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BBepneHue

HacTtosilee pykoBoAcTBO MO 9KcnfyaTtauuuM  MNpegHasHavyeHo  ANns  O3HaKOMIEeHWs
obcnyxuBatoLero nepcoHana C YCTPOWCTBOM, MPUHLMIOM AEWCTBUSl, KOHCTPyKUMeNn, paboTton u
TeXHU4Yecknum obcnyxuBaHnem moayns aHanorosoro Beoga MB110-2A (B ganbHeNLWEM MO TEKCTY
MMeHyeMbIX «npubop» nnu «MB110»).

Mpubop BbinyckaeTtcs corracHo TY 4217-018-46526536-2009 1 umeeT Aeknapauuto cootBeTcTBus TP

TC. Tpubop 3apernctpupoBaH B [OCy#apCTBEHHOM peecTpe CpeacTB W3MEPEHW, CBUOETENbCTBO
RU.C.34.004A Ne42323.



TepMuHbI N abbpeBUaTyphbl

Wma napameTtpa — Habop CMMBOMOB, OAHO3HAYHO OMpeensioWmiA AOoCTYyNn K napameTpy B
npubope.

WHpekc napameTpa — YMCIOBOE 3HAYeHNe, OTNnYaloLLee napaMeTpbl OAHOTUMHBLIX 3NIEMEHTOB C
OVHaKOBbLIMW MEHAMMW.

KoHdurypaumnoHHble napameTpbl — napameTpbl, onpefensioume KoHpurypaumo npubopa.
3apatoTcs B nporpamme-KoHdurypaTope.

KoHdpurypaumsa — coBokynHOCTb 3HA4EHWUI NapamMeTpoB, onpeaensioLmx paboty npubopa.

Mactep cetn — npubop (unu MK), nHMuMupyowmnii obMeH AaHHbIMM B ceTn RS-485 mexay
oTnpasuTeneM v nonyvyarenem AaHHbIX.

HasBaHue napameTpa — CroBecHoe onvcaHve napameTpa.

HCX — HopmanbHas cratuyeckas xapaKTepucTuka. XapaktepucTuka (rpaduk), nokasbiBatoLas
COOTHOLLIEHME BbIXOAHOTO CUrHana AaTymka Kk 3Ha4eHuo 3amepsieMon U3N4eCKON BENMYUHBI.

OnepaTuBHbIe NapaMeTpbl — AaHHbIE, KOTopble NpMbop nepedaeT no cetn RS-485.

MK — nepcoHanbHbIN KOMMbLIOTEP.

CeTeBble NapamMeTpbl — CryebHble NapameTpbl, onpegenstowme paboTy npudopa B ceTn RS-485.

®PopMmaT AaHHbIX — TUM 3HAYEeHWN NapameTpoB (LEenoe 4YWCHOo, YMCNO C MaBaloLen TOYKON
n ap.).

®opmat 3anuncu ymcna «0x00» o3HayaeT, YTO YWCNO yKa3aHo B LuecTHaduaTepuyHom dopmare
cuncnenuns. Hanpumep, 3amucbk «Ox1F» 03HayaeT, 4TO HamucaHo LwecTHaguaTepuyHoe uyucno 1F,
3KBMBanNeHTHoe AecATUYHOMY Yucny 31.



1 HasaHa4eHue npnbopa

MpuGop npefHasHayeH ANs U3MEPEHWUS] aHANOroBbIX CUFHANIOB BCTPOEHHLIMW aHarioroBbIMu
BXOOaMu, npeobpa3oBaHWs W3MEPEHHbIX BEMUYMH B 3HA4YeHWe (PU3NYECKON BENUYMHBI U
nocneaywllen nepegadm aToro 3HadeHusi no cetn RS-485.

MpvBopbl MOryT GbiTb WMCMONb30BaHbI ANS MOCTPOEHUS aBTOMaTU3MPOBAHHbLIX cucTeM cBopa
[aHHbIX B pas3nUYHbiX OBMNAacTsX NPOMbILLNEHHOCTU, CENbCKOro M KOMMYHArbHOMO XO3SCTBa, Ha
TpaHcnopTe.



2 TexHU4YeCKMe XapaKTePUCTUKM U YCIIOBUA IKCNNyaTauum

2.1 TexHU4YecKne xapakTepmcTuKu npmbopa
MB110 paboTtaet B ceTn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCIl, DCON.

MpunGop umeeT crieaytoLme rpynnbl ranbBaHUYECKU U30MMPOBaHHbIX LiEMnei:
—  uenu nuTaHusi Nnpudopa;

— uenu nHTepdenca RS-485;

—  uenu BbIXxoAa BCTPOEHHOrO MCTOYHMKA NOCTOSHHOMO HanpsbkeHus 24 B;
—  uenu u3MepuTernbHbIX BXOAOB.

MB110 He sBnsetca Mactepom ceTtwn, noatomy cetb RS-485 pgormkHa mmeTb MacTtep cetw,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-cucTtemon, KOHTponnep wunu perynsatop. B kavectse
MacTtepa cetm moryT wucnomnb3oBatbca koHTponnepbel OBEH MK, TK c¢ nogkntoveHHbIM
npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unn USB/RS-485 (Hanpumep, OBEH
AC4).

K MB110 npepoctaBnsietcss 6ecnnaTtHein OPC-gpaneep n oubnuoteka ctaHgapta WIN DLL,
KOTOpblE PEKOMEHAYeTCsl WCnomnb3oBaTb MNpu  MoakmnoveHun npubopa k SCADA-cuctemam u
KOHTponnepam Apyrux nponssoauTenen.

KoHdmrypupoaHne MB110 ocywiectensetcs Ha MK yepe3 apantep uHTepdenca RS-485/RS-
232 unn RS-485/USB (Hanpumep, OBEH AC3-M unu AC4, cCOOTBETCTBEHHO) C NOMOLLbHO NMPOrpammbl
«KoHndmrypatop M110», BXOASALLEN B KOMMINEKT NMOCTaBKMU.

OcHoBHble TexHu4yeckue xapaktepuctuku MB110 npuseaeHsl B Tabnuue 2.1.



Tabnuua 2.1 - XapaktepucTuku npuéopa

HanmeHoBaHue 3HavyeHue
HanpshkeHue nutaHms: 90...264 B nepemeHHOro Toka
(HOMMHanbHOe HanpsbkeHue
220 B) vactoton 47...63 'y
unu
18...30 B noctosHHOro Toka
(HOMMHanbHOe HanpsbkeHue
24 B)
MoTpebnsiemas mowHocTb, BA, He Gonee 6
KonunyectBo aHanoroBbIx BX0O40B 2
PaspsagHoctb ALIM, 6ut 16
Bpemsi onpoca ogHoro Bxoga*:
TepMOMETpLI CONPOTUBIEHUS!, Cek, He Bonee 0,8
TepMO3neKkTpuyeckue npeobpasoBaTteny u yHUULMPOBaHHbIE
curHanbl MOCTOSHHOTO HanpsXXeHUst U Toka, Cek, He bonee 0,4
Mpenen ocHOBHOM NPYBEAEHHON NOrPELLUHOCTU NPU U3MEPEHNM:
TepmoanekTpuyecknumu npeobpasosartensamu, % +0,5
TEPMOMETPaMM COMPOTUBIIEHNS U YHUDULIMPOBAHHLIMU
CMrHanamMmu nNoCTOSHHOTO HaNMPShKEHWsT U Toka, % +0,25
HanpseHne BCTPOEHHOro CTOYHMKa NuTaHus, B 24 £3
TOK BCTPOEHHOIO UCTOYHUKA NUTaHUs, MA, He Gonee 50
MHTepdenc cBsI3n C KOMNLIOTEPOM RS-485

MpumeyaHme - * Onpoc BXOAOB MPOUCXOAMT MOCMedoBaTenbHO, T.e. ONPOC ABYX BXOAOB 3anMeT
BpeMsi, paBHOe CyMMe onpocoB Bxoga 1 u Bxoaa 2.
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MpoaomkeHne Tabnuubi 2.1

HaumeHoBaHue

3Ha4yeHune

MakcmmanbHasi ckopocTb 06MeHa no uHTepdericy RS-485, 6ut/cek

115200

lMpoTokon cBs3u, ncnonb3yemblin ANa nepeaady uHdopmauum

OBEH; ModBus-RTU,;
ModBus-ASCIl; DCON

IP20 co cTopoHbl nepeaHen

naHenu,

Crenenb saumrel kopnyca IPOO co CTOPOHbLI KNEMMHON
KONoAKu

abapuTHble pa3mepbl npubopa, MM (63x110x75)+1

Macca npu6opa, kr, He 6onee 0,5

CpefHuii cpok cnyx6bl, net 8




Tabnuvua 2.2 - MCHOHbSyeMbIe Ha BXoAe CurHasibl NOCTOSAHHOIo TOKa, HanpsiXkeHust U cConpoTuBneHns

3 Mpepen
HayeHue eguHULbI o
HaumeHoBaHue ﬂuanasofl MnagLuero OCHOBHOW
0,
n3mepeHun, % npueeaeHHON
paspsfa, en. um. norpewHocTH, %
CurHan nocTosiHHOro HanpsiXeHus
-50...+50 mB | 0...100 | 0,1 | 40,25
YHudmuympoBaHHble curHansi no FOCT 26.011-80

0..1B 0...100 0,1 10,25
0..5vA 0...100 0,1
0...20 mA 0...100 0,1 10,25
4...20 MA 0...100 0,1

CurHan conpoTuBneHus
0...5000 Om | 0,5%...100 | 0,1 | 10,25

MpumeyaHue * [nanasoH conpotmenexus ot 0 go 25 Om BocnpuHUMaeTcst NPMBGOPOM Kak KOpOTKoe

3aMblKaHWe gaT4yunKa.




Ta6nuua 2.3 - Ucnonb3yembie Ha BxoAe NepBUYHbIe Npeobpa3oBaTenu (4aT4unkm)

3HavyeHue Mpepen
HaumeHoBaHMe .El.uanascvm eauHULbI OCHOBHOWM
n3mepeHun, °C mnagwero npuBegeHHOMN
pa3psiga, °C norpelwHocTtu, %
TepmomeTpbl conpoTtuBnenus no NOCT P 8.625-2006
Tepmonpeo6Gpa3oBarenu conpotusneHus no FOCT 6651-94*

Cu 50 (¢=0,00426 °C ") —50...+200 0,1

50M (0=0,00428 °C ") —200...+200 0,1

Pt 50 (¢=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 (¢=0,00385 °C ") —200...+850 0,1

1000 (2=0,00391 °C™") —240...+1100 0,1 1025
Ni 100 (¢=0,00617 °C™") —60...+180 0,1 -

Pt 500 (0=0,00385 °C ") —200...+850 0,1

5000 («=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 (¢:=0,00617 °C™") —60...+180 0,1

Cu 1000 (¢=0,00426 °C™") —50...+200 0,1

1000M (0:=0,00428 °C ") —200...+200 0,1
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MpoaomxeHune Tabnuubi 2.3

3HaueHue Mpenen
HaumeHoBaHMe [Ounana3oH eauHULbI OCHOBHOWM
n3mepeHun, °C MnagLwero npuBeAeHHOMN
pa3psaga, °C norpewHocTtu, %
Pt 1000 (a:=0,00385 °C ™) —200...+850 0,1
10000 (0=0,00391 °C ") —250...+1100 0,1 0,25
Ni 1000 (¢:=0,00617 °C™") —60...+180 0,1
TepmoanekTpu4yeckue npeodpaszosartenu no NOCT 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
TN (S) —50...+1750 0,1
Tnn (R) -50...+1750 0,1 +0,5
TMNP (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 * MNpunbopskl, paboTatolmne c TepmonpeobpasoBatensMu conpotusneHuss ¢ HCX no
TOCT 6651, npegHasHadeHbl Ans ncnonb3oBaHus B ctpaHax CHIC

1"




2.2 YcnoBusA aKkcnnyaTtauum npubopa

Mpunbop akcnnyaTupyeTcs Npu criefyoLLmnx yCrioBusix:

e 3aKpbiTble B3pbIBOOE30NacHbIE NoMelleHnsa 6e3 arpecCuBHLIX NapoB U ra3os;

e  TemnepaTtypa okpyxatoLiero Bo3gyxa ot MuHyc 10 go +55 °C;

. BEPXHUIA Npeen oTHOCWUTENbHOW BnaxHocTy Bosayxa: 80 % npu +25 °C un 6onee HU3KUX
Temnepartypax 6e3 koHaeHcauum Bnaru;

e  aTmocchepHoe aaBneHue ot 86 o 106,7 klMa.

Mo ycTOMYMBOCTM K KNMMaTUYECKMM BO3AEWCTBMSIM NPWU JKCMryaTaumu npubop cooTBeTCTByeT
rpynne vucnonHenusa B4 no FOCT P 52931-2008.

Mo ycTo4MBOCTY K BO3AEWCTBUIO aTMOCKHEPHOro AaBreHust npubop oTHocuTcs K rpynne P1 no
FOCT P 52931-2008.

