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Hactosilee  pykoBoACcTBO MO 3KCMyaTauuu  NpeAHasHayeHo AN O3HaKOMMEeHWs
obcnyxumBarolero nepcoHana ¢ YCTPOWNCTBOM, MPUHLMMOM AEWCTBUS, KOHCTpyKuuewn, paboToi un
TexHuyeckum  obcnyxuBaHmem  mopgyrnen  aHanorosoro BBoja OBEH MB110-220.8AC u
OBEH MB110-24.8AC (B ganbHenweM rno TEKCTY MMEHYEMbIX MpUGop).

PykoBoacTBO no  aKkcnniyaTtauuyM  pacrnpocTpaHsieTcst Ha  npubop,  BbIMYLEHHbIA MO
TY Y 26.5-35348663-019:2012.

Mpnbop n3rotaBnmeBaeTcs B ABYX WCMOMHEHWSAX, OTANYAIOLMXCA APYr OT Apyra HampshkeHuem
nuTaHus. MicnonHenus npubopa ¢ BOCEMbIO aHaNOroBbIMW CKOPOCTHbIMK Bxodamu obo3HavaloTcs B
[OKYMeHTaLumn 1 3akasax criegyowym obpasom:

OBEH MB110-X.8AC,
rae X — HanpshkeHne NuTaHus.

Buabl HanpskeHust NUTaHns:
220 — HOMUHanbHoe HanpsbkeHne nuTaHns 220 B nepemeHHOro Toka Yactoton ot 47 oo 63 'y,
24 — HOMVHarNbHOE HanpsPKeHVEe NMTaHUs NOCTOSIHHOIO Toka 24 B.



TepMUHbI U a66peBMaTypbl

ALN — aHanoro-uudpoBoii npeobpasoBaTterb.

BC — BxogHoW curHan.

Wma napametpa — Habop CvMBOMNOB, OAHO3HAYHO OMPeAenslLMin AOCTyn K napaMmeTpy B
npubope.

WHpekc napameTpa — YMCIOBOE 3HaYeHue, oTnunyatLLee napaMmeTpbl OAHOTUMHBIX 3MIEMEHTOB C
OAVHAKOBBIMU UMEHaMMU.

KoHdurypaumsa — coBokynHoCTb 3Ha4YeHUi napaMeTpoB, onpeaensowmx paboTty npubopa.

KoHdurypaumoHHble napameTpbl — napamMmeTpbl, onpegensiowme KoHdurypaumio npubopa.
3apatoTcsa B mporpamme-KoHdurypatope.

MacTtep cetu — npubop (unu MK), nHuumMmnpyowmnii obmeH aaHHbIMM B ceTu RS-485 mexay
oTnpasuTeneM v nonyvyatenemM AaHHbIX.

OnepaTtvBHble NapaMeTpbl — aHHblE, KOTopble Npubop nepedaeT no cetn RS-485.

MWUN — nepBrYHbIN N3MepUTENBLHLIN NpeobpasoBaTtensb.

MK — nepcoHanbHbIA KOMMbIOTEP.

CeTeBble mapameTpbl — cryebHble napameTpbl, onpegenswoowue paboTty npubopa B cetu
RS-485.

CWUT — cpeactBa M3MepuTENbHON TEXHUKN.

®dopmaT AaHHbIX — TUN 3HAYEHU NapameTpoB (Hanpumep, Lieroe YACMOo, YMCO C NiasaioLlen
TOYKOW).

dopmar 3anuncu yncna «0x00» o3HavaeT, YTO YMCIO yKasaHo B LecTHaguaTepuyHom copmare
cuncnenusi. Hanpumep, 3anuck «0x1F» o3HauaeT, 4TO HanucaHo LiecTHaguatepuyHoe uymucno 1F,
3KBMBANEHTHOE AeCATUYHOMY uncny 31.



1 HasHa4yeHue npubopa

Mpunbop npegHasHaveH Ans npeobpasoBaHWs U3MepseMbIX aHanoroBbiX CUrHanoB B LMdpoBOW
KoA M nepefavn pesynbTaToB u3MepeHuss B ceTb RS-485. lNpegHasHayaeTcs Ansi NOCTPOEHWS
aBTOMATM3UPOBAHHBLIX CUCTEM cOopa AaHHbIX B Pa3fMYHbIX 0OMaCcTAX NPOMbILLIIEHHOCTH, CENTbCKOro U
KOMMYHanbHOro Xo3aicTBa, Ha TpaHcnopTe.

AHanoroBble BxoAbl Npubopa MoryT paboTaTb B CNeAYOLWUX pexumax:

— uM3MepeHuVe Toka B ananasoHe oT 4 o 20 MA;

— n3MepeHune Toka B gnanasoHe ot 0 o 20 MA;

— M3MepeHune Toka B guanasoHe ot 0 o 5 MA;

— uM3MepeHue HanpsbkeHus B avanasoxe ot 0 go 10 B.



2 TexHU4eckune XapaKTepucTtukn n ycnosus akcnnyartaumm

2.1 TexHU4YeCKMe xapaKkTepucTUKu npmbopa

Mpubop obecneynBaeT namepeHve cnegyrowmx yHUULMPOBAHHbIX CUrHANOB B COOTBETCTBUM C
FOCT 26.011:

— TOoKOT 4 o 20 MA,

— T0K 0T 0 00 20 MA;

— 1ok 0T 0 80 5 MA;

— HanpsbkeHue ot 0 go 10 B.

Mpubop paboTtaeT B cetn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCIl, DCON.
O6wwe ceegeHns o npoTokonax obmeHa RS-485 npeacraeneHsl B MNpunoxexHun B.

Mpunbop umeeT cnegyroLwme rpynnbl ranbBaHUYECKN M30NUPOBAHHBIX Lienew:

— uenu nuTaHus npndopa;

— uenu nHTepderica RS-485;

—  Lienu BbIXoAa BCTPOEHHOIO MCTOYHMKA MOCTOSIHHOMO HanpsbkeHust 24 B (ons OBEH MB110-220.8AC);

— uenu namepuTernbHbIX BXOOO0B.

OnekTpuyeckas MPOYHOCTb M3ONSAUMM BCEX TPYNN LEMnen, UCKNoYas rpynny uenen nutaHus,
OoTHOCUTENbLHO ApYr Apyra — 750 B, oTHocUTENbHO rpynnbl Lenew nutaHns — 3000 B.

Mpubop He siBnsieTcss MacTtepom ceTu, nostoMy cetb RS-485 pomkHa umeTe MacTtep ceTtw,
Hanpumep, lMK ¢ 3anylieHHow Ha Hem SCADA-cMCTEMOW, KOHTPONEP UMK PerynsaTop.

K npubopy npepoctasnsetcsa becnnatHein OPC-gpaviBep n 6ubnuoteka ctaHgapta WIN DLL,
KOTOpble PEKOMEHAyeTCs WCMonb3oBaTb MpW  NoakmnoveHun npubopa k SCADA-cuctemam 1
KOHTponnepam gpyrux npoussoanTenei.

KoHgomrypuposaHme npubopa ocyliectensietcs Ha MK yepes agantep nHtepdgerica RS-485/RS-232 unm
RS-485/USB  (Hanpumep, OBEHAC3-M wunn OBEHAC4) <c nomMowb  nporpammbl
«KoHndurypaTop M110», BXOASALLEN B KOMMNEKT NOCTaBKMU.
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OCHOBHbIe TEXHUYECKNE XapaKTepucTuku npubopa npusefeHsl B Tabnvue 2.1.

Ta6nuua 2.1 — XapakTepucTuku npubopa

HaumeHoBaHue

3HayeHue

HanpsikeHune nutanna OBEH MB110-220.8AC

ot 90 no 264 B
nepemMeHHOro Toka
(HoMuHanbHoe HanpshkeHue 220 B)
yacToTtomn ot 47 no 63 'y,

Hanpsikenue nutanHna OBEH MB110-24.8AC

ot21p0037,5B
NMOCTOSIHHOIO TOKa
(HomMuHanbHoe HanpsixeHue 24 B)

[MoTpebnsemas mowHocTb, BA, He 6onee

OBEH MB110-220.8AC 8

OBEH MB110-24.8AC 6
[Mpegen OCHOBHOM NpUBEAEHHOW NorpeLHocTu, % 0,25
Mpeanen gononHUTENbHOWM NPUBEAEHHOWN NOrPELLHOCTY, 0,12
BbI3BaHHOW n3meHeHneM TemnepaTypbl Ha 10 °C B npegenax
paboyero gnanasoHa Temnepatyp, %
Paspeluatowiasi cnocobHoCTb:
— ansa awanasoHoB TokoB oT 4 go 20 MA n ot 0 go 20 MA,

MKA, He bonee 4
—  Ans avanasoHa Toka ot 0 o 5 MA, MKA, He Gonee 1
—  Ons gvanasoHa Hanpskenusi ot 1 go 10 B, mB, He 6onee 2
KonnyectBo aHanoroBbix KaHanoB N3MepeHust 8




OKoH4aHue Tabnuubi 2.1

HanmeHoBaHue

3Ha4yeHue

BxopHoe conpoTuBneHne B pexmme namepexms Toka ot 0 go 20 mA
n ot 4 no 20 mA, Om

ot 130 pgo 250

BxogHoe conpoTvBReHNe B pexxmme nsmepenmusi Toka ot 0 1o 5 mA, Om

ot 130 go 500

BxopHoe conpoTuBfeHME B pEXMME U3MEPEHMUS HAMPSXKEHNSA 200
ot 0 go 10 B, kOM, He MeHee

Mepuog 06HOBNEHNS pe3ynbTaToB U3MEePEHUs MO KaXkaoMy KaHany, Mc 5+22%
BbixogHoe HanpsbkeHue BCTPOEHHOTO UCTOYHMKA NUTaHWS 24 +3
OBEH MB110-220.8AC, B

MakcrmanbHbIV TOK Harpy3ku BCTPOEHHOIO UCTOYHMKA NUTaHus, A 0,18
MHTepdenc cBsS3n ¢ MacTepoM ceTu RS-485
MakcumanbHoe konm4ecTBo Npubopos, OfHOBPEMEHHO 32
nogkntodaemblx kK cetn RS-485, He Gonee

MakcumanbHas ckopocTb obMeHa no nHtepdency RS-485, but/c 115200

[MpoToKonbl cBA3MK, ncnonb3yemMble Ana nepegadu MHdopMauum

OBEH; ModBus-RTU;
ModBus-ASCIl; DCON

CreneHb 3awmTbl Kopnyca

IP20 co cTopoHbl nepeaHen

naHenu,
IPO0 co CTOPOHbI KNEMMHOWN
KONOAKM
["aGapuTHble pa3mepbl Npubopa, MM (63x110x75) +1
Macca npubopa, kr, He 6onee 0,5
CpefHuii cpok cnyx6bl, net 12




2.2 YcnoBusa akcnnyaTauum npubopa

Mpnbop akcnnyaTnpyeTca Npu CNeayoLmnxX YCroBUsIX:

— 3aKkpbITble B3pbiBOOE30NacHbIe noMeLleHnsi 6e3 arpeccrBHbIX NapoB ¥ ra3os;

— TemnepaTypa oKkpyxatoLero Bosgyxa oT MuHyc 10 go 55 °C;

— BEpXHWW npefen oTHocuTenbHoW BnaxHocTn Bo3gyxa 80 % npu 35°C  u Gonee HU3KMX

TemnepaTtypax 6e3 koHAeHcauuy Bnarw;

— atmocdepHoe aasneHue ot 84 oo 106,7 kla.

Mo ycTOM4YMBOCTU K MEXaHWYeCcKMM BO3AEVCTBUAM MpW 3KCnnyatauum npubop cooTBeTCcTBYyEeT
rpynne ncnonHeHns N1 no FOCT 12997.

Mo ycTOMYMBOCTM K KNMMATUYECKUM BO3AEVCTBMAM NpMW 3Kcnnyatauum npubop cooTBeTCcTBYEeT
rpynne ncnonHeHus B4 no FOCT 12997.

Mo ycToiumMBOCTM K BO3AECTBMIO aTMOCKEPHOro AaBneHus npubop oTHocuTcs kK rpynne P1 no
FOCT 12997.

Mo anekTpomarHWTHOM COBMECTMMOCTM Npubop OTHOCUTCH K obopyaoBaHMio knacca A no
OCTY IEC 61326-1.



3 YcTponcTteo npubopa

3.1 O6Lwwue NPMHUUNbLI NOCTPOEHUA Npubopa

[Mpubop umeeT BOCEMb MOEHTUYHBIX KaHanoB, obecneyMBalOWMX WM3MEPEHUe Toka B Tpex
aunanasoHax (ot 4 go 20 mA, ot 0 o 20 MA u oT 0 0o 5 MA) 1 n3mMepeHne HanpsKeHusi B AvanasoHe
ot 0 go 10 B.

Mpn n“3mepeHnn HanpsikeHUs BXOLHOW CUrHan macwtabupyeTcsi C MOMOLLbI0 PEe3NCTUBHOMO
nenvtensi u noctynaet Ha Bxog AL, roe npeobpasyeTtcsi B LMpoBON Koa.

Mpn namepeHnn Toka NCNONb3yeTCcs BCTPOEHHBIN pe3ncTop, obecneyvsatowmin npeobpasoBaHme
TOKa B HanpsbkeHue, koTopoe ganee ¢ nomowbio ALIM npeobpasyetcs B uudpoBon kog. Cxembl
M3MepeHus Toka Ansa ananasoHoB oT 4 go 20 MA, ot 0 go 20 MA oguHakoBbl, @ ANA AManasoHa oT
0 no 5 MA, nepepn nogaden Ha Bxog AL, curHan c peancTopa, npeobpasytoLlero ToK B HanpshkeHue,
yCUNMBaeTCs B YeTbipe pasa NpeLmnsnoHHbIM yeunuTenem.

KaHanbl n3mepeHns ranbBaHWYECKU CBS3aHbl Mexay cobon n MmeloT obLunin OTpuLaTenbHbI
BXOA,

PesynbTaThl UsmMepeHusi No 3anpocy nepegatTcst Mmactepy cetu RS-485. MNpubop obecneunsaet
paboty B cetn RS-485 no npotokonam ModBus (RTU n ASCII), OseH n DCON. Tun npoTokona
onpeaenseTcs aBToMaTUYeCKu.

KoHdpurypuposaHue npubopa nogaepxusaetcsi no npotokornam ModBus (RTU 1 ASCII) u OBeH.

CTpyKTypHas cxema O4HOro KaHana usmepeHusi npuBeAeHa Ha pucyHke 3.1.
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PucyHok 3.1 — CTpykTypHasa cxema npubopa
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3.2 AHanoroBasi YaCTb U3MepUTENIbHOro KaHana

AHanoroBasi YacTb M3MepUTENbHOro kaHana obecneynBaeT:

— npeobpa3oBaHve ToKa B HAMPSKEHME C MOMOLLbIO BCTPOEHHOIO pe3ncTopa;

— punbTpaumio BxogHoro curHana RC-unbTpoOM HU3KOW YacToThl;

— ycurieHWe curHana c BblIXOda pesucTopa, BbIMOSHsOWeEro npeobpasoBaHMe Toka B

HanpsikeHue;

— Bblbop 1 nopady Ha BxoA AL ogHOro M3 MonyyeHHbIX CUrHaNoB (HampsbkeHwe, curHan c

pe3ucTopa, NpeobpasytoLLero ToK B HanpsiKeHne, BbIXOA NPELM3NOHHOIO YCUNuTens);

— npeobpasoBaHue curHana CooTBETCTBYIOLLEro AnanasoHa B LMPoOBON Kof.

Mpn n3mepeHun Hanps>KEHNs BXOOQHOW CUrHamn ¢ BXOAHbIX KNeMM Yepe3 unbTp HUXKHUX YacToT
nocTynaeT Ha MynbTUNIEKCOP.

