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JaHHoe pykogsoOcmeo o akcrfyamauyuu sensemcs  ouyuanbHol  OoKyMeHmauyuel
npednpusmus MUKPOII.

Ipodykyusi npednpusmus MUKPOIJI npedHasHadyeHa 0nsi sKcrinyamayuurkeanuguyupo8aHHbIM
MePCOHaIoOM, MPUMEHSIIOWUM coomeemcmeyrujue rnpueMbl, U MOMIbKO 8 UEesisiX, OMNUCaHHbIX 8
Hacmosiwem pykosodcmee.

Konnekmue npednpusmus MUKPOJI ebipaxaem [ 6onbwyd npusHamenbHoCmbs mem
crieyuanucmam, Komopble npunazarom 6bonbwue ycunus . Ons MOOOEPKKU O0me4yecmeeHHo20
npoudsodcmea Ha Hadnexawiem ypoeHe, 3a mo, Ymo OHU euwje cbepeasnu ceow cury Oyxa, yMeHue,
criocobHocmu u masaHm.
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HacTosiliee pykOBOACTBO MO 3KCnnyatauuum npefHasHa4yeHO [Ansi O3HaKOMIeHWst noTpebutenen c
HasHayeHneM, MoAEeNsiMU, MPUHUMUMNOM [EWCTBUSl, YCTPOMCTBOM, MOHTaXOM, 3KChnyatauuen u oGCnyxuBaHWeM
moayns auckpetHoro BeBoaa RIO-DI16.

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

MpeHebpexeHne Mepamy NPegoCTOPOXHOCTU W npaBunamu
aKcnnyatauum MOXeT CTaTb MPUYMHON TPaBMMPOBAHUSA MepcoHana unm
nospexaeHnsa obopynosaHus!

B c¢BA3M c nocTosHHOW paboTor NO . COBEPLUEHCTBOBaHUIO
MOAyns,  MNOBbIIAKWEN  ero  HaAeXHOCTb ' W, yhy4liaoLen
XapaKTepUCTMKN, B KOHCTPYKLUMIO MOTYT OblTb BHECEHbI HE3HauMTENbHbIe
N3MEHEHUs!, He OTPaXKeHHbIe B HacTosALLEM U3JaHUK.

1 OnucaHne mopyns

1.1 HasHa4yeHune moayns

1.1.1 Mogynb anckpeTtHoro Beoga RIO-DI16 npegHasHaveH anga npuema u npeobpasoBaHus B LG POBYHO
¢OpMYy CUrHanoB OUCKPETHbLIX AaTYMNKOB.

1.1.2 Mogyne RIO-DI16 npegHasHayeH Ans NOCTPOEHUS pacrnpedeneHHbIX CUCTEM KOHTPOns W
ynpaBneHns TEXHONOrMYeCckUMn o6beKTaMm.

1.1.3 B mogynsix RIO-DI16 wucnonb3yeTca WHTENMEKTyansHas»cuctema BbiBOAA, rAe KaxAabll Moaynb
UMEET BCTPOEHHbIA MUKPOMPOLIECCOP, BbLIMOMHSIOWMA CBoM 3adadv U GyHKkuMM no obpaboTke curHanos
He3aBMCUMO OT GrioKa LieHTpanbHOro npoLeccopa KOHTponnepa uav KoMnboTepa.

1.1.4 Mopynb RIO-DI16 BbINOnNHEH kak caMocTOATENbHOE n3aenue, MHMOPMaLMOHHBLIN OBMEH C KOTOPbIM
ocyulectengetca no uHtepdernicy RS-485 no npotokony! MODBUS RTU, 4to nossonsieT ucnonb3oBaTb €ro B

KayecTBe yOarneHHOro yCcTpoWcTBa AMCKPETHOFO BBOAA Mpu paboTe B COBPEMEHHbIX CETAX ynpaBreHus u cbopa
MHopMaLmK.

1.2 O603HayYeHne moaynsi Npu 3aKase N KOMMIEKT NOCTaBKN

1.2.1 Moaynb 0603HavaeTes - creayoLmnm obpasom:
RIO-DI16
Mpumeuanwme. Mpu 3akasze mogysen RIO HyxHO yunTbiBaTh, 4TO Kremmbl PLLUJT-5 n PLUM-5 , k KoTopbiM
noakntoyaeTcs nuTaHne npubopa.m UHTepdenc, He BXOAAT B KOMMIEKT MOCTABKN U UX HY>XHO 3aka3blBaTb OTAENbHO
(bonee geTanbHO 0 kKNeMMax — cM. mpun. b.1, puc. b.2).
1.2.2 KomnnekT nocraeku'moayns RIO-DI16 npueeneH B Tabnuvue 1.2.1.

Tabnuya 1.2.1 — Komrnekm nocmasku modyns RIO-DI16

0603Ha4YeHne HavmeHoBaHue KonuuyectBo
MPMK.426433.031 Mogynb auckpeTtHoro Beoga RIO-DI16 1
MPMK.426433.031 NC Macnopt 1
MPMK.426433.031 PO PykoBoAcTBO Mo 3KcnnyaTaumu 1*
PC-4 Pasbem curHanbHbii 4koHT. PC-4
PWA-5 LnHHBIN pa3bem Ha DIN-periky S5konT. PLUO-5 1
* - 1 9k3eMnnsp Ha noboe KoNMYeCTBO MoAysen Npy NocTaBke B OAUH aapec
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1.3 TexHM4YeCKMe XapaKTepUCTUKU Moayns

1.3.1 AuckpeTHble Bxoabl moaynsa RIO-DI16

Tabnuya 1.3.1 - TexHU4YecKue xapakmepucmuku

OQUCKPEMHbIX 8XOOHbIX CU2HANo8

TexHU4ecKasa xapakrepucTmka

3HauyeHue

KonnyectBo AMCKPETHbIX BXOA0B

16

CwurHan noruyeckoro "0" — coctosiHne OTKINKOYEHO
CurHan norudeckon "1" — cocrosiHme BKITKOYEHO

0-7 B, oTpuuaTtenbHo NONSPHOCTM
18-30 B, oTpuuaTensHON NONSpHOCTH

BxogHown Tok (noTpebnenue no Bxoay) <10 MA
Konunyectso cyeT4mkoB 16

PaspsgHocTb cyeTynkoB 32 (4294967295)
MakcumanbHas JYactoTa crnefoBaHust UMMynbCoB 5Ty

["anbBaHW4eckas pa3BsA3Kka ANUCKPETHbIX BXO40B

Bxoabl cBA3aHbl B 2 rpynbl N0 8 KAHANOB U FrANbBAHUMECKN
N30MMPOBaHbl OT APYIMX BXOA0B U OCTafbHbIX Lienev

1.3.2 AnekTpuyeckune gaHHsie moayns RIO-DI16

Tabnuya 1.3.2 - TexHu4yeckue xapakmepucmuku

SJ/IeKmponumaHus u nompe6neHue

TexHU4ecKasa xapakrepucTmka

3HauyeHue

HanpshxeHue nutaHuns

24 B (o1 12 B po 36 B) nocTosiHHOTO TOKa

Motpebnsembin Tok mogyna RIO-DI16

He 6onee 150 MA

Tabnuya 1.3.3 - TexHuYecKue xapakmepucmuku

B8HYMPEeHHUX UCMO4YHUKO8 rnumaHus

TexHU4YecKaa XxapaKTepucTuka 3HaueHune
KonnyecTtBo MCTOYHMKOB NUTAHUS 2
BbixogHOE HanpsbkeHWe OHOr0 UCTOYHMKA 24 B
TOK Harpy3ku 0HOr0 UCTOYHMKa <40 mA

1.3.3 NocnepoBaTtenbHbIN NHTepdenc RS-485

Tabnuua 1.3.4 - TexHu4yeckue xapakmepucmuku

rniocrnedogamernbHo2ouHmepgetica RS-485

TexHU4ecKas xapakrepucTumka

3HavyeHue

Konunyectso npn6opos

[o 32'Ha ogHOM cermeHTe

MakcumanbHas AnvHa nMHum B npegenax
OJHOro cermMeHTa cetu

o 1200 meTpoB

[nanasoH ceTeBbIX agpecoB

255

Bug kabens

BuTas napa,skpaHupoBaHHas BuUTas napa

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

"anbBaHW4eckasi pa3Bsi3ka

I/IHTepd3e|7|c raribBaHNM4eCKn N30nMpoBaH OT BbIXOO0B U OCTallbHbIX uenen

1.3.4 Kopnyc. YcnoBusa akennyatauum moayns RIO-DI16

Tabnuua 1.3.5 - Ycnosusi akcrinyamayuu

TexHU4YecKas xapaKkTepucTuka

3HaueHue

Kpennexue moayns

Penbc DIN36x7,5 EN50022

abapuTHble pasmepsbl (BxLUXI):

