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Mpubop nsrotaBnmneaeTcs B cooTBeTcTBUMU C TY Y 26.5-35348663-039:2016.

Mpubop wmeer [Oeknapaumio O COOTBETCTBUM TP HM3KOBONMBTHOIO  3MEKTPUYECKOTO
obopyaoBaHust 1 TP No anekTpoMarHMTHOM COBMECTUMOCTH 060pyA0BaHNS.



TepMmuHbl 1 ab6peBUuaTypbl

ALN — aHanoro-uudpoBoi npeobpasoBaTterb.

Wma napameTpa — Habop CMMBOMOB, OOHO3HAYHO OMpedensiiolWMin OOCTyn K napameTpy B
npubope.

WHpekc napameTpa — YnCroBoe 3HavYeHue, oTruyatoLLee napaMeTpbl OAHOTUMHBIX ANIEMEHTOB C
OQUHAKOBbIMU UMEHAMMU.

KoHdurypauus — coBokynHOCTb 3Ha4eHWIn napameTpoB, onpeaensaowmx paboty npubopa.

MacTtep cetn — npubop (unu MK), nHuumMmnpyownii obmeH daHHbIMM B ceTu RS-485 mexay
OTNpaBUTENEM U MoryyYaTenem AaHHbIX.

MK — nepcoHanbHbIN KOMNBIOTEP.

CeTeBble MapameTpbl — crykebHble napameTpbl, onpegensiowme paboTy npubopa B cetu
RS-485.

Tun gaHHbIX — onpeaenseT Habop 3HayYeHU B COOTBETCTBUM € Tabnuvuen 1.

Ta6nuua 1 — 3Ha4yeHMA TUNOB AaHHbIX

TUN BaHHBIX But [dvnana3oH 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 HaszHa4yeHue npubopa

Mpnbop npedHasHayeH AnNA W3MEPEHWs HanpshKeHUs, CuMbl TOKa, YacToTbl, MOLLHOCTM,
a3oBoro yrna u koadpduumMeHTa MOLHOCTU B TpexdasHbix CeTsX W nepefayn pesynbTaToB
n3mepeHun B ceTb RS-485.

Mpnbop sBnsieTcs CPeAacTBOM WM3MEPUTENbHOW TEXHWKW, KOTOPbIN MpUMeHsieTca He B cdepe
3aKoHaJaTernbHO perynupyemMoin MeTpomnorum.

Mpnbop moxeT ObITb NCNOMBb30BaH B COCTaBE M3MEPUTENbHbBIX CUCTEM KOHTPOSS U ynpaBreHns
TEXHONOTNYECKNMM NPOLLECCaMm B Pa3NnYHbIX OTPACHAX MPOMBbILLNEHHOCTU.



2 TexHun4eckue XapaKTepucTtukn n ycnosus aKkcnnyartaumm

2.1 TexHU4YeCKMe xapaKkTepucTUKu npmbopa

OCHOBHbIE TEXHUYECKME XapaKTepuCcTMki npubopa npuBegeHsl B Tabnuue 2.1.

Ta6nuua 2.1 — XapakTepucTuku npubopa

HanmeHoBaHue 3HayeHue
MuTtaHne
HanpsikeHvne nuTaHusa oT ceTn NepeMeHHoro Toka, B ot 90 po 264
yactoTon oT 47 no 63 'y,
MoTpebnsiemasi MowHocTb, BA, He Gonee 7,5

U3mepeHue pa3Horo HanpsxxeHUs

BxopHon curHan (oencreyoliee 3HayeHue), B
C 1Mcnonb3oBaHWEM BHELLHMX TpaHCOpMaToOpOB HanpshxeHus, B

~ (1...400), yactoTon ot 45 0o 65 'y
~ (1x10°®...4000%10%), yacToToW
oT 45 po 65Ny

MakcumanbHoe gonyctumoe 3HaveHue (He bonee 1 cek), B 800 B
Mpeaenbl 0CHOBHOWM NPYBEAEHHON NOrPELUHOCTU n3MepeHun, % +0,25
Paspelatoulas cnocobHocTb, B 0,1
BxogHoe conpoTtusneHve, kOM, He MeHee 500
Bpewms onpoca Bxoaa, cek, He bonee 1
KonnyectBo kaHanoB nsmepeHus 3




MpogonxeHune Tabnuubl 2.1

HaumeHoBaHue |

3HayeHue

N3mepeHne NMHENHOro HanpsxxeHus (MexdasHoro)

BxopHon curHan (oencreyoliee 3HayeHue), B
C vicronb3oBaHUeM BHELLHMX TpaHCGopMaTopoB HanpsikeHus, B

~ (2...580), yactoTon oT 45 o 65 'y
~(2-10°%...5800-10%), yacToTom
oT45 0065y

MakcumanbHoe gonyctnumoe 3HadveHuve (He bonee 1 cek), B 800
Mpenenbl OCHOBHOW NPVBELAEHHON MOrPeLIHOCT U3MepeHuin, % +0,5
Paspeluatollas cnocobHocTb, B 0,1
BxoaHoe conpotuenenune, kOm, He MeHee 500
Bpemsi onpoca Bxoga, cek, He Gornee 1
KonunyectBo kaHanoB n3mepeHus 3
U3mepeHue ¢paszHoro Toka
BxogHon curHan (gencreylollee 3HaveHue), A o1 0,005 no 5
C ncnonb3oBaHMEM BHELLHUX TpaHCopMaTopoB Toka, A ot 0,005-10" %10 50-10°
MakcumanbHoe gonyctumoe 3HaveHve (He bonee 1 cek), A 10
Mpenenbl OCHOBHOW NpVBEAEHHON MOrPeLIHOCTU U3MepeHuin, % +0,25
Bpewms onpoca Bxofa, cek, He bonee 1
Paspelawlas cnocobHocTb, A 0,001
BxogHoe conpoTtuBnenve, Om, He 6onee 0,01
KonnyectBo kaHanoB nsamMepexusi 3




MpogonxeHune Tabnuubl 2.1

HanmeHoBaHue

3HayeHue

U3mepeHue NONMHOW, aKTUBHOW 1 peaKTMBHOﬁ MOLUHOCTHU

BxogHon curHan (gevictytollee 3HadeHue), kBT, kBA, kBAp
C ncnonb3oBaHMEM BHELLHMX TpaHcopmaTopoB
(HanpspkeHus/Tok), ), kBT, KBA, KBAp

o1 0,02 no 2
o1 0,2:10°° go 200-10°

Mpepenbl OCHOBHOWM NPYBEAEHHON MOrPELLUHOCTU n3MepeHunn, %

+0,5

Bpems BbluMCEHNs], CeK, He 6onee

1

Paspewawlas cnocobHocTb, BT, BA, Bap

1

KonnyectBo kaHanos nsmMepexust

3

W3mMepeHue YacToThbl NEPBOM FAPMOHUKMU CETU

[ericTByouas YactoTa nepBov rapMoHuku, Ny

ot 45 po 65

Mpegenbl OCHOBHOW NPUBEAEHHON NOrPELUHOCTU U3MepeHuin, %

+0,15

Bpemsi onpoca Bxoaa, cek, He Gonee

1

Paspelatowlas cnocobHocTb, My

0,01

KonnyectBo kaHanoB naMepeHusi (akTMBHbIN)

1

W3mepeHune koadpcpuLmeHTa MOLHOCTU COSP

[nanasoH nsmeperus (s paboyem guanasoHe MOLLHOCTH)

ot 001

Mpefenbl OCHOBHOWM NPYBEAEHHON MOrPELLUHOCTU n3MepeHuin, %

1,0

Bpems BbluMCNEHNs, CeK, He bonee

1

Paspeluarollas cnocobHOCTb

0,01

KonnyectBo kaHanos nsmMepexust

3




OKoHu4aHue Tabnuubl 2.1

HaumeHoBaHue [

3Ha4yeHue

U3mepeHue cdasoBoro yrna

[nanasoH namepenus (B paboyem gvanasoHe HanpskeHwit)

ot 10° go 170°

lMpegenbl OCHOBHOW MPYBEAEHHON MOrPELLUHOCTU n3MepeHun, % +04
Bpewms onpoca Bxoaa, cek, He bornee 1
PaspeluaroLlas cnocobHOCTb 1°
KonnyectBo kaHanoB nsMepexusi 3

WUHTepdenc cBa3m RS-485

CkopocTu obmeHa, but/cek

2400, 4800, 9600, 14400, 19200,
28800, 38400, 57600, 115200

rlpOTOKOJ'I bl CBA3N

OBEH; ModBus-RTU;
ModBus-ASCIl; DCON

BxogHoe conpoTtueneHue, KOm

12

KOHCTPYKTUBHOE UCNONHEeHue

CreneHb 3awmTbl Kopnyca

1P20 3a uckntouyeHnem obnactu

Knemm,
IPOO co CTOPOHbI Knemm
"abapuTHble pa3mepbl npubopa (MNpunoxexue A), MM (96x73%x110) +1
Macca npubopa, kr, He bonee 0,5

MpumeyaHus

1 3HaueHus HanpspKeHWM 1 TOKOB — CPeHeKBaApaTUYHbIe, 3Ha4YeHe YacToTbl NePBOM rapMOHUKN

HanpshXeHU n TokoB: oT 45 My go 65 .

2 [Mpubop obecneuynBaeT CBOM XapakTepPUCTUKM NPU HanM4Mmn BO BXOOHbLIX CUFHanax rapmMoHUK
OCHOBHOW 4acToThl ¢ ypoBHeM cornacHo FOCT 13109 n.5.4.2, Tabnuua 2 anst Hanpsbkerus 0,38 kB.
3 3a HopMupytoLLee 3HaYeEHUE NpU onpeaerieHn NpPUBEAEHHON NOrpPEeLLHOCTU NPUHMMAETCsl BEpXHee

3Ha4YeHune gnanasoHa VI3MepeHI/II7I.




Mpepensl gonyckaemon [OMOMHUTENbHON MOTPELIHOCTN WU3MEPEHUS BXOAHbIX MNapameTpoB
npnbopoB., BbI3BAHHON M3MEHeHVWEeM TeMrnepaTypbl OKpyxatllero Bosgyxa Ha 10 °C B npepenax
paboyero AuanasoHa TemnepaTyp OKpYXaloLlero Bo3gyxa, He AOMmkHbl npesblwaTb 0,5 npepena
[0rnycKkaemMon OCHOBHOMN NPUBEAEHHOM MOrPeLLHOCTY.

Bpewms yctaHoBneHus paboyero pexuvma npubopa He 6onee 1 MUHYTHI.

Mo aKkcnnyaTaunoHHON 3aKOHYEHHOCTM NPMBOPLI OTHOCATCS K U3AEeNUAM BTOPOro nopsaka.

Mpnbop umeeT cneaytoLme rpynnbl ranbBaHAYECKV U30NMPOBaHHbIX Lieneii:

— uenu nutanHus npubopa;

— uenu nHTepgelrica RS-485;

—  Lenu n3MepuTenbHbIX BXOLO0B.

OnekTpuyeckas NPOYHOCTb M30NALMM BCEX FPYNN Lienew oTHocuTenbHO Aapyr Apyra: 2500 B.

2.2 YcnoBusa akcnnyaTauum npubopa

Mpnbop akcnnyaTnpyeTca Npu CNeayoLmnxX YCroBUsIX:

—  3aKpbITble B3pbiBOOE30nacHble nomelleHnst 6e3 arpeccBHBIX NapoB U ra3os;

— TemnepaTtypa OKpyxatoLiero Bo3gyxa ot MuHyc 20 o 55 °C;

— TemnepaTypa okpyxatoLlero Bo3gyxa ot MuHyc 40 go 80 °C (ansi ucnonHenust M3110-224.1M.C);

— BEpXHW npefen oTHocuTenbHOW BnaxHocTu Bo3ddyxa 80 % npu 25°C n 6onee HU3KMX
Temnepatypax 6e3 koHaeHcauum Bnaru;

— atMmocdepHoe aaenenune ot 84 go 106,7 klMa.

Mo ycTOMYMBOCTM K MeXaHW4YeCKuM BO3OEWCTBMSAM MpU 3KCnnyaTaumm npubop cCooTBeTCTBYET
rpynne ncnonHenns N2 no FOCT 12997.

