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HacTosillee  pykoBOACTBO MO 3KCMyaTauuu  NpefHa3HayeHo AN O3HAKOMIEHWs
obcnyxuBaroLLero nepcoHana € YCTPOWCTBOM, MPWHLMMOM AENCTBUS, KOHCTpyKumen, paboTon u
TeXHU4Yecknum obcnyxmsaHueM Moayns aHanorosoro Beoga MB110-224.8A (B ganbHenweM no TekcTy
MMeHyeMbIx NprMoop).

MpubBop BbInyckaeTCs COrMacHO TEXHUYECKVIM YCIOBUAM U nmeeT ceptudmkat cootetctaus [OCT-P.
Mprbop 3aperncTprpoBaH B '0CynapCTBEHHOM peecTpe CPEeACTB U3MEPEHUIA.



TepMmuHbl M a66peBUuaTypbI

WUma napameTpa — Habop CMMBOMOB, OHO3HAYHO OMNpefensoWwmMini AOCTYNn K napameTpy B
npubope.

WHpekc napameTpa — YMCIIOBOE 3HAYEHMWE, OTNNYalLLee NapaMeTpbl OAHOTUMHBLIX 3NIEMEHTOB C
0VHaKOBbIMW MEHAMW.

KoHdourypauuoHHble napameTpbl — napameTpbl, onpeensiolme KoHdpurypaumo npubopa.
3apatoTca B nporpaMmmMe-koHdurypatope.

KoHdurypaums — coBokynHoCTb 3Ha4YeHuii napaMeTpoB, onpeaensiowmx paboty npubopa.

MacTtep cetn — npubop (unu MK), nHuummnpyowmnii obmeH daHHbIMM B ceTu RS-485 mexay
OTNpaBUTENEM U MoryyYaTenem AaHHbIX.

HazBaHue napameTpa — CroBecHoe onucaHve napameTpa.

HCX — HopmanbHas cTaTnyeckas xapaktepucTvka. XapakrepucTuka (rpaduk), nokasbliBatoLias
COOTHOLLIEHWE BbIXOHOIO CUrHara gatyuka K 3Ha4eHUo U3MepsieMon (hU3NYECKON BEMUYNHBI.

OnepaTtvBHbIe NapaMeTpbl — aHHbIE, KOTopble Npubop nepedaeT no cetn RS-485.

MK — nepcoHanbHbI KOMMbIOTEP.

CeTeBble NapamMeTpbl — CryXebHble NapameTpsbl, onpegenstowye paboTy npubopa B ceTn RS-485.

®dopmaT AaHHbIX — TUN 3HAYeHUl napamMeTpoB (LEenoe YUCHo, YUCNO C MraBatoLlelt TOYKOW

v ap.).

dopmar 3anuncy yncna «0x00» 03HaYaeT, YTO YMCIO yKa3aHO B LLecTHaauaTepuyHom copmare
cuncnenmns. Hanpumep, 3anucek «Ox1F» o3HavaeT, YTO HanucaHo LiecTHaguaTtepuyHoe uucno 1F,
3KBMBAIEHTHOE AeCATUYHOMY Yncny 31.



1 HasHa4yeHue npubopa

|_|pVI60p npegHasHa4yeH ana uaMepeHua aHarnoroBbliX cUrHasnos, npeoﬁpasoBaHMﬂ N3MEePEHHbIX
napameTpoB B 3Ha4YeHne u3nyeckon BENNYUHbLI U nocne,qyrou.telh nepenadun 3Toro 3Ha4yeHuda no cetun
RS-485.

anIGOpr MoryT 6bITb  MCMONb30BaHbl  ANsi NOCTPOEHUA aBTOMATU3UPOBAHHLIX CUCTEM B
pPasnn4yHbIX obnactsx NPOMbILLNEHHOCTU, CEeNbCKOro 1 KOMMyHasribHOro XO35CTBA, Ha TpaHcmnopTe.

Mo 3KCHJ'IyaTaLI,VIOHHOIZ 3aKOHYE€HHOCTUN npvl6op OTHOCUTCSA K n3aennam BTOporo nopagka.



2 TexHMUYeCKMe XapaKTePUCTUKM U YCIOBUA IKCNyaTauum

2.1 TexHn4YeCcKne xapakTepucTuku npubopa

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

Tun npoTokona onpepensieTcs Npubopom aBTOMaTUYECKM.

Mpunbop He saBnsieTca Mactepom ceTu, noatomy ceTb RS-485 pomkHa umeTb MacTep ceTwu,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-cMCTEMON, KOHTpONnep unu perynsarop. B kayectse
Mactepa cetv m™oryT wucnone3oBatbcs npubopel OBEH TPM151, TPM133, koHTponnepsl
OBEH MNKu T.n.

K npunbopy npegoctaensietcss 6ecnnatHbii OPC-gpanBep n 6ubnuoteka craHgapta WIN DLL,
KOTOpble PEeKOMeHAyeTCs WCMomnb3oBaTb MNpu  noakmnoveHun npubopa k SCADA-cuctemam wu
KOHTponnepam Apyrux npomssoguTenen.

KoHdurypuposaHue npubopa ocyuectnsietcs Ha MK yepes agantep uHtepdenca RS-485/RS-
232 nnn RS-485/USB (Hanpumep, OBEH AC3-M unu AC4, cOOTBETCTBEHHO) C NMOMOLLbIO NPOrpamMmbl
«KoHdurypatop M110», BXxoAsLLEN B KOMMMEKT NOCTaBKN.

OCHOBHbIE TEXHWUYECKME XapaKTePUCTVKM Npubopa npuseaeHsl B Tabnuue 2.1.



Tabnuua 2.1 — XapakTepucTuku npubopa

HanmeHoBaHue

3Ha4yeHue

HanpsixeHue nutaHus:

ot 90 oo 264 B nepemeHHoro
TOKa (HOMWHanbHoe
HanpsixeHue 220 B)

yactoTou oT 47 fo 63y unun

oT 20 po 375 B nocTosiHHOro
TOKa (HOMMHanbHoe
HanpshkeHve 24 B)

MoTpebnsemas mowHocTb, BA, He bonee 6

KonunyectBo aHanoroBbIx BXOA40B 8
Bpems onpoca ogHoro Bxoga*:

TEPMOMETPbI COMPOTUBIEHNS, C, He Bonee 0,9

TepMoarneKkTpuyeckme npeobpasoBateny 1 YHUULUMPOBaHHbIE 0,6

curHasbl MOCTOSIHHOIO HaMPSKEHUsI U TOKa, C, He Gornee

Mpenen ocHOBHOM NpVBEAEHHON NOrPELLUHOCTY NPU U3MEPEHNM:

TepmoarnekTpuyecknumu npeobpasosarensamu, % +0,5

TepMoMeTpamu CONPOTUBMEHUS U YHUDPULIMPOBaAHHBIMU CUrHaNamu +0,25

NOCTOSIHHOTO HaNPsKEHWS U Toka, %

OnekTpuyeckas NpoYHOCTb U3onsauum Lenen, B 1500




OKoHuYaHue Tabnuubl 2.1

HavmeHoBaHue 3HayeHune
MHTepdenc cBs3n ¢ KOMMNLIOTEPOM RS-485
MakcumanbHas ckopocTb obMeHa no nHTepdency RS-485, 6ut/cek 115200

[MpoTokon cBs3n, VICI'IOJ'Ib3yeMbIl7I Ans nepegayv nHopmaumm

OBEH; ModBus-RTU;
ModBus-ASCII; DCON

IP20 co cTopoHbl NnepegHen

c naHenu,
TeneHb sawuThl kopnyca IPOO co CTOpPOHbI KNEMMHOMN
KONOAKM
[abGapuTHble pa3mepbl Npubopa, MM, He Gonee (63x110x73) +1
Macca npubopa, kr, He 6onee 0,5
CpefHuii cpok cnyx6bl, net 10
CpepHsisni HapaboTka Ha 0Tkas, 4, He MeHee 50 000

MpumeyaHue — * Onpoc BXOAOB NPOMCXOAUT NOCNEeAoBaTENbHO, T.€. ONPOC BOCbMU BXOAOB 3aiMeT

BpeMsi, paBHOe CyMMe OnpocoB BxoAoB ¢ 1 no 8.




Tabnuua 2.2 — MCnOﬂb3yeMbIe Ha BXoAe CurHanbl NOCTOAHHOIO TOKa, Hanps>eHna n

conpoTuBneHunsa

HaumeHoBaHue

Ownana3oH
n3mepeHun, %

3HavyeHue eanHULbI
Mnagwero
paspsga, eq. Usm.

Mpenen ocHoBHOM
npuBeaeHHOMN
norpewHocTu, %

OuckpeTH

bleé 4aT4YUKM C BbIXOAOM TUNa ((chOiI KOHTAaKT»

[laTymKkn KOHTaKTHblE

(«cyxue») 0w 100 He yctaHaBnuBaeTcs +0,25
CurHan nocTosiHHOro HanpPsKeHUs
OT MuHyc 50 go 50 MB | 0...100 | 0,1 +0,25
YHudmuymposaHHblie curHansi no NOCT 26.011-80
or0pnolB 0...100 0,1 +0,25
ot 0 go 5 MA 0...100 0,1
ot 0 go 20 MA 0...100 0,1 +,25
oT 4 no 20 MA 0...100 0,1
[aT4yuKn NonoxeHus 3aaBUKEK
ge:sMCTMBHbM (ot 25 po 900 ot 2,8* 10 100 1
M)

PeanctusHbin (0T 25 o " *0.25
2000 Om) oT 1,26* o 100 1
TokoBbivi 0T 0 (4) go 20 MA ot 0 no 100 1 +0.25
Tokosbii 0T 0 0 5 MA ot 0 go 100 1 7

MpumeyaHue — * [JnanasoH conpoTmaneHuns ot 0 4o 25 OM BoCnpuMHUMAETCs NPGOPOM Kak KOPOTKoe

3aMblKaHMe gaTyuka.




Ta6bnuua 2.3 — Ucnonb3yeMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4mKm)

HaumeHoBaHue

AunanasoH
nsmepeHun, C

3HavyeHue eanHULbI
Mnagwero

paspsiga, C

Mpenen ocHOBHOM
npuBepeHHOMN
norpewiHocTn, %

TepmomeTpbl conpotuBneHus no FOCT P 8.625-2006
Tepmonpeo6pa3oBatenu conpotuBnenus no NOCT 6651-94*

Cu 50 (¢=0,00426 C™) —50...+200 0,1
50M (0=0,00428 C™) -200...+200 01
Pt 50 (¢=0,00385 C™) —200...+850 0,1
500 (¢=0,00391 C™) —240...+1100 01
Cu 100 (0=0,00426 C™) -50...+200 0,1
100M (¢=0,00428 C™) —200...+200 0,1
Pt 100 (¢=0,00385 C™) —200...+850 0,1
100 (¢=0,00391 C™) —240...+1100 0,1
Ni 100 (@=0,00617 C™) —60...+180 01
Pt 500 (0=0,00385 C™) —200...+850 0,1
5000 (¢=0,00391 C ™) —250...+1100 0,1
Cu 500 (a=0,00426 C™) -50...+200 0,1
500M (¢:=0,00428 C™) —200...+200 0,1
Ni500 (0¢=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

+0,25
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OKoHYaHue Tabnuubl 2.3

3Ha4yeHue Mpepen
Ounana3oH eaAuHULbI OCHOBHOW
Haumerosanue N3MepeHun, °C Mnaawero npuBeAeHHOMN
paspspa, C norpewHocTu, %
Pt 1000 (0:=0,00385 C ) —200...+850 0,1
10000 (¢=0,00391 C™) —250...+1100 0,1 1025
Ni 1000 (a=0,00617 C™) -60...+180 01 ’
TCM rp. 23 —-50...+200 0,1
TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1
TXKK Q) —200...+1200 0,1
THH (N) —200...+1300 0,1
TXA (K) —200...+1360 0,1
TN (s) —50...+1750 0,1
TN (R) —50...+1750 0,1 +0,5
TMP (B) +200...+1800 0,1
TBP (A-1) 0...+2500 0,1
TBP (A-2) 0...+1800 0,1
TBP (A-3) 0...+1800 0,1
TMK (T) —250...+400 0,1
MpumeyaHnsa

1 *Mpnbopel, paboTatome ¢ TepmonpeobpasosaTtenamm conpotmsnexHus ¢ HCX no FOCT 6651,
npeaHasHaveHbl AN Mcnonb3oBaHns B cTpaHax CHI.
2 [1ns paboTbl ¢ NpMBGOPOM MOryT GbITb MCNOMb30BaHbl TOMBLKO N30NIMPOBAaHHbLIE TepMonaphb! C

He3aseMJ1IeHHbIMU pa60‘4VIMVI cnasgmMu.
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2.2 YcnoBus akcnnyaTtauum npubopa

Mpunbop akcnnyatTnpyeTcs Npu CNeayoLmnX YCIoBUSIX:
— 3aKpbITble B3pbiBOOEe30onacHble NomeLLeHns 6e3 arpeccuBHbIX MapoB U ra3os;
— Temneparypa oKpyxatoLero Bosgyxa ot muHyc 10 go +55 °C;
— BEPXHWI Npefen OTHOCUTENbHOWM BrnaxHocTM Bo3gyxa 80 % npu +25 °C 1 6onee HWU3KMX
TemnepaTtypax 6e3 koHAeHcauuy Bnaru;
— aTMocdepHoe gasnexue ot 86 go 106,7 klMa.

Mo ycTOMYMBOCTM K KNMMMAaTUYECKUM BO3AEWCTBMAM NpuW akcnnyatauuym npubop cooTBeTCTBYET
rpynne ncnonHeHns B4 no FTOCT P 52931-2008.

Mo ycToiumBoCTY K BO3AERCTBMNIO aTMOCepHOro fasneHus npubop otHocuTes K rpynne P1 no
FOCT P 52931-2008.

Mo ycTOMYMBOCTM K MeXaHW4YeCKUM BO3OEWCTBMSAM MpU 3KCnnyaTaumm npubop cooTBeTCTBYyET
rpynne ncnonHenna N1 no FOCT P 52931-2008.

Mo anekTpomMarHWTHON COBMECTMMOCTM MOAYNM OTHOCHATCS K obopyaoBaHuio krnacca A no
FOCT P 51522-99. [onyckaeTcs npu nogade MMMyrbCHbIX NOMEX KpaTKOBPEMEHHOE MpeKpalleHune
obmeHa no cetn RS-485. OBbmeH [omkeH BOCCTaHaBNMBATBCA Cpasy MO OKOHYaHUWN [EeNCTBUS
nomexw.
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3 YcTpouncTBo npubopa

Mpunbop BbINyckaeTcs B NNacTMaccoBOM Koprnyce, NpeAHa3HayeHHoM Ans kpenneHust Ha DIN-
periky LWnpuHOM 35 MM 1nu Ha cTeHy. MabapuTHbIN YepTex npubopa npuseaeH B MNpunoxexHun A.

Mo BepxHem u HWKHeN CcTopoHam npubopa pacnonoXeHbl psAbl KINEMM «MOA BUHT»,
npegHasHayeHHbIX ANns noABefdeHVs MPOBOAOB NWUTaHus, wHTepderica RS-485, nogknioyeHus
natyukoB. CxeMa NoAkmYveHust K knemmam npubopa npveegeHa B [MNpunoxenunm b.

