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BBepeHune

Hactoswee pykoBoACTBO MO 3KCnfyaTauuu  npedHasHayeHo  Ans  O3HAKOMIEHWS
obcnyxuBarollero nepcoHana € YCTPOWCTBOM, MPWHLMINOM AEWCTBUS,, KOHCTpyKUMeRn, paboTon u
TeXHM4Yeckum obcnyxuBaHMem Mogynsa  anektpomsmeputensHoro OBEH M3110-224.1H (B
[anbHenwem no TeKCTy MMEHyeMoro npuoop).

Mpubop nsrotaenuneaeTcs B cooTBeTcTBMM C TY Y 26.5-35348663-039:2016.

Mpubop wmeer [eknapaumio O COOTBETCTBUM TP HM3KOBONBTHOIO  3MEKTPUYECKOTO
obopynoBaHus u TP No aneKTpoMarHUTHON COBMECTUMOCTU 000pya0BaHMS.



TepMmuHbl 1 ab6peBUuaTypbl

ALN — aHanoro-uudpoBo npeobpasoBaTterb.

Wmsa napametpa — Habop CvMBOMOB, OAHO3HAYHO OMNpPeAensLMA AOCTyn K napameTpy B
npubope.

WHpaekc napameTpa — YMCroBOE 3Ha4YeHWe, OThnYaroLLee napaMeTpbl OQHOTUMHBIX ANIEMEHTOB C
OAVHAKOBBIMU UMEHAMMU.

KoHdmrypaumsa — coBOKynHOCTb 3Ha4EHWI NapaMeTpoB, onpeaenstowmx paboty npubopa.

KoHdurypaunoHHble napameTpbl — napameTpbl, onpeensiowme KoHdpwurypaumo npubopa.
3apatoTcsa B nporpamme-KoHdurypaTope.

Mactep cetn — npubop (nnm 1K), nHuummnpyowmin obmeH gaHHbiMu B ceTn RS-485 mexay
oTrpaBuTENeM 1 nonyyaTtenem AaHHbIX.

OnepaTuUBHbIe NapaMeTpbl — JaHHbIE, KOTOpble Npubop nepeaaet no cetn RS-485.

MK — nepcoHanbHbIA KOMMbIOTEP.

CeTeBble mapameTpbl — CryebHble napameTpbl, onpegenswowme paboTty npubopa B cetu
RS-485.

Tun AaaHHbIX — onpeaensieT Habop 3HayYeHWUi B COOTBETCTBUM ¢ Tabnuvuen 1.

Ta6nuua 1 — 3HayeHust TUNOB AaHHbIX

TUN paHHBIX But [dvnana3oH 3Ha4YeHun
MuHumanbHoe MakcumanbHoe
unsigned char 8 0 255
unsigned short 16 0 65535
unsigned long 32 0 4294967295
signed long 32 -2147483648 2147483647
float 32 3,4E-38 3,4E+38




1 HaszHa4yeHue npubopa

Mpnbop npegHasHayeH ANS W3MEPEHUS HaMPSXKEHUS U 4YacToTbl B OAHOMA3HbIX CeTHAX,
npeobpa3oBaHns ero B LMMPOBOW Ko 1 Nepeaayn pe3ynbtaToB UsMepeHuin B cetb RS-485.

Mpubop siBNsieTca CPeACTBOM U3MEPUTENbHOW TEXHUKM, KOTOPLIN MPUMEHsieTcsl He B cdepe
3aKoHoAaTerNbHO pPerynupyemon MeTponoruu.

Mpnbop MoxeT GbiTb MUCMONBb30BaH B CUCTEMAX KOHTPOMS W YMNpaBrEHUs] TEXHOMOTUYECKUMMU
npoueccamm B pasfninyHbIX OTPaCsAX NPOMbILLIIEHHOCTY.



2 TexHun4eckue XapaKTepucTtukn n ycnosus aKkcnnyartaumm

2.1 TexHU4YeCKMe xapaKkTepucTUKu npmbopa
OCHOBHbIE TEXHUYECKME XapaKTepuCcTMki npubopa npuBegeHsl B Tabnuue 2.1.
Ta6nuua 2.1 — XapakTepucTuku npubopa

HaumeHoBaHue 3HayeHue
HanpsikeHue nutanus, B
- NepeMeHHOro Toka yacTtoTon oT 47 o 63 'y, o1 90 fo 264 (HoMuHanbHoe
HanpsibxeHue 220 B)
- MOCTOSIHHOIO TOKa ot 20 go 375 (HoMUHanbLHoe
HanpsixeHue 24 B)
MoTpebnsiemasi MowHocTb, BA, He Gonee 5
N3mepeHue dra3HOro HanpsiKeHUsi U 4acToThbl
KonunyectBo aHanoroBbix KaHanoB N3MepPEHNs 1
BxogHom curHan HanpsihxeHus (gencreyiollee 3HayveHue), B ~ (40... 400), yactoTou oT 45 no 65 'y
C MCcnonb3oBaHMeEM BHELLHUX TpaHcchopmaTopoB ~ (4O><10'3 4><106), yacTtoTown oT 45
HanpsbxkeHus, B no 65 'y
YacToTa nepBov rapMoHuku cetu, 'y ot 45 o 65
Mpegensl OCHOBHOM npusegeHHom NOrpeLuHoCcTn +0,5
namepeHun, %
Bpewms onpoca Bxoaa, cek, He bonee 1
WUHTepdheiic cBA3mn
MHTepdenc cBsS3n ¢ MacTepoM ceTu RS-485
MakcumanbHoe konm4ecTBo Npubopos, OfHOBPEMEHHO 32
noakno4Yaemblx kK cet RS-485, He 6onee




OKoH4aHue Tabnuubi 2.1

MakcumanbHaa ckopocTb obMeHa no mHTepdency RS-
485, 6ut/cek

115200

MpoTokonbl  CBA3W,  WCnonb3yemble  ANs  nepejayn
MHdOopMauum

OBEH; ModBus-RTU;
ModBus-ASCIl; DCON

KOHCTPYKTUBHOE UCNOSH

eHune

CreneHb 3awmTbl Kopnyca

IP20 3a ucknio4veHnem obnacTtu Knemm
IPO0 co CTOpPOHbI KnemMm

abapuTHble pa3mepbl npubopa, Mm

27x110x 76

Macca npubopa, kr, He 6onee

0,5

MpumeyaHus

1 MNpuGop obecrneunBaeT CBOU XapaKTePUCTUKN Npu KOIPPULMEHTE UCKAXKEHWUS CUHYCOMAANbHOCTU

BXOAHbIX CUrHaNoB PaBHOM HYTIHO.
2 3a HopMupytoLLee 3HaYeHWe Npu ornpeaeneHnn NpuBeaeHH
3HaYeHWe AnanasoHa U3MEpPEHUi.

on NnorpelwHoCT NpUHNMaeTCA BepxHee

Mpeaensl OOMNycKaeMOW [OMOSIHATENbHOM MOTPELIHOCTM U3MEPEHUst BXOAHLIX MapameTpoB
npvbopa, BbI3BAHHOW W3MEHEHWEeM TemrepaTypbl OKpyxaillero sosgyxa Ha 10 °C B npegenax
paboyero auanasoHa TemnepaTyp OKpyXKatoLero Bo3ayxa, He npesbiwaet 0,5 npeaena fonyckaemom

OCHOBHOW NPVBEAEHHON NOrpeLLUHOCTH.

Bpems ycTaHoBneHus paboyero pexuma npubopa He Gonee 5 MUHYT.
Mo aKcnyaTaumMoHHOM 3aKOHYEHHOCTM NPUGOPBLI OTHOCATCA K M3OENIMAM BTOPOro nopsaaka.
MpuGop UMeeT crepytoLme rpynnbl rafibBaHNYECKW M30NMPOBAHHBIX Lienei:

—  uenu nuTaHus npnbopa;
— uenu nHTepdenca RS-485;

— uenb nuaMeputesibHoro Bxoga v Uenb 3aBOACKUX HACTPOEK.

aﬂeKTpMHeCKaﬂ NPOYHOCTb N30nAUnK BCeX rpynn uenen
6

OTHocuTenbHO Apyr apyra 2500 B.




