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Hactosillee  pykoBOACTBO MO 3KCMnyaTauumu  NpegHasHayeHo  AnA  O3HAKOMMEeHUs
obcnyxuBatoLwero nepcoHana C YCTPOWCTBOM, MPVHLMMOM AEWCTBUS,, KOHCTpyKUuen, paboTon u
TEXHUYEeCKUM obcnyxmBaHMeM Moayns aHanorosoro Beoga MB110-224.8A (B AanbHeNWeM Nno TEKCTY
MMeHyeMbIx Npubop).

MpuGop BbINyckaeTcsi COrMacHO TEXHUYECKMM YCIOBUSIM U UMeeT cepTudpmkat cooteetctaust FTOCT-P.
MpuGop 3aperucTpypoBaH B '0CyAapCTBEHHOM PEECTPE CPEACTB U3MEPEHUIA.



TepMuUHbI N ab6peBUaTypbI

Wma napameTtpa — Habop CMMBOMNOB, OAHO3HAYHO OMNpefensWMin AOCTYN K napameTpy B
npubope.

MHpekc napameTpa — YMCMNOBOE 3HaYeHNne, oTnnYaloLLee napaMmeTpbl OAHOTUMHBLIX 3NIEMEHTOB C
OVHaKOBbIMW UMEHAMMW.

KoHdpurypauuoHHble napameTpbl — MnapameTpbl, onpefensioume KoHpurypaumo npubopa.
3apatoTca B nporpamMmme-koHdurypartope.

KoHdurypauus — coBokynHOCTb 3Ha4YeHWIN MapameTpoB, onpeaensowmx paboty npubopa.

Mactep cetu — npubop (unu MMK), uHuummpyowmin obMeH aaHHbIMM B ceTn RS-485 mexay
oTnpaBuTeneM 1 nonyvatenem AaHHbIX.

HazBaHue napameTpa — CrioBecHoe onmcaHve napameTpa.

HCX — HopmanbHasa ctatudeckas xapakTepucTuka. XapaktepucTuka (rpadouk), nokasbiBatoLas
COOTHOLLEHMWE BbIXOAHOMO CUrHana AaTymka K 3Ha4eHuo 3mMepsieMoin (M3NYECKON BESNMYUHBI.

OnepaTvBHble NapaMeTpbl — JaHHbIE, KOTOpble Npubop nepegaet no cetn RS-485.

MK — nepcoHanbHbIN KOMMbIOTEP.

CeTeBble NapamMeTpbl — CryXe6Hble NapameTpsbl, onpeaensioLime paboTy npubopa B ceTn RS-485.

®dopmMaT AaHHbIX — TUM 3HAYeHWIN NapameTpoB (LEenoe 4YWUCHOo, YMCNO C MNaBaloLLEn TOYKON

n ap.).

dopmart 3anucu yncna «0x00» 03HavaeT, YTO YUCMO ykasaHo B LuecTHaauaTepuyHoM copmMaTte
cuucnenust. Hanpumep, 3anucb «0x1F» 03HayaeT, 4YTo HanucaHo LecTHagauaTepuyHoe uucno 1F,
3KBMBANeEHTHOE AeCATUYHOMY vncny 31.



1 HasHaueHue npubopa

Mpubop npepHasHayeH ANS W3MEPEHWUs aHanoroBblX CUrHanoB, NpeobpasoBaHUs M3MEPEHHbIX
napameTpoB B 3HaYeHVe pU3NYECKON BENMUMHBI U NOCTeaytoLen nepefaymn 3Toro 3Ha4eHust o cetu
RS-485.

Mpubopbl MoOryT 6bITb UCNONMBL30BaHbI Af11 MOCTPOEHUS] aBTOMATU3MPOBAHHbLIX CUCTEM B
pasnu4YHbIx 06nacTax NPOMbILLNEHHOCTH, CENbCKOTO N KOMMYHArbHOTO XO35ICTBA, Ha TpaHcnopTe.

Mo akcnyaTauMoHHOWM 3aKOHYEHHOCTM NPUGOP OTHOCUTCS K U3AENUSIM BTOPOTrO Nopsiaka.



2 TexHU4ecKue XapaKTepuCcTukm n ycnoBusa aKkcnnyatauumm

2.1 TexHU4Yeckne xapakTepucTuku npubopa

Mpubop paboTaeT B ceTn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCIl, DCON.

Twn npoTokona onpeaensieTcs NpubopoM aBTOMaTUYECKN.

Mpnbop He sABnsetca Mactepom ceTu, noatomy ceTb RS-485 pgormkHa mmeTb Mactep ceTw,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-cuctemon, KoHTponnep unu perynatop. B kavectse
MacTtepa cetn MoryT wucnonb3oBatbcsi npubopsl OBEH TPM151, TPM133, koHTponnepsi
OBEH MJIK n T.n.

K npubopy npepoctasnsetca becnnatHein OPC-gpaviBep n 6ubnunoteka ctaHgapta WIN DLL,
KOTOpblE PEKOMEHAYeTCsl WCMonb3oBaTb MNpU  NoAkMoveHun npubopa k SCADA-cuctemam U
KOHTpoOnnepam Apyrux nponssoauTenen.

KoHdpurypuposanue npubopa ocyuectensertcs Ha 1K yepes agantep nHtepdenca RS-485/RS-
232 unn RS-485/USB (Hanpumep, OBEH AC3-M unu AC4, cCOOTBETCTBEHHO) C NOMOLLbHO NPOrpammbl
«KoHdpurypaTtop M110», BXOAsiLLEN B KOMMNEKT NOCTaBKMU.

OCHOBHbIE TEXHUYECKUE XapaKTepucTukM Npubopa npueeaeHsl B Tabnuue 2.1.



Ta6bnuua 2.1 — XapakTepucTuku npubopa

HanmeHoBaHue

3HayeHue

Hal'lpﬂ)KeHVIe nuTaHuA:

ot 90 fo 264 B nepemeHHOro
TOKa (HOMUHarnbHoe
HanpsbkeHve 220 B)

yactoTomn oT 47 oo 63y unu

o1 20 po 375 B nocTosiHHOro
TOoKa (HOMUHanbLHoe
HanpsixeHve 24 B)

MoTpebnsiemas mMolHocTb, BA, He Gonee 6

KonunyectBo aHanoroBbIx BX0A0B 8
Bpems onpoca ogHoro Bxoga*:

TEPMOMETPbI CONPOTUBIEHNS, C, He Bonee 0,9

TepMoaneKkTpuyeckie npeobpasoBareny n yHUULMpoBaHHbIe 0,6

curHasbl MOCTOSIHHOIO HarMpsiKeHUst U ToKa, C, He Gornee

Mpenen ocHOBHOWM NPVYBEAEHHON NOTPELLHOCTY NPU U3MEPEHNM:

TEepMO3neKTpuyeckumm npeobpasosatensmu, % 0,5

TepMOMeTpamu COMPOTUBINEHNS U YHUDULIMPOBaAHHBIMU CUTHaNamm +0,25

NMOCTOSIHHOIO HaMpsKeHNs 1 Toka, %

AnekTpnyeckas NPOYHOCTb N3onsaumn Lenen, B 1500




OKoH4YaHue Tabnuubl 2.1

HanmeHoBaHue 3HavyeHue
MHTepdenc CcBsI3N C KOMMbIOTEPOM RS-485
MakcmmanbHasi ckopocTb 06meHa no nHtepdericy RS-485, but/cek 115200

lMpoTokon cBs3u, cnonb3yemblin ANs nepeaady uHdopmauum

OBEH; ModBus-RTU;
ModBus-ASCIl; DCON

IP20 co cTopoHbl nepeaHen

c naHenm,
TeNeHb salnThl kopnyca IPOO0 co CTOPOHbI KNEMMHOMN
Konogku
labapuTHble pa3mepbl npubopa, MM, He 6onee (63x110x73) +1
Macca npnbopa, kr, He bonee 0,5
CpefiHuii cpok cnyx6bl, net 10
CpepHsisn HapaboTka Ha oTkas, 4, He MeHee 50 000

I'Ipumeqarme - *Onpoc BXO40B NpoucxoguT nocnenoBsartesnbHo, T.€. ONpoc BOCbMU BXO40B 3animeT

BpeMsi, paBHOEe CyMMe onpocoB BxoAoB ¢ 1 nmo 8.




Ta6bnuua 2.2 — Ucnonb3ayemMble Ha BXOAe CUrHasbl MOCTOAHHOIO TOKa, HaNpsKeHUs U

conpoTuBieHns

HanmeHoBaHue

OwnanasoH
n3mepeHun, %

3HaueHue eauHULbI
MnagLuero
paspsiga, eq. u3m.

Mpenen ocHoBHOWM
npuBeaeHHOMN
norpewHocTn, %

[VcKpeTHblE AaTYMKM C BbIXOAOM TUMA «CYXOM KOHTaKT»
[aTynkun KOHTaKTHble
(«cyxue») 0wn100 He ycTtaHaBnuBaeTcs 10,25
CurHan NnocTosAHHOrO HanpPsXKeHUs
oT MuHyc 50 1o 50 vB | 0...100 | 0,1 £0,25
YHudmumpoBaHHble curdanbi no FOCT 26.011-80
or0po1B 0...100 0,1 +0,25
ot 0 go 5 A 0...100 0,1
o1 0 go 20 MA 0...100 0,1 +,25
oT 4 go 20 MA 0...100 0,1
[aTyvKn NonoxeHus 3agBUXEK

(F;eMs)MCTMBHbM (ot 25 po 900 oT 2,8* 10 100 1
Pe3unctusHbIn (0T 25 o . 0,25
2000 Om) o1 1,26* po 100 1
TokoBbivi 0T 0 (4) go 20 MA ot 0 oo 100 1 +0.25
TokoBbivi oT 0 go 5 MA ot 0 go 100 1 -

MpumeyaHue — * [inanasoH conpoTuenerusi ot 0 go 25 Om BocnpuHUMaeTCcs NpMGOPOM Kak KOpOTKoe

3aMblKaHWe gaT4yunKa.




Ta6bnuua 2.3 — Ucnonb3yemble Ha BxoAe NepBUYHbIe NpeoGpa3oBaTeny (AaT4ynkm)

HanmeHoBaHue

OwvanasoH
n3mepeHun, C

3Ha4yeHue egUHULbI
MnagLero

pa3psiga, C

Mpenen ocHoBHOWM
npuBeaeHHOMN
norpewHocTu, %

TepmomeTpbl conpotusnenus no NOCT P 8.625-2006
Tepmonpeo6pa3oBaTtenu conpotuBneHus 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:=0,00391 C) —240...+1100 0,1
Cu 100 (0:=0,00426 C™) —50...+200 0,1
100M (0=0,00428 C™) —200...+200 0,1
Pt 100 (0=0,00385 C") —200...+850 0,1
1000 (¢:=0,00391 C™) —240...+1100 0,1
Ni 100 (0:=0,00617 C") —60...+180 0,1
Pt 500 (0=0,00385 C) —200...+850 0,1
50001 (0:=0,00391 C™) —-250...+1100 0,1
Cu 500 (0:=0,00426 C™) —50...+200 0,1
500M (0:=0,00428 C™) —200...+200 0,1
Ni500 (=0,00617 C™) —60...+180 0,1
Cu 1000 (0:=0,00426 C™) —50...+200 0,1
1000M (0:=0,00428 C™) —200...+200 0,1

+0,25
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OKoOH4YaHue Tabnuubi 2.3

3HauyeHune Mpenen
AnanasoH_ eauHULbI OCHOBHOW
Hanmenosakve usmepeHum, C Mnagwero npuBeAeHHOWN
paspsiga, C norpewHocTH, %
Pt 1000 (0:=0,00385 C™) —200...+850 0,1
10000 (0=0,00391 C™) —250...+1100 0,1 1025
Ni 1000 (0:=0,00617 C™) —60...+180 0,1 ’
TCMrp. 23 —50...+200 0,1
TepMoanekTpuyeckue npeobpasosatenu 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
MpumeyaHus

1 *Mpwnbopsl, paboTatoLme c TepmonpeobpasoBatensMu conpotusneHus ¢ HCX no FOCT 6651,
npeAHa3HaveHbl Ans UCNonb3oBaHus B cTpaHax CHI .
2 nsi paboTbl ¢ NIPMGOPOM MOFYT BbITb UCMOb30BaHbLI TOMLKO M30NMPOBaHHbLIE TEPMONaphbl C

He3a3eMJ1eHHbIMU paGO‘WIMVI cnasgmu.
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2.2 YcnoBua aKkcnnyaTtauum npuéopa

Mpunbop akcnnyaTnpyeTca Npu CrneayoLwmx YCrnoBusX:
— 3aKpbITble B3pbiBOGe30onacHble nomeLleHns 6e3 arpeccuBHbIX MapoB U ra3os;
— TemnepaTypa okpyxatoLlero Bosgyxa ot muHyc 10 go +55 °C;
— BEpXHUI Npefen oTHocUTenbHOW BnaxHocTn Bo3gyxa 80 % npu +25 °C n 6onee HU3KUX
TemnepaTtypax 6e3 koHAeHcauuy Bnarv;
— atMmocdepHoe aasrneHve ot 86 go 106,7 kla.

Mo ycTOMYMBOCTM K KNMMMAaTUYECKUM BO3AEVCTBMAM MpuW dKCnnyartauunm npubop cooTBeTCcTBYyeT
rpynne mcnonHerusi B4 no FOCT P 52931-2008.

Mo ycToiymMBOCTM K BO3AENCTBUIO aTMOCepHOro AaBneHuns npubop oTHocutcs k rpynne P1 no
FOCT P 52931-2008.

Mo yCTOMYMBOCTU K MEeXaHUYeCckuM BO3AEWCTBUAM Mpu 3Kkcnnyatauum npubop cooTBeTCTBYET
rpynne mucnonHerust N1 no FOCT P 52931-2008.

[Mo aneKTpoMarHWTHOW COBMECTMMOCTWM MOAYNN OTHOCATCA K obopypoBaHuio knacca A mo
FOCT P 51522-99. [onyckaeTcs npy nogave MMMYNbCHbIX MOMEX KpaTKOBPEMEHHOE MpekpalleHue
obmeHa no cetn RS-485. O6MeH [omkeH BOCCTaHaBNUBATLCA Cpa3y MO OKOHYaHWU AeWACTBUSI
NoMeXxw.
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3 YcTpowncTBo npubopa

Mpnbop BbINyckaeTca B NMNacTMaccoBOM Koprnyce, NMpeAHa3HayeHHoOM Ans KpenneHuns Ha DIN-
penKy LWupuHon 35 MM 1nu Ha cTeHy. MabapuTHbIN YepTex npubopa npuseaeH B MNpunoxexHun A.

Mo BepxHeM W HWXKHE CcTopoHam npubopa pacnonoXeHbl psiabl KMNEMM «MNO4 BUHTY,
npegHasHayeHHbIX AN NOABEAEHWs NPOBOAOB NUTaHWsA, WHTepdenca RS-485, nopkntoyeHus
AatyukoB. Cxema NoAknoYeHus K knemmam npubopa npveeaeHa B [Npunoxexun b.

