MB110-224.2AC

Mopaynb BBOAA aHANOroBbIi

PYKOBOACTBO
no aKcnayaTauum




CopepxaHue

1 HaBHAUEHME MPUOOPA....ceiiccrumrrerrrsasssssnrrersssasasssneessasssassnssesssassssssnnssssssssssssnesssassssssnsesnsssssssnsnnnssns
2 TexHMYeCKMe xapaKTepuCTUKN M YCINOBUA SKCNnyaTauuu.
2.1 TeXHU4YECKNE XaPAKTEPUCTUKM MPUOOPA. ..ceracumrerranrerramersaaasesasasnessasnsesassnsessasssessssnsssssssssssns
2.2 YCNOBUSA 3KCMIYaTALMMN MPUOOPA ..euvererrererssnssissssssssssssssssssssssss s sssssesssssssssssssssssssssssssssssnns
3 YCTPOMNCTBO MPUBOPA -...cevraumerrrnnrrraemeessanneeaanns
3.1 O6wme NpMHUUNBI NOCTPOEHMUSA Npubopa.........
3.2 AHanoroBasi YaCTb U3MEPUTENbHOTO KAHAMA......ceeraumersrsssessnnns
3.3 OrpaHMunTEeNnb CKOPOCTU U3MEHEHUSA PE3YTbTATA UBMEPEHUS ...cvurnerrrrriassssmsnssssssssnnnnnes
3.4 BXOOHOMN LIUDPOBOMN DUIIBTP .uuuunerrrrrsisssssnsnnssisssssssnssssssssssssssssssassssssnsssssssssssnsssssssnsssssnnnnsnns 13
3.5 BbIXOAHOWN LUGPOBOM (DUITBTP ..eveeererrriessnnrrrsrsssssssnsersssssssssssnsesssssssssnsssssssssssssnssssssssssssnsnnes 15
3.6 Bydhep XpaHEeHUSs1 PE3YNBTATOB UBMEPEHMS ..ccuuunemrrriissssssnsnssssssssssnssssassssssnsssssssssssssnnnssnns 16
3.7 bnok npuBeaeHus K PM3N4YECKON BerMUYUHe.... reemrerreesrre e ——— 16
3.8 3awmTa 3mMepuUTeNbHbIX BXOAOB MPUOOPA......ccccurererrsrssssnsererssssssssnnesessssssssssnsesssssssssnssnnes 17
3.9 BCcTpoEHHbI UCTOYHUK MUTaHUSA ANSA BHELHUX NPEOOPAZOBATENEM!. ... .ueeerenmeraaneesaannes 18
3.10 KOHCTPYKLIMA MPUOOPA ... .cerirameriraneraranerrssansessssneessassssssmessssnsssssns ...18
3.11 YnpaBneHue npu6opom. ..19
4 PaboTa C NPUBOPOM .......ccrrruererrcmerraannnesans .21
4.1 NMporpaMmMa «KOHMPUIYPATOP M0 ...cciiiiieeirrr s s ssss s snn e s nnnes 21
4.2 BoccTaHOBNEHUe 3aBOACKUX CETEBbIX HACTPOEK MPUOBOPA...cceurrrrecrsnerreersssssssnrerrssssssnsnnes 21
5 MePbl GE30MACHOCTM ....corriuuereiiineeraaanresssaseessssnsessssnssssssnnesssanssssssssesas ..23
6 MOHTaX U NOOKITIOUEHME MPUBOPA ...eeereruuerrriiserrasansesasasnessasnsesasassessasssesassmesssssessssssessasnsesssansessans 24
6.1 MOHTAXK BHELUHNX CBABEM ...cevrruerrirssrsisssnsssssssessssssssssssssasass s sssnssssssssssassnsssssssssssssnsasasnssssns 24
6.1.1 Obwue TpeGoOBaAHMA ....... .24
6.1.2 NopgkntoyeHue npubopa.......... ...25
6.2 OTCOEANHEHME KIMEMM MPUOBOPA...cereeririeernrrrrrrrssssssmrerrsssssssassreesssssssssnssssessssssssnsessssssssssnsnnes 25



6.3 TToMEXU M METOABI X MOMABIIEHMS ..cceruuurerssnresssssresssssnssssasesssssssssssssesassnsssssssnssssnsssssasssssns
7 TexHMYeckoe oGCNyKUBaHME...
8 MapKMPOBKA ........uueererirrinnnnnnennns
9 TpaHcnopTUpOBaHUe U XpPaHEHUe..
O e T3 g =T oo
11 FaPAHTUMNHBIE OGABATEITBCTBA .. uuceeeauurersanreraaaneesaasesaassresaaamesssassesssassessannesasansessasnsesssansesssssesssnn
MpunoxeHune A. FaGapuUTHbIN YepTeX .......
MpunoxeHue B. MoaknoveHre npuéopa
MpunoxeHue B. O6wme cBeaeHnss o npoTokonax o6meHa RS-485 ..
MpunoxeHue I'. KomaHabl ynpaBneHus npu6opom no cetn RS-485...
MpunoxeHune [. METOAMKA FOCTUPOBKM ......cererrirrrinsmrrsssssssssnssssssssssans
MpunoxeHue E. OTAENEHME KITEMM OT MPUOOPA -.ccerruurrririureraranersaasrssassressssssssssssssssssmssssssesssssess
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TEeXHUYEeCKUM obCrnyxnBaHnem Moayns aHanorosoro Beoga MB110-2AC (B ganbHenweM Mo TEKCTy
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Mpnbop umeeT nOBa aHanoOroBbiX CKOPOCTHbIX BXOAA W BO3MOXHOCTb MWUTaHUS OT CeTn
nepeMeHHoro Toka ¢ 4actoTom oT 47 po 63 Iy (HomuHanbHble 3HaveHus 50 wnm 60 ) w
HanpsbkeHvem ot 90 o 264 B (HoMuHanbHble 3HadeHus 110, 220 wnu 240 B) wnu ot cetu
NOCTOSIHHOrO Hanpsexus ot 20 o 375 B (HommHanbHoe 3HaveHve 24 B).

MpuGop Bbinyckaetcsi cornacHo TY 4217-018-46526536-2009 1 umeeT aeknapauutio cootseTcTust TP
TC. TMpubop 3apernctpupoBaH B [OCyOapCTBEHHOM peEECTpe CpeacTB W3MEPEHWI, CBUOETENbCTBO
RU.C.34.004A Ne42323.



TepMuUHbI N abbpeBUaTypbI

ALN — aHanoro-undpoBor npeobpasoBarerb.

Uma napamerpa — Habop CHMBOMNOB, OAHO3HAYHO OMPEAENsOLMIA AOCTYN K napameTpy B
npubope.

MHaekc napameTpa — YnCMOBOE 3Ha4YeHWe, oTrmyaroLLee napaMmeTpbl OAHOTUMHBIX ANIEMEHTOB C
OANHAKOBBIMU UMEHaMMU.

KoHdurypauus — coBokynHOCTb 3Ha4YeHWIN MapameTpoB, onpeaenstoLmx paboty npubopa.

KoHdurypaumoHHble napameTpbl — napameTpbl, onpeaensiowme KoHgurypaumo npubopa.
3apatoTca B nporpammMe-koHdurypartope.

MacTtep cetn — npubop (unu MK), nHuumupylowmnin obmeH aaHHbIMM B ceTn RS-485 mexny
OoTNpaBUTENEM U MofyYaTenem AaHHbIX.

OnepaTtvBHbIe NapamMeTpbl — aHHble, KoTopble Npubop nepenaeT no cetn RS-485.

MK — nepcoHanbHbI KOMMbIOTEP.

CeTeBble NnapamMeTpbl — CrykebHble napameTpsl, onpeaenstoLuye paboty npubopa B ceTn RS-485.

®dopmart AaHHbIX — TWUM 3HAYEHUI NapamMeTpoB (HaNpuMep, Lienoe Y1CMo, YMCIO C NnaBatoLen
TOYKOW).

dopmar 3anucu yncna «0x00» o3HavaeT, YTO YMCIO yKa3aHo B LLecTHaguatepmyHom copmare
cuucnenust. Hanpumep, 3anmcb «0x1F» o3HavaeT, 4TO HamMcaHo LwecTHaguatepuyHoe uucno 1F,
3KBMBAINEHTHOE AeCATUYHOMY uncny 31.



1 HasHa4yeHune npubopa

Mpnbop npegHasHayeH AN npeobpa3oBaHWs aHanoroBblIX CUrHaNoB MOCTOSHHOTO TOKa W
HanpsikeHVs B LMAPOBO Kof 1 nepedayn pesynbTatoB usmepeHuii B cetb RS-485. MNpubop moxeT
MCNoNb30BaTbCsl Ansi MOCTPOEHWS aBTOMATM3MPOBaHHbLIX CUCTEM cOopa [AaHHbIX B pasnuyHbIX
06nacTax NPOMbILLIIEHHOCTM, CENbCKOTO N KOMMYHArbHOrO X03A/CTBa, Ha TpaHcnopTe.

Mpnbop MoxeT paboTaTb B CrieayloLmnX pexumax:

— M3MepeHue Toka B gnanasoHe oT 4 0o 20 MA;

— n3MepeHue Toka B gnanasoHe oT 0 o 20 MA;

— M3MepeHue Toka B ananasoHe oT 0 go 5 MA;

— MU3MepeHune HanpshxeHus B guanasoHe ot 0 go 10 B.



2 TexHU4YeCKMe XapaKTepPUCTUKMU U YCNOBUA IKCNyaTauum

2.1 TexHM4Yeckme xapakTepmcTukm npmdéopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTMKM Npubopa npuBeaeHbl B Tabnuue 2.1.

Ta6bnuua 2.1 — XapaktepucTuku npuéopa

HaumeHoBaHue

3Ha4yeHune

HanpshkeHue nutaHus

90...264 B nepemeHHOro Toka
(HOMUMHanbHOe HanpskeHue
220 B) vactoton 47...63 'y

unm
18...30 B nocTosiHHOrO TOKa
(HOMMHanbHOE HanpsXkeHne

24 B)
MoTpebnsiemas mowHocTb, BA, He Gonee 6
lMpegen OCHOBHOW NPUBEAEHHOWN NOrpeLlHocTy, % 10,25
lMpegen QonoNHWTENbHOW MPUBEOEHHOW MOrpeLlHOCTH, Bbl3BaHHOM +0,12
n3meHeHvem TemnepaTypbl Ha 10°C B npepenax paboyero
AvanasoHa Temnepatyp, %
PaspeLluatoliasi cnocobHocTb:
— Ans guana3oHoB TokoB oT 4 o 20 MA 1 ot 0 go 20 mMA,
MKA, He Bonee 4
— Ansa guanasoHa Toka ot 0 4o 5 MA, MKA, He Gornee 1
— Anst guanasoHa HanpsikeHusi ot 0 go 10 B, mB, He Gonee 2
KonnyectBo aHanoroBbix KaHaNoB N3MepeHust 2
PaspsigHocTb ALM, 6ut 10




MpoaonxeHune Tabnuubi 2.1

HanmeHoBaHue

3HayeHue

BxogHoe conpoTuBneHne B pexume namepeHus Toka ot 0 go 20 mA
n ot 4 go 20 mA, Om

ot 130 go 250

BxogHoe conpoTuBneHre B pexume namepenns toka ot 0 go 5 A, Om

ot 130 go 500

BxogHoe conpoTMBEHNE B PEXUME U3MEPEHMUS HAaNPsXKeHUs 200

ot 0 no 10 B, kOm, He meHee

Mepvion 06HOBNEHNS PE3yNbTaTOB M3MEPEHNS MO KXKAOMY KaHarty, MC 5+2
Pexumbl paboTbl BXOOHbLIX (ourbTPOoB OTKITHOYEH;

(oBLume ans Bcex kaHarnoB)

50 Ny, 1-ro nopsiaka;
50 Ny, 2-ro nopsaka;
50 Ny, 4-ro nopsaka;
200 Iy, 1-ro nopsigka

Pexumbl paboTbl BbIXOAHLIX (hUnbTPOB
(MHOVBUAYanbHbIe ANs KaXaoro kaHana)

OTKITHOYEH;
3KCMOHEeHUMarnbHbIn
CKOMb35LLEr0 CpefHero

MocTosHHasA BpeMeHUN BbIXOOHOro 3KCNOHeHUuarbHoro dmanpa, MC

ot 10 go 10000

BbixogHOe HanpshkeHne BCTPOEHHOIO MCTOYHMKA NuTaHus, B 24+3
MakcrmanbHbIN TOK Harpy3kyu BCTPOEHHOrO UCTOYHMKA MUTaHns, A 0,05
MHTepdenc cBs3n ¢ MacTepom cetu RS-485
MakcumarnbHoe KonmyecTso npubopoB, 0AHOBPEMEHHO 32
nogknoyaemblx kK cetn RS-485, He Gonee

MakcmmanbHasi ckopocTb 06MeHa no nHtepdericy RS-485, but/c 115200

rlpOTOKOJ'IbI CBA3U, Ucnonb3yemMmble Ana nepenadu MHCbOpMaLIMVI

OBEH; ModBus-RTU,;
ModBus-ASCIl; DCON
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OKOHYaHue Tabnuubl 2.1

HanmeHoBaHue 3HayeHue
CTeneHb 3aluThbl kKopryca 1P20 co cTopoHbl nepeaHen
naHenu,
IPOO co CTOPOHbI KNEMMHON
KOIOAKU
abapuTHble pa3mepbl npubopa, MM (63x110x75) +1
Macca npubopa, kr, He bonee 0,5
CpefiHuiA cpok cny6bl, net 10

2.2 YcnoBusA 3KkcnnyaTtauum npubopa

Mpnbop akcnnyaTnpyeTca Npu CreayoLmnx YCNoBUSX:

— 3aKpbITble B3pbIBOOe30onacHble nomeLleHns 6e3 arpeccuBHbIX MapoB U ra3os;

— TemnepaTtypa okpyxatoLiero Bosgyxa oT muHyc 10 go + 55 °C;

— BEpXHUW npefen oTHocwuTenbHoW BnaxHocTu Bo3gyxa 80 % npu +35°C n Gonee HU3KMX
TemnepaTtypax 6e3 koHgeHcauum Bnarv;

— atmocdepHoe aasrneHve ot 84 go 106,7 kla.

