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HacTosillee  pykoBOACTBO MO 3KCMnyaTauuMu  NpegHa3HayeHo AN O3HAKOMIEHUs
obcnyxuBatoLwero nepcoHana C YCTPOWCTBOM, MPUHLMMOM AEWCTBUS,, KOHCTPYKUMeRn, paboTon u
TeXHUYecknMm obcnyxvBaHnem mogyns aHanorosoro BBoga MB110-224.2AC (B panbHeviem no
TEKCTYy MEHyeMOoro npuoéop).

Mpnbop umeeT nOBa aHanoOroBbiX CKOPOCTHbIX BXOAA W BO3MOXHOCTb MWUTaHUS OT CeTn
nepeMeHHoro Toka ¢ 4actotonm oT 47 po 63 Iy (HomuHanbHble 3HaveHus 50 wnm 60 u) w
HanpsbkeHvem ot 90 o 264 B (HoMuHanbHble 3HadeHus 110, 220 wnu 240 B) wnu ot cetu
NOCTOSIHHOTO Hanpsxexus ot 20 go 375 B (HommHanbHoe 3HaveHve 24 B).

MpuGop BbinyckaeTcst cornacHo TY 4217-018-46526536-2009 1 nMeeT cepTuUchuKaT COOTBETCTBUS
FOCT-P. Mpubop 3apervcTpyposaH B [0Cy1apCTBEHHOM peecTpe CpencTB U3MEPEHUIA.



TepMuUHBbI N abbpeBUaTypbI

ALN — aHanoro-undpoBoli npeobpasoBaTers.

Wma napameTtpa — Habop CMMBOMOB, OAHO3HAYHO OMNpefensiowmMin OOCTYNn K napameTpy B
npubope.

WHpekc napameTpa — YMCMNOBOE 3HaYeHNe, oTnnYaloLLee napaMmeTpbl OAHOTUMHBIX 3NIEMEHTOB C
OVHaKOBbIMW MEHAMMW.

KoHdourypaums — coBokynHOCTb 3Ha4YeHWIN MapameTpoB, onpeaenstoLmx paboty npubopa.

KoHdpurypauuoHHble napameTpbl — mnapameTpbl, onpefensioume KoHpurypaumo npubopa.
3apatoTca B nporpamMmmMe-koHdurypartope.

MacTtep cetn — npubop (unu MK), nHuummnpylowmin obMeH gaHHbIMM B ceTn RS-485 mexny
oTnpaBuTeENeM 1 nonyvyatenem AaHHbIX.

OnepaTuBHbIe NapameTpbl — AaHHble, KOTOpble NPUOop nNepeaaeT no cetn RS-485.

MK — nepcoHanbHbI KOMMbIOTEP.

CeTeBble NapamMeTpbl — cryxebHble MapameTpbl, onpeaensioLme paboty nputopa B cet RS-485.

®dopmart AaHHbIX — TUN 3Ha4YeHW NnapameTpoB (HanpuMep, Lienoe Y1cno, Y1Cno ¢ nnasatoLlen
TOYKOW).

dopmar 3anucu yncna «0x00» o3HavaeT, YTO YMCIO yKa3aHo B LLecTHaguaTtepuyHom copmare
cuucnenust. Hanpumep, 3anmcb «0x1F» o3HayaeT, 4TO HanmMcaHo LecTHaguatepuyHoe uucno 1F,
3KBMBANeEHTHOE AeCATUYHOMY vncny 31.



1 HasHa4veHune npubopa

Mpnbop npegHasHayeH Ans npeobpa3oBaHWs aHanoroBbIX CWUrHamnoB MOCTOSHHOTO TOKa W
HanpskeHVs B LMEPOBO Koa 1 nepedayn pesynbTaTtoB usmepeHuii B cetb RS-485. MNpubop moxeT
MCMoNb30BaThCsl Ansl MOCTPOEHWS aBTOMATM3MPOBaHHbLIX CUCTEM cOopa [AaHHbIX B pasnUyHbIX
06nacTax NPOMbILLIIEHHOCTM, CENbCKOTO U 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 anana3soHe oT 0 go 5 MA;

— M3MepeHune HanpshxeHus B guanasoHe ot 0 go 10 B.



2 TexHUYeCKMe XxapakTepUCTUKN MU YCIIOBUS IKCMnyaTauum

2.1 TexHUYeckne xapakTepucTUKu npubopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTMKM Npubopa npuBeaeHb B Tabnuue 2.1.

Ta6bnuua 2.1 — XapaktepucTuku npuéopa

HaumeHoBaHue

3Ha4yeHune

HanpsixeHue nutaHus

ot 90 8o 264 B nepemeHHoOro
TOoKa (HOMUHarnbLHoe
HanpshxeHue 220 B)

yactoTtoun ot 47 go 63y unu

ot 20 go 375 B nocTtosiHHOro
TOKa (HOMUHanbHoe
HanpsbkeHve 24 B)

MoTpebnsiemas mowHocTb, BA, He Gonee

6

lMpegen OCHOBHOW NPUBEAEHHOW NOrpeLLHOCTH, %

+0,25

Mpegen QOMONHWUTENBHOW MPUBEOEHHOW MOrpeLlHOCTW, Bbl3BaHHOM
n3meHeHvem TemnepaTypbl Ha 10°C B npepenax paboyero
AvanasoHa Temnepatyp, %

+0,12

PaspeLluatoLiasi cnocobHoCTb:
— Ans guana3oHoB TokoB oT 4 o 20 MA 1 ot 0 o 20 MA,
MKA, He bonee
— Ana guanasoHa Toka ot 0 4o 5 MA, MKA, He Gornee
— Anst guanasoHa HanpsikeHusi ot 0 go 10 B, mB, He Gonee

KonuyecTBo aHanoroebix kKaHanoB n3mepeHusa

NN = A




MpoaonxeHue 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 conpoTuBneHve B pexume nsmepenus toka ot 0 go 5 A, Om

ot 130 go 500

BxogHoe conpoTUBIEHNE B PEXUME U3MEPEHMUS HAMNPsXKeHUs 200

ot 0 no 10 B, kOm, He meHee

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

(oBLme ans Bcex kaHarnoB)

50 Ny, 1-ro nopsaka;
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
CKOMb35LLEro CpefHEro

MocTosHHasA BpeMeEHUN BbIXOOHOro 3KCNOHEeHUnarbHOoro CbVIJ'Ipra, MC

ot 10 go 10000

BbixoHOE HanpshxeHne BCTPOEHHOIO UCTOYHMKA NUTaHus, B 24+3
MakcrmanbHbIN TOK Harpy3ku BCTPOEHHOrO UCTOYHMKA MuTaHus, A 0,05
MHTepdenc cBs3n ¢ MacTepom cetu RS-485
MakcumarnbHoe KonumyecTeo npubopoB, O4HOBPEMEHHO 32
nogknoyaemblx K cetn RS-485, He Gonee

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

rlpOTOKOJ'IbI CBA3U, Ucnonb3yemble Ana nepenadu MHCbOpMaLIMVI

OBEH; ModBus-RTU;
ModBus-ASCII; DCON

7




OKOH4YaHue Tabnuubl 2.1

HanmeHoBaHue 3HayeHue
CTeneHb 3aluThbl kopryca 1P20 co cTopoHbl nepeaHen
naHenu,
IPOO co CTOpOHbI KNEMMHON
KOIOAKU
abapuTHble pa3mepbl npubopa, MM (63x110%x74) +1
Macca npubopa, kr, He bonee 0,5
CpefiHuiA cpok cnyx6bl, net 10

2.2 YcnoBuaA aKkcnnyaTtauuu npuéopa

Mpunbop akcnnyaTnpyeTca Npu CreayoLwmnx YCrnoBusX:

— 3aKpbITble B3pbiBOOe3onacHble nomeLleHns 6e3 arpeccuBHbIX MapoB U ra3os;

— TemnepaTtypa oKpyxatoLlero Bosgyxa ot muHyc 10 go + 55 °C;

— BEpXHUW npefen oTHocuTenbHoW BnaxHocTu Bo3gyxa 80 % npu +35°C n Gonee HU3KMX
Temnepartypax 6e3 koHaeHcauum Bnaru;

— atmMocdepHoe aasrneHue ot 84 go 106,7 kla.

Mo ycTOMYMBOCTM K KNMMMAaTUHECKUM BO3AEVCTBMAM MpMW 3KCnnyatauun npubop cooTeeTcTByeT
rpynne mcnonHenust B4 no FOCT P 52931-2008.

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

Mo ycTOMuMBOCTU K MeXaHU4YeckMM BO3AENCTBUAM MNpu akcnnyataumm npubop cooTBeTCTBYET
rpynne ucnonHeHus N2 no FOCT P 52931-2008.




3 YcTponcTBo npubopa

3.1 O6wue NpUHLUNbI NOCTPOEeHUs npubopa

Mpnbop nmeeT ABa MAEHTUYHBIX KaHana, obecneyrBaloLWmX U3MepeHre Toka B TpeX AnanasoHax
(o1 4 po 20 mA, o1 0 go 20 mA 1 ot 0 8o 5 MA) 1 nsmepeHne HanpspkeHus B guanasoHe ot 0 go 10 B.

Mpyn n3MepeHWM HanpsXKeHWs BXOOHOW CUrHanm MacwtabupyeTcs € MOMOLLbH PE3UCTUBHOIO
Aenutenst n noctynaeT Ha Bxog, AL, roe npeobpasyeTcs B LMdpoBOn KoA.

Mpy nsmepeHun Toka UCMONb3yeTCss BCTPOEHHbIN LIYHT, HA KOTOPOM obpa3syeTcsi HanpsikeHue
nponopumnoHansHoe MpoTeKkalweMy 4Yepe3 LYHT TOKy, KOTOopoe pJaree C nomolbio  ALIM
npeobpasyeTcs B LMPOBOWA KOA,.

KaHanbl n3mepeHus rarnbBaHUYECKU CBsi3aHbl Mexzdy COOON M MMeloT OBLUMIA oTpuLaTEnbHbI
BXOA.

PesynbTaThl nsmepeHus no 3anpocy nepefatotcst mactepy cetu RS-485. MNpubop obecneunBaet
paboty B ceTn RS-485 no npotokonam ModBus (RTU u ASCII), OBeH n DCON. Tun npoTokona
onpeaenseTcs aBTOMaTUYeCKu.

KoHdpurypuposanue npnbopa nogaepxmsaetcs no npotokonam ModBus (RTU n ASCII) n OseH.

MpnGop umeeT cneayoLme rpynnbl ranbBaHUYECKU U30MMPOBaHHbIX Lienei:

— uenu nuTaHus npubopa;

— uenu nHTepdenca RS-485;

— Lenu BbIXo4a BCTPOEHHOIO UCTOYHUKA NOCTOSIHHOTO HanpsbkeHus 24 B;

— LUenun U3MepuTenbHbIX BXOLO0B.

OnekTpyyeckasi NPOYHOCTb M3OMSALMM BCEX Tpynn Uenewn, Uckmoyas rpynry uener nuTaHus,
OTHOocuTEenNbHO Apyr gpyra — 750 B, oTHocuTeneHo rpynnbl Lenen nutadus — 1500 B.

CTpyKTypHasi cxema OfHOro kaHana usmepeHusi npuseaeHa Ha pucyHke 3.1.