Mpubop no  TpeboBaHMsSIM K  MOMEXOYCTOMYMBOCTM  COOTBETCTBYeT  TpeboBaHMsM
OCTY IEC 61000-6-2, ACTY EN 61326-1.

YpoBeHb MOMEXO3MUCCUM, CO3AaBaemblin Npubopom npu paboTe, He MpeBbillaeT 3HAYEHWUN,
npegycmoTpeHHbix ACTY IEC 61000-6-4, ACTY EN 61326-1 anst o6opyanoBaHust knacca A.
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3 YcTponcTteo npubopa
3.1 O6Lwwue NPMHUUNbLI NOCTPOEHUA Npubopa

Mpnbop umeeT Tpu BxoAa ANA M3MEPEHMWS: HaNPSHKEHWS, CUMbl TOKa, 4acTOTbl, MOLLHOCTM,
a3oBoro yrrna n koauULMEHTa MOLLHOCTH.

CTpykTypHO  npubop  coctouT M3  aHanoro-umdpoBoro  npeobpasosatens  (AUM),
MUKPOKOHTpOMnepa, Apansepa RS-485 c ranbBaHNYECKON pa3Bsi3KoW U BTOPUYHOIO MCTOYHUKA MUTaHWS
(BWIM) c ranbBaHnyeckon pa3easkoi. CTpykTypHas cxema npubopa npveedeHa Ha pucyHke 3.1.

Bxop 1

M3110-220.3M

TOKA
Bxop 2 namepeHmns
TOKa

HHgukaums
B
o o] MUTAHKE © UAO 1A O
Toka ALn RS-485 O uB o IB O
Bxon 1 MamepeHus ABAPMR © UCO IC O
HaNpAXeHUs -
Bxop 2 wamepenns | ﬁ
HanpAXeHWa A
. S e
Bxop 3 uamepenus | - Korr:a?fnep - 3 | E L+ Rs-a85 B
HaNpPaXeHua L

AC(90-264)B | B“”} £

£

PucyHok 3.1 — CTpykTypHasa cxema npubopa
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3.2 U3mepeHue napameTpoB

AencTBylollee HanpsXeHne

BxogHon curHan, noctynawLmii Ha kneMMbl npubopa, NnpeobpasyeTca genutenem HanpsKeHus,
peanu3oBaHHbIM Ha NPELIM3NOHHbBIX Pe3ncTopax, M NoCTynaeT Ha PUMbTP HUKHMX YacTOT CO CPe3oM
Ha vactote 70 kl'y v nogasneHvem 20 ab/gek. Mocnepytowan obpaboTka curHana BbINOMHSETCA
cneumanuampoBaHHbiM  X-A ALIN 1  MWKPOKOHTPOMMEepoM, rAe paccyvTbiBaeTcs OencTByloLlee

3HaueHwe HanpsbkeHust Vg No creaytolert dopmyne:

1T,
Vims =K, ?gv (t)dt,

rae V — 3HayeHne ha3Horo HanpspkeHus,
T — nepvog,
Ky — KoadbumumeHT TpaHcopmMaLMm No HaNPSHXKEHUIO.

OencTBylOWNNA TOK

BxogHon curHan, nocTynawwuin Ha KnemMMmbl npubopa, NPOXOAMT 4epe3 TOKOBbIA LWYHT W”
nocTynaeTt Ha (uUNbTP HWKHMX 4acToT co cpe3oM Ha yacTtote 70 kl'y v nopasnexnvem 20 ab/gek.
Mocnepytowas  obpaboTka curHana  BbIMOMHSETCS  cneuuanuavpoBaHHbiM — Z-A ALUM  u

MUWKPOKOHTPOINNEPOM, rAe AEeNCTBYIOLLUIA TOK |rms paccuuTbiBaeTCs Mo criegyoLlen dpopmyne:

1T
¢ ?glz(t)dt ,

rage | — 3HaveHve asHoro Toka
K| — koathduumMeHT TpaHcdopmaumm rno Toky.



MonHas, akTMBHaA U peakTUBHAsA MOLHOCTH
3HayveHNs MOSTHON, aKTUBHOW M PEaKTMBHOW MOLLHOCTU MOMy4aloT BbIYMCIEHWEM MO hopmynam,
OMUCaHHbIM HUXe.

MonHas mowHocTs S =V, |
AKTMBHaA MOWHOCTL P =V, .| -COS@.

roe @ — yron cmeweHns mexay V u l.
PeakTMBHasi MOLWHOCTb Q :VrmS -Irms -sin(p

COOTHOLLEHME MOLLHOCTEN MOoKa3aHo Ha pucyHke 3.2.

A -
S (MonHas Knou.wocn,)

PucyHok 3.2 — [ilnarpammMma COOTHOLLEHWE MOLLHOCTEN

YacTtoTa nepBoM rapMOHUKMK

[ns namepeHuss 4acToTbl MEPBOW FAPMOHWMKU MCNOSb3yeTcs (DYHKUMS chneumann3mpoBaHHOro
AU «nepeceyeHne curHanom HyneBOro ypoBHs». Toraa, B MepBOM KaHane Hanpsikenus AL
dopMMpyeT curHambl AN MUKPOKOHTpOInepa, pasHuua Mexay KOTOpbIMW MO BPEMEHM
nepecyMTbIBaeTCH B YacTOTy, NPU 3TOM 3HAYEeHWe YacToThl AOMMKHO MonadaTe B AManasoH oT 45 go
65 I'u.
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KoadycpmumeHT mowHoCTH
3HauveHnsa koahuLmeHTa MOLLHOCTH COS  NoNy4atoT Bbl4MCHEHNeM Mo cnegyollen opmyne:

COoS _B'
=3

KoahdULMEeHT MOLLIHOCTY BbIMMCIISIETCSA B Auanas3oHe n3mepeHus mowHocTtu - ot 0,02 go 2 kBrT.

®dazoBbIf yron

M3mepeHne ha3oBoro yrna coBepLUaeTCsi aHanormyHo U3MepeHnIo YacToThbl NepBOI rapMOHUKH,
HO pasHuua bepeTcsa Mexay «nepeceyeHneM CUrHanoM HyneBOro YPOBHSI» HYXHbIX das.

Ucnonb3oBaHue cornacymolmx TpaHcgopmaTopoB

[onyckaeTcsi MOAKIOYEHVE KaHanoB HAaMpPSPKEHUS UMW KaHanoB TOKa Yepes cornacywwue
TpaHccopMaTopbl, B 3TOM Cllyyae HeobxoaMMo yCcTaHOBWUTL B napameTpax N.u unu N.i 3HayeHus
KoabpULMEeHTOB TpaHCchopMaLmMn BHELWHUX TpaHccopmaTopos. Mo ymonyaHuio nogpasymeBaeTcs,
YTO TpaHcopMaTop He UCMONb3yeTcsl, U 3HaYeHue 3TOro napameTpa paBHo 1. [MapameTpbl mMoryT
npuHUMaTh 3HayYeHust ot 0.001 go 9999.

MpumeyaHmne — NonHbIN NnepeyeHb NapameTpoB nNpubopa npuseaeH B MpunoxeHuu I

Hanpumep, ecnu Heobxodumo usmepumb HarnpsixeHue 600 B, Ho m.k. npubop u3mepsiem
HanpsixxeHue do 400 B, donycmum, ucrnonb3yemcs noHuxarowul mpaHcgpopmamop 600/300. Tozda
3Ha4eHue napamempa N.u 6ydem pagHo 2.

MapameTpbl, NPOM3BOAHbIE OT HaMPSXKEHUST W TOKa, TakMe Kak MOLHOCTb, B Cryvae
MCMONb30BaHWSA COrnacyoLmnx TpaHCOpMaToOpoB, NepecymTbIBalOTCS MPUOOPOM C YyH4ETOM 3HAYEHWI
KoadhduumeHToB TpaHcdopmaumm (N.u nnm N.i).

Hanpumep, ecriu Heobx0dumo usmMepumb MonHy MowHocmb 3,3 KBA, ripu amom HarnpsikeHue
yknadbigaemcsi 8 Ouana3oH u cocmassnsem 220 B, HoO mok Haepy3ku 0o 15A u ucronb3yemcs
mpaHcgopmamop moka 30/5, ¢ N.i = 6 coomeemcmeeHHO, 8 pe3dynbmame 8bi4ucieHul npubop
8bidacm 3HayeHue nosHou mowHocmu 3,3 KBA.
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3.3 KoHcTpyKumsa npubopa

Mpunbop BbiNyckaeTcst B NNacTMaccoBOM Koprnyce, npegHasHavyeHHoM ans kpenneHust Ha DIN-
peviky LWunprHon 35 MM unu Ha cTeHy. FabapuTHbIn YepTex npubopa npueeaeH B MNpunoxeHun A.

Mo BepxHel cTopoHe Npubopa pacnonoXeHbl psabl KNEMM «No4 BUHT», NpeAHasHavyeHHble Ang
NOAKMIOYEHMST MPOBOAOB NMTaHus, WHTepderica RS-485. KnemMMmbl CKpbITbl NOA4  OTKUAHbLIMU
Kpbllkamu. O6wui Bua npubopa n HasHadeHne knemm npveegeHsl B [MNpunoxexun b.

Mpnbop nmeeT OeBATb CBETOAMOAHBIX MHAMKATOPOB. OHM pacnonoXeHbl Ha NULIEBOW NaHenu
npubopa 1 nmeloT MapknpoBky «MutaHuner,«RS-485», «ABapusi», «UA», «UB», «UC», «lA», «IB»,
«IC». HazHayeHve nHamkaTopoB npvBegeHo B Tabnuue 3.1.

Ta6nuua 3.1 — HazHauyeHMe MHOMKaTOpPOB

MapkupoBka H
asHayeHue uHpuKarTopa
MHAUKaTopa
MuTanme NHaukaTop 3en1eHoro CBeYeHUs CUrHanu3vupyeT o nogave Ha npubop nuTaroLero
HanpsiXkeHus
MHamKaTop XenToro cBeYeHns nHanumpyeT npuem/nepenady gaHHbix no RS-485:
- noraiueH — HeT 0bmeHa;
RS-485 - MepLaeT B TaKT NpUHATbIM/NepeAaHHbIM AaHHbIM — BbINONHseTcs obmeH
OaHHbIMK;
- Mmuraet ¢ YactoTon 1y — paboTta B pexume «3aBoAcCKNE CETEBbIE HACTPONKU»
(cm. n. 4.2)
Asapws WNHaukaTop KpacHOro CBeYeHUs MHANLMPYET BO3HUKHOBEHME HELUTaTHOW

cuTyauum, cMm. Tabnuuy 3.2.
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OKoHu4aHue Tabnuubl 3.1

MapkupoBka
HasHauyeHue nHaukatopa
MHAUKaTopa
MHavKaTopbl COCTOSHWA n3MepuTenbHbIX BXofos Tuna « TOK» (Ix) n Tuna
«HAMNPAXEHWNE» (Ux). Ecnu nHgukatop:
UA, UB, UC, - 3aCBeYeH — Ha BXOAe eCTb CUrHar, CUrHan Haxogutcsi B 4ONYCTMMOM
IA,IB, IC OnanasoHe u3MepsieMbIX 3HaYEHWN;
- muraet ¢ Yactoton 1 'y — curHan Bbllen 3a JONYCTUMbIN AnanasoH
M3MEepSIEMbIX 3HAYEHUI UM CUrHAN Ha BXOJEe OTCYTCTBYET
Tabnuua 3.2
UHaukaTop
«ABapusay «RS-485» Onucanme onbkm
mMuraet ¢ - - oTcyTcTBME cBA3n ¢ AL *;
yacTtoton 1"y - HapyLueHve YepegoBaHus as
3acBeyeH noratueH oTcyTcTBUe cBA3n ¢ MK B TeyeHne BpeMeHn yKasaHHOro B
napameTpe t.out** B cekyHaax (no ymonyanumio 600 cek)
MpumeyaHusa

* — Owwubka «otcytcTBue cBsiau ¢ ALM» aBnsetcs 6onee NpMOpUTETHOMW, YeM owwmbKa «HapyLleHne
yYepenoBaHusa as».
** — [MonHbIN NepeyeHb NapameTpoB nNpubopa npuseaeH B Mpunoxexun I

Ha nwuuesowi naHenn npubopa nop Kpbiwkon ¢ mapkupoBkan «3AB. HACTP. RS-485»
pacnonoxeHa KHOMKa, NpedHasHadeHHas Ons Bxoda B pexum «3aBOACKME CeTeBble HAaCTPONKUY.
(cm. n. 4.2).
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3.4 YnpaBneHue npuéopom

YnpaBneHve pexumamu paboTbl npubopa u cunTbiBaHKe M3 npubopa pesynbTaToB U3MepeHUs
BbINOMHSAETCA C MCNOMb30BaHMEM KOMaHA, nepegaBaembix B ceTu RS-485. Mpubop obecneunBaet
paboty B ceTn RS-485 ¢ ucnonb3oBaHMeM CrieyoLmnx NpOTOKOOB:

— ModBus (RTU), yteHue/zanucs;

— ModBus (ASCIIl), yteHue/3anuco;

— OBEH, yteHue/3anucs;

— DCON, TonbKo 4TeHue.