Mo ycTOMYMBOCTM K KMMMAaTUYECKUM BO3AEWCTBMAM MpuW 3Kcnnyatauun npnbop cooTeBeTcTByeT
rpynne mcnonHerust B4 no FOCT P 52931-2008.

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

Mo ycTOMYMBOCTU K MeXaHU4YeckMM BO3AeNCTBUAM MNpu aKcnnyatauum npubop cooTBeTcTByeT
rpynne ncnonHeHus N2 no FOCT P 52931-2008.




3 YcTponcTBo npubopa

3.1 O6wue NpUHLUNbI NOCTPOEHUA npubopa

Mpnbop nmeeT ABa MAEHTUYHBIX KaHana, obecneyrBaloLWmX U3MepeHre Toka B TpeX AnanasoHax
(oT 4 po 20 mA, o1 0 go 20 mA 1 ot 0 o 5 MA) 1 nsmepeHne HanpspkeHus B guanasoHe ot 0 go 10 B.

Mpn n3MepeHWM HanpsXKEHWs BXOOHOW CUrHanm MaclTabupyeTcs C MOMOLLbH PE3UCTUBHOIO
AenuTtens n noctynaeT Ha Bxog, AL, roe npeobpasyeTcs B LMdpoBon Koa.

Mpy n3mepeHun Toka UCMONb3yeTCss BCTPOEHHbIN LUYHT, Ha KOTOPOM 0bpasyeTcsi HanpsikeHue
nponopuuoHansHoe MpoTeKkalweMy 4Yepe3 LYHT TOKy, KOTOpoe pJaree C mnomolbio  ALIM
npeobpasyeTcs B LMPOBOWA KOA,.

KaHanbl n3mepeHus rarnbBaHUYECKU CBsi3aHbl Mexdy COGOM M UMeloT OBLUMIA oTpuLaTEnbHbIN
BXop,.

PesynbTaThl nsmepeHus no 3anpocy nepepatotcst mactepy cetu RS-485. MNpubop obecneunsaet
paboty B ceTn RS-485 no npotokonam ModBus (RTU u ASCII), OBeH n DCON. Tun npoTokona
onpeensieTcs aBTOMaTUYeCKU.

KoHdpurypuposanue npnbopa nogaepxmsaetcd no nporokonam ModBus (RTU n ASCII) n OseH.

MpnGop umeeT cneayoLme rpynnbl ranbBaHUYECKU U30MMPOBaHHbIX Lienei:

— uenu nuTaHust Nnpudopa;

— uenu nHTepdenca RS-485;

— Lenu BbIXo4a BCTPOEHHOIO UCTOYHUKA NOCTOSIHHOTO HanpsbkeHust 24 B;

— Lenu n3aMepuTerbHbIX BXOLOB.

OneKTpuyeckass NMPOYHOCTb M30MSUMM BCEX TPYMM Lenei, UCKIoYas rpynny uenen nutaHus,
OTHocuTenNbHO Apyr gpyra — 750 B, oTHocuTeneHO rpynnsl Lenen nutadus — 1500 B.

CTpyKTypHasi cxema OfHOro kaHana usmepeHusi npueseaeHa Ha pucyHke 3.1.



I,
4 in-t - mun nodkniouaemozo!

n.H - sepxHaa epaHuua :
1 Ain.L - HuxHAs epaHuya 1
1 dP - Oecamuy4Has moyka J'

o e

Bydep
XpaHeHusa
pesynsraTtos
namepeHua

YactoTa

onpoca Brok
RS-485 | npuBeneHus RS-485
K cpn3nyeckom | ModBus(RTU)
BenuuuHe | ModBus(ASCIl)
Osex

! 1 damuura e
1
+ ! =
| AHanoroBblif| __Hanp: v
| duneTp yneTh-
| nnekcop
AHarorosbli | 70k 0.20 MA L]
unsTp AUn
= 1600 y|
Rr-+
133 [ . ] -
: Peak - oepaHuyeHue MukoBbIN
- yckopoomy_ | . a cunstp -
Tanvep
e ————— . — T= Oxffff
I ComF - mun exo0Ho20 1 BxopHon At=10 Mc
: unbmpa (0ns scex Lu/ld)pOBOl?l
| kawanos) . H punsTp f=200ry
______________ - +
: OutF - mun BbIXOOHOaO: * f=200Ty
1 Qunbmpa (0ns kaxdozo ! BbixoagHom f=200ry
 farana) _______ 1 Yumdbposoit
1 in.Fd - nocmosiHHasi cpvmpr

! spemenu H

PucyHok 3.1 — CTpyKTypHas cxema npubopa
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3.2 AHanoroBast YacTb U3MepUTENIbHOro KaHana

AHanoroBasi 4acTb U3MepUTENbHOro KaHana obecneynsaeT:

— cbunbTpaumio BxogHoro curHana RC-mnbTpom HU3KOM YacToThl;

— Bblbop 1 nogayvy Ha Bxoa AL ogHOro M3 MonyyYeHHbIX CUrHarnoB (BXog KaHana usmepeHusi
HanpsXKeHWs UMM CurHan € LWyHTa, Ha KOTOPOM obpasyeTcs HampshkeHue npornopumoHanbHoe
npoTekatoLeMy Yepes LUYHT TOKY;

— npeobpa3oBaHue curHana B LMpoBON KoA.

Mpn nsmepeHUn HanpsHKeHUA BXOAHOW CUrHan C BXOAHbIX KNeMM vepe3 punbTp HKHUX YacToT
nocTynaeT Ha MynbTUNNEKCOP.

Mpn n3mepeHnn Toka K BXOAHBIM KIeMMaM C MOMOLLbIO 3MEKTPOHHOrO Krtoda NoAaknovaeTcs
LUYHT, HA KOTOPOM 0OpasyeTcs HanmpsKeHWe NponopLUnoHanbHoe NpoTekaroLemy Yyepes WyHT Toky. C
[aHHOTO LWYHTa curHan nocTynaet Ha UnbTP HWKHUX YacTOT W Janee Ha BXOA4 MynbTunnekcopa.
MynbTunnekcop obecneumBaeT BbIGOp OAHOrO M3 ABYX BXOAHbIX CUTHANoOB W NOAAqy ero Ha BXOf
ALIM.

Ina peanusaumn yHKUMKW onpeaeneHns obpbiBa Lienn BXOAHOrO cUrHana, K nofioXuTerbHbIM
KnemmaMm aHarnorosbix BxogoB, Yepe3 pe3uctop 330 kOM, NOAKMYEH UCTOYHUK HanpsikeHus 14 B.
3T0 NpMBOAMT K TOMY, UTO aHaNoOroBbIN BXoAa NpeacTaBnseT cobor reHepaTop Toka 40+5mKA.

YnpaBneHne MynbTUMNEKCOPOM W KIIOYOM, MOAKMIOYAIOWMM LUYHT, Ha KOTOpoM obpasyeTcs
HanpshkeHWe nponopLMOoHanbHOe NpoTeKaloleMy Yepe3 LWYHT TOKy, K BXOAHbIM KremMmam,
onpegensieT KOHPUrypauUMoHHbI napameTp In-t — TN nogknovaemoro garyuka.

ALIM obecneuvBaeT npeobpa3oBaHWe aHarnoroBoro cwurHana B LUudpoBoi kod. Yactora
npeobpa3oBaHnsa ANs Kaxaoro kaHana namepeHust pasHa 1600 M.

PUNbTP HWKHUX YacTOT MMEET crneayloLLme napaMmeTpsbil:

— yvacToTa cpesa, 2 kl'y;

— HaKIoH YacTOTHOW XapaKTepucTuky B AanbHen 3oHe — MuHyc 40 b Ha aekagy.

HoMuHanbHOe 3HaveHve conpoTMBNeHns WyHTa paBHo 133 OM + 0.05 %.
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3.3 OrpaHn4MTeNib CKOPOCTU U3MEHEHUA pe3ynbTaTa U3MepeHus

OrpaHuyeHne CKOpOCTU W3MEHeHWUs pesynbTaTta u3MepeHus obecneumBaeT 3ddeKkTUBHYIO
hbunbTpaLmio UMMYNbCHbLIX NOMeX. PaboTa orpaHU4UTENst CKOPOCTH OCYLLECTBIISIETCH B COOTBETCTBUAM

¢ cbopmynom (1):
X +P npu(X,-Y_ )>P

Y, =X, =P npu(X,~Y,)<-P @

i

X unaue

rae Xi — curHan Ha BXoAe OorpaHuunTens B TEKYLLMA MOMEHT BPEMEHN;
Yi— curHan Ha BbIXOA4E OrpaHuunTens;
Xi.1— CUrHan Ha BXo4e orpaHuyuTens B npeablayLimn TakT (5 Mc) namepeHus;
Yi.1 — CMrHan Ha BbIXOA4Ee OrpaHNunTens B NpeaplayLLumin TakT (5 Mc) nsmepeHus;

P — napameTp orpaHnyeHunsi CKOpoCcTH, paccuMTaHHbIN No popmyne (2):
b Peak - nnanasoH namepeHuii @)
200 )

Peak — kOHMrypaLUMoHHbIA NapameTp orpaHUYeHnst CKOPOCTMU.

Ecnn nopor orpaHnyeHus CKOpocTW BblOpaH MpaBUIbHO, TO OrpaHUYMTENlb CKOPOCTU He
oKasblBaeT BNWUAHUA Ha pesynbTaT mamepeHus. [pu nocTynneHwn Ha BXoA curHana MMMYNbCHOW
nomexu amnnutyga nomexv OyaeT ymeHblueHa B COOTBETCTBMM C YCTaAHOBIIEHHbIM MapaMeTpoMm
OrpaHV4eHns CKopoCTy.
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YnpaBneHne orpaHu4eHuem CKOPOCTM W3MEHeHUst pesynbTaTta M3MepeHus BbIMOMHAETCs C
nomoulbto napametpa Peak. 3HaueHne napameTpa orpaHudeHus 3agaeTcs B AOMSAX U3MEHeHus
BXOJHOrO CUrHana OTHOCUTENbHO N3MEPSEeMOro Anana3oHa 3a OfHy CeKyHay.

MNpumep — Ecnn makcumanbHas CKOPOCTb U3MEHEHWS TOKa, W3MepsemMoro Ha Auanas3oHe OT
4 no 20 mMA, paBHa 50 MA/cek, TO M3MeHeHVe ToKa 3a OOHY CEeKyHAY:

50 mA/cex
16 mA

Mpun yctaHoBke napameTtpa Peak, paBHbIM 4, UCKNioYaeTCs BNUSIHUE OrpaHuYUTErnsi CKOPOCTU
M3MEHEHMsI cUrHana Ha nomnesHbIi curHan, u, B To e Bpemsi, obecneyvBaeTcs achdekTnBHas 3awmra
OT UMMNYMbCHBIX MOMEX.

3HaveHne napameTtpa Peak, paBHoe 200, oTkntoyaeT orpaHuMuMTENb CKOPOCTU pesynbTarta
n3mepenus. Mo ymonyaxuio 3HaveHne Peak yctaHaBnmBaeTtcsa pasHbiM 200.

3.4 BxogHou uucpoBon punbTp

BxogHo wunbTp obecneuvBaeT nodaBfeHWE MNOMEX C 4YacToTaMu, KpaTHbIMUM YacToTe
npombilunieHHon cetn 50 U, yBenuuuBaeT 3a CHET YCPedHEeHUs paspeluarollylo CnocobHOCTb
M3MepuTens 1 NoHmWxaeT 4YacToTy OTCYeTOB n3mepsiemoro curHana ¢ 1600 go 200 Iu.

YnpaBneHne BXOAHbIM UNbTPOM OOHOBPEMEHHO A1t BCEX BOCbMU M3MeEpUTENbHbIX KaHanos
onpegenseT napametp ComF.

MapameTp MOXeT NpMHUMAaTL criedylowye 3HaueHus.

0 — dunbTp oTKNOYeH. Mpy OTKNIOYEHHOM UNbTPE YacToTa OTCYETOB Ha BbIXOAE MOHWKAeTCs
0o 200 Ny (3 BXOAHBIX OTCHETOB Ha BbIXOA MOCTYNaeT KaXabli BOCbMOW OTCYET).

1 — 50 T'u, nepBoro nopsaka. MogknoyeH ckonb3Awmi unNbTP CpeaHero NepBoro Mnopsiaka
annHon 32 otcveTa. dunbTp MMeeT fnUHEerHyo as3oBYyK XapakTepucTuky. [pynnoBoe Bpems
3agepxkn dunbtpa pasHo 10 mc. AnuUTenbHOCTb MMMYNbCHOW XapaKTepucTuku dunbTpa pasHa 20
MC.

=3,125 ouanasonal cex
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2 — 50 'y, BTOpPOro nopsigka. MoakntoueH cKomnb3sLLMA OUINLTP CPeaHero BTOPOro nopsiaka aAnvHonm 32
orcyeTa. PunbTp MMEET NHENHY0 (ha3oBY XapaKTepuCTKKy. [pynnoBoe BpemMs 3afepxku dunbTpa
paBHo 20 Mc. AnuTensHOCTb UMMNYIIbCHOM XapaKTepucTukn dounnbTpa pasHa 40 Mc.

3 — 50 lu, 4eTtBepTOoro nopsgka. lMogknoueH CKONb3AWMA UNLTP CpPedHero 4YeTBepToro
nopsigka anvHon 32 otcyeta. PunbTp UMEET NNHENHYI0 ha30BYH0 XapakTepucTuKy. [pynnoBoe Bpems
3agepXkn dunbTpa pasHo 40 mc. [nuTenbHOCTb MMMNYNbCHOW XapaKTepUCTMKM unbTpa paBHa
60 mc.