2.2 YcnoBusa akcnnyaTauum npubopa

Mpnbop akcnnyaTnpyeTca Npu CNeayoLmnxX YCroBUsIX:

—  3aKpbITble B3pbiBOOE30nacHble nomeLleHns 6e3 arpeccyBHbIX NapoB U ra3os;

— TemnepaTtypa oKpyxatoLiero Bozgyxa ot MuHyc 20 go 55 °C;

— TemnepaTtypa okpyxawllero Bo3gyxa oT MuHyc 40 go 80 °C (mns ucnonHeHuss M3110-
224.1H.C);

— BEpXHWIA Mpefen OTHOCUTENbHOW BnaxHocTu Bo3dyxa 80 % npu 25°C  un Gonee HU3KMX
Temnepartypax 6e3 koHgeHcauum Bnaru;

— aTtmocdepHoe aasneHue ot 84 go 106,7 kla.

Mo ycTOM4MBOCTU K MEXaHWUYeCcKMM BO3AEWCTBUMAM MpW dKCniyataumm npubop cooTBeTcTByeT
rpynne ucnonHeHus N2 no FOCT 12997.

Mpubop no nomexoyctondmsoctn cootsetcTByeT ACTY IEC 61000-6-2, OCTY EN 61326-1.

YpoBeHb paguonomex, cosgaBaeMbln npubopom npu paboTe, He MpeBbILAET HOPM,
npegycmoTpeHHblix ACTY IEC 61000-6-4, ACTY EN 61326-1 ans o6opygosaHus knacca A.



3 YcTponcTteo npubopa

3.1 O6Lwwue NPMHUUNbLI NOCTPOEHUA Npubopa

Mpubop MMeeT B CBOEM COCTaBe: BXOA ANS U3MEPEHUSI HarpshKeHUsI B OAHO(Aa3HbIX LEnsiX,
aHanoro-uudpoBon npeobpasosatens (ALIM), MukpokoHTponnep, obpabaTbiBalOWuii BXOOHON
curHan, gpanBep RS-485 c ranbBaHW4ecKoW pasBA3KOW M BTOPUYHBIA UCTOYHWK (BUIM) nutanmsa c
ranbBaHNYeCKON Pa3BA3KOW.

CTpykTypHasi cxema npubopa npvBefeHa Ha pucyHke 3.1.

Wnankaums M3110-224.1H
NUTAHUE
RS-485
ABAPHS

u

{}

Bxop uamepeHuns | Mukpo-
wanprxern | | AP K\ koutponnep| | 3 ‘ E —> RS-485 B

AC (90 - 264) B Bun j ‘ 3
3

wnu DC (20 - 375) B

0000

\ AR 4

PucyHok 3.1 — CTpykTypHas cxema npubopa
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3.2 U3mepeHue napameTpoB

HencTBylollee HanpsXeHne

BxogHon curHan, noctynawLmii Ha kneMMbl npubopa, Nnpeobpa3syeTca genuTenem HanpsKeHus,
peanu3oBaHHbIM Ha NPELIM3NOHHbBIX Pe3ncTopax, M NoCTynaeT Ha PUMbTP HUKHMX YacTOT CO CPe3oM
Ha vactote 70 kl'y v nogaeneHvem 20 ab/gek. Mocnepytowan obpaboTka curHana BbINOMHSIETCA
cneumanuampoBaHHbiM  X-A ALIN 1  MWKPOKOHTPOMMEepoM, rAe paccyMTbiBaeTcs OencTByloLlee

3HaueHwe HanpsbkeHust Vg No crieaytolert dopmyne:

1T,
Vims =K, ?gv (t)dt,

rae V — 3HayeHne ha3Horo HanpspkeHus,
T — nepvog,
Ky — KoadbdumumeHT TpaHcopmMaLMm No HaNPsHXKEHUo.
YacTtoTa nepBOW rapMOHUKU
[ns n3mepeHns 4acToTbl NEPBON FApPMOHWKWA MCMOMb3yeTcs OYHKUMS chneunanimampoBaHHOro
AUI «nepeceveHne curHanom HyneBoro ypoBHs». Torga, B kaHane HanpsbkeHusi, ALIMN cdopmupyet
CUrHanbl AN MUKPOKOHTpOMMepa, pasHuua Mexay KOTOpbiMW MO BPEeMEHW nepecuyuTbiBaeTcs B
4acToTy, MPWU 3TOM 3Ha4YeHWe 4YacToTbl AOSMKHO nonagath B AnanasoH oT 45 o 65 Iy,
Ucnonb3oBaHue cornacyowero TpaHcdopmartopa
[lonyckaeTcs NoAKmoYeHVe KaHana HanpskeHns Yepes cornacylowmin TpaHccopmartop, B 3TOM
cnyyae HeobxoguMmo ycTaHoBWTb B napametpe N.u 3HaveHue koadpduumeHTa TpaHcdhopmauum
BHelWHero TpaHcdopmatopa. [lo ymonuaHuio nogpa3ymeBaeTcs, 4TO TpaHcdopmatop He
MCMONb3yeTCs, N 3Ha4yeHne 3Toro napameTtpa pasBHo 1. MNapameTp MOXeT NpUHMMAaTb 3HAYeHUs OT
0,001 go 9999.

MpumeyaHune — NonHbIN NepeyeHb NapameTpoB nNpubopa npueeaeH B MpunoxeHuu I
9



Hanpumep, ecnu Heobxodumo usmepumb HanpskeHue 600 B, HO m.k. npubop u3mepsiem
HanpsixkeHue 0o 400 B, donycmum, ucronb3yemcsi noHuxarowuli mpaHcgopmamop 600/300. Toeda
3HayeHue napamempa N.u 6ydem pagHo 2.

3.3 KoHcTpykuusa npubopa

Mpnbop BbINyckaeTcs B NnacTMaccoBOM Koprnyce, NpeAHa3HavyeHHoM Ans kpennenuns Ha DIN-
perKy LWupuHon 35 MM nnu Ha cTeHy. MabapuTHbIN YepTex npubopa npueeaeH B MNpunoxexun A.

Mo BepxHel cTopoHe Npubopa pacnonoXxeHbl psfbl KNEMM «MNof BUHT», NpeAHasHaveHHble Ans
NOAKIMIOYEHUsT MPOBOAOB NUTaHWsA, MHTepdenca RS-485, yctaHoBkM 3aBoAcKMXx napameTpoB. Cxema
noakIoYeHns K knemmam npubopa npuseaeHa B Mpunoxexun b.

Mpubop mmeeT yeTbipe cBETOAMOAHbLIX MHAMKaTOpa. OHM PacnonoXeHbl Ha NULEBON naHenu
npubopa n umetoT Hagnucy «lMutanne»,«RS-485», «ABapus» n «U».

WHpoukaTtop «MuUTaHue» 3eneHOro CBeYeHWs CUrHanmusupyeT O rnogadve Ha npubop nuTaoLlero
HanpsikeHus.

MHankaTtop «RS-485» XenToro cBe4eHNs MHAMLMPYET Npuem (Hanuune AaHHbIX) B cetn RS-485,
TaK Xe MHONLUMPYET PexumM 3arpyskv BHyTpeHHero [M0.

WHoukaTop «ABapusi» KpacHOro CBEYEHUS MHAULMPYET BO3HWKHOBEHWE HeLUTaTHOW cuTyauum
(BbIXOA M3 CTpOSA y3na, oTcyTcTBMe cBA3n ¢ AL, ecnu k Moaymio He NPUXOAMT 3anpoc B TeyeHue
BPEMEHM yKasaHHOro B napametpe t.out).