Mo ycTOMYMBOCTM K MeXaHU4YeCckUM BO3OENCTBUAM MpU SKChnyatauum npubop COOTBETCTBYET
rpynne ncnonHeHus N1 no FOCT P 52931-2008.

Mo aneKkTpoMarHWTHON COBMECTMMOCTU MOAYNM OTHOCSTCA K obopyaoBaHuio knacca A mno
FOCT P 51522-99. [lonyckaeTcs npv nogave MMMYbCHbIX MOMEX KpaTKOBPEMEHHOEe MpeKkpalleHne
obmeHa no cetn RS-485. O6MeH [omkeH BOCCTaHaBNMMBATbCS Cpa3y MO OKOHYaHWU AeWCTBUSI
rnomexw.
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3 YcTpowncTBo npubopa

3.1 KoHcTpyKkuus npubopa

Mpubop BbIMyckaeTca B NacTMaccoBOM Kopnyce, npeAHasHayeHHoM Ans kpennenus Ha DIN-
perKy WwupuHon 35 MM 1nu Ha cteHy. MabapuTHbIN YepTex npubopa npuseaeH B MNpunoxeHun A.

Ha BepxHeln cTopoHe npubopa pacnonoxeHbl psabl KNEMM «Nofd BUHT», NpeAHa3HauYeHHbIX Ans
noaBedeHuss MNpOBOAOB NuTaHusl, WHTepdenca RS-485, nogknodeHnss patumkoB. Cxema
noakIoYeHns K knemmam npubopa npuseneHa B MpunoxeHun b.

PaszbemHas KOHCTpyKUMS knemm npubopa no3BomnseT OCYLIECTBMSATb ONepaTMBHYL 3ameHy
npnbopa 6e3 gemMoHTaxa MOAKMIOYEHHbIX K HEeMYy BHELUHWX NUHUIA CBS3W (nogpobHoe onvcaHune
3ameHbl npubopa npueeaeHo B n. 6.3 u B MpunoxeHun IM).

Ha nuueBoi naHenn npubopa pacrnonoxeHsl CBETOANOAbI:

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

o «[MuTaHme», CBETALLMICA NpY BKIIOYEHUM MUTAHKS.

3.2 NepBuyHbIe Npeobpa3oBaTenu (AaTynKm)

MepBuyHble npeobpa3oBaTenn (4aTyvkM) npedHasHayeHbl AN KOHTpons  pusnmyeckux
napameTpoB ob6bekTa (TemnepaTypbl, [AaBneHus, pacxoga W T.M.) M npeobpasoBaHns WX B
3MEKTPUYECKNEe CUTHarnbl, ONTUMarbHbIE C TOYKU 3peHus fanbHenLen nx obpaboTtku.

B kayecTBe BXOAHbIX AaT4MKOB Npnbopa MoryT BbITb NCNOMb30BaHbI:

e TepMOMETpPbl CONPOTUBIEHNS;

e  Tepmonaphbl (TEPMO3NEKTpUYECKNE NpeobpasoBaTenn);

e  aKTMBHble npeobpasoBaTeny C BbIXOAHLIM @HamNoOroBbIM CUFHANoOM B BWAE MOCTOSHHOMO

HanpsKeHWs, CONPOTUBIEHNS UMK TOKa;
e [aTYMKMN NOMOXKEHUS UCTIONHUTENbHBLIX MEXaHW3MOB;
e CyXue KOHTaKTbl pefne unu BbiKmo4YaTens.
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3.2.1 TepmomeTpbl CONPOTUBNEHUA

TepmMoMeTpbl CONPOTUBIIEHNS MPUMEHSIOTCS AN U3MEPEHUs TEMNepaTypbl OKpyKatoLLein cpeabl
B MeCTe YCTaHOBKM AaTuuka. [MpyHUMN 4eicTBMA Takux 4aTYMKOB OCHOBaH Ha CyLLeCcTBOBaHUN y psaa
METannoB BOCMPOM3BOAMMON W CTabWUMbHOW 3aBUCUMOCTM aKTUBHOTO COMPOTMBMEHUS  OT
Temnepatypbl. B kavectBe martepuana ans usrotoBneHnss TC B MPOMbILLNEHHOCTU Yalle BCEro
ncnonb3yeTcst cneumnansHo obpaboTtaHHas MegHas (ansa gatunko TCM), nnatuHoBas (Ans AaTYMKoOB
TCIM) unn Hukenesas (ans gatymnkos TCH) npoBoroka.

BbixogHble  napametpbl  TC  onpedensitotcs  MX  HOMUHAmbHbIMKW  CTaTUYECKUMU
XapakTepucTukamu, craHgaptusoBaHHeiMu FTOCT P 8.625-2006. OcHoBHbiMu napameTtpamym HCX
ABMSATCS: HayanbHOe COoMpoTuBNeHWe patyvka Ry, um3mepeHHoe npu Temnepatype 0°C, u
TemnepaTypHbIi KO3(MULMEHT CONMPOTUBIIEHUS 0. — OTHOLLEHWE Pa3HULbl CONMPOTUBMEHWI AaTynka,
n3mepeHHbIx npu Temnepatype 100 °C u 0 °C, k ero conpotuBneHuio, nameperHomy npu 0°C  (Ry),
peneHHoe Ha 100 °C u okpyrmeHHoe OO MSTOro 3Haka nocne 3anstod. B ceasn ¢ tem, yto HCX
TEPMOMETPOB COMPOTUBMEHNA — YHKUMU HenvHenHble (ang TCM B obractu oTpuuaTtenbHbIX
Temnepatyp, a ans TCI Bo Bcem AuanasoHe), B npubope npegycMOTPeHbl cpeacTBa Anst
NHeapu3auum nokasaHvin. Bo nsbexaHne BNMAHUS COMPOTUBMEHWIA COEAVMHUTENbHbIX NPOBOAOB Ha
pesynbTaTbl U3MEpPeHNs TemnepaTypbl, NOAKIYEeHEe AaTunka K npubopy criegyeT Npou3BOAUTL MO
TPEXNPOBOAHON CXeEMe.

Mpwu Takol cxeme Kk ogHOMY M3 BbiBoAoB TC noaknovaTcs
OOHOBPEMEHHO [Ba NpoBOAa, COEAUHSIOLWMX ero ¢ npubopom, a K
Opyromy BblBOAY — TPETU coeguHuTemNbHbIN nposod. [Ons nomnHown
KOMMeHcaunm BNMSHNA COeAUHUTENbHBIX MPOBOAOB Ha pesynbTaTthl  |Ry
M3MepeHun Heobxoaumo, 4TOObl WX COMPOTUBMEHUS ObinNu
paBHbl ApYyr Apyry (JOCTaTovHO WCMONb3oBaTb OAVMHAKOBbIE
npoBoda pasBHOW ANnuHbl). [MpuMep cxembl nogknodeHus TC K
Bxoay 1 npu6opa npeacTasneH Ha pucyHke 3.1. PucyHok 3.1
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3.2.2 TepmoanekTpuyeckue npeobpasoBatenu (Tepmonapbl)

TepmoanekTpuueckue npeobpaszoBaTenu (TepMonapbl) Takke Kak WM TEepPMOMETPbI
COMPOTMBIEHUS MPUMEHSAIOTCA AN U3MepeHus Temnepatypsl. [puHUMN OencTBrUS TepMonap OCHOBaH
Ha adhdekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM HAarpeBaHWe TOYKN COEAMNHEHUST ABYX PAa3HOPOAHBIX
NPOBOAHUKOB,  BbI3bIBAET HA  MNPOTMBOMONOXHbLIX  KOHLAX  3TOM  UenM  BO3HUKHOBEHWE
anekTpogswxkywen cunbl — TepModOC. BenuuuHa Tepmo3[C wusHayanbHO onpegenseTcs
XMMWYECKMM COCTABOM NPOBOAHUKOB U, KDOME 3TOr0, 3aBUCUT OT TeMNepaTypbl Harpesa.

HCX Tepmonap pasnuuHbix TunoB craHgaptusoBaHbl [OCT P 8.585-2001. Tak kak
XapaKTEePUCTMKM BCEX TepMonap B TOW WM MHOW CTEMNeHU SIBNSATCSH HENMHENHbIMU (DYHKUMSIMU, B
npubope nNpeaycMOTpeHbl CPeACTBa ANs NMHeapu3aLuy rnokasaHui.
Touka coeuHEHUs1 pPasHOPOAHbLIX NMPOBOAHMKOB Ha3blBAETCS
paboyuMm cnaem TepMmonapbl, 8 MX KOHLbl - CBOGOAHLIMU
KOHLAMM W1, MHOrAa, XOnoAHbIM cnaem. Pabouuit cnai  Ppabouwit Bxop X-1

TepMonapbl pacronaraeTtcsi B MecTe, BbiGpaHHOM Aans O +

KOHTPONA TeMnepaTypbl, a CBOBOAHbIE KOHLbI NOAKIHOHAKOTCS Bxog X-2
K MamMepuTenbHOMY npubopy. Ecriv nogkmioueHne cBOBOAHBIX - Bxop X-3
KOHLIOB HEMOCPEACTBEHHO K KOHTakTam npuGopa He

NpeacTaBnseTcas  BO3MOXHBIM  (Harpumep,  M3-3a WX ATk
yAaneHHoCcTn Opyr ot ,qpyra), TO coeanHeHue Tepmonapbl C Temneparypbl
npubopoM  HEOBXOAMMO  BHLIMONMHSTH  MPM  MOMOLUM  XONIORHOTO cras

KOMMEHCaLMOHHbIX ~ TePMO3MEKTPOAHbIX — NPOBOAOB  WUNK PucyHok 3.2
kabenen, c obs3aTenbHbIM COOMNIOAEHNEM MONAPHOCTU UX
BKIIOYEHNS.

HeobxoammocTb NpMMeHeHNs Takux NpoBofoB obycnosrneHa Tem, yto OC Tepmonapbl 3aBUCUT
He TOMbKO OT TemrepaTypbl paboyero cnasi, HoO Takke M OT TemnepaTypbl ee CBOBGOAHbLIX KOHLIOB,
BEMUYMHY KOTOPOW KOHTPONUPYET crneumarnbHblii OaTyuK, pacrofioXeHHbI B npubope. MNpu atom
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Mcnonb3oBaHne TePMO3NEKTPOAHLIX kabeneii No3BonseT yBENMUUTL ANMHY NPOBOAHUKOB TepMonapsl
N «NepeHecTn» ee cBOBOAHBIE KOHLb! K KNEMMHUKY npubopa.
Mpumep cxembl nogkntoverns TI k Bxogy 1 npubopa npefctaBneH Ha pucyHke 3.2.

BHumanme! [ns pabotbl ¢ npubopom MOryT ObiTb MCMOMNb30BaHbl TOMbKO Tepmonapbl C
N30MMPOBaHHBLIMU U He3a3eMneHHbIMU paboyrmy cnasiMu, Tak Kak oTpuuaTesibHble BbIBOAbI WX
cBobOAHbIX KOHLIOB 06beanHEHbI Mexay cobol Ha Bxoae npubopa.

3.2.3 AkTMBHble NpeobpasoBaTenu

AKTVBHblE NpeobpasoBaTeny C BbIXOAHLIM aHANOroBbIM
CUrHanoM MpPUMEHSIIOTCA B COOTBETCTBMM C  Ha3Ha4yeHvem 0B
Jatyvka Ons M3MepeHusi Takux (pusn4eckux napameTpoB Kak
OaBreHve, Temnepatypa, pacxod, YpoBeHb U T.Mn. BbixogHbiMu +24 B
curHanamy Takux AaTynkoB MoryT ObiTb, U3MeHsiolleecs nNo
TIMHENHOMY 3aKOHYy HanpsbkeHue MOCTOSIHHOTO ToKa, BenuyuHa I Bxop X-1
TOKa WIM BeNMYMHa CONPOTMBIEHUA AaTymka. MNiuTaHne akTUBHbBIX Bxon X-2
AaT4MKOB MOXET OCYLLECTBNATLCSA Kak OT BCTPOEHHOro B Npubop R A
MCTOYHUKA MOCTOSIHHOMO TOKa C BbIXOAHbIM HanpsikeHuem 24 + 3 H Bxop X-3
B, Tak 1 oT BHeLLHero 6noka nuTaHusi.

PucyHok 3.3
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MoakntoyeHne OaTYMKOB C BbIXOAHLIM CUrHaNnom B

BMAE MOCTOSHHOro HanpsbkeHuns (-50,0...50,0 wB,

0..1,0B) u conpotusneHusi (0..5000 Om) MmoxeT Bxop X-1
OCYLLECTBMSATLCS  HENOCPeACTBEHHO K BXOAHBIM Bxog X-2
KOHTaKTaM NpuBopa, a AATUMKOB C BLIXOZOM B Buge  Hark E

TOKa — TOMbKO MOCME YCTAHOBKM LUyHTMpYlolero — MOMOKEHNS Bxog X-3

pesuctopa conpoTuereHvem 49,9 Om (gonyck He 6onee
0,1 %). Ha pucyHke 3.4 ykazaH NopsfoK NOOKMHOYEHNS
PEe3NCTMBHbIX AaTYMKOB MOMOXEHNUsA B Bxodam npubopa. PucyHok 3.4

B kayecTBe LyHTa peKOMeHAyeTCH WCMonb3oBaTb BbICOKOCTAOUMbHbIE PEe3NCTOpbl  C
MUHUMarbHbIM 3Ha4YeHVeM TemnepaTypHOro koadduumeHTa conpoTneneHus, Hanpumep, Tuna C2-98
UNN pesncTopbl, NOCTaBNseMble B KOMMMEKTe ¢ Npnbopom.

