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BeepneHue

Hactosillee  pykoBOACTBO MO  3KChnyaTauuu npedHasHayeHo AN O3HaKOMIIeHUs
obcnyxuBatoLero nepcoHana C YCTPOWCTBOM, MPVHLMMOM AeWCTBUS, KOHCTPYKUMeRn, paboTon un
TEXHWYECKUM OBCNyxuBaHMeM mopayns anekTpousmeputenbHoro M3110-3M (B ganbHenwem no
TEKCTY MMEHYEMOTO NpUGop).

Mpubopbl M3roTaBnMBalOTCst B COOTBETCTBUM C TY 4221-004-46526536-2011.



TepMuUHbI N abbpeBUaTypbI

ALN — aHanoro-undposoi npeobpasoBarerb.

Umsa napametrpa — Habop CHMBONOB, OAHO3HAYHO OMPeAENsOLIMIA AOCTYN K napameTpy B
npubope.

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

KoHdourypaumsa — coBokynHOCTb 3Ha4YeHMIN MapameTpoB, onpeaensowmx paboty npubopa.

MacTtep cetu — npubop (unu [K), nHuumupyowmii obMeH AaHHbIMM B ceTn RS-485 mexay
oTnpaBuTENEM 1 nonyvyatenem AaHHbIX.

MK — nepcoHanbHbI KOMMbIOTEP.

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

Tun AaHHbIX — onpeaensieT Habop 3Ha4YeHW B COOTBETCTBMU € Tabnuuen 1.

Tabnuua 1 — 3HayeHUs1 TUNOB AaHHbIX

Tun e 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 HasHa4veHue npubopa

Mpubop npegHasHayeH [ANS W3MEPEHWs HanpPsiKeHUs, Cunbl TOKa, YacToTbl, MOLLHOCTH,
a3oBoro yrna u kodadduuMeHTa MOLHOCTM B TpexdasHbiXx CeTAX W nepegayn pesynbTaToB
n3mepeHun B cetb RS-485.

Mpnbop mMoxeT BbITb MCMOMb30BaH B COCTAaBE U3MEPUTENbHbIX CUCTEM KOHTPOMS M YNpaBreHns
TEXHOMNOIMYECKVMI NMPOLIECCaMMN Ha MPOMBbILLNEHHbIX NPEANPUATUSX.



2 TexHUYeCcKue xapakTepucTUKN MU YCIIOBUS IKCMnyaTauum

2.1 TexHUn4YecKue xapakTepucTUK npmbopa
OCHOBHbIE TEXHUYECKME XapaKTePUCTMKM Npubopa npuBeaeHbl B Tabnuue 2.1.
Ta6bnuua 2.1 — XapaktepucTuku npuéopa

HaumeHoBaHue | 3HaueHue
MutaHne
HanpshkeHne nutaHus oT ceTn nepemMeHHoro Toka, B ot 90 go 264
yactoTou oT 45 no 65 'y,
MoTpebnsiemas mowHocTb, BA, He Gonee 7,5
N3mepeHune ha3HOro HanpsXkeHust
BxopHon curHan (gencTBytoLlee 3Ha4eHve) ~(1...400) B, ot 45 po 65 'y,
C ncnonb3oBaHMEM BHELLHMX TpaHC(OpMaTopoB ~ (1-10'3...4000-103) B,ot450065 1y
HanpskeHust
MakcmmanbHoe JonycTMmMoe 3HayeHve, He bonee 1 cek 800 B
OcHoBHas npvBefeHHas NOrpeLLIHOCTb 3MepEeHUii 0,25 %
Paspeluatollas cnocobHocTb, B 0,1
BxogHoe conpoTtueneHune, KOM, He MeHee 500
Bpemsi onpoca Bxofa, cek, He bonee 1
KonnyecTBo kaHanoB naMepeHus 3




Mpopon:xkeHue Tabnuubi 2.1

HanmeHoBaHue

3Ha4yeHune

W3mepeHue nmHeHoOro HanpsxeHus (mexdasHoro)

BxopgHom curHan (gencTBytoLlee 3Ha4YeHue)
C ncnonb3oBaHMeEM BHELLHMX TpaHC(OpMaTopoB
HanpskeHust

~(2...580) B, oT 45 10 65 |
~(2:10°...5800-10%) B, ot 45 0o 65 'y

MakcrmanbHoe gonycTMmoe 3HayeHve, He bonee 1 cek 800 B
OcHoBHasi NpyBeAeHHast NOrpeLLHOCTb U3MEPEHUI 0,5 %
PaspeLluatolias cnocobHoctb, B 0,1
BxogHoe conpoTtueneHune, KOM, He MeHee 500
Bpemsi onpoca Bxofa, cek, He bonee 1
KonnyectBo kaHanoB n3aMepeHusi 3
U3mepeHue cunbl TOKa
BxogHon curHan (gencteytoLlee 3HadeHune), A ot 0,005 no 5
C ncnonb3oBaHMeEM BHELLHMX TpaHCOpMaTopoB Toka, A ot 0,005-10"°10 50-10°
MakcmmanbHoe JonycTMmMoe 3HayeHve, He bonee 1 cek 10 A
OcHoBHas npvBefeHHas NorpeLLIHOCTb 3MepEeHUii 0,25 %
Bpemsi onpoca Bxofa, cek, He bonee 1
Paspelatowasi cnocobHocTb, A 0,001
BxogHoe conpotuBnexue, Om, He Gonee 0,01
KonnyecTBo kaHanoB naMepeHus 3




Mpopon:xkeHue Tabnuubi 2.1

HanmeHoBaHue

3Ha4yeHune

M3mepeHue NoNHOW, akTUBHOM U peaKTUBHOW MOLLHOCTHU

BxogHon curHan (genctsytoLlee 3HadeHue), kBT, kBA, kKBAp
C ncnonb3oBaHWeM BHELLHMX TpaHcopMaTopoB
(HanpsPKeHns/ToK)

ot 0,02 oo 2
o1 0,2:10°° go 200-10°

OcHoBHas npvBefeHHas NorpeLuHOCTb U3MepPEHUiA 0,5 %
Bpewmsi BbluMCneHus1, cek, He Bonee 1
Paspelatowas cnocobHoctb, BT, BA, Bap 1
KonunyectBo kaHanoBs n3mMepeHus 3
M3mepeHue YacToTbl NepBON rapMOHUKMU
[encTBytowas YacToTa NepBon rapMoHuku, Ny ot 45 po 65
OcHoBHasi NpyBeAeHHast NOrpeLLHOCTb U3MEPEHUI 0,15 %
Bpemsi onpoca Bxofa, cek, He bonee 1
PaspeLiatowasi cnocobHocTb, My 0,01
KonunyectBo kaHanoB n3mMepeHus (aKTUBHbI) 1
N3mepeHne koadpprLMeHTa MOLHOCTU COSQ
[lnanasoH n3mepeHus (B paboyem gmanasoHe MOLLHOCTH) ot 001
OcHoBHasi NOrpeLIHOCTb U3MEPEHUIA 1,0 %
Bpewmsi BbluMCnieHus1, cek, He Bonee d
Paspeluatolasi cnocobHocTb 0,01
KonnyectBo kaHanoB namepexus 3




OKoH4YaHue Tabnuubl 2.1

HaumeHoBaHue | 3HaueHue
U3mepeHue chasoBoro yrna
[inanasoH nsmepeHusi (B paboyem amanasoHe HanpsbKeHuin) ot 10° go 170°
OcHOBHasi NOrpeLIHOCTb U3MEPEHUIA 0,4 %
Bpemsi onpoca Bxoga, cek, He bonee 1
PaspeLuatowasi cnocobHOCTb 1°
KonunyectBo KaHanoB n3MepeHus 3

UHTepdenc cesasm RS-485

2400, 4800, 9600, 14400, 19200,

CropocTh 8BmeHa, GuT/eeK 28800, 38400, 57600, 115200

OBEH; ModBus-RTU;

MpoTokonEg@ansy ModBus-ASClI; DCON

BxogHoe conpotueneHune, KOm 12
KoHCTpyKTMBHOE McnofHeHne

CreneHb 3awmThbl KOpnyca 1P20

abapuTHble pa3mepbl npubopa (Mpunoxexue A), MM (96%73%110) +1

Macca npubopa, kr, He 6onee 0,5

[ononHuTenbHasi  MOrPeLHOCTb  M3MEpPEHWsl,  Bbi3BaHHAsi M3MEHEHWEM  TemrepaTypbl
OKpyXXatoLen cpeabl OTHOCUTENBHO HOpManbHOW (Ha kaxable 10 °C n3meHeHus TemnepaTtypbl) He
6onee 0,5 npegena OCHOBHOW MOrpeLLHOCTMY.

Mpegen  OQOMONHUTENbHOW  NPUMBEAEHHOW  MOrPELUHOCTW,  BbI3BAHHOW  BO3AENCTBUMEM
3MeKTpoOMarH1THbIX Nomex He 6onee 0,5 Npegena OCHOBHOW MOrPeLLUHOCTU.

Bpems ycTaHoBneHus paboyero pexuma npubopa He 6onee 1 MUHyTHI.

Mo akcnnyaTaunoHHOM 3aKOHYEHHOCTY NMPUBOPBLI OTHOCSTCS K U34ENUSIM BTOPOro Mopsifika.
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Mpnbop umeeT creayroLme rpynnbl ranbBaHUYECKU U30MMPOBaHHbIX LiEMNei:

—  uenu nutanusa npubopa;

— uenu uHTepdeiica RS-485;

—  Lenu n3mMepuTesbHbIX BXOLOB.

OneKTpuyeckas NPOYHOCTb M3OMNALMM BCEX FPYNN Lienen oTHocMTenbHO apyr apyra: 2500 B.

2.2 YcnoBua akcnnyaTtauuu npubopa

Mpunbop akcnnyaTnpyeTcs Npu CreayoLwmnx YCIoBUsIX:

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

— TemnepaTypa OKpyXatoLero Bo3gyxa ot MmuHyc 20 o +55°C;

—  BEpXHWl npegen OTHOCUTEMbHOM BniaxHocTn Bo3gyxa 80 % npu +35 °C  un Gonee HU3KMX
Temnepartypax 6e3 koHaeHcaumn Bnarv;

— aTmoccepHoe aaBneHue ot 84 oo 106,7 kla.

[Mo ycToM4MBOCTM K KNMMATUYECKUM BO3AEWCTBMSIM MPW 3KCrryaTaumm npubop cooTBETCTBYET
rpynne vucnonHernusa B4 no FOCT 52931-2008.

Mo ycTonymBOCTM K BO3AENCTBUIO aTMOCepHOro AaBneHns npubop oTHocutcs Kk rpynne P1 mo
FOCT 52931-2008.

Mo yCcTOMYMBOCTU K MeXaHUYeCckMM BO3LENCTBUAM MpW aKcnsyatauum npubop cooTBeTCcTBYET
rpynne ucnonHeHns N2 no MOCT 52931-2008.

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



3 YcTponcTBo npubopa

3.1 O6LwWue NpUHLUNbI NOCTPOEeHUs npubopa

[Mpnbop umeeT Tpu Bxoda ANt U3MEPEHUS: HanpsKeHWs, CUMbl TOKa, YacTOTbl, MOLLHOCTHU,
¢a3oBoro yrna n koaduULMeHTa MOLLHOCTK.

