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HacTosiliee pykOBOACTBO MO 3KCnnyaTauuu nNpefHasHayeHO [Ansi O3HaKoMMeHuWst notpebutenen c
HasHayeHneM, MoAeNsiMU, MPUHUMUMNOM [OEWCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KChnyatauuen u oGCnyxuBaHuem
moayns auckpetHoro BeBoga RIO-DI16.

BHUMAHUE ! Mepen vcnonb3oBaHWeM Moayns, noxanyncra, 03HakoMbTECh C
HaCTOALLVM PYKOBOACTBOM MO 3KCMyaTaLum.

MpeHebpexeHne Mepamy nNPegoCTOPOXHOCTU W NpaBunamu
aKcnnyatauum MOXeT CTaTb MPUYMHON TPaBMMPOBAHUSA MepcoHana unm
nospexaeHnsa obopynosaHus!

B c¢BA3M Cc nocTosiHHOW paboTo No COBEPLUEHCTBOBaHUIO
MOAyns,  MNOBbIAKWENW  ero  HagexHoCTb U ynyywawoowen
XapaKTepUCTMKKN, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3Ha4MTENbHbIe
N3MEHEHUSs], He OTPaXKEHHbIE B HACTOSALLEM N3OaHWUN.

1 OnucaHue moayns

1.1 HasHa4yeHune moayns

1.1.1 Mogynb anckpetHoro Beoga RIO-DI16 npegHasHaveH anga npuema u npeobpasoBaHus B LMEPOBYHO
¢opMy CUrHanoB OUCKPETHbLIX AaTYMKOB.

1.1.2 Mogyne RIO-DI16 npegHasHayeH Ans NOCTPOEHUS pacrpedeneHHbIX CUCTEM KOHTPOons W
ynpaBneHns TEXHONMOrMYeCckUMM o6beKTaMm.

1.1.3 B mogynsix RIO-DI16 wucnonb3yeTca WHTENnekTyanbHas cuctema BbiBOAA, rAe Kaxabll Moaynb
UMEET BCTPOEHHbIA MUKPOMPOLIECCOP, BLIMOMHSIOWMA CBOM 3adadv U QyHKuMM no obpaboTke curHanos
He3aBMCUMO OT GrioKa LieHTpanbHOro npoLeccopa KOHTpornepa unmu KoMnbTepa.

1.1.4 Mopynb RIO-DI16 BbINONMHEH kak camoCToATENbHOE usfgenue, MHAMOPMaLMOHHBIA OOMEH C KOTOPbIM
ocyulectBngetca no uHtepdericy RS-485 no npotokony MODBUS RTU, 4to nossonsieT ucnonb3oBaTb €ro B
KayecTBe yOaneHHOro yCTpowcTBa AMCKPETHOro BBoAa npu paboTe B COBPEMEHHbIX CeTSAX ynpaBneHus n cbopa
MHopMaLmK.

1.2 O603HayYeHne moayns Npu 3aKkase U KOMMIEKT NOCTaBKN

1.2.1 Mogynb 0603HavaeTcs criegyrowmm obpasom:

RIO-DI16-A
roe:
A — nonsipHOCTb NUTaHUSA AUCKPETHbIX BXoAoB (06LWwui Bxona)

1 - ogHononspHeble BxoAbl (C 06LLMM MUHYCOM),
2 - aByxnonsApHble BxoAbl (C 06LmM nobon NoNgpHOCTH)

MpumeyvaHne.

1. Mpu 3akase moaynsa C ABYXMOMSPHbIM BbINOMIHEHWEM MUTAHWUS OUCKPETHbIX CUrHanoB, BO3MOXHO
MCMNONb30BaHNE TONbKO 8HEWHE20 UCMOYHUKa NMumaHusl.

2. MNpwn 3akase mogynen RIO HyXHO yunTbiBaTh, 4TO Krnemmbl PLU-5 n PLUM-5 , k koTopbiM nogkntoyaeTcs
nutaHve npubopa M UHTEPdENC, HE BXOASIT B KOMMMEKT MOCTaBKM M WX HYXXHO 3akasbiBaTb OTAenbHo (bGonee
geTtanbHO 0 knemmax — cM. npun. b.1, puc. B.2).

1.2.2 KomnnekT noctaeku mogyns RIO-DI16 npueeneH B Tabnvue 1.2.1.

Tabnuya 1.2.1 — Komnnekm nocmasku moodynsi RIO-DI16

0O603Ha4YeHne HavmeHoBaHue KonuuyectBo
MPMK.426433.031 Mogynb anckpeTtHoro Beoga RIO-DI16 1
MPMK.426433.031 INC Macnopt 1
MPMK.426433.031 P3O PykoBoAcTBO Mo 3KcnnyaTaumu 1*
PC-4 Pa3bem curHanbHbIi 4koHT. PC-4 6
PWAO-5 LLnHHBIN pa3bem Ha DIN-periky S5konT. PLUO-5 1
* - 1 3k3eMnnsp Ha nboe KoNMYEeCTBO MoAYIeN Npy NOCTaBke B OAWH agpec




5

1.3 TexHMUYeCKMe XapaKTepUCTUKU Moayns

1.3.1 AuckpeTHble Bxoabl moaynsa RIO-DI16

Tabnuya 1.3.1 - TexHu4yeckue xapakmepucmuku OUCKPemHbIX 8XOOHbIX CU2Hanoe

TexHnyeckasa xapakrepucTuka 3HauyeHue
Konun4ectBo AMCKPETHbIX BXOAOB 16
< - OdHonorsipHbie 8x00b1 (C 06UWUM MUHYCOM) :
2a Curnan nornyeckoro "0" — coctosiHue 0-7 B, oTpuuartensHom nonApHOCT
55 OTKJTKOYEHO § 18-30 B, oTpmuatenbHON NoNspHOCTH
oz Cwvrnan noruyeckoit "1" — coctosHue
23 BKNKOYEHO
g % - [syxnonspHbie 8xo0bl_(c 0bujum 060U nongpHocmu):
L CurHan nornyeckoro "0" — coctosiHue
L) OTKNKOYEHO 0-7 B, no6on nonspHocTn
g @ CurHan norudeckoit "1" — coctosHne 18-30 B, nto6on nonspHocTK
BKNKOYEHO
BxogHown Tok (noTpebnexue no Bxoay) <10 WA
KonunyectBo cyeT4mkoB 16
Pa3psigHOCTb CHETYMKOB 32 (4294967295)
MakcvumanbeHas YacToTa crnefoBaHus MMNynbCoB 5My
anbBaHWYeckas pa3Bsidka ANCKPETHbIX BXOL0B Bxoabl cBA3aHbl B 2 rpynbl N0 8 kKaHanoB 1 raribBaHNYecku

N30JIMPOBaHbl OT APYrKMX BXOO0B U OCTallbHbIX Lenen

1.3.2 dnekTpuyeckune gaHHblie moayns RIO-DI16

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuku 31eKmponumanusi u nompebneHue

TexHnyeckasa xapakrepucTuka 3HauveHue
HanpsixeHne nutaHus 24 B (o1 10 B go 36 B) nocTosiHHOro Toka
Motpebnsemsbin Tok mogyna RIO-DI16 He 6onee 150 MA

Tabnuuya 1.3.3 - TexHU4ecKue xapakmepucmuku 8HYMpPeHHUX UCIMOYHUKO8 MumaHusi

TexHU4ecKasa XxapakrepucTmka 3HaveHue
KonnyecTtBo MCTOYHUKOB NUTaHUS* 2
BbixogHOE HanpspkeHWe OHOr0 UCTOYHMKA 24 B
TOK Harpy3ku O/HOr0 UCTOYHMKa <40 vA

* MpumeuyaHue

BHYTpPEHHWE UCTOYHMKM MUTAHUSI €CTb TOMBbKO B MEPBOM BapUaHTE BbINOIHEHUSt MOAYNS, TO ECTb NUTaHWUS!
[AMCKPETHBIX BXOA0B C 06LLMM MUHYCOM

1.3.3 NocnepoBartenbHbIN nHTepdenc RS-485

Tabnuua 1.3.4 - TexHu4eckue xapakmepucmuku riociedosamesnbHo20 uHmepgelica RS-485

TexHU4YecKaa XxapaKTepucTuka 3HaueHue
Konunyectso npnbopos [o 32 Ha ogHOM cermeHTe
MakcumarnbHas aAnvHa nMHuM B npegenax o 1200 meTpoB
O[HOrO CermMeHTa ceTu
[nanasoH ceTeBbIX agpecoB 255
Bug kabens Butas napa, akpaHvpoBaHHas BUTas napa
[MpoTokon cBs3n Modbus pexum RTU (Remote Terminal Unit)
["anbBaHW4eckasi pa3Bsika MHTepdenc ranbBaHNYeCKkN N30IMPOBAH OT BbIXOAOB M OCTalbHbIX Lienen

1.3.4 Kopnyc. YcnoBus akcnnyatauum mogyns RIO-DI16

Tabnuua 1.3.5 - Ycnosus akcrinyamayuu

TexHU4ecKasi XapakTepucTuka 3HayeHue

Kpennexve moayns Penbc DIN36x7,5 EN50022

abapuTHble pasmepsbl (BxLLUXI): 117x23x129 Mm

MoHTaxHas rnybuHa 130 Mm

Pabo4yas Temnepartypa oT muHyc 40 °C go 70 °C

Temnepatypa xpaHeHus oT muHyc 40 °C go 70 °C

Knumartuyeckoe ucnonHeHme YXI 4.2 no FTOCT15150-69, oTHocutenbHas BnaxHoctb oT 30 o 80% 6Ge3
KOHAeHcauum Braru (npu Temneparype +35°C)

ATmocdepHoe faBneHve o1 84 no 106,7 klMa

Bubpauus ¢ yactotou o 60 Ny c amnnutygor oo 0,1 Mm

MomelueHre 3aKpbITOe, B3pbIBO-, NOXkapobesonacHoe

[MonoxeHue npy1 MOHTaxe JTo6oe

CTeneHb 3alnTbl IP20 no TOCT 14254-96

Macca < 0,18 kr
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1.3.5 CpepgHee Bpems HapaboTKu Ha OTKa3 C y4eTOM TEXHUYECKOro OOCMYXNBaHWS, pPernamMmeHTMPOBaHHOIO
pPYyKOBOACTBOM MO 3KcnnyaTauuu, - He meHee 4yem 100 000 yacos.

1.3.6 CpegHuin cpok akcnnyataumm — He MeHee 10 net. Kputepuin 4ONYCTUMOW rpaHuLbl SKCnnyataumm —
3KOHOMMUYECKas HelenecoobpasHOCTb AanbHeNLIEen aKennyaTauum.

