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BBepneHue

Hactosee pykoBOACTBO MO 3KCfyaTauMu  npedHasHayeHO  Ans  O3HAKOMITEHUS
obcnyxuBatoLLero nepcoHana C YCTPOWCTBOM, MPUHLMIOM AEWCTBUSI, KOHCTPYKUMER, paboTon u
TEXHUYECKUM OOCnyXvBaHVEM MoAynsA aHanoroBoro Beoga MB110-224.2A (B ganbHelwem no
TEKCTY MMeHyeMbIX «npubop» nnm «MB110»).

Mpubop BbINyckaeTcsi COMMacHO TEXHUYECKVM YCIOBUSM U UMeeT ceptudmkat cootetctBust FOCT-P.
MpuBop 3aperncTpypoBaH B ['0CyapCTBEHHOM pPEECTPEe CPEACTB M3MEPEHUIA.



TepMuHbI 1 aGbpeBUaTyphbl

Wma napameTpa — Habop CMMBOMOB, OAHO3HAYHO ONpeensioWmin AOCTYN K napameTpy B
npubope.

WHpekc napameTpa — YMCIIOBOE 3HaYeHNe, oTnnYaloLLee napaMmeTpbl OAHOTUMHBLIX 3NIEMEHTOB C
OVHaKOBbIMW MEHaMMW.

KoHdmrypaumoHHble napameTpbl — napameTpbl, onpeaensiowye KoHdurypaumio npubopa.
3apatoTca B nporpamMmme-koHdurypartope.

KoHdpurypaumsa — coBokynHOCTb 3HA4EHWUI NapamMeTpoB, onpeaensioLmx paboty npubopa.

Mactep cetn — npubop (unu MK), nHuummnpylowmin obMeH daHHbIMM B ceTu RS-485 mexay
oTMpaBuTENeM 1 nonyyaTtenem AaHHbIX.

HasBaHue napameTpa — CroBecHoe onvcaHvie napameTpa.

HCX — HopmanbHasi ctatuyeckas xapakrepucTuka. XapakrepucTuka (rpadmk), nokasbiBaroLlas
COOTHOLLIEHME BbIXOAHOIO CUrHarna AaTyuka K 3HauyeHuo n3MepsieMon r3n4ecKon BENMUYMHBI.

OnepaTuBHbIe NapameTpbl — AaHHblE, KOTOpble Npubop nepedaet no cetn RS-485.

MK — nepcoHanbHbI KOMMbIOTEP.

CeTeBble NapameTpbl — cryxebHble napameTpsbl, onpedensiowme paboty npubopa B cetn RS-485.

®dopmaT AaHHbIX — TUM 3Ha4YeHU napaMeTpoB (LEenoe YUCo, YUCNO C MNiaBalolwen TOYKOM

nap.).
dopmar 3anuncu Yymcna «0x00» o3HayaeT, YTO YMCNO yKa3aHo B LLecTHaguaTtepuyHoMm cdopmare

cuucneHus. Hanpumep, 3anucb «0Ox1F» 03HayaeT, 4ToO HanucaHo LiecTHagauaTepuyHoe uucno 1F,
3KBMBaANeHTHOe AeCATUYHOMY Yucny 31.



1 HasHa4yeHune npubopa

MpuGop npefHasHayeH ANs U3MEPEHUsI aHanoroBblX CUrHanoB BCTPOEHHBIMU aHANOroBbIMU
BXOAamu, npeobpasoBaHUs W3MEPEHHbIX BeSIMYMH B 3HaYeHWe (U3NYECKOW BENMUYMHBI 1
nocriegyoLen nepegayn aToro 3HavyeHus no cetn RS-485.

MpuGopbl MOryT GbITb UCMONb30BaHbLI ANIsi MOCTPOEHWUS aBTOMAaTWU3MPOBAHHBLIX CUCTEM cBopa
AaHHBIX B PasnuyHbix 06nacTsx MPOMbILNEHHOCTH, CEeNbCKOr0 U KOMMYHASIbHOTO XO3SIACTBA, Ha
TpaHcnopTe.



2 TexHUn4YeCcKue xapakTepuMCcTUKMN U YCNOBUSA IKcnyaTauum
2.1 TexHU4YeCcKne xapakTepmMcTuku npmubopa

MB110 paboTtaet B ceTn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCIl, DCON.

MB110 He sBnsetrca Mactepom ceTu, noatomy cetb RS-485 pormkHa umeTb MacTtep ceTw,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-cucTtemoun, KOHTponnep unu perynsatop. B kavectse
MacTtepa cetun MoryT wucnons3oBatecsi npubopsl OBEH TPM151, TPM133, koHTponnepsl
OBEH MNK un t.0.

K MB110 npepoctaBnsietcs 6ecnnatHbin OPC-gpaviBep u 6ubnuoteka craHgapta WIN DLL,
KOTOpble PEKOMEHAYeTCsl WCMomnb3oBaTb MNpU  MoAkMveHun npubopa k SCADA-cuctemam K
KOHTpoOMepam Apyrix NPOu3BOAUTENEN.

KoHdurypuposaHne MB110 ocyuiectBnsietcs Ha K yepe3 agantep uHTepdeiica RS-485/RS-
232 unn RS-485/USB (Hanpumep, OBEH AC3-M unu AC4, coOTBETCTBEHHO) C NOMOLLbIHO NPOrpammbl
«KoHdurypaTtop M110», BXOAsILLEN B KOMMIEKT NOCTaBKMW.

OcHoBHble TexHu4Yeckue xapaktepuctuku MB110 npuseaeHsl B Tabnuue 2.1.



Tabnuua 2.1 - XapaktepucTuku npuéopa

HaumeHoBaHue

3Ha4yeHune

HanpshkeHue nutaHus:

90...264 B nepemeHHOro Toka
(HOMWHanbHOE HanpskeHne
220 B) yactotown 47...63Iy,

unm

20...375 B nocTosiHHOro Toka
(HOMMHanbHOE HanpsXkeHne

24 B)
MoTpebnsiemas mowHocTb, BA, He Gonee 6
KonunyectBo aHanoroBbIx BXO40B 2
Bpewmsi onpoca ogHoro Bxoga*:
TEPMOMETPbI CONPOTUBIIEHUS, C, He Bonee 0,8
TepMo3anekTpuyeckue npeobpasoBaTeny n yHUUUMpOBaHHbIE
curHarnbl MOCTOSIHHOMO HarpsiKeHUst U Toka, C, He Gonee 0,4
Mpenen ocHOBHOWM NpPVYBEAEHHON NOrPELLUHOCTU NPU U3MEPEHNM:
TEpPMO3NeKTpuYeckumm npeobpasosatensimu, % +0,5
TEpMOMETPamMu COMPOTUBIIEHNS U YHUDULIMPOBAHHBIMY +0.25
CurHanamMu NoCTOSHHOTO HaMPshKEHWs! U Toka, % =
HanpsxeHne BCTPOEHHOrO CTOYHMKa NUTaHus, B 24 £3
TOK BCTPOEHHOIO UCTOYHUKA NUTaHusi, MA, He Gonee 50
RS-485

MHTepdenc cBsI3N C KOMMbIOTEPOM




MpoaomxeHune Tabnuubi 2.1

HaumeHoBaHue 3Ha4yeHune

MakcmmanbHasi ckopocTb 06meHa no nuHtepdericy RS-485, 6ut/cek 115200

OBEH; ModBus-RTU;

MpoToKON CBSA3W, CNOSb3yeMbI ANa nepeaayn nHgopmaummn ModBus-ASCII: DCON

IP20 co cTopoHbl nepeaHen

naHenu,
Crenenb saumTsl kopryca IPOO co CTOPOHbI KNEMMHON
KONoaKu
abapuTHble pa3mepbl npubopa, MM (63x110x73)+1
Macca npubopa, kr, He 6onee 0,5
CpefHuii cpok cnyx6bl, net 8

Mpumeyanue * Onpoc BxOAOB MPOWUCXOAWT MOCiieAoBaTeNlbHO, T.e. OMNpOC [ABYX BXOAOB 3alMeT Bpems,
paBHOe cymMMe onpocoB Bxoga 1 v Bxoga 2.




Tabnuvua 2.2 - MCHOHbSyeMbIe Ha BXoAe curHasibl NOCTOAHHOIO TOKa, HanpsixkeHust U cConpoTuBneHuns

3 Mpepen
HayeHue eguHULbI o
HaumeHoBaHue ﬂuanasoy MnagLuero OCHOBHOW
n3mepeHuin, % npueeaeHHON
paspsaa, en. um. norpewHocTH, %
CurHan nocTosiHHOro HanpsiXXeHus
-50...+50 mB | 0...100 | 0,1 | +0,25
YHudmumpoBaHHble curHansi no FOCT 26.011-80
0..1B 0...100 0,1 40,25
0..5vA 0...100 0,1
0...20 mA 0...100 0,1 40,25
4...20 MA 0...100 0,1
CurHan conpoTuBneHus
0...5000 Om | 0,5%...100 | 0,1 | 40,25

Mpumeyanue * [nanasoH conpotmenexus ot 0 go 25 Om BocnpuHUMaeTcsl NPMGOPOM Kak KOpoTKoe

3aMblKaHWe gaT4ynKa.




Ta6bnuua 2.3 - Ucnonb3yembie Ha BXxoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4nkm)

3HaueHue Mpenen
HaumeHoBaHue Awanason €AnHULbI OCHOBHOW
n3mepenmii, °C mnagwero npuBeAeHHOW
paspsiga, °C norpewHocTn, %
TepmomeTpbl conpotuBneHus no FOCT P 8.625-2006
Tepmonpeo6Gpa3oBarenu conporusneHus no FOCT 6651-94*
Cu 50 (0:=0,00426 °C ") -50...+200 0,1
50M (0=0,00428 °C™") —200...+200 0,1
Pt 50 (0:=0,00385 °C ") —200...+850 0,1
500 (¢=0,00391 °C ™) —240...+1100 0,1
Cu 100 (0=0,00426 °C ™) —50...+200 0,1
100M (0=0,00428 °C™" —200...+200 0,1
Pt 100 (0:=0,00385 °C ™) —200...+850 0,1
1000 (0:=0,00391 °C ") —240...+1100 0,1
Ni 100 (0:=0,00617 °C ) 60..+180 0,1 *0,25
Pt 500 (0=0,00385 °C ") —200...+850 0,1
5000 (0=0,00391 °C ™" —250...+1100 0,1
Cu 500 (0=0,00426 °C ™) —50..+200 0,1
500M (0=0,00428 °C " —200...+200 0,1
Ni500 (0:=0,00617 °C ") —60...+180 0,1
Cu 1000 (0:=0,00426 °C ") -50...+200 0,1
1000M (0=0,00428 °C ™) —200...+200 0,1
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MpoaomxeHne Tabnuubi 2.3

3HaveHue Mpenen
HaumeHoBaHue Avnanaso €AnHULbI OCHOBHOW
namepeHmui, °C mnagwero npuBeaeHHOMN
paspspaa, °C norpeliHocTu, %
Pt 1000 (0:=0,00385 °C ") —200...+850 0,1
1000 (0:=0,00391 °C ™" —250...+1100 0,1 +0,25
Ni 1000 (0:=0,00617 °C™") —60...+180 0,1
TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1
TXKK (J) —200...+1200 0,1
THH (N) —200...+1300 0,1
TXA (K) —200...+1360 0,1
TOO (S) -50...+1750 0,1
TN (R) —50...+1750 0,1 0,5
TMP (B) +200...+1800 0,1
TBP (A-1) 0...+2500 0,1
TBP (A-2) 0...+1800 0,1
TBP (A-3) 0...+1800 0,1
TMK (T) —250...+400 0,1

Mpumeyanue * MNpubopkl, paboTawwme ¢ TepmonpeobpasoBatensmm conpotmenexdus ¢ HCX no
TOCT 6651, npegHa3HaveHbl Ans Mcnonb3oBaHus B ctpaHax CHI
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2.2 YcnoBusA aKkcnnyaTtauum npubopa

Mpunbop akcnnyaTupyeTcs Npu criefyoLwmnx yCroBusx:

®  3aKpbiTble B3pblIBOOE30NacHbIE NoMelleHns 6e3 arpecCnBHLIX NapoB 1 rasos;

e Temnepatypa okpyxatoLlero Bo3gyxa ot MuHyc 10 go +55 °C;

. BEPXHUIA npeden oTHocUTenbHOW BnaxHocTn Bo3gyxa 80 % npu +25 °C 1 6onee HU3KUX
TemnepaTtypax 6e3 koHaeHcauum Bnaru;

e  aTmocchepHoe aaBneHue ot 86 o 106,7 kla.

Mo ycTOMYMBOCTM K KNMMaTUYECKUM BO3AEWCTBMSIM NPWU JKCMyaTaumm npubop cooTBeTcTByeT
rpynne vucnonHenusa B4 no FOCT P 52931-2008.

Mo ycTo4MBOCTM K BO3AEUCTBUIO aTMOCKHEPHOro AaBreHust npubop oTHocuTcs K rpynne P1 no
FOCT P 52931-2008.

Mo ycTOMYMBOCTM K MeXaHU4YeckuM BO3OENCTBUAM MpW 3KChnyatauum npubop cooTBeTCTByeT
rpynne mncnonHeHns N1 no FOCT P 52931-2008.