PasbemHasi KOHCTpyKuMs knemm npubopa no3BonseT OCYLIEeCTBMSATb OMNepaTMBHYIO 3aMeHy
npubopa 6e3 AeMOHTaxa MOAKMIOYEHHbIX K HEMY BHELUHUX NWHWIA cBA3U (mogpobHoe onucaHve
3amMeHbl npubopa npueeaeHo B n. 6.3 u B MpunoxeHun E).

Ha nuueBon naHenu npnbopa pacnornoXeHbl CBETOANOAbI:

—  «RS-485», curHanusmnpyoLmuii MuraHmeM o nepegave AaHHbIX Nnpubopom;
—  «MuTaHue», CBETALWMINCS NPU BKIIOYEHUN NMUTAHUS.

3.1 NMepBUYHbIE Npeobpa3oBaTenu (AaTYMKHK)

MepBuyHble npeobpasoBaTeny (gaTtyMkn) npeAHasHavyeHbl Ans  KOHTPOMs  PU3UNYECKUX
napameTpoB o00ObekTa (TemnepaTypbl, AaBneHus, pacxoga W T.M.) W npeobpas3oBaHns WX B
3NEeKTPUYECcKue CUrHanbl, ONTUMarbHble C TOYKU 3pEeHNs AanbHelLwen nx obpaboTku.

B kauecTBe BXOAHbIX 4aTYMKOB Npubopa MOryT 6biTb MCNOMb30BaHbI:

—  TepMOMETPbI CONPOTUBNEHUS;

—  Tepmonapbl (TepMoaneKkTpuyeckue npeobpasosaTenu);

—  aKkTuBHble Npeobpa3oBaTenu ¢ BbIXOAHLIM aHANoroBbIM CUrHanom B Bue NOCTOSHHOIO
HanpshKeHUs, CONPOTUBIIEHNS UMW TOKa;

—  [aT4YMKU NONOXKEHNSI UCNOSNHUTENbHBIX MEXaHU3MOB;

—  CyXue KOHTaKTbl perne unu BbiknovaTens.
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3.1.1 TepmomMeTpbl CONPOTUBIIEHUA

TepMoMeTpbl CONPOTUBIIEHNS MIPUMEHSIOTCS AN U3MEPEHUs TeMMepaTypbl OKpyXatoLLeln cpeapl
B MECTe YCTaHOBKM AaTtuyumka. [puHUMN 0enCcTBUA TaknMX OATUMKOB OCHOBAH Ha CyLLIeCTBOBaHWUM y psiga
MeTannoB BOCMPOM3BOAUMON U CTAaBUNbHOW  3aBUCMMOCTM  aKTMBHOTO  COMPOTMBEHUS  OT
Temnepatypbl. B kayectBe martepuana ans msrotoernieHust TC B NPOMBILLNEHHOCTM Yalle BCEero
ncnonb3yeTcs cneuuanbHo 06paboTaHHas MegHas (ans gatynkoB TCM), nnatuHoBas (Ans 4aTYMKOB
TCM) unn Hukenesas (ana aatymko TCH) npoBoroka.

BeixogHble  napametpel  TC  onpegensitotcs MX  HOMUHanbHbLIMU cTaTtnyecknumMu
XapakTepucTukamu, craHgaptusdoBaHHbiMu [OCT P 8.625-2006. OCHOBHbIMM napameTpammu HCX

SBMSIOTCS: HayanbHOe COMpOTUBMEHWE fatynka R,, u3MepeHHoe npu Temnepatype 0 C, un
TemnepaTtypHbIn Ko3adpULUMEHT COMPOTMBMEHNS a. — OTHOLLEHNE Pa3HULIbI CONPOTUBMEHNN AaTyuka,
M3MepeHHbIX Npu Temneparype 100 C n 0 C, Kk ero conpoTUBEHUIO, U3MepeHHoMy npun 0 C (Ro),

neneHHoe Ha 100 C N OKpYIfieHHoe [0 MATOro 3Haka nocre 3anaton. B cessn ¢ 1em, yto HCX
TEPMOMETPOB COMPOTUMBMEHNA — YHKUMM HenvHenHble (ans TCM B obractu oTpuuaTenbHbIX
Temnepatyp, a ana TCI Bo Bcem pguanasoHe), B npubope npeaycMOTpeHbl cpeacTsa Ans
nHeapu3auuy NokasaHuin.

Bo n3bexaHve BNMAHUS CONPOTUBMNEHNI COEANHUTENBbHBIX MPOBOAOB Ha pe3yrbTaTbl M3MEepPeHns
TemnepaTypbl, NOAKNOYEHNe AaTymnKka K npubopy crnegyeT Npov3BoAWTb MO TPEXMPOBOAHON CXEMe.
Mpn Tako cxeme kK opgHoMy u3 BbiBogoB TC nopgkniovaloTcsa OLHOBPEMEHHO [Ba NpoBoOAa,
COEeAVHSIIOLMX ero ¢ NpubopomM, a K Apyromy BblBOAY — TPETUI COEANHUTENBHDBIV NPOBOA. [Ans nonHon
KOMMeHcaLmn BNUAHUA COeaMHUTENbHbIX NPOBOAOB Ha pesynbTaTbl U3MEepPeHNn HeobxoanuMo, YToObI
MX COMPOTUBIIEHUsI ObINM paBHbI APYr APYry (4OCTaTOYHO MCMOMNb30BaTh OAVMHaKOBbIE MpoBOAa
paBHoW AnvHebl). MNMprmMep cxembl noaknoverHns TC k Bxoay npubopa npeacTaBneH Ha pucyHke 3.1.
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MB110-224.8A
Al-R

Ry I AlX-2

AlX-1

PucyHok 3.1
3.1.2 TepmoanekTpu4yeckue npeobpaszoBatenu (Tepmonapbl)

TepmoanekTpuyeckue npeobpasoBaTenu  (Tepmonapbl) Takke Kak W TepMOMETpbl
COMPOTUBIIEHUSI NTPUMEHSIOTCS AN U3MEPEHUst TeMmnepaTypbl. [puHUMN AeNCcTBUS TepMonap OCHOBaH
Ha adpdpekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM HarpeBaHue TOYKN COeAVMHEHUS [BYX Pa3HOPOAHbIX
NPOBOAHWKOB,  BbI3bIBAET HA  MNPOTMBOMONOXHBLIX  KOHLUAX 3TOM  UenM  BO3HUKHOBEHWE
anekTpogswxylen cunol — TepmoJAC. BenuuuHa Tepmo3[C u3HayanbHO onpegensieTcs
XMMWYECKNM COCTaBOM MPOBOAHMUKOB M, KPOME 3TOro, 3aBUCUT OT TeMnepaTypbl Harpesa.

HCX Tepmonap pasnuyHbix TUNOB cTaHgaptudoBaHbl [OCT P 8.585-2001. Tak kak
XapaKTepUCTUKN BCEX TepMonap B TOW WUMW MHOW CTENEHU SBMASIOTCS HENUHENHbIMU DyHKUMAMU, B
npubope nNpeaycMoTpeHbl CPeACcTBa AN NMHeapu3auuy nokasaHun.

Touyka coegMHEHNs1 pa3HOPOAHbIX NMPOBOAHWKOB Ha3bliBaeTCs pabo4yum cnaem Tepmonapbl, a ux
KOHUbl - CBOOOAHLIMUA KOHLAMWM WNW, MHOr4a, XonogHbIM cnaem. Pabouuni cnam Tepmonapbl
pacnonaraetca B MecTe, BblOpaHHOM [ANnsi KOHTpONs TemnepaTypbl, a CBOOOAHblIE KOHLbI
noaknioyaTcss K u3MepuTenbHoMy npubopy. Ecnu nogkntoyeHne  cBOGOAHBIX  KOHLOB
HENoCpPeACTBEHHO K KOHTakTaM npubopa He MpeacTaBnsieTcsl BO3MOXHbIM (Hanpumep, M3-3a ux
yAaneHHoCTU Apyr OT Apyra), TO coeAVHeHVe TepmMonapbl ¢ MPUBopoM HEOBXOAUMO BLINOMHATL NPy
NMOMOLLUM  KOMTMEHCALMOHHbIX TEPMO3MEKTPOOHbIX NPOBOAOB unu kabenen, ¢ obs3zaTenbHbIM
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cobniogeHnemM MONApPHOCTM WX  BKMoYeHWs. HeobXxogumocTe NpUMEHeHWs Takux MpOBOAOB
obycnoeneHa Tem, 4yto O[JC Tepmonapbl 3aBMCUT He TOMbKO OT TemnepaTtypbl pabouero cnas, HO
TaKkke U OT TemnepaTypbl ee CBOOOAHbLIX KOHLIOB, BENWYMHY KOTOPOW KOHTPONMpYeT cneuuanbHbIi
[aTyuK, pacnornoxeHHbIn B npubope. lpu 3TOM MCMonNb3oBaHWE TEPMO3NEKTPOAHbIX Kabenew
Nno3BonsieT yBenu4UTb ANMHY MPOBOAHWKOB TepMomnapbl U «nepeHecTu» ee CBOBOAHblE KOHLbI K
KNeMMHUKy npubopa.

Mpumep cxembl nogkntodenns Tl k Bxoay npnbopa npeacTaBneH Ha pucyHke 3.2.

MB110-224.8A
pacoui Al-R
cnait +
N\ < AIX-2
- AIX-1
—
19Mnr?;;::ypu —
XONOOHOrO cnas
PucyHok 3.2

BHumanue! [Ons pabotbl ¢ npuGOpoM MoOryT ObiTb MCMONb30BaHbl TOMbKO Tepmonapbl C
M30MNMPOBAHHLIMY M HEe3as3eMseHHbIMU paboyvMu cnasiMv, Tak Kak oTpuuaTternbHble BbiBOAblI UX
CBOOOHbIX KOHLOB 06beAMHEHbI Mexay cobon Ha Bxofe npubopa.
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3.1.3 AKTUBHbIe NpeobpasoBaTenu

AKTMBHblE npeobpasoBaTteny C BbIXOOHbIM  aHaNoroBbiM CUrHamoM MpPUMEHSTCS B
COOTBETCTBUM C Ha3Ha4YeHWEM [JaTyvka AONns U3MEpPeHUs Takux U3NYEecKMx napameTpoB Kak
[aBrneHve, TemnepaTtypa, pacxof, YPoBeHb W T.M. BbIXOAHbIMU cUrHanmamu Takux AaTYMKOB MOTyT
ObITb: M3MeHsIoLLeecst Mo NMMHENHOMY 3aKOHY HanpsKeHWe MOCTOSIHHOrO TOKa, BEeNuMyMHa ToKa Wmnu
BENUYMHa CONpOTUBIIEHNS AaTyMKa.

MuTaHne akTUBHBLIX 4ATUYMKOB OOMKHO OCYLLECTBSATLCSA OT BHELUHErO Brnoka nuTaHus.

MopgknioyeHne [aT4YMKOB C BbIXOAHBIM CUrHaNoOM B BWAe MOCTOSIHHOTO HanpspkeHust (oT
muHyc 50,0 go 50,0 mB, ot 0 go 1,0 B) n conpotuBneHus (25...2000 OM) MOXET OCyLLEeCTBRSATLCA
HENoOCpPeACTBEHHO K BXOAHbLIM KOHTakTaM npubopa, a AaT4MkoB C BbIXOAOM B Buae Toka (o1 0 go
5MA, oT 0 go 20 MA, ot 4 go 20 MA) — TONbKO MOCNe YCTaHOBKM LUYHTUPYIOLLEro pesucropa
conpotuBneHnem 50.0 Om (monyck He Gonee 0,1%). B kayecTBe LyHTa peKoOMeHayeTcs
MCMNONb30BaTb BbICOKOCTAOWUMbHBLIE PE3UCTOPbl C  MWHUMAsbHLIM 3HAYEHWEM TEMNepPaTypHOro
KoadbhmumeHTa CoONpoTMBIEHUs, Hanpumep, Tuna C2-29B wnu pesncTopbl, MNOCTaBMsieMble B
KOMMneKTe ¢ npubopom.

Mpumep cxembl MOOKMHOYEHUS aKTUBHOIO AaTyMka C TOKOBbIM BbIXOAOM K Bxogy npubopa
npeacTaBneH Ha pucyHke 3.3.

MB110-224.8A
Al-R

AlX-2

AlIX-1

PucyHok 3.3
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BHumaHme! I'Ipm NCNOJSIb30BaHNN aKTUBHbLIX OAaTYUKOB crieayeT MMeTb B BUAY, YTO «MUHYCOBbIE»
BbIBOAbl UX BbIXOAHbIX CUTHANoB B an60pe OG'be,ElVIHeHbI Mexay coboin.

3.1.4 JaT4MKKM NONoXeHus

OTW gaTymkM npegHasHayeHbl Ans onpefaeneHnst TEKYLLEro NOMoXeHUs (CTENEHU OTKPbLITUSI UK
3aKpbITMS) 3anopHO-PerynupyoLmMX KnanaHoB, 3aABuKek, WMOGepoB W T.n. NpU perynupoBaHum
TEXHOJOMMYECKMX NapameTpoB.

HanGonee 4acto B NPOMbILLNEHHOCTU NPUMEHSIOTCS AATYMKN MOJNOXEHUST pE3UCTUBHOrO Tuna. B
AaTymkax 3TOro Tuna B KayecTBe YyBCTBUTENIbHOIO 3fIEMEHTa UCMOMb3yeTCs Pe3ncTop NepemMeHHoro
COMPOTUBIEHUS,  MON3YHOK  KOTOPOrO  MEXaHW4ecku CBA3aH C  perynupylollen  4acTbio
MCMOSTHUTENBHOIO MEXaHW3Ma.

Mpnbop cnocobeH obpabaTbiBaTh CUrHamMbl AaTYMKOB PE3NCTUBHOMO TUMa C CONPOTUBIIEHNEM OT
25 0o 900 Om mnnu ot 25 go 2000 Om.

Mpumep cxembl NOAKMIOYEHUS] PE3NCTUBHOIO AaTyvMka K Bxody npubopa npenctaBneH Ha
pucyHke 3.4.

Mcnonb3yloTcs U gatumky, opMupytoLumMe BbIXOAHOW CUrHan B BUAE NMUHENHO-U3MEHSIIOLLErocs
TOKa, BENMYMHA KOTOPOro 3aBUCUT OT MONOXEHUS UCMONHUTENBHOIO MEXaHU3Ma B AaHHbI MOMEHT.

MpunGop cnocobeH obpabaTtbiBaThb CUrHArbLI 4ATYMKOB C TOKOBbIM BbIxogom 0...5 MA, 0...20 MA 1 4...20 MA.

MogknioyeHne paTyMkoB STOro TWNa K MpUGOPY aHamorM4yHo MOAKMIOYEHUID  aKTUBHbIX
npeobpa3oBaTternei ¢ TOKOBbIM BbIXOAOM, PaCCMOTPEHHbIX B . 3.1.3.