4 — 200 Iy, nepsoro nopsigka. MNogknoveH ckonb3sWwmi unbTp NepBOro nopsigka AnuHonm 8.
dUnbTp MMeeT NHeNHy (ha3oBy XapakTepucTuky. [pynnoBoe BpeMsi 3afepXXku unbTpa paBHO
2,5 mc. AnuTenbHOCTb MMMNYNbCHOW XapakTepucTukn cunbTpa paBHa 5 Mc.

Bce pexuMmbl BXOAgHOrO UIbTPa WMET MNEPUOAUYECKYI0 YaCTOTHYH XapaKTepUCTUKY,
nosTopsioLlytoca yepe3d 1600 MNy. B gmanasoHe ot 800 go 1600 Iy yacToTHasdA xapakTepucTuka
ABMSIETCS 3epKaribHbIM 0TOBpaXeHMEM YacTOTHOW XapakTepucTuku ¢ Yactotamm ot 0 go 800 Iu.

MepBble Tpu hunbTpa UMET 3HAa4YMTENBHOE MNoAaBMeHNe NPOMbILLNEHHOW YacToTbl 50 My 1 ee
rapmoHuk. C yBenuueHvem nopsaka unbTpa yBenuuuMBaeTcs MofdaBreHne W Bpemsi rpynnoBon
3a1EPXKKN.

YeTBepTbI hUnbTp MMeeT oYeHb Manylo 3aepXKKy U He 3aepXvBaeT nomexu yactoton 50 u.
MepBbIvi HyNb Takoro unbTpa pacnonoxeH Ha yactote 200 IMy.

Ons n3mepeHuss MeaneHHO WM3MEHSIIOLMXCS CUrHarnoB, Ans KOTOpbIX AOMyckaeTcsl 3agepkka
pe3ynbTaToB M3MepeHuss Ha 80 MC, pekoMeHAyeTcsi UCMonb3oBaTb (UNbTP YETBEPTOro Mnopsiaka,
KoTOpbIN obecneynBaeT Gonee BbICOKOE NOAABMEHME BbICOKOYACTOTHbIX WyMoB. C yBenuyeHuem
TpeboBaHUA K BPEMEHU T[pyMnnoBON 3afepXKW CcurHana HeobXoAMMO yMeHbluaTb MOopsAoK
ncnonb3yemoro unsTpa.

BHumaHume! [Npnbop obecneuvBaeT napameTpbl TOYHOCTM M paspeluarollenn cnocobHOCTU
TONbKO NpU MCMonb3oBaHnM unbLTpoB Ha 50 My nepBoro, BTOPOro unM YeTBEpTOro MOpsSAKOB, MO
YMOMYaHuio ycTaHaBnuBaeTcs hunbTp nepsoro nopsigka Ha 50 Iy,
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MoapobHee 0 YHKLUMOHMPOBaHUM BXOAHOrO UMdpoBoro cunbTpa npubopa cm. B CnpaBke
«DYHKUMOHVMPOBaHNe BXOOHOTO W  BbIXOAHOMO UMEpoBbIX GunbTpoB npubopa MB110-AC»,
pa3sMeLLEeHHOW Ha caiTe KOMMNaHUu: WWW.Owen.ru.

3.5 BbixogHou uudposon hunbtp

BbixogHol dunbTp ob6ecneyrBaeT popMMPOBaAHME YACTOTHON XapaKTEPUCTUKN MHAMBMAYANbHO
ONnst Kaxgoro kaHana. BxoaHol v BbIxogHble (pUNbTpbl BKIYEHbI MOCNEAOBATENbHO, MO3TOMY
pesynbTvpylolad 4acToTHas XapaKTepucTMKa KaHana MW3MepeHus SBNSeTcs nNpousBedeHnem
YaCTOTHbIX XapakTEPUCTUK BXOAHOTO U  BbIXOAHOrO punbTpoB. YacToTHas xapakTepucTuka
aHarnoroBoro unbTpa He O0Ka3blBaET 3aMETHOTO BMMUSHUS Ha Pe3yNbTUPYHOLLYH YacTOTHYHO
XapaKTepUCTUKY KaHarna n3MepeHus.

YacToTa 0TCYETOB Ha BXOAE U BbIXOAE BbIXOAHOTO unbTpa ogmHakosa v pasHa 200 Iu,.

YnpaBneHue BbIXOAHbIM (hunbTpoM onpegensieT napametp OutF. MNMapameTrp OutF 3agaetcs
VHAMBUAYanbHO ANS KaXOoro n3sMepuTeribHOro KaHana u MoXeT MpYHUMAaTh criedytoLline 3Ha4YeHus.

0 — BbIXOQHOW OUILTP OTKITOYEH.

1— BKMOYEH UNLTP C IKCMOHEHLUMAnbHOW WMMYMbCHOW Xxapaktepuctukon (ananor RC-
dunbTpa).

PunbTp MMeeT 3aTyxaHne MuHyc 3 b Ha yacToTe ﬁ (T — nocTosiHHast BpemeHu unbTpa B

Y

McC, 3agaBaemas napameTpom in.Fd.).

YacToTHasi xapakTepucTika punbTpa nMmeeT HaknoH MuHyc 20 b Ha gekaay.

2...16 — ounbTp CKOMb3SILLEro cpegHero nNepBoro nopsigka AnNnHONM, COOTBETCTBEHHO, OT 2 A0 16.

Mpn pnuHe unbTpa, KpaTHOM 4eTbipeM, GULTP obecneumBaeT noJaBfieHME MOMEX
NpOoMbILLNEHHOM YacToThbl 50 M.
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Mo ymonyaHWiO ycTaHaBnMUBAETCsl 3HAYeHUEe Tuna UNbTPa «OTKMHOYEH», a MOCTOsIHHAas
BPEMEHU 3KCNOoHeHLmansHoro dunsTtpa 10 Mc.

MoppobHee 0 (hyHKUMOHMPOBaAHMKN BLIXOAHOMO UMdpoBoro dunbTpa npubopa cm. B CrnpaBke
«ODYHKUMOHMPOBaHNE BXOOHOTO W  BbIXOAHOMO UMpoBbIX unbTpoB npubopa MB110-AC»,
pa3sMeLLEeHHON Ha caiTe KOMMNaHUu: WWWw.owen.ru.

3.6 bBychep xpaHeHUs pe3ynbTaToOB U3MEpPEHUS

PesynbTaTbl nsmepeHusi ¢ BbIXOOHbIX UNBTPOB coxpaHsTca B Oydepe. Bydep xpaHut
nocrefiHee 3HayeHve U3MepeHusi kaxaoro kaHana. OGHOBMEHVE pe3ynbTaToB U3MEPEHUS] KaXaoro
KaHara npoucxoguT ¢ Nepuoaom 5 mc.

OpHOBPEMEHHO C COXpaHeHneM pesyrnbTaTta U3mMepeHusi NepBoro kaHana B OTAENbHOM perucTpe
Bydhepa coxpaHsieTcs 3Ha4YeHne BHYTPEHHEro TanmMepa. TaMep LMKIUYECKU WHKPEMEHTUPYETCS C
nepuvogom 10 mc B AnanasoHe ot 0 go 65535 mc. MNepuop Tanmepa coctaensieT 655,36 ¢ (okono
10 MUHYT).

3.7 bnok npuBeaeHUsA K puanyeckon BennUYmHe

Mpy noctynneHun 3anpoca Ha U3MepeHHble [AaHHble u3 ceTn RS-485 6Gnok npuBeneHus
n3BnekaeT pesynbTaTbl M3MepeHuss 3 Oydepa xpaHeHusi, npeobpa3oBbiBaeT MX B 3HAYeHue
dusmyeckon BenuumHbl u oTnpasnset MacTtepy ceTu.

Mcnonb3oBaHve npviBeAeHUs M3MEPEHHOro 3HayeHust B (U3UYECKYl0 BENUYMHY MO3BONSIET
nonb3oBaTento oTobpaxaTb KOHTponupyemble u3nyeckue napameTpbl HEnocpeacTBEHHO B
eavHMLAx nx naMepeHus (atmocdepax, kunonackansx, MeTpax u T. 4.).

MpvBeaeHne M3MepeHHOro 3HayeHust K husnyeckon BenMUMHE MPOU3BOAMTCSA NPU YCTaHOBKE
napameTtpoB Ain.L — HwkHen n Ain.H — BepxHel rpanuy AgmanasoHa. lNpy 3TOM MUHMManbHOMY
YPOBHIO BbIXOAHOrO curHana GyaeT cooTBeTcTBOBaTb 3HayeHve, 3ajaHHoe B napameTtpe Ain.L, a
MaKCUMarnbHOMy YPOBHIO — 3HayeHue, 3agaHHoe B napametpe Ain.H. [anbHerwas obpaboTka
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CWUTHanNoB OCYLUECTBMSIETCS B 3adaHHbIX €AMHMLAX WU3MEPEHUs NO JIMHENMHOMY 3aKOHy (npsiMo
nponopuuoHansHomMy npu Ain.H > Ain.L nnu o6paTHo nponopumoHansHomy npu Ain.H < Ain.L).

Ona uenoyucneHHoro Tuna BO3BPALLAEMOro pesynbTata [OMOSHUTENbHO WCMOoNb3yeTcs
napameTtp dP. [NapameTp onpegenseT yBenuyeHvue BO3BpaLLaemMoro pesynbraTta B 10“") pas. 370
Nno3BonsieT BO3BpallaTb C MOMOLLbLK LienoyncrneHHoro dopmarta ApobHble uncna. Co CTOPOHbI
MacTepa CeTU MONy4YeHHble AaHHble OOMKHbI GbiTb, COOTBETCTBEHHO, yMeHblueHbl B 107 pas.
MapameTtp dP moxeT npuHMMaTth 3HaveHuss oT O o 4, no3Bonss C MOMOLLbI LIeNOYUCIEHHOrO
dopmaTa nepegaBaTh AaHHblE, UMetoLLMe anckpeTHocTb Ao 0,0001.

Mo ymonyaHuio ycTaHaBnvBalTCA 3Ha4YeHUs napameTpoB 6noka npuBeaeHus:

— Ain.L=0;
— Ain.H =100,0;
— dP=2.

Mpumep — lMpu ncnonb3oBaHWM AaTtyvka C BbIXOAHbIM TOKOM OT 4 o 20 MA (napametp in-t
paBeH 1), KOHTpoONupytoLLero AaeneHve B ananasoHe ot 0 go 25 atm, B napameTtpe Ain.L 3agaetcs
3HayeHve 00,00, a B napametpe Ain.H — 3HayeHue 25,00. [Nocne 3Toro BbIBOA pe3ynbTaToB
n3mepeHus ByaeT BbINOMHATbCA B atMocdepax. [pn 3Ha4YeHWM M3MEepeHHOro ToKa, paBHOM 4 MA,
pesynbTaTt npuBenexus 6yget paseH 00,00, a npu 3HAYEHUU M3MEPEHHOrO Toka, paBHOM 20 MA,
pesynbTaTt npvBeaeHust byget paseH 25,00. Mpu 3anpoce AaHHbIX B LEMOYMCIIEHHOM dhopmaTe U
yctaHoBrneHHoM napameTpe dP, paBHOM 2, Ans u3MepeHHoro Toka 16 MA OyaeT Bo3BpalleHo
3HaueHne 1875. TMocrne [eneHWs NPUHSTOro pesynbTata Ha 107 MoNMyuuMm AaBrieHue, paBHOe
18,75 atm.

3.8 3awmTa nsmepuTenbHbLIX BXOO4OB Npubopa

N3mepuTenbHble kaHasbl MMeIT 3aluTy OT Nofjayn Ha BXOA HanpsbkeHUA U TOKOB, BbIXOASILLMX
3a npeaensl paboyero AvanasoHa npubopa.
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Mpubop obecneumBaeT coxpaHeHue cBoel paboTocnocobHoCTM Mpu nogadve Ha ero BXoApl
HanpshkeHW B AmanasoHe oT muHyc 40 go 40 B kak BO BKMOYEHHOM COCTOSHWUM npubopa, Tak n B
BbIKITO4EHHOM. [py 3TOM NPOUCXOANUT OrpaHUYeHne BXOQHOMO Toka Ha ypoBHe He Gornee 35 MA.

3.9 BCTpOEHHbIN UCTOYHUK NUTAHUA ANA BHELWHUX npeobpa3oBarenen

Ons nuTaHus BHeWHUX npeobpasoBaTenent (U3NYECKON BENUYMHBI MOXET WCMONb30BaThCS
BCTPOEHHbIN UCTOYHMK MOCTOSIHHOTO HanpsbkeHusi 24+3 B (HoMuHanbHoe 3HauveHue 24 B). Cxembl
NOAKMIOYEHUst NepBUYHbIX NpeobpasoBaTenei K Npubopy npueeaeHs! B MNpunoxexun b.

3.10 KoHcTpykuus npubopa

MpunGop BbINyckaeTcs B NNacTMacCcoBOM Kopryce, NpegHasHavyeHHoM Anst kpenneHust Ha DIN-
perKy WunpuHow 35 MM Unu Ha cTeHy. [abapuTHbIn YepTex nNpubopa 1 yCTaHOBOYHbIE pa3mepbl Ans
HaCTEeHHOro BapuaHTa UCMONHEHWs NpuBeaAeHb! B Mpunoxexun A.

Mo BepxHel cTopoHe Npubopa pacnonoXxeHbl Psabl KNEMM «MOA BUHTY», NpeAHa3HayeHHbIX Ans
NOAKMNIOYEHMST NPOBOAOB MuUTaHusi, wHTepdenca RS-485, wu3amepsiembix curHanos. Cxema
noAKIoYeHns K knemmam npubopa npuseneHa B MNpunoxeHun b.