Mo aneKkTpoMarHWTHON COBMECTMMOCTU MOAYNM OTHOCSITCA K obopyaoBaHuio knacca A o
FOCT P 51522-99. [lonyckaeTcs npu nogave MMMYbCHBIX MOMEX KpaTKOBPeMEHHOe MpeKkpalleHue
obmeHa no cetn RS-485. O6meH [omkeH BOCCTaHaBNMMBATLCS Cpa3y MO OKOHYaHWU AEWCTBUSI
rnomexw.
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3 YcTponcTBo npubopa

3.1 KoHcTpykuus npubopa

Mpubop BbiMyckaeTcs B NacTMaccoBOM Koprnyce, npeAHasHayeHHoM Ans kpennewus Ha DIN-
perKy WwupuHoi 35 MM 1nu Ha cteHy. MabapuTHbIN YepTex npubopa npuseaeH B MNpunoxeHun A.

Ha BepxHelt cTopoHe npubopa pacnonoxeHbl psabl KNEMM «MOA BUHT», NpeAHa3Ha4YeHHbIX Ans
noaBedeHuss NpPOBOAOB NuTaHus, WHTepdenca RS-485, nogknodeHnss patumkoB. Cxema
noakIoYeHns K knemmam npubopa npuseaeHa B Mpunoxenun b.

Pa3bemHas KOHCTpyKUMS knemm npubopa no3BOnseT OCYLIECTBMSATb ONepaTUBHYIO 3ameHy
npnbopa 6e3 AemMOHTaxa MOAKMIOYEHHBbIX K HEeMY BHELUHWX NUHUIA CBSi3W (noapobHoe onvcaHune
3aMeHbl npubopa npueeaeHo B Nn. 6.3 u B Mpunoxexun IM).

Ha nuuesoi naHenn npubopa pacrnonoxeHbl CBETOANOAbI:

. «RS-485», curHanusmpylowmii MuraHueM o npuemMe AaHHbIX Npubopowm;

e «[MuTaHue», CBETALLMIACA NPY BKIIOYEHUN MUTAHWUS.

3.2 NepBuyHbIE Npeobpa3oBaTenu (AaTynkm)

MepBuyHble npeobpa3oBaTenn (daTyuvku) npedHasHaydeHbl AN KOHTpons  dpusnyeckux
napameTpoB ob6bekTa (TemnepaTypbl, [AaBneHus, pacxoga W T.M.) M npeobpasoBaHns WX B
3MEKTPUYECKNE CUTHarbl, ONTUMarbHbIE C TOYKU 3peHUs fanbHenLwen nx obpaboTku.

B kayecTBe BXOAHbIX A4AT4MKOB Npnbopa MoryT BbITb NCNOMb30BaHbI:

e TepMOMETpbl CONPOTUBIEHNS;

e Tepmonapbl (TEPMO3MNEKTpUYECKNe npeobpasoBaTenu);

e  aKTMBHble npeobpasoBaTeny C BbIXOAHLIM @HaroroBbIM CUTHANoOM B BuAE MOCTOSIHHOMO

HanpsKeHWs, CONPOTUBIEHNS UMK TOKa;
®  [aTYMKM NOMOXEHUS UCTMIOSNTHUTENbHBLIX MEXaHW3MOB;
e  CyXue KOHTaKTbl pefne unu BbiKmo4aTens.
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3.2.1 TepmoMeTpbl CONPOTUBIIEHUA

TepMoMeTpbl CONPOTMBEHNS NPUMEHSIOTCS A8 U3MEePEeHNa TeMrnepaTtypbl OKpyXatoLLen cpeael
B MecTe YCTaHOBKM Aatyuka. MpuHUMN AeNCTBMS TakMx 4aTYMKOB OCHOBaH Ha CyLLEeCTBOBaHUM Y psiaa
MeTannoB BOCMPOU3BOAMMOW W  CTabUIbHOW  3aBMCMMOCTM  aKTMBHOMO  COMPOTUBMEHUS  OT
TemnepaTtypbl. B kayectBe matepuana ans warotornieHnss TC B MPOMBILLNIEHHOCTM Yalle BCero
ncnonb3yeTcsi cneumansHo obpabotaHHast MeaHas (ans gatymko TCM), nnatuHoBas (4ns AaT4YMKOB
TCIM) unn Hukenesas (ans gatymkos TCH) npoBoroka.

BbixogHble  napameTpbl TC  onpedensioTcss  UX  HOMWMHAmNbHbIMU - CTATUHECKUMU
XapaktepucTtukamu, ctaHgaptmusoBaHHbiMM TOCT P 8.625-2006. OcHoBHbiMM napameTpamu HCX
ABMAIOTCA: HayanbHOe COMPOTUBMEHWEe AaTtumka R, u3MmepeHHoe npu Temnepatype 0°C, wu
TemnepaTypHbIi KO3(MULMEHT CONPOTUBIIEHNS 0. — OTHOLLEHWE PasHULIbl CONPOTUBMEHNIA AaTynka,
uaMepeHHbIX npu Temnepatype 100 °C u 0 °C, k ero conpotusneHuno, nsmepeHHomy npu 0°C  (Ro),
fdeneHHoe Ha 100 °C n oKpyrmeHHoe [0 MATOro 3Haka nocre 3anston. B cessu ¢ Tem, yto HCX
TEpPMOMETPOB COMPOTUBAEHUS — PYHKUMUM HeNnHerHble (ans TCM B MB110-224.2A

obnactu oTpuuatenbHblx TemnepaTyp, a ana TCIM Bo Bcem Bron X-1
avanasoHe), B npubope npedycMOTpeHbl — cpeactBa  Ans
) pubope  npepycmoTp P R T~ T onxz
NMHeapu3aumn nokasaHuin. t
Bo wusbexaHue BNUSHUA COMPOTMBIIEHWA COEOMHUTESbHBIX Bxon X-3

NPOBO/IOB Ha pesynbTaThbl U3MEPEHNs TeMMepaTypbl, NOAKIIOYeHNe
JaTuvka K npubopy crieayeT NpoM3BOAWTb MO TPEXMPOBOAHOM
cxeme. [pu Takoli cxeme K ogHOMy w3 BbiBogos TC PucyHok 3.1
NOAKMIOYAITCS OHOBPEMEHHO ABa MPOBO/A, COSAUHSIOLLNX €ro

¢ npnbopom, a K APYroMy BbIBOAY — TPETUIA COeAMHMTENbHLIA NPoBoA. [N MOMHON KOMMEHcaLmm
BMUSHNA  COEAVMHUTENbHLIX MPOBOAOB Ha pesynbTaTbl M3MepeHuil Heobxoaumo, uYToBbl WX
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COMpOTMBNEHUA ObINM paBHbI APYr APYry (4OCTaTOMHO WCMOMb30BaTb OAMHaKOBble NpoBOAa
paBHoOW AnuHbl). MpuMep cxembl nogkntodeHns TC k Bxoay 1 npubopa npencrasneH Ha pycyHke 3.1.

3.2.2 TepmoaneKtpuyeckue npeobpasoBaTteny (TepMonapbl)

TepmoanekTpuueckue npeobpaszoBaTenu  (TepMonapbl) Takke Kak WM TEepMOMETPbI
COMPOTMBIEHNS NMPUMEHSIIOTCS AN U3MepeHnst TemnepaTypsbl. MpuHUMN AeicTBUS TepmMonap OCHOBaH
Ha acbpekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM HAarpeBaHne TOYKM COEANHEHNS ABYX PA3HOPOAHbIX
NPOBOAHWUKOB,  BbI3bIBAET Ha  MNPOTUBOMOMOXKHBIX ~ KOHLUAX  3TOM  LEenM  BO3HUKHOBEHWE
anekTpogswxywen cunol — TepmoOAC. BenuumHa Tepmo3OC u3HavanbHO onpegensieTcs
XMMUYECKMM COCTaBOM MPOBOAHMKOB W, KPOME 3TOro, 3aBUCUT OT TeMnepaTypbl Harpesa.

HCX Tepmonap pasnuuHbix TunoB craHgaptusoBaHbl [OCT P 8.585-2001. Tak kak
XapakTepucTUK Bcex Tepmornap B TOW UMM MHOW CTEMNeHU SBNSATCA HEMUHENHbIMU PYHKUMAMK, B
npubope nNpefycMoTpeHbl CPeACTBa AN NMHeapy3auuy nokasaHuin.

Toyka COeAuHEHVS  Pa3HOPOAHbLIX  MPOBOAHUKOB MB110-224.2A
HasbiBaeTcs paboyMm crnaem Tepmonapbl, @ UX KOHLbI -
CBOGOAHLIMU KOHLIAMM UMM, UHOTAA, XONOAHbLIM CraeM.  pabouui Bxop X-1
PaGounit cnan Tepmonapbl pacrnonaraetca B MecTe, — CnaM +
BblIOPaHHOM [NA KOHTPONs TemnepaTtypbl, a CBOGOAHbIe Bxon X-2
KOHLIbI MOAKII0YaKTCA K M3MepuTensHOMy npubopy. Ecnn <
MOAKMIOYEeHNEe CBOBOAHBIX KOHLIOB HENOCPEACTBEHHO K Bxoa X-3
KOHTakTaM npubopa He npeacTaBnseTcs BO3MOXHbBIM =

(Hanpumep, K3-3a UX yganeHHOCTM Apyr oT gpyra), To BETE. o]

TeMnepaTypel
coeavHeHWe TepMornapbl C  MPUBOPOM  HEOBXOAMMO  yonopmoro cnas
BbINOMHATH npw nomMoLuu KOMMEHCaLMOHHbIX
TEPMOSMNeKTPOAHbIX  NPOBOAOB  wnu  kabenen, ¢

obs3aTenbHbIM cobnogeHnem nonapHOCTH nx
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BKItOUeHUs. HeoGXoaAMMOCTb NPUMEHEHMs1 Taknx NpoBoaoB obycrnoeneHa Tem, Yto 3C Tepmonapbl
3aBUCWUT He TOMbKO OT TemmnepaTypbl paboyero cnasi, HO Takke M OT TemnepaTypbl ee CBOOOAHbIX
KOHLIOB, BEMWYUHY KOTOPOW KOHTPOMMPYET creunarnbHbii AaTynK, pacrnonoXeHHbIn B npubope. Mpu
3TOM UCMOSb30BaHWE TEPMOINEKTPOAHbLIX Kabenew Mo3BonsieT yBenuuUTb ANUHY NPOBOAHUKOB
TepMonapbl U «nepeHecTn» ee cBoOOAHbIE KOHLbI K KNTeMMHUKY npubopa.

Mpumep cxembl nogkntoverns TI1 k Bxogy 1 npubopa npefctaBneH Ha pucyHke 3.2.

BHuumanme! [ns pabotel ¢ npubopom MOryT ObiITb UCMONb30BaHbl TOMbKO TepMonapbl C
N30MMPOBaHHBLIMA U He3a3eMneHHbIMU paboyrmy cnasiMu, Tak Kak oTpuuaTeribHble BbIBOAbI WX
cBoOOAHbIX KOHLOB 00beanHeHbl Mexay cobol Ha Bxoae npubopa.

3.2.3 AKTMBHbIe Npeobpa3oBaTenu

AKTVMBHble npeobpasoBaTenM C  BbIXOOHbIM  aHArNoroBbIM MB110-224.24
CUrHanoM MPUMEHSIIOTCA B COOTBETCTBUM C HAa3HAYeHWeM aaTtuvka Ans 0B
M3MepeHust  TakMx  (pU3NYecKMX napameTpoB  KaK  [JaBreHue, S04 B
TemnepaTypa, pacxof, YPOBeHb W T.M. BbIXOAHbIMK CUrHaNamm Takux
AaTynkoB  MOryT ObiTb, M3MeHsioeecs MO NMHEWHOMY 3akoHy |1 Bxop X-1
HanpsbkeHMe MOCTOSHHOTO TOKa, BENMUYMHA TOoKa WNW BenuyuHa Byon X-2
COMPOTMBIEHMS AaTUVKa. R,

MWTaHWe aKTMBHLIX OATYMKOB MOXET OCYLLECTBNSATHCA Kak OT Bxon X-3

BCTPOEHHOro B MPMOOP MCTOYHUKA MOCTOSIHHOTO TOKa C BbIXOAHBIM
HanpsikeHveM 24 + 3 B, Tak 1 OT BHeLLHero 6roka nuTaHus.
MoaknioyeHWe [aTyYMKOB C  BLIXOAHLIM CUrHamoMm B Buae PucyHok 3.3

NocTosiHHOro  Hanpsbkenus  (-50,0...50,0 wmB, 0..1,0B) wu
conpotuBreHusi (0...5000 Om) MOXET OCyLeCTBMATLCS HEMNOCPEeACTBEHHO K BXOAHbIM KOHTaKTam
npubopa, a 4aT4YMKOB C BbIXOAOM B BUE TOKa — TOSMbKO MOCIE YCTAHOBKM LUYHTMPYHOLLErO pe3uctopa
conpotumerieHnem 50,0 Om (gonyck He 6onee 0,1 %).
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B kayecTBe LyHTA peKOMEHAYeTCs WCMONb3oBaTb BbICOKOCTAOUIbHbIE PEe3nUCTOpbl  C
MUWHUMarbHbIM 3HaYeHUeM TemrnepaTypHOro koadduLumeHTa cConpoTuBeHns, Hanpumep, Tuna C2-9B
UIn pesncTopsbl, NOCTaBMsAEMbIE B KOMMMEKTE C NPUGOpOMm.

Mpumep cxembl MOAKMIOYEHUS] aKTMBHOIO AaTyMka C TOKOBbIM BbIXOAOM K Bxody 1 npuGopa
npeacTaBneH Ha pucyHok 3.3.

BHumanume! Mpy MCNONb30BaHWUM aKTMBHbLIX AAaTYMKOB criedyeT MMeTb B BuAY, YTO «MUHYCOBbLIEY
BbIBOb! MX BbIXOAHbIX CUrHANoB B Npubope o6beanHeEHbI MeXay COBOMN.