117x23x129 mm

MoHTaxHasi rny6uHa

130 Mm

Paboyas Temnepartypa

oT muHyc 40 °C oo 70 °C

TemnepaTypa XpaHeHus

oT MmHyc 40 °C go 70 °C

KnumaTtuyeckoe ucnonHeHne

YXJ1 4.2 no FOCT15150-69, oTHocutenbHas BnaxHocTb oT 30 1o 80% 6e3
KOHAeHcauuu Bnarv (npy Temneparype +35°C)

ATmocdepHoe faBneHvne

o1 84 no 106,7 klMa

Bubpauus c vactoton o 60 Ny ¢ amnnutygon o 0,1 mm
MomeLyeHve 3aKpbITOe, B3pblBO-, NOXapobesonacHoe
MonoxeHne Npn MOHTaXe Jlio6oe

CTeneHb 3alnThbl IP20 no TOCT 14254-96

Macca < 0,18 kr

1.3.5 CpenHee BpeMs HapabOTKM Ha OTKa3 C y4eTOM TEXHUYECKOrO 06CNyXMBaHWS, pernaMmeHTUpPOBaHHOIO
PYKOBOACTBOM MO 3KCMyaTaumu, - He meHee 4yem 100 000 yacos.

1.3.6 CpegHuin cpok akcnnyatauum — He meHee 10 net. Kputepuin 4onycTMMON rpaHuubl aKkcnnyaTaumm —
3KOHOMMYEecKas HelenecoobpasHOCTb AanbHENLLEN SKCNyaTaumm.

1.3.7 CpegHui cpok xpaHenusi — 1 rog B ycnosusax no rpynne 1 FTOCT 15150-69.
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1.3.8 N3onsauus anektpunyeckmx uenen RIO-DI16 oTHocuTensHO kopnyca n mexagy coborn npy TemnepaType
okpyxatowen cpegpl (20 + 5) °C n oTHoCcMTENbHON BNaxHOCTH Bo3ayxa A0 80% BbiAepXMBaeT B Te4eHne 1 MUHYThI
OENCTBME WCMbITAaTENbHOIO HaMpsKeHWs1 MpaKTUYeCKU CuHycoupanbHon dhopmbl Yactotom (50 + 1) Ty ¢
genctayowum 3HayeHem 500 B.

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

1.4 CpeacTBa U3MEpPEHUA, MUHCTPYMEHT U NMPUHAANEXHOCTU

MepeyeHb NpMHaANEXHOCTEN, KOTopble HEOOXOAMMbI AN KOHTPONS, PerynmpoBaHuns, BINONHEHNs paboT
Mo TEXHUYECKOMY 06Cny>XnBaHni0 MOAYnsA, npueaeHsl B Tabnuvue 1.4 (cormacHo ACTY FOCT 2.610).

Tabnuya 1.4 - MepeyeHb cpedcme u3MepeHUsi, UHCMpPyMeHma u rnpuHadnexHocmed, Komopble He0OX00UMBLAPU 06CyxusaHuUU
modyns RIO-DI16

HavnmeHoBaHuWe cpeacTs W3MEPEHNS, UHCTPYMEHTa 1 HashaueHme
NpuHaanexHocTeNn
1 BonbTmeTp yHMBepcanbHbin L300 KoHTponb HanpsXeHus NUTaHus
2 MeraommeTp $4108 Vi3mMepeHue conpoTuBNEHNS U3oNsaunm
3 MuHUEeT MeanLMHCKNIA [MpoBepka kayecTBa MOHTaxa
4 OtBepTKa Pa3bopka kopnyca
5 Msrkas 6513b OuyuncTKa OT NblW U FPsi3v

1.5 MapkupoBKa u ynakoBka

1.5.1 MapknpoBka mogyns BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuke ¢ pa3amepamu cornacHo FTOCT
12971, koTopas KpenuTca Ha BOKOBYIO CTEHKY KOpMyca MOAyns.

1.5.2 TMnombGupoBaHve MoOAynNs NpPeanpuATUEM-U3TOTOBUTENEM MpK BbiNyCKe W3 NPOM3BOACTBA He
npeaycMOTPEHO.

1.5.3 YnakoBka mogyns cooTtBeTcTByeT TpeboBaHuaMEOCT 23170.

1.54 MO,D,yJ'Ib B COOTBETCTBMM C KOMIIEKTOM MNOCTaBKM YMAaKOBAHO COrMacHO 4epTeXXam npeanpuatmna-
n3rotosuTend.

2 OyHKUMOHANbHbIE BO3MOXHOCTHU

BbinonHsaemble PyHKLUN:
- MNprem n npeobpasoBaHveB LNHPOBYIO HOPMY CUTHANOB ONCKPETHLIX 4ATYMKOB;

- Beog AONCKPETHbIX CWUFHanoB OT AaT4yMKOB C pasfyivyHbiIM TUMNOM BbIXO4a («CyXOVI» KOHTaKT, Nn-p-n
TPaH3MCTOP C OTKPbITBIM KOJIIEKTOPOM, JTOrM4ecKni CI/IFHaJ'I);

- CyeT yucna umnynbCcoB € hyHKLMAMU CTapT, cTon, cOpoc;
- Bblﬂa“la N0 3anpPOCYy COCTOAHUA BXOOHbIX CUrHaNoB,
- Bo3moXHOCTb 3aMeHbl Moayns 6e3 HapyLUeHWS! LIeNOCTHOCTM CUCTEMbI MUTaHUSt U UHTEPMENCHON CeTH.

- Bo3aMoXHOCTb MCMNONb30BaHUsi MOAYNsi B Ka4yeCTBe yOaneHHOro yCTpoWcTBa AWCKPETHOrO BBOAA Npw
paboTe B COBpEMEHHBIX CETSX ynpaBneHus n cbopa nHpopmaumm.
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3 KoHCTpyKUMa moayns v npuHUUN padoTbl

3.1 KoHcTpyKuua moayns

BHewwHui Bng 1 pacnonoxeHve pasbemoB moayns auckpetHoro Beoda RIO-DI16 nokasaHbl Ha pucyHke

3.1

Ha nepenHei naHenu moayns pasmeLleHbl:

e MHamkaTopbl pexunmoB paboTbl U COCTOSAHWUA MOAYNS,

. MHaukaTopbl COCTOSHUSA OUCKPETHBIX BXOO,0B.

Ha Kopnyce Mmoaynsa pa3MeLlleHbl NPpYy>XUHHbIe pa3beM-KrneMmMbl 4514 BHELWHUX COeaNHEHNIA:

Ha 3agHen naHenu wmoAyns YCTaAHOBMEH creumanbHbii  UKCUpYoWmnite. pasbem , Ha ~ DIN-penky,
obpasyloWwuin ¢ ApYrMMU pasbeMamn LIKMHY, KOTopas No3BoNnseT ObICTPO OCYLLECTBUTLE MEXaHW4ECKNA MOHTaX K
AEMOHTaX MOAynen.

LUnHHBbIN
pasbemM Ha
DIN-penky

PLLIA-5

CeeToanoaHble
NHONKaTOPbI

Mpy>XnHHbIE
pasbeM-KrnemMmmbl
PC-4

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

3.2 HasHauyeHMe cBeTOAMOAHbIX MUHONKATOPOB

Ona vHOMKauum COCTOSIHUS MOAYNSA Ha nepegHen naHenu ycrtaHoBneHbl Tpu ceBetogvona PWR, ERR,
COM, koTOpble MHOVUMPYIOT pasHble pexmMbl paboTbl, HAaNVYMEe NUTaHUS U HanMdMe owmnbok, a Takke CBETOANOAbI
DI 1-16, koTopble oToBpaxaloT CoCTOsHNE ANCKpeTHbIX Bxogos DI1-DI16.