Pa3bemHasi KOHCTpyKUMs krnemm npubopa MNO3BONSIET OCYLLECTBMSATb ONEpaTUBHYI 3aMeHy
npnbopa 6e3 AeMOHTaxa NOAKMIOYEHHBIX K HEeMYy BHELUHWX NUHUIA CBSI3W (nogpobHoe onvcaHwue
3ameHbl Npubopa npmBeaeHo B . 6.2).

Mpubop umeeT Tpu CBETOAMOAHBLIX MHAMKaTopa. OHW pacnonoXxeHbl Ha NULEBON NaHenm
npubopa un umetoT Hagnucu «MutaHne»,«RS-485» n «Asapusy».

WHpukaTtop «Mutanme» curHanuavpyet o nogade Ha Npubop NUTaIoLLEro HanpsHKEHNS.

MHavkaTtop «RS-485» curHanuanpyeT o nepefave AaHHbIX npubopom B ceTn RS-485.

MHavkaTop «ABapusi» BKIOYaeTCs Mpu OOHapyXeHUM HencnpaBHOCTM npubopa BCTPOEHHOW
cucTemMow KoHTpons. Ecniv npu oTkase npnbopa coxpaHseTcsi CnocobHOCTb paboTbl B CETH, TO B CETb
o 3anpocy, Takke byaeT nepeaaBaTbCs CTaTyCc OTKasa.
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3.11 YnpaBneHue npuéopom

YnpasneHve pexuMmamu paboTbl npubopa u cunTbiBaHWe 13 npubopa pesynbTaToB U3MEpeHus
BbIMOJIHSIETCS C UCMONb30BaHNEM KOMaHA, nepefaBaembix B ceTu RS-485. Mpubop obecneumBaet
paboTy B ceTn RS-485 ¢ Mcnonb3oBaHWEM CrieyoLLMX NPOTOKOOB:

— ModBus (RTU), nonHoe ynpaBsneHue;

ModBus (ASCII), nonHoe ynpasneHue;

— OBeH, NonHoe ynpasneHue;

— DCON, TOnbKO cunTbiBaHWE pe3ynbTaToB U3MEPEHNsI

MonHoe onucaHve koMaH4 BCEX MCMOMb3yemblX Ans ynpasneHus npubopoM NpPOTOKOMOB
npveeaeHo B MNpunoxexuu I

KomaHzbl Bcex MpOTOKONOB pa3fdensaTcs Ha cneaytoLime rpynnbi:

— KOMaHAp! ynpaBneHusi kKoHdurypaumen npudopa;

— KOMaHAbl YTeHUsi pe3ynbTaToB N3MEPEHUS;

— TEexHOonorn4yeckne KomaHgpl.

KomaHabl  ynpaBneHusi KoHdurypauven npubopa obecneumBaloT 3anuMcb W YTeHWe
KOHGPMrypaLMOHHbIX MapaMeTpoB, onpeaensioLwmx pexumel paboTtel npubopa.

KoHdpurypaumoHHble napameTpbl XpaHATCA B 3HEpProHesaBUCHMon namatn npubopa. Nx 3anucs
BbINONHSAETCA B ABa aTana. Ha nepeom aTane napameTpbl 3an1cbIBalOTCSA B onepaTyBHYto namsATe. Ha
BTOpPOM 3Tane no creunanbHoi komaHge (Aply wnm INIT) napameTpbl nepenucbiBalTcs B
3HeproHesaBucuMylo namsTb. Ecrim B TeyeHne 10 MUHYT mocrie nocriegHen KoMaHnAbl U3MEeHEeHUs
KOH(PMrypaUMOHHOrO  napaMeTpa He  BbiMOMHEHa  KOMaHda  MNepenncu  U3MEHeHWd B
3HEproHe3aBMCUMYIO NaMsATb, TO BCE W3MEHEHUS aHHYNuWPYlTCA, W  BbINOMHEHUEe KOMaHAbl
nepesanuncu 3MEHeHU B SHEPTrOHE3aBNCMMYIO MaMSATb BbI3OBET OLLMOKY.

Komanga Aply kpome nepenucu  M3MEHEHWA  KOH(PUIypauMOHHbIX nNapamMeTpoB B
3HEeproHe3aBMCUMYIO NamsiTb obecneyvBaeT MNPUMEHEHWE W3MEHEHW CeTeBbIX HacTpoek, 4To
BbI3bIBaeT nepexos paboTbl npubopa Ha HOBble CETEBbIE HACTPOVKM.
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[Onsi BpEMEHHOro XpaHeHUsI U3MEHEHWUN KOH(UIYpPaLMOHHbIX NapamMeTpoB U KannbpoBOYHbIX
KO3 PULMEHTOB, BBIYUCMISEMbIX B MPOLIECCE IOCTUPOBKM, WMCMOMb3yeTcs OAHa M Ta Xe obnacTb
onepaTvBHOW NamsTu. Mo3ToMy KOMaHAbl U3MEHEHNS KOHUIYpPaLMOHHBIX MapamMeTpoB U IOCTUPOBKa
npubopa [OOMmKHbI BbINOSMHATLCS B OTAENbHbIX ceaHcax. CeaHC WM3MEHEHUsI KOHUIypaLMOHHBLIX
napaMeTpoB 3aBepluaeTcs KOMaHAamy Mepenucu WU3MEHEeHW B SHEeproHe3aBWCUMMYK MaMsiTb
komaHgamu Aply unu INIT, a 3aBepLueHne ceaHca OCTUPOBKM BbINOMHAETCS C MOMOLLbIO KOMaHAbI
nepenucm KanmbpoBOYHbIX KO3(MDULMEHTOB B 3HEProHe3aBncumyto namsate — UApl.

KomaHnabl YTeHus pe3ynbTaToB M3MepPeHUsi MO3BOSMSIOT CYATLIBATL pe3ynbTaTbl M3MEPEHWUn B
pasnuyHbIX dhopmaTax (LenoYNCIIEHHbIX U BELLECTBEHHbIX).

TexHomnoruyeckme koMaHabl obecrneymBatoT OCTUPOBKY Npubopa. MeToawuka rocTMpoBky Nnpubopa
onvcaHa B lNpunoxexun [.

YnpaBnexue npubopom no npotokony  OBeH peanunsoBaHo B nporpaMmme
«KoHdurypaTtop M110», nocraensiemor ¢ npubopom.

Onsi pabotbl npubopos B coctaBe SCADA-cuctem ¢ npubopom noctaensitotca OPC-gpaniBepsbl
ansa pabotsl no npotokonam ModBus u OBeH.
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4 Pabota ¢ npn6éopom

CunTbiBaHVe, W3MEHeHMe W 3anucb napameTpoB npubopa OCYLLECTBASETCA C MOMOLLbO
nporpammbl «KoHdurypatop M110».

4.1 Nporpamma «KoHdurypatop M110»

WHdopmaums o pabote ¢ nporpammoint «KoHdpurypatop M110» npeacraBneHa B pyKOBOACTBE
nonb3oBaTens Ha Ancke, NOCTaBMsSIEMOM B KOMMNIEKTe ¢ Npubopom.

4.2 BoccTaHOBrEHMEe 3aBOACKUX CeTeBbIX HAaCTpPoek npmubopa

Mpu Heo6XxOAMMOCTM BO3MOXKHA YCTaHOBKa 3aBOACKUX CETEBbIX HAacTpoek npubopa (Hanpumep,
npwv yTepe MHopMaLmm O 3ajaHHbIX 3HAYEHUsIX CETEBbIX NapaMeTpoB npubopa).

BHumaHue! HanpspkeHne Ha HeKOTOpbIX 3rleMEHTax meyaTtHoW nnatbl npubopa onacHo Ans
Xu3Hn! MNpuKocHOBEHME K MevaTHOW nnaTte, a Takke nonagaHve NOCTOPOHHWX MPeaMEeToB BHYTPb
Koprnyca HegonyCcTUMLI.

[InA BOCCTaHOBMEHWSI 3aBOACKMX CETEeBbIX HacTpoek npubopa HeoBXOAUMO BbIMOMHUTH
cnegyroLme AencTeus:

— OTKMIOYMTb NUTaHne npubopa;

— OTKPbITb 3arnyLUKy Ha NULEBON NaHenu npubopa;

— ycTtaHoBuUTb nepembidky JP1 Ha coeguHutene XP1 (pucyHok B.1) B nonoxeHue «3 H»., npu
3TOM npubop NepecTpouTCs Ha 3aBOACKME 3HAYEHWUSI CETEBbLIX NapameTpoB, HO B €ro namsTv
COXPaHSIIOTCS paHee YCTaHOBMEHHbIE 3HAYEHWS CETEBbIX NapaMeTpoB;

— BKMHOYUTb NUTaHUE;

— 3anycTtutb nporpammy «KoHdourypatop M110»;

— B OKHe YCTaHOBKW CBSI3W 3a4aTb 3HAYEHUS] 3aBOACKUX CeTeBbIX NapameTpoB (B COOTBETCTBUM
C [AaHHbIMU Tabnuubl 4.1) unu HaxaTb KHOMKY «3aBoOACKMe ceTeBble HacTpoukuy». CBssb C
npnBopoM yCTaHOBUTCS C 3aBOACKUMU 3HAYEHVSIMU CETEBbIX NapaMeTpoB;
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— cuMTaTb 3HAYeHUs1 CeTeBbIX NapamMeTpoB npubopa, BbiGpaB komaHay MNpubop | Cuntatb Bce
napamMeTpbl Unu oTKpbIB Nanky CeTeBble NapameTpbl;

— 3adKkempoBaThb Ha BymMare 3HaueHVst CeTEBbIX NapameTpoB Nprbopa, KOTopble Oblnv CHMTaHb;

— 3akpbITb Nnporpammy «KoHdomrypatop M110»;

— OTKIOYMTb NUTaHue npubopa;

— CHSATb NepeMblyKy JP1 1 ycTaHOBUTL ee Ha KOHTaKTHYIO Napy, COCEAHIO C KOHTaKTHOW Napon,
OTMEYEHHOWN MapkMpoBkon «3 Hx.;

BHumaHue! YcraHoBka nepemblukM B Apyroe mecto coeauHutens XP1 moxeT nomellatb
HopMarnbHol paboTe npubopa.

— 3aKpbITb 3arnyLUKy Ha NULEBOI NaHenu npubopa;

— MOAKMYUTL NUTaHue npubopa u 3anyctutb nporpammy «Kondurypatop M110»;

— YCTaHOBWTb 3adMKCHPOBaHHble paHee 3HayeHus napameTpoB B OKHe YCTaHOBKW CBSA3U C
npuéopowm;

— HaxaTb KHOMKY «YCTaHOBUTb CBA3b» W MPOBEPUTb Hanuune CBA3N ¢ npubopom, BbIGpaB
komaHgy Mpu6op | MpoBepuTbL CBA3bL C NPUGOPOM.

Ta6nuua 4.1 — 3aBoacKkue 3Ha4YeHUs1 ceTeBbIX NapameTpoB npuGopa

MapameTp OnucaHue 3aBoAckasi ycTaHOBKa
bPS CkopocTb 06MeHa gaHHbIMK, BUT/C 9600
PrtY Twun KOHTPONS YETHOCTM CrOBa AaHHbIX OTCyTCTBYET
Shit KonnyectBo cTon-6utoB B NOCHINKE 1
A.Len OnvHa ceTeBoro agpeca, but 8
Addr basoBhkI agpec npubopa 16
Rs.dl 3agepxka otBeTa no cetn RS-485, mc 2

22




5 Mepbl 6e3onacHocTuU

5.1 Mo cnocoby 3almnTbl OT NOpPaXeHUs ANEeKTPUYECKMM TOKOM Npubop cooTBeTCTBYET Knaccy |l.
no MOCT 12.2.007.0-75.

5.2 Mpu akcnnyataumMm n TEXHUYECKOM oBChyXuBaHUM Heobxoaumo cobnogaTb TpeboBaHus
FOCT 12.3.019-80, «[NpaBun akcnnyaTtaumMu 3neKTpoycTaHOBOK noTpebutenen» n «lMpaBun oxpaHbl
TpyAa npw aKkcnnyatauum anekTpoycTaHOBOK NOTpebuTenemny.

5.3 Mpwu akcnnyaTaumum npmbopa OTKPbITbIE KOHTAKTbI KNIEMMHMKa Haxo4aTCa No4 HanpshkeHUeM,
onacHbIM ANs XKM3HW YeroBeka. YCTaHoBKy npubopa cnefyeTt npousBoaMTb B CrELManvavpoBaHHbIX
wkadax, AOCTYN BHYTPb KOTOPbIX pa3peLleH TONbKO KBanuguLMPOBaHHbIM creupanuctam.

5.4 Jliobble nofknoyYeHnss K npubopy u paboTbl MO €ro TeXHUYEckoMmy OGCNyXUBaHWIO
NpPOM3BOANTb TOMBKO NPU OTKMHOYEHHOM NUTaHUU NPUGOPa U NMOAKITYEHHbLIX K HEMY YCTPOWCTB.

5.5 He ponyckaetcs mnonafjaHue BnarM Ha KOHTaKTbl BbIXOAHbLIX Pa3beMOB W BHYTPEHHWE
3anemMeHTbl Moaynen.

BHumaHue! 3anpeliaetcs MCNONb3oBaHWe MoAynei NpyU HamuMuMu B atMocdepe KUCIOT,
Liernoyen, Macen 1 UHbIX arpeCCUBHbIX BELLECTB.
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6 MoHTax n noakn4veHne npmubopa

Mepen yctaHoBkoW Mpubopa oOcCyLLecTBRSIETCA MOAroToBKa MNOCagoYHOro Mecta B Lkady
anekTpoobopynoBaHus. KoHCTpykums Wwkada fomkHa obecneumBath 3awmTty npubopa ot nonagaHusi
B Hero Bnaru, rpsian 1 NOCTOPOHHMX NPEAMETOB;

Mpunbop ykpennsetca Ha DIN-peiike vnn Ha BHyTpeHHel cTeHke Lkada. Mpu kpenneHwwu,
3allerka AormkHa ObiTb HanpasrieHa BHUS.

