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BBepneHue

HacTosiiee  pykoBOACTBO MO 3KCnfyaTauuu  npegHasHayeHo  ANsi  O3HaKOMIIeHWs!
obcnyxuBatoLero nepcoHana C YCTPOWCTBOM, MPUHLMMNOM AEWCTBUS, KOHCTPyKUueRn, paboTon u
TEeXHUYECKUM obCcnyxvBaHVeM Moaynsa anektpouamepuTensHoro MO110-1H (B ganbHevwem no
TEKCTY MeHyeMoro npubop).

Mpubop wmeeT oauH BXOA ANS W3MEPEHUS HanpshkeHus B ofHOMasHbIX CeTaX U umeeTr
BO3MOXHOCTb MUTaHWA OT CETU NEepeMeHHOro Toka C yactotonm oT 47 po 63 'y (HoMWHamnbHble
3HadeHus 50 nnu 60 My) n HanpsikeHvem oT 90 go 264 B (HOMuHanbHble 3HaveHust 110, 220 unm
240 B) unu ot ceTn NocTosHHOro HanpsbkeHns ot 20 go 375 B (HomMuHanbHoe 3HadeHune 24 B).

Mpubopbl M3roTaBnMBalOTCs B COOTBETCTBUM C TY 4221-004-46526536-2011.



TepMuUHbI N abbpeBUaTypbl

ALN — aHanoro-undpoBor npeobpasoBarerb.

Wma napameTpa — Habop CMMBOMOB, OAHO3HAYHO OMNpefensowmMin OOCTYn K napameTpy B
npubope.

MHpekc napameTpa — YMCNOBOE 3HAYEHKe, OTNNYaloLLee NnapaMeTpbl OAHOTUMHbLIX 3NIEMEHTOB C
OVHaKOBbIMW MEHAMMW.

KoHdpurypauus — coBokynHOCTb 3Ha4eHUI NapameTpoB, onpeaensioLlmnx paboty npubopa.

KoHdurypaumoHHble napameTpbl — napameTpbl, onpeaensiowye KoHdurypaumio npubopa.
3apatoTcsa B nporpamme-koHdurypartope.

Mactep cetu — npubop (unu MK), uHuumMupyowmin obMeH AaHHbIMK B ceTn RS-485 mexay
OTrpaBUTENEM U nonyyaTernieM AaHHbIX.

OnepaTvBHbIe NapameTpbl — AaHHblE, KOTOpble NpUbop nepeaaeT no cetn RS-485.
MK — nepcoHanbHbIN KOMMbIOTEP.

CeTeBble NnapamMeTpbl — CrykebHble NapameTpsl, onpeaenstoLume paboty npubopa B ceTn RS-485.
Tun paHHbIX — onpeaensieT Habop 3Ha4YeHW B COOTBETCTBUU C Tabnuuen 1.

Ta6nuua 1 — 3HayeHUs1 TUNOB AaHHbIX

TVn AaHHBIX BuT [Owvana3oH 3Ha4YeHumn
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 HasHa4veHune npubopa

Mpubop npegHasHayeH AN U3MEPEHUs HanpPshKeHUs M 4YacToTbl B OAHOCA3HbIX CETSX,
npeobpa3oBaHns ero B LMGPOBOW KOA 1 Nepefayn pesynbtaToB u3aMepeHuin B ceTb RS-485.

MpuGop MoxeT GbiTb UCMONbL30BaH B CUCTEMAX KOHTPOMS W YNpPaBreHWs TeXHONMOrM4Yeckumm
npoueccaMm B pasfmyHbIx 0651acTsx NPOMbILLIIEHHOCTY.



2 TexHUYeCKMe XxapakTepUCTUKN MU YCIIOBUS IKCnyaTauum

2.1 TexHun4ecKme xapakTepucTUKM npmbopa
OCHOBHbIE TEXHUYECKME XapaKTePUCTUKM Npubopa npusedeHbl B Tabnuue 2.1.
Ta6bnuua 2.1 — XapaktepucTuku npubopa

HanmeHoBaHue 3Ha4yeHue

HanpsixeHue nutaHus oT 90 0o 264 B nepemeHHOro Toka
(HoMuHanbHoe HanpshkeHune 220 B)
YyactoTtou oT 47 no 63 'y
unm
ot 20 go 375 B noctosiHHOro Toka
(HOMMHanbHoe HanpsbxeHue 24 B)

MoTpebnsiemas molHocTb, BA, He Gonee 4

U3mepeHue HanpskeHUs U 4acToThbl
KonunyectBo aHanoroBbIx KaHanoB U3MepeHust 1
BxogHom curHan HanpsixeHus (OencTByloLlee 3HavYeHve) ~ (40...400)B, ot 45 0065y
C ncnonb3oBaHWEM BHELLHUX TpaHcopMaTopoB Hanpskenust | ~ (40 mB... 4000 kB), ot 45 o 65 'y
YactoTa, 'y oT 45 po 65 'y,
OcHoOBHasi MOrpeLlHOCTb U3MEPEHWIA +0,5%
[ononHuTenbHas MNOrpelHoCTb  U3MEepeHus, Bbi3BaHHas +0,5%

N3MeHeHnem Temneparypbl OKpYXatoLero BO3ayxa
OTHOCUTENbHO HOopManbHou (Ha kaxable 10 °C uameHeHus
Temneparypsbl)

Bpewmsi onpoca Bxoga, cek, He bonee 1




OKOHYaHue Tabnuubl 2.1

HanmeHoBaHue 3Ha4yeHue
UHTepdenic cBA3mn
MHTepdenc cBs3n ¢ MacTepom cetu RS-485
MakcrmanbHoe Konny4ecTBo NpMGopoB, OAHOBPEMEHHO 32
nopaknoyaembix K cetn RS-485, He Gonee
MakcumarnbHas ckopocTe 06MeHa no nHTepdeiicy RS-485, but/cexk 115200

rlpOTOKOJ'IbI CBA3U, Ucnonb3yemble Ana nepenadv MHCbOpMaLIMVI

OBEH; ModBus-RTU;
ModBus-ASCII; DCON

CreneHb 3awmThbl KOpnyca

IP20 co cTtopoHbl nepegHen

naHenm,
IPOO co CTOpOHbI KNEMMHON
Konogku
KoHCTpyKTMBHOE ncnonHeHune
abapuTHble pa3mepbl npubopa, MM 110x 76 x 27
Macca npubopa, kr, He 6onee 0,5

Mpenen [ONoONHUTENBHOM NPUBEAEHHOW MOrPELUHOCTU, BbI3BAHHOW M3MEHEHWEM 4acTOTbl CETU
OT €ro HOMMHaNbHOro 3Ha4YeHus Ao Nboro B Npeagenax AonycTUMoro avanasoHa ot 47 fo 63 'y He
npesbiwaeT 0,5 npegena OCHOBHOM NOTrPELUHOCTH.

[ononHuTenbHas NorpeLwHocTb, Bbl3BaHHAsA MPUCYTCTBUEM B CUTHaNe HeYeTHbIX rapMOHUYECKMX
cocTaBnsoLLmMX curHana He 6onee 0,1 % Ha kaxabli 1 % YPOBHS HEYETHON rAPMOHMKN OT OCHOBHOW

4YacTOoTbl curHana.

Bpems ycTaHoBneHus paboyero pexuma npubopa He 6onee 5 MUHyT.
Mo akcnyaTauMoHHOWM 3aKOHYEHHOCTM NPUGOPBLI OTHOCSATCS K M3eNMsiM BTOPOro nopsiaka.
Mpubop umeeT crneaytoLme rpynnbl ranbBaHNYECKU N30MMPOBAHHbIX LiENeN:
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—  uenu nuTaHus npubopa;

— uenu uHTepderica RS-485;

—  Luenb M3MEepUTENbHOTO BXOAa W LieMb 3aBOACKUX HACTPOEK.

SnekTpuyeckasi NPOYHOCTb N30NSALMK BCEX IPynn uenen oTHocuTenbHo apyr gpyra 2500 B.