Tabnuya 3.1 — HasHayeHue ceemodUOOHbIX UHOUKamopos

Unpukatop | UHaukarop LiBeT Cocrosmue CocTtosiHue moayns
cseTogmnopa
CreTUTCS Mogynb B pemmmevpa60Tb| C NonNb30BaTEeNbCKUMN
MuTtakne ceTeBbIMM HacTporikamu. NutaHve B Hopme
PWR PaboTa 3eneHbin | He cBeTtutCs MuTtanve He nogaHo unu nutanne HE B Hopme
(Power) Muraer Moaynb B pexmmMme KOHUrypaumm ceteBbiX
napameTpoB
ownb Csetutcs OrtcytcTBue cBasn. Mogynb B 6e3onacHoM pexume
ERR (IUEJrI:o:)a KpacHbii | He cBeTtutCs PaboTta mogyns B paboyem pexvme
Muraet OtcyTcTBME cBsisu. Moaynb B paboyem pexume
COM WHTepdpenc KenToiit He ceeTtutcs HeT o6MeHa no uHTepdeiicy _
(Interface) Mwuraet OOMeH gaHHbIMM NO MHTepdency
CoctosHue Ceetutcs [JVCKpeTHbI BXxo4 B 3aMKHYTOM COCTOSIHUM
[1]...[16] AVCKPETHbIX | 3eneHbin

BXO/10B

He cBetutcsa

[MCKpeTHBIN BXOA B pa30OMKHYTOM COCTOSIHWM
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3.3 Pexxumbl paboTbl Moayns B ceTu

Moaynb RIO-DI16 moxeT pbyHKUMOHMPOBATL U B peXxume paboTbl C NONIb30BaTeIbCKUMU CeTeBbIMU
HacTporkamMm Wnu B pexume KoHdUrypauum ceTeBbiX NapameTposB.

B pexuvme KoHurypauumn ceteBbix NnapameTpoB ceTeBoun agpec npubopa — 1, ckopocTs obmeHa — 115200
6uT/c. Ins BXoAa B pexum KOHUrypaummn ceTeBbiX NnapameTpoB HEOBX0ANMO YCTaHOBUTL nepemMbliuky JP1. B atom
pexume nonb3oBaTenb MOXET HacTpouMTb CEeTeBOW agpec W CKopocTb O6MeHa, 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 pa6ouem pexume moaynb paboTaeT cornmacHo ykasaHHbIM Mpu KOHUIypMPOBaHUAIHACTPOVikaM, a no
UcTeveHUn TanmayTa 3anpoca Ha nepegHen naHenu HauyMHaeT muraTb ceetoamon ERR.

[ns HacTpOVKn HopMansHOro pexuma Heobxoanmo:

- B napameTpe "Pexum pabotsbl mogynsa" BeibpaTh "0001 — HOpMmanbHbIA pexum",

- B napameTpe "KomaHaa cnexeHus 3a cetbio" BblbpaTtb "0000 — oTknyeH",

- B napameTpe "TavimayT 3anpoca” BbiCTaBUTb HEOOXOOUMOE 3HaYeHVe TanmayTa.

Be3onacHbIn pexum. PaboTtaeT COBMECTHO C CUCTEMHbIM CTOPOXEBbLIM TaWMepoM. Ecnn cuctemHbii
CTOPOXEBOW TaiMep BKIOYEH, TO MO UCTEYEeHUM TariMayTa 3anpoca ceetoamo ERR 6yaeT noctosHHO cBETUTBCS.

[na HacTpowikn 6e3onacHoro pexnma Heobxoanumo:

- B napameTpe "KomaHga cnexeHus 3a ceTbio" BblbpaTh "0001 = BktoyeH!,

- B napameTpe "TarimayT 3anpoca” BbICTaBUTb HEOOX0ANUMOE 3HaYEeHUE TanmayTa.

MuHumManbHoe 3HayeHre napameTpa "TarmayT 3anpoca“ onpenensercs BEpXHUM YPOBHEM.

3a Tanm-ayT oTcyTcTBUSI OBMeHa Mno ceTu WHTEPdENCHOM) CBA3N OTBEYAET CUCTEMHBIA CTOPOXEBOWA
Tanmep, KOTOpbIA MO3BOMSET WUCKMYUTL aBapuiiHble CUTyaumv BrCllydae, Korga HeMCrNpaBHOCTb BO3HUKaeT Yy
yrpaBnsoLLEero KOMnbTEPA.

Peann3auma cuctemMHOro CTOpPOXEBOro Tanumepa BBINSAUT crnegylowmm obpasom. Ynpasnstowmi
KOMMbIOTEP Mepuoanyeckn obmeHnBaetcss nHdopmaumern ¢ mogynem. Ecnn ouepegHoi obMeH He NPoOUCXOauT B
onpeaeneHHbli Nepuo BpeMeHU, MOAy b CUMTAET, YTO KOMMBIOTEP OTCYTCTBYET M Ha nepefHeln NaHenn HavymHaet
NOCTOSIHHO cBeTUTbCs cBeToamoa ERR.

TalimayT 3anpoca pekoMeHayeTcsi BbloypaTb B '3@BUCUMOCTU OT KONIMYECTBA CYUTHIBAEMbIX MapaMeTpoB B
cetn. TanmayT BbiGUpaeTcss NpMMepHO B 2 pasa 6onblie 0T CyMMapHOro BPEMEHMU 3anpocoB, KOTOPLIA MocbkinaeT
KOMMNbIOTEP B CETU.

3.5 NMpuvHUMN paboTbl AUCKPETHLIX BXOAO0B

K mogynio RIO-DI16 MOXHO MOAKMOYUTL LUeCTHaALaTb OUCKPETHbIX BXOAOB, CWUrHamnbl W3 KOTOPbIX
obpabaTbiBalOTCA C MOMOLLBIO COOTBETCTBYHOLIEro napametrpa "MuHuUManbHas ANMUTENbHOCTL UMMNynbca"
(FILTER). ®unbTp ncnonb3yerca AnA MOgaBneHns noMmex, a Takke ANna nogasrneHvs «apebesra» KOHTaKTOB
(Y4acTbIX M3MEHEHUIN COCTOSIHUST AUCKPETHbLIX BXOA4OB M3-3a konebaHuin KOHTakToB). TO €CTb, NpW MCMNONb30BaHUM
faHHoro cunbTpa nornyeckas 1" chopMmupyeTcs Ha BXOAe MOCre WCTEYEHWs BPEMEHW, YKa3aHHOro B AaHHOM
napameTpe.

3.6 MpuHLUMN paboThbl AUCKPETHbIX BXOAOB B pexume "cyetymk”
B moayne RIO-DI16 kaxabii 3 AUCKPETHbLIX BXOAOB MOXET paboTatb B pexume 32-pas3psgHoro cHeTvmKa.
Cxema paboTbl cHETUMNKA ANCKPETHOIO CUrHana nokasaHa Ha pucyHke 3.2.

[ns, MOHUTOPUHIA COCTOSIHUSI CHETYMKOB uMcnonb3yeTcs napameTtp "CocrtosiHme cuetumka" (Mode),
KOTOpPbIV MOXET FIPMHMATE CreayoLimne 3Ha4yeHns:

0 — STOP: c4eT4nK HaXOAMTCH B pEXMME OCTaHOBKM c4eTa (CM. MyHKT 4);

1 — RUN: cHETUMK Hax04MTCS B PEXUME HAKOMIEHUS BXOOHbLIX CUrHAMNoOB (CM. NyHKT 3);

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

4 — OVERFLOW: nepenonHeHve c4yeTynka. 3HayeHuMe YCTaHOBUTCS, €CNW BKIIKOYEHO OrpaHuyeHve
cuyeTymka (CM. NyHKT 6);

5 — OVERFLOW+RUN: nepenonHeHne cyeTymka. 3Ha4yeHne yCTaHOBUTCS, ECIIN OTKIIOYEHO OrpaHMyeHne
cyeTymKa (CM. MyHKT 6).