PasbemMHasi KOHCTPyKUMSI Knemm npubopa Mo3BOMSIET OCYLUECTBMSITb ONEPATUBHYID 3aMeHy
npubopa 6e3 AeMOHTaxa MOAKMIOYEHHbIX K HEMY BHELUHUX NUHWIA CBSA3W (nMoapobHoe onucaHve
3ameHbl npubopa npueBeeHo B n. 6.3 n B MNpunoxexunm E).

Ha nuueBon naHenu npubopa pacnonoXxeHbl CBETOANOAbI:

—  «RS-485», curHanuaumpyoLmii MUraHmeM o nepefave AaHHbIX NprGopomMm;
—  «MuTaHuer, cBETAWMIACS NPU BKIIOYEHUN NMUTAHUSI.

3.1 NMepBUYHbLIE Npeobpa3oBaTenu (AaTYMKK)

MepBuyHble npeobpasoBaTenu (OaTuuku) MpedHasHadeHbl Ansi  KOHTPOns  (U3NYEeCcKuX
napameTpoB obbekTa (TemnepaTypbl, [OaBneHusl, pacxoga W T.M.) M npeobpas3oBaHUs WX B
3MEKTPUYECKNE CUTHarbI, ONTUMarbHbIE C TOYKU 3peHUs AanbHenLwen nx obpaboTku.

B kauecTBe BXOAHbIX A4ATYMKOB Npubopa MoryT BbiTb UCMOMNb30BaHbI:

—  TepMOMETPbI CONPOTUBNEHUS;

—  Tepmonapbl (TepMoaneKkTpuyeckne npeobpasosareni);

—  aKkTuBHble Npeobpa3oBaTenu ¢ BbIXOAHLIM aHanoroBbIM CUrHanom B Buae NOCTOSHHOIO
HanpshKeHWsi, CONPOTUBIEHNS UMK TOKa;

—  [aTYYKV NOSNOXEHUSI UCMONMHUTENbHBIX MEXaHN3MOB;

—  CyXMe KOHTaKTbl pene unm BblknovaTens.
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3.1.1 TepmomeTpbl CONPOTUBIIEHUA

TepMoMeTpbl CONPOTUBREHNSA NPUMEHSIOTCA AN U3MEPEeHUs TemnepaTypbl OKpyXatoLen cpebl
B MecTe YCTaHOBKM Aatyuka. MpuHUMN AenCcTBMS TakMx 4aTYMKOB OCHOBAH Ha CyLLeCTBOBaHUM Y psiaa
MeTannoB BOCMPOM3BOAMMOW W  CTabUIbHOM 3aBMCMMOCTM  aKTMBHOMO  COMPOTUBMEHUS OT
TemnepaTtypbl. B kayectBe matepuana ans warotornieHnss TC B MPOMBILLIIEHHOCTM Yalle BCero
ucnonb3yeTcsi cneumansHo obpaboTtaHHast MeaHas (ans aatynko TCM), nnatuHoBas (4ns AaTYMKOB
TCI) unu Hukenesas (ans gatunkos TCH) nposonoka.

BbixogHble  napameTpel TC  onpedenstoTcs  UX  HOMWMHAnNbHbIMU - CTATUHECKUMM
Xapaktepuctukamu, crtaHgaptudoBaHHbiMu [OCT P 8.625-2006. OcCHOBHbIMM napameTpamu HCX

ABNAIOTCA: HavanbHOe conpoTuBneHve pJdatyivka Ro, usamepeHHoe npu Temnepatype 0 C, un
TemnepaTypHbIi KOS(MULMEHT CONPOTUBIIEHNS 0. — OTHOLLEHWE PasHULIbl CONPOTUBMEHNIA JaTynka,
namepeHHbIx npu Temnepatype 100 C n 0 C, k ero conpotusnexuio, namepeHHomy npu 0 C  (Ro),

peneHHoe Ha 100 C u okpyrmeHHOe OO NATOrO 3Haka nocrne 3anston. B cBasn ¢ Tem, yto HCX
TEPMOMETPOB COMPOTUBMEHUS — PYHKUMU HenuHenHble (ons TCM B obrnactu oTpuuaTenbHbIX
Temnepatyp, a ans TCI Bo Bcem AuanasoHe), B npubope npeaycMOTPeHbl cpeacTea Anst
NMHeapu3aLmn NokasaHun.

Bo n3bexaHue BNUsSHUA CONPOTUBNEHUI COEANMHUTENBHBIX NMPOBOAOB Ha pe3ynbTaTbl N3MepeHus
TemrepaTypbl, NOAKMOYEHNe AaTymnka K npubopy cregyeT Npou3BOAMTb MO TPEXMPOBOAHON CXeMe.
Mpn Takon cxeme k ogHOMy u3 BbiBOAOB TC noakniovaloTcs OLHOBPEMEHHO [Ba NpoBOAa,
COeVHSIIOLLMX ero ¢ NpMbopoM, a kK Apyromy BblBOAY — TPETUIN COEANHUTENbHBIV NpoBod. st nomnHown
KOMMeHCaLmn BUAHUS COEANHUTENbHBIX NPOBOAOB Ha pesynbTaTbl M3MEPEHNIA HEOBXOANMO, HTODbI
X COMPOTUBIEHUsI ObINU paBHbI APYr APYry (4OCTaTOMHO MCMOMNb30BaTb OAMHAKOBbIE MpoBOAA
paBHoW AnuHbl). MpumMep cxembl nogkoverns TC k Bxogy npubopa npeacTaBreH Ha pucyHke 3.1.
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MB110-224.8A
Al-R

Ry T~ AlX-2

AlIX-1

PucyHok 3.1
3.1.2 TepmoanekTpuyeckue npeobpasoBarenu (Tepmonapbl)

TepmoanekTpuyeckne npeobpasosateny (Tepmonapbl) Takke Kak W TepMOMETPbI
COMPOTMBIEHNS NMPUMEHSIIOTCS AN U3MepeHust TemnepaTypsbl. MpuHUMN AeicTBUS TepmMonap OCHOBaH
Ha acbpekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM HarpeBaHne TOYKVM COeANHEHNS ABYX Pa3HOPOAHbIX
NPOBOAHWUKOB,  BbI3blBa€T Ha  MNPOTUBOMOMOXKHBIX ~ KOHLUAX  3TOM  LenM  BO3HUKHOBEHWE
anekTpogswxywen cunol — TepmoOAC. BenuumHa TepmMo3OC u3HavanbHO onpegensieTcs
XMMUYECKMM COCTaBOM MPOBOAHMKOB W, KPOME 3TOro, 3aBUCUT OT TemMnepaTypbl Harpesa.

HCX Tepmonap pasnuuHbix TunoB cTaHgaptu3oBaHbl [OCT P 8.585-2001. Tak Kak
XapaKTepuUCTUKN BCeX Tepmonap B TOW UMM MHOW CTENeHU SIBASIOTCH HENMUHENHbIMU (PYHKUUSIMU, B
npubope nNpegycMOTpeHbl cpeAcTBa ANS NMMHeapu3aumny NokasaHuin.

Touka coeMHeHUs1 pPa3HOPOAHbIX NMPOBOAHWUKOB Ha3biBaeTCs paboynm cnaem TepMonapsbl, a Ux
KOHUbl - CBOGOAHBLIMM KOHLAMW WU, MHOrAa, XOoroAHbIM cnaem. Pabouwii cnan Tepmonapbl
pacnonaraeTcs B MecTe, BblIOpaHHOM ANsi KOHTPONs TemnepaTtypbl, a CBOOOAHbIE KOHLbI
NOAKMIoYaTCa K M3MepuTenbHOoMy npubopy. Ecnu  nopkmtoyeHne  cBoOOAHbIX  KOHLOB
HernocpefCTBEHHO K KOHTakTam npubopa He npeAcTaBnseTcsl BO3MOXHbIM (Hanpumep, u3-3a WX
yAaneHHOCTN Apyr OT Apyra), TO coeAMHeHue Tepmonapbl ¢ NpUGopomM HeOBXOAUMO BbINOMHATL NpU
NMOMOLLUM  KOMMEHCALMOHHbIX TEPMOSMEKTPOAHbIX MNPOBOAOB unu  Kaberew, c obs3aTenbHbIM
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cobnofeHnemM MonspHOCTM  UX  BKloyeHusi. HeobxoguMocTb MpUMEHEHWS TakMx MpPOBOLOB
obycnoeneHa Tem, yto JIC Tepmonapbl 3aBUCUT He TOMbKO OT TemnepaTtypbl paboyero cnas, HO
TaKke 1 OT TemnepaTypbl ee CBOOOAHbLIX KOHLIOB, BENWYMHY KOTOPOW KOHTPOMUPYeT crneumanbHbIn
OaTyuK, pacnonoXeHHbli B npubope. pyv 3TOM MCMONb30BaHWE TEPMO3NEKTPOAHbIX Kabenen
no3BONseT yBenuyuTb AfIMHY MPOBOAHWMKOB TepMonapbl U «nepeHecTu» ee CBODOAHbIE KOHLbI K
KMeMMHUWKy npubopa.

Mpumep cxembl noakntoveHmst TI k Bxogy npubopa npeacTaBreH Ha pucyHke 3.2.

MB110-224.8A
pabouwii Al-R
cnaii
< AlX-2
- AlIX-1
RATYMK |~

Temneparyph — |
XONOAHOMD CNas

PucyHok 3.2

BHumaHue! [na pabGotbl ¢ npubopom MoOryT ObiTb MCMONb30BaHbl TOMbKO Tepmonapbl C
M30MMPOBaHHLIMKM U He3a3eMNeHHbIMU paboyvMK cnasiMi, Tak Kak oTpuuaTesibHble BbIBOAbI WX
cBoOOAHbIX KOHLIOB 00beanHeHbl Mexay coboli Ha Bxoae npubopa.
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3.1.3 AKTuBHbIe Npeobpa3soBaTenu

AKTUBHblEe npeobpa3oBaTenn C BbIXOOHbIM — @HaNoOroBbIM  CUrHaNoM MPUMEHSTCA B
COOTBETCTBMWM C Ha3HayeHVeM pJaTyvka AN W3MepPeHus Takux usndyeckux napameTpoB Kak
AaBrneHve, TemnepaTtypa, pacxof, YpoBeHb W T.N. BbIXOAHBIMW CUrHanamy Takux AATYMKOB MOryT
ObITb: U3MEHsIOLLEeCs MO NIMHEeRHOMY 3aKOHY HanpsbkeHWe MOCTOSIHHOTO Toka, BennyMHa Toka unm
BefiM4nHa CONpPOTUBIIEHUS JaTumKa.

MuTaHne aKTUBHbIX AATYMKOB [OIMKHO OCYLLECTBMSATLCA OT BHELUHEro 61ioka nuTaHus.

MopknioyeHWe [ATYMKOB C BbIXOAHBIM CUTHANoM B BUAE MOCTOSIHHOTO HanpshkeHus (oT
mMuHyc 50,0 go 50,0 mB, ot 0 go 1,0 B) n conpotuenenus (25...2000 Om) MOXeT OCyLLeCTBNATLCS
HenocpefCcTBEHHO K BXOAHbLIM KOHTakTam npubopa, a AaTyukoB C BbIXOAOM B Buae Toka (oT 0 go
5MA, ot 0 go 20 MA, ot 4 go 20 MA) — TONbKO MOCME YCTaHOBKM LUYHTUPYIOLLEro pe3uctopa
conpotmBrieHmem 50.0 Om (gonyck He 6Gonee 0,1 %). B kayecTBe LWyHTa peKkomeHOyeTCs
MCnonb3oBaTh  BbICOKOCTAOWMbHbIE PE3UCTOPbl C  MWHMManbHbIM 3HAYeHWEM TemnepaTypHOro
Ko3hULUMEHTaA COMPOTUBMEHNS, Hanpumep, Tuna C2-29B unu pesuctopbl, MOCTaBrnsieMble B
KOMMnMeKTe ¢ npubopom.

Mprmep cxembl MOAKMIOYEHWUS AKTUBHOMO AaTyvMka C TOKOBbIM BbIXOAOM K Bxody npubopa
npeacTasneH Ha pucyHke 3.3.

MB110-224.8A
[GD Al-R
AlX-2
AlX-1

PucyHok 3.3
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BHumaHume! ﬂpw MCNOJIb30BaHUN aKTUBHbIX JaT4YUKOB crnedyeT UMeTb B Buay, YTo «KMUHYCOBbIE»
BbIBOAbl UX BbIXOAOHbIX CUTHaNoB B an60pe o6beavHeHb! Mexay cobon.

3.1.4 JaTYmMKn NOonoxeHus

OTu J4aTyvKn NpeaHasHaveHbl Ans onpeaeneHys TeKyLero nonoXeHus (CTeneHn oTKpbITUS Unn
3aKpbITUSA) 3aMNOPHO-PErYNMPYIOLLMX KNanaHoB, 3afBWKekK, LWKNGepoB W T.M. MpW perynupoBaHum
TEXHONOrM4Yecknx napameTpos.

Hanbonee 4acTo B NPOMbILLNIEHHOCTY NPUMEHSIIOTCS AATYUKM NOSIOXKEHUSI Pe3MCTUMBHOIO Tuna. B
AaTyMKax 3Toro TMna B KavyecTBe YyBCTBUTENbHOrO 3reMeHTa MCMomnb3yeTcs pe3aucTop NepeMeHHoro
COMPOTMBIEHNS, MOM3YHOK KOTOPOrO  MEXaHW4Yeckn CBA3aH C  Perynupylowen  4acTbio
MCMOMHMTENBHOTO MexaHn3ma.

Mpubop cnocobeH obpabaTbiBaTe CUrHasbl AaTYMKOB PE3UCTUBHOMO TUMa C CONPOTUBNEHMEM OT
25 no 900 Owm unum ot 25 go 2000 Om.

Mpumep cxemMbl MOAKIIOYEHWS PEe3NCTMBHOTO AaTyvka k Bxopy npubopa npeactaBneH Ha
pucyHke 3.4.

Mcnonb3yloTea v gatuvkv, opMmpyoLLmMe BbIXOAHON CUrHamn B BUAE NTMHEWHO-U3MEHSIOLLErOCs
TOKa, BENMYMHA KOTOPOTro 3aBWUCUT OT NOSNOXEHNSI UCMONTHUTENBHOTO MEXaHU3Ma B AaHHbIA MOMEHT.

MpuBop criocobeH obpabaTbiBaTe CurHarkb! AaTYMKOB C TOKoBbIM BbixoaoMm 0...5 MA, 0...20 MA n 4...20 MA.

MopgknioyeHne paTyMkoB 3TOro Tuna K MpubOpy aHamorMyHo MOAKIMIOYEHWNIO  aKTUBHBIX
npeobpasoBaTenei ¢ TOKOBbIM BbIXO4OM, PACCMOTPEHHBIX B M. 3.1.3.

