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BeeneHune

Hactosillee  pykoBOACTBO MO  3KChnyaTauuMu npedHasHayeHo AN O3HaKOMIIeHUs
obcnyxuBatoLero nepcoHana C YCTPOWCTBOM, MPUHLMINOM AEWCTBUS, KOHCTPyKUuen, paboTton u
TEXHUYECKUM 0OCnyXMBaHWEM Mopynsi anekTpousmeputensHoro M3110-3M (B ganbHenweMm no
TEKCTY MMEHYEMOTO NpuGop).

Mpubopbl M3roTaBnMBalOTCs B COOTBETCTBUM C TY 4221-004-46526536-2011.



TepMuHbI N abbpeBUaTypbI

ALN — aHanoro-undpoBol npeobpasoBaTens.

Uma napamerpa — Habop CYMBOMOB, OA4HO3HAYHO OMPEAENsOLMIA AOCTYN K napameTpy B
npubope.

UHpekc napameTpa — YMCIOBOE 3HAYEHWE, OTNMYatoLLee napaMeTpbl OAHOTUMHBLIX 31IEMEHTOB C
OAMHAKOBBIMU UMEHaMMU.

KoHdourypauus — coBokynHOCTb 3Ha4YeHWIN MapameTpoB, onpedensolwmx paboty npubopa.

Mactep cetu — npubop (unu MK), nHuumMupyowmnii obmeH AaHHbIMM B ceTn RS-485 mexay
oTnpaBuTeENeM 1 nonyvyatenem AaHHbIX.

MK — nepcoHanbHbI KOMMbIOTEP.

CeTeBble napameTpbl — cryxebGHble napameTpbl, onpegensiowme paboTy npubopa B ceTu
RS-485.

Tun AaHHbIX — onpeaensieT Habop 3HaYeHWN B COOTBETCTBMU € Tabnuuen 1.

Tabnuua 1 — 3HayeHUs1 TUNOB AaHHbIX

TUN AaHHBIX BuT Onana3oH 3Ha4YeHun
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




1 HasHa4yeHune npubopa

Mpubop npegHasHayeH ANS W3MEPEHWs HanpPsiKeHUs, CWnbl TOKa, YacToTbl, MOLLHOCTH,
ha3oBoro yrna u koadduumeHTa MOLHOCTM B TpexdasHbiXx CeTAX W nepegayn pesynbTaToB
n3mepeHun B cetb RS-485.

Mpnbop moxeT BbITb MCMONb30BaH B COCTAaBE M3MEPUTENbHbIX CUCTEM KOHTPONS W YNpaBneHns
TEXHOMOIMYECKMI NPOLIECCaMMN Ha MPOMBILLMEHHbIX NPEANPUATUSX.



2 TexHU4YeCcKue xapakTepuCcTUKN MU YCIIOBUS IKCNnyaTauum

2.1 TexHn4ecKue xapakTepucTUKM npmbopa
OCHOBHbIE TEXHUYECKME XapaKTepUCTMKM Npubopa npuBeaeHbl B Tabnuue 2.1.
Ta6bnuua 2.1 — XapaktepucTuku npuéopa

HaumeHoBaHue | 3HaueHue
MutaHne
HanpsixeHne nutaHns oT ceTn nepemMeHHoro Toka, B o1 90 oo 264
yacToTou oT 45 no 65 'y
MoTpebnsiemas mowHocTb, BA, He Gonee 7,5
U3mepeHune a3HOro HanpsXkeHust
BxopgHon curHan (gencTBytoLlee 3HaveHve) ~(1...400) B, ot 45 no 65 'y,
C ncnonb3oBaHMeM BHELLHMX TpaHC(opMaTopoB ~ (1-10‘3_..4000-103) B,ot450065y
HanpsikeHust
MakcmMmanbHoe gonycTMmoe 3HayeHve, He bonee 1 cek 800 B
OcHoBHasi npMBeAeHHast NOrpeLLHOCTb M3MEPEHUI 0,25 %
Paspeluatolas cnocobHocTb, B 0,1
BxogHoe conpoTtueneHune, KOM, He MeHee 500
Bpemsi onpoca Bxofa, cek, He bonee 1
KonunyectBo KaHanoB M3MepeHus 3




MpoponxeHue Tabnuubl 2.1

HanmeHoBaHue

3Ha4yeHune

U3mepeHne nuHenHOro HanpsikeHUs (MexdasHoro)

BxogHon curHan (gencTeytoLlee 3HayeHue)
C ncnonb3oBaHMeM BHELLHMX TpaHC(opMaTopoB
HanpskeHust

~(2...580) B, oT 45 10 65 Ty
~(2-107...5800-10%) B, ot 45 g0 65 Iy

MakcmMmanbHoe gonycTMmMoe 3HayeHue, He 6onee 1 cek 800 B
OcHoBHasi NpMBeAeHHast NOrpeLLHOCTb U3MEPEHUI 0,5 %
Paspeluatowas cnocobHocTb, B 0,1
BxogHoe conpoTtueneHune, KOM, He MeHee 500
Bpemsi onpoca Bxofa, cek, He bonee 1
KonnyectBo kaHanoB naMepexus 3
U3mepeHue cunbl TOKa
BxogHon curHan (gencteyiollee 3HadeHune), A ot 0,005 no 5
C ncnonb3oBaHMeM BHELUHMX TpaHCOpMaTopoB Toka, A oT 0,005-10'3,qo 50-10°
MakcmMmanbHoe gonycTMmoe 3HayeHve, He bonee 1 cek 10 A
OcHoBHasi NpMBeAeHHas NOrpeLLHOCTb U3MEPEHUI 0,25 %
Bpemsi onpoca Bxofa, cek, He bonee 1
Paspeluatowasi cnocobHocTb, A 0,001
BxogHoe conpotunexue, Om, He Gonee 0,01
KonnyecTBo kaHanoB naMepeHus 3




MpoponxeHue Tabnuubl 2.1

HanmeHoBaHue

3Ha4yeHune

M3mepeHne NoNHOW, akTUBHOM U PeaKTUBHOW MOLLHOCTH

BxogHon curHan (genctBytoLlee 3HadeHue), kBT, kBA, kKBAp
C ncnonb3oBaHMeM BHELLHMX TpaHcdopMaTopoB
(Hanps»KeHNs/ToK)

ot 0,02 no 2
ot 0,2:10°° go 200-10°

OcHoBHasi npuBeAeHHas NOrpeLLHOCTb U3MEPEHN 0,5%
Bpemsi BbluMCneHus1, cek, He Bornee 1
Paspelatowas cnocobHoctb, BT, BA, Bap 1
KonnyectBo kaHanoB nsMmepexus 3
M3mepeHne YacToTbl NepBON rapMOHUKKU
[encTBytolas YacToTa NepBon rapMoHuku, Ny ot 45 o 65
OcHoBHasi NpMBeAeHHast NOrpeLLHOCTb U3MEPEHUI 0,15 %
Bpemsi onpoca Bxofa, cek, He bonee 1
Paspeliatowasi cnocobHocTb, My 0,01
KonunyectBo kaHanoB n3MepeHus (aKTUBHbI) 1
U3mepeHune koadpmUneHTa MOLHOCTU COSQ
[nanasoH n3mepeHus (B paboyem gmanasoHe MOLLHOCTH) or0p01
OcHoBHasi NOrpeLIHOCTb U3MEepEHUIA 1,0 %
Bpewmsi BbluMCeHWs1, cek, He Bornee 1
Paspeluatolasi cnocobHocTb 0,01
KonnyectBo kaHanoB naMmepexus 3




OKoH4aHue Tabnuubl 2.1

HaumeHoBaHue | 3HaueHue
U3mepeHue dasoBoro yrna
[rnana3oH n3mepeHus (B paboyem avanasoHe HanpsbKeHWUI) ot 10° go 170°
OcCHOBHasi NOrpeLIHOCTb U3MEPEHUIA 0,4 %
Bpemsi onpoca Bxofa, cek, He bonee 1
PaspeLuatowasi cnocobHOCTb 1°

KonuyecTBo KaHanos n3mepeHusa

UHTepdenc cBasm RS-485

2400, 4800, 9600, 14400, 19200,

CropocT obmeHa, Gut/cex 28800, 38400, 57600, 115200

OBEH; ModBus-RTU;

Mpotokone! casian ModBus-ASCII; DCON

BxogHoe conpoTtuneHne, KOm 12
KOHCTpYKTMBHOE MCMOJHEHNe

CreneHb 3almMThbl KOpnyca 1P20

abapuTHble pa3mepsbl npubopa (MpunoxexHue A), MM (96%73%110) +1

Macca npu6opa, kr, He 6onee 0,5

[ononHuTenbHasi  MOrPELHOCTb  M3MEPEHUsl, Bbi3BaHHAsi M3MEHEHWEM  TemrepaTypbl
OoKpyXatoLlen cpefbl OTHOCUTENbHO HopManbHow (Ha kaxable 10 °C namMeHeHuss Temnepatypbl) He
6ornee 0,5 npegena OCHOBHOW MOrpeLLHOCTM.

Mpegen  OQOMONHWUTENbHOMW  NPUMBEAEHHOW  MOrPEeLHOCTW,  BbI3BAHHOW  BO3AENCTBUEM
3MeKTpoMarHUTHbIX noMmex He 6onee 0,5 npegena OCHOBHOWM MOFPELLHOCTY.

Bpems ycTaHoBneHusa paboyero pexuma npubopa He 6onee 1 MUHYTHI.

Mo akcnnyaTaunoHHOW 3aKOHYEHHOCTU NPUBOPBLI OTHOCATCS K U3AENUSIM BTOPOro Nopsiaka.
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Mpnbop umeeT crneaytoLme rpynnbl ranbBaHUYECKU N30MMPOBaHHbIX LiENe:

—  uenu nutaHusa npubopa;

— uenu uHTepderica RS-485;

—  Lenu n3mMepuTesbHbIX BXOLOB.

OneKTpuyeckas NPOYHOCTb M3OMNALMM BCEX IPynn Lienen oTHocuTenbHO Aapyr apyra: 2500 B.

2.2 YcnoBusa akcnnyaTtauum npubopa

MpuGop akcnnyaTupyeTcs Npu creayoLmx yCrnoBusx:

—  3aKpbiTble B3pbiBOOe3onacHble nomeLleHns 6e3 arpeccrBHbIX NapoB U ra3os;

— TemnepaTypa OKpyxatoLero Bo3gyxa ot MmuHyc 20 go +55°C;

— BepXHW npegen OTHOCUTENbHOW BnaxHocTn Bosgyxa 80 % npu +35 °C  un Gonee HU3KMX
Temnepartypax 6e3 koHaeHcaumn Bnarv;

— aTtmoccpepHoe aasneHue ot 84 oo 106,7 kla.

Mo ycToM4MBOCTM K KNMMaTUYECKUM BO3AEWCTBMSIM MpW 3KCMiyaTauum npubop cooTBETCTBYET
rpynne ucnonHeHusa B4 no FOCT 52931-2008.

Mo ycTonumBOCTM K BO3AENCTBMIO aTMOCepHOro AaBneHns npubop oTHocutcs K rpynne P1 mo
FOCT 52931-2008.

[Mo ycTOMYMBOCTM K MEXaHW4eCKUM BO3LEWCTBUSIM MpU 3KCnryataumMu npubop COOTBETCTBYET
rpynne ncnonHeHus N2 no MOCT 52931-2008.

Mo anekTpomarHWTHOW COBMECTMMOCTM Mpubopbl OTHOCATCS K obopygoBaHuio krnacca A Mo
FOCT P 51522-99.



3 YcTponcTBo npubopa

3.1 O6wue NpUHLUNbI NOCTPOEeHUs npubopa

Mpnbop umeeT Tpu Bxoda ANt U3MEPEHUS: HanpsKeHWS, CUmbl TOKa, YacTOTbl, MOLLHOCTHU,
¢a3oBoro yrna u koauLUMeHTa MOLLHOCTK.

