MB110-224.2A

Mopaynb aHanoroeoro BBoaa

PYKOBOACTBO
no aKcnayaTauum




CopepxaHue

BBEIEGHME ....... oottt e ettt e e e e et e e e e e et et ee e e et et e eeeee et aaeeeeeta e aeaeter e eaerrraans
TEPMUHDBI Y @0OPEBUATYPDI ......coniviiiiiiiieiiii ettt ettt ettt e aa bt e st e e e e st e st e e esbn e e e et e e e nnneeeannees
1 Ha3HAUEHME MPUOBOPA ... ..eiiiiiiiiiiiiieiiiieeiiee e ettt e e ettt e e e sbe e e e ettt e e e tbeaeasbeeeeasbeeaaasbeaeaanbeeeanbeaeanteeaaanes
2 TexHMYECKMe XxapaKTepuCTMKU M YCINOBUA IKCNnyaTauuu.
2.1 TexHU4YeCKne XxapakTepucTuKu npuobopa....................
2.2 YcnoBwus akcnnyaTauum npuéopa ............c...........
3 YCTPOMCTBO MPUBOPA ......ooeniiiiaiiiiieiiiiaaaiiieesiiea e
3.1 KOHCTPYKLMA MPUOBOPA.........ooeeiiiieiiiiieiiiieesiiienns
3.2 MNepBHYHbIE NPEOGPAZOBATENIM (BATUMKM) .....oeeiiiiianiiieeaitiieaaiieeeaaebeeeateeaaaeeeessbeeeasneeaeane
3.2.1 TEPMOMETPbI COMPOTUBIICHMS ......eeieieeaiiiiiiiieaaaaaitieteeaaaaaatasaeeeeaaaasbeeseaessaaassnseeeaaeaans
3.2.2 TepmoanekTpuyeckue npeobpasoBarenu (Tepmonapbl)
3.2.3 AKTMBHbIE NPEOBPAZOBATEIIM .........coeenvviaaiiiiaanieeeaieeaaaneeeass
3.3 MNoPAROK MPOXOKIAEHUA CUTHATIA ......ceeeeiiiuuiiiieeaaaaaiiteeeaeaaaattsseeeaessaanbsseeessaassnseeeeeesannnsnnes
3.3, TIPUEM CUTHATIA. .....eeiieeiiiiiieiee e e e et e e e e e s e e e e e e e et eeeeeesantabaeeeeeesssbaeaeaeeeansnanaaeaeennns
3.3.2 ONPOC BATUMKOB. .......ccomiiiiiiiaeeeiiiiieee e e
3.3.3 UamepeHue TeKyLuMx 3Ha4YeHU BXOAHbIX NapamMeTpoB.
3.3.4 UudpoBas punbTpaumns UsMEpeHun...........
3.3.5 KOPPEKLMA UBMEPEHUI. ...........cceeeiiiiiiiiiaaeeaiiieeenns
3.3.6 narHocTuka paboThbl NepBUYHLIX NpeobpasoBarenen. .........
4 PaBOTA C MPUOBOPOM .......uviiiiiiieeeieiiiiieeeeeestteteaeeaaastateeeaeeaaasteaeaeeaaaasssteeeaeeesasstnseeaeeeesnsntenenaeesesnns
4.1 NMporpaMmma «KOHMPUIYPATOP MM ....coooiiiiiiiiiiiiiiiii et
4.2 OpraHu3auus o6meHa aaHHbiMu ¢ MB110. MpoTokonbl o6MeHa..
4.2.1 O6meH no NpoTokony OBEH..................ccoociiiiiiiic e
4.2.2 O6meH no npotokony ModBus ...
4.2.3 06MeH 1Mo NPOTOKOMY DCON .........ooiiiiiiiiiiie ittt e e a e e e




4.2.4 VICKITFOUUTENBHBIE CUTYALIAM ...ttt eiieee et e ettt e sttt e e ettt e e st e e st e e et e e e nbneeesnbneeennnne

4.3 BoccTaHoBNeHue 3aBOACKMX CETEBbLIX HAaCTpPoeK npudopa...

5 MePbl BE30MACHOCTM .....ccouiiiiaiiiieeiiieeaiieeeeteeeesiieeeaeteeeeasabeaeabeaeanes
6 MoHTax ¥ nogknto4veHune npubopa..........
6.1 IMOHTAK MPUOOPA . ...ttt eitiiieatiee ettt e e ettt e e ettt e e e bbeeeaateeeaasbeaeeanbeeeabeeaeanbaeeeabeeaeaneeaaaanes
6.2 MOHTAXK BHELLHMX CBABEM ....coeeiiiiiiiiiiiaeaaaiititteeaaaaaaattsseeeeeaaassbeeseaeeaaasssaeeeaeeeaannbsseaeasessasnnes
6.2.1 O6wme TpeGoBaHUSA .......

6.2.2 NopkntoyeHue npubopa...

6.3 «BbicTpas» 3ameHa npubopa........
6.4 NMomexu u MeToAbI UX nop.aBneHMﬂ

7 TexHMYecKoe OGCNYKUBAHUE......................
8 MAPKMPOBKA M YTTAKOBKA .....ceeeeiiuuitriieaaaaauuteseeeaeaaaauteeeeaesaaasssseaeaeeaanstsseeeaeasasnbeseeaesaaanssbaeaeaeaaas
9 TPAHCMOPTUPOBAHME M XPAHEHME. .........coieviiiereeeeesiniereeeessesstaaeeeeeessassseseeaeesasassssneeaeesannnssseeaeeessns
10 KOMMAEKTHOCTb .......evvvveeeeeiiiiines
11 FapaHTUitHbIe 06A3aTenbCTBa
MpUNOXeHNE A. TABAPUTHDBIM HUEPTENK ......uvvviiieeeiieiurereeeesssisierereeeessassteereesessassssseeeeeessnsssnneeeeeessnsnnes
MpunoxeHue B. MOAKIMIOUEHME MPUOBOPA .........ooeiiiiiieiiiieeiiiieeatiieaaiiaeaateeeateeaaabaeeeabeeeesneeeeaneeas
MpunoxeHue B. MapameTpbl NPUGOPA..........ceeeeiiieeeiiirenee,
Mpunoxenue I". O6LLMe cBeAeHUs Mo NpoToKonam oomMeHa RS-485...........
I'.1 NapameTpbl npoTtokona OBEH, nHaekcauus napameTpos ....
.2 Ba3oBbIit agpec npubopa B ceTu RS-485
F.3 MaCTeP CETU......cevveeeiiiiiiiieee e cieeee e
MpunoxeHue [. OTAEGNEHNE KITEMM OT MPUBOPA ....ccc.vvviiiiiiiieiiiiiaaiiieeaitieeeateeaaaneeeesanbeeeesneeaeaeeeas




BBepneHue

HacTtosilee  pykoBoacTBO MO 3KCniyatauuuM  MNpegHasHavyeHo  ANns  O3HaKOMIEeHWs
obcnyxuBatoLLero nepcoHana C YCTPOWCTBOM, MPUHLMIOM AEWCTBUSI, KOHCTPYKUMER, paboTon u
TeXHU4Yecknum obcnyxusaHnem moayns aHanorosoro BeBoga MB110-2A (B ganbHeNLWEM NO TEKCTY
MMeHyeMbIx «npubop» nnu «MB110»).

Mpubop BbinyckaeTtcs cornacHo TY 4217-018-46526536-2009 1 umeeT Aeknapaumto cootBeTcTBus TP

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



TepMuHbI 1 aGbpeBUaTyphbl

Wma napameTtpa — Habop CMMBOMOB, OAHO3HAYHO ONpeensWmiA AO0CTYNn K napameTpy B
npubope.

WHpekc napameTpa — YMCIOBOE 3HaYeHKe, OTNnYaroLLee napaMmeTpbl OAHOTUMHBLIX 3NIEMEHTOB C
OVHaKOBbIMW MEHaMMW.

KoHdurypaumoHHble napameTpbl — napameTpbl, onpefensioume KoHpurypaumo npubopa.
3apatoTcs B nporpamme-koHdurypaTope.

KoHdpurypaumsa — coBokynHOCTb 3HA4EHWUI NapamMeTpoB, onpeaensioLmx paboty npubopa.

Mactep cetn — npubop (unu MK), uHuuMMpylowmii obMeH daHHbIMU B ceTu RS-485 mexay
oTnpasuTeneM v nonyvarenem AaHHbIX.

HasBaHue napameTpa — CroBecHoe onvcaHvie napameTpa.

HCX — HopmanbHas cratuyeckas xapaKTepucTuka. XapaktepucTuka (rpaduk), nokasbiBatoLas
COOTHOLLIEHME BbIXOAHOMO CUrHana AaTyvka K 3Ha4yeHuo usmepsieMon U3N4eCKon BeNIMUMHBI.

OnepaTuBHbIe NapaMeTpbl — AaHHbIe, KOTopble Npubop nepeaaeT no cetn RS-485.

MK — nepcoHanbHbIN KOMMbLIOTEP.

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

PopMmaT AaHHbIX — TUM 3HAYeHW napameTpoB (LEenoe 4YWCHOo, YUCIO C MIaBaloLLEen TOYKOW
n ap.).

dopmat 3anuncu ymcna «0x00» o3HayaeT, YTO YMCMO yKa3aHo B LuecTHaduaTepuyHom dopmare
cuncnenuns. Hanpumep, 3anucbk «Ox1F» 03HavaeT, 4TO HamucaHo LwecTHaguaTepuyHoe yucno 1F,
3KBMBanNeHTHoe AecATUYHOMY Yucny 31.



1 HasaHauveHue npnbopa

Mpubop npenHasHayeH ANs U3MEPEHWUS] aHaNOroBbIX CUFHANOB BCTPOEHHLIMW aHaroroBbiMu
BXOOaMu, npeobpa3oBaHWsi W3MEPEHHbIX BEMUYMH B  3HA4YeHWe (PU3NYECKON BENUYMHBI U
nocneaywllen nepegadm aToro 3HadeHust no cetn RS-485.

MpvBopbl MOryT GbITb WMCMONbL30BaHbI ANs MOCTPOEHUS] aBTOMAaTU3MPOBAHHLIX CUCTEM cGopa
[aHHbIX B pas3nUuHbiX OBMNAacTsiX NPOMbILLNEHHOCTM, CEMbCKOro M KOMMYHArbHOMO XO3siiCTBa, Ha
TpaHcnopTe.



2 TexHMYeCcKMe XxapakTepucTUKN U YCIIOBUA 3KCNJyaTauum

2.1 TexHU4YeCcKne xapakTepmMcTuku npmubopa
MB110 paboTtaet B ceTn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCIl, DCON.