BHumaHue! MNpy MCnonb3oBaHWM AATUYMKOB NOMOXEHWs NtoGoro Tuna QomkHa GbiTb NpoBeaeHa
COBMeCTHas! IoCTMPOBKa CUCTeMbI «AaTumnk-npubop» (cM. Mpunoxenve [, pasgen [.2).
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3.1.5 IncKpeTHbIe JaTYUKM TUMA KCYXOM KOHTaKT»

K npnbopy MoxHO nogknoyatb A0 16 AUCKPETHbIX A4AaTYMKOB, HasbiBaeMbix « Cyxvue KOHTaKTbi». B
Ka4yecTBe [4aT4YMKOB MOTYT BbICTYNaTh pasfuyHble BbIKIYATENM, KHOMKM, KOHTaKTHbIE Fpynnbl pene u
T.0. Kaxabii aHanoroBbli Bxod MOXeT OblTb MCMONb3oBaH ANA MOAKMHOYEHUst OBYX AMCKPETHbIX
[aTyYNKOB.

Cxema NoaKNoYeHMs «CyXMX KOHTaKTOB» MpuBedeHa Ha pucyHke 3.5.

MB110-224.8A K1 MB110-224.8A
Al-R AlX-1
AlIX-2 Al-R
AlX-1 AlX-2
K2
PucyHok 3.4 PucyHok 3.5

B KayecTBe LWYHTUPYIOLNX COMPOTMBMEHWIA MOXHO WCMOMb30BaTb nNbble pe3ncTopbl C
oWHaKoBbIM HOMMHaNom B agnanasoHe oT 200 go 3000 Om.

Mpu onpoce pgatymka «Cyxve KOHTaKTbI» €ro COCTOSHUE ONMUCbIBaeTCH LienbiM Yucrom oT 1 oo 4.
PaclwundpoBka aTux uncen npveegeHa B Tabnuue 3.1.
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Ta6nuua 3.1

3HauyeHMe gaTtumka CocTosiHue KoHTakTa 1 CocTosiHMe KOHTaKTa 2
1 Pa3oMkHyT Pa3oMkHyT
2 3aMKHyT PasomkHyT
3 PasomkHyT 3aMKHyT
4 3aMKHyT 3aMKHyT

3.1.6 Ucnonb3oBaHMe A4aTYMKOB pa3HbIX TUMOB

Mpu6op MoOXeT ObiTb MCMOMb30BaH OAHOBPEMEHHO AN paboThl C Pa3NUYHbIMU  TUNaMu
JaT4nkoB - Tepmonpeobpa3oBaTensiMy COMPOTUBMEHMs,, Tepmonapamu W T.n. [pu  3Tom
HecyLLEeCTBEHHO, K KakoMmy Bxogy npubopa 6yaeT noakmnoyveH AaTyvK TOrO UMW MHOTO TUMa, Tak Kak
BCE BOCEMb BX0OA0B nprbopa abCcontoTHO UAEHTUYHbI.

Mocrne NoakntoYeHVst gaTyvMkam MpUCBauBatoTCs MOPSAKOBLIE HOMepa Tex BXodoB npubopa, ¢
KOTOPBLIMWN OHW coeauHeHbl (Bxody 1 cootBeTcTByeT Aatymk Ne 1, Bxogy 2 - gatumk Ne 2 n 1.4.). Tun
Kaxgoro Jartuuka ycTaHaBMMBaeTCsl Mofib3oBaTerieM B BuAe UMGPOBOro koga B NporpamMupyemMom
napameTpe in-t npu nogrotoeke npubopa k padoTe.

MpumeyaHue — MNonHbIN NepeyeHb NapameTpoB cM. B [NpunoxeHun B.
3.2 Nopsaok npoxoXxAaeHUs curHana
3.2.1 Npuem curHana

CurHan ¢ gatyuka, uamepsioero husndeckuini napameTp obbekTa (TeMmnepatypy, AaBreHUe u
T.N.), noctynaet B npubop B pe3ynbTaTe MNocneaoBaTeNbHOrO onpoca AatyvkoB npubopa.
MonyyeHHbIn curHan npeobpasyetca no AaHHeiM HCX B uudpoBble 3HaveHnusa. B npouecce
06paboTkM CUrHanoB OCYLUECTBMSIETCA WX (unbTpaumsi OT MOMEX W KOPPEeKUuUst nokasaHui B
COOTBETCTBUM C 3a[laHHbIMU Nonb3oBaTenemM napameTpamu.
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3.2.2 Onpoc paTyMKoB

3.2.2.1 Onpoc paTtuMkoB U o06paboTka WX CWUrHamoB W3MepUTENbHbIM  YCTPOWCTBOM
OCYLLIECTBNSIETCSA NOCNeA0BaTENbHO MO 3aMKHYTOMY LIMKITY.

3.2.2.2 BknoyeHne noboro gatumka B CNMCOK Onpoca MpoU3BOAUTCA aBTOMaTUYECKM Mocne
3agaHua Tuna ero HCX B napametpe in-t. pu yctaHoBke B napameTpe in-t 3HadeHuss oFF
(OTKIMIOYEH) AaTYMK U3 CIKCKa OMpoca UCKIYaeTCs.

Onsa kaxgoro Bxofda B napameTpe ltrL 3agaeTcst nepuog onpoca. lNepuoag onpoca MoXeT 6biTh
yctaHoBrieH B uHtepBane ot 0,3 go 30 cek. Ecnu onpoc Bxoga He MoOXeT OblTb npou3BedeH C
3a/]laHHOW NepuoaMYHOCTbLIO (Hanpumep, ecnu Ha Bcex 8 Bxodax 3apaH nepwop onpoca 0,3 cek), To
npubop aBTOMaTUYECKV YBENUYMBAET NEPUOZ, ONpoca A0 HaUMEHbLLETO BO3MOXHOTO.

3.2.3. UsmepeHune TeKyLmx 3Ha4YeHUN BXOAHbIX NapamMeTpoB

3.2.3.1 CurHanbl 4aTyMKoB MOCTYNalOT Ha BXOA U3MEPUTENbHOro YCTPOWCTBA, rae npomcxoauT
BblUMCIIEHME TEKYLLUMX 3HAYEHMUI KOHTPONMUPYEMbIX (DU3NYECKUX NapamMeTpoB U npeobpasoBaHue MX B
uuncpposon Bug.

3.2.32Mpn pabote c TepmoMeTpamMu COMPOTUBIIEHUS W TepMonapamu Bbl4UCIIEHWE
TemnepaTtypbl npom3soautcs no ctaHgaptTHeiM HCX (FTOCT P 8.625-2006 n TOCT P 8.585-2001).

Ons KOPPEKTHOro BblYMCMEHMSA napameTpos, KOHTPONMpyeMmbIX Ha obbekTe
TEPMO3INEKTPUYECKMMU NpeobpasoBaTensiMu, B CXeMe npeayCMOTpeHa aBToOMaTU4eckasi Koppekuus
nokasaHui npubopa no Temnepatype CBOOOAHbLIX KOHLOB Tepmonap. [aTuMk KOHTpomns 3ToW
TemrnepaTypbl PacrnorioXeH BHYTpM npubopa y KIEeMMHbIX KOHTaKTOB, MpeAHasHaYeHHbIX Ans
MOAKMIOYEHUsT  MEPBUYHbIX  NpeobpasoBatenein. ABToMaTuveckasi koppekuusi obecneumBaeT
npaBurbHble NokasaHus Npubopa Npyu U3MEeHeHUN TeMNepaTypbl OKpYKatoLLel ero cpeabl.

B HekoTopbix cnyyasx (Hanpvmep, Npv MpoBeAeHUM MoBepku npubopa) aBToMaTnyeckas
KOppeKkumsi Mo Temnepatype CBOOOAHbLIX KOHLOB TepMonap MOXeT ObiTb OTKMYeHa YCTaHOBKOW B
napametpe CJ-.C 3HayeHus oFF.
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3.2.3.3Mpu paboTe C aKkTMBHLIMW NpeobpasoBaTernsiMu, BbIXOAHBIM CUMHANOM KOTOPbIX SIBMSIETCS
HanpsbkeHne Mnu Tok, B Mpubope npeaycMoTpeHa BO3MOXXHOCTb MacLITabnpoBaHWs LKarbl amepenus. [MNpu
3TOM BbIMMCIIEHNE TEKYLUMX BEfUYMH KOHTPOSIMPYeMbIX MapaMeTpoB OCYLLECTBMSETCS MPU  MOMOLLM
MacLUTabupyIOLLIMX 3HaYeHWN, 3adaBaeMblX VHOMBUOYAIBLHO ANS KaXOAOoro Takoro Aartyuka. Vicnonb3osaHve
MacLUTabupyIOLLIMX  3HAYEHMIN MO3BONSET MONb30BATENO OTOOpPaxaTb KOHTPONMpyeMble  dmsnyeckme
rapameTpbl HEMOCPEACTBEHHO B eAMHMLIAX UX M3MepeHns (aTMmocdepax, Kuronackansx, Metpax u T. 4.).
MacLutabrpoBaHue LiKanb! 3MepeHusi POM3BOAWTCA MPW yCTaHoBKe napameTpos Ain.L — HwkHen n Ain.H —
BEpXHel TrpaHuy, AuanasoHa. [Mpy 3TOM MMHUMAnbHOMY YPOBHIO BbIXOAHOrO curHana patuvka Oypget
COOTBETCTBOBATL 3HaYeHWe, 3adaHHoe B napametpe Ain.L, a MakcMmansHOMY YPOBHIO CUHana — 3HaveHve,
3agaHHoe B napameTpe Ain.H.

HanbHenwas obpaboTka CUrHanoB AaTyMKa OCYLLECTBAETCH B 3aAaHHbIX eAVHNLAX N3MepeHns
no fWHENHOMY  3aKOHy (mpsiMorporiopyuoHansHomy npu  Ain.H>Ain.L  unm  obpamHo
nporopyuoHansHoMy npu Ain.H < Ain.L). PacyeT TekyLlero 3Ha4eHUss KOHTPONMPYeMOro AaTyukoM
napamMeTpa Npou3BOAWNTCH MO OAHON 13 OpMyI:

(Ain.L — Ain.H)-(lgx— Ipn)

Mpu Ain.L > Ain.H Myap=Ain.L - | (1)
MaKC~ 'MWH
(Ain.H = Ain.L)-(I gy = Tyun)
Mpu Ain.L < Ain.H Mpam=Ain.L + (2)
Imakc™ '
roe Ain.L, Ain.H — 3apjaHHble 3Ha4YeHusi napameTpos Ain.L n Ain.H;
| Bx — TeKyllee 3Ha4YeHne BXOAHOro curHana;
| I — MUWHUMarnbHOe U MakcumanbHOe 3Ha4yeHWsi BXOOHOro curHana
MWH: T Makc [artyuka no AaHHbiM Tabnuubl 2.2 (MA, B unu B);
Myam — n3MepeHHoe NprMbopom 3HaveHne napameTpa.
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Mpumep — MNpy Mcnonb3oBaHWM Aatyuka C BbIXOAHbIM TokoM 4...20 MA (Tun gatyvka 11 B
napameTtpe in-t), koHTponupyowero gaeneHne B auanadoHe 0..25 atm., B napametpe Ain.L
3apgaeTca 3HaveHve 00,00, a B napametpe Ain.H - 3HayeHue 25,00. MNocne atoro obpaboTka u
oTOOpaKeHne nokasaHwin 6yaeT Npom3BoAMTLCS B aTMocdepax.

3.2.4. UndpoBasa punbTpaumsa nusmepeHun

3.2.4.1 Ina ocnabneHus BAVSHWA BHELUHWX WMMNYNbCHBIX MOMEX Ha 3JKCrryaTauuoHHble
XapakTepucTuku npubopa B nporpammy ero paboTbl BBeAeHa LudppoBas unbTpauus pesynbTaToB
n3MepeHun. dunbTpauns ocyLLECTBMNAETCH HE3aBUCUMO AMNS KaXOOro kaHara M3MepeHWsi BXOAHbIX
napameTpoB 1 NPOBOAUTCS B [jBa 3Tana.

3.2.4.2 Ha nepBOM 3Tane m3 TeKyLiMX U3MepeHWIn BXOAHbIX NapameTpoB OTGUbLTPOBLIBAKOTCS
3HaYeHUsl, MMELLME SIBHO BbIpaXXEHHbIE «MpoBanbl» WU «BblGpockl». [Ons atoro B npubope
OCYLLIECTBNSETCA HenpepbiBHOE BbIYMCIIEHNE PAa3HOCTU MeXZy ABYMS pe3ynbTaTaMu MocnegHuX
M3MEpEeHUn OOHOr0 M TOro Xe BXOOHOr0 MapameTpa, BbINOMHEHHbIX B COCEAHMX LMKNax onpoca u
CpaBHeHWe ee C 3afaHHblM npefenbHbIM OTKINOHeHWeM. [py 3TOM ecrnv BblYUCIIEHHAsi Pa3HOCTb
npeBbILIaeT 3afaHHbIN Npeaen, To pe3ynbTaT, NoflyyYeHHbI B NOCNeAHeM LMKIe onpoca, cyMTaeTcs
HE[OCTOBEPHbIM, AanbHenwas obpaboTka ero npuocTaHaBnMBaeTCsl W NPOU3BOAUTCS MOBTOPHOE
namepeHve. Ecnu HegocToBepHbIN pesynbTaT Obin Bbi3BaH BO3AEWCTBMEM MOMEXM, TO MOBTOPHOE
n3MepeHve NoATBEPAUT 3TOT (DaKT U NOXHOE 3HAYEHUE aHHYNMpyeTcs. Takon anroputm obpaboTku
pes3ynbTaToB U3MEPEHMUI NO3BOMNSET 3alMTUTL Npubop OT BO3AEUCTBUS €AMHUYHBIX UMMYMNbCHBIX 1
KOMMYTaLMOHHbIX MOMEX, BO3HUKAIOLLMX HA Npon3BoAcTBe Npu paboTe cnnosoro o6opyaoBaHus.

BenvunHa npenenbHOro OTKIOHEHWS B pesynbTaTax ABYX COCEAHWX W3MepeHuin 3apaetcs
nons3osartenem B napametpe «llonoca cdunbTpa» in.FG MHAMBMAYanNbHO ANS KaXOOro AaTyvka B
eauHULax, U3MePSIEMbIX UMW (OU3NYECKUX BETNUYMH.