CTpyKTypHO ~ nmpubop  coCTOMT M3  aHanoro-umdgppoBoro  npeobpasosatens  (ALIM),
MWKPOKOHTpOnnepa, Apaveepa RS-485 ¢ ranbBaHNYeCKON pa3BA3KON Y BTOPUYHOTO UCTOYHMKA MUTaHNS
(BWIM) ¢ ranbBaHWyeckon pa3esskoil. CTpyKTypHasi cxema npvbopa npusegeHa Ha pucyHke 3.1.

B 1
e M3110-220.3M
Bxop 2 namepenus
mmwxa Hupmukauma
o = NWTAHKUE O UA O A ©
b Aun RS-485 0 UBO IBO

Bxon 1 uamepenma | ABAPMA © UCO ICO

HanpsXeHnA |
Bxop 2 wamepenns | ﬁ

HANPAKEHWA A
Bxop 3 uamepenus Muxpo- ] —_—

HanNpAXeHUA > K| xontponnep| 3 | E —* Rs-485 B

1 ‘

AC (90 - 264) B B“"} £

PucyHok 3.1 — CTpyKkTypHas cxema npubopa
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3.2 U3amepeHne napameTpoB

[encTByloLlee HanpskeHne

BxogHon curHan, noctynatLwmini Ha knemmbl npubopa, npeobpasyeTcst AenUTeneM HanpshkeHus,
peanu3oBaHHbIM Ha NPELIM3NOHHBIX pe3ncTopax, U NOCTynaeT Ha UnbTP HUXKHMX YacTOT CO CPe3OM
Ha vactote 70 kl'y u nopaeneHvem 20 nb/gek. Mocnepyrowas obpaboTka curHana BbINOMHAETCS
cneumnanuanpoBaHHbiM - 2-A AL . MUKPOKOHTPONSEpPOM, rae paccuuTbiBaeTcsi AencTBylollee

3Ha4YeHue HanpsKeHns Vrms no cnepytowen opmyne:

1T,
Vims =K, ?£V (t)dt ,

roe V — 3HayeHue pasHoro HanpskeHus!,
T — nepuog,
Ky — koadpmumneHT TpaHchopMaLumnm no HanpshXeHuto.
[OencTBYIOWNA TOK
BxogHon curHan, noctynalowmii Ha KrneMmbl npubopa, NPOXOAMT Yepe3 TOKOBbIN LUYHT W
noctynaeT Ha (unbTP HWXHUX 4acTOT cO cpe3oM Ha yacTtote 70 kl'y n nogasneHuem 20 ob/gek.
Mocnepytowias  obpaboTka curHama  BbIMOMHAETCH  crneuuanuavpoBaHHbiM - X-AAUM  nu

MUWKPOKOHTPOMNEpPOM, rae AeNCTBYIOLLMIA TOK |rmS paccunTbiBaeTCA NO crneayoLlen opmyne:

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

rae | — 3HaveHune gasHoro Toka
K| — koachmumeHT TpaHcopmaLmm no ToKy.
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MonHas, akTMBHaA n peakTuBHasA MOLWHOCTHU

3HayeHns NorHoN, akTUBHOMW 1 peaKTMBHOVI MOLLHOCTW NoJ1y4arT BblYUCIIEHUEM MO d)opmynaM,
OMNUCaHHbIM HWXE.

MonHas MOLWHOCTb S :Vrms . |rms
AKTUBHasi MOLWHOCTL P =V s *lms *COS @

rae @ — yron cmeweHnsa mexay Vou l.
PeakTuBHas MOLWHOCTL Q =V, s lims - SINQ

COOTHOLLEHMEe MOLLIHOCTEN NOKa3aHOo Ha pucyHke 3.2.

»
S (MonHas Tnou.wocn:)

PucyHok 3.2 — [lnarpaMma COOTHOLLEHUE MOLLHOCTEN

YacTtoTa nepBoM rapMOHUKMN

[na n3mepeHusi 4YacToTbl NEPBOA FAPMOHMKM WUCMOMb3yeTcs (PYHKUMS crneumanv3vpoBaHHOro
ALI «nepeceyeHne curHanom HyreBoro ypoBHs». Toraa, B MepBOM KaHamne Hanpsbkenus AL
dopmupyeT curHanbl ANS MUKPOKOHTpOmMmnepa, pasHuMua Mexagy KOTOpbiMW MO BpPEMEHU
nepecynTbIBAETCS B YAcTOTy, NPY 3TOM 3HAYEHME YacTOTbl AOSHKHO MonagaTth B AuanasoH oT 45 no
65 I'u.
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KoadpmumeHT MowHoCTH
3HaueHust KOaPPMLIMEHTA MOLLHOCTU COS ¢ MOMYHatoT BbIYMCNEHMEM MO CreaytoLLen hopmyre:

COS _E'
‘@S

KoathduumeHT MOLLHOCTY BbIYUCASETCA B AManas3oHe u3mepeHns mowHoctu - ot 0,02 go 2 kBrT.

®da3oBbIf yron

M3mepeHune ha3oBoro yrra coBepLUaeTCs aHanorMyHo U3MEPEHNIO YacTOTbl NEPBOV rapMOHUKHU,
HO pa3Huua GepeTcsi Mexay «nepeceyeHeM CUrHaNoOM HyNEBOrO YPOBHSI» HYXHbIX chas.

Ucnonb3oBaHue cornacyrwmx TpaHcopmaTopoB

[onyckaeTcss MNOAKMIOYEHWE KaHANOB HampsikeHUst UMM KaHanoB TokKa 4epes3 cornacymlive
TpaHcdopMaTopbl, B 3TOM Cryyae HeobxoAumo ycTaHoBWUTb B napameTtpax N.u vnm N.i 3HaveHus
KO3 PULMEHTOB TpaHCOPMaLIMN BHELLHUX TpaHcdopmaTopoB. o ymonyaHuio nogpasyMeBaeTcs,
4YTO TpaHcdopMaTop He UCMONb3yeTcsi, U 3Ha4yeHue 3Toro napameTpa paBHo 1. MNapameTpbl mMoryT
npuvHUMaTh 3HadeHus ot 0.001 go 9999.

Mpumeyanue — MNMonHbIN NepeyeHb NapameTpoB npubopa npuseneH B MpunoxeHum I

Hanpumep, ecrnu Heobxodumo u3mepums HanpsixeHue 600 B, Ho m.k. npubop u3mepsiem
HanpsikeHue 0o 400 B, donycmum, ucronb3yemcsi noHuxarowuti mpaHcgpopmamop 600/300. Toeda
3HayeHue napamempa N.u 6ydem pagHo 2.

MapameTpbl, NpoM3BOAHbIE OT HAaMPSHXKEHUs WM TOKa, TakMe Kak MOLLHOCTb, B Cryvae
MCMOMb30BaHUSA COrMNacyoLmx TpaHcopMaTopoB, NEPECUUTLIBAOTCA NPUOOPOM C Y4ETOM 3HA4YEeHUN
KoahpuumeHToB TpaHchopmaumm (N.u unm N.i).

Hanpumep, ecriu Heob6xo0umMo usmMepume MosHyr MowHocms 3,3 KBA, rpu 3mom HarnpsixeHue
yknadbigaemcsi 8 Ouana3oH u cocmassnsiem 220 B, Ho mok Haepy3ku 0o 15A u ucnonb3yemcs
mpaHcghopmamop moka 30/5, ¢ N.i = 6 coomeemcmeeHHO, 8 pe3yribmame 8blquciieHuli npubop
8bldacm 3HayeHue ronHol mouHocmu 3,3 KBA.
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3.3 KoHcTpyKkuus npubopa

[Mpnbop BbiNyckaeTcs B MIacTMaccoBOM Kopryce, MpefHa3HavyeHHoM Ans kpennenuns Ha DIN-
periky LWMpUHON 35 MM Unn Ha cTeHy. FabapuTHbIN YepTex npubopa npueeaeH B Mpunoxexnun A.

Mo BepxHel CTOpOHe npubopa pacnonoXeHbl Psiabl KNEMM «MoA BUHT», NpeAHa3Ha4YeHHbIe Ans
NOAKIIOYEHMST MPOBOAOB NUTaHUsA, WHTepdernca RS-485. Knemmbl CKpbITbl MO4  OTKUOHbLIMU
Kpbiwkamu. OBLmiA BUA npubopa 1 HasHaveHwe knemm npveeaeHsbl B Mpunoxexun b.

Mpnbop nMeeT AeBATb CBETOAMOAHBLIX MHAMKATOPOB. OHU pacnonoXeHbl Ha NULIEBOW NaHenu
npubopa 1 nmelT MapknpoBky «lutaHuney,«RS-485», «Asapusa», «UA», «UB», «UC», «lA», «IBy,
«IC». HasHayeHue nHoukaTopoB npvBeaeHo B Tabnuue 3.1.

Ta6bnuua 3.1 — HazHayeHue HAUKaTOPOB

MapkupoBka
Ha3HauyeHue nHaukatopa
vHAaMKaTopa
Mutanve MHOnkaTop 3eneHoro CBeYEHNs CUrHanM3vpyeT o nogaye Ha npubop nuTaroLero
HanpsXkeHus
VHavKaTop XenToro cBeYeHuss MHAMLMpYeT npuem/nepenady AaHHbix no RS-485:
- roralleH — HeT 06MeHa;
RS-485 - MepLUaeT B TaKT NpUHATbIM/NepeAaHHbIM AaHHbIM — BbINOMHAETCS 0bMeH
AaHHbIMK;
- MuraeT ¢ yactoTton 1y — paboTa B pexumMe «3aBOACKME CETEBbIE HACTPOMKN»
(cm. n. 4.2)
ABapus MHamkaTop KpacHOro CBeYEHUst UHOULMPYET BO3HUKHOBEHMNE HELUTATHOM

cuTyauuu, cm. Tabnuuy 3.2.
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OkKoH4aHue Tabnuubl 3.1

MapkupoBka H
a3HaveHue nHaukKaTopa
MHAMKaTopa
MHavKaTopbl COCTOSIHUSA M3MepuTenbHbiX Bxogos Tuna « TOK» (Ix) n Tuna
«HAMPAXXEHNE» (Ux). Ecnu nHamkaTop:
UA, UB, UC, - 3aCBEYEH — Ha BXOle eCTb CUrHarn, curHan HaxoguTcs B ONYCTUMOM
IA IB, IC OmnanasoHe n3mepsieMblX 3HaYEeHUN;
- Muraet c yactoton 1 'y — curHan Bbilen 3a AonyCTUMbIV Anana3oH
M3MepsieMbIX 3HAaYEHUIA UM CUrHarn Ha BXo[e OTCYTCTBYeT
Ta6nuua 3.2
WUHgukatop
«ABapus» «RS-485» Onucahne oumGy
mMuraet ¢ - - oTcyTCTBME cBS3M ¢ ALIM *;
yactoTon 1INy - HapylLeHne YyepeaoBaHusi as
3acBeyeH roratueH oTcyTcTBUE cBsA3u ¢ MK B TeyeHe BpEMEHM yKa3aHHOro B
napametpe t.out** B cekyngax (no ymonyanwuio 600 cek)
MpumeyaHus

* — Owwubka «oTcyTcTBME cBsian ¢ ALM» aBnsieTcs 6ornee NpMopUTETHOM, YEM olMBKa «HapyLleHne
YepenoBaHusa asy.
** _ [TonHbIN NepeyeHb napameTpoB npubopa npuseaeH B MpunoxeHun I

Ha nwvueBon naHenu npubopa noa Kpbiwkon ¢ mapkupoBkan «3AB. HACTP. RS-485»
pacrnonoxeHa KHoMka, npefHa3HayYeHHas Ans Bxoda B pexuM «3aBOACKME CETEBble HACTPOMKNY.
(cm. n. 4.2).
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3.4 YnpaBneHue npuéopom

YnpaBnenue pexumamun paboTbl npubopa n cunTbiBaHMe M3 npubopa pesynbTaToB U3MEpPEHUst
BbIMOJIHSIETCS C UCMONb30BaHWEM KOMaHA, nepefaBaembix B ceTu RS-485. Mpubop obecneumBaet
paboty B ceTn RS-485 ¢ ucnonb3oBaHUEM CriefyoLmx NpOTOKOSIOB:

— ModBus (RTU), yteHue/3anucho;

— ModBus (ASCIIl), yteHue/3anuco;

— OBEH, yteHue/3anucs;

— DCON, TonbKo 4YTeHue.