2.2 YcnoBua aKcnnyaTtaumu npuéopa

Mpunbop akcnnyaTnpyeTca Npu CreayoLwmnx yCrnoBusX:

—  3aKpbiTble B3pbliBOGE30NacHble NomeLLeHns 6e3 arpecCMBHbIX MApoB U rasos;

— Temnepatypa OKpyxatoLlero Bo3gyxa oT MuHyc 20 go + 55 °C;

— BEpXHWI npefen OoTHOCUTEmNbHOW BnaxHocTu Bo3gyxa 80 % npu + 35 °C 1 Gonee HU3KMX
Temnepartypax 6e3 koHgeHcauum Bnaru;

— aTtmocdpepHoe aasneHune ot 84 o 106,7 kla.

Mo ycTOMYMBOCTM K KNMMMAaTUHECKUM BO3AEVWCTBMAM MpMW 3KCnnyatauum npubop cooTBeTcTBYeT
rpynne vcnonHeHusa B4 no FOCT 52931-2008.

Mo ycToiymBOCTM K BO3AENCTBUIO aTMOCepHOro AaBneHns npubop oTHocutcs k rpynne P1 no
FOCT 52931-2008.

Mo ycToMuMBOCTM K MexaHW4eCcKUM BO3AEWCTBUSIM MpWU 3KCryaTtaumMu npubop COOTBETCTBYET
rpynne mncnonHeHust N2 no MOCT 52931-2008.

Mo aneKTpomMarHWTHOW COBMECTUMOCTW MOAYNN OTHOCATCS K obopygoBaHuio knacca A mo
FOCT P 51522-99. [lonyckaeTcs npv nogave MMMYNbCHbIX MOMEX KpaTKOBPEeMEHHOe MpeKkpalleHue
obmeHa no cetn RS-485. O6meH [omxeH BOCCTaHaBNMBATLCA Cpa3y MO OKOHYaHWU AEeWACTBUSI
NoMeXxw.



3 YcTponcTBo npubopa

3.1 O6wue NpUHUUNbI NOCTPOEeHUs npubopa

Mpnbop umeeT B CBOEM COCTaBe: BXOA ANS U3MEPEHUS! HaMNpsiKeHWs B OAHOMA3HbIX LEnsx,
aHarnoro-undgpoBor npeobpasosatens (ALIM), MukpokoHTponnep, obpabaTtbiBalowuii BXO4HOM
curHan, apavieep RS-485 c ranbBaHWYeCKOW pasBs3KOW U BTOPUYHBIA MCTOYHUK (BUIM) nutaHus c
ranbBaHNYeCKON Pa3BS3KOW.

CTpykTypHas cxema npubopa npuBeaeHa Ha pucyHke 3.1.

Mgyt M3110-224.1H
NMUTAHHE o©
RS-485 O
ABAPHA O
U o
Bxon uamepeus | Mukpo- »
HanpsxeHns | | Aun C> Kontponnep|[ ] 3 ‘ E —* RS-485 B
AC(90-2649)8 | |BMM3|E
wnn DC (20 - 375)B| {

PucyHok 3.1 — CTpyKTypHas cxema npubopa
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3.2 U3amepeHue napameTpoB

[encTBylollee HanpsXKeHnue

BxogHon curHan, noctynaroLwmin Ha knemmbl npubopa, npeobpasyeTcst AenuTenemM HanpskeHus,
peanu3oBaHHbIM Ha NPELIM3NOHHBIX pe3ncTopax, M NOCTynaeT Ha PUMbTP HUXHMX YacTOT CO CPe3oM
Ha vactote 70 kl'y u nogaeneHvem 20 nb/gek. Mocnepyrowas obpaboTka curHana BbINOMHSAETCA
cneumnanuanpoBaHHbiM  2-A ALIM © MUKPOKOHTpONMepoMm, rae paccuuTbiBaeTcs AencTeylollee

3HaYeHue HanpsKeHus Vrms no cneaytoulen opmyne:

1T,
Vims =K, ?£V (t)dt ,

rae V — 3HadeHne pa3Horo HamnpspKeHus,
T — nepuoga,
Ky — koadpumumneHT TpaHchopMaunm no HanpsiXXeHuto.
YacTtoTa nepBoM rapMOHUKN
[Ina n3mepeHns 4acToTbl MEPBON FAPMOHUKN WCMONb3yeTcs (YHKUMA crneumanMavpoBaHHOMo
AU «nepeceveHne curHanoM HyneBoro ypoBHsI». Torga, B kaHane HanpsbkeHusi, ALIM cdopmupyet
CUrHanbl ANs MUKPOKOHTpOMNmnepa, pasHuua Mexay KOTOpbiMWM MO BpeMEHW NepecuuTbiBaeTcs B
4acToTy, NPV 3TOM 3Ha4YeHWe YacTOTbl AOMMKHO NonaaaTk B AnanasoH ot 45 oo 65 u.
Wcnonb3oBaHue cornacyiollero TpaHccgopmaTtopa
[lonyckaeTcsa nopkmnoYeHre KaHana HanpsbkeHnst Yepes cornacyoLmii TpaHcdopmartop, B 3TOM
cnyyae Heobxogumo ycTaHoBUTb B napameTpe N.u 3HayeHue koaddpuumeHTa TpaHchopmaumm
BHeLWHero TpaHcdopmaTtopa. [lo ymonyaHuio noppa3ymeBaeTcsi, 4TO TpaHcdopmatop He
ncnonb3yeTcs, U 3HaveHne 3TOro napamertpa pasHo 1. NapameTp MOXET NPUHUMATbL 3HaYeHWus oT
0,001 go 9999.

Mpumeyanue — MNMonHbIN NepeyeHb NnapameTpoB npubopa npuseneH B MpunoxeHuu I
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Hanpumep, ecriu Heobxodumo usmepumsb HanpsixeHue 600 B, HO m.k. npubop u3mepsiem
HanpsixeHue 0o 400 B, donycmum, ucrons3yemcsi noHuxarowuti mpaHcghopmamop 600/300. Toeda
3HaveHue napamempa N.u 6ydem pagHo 2.

3.3 KoHcTpykuusa npubopa

MpnGop BbiNyckaeTcs B MNacTMaccoBOM Kopryce, NpegHa3HavyeHHoM Anst kpenneHus Ha DIN-
penKy LWupuHon 35 MM 1nu Ha cTeHy. MabapuTHbIN YepTex npubopa npuseaeH B MNpunoxexHun A.

Mo BepxHeln cTopoHe Npubopa pacnonoxeHbl PAabl KNEMM «Nof BUHT», NpeaHa3HavYeHHbIe ANns
NOAKMNIOYEHMS MPOBOAOB NuUTaHus, nHTepderca RS-485, yctaHoBKk/ 3aBOACKMX napameTpoB. Cxema
noAKIYeHNs K kKnemmam npubopa npusefeHa B MpunoxeHun b.

Mpnbop nmeeT YeTbipe CBETOAMOAHBLIX MHAMKaTOpa. OHM pacrnonoXeHbl Ha NULEBOV NaHenu
npubopa n umetoT Hagnucu «MuTtaHne»,«RS-485», «ABapusi» n «U».

MHavkaTtop «lMUTaHUe» 3eneHoro CBeYeHUs CUrHanuavpyeT O nogade Ha npubop nuTatoLlero
HanpspKeHus.

MHankaTtop «RS-485» 3eneHoro cBevyeHus vHOAULMPYET MpueM (Hanuuve AaHHbIX) B ceTn RS-
485, TaK e MHAMUMPYET pexuM 3arpy3ku BHyTpeHHero MO.

MHavkaTop «ABapusi» KpacHOrO CBEYEHWUS MHAMUMPYET BO3HWKHOBEHWE HELUTaTHOW cuUTyauun
(BbIXOA M3 CcTpOs y3na, oTcyTcTBMe cBsian ¢ ALIM, ecnu Kk Moagymnio He NPUXoAMT 3anpoc B TeveHue
BpPEMEHW YKasaHHOro B napametpe t.out).