CT1apT cyeTa cyeTvMKa MOXET HaUMHATBLCS UMK C HYIS, UKW C NMpeayCTaHOBMEHHOro 3HaYeHus. [ins crapTa
C NpenyCTaHOBMEHHOIO 3HA4YeHUsI HeOOXOOUMO YCTaHOBUTbL 3TO 3HAYEHWE B perncTpbl "3HayeHue cyeTyuka
(Mnagwwn pernctp)" n "3HayeHne cyeTumKa (CTapLumm permctp)".
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COUNTER

A

6/ limit OXFFFFFFFF

4) STOP
=S 2) EDGE —~ -

1) FILTER \

PV *
or 3/ START 5) RESET. T

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 pabomsi cyemyuka
Ha pucyHke 3.2 npuHATHI criegytowmne 0603HayYeHUs:

1. MuHMmanbHasa gnutenbHocTb uMmnynbca (FILTER). dunbTp ncnonb3yeTcs Ang nogasBneHns nomex, a
Tawke Ana nopasneHus «gpebesra» KOHTAKTOB (Y4acTbiX WUBMEHEHWA COCTOSHUSI AMCKPETHbIX BXOOOB W3-3a
konebaHui KOHTaKToB).

2. Boigenenue dpoHta (EDGE). CyeTunk moxer paboTath:B TPEX pexumMax cyeTa:

- N0 nepeaHeMy OPOHTY, TO €CTb NPY U3MEHEHUN AUCKPETHOrO cUrHana ¢ normdeckoro 0 Ha noruyeckyto 1,

- N0 3agHeMy (PPOHTY, TO €CTb NPU N3MEHEHUN AUCKPETHOIO curHana c nornyeckon 1 Ha norudeckun 0,

- B oboux HampaBreHusix, TO €CTb CYETHRAPOMCXOOWUT KaK MpU W3MEHEHUW OUCKPETHOro curHamna c
noruyeckoro 0 Ha nornyeckyto 1, Tak U NpyY U3MeHeHU.C rornyeckon 1 Ha normdeckun 0.

3. CtapT cueTta (START). CurHan ctapra cyeT4mka MoxXeT ObITb TPEX BUOOB:

- cTapT no ceTeBoV KoMaHge. [ns aToro He0BXOAMMO C BEpXHEro YpPOBHS YCTaHOBUTb B peructp
"CocTtosiHue cyetumnka" (MODE) sHaueHne™1";

- CTapT npu BKMOYeHWM nuTaHus. Ons @roro Heobxogmmo B napameTtpe "Pexum ctapta cyetymka"
yCcTaHoBUTbL 3HaveHue "1". Mpu aTom Bpermnctpe "CocrosHne cyeTuuka" OyaeT aBTOMaTUYECKM yCTaHaBnMBaTbLCA
"1" cpasy nocrne BKIMIOYEHUSA NUTaHUS;

- CTapT no curHany ¢ AWCKpeTHoro Bxoga. [ns atoro Heobxoamumo B napameTtpe "Tun curHana CTAPT
CYETA cuetumka" ycTaHOBWTb 3Ha4YeHUE, KoTopoe OyaeT COOTBETCTBOBaTb HOMEPY AUCKPETHOro Bxoda, No
CUrHarmny KOToporo Heobxoamnmo 3anyckatb CHETHMK.

4. OcTtaHoBKa c4yeTa (STOP). CurHam ocTaHOBKM CHeTYMKa MOXET ObITb ABYX BUOOB:

- OCTaHOBKa MO CeTEBOW KoMaHge: [ns aToro HeobGXoAMMO C BEPXHENO YPOBHSI YCTAHOBWUTb B PErucTp
"CocTosiHne cyetumnka" (MODE) 3HaueHue "0";

- OCTaHOBKa NO CUrHany ¢ AuckpeTHoro Bxoaa. [ins atoro Heobxoaumo B napameTpe "Tun curHana CTOIM
CYETA cuetumka" yCTAHOBUTb 3Ha4eHWe, KOTOpoe OydeT COOTBETCTBOBATb HOMEPY AMCKPETHOro BXoAa, Mo
CUrHamny KOToporo Heobxo4UmMo OCTaHaBnMMBaTb CHETUUK.

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

- cbpoc no ceTeBOW komaHae. [Ons atoro HeobxoguMO C BEPXHEro YPOBHS YCTAHOBWUTb B PeErucTp
"CocrosiHne cyetumnka"™ (MODE) 3HaueHue "2". [pu 3TOM cyeT4MK aBTOMaTMYECKN nepenaeT B pexum STOP;

- cbpoc nocrne cYUTbIBaHWUSI 3Ha4YeHUst cyeTymka. [ns atoro Heobxoaumo B napameTtpe "Pexum cbpoca
cyeTymka" ycraHoBUTL 3HadveHue "1". SHayeHne cyeTynka OyoeT aBTOMaTUYecku OBHYMATLCS MOCMNE CYUTbIBAHUS
cTapLlero perncrpa 3HadeHust cuetynka (permctp "3HadeHue cyeTymnka (ctaplumn permuctp)’). Mpu aTom cocTosiHue
cyeTyMKa He U3MEHUTCS;

- cbpoc no curHany ¢ guckpeTHoro Bxoaa. [Ans aTtoro Heobxoaumo B napameTpe "Tun curHana CBPOC
CYETA cuetumka" yCTaHOBUTb 3HA4YeHWe, KOTOpoe OydeT COOTBETCTBOBATb HOMEPY [AMCKPETHOro BXoAa, Mo
curHany Kotoporo Heobxoammo cbpacbkiBatb cHeTYMK. [pK 3TOM COCTOSAHME CYETYMKA HE U3MEHUTCS.

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

- orpaHunyeHHbIM. [Inst aToro Heobxoaumo B NnapameTpe "Pexum cuyeTa cyeTyMKa" yCTaHOBUTb 3HAYeHMWE
"0". Tpwn 9TOM nocrne AOCTWXKEHUSA CYETYMKOM 3HadeHuss "4294967295" cuyeT OCTaHOBUTCHA, a B perncTpe
"CocTtosiHue cyetuuka" (MODE) aBTOMaTM4YECKM YCTAHOBUTCS 3Ha4YeHue "4";

- HeorpaHumyeHHblM. [na aToro Heobxogmmo B napametpe "Pexum cuyeta cyeTyMmka" yCTaHOBUTb
3HayeHne "1". Mpu 3TOM Nocne JOCTUXKEHUS CHETYMKOM 3HayveHus "4294967295" 310 3HayeHMe OOHynuTCS, U cYeT
HauyHeTcs ¢ "0", a B peructpe "CocTtosiHue cyeTumka" (MODE) aBToMaTn4eCcKkn yCTaHOBUTCS 3HaYeHme "5".
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4 Acnonb30oBaHue no HazHa4vYeHuro

4.1 3KCI'I.I1yaTaL|MOHHbIe orpaHu4YeHus npu ncnosfib3oBaHUn moaynA

4.1.1 Mecto yctaHosku moaynst RIO-DI16 gomkHo oTBeyaTh crieQylowum yCrnoBUsIM:

- obecneunBaTb yAOOHbIE YCNOBUSA ANSA 00CAYXMBaAHUS U [EMOHTaxa;

- TemnepaTypa W OTHOCUTENbHAs BMAXHOCTb OKPYXalLWero Bo3gyxa [AOMKHbI COOTBETCTBOBATb
TpeboBaHUSM KNMMaTUYECKOrO UCTIONTHEHUST MOAYINS;

- OKpyXalwLlasa cpefa He JOMmKHa cofepaTb TOKOMPOBOAALLMX NMPUMECEN, a Takke NpuMecer, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTanen Moayns;

- HaMPSXXEHHOCTb MarHWTHbIX MONEW, BbI3BaHHbIX BHELLUHVMW UCTOYHUKaMWN NepeMEHHOrQ Toka Yactoton 50
"4 MnNn BbI3BaHHbIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AormkHa npesbiwatb 400 A/m;

- napameTpbl BUGpaLmm AOMKHbI COOTBETCTBOBATL UcnonHeHuto 5 cornacHo FOCT 22261

4.1.2 Mpwu akcnnyatauum Moayns HeobxoAMMO UCKMYUTL!
- nonagaHve TOKONPOBOASALLEN NbIW UK XUAKOCTU Ha MOBEPXHOCTb MOGYIIS;
- HanM4me NOCTOPOHHMX NPeaMeToB BONM3N MOAYNSA, YXYALLALWMX ero/eCTeCTBEHHOe OXnaxaeHue.

4.1.3 Bo Bpems akcnnyataumm HeoGXoauMO CrneauTtb 3a Tem, YToObl NOACOoeANHEHHbIE K MOoaymo NpoBoaa
He nepenamMbiBanicb B MECTaX KOHTaKTa C KNeMmamu 1 He UMenn NoBpeXKaeHNA U3eNALUK.