[MepekntoyeHne NPOTOKOMOB OCYLLECTBIIAETCS C MOMOLLbto napameTpa T.Pro.

MpumeyaHue — MNonHbIN NepeyeHb NnapameTpoB npubopa npuseneH B MpunoxeHuu I

Mpunbop He siBnsetcs Mactepom ceTu, noatomy cetb RS-485 pomkHa nmetb MacTtepa ceTtu,
Hanpumep lNK ¢ 3anyweHHon Ha Hem SCADA-cuCcTEMOM, KOHTPOMMEp UMK perynaTop.

K npubopy npegoctaBnsetca 6ecnnatHein OPC-gpaiiep n 6ubnunoteka ctaHgapta WIN DLL,
KOTOpble PEKOMEeHAyeTCs WCMomnb3oBaTb MNpu  noAknoveHun npubopa k SCADA-cuctemam 1
KOHTpOnnepam Apyrux nponssoauTenen.

KoHdpurypupoBaHue 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 NOCTaBKN.

KomaHabl  ynpaBneHusi KoHdurypauven npubopa obecneuvmBaloT 3anuMCb W YTeHWe
KOHMUrypaLMOHHbIX NapamMeTpoB, ONpeAensioWnX pexumbl paboTel npubopa.

KoHdurypauvoHHble napameTpbl XpaHSATCs B 3HEpProHe3aBUCUMON NamsAT npubopa. Vx 3anucb
BbINOMNHSAETCA B ABa aTana. Ha nepeom aTane napameTpbl 3an1CbIBalOTCSA B onepaTyBHYO namsATe. Ha
BTOPOM 3Tane no cneuuanbHon komaHae (Aply) napaMeTpbl NepenucbIBaloTCA B IHEProHe3aBUCUMYIO
namsATb. [py nponagaHyvn NUTaHWS B NpoLiecce KoHgUrypaumm, ecnv komanaa Aply He Bbina nogaxa,
TO BCE U3MEHEHWS aHHYNUPYIOTCS.
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Komanpa Aply Kkpome nepenuMcu  U3MEHEHWA  KOH(UIypauMOHHbIX —NapamMeTpoB B
3HEproHesaBUCKHMYI0 NamsiTb obecrneymBaeT MNPUMEHEHNE W3MEHEHWI CEeTEBbIX HACTPOEK, YTO
BbI3bIBaeT nepexo paboTbl Npubopa Ha HOBblE CETEBbIE HACTPOWIKM.

Ynpaenexwne  npubopom no npotokory OBeH  peanusoBaHO B nporpaMme
«KoHdpurypatop M110», noctaBnsiemon ¢ npubopom.

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

CunTbiBaHWe, W3MEHeHWe W 3anucb MnapameTpoB nNpubopa OCYLLECTBASETCA C MOMOLLbO
nporpammbl «KoHdurypatop M110».

4.1 Nporpamma «KoHdurypatop M110»

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

4.2 PaboTa B pexume «3aBOACKME CeTeBble HACTPOMKU»

Pabota B pexume «3aBofckve ceTeBble HACTPOMKW» PEKOMEHAyeTCs ANs YCTaHOBKW CBS3W
MexXay KOMMbTEPOM M MpuBOpOM MNpu yTepe MHGOpPMaUMU O 3afdaHHbIX 3HAYEHUSIX CETEBbIX
napameTpoB npuéopa.

BHumaHue! HanpsikeHne Ha HEKOTOPbIX 3fieMeHTax nevyaTHoW nnaTtebl npubopa onacHo Ans
*mn3Hu! TNpUKOCHOBEHME K MevaTHOM nnaTe, a Takke nornagaHve MOCTOPOHHUX MPEeaMEeTOB BHYTPb
Kopryca HeJomnyCTUMbI.

[ns Bxoga B pexum «3aBOACKME CeTeBble HACTPOVKM» HeobXoAWMO BLINOMHUTL crneayloLve
OEeNCTBUSA:

— 3anyctutb nporpammy «KoHdpurypatop M110»;

— nogaTb NuTaHWe Ha npubop;

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

— HaxaTb W yAepXuBaTb KHOMKY, pacnonoXeHHYyo Nof KPbILKOW, Ha Bpems bonee 5 cek, nocne
OTMYCKaHWS KHOMKW HayHeT muratb cBetoamon «RS-485», mpu 3TOM npubop nepectpoutcs Ha
3aBO/CKME 3HAYEHUs CETeBbIX MapamMeTpoB, HO B €ro NamATV COXPAaHATCA paHee YCTaHOBIEHHbIe
3HaYeHVsa CeTeBbIX NapaMeTpos;

— B OKHe ycTaHOBKM CBfA3M C NPUOOPOM 3a4aTb 3HAaYEHNS 3aBOACKUX CeTeBbIX NapameTpoB
(B cooTBETCTBMM C AaHHbIMU Tabnuubl 4.1) N HaxaTb KHOMKY «YCTaHOBUTb CBA3b» WM HaXaTb
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KHOMKY «3aBofcKue ceTeBble HacTpouku». CBs3b C MpuOOPOM YCTAHOBUTCA C 3aBOACKMMM
3HaYyeHnsAMM ceTeBblX NapameTpoB. OTKpoeTCH rnaBHOE OKHO nporpammbl «KoHdurypatop M110»;

— cuyuTaTh 3HAYeHUs CeTeBbIX NapameTpoB npubopa, BbibpaB komaHay Mpubop | CuuTath
BCe napameTpbl U OTKpbIB narnky «CeTeBble NnapameTpbly;

— 3admkcupoBaTb Ha Oymare 3HayeHWs cCeTeBbIX NapameTpoB npubopa, KoTopble Obinu
cunTaHbl (MNK NepecTpoutb Npubop Ha Tpebyemble ceTeBblE NapaMeTphbl);

—  3aKkpbITb Nporpammy «KoHdurypatop M110»;

— MOBTOPHO HaxaTb W yaepxuBatb kHonky «3AB.HACTP.RS-485» Ha Bpemsi Gonee 5 cek,
nocrie oTnycKaHus KHOMkK, ceeToamos «RS-485» noracHeT, npubop BepHeTCS B pabounin pexum;

MpumeyaHue — B cnyyae npvMeHEHUs HOBbIX CETEBbIX HAacTpoek (komaHaa «Aply») B pexume
“8aBofckve ceTeBble HACTpoWkW”, nepexos npubopa B paboywii  pexum  BbIMOMHSIETCS
aBTOMaTUYECKN, NMPU 3TOM cBeToamoa «RS-485» racHeT.

— 3anyctutb nporpammy «KoHdurypatop M110»;

—  YCTaHOBWUTb 3a(pMKCUPOBaHHbIE paHEe 3HayeHUsi napameTpoB B OKHe YCTAaHOBKM CBSI3U C
npuéopowm;

— HaxaTb KHOMKy «YCTaHOBUTb CBA3b» W MPOBEPUTb Hamnuyve CBS3W C Npubopom, BbiGpaB
komaHgy Mpu6op | MpoBepUTb CBA3bL C NPUGOpPOM;

—  3aKpbITb KpbILLKY Kopriyca ¢ mapkupoBkon «3AB. HACTP. RS-485».

Ta6bnuua 4.1 — 3aBocKue 3Ha4YeHUs ceTeBbIX NapamMeTpoB nNpuéopa

MapameTp Onucanue 3aBofckasn yctaHOBKa

bPS CkopocTb 06MeHa iaHHbIMKY, BuT/cek 9600

Prty Tun KOHTPOSSI YETHOCTU CIOBA AAHHbIX oTCyTCTBYET

Shit KonunyecTBo cTon-6uToB B NOCHINKe 1

A.Len [OnuHa ceTeBoro agpeca, out 8

Addr BasoBebiin agpec npubopa 16

Rs.dl 3agepxka otBeTa no cetn RS-485, mc 2

T.pro Twun npoTokona OBeH
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5 Mepbl 6e3onacHocTHU

5.1 Mo cnocoby 3aLnTbl OT NOPaXEHWUA ANEKTPUYECKMM TOKOM Npubop cooTBETCTBYET knaccy ||
no MOCT 12.2.007.0-75.

5.2 Mpu akcnnyaTaumm 1M TeXHMYECKoM obcnyxvBaHUM Heobxoaummo cobniopate TpeboBaHWs
FOCT 12.3.019-80, «[MpaBun akcnnyaTtauum 3neKkTpoycTaHOBOK notpebutenen» u «lpaBun oxpaHbl
TpyAa npu aKkcnnyatauum anekTpoycTaHoOBOK NOTpeduTenemny.

5.3 TMpwu akcnnyataumm npubopa OTKPbITbiE KOHTaKTbl KNEMMHMUKA HAXOAATCS N0 HanpsiKEHUEM,
onacHbIM ANs XW3HW YernoBeka. YCTaHoBKy npubopa cnefyeT npousBoaMTb B CreLManvavpoBaHHbIX
wkadax, OCTYN BHYTPb KOTOPbIX paspeLleH ToNbKo KBanuguLMpoBaHHLIM creuyanuctam.

5.4 JoGble noakntoyeHuss k npubopy M paboTbl MO €ro TexXHWYeckoMy OBCMYXUBaHMIO
NPOV3BOAUTL TOMBKO MPU OTKMKOYEHHOM NUTaHUU NPUGOPa U NMOAKITOHYEHHBIX K HEMY YCTPOWCTB.

5.6 He ponyckaetcsa nonagaHue Bnarv Ha KOHTAKTbl BbIXOAHbLIX PA3beMOB U BHYTPEHHUE
3nemMeHTbl NPMBOPOB.

BHUMAHUE! 3anpeliaetcs ncnonb3oBaHne npuvbOpoOB Mpy HanuyMum B aTMocdepe KUCMOoT,
LLlenoYen, Macen 1 NHbIX arpeCCUBHbBIX BELLLECTB.
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6 MoHTaX 1 nogkno4YeHne npudopa

Mpn pa3melyeHnn npmbopa HeobXoAMMO yunTbIBaTL Mepbl 6e30MacHOCTW, NpPeAcTaBreHHbIe B
pasgene 5.