AHanoroeeii p

1
MyneTm-
i I SPMRETp nnekcop
(]

AHanorossii| ok 0-20 mA

hunsTp AUn
f= 1600 My|
Rrw
WY e = * — e o e
: Peak - czpanuerue Mukosbii l Ain.H - sepxrnn epanuua |
FTHOPOOTIY i +] thuneTp - } Ain.L - Husuas spanuga :
Taimep I dP - decAamuyHan mouka J'
s e e - T=ox | 0000000000 b====-= —pm———
: ComF - mun exodwozo 1 BxogHo# AE=10 Mo
chunempa (na acex wnhpoeoit Yactora
i Kananos) :IZD udeI:l?!bT £=200y Bycpep onpoca Bnoxk
Enininietuintuininintuintel - fp xpaHeHua | RS-485 | npueeneHus RS-485
-------------- ' o e
ToutF- g e ] ooty pesynsTaToB K chuanyeckoii | ModBus(RTU)
! ﬁf:;::fa{ itira °u\ BbixopHoi | oo M3MepeHuns senuduHe | ModBus(ASCI)
Kawana) oo e e Yumndposoi Osen
1 inFd - nocmosHHan '_1/ d}HﬂbT DCON
I gpemaHu 3 p

PucyHok 3.1 — CTpyKTypHas cxema npubopa
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3.2 AHanoroBast YacTb U3MepPUTENIbHOro KaHana

AHanoroBasi YacTb U3MepUTENbHOro KaHana obecneynsaeT:

— cbunbTpaumio BxogHoro curHana RC-unbTpom HU3KOM YacTOThl;

— BblGop 1 nogayvy Ha Bxoa AL ogHOro M3 MonyyYeHHbIX CUrHanoB (BXog KaHana uamMepeHusi
HanpsXKeHWs UMM curHan C LWyHTa, Ha KOTOPOM obpasyeTcs HampshkeHue nporopuyoHansHoe
npoTeKatoLeMy Yepes LUYHT TOKY;

— npeobpa3oBaHue curHana B LMpoBON KoA.

Mpn nsmepeHUn HanpsHKeHNA BXOAHOW CUrHanN C BXOAHbIX KNeMM vepe3 punbTp HKHUX YacToT
nocTynaeT Ha MynbTUNNEKCOP.

Mpn n3mepeHnn Toka K BXOAHBIM KIeMMaM C MOMOLLbIO 3MEKTPOHHOrO Krtoda MoAakniovaeTcs
LUYHT, HA KOTOPOM 0OpasyeTcs HanpsKeHWe NponopLUMoHanbHoOe NpoTeKarLLemMy Yepes LWyHT Toky. C
[AaHHOTO LWYHTa curHan nocTynaeT Ha uUnbTP HWKHUX YacTOT W Jarnee Ha BXO4 MynbTunnekcopa.
MynbTunnekcop obecneunBaeT BbIGOp OAHOrO M3 ABYX BXOAHbIX CUTHANoB W Noaadqy ero Ha BXOf
ALIM.

Ina peanusaumn dyHKUMW onpeaeneHns obpbiBa Lienn BXOAHOrO cUrHana, K nofoXuTerbHbIM
KnemmaMm aHarnorosbix BxogoB, Yepe3 pe3uctop 330 kOM, NOAKMYEH UCTOYHUK HanpsbkeHus 14 B.
3TO NpMBOAMT K TOMY, YTO aHANOroBbIN BXoAa NpeacTaBnseT cobor reHepaTop Toka 40+5mKA.

YnpaBneHne MynbTUMIEKCOPOM W KIIOYOM, MOAKMIOYAIOWMM LUYHT, Ha KOTOpOM obpasyeTcs
HanpshkeHWe nponopLMoHarnbHOe MNpoTeKaloweMy Yepe3 LWYHT TOKy, K BXOAHbIM KremMmam,
onpeaensieT KOHPUrypaLUMoHHbIA napameTp In-t — TN nogknYaemMoro faryuka.

ALIM obecneuvBaeT npeobpa3oBaHWe aHanoroBoro curHana B UudpoBoi koa. Yactora
npeobpa3oBaHnsa ANs Kaxaoro kaHana namepenust pasHa 1600 IMu.

PUNbTP HWKHUX YacTOT MMEET crneaytoLme napaMmeTpsbil:

— yvacToTa cpesa, 2 kl'y;

— HaKroH YaCTOTHOW XapaKTepucTuku B AanbHen 3oHe — muHyc 40 b Ha aekagy.

HoMuWHanbHOe 3HaveHve conpoTMBREHNs WyHTa paBHo 133 OM + 0,05 %.
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3.3 OrpaHn4MTeNib CKOPOCTU U3MEHEHUSA pe3ynbTaTa U3MepeHus

OrpaHuyeHne CKOPOCTU W3MEHeHWs pesynbTaTta u3MepeHus obecneumBaeT 3ddeKkTUBHYIO
hunbTpaumio UMNYNbCHbIX NoMeXx. PaboTa orpaHUYUTENst CKOPOCTH OCYLLECTBIISIETCS B COOTBETCTBUU

¢ cbopmynom (1):
Xi,+P npu (X,-Y_,)>P

Y, =<X_,—-P npu (X;-Y,,)<-P" (1

X  unaue

rae Xj — curHan Ha BXoAe orpaHuynTens B TEKYLLMIA MOMEHT BPEMEHN;
Yi— curHan Ha BbIXoAe orpaHuuuTens;
Xi.1— CUrHan Ha Bxo4e orpaHuuyuTens B NnpeablayLunin TakT (5 Mc) uamepeHus;
Yi.1 — CUrHan Ha BbIXOAe OrpaHNunTenNs B NpeablayLmnii TakT (5 Mc) namepeHus;
P — napameTp orpaHMyeHusi CKOpPOCTU, paccUMTaHHbIN No dopmyne (2):
P Peak - nnanasoH namepenui

200

Peak — KOHMMrypaLMOHHbI NapameTp orpaHU4eHNst CKOPOCTY.

Ecnu nopor orpaHWYeHusi CKOPOCTM BbIGpaH MpPaBUIIbHO, TO OrpaHWUYKUTENlb CKOPOCTU He
OKa3blBaeT BIUSHUA Ha pe3ynbTaT mamepeHus. [pu MOCTYnneHWM Ha BXOL CUrHama MMMynbCHOM
noMexn amnnutyga nomexu GydeT yMeHblLueHa B COOTBETCTBMM C YCTAHOBMEHHbIM NapameTpoM
OrpaHUYEHNsI CKOPOCTH.

@
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YnpaBneHWe orpaHNyeHMemM CKOPOCTU MW3MEHEHWs pesyrbTaTa W3MEpPEHWsl BbINOMHSETCH C
nomoLlblo napametpa Peak. 3HayeHue napameTpa OrpaHuWyeHust 3agaeTcsl B AONSX U3MEHEHWs!
BXOAHOrO CUrHasna oTHOCUTENbHO M3MEPSEMOro Anana3oHa 3a OfHY CeKyHAay.

MNpumep — Ecnn makcMmanbHasi CKOpPOCTb M3MEHEHWUs! TOKa, U3MepsieMoro Ha AuanasoHe OoT
4 no 20 MA, paBHa 50 MA/cek, TO U3MeHeHne Toka 3a OfHY CeKyHAY:

50 mAlcex
16 mA

Mpun yctaHoBke napameTtpa Peak, paBHbIM 4, UCKNOYaETCA BNUSIHUE OrpaHuuuTensi CKOpoCTU
M3MEHEHMs1 cUrHana Ha nomnesHbIi curHan, u, B To e Bpemsi, obecneynBaeTcs acpdeKkTnBHas 3awmra
OT UMMNYMbCHBIX MOMEX.

3HaveHne napameTtpa Peak, paBHoe 200, oTkntoyaeT orpaHuMuMTENb CKOPOCTU pesynbTarta
n3mepeHus. Mo ymonyaHuio 3HaveHne Peak yctaHaBnvBaeTtcsa paBHbiM 200.

3.4 BxogHou uucpoBon pmnbTp

BxogHon unbTp obecneuvBaeT nofaBreHWe MNOMEX C 4YacToTamu, KpaTHbIMU YacToTe
npombilnieHHon cetn 50 U, yBenuuuBaeT 3a CHYET YCpeAHEeHUs paspeluartoLlylo CrnocobHOCTb
M3MepuTens 1 NoHmWxaeT YacToTy OTCcYeToB n3mepsiemoro curHana ¢ 1600 go 200 IMu.

YnpaBneHue BXOAHbIM UNbTPOM OOHOBPEMEHHO ANt BCEX BOCbMU M3MEpUTENbHbIX KaHanos
onpegenseT napametp ComF.

MapameTp MOXeT NpMHUMAaTL criedyloLye 3HaueHus.

0 — dunbTp oTKNoYeH. Mpy OTKNIOYEHHOM UNbTPE YacToTa OTCYETOB Ha BbIXOAE MOHWKaeTCs
00 200 Ny (13 BXOAHBIX OTCHETOB Ha BbIXOA, MOCTYNaeT KaXabli BOCbMOW OTCYET).

1 — 50 T'u, nepBoro nopsaka. lNMogknoyeH ckonb3Awmi uNbTp CpeaHero NepBoro nopsigka
annHon 32 otcveTa. dunbTp MMeeT MUMHenHyo a3oByl XapakTepucTuky. [pynnoBoe Bpems
3agepxkn dunbtpa pasHo 10 mc. AnuMTenbHOCTb MMMYNbCHOW XapaKTepucTuku dunbTpa pasHa 20
MmC.

=3,125 ouanasonal cex
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2 — 50 Iy, BToporo nopsigka. MoakntoyeH CKONb3ALWMIA unbTp CPEAHEro BTOPOro nopsigka AMHOM 32
orcyeTa. PunbTp MMEET NHENHY0 (ha3oBY XapaKTepuCTKKy. [pynnoBoe BpeMs 3afepxkvu dunbTpa
paBHo 20 Mc. AnUTensHOCTb UMMYIbCHON XapaKTepucTukn dounnbTpa pasHa 40 Mc.

3 — 50 lu, 4etBepTOoro nopsigka. lMoaknyeH CKONb3AWMA (UNLTP CPedHero 4YeTBepToro
nopsigka anvHon 32 otcyeta. PunbTp UMEET NNHENHYI0 ha3oBYH0 XapakTepucTuKy. [pynnoBoe Bpems
3agepXkn unbTpa pasHo 40 mc. [nuTenbHOCTb MMMNYNbCHOW XapaKTepuCTMKM unbTpa paBHa
60 mc.

4 — 200 Iy, nepsoro nopsigka. MNogkntoveH ckonb3swmn unbTp NepBoro nopsigka onuHonm 8.
dUnbTp UMeeT NMHeNHy ha3oBy xapakTepucTuky. [pynnoBoe BpeMsi 3afepXXku unbTpa paBHO
2,5 mc. AnuTenbHOCTb MMMNYNbCHOW XapakTepucTukn cunbTpa paBHa 5 Mc.

Bce pexuMbl BXOAHOrO (uibTpPa WMET NEPUOAUYECKYI0 YaCTOTHYH XapaKTepUCTMKY,
nosTopsiolytoca 4yepe3d 1600 MNy. B gmanasoHe ot 800 go 1600 Iy yacToTHasdA xapakTepucTuka
ABMSIETCS 3epkaribHbIM 0TOBpaXeHWEM YacTOTHOW XapakTepucTuku ¢ Yactotamm ot 0 go 800 Iu.

MepBble Tpu hunbTpa UMEIDT 3HAYUTENBHOE MOAaBMEHNE NPOMbILLNEHHOW YacToTbl 50 'y 1 ee
rapmoHuk. C yBenuueHnem rnopsaka unbTpa yBenvuuBaeTcsl NodaBrieHVe W Bpems rpynnoBoW
3a1EPXKKN.

YeTBeEpTbIN hUnbTp MMeeT o4YeHb Manyko 3afepXKKy U He 3afepXvBaeT nomexu yactoTton 50 u.
MepBbIvi HyNb Takoro unbTpa pacnonoxeH Ha yactote 200 IMy.

Ons n3mepeHuss MeaneHHO WM3MEHSIIOLMUXCA CUrHanoB, ANs KOTOpbIX AOoMyckaeTcsi 3agepxkka
pe3ynbTaToB M3MepeHuss Ha 80 MC, pekoMeHAyeTcs MCronb3oBaTb (UNbTP YETBEPTOro Mopsiaka,
KoTOpbIN obecneynBaeT Gonee BbICOKOE MOAABMNEHUE BbICOKOYACTOTHbIX WyMoB. C yBenuyeHuem
TpeboBaHUA K BPEMEHW T[pYMNnoBON 3afepXKW CcurHana HeobXoAMMO yMeHbluaTb MOpSAoK
ncnonb3yemoro unsTpa.

