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Mpeaynpexaarowme coobLieHUs
B O0aHHOM PYKOBOACTBE NPUMEHAKOTCA cneytowimne npenynpexngeHua:

ﬁ OMACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeACTBEHHOM yrpo3e OonacHOM CUTyaLuu,

KoTopasi NpMBedeT K CMepTN Ui Cepbe3HOi TpaBMe, ECIv ee He NPeaoTBpaThTb.

BHMMAHUE
4 : \ | Kntouesoe cnoso BHYUMAHWE coobLiaet 0 noTeHuManbHO onacHoM cuTyauum, Kotopasi MOXeT
NPUBECTM K HEOONbLUMM TpaBMam.

CD NPEAYNPEXOEHUE

KntoueBoe cnoso MNMPEOYMNPEXOEHWE coobliaeT o noTeHuManbHO onacHoM cuTyaumm, Kotopas
MOXET NPUBECTU K NOBPEXAEHMIO UMYLLECTBA.

NMPUMEYAHUE
m Kniouesoe cnoso NPUMEYAHUE obpaliuaet BHMMaHue Ha nonesHble COBETHI Y PeKOMeHAauuu,

a Tarke nHdopmaumio Anga acpdekTMBHoM 1 6ezaBapuiiHon paboTbl 060pyL0BaHKS.

OrpaHquHMe OTBeTCTBEHHOCTU

Hu npu kaknx obcTosTenbcTBax OOO lNpounsBoactBeHHoe 06beanHeHne OBEH 1 ero koHTpareHTbl He OyayT
HECTU HOPUONYECKYID OTBETCTBEHHOCTb M He OyayT npusHaBaTb 3a COOOM kakme-nmbo obsizaTtenbcrBa B
cBA3NM C nobbiM  yulepOboM, BO3HMKIWIMM B pesyrbraTe YCTAHOBKM WM  UCNOMNb30BaHMsA npubopa
C HapyLleHMeM OeNCTBYIOLEN HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTALNN.




Ucnonb3yemble ab6peBuaTypbl U TEPMUHDI

AL — aHanoro-undpoBo npeobpasoBarerns.

Uma napameTtpa — Habop CMMBONOB, OAHO3HAYHO ONpeAensLLNA AOCTYN K NapaMeTpy B npubope.
MHpekc napameTpa — YMCMNOBOE 3HAYEHNE, OTNMYatoLLee napamMeTpbl OOHOTUMHBIX S1IEMEHTOB C
OOWHaKOBbLIMU UMEHAMMU.

KoHdurypaums — COBOKYNHOCTb 3HA4YEHWI MapaMeTpoB, onpeaenstowmx paborty npmbopa.
KoHdurypaumoHHblie napameTpbl — NapameTpbl, onpegensiowme koHdurypaumio npubopa. 3agatorcs
B Nporpamme-KoHdurypatope.

MacTep cetn — npu6op (nnm MK), nHnummpyrowmn odbmeH gaHHbiMu B cetn RS-485 mexay
OTMpaBuTENEM U NofyyaTenem AaHHbIX.

OnepaTuBHbIE NapaMeTpbl — AaHHbIe, KOTOPbIe Npubop nepenaet no cetn RS-485.

MK — nepcoHarnbHbIN KOMNbIOTEP.

CeTteBble napameTpbl — CryXebHble NapaMeTpsbl, onpeaensioLne paboty npmbopa B cetn RS-485.



BBeageHue

HacTosilee pyKkoBOACTBO NO 3KchnyaTauuMu npegHasHadeHo Ans  O3HaKOMMEHUs OBCnyXuBaloLero
nepcoHana c yCTPOWCTBOM, MPUHLMNOM AEeNCTBUSA, KOHCTPYKUMEN, paboTon 1 TEXHUYECKUM 0BCnyXnBaHmem
mMogyns anektponameputensHoro M3110-1M (B AanbHenwWweM No TEKCTY MMEHYEMOIO «Nprnbop»).

[NogkntodeHne, perynnpoBka n TeXO6CJ'Iy)KVIBaHVIe anl60pa OOJIKHbI npon3BoanTbCA TOJIbKO
KBaJ'IVIC*)VILWIpOBaHHbIMVI cneumanncTtamMmm nocre npovYTeHna HacTodLllero pykoBsoactea no akcniyatauuu.



1 HasHauyeHue

1 Ha3HauyeHue

Mpnbop npegHasHayeH ANS U3MEpPeHUss napameTpoB OOHOMAa3HOW 3MNEKTPUYECKOW CeTU, TaKuUX Kak
HanpshXeHune, TOK, YacToTa, MOMHas, akTMBHas U peakTMBHas MOLUHOCTM U KO3(PULMEHT MOLLHOCTU (COS®),
npeobpasoBaHus ero B LM POBOM Kog 1 nepeaadn pe3ynsratoB uamepeHnii B ceTb RS-485.

anI60p MOXEeT ObITb WCMONb30BaH B CoOCTaBe N3MEepUTENiIbHbIX CUCTEM KOHTpPONA W YynpaBlieHUsa
TEeXHOJ1I0r'm4eCKMmMim npoueccamMmm Ha npomMbILLUNEeHHbIX NpeanpuaTuax.

Mpnbop nsrotaBnmeaeTcs B cooTBETCTBUM C TY 4221-004-46526536-2011.



2 TexHn4yeckne XapaKTepucTukm n ycrnosua akcnnyaraumm

2 TexHU4eckue XAPaKTepUCTUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapPaKTepPUCTUKMN

Tabnuua 2.1 — XapakTepucTuku npubopa

HanmeHoBaHue 3HauyeHue
MutaHue

oT 90 oo 264 B nepemMeHHOro Toka (HOMUHanbHbIE
3HauveHus 110, 220 nnun 240) yactoTon
HanpsixeHue nuTaHus oT 47 po 63 'y (HomuHanbHbIe 3HaveHus 50 n 60 u);

oT 20 0o 375 B NOCTOSAHHOrO TOKa (HOMUHarnbLHOe
HanpsbkeHne 24 B)

MoTpebnsiemast MOLWHOCTL, He Gonee 5BA
Bxopabl
Bpewms onpoca, He 6onee 1c
Konun4yecTso kaHanos nsmepeHus 1
UnTepdeinc ceasun
WHTepderic cBasn c Mactepom cetu RS-485
MakcumansHoe KonmyecTso Npnbopos,
OAHOBPEMEHHO nofgkto4aeMblx kK cetn RS-485, He 32
Gonee
MakcumanbHas ckopocTb obmeHa no RS-485 115200 6ut/c
E}f&%“ﬁgﬁ;‘f”"" vicnone3yemele Ans nepenatin OBEH, ModBus-RTU, ModBus-ASCII, DCON
O6wme csegeHus
MabapuTtHble pa3mepbl npubopa 110 x 76 x 27 Mm
Macca npubopa, He Gonee 0,5«kr
CreneHb 3awuTbl KOpnyca:
* CO CTOPOHbI NepeaHe naHenu IP20
* CO CTOPOHbI KITEMMHOW KOMOAKU IPOO
CpenHsas HapaboTka Ha OTKas3 60 000 4
CpenHuii cpok cnyobl 10 ner

Tabnuua 2.2 — Uamepsiemble napameTphbl

[Onana3oH uamepeHun
OcHoBHas
WUamepsiembii napameTp Mpsimoe MopxnioyeHne c NorpewHocTb
noaKMIoYeHme UCNONb30BaHNEM N3MepeHuit
TpaHccopmaTopoB
MNepemeHHoe .
HanpPsKEHME ot 40 no 400 B ot 40 - 10300 4000 - 103 B +0,5%
lMepemMeHHbIN TOK o1 0,02 0o 5,00 A or2-1058005-105A +0,5%
AKTMBHasA MOLLIHOCTb ot 20 go 2000 Bt or8-108p002 - 107 Bt +1,0%
PeaktnBHas mowHoOCTb ot 20 po 2000 Bap or8-10-8 802 - 107 BAp +1,0%
[NonHas MOLHOCTb ot 20 go 2000 BA or8-108 002 - 107 BA +1,0%
YacTtoTa o1 45,00 0o 65,00 Ny, oT1 45,00 0o 65,00 'y +0,5%
+ 2,0 Npy MOLLHOCTH
KoadppmumneHT mowHocTm <30BA
ot 0,000 go 1,000 ot 0,000 go 1,000
(coso) A A + 3,0 NP1 MOLLHOCTY
=30 BA

[ononHuTtensHasa norpeLHoCTb U3MepPEeHUs!, BblaBaHHas:

*  M3MEHeHVeM TemnepaTypbl OKpY>KatoLLero Bo3ayxa OTHOCUTENBLHO HopMarnbHoM (Ha kaxaple 10 °C
n3MeHeHust Temnepartypbl) — He 6onee £ 0,5 %;

* MPUCYTCTBMEM B CUrHane He4YeTHbIX rapMOHUYECKNX COCTaBNSOWMX curHana — He 6onee £ 0,1 % Ha
kaxabinn 1 % ypOBHS HEYETHOWM rapMOHUKM OT OCHOBHOW YacTOTbl CUTHana;



2 TexHn4yeckne XapakTepucTukn n ycrnosua akcnnyaraumm

* MPUCYTCTBMEM B CMTHane HanpsKeHUst HeYETHbIX rApMOHMYECKNX COCTaBMALIMX cCurHana — He Gonee
1 0,1 % Ha kaxgbli 1 % ypOBHSA HEYETHOW rAPMOHMKN OT OCHOBHOW YaCTOTbl CUrHana.
Mpenen ooNoONHUTENBHOM NPUBEAEHHON NOrPELLHOCTU, BbI3BAHHOM:

* BO3[OEWCTBUEM 3MEKTPOMarHUTHbIX NoMex — He 6onee 0,2 npenena 0OCHOBHON NOrPELUHOCTY;
*  W3MEHEHWEM 4YacTOoThbl CETU OT €r0 HOMMHAINBLHOro 3Ha4YeHus Ao nboro B npegenax 4onycTUMoro
awanasoHa ot 47 oo 63 'y, He npeBbiwaeT 0,5 npegena 0CHOBHOM NOrPELLHOCTH

Bpems ycTtaHoBneHuns paboyero pexxuma npmbopa — He 6onee 5 MUHyYT.

Mo SKCI'IJ'IyaTaLI.VIOHHOVI 3aKOHYEHHOCTH r|p|/|60pb| OTHOCATCA K U3gennam BTOpOro nopsaaka.

2.2 N'anbBaHM4ecKasa nsonauus

Mpubop umeet cnegyroLme rpynnbl ranbBaHUYECKMN N30NMPOBAHHbLIX LENen:

* nuTaHus Nnpmnbopa;
* uHTepdenca RS-485;
*  N3MEepUTENbHOro BXOAA M LieNb 3aBOACKMX HACTPOEK.