Mepen ycTtaHoBkoW npubopa OCyLLeCTBMSAETCA MOArOoTOBKA MOCaAOYHOrO Mecta B LiKady
anekTpoobopyaoBaHuns. KOHCTpyKUMSA LwKada AomkHa obecneymsath 3awmTty npubopa oT nonagaHus
B Hero Bnaru, rpsian 1 NOCTOPOHHVX NPEAMETOB;

Mpunbop kpenutcs Ha DIN-peiike unu Ha BHYTPEHHEeW CTeHke wkada ABYyMst BUHTamMum M3x15
(BVHTBI B KOMMMEKT NOCTaBKN He BXoAAT). MNpwn kpennenwn, 3alenka AomKHa OblTb HanpaBneHa BHUS.

Mpn pasmelweHun npubopa crnegyeT MOMHUTb, YTO MPWU JKCMyaTauuu OTKPbITblE KOHTAaKTbI
KNeMM HaxoAaTCsA NnoA HanpsbkeHWeM, OnacHbIM A5t YEeNoBEeYECKON XU3HU.

6.1 MopknovyeHUe BHELWWHUX CBSA3en

6.1.1 O6wue TpeGoBaHUs

MopkntoyeHne K ceTu MEpPEMEHHOro Toka crefyeT OCYLUEeCTBMsATb K ceTeBoMmy duaepy, He
CBSI3aHHOMY HEMOCPEACTBEHHO C MUTAHMEM MOLLHOro curioBoro obopynoBaHusi. Bo BHellHen uenu
pekoMeHAyeTCs yCTaHOBUTb BbIKIoYaTenb, obecneunBatoLLmnii oTkrnoveHne npubopa ot ceTu.

[MUTaHMe nOCTOSIHHBIM HanpsKeHWeM criefyeT OCYLECTBMSATb OT FOKaNbHOMO WCTOYHUKA
NUTaHUS UKW pacnpeneneHHon CeTU.

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

MopkntoyeHne npubopa B ceTb RS-485 cnepyeT BbINOMHATL MO OBYXNPOBOAHOW CXEME.
MopgkniodeHne crnepyeT OCYLLECTBMSATb BUTOM Mapor NMpoBOAOB, cobntogas nonspHocTb. lMposog A
noaknoyaeTcs k BbiBoAdy A npubopa, aHanornyHo coeauHsaTcst mexay coboi BbiBoabl B. Ha koHUax
TNIMHUN PEKOMEHIYETCSl YCTaHOBUTb pe3ncTopbl conpotuareHnem 120 Om.

21



[na obecneyeHns HAOEXHOCTU SMEKTPUYECKUX COEAUHEHWN BXOAHbIX KNEMM pekoMeHayeTcs
MCronb3oBaTh kabenn C MeAHbIMU MHOTOMPOBONOYHBIMM Xunamu, cedenrem ot 0,75 ao 1,5 M,
KOHLIbl KOTOPbIX Nepen NoAkMYeHnem criegyeT 3a4ncTUTb U 3anyauTb WNKW OKOHLEeBaTb. 3a4MCTKy
Xun kabenen Heo6XoANMO BbINOMHATL C TakUM pac4eToM, YToObl Cpes3 U3onAauMy NNOTHO npuneran K
KMEMMHOW KOMoAKe, T.e. YTOObl OrofeHHble y4yacTKM NpOBOAA He BbICTyManu 3a ee npeaens.
MocnenoBaTenbHOCTL AEUCTBUN NPU NOAKIIOYEHNN NPOBOAA K KNeMMe npuBedeHa Ha pucyHke 6.1.

HasHaueHve knemMmmM 1 cxembl NoaknioyeHus npubopa npeacTasneHs! B [MpunoxeHun b.

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

Ha paboTty npubopa MoryT oka3blBaTb BAUSHUE BHELUHUE NMOMEXM:

— MNOMEexu, BO3HUKaloWMe Mo OeNCTBUEM ONEKTPOMarHUTHbIX MOMen (3NeKTpoMarHUTHbIE
rnomMexu), HaBoAMMblE Ha caM npubop W Ha INWHUM CBS3W npubopa C  NEepBUYHBLIMU
npeobpasoBaTtenamu;

—  MOMEXW, BO3HUKaIOLLME B NUTAKOLLEN CETU.

[INA yMeHbLUEHNS BNMSHWSA 3NEeKTPOMarHMTHbIX NOMeX HEOOXOAUMO BLINONHATE NpUBeAeHHbIe
HVKe pekoMeHJaumm:

—  NpW Npoknagke CUrHanbHbIX MUHUIA OT NEepPBUYHBLIX NpeobpasoBaTenei nx ANuHY crneayeT no
BO3MOXHOCTM YMEHblUaTb W BblOeNATb MX B CAMOCTOATENMbHYK TPaccy (MM HECKONbKO Tpacc),
OoTAEenNeHHy(bIX) OT CUMOBbLIX kKabenew;

— obecneynTb HafexXHoe aKPaHMPOBAHWE CUTHamMbHBIX NMHUA. JKpaHbl CrieayeT 3NeKTpUYecku
M30MMpoBaTb OT BHELIHEro obOopyAoBaHWA Ha MNPOTSXKEHWM BCeW TpacChl WM MOACOEAVHATH K
3a3eMIIEHHOMY KOHTaKTY LUMTa YNpaBreHus:;

— npubop pekoMeHAyeTCs ycTaHaBnMBaTb B MeTannuyeckoM Lwkadyy, BHYTPU KOTOPOro He
[OIMKHO BbITb HUKAKOrO cmnoBoro obopyaosaHus. Kopryc wkada AomKkeH 6biTb 3a3emneH.

[InA yMeHbLUEHVA NoMeX, BO3HMKAaIOWMX B MUTaIOLLEN ceTH, CrieayeT BbINOMHATL creaytoLmne
pekomeHaaumm:

—  nopknovaTtb Npubop K NuTatoLLelt CeT OTAENbHO OT CMII0BOro 06opyAoBaHUS;

— BCe 3asemnsowye NUHUK U 3KpaHbl MpOKNadbiBaTb MO CXeme «3Be3fda», Mnpu 3ToM
HeobxoanMo obecneynTb XOPOLLUIA KOHTAKT C 3a3eMIIAeMbIM ANIEMEHTOM;

—  3a3eMnsioLLme Lenu BbINOMHATL NPOBOAAMM MaKCUMarnbHO BO3MOXHOIO CeYeHUst;

— ycTaHaBnuBaTb UnbTpbl ceTeBblXx nMomex (Hanpumep, OBEH BC®) B nuHUsX nutaHus
npubopa.
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7 TexHn4eckoe obcnyxuBaHue

O6cnyxvBaHue npvbopa Mpy dKChnyaTaumMu 3aknyaeTcs B €ro TeXHMYeckom ocmoTtpe. [Mpu
BbIMONIHEHUN paboT nonb3oBaTenb AOMKeH cobniogate Mepbl Ge3onacHoctu (Paspgen 5 «Mepbl
6e30nacHOCTUY).

TexHuyeckniA ocMOTp npubopa NpoBoaUTCs OBCHYXXMBAOWMM NEepCoHaNoM He pexe OJHOro
pasa B LWeCTb MeCSILEB U BKIOYAET B CE0SI BLINOSHEHWE CrEAYIOLLMX OnepaLyii:

—  O4UCTKY Koprnyca npubopa, a Takke ero KNemmMHbIX KOSloAoK OT Mblfn, TP U MOCTOPOHHMX
npeameTos;

— TMpOBepKy KavecTBa kpenneHus npubopa Ha DIN-pelike nnu Ha cTeHe;

—  MNpOBEpKy kayecTBa NoAKMOYEHUS BHELLHMX CBSI3EA.

O6HapyXeHHbIe MpW 0CMOTpe HedoCTaTkv crefyeT HeMeAneHHO YCTPaHUTb.
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8 MapkupoBka
Ha kopnyc npubopa u npuKpenneHHbIX K HeMy Tabnmnykax HaHOCATCS:

HaumMeHoBaHWe npubopa;

cTeneHb 3awuThl kopnyca no FOCT 14254;

HanpspkeHWe 1 YacToTa NUTaHUs;

notpebnsiemas MOLLHOCTb;

Knacc 3allmTbl OT NopaXKeHust anekTpuyeckum Tokom no NOCT 12.2.007.0

eauHbIN 3HaK obpalleHUss NPOoAYKLUUM Ha PbIHKE rOCYAapCTB-4reHOB TaMOXEeHHOro cow3sa
(EAC);

CTpaHa-u3roToBUTENb;

3aBoACKoN HoMep npubopa 1 rof Bbirnycka.

Ha HOTpeGVITeJ'IbCKyIO Tapy HAHOCATCA:

HaMMeHoBaHwve npubopa;

e[UHbI 3HaK OBpalleHVsi MPOAYKLUMU Ha PblHKEe rOCyAapCTB-4neHOB TaMOXEHHOro coko3a
(EAC);

CTpaHa-n3roToBUTEb;

3aBoACKoN HOMep npuGopa v rof Bbinycka.
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9 TpaHcnopTUpoOBaHUe U XpaHeHue

9.1 lMpubopbl TpaHCMNOPTMPYITCSH B 3aKpbITOM TpaHcnopTe ntoboro Buga. KpenneHune Tapbl B
TPaHCMOPTHBLIX CPEACTBax [OOMKHO MNPOU3BOAWUTBCS COMAacHO MpaBwunam, [AeUCTBYHOLUMM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcrnopra.

9.2 YcnoBusi TpaHCNOPTMPOBaHUSA AOMKHbI COOTBETCTBOBaThL ycroBusam 5 no FOCT 15150-69
npu TemnepaTtype OKpyxatoLero Bosayxa oT MuHyc 25 go +55 °C ¢ cobniogeHnem mep 3awutbl oT
yAapoB 1 Bubpauui.

9.3 [MepeB0o3Ky OCYLLECTBNSATbL B TPAHCMOPTHOM Tape MOLUTYYHO UMW B KOHTEHEpaX.

9.4 YcnoBusi XpaHeHUss B Tape Ha Ccknage W3roToBUTENs W noTpebuTens [OMmKHbI
cootBeTcTBOBaTh ycnoBuam 1 no [OCT 15150-69. B Bosgyxe He [OMKHbI MPUCYTCTBOBATb
arpeccuBHbIe NPpUMeECH.

MpunGopbl cneayeT XpaHUTb Ha CTennaxax.
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10 KomnneKkTHOCTb

Mpubop 1 wr.
MacnopT u MapaHTUIHEIA TanoH 1 ak3.
PykoBoacTBo no akcnnyatauum 1 aka.
Ouck ¢ MO 1 wr.
MpumeyaHue - WM3rotoBuTenb oOcTaBnsieT 3a CoOOOM NpaBO BHECEHWSI [OMOMHEHUA B

KOMMNJIEKTHOCTb U3aenu4.
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11 FapaHTUMHbIE 0GA3aTenbLCTBa

11.1 W3rotoBuTenb rapaHTMpyeT COOTBETCTBME MpubOopa TPebGOBaHWAM TEXHUYECKUX YCHOBUMA
npu cobniofeHnn yCrioBuiA aKCnyaTaumum, TPaHCNOPTUPOBAHNS, XPaHEHMS N MOHTaxa.