BHumaHume! [Npnbop obecneurBaeT napameTpbl TOYHOCTM M paspeluarolienn cnocobHoCcTU
TONbKO NpUW MCMonb3oBaHunM GunbLTpoB Ha 50 My nepBoro, BTOPOro unM 4eTBEpTOro MOpPsSAKOB, MO
YyMOMYaHuio ycTaHaBnuaaeTcs hunbTp nepsoro nopsigka Ha 50 IMu.
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MoapobHee O YHKLUMOHMPOBaHUM BXOAHOro UudpoBoro cunbTpa npubopa cm. B Crpaske
«DYHKUMOHVMPOBaHNe BXOOHOTO W  BbIXOAHOMO UMEpoBbIX unbTpoB npubopa MB110-AC»,
pa3sMeLLEHHOW Ha caTe KOMMNaHUu: WWW.0Wen.ru.

3.5 BbixogHou uudposon hunbtp

BbixogHol dunbTp o6ecneunBaeT popMUMPOBaHME YaCTOTHON XapaKTEPUCTUKN MHAMBMAOYANbHO
Onst Kax[goro kaHana. BxogHol u BbIxogHble (UNbTpbl BKIYEHbI MOCNEAOBaTENbHO, MO3TOMY
pesynbTVpyloLLad 4acToTHas XapaKTepucTMKa kKaHana MW3MepeHus SBNSeTcs nNpousBedeHVnem
YaCTOTHbIX XapakTEPUCTUK BXOAHOTO W  BbIXOAHOrO punbTPoB. YacToTHas xapakTepucTuka
aHarnoroBoro unbTpa He O0Ka3blBAET 3aMETHOTO BMUSHUS Ha Pe3yNbTUPYIOLYH YacTOTHYHO
XapaKTepUCTUKY KaHarna n3MepeHus.

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

YnpaBneHue BbIXOAHbIM (hunbTpoM onpegensieT napameTtp OutF. MapameTtp OutF 3agaetcs
VHAMBUAYanbHO ANS KaXOoro 3sMepuTeribHOro KaHana u MoXeT NMpYHUMAaTh criedytoLime 3Ha4YeHus.

0 — BbIXOQHOW OUMbTP OTKITOYEH.

1— BKkMOYEH UNLTP C IKCMOHEHUMANbHOW WMMYMbCHOW XapakTepuctukon (ananor RC-
GunbTpa).

PunbTp MMeeT 3aTyxaHne MuHyc 3 b Ha yacToTe % (T — nocTosiHHas BpemeHu unbTpa B

o

McC, 3agaBaemas napameTpom in.Fd.).

YacToTHas xapakTtepucTuka punbTpa nMmeeT HaknoH MuHyc 20 b Ha gekaay.

2...16 — unbTp CKOMb3ALLEro cpeaHero NepBoro Nopsiaka AnMHOW, COOTBETCTBEHHO, OT 2 Ao 16.

Mpn pnuHe unbTpa, KpaTHOM 4eTbipeM, GUIbLTP obecneumBaeT nodaBfiEHME MOMEX
nNpoMbILLNEHHOM YacToThbl 50 My,
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Mo ymonuyaHWiO ycTaHaBnMUBAETCsi 3HA4YeHUEe Tuna UNbTpa «OTKMOYEH», a MOCTOsIHHAs
BPEMEHM 3KCMOoHeHLmansHoro gunsTtpa 10 Mc.

MoppobHee 0 byHKUMOHMPOBaHWUKN BbIXOAHOrO UMdpoBoro dunbTpa npubopa cMm. B CrnpaBke
«ODYHKUMOHMPOBaHNE BXOOHOTO W  BbIXOAHOMO UMcpoBbIX unbTpoB npubopa MB110-AC»,
pa3sMeLLEeHHOW Ha caiiTe KOMMNaHUu: WWWw.0wWen.ru.

3.6 Bydrep xpaHeHUA pe3ynbLTaTOB U3MEpPEHUs

PesynbTaTbl M3MepeHusi C BbIXOOHbIX (UNBTPOB coxpaHsitoTcs B Oydepe. Bydep xpaHut
nocriefgHee 3HayeHvie uU3MepeHus kaxaoro kaHana. OBGHOBMNeHVEe pe3ynbTaToB U3MEPEHUS KaXaoro
KaHara npoucxoguT ¢ Nepuoaom 5 mc.

OpnHOBPEMEHHO C COXpaHeHNeM pesynbTaTta U3MepeHUs NepBOro kaHana B OTAENbHOM perucTpe
Oydbepa coxpaHsieTcs 3Ha4YeHne BHYTPEHHero Tanmepa. TaiMep LIMKIMYECKU WHKPEMEHTUpYeTCS C
nepvogom 10 mc B gnanasoHe ot 0 go 65535 mc. lMNMepuop Tanmepa coctaensieT 655,36 ¢ (okono
10 MUHYT).

3.7 bniok npMBeAeHUA K (pn3nyeckon BenniumHe

Mpyu noctynneHun 3anpoca Ha U3MepeHHble [AaHHble u3 ceTn RS-485 Gnok npuBeaeHus
nsBnekaeT pesynbTatbl M3MepeHus u3 Oydepa xpaHeHus, npeobpa3oBbiBaeT WX B 3HAYeHue
hr3nyeckon BenmunHel 1 oTnpasnseT Mactepy ceTu.

Mcnonb3oBaHve npviBeAeHUs M3MEPEHHOro 3HayeHust B (PU3UYECKYI0 BENUUMHY MO3BONSIET
nonb3oBaTento oTobpaxaTb KOHTponupyemble uU3nYeckme napameTpbl HEenocpeAcTBEHHO B
enHMLaxX NxX namepeHnsi (aTmocdpepax, kunonackansix, MeTpax u T. a.).

MpvBeaeHne M3MepeHHOro 3Ha4yeHust K Pusnyeckon BernuuUMHEe MPOU3BOAMTCSA NPU YCTaHOBKE
napameTpoB Ain.L — HwkHen n Ain.H — BepxHeln rpaHuy guanasoHa. [lpy 3TOM MUHUManNbHOMY
YPOBHIO BbIXOAHOrO curHana OyaeT cOOTBETCTBOBAaTb 3HaveHue, 3ajaHHoe B napametpe Ain.L, a
MaKCUMarnbHOMy YPOBHIO — 3HayeHue, 3agaHHoe B napametpe Ain.H. [anbHeiwas obpaboTka
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CUTHaNoOB OCYLUECTBMSIETCS B 3a4aHHbIX €AMHULAX W3MEPEHWUs MO FMHENHOMY 3aKOHy (NpsiMo
nponopuunoHansHoMy npu Ain.H > Ain.L nnu o6paTHo nponopumoHansHoMy npu Ain.H < Ain.L).

Ona uenoyucneHHoro Tunma BO3BPALLAEMOro pesynbTata [OMOMHUTENBbHO MCMONb3yeTcs
napameTtp dP. [NapameTp onpegenseT yBenuyeHue BO3BpaLLaemMoro pesynbraTta B 10“") pas. 3T0
Nno3BonsieT BO3BpallaTb C MOMOLLbLK LienoyncrneHHoro dopmarta ApobHble ymncna. Co CTOPOHBI
MacTepa CeTU MONyuYeHHble AaHHble OOMKHbI GbiTb, COOTBETCTBEHHO, yMeHblueHbl B 107 pas.
MapameTtp dP moxeT npuHMMaTth 3HaveHuss ot O o 4, no3Bonss C MOMOLLbI LIeNOYUCIEHHOrO
dopmaTa nepegaBaTh AaHHble, UMetoLMe auckpeTHocTb Ao 0,0001.

Mo ymonuyaHuto ycTaHaBnvBaloTCA 3Ha4YeHUs: napameTpoB 6ioka NpuBeaeHus:

— AinL=0;
— Ain.H=100,0;
— dP=2.

Mpumep — lMpu ncnonb3oBaHWM AaTyvka C BbIXOAHbIM TOkOM oT 4 o 20 MA (mapametp in-t
paBeH 1), KOHTpoONupytoLLero AaeneHve B ananasoHe ot 0 go 25 atm, B napameTtpe Ain.L 3apaetcs
3HayeHve 00,00, a B napametpe Ain.H — 3HayeHwue 25,00. [Nocne 3Toro BbIBOA pe3ynbTaToB
n3MepeHus GyaeT BbINOMHATbCA B atMocdepax. [pn 3Ha4yeHWn M3MepeHHOro Toka, paBHOM 4 MA,
pesynbTaTt npuenexus 6yaet paseH 00,00, a nNpu 3HAYEHUM M3MEPEHHOro Toka, paBHOM 20 MA,
pesynbTaT npvBeaeHus 6yget paseH 25,00. Mpu 3anpoce AaHHbIX B LEMOYMCIIEHHOM dhopmaTe U
ycTaHoBrneHHoM napameTpe dP, paBHOM 2, Ans u3MepeHHoro Toka 16 MA OyaeT Bo3BpalleHO
3HaueHne 1875. lMocrne [eneHWs MPUHSTOrO pesyrnbTata Ha 10° MONMyyuM AaBreHue, paBHOe
18,75 atm.

3.8 3awmTa namepuTtenbHbIX BXOA40B Npubopa

N3mepuTenbHble kaHasbl MMeT 3aluTy OT NoJayM Ha BXOA HanpshKeHUA U TOKOB, BbIXOASILLMX
3a npegensl paboyero AvanasoHa npubopa.
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Mpunbop obecneumBaeT coxpaHeHue cBoell paboTocnocobHoCcTU Mpu rnogadve Ha ero BxoApl
HanpshkeHWn B gmanasoHe oT muHyc 40 go 40 B kak BO BKMOYEHHOM COCTOSHWUM npubopa, Tak n B
BbIKITOYEHHOM. [pyn 3TOM NPOUCXOANUT OrpaHUYeHne BXOQHOMO Toka Ha ypoBHe He Gornee 35 MA.

3.9 BCTPOEHHbIN UCTOYHUK NUTAHWA AN BHELWWHUX Npeobpa3oBartenen

[Ons nutaHus BHewHuXx npeobpasoBaTenert (U3NYECKON BENUYMHBI MOXET WCMONb30BaThbCA
BCTPOEHHbIN UCTOYHMK MOCTOSIHHOTO HanpsbkeHusi 24+3 B (HoMuHanbHoe 3HauveHue 24 B). Cxembl
NoAKMIYEHUsT NePBUYHbIX NpeobpasoBaTeneii k Npubopy npueseaeHs! B MNpunoxexHun b.

3.10 KoHcTpykuus npubopa

MpnGop BbINyckaeTcs B NNacTMacCoBOM KOpryce, NpeaHasHayeHHOM Anst kpenneHus Ha DIN-
PenKy WnpuHoM 35 MM UnNn Ha cTeHy. [abapuTHbIA YepTex nNpubopa v yCTaHOBOYHblE pa3mepbl Ans
HaCTEHHOro BapvaHTa UCMONHEHUs NpuBeaeHbI B [MNpunoxeHun A.

Mo BepxHei cTopoHe Npubopa pacnonoXeHbl psAbl KNEMM «MNOA4 BUHTY, NpeaHasHavYeHHbIX Ans
NOAKIIOYEHMST MNPOBOAOB MUTaHWs, wHTepdernica RS-485, u3amepsiembix curHanoB. Cxema
NOAKMHYEHUSI K Knemmam npubopa npuseaeHa B Mpunoxenuu b.

PasbemMHasi KOHCTPyKUMSI knemm npubopa Mo3BOMsieT OCYLUECTBMSITb ONEPaTUBHYHD 3aMeHy
npubopa 6e3 AeMOHTaxa NOAKMIOYEHHBbIX K HEMY BHELUHWX NUHWUIA CBsi3W (NoapoGHOe onvcaHue
3aMeHbl Npubopa npuBeaeHo B . 6.2).

Mpubop umeeT Tpu cBeTOAMOAHBLIX MHAMKaTOpa. OHWM pacnornoXeHbl Ha NWUEBOW MNaHenu
npubopa n nmetoT Hagnucu «MNutanme»,«RS-485» 1 «ABapus».

WHaukaTtop «MutaHmue» curHanuavpyeT o nogaye Ha Npubop NUTaOLLErO HAMNPSHKEHWS.

MHavkaTop «RS-485» curHanvavpyeT o nepefade faHHbIX npubopom B ceT RS-485.