OnekTpuyeckasi NPOYHOCTb N30MALMK BCEX rPYNM Lenen oTHocutensHo apyr apyra — 2500 B.

2.3 YcnoBus akcnnyaTtauus

MpuBop aKcnnyaTUpyeTcs B CEeayoLWMX YCroBUsIX:

* 3aKpblTble B3pbiBoGe3onacHble nomelleHns 6e3 arpeccuBHbIX NApoB U ra3os;

* Temnepartypa okpyxxatoLlero Bozayxa ot MmuHyc 20 go nntoc 55 °C;

* BEpXHWUW npegen oTHOCMTENbHON BnaxHocTu Bo3ayxa 80 % npu +35 °C n bonee HN3Knx
Temnepatypax 6e3 koHgeHcaummn Bnaru;

* atmocdepHoe gaeneHue ot 84 go 106,7 kla.

Mo yCTOMYMBOCTM K KNUMATUYECKMM BO3OENCTBUSIM BO BPEMS SKCMyaTaumMm npnbop COOTBETCTBYET rpynne
ncnonHeHnsa B4 no FOCT 52931.

Mo ycTon4YnBOCTU K BO3OENCTBUIO aTMOCdEPHOro Aasnenns npnbop otHocutea Kk rpynne P1 no FTOCT 52931.

Mo yCTOMYMBOCTU K MEXaHMYECKMM BO3OENCTBUSIM BO BPEMS SKCnyaTauum npubop COOTBETCTBYET rpynne
ncnonHeHnsa N2 no MOCT 52931.

Mo anekTpomMarHUTHOM COBMECTUMOCTU MOAyIM OTHOCATCA Kk obopygoBaHuto knacca A no FOCT P 51522.
Ecnn nogatoTca umMnynbCHblE MOMEXWU, TO AOMYCKaeTCs KpaTKOBPEMEHHOE MnpekpalleHne obMeHa no cetu
RS-485. O6meH AomKkeH BOCCTaHaBNMBATLCA CPady No OKOHYaHUU OEACTBUSI MOMEXM.



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

Mo cnocoby 3awWmuTbl OT MOpaXeHWs 3nekTpuyeckum TokoMm npubop cooTeBeTcTBYeT knaccy Il no
roCT 12.2.007.0.

Bo Bpems akcnnyaTaumMm u TexHudeckoro obcnyxuBaHus cnegyet cobniogate TpeboaHns MOCT 12.3.019,
«lMpaBun akcnnyatauum 3nNeKTPOyCTaHOBOK noTpebutenen» u «lpaBun oxpaHbl Tpyda Mpu aKchnyaTauum
3MNEKTPOYCTaHOBOK NOTpebutenemny.

Bo BpeMA 3Kcnnyartauun npm6opa OTKPbITble KOHTAKTbl KNeMMHUKa HaxoaATCA nod onacHbIM ANnA XU3HU
Hanps>XeHnew. I'IpM6op cnenyet yCtaHaBnmBatb B cneunann3npoBaHHbIX LLIKa(*)aX, 0OCTyNn BHYTPb KOTOPbIX
pa3peLleH TonbkKo KBaJ'II/Id)I/ILI,I/lpOBaHHbIM cneunanuncrtam.

JTiobble noakntodeHns K r|p|/|60py n pa6OTbI no ero TexHn4eckomy O6CJ'Iy)KMBaHI/IIO Npon3BOANTb TOJIbKO NMpU
OTKITKOYEHHOM NMUTaHnn npl/l60pa M NOOKIMKOYEHHbIX K HEMY yCTpOVICTB.

He O0onycKaeTCcd nonagaHne Brarv Ha KOHTakTbl BbIXOAHbIX pa3beMOB U BHYTPEHHUE 3NTEMEHTbI Mop,yneﬂ.

f BHUMAHUE
3anpeLlaeTcs ncnonb3oBaHve Moayrnen Npu Hanuunm B atmocdepe KUCHOT, Lernoden, Macern U UHbIX
arpeccuBHbIX BELLECTB.



4 MoHTax 1 geMoHTax

4 MoHTaX n 4eMOHTax

Bo Bpemsa MoHTaxa crnefyeT cobnogats Mepbl 6e3onacHoCcTu 13 pasgena 3.

Mepen yctaHoBkon npubopa crnegyeT NOArOTOBUTH MOCaAO0YHOE MECTO B LWKady 3nekTpoobopynoBaHus.
KoHcTpykumna wkadpa gomkHa obecneuuBatb 3awuty npubopa OT nonajaHus B HEro Brnarn, rpssn u
NMOCTOPOHHUX NPEAMETOB.

4.1 YcTtaHOBKa

Mpnbop mMoxeT ObiTb ycTaHoBneH Ha DIN-pelike 35 MM mnu 3akpenneH Ha BHYTPEHHEW CTeHke Lukada ¢
MOMOLLIbIO BUHTOB.

Mpubop cnegyeT ycTaHaBNMBaTh 3aLLENKON BHUS.
[ns yctaHoBku npubopa Ha DIN-pewiky crnegyet:

1. ToarotoButb MecTo Ha DIN-peike ansa yctaHoBku npubopa.

2. YctaHoBuTb Npubop Ha DIN-peliky.

3. C ycunuem npugasutb npubop k DIN-pelike oo dukcaumm salenku.
[ns nemoHTaxa npmubopa cnegyer:

1. OTCcoeguHUTb NIMHUK CBA3W C BHELLHUMMW YCTPONCTBAMMN.

2. B npoywuHy 3aLienku BCTaBUTb OCTPUE OTBEPTKM.

3. 3auwenky omxaTtb, nocne 4yero oteecty npmdop ot DIN-penku.

27 76

Fa)
5%
- |

102
95

110

PucyHok 4.1 — FTaGapuTHbIe U YCTaHOBO4YHbIE pa3Mephbl

4.2 OTcoegnHeHUEe KIeMMHbIX KONoAoK
[ns oTcoeanHeHns KNeMMHbIX KONIOAOK CreayeT:
1. OTKNIOYUTE NUTaHME MOAYNS U NOOKIMOYEHHbIX K HEMY YCTPOWCTB.
2. [logHATb KPbILUKY.
3. BbIKpyTUTb BUHTHI.
4

CHSATb KOnoaky.

4.3 «bbicTpasa» 3ameHa

KOHCprKLlI/Iﬂ KNeMMHUKa Nno3BosidAeT onepaTtnBHO 3aMEHUTb I'Ipl/l60p oes3 OeMOHTaXa NOAKIMKYEeHHbIX K HeEMY
BHELLHMX NUHUIA CBA3N.

[ns sameHbl npubopa cnegyer:
1. O6GecTounTb BCE NMMHMM CBA3U, NOAXOAsLLME K NPMBOpY, B TOM YUCIE NIMHUN NUTaHUS.

2. OTKPYTUTb KpenexHble BUHTbI MO KpasiM 06erx KNeMMHbIX KONOAOK npubopa.

10



4 MoHTax 1 oeMOoHTax

Otoenntb CbEMHYI0 4acCTb KaXKaoW KONoAKu oT an6opa BMecCTe C NnogKto4eHHbIMW BHELLHUMU
JIMHUAMU CBA3U C NOMOLLBLIO OTBEPTKU UMK ApYyroro nogxoadLero MHCTpyMmeHTa.

CHatb npubop ¢ DIN-penkn unum BelHyTb Npubop 13 wura.

Ha mecTo cHaToro npubopa ycTaHOBWUTL APYroii ¢ NpeaBapuUTesibHO yaaneHHbIMU pa3beMHbIMU
YacTAMU KNEMMHbIX KOMO/OK.

MoacoeamHnTb K yCTaHOBIEHHOMY an60py CHATbIE YaCTU KNEeMMHbIX KOJ10AO0K C NOAKIH4YEHHbIMU
BHELWWHNMU NTMHNAMU CBA3N.

3aprTMTb KpenexXHble BUHTbI MO KpaAam 06enx KNeMMHbIX KONodokK.

11



5 MopgkntoyeHne

5 MNMoaknroyeHune

Mpubop nogkntovaeTca No cxemaM u3 pasgerna 5.3 ¢ cobniogeHnem crnegylowert nocneaoBaTenbHOCTU
onepauumn:

1. ToacoeanHWTb NPUBOP K UCTOYHWUKY MUTAHWUS.

2. [logcoeamHnTb KaHan n3aMepeHus k Bxogy npubopa.
3. TloacoegnHuTb NUHKMK nHTEepdenca RS-485.
4

MogaTb NUTaHMe Ha npubop.

5.1 O6wme TpebOBaHMUA
Cnoco6bl nuTaHus npubopa:

* nuTaHne npmnbopa ot 220 B cneayeT ocyLlecTBNATb OT CETEBOIO onaepa, He CBA3aHHOTO
HEenoCpeACTBEHHO C NUTAHWEM MOLLHOIO cMoBoro obopyaosaHus. Bo BHellHel uenu
PEKOMEHAYETCSl YyCTAaHOBUTL BbIKMOYaTENb, 00ecneunBatoLmnin OTKNoYeHne npubopa oT ceTy;

* nuTaHne npubopa ot 24 B cnegyeT ocywecTBnsATb OT IOKarbHOIO UCTOYHUKA NUTaHWSI NOAXOASILLEN
MOLLHOCTU, YCTAHOBMNEHHOIO B TOM e LUKady 3nekTpoobopyaoBaHusl, B KOTOPOM yCTaHaBnNuBaeTcs
npuoéop.

Mpnbop cnegyet nogkniodaTth B ceTb RS-485 no AByxnpoBOAHOM CXxeMe BUTOM Mapon nNpoBodoBs, cobnionas
nonsapHocTb. lMpoBog A nogknioyaetcs K BbiBogy A npubopa, aHanorMyHo COedMHSATCA Mexgy cobon
BblBOAbI B. Ha KoHUaXx NuHMM pekoMeHayeTCs yCTaHOBUTb pPe3ncTopbl conpoTmeneHnem 120 Om.

[ns obecneyeHns HagEXHOCTU 3NEKTPUYECKNX COEQUHEHWIN BXOOHBIX KNEMM PeKOMeHAYyeTCs MCNomnb3oBaTh
kabenn ¢ MedHbIMWU MHOTOMPOBOMOYHBIMU Xunamu cedeHnem oT 0,75 go 1,5 MM2, KOHUbI KOTOPbIX nepen
NOAKIIoYEHMEM criegyeT 3a4nCTUTb U 3anyauTb U OKOHUeBaTb. XKunbl kabenew cnegyeT 3aunwaTtb C TakUM
pacyeToM, 4TOObI Cpe3 M3oMALMM NAOTHO Mpuneran K KNeMMHOW KOModKe, T. €. YTOObl OroneHHble y4acTku
npoBoAa He BLICTYNanu 3a ee npefens.