BHumaHume! MNpu ncnonb3oBaHUM 4aTYMKOB NOMOXEHMS MOOro Tvna AormkHa 6biTb NpoBeaeHa
COBMECTHas I0CTUPOBKa CUCTEMbI «AaTunK-npubop» (cm. Mpunoxenue [, pasgen A.2).

18



3.1.5 IucKpeTHbIe AaTYUKNA TUNA KCYXOMN KOHTaKT»

K npu6opy MoxHO noakntoyaTb A0 16 AUCKPETHBIX A4ATYMKOB, Ha3biBaeMbIX «CyXue KOHTaKTbI». B
KayecTBe AaTUYMKOB MOTYT BbICTYMaTb pas3fiMuHbie BbIKIOYATENW, KHOMKWU, KOHTAKTHbIE rpynnbl pene u
T.4. Kaxaplii aHanoroBbll BXoA MOXeT ObiTb MCNONb30BaH ANs MOAKIIOYEHUSt ABYX AMCKPETHbBIX
[aTYMKOB.

CxeMa NoKIMoYEHN «CyXMX KOHTaKTOB» NpuBeeHa Ha pucyHke 3.5.

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

B «kayecTBe LWYHTUPYHOLIMX COMPOTMBMEHUIA MOXHO WCMonb3oBaTh mobble pesncTopbl C
0ANHaKOBbIM HOMWHaNoOM B gnanasoHe ot 200 go 3000 Om.

Mpwu onpoce patumka «Cyxune KOHTaKTbI» €ro COCTOSHNE OnuckiBaeTCcs LenbiM Yicnom ot 1 oo 4.
Pacwundposka aTux uncen npueeaeHa B Tabnuue 3.1.
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Ta6nuua 3.1

3HayeHue paTymka CocTtosiHue KoHTakTa 1 CocTosiHMe KOHTakTa 2
1 Pa3omKkHyT Pa3omkHyT
2 3aMKHyT PasomkHyT
3 Pa3omkHyT 3aMKHYT
4 3aMKHYT 3amkHyT

3.1.6 Ucnonb3oBaHue AaTYNKOB pa3HbIX TUMNOB

Mpubop MoxeT OblTb WCMONb30BaH OOHOBPEMEHHO AN paboTbl C pPasnUYHbIMK  TUNaMu
[aTumkoB - TepmonpeobpasoBaTensmu COMpPOTUBMNEHWUs, Tepmonapamn u T.n. [pu atom
HeCyLLEeCTBEHHO, K KakoMy Bxoay npubopa GydeT noaknoyeH AaTyuk TOro MMM MHOrO Tuna, Tak Kak
BCE BOCEMb BXOA0B npubopa abCcontoTHO MAEHTUYHBI.

Mocne nogknioyeHVs Aatynkam npucBavBaloTCA MOPSAKOBbIE HOMepa Tex BxodoB npubopa, ¢
KOTOpbIMU OHU coeaMHeHbl (Bxoay 1 cooTBeTcTBYeT AaTymk Ne 1, Bxoay 2 - gatumk Ne 2 n 1.4.). Tvn
KaXOoro AaTyuka ycTaHaBnMBaeTCsl NMonb3oBaTenem B BuAe UMGPOBOro koda B NporpaMmmyupyemMom
napameTpe in-t npyu noaroToBke npubopa k paboTe.

MpumeyaHmne — NonHbIN NepeyeHb NapameTpoB cM. B [Npunoxenun B.
3.2 Mopsaaok NpoxoxaeHUA curHana
3.2.1 NMpwmem curHana

CwurHan ¢ pgartyuka, namepsioLwero usmyecknii napameTp obvekra (Temnepartypy, AaBreHve u
T.n.), noctynaet B npubop B pesynbTaTe nocrnegoBaTenbHOrO onpoca AaTyvkoB npubopa.
MonyyeHHbIi curHan npeobpasyetcs no gaHHbiIM HCX B undpoBble 3HaveHus. B npouecce
00paboTKkM cuUrHamnoB OCYLLECTBNSAETCA UX unbTpauuss OT MOMEX W KOppeKkuust MokasaHun B
COOTBETCTBUW C 3afaHHbIMK Monb3oBaTenem napameTpamu.
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3.2.2 Onpoc gaTymMkoB

3.2.2.1 Onpoc pgaTtuumkoB UK obpaboTka WX CWUrHamoB U3MeEpPUTENbHbIM  YCTPOWCTBOM
OCYLLIeCTBSIETCA NocneAoBaTeNbHO N0 3aMKHYTOMY LIMKITY.

3.2.2.2 BkntoyeHne noboro gatymka B CMMCOK OMpoca MNpoM3BOAMTCA aBTOMaTUYecKu nocne
3agaHusa Tuna ero HCX B napametpe in-t. lpu yctaHoBke B napameTpe in-t 3HadeHuss oFF
(OTKNIOYEH) AaTYMK U3 CIUCKA OMpoca NCKIYaeTCs.

[ns kaxporo Bxoda B napameTpe ltrL 3agaetca nepuog onpoca. Mepuoa onpoca MOXeT 6biTb
ycTtaHoBneH B uHtepBane ot 0,3 go 30 cek. Ecnn onpoc Bxoga He MoOxeT ObiTb Npou3BedeH C
3a4aHHOV NEpPUOANYHOCTBIO (Hanpumep, ecnu Ha Bcex 8 Bxodax 3afaH nepwop onpoca 0,3 cek), To
npnbop aBTOMaTUYECKV yBENUYMBAET Nepuoa onpoca A0 HaMeHbLIEro BO3MOXHOrO.

3.2.3. UamepeHue TeKylMX 3Ha4Y€HN BXOAHbIX NapamMeTpoB

3.2.3.1 CurHanbl 4aTyMKOB MOCTYMalT Ha BXOA M3MEpPUTENbHOro YCTPOWCTBA, rAe MpOMCXOauT
BbIYMCIIEHNE TEKYLUMX 3HAYEHU KOHTPONMMPYeMbIX hM3NYecknX napaMmeTpoB 1 npeobpasosBaHne nx B
LMdppoBoON BUA.

3.2.3.2Mpn pabote c TepmoMeTpamu COMPOTMBNEHUA W TepMonapamu BblYMCIIEHME
Temnepartypbl npon3soauTcsa no ctaHaaptTHeim HCX (TOCT P 8.625-2006 n TOCT P 8.585-2001).

Ons KOPPEKTHOro BblUMCIEHNS napameTpos, KOHTpONMpyemblxX Ha obbekTe
TEPMO3rEeKTpUYeCKMMnN npeobpasoBaTtensmMmmn, B CXxeme npeaycMoTpeHa aBToMaTuyeckas Koppekuus
nokasaHui npubopa no Temnepatype CBOOOAHBIX KOHLOB Tepmonap. [aTuMk KOHTpons 3Ton
TemnepaTtypbl PacrnofioXeH BHYTPU npubopa Yy KIEeMMHbIX KOHTaKTOB, MNpefHa3HaYeHHbIX Ans
NOAKIIOYEHMST MEepBUYHbIX Npeobpas3oBaTtenenr. ABTOMaTMYeckass Koppekuusi obecneumBaeT
npaBurbHbIe MokasaHus Npubopa npyu USMEHEHUN TeMNepaTypbl OKPYXKatoLLeln ero cpebl.

B HekoTopbIx cnyyasix (Hanpumep, Npu npoBedeHUM nNoBepkn npubopa) aBToOMaTUYeckas
KOppeKumns Mo TemnepaTtype CBOOGOAHLIX KOHLOB TepMonap MOXeT ObiTb OTKMYeHa yCTaHOBKOW B
napameTtpe CJ-.C 3HadyeHus oFF.
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3.2.3.3MMpn paboTte c aKTMBHbIMM Mpeobpa3oBaTensMu, BbIXOAHBIM CUMHANOM KOTOPbIX SBMSIETCH
HanpsbkeHue Unu Tok, B Npubope nNpeaycMoTpeHa BO3MOXHOCTb MacLUTabypoBaHus LWKanbl uameperus. Mpu
3TOM BbIYMCIIEHME TEKYLUMX BESMYMH KOHTPOIMPYEMbIX MNapaMeTpoB OCYLLECTBMSETCS MPU  MOMOLLM
MacLUTabupyoLLMX 3HAYEHUN, 3a4aBaeMblX MHAVBMAYarbHO AfA KaXKOOro Takoro Aartyuka. VcnonbaosaHve
MacLUTabupyIOLLIMX 3HAYEHWIA MO3BONSET MonbL30BaTeNnto oTobpaxaTb KOHTporMpyemble  usnyeckve
napameTpbl HEMOCPEACTBEHHO B eAMHMLIAX UX U3MepeHust (aTMocdepax, kuronackansix, MeTpax v T. A.).
MaciutabupoBaHue LLKasbl U3MepeHnst MPOM3BOAWTCS NpU yCTaHoBke napameTpoB Ain.L — HbkHen n Ain.H —
BEpXHell rpaHvL AuanasoHa. lpyv 3TOM MUHMMAanbHOMY YPOBHIO BbIXOOHOMO cCurHana pfdartyivka Oyaert
COOTBETCTBOBATbL 3Ha4eHWe, 3agaHHoe B napameTpe Ain.L, a MakcuMarnsHOMy YpPOBHIO cyrHana — 3HadeHue,
3agaHHoe B napameTpe Ain.H.

JanbHenwas obpaboTka CUrHanoB AaTymnka OCYLLECTBMSETCSA B 3afaHHbIX eAMHULEX U3MepPeHUs
no fnVHEWHOMY 3akoHy (mpsiMorporopyuoHanbHoMy npu  Ain.H>Ain.L unn obpamHo
npornopyuoHansHomy npu Ain.H < Ain.L). PacyeT Tekywero 3Ha4yeHus KOHTPONMPYEMOro AaTYMKOM
napameTpa nNpon3BoAMTCS NO OAHON U3 hopmyr:

(Ain.L = Ain.H)-(I gy — Tyap)

Mpw  Ain.L > Ain.H Myap=Ain.L - I I (1)
MakKc MWH
(Ain.H — Ain.L)-(l g — lpgun)
Mpu Ain.L <Ain.H Myam=Ain.L + | | BX W (2)
MakC MWH
roe Ain.L, Ain.H — 3ajjaHHble 3Ha4veHus napameTpos Ain.L u Ain.H;
| Bx — TeKyLlee 3HayeHne BXOAHOro curHana;
e | make MUHUManbHOE U MaKCUMarbHOE 3Ha4YeHUsi BXOOHOro curHana
’ Aartyvka no faHHbIM Tabnuubl 2.2 (MA, mB unu B);
Myam — M3MepeHHoe Npnbopom 3Ha4YeHne napameTpa.
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Mpumep — lNpu ncnonb3oBaHUM faTtyMka C BbIXOAHbIM TokoM 4...20 MA (Tun gatumka 11 B
napameTtpe in-t), KOHTponupyowero AaeneHne B AvanadoHe 0..25 atm., B napametpe Ain.L
3apaetca 3HadeHue 00,00, a B napameTtpe Ain.H - 3HayeHue 25,00. lNMocne atoro obpaboTka u
oTobpaxeHue nokasaHu 6yaeT Npon3BOAUTLCS B aTMOcepax.

3.2.4. UndpoBasa punbTpauma nsmepeHmn

3.2.41Ana ocnabneHus BNWAHUA BHELUHWX WMMYSbCHBIX MOMEX Ha 3KCnnyaTaunoHHble
XapakTepucTuku npubopa B nporpammy ero paboTbl BBegeHa uUmdpoBas punbTpaums pesynbTaToB
n3mMepeHuin. PunbTpaums OCYLLECTBMAETCA HE3aBUCUMO ANA KaXAoro KaHana u3MepeHust BXOAHbIX
napaMeTpoB 1 NPOBOAMUTCA B ABa aTana.

3.2.4.2 Ha nepBoM 3Tane u3 TeKyLiMX U3MEPEHUA BXOOHbIX NapaMeTpoB OTUbTPOBbLIBAOTCS
3HaYeHVsl, UMeloLMe SIBHO BbIpPaXKeHHble «npoBanbl» MM «BblOpockl». [ns aToro B npubope
OCYLLIECTBSIETCA HenpepbiBHOE BbIYUCIIEHNE Pa3HOCTU Mexdy ABYMS pesynbTatamu MnocrnegHux
MN3MEpEeHUIn OOHOr0 N TOro Xe BXOAHOr0 mapameTpa, BbINOMHEHHbIX B COCEAHMX LMKMax onpoca u
CpaBHeHMe ee C 3aJaHHbIM npefernbHbIM OTKMoHeHueM. [lpu 3TOM ecnn BblYUCNEeHHas pPas3HOCTb
npesbIlWaeT 3aAaHHbIA nNpefen, To pesynbTaT, NonyYeHHbIn B NOCneaHeM LMKIe onpoca, cymTaeTcs
He[oCTOBEPHbIM, AdanbHenwas obpaboTka ero npuocTaHaBnNMBaeTCs W NPOU3BOAUTCH MOBTOPHOE
n3mepeHve. Ecnu HepgocToBepHbI pesynbTaT Oblnl Bbli3BaH BO3AENCTBMEM MOMEXM, TO NMOBTOPHOE
n3mepeHve NoaTBepAuT 3TOT aKT U NOXHOE 3HAaYeHUe aHHynupyeTcs. Tako anroputMm obpaboTkm
pesynbTaToB M3MEpPEeHU MO3BONSAET 3almUTUTbL NPUBop OT BO3AENCTBUSA €AMHUYHBIX UMMYMbCHBIX U
KOMMYTaLMOHHbIX MOMEX, BO3HMKAIOLLMX Ha NPOU3BOACTBE Mpu paboTe C1MoBoro o6opyaoBaHus.

BenuunHa npedenbHOro OTKMOHEHWs B pesynbTatax [ABYX COCEOHWX W3MepeHuin 3apjaetcs
nonb3oBaTtenem B napametpe «[lonoca cpunbtpa» in.FG nHAMBMAYanNbHO AMNS KaXOoro Aatyuka B
enHULax, N3MepsieMbIX MU (OU3NYECKUX BESNUYNH.

B o6wwem cnyyae, npu Beibope «[lMonockl chunbTpa» cnegyeT UMeTb B BUAY, YTO YEM MeHbLUE ee
3aaHHOe 3Ha4yeHune, TeM My4lle MOMeXo3alMLLEHHOCTb U3MEPUTENBHOIO KaHana, Ho npu aTom (13-
3a BO3MOXHbIX MOBTOPHbIX M3MEPEHWI) XyxXe peakuns npmbopa Ha GbicTpoe dhakTuyeckoe smeHeHne

23



BXOAHOro napametpa. Bo nsbexaHve NoBTOPHbIX M3MepeHWin Npu 3aaaHumn «lonockl punbTpa» Ans
KOHKpETHOro JaTymka crnegyet pykoBOACTBOBaTbCA MaKCUMManbHOM  CKOPOCTbIO  U3MEHEeHUs
KOHTPONMMPYyeMOro ¥MM napamMeTpa npu 3KcnfyaTauuMu, a Takke YCTAHOBMEHHON QAN Hero
neproanYHOCTBIO onpoca.

Mpy HeobXxoAMMOCTU AaHHbIN PUNBLTP MOXET ObiTb OTKIOYEH YCTaHOBKOW B napametpe in.FG
3HaveHus 0.