B o6wwem cnyyae, npu Beibope «lMonockl hunbTpay cnegyeT UMeTb B BUAY, YTO YEM MEHbLUE ee
3a/laHHOE 3HayeHne, TeM fy4lle NOMeX03alULLEHHOCTb U3MEPUTENBHOIO KaHana, HoO Npu 3ToMm (M3-
32 BO3MOXHbIX MOBTOPHbIX U3MEPEHWIN) Xyxe peakumsl npubopa Ha BbICTpoe (hakTUYeckoe N3MeHeHue
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BXOOHOr0O napameTpa. Bo nsbexaHve NoBTOPHbIX M3MepeHuit npu 3aaaHumn «lonockl unsTpa» Ans
KOHKPETHOro  AaTyvka criegyeT pyKOBOACTBOBATbCH  MAaKCMManbHOW  CKOPOCTbIO  M3MEHEeHUs
KOHTPONMMPYEMOro WM napameTpa npu JKCMfyaTauuu, a Takke YCTAHOBMEHHOW [AnA Hero
nepuoanYHOCTbIO onpoca.

Mpy HeoGXoAMMOCTU AaHHbIA PUNBLTP MOXET ObiTb OTKIIOYEH YCTaHOBKOW B napameTpe in.FG
3Ha4eHus 0.

3.2.4.3 Ha BTOpoM 3Tane unbTpauMM OCYLLUECTBNSETCA CriaxuBaHue (aemndupoBaHue)
nonyveHHelx no n. 3.3.4.2 pe3ynbTaToB MW3MEPEHWN B Cry4yae WX BO3MOXHOW OCTaTO4HOM
dnykTyaumm.

MepepatoyHas yHKUMS 3BEHa, OCYLLECTBRSIOLLEro npeobpasoBaHWe BXOAHOTO curHana Ha
3TOM 3Tane unbTpaLMn, N0 CBOMM NapameTpaMm COOTBETCTBYeT (UNbTPY HU3KMX 4acTOT NepBoro
nopsifika C NOCTOSIHHOW BpemeHu T. [py nocTynneHun Ha Bxog unbTpa ckaykoobpasHoro curHana,
€ro BbIXOOHOWN cuUrHan 4yepes Bpemsl, paBHOE T, UBMEHUTCS Ha BenuuuHy 0,64 oT amnnuTyabl ckayka,
yepes BpeMmsi, paBHoe 21, - Ha BennunHy 0,88, yepes Bpems, paBHoe 31, - Ha BenuynHy 0,95 1 1.4. no
3KCMOHEHLManbHOMYy 3aKOHY.

«[MocTosiHHaa BpemeHn cunbTpa» 3agaeTcs nonb3oBaTeneM B CeKyHAax WHAMBWAYanbHO ANs
Ka)xgoro KaHana npu yctaHoBke napametpa in.FD.

Mpn sagaHum napameTpa in.FD cnegyeT uMeTb B BuAy, UYTO YBENWYEHUE €ro 3HaveHus
ynyylaeT MOMEXO3alUMLLEHHOCTb KaHanma W3MepeHusi, HO W OOHOBPEMEHHO YBenuuMBaeT ero
MHEPUMOHHOCTb. TO ecTb peakuuss npubopa Ha ObICTpble W3MEHEHUSI BXOOHOW BEMUYWHBI
3amennseTcs.

Mpy HeOOGXOAMMOCTU AaHHbIA UNBbTP MOXET OblTb OTKMOYEH YCTAHOBKOW B napametpe in.FD
3HaveHus 0.

BpemeHHble anarpammbl paboTbl LMPOBbLIX UILTPOB CM. Ha pUCyHKe 3.6.
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3.2.5. Koppekuus nsmepeHum

3.2.5.1 MNony4yeHHble B pesynbTaTe BblYUCAEHUA OT(UNBLTPOBAHHbIE TeKyliMe 3HavYeHus
N3MEpPEHHbIX BENWYMH MOTYT ObiTb OTKOPPEKTMPOBaHbI NPUOOPOM B COOTBETCTBUMM C 3a4aHHLIMM
nornb3oBaTenem KOppekTUpYIoLWUMM napameTpamu.

B npubope ans kaxagoro kaHana u3MepeHusi NpeaycMoTPeHbl ABa KOPPEKTVPYIOLLMX napaMeTpa,
C MOMOLLBIO KOTOPbIX MOXHO OCYLIECTBNATb CABUM M W3MEHEHWe HaKMoHa W3MepUTenbHON
xapaktepucTuki. CHavana BbINOMHAETCA CABUN, 3aTEM HAKIOH XapaKTepUCTUKN.

3.2.5.2 CaBUr XapaKTepuUCTUKM OCYLLEeCTBNAETCA nyTeM anrebpanyeckoro CyMMUPOBaHWS
M3MEpPEHHON W OTUINLTPOBaHHOW MO M. 3.2.4. BEMWYMHbI C KOPPEKTUPYIOLMM 3HAYEHUEM J,
3agaHHbIM B napamMeTpe in.SH ansa gaHHoro garyuvka.

Koppektupytoliee 3HaveHne & 3ajaeTcsl B TeX Xe eAnHMLax U3MepeHus, 4To U M3MepsieMbli
PM3NYECKUIN NapameTp W CMYXWT ANS YCTPAHEeHUS BAWSIHWUSI HayYanbHOW MOrpeLuHOCTV NepBUYHOro
npeobpasoBaTens (HanpumMep, 3Ha4yeHns Ry y TEpMOMETPOB COMPOTUBIIEHNS).

Mpumeyanne — Mpu paboTe C NNaTMHOBLIMK TepMonpeobpasoBaTensM COMPOTUBIEHNS Ha
3afaHHoe B napameTpe in.SH 3HaueHWe cOBWra HaknafbiBaeTcsl Koppekuus HenuHerHocTn HCX
JaTyuka, 3anoxeHHas B nporpaMme 06paboTku uaMepeHuid. Mpumep caBura W3MeEpUTENbHOM
XapaKTepuCTUKK rpadpuyeckn NpeacTaBneH Ha pUcyHke 3.7.

3.2.5.3 UameHeHne HaKNOHa XapaKTepPUCTUKU  OCYLLEeCTBASETCA MNyTeM  YMHOXEeHus
OTKOPPEKTMPOBaHHOM MO napameTpy in.SH nsmepeHHON Benu4MHbl Ha NOMNPaBOYHbIA KOIPDULNEHT
B, 3Ha4YeHue KOTOPOro 3agaeTcs Nonb3oBaTENEM AJA KaXAOro AaTyvka B napametpe in.SL. [JaHHbli
BUA, KOPPEKUMU MOXET ObiTb MCMOMb30BaH Ans KOMMEHcauuyM NOrpellHoCTen cammx OaT4MKOB WK
NOrpeLLHOCTeN, CBA3aHHbIX C pa3bpocoM COMPOTUBMEHWI LIYHTUPYIOLLMX pe3ucTopoB (Npu paboTte ¢
npeobpa3oBaTensmn, BbIXOOAHbIM CUrHaNOM KOTOPbIX SBNSETCS TOK). 3HayeHne MonpaBOYHOro
koadpcpuumeHTa B 3agaetca B GespasmepHbix eauHuuax B auanasoHe 0,900... 1,100 nepen ero
YCTaHOBKOWN U MOXET ObITb onpeaeneHo no dopmyne:
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B = NdpakT / Munam, 3)
roe B — 3HayeHWe MOMpPaBOYHOrO Ko3pULMEHTa, YCTaHaBMMBaEMoro B
napameTtpe in.SL;
MNdpakT — chakTMyeckoe 3Ha4eHMe KOHTPONMPYEMOro BXOAHOIO NapameTpa;
Muam  — n3mepeHHoe NpnBoOpPoM 3HaueHue napameTpa.

[Mpumep n3MeHeHUs HaknoHa M3MEepUTENbHOW XapaKTepucTUKM rpaduyecku nNpeacTaBneH Ha
pucyHke 3.8.
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Onpepenute  HeoBGXOOAMMOCTb  BBEOEHUS  MOMPaBOYHOrO  koadpdpuumeHTa MOXHO, U3MepuB
MakcumMaribHoe unv bnmnskoe K HemMy 3HaueHWe napameTpa, rae OTKIIOHEHME HaKIoHa W3MepUTENbHOM
XapaKTepuCTVK1 Havnboree 3ameTHo.

BHumaHue! 3agaHvie KOpPEKTUPYIOLWMX 3HAYEHUIA, OTNINYAKOLLIMXCS OT 3aBOACKMX YCTaHOBOK (in.SH =
000.0 1 in.SL = 1.000), M3MeHsieT cTaHOAapTHblE METPOIIOTMYECKe XapaKTeEpUCTVKU Npubopa 1 AOMMKHO
NpOU3BOANTLCH TOMBKO B TEXHUYECKM 0OOCHOBaHHbIX CIyqasx KBannguLMpoBaHHbIMM CrieLuanmcTamu.

3.2.5.4 MNonyyeHHaa nocne uNbTPaLUMM U KOPPeKUMM pesynbTupylolas uHdopMaums o6
M3MEpPEHHbIX 3HAaYEHNAX BXOOHbIX NapameTpoB NocTynaeT Ans nepefayn B ceTb RS-485.

3.2.6 lnarHocTuKka paboTbl NepBUYHbLIX Npeobpa3oBaTenemn

B npouecce pabotbl NprGop KOHTPONUPYET paboTOCNOCOBHOCTb MOAKIMOYEHHBLIX K HEMY NEPBUYHBLIX
npeobpa3oBareneit u, Npu 0BHapyXeHUM HeucrnpaBHOCTW NOOro u3 HWX, nepepaeT cooblieHue 06
oLmbke no ceteBoMy MHTepdency RS-485.

OLwwmbkm chopmumpytoTes:

—  npw paboTe C TEPMOMETPaMU CONPOTUBMEHNS B CIy4ae UX o6pbiBa Uni KOPOTKOrO 3aMblKaHS;

— npu paboTe C TepMO3rieKTpuYeckuMu npeobpasosarensamu (Tepmonapamu), B criyyae ux

06pbiBa, a Takke Mpu YBENMHEHUN TeMMepaTypbl CBOGOAHBIX KOHLIOB Tepmonap cabie 90 C

WM Npu ee yMmeHbLIeHUn Huxe muHyc 10 C;

—  npw pabote ¢ nMobbIM TUMOM NEepPBUYHBLIX NpeobpasoBaTernen B criyyae noryveHns pesynbTaToB
M3MEPEHUI, BbIXOASLMX 32 YCTAHOBIIEHHbIE ANl [AAHHOMO AaTyvka rpaHvubl Auana3oHa
KOHTPOIIS.

HekoTopble TUnbI HencnpaBHOCTEN NEPBUYHBIX NpeobpasoBaTenemM He MOryT ObITb AMArHOCTUPOBaHbI
npubopoM. K H1M oTHOCSTCS 0BpbIBbI 4aTUYMKOB TOKa U HANPSDKEHUS (MU3MEPEHHBIA BXOA, BbIAAET HyrneBoe
3HaYeHWe UMM AMarHoCTUpYeT Kak HEMCNPaBHOCTb «3HaYeHVe CULLIKOM Marioy).

M3-3a BBEeOeHHOW B MpubBOp AMArHOCTMKU KOPOTKOMO 3aMblKaHWSI TEPMOMETPOB COMPOTUBIEHUS
npubop BOCMPUHUMAET CUrHamnbl COMpPOTUBIEHMS MeHee 25 OM Kak HedoCTOBEpHble, B CBSI3W C 3TUM,
Hanpumep, datyuk 0...2000 OM He MOXeT 3MepsiTb curHanbl B guanasoHe ot 0 go 25 Om (ot 0 go 1,26 %
AvanasoHa).
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4 PaboTa ¢ npubopom
4.1 MNMporpamma «KoHdurypatop M110»

CunTbiBaHWe, WM3MEHeHMe W 3anucb napameTpoB npubopa OCYLIECTBASETCA C MOMOLLbIO
nporpammbl «KoHdurypatop M110». UHdopmauusi o paboTte ¢ nporpammoii «KoHdurypatop M110»
npeAcTaBneHa B pyKOBOACTBE MOMb30BATENSA Ha AMCKE, MOCTABNSAEMOM B KOMMNEKTe C NpMbopom.

4.2 Onpoc coCTOAHUA BXOAOB No ceTn RS-485
4.2.1 Pa6oTa no npotokony OBEH

Mpu paboTte no npotokony OBEH npubop vcnonb3yeT eAMHCTBEHHbIN OnepaTuBHbIA NapameTp
rEAd, cnyxawuii ons nepefadv pesynbtata U3MEpPeEHWU ofHoro Bxoda npubopa. Tun napameTtpa
rEAd — yucno ¢ nnasatowen Toukow (Float) c MmoandmkaTopom BpeMeHu.

[na nonyyeHns 3Ha4YeHUA C KaXKOOrO U3 BOCbMM BXOAOB npubopa HeobxoauMmo nonyyvTb
3HadeHve napameTpa rEAd c kaxaoro n3 BocbMu ceTeBbIX a4pecoB npubopa.

Onsi obmeHa [aHHbIMKM crnefgyeT 3aHecT B cnucok onpoca Mactepa cetn OBEH: wuwms
onepaTMBHOrO napameTpa, ero TWN AaHHbIX W agpec. OTW Xe CBedeHus — ykasaTb B CeTeBbIX
dunbTpax npubopoB-nonyvatenen aHHbIX.

Appecauus onepaTuBHbIX NapameTpoB npoTtokona OBEH

Kaxabii Bxoa nprvbopa nmeeT cobCTBEHHbI ceTeBon agpec. Takum obpasom, npubop 3aHumaeT
8 agpecoB B agpecHoM npocTpaHcTBe ceTn RS-485. Agpeca npubopa JormkHbI criedoBaTb NOAPSA;
ans yoobcTea 3agaHns agpecoB 3afaeTcs Tonbko ba3oBbIv agpec, KOTOpbI COOTBETCTBYET aapecy
Bxoga 1. [Ins kaxagoro nocneaytoLlero Bxoga agpec ysennunsaetcs Ha 1.

Mpumep — basosbin agpec npubopa Addr = 32. [inst npubopa BbiAENsTCA agpeca B aApecHOM
npocTtpaHcTee ceTu ¢ 32-ro no 39-n:
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Ta6nuua 4.1

Bxon 1 Bxon2 | Bxon3 | Bxon4 | Bxon5 | Bxon6 | Bxon7 | Bxon8

PacueTt ceTeBoro
agpeca

Addr Addr+1 | Addr+2 | Addr+3 | Addr+4 | Addr+5 | Addr+6 | Addr+7

CeTeBol agpec
BXoja

32 33 34 35 36 37 38 39

T.e. BOCbMMKaHasbHbI NPUGOP C TOYKM 3peHWst paGoTbl C ero onepaTUBHLIM MapameTpPoM
«pacnagaeTcsi» Ha BOCEMb OAHOKaHasbHbIX MPUMBOPOB - U3MEPUTENEN.

4.2.2 Pa6oTa no npotokony ModBus

Pa6oTta no npotokony ModBus moxeT natu B pexxumax ASCIl unu RTU. Mo npotokony ModBus
MOXHO cuyuTaTb pe3ynbTaTbl W3MEPEHWA KaXOoro BXxOAa, Bpems M3MepeHWs u ero craTyc.
CunTbiBaHVE MAET CTaHOAPTHLIMU st NPOTOKOMa KOMaHA4aMu YTEHWUs rpynnbl permcTpoB (koMaHaa
Homep 03 unu 04).