Mpumeyanue — MNonHbIN NepeyeHb NnapameTpoB npubopa npuseneH B Mpunoxenuu I

|/|H,D.VIKaTOp COCTOAHUA U3MepuTenbHOro BXxoda «U» xentoro ceBe4veHus CuUrHanusumpyet o
BbIXo4e 3a npenernbl naMmepeHna BXoaHOro curHana.
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3.4 YnpaBneHue npunéopom

YnpasneHue pexumamu paboTbl npubopa u cuuTbiBaHWE M3 Npubopa pesynbTaToB U3MEPEHUsI
BbINOSTHAETCA C MCMOJSIb30BaHMEM KOMaHg, nepedaBaemblx B ceTu RS-485. MNpubop obecneumBaet
paboTy B ceTn RS-485 ¢ ncnonb3oBaHWeM criedyoLnMx NPOTOKOIOB:

— ModBus (RTU), yteHue/3anuchb;

— ModBus (ASCII), yteHue/3anuce;

— OBEH, uteHue/3anuce;

— DCON, TonbkKo YteHue.

MepekntoyeHne NPOTOKONOB OCYLLECTBISETCS C MOMOLLbIO napameTpa T.Pro.

Mpumeyanue — MNonHbIN NepeyeHb NnapameTpoB Npubopa npuseneH B Mpunoxenuu I

Mpubop He siBnsieTca MacTepom cetu, noatomy cetb RS-485 pomkHa umetb MacTtepa ceTwm,
Hanpumep lNK ¢ 3anyweHHon Ha Hem SCADA-cucTemon, KOHTPONep Unu perynaTop.

K npnbopy npepoctaensietca 6ecnnatHbii OPC-gpaneep n 6ubnuoteka ctaHgapta WIN DLL,
KOTOpble peKOMeHAyeTCsi WCMoNb3oBaTb Npu noaknoyeHun npubopa k SCADA-cuctemam 1
KOHTponnepam Apyrux nponssoauTenen.

KoHdpurypuposanue npubopa ocywectensetca Ha K yepes agantep uHtepdeiica RS-485/RS-
232 wnm RS-485/USB (Hanpumep, OBEH AC3-M wnu AC4) c nomolb nporpammebl
«KoHdurypatop M110», BxoAsLLEN B KOMNIIEKT MOCTaBKY.

KomaHabl ynpaBneHus koHdurypaumen npubopa obecneumBaloT 3anncb W YTEHUWe
KOHGPMrypaLMOHHbIX MapaMeTpoB, onpeaensioLwmx pexumel paboTtel npubopa.

KoHdu1rypauvoHHble napameTpbl XpaHsTCsl B 3HEProHe3aBMCUMOW namsiT npubopa. Mx 3anuck
BbINOMNHseTCSA B ABa 3Tana. Ha nepBom 3Tane napameTpbl 3an1cbIBalOTCS B onepaTvBHyo namsTe. Ha
BTOPOM 3Tane no cneuunanbHon komanae (Aply) napameTpbl NepenmcbIBalOTCS B 9HEProHe3aBUCUMYHO
namaTb. MNpu nponagaHnn NUTaHWA B Npouecce KoHdurypaumm, ecnn komaHaa Aply He Bbina nogaHa,
TO BCE M3MEHEHWS aHHYNUPYIOTCS.
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KomaHpa Aply Kkpome nepesanMcu W3MEHEHWA  KOHMUIypauMOHHbIX MapamMeTpoB B
3HEproHesaBUCKHMYIO NamsiTb obecrneymBaeT MNPUMEHEHWE W3MEHEHU CeTEeBbIX HAaCTPOeK, YTO
BbI3bIBaeT nepexos paboTbl Npubopa Ha HOBble CETEBbIE HACTPOWKM.

Ynpaenexwne  npubopom no npotokony OBeH  peanusoBaHO B MporpaMme
«KoHdurypaTop M110», noctaensiemoii ¢ npubopom.

Ona pabotbl npubopoB B coctaBe SCADA-cuctem ¢ npubopom nocTaensoTcs 6GecnnaTHble
OPC-gpaiiBepbl gns pabotbl no npotokonam ModBus n OBeH.
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4 PaboTta ¢ npn6opom

CunTbiBaHWe, W3MEHeHWe W 3anucb napameTpoB npubopa OCYLLECTBASETCH C MOMOLLbO
nporpammbl «KoHdurypatop M110».

4.1 Nporpamma «KoHdurypatop M110»

WHdopmaums o pabote ¢ nporpammoint «KoHdpurypatop M110» npeactaBneHa B pyKOBOACTBE
nonb3oBaTens Ha Ancke, NOCTaBsIEMOM B KOMMNIEKTe ¢ Npubopom.

4.2 BoccTaHOBIEHME 3aBOACKUX CeTeBbIX HAaCTpPoek npmubopa

BoccTaHoBneHVe 3aBOACKMX CETEBbIX HACTpoek npubopa pekoMeHAyeTCs Npu YCTaHOBKE CBS3M
MeXay KOMMbTEPOM W MpuUBOpoM MNpu yTepe MHGOpPMaLUMU O 3afaHHbIX 3HAYEHWSIX CETEBbIX
napameTpoB npubopa.

BHumaHume! Hal'lpﬂ)KeHVIe Ha HEeKOTOpPbIX 3fieMeHTax nevyaTHoW nnathbl an6opa onacHo AnsA
XKn3Hu! rlpVIKOCHOBeHVIe K neyaTHoW nnarte, a Takke nonagaHue NOCTOPOHHUX MpeaMeToB BHYTPb
Kopnyca HeJonyCTuUMbl.

[ns BOCCTaHOBNEHWS 3aBOACKUX CETeBbIX HacTpoek mnpubopa HeobxoaMMO BbIMOMHUTL
crnepywoLime AeicTBUS:

—  OTKMIOYUTbL NUTaHne npudopa;

— CcoeguHUTb Kremmbl npubopa 3 n 6 mexgy coboi, npu 3TOM Npubop NepecTpouTcs Ha
3aBOACKME 3HAYEHUsI CETEBbIX MapaMeTpPoB, HO B €70 NaMsITU COXPaHSITCS paHee YCTaHOBIEHHbIE
3HaYeHus1 CeTeBbIX NapaMeTPOB;

—  BKIOYUTb NUTaHUE;

— 3anyctutb nporpammMy «KoHdmrypatop M110»;

— B OKHE YCTaHOBKW CBSI3V 3afaTb 3Ha4YEHWs1 3aBOACKMX CETEBbIX NapaMeTpoB (B COOTBETCTBUN
C AaHHbiMU [Mpunoxexus ) unu HaxaTb KHOMKY «3aBOACKME ceTeBble HacTpoukuy». CBs3b C
npubopoM yCTaHOBUTCS C 3aBOACKMMU 3HAYEHNSIMU CETEBbIX MapamMeTpOB;
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cunTaTb 3HaAYEHUs CeTeBbIX NapameTpoB npubopa, Beibpas koMaHay MNpubop | Cuntatb BCE

napameTpbl UM OTKPbIB Nanky «CeTeBble napameTpbl»;

3acpukcupoBaTe Ha OGymare 3HauyeHUsl CeTeBblXx MapameTpoB npubopa, KoTopble Obinu

CYUTaHBbI;

3akpbITb nporpammy «KoHdourypatop M110»;

OTKMIOYUTL NUTaHne nNpubopa;

CHSITb NepeMblYKy Mexay krnemm npubopa 3 u 6;

NoaKMIYUTL NUTaHne npubopa u 3anyctutb nporpammy «KoHdurypatop M110»;
YCTaHOBUTb 3aPMKCUPOBaHHbIE paHee 3HayeHust napameTpoB B «OKHe YCTaHOBKWU CBSA3M C

npubopomy;

HaXaTb KHOMKY «YcTaHOBUTb CBA3b» U npoBepuUTb Hann4dne cBA3N C I'IpI/IGOpOM, BblﬁpaB

komaHay Mpu6op | MpoBepUTb CBA3L C NPUGOPOM.
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5 Mepbl 6e3onacHoCTH

5.1 Mo cnocoBy 3awwuThl OT NMOPaXKEHUs ANEKTPUYECKMM TOkOM Npubop cooTBeTCcTBYET Knaccy |I.
no MOCT 12.2.007.0-75.

5.2 Mpu akcnnyataumm n TEXHUYECKOM oBCnyXuBaHUM Heobxoaumo cobnogaTe TpeboBaHus
FOCT 12.3.019-80, «[NpaBun akcnnyataumu 3neKTpoycTaHOBOK noTpebutenen» n «lpaBun oxpaHbl
TpyAa npu aKcnnyartauum anekTpoycTaHOBOK NOTpeduTenemny.