MpuGop umeeT creayoLme rpynnbl ranbBaHUYECKU U30MMPOBAHHbIX Lienei:
—  uenu nuTaHusi Nnpubopa;

— uenu nHTepdenca RS-485;

—  Lenu BbIXxoAa BCTPOEHHOrO MCTOYHMKA NOCTOSIHHOTO HanpsbkeHus 24 B;
—  uenu u3MepuTenbHbIX BXOAOB.

MB110 He sBnsetrca Mactepom ceTwn, noatomy cetb RS-485 pgormkHa mmeTb MacTtep cetw,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-cucTtemon, KOHTponnep unu perynsarop. B kavectse
MacTtepa cetm moryT wucnomnb3oBatbca koHTponnepel OBEH MK, TK c¢ nogknioveHHbIM
npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) nnn USB/RS-485 (Hanpumep, OBEH
AC4).

K MB110 npepocrtaBnsietcs 6ecnnaTtHbin OPC-gpanBep n oubnuoteka ctaHgapta WIN DLL,
KOTOpble PEKOMEHAYeTCsl WCnomnb3oBaTb MNpU  MoAkMveHun npubopa k SCADA-cuctemam U
KOHTponnepam Apyrux nponssoauTenen.

KoHdurypupoarHne MB110 ocywiectensetcs Ha MK yepe3 apantep uHTepdenca RS-485/RS-
232 unn RS-485/USB (Hanpumep, OBEH AC3-M unu AC4, cCOOTBETCTBEHHO) C NOMOLLbIH NPOrpammbl
«KoHndmrypaTop M110», BXOASALLEN B KOMMINEKT NMOCTaBKU.

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) vactoton 47...63 'y

unm

20...375 B nocTosiHHOro Toka
(HOMMHanbHOE HanpsXkeHne

24 B)
MoTpebnsiemas mowHocTb, BA, He Gonee 6
KonunyectBo aHanoroBbIx BXO40B 2
PaspsagHoctb ALIM, 6ut 16
Bpewmsi onpoca ogHoro Bxoga*:
TepMOMETpLI CONPOTUBIEHUS!, CeK, He Bonee 0,8
TepMo3nekTpuyeckme npeobpasoBaTeny 1 yHUUUMpOBaHHbIE
CurHanbl MOCTOSHHOTO HanpsXeHUst N Toka, cek, He bonee 0,4
Mpenen ocHOBHOWM NPVYBEAEHHON NOrPELLHOCTY NPU U3MEPEHNM:
TepmoanekTpuyecknumu npeobpasosartenamu, % +0,5
TEpPMOMETPaMu COMPOTUBIIEHNS U YHUDULIMPOBAHHbBIMU
CMrHanamMmu NoCTOSHHOTO HaMPShKEHWsT U Toka, % +0,25
HanpsxeHne BCTPOEHHOrO UCTOYHMKa NuTaHus, B 24 £3
TOK BCTPOEHHOIO UCTOYHUKA NUTaHUs, MA, He Gonee 50
RS-485

MHTepdenc cBsI3N C KOMMLIOTEPOM

MpumeyaHnme - * Onpoc BXOAOB MPOUCXOAMT MOCrefoBaTenbHO, T.e. ONpOC ABYX BXOAOB 3anMeT

BpeMsi, paBHOe CyMMe onpocoB Bxoda 1 u Bxoaa 2.
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MpoaomxeHune Tabnuubi 2.1

HaumeHoBaHue

3Ha4yeHune

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

115200

lMpoTokon cBs3u, cnonb3yemblin ANa nepeaady uHopmauum

OBEH; ModBus-RTU;
ModBus-ASCIl; DCON

IP20 co cTopoHbl nepeaHen

naHenu,

Crenenb saumTsl kopryca IPOO co CTOpOHbI KNEMMHON
KONoaKu

abapuTHble pa3mepbl npubopa, MM (63x110x75)+1

Macca npubopa, kr, He 6onee 0,5

CpefHuii cpok cnyx6bl, net 8




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 HanpsiXeHus
-50...+50 mB | 0...100 | 0,1 | 40,25
YHudmumpoBaHHble 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

Mpumeyanue * [nanasoH conpotmeneHust ot 0 go 25 Om BocnpuHUMaeTcsl NpMGOPOM Kak KOpOTKoe

3aMblKaHWe gaT4ynKa.




Ta6nuua 2.3 - Ucnonb3yembie Ha BxoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4unkm)

3HauyeHune Mpenen
HaumeHoBaHMe .El.uanascvm eauHULbI OCHOBHOWM
n3mepeHun, °C mnagwero npuBegeHHOMN
pa3spsiga, °C norpelwHocTu, %
TepmomeTpbl conpoTtuBnenuns 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:=0,00617 °C™") —60...+180 0,1 -

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

5000 (a=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 (2=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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MpoaomxeHne Tabnuubi 2.3

3HaueHue Mpenen
HaumeHoBaHMe [Ounana3oH eauHULbI OCHOBHOWM
n3mepeHun, °C MnagLwero npuBeaeHHOMN
pa3psga, °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 npeodpaszosarenu 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
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 ¢ TepmonpeobpasoBatensMu conpotusneHuss ¢ HCX no
TOCT 6651, npegHasHadeHbl Ans ncnonb3oBaHus B ctpaHax CHIC
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2.2 YcnoBusA akcnnyaTauum npubopa

Mpunbop akcnnyaTupyeTcs Npu criefyoLwmnx yCroBusx:

e 3aKpbiTble B3pbIBOOE30NacHbIe NomelleHns 6e3 arpecCnBHLIX NapoB U rasos;

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

. BEPXHUA Npeen oTHOCUTenNbHOW BnaxHocTh Bosayxa: 80 % npu +25 °C un BGonee HU3KUX
Temnepartypax 6e3 koHgeHcauum Bnaru;

e  aTmoccpepHoe aaBneHue ot 86 o 106,7 kla.

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

Mo ycTo4MBOCTM K BO3AEWCTBUIO aTMOCHEPHOro AaBneHus npubop oTHocuTcs K rpynne P1 no
FOCT P 52931-2008.

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

Mo aneKTpoMarHWTHON COBMECTMMOCTM MOAYNM OTHOCSTCA K obopyaoBaHuio knacca A o
FOCT P 51522-99. [lonyckaeTcs npu nogave MMMYbCHbIX MOMEX KpaTKOBPEeMEHHOe MpeKkpalleHne
obmeHa no cetn RS-485. O6meH [omxeH BOCCTaHaBNMMBATLCS Cpa3y MO OKOHYaHWU AEWACTBUSI
rnomexw.
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3 YcTponcTBo npubopa

3.1 KoHcTpykuus npubopa

Mpubop BbiMyckaeTcs B NacTMaccoBOM Kopryce, npedHasHayeHHoM 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 NpOBOAOB NuTaHusA, 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 NOAKMIOYEHHbIX K HEeMY BHELUHWX NUHUIA CBSA3W (nogpobHoe onvcaHue
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;

o «[MuTaHMe», CBETALLMIACA NPY BKIIOYEHUN MUTAHWUS.

3.2 NepBuyHbIE Npeobpa3oBaTenu (AaTynKkm)

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 AAT4MKOB Npnbopa MoryT BbiTb NCNOMNL30BaHbI:

e TepMOMETpPbl CONPOTUBIEHNS;

e  Tepmonaphbl (TEpPMO3MNEKTpUYECKNe npeobpasoBatenu);

e  aKTMBHble npeobpasoBaTeny C BbIXOAHLIM @HaroOroBbIM CUTHANOM B BuAE MOCTOSIHHOMO

HanpsKeHWs, CONPOTUBIEHNS UMK TOKa;
e [aTYMKM NONOXKEHUS UCTMIOSNHUTENbHBLIX MEXaHW3MOB;
e CyXue KOHTaKTbl pefie unu BbiKmo4YaTens.
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3.2.1 TepmomMeTpbl CONPOTUBIIEHUA

TepmMoMeTpbl CONPOTUBIIEHNS MPUMEHSIOTCS ANt U3MEPEHUsI TEMNepaTypbl OKpy>KatoLLei cpeabl
B MeCTe YCTaHOBKM AaTuvka. [MpuHUMn AeicTBMA Takux 4aTYMKOB OCHOBaH Ha CyLLeCTBOBaHUN Y psaa
MEeTannoB BOCMPOM3BOAMMON W CTabWNMbHOW 3aBUCUMOCTM aKTUBHOTO COMPOTMBIEHUS OT
Temnepatypbl. B kavectBe martepuana ans usrotoBneHnss TC B MPOMBILNEHHOCTU Yalle BCEro
ncnonb3yeTcs cneumnansHo obpabotaHHas megHas (onsa gatumkos TCM), nnatnHoBas (Ansd AaTymnKoB
TCIM) unn Hukenesas (ans gatymnkos TCH) npoBoroka.

BbixogHble  napametpel  TC  onpenensitoTcs  MX  HOMUHAmbHbIMKU - CTaTUYECKUMU
XapakTepucTukamu, craHgaptusoBaHHeiMu TOCT P 8.625-2006. OcHoBHbiMM napameTpamyn HCX
ABMSATCS: HayanbHOe COoMpoTuBNeHWe partuvka Ry, un3mepeHHoe npu Temnepatype 0 °C, u
TemnepaTypHbIi KO3(MULMEHT CONPOTUBIIEHNS 0. — OTHOLLEHWE Pa3HULIbl CONPOTUBMEHUI AaTynka,
n3mepeHHbIx npu Temnepatype 100 °C u 0 °C, k ero conpotuBneHuio, namepeHHomy npu 0°C  (Ry),
peneHHoe Ha 100 °C u okpyrmeHHoe OO0 MSITOro 3Haka nocne 3anston. B ceasn ¢ Tem, yto HCX
TEPMOMETPOB COMPOTUBIEHNA — YHKUMU HenvHenHble (ans TCM B obractu oTpuuaTenbHbIX
Temnepatyp, a ans TCI Bo Bcem AuanasoHe), B npubope npeaycMOTpeHbl cpeacTeBa Anst
nHeapu3auun nokasaHvin. Bo nsbexaHue BNMAHUS COMPOTUBMNEHWIA COEAVHUTENbHbIX NPOBOAOB Ha
pesynbTaTbl U3MEpPeHUs TemnepaTypbl, NOAKIOYEeHe AaTunka K npubopy criegyeT NMpou3BOAUTL MO
TPEXNpPOBOAHON CXEMe.