1.3.7 CpepHui cpok xpaHenusi — 1 rog B ycnosusx no rpynne 1 FTOCT 15150-69.

1.3.8 Mzonsaumsa anektpudeckux yenen RIO-DI16 oTHocuteneHo kopnyca n Mexay coborn npu temnepartype
okpyxatowen cpeapl (20 + 5) °C n oTHocMTENbHON BNaxHOCT Bo3ayxa A0 80% BbiAepXMBaET B Te4eHe 1 MUHYThI
OeNCTBME UCMbITaTENbHOMO HanpsXKeHUs MpakTUYeckn cuHycompansHom dopmel vactoton (50 £ 1) Ty c
aencTeyowmMm 3HaveHnem 500 B.

1.3.9 MwvHumManbHO [onycTuMoe 3fekTpuyeckoe COMNpoTUMBMEHME U3onsauMM  npyu  Temnepartype
okpyxatower cpegbl (20 + 5) °C u oTHocMTENBHON BriaxHOCTH Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.

1.4 CpeACTBa n3mMepeHuns, MHCTPyMEeHT U NPUHaaNexxHOCTU

MepeyeHb NpMHaANEXHOCTEN, KOTOpble HEOOXOAMMbI AN KOHTPONS, PErynmpoBaHus, BbIMONHEHNss paboT
no TeXHU4Yeckomy obcnyxmnBaHUio Moaynsi, NnpueedeHsl B Tabnuue 1.4 (cormacHo OCTY FOCT 2.610).

Tabnuua 1.4 - lNepeyeHb cpedcme usMepeHuUsi, UHCmpyMeHma u rnpuHadnexHocmed, Komopbie Heobxodumbl rMpu obcryueaHuU
modynsa RIO-DI16

HaumeHoBaHue cpeacTs N3MEPEHMSA, MHCTPYMEHTa 1 HasHaueHme
NPUHAANEXHOCTEN
1 BonbTmeTp yHMBepcanbHbiv L300 KoHTponb Hanps»KeHnst NuTaHms
2 MeraommeTp 4108 3amepeHne conpoTMBIEHNS U30NALMK
3 MNnHUEeT MeguumMHCKUA [MpoBepka KayecTBa MOHTaxa
4 OtBépTKA Pa3bopka kopnyca
5 Msrkas 6513b OuyuncTKa OT NbW U rPsi3vt

1.5 MapKkupoBKa 1 yrnakoBKa

1.5.1 MapknpoBka mogyns BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuke ¢ pa3amepamu cornacHo FOCT
12971, koTopasi KpenuTcsa Ha BOKOBYIO CTEHKY KOpryca MoAynsi.

1.5.2 TMnomGupoBaHve MoOAyns NpPeanpuATUEM-M3rOTOBUTENEM MpU BbiNyCKe W3 NPOM3BOACTBA He
npeaycMOTPEHO.

1.5.3 YnakoBka mogyns cooTtBeTcTByeT TpeboBaHusam FOCT 23170.

1.54 MOD,yﬂb B COOTBETCTBMM C KOMMIIEKTOM NOCTaBKM YMAKOBAHO COrfacHO 4epTexamM npeanpuatma-
N3roToBUTENA.

2 q)yH KUuUnOHalibHbleé BO3MOXHOCTU

BbinonHsaemble PyHKUUN:
- MNprem n npeobpasosaHve B UMdPOBY HOPMY CUTHANOB ONCKPETHBIX 4ATUYNKOB;

- BBOog OWCKpETHbIX CUrHamoB OT AaTYMKOB C PasfMyHbIM TUMNOM BbiXOo4a («CyXOVI» KOHTaKT, Nn-p-n
TPaH3MCTOP C OTKPbITbIM KOSNIEKTOPOM, JTOrMYeCcKni CI/IFHaJ'I);

- CyeT yncna MnynbcoB ¢ PyHKUMSIMU CTapT, CTOM, copoc;
- Bbligaya no 3anpocy CoCTOSIHUSI BXOAHbIX CUrHaroB;
- Bo3M0OXHOCTb 3aMeHbl Moayrnst 6e3 HapyLleHUs! LIeNTOCTHOCTM CUCTEMbI NMUTaHUA Y UHTEPMENCHON CETH.

- BO3MOXHOCTb MCMONb30BaHWSI MOAYMs B Ka4yecTBe yAarieHHOro yCTpoMCTBa [AMCKPETHOrO BBoAa Mpu
paboTe B COBPEMEHHLIX CETAX yNpaBreHus u coopa MHopmMaLmu.
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3 KoHCTpyKUMa Mmoayns v npuHUUN padoTbl

3.1 KoHcTpyKuua moayns

BHewwHui Bng 1 pacnonoxeHve pasbemoB moaynsa auckpetHoro Beoda RIO-DI16 nokasaHbl Ha pucyHke
3.1.
Ha nepegHein naHenu mogyns pasmeLleHbl:
e MHamkaTopbl pexnmoB paboTbl U COCTOSAHWUSA MOAYNS,
e  VHAVKaTOpbl COCTOAHMSA AUCKPETHBIX BXOOOB.

Ha Kopnyce Mmoaynsa pa3MeLlleHbl NPpYy>XUHHbIe pa3beM-KrneMmMbl 4514 BHELWHUX COG,D,I/IHeHI/IIZ.

Ha 3agHen naHenu wmoAyns YCTaHOBMEH creumanbHbid  dukenpylowmn pasbem Ha DIN-penky,
obGpasyloWwuin ¢ ApYrMMU pasbeMamn LIKHY, KOTOpas No3BoNnseT ObICTPO OCYLECTBUTL MEeXaHW4eCKUA MOHTaxX K
AEMOHTaX MOAynen.

LUnHHBbIN
pasbemM Ha
DIN-penky

PLIA-5 \i~

Mpy>XnHHbIE
pasbeM-KrnemMmmbl
PC-4

|

AAMIKPOA

- ] TE
|

o
YR TETL
!

1

CeeToanoaHble ' -
NHOUKaTOPbI

PucyHok 3.1 - BHewHut 8ud modyrnsi duckpemHozo egoda RIO-DI16

3.2 HasHauyeHMe cBeTOAMOAHbLIX UHONKATOPOB

Ona wHankauum cOoCTosiHMA MOAYNS Ha nepegHen naHenu yctaHoBneHbl Tpu ceBetogvoga PWR, ERR,
COM, koTOpble MHOVLMPYIOT pasHble pPexmMbl paboTbl, HANVYME NUTaHUS K HanMdMe ownbokK, a Takke CBETOANOAbI
DI 1-16, koTopble oTOBpaxaloT COCTOsTHNE ANCKpPeTHbIX Bxogos DI1-DI16.

Tabnuuya 3.1 — Ha3zHayeHue ceemodUOOHbIX UHOUKamopos

Wnpukatop | WHaukaTop LiBeT Cocronuue CocTtosiHue moayns
cseToamnoaa
CreTuTcs Mogayne B pemmme'paGOTbl C Nonb30BaTeENbLCKMMU
Mutanne ceTeBbIMU HacTporkamu. NnutaHve B Hopme
PWR PaboTa 3eneHbin | He cBeTtutCs [MuTtaHve He nogaHo unu nutanne HE B Hopme
(Power) Muraet Moaynb B pexume KoHUrypaumm ceTeBbiX
napameTpoB
ownb Ceetutcs OrtcytcTBue cBasn. Mogynb B 6e3onacHoM pexumMe
ERR (Ermro:)a KpacHbii | He cBetutcs Pabota mogyns B paboyem pexvme
Mwuraet OtcyTtcTBME cBa3n. Moaynb B paboyeM pexume
COM WHTepdpenc o He ceeTutcs HeT o6bmeHa no uHtepdericy _
(Interface) Muraet O6MeH faHHbIMK No uHTepdelicy
CoctosiHne Ceetutcs [VCKpeTHbIN BXO B 3aMKHYTOM COCTOSIHUM
[1]...[16] ONCKPETHbIX | 3eneHbin .
BXO[10B He ceeTtutcs [ncKpeTHbIN BXOA B pa30OMKHYTOM COCTOSIHUM
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3.3 Pexxumbl paboTbl Moayns B ceTu

Mopynb RIO-DI16 mMoxeT pyHKUMOHMPOBaTbL UK B pexXume paboTbl C NONIb30BaTeNbCKMMUN CeTEBbIMU
HacTporkamm Wnu B pexume KoHdUrypauum ceTeBbiX NapameTpoB.

B pexuvme KoHurypauumn ceteBbix NapameTpoB ceTeBoun agpec npubopa — 1, ckopocTs obmeHa — 115200
6uT/c. ins BXoAa B pexum KOHUrypaLmmn ceTeBbiX napameTpoB HEOBX0ANMO YCTaHOBUTL nepemMbliuky JP1. B atom
pexume nonb3oBaTenb MOXET HacTpoMTb CEeTeBOW agpec W CKopocTb obMmeHa, 4To Heobxogumo npu
ncnonb3oBaHuy Gonee ogHOro MOAYNS B CETU.

3.4 Pexunmbl pabotbl mogyns
Mopynb RIO-DI16 moxeT paboTtaTtb B ABYX pexumax paboTbl — paboyem nnv 6esonacHom.

B pabouem pexume moaynb paboTaeT cornacHo ykasaHHbIM MpU KOHUIypMpOBaHUM HAcTporikam, a no
UcTevYeHUn TanmayTa 3anpoca Ha nepegHen naHenu HauyMHaeT muraTb ceetoamon ERR.

[ns HacTpOVKn HopManeLHOro pexuma Heobxoanmo:

- B napameTpe "Pexum paboTtel mogynsa" BeibpaTh "0001 — HOpManbHbIA pexum",

- B napameTpe "KomaHga cnexeHus 3a ceTbi” BbibpaTth "0000 — oTknodeH",

- B NapameTpe "TarimayT 3anpoca” BbiCTaBUTb HEOOXOAUMOE 3HaYeHVe TanmayTa.

Be3onacHbIn pexum. PaboTtaeT COBMECTHO C CUCTEMHbIM CTOPOXEBbLIM TaniMepoM. Ecnn cuctemHbii
CTOPOXEBOW TaiMep BKIOYEH, TO MO UCTEYeHUM TariMayTa 3anpoca ceetoamos ERR 6yaeT nocTosiHHO cBETUTBCS.

[na HacTpowikn 6e3onacHoro pexnma Heobxoanumo:

- B napameTpe "KomaHaa cnexeHus 3a ceTbio” BblbpaTh "0001 — BkntoyeH",

- B napameTpe "TarimayT 3anpoca” BbICTaBUTb HEOOX0AUMOE 3HaYeHne TanmayTa.

MuHumManbHoe 3HayeHre napameTpa "TavmayT 3anpoca” onpegenseTcs BEpPXHUM YPOBHEM.

3a Tanm-ayT oTcyTcTBUSI OOBMeHa Mno ceTu WHTEPdENCHOW CBA3W OTBEYAET CUCTEMHBIA CTOPOXEBOWA
Tanmep, KOTOpbIA MO3BOMSET WUCKMYUTL aBapuiiHble CUTyauuu B Cly4vae, Korda HEUCrNpaBHOCTb BO3HUKaeT Yy
yrnpaBnsoLLEero KOMnbTEPA.