Mpn MoHTaxe crneayeT cobnogaTb Mepbl 6€30MacHOCTU, yKasaHHbIe B M. 5.

6.1 MoHTaX BHelWHUX cBs3en
6.1.1 O6wue TpeGoBaHUA

MutaHne npubopa crnenyeT ocyLLECTBAATL NEPEMEHHBIM U MOCTOSIHHBIM HaMnpsiKeHNEM.

MopkntoyeHne K CeTU MEPEMEHHOro Toka crieQyeT OCYLUECTBMSATb OT CETEBOro dwuaepa, He
CBSI3aHHOIO HEMOCPEeACTBEHHO C MUTAHWEM MOLLHOIO CUMOBOro obopyaoBaHusi. Bo BHelwHeln uenu
pEKOMEHAYETCA YCTaHOBUTL BbIKMOYaTenNb, obecrneymBalolLMin  OTKMOYEHNe npubopa oOT ceTw.
MutaHue kaknx-nMBOo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

[MMTaHWe nNOCTOSHHBIM HanpshKeHVeMm criedyeT OCYWEeCTBMATb OT FOKanbHOrO WCTOYHUKA
NUTaHUS NOAXOASALEA MOLLHOCTU, YCTaHOBMEHHOrO B TOM e Lwkady anekTpoobopynoBaHusi, B
KOTOpPOM yCTaHaBnuBaeTcs npubop.

CBaA3b npubopa no mHTepdency RS-485 BLIMONHATL MO ABYXMPOBOAHOM cxeme. [nvHa NnHUK
cBs3N OomkHa ObiTb He Gonee 1200 meTpoB. MNMoaknoueHve criefyeT OCYLECTBNAATbL BUTOW Mapow
npoBoaoB, cobntogas nonsipHocTb. lNpoBog A nogkntodaeTcs k BbiBogy A npubopa, aHanornyHo
coefuHsATCS Mexay cobor BbiBogbl B. MoakntodeHne He0OX0AMMO NPOM3BOAUTE MPU OTKITHOYEHHOM
nuTaHnM obomx YCTPOMCTB.

Onsi obecneyeHuss HaOEXHOCTU 3SMEKTPUYECKUX COEAMHEHWIA PEKOMEHZYeTCsl UCMOorb30BaTb
kabery ¢ MeaHbIMMN MHOTOTPOBOMOYHBLIMU XUNaMi, ceueHneM He Goree 0,75 MM, KOHLbI KOTOPbIX
nepen NOAKIOYMEHMEM criedyeT 3ayucTuTb W 3anyauTb. 3aducTky un kabenen Heobxoanmo
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BbINONHATL C TAKMM pacHeToM, YTOObI cpes usonaumn nnoTHO npuneran K KNeMMHOW konogke, T.e.
YTOObI OroneHHble y4acTKu npoBoAa He BbICTynanu 3a ee npeaenbl.

6.1.2 MNoakntoyeHne npmubopa

Mpubop nopknoyaeTcss Mo cxemam, npuBedeHHbIM B [lpunoxeHun b, ¢ cobniogeHnem
cneayoLlen nocnegoBaTenbHOCTY onepaumin:

— npubop noAknovaeTcs K UCTOYHUKY NMUTaHUS;

— MOAKMYaTCs aHaroroBble 4aTt4uku K BXodam npubopa;

— MOAKMYalTCs NUHUKM nHTepdgerica RS-485;

— nopaeTcsa nuTaHue Ha npubop.

6.2 OTcoeanHeHue Knemm npubopa

KoHcTpykumsi knemm npubopa MO3BOMSIET OCYLLECTBUTb OMepaTMBHYH 3ameHy npubopa 6e3
AeMOHTaxa NOAKIMOYEHHbIX K HEMY BHELLHWX NUHWIA cBA3W. [MocnenoBaTenbHOCTL 3ameHbl npubopa
cnegyowas:

— 0becTouMBaloTCA BCE MUHUM CBA3M, NoaxoasLuve K npubopy, B T.4. IMHWN NUTaHUS;

— BbIBMHYMBAIOTCA KpenexHble BUHTbI MO KpasiM obeunx knemm npubopa (y kaxaon Knemmbl no
[OBa BUHTAa);

— CbeMHasl 4acTb Kaxaom W3 Kknemm oTtaensetcs oT npubopa BMecTe C MOAKMIOYEHHbIMM
BHELUHMMW TVHWSIMW CBS3W MpW MOMOLUM OTBEPTKA WNW APYroro MOAXOASLLEero WHCTPyMeHTa
(ymaneHwue knemm nsobpaxeHo Ha pucyHke E.1 B Mpunoxenuu E);

— npubop cHumaeTcs ¢ DIN-peiikn (Mnn OTBMHYMBaETCS OT BHYTPEHHEN CTEHKM Likada), a Ha
ero MecTo yCcTaHaBnvMBaeTCs APYron ¢ NpeaBapuTenbHO yaaneHHbIMU pasbeMHbIMU YacTAMU KNeMM;

— K YCTaHOBIEHHOMY MpuBopy NOACOEAMHATCA pa3beMHble YacTu KIeMM C MOAKMIOYEHHbIMM
BHELLUHUMW JIMHWSIMW CBS3W;

— 3aBMHYMBAIOTCS KpPenexXHble BUHTbI N0 Kpasm obenx knemm.
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6.3 Nomexun u meToabl X NOAABNEHUNA

Ha paboTy npnbopa mMoryT okasblBaTb BUSHWE BHELLHWE NOMEXM:

— MOMeXW, BO3HMKaloLiMe nog AEUCTBUEM SNIEKTPOMArHUTHLIX MOMei (3MeKTpoMarHUTHbIe
MoMexu), HaBoguMMble Ha cam npuGop U Ha JMHUM CBA3W npubopa C  MEPBUYHLIMU
npeobpasoBaTtensmu;

— MOMeXW, BO3HMKAIOLLME B NUTAIOLLEN CETU.

NS yMeHbLUEeHUs BIUSIHUS 3NEKTPOMarHUTHbIX NOMeX Heo6X0AMMO BbINOSHATL NPUBEAEHHbIE
HWXe pekoMeHaaumu:

— MpW NPOKMNaZdKe CUrHarbHbIX JIMHUIA OT NEPBUYHBIX NpeoGpasoBaTeneil Ux AnvHy criegyeT no
BO3MOXHOCTW YMEHblUaTb U BbIAENSTb UX B CaMOCTOATENbHYI Tpaccy (UnM HECKorbko Tpacc),
oTAeneHHy(bIX) OT CUoBbLIX kabenew;

— obecneunTb HaAEXHOE IKPAHUPOBAHWE CUTHASBbHBLIX MNHWIA. DKpaHbl CreadyeT 3MeKTPUYecku
M30nNMpoBaTb OT BHELUHErO OGOpYAOBaHUSI Ha MPOTSKEHUM BCEW Tpacchl W MOACOEAMHSITH K
3a3eMIIEHHOMY KOHTaKTY LLMTa YNpaBreHust;

— nNpubop peKoMEeHAyeTCsl ycTaHaBnuBaTb B MeTalnM4eckoM Lukady, BHYTPU KOTOPOro He
[OMKHO BbITb HUKAKOro cunoBoro obopynosaHus. Kopryc wkada AomkeH GblTb 3a3eMIIEH.
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[INA yMeHbLUEHNA NoMeX, BO3HMKaIOLWMX B MUTaIOLLEN ceTH, CrieayeT BbINOMNHATL creaytolme
pekoMeHaauum:
— noaknyaTb Npubop K MnuTalolen CeTW, He CBA3AHHOW HemnoCPeACTBEHHO C MNUTaHueM
MOLLIHOTO CUOBOro 060pyAoBaHus;
— npy  MOHTaxe npubopa cregyeT yuuTbiBaTb Mpasuna opraHnsaumm  adekTmBHOro
3a3eMneHns 1 NPOKNaaKy 3a3eMMeHHbIX 9KPaHOB:
— BCe 3a3emnsiolime NMHUM U 3KpaHbl MPOKNaApiBaTb MO CXeMe «3Be3da», Mpu 3TOM
HeobxoanmMo obecneynTb XOPOLLUIA KOHTAKT C 3a3eMIAEeMbIM 31IEMEHTOM;
— 3as3eMrisoLmMe Lenu BbIMOSHATL NPOBOAAMMN MaKCUMaribHO BO3MOXHOIO CEYEHUS;
— ycTaHaBnuBaTb (uNbTpbl ceTeBbix nomex (Hanpumep, OBEH BC®) B nuHUSIX nuTaHus
npubopa;
— yCTaHaBnuBaTb Uckporacswme unbTPbl B IMHUAX KOMMYTaLuM CUNOBOrO 060pyAOBaHUS.
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7 TexHn4eckoe ob6CcnyxXMBaHue

O6cnyxvBaHvue npubopa npu aKcnnyaTauuu 3akniovaeTcst B ero TEXHUYECKoM ocMoTpe. Mpu
BbINOMHEHNN paboT nonb3oBaTenb AOMKeH cobniopaatb Mepbl 6GesonacHoctn (Pasgen «Mepei

©6e3onacHoOCTU»).

TexHuyeckuit ocMOTp NpuGopa MPOBOAMTCS OOCNYXMBAKOLWMM MEPCOHANIOM HE PEXe OAHOro

pasa B WWeCTb MeCALEB U BKIMKOYaET B cebs BbINONMHeHne cneayrwnx onepauvu7|:

— OYUCTKY Kopnyca npwﬁopa, a TakKe ero KrneMmHbIX KOJIo4oK OT Mbifn, rpA3n U NOCTOPOHHUX

npeameTos;
— npoBepKy kayecTBa kpenneHus npubopa Ha DIN-pelike nnun Ha cTeHe;
— MpOBEpPKy KayecTBa MOAKIIOYEHNS BHELLHNX CBA3EN.
OB6HapyxeHHbIe NpK 0CMOTpe HedoCcTaTkv cneayeT HemMeaneHHO YCTPaHNTb.

8 MapkupoBka

Mpwn n3rotoBneHnn Ha Npubop HaHOCATCS:
— HavMeHoBaHuWe npubopa;
— cTeneHb 3awuThl kopnyca no FOCT 14254;
— HanpsbkeHvWe W 4actoTa nNuTaHus;
— notpebnsiemas MOLLHOCTb;
— Knacc 3aLuTbl OT NopaxeHusi anekTpuyeckum Tokom no MOCT 12.2.007.0;
— 3HaK yTBEPXAEHMS TUNa CcpeacTsB U3MEPEHNN;
— e[UHbIV 3HaK oOpalLeHns1 NPoAYKLMM Ha pbIHKE rOCyAapcTB-4reHoB TamoxeHHoro coto3a (EAC);
— CTpaHa-u3roToBUTENb;
— 3aBofckon Homep npubopa K rof Bbinycka.
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Ha notpebuTtenbckyto Tapy HaHOCATCS:
— HavmeHoBaHue npubopa;
— e[VHbIN 3HaK obpalleHnst NPOAYKLUMM Ha pbIHKE rocyaapcTB-yrieHoB TamoxeHHoro coto3a (EAC);
— CTpaHa-n3roToBuTEb;
— 3aBOACKOV HOMep npubopa v rof Bbinycka.

9 TpaHcnopTUpOBaHMe U XpaHeHne

9.1 lMpubopbl TpaHCNOPTMPYKTCA B 3aKpbITOM TpaHcrnopTe nioboro Buaa. Kpennexue Tapbl B
TPaHCMOPTHBIX CPeACcTBax [OOMKHO NPOM3BOAWMTBCA COMNAacHO npaBwunam, [OeNCTBYIOLWMM  Ha
COOTBETCTBYIOLLMX BUAaX TpaHcnopTa.

9.2 YcnoBusi TpaHCMOPTUPOBAaHUST AOMKHbBI cooTBeTCTBOBaTh ycrosuam 5 no NOCT 15150-69
npu TemnepaType OKpyXatLlero Bosgyxa ot MuHyc 25 go +55 °C ¢ cobniogeHneMm mep 3almTbl OT
yAapoB 1 BUbpauui.

9.3 lNepeB0O3Ky OCYLLECTBNSATb B TPAHCNOPTHOM Tape MOLUTYYHO WM B KOHTENHepaXx.

9.4 YcnoBus XxpaHeHWsi B Tape Ha cknage W3roToBWUTENst W MNOTPeduTens  [LOMKHbI
cooTBeTcTBOBaTh ycnosusam 1 no FOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBaTb
arpeccuBHbIe NpUMecH.

MpunGopbl cneayeT XpaHUTb Ha CTennaxax.

10 KomnnekTHocTb

Mpu6op 1 wr.
MacnopT u MapaHTUIHLIA TanoH 1 3K3.
PykoBoacTBo no akcnnyatauum 1 3kKa.
Komnakt-guck ¢ NO 1 wr.
MpumeyaHne - MWa3rotoBuTenb OCTaBnsieT 3a COOOM NpaBO BHECEHWS [OMONHEHUMA B

KOMIMSIEKTHOCTb U3aenus.
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11 MapaHTUMHbIE 0GA3aTenbLCTBa

11.1 MsrotoBuTENb rapaHTUpyeT cOOTBETCTBUE npubopa TpeboBaHWAM TEXHUYECKMX YCIOBUMA
npu cobniofeHnn YCrioBuiA aKCnyaTauum, TPaHCNOPTUPOBAHNS, XPaHEHMS N MOHTaxa.

11.2 MapaHTUiAHBIN CPOK 3KCMnyaTauum 24 mecsiLa Co AHSA NPOAaXW.

11.3 B cnyyae Bbixoga npubopa M3 CTposi B Te4eHue rapaHTUAHOrO cpoka nmpu cobniogeHun
nonb3oBaTenem YCroBWI 3KCMyaTaumu, TPaHCMOPTUPOBAaHNSA, XPaHEHUS U MOHTaxa npeanpusitne
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHbIii PEMOHT UMW 3aMeHy.