Mpu M3MepeHUn Toka K BXOAHBLIM KMEMMaM C MOMOLLbI 3NEKTPOHHOrO Krto4a MoAKMYaeTcs
pesucTop, npeobpasyoLnii ToK B HanpsbkeHne. C AaHHOro pesucTopa curHan noctynaeT Ha unbTp
HWXHMX YacToT M Janee Ha BXOA MyrnbTUMMEKcopa M Ha BxoA ycunutens. Ycunutenb obecneumBaeT
YCUINEHUE cCUrHana c pesuctopa, npeobpasyloLlero Tok B HanpsikeHue B 4YeTbipe pasa. C Bbixoda
YCUNUTENSI CUrHarn NocTynaeT Ha MyNbTUMEKCOP.

MynbTunnekcop obecneunBaeT BbIGOp OAHOIO U3 TPEX BXOAHBLIX CUrHamNoB 1 Nofavy ero Ha BXoz
ALIM.

YnpaBneHne MyrnbTUMIEKCOPOM M KIHOHOM, MOAKIIOYALWMM pe3nucTop, Npeobpasyrolimn Tok B
HanpsbkeHWe K BXOAHbIM KnemmaMm, onpefgensieT KOHUrypauuoHHbI napametp In-t — Twn
noakntYaemMoro gatyvka.

ALIIM obecneunBaetr npeobpa3oBaHWe aHanoroBoro curHana B uUudposBow kod. Yactota
npeobpa3oBaHnsa A5s Kaxaoro kaHana uamepexus pasHa 1600 Iu.

PUNbLTP HUXKHUX YacTOT UMEET criefytoLime napaMmeTpsbl:

— yvacTtoTa cpesa, 2 kl'L;

— HaKMOH YaCTOTHON XapaKTepuUCTUKM B AanbHen 3oHe — MuHyc 40 ob Ha aekaay.
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HomuHanbHoe 3HayeHue COMpOTMBMEHMSI pesucTopa, Npeobpasyrlero TOK B HanpshikeHue
pasHo 133 Om + 0.05%.

3.3 OrpaHuunTesnib CKOPOCTU U3MEHEHUA U3MEPSIEMOro CUrHana

OrpaHuyeHne CKOpOCTM M3MeHeHus curHana obecneunBaeT 3PdEKTUBHYIO unbTpaumio
MMMYNbCHBIX NomMex. PaboTta orpaHnuMTens CKOpoCTM M3MEHEeHWs CcurHana ocCyLecTBnseTcs B
COOTBETCTBUM C POPMYIION:

Xig+Pnopu (X;-Y;_;)>P
Y; =1 Xj_1—Pupu (X;-Y;_;)<-P (3.1
X: wuHaue ’

rae Xi— curHan Ha BXoge orpaHuynTens;
Yi— curHan Ha BblXoae orpaHuyuTens;
Xi.1— CUrHan Ha BXo4e orpaHnunTens B npeablayLumnii TakT (5 MC) usmepenus;
Yi1 — CWrHam Ha Bblxo4e OrpaHuuuTens B npeablayLumii Takt (5 Mc) nsmepenus;
P — napameTp orpaHu4YeHnsi CKOPOCTW, paccynTaHHbIN No dhopmyne (2):

Peak - ouanaszon usmepenus
P= . (3.2)
200

Ecnn nopor orpaHuyeHusi ckopocTu Bbl6paH npaBuiibHO, TO OrpaHU4YuUTesNb CKOPOCTU He
OKasblBaeT BNUAHUA Ha VI3MepF|BMbIl7I curHan. |_|pVI nocTynfieHnn Ha BXO4 CUrHana VIMI'IyJ'IbCHOVI
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nomMmexu amnnutyga nomMmexu 6y,qu YMeHblleHa B COOTBETCTBMM C YCTaHOBJIEHHbIM NapamMeTpom
orpaHmn4eHunsa CKopocCTu.

YHpaBneHme OorpaHM4YeHnem CKOpOoCTU WU3BMEHEeHUA CurHana BbINOMIHAETCA C NOMOLWbH
napameTpa Peak. 3HauyeHne napameTpa orpaHuyveHna 3agaeTcAa B A0NAX U3MEeHEeHUA BXOOHOro
CUrHana OTHOCUTENTbHO N3MepAaemMoro nanasoHa 3a oaHY CekyHay.

Mpumep — Ecnv  mMakcumarnbHasi CKOPOCTb M3MEHEHWSI TOKa, M3MEpPsSieMOro Ha [Juanas3oHe OoT
50 mA/c

4 no 20 MA, paBHa 50 MA/c, TO N3MEHeHMe Toka 3a OfHY CeKyHay A
M

= 3,125 puwanasoHa/c .

Mpn yctaHoBke napameTpa Peak, paBHbIM 4, UCKNOYaETCA BNUSAHUE OrpPaHMYMTENs CKOPOCTU
N3MEHeHUsI curHana Ha nomnesHbIn cuUrHan, u, B To e Bpems, obecneynBaeTcs addeKTVBHaA 3almTa
OT UMNYFbCHBIX MOMEX.

3HaveHne napameTtpa Peak, paBHoe 200, OTKknOYaeT OrpaHuWYMTENb CKOPOCTU U3MEHEHMS
curHana. Mo ymonyaHuio 3HaveHve Peak yctaHaBnusaetcsa pasHbiM 200.

3.4 BxogHou uudcpoBon punbTp

BxogHon cunbtp obecneuvBaeT nogaBneHWe MNOMeX C 4YacToTamu, KpaTHbIMW 4YacToTe
npombiwneHHon cetm 50 Ny, yBenuumMBaeT 3a CYET YCpPeOHEHUs paspeLuatoLlytd CrnocobHOCTb
n3MepuTens 1 NOHWKaeT YacToTy OTCHETOB n3Mepsiemoro curHana ¢ 1600 go 200 Mu.

YnpaBneHne BXOAHbIM (DUNbTPOM OOHOBPEMEHHO [Af1si BCEX BOCbMW WU3MEPUTESNbHBLIX KaHanos
onpegensiet napametp ComF.

MapameTp MOXeT NpMHUMaTL CreayoLmne 3HaveHus.

0 — unbTp oTkNoYeH. MNpK OTKMHYEHHOM (DUNBTPE YacTOTa OTCYETOB Ha BbIXOAE MOHMXKAETCA
00 200 'y (13 BXOAHbIX OTCYETOB Ha BbIXOA MOCTYNaeT KaXablii BOCbMOW OTCHET).
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1 — 50 'y, nepeoro nopsiaka. lMoaknoyeH CKONb3AWMIA uNbTP CpeaHero nepBoro nopsiaka
anuHon 32. dunbTp MMeeT NUHEeNHyo as3oByl0 XapaKTepuCTUKy. [pynnoBoe Bpemsi 3adepXKku
cdunbTpa pasHo 10 mc. AnUTenbHOCTb UMMYNbCHON XapakTepucTukm dpunbtpa pasHa 20 mc.

2 — 50 I'y, BTOporo nopsiaka. MNoaknoyeH CKomnb3ALWMA UINbLTP CPEeAHEro BTOPOro nopsigka AriMHom 32.
dunbTp UMeeT NuHenHy a3oBy0 XxapakTepucTuky. 'pynnoBoe Bpems 3agepxku unbTpa paBHO
20 Mc. AnuTenbHOCTb UMMNYMbCHOM XapakTepucTukn unbtpa pasHa 40 mc.

3 — 50Ty, yetBeptoro nopsaka. loAkmnoyveH CKoMb3AWMA UNbTP CPeAHero 4YeTBepToro
nopsigka AnuHon 32. PunbTp UMeeT NUHerHyl Ga3oByl0 XapakTepucTuky. [pynnosoe Bpemsi
3agepxkn unbTtpa paBHo 40 mc. [OnNUTEnbHOCTb MMMYNbCHOW XapakTepucTukn unbTpa paBHa
80 mc.

4 — 200 'y, nepBoro nopsigka. MNMoakntoyeH CKoNb3AWMn ounbTp NEpBOro nopsigka AnvHon 8.
PunbTp UMeeT NUHENHY0 a3oBYH0 xapakTepucTuky. [pynnoBoe Bpemsi 3agepXku unbTpa paBHO
2,5 mc. AnUTenbHOCTb MMMNYNbCHOW XapakTepUCTMKN unbTpa paBHa 5 Mc.

Bce pexumbl BXxopgHOro cunbTpa WMMEKT NepuoanYecKyld YacTOTHYIO XapaKTepUCTUKY C
nepuwogom 1600 Ny. B pgmanasone ot 800 go 1600 'y vacToTHas xapakTepucTuka siBnsieTcs
3epkanbHbIM OTOBpaXeHNeM YacTOTHOW XapakTepucTukn ¢ yactotamm ot 0 go 800 Iu.

MepBble Tpn UNbTPa MMEKT 3HaYMTENbHOE NoAaBMeHNe NPOMbILWeHHoW YacToThbl 50 'y n ee
rapmoHuk. C yBenuyeHveMm nopsigka unbTpa yBenWYMBaEeTCs MOAABIEHME U BPEMS FPYMroBoW
3aepPXKKN.

YeTBepTbili PUNbTP MMEET OYEHb Marnylo 3afiepXKy 1 He 3aaepxuBaeT nomexu vyactoton 50 My,
[MepBbIi HyNb Takoro unbTpa pacnonoxeH Ha Yactote 200 M.

[na n3amepeHns MeaneHHO M3MEHSIIOLMXCA CUrHanoB, AN KOTOPbIX AOMyCKaeTCs 3afdepxka
pesynbTaToB M3MepeHus Ha 80 MC, pekoMeHAyeTCsi MCnomnb3oBaTb unbTp YETBEPTOro Mopsaka,
KOTOopbIl obecrneunBaeT Goree BbICOKOE MOAABIEHWE BbICOKOYACTOTHBIX LYyMOB. C yBenuyeHnem
TpeboBaHNA K BPEMEHU T[pynnoBON 3aAepXKW CcurHana HeobxoAMMO yMeHbluaTb MNOPSAOK
ncnosnb3yemoro cuneTpa.
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BHumanue! lMpubop obecneumBaeT napameTpbl TOYHOCTM M paspeluarollent CrnocobHoCTH
TOMbKO NpUW Mcrnonb3oBaHuy unbTpoB Ha 50 U NepBOro, BTOPOro MnW YeTBEPTOro MOPSAKOB, NO
YyMOMYaHuio ycTaHaBnuBaeTcs hunbTp nepsoro nopsigka Ha 50 Mu.

MoppobHee o yHKUMOHMPOBaHUM BXOAHOrO uUmdpoBoro dunbTpa npubopa cm. B Cnpaske
«DYHKUMOHMPOBaAHME BXOOHOIO W BbIXOOAHOTO LMpoBbIX ¢unbTpoB npubopa MB110-AC»,
pa3MeLLEeHHON Ha canTe KOMNaHum: www.owen.ua.

3.5 BbixogHou uucgpoBon ¢punbTp

BbixogHon cmnbTp obecneunBaeT hOpMUPOBaAHNE YaCTOTHOW XapakTEPUCTUKN MHOUBUAYANbHO
ANA Kaxgoro kaHana. BxogHom u BbIxoAHble (UNLTPbLI BKIKOYEHbI NOCefoBaTenibHO, MO3TOMY
pe3ynbTupyloLlas 4YacTOTHas XapakTepucTvka KaHana u3MepeHusi sBMAsieTCs MNpou3BedeHneM
YACTOTHBLIX XapaKTEPUCTUK BXOOHOTO UM  BbIXOAHOrO UNbTPoOB. YacToTHas xapakTepucTuka
aHanoroBoro wunbTpa He OKa3blBaeT 3aMEeTHOrO BIMNSHWUA Ha pPe3ynbTUPYIOWYI0 YacTOTHYIO
XapaKTepUCTUKY KaHana namepeHus.

YacToTa 0TCYETOB Ha BXOAE U BbIXOAE BbIXOAHOTO hmrnbTpa oamHakosa v pasHa 200 I'u.

YnpaBneHue BbIXOAHbIM hunbTpoMm onpegensieT napametp OutF. Mapametrp OutF 3agaetcs
VHAMBUAYaNbHO ANSA KaXA0ro M3MepUTENbHOMO KaHana n MoXeT NpuHMMaTh cregyowme 3HadeHus.

0 — BbIXOAHON OUMBLTP OTKITOYEH.

1 - BKknOYeH UNBbTP C SKCMOHEHUMANbHOM WMMYMbCHOM Xapaktepuctukon (aHanor RC-
dunbTpa).

1
dunNbTP MMeeT 3aTyxaHne MuHyc 3 b Ha yYacToTe T (T — nocTosiHHasa BpeMeHn unbTpa B
I

Mc, 3agaBaemas napameTtpom in.Fd).
YacToTHasi xapaKktepucTuka unbTpa MMeeT HaknoH MuHyc 20 ob Ha aekaay.
2...16 — punbTp CKONb3SLLEro cpegHero NepBoro nopsaaka AnvHON, COOTBETCTBEHHO, OT 2 0 16.
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Mpn pnuHe dwunbTpa, KpaTHOM 4YeTbipeM, ¢uUNbLTP obecneumBaeT nofaBreHVe MomMex
NPOMbILLNEHHOM YacToThl 50 'y,

Mo ymonuyaHuio ycTaHaBnMBaeTCs 3HauyeHue Tuna UNbTpPa «OTKMIOYEH», a MOCTOosHHas
BpPEMEeHW dKCNnoHeHumansHoro dunstpa 10 mc.

MopgpobHee 0 (hyHKLMOHMPOBAHWMM BbIXOAHOMO LndpoBoro duneTpa npubopa cm. B Cripaske
«DYHKUMOHNPOBaHNE BXOOHOrO UM BbIXOAHOrO UMpPoBbLIX GunbTpoB npubopa MB110-AC»,
pa3sMeLLEeHHOW Ha caTe KOMNaHUn: www.owen.ua.

3.6 Bydep xpaHeHuUs pe3ynbLTaTOB U3MEpPEeHUs

PesynbTaTbl n3mepeHuss C BbIXOOHbIX (DUNbTPOB CcoxpaHstoTcs B Oydepe. Bydep xpaHut
nocrieiHee M3MepeHune Ans Kaxaoro U3 BOCbMM kaHanoB. OGHOBREHWE pe3ynbTaToB M3MepeHus
KaXXOOro kaHama npoucxogut ¢ nepuogom 5 mc. PesynbTaTbl M3MepeHusi OTAENbHbIX KaHaroB
COXpaHsITCA B Mopsiake OT NepBOro A0 BOCbMOro kaHana. IHTepean BpeMeHu Mexay cCoxpaHeHuem
pe3ynbTaToB COCEAHUX KaHanoB cocTaBnseT 625 MKc.

OQHOBPEMEHHO C COXpaHeHUeM pesyrnbTata U3MepeHusi NepBOro KaHana B OTAENbHOM perncTpe
6ydhepa coxpaHsieTcs 3HayeHWe BHYTPEHHero Tavimepa. Tanimep LMKIINMYECKM WHKPEMEHTUPYETCS C
nepvogom 10 Mmc B gmanasoHe ot 0 go 65535. lNepuon Tanmepa coctaBnsieT 655,36 ¢ (okono
10 MuHyYT).

3.7 bniok npuBeAeHUs K pusanyeckon BeriM4nHe

Mpn noctynneHun 3anpoca Ha MW3MepeHHble AaHHble u3 ceTn RS-485 6nok npuBeaeHus
n3BrnekaeT pesynbTaTbl U3MepeHuss u3 Oydepa xpaHeHusi, npeobpasoBbiBAaET WX K 3HAYEHUHO
dusmyeckon BenmUumHbl 1 oTnpasnset MacTtepy ceTu.