Mpwu Takol cxeme Kk ogHOMY M3 BbiBOAoB TC nogknovatoTcs
OOHOBPEMEHHO [Ba NpoBOAa, COEAUHSAIOLWMX ero ¢ npubopom, a K Bxon X-1
OpYroMmy BbIBOAY — TPETU COEAMHUTENbHBIN NpoBoAd. [ns nonHon ~—_|
KOMMeHcaumnm BMNUSHNA COeANHUTENbHBIX MPOBOAOB Ha pesynbTathl  |R; Bxop X-2
M3MepeHuin Heobxoaumo, 4TOObl WX COMPOTUBMEHUS ObinNu Bxoa X-3
paBHbl ApYyr Apyry (JOCTaTovHO WCMONb3oBaTb OAVMHAKOBbIE |
npoBoda pasBHOW AnuHbl). [MpuMep cxembl nogkntodeHus TC K
Bxoay 1 npu6opa npeacTasneH Ha pucyHke 3.1. PucyHok 3.1
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3.2.2 TepmoaneKkTpuyeckue npeobpasoBatenu (Tepmonapbl)

TepmoanekTpuyeckue npeobpaszoBaTenu (TepMonapbl) Takke Kak WM TEepMOMETPbI
COMNPOTMBIEHUS MPUMEHSIOTCA AN U3MepeHus TemnepaTypsl. [puHUMN AencTBrS TepMonap OCHOBaH
Ha adhpekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM HAarpeBaHWe TOYKN COEAMHEHUST ABYX PAa3HOPOAHBIX
NPOBOAHUKOB,  BbI3bIBAET HA  MNPOTMBOMONIOXHBLIX  KOHUAX  3TOM  LUenuM  BO3HUKHOBEHWE
anekTpogsuxywen cunbl — TepModOC. BenuuuHa TepmoS[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
XapaKTepUCTUKKN BCEX TepMomnap B TOW UMM MHOW CTEMEHU SIBNATCA HENMUHENHLIMU (DYHKUMAMM, B
npubope nNpeaycMOTpeHbl CPeACTBa AN NMHeapu3aLuy rnokasaHui.

Touyka coeuHEHWUs Pa3HOPOAHbIX NMPOBOAHMUKOB Ha3blBAETCSA

paboyuMm cnaem TepMmonapbl, a MX KOHLbl - CBOGOAHLIMU

KOHUaMW WNu, WHOrAa, XorogaHbIM cnaem. PaGouun crnan — paboumii
TepMonapbl pacrioniaraetcs B MecTe, BblOpaHHOM Ans ol

KOHTpOMs TemnepaTypbl, 8 CBOOOAHbIE KOHLIblI MOAKIOYaloTCS

K M3mepuTensHoMy npubopy. Ecnm nogkntodeHne cBoboaHbIX =
KOHLOB  HEMocpeACcTBEHHO K KOHTakTam npubopa He

npeacTaBnseTcs  BO3MOXHbIM  (Hampumep,  u13-3a WX gk __—1
yAaneHHoCTn Opyr ot ,qpyra), TO coenHeHne Tepmonapbl C TEMNeparypel
npubopom  HeobXxoOAMMO  BBIMOMHSATL  MPW  MOMOLLUM  XONOAHOrO cnas

KOMMEHCaLMOHHbIX ~ TePMOJMEKTPOAHbIX  NPOBOAOB  WUNK PucyHok 3.2
kabenen, c obs3aTenbHbIM COOMNIOAEHNEM MONAPHOCTU KX
BKIIOYEHNS.

HeobxoammocTb NpUMeHeHNs Takux NpoBoAoB obycrosneHa Tem, yto SC Tepmonapbl 3aBUCUT
He TOMbKO OT TemrepaTypbl paboyero cnasi, HoO Takke M OT TemnepaTypbl ee cBOBOAHbLIX KOHLIOB,
BEMUYMHY KOTOPOW KOHTPOMUPYET CheuuanbHbll OaTyuK, pacrionoXeHHbIn B npubope. MNpu atom
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Mcnonb3oBaHne TePMO3NEKTPOAHbLIX kabenei No3BonseT yBENMUUTL ANUMHY NPOBOAHWKOB TepMonapsbl
N «NepeHecTU» ee cBOBOAHBIE KOHLb! K KNEMMHUKY npuGopa.
Mpumep cxembl nogkntoverns TI k Bxogy 1 npubopa npeacTaBneH Ha pucyHke 3.2.

BHumanme! [ns pabotbl ¢ npubopom MOryT ObiTb UCMONb30BaHbl TOMbKO TepMonapbl C
N30MMPOBaHHBLIMU U He3a3eMneHHbIMU paboyrmy cnasiMu, Tak Kak oTpuuaTesibHble BbIBOAbI WX
cBoOOAHbIX KOHLIOB 00 beanHeEHbI Mexay cobol Ha Bxoae npubopa.

3.2.3 AKTMBHbIe Npeobpa3oBaTenu

AKTUBHbIE npeo6paaoBaTer|V| C BbIXOOHbIM aHanoroBbiM

CUrHarnoM MpPUMEHSIIOTCS B COOTBETCTBUM C  Ha3HayeHuem 0B

hatyvka anst U3MepeHust Takux U3MYECKUX MapameTpoB Kak

[aBrieHve, Temneparypa, pacxod, ypoBeHb U T.n. BbixogHbimu +24 B

curHanammn TakvMx OaT4yMKoB MOryT OblTb, M3MeHSoWeecs Mo

NHENHOMY 3aKOHYy HanpshKeHWe MOCTOSAHHOrO ToKa, BenuyvHa I Bxoa X-1

TOKa WU BENWUYMHA CONPOTMBMEHUS AaTymka. MNutaHme akTUBHbIX Bxon X-2

[aTYMKOB MOXET OCYLLECTBNATLCA Kak OT BCTPOEHHOro B npubop R A

MNCTOYHMKA NMOCTOSIHHOIO TOKAa C BbIXOAHBIM HanpsbkeHvem 24 + 3 H Bxoa X-3

B, TaKk 1 OT BHeLlHero Grioka nuTaHus. /I
PucyHok 3.3
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MoaknioyeHne OATYMKOB C BbIXOAHLIM CUrHanoMm B \I

BMAE MOCTOSHHOrO HanpskeHus (-50,0...50,0 wB,
0..1,0B) u conpotueneHusi (0..5000 Om) MoxeT Bxop X-1
OCYLLECTBNSATLCS  HEMOCPEeACTBEHHO K BXOAHbLIM Nk Bxoa X-2
KOHTakTaMm npvbopa, a AaTYMKOB C BbIXOAOM B BUAE
TOKa — TOMbKO TOCME YCTAHOBKM LUYHTMpYytowero — MOMOKEHMA Bxop X-3

pesuctopa conpoTuerneHvem 49,9 Om (gonyck He 6onee
0,1 %). Ha pucyHke 3.4 ykazaH NopsfoK NOOKMHOYEHNS
PEe3NCTMBHBIX AaTYMKOB MOMOXEHWUs B Bxodam npubopa. PucyHok 3.4

B kayecTBe LyHTa peKOMeHAyeTCs WCNonb3oBaTb BbICOKOCTAOUMbHbIE Pe3ncTopbl  C
MUHUMarbHbIM 3Ha4YeHVeM TemnepaTypHOro koadduumeHTa conpoTueneHus, Hanpumep, Tuna C2-9B
UNn pesncTopbl, NOCTaBNseMble B KOMMMEKTe C Npubopom.

Mpumep cxeMbl MOAKMIOYEHUSI aKTMBHOTO AaTyMka C TOKOBbIM BbIXOAOM K Bxody 1 npubopa
npeacTaBneH Ha pUCyHok 3.3.

BHumanume! Mpy MCNONb30BaHWUM aKTMBHbLIX OAaTYMKOB criedyeT MMeTb B BuAY, YTO «MUHYCOBbIEY»
BbIBOAbI MX BbIXOAHbIX CUrHANoB B Npubope o6beanHeHbI MeXAy COBOM.

3.3 NMopsapok NpoxoxaeHUs curHana

3.3.1 Npuem curHana

CurHan c gatuuka, usmMepsitollero gpuandeckuin napameTp obbekta (TemnepaTypy, AaBrneHue u
T.N.), noctynaet B npubop B pe3ynbTaTe MnocrnedoBaTenbHOrO onpoca AaTyvkoB npubopa.
MonyyeHHbIn curHan npeobpasyetca no AaHHeiM HCX B uudpoBble 3HaveHus. B npouecce
06paboTkM CUrHanoB OCYLUECTBMSIETCA MX unbTpauMsi OT MOMEX W KOPPEeKUMUst nokasaHui B
COOTBETCTBUM C 3aaHHbIMU Nomnb3oBaTenem napameTpamu.
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3.3.2 Onpoc paTuMKoB

3.3.21 Onpoc paTtumkoB U 06paboTka WX CUrHamoB W3MEPUTENIbHLIM  YCTPOWCTBOM
OCyLLIeCTBNSETCA NocneAoBaTenbHO Mo 3aMKHYTOMY LIMKITY.

3.3.2.2 BknoyeHne noboro gaTtyMka B CMMCOK onpoca MpOW3BOAMTCS aBTOMAaTUM4YeCKU nocre
3agaHna Tuna ero HCX B napametpe in-t. lNpu ycrtaHoBke B napameTpe in-t 3HaveHus oFF
(OTKNIOYEH) AATYMK M3 CrIMCKa OMnpoca UCKIoYaeTCs.

3.3.3 UamepeHue TeKyLLMX 3HA4EHUIA BXOAHbLIX NapaMeTpoB

3.3.3.1 CurHanbl JaTtyMkoB NOCTYnalT Ha BXO4 U3MEpPUTENbHOro YCTPOWCTBA, rAe NpoucxoauT
BbIYMCIIEHNE TEKYLUMX 3HAYEHUI KOHTPONMPYEMbIX (hU3NYecknx napaMmeTpoB 1 npeobpasoBaHne nx B
umncppoBon Bug.

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

ana KOPPEKTHOro BbIYWCINEHNSA napameTpos, KOHTpONMMpyeMbIX Ha obbekTe
TEpPMO3neKTpuyeckumm npeobpasoBatensmu, B CXxeMe npeaycMoTpeHa aBToMaTnyeckas Koppekumst
nokasaHuin npubopa no Temnepatype CBOOOAHbLIX KOHLOB Tepmonap. [aTumk KOHTpons 3Ton
TemrnepaTypbl PacrnorioXeH BHYTpM npubopa y KIEMMHbIX KOHTaKTOB, MpefHasHavyeHHbIX Ans
noAKMoYeHns  MepBuYHbIX  Npeobpas3oBaTeneil. ABTomaTundeckasl koppekuusi obecneunBaeT
npaBunbHble NokazaHus npubopa nNpu sMeHeHUy TemnepaTypbl OKpYyXatoLen ero cpefpi.

B HekoTopbIx cnyyasx (HanpuMep, Mpv MpOBeAEeHUM MOBEpKM npubopa) aBToMaTuveckas
KOppeKums no TemnepaTtype CBOOOAHBLIX KOHLIOB TepMonap MoOXeT ObiTb OTKMYeHa YCTaHOBKOW B
napametpe CJ-.C 3HauyeHust oFF. Mpu OTKkNOYEHHOW KOppekuun TemnepaTtypa CBOOOAHbLIX KOHLOB
Tepmonap npuHuMaeTcst pasHoi 0 °C, 1 ee BO3MOXHbIE UBMEHEHWS B pacYeT He NMPUHUMAIOTCS.