5.2 NMomexu n metToabl X NnogaBneHus

Ha pa60Ty np|/|60pa MOTYyT OKa3bliBaTb BJINAHNE BHELLUHNE NOMEXNU!:

* BO3HUKalOLWME NOA AENCTBUEM IMEKTPOMArHUTHLIX NOMen (3NeKTPOMarHUTHbIE MOMEXN), HABOAUMbIE
Ha cam nNpubop 1 Ha NHUK CBA3M Npnbopa ¢ NepBUYHLIMK NpeobpaloBaTensIMU;
* BO3HMKaOLLMe B MMTAIOLLEN CETU.

Ons YMEHbLUEHUA BIMUAHNA INEeKTPOMarHUTHbIX NoMeX cregyert.

* BO Bpems NPOoKNagku CUrHanbHbIX IMHWIA OT NePBUYHbIX MpeobpasoBaTenen Nx ANUHYy cnegyet no
BO3MOXHOCTU YMEHbLUATb 1 BbIAENATb UX B CAMOCTOSTENbLHYIO Tpaccy (Mnv HECKONBLKO Tpacc),
OTAENEHHYI0 OT CUMOBbIX kKabenew;

+ obecneunTb HageXHOE SKPaHNPOBAHME CUTHANbHbLIX NIMHUA. DKpaHbl CrieayeT SneKTpUYecku
N30N1poBaTh OT BHELLHEero ob6opyaoBaHMsa Ha NPOTSXKEHWUM BCEN TPaCChl U NOACOEAUNHATD K
3a3eMNIEHHOMY KOHTaKTY LiMTa yrnpaBrieHus;

* npubop pekomeHAyeTCH yCTaHaBNMBaTb B METanInM4eckom Lukady, BHyTPU KOTOPOro He JOMMKHO BbiTh
HMKakoro cunosoro obopyaosaHus. Kopnyc wkada gormkeH 6biTb 3a3eMneH.

[ns yMeHblUeHUs noMeX, BO3HMKAKOLWMX B NUTalOLWeEN ceTun, creayer:

* nogkmnoyaTtb Npubop K NUTatoLLen CeT OTAENbHO OT CUOBOro 060pyAOBaHNS;

* BCe 3a3emnsLwme NMHUN 1 3KpaHbl NpoKNaabiBaTh NO CxeMe «3Be3aa» ¢ obecnedyeHmem XopoLuero
KOHTaKTa K 3a3eMNsieMOMY 3IIEMEHTY;

* 3a3eMrisoLWMe Lenm BbINOMHATL MPOBOAAMU HAUBOMbLLErO CeYEHUS;

*  dunbTpbl ceTeBbIX Nomex (Hanpumep, OBEH BC®) cnegyet yctaHaBnmBaTh B NMMHMAX NUTaHUSA
npunbopa.
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5 MopgkntoyeHne

5.3 CxemMbl noaKknoYeHUus

3aBoackue

o Sasonckne R’Sissg % ceTesble
R’Sﬁs E E ﬁz:;?)l;v?m B AQ D_IEPOV'KM
LT %%%
"MATAHVE" O
"MATAHVE" O (TAHIE O
RS-485'0 "ABAPVIS" O
"ABAPVIS" O o
= "o
=

O®O O®O
© DO ©O6

Harpyska| CeTb
Harpyska| Cetb

PucyHok 5.2 — NoaknroyeHne npmubopa k
opHocdpa3HOM ceTu Yepes cornacyroLmm
TpaHcchopmMaTop HanpskeHus

PucyHok 5.1 — MoaknioyeHne npuéopa kK
opHocpa3HoM ceTn

, + 3aBoAckve .+ 3aBoackve
RS-485 ceTeBble RS-485 ceTeBble
T r—

X o X o
B A E E HaCTPOMKu HB A E E HaCTPOKK

@@@ @@@

"MATAHVE" O "MATAHVE" O
"RS-485" O "RS-485" 0O
"ABAPUA" O "ABAPUA" O
“” 0 “7 0

"ur g "ur O

QO® QO®
®OD OO®

] A o Bl

T (v v v g

Harpyska| Cetb Harpyska | CeTb
PucyHok 5.3 — MoakntoveHne npubopa K PucyHok 5.4 — MoaknroueHne npmubopa K
ogHocpa3HOM ceTu Yepes cornacyrowmm ogHocpa3HoOM ceTu Yepes cornacyouime
TpaHccopmaTop Toka TpaHcdopmaTopbl TOKAa U HaNpPsXKeHUs
NPEQYNPEXOEHUE

@

3amblkaHne knemm 3 1 6 npunBOoOUT K BOCCTAHOBJ1EHUIO 3aBOACKNX CETEBbLIX HACTPOEK.
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

6 YcTpoucTBO U NpUHUMN paboTbl

6.1 YcTpomnctBo

YcTponcTeo npubopa:

BXOZ ANsl U3MepeHnsi B 0gHOMasHbIX Liensx;

aHanoro-umdposon npeobpasosatens (ALM);

MUWKPOKOHTPOIep;

obpabaTbiBaloLL M BXOOHOW cUrHanm;

apavieep RS-485 ¢ ranbBaHNYeCKOWN pa3Bs3Kow;

BTOPWUYHbIN UCTOUHMK NUTaHus (BUI) c ranbBaHNYeCcKon pa3Bsi3Kou.

CTpykTypHas cxema npubopa npveefieHa Ha PUCYHKE HUXe:

WHoukaums M3110-224.1M

MUTAHKE O
RS-485 O
ABAPVA O

uo
Bxop u3mepeHms | - {}

10
HampsiKeHus: AU
Bxop uamepennsi | | . ¢> Komm-ep —»} | {—» RS-485

TOKa
L |

Ac@0-248 | |- {
wmm DC (20-375) B {

>

v v

w

A 4

PucyHok 6.1 — CTpykTypHas cxema npuéopa

6.2 MpuHUMN paboTbl

Mpnbop pabotaet B cetn RS-485 no npotokonam:

OBEH;
ModBus-RTU;
ModBus-ASCII;
DCON.

[ns opraHnsauum obmeHa gaHHbIMK B ceTu Mo nHTepdency RS-485 Heobxoaum MacTep ceTu.

MacTepom MOXET ABNATLCS:

MK;

MIK;

naHenb oneparopa;
yAaneHHbIn obnadHbIv cepBuc.

NMPUMEYAHUE
|II M3-3a annapaTHbIX OrpaHU4eHnin HEBO3MOXHO MCNOMb30BaHMe B Npubope cneayowmx codeTaHnn
CETeBbIX NAPaMETPOB:
* PrtY =0, Sbit =0, Len = 0 (koHTPOsb YETHOCTUN OTCYTCTBYET, 1 cTON-6UT, 7 BUT);
* PrtY =1, Sbit =1, Len =1 (npoBepka Ha YeTHOCTb, 2 cTon-6uta, 8 6uT);
* PrtY = 2, Sbit =1, Len =1 (npoBepka Ha HEYETHOCTb, 2 cTon-6mTa, 8 OmT).

B cetn RS-485 npegycmoTpeH Tonbko oauH MacTtep ceTtu.

KoHdurypmposaHue npubopa ocyuiectensietca Ha MK yepes npeobpasosatens nHrepdenca RS-485/RS-232
unn RS-485/USB (Hanpumep, OBEH AC3-M wunu AC4) c¢ nomouwbio MO «KoHdurypatop M110» (cm.
PykoBoACTBO Nonb3oBaTens Ha canTe owen.ru).
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6 YCTpONCTBO U NpMHLUMN paboThl

6.3 YnpaBneHue

YnpaeneHune pexnmamu paboTtbl Npubopa 1 cuuTbiBaHWE 13 Npubopa pe3ynsTatoB U3MepPEHUs BbIMOMHAETCS
C MCMonb3oBaHWeM KomaHa, nepefgaBaemblx B ceTn RS-485. Mpubop obecnevnBaeT pabdoty B cetn RS-485 ¢
NCMNonb30BaHNEM CreayoLmnx NPOTOKONOB:

*« Modbus RTU, yTeHue/3anuce;
* Modbus ASCII, yTeHune/3anuce;
« OBEH, ureHue/3anuch;

* DCON, TonbKo 4YTeHue.

MpoTokosbI NepeknoyaloTcs ¢ NoMoLLb NnapameTpa T.pro.

NMPUMEYAHUE
II' MonHbIN NepeveHb NapameTpoB Npubopa npuseaeH B MNpunoxeHnn KomaHabl ynpasneHums
npuéopom no cetn RS-485.

Mpubop He siBnsieTca MacTepom ceTu, noatoMy ceTb RS-485 gomkHa nvets MacTtepa cetu, Hanpumep MK ¢
3anyLieHHor Ha Hem SCADA-cUMCTEMON, KOHTPOSNEP UK PerynsaTop.

K npubopy npepoctaensaetca 6ecnnatHbin OPC-gparisep 1 6ubnunoteka craHagapta Windows DLL, koTopble
pekomMeHayeTCs MCMoNnb3oBaTb AN nogknoyeHusa npubopa k SCADA-cuctemMam 1 KOHTponnepam Apyrux
npoun3BoanTenen.

KomaHngpl ynpaenenuss koHdurypauven npmbopa obecrneymBaloT 3anmcb M YTEHUE KOHUIypaLMOHHbIX
napameTpoB, ONpeaensiowmnx pexumsl paboTsl Npubopa.

KoHdurypaumnoHHble napameTpbl XpaHATCA B 9HEProHe3aBUcUMon namatn npubopa. Vix 3anmck BbinonHaeTcs
B ABa 9Tana. Ha nepBom aTane napameTpbl 3anvcbiBaloTCs B onepaTuBHYO namMaTb. Ha BTopom atane no
crneumanbHon komaHae (Aply) napameTpbl NepenncbLIBalOTCA B SHEProHE3aBUCUMYHO NamaATb. Ecnn komaHaa
Aply He Obina nogaHa, To B cryyae nponagaHus NUTaHUs B npouecce KOHUrypauum Bce M3MEHEHUs
aHHYNUpPYOTCS.

Komanga Aply kpome nepesanucu M3MEHEHW KOH(UrypauuoHHbIX MapamMeTpoB B 3HEProHe3aBUCUMYHO
namsiTb obecrne4nBaeT NpMMeEHeEHNE N3MEHEHUI CETEBLIX HACTPOEK, YTO BhI3bIBAET Nepexod paboTbl npnbopa
Ha HOBbIE CETEBbIE HACTPOMKMW.