Peann3auma cucTtemMHOro CTOPOXEBOro Tawmepa BbIrMAAUT cnepylowmm obpasom. Ynpasnsowmi
KOMMbIOTEP Mepuoanyeckn obmeHnBaetcss nHdopmaumern ¢ mogynem. Ecnn ouepegHoi obMeH He NPoOUCXOauT B
onpeaeneHHbli Nepuo BpeMeHU, MOAYIb CUATAET, YTO KOMMbIOTEP OTCYTCTBYET M Ha NepeaHern NaHenn HauynHaeT
NOCTOSIHHO cBeTUTbCs ceBeToamoa ERR.

TanmayT 3anpoca pekomeHayeTcsi BbioupaTtb B 3aBMCMMOCTU OT KONTMYECTBA CYMTHIBAEMbIX MApamMeTpoB B
cetn. TanmayT BbiGUpaeTcss NpuMepHO B 2 pasa 6onblle 0T CyMMapHOro BPEMEHMU 3anpocoB, KOTOPLIA MocbkinaeT
KOMMNbIOTEP B CETU.

3.5 MpuHUMN paboTbl AUCKPETHLIX BXOA40B

K mogynio RIO-DI16 MOXHO NOAKNOYUTL LUECTHaALUaTb OUCKPETHbIX BXOAOB, CWUrHambl M3 KOTOPbIX
obpabaTbiBalOTCA C MOMOLLBI0 COOTBETCTByHLEro napametrpa "MuHuUManbHas ANMUTENbLHOCTL UMMynbca”
(FILTER). ®unbTp ncnonb3dyeTca Ans NOAaABMEHWS MNMOMEX, a Takke ANng nogasrneHvsa «apebesra» KOHTaKTOB
(4acCTbIX M3MEHEHUI COCTOSHUS OMCKPETHbIX BXOOOB M3-3a konebaHui KOHTakToB). TO eCTb, Mpu MCMOMNb30BaHUU
faHHoro cunbTpa nornyeckas "1" cchopmupyeTcs Ha BxOAe Mocre WCTEYEeHWs BPEMEHW, YKa3aHHOro B AaHHOM
napameTpe.

3.6 MpuHUMN paboTbl AUCKPETHbLIX BXOAOB B pexume "cyetymk"
B moayne RIO-DI16 kaxabli 3 AUCKPETHBLIX BXOAOB MOXET paboTaTb B pexume 32-pas3psgHoro cHeTvmka.
Cxema paboTbl cHeTYMKa ANCKPETHOIO CUrHana nokasaHa Ha pucyHke 3.2.

[Ona MOHWTOPWHra COCTOSIHUSI CYETYMKOB Mcnonb3yeTcsa napameTtp "CocrtosiHme cuetumka" (Mode),
KOTOPbIA MOXET NPUHUMATL CrieayrLne 3HaYeHust:

0 — STOP: cyeT4MK HaXOAMTCH B PEXMME OCTaHOBKM c4eTa (CM. MyHKT 4);

1 — RUN: cyeTumKk HaxoamTcs B pexXnme HakonneHns BXOOHbIX CUrHaNoB (CM. NyHKT 3);

2 — RESET: c6poc cyeTtuumka. Mocne 3anucu B peructp "CocTtosiHMe cyeTymka" 3HaveHus "2" npoucxogut
ero aBTomaTtumyeckoe obHyneHue (CM. NyHKT 5);

4 — OVERFLOW: nepenonHeHve c4yeTymka. 3HayeHuMe YCTaHOBUTCS, €CNW BKIKOYEHO OrpaHuyeHve
cyeTymka (CM. NyHKT 6);

5 — OVERFLOW+RUN: nepenonHeHne cyeTymka. 3Ha4yeHne yCTaHOBUTCS, ECIIN OTKIIOYEHO OrpaHMYeHne
cyeTymka (CM. NyHKT 6).

CTapT cuyeTa cyeTyMKa MOXET Ha4YMHaTbCA UMW C HyMsi, N C NpeayCTaHOBMEHHOro 3HayYeHus. [nsa ctapTa
C NpenyCTaHOBMEHHOINO 3HA4YeHUs1 HEOOXOOUMO YCTaHOBUTbL 3TO 3HAYEHWE B pPerncTpbl "3HayeHue cyeTymka
(Mnagwwun pernctp)" n "3HaveHne cyeTymka (CTapLumnin permcTp)”.
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6/ limit OXFFFFFFFF
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START: MODE=1 or DI,=1 ’
or PWR_ON

STOP: MODE=1 or DI,=1

RESET: MODE=1 or DI,=1 ‘
or read COUNTER VALUE

PucyHok 3.2 — Cxema pabombl cyemyuka
Ha pucyHke 3.2 npuHATHI criegytowmne 0603HayYeHUs:

1. MuHMmanbHasa gnutenbHocTb umnynbca (FILTER). ®unbTp ucnonssyetcs Ansg nogasneHus nomex, a
Tawkke Ana nopasneHuns «gpebesra» KOHTAKTOB (Y4aCTbIX M3MEHEHWA COCTOSHUSI [OMCKPETHbIX BXOOOB W3-3a
kornebaHui KOHTaKToB).

2. Boipenenue dpoHta (EDGE). Cyetunk moxeT paboTaTh B TpEX pexunmax cyeTa:

- N0 nepeaHeMy OPOHTY, TO €CTb NPU U3MEHEHUN OUCKPETHOrO cMrHana ¢ normdeckoro 0 Ha normyeckyto 1,

- N0 3agHeMy (PPOHTY, TO €CTb NPU N3MEHEHUW AUCKPETHOrO curHana c nornyeckon 1 Ha norudeckun 0,

- B oboux HampaBreHusix, TO €CTb CYET MPOMCXOOUT KaK MpU W3MEHEHUW [OUCKPETHOrO curHamna c
noruyeckoro 0 Ha nornyeckyto 1, Tak 1 NpyU U3MeHeHuu ¢ nornyeckon 1 Ha norudeckun 0.

3. CtapT cueTta (START). CurHan ctapTta c4yeT4mka MOXeT ObITb TPEX BUOOB:

- CcTapt no ceTteBoV KoMaHge. [Ans aToro HeobXOAMMO C BEPXHEro YPOBHS YCTAaHOBUTb B Peructp
"CocTtosiHue cyetuuka" (MODE) 3HaueHwue "1";

- CTapT Mpu BKMOYeHWM nuTanms. Ons atoro Heobxogumo B napameTtpe "Pexum ctapta cyetymka"
ycTaHoBUTb 3Ha4veHue "1". Tpu atom B pernctpe "CocTosiHMe cyeTymka" OyaeT aBToMaTUYeCKn yCTaHaBnNMBaTbCH
"1" cpasy nocre BKIIOYEHUSA NUTaHUS;

- CTapT no curHany ¢ AUCKpeTHoro Bxoada. Ans atoro Heobxoaumo B napameTtpe "Tun curHana CTAPT
CUYETA cueTumka" yCTaHOBWTb 3HayeHue, KoTopoe OyaeT COOTBETCTBOBAaTb HOMEpPY AMCKPETHOro BxoAda, Mo
CUrHarmny KOToporo Heobxoamnmo 3anyckaTb CHETHMK.

4. OctaHoBKa c4eTa (STOP). CurHan ocTaHOBKM CHETYMKA MOXET ObITb ABYX BUAOB:

- OCTaHOBKa MO CeTeBOW komaHae. [Ans aToro Heob6XxoAMMO C BEPXHENO YPOBHSI YCTAHOBWUTb B PErucTp
"CocTosiHne cyetumnka" (MODE) 3HaueHue "0";

- OCTaHOBKa MO CUrHamny ¢ AucKpeTHoro Bxoaa. [ins atoro Heobxoaumo B napameTpe "Tun curHana CTOIM
CYETA cueTumka" yCTaHOBUTb 3HA4YeHWe, KOTOpoe OydeT COOTBETCTBOBATb HOMEPY [AMCKPETHOro BXoAa, Mo
CUrHamny KOToporo Heo6xoaumMo OCTaHaBNMUBaTb CHETUUK.

5. Copoc cuyeTta (RESET). CurHan cbpoca cueTymka MOXeT ObITb TpeX BUAOB:

- cbpoc no ceTteBoi KomaHZe. [Ons aTOoro HeobxoouUMO C BEPXHEro YPOBHSI YCTAHOBWUTb B PErUCTp
"CocTtosiHue cuetumnka" (MODE) 3HaueHue "2". [pn 3TOM cyeTUMK aBToMaTMyecku nepenget B pexum STOP;

- cbpoc nocrne cuMTbiBaHUSI 3Ha4YeHUst cyeTymka. [ns atoro Heobxoaumo B napameTtpe "Pexum cbpoca
cyeTymka" ycTaHoBUTL 3HayeHue "1". BHayeHne cyeTymka OyoeT aBTOMaTUYEeckU OBHYMATLCS NMOCNe CYUTbIBAHUS
cTapLuero peructpa 3HadyeHust cyetymnka (permctp "3HaveHue cueTumka (ctapwwmi pernctp)"). Mpu atom coctosiHue
cyeTyMKa He U3MEHUTCS;

- cbpoc no curHany ¢ gMckpeTHoro BxoAda. [Ans aToro Heobxoaumo B napameTpe "Tun curHana CBPOC
CYETA cueTumka" yCTaHOBUTb 3HA4YeHWe, KOTOpoe OydeT COOTBETCTBOBaTb HOMEPY [AMCKPETHOro BXxoAa, Mo
curHany Kotoporo Heobxoammo cbpacbkiBatb cHETUMK. [pK 3TOM COCTOSAHME CYETUMKA HE U3MEHUTCSI.