3.3.3.3 Npwu paboTe ¢ akTMBHBIMU Npeobpa3oBaTENAMU, BbIXOAHBIM CUTHANOM KOTOPbIX SBMSIETCS
HanpsbkeHWe wnu ToK, B npubope npedycMOTpeHa BO3MOXHOCTb MacluTabupoBaHusi LUKansbl
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namepeHusi. [pu 3TOM  BblUACNEHWE  TEKyLUMX BEMUYMH  KOHTPONMPYeMbIX napameTpoB
OCYLLeCTBMAETCA NpU MOMOLUM MACLUTabupYIOLLMX 3HAYeHW, 3adaBaeMblX WHAMBMAYanNbHO ANs
KaXxgoro Takoro gatyvka. Mcnonb3oBaHve MacluTabupylolmx 3HaYeHWn No3BOMNseT Mofb3oBaTento
oTobpaxaTb KOHTponupyemble uanyeckme napameTpbl HEMOCPEACTBEHHO B eAuHMuUax WX
nsmepeHust (atmocdepax, kunonackansx, metpax u T. A.). MacwrabvpoBaHue Lwkanbl U3mMepeHus
nNpou3BoANTCS Npu yCcTaHoBKe napameTpoB Ain.L — HwxkHen n Ain.H — BepxHen rpaHuvy, guanasoHa.
Mpn 3TOM MUHMMaNbHOMY YPOBHIO BbIXOAHOrO CuUrHana fgatyuka GyaeT COOTBETCTBOBATb 3HaYeHwue,
3afjaHHoe B napameTpe Ain.L, a MakcumanbHOMY YPOBHIO CUrHana — 3HadeHue, 3ajaHHoe B
napametpe Ain.H.

HanbHenwasn obpaboTka CMrHanoB AaTynka OCyLLEeCTBMAETCSA B 3a4aHHbIX €ANHULAX U3MepeHnst
no TnUWHEWHOMY 3akoHy (MpsiMo  npornopyuoHansHoMy npu  Ain.H > Ain.L wnn obpamHo
nporiopyuoHanbHoMy npu Ain.H < Ain.L). PacyeT TekyLlero 3Ha4yeHWsi KOHTPONMPYyemMoro AaT4nMkoM
napameTpa npousBoaMTCcs no dopmyne:

(Ain.H — Ain.L)(Isx — Lyun)

Iy = Ain. L +

L\lm{c - IMHH
roe: Ain.L, Ain.H — 3aJaHHble 3HaveHna napameTpos Ain.L u Ain.H;
I Bx — TeKylLee 3HayeHvne BXOAHOro cUrHana;
| MuH, | makc — MVHUManbHOEe W MakCMMalribHOe 3Ha4YeHWsi BXOAHOro curHana
AaTyuka no AaHHbIM Tabnvubl 2 (MA, MB vnn B);
Muam — n3MepeHHoe Npubopom 3HaueHre 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 - 3HauyeHue 25,00. MNocne atoro obpaboTka 1 oToOpakeHe nokasaHui
6yneT npom3BoanTbCS B aTMocdepax.
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3.3.4 UndpoBasa dunbTpaums nsmepeHmn

3.3.4.1 [Onsa ocnabneHus BNWUAHWA BHELUHWX WMMYMbCHLIX MOMEX Ha 9KCMyaTaunoHHbIe
XapakTepucTuku npubopa B nporpammy ero paboTbl BBefeHa uudpoBas unbTpaums pedynbTaToB
n3MepeHuin. PunbTpauus OCyLLECTBNAETCA HEe3aBUCUMO AJNSi KaX[Ooro KaHana u3MepeHusi BXOOHbIX
napameTpoB 1 NPOBOAWTCA B ABa 3Tana.

3.3.4.2 Ha nepBOM 3Tane u3 TeKyLUMX U3MEPEHUI BXOAHbIX NapameTpoB OT(UNbTPOBLIBAOTCA
3HaYeHNsl, UMeloLMe SIBHO BbIPaXeHHble «npoBanbl» MM «BblOpockl». [Ons 3Toro B npubope
OCYLLECTBNAETCA HEMpPepbiBHOE BbIYMCIIEHME Pa3HOCTU Mexay ABYMS pesynbTatamu MocnegHuX
N3MEpEHUII OHOT0 M TOrO >Xe BXOAHOro napameTpa, BbIMOMHEHHbIX B COCEAHWUX LMKNax onpoca u
CpaBHeHVWe ee C 3adaHHbIM npedenbHbIM OTKNOHeHWeM. [Mpyu 3TOM ecnu BblYMCIEHHas PasHOCTb
npeBbIIaeT 3afaHHbIN Npeaen, To pe3ynbTaT, NofyyYeHHbI B NOCNeaHEM LMKIe onpoca, cuMTaeTcs
HeJoCTOBEPHBLIM, AarbHenlwas obpaboTka ero MpUMOCTaHaBMUBAETCH W MPOU3BOAMTCS MOBTOPHOE
namepeHve. Ecnum HeqocToBepHbI pedynbTaT Obln Bbi3BaH BO3AENCTBMEM MOMEXW, TO MOBTOPHOE
n3MepeHve NoATBEpPAUT 3TOT (haKT U NOXHOE 3Ha4YeHUe aHHynupyeTcs. Takoi anroputMm obpaboTku
pe3ynbTaToB M3MEPEHWIA MO3BOMSET 3aLUUTUTL NPUMOOP OT BO3AEWCTBUS €AMHWUYHBLIX MMMYIbCHBIX U
KOMMYTaLMOHHbIX MOMEX, BO3HMKAOLLMX Ha NPOU3BOACTBE Npu paboTe cunoBoro o6opynoBaHus.

BenuunHa npegenbHOro OTKIIOHEHUS B pe3ynbTaTax ABYX COCEOHUX W3MepeHuld 3ajaeTcs
nonb3oBatenem B napamertpe «[lonoca dunbTpa» in.FG vHAMBMAYyanbHO ANS KaXKAOro AaTyvka B
eaVH1Lax, M3MepsieMblX UMW (PU3UHECKNX BETNNYUMH.

B o6wwem cnyyae, npu Bbibope «[Monockl unbTpa» cneayet UMeTb B BUAY, YTO YEM MeEHbLUE ee
3aflaHHOE 3HaYyeHue, TeM Mnyylle NOMexX03alLMLLEHHOCTb U3MEPUTENBHOMO KaHarna, Ho Npu 3ToM (13-
3a BO3MOXHbIX MOBTOPHbIX U3MEPEHWIA) Xyxe peakums npubopa Ha ObicTpoe dakTuieckoe nsmeHeHve
BXOOHOrO napameTpa. Bo nsbexaHve noBTOPHbIX M3MepeHnin npu 3agaHumn «lonockl unbTpa» Ans
KOHKPETHOro  JaTyvka criegyeT pPyKOBOACTBOBATbCH  MaKCMMAanbHOW  CKOPOCTbIO  U3MEHEeHUs
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KOHTPONMMPYEMOro UM napameTpa MNpu 3KCniyaTauuu, 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 BTOpoM 3Tane dunbTpauuMu OCYLLECTBMSETCH CrraxvBaHve (aemndupoBaHme)
nonyyeHHelx Mo n. 3.3.4.2 pe3ynbTaToB MW3MEPEHWN B Crly4yae WX BO3MOXHOW OCTaTOYHOM
dnykTyaumn.

MepepaToyHas yHKUMA 3BeHa, OCYLLECTBMSAIOLIEro npeobpa3oBaHne BXOAHOrO cCUrHana Ha
3TOM 3Tane cunbTpauum, No CBOMM MapameTpam COOTBETCTBYET (PUIbTPY HU3KMX YacToT MepBOro
nopsigka ¢ MoCTOSHHOW BpemeHu T. [Mpu nocTynneHun Ha BxoA unbTpa ckadkoobpasHoro curHana,
€ro BbIXOAHOW CUrHan yepes Bpems, paBHOe T, M3MeHUTCS Ha BenuuuHy 0,64 oT amnnuTyabl ckauka,
yepes BpeMmsi, paBHoe 21, - Ha BennunHy 0,88, yepes Bpems, paBHoe 3t, - Ha BenuunHy 0,95 1 1.4. no
9KCMOHEHLMaNnbHOMY 3aKOHY.

«MocTosiHHas BpemMeHn chunbTpa» 3agaeTcs nonb3oBaTerieM B CEKyHAaxX WUHAMBWUAYanbHO Ans
Ka»kOoro KaHarna npuv yctaHoBke napametpa in.FD.

Mpu 3agaHwm napametpa in.FD cnegyetr umeTb B BuAdy, YTO yBENWYEHUE ero 3HaveHus
ynydlaeT MoOMEX03allULLEHHOCTb KaHana W3MEPEHUsi, HO W OAHOBPEMEHHO YBENUYUBAET €ro
MHEPUUOHHOCTb. TO ecTb peakumsi npubopa Ha ObICTpble W3MEHEHWS] BXOOHOW BENUYMHbI
3amepanseTcs.

Mpy Heob6XxoAUMOCTN AaHHbIN PUNBLTP MOXET ObiTb OTKMIOYEH YCTaHOBKOM B mapameTpe in.FD
3HaveHus 0.

BpemeHHble gnarpamMmmbl paboTbl LMAPOBBIX PUINBTPOB CM. Ha pUcyHke 3.5.
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THGM 4
leaKT
t -
PucyHok 3.5, a - KoHTponupyemas t
Temnepartypa PucyHok 3.5, 6 - ®UNbTpbI OTKNHOYEHbI
THGM TH.‘!M A
3aAaHHoe
3Havenme in.FG s
= t
t PucyHok 3.5, r - BkntoueH ¢punbTp in.FG n
PucyHok 3.5, B - BkntoueH unbTp in.FG in.Fd

3.3.5 Koppekuus usmepeHum

3.3.5.1 TlMonyyeHHble B pe3ynbTaTe BbIYWACNEHUA OTUNBTPOBAHHbIE TEKYLME 3HAYEeHUs
M3MEpEHHbIX BENWYMH MOTyT GbiTb OTKOPPEKTMPOBaHbI NMPUOOPOM B COOTBETCTBUM C 3adaHHbIMU
nonb3oBaTernieM KOpPEKTUPYHOLLMMU NapameTpamu.
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B npubope Ans Kaxgoro kaHana u3MepeHus T,°C|
npeaycMoTpeHbl iBa KOPPEKTMPYIOLWMX napameTpa, C r 7
NMOMOLLbIO KOTOPbIX MOXHO OCYLLECTBNATb CABUI U 100 - 8 ki 7/
M3MeHeHve HakrnoHa U3MepUTENbHON r 7
xapaktepuctukm. CHayana BbINOMHAETCA  COBW,
3aTeM HaKIOH XapaKTepUCTUKK.