Mcnonb3oBaHne npuBedeHVs W3MEPEHHOrO 3HavyeHus K husmyeckol BenuumMHe Mo3BONsSeT
nonb3oBaTtento oTobpaxaTb KOHTpPONMpyeMble pu3nMyeckue napameTpbl HEMNOCPEACTBEHHO B
eavHMLax ux namepeHunst (atmocdpepax, kKnnonackansix, MeTpax u T. 4.).
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MpuBegeHne M3MepeHHOro 3HayeHns K PU3NYECKON BENVYMHE MPOWU3BOAUTCH MPU YCTaHOBKE
napameTpoB Ain.L — HwkHen n Ain.H — BepxHew rpaHuy guvanasoHa. [pyn 3TOM MWHUMaNbHOMY
YPOBHIO BbIXOAHOIO CurHana GyaeT COOTBETCTBOBAaThb 3HAYeHWe, 3ajaHHoe B napametpe Ain.L, a
MakcuMarnbHOMY YPOBHIO — 3HadeHue, 3agaHHoe B napameTtpe Ain.H. [anbHeinwas obpaboTka
CUrHanoB OCYLUECTBMSIETC B 3aaHHblX €AuHULAX W3MEepeHusl Mo FNUHEWHOMY 3akoHy (MpsiMo
nponopuuoHansHomy npu Ain.H > Ain.L unu obpatHo nponopumnoHansHomy npu Ain.H < Ain.L).

[na uenoyucrneHHoro Tuna BO3BPALLAEMOro pesynbTata [OMOMHUTENBHO MCMONb3yeTcs
napameTtp dP. MapameTp onpegensieT yBenvyeHne BO3BpalLaemMoro pesynbtaTa B 101P) pas. 310
no3sonsieT Bo3BpallaTb C MOMOLLbLIO LenoYncneHHoro copmara ApobHble yucna. Co CTOPOHbI
MacTepa CeTW MONMy4YeHHble [aHHble AOMKHbI GbiTb, COOTBETCTBEHHO, yMeHblueHsl B 107 paa.
MapameTtp dP mMoxeT npuHMMaTb 3HaveHust oT 0 Oo 4, No3Bonss C MOMOLLbK LEeNOYUCIEHHOIO
dopmaTa nepegaBaTb AaHHblE, MMetoLLme auckpeTHocTb Ao 0,0001.

Mo ymonuyaHuio ycTaHaBnMBaloTCA 3Ha4YeHUsi napameTpoB Gioka NpuBeaeHUs:

— Ain.L=0;
— Ain.H =100,0;
- dP=2.

Mpumep — lNpu ucnonb3oBaHWM gaTynka C BbIXOAHbIM TOKOM OT 4 go 20 MA (mapameTp in-t
paBeH 1), KOHTpONupytoLLero AaeneHve B avanasoHe ot 0 go 25 atm, B napameTpe Ain.L 3apaetcs
3HayeHne 00,00, a B napameTtpe Ain.H — 3HauveHue 25,00. lNocne aToro BbLIBOL Pe3ynbTaToB
n3mepeHus 6yaeT BbIMONHATbCA B aTMocdepax. [Mpu 3HaYyeHUn M3MepeHHOro Toka, paBHOM 4 MA,
pe3ynbTaT npvBeneHuns O6yget paseH 00,00, a npu 3Ha4YeHUM U3MEPEHHOro Toka, paBHOM 20 MA,
pesynbTaT npvBegeHuns 6ynet paseH 25,00. Mpu 3anpoce AaHHbIX B LENOYUCIIEHHOM hopmaTe U
yctaHoBneHHom napametpe dP, paBHOM 2, Ansi uaMepeHHoro Toka 16 MA OyneT Bo3BpalleHo
3HayeHve 1875. [locne pOeneHUss NPUHATOrO pesynbTata Ha 10° nony4yum p[aerieHve, paBHoe
18,75 atm.
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3.8 3awmTa nsmeputenbHbIX BXOOOB npubopa

MamepuTenbHble KaHanbl MMEKT 3awuTy OT nodayuM Ha BXOA HanpsbKEeHUA W TOKOB,
npesbiaoLWmx pabouunin Avanas3oH npubopa.

Mpnbop obecneumBaeT coxpaHeHue cBoel paboTocnocobHOCTM Mpu Nopjaye Ha ero BXOAbI
HanpsikeHwWn B AvanasoHe oT MuHyc 40 o 40 B kak BO BKITIOYEHHOM COCTOSIHUM mpubopa, Tak U B
BbIKIMOYEHHOM. [1pn 3TOM NpoucxoauT orpaHMyYeHne BXOAHOIO Toka Ha ypoBHe He bonee 35 MA.

3.9 BCTPOEHHbIN UCTOUYHUK NUTaHUA ANA BHEWWHMX npeoGpa3oBartenen

Ona nuTaHna BHewWHWx npeobpasoBaTenenn u3aN4ecKkon BENMUYUHBI MOXET MUCMOoNb30BaTbCS
BCTPOEHHbIA WUCTOYHUK MOCTOSIHHOTO HAmnpsPkeHWst C HOMUHamnbHbIM 3HaveHnem 24 B. Cxembl
NOAKIIOYEHMS NePBUYHBIX NpeobpasoBaTtener kK npnbdopy npusegeHsb! B MNpunoxexHumn b.

3.10 KoHcTpyKuus npubopa

Mpnbop BbINyckaeTcs B NnacTMacCcoBOM Koprnyce, NpeAHa3HavyeHHoM Ans kpennenuns Ha DIN-
perKy WnpuHow 35 MM unn Ha cteHy. abapuTHbI YepTex npubopa v yCTaHOBOYHblE pa3mepbl Ans
HaCTEHHOro BapvaHTa UCMoNHeHUs NpuBeaeHbl B MpunoxeHun A.

Mo BepxHem W HWKHEN CTOpoHam npubopa pacnonoXeHbl psAbl KINEMM «MNOA  BUHTY,
npegHasHa4YeHHbIX Ansi NOAKMIYEHMs MPOBOAOB NUTaHMSA, WHTepdernca RS-485, mnamepsiemMblx
curHanoB. Cxema nogknioyeHns K knemmam npmbopa npusegeHa B MpunoxerHuu b.

PasbemHasi KOHCTpyKuMsa knemm npubopa no3BonsieT OCYLIEeCTBMASATb OMNepaTBHYIO 3aMeHy
npubopa 6e3 AeMOHTaxa MOAKMIOYEHHbIX K HEMY BHELUHUX NMUHWIA cBA3W (mogpobHoe onucaHue
3ameHbl npubopa npueBeaeHo B . 6.2).

Mpnbop umeeT Tpu CBETOAUOAHBIX WHAMKaTOpa. OHWM pacnornoXeHbl Ha NWMLUEBON MaHenu
npubopa u nmerT Hagnuek «lMutanme»,«RS-485» n «Aapus».

UHankaTop «MuTaHue» curHanuampyeT o nogade Ha NpUGop NUTaOLLEro HanNpsKeHUs.
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MHankaTtop «RS-485» curHanusupyet o pabote npubopa B cetn RS-485. MNpu nepenadye B ceTb
coobLeHns, nHaukaTop BkNtodaetcss Ha 30 mMc, 3aTtem racHeT Ha 70 mc. lMpu Gonbluoi YactoTe
onpoca nHaukaTop 6yget muratb ¢ YactoTor npumepHo 10 u.

MHavkaTop «ABapusi» BKIOYaeTCa NMpyu OBHapyXXeHWU HeucrnpaBHOCTM npubopa BCTPOEHHOW
cucTemon KoHTporns. Ecnu npu oTkase npubopa coxpaHseTcst CnocobHOCTL paboThl B CETU, TO B CETb,
no 3anpocy, Takxke byaeT nepegaBaTbCs CTaTyC OTKa3a.

3.11 YnpaBneHue npuéopom

YnpaeneHnue pexvmMamu paboTbl npubopa v cyuTbiBaHUE U3 Npubopa pesynbTaToB U3MepeHUsi
BbINOMHSAETCA C WCMOMb30BaHWEM KOMaHf, nepefaBaemMbix B ceTn RS-485. MNpubop obecneuvisaeT
paboTty B ceTn RS-485 ¢ ncnonb3oBaHWeM criegyoLwmnx NpoTOKOSOB:

— ModBus (RTU), nonHoe ynpasneHue;

ModBus (ASCIl), nonHoe ynpaBneHue;

— OBeH, NornHoe ynpasneHue;

— DCON, TOMbKO c4MTbiBaHNE pe3yrbTaToB U3MEepeHnst

lMonHoe onucaHve koMaHA BCEX MWCMOMb3yeMblX AMA YynpaBneHus npubopom MpOTOKOMOB
npuseaeHo B MNpunoxexuu I.

KomaHabl Bcex MpOTOKOMOB MOXHO pa3fenuTb Ha criegyrowme rpynnbi:

— KOMaHZbl ynpaBreHus KoHdurypaumen npubopa;

— KOMaHbl YTeHUs1 pe3ynbTaToB U3MEpPEeHUs;

— TexHomnornyeckne KomaHabl.

KomaHgbl ynpaBneHuss koHdurypaumen npubopa obecneumBaloT 3anucb W YTeHue
KOHCMrypaLMOHHbIX MapaMeTpoB, onpeaensiowmx pexumMel pabotel npubopa.

KoHdpurypaumoHHble napameTpbl XpaHATCS B 9HEProHe3aBMCUMOWN namsAaTu npubopa. Mx 3anuck
BbIMOSHSAETCS B ABa 3Tana. Ha nepBom atane napameTpbl 3anncbiBalOTCs B onepaTMBHY0 NamsaTe. Ha
BTOPOM 3Tane no cneuvanbHoi komaHge (Aply wnu INIT) napameTpbl nepenucbiBalTCcs B
3HeproHesaBucumylo namatb. Ecnm B TeyeHne 10 MMHYT nocrie mocnegHen KOMaHAbl U3MEHEeHUst
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KOH(UIypaLUMOHHOrO  MapameTpa He  BbIMOMHEHa  KOMaHAa  Mepenucu  M3MEHeHWn B
3HEproHe3aBMUCHMYI0 NaMsiTb, TO BCE W3MEHEHWS aHHYNWPYKTCA, W  BbINOMHEHNe KOMaHAbl
nepesanuncu U3MEHeHW B 3HeProHe3aBUCMMYHO NaMsiTb BbI3OBET OLUMOKY.

Komanga Aply «kpome nepenvcu UM3MEHEHWA  KOH(UIYpauUMOHHbIX MapameTpoB B
3HEproHes3aBMCHMYI0 NamsTb obecrneyvBaeT MNPUMEHEHUEe W3MEHEHU CeTeBbIX HAaCTpoek, YTO
BbI3bIBaeT nepexon paboTbl npubopa Ha HOBblE CETEBbLIE HACTPOWKMU.

[N BpPeMEHHOro XpaHeHUs M3MEHEHWUI KOH(UIypauMOHHbIX MapamMeTpoB M KannbpoBOYHbIX
KO3(PPULMEHTOB, BbIYMCNAEMbIX B NpPoOLEcCe KCTUPOBKWU, MCMONb3yeTcs OofHa U Ta xe obnacTb
onepaTtyBHON NamsaTu. Mo3ToMy KOMaHAbl M3MEHEHWSI KOHUIYPaLMOHHBIX NapaMeTpoB U IOCTUPOBKa
npubopa [OMKHbI BbIMOMHATLCA B OTAENbHbIX ceaHcax. CeaHC WM3MEeHEeHUs KOHMUIypauMOHHbIX
napameTpoB 3aBeplUaeTcsi KOMaHgaMu Mepenucu W3MEHEHW B 3HEepProHe3aBUCKMYKO NaMsiTb
komaHgamu Aply unu INIT, a 3aBepLueH/Me ceaHCa OCTUPOBKN BbINOMHSAETCA C MOMOLLbIO KOMaHAbl
nepenucm KanmbpoBOYHbIX KO3MMULIMEHTOB B SHEProHe3aBnUCMMyto namsTe — UApL.

KomaHabl YTeHVs pe3ynbTaToB M3MepeHWs MO3BOMST CYUTbIBATb pe3ynbTaTbl M3MEpPeHun B
pasnuyHbIX hopmMaTax.

TexHonornyeckne komaHabl 06ecnevmBaloT KCTMPOBKY Npubopa. MeToauka CTMPOBKM Npubopa
onuncanxa B NMpunoxenuun [.

YnpaBneHve npubopom no npotokonly  OBeH peanusoBaHo B nporpaMme
«KoHdurypatop M110», noctasnsiemori ¢ npubopom.

Ons paboTtbl npubopos B coctaBe SCADA-cuctem ¢ npubopom noctaensTcs OPC-gpaneepsb!
ans pabotel no npotokonam ModBus v OBeH.
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4 PaboTta ¢ npnbopom

CunTbiBaHMe, M3MeHeHVWe W 3anucb napameTpoB npubopa OCyLEeCTBASETCHS C MOMOLLbI0
nporpammsbl «KoHdurypatop M110».

4.1 Mporpamma «KoHdurypatop M110»

MHdopmauuma o pabote ¢ nporpammon «KoHdurypatop M110» npeacraBneHa B pyKOBOACTBE
nonb3oBaTens Ha ANcke, NOCTaBNSEMOM B KOMMNNEKTe ¢ Npubopom.

4.2 BoccTaHOBMEeHMe 3aBOACKUX CeTEBbLIX HAacTpoek npubopa

BoccTaHoBneHne 3aBOACKMX CEeTeBbIX HAacTpoek nMpubopa Mcnonb3yeTcsl Npy yCTaHOBKE CBSA3M
MeXZy KOMMbIOTEPOM M MPUGOPOM NpU yTepe WHMOPMauMM O 3afaHHbIX 3HAYEHUSIX CeTeBblX
napameTpoB npubopa.

BHumanue! HanpspkeHne Ha HEKOTOPbIX 3nemMeHTax nedaTtHoW nnatbl npubopa onacHo Ans
Xun3Hun! MpUKoCHOBEHME K MeyaTHOM nnaTe, a Takke rnonajaHue MOCTOPOHHMX NPeAMETOB BHYTPb
Koprnyca HegonycTUMbl.

[na BOCCTaHOBMEHWsI 3aBOACKUX CETEBbIX HACTpoek npubopa Heo6XoAMMO BbINOMHUTL

cnegywoLime AencTBums:

— OTKIMIOYUTL NUTaHne npunbopa;

— OTKPbITb 3arnyLlKy Ha NMLEBOI NaHenu npubopa;

— ycTaHoBUTb nepeMbiiky JP1 Ha coeauHutene XP1 (cMm. pucyHok 4.1) B nonoxeHwe
«3aB. HacTp.», MNpuM 3TOM nNpubOp NEpPecTpoMTCH Ha 3aBOACKME 3HAYEHUS CEeTEeBbIX
napamMeTpoB, HO B €ro MaMsTU COXPaHSIOTCH paHee YCTaHOBIEHHble 3HA4YeHWs1 CeTeBbIX
napameTpoB;
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Mutanwned
RS-485 O V xp
Apsapua O O
o0
o0
o0
bed
PucyHok 4.1

BKIIOYUTb NUTaHUE;
3anyctuTb nporpammy «KoHdmrypatop M110»;
B OKHE YCTaHOBKM CBA3M 3a[aTb 3HAYEHMWS 3aBOACKMX CETEBbIX MapaMeTpoB (B COOTBETCTBUU

C AaHHbIMK Tabnuubl 4.1) UnNu HaxaTb KHOMKY «3aBOACKME ceTeBble HacTpoWku». CBs3b C
npubopom yCTaHOBUTCS C 3aBOACKMMU 3HAYEHUSIMU CETEBbLIX MapamMeTpOB;

cunTaTb 3HaAYEHUs CeTeBbIX MapameTpoB npubopa, BbibpaB komaHay Mpubop | Cuntatb BCe
napameTpbl UNK OTKPbIB Nanky CeTeBble NnapameTphbl;

3admkeupoBaTb Ha Oymare 3HayYeHWsi ceTeBblX MapamMeTpoB npubopa, KoTopble Obinn
CUNTaHBbl;

3akpbITb Nporpammy «KoHdurypatop M110»;

OTKIIOYMTb NUTaHue npubopa;

CHATb NepeMbliuky JP1 1 yCTaHOBUTb €e Ha KOHTaKTHY0 napy, COCEAHIO C KOHTAKTHON Napowu,

OTMEYEeHHON MapKMpoBKON «3aB. HacTp.»;
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BHumaHue! YctaHoBka nepemblukM B Apyroe Mecto coeauHutens XP1 mMoxeT nomellatb
HopMarnbHow paboTte npubopa.