6. OrpaHuyeHue cyetyuka (LIMIT). S3HaueHne cyeTymka MOXKeT ObITb ABYX BUAOB:

- orpaHunyeHHbIM. [Ins aToro Heobxoaumo B napameTpe "Pexum cyeTa cyeTyMKa" yCTaHOBUTb 3HAYeHMWE
"0". lMpu 3TOM nocne [OCTMKEHUS CYETYMKOM 3HadeHus "4294967295" cuyeT ocTaHOBUTCH, a B peructpe
"CocTtosiHue cyetymnka" (MODE) aBTOMaTMYECKM YCTAHOBUTCS 3Ha4YeHue "4";

- HeorpaHuyeHHblM. [nsa aToro HeobxoaMmo B napameTpe "PeXxum cuyeTta cuyeTymka" YCTaHOBUTb
3Ha4veHue "1". Tpyn 3TOM Nocne SOCTMKEHNS] CHETUMKOM 3HaYeHus "4294967295" 310 3HaYeHne obHynuTCS, U cyeT
HauyHeTcs ¢ "0", a B perucTtpe "CocTtosiHue cuyeTumka"” (MODE) aBToMaTU4eCcKkn yCcTaHOBUTCS 3HaYeHne "5".
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4 Acnonb30BaHue nNo HazHa4vYeHuro

4.1 3KCI'I.I1yaTaL|MOHHbIe orpaHu4eHus npu ncnosfib3oBaHUn moayns

4.1.1 Mecto yctaHosku moaynst RIO-DI16 gonmkHo oTBeyaTh criefyroLwmum yCrnoBUsIM:

- obecneunBaTb YyAOOHbIE YCNOBUSA ANSA 00CAYXUBaAHUS U [EMOHTaXa;

- TemnepaTypa W OTHOCUTENbHAs BMAXHOCTb OKPYXalLWero Bo3gyxa [AOMKHbl COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOrO UCTIONTHEHUST MOAYNS;

- OKpyXalwLlasa cpefa He OOMmKHa cofepaTb TOKOMPOBOASALLMX MPUMECEN, a Takke NMpUMecen, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTanen Moayns;

- HaMpPSXXEHHOCTb MarHWTHbIX MONEW, BbI3BaHHbIX BHELLUHVMW UCTOYHWKaMWN NEPEMEHHOrO Toka 4Yactoton 50
"4 Ny BbI3BaAHHBIX BHELLHUMUW UCTOYHMKAMM NOCTOSIHHOIO TOKa, He AomkHa npesbiwatb 400 A/wm;

- NapameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATL UcnonHeHuto 5 cornacHo FOCT 22261.

4.1.2 Mpwu akcnnyatauum Moayns HeobxoAMMO UCKMYUTL!
- nonagaHve TOKONPOBOAALLEW MbIAW UK XMAKOCTW HA MOBEPXHOCTb MOAYIS;
- HanM4me NOCTOPOHHMX NMPeaMeToB BONN3N MOAYNSA, YXYALLAKLWMX €ro eCTECTBEHHOE OXNaxaeHue.

4.1.3 Bo Bpems akcnnyataumm HeoGXoauMO CreauTtb 3a Tem, YTobbl NoACOoeANHEHHbIE K Moaymo NpoBoaa
He nepenamMbiBanvcb B MECTAX KOHTaKTa C KNemMmamu 1 He UMenn NoBPEXAEeHUI U30MNALUMN.

4.2 NoaroToBKa MOoAyns K UCMONb30OBaHUIO
4.2.1 Oceobogute moaynb OT yNaKkoBKM.

4.2.2 MNepen HavanoM MOHTaxa modyns HeobXOAMMO BbINOMHUTL BHELUHUA ocMOTp. lpn atom obpatutb
0cobeHHOoe BHMMaHWe Ha YMCTOTY MOBEPXHOCTU, MapKMPOBKN N OTCYTCTBME MEXaHUYECKNX MOBPEXOEHNN.

4.2.3 YctaHoBuTe moaynb Ha DIN-penbc cornacHo pucyHky 4.1:
1 ycTaHOBWTE BEPXHIOI0 YaCTb MOAYMSA Ha pernbC;
2 NoBepHUTE MOAYIMb BHW3 A0 3allenkuBaHus.
= 7

N 22722 -
PucyHok 4.1 — Cxema KpenneHus modyrnsi Ha DIN-penbce

4.2.4 BHUMAHME!!! Tpun nogkntoveHun mopyns RIO-DI16 cobniopaTte ykasaHust mep 6esonacHocTu
pasgena 6.2 HacToSALEN MHCTPYKLUMK.

425 KabenbHble cBs3M, coeguHstowme wmoayne RIO-DI16, nogkntoyaTcs  4vepe3  KNeMmbl
coeauHUTENbHbIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu  aenctBytowmx "lMpaBun  ycTpoiicTea
ANeKTPoyCTaHOBOK".

4.2.6 TogknoyeHne BxoAoB-BbixodoB k moaynto RIO-DI16 npousBogaT B COOTBETCTBUM CO CXeMaMu
BHELLUHWX COEAVHEHWI, NPUBEAEHHbIX B NpunoxexHun b.

4.2.7 Tlpyn NOAKMIOYEHUN TNUHWA CBSA3M K BXOAHbIM M BbIXOAHBIM KIEeMMaM MNpPUHUManTe Mepbl No
YMEHBLUEHUIO BIUSIHUA HaBEAEHHbIX LUYMOB: UCMO/b3ylme BXOAHblE U (MnM) BbIXOAHbIE LUYMONOAABNSOLINE
punbTpbl (B T.4. CeTeBble), Lymonoaasnsowmue dunbTpbl And nepndepuinHbIX yCTPOUCTB.

4.2.8 He gonyckaeTtcst 06beanHsaTb B 04HOM kabene (kryTte) uenu, no KOTopbIM NepeaarTcs aHanoroBble,
NMHTEPENCHBIE CUTHAmNbl U CUNIBHOTOYHbIE CUTHAsNbHbIE WIIM CUITbHOTOYHbIE CWUMOBbIE Uenu. [Ons ymMeHblueHus
HaBEOEHHOro LymMa OTAENUTE JIMHUWM BbICOKOrO HAMPSHKEHUS UNU JIMHUW, NPOBOASALNE 3HAYUTENbHbIE TOKU, OT
OpYyrMX INUHWIA, a Takke u3beranWTe napannenbHOro unu obliero MNOAKMYEHUS C JIMHUSAMU NUTAHUS NpuU
NOAKIIOYEHUN K BbIBOAAM.

4.2.9 HeobxoaMMOCTb 3KpaHWpoBaHWs Kabenew, NO KOTOpbIM NepedaeTcs WMHMOpMauusi, 3aBUCUT OT
OnvHbl kabenbHbIX CBSI3el U OT YPOBHS MOMEX B 30He Mpoknagku kabens. PekomeHgyeTcs ucrnonb3oBaTb
nsonupytoLme Tpyoku, kaHasbl, NOTKU UM 3KPAHNPOBAHHbIE NINHWM.




11

4.3 KoHncurypupoBaHue moaynsa auckpetHoro sBoga RIO-DI16

Mopynb guckpeTHoro Beoaa RIO-DI16 koHdurypupyeTcs 4Yepes ranbBaHU4eCcKy pasfeneHHbii nHTepdeiic
RS-485 (npotokon ModBus).

KoHdurypuposaHne mogyns ocyLecTBNsSeTcs ¢ nomoLbo nporpammHoro naketa MUK-KoHndmrypatop.
MapameTpsbl koHUrypaunm mogyns RIO-DI16 coxpaHsTca B SHEProHe3aBUCMMOWN NamMsATH.
Mopaynb auckpeTtHoro BBoga RIO-DI16 koHdurypupyeTtcs B cneayrollein nocrenoBaTesibHOCTU:

MpumeyaHue. Mogyne RIO-DI16 noctaBnsieTcst 3akasuvKky C yCTaHOBMEHHOW nepemblykon JP1 (pexum
KOH(Urypaumm ceTeBbix napameTpos, 6onee nogpobHo cm. n.3.3).

4.3.1 MoakntounTtb Moaynb RIO-DI16 no uHtepdeiicy RS-485 (pazbem X7) yepes 6nok npeobpasoBaHus
curHanoB wuHTepdencoB blI-52 (RS-485 «» USB) wnm BlI-485 (RS-485 « RS-232C) k KomnbloTeEpy.
PekomeHayemas cxema nogknioveHns nHtepdeica nokasaHa Ha pucyHke b.2.

4.3.2 TMopaTb nuTaHve Ha Mopynb AuckpeTHoro Beoga RIO-DI16. lMpu aTOM JOmKeH 3acBeTUTbCA
nHgukaTop PWR.

4.3.3 3anyck MUK-KoHdurypaTopa

3anyck koHdurypaTtopa MIC-Configurator BbinonHsaeTcs Boibopom u3 meHwo "Tlyck" cOOTBETCTBYHOLLErO
apneika (Myck » MNporpammel » Microl » Mic-Configurator » MIC-Configurator). OkHO nporpaMmMbl NpMBEAEHO Ha
puc. 4.2.

PucyHok 4.2 — OkHo 3anycka MIC-Configurator
4.3.4 Tlonck moayns B ceTu

Ona novcka mogyns HeobXoAuMO HaxaTb KHomky «[Mowck» (1), mocne 4yero Ha 3KkpaHe OTo6pasuTcs
AnanoroBoe okHO «[loCTynHble ycTporcTBa». B 4aHHOM MeHIo OCyLLeCcTBNSAETCH NOMCK NPUOOPOB, NOAKIIOYEHHbIX K
BbibpaHHomy COM nopTy 1 paboTaroLmx Ha ykasaHHOM cKopocTy obmeHa. [Ins novcka Heo6XxoaAMMO HaxaTb KHOMKY
«Mowuck» (2), nocne yero B MHpOPMALMOHHOM OKHe OyayT BbiBeAEHbI AOCTYMHbIE yCTponcTBa (cM. puc 4.3). danee
Heo6XoAMMO VMW ABOWHBLIM KIMMKOM MbILM MO HaWAEHHOMY YCTPOMCTBY, UNu Haxas knasuwy "PepaktmpoBatb” (3),
noaTeepanTb (4) 1 cuntatb napameTpbl Mogyns (5).

MpumeyaHune. Ecnv moayne He HangeH B ceTu, TO He06X0AMMO NPOBEPUTL NPaBUIIBHOCTb MOAKMIOYEHUS
MHTepdenca.

e —————————————————————
JlocTynHble ycTpoucTea T P

MlC-Canﬁgurator

CrucoK YCTaHOBABHBIX YCTPONCTE:
<anpec>

<001>RI0 Al4 111.04

‘0\ Pegaktupoeats koHdurypaumro 7

\ ™ Mowck |
\  Penaktuposate | Cancel |

PucyHok 4.3 — [Nouck docmyrHbIX ycmpoulcme U cHumbigaHue napamempos Mooyrns
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4.3.5 PepgaktupoBaHue KoHcdurypauum

[ns pefakTMpoBaHusi CETEBbLIX NapaMeTPoB M PEXMMOB paboTel Moadyns B okHe 1 Heobxogumo BbIGpaTb
OOVH 13 cooTBeTCTBYHOLWMX BrokoB ("Bnok ceteBoro oomeHa", "Pexumbl Moayns"), nocne Yero B okHe 3 OTKpoOTCS
HeobXxo4MMble NapameTpbl.

be3 Ha3sanms - MIC-Configurator

®ain  Bua  Onwm [feiicTens  Mporpamss: + O nporpamme

PECEEPI LR

3anucars KourypaLmio

| Hacrpoitku DI2

I

| Hacrpowku DI3

I

| acTpoitku DI4

Hacrpoiku DIS

I

MNEPEAAYA NAHHbIX MO UHTEPDENCY

Hacrpoiku DI6

4D MIKPOA|

i

l Hacrtpowku DI7 .