3.3.5.2 CaBur xapakTepucTukn ocyLLecTBnsieTcs
nytem anrebpanyeckoro CyMMMpOBaHWSA U3MEPEHHOW
n otdunbTpoBaHHOM no n. 3.3.4 BenMYMHbI C I
KOPPEKTVPYIOLMM  3HayeHnem &, 3ajaHHbIM B 7,
napameTpe in.SH ans gaHHoro gatyvka. TS S S S

Koppektupytowiee 3HayeHve & 3agaetcs B Tex /(020 4 6 8 100 T,,C
Ke eanHuuax Uu3MepeHus, 4YTo0 U u3MepsieMblv AR |(50) (713 (Rycm, Om)
du3nyecknin napameTp WM CNyXuT ONS yCTpaHeHus Rorew  Ro
BMWSHUS  HayarnbHOW  MOrPEeLIHOCTN  MEePBUYHOrO
npeobpasoBaTtens (Hanpumep, 3HaveHus R, y
TEPMOMETPOB COMPOTUBIIEHNS).

=-10°C

¥ 5 3 8
N

8

PucyHok 3.6

MpumeuaHune - TMpu paboTe C nnaTMHOBLIMKM TepMonpeobpasoBaTensamMn COMPOTUMBIEHUS Ha
3afaHHoe B napameTpe in.SH 3HauyeHve caBwura HaknafbiBaeTcsl Koppekuus HenuHerHocTn HCX
JaTyuka, 3anoXxeHHas B nporpaMme 06paboTku uaMepeHuid. Mpumep caBura W3MeEpUTENbHOM
XapaKTepucTUKK rpacpnyeckn NpeacTaBneH Ha pucyHke 3.6.

3.3.5.3 W3MeHeHMe HaKNnoHa XapaKTepUCTUKM OCYLLECTBMSETCA NyTEM YMHOXEHUS
OTKOPPEKTMPOBAHHOW MO napameTpy in.SH n3aMepeHHOW BEeNWYMHbI Ha MonpaBOYHbIN KO3MULMEHT
o, 3HaYeHne KOTOpOro 3agaeTcsl nonb3oBaTenem Ans Kaxaoro gatyvka B napametpe in.SL. [JaHHbin
BW KOPPEKUMN MOXeT ObiTb MCMOMb30BaH AN KOMMEHCauuyn MOrpeLHocTern camux AaT4YUKOB UIM
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MOrpeLLHOCTEN, CBSA3aHHbIX C pa3bpocoM COMPOTUBIEHWI LUYHTUPYIOLLMX pe3ncTopoB (npu pabote c
npeobpa3oBaTensMn, BbIXOAHbIM CUrHaroM KOTOPbIX SBMAAETCA TOK). 3HavyeHne nonpaBOYHOroO
koadbcpuumeHTa B 3apgaetca B GespasmepHbix eauHuuax B auanasoHe 0,900... 1,100 nepen ero

yCTaHOBKOVI 1 MOXeT ObITb onpeneneHo no cbopmyne:

B = Mdaxr : Muam

@)

roe B — 3HayeHWe MOMPaBOYHOrO KOIMPMDULMEHTa, YCTaHaBNMBaeMoro B
napameTpe in.SL;
Ndrakt  — bakTUUecKkoe 3HAYEHNE KOHTPONMPYEMOro BXOAHOIO napameTpa;
MNuam — n3MepeHHoe NpMBopoM 3HaveHue napameTpa.
MpvMep  M3MeHeHUss  HaknoHa  u3MepuTenbHonm T,°c4
XapaKTepucTuku rpacpnyeckn npeacTaBneH Ha pucyHke 3.7. i /
OnpenenuTb HeobXxoanMOoCTb BBEOEHNS 100 | T /
nonpaBoYHOro koadhcpuumeHTa MOXHO, nsmepus e | /
MakcumanbHoe unm 6nmnskoe Kk HeMy 3HaveHue napameTpa, L
rae OTKIOHEHWE HaKNoHa U3MEPUTENbHON XapakTepPUCTUKM 60 /7
Hanbonee 3ameTHoO. b / i
o}t /7 € KOppeKLpeR
BHuumanve!  3ajaHue  KOPPEKTUPYIOLMX  3HAYEeHui, L 4 T=Tou B
OTNMYaIoLWMXCA OT 3aBOACKUX ycTaHoBok (in.SH = 000.0 u 20r
in.SL = 1.000), uameHsieT cTaHOapTHble MEeTponoruyeckme P A

XapakTepucTukn an6opa n  OOJMKHO Npou3BOAUTLCA
TOJIbKO B TEeXHU4YECKU 060CHOBaHHbIX cny4yasax
KBaJ'II/ICbI/ILlI/IpOBaHHbIMI/I cneunanucrtamu.
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3.3.5.4 TlonyyeHHasi nocne cuNbTPaUUM U KOpPPEKUMWU pesynbTupylowas uHdopmaums o6
N3MepeHHbIX 3HaYeHNAX BXOAHbIX NapamMeTpoB NocTynaeT Ans nepeaaymn B cetb RS-485.

3.3.6 [ljuarHocTmka paboTbl NepBUYHbLIX NpeobpasoBaTtenen

B npouecce paboTtbl Npubop KOHTponupyeT paboToCnoCOBHOCTb MOAKMIOYEHHBIX K HeMy
nepBuYHbIX NpeobpasoBatenen u, Npu oBGHapyXeHUM HeucnpaBHOCTU No6GOro M3 HUX, nepepaet
coobuieHve 06 owmbke no ceTeBoMy MHTEpPdency RS-485.

Owwubkn popmmpytoTcs:

e npu paboTe C TEPMOMETPaMM COMPOTUBMEHWUS B Crydyae WX oOpbiBa WNM KOPOTKOrO

3aMblKaHust;

e pu paboTe C TepMO3NeKTpUYeCcKUMK nNpeobpasoBaTensmMu (TepmMonapamMu), B criydae ux
obpbiBa, a Takke Npu yBENWYEHUM TemnepaTypbl CBOOOAHbLIX KOHLOB TEpPMOMNap CBbille
90 °C vnu npu ee ymeHbLueHnn Hwke muHyc 10 °C;

e npu paboTe ¢ nbbIM TUMNOM NEPBUYHBIX MpeobpasoBaTeneit B criyyae MonyyYeHus
pe3ynbTaToB U3MEPEHUIA, BbIXOASLLMX 3@ YCTAHOBMEHHbIE AN AaHHOMO AaTyvKa rpaHuLbl
AnanasoHa KOHTpons.

HekoTopble TuMbl HEWCMpPaBHOCTEN MEpPBUYHLIX MNpeoGpa3oBaTenemM He MoryT ObiTb
AnarHoctTupoBaHbl NpMBopoM. K HUM OTHOCSTCS! OBPLIBLI AaTYMKOB TOKa U HANPSHKEHUS (M3MEPEHHbII
BXOJ BblJaeT HyneBOe 3HaYeHWe WNW AUArHOCTUPYeT Kak HeMCnpaBHOCTb «3HayYeHWe CrULLIKOM
Marno») M KOpPOTKOE 3aMblkaHue Tepmorap (npy K.3. TepMonapbl U3MEpeHHOE 3HayeHue paBHO
TemrepaType XOfI04HOro cras).

W3-3a BBEAEHHOW B NpUGOP AMArHOCTUKU KOPOTKOTO 3aMblkaHWsi TEPMOMETPOB COMPOTUBIEHUS
npvbop BOCMPUHUMAET CUrHarbl CONPOTUBIEHUs MeHee 25 OM Kak HeOCTOBEPHbIE, B CBSI3U C 9TUM
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 PaboTta ¢ npu6opom
4.1 MNMporpamma «KoHdurypatop M110»

CuuTbiBaHWe, W3MeHeHWe W 3anncb napameTpoB npubopa OCyLEeCTBNSETCH 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 oomeHa gaHHbimu ¢ MB110. NMpoTtokonbl ooMeHa

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

Bbibop npoTokona cyliecTBnseTcs M3MeHeHWeM 3HadeHus napameTtpa Prot, koTopoe MoxeT
npuHuUmarth 3HadyeHne OBEH, ModBUS-RTU, ModBus-ASCIl 1 DCON.

Ona opraHusauum obmeHa gaHHbIMM B ceTu no uHTepdercy RS-485 no niobGomy npoTokony
Heobxoanm Mactep ceTtn. OcHoBHas dyHKuMs Mactepa ceT — MHULMMPOBaTb OOMEH AaHHbIMU
mexagy Otnpasutenem u lNonyyatenem gaHHbix. B kavyectBe MacTtepa ceTu MOXHO MCMONb30BaTb
OBM c nogkntodeHHbIM agantepoMm OBEH AC3-M unu AC4, uwnu pasnuuHble npubopbl ¢
nHTepdenicom RS-485, Hanpumep, nporpamMmmmpyemble KOHTponneps! 1 T.4. [Mpnéop MB110 He moxeT
BbINOMNHATL PyHKUMM MacTepa ceTu.

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 Toukon (Float) c MmoandmkaTopom BpeMeHu.

[na nonyyeHus 3HavyeHWn ¢ kaxgoro n3 AByx BxogoB MB110 Heobxoaumo nmonyynTb 3HaYeHUe
napametpa rEAd c kaxaoro us AByx ceTeBbix aapecoB npubopa.
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Ona obmeHa [OaHHbIMKM criegyeT 3aHecTu B chnucok onpoca Mactepa cetu OBEH: ums
onepaTMBHOrO NapamMeTpa, ero TN AaHHbIX U agpec. OTU Xe CBefdeHVs — yKa3aTb B CeTeBbIX
dunbTpax npubopoB-nonyvatenen aHHbIX.

Appecauumsa onepaTMBHbIX napameTpoB npotokona OBEH.

Kaxabin Bxog MB110 nmeeT cobCTBEHHbIV ceTeBOM agpec. Takum obpasom, npubop 3aHnmMaeT 2
agpeca B agpecHom npocTtpaHcTBe cetn RS-485. Agpeca MB110 gomxHbl criegoBaTtb nogpsia; Ans
yaobcTBa 3ajaHus agpecoB 3afjaeTcs Tonbko Bas3oBbIN apgpec, KOTOpbI COOTBETCTBYET agpecy
Bxopa 1. [ins kaxgoro nocneayoLlero Bxoaa aapec yBenuumsaetcs Ha 1.

Mpumep. basosbit agpec npubopa Addr = 32. [ins MB110 BbligensioTca agpeca B agpecHOM
npocTpaHcTBe ceTh 32-i n 33-1.