— 3aKpbITb 3arnyLiKy Ha NMLEBON NnaHenu npubopa;

— MOAKMHYUTL NUTaHWe npubopa u 3anyctutb nporpammy «KoHdurypatop M110»;

— YCTaHOBWTb 3aUKCUPOBAHHbIE paHee 3HayeHus napameTpoB B OKHe yCTaHOBKW CBA3U C
npuéopom;

— HaxaTb KHOMKY «YCTaHOBMUTb CBSA3b» W MPOBEPWUTbL Hanuune cBsi3u ¢ npubopom, Bbibpas
komangy Mpubop | MpoBepuTb cBA3BL C NPMGOPOM.

Tabnuua 4.1 — 3aBoAcKMe 3Ha4YeHUsA ceTeBbIX NapaMmeTpoB npubopa

MapameTp OnucaHue 3aBoackKas ycTaHOBKa
bPS CkopocTb 06MeHa AaHHbIMK, BuT/c 9600
PrtY Twn KOHTPONS YETHOCTM CNOBa AaHHbIX OTCyTCTBYET
Shit KonnyectBo cTon-6MTOB B NOCHIKE 1
A.Len [nuHa ceTeBoro agpeca, 6ut 8
Addr BasoBbivi agpec npnbopa 16
Rs.di 3agepxka oTBeTa no cetn RS-485, mc 2
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5 Mepbl 6e30nacHOCTH

5.1 Mo cnocoby 3awuTbl OT NOPAXEHUSI ANEKTPUHECKMM TOKOM npubop cooTBeTcTByeT knaccy I
no MOCT 12.2.007.0-75.

5.2 MNpwu akcnnyaTtaumMm u TEXHWYECKOM OOCnyXunBaHMM Heobxoaumo cobriogaTe TpeboBaHusA
FOCT 12.3.019-80, «[MpaBun akcnnyatauun anekTpoycTaHOBOK noTpebutenen» n «lMpaBun oxpaHbl
TpyAa npu aKcnnyaTtauumn 3neKTpoycTaHOBOK noTpebutenei».

5.3 MMpw akcnnyaTtaummn npubopa OTKPbITbIE KOHTAKTbI KNIEMMHMKa HaXoAAaTCs NoA HanpsbkeHneMm,
onacHbIM AMS XU3HW YenoBeka. YCTaHoBKy npubopa crnedyeT NPOM3BOAUTL B CELManu3mpoBaHHbIX
LwKadax, AOCTYN BHYTPb KOTOPbIX pa3peLueH ToNbKo KBannuumpoBaHHbIM crneLanmcTam.

5.4 liobble nogkmoveHns Kk npubopy n paboTbl MO €ro TexXHUYEeCKOMYy OOCNyXUBaHUIO
Npon3BOANTb TONBKO MPY OTKMIOYEHHOM MUTaHUM NpMbopa 1 NOAKIIOYEHHbIX K HEMY YCTPOWCTB.

5.5 He ponyckaetcsa nonajaHuWe BnarM Ha KOHTaKTbl BbIXOOHbLIX Pa3beMOB W BHYTPEHHWE
3MneMeHTbl Mogynen.

BHumaHue! 3anpelwaetca ucnonb3oBaHue Mogynew npu Hanuuum B aTtmocdepe KUCroT,
Lieriode, Macen 1 MHbIX arpeCCUBHbIX BELLECTB.
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6 MoHTax 1 nogknoyeHune npubopa

Mepen ycrtaHoBkoW npubopa OCyLUeCTBNSiETCA MNOATOTOBKa MNOCaJo4HOro Mecta B Likady
anekTpoobopyaoBaHus. KoHCTpykums wkada gomkHa obecneunBatb 3awmty npubopa oT nonagaHusi
B HEro Bnaru, rpsianm 1 NOCTOPOHHUX NPEAMETOB;

Mpnbop ykpennsietcs Ha DIN-peiike nnu Ha BHYTpeHHel cTeHke wuTa. MNpu Kpennexnw, 3ailenka
OomkHa BbITb HanpaeneHa BHU3.

Mpu pasmelleHnn npubopa crnegyetr NOMHUTb, YTO MPU SKCNIyaTauuu OTKPbITblIE KOHTAKThbI
KINemMMm HaxoAsATCs NOA, HanpshkeHUWEM, ONacHbIM ANst YENOBEYECKON KN3HN.

JocTyn BHYTpb Takux WKadoB paspeLleH ToMbKOo KBanuuumMpoBaHHbIM cneuyanicTam.

6.1 MOHTaX BHELLHUX CBA3en

6.1.1 O6bwue TpeGoBaHUA

MutaHne npubopa OBEH MB110-220.8AC cnenyeT ocyllecTBnsiTb OT ceTeBoro duaepa, He
CBSI3aHHOrO HEMOCPEACTBEHHO C MUTAHMEM MOLLHOMO CUMOBOro obopydoBaHus. Bo BHelwHen Lenu
pPEKOMEHAYeTCA YCTaHOBUTb BbIKMOYaTenb, obecneunBalolMii  OTKMIOYeHne npubopa OT ceTw.
MutaHue Kaknx-nNMbo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLaeTcs.

Mutanve npubopa OBEH MB110-24.8AC cnegyeT OCyLeCTBAATb OT JIOKanbHOIO MCTOYHMKA
NUTaHNS MNOAXOASLLEN MOLLHOCTU, YCTaHOBMEHHOrO B TOM e LWkady anektpoobopynoBaHus, B
KOTOpPOM yCTaHaBnmBaeTcs npubop.

CBsa3b npubopa no uHTepdency RS-485 BbINONHATL NO ABYXNPOBOAHOM cxeme. [AnvHa nuHuu
CBSA3N JomkHa ObiTb He Bonee 1200 meTpoB. lNogkntoveHne crieyeT OCYLIEeCTBNAATb BUTOW Mapow
npoBofoB, cobniogas nonsipHocTb. MNpoBod A nopkno4vaeTcs K BbiBogy A npubopa, aHanornyHo
coeanHATCA Mexay cobon BbiBoAbl B. MNogknoveHne HeOBX0AMMO NPOU3BOANUTL NPU OTKIMOYEHHOM
nuTaHnM obONX YCTPOMCTB.

Ona obecneyeHns HaOEXHOCTU 3NEKTPUYECKUX COEAUHEHWIA PEKOMEHAyeTCs WCnonb3oBaThb
kabenn ¢ MeAHBLIMU MHOFOMPOBOMOYHBIMU XUMaMK, ceyeHeM He Gonee 0,75 MM?, KOHLIbI KOTOPbIX
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nepen noaknw4yeHnem cnenyet 3a4UCTUTb U 3anygnTb. 3aHVICTKy Xun kabenew Heobxoanmo
BbINONHATL C TaKMM pacyeToMm, 4TOObI Ccpe3 130MAunMM NoTHO npureran K KNeMMHOW Korogke, T.e.
4YTOObI OrofieHHbIE Yy4acTKu npoBoa He BbICTynasnu 3a ee npegernbl.

6.1.2 NMoakntovyeHue npubopa

MopknioyeHne npubopa nponsBoanTCH criedyowmm obpasom.

[oToBATCA kabenu [Ana coefuHeHuss npubopa C AaTyMkamu, WCTOYHUKOM  NUTaHUS ©
nHTepdencom RS-485.

Mpunbop nopknioyaeTcss No cxemam, npuBeaeHHbIM B [punoxenun b, ¢ cobniogeHnem
crepyLlel nocneaoBaTenbHOCTU onepauui:

— nNpuBop NOAKMIYAETCS K UCTOYHUKY NMUTaHWUS;

— MOAKII0YaKTCSA aHanorosble AaTynky K Bxogam npubopa;

— MOAKNIYaTCa NUHUKM nHTepdenca RS-485;

— nopaeTcsi NUTaHve Ha npubop.

6.2 OTcoeguHeHue Knemm npubopa

KoHCTpykumss knemm npubopa Mo3BOMSAET OCYLIECTBUTL OnMepaTVBHYIO 3amMeHy npubopa 6e3
AEeMOHTaXa MOAKIYEHHbIX K HEMY BHELLHWUX NUHWIA cBA3W. MNocnenoBaTenbHOCTb 3ameHbl Npubopa
cnepytowas:
— obecToumBaloTCH BCE NIMHMM CBA3W, NOAXOASALLMNE K Npnbopy, B T.4. NIUHUN NUTaHWS;
— BbIBUHYMBAIOTCS KpPeneXHble BUHTbI NO kpasim obenx knemm npubopa (y Kakaow KnemMmbl no
[OBa BUHTA);

— CbeMHas 4acTb KaXOgow W3 KneMMm oTAaensetcs oT npubopa BMecTe C MOAKMHOYEHHbIMU
BHELUHUMMW TNIMHWUSMW CBA3W MPW MOMOLLM OTBEPTKN UMW APYroro NoAXOoAsLEro MHCTpPyMeHTa
(yBaneHne knemm uszobpaxeHo Ha pucyHke E.1 B MNpunoxeHun E);
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— npubop cHumaetcs ¢ DIN-peiku (Mnyn oTBUHYMBAETCHA OT BHYTPEHHEN CTeHku wwkadha), a Ha
ero MecTo ycTaHaBMUBaeTCs ApYrovi C NpeABapuTenbHO YAANeHHbIMU pa3beMHbIMU YacTaMK
Knemm;

— K yCTaHOBIEHHOMY Npubopy NOACOEAMHSIOTCA pa3beMHble YacTu KMEMM C MOAKTHYEHHbIMU
BHELLUHUMM MTMHUSIMU CBSI3W;

— 3aBMHYMBAIOTCA KPENEXHbIE BUHTBI MO KpasiM 06enx Knemm.

6.3 Nomexun n metoabl UX NOAaBNEHUs

Ha paboTty npmubopa MoryT okasblBaTb BNMSHNE BHELLUHWE MOMEXU:

— MNoMexu, BO3HUKaloLWMe MoA [AeNCTBMEM 3MeKTPOMAarHUTHbIX MONen (3MeKTpoMarHWTHbIe
nomexu), HaBOAMMble Ha cam npubop W Ha MMHUM CBA3M nNpubopa C NEpPBUYHLIMU
npeobpasoBarensmu;

— MOMeXxM, BO3HMKalLWMe B MUTaloLLen ceTn.

[ns yMeHbLUEHUS BNUSIHUSI 3NEKTPOMArHMTHbIX MOMEX HEOOXOAUMO BbIMOSHSATL NPUBEAEHHbIE

HWXe pekoMeHJaumm:

— Npu NpoKnagke ANWHY CUrHamnbHbIX MWHWIA OT MepBUYHbIX NpeobpasoBaTtenen criegyeT Mo
BO3MOXHOCTM YMEHbLUATb U BbIAENATb UX B CAMOCTOSATENBHYH TPAccy (MNM HECKOMbKO Tpacc),
oTaeneHHyo(blx) OT CUNoBbIx Kabenew;

— obecneunTb HageXHoOe IKpaHUPOBAHUE CUTHaNbHbIX NUHUA. OKpaHbl crieqyeT ANeKTPUYeckn
M30MnMpoBaTh OT BHeLIHero obopyaoBaHUs Ha NPOTSXKEHWU BCEW Tpacchl U NMOACOEAUHSATHL K
3a3eMMEeHHOMY KOHTaKTy LUMTa ynpaBrneHus;

— npubop peKkoMeHAyeTCA YyCTaHaBnvMBaTb B MeTanfM4yeckom Lukady, BHYTPU KOTOPOro He
[OMKHO BbITh HMKaKoro cnnoBoro o6opyaosaHus. Kopnyc wkada gomkeH ObiTb 3a3eMneH.
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,D,ﬂﬂ YMeHbLleHNA noMeX, BO3HUKarwLWux B nuTaloLlen ceTu, cnegyeT BbINOJTHATL crieaylowine
pekoMmeHgaunn:

noaknioyaTb Npnbop Kk NMTaloLLEn ceTM OTAENbHO OT CUINIOBOro 060pyaoBaHMs;

npu MOHTaXe CWUCTeMbl, B KOTopon pabotaeT npubop, crnegyeT yuuTbiBaTb Mpasuna
opraHv3aummn 3 deKTUBHOTO 3a3eMneHVs U NPOKNaaKy 3a3eMIeHHbIX 9KPaHOB:

BCE 3a3eMMsiolUME NMHUM U 3KpaHbl MpoKnagblBaTb MO CXEMe «3Be3ga», npu 3ToM
HeobxoanmMo obecneunTb XOPOLUMIN KOHTAKT C 3a3eMIISEMbIM 31IEMEHTOM;

3a3emnsioLLMe Lenu BbINOMHATL MPOBOAAMU MAKCUMAanbHO BO3MOXHOIO CeYeHNs;
ycTaHaBnuBaTb UNbTpbl CeTeBbiXx nomex (Hanpumep, OBEH BC®) B nuHMAX nuTaHus
npubopa;

ycTaHaBnMBaTb Uckporacsiime punbTpbl B JIMHUSIX KOMMYTaLUMK CUNOBOro 060pYyA0BaHMS.
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7 TexHu4yeckoe obcnyxuBaHue
7.1 TexHN4eCKum ocMoTp

ObcnyxuBaHne npubopa npu aKchnyaTauuMmn 3aknioyaeTcs B ero TexHnyeckom ocmotpe. [pu
BbINONMHEeHMM paboT nonb3oBatenb JdomkeH cobnogate Mepbl  6e3onacHoctn  (Paspgen 5
«Mepbl 6e3onacHocTu»).

TexHnyeckui ocmMoTp npubopa MpPoBOAUTCA OOCMYXMBAKOLMM MEPCOHANOM He pexe OOHOro
pasa B LWeCTb MeCALEB U BKIOYaeT B cebs BbINONHEHME CrieayoLmnx onepauui:

— OYUCTKY Kopryca npubopa, a TakkKe ero KneMMHbIX KOMoAOK OT Mbifu, P3N U NMOCTOPOHHMX

npeameTos;

— MPOBepPKy kavecTBa kpenneHus npubopa Ha DIN-pelike unm Ha cTeHe;

— MpOBEPKY KayecTBa NOAKITIOYEHUS BHELLHWX CBA3EN.

OGHapyXeHHble NPU OCMOTPE HEAOCTaTKV CriefyeT HEMEANIEHHO YCTPaHUTb.

7.2 NoBepkKa

B 3aBucumocTy OT NpumeHeHus (cdepa unm He cdepa MeTPONorniyeckoro Hagsopa) npubopsl B
COOTBETCTBUM C 3aKOHOM YKpauHbl «O MEeTponorMn v MeTponormieckoin AesTernbHOCTU» nognexar
noBepKe Mnn kannbpoBke.

MexnoBepoyHbIi MHTepBan npubopos coctasnsaeT 1rod. Mosepka (kanmbpoBka) npoBoaMTCS B
cooTBeTcTBMM ¢ MeToankon nosepkn APAB.421459.001-2012 M.

7.2.1 MeTogmka noBepKu

7.2.1.1 Tpu npoBeaeHVM NOBEPKM OOIMKHbI NOAAEPKUBATLCA CneayloLme YyCNoBus:
Temnepartypa okpyxatowien cpeabl (20 + 5) °C;

— OTHOCUTENbHasA BNaXHOCTb OKpyxatoLen cpeapl 40 80 %;

— aTtmocdepHoe aasneHue ot 84,0 go 106,7 kla;

— HanpsbkeHue NUTaHusa nepeMeHHoro Toka ogHodasHoe (220,0 + 4,4) B;
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— YacToTa HanpsbkeHus nutatowen cetu (50,0 £ 0,5) Mu;

— HanpsbkeHue NUTaHWs NOCTosIHHOro Toka (24,0 + 0,5) B;

— OTCYTCTBME BHELLUHNX MarHUTHbIX Nonen (Kpome 3eMHOro), BMsILWnX Ha paboTy npnbopos.