MNepeknioyeHe NPOTOKOMOB OCYLLECTBASIETCS C NOMOLUbio napameTpa T.Pro.

Mpumeyanue — MNonHbI NepeveHb NapameTpoB npubopa npuseaeH B MpunoxeHuu I.

Mpunbop He siBnsieTcs MacTtepom ceTu, noatomy cetb RS-485 gomkHa nmets MacTtepa ceTtw,
Hanpumep [MK ¢ 3anyweHHon Ha Hem SCADA-CMCTEMON, KOHTPONNEP UNWN PErynsTop.

K npubopy npepoctasnsetcsa becnnatHein OPC-gpaviBep n 6ubnunoteka ctangapta WIN DLL,
KOTOpble PeKoOMeHAyeTCs WCMofb3oBaTb MNpu  noakmntoyeHun npubopa k SCADA-cuctemam 1
KOHTpoOnnepam Apyrux npovssoauTenein.

KoHdburypuposaHnve npubopa ocyuiectensetcs Ha MK yepes agantep uHTepdenca RS-485/RS-232
unn RS-485/USB (Hanpumep, OBEH AC3-M wnu OBEH AC4) c nomouwbio nporpammbl
«KoHdpurypatop M110», BXoasiLLEen B KOMMIEKT NOCTaBKMW.

KomaHgbl ynpaBnenuns KoHdurypaumen npubopa obecneumBaloT 3anncb W YTEHue
KOHMrypaLMOHHbIX MapaMeTpoB, Onpeaensiiowmx pexmnmel pabotel npubopa.

KoHdpurypaumoHHble napamMeTpbl XpaHATCS B 3HEproHe3aBUCHMOW namsTn npubopa. Mx 3anucb
BbIMOSHAETCS B ABa 9Tana. Ha nepsom aTane napameTpbl 3anncbiBalOTCS B onepaTuBHYto NnamsaTte. Ha
BTOPOM 3aTane no cneuuanbHon komanae (Aply) napameTpbl NepenncbIBaOTC B 9HEProHe3aBnCcMMyto
namsaTb. MNpu nponagaHnn NUTaHWA B Npouecce KoHdUrypaumu, ecnv komaHga Aply He 6bina nogaHa,
TO BCE U3MEHEHUS aHHYNMPYIOTCS.
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Komanga Aply «kpome nepenucu  M3MEHEHWA  KOHUIypauUMOHHbIX MapameTpoB B
3HEproHesaBMCHMYI0 MNamsaTb obecrneyvBaeT MNPUMEHEHUe W3MEHEHU CeTeBbIX HacTpoek, YTO
BbI3bIBaeT nepexon paboTtbl npubopa Ha HOBblE CETEBbIE HACTPOMKN.

Ynpasnenune npubopom no npotokonny  OBeH peanunsoBaHo B nporpamme
«KoHdurypaTop M110», noctaBnsiemoit ¢ npubopom.

Ons pabotbl npubopos B coctaBe SCADA-cuctem ¢ npubopom noctasnsTca OPC-gpansepsbl
ans pabotel no npotokonam ModBus 1 OBeH.
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4 PaboTta ¢ npnbopom

CunTbiBaHMe, M3MeHeHVWe W 3anucb napameTpoB npubopa OCyLEecTBASeTCS C MNOMOLLbIO
nporpammbl «KoHdurypatop M110».

4.1 Mporpamma «KoHdurypatop M110»

MHdopmaums o pabote ¢ nporpammoin «KoHdburypatop M110» npeacrasneHa B pyKoBOACTBE
nonb3oBaTens Ha Ancke, NOCTaBNSEMOM B KOMMNNEKTe ¢ Npubopom.

4.2 PaboTa B pexume «3aBoACKME CeTEBbI€ HACTPOMUKMN»

PabGoTa B pexume «3aBoACKME CETEBble HACTPOMKU» PEKOMeHAyeTCsl ANsi YCTAHOBKW CBS3M
MeXZy KOMMbIOTEPOM M MPUGOPOM NpU yTepe WHMOPMauMM O 3aAaHHbIX 3HAYEHUSIX CeTeBblX
napameTpoB npubopa.

BHumaHue! HanpspkeHne Ha HeEKOTOPbIX 3neMeHTax nevyaTHoW nnaTel npubopa onacHo Ans
*u3Hu! MNpUKOCHOBEHME K MeyaTHoW mnaTe, a Takke MornagaHue NMOCTOPOHHUX NPedMETOB BHYTPb
Kopnyca HeaonycTUMBbl.

[ns Bxoga B pexum «3aBOACKME CeTeBble HACTPOVKM» HeobGXoAMMO BbIMOMHUTL creaylLime
OencTBus:

— 3anycTtuTb nporpammy «KoHdurypatop M110»;

— nopaTb NuUTaHWe Ha Npubop;

—  OTKMHYTb KpBbILLKY kKopriyca npubopa ¢ mapkmposkon «3AB. HACTP. RS-485»;

— HaxaTb W yAepXuBaTb KHOMKY, pacnonoXeHHYyIo Nof KpbILLKORW, Ha Bpems 6onee 5 cek, nocne
OTMyCKaHWA KHOMKM HayHeT muratb cBetoamon «RS-485», npu aTom npubop nepectpoutcs Ha
3aBOACKME 3HAYEHWs CeTEBbIX MapamMeTpoB, HO B €ro MamaTW COXPAHATCA paHee YCTaHOBIIEHHbIe
3Ha4yeHVs CeTeBbIX NapaMeTpoB;

— B OKHe ycTaHOBKM CBA3M ¢ NpUOGOPOM 3aaTb 3HaYEHWUS 3aBOACKMX CeTeBbIX NapameTpoB
(B cooTBeTCTBUM C AaHHbIMU Tabnuubl 4.1) U HaxaTb KHOMKY «YCTAHOBUTb CBA3b» WKW HaxaTb
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KHOMKY «3aBoAackue ceTeBble HacTpoukuy». CBA3b C NpuOOPOM YCTAHOBUTCS C 3aBOACKUMU
3HaYeHnsAMU ceTeBbIX NapameTpoB. OTKPOeTCs rmaBHOe OKHO nporpaMmbl « KoHdurypatop M110»;

— cuMTaTb 3HaYeHus1 ceTeBbIX MapameTpoB npubopa, BbibpaB komaHgy Mpubop | CuuTtath
BCe napamMeTpbl UNv OTKPbIB Nanky «CeTeBble NapameTpbl»;

— 3adwmkcupoBaTb Ha Oymare 3HauyeHusi ceTeBblX MapaMeTpoB npubopa, KoTopble Obinn
cyMTaHbl (MK NepecTpounTb NpUbop Ha Tpebyemble ceTeBble NapameTpsbl);

—  3aKkpbITb Nnporpammy «KoHdurypatop M110»;

— MOBTOPHO HaxaTb W yaepxwuBaTb kHomky «3AB.HACTP. RS-485» Ha Bpewmsi Gornee 5 cex,
nocre oTnyckaHus KHomnku, ceetoamos «RS-485» noracHeT, npubop BepHeTCst B paboumnin pexum;

MpumeyaHne — B cnyyae NpvMEHEHUsI HOBbIX CETEBbIX HAaCTpoek (komaHaa «Aply») B pexume
“8aBofckMe ceTeBble HACTPoOWkM”, nepexop npubopa B paboynit  pexum  BbIMOMHAETCH
aBToOMaTUYeCKn, Npu aToM ceeToamon «RS-485» racHet.

— 3anyctuTb nporpammy «KoHdurypatop M110»;

—  YCTaHOBUTb 3adUKCUPOBaHHbIE paHee 3HayeHus napameTpoB B OKHe YCTaHOBKM CBSi3U C
npuéopowm;

— HaxaTb KHOMKy «YCTaHOBWUTb CBSi3b» W MPOBEPWUTb Hanuyve cBs3u ¢ npubopom, Bbibpas
komaHay Mpubop | MpoBepuUThL CBA3L C NPUGOpPOM;

—  3aKpbITb KpbILWKY koprnyca ¢ mapkuposkoln «3AB. HACTP. RS-485».

Ta6nuua 4.1 — 3aBoACcKMe 3Ha4YeHUSA ceTeBbIX NapaMmeTpoB npubopa

MapameTp OnucaHue 3aBoackasi ycTaHOBKa

bPS CkopocTb 06MeHa AaHHbIMK, BuT/cek 9600

Prty Twn KOHTPONS YETHOCTM CNOBa AaHHbIX OTCyTCTBYET
Shit KonnyectBo cTon-6MTOB B NOCHIIKE 1

A.Len [nuHa ceTeBoro agpeca, o6ut 8

Addr BasoBbivi agpec npnbopa 16

Rs.dl 3agepxkka otBeTa no cetm RS-485, mc 2

T.pro Tun npoTokona OBeH
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5 Mepbl 6e30nacHOCTH

5.1 Mo cnocoby 3awuTbl OT NOPAXEHUSI ANEKTPUHECKUM TOKOM Npubop cooTBeTcTBYeT knaccy I
no MOCT 12.2.007.0-75.

5.2 MNpwu akcnnyaTtaumMm U TeXHWYECKOM OobCnyXunBaHuM Heobxoaumo cobmogaTe TpeboBaHusA
FOCT 12.3.019-80, «[MpaBun akcnnyaTtauum 3neKTpoycTaHOBOK notpebutenen» u «lpaBun oxpaHbl
TpyAa npu aKcnnyaTtauumn 3neKkTpoycTaHOBOK noTpebutenei».

5.3 MMpw akcnnyaTtaummn npubopa OTKPbITbIE KOHTAKTbI KIIEMMHMKa HaXoAAaTCa MoA HanpsbkeHnem,
onacHbIM AMS XU3HW YenoBeka. YCTaHoBKy npubopa crnedyeT NPOM3BOAUTL B CMELManu3mpoBaHHbIX
LwKadax, AOCTYN BHYTPb KOTOPbIX pa3peLueH TONbKo KBannuuupoBaHHbIM creLanmcram.

5.4 Niobble nogkmoveHns Kk npubopy n paboTbl MO €ro TexXHUYEeCKOMYy OOCnyXuBaHUIO
Npon3BOAUTL TONBKO MPY OTKMIOYEHHOM MUTaHUM NpMbopa 1 NOAKIOYEHHbIX K HEMY YCTPOWCTB.

5.6 He ponyckaetcsa nonajaHve BnarM Ha KOHTaKTbl BbIXOOHbIX Pa3beMOB W BHYTPEHHMWE
3rnemMeHTbl Np1bopos.

BHUMAHME! 3anpelaetcs ucnonb3oBaHWe npubopoB Npu HanuMuMm B atMocdepe KUCroT,
LLlenioyen, Macern 1 UHbIX arpecCUBHbBIX BELLECTB.
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6 MoHTax 1 nogknioyeHune npubopa

Mpn pa3melleHnn npmbopa HeobXoANMO yunTbIBaTb Mepbl 6e30MacHOCTW, NpeAcTaBlieHHble B
pasgene 5.

Mepen ycraHoBkoW npubopa OCYLIECTBNSIETCA MNOATOTOBKA MOCAA0YHOrO Mecta B Likady
anekTpoobopyaoBaHunsa. KOHCTpyKUMA Wwkada AomkHa obecneynsaTs 3awmTy npubopa oT nonagaHus
B Hero Bnaru, rpsian 1 NOCTOPOHHWX NPeAMETOB;

Mpnbop kpenutca Ha DIN-peiike nnu Ha BHYTpeHHeW CTeHke wkada AByMS BUHTaMu M3x15
(BVHTBI B KOMMNEKT MOCTaBKN He BXoAAT). MNpun kpenneHun, 3allenka AomkHa ObiTb HanpaBneHa BHU3.