CTpykTypHO ~ npubop  cocTouMT M3  aHanoro-umdgpposoro  npeobpasoBartens  (ALIM),
MWKPOKOHTpOnnepa, Apaveepa RS-485 ¢ ranbBaHNYeCKON pa3BA3KON Y BTOPUYHOTO UCTOYHMKA MUTaHNS
(BUIM) c ranbBaHuyeckoli passsaskoil. CTpyKTypHasi cxeMa npubopa npueeeHa Ha pucyHke 3.1.

B. 1m
= M3110-220.3M
Bxop 2 namepenus
ion Hupukaums
B
e NWTAHKE O UA O A ©
e Aun RS-485 0 UBO IBO
Bxon 1 uamepenma | ABAPHS O uco IcC o
HanpsweHns |
Bxon 2 wamepenms | ﬁ
HANPAKEHWA 4
Bxop 3 uamepenns Muxpo- ] —_—
Wanpsokenua | | K>\ xourponnep | 3 | E —> RS-485 B
| r r Y
AC (90 - 264) B B“"} £

PucyHok 3.1 — CTpyKkTypHasa cxema npubopa
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3.2 U3amepeHne napameTpoB

[encTBylollee HanpsXKeHne

BxogHon curHan, noctynatoLwmin Ha knemmbl npubopa, npeobpasyeTcst AenuTeneM HanpspKeHus,
peanu3oBaHHbIM Ha NPELIM3NOHHbIX pe3ncTopax, U NOCTynaeT Ha UnbTP HUXKHMX YacTOT CO CPe3oM
Ha vactote 70 kl'y u nogaeneHvem 20 nb/gek. Mocnepyrowas obpaboTka curHana BbINOMHAETCS
cneumnanuanpoBaHHbiM - 2-A ALIMT © MUKPOKOHTpONMepomMm, rae paccuuTbiBaeTcsi AencTBylollee

3Ha4YeHue HanpsKeHus Vrms no cneaytoulen opmyne:

1T,
Vims =K, ?£V (t)dt ,

rae V — 3HayeHue hasHoro HanpsikeHust,
T — nepuog,
Ky — koadpmumneHT TpaHchopMauum No HanpskeHuto.
[OencTBYIOWNNA TOK
BxogHol curHan, nocTtynakooluin Ha KnemMmbl npubopa, NpOXoAWT Yepe3 TOKOBbIA LUYHT U
noctynaeT Ha (uUnbTP HWXHUX 4acTOT CO cpe3oM Ha yacTtote 70 k'y m nopasneHuem 20 ob/aek.
Mocnepytowias  obpaboTka curHama  BbIMOMHSAETCA  cneuuanvavpoBaHHbiM - X-AAUM  nu

MUKPOKOHTPOMNEpPoM, rae AeNCTBYIOLLMIA TOK |rms paccuuTbiBaeTCA NO crneayoLlen opmyne:

1T
s = K| ?(j)lz(t)dt ,

rae | — 3HaveHne pasHoro Toka
K| — koacpchbmumeHT TpaHcopmaLmm no Toky.
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MonHas, akTMBHaA n peakTuBHasA MOLWHOCTHU

3HayeHns NOrHON, aKTUBHOW 1 peaKTMBHOVI MOLLHOCTW NoJ1y4arT Bbl4UCIIEHUEM MO d)opmynaM,
OMNUCaHHbIM HWXeE.

MonHas MOWHOCTb S :Vrms . |rms
AKTMBHasi MOLHOCTL P =V, s lims *COS @

rae @ — yron cmeteHnsa mexay V u l.
PeakTnBHas MOLWHOCTL Q =V, s *lims - SINQ

CoOTHOLLEHNEe MOLLHOCTEN NoKa3aHo Ha pUcyHke 3.2.

»
S (MonHas Tnou.wocn:)

PucyHok 3.2 — [lnarpaMma COOTHOLLEHUE MOLLHOCTEN

YacTtoTa nepBoM rapMOHUKHN

Ona n3mepeHusi 4YacToTbl NEPBOA FAPMOHMKM WUCMOMb3yeTcsl (PYHKUMS crneumanv3vpoBaHHOro
AL «nepeceyeHne curHanom HyrneBoro ypoBHS». Toraa, B MepBOM KaHamne Hanpsbkenus AL
dopmupyeT curHanbl ANS  MUMKPOKOHTpOMnepa, pasHvMua Mexagy KOTOpbiMW MO BpPEMEHU
nepecynTbIBAETCS B YAcTOTYy, NPM 3TOM 3HAYEHWE YacTOThbl AOMKHO MonagaTth B AuanasoH oT 45 no
65 I'u.
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KoadpmumeHT MowwHoCTH
3HaueHus ko3I ULMEHTA MOLLHOCTU COS ¢ MOMYyYatT BbIYMCTIEHNEM MO CrieAytoLlen (opmyre:

cos _P
v S

KoathdpuumeHT MOLLHOCTY BbIYMUCASIETCA B AMana3oHe u3mepeHns mowHoctu - ot 0,02 go 2 kBrT.

®daz3oBbIn yron

M3mepeHune ha3oBoro yrra coBepLliaeTcs aHanormMyHo U3MEPEHNIO YacTOTbl NEPBOV rapMOHUKHU,
HO pasHuua GepeTcsi MeXAy «NepeceyYeHNeM CUTHANoOM HYNEBOro YPOBHS» HYXHbIX chas.

Ucnonb3oBaHue cornacylowmux TpaHccopmaTopoB

[onyckaeTcs nofkmnioveHne KaHanoB HanpshkeHWs WM KaHanmoB ToKa Yepe3 cornmacymolime
TpaHccopmMaTopbl, B 3TOM Cryyae HeobxoAuMmo ycTaHoBWUTb B napameTtpax N.u wnm N.i 3HavyeHus
KO3 PULMEHTOB TpaHCOpMaLMN BHELLHUX TpaHcdopmaTopoB. o ymonyaHuio nogpasyMeBaeTcs,
4YTO TpaHcOpPMaTop He WCMOoMb3yeTcs, U 3HavyeHne 3Toro napameTpa pasHo 1. MNapameTpbl MoryT
npuHUMaTh 3HadeHus ot 0.001 go 9999.

Mpumeyanue — MNonHbIN NepeyeHb NapameTpoB npubopa npuseaeH B Mpunoxenum I

Hanpumep, ecrnu Heobxodumo u3mepumb HanpsixeHue 600 B, Ho m.k. npubop u3mepsiem
HanpsixeHue 0o 400 B, donycmum, ucronb3yemcsi noHuxarowuli mpaHcgpopmamop 600/300. Toeda
3HayeHue napamempa N.u 6ydem pagHo 2.

MapameTpbl, Npou3BOAHbIE OT HAaMPsHXKEHUs W TOoKa, TakMe Kak MOLIHOCTb, B Cryvae
MCMOmnb30BaHUA COrNacyoLmx TpaHcopMaTopoB, NEPECUUTLIBAOTCA NPUOOPOM C Y4ETOM 3HAYEeHUN
KoadhpuumeHToB TpaHchopmauum (N.u unu N.i).

Hanpumep, ecrniu Heob6xo0umMo usmMepume rosHyr MowHocms 3,3 KBA, rpu 3mom HanpsixkeHue
yknadbigaemcsi 8 Ouana3oH u cocmasnsem 220 B, Ho mok Haepy3ku 0o 15A u ucnonb3yemcs
mpaHcghopmamop moka 30/5, ¢ N.i = 6 coomeemcmeeHHO, 8 pe3ynibmame 8blquciieHuli npubop
8bldacm 3HayeHue ronHol mouHocmu 3,3 kKBA.
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3.3 KoHcTpyKkuus npubopa

Mpnbop BbINyckaeTca B MNacTMaccoBOM Koprnyce, NMpefHa3HavyeHHoM Ans kpenneHus Ha DIN-
perKy WwupuHoi 35 MM 1nu Ha cteHy. MabapuTHbIN YepTex npubopa npuseaeH B MNpunoxexHun A.

Mo BepxHel cTOpoHe nNpubopa pacnonoXeHbl Psabl KNEMM «MOA BUHT», NpedHa3Ha4YeHHbIe Anst
NOAKIIOYEHMST MNPOBOAOB NUTaHUsA, WHTepdernca RS-485. KnemMmbl CKpbITbl MO4  OTKUOHLIMW
Kpblwkamu. O6Lwmii BuAg npubopa 1 HazHayYeHue KnemMm npuseaeHs B [MNpunoxexun b.

Mpnbop nmMeeT AeBATb CBETOAMOAHBLIX MHAMKATOPOB. OHM pacnonoXeHbl Ha NULIEBOW NaHenu
npubopa 1 nmMelT MapknpoBky «luTaHune»,«RS-485», «ABapusa», «UA», «UB», «UC», «lA», «IB»,
«IC». HasHayeHue nHoukaTopoB npvBeaeHo B Tabnuue 3.1.

Ta6bnuua 3.1 — HazHauyeHue MHAUKaTOPOB

MapkupoBka
HasHauyeHnue nHaukatopa
MHAaMKaTopa
MuTanne MHamkaTop 3eNeHOro CBeYEHUsi CUrHanuampyeT o nogade Ha npubop nuTatoLlero
HanpsiXkeHus
WHauvkaTop KenToro CBeYeHNs nHanumpyeT npuem/nepegaqy AaHHbIx no RS-485:
- MoralleH — HeT 06MeHa;
RS-485 - MepuaeT B TaKT NPUHATbIM/NepeaaHHbIM AaHHbIM — BbINOMHSAETCS 0bMeH
OaHHbIMY;
- MuraeT ¢ yactoTton 1y — paboTa B pexumMe «3aBOACKME CETEBbLIE HACTPOMKN»
(cm.n.4.2)
ABapus MHamKkaTop KpacHOro CBeYEHUst MHAULMPYET BO3HUKHOBEHWNE HELUTATHOM

cuTyauuu, cm. Tabnuvuy 3.2.
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OKoH4aHue Tabnuubi 3.1

MapkupoBka H
a3HayeHue uHAuKaTopa
MHAuKaTopa
MHavkaTopbl COCTOSIHUSA M3MepuTenbHbIX Bxogos Tuna « TOK» (Ix) n Tuna
«HAMPAXXEHNE» (Ux). Ecnn nHamnkaTop:
UA, UB, UC, - 3aCBEYEH — Ha BXOle eCTb CUrHar, curHan HaxoguTcs B OMYCTUMOM
IA, IB, IC OvanasoHe UsMepsieMblX 3HaYEHUI;
- Muraet c yactoton 1 'y — curHan Bbilwen 3a AoNyCTUMBbIVA Anana3oH
n3MepsieMbIX 3HAaYEHUA UM CUrHan Ha BXofe OTCYTCTBYeT
Ta6nuua 3.2
WUnpgukatop
«ABapus» «RS-485» Onucahne ouMGKM
MUraeT c - - oTcyTcTBMe cBA3n ¢ ALIM *;
yactoTton 1My - HapylUueHne YyepeaoBaHus as
3acBeyeH noraiueH otcyTcTBUEe cBsAsu ¢ MK B TeueHe BpeMeHM yka3aHHOro B
napametpe t.out** B cekyHgax (no ymonyanuto 600 cek)
MpumeyaHus

* — Owwubka «otcyTcTBME cBsin ¢ ALM» aBnsieTcs 6onee NpMopuUTETHOMW, YEM olwMbKa «HapyLleHne
YepenoBaHusa asy.
** _ [TonHbI NepeyeHb napameTpoB npubopa npuseaeH B MpunoxeHun I

Ha nwuueBon naHenn npubopa nopg kKpbiwkon ¢ mapkumpoBkan «3AB. HACTP. RS-485»
pacnornoxeHa KHOMKa, npeAHasHadeHHas Ons BXoda B PeXuM «3aBOACKME CETeBble HACTPOWKMW».
(cm. n. 4.2).
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3.4 YnpaBneHue npuéopom

YnpaBnenue pexumamn paboTbl npubopa u cuuTbiBaHMe M3 npubopa pesynbTaToB U3MEpPEHUst
BbIMOJIHSETCS C UCMONb30BaHNEM KOMaHA, nepefaBaembix B ceTu RS-485. Mpubop obecneumBaet
paboTy B ceTn RS-485 ¢ MCNonNb30BaHWMEM CrieyHOLLMX NPOTOKOSOB:

— ModBus (RTU), yteHue/3anucso;

— ModBus (ASCIIl), yteHue/3anucs;

— OBEH, yteHue/3anucs;

— DCON, TonbKo 4YTeHue.