MHavkaTop «ABapusi» BKMOYaeTCcs Npy OOHapYyXeHUM HeucnpaBHOCTU Mpubopa BCTPOEHHOW
cucTeMow koHTpons. Ecnu npu oTkase npubopa coxpaHsieTcst cnocobHocTb paboTbl B ceTH, TO B CETh
rno 3anpocy, Takke byaeT nepefaBaTbcs CTaTyc 0TKasa.
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3.11 YnpaBneHue npuéopom

YnpasneHve pexumamu paboTbl npubopa n cunTbiBaHWe 13 npubopa pe3ynbTaTtoB U3MEpeHUs
BbIMOJIHSIETCS C UCMONb30BaHWEM KOMaHA, nepefaBaembix B ceTu RS-485. Mpubop obecneumBaeT
paboTy B ceTn RS-485 ¢ MCNonb3oBaHWEM CrieyoLLMX NPOTOKOIOB:

— ModBus (RTU), nonHoe ynpasneHue;

— ModBus (ASCII), nonHoe ynpaBneHue;

— OBeH, nonHoe ynpasneHue;

— DCON, TOnbKo cYMTbIBaHNE pe3ynbTaToB N3MEPEHUSA

MonHoe onucaHve koMaH4 BCEX MCMOMb3yemblX AN ynpasreHus npubopoM NpPOTOKOMOB
npveeaeHo B MNpunoxexun I

KomaHzbl Bcex MpOTOKONOB pa3fdensaTcs Ha crneaytoLime rpynnbl:

— KOMaHAp! ynpaBneHusi KoHdurypaumen npudopa;

— KOMaHAbl YTEHUS Pe3ynbTaToB N3MEPEHUS;

— TEexHOnorn4yeckne KomaHapl.

KomaHabl  ynpaBneHusi KoHdburypauven npubopa obecneuvBaloT 3anuMcb W YTeHWe
KOHGPMrypaLMOHHbIX MapaMeTpoB, onpeaensiioLwmx pexumel paboTtel npubopa.

KoHdpurypaumoHHble napameTpbl XpaHATCA B 3HEpProHesaBUCUMoW namsatn npubopa. Nx 3anuce
BbIMOSHAETCA B ABa 9Tana. Ha nepsom aTane napameTpbl 3anncbiBaloTCS B onepaTUBHYIO NaMsaTb. Ha
BTOPOM 3Tane no creuvanbHoi komaHge (Aply wnm INIT) napameTpbl nepenucbiBaloTcs B
3HeproHesaBucumMyio namsTb. Ecrim B TeyeHne 10 MUHYT mocrne nocrnegHen KoMaHAbl M3MeEHEHWs
KOH(UrypaumMoHHOro  napameTpa He  BbINONHEHa  KOMaHda  nepenucn  U3MEeHeHWn B
3HEpProHe3aBUCHMYIO MamsiTb, TO BCE W3MEHEHWUS aHHYNUPYITCS, W BbINOMHEHWE KOMaHAObl
nepesanuncu 3SMeHeHU B SHEProHE3aBNCMMYIO NaMSATb BbI3OBET OLLMOKY.

Komanga Aply kpome nepenucu UM3MEHEHWA  KOH(PUIypauMOHHbIX NapamMeTpoB B
3HEeproHe3aBNCUMYIO NamsiTb obecneuvBaeT MNPUMEHEHWE W3MEHEHU CeTeBbIX HacTpoek, 4TO
BbI3bIBaeT nepexos paboTbl npubopa Ha HOBble CETEBbIE HACTPOVIKM.

19



[N BPEMEHHOro XpaHeHWUsI U3MEHEHWI KOHUIypaLMOHHbIX NapaMeTpoB M KannbpoBOYHbBIX
KO3(PPULNEHTOB, BbLIYMCIAEMbIX B NPOLECCe KCTMPOBKU, UCMOMNb3yeTcs OdHa U Ta e obnacTb
onepaTtnBHON NamaTu. Mo3aToMy KOMaHAbl M3MEHEHNS KOHMUIYPaLMOHHBLIX MapaMeTpoB U IOCTUPOBKa
npubopa [OOMKHbI BbINOMHATECH B OTAEMbHbIX ceaHcax. CeaHC M3MEHEeHWs KOHMpUrypauMoHHbIX
napamMeTpoB 3aBepLUaeTcs KOMaHZaMu Mepenncu USMEHEHW B SHEeproHe3aBMCUMYI0 NaMsATb
komaHgamu Aply wnu INIT, a 3aBepLueHne ceaHca OCTUPOBKM BbINOMHSETCA C MOMOLLbIO KOMaHAbI
nepenuncmn kKannbpoBOYHbIX KOIPPULMEHTOB B 3HEproHesaBmcumyto namsate — UApL.

KomaHabl uTeHns pe3ynbTaToB M3MEpPEeHWs MO3BOMSIOT CYMTbIBATb pesynbTaTbl M3MEPEHUN B
pasnuyHbIX popMaTax (LernoYncrneHHbIX U BELLECTBEHHBIX).

TexHonormyeckue KomaHabl obecnevnBatoT ICTUPOBKY Npubopa. MeToawka ocTMpoBku npubopa
onvcaHa B lNpunoxexun .

YnpasneHve npubopom no npotokonny  OBeH peanuaoBaHo B nporpaMmme
«KoHdurypaTtop M110», nocrasnsiemor ¢ npubopom.

Onsa pabotel npubopos B coctaBe SCADA-cuctem ¢ npubopom nocrtaensatotca OPC-gpariBepbl
ansa pabotsl no npotokonam ModBus un OBeH.
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4 PaboTta ¢ npn6opom

CunTbiBaHWe, W3MEHeHMe W 3anucb napameTpoB Npubopa OCYLLECTBASETCA C MOMOLLbO
nporpammbl «KoHdurypatop M110».

4.1 Nporpamma «KoHdurypatop M110»

WHdopmaums o pabote ¢ nporpammoint «KoHdpurypatop M110» npeactaBneHa B pyKOBOACTBE
nonb3oBaTens Ha Ancke, NOCTaBsSIEMOM B KOMMNIeKTe ¢ Npubopom.

4.2 BoccTaHOBrEHMe 3aBOACKUX CeTeBbIX HAaCTPOeK npubopa

Mpu Heo6XOAMMOCTM BO3MOXKHA YCTaHOBKa 3aBOACKUX CETEBbIX HacTpoek npubopa (Hanpumep,
npwv yTepe MHopMaLmm O 3ajaHHbIX 3HAYEHUSIX CETEBbIX NapaMeTpoB npubopa).

BHumaHue! HanpspkeHne Ha HeKOTOpbIX 3fleMEHTax MmeyaTHoW nnatbl npubopa onacHo Ans
*u3Hn! MNpuKoCcHOBEHWE K MevaTHOW nmnaTte, a Takke nonagaHve NOCTOPOHHWMX NPeaMETOB BHYTPb
Kopnyca HegonyCcTUMLI.

[InA BOCCTaHOBIEHWS 3aBOACKMX CETEBbIX HacTpoek npubopa HeoBXOAMMO BbIMOMHUTL
cnegyroLme AencTeus:

— OTKMIOYMTb NUTaHne npubopa;

— OTKPbITb 3arnyLUKy Ha NULEBOI NaHenu npubopa;

— ycTaHoBUTb nepembidky JP1 Ha coeguHutene XP1 (pucyHok B.1) B nonoxeHue «3 H»., npu
3TOM npubop NepecTpouTCs Ha 3aBOACKME 3HAYEHWUSI CETEBbLIX MapameTpoB, HO B €ro namsTu
COXPaHSIIOTCS paHee YyCTaHOBMEHHbIE 3HAYEHWS CETEBbIX MapaMeTpoB;

— 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 «3aBOACKMe ceTeBble HacTpoukuy». CBs3b C
npnBopoM yCTaHOBUTCS C 3aBOACKMMU 3HAYEHVSIMU CETEBBIX NapaMeTpOB;
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— cuMTaTh 3HAYeHUs1 CeTeBbIX NapamMeTpoB npubopa, BbiGpaB komanay Mpubop | Cuntatb Bee
napameTpbl Unu OTKpbIB Nanky CeTeBble NapameTpbl;

— 3admkempoBaTh Ha Bymare 3Ha4eHsi CETeBbIX NapameTpoB Npubopa, KOTopbIe Bblnv CHUTaHbI;

— 3akpbITb nporpammy «KoHdmrypatop M110»;

— OTKMIOYMTb NUTaHUe npubopa;

— CHATb nepemMbliky JP1 1 yCTaHOBUTL €€ Ha KOHTAKTHYHO Mapy, COCEHION C KOHTaKTHOW napow,
OTMEeYeHHOWN 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 nporpamMmmy «Kondurypatop M110»;

— YCTaHOBWTb 3adMKCHPOBaHHbIE paHee 3HayeHusi napameTpoB B OKHe YCTaHOBKW CBSA3U C
npuéopowm;

— HaxaTb KHOMKY «YCTaHOBUTb CBA3b» W MPOBEpPUTb Hanuune cBA3N ¢ npubopom, BbIGpaB
komaHgy Mpu6op | MpoBepUTb CBA3L C NPUGOPOM.

Ta6nuua 4.1 — 3aBoacKkue 3Ha4YeHUs1 ceTeBbIX NapameTpoB npuGopa

MapameTp OnucaHue 3aBoAckasi ycTaHOBKa
bPS CkopocTb 06MeHa gaHHbIMK, BUT/C 9600
PrtY Tun 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
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5 Mepbl 6e3onacHoCTH

5.1 Mo cnocoBy 3awwuThl OT NMOPaXKEHUs ANEKTPUYECKMM TOKOM Npubop cooTBeTCcTBYET Knaccy |I.
no MOCT 12.2.007.0-75.

5.2 Mpu akcnnyatauMm n TEXHUYECKOM OBCnyXuBaHUM Heobxoaumo cobnogaTb TpebGoBaHMsA
FOCT 12.3.019-80, «[NpaBun akcnnyaTtaumMmu 3neKTpoycTaHOBOK noTpebutenen» n «lMpaBun oxpaHb
TpyAa npu aKcnnyataumum anekTpoycTaHOBOK NOTpeduTenemny.

5.3 Mpwu akcnnyaTaumum npubopa OTKPbITHIE KOHTAKTbI KIIEMMHMKa Haxo4aTCsa Mo HanpsbKeHUeM,
onacHbIM ANs XKM3HW YeroBeka. YCTaHoBKy npubopa crnefyeTt npousBoanTb B CeLManvavpoBaHHbIX
Wwkadax, AOCTYN BHYTPb KOTOPbIX paspeLleH TONbKo KBanuguLMpoBaHHbIM crneumanuctam.

5.4 Jliobble noAkmoyYeHnst K npubopy u paboTbl MO €ro TeXHUYECKOMY OGCNyXUBaHMIO
NpPOM3BOAWTb TOMBKO NPU OTKMHOYEHHOM NUTaHUU NPUGOPa 1 NOAKIYEHHbLIX K HEMY YCTPOWCTB.

5.5 He ponyckaeTcsi nonafjaHue BnarM Ha KOHTaKTbl BbIXOAHbIX Pa3beMOB W BHYTPEHHWE
3anemMeHTbl Moaynen.

BHumaHue! 3anpeliaetcs MCNonb3oBaHWe MoAynei NpyM HamuuuM B atMocdepe KWUCIOT,
LLiernoyen, Macen 1 UHbIX arpeCcCHBHbBIX BELLECTB.
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6 MoHTaX 1 nogkno4YeHne npudopa

Mepen ycTtaHoBkoW npubopa oOcCyLlecTBRsSETCA MOAroTOBKAa MOCagoYHOrO Mecta B Likady
anekTpoobopynoBaHus. KoHCTpykums Wwkada fomkHa obecneumBath 3awmTy npubopa oT nonagaHus
B Hero Bnaru, rpsian U NOCTOPOHHMX NPEAMETOB;

Mpunbop ykpennsetcs Ha DIN-peiike vnu Ha BHyTpeHHel cTeHke Lwkada. [Mpu kpenneHuu,
3allerka AormkHa ObiTb HanpasrieHa BHUS.

Mpu MoHTaXxe crneayeT cobnogaTb Mepbl 6€30MacHOCTU, yKasaHHbIe B M. 5.