Mpumep cxeMbl MOAKMIOYEHUSI aKTMBHOTO AAaTyMka C TOKOBbIM BbIXOAOM K Bxogdy 1 npubopa
npeacTaBneH Ha pUcyHok 3.3.

BHumanue! Mpy MCNONb30BaHWMM aKTUMBHLIX AAaTYMKOB criedyeT MMeTb B BuAy, YTO «MUHYCOBbIEY
BbIBOb! MX BbIXOAHbIX CUTHANoB B Npubope o6beanHeEHbI MeXAY COBOMN.

3.3 Nopspok npoxoxaeHus curHana

3.3.1 Npuem curHana

CurHan ¢ gatyuka, usmMepsitollero umandeckuin napameTp obbekta (TeMnepaTypy, AaBreHne u
T.N.), noctynaet B npubop B pe3ynbTaTe MNOCneAoOBaTeNbHOrO OnMpoca [AaTyMkoB npubopa.
MonyyeHHbIn curHan npeobpasyetca no AaHHbiM HCX B uudpoBble 3HaveHus. B npouecce
06paboTkM CUrHanoB OCYLUECTBMSIETCA WX (unbTpaumsi OT MOMEX W KOPpPEeKuust mnokasaHui B
COOTBETCTBUM C 3aaHHbIMU NoMb3oBaTenem napameTpamu.
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3.3.2 Onpoc paTumkoB

3.3.21 Onpoc paTtumkoB U 06paboTka WX CUrHamoB W3MEPUTENbHbIM  YCTPOWCTBOM
OCYyLLIeCTBNSETCA NocneAoBaTenbHO Mo 3aMKHYTOMY LIMKITY.

3.3.2.2 BknoyeHne noboro gaTtyMka B CMMCOK onpoca MpOV3BOAMTCS aBTOMAaTWM4ecku rocre
3agaHua Tuna ero HCX B napametpe in-t. Mpu ycrtaHoBke B napameTpe in-t 3HaveHus oFF
(OTKNIOYEH) AATYMK M3 CrIMCKa OMpoca UCKIIoYaeTCs.

3.3.3 UamepeHue TeKyLLMX 3HAYEHUA BXOAHLIX NapaMeTpoB

3.3.3.1 CurHanbl JaTtyMkoB NOCTYnalT Ha BXO4 U3MEpPUTENbHOro YCTPOWCTBA, rAe NpoucxoauT
BbIYMCIIEHME TEKYLLUUX 3HAYEHMUIN KOHTPONUPYEMbIX (DU3NYECKUX NapaMeTPOB 1 NpeobpasoBaHue KX B
uncpposon Bua.

3.3.3.2 Tpu pabote c TepmMoOMETpPaMu COMPOTUBIIEHUS U TepMmonapamu BblMUCNEHWE
Temnepatypbl npom3soautcs no ctaHgaptTHeiM HCX (FTOCT P 8.625-2006 n TOCT P 8.585-2001).

Onsa KOPPEKTHOrO BblYMCIIEHNSA napameTpoB, KOHTpONMUpyeMmbIX Ha obbekTe
TEPMO3NEKTPUYECKMMIN NpeobpasoBaTensiMu, B CXeMe npedyCMOTpeHa aBTOMaTM4Yeckasi Koppekuust
nokasaHui npubopa no Temnepatype CBOOOAHLIX KOHLOB Tepmonap. [aTuMk KOHTpons 3Ton
TemrnepaTypbl PacrnorioXeH BHYTpM npubopa y KIEeMMHbIX KOHTaKTOB, MpeAHasHaYeHHbIX Ans
NMOAKMIOYEHUsT  MEPBUYHbIX  NpeobpasoBatenen. ABTOMaTuuveckasi koppekuusi obecneumBaeT
npaBurbHble NoKka3aHWs Npubopa Npy U3MEeHeHUN TeMNepaTypbl OKpYXKatoLLen ero cpeabl.

B HekoTopbIx cnyyasx (HanpuMep, Mpv MpOBeAeHUM MOBepkM npubopa) aBToMaTuMveckas
KOppeKkums Mo Temnepartype CBOOOAHbLIX KOHLOB TepMonap MOXEeT ObiTb OTKMYEHa YCTaHOBKOW B
napametpe CJ-.C 3HauyeHuss oFF. lMpu OTKNOYEHHOW KOppekumuuM TemnepaTtypa CBOOOAHbLIX KOHLOB
Tepmonap npuHumaeTcs pasHon 0 °C, 1 ee BO3MOXHbIE U3MEHEHUSI B PAcYeT HE MPUHUMAKOTCS.

3.3.3.3 Npwu paboTe ¢ akTMBHBIMU Npeobpa3oBaTENSAMU, BbIXOAHBIM CUTHANOM KOTOPbIX SBMSIETCS
HanpsbkeHve unu Tok, B npubope npeaycMOTpeHa BO3MOXHOCTb MaclUuTabupoBaHUsi LKarbl
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namepeHusi. Tpu 3TOM  BblUACNEHWE  TEKYLUMX BEMUYMH  KOHTPONMPYemblX napameTpoB
OCyLLeCTBAETCA NpU MOMOLUM MACLUTabupyIOLWMX 3HAYeHWN, 3afaBaeMblX WHAMBWAYanNbHO AN
KaXxgoro Takoro gatyvka. Mcnonb3oBaHvWe MacluTabupyrolmx 3HaYeHWn NOo3BOMsAeT Mofib3oBaTento
oTobpaxaTb KOHTponupyemble uanyeckme napameTpbl HEMOCPEACTBEHHO B  eauHuUax WX
n3mepeHust (atmocdepax, kunonackansx, metpax u T. A.). MacwrabvpoBaHue Lwkanbl ©3mMepeHus
npou3BoanTCs Npu yctaHoBke napameTpoB Ain.L — HwxHen n Ain.H — BepxHen rpaHuvy, guanasoHa.
Mpn 3TOM MUHMMaNbHOMY YPOBHIO BbIXOAHOIO CuUrHana gatyuka 6yaeT COOTBETCTBOBATb 3HaueHue,
3agaHHoe B napameTtpe Ain.L, a MakcumanbHOMYy YpPOBHIO CUrHana — 3HadeHue, 3afjaHHoe B
napametpe Ain.H.

HanbHenwasn obpaboTka CMrHanoB faTymka OCyLLEeCTBNAETCS B 3afaHHbIX ANHULAX U3MepeHns
no nWHEWHOMY 3akoHy (MpsiMo  nporopyuoHanbHomy npu  Ain.H > Ain.L uwnu obpamHo
npornopyuoHansHoMy npu Ain.H < Ain.L). PacyeT TekyLlero 3Ha4yeHUsi KOHTPONMPYEMOro AaTYUKOM
napameTpa npousBoaMTCcs no dopmyne:

_ (Ain.H — Ain.L)(Inx — Tyus)
[y = Ain.L +

IMa.KC - IMI/IH

roe: Ain.L, Ain.H — 3agaHHble 3HaveHna napameTpos Ain.L u Ain.H;
I Bx — TeKyLLee 3HayeHune BXOAHOro curHana;
| MuH, | makc — MVHUManbHOEe WM MakCMMalribHOe 3Ha4YeHWsi BXOAHOro curHana
AaTyuka no AaHHbIM Tabrvubl 2 (MA, MB nnn B);
Muam — U3MepeHHoe Npubopom 3HaueHve napameTpa.

Mpumep - MNpu ncnonb3oBaHUM AaTyvKa C BbIXOAHLIM TOkoM 4...20 MA (Tun gatyvka 10 B napameTpe
in-t), kOHTponupytowero aaeneHve B guanasoHe 0...25 atMm., B napameTpe Ain.L 3agaeTtcs 3HayeHue
00,00, a B napameTpe Ain.H - 3HauyeHne 25,00. MNocne atoro obpaboTka n oTobpakeHne nokasaHui
6yneT nponsBoanTbCS B aTMocdepax.
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3.3.4 UndpoBasa dunbTpauma namepeHmmn

3.3.4.1 [Ona ocnabneHus BNWAHWA BHELUHWX WMMYMNbCHLIX MOMEX Ha 9KCnnyaTaunoHHble
XapakTepucTuku npubopa B nporpammy ero paboTbl BBefeHa uudpoBas unbTpaums pedynbtaToB
n3mMepeHuin. PunbTpaumus OCyLLECTBNAETCA HEe3aBUCUMO AJNSi KaX[OOro KaHana u3mMepeHusi BXOOHbIX
napameTpoB 1 NPOBOAWTCA B ABa aTana.

3.3.4.2 Ha nepBoM aTane n3 TeKyLUMX U3MEPEHWUI BXOAHbLIX NapameTpoB OT(MNbTPOBLIBAKOTCA
3HaYeHVsl, UMeloLmMe SIBHO BbIpaXeHHble «npoBanbl» MM «BbIOpockl». [Ons aToro B npubope
OCYLLECTBNAETCA HEeMpepbIBHOE BbIYWCIIEHUE PA3HOCTU MexAay OBYyMS pesynbTatamu MocrnegHux
N3MEpEHUIn OHOTO M TOrO >Xe BXOAHOro napameTpa, BbIMOMHEHHbIX B COCEAHWUX LMKNax onpoca u
CpaBHeHVWe ee C 3adaHHbIM npedenbHbIM OTKNOHeHWeM. [Mpyu 3TOM ecnu BblYMCIIEHHas pPasHOCTb
npeBbILIaeT 3afaHHbIN Npefen, To pe3ynbTaT, NofyyYeHHbI B NOCNEAHEM LMKIe onpoca, cyMTaeTcs
HeJoCTOBEPHBLIM, AarnbHenwas obpaboTka ero npuMoCTaHaBMUBAETCH U MPOU3BOAMTCA MOBTOPHOE
namepeHve. Ecnu HeqocToBepHbI pe3ynbTaT Obln Bbli3BaH BO3AENCTBMEM MOMEXW, TO MOBTOPHOE
n3MepeHve NoATBEPAUT 3TOT (haKT U NOXHOE 3HAaYeHUe aHHynupyeTcsl. Takoi anroputMm ob6paboTku
pe3ynbTaToB M3MEPEHWIN NO3BOMSET 3aALUTUTL NPUMBOP OT BO3AEWCTBUS €AUHWUYHBLIX MMMYIbCHBIX U
KOMMYTaLMOHHbIX MOMEX, BO3HMKAOLLMX Ha NPOU3BOACTBE Npy paboTe c1noBoro o6opynoBaHus.

BenununHa npegenbHOro OTKIIOHEHUS B pe3ynbTaTax ABYX COCEeOHUX W3MepeHuld 3ajaeTcs
nonb3oBatenem B napamertpe «[lonoca duneTtpa» in.FG vHaMBMAYyanbHO ANS KaXKOOro AaTyvka B
eVH1Lax, M3MepsieMblX UMY (PU3UNHECKNX BETNYMH.

B o6Lwem cnyyae, npu Bbibope «[Monockl unbTpa» cneayet UMeTb B BUAY, YTO YEM MEHbLUE ee
3aflaHHOe 3Ha4yeHue, TeM nyylle NOMeX03aLLULLEHHOCTb U3MEPUTENBHOMO KaHana, Ho npu 3ToM (13-
3a BO3MOXHbIX MOBTOPHbIX U3MEPEHWIA) Xyxe peakums npubopa Ha ObiCTpoe dakTuieckoe UsMeHeHne
BXOOHOrO napameTpa. Bo nsbexaHve NoBTOPHbIX M3MepeHnin Npu 3agaHumn «lonockl punsTpa» Ans
KOHKPETHOrO  AaTyvka criegyeT pPyKOBOACTBOBATbCH  MaKCMMarbHOW  CKOPOCTbIO  M3MEHEeHUs
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KOHTPONMMPYEMOro UM napameTpa npu 3KCnfyaTauuu, a Takke YCTaHOBMEHHOW [Ans Hero
neproanYHOCTBIO onpoca.

Mpy HeobxoaUMOCTU AaHHbIA PUNBLTP MOXET ObITb OTKIOYEH yCTaHOBKOW B napametpe in.FG
3HayeHus 0.

3.3.4.3 Ha BTOpOoM 3Tane dunbTpaumMn OCYLECTBMSETCA CrraxvBaHve (gemndupoBaHue)
nonyyeHHelx Mo n. 3.3.4.2 pe3ynbTaToB MW3MEPEHWN B Crly4yae WX BO3MOXHOW OCTaTOYHON
dnykTyauun.