Ynpaenenune npnbopom no npotokony OBEH peanusoBaHo B nporpamme «KoHdurypatop M110».

Ona paboTtel npubopa B coctae SCADA-cuctem no npotokonam Modbus n OBEH Ha carite owen.ru
cnepyert ckayatb 6ecnnatHein OPC-cepsep..

6.4 Nnpukauuns
Ha nuuesor naHenu npmbopa pasmMeLleHbl CBETOANOAHbIE MHANKATOPbI:

Tabnuua 6.1 — UHankauus

CeeToanon CBeueHune 3Ha4vyeHue
MutaHne 3eneHoe Mogaya Ha npnbop nuTaroLwero Toka
MNpuem (Hanunyue gaHHbIX) B ceTn RS- 485 1 pexum
RS-485 3eneHoe P ( A ) P
3arpysku BHyTpeHHero 10
Bo3HMKHOBEHWE HeluTaTHOW cUTyaumn (BbiXxoq 13 CTpos
3na, otcyTcTBMe cBa3n ¢ AL, ecnu kK moaynto He
ABapus KpacHoe y y . AY.
NPUXOANT 3anpocC B TEYEHNE BPEMEHN YKa3aHHOIO B
napametpe t.out)
Bbixoa 3a npeaenbl U3BMepeHns COOTBETCTBYHOLLErO
Mwuranue A pen P yiot

BXOOHOIo curHana

Hanuune curHana Ha COOTBETCTBYOLLEM BXOAe B npeaenax
n3MepeHmna BXxogHoro curHana

Bbixog 3a npepenbl "sSMepeHna CoOoOTBETCTBYHOLLIEINO
BXOOHOIo curHana

Hanwuune curHana Ha COOTBETCTBYIOLLEM BXOAEe B npegenax
n3MepeHmna BXogHoro curHana

HenpepbiBHOE

Mwuranue

HenpepbiBHOE
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6 YCTpPOWCTBO U NpUHLUUN paboTbl

6.5 U3amepeHune napameTpoB
6.5.1 [lencTByloLee HanpsikeHne

BxogHowm curHam, nocTynawwun Ha Kriemmbl npubopa, npeobpasyerca penuTenem  HanpshkeHus,
peann3oBaHHbIM Ha MPELM3NOHHbIX Pe3nCTopax, M NocTynaeT Ha uMbTP HUXKHMX YacTOT CO CPe3oM Ha
yactote 70 «kly w nopaBneHmem 20 pab/gek. [Mocneaytowasi obpaboTka curHana BbINOHAETCSA
cneunanuampoBaHHbiM ZA-ALIIT M MUKPOKOHTPOMNNEPOM, rae pacCyMTbiBaeTCA OEWCTBYOLEee 3HayYeHue
HanpsbkeHnsa Vims MO cneaytolLen popmyne:

T
1
Vims = Kv T/VZ(t)dt (6.1)

0

roe V — 3HaueHne dasHoro HanpskeHus;
T — nepvog;
Kv — koadhdurumeHT TpaHcdhopMauum No HanpsXKeHuto.

6.5.2 [lecTBYHOLMNA TOK

BxogHow curHamn, noctynawwmi Ha Knemmbl npubopa, NpoxXoauT 4Yepe3 TOKOBbIA LUYHT M MOCTYMNaeT Ha
UNBETP HUXHUX YacToT co cpe3oM Ha vactote 70 kl'y n nogasnerHvem 20 gb/gek. Mocnegytowas obpaboTka
curHana BbINOMHAETCa crneunanuanpoBaHHbiM XA-ALINT 1 MUKPOKOHTpONNepoMm, rae OeNCTBYOWUIA TOK Ims
paccuuTbliBaeTCA Mo cregyrowen opmyne:

T

1
Lrms = K7 T/ﬁ(t)dt (6.2)
0

rae | — 3HavyeHne ¢a3Horo ToKa;
K) — koadhbunumneHT TpaHcopmaumm no Toky.

6.5.3 NonHasn, akTUBHasA U peakTUBHasi MOLLHOCTH

3Ha4yeHunsa NOMHON, akTUBHOWN U peaKTMBHOIZ MOLLHOCTHK nony4akT BblYUCIIEHNEM MO cbopmynaM, OonncaHHbIM
HUXe:

S = Vims * Lrms (6.3)
MonHast MOWHOCTb
P =Vims - Irms - COS @ (6.4)
AKTUBHasi MOLHOCTb
rae @ — yron cmelleHus mexagy Vu l.
Q = Vims - Lrms - SiIl(,O (6.5)

PeakTuBHass MOLWHOCTb

CooTHOLLEHME MOLLHOCTEN NoKa3aHo Ha PUCYHKE HUXKE!

S (NonHasA MOLWHOCTb)

PucyHok 6.2 — [ilnarpamma COOTHOLLUEHNE MOLLHOCTEN
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6 YCTpONCTBO U NpMHLUMN paboThl

6.5.4 YacToTta nepBOoM rapMOHUKU

Ona u3MepeHUs 4yacToTbl MNEepBOM rapMOHMKM UCMOMb3yeTcs (PyHKUUSA creumanuanposaHHoro AL
«nepeceyeHVe CUrHamnoMm HyrneBoro ypoBHSA». Torga, B nepBOM kaHane HanpsbkeHus, AL dopmupyet
curHanbl Anst MUKPOKOHTpOMIepa, pasHuua Mexay KOTOpbIMU MO BPEMEHU NEPECHUTHLIBAETCA B YaCTOTY, Npwu
3TOM 3Ha4YeHKMe YacTOoTbl AOSMKHO NonaaaTh B AgManas3oH ot 45 go 65 .

6.5.5 KoacpcpuumeHT mowHocTHn

3HaveHns koadhdurLmMeHTa MOLLHOCTM COS @ NOMyYaloT BblYUCNIEHMEM MO criegytoLen hopmyrne:

P
cos p = 3 (6.6)

KoahhmumneHT MOLLHOCTM BblMMCNSAETCA B AnanasoHe namepeHuns moliHoctm — ot 0,02 go 2 kBT.

6.5.6 Ucnonb3oBaHue cornacyrowmx TpaHccopmaTopoB

JonyckaeTca nogknioyeHe KaHana HanpsbkeHns Unm KaHana Toka Yepes cornacyolime TpaHcgopmartopsl, B
3TOM cryjyae Heobxogumo yctaHoBuTb B napameTpax N. u wnm N. i 3HayeHus koaduuMeHTOB
TpaHcopMaumn BHeLWHNX TpaHcdopmMaTopoB. 1o ymonyaHuio nogpasymeBaeTcs, YTo TpaHcopmaTop He
NCMOnb3yeTcs, U 3HaYeHue 3Toro napamerpa paBHO «1». [MapameTpbl MOryT NpuHMMaThL 3HaveHus ot 0,001
00 9999,000.

NMPUMEYAHUE
|II MonHbIN NepeyeHb NapameTpoB Npubopa npueeneH B MNpunoxeHnn Komanabl ynpasneHus
Mpumep

npubopom no cetn RS-485.
Ecnn Heobxoammo m3mMepuTb HanpsbkeHue 600 B, HO T. k. npubop M3MepsieT HanpsbkeHne go 400 B,
AOMyCTUM, UCMONb3YETCA MOHWXKatowmi TpaHcdopmatop 600/300. Torga 3HayeHme napameTtpa N.u byget
paBHO 2.

NMPUMEYAHUE

III MapameTpbl, NPOM3BOAHBLIE OT HAMPSKEHWUS U TOKA, Takne Kak MOLLLHOCTb, B CllyYae UCMoNb30BaHus
cornacyroLmx TpaHchopMaTopoB, NEPECHUTLIBAOTCA NPUOOPOM C YHETOM 3HaYEHUIN KO3 PULNEHTOB
TpaHcgopmauum (N.u unu N.i).

Mpumep

Ecnu Heobxoanmo namepuTb NOSHYI0 MOLHOCTL 3,3 KBA 1 HanpshkeHne yknagbiBaeTcs B AMana3oH U
coctaenseT 220 B, Ho Tok Harpy3ku 0o 15 A n ncnonb3yetcsa TpaHcgopmaTop Toka 30/5, ¢ N.i = 6
COOTBETCTBEHHO, B pe3yrnbrate BblYMCIEeHNA Npubop BbIAACT 3Ha4YEeHWe NonHon mMolHocTr 3,3 KBA.
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7 Hactpownka

7 Hactpowuka

7.1 KoHdurypupoBaHue

Mpubop koHpurypupyetcs ¢ nomoulbto MO «KoHdurypatop M110». YcTaHOBOYHbLI hann pacnonaraercst Ha
caunTe owen.ru.

[ns KoHdurypupoBaHus npubopa cnegyer:
1. TMoakntountb Npnbdop k MK yepes agantep nHtepdenca RS-485/RS-232 nnn RS-485/USB.
2. TlogaTb nuTaHue Ha npubop.
3. YcraHoBuTb 1 3anyctutb N0 «KoHdurypatop M110».
4

BbiBpaTb HacTpomnku nopTa A4ns yCTaHOBKM CBS3N C NpubopomMm.

¥YcTaHoBKa CBAZW © NpUBopom >
MapamMeTpel NopTa 3HA4YeHWe
CropocTe 95600
[nuHa cnosa AaHHbL a
YeTHooTh Ormcytcmayer
Kon-so cTonGuT 1
MnuHa anpeca a
Appec 16
MNopT KoMNeloTepa COoM
| ¥CTaHOBWTE CBAZL | | CKaHWpoBaHWeE CeTH | | PaboTtaTe offline |

W N
“]'l :" | Z3E0ACKME CETEELIE HACTPOMKK | E Belxog ]

PucyHok 7.1 — Bbi6op HacTpoek nopra

5. BbibpaTtb Mogenb npubopa.

BriBbepuTe npuop ¥

Ma npubopa
MB110-84
M¥110-81
M¥110-8Y
MK110-80(0H).4P
MB110-160(0OH)
MY 110-8P(K)
MK110-4K 4P
MB110-8AC
MB110-24
M¥110-16P{K)
MB110-20%
MK110-40H 4P (TF)

AR AR RA

PucyHok 7.2 — Bbi6op mogenu npmubopa

6. B oTkpbiBLIEMCA rMaBHOM OKHe 3a4aTb KOHUIypaLUMOHHbIE NapameTpbl.
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7 Hactporika

f‘ KoHdmrypatop _ o %
@ain  Mpubop J[epeso  Pexwvmbl nporpammel  Cnpaska
R IE N N L N = 2}

Onucanne & NapameTp Sxauenue  ATpubyT pegakT... Brageney OwmGrn oOmeHa W HECOOTBETCTENA

-@ Kongurypayma
: ) Mapametpu npuBopa

1 OBwwme napametpel npubopa
- Kanan

| w52 Cerenbie napametpel

] Onpoc excace

[nA BeizoBa cnpaekw HaxmuTe Fl MUM

PucyHok 7.3 — lmaBHOE OKHO

7. Tlocne 3agayn napaMeTpoB 3anmcaTb HACTPOWMKM B Npubop, BbiIGpaB kOMaHay B rMaBHOM MEHHO
Mpubop — 3anucaTb Bce NapaMmeTpbl.