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 OAHOKaHasbHbIX 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. CuuTbiBaHMe wupeT cTaHAapTHbIMU Ans 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, pasdeneHHblin Ha 10 B cTeneHun, 3agaHHoi napametpoM dP. 3HayeHne dP MoxeT GbiTb
paBHo 0, 1, 2, 3 1 3agaeTca OTAeNbHO ANS KaX4oro kaHana.

Mpumeyanue - CrnegyeT noHWMaTb, Y4TO nMpu 3agaHum napametpy dP 3HayeHunn 2 n 3 mMoxer
BO3HWKHYTb CWUTyauusi, korga M3MepeHHoe 3HaueHwe, yMmHoxeHHoe Ha 10 B cTenewn dP  Gyper
Honble 32767 nnu MeHblue -32768 (ans 3HayYeHWn co 3Hakom) unu Gonblie 65535 (ons 3Ha4YeHun
6e3 3Haka). Takue 3HayeHWs He MoryT ObiTb nepefaHbl B copmaTte uucna int16. O1o cneagyet
yYnTbIBaTh NPU 3aaaHum 3HadveHus dP.

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

Bpemsi uamepeHus — ato uuknuyeckoe Bpems ¢ warom 0,01 cek, nepegaBaemoe B AByXx HGanTax.
Bpemsi TO4HO COOTBETCTBYET BPEMEHU MPOBEAEHUs U3MEPeHUsi B JaHHOM KaHare u npu paboTe ¢
HUM (Hanpumep, Npu BbluMcneHnM auddepeHumanbHor coctasnsowen npu MUO-perynupoBaHn)
MOXHO He YyuuTbiBaTb 3adepxKy nepedaunm no cetm RS-485. OTcyeT UMKIMYECKOrO BpPeMeHM
HaYMHaeTCsa Mnpu BKMOYeHUM npubopa n kaxable 65536 TakToB (4TO cooTBeTcTBYET 655.36 cek)
BpeMsi 06HynsieTcs. AHanorMyHo BpeMeHu, NpuHATomy B npoTtokone OBEH.

CraTtyc m3mepeHuss — aTto peructp npoTtokona ModBus; 3HadeHune B perucrpe CoaepXuT Kop
VCKITIOUYNTENBHOW CUTYaLMK, BO3HUKLLEW B pesynbTaTte usamepenus. lNogpobHee cm. n. 4.2.4.
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Tabnuua 4.2

MapameTp Tun Appec peructpa
(hex) (dec)

[MNonoxeHne AecaTUYHOM TOYKK B LIENTOM 3HavYeHun ans exoaa 1 int16 0000 0
(3Hay. DP)
Llenoe 3HayeHne namepeHune Bxoga 1 co cMeLLeHNEM TOYKM int16 0001 1
Cratyc nsmepeHus Bxoga 1 (kog UCKMKYUTENBHON CcUTyaLum) int16 0002 2
Linknnyeckoe BpeMs nsmepexus Bxoga 1 int16 0003 3
M3mepeHune Bxoga 1 B NnpeAcTaBneHun ¢ nnasBaoLwen TO4KON Float32 0004,0005 4.5
MonoxeHne AecAaTUYHOM TOYKU B LIENOM 3Ha4YeHun ansa Bxoaa 2 int16 0006 6
(3Hay. DP)
Llenoe 3HayeHne n3mepeHune Bxoga 2 CO CMeLLeHNEM TOYKM int16 0007 7
Crartyc nsmepenuns Bxoga 2 (KO4 UCKIOYUTENbHOW CUTyaLum) int16 0008 8
Linknnyeckoe Bpems nsmepeHus Bxoga 2 int16 0009 9
M3mepeHune Bxoda 2 B NnpecTaBneHun ¢ nnasBatoLen 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 MapameTpoB C pesynbTaTamu
namepeHuin. CyLlecTByioT ABa TWMNa KOMaHA: rpynnoBoe YTEHWE M YTEeHWE NO KaHanam.

1) MpynnoBoe cunTbiBaHMe AaHHbIX:
Mocbinka: #AA[CHK](cr)
Mpe: AA — apgpec npubopa, ot 00 go FF
[CHK] — KoHTponbHas cymma
(cr) — cumBon nepesopga ctpoku (0x0D)
OTBeT: >(aaHHbIe)[CHK](cr)
loe: (maHHbIE) — 3anucaHHble nogpsn 6e3 npobenoB pesynbTaTel ABYX W3MEpPEHUA B
[ecsATUYHOM npefcTaBneHun. [nvHa kaxaon 3anncum o6 ooHOM U3MEpPEeHUM paBHa natu
cMMBOMaM, MOMOXeHMe [ecATUYHON Touyku npubop onpedensieT aBTOMaTUYECKM B
3aBVICUMOCTU OT U3MEPEHHOro 3HayeHusi. [py BO3HMKHOBEHUW B U3MEPUTENIbHOM KaHane
MCKINOYNTENbHOM cuTyaumm (cMm. n. 4.2.4) Bo3BpawaeTcs 3HaveHne -9999.9 mnu +9999.9.
[narHoCcTuKM TUNa UCKINYUTENBHOW CUTYaLMN He NMPON3BOAUTCS.

Mpumep:
>+100.23+34.050[CHK](cr)
Mpy cuHTaKkcnyeckon oLnbKe nnm oLwmbKe B KOHTPOSIBHOW CYMME: HMKaKoro oTeeTa
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) — OecATMYHOE npeacTaBneHWe pesynbTaTa M3MepeHusi, CO 3HakoMm (NATb
3HavaLmx uudp).

Mpumep : >+120.65
Mpu 3anpoce AaHHbIX C HecyLwecTBytoLero kaHana oteeT: 2AA[CHK](cr)
Mpwy cuHTakcnyeckon ownbKe nnm olwmbke B KOHTPONBHOW CyMME: HUKaKoro oTBeTa.

4.2 4 UckniouutenbHbIe cUTyaumum

Ecnu umeet mMecTo ucknounTensHasi cUTyaums (Hanpumep, o6pbIB AaTymka), TO Npy UCTpaBHOM
npubope NponcxoauT nepefada cneLunanuampoBaHHOro nakeTa.

Mpn nepegaye koda WCKMIOYUTENBHON cuTyaumn npyu obmeHe no npotokony OBEH npovicxoaut
nepejaya nakeTa, B rore JaHHbIX KOToporo uaeT ogHobarToBasi nocbinka. baTt cogepxut nepeble 4 6uta
paBHble 1, BTOpble 4 G1Ta coaepxaTt Kof, MCKIMIOYUTENBHOM CuTyaumm (cM. Tabnnuy 4.3).

Mpy BO3HUKHOBEHWM WCKMIOYUTENBHOW cuTyaumu npu obmeHe no npotokony ModBus kon
UCKIMIOYUTENBHOW CUTyauun nepegaeTcss B perucTpe cratyca, a B perucTpax, copepalimx
pe3ynbTaTbl UBMEPEHUS, COXPAHSAIOTCS NMOCIEeAHNE KOPPEKTHO MOMYyYEHHbIE 3HAYEHNS.
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Ta6bnuua 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. HeobxoamMmo aoxaaTscsa 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 3HaYeHne CULWKOM BENUKO 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 HAaCTpPoek npubopa

BoccTaHoBneHne 3aBoACKMX CETEBbIX HacTpoek npubopa ncnonb3yeTcs Npu yCTaHOBKE CBSA3N
MeXay KOMMbTEPOM M Mpubopom npu yTepe MHopMauuM O 3adaHHbIX 3HAYEHUsIX CeTeBbIX
napameTpoB npubopa.

[ns BOCCTaAHOBMNEHUs 3aBOACKMX CETEBbIX HACTpoek npubopa HeoOXOAMMO BbINOSHUTL
cnegyowe oencTeums:

. OTKMOUYnNTL NnTaHme MB110;

. OTKPbITb 3armfyLUKy Ha NULIEBOW NaHenu npmbopa;
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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 HeAoNyCTUMbI!

3anyctutb nporpammy «KoHdurypatop M110»;

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

cunTaTb 3HaYeHUs ceTeBbIX NapamMeTpoB npubopa, BbibpaB komaHdy Mpubop | CuutaTh
BCe napameTpbl 11 OTKpbIB Nanky CeTeBble napameTpbl;

3acdukcupoBatb Ha Oymare 3HayeHusi ceTeBbIX MapameTpoB npubopa, koTopble Obinu
CUUTaHbI;

3aKpbITb Nporpammy «KoHdurypatop M110»;

OTKINIOYUTB NMUTaHWe npmbopa;

CHATb NepeMblyKy X2;

3aKpPbITb 3arnyLLUKy Ha NULIEBOW NaHenu npmbopa;

NOAKMIOYUTL NUTaHUe npudopa u 3anyctutb nporpammy «KoHdwurypatop M110»;
YCTaHOBUTb 3a(pUMKCMPOBaHHbIE paHee 3HayeHusi napameTpoB B OKHe YCTaHOBKWU CBSI3U C
npubopowm;

HaxaTb KHOMKy YCTaHOBWUTb CBSiI3b W NMPOBEPUTb Hamuune 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 CKkoOpoCTb OOMeHa 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 akcnnyaTauuy 3MeKTPOyCTaHOBOK noTpebutenewn», «MpaBun oxpaHbl
TPYyAa Npw SKCnnyaTaumum anekTpoycTaHOBOK NoTpebutenemny.

5.3 MNpwu akcnnyaTaumm npmbopa OTKPbITbIE KOHTAKTbI KIIEMMHMKa HaxoaaTCs NOA, HanpsiKeHneMm,
OMacHbIM AN XM3HW YeroBeka. YCTaHOBKy npubopa crnefyeTt NpousBoanTb B CreLmanmampoBaHHbIX
Wwkadax, [OCTYN BHYTPb KOTOPbIX paspelleH TOomnbko KBanMgUUMPOBAHHLIM  cheuvanuctam,
N3Y4MBLUMMU HacTOsILLLEee PYKOBOACTBO MO AKCMnyaTaLmu.

5.4 Jlobble nopknoveHns k MB110 n paboTbl NO ero TexXHU4eckoMmy OOCIyXMBaHUIO
NpOoM3BOAWTb TOMBKO NPU OTKMHOYEHHOM NUTaHUU Npudopa.
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6 MoHTax n nogkn4veHne npubopa

6.1 MoHTax npnbopa

MocnenoBaTensHOCTL MOHTaXa Npubopa cneayoLlas:

e OCyLIeCTBMSIETCS MOAroTOBKa MOCAJ0YHOrO MecTa B LWkady anekTpoobopynoBaHus.
KoHcTpykuma wkacha gormkHa obecneymBath 3auTty npubopa oT nonagaHusi B HEro Bnaru,
rpsi3n U NOCTOPOHHMX NPEAMETOB;

. npubop ykpennsetca Ha DIN-pelike unu Ha BHyTpeHHeN CTeHke wuTa 3aLlernkon BHu3. Mpu
pa3mMelleHun npubopa crnesyet MOMHUTbL, YTO MpW 3KChSlyaTauuMyM OTKPbITbie KOHTaKThl
KNEMM HaxoAsTCs Nog, HanpshKeHWeM, onacHbIM Ans YENoBEeYeCcKon XM3HW. [JoCTyn BHYTPb
TakuX LWKadoB paspeLleH TONbKo KBanuduLMpoBaHHbIM crneumanuctam.