3.2.4.3 Ha BTOpoM 3Tane cunbTpauuyM OCYLLIECTBMSETCA CrnaxvBaHue (aemndupoBaHue)
nonyyeHHblx Mo n. 3.3.4.2 pe3ynbTatoB MW3MEpPEeHWA B Crnyvyae WX BO3MOXHOW OCTaTOYHOM
dnykTyauumn.

MepepatoyHas dyHKUMS 3BEHa, OCyLUeCcTBRsoWero npeobpasoBaHne BXOAHOTO CuUrHana Ha
3TOM 3Tane unbTpauuu, NO CBOUM NapameTpam COOTBETCTBYEeT (punbTPy HU3KUX YACcTOT NEepBOro
nopsiaka ¢ MoCTOSIHHOW BpemeHu t. [Mpy nocTynneHun Ha Bxog dunbTpa ckavykoobpasHoro curHana,
€ro BbIXOHOW CUrHan yepes Bpemsi, paBHOE T, USMEHUTCHA Ha BenuuuHy 0,64 OT amMnnuTyAbl cKadka,
yepes BpeMs, paBHoe 21, - Ha Benu4duHy 0,88, yepes Bpems, paBHoe 3t, - Ha BenuyuHy 0,95 u T.4. no
3KCMOHEHLManbLHOMY 3aKOHY.

«[locTosiHHaa BpeMeHu cunbTpa» 3agaeTcsa nonb3oBaTenieM B CeKyHAax WHAMBUAYarnbHO AMS
Ka»kOoro KaHarna npuv ycraHoske napametpa in.FD.

Mpn 3apaHuu napameTpa in.FD cnegyeT umeTb B BMAY, YTO YBENWYEHWE €ro 3HayeHus
ynyJlwaeT NOMexXo3alULLEeHHOCTb KaHamna W3MepeHusi, HO W OAHOBPEMEHHO YBenuyMBaeT ero
MHEPUMOHHOCTb. TO ecTb peakumss npubopa Ha ObICTpble W3MEHEHUS BXOAHOW BeNWUYMHbI
3ameanseTcs.

Mpy HeobxoAMMOCTU AaHHbIA PUNBbTP MOXET OblTb OTKMHOYEH YCTaHOBKOW B napameTpe in.FD
3HaveHus 0.

BpeMeHHble guarpammbl paboTbl LgpoBbIX UNLTPOB CM. Ha pUCYHKe 3.6.
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leaKT
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a) KOHTponupyemas TeMmnepaTtypa 6) hbMNbLTPBLI OTKNIOYEHBI
THGM TH.’!M
3aAaHHoe
3Havenume in.FG
"t
B) BKNoYeH punbTp in.FG r) BknoYeH punbTp in.FG nin.Fd
PucyHok 3.6
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3.2.5. Koppekuusa nsmepeHumn

3.2.5.1MNony4yeHHble B pesynbTaTe BbIYUCIEHUA OTMUNBLTPOBAHHbIE TeKylinMe 3HaYeHus
N3MEpPEHHbIX BENUYMH MOryT ObiTb OTKOPPEKTMPOBaHbI NPUOOPOM B COOTBETCTBUMM C 3aAaHHbIMM
nonb3oBaTeneM KOpPEKTUPYIOLLMMY NapaMeTpamu.

B npnbope ans Kaxgoro kaHana namepeHusi NpeaycMoTpeHbl 4Ba KOPPEKTUPYIOLLMX napaMeTpa,
C TMOMOLLBIO KOTOPbIX MOXHO OCYLECTBNATb CABUM W W3MEHEHWe HaknoHa W3MepuTenbHON
xapakTepuctuku. CHa4yana BbINOMHSAETCS CABWI, 3aTeM HaKMOH XapaKTepUCTUKN.

3.2.5.2 CaBur xapakTepuUCTUKM OCYLLEeCTBNAEeTCA nyTeM anrebpanvyeckoro CyMMUPOBaHUS
N3MEpPEeHHOW W OTuNbTpoBaHHOM no n. 3.2.4. BENUYMHbI C KOPPEKTUPYIOLMM 3HayeHvem §,
3afaHHbLIM B NapameTpe in.SH Ana gaHHoro garyvka.

Koppektupytolee 3HaveHve & 3ajaeTca B TeX Xe eauHuLax U3MEepeHusl, Y4To U M3MepsieMbli
M3NYecKkUin NapameTp U CAYXWT ANS YCTPaHEeHUs BIMSHUSA HayvanbHOW MOrpeluHOCTU NepBUYHOrO
npeobpasoBaTtens (Hanpumep, 3Ha4yeHus1 Ry y TEpMOMETPOB CONPOTUBIEHMS).

Mpumeyanue — lNpu pabote ¢ nNNaTtMHOBLIMM TepMonpeobpas3oBaTensiMuM CONPOTUBIIEHUS Ha
3ajaHHoe B napameTpe in.SH 3HaveHue caBura HaknapgpiBaeTcs Koppekuus HenuHenHoctn HCX
AaTyvka, 3anoxeHHas B nporpamme o06paboTkM uamepeHuin. [pumep casura M3MepuTenbHON
XapaKTepUCTUKKN rpachruyeckn NpeacTaBneH Ha pucyHke 3.7.

3.2.5.3 UaMeHeHne HaKNoOHa XapaKTepPUCTUKU  OCYLUECTBNSETCA MyTEM  YMHOXEHWS
OTKOPPEKTMPOBaHHOW MO napameTpy in.SH naMepeHHOW BenuyMHbl Ha NOMPaBOYHbIN KO3 PUUNEHT
B, 3HaYeHMe KOTOPOro 3afaeTcsa nonb3oBaTenem AN Kaxgoro gatyvka B napameTtpe in.SL. [aHHbIn
BWA KOPPEKUUN MOXET ObiTb MCMOMb30BaH ANsi KOMMEHCaUUM NOrpeLlHoCTen caMux OaTyukoB UNnn
NOrpeLLHOCTEN, CBA3aHHbIX C Pa3bpocoM COMPOTUBMEHWI LUYHTUPYIOLMX pe3ncTopoB (Npu paboTte ¢
npeoGpasoBaTensiMi, BbIXOAHbIM CUTHANOM KOTOPbIX SIBMSIETCSl TOK). 3Ha4YeHWe nonpaBOYHOro
KoapduumeHTa B 3agaetca B GespasmepHbix eauHuuax B AvanasoHe 0,900... 1,100 nepep ero
YCTaHOBKOWN 1 MOXeT ObITb onpegeneHo no dopmyne:
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B = NdbakT / Muam, 3)
roe B — 3HayeHWe MoMpaBOYHOrO KO3duLUMEHTa, YyCTaHaBNMBaemoro B
napameTpe in.SL;
MdpakT — dakTMyeckoe 3Ha4YEeHNe KOHTPONMPYEMOro BXOAHOIO napameTpa;
Mu3sm — n3mepeHHoe NpMBOpPOM 3HaYeHne napameTpa.

lMpyMep M3MEHEeHUs HakoHa W3MEPUTENbHOW XapakKTepUCTUKW rpadmyeckn npeactaBrieH Ha
pucyHke 3.8.

T,°C|
r T,°C
100 - // I /
| 63 xoppensm y; 100 b /
80 | Ges koppesum /
L Y o |
! / ol /
e wl 7 © Eoppexpeii /
T L // T=Tyu*d ot /7 © Koppexupe
w 20“/ F / T=Tm'|3
m—
10 20 4 60 80 10 Tu°C
AR, |(50) {713 (Rycm, OM) 0 20 4 6 80 10 T,,°C
Rotew  Ra (50) 7.3} (Rycu, Om)
PucyHok 3.7 PucyHok 3.8
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Onpepenute  HEOBXOOAMMOCTb  BBEAEHWA  MOMPaBOYHOrO  KOIP(ULIMEHTA MOXHO, W3MepuB
MaKkcuManbHoe unu 6rnuskoe K HemMy 3HaYeHVWe napameTpa, rAe OTKIIOHEHWE HakoHa M3MepUTENbHON
XapaKTepucTuku Havbornee 3ameTHO.

BHumaHue! 3agaHve KOpPeKTUPYIOLWMX 3HAYEHUI, OTNNYAIOLLIMXCA OT 3aBOACKUX YCTaHOBOK (in.SH =
000.0 1 in.SL = 1.000), “3MeHsieT CTaHAapTHbIE METPOIOTMYEeCcKne XapakTepucTuki npubopa u AOMKHO
NPOV3BOANTLCA TOMBKO B TEXHUYECKM 0BOCHOBAHHBIX CryYasx KBannguLMpoBaHHbIMU CreLmanMcTamu.

3.2.5.4ony4yeHHasi nocne unbTpauMm W  KOppekumMn pesynbTupylowias  uHdopmaums o6
N3MEpPEeHHbIX 3HA4YEHNSX BXOOHbIX MapameTpoB NocTynaeT Ans nepeaaqn B cetb RS-485.

3.2.6 AvarHocTuka paboTbl NnepBUYHBLIX Npeobpa3oBartenen

B npouecce pabotbl Npubop KOHTpOnMpyeT paboToCcrnoCOBHOCTE MOAKIIOYEHHBIX K HEMY MEPBUYHBIX
npeobpasoBaTtenen u, nNpu OBHapyKeHUM HeucnpaBHOCTU NGOro M3 HUX, nepegaer cooblieHve o6
oLmbke no ceteBoMy UHTEpdeicy RS-485.

Owmnbkmn chopmupytoTes:

—  npu paboTe c TepMOMETPaMK CONPOTUBIEHNS B CIly4ae Ux 0bpbiBa 1N KOPOTKOTO 3aMblKaHUS;

— npu paboTe C TepmosreKTpudeckumm npeobpasosartersimi (TepMonapamu), B criydae WX

o6pbiBa, a TaKkKe NMpu yBenuYeHnn TemnepaTtypbl CBOGOAHbLIX KOHLOB Tepmornap cebilwe 90 C

VN MPUY €€ yMeHbLLIEHUN Huke MuHyc 10 C;

—  npu paboTe ¢ nbbIM TUMOM NEPBUYHLIX NMPeobpasoBaTenen B Criydae nosnyyYeHus: pesynbTaToB
M3MEPEHNI, BbIXOASLMX 3@ YCTAHOBIEHHblE Afsl JaHHOrO AaTyvka rpaHuubl OvanasoHa
KOHTPONSI.

HekoTopble Tunbl HencnpaBHOCTEW NepPBUYHbLIX Mpeobpa3oBaTenemM He MOryT ObITb AMarHOCTUPOBaHbI
npubopom. K HUM OTHOCATCSt 0OpbIBbI 4ATHYMKOB TOKA M HaNpsbKeHWs! (M3MEePEHHbIN BXOA, BbidaeT HyneBoe
3HaYeHne UNn QMarHoCTUpYeT Kak HEMCMPAaBHOCTb «3Ha4YEHVE CIIMLLKOM Maros).

M3-3a BBEAEHHOW B MpMOOP OMArHOCTMKM KOPOTKOTO 3aMblkaHUsi TEPMOMETPOB COMPOTUBEHUS
npubop BOCMPUHUMAET CUrHarnbl COMPOTMBIEHMsS MeHee 25 OM Kak HeQoOCTOBEpHble, B CBS3U C 3TUM,
Hanpumep, Aatyuk 0...2000 OM He MOXeET U3mepsiTb curHanbl B gnanasoHe ot 0 o 25 Om (o1 0 fo 1,26 %
OnanasoHa).
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4 PaboTta ¢ npn6opom
4.1 NMporpamma «KoHdurypatop M110»

CuuTbiBaHWe, W3MEHeHWe W 3anucb napameTpoB nNpubopa OCYLUEeCTBASETCH C MOMOLLbO
nporpammbl «KoHdurypatop M110». NHdopmaums o pabote ¢ nporpammont «KoHndurypatop M110»
npeacTasfieHa B PyKOBOACTBE NONb30BaTeNs Ha AMCKe, MOCTaBASAEMOM B KOMMIEKTe ¢ Npubopom.

4.2 Onpoc coCTOAHUA BXOAOB No ceTu RS-485

4.2.1 PaboTa no npotokony OBEH

Mpn pabote no npoTtokony OBEH npubop mcnonb3yeT eAUHCTBEHHBIN ONepaTUBHLIN NapameTp
rEAd, cnyxawmin ana nepejadu pesynbTata M3MepeHuin ogHoro Bxofda npubopa. Tun napametpa
rEAd — vucno c nnasatoLer Todkon (Float) ¢ MoandgmkaTopom BpeMeHu.

[na nonyyeHus 3Ha4YeHWW C Kaxdoro M3 BOCbMU BxoAoB npubopa HeobXxoauMmo MonyynTb
3HayeHve napameTpa rEAd c kaxaoro U3 BoCbMU CeTeBbIX apecoB npubopa.

Ons obmeHa pJaHHbIMM criegyeT 3aHecTM B cnucok onpoca Mactepa cetn OBEH: wms
onepaTMBHOrO napameTpa, €ro TWUM AaHHbIX U agpec. OTU Xe CBefdeHus — yKka3aTb B CeTeBbIX
dunbTpax NnpnbopoB-nonyyaTenein AaHHbIX.

Appecauusa onepaTuBHbIX napamMeTpoB npotokona OBEH

Kaxpapin Bxoa npubopa umeeT cOGCTBEHHbIV ceTeBow agpec. Takum obpasom, npubop 3aHumaeT
8 agpecoB B agpecHOM npocTpaHcTBe ceTu RS-485. Agpeca npubopa JommkHbI criefoBaTb NoApsiA;
ansa ynobctea 3agaHust agpecoB 3ajaeTcsl Tonbko ba3oBbIn agpec, KOTOpbI COOTBETCTBYET aapecy
Bxopga 1. [ina kaxgoro nocreaytoLero Bxoaa agpec ysenmumsaeTcs Ha 1.

Mpumep — Basoebin agpec npubopa Addr = 32. [ins npubopa BblgensoTcs agpeca B aapecHoM
npocTpaHcTee ceTu ¢ 32-ro no 39-i:
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Ta6nuua 4.1

Bxonl | Bxon2 | Bxon3 | Bxon4 | Bxon5 | Bxon6 | Bxoa7 | Bxoa8

Pacuet ceteBoro

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

CeTeBol agpec

32 33 34 35 36 37 38 39
BXxoJa

T.e. BOCbMUKaHasbHbIA NPUGOP C TOYKM 3peHMst paGoTbl C ero onepaTUBHLIM MapameTpoMm
«pacnagaeTcs» Ha BOCEMb OHOKaHasIbHbIX MPMBOPOB - U3MEPUTENEN.

4.2.2 PaboTa no npotokony ModBus

Pa6ota no npotokony ModBus moxeT natn B pexumax ASCIl unu RTU. Mo npotokony ModBus
MOXHO CuUMTaTb pe3ynbTaTbl W3MEPEHWA KaXaoro BXOAa, BpeEMS M3MEpeHWss U ero craTyc.
CuutbiBaHMe MAeT CTaHAAPTHBIMK ANs NPOTOKONa KOMaHA4amu YTEHWst rpynnbl perncTpoB (KomaHaa
Homep 03 unu 04).