MepekntoyeHne NpOTOKOMOB OCYLLECTBIAETCS C MOMOLLbIo NapameTpa T.Pro.

MpumeyaHue — MNonHbIN NepeyeHb NnapameTpoB npubopa npuseaeH B MpunoxeHuu I

Mpubop He siBnsieTcst MacTepom ceTu, noatomy cetb RS-485 pomkHa nmetb MacTtepa ceTtu,
Hanpumep MK ¢ 3anywieHHon Ha Hem SCADA-cucTeMOM, KOHTPONMEp UK perynaTop.

K npubopy npepoctasnsietcs 6ecnnatHein OPC-gpaviBep n 6ubnuoteka ctaHgapta WIN DLL,
KOTOpble PEKOMEeHAyeTCs WCMomnb3oBaTb Npu  noaknoveHun npubopa k SCADA-cuctemam u
KOHTponnepam Apyrux nponssoauTenen.

KoHdpurypupoBaHve npubopa ocylyectensietcs Ha K yepe3 agantep uHtepdeiica RS-485/RS-232
mnn  RS-485/USB  (Hanpumep, OBEH AC3-M wunn  AC4) c nomowpio  nporpammbl
«KoHdurypatop M110», BxogsLen B KOMNIEKT NOCTaBKU.

KomaHabl  ynpaBneHusi KoHdurypauven npubopa obecneumBaloT 3anuMcb W YTeHWe
KOHMUrypaLmoHHbIX NapamMeTpoB, ONpeaensioWwmnX pexumbl paboTel npubopa.

KoHdurypauvoHHble napameTpbl XpaHSATCS B 3HEProHe3aBUCUMON namsAT npubopa. Mx 3anucb
BbINONHSAETCA B ABa aTana. Ha nepeom aTane napameTpbl 3an1CbIBAOTCSA B onepaTuBHYto namsATe. Ha
BTOpOM 3Tane no cneuuanbHon komaHae (Aply) napameTpbl NepenmncbIBaloTCA B 3HEProHe3aBUCUMYO
namaATe. [py nponagaHyn NUTaHWS B NpoLiecce KoHdurypaumm, ecny komanaa Aply He Bbina nogaxa,
TO BCE U3MEHEHWS aHHYNUPYIOTCS.
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Komanpa Aply kpome nepenuMcu  W3MEHEHWA  KOH(UIypauMOHHbIX NapamMeTpoB B
3HEproHesaBUCHMYIO NamsiTb obecrneymBaeT MNPUMEHEHWE W3MEHEHWIA CeTEeBbIX HACTPOeK, YTO
BbI3bIBaeT nepexos paboTbl NpMbopa Ha HOBble CETEBbIe HAaCTPOWKM.

Ynpaenexwne  npubopom no npotokory OBeH  peanusoBaHO B nporpaMmme
«KoHdpurypaTtop M110», noctaBnsiemon ¢ npubopom.

Onsa pab6otel npnbopos B coctae SCADA-cuctem ¢ npubopom noctaenstotca OPC-gpariBepbl
ansa pabotbl no npotokonam ModBus 1 OBeH.
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4 PaboTta ¢ npn6opom

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

4.1 Nporpamma «KoHdurypatop M110»

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

4.2 PaboTa B pexume «3aBOACKME CeTeBble HACTPOMKN»

Pabota B pexnme «3aBoAckve ceTeBble HAaCTPOMKU» PeKOMeHAyeTCcs AN YCTAHOBKWA CBA3W
MeXay KOMMbTEPOM W MpuUBOpOM MNpu yTepe MHGOpPMaUMU O 3afaHHbIX 3HAYEHUSIX CeTEBbIX
napameTpoB npubopa.

BHumaHue! HanpspkeHne Ha HeEKOTOpbIX 3rleMEHTax nmeyaTHoW nnatbl npubopa onacHo Ans
Xu3Hu! MpuKocHOBEHME K MevaTHOW nrnaTte, a Takke nonagaHve NOCTOPOHHWX MPeaMEeToB BHYTPb
Kopnyca HegonyCTUMBI.

[ina Bxogja B pexum «3aBoACKMe CeTeBble HAaCTPOWMKM» HEOBXOAMMO BbIMOMHUTL CrieayloLmne
OEeNCTBUSA:

— 3anyctutb nporpammy «KoHdpurypatop M110»;

— nogaTb nNuTaHWe Ha npubop;

—  OTKUHYTb KpbILLKY Kopryca npubopa ¢ mapkmposkon «3AB. HACTP. RS-485;

— HaxaTb 1 yaepXuBaTb KHOMKY, pacnonoXeHHYyo nof KpbILLKOW, Ha Bpems bonee 5 cek, nocne
OTMYCKaHWUS KHOMKM HayHeT muratb cBetoavon «RS-485», npu 3TOM npubop nepectpoutcs Ha
3aBO/JCKME 3HAYEHUs CETeBbIX MapamMeTpoB, HO B €ro NMamaTVM COXPAHATCA paHee YCTaHOBIEHHble
3HaYeHns CeTeBbIX NapaMeTpos;

— B OKHe ycTaHOBKM CBfA3U C NPUOBOPOM 3a4aTb 3HAaYEHUS 3aBOACKUX CeTeBbIX NapameTpoB
(B COOTBETCTBMM C AaHHbIMW Tabnuvubl 4.1) U HaxaTb KHOMKY «YCTAHOBUTb CBAA3b» WIWN HaxaTb
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KHOMKY «3aBofCKue ceTeBble HacTpouku». CBs3b C MNpuOOPOM YCTAHOBUTCA C 3aBOACKMMM
3HaYeHuAMN ceTeBbIX NapameTpoB. OTKpoeTcs rmaBHoe OKHO nporpammbl «KoHdurypatop M110»;

— cuyuTaTh 3HaAYeHUs ceTeBbIX NapameTpoB npubopa, BbibpaB komaHay Mpubop | CuuTaTth
BCe napameTpbl Unu OTKpbIB Narnky «CeTeBble NapameTphbly;

— 3admkcupoBaTb Ha Oymare 3HayeHWs ceTeBbIX NapameTpoB npubopa, KoTopble Obinu
cunTaHbl (MNu nepecTpoutb Npubop Ha Tpebyemble ceTeBble NapaMeTphbl);

—  3aKpblTb Nporpammy «KoHdurypatop M110»;

— MOBTOPHO HaxaTtb U yaepxuBatb kHonky «3AB. HACTP.RS-485» Ha Bpemsi 6onee 5 cek,
nocrie oTrycKaHusl KHOMKK, ceeToamof «RS-485» noracHeT, npubop BepHeTCS B pabounin pexum;

MpumeyaHue — B cnyyae npvMeHeHUs] HOBbIX CETEBbIX HAacTpoek (komaHaa «Aply») B pexume
“3aBoAckve ceTeBble HacTpouku”, nepexof npubopa B pabounit  pexum  BbIMOMHSIETCS
aBTOMaTUYECKN, Npu aToM ceeToamod «RS-485» racHer.

— 3anyctutb nporpammy «KoHdurypatop M110»;

—  YCTaHOBWUTb 3a(PMKCUPOBaHHbIE paHee 3HayeHusi napameTpoB B OKHe YCTAaHOBKM CBA3U C
npuéopowm;

— HaxaTb KHOMKy «YCTaHOBUTb CBA3b» W MPOBEPUTb Hanuyue CBs3W C Npubopom, BbiOpaB
komaHgy Mpu6op | MpoBepUTb CBA3bL C NPUGOPOM;

—  3aKpbITb KpbILLKY kKopryca ¢ mapkuposkon «3AB. HACTP. RS-485».

Ta6bnuua 4.1 — 3aBoCcKue 3Ha4YeHUs ceTeBbIX NapamMeTpoB nNpuéopa

MapameTp Onucanune 3aBofckan yctaHOBKa

bPS CkopocTb 06MeHa aHHbIMKY, BUT/cek 9600

Prty Tun KOHTPONSI YETHOCTU CIOBA AAHHbIX oTCyTCTBYET

Shit KonunyectBo cTon-6utoB B NOCHINKe 1

A.Len [nuHa ceTeBoro agpeca, out 8

Addr BasoBbIln agpec npubopa 16

Rs.dl 3agepxka oTBeTa no cetm RS-485, mc 2

T.pro Twun npoTokona OBeH
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5 Mepbl 6e3onacHoCTH

5.1 Mo cnocoby 3awnTbl OT NOPaXEHU 3NEKTPUYECKMM TOKOM NpuBop cooTBeTCTBYET knaccy ||
no MOCT 12.2.007.0-75.

5.2 Mpu akcnnyaTaumm u TexHWdeckom obcnyxuBaHuM Heobxooumo cobnogath TpeboBaHus
FOCT 12.3.019-80, «[MpaBun akcnnyaTaumum 3neKTpoycTaHOBOK notpebutenen» u «lpaBun oxpaHbl
TpyAa npu aKkcnnyatauum anekTpoycTaHOBOK NOTpedutenemny.

5.3 Mpwu akcnnyatauum npubopa OTKPbIThIE KOHTAKTbl KNEMMHUKa HAX0AATCSA Nof HanpshkeHUemM,
onacHbIM AN XKW3HW YernoBeka. YCTaHoBKy npubopa cnefyeT npousBoaMTb B CELManv3vpoBaHHbIX
wkadax, AOCTYN BHYTPb KOTOPbIX paspeLleH TONbKO KBanuguLMpOBaHHLIM crneuyanucTam.

5.4 JNioGble nopakntoyeHuss k npubopy M paboTbl MO €ro TEeXHWYEecKoMy OGCNyXUBaHMIO
NpPon3BOAWTb TOMBKO NPU OTKMKOYEHHOM NUTaHUU NPUGOPa U NOAKIOYEHHBIX K HEMY YCTPOWCTB.

5.6 He ponyckaeTcsa nonagaHue BRnarv Ha KOHTAKTbl BbIXOAHbLIX PA3beMOB W BHYTPEHHWE
3nemMeHTbl NPMBOpPOB.

BHUMAHUE! 3anpellaetcs vcnonb3oBaHne npubOpoB Mpu HanuyMum B aTMocdepe KUCMOoT,
Llenioyen, Macen 1 UHbIX arpeCCUBHbIX BELLLECTB.
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6 MoHTaX 1 nogkn4YeHne npudopa

Mpn pa3melyeHnn npmbopa HeobXoAMMO yuuTbIBaTb Mepbl 6e30nMacHOCTW, NpeacTaBrneHHbIe B
pasgene 5.

Mepen yctaHoBko npubopa OCYLLECTBNSETCA MNOATOTOBKA MNOCAA0YHOrO MecTa B Lukady
anekTpoobopyaoBaHuns. KOHCTpyKUMSA Wwkada AomkHa obecneymsath 3awmTty npubopa oT nonagaHus
B Hero Bnaru, rpsianm 1 NOCTOPOHHWX NPEAMETOB;

Mpu6op kpenutcs Ha DIN-peiike nnu Ha BHYTPEHHeW CTeHke wkada AByMst BUHTamum M3x15
(BVHTBI B KOMMMEKT NOCTaBKN He BXoAAT). Npun kpenneHun, 3allenka AomkHa OblTb HanpaBneHa BHU3.

Mpn pasmeweHun npubopa crnegyeT MOMHUTb, YTO MPWU JKCMyaTauuu OTKPbITblE KOHTAaKTbI
KMeMM HaxoaaTCs Nnof HanpsbkeHWeM, onacHbIM A5t YeNoBEYECKON XU3HU.