PesynbTaTel M3MepeHus npeacTaBnsioTcA B ABYX dopmatax: 4-x OanToBble 3HayeHUs C
nnasatowen Todkon (6e3 BpemMeHu) U 2-x GaiToBoe Uuenoe. Llenoe uucno — 3710 pesynbTar
n3MepeHusl, YMHOXeHHbI Ha 10 B cTeneHw, 3agaHHon napameTtpom dP. 3HayeHne dP moxeT 6biTb
paBHo 0, 1, 2, 3 1 3agaeTca OTAENbHO ANS KaXAoro kaHana.

MpumeyaHue — CrieayeT noHMMaTh, YTO Mpu 3adaHun napametpy dP 3HauveHuin 2 u 3 MoxeT
BO3HWKHYTb CWUTyauusi, koraa M3MepeHHoe 3HaueHwe, yMHoxeHHoe Ha 10 B cTenewn dP  Gyger
Honble 32767 nnu MeHblue -32768 (ans 3HayYeHWn co 3Hakom) unu Gonblue 65535 (ons 3Ha4YeHWn
6e3 3Haka). Takue 3HayeHWs He MoryT ObiTb nepefdaHsl B copmate uucna int16. O1o cnegyet
yynTbIBaTb NPU 3aaaHum 3HadveHus dP.

Oba dopmaTa MOXHO cHMTaTh HE3ABUCKMO, Kaxkaoe Mo cBoeMy agpecy (cm. Tabnvue 4.2).
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Bpemsi namepeHus — ato Luknuyeckoe Bpems c warom 0,01 cek, nepefaBaemMoe B AByx GawTax.
Bpemsa TOYHO COOTBETCTBYET BpPEMeHW MpOoBeAeHUss M3MEpPeHVs B AAHHOM KaHane u npu pabote ¢
HUM (Hanpumep, Npu BbluMcneHnn auddepeHumansHon coctasnsowern npu MNMUA-perynuposaHn)
MOXHO He yuuTbiBaTb 3agepxky nepegadn no cetn RS-485. OTcyeT UMKIMYECKOro BpeMeHu
HauMHaeTcs Npu BKIMHOYEHUM npubopa n kaxable 65536 TakToB (4TO cooTBeTCcTBYeT 655,36 cek)
BpeMsi OOHynsieTca. AHanorMyHo BpeMeHwu, NpuHATomy B npotokone OBEH.

CraTtyc n3mepeHus — 310 peructp nportokona ModBus; 3HayeHue B pernctpe CoaepXuT Kog
UCKITIOUUTENBHON CUTYaLMK, BO3HUKLLEN B pesyrnbTaTte uameperus. MogpobHee cm. n. 4.2.4.

Tabnuua 4.2
MapameTtp Tun Appec peructpa
(hex) (dec)

[MNonoxeHne AecaTUYHON TOYKK B LIENIOM 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 UCKMKYMTENbHON cUTyaumum) int16 0002 2
Linknunyeckoe BpemMs nsmepeHus exoga 1 int16 0003 3
M3mepeHue Bxogda 1 B NnpecTaBneHun ¢ nnasBatoLent TO4KON Float32 [0004,0005 4,5
MonoxeHne AeCATUYHON TOYKM B LIeNIOM 3HaYeHun ans Bxoaa 2 int16 0006 6
(3Hay. DP)
Llenoe 3HayeHne namepeHune Bxoga 2 CO CMeLLeHNEM TOYKM int16 0007 7
Cratyc nsmepenuns Bxoga 2 (KOA UCKIOYUTENbHOW CUTyaLum) int16 0008 8
Linknnyeckoe Bpems nsmepeHus Bxoga 2 int16 0009 9
M3mepeHune Bxofa 2 B NpeAcTaBeHUn C NMiaBatoLen TOHKON Float32 |000A,000B 10,11
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OKoOH4YaHue Tabnuubl 4.2

MapameTtp Twvn Appec peructpa

(hex) (dec)

MonoxeHne AeCATUYHON TOYKM B LIeNIOM 3HaveHun ans exoda 8 int16 002A 42

(3Hay. DP)

Llenoe 3HayeHne nsmepeHune Bxoga 8 co CMeLLeHNEM TOYKM int16 002B 43

Cratyc nsmepeHus Bxoga 8 (Kog UCKIYMTENbHON CUTyaLmum) int16 002C 44

Linknunyeckoe Bpems nsmepeHus Bxoga 8 int16 002D 45

M3mepeHune Bxofa 8 B npeAcTaBneHUn C NnaBatoLen TOYKON Float32 |002E,002F 46,47

I'Ipumeqarme — Bce PErnCTpbl TONTbKO Ha YTEHUE.

4.2.3 Pa6oTta no npotokony DCON

Mo npotokony DCON npousBogutcs nepepgava TOMbKO MapamMeTpoB C pesynbTratamu
namepeHuin. CyLecTByIoT ABa TUMNa KOMaHA: rpynnoBoe YTEHWE M YTEHWE NO KaHanam.

I'pynn030e CYUTbIBaHUe AaHHbIX:

Mocbinka: #AA[CHK](cr)

raoe AA — agpec npubopa, ot 00 go FF
[CHK] — KoHTponbHas cymma

(cr) — cumBon nepesoga ctpoku (0x0D)

OTBerT: >(paHHble)[CHK](cr),

roe (MaHHble) — 3anucaHHble nodpsa 6e3 npoGernoB pesynbTaTbl BCEX 8 M3MepeHwin B
OECATUYHOM MpeacTasneHvn. OnvHa kaxgon sanvcy o6 OoHOM U3MEPEHWM paBHa MATM CMMBOSaM,
NonoXeHWe AecATUYHOM Touku Npubop onpedensieT aBTOMaTMYecku B 3aBUCUMOCTU OT U3MEPEHHOro
3HayeHus. Mpy BO3HVWKHOBEHUM B M3MEPUTESNTbHOM KaHase WCKITHYUTENbHON cuTyaumm (M. n. 4.2.4)
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BOo3BpallaeTcsa 3HaveHne -99999 unu +99999. [MarHOCTUKM TUMa WUCKMIYUTENbHOM CUTyauuu He
Npon3BOANTCS.

Mpumep — >+100.23+34.050+124.56+07.331-101.45+1038.9-50.501+05.880[CHK](cr)
Mpy cMHTaKkcuyeckon owmnbke unm owmbke B KOHTPOIILHOW CYMME: HMKaKoro oTBeTa

MNokaHanbHoe cYMTbIBaHME AaHHbIX:

Mocbinka: #AAN[CHK](cr)
roe AA - apgpec npubopa, ot 00 oo FF
N — Homep kaHana ot 0 go 7
[CHK] — KoHTpornbHas cymma
(cr) — cumBon nepesoga ctpoku (0x0D)
OtBerT: >(paHHble)[CHK](cr)
roe (AaHHble) — [OecsTUYHOEe npeacTaBfieHue pesynbTata U3MepeHusi, CO 3HakoMm (MNsTb
3HavaLmx uudp).
Mpumep — >+120.65.

Mpw 3anpoce gaHHbIX C HecywecTBytowero kaHana oteeT: 2AA[CHK](cr)
Mpu cMHTakcnyeckon owmnbke unm owmbke B KOHTPOIBHOW CyMME: HMKaKoro oTBeTa.

4.2.4 UcknouuTtenbHble cUTyauum

Ecnu nmeeTt MecTo ucknouutensHas cutyaums (Hanpvmep, obpblB gatyuka), To Npyu UCMpaBHOM
npubope NPonCxoamnT nepeaaya crneumanMaMpoBaHHOro nakeTa.

Mpu nepenaye koda UCKIMYMTENBHON CUTyaumm npu obmeHe no npotokony OBEH npowvcxoamt
nepefava naketa, B nosie faHHbIX KOTOpOro uaeT ogHobanToBas nocbinka. bat conepxut nepsble 4
6uta paBHble 1, BTOpble 4 6uTa cogepxaT Ko UCKMHUYUTENBHOM cuTyauun (cMm. Tabnuuy 4.3).
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Mpy BO3HWMKHOBEHWM WCKIOYMTENBHON cuUTyauum npu obmeHe no npotokony ModBus koa
UCKIIOYNTENBHON CUTyauun nepefaeTca B perucTpe cratyca, a B perncrpax, coaepxalumx
pe3ynbTaTbl UBMEPEHNS, COXPaHAIOTCA NOCNeAHNE KOPPEKTHO MOMyYeHHbIE 3HAYEHNS.

Ta6nuua 4.3
XapakTep UCKNIOYMTENbHON CUTyauum [Onsa npoTtokona Onsa npotokona
OBEH: 3HauyeHue B ModBus: 3Ha4eHue B
nocbinke perucTtpe crartyca
N3amepeHwne ycnewHo nepepaetcs 0x0000
pe3ynbTaT U3MEPEHUs
3HayeHne 3aBeJOMO HEBEPHO 0xFO 0xF000
[aHHble He roToBbl. HeobxoaMmMo AoXxaaTbcs 0xF6 0xF006
pes3ynbTaToB NEPBOrO U3MEPEHUS NOCTE
BKIOYEHMs npubopa
[aTymk oTKNYEH 0xF7 0xF007
Benuvka Temnepatypa cBo60oaHbIX koHUoB TI1 O0xF8 0xFO008
Mana Temnepatypa cBo60oaHbIX koHUoB TI1 0xF9 0xF009
M3amepeHHoe 3HavYeHmne CrULLKOM BENUKO OxFA 0xFOO0A
3aMepeHHOe 3Ha4YeHne CrnLLKOM Marso 0xFB 0xFO0B
KopoTkoe 3amblkaHne gatymka OxFC 0xFO0C
O6pbIB gaTymnka 0xFD 0xFOOD
OtcyTcTBue cBasm ¢ ALIM OxFE 0xFOOE
HekoppeKTHbIN kannmbpoBOYHbIN OxFF 0xFOOF
KO3 pMLUMEHT
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4.3 BoccTaHOBrEHMEe 3aBOACKUX CeTEeBbIX HAaCTpoekK npubopa

BoccTaHoBneHne 3aBoAckux ceTeBbIX HAacTpoek npubopa mMcnomnb3yeTcs Npu yCTaHOBKE CBSA3N
MeXay KOMMbTEPOM M Mpubopom npu yTepe MHopMauuM O 3adaHHbIX 3HAYEHUsIX CeTeBbIX
napameTpoB npubopa.

[na BOCCTaHOBNEHUS 3aBOACKMX CETEBbIX HACTPOeKk npubopa HeobBXxoaMMO BbIMOSMHUTL
cnegyoLwe oencTeuns:

— OTKINOYUTL NUTaHWe npubopa;

— OTKPbITb 3arnyLUKy Ha nuuesow naHenu npubopa;

— yCTaHOBUTbL Mepeknioyatens «1» B nonoxeHne «ON»; npu atom npubop pabotaeT c
3aBOJCKMMM 3HAYEHUSIMU CETEBbIX NapamMeTpoB, HO B €ro MnaMsiTu COXpaHsTCs
YCTaHOBIEHHbIE pPaHee 3HaYeHNs CeTeBbIX NapaMeTpoB;

— BKIIOMUTb NMUTaHUE;

BHumaHue! HanpsikeHne Ha HEKOTOpbIX 3MEMEHTax neyaTHoW mnaTbl npuGopa onacHo Anst
*u3Hu! TIpUKOCHOBEHWE K MeYaTHOW nnate, a Takke MonagaHWe MOCTOPOHHWUX NPEAMETOB
BHYTPb Koprnyca HeonycTUMbI!

— 3anycTtutb nporpammy «KoHdurypatop M110»;

— B OKHE YCTAQHOBKM CBSI3W 3afaTb 3HAYeHWs 3aBOACKMX CeTeBbIX MapameTpoB (B
COOTBETCTBMM C [AaHHbIMKM Tabnuuy 4.4) unu HaxaTb KHOMKy «3aBopckue ceTeBble
HacTponku». CBsA3b C MPMOOPOM YCTAHOBWUTCA C 3aBOACKMMWU 3HAYEHUSIMU CeTeBbIX
napameTpoB;

— cynTaTb 3HaAYeHUs ceTeBbIX NapameTpoB npubopa, BblibpaB komaHay Mpubop | Cuntath
BCe napameTpbl Uiu OTKPbIB Nanky CeTeBble NapamMeTpbl;

— 3admkenpoBaTb Ha Oymare 3HayeHWs ceTeBblX NapameTpoB npubopa, KoTopble Obinu
CYMTaHbI;

— 3aKkpbITb Nporpammy «KoHdpurypatop M110»;
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— OTKIIOYMTb NUTaHue npubopa;

— yCTaHOBUTb nepekntovatens «1» B nonoxeHne «OFF»;

— 3aKpbITb 3arnyLUKy Ha NULEBON NaHenu npubopa;

— BKIMIOYUTB NUTaHWe npubopa u 3anyctutb nporpammy «KoHdpurypatop M110»;

— YCTaHOBUTb 3adUKCUPOBaHHbIE paHee 3HaveHns napameTpoB B OkHE YCTaHOBKM CBS3W C
npubopowm;

— HaxaTb KHOMKYy YCTaHOBUTb CBfA3b W NPOBEPUTb Hanmuyve CBs3M C npubopom, Bblbpas
komaHay Mpu6op | MpoBepuUTb CBA3bL C NPUGOPOM.

Ta6nuua 4.4 — 3aBoacKkue 3Ha4YeHUs ceTeBbIX NapameTpoB npuGopa

MapameTp OnucaHue 3aBoackasi ycTaHOBKa

bPS CkopocTb 06MeHa AaHHbIMKY, 6uTt/c 9600
LEn [nvHa cnoBa AaHHbIX, 6GUT 8

PrtY Tun KOHTPONSI YETHOCTU CITOBA AAHHbIX oTCyTCTBYET

Shit KonnyectBo cTon-6MTOB B NOCHINKE 1

A.Len [nvHa ceTeBoro agpeca, 6ut 8

Addr BasoBebIln agpec npubopa 16

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

5.1 Mo cnocoby 3aluTbl OT NOPAXEHWUS SNEKTPUYECKMM TOKOM Npubop cooTBETCTBYET knaccy I
no MOCT 12.2.007.0-75.

5.2 Mpu akcnnyatauum U TEXHUYECKOM OBCnyXuBaHUM Heobxoaumo cobnoaaTte TpeboBaHus
FOCT 12.3.019-80, «[MpaBun akcnnyataumu 3neKTpoycTaHOBOK noTpebutenen» un «lpaBun oxpaHbl
TpyAa npw aKcnnyaTaumm anekTpoycTaHOBOK NOTpeduTenemny.

5.3 Mpu akcnnyatauum npubopa OTKPbITbIE KOHTaKTbl KNEMMHMKa HaxoAsaTCA No4 HanpshKeHUeM,
onacHbIM ANs XKM3HW YeroBeka. YCTaHoBKY npubopa crnefyeT npousBoaMTb B CrELManm3vpoBaHHbIX
Wwkadax, AOCTYN BHYTPb KOTOPbIX paspeLleH TONbKo KBanuguLMPOBaHHbIM crneumanuctam.