Hacrpoku DI8

0 - nepenHni n

3arpyxenra xondwrypaus, sepas: 100.03 Aapec ycTpoiicTsa: 1 EDIT
PucyHok 4.4 — PedakmuposaHue KoHgbueypauyuu

B AaHHbIX 6nokax KOHUIypupyTCa:

1. Pexxvmbl paboTtbl Mogyns (6nok "Pexumel moayns"):
- Pexxum paboTbl mogyns;
- Komanga cnexeHus 3a ceTblo;
- Tarim-ayT oTcyTCTBMSA OOMEHa no ceTw.

2. CeTeBble HacTponku (6nok "Bnok ceteBoro oomeHa"):
- CeTeBoN agpec;
- CkopocTb 0b6MeHa;
- KoHTponb 4eTHOCTY;
- Cton 6urT.

[ns pefakTMpoBaHusi NnapamMeTpoB OUCKPETHbIX BXOAOB MOAyns B okHe 1 Heob6xoaumo BbibpaTe oauH K3
6nokos ("Hactporiku DI1"+"Hactporkn DI16"), nocne 4Yero B OKHe 2 OTKPOKTCHA HeobXoauMble napameTpbl:

- ObpaboTka DI1 — MMHMManbHasa oMTENBHOCTb MMMYNbCA BXOAHOMO curHana, poHT nMmnynsca
BXOZAHOIO curHana (4ns n3MeHeHus1 JaHHbIX NapaMeTpoB HeobxoamMmo BbidpaTh 6ok "ObpaboTka DI1" B
OKHe 2, Nocre Yero B OkHe 3 OTKpoeTCs nore Afis BBoga He0bXoANMOro 3HaueHus);

- Pexxum ctapta cyetuuka 1 (Mepekntoyatens 1);

- Tun curHana CTAPT CYETA cuetuuka 1 ([Mepekntoyatens 2);

- Tun curHana CTOIMN CYETA cuyeTuuka 1 (Mepekntoyatens 3);

- Pexxum cbpoca cuetynka 1 (MepekntovaTens 4);

- Tun curHana CBEPOC CYETA cuetuuka 1 (Mepekntoyartens 5);

- Pexxum cyeta cyeTtumka 1.

I'IpMMe‘-IaHMe. Mocne 3aBeplleHVs BHECEHUIN W3MEHEHUA B HACTPOWMKM Heobxoaumo 3anucaTb U
COXpaHUTb KOHUrypaumo Mogyns (HaxaTtb KHOMKy "3anncaTb KOHUrypauu", u B OTKPbIBLLEMCS OKHE YCTaHOBUTb
ranodky "CoxpaHuTb NOfb30BaTeNnbCKne HACTPOMKM"), MHa4ye Mocrne OTKIIOYEHUS MUTAaHUS HacCTPOMKM MOAYMs
OCTaHyTCH NPEeXHUMK 6e3 N3MEeHeHus.
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4.3.6 U3ameHeHMe ceTeBbIX HACTPOEK Moayns

Moaynb RIO-DI16 nocTtaBnsieTcsl 3akasymky C CETEBbIMM HACTpOMKaMy No ymonyaHuto (tabnuua 4.3.6).
Ecnu B ceTn npegycmartpuBaeTca ogHOBpeMeHHasi paboTa HEeCKOMbKUX MOgynew, TO KaxaoMy n3 HuX Heobxoammo
NpuCBOMTL CBOW aapec.

Tabnuua 4.3.6 — Hacmpodlku rno ymon4yaHuro uHmepgpetica RS-485 modyna RIO-DI16

HanmeHoBaHue napametpa 3Ha4yeHune
CeTeBon agpec (Homep Moayns B CeTu) 1
CkopocTb 06MeHa 9 — 115200 6uTt/c
KoHTponb YyeTHOCTH 0 — 6e3 KOHTPOSA YETHOCTH
Cron 6ut 0 — 1 cTon 6ut

M3MeHeHNe ceTeBbIX HACTPOeK MOoAyNs MNPOUCXOAUT TOMbKO B pPEXUMe KOH(Urypauum CceTeBbiX
napamMeTpoB crieayoLwuM oGpasom:

4.3.6.1 ObBecTounTb MOAyrb, CHATb C LUMHbI U yCTaHOBUTb nepemblyky JP1 (puc. 4.5), nocne uyero
YCTaHOBUTb MOAYNb 06paTHO Ha LWKuHY. Moaynb nepenaeT B pexum KOHUrypaumm ceTeBbiX HACTPOEK, 0 YeM byaeT
cBugeTenscTBoBaTh MuraHue ceetoamoaa "PWR" Ha nepeaHein naHenu npubopa.

4.3.6.2 B okHe pepgakTnpoBaHnsa napameTpoB HaxaTb KHOMKy "Briok ceTeBoro obmeHa" (cMm. puc. 4.4).

4.3.6.3 Nocne aToro oTKPOKTCA ceTeBble NapaMeTpbl MOAYNS.

4.3.6.4 TpousBecT HeoOXOOMMblIE W3MEHEHUA B HACTpOMKax, MOCMe Yero 3anucatb U COXpPaHUTb
KOHpurypaumio Mmogyns (HaxaTb KHOMKY "3anucaTb KOHurypaumio”, n B OTKPbIBLUEMCSI OKHE YCTaHOBUTbL raroyky
"CoxpaHuTb Nonb3oBaTeNbCKUe HacCTPOnKK").

4.3.6.5 ObecTounTb MOAYMb, CHATb C LUMHBI U Pa3oMKHYTb nepembldky JP1, mocne yero yctaHoBuUTb
npnbop o6paTHO Ha LUNHY.

4.3.6.6 B MVK-KoHdurypaTope HaxaTtb kHOMKy "[ocTynHble yctponctea" (cm. puc. 4.4) u npounssecTu
MOMCK MOAYNS cornacHo nyHkTy 4.3.4.

4.3.6.7 Mogynb JOMmMKeH onpeaennTbCcs B CETU C HOBbIMU CETEBLIMM HACTPOMKaMU.

JP1

PucyHok 4.5 — [NonoxeHue nepembidku JP1 Ha nname mMooyrns (kopryc MoOysisi CHSIm)

4.4 MpoBepka moayns

[ns npoBepku MoAyns Ha NAaHENU MHCTPYMEHTOB HaXXMMUTE KHOMKY BbI30Ba OKHa NPOBEPKM (CM. puc. 4.6).

4.4.1 Haxwvute kHornky "OFFLine" ona nepexoga B OHMawH-peXMM MOHUTOPUHIa COCTOSIHUSA OAMCKPETHbIX
BXOZOB U CHETYMKOB (HaANUCb Npu 3Tom nameHuTcsa Ha "ONLine").

4.4.2 B okHe (1) HOUUUpyeTCst COCTOSIHME AMCKPETHOro BXoAa.

4.4.3 B okHe (2) nigmuupyetcs coctosHue cyetuunka: "R" (RUN) — cueTumk HaxoamTecs B pexmMe oTcyeTa,
"S" (STOP) — cyeTumk HaXoAUTCS B peXMMe OCTaHOBKM cyeTa.

4.4.4 Ecnn cHETYMK HaxoOUTCH B PeXMMEe OCTaHOBKW, TO NepeBeaunTe ero B PeXUM oTcyeTa, Haxas KHOMKY
(2) "S" (Hagnucb Npu 3TOM N3MeHnTCA Ha "R").

4.4.5 MNopavite AUCKPETHLIN CUTHAN Ha Bxof Moayns (nogkntoyeHne — cM. npun. B6.2) n npokoHTponupyinte
cpabaTtbiBaHne AUCKPETHOro Bxoda B OkHe (1) (COCTOSIHME OKHa [OMMKHO MepuoaMYECcKN M3MEHSATBCA C COCTOSHMS
"Bkn." Ha "OTkn.") unun Ha nepegHen naHenn mogynsi.

4.4.6 B okHe (4) OOMKHO HaYaTb HakannNMBaTbCS 3HaYeHMe cHeTYMKa.
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4.4.7 Haxmute kHorky "RS" (RESET). CueTunk npy 3TOM AOMKeH OOHYNUTLCS, @ COCTOsIHME KHorMku (2) "R"
(RUN) pomxHo aBToMaTU4eCcku Nepentn B coctosiHme "S".

p
4 Nposepxa

_ - _

DI16

R=RUN, S§=STOP RS =RESET

OFFLine

PucyHok 4.6 — [Nposepka modyns

5 TexHun4yeckoe obcnyxuBaHue

5.1 O6wme ykasaHus

TexHU4eckoe obcnyKMBaHue 3aKnoyaeTcs B NpoBeAeHUM paboT MO KOHTPOSIO TEXHUYECKOTO COCTOSIHMS 1
nocregyowemMy YCTpaHEHUIO HEOOCTaTKOB, BbISIBMEHHbIX B MPOLEecce KOHTPOns;  npodunakTuyeckomy
06CJ'Iy)KI/IBaHVIPO, BbINONTHAEMOMY C yCTaHOBJ'IeHHOIZ nepnoanyHOCTbIO, ONMUTENbHOCTLIO U B onpeaeneHHOM nopdaake,
YCTPpaHEHU0 OTKa30B, BbIMNOJ/IHEHME KOTOPbIX BO3MOXHO CUNlaMW nNepcoHana, BbINONHAKWEro TexHn4eckoe
obcnyxunBaHue.

5.2 Mepbl 6e3onacHocTH

MpeHebpexxeHne MepamMmu NPefoOCTOPOXKHOCTU U NpaBuiaMy 3KCMNyaTauum MoxeT cTaTb NPUYUHOMN
TPaBMUPOBaHWA NepcoHana unuv noBpexaeHus oéopyaoBaHus!

Onsa obecneyeHuss 6e3onacHOro UCNoNb3oBaHUA OOOPYyAOBaHUA HEYKOCHUTENbHO BbINOMHAWTE
yKa3aHusi AaHHOW rnasbl!

5.2.1 Bugom onacHoctu npu pabote ¢ RIO-DI16 ecTb nopaxarwllee OEeNCcTBME INEKTPUYECKOrO TOKa.
MICTOYHMKOM OMACHOCTM €CTb TOKOBEAYLLME YAaCTH, KOTOPbIE HAXOAATCS NOA4 HanpPsKeHUeM.

5.2.2 K oskcnnyatauum moayns  OOMycKalwTca fvua, umelowme paspeweHue ans pabotbl B
anekTpoycTaHoBkax HanpsbkeHnem ao 1000 B n nsyumeLuMe pykoBOACTBO NO 3KCnyaTaumm B MOSTHOM obbeMe.