7.21.2 Mpn npoBedeHWM TMOBEPKM [OMKHbI NpumeHsTecd CUT wu  BcnomoratenbHoe
obopygoBaHue, nepeuucrnieHHble B Tabnuue 7.1. [Jonyckaetcsa npumeHenve papyrux CUT wunm
BCnomoraTensHoro obopynoBaHus, obecneumBalomx U3MEPEHE COOTBETCTBYIOLLMX NapameTpoB C
TpebyemMon TOYHOCTbIO.

Tabnuua 7.1
Homep HaumeHoBaHue CUT
nyHkta MM
1. F'wrpomeTp ncuxpomeTpuyeckuin BUT-2: nusmepenne temnepatypsbl ot 15 go 40°C,
A =+ 0,2 °C; usmepenue snaxHoctn ot 20 8o 93 %, A=+ 7 %;
7.2.1.1 2. bapomeTp-aHepong BAMM-1: nsmepenune gasnenuns ot 80 go 106 klla,

A =+200MNa

72152 1. YctaHoBka npobowiHas YIY-6: HanpsixeHue ot 0 go 6 kB, MowHocTb 650 BA;

7'2'1'5'3‘ 2. MeraommeTp M4100/3: knacc 1,0; HOMMHanbHOe BbiXxoAHOe HanpsixeHune 500 B;

AvnanasoH namepenun ot 0 MOm go 500 MOm

1. MpnbGop 4ns NoBepkM BONbTMETPOB, AnddepeHLmanbHbIin BonbTMeTp B1-12:
Kriacc TOYHOCTU B pexnme kanubpatopa HanpsikeHus — 0,005; B pexume
kanubpaTopa Toka — 0, 025; B pexvme anddepeHumansHoro BonbTmeTpa — 0,002;
7.2.1.5.4, |2. BonbTMeTp uMcpoBon yHuBepcanbHbii B7-46/1: namepeHune HanpspkeHns
7.2.1.5.5 |nocTosiHHOro ToKa (BepxHsis rpaHMua gnanasoHos: 20 mB, 200 mB, 2 B, 20 B, 200 B,
1000 B), 6 = £ 0,025/0,0025 %; namepeHue HanpsKeHUsi NepeMeHHOro Toka (BepxHsas
rpaHuua guanasona: 700 B), 6 = + 0,8/0,1 %;

3. Peauctop nto6oro tuna 130 Om = 5 %, MoLHOCTbIO He MeHee 5 BT.
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7.2.1.3 lpu npoBeAeHUM NOBEPKM [AOMKHbI ObITb BbIMOMIHEHbI OMNepauuun, MpYBEAEHHblE B
Tabnuue 7.2.

Tabnuua 7.2 — NepeyeHb onepauunii NOBepKu

Homep MpoBeaeHue onepauui npu
HaunmeHoBaHue onepauun NyHKTa noeepke
MEeTOAWKU | nepBMYHOM | NnepuoanyvecKkon
1 BHewHuin ocmoTp 72151 na na
2 lNpoBepka anekTpn4ecKom NPOYHOCTN N30NSALMN 72152 na HeT
3 lNpoBepka anNeKkTpU4eCcKoro ConpoTUBIIEHNS 72153 na na
nsonsuum
4 OnpoboBaHue 72154 na na
5 OnpepferneHne 0CHOBHOMN NpYBEAEHHON 72155 na na
NOrpeLIHOCT U3MEePEHUst BXOAHOTO napameTpa
6 NpoBepka BbIXOQHOTO HaNPSXEHUs! UCTOYHMKA 72156 na na
nUTaHns AaTYnKoB
7 OchopmneHve pe3ynbTaToB NOBEPKM 7.21.5.7 na na

7.2.1.4 Tlpu nonyyeHun oTpuuaTenbHbIX pe3ynbTaToB Moboi onepauun AanbHellas noeepka
npekpaLlaeTcs U pe3ynbTaTbl NOBEPKU NPU3HAKTCS OTpUUATENbHBIMU.
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7.2.1.5 MpoBeneHne noBepku

7.2.1.5.1 BHewHul ocmomp

KomnnekTHoCTb  noBepsiemoro npubopa JofmkHa COOTBETCTBOBATb  9KCMIlyaTalMOHHOW
[OKYMEHTaLMN Ha Hero.

Mpn npoBeaeHNN BHELLHEro 0CMOTPa AOMKHbI ObITb NPOBEPEHBI:

— OTCYTCTBME BUAMMbBIX MEXaHMYECKUX MOBPEXAEHWI Kopryca, NWUEBON MNaHenu, OpraHoB

ynpaBreHns, BCe HaANncu Ha NaHensx AOMKHbI ObITb YETKMMU U SICHBIMY;

— Hanuuue 1 LenocTHOCTb NoMb (ecnv oHW NpeayCMOTPEHbI);

— Hanuuve v NPOYHOCTb KPEnneHNst OpraHoB ynpaBreHnst U KOMMyTaLum,;

— pa3bémbl, KNEMMbl U U3MepUTENbHbIE NPOBOAA HE AOIMKHbI MMETb MOBPEXAEHUA U AOIKHbI
6bITb YNCTBIMW.

PesynbTaTbl NPOBEPKN CHUTAIOT MOMNOXUTENBHBLIMU, ECIM KOMMNIEKTHOCTb, Mapk1upoBska npubopa
COOTBETCTBYET SKCMIyaTauMOHHON [AOKYMEHTauuuW, OTCYTCTBYIOT MeXaHU4yeckne MoBpexaeHns
Kopryca, pasbeéMOB, KNeMM 1 U3MepUTENbHbIX NPOBOAOB.

7.2.1.5.2 lMpoeepka anekmpuyeckol nMpoYyHOCcMuU usonssyuu

[MpoBepKy aneKTpuM4ecko NPOYHOCTN U3OMAUMKM MPOBOASAT MO METOAMKE, W3MOXEHHON B
FOCT 12997 npu nomowm npobonHon yctaHoBku YIY-6. 3HayeHne u BuA wcCnbITaTENbHOIO
HanpsbxeHusi Bblbupatotcs B cootBeTcTBUM ¢ FTOCT 12997, TOYkM ero npunoxeHus BblGuparoT npu
aHanu3e cxembl MOAKMIOYeHNs npubopa Kk ceTn, HO B NOOOM cryyae ucnbiTaTenbHOE HanpsikeHve
NpUKNaabIBalOT MEXAy:

— KOpMycoM ¥ BCEMMU Pa3obLEHHBIMM LensMu, KOTopble MNpeaBapuTenbHO O0O0beauHeHbl B
rpynnbl U B Fpynnax 3akopoyeHbl Mexay CobOon: uenu nNUTaHus, Lenu BbIXOAHbIX YCTPOWCTB,
BXOAHbIE Lenu n T.4.;

— MonapHoO Mexay BCeMu rpynnamm pa3obLUEHHbIX Lienei BO BCeX BO3MOXHbIX KOMBUHALMAX.

PesynbTraTbl MpoBeEpkM cunTaTb MOMOXMUTENbHLIMW, €ClM He mnpousowno npobod unn
MOBEPXHOCTHOIO NepeKkpbITUst usonsummn. NosiBneHne KOPOHHOrO pa3psaa He SABMSEeTCA NPU3HaKoM
Hey[0BNEeTBOPUTENbHBIX UCTIbITAHWIA.
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7.2.1.5.3 lMposepka anekmMpu4ecKo20o COnpomuesieHus1 usonsiyuu

[MpoBepKy SnNEeKTpUYecKoro CONPOTUBIIEHNS U3OMALMM NPOBOASAT MO METOAWKE, U3MOXEHHOW B
FOCT 12997. N3amepeHne conpoTMBAEHNS U30NSLMN NPOBOAAT Npy noMoLum meraommeTtpa M4100/3
ncnbiTatenbHbIM HanpsxeHnem 500 B.

TOYKM NPUNOXKEHUS NCMbITATENBHOrO HaNpsHKeHWst BbibMpatoTes B cooTBeTcTBMM C N. 7.2.1.5.2.

PesynbTaTbl npoBepkM cunTaTb NONOXUTENLHBLIMU, €CIN U3MEPEHHOE 3HAYEHNE INEKTPUYECKOrO
COMPOTMBIEHUS N30NALMU cocTaBnseT He MeHee 20 MOwm.

7.2.1.5.4 Onpo6oeaHue

HonyckaeTcs npoBoanTb onpoboBaHue cpasy nocne BKYeHUs NnoBepsieMoro npubopa.

Mpn onpo6oBaHNM BLINOMHSAIOT Cneaylowmne onepaumn B cootseTcTBum ¢ PO Ha npubop:

— MOAKMoYaloT Npubop K KOMMNbIOTEPY, HA KOTOPOM YCTaHOBMEHA Mporpamma «KoHdurypaTop
M110»;

— BKJIO4aOT NPMBOP U BbIAEPXKMBAIOT €ro BO BKIMOYEHHOM COCTOSIHAM HE MeHee 5 MUH;

— npoBepsAloT paboTy MHAMKATOPHbLIX YCTPOMCTB, Hanmuuue CBs3W npubopa C KOMMbIOTEPOM,
BO3MOXHOCTb M3MEHEHWs napaMeTpoB KOoHdUrypauum npubopa (NS MHOrokaHanbHbIX
npnbopoB onepaumio BINMOSHAT ANS KaXA0ro U3 KaHaros).

PesynbTaTbl NpoBEpKM cuuTaTb MOMOXUTENbBHBIMU, €Cnn NPMBop COOTBETCTBYET TPeboBaHMAM,

yKka3aHHbIM B P3.

7.2.1.5.5 OnpedeneHue OCHOEHOU npueedeHHOU Mo2pewHOCMuU U3MepeHUss 8X00HO020

napamempa

[MpoBepKy NpoBOAUTbL BO BCEX KOHTPOSbHbIX Toykax Ans Bcex MUM n BC, npegyCMOTpeHHbIX K

NPUMEHeHMIo ¢ NpubopamMu Ans BCcex U3MepuTerNbHbIX KaHamnoB.

7.2.1.5.5.1 lpoBepKy Auana3oHa M3MEpPeHWUs W OCHOBHOW NPUBEAEHHOW MOrpeLiHoCTM npu

n3mepeHun BC nocTostHHOro Toka NpoBoAWTb CreayoLmMm obpasom:

1) ToaroTtoBuTb Npubop k pabote ¢ BC nocTtosiHHOro ToKa.

2) TlopkmounTb K BXxoAy npubopa WCTOYHMK TOKa, Hampumep npubop Ans NoBepKu

BOSIbTMETPOB, AnddepeHumnanbHbii BonbTMeTp B1-12 unu aHanormyHbIn.
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3) [locnepoBaTenbHO YCTAHOBUTB 3HA4YEHWS TOKA, COOTBETCTBYIOLLME KOHTPOISbHBIM Toukam 0,
25, 50, 75, 100 % pguana3oHa wu3MepeHuss U UKCUPOBaTb MO YCTAHOBMBLUMMCSI MOKa3aHUsIM
n3mMepeHHoe NpnbopoM 3HayeHne Toka (napameTpa) AN KaXO0N U3 9TUX TOYEK.

4) Paccuutatb AnA KaXOOW KOHTPOSIbHOM TOYKU OCHOBHYIO MPUBEAEHHYIO MOrpeLiHOCTb
npubopa npu namepeHun BC noctosiHHOro Toka no gopmyne:

— HIBM ”HCX .100% , (71)
HOPM

rae y — OCHOBHas NpUBEeAEHHas MorpeLHocTb npubopa npu naMepeHun napameTtpa, %;

I3, — n3mepeHHoe Npubopom 3HaueHue napameTpa B KOHTPONbHOMN Touke, %;

IT};cx — 3Ha4YeHVe NapameTpa B KOHTPOIIbHOM Touke no HCX, %;

Il0py — HOPpMUPYIOLLIEE 3HAYEHWE, paBHOE PAa3HOCTU MeXAY BepXHEW W HWXHEN rpaHuuewn
AvanasoHa nsmepeHui napametpa, %.

Pe3ynbTaThl NpOBEPKM CYUTaTb NOMOXUTENBHBIMU, €CNIN MakcMaribHas OCHOBHas npuBeAeHHas
norpeLHocTb npubopa npu mamepeHun BC nocToOsHHOrO Toka He MpeBbllaeT 3HaYeHWs npeaernos
OCHOBHOW NPVBEAEHHON NOrPeLLIHOCTM, yKa3aHHoro B P3.

7.2.1.5.5.2 lMpoBepKy AguanasoHa U3MepeHus U1 OCHOBHOWM NPMBEAEHHON NOrpeLLIHOCT NpMbopoB
npv nameperHun BC HanpskeHuss NOCTOSIHHOrO TOKa NPOBOAMTL CriegyoLwmm obpasom:

1) TMoaroTtoBuTb Npubop k paboTe ¢ BC HanpseHns NOCTOSIHHOrO TOKa.

2) [MopknounTb K BXOoA4y nNpvbopa WMCTOYHUK HanpsbKeHWs, Hanpumep npubop AOnsi NOBEPKU
BOMbTMETPOB, AuddepeHumanbHbli BoNbTMETP B1-12 unu aHanornyHbin.

3) [llocnepoBaTenbHO YCTaHOBUTb HaMpshKEHWE, COOTBETCTBYIOLUME KOHTPOSbHLIM Toykam 0,
25, 50, 75, 100 % puana3oHa wu3mMepeHuss U UKCUPOBAaTb MO YCTAHOBMBLUMMCSI MOKa3aHUsIM
n3MepeHHoe NpnbopoM 3HaueHWe HanpskeHus (MapameTpa) ANs KaXaoW U3 3TUX TOYeEK.

4) Paccuutatb AnA KaXAOW KOHTPOSIbHOM TOYKM OCHOBHYIO MPUBEAEHHYIO MOrpeLiHOCTb
npubopa npu namepeHun BC HanpsikeHWs NoCTosiHHOrO Toka no chopmyne (7.1).
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PesynbTaTbl NPOBEPKM CUNTATbL NOMOXUTENBbHBIMW, ECMM MaKCMarnbHas OCHOBHas NpvBeAeHHas
norpeLHocTb npubopa npu namepeHun BC HanpsixeHns NOCTOAHHOrO TOKa He MpeBbllLaeT 3HavYeHus
npeaenoBs OCHOBHOW NPYBEAEHHON NOrPELUHOCTH, YKa3aHHoro B PO

7.2.1.5.6 lMposepka 8bIXOOHO20 HaNpPsXXeHuUsi UCMOYHUKa numaHusi 0am4yuKkoe

MoakniounTb K BEIXOAHBIM KOHTaKTamM BCTPOEHHOIO UCTOYHMKA NUTaHUS BONbTMETp Tuna B7-46/1
MW aHanornyHbIN. MI3Meputb HanpseHne UCTOYHUKA NUTaHns 6e3 Harpysku.

MoakniouYnTb K BEIXOAHBIM KOHTaKTamM BCTPOEHHOTO UCTOYHMKA MUTaHWSA Harpy3oYHbI pe3ncTop,
obecneyvBaloLLMit MakCMarnbHbI TOK HAarpy3ku. MamepuTb HanpshxeHne NCTOYHMKA MUTaHWUS.

PesynbTaThl nMpoBepkn cyuTaTb MONOXUTENbHLIMW, €CMW BbIXOAHOE HAaMpsHKEHUE MCTOYHMKA
NUTaHNA 4aTYNKOB He MpeBbILLAET 3Ha4YeHWs, ykasaHHoro B PO.

7.2.1.5.7 OghopmneHue pe3ysibmamoe noeepku

Pe3ynbTaThl noBepku odpopmnstoTcsa B cooteTcTBum ¢ CTY 2708:2006.

PesynbTtaTbl n3mMepeHWi, MOMy4YeHHble BO BPEMSA NPOBEAEHWS MOBEPKM OMOPMNMSIOTCH
NPOTOKOIOM, KOTOPbIV MOAMUCHIBAIOT HEMOCPEACTBEHHbIE UCMNOMHUTENN.