PesynbTaTbl M3MepeHus npeacTaBnaloTca B ABYX dopmaTax: 4-x 6aiToBble 3Ha4YeHus c
nnasatowen Toukon (6e3 BpemeHu) m 2-x GanToBoe uenoe. Llemoe uncno — 310 pesynbTar
N3MepeHns, YMHOXeHHbIV Ha 10 B cTeneHu, 3agaHHon napameTtpom dP. 3HayeHne dP moxeT GbITb
paBsHOo 0, 1, 2, 3 1 3agaeTcst OTAENbHO 418 KaXaoro kaHana.

MpumeyaHne — Cnegyet NoHUMaTh, YTO MpW 3adaHun napameTtpy dP 3HauveHuii 2 u 3 moxeT
BO3HUKHYTb CUTyauusi, Kora W3MEpEHHoe 3HaveHue, YMHOXeHHoe Ha 10 B crenenun dP  Gyget
6onblie 32767 nnn meHblue -32768 (Ans 3HayYeHWn co 3Hakom) unu Gonblue 65535 (ans 3HavyeHun
6e3 3Haka). Takue 3HayeHuWss He MoryT OblTb nMepefaHbl B copmate uucna intl6. Oto cnegyeT
yunTbIBaTh NPV 3agaHnn 3HadveHns dP.

O6a hopMaTa MOXHO CUMTaTb HE3aBUCUMO, KaXX40e Mo CBoeMy aapecy (cM. Tabnuue 4.2).
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Bpemsi namepenusa — ato uuknunyeckoe Bpems c warom 0,01 cek, nepefaBaemMoe B AByx banTax.
Bpemsi TO4HO COOTBETCTBYET BPEMEHWU MPOBEAEHUs M3MEpeHUst B AJaHHOM KaHane u npu pabote ¢
HUM (Hanpumep, Npu BbluucneHun avddepeHumnansHon coctasnstowen npu MUO-perynmposaHun)
MOXHO He yuuTbiBaTb 3adepxKy nepegaym no cetm RS-485. OTcuyeT UMKIIMYECKOTO BpEeMEHMU
HauMHaeTcs Npu BKIoYeHWM npubopa u kaxable 65536 TakToB (4TO cooTBeTcTBYeT 655,36 cek)
BpeMs 06HynseTcs. AHanorM4yHo BpeMeHu, NpuHsaTomy B npoTtokone OBEH.

CraTyc n3mepeHunss — 310 perucTp npotokona ModBus; 3HayeHne B perucTpe COAEpPXWT Kog
VCKIIOUNTENBHOW CUTyaLMK, BO3HUKLLEN B pe3ynbTaTte nsmeperust. MogpobHee cwm. n. 4.2.4.

Ta6bnuua 4.2
MapameTp Tun Agpec perucrtpa

(hex) (dec)

MonoxeHne AecATUYHOM TOYKM B LIENIOM 3HA4YeHUn ans Bxoaa 1 int16 0000 0

(3Hay. DP)

Llenoe 3HavyeHne namepeHune Bxoga 1 co CMeELLEHNEM TOYKM int16 0001 1

Crartyc nsmepenus Bxoga 1 (ko UCKMIOYUTENBHOW CUTYaLIMN) intl6 0002 2

Linknnyeckoe Bpemsi namepeHust exoga 1 int16 0003 3

VM3mepeHne Bxoga 1 B npeacTaBneHun ¢ nnasawLent TO4KON Float32 |0004,0005 4,5

[MonoxeHne fecATUYHOM TOYKM B LIENOM 3HAYeHUn Ans Bxoaa 2 int16 0006 6

(3Hay. DP)

Llenoe 3HayeHWe n3mepeHne Bxoga 2 CO CMeLLIEHNEM TOYKM intl6 0007 7

CraTyc nsmepenusi Bxoga 2 (Kog UCKIOYMTENbHON cUTyaumum) intl6 0008 8

Linknunyeckoe Bpemsa nsmepeHusi Bxoga 2 intl6 0009 9

Vi3mepeHue Bxoaa 2 B NpeAcTaBneHum ¢ NiaBaroLwen TO4Kon Float32 |000A,000B 10,11
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OKoHuYaHue Tabnuubl 4.2

MapameTp Tun Apapec perucrpa

(hex) (dec)

MonoxeHne AecATUYHOM TOYKU B LIENIOM 3Ha4YeHun ans Bxona 8 int16 002A 42

(3Hay. DP)

Llenoe 3HavyeHne n3amepeHune Bxoaa 8 co CMeELLEHNEM TOYKM int16 002B 43

CraTyc nsmepenus Bxoga 8 (Kog UCKIYMTENbHON cUTyaumum) intl6 002C 44

Linknnyeckoe Bpems namepeHust Bxoga 8 intl6 002D 45

VM3mepeHve Bxoga 8 B npeAcTaBneHun ¢ nnasawLen TOYKOon Float32 |002E,002F 46,47

I'Ipwmeqal-wle —Bce PErucTpbl TOJ1IbKO Ha YTEeHUe.

4.2.3 Pa6oTa no npotokony DCON

Mo npotokony DCON npousBoaMTCs nepegadya TONbKO NapamMeTpoB C pesynbraTtamu
n3mepeHunn. CyLLecTBYIOT ABa TUMa KOMaHA: rpynnoBoe YTEHWE M YTeHWe Mo KaHanam.

FpynnoBoe cunTbiBaHUE AaHHbIX:

Mocbinka: #AA[CHK](cr)

roe AA — apgpec npubopa, ot 00 go FF
[CHK] — KoHTponbHasi cymma

(cr) — cumBon nepesoga cTpoku (0x0D)

OTBeT: >(panHble)[CHK](cr),

roe (maHHble) — 3anucaHHble nogpaa 6e3 npoGenoB pesynbTaThl BCEX 8 M3MEpeHuin B
[ECATUYHOM npeacTaBneHun. [nuHa Kaxagon 3anucy o6 OgHOM M3MEepEeHUW paBHa MsATW CUMBOSIaM,
NosioXeHne AeCATUYHOW TOYKM NpuBop onpeaenseT aBTOMaTUYECKU B 3aBUCUMOCTM OT U3MEPEHHOro
3HayeHus1. MNpu BO3HUKHOBEHUN B U3MEPUTESIbHOM KaHamne UCKIUYUTENbHOW cutyaumm (cMm. n. 4.2.4)
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BO3BpallaeTcsi 3HavyeHne -99999 wmnm +99999. [narHOCTUKM TUMNa WUCKMYUTENBHOW CUTyauun He
npounsBoauTCS.

Mpumep — >+100.23+34.050+124.56+07.331-101.45+1038.9-50.501+05.880[ CHK](cr)
Mpu cuHTakcmyeckomn ownbke nnm ownbKe B KOHTPOSIBHOM CYMME: HMKAKoro oTBeTa

MokaHanbHoOe cYMTbIBaHUE AAHHbIX:

Mocebinka: #AAN[CHK](cr)
roe AA — agpec npubopa, ot 00 go FF
N — Homep kaHana ot 0 go 7
[CHK] — KoHTpornbHas cymma
(cr) — cumBon nepesofa cTpoku (0x0D)
OrtBerT: >(aaHHble)[CHK](cr)
roe (maHHble) — [OecATMYHOe MpeAcTaBneHue pesynbTaTa W3MepeHus, CO 3Hakom (MATb
3HavaLwmx umagp).

Mpumep — >+120.65.

Mpwn 3anpoce AaHHbIX C HecyllecTBytowero kaHana oteeT: ?AA[CHK](cr)
Mpwn cuHTakcMyeckon owmbke nnm ownbKe B KOHTPOMNbLHOM CyMME: HUKaKOro oTBeTa.

4.2.4 UckniounTtenbHbIe CUTyaLun

Ecnu umeet mecTo ucknoumTenbHas cutyaums (Hanpumep, obpbiB gaTymka), TO Npyu NCMPaBHOM
npubope npovcxoduT nepefada cneymanuampoBaHHOro nakeTa.

Mpu nepenaye koga MUCKMYMTENBHON cuTyaumm npu obmeHe no npotokony OBEH npoucxoaut
nepegava naketa, B nofe AaHHbIX KOTOPOro naeT ogHobarToBasi nockbinka. bant cogepxuT nepsble 4
6uTa paBHble 1, BTOpble 4 6uTa cogepKaT KOA, UCKIoYMTenNbHON cutyauum (cM. Tabnuuy 4.3).
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lMpn BO3HUKHOBEHWMM WCKMIOYMTENBbHON CUTyauun npu obmeHe no npotokony ModBus koa
UCKIIOYNTENBHOW CUTyauuyu nepeaaeTcs B peructpe cratyca, a B perncrpax, coaepxalumx
pe3ynbTaTbl UBMEPEHUS, COXPaHSIOTCS NOCNEAHNE KOPPEKTHO MOMyYeHHbIE 3HAYEHUS.

Ta6bnuua 4.3
XapakTep UCKINOUYUTENbHOW CUTyaumum [na npoTokona [Onsa npoTokona
OBEH: 3HauyeHue B ModBus: 3Ha4yeHue B
nocbiike perucrtpe crartyca
MamepeHue ycnewHo nepegaetcsa 0x0000
pe3ynbTaT n3MepeHusi
3HayeHVe 3aBeOMO HEBEPHO 0xFO 0xF000
[aHHble He roToBbl. HeobxoamMmo goxaaTtbes OxF6 0xF006
pesynbTaToB NEPBOr0 N3MEPEHUs nocne
BKIOYeHWs npubopa
[aTymk OTKNHOYEH OxF7 0xF007
Benuka Temnepatypa cBo6ogHbIX koHuoB TI1 OxF8 0xF008
Mana TemnepaTypa cBo6oaHbIX KoHLoB TI1 OxF9 0xF009
M3mMepeHHOe 3HaYeHne CrULLIKOM BEJTUKO OxFA O0xFOOA
VI3MepeHHoe 3Ha4YeHne CrnLIKOM Mano OxFB 0xFO0B
KopoTkoe 3amblkaHue gaTyuka OxXFC 0xFO0C
O6pbIB gaTymnka 0xFD 0xFO0D
OrtcytcTBue cBasm ¢ ALIM OxFE O0xFOOE
HekoppeKTHbIN KanmbpoBOYHbIN OxFF OxFOOF
ko3 pmumeHT
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4.3 BoccTaHOBrEeHMe 3aBOACKUX CeTEBLIX HAacTpoek npubopa

BoccraHoBneHne 3aBOACKMX CeTeBbIX HAcTpoek mpubopa Mcnonb3yeTcs Npu yCTaHOBKE CBA3M
Mexdy KOMMbioTEPOM M MpubopoM npu yTepe WHMOPMauMM O 3afaHHbIX 3HAYEHUSIX CeTeBblX
napameTpoB npubopa.

[N BOCCTaHOBNEHWs 3aBOACKMX CeTeBblX HacTpoek npubopa Heob6XoAMMO  BbIMOMHUTL
crneaywoLime AencTBums:

— OTKIMIOYUTb NUTaHne npmubopa;

— OTKPbITb 3arnyLUKy Ha N1LeBon naHenu npubopa;

— YyCTaHOBUTbL Mepekmoyatens «1» B nonoxeHne «ON»; npu atom npubop pabortaer c
3aBOACKAMM 3HAYEHUSIMW CeTeBblX MNapaMeTpoB, HO B €ro MaMsATh COXPaHSTCH
YCTaHOBIIEHHblE paHee 3Ha4YeHUs CeTeBbIX NapameTpoB;

— BKIIOYUTb NUTAHWE;

BHumaHume! HanpspkeHne Ha HEKOTOpbIX 3NeMeHTax medYaTHOM nnatbl npubopa onacHo Ans
*un3Hu! lNprKOCHOBEHME K MevaTHOM nnaTe, a Takke nonagaHve MOCTOPOHHUX NpeaMeToB
BHYTPb KOprnyca HegonycTumMbi!

— 3anyctuTb nporpammy «KoHdurypatop M110»;

— B OKHe YCTaHOBKM CBA3W 3adaTb 3HAYeHUs 3aBOACKMX CeTeBblX NapameTpoB (B
COOTBETCTBUM C [AaHHbIMM Tabnuuy 4.4) vnu HaxaTb KHOMKYy «3aBopckue ceTeBble
HacTponkun». CBf3b C MPMBOPOM YCTAHOBWTCA C 3aBOACKMMM 3HAYEHUAMU CeTeBbIX
napameTpos;

— cyuTaTb 3HaYeHUs ceTeBbiXx NapameTpoB npubopa, BbibpaB komaHdy Mpubop | Cuutatb
BCe napameTpbl Uin OTKPbIB Nanky CeTeBble NnapaMeTpbl;

— 3adukcupoBaTb Ha Oymare 3HauveHuWss ceTeBbiXx MapaMeTpoB npubopa, KoTopble Obinu
CYMTaHbl;

— 3aKkpbITb Nporpammy «KoHdpurypatop M110»;
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— OTKNIOYMTb NuTaHue npubopa;

— YCTaHOBUTb NepekntovaTens «1» B nonoxeHve «OFF»;

— 3aKpbITb 3arnyLUKy Ha NULEBON NaHenu npmubopa;

— BKIMIOYUTB NUTaHne npubopa u 3anyctutb nporpammy «KoHdurypatop M110»;

— YCTaHOBWTb 3adpUKCUPOBaHHbIE paHee 3HaveHWs napameTpoB B OkHe YCTaHOBKM CBSA3WN C
npubopom;

— HaxaTb KHOMKy YCTaHOBUTb CBfA3b W MPOBEPUTL Hanuyve cBA3n ¢ npubopom, Bbibpas
komaHgy Mpu6op | MpoBepuTb CBA3b C NPMGOPOM.

Tabnuua 4.4 — 3aBoackue 3HaYEHUs ceTeBbIX NapaMeTpoB npu6opa

MapameTp OnucaHue 3aBofckas ycTtaHOBKa

bPS CkopocTb 06MeHa gaHHbIMK, BuT/c 9600
LEn [nvHa crnoBa AaHHbIX, 6UT 8

PrtY TN KOHTPONS YETHOCTM CroBa AaHHbIX oTCyTCTBYET
Shit KonuyecTBo cTON-GUMTOB B NOCHINKE 1

A.Len [nunHa ceTeBoro agpeca, o6ut 8

Addr basoBbIvi agpec npubopa 16

Rs.dl 3agepxkka oteeTa no cetn RS-485, mcek 2
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5 Mepbl 6e3onacHoOCTH

5.1 Mo cnocoby 3almnTbl OT NOPAXKEHNS ANIEKTPUYECKMM TOKOM Npubop cooTBeTCTBYeT knaccy I
no MOCT 12.2.007.0-75.

5.2 lMpwn aKkcnnyataumMnm n TEXHWYECKOM ObCnyXunBaHuM Heobxogumo cobnogaTte TpeboBaHus
FOCT 12.3.019-80, «[MpaBun akcnnyaTauMn 3MeKTPoyCTaHOBOK notpebutenei» u «lMNpaBun oxpaHbl
TpyAa npu aKcnnyaTtauun aneKTpoycTaHOBOK NoTpebuTenei».