4.2 NoaroToBKa MOAyns K UCMONb3OBaHUIO
4.2.1 OceoboguTte moayrb OT yNakoBKM.

4.2.2 MNepen HavanoM MoOHTaxa modyns HeobX0AMMO,BbINOMHUTL BHELUHUA ocMOTp. [pn aTom obpatutb
0cobeHHOe BHMMaHWe Ha YMCTOTY MOBEPXHOCTU, MapKMPOBKN N OTCYTCTBME MEXaHUYECKNX MOBPEXOEHNN.

4.2.3 YctaHoBute moaynb Ha DIN-penbc cornacHo pucyHKy 4:1:

1 YCTaHOBUTE BEPXHIOKO YaCTb MOAYNA HA PeJibC;
2 noBepHUTE MOoAY b BHN3 A0 3alLlesiknBaHu4.
O 7

2 I N

A "
PucyHok 4.1 — Cxema KpernneHus modyrnsi Ha DIN-penbce

4.2.4 BHUMAHME!!!" [lpn nogkntodeHun mopyns RIO-DI16 cobniopaTth yka3aHusi mep 6esonacHocTu
pasgena 6.2 HacTOALEeNMHCTPYKLUN.

425 KabenbHble cBsA3W, coeguHsowme wmoayne RIO-DI16, nogknioyaTca  4vepe3  KNemwbl
coeauHUTEnNbHbIX ‘pa3beMoB B( cooTBeTCTBMM C TpeboBaHusmMu aencTBytowmx "lMpaBun  ycTpoicTea
3NEeKTPOYyCTaHOBOK" .

4.2.6 TogkntodeHne BxodoB-BbixogoB k moaynio RIO-DI16 npousBogaT B COOTBETCTBUM CO CXeMaMu
BHELLUHWX COEAMHEHWI, NPUBEAEHHbIX B NpunoxexHun b.

4.2.7 Flpy nogKMYeHUM NWHUA CBA3W K BXOAHbIM W BbIXOAHBbIM KNemMMam npuHUManTe Mepbl Mo
YMEHBLUEHUIO BIUSAHUS HaBEAEHHbIX LUYMOB: UCMO/b3ylme BXOAHble U (MnM) BbIXOAHbIE LUYMOMNOAABASHOLLINE
punbTpbl (B T.4. CeTEBbIE), LUyMonoaasnsowme dunbTpbl And nepndepuinHbIX yCTPOUCTB.

4.2.8 He gonyckaeTtcst 06beanHsaTb B 04HOM Kabene (kryTte) uenu, No KOTopbIM NepeaatTcs aHanoroBble,
NMHTEPENCHBIE CUTHAmNbl U CUNIBHOTOYHbIE CUTHAsNbHbIE WIM CUITbHOTOYHbIE CWUMOBbIE Lenu. [Ons yMeHblleHus
HaBEOEHHOro LymMa OTAENUTE JIMHUWM BbICOKOrO HAMPSHKEHUS UNU JIMHUW, NPOBOAALME 3HAYUTENbHbIE TOKU, OT
OpyrMX INUHWA, a Takke u3beranWTe napannenbHOro unu obuiero MNOAKMYEHUS C JIMHUSAMU NUTAHUS MpuU
NOAKITIOYEHUN K BbIBOAAM.

4.2.9 HeobxoaMmocTb 3KpaHMpOBaHWS Kabernen, No KOTOpbiIM nepedaeTcsl MHopMauusi, 3aBUCUT OT
ONvHbl kabenbHbIX CBA3EM WM OT YPOBHS MOMEX B 30HE Npoknagkn kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupytoLmne Tpyoku, kKaHarbl, NOTKA UNN S3KPAHUPOBaHHbIE NUHUW.
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4.3 KoHncurypupoBaHue moaynsa auckpetHoro sBoga RIO-DI16

Moaynb guckpeTtHoro Beoga RIO-DI16 koHurypupyeTcs Yepes ranbBaHNYeCKU pasgeneHHbii MHTepdeinc
RS-485 (npotokon ModBus).

KoHdurypuposaHne mogyns ocyLecTBNseTcs ¢ nomoLso nporpammHoro naketa MUK-KoHndmrypatop.
MapameTpsbl koHUrypaunm mogyns RIO-DI16 coxpaHsaoTca B SHEProHe3aBUCMMOWN NamsATH.
Mopynb auckpeTtHoro BBoga RIO-DI16 koHdurypupyeTtcs B crneayrollein nocrenoBaTesibHOCTU:

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

4.3.1 Moakntountb Moaynb RIO-DI16 no uHtepdeincy RS-485 (pazbem X7) dyepes 6Gnok. npeobpasoBaHus
curHanoB wuHTepdencoB blI-52 (RS-485 «» USB) wnu BlI-485 (RS-485 « RS-232C) K KomnbloTepy.
PekomeHayemas cxema nogknioveHns nHTepdeinca nokasaHa Ha pucyHke b.2.

4.3.2 TMopaTte nuTaHve Ha Mopynb AuckpeTHoro Beoga RIO-DI16. lMpu aTOM JomKkeH 3acBeTUTbCA
nHgukatop PWR.

4.3.3 3anyck MUK-KoHdurypaTopa

3anyck koHdurypatopa MIC-Configurator BbinonHsietcs BbiGopom M3 MeHto "lMyck" cooTBETCTBYHOLLENO
apneika (Myck » MNporpammel » Microl » Mic-Configurator » MIC-Configurator)./.OkHo nporpaMmMbl NnpvBeAgHo Ha
puc. 4.2.

PucyHok 4.2 — OkHo 3anycka MIC-Configurator

4.3.4 Tlouck moayns B ceTu

Ona novcka mogyns Heobxoaumo HaxaTb kHomky «[lowck» (1), mocne 4yero Ha 3kpaHe OToGpasuTcs
AvanoroBoe okHO «[loCTyMHble ycTporcTBa». B 4aHHOM MeHIo OCyLLeCcTBNSETCS NOMCK MPUOOPOB, NMOAKIOYEHHbIX K
BbibpaHHomy COM nopTy 1 paboTarolmx Ha yka3aHHOM ckopocTy obmeHa. [ins novcka Heo6XxoaMMO HaxaTb KHOMKY
«Mownck» (2), nocne'yero B MHMOPMaLMOHHOM OkHe ByayT BbiBeAeHbl AOCTYyNHble ycTponcTea (cm. puc 4.3). anee
Heo6XoaAMMO VMWAABOVHBLIM KIMKOM MbILIM MO HaWAEHHOMY YCTPOWCTBY, UNu Haxas knasuwy "PegaktmpoBatb” (3),
noaTeepanTb (4) v cyuTatb napameTpbl Moayns (5).

Mpumeyanune. Ecnvi Moayne He HangeH B ceTu, TO Heo6xoaMMO NPOBEPUTbL NPaBUIIbHOCTb MOAKMIOYEHUS]
MHTepdenca.

m [ MiC-Canﬁgurator

CrmMEoK ycTaHOBNEHbIX YCTPOMCTE
<agpec>

<UU1>RI0 DIE 100.02

| ®Mouck |

oK

\ PenakTuposate | ﬂw

PucyHok 4.3 — [Nouck docmyrHbIx ycmpolcme u cHumbigaHue rnapamempos mMooysisi
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4.3.5 PepgaktupoBaHue KoHcdurypauum

[ns pefakTMpoBaHusi CETEBbLIX NApaMeTPOB M PEXMMOB paboTbl Moayns B okHe 1 Heobxoaumo BbIGpaTthb
OOVH 13 cooTBeTCTBYHOLWMX BrokoB ("Bnok ceteBoro oomeHa", "Pexumbl Moayns"), nocne Yero B okHe 3 OTKpPOTCS

HeobxoauMble napameTpsl.

be3 na3sanms - MIC-Configurator

Oaitn  Bua  Onum  [Aeiicteun  Mporpams: + O nporpamme
LRI EEDLE:EERS

RS ARS / McaRys RTU

T Bnok cetesoro obmeHa

Hacrpoiku DI2

e Y

EXVIMbI MOAYNA

ERIO-DI16

i

| Hacrpoitku DI3

I

Hacrpoiku DI4

Hacrpoiku DIS

I

Hacrpoitku DI6

l Hacrpoiku DI7 .