6.2 MoHTaX BHeLLHNUX CBA3en

6.2.1 O6wue TpeboBaHUSA

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

MopknioyeHne K CeTM NepeMeHHOro Toka cregyeT OCyLecTBNATb OT ceTeBoro dwuaepa, He
CBSI3aHHOTO HENocpeaCcTBEHHO C MUTaHMEM MOLLHOTO CuroBoro obopyaoBaHus. Bo BHelwHen uenu
peKkoMeHayeTCs yCTaHOBUTL BblkMoYaTenb, obecneumBalolimii OTKNOYeHMe npubopa OT ceTw.
MuTtaHne Kaknx-nmbo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLuaeTcs.

MuTaHve NOCTOSIHHLIM HanpsPkeHMeM criegyeT OCYLECTBMSTb OT  JIOKaNbHOTO MCTOYHUKA
NUTaHNA NOAXOASALEA MOLLHOCTU, YCTaHOBMEHHOrO B TOM >e LKady 3neKTpoobopyAoBaHus, B
KOTOPOM yCTaHaBnmBaeTcs npubop.

36



Cssi3b npubopa no uHTepdericy RS-485 BbINOMHATL MO ABYXNPOBOAHOW cxeme. [nuHa nuHun
CBSA3N OomkHa ObiTb He Gonee 1200 meTpoB. MNMopknioyeHve criedyeT OCYLECTBNAATbL BUTOW Mapou
nposofos, cobniogas nonspHocTb. MNposBoa A nopgkniovaetcs K BoiBogy A npubopa, aHanormyHo
CcoeauHsIIOTCSt Mexay cobon BbiBoAdbl B. MoaknioyeHne He0OXoANMO Npou3BOANTL MPU OTKIMHOYEHHOM
nMTaHumM obomnx yCTPONCTB.

[na obecneyeHns HagEXHOCTU SMNEKTPUYECKUX COEAMHEHWUI PEeKOMEHAYeTCs WCMofb3oBaTb
kaGenu ¢ MeHLIMU MHOTOMPOBONOYHLIMU KUNaMI, CeveHnem He Gonee 0,75 MM?, KOHLbI KOTOpbIX
nepes MOAKMIOYEHMEM credyeT 3a4ucTuUTb W 3anyauTb. 3auucTky *un kabenent Heobxogumo
BbINOMHATL C TakUM pacyeToMm, YToObl Cpe3 M3onAuuM NIOTHO Mpureran K KNeMMHOW Konogke, T.e.
4TOObI OroneHHbIe y4acTki NpoBoAa He BbICTyNanu 3a ee npeaernsbl.

6.2.2 NogknioyeHune npubopa

MogakntoyeHve npvbopa NponsBoaUTCS CreayroLwmnm 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;

e MOAKIIOYAIOTCA NVHWUN CBA3W C AaT4YMKaMu;

. NoAKNoYaTCa NMHUM HTepdenca RS-485;

e oJaeTcs NUTaHue Ha npubop.

37



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 BXOAHbLIM 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 49,9 Om (gonyck He

6onee 0,1 %), NogKNOYEHNE KOTOPOrOo HEOOXOAMMO  HENpPaBWNbHO! npaeunbHo!
npou3BoanTb B COOTBETCTBUM C puc. 6.1,6, T.e.

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

CTOPOHbl BWHTOBOW KMEMMbl, Y4TO W MNpOBOA OT
Aatyvka. MNpu ncnonb3oBaHWM NPoOBOAA CeYEHNEM
6onee 0,35 MM KoHeu npoBoda W BbIBOA
pesuncTopa HeoBXOAMMO CKpYUMBaTL WU CNasThb.

PucyHok 6.1

BaxHo! HeBblnonHeHne 3TOro Tpe60BaHVIﬂ MOXET npuBecCTU K nponagaHuio KOHTakTa Mexay
BbIBOAOM pe3nCTopa U KnemMmbl, YTO NoBfieveT noBpexaeHne sxoga npmﬁopa.
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6.3 «BbicTpas» 3ameHa npubopa

KoHcTpykumusi knemm MB110 no3BonsieT OCyLLeCTBUTb OnepaTuBHYI0 3ameHy npubopa 6e3
AEeMOHTaxa NOAKIMOYEHHbIX K HEMY BHELLHWX NMHMIA cBA3W. [ocnenoBaTenbHOCTb 3ameHbl npubopa
cnegyowias:

obecTounBatoTCa BCe NNMHUK CBA3M, nogxoasiwme kK MB110, B TOM uvMcne NUHWM NuTaHus;
BbIBUHUYMBAIOTCS KPEMEXHblE BUHTbI MO KpasiM BEPXHEW KIEMMHOW KOMOAKM (HUXHSS
Konogka He CbemHasi);

CbEMHasi YaCTb KMNEMMHOW KOMOAKW oTAensieTcs oT npubopa BMecTe C MOAKMHYEHHLIMU
BHELUHUMW FIMHUSIMU CBSI3U NPUY NMOMOLLM OTBEPTKM UM APYroro NoAXoA4siLLero MHCTPYMeHTa
(ymaneHwue knemm nsobpaxeHo Ha pucyHke .1 B Mpunoxexun I);

npubop cHumaeTcsi ¢ DIN-peitku (N1 OTBUHYMBAETCS OT BHYTPEHHEN CTEHKU Wwkada), a Ha
ero MeCTO YyCTaHaBMMBaeTCs ApPYyro C npeaBapuTenibHO yAaneHHbIMU  pa3beMHbIMU
YacTsIMU Kremm;

K yCTaHOBIEHHOMY NMpuUGOopY NOACOEAMHSAIOTCA pa3beMHbIe HYacTu KIEMM C MOAKIIOYEHHBIMM
BHELUHVMW 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 CaAMOCTOSATENbHYI0 Tpaccy (MM HECKONbKO Tpacc), OTAENeHHy(biX) oT
cUnoBbIX kabene;

obecrneunTb HageXHoe 3KpaHUpPOBaHWE  CUrHamnbHbIX  NWHWA.  OkpaHbl  criegyeT
3MEKTPUYECKN M30NMPOBaTbL OT BHELLHEro obopyaoBaHMsi Ha NPOTSHXKEHUU BCEW TpaccChl W
NOACOEAUHATL K 3a3€MMEHHOMY KOHTAaKTY LUMTa ynpaBrieHus;

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

[na ymeHblUeHVs MoMeX, BO3HUKaILWMX B MUTAKOLWEN CeTU, CriedyeT BbINOMHATh Crieayowme
pekoMeHaaLUu:

noAknoYaTh NPMOOpP K NUTatoLLEN CETU OTAENBHO OT CMIIOBOrO 060pyA0BaHUS;
NPy MOHTaXe CUCTeMbl, B KOTOpoW paboTaeT npuGop, criegyeT yunTbiBaTb npaBuna
opraHv3aumm 3peKTMBHOIO 3a3eMNeHNst U NPOKNaAKM 3a3eMNEHHbIX 3KPaHOB:
e  BCE 3a3eMJISOLME JIMHUM U 3KpaHbl NMPOKMaAblBaTb MO CXEME «3Be3fay», NMpu 3TOM
HeobxoanMo 0GecneUnTb XOPOLUMIA KOHTAKT C 3a3eMIIieMbIM 3TIEMEHTOM;
e  3aseMniAlWME LENM [OO0MKHbl ObiTb BBLINOMHEHbl 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 cMnoBoro obopyaoBaHus.

6.4.2 B ycrnoBusX CWMbHbIX 3MIEKTPOMAarHUTHbIX MOMEX WM B CWUTyauuu, Korga He yaanocb
obecneunTb [OOMKHbLIA YPOBEHb 3allWTbl OT HUX, BO3MOXHO CTMPaHWe [aHHbIX, XPaHSLUXCS B
3HEproHesaBUCKHMOW NamsT npubopa. AT AaHHble (B OCHOBHOM KOH(UrypaLMOHHbIE napameTpbl)
MOryT OblTb BOCCTaHOBIMEHblI MpPW MOMOLUM MNPOrpaMMbl «KoHdpurypatop M110». Ho pns
npefoTBpalleHnst nofobHoro nponagaHusi, nocrne KOHUrypupoBaHUsi npubopa MOXHO annapaTHO
3aWMUTUTL SHEPrOHEe3aBUCUMMYK MNamsiTb. [Ins 3Toro Heob6XxoAMMO  OTKPbITb KpbIWKY Kopryca u
YyCTaHOBUTb NepeMblyky X1 B nonoxeHue «3amkHyTo». Ty onepaumio HeobxoauMmo npogenbiBaTb
npu OTKMIOYEHHOM NuTaHuu npubopa. MNpu HeobxoaAMMOCTU BHECEHUSI U3MEHEHUIA B KOHUIypaLmio
npubopa HeobxoaMMO yaanuTb nepembldky 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 OYWCTKy Kopryca npubopa, a Takke ero KNneMMHbIX KONIoAoK OT MbifK, rPSA3N 1 MOCTOPOHHMX

npeameTos;

e MpoBepKy KayecTsa Kpennexnus npubopa Ha DIN-pelike nnu Ha cTeHe;

e pOBepKy KayecTBa NOAKIOYEHNS 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

Mpu U3roToBREHUN Ha NPUMBOP HaHOCATCA:

HaMMmeHoBaHwue npudopa;

cTeneHb 3awuTel kopnyca no MOCT 14254;

HanpspkeHue U YactoTa NUTaHus;

noTpebnsemas MOLHOCTb;

Knacc 3almTbl OT nopaxkeHus anektpuyeckum Tokom no FOCT 12.2.007.0;

3HaK yTBEPXAEHUsI TUNa cpeacTB U3MEepPEeHUI;

eaVHbIl 3HaK obpalleHust NPoayKUMM Ha pblHKe rocyAapCTB-YfieHOB TaMOXEHHOro coko3a
(EAC);

CTpaHa-U3roToBUTENb;

3aBopckon Homep npubopa 1 rog Bbinycka.

Ha notpeGutenbckyto Tapy HaHOCUTCS:

HavmeHoBaHue npubopa;

€[VHbIV 3HaK oBpalleHus NPOAYKLUMM Ha pbIHKE TOCYAapCTB-YneHOB TaMOXEHHOro cosa
(EAC);

CTpaHa-13roToBUTEb;

3aBOACKON HOMep npuGopa 1 rog Bbinycka.