11.2 MapaHTUIAHBIN CPOK BKCnnyaTauumn 24 mecsiLa co AHSA NPOAAXW.

11.3 B cnyyae Bbixoga npubopa u3 CTpos B TeYeHWe rapaHTUMHOrO cpoka npu cobniopeHun
nonb3oBaTenem YCroBUI 3KCMIyaTaumu, TPaHCMOPTUPOBAHWUS, XPaHEHUS U MOHTaxa npeanpusitie
N3roToBUTENb 06A3YETCSA OCYLLECTBUTL €ro 6ecnnaTtHbIi PEMOHT UMK 3aMeHy.

11.4 TMopspok 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.

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

O6wmin Bua npubopa C yKasaHUSIMW HOMEPOB KMEMM W HauMEHOBaHWSMW CBETOAMOA0B
npeacTaeneH Ha pucyHke b.1, HasHayeHne knemm npueedeHo B Tabnuue b.1, cxembl nogknoveHns
npubopa npeacTaBneHbl Ha pucyHkax b.2 n B.3.
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HS-485 Bxopw Tvna «TOK»
PucyHok B.1

MpumeyaHue — KHomka nepexoda B pexum «3aBOACKME CETEBble HACTPOWKM» pacrnofioxeHa
noA KpblLKor kopnyca ¢ Mapkmposkon «3AB. HACTP. RS-485».
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Ta6bnuua B.1 — HazHayeHMe KOHTaKTOB KIIeMMHOW KOnoaku npubopa

Homep HanmeHoBaHue HasHauyeHue
1 L Mutanne ~ ot 90 go 264 B
2 N Mutanwe ~ ot 90 go 264 B
3 NC He nogkntoveH
4 Ua Bxoa 1 nameperus HanpskeHus
5 UN Hevitpanb (Bxoabl M3aMepeHus HanpskeHns)
6 Us Bxoga 2 namepeHus HanpshkeHus
7 UN Hentpanb (Bxoabl namepeHns HanpskeHus)
8 Uc Bxoa 3 namepeHus HanpshkeHus
9 UN Hevitpanb (Bxoabl M3aMepeHns HanpskeHns)
10 A RS-485 nuHua A
11 B RS-485 nuHna B
12 NC He nopkntoueH
13 1A Bxog 1 nameperus Toka
14 INA Hentpanb (Bxoa 1 namepenus toka)
15 B Bxoga 2 nameperus Toka
16 INB Hewitpanb (Bxoa 2 namepeHus Toka)
17 Ic Bxoa 3 nameperus Toka
18 INC HenTpanb (Bxoa 3 namepenus toka)

Mpumeyanune — Konmakmsi Heimpanu 5, 7, 9 06beduHeHbl mexdy cobod.
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N
A_L101«—> ps 485
B |[11}e——
B B
Ina | 14 —
] 15 L___F
Ing ﬁ Rea
lc |17 I
Inc | 18 FUT
Un | 4 —

FU2

U | 6 '_|FU3
Uc | 8 =
Un

& B A N

FU1, FU1, FU3 — nnaBkve npegoxpanutenu 1,0 A/ 600 B (tTvna BMNT6-33)
PucyHok B.2 — NMopkntoyeHne npubopa k TpexdasHom cetu
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INB | 16
Ic 117 13
INC | 18
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PucyHok B.3 — NogkntoueHne npubopa k TpexdasHom ceTu Yepes cornacyrowme

TpaHccopmaTopbl
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MpunoxeHne B. OOWMe cBeaeHUs1 o NpoTokonax oomeHa RS-485
B.1 MNapameTtpbl npotokona OBEH, niaekcauumsa napametTpoB

MapameTpbl B Npubope pasgenstoTcs Ha ABe rpynibl: KOHUIypaLMOHHbIE U ONepaTUBHbIE.

KoHdurypaumnoHHble napameTpbl — 3TO NapaMeTpbl, onpeaenstoLmne KoHdurypaumo npubopa,
3Ha4yeHus, KOTopble NoMb3oBaTeNb NPMCBaNBAET C MOMOLLbIO MPOrpaMMbl-koHurypartopa.

KoHdpurypaumoHHbIMM  napameTpamy HacTpauMBaeTcsi CTpykTypa npubopa, onpegensioTcs
ceTeBble HAaCTPOMKU U T.4.

YCTaHOBNEHHbIE 3HAYEHUs] KOHMUIypaLMOHHbIX MapamMeTpoB XPaHATCS B 3HEProHe3aBUCKMMOM
namsiTu NpMbopa 1 COXPaHSIKTCS NP BbIKITOYEHUN NMUTAHUS.

OnepaTtvMBHbIe MapameTpbl — 3TO NapamMeTpbl, MepeHocslme MHMOPMALMIO O COCTOSHUM
npubopa Ha TeKyLUMI MOMEHT BPEMEHMW.

3HayeHnss B onepaTMBHble MapamMeTpbl BHOCUT nNpubop Mo pesynbTatam WU3MEPEHUN,
BbIYMCIIEHMA UNWU MNpounx AenctBuin. OnepaTvBHble MapameTpbl OOCTYMHbl Ha YTEHWe OpYyrvMu
npubopamu cetn unu nporpammamu MK npu obpaiyeHnmn k npubopy. Kaxaebin napametp nMmeeT mms,
cocTosiLee 13 NaTMHCKUX ByKB (40 YeTblpex), KOTopble MOTyT ObITb pa3aeneHbl TOUKaMu, U Ha3BaHue.

OnepaTuBHble MapameTpbl He MMetT uHaekca. OHU MHOEKCUPYIOTCS Yepe3 ceTeBol agpec. B
npubope ecTb HECKOMNbKO onepaTuBHbIX MapamMeTpoB.

B.2 BazoBbIi agpec npu6opa B cetn RS-485

Kaxabii npnbop B ceTn RS-485 fomkeH MMeTb CBOW YHUKanbHbI 6a30BbI agpec.

Appecauus B npotokone OBEH

[nuHa 6a3oBoro agpeca onpefenseTcsa napameTpom A.Len npu 3agaHum ceTeBbiX HacTpoek. B
agpece MoxeT 6biTb 8 nnbo 11 6ut. CoOTBETCTBEHHO, AMana3oH 3Ha4YeHuin 6a3oBoro agpeca npu 8-
6utHol agpecauum — ot 0 go 254, a npu 11-6utHon agpecauum — ot 0 go 2039.

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

BasoBbIln agpec kaxporo cneaytoLlero npubopa B ceTn 3agaeTcs criedyowmm obpasom:
[6a3oBbIN agpec npeapiayLero npubopa] +1.

Appecauus B npotokone ModBus

[vanasoH 3HaueHui 6asoBoro agpeca B npotokone ModBus — ot 1 go 255.
LLinpokoBeLaTenbHbIn agpec B npotokone ModBus — 0.

Appecauus B npotokone DCON
[nanasoH 3Ha4eHun 6a3oBoro agpeca B npoTtokonie DCON — ot 0 go 255.

B.3 MacTtep cetn

[ns opraHusaumm obmeHa AaHHbIMK B ceTu no uHTepdericy RS-485 Heobxogum MacTtep ceTu.
OcHoBHasi yHkUusi MacTtepa ceTm — uHUUMMpoOBaTb OOMEH [AaHHbIMU Mexay OTnpaBuTenem u
Monyyatenem pAaHHbIX. [pnbop He moxeT ObiTe MacTepoM ceTu, OH BbICTYyNaetr B pomnu
MonyyaTtens AaHHbIX.

B kayectBe MacTtepa ceTn MOXHO NCMONb30BaTh:

— nporpammupyemble koHTponnepsl (MJ1K);

— [IK c nogkntoyeHHbIM npeobpasoatenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unu
USB/RS-485 (Hanpumep, OBEH AC4).

B npotokone OBEH npegycmoTpeH Tonbko oavH Mactep ceTtum.
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MpunoxeHue I'. KomaHabl ynpaBneHna npubopom no cetn RS-485

I'.1 KomaHgbl npotokona OBEH
KomaHgbl npotokona OBEH npeactaenexb B Tabnuue I.1.
Ta6nuua .1 — Komangbl npotokona OBEH

KomaHnpa HASH | daHHble 3anucu/yteHus Tvn MpumeyaHue
AaHHbIX
O6Lwwme napameTpbl npubopa
HasBaHwne npubopa 0xD681 |Ctpoka ASCII, 8 6anT: char[8] |Tonbko yTeHune
dEv M3110-3M
Bepcus MO 0x2D5B |Ctpoka ASCII, 5 6ainT: char[4] |Tomnbko YyTeHue.
VEr VX.yy YcTtaHaBnvBaeTcs
X — Homep Bepcun, npeanpusTeM-
YY- Homep noasepcumn N3rotoBUTENEM
CeTteBble napameTpbl
CkopocTb 06meHa 0xB760 |0 — 2400 6ut/cek unsigned | 3anucb/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 | AaHHble 3anucu/4TeHus Tun MNpumeyanus
AaHHbIX
[nuHa crnoBa AaHHbIX 0x523F |0 —7 6uT; unsigned |3anucb/YTeHune.
Len 1-86ur char Mo ymonyaHuro — 1
Tun KOHTPONSA YeTHOCTM 0xE8C4 |0 — Her; unsigned | 3anuce/YTeHue.
PrtY 1 — YyeTHOCTb; char Mo ymonyaHuro — 0
2 — HeYeTHOCTb
Konuuyectso cton-6ut 0xB72E |0 — 1 cTon-6uT; unsigned |3anucb/YTeHune.
Shit 1 -2 cron-6ut char Mo ymonyaHuro — 0
3apepxka otBeTa npubopa, | 0xCBF5 |oT 0 go 255 unsigned | 3anuck/YTeHne.
MC char Mo ymonyaHuto —2
rS.dL
CeTeBolt TaiMayT, cek 0xBEC7 |oT 0 pgo 600 unsigned |3anuck/YTeHue.
t.out short  [[1o ymonyaHuto —
600
Apnpec npubopa 0x9F62 |oT 1 po 2039 unsigned | 3anuck/\TeHue.
Addr short | [lo ymonyaHuro —16
Twn npoTokona 0x77A0 |0 — ModBus ASCII; unsigned |3anucbk/YTeHne.
T.pro 1 — ModBus RTU; char o ymon4aHuto —2
2 — OseH;
3 -DCON
[nunHa ceTeBoro agpeca 0x1ED2 |0 — 8 6uT; unsigned | 3anuck/MTeHune.
A.Len 1—116ur char Mo ymonyaHuro — 0
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MpoaonxeHune Tabnuubi .1

Komanga HASH | [laHHble 3anucu/4TteHus Tvn MpumeyaHus
AaHHbIX
Kop nocnepnHen ceteBon 0x0233 |Cm. Tabnuuy .2 unsigned | Tonbko YTeHne
oLmnbkm char
n.Err
KoHdurypaumnoHHbie napameTpbl
Bant ctartyca 0x9C5B |YTeHue: unsigned | Tonbko YTeHve
Stat 0 — owwnbka EEPROM; char
1 — owwmbka cBsizu ¢ ALIMT,
2 — owwmnbka NpUMeHeHNs
napameTpoB;
4 — BbIXOA 3a rpaHuLy
OunanasoHa dasa A;
5 — BbIXOp, 32 rpaHuLly
OunanasoHa gasa B;
6 — BbIXO 3a rpaHuLy
OunanasoHa pasa C
Pexum paboTbl 0x5304 |Cm. Tabnuuy I".3 unsigned | 3anuck/UTeHne.
Mode short |10 ymonyaHuro — 0
3HaueHue koadpurumeHTa OXAADF |ot 0,001 go 9999 float B3anuce/UTeHue.
TpaHcdhopmauum o ymonyaHuto — 1,0

HanpsikeHusl No Bxoaam
N.u
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MpoaonxeHune Tabnuubi .1

Tun

Komanga HASH | [laHHble 3anucu/4TteHus MpumeyaHus
AaHHbIX

3HaueHne KoahduumeHTa 0x91EC |ot 0,001 o 9999 float  |3anuce/MTeHve.
TpaHcdopmaLum Toka no Mo ymonyaHuro — 1,0
BXo4am

N.i
MpumeHeHne napameTpoB 0x8403 |0x0081 — npyMeHUTb 1 unsigned | Tonbko 3anuchb.