11.4 Mopsagok nepefayun U3genus B peMOHT codepXXaTcsi B MacnopTe U B rapaHTUAHOM TaroHe.
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MpunoxeHune A. FaGapuUTHbLIN YepTex

Ha pucyHke A.1 npvBeaeHbl rabaputHble pa3mepbl npubopa, Ha pucyHke A.2 — yCTaHOBOYHblE
pa3mMepbl 4515 HACTEHHOro BapuaHTa kpenneHus npuéopa.

PucyHok A.1
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MpunoxeHue b. MogknoyeHne npndopa

O6wuii Bua npubopa C ykasaHWsIMM HOMEPOB KIEMM, pacrnornoxeHvem nepembivku JP1 1
CBETOAMOAOB NpeacTaBneH Ha pucyHke b.1, HasHaveHve knemm npvBegeHo B Tabnuue B.1.

Mepembivka JP1 npegHasHaveHa 4is BOCCTAHOBEHNS 3aBOACKUX CETEBbLIX HACTPOEK.

3aBocKoe MomnoXeHne nepeMblyku — CHATa (3aBOACKNE CETEBbIE HAaCTPOMKN OTKITHOYEHbI).
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Ta6nuua B.1 — HazHayeHMe KOHTaKTOB KIIeMMHOW KONoaKu npubopa

Homep HanmeHoBaHue HasHnauyeHwue
KOHTaKTa
1 PWR+ Mutanne ~ ot 90 go 264 B unu
nntoc nutaHms = ot 18...30 B
2 PWR- Mutanne ~ ot 90 oo 264 B unu,
MUHYC nuTaHus = o1 18...30 B
3 NC He vcnonb3yetcst
4 NC He vcnonb3yetcs
5 +24V Bbixog 24 B (nntoc) BCTPOEHHOIO MCTOYHMKA NUTaHUS
6 -24V Bbixog 24 B (MMHyC) BCTPOEHHOIO UCTOYHMKA MUTaHWSA
7 A RS-485 nuHusa A
8 B RS-485 nuHua B
9 IN1+ Bxog 1 (nntoc)
10 IN1- Bxoa 1 (MuHyc) obLmi
11 IN2+ Bxog 2 (nntoc)
12 IN2- Bxog 2 (MyHyc) obLmi

K opHOTMMHBIM aHamoroBbiM BXxodam npubopa MOXHO MOAKMOYNTE [ABa  MEPBUYHBIX
npeobpasoBaTtenisi C MNUTAHWEM WX OT BHELUHEr0 WIIM BHYTPEHHEro WCTOYHMKOB. [lpumepbl
NoAKnoYeHnst K Npubopy nepBrYHLIX NpeobpasoBaTeneli ¢ NPYMEHEHNEM BHELLHErO (BepXHSA YacTb
CXEMbI) U BCTPOEHHOMO (HWXHSA YacTb CXeMbl) MCTOYHUKOB MUTaHUSI NpUBEAEHbI Ha pUcyHKax b.2,
B.3.
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PucyHok B.2 — MNogknioueHune k Npubopy ABYXNPOBOAHbIX NePBUYHLIX Npeobpa3oBaTtenem
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PucyHok B.3 — NMogkntoyeHune kK npubopy TpexnpoBoAHbIX NepPBUYHbLIX Npeobpa3oBaTenen

MpumeyaHus

1 Obwwme («MUHYCOBbIE») KNEMMbI BXOOOB 3MIEKTPUYECKM COEAMHEHbI Mexay COoGol BHYTpU
npubopa 1 JOMKHBI UMETb OAMHAKOBbI NOTEHLMan.

2 CymmapHoe noTpebrneHve akTUBHbIMW AaTyMKaMu ToKa OT BCTPOEHHOrO MCTOYHUKa 24 B He
OOMKHO npeBbiwatb 50 MA.
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MpunoxeHune B. OOWwMe cBeaeHUst o nportokonax oomeHa RS-485
B.1 MapameTtpbl npotokona OBEH, nHaekcauusa napameTpoB

MapameTpbl B Npubope pasaensaoTcs Ha ABe rpynnbl: KOHMUIYPaLMOHHbIE 1 OnepaTuBHbLIE.

KoHdurypaumoHHbie napaMmeTpbl — 3T0 NapameTpbl, onpeaensiolme koHdurypaumio npubopa,
3HayYeHus, KOTopble NoSb30BaTeNlb NPUCBANBAET C NMOMOLLbIO NPOrpaMMbl-KoHdUrypaTopa.

KoHdurypauvoHHbiMM  napameTpamy HacTpavmBaeTcs CTpykTypa npubopa, onpegensioTcs
ceTeBble HAaCTPOWMKU U T. 4.

YcTaHOBMNEHHble 3HaYeHUsi KOH(UIypaLMOHHbIX NMapamMeTpoB XPaHSTCA B 3HEeproHe3aBUMCUMMOW
namaTn npubopa 1 COXPaHSAIOTCS MNP BbIKMIOYEHUN MUTAHKS.

OnepaTtvBHbIe NapameTpbl — 3TO [aHHble, KOTopble Npubop nonyyaeT unv nepegaeTt no cetu
RS-485. B ceTb OHM nepepalTcsi KOMMbIOTEPOM, KOHTPOMMEPOM WU MPUGOPOM-PEryNSiTOPOM.
OnepaTtuBHbIe NapaMeTpbl OTPaXalT TeKyLlee COCTOSIHUE PerynnpyemMoin CUcTeMbl.

Kaxabll napameTp MmeeT uMs, cocTosiLee M3 NaTUHCKUX OyKB (4O YeTbipex), KoTopble MOryT
ObITb pasgeneHbl Toukamu, U HasBaHue. Hanpumep, «Tun nogkntoyaemoro gatyvka» In-t, rae «Twun
noakstoYaemMoro gatymka» — Hassadue, In-t — ums.

KoHdurypauvoHHble napameTpbl UMeT Takke WMHAEKC — uudpy, OTNMYaloLlylo napameTpsbl
OHOTUMHBIX 3NeMeHTOB. VMHOEKC nepefdaeTcsi BMeCcTe CO 3HaveHveM napameTtpa. lNpu pabote c
nporpammoii «KoHdpmrypaTtop M110» nonb3oBaTenb cam He paboTaeT C MHAeKkcamu, 3TO AenaeT
nporpaMma.

OnepaTuBHble MapaMeTpbl He UMetoT nHaekca. OHM MHAOEKCUpYyTCa Yepes ceTeBol agpec. B
npubope ecTb HECKONbKO OnepaTuBHbIX NapamMeTpoB.

Mpumep — [ns cuuTbiBaHWA pe3ynbTaToB M3MEPEHUs CyLeCTBYeT OnepaTVBHbIA MapameTp
Read. lNyctb BasoBbit agpec npubopa (napametp Addr) paBeH 32. Torga AnNs CUUTbIBaHWSA
pesynbTata M3MepeHuWs MepBOro KaHama Heobxogumo mnpouymTaTe napametp Read c ceTeBbiM
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agpecom 32, Ons cuuTbIBaHUS pe3ynbTata W3MepeHust BTOPOro kaHana Heobxoavmo npouuTtaTtb
napameTp Read c ceteBbiM agpecom 33 u T.4. (cM. Tabnuuy B.1)

Ta6nuua B.1
Bxop 1 Bxop 2
Pacuer BasoBbIiin agpec
ceTeBOro Ap Addr+1
(Addr)
agpeca
CeteBoM 32 33
agapec Bxopga

T.e. OByxKkaHasnbHbIi NPUGOP C TOYKM 3peHMsi paGoTbl C €ro onepaTuBHbIMK MapamMeTpamu
«pacnagaeTca» Ha [Ba OAHOKaHarbHbIX npubopa.

B.2 BasoBbI agpec npubopa B cetn RS-485

Kaxpabin npubop B ceTn RS-485 nomkeH UMeTb CBOW YHUKarbHbI 6a30BbIn agpec.

Appecaums B npoTokone OBEH

OnuHa 6a3oBoro agpeca onpefensieTcs napameTpom A.Len npu 3agaHum ceTeBbIX HacTpoek. B
agpece MoxeT 6biTb 8 Nbo 11 6ut. COOTBETCTBEHHO, AMana3oH 3Ha4YeHui 6a3oBoro agpeca npu 8-
6uTHOM agpecaumm — ot 0 go 254, a npu 11-6utHon agpecauum — ot 0 go 2039.

B npotokone OBEH npegycmoTpeHb! LUMpoKoBeLLaTenbsHble agpeca, npu 8-6utHon agpecaumm —
255, a npu 11-6utHon agpecauun — ot 2040 go 2047.

Basosbin agpec npubopa 3apaetcs B nporpamme «KoHdurypaTtop M110» (napametp Addr).

Mo ymonyaHuio npubop nmeet basosbin agpec = 16.

BasoBbii agpec Kaxgoro cnegyioiliero npvl6opa B CeTW 3adaeTcd cnegyrwmm 06pa30M:
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[6a3oBbIN agpec npeapiayLLero npubopa] +2.

Takum obpasom, noa Kaxabli Npubop pesepBupyeTcs ABa CeTeBbIX agpeca, T.K. Npubop nveet
[ABa kaHana n3mepeHus n paccmartpusaetcs B ceT OBEH kak ABa ogHoKaHamnbHbIX U3MepuTens.

Appecauus B npotokone ModBus

[unana3oH 3HayeHuin 6asoBoro agpeca B npotokone ModBus — o1 1 go 255.

LLinpokoBeLaTenbHbIn agpec B npotokone ModBus — 0.

Appecauus B npotokorne DCON

[nana3oH 3HayeHnin 6asoBoro agpeca B npotokone DCON — o1 0 go 255.

B.3 MacTtep cetn

[Ons opraHu3auum obmeHa AaHHbIMK B ceTu no uHTepdelicy RS-485 Heobxoanm MacTtep ceTu.
OcHoBHasi pyHkUusi MacTepa ceTm — uHUUMMpOBaTb OOMEH AaHHbIMU Mexay OTnpaBuTenem u
Monyyatenem pAaHHbIX. [Tpnbop He MoxeT ObiTe MacTtepoM ceTu, OH BbICTYyNaet B pomnu
Monyyatens gaHHbIX.

B kayectBe MacTepa ceTn MOXHO NCMONb30BaTh:

— nporpammupyemble kKoHTponnepbl OBEH MJK;

— K ¢ nogkntoveHHbIM npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unun
USB/RS-485 (Hanpumep, OBEH AC4).

B npotokone OBEH npegycmoTtpeH Tonbko ognH MacTtep ceTu.
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Mpunoxexue I'. KomaHabl ynpaBneHnsa npnbéopom no cetn RS-485

.1 Komangbl npotokona OBEH

Komangabl npotokona OBEH npenctaeneHs! B Tabnuue IM.1.

Ta6nuua .1 — Komangbl npotokona OBEH

KomaHga

| HASH | DanHble 3anucu |

[aHHble YTeHus

MpumeyaHne

O6ume napameTpbl (HET MHAEKcaLmK)

Mmsa npubopa dEv D681 HeT Ctpoka ASCII, 8 6awt Tonbko YTeHne
MB110-2C

Bepcusa nporpammbl | 2D5B HeT ASCII, 5 6ant Vx.yy Tonbko YTeHue.

VEr X — Homep Bepcuum, YcTaHaBnuBaeTcs
YY- Homep npeanpusTMem-
nogsepcun N3roToBUTENEM

MpuunHa 92ED HeT Byte: Tonbko YTeHue.

nocnegHero crapTa 0 — nporpaMmHbIN

nporpaMmbl cbpoc;

npubopa 6 — annapart. cbpoc;

exit 7 — BKI. NUTaHUS;

8 — cbpoc ot WDT




MpoaonxeHune Tabnuubi .1

KomaHga

[ HASH |

[OaHHble 3anucu/yTeHns

MpumeyaHus

KoHdpurypaumoHHble napameTpbl cetu RS-485 (HeT mHgekcauum)

CKkopocTb 06MeHa B760 g’yteg 4 kGt 3anucb/MTeHne
— 2,4 xbuT/c; -

BPS 1_4'8 Gurlc. Mo ymonuaHuto — 2

2 - 9,6 kburt/c;

3- 14 4 K6VIT/C

4-19,2 KGMT/C

5 — 28,8 kbutl/c;

6-38,4 K6VIT/C

7-57,6 KGMT/C

8 — 115 2 KBUT/C
Twn koHTponsi E8C4 | Byte: 0 — KOHTPONS HeT; 3anucb/UTeHue.
YeTHOCTH 1 — YeTHOCTb; Mo ymonuaHuio — 0
PrtY 2 — HEeYeTHOCTb
KonnyectBo cton- | B72E Byte: 0 —oauh; 3anuce/YTeHue.
6uT Sbit 1-pBa Mo ymonyaxuio — 0
Apnpec npubopa 9F62 Word_16: ot 0 go 247 3anucb/UTeHue.
Addr Ecnu anuHa agpeca (A.Len) pasHa 8 6uT, a | Mo ymonyaHuio —16

appec Gonble 255, To npubop He GypeT

oTBeYaTh Ha Mobble KOMaHabl B CETU
OnuHa agpeca 1ED2 | Byte: 0 — 8 6ur; 3anucb/UTeHue.
A.Len 1-116ut Mo ymonyanuio — 0
3apepxka CBF5 | Byte: 3anuce/YTeHue.
nepegayn ot 0 go 45 mc Mo ymonuanuio — 2

kBuUTaHuuu rS.dL
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MpoaonxeHune Tabnuubi .1