6.1 MoaknioyeHMe BHELWWHUX CBA3en

6.1.1 O6wue Tpe6oBaHUA

MopknioyeHe K CeTU MepeMEeHHOro Toka creayeT OCYLECTBNSiTb K ceTeBoMy duaepy, He
CBSi3aHHOMY HEMoCPeACTBEHHO C MUTaHWEM MOLLHOrO curnoBoro obopynoBaHus. Bo BHelwHel Lenu
peKkoMeHayeTCs yCTaHOBUTL BbIKMIoYaTerb, 0becnevmBaroLLmii oTkMo4eHne npmbopa ot ceTw.

MuTaHne NOCTOSIHHBIM HanpskeHWeM cnedyeT OCYLIEeCTBMATb OT FOKanbHOTO UCTOYHMKA
nUTaHUst UNK pacnpeneneHHon ceTu.

BHUMAHUE! 3anpeliaetca nutaHue Kakmx-nmbo yCTPOWCTB OT CETEBbIX KOHTaKTOB npubopa
(koHTaKTbl 1 1 2).

MopknioyeHne npubopa B ceTb RS-485 cnepyeT BbINOMHATL MO OBYXNPOBOAHOW CXEME.
MopknioyeHne cnefyeT OCyLWECTBNATbL BUTOW Napoil MpoBoAoB, cobnodas nonsipHocTb. MMposoa A
nogkntoyvaeTcs k BbiBogy A npubopa, aHanornyHo coeauHsioTcest mexay cobon BeiBoabl B. Ha koHuax
TIMHUM pekoMeHAYyeTCs YCTaHOBUTL pe3nctopbl conpoTuaneHvem 120 Owm.
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[na obecneyeHns HAOEXHOCTU 3NEKTPUYECKUX COEAMHEHWA BXOAHBLIX KNEMM pekoMeHayeTcs
“Cronb3oBaTh kabenn ¢ MeAHbIMM MHOTOMPOBONOYHBIMM Xunamm, cedeHrem ot 0,75 go 1,5 M,
KOHLIbl KOTOPbIX Nepen noAakMoYeHnem crnegyeT 3a4ncTUTb U 3anyauTb WNKW OKOHLEeBaTb. 3a4MCTKy
Xun kabenen Heo6XoANMO BbINOMHSATL C TaKUM pac4eToM, YToObl Cpes3 M3onsauuy NNOTHO npuneran K
KMEMMHOW KOModKke, T.e. YTOObl OroneHHble y4yacTkM NpOBOAa He BbICTYManu 3a ee npegens.
MocnenoBaTenbHOCTL AEUCTBUN NPU NOAKINIOYEHNN NPOBOAA K KNeMMe npuBedeHa Ha pucyHke 6.1.

Ha3HayeHue knemMm 1 cxembl NogknoyeHns npubopa npeacrasneHsl B Mpunoxerun b.

PucyHok 6.1 — NoakntoyeHre NpoBoAa K kKnemme
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6.2 Nomexun n metoabl UX NOAABIIEHUSA

Ha paboTy npnbopa mMoryT okasblBaTb BUSHWE BHELLHWE NOMEXM:

— MOMeXW, BO3HWKAKLWME Moa AEWUCTBUMEM SNEKTPOMAarHWUTHbLIX MOMei (311eKTpoMarHUTHbIe
NMoMexu), HaBoguMMble Ha cam npuGop U Ha IMHUM CBA3W npubopa C  MEPBUYHLIMU
npeobpasoBaTtensmu;

—  MOMEeXW, BO3HMKAIOLLME B NUTaIOLLEN CETU.

[INA yMeHbLUEHNS BNMSHWS 3NEeKTPOMarHMTHbIX NOMex HEO6XOAUMO BbINOMNHATE NpYBeAeHHbIe
HWKe pekoMeHaaLuu:

—  NpW NpoknagKke CUrHanbHbIX MUHUIA OT NEePBUYHBLIX Npeobpa3oBaTenei ux ANuHY crneayeT no
BO3MOXHOCTM YMEHblUaTb W BblAeNATb MX B CAMOCTOATENMbHYKO Tpaccy (MMM HECKONbKO Tpacc),
oTAEenNeHHy(bIX) OT CUMOBbLIX Kabenew;

— obecneynTb HagexXHoe KPaHWPOBAHWE CUTHamMbHbIX NMHUA. SKpaHbl CrieayeT ANeKTPUYecKu
M30MMpoBaTb OT BHeLHEero obopydoBaHWA Ha MNPOTSKEHWM BCeW TpacChl WM MOACOEAMHATH K
3a3eMIIEHHOMY KOHTaKTY LUMTa YNpaBreHus;

— npubop pekomeHAyeTCs ycTaHaBnMBaTb B MeTannuyeckoM Lkadyy, BHYTPU KOTOPOro He
OOIMKHO BbITb HMKaKoro cunosoro obopyaoBaHus. Kopnyc wkada fomkeH 6biTb 3a3eMIeH.

[INA yMeHbLUEHNA NoMeX, BO3HMKaIOLWMX B MUTAIOLLEN ceTH, CriefyeT BbINOMNHATL creaytolmne
pekoMeHaauum:

—  nogknovatb Npubop K NuTatoLLel CeT OTAENbHO OT CMII0BOro 06opyAoBaHUS;

— BCe 3a3eMnsiolime NUHUM W 3KpaHbl MNpoknafbiBaTb MO CXeme «3Besga», npu 3ToM
HeobxoanmMo obecneynTb XOPOLLUIA KOHTAKT C 3a3eMIAeMbIM 31IEMEHTOM;

—  3a3eMnsioLmMe Lienu BbINOMHATL NPOBOAAMW MaKCUMarnbHO BO3MOXHOIO CeYeHUst;

— ycTaHaBnuBaTb (unbTpbl ceTeBbix nomex (Hanpumep, OBEH BC®) B nuHMSX nuTaHus
npubopa.
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7 TexHn4yeckoe obcnyxuBaHue

O6cnyxvBaHve npubopa Mpy 3KCMnyaTauumn 3aknioyaeTcs B ero TexHudeckom ocmotpe. [lpu
BbIMONHEHUN PpaboT nonb3oBaTenb AOMKeH cobniogate Mepbl Ge3onacHoctu (Paspgen 5 «Mepbl
6e30nacHOCTU»).

TexHnyeckun ocmoTp npubopa MpoBOAMTCS OGCNYXMBaKOLMM MEPCOHANIOM He pexe O[HOro
pasa B LWeCTb MecsALEB U BKIoYaeT B cebs BbINONMHeHVEe crneayoLmx onepauui:

—  O4MCTKY Kopryca npubopa, a Takke ero KNneMMHbIX KONOZAOK OT MbInn, FPsi3an U MOCTOPOHHMX
npeameToB;

— TpOBepKy KayecTBa KpenneHus npubopa Ha DIN-pelike unu Ha cTeHe;

— MPOBEPKY Ka4yecTBa NOOKMHOYEHNS BHELLHMX CBSA3EW.

O6HapyXeHHbIe NpW OCMOTPe HeJoCTaTku crefyeT HeMeaNeHHO YCTPaHNTb.
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8 MapkupoBka
Ha kopnyc npubopa u npyKpenneHHbIX K HeMy Tabnmnykax HaHOCATCS:

HaMMmeHoBaHwe npudopa;

cTeneHb 3awuTbl kopnyca no FOCT 14254;

HanpspkeHWe ¥ YacToTa NUTaHUs;

noTpebnsemas MOLHOCTb;

Knacc 3almTbl OT NopaxeHus anekTpuyeckum Tokom no MOCT 12.2.007.0

eaVHbIi 3HaK obpalleHnst NPoayKUMM Ha pblHKe rocyAapCTB-4fieHOB TaMOXEHHOro coksa
(EAC);

CTpaHa-U3roToBUTENb;

3aBoACckon HoMep npubopa 1 rof Bbirnycka.

Ha I'IOTpeGVITeJ'IbCKyIO Tapy HAHOCATCA:

HavmeHoBaHWe npubopa;

e[uHbIA 3HaK obpalleHus NPOAYKLMM Ha pbiHKE rOCyAapCTB-4rieHOB TaMOXEHHOro Cok3a
(EAC);

CTpaHa-U3roToBUTENb;

3aBofCKoN HoMep npubopa 1 rof Bbinycka.
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9 TpaHcnopTUpOBaHUe U XpaHeHue

9.1 lMpnbopbl TpaHCNOPTMPYTCA B 3aKpbITOM TpaHcnopTe ntoboro Buga. Kpennenne tapbl B
TPaHCMOPTHBLIX CPEACTBax [OMKHO MNPOM3BOAWUTBLCS COMMAacHO MpaBwunam, [AEUCTBYHOLUMM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcmnopra.

9.2 YcnoBusi TpaHCNOPTMPOBaHWSA AOMMKHbI COOTBETCTBOBaThL ycroBusam 5 no NOCT 15150-69
npu TemnepaType oKkpyxawLlero Bo3ayxa oT MuHyc 25 go +55 °C ¢ cobniogeHnem mep 3awwmTbl oT
yAapoB 1 BUbpauui.

9.3 [MepeB0o3Ky OCYLLECTBNATbL B TPAHCMOPTHOWM Tape NMOLUTYYHO UKW B KOHTEHEpaXx.

9.4 YcnoBusi XpaHeHUss B Tape Ha Ccknage W3roToBUTENs W noTpebuTens [OMmKHbI
cootBetcTBOBaTh ycnosusm 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI MpPUCYTCTBOBaTb
arpeccuBHbIe NpUMeCH.

MpunGopbl cneayeT XpaHUTb Ha CTennaxax.
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10 KomnnekTHoCTb

MpuGop 1 wr.
MacnopT u MapaHTUIHLIA TanoH 1 3K3.
PykoBoacTBo no akcnnyatauum 1 3kKa.
Ouck c MO 1 wr.
MpumeyvaHne - WM3rotoBuTenb oOcTaBnsieT 3a CoGOM NpaBO BHECEHWSI [OOMOMHEHWUA B

KOMNJTEKTHOCTb U3aenus.
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11 FapaHTUMHbIE 0GA3aTenbLCTBa

11.1 WU3rotoBuTenb rapaHTMpyeT COOTBETCTBME Mpubopa TPebGOBaHWAM TEXHUYECKUX YCMOBUMA
npu cobniofeHnn YCrioBuiA aKCnyaTauum, TPaHCNOPTUPOBAHNS, XPaHEHMS N MOHTaxa.

11.2 MapaHTUAHBIN CPOK BKCnnyaTauum 24 mecsiLa co AHSA NPOAaXW.

11.3 B cnyyae Bbixoga npubopa u3 CTpos B TeYeHWe rapaHTUMHOrO cpoka mnpu cobniogeHuv
nonb3oBaTenem YCroBuI 3KCMyaTaumu, TPaHCMOPTUPOBAaHNSA, XPaHEHUS U MOHTaxa npeanpustie
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHbIi PEMOHT UMW 3aMeHy.

11.4 lMopspok nepefayn n3genvs B pEMOHT COAepXaTcs B MacrnopTe U B rapaHTUAHOM TaroHe.
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MpunoxeHune A. FaGapuUTHbLIN YepTex
[abapuTHble N yCTaHOBOYHbIE pa3mepbl Mpubopa npuBedeHbl Ha pucyHkax A.1, A.2.

— T}
_' Mm&' LT

PucyHok A.1 — MaGapuTHbIN YepTex
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PucyHok A.2 — YcTaHOBOYHbIE pa3mMepbl
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MpunoxeHue b. MogknoyeHne npndopa

Oo6wwuii Bua npwﬁopa C YKa3aHnaMu HOMEepOoB KnemMM U HauMeHOBaHWAMU CBEeToAMO040B
npeacTtaeneH Ha pUCyHke B.1, HasHayeHve knemm npueeneHo B Tabnuue b.1, cxembl noaknoyeHus

npubopa npeacTaBneHbl Ha pucyHkax b.2 n B.3.
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Ia [T I (I I»IM:
HS-485 Bxopw Tvna «TOK»
PucyHok B.1

MpumeuyaHmne — KHonka nepexoga B pexum «3aBoackvMe ceTeBble HAacTPOMKM» pacrnosioXeHa
noA KpblLKon kopnyca ¢ mapkmposkon «3AB. HACTP. RS-485».