MepepaToyHas yHKUMS 3BeHa, OCYLLECTBMSAIOLLEro npeobpa3oBaHne BXOQHOTO curHana Ha
3TOM 3Tane cunbTpauum, No CBOMM MapameTpam COOTBETCTBYET (PUNbTPY HU3KMX YacTOT MepBOro
nopsigka ¢ MocTosHHOW BpemeHu T. [pu nocTynneHun Ha BxoA unbTpa ckadykoobpasHoro curHana,
€ro BbIXOJHOW CUrHan yepes Bpemsl, paBHOe T, M3MeHUTCS Ha BenuuuHy 0,64 oT amnnuTyabl ckauka,
yepes BpeMmsi, paBHoe 21, - Ha BennunHy 0,88, yepes Bpems, paBHoe 3t, - Ha BenunynHy 0,95 1 T.4. no
9KCMOHEHLMaNnbHOMY 3aKOHY.

«MocTosiHHas BpemMeHu cunbTpa» 3agaeTcs Mofb3oBaTenieM B CEKyHAaX WUHAMBWUAYyanbHO Ans
Ka»kOoro KaHarna npuv yctaHoske napametpa in.FD.

Mpu 3agaHwm napametpa in.FD cnegyetr umeTb B BuAdy, YTO yBENWYEHUWE ero 3HaueHus
ynydlaeT MOMEX03alLULLEHHOCTb KaHana W3MEPEHUsi, HO W OAHOBPEMEHHO YBEMNWUYMBAET €ro
MHEPUUOHHOCTb. TO ecTb peakuusi npubopa Ha ObiCTpble W3MEHEHWUSI BXOOHOW BENUYMHbI
3amepanseTcs.

Mpy HeobXxoAUMOCTUN AaHHbIN PUNBLTP MOXET ObITb OTKMIOYEH YCTaHOBKOW B mapameTpe in.FD
3HayeHus 0.

BpemeHHble anarpaMmmbl paboTbl LMAPOBBIX PUINBTPOB CM. Ha pUcyHke 3.5.
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TM3M A
T¢aKT
"t .
PucyHok 3.5, a - KoHtponupyemas t
Temnepartypa PucyHok 3.5, 6 - ®DUnbTpbl OTKNHOYEHbI
TMGM TM3M 4
3a7jaHHoe
3Hayenue in.FG -
t
t PucyHok 3.5, r - BkntoueH ¢punbTp in.FG u
PucyHok 3.5, B - BkntoueH unbTp in.FG in.Fd

3.3.5 Koppekuus usmepeHumn

3.3.5.1 TlonyyeHHble B pe3ynbTaTe BbIYUCNEHUA OTUNBTPOBAHHbIE TEKYLME 3HAYeHUs
M3MEepEHHbIX BENWYMH MOTyT GbiTb OTKOPPEKTMPOBaHbl NMpPUOGOPOM B COOTBETCTBUM C 3adaHHbIMU
nonb3oBaTernieM KOpPEKTUPYHOLLMMU NapameTpamu.
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B npubGope AnNs Kaxgoro kaHana u3MepeHus T,°C
npeaycMoTpeHbl iBa KOPPEKTUPYIOLLMX NapameTpa, ¢ - /
MOMOLLbIO  KOTOPbIX MOXHO OCYLLECTBNSATL COBUTM U ‘00: 3 Koppexn /
N3MeHeHue HaknoHa N3MepuTesrbHOM .l /
xapaktepuctukn. CHayana BbINOMNHSAETCA  CABM, L Y,
3aTeM HaKIIOH XapaKTEPUCTUKU. 60 | /

3.3.5.2 CaBur xapakTepucTukmn ocyLLecTBRsieTcs - /
nytTem anrebpanmyeckoro CyMMUpPOBaHUSI N3MEPEHHOM 4
n otdunbTpoBaHHOM no n. 3.3.4 BenUYMHbI C ol
KOPPEKTUPYIOLWMM  3HaYeHneM &, 3agaHHbiM B 7/,
napametpe in.SH ans gaHHoro gatyumka. T A T S W

KoppekTupytollee 3HayeHne § 3afjaetcs B Tex ] 0 20 4 60 8 100 ;mm"g
Ke eavHuuax Uu3MepeHusi, 4YTo0 U u3MepsieMblv R T (g{)) (713)  (Rrcw, Om)
husnyecknii NapameTp U CRAyXUT AN yCTpaHeHus oTcM  To
BMUSIHUSI  HayanbHOW  MOrPELUHOCTW  MEePBUYHOTO
npeobpasoBaTtens (Hanpumep, 3HaveHus R, y
TEPMOMETPOB COMPOTUBIIEHUS).

C Koppexumeit

L 7 T=T,g 0

8 =-10°C

PucyHok 3.6

MpumevaHne - MMpu paGoTe ¢ nNNaTMHOBLIMKM TepMonpeoGpasoBaTensMy COMPOTUBIIEHUS Ha
3agaHHoe B napameTpe in.SH 3HayeHwe coBura HaknagblBaeTcs kKoppekuusi HenmHenHocTn HCX
JaTyvka, 3anoxeHHasi B nporpamme o6paboTku u3MepeHuwin. pumep caBura K3MepuUTENbHOW
XapaKkTepucTuku rpadouyecky npeactaBneH Ha pucyHke 3.6.

3.3.5.3 W3MmeHeHMe HaKnoHa XapaKTepUCTUKM OCYLLECTBMSETCA MNyTEM YMHOXEHUS
OTKOPPEKTMPOBaHHOW No napameTpy in.SH namepeHHOW BeNMYMHbLI Ha MOMPaBOYHbIA KO3PPULMEHT
o, 3HaYeHne KOTOpOro 3agaeTcs nonb3oBaTenem Ans Kaxaoro gatymka B napametpe in.SL. [aHHbIin
BW KOPpeKUMN MOXeT ObiTb MCMOMb30oBaH AN KOMMEHCaLMM MOrpeLiHocTel cammx AaT4MKOB MIM
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MOrpeLLHOCTEN, CBSA3aHHbIX C pa3bpocoM COMPOTUBIIEHWIA LUIYHTUPYIOLLMX pe3ucTopoB (npu pabote c
npeobpa3oBaTtensMn, BbIXOAHbIM CUrHaroM KOTOPbIX $BMASETCA TOK). 3HavyeHue nornpaBovHOro
koadbcpuumeHTa B 3apaetca B GespasmepHbix eauHuuax B auanasoHe 0,900... 1,100 nepen ero

YCTaHOBKOW 1 MOXeET 6bITh onpeaeneHo no dopmyrne:
B = Mdaxr : Muam

roe B — 3HayeHWe NonpaBOYHOrO
napameTpe in.SL;

KoahhuumeHTa,

@)

yCTaHaBnMBaeMoro B

Mdpakt  — hakTUUecKkoe 3HAYEHNE KOHTPONIMPYEMOrO BXOAHOIO napameTpa;
Muam — U3MepeHHoe NPMBOPOM 3HaYeHVe NapameTpa.

MpuMep  UM3MEHEHWs  HaKoHa  U3MepUTesSbHOM
XapaKTepuCTUKUN rpadpuyecky NpeacTaBneH Ha pucyHke 3.7.

Onpepenutb HeobXxoaNMOoCTb BBEAEHNS
nonpaBoYHOro koadhcpuLmeHTa MOHO, n3vepus
MakcumarnbHoe unm 6nmnskoe K HeMy 3HauyeHve napameTpa,
€ OTKIMOHEHME HaKMNoHa U3MepUTENIbHON XapakTepPUCTUKM
Hanbonee 3ameTHO.

Buumanue!  3apaHve KOPPEKTUPYIOLLMX  3HAYeHuNn,
OTNMYaloLWKMXCA OT 3aBOACKUX ycTaHoBok (in.SH = 000.0 un
inSL = 1.000), n3ameHseT cTaHAapTHble METPONornyeckne
XapakTepucTukn npubopa M OOMKHO MPOU3BOAUTLCH
TOMBKO B TEXHWYECKM  OBOCHOBAHHbIX  Crnyyasx
KBannULMpOBaHHbLIMK CnieLuanucTamu.
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3.3.5.4 TonyyeHHasi nocne cunbTpauuM U KOpPpeKUMU pesynbTupylowas wHdgopMaums o6
N3MepPEHHbIX 3HaYeHNAX BXOAHbIX NapamMeTpoB NocTynaeT Ans nepeaayn B cetb RS-485.

3.3.6 luarHocTmka paboTbl NepBUYHLIX NpeobpasoBartenen

B npouecce paboTtbl Npubop KOHTponuMpyeT paboToCnOCOBHOCTL MOAKMIOYEHHBIX K HeMy
nepBuYHbIX nNpeobpasoBaTenen u, Npu oGHapyXeHWUW HeucnpaBHOCTU NO6GOro M3 HUX, nepepaet
coobuieHve 06 owmbke no ceteBoMy MHTEpPdency RS-485.

Owwubkn popmmpytoTcs:

e npu paboTe C TEPMOMETPaMW COMPOTUBIEHWUS B Crydyae MX oOpblBa WNKM KOPOTKOrO

3aMblKaHust;

e pu paboTe C TepMO3NeKTpUYeckuMK npeobpasoBaTensmMu (TepmMonapamMu), B Criydae ux
obpbiBa, a Takke Npu YBENWYEHUM TemnepaTypbl CBOOOAHbLIX KOHLOB TEPMOMap CBbille
90 °C unu npu ee yMmeHbLIeHUn Hke muHyc 10 °C;

e npu paboTe c nobbIM TUMNOM MEPBUYHLIX MpeobpasoBaTenelt B cryyae MonyyYeHus
pe3ynbTaToB U3MEPEHUI, BBIXOASLLMX 3@ YCTAHOBMEHHbIE AN AaHHOrO AaTyvka rpaHuvubl
AnanasoHa KOHTpOons.

HekoTopble TuMbl HeWCMpPaBHOCTEN MNEpBUYHbIX NpeobpasoBatenem He MoryT ObiTb
AnarHocTupoBaHbl NpMBopoM. K HUM OTHOCSTCSt 0BPbIBbI aTYMKOB TOKA U HAMPSXKEHUs1 (M3MEPEHHBI
BXOJ BblJaeT HyneBOe 3HaYeHWe WNW AUAarHOCTUPYeT KakK HeMCrnpaBHOCTb «3Ha4YeHWe CRULLKOM
Marno») M KOpPOTKOE 3aMblkaHue Tepmorap (npy K.3. TepMonapbl U3MEpeHHOe 3HayYeHue paBHO
TemrepaTtype XOfI04HOro crasi).

W3-3a BBEAEHHOW B NpUGOP AMArHOCTUKU KOPOTKOTO 3aMblkaHWUsi TEPMOMETPOB COMPOTUBIEHNUS
npvbop BOCMPUHMMAET CUrHarbl CONPOTUBEHUSI MeHee 25 OM Kak HeOCTOBEPHbIE, B CBSI3N C 3TUM
patymk 0..5000 Om He MOXeT M3MepsTb curHanbl B AvanasoHe ot 0 go 25 Om (o1 0 go 0,25 %
AvanasoHa).
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4 Pa6oTta ¢ npu6opom
4.1 MNMporpamma «KoHdmrypatop M110»

CuuTbiBaHWe, W3MeHeHWe W 3anucb MnapameTpoB MNpubopa OCYLLECTBNSETCH C MOMOLLbIO
nporpammbl «KoHdurypatop M110». UHdopmauusi o paboTte ¢ nporpammoii «KoHdurypatop M110»
npeacTaBneHa B pyKOBOACTBE MOMb30BATENSA Ha AMCKE, MOCTABNSAEMOM B KOMMNEKTE C MPMbopoMm.

4.2 OpraHusauusa oomeHa gaHHbiMu ¢ MB110. NMpoTokonbl o6meHa

MB110 MoxeT paboTaTb Ha OAHOM M3 YeTbIpex pPasnmnyHbIX MPOTOKONOB 0OMeHa UHGopMaLmei
0 pe3ynbTaTtax uamepenui: npotokone OBEH, ModBus-RTU, ModBus-ASCII unv DCON.

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

Ona opraHunsaumm obmeHa gaHHbIMM B ceTu no uHTepdericy RS-485 no niobomy npoTokony
Heobxoanm Mactep ceTtn. OcHoBHas dyHKuMs MacTepa ceT — MHUMLMMPOBAaTb OOMEH AaHHbIMM
mexagy Otnpasutenem u lNonyyatenem gaHHbix. B kavectBe MacTtepa ceTu MOXHO MCMONb30BaThb
OBM c nogkntodeHHbIM apgantepoMm OBEH AC3-M unu AC4, unu pasnuuHble npubopbl ¢
nHTepdericom RS-485, Hanpumep, nporpamMmMmypyemble KoHTponneps! v T.4. [Mpnéop MB110 He moxeT
BbINONHATL PyHKUMM MacTepa ceTu.