KomaHnpa HASH [aHHble 3anucu | [JaHHble YTeHus MpumeyaHue
3anuncb namMeHeHun B 8403 Het Tonbko 3anucb
3HEeproHe3aBUCUMYIO
namsaTb 1 nepexoq Ha
HOBblE CETEBbIE
HaCTPONKM
Aply
Kop nocnepHeii 0233 Het Byte: ot 0 go 255 TonbKko YTeHUE.
CeTeBOW OLNGKM Mocne Kogbl  owwunbok B
n.Err BKITHOMEHUS onucaHuy npoTokosa

npubopa — 0 OBeH
KoHdurypaumoHHblie napameTpsbl (MHaekcauus ot 0 go 1)
Tun BxogHoro unbTPa, 0864 Byte: 0 — oTkn; Banuck/UteHne.
obwero  ana  Bcex 1-50Tu, 1-ro nopsaka; Mo ymonuaHuto — 0.
KaHamnoB %‘ 28 P‘l' 2-ro nopspka; VHOekcaumm HeT
ComF — U, 4-ro nopsiaka;
4 — 200 'y, 1-ronopsiaka
Tun  nopknoYaemoro 932D Byte: ? - Kal—AaJ'l OEIE)J'I; A 3anuck/UTeHue.
— 0T 4 0o 20 VA, —

Iﬂna-'lt'LlI/IKa 2070 20 20 MA. Mo ymonyaxuio — 1

3-01 0005 MA;

4—-010p0010B
HwxHsas rpaHuua 34E0 Float_32 (IEEE 754) 3anucb/UTeHne.
avanasoHa M3MepeHust Mo ymonuaHuio —
aKTMBHOrO Aartyuka 0,0

Ain.L
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MpoaonxeHune Tabnuubi .1

KomaHnpga HASH [aHHble 3anucu/yTeHuns MpumeyaHus
BepxHsas rpaHuua E2FD Float_32 (IEEE 754) 3anuce/YTeHue.
AnanasoHa Mo ymonuanwmio —
n3mepeHus 100,0
aKTVMBHOrO AaTyvka
Ain.H

B3EB Byte: 3anuce/YTeHue.
Cweuwenne ot0po4 Mo ymonuaHuio — 2
n0ecATn4Hom Toukn dP y
OrpaHuyexune 6EB5 Byte: 3anuce/YTeHue.
CKOPOCTU U3MEHEHUS ot 1 go 200, gnanasoH / ¢ Mo ymonuaHuio —200
1M3mepsieMoro (B pasax)
curHana (nnkoBbIN
dUnbTP)
Peak
Twvn BbIXOQHOTO 7FC6 Byte: 3anuce/UTeHne.
dunbTpa 0 — OTkn; Mo ymonuanuio — 0
OutF 1- Exp

oT 2 fo 16 — cK. cpegHero, L=2-16

lMocTosiHHasa BpemeHun 1659 Word_16: ot 10 go 10000 mc 3anuce/YTeHue.
ans Mo ymonuanuo —10
3KCMOHEHLUMansHOro
duneTpa in.Fd
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OKoHu4aHue Tabnuubi N1

KomaHga HASH HaHHble [aHHble YTeHus MpumeyaHue
3anucu
3anucb M3MeHeHW B 3Hepro- 00E9 Het Tonbko 3anuchb.
HesaBUCMMYID  MaMsaTb WU MHpekcaunm
NpUMeHeHne HOBbIX HeT.
napameTpoB AHarnornyHa
INIT komaHge Aply,

HO nepexof Ha
HOBblE CeTeBble
HaCTPOMKN He
BbINOMNHAETCA

OnepaTuBHbIe NapameTpbl (MHAeKcauus B agpece ot 0 go 1)

M3mepeHHoe 3HaveHue iRD 3BC3 Het int_16 (pes.nam. * 10".) [ Tonbko yTeHne
MamepeHHoe 3HaueHve 7F65 Het int_16 — pe3. uam.* 10" | Tornbko YTeHue
iRDt + Word_16 (meTka

OTHOCUTENBHOTO

BPEMEHW, AUCKPETHOCTb

10 mc)
M3mepeHHoe 3HaveHne 8784 Het Float_32 (IEEE 754) — Tonbko yTeHue
Read pes. uam + Word_16

(MeTka OTHOCUTENBHOTO

BPEMEHW Bpems,

auckpetHocTb 10 Mc)
YUrteHune ctatyca pesynbTaToB 69BE Het Byte: KoguposaHue | Tonbko YTeHne

namepeHns SRD

cTatyca B Tabn. .2
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Mpumeyanue — lNpu BbinonHeHun komaHp iRD, iRDt u Read, ecnu pesynbraTt n3amepeHus
HEKOPPEKTHbLIN, TO HAa KOMaHay BO3BpallaeTcsi coobLueHne 06 WUCKMIOYMTENIbHON CUTyauun OnVHON
oavH 6ant. KogupoBaHue UCKMioYMTENbHBIX CUTYyauuii npuBeaeHo B Tabnuue IM.2.

Ta6bnuua .2
CraTyc namepeHums KoaupoBaHue Kop uckniountensHomn
cTatyca cuTyauuu Ans KoMaHg,
KomaHabl SRD iRD, iRDt, Read
M3mepeHne ycneLwHo 0x00
3HaveHne 3aBeOMO HEBEPHO 0xFO 0xFO
[JaHHbIe He roToBbI 0xF6 0xF6
[aTymk oTKNoYeH 0xF7 0xF7
M3amMepeHHoe 3HavYeHmne CrULLKOM BENUKO OxFA OxFA
aMepeHHOe 3Ha4YeHne CrnLLKOM Marso 0xFB 0xFB
O6pbIB AaT4yMKa 0xFD 0xFD
HeKoppeKTHbIN KanMbpoBOYHbI OxFF OxFF

KO3 pMLUMEHT

MpumeyaHue - N3meperusa Ha gnanasoHax 0...20 MA 1 0...5 MA He aHanM3npyrTCA Ha Hann4yne

MCKiounTeENbHOW cutyaumm "ObpbiB gatymka”.
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.2 Komangbl npotokona ModBus

[Onsa npotokona ModBus peanu3oBaHo BbINOMHEHWE crieayowmnx YHKLUIA:
— 03, 04 (read registers) — YteHne 04HOrO UMM HECKONBbKMX PETUCTPOB;
06 (preset single register) — 3anucb ogHoro perucTpa;

16 (preset multiple registers) — 3an1uce HeCKONbKMX PErMCTPOB;

— 17 (report slave ID) — yTeHve nmeHn npubopa 1 Bepcum Nporpammei.

Ecnu appec npnbopa paseH Hynto, Ansa npotokona ModBus aT0 LumpokoBelyaTenbHbIi agpec, n
npnbop GydeT BLINOMHATL KOMaHAbl 3anucu, HO He OyaeT OTNpaBnATb KBUTAHUMW Ha MNPUHATbIE
komaHapl. Ha agpeca 6onee 247 npubop pearmpoBaTtb He GyaeT.

Onsa dyHkumi 03, 04 1 16 gonyckaeTcsl 3aNUCb UNWN YTEHWE PermcTpoB, OTHOCALLMXCS TOMbKO K
ogHol komaHae. [lpyu nonbiTke 3anucatb WU NPOYUTaTb  PErUCTPbl  HECKOSbKMX — KOMaHA
Bo3BpallaeTca owubka 4 («Failure in associated device»). WckmtoueHne cocTaBnsoT perncrpsbl
onepaTMBHbIX NapameTpoB, KOTOpble MOryT ObiTb BCE CYUMTaHbl OZHOW KOMaHZOoW, MpU 3TOM
HavanbHbI agpec pernctpa MoxeT BbiTb NobbIM B Npefienax aapecoB onepaTuBHbIX NapameTpoB.

Ons dyHkumn 03 u 04 npy nonbiTke MPOYMTaTb PErncTpbl, NpeaHa3HavyeHHble TOMbKO AnA
3anvcy, unu Npy nonbiTke obpalleHust K HecyLeCTBYIOLMM permctpam Bo3Bpallaetcs owwnbka 2
(«lllegal data address»).

Onsa dyHkumn 06 1 16 Npu NonbiTKe 3anMcaTb PErMCTPbI, NpeaHa3HAYeHHbIEe TOMbKO AMA YTEHUS,
Unu npu nonbiTke obpalleHns K HecyLecTBYIOLWMM perncTpaMm BoaBpaliaeTtcst owmbka 1 («lllegal
function»).

HasHayeHusi pernctpoB, ucnonb3dyembix ans dyHkumi 03, 04, 06 u 16 npuBeneHbl B
Tabnuue I.3.
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Ta6bnuua .3

Komanga Appec [aHHble [aHHble YTeHun MpumeyaHue
peructpa 3anucum
O6LwWwme napameTpbl
MpuunHa 0x88 Het Word_16: Tonbko YTeHne
nocneaHero 0 — nporpaMMHI c6poc;
cTapTa nporpammbi 6 — annapart. cbpoc;
npubopa 7 — BKI. NUTaHUS;
exit 8 — cTopoXeBol Tanmep
Kon nocnegHen 0x90 Het Byte: ot 0 go 255 Tonbko YTeHne
CeTeBON OLLUMOKK Mocne BkntoveHns
n.Err npubopa — 0
KoHdourypaumoHHble napameTpbl cetu RS-485
CkopocTb 0bmMeHa 0x30 Word_16: 3anuce/HTeHne.
BPS 0-2,4«kbut/c; 1-— 4,8«kbut/c; Mo
2 -9,6 kbut/c; 3 — 14,4 xbuT/c; ymonyaHuo— 2
4 —19,2 kbut/c; 5— 28,8 kbuT/c;
6 — 38,4 kbut/c; 7 — 57,6 kKbuTt/C;
8 — 115,2 kbut/c
Twn KoHTpoOns 0x38 Word_16: Banuck/HTeHune.
YeTHOCTHU 0 — KOHTpONS HeT; Mo
PrtY 1 — YeTHOCTb; ymonyaxuio— 0
2 — HEYETHOCTb
KonnyectBo cton- 0x40 Word_16: Banuck/HTeHune.
6uT Sbit 0 — oauH; Mo
1— pnBa ymonyaxuio— 0
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MpoaonxeHue Tabnuubi .3

Komanga Appec [OaHHble [aHHble YTeHus MpumeyaHue
peructpa 3anucu

3apepxka 0x48 Word_16: 3anuce/YTeHue.
nepegaqn ot 0 oo 45 mc Mo ymonuaHuio — 45
kBuUTaHuuu rS.dL
Appec npubopa 0x50 Word_16: ot 1 go 247 3anuce/YteHue.
Addr Mo ymonyaxuo —16
3anucb n3ameHeHun 0x78 Word_16: 0 Tonbko 3anucb
B 3HEpro-
He3aBUCHUMYHO
namsTb 1
nepecTpomka
ceTeBbIX

napameTtpoB Aply

KoHdurypaumnoHHblie napameTpbl

Tun BXOZHOro
dunbTpa, obLero
ONs BCex kaHarnoB
ComF

0x28

Word_16: 0 — oTkn;

1-50Tu, 1-ro nopsaka;
2 —-50Tu, 2-ro nopsaka;
3-50Tu, 4-ro nopsgka;
4 — 200 'y, 1-ro nopsigka

3anuce/YTeHue.
Mo ymonuanuio — 0

Tun
NOAKIN0YaeMoro
nartyvka

In-t

0x00 — 1 kaHan
0x01 — 2 kaHan

Word_16: 0 — kaHan oTkn.;
1—o0T74 po 20 vA;
2 —0ot1 0400 20 MA;
3—-010405MA;
4—-010p010B

3anucb/YTeHue.
Mo ymonuaHuio 1
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MpoaonxeHue Tabnuubi .3

KomaHpga Appec peructpa [aHHble 3anucu/uyTeHus MpumeyaHue
HwxHss rpaHnua 0x58,0x59 — 1 kaHan | Float_32 (IEEE 754). 3anucb/UTeHne.
AvanasoHa 0x5a,0x5b — 2 kaHan | 3HayeHue xpaHWTCS B ABYX Mo ymonuaHuio
n3mepeHus nocnegoBarernbHbIX perncTpax. 20000,0
aKTUBHOrO AarTyvka Craplume paspsgbl XpaHATCS B
Ain.L perucTpe, MMeoLEM MEHbLLWIA

agpec
BepxHssi rpaHuua 0x68,0x69 — 1 kaHan | Float_32 (IEEE 754). 3anuce/YTeHue.

[avanasoHa
n3MepeHust
aKTMBHOro AaTyvka
Ain.H

0x6a,0x6b — 2 kaHan

3HaueHue XpaHWUTCs B ABYX

nocrnegoBaTerbHbIX percTpax.
Craplwue paspsgbl XpaHATCS B
permcTpe, MMeloLweM MeHbLLNN

Mo ymonyaHuio
0,0

agpec

CwmelleHne 0x20 — 1 kaHan Word_16: 3anuce/UTeHue.
[ECATUYHOM TOYKM 0x21 — 2 kaHan otr0po4 Mo ymonyaHuo—
dP 0

OrpaHuyexune 0x08 — 1 kaHan Word_16: 3anuce/YTeHue.
CKOpPOCTH 0x09 — 2 kaHan ot 1 go 200 amanasoHa / c. Mo ymonuyaHuo—
N3MeHeHs (B pa3ax) 200
n3mMepsieMoro

curHana (NMKoBbIv

dunbTP)

Peak
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MpoaonxeHue Tabnuubi .3

KomaHaa Appec peructpa [OaHHble [aHHble MpumeyaHue
3anucu YTeHus
Twn BbIXOQHOTO 0x10 — 1 kaHan Word_16: 0 — OTkn; 3anuce/UTeHue.

dunbTpa 0x11 — 2 kaHan 1- Exp Mo ymonyaHuio—-0
OutF oT 2 #o 16 — ck. cpeaHero,

L=2-16
MocTosiHHas 0x18 — 1 kaHan Word_16_16: 3anuce/YTeHue.
BpeMeHu Ang 0x19 — 2 kaHan ot 10 go 10000 mc Mo ymonuanuo—10
3KCMOHEeHLMansHo
ro punbTpa
in.Fd
3anucb 0x80 Word_16: 0 Het Tonbko 3anuce.
U3MEHEHUN B KomaHnpa aHanormyHa
3Hepro- komaHge Aply, Ho
HEe3aBUCUMYIO nepecTpomka
namsTb n ceTeBblX NapameTpoB
npyMeHeHne He BbINOMHSAETCH
HOBbIX
napameTpoB
INIT
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OKoHu4aHue Tabnuubi .3

KomaHaa Appec peructpa [OaHHble [aHHble YTeHus Mpume-
3anucu YaHue
OnepaTMBHbIe NapaMeTpbl
M3mepeHHoe 0x100 — 1 kaHan Het int_16 — Tonbko
3HayeHne 0x101 — 2 kaHan pes. uam * 10% yTeHune
iRD
MamepeHHoe 0x102, 0x103 — 1 kaHan HeTt int_16 — pe3. uam*10% + Tonbko
3HayeHve 0x104, 0x105 — 2 kaHan +Word_16 (meTka yTeHue
iRDt OTHOCUTENBHOIO
BpPEMEHW, ANCKPETHOCTb
10 mc)
UrteHne cratyca | 0x106, 0x107 Het int_16: Tonbko
pe3ynLTaTos KoaupoBaHue cratyca B | 4TeHue
n3mepeHus Tabnuue .4
SRD
W3mepeHHoe 0x108...0x10A — 1 kaHan Het Float_32 (IEEE 754) — | Tonbko
3HayeHne 0x10B...0x10D — 2 kaHan pe3s. wu3am +Word_16 yTeHune
Read (MeTka OTHOCUTENbHOro

BPEMEHW, ANCKPETHOCTb
10 mc)

MpumeyaHue — Ha HekoppekTHble AaHHble Tuna Int_16 Bo3BpallaeTcs 3HavyeHue MuHyc 32768.
Ha HekoppekTHble gaHHble Tuna Float_32 BosBpaliaetcsa 3HadeHne NaN. [NprynHy HEKOPPEKTHOCTM
M3MepEeHHbIX AaHHbIX BbIACHAKT 4TeHuem crtatyca (SRD). KogupoBaHue crtaTyca npuBedeHO B

Tabnuue I.4.