6.1 MOHTaX BHELHNX CBA3eWn
6.1.1 O6wue Tpe6oBaHUA

MutaHne nprbopa crnesyeT OCyLECTBAATL NEPEMEHHBIM UMW MNOCTOSIHHBIM HaMpsiKEHUEM.

MopkntoyeHne K CeTU NMEPEMEHHOro Toka crieQyeT OCYLIEeCTBMSATb OT CETEBOro duaepa, He
CBSI3aHHOIO HEMOCPEeACTBEHHO C MUTAHWMEM MOLLHOIO CUMOBOro obopyaoBaHus. Bo BHewwHeln uenu
pEKOMEHAYETCS YCTaHOBUTL BbIKMOYaTenb, obecrneymBalolLMii  OTKNOYEHNe npubopa oOT ceTw.
MutaHue kaknx-nMBO yCTPOMCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

[MMTaHMe nOCTOSIHHBIM HanpshkeHVeM criedyeT OCYLEeCTBMATb OT JOKanbHOTO WCTOYHUKA
NUTaHUs NOAXOASALEA MOLLHOCTU, YCTaHOBMEHHOrO B TOM e LWwkady anekTpoobopynoBaHusi, B
KOTOpPOM yCTaHaBnuBaeTcs npubop.

CBaA3b npubopa no uHTepgency RS-485 BLIMONHATL MO ABYXMPOBOAHOM cxeMe. [nvHa NnHum
CBS3N OoMmkHa ObiTb He Gonee 1200 meTpoB. MNMoaknoyeHve criedyeT OCyLEeCTBNAATbL BUTOW Mapow
npoBofoB, cobntogasi nonsipHocTb. lNpoBog A nogkntodaeTcs K BbiBogy A npubopa, aHanornyHo
coefuHsTCS Mexay cobor BbiBogbl B. MoakniovueHne HeoOXo0AMMO NPOM3BOAUTE MPU OTKITHOYEHHOM
nuTaHnM oBomX YCTPOMCTB.

Ons obecneyeHuss HaOEXHOCTU 3SMEKTPUYECKUX COEAMHEHWUI PEKOMEHAYeTCsi UCMorb30BaTb
kabery ¢ MeaHbIMMN MHOTOMPOBOMOYHBIMU XUNaMi, ceueHneM He Goree 0,75 MM, KOHLbI KOTOPbIX
nepen MOAKIOYEHWEM criedyeT 3ayucTuTb W 3anyauTb. 3aducTky Xun kabenen Heobxoanmo
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BbINONHATL C TAKMM pacHeToM, 4YTOObI cpes usondaunn nnoTHO npuneran K KNeMMHOW Korogke, T.e.
YTOObI OroneHHble y4acTKu npoBoAa He BbICTynanu 3a ee npeaenbl.

6.1.2 NogkntoyeHne npmubopa

Mpubop nopgknoyaeTcss Mo cxemaM, npuBedeHHbIM B [lpunoxenun b, ¢ cobnogeHnem
cneayoLlen nocnegoBaTenbHOCTY onepaumi:

— npubop NoAkmno4aeTcs K UCTOYHUKY NUTaHUS;

— MOAKMYaTCs aHaroroBble 4aT4ukL K BXodam npubopa;

— MOAKMYalTCHa NUHUKM nHTepdernca RS-485;

— nopaeTcsa nuTaHue Ha npubop.

6.2 OTcoeguHeHue Knemm npubopa

KoHcTpykumsi knemm npubopa MO3BOMSIET OCYLLECTBUTL OMNEepaTuMBHYH 3ameHy npubopa 6e3
AEeMOHTaxa NOAKIMIOYEHHbIX K HEMY BHELLHWX NMHWIA cBA3W. [ocnenoBaTenbHOCTb 3ameHbl npubopa
cnegyowias:

— 0becTouMBaloTCA BCE MUHUM CBA3M, NOAXOAsALLME K NpUbopy, B T.4. IMHUN NUTaHUS;

— BbIBMHYMBAIOTCA KpenexHble BUHTbI N0 kpasiM obeunx knemm nprubopa (y Kaxaon Knemmbl no
[OBa BUHTAa);

— CbeMHasl 4acTb KaxAom M3 knemm oTaensetcs oT npubopa BMecTe C MNOAKMIOYEHHbIMM
BHELUHUMW TNUHWSIMW CBSI3W MpW MOMOLLM OTBEPTKA WNW [PYroro MOAXOASLLEero WHCTPyMeHTa
(ynaneHnwue knemm nsobpaxeHo Ha pucyHke E.1 B Mpunoxenun E);

— npubop cHumaetcs ¢ DIN-peitku (Mnv OTBUMHYMBAETCHA OT BHYTPEHHEN CTeHKu Lwwkada), a Ha
ero MecTo yCcTaHaBnvMBaeTCs APYron ¢ NpeaBapuTenbHO yaaneHHbIMU Pa3beMHbIMU YacTAMU KNEMM;

— K YCTaHOBJIEHHOMY MpMBOpY NOACOEANHSIIOTCH pasbeMHbIe YacTW KNEMM C NOAKIOYEHHBLIMU
BHELLHVUMW JIMHWSIMW CBS3W;

— 3aBMHYMBAIOTCS KPEneXHble BUHTBLI MO KpasiM 06enx Knemm.
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6.3 Nomexun n metoabl UX NOAABIIEHUSA

Ha paboTy npu6opa MoryT oka3sblBaTb BINSIHWUE BHELLHNE NOMEXU:

— MoMexu, BO3HWKalowWwwe noa [AeNCcTBMEM JNeKTPOMAarHWTHbIX Momner  (3NeKTpoMarHUTHbIe
rnomMexu), HaBOAMMbleE Ha camM npubop W Ha §nMHUM CBA3M npubopa C  MNEepBUYHBIMU
npeobpasoBaTensamu,;

— MOMeXW, BO3HUKaIoLLWE B NUTatoLLEN CeTH.

[INA yMeHbLUEHNS BNMSHWUSA 3NEeKTPOMarHMTHbIX NOMex HEO6XOANMO BLINOMHATL NpYBEAEHHbIe
HIKe pekoMeHAaLmu:

— NpV NPOKNagKe CUrHamnbHbIX NUHWI OT NEepBUYHBLIX NpeobpasosaTtenen nx AnuHy crnegyet rno
BO3MOXHOCTU YMEHblUATb W BblOENATb MX B CaMOCTOATENbHYI Tpaccy (MnM HEeCKONbKO Tpacc),
oTAeneHHy(bIX) OT CUMoBbLIX kKabenew;

— obecneuntb HaeXHOe 3KPaHMPOBAHUE CUrHamNbHbIX NNHWA. SKpaHbl CreayeT 3NeKTPUYecku
M30MMpoBaTb OT BHeWHero obopyAoBaHWA Ha NPOTSKEHWUM BCeW Tpacchl WM MNOACOEAMHATb K
3a3eMIEHHOMY KOHTaKTY LUMTa YNpaBreHus:;

— npubop pekoMeHAyeTCsi yCTaHaBnvBaTb B MeTannuMyeckom Likady, BHYTPU KOTOPOro He
[OIMKHO BbITb HUKAKOro cunosoro obopyaoBaHus. Kopnyc Lwkadha gomkeH ObiTb 3a3emneH.

[INnA yMeHbLUEHNA NOMeX, BO3HMKAIOWMX B NUTalOLLEN ceTH, CrieayeT BbINOMNHATL creaytolmne
pekoMeHaauum:

— nogknoyatb npubop K nuTalolwen CeTW, He CBSA3AHHOW HENoCPeACcTBEHHO C MUTaHWEM
MOLLIHOTO CUOBOro 060pyAoBaHus;

— npv  MOHTaxe npubopa cregyeT yuuTbiBaTb MpasBuna opraHnsaumm  adpdekTmBHOro
3a3eMIeHNs1 U NPOKIaAKV 3a3eMNEHHbIX 9KPaHOB:

— BCe 3a3emnsiolme NMHUM U 3KpaHbl MPOKNadpiBaTb MO CXeMe «3Be3fda», Mpu 3TOM
Heobxoanmo 06ecnevnTb XOPOLLMI KOHTaKT C 3a3eMIIAEMbIM 3IEMEHTOM;
— 3asemnisoLMe Lenu BeiMOMHATL NPOBOAaMM MaKCMMasibHO BO3MOXHOIO CEYEHUST;

— ycTaHaBnueaTb (unbTpbl ceTeBbix nomex (Hanpumep, OBEH BC®) B nuHusaX nutaHus
npubopa;

— yCTaHaBnMBaTb UCKporacsime punbTpbl B NIMHUSX KOMMYTaLMK cunoBoro obopyaoBaHus.
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7 TexHn4eckoe obcnyxuBaHue
Ob6cnyxvBaHne npubopa Mpu aKCrnyaTaumMmn 3akmioyaeTcs B ero TexHudeckom ocmoTtpe. [lpu
BbINOMNHEHUN paboT nonb3oBaTenb AOMkeH cobnogaTe Mepbl GesonacHoctu (Pasgen «Mepbl
6e3onacHoCTu»).
TexHuyecknii ocMoTp npubopa npoBoauTCst 0BCnyXMBaOWMM NEPCoOHaNoM He pexe OfHOro
pa3a B LWeCTb MeCALEB W BKIOYaeT B cebs1 BLINOMHEHVE CreAyoLLmnX onepaLmin:
— OYMCTKY Koprnyca npubopa, a Takke ero KnemMMHbIX KONOAOK OT MblK, P3N U MOCTOPOHHUX
npeameTos;
— MNpoBepKy kayecTBa kpenneHus npubopa Ha DIN-pelike nnu Ha cTeHe;
— MPOBEpKy KayecTBa MOAKIYEHNS BHELLHWX CBA3EN.
OB6HapyxeHHble NpM 0CMOTpe HeJoCTaTKv cneayeT HeMeANneHHO YCTPaHNTb.
8 MapkupoBka
Mpwn n3rotoBneHnn Ha Npubop HaHOCATCS:
— HaMmeHoBaHwve npubopa;
— cTeneHb 3awuTbl kopnyca no FOCT 14254;
— HanpshkeHve W YyactoTa nNuTaHus;
— noTpebnsemas MOLLHOCTb;
— Knacc 3alumTbl OT NopaxeHus anekTpuyeckum Tokom no NOCT 12.2.007.0;
— 3HaK yTBEpX/AEHNS TUna cpeacTs U3MEepPeHNi;
— e[HbIV 3HaK ObpalLLeHVsa NPoAyKLMN Ha pbiHKE rocyAapcTB-4neHoB TamoxeHHoro coto3a (EAC);
— CTpaHa-u3roToBUTENb;
— 3aBoACKON HoMep npubopa 1 rof Bbinycka.
Ha notpebuTenbckyto Tapy HaHOCATCS:
— HaMmeHoBaHve npubopa;
— e[MHbIN 3HaK obpalLieHMs NpoAyKLMM Ha pbiHKE rocyAapcTB-4neHoB TamoxeHHoro coto3a (EAC);
— CTpaHa-n3roToBUTENb;
— 3aBOACKON HOMep npubopa K1 rof Bbinycka.
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9 TpaHcnopTMpoBaHue U XpaHeHue

9.1 lMpwbopbl TpaHCNOPTMPYTCH B 3aKpbITOM TpaHcnopTe ntoboro Bupga. Kpennenune tapbl B
TPaHCMOPTHBIX CPeACTBax [OOMKHO MNPOM3BOAWTBCA COMacHO npaBwunam, [AENCTBYIOWMM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcnopra.

9.2 YcnoBusi TpaHCMOPTUPOBAaHUST AOIMKHbBI CoOTBeTCTBOBaThL ycrosuam 5 no NOCT 15150-69
npu TemnepaType OKpyXatLlero Bosayxa ot MuHyc 25 go +55 °C ¢ cobniogeHueMm mep 3almTbl OT
yAapoB 1 BUGpauui.

9.3 [MepeBo3Ky OCYyLLECTBNATL B TPAHCMOPTHOWM Tape NOLUTYYHO UMK B KOHTEHEpPaXx.

9.4 YcnoBua XxpaHeHWsi B Tape Ha cknage W3roToBWUTENst M NOTPebuTens  [LOMKHbI
cootBeTcTBOBaTh ycnosusm 1 no FOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBaTb
arpeccuBHbIe NPUMECH.