5.3 Mpwu akcnnyaTaumum npmbopa OTKPbITHIE KOHTAKTbI KIeMMHMKa HaxoAaTCsa Mo HanpshKeHUeM,
onacHbIM ANs XKM3HW YernoBeka. YCTaHoBKy npubopa cnefyeT npousBoaMTb B CrELManvavpoBaHHbIX
wkadax, OCTYN BHYTPb KOTOPbIX paspeLleH TONbKo KBanuguLMpOBaHHLIM crneuyanuctam.

5.4 Jliobble noAknoyYeHns K npubopy u paboTbl MO €ro TeXHUYEcKoMmy OGCNyXMBaHMIO
NpPOM3BOANTb TOMBKO NPU OTKMHOYEHHOM NUTaHUU NPUGOPa U NMOAKITYEHHbLIX K HEMY YCTPOCTB.

5.6 He ponyckaeTcs mnonafjaHue BnarM Ha KOHTaKTbl BbIXOAHbIX Pa3beMOB W BHYTPEHHWE
3neMeHTbl Moaynen.

BHumaHume! 3anpelsaetca ucnonb3oBaHWe MoZyrnew npu Hanvumm B aTmocdepe KUCroT,
LlenoYen, Macen U UHbIX arpeCCUBHbBIX BELLLECTB.
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6 MoHTaX 1 nogkn4YeHMe npubopa

Mepen ycTtaHoBkoW npubopa OcCyLLecTBRSETCA MOAroTOBKA MOCagoYHOrO Mecta B Likady
anekTpoobopynoBaHus. KoHCTpykums Wwkada fomkHa obecneumBath 3awmTy npubopa oT nonagaHus
B Hero Bnaru, rpsian 1 NOCTOPOHHMX NPEAMETOB;

Mpunbop ykpennsetca Ha DIN-peiike unn Ha BHyTpeHHeln cTeHke Lkada. Mpu kpenneHuwu,
3allerka AomkHa ObiTb HanpaseHa BHUS3.

Mpu pasmelieHun npuGopa credyer MOMHUTb, YTO MPW SKCMIyaTauuu OTKPbITble KOHTaKTbl
KNEMM HaxoAaTCs Nof HanpsbKeHWeM, OnacHbIM A5t YEeNOBEYECKON XU3HU.

6.1 NMoaknioYyeHMe BHELWHUX CBA3en
6.1.1 O6wue TpeboBaHUA

MutaHue npubopa crieayeT ocyLeCcTBAATL OOHUM CMOCOGOB:

. MutaHve npuBopa oT 220 B crneayeT ocyllecTBNsiTb OT ceTeBoro dwuaepa, He
CBSI3aHHOTO HEMnocpeACTBEHHO C MWTaHWEM MOLLHOro cunoeoro obopyaoBaHus. Bo
BHELUHEN Lenu peKkoMeHAyeTcs YCTaHOBUTL Bblknioyatenb, obecneyvBatoLmni
oTKnoYeHne npubopa ot ceTu. [NuTaHne Kaknx-nmbo YCTPOWCTB OT CETEBbIX KOHTAKTOB
npubopa 3anpeLyaeTcs.

. MutaHue npubopa oT 24 B cnefyeT OCyLLUEeCTBASITL OT JIOKanbHOMO UCTOYHUKA NUTaHUSI
noaxoasilen MOLLHOCTM, YCTaHOBIIEHHOTO B TOM e Lukadpy anekTpoobopyaoBaHus, B
KOTOPOM yCTaHaBnmBaeTcs npnbop.

MutaHne kaknx-nMbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

MopkntoyeHne npubopa B ceTb RS-485 crnepyeT BbINOMHATL MO OBYXNPOBOAHOW CXEME.
MoaknioyeHve credyeT OCYLLECTBNATbL BUTOW Mapoy MPOBOAOB, cobrogasa nonspHocTb. [Mposog A
nopknoyaeTcs K BbiBogy A npubopa, aHanorMyHo coeauHSAITCS mexay coboi BeiBoabl B. Ha koHuax
TIMHUM pekoMeHAYyeTCs YCTaHOBUTL pe3unctopbl conpoTuaneHnem 120 Om.
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[na obecneyeHnss HaOEXHOCTU 3NEKTPUYECKUX COEAMHEHWUN BXOAHbIX KNEMM pekoMeHayeTcs
MCMONb30BaThb KaBGenu ¢ MeAHbIMU MHOTOMPOBONIOYHBLIMU XUMamu, cedeHnem ot 0,75 ao 1,5 M2,
KOHLbl KOTOPbIX Nepes NoAKIYEHNEM criegyeT 3a4ncTUTb U 3anyauTb WNW OKOHLEBaTb. 3a4MCTKy
Xun kabenen HeoGXoaMMO BbINOMHATL C TakKUM PacyeToM, YToObl Cpes3 M3onAUMM NNOTHO Npuneran K
KNEMMHOW KONogakKe, T.e. YToBbl OrofeHHbIe y4acTkv NPOBOAA He BbICTyNanu 3a ee npegensi.

6.1.2 NogkntoyeHne npmubopa

Mpubop nopgknoyaeTcss Mo cxemam, npuBedeHHbIM B [lpunoxenun b, ¢ cobniogeHvem
cneayoLlen nocnegoBaTenbHOCTY onepaumin:

—  MOAKIOYUTE NPUBOP K MCTOYHWKY NUTaHUS;

—  MOAKIOYUTL KaHan u3MepeHus Kk Bxogy npubopa;

—  NOAKMIYUTb NUHUK nHTepdernca RS-485;

— nogatb NUTaHuWe Ha npubop.

6.2 NMomexu n meToAabl UX NOAABIIEHUA

Ha pa6oTy npubopa mMoryT okasblBaTb BMUSIHAE BHELLHWUE NOMEXM:
— MOMeXW, BO3HWKAaKLWME Moa AEWUCTBUMEM SMEKTPOMArHUTHbIX MOiei (3M1eKTPOMarHUTHbIE

noMexu), HaBoguWMble Ha cam npubop W Ha nuHMM CBA3M npubopa C  MEpBUYHLIMU
npeobpasoBaTtenamu,;

—  MOMeXW, BO3HMKAIOLLME B NUTaIOLLE CeTU.

[nsi yMeHbLUEeHUs BIUSIHUS 3NEKTPOMarHUTHbIX NOMeX HeOOGXOAMMO BbINOSHSATL NPUBEAEHHbIE
HUXE pekoMeHaaumu:

— NPV NPOKNaAKe CUrHasbHbIX NUHUIA OT NEPBUYHLIX NpeobpasoBaTenen ux ANUHy crneayeT no
BO3MOXHOCTU YMEHbLUATb U BblOENATb MX B CaMOCTOSTEMbHYI Tpaccy (MnM HecKOSbko Tpacc),
oTAeneHHy(bIX) OT CUMOBbLIX Kabenew;
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— obecneunTtb HaleXXHOE SKPaHUPOBAHUE CUTHANbHBLIX NIMHWUIA. OKpaHbl criefyeT SNeKTpudecku
M30NMpoBaTb OT BHeELIHero o6opy#oBaHWA Ha MPOTSXKEHWM BCEN TpacCbl WM MOACOEAMHATb K
3a3eMJIEHHOMY KOHTaKTy LUuTa ynpaBreHus;

— npubop peKkoMeHOyeTCcsl ycTaHaBnvMBaTb B MeTannM4YeckoM Likady, BHYTPU KOTOPOro He
OOIMKHO BbITb HMKaKoro cunosoro obopyaosaHus. Kopnyc wkada fomkeH ObiTb 3a3eMIeH.