3.3 NMopsapok NpoxoxaeHUs curHana

3.3.1 Npuem curHana

CurHan c gatuvka, usMepsitollero gpuandeckuin napameTp obbekta (TemnepaTypy, AaBrneHue u
T.N.), noctynaet B npubop B pe3ynbTaTe MOCNeAOBATENbHOTO OMpoca AaTynkoB npubopa.
MonyyeHHbIi curHan npeobpasyetcsa no AaHHbiIM HCX B umdpoBble 3HaveHus. B npouecce
06paboTkn CcuUrHamoB OCYLUEeCTBRSETCA WX unbTpauusi OT MOMEX W KOPPeKuMs Moka3aHwii B
COOTBETCTBUW C 3a4aHHLIMU NONb3oBaTeNnemM napameTpamm.

3.3.2 Onpoc paTuMKoB

3.3.21 Onpoc paTtumkoB U 06paboTka WX CUrHamoB W3MEPUTENIbHLIM  YCTPOWCTBOM
OCYLLECTBNSIETCSA NOCNeA0BaTENbHO MO 3aMKHYTOMY LIMKITY.

3.3.2.2 BkroyeHne noboro gaTtyMka B CMMCOK Onpoca MpOM3BOAMTCS aBTOMaTU4ecku nocre
3agaHna Tuna ero HCX B napameTpe in-t. MNpu ycrtaHoBke B napameTpe in-t 3HaveHus oFF
(OTKIMIOYEH) 4aTYMK U3 CrKCKa onpoca MUCKIoYaeTcs.
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3.3.3 UamepeHue TeKyLLMX 3Ha4YE€HUA BXOAHbIX NapaMeTpoB

3.3.3.1 CurHanbl JaTtyMkoB NOCTYnalT Ha BXO4 M3MEpPUTENbHOro YCTPOWCTBA, rAe NpoucxoauT
BbIYMCIIEHNE TEKYLUMX 3HAYEHUI KOHTPONMPYeMbIX M3nyecknx napaMmeTpoB 1 npeobpasoBaHne nx B
uncpposon Bua.

3.3.3.2 Tpu pabote c TepmMoOMETpaMu COMPOTUBIIEHUS U TepMmonapamu BbIYUCMEHWE
TemnepaTtypbl npon3soaunTcs no ctaHgaptTHeiM HCX (FTOCT P 8.625-2006 n TOCT P 8.585-2001).

ans KOPPEKTHOro BbIYWCIEHNS napameTpos, KOHTpONMpyeMbIX Ha obbekTe
TEepMO3neKTpuyeckumm npeobpasoBatensmu, B CxemMe npeaycMoTpeHa aBToMaTuyeckasi Koppekuust
nokasaHum npubopa no TemnepaTtype CBOOOAHBIX KOHLOB Tepmonap. [aTuMk KOHTpons 3ToMn
TemrnepaTypbl pacriofioXeH BHYTPM npubopa Yy KNEeMMHbIX KOHTaKTOB, NpeAHa3HayeHHbIX Ans
noAkmoYeHns  nepBuYHbIX  Npeobpas3oBaTeneil. ABTomaTudeckass koppekuusi obecneuvBaeT
npaBurbHbIe NOKazaHWsA Npubopa Npu U3MeHeHUN TeMnepaTypbl OKpYXXatoLLel ero cpeabl.

B HekoTopbix cnyyasix (Hanpumep, Npu NpPoOBEAEHUM MNOBepku npubopa) aBToMaTU4eckas
KOppeKums no TemnepaTtype CBOOOAHbLIX KOHLOB TepMonap MoOXeT ObiTb OTKMYeHa yCTaHOBKOW B
napametpe CJ-.C 3HayeHusi oFF. lMpy oTkNoYeHHOW Koppekumn TemnepaTtypa CBOGOAHbIX KOHLOB
Tepmonap npuHuMaeTcs pasHoi 0 °C, 1 ee BO3MOXHbIE UBMEHEHWS B pacyeT He NMPUHUMAIOTCS.

3.3.3.3 Npwu paboTe ¢ akTMBHBIMU Npeobpa3oBaTENAMU, BbIXOAHBIM CUrHANOM KOTOPbIX SBMSIETCS
HanpskeHWe wnu TOK, B npubope npedycMOTpeHa BO3MOXHOCTb MacliTabupoBaHus LUKanbl
namepeHusi. Tpu  3TOM  BblUACNEHWE  TEKyLUMX BEMUYMH  KOHTPONMPYeMbIX napameTpoB
OCyLLEeCTBNSIETCA NPU MOMOLYM MacLUTabupyloLWwMX 3HaYeHW, 3afaBaeMblX WHAMBMAYanNbHO ANs
KaXxgoro Takoro gatyvka. Mcnonb3oBaHue MacluTabupylolmx 3HaYeHWn No3BOMsSeT Mofb3oBaTento
oTobpaxaTb KOHTponupyemble uanyeckme napameTpbl HEMOCPEACTBEHHO B eauHuuUax WX
n3mepeHusi (aTtmocdepax, kunonackansix, metpax u T. A.). MacwrabvpoBaHue LWkanbl n3mepeHus
npon3BoAMTCA Npu ycTaHoBke napameTpoB Ain.L — HxHen n Ain.H — BepxHel rpaHuL, AvanasoHa.
Mpn 3TOM MUHMMaNbHOMY YPOBHIO BbIXOAHOrO CuUrHana gatyuka 6yaeT COOTBETCTBOBATb 3HaueHwue,
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3agaHHoe B napametpe Ain.L, a MakcMmanbHOMY YPOBHIO CWrHama — 3HayeHve, 3afjaHHoe B
napametpe Ain.H.

[anbHenwas obpaboTka cCMrHanoB AaTyvKka OCyLEeCTBNAETCHA B 3aAaHHbIX eAMHNLAX N3MepeHns
no TIWHEWHOMY 3akoHy (MpsMo  nporiopyuoHanbHoMy npu  Ain.H > Ain.L  wnu o6pamHo
nporopyuoHansHomMy npn Ain.H < Ain.L). PacyeT TekyLlero 3Ha4yeHusi KOHTPONMPYEMOro aTYMKOM
napamMeTpa Nnpou3BOANTCH N0 OAHON M3 OpMy:

(Ain.L — Ain.H)-(lgx— Tpun)

Mpu Ain.L > Ain.H Myap=Ain.L - | I (1)
MaKC™ 'MUH
(Ain.H = Ain.L)-(I gy = Tyun)
Mpu Ain.L < Ain.H Mpam=Ain.L + (2)
Imake™ Tmun
roe: Ain.L, Ain.H — 3aJaHHble 3HaveHna napameTpos Ain.L u Ain.H;
I Bx — TeKyLlee 3HayeHne BXOAHOro curHana;
| MuH, | makc — MVHUManbHOEe WM MakCMMalribHOe 3HaYeHWsi BXOAHOro curHana
AaTyuka no AaHHbIM Tabnvubl 2 (MA, MB vnn B);
Muam — N3MepeHHoe NpubopoM 3HayeHVe napameTpa.

Mpumep - MNpu ncnonb3oBaHUM AaTymka ¢ BbIXOOAHLIM TokoM 4...20 MA (Tun gatyuka 10 B napameTpe
in-t), kOHTponupytowlero aaeneHve B guanasoHe 0...25 atMm., B napameTpe Ain.L 3agaeTtcs 3HayeHue
00,00, a B napameTpe Ain.H - 3HaueHune 25,00. MNMocne aToro o6paboTka 1 oTobpaxeHue nokasaHumn
OyaeT npon3BoanTLCS B aTMocdepax.

19



3.3.4 Undposasa punbTpaumsa nsamepeHun

3.3.4.1 [Ons ocnabneHuns BNUsHWUS BHELIHUX WMMYNbCHLIX MOMEX Ha 3KChnyaTauMOHHbIe
XapakTepucTuku npubopa B nporpammy ero paboTbl BBeAeHa LuudpoBas dunbTpaums pe3ynbTaToB
n3MepeHun. dunbTpauns OCyLLECTBMNAETCH HE3aBUCUMO AMNS KaXAOro kaHara M3MepeHWsi BXOAHbIX
napamMeTpoB ¥ NPOBOAMTCA B Ba 3Tana.

3.3.4.2 Ha nepBom aTane n3 TeKyLUMX U3MEePEHUI BXOAHbIX NapaMeTpoB OT(UbTPOBLIBAIOTCA
3HaYeHusl, MMELLME SIBHO BbIpaXXEHHbIE «MpoBanbl» WnU «Bblbpockl». [Onst aToro B npubope
OCYLLIECTBISIETCA HEMNPEPLIBHOE BbIYMUCIIEHNE PA3HOCTU Mexay ABYMsSI pesyrnbTatamu MocnegHux
N3MEpPEHUI OHOTO M TOrO >Xe BXOAHOro NnapameTpa, BbIMOMHEHHbIX B COCEAHWUX LMKNax ornpoca u
CpaBHeHWe ee C 3afaHHblM npefenbHbIM OTKNOHeHWeM. [py 3TOM ecrnu BblYUCIIEHHAsi Pa3HOCTb
npeBbILAET 3aAaHHbI Npeaen, To pe3ynbTaT, NonyYeHHbI B NOCNEAHEM LMKIE onpoca, cyYMTaeTcs
He[OoCTOBEPHBLIM, AarbHenlwas obpaboTka ero NpMOCTaHaBMUBAETCH W MPOU3BOAMTCS MOBTOPHOE
n3mepeHve. Ecnu HegocToBepHbIN pesynbTaT Obin Bbl3BaH BO3AEWCTBMEM MOMEXM, TO MOBTOPHOE
M3MepeHVe NoATBEPAUT STOT PaKkT U MOXHOE 3HAYEHUE aHHynupyeTcsi. Takon anroputm obpaboTku
pe3ynbTaToB M3MEPEHWIA MO3BONSET 3aLUUTUTL NPUMBOP OT BO3AEWCTBUS €AMHUYHBLIX MMMYIbCHBIX U
KOMMYTaLUMOHHbIX MOMEX, BO3HUKAIOLLMX HA NPpOM3BOACTBE Npu paboTe cnnoBoro 06opyaoBaHus.

BenvunHa npegenbHOro OTKMOHEHUst B pesynbTaTax [ABYX COCEAHWX W3MEpEeHun 3agjaeTcs
nonb3oBatenem B napametpe «lonoca dunbTpay in.FG uHauBMAOyanbHO ANS Kaxgoro gatyvka B
eanHULax, U3MePSIEMbIX UMW (OU3NYECKMX BETNUYMH.

B obem cnyyae, npu Beibope «lMonockl chunbTpay cnegyeT UMeTb B BUAY, YTO YEM MEHbLUE ee
3aflaHHOE 3HaYyeHune, TeM Mnyylle NOMEeX03alUMLLEHHOCTb M3MEPUTENBHOMO KaHarna, Ho npu 3ToM (13-
32 BO3MOXHbIX MOBTOPHbIX U3MEPEHUIT) Xyxe peakums npubopa Ha BbICTpoe hakTuyeckoe n3mMeHeHue
BXOOHOr0O napameTpa. Bo nsbexaHve NoBTOPHbIX M3MepeHuit npu 3agaHumn «lMonockl unbTpa» Ans
KOHKPETHOro JaTyvka criedyeT pyKOBOACTBOBATbCSH  MaKCMManbHOW  CKOPOCTbIO  U3MEHEeHUs
KOHTPONMMPYeMOro UM napameTpa npu 3KCnfyaTauuu, a Takke YCTaHOBMEHHOW [Ans Hero
neproanYHOCTbLIO onpoca.
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Mpy HeobGxoguMOCTHN AaHHbIN hUNbTP MOXEeT ObITb OTKIIOYEH ycTaHOBKOW B napametpe in.FG
3Ha4veHus 0.

3.3.4.3 Ha BTOpOoM 3Tane dunbTpaumMn OCYLECTBMSETCA CrraxvBaHve (gemndupoBaHue)
nonyyeHHblx no n. 3.3.4.2 pe3ynbTatoB W3MEPEHUA B Criydae WX BO3MOXHOW OCTaTOYHOW
dnykTyaumm.

MepepaToyHas yHKUMA 3BeHa, OCYLLECTBMSAOLIEro npeobpa3oBaHne BXOAHOrO cuUrHana Ha
3TOM 3Tane cunbTpauum, No CBOUM MapameTpam COOTBETCTBYET (PUIbTPY HU3KMX YacTOT MEPBOro
nopsigka c NOCTOSIHHOW BpemeHu T. [Mpu nocTynneHun Ha Bxon cdunbTpa ckadkoobpasHoro curHana,
€ro BbIXOAHOW CUrHan yepes Bpems, paBHOe T, M3MeHUTCS Ha BenuuuHy 0,64 oT amnnuTyabl ckauka,
Yepes BpeMms, paBHoe 21, - Ha BennynHy 0,88, yepes Bpems, pasHoe 31, - Ha BenuynHy 0,95 1 1.4. no
3KCMOHEHLMANbHOMY 3aKOHY.

«MocTosiHHas BpemeHn chunbTpa» 3agaeTcs nonb3oBaTernieM B CEKyHAaX WUHAMBWUAYanbHO Ans
KaXx4oro kaHana npv yctaHoBke napameTtpa in.FD.

Mpv 3apgaHum napametpa in.FD cnegyeT umeTb B BuAy, 4YTO YyBENWYEHWE €ro 3HaYeHUsi
ynydlwaeT MoOMEX03allULLEHHOCTb KaHana W3MEPEHUsi, HO W OAHOBPEMEHHO YBENWUYUBAET €ro
MHEPLUMOHHOCTb. TO ecTb peakumss npubopa Ha ObICTpble W3MEHEHWS BXOOHOW BENUYMHBI
3amepnsieTcs.