Mpn pasmelieHun npubopa crnegyeT NOMHUTb, YTO MPU JKCMNyaTauWn OTKPbITble KOHTaKTbI
KINeMM HaxoAATCA NOA HanpshkeHUEM, ONacHbIM ANs YeroBEeYEeCKON XN3HN.

6.1 NMogkno4yeHMe BHELWHUX CBA3en

6.1.1 O6bwme TpeboBaHUA

MopknioyeHne K ceTn MEPEMEHHOro Toka crefyeT OCYLIEeCTBMsTb K ceTeBoMmy duaepy, He
CBSI3aHHOMY HEroCpeACTBEHHO C NUTaHMEM MOLLHOrO CUMOBOro obopyaoBaHus. Bo BHelwHen uenu
pekoMeHayeTCs YyCTaHOBUTbL BbIKIoYaTeNb, 06ecneynBaloLLniA OTKMIOYEHUE npubopa oT ceTw.

[MUTaHWe NOCTOSIHHLIM HanpsKeHWEM CriefyeT OCYLUECTBMSATb OT FOKanbHOrO WCTOYHMKA
NUTaHNA WU pacnpepeneHHon ceTu.

BHUMAHMUE! 3anpelaetcs nutaHve Kakvx-nnbo YCTPOMCTB OT CETEBbIX KOHTAKTOB npubopa
(koHTaKTbl 1 1 2).

MopknioyeHne npubopa B ceTb RS-485 cnegyeT BbINONHATL MO ABYXMPOBOAHOW CXEME.
MoaknioyeHne crnedyeT OCYLECTBNATbL BUTOM napoi npoBodos, cobniogas nonsipHocTb. [Mposog A
noaknioyaeTcs K BoiBogy A npubopa, aHanorm4yHo CoeauHsII0TCS Mexay cobon BbiBogbl B. Ha koHuax
NMHWUN PEKOMEHAYETCS YCTaHOBUTL PE3NCTOpbI conpoTueneHnem 120 Om.
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[ns obecnevyeHnss HaJEXHOCTU JNEKTPUYECKUX COELAMHEHUA BXOOHBLIX KIIEMM peKOMeHAyeTcs
1CMoONb30BaTh KaGenu ¢ MeAHbIMU MHOTOMPOBOSIOYHBIMU XuMamu, cedeHnem ot 0,75 go 1,5 Mm?,
KOHLIbl KOTOPbIX Nepes MoAKMOYEHWeM criefyeT 3a4ucTuTb U 3anyauTb UMW OKOHLEBaTb. 3a4uCTKy
Xun kabenen Heo6XxoaAMMO BbINMOMHATL C TakMM pacyeToMm, YTobbl Cpe3 N3onsAuMmn NoTHO npuneran K
KIeMMHOW Komnogke, T.e. YTOObl OroneHHble y4acTkv MpoBOAa He BbICTYyNanu 3a ee npegernsb.
[MocnepoBaTenbHOCTbL AEACTBMI NPU NOAKTIOYEHNM NPOBOAA K KNeMMe npuBegeHa Ha pucyHke 6.1.

HasHaueHue knemm v cxembl NOAKNIOYEHMS Npubdopa npeacTasneHsl B [MpunoxeHun b.

PucyHok 6.1 — NoakntoyeHne npoBoAa K Knemme
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6.2 NMomexun n meToabl X NogaBneHusA

Ha paboTy npuGopa MoryT okasbiBaTb BANSHNE BHELLHAE NOMEXU:

— nomexu, BO3HUKaloWwWe Moa [OeNCTBMEeM 3MEeKTPOMAarHUTHbIX Monen (3NeKTpoMarHUTHble
rnomexu), HaBoAMMblE Ha cam npubop M Ha NWHWKM CBSI3M npubopa C  NEepBUYHLIMU
npeobpasoBaTtenamu;

—  MoMexu, BO3HUKAIOLLME B NUTAIOLLIEN CeTH.

[N yMeHbLUEeHNS BMUSIHUSI 3NeKTPOMarHUTHbIX NoMex HeobXoarMO BbINOMHATL NPUBEAEHHbIE
HVKe pekoMeHauuu:

—  Npw NpoKnagke CUrHanbHbIX MHUIA OT NepPBUYHBLIX Npeobpa3oBaTenei Nx ANuHY cneayeT no
BO3MOXHOCTU YMEHblUATb W BblAENATb MX B CAMOCTOSATENbHYIO Tpaccy (UM HEeCKonbKo Tpacc),
oTaeneHHyto(bix) OT CUNOBbLIX Kabenew;

— obecne4nTb HagexHoOe 3KPaHNPOBaHME CUTHAMNbHbIX MUHUIA. JKpaHbl cneayeT 3MeKTpU4eckn
M30MMpoBaTb OT BHELHEero obOopyAoOBaHWA Ha MPOTSXKEHWM BCeW Tpacchl WM MOACOEAVHATH K
3a3eMIIEHHOMY KOHTAKTY LUMTa YrpaBneHus;

— npubop pekoMeHAyeTCcs yCTaHaBnMBaTb B MeTannMuyeckom Lukady, BHYTPU KOTOPOro He
[OIMKHO ObITb HMKakoro cmnosoro obopyaoBaHus. Kopnyc wkada AomkeH ObiTb 3a3emneH.

[ns ymeHblUeHNS MoMex, BO3HWKalLWMX B NUTaKOLWEN CeTH, crieyeT BbINONHATb creayoLne
pekoMeHaaLumm:

— nogkntoyaTtb Npnbop K NuUTaloLleln ceTv OTAENbHO OT CMNOBOro ob6opyaoBaHus;

— BCe 3a3eMrisioliMe NWHUM W 3KpaHbl MPOKMNaAbiBaTb MO CXeMe «3Be3fa», Mpu 3TOM
HeobxoauMo 06ecneunTb XOPOLUMIA KOHTAKT C 3a3eMIISiEMbIM 31EMEHTOM;

—  3asemnsioLue Lenu BbINomMHsTb NPOBOAAMM MaKCMMarbHO BO3MOXHOIO CEYEHUS;

— ycTaHaBnuBaTb (UNbTPbl ceTeBbix nomex (Hanpumep, OBEH BC®) B nuHuax nutanus
npubopa.
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7 TexHu4yeckoe obcnyxuBaHue

O6cnyxuBaHve npubopa Npy 3KChnyaTauumn 3aknioyaeTcs B ero TexHudyeckom ocmotpe. [pu
BbIMOMNHEHUM paboT nomnb3oBaTenb AOMkeH cobniogatb Mepbl GesonacHoctu (Pasgen 5 «Mepbl
6e3onacHoCTWY).

TexHu4eckuin ocmoTp npubopa NpoBOAUTCH OOCMYXWBAMOLWMM MEPCOHANoOM He pexe OfHOro
pasa B LWecTb MecsiLEeB U BKIOYaeT B cebs BbINONHEHWE crieayoLmx onepauui:

—  O4MCTKy Kopnyca npubopa, a Takke ero KNneMMHbIX KONOAOK OT NbIfN, FPA3N U MOCTOPOHHMX
npeameTos;

— MpoBepKy kayecTBa kpenneHus npubopa Ha DIN-pelike nnu Ha cTeHe;

— MPOBEPKY KayecTBa MOAKITIOYEHNS BHELLHNX CBA3EN.

O6HapyxeHHble Npu OCMOTPe HefocTaTKu criedyeT HeMeArIeHHO YCTPaHUTb.

PekomeHgoyeTca ogvH pa3 B ABa roga npoBOAWMTb A0OPOBOMbHYIO MNOBEPKY (kanubpoBky)
npubopa B cootBeTcTBUM ¢ APAB.411135.001-2016 MINT MeToguka nosepku.
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8 MapkupoBka

Ha kopnyc npubopa HaHeceHbI:

—  TOBapHbIN 3HaK NPeanpUATUS-U3rOTOBUTENS;

— HauMoHarbHbI 3HAaK COOTBETCTBMS (ONs NpMOOPOB, MPOLIEALUMX OLEHKY COOTBETCTBUS
TEXHUYECKUM pernameHTam);

— ycnoBHoe 0603HaveHne npubopa;

— cTeneHb 3awmTbl no FOCT 14254;

— knacc anektpobesonacHocth no NOCT 12.2.007.0;

—  poj nNuTaloLLEro Toka, HOMUHaNbHOE HaMPsKEHWE UMKU AManasoH HanpsKEHUA NUTaHNs;

— HOMMHarbHas noTpebnsiemMast MOLWHOCTb;

— MOpsSiAKOBbIA HOMep npubopa MO CUCTEME Hymepauuu npeanpusiTUS-M3roToBuTens
(wTpwuxkog);

—  rop BblMycka;

—  cxema NoAKIYeHUs;

—  MOsiCHsOLME HaANUCK.

Ha notpebuTenbckyio Tapy HaHeCeHb!:

— TOBapHbIN 3HaK 1 agpec NPeanpUsaTUS-M3roToBUTENS;

— HavMeHoBaHue U (Unn) ycrnoBHoe 0bo3HaYeHne NCNonHeHns npubopa;

— TMOpsAKoBbIN HOMep mnpubopa No cucTeMe Hymepauuu NpeanpusaTUs-u3roToBuTens
(wTpmnxkoa);

— [aTa ynakoBKu.
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9 TpaHcnopTUpOBaHUE U XpPaHEeHne

9.1 lMpnGopbl TPaHCMOPTMPYIOTCA B 3aKPLITOM TpaHcnopTe niboro suaa. Kpennewue Tapebl B
TPaHCMOPTHBIX CPeAcTBax [OMMKHO MPOM3BOAUTLCA COrMMAacHoO npaswunaM, [AelcTBYOWMUM  Ha
COOTBETCTBYHOLUMX BUAAX TpaHcnopTa.

9.2 TpaHcnopTupoBaHue NpuGopoB AOMKHO OCYLLECTBMATLCS NPpY TemnepaType OKpyXatoLwero
BO3ayxa oT MuHyc 25 °C o 55 °C ¢ cobntogeHnem mMep 3awuTbl OT yAapoB 1 BUbpauuii.

9.3 lMNepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOW Tape NOLUTYYHO UMK B KOHTENHepax.

9.4 YcnoBnA XpaHeHWs B Tape Ha cCknage M3rotoButens U notpebutens  AOMKHbI
cooTBeTcTBOBaTh Yycnosusm 1(J1) no MOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHble NPUMECH.

Mprbopbl crneayeT XpaHUTb Ha cTennaxax.
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10 KomnnekTHoCTb

Mpubop 1 wr.

MacnopTt 1 3K3.

PykoBoAcTBO Mo akcnnyatauum 1 9K3.

[apaHTUHbLIN TanoH 1 9K3.