3AB. HACTP.
5-485

M3110-220.3M

Knonka nepexopa
B PEXMM «3aBOJCKWE
CETEBLIE HACTPON
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Ta6nuua B.1 — HazHayeHMe KOHTaKTOB KITeMMHOW KOnoaku npubopa

Homep HanmeHoBaHue HasHauyeHue
1 L Mutanue ~ ot 90 no 264 B
2 N Mutanne ~ ot 90 no 264 B
3 NC He nopgknioveH
4 UA Bxoa 1 namepeHus HanpskeHus
5 UN Hevitpanb (Bxoabl M3aMepeHus HanpskeHus)
6 Us Bxog 2 namepeHus HanpskeHus
7 UN Hentpanb (Bxoabl namepeHnst HanpskeHus)
8 Uc Bxog 3 namepeHus HanpskeHus
9 UN HeviTpanb (Bxoabl M3aMepeHus HanpskeHns)
10 A RS-485 nuHusa A
11 B RS-485 nuHua B
12 NC He nogkntoyeH
13 Ia Bxog 1 nameperus Toka
14 INA Hentpans (Bxog 1 nsmepenusi Toka)
15 IB Bxoga 2 nameperus Toka
16 INB Hevitpanb (Bxoa 2 namepeHus Toka)
17 Ic Bxoa 3 namepeHus Toka
18 INC Hentpans (Bxog 3 nsmepenusi Toka)

Mpumeyanue — Konmakmsi Helimpanu 5, 7, 9 06beduHeHbl mexdy cobod.

32
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Ic |17 (E—

Inc |18 U
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FU1, FU1, FU3 — nnaBkve npegoxpanutenu 1,0 A/ 600 B (tvna BMT6-33)
PucyHok B.2 — NogkntoyeHne npubopa k TpexdasHoi cetu
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PucyHok B.3 — NogkntoyeHne npubopa k TpexdasHom ceT Yepes cornacyroume

TpaHccopmaTopbl
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MpunoxeHune B. OOWwMe cBeaeHUs1 o NnpoTokonax oomeHa RS-485
B.1 NMapameTtpbl npotokona OBEH, niaekcauumsa napametpoB

MapameTpbl B Npubope pasaensoTcs Ha ABe rpynnbl: KOHMUIYPaLMOHHbIE 1 OnepaTuBHbIE.

KoHdurypaumoHHble napaMmeTpbl — 3T0 NapameTpbl, onpeaensiolme koHdurypaumio npubopa,
3HaYeHus, KOTopble NoSib3oBaTeslb NPUCBANBAET C NMOMOLLbIO NPOrpaMMbl-KOHMMIypaTopa.

KoHdurypauvoHHbiMM  napamMeTpamy HacTpavBaeTcs CTpykTypa npubopa, onpegenstorcs
ceTeBble HaCTPOWMKU U T.4.

YCTaHOBMEHHbIE 3HAYEeHUSI KOH(UIyPaLMOHHbIX NMapamMeTpoB XPaHATCA B 3HEProHe3aBMCUMOWN
namsTn npubopa 1 COXPaHsIIOTCS NP BbIKIMIOYEHUW MUTaHKS.

OnepaTvMBHble MapameTpbl — 3TO NapamMmeTpbl, MepeHocslmre WHPOPMAaLMIO O COCTOSHWM
npubopa Ha TeKyLUMIN MOMEHT BPEMEHMW.

3HaveHns B onepaTMBHblE MNapameTpbl BHOCMT Npubop No pesynbTatam W3MepeHWN,
BbIYMCINEHWA UK npounx Aencteuii. OnepaTuBHble NapameTpbl AOCTYMHbI Ha YTEeHWe ApYrMu
npubopamu cetn unu nporpammamu MK npu obpaileHun k npubopy. Kaxabin napameTp nMmeeT Mms,
cocTosiLee U3 naTnHckux OykB (OO0 YeTbipex), KoTopble MOryT ObiTb pasdeneHsl To4Kamu, U HasBaHue.

OnepaTtuBHblE NapaMeTpbl He UMetoT nHAekca. OHM MHAOEKCUpYTCA Yepes ceTeBon aapec. B
npubope ecTb HECKOMNbKO onepaTuBHbIX MapamMeTpoB.

B.2 BasoBbIi agpec npu6opa B cetn RS-485

Kaxpabin npubop B cetn RS-485 nomkeH UMeTb CBOW YHUKarbHbI 6a30BbI agpec.

Appecauus B npotokone OBEH

[nuHa 6a3oBoro agpeca onpefenseTcsa napameTpom A.Len npu 3agaHunm ceTeBbiX HacTpoek. B
agpece MoxeT 6biTb 8 nnbo 11 6ut. CoOTBETCTBEHHO, AMana3oH 3Ha4YeHun 6a3oBoro agpeca npu 8-
6utHol agpecauumn — ot 0 go 254, a npu 11-6utHon agpecauun — ot 0 o 2039.

B npotokone OBEH npenycmoTpeHbl LUMpoKoBeLLaTenbHble agpeca, npu 8-6utHon agpecaumm —
255, a npu 11-6utHoi agpecaumm — ot 2040 go 2047.
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Basosbin agpec npubopa 3agaetcs B nporpamme «KoHdurypaTop M110» (napametp Addr).
Mo ymonyaHuto npubop nmeet basosbin agpec = 16.

BasoBbin agpec kaxporo cnepytollero npubopa B ceTn 3agaeTcs criedyolmm obpasom:
[6a3oBbIN agpec npeapiayLlero npubopa] +1.

Appecauus B npotokone ModBus

[nana3oH 3Ha4eHu 6a3zoBoro agpeca B npoTtokore ModBus — ot 1 go 255.
LLinpokoBeLaTenbHeIn agpec B npotokone ModBus — 0.

Appecauus B npotokone DCON

[unana3oH 3HayeHnin 6asoBoro agpeca B npotokone DCON — o1 0 go 255.

B.3 MacTtep cetn

[ns opraHusaumm obmeHa gaHHbIMK B ceTu no uHTepdericy RS-485 Heobxoanm MacTtep ceTu.
OcHoBHasi pyHkUusi MacTepa ceTm — uHUUMMpOBaTb OOMEH AaHHbIMU Mexay OTnpaBuTenem u
Monyyatenem pAaHHbIX. [Tpnbop He MoxeT ObiTe MacTtepoM ceTu, OH BbICTYyNnaet B pomnu
MonyyaTtens AaHHbIX.

B kayectBe MacTtepa ceTn MOXHO NCMONb30BaTh:

— nporpammupyemble koHTponnepsl (MJ1K);

— K c nogkntoyeHHbIM npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unu
USB/RS-485 (Hanpumep, OBEH AC4).

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

.1 KomaHgbl npotokona OBEH
KomaHgbl npotokona OBEH npeactaeneHbl B Tabnuue I.1.
Ta6nuua .1 — Komangbl npotokona OBEH

KomaHga HASH | OaHHble 3anucu/uTeHus Tvn MpumeyaHue
OaHHbIX
O6uwue napameTpbl Nnpubopa
HasBaHwne npubopa 0xD681 |Ctpoka ASCII, 8 6anT: char[8] |Tonbko yTeHune
dEv M3110-3M
Bepcusa MO 0x2D5B |Ctpoka ASCII, 5 6anT: char[4] |Tonbko yTeHwe.
VEr VX.yy YcTtaHaBnuBaeTcs
X — Homep Bepcuu, npeanpusTnem-
YY- HomMep noasepcumn N3roToBUTENEM
CeTeBble NapamMmeTpbl
CkopocTb 06MeHa 0xB760 |0 — 2400 6ut/cek unsigned | 3anuce/MTeHue.
bPS 1 - 4800 6ur/cek char  |Ilo ymonvaHuwo — 2

2 — 9600 6uTt/cek

3 — 14400 6ut/cek
4 — 19200 6uTt/cek
5 — 28800 6ut/cek
6 — 38400 6ut/cek
7 — 59600 6ut/cek
8 — 115200 6uTt/cek
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MpoaonxeHune Tabnuubi .1

Komanpa HASH | flaHHble 3anucu/yTeHus Tun MpumeyaHus
AaHHbIX
[nuHa crnosa AaHHbIX 0x523F |0 —7 6uT; unsigned |3anucb/YTeHue.
Len 1-86ur char Mo ymonyaHuro — 1
Tun KOHTPONSA YeTHOCTM 0xE8C4 (0 — Her; unsigned | 3anuce/YTeHue.
PrtY 1 — YeTHOCTb; char Mo ymonyaHuro — 0
2 — HeYeTHOCTb
KonuyecTtBo cton-6ut 0xB72E |0 — 1 cTon-6wur; unsigned |3anucb/YTeHue.
Shit 1 -2 cron-6ut char Mo ymonyaHuro — 0
3apepxka otBeTa npubopa, | 0xCBF5 |oT 0 go 255 unsigned | 3anuck/\TeHue.
MC char Mo ymonyaHuto —2
rS.dL
CeTeBolt TaiMayT, cek 0xBEC7 |oT 0 pmo 600 unsigned |3anucb/YTeHue.
t.out short  |[l1o ymonyaHuto —
600
Appec npubopa 0x9F62 |oT 1 po 2039 unsigned | 3anuck/\TeHue.
Addr short  |[lo ymonyaHuro —16
Twn npoTokona 0x77A0 |0 — ModBus ASCII; unsigned |3anucbk/MTeHne.
T.pro 1 — ModBus RTU; char 1o ymon4aHuto —2
2 — OsBeH;
3 -DCON
[nuHa ceTeBoro agpeca 0x1ED2 |0 — 8 bur; unsigned | 3anucb/MTeHune.
A.Len 1—116ur char Mo ymonyaHuro — 0
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MpoaonxeHune Tabnuubi .1

KomaHnga HASH | laHHble 3anucu/4yteHus Tvn MpumeyaHus
AaHHbIX
Kop nocnepnHen ceteson 0x0233 |Cm. Tabnuuy .2 unsigned | Tonbko YTeHve
oLwmnbkn char
n.Err
KoHdourypauunoHHble napameTpbl
Bant ctatyca 0x9C5B |YTeHue: unsigned | Tonbko YTeHve
Stat 0 — owwnbka EEPROM; char
1 — owwmbka cBsiau ¢ ALIM,
2 — owmnbka NpUMeHeHNs
napameTpoB;
4 — BbIXOA 3a rpaHuLy
OunanasoHa gasa A;
5 — BbIX0pA, 32 rpaHuLy
OuanasoHa gasa B;
6 — BbIXOA 3a rpaHuLy
OunanasoHa pasa C
Pexum paboTbl 0x5304 |Cm. Tabnuuy I".3 unsigned |3anuck/MTeHve.
Mode short | [1o ymonyaHuro — 0
3HaueHue koadpurumeHTa OxAADF |ot 0,001 go 9999 float 3anuce/UTeHue.
TpaHcdopmauum o ymony4aHuto — 1,0

HanpsikeHWs1 No Bxoaam
N.u
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MpoaonxeHune Tabnuubi .1

Tun

KomaHnga HASH | laHHble 3anucu/4yteHus MpumeyaHus
AaHHbIX

3HaueHure KoadhuumeHTa 0x91EC |ot 0,001 o 9999 float  |3anuce/MTeHve.
TpaHcdopmaLum Toka no Mo ymonyaHuro — 1,0
BXo4aMm

N.i
lMpumeHeHve napameTpoB 0x8403 |[0x0081 — npuMeEHUTb 1 unsigned | Tonbko 3anuchb.