Mpy Heob6XxoAUMOCTUN AaHHbIN PUNBLTP MOXET ObITb OTKMHOYEH YCTaHOBKOW B mapameTpe in.FD
3Ha4eHus 0.

BpemeHHble anarpamMmmbl paboTbl LMGPPOBLIX PUINBTPOB CM. Ha pUCYHKe 3.4.
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THGM 4
leaKT
t -
PucyHok 3.4, a - KoHTponupyemas t
Temnepartypa PucyHok 3.4, 6 - ®UNbTpbI OTKMHOYEHbI
THGM TH.‘!M A
3aAaHHoe
3Havenme in.FG s
= t
t PucyHok 3.4, r - BkntoueH ¢punbTp in.FG u
PucyHok 3.4, B - BkntoveH unbTp in.FG in.Fd

3.3.5 Koppekuus usmepeHum

3.3.5.1 TlonyyeHHble B pe3ynbTaTe BbIYUCNEHUA OTPUINBTPOBAHHbIE TEKyLME 3HAYeHUs
M3MEpEHHbIX BENWYMH MOTyT GbiTb OTKOPPEKTMPOBaHbI NMPUOOPOM B COOTBETCTBUM C 3adaHHbIMU
nonb3oBaTernieM KOpPEKTUPYHOLLMMU NapameTpamu.

B npubope Ans kaxporo kaHana naMepeHust npeaycMoTpeHbl ABa KOPPEKTUPYIOLLMX NapameTpa,
C MOMOLLBIO KOTOPbIX MOXHO OCYLIECTBMSTb CABUI U W3MEHEHWE HaKoHa W3MepuTesibHOM
xapaktepuctuku. CHavana BbINOMHSETCS CABUT, 3aTEM HAKIOH XapakTEPUCTUKY.
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3.3.5.2 CpBur xapaKTepuCTMKM OCYLLECTBRSieTC nyTem anrebpanyeckoro CyMMUpOBaHMs
M3MEPEHHON 1 O0TUNbTPOBAHHOM Mo N. 3.3.4 BENWYMHDLI C
KOPPEKTUPYIOLMM 3HaYeHNeM §, 3aaHHbIM B napameTpe T,°c/
in.SH anga gaHHoro gaTtymka. r Vs

KoppekTupytoLee 3HadeHne & 3apaeTcs B Tex ke m: 623 xopperm 7,
eaVHMLAX M3MepeHus, Y4TO U n3MepsieMbln PU3NYECKUI L '| ,/
napameTp 1 CIYXWT ANs YCTPaHeHUs BNUSHWUSA HavyanbHON -
MOrpeLLUHOCT NepBUYHOrO npeobpasosaTens (Hanpumep,
3HaveHnsa Ry y TepMOMETPOB CONPOTMBEHNS).

10°
B 8 8 8
N

Mpumeyanne - [lpu pabote C  NNAaTUHOBLIMU
TepMornpeobpasoBaTensiMu CONpoTUBIIEHNS Ha 3adaHHOe
B napameTtpe in.SH 3HayeHne caBura HaknagbiBaeTcs S S SR
Koppekums HenmHerHoct HCX pgatyvka, 3anoxeHHas B |0 20 4 60 80 100 T,°C
nporpamMmMe 06paboTkn u3mepenuii. [pumep casura ARHL |(50) (71.3)  (Rycu, OM)
n3MepuTenbHON XapaKTepuUCTUKn rpacomyeckn  Rorew Ry

npeacTasneH Ha pucyHke 3.5.

&

3.3.5.3 WN3meHeHue HaknoHa XapaKTepUCTUKK PucyHok 3.5

ocyLecTBnseTcs nyTem YMHOXEHUS
OTKOPPEKTMPOBAHHOW MO napameTpy in.SH uamepeHHOW BENWYMHbI Ha NOMpaBOYHbIN KOIPMUUNEHT
0., 3Ha4YeHNe KOTOPOro 3aJaeTcs rnofib3oBaTenemM ANs Kaxaoro Aatyvka B napameTpe in.SL. [aHHbIv
BWA KOPPeKUMn MOXeT ObiTb MCMOMb30BaH AN KOMMEHCaLun MOrpeLiHoCTen camux AaT4MKOB MK
NMOrpeLLHOCTEN, CBSA3aHHbIX C pa3bpocoM COMPOTUBIEHWI LLYHTUPYIOLLMX pe3nucTopoB (npu paboTte ¢
npeobpa3oBaTensiMn, BbIXOAHbIM CUrHaroMm KOTOPbIX $BMSETCA TOK). 3HayeHwe nomnpaBoOYHOro
koachuumeHTa B 3apgaeTca B Ge3pasMepHbix eauHuuax B AuanasoHe 0,900... 1,100 nepea ero
YCTaHOBKOW 1 MOXeT ObITb onpeaeneHo no dopmyne:
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B = Mdpakt : Muam 3)

roe B — 3HayeHWe MOMpaBOYHOrO KO3(PUUMEHTa, YCTaHaBNMBaeMoro B
napameTpe in.SL;
Ndrakt  — bakTUUecKkoe 3HAYEHNE KOHTPONMPYEMOro BXOAHOIO napameTpa;
Muam — U3MepeHHOoe Npubopom 3HayeHne napameTpa.

lMpumep  M3MEHeHUsT  HakrmoHa  U3MepUTENbHON
XapaKkTepucTukn rpaduyeckn npeactasneH Ha pucyHke 3.6.  T,°c 4

Onpepenutb HEO6X0AMMOCTb BBEAEHUSI MOMNPABOYHOrO r V4
KoadpdumUMeHTa MOXHO, W3MepMB MakCUMarbHoe Wnu 100 f /
6nu3koe K Hemy 3HayeHWe napameTpa, rae OTKIIOHeHue
HaKrnoHa  M3MepuTenbHOW  XapaKkTepucTuku  Haubonee
3aMeTHo.

BHumanue! 3agaHne KOPPEKTUPYIOLLNX 3Ha4YeHun,
OoTNMYaloLWMXCA OT 3aBOACKMX ycTaHoBok (in.SH = 000.0 n
in.SL = 1.000), n3ameHsieT CTaHAapTHble MeTpororn4yeckme
XapaKTepuCTMKM Npubopa 1 JOMKHO MPOU3BOAUTLCS TOMBKO A -

B TEeXHUYEeCcKu 060CHOBaHHbIX cnyyasx 0 20 40 60 80 10 T.,°C
KBanndULMpOBaHHbIMK cCrieuuanicTamu. (50) .3 {“:::.:A:OMI

/ © KOppeRLMeR
Y/ T=Toou B

8 &8 g8 8
>N

3.3.5.4 TllonydyeHHaa nocne dwunbTpaumnm u
KoppeKuum pesynbTupyloLas nHdopmaums 06
N3MepeHHbIX 3HaYeHNAX BXOAHBIX NapamMeTpoB NocTynaeT Ans nepeaayn B cetb RS-485.

PucyHok 3.6

24



3.3.6 [luarHocTmka paboThbl NepBUYHLIX NpeobpasoBaTtenen

B npouecce paboTbl npubop KOHTpONMpyeT paboTOCMOCOGHOCTL MOAKIOYEHHbIX K HeMy
nepBuYHbIX nNpeobpasoBaTenent u, Npu oBGHapyXeHUW HeucnpaBHOCTU NO6GOro M3 HUX, nepepaet
coobuieHve 06 owmbke no ceteBoMy MHTEpPdency RS-485.

Owwubkn hopmumpytoTcs:

e npu paboTe C TEPMOMETPaMM COMPOTUBMEHWS B Crydyae WX oOpbiBa WNM KOPOTKOO

3aMblKaHust;

e pu paboTe C TepMO3NeKTpUYeckumMn npeobpasoBatensmMu (TepmMonapamMu), B criydae ux
obpbiBa, a Takke Npu YBENWYEHUM TemnepaTypbl CBOOOAHbLIX KOHLOB TEPMOMNap CBbille
90 °C vnu npu ee ymeHbLueHnn Hwke muHyc 10 °C;

e npu pabote c nbObIM TUMOM MEPBUYHLIX MNpeobpa3oBaTeneir B Criydae nonyvyeHust
pe3ynbTaToB M3MEPEHUI, BLIXOASLLMX 3@ YCTAHOBMEHHbIE AN AaHHOMO AaTyvKa rpaHuvubl
AnanasoHa KOHTpons.

HekoTopble TuMbl HEWCMPaBHOCTEN MEpPBUYHLIX MNpeobpas3oBaTenieM He MOryT ObiTb
AnarHocTupoBaHbl NpUGopoM. K HUM OTHOCATCS! OOpPbIBbI AATYMKOB TOKa U HANPSPKEHUs (M3MEPEHHbIN
BXOJ BblJaeT HyneBOe 3HaYeHWe WNW AUAarHoCTUMPYeT Kak HeMCrnpaBHOCTb «3HayYeHWe CrULLIKOM
Marno») M KOpPOTKOE 3aMblkaHue Tepmorap (npy K.3. TepMonapbl U3MEpeHHOEe 3HayeHue paBHO
TemnepaTtype X0ro4Horo crasl).

W3-3a BBEAEHHOW B NpUGOP AMArHOCTUKU KOPOTKOTO 3aMblkaHWUs TEPMOMETPOB COMPOTUBIEHUS
npvbop BOCMPUHUMAET CUrHarbl CONPOTUBIEHUs MeHee 25 OM Kak HeOCTOBEpHbIE, B CBSI3U C 3TUM
patyuk 0..5000 OM He MOXeT M3MepsiTb curHanbl B AuanasoHe oT 0 go 25 Om (ot 0 go 0,25%
AvanasoHa).
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4 PaboTta ¢ npu6opom
4.1 MNMporpamma «KoHdurypatop M110»

CuuTbiBaHWe, W3MeHeHWe W 3anncb napameTpoB npubopa OCyLECTBNSETCH C MOMOLLbLIO
nporpammbl «KoHdurypatop M110». UHdopmauusi o paboTte ¢ nporpammoii «KoHdurypatop M110»
npeAcTaBneHa B pyKOBOACTBE MOMb30BATENSA Ha AMCKE, MOCTABNSAEMOM B KOMMNEKTe C MpMbopoMm.

4.2 OpraHusauusa o6meHa gaHHbimu ¢ MB110. NMpoTtokonbl o6MeHa

MB110 MoxeT paboTaTb Ha OAHOM M3 YeTbIpex pPasnunyHbIX NPOTOKONOB OOMeHa UHGopMaLmei
0 pe3ynbTaTtax uamepeHui: npotokone OBEH, ModBus-RTU, ModBus-ASCII unv DCON.

Bbibop npoTokona cyllecTBnseTcs M3MeHeHWeM 3HadyeHus napameTpa Prot, koTopoe MoxeT
npuHumarth 3HadyeHne OBEH, ModBUS-RTU, ModBus-ASCIl 1 DCON.

Ona opraHusauum obmeHa AaHHbIMKM B ceTu no uHTepdercy RS-485 no niobGomy npoTokony
Heobxoanum Mactep ceTtn. OcHoBHas dyHKuMa Mactepa ceT — MHULMMPOBAaTb OOMEH AaHHbIMU
mexagy OTtnpasutenem u lNonyyatenem gaHHbix. B kavyectBe MacTtepa ceTu MOXHO MCMONb30BaThb
OBM c nogkntodeHHbIM apjantepoMm OBEH AC3-M unu AC4, wnu pasnuuHble npubopbl ¢
nHTepdericom RS-485, Hanpumep, OBEH TPM151, nporpammupyembie KoHTponnepsbl  T.4. MNpubop
MB110 He MOXeT BbINONHATL PyHKUMM MacTepa ceTw.

4.2.1 O6meH no npotokony OBEH

Mpu pabote no npotokony OBEH npubop ucnonb3yeT eauHCTBEHHLIM ONEPaTUBHLIN napameTp
rEAd, cnyxawmn ans nepegadu pesynbTata uamepeHun ogHoro Bxoga MB110. Tun napametpa
rEAd — yucno ¢ nnasatowen Toukow (Float) c MmoandmkaTopom BpeMeHu.

[na nonyyeHus 3Ha4yeHWn ¢ kaxgoro n3 Asyx BxogoB MB110 HeobGxooumo nmonyynTb 3HaYeHUe
napametpa rEAd c kaxzoro us AByx ceTeBbix aapecosB npubopa.
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Ona obmeHa [OaHHbIMKM criegyeT 3aHecTu B chnucok onpoca Mactepa cetu OBEH: ums
onepaTMBHOrO NapamMeTpa, ero TWUM AaHHbIX M agpec. OTU Xe CBeAeHVs — yKa3aTb B CeTeBbIX
GunbTpax npubopoB-nomnyvatenen aHHbIX.

Apnpecauumsa onepaTMBHbIX napamMeTpoB npotokona OBEH.

Kaxabin Bxog MB110 nmeeT cobCTBEHHbIV ceTeBOM agpec. Takum obpasom, npubop 3aHumMaeT 2
agpeca B agpecHoMm npocTtpaHcTBe cetn RS-485. Agpeca MB110 gomxHbl crnegoBaTtb nogpsa; Ans
yaobcTBa 3ajaHus agpecoB 3ajaeTcs Tonbko Bas3oBbIM agpec, KOTOpbI COOTBETCTBYET agpecy
Bxopa 1. [ins kaxxgoro nocneayoLlero BXxoaa aapec yBenuymsaetcs Ha 1.

Mpumep. basosbii agpec npubopa Addr = 32. [ins MB110 BbigensioTca agpeca B agpecHOM
npocTtpaHcTee cetn 32-n n 33-n.