Mpyn nonoxuTenbHbIX pesynbTaTtax MOBEpPKW B SKCMNyaTauUMOHHYI AOKYMEHTauuio CTaBuUTCH
OTTUCK MOBEPOYHOro KrevimMa wunm odopMIsSeTcs CBUAETENbCTBO O MNOBepke, dopma KOTOpOro
npuseneHa B npunoxeHun A ACTY 2708.

Mpn oTpuuaTtenbHbIX pe3ynbTaTax NoBepkM OopMASAT CnpaBKy O HenpurogHoctTu pabouero
cpeacTBa U3MepuUTeNbHOW TEXHWKW, hopma KoTopow npusefeHa B npunoxenun b OCTY 2708.
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8 MapkupoBka
Ha kopnyce npnbopa HaHeceHb!:

— TOBapHbIN 3HaK NPeANPUATUA-U3roTOBUTENS;

ycnoBHoe o603HayYeHne npnbopa;

3Hak yTBepxaeHus Tuna no ACTY 3400;

HaUMOHanbHbIA 3HaK COOTBETCTBUA (ONst NpuBOPOB, NPOLUEALUMX OLEHKY COOTBETCTBUSI
TEXHUYECKUM pernaMeHTam);

cTeneHb 3awmTbl no FOCT 14254;

knacc anektpobesonacHocth no OCT 12.2.007.0;

pOA, MUTAaIOLLEro ToKa, HOMUHANBHOE HaMnpshKeHWE UK Anana3oH HanpsKeHWn NUTaHUS;
HOMWHarbHas NnoTpebnsemMasi MOLLHOCTb;

nopsigKoBbIA  HOMep npubopa nNo cucteme Hymepauuv  nNpeanpusiTUs-M3rotoBuTensi
(wTpwuxkoa);

rof, BbiNycka;

cxema MNopKYeHus;

NOSICHSAIOLLME HaAMUCH.

Ha ynakoBke yka3aHbl:

TOBApPHBIN 3HaK U agpec NPeanpUATUS-N3roToBUTENS;

HanMeHoBaHue 1 (Mnn) ycrnoBHoe 0603HayYeHne ucnonHeHns npubopa;

NOpPSAKOBLI  HOMep mpubopa NO cuUCTeMe Hymepauuv  NpeanpuUsaTUS-M3roToBuTens
(wTpwuxkoa);

AaTa ynakoBKu.
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9 TpaHcnopTUpOBaHUE U XpPaHEeHne

9.1 Mpwnbopbl TpaHCNOPTMPYIOTCS B 3aKpbITOM TpaHcnopTe ntboro Bupa. Kpennewve Tapbl B
TPaHCMOPTHBLIX CpefAcTBax [AOMKHO MNPOM3BOAWUTBLCSH COMMlacHO MNpaBwunam, [OeNCTBYHOLWMM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcrnopTa.

9.2 YcnoBus TpaHCMOPTMPOBaHUSA AOMKHbI COOTBETCTBOBaThL ycroBusam 5 no FOCT 15150-69
npu TemnepaTtype OKpyxatwLlero Bo3gyxa oT MuHyc 25 go 55 °C ¢ cobniogeHvem mep 3awuTbl OT
yAapoB 1 BUbpauui.

9.3 lMepeBo3Ky OCyLLEeCTBNATb B TPAHCMOPTHOM Tape NOLTYYHO UNN B KOHTEMHEPaX.

9.4 YcnoBus XpaHeHuss B Tape Ha CKnage u3rotoButenss u notpebutenss OOMKHbI
cootBeTcTBoBaTh ycnosusMm 1 (JT) no FOCT 15150-69. B Bo3gyxe He [OMMXHbI MPUCYTCTBOBAaTb
arpeccuBHbIE NMPUMECH.

MpunBopbl crieayeT XpaHUTb Ha CTennaxax.
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10 KomnnekTHoOCTb
MpuGop

1 wr.
[acnopT u rapaHTUHbIA TanoH 1 3K3.
PykoBoacTBO no akcnnyartauum 1 9K3.
Komnakr-guck c MO 1 wr.
MpumeyaHne - W3rotoButenb ocTaBnsieT 3a coboll NpaBoO BHECEHWUS [OMOMHEHWA B

KOMMMEKTHOCTb M3aenus. MNonHas KOMNIEeKTHOCTb YKa3blBaeTCA B NnacrnopTe Ha I'Ipl/l60p.
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MpunoxeHue A
FabapuTHbIN YepTex

Ha pucyHke A.1 npvBeaeHbl rabaputHele pa3Mepbl npubopa, Ha pucyHke A.2 — yCTaHOBOYHbIE
pa3mMepbl ANA HACTEHHOro BapuaHTa KpenneHus npubopa.

PucyHok A.1 — MNabapuTHbIN YepTex npu6opa OBEH MB110-X.8AC
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MpunoxeHune b
Mopknio4veHne npmbopa

O6wwuii B npubopa C ykaszaHWSMWM HOMEPOB KIleMM, pacrofioxeHueM nepembiukn JP1 u
CBETOAMOAOB NpeAcTaBneH Ha pucyHke b.1, Ha3HaveHne knemm npuBegeHo B Tabnuue b.1.

Mepembivka JP1 npeaHa3HavyeHa 4is BOCCTAHOBIEHWS 3aBOACKUX CETEBbIX HACTPOEK.

3aBo/ckoe NOMOXEHUE NepeMbIYKU — CHSATA (3aBOACKNE CETEBbLIE HACTPONKN OTKITIOYEHDI).

96k
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B —j
A —
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- r~
RS485NNEZE << << <
PucyHok B.1 — O6wui Bua npubopa
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Ta6nuua B.1 — HasaHayeHMe KOHTaKTOB KIIeMMHOW Konoaku npubopa

Homep Homep
HasHauyenwue HasHaueHue
KOHTaKTa KOHTaKTa
1 Mutanne ~90...264 B 13 RS-485 (B)
(ans OBEH MB110-220.8AC)/
MUWHYC nNuTaHus 24 B
(ans OBEH MB110-24.8AC)
2 Mutanne ~90...264 B 14 RS-485 (A)
(ans OBEH MB110-220.8AC)/
nntoc nutaHnsa 24 B
(ans OBEH MB110-24.8AC)
3 He ucnonbayetcs 15 Boixog 24 B (-)
(anss OBEH MB110-220.8AC)/
He ucnonbayetca
(ans OBEH MB110-24.8AC)
4 He ucnonbayetcs 16 Bbixop 24 B (+)
ans OBEH MB110-220.8AC/
He ucnonb3yetca
(anss OBEH MB110-24.8AC)

5 Bxog 1 (-) obwuin 17 Bxoa 5 (-) obwmin
6 Bxog 1 (+) 18 Bxog 5 (+)
7 Bxog 2 (-) obwwin 19 Bxog 6 (-) obwwn
8 Bxog 2 (+) 20 Bxog 6 (+)
9 Bxoa 3 (-) obwmn 21 Bxoa 7 (-) obwmn
10 Bxog 3 (+) 22 Bxog 7 (+)
11 Bxoa 4 (-) obwmn 23 Bxoa 8 (-) obwmn
12 Bxoa 4 (+) 24 Bxog 8 (+)
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K opHOTVMMHBIM aHamnoroBbIM BXO4aM Mpubopa MOXHO MOAKMIYUTL [0 BOCBMU MEPBUYHBLIX
npeobpasoBaTtenei ¢ IUTaHUEM UX OT BHELLHETO U BHYTPEHHErO NCTOYHMKOB. [prMMepbl nogknoyeHus
K npubopy nepBUYHbLIX NpeobpasoBaTtenen C MPUMEHEHVWEM BHELUHEro (BEpPXHSI 4acTb CXeMbl) U
BCTPOEHHOIO (HWXKHSSI YaCTb CXEMbI) MICTOYHMKOB NMUTaHWSA NpuBedeHbl Ha pucyHkax b.2, B.3.

MeperyHEIR MepeuuHbIR
npecGpasgeartens| [npecbpasopatens
-+ -+
HanpaxeHue
NUTaHKA I—‘ l + BN
§9 ! =P
—— - ||| ole |~ |lajla|S|F N
=] 2
HE MBI EIHEIERE
4 B3 f|l=|=|=|<=|=|=|=
|

OBEH MB110-8AC

® | =
- ) 8 4 Y ) R S e Y
zlZ13l2] =< =|=]|=|<|=]|=
o o +
— 2|2 |e]e|=|e|2|R|R|H|E|2
& R5-485
MepBuYHLIR MNepawdreii
npeoGpa3sosarens npeocBpazoeatens

PucyHok B.2 — MoaknioyeHue k npubopy ABYXNPOBOAHbLIX NePBUYHLIX NpeobpasoBaTeneit
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MNepauyiHBR MepensHbIA
npecbpazosatens| |npecGpasoeartent
= Bexoa + = Buoog
Hanpsisenme | )
NUTaHUA + BN
24 B
—tr oo ]le|~|lo|la |28 F—
]
HEH AEEHEERE
E|E I|=|=|=|=|=|=|=
==

OBEH MB110-8AC

@l = el alzlalslels
zlzlz|z|ele|ele(z]l|2]|=
FlzlE|slsl === |<]|<]|=]|=
o o +
— 2|2 |2 e|=]l2|2|R|5 | |82 —
k RS-485
4+ = Buxon + = Buxog
MepanyHER MepauuHbIn
npecBpazosatens| |npeobpasosatens

PucyHok B.3 — MNopkntoyeHne k Nnpubopy TpexnpoBOAHbIX NEPBUYHBIX Npeobpa3oBaTenen

MpumeyaHus

1 Obwwme (KMMHYCOBbIE») KNEMMbI BXOOOB 3MIEKTPUYECKU COEAWMHEHbl Mexdy COGOn BHyTpU
npubopa vepes conpoTmeneHue npumepHo 0,1 OM 1 AOMKHbI UMETb OQUHAKOBbIN NOTEHUMarn.

2 CymmapHoe noTpebneHue aKkTUBHbIMW AaTyMKamy TOka OT BCTPOEHHOrO MUCTOYHMKa 24 B He
[OMKHO npeBbiwatb 180 MA.

45



MpunoxeHue B
O6wme cBegeHMA o NpoToKonax obmeHa RS-485

B.1 NMapameTtpbl npoTtokona OBEH, niaekcauus napametpoB

MapameTpbl B Nnprbope pasgensioTcst Ha ABe rpynnbl: KOHPUIypaLWOHHbIE N ONepaTUBHbLIE.

KoHdurypaumoHHble napameTpbl — 3TO NapameTphbl, onpegensioLme KoHdurypaumio npnbopa,
3Ha4yeHusl, KOTopble NOMb3oBaTeNb NPMCBaNBaET C MOMOLLIO MPOrpaMMbl-KOHgMryparopa.

KoHdurypaumnoHHelMM  napameTpamy HacTpauBaeTcs CTpykTypa npubopa, onpegenstoTcs
ceTeBble HAaCTPOWKK U T. 4.

YCTaHOBMNEHHbIE 3HAYeHUs! KOHMUIypPaLMOHHbIX MapamMeTpOB XPaHATCA B SHEProHe3aBWCUMMON
namaTn npubopa 1 COXPaHSIIOTCS MPU BbIKIMIOYEHUN NMUTAHWS.

OnepaTvMBHbIe NapameTpbl — 3TO [aHHbIe, KOTopble NPUBOpP NonyyaeT unu nepedaeT Nno ceTu
RS-485. B ceTb OHM nepedaloTcs KOMMbIOTEPOM, KOHTPOMIEPOM MU MPUGOPOM-PErynsaTopom.
OnepaTnBHbIE NapamMeTpbl OTpaXaloT TeKyLllee COCTOSHUE PeryrnmpyemMoi CUCTEMbI.

Kaxgbln napameTp nMmeeT MMsl, cocTosilee M3 NaTUHCKUX OykB (4O 4eTbipex), KoTopble MOryT
ObITb pasgeneHbl ToOYKaMu, U Ha3BaHve. Hanpumep, «Tvun nogknoyaemoro gatyukay In-t, rae «Tun
NOAKMoYaeMoro gaTyvka» — Ha3saHue, In-t — ums.

KoHdurypaumnoHHsle napameTpbl UMeT Takke WHAEKC — Uudpy, OTNM4alollylo napameTpsbl
OAHOTUMHBIX dNeMeHToB. MHAekc nepepaeTcs BMecTe cO 3HadeHneMm napametpa. [Mpu pabote c
nporpammoii «KoHdourypaTtop M110» nonb3oBatens cam He paboTaeT ¢ MHAeKcamu, 3TO AenaeT
nporpamma.

OnepaTuBHble napameTpbl He uMmeloT nHaekca. OHWM MHOEKCUpyloTCa Yepes ceTeBon agpec. B
npubope ecTb HECKOMNbKO OnepaTuBHbIX NapamMeTpoB.

Mpumep — [Ona cunTbiBaHUSI pe3ynbTaToOB U3MEPEHUS CyLLeCTBYeT onepaTuBHLIN MapameTp
Read. Mycte BasoBbii agpec npubopa (napametrp Addr) paseH 32. Torga Ans CuUUTbIBaHWSA
pesynbTaTa M3MepeHusi NepBOro kaHana Heobxogumo npounTath napameTp Read ¢ ceTeBbiM
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apgpecoMm 32, ons cunTbiBaHWS pesyrbTaTa M3MepeHuUsi TPeTbero kaHarma HeoGXoaMMO MpoYMTaTh
napameTp Read c ceTteBbiM agpecom 34 1 1.4. (cMm. Tabnuuy B.1)

Ta6nuua B.1
Bxop 1 Bxon 2 | Bxoa3 | Bxon4 | Bxoa 5 Bxop 8
c:f:;'g:o 5:;:2"“7' Addr | Addr | Addr | Addr | | | Addr
agpeca (Addr) 1 2 3 4 7
anﬁzzegfgna 32 33 34 35 36 U 39

T.e. BOCbMUKaHanbHbIN NPUOOP C TOYKM 3peHnst paboTbl C ero onepaTvBHbIMU MapaMeTpamu
«pacnagaeTcsa» Ha 8 ofHOKaHamnbHbIX NPUOOPOB.

B.2 ba3zoBbiv agpec npubopa B cetn RS-485

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

Aapecauma B npotokone OBEH

[nuHa 6as3oBoro agpeca onpegenseTcs napametTpoM A.Len npu 3agaHvmn ceTeBbiX HacTpoek. B
appece MoxeT bbiTb 8 Nnbo 11 6ut. CooTBETCTBEHHO, AMana3oH 3HayeHu 6azoBoro agpeca npu 8-
6utHoOM apgpecaummn — ot 0 oo 254, a npu 11-6uTtHon agpecaumm — ot 0 go 2039.

B npotokone OBEH npenycmoTpeHb LUMpOKOBeLLaTenbHble agpeca, npu 8-6utHom agpecaumm —
255, a npu 11-6utHon agpecaummn — ot 2040 go 2047.

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

Mo ymonuanuto npubop umeet Basosbii agpec = 16.

Ba3soBbIi agpec kaxaoro cnefytoluero npubopa B ceTn 3agaeTcs creayowmm obpasom:

[6a3oBbIi agpec npepblgyLero npubopa] +8.
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Takum obpasom, noa Kaxabl Npubop pesepBUpPyeTCs BOCEMb CETEBLIX agpecoB, T.K. npubop
MMeeT BOCEMb KaHamnoB M3MepeHusi n paccmaTpuBaeTcs B ceTu OBEH kak BocemMb ogHOKaHanbHbIX
n3mepuTternen.

Appecauuns B npotokone ModBus

[nanasoH 3Ha4YeHuUn 6a3oBoro agpeca B npotokonie ModBus — ot 1 go 255.

LLinpokoBeLLaTenbHbI agpec B npoTtokorne ModBus — 0.

Apnpecauunsa B npotokone DCON

[nanasoH 3Ha4eHUn 6asoBoro agpeca B npoTtokorie DCON — ot 0 go 255.