5.2.3 Okcnnyatauuss mMoaynsi  paspellaeTcs NpyM HanMyMuM MHCTPYKUMM MO TexHuke ©Oe3onacHocTw,
YTBEPXOEHHOW MpeanpusiTueM-noTpebutenem B YCTAaHOBMEHHOM MOPsSiAKE W y4uTbIBAKOWEN —cneumduky
npuMeHeHns Moayns Ha KOHKpeTHOM obbekTe. [lpu MOHTaxe, Hanagke W 3Kcnnyataumum Heobxogumo
pykosogcteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

5.24 Bce MOHTaxHble W npodunaktuyeckme paboTbl [OIMKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHUN.

5.2.5 MNpwu pasbopke moayns Anst yCTPAHEHUS HEUCMPABHOCTEN NPMOOP AOIMKEH ObITh OTKITHOYEH OT CETU
ANEKTPONUTaHUS.
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6 XpaHeHue u TpaHCnoOpTUpoBaHue

6.1 YcnoBua xpaHeHUs1 Moayns

6.1.1 Cpok xpaHeHus B NoTpebutensckon Tape - He bonblie 1 roga.

6.1.2 Moaynb A0MKEH XPaHUTBLCA B CYXOM W BEHTUNMPYEMOM MOMELLEHUUN NMPU TemnepaType OKpyxaroLLero
Bo3gyxa oT muHyc 40 °C go nmoc 70 °C n oTHocuTenbHon BnaxHocTn oT 30 no 80 % (6e3 koHaeHcauun Bnarn).
HaHHble TpeboBaHUS ABNAIOTCA PEKOMEHAYEMbIMMU.

6.1.3 Bo3gyx B nomelueHWn He JOIMKEH coaepxaTb NblM M MPUMECU arpeccuBHbIX MapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTYU: ra3os, COAEPXaLLMX CEPHUCTbIE COeAMHEHNS UM aMMUaKk).

6.1.4 B npouecce XpaHeHVWs WM 3KCfyaTauuMu He Knagute Tsxkenble npeameTol Ha npubop u He
noasepraiTe €ero HWKakoMy MeXaHW4ecKOMY BO3OEWCTBUIO, TaK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCs U
noBpeauTbLCS.

6.2 YcnoBuA TpaHCNOPTUPOBAHNA MOAynNsA

6.2.1 TpaHcnopTvpoBaHWe MOAYNS B YNakoBKe NPeanpusaTUS-U3roTOBUTENS OCYLLECTBMNSETCS BCEMMU
BMAAMU TPaHCMOpTa B KPbITbIX TPAHCMOPTHLIX CpeacTBax. TpaHCMOPTUPOBaHUE caMorieTaMmn LOJKHA BbINOMHATLCS
TONBKO B OTaNNMBaeMbIX FepMETU3NPOBaHHBIX OTCEKaX.

6.2.2 Mopgynb [OOMKeH TpaHCNoOpTUPOBaTbCA B KNMMaTUYECKUX YCIOBUSAX, KOTOPblE COOTBETCTBYIOT
ycnosusim xpaHeHnus 5 cornacHo TOCT 15150, Ho npu gaBneHun He HUXe 35,6 klMa n TemnepaType He HUXE MUHYC
40 °C nnu B ycnosusix 3 Npn MOPCKMX NepeBo3Kax.

6.2.3 Bo Bpems norpy3o-pasrpy3oyHbix paboT 1 TpaHCNOPTUPOBAHMU 3aMakoBaHHbIA MPUOOP He OOIMKEH
noaBepratbCa pes3kMM yaapaMm U BRUSHUKO aTMocdepHbix ocagkoB. Cnoco® pasmelleHWss Ha TPaHCMOpPTHOM
CpeacTBe AOMKEH UCKNOYaTh NepemMeLleHe Moaynsi.

6.2.4 Tepen pacnakoBblBAaHWEM MOCIE TPAHCMOPTUPOBAHUSI NMpW OTpULATENbLHOW Temnepatype MoayIb
Heo6Xx0aMMO BbiepXaTb B Te4eHne 3 YyacoB B ycrnoBusix xpaHeHus 1 cornacHo FOCT 15150.

7 NapaHTKM usrotoBuTenA

7.1 NpownsBoguTenb rapaHTMpyeT COOTBETCTBME MOAYNS TexHuyeckum ycrnosmam COY NMPMK-408-2015.
Mpu He cobniogeHnn notpebutenem TpeboBaHWIA YCNOBUIA TPAHCMOPTUPOBAHUS, XPAHEHWsI, MOHTaXa, Hanagku u
3Kcnnyatauun, ykazaHHbIX B HACTOSILLIEM PYKOBOACTBE, NOTpebUTENb NULIaeTCcs NpaBa Ha rapaHTuio.

7.2 MapaHTUNHBIN CPOK 3KChnyaTauuu - 5 NeT co OHA OTrpy3kn Moayns. FapaHTUMHbBIA CPOK aKcnyaTauuu
MoZynewn, KoTopble MOCTaBMSIOTCS Ha 3KCMOpT - 18 MecsLeB CO AHA MPOCNEeNOBaHNA UX Yepe3 rocyapCTBEHHYHO
rpaHuuy YKpauHbl.

7.3 Mo poroBopeHHOCTM ¢ nNoTpebutenem npeanpuaTue-u3roToBUTENb OCYLLIECTBISAET NocrnerapaHTUiHoe
TexHn4yeckoe o6CnyXvMBaHUe, TEXHWYECKYI0 NOAAEPXKKY W TEeXHUYECKMe KOHCyNnbTauum no BCEM BuAaM CBOEW

NPOAYKLMM.
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NMPUNTOXKEHUA
NMpunoxeHune A - NabapnUTHbIe U NpUCOeAUHUTESIbHbIE
pasmepbl

NI

A
T=T=TE [
Bl\u|B| B /&“&

17181920 R/

212223 |24 ’
LN N -

27 9

PucyHok A.1 - Fabapumtbie pa3mepbi RIO-DI16

e 36,5 _
22,1 29,2
- = - -
183 ..
i
1
of &
S|
o, B

N L3,81

PucyHok A.2 - [abapumHsbie pasmepb! pasbema numarusi PLL-5
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MNMpunoxeHue b - MoaknioyeHne moaynsa RIO-DI16.
CxeMbl BHELUHUX COeaAUHEHUN

MpunoxeHune b.1 CxeMbl BHELWWHUX COeAUHEHUIN

X1 g
X2 4
X3 4

RIO-DI16

Mutanue =24B | l|-> 8 ’2;:;

+ @ 3
WHTepdeiic s 18] nE 4
RS-485 e [EON™N|5

£ MIKPOA

X4 <4um
X5 <=m
X6 <

[uckpeTHbie Bxoabl DI1 .. DI8

0 17]] e

Yy

1234
DI1 /D2 ' DI3 ' Di4 ! i,ii ::_
99 '9'® 5/6 7|8 @
mlm om o X1 los|osor os l‘fl
_ 9999 9 /10 |11 12
. mlm om o X2 cow cout -8l 248
: 2 EaralE X3
e 1]
i 2| {3 | NMuranue =248
=3
ne- M 4 <> UnTepdenc
Tt 5 <> RS-485
g il X4
e = x5 COM2 COM2 |-248! 248

13 14 15 16

232‘32‘3%‘3 @Lr' ®
trrd e
G2=

T
f 1 1 1 24B/80MA

NN

OuckpeTtHbie Bxoab! DI9 .. DI16

e =

DIf3 [Di14 DS DIf6
21 22 23 24

PucyHok b.1 — Hymepauusi knemm u cueHarnbsi Modyrns ouckpemHoeo esoda RIO-DI16 ¢ oOHononsipHeiMu 8xod0amu (0buuli MuHyc)
a) ¢ BHEWHUM UCMOYHUKOM numarusi; 6) ¢ 8HympeHHUM UCMOYHUKOM MUMaHUs.
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[uckpeTHble BX0Ab! DI1 " DI8
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OuckpeTtHbie Bxoabl DI9 .. DI16
PucyHok b.2 — Hymepayus knemm u cueHarsnbl Modyrns duckpemHoeo 8soda RIO-DI16 ¢ dsyxnonspHbiMu exodamu (obwjuli nobol

rnonspHocmu)

a) ¢ BHEWHUM UCMOYHUKOM numaxusi u obuwjum mMuHycom; 6) ¢ 8HeWHUM UCMOYHUKOM numaxusi U 06WumM nitocom.

TK-1

KoHuesoi nepxarent
monynei Ha DIN-peiike

Niranwe 2
or~1108 | »!
no ~2428 3

Pazbem WHHHBIL NeBbIR
5-KOHTAKTHBIA

| PWnN-5

PSU244.3

Murasne =248

RIO-DO16

Es3

Pazben WHHHBIA NPagbIs

TK-1
KoWuesoi aepxarens.

PWIN-5 = g
wmopynei Ha DIN-pesxe

S=xOHTaKTHbIN

Muranme 2248

PucyHok b.3 - Cxema sHewHux coeduHeHull RIO-DI16 ¢ 6riokom numaHus u dpyaumu Mooynsamu

MpumeyaHus
1. Pasbembl PC-4 n PLWAO-5 13 komnnekta noctaeku moaynst RIO unn PSU.
2. Pasbembl PLUJI-5, PWI-5 n TK-1 aensatoTcs akceccyapamu, TO €CTb HE BXOASIT B KOMMIEKT NOCTaBKU U

UX HYXXHO 3aKa3sblBaTb OTAeNbHO (Goree AeTansHO — cM. Ha caiTe http://www.microl.ua).

3. Takke HeO6X0OUMO YyUYNTLIBATb YTO:
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- eCcnv oAuH Unn Heckornbko mogyner RIO GyayT Mcnonb3oBaTbCs HA OAHOW LUMHE C GMOKOM NUTaHWS
PSU24-1.3, 1o pasbemsbl PLUM-5 n PLUM-5 MOXHO He ucnonb3oBaTb, MOCKOMbKY B 3TOM Cllyyae nutaHve moaynen
RIO nget yepes WKHyY, a nHTEpdENC MOXHO NOAKMoYaTb Yepes knemmbl 6noka nutaHns PSU24-1.3;

- ecnu Heckonbko moayrnen RIO ByayT ncnonb3oBaTbCA Ha OAHOM LWMHE, HO NuTaThea He oT PSU24-1.3, To
[OCTaTOYHO 3akas3aTb OAMH LUMHHBIN pasbeM PLUIT-5 unun PLUM-5, yepes koTopbii BygeT nogknoyaTbcst MMTaHNE U
WMHTepdenc ons Bcex Moayneu;

- eCnv 3aKa3blBalTCsl HECKONBbKO MoAynewn, HO Bce OHM ByayT MCMonb3oBaTbCs B pa3HbIX MecTax (He Ha
O[HOW LWWHE), TO ANns Kaxxgoro moaynst RIO HyXHO 3aka3biBaTb OTAENbHbIV LWWMHHBIM pazbem PLUJT-5 nnn PLUM-5.