MpnGopbl cneayeT XpaHUTb Ha CTennaxax.

10 KomnnekTHoOCTb

Mpubop 1 wr.
MacnopT u MapaHTUNHBIN TanoH 1 9k3.
PykoBoacTBo no akcnnyatauum 1 3kKa.
KomnakT-guck ¢ MO 1 wr.
MpumeyaHmne - Ma3rotoBuTeNnb OCTaBnsieT 3a COOOM nNpaBO BHECEHUSI [OMONHEHUMA B

KOMMNJIEKTHOCTb U3Jenusa.
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11 FapaHTUMHbIE 0GA3aTenbLCTBa

11.1 MsrotoBuTENb rapaHTUpyeT COOTBETCTBUE Mnpubopa TpeboBaHWAM TEXHUYECKMX YCIOBUMA
npu cobniofeHnn YCroBuiA aKCnyaTaumm, TPaHCNOPTUPOBAHUS, XPaHEHMSA U MOHTaxa.

11.2 MapaHTUHBIN CPOK 3KCMnyaTauum 24 mecsiua Co AHSA NPOAaXW.

11.3 B cnyyae Bbixoga npubopa 3 CTposi B Te4eHue rapaHTUAHOrO cpoka mpu cobniogeHun
nonb3oBaTenem YCroBWI 3KCMyaTaumn, TPaHCMOPTUPOBaHNSA, XPaHEHUs U MOHTaxa npeanpusTie
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHblii PEMOHT UMK 3aMeHy.

11.4 Mopsapok nepefayun U3genus B peMOHT codepXXaTcsi B MacnopTe U B rapaHTUAHOM TarloHe.
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MpunoxeHune A. FaGapuUTHbLIN YepTex

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

PucyHok A1
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MpunoxeHue b. MogknoyeHne npndopa

O6wwuii Bua npubopa C ykazaHWsIMM HOMEPOB KIEMM, pacrnornoXeHuem nepembivkn JP1 1
CBETOAMOAO0B NpeacTaBneH Ha pucyHke b.1, HasHaveHve knemm npvBegeHo B Tabnuvue B.1.

Mepembivka JP1 npegHa3HaveHa 4is BOCCTAHOBIEHNS 3aBOACKUX CETEBbLIX HACTPOEK.

3aBofcKoe NonoxeHne nepeMblyky — CHATa (3aBOACKNE CETEBbIE HACTPOMKN OTKITHOYEHbI).
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Ta6nuua B.1 — HazHayeHMe KOHTaKTOB KITeMMHOW KONoaKu npubopa

Homep HanmeHoBaHue HasHauyeHue
KOHTaKTa
1 PWR+ Mutanne ~ ot 90 go 264 B unu
nntoc nutanusa = ot 20 0o 375 B
2 PWR- Mutanne ~ ot 90 go 264 B unu,
MUHYyC nuTaHus = ot 20 go 375 B
3 NC He ucnonbayercs
4 NC He vcnonb3yetcs
5 +24V Bbixog 24 B (nntoc) BCTPOEHHOro NCTOMHUKA NUTaHUSA
6 -24V Bbixog 24 B (MMHYC) BCTPOEHHOIO UCTOYHMKA MUTaHWS
7 A RS-485 nuHus A
8 B RS-485 nuHua B
9 IN1+ Bxog 1 (nntoc)
10 IN1- Bxoa 1 (MyHyc) obLmi
11 IN2+ Bxog 2 (nntoc)
12 IN2- Bxog 2 (MyHyc) obLmi

K 0gHOTUMHBIM aHanoroBbIM BxoAaM nNpubopa MOXHO NOAKMOYMTL ABa NepBuYHbIX NpeobpasosaTenst
C NUTaHMEM WX OT BHELLHErO Un BHYTPEHHETO UCTOYHUKOB. MprMeEpb! NOAKMOHEHMS K MPUGOPY NEPBUYHBIX
npeoGpasoBaTteneil C NpYMEHEHNEM BHELLHErO (BEPXHSAS 4acTb CXeMbl) U BCTPOEHHOTO (HWKHSA YacTb
CXEMbl) UICTOYHWKOB MTaHUs NpUBEAEHbI Ha pucyHkax b.2, B.3.
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PucyHok B.2 — NogknioueHune k Npubopy ABYXNPOBOAHbIX NePBUYHLIX Npeobpa3oBaTtenei
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PucyHok B.3 — NogkntoyeHune k npubopy TpexnpoBoAHbIX NepPBUYHbLIX Npeobpa3oBaTenen

MpumeyaHus

1 Obwwme («MUHYCOBbIE») KNEMMbI BXOOOB 3MEKTPUYECKM COeAMHEHbI Mexay CoGoi BHYTpY
npubopa 1 AOMKHbI UMETb OAMHAKOBbIV NOTEHLMan.

2 CymmapHoe noTpebrneHve akTMBHbIMW AaTyMKaMu ToKa OT BCTPOEHHOrO MCTOYHUKa 24 B He
OOMKHO npeBbiwatb 50 MA.
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MpunoxeHune B. OOWwMe cBeaeHUs 0 npoTokonax oomeHa RS-485
B.1 MapameTpbl npotokona OBEH, nHaekcauusa napameTpoB

MapameTpbl B Npnbope pasaensaoTcs Ha Ase rpynnbl: KOHMUIYPaLMOHHbIE U OnepaTuBHbLIE.

KoHdurypaumoHHbie napameTpbl — 3T0 NapameTpbl, onpeaensiolme koHdurypaumio npubopa,
3HaYeHus, KOTopble NoMb30BaTeNlb NPUCBANBAET C NMOMOLLbIO NPOrpaMMbl-KOHdUrypaTopa.

KoHdurypauvoHHbiMM  mapameTpamyi HacTpamBaeTcs CTpykTypa npubopa, onpeaensoTcs
CceTeBble HAaCTPOWMKU U T. 4.

YcTaHOBMNEHHble 3Ha4YeHUst KOH(UIypaLMOHHbIX NapaMeTpoB XPaHATCA B 3HEproHe3aBUCUMOW
namaTn npubopa 1 COXPaHSAIOTCS MPU BbIKMIOYEHUW MUTAHUS.

OnepaTtvBHbIe NapamMeTpbl — 3TO [aHHble, KOTopble Npubop nonyyaeT unu nepegaeTt no cetu
RS-485. B ceTb OHM nepedarTcsi KOMMbIOTEPOM, KOHTPOMNEPOM MMM NPUBOPOM-PErynsaTOPOM.
OnepaTtuBHbIe NapaMeTpbl OTPaXalT TeKyLlee COCTOSIHUE PerynnpyemMoin CUCTeMBbI.

Kaxabll napameTp umeeT uMs, cocTosiLiee M3 naTUHCKUX OyKB (4O YeTblpex), KoTopble MOryT
ObITb pasgeneHbl ToYkamu, U HasBaHve. Hanpumep, «Tun nopkmoyaemoro gatuuka» In-t, rae «Tun
noakYaemMoro gatymka» — HassaHue, In-t — ums.

KoHdurypauvoHHble napameTpbl UMeT Takke WMHAEKC — uudpy, OTNMYaloLLlylo napameTpsbl
OOHOTUMHBIX 3NeMEHTOB. VMHOEKC nepefdaeTcsi BMeCcTe CO 3HaveHveM napameTpa. lNpu pabote c
nporpammoii «KoHdpurypaTtop M110» nonb3oBaTenb cam He paboTaeT C MHAeKkcamu, 3TO AenaeT
nporpaMma.

OnepaTtuBHblE NapameTpbl He UMetoT nHaekca. OHM MHAOEKCUpYTCA Yepes ceTeBon agpec. B
npubope ecTb HECKOMNbKO OnepaTuBHbIX MapamMeTpoB.

Mpumep — [Ns cuuTbiBaHWS pe3ynbTaToB M3MEPEHUs CyLLeCTBYeT OnepaTVBHbIN MapameTp
Read. lNyctb BasoBbii agpec npubopa (napameTp Addr) paBeH 32. Torga Ans CUUTbIBAHWSA
pesynbTata M3MepeHuWs MepBOro KaHama Heobxoaumo npoumTaTe napametp Read ¢ ceTeBbim
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agpecoMm 32, Ons cuuTbiBaHWA pe3ynbTata M3MepeHusi BTOPOro kaHana HeobxoavMmo npouuTtatb
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
agpec Bxoga

T.e. OByxKkaHasbHbIi MPUGOP C TOYKM 3peHUst paGoTbl C €ro onepaTUMBHbLIMK MapamMeTpamMu
«pacnagaeTca» Ha [Ba OAHOKaHarbHbIX npubopa.

B.2 BasoBbI agpec npubopa B cetn RS-485

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

Appecaums B npoTokonie OBEH

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

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

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

Mo ymonyaHuto npubop nmeet basosbin agpec = 16.
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BasoBebilt agpec kaxaoro criegytolLero npubopa B ceTu 3afaeTcs criefyoumm obpasom:
[6a3oBbIlt agpec npeabiayluero npudopa) +2

Takum obpasom, noa Kaxabli Npubop pesepBupyeTcs ABa CeTeBbIX agpeca, T.K. Npubop nveet
OBa KaHana uaMmepeHust 1 paccmatpusaetcs B cetn OBEH kak gBa ogHokaHanbHbIX M3amepuTens.

Appecaums B npoTokone ModBus

[unanasoH 3HayeHnn 6asoBoro agpeca B npoTokone ModBus — oT 1 go 255.

LLinpokoseLLaTenbHbIN agpec B npotokone ModBus — 0.

Appecaums B npoTokone DCON

[unana3oH 3HayeHuin 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.
OcHoBHas dyHkuns MacTtepa ceT — MHMUMKMPOBaTbL OOMeH AdaHHbIMM Mexay OTnpaBuTenem u
Monyyatenem pAaHHbIX. [Mpubop He MoxeT ObiTb MacTtepoM ceTu, OH BLICTYNaeT B pPoOMu
Monyyatens gaHHbIX.

B kauectBe MacTepa ceTu MOXHO 1UCNONb30BaTh:

— nporpamMmmMmupyemble koHTponnepbl OBEH MJIK;

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

B npoTokone OBEH npegycmoTpeH Tonbko oavH Mactep ceTu.
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Mpunoxenue I KomaHabl ynpaBneHnsa npnbopom no cetn RS-485
.1 Komangbl npotokona OBEH

Komangabl npotokona OBEH npefctaeneHs! B Tabnuue IM.1.