B.3 MacTtep cetn

[ns opraHu3aumu obmeHa AaHHbIMU B ceTu no uHtepdeiicy RS-485 Heobxoamm Mactep cetm.
OcHoBHas dyHkuuss MacTtepa ceTu — uHMUMMpPOBaTbL OOMEH AaHHbIMM Mexgy OTnpaBuTenem u
Monyyatenem pAaHHbIX. [pnbop He MoxeT 6bITb MacTepoM ceTu, OH BbICTYyNaeT B POMu
Mony4yaTens AaHHbIX.

B kayectBe MacTepa ceTn MOXHO MCNOMb30BaTh:!

— nporpamMmmMmupyemble koHTponnepbl OBEH MJIK;

— MK ¢ nogknioyeHHbIM npeobpasoBatenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unu

USB/RS-485 (Hanpumep, OBEH AC4).
B npotokone OBEH npegycmoTtpeH Toneko oanH MacTtep ceTu.
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MpunoxeHwne I

KomaHpgbl ynpaBneHus npubopom no cetu RS-485

.1 Komanabl npotokona OBEH
KomaHabl npotokona OBEH npeactaeneHsl B Tabnuue IM.1.
Ta6nuua .1 — Komangbl npotokona OBEH

KomaHga

| HASH | DaHuble 3anucu |  [OaHHble uTenns | MpumevaHue

O6uwue napameTpbl (HeT UHAEKcaLmK)

Mmsa npubopa dEv D681 HeT Ctpoka ASCII, 8 6ant Tonbko YyTeHune
MB110-8C

Bepcus nporpammbl 2D5B HeT ASCII, 5 6anT Vx.yy Tonbko YTeHue.

VEr X — Homep Bepcun, YcTaHaBnvBaeTcs
YY- Homep npeanpusaTMem-
nogsepcuu n3rotoBuTENEM

MpyynHa 92ED HeT Byte: Tonbko YTeHue.

nocnegHero crapta 0 — nporpaMmHbiIi

nporpaMmbl cbpoc;

npubopa 6 — annapart. cbpoc;

exit 7 — BKIN. NUTaHus;
8 — cbpoc ot WDT




MpogonxeHune Tabnuubi .1

KomaHga

| HASH |

HaHHble 3anucu/yteHns

MpumeyaHus

KoHdurypaumoHHblie napameTpbl cetu RS-485 (HeT mHgekcauum)

CkopocTb obMeHa B760 (B)ytezi 4 6ot/ 3anuce/UTeHne
— 2,4 kbur/c; _

BPS 1_4'8 keuric: o ymonyaruto — 2

2 - 9,6 kbuT/c;

3 — 14,4 xbut/c;

4 — 19,2 kbuT/c;

5 — 28,8 kbutl/c;

6 — 38,4 kbut/c;

7 — 57,6 kbuT/c;

8 — 115,2 kbut/c
Twn koHTpons E8C4 | Byte: 0 — KOHTpONS HeT; 3annck/MTeHne.
YeTHOCTU 1 — YeTHOCTb; o ymonuaxuro — 0
PrtY 2 — HEYeTHOCTb
Konuyectso cton-out | B72E Byte: 0 — oguH; 3annck/MTeHue.
Shit 1-paBa o ymonyaHuro — 0
Appec npubopa 9F62 Word_16: ot 0 go 2047 3annck/MTeHne.
Addr Ecnwu pnuHa agpeca (A.Len) paBHa 8 6uT, a Mo ymonya+uto —16

agpec bonblie 255, To npubop He ByaeT

0oTBeYaTb Ha Mobble KoMaHgbl B CETU
OnvHa agpeca 1ED2 | Byte: 0 — 8 6ur; 3annce/MTeHne.
A.Len 1-116ut o ymonyaHuro — 0
3apepxka nepegayn CBF5 Byte: 3anucb/HTeHue.
KBUTAHLIMKN ot 0 go 45 wmc Mo ymonyaHur — 2
rS.dL
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MpoaomkeHune Taénuubli .1

KomaHga HASH OaHHble 3anucu | [aHHble YTeHus MpumeyaHue
3anucb n3meHeHui B 8403 Het Tonbko 3anncb
3HEProHe3aBUCKMYHO
namsTb U Nepexoa Ha
HOBblE CETEBbIE
HaCTPONKN
Aply
Kop nocnegHen 0233 Het Byte: ot 0 go 255 Tonbko YTeHue.
CeTeBOW OLUMOKM Mocne Kopabl owmnbok B
n.Err BKITOUEHMS] onvcaHuy NpoTokona

npubopa — 0 OBeH
KoHdumrypaumoHHble napameTpbl (MHAekcaumsa ot 0 go 7)
Twn BxogHoro ¢uneTpa, 0864 Byte: 0 — oTk; 3anuce/UTeHne.
obLuero aAns Bcex 1-50Tu, 1-ronopsaka; o ymonyaHuro — 0.
KaHarnos 2 - 50T, 2-ro nopsaka; WHpoekcaumm HeT
ComF 3 - 50Ty, 4-ro nopsaka;
4 — 200 ', 1-ronopsigka
TWn NoaKntoYaemMoro 932D Byte: ﬁ)— Karhaﬂ Ogg'l; A 3anucb/MTeHue.
—oT4 po 20 vA; _

ﬁ]alqvu(a 26710 30 20 WA Mo ymonyaHuro — 1

3-010005MA;

4—010p8010B
HwxHsia rpanmua 34E0 Float_32 (IEEE 754) 3anuce/YTeHue.

[avanasoHa n3MepeHus
aKTUBHOrO AaTyunka
Ain.L

Mo ymonyaHuro — 0,0
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MpoaomkeHune Taénuubli .1

KomaHpa HASH [OaHHble 3anucu/yTeHnsa MpumeyaHus
BepxHsia rpaHuua E2FD Float_32 (IEEE 754) 3anuck/HTeHne.
OvanasoHa nsmepeHus Mo ymonyaHuro —
aKTMBHOrO JaTyunka 100,0
Ain.H
CMelweHe B3EB Byte: 3anuck/MTeHne.

. otr0p04 Mo ymonyaHuto — 2
AecsaTuyHon To4km dP
OrpaHuyeHne cKopocTu 6EB5 Byte: 3anuce/lTeHne.
N3MeHeHus oT 1 o 200 agnanasoHa / ¢ Mo ymonyaHuro —200
MN3MepsIeMOoro curHana (B paszax)
(nukoBbIN UNBLTP)
Peak
Tun BbIXOAHOIO 7FC6 Byte: 3anucbk/HTeHue.
cdunbTpa 0 — OTxm; Mo ymonyaHuto — 0
OutF 1- Exp

oT 2 go 16 — ck. cpegHero, L =2 - 16

[MocTosiHHas BpemeHu 1659 Word_16: ot 10 go 10000 mc 3anuce/lTeHne.
ons o ymonyaHuto —10
3KCMOHEeHLMansLHoro
dunbTpa
in.Fd
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OkKoH4aHue Tabnuubli .1

Komanpa HASH HaHHble [aHHble YTeHUs Mpumeyanne
3anucu
3anncb N3MeHeHui B 3Hepro- 0OE9 Het Tonbko 3anuchb.

He3aBMCUMYHO NMamMsiTb 1
NpYMEHEHNE HOBbIX
napameTpos

INIT

MHpekcaumm
HeT.
AHanornyHa
komaHge Aply,
HO nepexopn Ha
HOBbIE CEeTEBbIE
HaCTPOWMKN He
BbINOHAETCA

OnepaTuBHbIe NapaMeTpbl (MHAeKcauus B agpece oT 0 oo 7)

Vi3amepeHHoe 3HaueHue iRD 3BC3 Het int_16 (pe3.nam. * 107.) | Tonbko uTeHne
M3amepeHHoe 3HaveHne 7F65 Het int_16 — pe3. uam.* 10" | Tonbko YTeHve
iRDt + Word_16 (meTka

OTHOCUTENBHOIO

BpEMEHW, IMCKPETHOCTb

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

(MeTka OTHOCUTENBHOTO

BpEMEHW Bpems,

anckpeTHocTb 10 mc)
YTeHune cTaTyca pe3ynbTaToB 69BE Het Byte: KogunposaHue Tonbko YTeHue

n3mepenHuns SRD

cTatyca B 1abn. .2

53




Mpumeyanne — [Npu BeinonHeHun komaHp iRD, iRDt n Read, ecnu pesynbrat nsamepenus
HEKOPPEeKTHbIN, TO Ha KOMaHdy BO3BpaLiaeTcsi cooblieHne 06 WCKMIOYMTENbHON CUTyauuu OrVHON
oavH 6anTt. KognpoBaHune UCKMoYmMTeNbHbIX CUTYaLuin npuBeaeHo B Tabnuue IM.2.

Tabnuua I'.2
KoaunpoBaHue Koa ucknountensHomn
CTtaTyc usmepeHus cratyca cuTyauum AnA KoMaHg,
komaHabl SRD iRD, iRDt, Read
3amepeHue ycnewHo 0x00
3HayeHve 3aBeJOMO HEBEPHO 0xFO 0xFO
[aHHble He roToBbI OxF6 0xF6
[aTumk OTKNHOYEH OxF7 0xF7
VI3MepeHHOe 3Ha4yeHne CrMLLIKOM BENTNKO OxFA OxFA
Vi3mMepeHHoe 3Ha4YeHne CNULLKOM Masno O0xFB 0xFB
O6pbIB gaTyuka OxFD OxFD
HekoppeKTHbI KanMbpoBoYHbIN KO3hULMEHT OxFF OxFF
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.2 KomaHabl npotokona ModBus

2.1 Onsa npoTtokona ModBus peanv3oBaHO BbINOMHEHWNE CREAYIOLWMX PYHKLUIA:
— 03, 04 (read registers) — YTeHWe OOQHOTO NN HECKOJBbKUX PErUCTPOB;

06 (preset single register) — 3anucb 0gHOroO perncTpa;

16 (preset multiple registers) — 3anucb HECKONBKNX PETUCTPOB;

— 17 (report slave ID) — yTeHne nmeHn npubopa n BepcUM NporpamMmmei.

Ecnu agpec npubopa paseH Hynto, Ans npotokona ModBus 370 WwWnpokoBeLlatenbHbln agpec, v
npnbop GyaeT BLINOMHATL KOMaHAbl 3anvcu, HO He OyaeT OTNpaBnsATb KBUTAHUMW Ha MPUHATbIE
komaHabl. Ha agpeca 6onee 247 npnbop pearvpoBaTtb He byaerT.

2.2 Ona dyHkumi 03, 04 n 16 gonyckaeTcs 3anuCb WM YTEHWE PEerMcTpoB, OTHOCHALLMXCH
TONbKO K OfHOW komaHge. lMpu nonbiTke 3anmcaTtb WNKW MPOYMTaTb PErmcTpbl HECKOMNBbKMX KOMaHA,
Bo3BpallaeTca owwubka 4 («Failure in associated device»). WckmtoueHne cocTaBnsoT perncrpbl
onepaTvBHbIX MNapaMeTpoB, KOTOpble MOryT ObiTb BCE CYMTaHbl OAHOW KOMaHAOW, NpuU 3TOM
HayanbHbI agpec perncTpa MoxeT ObiTb NoObIM B Mpefenax aapecoB onepaTuBHbIX NapameTpoB.

Ons dyHkuun 03 u 04 npwu MonbITKe MNpoYMTaTb PErucTpbl, NPeAHasHavyeHHble TONbKO Ans
3anvcy, Unu Npy nonbiTke obpalleHust K HeCcyLecTBYIOLMM permctpam Bo3Bpaliaetcs owwnbka 2
(«lllegal data address»).

Onsa dpyHkumn 06 1 16 npu nonbITKe 3anucaTb PerncTpbl, NpegHasHayYeHHble TONbKO ANS YTeHUs,
UM npu nonbiTke obpalleHns K HecyllecTBYOLWMUM perucTpam BosspaliaeTcs owwmbka 1 («lllegal
functiony).

HasHayeHusi pernctpoB, wucnonb3yembix Anst dyHkumi 03, 04, 06 n 16, npuBeaeHbl B
Tabnuue I.3.
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Ta6nuua .3

KomaHga Appec OaHHble [aHHble YTeHusA MpumeyaHue
peructpa 3anucum
O6wwme napameTpbl
MpuunHa nocnegHero 0x88 Het Word_16: Tonbko YTeHue
cTapTta nporpamMmbl 0 — nporpaMMHbIi c6poc;
npubopa 6 — annapart. copoc;
exit 7 — BKJ1. MUTAHUS;
8 — cTopoxeBon TanimMep
Koa nocneaHen 0x90 Het Byte: o1 0 go 255 TonbKo YTeHne
CeTeBOW OLIMOKM Mocne BkntoYeHus
n.Err npubopa — 0
KoHdpurypaumnoHHblie napameTpbl cetn RS-485

CkopocTb obmeHa 0x30 Word_16: 3anuck/MTeHne.
BPS 0-2,4 kbut/c; 1— 4,8 kbuT/c; Mo ymonyaHuto— 2

2 -9,6 kbut/c; 3 — 14,4 kbut/c;

4 —19,2 kbut/c; 5 - 28,8 kbut/c;

6 — 38,4 kbut/c; 7 — 57,6 kbuT/c;

8 — 115,2 kbut/c
Twvn KoHTpons 0x38 Word_16: 3anuce/UTeHne.
YeTHOCTU 0 — KOHTpOMA HeT; o ymonyaHuto— 0
PrtY 1 — YeTHOCTb;

2 — HEYETHOCTb
Konwnyectso cton-6ut 0x40 Word_16: 3anuce/HTeHne.
Shit 0 — oauH; o ymonyaHuto— 0

1—paBa

56




MpoaomkeHne Taébnuubi .3

Komanpga Apnpec OaHHble [aHHble YTeHus MpumeyaHue
perucrtpa 3anucu

3apepxka 0x48 Word_16: 3anuce/HTeHne.
nepegauu ot 0 go 45 mc o ymonyaruto — 45
kBuUTaHUMM rS.dL
Appec npubopa 0x50 Word_16: ot 1 po 247 3anuce/HTeHne.
Addr o ymonyaHuro —16
3anncb n3MeHeHui 0x78 Word_16: 0 Tonbko 3anucb
B 3Hepro-
He3aBWCUMYIO
namsitb u
nepecTponka
ceTeBbIX

napametpos Aply

KoHdmrypaumoHHble napameTpbl

Twn BxogHOro
cdunbTpa, obLero
Ons BCex kaHanos
ComF

0x28

Word_16: 0 — oTkn;

1-501Tu, 1-ro nopsgka;
2 —-50Tu, 2-ro nopsgka;
3 —-50Tu, 4-ronopsgka;
4 —200 'y, 1-ro nopsigka

3anuce/MTeHue.
o ymonuyaruto — 0

Tun
noaknio4yaemMoro
nartyvka

In-t

0x00 — 1 kaHan
0x01 — 2 kaHan

6).(07 — 8 kaHan

Word_16: 0 — kaHan oTkI.;
1—-014 go 20 MA;
2 —-0T1 0 [0 20 MA;
3-0T10p005MA;
4-010p010B

3anucb/MTeHue.
o ymonyaHuro —1
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MpoaomkeHne Taébnuubi .3

KomaHnga Appec peructpa [aHHble 3anucu/yTeHus MpumeyaHune
HwxHsia rpanmua 0x58,0x59 — 1 kaHan | Float_32 (IEEE 754). 3anucb/MTeHue.
auanasoHa 0x5a,0x5b — 2 kaHan | 3HaveHne xpaHuTCs B ABYX Mo ymonyaHuro — 0,0
N3MepeHust rocrnefoBaTenbHbIX

aKTUBHOrO AaTyunka
Ain.L

6>-<66,0x67 — 8 kaHan

peructpax. CtapLuvne
paspsiabl XpaHaTcs B
perucTpe, umeroLLeM
MEHbLUNIN agpec

BepxHsis rpaHuua 0x68,0x69 — 1 kaHan | Float_32 (IEEE 754). 3anucb/MTeHne.
AnanasoHa 0x6a,0x6b — 2 kaHan | 3HayeHue xpaHuTCH B ABYX o ymonyaHuto —
U3MepeHns . nocnenoBaTesibHbIX 20000,0
aKTMBHOrO gaTuyuka 0x76,0x77 — 8 kaHan | peructpax. Ctapuue
Ain.H paspsibl XpaHATCA B

pervucTpe, metoLLem

MEeHbLUWIA agpec
CwmelleHne 0x20 — 1 kaHan Word_16: 3anucb/MTeHne.
LECATUYHOW TOYKM 0x21 — 2 kaHan or0po4 Mo ymonyaHuto — 0
dP

0x27 — 8 kaHan

OrpaHuyeHve 0x08 — 1 kaHan Word_16: 3annck/MTeHne.
CKOpoCTN u3meHeHnst | 0x09 — 2 kaHan oT 1 go 200 gnanasoHa / ¢ o ymonyaHuto —200
n3mepsiemMoro (B pasax)
curHana (N1KoBbIi 0x0f — 8 kaHan
dunbTp)
Peak
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MpoponxeHune Tabnuubl .3

KomaHnga Appec perucrtpa OaHHble OaHHble MpumeyaHne
3anucu YTeHus
Twn BbIXOOHOTO 0x10 — 1 kaHan Word_16: 0 — OTkm; 3anuce/MTeHue.