5.4 TMobble nogkmodeHuss K npuGopy M paboTbl MO €ro TEeXHUYEeCKOMy OBGCMyXUBaHMIO
Npon3BOAUTb TONBKO NPU OTKMKOYEHHOM NUTaHUKM NPUBOPa 1 NOAKITOYEHHbBIX K HEMY YCTPOWCTB.

5.5 MNpnbop cootetcTByeT TpeboBaHuam IMb 03-517-02.

5.6 He ponyckaetca nonajaHue BrarM Ha KOHTaKTbl BbIXOAHbIX Pa3beMOB U BHYTPEHHUE
3neMeHTbl Moaynen.

BHumaHume! SAMNPELWAETCA wncnonb3oBaHve Mogyrnen npv Hanmuuum B aTmocdepe KUCroT,
LLlenoYen, Macern 1 NHbIX arpecCrBHbIX BELLECTB.
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6 MoHTax n nogkn4veHne npubopa

6.1 MoHTax npnbopa

MocnenoBaTenbHOCTL MOHTaXa Npubopa crneayoLas:

—  OCyllecTBRsieTCs MOAroTOBKA MOCaJ0YHOrO MecTa B Lkady 3nekTpoobopynoBaHus.
KoHcTpykuma wkada gomkHa obecneymBath 3awmTty npubopa oT nonagaHusi B HEro Bnaru,
rpsi3n U NOCTOPOHHMX NPEAMETOB;

— npubop ykpennsetcst Ha DIN-pelike unu Ha BHyTpEHHeN CTeHKe LuTa 3aLlenkon BHu3. MNpu
pa3mMelleHMn npubopa crnefyet MOMHUTb, YTO MpKU 3KChSyaTauuuM OTKPbITbie KOHTaKThl
KNEMM HaxoAsTCs Nog, HanpshKeHWeM, onacHbIM A4S YeroBEeYeCKon XM3HWU. [locTyn BHYTPb
TakuX LWKadgoB paspeLLeH TOMbKO KBanMUUMPOBaHHbIM crieumanmcTam.

6.2 MoHTaX BHeLLHNUX CBA3en
6.2.1 O6wue TpeboBaHUsA

MutaHne npubopa cnepyeT OCYLLECTBNATL MEPEMEHHBIM UMW MOCTOSHHLIM HaMPSXXEHNEM.

MopknioyeHne K ceTn MepeMeHHOro Toka crneadyeT OCYLeCTBNSATb OT ceTeBoro duaepa, He
CB$I3aHHOTO HENocpeaCcTBEHHO C MUTaHMEM MOLLHOrO curoBoro obopyaoBaHusi. Bo BHelHen uenu
pekoMeHayeTCst yCTaHOBUTL BblkMoYaTenb, obecneunBalolimii OTKMIOYeHMe npubopa OT ceTw.
MuTtaHye Kaknx-nMbo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

MuTaHne NOCTOSIHHBIM Hanps>keHWeM cnefdyeT OCYLLEeCTBMATb OT JOKanbHOTO WUCTOYHMKA
nUTaHUs MoaxoAsLlen MOLLHOCTM, YCTaHOBMEHHOrO B TOM e LkKady anekTpoobopynoBaHus, B
KOTOPOM yCTaHaBnvBaeTcs npuéop.

Cesi3b npubopa no uHTepdericy RS-485 BbINOMHATL NO ABYXNPOBOAHOM cxeme. [OnuHa nuHum
CBA3N OoMmkHa ObiTb He Gonee 1200 meTpoB. MNopknioyeHve criedyeT OCYLEeCTBNATbL BUTOW Mapou
npoBofoB, cobniopgas nonspHocTb. lNpoBog A nogknioyvaeTcs K BbiBogy A npubopa, aHanornyHo
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coeauHsioTCs Mexay coGoi BbiBoAbl B. MoakntoyeHne HEOBXOANMO NPOU3BOANTL NPY OTKIOYEHHOM
nUTaHNM 00OMX YCTPOWCTB.

[Ona obecneyeHnss HafEXHOCTU SMEKTPUYECKUX COEAMHEHWN PEKOMEHAYETCS WCNonb3oBaTb
kabenu ¢ MeOHbIMU MHOTONPOBOMOYHLIMU XUNamu, cevenrem He Gonee 0,75 MM, KOHLbI KOTOPbIX
nepes MNOOKMIOYEHWEM CRefyeT 3a4ucTUTb WM 3anyauTb. 3auuctky un kabeneir Heobxoaumo
BbIMOJIHATb C TakMM pacyeToM, YTOObl Cpe3 M30MsAuuM NIOTHO Mnpuneran K KNeMMHOMN KONOAKe, T.€.
4YTOObI OroneHHbIe y4acTKM NpoBoAda He BbICTynanu 3a ee npegerbl.

6.2.2 NopgkntoyeHmne npmubopa

MopknioyeHne npubopa NnponsBoanTCA criedyowmum obpasom.
[oToBsiTC kabenu pans  coeguHeHust npubopa C gatyMkamy, UCTOMHWKOM MUTaHUs U
nHTepdencom RS-485.
Mpubop noaknovaeTcs Mo cxemaM, npuBedeHHbIM B [Mpunoxenun b, ¢ cobniogeHnem
cneayoLlen nocnegoBaTenbHOCTY onepaumi:
—  npubop NOAKMOYAETCS K UCTOMHUKY MUTaHWUS;
—  MOAKIOYAKTCA NMMHUM CBA3WN C AaT4mMKamu;
—  NOAKMNoYaKTCA NMHUK nHTepdenca RS-485;
—  nopaeTcs NUTaHue Ha npudop.

BHumaHume!

1 MopgknioyaTb akTWBHble npeobpas3oBaTeny C BbIXOAHBIM CWUFHANoOM B BWAE MOCTOSHHOMO
HanpsbkeHus (-50,0.+50,0 vB mnn 0...1,0 B) MoXHO HenocpeACTBEHHO K BXOAHbLIM KOHTaKTam
npubopa.

2 MopknoyeHve npeobpasoBatenein ¢ BbixogoM B Buge Toka (0...5,0 MA, 0...20,0 MA wnn
4,0...20,0 MA) — TonbKO MOCME YCTaHOBKU LUYHTUPYIOLLEro pesuctopa conpoTuerneHvem 50,0 Om
(monyck He 6onee 0,1 %), MoAKMOYEHVME KOTOPOro HEOOXOAMMO MPOM3BOAUTL B COOTBETCTBUM C
pucyHke 7.1,6, T.e. BbIBOA pe3ncTopa AOMKEH 3aBOAWUTLCS C TOW e CTOPOHbI BUHTOBOW KIEMMbI, Y4TO
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1 nposof OT partyuka. [Mpu ucnonb3oBaHuM npoBofa ceveHvem Gornee 0,35 MM KoHel npoBoaa u
BbIBOJ pe3ncTtopa Heo6X0AMMO CKpy4mBaTh UNn CnasTh.

uu fele]

Ru

HenpaeunbHo! npaeunbHo!
a) 6)
PucyHok 7.1

BaxHo! HeBbinonHeHune atoro Tpe6OBaHVIF| MOXeT MPUBECTU K NponagaHUo KOHTaKTa Mexay
BbIBOAOM pe3NCTOpa N KNnemMmbl, YTO NoBJieYeT NoBpeXaeHne Bxoga an60pa.

6.3 «bbicTpas» 3ameHa npubopa

KOHCprKLlMFI Knemm npwﬁopa Nno3BONIAET OCYLLEeCTBUTb OnepaTuBHYKO 3aMeHy npm60pa 6e3
OeMOHTaXa NOAKMKYEeHHbIX K HEMY BHELUIHUX nuHu cBasu. MNocnegoBaTenbHOCTb 3aMeHbI npm60pa

cneaywuwas:

obecTounBaloTCA BCE NUHUM CBHA3W, Moaxogslime K anI60py, B TOM 4ucne nuHum
nuTaHuA;

BbIBUHYMBAKOTCA KPENEXHbIE BUHTbI MO Kpaam BerHeVI N HWXKHEWN KIEeMMHbIX KOTNOAOK;
CbeMHas YacTb KIEeMMHOW KOMogku oTaensieTcs o7 an6opa BMeCTe C
NOAKNKYEeHHbIMU BHELWWHUMU JUHUAMWU CBA3WU MPU NOMOLLKM OTBEPTKM unn Opyroro
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NoAXOAsALEro WHCTpYMeEHTa (ydaneHue Knemm u3obpaxeHo Ha pucyHke E.1 B
Mpunoxenun E);

npubop cHumaeTtcs ¢ DIN-peliku (Mnu OTBMHYMBAETCA OT BHYTPEHHEW CTEHKU wkada),
a Ha ero MecTo yCTaHaBNMBAETCs [pPYron C MpefBapuTenbHO - yAaneHHbIMu
pasbeMHbIMM YaCTAMM KIeMM;

K YCTaHOBINEHHOMY Mpubopy MOACOEAMHSAIOTCS pa3beMHble 4YacTu KMemMm C
NOAKMIOYEHHBIMU BHELLUHUMUW NIMHUSIMW CBSAI3Y;

3aBMHYMBAIOTCS KPENEXKHBIE BUHTBLI MO KpasiM 06enx Knemm.

6.4 NMomexu n metoabl UX NoaaBneHUs
6.4.1 Ha paboty npnbopa MoryT oka3sbiBaTb BINSIHWE BHELLHWE NMOMEXM:

noMexu, BO3HUKatOLLME noa AeicTBMEM 3MEKTPOMArHUTHbIX nonem
(aneKkTpomarHWTHbIe NomMexu), HaBoaMMbIe Ha cam nNpubop;

NoMexu, BO3HUKaloLLWe B NUTaloLLEl ceTu.

Ons yMEHbLUEHWUSI BRUSIHWSI 3NEKTPOMAarHUTHLIX MOMeX HeoBGXOAMMO  BbIMOMHSATHL
npVBEAEHHbIE HIKE peKOMeHJaLmm:

npy NpoKnagke AMMHY CUrHanbHbIX NMHWIA criedyeT Mo BO3MOXHOCTW yMeHbLuaTb W
BbIJENSATb UX B CAMOCTOSTENbHYH Tpaccy (Unv HECKOMNbKO Tpacc), oTAeneHHyo(bIX) oT
cunoBbIx kabenen;

obecneunTb HaOeXHOe SKpaHMpPOBaHWE CUFHamnbHbIX JMHUA. JkpaHbl cneayeT
3MEKTPUYECKM N30MUPOBATL OT BHELLUHErO 0GOPYA0BaHMS HA NMPOTSHKEHUM BCeil Tpacchl
1 NOACOEANHSATD K 3a3€MIEHHOMY KOHTaKTY LUUTA YNPaBReHUs:;

npnbop pekoMeHAyeTcs ycTaHaBnMUBaTb B METANNMYECKOM LuKady, BHYTPU KOTOPOro
He AOMKHO GblTb HUKakoro curoBoro obopyaoBaHus. Kopryc lkada AormkeH ObiTh
3a3eMreH.

Ons ymMeHblUEHUS MOMEX, BO3HUKALWMX B NUTAKOLLEN ceTw, crnedyeT BbINOMHATb
crepyloLme pekoMeH4aumum:
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—  noAaknYaTh NpUGop K NUTALOLWEN CETU OTAENBHO OT CUIOBOrO 06OPYAOBaHNS;

—  MPW MOHTaxe CUCTEMbI, B KOTOpon paboTaeT npubop, criegyeT yuuTbiBaTb Mpasuna
opraHmsaumm acpheKTUBHOIO 3a3eMITEHUS 1 NPOKINAAK/A 3a3EMITEHHBIX 3KPaHOB:

—  BCe 3asemnsiowye NMHUM U 9KpaHbl NpOoKNaAbiBaTb MO CXeme «3Be3nay», npu 3ToM
HeobxoanMo 0GeCneUYnNTb XOPOLLMIA KOHTAKT C 3a3eMIIiEMbIM 3TIEMEHTOM;

—  3aseMnAloWMe LEenM [OOMKHbl OblTb BbIMOSIHEHbI Kak MOXHO 6Goree TOnCTbiMU

nposogamu;
—  ycTaHaBnuBaTb (UrnbTpbl ceTeBblx Momex (Hanpumep, OBEH BC®) B nuHusix nutaHus
npubopa;
— ycTaHaBnuBaTb wuckporacswme uUNbTpel B NIUHWSX  KOMMYTauuu  CUIIOBOTO
obopynoBaHus.

6.4.2 B ycrnoBusX CUMbHbIX 3MEKTPOMAarHUTHbIX MOMEX WNM B CUTyauuu, Korga He yaanocb
obecneunTb AOMKHBIA YPOBEHb 3alUMTbl OT HUX, BO3MOXHO CTUpaHWe AaHHbIX, XPaHsALWMXCS B
3HEeproHesaBUCKMMOW MamaTy npubopa. 3TV AaHHble (B OCHOBHOM KOH(UrypaLMOHHble napameTpbl)
MOryT BbITb BOCCTAaHOBIEHbI MPY MOMOLLM nporpammbl  «KoHdurypatop M110».
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7 TexHn4yeckoe obcnyxuBaHue

7.1 O6cnyxuBaHue npubopa Npu aKchnyaTaumMmn 3aKkniyaeTcst B ero TeXHUYeckoM ocmotpe. Mpu
BbINONHEHUN paboT nonb3oBaTenb OOMKeH cobnogate Mepbl 6e3onacHoctu (Pasgen 6 «Mepbl
B6e3onacHoCTu»).

7.2 TexHu4yecknii ocMoTp npubopa NpoBOAMTCA OBCNYXUBAIOLLMM MEPCOHANOM He pexe OfHOro
pa3a B 6 MecsiLieB U BKIo4aeT B cebs BbIMONHEHWe criedyoLwyx onepawmii:

— OYUCTKY Kopryca npubopa, a Takke ero KNeMMHbIX KONOAOK OT MbInu, rPsi3u U MOCTOPOHHMX
npeameTos;
— NpoBepKy KavecTsa kpenneHus npubopa Ha DIN-pelike nnu Ha cTeHe;
— MNpOBepKy KayecTBa NOAKIYEHNS BHELLHWX CBA3EN.
OB6HapyeHHble NpK 0CMOTpe HeJoCTaTKv cneayeT HeMeAneHHO YCTPaHUTb.
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8 MapkupoBka u ynakoBka

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

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

Mpunbop ynakoBbIBaeTCsi B NOTPEOUTENLCKYHO Tapy U3 ro)pMpoBaHHOIO KapToHa.
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10 TpaHcnopTupoBaHue U XpaHeHue

Mpnbopbl TpaHCMOPTMPYIOTCA B 3aKpbITOM TpaHcnopTe moboro Buaa. KpenneHve Tapbl B
TPaHCMOPTHLIX CPEACTBax [AOMMKHO MPOM3BOAUTLCA COMMacHoO npasunaM, [AeNCTBYOLWMM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.