4.2.1 O6meH no npotokony OBEH

Mpu pabote no npotokony OBEH npubop ncnonb3yeT eauHCTBEHHbLIV ONEPATMBHLIN napameTp
rEAd, cnyxawmn ans nepegadu pesynbTata uamepeHun ogHoro Bxoga MB110. Tun napametpa
rEAd — yucno ¢ nnasatowen Toukow (Float) c MmoandmkaTopom BpeMeHu.

[na nonyyeHus 3Ha4yeHWn ¢ kaxagoro n3 AByx BxogoB MB110 HeobGxoauMo MmonyynTb 3HaYeEHUE
napameTpa rEAd c kaxzoro us AByx ceTeBbix aapecoB npubopa.
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Ona obmeHa [OaHHbIMKM criegyeT 3aHecTu B chnucok onpoca Mactepa cetu OBEH: ums
onepaTMBHOrO NapamMeTpa, ero TWUM AaHHbIX U agpec. OTU Xe CBeAdeHVs — yKa3aTb B CeTeBbIX
dunbTpax npubopoB-nonyvatenein aHHbIX.

Appecauunsa 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 nogpsia; Ans
yaobcTBa 3ajaHus agpecoB 3ajaeTcs Tonbko Bas3oBbI agpec, KOTOpbI COOTBETCTBYET agpecy
Bxopa 1. [ins kaxxgoro nocneayoLlero Bxoaa aapec yBenuymsaetcs Ha 1.

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

Ta6bnuua 4.1

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

T.e. OByxKkaHanbHbIi NPUGOP C TOYKM 3peHust paboTbl C €ro onepaTvBHLIM MapamMeTpoM
«pacnagaeTcsi» Ha ABa oAHOKaHasbHbIX Npubopa - nameputens.
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4.2.2 O6meH no npotokony ModBus

Paborta no npotokony ModBus moxeT natn B pexumax ASCII vnn RTU, B 3aBucumocTn ot
3HayeHua napameTpa Prot. Mo npoTtokony ModBus MoXHO cumTaTb pe3ynbTaTel U3MEPEHUI Kaxaoro
BXofa, BpeMs M3MepeHuss u ero crtatyc. CuuTbiBaHWe wuaeT CTaHAApTHbIMU AN npoTokona
KOMaHAaMu YTeHus rpynnbl pernctpoB (komaHga Homep 03 nnv 04).

PesynbTaTbl M3MepeHusi npeacTaBnsitoTcs B AByX opmatax: 4-x GalToBble 3HAYeHWUs C
nnasatwen Todkon (6e3 BpemeHu) u 2-x GaiiToBoe Uuenoe. Llenoe uucno — 3710 pesynbTar
n3MepeHusi, pasaeneHHblii Ha 10 B cTeneHun, 3agaHHoi napametpoM dP. 3HadyeHne dP MoxeT GbiTb
paBHo 0, 1, 2, 3 1 3agaeTca OTAeNbHO ANS KaX4oro kaHana.

Mpumeyanue - CrnegyeT nNoHWMaTb, YTO nMpu 3agaHum napametpy dP 3HayeHunn 2 n 3 mMoxer
BO3HWKHYTb CWUTyauMsi, korga WM3MepeHHoe 3HaueHue, yMmHoxeHHoe Ha 10 B cTenewn dP  Gyger
Honble 32767 nnu MeHblue -32768 (ans 3HayYeHWn co 3Hakom) unu Gonblue 65535 (ons 3Ha4YeHWn
6e3 3Haka). Takue 3HayeHuWs He MoryT OblTb nepefaHbl B copmate uucna int16. Oto cneagyet
yunTbIBaTh NpU 3aaaHum 3HadveHus dP.

Oba dhopmaTa MOXHO CHMTaTb HE3ABUCKUMO, Kaxaoe No cBoeMy agpecy (cM. Tabnuue 4.2).

Bpewmsi uamepeHus — ato uuknuyeckoe Bpems ¢ warom 0,01 cek, nepegaBaemoe B AByX GanTax.
Bpemsi TO4HO COOTBETCTBYET BPEMEHU MPOBEAEHUs U3MEPEHUst B JaHHOM KaHare u npu paboTe ¢
HUM (Hanpumep, Npu BbluMCNeHNM auddepeHumanbHo cocTasnsowen npu MUO-perynupoBaHn)
MOXHO He YyuuTblBaTb 3adepxky nepedaunm no cetm RS-485. OTcyeT UMKIMYECKOrO BpPeMeHM
HaYMHaeTCs Mnpu BKMOYeHUNM npubopa n Kaxable 65536 TakToB (4TO cooTBeTcTBYET 655.36 cek)
BpeMsi 0GHynsieTcs. AHanorMyHo BpeMeHu, NpuHaTomy B npotokone OBEH.

CraTyc m3mepeHuss — aTto peructp npoTtokona ModBus; 3HadeHue B perucrpe CoaepXwT Kop
VCKITIOUYUTENBHOW CUTYaLMK, BO3HUKLLEW B pesynbTaTte uaMmepeHus. MNogpobHee cm. n. 4.2.4.
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Tabnuua 4.2

MapameTp Tun Appec peructpa
(hex) (dec)

[MNonoxeHne AecaTUYHOM TOYKK B LIESIOM 3HaveHun ans exoaa 1 int16 0000 0
(3Hay. DP)
Llenoe 3HayeHne namepeHune Bxoga 1 co cMeLLeHNEM TOYKM int16 0001 1
Cratyc nsmepeHus Bxoga 1 (kog UCKMKYUTENBbHON CcUTyaLmum) int16 0002 2
Linknnyeckoe BpemMs nsmepexus exoaa 1 int16 0003 3
M3mepeHue Bxoga 1 B NnpeAcTaBneHun ¢ nnasBatoLen TO4KON Float32 0004,0005 4.5
MonoxeHne AecAaTUYHOM TOYKN B LIENOM 3Ha4YeHun ans Bxoaa 2 int16 0006 6
(3Hay. DP)
Llenoe 3HayeHne n3mepeHune Bxoga 2 CO CMeLLeHNEM TOYKM int16 0007 7
Cratyc usmepenuns Bxoga 2 (KOA UCKINOYUTENBHOM CUTyaLum) int16 0008 8
Linknunyeckoe Bpems nsmepeHus Bxoga 2 int16 0009 9
VM3mepeHune Bxoda 2 B NpecTaBneHun ¢ nnaBatoLen TO4KON Float32 000A,000B | 10,11

I'Ipumeqal-wle -Bce PEerncTpbl TONbKO Ha YTEHUE.
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4.2.3 O6meH no npotokony DCON

Mo npotokony DCON npou3BogutCcs nepedadya TONbKO MNapameTpoB C pesynbraTamu
namepeHuin. CyLlecTByioT ABa TUNa KOMaHA: rpynnoBoe YTEHUE M YTEHWE NO KaHanam.

1) MpynnoBoe cuuTbiBaHMe AaHHbIX:
Mocbinka: #AA[CHK](cr)
Mpe: AA — apgpec npubopa, ot 00 go FF
[CHK] — KoHTponbHas cymma
(cr) — cumBon nepesopaa ctpoku (0x0D)
OTBeT: >(aaHHbIe)[CHK](cr)
loe: (maHHbIE) — 3anucaHHble nogpsn 6e3 npobenoB pesynbTaTel ABYX W3MEpPEHUA B
[ecsATUYHOM npefcTaBneHun. [nvHa kaxaon 3anucu o6 ogHOM U3MEpPeHWUM paBHa MnaTu
cMMBOMnaM, MOMOXeHMe [EeCATUYHON TOuYkM npubop onpedensieT aBTOMaTUYECKM B
3aBVMCUMOCTU OT U3MEPEHHOro 3HayeHusi. Mpy BO3HMKHOBEHUW B U3MEPUTENIbHOM KaHane
MCKINoYNTENBbHOM cuTyaumm (cM. n. 4.2.4) Bo3BpawiaeTcs 3HaveHne -9999.9 mnu +9999.9.
[narHoCcTuKM TUNa UCKINYUTENBHOW CUTYaLMN He MPOU3BOAUTCS.

Mpumep:
>+100.23+34.050[CHK](cr)
Mpy cuHTaKcnyYecKkon oLnbKe Unm owmbKe B KOHTPOSIBHOWM CYMME: HMKaKoro oTeBeTa
2) NMokaHanbHoOe CYMTbIBaHWe AAaHHbIX:
Mocbinka: #AAN[CHK](cr)
lpe: AA — apgpec npubopa, ot 00 go FF
N — Homep kaHana ot 0 go 1
[CHK] — KoHTponbHasi cymma
(cr) — cumBon nepesoga ctpoku (0x0D)
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OTBeT: >(naHHble)[CHK](cr)

loe: (paHHbIE) — [ecATMYHOE nNpeacTaBfneHWe pesynbTaTa M3MEepeHusi, €O 3HakoMm (NATb
3HavaLmx uudp).

Mpumep : >+120.65
Mpu 3anpoce AaHHbIX C HecyLwecTBytoLero kaHana oteeT: ?AA[CHK](cr)
Mpwy cuHTaKkcnyeckon ownbKe nnm oLwmbke B KOHTPOSBHOW CYMME: HMKaKoro oTBeTa.

4.2.4 ckniountenbHble cUTyaumm

Ecnu umeet mMecTo ucknouuTensHas cuTyaums (Hanpumep, o6pbiB AaTynka), TO NpyU UCNpPaBHOM
npubope nNpoucxoauT nepefada cneynanuampoBaHHOro nakeTa.

Mpn nepepaye koga WCKMIOYUTENBHOM cuTyauun npyu obmeHe no npotokony OBEH npovicxoput
nepeaya nakeTa, B rnore JaHHbIX KOTOporo uaeT ogHobalToBasi nockinka. bant cogepxut nepsble 4 6uta
paBHble 1, BTOpble 4 G1Ta coaepaTt Kof, UCKIMIOYUTENBHOMN CUTyaumm (cM. Tabnnuy 4.3).

Mpy BO3HUKHOBEHWMM WCKMIOYUTENBHOW cuTyaumunm npu obmeHe no npotokony ModBus kon
UCKIMIOYUTENBHOW CUTyauun nepegaeTcss B perucTpe cratyca, a B perucTpax, cogepalimx
pe3ynbTaTbl UBMEPEHUS, COXPAHSOTCS NOCIeAHNe KOPPEKTHO MOMYyYEHHbIE 3HAYEHNS.
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Ta6bnuua 4.3

XapakTep UCKNIO4YUTENbHOWU CUTyaLumn Onsa npotokona OBEH: [Onsa npotokona ModBus:
3Ha4yeHue B NocCbIsike 3Ha4YeHue B peructpe

craryca

M3mepeHue ycnewHo nepepaeTcs pesynbrat 0x0000

V3MepeHust

3HayeHne 3aBeJOMO HEBEPHO 0xFO0 0xF000

[aHHble He roTosbl. Heobxoammo aoxaaTscs 0xF6 0xF006

pEe3ynbTaToB NEPBOrO M3MEPEHNS MOCIE BKIYEHUS

[aTymK OTKMOYEH 0xF7 0xF007

Benuka Temnepatypa cBo60oaHbIx koHuoB TI1 0xF8 0xF008

Mana Temnepatypa cBobogHbix koHuoB TI1 0xF9 0xF009

VI3mepeHHoe 3Ha4YeHne CULIKOM BEMUKO 0xFA 0xFO0A

VI3mepeHHoe 3Ha4yeHre CIMLIKOM Mano 0xFB 0xF00B

KopoTKkoe 3aMblkaHne gaTynka 0xFC 0xF00C

O6pbIB gaTyunka 0xFD 0xF00D

OrtcyrctBMe cBsian ¢ ALIM 0xFE 0xFOOE

HeKoppeKTHbIN KanMbpoBOYHbIN KO3 DULNEHT OxFF 0xFOOF

4.3 BoccTaHOBrEHMEe 3aBOACKUX CeTeBbIX HAaCTpPoekK npubopa

BoccTaHoBneHue 3aBOACKUX CETEBbIX HacTpoek npubopa Mcnonb3yeTcs Npu yCTaHOBKE CBSA3N
MeXay KOMMbTEPOM M Mpubopom npu yTepe MHopMauuM O 3adaHHbIX 3HAYEeHUsIX CeTeBbIX
napameTpoB npubopa.

[Ins BOCCTaAHOBMNEHUs 3aBOACKMX CETEBbIX HACTpoek npubopa HeoOGXOAMMO BbINOSHUTL
cnegyoLe oencTeums:

. OTKNMOUYNTL NnTaHme MB110;

. OTKPbITb 3armnyLUKy Ha NULIeBOW NaHenu npmbopa;
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YCTaHOBUTb Nepembluky X2 B nonoxeHne «3aMKHYyTO»; npu 3ToM npubop paboTaeT c
3aBOACKMMM  3HAYEHUSIMM CeTeBbIX MapaMeTpoB, HO B €ro NamsaTM  COXPaHSATCH
YCTaHOBIEHHbIE paHee 3Ha4YeHUsi CeTeBbIX NapameTpoB;

BKIMIOYNUTb NUTaHWE;

BHumaHue! HanpspkeHve Ha HEKOTOpbIX 3fieMeHTax nevaTtHol nnatbl npubopa MB110-
224.2A onacHo gnsa xu3Hu! [MpuKOCHOBEHME K MeyaTHOW nnaTte, a Takke nonagaHve
NMOCTOPOHHWX NPEAMETOB BHYTPb KOprnyca HeAoNyCTUMbI!