MpumeyaHmne — NonHbIN NnepeyeHb NapameTpoB nNpubopa npuseaeH B MpunoxeHuu I

MHﬂMKaTOp COCTOSAAHNA WU3MepUTENbHOro BXoaa «U» enToro ceeveHus CurHanmsunpyet o
BbiXo[e 3a npeaenbl usaMepeHua BXo4gHOro curHana.
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3.4 YnpaBneHue npuéopom

YnpaeneHnue pexvmMamu paboTbl npubopa 1 cyuTbiBaHWE U3 npubopa pesynbTaToB U3MEpPEeHUst
BbINOMHSAETCA C WCMOMb30BaHWEM KOMaHf, nepefaBaemMbix B ceTn RS-485. MNpubop obecneuvisaeT
paboTty B ceTn RS-485 ¢ ncnonb3oBaHWeM crieayoLwmnx NpoTOKOSOB:

— ModBus (RTU), uteHne/3anuce;

— ModBus (ASCII), yteHune/3anuch;

— OBEH, uteHune/3anuce;

— DCON, TonbKo 4teHue.

MepekntoyeHre NPOTOKOMNOB OCYLLECTBSAETCA C NMOMOLLBI0 NapameTpa T.Pro.

Mpumeyanue — MNonHbI NepeveHs NapameTpoB Npubopa npueeaeH B MpunoxeHum I,

Mpubop He sBnsieTca MacTepom ceTu, noatomy cetb RS-485 pomkHa umets Mactepa ceTm,
Hanpumep MK ¢ 3anyweHHo Ha Hem SCADA-CMCTEMOM, KOHTPOSNEP UMW PErYNSTOP.

K npubopy npegoctaensietcs 6ecnnatHbii OPC-gpansep n 6ubnuoteka craHgapta WIN DLL,
KOTOpble PEKOMeHAyeTCA WCnomnb3oBaTb MNpu  nogkmnoveHun npubopa k SCADA-cuctemam u
KOHTpoOmnepam Apyrux Npon3BoAnTenen.

KoHdpurypupoBanue npubopa ocywectensietca Ha [IK uepe3 apantep wHTepdeica
RS-485/RS-232 wnu RS-485/USB (Hanpumep, OBEH AC3-M wnn OBEH AC4) ¢ nomoubto
nporpammbl «KoHdpurypatop M110», BXoasiLLEeN B KOMMEKT NOCTABKM.

Komanabl ynpaBneHusi KoHdurypauuen npubopa obecneumBaloT 3amucb U YTeHWe
KOHMUrypaLMOHHBLIX NapaMeTpoB, ONpeaensoWwmnx pexumsl pabotel npubopa.

KoHpurypaumoHHble napaMeTpbl XpaHATCA B 9HeproHe3aBMCHMOW namATn npubopa. Mx 3anuck
BbIMOSHSAETCA B ABa 9Tana. Ha nepsom atane napameTpbl 3anucbiBaloTCs B ornepaTuBHyto NamsTb. Ha
BTOPOM 3Tane no cneuunansHon komanae (Aply) napameTpbl NepenncsLIBatOTCA B 93HEProHe3aBUCUMYHO
namsATb. MNpy NnponagaHyn NUTaHWS B NpoLiecce KoHurypaumm, ecny komanaa Aply He Bbina nogaHa,
TO BCE N3MEHEHUS aHHYNMPYIOTCS.
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Komanga Aply «kpome nepesanucy W3MEHEHUA KOH(UIypauMOHHbIX MNapaMeTpoB B
3HEproHesaBUCKMYyl0 NamsiTb obecneumBaeT NpPUMEHEHWE W3MEHEHUI CETEBbIX HaCTpPOEK, 4TO
BbI3bIBaeT nepexon paboTbl npubopa Ha HOBblE CETEBbLIE HACTPOWKM.

Ynpasnenune npubopom no npotokonny  OBeH peanunsoBaHo B nporpamme
«KoHdurypatop M110», nocrasnsiemoli ¢ npubopom.

Ons paboTtbl npnbopos B coctae SCADA-cuctem ¢ npubopom nocraensitotcss becnnatHble
OPC-gpariBepbl anst pabotbl no npotokonam ModBus 1 OBeH.
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4 PaboTta ¢ npnbopom

CunTbiBaHMe, M3MeHeHVWe W 3anucb napameTpoB npubopa OCyLEeCcTBASETCH C MNOMOLLbIO
nporpammsbl «KoHdurypatop M110».

4.1 Mporpamma «KoHdurypatop M110»

MHdopmauuma o pabote ¢ nporpammon «KoHdurypatop M110» npeacraBneHa B pyKOBOACTBE
nonb3oBaTens Ha ANCke, NOCTaBNSIEMOM B KOMMNNEKTe ¢ Npubopom.

4.2 BoccTaHOBMEeHMe 3aBOACKUX CeTEBbIX HAacTpoek npubopa

BoccTaHoBneHne 3aBOACKUX CeTEeBbIX HACTPOeK Npubopa pekoMeHAyeTCsl MpU yCTaHOBKE CBA3M
MeXZy KOMMbIOTEPOM M MpPUGOPOM NpU yTepe WHMOPMauMM O 3afaHHbIX 3HAYEHUSIX CeTeBblX
napameTpoB npubopa.

BHumanue! HanpspkeHne Ha HEKOTOPbIX 3nemMeHTax neyaTtHoW nnaTbl npubopa onacHo Ans
Xun3Hun! MpUKoCHOBEHME K MeyaTHOW nnaTe, a Takke rnonajaHue MOCTOPOHHUX MPeAMETOB BHYTPb
Koprnyca HegonycTUMbl.

[N BOCCTaHOBMNEHWs 3aBOACKMX CeTeBblX HacTpoek npubopa Heob6XOAMMO BbIMOMHUTL
cnepgyroLime AeNCTBUS:

—  OTKNIOYUTB NMUTaHue npubopa;

— COeAuHUTL knemmbl npubopa 3 u 6 mexay cobow, npu atom npubop nepecTpoutcs Ha
3aBOACKME 3HAYEHUs1 CETEBbIX NapameTpoB, HO B €ro NamsiTU COXPaHsTCA paHee YCTaHOBIEeHHble
3Ha4yeHWs CeTeBbIX NapaMeTpos;

—  BKIIOYUTb NUTaHWe;

— 3anyctutb nporpammy «Kondpurypatop M110»;

— B OKHE YCTaHOBKW CBSi3V 3aAaTb 3HAYeHUs 3aBOACKMX CETEBbIX MapameTpoB (B COOTBETCTBUM
C AaHHbiMu Mpunoxerus ) unum HaxaTb KHOMKY «3aBoOACKUE ceTeBble HacTpolku». CesA3b C
npubopoM yCTaHOBUTCS C 3aBOACKUMUN 3HAYEHWSIMU CETEBBIX NapameTpoB;
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CyMTaTb 3Ha4YeHWs ceTeBbIX MapameTpoB npubopa, Bbiopas komaHay Mpubop | CuntaTts BCe

napameTpbl UK OTKPbIB Nanky «CeTeBble NnapameTpbly;

3admkenpoBaTb Ha Oymare 3HadeHWsi ceTeBbiX NapameTpoB npubopa, KoTopble Oblnu

CYUTAHDbI;

3akpbITb nporpammy «Kondomryparop M110»;

OTKINIOYMTb NUTaHUE Npubopa;

CHATb MepembIuKy Mexay knemm npubopa 3 u 6;

noaKMioYUTb NUTaHWe npubopa u 3anycTutb nporpammy «KoHdurypatop M110»;
YCTaHOBUTb 3a(PMKCMPOBAHHbIE paHee 3HaYeHUst napameTpoB B «OKHe YCTAaHOBKM CBS3U C

npubopomy;

Ha)aTb KHOMKY «YCTaHOBUTb CBA3b» W MPOBEPUTL Hanuyne CBA3U C an60p0M, BblﬁpaB

komaHgy Mpubop | MpoBepuUThL CBA3L C NPUGOPOM.
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5 Mepbl 6e30nacHOCTH

5.1 Mo cnocoby 3awuTbl OT NOpa)XeHWsl ANeKTPUYECKUM TOKOM Npubop cooTBeTCTBYeT knaccy I
no MOCT 12.2.007.0-75.

5.2 MMpn akcnnyatauum u TEXHUYECKOM OBCnyxvBaHWM Heobxoaumo cobniojaTb TpeboBaHus
FOCT 12.3.019-80, «[MpaBun akcnnyaTtauun anekTpoycTaHOBOK noTpebutenen» n «lMpaBun oxpaHbl
TpyAa npu aKcnnyaTtauun 3neKTpoycTaHOBOK noTpebutenei».