MeToawvka nosepku 1 3k3. (no TpeboBaHuUo 3akasuyuka)
Mpumeuanne — WsrotoBuTenb ocTaBnseT 3a cobol npaBoO BHECEHMS [OMOMHEHWA B

KOMMNNEKTHOCTb uaaenus. lNonHas KOMNNEKTHOCTb YKa3blBaeTCA B nacnopTe Ha anGOp.
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MpunoxeHue A
FabapuTHbIN YepTex

[abapuTHble 1 ycTaHOBOYHbIE pa3Mepbl Npubopa npuBedeHbl Ha pucyHkax A.1, A.2.
96 74

— T
—— Jf[nnnﬁun“

PucyHok A.1 — MNabapuTHBIN YepTex
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PucyHok A.2 — YcTaHOBOYHbIe pa3mepbl
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MpunoxeHue b
Mopknio4veHne npmbopa
OGU.U/IIZ BUO np|/|60pa C YKas3aHuaMM HOMEepPOoB KreMM U HanMmeHOBaHMAMKU cCBeToanoaoB

npencrtaBneH Ha puUcyHke B.1, HasHayeHve knemMMm npuBefeHo B Tabnuue b.1, cxeMbl noakntoyeHust

npubopa npeacTaBneHbl Ha pucyHkax b.2, b.3.
I'Ima.ﬂue

on.u.u vna «HATPKEHWE-
1

L N NC Ua Uu c
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a =]
G Muranme +——n0 o
=3 -485 1 & o
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Knonka nepexona =
B PEXRMM «3aBOACKNE
CETEBLIE HACTPONKMY
1T T 1T T 1T 1]
A B N I m e e I I}nc
L
HS 485 Bxope Tvna «TOK»

PucyHok B.1

MpumeyaHne — KHomka nepexoda B pexum «3aBOACKME CETEBble HACTPOMKMY pacronoXeHa
NopA KpbILLKoW Kopryca ¢ MapkupoBkoi «3AB. HACTP. RS-485x».
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Ta6nuua B.1 — HasaHayeHMe KOHTaKTOB KITeMMHOW Konoaku npubopa

Homep HaumeHoBaHue Ha3HaueHwne
1 L MuTtanue ~ ot 90 o 264 B
2 N Mutanne ~ ot 90 0o 264 B
3 NC He nogkntoyeH
4 Ua Bxop 1 usmepeHus HanpskeHus
5 UN HevitTpanb (Bxoabl M3aMepeHust HanpsikeHust)
6 Us Bxoga 2 namepeHust HanpshkeHnsi
7 UN Hevitpanb (Bxoabl namMmepeHus HanpskeHns)
8 Uc Bxop 3 namepeHusa HanpsxeHus
9 UN HevitTpanb (Bxoabl M3aMepeHust HanpsikeHust)
10 A RS-485 nuHua A
11 B RS-485 nunus B
12 NC He nogkntoyeH
13 IA Bxoa 1 usamepeHus Toka
14 INA Hevitpanb (Bxoa 1 namepeHnus Toka)
15 B Bxop 2 nsamepeHus Toka
16 INB Hevitpanb (Bxoa 2 namepeHus Toka)
17 Ic Bxog 3 usmepeHus Toka
18 INC Hewitpanb (Bxoa 3 namepeHus Toka)

MpumeyaHue — KoHmakmsl Helimpanu 5, 7, 9 06beduHeHbl Mex0y cobod.

31




M3110-220.3M

L |1 f—#

N2 Mutaxmue

A 01— po 485

B [11}|e—

la |13 { By

Ina |14 Rz

e 15 B

INg | 16 R

lc [17 E

Inc | 18 T

Us | 4 { }
Fu2

Uc |8 =

Un

C B A N

FU1, FU1, FU3 — nnaskue npegoxpanutenu 1,0 A/ 600 B (Tuna BMT6-33)
PucyHok B.2 — MogkntoyeHune npubopa k TpexdasHon cetTu
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M3110-220.3M
L |1 p—
N2 Mutanve
A |10 je—
™ ) RS-485 K Harpyake
la 113
Ina | 14 H
B [15 ™
Ing | 16
lc |17 T3
INC | 18
Un
TaLg
| Ua E lE
[ w6} 2 3‘5
-1
[ HIL
Cl Bl Al N

PucyHok B.3 — MNoakntoyeHne npubopa k TpexcasHon ceTu Yepes cornacyrowime

TpaHcopmaTopbl
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MpunoxeHue B
O6wme cBegeHMA o NpoToKonax obmeHa RS-485
B.1 NMNapameTpbl npoTtokona OBEH, niaekcauus napameTpoB

MapameTpbl B nprbope pasgensioTcs Ha ABe rpynnbl: KOHPUIypPaLWOHHbIE U ONepaTUBHbIE.

KoHdurypauunoHHblie napameTpbl — 3TO NapamMeTphbl, onpeaenswoLmne KoHdburypaumo npubopa,
3HaYeHws1, KoTopble NoMb3oBaTeslb NPUCBaNBaET C NMOMOLLLIO NPOrpaMMbl-KOHdUrypaTopa.

KoHdurypaumnoHHelMM napameTpamy HacTpauBaeTcs CTpykTypa npubopa, onpegenstoTcs
ceTeBble HaCTPOWKM U T.A4.

YCTaHOBMNEHHbIe 3HaYeHUst KOH(UrypaLMOHHbIX NapamMeTpoB XPaHATCA B 9HEProHe3aBUCUMOW
namaTn npubopa 1 COXPaHSIIOTCS MPU BbIKMIOYEHNN NUTAHWS.

OnepaTvMBHble MapamMeTpbl — 3TO MNapamMeTpbl, MepeHocswme MHPOPMaLMIO O COCTOSHWM
npubopa Ha TeKyLUMI MOMEHT BPEMEHMW.

3HavyeHns B onepaTMBHble MNapameTpbl BHOCMT nNpubop nNo pesynbratam U3MEPEHWN,
BbIYMCMEHU unn npounx Aewctsuin. OnepaTuBHble nNapameTpbl AOCTYMHbI Ha YTEeHWe ApYrMu
npubopamu cetu nnu nporpammamu MK npu obpalueHun k npubopy. Kaxaein napameTp MmeeT ums,
cocTosiLLee U3 NaTUHCKMX BYKB (80 YeTblpex), KoTopble MOryT 6bITb pa3faeneHbl TOYKaMu, U Ha3BaHue.

OnepaTuBHble napameTpbl He MMeloT nHaekca. OHWM MHOEKCUpYoTCa Yepes ceTeBon agpec. B
npubope ecTb HECKONBbKO ONepaTUBHbIX NapaMeTpoB.

B.2 BasoBbii agpec npubopa B cetn RS-485
Kaxgabin npnbop B cetn RS-485 gomkeH MMeTb CBOM yHMKanNbHbIA 6a30BbIn agpec.

Aapecauus B npotokone OBEH

OnunHa 6a3oBoro agpeca onpegensierca napameTpoMm A.Len npu 3agaHuy ceTeBbIX HAcTpoek. B
appece MoxeT bbiTb 8 Nnbo 11 6ut. CooTBETCTBEHHO, AMana3oH 3HayeHu 6azoBoro agpeca npu 8-
6uTHOM apgpecaummn — ot 0 oo 254, a npu 11-6uTtHon agpecaumm — ot 0 go 2039.
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B npotokone OBEH npegycmoTpeHbl LUMpOKOBeLLaTenbHble agpeca, npu 8-6utHon agpecaumm —
255, a npu 11-6utHol agpecaummn — ot 2040 go 2047.

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

Mo ymonuanuto npubop umeet Basosbii agpec = 16.

Ba3zoBbIfi agpec kaxaoro cneaytollero npubopa B ceTn 3aaaeTtcs criegyowm obpasom:

[6azoBbI agpec npeabiayLlero npubopa) +1.

Appecauma B npotokosne ModBus
[wnana3soH 3HauyeHun 6a3oBoro agpeca B npotokone ModBus — ot 1 go 255.
LLinpokoselyatenbHbl agpec B npoTokone ModBus — 0.

Appecauuns B npotokonie DCON
[nanasoH 3Ha4YeHun 6a3oBoro agpeca B npoTtokorie DCON — ot 0 go 255.

B.3 MacTtep cetn

[ns opraHu3aumu obmeHa AaHHbIMU B ceTu no uHtepdericy RS-485 Heobxoamm Mactep cetm.
OcHoBHasa dyHkuns MacTepa ceT — MHMLMKMPOBaTbL OOMeH AaHHbIMM Mexay OTnpaBuTenem u
Monyyatenem pAaHHbIX. [pubop He MoxeT ObiITb MacTepom ceTn, OH BbICTyNnaeT B pomnu
Mony4yaTens AaHHbIX.

B kauectBe MacTepa ceTn MOXHO 1UCNONb30BaTh:

— nporpammupyemble koHTponnepsl (MIK);

— [IK c nogknioyeHHbIM npeobpasoBatenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) nnun
USB/RS-485 (Hanpumep, OBEH AC4).

B npotokone OBEH npegycmoTpeH Tonbko oavH Mactep ceTwm.
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MpunoxeHwne I

KomaHpgbl ynpaBneHus npubopom no cetu RS-485
.1 Komangbl npotokona OBEH
KomaHabl npotokona OBEH npeactaeneHbl B Tabnuue IM.1.

Ta6nuua .1 — KomaHgbl npotokona OBEH

Tun

KomaHpa HASH | daHHble 3anucu/yteHus MpumeyaHue
AaHHbIX
O6wue napameTpbl Nnpudopa
HasBaHwne npubopa 0xD681 |Ctpoka ASCII, 8 GawT: char[8] |Tonbko YTeHne
dEv M3110-3M
Bepcusa NO 0x2D5B |Ctpoka ASCII, 5 6ant: char[4] |Tonbko 4TeHue.
VEr VX.yy YcTraHaBnmBaeTcs
X — Homep Bepcuu, npeanpusTnem-
YY~- Homep nogBsepcun nsrotoButenem
CeTeBble NapamMmeTpbl
CkopocTb 06MeHa 0xB760 |0 — 2400 6uT/cex unsigned | 3anuce/MTeHue.
bPS 1 —4800 Gut/cek char  |llo ymonyaHuto — 2

2 — 9600 6uTt/cek

3 — 14400 6ut/cek
4 — 19200 6uT/cek
5 — 28800 6ut/cek
6 — 38400 6ut/cek
7 — 59600 6ut/cek
8 — 115200 6uT/cek
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MpoaomkeHune Taénuubli .1

KomaHga HASH | OaHHble 3anucu/uyTeHus Tvn MpumeyaHus
AaHHbIX
[nuHa cnosa AaHHbIX 0x523F |0 —7 6ur; unsigned | 3anucb/MTeHne.
Len 1-86ut char o ymonyaHuio — 1
Tun KOHTPONS YETHOCTU 0xE8C4 |0 — HeT; unsigned | 3anucb/MTeHne.
PrtY 1 — YeTHOCTb; char Mo ymonyaHuto — 0
2 — HEYEeTHOCTb
KonunuecTtso cton-6ut 0xB72E |0 — 1 cTon-6uT; unsigned |3anuce/YTeHue.
Shit 1 -2 cTon-6ut char o ymonyaHuto — 0
3apgepxkka oTBeTa npubopa, | OXxCBF5 |oT 0 go 255 unsigned |3anucb/YTeHue.
MC char Mo ymonyaruto —2
rS.dL
CeTeBoWn TanimayT, cek 0xBEC7 |oT 0 po 600 unsigned |3anuck/YTeHue.
t.out short o ymonyaHuto —
600
Appec npubopa 0x9F62 |oT 1 o 2039 unsigned | 3anuck/MTeHue.
Addr short o ymonyaHuto —16
Twn npoTokona 0x77A0 [0 — ModBus ASCII; unsigned |3anucb/YTeHue.
T.pro 1 —ModBus RTU; char o ymonyaHuto —2
2 — OBeH;
3 -DCON
OnuHa ceTeBoro agpeca 0x1ED2 |0 — 8 burT; unsigned |3anucb/MTeHne.
A.Len 1-116wur char Mo ymonyaHuto — 0
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MpoaomkeHune Taénuubli .1

KomaHga HASH | OaHHble 3anucu/uyTeHus Tvn MpumeyaHus
AaHHbIX
Koa nocnegHen ceteson 0x0233 |Cm. Tabnuuy .2 unsigned | Tonbko YTeHune
owmnbkm char
n.Err
KoHdurypaumoHHble napameTpbl
Bant ctaTtyca 0x9C5B |YTeHue: unsigned | Tonbko YTeHune
Stat 0 — owwnbka EEPROM,; char
1 — ownbka ces3u ¢ ALMT;
2 — owwnbKa NpUMeHeHus
napamMmeTpos;
4 — BbIXOA 3a rpaHuLy
OunanasoHa dasa A;
5 — BbIxog 3a rpaHuLy
OunanasoHa da3sa B;
6 — BbIXOA 3a rpaHuLly
aunanasoHa gasa C
Pexum paboTsl 0x5304 |Cm. Tabnuuy .3 unsigned |3anuck/UTeHue.
Mode short Mo ymonyaHut — 0
3HaueHue koadppuumeHTa O0xAADF |oT 0,001 go 9999 float 3anuce/YTeHue.
TpaHccopmMaumm o ymonyaHuto — 1,0

HanpshkeHs No BXxoaam
N.u
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MpoaomkeHune Taénuubli .1

Tun

KomaHga HASH | OaHHble 3anucu/uyTeHus MpumeyaHus
AaHHbIX

3HaueHune koapmumneHTa 0x91EC |ot 0,001 no 9999 float  |3anuce/MTeHne.
TpaHcdhopmaLumm Toka no o ymonyaHuto — 1,0
BX0oAam

N.i
MpvmMeHeHne napameTpoB 0x8403 |0x0081 — npuMeHNTb K unsigned | Tonbko 3anuceb.

