHne n Enum 2
1 — BKsiroyeHo sannce
UHaukaTtop | BctpoeHHas noruka | 3oHa 2
3apenicTBoBaThb 0 — BbIKI1104€HO, 4320 0x10EO UTteHune n Enum 2
1 — BkntoyeHo sannce
BepxHsas rpanHuua —999.0...0.0...9999.0 4321 0x10E1 YteHve n Float 32
3anucb
lmcTepesnc 0.0...9999.0 4323 0x10E3 UteHne n Float 32
3annchb
Liset 0 — 3eneHbIn, 4325 0x10E5 UTteHune n Enum 3
1 - KpacHhiii, sannce
2 —XenTtbin
MuraHwve 0 — BbiKknroyeHo, 4326 0x10E6 UteHne n Enum 2
1 — BkntoyeHo sanwce
UHpukartop | BctpoeHHas noruka | 3oHa 3
3apgencTeoBaTb 0 — BbiksiroyeHo, 4330 0x10EA UTteHune n Enum 2
1 — BknoyeHo sannce
BepxHss rpaHuua —999.0...0.0...9999.0 4331 0x10EB UteHne n Float 32
3anucb
lmcTtepesnc 0.0...9999.0 4333 0x10ED UteHve n Float 32
3anncb
LiseT 0 — 3eneHbin, 4335 0x10EF YUTteHue n Enum 3
1 - KpacHhiii, sannce
2 —XenTtbIn
MwuraHwne 0 — BbIknto4yeHo, 4336 0x10F0 UrteHne n Enum 2
1 — BksiroyeHo sanuce
UHaukaTtop | BctpoeHHas noruka | 3oHa 4
3apgencTeoBaTb 0 — Bbiksiro4eHo, 4340 0x10F4 UteHue n Enum 2
1 — BkritoueHo sanvce
BepxHss rpaHuua —999.0...0.0...9999.0 4341 0x10F5 YUrteHne n Float 32
3anucb
McTepesuc 0.0...9999.0 4343 0x10F7 UTteHune n Float 32
3anucb
LiseT 0 — 3eneHbin, 4345 0x10F9 UteHve n Enum 3
3anncb

1 - KpacHhhiii,
2 — Xentbin
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Cnmcok pernctpos Modbus

MpogomkeHue Tabnuubl A.2

MapameTp 3HauyeHue Anpec peructpa Tun pocTtyna dopmar
DEC HEX AaHAbIX
MwuraHue 0 — BbIKn04Y€eHo, 4346 0x10FA UrteHne n Enum 2
1 — BkrnitoyeHo sanvcb
CraTyc npubopa
Crartyc 0...4294967295 61620 0xFOB4 | Tonbko YTeHue Unsigned 32
OcraTtok pecypca 0...100 61624 OxFOB8 | Tomnbko 4TeHue Unsigned 16

flash-namsaTtn

[i]

NMPUMEYAHUE
* Tun Enum naentnyenH tuny Unsigned 16.
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