[nsi yMeHbLUEHMs1 NTOMeX, BO3HUKaKLWMUX B NMUTaKOLWEN ceTu, creyeT BbINOMHATL crnegyoLime
pekoMeHaaLuu:

— noAknoyaTe Npubop K NuUTatoLen CeTu OTAENbHO OT CUMOBOro 06opya0BaHus;

— BCE 3aseMfsllune NVMHUM W 3KpaHbl NPOKNaAbiBaTb MO CXeme «3Be3da», Mnpu 3TOM
HeobxoanMo obGecneUnTb XOPOLLMIA KOHTAKT C 3a3eMIISieMbIM 31IEMEHTOM;

—  3a3eMnfoLMe Leny BbIMNOMHATL NMPOBOAAMY MaKCHMarbHO BO3MOXHOIO CeYEHUS;

— ycTaHaBnuBaTb (UNbTPblI ceTeBbiX nomex (Hanpumep, OBEH BC®) B nuHMAX nutaHus
npubopa.
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7 TexHn4eckoe obcnyxuBaHue

Ob6cnyxvBaHne npubopa Mpu aKCrnyaTaumMmn 3akmioyaeTcs B ero TexHudeckom ocmoTtpe. [lpu
BbINOMNHEHUN paboT nonb3oBaTenb AoMkeH cobnogaTe Mepbl GesonacHoctu (Pasgen «Mepbl
6e3onacHoCTu»).

TexHuyecknii ocMoTp npubopa npoBoguTcst 0BCnyXMBalOWMM NEpCoHanoM He pexe OfHOro
pa3a B LWeCTb MeCALEB W BKINOYaeT B cebs1 BLINOMHEHWE CreAyoLLmnX onepawmin:

—  O4UCTKy Kopnyca npubopa, a Takke ero KNnemMMHbIX KOMoAoK OT Mblfn, FPA3N U MOCTOPOHHUX
npeameTos;

— MpOBEpKy KavecTBa kpenneHus npubopa Ha DIN-pelike unu Ha cTeHe;

—  MpOBEPKy KavyecTBa NOAKIOYEHNS BHELLHMX CBSI3EN.

OBGHapyxeHHble NpK 0CMOTpe HeJoCTaTKN crnefyeT HEMeANEHHO YCTPaHUTb.

8 MapkupoBka
Ha kopnyc npn6opa v NpyKpenneHHbIX K HeMy Tabnmukax HaHOCATCA:
— HanmeHoBaHue npubopa;
— cTeneHb 3awmTthbl kopnyca no FOCT 14254;
— HanpsbkeHve W 4actoTa nNuTaHus;
— noTpebnsemas MOLLHOCTb;
— Knacc 3aLuTbl OT nopaxeHusi anektpuyeckum Tokom no NOCT 12.2.007.0
— eQuHbIN 3HaK ObpalLeHMsi NPOoAYKLUMU Ha pbiHKE roCcyAapCTB-4reHoB TamoxeHHoro cotosa (EAC);
— CTpaHa-n3roToBUTENb;
— 3aBofcKoi Homep npubopa U roA Bbinycka.
Ha noTtpebuTenbckyto Tapy HaHOCATCS:
— HauMeHoBaHue npubopa;
— eQuHbIN 3HaK ObpaLLeHMst NPOAYKLMU Ha pbiHKE rocyAapcTB-4neHoB TamoxeHHoro cotosa (EAC);
— CTpaHa-u3roToBuTErb;
— 3aBofckoi Homep npubopa u roa Bbifycka.
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9 TpaHcnopTMpoBaHue U XpaHeHue

9.1 lMpwbopbl TpaHCNOPTMPYTCH B 3aKpbITOM TpaHcnopTe ntoboro Bupga. Kpennenune tapbl B
TPaHCMOPTHBIX CPeACTBax [OOMKHO MNPOM3BOAWTBCA COMacHO npaBwunam, [AENCTBYIOWMM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcnopra.

9.2 YcnoBusi TpaHCNOPTMPOBaHWSA AOMKHbI COOTBETCTBOBaThL ycroBusam 5 no FOCT 15150-69
npu TemnepaTtype OKpyatoLlero Bo3gyxa oT MuHyc 25 go + 55 °C ¢ cobrntogeHvem Mep 3almTbl OT
yAapoB 1 BUbpauui.

9.3 [MepeB0o3Ky OCYLLECTBNATb B TPAHCMOPTHOWN Tape NOLUTYYHO UMK B KOHTEHEpPaXx.

9.4 YcnoBua XxpaHeHWsi B Tape Ha cknage W3roToBWUTeNst W MNOTPeduTens  [LOMmKHbI
cooTBeTcTBOBaTh YycnoBusim 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI MpUCYTCTBOBaTb
arpeccuBHbIe NPpUMeECH.

MpunGopbl cneayeT XpaHUTb Ha CTennaxax.

10 KomnnekTHoCTb

Mpubop 1 wr.
MacnopT u MapaHTUNHBIN TanoH 1 3k3.
PykoBoacTBo no akcnnyatauum 1 9K3.
MpumeyaHmne - Ma3rotoBuTeNnb OCTaBnsieT 3a COOOM nNpaBO BHECEHUSI [OMOSNIHEHUA B

KOMMNJIEKTHOCTb U3aenus.
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11 FapaHTUMHbIE 0GA3aTenbLCTBa

11.1 MsroToBuTENb rapaHTUpyeT COOTBETCTBUE Mnpubopa TpeboBaHWUAM TEXHUYECKMX YCIOBUMA
npu cobniofeHnn YCrioBuiA aKCnnyaTaumum, TPaHCNOPTUPOBaHNS, XPaHEHMS N MOHTaxa.

11.2 MapaHTUHBIN CPOK 3KCMnyaTauum 24 mecsita co AHSA NPOAaXW.

11.3 B cnyyae Bbixoga npubopa M3 CTpos B TeYeHue rapaHTUMHOrO cpoka npu cobnogeHunn
nonb3oBaTenem YCrnoBuI 3KCMryaTauun, TPaHCMOPTUPOBAaHNSA, XPaHEHUS U MOHTaxa npeanpustie
M3roToBUTENb 00S3YETCS OCYLLECTBUTL €ro 6ecnnaTtHblii PEMOHT UMK 3aMeHy.

11.4 Mopsapok nepefayun U3genus B peMOHT codepXXaTcsi B MacnopTe U B rapaHTUAHOM TarloHe.
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MpunoxeHune A. FaGapuUTHbLIN YepTex

Ha pucyHke A.1 npuBeaeHbl rabaputHele pasmepsbl npubopa.
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MpunoxeHue b. MogknoyeHne npndopa

O6wuii Bug npubopa C yKa3aHUSIMM HOMEPOB KMEMM W HauMeHOBaHWMA CBETOAMOLOB, €ro
NoAkMNioYeHne ceTu n npeactaBneHo Ha pucyHkax b.1, B2, HasHaueHue knemm npuBedeHo B
Tabnuue b.1.

3amMblkaHue knemm 3 1 6 NPMBOAUT K BOCCTAHOBIEHMIO 3aBOACKUX CETEBbLIX HACTPOEK.

. + 3aBOACKME

ng % ceteBbie
— P
£ & HacTpoiiku

"MUTAHWE" O
"RS-485" 0
"ABAPUA" O
"ur O

GXOJO)
OO

CeTb

PucyHok B.1 — Noaknto4yeHne npubopa k ogHodasHoOM ceTn
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3asoackne
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A

"MUTAHWE" O
"RS-485" O
"ABAPUA" O
o

QO ©

@0
P

-

Cetb

PucyHok B.2 — NogknioueHune npubopa k ogHohpa3HOM ceTu Yepes cornacyroLmi
TpaHccopmaTop
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Ta6nuua B.1 — HazHayeHMe KOHTaKTOB KITeMMHOW KONoaKu npubopa

Homep HanmeHoBaHue HasHaueHue
KOHTaKTa

1 B RS-485 nuHus B

3 3aBoacKue ceTeBble HAaCTPOWNKU
MutaHue ~ ot 90 oo 264 B unn,

2 PWR- MUHYyC nuTaHus = ot 20 go 375 B

4 A RS-485 nuHug A
Mutanue ~ ot 90 oo 264 B unun

5 PWR+ nntoc nutanusa = ot 20 no 375 B

6 3aBOACKME CETEBbIE HACTPOWKU

7

8

) He vicnonb3aytoTtca

10

11

12 Bxon «U»

25




MpunoxeHune B. OOWwmMe cBeaeHUs o NpoTokorax oomeHa RS-485

B.1 MapameTtpbl npotokona OBEH, nHaekcauusa napameTpoB

MapameTpbl B npubope pasgensioTcs Ha ABe rpynmbl: KOHOUIypaLMoHHbIE U onepaTUBHbIE.