APLY COXpaHUTb HAaCTPOWKKN B char Mocne npumeHeHns

3HEProHe3aBUCHMMYIO N CoOXpaHeHus
namsitb 3Hay4eHune aToro
napameTpa cTaHeT
0x0000
OnepaTuBHble NapamMeTpbl

3HayeHne n3MepeHHoro 0x7174 float Tonbko YTeHne
HanpsikeHust no Bxoay A

In.ul
3HayeHne N3MepeHHoro 0x4C28 float Tonbko YTeHne
HanpsikeHusi no Bxoady B

In.u2
3HayeHne N3MepeHHoro 0xDDD1 float Tonbko YTeHne

HanpsieHus no Bxogdy C
In.u3

39




MpoaomkeHune Taénuubli .1

KomaHga

HASH

[OaHHble 3anucu/uyTeHns

Tun
AaHHbIX

MpumeyaHus

3HayeHre N3MepeHHOro Toka
no sxoay A
In.i1

0x6693

float

Tonbko YTeHne

3HaueHne n3MepeHHoro Toka
no exoay B
In.i2

0x5BCF

float

Tonbko YTeHne

3HayeHne N3MepeHHOro Toka
no sxogy C
In.i3

0xCA36

float

Tonbko YTeHne

3HayeHVe 3MepeHHOW
MOJSIHON MOLLHOCTH NO
sxogy A

In.S1

0xB071

float

Tonbko YTeHne

3HayeHVe 3MepeHHOW
MOJSIHON MOLLHOCTH NO
Bxoay B

In.S2

0x8D2D

float

Tonbko YTeHne

3HayeHVe 3MepeHHOW
MOJSIHON MOLLHOCTH NO
Bxoay C

In.S3

0x1CD4

float

Tonbko YTeHne
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MpoaomkeHune Taénuubli .1

KomaHga

HASH

[OaHHble 3anucu/uyTeHns

Tun
AaHHbIX

MpumeyaHus

3HayeHVe 3MepeHHOW
aKTVBHOW MOLLIHOCTM MO
Bxogy A

In.P1

0x1A05

float

Tonbko YTeHne

3HayeHVe 3MepeHHOW
aKTVBHOW MOLLIHOCTM MO
Bxoay B

In.P2

0x2759

float

Tonbko YTeHne

3HayeHVe 3MepeHHOW
aKTVBHOW MOLLIHOCTM MO
Bxogy C

In.P3

0xB6A0

float

Tonbko YTeHne

3HayeHVe 3MepeHHOW
peakTUBHOW MOLLHOCTK Mo
sxogy A

In.Q1

0x7C29

float

Tonbko YTeHne

3HayeHVe 3MepeHHOW
peakTUBHOW MOLLHOCTK Mo
Bxoay B

In.Q2

0x4175

float

Tonbko YTeHne
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MpoaomkeHune Taénuubli .1

KomaHga

HASH

[OaHHble 3anucu/uyTeHns

Tun
AaHHbIX

MpumeyaHus

3HayeHVe N3MepeHHOW
peaKTUBHOW MOLLHOCTY MO
Bxogy C

In.Q3

0xD08C

float

Tonbko YTeHne

3HayeHne n3MepeHHoro
Ko drLUMEHTa MOLLHOCTH
no sxoay A

cos.1

Ox1E31

float

Tonbko YTeHne

3HayeHne n3MepeHHoro
ko3 pmLmMeHTa MOLLHOCTH
no sxoay B

cos.2

0x236D

float

Tonbko YTeHne

3HayeHne N3MepeHHoOro
K03 pmLmMeHTa MOLLHOCTH
no sxogy C

cos.3

0xB294

float

Tonbko YTeHne

3HaueHune n3MepeHHo
4acCcTOThbl CETU
in.F

0x1425

float

Tonbko YTeHne

3HaueHne n3MepeHHoro
¢azoBoro yrna no
Bxodam AB

vB.12

0x6B3B

float

Tonbko YTeHne
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MpoaomkeHune Taénuubli .1

KomaHga

HASH

[OaHHble 3anucu/uyTeHns

Tun
AaHHbIX

MpumeyaHus

3HayeHne N3MePEHHOTO
ha3oBoro yrna no
Bxogam BC

vB.23

0x9CEE

float

Tonbko YTeHne

3HayeHve N3MepeHHOro
¢azoBoro yrna no
Bxogam CA

vB.31

0x9762

float

Tonbko YTeHne

3HayeHne n3MepeHHoro
MeXda3HOro HanpsXKeHns no
Bxoay AB

VRM.1

0x9704

float

Tonbko YTeHne

3HayeHre N3MepeHHoro
MeXa3HOro HanpspKeHUs o
Bxogy BC

VvRM.2

0xAA58

float

Tonbko YTeHne

3HayeHne N3MepeHHoro
MeXa3HOro HanpspKeHUs o
Bxogy CA

vRM.3

0x3BA1

float

Tonbko YTeHne
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OkKoH4aHue Tabnuubli .1

KomaHga HASH | OaHHble 3anucu/uyTeHus Tvn MpumeyaHus
OaHHbIX
MapameTpbl KANNGPOBKU*

3HayeHre MakcumarnbHoOro 0x5922 [oT1 100 go 300 float 3anncb/MTeHne.
HanpsiXeHWs, UCMosb3yemMoro Mo ymonyaHuto —
npv Kanmbposke 300

Uk.hi
3HayeHne MMHUMarbHOro 0xDBB7 |oT 1 no 10 float 3anucb/HTeHne.
HanpsiXeHWsl, UCMosb3yemMoro Mo ymonyaruto — 6
npv KanMbposke

Uk.lo
3HayeHne MakcumMarnsHoro 0x1620 |oT14m05 float 3anuce/MTeHue.
TOKa, UCMOoMb3yemoro npu Mo ymonyaHuto — 5
KanMbpoeke

Ik.hi
3HayeHne MMHUMAarbHOro 0x94B5 |oT1 0,01 oo 0,1 float 3anucb/HTeHne.

TOKa, MCMONb3yeMOoro npu
KanMbpoeke
lk.lo

o ymonyaHuto —
0,02

*— KaJ'IVIGpOBKa r|p|/|6opa BbINOJTHAETCA TOJIbKO Ha npeanpuaTun-m3rotoBmuTtene. N3meHsTb
napameTpbl KaJ'IVIGpOBKVI He pekomMmeHayeTca
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Tabnuua .2 — Kopg nocneaHen ceteBon ownbkn (0x0233 — Hash ansa npotokona OBeH,
0x000F — Homep nepBoro perucTpa ans nportokona Modbus)

Kop Onwucanue
0 Be3olwmnboyHbIN npreM Kagpa
2 3afaHHO NONoXeHUe TOYKW, NpeBblLLaLee 3
3 MonbiTka Mmogndmkaumm ROM napameTpa
33 AnnapaTtHas owwunbka kagpvpoBaHus
39 HeBepHas koHTponbHas cymma kagpa
40 He HangeH geckpuntop
49 Pa3mep nons gaHHbIX HE COOTBETCTBYET OXMOAAEMOMY
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Tabnuua N3 — KogupoBaHue pexuma pa6otbl (0x5304 — Hash ansa npotokona OBeH;
0x0011 — Homep nepBoro peructpa gns nporokona Modbus)

Homep 6uTta Ha3HaueHue
15 Wcnonb3oBaTb Lenble 3HaveHns koaddumumneHTa TpaHchopmaumm
14 Owwnbka YepenoBaHus a3
8 CrapT KanMbpoBku
7 Oxupaet U = 100B, | = 1A, cos(fi) = 1. Kannbposka 3aBepLueHa
6 Oxupaet U = HiVoltage , | = HiCurrent, cos(fi) = 0,5
2 OxupaeT U = LoVoltage, | = LoCurrent
1 OxvpaeT U = HiVoltage | = HiCurrent
0 Owwnbka kannbpoBku. He yaanock BbINONHUTL KanMbpoBKy
MpumeyaHus

1 [Onsa npepbiBaHusi KannbpoBku HEOHX0AUMO yCTaHOBUTL BGUT 9, Npu 3TOM ycTaHaBnuBaeTcs 6uUT
owmnbkn — 6ut 0.

2 BuTtbl Homep 8-0 ncnonbaytoTcst Npu kKanubposke npubopa. 3HaveHus HiVoltage/ HiCurrent n
LoVoltage/LoCurrent (cooTBETCTBEHHO 3HAYEHMUS MaKCUMaIIbHOTO HanpsXeHUs/Toka U MUHUMAanbHOro
HanpshxeHnsa/Toka Npu KanmbpoBKe) 3a4atoTCcs C NOMOLLbI0 NapaMeTpoB kanMbpoBkuM (CM. Tabnumubl
r1wn.r.e).

KannbpoBka NpoBoAUTCS TOMbKO Ha NPeAnpUSTUM-U3rOTOBUTENE.
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.2 KomaHabl npotokona ModBus

[ns npoTtokona ModBus peannsoBaHO BbINOMHEHWE CReaYLNX (YHKLNIA:

— 03, 04 (read registers) — YTeHne 04HOro UMM HECKOMNbKMUX PETUCTPOB;

— 06 (preset single register) — 3anncb ogHoro perncTpa;

— 16 (preset multiple registers) — 3anucb HECKONbKUX PErUCTPOB;

— 17 (reportslavelD) — uTeHne nmeHu npubopa 1 Bepcun NporpamMmei.

Ecnu agpec npubopa paseH Hynto, Ans npotokona ModBus 370 WwWnpokoBeLlatenbHbln agpec,
npubop GyAeT BbINOMHATL KOMaHAbl 3anucu (6, 16), Ho He ByaeT OTNPaBNATb KBUTAHLUUW Ha NPUHATBIE
komaHgpl. Ha agpeca 6onee 247 npubop pearupoBaTtb He byaeT.

Ons dyHkuuii 06 1 16 npu NonbiTke 3anucatb PerncTpbl, NpeaHa3HavYeHHble TONbKO AN YTeHUs,
NN Npu nomnbiTke obpalleHns K HecyLecTBYHOLWMM pernctpam Bo3spaltaeTtcs owubka 1 («lllegal
function»).

CTpykTypa 3anpoca 1 otBeTa Ansa pyHkumm 17

PyHKLMSA NO3BONSET NONYYNTb UMS MpUBopa 1 BEPCUI0 NPOrpaMMHOro obecneveHus.

B Ttabnuue .4 npeacraBneH 3anpoc Ha YTEHWE UMEHW U Bepcuu nporpammHoro obecneveHusi
npubopa c agpecom 12.

Ta6bnuua .4
Appec DPyHKUUA KoHTponbHas cymma
12 17 Y74
OtBeT Ha cyHkumio 17 npeacrasneH B Tabnuue I.5.
Ta6nuua .5
Apapec ®PyHkuma | Kon-Bo 6anT AaHHbIX OaHHble 18 6anTt KoHTponbHas cymma
12 17 18 M3110-220.3M 77
VX.YY

MNpumeyanue — Mons X 1 YY onpenensiotcs NpeanpusTMeM-u3rotTosuTenem.
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MapameTpbl npoTokona ModBus npueegeHsl B Tabnuue IM.6.

Ta6bnuua IN.6 — Komanabl npotokona ModBus

Homepa T
MapameTtp perncTpos, ARaHbie un MpumeyaHune
HEX 3anucu/uTeHus OaHHbIX
O6wue napameTpbl
HasBaHue npubopa 0x0000, |[Ctpoka ASCII, 8 6ant char[8] |Tonbko YTeHue
0x0001, |M3110-3M
0x0002,
0x0003
Bepcus MNO 0x0004, |[Ctpoka ASCII, 5 6ant char[4] |Tonbko YTeHue.
0x0005 |Vx.yy YcTaHaBnvBaeTcs
X — Homep Bepcuu, npeanpusTnem-
YY— Homep noasepcum n3rotoBuTeNnem
CeTeBble NapameTpbl
CkopocTb obMeHa 0x0006 |0 — 2400 6ut/cek unsigned | 3anuce/MTeHune
1 — 4800 6ut/cek char Mo ymonyaHuto — 2

2 — 9600 6ut/cek

3 — 14400 6ut/cek
4 — 19200 6ut/cek
5 — 28800 6ut/cek
6 — 38400 6ut/cek
7 — 59600 6ut/cek
8 — 115200 6uT/cek
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MpoponxeHune Tabnuubl .6

Homepa
[aHHble Tun
MapameTp perncTpos, | MpumeyaHune
HEX 3anucu/yTeHns AaHHbIX
[nvHa cnoBa AaHHbIX 0x0007 [0 —7 6wuT; unsigned |3anucb/YTeHue.