5.3 lNpwn akcnnyaTaumum npmbopa OTKPbITblE KOHTaKThbl KIEMMHVKa HaXOOATCSA MOA HanpspkeHneMm,
onacHbIM AMS XU3HW YenoBeka. YCTaHoBKy npubopa cnedyeT NPOM3BOAUTL B CMELManu3mpoBaHHbIX
Wwkadpax, 4OCTYN BHYTPb KOTOPbIX pa3peLleH TOMbKO KBanuduUMpoBaHHbIM crieluanuctam.

5.4 Jliobble nopknoyeHuss Kk npubopy M paboTbl MO €ro TEeXHUYECKOMY OOCNyXUBaHUIO
Npon3BOANTL TONBKO MPY OTKMIOYEHHOM MUTaHUM Npubopa 1 NOAKIMIOYEHHbIX K HEMY YCTPOWCTB.

5.6 He ponyckaeTcs nonafgaHve Bnarm Ha KOHTAKTbl BbIXOAHbIX Pa3beMOB U BHYTPEHHWE
3neMeHTbl Mogynen.

BHumaHue! 3anpeliaetca wucnonb3oBaHWe MoAyrnen npu Hanuimm B atmocdepe Kucnor,
LLierIoden, Macern 1 UHbIX arpecCrBHbBIX BELLECTB.

15



6 MoHTax 1 nogknoyeHune npubopa

Mepen ycrtaHoBkoW npubopa OCyLUeCTBNSiETCA MNOATOTOBKa MOCaJo4HOro Mecta B Likady
anekTpoobopyaoBaHus. KoHCTpykums wkada gomkHa obecneunBatb 3awmty npubopa oT nonagaHusi
B HEro Bnaru, rpsianm 1 NOCTOPOHHUX NPEAMETOB;

Mpunbop ykpennsetcs Ha DIN-peiike mnn Ha BHYTpeHHeN cTeHke Lwkadpa. MNpu kpenneHun,
3allenka JomkHa bbITb HanpaBneHa BHU3.

Mpu pasmelleHnn npubopa crnegyetr NOMHUTb, YTO MPU SKCNyaTauuuv OTKPbITblE KOHTAKTbI
KINeMM HaxoAsATCs NOA, HanpshkeHUEM, ONacHbIM ANs YENOBEYECKON XN3HN.

6.1 NMNoaknioyeHne BHELLHUX CBA3en

6.1.1 O6bwue TpeGoBaHUA

MutaHne npubopa cnepyeT OCYLLECTBNATE NEPEMEHHBIM UMM MOCTOSAHHLIM HaNPSXXEHNEM.

MopknioyeHne K ceTM MepeMeHHOro Toka criefyeT OCYLEeCTBNSATb K ceTeBoMmy duaepy, He
CBsSI3aHHOMY HEMOCPEeACTBEHHO C MUTaHWEM MOLLHOro CUNoBoro obopyaoBaHusi. Bo BHelwHen uenu
pPEKOMEHAYeTCA YCTaHOBUTb BbIKMOYaTenb, obecneumBalolmMii  OTKMIoYeHWe npubopa oOT ceTw.
MuTaHve Kaknx-nMbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

MuTaHne NOCTOAIHHBIM HanpsbKeHWeM CrefyeT OCYLUeCTBMSTb OT JOKanbHOro WCTOYHMKA
NUTaHNS NOAXOASLLEN MOLLUHOCTU, YCTaHOBMEHHOrO B TOM e LWkady anektpoobopynoBaHus, B
KOTOPOM ycTaHaBnmBaeTcs npnéop.

MopgkntoyeHne npubopa B ceTb RS-485 cnegyer BbLIMONHATH MO ABYXMPOBOOHOM CXeEMe.
MopknioyeHne criegyeT OCYLLECTBNASATL BUTOM Mapor NpoBodoB, cobnopas nonsipHocTb. [Nposoag A
nopknoyaeTcs k BbiBody A npubopa, aHanornyHo coeanHsaoTes mexay cobon BbiBoabl B. Ha koHuax
NIMHUN pEKOMEHAYETCH YCTaHOBUTb Pe3nCTopbl conpoTusneHnem 120 Om.

[na obecneyeHns HapgexXHOCTU JNEKTPUYECKNX COEAUHEHUA BXOAHBIX KMEMM peKoMeHAyeTcs
MCMONb30BaTh kabenu C MeAHbIMU MHOTOMPOBONOYHBIMK XUramu, ceveHnem oT 0,75 Ao 1,5 mm?,
KOHLbl KOTOPbIX Mepea NOoAKIoYeHneM criedyeT 3a4ncTUTb U 3anyauTb WKW OKOHLUEeBaTb. 3auncTky
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Xun kabenen HeO6XoaAMMO BbINOSHATL C TakUM pacyeTom, YTOObI cpe3 nsonaumn nnoTHO npuneran K
KINeMMHOW KOmnofke, T.e. YToBObl OroneHHble y4acTKu npoBoAa He BbICTynanu 3a ee npegenbl.

6.1.2 NoakntoyeHue npubopa

Mpubop nogkniovaetTca no cxemam, npuBedeHHblM B [punoxeHwn b, ¢ cobniogeHnem
cregyoLe nocnefoBaTenbHOCTY onepaumii:

—  MOAKIYUTb NPUBOP K UCTOYHUKY NUTaHUS;

—  MOAKIYMTL KaHarn u3MepeHusi Kk Bxoay npubopa;

—  MOAKIIOYUTb NNHUK MHTepdenca RS-485;

— nogaTb nNuUTaHue Ha npubop.

6.2 Nomexn n meToabl UX NOAABNEHUS

Ha paboTy npubopa MoryT okasbiBaTb BIMSHUE BHELUHUE MOMEXU:

— romexu, BO3HMKalowye Mo [AeNCTBMEM INEKTPOMAarHUTHbIX Monen (3NeKTpoMarHWTHbIe
nomexu), HaBoAMMble Ha cam npubop M Ha NWMHUKM CBA3M npubopa C  NEepPBUYHLIMU
npeobpasoBartensamu;

— MomMexu, BO3HUKaILLME B NUTAIOLLEN CeTu.

[N yMeHbLUEeHNS BMUSHUSI 3NeKTPOMarHUTHbIX NoMex HeobXoayrMO BbINOMHATL NPUBEAEHHbIE
HWKe pekoMeHAaLmnu:

— MpV NpoKnagKe CUrHanbHbIX IMHUIA OT MEPBUYHBIX Npeobpa3oBaTtenen nx ANVHy cnepyeT no
BO3MOXHOCTU YMEHblUATb W BblAENATb MX B CAMOCTOSATENMbHYIO Tpaccy (MM HEeCKonbKo Tpacc),
oTaeneHHyto(bix) OT CUNOBbIX Kabenew;

— obecneunTb HageXHOe 3KPaHNPOBAHWE CUTHArbHBIX NIMHUA. JKpaHbl CriefyeT 3NeKTpUYeckn
M30MMpoBaTb OT BHELHero obopyAoOBaHWA Ha NPOTSXXEHWM BCeW Tpacchl WM MNOACOEAVHATH K
3a3eMIIEHHOMY KOHTaKTY LUMTa yrNpaBneHus;