YcnoBus TpaHCMOpPTUPOBaHUA AOMKHbI COOTBETCTBOBaTh ycrousam 5 no MOCT 15150-69 npu
TemrepaTtype OKpyxaiLlero Bo3gyxa oT MuHyc 25 go +55 °C c cobniogeHnem mep 3awuTtbl OT
yAapoB 1 BUGpauui.

MepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOM Tape MOLUTYYHO UMW B KOHTEHepax.

YcnoBus xpaHeHust B Tape Ha ckaje U3roToBUTENs U NoTpebuTens [OMmKHLI COOTBETCTBOBATb
ycnosusim 1 no FOCT 15150-69. B Bo3agyxe He [OMKHbI MPUCYTCTBOBaTL arpeccuBHbIE MPUMECH.

Mpubopbl crnepyeT XpaHUTb Ha cTennaxax.

11. KoMnnekTHOCTb

Mpn6op 1 wr.
MacnopTt 1 3K3.
PykoBoacTBo no akcnnyatauum 1 3ka.
[apaHTUHLIA TanoH 1 3k3.
KomnakT-guck ¢ MO 1 wr.
MpumeyaHne - W3rotoBuTeNnb OCTaBnsieT 3a COOOM NpaBO BHECEHUSI [OMOSNIHEHUA B

KOMMINEKTHOCTb n3genus. MNonHas KOMNNeKTHOCTb YKa3blBaeTCA B nacnopTe Ha I'Ipl/l60p.
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12 NapaHTUIHbIE 06A3aTenbLCTBA

12.1 WsrotoBuTenb rapaHTupyeT cooTBeTCTBME nMpubopa TpeboBaHuam TY npu cobniogeHum
YCMNOBUIA 3KCMIyaTaumm, TpPaHCNOPTMPOBaHWS, XpaHEHNS N MOHTaxa.

12.2 MapaHTWiHbIN cpok akcnnyatauun 30 mMecsaueB Co AHSA NPOAaXM.

12.3 B cnyyae Bbixoga npubopa u3 CTpos B TeYeHWe rapaHTUMHOrO cpoka mnpu cobniogeHun
nonb3oBaTenem YCroBuI 3KCMyaTaumun, TPaHCMOPTUPOBaHNSA, XPaHEHUS U MOHTaxa npeanpusitie
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHbIi PEMOHT UMW 3aMeHy.

12.4 TMopspok nepefayn n3genvs B pEMOHT COAepXaTcs B MacrnopTe U B rapaHTUAHOM TaroHe.
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mum YCTaAaHOBOYHbIN HYepTeXu

MpunoxeHune A. Na6apuUTHbI

Ha pucyHke A.1 npuBeaeHbl rabaputHele pasMmepsbl npubopa.

PucyHok A.1 — FaGapuTHbIN YepTex
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Ha pucyHke A.2 npuBeaeHbl yCTaHOBOYHbIE pa3Mepbl Npubopa.

7Y
4

N

102

=

T\

_ 55

I

PucyHok A.2 — YcTaHOBOYHbIN YepTex

48



MpunoxeHue B. MogknioyeHne npndopa

O6wuii yepTex npubopa € yka3aHUsAMY HOMEPOB KIEMM U pacnonoXeHne nepeknioyaTenen n
CBETOAMOAOB NpeacTaBneH Ha pucyHke b.1, HasHaveHve knemm npvBegeHo B Tabnvuy b.1.

HasHaueHue nepekntovaTtenen:

«1» — BOCCTaHOBMEHME 3aBOACKMX CeTeBbIX HacTpoek (cMm. pasgen 4.3). 3aBoACKOe MOnoXeHue
nepekntoyatens — «OFF» (3aBoackue ceTeBble HACTPOMKU OTKITOYEHbI).

«2» — He ncnonb3yeTcs.

«3» — He uUcnonb3yeTcs.
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Ta6nuua B.1 — HazHayeHMe KOHTaKTOB KITeMMHOW KONoaKu npubopa

Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa

1 Mutanue ~ 90...264 B unu, 13 RS-485 nuHna B
MuHyc nuTtaHusa = 20...375 B

2 Mutanue ~ 90...264 B unw, 14 RS-485 nuHna A
nntoc nutandma = 20...375 B

3 Bxog 1-1 (Al1-1) 15 Bxog 5-1 (Al5-1)

4 Bxog 1-2 (Al1-2) 16 Bxog 5-2 (Al5-2)

5 Bxog R (Al-R) 17 Bxog R (Al-R)

6 Bxog 2-1 (Al2-1) 18 Bxog 6-1 (Al6-1)

7 Bxog 2-2 (Al2-2) 19 Bxog 6-2 (Al6-2)

8 Bxog 3-1 (AI3-1) 20 Bxog 7-1 (Al7-1)

9 Bxog 3-2 (Al3-2) 21 Bxog 7-2 (Al7-2)

10 Bxog R (Al-R) 22 Bxog R (Al-R)

11 Bxog 4-1 (Al4-1) 23 Bxog 8-1 (Al8-1)

12 Bxog 4-2 (Al4-2) 24 Bxog 8-2 (Al8-2)

MpumeyaHne — Bce knemmbl Al-R coeguHeHbl Mexay coboii BHyTpu npubopa, noaknoyaTtb

OaTYMKN MOXKHO K MH0BO0N 13 HUX.
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CxeMbl NOAKMIOYEHUST 4aTYMKOB Pa3fnYHbIX TUMOB NpMBeAeHbl Ha pucyHke b.2 — B.7.

TC Al-R

T AIX-2

AlX-1

PucyHok B.2 — Cxema nogkntoyeHus
TepMoMeTpa CONPOTUBIEHUSA

Al-R
oo +1 | AIX-2
= | AX-1

PucyHok B6.4 — Cxema noakntoyeHus
aKTUBHOIO AaTyuKa c BbIXOAOM B Buge
HanpsXXeHUs
-50.0...50.0 MBunn 0...1.0 B

Al-R

:— AIX-2
AIX-1

PucyHok B.3 — Cxema nogkntoyeHus
TepMOo3neKTpMyeckoro npeodpasoBarens

Datumnk Al-R

+e— )= 2 AIX-2
l--'I'I Hu.|

- — = AIX-1

PucyHok B.5 — Cxema noaknto4YeHus akTMBHOro
AaTyMuKa ¢ ToOKoBbIM Bbixogom 0...5.0, 0...20.0
nnu 4...20.0 mA

(Rw=50,000 + 0,025 Owm)
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Al-R K14 R1
AIX-2 AlIX-1

Al-R
AlX-1 R2 AIX-2

»_o—9—o

K2
R1=R2 =200 - 3000 Om

PucyHok B.6 — Cxema nogkntoyeHus PucyHok B.7 — Cxema noakno4eHUs1 ANCKPETHbIX
AaTyMKa NonoXeHUA pe3MCTUBHOro Tuna DaTYMKOB KCYXU€ KOHTaKTbI»
0...900 Om unu 0...2000 Om
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MpunoxeHue B. MapameTpbl npndopa

O6wue napameTpbl npubopa npefdcTaBrneHbl B Tabnuuy B.1, koHdurypaumoHHble — B
Tabnuuy B.2.

B Tabnuuy B.3 npeacrtaBneHbl onepaTuBHble napameTpbl npoTtokona OBEH, B tabnuuy B.4 —
permcTpbl npoTokona ModBus.

MonHbI NnepeyeHb napameTpoB npubopa ¢ ykaszaHvem Tunos, nmeH, HASH-cBepTok, cnocoba
MHOEKCaUMM WU OMana3oHOB 3HaveHuin npveedeH B dhanne «Mapametpbl MB110-8A» Ha komnakT-
OVCKe, BXOASLLEM B KOMMNIEKT NocTaBku npubopa.

Ta6nuua B.1 — O6wue napameTpbl

Uma HasBaHue [OonycTumbie 3aBoackas
napameTpa napameTpa 3HaveHus yCTaHOBKa

dEv HaseaHwe npuGopa 0o 8 cumsonos MV110-8A

VvEr Bepcusa MO 0o 8 cumBonoB YCT. U3roToBUTENEM

exit

MpuunHbl Nepesanycka
npubopa

0: nporpaMMHsIin c6poc
6: annapaTHbIi copoc

7: BKMIOYEHME NMUTaHNA
8: CTOpPOXeBON Tanmep

Ta6bnuua B.2 — KoHdurypaumoHHble napameTpbl

MapameTtp OonycTumbie Kom- 3aBopackas
Ums | HasBaHue 3HaYeHus MEHT. | ycTaHOBKa
Manka BXOObl
Cj-.C Pexum paboTbl aBTOMaTU4ECKON KOppPEeKLn 0: BbikntoyeH BkntoyeH
no TemnepaType cBob6oaHbIX koHLoB TI1 1: BknioyeH
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MpoaonxeHune Tabnuubl B.2

Umsna HasBaHue HdonycTumble 3Ha4YeHus KomMmeHT. 3aBoackas
yCTaHOBKa
in-t Twvin patymka 00 JaTynk oTKNOYEH
02 | Cu50 (0=0,00426)
10 | 50M (0:=0,00428)
08 | Pt50 (0=0,00385)
09 | 50M (¢=0,00391)
01 Cu 100 (0=0,00426)
15 100M (0=0,00428)
03 Pt 100 («=0,00385)
04 | 100M (0¢=0,00391)
30 | Ni100 (0¢=0,00617)
31 Cu 500 (0=0,00426)
32 | 500M (0=0,00428) JlaTumk oTknoueH
33 Pt 500 (0=0,00385)
34 | 500M (0¢=0,00391)
35 | Ni500 (0=0,00617)
36 | Cu 1000 (¢=0,00426)
37 1000M (=0,00428)
38 Pt 1000 (0=0,00385)
39 10000 (2=0,00391)
40 Ni 1000 («=0,00617)
16 | TCM rp.23 (53 Om) (0:=0,00426)
05 | TXK(L)
21 | KK (J)
20 | THH (N)

55




MpoaonxeHune Tabnuubl B.2

WUma | HasBaHue [donycTumble 3Ha4YeHUsA Kom- 3aBoackas
MEHT. yCcTaHOBKa
int | Tun 06 | TXA (K)
naruuka 18 | TAN(S)
19 | TNN (R)
17 | TNP (B)
22 | TBP (A-1)
23 | TBP (A-2)
24 | TBP (A-3)
25 | TMK(T)

13 | Tok 0...5 MA

12 | Tok0...20 mA

11 | Tok 4...20 MA

07 | Hanpsikenne -50...+50 mB

14 | Hanpsxenue 0...1 B

26 | Pe3ncTuBHbIN AaTUMK 3aBWKKM OT 25 00
900 Om

41 | Pe3nCTUBHbIN AaTYnK 3aABWKKK OT 25 Ao
2000 Om

27 | JaTymk nonoxeHus 3aaBWXKKN C TOKOBbLIM
BbixogoMm 0(4)...20 mA

28 | [daTymk nonoxeHus 3afBUXKKN C TOKOBbLIM
Bbixogom 0...5 MA

29 | JdaTt4ymku KOHTaKTHble (cyxue)

Oatumk
OTKIIOYEH
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MpoponxeHue Tabnuubl B.2

Umsn HasBaHue OonycTumbie Kom- | 3aBoackas
3Ha4YeHusA MEHT. | ycTaHOBKa
in.Fd | MNocTosiHHas BpemeHu LumncpoBoro punbTpa o1 0 go 1800 0.0
ItrL Mepwopg onpoca gaTynka o7 0.3 8o 30 0.5
in.SH | CaBur xapakTepucTuku gatymka ot -999 no 9999 0.0
in.SL | HaknoH xapakTepucTuku gatyvka o1 0.9 10 1.1 1.0
in.FG | MNonoca undpoBoro gunbTpa o1 0 go 9999 0.0
Ain.L | HwxkHsas rpaHnua guanasoHa uamepeHus oT -999 no 9999 0.0
aKTUBHOrO garTyvka
Ain.H | BepxHsisi rpaH1Ua ananasoHa u3MepeHust ot -999 no 9999 100.0
aKTMBHOrO gartyuka
dP CmelleHne OeCATUYHON TOYKU 0,1,2,3 1
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OKoH4YaHue Tabnuubi B.2

Umsa HasBaHue OonycTumble 3Ha4YeHUsA KommeHT. | 3aBoackas
ycTaHOBKa
Manka CETEBbIE MNAPAMETPbI
BPS CkopocTb 06MeHa gaHHbiMu | 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 [nvHa cnoBa AaHHbIX 0:7;1:8 8
PrtY Twn koHTpoOnsi 0: otcyTcTBYET (NO) no
YETHOCTU AaHHbIX 1: yeTHOCTL (Even)
2: HeyeTHocTb (Odd)
Shit KonunuectBo cTon-6mt 0: 1 cout 1 cout
1: 2 cbuta
A.LEn | OnuHa ceTeBoro agpeca 0:8 [6nT] 8
1: 11
Addr BasoBhkin agpec npubopa MpoTokon OBEH: 16
0...247 pna A.LEn =8
0...2032 gnst A.LEn = 11
MpoTokon ModBus:
1...247
MpoTokon DCON:
0...255
Mopgpo6Hee cm. Mpunoxenue I
rS.dL | 3agepxka oTBeTa no cetu 0...65535 [mc] 2
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BHumaHue!

—  PrtY=1; Sbit=1;
—  PrtY=2; Sbit=1;

HeB03MOXHO uCMonb3oBaHve B Mpubope criedyrowmnx coyeTaHud CceTeBbIX
napamMeTpoB (M3-3a annapaTHbIX OrPaHNYEHUI):
—  PrtY=0; Sbit=0; Len=0 (KOHTpOmnb YeTHOCTMK OTCYTCTBYET, 1 cTON-OUT, 7 BUT);

Len=1 (npoBepka Ha YeTHOCTb, 2 cTon-6uTa, 8 6uT);
Len=1 (npoBepka Ha He4YETHOCTb, 2 cTon-6uTa, 8 6uT).