1-86ur char o ymonyaruro — 1
Tun KOHTPONS YETHOCTU 0x0008 |0 —HeTt unsigned | 3anucb/YTeHue.

1 — YeTHOCTb char Mo ymonyaruto — 0

2 — HeyeTHOCTb
Konuuyectso cTon-6ut 0x0009 |0 — 1 cTon-6ur; unsigned | 3anucb/YTeHne.

1 -2 cron-6buta char Mo ymonyaruto — 0
3apgepxka oTBeTa npubopa, 0x000A |ot1 0 go 255 unsigned | 3anuck/MTeHue.
MC char o ymonyaHuto —2
CeTeBoW TanimayT, cek 0x000B |ot1 0 go 600 unsigned | 3anuce/YTeHune.

short  |[lo ymonyaHuto —
600
CeteBoW agpec npubopa 0x000C |oT 1 po 247 unsigned | 3anuck/MTeHue.
short o ymonyaHuto —16
Twn ceTeBOro npoTokona 0x000D |0 — Modbus ASCII unsigned | 3anucb/YTeHue.

1 —Modbus RTU char o ymonyaHuto —2

2 — OBeH

3-DCON
[nuHa ceTeBoro agpeca 0x000E |0 — 8 bur; unsigned |3anucb/YTeHue.

1—116ur char o ymonyaHuto — 0
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MpoponxeHune Tabnuubl .6

Homepa
Mapamer, ermcTpoB, RanHbie Tun MpumeyaHue
p P p pos, p
HEX 3anucu/uTeHus AaHHbIX
Kon nocnepnHen cetesom 0x000F |Cm. Tabnuuy .2 unsigned | Tonbko YTeHne
oLmnBKM char
KoHdurypaumoHHble napameTpbl
BanTt cTtaTyca 0x0010 |0 — owwnbka EEPROM; | unsigned |Tonbko uteHve
1 — ownbka cBs3mn char
AL,
2 — owmbka
npUMeHeHus
napameTpoB;
4 — BbIXOA, 3a rpaHuLy
amanasoHa hasa A;
5 — BbIX04 3a rpaHuuy
aunanasoHa hasa B;
6 — BbIx0g 3a rpaHuLy
aunanasoHa asa C
Pexum paboThbl 0x0011 [Cm. Tabnumuy .3 unsigned | 3anucb/\TeHne
short o ymonyaHuto — 0
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MpoponxeHune Tabnuubl .6

Homepa
[aHHble Tun
MapameTp perucTpos, MpumeyaHune
HEX 3anucu/uyteHus OaHHbIX

MonoxeHne AecATUYHON 0x0012 |0 —(-—-); unsigned |3anuce/MTeHve.
Toqgrq;a LierIoM 3HauYeHun ; - gg char | Io ymonyaruro — 0
KoadppuLmeHTa '
TpaHcopMaLIMM HaNPSKEHUS! 3-()
Mo BXoAam
Llenoe 3HaueHne 0x0013, |oT 1 a0 9999999 unsigned |3anuce/MTeHve.
koadhpmumeHTa 0x0014 long o ymonyaHuio — 1
TpaHcopMaLUMm HanpPsHKeHNs!
Mo BXOAaM CO CMeLLeHune
TOYKM
MonoxeHvne AecATUYHON 0x0015 |0 —(-—-); unsigned |3anuce/MTeHve.
TOYKV B LIENIOM 3HaYeHNM ; - Ezg char | [lo ymonyaHuto — 0
KoadppumumeHTa 3_ (_.___)'
TpaHcgopmaLmm Toka no
BXoAam
Lienoe sHayeHue 0x0016, |oT 1 ao 9999999 unsigned |3anuce/MTeHve.
KoadppumumeHTa 0x0017 long o ymonyaHuio — 1

TpaHcgopMauum Toka no
BXO1aM CO CMELLIEHNE TOUKM
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MpoponxeHune Tabnuubl .6

Homepa

[aHHble Tun
MapameTp perucTpos, | MpumeyaHune
HEX 3anucu/uteHus OaHHbIX
MonoxeHne AecATUYHON 0x0018 |0 —(-—-); unsigned |3anuce/MTeHve.
TOYKM B LIeJIOM 3HaYeHUN 1- () char Mo ymonyaHuto — 0
M3MEPEHHOIo HaNPsKEHNsI NO :2,; E:g
Bxoaam
MonoxeHne AecATUYHON 0x001F |0 —(-—-); unsigned |3anuce/MTeHne.
TOYKM B LIeJIOM 3Ha4YeHUN 1- () char Mo ymonyaHuio — 0
M3MEPEHHOro Toka No BXxoaam % _ E:g
MonoxeHne AecATUYHON 0x0026 |0 —(-—-); unsigned |3anuce/MTeHne.
TOYKM B LIeJIOM 3Ha4YeHUN 11— (- ) char Mo ymonyaHuio — 0
M3MEPEHHOM NOSHOM % _ E:g
MOLLIHOCTM MO BXOAam
MonoxeHne AecATUYHON 0x002D |0 —(---); unsigned |3anuce/MTeHve.
TOYKM B LIeJIOM 3Ha4YeHUN 1- () char Mo ymonyaHuto — 0
M3MEPEHHON aKTUBHOM % _ E:g
MOLLIHOCTM MO BXOAam
MonoxeHne AecATUYHON 0x0034 |0 —(-—-); unsigned |3anuce/MTeHve.
TOYKM B LIEJIOM 3Ha4YeHUN ; =) char Mo ymonyaHuto — 0
3

M3MEpPEHHON peakTUBHON
MOLLIHOCTM MO BXOAaMm

—~

'

o
e T
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MpoponxeHune Tabnuubl .6

Howmepa DaHHble Tun
MapameTp perucTpos, MpumeyaHune
HEX 3anucu/uTeHus AaHHbIX

MonoxeHne AecATUYHON 0x003B |0 —(-—-); unsigned |3anuce/MTeHve.
TOYKM B LINIOM 3HaYeHUN 1- () char Mo ymonyaruto — 0
M3MepEHHOro koadpdpuumneHTa % _ E:g
MOLLIHOCTM MO BXOAaMm
MonoxeHne AecATUYHON 0x0042 |0 —(-—-); unsigned |3anuce/MTeHne.
TOYKM B LIeNIOM 3HaYeHUN 1- () char Mo ymonyaruto — 0
M3MEPEHHOM YacTOTbl CETU %: E:g
MonoxeHne AecATUYHON 0x0045 |0 —(--—-); unsigned |3anuce/MTeHne.
TOYKM B LIENIOM 3HaYeHUn 1- () char Mo ymonyaruto — 0
n3mepeHHoro ¢asoBoro yrna :2,; E:g
no Bxogam
3HaueHne koadhdpuLmMeHTa 0x004C, |ot 0,001 no 9999 float 3anucb/MTeHne
TpaHcdopmaumm HanpsbkeHns | 0x004D o ymonyaHut —
Nno BXoAam c nrasatoLlemn 1,0
TOYKOMN
3HaueHne koadhdpuLmMeHTa 0x004E, |oT 0,001 no 9999 float 3anucb/MTeHne
TpaHcdopmaumm Toka no 0x004F o ymonyaHut —
BXOAaMm C NnraBatoLLen TOYKON 1,0
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MpoponxeHune Tabnuubl .6

Homepa
[OaHHble Tun
MapameTp perucTpos, MpumeyaHune
3anucu/uTeHus AaHHbIX
HEX
lMpumeHeHVe napameTpoB 0x007C |0x0081 — npumeHuTb 1 | unsigned |Tonbko 3anuchb.
COXPaHUTb HaCTPONKM char Mocne
B 9HEProHe3aBVCUMYIO NpUMeHeHus n
namsitb COXpaHeHus
3HayeHve 3Toro
napameTpa cTaHeT
0x0000
OnepaTuBHbIE NapamMeTpbl
Llenoe 3HaueHve 0x0019, signed | Tonbko YTeHue
M3MepeHHOro HanpsikeHua no | 0x001A long
Bxoay A
Llenoe 3HayeHune 0x001B, signed | Tonbko YTeHue
M3MEpPEHHOro HanpsbkeHus no | 0x001C long
Bxoay B
Llenoe 3HayeHune 0x001D, signed | Tonbko YTeHue
M3mMepeHHOro Hanpsikenma no | 0x001E long
Bxoay C
Llenoe 3HaueHve 0x0020, signed | Tonbko YTeHue
M3MEpPEHHOro Toka no Bxoay 0x0021 long
A
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MpoponxeHune Tabnuubl .6

Homepa
[aHHble Tun
MapameTp perucTpos, | MpumeyaHune
HEX 3anucu/uTeHus AaHHbIX

Llenoe 3HaueHve 0x0022, signed | Tonbko YTeHue
M3MEpPEHHOro ToKa no Bxoay 0x0023 long
B
Llenoe 3HayeHune 0x0024, signed | Tonbko YTeHue
M3MepeHHOro Toka no sxoay 0x0025 long
C
Llenoe 3HayeHune nsmepeHHon |  0x0027, signed | Tonbko YTeHue
NOMHOW MOLLIHOCTM NO BXo4y 0x0028 long
A
Llenoe 3HaueHve namepeHHon | 0x0029, signed | Tornbko YTeHune
NOMHOW MOLLIHOCTY NO BXO4y 0x002A long
B
Llenoe 3HayeHune namepeHHon | 0x002B, signed | Tonbko YTeHue
MOSTHOM MOLLHOCTY NO BXOAY 0x002C long
C
Llenoe 3HayeHune nsmepeHHom | 0x002E, signed | Tonbko YTeHue
aKTMBHOW MOLLLHOCTW MO 0x002F long

Bxoay A
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MpoponxeHune Tabnuubl .6

Homepa

[aHHble Tun
MapameTp perucTpos, MpumeyaHune
3anucu/uTeHus AaHHbIX
HEX

Llenoe 3HaueHue namepeHHon | 0x0030, signed | Tornbko YTeHue
aKTUBHOWM MOLLHOCTM MO 0x0031 long
Bxoay B
Llenoe 3HayeHune namepeHHom |  0x0032, signed | Tonbko YTeHue
aKTUBHOWM MOLLIHOCTM MO 0x0033 long
Bxogy C
Llenoe 3HaveHune nsmepeHHon |  0x0035, signed | Tonbko YTeHue
peakTUBHOM MOLLHOCTM NO 0x0036 long
Bxoay A
Llenoe 3HaueHue namepeHHon | 0x0037, signed | Tornbko YTeHune
peakTUBHOM MOLLHOCTM NO 0x0038 long
Bxoay B
Llenoe 3HayeHune namepeHHon |  0x0039, signed | Tonbko YTeHue
peakTVBHOW MOLLHOCTM MO 0x003A long
Bxogy C
Llenoe 3HayeHune 0x003C, signed | Tonbko YTeHue
M3MEepPEHHOro kKoadhdpuumneHTa 0x003D long

MOLLIHOCTM No Bxoay A
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MpoponxeHune Tabnuubl .6

Homepa
[aHHble Tun
MapameTp perucTpos, | MpumeyaHune
HEX 3anucu/uTeHus AaHHbIX

Llenoe 3HaueHve 0x003E, signed | Tonbko YTeHue
M3MepeHHOro KoadpdpuumneHTta 0x003F long
MoLLHOCTM no Bxoay B
Llenoe 3HayeHune 0x0040, signed | Tonbko YTeHue
n3mMepeHHoro koadduumeHTa 0x0041 long
MoLHocTK o Bxogy C
Llenoe 3HayeHune nsmepeHHom |  0x0043, unsigned | Tonbko YTeHue
4acToTbl ceTh 0x0044 long
Llenoe 3HayeHune 0x0046, signed | Tonbko YTeHue
n3MepeHHoro ¢asoBoro yrna 0x0047 long
no exoay AB
Llenoe 3Ha4yeHune 0x0048, signed | Tonbko YTeHue
n3mepeHHoro ¢asoBoro yrna 0x0049 long
no sxoagy BC
Llenoe 3HaueHve 0x004A, signed | Tonbko YTeHue
n3mepeHHoro asoBoro yrna 0x004B long
no sxogy CA
3HayeHne n3aMepeHHoro 0x0050, float Tonbko YTeHne
HanpshxeHns no Bxogy A 0x0051
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MpoponxeHune Tabnuubl .6