Ta6nuua .1 — Komangbl npotokona OBEH

KomaHpa | HASH | DauHble 3anmcu |  [aHHble yTeHus MNpumeyanue
O6ume napameTpbl (HEeT MHAEKcaLuK)

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

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

VEr X — Homep Bepcuum, YcTaHaBnuBaeTcs
YY— HOomep npeanpuaTuem-
nogsepcun N3roToBUTENEM

MpuunHa 92ED HeT Byte: TonbkKo YTeHue.

nocnegHero crapTa 0 — nporpaMmHbIN

nporpaMmbl cbpoc;

npubopa 6 — annapart. cbpoc;

exit 7 — BKIN. NATaHus;

8 — cbpoc ot WDT
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MpoaonxeHune Tabnuubi .1

KomaHga

[ HASH |

[OaHHble 3anucu/yTeHns

MpumeyaHms

KoHdurypaumoHHblie napameTpbl cetu RS-485 (HeT mHaekcauum)

CkopocTb o6meHa B760 gyte‘zi 4 B Banuncb/MTeHne
— 2,4 xbuT/c; —

BPS 1_4'8 Gurlc. Mo ymonuaHuto — 2

2 - 9,6 kbuT/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 koHTpoOns E8C4 Byte: 0 — kOHTpORNS HeT; 3anuce/YTeHue.
YeTHOCTH 1 — YeTHOCTb; Mo ymonuaHuio — 0
PrtY 2 — HEYeTHOCTb
KonnyectBo cton- | B72E Byte: 0 — oauh; 3anuce/UTeHue.
6uT Shit 1-pBa Mo ymonyaxuio — 0
Apnpec npubopa 9F62 | Word_16: ot 1 go 247 3anucb/UTeHne.
Addr Ecnu anuHa agpeca (A.Len) pasHa 8 6uT, a | Mo ymonyaHuio —16

appec Gonble 255, To npubop He Gygper

oTBeYaThb Ha nobble KOMaHAabl B CETU
OnuHa agpeca 1ED2 | Byte: 0 — 8 6ur; 3anucb/UTeHne.
A.Len 1-116ur Mo ymonyanuio — 0
3apepxka CBF5 | Byte: 3anuce/YTeHue.
nepegayu ot 0 no 45 mc Mo ymonuanuio — 2

kBuTaHuuu rS.dL
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MpoaonxeHune Tabnuubi .1

KomaHnpa HASH [aHHble 3anucu | [JaHHble YTeHus MpumeyaHne
3anuncb nameHeHun B 8403 Het Tonbko 3anucb
3HEproHe3aBUCKMYIO
namsiTb U nepexon Ha
HOBbIE CEeTEBbIE
HaCTPONKM
Aply
Koa nocnepHeii 0233 Het Byte: ot 0 go 255 TonbKo YTeHUeE.
CEeTeBOW OLIMGKM Mocne Kogbl  owwunbok B
n.Err BKITHOMEHUS onucaHuy npoTokosa

npubopa — 0 OBeH
KoHdurypaumoHHblie napameTpsbl (MHOekcauus ot 0 go 1)
Twn BxogHoro unbTpa, 0864 Byte: 0 — oTkn; 3anucbk/YTeHne.
obwero ana  Bcex 1-50Tu, 1-ro nopsaka; Mo ymonuaHuto — 0.
KaHanoB %‘ 28 P‘l' 2-ro nopspka; VHOekcaumm HeT
ComF - U, 4-ro nopsiaka;
4 — 200 'y, 1-ronopsigka
Tun NOAKI0YaeMoro 932D Byte: ? - KaH43fl OEIE)J'I; A 3anuce/UTeHue.
— 0T 4 00 20 MA; —

ﬁ]aqua 2070 30 20 MA. Mo ymonuaxuio — 1

3-0T1 0005 MA;

4—-010p0010B
HwxHsa rpaHuua 34EQ0 Float_32 (IEEE 754) 3anuce/UTeHue.
avanasoHa U3MepeHusi Mo ymonuaHuto —
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.
AvanasoHa Mo ymonuaHuio —
n3mepeHus 100,0
aKTUBHOrO Aartyvka
Ain.H

B3EB Byte: 3anuce/YTeHue.
Cweuwenne ot0po4 Mo ymonuaHuio — 2
[0ecATU4HOM Toukn dP y
OrpaHuyexuve 6EB5 Byte: 3anuce/YTeHue.
CKOPOCTU U3MEHEHUS ot 1 go 200, gnanasoH / ¢ Mo ymonuaHuio —200
1M3mepsieMoro (B pasax)
curHana (nnkoBbIN
dunbTP)
Peak
Twn BbIXOQHOTO 7FC6 Byte: 3anuce/YTeHue.
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
3KCMOHEHLMaNbLHOro
dunebTpa in.Fd
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OKoHuYaHue Tabnuubi .1

KomaHga HASH HaHHble [aHHble YTeHus MpumeyaHue
3anucu
3anucb M3MEHeHW B SHepro- 00E9 Het Tonbko 3anuce.
HesaBUCMMYID  MaMsaTb WU MHpekcauum
NpUMeHeHne HOBbIX HeT.
napameTpoB AHarnormyHa
INIT komaHge Aply,

HO nepexof Ha
HOBblE CeTeBble
HaCTPOMKN He
BbINOMNHAETCA

OnepaTuBHbIe NapameTpbl (MHAeKcauus B agpece ot 0 go 1)

M3mepeHHoe 3Ha4veHne iRD 3BC3 Het int_16 (pes.nam. * 107.) | Tonbko ytenne
MamepeHHoe 3HaueHve 7F65 Het int_16 — pe3. uam.* 10" | Torbko YTeHue
iRDt + Word_16 (meTka

OTHOCUTENBLHOTO

BpPEMEHW, ANCKPETHOCTb

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

(MeTka OTHOCUTENBHOIO

BPEMEHW BpeMS,

auckpetHocTb 10 Mc)
YUrteHune ctatyca pesynbTaToB 69BE Het Byte: KognpoBaHue | Tomnbko YTeHue

namepeHns SRD

cTartyca B Tabn. .2
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Mpumeyanue — lNpu BbinonHeHun komaHg iRD, iRDt u Read, ecnu pesynbraTt n3amepeHus
HEKOPPEKTHbLIN, TO HAa KOMaHay BO3BpallaeTcsi coobLieHne 06 WUCKMIOYMTENIbHON CUTyauun AnVHON
oavH 6anTt. KogupoBaHue UCKMioYMTENbHBIX CUTYyauuii NnpuBeaeHo B Tabnuue IM.2.

Ta6bnuua .2
CraTyc namepeHums KoaupoBaHue Kop uckniountensHom
cTaryca cuTyauuu Ans KOMaHg,
KkomaHgbl SRD iRD, iRDt, Read
M3mepeHne ycnewHo 0x00
3HaveHne 3aBeJOMO HEBEPHO 0xFO 0xFO
[laHHbIEe He roToBbI 0xF6 0xF6
[aTymk oTKnoYeH 0xF7 0xF7
M3amMepeHHoe 3HavYeHmne CrULLKOM BESNUKO OxFA OxFA
aMepeHHOe 3Ha4YeHne CrnLLKOM Marso 0xFB 0xFB
O6pbIB AaT4yMKa 0xFD 0xFD
HeKoppeKTHbIN KanMbpoBOYHbI OxFF OxFF

KO3 pMLUMEHT

MpumeyaHue - Namepenus Ha auanasoHax 0...20 MA 1 0...5 MA He aHanu3npyloTCs Ha Hanu4ve

ncKniounTenbHow cutyaumm "ObpbiB gatumka”.
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.2 KomaHabl npotokona ModBus

[ns npotokona ModBus peann3oBaHO BbINOMHEHUE CNEAYHOLWNX PYHKLMIA:
— 03, 04 (read registers) — 4TeHne 0AHOrO UNN HECKOSbKNUX PErnCTPOB;
06 (preset single register) — 3anncb ogHoro perucTpa;

16 (preset multiple registers) — 3anMcb HECKONMbKNUX PErnMcTpoB;

— 17 (report slave ID) — yTeHne umeHn npnbopa 1 BEpCUU NPOrpamMmbI.

Ecnu agpec npubopa paseH Hynto, ans npotokorna ModBus 3To LuMpokoBeLlaTenbHbIA agpec, u
npubop GyaeT BLINOMHATL KOMaHAbl 3anucu, HO He OyaeT OTNpaBnsATb KBUTAHUMWM Ha MNPUHATbIE
KomaHApl. Ha agpeca 6onee 247 npubop pearupoBaTtb He OyaerT.

Ons dyHkumn 03, 04 n 16 gonyckaeTcs 3anvucb UMW YTEHWE PErucTpoB, OTHOCHALUMXCS TOMbKO K
ogHon komaHpe. [lpyu nonbiTke 3anucaTb WNM  NPOYUTaTb PErncTpbl  HECKOSbKMX KOMaHA
Bo3BpallaeTcs owubka 4 («Failure in associated device»). WckntoueHne cocTtaBnsoT perncrpsbl
onepaTMBHbIX NapameTpoB, KOTOpble MOryT ObiTb BCE CYMTaHbl OAHOW KOMaHZOW, Mpu 3TOM
HavanbHbI agpec perncTpa MoxeT ObiTb MOOLIM B Npefenax aapecoB onepaTuBHbIX NapameTpoB.

Onsa dyHkumin 03 1 04 npu NONbITKE NPOYUTaTb PErucTpbl, NpegHa3HayYeHHble TOMbKO ANis
3anucy, unu npuv nonbiTke o6palleHVs K HeCyLLeCTBYIOWMUM perucTpaMm Bo3BpallaeTcs owwunbka 2
(«lllegal data address»).

Onsa dyHkumn 06 1 16 nNpu nNonbiTke 3anvMcaTb PErucTpbl, NpegHasHaYeHHble TOMbKO AN YTeHUs,
UM Npu MnonbITKe obpalleHust K HecyLLecTBYIOLWMM permctpaMm Bo3spaliaetcs owwubka 1 («lllegal
functiony).

HasHayeHusi pernctpoB, ucnonb3dyemblx Ans dyHkumi 03, 04, 06 u 16 npuBegeHbl B
Tabnuue I.3.
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Ta6bnuua .3

KomaHnga Appec [aHHble [aHHble YTeHunA MpumeyaHue
peructpa 3anucum
O6LwWwme napameTpbl
MpuunHa 0x88 Het Word_16: Tonbko YTeHne
nocneaHero 0 — nporpaMMHI c6poc;
cTapTa nporpammbl 6 — annapart. cbpoc;
npubopa 7 — BKI. NUTaHUS;
exit 8 — cTopoXeBoW Taimep
Kon nocnegHen 0x90 Het Byte: ot 0 go 255 Tonbko YTeHne
CeTeBON OLLUMOKK Mocne BkntoveHns
n.Err npubopa — 0
KoHdourypaumoHHble napameTpbl cetn RS-485
CkopocTb 06mMeHa 0x30 Word_16: 3anuce/HTeHue.
BPS 0-2,4kbut/c; 1-— 4,8 «kbut/c; Mo
2 -9,6 kout/c; 3 — 14,4 kbuT/c; ymonyaHuo— 2
4 -19,2 xbut/c; 5— 28,8 kbuT/C;
6 — 38,4 kbut/c; 7 — 57,6 kKbuTt/cC;
8 — 115,2 kbut/c
Twn koHTpoOns 0x38 Word_16: 3anucb/HTeHune.
YeTHOCTHU 0 — KOHTpONS HeT; Mo
PrtY 1 — YeTHOCTb; ymonyaxuio— 0
2 — HeYeTHOCTb
KonnyectBo crton- 0x40 Word_16: 3anucb/HTeHune.
6uT Shit 0 — oauH; Mo
1—pnBa ymonyaxuo— 0
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MpoaonxeHue Tabnuubi .3

Komanga Appec [OaHHble [aHHble YTeHus MpumeyaHue
peructpa 3anucu

3apepxka 0x48 Word_16: 3anuce/YTeHue.
nepegayu ot 0 oo 45 mc Mo ymonuaHuio — 45
kBuUTaHuuu rS.dL
Appec npubopa 0x50 Word_16: ot 1 go 247 3anuce/UYTeHue.
Addr Mo ymonyaxuo —16
3anucb n3ameHeHun 0x78 Word_16: 0 Tonbko 3anucb
B 3HEpro-
He3aBUCUMYHO
namsTb n
nepecTpomka
ceTeBbIX

napameTtpoB Aply

KoHdpurypaumnoHHbie napameTpbl

Tun BXOZHOro
dunbTpa, obLero
ONs BCex kaHarnoB
ComF

0x28

Word_16: 0 — oTkn;

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

3anuce/UTeHue.
Mo ymonuanuio — 0

Tun
NOAKIN0YaeMoro
nartyvka

In-t

0x00 — 1 kaHan
0x01 — 2 kaHan

Word_16: 0 — kaHan oTkn.;
1—o0T74 go 20 vA;
2 —o01 040 20 MA;
3—-010005MA;
4—0ot10p010B

3anuce/YTeHne.
Mo ymonuaHuio 1
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MpoaonxeHue Tabnuubi .3

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

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

[AvanasoHa
n3mMepeHust
aKTVMBHOro AaTyvka
Ain.H

0x6a,0x6b — 2 kaHan

3HaueHue xpaHuUTCs B ABYX

nocrnegoBaTerbHbIX percTpax.
Craplwue paspsgbl XpaHATCS B
permcTpe, MMeloLweM MeHbLLNN

Mo ymonyaHuio
0,0

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

OrpaHuyexue 0x08 — 1 kaHan Word_16: 3anuce/YTeHue.
CKOpOCTH 0x09 — 2 kaHan oT 1 go 200 gmanasoHa / c. Mo ymonuaHuo—
N3MeHeHs (B pa3ax) 200
n3MepsieMoro

curHana (NMKoBbIv

dunbTP)

Peak
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MpoaonxeHue Tabnuubi .3

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

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 Ans 0x19 — 2 kaHan ot 10 go 10000 mc Mo ymonuaxuo—10
3KCMOHEeHLMansHo
ro punbTpa
in.Fd
3anucb 0x80 Word_16: 0 Het Tonbko 3anuce.
U3MEHEHUN B KomaHnpa aHanormyHa
3Hepro- komaHge Aply, Ho
He3aBUCHMYIO nepecTpomka
namsTb n ceTeBblX NapameTpoB
npyMeHeHne He BbINOMHSAETCH
HOBbIX
napameTpoB
INIT
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OKoHuYaHue Tabnuubi .3

KomaHaa Appec peructpa [OaHHble [aHHble YTeHus Mpume-
3anucu YaHue
OnepaTvMBHbIe NapaMeTpbl
M3mepeHHoe 0x100 — 1 kaHan Het int_16 — Tonbko
3HayeHne 0x101 — 2 kaHan pes. uam * 10% yTeHne
iRD
MamepeHHoe 0x102, 0x103 — 1 kanan HeTt int_16 — pe3. uam*10% + Tonbko
3HayeHve 0x104, 0x105 — 2 kaHan +Word_16 (meTka YyTeHve
iRDt OTHOCUTENBHOIO
BPEMEHW, 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 yTeHne
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. [NpyynHy HEKOPPEKTHOCTM
MN3MEpEHHbIX [AaHHbIX BbISCHAIOT 4YTeHMeM cTatyca (SRD). KoaupoBaHue cTtatyca npuBEAeHO B

Tabnuue I.4.