Tabnuua 4.1

Bxopg 1 Bxopn 2
PacueT ceTeBoro agpeca Addr Addr+1
CeTeBoW agpec Bxoga 32 33

T.e. OByxKkaHanbHbli NPUGOP C TOYKM 3peHust paboTbl C ero onepaTvBHLIM MapaMeTpoM
«pacnagaeTcsi» Ha ABa ofHOKaHasbHbIX Npubopa - namepuTens.
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4.2.2 O6meH no npotokony ModBus

Paborta no npotokony ModBus moxeT natn B pexumax ASCII mnn RTU, B 3aBucumocTn ot
3HayeHusa napameTpa Prot. Mo npoTtokony ModBus MoxHO cumTaTb pe3ynbTaTbl U3BMEPEeHUIn Kaxaoro
BXOAa, BpeMsl u3MepeHuss u ero crtatyc. CuuTbiBaHWe wuaeT cTaHAApTHbIMU AN npoTokona
KOMaHAaMu YTeHus rpynnbl pernctpoB (komaHga Homep 03 nnv 04).

PesynbTaTbl M3MepeHusi npeacTaBnstoTcs B AByXx copmaTtax: 4-x GalToBble 3HAYeHuUs C
nnasatowen Todkon (6e3 BpemMeHu) u 2-x GaiiToBoe Uuenoe. Llenoe uucno — 3710 pesynbTar
n3MepeHusi, pasgeneHHblii Ha 10 B cTeneHu, 3agaHHoi napametpom dP. 3HayeHne dP MoxeT GbiTb
paBHo 0, 1, 2, 3 1 3agaeTca OTAeNbHO ANS KaX4oro kaHana.

MpumeyaHue - CrnegyeT nNoHWMaTb, Y4TO nMpu 3agaHum napametpy dP 3HayeHunn 2 n 3 mMoxer
BO3HWKHYTb CWUTyauMsi, Korda M3MepeHHoe 3HaueHue, ymHoxeHHoe Ha 10 B cTenewn dP  Gyper
6onble 32767 nnu MeHblue -32768 (ans 3HayYeHWn co 3Hakom) unu Gonblue 65535 (ons 3Ha4YeHun
6e3 3Haka). Takue 3HayeHuWs He MoryT ObiTb nepefaHbl B copmaTte uucna int16. O1o cnegyet
yYnTbIBaTb NPU 3aaaHum 3HadveHus dP.

Oba dopmaTa MOXHO CcHMTaTb HE3ABUCKUMO, Kaxaoe No cBoeMy agpecy (cM. Tabnuue 4.2).

Bpemsi uamepeHus — ato uuknudeckoe Bpems ¢ warom 0,01 cek, nepegaBaemoe B AByX GanTax.
Bpemsi TO4HO COOTBETCTBYET BPEMEHU MPOBEAEHUs U3MEPEHUsi B JaHHOM KaHare u npu paboTe ¢
HUM (Hanpumep, Npu BbluMCNeHNM AuddepeHumanbHon cocTasnsowen npu MUO-perynupoBaHun)
MOXHO He YyuuTblBaTb 3adepxky nepedaunm no cetm RS-485. OTcyeT UMKIMYECKOrO BPeMeHM
HauyMHaeTcs npu BKMIOYEHUM npubopa n Kaxable 65536 TakToB (4TO cooTBeTCcTBYeT 655.36 cek)
BpeMsi 06HynsieTcs. AHanorM4yHo BpeMeHu, NpuHaTomy B npoTtokone OBEH.

CraTtyc m3mepeHuss — aTto peructp npoTtokona ModBus; 3HadeHune B perucrpe CoaepXuT Kop
VCKITIOYNTENBHOW CUTYaLMK, BO3HUKLLEW B pe3ynbTaTte usaMmepenus. lNogpobHee cm. n. 4.2.4.
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Ta6bnuua 4.2

MapameTtp Twvn Appec peructpa
(hex) (dec)

[MNonoxeHne AecaTUYHON TOYKM B LIESTOM 3HaveHun ans exoaa 1 int16 0000 0
(3Hay. DP)
Llenoe 3HayeHne namepeHune Bxoga 1 co cMeLLeHneM TOYKM int16 0001 1
Crartyc nsmepenuns Bxoga 1 (ko UCKMIOYUTENBHOW CUTyaLMK) int16 0002 2
Linknnyeckoe Bpems nsmepeHus exoaa 1 int16 0003 3
M3mepeHue Bxogda 1 B NnpecTaBneHun ¢ nnasBaoLent TO4KON Float32 0004,0005 4.5
MonoxeHne AeCATUYHON TOYKM B LIeNIOM 3HaYeHun ans Bxoaa 2 int16 0006 6
(3Hay. DP)
Llenoe 3HayeHne nsmepeHune Bxoga 2 CO CMeLLeHNEM TOYKM int16 0007 7
Cratyc nsmepenuns Bxoga 2 (KOA UCKIOYUTENbHOW CUTyaLum) int16 0008 8
Linknnyeckoe Bpems nsmepeHus Bxoga 2 int16 0009 9
M3mepeHune Bxofa 2 B NpeAcTaBeHUn C NMiaBatoLen TOHKON Float32 | 000A,000B | 10,11

MpumeyaHue - Bce perncTpbl TONbKO Ha YTEHUE.
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4.2.3 O6meH no npotokony DCON

Mo npotokony DCON npou3BogutCcs nepedadya TONbKO MapameTpoB C pesynbTaTamu
namepeHuin. CyLlecTByioT ABa TWMNa KOMaHA: rpynnoBoe YTEHWE M YTEeHWE NO KaHanam.
1) MpynnoBoe cuuTbiBaHMe AaHHbIX:
Mocbinka: #AA[CHK](cr)
lne: AA - apgpec npubopa, ot 00 oo FF
[CHK] — KoHTponbHas cymma
(cr) — cumBon nepesoga ctpoku (0x0D)
OTBeT: >(naHHbIe)[CHK](cr)
loe: (maHHbIE) — 3anucaHHble nogpsn 6e3 npobenoB pesynbTaTel ABYX W3MEpPEHUA B
OecsATUYHOM npeAcTaBneHun. [nvHa kaxaon 3anucu o6 ogHOM M3MepeHUM paBHa MNAaTu
CMMBOMaM, MOSIOKEHUEe [EeCATUYHON TOYkM npubop onpedensieT aBTOMaTUYECKM B
3aBVICUMOCTU OT U3MEPEHHOro 3HayeHusi. [py BO3HMKHOBEHUW B U3MEPUTENIbHOM KaHane
UCKMIOYUTENBHOW cuTyaumm (cM. n. 4.2.4) Bo3Bpalyaetcsi 3HaveHne -9999.9 mnun +9999.9.
[unarHocTuky Tuna UCKIYUTENBHOW CUTYaLMN HE MPOU3BOAUTCS.
Mpumep:
>+100.23+34.050[CHK](cr)
Mpy cMHTaKkcnyecKkon oLnbKe nnm owmbke B KOHTPOSIBHOW CYMME: HMKaKoro otTBeTa
2) NMokaHanbHOe CYMTbIBaHWE AAaHHbIX:
Mocbinka: #AAN[CHK](cr)
lne: AA - apgpec npubopa, ot 00 oo FF
N — Homep kaHana ot 0 Ao 1
[CHK] — KoHTponbHasi cymma
(cr) — cumBon nepesoga ctpoku (0x0D)
OTBerT: >(naHHble)[CHK](cr)
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loe: (paHHbIE) — [OecATMYHOe MpeacTaBneHve pesynbTaTa W3MepeHusi, CO 3HakoMm (NSTb
3HavaLmx uudp).

Mpumep : >+120.65
Mpwn 3anpoce AaHHbIX € HecyLllecTByloLero kaHana oteeT: 2AA[CHK](cr)
Mpwy cuHTakcnyeckon ownbKe nnm olwmbke B KOHTPONBHOW CYMME: HUKaKoro oTeeTa.

4.2.4 UckniounTenbHble cUTyauum

Ecnu umeet mecTo ucknounTensHasi cUTyaums (Hanpumep, o6pbIB AaTymka), TO Npy UCNpaBHOM
npubope npoucxoauT nepefada cneunanuampoBaHHOro nakeTa.

Mpn nepegaye koda WCKMHOUUTENBHOM cuTyauun npu obmeHe no npotokony OBEH npovicxoaut
nepejaya nakeTa, B rore JaHHbIX KOToporo uaeT ogHobarToBasi nocbinka. baTt cogepxut nepeble 4 6uta
paBHble 1, BTOpble 4 G1Ta coaepaT Kof UCKMIOUUTENBHOM cuTyaumm (cM. Tabnuuy 4.3).

Mpy BO3HUKHOBEHWMW WCKMIOYUTENBHOW cuTyaumMu npu obmeHe no npotokony ModBus kog
UCKIMIOYUTENBHOW CUTyauuu nepegaeTcss B perucTpe cratyca, a B perucTpax, cogepalimx
pe3ynbTaTbl U3MEPEHUSI, COXPaAHSIIOTCS NOCNEAHNE KOPPEKTHO NOMYyYEHHbIE 3HAYEHMSI.
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Tabnuua 4.3

XapakTep UCKNIOYUTENBHOWU CUTyaLumn Onsa npotokona OBEH: [nsa npotokona ModBus:
3Ha4vyeHue B NocCbIsike 3Ha4YeHue B peructpe

crartyca

MamepeHue ycnewHo nepepaeTcs pesynbrat 0x0000

V3MepeHVst

3HayeHne 3aBeJOMO HEBEPHO 0xFO0 0xF000

[aHHble He rotosbl. Heobxoammo aoxaaTscs 0xF6 0xF006

pEe3ynbTaToB NEPBOrO M3MEPEHNIS MOCIE BKIYEHUS

[aTymK OTKMOYEH 0xF7 0xF007

Benuka Temnepartypa cBo60oaHbix koHuoB TI1 0xF8 0xF008

Mana Temnepatypa cBobogHbIx koHuoB TI1 0xF9 0xF009

VI3mepeHHoe 3Ha4YeHne CNULLKOM BEMUKO 0xFA 0xFO0A

VI3mepeHHoe 3Ha4yeHVe CMLIKOM Marno 0xFB 0xF00B

KopoTKkoe 3aMblkaHne gaTuunka 0xFC 0xF00C

O6pbIB gaTyunka 0xFD 0xF00D

OrtcyrctBMe cBsian ¢ ALIM 0xFE 0xFOOE

HeKoppeKTHbIN KanMbpoBOYHbIA KO3 MULNEHT OxFF 0xFOOF

4.3 BoccTaHOBIEHME 3aBOACKUX CeTeBbIX HAaCTPoekK npubopa

BoccTaHoBEeHWe 3aBOACKUX CETeBbIX HACTPOeK Mpubopa MCMonb3yeTcs npu yCTaHOBKE CBA3M
MeXay KOMMbITEPOM M MpUGOPOM Npu yTepe WMHMOPMauUMM O 3afaHHbIX 3HAYEHUsIX CeTeBbIX
napameTpoB npubopa.

[na BOCCTaHOBMNEHWS 3aBOACKMX CETEBbIX HACTpoeKk npubopa HeoGXoAMMO BbIMOMHUTL
cnenylolime OencTaus:

. OTKMOYNTL NuTaHne MB110;

e OTKPbITb 3arnyLIKy Ha NULEBOI NaHenu npubopa;
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YCTaHOBUTb Nepembluky X2 B nonoxeHne «3aMKHYyTO»; npu 3ToM npubop paboTaeT c
3aBOACKMMM  3HAYEHUSMM CeTeBbIX MapaMeTpoB, HO B €ro NamsaTM  COXPaHSTCH
YCTaHOBIEHHbIE paHee 3Ha4YeHUsi CeTeBbIX NapameTpoB;

BKIMIOYNUTb NUTaHWE;

BHumaHue! HanpspkeHve Ha HeKOTOpbIX 3rieMeHTax neyaTtHon nnatbl npubopa MB110-
224.2A onacHo Ansa xu3Hu! [MpuKOCHOBEHME K MeyaTHOW nnaTte, a Takke nonagaHve
NMOCTOPOHHWX NPEAMETOB BHYTPb KOpryca HeAonyCcTUMbI!

3anyctutb nporpammy «KoHdurypatop M110»;

B OKHE YCTaHOBKM CBSI3M 3afaTb 3HaYeHUs 3aBOACKUX CETEeBbIX MapameTpoB (B
COOTBETCTBUM C AaHHbIMU Tabr. 4.4) UnNu HaxaTb KHOMKY «3aBOACKNE CETEBbLIE HACTPONKUY.
CB$3b C NPMOOPOM YCTAHOBUTCH C 3aBOACKUMY 3HAYEHUSIMU CETEBbIX NapamMeTpPOB;

cunTaTb 3HaAYeHWs CeTeBbIX NapamMeTpoB npubopa, BbibpaB komaHdy Mpubop | CuutaTh
BCe napameTpbl 1nn OTKpbIB Nanky CeTeBblie napameTpbl;

3acdukcupoBatb Ha Oymare 3HayeHusi ceTeBbiX MnapameTpoB npubopa, koTopble 6binu
CUUTaHbI;

3aKpbITb Nporpammy «KoHdurypatop M110»;

OTKINIOYUTB NMUTaHWe npmbopa;

CHATb NepeMblyky X2;

3aKpbITb 3arnyLUKy Ha NULIEBOW NaHenu npmbopa;

NOAKMIOYUTL NUTaHNe npubopa u 3anycTutb nporpammy «KoHdurypatop M110»;
YCTaHOBUTb 3a(pMKCUPOBaHHblE paHee 3HayeHusi napameTpoB B OKHe yCTaHOBKW CBS3U C
npubopowm;

HaXaTb KHOMKy YCTaHOBWUTb CBSfI3b W NMPOBEPUTb Hanuyne cBA3n ¢ npubopom, Bbibpas
komaHay Mpu6op | MpoBepUTb CBA3bL C NPUGOPOM.
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Ta6bnuua 4.4 - 3aBoAcKUe 3HAYEeHUA ceTeBbIX NapameTpPoB nNpubopa

MapameTp OnucaHue 3aBoackasi ycTaHOBKa

bPS CKOpOCTb OOMEeHa JaHHbIMK, BUT/C 9600
LEn [nuHa crnoBa AaHHbIX, 6UT 8

PrtY Tvn KOHTPONS YETHOCTM CrOBa AaHHbIX oTCyTCTBYET

Shit KonunyectBo cTON-6MTOB B NOCHISIKE 1

A.Len [nuHa ceTeBoro agpeca, 6ut 8

Addr BasoBebIln agpec npubopa 16

Prot MpoTokon obmeHa OBEH

Rs.dl 3agepkka otBeTa no cetn RS-485, mcek 2
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5 Mepbl 6e3onacHocTH

5.1 Mpubop MB110-224.2A oTHocuTcsA K knaccy 3awmTbl || no FTOCT 12.2.007.0-75.

5.2 MNpwn akcnnyataumn u TEXHUYECKOM obCnyxuBaHUM Heobxoaumo cobnoaath TpeboBaHus
FOCT 12.3.019-80, «[paBun akcnnyaTtauuy 31eKTPOyCTaHOBOK NoTpebuTtenen», «lpaBun oxpaHbl
TPyAa Npw SKCnnyaTaumumn anekTpoycTaHOBOK NoTpebuTtenemny.