— npubop pekomeHAyeTCs yCTaHaBnvBaTb B MeTalMyeckom Lkady, BHYTPM KOTOPOro He
[OIMKHO BbITb HMKakoro cmnosoro obopyaoBaHus. Kopnyc wkada AomkeH ObiTb 3a3eMneH.
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[ns ymeHblUEeHNS MoMeX, BO3HUKaKLWMX B MATAOLWEN CeTH, CriefyeT BhINOMHATb creayoLne
pekomeHaaLumm:

— noakntoyaTtb Npnbop K NuUTaroLlel ceTv OTAENbHO OT CMIIOBOro obopyaoBaHus;

— BCe 3a3eMrislolMe NMHUM WM 3KpaHbl MPOKMNaAbiBaTb MO CXeMe «3Be3fa», Mpu 3TOM
HeobxoanMo 06ecneynTb XOPOLLNIA KOHTaKT C 3a3eMIIAEeMbIM 3fIEMEHTOM;

— 3asemnsoLme Lenu BbINOMHATL NPOBOAAMU MAKCUMAarnbHO BO3MOXHOIO CEYEHNS;

— ycTaHaBnueaTb unbTpbl ceTeBblX nomex (Hanpumep, OBEH BC®) B nuHusax nutanus
npubopa.
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7 TexHu4yeckoe obcnyxuBaHue

O6cnyxumBaHne npubopa nNpu aKcnnyaTauun 3aknioyaeTcst B ero TexHu4eckom ocmoTtpe. [pu
BbINOMHEHMN paboT nonb3oBaTenb AOMkeH cobniogatb Mepbl GesonacHoctn (Pasgen «Mepbl
6e3onacHoCTWY).

TexHuuecknnt ocmoTp npubopa NPOBOAMTCA OOCNYXMBAKOLMM MEPCOHArIoM He pexe OOHOro
pasa B LWeCTb MeCALEB U BKIOYaeT B cebs BbINONHEHME CrieayoLmnx onepauui:

— O4MCTKy Koprnyca npubopa, a Takke ero KnemMMHbIX KONoAOK OT MbInW, rpsi3an 1 MOCTOPOHHUX
npeameTos;

— NpOBepKy kayecTBa kpenneHus npudopa Ha DIN-peiike nnu Ha cTeHe;

— MpOBEepKy KayecTBa NOAKMIOYEHNS BHELLHUX CBA3EN.

O6HapyXeHHbIe NpK 0CMOTPE HeoCTaTKN crefyeT HEMEANEHHO YCTPaHNTb.

PekomeHayeTca oguH pa3 B [ABa roga NpOBOAWUTL [0OPOBOMbHYIO MOBEPKY (KanmbpoBky)
npubopa B cootBeTcTBUM ¢ APAB.411135.001-2016 MIMT MeToauka nosepku.
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8 MapkupoBka

Ha kopnyc npu6opa HaHocsaTcs:

— TOBapHbI 3HaK NPeanpUsATUSt — U3rOTOBUTENS;

— HauuWoHarmbHbI 3HaK COOTBETCTBMS (ANS NpMOOPOB, MPOLIEALUMX OLEHKY COOTBETCTBUS
TEXHUYECKUM pernameHTam);

— ycnoBHoe 0603HaveHne npubopa;

— cTeneHb 3awmTbl no FOCT 14254;

— knacc anektpobesonacHocth no NOCT 12.2.007.0;

—  poj nNuTaloLLEro Toka, HOMUHaNbHOE HanpPsKEHWe UMW AManasoH HanpsHKEHUA NUTaHNs;

— HOMMHarbHas noTpebnsemMasi MOLWHOCTb;

— MopsiAKOBbIA HOMep npubopa Mo cuUCTEMe Hymepauuu npeanpusaTus — U3roToBuUTENsi
(wTpwuxkog);

—  rop Bblnycka;

—  cXema MNoaKIYeHs;

—  MOsiCHsOLME HaANUCK.

Ha notpe6uTenbckyto Tapy HaHOCATCS:

— TOBapHbI 3HaK U agpec NPeanpuUsTAS — U3rOTOBUTENS;

— HauMeHoBaHue u (Unu) ycnoBHoe obo3HayYeHne NCnonHeHns npubopa;

— MOpsiAKOBLIA HOMep npubopa MO CUCTEME Hymepauuu npeanpusitTus — U3roToBuUTENst
(wTpwuxkoa);

— [AaTa ynakoBKM.

20



9 TpaHcnopTUpOBaHUE U XpPaHEeHne

9.1 lMpuGopbl TPAHCMOPTMPYIOTCH B 3aKPLITOM TpaHcnopTe niboro suaa. Kpennewue Tapel B
TPaHCMOPTHBIX CPeAcTBax [OMMKHO MPOM3BOAUTLCA COrMMAacHoO npasBwunamM, [AelcTBYOLWMUM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcrnopTa.

9.2 TpaHcnopTupoBaH/e NpMGOPOB AOMKHO OCYLLECTBASATLCA NpK TeMrnepaType OKpyXatoLlero
BO3ayxa oT MuHyc 25 go 55 °C ¢ cobniogeHnem mMep 3awuThbl OT yAapoB 1 BUGpaLuii.

9.3 lNepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOW Tape NOLUTYYHO UMK B KOHTENHepax.

9.4 YcnoBns XpaHeHWs B Tape Ha cCknage M3rotoButens UM notpebutens  AOMKHbI
cootBeTcTBOBaTh Yycnosusm 1(J1) no MOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHbIE NMPUMECH.

Mpunbopbl crieayeT XxpaHUTb Ha CTennaxax.

10 KomnnekTHoCTb

Mpnbop 1 wr.

MacnopTt 1 3K3.

PykoBoacTBo no akcnnyarauum 1 9K3.

[apaHTWiHbIN TanoH 1 aKs.

MeToguka noeepku 1 ak3. (o TpeboBaHuto 3akasuuka)

MpumeyaHne - W3rotoBuMTENb OCTaBMsSeT 3a COOOM NpaBO BHECEHUSI [OOMOSNIHEHUA B

KOMMNNEKTHOCTb u3genus. lNonHas KOMNNEKTHOCTb YKa3blBaeTCA B NacnopTe Ha an60p.
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MpunoxeHue A. NabapuTHbIN YepTex

Ha pucyHke A.1 npuseaeHbl rabapuTHble pasmepsl npuéopa.
7 i 76

—

=
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wm_(jl'_
—
o

170
102

PucyHok A.1
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MpunoxeHue B. MNoaknioyeHne npubopa

O6wwuin Bug npubopa C ykasaHUsIMM HOMEPOB KMeMM W HauMeEHOBaHWI CBETOAMOAOB, €ro
NOAKIIOYEHME CEeTM W NPeACTaBneHo Ha pucyHkax b.1, B.2, HasHayeHue KNemMM nNpuBEOEHO B
Tabnuue b.1.

3aMblkaHue knemm 3 1 6 NPUBOAUT K BOCCTaHOBIEHMIO 3aBOACKUX CETEBbIX HACTPOEK.

. + SaBOACKME

Dgf % ceteBble
— P
£ & HacTpowku

CeTb

PucyHok B.1 — MNopknioyeHne npubopa k ogHoa3HON ceTu
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+ 3aBoackne
X & ceresbie
22 i
S A & & HacTpouku

"MATAHUE" O
"RS-485" 0

PucyHok B.2 — MNoakntoyeHne npubopa k ogHoda3HOM ceTu Yepes3 cornacyrowmm
TpaHccopmaTop
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Ta6nuua B.1 — HasaHayeHMe KOHTaKTOB KIIeMMHOW Konoaku npubopa

Homep
HanmeHoBaHue Ha3HauyeHue
KOHTaKTa

1 B RS-485 nuHusa B

3 3aBoAckue ceTeBbIE HACTPOWKN
Mutanne ~ ot 90 go 264 B nnu

2 PWR- MUHYC nuTanus = ot 20 go 375 B

4 A RS-485 nuHua A
Mutanne ~ ot 90 go 264 B unu

5 PWR+ nntoc nutaHua = ot 20 o 375 B

6 3aBofckMe ceTeBbIE HACTPONKM

7

8

) He vcnonbaytoTcst

10

11

12 Bxog «U»
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MpunoxeHue B. O6WmMe cBeaeHUA o0 NpoToKonax oomeHa RS-485

B.1 MapameTpbl npotokona OBEH, niaekcauus napameTpoB

MapameTpbl B nprbope pasgensioTcs Ha ABe rpynnbl: KOHPUIypPaLMOHHbIE N ONepaTUBHbLIE.