KoHdurypauunoHHble napameTpbl — 3TO NapaMeTpbl, onpeensioLmne KoHdurypaumo npubopa,
3HaYeHusl, KOTopble NOMb3oBaTENb NPUCBAMBAET C MOMOLLbIO NMPOrpaMMbl-KOHUrypaTopa.

KoHurypaumoHHeiMM  napameTpamy HacTpauMBaeTcs CTpykTypa npubopa, onpegensoTcs
CceTeBble HAaCTPOWMKU U T. 4.

YCTaHOBMEHHbIE 3HAYEHUs] KOHPUIYPaALMOHHBIX MapamMeTpOB XpaHSATCS B 3HEProHe3aBUCMMOM
namsiTy Npnodopa 1 CoOXpaHATCS NPY BbIKMIOYEHUN MUTaHUS.

OnepaTvMBHble MapameTpbl — 3TO MapaMeTpbl, MepeHocAmMe UHPOPMAUMIO O COCTOSIHUM
npubopa Ha TEeKyLLUMIA MOMEHT BPEMEHMW.

3HayeHnss B onepaTuBHblE NapameTpbl BHOCUT MpuOOp MO pesynbTatam U3MeEpPEeHuH,
BbIYMCIIEHWUA UNW Mpounx AevcTBuin. OnepaTvBHbIE NapameTpbl OOCTYMHbl Ha YTEHWe ApyrmMu
npubopamu cetu unu nporpammamu MK npu obpatieHun k npubopy. Kaxapii napameTp UMeeT ums,
cocTosiLee 13 NaTMHCKMX OyKB (40 YeTbIpex), KOTopble MOTyT ObITb pa3aeneHbl TO4YKaMu, U Ha3BaHue.

OnepaTuBHble NapameTpbl He MMetoT uHaekca. OHU MHOEKCUpYOTCS Yepe3 ceTeBol agpec. B
npubope ecTb HECKOMNbKO ONepaTUBHbLIX NapamMeTpOB.

B.2 BasoBbI agpec npubopa B cetn RS-485

Kaxpapin npubop B cetn RS-485 fomkeH nMeTb CBOM yHMKanbHbIV 6a30BbI agpec.

Appecauus B npotokone OBEH

[nuHa 6asoBoro agpeca onpegensieTca napametTpom A.Len npu 3agaHum ceTeBbIX HacTpoek. B
agpece MoxeT 6biTb 8 nnbo 11 6ut. CoOTBETCTBEHHO, AMana3oH 3Ha4YeHun 6a3oBoro agpeca npu 8-
6utHol agpecaunmn — ot 0 go 254, a npu 11-6utHon agpecauum — ot 0 oo 2039.
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B npotokone OBEH npenycmoTpeHbI LUMpoKoBeLLaTenbHble agpeca, npu 8-6utHon agpecaumm —
255, a npu 11-6utHom agpecaumm — ot 2040 go 2047.

Basosbiln agpec npubopa 3agaetcst B nporpamme «KoHdpurypartop M110» (napametp Addr).

Mo ymonuaxuto npubop nmeet basosbi agpec = 16.

BasoBbin agpec kaxporo cnegyoLlero npubopa B ceTn 3agaeTcs criedylowmm obpasom:

[6a3oBbIN agpec npeapblayLero npubopa] +1.

Appecauus B npotokone ModBus

[unana3oH 3HaveHun 6asoBoro agpeca B npotokone ModBus — ot 1 go 255.

LLinpokoBeLaTenbHbIn agpec B npotokone ModBus — 0.

Appecauus B npotokone DCON

[nanasoH 3Ha4yeHun 6a3oBoro agpeca B npoTtokorie DCON — ot 0 go 255.

B.3 MacTtep cetn

[ns opraHusaumm obmeHa AaHHbIMK B ceTh no nHTepdericy RS-485 Heobxoanm MacTtep ceTu.
OcHoBHas dyHkuns MacTtepa ceT — MHMUMKMPOBaTbL OOMeH AdaHHbIMM Mexay OTnpaBuTenem u
Monyyatenem pAaHHbIX. [pubop He MoxeT ObiTb MacTepoM ceTu, OH BbLICTYNaeT B poOnu
Monyyatensa AaHHbIX.

B kauectBe MacTepa ceTu MOXHO 1UCNONbL30BaTh:

— nporpammupyemble koHTponnepsl (MJ1K);

— K c nogkntoyeHHbIM npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unu
USB/RS-485 (Hanpumep, OBEH AC4).

B npoTokone OBEH npegycmoTpeH Tonbko oavH Mactep ceTu.
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Mpunoxenue I KomaHabl ynpaBneHnsa npnbopom no cetn RS-485

1 KomaHabl npoTtokona OBEH
Komangabl npotokona OBEH npefcTtaeneHs! B Tabnuue IM.1.

Ta6nuua .1 — Komangbl npotokona OBEH

KomaHpa HASH | OaHHble 3anucu/uyteHus Tvn MpumeyaHue
AaHHbIX
HaseaHwue npubopa D681 |Ctpoka ASCIl, 8 6awt char Tonbko YTeHUe
dEv M3110-1H
Bepcwus nporpammbl 2D5B |ASCII, 5 6ant Vx.yy char Tonbko YTeHue.
VEr X — Homep Bepcuu, YcraHaBnuBaeTcs
YY- HoMep nogsepcum npeanpuaTueM-
U3roToBUTENEM
CkopocTb 0bmeHa B760 |Byte: unsigned |3anucb/MTeHne
bPS 0 - 2,4 kGur/cek; char  |[o ymonyaHuro — 2
1 — 4,8 kbut/cek;
2 - 9,6 kbuT/cek;
3- 14 4 kbuT/cex;
4 — 19,2 kbut/cek;
5 — 28,8 kbut/cek;
6 — 38,4 KbuT/cek;
7 — 57,6 Kbut/cex;
8 — 115 2 kbUT/CeK
[nvHa cnoBa gaHHbIX 523F |Byte: 7 unn 8 unsigned |3anucb/YTeHue.
Len char Mo ymonyaHuro — 8
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MpoponxeHue Tabnuubi .1

Komanpga HASH | laHHble 3anucu/yteHuns Tvn MpumeyaHue
AaHHbIX
Twn KOHTPONS YETHOCTYM E8C4 |Byte: 0 — koHTpORnS HeT; unsigned |3anuck/MTteHue.
PrtY 1 — 4eTHOCT; char o ymonyaruio — 0
2 — HEeYeTHOCTb
Konuuectso cton-6ut B72E |Byte: 0 — 1 cTon-6ur; unsigned |[lMo ymonuyaxuio — 0
Shit 1 -2 cron-6uta char
3apepxka oTBeTa npubopa 1E25 |Byte: unsigned | 3anucb/YTeHune.
rS.dL ot 0 po 255 mc char  |[lo ymon4aHuto — 45
CeteBolt TaiiM-ayT BEC7 |Byte: unsigned |3anuck/MTteHue.
t.out ot 0 po 600 cek short  |[To ymonuyaruto — 600
Apnpec npubopa 9F62 |Word_16: ot 0 go 2047 unsigned |3anuck/MTteHue.
Addr short | [lo ymonyaHuro —16
Twun npoTokona 77A0 |0 — ModBus ASCII; unsigned | 3anucb/YTeHune.
T.pro 1 — ModBus RTU; char  |lo ymon4aHuto —2
2 — OsBeH;
3 - DCON
[nuHa ceTeBoro agpeca 1ED2 |Byte: 8 — 8 6ur; unsigned |3anuck/MTteHue.
A.Len 11— 11 6ut char  |lo ymon4aHuio — 8
Kop nocnepgHein cetesoin 0233 |YTteHue:Byte: ot 0 go 255 | unsigned | TonbKo YTeHwue.
OLLNGKM Mocne BKMOYEHNSI char Koapbl owmnbok B
n.Err npubopa—-0 onucaHum npoTokona