5.3 lMpwn akcnnyatauum npnbopa OTKPbITbIe KOHTaKTbl KNEMMHWUKA HaXOASTCA MO HanpshKeHneM,
OMacHbIM AN XM3HW YernoBeka. YCTaHOBKy npubopa crefyeT nNpousBoanTb B CrieLmanmampoBaHHbIX
Wwkadax, [OCTYN BHYTPb KOTOPbIX paspelleH TOonbko KBanugUUMPOBAHHLIM  creumanuctam,
M3Y4MBLUMMU HacTosILLEee PyKOBOACTBO MO AKCMnyaTaLmu.

5.4 Jlob6ble nopknoveHns k MB110 n paboTbl NO ero TexXHU4eckomy OBCIyXMBaHUIO
NpOoM3BOAWTb TOMBKO NPU OTKMKOYEHHOM NUTaHUU Npudopa.
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6 MoHTax n nogkn4veHne npubopa

6.1 MoHTax npnbopa

MocnenoBaTensHOCTL MOHTaXa Npubopa cneayoLlas:

e OCYLIeCTBMsIeTCS MNOAroTOBKa MOCAJ0YHOr0 MecTa B LWkady anekTpoobopynoBaHus.
KoHcTpykuma wkacha gormkHa obecneymBath 3amuTty npubopa oT nonagaHusi B HEro Bnaru,
rpsi3u U NOCTOPOHHMX NPEAMETOB;

. npubop ykpennsietca Ha DIN-pelike unu Ha BHyTpeHHeN CTeHke WwuTa 3aLlenkon BHu3. Mpu
pa3mMelleHnn npubopa cnesyet MOMHUTb, YTO MpW 3KChSyaTauuMu OTKPbITbie KOHTaKThl
KNEMM HaxoAsTCs Nog, HanpshKeHWeM, onacHbIM Ans YeroBeYeCcKon Xu3Hu. [JoCcTyn BHYTPb
TaKWX LWKadoB paspeLleH TONbKo KBanuduLMPOBaHHbIM creumanuctam.

6.2 MoHTaX BHeLLHNUX CBA3en

6.2.1 O6wue TpeboBaHUSA

MutaHve npuGopa MB110-224.2A cnegyeT OCYLECTBNATb MEPEMEHHBIM UMM MOCTOSIHHBIM
HanpspKeHneMm.

MopaknioyeHne K CeTM NepemMeHHOro Toka credyeT OCyLecTBNATb OT ceTeBoro dwuaepa, He
CBSI3aHHOTO HENocpeACcTBEHHO C MUTaHMEeM MOLLHOrO CuroBoro obopyaoBaHusi. Bo BHelHen uenu
pekoMeHayeTCst yCTaHOBUTL BblkMoYaTenb, obecneumBalolimii OTKNOYeHMe npubopa OT ceTw.
MuTtaHre Kaknx-nmbo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

MuTaHve NOCTOSHHLIM HanpsPkeHMeM criegyeT OCYLECTBMSATb OT  JIOKaNbHOTO MCTOYHUKA
NUTaHNS MNOAXOASALEA MOLLHOCTU, YCTaHOBMEHHOr0 B TOM >e LKady 3neKTpoobopyAoBaHUs, B
KOTOPOM yCTaHaBnvBaeTcs npubop.
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Cssi3b npubopa no uHTepdericy RS-485 BbINOMHATL MO ABYXNPOBOAHOW cxeMme. [nvHa nuHun
CBSA3N OomkHa ObiTb He Gonee 1200 meTpoB. MNMopknioyeHve criedyeT OCYLECTBNATbL BUTOW Mapou
nposofos, cobniogas nonspHocTb. MNposBoa A nopkniovaetcs K BbiBogy A npubopa, aHanormyHo
coeauHsIIOTCSt Mexay cobon BbiBogdbl B. MoaknioyeHne HeoBXoANMO NPOU3BOANTL NPY OTKIMIOYEHHOM
nMTaHumM obomnx yCTPONCTB.

[na obecnevyeHns HagEXHOCTU SNEKTPUYECKUX COEAMHEHWUI PEeKOMEHAYeTCs WCMofb3oBaTb
kabenu ¢ MeaHbIMW MHOTOMPOBOMOYHLIMM XUrami, ceueHneM He 6ornee 0,75 MM, KOHLbl KOTOPbIX
nepes MOAKMIOYEHWEM credyeT 3a4ucTuUTb W 3anyauTb. 3auncTky *un kabenent Heobxogumo
BbINOMHATL C TakUM pacyeToMm, YTobbl Cpe3 M3onALuM NIOTHO Mpureran K KNeMMHOW Konogke, T.e.
4TOObI OroneHHbIe y4acTki NpoBoAa He BbICTyNanu 3a ee npeaernsbl.

6.2.2 NogknioyeHune npubopa

MogakntoyeHve npubopa NponsBoaMTCS CrieayroLwmnm obpasom.

loToBATCA Kabenn pOns  coeauHeHus npubopa C gaTyvMkamu, WCTOYHWMKOM  MUTaHUA U
nHTepcencom RS-485.

Mpubop nopknoyaeTcs No cxemam, npuBeaeHHbiM B [punoxeHun B, ¢ cobnopgeHnem
crneaytoLen nocneaoBaTenbHOCTU onepauyi:

. MB110 nogkntovaeTcs K UICTOYHWUKY NUTaHUS;

®  MOAKIIOYAIOTCA NVHWUN CBA3W C AaT4MKaMu;

. NoAKNoYaTCa NMHUM HTepdenca RS-485;

e ofaeTcs NUTaHue Ha npubop.
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BHumaHme!

1

MopgknioyaTb  akTUBHble  MpeobpasoBaTenun  C
BbIXOAHBIM ~ CUTHarmoM B BMAE  MOCTOSIHHOrO
HanpsbkeHnsa (-50,0.+50,0 MB wnun 0...1,0 B) moxHo
HEMOCPEeACTBEHHO K BXOOHbLIM KOHTaKTaM npubopa.

MopgknoyeHne npeobpasoBaTtenen C BbIXOAOM B
Buae Toka (0...5,0 MA, 0...20,0 mA nnun 4,0...20,0 mA)

uu |2IE)

— TOMbKO MOCMe YCTaHOBKM  LUYHTWPYIOLLEro Ru

pesuctopa conpoTueneHvem 50,0 Om (gonyck He

6onee 0,1 %), NogKnoYeHNe KOTOPOro HEOOGXOAMMO  HENpPaBWNbHO! npaeunbHo!
npou3BoanTb B COOTBETCTBUM C puc. 6.1,6, T.e.

BLIBOJ, PE3NCTOpa MAOMKEH 3aBOAuTLCS C TOW xe  a) 6)

CTOPOHbl BWHTOBOW KMEMMbl, Y4TO W MNpOBOA OT
Aatyvka. MNpu Ncnonb3oBaHWM NPOBOAA CEYEHNEM
6onee 0,35 MM KoHel npoBoga W BbIBOA
pesuncTopa HeO6XOAMMO CKpYyUMBATH WK CasiThb.

PucyHok 6.1

BaxHo! HeBbInonHeHne 3TOro Tpe6OBaHMﬂ MOXEeT npuBeCTU K nponagaHuio KOHTakTa Mexay
BbIBOAOM pe3NCTOpa N KNnemMmbl, YTO NoBrieveT noBpexaeHne sxoga npm60pa.
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6.3 «BbicTpas» 3ameHa npubopa

KoHcTpykumusi knemm MB110 no3BonsieT OCyLLeCTBUTb OnepaTVBHYl0 3ameHy npubopa 6e3
AEeMOHTaxa NOAKIMIOYEHHbIX K HEMY BHELLHWX NMHMIA cBA3W. [MocnenoBaTenbHOCTb 3ameHbl npubopa
cnegyowias:

obecTounBatoTCa BCe NNMHUK CBA3K, nogxoasiwme kK MB110, B TOM uMcne NUHWM NuTaHus;
BbIBUHUMBAIOTCS KPEMEXHblE BUHTbI MO KpasiM BEPXHEW KIEMMHOW KOMNoakM (HUXKHSS
Konogka He CbemHasi);

CbEMHasi YaCTb KMNEMMHOM KOMOAKW oTAensieTcs oT npubopa BMeCTe C MOAKMHYEHHLIMU
BHELUHUMW FIMHUSIMU CBSI3U NPY NMOMOLLM OTBEPTKM UM APYroro NoAxXoAsiLLero MHCTPYMeHTa
(ymaneHwve knemm nsobpaxeHo Ha pucyHke .1 B MNMpunoxexun I);

npubop cHumaeTcsi ¢ DIN-peiiku (N1 OTBUHYMBAETCS OT BHYTPEHHEN CTEHKU Wwkada), a Ha
ero MEeCTO YyCTaHaBMMBaeTCs ApPYyro C npeaBapuUTENbHO yAaneHHbIMU  pa3beMHbIMU
YacTsIMU KIemm;

K yCTaHOBIIEHHOMY MpVUGOpPY NOACOEANHSAIOTCA pa3beMHbIe YacTu KIEMM C MOAKIMIOYEHHBIMU
BHELUHVMU JIMHUSIMU CBSI3W;

3aBUHYMBAIOTCS KPEMEXHbBIE BUHTbI MO KpasiM 06enx KInemm.
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6.4 NMomexu n metoabl UX NoaaBneHUs
6.4.1 Ha paboty npnbopa MoryT okasbiBaTb BMUSIHAE BHELLHME NOMEXW:

rnomexu, BO3HWKalOLLMe TMOof AeWCTBMEM 3NEKTPOMArHUTHLIX Monen (3NeKTpoOMarHUTHbIE
romexw), HaBoAMMble Ha cam npubop;
NoMexu, BO3HUKAIOLLIME B NUTAIOLLEN CETU.

NS yMEHbLUEHUS BNUSIHWS 3NEKTPOMArHUTHLIX MOMeX HeoGX0AMMO BbIMOMHATL NPUBEAEHHbIE
HWKe pekoMeHdauuu:

npy npoknagke AMWHY CUrHanbHbIX NWHWIA criegyeT Mo BO3MOXHOCTM YMeHbluaTb U
BblAENSATb UX B CaAMOCTOSITENbHYIO Tpaccy (MM HECKONbKO Tpacc), OTAENeHHy(bIX) oT
cuUnoBbIX kKabenen;

obecrneunTb HageXHoe 3KpaHUpPOBaHWE  CUrHamnbHbIX  NWHWA.  OkpaHbl  criegyeT
3MEKTPUYECKN M30NMPOBATL OT BHELLHEro obopyaoBaHMsi Ha NPOTSHXKEHWU BCEW TpaccChl W
NOACOEAUHATL K 3a3€MMEHHOMY KOHTAaKTY LUMTa yrpaBreHus;

npubop pekomeHAyeTCs yCTaHaBnMBaTb B MeTannMyeckoM Lukady, BHYTPU KOTOPOro He
OOIMKHO BbITb HMKaKoro cunosoro obopyaosaHus. Kopnyc wkada [omKeH ObiTb 3a3eMIeH.

[na ymeHblueHVs MoMex, BO3HUKaILWMX B NMUTaKOLWWEN CeTH, CrieflyeT BbINOMHATh Criefyowme
pekoMeHaaLuu:

noakoYaTh NPMOOpP K NUTatoLLEN CETU OTAENBHO OT CMIIOBOrO 060pyA0BaHUS;
NMpu MOHTaXe CUCTeMbl, B KOTOpol paboTaeT npuGop, criegyeT yunTbiBaTb MpaBuna
opraHu3aummn 3peKTMBHOIO 3a3eMeHNs U NPOKNaAKM 3a3eMNEHHbIX 3KPaHOB:
e  BCE 3aseMSISlOLME JIMHUM UM 3KpaHbl NMPOKMaAbiBaTb MO CXEMEe «3Be3fay», Npu 3TOM
HeobxoanMo 0GecneUnTb XOPOLLMIA KOHTAKT C 3a3eMITieMbIM 3TIEMEHTOM;
e  3aszeMnAlWME LENM [OOMKHbl ObiTb BBLIMNOMHEHbl Kak MOXHO ©Gonee TONCTbIMU
npoBoAamu;
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e  ycTaHaBnuBaTb unbTpbl ceTeBblX nomex (Hanpumep, OBEH BC®) B nuHusix nutaHus
npubopa;

e  yCTaHaBnMBaTb UCKporacsime unbTpbl B IMHUSX KOMMYTaLMU CUNoBoro obopyaoBaHus.