Ta6bnuua B.3 — OnepaTtuBHble napameTpbl npoTtokona OBEH

O6o3HavyeHue HasBaHue ®opmar KommeHTapum
AaHHbIX
rEAd M3amepeHHast BenuunHa | Yucno c Mpw wtatHon cutyauum (6 GanT):
nnasatoLlen usMepeHHas BenuyuHa (4 6aiTa)
TOYKOW + Bpems ee namepenus 0,01 c
Float 32 + (Tonbko uTeHue) (2 GawTa)
mMoandukaTop
BpEMEHU
0xFO Mpw HewTaTHOM cuTyauum (1 6anT):
BblYMCIIEHHOE 3HaYeHne 3aBefoMO
HeBepHO
OxF6 [laHHbIE He rOTOBbI, UI3MEPEHUS eLLe
He npov3BeAeHb!
OxF7 [aTumK OTKNOYEH
OxF8 TemMnepatypa xonogHoro cnasi
CMULLIKOM Benvika
0xF9 TemMnepatypa xonogHoro cnasi

CJ/IMLIKOM Mana
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OKoHuYaHue Tabnuubl B.3

O603HavYeHne HasBaHue ®opmar KommeHTapumn
OaHHbIX
rEAd OxFA BblymcneHHoe 3HavyeHne Crinwkom

BENUKO

0xFB BblymcneHHoe 3HavyeHne Crinwkom
marno

0xFC KopoTkoe 3aMblkaHue

0xFD O6pbIB AaTymka

OxFE OtcytcTBue cBasu ¢ ALM

OxFF HeKkoppekTHbI KanMbpOBOYHI

KoadppumumneHT

Ta6nuua B.4 — Peructpbl npotokona ModBus

MapameTp Tvn (h;:i[;ec peruca):c)
MonoxeHne AeCATUYHON TOYKN B LIENTOM 3HAYEeHUMU int16 0000 0
ans Bxoga 1 (3Ha4y. DP)
Llenoe 3HaueHve nsmepeHue Bxoga 1 co CMeLLeHneM int16 0001 1
TOYKM
Cratyc usmepenuns Bxoaa 1 (Kog UCKMHOYUTENBHOWN int16 0002 2
cuTyauum)
Linknunyeckoe Bpems nsmepexus exoga 1 int16 0003 3
MamepeHune Bxoda 1 B NpeacTaBneHun ¢ nraBatoLem Float32 0004,0005 4.5
TOYKOW

60




OKoHuYaHue Tabnuubl B.4

MapameTp

Tun

Appec peructpa

(hex) (dec)
MonoxeHne AecATUYHON TOYKU B LIENTOM 3Ha4YeHUn int16 0006 6
ans Bxoga 2 (3Ha4y. DP)
Llenoe 3HaueHve nsmepeHue Bxoga 2 Co CMeLLEHNEM int16 0007 7
TOYKM
CraTtyc usmepeHuns Bxoaa 2 (Kof UCKMHYUTENBHOW int16 0008 8
cuTyauum)
Linknnyeckoe Bpems nsmepeHus Bxoga 2 int16 0009 9
M3mepeHune Bxoda 2 B NpeacTaBneHUN C NraBatoLem Float32 000A,000B 10,11
TOYKOW
MonoxeHne AECATUYHON TOYKM B LIENIOM 3HaYEeHUN int16 002A 42
ans Bxoga 8 (3Ha4y. DP)
Llenoe 3HaueHve nsmepeHue Bxoga 8 co CMeLLeHneM int16 002B 43
TOYKM
CraTyc nsmepeHus Bxoaa 8 (Koa UCKMoYUTENbHOM int16 002C 44
cuTyauum)
Linknnyeckoe Bpems nsmepeHus Bxoga 8 int16 002D 45
MamepeHune Bxoaa 8 B NpeacTaBneHnn ¢ nraBatoLem Float32 002E,002F 46,47

TOYKOW
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MpumeyaHus

1 Bce perncTpbl TOMbKO Ha YTEHWE, YTeHne perncTpoB ocyllecTBnseTcs komaHgamu 03 nnu 04
(npnbop nopaepxuBaeT 06e KOMaHAbI).

2 Npu nepepayve 4-x banTHbIX 3HayeHur (Tun Float 32) cTtaplwee cnoBo nepegaeTcs B perucrpe
C MEHbLUMM HOMEPOM.
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MpunoxeHue I'. O6WMe cBeaeHUs1 NO NpoTokonam oomeHa RS-485

.1 NapameTpbl npoTokona OBEH, uHaekcaumnsa napametpoB

MapameTpbl B Npubope paspensoTcs Ha 2 rpynnbl: KOHMUIypaLMOHHbIE U onepaTuBHbIE.

KoHdurypaumoHHbie napameTpbl - 37O NapameTpbl, onpeaensiowme koHdurypaumio npubopa,
3HaYeHns, KOTOPbIM Nonb3oBaTenb NpMcBaMBaeT C MOMOLLLIO NPOrpamMmMbl-KOHUryparTopa.

KoHdurypauvoHHbiMM  napameTpaMu HacTpavBaloTCcs CTPyKTypa npubopa, onpepenstorcs
ceTeBble HAaCTPOWMKN U T. A.

3HaveHnsa KOHMUIrypaLMOHHbIX NapaMeTpoB XPaHATCS B 3HEProHE3aBMCUMON NamaTh npmbopa n
COXPaHSIIOTCS NP BbIKMIOYEHUN MUTAHWS.

OnepaTtvBHbIe NapameTpbl — 3TO [AaHHble, KOTOpble NpuMbop nepefaet no cetn RS-485 npu
3anpoce OT MacTepa CeTu: KOMMbiOTepa, KOoHTponnepa unu npubopa-perynaropa. OnepaTuBHble
napameTpbl OTpaxatoT TeKyLLee COCTOSIHUE perynmpyemoi CUcTeMsl.

Kaxabli napameTp nMeeT MMsi, cocTosiliee M3 naTUHCKUX b6yks (40 4-X), koTopble MOryT ObiTb
pasfeneHbl Toukamu, U HasBaHue. Hanpumep, «3apepxkka otseta no cetu» rS.dL, roe «3agepxka
oTBeTa Mo ceTn» — HasgaHwue, rS.dL — nums.

KoHdurypauvoHHble napameTpbl MMeIT Takke WMHAEKC — uudpy, OTNMYaloLLlylo napameTpsl
OOHOTUMHBIX 3NeMEHTOB. MHAOeKC nepepaeTcsi BMeCcTe CO 3HaveHueMm napametpa. [Mpu pabote c
KoHdpurypatopom M110 nonb3oBaTens cam He paboTaeT ¢ MHAekcamu, 3To AenaeT nporpamma.

OnepaTtuBHble NapamMeTpbl He UMeloT uHaekca. OHM MHOEKCUMPYIOTCS Yepe3 ceTeBOW agpec.
MoapobHee 0 MHAEKCaUMN onepaTMBHBIX MapameTpoB cM. M. 4.2.1.

63



.2 Ba3oBbIil agpec npubopa B ceTn RS-485

Kaxpabin npubop B cetn RS-485 nomkeH UMeTb CBOW YHUKarbHbI 6a30BbIi agpec.

Appecauus B npotokone OBEH

InuHa 6asoBoro agpeca onpefenserca napametpom A.Len npu 3agaHnn ceteBbix HacTpoek. B
agpece MoxeT 6biTb 8 Nnbo 11 6ut. CooTBETCTBEHHO, AMana3oH 3Ha4YeHuin 6a3oBoro agpeca npu 8-
6uTHOM agpecaumm — 0...247, a npu 11-6utHon agpecaumm — 0...2032.

B npotokone OBEH npenycmoTpeHb! LUMpokoBeLLaTernbHble agpeca, npu 8-6utHon agpecaumm —
255, a npu 11-6utHon agpecauun — 2040...2047.

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

Mo ymonuaxuto npubop nmeet basosbi agpec =16.

BasoBbin agpec kaxporo crnepytouero npuéopa MB110-8A B ceTu 3agaetcs no copmyne:
[6a3oBbIt agpec npeablayLiero npubopa +8]. Takum o6pasom, noa kaxabln Nnpubop pesepBupyeTcs 8
ceTeBbIX agpecoB. [Ins COBMECTUMOCTW MpuHUMNA agpecauun ¢ APYriMA MoOAynsaMu ceMencTBa
Mx110 pekomeHAyeTCcs 3aAaBaTb CETEBOW afpec KpaTHbIM 8.

Appecauus B npotokone ModBus.

[vanasoH 3HayeHuin 6a3oBoro agpeca B npotokone ModBus — 1...247.

LLinpokoBeLLaTenbHbIN agpec B npotokone ModBus — 0.

Appecauus B npotokone DCON.

[vanasoH 3HayeHui 6asoBoro agpeca B npotokone DCON — 0...255.
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.3 MacTep cetn

[Onsi opraHu3auum obMeHa AaHHbIMU B ceTu no uHTepdelicy RS-485 Heobxogum MacTep ceTtu.
OcHoBHas dyHKkuma MacTtepa ceTu - uHMUMMpoBaTb OBMeH AaHHbIMKM Mexay OTnpasutenem u
Monyyatenem AaaHHbIX. Mpubop He MoxeT ObiTb MacTepom ceTu, OH BbICTynaeT B ponu oTnpaBuUTens
OaHHbIX.

B kavectBe MacTepa ceTn MOXXHO MCMOMNb30BaTh:!

— nporpammupyemble koHTponnepbl OBEH MK;
— MK ¢ nogkntoyeHHbIM nNpeobpasoBaTenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) nnu
USB/RS-485 (Hanpumep, OBEH AC4).
B npoTokonax OBEH, ModBus 1 DCON npegycMoTpeH Tonbko oauH Mactep cetu.
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MpunoxeHue [1. DcTnpoBKa npmubopa

0.1 O6wme ykaszaHus

|'OCTVIpOBKa npwﬁopa 3aKn4aeTca B nposeaeHnn TEXHOJTIOMM4YeCKnx onepaumﬁ,
obecneyrBaloLLNX BOCCTAHOBIIEHWE €r0 METPOJIOrM4YECKUX XapaKTepUCTUK.

BHumaHue! Heo6xoauMMoCTb NpOBEAEHMSI IOCTUPOBKU ONPEAENSIETCS MO pe3yrbTaTam MoBepPKM
npubopa M OOMKHA  MPOWM3BOAWUTLCS  TOMbKO  KBaNMMUUMPOBAHHLIMW  chieuManucTamu
METPOIIOrMYECKUX CyX0, OCYLLECTBSOLLMX NMOBEPKY.

Bo Bpemsi 1OCTUMPOBKM MNPMOOP BLIYUCISIET COOTHOLLUEHUSI MeXOy MOCTYMUBLLUMMY BXOAHLIMU
CcuUrHanamMmm u curHanamMmm CoOOTBETCTBYHOLLMX OMOPHbLIX TOUYEK CXEMbI.

Mpn NonoXuUTenbHbIX pe3ynbTaTax KCTUPOBKM B OKHO MpOLeaypbl HOCTUPOBKMA BbIBOAMTCA
coobLeHne, YTo pe3ynbTaThl BbIMUCIEHUIA COOTBETCTBYHOT HOPME.

BbluncneHHble COOTHOLLEHNS (koadhbULMEHTBI FOCTMPOBKM) 3anucbiBatoTcs B
3HEpProHe3aBMUCMMYKD MNaMATb npubopa M MCnonb3ylTcs Kak 0a3oBble MNpU  BLIMONHEHUUM BCEX
AanbHeNLINX pacyeToB.

Ecnm no kakum-HMOyab npuyMHam  BbIYUCIIEHHOE 3HayeHue KoadhuLMeHTa BbIXOOUT 3a
npegenbl, yCTAHOBMEHHble AN Hero npu paspaboTke npubopa, TO B MporpaMme HCTUPOBKU
BblBOAWTCSI coobLeHne 06 owmbke 1 0 NPUYUHE ee NOSIBIEHUSI.

MepeyeHb NpUYNH BO3HNKHOBEHUST OLLMBOK Npu OCTUPOBKE Npubopa:

— 3HayeHne koapdurLmeHTa IOCTUPOBKN HIDKE YCTAHOBIIEHHOTO AF1S HEro Npeaena;
— 3HayeHne koapuLmeHTa HOCTUPOBKM BbILLE YCTaHOBMNEHHOIO Ans HEro npeaena;
— OTKa3 M3MepuTENbHOro YCTPOMCTBA.

Mpu nosiBneHnn coobuieHns o6 owwnbke cnegyeTr BHUMATENbHO MPOBEPUTbL COOTBETCTBME
MCTOYHMKA CuUrHamna, NOAKIIYEHHOro K koHTakTam Bxopa, 3agaHHomy (B napameTpe in-t) Tuny
nepBUYHOro npeobpasoBaTensl, NPaBUIIbHOCTb CXEMbl UX COEAUHEHUs], a Takke 3Ha4YeHNe 3afaHHOro
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ANs 1OCTUPOBKK curHana. ocne yctpaHeHus BbiSBNEHHbIX OLWMOOK onepaumio I0CTUPOBKK crnedyet
NOBTOPUTb B YCTAHOBIIEHHOM MOPSAKE.
KOcTupoBka MNpou3BOAMTCA TOMbKO ANS AATYMKOB MOMOXKEHUS, ANS OCTallbHbIX [AaT4MKOB
I0CTMPOBKa He TpebyeTcs.
Mepen npoBeaeHnem OCTUPOBKN HEO6X0AMMO:
— YCTaHOBUTb ONSA AaTyMka COOTBETCTBYIOLLEro KaHana 3HadeHue napameTpa in.SH = 0, a
napameTpa in.SL = 1;
— OTKMOYNUTL  UMcpoBble UNLTPLI, YCTaHOBMB 3HadyeHuss napameTtpoB in.Fd u in.FG
paBHbiMu 0,0.
Mpn npoBegeHnn paboT no tocTupoBke npubopa cnepyeT cobniogate Mepbl HesonacHocTy,
N3NOXeHHble B pasgene 5.

BHumaHue! [locne 3aBeplueHUss KOCTUPOBKM TpebyeTcs BpyYHYlO BOCCTAaHOBWUTH MPEXHWE
HacTponku npubopa.
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0.2 KOcTupoBKa AaTyMKa NONOXeHUs

MogknounTb K KOHTakTaM BblibpaHHOro Bxoda JdaTynk nomnoxeHus. Cxema
NoAKMYeHUst BbIGUpaeTcsl B 3aBUCUMMOCTY OT TuNa AaTvuKa;

BkrntounTb nuTaHue;

Banyctutb «KoHdurypatop M110» 1 nepeitu B pexxum OCTUPOBKY, BbIbpaB komaHay
Pexumbl nporpammel | KOcTupoBKa;

BbibpaTtb FOcTupoBka «Tun 4»;

BbibpaTb BXxOAHOW kaHan npubopa, a 3aTeM TN gatyvka;

BBecTu kog focTyna B pexum roctuposku 118;

BbInonHWTb OENCTBUS, NpeanucbiBaeMble NPOrpaMmmMon;

M0 OKOHYaHWM CTUPOBKM OOHOTO JaTyMKka aHarorMyHo MpPOBECTU KCTUPOBKY
oCTarbHbIX AaTYMKOB MOMNOXEHUST;

[Mocne npoBefeHWs BCeX OCTUPOBOK — BbIKIIOUYUTL MUTaHWe npubopa.
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MpunoxeHune E. OToeneHne knemm ot npubopa

PucyHok E.1 — OTaeneHne cbeMHbIX YacTel KrneMm npubopa
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INucT pernctpaumm nameHeHum

Ne
U3MeHeHus

Homepa nucros (cTp.)

U3MEH.

3aMeHeH.

HOBbIX

aHHYNUp.

Bcero
nvcToB

(cTp.)

Oara
BHeCeHusl

Moanucb
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