APLY COXpaHUTb HACTPOWKN B char [Mocne npumeHeHus

3HEeproHe3aBUCUMYHO N cCoOXpaHeHus
namsiTb 3HayeHue 3Toro
napameTtpa cTaHeT
0x0000
OnepaTuBHbIE NapameTpbl

3HaveHne N3MepeHHoro 0x7174 float Tonbko YTeHne
HanpsbkeHus rno Bxogy A

In.ul
3HaveHne n3mepeHHoro 0x4C28 float Tonbko YTeHue
HanpsikeHus no Bxody B

In.u2
3HaveHne n3mMepeHHoro 0xDDD1 float Tonbko YTeHue

HanpsbkeHus rno exogy C
In.u3

40




MpoaonxeHune Tabnuubi .1

KomaHpa

HASH

[aHHble 3anucu/yTeHus

Tun
AaHHbIX

MpumeyaHus

3HaveHne n3mMepeHHoro Toka
no exogy A
In.il

0x6693

float

TonbKo YTeHne

3HayeHne n3MepeHHoro Toka
no sxoay B
In.i2

0x5BCF

float

Tonbko YTeHne

3Ha4eHne N3MepeHHoro Toka
no exogy C
In.i3

0xCA36

float

Tonbko YTeHne

3HayeHne nsmepeHHon
NOJSIHOW MOLLHOCTU MO
Bxoay A

In.S1

0xB071

float

TonbKo YTeHne

3HaveHne n3mepeHHom
MOMHOM MOLLHOCTM MO
Bxoay B

In.S2

0x8D2D

float

TonbKo YTeHne

3HaveHne n3mepeHHom
MOMHOM MOLLHOCTM MO
sxoay C

In.S3

0x1CD4

float

TonbKo YTeHne
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MpoaonxeHune Tabnuubi .1

KomaHpa

HASH

[aHHble 3anucu/yTeHus

Tun
AaHHbIX

MpumeyaHus

3HaveHne n3mepeHHom
aKTVBHOWM MOLLIHOCTM MO
Bxoay A

In.P1

0x1A05

float

TonbKo YTeHne

3HaveHne n3MmepeHHom
aKTVBHOW MOLLHOCTY MO
Bxoay B

In.P2

0x2759

float

TonbKo YTeHne

3HayeHne nsmepeHHon
aKTUBHOW MOLLHOCTY MO
sxoay C

In.P3

0xB6A0

float

TonbKo YTeHne

3HaveHne n3mepeHHom
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

KomaHpa

HASH

[aHHble 3anucu/yTeHus

Tun
AaHHbIX

MpumeyaHus

3HaueHne n3mepeHHom
peakTMBHON MOLLHOCTM MO
sxoay C

In.Q3

0xD08C

float

TonbKo YTeHne

3HaveHne n3amMepeHHoro
KO3 mLMEeHTa MOLLHOCTH
no exogy A

cos.1

O0x1E31

float

Tonbko YTeHne

3HayeHne nsmepeHHoro
Ko3adhhMLMEHTA MOLLHOCTH
no sxoay B

cos.2

0x236D

float

TonbKo YTeHne

3HaveHne N3MepeHHoro
KoadpumLmeHTa MOLLHOCTH
no sxoay C

cos.3

0xB294

float

Tonbko YTeHne

3HaueHne n3mepeHHom
4acToTbl CeTH
in.F

0x1425

float

TonbKo YTeHne

3Ha4eHne N3MepeHHOro
¢a3oBoro yrna no
Bxogam AB

vB.12

0x6B3B

float

Tonbko YTeHne
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MpoaonxeHune Tabnuubi .1

Komanga HASH | [laHHble 3anucu/4TteHus Tvn MpumeyaHus
OaHHbIX

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

3HayeHne nsmepeHHoro 0x9762 float Tonbko YTeHune
¢a3oBoro yrna no
Bxogam CA

vB.31

3HayeHne nsmepeHHoro 0x9704 float Tonbko YTeHune
MeXdasHOro HanpsPKeHWs no
Bxoay AB

VRM.1

3HayeHne nsmepeHHoro O0xAA58 float Tonbko YTeHune
MeXa3HOro HanpsKeHus no
Bxogy BC

VRM.2

3HayeHne nsmepeHHoro 0x3BA1 float Tonbko YTeHune
MeXda3HOro HanpsKeHust no
Bxogy CA

VRM.3
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OKoHu4aHue Tabnuubi .1

Komanpga HASH | [laHHble 3anucu/4yteHus Tvn MpumeyaHus
AaHHbIX
MapameTpbl KANMGPOBKU*

3HauyeHne makcmarnbHoro 0x5922 |ot 100 go 300 float 3anucbk/HTeHne.
HanpsKeHWs, CNosb3yemoro Mo ymonyaHuro —
npu KanmbpoBke 300

Uk.hi
3HayeHne MMHUMarnbHOro 0xDBB7 |oT 1 oo 10 float 3anuck/HUTteHue.
HanpsKeHWs, NCrNosb3yemoro Mo ymonyaHuro — 6
npu KanmbpoBke

Uk.lo
3HayeHne MmakcmanbHoro 0x1620 |oT 1005 float 3anuck/UTeHue.
TOKa, UCMonb3yemoro npu o ymonyaHuro — 5
KanMbpoBke

Ik.hi
3HavyeHne MMHUMarbHOro 0x94B5 |oT1 0,01 go 0,1 float 3anuck/HUTteHue.

TOKa, UCMOSb3yeMoro npu
KanMbpoBke
lk.lo

o ymon4aHuto —
0,02

* — Kanubposka npnbopa BbINOMHAETCA TONbKO Ha NpeanpusiTumn-udrotosutene. MameHsTb
napameTpbl kannbpoBKM He pekoMeHayeTCs
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Tabnuua .2 — Kopg nocnenHen ceteBon owmbkm (0x0233 — Hash gnsa npotokona OBeH,
0x000F — HoMep nepBoro pernctpa Ans nporokona Modbus)

Kon OnucaHue
0 Be3oLlwmnboyHbIN npuem Kagpa
2 3agaHHO nonoXeHue ToYKW, NpesblluakLee 3
3 MonbiTka Mmogndukaumm ROM napameTpa
33 AnnapaTHas olmbKka KagpupoBaHns
39 HeBepHas koHTpornbHas cymma kagpa
40 He HaiigeH geckpuntop
49 Pa3smep nons AaHHbIX HE COOTBETCTBYET OXMAaeMOMY
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Ta6nuua .3 — KogupoBaHue pexuma pabotbl (0x5304 — Hash ansa npotokona OBeH;
0x0011 — Homep nepBoro pervcTpa ansa nportokona Modbus)

Homep 6uta

HasHauyeHue

15 Vcnonb3oBaTh Lenble 3Ha4YeHns KoadduumneHTa TpaHcopmanmn

14 Owwnbka YepenoBaHus a3

8 CrtapT kanubpoBku

7 Oxupgaet U = 100B, | = 1A, cos(fi) = 1. KannbpoBka 3aBepLueHa

6 Oxwupaet U = HiVoltage , | = HiCurrent, cos(fi) = 0,5

2 Oxwupaet U = LoVoltage, | = LoCurrent

1 Oxwupaet U = HiVoltage | = HiCurrent

0 Owwubka kanmbpoBku. He yaanock BbINOMHWUTE KanMbpoBKy
MpumeyaHus

1 [ns npepbiBaHWS KannbpoBku HeOBX0ANMO yCTaHOBUTL BUT 9, Npu 3TOM ycTaHaBnuBaeTcs ouT
owwmnbku — 6ut 0.

2 Butbl Homep 8-0 ncnone3ytoTes Npu kanubposke npudopa. 3Havenns HiVoltage/ HiCurrent n
LoVoltage/LoCurrent (COOTBETCTBEHHO 3HAYEHMSA MAKCMMAarbHOrO HanpsXKeHWs/Toka 1 MUHMMarnbHOro
HanpshkeHWsi/Toka Npy kanMbpoBke) 3a4at0TCst C MOMOLLIbIO NapamMeTpoB KanvbpoBku (CM. Tabnuubl

F1u.T6).

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

[ns npotokona ModBus peann3oBaHo BbIMOMHEHUE CREAYIOWNX PYHKLMIA:

— 03, 04 (read registers) — YTeHne OOHOrO UMW HECKOMbKNUX PErMCTPOB;

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

— 16 (preset multiple registers) — 3anMcb HECKONBKMX PErMCTPOB;

— 17 (reportslavelD) — YyTeHne nmeHn npubopa 1 Bepcuu NporpaMmei.

Ecnu agpec npubopa paseH Hynto, ans npotokona ModBus 3To LuMpokoBeLLaTenbHbI agpec, n
npubop GyaeT BbINOMHATL KOMaHAbl 3anucy (6, 16), Ho He ByaeT OTNPaBNATb KBUTAHLMW Ha NPUHSATbIE
KomaHApl. Ha agpeca 6onee 247 npubop pearnpoBatb He OyaeT.

[nsa dyHkumin 06 1 16 Npu NonbITKe 3anMcaTtb PerncTpbl, NpeaHa3HauYeHHbIe TOSNbKO ANs YTEHWS,
UM Npu MNonbiTke obpalleHust K HeCyLLecTBYIOLWMM permctpaMm Bo3Bpaliaetcs owwmbka 1 («lllegal
functiony).

CTpykTypa 3anpoca u orBeTa Ansi pyHkumm 17

PyHKUMA NO3BONSET NOMYYUTb UMS NPUOOPa 1 BEPCUIO NPOrpaMMHOro obecneyeHus.

B Ttabnuue .4 npeacraBneH 3anpoc Ha YTEHWE UMEHWU M BEPCUU MPOrpaMmmHoro obecneveHus
npubopa c agpecom 12.