3anyctutb nporpammy «KoHdurypatop M110»;

B OKHE YCTaHOBKM CBSI3M 3adaTb 3HA4YeHUs 3aBOACKUX CETeBbIX MapameTpoB (B
COOTBETCTBUM C AaHHbIMU Tabn. 4.4) UnNu HaxaTb KHOMKY «3aBOACKNE CETEBbLIE HACTPONKUY.
CB$3b C MPMGOPOM YCTAHOBUTCH C 3aBOACKUMU 3HAYEHUSIMU CETEBbIX NapamMeTpPOB;

cuynTaTb 3Ha4YeHWs ceTeBblX NapaMeTpoB npubopa, BbibpaB komaHdy Mpubop | CuutaTh
BCe napameTpbl 11 OTKpbIB Nanky CeTeBble napameTpbl;

3acdmkcupoBatb Ha Oymare 3HayeHusi ceTeBbIX MapameTpoB npubopa, koTopble Obinn
CUUTaHbI;

3aKpbITb nporpammy «KoHdurypatop M110»;

OTKMNIOYUTB NMUTaHWe npubopa;

CHSATb NepeMblyKky X2;

3aKpbITb 3arnyLUKy Ha NULIEBOW NaHenu npmbopa;

NOAKMIOYUTL NUTaHUe nNpudopa u 3anyctutb nporpammMy «KoHdwurypatop M110»;
YCTaHOBUTb 3a(pMKCUPOBaHHbIE paHee 3HayeHusi napameTpoB B OKHE YCTaHOBKU CBS3W C
npubopowm;

HaxaTb KHOMKy YCTaHOBWUTb CBSI3b W MPOBEPUTb Hanuune cBA3n ¢ npubopom, Bbibpas
komaHay Mpu6op | MpoBepUTb CBA3bL C NPUGOPOM.
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Ta6bnuua 4.4 - 3aBoACKMe 3HAYE€HUA ceTeBbIX NapameTpPoB Npubopa

MapameTp OnucaHue 3aBoackas ycTaHOBKa

bPS CKOpOoCTb OOMeHa JaHHbIMK, BUT/C 9600
LEn [nuHa crnoBa AaHHbIX, 6UT 8
PrtY Tvn KOHTPONS YETHOCTM CrOBa AaHHbIX oTCyTCTBYET
Sbit KonunyectBo cTON-6MTOB B NOCHISIKE 1

A.Len [nuHa ceTeBoro agpeca, out 8

Addr BasoBbIln agpec npubopa 16

Prot MpoTokon obmeHa OBEH

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

5.1 Mpubop MB110-224.2A otHocuTcs Kk knaccy 3awmTbl || no FTOCT 12.2.007.0-75.

5.2 MNpwn akcnnyataumMn u TEXHUYECKOM OBCnyxuBaHUM Heobxoaumo cobnoaath TpebGoBaHus
FOCT 12.3.019-80, «[paBun akcnnyaTtauuy 31eKTPOyCTaHOBOK NoTpebuTtenen», «lpaBun oxpaHbl
TPyAa Npw SKCnnyaTauum aneKkTpoycTaHOBOK NoTpebutenemny.

5.3 MNpwu akcnnyaTtaumm npmbopa OTKPbITbIE KOHTaKTbI KIIEMMHMKa HaxoAAaTCs MOA, HanpsiKeHneM,
OMacHbIM AN XM3HW YeroBeka. YCTaHOBKy npubopa crnefyeTt npousBoanTb B CrieLnanvMavpoBaHHbIX
Wwkadax, [OCTYN BHYTPb KOTOPbIX paspelleH Tomnbko KBanudUUMPOBaHHbLIM  cheumanuctam,
N3Y4MBLUMMU HaCcTOsILLLEee PYKOBOACTBO MO AKCMnyaTaLmu.

5.4 Jlob6ble nopknoveHns k MB110 m paboTbl No ero TexHU4eckomy OOCIyXMBaHWIO
NpoM3BOAWTb TOMBKO NPU OTKMHOYEHHOM NUTaHUU Npudopa.
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6 MoHTax n noakntovyeHne npubopa

6.1 MoHTax npubopa

MocnenoBaTenbHOCTL MOHTaXa Npubopa cneayoLlas:

e OCYLIEeCTBMSIETCS MOAroTOBKa MOCAJ0YHOIO MecTa B LWkady 3nekTpoobopynoBaHus.
KoHcTpykuma wWwkacha gormkHa obecneumBath 3aluTy npubopa oT nonagaHusi B HEro Bnaru,
rpsi3u U NOCTOPOHHMX NPEAMETOB;

. npubop ykpennsetca Ha DIN-pelike unu Ha BHyTpeHHeN CTeHKe WwuTa 3aLlenkon BHu3. Mpu
pa3mMelleHun npubopa cnefyet MOMHUTbL, YTO MpW 3KChSyaTauuMu OTKPbITbie KOHTaKThl
KNEMM HaxoAsTCs NoA, HanpshkKeHWeM, onacHbIM Ans YenoBeYecKomn Xu3HU. [JoCcTyn BHYTPb
TakuXx LWKadoB paspeLleH TONbKo KBanuduLMpoBaHHbIM creumanuctam.

6.2 MoHTaX BHELLHUX CBsAA3en

6.2.1 O6wue TpeboBaHUS

MutaHve npuGopa MB110-224.2A cnegyeT OCYLWECTBNATb MEPEMEHHBIM WM MOCTOSIHHBIM
HanpspKeHneMm.

MopaknioyeHne K CeTM NepeMeHHOro Toka creayeT OCyLecTBNATb OT ceTeBoro dwuaepa, He
CB$I3aHHOTO HENocpeaCcTBEHHO C MUTaHWMEM MOLLHOrO CuroBoro obopyaoBaHusi. Bo BHellHen uenu
peKkoMeHayeTCs yCTaHOBUTb BblkNoYaTenb, obecneumBalolmnii OTKMIOYEeHMe npubopa OT ceTu.
MuTtaHne Kaknx-nmbo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

MuTaHve NOCTOSHHLIM HanpsPkeHMeM criegyeT OCYLECTBMSATb OT  JIOKanbHOrO MCTOYHUKA
NUTaHNA MNOAXOASALEA MOLLHOCTU, YCTaHOBMEHHOrO B TOM e Lwkady anekTpoobopyaoBaHus, B
KOTOPOM yCTaHaBnmBaeTcs npubop.
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Cssi3b npubopa no uHTepdericy RS-485 BbINOMHATL MO ABYXNPOBOAHOW cxeMme. [nvHa nuHun
CBSA3N OOoMmkHa ObiTb He Gonee 1200 meTpoB. MNogknioyeHve criedyeT OCYLLECTBNATbL BUTOW Mapou
nposofos, cobniogas nonspHocTb. MNposoa A nopgkniovaetca K BeiBogy A npubopa, aHanormiHo
CoeaMHSIIOTCS Mexay cobol BbiBodbl B. MoaknioyeHne He0OXoAMMO NPOU3BOANTL MPY OTKMIOYEHHOM
nmMTaHumM obomnx yCTPONCTB.

[na obecneyeHns HaQEXHOCTU SNEKTPUYECKUX COEAMHEHWUN PEeKOMEHAYeTCs WCMofb3oBaTb
kaGenu ¢ MeHLIMI MHOTOMPOBONOYHLIMM KUNaMI, CeveHnem He Gonee 0,75 MM?, KOHLbI KOTOpbIX
nepes MOAKMIOYEHVWEM credyeT 3a4ucTuUTb W 3anyauTb. 3a4ucTky *un kabenew Heobxogumo
BbINOMHATL C TakUM pacyeToMm, YTobbl cpe3 M3onAuuM NIOTHO Mpureran K KNeMMHOW Konogke, T.e.
4TOObI OroneHHbIe y4acTki NPoBoAa He BbICTyNanu 3a ee npeaernsbl.

6.2.2 NMogknioueHue npubopa

MogakntoyeHve npubopa NponsBoaUTCS CrieayroLwmum obpasom.

loToBsATCA Kabenn pOns  coeavHeHus npubopa € JaTyMkamu, WCTOYHWMKOM  MUTaHUA U
nHTepcencom RS-485.

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

. MB110 nogkntovaeTcs K UICTOYHWUKY NUTaHUS;

e MOAKIIOYAIOTCA NVHWUN CBA3W C AaT4YnKaMu;

. NoAKNoYaTCa NMHUN HTepdenca RS-485;

e ofaeTcs NuTaHue Ha npubop.
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BHumaHme!

1

MogknioyaTb  akTUBHble  MpeobpasoBatenun  C
BbIXOAHBIM ~ CUTHarmoM B  BMOE  MOCTOSIHHOrO
HanpsbkeHnsa (-50,0.+50,0 MB mnun 0...1,0 B) moxHo
HEMOCPEeACTBEHHO K BXOAHbLIM KOHTaKTaM npubopa.

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

ElEMIEE)]
TS

— TOMbKO MOCMe  YCTaHOBKM  LUYHTUPYHOLLEro Ru

pesuctopa conpoTueneHvem 49,9 Om (gonyck He

6onee 0,1 %), nogknoYeHNe KOTOPOro HEOBXOAMMO  HEnpasuNbHO! npasusbHO!
npou3BoauTb B COOTBETCTBUM C puc. 6.1,6, T.e.

BLIBOJ, PE3NCTOpa MAOMKEH 3aBOAMTLCS C TOW e  a) 6)

CTOPOHbl BWHTOBOW KMEMMbl, Y4TO W MNpPOBOA OT
Aatyvka. MNpu ncnonb3oBaHWM NPOBOAA CEYEHNEM
6onee 0,35 MM KoHeu npoBoda W BbIBOA
pesuncTopa Heo6XOAMMO CKPYUMBaTL WK CNasThb.

PucyHok 6.1

BaxHo! HeBbinonHeHne aToro Tpe60BaHVIFI MOXEeT npuBecCcTU K nponagaHuio KOHTakTa Mexay
BbIBOAOM pe3NCTOpa U KnemMmbl, YTO NoBrieveT noBpexaeHne sxoga npmﬁopa.
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6.3 «BbicTpas» 3ameHa npubopa

KoHcTpykumusi knemm MB110 no3BonsieT OCyLLeCTBUTb OnepaTuBHYI0 3ameHy npubopa 6e3
AeMOHTaxa NOAKIMOYEHHbIX K HEMY BHELLHWX NUHMIA cBA3W. [MocnenoBaTenbHOCTL 3ameHbl npubopa
cnegyowias:

obecTounBatoTCa BCe NNMHUK CBA3KM, nogxoasiume kK MB110, B TOM uicne NUHWM NuTaHus;
BbIBUHUYMBAIOTCS KPEMEXHbIE BUHTbI MO KpasiM BEPXHEN KIEMMHOM KOMOAKM (HUXKHSIA
Konogka He CbeMHas);

CbEMHasi YaCTb KMEMMHOW KONOAKM oTAensieTcs oT npubopa BMeCTe C MOAKMHYEHHbIMU
BHELUHUMW FIMHUSIMU CBSI3U NP NOMOLLM OTBEPTKM UMW APYroro NoAX04sILLEro MHCTPYMeHTa
(ymaneHwve knemm nsobpaxeHo Ha pucyHke .1 B Mpunoxexun I);

npubop cHumaetcsi ¢ DIN-peiiku (N1 oTBUHYMBAETCS OT BHYTPEHHEN CTEHKU LWkada), a Ha
ero MEeCTO YyCTaHaBMMBaeTCs Apyro C npeaBapuTeNibHO yAaneHHbIMU  pa3beMHbIMU
YacTsIMU Kremm;

K yCTaHOBIIEHHOMY MpMBOpPY NOACOEANHSIIOTCA pa3beMHbIe YacTu KIeMM C NMOAKIIOYEHHbIMM
BHELUHVUMMW JIMHUSIMU CBSI3W;

3aBUHYMBAIOTCS KPEMEXHbBIE BUHTbI MO KpasiM 06enX KInemm.
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6.4 Nomexu n MeToAbl UX NoAaBNEHUA
6.4.1 Ha paboty npnbopa MoryT okasbiBaTb BMUSIHAE BHELLHME NOMEXW:

romexu, BO3HWKaloLLMe oL AeWCTBMEM 3MEKTPOMArHUTHLIX MOnen (3NeKTPOMarHUTHbIEe
romexw), HaBoAMMble Ha cam nprbop;
NoMexu, BO3HUKAIOLLME B NUTAIOLLEN CETU.