Ta6bnuua .4

CTtaTtyc usmepenms KoaupoBahue cratyca SRD
M3mepeHne ycneLwHo 0x0000
3HaveHune 3aBeJOMO HEBEPHO 0xF000
[laHHbIE He roToBbI 0xF006
[aTymk oTKNoYeH 0xF007
M3amMepeHHoe 3HavYeHmne CrULLKOM BENUKO 0xFOO0A
VaMepeHHOe 3Ha4YeHne CrnLLIKOM Marso 0xFO0B
O6pbIB AaT4yMKa 0xFOOD
HeKoppeKTHbIV KanMbpoBOYHbIN KO3hHULIMEHT 0xFOOF

CTpykTypa 3anpoca u orBeTa ansi pyHkumm 17
dyHKLMA NO3BONSET NOMYYUTL UMS NpUGOpa 1 BEPCUIO NPOrpaMMHOro o6ecneyeHus.
B tabnuue .5 npeactaBneH 3anpoc Ha YTEHUe MMEHW U BEpPCUMU NporpamMMHoro obecneveHus

npubopa c agpecom 12.

Tabnuua .5
Anpec PyHKUMA KoHTponbHasi cymma
12 17 Y4
OTBeT Ha cyHkumo 17 npeacrasneH B Tabnuue I.6.
Ta6bnuua .6
Appec DyHKUMA Kon-Bo 6anT gaHHbIX [OaHHble 15 6anT KoHTponbHas cymma
12 17 15 MB110-2AC VX.YY 2z

Mpumeuanume — MNons X n YY onpeaensoTcs NpeanpusiTueM-n3rotoBuTenem.
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.3 KomaHabl npotokona DCON
3.1 M'pynnoBoe cuMTbiBaHME AaHHbIX

Mocbinka: #AA[CHK](cr),
roe AA — agpec moayns, ot 00 go FF;
[CHK] — koHTponbHas cymma;
(cr) — cumBon nepesoga ctpoku (0x0D).
OrtBerT: >(gaHHble)[CHK](cr),
roe (AaHHbIe) — 3anucaHHble noapsa 6e3 npobenos pesynbTaTbl UISMEPEHUs NO ABYM KaHanam
N3MepeHuin B AeCATUYHOM npeAcTaBneHun. [inuHa kaxagow 3anmcy 06 04HOM U3MeEPEeHUK paBHa NaTy
cumBonaM. Ha mecte He4OCTOBEPHbIX AaHHbIX Mepefaétcst 3HadeHne +999.9.

Mpumep — > +100.23+34.050[CHK](cr).
I‘Ipm CUHTaKCMYeCKoM oLUnbKe unm oinbke B KOHTpOJ‘IbHOVI CyMMe He BblJaeTCA HUKaKOoro oTeeTa.
I.3.2 MNMokaHanbHOe CYUTbIBaHNE OAHHbIX

Mocbinka: #AAN[CHK](cr),
roe AA — agpec moayns, ot 00 go FF;
N — Homep kaHana, cumBorbl oT 0 go 1;
[CHK] — koHTpOnbHas cymma;
(cr) — cumBon nepesopa ctpoku (0x0D).
OrtBerT: > (aaHHble)[CHK](cr),
roe (@aHHble) — [ecsATUYHOEe NpefcTaBreHue pesynbTata M3MEepeHusi COo 3HakoMm (MsTb
3HayvaLwmx umdp). Ha mecte HeJOCTOBEPHbIX AaHHBIX NepefaéTcs 3HavyeHne MuHyc 999.9.

Mpumep — >+120.65.
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Mpw 3anpoce gaHHbIX C HecyLlecTByoLero kaHana Bbigaetcs otset ?AA[CHK](cr).
Mpu cuHTaKcUYecko omnbke Unm owmbke B KOHTPOSILHOW CYyMMe He BblAaeTCst HUKaKoro oTBeTa.

3.3 CuutbiBaHMe MMEHU Nnpubopa

MNoceinka: $AAM[CHK](cr),
roe AA — agpec moayns, ot 00 go FF,

[CHK] — koHTponbHasi cymma,

(cr) — cumBon nepesoga ctpoku (0x0D).
OtBet: |AA(ums npubopa(9 cumeonos))[CHK](cr).
MNpumep — 'AAMB110-2AC[CHK](cr).

Mpw 3anpoce AaHHbIX C HECYLLECTBYHOLLErO kaHana BblgaeTcst otseT ?AA[CHK](cr).
Mpu cMHTakcuyeckon olwmnbke nnu owmnbke B KOHTPOIBHON CYMME He BblAAeTCs HUKAKOro oTBeTa.

I.3.4 CuuTbiBaHMe BepcuM NporpaMmmbl npubopa

Mocebinka: $AAF[CHK](cr),
roe AA — agpec moayns, ot 00 go FF,

[CHK] — koHTpOnbHas cymma,

(cr) — cumBon nepesoga ctpoku (0x0D).
OtBet: !AA(Bepcusa(go 7 cumsonos))[CHK](cr).

Mpumep — |AAVX.yy[CHK](cr).

Mpw 3anpoce AaHHbIX C HECYLLECTBYHOLLErO kaHana BblgaeTcs otseT ?2AA[CHK](cr).
Mpwn cuHTakcMyeckon owmbke nnm owmbKke B KOHTPONBbHOW CyMMeE He BblAaeTCsl HUKaKoro oTBeTa.
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Mpunoxexue [1. MeToanka HOCTUPOBKU

HOcTupoBka nprbopa BbINOMHAETCA C UCMONb30BaHNEM 0OPa3LIOBbLIX MCTOYHUKOB CUrHaNoB Toka
(20 mA) 1 HanpspkeHns (10 B) ¢ knaccom TouHocTr He xyxe 0,05 %.

KOctuposka npubopa npegnonaraeT nocrnefoBaTenbHOE BbINOMIHEHNE OCTUPOBKU  ANS
crnegyloLwmx TMNoB AaTyumkoB: «Tok oT 0 4o 20 MA» 1 «HanpsixeHne ot 0 go 10 B».

[InA BbINOMHEHNST IOCTUPOBKM HEOBXOAMMO MOAKMIOYUTL MPUGOP K KOMMbIOTEPY,  BKIKOYUTH
nuTaHne npubopa 1 3anycTuTb Ha BbinonHeHwe nporpammy «KoHdurypatop M110». Mocne 3anycka
nporpaMMbl OHa AOSHKHa aBTOMAaTU4eCKN OBHapPYXXWTb MOAKMIOYEHHBIN NPUBop M B BEPXHEN 4acTu
OCHOBHOTO OKHa BbIBECTM Ha3BaHue noAkmtoyeHHoro npubopa «MB110-2AC».

HOcTupoBky npmbopa Heo6XOANMO BbIMOMHATL B CriedytoLen nocnenoBaTenbHOCTY:

— B MeHI0 Nporpammbl PexuMbl nporpammbl BbiGpaTh NyHKT KOCcTMpOBKa;

— B OTKpbIBLUEMCA OKHe BBeCTM kofd pgoctyna 171 u KpaTKOBPEMEHHO HaxaTb KHOMKY
«MpopomKNTLY;

— B OTKPbIBLUEMCS OKHe BblbpaTb TWM IOCTUPYEMOro AaTyuKa U KpaTKOBPEMEHHO HaxaTb KHOMKY
«MpoponmKkuTbY;

— nogaTb Ha BXOA4 NEPBOrO kKaHana MWHUMAlbHBI CWUrHanm CTUPYeMOro pAaTyvka u
KpaTKoBpeMeHHO HaxaTb KHomky «MpogomkuTby». Mpy OCTMPOBKE TOKOBOMO AaTynka Heob6xoaumo
BXOZ, NEpPBOro kaHana oCTaBUTb OTKIOYEHHbIM. [pu OCTMPOBKE AaTyMka HanpsbkeHus Heobxoaumo
BXOZ, NEPBOro kaHana 3akopoTuThb;

— CMycTsl BpeMsi OKOMO [ABYX CeKyH B OKHe nporpaMMbl AOMKHbI MNOSIBUTLCS pesynbTaTbl
IOCTUPOBKM CMELLEHMS; €CnN  I0CTMPOBKA CMELLEHUS MpoLUNa YCnewHo, crnesyeT nepentn K
crneqylowemy MyHKTY, €Ccnv MNpu  BbINOMHEHUM OCTUPOBKM CMELLEHUs mpousoLwina owmbka,
HeobGXOAMMO YCTPaHUTb HEWCTPaBHOCTb W KPaTKOBPEMEHHO HaxaTb KHOMKy «lMoBTOpUTb»
(NpyyMHamMK OLUMBKM IOCTMPOBKU CMELLIEHUs1 MOTYT BbiTb OTCYTCTBUE CBSI3W C NPUGOPOM, OTCYTCTBUE
Ha BX0o4e NepBOro kaHana MMHMMarbHOro CMrHana Ans CTpyemoro AaTtyvka unv otkas npubopa);
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— nocre ycneLHo CTUPOBKM CMEeLLEHUs! AOMKHO NOSIBUTLCA OKHO C NpUrnalleHnem noaatb Ha
BXO[, MepPBOro KaHana MakCcuMmarbHbI curHan toctupyemoro gatunka 20 mA + 0,05% — ana gatyuka
«0 - 20 mA» 1 10 B+ 0,05 % — ansa pgatumnka «0 - 10 B»); nocne nogaum Ha BxoA MepPBOro KaHana
Tpebyemoro curHana Heo6XxoaMMO KpPaTKOBPEMEHHO HaxaTb KHOMKy «MpoAomKuTbLY;

— CMyCTsl BpPeMsi OKOMO [BYX CEKyHA B OKHe MNporpaMMbl AOMKEH MOABUTLCH pesyrnbtar
IOCTUPOBKM MacwTaba; ecnu tocTMpoBka MacwTtaba npowna ycnewHo, crneayeT nepenTu K
crnegylowemy MyHKTY, €Cnv Mpv  BbIMOSMHEHWM OCTUPOBKM MacwTtaba npousowna owmoka,
HeoBGXOAMMO YCTPaHUTb HEeWUCNpPaBHOCTb W KPaTKOBPEMEHHO HaxaTb KHOMky «MoBTOpUTb»
(NpuyrMHamy oLWKnBKKM CTMPOBKM MacliTaba MoryT BbiTb OTCYTCTBME CBA3U C NpUGOPOM, OTCYTCTBUE
Ha BXofe NepBoro kaHana Tpebyemoro curHana Ans locTMpyeMoro gatynka unm otkas npuéopa);

— rocne yCneLwHow ICTUPOBKM MacluTaba [oMmMKHO MOSIBUTLCS OKHO C MpUrTialleHMeM 3anvcaTtb
pesynbTaTbl KCTMPOBKM B 3HEPrOHE3aBUCHMMYH MNaMsiTb; KPAaTKOBPEMEHHOE Ha)kaTue KHOMKU
«MpoAomknUTb» BbI3bIBAET ONepaumio 3anucu pesynbTaToB CTMPOBKM BbIOpaHHOrO TUMa Aatyvka B
3HEProHe3aBUCKMYO NamsTb Npubopa (owunbka BbINMOMHEHWUS 3anvMcu pe3ynbTaToB HCTUPOBKU B
3HEProHe3aBUCKMYI0 NMaMsATb MOXeT OblTb Bbi3BaHa OTCYTCTBMEM CBSI3W C MPUGOPOM UM OTKa3oM
npubopa).

KOcTnpoBky nprbopa Ha nobom 3Tane MOXHO NpepBaTb KPaTKOBPEMEHHbIM HaXaTMEM KHOTKU
«OTMeHa».

[nsa Bo3BpaTa Kk npeablayLueMy atany loCTUPOBKM HEOGX0AMMO KpaTKOBPEMEHHO HaxaTb KHOMKY
«Hasagy».

[Mocrne BbINOMHEHUSI OCTUPOBKM M BCEX TPEX TUMOB AaT4MKOB NpUGOp roToB k paborTe.
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MpunoxeHune E. OTaeneHne knemm ot npubopa

PucyHok E.1 — OTaeneHue cbeMHbIX YacTel KneMm npubopa
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