APLY COXpaHUTb HACTPOWKN B char Mocne npumeHeHwns

3HEeproHe3aBUCUMYHO N coXpaHeHus
namsiTb 3HayeHue 3Toro
napameTpa cTaHeT
0x0000
OnepaTuBHbIE NapameTpbl

3Ha4eHne n3mMepeHHoro 0x7174 float Tonbko YTeHne
HanpsbkeHus rno exody A

In.ul
3HaveHne n3amepeHHoro 0x4C28 float Tonbko YTeHue
HanpsikeHus no Bxoady B

In.u2
3HaveHne n3amepeHHoro 0xDDD1 float Tonbko YTeHue

HanpsbkeHus no exogy C
In.u3
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MpoaonxeHune Tabnuubi .1

KomaHaa

HASH

[OaHHble 3anucu/yTeHuns

Tun
AaHHbIX

MpumeyaHus

3HaveHne n3mMepeHHoro Toka
no exogy A
In.il

0x6693

float

Tonbko YTeHne

3Ha4eHne n3MepeHHoro Toka
no sxoay B
In.i2

0x5BCF

float

Tonbko YTeHne

3Ha4eHne N3MepeHHOro Toka
no exogy C
In.i3

0xCA36

float

Tonbko YTeHne

3HaveHne n3amepeHHom
MOMHOM MOLLHOCTM Mo
Bxoay A

In.S1

0xB071

float

Tonbko YTeHne

3HaveHne namepeHHom
MOMHOM MOLLHOCTM Mo
Bxoay B

In.S2

0x8D2D

float

Tonbko YTeHne

3HaveHne n3amepeHHom
MOMHOM MOLLHOCTM Mo
xoay C

In.S3

0x1CD4

float

Tonbko YTeHne
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MpoaonxeHune Tabnuubi .1

KomaHaa

HASH

[OaHHble 3anucu/yTeHuns

Tun
AaHHbIX

MpumeyaHus

3HaveHne namepeHHom
aKTVBHOWM MOLLHOCTM MO
Bxoay A

In.P1

0x1A05

float

Tonbko YTeHne

3HaveHne n3mepeHHom
aKTVBHOWM MOLLHOCTM MO
Bxoay B

In.P2

0x2759

float

Tonbko YTeHne

3HaveHne n3amepeHHom
aKTUBHOW MOLLIHOCTW MO
sxoay C

In.P3

0xB6A0

float

Tonbko YTeHne

3HaveHne namepeHHom
peakTMBHON MOLLHOCTM MO
Bxoay A

In.Q1

0x7C29

float

Tonbko YTeHne

3HaveHne n3mepeHHom
peakTMBHON MOLLHOCTM MO
Bxoay B

In.Q2

0x4175

float

Tonbko YTeHne
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MpoaonxeHune Tabnuubi .1

KomaHaa

HASH

[OaHHble 3anucu/yTeHuns

Tun
AaHHbIX

MpumeyaHus

3HayeHne n3amepeHHom
peakTMBHON MOLLHOCTM MO
xoay C

In.Q3

0xD08C

float

Tonbko YTeHne

3HaveHne n3amepeHHoro
Ko3adpmLMeHTa MOLLHOCTH
no exogy A

cos.1

O0x1E31

float

Tonbko YTeHne

3HaveHne n3amepeHHoro
Ko3ahhmLMEHTA MOLLHOCTH
no sxoay B

cos.2

0x236D

float

Tonbko YTeHne

3Ha4eHne n3mMepeHHoro
Ko3adpmLMeHTa MOLLHOCTH
no sxoay C

cos.3

0xB294

float

Tonbko YTeHne

3HaveHne n3amepeHHom
4acToTbl CeTU
in.F

0x1425

float

Tonbko YTeHne

3Ha4eHne N3mMepeHHoro
¢a3oBoro yrna no
Bxogam AB

vB.12

0x6B3B

float

Tonbko YTeHne
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MpoaonxeHune Tabnuubi .1

KomaHnga HASH | laHHble 3anucu/4yteHus Tvn MpumeyaHus
AaHHbIX

3HaveHne n3mMepeHHoro 0x9CEE float Tonbko YTeHne
¢a3oBoro yrna no
Bxogam BC
vB.23

3HaveHne n3amepeHHoro 0x9762 float Tonbko YTeHue
¢a3oBoro yrna no
Bxogam CA

vB.31

3HaveHne n3amepeHHoro 0x9704 float Tonbko YTeHue
MeXdasHOro HanpsPKeHWs o
Bxoay AB

VRM.1

3HaveHne n3amepeHHoro OxAA58 float Tonbko YTeHue
MexXa3HOro HanpshkeHusi no
Bxogy BC

VvRM.2

3HaveHne n3amepeHHoro 0x3BA1 float Tonbko YTeHue
MeXa3HOro HanpshkeHusi no
Bxogy CA

VvRM.3
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OKoHu4aHue Tabnuubi N1

KomaHnga HASH | laHHble 3anucu/4yteHus Tvn MpumeyaHus
AaHHbIX
MapameTpbl KAaNMGPOBKU*

3HayeHne MmakcumarnbHOro 0x5922 |ot 100 go 300 float 3anuck/HUTeHue.
HanpsiKeHWs, NCNosb3yemoro Mo ymonyaHuro —
npwv KanMbpoBke 300

Uk.hi
3HayeHne MMHMMarnbHoOro 0xDBB7 |oT 1 oo 10 float 3anuck/HUTeHue.
HanpsKeHWs, NCNosb3yemoro Mo ymonyaHuro — 6
npwv KanMbpoBke

Uk.lo
3HayeHne MmakcumarnbHOro 0x1620 |oT 1005 float 3anuck/HUTeHue.
TOKa, UCnonb3yemoro npu o ymon4aHuto — 5
KanMbpoBke

Ik.hi
3HayeHne MMHMMarnbHoOro 0x94B5 |oT1 0,01 go 0,1 float 3anuck/HUTeHue.

TOKa, UCMOSb3yeMOro npu
KanMbpoBke
lk.lo

1o ymon4aHuto —
0,02

* — KanubpoBka npnbopa BbINOSHAETCS TONbKO Ha NPEANPUATUM-U3roToBuTENe. MI3MeHsTb
napameTpbl KanMbpoBKY HE PEKOMeHOyeTCst
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Ta6bnuua .2 — Kopg nocneaHen ceteBon owmbkm (0x0233 — Hash ansa npotokona OBeH,
0x000F — Homep nepBoro peructpa ans nporokona Modbus)

Kon OnucaHue
0 BesolwmnboyHbIN Nprem Kagpa
2 3agaHHO nonoXxeHue ToYKW, npesblwatoLlee 3
3 MonkbiTka Mmogndmkaumm ROM napameTtpa
33 AnnapaTHas olwmnbKka KagpupoBaHus
39 HeBepHas KOHTponbHas cymma kagpa
40 He HaigeH geckpuntop
49 Pa3mep nons gaHHbIX He COOTBETCTBYET OXXMaaeMomy

46




Ta6bnuua .3 — KogupoBaHue pexuma pa6otbl (0x5304 — Hash ana npotokona OgBeH;
0x0011 — Homep nepBoro pervcTpa ansa nportokona Modbus)

Homep 6uta HasHauyeHue
15 Mcnonb3oBaTh Lenble 3HadeHust kKoadumumneHTa TpaHchopmMaumnm
14 Owwnbka YepenoBaHus a3
8 CrapT kanubpoBku
7 Oxwupaet U = 100B, | = 1A, cos(fi) = 1. Kannbposka 3aBepLueHa
6 Oxwupaet U = HiVoltage , | = HiCurrent, cos(fi) = 0,5
2 Oxwupaet U = LoVoltage, | = LoCurrent
1 Oxwupaet U = HiVoltage | = HiCurrent
0 Owwmbka kannbpoBkn. He yaanoch BbINOMHUTL KanmbpoBKy
MpumeyaHus

1 [ns npepbiBaHWS KannbpoBku HEOBX0ANMO yCTaHOBUTL BUT 9, Npu 3TOM ycTaHaBnuBaeTcs 6uT
owwmnbku — 6ut 0.

2 Butbl Homep 8-0 ncnonb3yoTcs Npu kanubposke npubopa. 3HadeHus HiVoltage/ HiCurrent n
LoVoltage/LoCurrent (COOTBETCTBEHHO 3HAYEHWA MAKCMMarbHOIO HaNpPsXKeHWs/Toka 1 MUHUMarnbHOro
HanpshkeHWs/Toka Npu kanMbpoBke) 3a4al0TCS C MOMOLLbIO NapamMeTpoB KanvbpoBku (CM. Tabnuubl
r1w.r.e).

Ka]'lVIﬁpOBKa nNpoBOAUTCA TOJIbKO Ha NpeanpuAaTun-m3roTtoBuTene.
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.2 KomaHgbl npotokona ModBus

[Onsa npotokona ModBus peanu3oBaHo BbINOMHEHWE Crieayowmnx YHKLUIA:

— 03, 04 (read registers) — UTeHne 0QHOrO UMM HECKONbKMUX PErMCTPOB;

— 06 (preset single register) — 3an1ucb 0AHOrO perncTpa;

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

— 17 (reportslavelD) — uteHne nmeHu npudopa 1 BEpCMU NPorpaMmbi.

Ecnu agpec npubopa paseH Hynto, ans npotokona ModBus 3To LuMpokoBeLLaTenbHbI agpec, u
npubop GyaeT BbINOMHATL KOMaHAbl 3anucy (6, 16), Ho He ByaeT OTNPaBNATbL KBUTAHLUMW Ha NPUHSTbIE
KomaHApl. Ha agpeca 6onee 247 npubop pearupoBatb He OyaerT.

[nsa dyHkumin 06 1 16 Npy NonblTKke 3anMcaTb PerncTpbl, NpeaHa3HavYeHHbIe TOSbKO ANs YTEHUS,
UM Npu MnonbiTke obpalleHust K HeCyLLecTBYIOLWMM permctpaMm Bo3Bpaliaetcs owwmbka 1 («lllegal
functiony).

CTpyKTypa 3anpoca u otBeTa ans pyHkumm 17

PyHKLMA NO3BONSET NOMYYUTb UMS NPUOOPa M BEPCUIO NPOrpaMMHOro obecneyeHus.

B Ttabnuue .4 npeacraBneH 3anpoc Ha YTEHME MMEHWN M BEPCUM MpOorpammHoro obecrneveHus
npubopa c agpecom 12.

Ta6nuua .4
Anpec DPyHKUMA KoHTponbHas cymma
12 17 Y4
OTBeT Ha cpyHkumo 17 npeacrasneH B Tabnuue I.5.
Tabnuua .5
Appec ®yHkuma | Kon-Bo 6arT AaHHbIX HaHHble 18 6anT KoHTponbHasi cymma
12 17 18 M3110-220.3M Y4
VX.YY

Mpumeuanue — Nonsa X n YY onpeaensoTca NpeanpusiTueM-n3rotoBuTenem.
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MapameTpbl npoTokona ModBus npueeaeHsbl B Tabnuue I.6.
Ta6bnuua .6 — Komanabl npotokona ModBus

Homepa

n HaHHble Tun
apameTtp perucTpos, MpumeyvaHue
HEX 3anucu/uTeHus OaHHbIX
O6ume napameTpbl
HasBaHwne npubopa 0x0000, |Ctpoka ASCII, 8 Gawnt char[8] |Tonbko yTeHue
0x0001, |M3110-3M
0x0002,
0x0003
Bepcusa MO 0x0004, |Ctpoka ASCII, 4 6ant char[4] |Tonbko YTeHue.
0x0005 |Vx.yy YcTaHaBnuBaetcs
X — Homep Bepcuu, npeanpusTnem-
YY— HoMep nogBepcun n3rotoBuTenemM
CeTeBble NapamMeTpbl
CkopocTb 0bmMeHa 0x0006 |0 — 2400 6ut/cek unsigned | 3anuce/YTeHne
1 — 4800 6uT/cek char Mo ymonyaHuro — 2

2 — 9600 6ut/cek

3 — 14400 6ut/cek
4 — 19200 6uTt/cek
5 — 28800 6ut/cek
6 — 38400 6ut/cek
7 — 59600 6ut/cek
8 — 115200 6ut/cek
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MpoponxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uTeHus AaHHbIX
[nvHa cnoBa AaHHbIX 0x0007 |0 -7 6urT; unsigned | 3anucb/YTeHue.