[N yMEHbLUEHUS! BNUSIHWS 3NEKTPOMArHUTHbLIX MOMeX HeoGX0AVMMO BhIMOMHATL NPUBEAEHHbIE
HWKe pekoMeHdauunu:

npy npoknagke AMUHY CUrHanbHbIX NWHWA criegyeT MNo BO3MOXHOCTM YMeHbluaTb U
BblAENSATb UX B CaAMOCTOSATENbHYI0 Tpaccy (MM HECKONbKO Tpacc), OTAemneHHy(biX) oT
cunoBbIx kabenew;

obecrneunTb HageXHoe 3KpaHUpPOBaHWE  CUrHamnbHbIX  NUHWA.  OkpaHbl  cregyeT
3MEKTPUYECKN M30NMPOBaTL OT BHELLHEro obopyaoBaHMsi Ha NPOTSHXKEHWM BCEW TpaccChl W
NOACOEAUHATL K 3a3€MMEHHOMY KOHTaKTY LUMTa ynpaBreHus;

npubop pekomeHAyeTCs yCTaHaBnMBaTb B MeTannuyeckoM Lukady, BHYTPU KOTOPOro He
OOIMKHO BbITb HMKaKoro cunosoro obopyaoBaHus. Kopnyc wkada fomKkeH 6biTb 3a3eMIeH.

[na ymeHblueHVs MomMex, BO3HUKaILWMX B NMUTAKOLLEN CeTH, CriefyeT BbINOMHATL Criegyowme
pekoMeHaaLUu:

noAktoYaTh NPMOOpP K NUTatoLLEN CETU OTAENBHO OT CMIIOBOrO 060pYA0BaHUS;
Npu MOHTaXe CUCTeMbl, B KOTOpoW paboTaeT npuGop, criedyeT yunTbiBaTb MpaBuna
opraHu3aummn 3pdeKTMBHOIO 3a3eMeHNst U NPOKNaAK/ 3a3eMNEHHbIX 9KPaHOB:
e  BCe 3aseMSISOLIME JIMHUM W 3KpaHbl MPOKMaAblBaTb MO CXEMEe «3Be3fay», NMpu 3TOM
HeobxoanMo 0GeCneUYNTb XOPOLLMIA KOHTAKT C 3a3eMITSIEMbIM 3JIEMEHTOM;
e  3aszeMnAlWIME LENM [OO0MKHbl ObiTb BbLINOMHEHbl Kak MOXHO ©onee 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 CUoBoro obopyaoBaHus.

6.4.2 B ycrnoBusX CWMbHbIX 3MIEKTPOMArHUTHbIX MOMEX WM B CuUTyauuu, Korga He yaanocb
obecneunTb [OOMKHbLIA YPOBEHb 3alUuTbl OT HUX, BO3MOXHO CTMPaHWe [aHHbIX, XPaHsLUXCS B
3HEproHesaBUCKHMOW NamsiTu npubopa. AT AaHHble (B OCHOBHOM KOH(UIypaLMOHHbIE MapameTpbl)
MOryT OblTb BOCCTaHOBIEHbl MpW MOMOLUM NpPOrpaMMbl «KoHdurypatop M110». Ho pans
npefoTBpalleHnst nofobHoro nponagaHusi, nocre KoHUrypupoBaHusi npubéopa MOXHO annapaTHO
3alMUTUTL SHEPrOHEe3aBUCUMMYK MNamsATb. [ns 3Toro Heob6XxoAMMO  OTKPbITb KpbILWKY Kopryca u
yCTaHOBUTb NepemMbliky X1 B nonoxeHue «3amkHyTo». Ty onepaumio HeobxoauMmo npogenbiBaTb
npu OTKMIOYEHHOM NuTaHuM npubopa. MNpu HeobxoaAMMOCTU BHECEHUSI U3MEHEHUI B KOHUIypaLmio
npubopa HeobxoaMMO yaanuTb nepembidky X1.
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7 TexHn4yeckoe obcnyxmBaHue

7.1 O6cnyxvBaHue npyubopa npuy aKcnyaTaummn 3aKnioyaeTcs B ero TexHn4eckom ocmotpe. Mpu
BbINONHEHUN paboT nonb3oBaTenb OOMKeH cobnogate Mepbl 6e3onacHocTn (Pasgen 6 «Mepbl
B6e3onacHoCTu»).

7.2 TexHn4ecknin ocMoTp npubopa NpoBoAMTCH 0BCNyXMBaOLMM NEPCOHANIOM He pexe OfHOro
pa3a B 6 MecsiLeB U1 BKntoYaeT B cebs1 BbINONHEHWE CneayoLumx onepauui:

e O4YMCTKY Kopryca npubopa, a Takke ero KNeMMHbIX KONMOAOK OT Mbifu, rPsi3n 1 MOCTOPOHHUX

npeameTos;

. npoBepKy kayecTsa kpenneHus npuoopa Ha DIN-peiike nnu Ha cTeHe;

e  MPOBEPKY KAYECTBA NOAKIIOYEHNS BHELLHMX CBS3EN.

OGHapyxeHHble Npu OCMOTPe HeJoCTaTKN criedyeT HeMeOJIEHHO YCTPaHUTb.

7.3 MoBepka METPONOrMYECKMX XapakTePUCTVK NpMbopa AOMKHA NPOBOANTLCA HE pexe OAHOro
pasa B ABa roga no metoguke KYB®.421459.001 Mr1.
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8 MapkupoBKa 1 ynakoBka

Mpu n3rotoBneHuy Ha NPpUGOP HaHOCHATCS:

—  HauMmeHoBaHue npubopa;

—  cTeneHb 3awmTbl kopnyca no FOCT 14254;

—  HanpsbkeHue U YyacToTa NuUTaHus;

—  notpebnsiemasi MOLHOCTb;

—  Knacc 3awuTbl OT nopaxeHus anekTpuyeckum Tokom no MOCT 12.2.007.0;

—  3HaK YTBEPXOEHWS TUNa CPeACTB USMEPEHMUIA;

—  eOvHblii 3HaK obpalLeHns NpPoayKUMM Ha pbiHKE rocyaapCTB-yrieHOB TaMOXeHHOro cotosa
(EAC);

—  CTpaHa-u3roToBUTEND;

—  3aBOACKOW HOMep NpuGopa v rof Bbinycka.

Ha noTtpeGuTenbckyto Tapy HaHOCUTCS:

—  HauMmeHoBaHue npubopa;

—  eOvHbIii 3HaK obpalleHus NPOAYKLMU Ha PbIHKE rOCyAapCTB-4neHoB TaMOXEHHOro coko3a
(EAC);

—  CTpaHa-u3roToBUTEnb;

—  3aBoAckol Homep npubopa 1 rod Bbinycka.

Mpubop ynakoBbIBaeTCS B NOTPEOUTENBLCKYIO Tapy U3 ropprMpoBaHHOIO KapToHa.

9 TpaHcnopTMpOBaHMUe U XpaHeHue

9.1 Mpubopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcrnopTe ntoboro Buaa. KpenneHue Tapbl B
TPaHCMOPTHLIX CPEeACTBax [AOMMKHO MPOM3BOAUTLCA COMMAacHoO npaswunaM, [AeNCTBYOLWMM  Ha
COOTBETCTBYIOLLMX BUAAX TPaHcnopTa.
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9.2 YcnoBus TpaHCNOPTUPOBAHUSI OOMKHbI cooTBeTCTBOBaTh ycnosuam 5 no NOCT 15150-69
npy TemnepaType OKpyXaroLlero Bosgyxa oT MuHyc 25 o +55 °C ¢ cobniogeHvem mep 3awutbl OT
yAapoB 1 BUbpauui.

9.3 lNepeB0o3Ky OCYLLECTBNATL B TPAHCMOPTHOM Tape MOLUTYYHO UMW B KOHTEWHepax.

9.4 YcnoBua XxpaHeHnss B Tape Ha Ccknage W3rotoBuTens U notpebutens  JOMKHbI
cooTBeTcTBOBaTh ycnosusam 1 no FOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBATb
arpeccuBHble NPpUMeECH.

Mpubopbl cneayeT XpaHWTb Ha cTennaxax.

10 KomnnekTHoCcTb

MpuGop 1 wr.
MacnopT 1 MapaHTUIHBIA TanoH 1 9kK3.
PykoBoacTBo Mo akcnnyataumm 1 3Ka3.
Komnakt-guck ¢ NO 1 Wwr.
Pesunctop 49,9 Om 2 WT.
MpumeyaHne - W3srotoBuTENb OCTaBRseT 3a CcoOOM NpaBO BHECEHWUS [LOMONHEHUA B

KOMMNJIEKTHOCTb U3aenus.
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11 MapaHTUiMHbIE 06A3aTenbLCTBA

11.1 U3roToBuTENb rapaHTUpyeT COOTBETCTBME Npubopa TpebGoBaHUSIM TEXHUYECKUX YCIIOBWIA Mpu
cobnofeHnn yCrioBuin aKCNyaTaumm, TPaHCMOPTUPOBAHUS, XpaHEHUS U MOHTaxa.

11.2 MapaHTUHBIN CPOK AKCnnyaTauum 24 Mmecsua Co AHSA Npogaxu.

11.3 B cnyyae Bbixoga npubopa M3 CTpos B TeYEHWe rapaHTUMHOrO Ccpoka npu cobnogeHun
nonb3oBaTenem YCroBuI 3KCMyaTaumu, TPaHCMOPTUPOBAaHNSA, XPaHEHUS U MOHTaxa npeanpusitne
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHbIi PEMOHT UMK 3aMeHy.

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

Ha pucyHke A.1 npuBeaeHbl rabaputHble pasMmepbl Nnpubopa, Ha pucyHke A.2 — yCTaHOBOYHbIE
pa3mMepbl ANs HAaCTEHHOro BapuaHTa kpenneHus npubopa.
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MpunoxeHue b. NMoakno4vyeHne npubopa

O6wwuin yepTex npubopa C yKasaHUAMU HOMEPOB
KNeMM W  pacrofioxeHne nepeknoyatenen JP  wu
CBeTOAMOAOB MpeAcTaBneH Ha pucyHke b.1, HazHauveHne
KneMm npvesegeHo B Tabnuue b.1.

HasHaueHune nepemblyex:

X1 — annapaTtHasi 3awuTa 3HEpProHe3aBMCHMMOWN
namsaTu npmubopa ot 3anucu (cm. pasgen 8.4.2).

3aBoAckoe MOMNoXeHWe MepeMblykn — CHATa
(annapaTtHas 3awWwuTa oTKNoYEeHa);

X2 - nepexogq Ha paboTy c 3aBoACKUMM
ceTeBbIMW HacTpoiikamu (cM. pasgen 4.6).

3aBofCcKOe MOMOXEHWe MNepeMbldkM — CHATa

(3aBoackuE ceTeBble HACTPOWMKM OTKITIOYEHbI).
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Ta6bnuua B.1 - HasaHayeHne KOHTAKTOB KlleMMHOW Konogku npuoopa MB110-2A

Homep KoHTakTa HasHayeHue

Mutanue ~90...264 B vnun nntoc nutanns = 18...30 B

Mutanue ~90...264 B nnu muHyc nutanmsa = 18...30 B

24B (nntoc) BCTPOEHHOIo UCTOYHMKA NUTaHNS

0B (MMHYC) BCTPOEHHOrO UCTOYHUKA NUTaHUSA

RS-485 nuHusa A

RS-485 nuHns B

Bxoa 2-1 (Al2-1)

Bxog 1-1 (Al1-1)

Bxon 2-2 (Al2-2)

Bxoa 1-2 (Al1-2)

Bxon 2-3 (Al2-3)

EEY Y Y
N oo No|aAWN =

Bxoa 1-3 (Al1-3)

CxeMbl MOAKII0YEHNS A4aTYNKOB pPas3nnyHbIX TUNOB NpUBEAEHbl HA PUCYHKaX b.2 - B.5.
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TC

t,°C

Bxopg X-1

Bxog X-2

Bxog X-3

Bxop X-1

mTm +

Bxopg X-2

.

Bxopg X-3

PucyHok B.2 - Cxema nogkntoveHus
TepMoMeTpa COnpoTUBIEHUSA

Bxog X-1
Rtk +1 1 Bxog X-2
Ci): Bxog X-3

PucyHok B.4 - Cxema nogkntoveHus

aKTMBHOrO fgaTyuKa ¢ BbIXOAOM B Buae
HanpsixeHus -50,0...50,0 mB unn 0...1 B

PucyHok B.3 - Cxema nogkntoueHus
TepMO3neKTpuyeckoro npeo6pasoBartens

Baruuk Bxopn X-1

+otO)~ + Bxop X-2
Up R,

-z s = Bxog X-3

PucyHok B.5 - Cxema nogkntoueHus

aKTUBHOTO AaTyMKa C TOKOBbIM BbIXO4OM
0...5,0...20 nnn 4...20 A

(Rw=49,9 Om = 0,1 %)
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MpunoxeHue B. MapameTpbl npubopa

O6Lume napameTpbl Npubopa npeacTasneHsl B Tabnuue B.1, koHdurypaumoHHble — B Tabnuue B.2.

B tabnuue B.3 npencrtaBneHbl onepatuBHble napameTpbl npotokona OBEH, B Tabnvue B.4 —
permcTpbl npoTtokona ModBus.