MpunoxeHune B.2 Cxema nogknioyeHus uHtepcenca RS-485

MpeobpaszoBaTtenb NHTEpGENCOB

RS232/485 USB/RS485
Brn-485 Brn-52
L no 1200m
unm ~
A+
| S +| |y Re48s
== == R2[:| }—‘
o Lo
RGND
A+ B- A+ B- A+ B-| po32ycrpoicts | At B A+ B-
01 02 03 30 31
RIO-DI16 UTM-20Y MUK-25 MTP-8 NTM-12

PucyHok b.4 - OpeaHu3sayusi uHmepgelicHou cessu mex0dy 1K u ycmpolcmeamu

1. K MK moxeT GbITb NoakntoveHo ao 32 yCTpOWCTB, BKIoYas npeobpasoBartens uHtepdericos bIMN-485
unu Brn-52.

2. Obwasa anvHa kabernbHOM NUHUK CBA3W He JOoIMKHA npeBbiwaTh 1200 M.

3. B ka4yecTBe KabenbHOW NMUHUKU CBA3M NPeanoYTUTENBHO NCMOMNb30BaTb 3KPAHUPOBAHHYIO BUTYIO Napy.

4. AnvHa oTBeTBNEeHUn Lo JomkHa ObiTb KaKk MOXXHO MEHbLLEN.

5. K uHTepdericHbiM Bxodam npubopoB, pacnofioXeHbIM B KPaWHWX TOYKaxX COEAUHWUTENbHON IUHWMK,
Heo6XoAMMO NOAKMIYUTL ABa TepMuHanbHbIM pesuctopa conpotuenexHnem 120 Om (R1 n R2). MNMogknioyeHuve
pesuctopoB Kk koHTporepam NeNe 01 — 30 He Tpebyetcsa. MNogknioyeHne TepMMHanbHbLIX Pe3MCTOPOB B Oroke
npeobpasoBaHns uHTepgencos bMiA-485 nnn BrNA-52 cm. B PO Ha BIMA-485 mvnu BIMIA-52. Cxema nogkntodeHust
uHtepdgerica RS-485 k mogynio RIO-DI16 n3obpaxeHa Ha pucyHke B.1 (knemma X7).

6. Bce oTBeTBMTENM NpuemMo-nepenaTyMKoB, NpUCOeAMHEHHble K OA4HOW o6Lier nepegatowlen nuHUN,
[OOJDKHBI COrNacoBbIBATLCA TOMbKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMNEHUA AOMKHA ObiTb KaK MOXHO MEHbLLEN.

7. HeobxogumocTb akpaHupoBaHusi kabenen, No KOTOpbIM NepefaeTcs MHOpPMaLUs, 3aBUCUT OT ANUHbI
KabenbHbIX CBSA3EW U OT YPOBHS NOMEX B 30HE NPOKNaaku kabens.

8. MNprMeHeHne 3KpaHNPOBAHHOW BUTOW Napbl B MPOMBbILLIIEHHbIX ycnoBusax AsndeTca npeanoyYTUTeslbHbIM,
NOCKOJIbKY 3TO obecneunBaet nony4yeHne BblICOKOro COOTHOLLEHUA CI/IFHaJ'I/LIJyM N 3alnTy oT CWH(a3HoOM NOMEXN.
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLUMN

MpunoxeHue B.1 O6wme cBepgeHun

MHTepdenc npegHasHadeH ana KOHOUrypMpoBaHus MOAYNS, ANS UCMNOMb30BAHUS B Ka4ecTBe yAaneHHoro
ycTponcTBa npu paboTe B COBPEMEHHbLIX CETAX ynpasneHus u cbopa mHbopmauun (npyema-nepegadv KomaHa u
ganHbix), SCADA cuctemax 1 T.0.

MpoTtokonom ceas3n no nHtepdency RS-485 asnsetca npotokon Modbus pexum RTU (Remote Terminal
Unit) B pexxume "No Group Write" — cTangapTHbIN npoTokon 6e3 NoaAaepKkun rpynmnoBoro ynpasneHns AUCKpeTHbIMU
CuUrHanamm.

Onsi paboTbl Heob6XOAMMO HaCTPOUTb KOMMYHMKALMOHHbIE Xapaktepuctuku mogyns RIO-DI16 Takum
obpasom, 4TOObI OHM coBMaganu € HacTpovikamu obmeHa paHHbiMu [1K. XapaktepucTukm ceteBoro obmeHa
HacTpauBatoTca pernctpamm 18500+18505.

Mpn obmeHe no nHTepdericHoOMY kaHany CBA3M, e MPOUCXOAUT nepefaya AaHHbIX OT MOAyns B CeTb,
Ha mogyne RIO-DI16 muraet ungmkatop COM.

MporpammHo goctynHble peructpbl Mogynst RIO-DI16 npuegeHsl B Tabnuue B.1.

Konunyectso sanpaluvBaeMbiXx permctpoB He OOMKHO npesbiwaTb 16. Ecnn B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, moaynb RIO-DI16 B oTBeTe orpaHnynBaeT nx KONM4YeCcTBo A0 NepBbiX 16-Tn perncTpos.

MpunoxeHue B.2 NMporpammHo goctynHble peructpbl RIO-DI16

Tabnuya B.1 — [MpozpammHo docmyriHbie peaucmpbi Modyns RIO-DI16

oS 3
é S 3: F ﬁrﬂzica ®dopmar HavmeHoBaHMe napameTtpa [nana3oH nameHeHus
z é z § P DECp ’ AaHHbIX [MapameTp ypoBHsA KoHurypauum] (AecATUYHbIE 3HaYEeHUA)
8% §
03 0 INT Kog (mogenb) mogyns 612 (DEC) — 264 (HEX) — 2.100 (DEC)
03 1 INT Bepcusi nporpammHoro obecneverus 10
0 — 3anpeweHo
03 /06 2 INT PaspelueHne nporpaMmmpoBaHus 1— paspewero
03/06 3 INT Pexum paboTbl Mogyns (1) - GeSOHaCHbM,pe)KMM’
— HOpMarnbHbIA PeX1M
03/06 4 INT Pexum paboTbl ceTn ? ~ C HacTpoVkamm No yMOnaHnio
— C Nonb30BaTeNbCKMMW HacTpovikamm
0 — oTknoYeHa
03 /06 5 INT KomaHpa cnexeHnus 3a ceTbto 1 _ BKMIOYEHE
PervncTpbl cocTOsiHWSI AUCKPETHbIX BxoAoB | 0 — OTKIoYeH
03 /06 100-115 BYTE DI1-DI16 1 — BRIAIOYEH
0-STOP
1-RUN
03 /06 4300-4315 INT CocTosiHue cuyeTyumka 1 i —RESET
— nepenornHeHne
5 — nepenonHexve + RUN
(cm. nyHkT 3.5)
03/06 4400,4401 INT 3Haqu@e cyeTuunka 1 (Mnagwuii n 0+65535
CTapLUM perncTpsbl)
03/06 4402,4403 INT MapameTpbl cyeTymnka 2 (MAEHTUYHBI C
napameTpamMmu cyetymka 1)
03/06 44044405 INT MapameTpbl cyeTymka 3 (MAEHTUYHBI C
napameTpamu cyetymka 1)
03706 4406 4407 INT MapameTpbl cyeT4mka 4 (MOEHTUYHBI C
napameTpamu cyetymka 1)
03/06 4408,4409 INT MapameTpbl cyeTymnka 5 (MOEHTUYHBI C
napameTpamMu cyeTyuka 1)
03/06 44104411 INT MapameTpbl cyeT4mnka 6 (MAEHTUYHBI C
napameTpamMmu cyeT4mka 1)
03/06 44124413 INT MapameTpbl cyeTymnka 7 (MAEHTUYHBI C
napameTpamu cyetymka 1)
03706 4414 4415 INT MapameTpbl cyeTymka 8 (MOEHTUYHBI C
napameTpamu cyetymka 1)
03/06 4416,4417 INT MapameTpbl cyeTymnka 9 (MAEHTUYHBI C
napameTpamMu cyeTyuka 1)
03706 4418 4419 INT MapameTpbl cyeTumka 10 (MAEHTUYHBI C
napameTpamMmu cyeT4mka 1)
03706 4420 4421 INT MapameTpbl cyeTymka 11 (MAEHTUYHBI C
napameTpamu cyetymka 1)
03706 4422 4423 INT MapameTpbl cyeTymka 12 (MAEHTUYHBI C
napameTpamMmu cyeTymka 1)
03/06 4423 4425 INT MapameTpbl cyeTvmKa 13 (MAEHTUYHBI C
napameTpamMmu cyeTyuka 1)
03706 4426 4427 INT MapameTpbl cyeTvmKa 14 (MAEHTUYHBI C
napameTtpamu cyetymka 1)
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lpodomxeHue mabnuypl B.1 — [MpoepammHo docmyrnHble peeucmpbl Modyns RIO-DI16