6.4.2 B ycrnoBusX CWMbHbIX 3MIEKTPOMAarHUTHbIX MOMEX WM B CUTyauuu, Korga He yaanocb
obecneunTb [OOMKHbLIA YPOBEHb 3allWTbl OT HUX, BO3MOXHO CTMPaHWE [aHHbIX, XPaHSLUXCS B
3HEproHesaBUCUMOW NamsTu npubopa. AT AaHHble (B OCHOBHOM KOH(UIypaLMOHHbIE NapameTpbl)
MOryT OblTb BOCCTaHOBIMEHbl MpPW MOMOLLM MNPOrpaMMbl «KoHdurypatop M110». Ho pns
npefoTBpalleHns nogobHoro nponagaHusi, nocrne KoHPUrypupoBaHUsi npubopa MOXHO annapaTHO
3aWMUTUTL SHEPrOHEe3aBUCUMYK MamsiTb. [ns 3Toro HeobGXoAMMO  OTKPbITb KpbILWKY Kopryca u
YyCTaHOBUTb NepeMblyky X1 B MonoxeHue «3amkHyTo». Ty onepaumio HeobxoauMmo npogensiBaTb
npu OTKMIOYEHHOM NuTaHuM npubopa. MNpu HeobxoaAMMOCTU BHECEHUSI U3MEHEHUIA B KOHUIypaLmio
npubopa HeobxoaMMO yaanuTb nepembidky X1.
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7 TexHn4yeckoe obcnyxuBaHue

7.1 ObcnyxusaHve npubopa Npu aKcnyaTaumy 3aknioyaeTcs B ero TeXHU4eckom ocMoTpe. MNpu
BbINONHEHUN paboT nonb3oBaTenb OOMmKeH cobniogate Mepbl 6e3onacHocTv (Pasgen 6 «Mepbl
B6e3onacHoCTu»).

7.2 TexHn4eckunin ocMoTp npubopa NpoBoanTCs 06CNYXMBAIOLLMM NEPCOHANOM He pexe O4HOro
pa3a B 6 MecsiLieB U BKIo4aeT B cebs BbIMOMHEHWe criedyoLwyx onepawmii:

e O4WCTKy Kopryca npubopa, a Takke ero KNeMMHbIX KOIoAoK OT MbifK, rPS3N 1 NOCTOPOHHMX

npeameTos;

e  MpoOBepKy KavecTsa Kpennexnus npubopa Ha DIN-pelike nnu Ha cTeHe;

e MpOBepKy KayecTBa NOAKIYEHNS BHELLHUX CBA3EN.

OB6HapyxeHHble Npu 0CMOTPe HeJoCTaTKN crnedyeT HEMeANEeHHO YCTPaHUTb.

7.3 MoBepka METPONOrMYECKMX XapakTepUCTVK Npubopa AOMmKHA NPOBOAUTLCA HE pexe OAHOro
pasa B ABa roga no metoguke KYB®.421459.001 Mr1.
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8 MapkupoBKa U ynakoBKa

Mpwv usrotoBneHnn Ha NPUGOP HAaHOCHATCS:
— ycrnoBHoe obo3HayeHve npubopa;
— cTeneHb 3awmnTbl no FTOCT 14254;
— TUM NUTAIOLLErO TOKAa U HaNpshKeHne nNuTaHus, notTpebnsemas MOLLHOCTb;
— Knacc 3aLuThbl OT NnopaxeHusi anektTpuyeckum Tokom no FOCT 12.2.007.0;
— 3aBO[CKOM HOMep npubopa 1 rog Bbinycka;
— 3HaK cooTBeTCTBUS TpeboBaHusam EAC;
— 3Hak cooTBeTcTBUA o FOCT P 50460;
— CTpaHa-npov3BOAUTENb;
— TOBapPHbIN 3HAK.

Ha notpebuTenbckyto Tapy HAHOCUTCS:
— HaumMeHoBaHue npubopa;
— 3Hak cooTBeTCTBUSA TpeboBaHuam EAC;
— CTpaHa-npov3BoaUTENb;
— 3aBOACKOM HOMep npubopa 1 rog Bbinycka.

Mpunbop ynakoBbIBaeTCst B NOTPEOUTENLCKYHO Tapy U3 ro)pMpoBaHHOIO KapToHa.

9 TpaHcnopTMpoOBaHue U XpaHeHue

9.1 Mpubopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcropTe ntoboro Buaa. KpenneHue Tapbl B
TPaHCMNOPTHbLIX CPEACTBax [OIHKHO MPOM3BOAUTLCA COMNMacHoO npasBwunamM, [AeNCcTBYOLWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.

9.2 Ycnosusa TpaHCNOPTUPOBAHUSI OOMKHbI cooTBeTCTBOBaTh ycnosuam 5 no NOCT 15150-69
npu TemnepaTtype OKpyxatoLlero Bo3gyxa ot MuHyc 25 go +55 °C ¢ cobniogeHueM mMep 3almtbl OT
yAapoB 1 BUbpauui.

9.3 lNepeB0o3Ky OCYLLECTBNATL B TPAHCMNOPTHOM Tape MOLUTYYHO UMW B KOHTENHepax.
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9.4 YcnoBusi XpaHeHuss B Tape Ha Ccknage W3rotoBUTENs W noTpebutenss [OMmKHbI
cooTBeTcTBOBaTh ycnosusam 1 no FOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBATb
arpeccuBHbIe NpUMech.

Mpubopbl crnepyeT XpaHWTb Ha cTennaxax.

10 KomnnekTHoCTb

Mpubop 1 wr.
Macnopt 1 3Ka3.
PykoBoacTBO no akcnnyartauum 1 3ka.
["apaHTUHbIV TanoH 1 3Ka3.
Komnakr-guck ¢ MO 1 wr.
Pesuctop 50 Om 2 wr.

MpumeyaHue — N3roToBuTeEnNb OCTaBNSET 3a COBOM NPaBO BHECEHUS AOMOSNTHEHWI B
KOMMMNEKTHOCTb n3aenus. MNonHas KOMNNEKTHOCTb YKa3biBaeTCs B nacnopTe Ha npubop.

11 NapaHTUIHbIE Ob6A3aTenbCTBA

11.1 U3roToBuTENb rapaHTUpyeT COOTBETCTBME Npubopa TpebGoBaHUSM TEXHUYECKUX YCMOBWIA Mpu
cob6noaeHUN YCIOBUIA 3KCNIyaTaumm, TPaHCNOPTUPOBAHUS, XPAHEHUS U MOHTaXa.

11.2 MapaHTUHBIN CPOK AKCnNyaTauum 24 Mmecsua Co AHSA Npogaxu.

11.3 B cnyyae Bbixoga npubopa u3 CTpos B TeYeHWe rapaHTUMHOrO cpoka npu cobnogeHnn
nonb3oBaTeNeM YCIoBWIA 3KCMnyaTaumu, TPaHCNOPTUPOBAHUS, XPaHEHUS U MOHTaxa npeanpusitue
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHblii PEMOHT UMK 3aMeHy.

11.4 MNMopsgok nepefayn n3genus B peMOHT coaepXaTcs B MacrnopTe U B rapaHTUAHOM TaroHe.
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MpunoxeHune A. FaGapuUTHbIN YepTex

Ha pucyHke A.1 npuBeaeHbl rabaputHole pasmepsl MB110

PucyHok A.1 - Ma6apuTHbIn YepTex MB110
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MpunoxeHue b. NMoakno4veHne npmubopa

npeacTasneH Ha pucyHke b.1, HazHayeHne knemm npuBegeHo
B Tabnuue b.1.

HasHadeHune nepemblyex:
X1 - annapatHas 3awuTa 3HEeproHe3aBMCHMON NaMsATU o @
O,

=
Szs
Obwwit yepTexk  npubopa C YyKasaHUAMU HOMEPOB S233 RS-485— = ey o8 o o
KNneMMm 1 pacronoxeHue nepekntoyartenen JP n ceetoamonos ﬁ ﬁ 'g 'é - faegl " g e
|||

— A

m

npubopa ot 3anucu (cm. pasgen 8.4.2).
3aBo/CKOE MOJIOXKEHME MepeMblukM — CHsATa (annapaTtHasi

CceTeBble HAaCTPOWMKN OTKITOYEHbI).

3almTa oTkNoYeHa); <
X2 — nepexog Ha paBoTy C 3aBOACKUMW CETEBbIMU <
HacTpoikamu (cM. pasgen 4.6). E 9 o 5—2;73539
3aBoACKoe MOMoXeHUe NEepeMblukM — CHATa (3aBOACKMe =
=
m
=

PucyHok B.1- O6wwmn yeptexk MB110-2A

46



Ta6bnuua B.1 - HasaHayeHne KOHTAKTOB KlleMMHOW Konogku npubopa MB110-2A

Homep KoHTakTa HasHayeHue

1 Mutanve ~ 90...264 B unu,
nntoc nutanma = 20...375 B

2 Mutanue ~ 90...264 B unn,
MUHyc nuTaHus = 20...375 B

24B (nntoc) BCTPOEHHOIo UCTOYHMKA NUTaHNS

0B (MMHYC) BCTPOEHHOrO UCTOYHUKA NUTaHUSA

RS-485 nuHua A

RS-485 nuHusa B

Bxoa 2-1 (Al2-1)

Bxoa 1-1 (Al1-1)

Bxoq 2-2 (Al2-2)

Blo|o|~|o|o|sfw

Bxog 1-2 (Al1-2)

11 Bxog 2-3 (Al2-3)

12 Bxon 1-3 (Al1-3)

CxeMbl NOAKMYEHNsT 4AaTYMKOB Pa3nuYHbIX TUMOB NpMBEeAeHbl Ha pucyHkax b.2 - B.5.
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TC Bxop x-1 Bxop x-1
™m

% Bxog x-2 £ Bxoa x-2

Bxopa x-3 <:_ Bxop x-3

PucyHok B.2 - Cxema nogknioueHus

PucyHok B.3 - Cxema nogkntoveHus
TepMoMeTpa CONpPoTUBIIEHUA

TepMOo3neKTpuieckoro npeoGpasoBaTenﬂ

'qaémi Bxopa x-2 i +oEO)= = -+ Bxop x-2
= Bxop x-3 7 —= Bxop x-3

PucyHok B.4 - Cxema nogknoyeHusi

aKTUBHOro gaTyMKa ¢ BbIXOAOM B BuAe aKTUBHOIO AaTyMKa C TOKOBbIM Bbixogom 0...5.0,
HanpspkeHms -50.0...50.0 mB unn 0...1.0 B 0...20.0 unn 4...20.0 mA

(Rw=50,000 + 0,025 Om)

PucyHok B.5 - Cxema nogknioyeHus
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MpunoxeHue B. MapameTpbl npudopa

O6Lwme napameTpbl Npubopa npeacTasneHsl B Tabnuue B.1, koHdurypaumoHHble — B Tabnuue B.2.

B tabnuue B.3 npenctaBneHbl onepatuBHble napameTpbl npotokona OBEH, B Tabnuue B.4 —
permcTpbl npoTtokona ModBus.

MonHbIN NepeveHb NapameTpoB npubopa ¢ ykazaHWeM TunoB, umeH, HASH-cBepTok, cnocoba
MHOEeKcauMM 1M OMana3oHOB 3HaveHun npueedeH B dpanne «Mapametpbl MB110-2A» Ha komnakT-
OWCKe, BXOASLLEM B KOMMIEKT nocTasku npubopa.

Ta6nuua B.1 O6wme napameTpsl

Uma HasBaHue Hdonyctumele 3aBoackas
napameTpa napameTpa 3HayYeHus ycTaHOBKa

dEv HasBaHne npubopa [0 8 CMMBOIOB MB110-2A

VvEr Bepcusa NO 0o 8 cumBonoB YCT. U3roTOBUTENEM

Ta6nuua B.2 KoHdurypaumoHHbIe napameTpbi

MapameTp | [OonycTumble 3Ha4YeHUs Kom- ‘ 3aBopckas
Nwmsa HassaHue | MEHT. yCTaHOBKa
Manka MAPAMETPbI AHANTOITOBbIX BXOOOB
Cj-.C Pexum pabotbi 0: BoikntoyeH BkrntoueH

KoHUoB TI1

aBTOMAaTUYECKO KOPPEKLIMM Mo
TemnepaType cBOGOAHbIX

1: BkntoyeH
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MpoaomxkeHue Tabnuubl B.2

Umsa HasBaHue [AonycTumble 3HaYeHUsA Kom- 3aBoackas
MEHT. yCTaHOBKa

in-t Twvn patyuka 41 [aTyuk oTKNYEH
02 Cu 50 (0=0,00426)
10 50M (0=0,00428)
08 Pt 50 (0=0,00385)
09 50 («=0,00391)

01 Cu 100 (0=0,00426)
15 100M (0=0,00428)
03 Pt 100 (0:=0,00385)

04 1000 (0=0,00391)
30 Ni 100 (0=0,00617)

31 Cu 500 (0:=0,00426) I
32 500M (0:=0,00428) e
33 Pt 500 (0:=0,00385)

34 5000 (0:=0,00391)
35 Ni500 (0=0,00617)
36 Cu 1000 (0:=0,00426)
37 1000M (0:=0,00428)
38 Pt 1000 (0:=0,00385)
39 10000 (0=0,00391)
40 Ni 1000 (0:=0,00617)
16 53M (0:=0,00426)