OBeH
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MpoponxeHue Tabnuubi .1

KomaHaa

HASH

[OaHHble 3anucu/yTeHns

Tun
AaHHbIX

MpumeyaHue

Bant ctatyca
Stat

9C5B

YTeHue:

0 — owwnbka EEPROM

1 — owwmbka cesaAsm ¢ ALM
2 — owmnbka NpUMeHeHNs
napameTpoB

unsigned
char

Tonbko YTeHne

Pexum paboTbl
Mode

5304

7 — npubop paboTtaeT c
uenbIM1 Yncnamu, ecnum
6ut ycT. B 1.

5, 6 — He ucnonb3yeTcs
4 — pexxum KanubpoBku
3 — cnar 3aBepLueHus
KanubpoBku MacluTaba
2 — chnar 3aBepLieHus
KanubpoBKU CMeLLEHUsI
Hyns

1 — chnar 3aBepLueHus
KanubpoBKW BEPXHEW
TOYKM

0 — pe3ynbTaThbl
KanMopoBKn

unsigned
char

3anuck/MTeHne
lo ymon4aHuto — 0

3anucb N3MeHEeHUn B
3HEProHe3aBUCKHMYIO NaMATb U
nepexoi Ha HOBble CeTeBble
HaCTPONKM

Aply

8403

[ns npumeHeHus un
COXpaHeHUsi NapaMeTpoB
Hy>XHO 3anuncaTb 0x81

unsigned
char

3anucbk/MTenne
Io ymon4aHuto — 0
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OKoHu4aHue Tabnuubi N1

KomaHnga HASH | OaHHble 3anucu/uyteHus Tvn MpumeyaHue
OaHHbIX

KoadhdmumeHT TpaHcdopmaumsa | 0C6F o1 0,001 go 9999 float 3anuce/YTeHne
HanpskeHus no sxody 1 ¢ o ymony4aHuto — 1,0
nnaBatoLLen TOHKON

N.ul
N3mepeHHoe 3HaveHne 7174 float Tonbko yTeHue
HanpsikeHus no Bxogdy 1 ¢
nnaBatoLLen TOHKON

in.ul
3HaueHne namepeHHon Yactotel | 1425 float Tonbko YTeHne
CEeTU C NnaBatoLLEen TOHYKON

in.F

.2 KomaHabl npotokona ModBus

[ns npotokona ModBus peann3oBaHo BbIMOMHEHUE CNEAYHOLWNX PYHKLMIA:

— 03, 04 (read registers) — YTeHWe OQHOIO UM HECKOMbKNX PETUCTPOB;

— 06 (preset single register) — 3anncb 0AHOrO perncTpa;

— 16 (preset multiple registers) — 3anncb HECKOMbKMX PEMMCTPOB;

— 17 (report slave ID) — yTeHne nmeHn npmMbopa 1 BepCUK NporpaMmbl;

Ecnu agpec npubopa paBeH Hymtoo, Ans npotokona ModBus 370 wimpokoBellaTenbHbIA agpec,
npubop OyaeT BbINOMHATE KoMaHAabl 3armucy (06, 16), HO He OyaeT OTNPaBnATb KBUTAHUMU Ha
npuHaTbIe kKomaHabl. Ha agpeca 6onee 247 npubop pearvpoBath He byaerT.
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[nga dyHkumn 06 1 16 npu nonbiTke 3anMcaTb PerncTpbl, NpeaHa3HavYeHHbIe TOMbKO ANS YTeHUs,
UNY Npu nornbITke 0BpalleHusi K HeCyLLeCcTBYOLWMM peructpaMm Bo3spaliaetcs owmbka 1 («lllegal

functiony).

CTpykTypa 3anpoca u otBeTa ansi pyHkumm 17
®yHKUMA NO3BONSET NONYYUTL UMS NpUGOpa 1 BEPCUIO NPOrpamMMHOro obecneyeHus.
B Tabnuue .2 npeactaBneH 3anpoc Ha YTEHWE MMEHW U BepCUK NporpaMMHOro obecreveHus

npubopa c agpecom 12.

Ta6bnuua .2
Anpec PyHKUMA KoHTponbHas cymma
12 17 Y4
OTBeT Ha dpyHKumIo 17 npencrasneH B Tabnuue IM.3.
Ta6bnuua .3
Apnpec DyHKUMA Kon-Bo 6anT gaHHbIX [OaHHble 14 6auT KoHTponbHas cymma
12 17 14 M3110-1H VX.YY Y74

MNpumeyanue — Mons X n YY onpeaensatoTcs NpeanpuaTmemM-usroToBUTENeEM.
MapameTpbl NpoTokona ModBus npegctaBneHsl B Tabnuue M.4.
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Ta6nuua .4 — Peructpsbi npotokona ModBus

Homepa OaHHble Tun
Komanna perncTpos 3anucu/yTeHns AaHHbIX MNpymeyanve
HaseaHwue npubopa 0-3 M3110-1H char | Tonbko YTeHune
Bepcus nporpammbl 4-5 X — HOMep Bepcuu, char |Tonbko yTeHue.
YY- HomMep noasepcumn YcTaHaBnvBaeTcs
npeanpusTeM-
N3roToBUTENEM
CkopocTb obmeHa 6 Byte: unsigned | 3anuce/MTeHue.
0 — 2,4 kbuT/cex; char |llo ymonyaHuio — 2
1 — 4,8 kbut/cek;
2- 9,6 KbuT/cek;
3-144 K6I/IT/CeK
4 — 19,2 kbut/cek;
5- 28,8 KouT/cex;
6 — 38,4 kbuT/cex;
7 — 57,6 kbuT/cexk;
8 — 115,2 KouT/cek
[nvHa cnoBa AaHHbIX 7 Byte: 7 unn 8 unsigned | 3anuce/MTeHue.
char |lTo ymonyaHuto — 8
Tun KOHTPONS YETHOCTMU 8 Byte: 0 — koHTpons HeT; | unsigned | 3anuck/YTeHue.
1 — YeTHOCTb; char |llo ymonyaHuro — 0
2 — HEeYeTHOCTb
Konunuectso cton-6ut 9 Byte: 0—1 cton-6ut; |unsigned |3anuck/YTeHne.
1 -2 crton-6uta char |[llo ymonuaruro — 0
3apepxka oTBeTa npubopa 10 Byte: unsigned | 3anuck/\TeHune.
ot 0 po 255 mc char |[llo ymonuyaHuro — 45
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MpoponxeHue Tabnuusi .4

Homepa [aHHble Tun
Komanpa perncTpos 3anucu/uTeHns AaHHbIX Mpumeyanne
CeTeBon TaviM-ayT 11 Byte: unsigned | 3anuce/YTeHue.
ot 0 go 600 cek short | 1o ymonyaHuto — 600
Apnpec npubopa 12 Word_16: ot 1 go 255 |unsigned | 3anucb/MTeHue.
short | 1o ymonyaHuto —1
Twn npoTokona 13 0 — ModBus ASCII; unsigned | 3anuce/YTeHue.
1 — ModBus RTU; char |[lo ymonyaHuro —2
2 — OBeH;
3 - DCON
[invHa ceTeBoro agpeca 14 Byte: 8 — 8 6ur; unsigned | 3anuce/YTeHue.
11— 11 6ut char |[lo ymonyaHuro — 8
Koa nocneaHen cetesomn 15 Urtenne:Byte: ot 0 po|unsigned | Tonbko YTeHue.
oLnBKn 255 char
Mocne BKIIOMEHNSA
npubopa — 0
Bant ctatyca 16 UreHue: unsigned | Tonbko YTeHne
0 — owwnbka EEPROM char
1 — owwubka cBsi3n C
AN