MapameTpbl cyeTymka 15 (MAEHTUYHBI C

03 /06 4428,4429 INT
napameTpamu cyetymka 1)
03/06 44304431 INT MapameTpbl cyeTymka 16 (MAEHTUYHBI C
napameTtpamu cyetymka 1)
03/06 9000 INT MuHMManbHast 4NUTENbHOCTL UMMyIbCa 000.0-999.9 ¢
BXxoAHoro curHana DI1
PPOHT umnynsca BxogHoro curHana DI1 0 — nepegHun
03/06 9001 INT 1 — 3agHun
2 —oba
03/06 9002 INT Pexum cyeTa cyetymka 1 0 — orpanuyen no OxFFFFFFFF
1 — HeorpaHu4yeH
03/06 9003 INT | Pexum crapra cuerumka 1 ? ~ CTapT 110 CETEBOM KOMaHAE
— CTapT Npu BKIKOYEHWUN NUTaHUA
0 — cbpoc no ceTeBo KOMaHae
03/06 9004 INT Pexum cbpoca cyeTtumka 1 1 — cbpoc nocre cyYMTbIBaHUS CTapLUEro
perucTpa cyeTymnka
0 — cTapT TONbKO NO CETEBOW KOMaHAe
03 /06 9005 INT Twn curHana CTAPT CYETA cueTtumnka 1 1-16 — CTAPT N0 ANCKPETHOMY BXOZY
03/06 9006 INT | Tun curvana CTOIN CYETA cueTunka 1 0 — CTON TOMLKO M0 CETEBO KOMAHAE
1-16 — cToNn No AUCKpPeTHOMY BXOAY
03/06 9007 INT | Tun curvana CBPOC CUETA cuerunka 1 | O COPOC TOMbKO N0 CETeBOi Komarne
1-16 — cbpoc No AMCKPETHOMY BXOAY
9020.. 9027 [MapameTpbl HAaCTpoOVikM cyeTymKa 2
(MOeHTWYHbI C NapamMeTpamu cyeTymka 1)
[MapameTpbl HaCTPONKM cyeTumKa 3
9040...9047 (MBEHTWYHBI C MapameTpamm cyeTymka 1)
9060...9067 [MapameTpbl HacTponku cyeTyuka 4
(MBEeHTWYHBI C MapameTpamm cyeTymka 1)
9080.. 9087 [MapameTpbl HACTPOWKKN cyeTyYnka 5
(MOeHTWYHbI C NapaMeTpamu cyeTymka 1)
9100.. 9107 [MapameTpbl HACTPOWKKN cyeTyYnKa 6
(MOeHTWYHbI C NapamMeTpamu cyeTymka 1)
9120...9127 MapameTpbl HacTponku cyeTymnka 7
(MBEHTWYHBI C MapameTpamm cyeTymka 1)
9140...9147 MapameTpbl HacTponku cyeTyuka 8
(MBEeHTWYHBI C MapameTpamm cyeTymka 1)
9160.. 9167 [MapameTpbl HACTPOWKKN cyeTynka 9
(MAeHTWYHbI C NapamMeTpamu cyeTymka 1)
9180.. 9187 MapameTpbl HacTporikm cueTymka 10
(MAeHTWYHbI C NapamMeTpamu cyeTymka 1)
MapameTpbl HacTponku cyeTynka 11
9200...9207 (MBEHTWYHBI C MapameTpamm cyeTymka 1)
9220.. 9227 [MapameTpbl HacTpoWiku cyeTymka 12
(MQEeHTWYHBI C MapameTpamm cyeTymka 1)
0240.. 9247 MapameTpbl HacTporikm cueTymka 13
(MAeHTWYHbI C NapaMeTpamu cyeTymka 1)
9260.. 9267 MapameTpbl HacTpolikm cueTymka 14
(MAeHTVYHbI C NapamMeTpamu cyeTymka 1)
0280...9287 MapameTpbl HacTpowku cyeTymka 15
(MBEHTWYHBI C MapameTpamm cyeTymka 1)
9300.. 9307 [MapameTpbl HacTpoWku cyeTymka 16
(MOEeHTVUYHbI C NapaMeTpamu cyeTymka 1)
03 /06 18500 INT CeTeBol agpec (HoMep Moayns B CeTu) 0-255
0000 — 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
03/06 18501 INT CkopocTb 06MeHa 0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
0 — 6e3 KOHTPONsl YETHOCTU
03/06 18502 INT KoHTponb 4yeTHOCTH 1 — KOHTPOrb NO YETHOCTU
2 — KOHTPOIb MO HEYETHOCTU
03/06 18503 INT | Cron 6ur 0 — opyk bur
1 — nBa 6uta
03 /06 18505 INT TarimayT 3anpoca 0-9999 ¢
03/06 40600 INT CoxpaHeHue nonb3oBaTenbCKUX 0

napaMeTpoB

1 — COXpPaHUTb

* B peeucmp egodumcsi yesoe yucso be3 3ansmod, Harnpumep, 100, ymo 6ydem omeeyamb 10 cekyHOam
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Mpunoxexune B.3 MODBUS npoTtokon
B.3.1 ®opmart Kaxporo 6anTa, KOTopbIi NPUHMMaeTCA U NnepefaeTcA npubopamm, cneayOLWNNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumn 6ut nepenaeTca nepsbIM.

Kagp Modbus coobueHuns cnegytoLuii:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

Fne k<16 — konuuyecTBO 3anpawmBaemblx peructpoB. Ecnn B kagpe 3anpoca 3aka3aHo 6Gornee 16
perucTpoB, TO 3TO yKa3biBaeT Ha OLIMOOYHBIN 3anpoc (KoA owmnbku 2).

B.3.2 Device Address. Agpec ycTponcTBa
Anpec mogynsi (slave-yctponctea) B cetu (1-255), no kotopomy obpaiaetca SCADA cuctema (master-

yCTpOVICTBO) co cBoum 3anpocom. Korga y,D,aJ'IEHHbIVI |'|p|/|60p nocblslaeT CBOW OTBET, OH pa3MellaeT 3TOT Xe
(COGCTBeHHbIVI) agpec B 3TOM norne, YTOObI master-yCTpoMCTBo 3Hano, Kakoe S|ave-yCTp017ICTBO oTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbLIN KOA onepauumn

Mopynb RIO-DI16 nogaepxusaeT criegytowne yHKLNK:

Function Code DyHKUMA
03 YUTteHune pernctpa (oB)
06 3annck B 0anH perncTp (ansa 3anucu gaHHelx popmara Integer)
16 3anucb B HECKOJbKO PErMCTPOB (4518 3anucu aaHHbIX opmata Float)

B.3.4 Data Field. Mone nepeaaBaembIx AaHHbIX

Mone paHHbIX coobuwenus, noceinaemoro SCADA cuctemow yaaneHHoOMy npubopy, coaepXut
no6aBoyHO MHpopMaLmio, KoTopas Heobxoanma slave-ycTponcTBy onsa Agetanmaaumn yHkumm. OHa BKNoYaeT:

® HayanbHbIN aapec perncTpa v KoNMYecTBo perncTpoB Ans dyHKkuum 03 (YTeHue)

® afpec pernctpa v 3HaveHue aToro permctpa ans dpyHkumm 06 (3anmce).

Mone AaHHbIX cOOBLLEHUS], MOCLINIAEMOro B OTBET yAaneHHbIM NpubopoM, COAEPXKUT:
e KonmnyecTBo Gant oTBeTa Ha oyHKUMIo 03 1 cogepxmmoe 3anpallnBaeMbIX PerMcTpoB
® afipec perncrpa v 3HadeHue aToro perncrpa ans dpyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNILHON CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPONS C MOMOLUbID LMKnnyeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHna cooblieHunsi (address, function code, data) nepeparowee ycTpoicTBo
paccuntbiBaeT CRC koA u nomellaeT ero B KoHel, coobuwenuns. MpuemHoe yctponcteo paccumtbiBaetr CRC kop
NPUHATOro coobLeHnsa 1 cpaBHMBaeT ero ¢ nepepanHbiM CRC kogom. Ecnv CRC kop He coBnagaeT, 9To 03HayaeT
4YTO UMEET MECTO KOMMYHUKaLMOHHas olmbka. YCTPOUCTBO He BbINOMHSAET OENCTBMIA U HE AaeT OTBET B Cryyae
o6HapyxeHua CRC owmnbku.

NocnepoatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunuuamn (FFFFh).

. Ncknovarowee UIN ¢ nepebimm 8 6uT Banta coobuieHus n cogepxmmbiv CRC pernctpa.

. CoBur pesynbTaTta Ha oavH 6uT BNpago.

. Ecnu cosuraembi 6ut = 1, uckniovatowee VW cogepxumoro pernctpa ¢ AO01h 3HaveHvem.

. Ecnu coguraemblivi 6uT Hynb, NOBTOPUTL Liar 3.

. NoBTopsATb Waru 3, 4 n 5 noka 8 caBuroB He ByoyT UMETH MECTO.

. Ncknovarowee UITN co cnepytowmmn 8 6ut GawTta coobuueHns n cogepxmmbim CRC peructpa.
. MoBTOpATL Warn ot 3 Ao 7 noka Bce 6aiTbl coobLeHns He oGpaboTatoTcs.

. KoHeuHoe coaepxnmoe peructpa v 6yaeTt 3HaueHNeM KOHTPOSIbHOM CYMMBbI.

OCO~NOOOPAWN-=-

Korga CRC pa3smelyaeTtcs B koHUe coobweHus, mnagwuii 6ant CRC nepepaetcs nepsbiM.
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MpunoxeHue B.4 ®opmaT KOmaHp

YreHune Heckonbkux pernctpoB. Read Multiple Register (03)

Cnepyowmn popmat ncnonsdyetca Ansa nepegayn sanpocos ot K n oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctpouncty SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS

1 BYTE 1BYTE HB LB HB LB LB HB

OtBeT ycTponctBa. RETURNED FROM DEVICE:
DATA

AII::))IIED\IQI(E:SS Fggggl(?;;N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

1 BYTE 1 BYTE 1 BYTE HB LB HB LB LB HB

e «NUMBER OF REGISTERS» 1 n <16 — konuMyecTBo 3anpalumBaemblx peructpoB. Ecnu B kagpe
3anpoca 3aka3aHo 6onee 16 peructpos, mogynb RIO-DI16 B oTBeTE OrpaHMyMBaEeT UX KONUYECTBO A0 NepBbiX 16-Tu

perncTpos.

Mpumep 1:

1. YteHue perucrpa

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register #1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponcTtea. RETURNED FROM DEVICE: Register #1 is set to 1000
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec

2. 3anucsb B peructp (06)

Crnepytowasi KomaHaa 3anvcbiBaeT onpegeneHHoe 3HadeHme B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpouncTtBa. Sent to/Return from device:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1BYTE HB LB HB LB LB HB

MpunoxeHue B.5 PekomeHagaumm no nporpaMmmMmpoBaHnio o6MeHa AaHHbIMU C
moaynem RIO-DI16

Mpumep pacyeTa KOHTPOMNbLHON CyMMbI Ha A3bike CU:

unsigned int crc_calculation

{

unsigned int crc;
unsigned char bit counter;

(unsigned char *buff, unsigned char number byte)

crc = OxFFFF; // initialize crc
while ( number byte>0 )
{
crc "= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc ~= 0xA001;// crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position

}

}

bit counter++;

number byte--;

}

return

}

(crc);

//
//
//

increase counter
adjust byte counter

final result of crc
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INlucT pernctpaumm nameHeHnn

Homepa nncTos (CTpaHunLy) Bcero
N3am. fnctos Na M3meHeHne B OOKyMeHTe Moan. Data
B [IOKY- [OKyMeHTa
N3wme- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 26 26 MapukoT | 26.03.2014
O.A.

1.02 22 22 ver. 100.02 | MNpwuBegeH B cOOTBETCTBUE Mapukot | 03.10.2014
C HOBOW MPOLLUNBKON 0.A.

1.03 22 22 ver. 100.04 | MNpwuBeaeH B cooTBeTCTBMNE MapwukoT | 16.12.2014
C HOBOW MPOLUMBKOM 0.A.

1.04 22 ver. 100.04 | WcnpaBneHbl HETOYHOCTH B Mapwukot | 18.02.2015
TekcTe 0.A.

1.05 23 ver. 100.05 | [Job6aeneH pucyHok 4.5 Mapukot | 26.05.2016

O.A.

1.06 23 ver. 100.10 | W3meHeHna peructposas Kanyctsk | 17.08.2016
CTpyKTYypa B.M.

1.07 24 ver. 100.10 | Jdo6asneHo onucaHue CnaBssik 13.11.2017
MOAYNSA € ABYXMNOMAPHbIMU AA.
BXOJaMU, U3MEHEH Kof
3akasa