05 TXK (L)

21 TKK (J)

20 THH (N)
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MpoaomxkeHue Tabnuubl B.2

Umsa HasBaHue [AonycTumble 3HaYeHUsA Kom- 3aBoackas
MEHT. yCTaHOBKa
in-t Twvn patumka 06 TXA (K)
18 TAM (S)
19 TN (R)
17 TMP (B)
22 TBP (A-1)
23 TBP (A-2)
24 TBP (A-3) OaTuuk
25 TMK (T) OTKIHOYEH
13 Tok 0...5 MA
12 Tok 0...20 mA
11 Tok 4...20 MA
07 HanpspkeHue
-50...+50 mB
14 Hanpsbkenue 0...1 B
26 Conpotuen. 0...5k0Om
in.Fd [NocTosHHas BpemeHu undpoBoro
dunbTpa ot 0 go 1800 0.0
in.SH CABUr xapakTepucTuUKu gaTymka ot -999 10 9999 0.0
in.SL HaknoH xapakTepucTuku gatyvka o1 0.9 0o 1.1 1.0
in.FG Monoca undposoro gunbTpa ot 0 go 9999 0.0
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MpoaomxkeHue Tabnuubl B.2

Umsa HasBaHue [AonycTumble 3HaYeHUsA Kom- 3aBoackas
MEHT. yCTaHOBKa
Ain.L HwxHAss  rpaHvua  avanasoHa oT -999 no 9999 0.0
M3MepEeHUsi aKTMBHOTO AaTyuka
Ain.H BepxHas rpaHuua  amvanasoHa ot -999 no 9999 100.0
M3MEpPEHUsi aKTUBHOTIO AaTymka
dP CMeLeHne AeCATUYHOM TOYKU 0,1,2,3 1
Nanka CETEBBIE NAPAMETPbI
BPS CkopocTb 06MeHa AaHHbIMU 0:2,4;1: 4,8; 2: 9,6; [k6oa] 9.6
3:14,4; 4: 19,2; 5: 28,8;
6: 38,4; 7: 57,6; 8: 115,2
LEn [OnuHa cnosa AaHHbIX 0:7;1: 8 8
Prty Twn koHTponst 0: oTcyTcTBYeET (NO) no
YETHOCTU AaHHbIX 1: yeTHOCTb (Even)
2: HeyeTHocTb (Odd)
Shit Konuyectso cton-6ut 0: 1 court 1 cbut
1: 2 cbuta
A.LEn [nuHa ceTeBoro agpeca fl): 2131 [6uT] 8
Addr Ba3sosebiii agpec npubopa MpoTokon OBEH: 16

0...254 pna A.LEn =8
0...2039 ana A.LEn =11
Mpotokon ModBus:
1...255

Mpotokon DCON:
0...255
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MpoaomxkeHue Tabnuubi B.2

Umsa HasBaHue [AonycTumble 3HaYeHUsA Kom- 3aBoackas
MEHT. yCTaHOBKa
Prot MpoTokon o6meHa. 0: OBEH OBEH
1: ModBus -RTU
2: ModBus-ASCII
3: DCON
rS.dL 3apepxka oTBeTa no cetu 0...45 [mc] 2

BHumanue! HeBO3MOXHO Mcnonb3oBaHne B NpMbope creayolwmnx CoMeTaHUn ceTeBbIX NapameTpoB
(n3-3a annapaTHbIX OrpaHNYeHun):

— PrtY=0; Sbit=0; Len=0 (KOHTpOnb 4YeTHOCTU OTCyTCTBYET, 1 CTON-6UT, 7 BUT);

— PrtY=1; Sbit=1; Len=1 (npoBepka Ha YeTHOCTb, 2 cTon-6buTa, 8 6uT);

— PrtY=2; Sbhit=1; Len=1 (npoBepka Ha HeYeTHOCTb, 2 cTon-6uta, 8 6uT).

Ta6nuua B.3 - OnepaTuBHbIe napameTpbl npoTtokona OBEH

0O603Ha-
YeHve HasBaHue ®dopmaT faHHbIX KommeHTapuu
rEAd M3mepeHHas Yucno c nnasatoLen Mpn wraTtHOM cuTyauunm (6 6anT):
BenuYnHa TOuKOM n3MepeHHasi BenvyuHa (4 6avirta)
Float 32 + mogndukaTop + Bpems ee usmepenus 0,01 ¢
BpeEMEHM (Tonbko yTeHwue) (2 Gaiita)
0xFO Mpu HewTaTHOM cuTyauum (1 6anT):
BbIYMCIIEHHOE 3Ha4YeHWe 3aBeJOMO HEBEPHO
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MpoaomxeHue Tabnuubl B.3

0O603Ha-
HasBaHue ®dopmaT faHHbIX KommeHTapuu
YyeHue
OxF6 [aHHble He rOTOBbI, M3MEPEHVs eLle He
npousseaeHbl
OxF7 JaTynk oTKNoYeH
0xF8 TemnepaTypa XOnogHOro crnasi ClvLLIKOM Benvka
0xF9 TemnepaTypa XonogHoro cnasi CAvuLKoM mana
OxFA BblunMcneHHoe 3HaYeHne CNULLIKOM BEMKO
0xFB BbluncneHHoe 3HaYeHne CnuLKoM mano
0xFC KopoTkoe 3amMblkaHue
0xFD O6pbIB gaTymka
OxFE OtcytctBUe cBasmn ¢ ALIM
OxFF HeKoppeKTHbIN KanMbpoBOYHbI KO3hULMEHT
dP CwmelleHue 0,1,2,3 3apaeTca oTAenbHO AN KaXaoro kaHana
LecaTU4HoOn
TOYKU
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Ta6bnuua B.4 - Pernctpbi npotokona ModBus

Appec peructpa
MapameTp Tun (hex) (dec)
MNonoxeHne NeCATUYHOM TOYKN B LIENIOM 3HA4YEeHUU Ans int16 0000 0
Bxoga 1 (3Hay. DP)
Llenoe 3HayeHune namepeHue Bxoga 1 co cMeLLeHMEM TOYKU int16 0001 1
Cratyc nsmepenusi Bxoaa 1 (kof UCKNIOYUTENBHOW CUTYaLMK) int16 0002 2
Linknnyeckoe Bpemsi usmepeHusi Bxoga 1 int16 0003 3
VamepeHue Bxoga 1 B npeAcTaBneHun ¢ nnaBatoLLein TOYKOM Float32 0004,0005 4.5
[NonoxeHne AeCATUYHOM TOYKM B LLENIOM 3Ha4YeHUU Ans Bxoga int16 0006 6
2 (3Ha4. DP)
Llenoe 3Ha4yeHune namepeHve Bxoaa 2 CO CMeLLEHNEM TOYKN int16 0007 7
Cratyc nsmepeHusi Bxoaa 2 (Kof UCKNIYUTENBHOWM CUTyaLmm) int16 0008 8
Linknuyeckoe BpemMsi MamepeHus Bxoga 2 int16 0009 9
V3mepeHve Bxoga 2 B NpeAcTaBieHun ¢ nnasBakoLwen ToHKon Float32 000A,000B 10,11
MpumeyaHus
1 YteHne perucTpoB ocyulecTBnsetcd  komaHgamu 03 wnu 04 (npubop noppepxusaeT obe
KOMaHzbl).

2 Npu nepepadve 4x GanTtHbix 3Ha4YeHui (Tyun Float 32) ctapluee croBo nepefaeTcs B perncrpe c
MEHbLLUUM HOMEPOM.
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MpunoxeHue I'. O6LWwMe cBeAEHMA NO NPOTOKoiam oomMeHa RS-485
.1 NapameTpsbl npotokona OBEH, niaekcaumns napameTpos

MapameTpsbl B npubope MB110 pasgensitotcs Ha 2 rpynnbl: KOHPUIypaLUOHHbIE U ONepaTUBHbIE.

KoHdpurypaumnoHHblie napameTpbl - 3T0 NapaMeTpbl, onpeaenstolme koHgurypauuo npubopa,
3HaYeHus, KOTOPbLIM MOMb3oBaTerNb NPMUCBaNBAET C NMOMOLLbIO NPOrpaMMbl-KOHdUrypaTopa.

KoHurypaumoHHeIMM  NapameTpaMu HacTpavBaloTCA CTpyKTypa npubopa, onpeaenstoTcs
ceTeBble HAaCTPOWKN U T. 4.

3HaveHus KOHPUrypaLMOHHbIX NapaMeTPOB XPaHATCS B SHEProHe3aBMCHMON namsaTn npubopa n
COXPaHSIIOTCA NPW BbIKITIOYEHUN NUTAHUS.

OnepaTMBHbIe NapameTpbl — 3TO AaHHbIe, KOTopble Npubop norny4vaeT unu nepegaeT no cetn
RS-485. B ceTb OHM nepedarTcsi KOMMbOTEPOM, KOHTPOMNEPOM MMM NPUGOPOM-PErynsaTOPOM.
OnepaTtuBHbIE NapameTpbl OTPaXaloT TeKyLLee COCTOSIHUE Perynmpyemoi CUCTeMBI.

Kaxgbln napameTp MmeeT MMs, cocTosiee M3 naTuHckux Byks (0o 4-x), KOoTopble MOryT ObITb
pasfeneHbl Toukamu, U HasBaHwe. Hanpumep, «Tun gatyuka» In-t, rae «Tun gatymka» — HasBaHue,
In-t — nms.

KoHdurypaumoHHble napameTpbl MMET Takke WHOEKC — uMdpy, OTNMYaroLwylo napamerpbl
OOHOTUMHBIX 3NeMeHTOB. VMHOeKC nepefaeTcsi BMecTe CO 3HaveHveM napameTpa. lNpu pabote c
KoHdpurypaTtopom M110 nonb3oBatens cam He paboTaeT ¢ nHaekcamu, aTo Aenaet nporpaMmma.

OnepaTtuBHble napameTpbl He umeloT nHaekca. OHM MHOEKCUPYHOTCS Yepe3 CeTeBOW afpec.
MogpobHee o MHAekcaumn onepaTuBHbIX NapamMeTpoB cM. n. 4.2.1.
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.2 Ba3oBbIN agpec npubopa B cetn RS-485

Kaxpgpin npubop B ceTn RS-485 gomkeH nMeTb CBON yHUKanbHbIM 6a30BbIv agpec.

Adpecayusi e npomokosie OBEH.

[nvHa 6a3oBoro agpeca onpegensercs napameTpom A.Len npw 3agaHum ceTeBbIX HAacTpoek. B
agpece MoxeT 6biTb 8 nnbo 11 6ut. CoOTBETCTBEHHO, AManNa3oH 3Ha4YeHun 6a3oBoro agpeca npu 8-
6utHol agpecauumn — 0...254, a npu 11-6uTtHon agpecauun — 0...2024.

B npoTtokone OBEH npenycmoTpeHb! LUMpokoBeLLaTenbHble agpeca, npu 8-6UTHoM agpecaumm —
255, a npu 11-6utHon agpecaumm — 2040...2047.

BasoBbIi agpec npubopa MB110 3agaetcs B nporpamme «KoHdmrypatop M110» (napametp
Addr).

Mo ymonuanuto MB110-2A umeet BasoBbii agpec =16.

BasoBbIi agpec kaxgoro cnegywoulero npubopa MB110-2A B ceTu 3agaeTcs no ¢opmyne:
[6a3oBbIl agpec npegblgywero npubopa +2]. Takum ob6pasom, nog kaxabin npubop MB110
pe3epBupyeTcs 2 ceTeBbix agpeca. OgHako Ans COBMECTMMOCTM NpUHUMNA agpecauun ¢ ApyriMu
moaynsmu cemencrtea Mx110 pekomeHayeTcs 3agaBaTb CETEBOW afpec KpaTHbIM 8.

Adpecayusi e npomokosie ModBus.

[nanasoH 3HaveHun 6a3oBoro agpeca B npoTtokorne ModBus — 1...247.

LLinpokoBelyatenbHbIN agpec B npotokone ModBus — 0.

Adpecayusi e npomokosie DCON.

[nanasoH 3HaveHu 6asosoro agpeca B npotokone DCON — 0...255.

57



.3 MacTep cetn

[na opraHu3auum obmeHa faHHbIMKU B ceTu Mo MHTepdency RS-485 Heobxoaum MacTep ceTw.
OcHoBHasi yHKUMst MacTepa ceTu - MHUUMMpOBaTb OOMeH AaHHbiMM Mexay OTnpaButenem u
Monyyatenem gaHHbix. MB110 He moxeT BbITb MacTepom ceTu, OH BbICTyNnaeT B ponu OTnpaBuUTens
AaHHbIX.

B kayectBe MacTtepa ceT MOXHO UCMONb30BaTh:

. nporpammMmupyemblie kKoHTponnepbl OBEH MJIK;

. npubop OBEH TPM151, OBEH TPM133 n gpyrue KoHTpornnepsl;

. MK ¢ nogkntoyeHHbIM npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) nnu

USB/RS-485 (Hanpumep, OBEH AC4).
B npoTtokonax OBEH, ModBus n DCON npegycmoTpeH Tonbko oavH MacTep ceTw.
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Mpunoxenune 1. OTaeneHue 1
Knemm ot npubopa

Ha pucynke [O.1 npeactaBneH  npouecc
OTAENEeHUA CbEMHbIX YacTelt Knemm, oowuin ana
BCeX NpubopoB, peannsoBaHHbIX Ha 6ase moayns
Mx110. KoHcTpykumsa npnbopa MB110-224.2A He
npegycMaTpuBaeT OTAENEHUE HKHUX PsifoB
Krnemm.

PucyHok 1.1 - OToeneHne cbeMHbIX
yacTten knemm MB110
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INucT perncrtpaunmn nameHeHUn

Ne
U3MeHeHust

Homepa nucTtoB (cTp.)

U3MEeH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nictoB

(cTp.)

Oata
BHeCeHus1

Mognuckb
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