KoHdurypaumoHHble napameTpbl — 3TO NapameTphbl, onpegensioLme KoHdurypaumo npnbopa,
3HaYeHws1, KOTopble NoMb3oBaTesNlb NPUCBaNBAET C NMOMOLLLIO NPOrpaMMbl-KOHdUrypaTopa.

KoHdurypaumnoHHelMM  napameTpamy HacTpauBaeTcs CTpykTypa npubopa, onpegenstoTcs
ceTeBble HAaCTPOWKK U T. 4.

YCTaHOBMNEHHbIe 3HaYeHUst KOH(UrypaLMOHHbIX NMapamMeTpoB XPaHATCA B 9HEProHe3aBUCUMOW
namaTn npubopa 1 COXPaHSIIOTCS MPU BbIKIMOYEHNN NUTAHWS.

OnepaTvBHble MapameTpbl — 3TO MapaMeTpbl, MepeHocslme WHPOPMaLUID O COCTOSIHUM
npubopa Ha TeKyLUMIN MOMEHT BPEMEHMW.

3HavyeHns B onepaTMBHblE MNapameTpbl BHOCMT npubop no pesynbratam U3MEpPEHW,
BblYMCMEHNA unn npounx gdencteun. OnepaTuBHble NapameTpbl OOCTYMHbl HA YTEHWe ApYyruMu
npubopamu cetu nnu nporpammamu MK npu obpalueHun k npubopy. Kaxapin napameTp umeeT mms,
cocTosiLLee U3 NaTUHCKMX BYKB (80 YeTbipex), KoTopble MOryT 6bITb pa3aeneHbl TOYKaMu, U Ha3BaHue.

OnepaTvBHble napameTpbl He UMetoT nHaekca. OHM UHAEKCUpyloTCsa Yepes ceTeBon agpec. B
npubope ecTb HECKOMNbKO OonepaTuBHbIX NapamMeTpoB.

B.2 BasoBbiv agpec npubopa B cetn RS-485

Kaxpgpin npubop B ceTn RS-485 nomkeH nMeTb CBON yHUKanbHbIN 6a30BbIv agpec.

Appecauus B npotokone OBEH

[nvnHa 6a3oBoro agpeca onpegensieTcs napameTpoM A.Len npu 3agaHny CeTeBbIX HAcCTpoek. B
agpece MoxeT bbITb 8 nnbo 11 6ut. CooTBETCTBEHHO, AMana3oH 3Ha4YeHuin 6a3oBoro agpeca npu 8-
6utHom apgpecaumun — ot 0 oo 254, a npu 11-6uTtHomn agpecaumm — ot 0 go 2039.
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B npotokone OBEH npegycmoTpeHbl LUMpoKoBeLLaTenbHble agpeca, npun 8-6utHon agpecaumm —
255, a npu 11-6utHol agpecaummn — ot 2040 go 2047.

BasoBbii agpec npubopa 3agaetcs B nporpamme «KoHdurypatop M110» (napametp Addr).

Mo ymonuanuto npubop umeet Basosbii agpec = 16.

BasoBbIi agpec kaxaoro cnegyollero npubopa B ceTu 3agaeTcs creyoumm obpasom:

[6azoBbIV agpec npeabiayLero npubopa) +1.

Appecauusa B npotokone ModBus

[nanasoH 3Ha4YeHun 6a3oBoro agpeca B npotokone ModBus — ot 1 go 255.

LLinpokoBeLaTenbHbI agpec B npotokorne ModBus — 0.

Appecauus B npotokone DCON

[nanasoH 3Ha4eHun 6a3oBoro agpeca B npotokorie DCON — ot 0 go 255.

B.3 MacTep cetn

[ns opraHu3aumu obmeHa AaHHbIMU B ceTu no uHtepdericy RS-485 Heobxoamm Mactep cetm.
OcHoBHasa dyHkuns MacTepa ceT — MHMULMKMPOBaTbL OOMeH AaHHbIMM Mexay OTnpaBuTenem u
Monyyatenem pAaHHbIX. [Npubop He MoxeT ObiITb MacTepom ceTn, OH BbICTyNnaeT B pomnu
Mony4yaTens AaHHbIX.

B kauectBe MacTepa ceTu MOXHO 1CNONb30BaTh:

— nporpammupyemble koHTponnepsl (MIK);

— [IK c nogknioyeHHbIM npeobpasoBatenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) nnun
USB/RS-485 (Hanpumep, OBEH AC4).

B npoTokone OBEH npegycmoTpeH Tonbko oavH Mactep ceTum.
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MpunoxeHue I'. KomaHabl ynpaBneHusa npubopom no cetn RS-485

.1 Komangbl npotokona OBEH
KomaHabl npotokona OBEH npeactaeneHsl B Tabnuue IM.1.
Ta6nuua .1 — Komangbl npotokona OBEH

KomaHpga HASH | OaHHble 3anucu/vyTeHus Tvn MpumeyaHue
OaHHbIX
HasBaHwne npubopa D681 |Ctpoka ASCIl, 8 6aunt char Tonbko YTeHne
dEv M3110-1H
Bepcus nporpammbl 2D5B |ASCII, 5 6anT Vx.yy char Tonbko YTeHue.
VEr X — Homep Bepcuy, YcTraHaBnmBaeTcst
YY- Homep noasepcumn npeanpusiTuem-
N3rotToBuUTENEM
CkopocTb obMeHa B760 |Byte: unsigned |3anuck/MTeHne
bPS 0 —2,4 k6ur/cex; char o ymonyaHuiwo — 2
1 — 4,8 kbut/cek;
2 — 9,6 kbut/cek;
3-14,4 K6I/IT/CeK
4 — 19,2 kbut/cek;
5 — 28,8 kbuT/cek;
6 — 38,4 kbuT/cek;
7 — 57,6 kbut/cek;
8 — 115,2 kbut/cek
[nuHa cnoea AaHHbIX 523F |Byte: 7 unn 8 unsigned | 3anucb/MTeHue.
Len char Mo ymonyaruio — 8
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MpoponxeHune Tabnuubi .1

KomaHpa HASH | OaHHble 3anucu/uyTeHns Tun MpumeyaHue
AaHHbIX
Tvn KOHTPONS YETHOCTU E8C4 |Byte: 0 — koHTpons HerT; unsigned |3anuce/UTeHue.
Prty 1 — YeTHOCTb; char Mo ymornyaHuto — 0
2 — HEYeTHOCTb
Konnyectso cton-6ut B72E [Byte: 0 — 1 cTon-6uT; unsigned |lMo ymonyanwuio — 0
Shit 1 — 2 cTon-6uta char
3apepxkka oTBeTa npubopa 1E25 |Byte: unsigned | 3anucb/MTeHue.
rS.dL ot 0 go 255 mc char o ymonyaruto — 45
CeTeBolt TaliM-ayT BEC7 |Byte: unsigned |3anucb/UTeHue.
t.out ot 0 go 600 cek short o ymonyaHuto — 600
Agapec npubopa 9F62 |Word_16: ot 0 go 2047 unsigned | 3anucb/MTeHue.
Addr short | [lo ymonyaHuro —16
Tun npoTokona 77A0 |0 — ModBus ASCII; unsigned | 3anucb/MTeHue.
T.pro 1 — ModBus RTU; char o ymonuyaruro —2
2 — OBeH;
3 -DCON
[nvHa ceTeBoro agpeca 1ED2 |Byte: 8 — 8 6uT; unsigned | 3anucb/MTeHue.
A.Len 11—-116ut char o ymonyaHuro — 8
Koa nocnegHen ceteson 0233 |YTteHune:Byte: ot 0 o 255 | unsigned | Tonbko YTeHue.
oLmnbkn Mocne BKITO4YEHNSA char Koppl owmbok B
n.Err npnbopa—0 onvcaHum NpoTokona

OBeH
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MpoponxeHune Tabnuubi .1

KomaHpa

HASH

[OaHHble 3anucu/uyTeHns

Tun
AaHHbIX

MpumeyaHue

BanT cratyca
Stat

9C5B

YUTteHue:

0 — owmbka EEPROM

1 — owmbka cessm ¢ ALM
2 — owmnbka NpuMeHeHus
napameTpoB

unsigned
char

Tonbko YTeHune

Pexum paboThbl
Mode

5304

7 — npnbop paboTaeT ¢
LenbIMU Yucrnamu, ecnu
out ycr. B 1.