1-86ur char Mo ymonyaHuro — 1
Twn KOHTPONS YETHOCTYM 0x0008 |0 —HeTt unsigned | 3anuce/MTeHue.

1 — YeTHOCTb char Mo ymonyaruto — 0

2 — HeyeTHOCTb
KonnyectBo cton-omt 0x0009 |0 -1 cTon-6uT; unsigned | 3anucb/YTeHue.

1 -2 cron-6uta char Mo ymonyaHuro — 0
3apepxka oTBeTa npubopa, 0x000A |oT 0 go 255 unsigned | 3anucb/YTeHue.
MC char Mo ymonyaruto —2
CeTeBolt TaiMayT, cek 0x000B |oT1 0 go 600 unsigned | 3anuce/MTeHue.

short | [lo ymonuaHuto —
600
CeTteBol agpec npubopa 0x000C |oT 1 mo 247 unsigned | 3anucb/YTeHue.
short | lo ymonyaHuto —16
Twn ceTeBOro nNpoTokona 0x000D |0 — Modbus ASCII unsigned | 3anuce/MTeHue.

1 — Modbus RTU char Mo ymonyaHuro —2

2 — OBeH

3 - DCON
OnuHa ceTeBoro agpeca 0x000E |0 -8 6wuT; unsigned |3anucb/YTeHue.

1—116ur char Mo ymonyaHuro — 0
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MpoponxeHue Tabnuubi .6

Homepa

[OaHHble Tun
MapameTp perucTpos, MpumeyaHue
HEX 3anucu/uTeHus AaHHbIX
Kon nocneaHen ceteBom 0x000F |Cwm. Tabnuuy IM.2 unsigned | Tonbko YTeHue
owmnobkn char
KoHdpurypaumnoHHbie napameTpbl
Bant ctatyca 0x0010 |0 — owwunbka EEPROM; | unsigned | Tonbko YteHve
1 — owwmbka cBA3M C char
AL,
2 — owmnbka
NpUMeHeHus
napameTpoB;
4 — BbIXOA 3a rpaHuLy
OuanasoHa gasa A;
5 — BbIXOf 3a rpaHuly
OunanasoHa gasa B;
6 — BbIX0pA, 3a rpaHuLy
AunanasoHa ¢asa C
Pexum paboTbl 0x0011 |Cm. Tabnuuy .3 unsigned | 3anuce/MTeHune
short o ymonyaHuto — 0
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MpoponxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/yTeHus AAHHbIX
MonoxeHune AeCATUYHOMN 0x0012 |0 —(--); unsigned |3anucb/MTeHue.
TO‘-I(I:(tI)/I d;a Lienom 3Ha4YeHun ; - E_:g char o ymony4aHuto — 0
koadppuLmeHTa '
TpaHcdopMaLMK HaNPsHKEHS 3-()
no BxoAam
enoe 3HadeHune x , |oT 1Ao unsigne anucb/YTeHne.
0x0013 1 0o 9999999 igned |3 I
KoadhmLmeHTa 0x0014 long Mo ymonyaHuro — 1
TpaHcdopMaLmmn HanpsHKeHNs!
o BXo4am CO CMeLleHue
TOYKU
MonoxeHne JeCATUYHON 0%x0015 |0 —(-); unsigned | 3anuce/UTenne.
TOYKM B LIENOM 3HaYeHUU = (=) char Mo ymonyaHuro — 0
KoahduLmeHTa 2= (=),
3—(--)
TpaHcdopmaLummn Toka fno
BXoJam
Llenoe sHaveHue 0x0016, |oT 1 4o 9999999 unsigned |3anucb/MTeHue.
KoahpuLmeHTa 0x0017 long Mo ymonyaHuro — 1

TpaHcdopmaLmm Toka no
BXO1aM CO CMeLLeHNe TOYKM
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MpoponxeHue Tabnuubi .6

Homepa

[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uyTeHus OaHHbIX
MonoxeHune AeCATUYHOMN 0x0018 |0 —(--); unsigned |3anucb/MTeHue.
TOYKM B LIENOM 3HaYeHNM 1= (=) char  |lo ymonyaHuto — 0
MN3MEPEHHOTO HanpshXeHNs No %: E_:g
BXo4am :
MonoxeHune AeCATUYHOM 0x001F |0 —(--); unsigned |3anucb/MTeHue.
TOYKM B LIENOM 3HaYeHNM 1= (=) char |lo ymonyaHuro — 0
M3MEPEHHOro ToKa No BXo4am %: E_:g
MonoxeHune AeCATUYHOM 0x0026 |0 —(--); unsigned |3anucb/MTeHue.
TOYKM B LIENOM 3HaYeHNM 1= (=) char  |lo ymonyaHuro — 0
M3MEPEHHOW MOSHON :2,) _ E_:g
MOLLIHOCTY MO BXO4am
MonoxeHune AeCATUYHOMN 0x002D |0 — (-—--); unsigned |3anucb/MTeHue.
TOYKM B LIENOM 3HaYeHNM 1= (=) char  |lo ymonyaHuto — 0
MN3MEPEHHOWN aKTUBHOMN :2,) _ E_:g
MOLLHOCTM N0 BXO4am :
MonoxeHune AeCATUYHOMN 0x0034 |0 —(-) unsigned |3anucb/MTeHue.
TOYKM B LLENIOM 3Ha4YeHUn ; — char o ymony4aHuto — 0
3

MN3MEPEHHOWN peakTUBHOM
MOLLIHOCTY MO BXOoAam

o~
D
[
T
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MpoponxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uTeHus AaHHbIX

MonoxeHune AeCATUYHOMN 0x003B |0 —(-—--); unsigned |3anucb/MTeHue.
TOYKM B LIENOM 3HaYeHNM 1= (=) char  |lo ymonyaHuto — 0
M3MepPEHHOro KoadduumeHTa :2,) _ E_:g
MOLLHOCTM MO BXO4am :
MonoxeHune AeCATUYHOM 0x0042 |0 —(-); unsigned |3anucb/MTeHue.
TOYKM B LIENOM 3HaYeHNM 1= (=) char |lo ymonyaHuro — 0
M3MEPEHHOW YacTOTbl CeTH :2,) _ E_:g
MonoxeHune AeCATUYHOM 0x0045 |0 —(--); unsigned |3anucb/MTeHue.
TOYKM B LIENOM 3HaYeHNM 1= (=) char  |lo ymonyaHuro — 0
n3MepeHHoro asoBoro yrna :2,) _ E_:g
no Bxogam :
3HaveHmne KoadhdmumeHTa 0x004C, |oT 0,001 no 9999 float 3anuck/UTeHne
TpaHcdhopmaLuun HanpskeHnst | 0x004D 1o ymon4aHuto —
no BXo4am C nnasatoLlemn 1,0
TOYKOMN
3HaveHmne KoadhduumeHTa 0x004E, |ot 0,001 no 9999 float 3anuck/UTeHne
TpaHcdopmaLumn Toka no 0x004F 1o ymon4aHuto —

BXOAaM C NnnaBatoLlen TOHKON

1,0
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MpoponxeHue Tabnuubi .6

Homepa
HaHHble Tun
MapameTp perucTpos, MpumeyaHue
3anucu/uTeHns AaHHbIX
HEX
lMpumeHeHve napameTpoB 0x007C |0x0081 — npumeHnTb 1 | unsigned | Tonbko 3anuchb.
COXpaHWUTb HACTPOMKN char Mocne
B 9HEpProHe3aBUCMMYLo NPYMEHEHNs 1
namsTb COXpaHeHusi
3HayveHue 3Toro
napameTpa cTtaHeT
0x0000
OnepaTMBHble NapameTpbl
Llenoe 3HayeHve 0x0019, signed | Tonbko YTeHWe
M3MepEeHHOro HanpsbkeHns no | 0x001A long
Bxogy A
Llenoe 3HauyeHune 0x001B, signed | Tonbko YTeHue
M3MepEeHHOro HanpsbkeHns no | 0x001C long
Bxoay B
Llenoe 3HayeHve 0x001D, signed | Tonbko YTeHWe
M3MepPEeHHOro HanpsbkeHns no | 0x001E long
Bxoay C
Llenoe 3HayeHve 0x0020, signed | Tonbko YTeHWe
M3MEPEHHOro ToKa Mo BxoAdy 0x0021 long
A
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MpoponxeHue Tabnuubi .6

Homepa

[OaHHble Tun
MapameTp perucTpos, MpumeyaHue
3anucu/uTeHus AaHHbIX
HEX

Llenoe 3HayeHve 0x0022, signed | Tonbko YTeHWe
M3MEPEHHOro ToKa Mo Bxoay 0x0023 long
B
Llenoe 3HauyeHune 0x0024, signed | Tonbko YTeHue
M3MEPEHHOro ToKa Mo BxoAdy 0x0025 long
C
Llenoe 3HayeHue namepeHHon | 0x0027, signed | Tonbko YTeHWe
MOSTHOM MOLLHOCTY N0 BXOAY 0x0028 long
A
Llenoe 3HayeHue namepeHHon | 0x0029, signed | Tonbko YTeHWe
NOSHOW MOLLHOCTY MO BXo4y 0x002A long
B
Llenoe 3HaueHue nsmepeHHor | 0x002B, signed | Tonbko YTeHue
NOSHOW MOLLHOCTY MO BXo4y 0x002C long
C
Llenoe 3HayeHne namepeHHoi | 0x002E, signed | Tonbko YTeHWe
aKTUBHOW MOLLIHOCTM NO 0x002F long

Bxoay A
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MpoponxeHue Tabnuubi .6

Homepa

[OaHHble Tun
MapameTp perucTpos, MpumeyaHue
3anucu/uTeHus AaHHbIX
HEX

Llenoe 3HaueHue namepeHHon | 0x0030, signed | Tonbko YTeHWe
aKTUBHOW MOLLIHOCTM NO 0x0031 long
Bxoay B
Llenoe 3HauyeHue nsmepeHHor |  0x0032, signed | Tonbko YTeHue
aKTUBHOW MOLLIHOCTM NO 0x0033 long
Bxoay C
Llenoe 3HayeHne namepeHHon | 0x0035, signed | Tonbko YTeHWe
peakTMBHON MOLLHOCTM MO 0x0036 long
Bxoay A
Llenoe 3HayeHue namepeHHon | 0x0037, signed | Tonbko YTeHWe
peakTMBHON MOLLHOCTM MO 0x0038 long
Bxoay B
Llenoe 3HauyeHue nsmepeHHor |  0x0039, signed | Tonbko YTeHue
peakTMBHON MOLLHOCTM MO 0x003A long
Bxoay C
Llenoe 3HayeHve 0x003C, signed | Tonbko YTeHWe
n3mepeHHoro koadgumumeHTta | 0x003D long

MOLLHOCTM no Bxoay A
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MpoponxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uTeHns AaHHbIX

Llenoe 3HayeHve 0x003E, signed | Tonbko YTeHWe
n3MepeHHoro koaduumeHTa 0x003F long
MOLLIHOCTY o Bxoay B
Llenoe 3HauyeHune 0x0040, signed | Tonbko YTeHue
N3MepeHHoro koaduumeHTa 0x0041 long
MoLLHOCTH no Bxoay C
Llenoe 3HayeHue namepeHHon | 0x0043, unsigned | Tonbko YTeHve
4YacToThl CeTn 0x0044 long
Llenoe 3HauyeHune 0x0046, signed | Tonbko YTeHue
n3MepeHHoro asoBoro yrna 0x0047 long
no sxoay AB
Llenoe 3HayeHve 0x0048, signed | Tonbko YTeHWe
n3MepeHHoro asoBoro yrna 0x0049 long
no sxogy BC
Llenoe 3HayeHve 0x004A, signed | Tonbko YTeHWe
n3MepeHHoro asoBoro yrna 0x004B long
no exogy CA
3HaveHne n3mMepeHHoro 0x0050, float Tonbko YTeHne
HanpshxeHns no exogy A 0x0051
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MpoponxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uTeHus AaHHbIX