Hacrpoiku DI8

4 MIKPOA

N
 -=
II—I
N
1

I

epekmioyamen 1,

[epexnioyamens 2
02 Din® R 485

g n

3arpyxenra xondwrypauss, sepass: 100.03 Aapec ycTpoiicTsa: 1

B paHHbIX 6riokax koHu
1. Pexvmbl paboTsl Moay.
- Pexum paboTbl Mo,
- KomaHpga

um ctapTa cyetymka 1 (Mepekniovatens 1);

3anucars KourypaLmio

napameTpoB AUCKPETHbIX BXOAOB MOAyNns B okHe 1 HeobGxoammo BbibpaTb OAMH 13
cTpoviku DI16"), nocre yero B okHe 2 OTKPOIOTCH HeobxoAnMble napamMeTpbl:

ero B OKHe 3 OTKpOeTCsi nose Ansi BBoAa He0OX0AMMOro 3Ha4YeHus);

- Tun curHana CTAPT CYETA cuetuuka 1 ([Mepekntoyatens 2);
- Tun curHana CTOIM CYETA cuyetuuka 1 (Mepekntoyatens 3);

- Pexxum cbpoca cuetynka 1 (MepekntovaTens 4);

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

- Pexxum cyeTta cuetymka 1.

MpumeyaHue. Mocre 3aBeplIeHUs BHECEHWI WSMEHEHW i B HACTPOMKM HeobXxoauMo 3anmcatb M
COXpPaHUTb KOH(UIypaumio MOAyns (HaxaTb KHOMKy "3anuncatb KOHUrypauu”, 1 B OTKPbIBLLEMCS] OKHE YCTaHOBUTL
ranoyky "CoxpaHuTb NoOnb3oBaTefbCKME HACTPOMKWU"), MHA4Ye MOCre OTKIHYEHUS NUTAHUS HACTPOMKU MOoZynsi

OCTaHyTCS NPEXHUMY 6e3 N3MeHeHus!.
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4.3.6 U3ameHeHMe ceTeBbIX HACTPOEK Moayns

Moaynb RIO-DI16 nocTtaBnsieTcsl 3akasymky C CETEBbIMM HACTpOMKaMy No ymonuyaHuto (tabnuua 4.3.6).
Ecnu B ceTn npegycmatpvBaeTcsl ogHOBpeMeHHasi paboTa HECKOMbKUX MOAYNEN, TO KaXOoMy M3 HUX HeoGXoaumo
npucBOUTL CBOW agpec.

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

HaumeHoBaHue napametpa 3Ha4yeHue
CeTeBon agpec (Homep Mogynsi B cetu) 1
CkopocTb 06MeHa 9 — 115200 6uTt/c
KoHTponb YeTHOCTU 0 — 6e3 KOHTPOSIS YETHOCTK
Cron 6ut 0 — 1 cTon 6ut

M3meHeHne ceTeBbIX HaCTpoOeK Moayna NpoOUCXOOUT TOJIbKO B peXume KOHC*)I/IpraLWIVI ceTeBbIX
napamMeTpoB crneayownm o6pa30M:

4.3.6.1 ObecTounTb MOAYMb, CHATb C LUMHbI M YCTAHOBWUTb nepembldky JP1, mocre 4ero ycraHoBUTb
Modynb o6patHO Ha wWwuHy. Mogynb nepevgeTr B pexuM KOHdurypaumm cereBBIX, HacTpoek, o yem Oyger
cBugeTenscTBoBaTh MuUraHue ceetoamoaa "PWR" Ha nepeaHein naHenu npubopa.

4.3.6.2 B okHe pepakTnpoBaHua napaMeTpoB HaxaTb KHoMKy "Briok cereBoro obmeHa" (cMm. puc. 4.4).

4.3.6.3 Nocne aToro OTKPOKTCHA ceTeBble NapaMeTpbl MOAYNS.

4.3.6.4 TpousBecTn HeoOXOOMMblIE W3MEHEHUA B HACTpOMKax, MOCHe, Yero. 3anucatb U COXpPaHUTb
KOHMrypaumio mogyns (HaxaTb KHOMKy "3anucaTb KOHUrypaumio”, n B OTKPbIBLIEMCS OKHE YCTaHOBUTb ranouyky
"CoxpaHuTb Nonb3oBaTenbCKUe HacTponku").

4.3.6.5 ObecTtounTb MOAYMb, CHATb C LUMHBI U Pa3OMKHYTb nepemblyky JP1, nmocrne vero yctaHoBuUTb
npnbop o6paTHO Ha LUMHY.

4.3.6.6 B MWK-KoHdurypaTope HaxaTtb kHOMKy "[ocTynHble ycTpouctea" (cm. puc. 4.4) n npounsBecTu
MOMCK MOAYNS cornacHo nyHkTy 4.3.4.

4.3.6.7 Mogynb JOImKeH onpeaennTbCcs B CETU C HOBbIMU CETEBBIMU, HACTPOMKaMM.

4.4 MNMpoBepka moayns

[ns npoBepkn MOAYNS Ha NaHenu UHCTPYMEHTOB HAXXMUTE KHOMKY BbI30Ba OKHa NpoBepku (CM. puc. 4.4).

R
DIl DI
> ]S, IS
< o

DI3 DIl

PucyHok 4.5 — [Nposepka modyns

4.41 Haxwvute kHonky "OFFLine" ona nepexofga B OHMaWH-PEXMM MOHUTOPUHIA COCTOSHUSA AMCKPETHbIX
BXOJO0B M CHETYMKOB, (HAaONMCb npy 3Tom nameHmtcs Ha "ONLine").

4.4.2 B okHe (1) nHOUUMPYeTCA COCTOSIHME AMCKPETHOrO BXOAa.

4.4.3 B okHe (2) nHamuupyetcs coctosiHue cyetyuka: "R" (RUN) — cueTumk HaxoamTes B pexume otcyeTa,
"S" (STOP) — cyeTumk HaXoANUTCS B peXMMe OCTaHOBKM cyeTa.

4.4.4 Ecnn cHeTYMK HAXOOQUTCA B PEXMME OCTAHOBKMW, TO NEPEeBEAUTE €ro B PeXMUM OTCHETa, HaXaB KHOMKY
(2) "S" (Hagnucb Npu 3TOM N3MeHuTCA Ha "R").

4.4.5 MNopavite AUCKPETHLIV CUTHAN Ha BXOA4 MoAayns (NoaknioveHne — cM. npun. 6.2) n npokoHTponupynte
cpabaTbiBaHME ONCKPETHOrO BXOAA B OKHe (1) (COCTOSIHME OKHA OOSMKHO MEPUOANYECKM U3MEHATLCS C COCTOSIHUS
"Bkn." Ha "OT1kn.") unn Ha nepegHen naHenm moaynsi.

4.4.6 B okHe (4) BOMKHO HaYaTb HAKaNMMBaTbCH 3HAYEHWE CHEeTUMKA.

4.4.7 HaxxmuTte kHonky "RS" (RESET). CyeTumk npu 3TOM JOMKEH OGHYNNTLCS, @ COCTOSIHUE KHOMKM (2) "R"
(RUN) pomxHo aBTOMaTuU4ecku nepentu B coctosiHue "S".
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5 TexHn4yeckoe obcnyxuBaHue

5.1 O6bwume ykasaHus
TexHuuyeckoe o6cnykuBaHue 3aknioyaeTcsl B NpoBedeHUM paboT No KOHTPOIO TEXHUYECKOTO COCTOSIHUS U
nocrieaytolleMy  YCTPaHEHWI0  HeJOCTaTKOB, BbISIBIIEHHbIX B MPOLEcce KOHTPons;  NpodounakTuyeckomy
06CnyXMBaHWIO, BLINOMHAEMOMY C YCTaHOBMEHHON NEPUOANYHOCTBIO, ANMTENBHOCTHIO U B ONPeAeneHHOM MopsiaKe;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHME KOTOPbIX BO3MOXHO CWUNaMmy MepcoHana, BbIMOSHSIOWEro TexHUYeckoe
o6GcnyxuBaHuve.