MonHbIN NepeveHb NapameTpoB npubopa ¢ ykaszaHuem Tunos, umeH, HASH-ceepTok, cnocoba
MHOEeKCauMM M AManas3oHOB 3HaveHun npueedeH B damne «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 HasBaHwne npubopa [0 8 CMMBOIOB MB110-2A

VvEr Bepcusa NO 0o 8 cumBonoB YCT. U3roTOBUTENEM

Ta6nuua B.2 KoHdurypaumoHHbIe napameTpbi

MapameTp | [donycTumble 3Ha4YeHUsA Kom- ‘ 3aBopckas
Nmsa HassaHue | MEHT. yCTaHOBKa
Manka MAPAMETPbI AHANTOITOBbIX BXOOOB
Cj-.C Pexum pabotbi 0: BbikntoyeH BkrntoueH

KoHUoB TI1

aBTOMAaTUYECKO KOPPEKLIMM Mo
TemnepaType cBOGOAHbIX

1: BkntoyeH
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MpoaomxeHue Tabnuubl B.2

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

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

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

04 1000 (0=0,00391)
30 Ni 100 (0=0,00617)
31 Cu 500 (2=0,00426)
32 500M (0:=0,00428)
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)

Hatunk
OTKIIOYEH
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MpoaomxeHue Tabnuubl B.2

Umsa HasBaHue [AonycTumble 3HaYeHUsA Kom- 3aBoackas
MEHT. yCTaHOBKa
in-t Twn gatyvka 06 TXA (K)
18 T0M (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...5 kOm
in.Fd [NocTosHHas BpemeHu umndpoBoro
dunbTpa ot 0 go 1800 0.0
in.SH COBUr XxapakTepucTUKM gaTymka ot -999 10 9999 0.0
in.SL HaknoH xapakTepucTuku gatyvka ot 0.9 oo 1.1 1.0
in.FG Monoca undposoro gunbTpa ot 0 go 9999 0.0
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MpoaomxeHue Tabnuubl B.2

Umsa HasBaHue [AonycTumble 3HaYeHUsA Kom- 3aBoackas
MEHT. yCTaHOBKa
Ain.L HwxHAss  rpaHvua  avanasoHa oT -999 no 9999 0.0
M3MepeHUsi aKTMBHOTO AaTyuka
Ain.H BepxHsisi  rpaHuua guanasoHa oT -999 go 9999 100.0
M3MEpPEHUsi aKTUBHOIO AaTyumka
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 koHTponsi 0: oTcyTcTBYET (NO) no
YETHOCTU AaHHbIX 1: yeTHOCTb (Even)
2: HeyeTHoCTb (Odd)
Shit Konuyectso cton-6ut 0: 1 cout 1 cbut
1: 2 cbuta
A.LEn [nuHa ceTeBoro agpeca fl): 6131 [6uT] 8
Addr Ba3sosebiii agpec npmbopa MpoTokon OBEH: 16

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

Mpotokon DCON:
0...255
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MpoaomxeHue Tabnuubl 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

BHumaHue! HeBO3MOXHO Mcrnonb3oBaHue B NpUbope Creayowmnx CoMeTaHNn ceTeBbIX NapameTpoB
(n3-3a annapaTHbIX OrpaHNYeHun):

— PrtY=0; Sbit=0; Len=0 (koHTpOnNb Y€THOCTN OTCYTCTBYET, 1 cTON-6UT, 7 OUT);

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

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

Ta6nuua B.3 - OnepaTuBHbie napameTpbl npoTokona OBEH

O603Ha-
HasBaHue ®dopmaT faHHbIX KommeHTapum
YeHue
rEAd M3mepeHHas Ywucno c nnasatoLlen Mpw wraTtHoOW cuTyauunm (6 6anT):

BENUYMHa TOYKOM n3MepeHHasi BenvuuHa (4 6avirta)
Float 32 + mogndukaTop + Bpems ee usmeperus 0,01 cek

BpeEMEHHU (Tonbko YTeHwue) (2 baiita)

0xFO MNpu HewTaTHOM cuTyaumm (1 6anT):
BbIYMCIIEHHOE 3HaYeHWe 3aBeJOMO HEBEPHO
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MpoaomxeHue Tabnuubl B.3

0O603Ha-
HasBaHue ®dopmaT faHHbIX KommeHTapuu
YyeHue
OxF6 [aHHble He rOTOBbI, M3MEPEeHVs eLle He
npousseaeHbl
OxF7 JaTtynk oTKNoYeH
0xF8 TemnepaTypa XOnogHOro crnasi ClvLLIKOM Benvka
0xF9 TemnepaTypa XonogHoro cnasi CAvLKoM mana
OxFA BbluynMcneHHoe 3HaYeHne CNULLIKOM BEMKO
0xFB BblunMcneHHoe 3HaYeHne CnuLKoM mano
0xFC KopoTkoe 3amMblkaHue
0xFD O6pbIB gaTymka
OxFE OtcytctBUe cBasmn ¢ ALIM
OxFF HeKoppeKTHbIN KanMbpoBOYHbI KO3 ULMEHT
dP CwmelleHue 0,1,2,3 3apaeTca oTaenbHO AN KaXaoro kaHana
LecAaTU4HoOn
TOYKU

56




Ta6bnuua B.4 - Pernctpbi npotokona ModBus

Appec peructpa
MapameTp Tun (hex) (dec)
MNonoxeHne NECATUYHON TOYKN B LIENIOM 3HA4YeHUU Ans int16 0000 0
Bxoga 1 (3Hay. DP)
Llenoe 3HayeHune namepeHue Bxoga 1 co cMeLLeHUEM TOYKU int16 0001 1
Cratyc nsmepenusi Bxoaa 1 (kof UCKNOYUTENBHOW CUTYaLIMK) int16 0002 2
Linknuyeckoe Bpemsi usmepenusi Bxoga 1 int16 0003 3
Vi3amepeHue Bxoga 1 B npeAcTaBneHun ¢ nnaBatoLLeit TOYKOM Float32 0004,0005 4.5
[MNonoxeHne AeCATUYHOM TOYKM B LLENIOM 3Ha4YeHUU Ans Bxoga int16 0006 6
2 (3Ha4. DP)
Llenoe 3HavyeHne namepeHve Bxoaa 2 CO CMeLLEeHNEM TOYKN int16 0007 7
Cratyc nsmepeHusi Bxoaa 2 (Kof UCKNIYUTENBHOWM CUTyaLmm) int16 0008 8
Linknuyeckoe Bpemsi MamepeHust Bxoga 2 int16 0009 9
V3mepeHve Bxoga 2 B NpeAcTaBneHun ¢ nnasBakoLwen ToHKon Float32 000A,000B 10,11
MpumeyvaHus
1 YteHne perucTpoB ocyulecTBnsetcd  komaHgamu 03 wnu 04 (npubop noppepxusaeT obe
KOMaHzbl).

2 Tpu nepepade 4x GaitTHbIX 3HaveHwin (Tun Float 32) cTtapluee cnoBo nepegaeTcs B perucTpe ¢
MEHbLLUUM HOMEPOM.

57




Mpunoxexue I'. O6WMe cBeAeHMA NO NPoToKosiam oomMmeHa RS-485
.1 NapameTpbl npotokona OBEH, nHaekcauus napameTpoB

MapameTpsbl B npubope MB110 pasgensitotcs Ha 2 rpynrbl: KOHPUrypaLMoHHbIE U ONepaTUBHbIE.

KoHdpurypaumnoHHblie napameTpbl - 3TO NapaMeTpbl, onpeaenstolme KoHgurypauuo npubopa,
3HaYeHus, KOTOPbIM Nonb3oBaTenb NPMCBaMBaET C MOMOLLIO NPOrpamMMbl-KOHUrypaTopa.

KoHurypaumoHHbIMM  NapameTpaMu HacTpauBaloTCA CTpyKTypa npubopa, onpeaenstoTcs
ceTeBble HAaCTPOWMKV U T. A.

3HaveHus KOHPUrypaLMOHHbIX MAapaMeTPOB XPaHSATCS B SHEProHe3aBUCHMON namaTn npmbopa n
COXPaHSIIOTCS NP BbIKMIOYEHUN MUTAHWSA.

OnepaTMBHbIe NapameTpbl — 3TO AaHHbIe, KOTopble Npubop nonyvaeT unu nepegaeT no cetn
RS-485. B ceTb OHM nepepalTcst KOMMbIOTEPOM, KOHTPOMMEPOM WMU MPUGOPOM-PEryNsiTOPOM.
OnepaTtuBHbIE NapameTpbl OTPaXatoT TeKyLlee COCTOSIHUE perynmpyemoi CUcTeMBI.

Kaxgbli napameTp MmeeT MMs, cocTosiee M3 naTuHckux Byks (0o 4-x), KoTopble MOryT ObITb
pasfeneHbl Toukamu, U Ha3BaHwe. Hanpumep, «Tun gatyuka» In-t, rae «Tun gatymka» — Ha3BaHue,
In-t — nms.

KoHdurypaumoHHble napameTpbl MMET Takke MHOEKC — uMdpy, OTnMYaroLwylo napamerpbl
OOHOTUMHBIX 3NeMeHTOB. MHOEKC nepefdaeTcsi BMeCTe CO 3HaveHveM napameTtpa. lNpu pabote c
KoHdpurypaTtopom M110 nonb3oBatenb cam He paboTaeT ¢ nHgekcamu, 3To Aenaet nporpaMmma.

OnepaTtuBHble napameTpbl He umeloT nHaekca. OHM MHOEKCUPYIOTCS Yepe3 CeTeBOW agpec.
MogpobHee o MHAekcauumn onepaTuBHbIX NapamMeTpoB cM. . 4.2.1.
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.2 BasoBbIN agpec npubopa B ceTn RS-485

Kaxpgpin npubop B cetn RS-485 gomkeH nMeTb CBON yHUKanbHbIM 6a30BbIvi agpec.

Adpecayusi e npomokosie OBEH.

[nvHa 6asoBoro agpeca onpegensercs napameTpom A.Len npw 3agaHum ceTeBbIX HAacTpoek. B
agpece MoxeT 6biTb 8 nnbo 11 6ut. CoOTBETCTBEHHO, AMana3oH 3Ha4YeHun 6a3oBoro agpeca npu 8-
6utHol agpecaunmn — 0...254, a npu 11-6uTtHon agpecauun — 0...2024.

B npotokone OBEH npenycmoTpeHbl LUMpoKoBeLLaTenbHble agpeca, npu 8-6utHon agpecaumm —
255, a npu 11-6utHom agpecaumm — 2040...2047.

basoBbin agpec npubopa MB110 3apaetcs B nporpamme «KoHdmrypatop M110» (napametp
Addr).

Mo ymonuaHuto MB110-2A umeet basoBbii agpec =16.

BasoBbIi agpec kaxgoro cnegywoulero npubopa MB110-2A B ceTn 3agaeTcs no dopmyne:
[6a3oBbIl agpec npegblgywero npubopa +2]. Takum ob6pasom, nog kaxabin npubop MB110
pe3epBupyeTcs 2 ceTeBbix agpeca. OgHako Ans COBMECTMMOCTW NpUHUMNA afgpecauun ¢ ApyruMun
moaynsmu cemenctea Mx110 pekomeHayeTcs 3agaBaTb CETEBOW afpec KpaTHbIM 8.

Adpecayusi e npomokosie ModBus.

[nanasoH 3HaveHun 6asoBoro agpeca B npoTtokone ModBus — 1...247.

LLinpokoBelyatenbHbIn agpec B npotokone ModBus — 0.

Adpecayusi e npomokosie DCON.

[nanasoH 3HaveHun 6asosoro agpeca B npotokone DCON — 0...255.
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.3 MacTep cetn

[ns opraHu3auum obmeHa faHHbIMKU B ceTu no uHTepdency RS-485 Heobxoaum MacTep ceTw.
OcHoBHasi yHKUMsi MacTepa ceTu - MHUUMMpOBaTb OOMeH AaHHbiMM Mexay OTnpaButenem u
Monyyatenem gaHHbix. MB110 He moxeT 6bITb MacTepom ceTu, OH BbICTyNaeT B ponu OTrpaBuUTenNs
OaHHbIX.

B kayectBe MacTtepa ceTn MOXHO UCMONb30BaTh:

. nporpammMmupyemblie koHTponnepbl OBEH MJIK;

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

USB/RS-485 (Hanpumep, OBEH AC4).
B npotokonax OBEH, ModBus n DCON npegycmoTpeH Tonbko oavH MacTep ceTw.
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MpunoxeHue [1. OTaeneHue Knemm oT npudopa

Ha pucyHnke [.1 npeacrtasneH npouecc otaeneHus
CbEMHbIX YacTel knemmM, obwwun Ans Bcex
npnbopos, peanu3oBaHHbIX Ha 6ase Moayns
Mx110. KoHcTpykumsi npubopa MB110-224.2A He
npegycmaTpuBaeT OTAENeHWe  HWKHWX  psaoB
KrneMm.
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