Homepa
[aHHble Tun
MapameTp perucTpos, | MpumeyaHune
HEX 3anucu/uTeHus AaHHbIX

3HaveHne naMepeHHoro 0x0052, float Tonbko YTeHne
HanpshxkeHus no Bxoay B 0x0053
3HayeHne n3MepeHHoro 0x0054, float Tonbko 4YTeHne
HanpsixeHus no Bxogy C 0x0055
3HayeHne N3MepPEHHOro Toka 0x0056, float Tonbko YTeHne
no sxogy A 0x0057
3HaveHne naMepeHHoro Toka 0x0058, float Tonbko YTeHne
no exoay B 0x0059
3HayeHne n3MepeHHoro Toka 0x005A, float Tonbko 4YTeHne
no sxogy C 0x005B
3HayeHne namepeHHon 0x005C, float Tonbko YTeHne
NonHoM MoLHocTu no Bxogy A | 0x005D
3HayeHne nsmepeHHom 0x005E, float Tonbko YTeHne
NofiHOM MoLLHoCTK no Bxody B | 0x005F
3HayeHne nsmepeHHom 0x0060, float Tonbko 4YTeHne
NONHON MOLLHOCTH no Bxogdy C 0x0061
3HayeHne n3mepeHHom 0x0062, float Tonbko YTeHne
aKTMBHOW MOLLLHOCTW MO 0x0063

Bxoay A
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MpoponxeHune Tabnuubl .6

Homepa
[aHHble Tun
MapameTp perucTpos, | MpumeyaHune
HEX 3anucu/uTeHus AaHHbIX

3HaveHne namepeHHom 0x0064, float Tonbko YTeHne
aKTMBHOW MOLLHOCTU MO 0x0065
Bxoay B
3HayeHne n3mepeHHom 0x0066, float Tonbko YTeHne
aKTMBHOW MOLLLHOCTW MO 0x0067
Bxogy C
3HauyeHne naMepeHHom 0x0068, float Tonbko YTeHne
peakTUBHOM MOLLHOCTM NO 0x0069
Bxoay A
3HaveHne namepeHHom 0x006A, float Tonbko YTeHne
peakTUBHOM MOLLHOCTM NO 0x006B
Bxoay B
3HayeHne n3mepeHHom 0x006C, float Tonbko YTeHne
peakTMBHOM MOLLHOCTU MO 0x006D
Bxogy C
3HayeHne n3MepeHHoro 0x006E, float Tonbko 4YTeHne
KoahprLmMeHTa MOLHOCTH NO 0x006F

Bxoay A
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MpoponxeHune Tabnuubl .6

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

3HaveHne naMepeHHoro 0x0070, float Tonbko YTeHne
koadppmumeHTa mowHocTn no | 0x0071
Bxoay B
3HayeHne n3aMepeHHoro 0x0072, float Tonbko YTeHne
KoadpmLmMeHTa MOLLHOCTH MO 0x0073
Bxogy C
3HauyeHne naMepeHHom 0x0074, float Tonbko YTeHne
4acToTbl ceTh 0x0075
3HayeHne n3aMepeHHoro 0x0076, float Tonbko YTeHne
daszoBoro yrna no Bxogam AB |  0x0077
3HaveHne naMepeHHoro 0x0078, float Tonbko YTeHne
dasosoro yrna no sxogam BC | 0x0079
3HayeHne n3MepeHHoro 0x007A, float Tonbko 4YTeHne
daszosoro yrna no Bxogam CA| 0x007B
3HayeHne n3aMepeHHoro 0x007D, float Tonbko YTeHne
MexXda3HOro HanpsxeHus no 0x007E
Bxoay AB
3HayeHne n3MepeHHoro 0x007F, float Tonbko 4YTeHne
MexdasHOro HanpsKeHUst No 0x0080

Bxoay BC
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MpoponxeHune Tabnuubl .6

Homepa [aHHble Tun
MapameTp perucTpos, MpumeyaHune
HEX 3anucu/uTeHus AaHHbIX

3HaveHne naMepeHHoro 0x0081, float Tonbko YTeHne
MexdasHOro HanpsKeHUst No 0x0082
Bxoagy CA
3HayeHne N3MepPEHHOro Toka 0x0083, float Tonbko YTeHne
HeuTpanu 0x0084
MonoxeHne gecATUYHOM 0x0085 [0 — (----); unsigned |3anucb/YTeHue.
TOYKM B LINIOM 3HaYEeHUN 1= (=) char Mo ymonyaruto — 0
N3MepPEeHHOro MexdasHoro 2 — ()
HanpsHKeHWs No Bxogam 3= (--)
Llenoe 3HayeHune 0x0086, unsigned | Tonbko YTeHne
M3MEPEHHOro HaNPsKeHNs NO 0x0087 long
Bxoay AB
Llenoe 3HayeHune 0x0088, unsigned | Tonbko YTeHne
M3MEpPEHHOro HanpsbkeHns no | 0x0089 long
Bxogy BC
Llenoe 3HayeHune 0x008A, unsigned | Tonbko YTeHne
M3MEepEHHOro Hanpsixenma no | 0x008B long

Bxoagy CA
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MpoponxeHune Tabnuubl .6

Homepa [aHHble Tun
MapameTp perucTpos, MpumeyaHune
HEX 3anucu/uTeHus AaHHbIX
MonoxeHne AecATUYHON 0x008C |0 —(--); unsigned |3anuce/MTeHve.
TOYKM B LINIOM 3HaYeHUN 1- () char Mo ymonyaruto — 0
M3MEPEHHOrO TOKa HerTpanu % _ E:g
Llenoe 3HaueHve 0x008D, unsigned | Tonbko YTeHne
M3MEepPEHHOro ToKa HerlTpanu 0x008E long
MapameTpbl KanM6poBKK *
NOMINAL_VOLTAGE 0x008F, |oT 100 go 300 float 3anuce/MTeHue.
kanubposka 0x0090 o ymonyaHui —
300
MINIMAL_VOLTAGE 0%x0091, |oT 140 10 float 3anuce/UTeHue.
KannbpoBka 0x0092 o ymonyaHut — 6
NOMINAL_CURRENT 0x0093, |oT1405 float 3anuce/MTeHue.
kanubposka 0x0094 o ymonyaHut — 5
MINIMAL_CURRENT 0%x0095, |0oT10,01 80 0,1 float 3anuce/MTeHue.
Kanvbposka 0x0096 Mo ymonyaruto —
0,02

MINIMAL_NEUTRAL CURRENT | 0x0097, |oT 14015 float 3anuce/MTeHue.
kanubposka 0x0098 Mo ymonyaHui — 4
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OkKoH4aHue Tabnuubl .6

Homepa
[aHHble Tun
MapameTp perucTpos, MpumeyaHune
HEX 3anucu/yTeHus OaHHbIX
Crartyc Kanubposku 0%x0099, |oT 0 8o 4294967295 unsigned | Tonbko YTeHune
0x009A long
Hauano kanuéposku 0x009B |oT 0 go 65535 unsigned | Tonbko YTeHne
short
dnar nponagaHus asbl 0x009C |ot0po1 unsigned | Tonbko 3anuchb.
char Mo ymonyaruto — 0

*— KaJ'IM6p08Ka an60pa BbINOMHAETCA TONbKO Ha NpeanpuaTuM-usrotosutene. NameHaTb

napamMeTpbl KaJ'IVIGpOBKVI He pekoMeHayeTCA
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.3 KomaHabl npotokona DCON
I.3.1 NokaHanbHOe cYMTbIBaHME AAHHbIX

Mocbinka: #AAN[CHK](cr),
roe AA — IByXCYMBOIbHBIV LECTHaALATEPUYHbIA agpec npubopa (ot 00 o FF);
N — Homep kaHana (casbl), cumBonbl oT 1 fo 3;
[CHK] — aByxcMMBOMnbHas WwecTHaaLUaTepuyHasi KOHTpOnbHasi CyMMa;
(cr) — cumBon BosBpara kapeTku (0x0D).
OTBeT: > (aaHHble)[CHK](cr),
roe (maHHble) — OecsiTMMHOe npeacTaBrieHVWe pesynbTaTa M3MEpeHWst CO 3HakoMm (NSiTb
3Havawmx umdp). Ha mecte HegocToBepHbIX AaHHbIX NepepgaeTcs "MuHyc 9.99".

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

3HayeHwne HanpsbkeHns V7 (6e3 yyeta Ky) — 100,00 B;

3HayeHue Toka |7 (6e3 yyeTa K;)— 2,000 A;

3HauveHne nonHon MowHocTh S’ (6e3 yueta Ky 1 K;) — 200,00 BT;

3HauveHne akTnBHoM molHocTn P’ (6e3 yueta Ky 1 K;) — 200,00 BT;

3HauveHne peakTMBHOM MoLHOCTH Q’ (6e3 yyeTa Ky u K)) — 0,00 BT;

KoadbduumeHT mowHocTn cose — 1,00;

3HaveHne yactoTbl F — 50,00 IMy;

KoadhdpuumeHT TpaHcdopmaumm no HanpsbkeHuio Ky — 1000,000;

KoadbcpuumeHT TpaHchopmaumm no Toky K, — 2000,000.

Mpun cuHTakcmyeckom ownbke nnm owndke B KOHTPONbHOM CyMME He BblAAaeTCsl HUKaKoro oTeeTa.

Mpn 3TOM N3MepeHHble 3HaYEHNUS HAMNPSHKEHWS!, TOKa U MOLLHOCTM BbIYUCNISIOTCS MO chopMynam:
- U3MepEeHHOe 3HaYeHne HanpsbkeHus: Vins = V“Ky =100,00-1000,000 = 105(B);

- U3MEepEHHOE 3HaYeHMeE TOKa: |ims = 17K =2,000-2000,000 = 4-10° (A);
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- U3MepeHHOe 3HaueHM1e NOMHOI MoLHoCTM: S = S%Ky-K; = 200,000-1000,000-2000,000 = 4.10° (B7),
- N3MepEHHOE 3HaueH1e aKTUBHOI MoLLHOCTU: P = P“K,-K, = 200,000-1000,000-2000,000 = 4-10° (B1):
- U3MepeHHoe 3HayeHne peakTneHolM MolHocTy: Q = Q“Ky-K,; =0,00-1000,000-2000,000 = 0 (BT).

I.3.2 CuuTbiBaHMEe MMEHU npubopa
MNoceinka: $AAM[CHK](cr),
roe AA — apgpec npubopa, ot 00 go FF,
[CHK] — koHTponbHas cymma,
(cr) — cumson nepesopa ctpoku (0x0D).
OtBeT: !AA(umsa npubopa(8 cumsonos))[CHK](cr).
Mpumep — 'AAM3110-3M[CHK](cr).
Mpwn cuHTakcu4eckomn owmnbke Unm owmbKe B KOHTPOSILHON CyMME, a Takke Npu 3anpoce AaHHbIX
C HECYLLIECTBYIOLLIEroO KaHana He BblAaeTCcs HUKaKkoro oTeeTa.
.3.3 CuuTbiBaHMe Bepcumn NporpamMmmei Nnpubopa

Mocbinka: $AAF[CHK](cr),
roe AA — appec npubopa, ot 00 go FF,
[CHK] — koHTponbHas cymma,
(cr) — cumBon nepesoaa ctpoku (0x0D).
OtBeT: !AA(Bepcus(7 cumsornos))[CHK](cr).

Mpumep — !AAVX.yy[CHK](cr).
[Mpun cuHTakcnyeckown owmbke unu ownbke B KOHTPOMBLHOW CyMMeE, a Takke Npu 3anpoce AaHHbIX

C HeCylleCTBYyLWero KaHana He BblAaeTCAd HUKaKoro oTeeTa.
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INucT pernctpaunm nameHeHUn

Ne
N3MeHeHus

Homepa nucTtoB (cTp.)

U3MeEH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nucToB

(cTp.)

Oarta
BHeceHusl

Moanuckb
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