5.2 Mepbl 6e3onacHocTH
HpeHere)KeHMe MepamMum nNpeaoCcTopoXXHOCTU U NpaBuUilaMu aKcnnyaTauum MoXeT CTaTb ﬂpVI‘IVIHOVI
TPaBMUPOBaHUA NepcoHana unu noBpexpneHnsa o6opy.qOBava!
ﬂnil obecneyeHusi 6e3onacHOro MCMNosib3oBaHus 060pyAOBaHMH HEeYKOCHUTESIbHO BbINONHANTE
YKa3aHusa AaHHOVI rnaBebl!

5.2.1 Bugom onacHoctu npu pabote ¢ RIO-DI16 ectb nopaxatowee OeNCTBUE IMEKTPUYECKOro TOKa.
McTOYHMKOM OnacHOCTW eCTb TOKOBEeAYLLME YacTu, KOTOPble HAXOAATCHA NOA HarnpPsXKEeHNeM.

5.2.2 K oakcnnyaTauMu MoAyns  JonyckalTcd nvua, MMelowue  paspelleHume ansa  pabotel B
anekTpoycTaHoBKax HanpshxeHnem o 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCAMlyaTauum B NOfIHOM o6beme.

5.2.3 Okcnnyatauusi Moayns  paspeluaeTcs MNpu HanvyMuM WHCETPYKUMK. No¢ TexHuke 6esonacHocTy,
YTBEPXOEHHOW  MpeanpusTueM-noTpebutenem B YCTaHOBMEHHOM AMOpSAKE W yYMTbIBAlOWEN cneumduky
NPUMEHEHNsT MOAynsi  Ha KOHKpPeTHOM ob6bekTe. [lpy MoOHTaxe, Hanagke< u akcnnyatauum Heobxoanmo
pykosoacteoBaTbca JHAOIN 0.00-1.21 pasgen 2, 4.

5.24 Bce MOHTaxHble W npodunaktuyeckme paboTbl AOSPKHbI MNPOBOAUTLCA MNPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

5.2.5 MNpwu pasbopke moaynsa ANst yCTpaHEHUs HeucnpaeBHOCTEN Npubop OOMKEH ObiTb OTKIIOYEH OT CeTu
3NEKTPONUTaHWS.

6 XpaHeHue u TpaHCnopTupoBaHue

6.1 YcnoBusa xpaHeHusi moayns

6.1.1 Cpok xpaHeHus B NoTpebuTenbckorn Tape - He bonblle 1 roga.

6.1.2 Moaynb A0OMKEH XpaHUTBCSA B CYXOM Y BEHTUNMPYEMOM MOMELLEHWUMN MPU TEMMNepaType OKpyXKatoLLero
Bo3gyxa oT muHyc 40 °C go nntoc 70 °C n orHocuTenbHon BnaxHoctn oT 30 o 80 % (6e3 koHaeHcauumn Bnarm).
[aHHble TpeboBaHUA ABNATCA pEKOMEHAYEMBIMN.

6.1.3 Bo3gyx B NomeLLleHUn He/OOSDKEH. coaepXaTb MbiMM M MPUMECUM arpeccuBHbIX NMapoB M ras3os,
BbI3bIBaOLLMX KOPPO3UIO (B YACTHOCTM: ra3oB, CoAepXaLlunx CEPHUCTbIE COEAMHEHNST UNTU aMMUAK).

6.1.4 B npouecce xpaHeHus ‘UnuM SKcnnyaTaLuu He Krnagute TsKenble npeameTbl Ha npubop M He
noaBepraiTe €ro HWKakoMy MexaHW4ecKOMY» BO3OEWCTBUIO, TaK KakK YCTPOWCTBO MOXeT aedopmupoBatbCcs U
noBpeauTbCA.

6.2 YcnoBus TpaHCnopTUpoBaHUA Moayns

6.2.1 TpaHcnopTupoBaHWe MOAyRs, B YyNakoBKe MNPeanpuATUS-U3rOTOBUTENS OCYLLECTBNAETCS BCEMMU
BMOAMM TpaHCNopTa B KPbITbIX TPAHCAOPTHbIX CpeAcTBax. TpaHCMopTUpoBaHUe camorneTamy AoSKHA BbINOMHATLCS
TOIbKO B OTanfMBaeMbIX repMeTU3npoBaHHbIX OTCEKax.

6.2.2 Mopynb /BOMmKeH  TpaHCNOpTUPOBaTbCA B KINMMAaTUYECKUX YCMNOBUSIX, KOTOpble COOTBETCTBYHOT
ycnosusm xpaHenus 5cornacHo MOCT 15150, Ho npu gaeneHun He HUXe 35,6 klMa n TemnepaType He HKE MUHYC
40 °C nnu B ycnoBusx 3 npn MOPCKKX NepeBo3Kax.

6.2.3 Bo Bpems norpy30-pasrpy30yHbiXx paboT 1 TpaHCNOPTUPOBAHMU 3aMaKoOBaHHbIA MPUOOP He OOIDKEH
nogBepratbCs peskMM yaapam/ M BnusiHAIO aTMocdepHbix ocagkoB. Cnocob pasmelleHVWss Ha TpaHCNOpPTHOM
CpeacTBe JOJMKEH NCKIIIoYaTh MepemeLleHne Moayns.

6.2.4 MNepen pacnakoBbiBaHWEM MOCMEe TPaHCMOPTMPOBaHWSA MpW OTpuuaTenbHON TemnepaType MOAynb
Heo6X0aMMO BblAepaTb B Te4eHne 3 yacoB B ycrnoBusix xpaHeHusi 1 cornacHo FOCT 15150.

7 MNapaHTUn usrotoBuTens

7.1 MNpounssognTenb rapaHTMpyeT COOTBETCTBME MOAYNs TexHudeckum ycnosusam TY Y 33.2-13647695-
028:2013. MNpwu He cobniogeHnn notpebutenem TpebGoBaHUA YCNOBWUIA TPAHCMOPTUPOBAHUS, XPaHEHUS!, MOHTaXa,
Hanagky u aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOMTENb NULLIAETCst NpaBa Ha rapaHTuto.

7.2 MapaHTUNHBIN CPOK 3KchnyaTauun - 5 neT co AHNA OTrpy3kn Moayns. [apaHTUAHBIA CPOK aKCnnyaTaumu
MoAynewn, KOTopble MOCTaBNSAIOTCS Ha 3KCMOpT - 18 mecsaueB CO AHA MPOCNeAOBaHNS UX Yepes rocyaapCTBEHHYHO
rpaHuuy YKpauHsbl.

7.3 Mo QoroBOpeHHOCTU C NoTpebutenem npeanpusTMe-u3roToBUTENb OCYLLIECTBIIAET NnocrnerapaHTUiHoe
TexHn4yeckoe o6CMNyXMBaHUE, TEXHWYECKYH MNOAAEPXKKY W TEXHUYECKMEe KOHCyNnbTauuu no BCEM BuAaM CBOEW

NpoAyKLUUK.
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NMPUNTOXKEHUA
NMpunoxeHune A - NabapnUTHbIe U NpUCOeAUHUTESIbHbIE
pa3mepbl
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PucyHok A.1 - [abapumtbie pa3mepbi RIO-DI16

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

MpunoxeHune b.1 CxeMbl BHELWWHUX COeAUHEHUN
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PucyHok b.1 — Hymepauyus knemm u cueHarnbsi Modyns ouckpemHoeo egoda RIO-DI16:
a) c'8HewWHUM UCMOYHUKOM numaHusi; 6) ¢ 8HymMpeHHUM UCMOYHUKOM MUMaHusi.
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PucyHok b.2 - Cxema sHewHux coeduHeHull RIO-DI16 ¢ 6r1okom numaHusi u opyaumu Mooynsimu
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MpumeyvaHnna

1. Pasbembl PC-4 n PLLA-5 13 komnnekta noctasku moaynst RIO nnn PSU.

2. Pasbembl PLUJI-5, PLWIM-5 n TK-1 aBnstoTcs akceccyapamu, TO €CTb He BXOAST B KOMMMEKT NOCTaBKu U
MX HY>KHO 3aKasblBaTb OTAESBHO.