Ta6bnuua .4
Anpec DyHKUMA KoHTponbHas cymma
12 17 Y4
OTBeT Ha dyHkumo 17 npeacrasneH B Tabnuue I.5.
Tabnuua .5
Appec ®yHkuma | Kon-Bo 6arT AaHHbIX [aHHble 18 6anT KoHTponbHas cymma
12 17 18 M3110-220.3M Y4
VX.YY

Mpumeyanue — MNona X n YY onpenensiotcs NpeanpusaTMeM-usrotoButenem.
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MapameTpbl npoTokona ModBus npvBeaeHsbl B Tabnuue I.6.
Ta6bnuua .6 — Komangbl npotokona ModBus

Homepa
Mapawmer ermcTpos faHHRE Tun MpumeyaHue
p P p POB, p
HEX 3anucu/yTeHunsa OaHHbIX
O6Lwme napameTpbl
HasBaHwne npubopa 0x0000, |Ctpoka ASCII, 8 6awnt char[8] |Tonbko YTeHue
0x0001, |M3110-3M
0x0002,
0x0003
Bepcusa MO 0x0004, |Ctpoka ASCII, 4 6ant char[4] |Tonbko YTeHue.
0x0005 |Vx.yy YcTtaHasnveaeTcs
X — Homep Bepcuu, npeanpusTuem-
YY— Homep nogBepcun N3rotoBUTENEM
CeTeBble NapamMeTpbl
CkopocTb 0bmeHa 0x0006 |0 — 2400 6ut/cek unsigned | 3anuce/YTeHne
1 — 4800 6but/cek char o 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 6uTt/cek
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MpopomnxeHue Tabnuubi .6

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

1-86ur char o ymonyaHuro — 1
Twvn KOHTPONS YeTHOCTH 0x0008 |0 —HeT 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 o ymonyaHutro —2
CeTteBon TaiMayT, cek 0x000B |ot 0 go 600 unsigned |3anuce/YTeHue.

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

1 — Modbus RTU char Mo ymonyaHuro —2

2 — OBeH

3 - DCON
[nunHa ceTeBoro agpeca 0x000E |0 — 8 6uT; unsigned |3anucb/YTeHue.

1—116ut char Mo ymonyaHuro — 0
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MpopomnxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, MpumeyaHue
HEX 3anucu/uTeHus AaHHbIX
Kon nocnenHen ceteBom 0x000F |Cwm. Tabnuuy IM.2 unsigned | Tonbko YTeHue
oLwmnobkm char
KoHdpurypaumnoHHbie napameTpbl
Bant ctartyca 0x0010 |0 — owwnbka EEPROM; | unsigned | Tomnbko YteHune
1 — owwmbka cBA3n C char
AL,
2 — owmnbka
NpUMeHeHus
napameTpoB;
4 — BbIXOA 3a rpaHuLy
OunanasoHa gasa A;
5 — BbIXOp 3a rpaHuLy
OunanasoHa gasa B;
6 — BbIXOA, 3a rpaHuLly
AunanasoHa ¢asa C
Pexum paboTsbl 0x0011 |Cm. Tabnuuy .3 unsigned | 3anuce/UTeHne
short o ymony4aHuto — 0
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MpopomnxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uTeHus OaHHbIX
MonoxeHune AeCATUYHON 0x0012 |0 —(-); unsigned | 3anuce/MTeHue.
TO‘-I(I:(tI)/I qf LIENIOM 3HauYeHun ; - E_:g char |[lo ymonyaruto — 0
koatpmumneHTa '
TpaHcgopMaLmMm HanpsiKeHUs 3-(—)
no BXoaam
Lienoe sHavyeHue 0x0013, |oT 1 409999999 unsigned |3anucb/YTeHue.
KoadppumLmeHTa 0x0014 long Mo ymonyaHuro — 1
TpaHcopMaLmMmn HanpsXKeHns
Mo BXOA4AM CO CMelLLeHne
TOYKM
MonoxeHne JeCATUYHON 0%x0015 |0 —(-); unsigned | 3anuce/YTenue.
TOYKM B LIENOM 3HaYeHun = (=) char Mo ymonyaHuro — 0
KoahdrLmeHTa 2= (=),
3— ()

TpaHcopmaLumm Toka rno
BXoJam
Lienoe sHauyeHue 0x0016, |oT 1 4o 9999999 unsigned | 3anucb/YTeHve.
KoahpuLmMeHTa 0x0017 long Mo ymonyaHuro — 1

TpaHcdopmaLmm Toka no
BXOZ1aM CO CMeLLeHne TOYKM
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MpopomnxeHue Tabnuubi .6

Homepa

[OaHHble Tun
MapameTp perucTpos, / MpumeyaHue
HEX 3anucu/uTeHus OaHHbIX
MonoxeHune AeCATUYHON 0x0018 |0 —(--); unsigned | 3anuce/MTeHue.
TOUKM B LIENOM 3Ha4eHUM 1= (=) char |[lo ymonyaruto — 0
MN3MEPEHHOTO HaMpPsHKeHNs No %: E_:g
BXo4am :
MonoxeHne AeCATUYHOMN 0x001F |0 — (--); unsigned |3anucb/MTeHue.
TOUKM B LIEMNOM 3Ha4eHWM 1= (=) char |[lo ymonyaruto — 0
M3MEPEHHOro Toka No BXogam %: E_:g
MonoxeHune AecATUHHOMN 0x0026 |0 —(-—); unsigned |3anuce/MTeHue.
TOUKM B LIENOM 3HaueHWM 1= () char  |[lo ymonyaHuto — 0
M3MEPEHHOW MOSHON :2,) _ E_:g
MOLLIHOCTY MO BXO4am
MonoxeHne AeCATUYHOM 0x002D |0 —(----); unsigned | 3anuce/YTeHue.
TOYKM B LIENOM 3HaYeHNM 1= () char |lo ymonyaHuto — 0
N3MEPEHHON aKTUBHOMN :2,) _ E_:g
MOLLHOCTM MO BXO4am :
MonoxeHne AeCATUYHOM 0x0034 |0 —(-) unsigned |3anucb/MTeHue.
TOYKM B LLENIOM 3Ha4YeHUn ; — char o ymonyaHuto — 0
3

M3MEPEHHOWN peakTUBHOM
MOLLIHOCTY MO BXOAam

—~—r
D
V-
T
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MpopomnxeHue Tabnuubi .6

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

MonoxeHune AeCATUYHOMN 0x003B |0 —(-—-); unsigned |3anucb/MTeHue.
TOUKM B LIENOM 3Ha4eHUM 1= (=) char |[lo ymonyaruto — 0
M3MepeHHOoro KoadduumeHTa :2,) _ E_:g
MOLLHOCTM MO BXo4am :
MonoxeHne AeCATUYHOMN 0x0042 |0 —(--); unsigned |3anucb/MTeHue.
TOUKM B LIEMNOM 3Ha4eHWM 1= (=) char |[lo ymonyaruto — 0
MN3MEPEHHON YacTOTbl CeTH :2,) _ E_:g
MonoxeHune AecATUHHOMN 0x0045 |0 —(--); unsigned |3anuce/MTeHue.
TOUKM B LIENOM 3HaueHWM 1= () char  |[lo ymonyaHuto — 0
n3MepeHHoro asoBoro yrna :2,) _ E_:g
no Bxogam :
3HaueHne KoapduumeHTa 0x004C, |ot 0,001 no 9999 float |3anuce/MTeHue
TpaHcopmMaumn HanpsxkeHus | 0x004D o ymonyaHuto —
no BXoZ4am C nnasatoLlem 1,0
TOYKOMN
3HaveHune koapdurLmeHTa 0x004E, |ot 0,001 go 9999 float 3anuck/UteHne
TpaHcdopmaLumn Toka no 0x004F 1o ymon4aHuto —

BXOZaM C nnaBatoLlent TOHKON

1,0
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MpopomnxeHue Tabnuubi .6

Homepa
HaHHble Tun
MapameTp perucTpos, MpumeyaHue
3anucu/uTeHns AaHHbIX
HEX
lMpumeHeHve napameTpoB 0x007C |0x0081 — npumeHnTb 1 | unsigned | Tonbko 3anuchb.
COXpaHWUTb HACTPONKN char Mocne
B 9HEProHe3aBUCMMYyLo NPYMEHEHNS
namsTb COXpaHeHusi
3HayveHue 3Toro
napameTpa ctaHeT
0x0000
OnepaTBHbIe NapameTpbl
Llenoe 3HaveHve 0x0019, signed | Tonbko YTeHune
N3MepeHHOro HanpsbkeHns no | 0x001A long
Bxogy A
Llenoe 3HauyeHune 0x001B, signed | Tonbko uTeHune
M3MepPEeHHOro HanpsbkeHns no | 0x001C long
Bxoay B
Llenoe 3HayeHve 0x001D, signed | Tonbko YTeHne
M3MepPEHHOro HanpsbkeHns no | 0x001E long
Bxoay C
Llenoe 3HayeHve 0x0020, signed | Tonbko YTeHne
M3MEPEHHOro ToKa Mo Bxoay 0x0021 long
A
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MpopomnxeHue Tabnuubi .6

Homepa

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

Llenoe 3HayeHve 0x0022, signed | Tonbko YTeHue
MN3MEpPEHHOro Toka Mo Bxoay 0x0023 long
B
Llenoe 3HauyeHune 0x0024, signed | Tonbko YTeHune
M3MEPEHHOro ToKa Mo BXxoay 0x0025 long
C
Llenoe 3HayeHve namepenHon | 0x0027, signed | Tonbko YTeHne
NMOSTHOM MOLLHOCTY NO BXOAY 0x0028 long
A
Llenoe 3HavyeHue namepenHon | 0x0029, signed | Tonbko YTeHne
NOSHOW MOLLHOCTW MO BXo4y 0x002A long
B
Llenoe 3HauyeHne nsmepeHHor | 0x002B, signed | Tonbko UTeHune
NOSHOW MOLLHOCTY MO BXO4y 0x002C long
C
Llenoe 3HayeHue namepeHHoi | 0x002E, signed | Tonbko YTeHne
aKTUBHOW MOLLIHOCTM MO 0x002F long

Bxoay A
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MpopomnxeHue Tabnuubi .6

Homepa

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

Llenoe 3HayeHue namepeHHon | 0x0030, signed | Tonbko YTeHue
aKTUBHOW MOLLIHOCTM NO 0x0031 long
Bxoay B
Llenoe 3HayeHue namepeHHor |  0x0032, signed | Tonbko YTeHune
aKTUBHOW MOLLIHOCTM MO 0x0033 long
Bxoay C
Llenoe 3HayeHve namepenHon | 0x0035, signed | Tonbko YTeHne
pPeakTMBHOM MOLLHOCTM MO 0x0036 long
Bxoay A
Llenoe 3HayeHue namepenHon | 0x0037, signed | Tonbko YTeHne
peakT1BHOWN MOLLHOCTH NO 0x0038 long
Bxoay B
Llenoe 3HauyeHue namepeHHor |  0x0039, signed | Tonbko YTeHune
peakTMBHON MOLLHOCTM MO 0x003A long
Bxoay C
Llenoe 3HayeHve 0x003C, signed | Tonbko YTeHne
n3mMepeHHoro koadgumumeHTa | 0x003D long

MOLLIHOCTM no Bxoay A
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MpopomnxeHue Tabnuubi .6