3HaveHne n3amepeHHoro 0x0052, float Tonbko YTeHne
HanpshxeHns no Bxoay B 0x0053
3HaveHne n3amepeHHoro 0x0054, float Tonbko YTeHne
HanpsieHus no Bxogy C 0x0055
3Ha4eHne n3MepeHHoro Toka 0x0056, float Tonbko YTeHne
no sxogy A 0x0057
3HaveHne n3mMepeHHoro Toka 0x0058, float Tonbko YTeHne
no sxoay B 0x0059
3HaveHne n3mMepeHHoro Toka 0x005A, float Tonbko YTeHne
no Bxoagy C 0x005B
3HayeHne nsmepeHHom 0x005C, float Tonbko YTeHne
NonHon MoLHocTH no Bxogy A | 0x005D
3HayeHne nsmepeHHon 0x005E, float Tonbko YTeHne
NOMHON MOLLIHOCTU no Bxoay B 0x005F
3HayeHne nsamepeHHon 0x0060, float Tonbko YTeHne
nonHoun mowHoctu no Bxogy C | 0x0061
3HaveHne n3amepeHHom 0x0062, float Tonbko YTeHne
aKTUBHOW MOLLIHOCTW MO 0x0063

Bxoay A
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MpoponxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uTeHus AaHHbIX

3HaveHne namepeHHom 0x0064, float Tonbko YTeHne
aKTUBHOWM MOLLIHOCTW MO 0x0065
Bxoay B
3HaveHne n3amepeHHom 0x0066, float Tonbko YTeHne
aKTUBHOW MOLLIHOCTW MO 0x0067
Bxoay C
3HaveHne namepeHHom 0x0068, float Tonbko YTeHne
peakTUBHON MOLLHOCTM MO 0x0069
Bxoay A
3HaveHne n3mepeHHom 0x006A, float Tonbko YTeHne
peakTMBHON MOLLHOCTM MO 0x006B
Bxoay B
3HaveHne n3amepeHHom 0x006C, float Tonbko YTeHne
peakTMBHON MOLLHOCTM MO 0x006D
Bxoay C
3HaveHne n3amepeHHoro 0x006E, float Tonbko YTeHne
KoadpmumeHTa mowHocTn no | 0x006F
Bxoay A
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MpoponxeHue Tabnuubi .6

Homepa
HaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uTeHus AaHHbIX

3HaveHne n3mepeHHoro 0x0070, float Tonbko YTeHne
KoadpmLmeHTa MOLLHOCTH Mo 0x0071
Bxoay B
3HaveHne n3mMepeHHoro 0x0072, float Tonbko YTeHne
KoadpmLmeHTa MOLLHOCTH Mo 0x0073
Bxoay C
3HaveHne namepeHHom 0x0074, float Tonbko YTeHne
4acToThl CeTH 0x0075
3HaueHne n3mMepeHHoro 0%0076, float | Tonbko uteHne
chasosoro yrna no Bxogam AB |  0x0077
3HaveHne n3amepeHHoro 0x0078, float Tonbko YTeHne
daszoBoro yrna no exogam BC| 0x0079
3HaveHne n3amepeHHoro 0x007A, float Tonbko YTeHne
dasoBoro yrna no exogam CA| 0x007B
3HaveHne n3mMepeHHoro 0x007D, float Tonbko YTeHne
MexXda3HOro HanpshkeHus no 0x007E
Bxoay AB
3HaveHne n3amepeHHoro 0x007F, float Tonbko YTeHne
MeXas3HOro HanpskKeHusi no 0x0080
Bxoay BC
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MpoponxeHue Tabnuubi .6

Homepa

n [OaHHble Tun
apameTp perncTpos, MpumeyaHune
3anucu/uTeHns AaHHbIX

HEX
3HaveHne n3amepeHHoro 0x0081, float Tonbko YTeHne
MeXda3HOro HanpshkeHusi no 0x0082
Bxogy CA
3Ha4eHne n3MepeHHoro Toka 0x0083, float Tonbko YTeHne
HeuTpanu 0x0084
MonoxeHue gecaTnyHON 0x0085 |0 —(----); unsigned |3anucb/YTeHue.
TOYKM B LENOM 3Ha4YeHun 1= () char o ymony4aHuto — 0
M3MEPEHHOro MexdasHoro 2 —(-.-);
HanpsHkeHns No Bxogam 3—(--)
Llenoe 3HayeHune 0x0086, unsigned | Tonbko YTeHue
M3MepPEeHHOro HanpsbkeHus no | 0x0087 long
Bxogy AB
Llenoe 3HayeHve 0x0088, unsigned | Tonbko YTeHne
M3MepPEeHHOro HanpsbkeHus no | 0x0089 long
Bxoay BC
Llenoe 3HayeHune 0x008A, unsigned | Tonbko YTeHue
M3MepPEHHOro HanpsbkeHns no | 0x008B long

Bxogy CA
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MpoponxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/yTeHus AAHHbIX
MonoxeHune AeCATUYHOMN 0x008C |0 — (-—--); unsigned |3anucb/MTeHue.
TOYKM B LIENOM 3HaYeHNM 1= () char  |lo ymonuaHuto — 0
M3MEPEHHOro Toka HernTpanu %: E_:g
Llenoe 3HayeHve 0x008D, unsigned | Tonbko YTeHve
M3MEPEeHHOro Toka HelTpanu 0x008E long
MapameTpbl KaNMGPOBKK *
NOMINAL_VOLTAGE 0x008F, |oT 100 ao 300 float 3anucb/UTteHue.
KanubpoBka 0x0090 Mo ymonyaHuro —
300
MINIMAL_VOLTAGE 0x0091, |oT 14010 float 3anucb/UTteHue.
Kanubposka 0x0092 Mo ymonyaHuro — 6
NOMINAL_CURRENT 0%x0093, |oT 1405 float 3anucb/UTteHue.
KanubpoBka 0x0094 Mo ymonyaHuro — 5
MINIMAL_CURRENT 0%0095, |07 0,01 100,1 float |3anuce/MTeHue.
Kanubposka 0x0096 Mo ymon4aHuro —
0,02

MINIMAL_NEUTRAL CURRENT | 0x0097, [oT 14015 float 3anucb/UTteHue.
KanubpoBka 0x0098 Mo ymonyaHutro — 4
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OKoHu4aHue Tabnuubi .6

Homepa
n [OaHHble Tun
apameTp pernucTpos, / MpumeyaHue
HEX 3anucu/uyTeHus AAHHbIX
CraTyc KanubpoBKM 0%x0099, |oT 0 no 4294967295 unsigned | Tonbko YTeHne
0x009A long
Havano kannbposku 0x009B |oT 0 no 65535 unsigned | Tonbko YTeHne
short
dnar nponagaxusa gasbl 0%x009C |oT 0 o1 unsigned | Tonbko 3anuchb.
char Mo ymonyaHuro — 0

* — Kannbposka npnbopa BbINOSHAETCSA TOMNbKO Ha NPeAnpUATUM-u3rotosutene. MameHsTs
napameTpbl KanMbpoBKY HE PEKOMeHOYyeTCst
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.3 KomaHngbl npotokona DCON
I.3.1 NokaHanbHOe CYUTbIBaHUE OaHHbIX

Mocbinka: #AAN[CHK](cr),
roe AA — IByXCMMBOIbHBIV LEeCTHaALaTepuyHbI agpec npubopa (ot 00 go FF);
N — HomMep kaHana (¢a3sbl), cumBonbl OT 1 80 3;
[CHK] — aByxcvMBOnbHas WwecTHagUaTepuyHas KOHTPONbHas CymMMa;
(cr) — cumBon Bo3Bparta kapeTku (0x0D).
OtBerT: > (maHHble)[CHK](cr),
roe (AaHHbIe) — [AecATUHHOe npeAcTaBneHne pesynbTata U3MepeHuss Co 3Hakom (MsATb
3Havalumx umdp). Ha Mecte HeJOCTOBEPHbIX AaHHbLIX NepefaeTcs "MuHyc 9.99".

Mpumep — > +100.00+2.000+0200.00+0200.00+0000.00+1.00+50.00+1000.000+2000.000[CHK](cr).

3HayeHne HanpsbkeHus V7 (6e3 yyeta Ky) — 100,00 B;

3HauyeHue Toka |/ (6e3 yyeTa K;)— 2,000 A;

3HauyeHue nonHow mowHocTh S’ (6e3 yyeta Ky 1 K;) — 200,00 BT;

3HauyeHue akTMBHOM MolLHocTu P’ (6e3 yyeTa Ky 1 K;) — 200,00 BrT;

3HayeHne peakTMBHOM MoLHocTu Q7 (6e3 yyeTa Ky 1 K;) — 0,00 BT;

KoadhdpuumeHT mowwHocTn cose — 1,00;

3HayeHwne vactoTtbl F — 50,00 u;

KoadhduumeHT TpaHcdopmaumm no Hanpsbkeruio Ky — 1000,000;

KoadhdpuumeHT TpaHcchopmaumm no Toky K, — 2000,000.

Mpu cMHTakcuyeckomn owmnbke unu ownbke B KOHTPOSIBHON CYMME HE BbIAeTCsl HUKAKOro OTBETA.

[pn 3TOM M3MepPEeHHble 3HaYEeHUS HAaNPSHKEHNS, TOKa U MOLLHOCTY BbIYMCAAOTCA No hopMynam:
- U3MEPEHHOE 3HauYeHUe HanpskeHunst: Vims = V+Ky =100,00-1000,000 = 10° (B);
- U3MepeHHoe 3HaveHune Toka: Ims = 1K, =2,000-2000,000 = 4-10° (A);
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- UI3MEpEHHOe 3HayeHne NonHom MowHocTu: S = S*Ky-K; = 200,000-1000,000-2000,000 = 4-10° (B1):
- U3MepeHHoe 3HayeHue akTneHoM molHocTu: P = P~Ky-K, = 200,000-1000,000-2000,000 = 4'108(BT);
- U3MepeHHoe 3HayeHne peakTMBHOM MoLlHocTH: Q = Q*Ky-K; =0,00-1000,000-2000,000 = O (BT).

I.3.2 CunTtbiBaHMe NMeHU Npubopa
Mocbinka: $AAM[CHK](cr),
roe AA — apgpec npubopa, ot 00 go FF,
[CHK] — koHTpoOnbHas cymma,
(cr) — cumBon nepesoga ctpoku (0x0D).
OtBet: |AA(uMsi npuGopa(8 cumeonos))[CHK](cr).
Mpumep — |AAM3110-3M[CHK](cr).
Mpw cuHTakcuyeckomn oumnbke nnu owmbKe B KOHTPOSILHOM CyMME, a Takke Npu 3anpoce AaHHbIX
C HecyLLeCTBYIOLLEro KaHana He BblAaeTCcs HUKaKoro oTeeTa.

3.3 CuntbiBaHMe Bepcuu Nporpammbi npubopa

Mocebinka: $AAF[CHK](cr),
roe AA — apgpec npubopa, ot 00 go FF,
[CHK] — koHTponbHasi cymma,
(cr) — cumBon nepesoga ctpoku (0x0D).
OtBeT: !AA(Bepcus(7 cumsonos))[CHK](cr).
Mpumep — 'AAVX.yy[CHK](cr).
Mpwn cnHTakcnyeckomn oumnbke nnu owmbke B KOHTPOSILHON CyMME, a TaKke Npu 3anpoce AaHHbIX

C HecyLleCTByloLero kKaHana He BblAaeTCA HAKAKOro oTeeTa.
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LUentpanbHbiit opuc:

111024, Mockea, 2-9 yn. QHTY3UacToB, 4. 5, kopn. 5
Ten.: (495) 221-60-64 (MHOrokaHanbHbI)
dakc: (495) 728-41-45
www.owen.ru
Otaen cObiTa: sales@owen.ru
Fpynna Tex. nogaepxku: support@owen.ru
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