MogpobHas wHdopmaumss o pabote ¢ O «KoHdurypatop M110» npencraBneHa B PyKOBOACTBE
nonb3oBaTens Ha canTe owen.ru.

7.2 KoHdurypaumoHHblie 1 onepaTtuBHbIE NapaMeTpbl

MapameTpbl B NpMGope pasgensoTcs Ha rpynnbi:

*  KOH(UrypaLMOHHbIE;
* ornepaTuBHbIE.

KoHdurypaumoHHble napameTpbl — 3T0 NapaMeTpbl, onpegenstolmne koHdurypaumo npubopa: HacTporKy
BXOOOB M CETEBble HACTPOWKW. 3HaAyYeHuWst 3TMX MapaMeTpoB cnegyetr 3ajaBatb € nomowpto 10
«KoHdpurypatop M110».

3HayeHnst KOHMPUIypauMOHHbIX MNApPaMeTPOB XPaHATCA B 3HEProHe3aBWCMMOW namsTM npubopa wu
COXPaHSIOTCA B Cyyae BbIKMHYEHNUS NUTaHKS.

OnepaTMBHbIe NapameTpbl — 3TO [aHHble, KoTopble nNpubop nepepaet no cetn RS-485 npu 3anpoce oT
MacTepa. OnepaTuBHbIE NapaMeTpbl OTPaXaloT TEKYLLEE COCTOSIHUE PEryriMpyeMoi CUCTEMDI.

Kaxgbln napametp MMeeT uMsl, COCTosillee U3 naTMHCKUX OykB (OO0 4YeTblpex), KoTopble MOryT ObiTb
pasgeneHbl TodKkamu, 1 Ha3BaHue. Hanpumep, «3agepxka oteeta no RS-485» Rs.dL, roe «3agepxka otBeTa
no RS-485» — Ha3BaHue, Rs.dL — nwvs.

KoHdurypaLmoHHble napameTpbl UMEKT Takke MHOEKC — undpy, OTNMYaloLyl napaMeTpbl OOHOTUMHBLIX
anemeHToB. NHOEKC nepenaeTcsi BMECTE CO 3HadyeHuem napamertpa. Paboty ¢ nHgekcamm BoinonHsaet MO
«KoHdpurypatop M110» aBTOMaTMyECKN.

OnepaTnBHble NapameTpbl He NMeLOT Haekca. OHM MHOEKCUPYIOTCSA Yepes cCeTeBou agpec.

7.3 BoccTaHOBneHue 3aBOACKMX CeTeBbIX HACTpoeK npubopa

BoccTaHoBneHWe 3aBOACKNX CETEBbIX HACTPOEK NpUbopa pekoMeHAYeTCs UCNOMb30BaTb BO BPEMS YCTaHOBKU
CBSI3N MeXAy KOMMbITEPOM U NMpMBGOpoM B criydae yTepu MHOPMaLMM O 3aaHHbIX 3HAYEHUAX CETEBbIX
napameTpoB npubopa.

BHMMAHUE

A HanpspkeHre Ha HEKOTOPbIX afieMeHTax nevyaTHoN nnatbl npubopa onacHo Ans usHu!
IMprKkoCcHOBEHME K NeYaTHOW Nnarte, a Takke nonagaHve NOCTOPOHHMX NPeaMeToOB BHYTPb kKopnyca
HeLonyCTUMBI.

[lns BOCCTaHOBNEHMS 3aBOACKNX CETEBLIX HACTPOEK Npmbopa creayeT:
1.  OTkNOUMTb NUTaHME Npmnbopa.

2. CoenuHuTb knemmbl npudopa 3 n 6 mexay cobon — Npubop NepecTpomTca Ha 3aBOACKUE 3HAYEHNS
CETEBbIX NAPaMETPOB, HO B €r0 MaMSATV COXPAHAKTCS paHee YCTaHOBMNEHHbIE 3HAYEHUS! CETEBbIX
napameTpoB.

Bkntountb nuTaHume.

3anyctutb nporpammy KoHdurypatop M110.
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7 Hactpownka

5. B OKHe yCTaHOBKW CBSI3N 3a[aTb 3Ha4YeHUs 3aBOACKUX CETEBbIX MApaMeTPOB (B COOTBETCTBUM C
AaHHbIMK MNpunoxennst KomaHael ynpaBneHus npnbopom no cetn RS-485) nnu HaxkaTb KHOMKY
«3aBoackue ceTeBble HAaCTpPonkn». CBA3b C NPMBOPOM YCTAaHOBUTCS C 3aBOACKMMU 3HAYEHUSIMU
CEeTeBbIX NapamMeTpPOB.

6. CuutaTb 3HaYeHUda ceTeBbIX NapaMeTpoB nNpubopa, Beidbpas komaHay Mpubop | MpountaTth BCE
napameTpbIunun oTKpbIB Nanky CeTeBble NapameTpbl.

7. 3adwmkcmpoBaTtb Ha Bymare 3Ha4YeHNsi CeTeBbIX MapameTpoB Npubopa, KoTopble BbINn CHYUTaHBbI.
8. 3akpbiTb Nnporpammy KoHcpurypatop M110.

9. OTKknMuNTbL NUTaHNe npubopa.

10. CHsaTb NnepemblyKy Mexay knemm npubopa 3 n 6.

11. Tlogknountb NUTaHue npubopa u 3anycTutb nporpammy Konduryparop M110.

12. YctaHOBUTH 3adhMKCMPOBaHHbLIE paHee 3HaYeHMs NapaMeTpoB B OKHE YCTaHOBKAa CBA3M C
npubopom.

13. Haxarb KHOMKy YCTaHOBUTb CBA3b 1 NPOBEPUTL HanMumne cBA3n ¢ Nnpubopom, Bbibpas KomaHay
MpunbGop | MNpoBepka cBA3U ¢ NPUGOPOM.
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8 VnTepdeiic RS-485

8 UHTepdenc RS-485

8.1 basoBbin agpec npubopa B cetun RS-485
Kaxabi npubop B cetn RS-485 pnomkeH MMeTb CBOWM YHUKanbHbIN 6a30BbIV aapec:

Tabnuua 8.1 — Agpecauusa B cetn RS-485

Apnpecauusa B npotokone OBEH*
g;:ggga;:Haqumm ©asoBoro agpeca npu 8-6utHom o1 0 10 254
Elr%liic:;;3::;5::$Maasosoro agpeca npu o1 0 0 2039
LLnpokoBeLaTenbHbI agpec npu 8-6UTHON 255
agpecaumm
Ia.lL'lqvpl)%%I;OL?Me;.laTeanble agpeca npu 11-6utHomn oT 2040 o 2047
BasoBbii agpec npnbopa no ymonyaHm** 16
Ba3oBbIi agpec kaxgoro crnegytowero npubopa [6azoBbI agpec npepbigywero npubopa] + 1
Appecauus B npotokone Modbus
[nanasoH 3HavyeHun 6a3oBoro agpeca ot 1 8o 255
LUnpokoBeLyatensHbIn agpec 0
Appecauus B npotokone DCON
[nanasoH 3HavyeHun 6a3oBoro agpeca ot 0 mo 255
+ | |MTPUMEYAHUE
| 1 | |* AnvHa 6asosoro agpeca onpeaensieTca napameTtpom A.Len Bo Bpems 3aaHns CETeBbIX HAaCTPOEK.
B agnpece moxet ObiTb 8, nnbo 11 6uT.
+ | |MTPUMEYAHUE
| 1 | |** Basosbiit agpec npubopa 3anaetca B nporpamme «Kondmrypatop M110» (napametp Addr).

8.2 MacTtep ceTun

[na opraHusauum obmeHa gaHHbIMKM B ceTU no nHtepdpency RS-485 Heobxognum Mactep cetn. OcHoBHas
dyHKUMA MacTtepa ceTu — MHUUMMpoOBaTb OOMeH AaHHbiMM Mexay OtnpaButenem u [NMony4varenem

AaHHbIX. I'IpM6op He MOXeT bbITb MaCTepOM CeTMH, OH BbICTyMNaeT B pOoJin I'Ionyanenﬂ AaHHbIX.

B kauecTBe MacTepa CeTU MOXHO MUCMNOJ1b30BaTb:

* nporpammupyemble koHTponnepsl (MJ1K);
» [1K ¢ nogkntodeHHbIM NpeobpasopaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unu
USB/RS-485 (Hanpumep, OBEH AC4).

B cetn RS-485 npegycmoTpeH Tonbko oguH MacTep ceTu.
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9 TexHunyeckoe obcnyxmBaHmne

9 TexHuyeckoe obGcnyXxuBaHue

O6cny>|<|/|BaHme npl/l6opa BO BpemMA 3KChnsyatauun 3akrn4vaeTtcAad B ero TexHUM4eCKOM OCMOTpe. Bo BpemMA
BbIMOJIHEHUA pa60T nonb3oBaTenb AOMMKEH cobrntogaTb Mepbl ©e3onacHoCTH u3 pasgena 3.

TexHu4eckmMin ocMoTp npubopa NPoBOANTCS OGCHYXMBAOLLMM NEPCOHANOM He pexe OAHOro pasa B LUEeCTb
MecsiLIEB M BKIIOYAET B cebs BbINOMHEHWE CrieyoLLmX onepauuii:

* O4YUCTKY Kopryca npubopa, a Takke ero KneMMHbIX KONOAOK OT MbIfn, FPSi3n U MOCTOPOHHMX
NpeameToB;

* NpOBEpPKY kKavecTBa KpenneHus npmudopa Ha DIN-pelike unm Ha cTeHe;

* MpPOBEPKY Ka4yecTBa NOAKIOYEHNS BHELUHMX CBA3EN.

O6Hapy>|<eHHb|e BO BpeMA OCMOTpa He[OoCTaTKu cnengyet HemMeaneHHO YCTPpaHUTb.