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

Llenoe 3HayeHve 0x003E, signed | Tonbko YTeHue
n3mepeHHoro koadduumerta |  0x003F long
MOLLIHOCTY o Bxoay B
Llenoe 3HauyeHune 0x0040, signed | Tonbko YTeHune
N3MepeHHoro koaduumeHTa 0x0041 long
MoLLHOCTH no Bxoay C
Llenoe 3HayeHve nameperHon | 0x0043, unsigned | Tonbko YTeHne
4acToTbl CEeTN 0x0044 long
Llenoe 3HauyeHune 0x0046, signed | Tonbko YTeHune
n3MepeHHoro asoBoro yrna 0x0047 long
no sxoay AB
Llenoe 3HayeHve 0x0048, signed | Tonbko YTeHne
n3MepeHHoro asoBoro yrna 0x0049 long
no sxoagy BC
Llenoe 3HayeHve 0x004A, signed | Tonbko YTeHne
N3MepeHHoro asoBoro yrna 0x004B long
no Bxogy CA
3HaveHne n3MepeHHoro 0x0050, float TonbKo YTeHne
HanpshxeHuns no Bxogy A 0x0051
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MpopomnxeHue Tabnuubi .6

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

3HaveHne n3mepeHHoro 0x0052, float Tonbko YTeHne
HanpshxeHus no sxody B 0x0053
3HaveHne n3mMepeHHoro 0x0054, float Tonbko YTeHne
HanpsikeHus no sxogy C 0x0055
3HauyeHre n3MepeHHoro Toka 0x0056, float Tonbko YTeHne
no sxogy A 0x0057
3HaveHne n3amMepeHHoro Toka 0x0058, float Tonbko YTeHne
no sxoay B 0x0059
3HaveHne n3MepeHHoro Toka 0x005A, float Tonbko YTeHne
no Bxogy C 0x005B
3HayeHve n3mepeHHon 0x005C, float Tonbko YTeHne
NOnHOM MoLHoCTH no Bxogy A | 0x005D
3HayeHne nsamepeHHom 0x005E, float Tonbko YTeHne
NOMHON MOLLIHOCTK No Bxoay B 0x005F
3HayeHne nsamepeHHon 0x0060, float Tonbko YTeHne
nonHomn mowHoctu no Bxogy C | 0x0061
3HauyeHne n3amepeHHom 0x0062, float Tonbko YTeHne
aKTUBHOWM MOLLIHOCTW MO 0x0063

Bxoay A

59




MpopomnxeHue Tabnuubi .6

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

3HaveHne namepeHHom 0x0064, float TonbKo YTeHne
AKTUBHOW MOLLIHOCTM NO 0x0065
Bxoay B
3HaveHne n3mMepeHHow 0x0066, float Tonbko YTeHne
aKTUBHOWM MOLLIHOCTW MO 0x0067
Bxoay C
3HaveHne namepeHHom 0x0068, float TonbKo YTeHne
pPeakTMBHOM MOLLHOCTM MO 0x0069
Bxoay A
3HaveHne n3mepeHHom 0x006A, float TonbKo YTeHne
peakTVBHON MOLLHOCTM MO 0x006B
Bxoay B
3HaveHne n3mMepeHHom 0x006C, float Tonbko YTeHne
peakTMBHON MOLLHOCTM MO 0x006D
Bxoay C
3HaveHne n3mMepeHHoro 0x006E, float Tonbko YTeHne
KoadpmumeHTa mowHocTn no | 0x006F
Bxoay A
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MpopomnxeHue Tabnuubi .6

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

3HaveHne n3mMepeHHoro 0x0070, float TonbKo YTeHne
KoadppmLmeHTa MOLLHOCTH Mo 0x0071
Bxoay B
3HaveHne N3MepeHHoro 0x0072, float Tonbko YTeHne
KoadpmLmeHTa MOLLHOCTH Mo 0x0073
Bxoay C
3HaveHne namepeHHom 0x0074, float TonbKo YTeHne
4acToTbl CeTH 0x0075
3HaveHne n3mMepeHHoro 0x0076, float Tonbko YTeHne
asosoro yrna no sxogam AB |  0x0077
3HaueHne n3mepeHHoro 0%0078, float | Tonbko uteHne
dhasosoro yrna no Bxogam BC |  0x0079
3HaveHne n3mMepeHHoro 0x007A, float Tonbko YTeHne
dasosoro yrna no exogam CA| 0x007B
3HaueHne n3mepeHHoro 0%007D, float | Tonbko uteHne
Mexa3HOro HanpsKeHusi no 0x007E
Bxoay AB
3HaveHne n3mMepeHHoro 0x007F, float Tonbko YTeHne
MeXa3HOro HanpsKeHust no 0x0080
Bxoay BC
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MpopomnxeHue Tabnuubi .6

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

3HaveHne n3mepeHHoro 0x0081, float Tonbko YTeHne
MeXda3HOro HanpsHKeHUs No 0x0082
Bxogy CA
3HaveHne N3MepeHHoro Toka 0x0083, float Tonbko YTeHne
HenTpanu 0x0084
MonoxeHne AecaTu4Hon 0x0085 |0 —(---); unsigned |3anuce/YTeHue.
TOYKV B LIENOM 3HaYeHUu 1= () char  |lo ymonyaHuto — 0
MN3MEPEHHOro MexdasHoro 2 —(-.-);
HanpshkeHns No BXxogam 3—(--)
Llenoe 3HayeHve 0x0086, unsigned | Tonbko YTeHne
N3MEepeHHOro HanpsbkeHus no | 0x0087 long
Bxogy AB
Llenoe 3HayeHve 0x0088, unsigned | Tonbko YTeHve
M3MepPEHHOro HanpsbkeHns no | 0x0089 long
Bxoay BC
Llenoe 3HayeHune 0x008A, unsigned | Tonbko YTeHue
M3MEePEHHOro HanpsbkeHns no | 0x008B long

Bxogy CA
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MpopomnxeHue Tabnuubi .6

Homepa
[OaHHble Tun
MapameTp perucTpos, MpumeyaHue
HEX 3anucu/uTeHus AaHHbIX
MonoxeHune AeCATUYHOMN 0x008C |0 — (-—--); unsigned |3anucb/MTeHue.
TOUKM B LIENOM 3Ha4eHUM 1= () char |[lo ymonyaruto — 0
M3MEPEHHOro Toka HernTpanu %: E_:g
Llenoe 3HavyeHve 0x008D, unsigned | Tonbko YTeHne
N3MEPEHHOro ToKa HenTpanu 0x008E long
MapameTpbl KanNnMGpPoOBKK *
NOMINAL_VOLTAGE 0x008F, |ot 100 oo 300 float 3anuck/UTteHue.
KannbpoBka 0x0090 Mo ymonyaHuro —
300
MINIMAL_VOLTAGE 0x0091, |oT 14010 float Banucb/UTeHne.
kanubposka 0x0092 Mo ymonyaHuro — 6
NOMINAL_CURRENT 0%x0093, |oT 1405 float 3anucb/UTeHue.
KannbpoBka 0x0094 Mo ymonyaHuro — 5
MINIMAL_CURRENT 0%0095, |07 0,01 10 0,1 float | 3anuce/MTeHue.
kanubposka 0x0096 Mo ymon4aHuro —
0,02

MINIMAL_NEUTRAL CURRENT | 0x0097, |oT 14015 float 3anucb/UTeHne.
KannbpoBka 0x0098 Mo ymonyaHutro — 4
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OKoH4aHue Tabnuubi .6

Homepa
n [OaHHble Tun
apameTp perucTpos, ! MpumeyaHue
HEX 3anucu/yTeHus AaHHbIX
CraTyc KanubpoBKM 0%x0099, |oT 0 no 4294967295 unsigned | Tonbko YTeHne
0x009A long
Havano kannbpoBku 0x009B |oT 0 go 65535 unsigned | Tonbko YTeHne
short
dnar nponagaHus gasbl 0%x009C |oT 0 o1 unsigned | Tonbko 3anuceb.
char Mo ymonyaHuro — 0

* — KannbpoBka npuGopa BbIMONHAETCA TONMbKO Ha NPeanpusiTUn-usrotosuTene. MIameHsTb
napameTpbl kKanubpoBKM He PEKOMEHAYeTCs
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.3 KomaHngbl npotokona DCON
I.3.1 NokaHanbHOe CYUTbIBaHUE OAHHbIX

Mocebinka: #AAN[CHK](cr),
roe AA — IByXCMMBOIbHBIV LLECTHaALaTepUYHbIA agpec npubopa (ot 00 go FF);
N — Homep KkaHana (dasbl), cumBonbl 0T 1 fo 3;
[CHK] — aByxcvMBOnbHas LwecTHagUaTepuyHas KOHTPONbHas Cymma;
(cr) — cumBon Bo3Bpata kapeTku (0x0D).
OtBerT: > (maHHble)[CHK](cr),
roe (AaHHbIe) — [OecATUYHOe npeAcTaBneHne pesynbTaTta U3MepeHus Co 3Hakom (MsATb
3HavalLmx 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).

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

3HaueHue Toka I’ (6e3 yyeTta Kj)— 2,000 A;

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

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

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

KoadhdpuumeHT mowwHocTn cose — 1,00;

3HauyeHwne vactoTtbl F — 50,00 Iu;

KoadhduumeHT TpaHcdopmaumm no Hanpsbkeruio Ky — 1000,000;

KoadhdpuumeHT TpaHcchopmaumm no Toky K, — 2000,000.

Mpy cMHTakcu4Yeckomn oLmnbke nnm ownbke B KOHTPOSIBHON CYMME HE BblAAeTCsl HUKAKOro OTBETA.

[pn 3TOM M3MepPEeHHble 3HaYEeHUS HaNPSHKEHNS, TOKa U MOLLHOCTY BbIYMCAIAOTCA No hopMynam:
- M3MepEeHHOE 3HaUYeHME HanpskeHns: Vins = V+Ky =100,00-1000,000 = 10° (B);
- U3MEepEHHOEe 3HaveHue Toka: Ims = 1K, =2,000-2000,000 = 4.10° (A);
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- UI3MEPEHHOE 3HayeHne NofHom MowwHocTh: S = S*~Ky-K; = 200,000-1000,000-2000,000 = 4-10° (B1):
- U3MepeHHoe 3HayeHre akTnBHon molHocTu: P = P“Ky-K; = 200,000-1000,000-2000,000 = 4'108(BT);
- U3MepeHHOe 3HayeHne peakTBHoOM MolHocTH: Q = Q*Ky-K; =0,00-1000,000-2000,000 = O (BT).

.3.2 CunTtbiBaHMEe NUMeHU Npubopa
Moceinka: $AAM[CHK](cr),
roe AA — apgpec npubopa, ot 00 go FF,
[CHK] — koHTponbHasi cymma,
(cr) — cumBon nepeBoaa ctpoku (0x0D).
Otget: |AA(uMs npubopa(8 cumeonos))[CHK](cr).
Mpumep — 'AAM3110-3M[CHK](cr).
[Mpn cMHTakcuyeckom owmndke nnm ownbke B KOHTPOMbHOW CyMMe, a Takke Npu 3anpoce AaHHbIX
C HecyLeCTBYIOLLEro KaHana He BblAaeTcsl HUKaKoro oTeeTa.

.3.3 CuutbiBaHME Bepcuu nNporpamMmmbi 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 omnbke nnu owmbke B KOHTPOSILHON CyMME, a Takke Npu 3anpoce AaHHbIX

C HecyLleCTBYyOLEero KaHana He BblAaeTCA HAKAKOro oTeeTa.
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