MpuBop ynakoBbIBaeTCS B NOTPEGUTENLCKYIO Tapy 13 rohpvpOBaHHOMO KapToHa.

9 TpaHcnopTMpoOBaHue U XpaHeHue

9.1 Mpubopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcrnopTe ntoboro Buaa. KpenneHue Tapbl B
TPaHCMOPTHLIX CPEeACTBax [AOSMMKHO MPOM3BOAUTLCA COMMAcHoO npasunaM, AeWCTBYOWMM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.
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9.2 YcnoBusa TpaHCNOPTUPOBAHUSI OOMKHbI cooTBeTCTBOBaTh ycrnosuam 5 no NOCT 15150-69
npu TemnepaType OKpyXaroLlero Bosgyxa oT MuHyc 25 o +55 °C ¢ cobniogeHnem mep 3alutbl OT
yAapoB 1 BUbpauui.

9.3 lNepeB0o3Ky OCYLLECTBNATL B TPAHCMNOPTHOM Tape MOLUTYYHO UMK B KOHTENHepax.

9.4 YcnoBua XpaHeHnss B Tape Ha Cknage M3rotoBuTens W notpebutens  AOMKHbI
cooTBeTcTBOBaTh ycnosusam 1 no FOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBATb
arpeccuBHble NpUMeCH.

Mpubopbl crnegyeT XpaHUTb Ha cTennaxax.

10 KomnnekTHOCTb

MpuGop 1 wr.
MacnopT n MapaHTUNHBIA TanoH 1 3k3.
PykoBoacTBo Mo akcnnyataumm 1 3Ka3.
Komnakt-guck ¢ MO 1 Wwr.
Pesunctop 49,9 Om 2 WT.
MpumeyaHne - M3srotoBuTENb OCTaBRseT 3a CoOOOM NpaBO BHECEHWSI [OMOSNIHEHUA B

KOMMNJEKTHOCTb U3aenus.

44



11 NapaHTUMHbIE 06A3aTenbLCTBa

11.1 U3roToBuTENb rapaHTUpyeT COOTBETCTBME Npubopa TpeboBaHUSIM TEXHUYECKUX YCIOBUIA Mpu
cobnoaeHUn yCroBuin aKCNIyaTaumm, TPaHCMOPTUPOBAHUS, XPaHEHUS U MOHTaxa.

11.2 MapaHTUHBIN CPOK AKCnNyaTaunm 24 mecsua Co AHSA Npogaxu.

11.3 B cnyyae Bbixoga npubopa u3 CTpos B TeYeHWe rapaHTUMHOrO cpoka npu cobnogeHnn
nonb3oBaTenem YCroBWI 3KCMryaTaumun, TPaHCMOPTUPOBaHNSA, XPaHEHUS U MOHTaxa npeanpustie
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHblii PEMOHT UMW 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 pasmepbl npubopa, Ha pucyHke A.2 — yCTaHOBOYHbIE
pa3mMepbl ANs HAaCTEHHOro BapuaHTa kpenneHus npubopa.

PucyHok A.1
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PucyHok A.2
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MpunoxeHue b. NMoakno4veHne npmubopa

O6wuin YepTex npubopa C yKasaHMAMU HOMEPOB
KNeMM W pacrofioxeHne nepeknoyatenen JP  wu
CBETOAMOAOB MpeAcTaBneH Ha pucyHke b.1, HazHauveHne
KneMm npveegeHo B Tabnuue b.1.

HasHayeHve nepemblyek:

X1 — annapaTtHas 3almTa 3HEeproHe3aBMCUMOWN
namsaTu npmbopa ot 3anucu (cm. pasgen 8.4.2).

3aBoAckoe MOnoXeHWe MepemMblykM — CHATa
(annapaTtHas 3awWwmTa oTKNoYeHa);

X2 — nepexog Ha paboTy C 3aBOACKAMMU
ceTeBbIMW HacTpoikamu (cm. pasgen 4.6).

3aBofCKOE MOMOXEHWe MNepeMbldkM — CHATa

(3aBoackue ceTeBble HACTPOMKM OTKITIOYEHbI).
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Ta6bnuua B.1 - HasaHayeHne KOHTAKTOB KlleMMHOW Konogku npubopa MB110-2A

Homep KoHTakTa HasHayeHue

Mutanune ~90...264 B unu nntoc nutanus = 20...375 B

Mutanue ~90...264 B nnu muHyc nutanmsa = 20...375 B

24B (nntoc) BCTPOEHHOIo UCTOYHMKA NUTaHNsA

0B (MMHYC) BCTPOEHHOr0 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)

Bxog 1-2 (Al1-2)

Bxon 2-3 (Al2-3)

R
BlE|B|o|e|~|o|a|s|w|n|-

Bxog 1-3 (Al1-3)

CxeMbl MOAKII0YEHNSA AaTYNKOB pas3nnyHbIX TUNOB NpUBEAEHbl HA PUCYHKaX b.2 - B.5.
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TC Bxog X-1 Bxop X-1
0 m g
t,°C BXO}J X-2 C BXOJJ, X-2
Bxon X-3 — Bxopg X-3
PucyHok B.2 - Cxema nogkntoveHus PucyHok B.3 - Cxema nogknioueHus
TepMoMeTpa COnpoTUBIEHUSA TepMO3neKTpuyeckoro npeo6pasoBartens
on,q X-1 naT"I“K onﬂ, X-1
TYMK -
m(i‘i B)(Oﬂ X-2 U + + R =2 Bxop X-2
n wo_
= Bxop X-3 - Bxopn X-3 \
PucyHok B.4 - Cxema nogkntoveHus PucyHok B.5 - Cxema nogknioueHus
aKTMBHOrO fgaTyMuKa ¢ BbIXOAOM B Buae aKTUBHOTO AaTyMKa ¢ TOKOBbIM BbIXO4OM
HanpsikeHus -50,0...50,0 mB nnu 0...1 B 0...5,0...20 unn 4...20 mA

(Rw=49,9 Om % 0,1 %)
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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 1 OMana3oHOB 3HaveHun npueedeH B danne «Mapametpbl MB110-2A» Ha komnakT-
OWCKe, BXOASLLEM B KOMMNIEKT 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 («=0,00426)
10 50M (0=0,00428)

08 Pt 50 (¢=0,00385)
09 50M («=0,00391)

01 Cu 100 (¢=0,00426)
15 100M (c:=0,00428)
03 Pt 100 («=0,00385)
04 100N (2=0,00391)
30 Ni 100 (2=0,00617)
31 Cu 500 (0=0,00426)
32 500M (0=0,00428)
33 Pt 500 (2=0,00385)
34 5000 (2=0,00391)
35 Ni500 (0=0,00617)
36 Cu 1000 (2=0,00426)
37 1000M (0=0,00428)
38 Pt 1000 («=0,00385)
39 10000 (2=0,00391)
40 Ni 1000 («=0,00617)
16 53M (0=0,00426)

05 TXK (L)

21 TXKK ()

20 THH (N)

Hatunk
OTKIIOYEH
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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...5 kOm
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): 6131 [6uT] 8
Addr Ba3sosebii agpec nprbopa MpoTokon OBEH: 16

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

Mpotokon DCON:
0...255
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MpoaomxkeHue 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

BHumanne! HeBO3MOXHO Mcrnonb3oBaHne B NpMbope crieaytolmnx CoMeTaHU ceTeBbIX NapameTpoB
(n3-3a annapaTHbIX OrpaHNYeHun):

— PrtY=0; Sbit=0; Len=0 (kOHTpOnb YeTHOCTW OTCYTCTBYET, 1 cTON-6UT, 7 OUT);

— PrtY=1; Shit=1; Len=1 (npoBepka Ha YeTHOCTb, 2 cTon-6uTa, 8 61T);

— PrtY=2; Sbhit=1; Len=1 (npoBepka Ha HeYeTHOCTb, 2 cTomn-6uTta, 8 6u1T).

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 cek

BpeEMEHM (Tonbko yTeHwue) (2 Gaiita)

0xFO Mpu HewTaTHOM cuTyauum (1 6anT):
BbIYMCIIEHHOE 3HaYeHWe 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 cnas CvLKoM 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 3HayeHne namepeHue Bxoga 1 co cMeLLeHUEM 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 3Ha4YeHUKn Ansi Bxoga int16 0006 6
2 (3Ha4. DP)
Llenoe 3Ha4yeHune namepeHve Bxoaa 2 CO CMeLLEHNEM TOYKN int16 0007 7
Cratyc nsmepeHusi Bxoaa 2 (Kof UCKNYUTENBHOW CUTyaLmm) int16 0008 8
Linknuyeckoe BpemMsi MamepeHus Bxoga 2 int16 0009 9
V3mepeHve Bxoga 2 B NpeAcTaBneHun ¢ nnasBakoLwen ToHKon Float32 000A,000B 10,11
MpumeyaHus
1 YteHne perncTpoB ocyulecTBnsetcd  komaHgamu 03 wnu 04 (npubop noppepxusaer obe
KOMaHzbl).

2 Tpu nepepaye 4x GainTHbIX 3HaveHwin (Tun Float 32) crapluee cnoBo nepegaeTcs B peructpe ¢
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.

KoHurypaumoHHsIMM  NapameTpamMu HacTpauBaloTCs CTpyKTypa npubopa, onpepenstorcs
ceTeBble HAaCTPOWKN U T. 4.

3HaveHus KOHPUrypaLMOHHbIX NapaMeTPOB XPaHATCS B SHEProHe3aBUCHMON namaTn 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 OTPaXatloT TeKyLlee COCTOSIHUE perynmpyemoi CUcTeMsl.

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 MHOEKC — 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 MHOEKCUPYIOTCS Yepes3 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 npenycmoTpeHbl LUMpokoBeLLaTenbHble agpeca, npu 8-6uTHon 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 BasoBhbii agpec =16.

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

Adpecayusi e npomokosie ModBus.

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

LLinpokoselyaTenbHbIvi agpec B npotokone ModBus — 0.

Adpecayusi e npomokosie DCON.

[nanasoH 3HaveHn 6asosoro agpeca B npotokone DCON — 0...255.
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.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 BbICTyNaeT B ponu OTrnpaBuUTeNs
AaHHbIX.

B kayectBe MacTtepa ceT MOXHO UCMONb30BaTh:

. nporpammMupyemblie 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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MpunoxeHune [1. OTaeneHue Knemm oT npudopa

Ha pucyHke [.1 npeacrasneH npouecc otaeneHus
CbEMHbIX YacTel knemm, obwwun ans Bcex
npnbopos, peanu3oBaHHbIX Ha 6ase Moayns
Mx110. KoHcTpykumsi npubopa MB110-224.2A He
npegycmaTpuBaeT OTAENleHWe  HWKHWX  psgoB
Krnemm.
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PucyHok 1.1 - OTpeneHne cbeMHbIX
yacTteun knemm MB110
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