22



10 MapkunpoBka

10 MapkupoBka

Ha Kopnyc an6opa N NPUKPENIEeHHbIX K HEMY Tabnnykax HaHocATcS:

* HammeHoBaHue npunbopa;

» cTeneHb 3awuThl kopnyca no NOCT 14254;

* HarnpshKeHue 1 YyacToTa NUTaHus;

* notpebnsiemas MOLHOCTb;

* KNacc TOYHOCTY;

* KIacc 3awuTbl OT NopaXkeHus anekTpuyecknum Tokom no NOCT 12.2.007.0;

* e[ HbIN 3HaK 0OpaLLeHNst NPOAYKLMU Ha pbIHKE rocyaapCTB-4reHoB TamoxeHHoro coto3a (EAC);
e CTpaHa-u3roToBUTENb;

* 3aBOACKOM HOMep 1 Aara Bbinycka npubopa.

Ha I'IOTpe6l/ITeJ'IbCKy}O Tapy HAHOCATCA:

* HaumeHoBaHuWe npubopa;

* e[V HbI 3HaK 0OpaLLleHMst NPOAYKLMM Ha pbIHKE rocyaapCTB-4rieHoB TamokeHHoro coto3a (EAC);
¢ CTpaHa-n3rotoBuUTeErb,

+ 3aBofcKoW HoMep 1 AaTa Bbinycka npubopa.
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11 TpaHcnopTnpoBaHME 1N XpaHeHne

11 TpaHcnopTupoBaHuWe U XpaHeHue

I'IpM6op TPaHCNOPTUPYETCA B 3aKpPbITOM TpaHCnopTe noboro BMga B TpaHCI'IOpTHOI7I Tape NOowTy4YHO unn B
KOHTeVIHean. B TPaHCNOPTHbIX CpeAcTBax Tapa AOJIKHa KPpennTtbCA COrJiaCHO rnpaBumam, D,eVICTByIOU.lVIM Ha

COOTBETCTBYHOLLUMX BUAAX TpaHcropTa.

YcnoBusi TpaHCMOPTUPOBaAHWUS AOMKHbI cooTBeTcTBOBaTh ycroBusm 5 TOCT 15150 npu Temnepatype
OKpy»atoLLero Bosgyxa o1 MuHyc 25 go nntoc 55 °C ¢ cobnogeHvemM mep 3awuTbl OT yAapoB 1 BUbpawuin.

YcnoBus XxpaHeHus B Tape Ha ckrage M3rotoButens n notpebutens AomkHbl COOTBETCTBOBaTb YCNOBUAM 1
FOCT 15150. B Bo3gyxe He AOMKHbI MPUCYTCTBOBATL arpeCcCUMBHbIE NPUMECH.

MpuGop crneayeT XpaHUTb Ha CTennaxax.
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12 KoMnneKkTHOCTb

12 KomMnnekTHoCTb

Mpubop 1 wr.
MacnopT 1 MNapaHTUHbLIN TanoH 1 3Ka.
KpaTkoe pykoBOACTBO MO 3KCnyaTaumm 1 k3.

MsrotoButenb octaBnseT 3a cobon npaBoO BHECEHUA OOMNONHEHUN B KOMMEKTHOCTb M3OEenus.

m ‘I'IPVIME‘-IAHVIE
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13 MapaHTuiiHbIEe 00sI3aTenbCTBa

13 MNapaHTUNHLbIE 06sA3aTeNnbLCTBA

MaroToBuTeNb rapaHTUpPyeT coOTBeTCTBMEe npubopa TpeGoeaHuam TY npu cobniogeHuy  ycrosuit
3KCMnyaTauum, TPaHCNOPTMPOBaHMUS, XPaHEHUS Y MOHTaxXa.

[apaHTUIHBIN CPOK SKcnnyaTaunm — 24 mecsitia co OHA NPOoaaxu.

B cnyyae Bbixoga npuGopa M3 CTPOst B TeYeHWE rapaHTUMHOTO cpoka npu COGMIOAEHUM  YCNOBWIA
aKcnnyatauuv, TPaHCMOPTUPOBaHUS, XpaHEHUs W MOHTaxa nNpeanpusiTue-u3roToBUTenb 0BGsI3yeTcs
OCYLLIECTBUTL €ro GecnnaTtHbI PEMOHT UM 3aMeHY.

Mopsinok nepedayn npubopa B peMOHT COAEPXXUTCS B MACMopTe U B rapaHTUnHOM TasloHe.
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KomaHgpbl ynpaeneHusi npubdopom no cetn RS-485

NMpunoxeHune A. KomaHabl ynpaBneHus npuéopom no cetn RS-485

Tabnuua A.1 — 3Ha4YeHUs TMNOB AaHHbIX

Ovnana3oH 3Ha4yeHun
Twun gaHHbIX burt
MuHumanbHoe MakcumanbHoe

Unsigned char 8 0 255
Unsigned short 16 0 65535
Unsigned long 32 0 4294967295

Signed long 32 —2147483648 2147483647

Float 32 3,4E-38 3,4E+38
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KomaHngbl npoTtokona OBEH

MpunoxeHune b. Komanabl npotokona OBEH

Ta6bnuua B.1 — Komangbl npotokona OBEH

JaHHble 3anucu/

KomaHpa HASH Tun paHHbIX MpumeyaHue
YyTeHus
HassaHue npubopa Ctpoka ASCII, 8 TonbKo YTeHune
dev D681 6aiT MO 110-1M Char(8]
Bepcusa npolumskm ASCII, 5 6ant VX. Tonbko YTeHue.
ver YY YcTaHaBnnBaeTcs
2D5B X — HOMep Bepcuum, Char[4] npegnpuaTvem-
YY- Homep narotoBuTenem
noaesepcun
CkopocTb 0bMeHa 0 - 2,4 kbut/c; 3anucbk/MTeHune. 1o
bPS 1-4,8 kbut/c; YMOYaHuo — 2
2 - 9,6 kbur/c;
3 - 14,4 kbut/c;
B760 4 — 19,2 kbur/c; Unsigned char
5 - 28,8 kbut/c;
6 — 38,4 kbut/c;
7 — 57,6 kbutl/c;
8 —115,2 kbut/c
[nvHa cnoBa 7vnn 8 3anuck/MTeHue. o
JaHHbIX 523F Unsigned char yMoyaHuro — 8
Len
Tun KoHTpoOnS 0 — KOHTpONS HeET; 3anucw/MTeHue. o
YETHOCTK E8C4 1 — YeTHOCTb; Unsigned char | ymonvaruro — 0
PrtY 2 — HEYETHOCTb
Konuyectso cTon- 0 — 1 cTon-6wurT; o ymonyaHuto — 0
B6UTOB B NocbIfke B72E 1 -2 cTon-6uta Unsigned char
Sbit
3agepxkka oTBeTa ot 0 no 255 mc 3anucb/MTeHue. o
no RS-485 CBF5 Unsigned char | ymonvaruro — 45
Rs.dL
CeteBor Taim-ayT ot 0780600 cC . 3anucw/MTeHue. o
t.out BEC7 Unsigned short ymonydaHuto — 600
basoBbIr agpec ot 0 go 2039 ' 3anuck/MTeHune. o
npubopa 9F62 Unsigned short | ymonuaxuro — 16
Addr
MpoTokon obmeHa 0 — ModBus ASCII; 3anucbk/MTeHue. o
T.pro 1 - ModBus RTU; ; yMO4yaHuto — 2
77A0 2 _ OBEH: Unsigned char
3 -DCON
[nuHa ceteBoro 8 — 8 our; _ 3anncb/MTeHune. o
agpeca 1ED2 11—-116ut Unsigned char | ymonyanuro — 8
A.Len
Kon nocnegHen Cwm. Tabnuuy 2 Tonbko YTeHue
owmnbKm 0233 Unsigned char
n.Err
Bawt ctatyca UTeHne: Tonbko uTeHne
Stat 0 — ownbka
EEPROM,;
1 — owmbBka cBA3n C .
9C5B AL Unsigned char
2 — owmnbka
NPUMEHEHMS
napameTpoB
Pexum paboTbl 5304 Cwm. Tabnuuy 3 Unsigned short 3anuck/MTeHune. o

Mode

ymondaHuro — 0
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KomaHgbl npoTtokona OBEH

MpoponmxeHne Tabnuubl b.1

3anucb n3aMeHeHui
B

3HeproHe3aBuUCH-
MyI0 MaMATb U
nepexop Ha HoBble
ceTeBble HAaCTPOWKM

Aply

8403

[na npumeHeHns n
coxpaHeHus
napameTpoB HY>KHO
3anucarb 0x81

Unsigned char

3anucb/MTeHue. Mo
ymornyaHuro — 0

KoapdumuneHT
TpaHchopmaums
HanpsKeHust ¢
nnasatoLLen TOHKOWN
N.u

AADF

ot 0,001 oo
9999,000

Float

3anucb/MTeHue. o
ymornyaHuto — 1,0

KoadphpmuneHt
TpaHchopmaums
TOKa C nnasatoLLen
TOYKOM

N.t

C7C6

ot 0,001 oo
9999,000

Float

3anucb/MTeHue. o
ymornyaHuto — 1,0

M3mepeHHoe
3HadeHune
HanpsKeHNs!
nnaBatoLLEen TOHKON
in.u1

7174

Float

Tornbko YyTeHne

N3mepeHHoe
3Ha4YeHune Toka C
nnaBatoLLEeN TOYKON
in.i1

6693

Float

Tornbko YTeHne

3HayeHune
N3MepPEeHHON NOMHOM
MOLLLHOCTU C
niaBarLLENn TOYKON
In.S$1

BO71

Float

Tornbko YyTeHne

3HayeHue
M3MepEHHOM
aKTUBHOW MOLLIHOCTH
C nnasatoLlen
TOYKOM

In.P1

1A05

Float

Tornbko YTeHne

3HaueHue
M3MEpPEHHOM
peakTuBHOM
MOLLHOCTU C
niaBatoLLEen TOHKON
In.Q1

7C29

Float

Tornbko YyTeHne

3Ha4yeHune
N3MepPEHHOro
KoadhdmumeHTa
MOLLIHOCTHU C
nraBatoLLen TOYKON
cos.1

1E31

Float

Tornbko YTeHne

3HauyeHune
M3MEpPEHHOM
4acTOTbl CETU C
niaBatLLEen TOYKON
in.F

1425

Float

Tornbko YTeHne

Taonuua B.2 — Koabl nocnegHen ceTeBon OLLMOKU

Kon OnucaHue
0 BesowmnbouHbIn Npuem Kagpa
2 3agaHo NonoXeHue ToYkK, nNpesbiatoLlee 3
3 MonbiTka moandukaunmn ROM-napameTpa
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KomaHngbl npoTtokona OBEH