5.3 lNpwu akcnnyataummn npubopa OTKPbITbIE KOHTAKTbI KIEMMHVKa HaxOAATCA MOA HaMpshKeHNeM,
onacHbIM AMS XU3HW YenoBeka. YCTaHOoBKy npubopa cnedyeT NPOM3BOAUTL B CMELManu3mpoBaHHbIX
Lwkadax, AOCTYN BHYTPb KOTOPbIX pa3peLleH TonbKo KBannuuupoBaHHbIM crneLmanmcTam.

5.4 Jliobble nopxmoyveHuss K npubopy M paboTbl MO €ero TEeXHU4YECKOMY OOCHyXVBaHUIO
Npoun3BOAWTb TONBKO MPY OTKIMOYEHHOM NUTaHWUKM Npubopa 1 NOAKIMIOYEHHbIX K HEMY YCTPOWCTB.

5.5 Mpubop cootBeTcTBYET TpeboBaHusam Mb 03-517-02.

5.6 He ponyckaeTcs nonajaHve Brar Ha KOHTAKTbl BbIXOAHbIX Pa3beMOB W BHYTPEHHWE
aneMeHTbl Mogynen.

Buumanue! 3AMNPELLAETCA ucnonb3oBaHue Moaynen npu Hanvuum B aTMmocdepe KUCHOT,
Lenoyen, Macen v MHbIX arpeccyBHbIX BELLECTB.
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6 MoHTax n nogknro4veHue npubopa

6.1 MoHTax npubopa

MocnenoBaTenbHOCTL MOHTaXa Npubopa cneayoLas:

—  OCyLIecTBMSeTCH MNOAroTOBKa MOCAA04YHOr0 MecTa B LuKkady anekTpoobopyAoBaHus.
KoHcTpykums wkada gomkHa obecneunBaTh 3awwmTy npubopa OT nonagaHusi B HEro Bnarw,
rpsA3n U NOCTOPOHHUX NPEAMETOB;

— npwbop ykpennsietcs Ha DIN-peiike Unu Ha BHYTPEHHEN CTEHKe LMTa 3allenkon BHu3. Mpu
pa3mMelleHun npubopa cnedyeT MOMHWUTbL, YTO MpWU 3KCniyaTauuu OTKPbITbie KOHTaKTbl
KNEeMM HaxoAsATCs NOA, HanpsbKeHWeM, OnacHbIM AN YenoBeveckon Xu3HW. [JocTyn BHYTPb
TakuXx WKadoB paspeLleH TONbKO KBanuduLMpoBaHHbIM cneumanuctam.

6.2 MoOHTaX BHELWHUX CBsA3en
6.2.1 O6bwue Tpe6oBaHUA

MutaHne nprubopa crnegyeT ocyLEeCcTBAATL NEPEMEHHBIM UM MOCTOSIHHBIM HanpsXXeHNeM.

MopknioyeHne K CETU NEPEMEHHOr0 TOka criedyeT OCYLUECTBMSTb OT CETEBOro dwuaepa, He
CBSI3aHHOrO HEMOCPeACTBEHHO C MUTaHMEM MOLLHOrO CWUIOBOro obopyaoBaHus. Bo BHeluHen uenu
pekomMeHOyeTCs YCTaHOBUTb BbIKMoYaTenb, obecneyvBalolWmi  OTKIOYeHWe npubopa OT ceTu.
[MuTaHne kaknmx-nMbo YyCTPONCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

[MWTaHWe NOCTOSHHBIM HanpsKeHVeMm crnefyeT OCYLIEeCTBNATb OT JIOKanbHOro MWCTOYHMKA
NUTaHNS NOAXOASILLEA MOLLHOCTU, YCTaHOBMEHHOrO B TOM e Lkady anektpoobopynoBaHusi, B
KOTOpPOM yCTaHaBnMBaeTcs npubop.

CBaA3b npubopa no uHTepdency RS-485 BbLINONHATL MO ABYXNPOBOAHOM cxeMe. [AnvHa nuHum
cBSA3N gomkHa ObiTb He Bonee 1200 meTpoB. NogkntoveHne cnefyeT OCyLeCTBRATbL BUTOW napon
npoBoAoB, cobntogas nonsipHocTb. [MpoBog A noaknioyaeTcs K BbiBogy A npubopa, aHanornyHo
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COENHAKTCA MexXxay cobow BbiBOAbI B. MNoaknioueHne Heobxoanmo npon3sBognTb Npu OTKIMKYEHHOM
nuTaHum obounx yCTpOVICTB.

ﬂ]’lﬂ obecneyvyeHnss HagexHOCTH SNEeKTPpU4eCKnx coeAnHEeHWUN pekoMmeHayeTCcAa ucnonb3oBaTb
kabenu ¢ MeaHbIMK MHOronpoBOJIOYHbIMU XWUNamMu, ced4eHnem He 6onee 0,75 MMZ, KOHUbI KOTOPbIX
nepen noaknw4vYeHnem cnenyet 3a4UCTUTb U 3anyauTb. 3a‘-II/1CTKy Xun kabenen HeOGXO,EI,MMO
BbINONHATL C TAaKMM pacyeToMm, 4TOObI Ccpes3 usondaumn nnoTHO npuneran K KNEMMHOWN Konopake, T.e.
YTOObI OrOfIEHHbIE y4acCTKM npoBoAa He BbICTynanu 3a ee npeaernbl.

6.2.2 NoakntovyeHue npubopa

MopakntoyeHne npubopa nponssoanTcs criedyowmm obpasom.
[oToBsTcA kabenu pans  coeguHeHuss npubopa C AaTyvMkamMu, UCTOYHUKOM  MUTaHUS U
nHTepdencom RS-485.
Mpnbop nopknoyaeTcs Mo cxemam, npusegeHHbiM B [punoxedun B, ¢ cobniogeHnem
crneayoLlen nocrneoBaTenbHOCTY onepaumn:
—  npubop NoAKMNYaeTCs K UCTOYHUKY MUTaHUS;
—  MOAKIYalTCs NUHUK CBA3M C AaT4YnKamu;
—  NOAKNoYaKTCs NMHUK nHTepdenca RS-485;
— nopaeTcs nuTaHue Ha npuodop.

BHumaHue!

1 MNopkntoyaTb akTUBHblE MpeobpasoBaTeny C BbIXOOAHLIM CUrHaroM B BUAE MOCTOSIHHOIO
HanpsbkeHns (-50,0.+50,0 MB unn 0...1,0 B) MOXHO HEMNOCPEACTBEHHO K BXOOHLIM KOHTaKTam
npubopa.

2 MopxnioyeHne npeobpasoBatenen ¢ Bbixogom B Buge Toka (0...5,0 MA, 0...20,0 MA unu
4,0...20,0 MA) — TOMbKO MNOCMe YCTaHOBKW LUYHTUPYlOLWEro peaunctopa conpotueneHnem 50,0 Om
(monyck He Gonee 0,1 %), NOAKMOYEHNE KOTOPOro HEOOGXOAMMO NPOM3BOAUTL B COOTBETCTBUM C
pucyHke 7.1,6, T.e. BbIBOA pe3ncTopa AOSKEH 3aBOAMTLCSI C TOW e CTOPOHbI BUHTOBOW KNEMMbI, YTO

39



1 nposoA OT Aartyuka. Mpu ucnonb3oBaHum nposoda cedyeHvem Goree 0,35 MM KOHeL, MpoBoAa K
BbIBOA pe3ncTopa HeobxoanMMo CKpy4mBaTh UK CnasTb.

uu el

Ru

Henpae1nbHo! npasunbHo!
a) 6)
PucyHok 7.1

BaxHo! HeBbinonHeHve aToro Tpe6OBaHVIF| MOXEeT NMpuBeCTU K nponagaHunio KOHTakTa Mmexay
BbIBOOM pPe3NCTOpPAa U KNnemMmbl, 4TO NOBJievYeT noBpexaeHne sxoga an60pa.

6.3 «BbbicTpasi» 3aMeHa npudopa

KoHcTpykums knemMm npubopa no3BonsieT OCYyLLeCTBUTb OMepaTMBHYHO 3aMeHy npubopa 6e3s
[EeMOHTaxa MOAKIIOYEHHbIX K HEMY BHELWHMX NHWUIA cBA3un. [locneaoBaTenbHOCTb 3aMeHbl npubopa
cnepywoLias:

— obecTounBaloTCs BCE NMUHUM CBA3MW, MOAXOAsLME K npubopy, B TOM 4yucne nuHWu
nUTaHns;

—  BbIBMHYMBAIOTCS KPEMEXHbIe BUHTLI MO KpasiM BEPXHEW U HKHEN KIEMMHbIX KONOAOK;

— CbeMHasi u4acTb KIIeMMHOW KOMNOAKM OTAensieTca oT npubopa BMmecTe C
NOAKMIOYEHHBIMW BHELLHUMW MMHUAMUW CBA3W MPU MOMOLUM OTBEPTKU WNWU ApYroro
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NOAXOAsALEro WHCTpyMeHTa (ydaneHne Krnemm u3obpaxeHo Ha pucyHke E.1 B
MpunoxeHuu E);

npubop cHumaeTtcs ¢ DIN-peviku (MM OTBMHYMBAETCS OT BHYTPEHHEW CTEHKM Lwkada),
a Ha ero MecTO YyCTaHaBnuBaeTcs [pyro ¢ npeasapuTenbHO  yaaneHHbIMU
pa3beMHbIMK HaCTAMU KIeMM;

K yCTaHOBNEHHOMY npubopy MOACOEAMHSIIOTCS pasbeMHble 4YacTu  KIeMM C
NOAKMIOYEHHBIMW BHELLHUMU NIVMHUSIMUA CBA3MK;

3aBMHYMBAIOTCA KpeneXHble BUHTBI MO KpasiM 06eunx Knemm.

6.4 NMomexu n meToAbl UX NoAaBreHust
6.4.1 Ha paboty npubopa MoryT okasbiBaTb BIUSHUE BHELLUHUE NOMEXMU:

nomexw, BO3HUKalLLe nog AencTerem 3MEeKTPOMarHUTHbIX noneu
(anekTpoMarHuTHbIe MOMeXxK), HaBoAMMble Ha cam Npudop;

nomexw, BO3HUKaloLWye B NMTatoLLelt ceTu.

[na yMeHblUeHVA BIUSAHWUSA 3NEKTPOMAarHUTHbIX MOMEX HeobXxoAMMO BbIMOMHATH
npuBeAeHHble HUXe peKoMeHJaLunu:

npu npoknagke AMWHY CUrHanbHbIX NIMHWIA criegyeT No BO3MOXHOCTU YMeHbLUaTb U
BbIAENATb X B CAMOCTOSATENbHYIO Tpaccy (UM HECKONbKO Tpacc), oTAeneHHyo(bIX) oT
cunoBbIX kabenen;

obecrneunTb HageXHOe JKpaHMpPOBaHME CUrHamnbHbIX JIMHWIA. OkpaHbl  cneayet
3MEeKTPUYECKN N30MIMpoBaTh OT BHELLHero 060pyAoBaHNS Ha NPOTSXXEHUN BCen Tpacehbl
1 NOACOEANHATL K 3a3€MNEHHOMY KOHTAaKTY LUTa yNpaBneHus:;

npubop pekomeHAyeTCs ycTaHaBMUBaTb B METanNNM4eckoM Lukady, BHYTPU KOTOPOro
He OOMKHO ObITb HUKakoro curosoro obopygoBaHus. Kopnyc wkada [omkeH ObiTb
3a3eMIeH.

[na ymeHblUeHWs MOMeX, BO3HWMKAOLWMX B NUTAIOLWeR ceTu, crnedyeT BbIMOMHATb
cnepytoLme pekoMeHaaLmnu:
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—  noaknoyaTb Npubop K NUTaKoLLe ceT! OTAENbHO OT CUIOBOrO 060PYA0BaHNS;

—  MpV MOHTaXe CUCTEMbl, B KOTOpPON paboTaeT npubop, creayeT yy4uTbiBaTh npasuna
opraHusaumm ahEKTUBHOTO 3a3eMEHUS Y NPOKMaAKU 3a3eMIIEHHBIX SKPAHOB:

—  BCe 3aseMnsAllMe NIMHUM U 3KpaHbl NPOKNafbiBaTh N0 CXEMe «3Be3da», Npy 3TOM
HeobxoarMo obecneunTb XOPOLLMNIA KOHTaKT C 3a3eMMsieMbIM 31IEMEHTOM;

—  3asemnsolpe Uenu [OOMKHbl ObiTb BbIMOMHEHbI Kak MOXHO Goree TONCTbIMU

nposoAamu;

—  ycTaHaBnvBaTb puUnbTpbl ceTeBbix Nomex (Hanpumep, OBEH BC®P) B nuHMAX nuTaHus
npubopa;

— yCTaHaBnuBaTb MUcCKporacswme ¢UNbTpbl B JIMHUSIX  KOMMyTauuuM  CUIIOBOrO
obopygoBaHus.

6.4.2 B ycrnoBusix CWIbHbIX 3NEKTPOMAarHWTHbIX MOMEX WnW B CUTyaumu, korga He yaanoch
obecneynTb [OIMKHBIN YpPOBEHb 3alUMTbl OT HUX, BO3MOXHO CTUpPaHWE [AaHHbIX, XPaHALMXCA B
3HEproHes3aBNCUMON NamsaTK npubopa. AT AaHHble (B OCHOBHOM KOH(MIypaLWOHHbIe napameTphbl)
MOryT ObITb BOCCTaHOBIEHbI MK NomoLm nporpammbl  «KoHdpurypatop M110».
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7 TexHun4yeckoe obcnyxxusaHue

7.1 ObcnyxmBaHue npubopa Npu aKcnnyaTaumum 3akno4aeTcsi B ero TexHn4eckom ocmotpe. lMpu
BbIMONHEHUN paboT nonb3oBaTenb AOMMKeH cobmoaate Mepbl 6e3onacHocTu (Paspgen 6 «Mepbl
6e30MacHoOCTW»).

7.2 TexHu4eckni ocMoTp npubopa NpoBOAUTCS 0OCMYXKMBAIOLLMM NEPCOHANIOM He pexe OO4HOro
pasa B 6 MecsALEB 1 BKIoYaeT B cebs BbINONHEHVE CrneayoLmx onepauui:

— O4UCTKY Koprnyca npubopa, a Takke ero KNemMMHbIX KOMOAOK OT MbIfN, rPA3n U NMOCTOPOHHUX
npeameTos;
— MPOBEepKy kayecTBa kpenneHnus npubopa Ha DIN-pelike nnu Ha cTeHe;
— NpOBepKy KavyecTBa NOAKIYEHNSA BHELLHNX CBA3EN.
OB6HapyXeHHbIe NpK 0CMOTPe HeoCTaTKN criefyeT HEMeANEHHO YCTPaHNTb.
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8 MapkupoBKa 1 ynakoBKa

Mpw n3rotoBneHnn Ha NpUGoOp HaHOCATCSA:
— ycnoBHoe 0603HayeHve nprubopa;
— cTeneHb 3awuTbl no FOCT 14254;
— TUM NMTaKOLLEro Toka U HanpsKeHne NuTaHus, noTpebnsemasi MOLLHOCTb;
— Kracc 3awmThbl OT nopaxeHusi anekTpuyeckum Tokom no MOCT 12.2.007.0;
— 3HaK YTBEPXXOEHUS TUMa CPeACTB U3MEPEeHWN;
— 3Hak cootBeTcTBMA No FOCT P 50460;
— 3aBOJACKON HOMep npubopa 1 rof BbiNycka;
— TOBapPHbIN 3HAK.
Ha notpebutenbckyto Tapy HaHOCUTCS:
— HaumMeHoBaHue npubopa;
— 3aBOJACKOM HOMep npubopa 1 rog Bbinycka.
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10 TpaHcnopTMpoOBaHue U XpaHeHue

Mpnbopbl TpaHCMOPTMPYIOTCS B 3aKpbITOM TpaHcnopTe noboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHBIX CPeAcTBax [OMMKHO MPOM3BOAUTLCA COrMMAcHoO npasBwunamM, [AelcTBYOWMUM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcrnopTa.