5, 6 — He ucnonb3yeTcs
4 — pexum KkanubpoBku
3 — donar 3aBepLueHusi
KanmbpoBku macLuTaba
2 — thnar 3aBepLueHus
KanmbpoBKM CMeLLEHMUS
Hyns

1 — donar 3aBepLueHns
KanmbpoBKM BepxXHen
TOYKM

0 — pesynbTathbl
KanmbpoBKu

unsigned
char

3anuce/UTeHne
Io ymonyaHuto — 0

3anncb N3MEHEeHWM B
3HEProHe3aBUCKMYIO NaMSATb U
nepexof Ha HOBble CeTeBble
HaCTPOWKN

Aply

8403

[ns npyMeHeHns n
COXpaHEeHWsi NapamMeTpoB
HyHO 3anucaTtb 0x81

unsigned
char

3anuce/UTeHne
Mo ymonyaHuto — 0

30




OkKoH4aHue Tabnuubli .1

KomaHga HASH | laHHble 3anucu/yTteHus Tvn MpumeyaHune
OaHHbIX

KoadbdumumeHT TpaHcdopmaums | 0C6F o1 0,001 go 9999 float 3anuce/UTeHne
HanpshxeHns no Bxoay 1 ¢ o ymonyaHuto — 1,0
nnaBatoLLel TOUYKon

N.ul
M3mepeHHoe 3HaveHne 7174 float TonbKko YTeHne
HanpsieHus no Bxody 1 ¢
nnaBaloLLen TO4Kon

in.ul
3HayeHne nsmMepeHHon YactoTel | 1425 float TonbKo YTeHne
ceTu C nnasawLlen TOYKon

in.F

.2 KomaHgbl npotokona ModBus

[ns npoTtokona ModBus peann3oBaHO BbINOMHEHWE CREAYOLNX (YHKLNIA:

— 03, 04 (read registers) — yTeHne 0QHOrO MUIN HECKONMbKUX PErUCTPOB;

— 06 (preset single register) — 3anucb 0QHOrO perncTpa;

— 16 (preset multiple registers) — 3anncb HECKOMbKUX PErUCTPOB;

— 17 (report slave ID) — yTeHne nmeHn npmubopa 1 Bepcun NporpamMmbl;

Ecnn agpec npubopa paBeH Hynt, Ans npotokona ModBus 3To impokoBellatenbHbIn aapec,
npubop OyneT BbINOMHSATL KomaHabl 3anucu (06, 16), HO He OydeT OTNpaBnsATb KBUTaAHUUM Ha
npuHATLIE KOMaHAbl. Ha agpeca 6onee 247 npubop pearvpoBaTth He byaerT.
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Ons dyHkumii 06 1 16 npu nonbITKe 3anucaTb PerncTpbl, NpegHasHauYeHHbIe TOMbKO ANS YTEeHUs,

Unn npu nonbiTke obpalleHns K HecyllecTBYOLWMUM perucTpaMm BosBpaliaeTcs owwubka 1 («lllegal
functiony).

CTpykTypa 3anpoca 1 otBeTa ans pyHkumm 17
PyHKUMA NO3BONSIET NOMYYNTL UMS MpMBopa 1 BEPCUIO NPOrpaMMHOro obecneyeHus.
B Tabnuue .2 npeacraBneH 3anpoc Ha YTEHME MMEHW N BepCuM NporpamMmHoOro obecrnedeHusi

npubopa ¢ agpecom 12.

Tabnuua I'.2
Apnpec DPyHKUMA KoHTponbHas cymma
12 17 7z

OTBeT Ha hyHKumo 17 npeacTaeneH B Tabnuue IM.3.

Tabnuua I'.3
Apgpec PyHKUMA Kon-Bo 6anT gaHHbIX OaHHble 14 6anTt KoHTponbHas cymma
12 17 14 M3110-1H VX.YY 7

Mpumeyanune — Nona X n YY onpenensiotca npeanpusaTMeM-usroToBuTenem.
MapameTpbl npoTokona ModBus npeactasneHbl B Tabnuue M.4.

32




Ta6bnuua .4 — Peructpbl npotokona ModBus

Homepa

OaHHble

Tun

Komanna perncrtpos 3anucu/yTeHus OaHHbIX Mpumeuanue
HaseaHwue npubopa 0-3 M3110-1H char | Tonbko yTeHune
Bepcusa nporpammel 4-5 X — HOoMep Bepcuu, char |Tonbko 4YTeHue.

YY—- Homep noasepcun YcraHaBnvBaeTca
npeanpusiTueM-
N3rotToBUTENEM
CkopocTb 0bmMeHa 6 Byte: unsigned | 3anuck/MTeHue.
0 — 2,4 kbuTt/cek; char |[[llo ymon4yaHuto — 2
1 — 4,8 kbut/cek;
2 - 9,6 kbut/cexk;
3 — 14,4 kbuT/cek;
4 — 19,2 kbut/cek;
5- 28,8 KbuT/cek;
6 — 38,4 kbut/cek;
7 — 57,6 kbut/cek;
8 — 115,2 KbuT/cek
[OnvHa cnoBa gaHHbIX 7 Byte: 7 unn 8 unsigned | 3anuck/MTeHue.
char |llo ymonyaHuwo — 8
Twn KOHTPONSA YETHOCTU 8 Byte: 0 — koHTpons HeT; | unsigned | 3anuce/YTeHue.
1 — 4eTHOCTb; char |[llo ymonyaHuto — 0
2 — HEYeTHOCTb
KonuuecTtso cton-6ut 9 Byte: 0 — 1 cton-6uT; |unsigned |3anuce/YTeHue.
1—2 cton-6uta char |llo ymonuyaHuwo — 0
3apepkka oTBeTa npubopa 10 Byte: unsigned | 3anucb/MTeHne.
oT 0 go 255 mc char |[llo ymonyaHuro — 45
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MpogonxeHune Tabnuubl .4

Homepa OaHHbIe Tun
Komanaa perucTpos 3anucu/uyTeHus AaHHbIX Mpumeuanme
CeTeBoW TaiM-ayT 11 Byte: unsigned | 3anuce/MTeHue.
ot 0 po 600 cek short | 1o ymonuaHuro — 600
Appec npubopa 12 Word_16: ot 1 go 255 | unsigned | 3anucb/YTeHue.
short | [1o ymonuyaHuro -1
Twn npoTokona 13 0 — ModBus ASCII; unsigned | 3anuce/MTeHue.
1 — ModBus RTU; char |llo ymon4aHuro —2
2 — OBeH;
3 - DCON
[nunHa ceTesoro agpeca 14 Byte: 8 — 8 6uT; unsigned | 3anuce/MTeHue.
11 -11 6ut char |[llo ymon4yaHuro — 8
Kop nocnepHen ceteson 15 Ytenue:Byte: ot 0 po|unsigned | Tonbko YTeHue.
oLmbkn 255 char
Mocne BKITIOYEHMNSA
npubopa — 0
BanT ctatyca 16 YTeHue: unsigned | Tonbko YTeHue
0 — owmbka EEPROM char
1 — owwubka cBsI3M C
ALM

2 — owmbKa NpUMeHeHUs
napameTpos
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MpogonxeHune Tabnuubl .4