MpopomkeHne Tabnuubl B.2

33 AnnapaTtHas owmnbka KagprupoBaHUs

39 HeBepHas kOHTponbHasa cymma kagpa

40 He HangeH geckpuntop

49 Pa3mep nons 4aHHbIX HE COOTBETCTBYET OXXMAAEMOMY 3HAYEHUIO

Tabnuua B.3 — Pexumbl paboTbl

Homep buta

Ha3Ha4eHue

15

Ecnu aT10T 6UT ycTaHoBMEH B «1», TO NpUGOp B kKayecTBe koadhpuLMeHTOB
TpaHcgopMaL MM UCNONb3YeT Lernble YACHa CO CMELLEHUEM TOYKU

CTtapT kannbpoBku, ecnu B 3TOT OUT 3anmcatb «1», TO HAYHETCS NpoLecc
KannbpoBKu

He ncnon b3yeTCcA

He ncnonbayetcsa

He ncnonb3yeTca

QTOT GUT ycTaHaBNMBAETCA B «1» B Cry4yae YCneLHoro 3aBepLUeHns KanmbpoBku

CuvrHanvavpyeT o TOM, YTO KOHTPOJNep Npon3BoanT KannbpoBKy MOLLHOCTU

NfwihlOMO|N]| ©©

CurHanmnsmpyeTt o TOM, YTO KOHTPOSIiep OXnaaeT ycTaHoBKK HanpshxeHus 300 B, 5A

—_

CwurHanunsmpyeT 0 TOM, YTO KOHTPOMIep OXnaaeT ycTaHoBKU HanpskeHns 30 B,
0,05A

Ecnu atoT 6uT ycTaHoBMNEH B «1», TO 3TO 3HAYUT YTO HE YAanoChb BbIMOMHUTD
Kanubposky
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Komangpb! npotokona Modbus

NMpunoxeHune B. Komanabl npotokona Modbus

[ns npotokona Modbus peann3oBaHO BbINOMHEHNE CreayoLWnX PYyHKLUNA:

* 03, 04 (read registers) — UTeHne 0OQHOIO NN HECKOSbKMUX PEMMCTPOB;
* 06 (preset single register) — 3an1ucb ogHoro perucTpa;

+ 16 (preset multiple registers) — 3anvcb HeCKONMbKMX PErMcTpoB;

* 17 (report slave ID) — yuTeHne nmeHn npubopa 1 BEPCUM NPOrpamMmei.

Ecnun agpec npubopa paBeH Hynto, Ans npotokona Modbus 3To wunpokoBeLlaTenbHbli agpec, npubop 6yaet
BbIMOMHATbL KOMaHAb! 3anucu (6, 16), Ho He ByadeT OTNpaBnATb KBUTAHUUM Ha NPUHSTLIE KOMaHAabl. Ha agpeca
Bonee 247 npnbop pearnposBatb He byaeT.

Ons dpyHkuun 06 n 16 npu nonbITKe 3anucaTtb PerucTpbl, NpegHasHaYeHHble TONbKO AMs YTEeHUs, Unu npu
nonbITKe obpallleHns K HeCyLLeCTBYIOLLMM pernctpam Bo3spallaetcsa owmnbka 1 (lllegal function).

CtpyKkTypa 3anpoca u orBeta ans oyHkuum 17
®PyHKUMA NO3BOMSET NONYYNTb MMSA Npubopa 1 BEPCUI0 NPOrpamMmmMHOro obecneveHus.

B Tabnuue HWxe npeacTaeBneH 3anpoc Ans YTeHUs UMeHN U Bepcun nporpaMmHoro obecneveHuns npubopa ¢
agpecom 12:

Ta6nuua B.1 — NapameTpbl 3anpoca
Anpec PYyHKUMA KoHTponbHasa cymma
12 17 Y4

OtBeT Ha doyHKUMo 17 NpefcTaBneH B Tabnuue Huxe:

Tabnuua B.2 — OTBeT Ha pyHKUUIO 17

KonuyectBo 6ant o KoHTponbHas
Appec PyHKUMA NaHHBIX OaHHble 14 6anT cymma
12 17 14 M3110-1M VX.YY Y4
NMPUMEYAHUE
|II Mons X n YY onpegenstotca npeanpusaTUeM-m3rotoBuTenem.
MapameTpbl npoTtokona Modbus npeacrasneHbl B Tabnuue HUXe:
Ta6nuua B.3 — PerncTtpbl npotokona Modbus
Homepa DaHHble 3anucu/
KomaHnpa perncTpos YTEHMS Tun AaHHbIX MpumeyaHue
Nwms npubopa 0-3 M3110-1M Char[8] TonbKo YTeHne
Bepcua npolumekm X — HoMep Bepcuu; Tonbko uTeHue.
4-5 YY- Homep Char[4] YctaHaBnuBaeTcs
nogsepcun npegnpuaTMem-
N3roToBUTENEM
CkopocTb obmeHa 0 - 2,4 kbut/c; 3anuncw/MTeHune. o
1-4,8 kbut/c; yMornyaHuro — 2
2 - 9,6 KbuT/c;
3 —14,4 xbut/c;
6 4 — 19,2 k6ut/c; Unsigned char
5 — 28,8 kbuT/c;
6 — 38,4 kbuT/c;
7 — 57,6 kbuT/c;
8 — 115,2 kbut/c
[nvHa cnoea 7unn8 ; 3anucb/YTenue. o
OaHHbIX 7 Unsigned char ymonyaHuto — 8
Tun KoHTpoOnSA 0 — KOHTpOnS HeT; 3anucbk/MTeHue. o
YETHOCTM CcrnoBa 8 1 — 4eTHOCTb; Unsigned char | ymonyaruro — 0
OaHHbIX 2 — HeYeTHOCTb
KonunyecTso cTon- 0 -1 cTon-6uT; . B3anuce/MTenue. Mo
OGUTOB B NOCbINKe 9 1 -2 cTon-6buta Unsigned char ymonyaHuto — 0
3apepxka oTBeTa ot 0 go 255 mc ; 3anuce/MTeHue. Mo
no RS-485 10 Unsigned char yMornyaHuro — 45
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Komangb! npotokona Modbus

MpoponmxeHne Tabnuubl B.3

CeTeBov TaniM-ayT o1 000600 cC . 3anuce/MTeHue. Mo
1 Unsigned short ymon4daHuo — 600
basoBbI agpec oT 1 no 247 : 3anucbk/MTeHue. o
npubopa 12 Unsigned short ymon4aHuto — 1
Tun npoTtokona 0 — Modbus ASCII; 3anucb/MTenue. o
1 - Modbus RTU; ; YMOYaHuo — 2
13 2 _ OBEH: Unsigned char
3—-DCON
[nuHa ceTeBoro 8 —8 6ur; . 3anucw/MTeHue. o
agpeca 14 11— 11 6ut Unsigned char ymony4aHuto — 8
Koa noczne,quﬁ 15 Unsigned char TonbKo YTEHME
CeTeBOM OLLMOKHM
Bant cratyca UteHue: TonbKo YTeHne
0 — owmnbka
EEPROM,;
1 — owwmbka cBA3M C ;
16 AL Unsigned char
2 — owmbka
npUMeHeHns
napameTpoB
Pexxum paboThbl 17 Unsigned short 3anuce/MTenue. Mo
ymornyaHuto — 0
MMonoxeHune 0(----) 3anucb/MTeHue. o
OEeCATUYHOWN TOYKUN B 1(----); ymonyqaHuto — 0
Llenom 3HavyeHum 2(----); ;
Ko dULMEHTE 18 3 (e 1) Unsigned char
TpaHcdopmaunn
HanpsHkeHns
Lienoe 3HayeHue ot 1 oo 9 999 999 3anuck/MTeHue. o
koadhpuumeHTa ymondaHuro — 1
TpaHcdopmaumm 19-20 Unsigned long
HanpshkeHns co
CMeLLEeHNEM TOYKN
[MonoxeHune 0(----) 3anuce/HTeHue. Mo
OEeCATUYHOWN TOYKN B 1(----); ymorn4yaHuto — 0
LLenom 3Ha4yeHuu 2 (--.--); :
koatebrLmMenTa 21 3 (1) Unsigned char
TpaHcdopmaumm
TOKa
Llenoe 3HayeHne oT 17809 999 999 3anuce/MTeHue. Mo
KoadppuumeHTa _ ymornyaHuro — 1
TpaHcdopmaLumm 22-23 Unsigned long
TOKa CO CMeLLEHNEM
TOYKM
MonoxeHue 0(----) 3anucw/MTeHue. o
OEeCATUYHOWN TOYKN B 1(----) ymonyaHuto — 0
LLernioMm 3HadeHnn 24 2(--.--); Unsigned char
N3MEepPEHHOro 3(----)
HanpshkeHnst
Llenoe 3HayeHne ot 0 go 999 999 Tonbko uTeHne
HanpsHKeHns co 25-26 Unsigned long
CMeLLEHNEM TOYKU
[MonoxeHune 0(----); 3anuce/Tenue. Mo
OECATUYHOWN TOYKUN B 1(---.-); . ymornyaHuro — 0
LLlennom 3HadeHue 27 2 (--.--); Unsigned char
n3MepeHHOoro Toka 3(----)
Llenoe 3HayeHne ot 0 go 999 999 Tonbko uTeHne
N3MeEpPEHHOro ToKa 28-29 Unsigned long

CO cMelleHnem
TOYKHU
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Komangpb! npotokona Modbus

MpoponmxeHne Tabnuubl B.3

MNonoxeHune
DECATUYHON TOYKN B
Lenom 3HavyeHue
M3MeEpPEHHOM
NOSTHON MOLLHOCTM

30

(=)
(---)
(=)
(----)

WN -0

Unsigned char

3anucb/MTeHue. o
ymornyaHuro — 0

Llenoe 3HayeHune
M3MepEHHOM
MOJTHOW MOLLIHOCTH
CO CMeLLeHMEM
TOYKU

31-32

ot 0 go 999 999

Unsigned long

Tornbko YyTeHne

MNonoxeHune
[EeCATUYHOM TOYKN B
L,esIoM 3Ha4YeHumn
N3MepEeHHOM
aKTUBHOWM
MOLLIHOCTH

33

Unsigned char

3anucb/MTeHue. Mo
ymondaHuro — 0

Llenoe 3HayeHue
M3MEpPEHHOM
aKTUBHON
MOLLIHOCTHM CO
CMeLLEHNEM TOYKU

34-35

Unsigned long

Tonbko YyTeHne

MNonoxeHune
[ECATUYHON TOYKN B
LEenom 3Ha4yeHun
N3MEpPEHHOM
peakTuBHoOm
MOLLHOCTH

36

Unsigned char

3anuce/MTeHue. Mo
ymorn4yaHuro — 0

Llenoe 3HayeHune
M3MepEHHOM
peakTUBHOM
MOLLIHOCTU CO
CMeLLLEHMEM TOYKM

37-38

Unsigned long

Tornbko YyTeHne

MonoxeHue
OEeCSATUYHOW TOYKM B
LiernoM 3HaYeHnM
N3MepPEHHOro
KoadhbdmumeHTa
MOLLIHOCTH