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

0x17 — 8 kaHan L=2-16
[MocTosiHHas 0x18 — 1 kaHan Word_16_16: 3anuce/HTeHne.
BpeMeHu ans 0x19 — 2 kaHan oT 10 no 10000 mc o ymornyaHuo—10
3KCMOHEeHUManbHo | ...
ro unbTpa 0x1f — 8 kaHan
in.Fd
3anucb 0x80 Word_16: 0 Het Tonbko 3anuchb.
N3MEHEHUN B KomaHga aHanormyHa
3Hepro- komaHge Aply, HO
He3aBUCUMYLO nepecTpoika
namsTb 1 ceTeBbIX NapameTpoB
npuMeHeHne He BbIMOMHAeTCS
HOBbIX
napameTpoB
INIT
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OkoH4aHue Tabnuubl .3

Komanpa Appec peructpa [aHHble [aHHbIe YTeHUA Mpume-
3anucum YaHue
OnepaTvBHbIe NapaMeTpbl
MamepeHHoe | 0x100 — 1 kaHan Het int_16 — Tonbko
3HaveHune 0x101 — 2 kaHan pes. uam * 10%* yTeHne
iRD
0x107 — 8 kaHan
M3mepeHHO 0x108, 0x109 — 1 kaHan Het int_16—pe3. nam*10T+ Tonbko
e 3HadyeHne | 0x10a, Ox10b — 2 kaHan +Word_16 (MeTka yTeHne
iRDt OTHOCUTENNBHOTO BPEMEHMU,
0x116, 0x117 — 8 kaHan auckpeTtHocTb 10 Mc)
YTeHne 0x118 — 1 kaHan Het int_16: Tonbko
craTyca 0x119 — 2 kaHan KoaupoBaHue ctartyca B yTeHune
pesynbtaToB | ... Tabnuue .4
U3MepeHns 0x11f — 8 kaHan
SRD
MamepeHHoe | 0x120, 0x121, 0x122 — 1 kaHan Het Float_32 (IEEE 754) — pes. Tonbko
3HayeHve 0x123, 0x124, 0x125 — 2 kaHan nam +Word_16 (meTka yTeHune
Read OTHOCUTENBHOIrO BPEMEHMU,
0x135, 0x136, 0x137 — 8 kaHan avckpeTHocTb 10 Mc)

MpumeyaHue — Ha HekoppekTHble AaHHbIe Tuna Int_16 Bo3BpallaeTca 3HaYeHne MuHyc 32768.
Ha HekoppekTHble faHHble Tuna Float_32 Bosspalyaetcs 3HayeHne NaN. [MpuunHy HekoppekTHOCTM
N3MepeHHbIX AaHHbIX BbIACHAIT 4TeHnem cratyca (SRD). KogupoBaHue cTtaTyca npuBegeHo B
Tabnuue I.4.
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Ta6bnuua .4

Cratyc usmepeHums

KogupoBaHue ctatyca SRD

N3mepeHue ycnewHo 0x0000
3HavyeHue 3aBe4OMO HEBEpPHO 0xFO000
[aHHble He roToBbI 0xF006
[aTynK OTKIIOYEeH 0xF007
M3mMepeHHOe 3HaYeHne CNULIKOM BeJIMKO 0xFOO0A
N3mepeHHOe 3Ha4YeHMne CNULLIKOM Mano 0xF0O0B
O6pbIB gaTyuka 0xFOOD
HeKoppeKTHbIN KannbpoBOYHbIN KOIPPULNEHT 0xFOOF

2.3 ®yHKuMa 17 no3sonsaeT Nony4nTb MMS Npubopa 1 BepCuio NporpamMmMHOro obecneyeHus.
B tabnuue .5 npeactaBneH 3anpoc Ha YTEHWE VMEHU U BepCcuK NporpamMmMHoro obecneveHns

npubopa c agpecom 12.

Tabnuua .5
Apnpec DyHKUMNA KoHTponbHas cymma
12 17 Y4
OTBeT Ha cyHkumio 17 npeacrasneH B Tabnuue I.6.
Ta6nuua .6
Aapec PyHKUMA Kon-Bo 6anT AaHHbIX OaHHble 15 6anT KoHTponbHas cymma
12 17 15 MB110-8AC VX.YY Y4

Npumeuanue — Mons X 1 YY onpenensotcs NpeanpusTMeM-u3roTosBuTeneM.
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.3 Komangbl npotokona DCON

I.3.1 'pynnoBoe cunTbiBaHUe AaHHbIX

Mocbinka: #AA[CHK](cr),
raoe AA — agpec mogyns, ot 00 go FF;
[CHK] — koHTpOmbHas cymma;
(cr) — cumBon nepesoga ctpoku (0x0D).
OtBeT: >(naHHble)[CHK](cr),
roe (maHHble) — 3anvcaHHble noapsin 6e3 npobenoB pesynbTaThl M3MEPEHUs MO BOCbMWU
KaHanam U3MepeHun B OEeCATUYHOM MNpeAcTaBneHun. [nuHa Kaxagow 3anucyu o6 ogHOM M3MepeHun
paBHa NATM CMMBONaM, MpPUYEeM OeCsTUYHas Todka MoXeT OblTb cMelleHa He Goree yem Ha fBa
3Haka. [pu nepepave 3HaveHut meHee 10 B Havane 3HaveHus pobGasnsietca 0. Ha mecte
HEJOCTOBEPHbIX AaHHbIX Nepefaércs 3HadeHne MuHyc 999.9.
Mpumep — > +100.23+34.050+124.56+07.331-101.45+1038.9-50.501+05.880[CHK](cr).
Mpw cuHTakcnyeckon owmnbke nnm owmbke B KOHTPOSIBHOW CYMME He BblAaeTCsl HUKAKOro oTBeTa.

3.2 NokaHanbHOe CYNTbIBaHME gaHHbIX

Mocbinka: #AAN[CHK](cr),
raoe AA — appec mogyns, ot 00 go FF;
N — Homep kaHana, cumBonbl oT 0 Jo 7;
[CHK] — koHTpOfbHas cymma;
(cr) — cumBon nepesoga ctpoku (0x0D).
OTBeT: > (aaHHble)[CHK](cr),
roe (@MaHHble) — OecsiTMMHOe npeacTaBrieHVe pesynbTaTa M3MEpeHWst CO 3HakoMm (NsiTb
3Havawmx undp). Ha mecte HegoCcTOBepPHbIX AaHHbLIX NepefaéTcst 3HayeHne MmuHyc 999.9.

Mpumep — >+120.65.
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Mpwn 3anpoce AaHHbIX C HecyLlecTByoLero kaHana Belgaetcs oteetT ?2AA[CHK](cr).
Mpwn cuHTakcmyeckoi owmnbke nnm owmnbke B KOHTPOMNBLHOW CyMMe He BblAaeTCcsl HUKakoro oTeeTa.
.3.3 CuutbiBaHMe MMeHU npubopa
Mocbinka: $AAM[CHK](cr),
roe AA — apgpec mogyns, ot 00 go FF,
[CHK] — koHTponbHas cymma,
(cr) — cumBon nepesoaa ctpoku (0x0D).
OtBeTt: !AA(umsa npubopa(9 cumsonos))[CHK](cr).

Mpumep — 'AAMB110-8AC[CHK](cr).

[Mpu 3anpoce AaHHbIX C HecyLecTBYyoLero kaHana Bolgaetcst oteeT ?AA[CHK](cr).

|-|pl/l CUHTaKCU4eCKOW oLInbKe nnm owmndke B KOHTpOﬂbHOVI CyMMe He BblJaeTCA HUKaKoro oteeta.
I.3.4 CuuTbiBaHMe Bepcum NporpaMmmbl npubopa

Moceinka: $AAF[CHK](cr),
roe AA — agpec mogyns, ot 00 go FF,
[CHK] — koHTponbHas cymma,
(cr) — cumBon nepesopa ctpoku (0x0D).
OtBeT: !AA(Bepcusi(7 cumsonos))[CHK](cr).
Mpumep — 'AAVX.yy[CHK](cr).

Mpwu 3anpoce AaHHbIX C HecyLllecTByoLero kaHana Belgaetcs otset ?AA[CHK](cr).
Mpw cuHTakcnyeckon owmnbke nnm owmbke B KOHTPOSIBHOM CYMME He BblAaeTCsl HUKAKOro oTBeTa.
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MpunoxeHne O
MeToauka HOCTUPOBKMU

lOctnpoBka npubopa BbINOMHAETCA C MCMONb30BaHWEM 00Pas3LIOBbIX UCTOYHMKOB CUrHamnoB Toka
(5 MA 1 20 MA) 1 HanpsikeHns (10 B) ¢ knaccom TouHocTM He xyxe 0.05%.

OctupoBka npubopa npegnonaraeT nocnefoBaTenbHOE BLINOMIHEHWE OCTUPOBKW  ANs
crneaywLmMX TUNOB AaTyMKoB: «TOK OT 0 Ao 5 MA», «Tok oT 0 go 20 MA» n «HanpsbkeHne ot 0 oo
10 B».

[ns BbINONMHEHUs1 IOCTMPOBKM HEOBXOAMMO MOAKIIYUTE MPUOOP K KOMMBLIOTEPY,  BKMOYUTH
nuTaHne npubopa 1 3anycTuTb Ha BbinonHeHue nporpammy «KoHdurypatop M110». MNMocne 3anycka
nporpaMMbl OHa AOSHKHA aBTOMAaTUYECKW OBHapYXMTb NOAKMIOYEHHBIN NpUbop M B BEPXHeN 4actu
OCHOBHOrO OKHa BbIBECTU Ha3BaHWe nogkntoveHHoro npnbopa «MB110-8AC».

tOcTnpoBky npnbopa Heo6xoAMMO BbIMOMNHATL B CrieAytoLLen nocneaoBaTenbHOCTY:

— B MEHI0 NnporpamMmMbl Pexumel nporpammel BbibpaTe NyHKT KOCTUPOBKa;

— B OTKpbIBLUEMCS OKHe BBeCTM koA Joctyna 171 W KpaTKOBPEMEHHO HaXaTb KHOMKY
«[MpooomxuTby;

— B OTKPbIBLUEMCS OKHE BbIOpaThb TUM IOCTUPYEMOro AaTyMKa U KpaTKOBPEMEHHO HaXaTb KHOMKY
«MpopomknTby;

— nopgaTb Ha BXOA4 MEpPBOro KaHama MWHUMarnbHbBI CUrHanm OCTUPYEMOro Aartyuka un
KpaTKOBPEMEHHO HaxaTb KHOMKy «[lpogomxutb». [lpn OCTMPOBKE TOKOBOrO AaTyuka
HeobXoAMMO BXOA, NEPBOrO KaHamna OCTaBWUTb OTKMIOYEHHbIM. [pu l0CTMPOBKE AaTyvka
HanpsikeHns HeobxoAnMOo BXOA NepBOro kaHana 3akopoTuThb;

— CMycTA BpeMs OKOMO [ABYX CeKyHA B OKHe MNporpamMbl AOMKHbl MOSIBUTLCS pesynbTaTbl
IOCTUPOBKM CMELLEHVS; eCnu t0CTUPOBKa CMELLIeHUSt MpoLUna ycrnewHo, crepyeT nepevTtn K
crnepytoLieMy MyHKTY, €Clu MpW BbINOMHEHWN HOCTMPOBKM CMELLEHNs npousoLuna owmbka,
HeobXoAnMO YCTPaHUTb HEeWCNPaBHOCTb U KPaTKOBPEMEHHO HaxaTb KHOMKy «[loBTOpUTb»
(NpuyMHamy oWwMBKM HOCTUPOBKM CMELLEHUS MOryT ObiTb OTCYTCTBME CBA3M C Npubopom,
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OTCYTCTBME Ha BXOAE NepBOro kaHarna MWHMMAanbHOrO curHana Ans ICTUpYeMoro Agartvuka
unu otkas npubopa);
— nocne ycrneLHon I0CTUPOBKN CMELLLEHUST JOMKHO MOSIBUTLCSA OKHO C NpurnalleHnem nogaTb Ha
BXOA, MEpBOro KaHana makcuMarnbHbIi curHan tctupyemoro gatyumka (5 mMA +£ 0,05 % — ans
natymka «0-5 MmA», 20 MA £0,05% — ans gatumka «0 — 20 MA» n1 10B +£0,05% — ans
patunka «0 — 10 Bw»); nocne nogaunm Ha BXxo4 nepBoro kaHama Tpebyemoro curHana
HeobXoANMO KpaTKOBPEMEHHO HaXaTb KHOMKY «[1poaomkuTby;
— CMycTA Bpemsi OKOMO ABYX CeKyH4 B OKHE MporpaMMbl [OMKEH MOSBUTLCA pesynbTaTt
I0CTUPOBKN MaclwiTaba; ecnv CTUPOBKA MacliTaba npoluna ycnewHo, crnegyet nepenTn K
criegylowemy MNyHKTY, €Cru Mpu BbINOMHEHWM KOCTUPOBKM MacwiTaba npousowna owmbka,
HeobXOAMMO YCTPaHUTb HEWCMPAaBHOCTb M KPaTKOBPEMEHHO HaxaTb KHOMKY «[oBTOPUTbY»
(MpuynHamMmn oOwWMBKM CTUPOBKM MacwTaba MoryT ObITb OTCYTCTBME CBSA3M C NpUGOpOM,
OTCYTCTBME Ha BXOAEe MEepBOro kaHana Tpebyemoro cvurHana Ans cTMpyeMoro AaTtynka unm
oTka3 npubopa);
— rocne yCneLHON I0CTUPOBKN MacluTaba JOMKHO MOSIBUTLCA OKHO C NMpUrnalleHneM 3anucaTtb
pe3ynbTaTbl HOCTUPOBKM B SHEProHE3aBUCUMYD NaMsiTb; KPaTKOBPEMEHHOE HaXaTue KHOMKM
«MpooomknTe» BbI3bIBAET Onepauuio 3anucu pesynbTaToB KCTUPOBKM BbliOpaHHOro Tuna
AaTyvKa B 9HEProHe3aBUCUMMYIO NamsaTb nNpubopa (owmnbka BbINOMHEHUS 3anucy pesynbTaToB
IOCTUPOBKM B 3HEProHe3aBUCHMYK NaMsiTb MOXET ObiTb Bbl3BaHa OTCYTCTBMEM CBSI3U C
npubopoM unm oTkasom npmodopa).
KOcTupoBky npubopa Ha niobom 3Tane MOXHO NpepBaTb KPaTKOBPEMEHHbIM HaXaTheM KHOMKU
«OTMeHay.

[na Bo3BpaTa k npeAblaywemMy atany CTUPOBKM HEOOXOANMO KpaTKOBPEMEHHO HaxaTb KHOMKY
«Hasapy».

Mocne BbINONHEHWUS LOCTUPOBKYK A5 BCEX TPex TUMNoB AaTymkoB npubop rotos k paboTe.
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