Homepa OaHHbIe Tun
Komanaa perucTpos 3anucu/9uTeHus OaHHbIX Mpumetanue

Pexum paboThbl 17 7 — npnbop paboTaeT ¢ | unsigned | 3anuce/UTeHre

uenbIiMu Yynucnamu, char |[llo ymon4aHuto — 0

ecnun 6ut yct. B 1

5-6 — He ncnonb3yeTtcsa

4 — pexum KannbpoBku

3 — donar 3aBepLueHus

KanMbpoBkM macluTaba

2 — cbnar 3aBepLueHns

KanubpoBKu CMeLLEeHNst

Hyns

1 — donar 3aBepLueHns

KannbpoBKu BepxHeWn

TOYKM

0 — pesynbTatsbl

KannbpoBKu
[MonoxeHune gecaTnyHom 18 0(----) unsigned | 3anuce/MTeHune
TOYKM B LIeZIOM 3HaYeHUn 1(----) char |lo ymon4aHuro — 0
KoadpuLmneHTa 2(----)
TpaHccopmMaumm 3(----)
HanpskeHus no Bxoay 1
Llenoe 3HaveHune 19-20 |ot 1m0 9999 999 unsigned | 3anuce/MTeHune
KoadpdurumneHTa long |flo ymonyaHuro — 1
TpaHcdopmauum

HanpsXxeHua no Bxoay 1co
CMeLlleHNEM TOYKU
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MpogonxeHune Tabnuubl .4

Homepa [OaHHble Tun

Komanaa perucTpos 3anucu/9uTeHus OaHHbIX Mpumetanue
MonoxeHne gecATUYHON 21 0(----) unsigned | 3anuce/MTeHune
TOYKW B LIENTOM 3HaYeHune 1(----) char |[llo ymon4aHuro — 0
MN3MEePEHHOro HanpsKeHNs 2(----)
no sxoay 1 3(----)
Llenoe 3HayeHve 22-23 |ot0p[0999 999 signed | Tomnbko YTeHne
MN3MEPEHHOro HanpsKEHNs long |llo ymonyaHuto — 1
no Bxoay 1 co cmelleHem
TOYKM
[MonoxeHune gecAaTnyHOM B 24 0(----) unsigned | 3anuce/MTeHue.
LiefIoM 3HayYeHne 1(----) char |lo ymon4aHuro — 0
M3MepEeHHOWN YacToTbl ceTh 2(----)

3(----)

Llenoe 3HayeHune 25-26 |oT 0p099 999 unsigned | Tonbko YTeHune
M3MEepPEHHON YacToTbl CeTn long
CO CMeLLeHeM AeCATUYHON
TOYKM
KoadppmumeHT 27 -28 |o1 0,001 go 9999 float |3anucb/MTeHue.
TpaHcdhopmauum o ymonyaHuto — 1,0
HanpsieHus no Bxody 1 ¢
nnaBatoLLeln TO4YKo
M3mepeHHoe 3HaveHne 29 - 30 float | Tonbko YTeHue

HanpshxeHns no Bxoay 1 ¢
nnaBatoLLeln TO4YKo
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OkKoH4aHue Tabnuubl .4

Homepa aHHble Tun
Komanaa peruchos 3anﬂcuqueHuﬂ AaHHbIX Mpnmeyanne
3HayeHne n3amepeHHomn 5 31-32 float | Tonbko YTeHue
YacTOThl CETU C NnaBaloLlen
TOYKOW
3anncb nsmeHeHun B 33 [na npumeHeHusi n unsigned
3HEproHe3aBUCHMYIO COXpaHeHVs char
namsitb U nepexog Ha napameTpoB HY>HO
HOBblE CETEBbIE HACTPOMNKM 3anucatb 0x81
Aply
B tabnuue I'.5 npeacraBneHsl kKoabl owMG0K koMaHabl Aply.
Tabnuua I'.5 — Macka kofaoB owMbok Anst KomaHAbl Aply

Howmep 6uTta OnucaHue oWwnOKU

3 He ypanocb coxpaHuTb B 93HEproHe3aBUCUMYIO NaMsiTb NapameTpbl AN HACTPOWKK

n3mepeHun (pernctpbl 14-16, 18, 20)
2 Heponyctumoe 3HavyeHve B OQHOM M3 NapamMeTpoB AJ151 HACTPOVKU N3MepEeHUi
(peructpbl 14-16, 18, 20)
1 He ynanocb coxpaHuTb B 3HEProHe3aBUCUMYIO NaMATb CETEBbLIE NapaMeTpbl
(peructpbl 0 -10)
0 Heponyctumoe 3HaveHWe B ceTeBbIX NapameTpax (permcTpbl 2 -10)
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.3 Komanabl npotokona DCON

.3.1 NpynnoBoe cunTbiBaHUEe AaHHbIX

Mocbinka: #AA[CHK](cr),
roe AA — apgpec moayns, ot 00 go FF;
[CHK] — koHTpOnbHasA cymma;
(cr) — cumBon nepeBoga cTpoku (0x0D).
OTBeT: >(0aHHble)[CHK](cr),
roe (OaHHble) — 3anucaHHble noapsa 6e3 npobenoB pesynbTaTbl W3MEPEHUs B AECATUHHOM
npeacTtasneHun. [invHa 3anvcy 06 M3MepeHUn HanpskeHWst paBHa AeBSATU CMMBONAaM (BKIIOYast 3HaK U
OECATUYHYIO TOYKY), MpUYEeM AeCATUYHas ToYKka MOXeT ObiTb cMmelleHa He Bonee Yem Ha Tpu 3Haka. [pu
nepepadve 3HadeHuin medee 10 B Hayane 3HayveHus gobaensetcs 0. Ha MmecTe HeoOCTOBEPHBIX AaHHBIX
nepegaércs 3HaveHne MuHyc 999999.9. [inmHa 3anucu 06 n3mepeHur 4acToTbl paBHa LLIECTM CUMBOMaM
(BKMIOYaA 3HAK U AECATUYHYIO TOUKY), MPUYEeM AeCATUYHAsA ToYKa CMeLLeHa Ha ABa 3Haka.

Mpumep — >+00100.23+50.05[CHK](cr).

M3mepeHHoe 3HaveHne HanpsbkeHus — 100,23 B;
M3amepeHHoe 3HaveHune yactoTbl — 50,05 Iy,
Mpu cuHTakcmyeckom owmnbke Unm ownbke B KOHTPONbHON CyMME He BblAAeTCsl HUKaKoro oTeeTa.

I.3.2 CuuTbiBaHMe MMeHU Npubopa
Mocbinka: $AAM[CHK](cr),
roe AA — agpec mogyns, ot 00 go FF,
[CHK] — koHTpOnbHasA cymma,
(cr) — cumBon nepesoga cTpoku (0x0D).
OTBeT: IAA(umsi npubopa(8 cumeornos))[CHK](cr).
MNpumep — TAAM3110-1H[CHK](cr).
Mpu cuHTakcmyeckomn ownbke nnm owmndke B KOHTPONbHOM CYMME He BblAAaeTCsl HUKaKoro oTeeTa.
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r.3.3 CuuTtbiBaHMe Bepcum NnporpaMmmbl npubopa

Nocbinka:  $AAF[CHK](cr),
roe AA — appec mogyns, ot 00 go FF,
[CHK] — koHTpOsbHas cymma,
(cr) — cumBon nepesoga ctpoku (0x0D).
OTBeT: IAA(sepcusi(4 cumeona))[CHK](cr).
Mpumep — IAAx.yy[CHK](cr).
Mpun cuHTakcmyeckomn ownbke nnm owmndke B KOHTPONbHOM CyMMe He BblAAaeTCs HUKaKoro oTeeTa.
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INucT pernctpaunm nameHeHUn

Ne
N3MeHeHuA

Homepa nucTtoB (cTp.)

U3MeEH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nucToB

(cTp.)

Oarta
BHeceHusl

Moanuckb
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