YcnoBus TpaHCNOPTUPOBaHWUS AOMKHbI cooTBEeTCTBOBaTh ycnosusm 5 no MOCT 15150-69 npu
TemnepaTtype OKpyxatllero Bo3gyxa oT MuHyc 25 go +55 °C c cobniogeHnem mep 3awwutbl OT
yAapoB 1 BUbpauui.

MepeBo3Ky OCYLLECTBMATL B TPAHCMOPTHON Tape NOLUTYYHO UMW B KOHTEWHepax.

YcnoBus xpaHeHusi B Tape Ha ckrnage U3rotoBUTens u noTpeduTenst AOMKHbI COOTBETCTBOBAaTb
ycnosusam 1 no FOCT 15150-69. B Bo3ayxe He [OMKHbI MPUCYTCTBOBaTb arpeccuBHbIE MPUMECH.

Mpnbopbl cnepyeT XpaHWTb Ha cTennaxax.

11. KoMnnekTHOCTb

Mpubop 1 wr.
MacnopTt 1 k3.
PykoBoacTtBo no akcnnyataumm 1 aKa.
[apaHTWiHBIN TanoH 1 3k3.
KomnakT-guck ¢ MO 1 wr.
MpumeyaHne - W3rotoBuTENb OCTaBnsieT 3a COOOM NpaBO BHECEHUS [OOMOSNTHEHUA B

KOMMNEKTHOCTb n3genus. [NonHas KOMMMIeKTHOCTb YKa3blBaeTCA B NacnopTe Ha an60p.
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12 FapaHTUHbIe 06A3aTenbCTBA

12.1 WasroToBuTenb rapaHTUpyeT cooTseTcTBuMe npubopa TpeGosaHuam TY npu cobniogeHunn
YCMOBUIA 3KCMNyaTaummn, TpaHCNOPTUPOBaHWS, XPaHEHNUS U MOHTaxa.

12.2 [apaHTUIHBIN CPOK dKCNyaTauum - 24 mecsiLa co AHS NPOAAXK.

12.3 B cnyvae BbiIxoaa npubopa n3 CTPos B TeYeHWe rapaHTUMHOro cpoka npu cobniogeHun
nonb3oBaTenem yCrnoBui 3KCrnyataumu, TpaHCNOPTUPOBaHWSA, XPaHEHUs U MOHTaxa npeanpusTue
N3roToBuUTENb 06A3YETCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UM 3aMeHY.

12.4 Tlopapgok nepefayn n3aenus B PeMOHT coepxaTcs B MacrnopTe 1 B rapaHTUAHOM TaroHe.
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" M YCTaHOBOYHbIN YepTexu

MpunoxeHune A. Fa6apuUTHbI

Ha pucyHke A.1 npuseaeHbl rabapuTHble pasmepsl Npubopa.

A\

N

PucyHok A.1 — MNaGapUTHbIN YepTex
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Ha puvicyHke A.2 npyBefeHbl YCTaHOBOYHbIE pa3mepsbl Npubopa.

102

Ll
Y CvJ

55

N

PucyHok A.2 — YcTaHOBOYHbIN YepTex
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MpunoxeHue B. NMoaknioyeHne npubopa

O6Lwmn yepTex npubopa € ykasaHUAMWU HOMEPOB KMEMM W pacrnonoXeHue nepekniovarenen n
CBETOAMOAOB NpeAcTaBrieH Ha pucyHke b.1, Ha3HaveHWe knemm npuseneHo B Tabnuuy b.1.

HasHayeHwve nepeknioyaTenei:

«1» — BOCCTaHOBMEHME 3aBOACKMX CeTeBbIX HacTpoek (cM. pasgen 4.3). 3aBoackoe nonoxexue
nepekntovatens — «OFF» (3aBOACKME ceTeBble HAaCTPOMKW OTKIHOYEHbI).

«2» — He UCnonb3yeTcs.

«3» — He ucnonbayeTcs.
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Tabnuua B.1 — HasHayeHne KOHTaKTOB KITEeMMHOW KONoAKU npubopa

Homep Ha3Hnauenue Homep HasHauyeHue
KOHTaKTa KOHTaKTa

1 MutaHne ~ 90...264 B vnu, 13 RS-485 nuHua B
MUHyC nuTanms = 20...375 B

2 MutaHue ~ 90...264 B unu, 14 RS-485 nuHua A
nntoc nutanus = 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 Bxopg 2-2 (Al2-2) 19 Bxop 6-2 (Al6-2)

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

9 Bxog 3-2 (AI3-2) 21 Bxog 7-2 (Al7-2)

10 Bxoa R (Al-R) 22 Bxoa R (Al-R)

11 Bxog 4-1 (Al4-1) 23 Bxog 8-1 (AI8-1)

12 Bxopg 4-2 (Al4-2) 24 Bxop 8-2 (Al8-2)

MpumeyaHne — Bce knemmbl Al-R coeamHeHbl Mexgy cobow BHyTpu npubopa, nogknoyatb

OaTYMKN MOXKHO K MoBOoN 13 HUX.

51




CxeMbl NOAKMIOYEHUST ATYNKOB Pa3nnyHbIX TUNOB NpuUBeAeHbl Ha PUCYHKe b.2-bB.7.

TC AR
L AIX-2
AIX-1

PucyHok B.2 — Cxema nogkntoyeHus
TepMoMeTpa CONpPOoTUBIEHUA

Al-R
u + AlX-2
= AIX-1

PucyHok B.4 — Cxema nogkntoyeHus
aKTMBHOIO AaTyMKa C BbIXOAOM B Buae
HanpsXeHus
-50.0...50.0 MBunn 0...1.0 B
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Al-R

mTm +

AIX-2

—

AlX-1

PucyHok B.3 — Cxema

TepMo3riekKTpuieckoro npeoGpasoBaTenn

noaknr4yeHus

+o—

1¢

Al-R

AlIX-2

Ry

AlIX-1

Rw=50,000 + 0,025 Om

PucyHok B.5 — Cxema

nogknto4veHus

AKTUBHOIO AaTyMKa C TOKOBbIM BbIXOA40M
0...5.0,0...20.0 unn 4...20.0 MA



Al-R K14 R1
AIX-2 AlIX-1

AIX1 - 3')'('?2

»__o—9—o

K2
R1=R2 =200 - 3000 Om

PucyHok B.6 — Cxema nogknoyeHus gaTyuvka PucyHok B.7 — Cxema nopgknto4yeHus
NosoXXeHUs1 Pe3aNCTUBHOro TMnNa OVCKPETHbIX AaTYMKOB «CyXUe KOHTaKTbI»
0...900 OM nnum 0...2000 Om
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MpunoxeHue B. MapameTpbl npubopa

Obwme napameTpbl npubopa npeactaeneHbl B Tabnuuy B.1, KoHdWrypaumoHHble — B
Tabnuuy B.2.

B Tabnuuy B.3 npeactaeneHbl onepaTvBHble napameTpbl npoTokona OBEH, B Tabnuuy B.4 —
perucTpbl npoTtokona ModBus.

MonHeI NepeveHb nNapameTpoB npubopa C ykasaHuem Tunos, umeH, HASH-cBepTok, cnocoba
VMHAEKCaUMn 1 OuanasoHOB 3HaveHui npueeaeH B dhavine «Mapametpel MB110-8A» Ha komnakT-
AncKe, BXOASALLEM B KOMNIIEKT nocTtasku npubopa.

Ta6bnuua B.1 — O6wme napameTpbl

Uma HasBaHue OonycTumbie 3aBoackas
napameTpa napameTpa 3Ha4YeHus ycTaHOBKa
dEv HasBaHve npubopa 00 8 cumBONoB MV110-8A
VEr Bepcusa NO [10 8 CUMBOINOB YCT. U3rotoBuTenem
0: nporpaMMHbIi c6poc
exit [MpuunHbl Nnepesanycka 6: annapaTHbIn cbpoc
npubopa 7: BKIOYEHUE NUTaHNA
8. CTOpOXEBOW TanMep

Ta6bnuua B.2 — KoHdurypaunoHHble napameTpbl

MapameTp [OonycTumbie Kom- 3aBoackasi
Ums | HasBaHue 3Ha4YeHus MEHT. ycTaHOBKa
Manka BXOAbl
Cj-.C PexuMm paboTbl aBTOMaTU4ECKON KOPPEKLIMK 0: BbikntoyeH BkntoveH
no Temneparype cBob6oaHbIX KOHUoB TI1 1: BkntoyeH
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MpoaomkeHune Tabnuubl B.2

Umsa HasBaHue OonycTuMble 3Ha4YeHuUs KommeHT. 3aBoackan
ycTaHOBKa
in-t Twvin patymka 00 [aTynk oTKNoYeH
02 | Cu50 (a=0,00426)
10 | 50M (0=0,00428)
08 | Pt50 (0=0,00385)
09 | 50M (¢=0,00391)
01 | Cu 100 (¢=0,00426)
15 | 100M (0:=0,00428)
03 | Pt 100 (¢=0,00385)
04 | 10001 (¢=0,00391)
30 | Ni100 (0=0,00617)
31 | Cu500 (¢=0,00426)
32 | 500M (0=0,00428) [aTuunk oTknoveH
33 | Pt500 (¢=0,00385)
34 | 5000 (0=0,00391)
35 | Ni500 (a=0,00617)
36 | Cu 1000 (a=0,00426)
37 | 1000M (0=0,00428)
38 | Pt 1000 (¢=0,00385)
39 | 10000 (¢=0,00391)
40 Ni 1000 (=0,00617)
16 TCM rp.23 (53 Om) (0=0,00426)
05 | TXK(L)
21 | DKK(Q)
20 | THH(N)
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MpoaomkeHune Tabnuubl B.2

Uma HasBaHue LdonycTumble 3HaYeHusi Kowm- 3aBopackas
MEHT. ycTaHOBKa
in-t Tun 06 | TXA (K)
narymka 18 | TNM(S)
19 | TNN (R)
17 | TNP (B)
22 | TBP (A-1)
23 | TBP (A-2)
24 | TBP (A-3)
25 | TMK(T)

13 | Tok0...5 MA

12 | Tok0...20 MA

11 | Tok 4...20 MA

07 | Hanpskenne -50...+50 mB

14 | Hanpsikenue 0...1 B

26 | Pes3ncTvBHbIN OaTyvK 3aaBYbKKK OT 25 00
900 Om

41 | Pe3nCcTUBHbIN AaTYMK 3aABUXKK OT 25 A0
2000 Om

27 | [aT4vK NOnoXeHUsa 3af4BUXKKM C TOKOBbIM
BbixogoM 0(4)...20 mA

28 | [aT4ymk NOnoXeHusa 3afBUXKM C TOKOBbIM
Bbixogom 0...5 MA

29 | [JaTumku KOHTaKTHbIE (Cyxune)

Oatumk
OTKIMIOYEH
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MpoponxeHune Tabnuubl B.2

Umsa HasBaHue DonycTtumbie Kom- | 3aBopckas
3HayYeHus MEHT. | yCTaHOBKa

in.Fd | lMNMocTosiHHasa BpeMeHn LMdpoBoro gunbTpa ot 0 go 1800 0.0

ItrL [Mepuog onpoca gatyvka ot 0.3 go 30 0.5

in.SH | CpaBur xapakTepucTuKu gatyvka oT -999 o 9999 0.0

in.SL | HaknoH xapakTepucTuku gaTyvka or09pm01.1 1.0

in.FG | lMNonoca undgposoro dpunbTpa ot 0 4o 9999 0.0

Ain.L | HwkHsa rpaHuua agnanasoHa uamepeHus 0T -999 1o 9999 0.0
aKTMBHOro gartyuka

Ain.H | BepxHsas rpaHvua gnanas3oHa nsmepeHust oT -999 o 9999 100.0
aKTMBHOro gartyuka

dP CmelleHne AecATUYHON TOYKM 0,1,2,3 1
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OKoHu4aHue Tabnuubl B.2

Uma HasBaHue [OonycTuMmble 3Ha4YeHus KommeHT. | 3aBoackas
yCcTaHOBKa
Manka CETEBbIE MAPAMETPbI
BPS CkopocTb 06mMeHa 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 [nuHa cnoBa faHHbIX 0:7;1:8 8
Prty Tun KoHTpoOns 0: otcytcTByeT (NO) no
YETHOCTM AaHHbIX 1: yeTHOCTb (Even)
2: HeveTHOCTb (Odd)
Shit Konuyecteo cton-6mt 0: 1 cout 1 cbut
1: 2 cbuta
A.LEn | [nuHa ceTeBoro agpeca 0:8 [6wnT] 8
1:11
Addr BasoBhbIt agpec npubopa MpoTokon OBEH: 16
0...247 pnsa A.LEn =8
0...2032 ana A.LEn =11
MNpoTtokon ModBus:
1...247
MpoTtokon DCON:
0...255
Mogpo6Hee cm. MNpunoxenne I
rS.dL | 3agepxka oTBeTa No ceTu 0...65535 [mc] 2
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BHumaHue!

—  Prty=1; Sbit=1;
—  PrtY=2; Shit=1;

HeBo3mMOXHO wucnomnb3oBaHne B npubope cregylolwmx COYeTaHW CceTeBbIX
napameTpoB (13-3a annapaTHbIX OrPaHNYeHUN):
—  PrtY=0; Sbit=0; Len=0 (KoHTponb YeTHOCTK OTCyTCTBYET, 1 cTON-6UT, 7 6UT);

Len=1 (npoBepka Ha YeTHOCTb, 2 cTon-6uta, 8 6uUT);
Len=1 (npoBepka Ha HEYETHOCTb, 2 cTon-buTa, 8 6UT).