39

Unsigned char

3anucb/MTeHune. o
ymornyaHuto — 0

Llenoe 3HayeHne
N3MeEpPEHHOTO
KoadpuumeHTa
MOLLHOCTU CO
CMeLLEeHNEM TOYKU

40-41

ot 0 oo 999 999

Unsigned long

Tornbko YTeHne

MNonoxeHune
[EeCATUYHOM TOYKN B
Lenom 3Ha4yeHun
N3MEpPEHHOM
Y4acToThbl CETU

42

WN -0

(=)
(=)
(=)
(----)

Unsigned char

3anucb/MTeHue. o
ymondaHuro — 0

Llenoe 3HaueHue
M3MEpPEHHOM
4acToTbl CETU CO
cMeLleHeM
OECATUYHON TOYKU

43-44

ot 0 oo 999 999

Unsigned long

Tornbko YTeHne

3HaueHune
KoadhpumumeHTa
TpaHcdopmauum
HanpsKeHust ¢
niaBatoLL,en TOHKON

45-46

ot 0,001 oo
9999,000

Float

3anucb/MTeHune. o
ymornyaHuto — 1,0
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Komangb! npotokona Modbus

MpoponmxeHne Tabnuubl B.3

3HaueHne
KoadppumumeHTa
TpaHcdopmauum
TOKa no Bxogam ¢
nnaBatoLLEeN TOHKON

47-48

ot 0,001 oo 3anucb/MTeHue. o
9999,000 ymornyaHuto — 1,0
Float

3HayeHune
M3MEPEHHOro
HanpspkeHUs ¢
nnaBaoLLEN TOYKON

49-50

Tornbko YTeHne
Float

3HaveHue
N3MEepPEHHOro Toka C
nnasaloLlen TOYKON

51-52

Tornbko YTeHne
Float

3HayeHue
M3MEpPEHHOM
NMOMHOW MOLLHOCTU C
nnaBatoLLEeN TOHKON

53-54

Tornbko YTeHne
Float

3HayeHue
M3MepEHHOM
aKTUBHOWM
MOLLHOCTU C
nnasatoLLlen TOYKON

55-56

Tornbko YTeHne

Float

3HaueHne
M3MepPEHHOM
peakTuBHOM
MOLLIHOCTU C
nraBaoLLen TOHKon

57-58

Tornbko YTeHne

Float

3HayeHune
N3MEepPEHHOro
KoadhumumeHTa
MOLLIHOCTU C
nnasatoLLEen TOYKON

59-60

Tonbko YTeHne

Float

3HayeHune
N3MEpPEHHOM
Y4acToThbl CETU C
nnaBatoLLEen TOYKON

61-62

Tonbko YyTeHne
Float

3anuck nsMeHeHumn
B

3HeproHesaBuCU-
MYIO NaMsiTb U
nepexop Ha HoBble
ceTeBble HAaCTPOMKM

Aply

63

[na npyuMmeHeHns n
CcoXpaHeHuns

napameTpoB HY>XHO
3anucatb 0x81 Unsigned char

Tabnuua B.4 — Macka kogoB owmnb60k ans komaHabl Aply

Homep G6uta OnucaHue ownGKK

3 He ynanocb coxpaHuUTb B 3HEPIrOHE3aBUCUMYIO NaMSATb NapamMeTpbl A4S HACTPOWKK
namepeHui (permctpbl 14—-16, 18, 20)

5 Heponyctumoe 3HadeHne B 04HOM U3 NapaMeTpoB 4151 HACTPOWKN U3MEPEHUIA
(peructpbl 14-16, 18, 20)

1 He ynanocb coxpaHuTb B 3HEPTrOHE3aBUCUMYIO NaMSATb CETEBLIE NapaMeTpbl
(peructpbl 0—10)

0 Heponyctumoe 3HadeHue B ceTeBbix NapameTtpax (pernctpbl 2—10)
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KomaHabl npotokonia DCON

MpunoxeHune I Komanabl npotokona DCON

1 CunTtbiBaHMe AaHHbIX

Mocbinka:
#AA[CHK] (cr),

rae AA — agpec moayns ot 0x00 go OxFF;
[CHK] — KOHTpOnbHas cymMma;

(cr) — cumBon nepesoga cTpoku (0x0D).

OTBeT:
(maunsle) [CHK] (cr),

roe (maHHBIE) — 3anucaHHble noapsin 6e3 npoGenoB pesynbTaTbl W3MEPEeHUs B [ECATUYHOM
npenctaenexHuu. MNMocnenoBaTenbHOCTb AaHHbIX (3HAYEHMS1) — HaNpsKeHUe, TOK, MONHasi MOLWHOCTb, aKkTUBHas
MOLLHOCTb, peakTMBHasi MOLLHOCTb, KOAOMULMNEHT MOLLHOCTM (COS®), YacToTa.

M3mepeHHble 3HayYeHWst napameTpoB: HanpskeHue, TOK, MOfHas MOLLHOCTb, aKTMBHAasi MOLLHOCTb,
peakTMBHas MOLLHOCTb, — 3aN1CbIBAOTCA B hopmate ymcna ¢ nnasatoLLiel TO4KOM B HOpManm3oBaHHOM BUAe
C CeMbl0 3HaKamu nocrie 3ansTol U C yka3aHMeMm 3Haka uyucrna. [nvHa 3anucu coctaensieT 13 cumsonos
(BKtOYaa 3HaK M gecAaTUYHy Touky). Hanpumep, +0.2788650E +3 (U3MepeHHOe 3Ha4YeHMe HanpsKeHust —
218,865 B). Ha mecTe HegocTOBEpPHbIX AaHHBIX Nnepenaércs 3anucb «—0.9999999F-9».

3HaveHne koadduumMeHTa MOLLHOCTM NpMBOANTCA B hopmaTte ymcna ¢ PUKCMPOBAHHOW TOYKOW C Tpems
3Hakamu nocrie 3ansiton u ¢ ykasaHnem 3Haka umucna. [invHa 3anncu coctaBngeT 6 CMMBOMNOB (BKMoYas 3HaK
N OecsTudHyo Touky). Hanpumep, +0.857 (uamepeHHoe 3HayveHne koadpdmumeHTa molwHoctn — 0,857). Ha
MeCTe HEJOCTOBEPHbIX AaHHbIX NepeaaéTtcs 3anmck «—9.999».

M3mepeHHOoe 3HauyeHne YyacToTbl NpMBOANTCS B hopmaTe uncna ¢ UKCMPOBAHHOM TOYKOM C ABYMS 3HaKaMu
nocrne 3andAToM M C yKasaHWeMm 3Haka 4ducna. [nuHa 3anucm cocTaBnsieT 6 CUMMBOMOB (BKMYas 3HAK U
AecatudHyto  Touky). [Mpumep: +50.01 (n3mepeHHoe 3HadeHue uyacTtotbl — 50,01 u). Ha wmecte
HeJOCTOBEPHbIX AaHHbIX Nepenaétcs 3anucb «—99.99».

Ecnu B nocbinke CUHTaKcuMyeckas olwmbka mnm owmnbka B KOHTpOJ'IbHOVI CymMMe, TO He BblAaeTCA HUKaKOoro
oTBeTa.

Mpumep

>+0.2188658E+3+0.4936738E+0+0.2176449E+2+0.1864200E+2+0.1123250E+2+0.857
+50.00[CHK] (cr)

* N3MepeHHOoe 3Ha4yeHue HanpskeHus — 218,8658 B;

* M3MepeHHoe 3HayeHue Toka — 0,4936738 A;

*  N3MEpPEHHOE 3Ha4YeHMe NONHON MoLWHOCTU — 21,76449 BA;

*  N3MepeHHOoe 3HaYyeHue akTMBHOM MoLLHoCcTK — 18,642 Br;

*  N3MEpPEHHOE 3Ha4YeHMe peakTUBHOWN MoLlHocTM — 11,2325 Bap;
*  N3MepeHHoe 3Ha4yeHune cos@ — 0,857;

* n3MepeHHoe 3Ha4yeHue Yyactotbl — 50,00 My.

KoHTponbHas cymma (CHK) nossonser obGHapyxuTb OwMbKM B KOMaHOax, OTNpaBfeHHbIX M3 BedyLuero
YCTPOWCTBA, a Takke B oTBeTax Begomoro. KoHTponbHasa cymma (CHK) nepepaetcs kak koabl Asyx ASCII
cumBonoB (ot 0x00 pmo OxFF) u npepcraensetr cobon cymmy ASCIl kogoB BCEX CMMBOJIOB MOCHLIIKA HE
BKMOYas KOO CMMBOMNA MepeHoca CTpokn. B cnyyae nepenonHeHuMs CyMMbl, CTapline paspsagbl
oTbpacbiBatoTcs.

NMPUMEYAHUE

II' Bca nHdopmauus, cogepxallascs B kagpe, Bkoyasa agpec npubopa, gaHHele, CHK n cumson
nepesofa cTpoku, nepenaetcs B ASCII kogax. Cneayet ob6patuTb BHUMAHWE, YTO MCMNOMb30BaHUe
ASCII KOAOB CTPOYHBIX JTATUHCKMX CUMBOJSTOB HEAOMYCTUMO.
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Komangbl npotokona DCON

.2 CunTbiBaHNe UMeHU Npubopa
Mocbinka:
SAAM[CHK] (cr),

roe AA — agpec mogyns ot 0x00 go OxFF;
[CHK] — KOHTpOrbHasi cymma;

(cr) — cumBon nepesofa cTpoku (0x0D).

OtBerT:
! AA (1Ms1 npubopa (8 cumBosoB) ) [CHK] (cr),

Ecnu B nocbinke cuHTakcnyeckas owmbka unu owmnbka B KOHTPOSNbHOW CyMMeE, TO HE BblOAETCH HUKaKoro
oTBeTa.

Mpumep
' >!AAM3110-1M[CHK] (cr)

.3 CunTbiBaHMe Bepcumn NnporpaMmmbl Nnpudopa
Mocbinka:
$AAF [CHK] (cr),

rae AA — agpec moayns ot 0x00 go OxFF;
[CHK] — KOHTpOrbHasi cymma;

(cr) — cumBon nepesoga cTpoku (0x0D).

OtBerT:
'AA (Bepcusi (4 cumBosia) ) [CHK] (cr),

Ecnu B nocbinke cuHTakcnyeckas owmbka unu owmnbka B KOHTPOSbHOW CyMME, TO HE BblOAETCH HUKaKOro
oTBeTAa.

Mpumep
>!AAx.yy[CHK] (cr)
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