Ta6bnuua .4

CTtaTtyc usmepenums KoaupoBahue cratyca SRD
M3mepeHne ycneLwHo 0x0000
3HaveHne 3aBeJOMO HEBEPHO 0xF000
[JaHHbIEe He roToBbI 0xF006
[aTymk oTKnoYeH 0xF007
M3amMepeHHoOe 3HavYeHmne CrULLKOM BESNUKO 0xFOO0A
V3aMepeHHOe 3Ha4YeHne CrnLLIKOM Marso 0xFO0B
O6pbIB gaT4MKa 0xFOOD
HeKoppeKTHbIV KanMbpoBOYHbIN KO3 HULIMEHT 0xFOOF

CTpykTypa 3anpoca u orBeTa ansi pyHkumm 17
dyHKLMSA NO3BONSET NOMYYUTbL UMSI NpUGopa 1 BEPCUIO NMPOrpaMMHOro obecneyeHus.
B Tabnuue .5 npeactaBneH 3anpoc Ha YTEHUE MMEHW U BEPCUMU NMPOrpaMMHOro obecrneveHus

npubopa c agpecom 12.

Ta6nuua .5
Appec PyHKUMA KoHTponbHasi cymma
12 17 Y74
OTBeT Ha cyHkumio 17 npeacrasneH B Tabnuue I.6.
Ta6bnuua .6
Appec DyHKUMA Kon-Bo 6anT gaHHbIX [OaHHble 15 6auT KoHTponbHas cymma
12 17 15 MB110-2AC VX.YY Y74

Mpumeyanme — Mons X 1 YY onpenensotcs NpeanpusTMeM-U3roTosuTesnieMm.
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.3 KomaHabl npotokona DCON
3.1 M'pynnoBoe cunTbiBaHME 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),
rae (AaHHble) — 3anucaHHble nogpsa 6e3 npobenos pesynbTaTbl USMEPEHUs No ABYM KaHanam
N3MepeHWit B AeCATUYHOM npeacTaBneHnn. [innHa Kkaxagon 3anmcy 06 04HOM M3MepPeHUn paBHa NaTu
cuMmBonam. Ha mecte He4OCTOBEPHbIX AaHHbIX Mepefaétcsi 3HadeHne +999.9.

Mpumep — > +100,23+34,050[CHK](cr).
I‘Ipm CUHTaKCMYeCcKol oLunbKke nnm oimnbke B KOHTpOJ‘leOVI CyMMe He BblaeTCA HUKaKoro oTeeTa.
I.3.2 MNMokaHanbHOe CYUTbIBaHNE OAHHbIX

Mocbinka: #AAN[CHK](cr),
roe AA — agpec moayns, ot 00 go FF;
N — HomMep kaHana, cumBorbl oT 0 go 1;
[CHK] — koHTponbHas cymma;
(cr) — cumBon nepesopa cTpoku (0x0D).
OrtBerT: > (aaHHble)[CHK](cr),
roe (@aHHble) — [ecsTUYHOe NpefCcTaBrieHue pesynbTata M3MEepeHusi CO 3HakoMm (MsTb
3HavaLwmx undp). Ha mecte HegoCTOBEPHbIX AaHHbBIX NepefaéTcs 3HaveHue +999.9.
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Mpumep — >+120,65.
Mpwu 3anpoce gaHHbIX C HECYLLEeCTBYOLLEro kaHana Bbigaetcsa otseT ?AA[CHK](cr).
Mpu CUHTaKCUYECKO OLLMGKE MM OLMOKE B KOHTPOSIbHOW CYyMMe He BblAaeTCsi HUKAKoro OTBETA.

3.3 CuutbiBaHMEe MMEHU Nnpubopa

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

[CHK] — koHTponbHasi cymma,

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

Mpu 3anpoce gaHHbIX C HECYLLECTBYHOLLIErO kaHana Bbigaetcst otBeT ?AA[CHK](cr).
Mpy cMHTakcnyeckon oLmnbke unm owmbke B KOHTPOIBHOM 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] — koHTponbHasi cymma,

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

[Mpu 3anpoce gaHHbIX C HECYLLEeCTBYIOLLEro kaHana Bblgaetcs otBeT ?AA[CHK](cr).
Mpw cuHTakcMyeckon owmnbke nnm owmbKe B KOHTPOINBHOW CyMMeE He BblAaeTCsi HUKaKoro oTBeTa.
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Mpunoxexue [1. MeToanka HOCTUPOBKU

KOcTupoBka nprbopa BbINOMHAETCA C UCNONb30BaHNEM 0OPAa3LIOBLIX MCTOYHUKOB CUTHAMOB TOKa
(20 mA) 1 HanpspkeHns (10 B) ¢ knaccom TouHocTr He xyxe 0.05%.

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

[INA BbINOMHEHNST IOCTUPOBKM HEOBXOAMMO MNOAKMIYUTL NPUGOP K KOMMbIOTEPY,  BKIOYUTH
nuTaHue npubopa n 3anycTuTb Ha BbINONHeHWe nporpammy «KoHdmrypatop M110». Nocne 3anycka
nporpaMMbl OHa AOSHKHa aBTOMAaTU4ECKN OBHapPYXXWTb MOAKMIOYEHHBLIN NPUbop M B BEPXHEN 4acTu
OCHOBHOTO OKHa BbIBECTW Ha3BaHue noAkmnoyeHHoro npubopa «MB110-2AC».

KOcTupoBky npmbopa He06XOANMO BbIMOMHATL B CriedytoLwen nocneaoBaTenbHOCTY:

— B MeHI0 Nporpammbl PexuMbl nporpammbl BbiIGpaTh NyHKT KOCTMpOBKa;

— B OTKPbIBLUEMCA OKHe BBeCTM Ko jAocTyna 171 u KpaTKOBPEMEHHO HaxaTb KHOMKY
«MpopomKNTLY;

— B OTKPbIBLUEMCS OKHe BblOpaTh TWM IOCTUPYEMOro AaTyuka U KpaTKOBPEMEHHO HaxaTb KHOMKY
«MpopomKUTbY;

— nogaTb Ha BXOA4 MNEPBOrO KaHana MWHUMAmbHBI CWUrHanm CTUPYEMOro pAaTyvka u
KpaTKOBpEMEHHO HaxaTb kHonky «MpoaomkuTb». [Mpy OCTMPOBKE TOKOBOrO AaTyuka Heobxoaumo
BXOZ, NEepBOro kaHana OCTaBUTb OTKMOYEHHbIM. [py OCTMPOBKE AaTyuka HanpspkeHus Heo6XoanMo
BXO[, NEPBOro kaHana 3akopoTuThb;

— CMycTsl BpeMsi OKOMO [ABYX CeKyH B OKHe nporpaMMbl AOMKHbI MOSIBUTLCS pesynbTaTbl
IOCTUPOBKM CMELLEHUS; €Cnu  I0CTMPOBKa CMELLEHNS MpoLUfia YCNEewHo, CreayeT nepentn K
crnegylowemy MyHKTY, €Cnv Npu  BbINOMHEHUM OCTUPOBKM CMELLEeHWs npousowna  owmbka,
HeobGXOAMMO YCTPaHUTb HEWCTPaBHOCTb W KPaTKOBPEMEHHO HaxaTb KHOMKy «[MoBTOpUTb»
(NpyyMHamMK OLUMBKM IOCTMPOBKU CMELLIEHUs1 MOTYT BbiTb OTCYTCTBUME CBSI3W C NPUGOPOM, OTCYTCTBUE
Ha BX0oAe NepBOro kaHana MMHMMarbHOro CMrHana Ans CTpyemoro Aatyvka unv otkas npubopa);
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— nocne yCcneLHOW ICTUPOBKN CMELLEHUST AOMKHO MOSIBUTLCS OKHO C NpUrnalleHnemM noaatb Ha
BXO[, MepPBOro KaHana MakcumarbHbI curHan toctupyemoro gatunka 20 mA + 0.05% — ans gatyuka
«0 - 20 mA» n 10 B+ 0.05% - ana gatuuka «0 - 10 B»); nocne nogaum Ha BXoA NepBOro KaHana
TpebyeMoro curHana Heo6XoAuMO KpPaTKOBPEMEHHO HaXaTb KHOMKY «Mpoaomkutby;

— CNycTs BpeMsi OKONO [BYX CEKyH B OKHe Mporpammbl [OSHKEH MOSIBUTbCA pe3ynbraTt
I0CTMPOBKM MacwTaba; ecnu 1CTMpOBKa MacliTaba npolwna YcrnewHo, crnegyeT nepentu K
criegytolleMy MyHKTY, €CNu Npu  BbINOMHEHUM OCTUPOBKM MacwTtaba npousowrna owunbka,
HeobXoaMMO YCTpaHWUTb HEUCMPaBHOCTb U KPATKOBPEMEHHO HaxaTb KHOMKy «lMoBTOpUTb»
(NpyynHamy owmnbKM CTUPOBKM MacluTaba MoryT GbiTb OTCYTCTBME CBSA3M C NpMOOPOM, OTCYTCTBUE
Ha Bxo[e NepBoro kaHana Tpebyemoro curHana Ans cTupyeMoro AaTynka unv otkas npubopa);

— rocrne ycrneLwHow ICTUPOBKM MacluTaba [oMmKHO NOSIBUTLCS OKHO C MpUrmalleHMeM 3anvcaTb
pesynbTaTbl HOCTMPOBKM B 3HEPrOHE3aBUCHMMYH MaMsiTb; KpPaTKOBPEMEHHOE HakaTe KHOMKM
«MpoAomknUTL» Bbi3bIBAET ONepaumio 3anMcu pesynbTaToB HCTMPOBKM BbIOPaHHOMO TUMa AaTyvka B
3HEproHesaBUCKMYIO NMamsiTb Npubopa (owunbka BbINMOMHEHWUS 3anuMcu pe3ynbTaToB HCTUPOBKA B
3HEProHe3aBUCKMYI0 NaMsTb MOXEeT OblTb Bbl3BaHa OTCYTCTBMEM CBSA3M C MPMOOPOM UM OTKa3oM
npubopa).

FOcTunpoBky npubopa Ha nobom 3Tane MOXHO MpepBaTbh KPaTKOBPEMEHHbIM HaXaTUEM KHOMKU
«OTMeHa».

[ns Bo3BpaTa Kk npeapigyLiemMy aTany HCTUPOBKM HEOBXOAUMO KpPaTKOBPEMEHHO HaxaTb KHOMKY
«Hasagy».

Mocne BbINOMHEHUS OCTUPOBKM Arst BCEX TPEX TUMOB AaT4MKOB NpMGop roToB k paboTe.
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MpunoxeHune E. OTaeneHne knemm ot npubopa

PucyHok E.1 — OTaeneHune cbeMHbIX YacTel KneMm npubopa
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