Ta6nuua B.3 — OnepaTtuBHbIe napamMeTpbl npoTokona OBEH

O603Ha4YeHue HasBaHue ®opmar KommeHTapum
OaHHbIX
rEAd M3mepeHHasn BenuunHa | Yucno c Mpw wratHon cutyauum (6 6anT):
nnasatowiemn n3MepeHHas BenuuuHa (4 6aiTa)
TOYKOW + Bpems ee nsmepenusi 0,01 c
Float 32 + (Tonbko YTeHue) (2 GaiTa)
mogudukaTop
BpEMEHM
0xFO Mpun HewTaTHOW cuTyaumm (1 6anT):
BbIYNCMEHHOE 3HaYeHNe 3aBeJOMO
HEeBEpHO
OxF6 [aHHble He roTOBbI, U3MEPEHUs eLle
He npov3BeaeHbl
OxF7 [aTtyumk OTKMoYeH
OxF8 Temnepatypa X0noAHoro cnas
CMULLKOM Benuka
O0xF9 Temnepatypa XonogHoro cnas

CINULLIKOM Marna
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OKoHu4aHue Tabnuubl B.3

®Popmar

0O603Ha4YeHue HasBaHue KommeHTapum
OaHHbIX
rEAd OxFA BbluncneHHoe 3HavyeHue Cnnwkom

BENUKO

OxFB BbluncneHHoe 3HavyeHne CrnwKom
Mano

OxFC KopoTkoe 3amblkaHue

OxFD O6pblB gaTymka

OXFE OtcyTctBue cBasm ¢ ALIM

OxFF HekoppekTHbI kKarMGpOBOYHbI

KO3 DMUMEHT

Ta6bnuua B.4 — Pernctpbl npotokona ModBus

Apapec peructpa
MapameTp Tun (hex) (dec)

MonoxeHne AeCATUYHOM TOYKN B LIENTOM 3Ha4YeHumn intlé 0000 0
ans Bxoga 1 (3Hay. DP)
Llenoe 3HayeHne namepeHune Bxoga 1 co cmelleHnem intl6 0001 1
TOYKM
CraTyc nsmepeHus Bxoga 1 (kog ucknoumMTenbHoOmn intl6 0002 2
cuTyaummn)
Linknnyeckoe Bpemsi namepeHust exoga 1 int16 0003 3
M3amepeHne Bxoaa 1 B npeAcTaBneHny c nrasaroLLen Float32 0004,0005 4,5
TOYKOM
MonoxeHne AeCATUYHOM TOYKM B LIENIOM 3HaYeHUN int16 0006 6
ans Bxoga 2 (3Hay. DP)

60




OKoHu4aHue Tabnuubl B.4

Appec perucrpa

MapameTp Tun (hex) (dec)
Lienoe 3HavyeHne namepeHune Bxoaa 2 co CMeLLeHneMm intl6 0007 7
TOYKM
Cratyc nsmepeHus Bxoga 2 (Kof UCKIMHUYUTENBHOWM intl6 0008 8
cuTyaumm)
Linknnyeckoe BpeMsl n3aMepeHus Bxoga 2 intl6 0009 9
M3amepeHune Bxoaa 2 B NpeacTaBneHnm ¢ nnasaroLwen Float32 000A,000B 10,11
TOYKOM
[MonoxeHne NecATUYHOM TOYKU B LIENTOM 3HaYeHUn intl6 002A 42
ans Bxoga 8 (3Hay. DP)
Llenoe 3HauyeHne namepeHune Bxoaa 8 co CMeLleHneM intl6 002B 43
TOYKM
CraTyc nsmepeHusi Bxogaa 8 (Kog UCKMYMTENbHON intl6 002C 44
cuTyaumm)
Linknunyeckoe Bpems nsmepeHusi Bxoga 8 intl6 002D 45
M3mepeHune Bxoaa 8 B npeacTaBneHum ¢ nnasaroLwen Float32 002E,002F 46,47
TOYKOM

MpumeyaHus

1 Bce pernctpbl TONbKO Ha YTEHWE, YTEHUE PErMCTPOB OcyLLlecTBrsieTcss koMaHaamu 03 unu 04
(npnbop noaaepxusBaeT 06e KOMaHAbI).

2 MNpw nepepave 4-x 6anTHbIx 3HaveHui (Tun Float 32) ctapliee cnoBo nepegaeTcs B perucTpe
C MEHbLUMM HOMEPOM.
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MpunoxeHune I'. O6WMe cBegeHNA NO NPOTOKonam o6meHa RS-485

.1 NapameTpbl npotokona OBEH, unaekcauua napametpoB

MapameTpbl B npubope pasgensoTcs Ha 2 rpynibl: KOHMUIypaLoHHbIE U ONepaTUBHbIE.

KoHdurypaumoHHbie napameTpbl - 37O NapameTpbl, onpeaensioLue koHdurypaumio npudopa,
3HaYeHns1, KOTOPbIM NOMb30BaTeNb NPUCBANBAET C MOMOLLbIO NPOrpamMMbl-KOHUIypaTopa.

KoHdpurypaumoHHelMM  napameTpamu HacTpamBaloTCcs CTpykTypa npubopa, onpegensiorcs
ceTeBble HACTPOVKN 1 T. A.

3HayveHna KOHPUIrypaLMOHHbIX MapaMeTpoB XPaHATCS B 3HEProHe3aBMCcMON namaTn npubopa n
COXPaHSAIOTCHA NPU BbIKMIOYEHUN NUTaHNS.

OnepaTvBHble NapameTpbl — 3TO AaHHble, KOTOpble Npubop nepenaet no cetm RS-485 npum
3anpoce OT MacTepa CeTW: KOMMbloTepa, KOHTpornepa wnu npubopa-perynsatopa. OnepaTvBHble
napamMeTpbl OTPaXatoT TEKyLLee COCTOSTHUE PEryNUPYEMON CUCTEMBI.

Kaxxabll napameTp MMeeT MMs, cocTosiliee M3 MaTUHCKUX byks (Ao 4-X), KoTopble MOryT ObiTb
pasgeneHbl Toukamu, U Ha3BaHve. Hanpumep, «3apepxka otseta no cetu» rS.dL, roe «3agepxka
oTBeTa Nno ceTu» — Ha3BaHwue, rS.dL — nms.

KoHdurypaumnoHHble napameTpbl UMeEIT Takke WMHAEKC — uudpy, OTNMYaloLlylo napameTpbl
OOHOTUMHbBIX 3NeMeHTOB. VMIHOeKC nepepdaeTcsi BMecTe CO 3HayeHveM napametpa. lNpu pabote ¢
KoHdurypatopom M110 nonb3oBaTernb cam He paboTaeT C MHAeKkcamu, 3To AenaeT nporpaMmma.

OnepaTtuBHble MapaMeTpbl He uMmeloT uHaekca. OHM MHAOEKCUpYKTCA Yepes ceTeBOW adpec.
MoppobHee 0 MHAEKcaLWn onepaTUBHbBIX NapameTpoB cM. N. 4.2.1.
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.2 Ba3zoBbIl agpec npubopa B ceTn RS-485

Kaxpapin npubop B ceTn RS-485 fomkeH nMeTb CBON yHUKanbHbIN 6a30BbIvi agpec.

Aapecauus B npotokone OBEH

OnnHa 6a3oBoro agpeca onpegensieTca napameTpom A.Len npu 3agaHuy ceTeBbIX HAcTpoek. B
agpece MoxeT bbiTb 8 nnbo 11 6ut. CooTBETCTBEHHO, AManasoH 3HayYeHunn 6aszoBoro agpeca npu 8-
6utHoM apgpecaumn — 0...247, a npun 11-6utHon agpecauun — 0...2032.

B npotokone OBEH npeagycmoTpeHb! WMpOKOBeLLaTenbHble agpeca, npu 8-6utHow agpecauun —
255, a npu 11-6utHon agpecaummn — 2040...2047.

Basosbii agpec npubopa 3agaetcs B nporpamme «KoHdourypatop M110» (napametp Addr).

Mo ymonuanutio npubop nmeet basosbit agpec =16.

BasoBbIi agpec kaxporo cnepytowero npunbopa MB110-8A B cetu 3agaetca no copmyne:
[6a3oBbIfi agpec npeabiayLiero npubopa +8]. Takum obpasom, nog Kaxabli npubop pesepsupyeTcs 8
ceTeBbIX agpecoB. [lnsi COBMECTMMOCTM MPpUHUMNA agpecauun ¢ ApYruMy MOAYyNsIMA CeMeUcTBa
Mx110 pekoMeHayeTcA 3afaBaTb ceTeBOW agpec KpaTHbIM 8.

Appecauumsa B npotokone ModBus.

[nana3soH 3Ha4YeHu 6a3oBoro agpeca B npotokone ModBus — 1...247.

LLinpokoBeluaTenbHbI agpec B npoTtokone ModBus — 0.

Appecauus B npotokone DCON.

[nana3soH 3Ha4eHun 6a3oBoro agpeca B npoTtokornie DCON — 0...255.
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.3 MacTtep cetu

[Onsa opraHusauum obmeHa faHHbIMK B ceTu Mo uHTepdency RS-485 Heobxoaum MacTep ceTw.
OcHoBHas dyHKkUusi Mactepa ceTu - MHMUMMpoBaTb OOMeH AaHHbiMM Mexay OTnpaButenem u
Monyyatenem gaHHbIX. [pnbop He moxeT BbiTb MacTepom ceTu, OH BbICTynaeT B ponv oTrnpaBuTens
OaHHbIX.

B kauyectBe MacTepa ceTv MOXHO UCMONb30BaTh:

— nporpammupyemblie koHTponnepbl OBEH MJK;
— npubop OBEH TPM151, OBEH TPM133 u apyrue KoHTponnepsl;
— MK ¢ nogkntoyeHHbIM NpeobpasoBaTenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unnu
USB/RS-485 (Hanpumep, OBEH AC4).
B npotokonax OBEH, ModBus 1 DCON npegycmoTpeH Tonbko ognH Mactep ceTw.
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MpunoxeHue . KcTnpoBKa npudopa

0.1 O6wme ykazaHusA

lOctuposka an6opa 3aKrno4vaeTca B nposegeHuUn TEeXHOJ10rM4ecKmnx onepauun,
obecneyrBaloLLMX BOCCTAaHOBNEHUE €ro MeTPOJNIOrM4eCKMUX XapaKTepucTuk.

BHumaHue! HeobxogumocTb npoeeaeHna ICTUPOBKK onpeaendaeTca no pesynbratamMm NnoBepkn
np|/|60pa n LOOJKHa npon3BoanTbCA TOJIbKO KBaJ’II/ICbVILWIpOBaHHbIMI/I cneunanmcramu
MeTpPOoJiIorn4eckmnx CJ'ly)K6, OCYLLECTBAKLLNX NOBEPKY.

Bo Bpemsi tOCTMPOBKM NPUOOP BbLIYMCIISET COOTHOLUEHWUS MEXAY MNOCTYNUBLUMMU BXOAHbIMU
curHanamm U curHanamm CooTBETCTBYIOLLMX OMOPHbIX TOYEK CXEMBbI.

Mpn nonoxuTenbHbIX pe3ynbTaTax KCTUPOBKM B OKHO Mpouedypbl HCTUPOBKU BbIBOAUTCS
coobLLeHne, YTO pe3ynbTaTbl BbIYUCNEHUA COOTBETCTBYIOT HOPME.

BbluncneHHble COOTHOLLEHNS (koadhuumeHTbI IOCTUPOBKM) 3anucbiBaloTcs B
3HEproHesaBUCKMMYI0 NaMsiTb npubopa M UCMONb3YTCA kak 6a3oBble MpU  BLINOMHEHUM BCEX
[anbHeNLWmnX pacyeToB.

Ecnn no kakMM-HMOyab NpUuYMHaM BblMUCIIEHHOE 3HayYeHue Ko3uuMeHTa BbLIXOAMT 3a
npegernbl, YCTAHOBIEHHblE ANs Hero npu paspaboTke npubopa, TO B Mporpamme HCTUPOBKU
BbIBOAMTCA coobLyeHne 06 ownbke 1 0 NpUYnHE ee NosiBNEHUSI.

MepeyeHb NpUYNH BO3HUKHOBEHUS OLLMBOK NpK KOCTUPOBKE Npubopa:

— 3HaveHune koahpuLMEHTa IOCTUPOBKM HIDKE YCTAHOBIEHHOTO AN Hero npegena;
— 3HayeHue koahuLMEHTa IOCTUPOBKM BbILLE YCTAaHOBIIEHHOIO AN HEro Npeaena;
— OTKa3 M3MepUTENbHOro YCTPOMUCTBA.

Mpn nosBneHnn coobuieHns o6 owwnbke crnegyeT BHUMATENbHO MPOBEPUTb COOTBETCTBUE
WCTOYHMKA CurHana, NOAKIIYEHHOro K KOoHTakTamM Bxopa, 3apgaHHomy (B napametpe in-t) Tuny
nepBuYHOro npeobpasoBaTensl, NPaBUIbHOCTb CXEMbI X COEAMHEHUS, a TakkKe 3Ha4YeHne 3a4aHHOro
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Ons I0CTUPOBKM curHana. locne ycTpaHeHns BbISBMEHHbIX OLIMOOK onepaumio  HCTUPOBKM criegyet
NOBTOPUTb B YCTAHOBMEHHOM MopsiaKe.
KOcTupoBka nNpou3BOAWUTCA TOMbKO AN AaTYMKOB MOMOXEHWs, AN OCTanbHbIX [AaTYMKOB
lOCTUpOBKa He TpebyeTcs.
Mepen npoBeaeHnem CTUPOBKU HEOBXOAMMO:
— YCTaHOBUTb ANS aTyvka COOTBETCTBYIOLLEro KaHana 3HaveHue napameTpa in.SH = 0, a
napameTpa in.SL = 1;
— OTKIMIOYNTL UncpoBble UNbTPbLl, YCTAaHOBMB 3HadyeHuss napameTtpos in.Fd u in.FG
paBHbiMK 0,0.
Mpn nposBeadeHwn paboT Mo toCcTUpOBKe npubopa crnedyeT cobnopate mMepbl HGesonacHocTH,
N3NoXeHHble B pasgene 5.

BHumanue! [locne 3aBepLlUeHWUs IOCTUPOBKM TpebByeTcsl BPYYHYHO BOCCTAHOBWUTb MpEXHUE
HacTpoiku npubopa.
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0.2 OcTnpoBKa AaTymMKa NonoxeHus

[MogknounTb K KOHTakTam BbiOpaHHOro Bxoda daTuuk nonoxeHus. Cxema
NOAKMIOYEHUs BbIOUpaeTCcs B 3aBUCMMOCTH OT TvNa AaT4uKa;

BkntounTb nuTaHue;

3anyctutb «KoHdurypaTtop M110» 1 nepentu B pexum 10CTMPOBKMY, BbibDpaB komaHay
Pexxumbl nporpammbl | KOcTupoBka;

Bbi6paTtb KOcTMpoBKa «Tun 4»;

BbibpaTtb BxogHOM kaHan npubopa, a 3ateM Tvn gatyvka;

BeecTtu kog gocTyna B pexuvm ocTnpoBku 118;

BbINonHutb AecTBus, npeanucbiBaemble NporpaMmmMmont;

Mo OKOHYaHUM OCTMPOBKM OAHOrO [AaTyMka aHanorMyHo MpOBECTU CTUPOBKY
OCTarnbHbIX AaTYMKOB MOMOXEHWS;

Mocne npoBeaeHUst BCeX IOCTUPOBOK — BbIKIIOYUTL MUTaHWe npubopa.
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MpunoxeHune E. OToeneHne knemm ot npubopa

PucyHok E.1 — OTAaeneHue cbeMHbIX YacTei kneMm npubopa
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INucT pernctpaunm nameHeHUn

Homepa nuctoB (cTp. Bcero
Ne ; (e, NnncToB Aara Moanuck
U3MEHEHMUs1 | U3MEeH. | 3aMeHeH. HOBbIX | aHHynup. (cTp.) BHeCeHusl
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