2 — owmbka NpUMeHeHUs!
napameTpoB
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MpoponxeHue Tabnuusi .4

Homepa [aHHble Tun
Komanpa peI'VICTSOB 3anucu/uTeHns AaHHbIX Mpumeyanne

Pexum paboTbl 17 7 — npubop paboTaeT ¢ | unsigned | 3anuck/YTeHne

LuenbiMu Yyncnamu, char |[lo ymonyaHuto — 0

ecnu 6ut yct. B 1

5-6 — He ucnonb3yeTtcs

4 — pexxum KanubpoBku

3 — cnar 3aBepLieHus

KanMbpoBkM macluTaba

2 — bnar 3aBepLUeHus

KanmbpoBKM CMeLLeHns

Hyns

1 — chnar 3aBepLueHus

KanubpoBKWN BEPXHEW

TOYKN

0 — pesynbTathl

KanMGpOBKM
MonoxeHne aecAaTUYHON 18 0 (----) unsigned | 3anuce/YTeHne
TOYKW B LLeNIOM 3Ha4YeHun 1(---) char |[lo ymonyaHuro — 0
KoadpumLmeHTa 2(----)
TpaHcdhopmaLuum 3(----)
HanpsxeHus no exogy 1
Llenoe 3HayeHune 19-20 |ot 1809999 999 unsigned | 3anucb/YTeHune
KoadpuLmeHTa long |[o ymonyaHurwo — 1
TpaHcdopmauum

Hanps>XXeHna no Bxoay 1co
CMeLleHNEM TOYKU
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MpoponxeHue Tabnuusi .4

Homepa [aHHble Tun

Komanpa perncTpos 3aI'IVICVI/‘-ITeHVIi| AaHHbIX Mpumeyanne
MonoxeHne aecAaTUYHON 21 0(-- unsigned | 3anuce/YTeHne
TOYKW B LIeNOM 3HaveHune 1(-- ) char |[lo ymonyaHuto — 0
N3MEPEHHOro HanpsPKeHNs 2(----)
no sxoay 1 3 (— ---)
Llenoe 3HayeHune 22-23 |ot 0 go 999 999 signed |Tonbko YTeHune
N3MepPEHHOro HanpsXXeHus long |[To ymonyaHuio — 1
no Bxoay 1 co cmeLleHnem
TOYKU
[MonoxeHue gecaTuyHON B 24 0(----) unsigned | 3anuce/YTeHue.
Lienom 3HayeHve 1(----) char |[lo ymonyaruro — 0
M3MepPEeHHON YacToTbl ceTn 2(----)

3(---)

Llenoe 3HayeHve 25-26 |ot 0 pmo99 999 unsigned | Tonbko YTeHve
M3MepEeHHON YacToTbl ceTu long
CO CMeLLeHeM AeCATUYHON
TOYKU
KoachpuumeHT 27 -28 |ot 0,001 oo 9999 float 3anucbk/MTteHue.
TpaHcdhopmauum o ymonyaruro — 1,0
HanpsbxkeHns no Bxoay 1 ¢
nnasaroLen TO4YKon
M3mepeHHoe 3HaveHne 29 -30 float | Tonbko yTeHue

HanpsikeHus no Bxogdy 1 ¢
nnaBatoLLEen TOHKON
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OKoHuYaHue Tabnuubi .4

Homepa [aHHble Tun
Komanna perucTpoB 3anucu/uTeHus AaHHbIX Mpumesanve
3HaveHne namepeHHom 31-32 float | Tonbko yTeHue
4YacToTbl CETU C NiaBaloLlen
TOYKOW
3anncb amMeHeHun B 33 [na npumeHeHus n unsigned
3HEproHe3aBUCKMYIO COXpaHeHVst char
namsiTb U nepexon Ha napamMeTpoB HyXHO
HOBblE CETEBbIE HACTPOKM 3anucatb 0x81
Aply

B tabnuue I'.5 npeacrasneHbl koapl oGOk komanabl Aply.
Ta6bnuua .5 — Macka kogoB oWwM60oK Anst KomaHabl Aply

Homep 6uta OnucaHue oWn6Kn
3 He ypanocb coxpaHuTb B 3HEProHe3aBUCUMYHO NMaMsiTb MapameTpbl AN HACTPOWKN
n3mepeHun (permctpbl 14-16, 18, 20)
2 Heponyctumoe 3HayeHne B OAHOM 13 NapameTpoB Af1S HACTPONKN U3MEPEHNI
(perucTpbl 14-16, 18, 20)
1 He ynanocb coxpaHuTb B SHEPrOHE3aBUCUMYIO NaMsTb CETEBbIE NapamMeTpbl
(pernctpbl 0 -10)
0 HeponycTtumoe 3HayeHve B ceTeBbIX NapameTpax (pernctpsbl 2 -10)
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.3 Komangbl npotokona DCON
I.3.1 M'pynnoBoe cuMTbiBaHME AAHHbIX

Mocbinka: #AA[CHK](cr),
roe AA — agpec mogyns, ot 00 go FF;
[CHK] — kOHTpOnbHas cymma;
(cr) — cumBon nepesoaa cTpoku (0x0D).
OTBerT: >(0aHHblie)[CHK](cr),
raoe (OaHHbie) — 3anvcaHHble noapsn 6e3 npobenos pesynbTaTbl U3MEPEHUs B AECATUHHOM
npeacTaBneHun. [nmHa 3anucy 06 M3MepeHuUn HanpskeHWst paBHa AeBSITM CMMBONaM (BKIKOYasi 3HaK U
[ECATUYHYIO TOUKY), MprUYeM AecATUYHas TouKa MOXeT ObiTb CMelleHa He Bonee Yem Ha Tpu 3Haka. Mpu
nepepave 3HadyeHnn meHee 10 B Hayane 3HadeHns gobaensetca 0. Ha MecTe He[OCTOBEPHbIX AAHHbBIX
nepepaétcs 3HadeHne MuHyc 999999.9. [innHa 3anucn 06 M3MepeHun YacToTbl paBHa LLIECTM CUMBOMaM
(BKMIOYAA 3HAK 1 AECATUYHYIO TOYKY), MPUYEM AECATUYHANA TOYKa CMeLLieHa Ha ABa 3Haka.

Mpumep —  >+007100.23+50.05[CHK](cr).

M3mepeHHoe 3HaveHne HanpsbkeHus — 100,23 B;
M3mepeHHoe 3HadeHue vyactoTbl — 50,05 Mu.
Mpu cMHTakcnyeckon omnbke nnm owmbke B KOHTPOSBHON CYMME He BblaeTCs HUKAKoro oTBeTa.

I.3.2 CuuTbiBaHMe UMeHU Nnpubopa
Nocbinka: ~ $AAM[CHK](cr),
rae AA — appec moayns, ot 00 go FF,
[CHK] — koHTpOnbHasa cymma,
(cr) — cumBon nepesoga ctpoku (0x0D).
OTBerT: IAA(ums npubopa(8 cumeornos))[CHK](cr).
MNpumep — TAAM3110-1H[CHK](cr).

Mpu cUHTaKCUYECKO OLLMGKE WM OLIMOKE B KOHTPOSIbHOWM CyMMe He BblAAeTCsi HUKaKoro OTBETA.
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3.3 CuuTbiBaHMe Bepcuu NporpaMmmbl npubopa

Mocbinka:  $AAF[CHK](cr),
rae AA — appec mogyns, ot 00 go FF,
[CHK] — koHTpOnbHasa cymma,
(cr) — cumBon nepesoaa cTpoku (0x0D).
OTBeT: IAA(sepcusi(4 cumeona))[CHK](cr).
Mpumep — IAAX.yy[CHK](cr).
Mpw cuHTaKcMyeckon owmbke nnm oLwmMbKe B KOHTPOINBbHOW CYyMME He BblAAeTCsl HUKaKoro oTBeTa.
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