3. Takke Heo6x0AUMO yuYnUTbIBaTbL YTO:

- ecnu oauvH unu Heckonbko moaynen RIO 6yaoyT ucnonb3oBaTbCsA Ha OOHOM LUMHE C GrOKOM MUTaHWA
PSU24-1.3, 1o pasbembl PLUJ-5 n PLUM-5 MOXHO He ucnonb3oBaTb, MOCKOMbKY B 3TOM Cllyyae nuTaHue mopynemn
RIO naeTt yepes WuHy, a HTepdenc MoXHO noakntoyaTb Yepes kneMmMbl 6roka nutaHnsa PSU24-1.3;

- ecnu Heckonbko moayrnen RIO ByayT ncnonb3oBaTbCs Ha OOHOM LWKNHE, HO NuTaTbea He oT PSU24-1.3, To
[OCTaTOYHO 3akas3aTb OAMH LUMHHBIN pasbeM PLUIT-5 unun PLUM-5, yepes koTopbii BygeT nogkntoyaTbCst MMTAHNE U
uHTEpdenc Anga Bcex Moaynen;

- eCNnu 3aKasblBalOTCs HECKONbKO MoAynew, HO BCe OHM ByayT MCMONb3oBaTbCs B pa3HbiX MecTax (He Ha
OflHOM WWKHe), To Ans kaxagoro moayns RIO HyxHO 3aka3biBaTb OTAEMbHbIN WWHHBIN pazbem PLUSI-5uan PLUTM-5.

MpunoxeHune b.2 Cxema nogknioyeHusa nHrepcdenca RS-485

MpeobpasoBaTenb NHTEpdENcoB

RS232/485 USB/RS485
BlMN-485 BlMn-52
e L go 1200m
¢2@0 000 al6) R8232 P R1
E unu .
L—H USB A RS485
=5 R2[T L1
e = [:| . .
| [— B-| \
........ { Lo
RGND
A+ B- A+_B- A+, B-| fo032ycrpoiicrs | At B- A+ B-
01 02 03 30 31
RIO-DI16 NTM-20Y MUK-25 MTP-8 UTM-12

PucyHok b.4 - OpeaHu3sayusi uHmepgelicHoU cesisu mexdy K u ycmpolcmeamu

1. K MK moxeT 6bITb NoakntoveHo oo 32 yCTpOUCTB, BKIoYas npeobpasoBaTens uHTepdgencos bl1A-485
unu Brn-52.

2. Obwas anvHa kabenbHOM NUHUK CBA3W He AeshkHa npeBbiwaTb 1200 M.

3. B kauecTBe kabenbHOW NUHUKN CBASUIPEANOYTUTENBHO MCNOMNb30BaTh IKPAHNPOBAHHYHO BUTYIO Napy.

4. AnvHa oTBeTBNEHUN Lo, 4OMKHA ObiTb KAk MOXXHO MEHbLLEN.

5. K uHTepdelicHbiMpBX04aM npuBoepoB, pacnofioXeHbIM B KPaWHWX TOYKaX COEAUHUTENBHON IUHMU,
Heo6XoAMMO NOAKMIYUTL ABa\TEPMUHANbHLIM pe3ucTopa conpotuBneHnem 120 Om (R1 u R2). MogkntoveHne
pesucTtopoB k koHTponepam NeNe 01 — 30 He TpebyeTca. lMogknoyeHWe TepMUHamNbHbIX Pe3ncTopoB B Broke
npeobpasoBaHus uHtepdencos BrN-485 nnu BIMN-52 cm. B PO Ha BIrA-485 nnu BIN-52. Cxema noakntoyeHus
uHtepderica RS-485 k‘mogynio RIO-DI16 nsobpaxeHa Ha pucyHke B.1 (knemma X7).

6. Bce oTBeTBMTENM NPUEMO-NEpPEeSaTYMKOB, MPUCOEOMHEHHbIE K OAHOW 0O0Len nepefaroLller nuHuK,
[OIMKHbI COrnacoBbIBaTbCA TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

7. HeobxoaumocTb aKpaHupoBaHus kabenen, No KOTopbiM nepegaeTcsa MHAOpMaLUusa, 3aBUCUT OT ANUHbI
KabernbHbIX CBSI3ei 1 OT YPOBHS NoMeX B 30He NPoKaaku kabens.

8. MNpumeHeHWe 3KpaHUPOBaHHOMN BUTOW Napbl B MPOMbILLIIEHHBIX YCMOBUSIX ABNAETCS NPEANOYTUTENbHbIM,
MOCKOSIbKY 9TO 06ECneUVBaeT nony4YeHne BbICOKOrO COOTHOLUEHUSI CUrHAas/WyM W 3aLiMTy OT CUHAA3HON NOMEeXM.
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NMpunoxeHune B - KOMMyHUMKaUMOHHbIe (pyHKLUN

MpunoxeHue B.1 O6wme cBepgeHun

MHTepdenc npegHasHayveH aAns KOHUIypupoBaHus Moayns, Ans UCNofb30BaHUS B KAYeCTBE yAaneHHOoro
ycTponcTBa npu paboTe B COBPEMEHHBLIX CETAX ynpasneHus n cbopa uHpopmMauum (npyema-nepegadv KomaHa u
ganHbix), SCADA cuctemax 1 T.0.

MpoTtokonom cBas3n no nHtepdency RS-485 asnsetca npotokon Modbus pexum RTU (Remote Terminal
Unit) B pexxume "No Group Write" — cTaHgapTHbIN NpoTokon 6e3 NoAAepKK1 rpynnoBOro ynpasneHUs AUCKPETHBIMM
CuUrHanamm.

Onsi paboTbl Heo6XOAMMO HACTPOUTb KOMMYHMKALMOHHbIE XapakTepuctukn Mmoaynsy, RIO-DI16 Ttakum
o6pasom, 4TOObI OHM coBmaganu C HacTporikamum obmeHa AaHHbiMu K. XapaktepucTuku, ceteBoro obmeHa
HacTpauBatoTca pernctpamm 18500+18505.

Mpu obmMeHe No MHTEpgENCHOMY KaHarny CBSA3U, eCriu NPoMCXoauT nepefada AaHHbiX OT Moayns B CeTb,
Ha mogyne RIO-DI16 muraet ungmkatop COM.

MporpammHo goctynHble peructpbl Mogynst RIO-DI16 npuBegeHbl B TabnuueB.1.

Konunyectso sanpalumBaemMbiXx permctpoB He AOMKHO npesbiwaTe 164 Ecnn B Kagpe 3anpoca 3akasaHo
6onee 16 peructpos, moaynb RIO-DI16 B oTBeTe orpaHnynBaeT ux KoNM4YecTso A0 nepsbix 16-Tn perncTpos.

MpunoxeHue B.2 NMporpammHo goctynHble peructpbl RIO-DI16

Tabnuya B.1 — lMpozpammHo docmyriHbie peaucmpbi Modyns RIO-DI16

o5 §
é T g J :‘rﬂzfca ®dopmar HaunmeHoBaHue napameTtpa [Avnana3oH nsmeHeHus
z ‘% =z g P DECp ’ AaHHbIX [MapameTp ypoBHsA KoHdurypauum] (AecATUYHbIE 3HaYEeHUA)
86X §
03 0 INT Kog (mogenb) mogyns 612 (DEC) — 264 (HEX) — 2.100 (DEC)
03 1 INT Bepcusi nporpammHoro obecnevexus 2
0 — 3anpeweHo
03/06 2 INT PaspeLueHre nporpammupoBaHunsi 1— paspewero
03/06 3 INT Pexum paboTbl Mogyns (1) B GeSOHaCHbM,pe)KMM’
— HOpMarnbHbIA PeX1M
03 /06 4 INT Pexum paboTbl cetn (1) ~ C HacTpOVKamm No yMOnaHnio
— C Nonb30BaTENbCKMMW HacTporikamm
0 — oTknoYeHa
03 /06 5 INT KomaHpa criexeHuns 3a CceTbio 1 _ BKMIOYEHE
PervcTpsl COCTOSHWS AUCKPETHbIX BxodoB | 0 — OTKIoYeH
03 /06 100-115 BYTE DI1-DI16 1 — BKIIOYEH
0-STOP
1-RUN
03 /06 2800 INT CocTosiHne cyeTyumka 1 2 - RESET
4 — nepenonHeHvne
5 — nepenonHenve + RUN
(cm. nyHkT 3.5)
03/06 2801,2802 INT 3Haqu@e cyeTuunka 1 (Mnagwmi n 0+65535
CTapLUMWN PErUCTPbI)
03/06 | 28102812 INT [NapameTpbl cyeTymnka 2 (MAEHTUYHBI C
napameTpamMmu cyeTymka 1)
03/06 2820.. 2822 INT [MapameTpbl cyeTymka 3 (MAEHTUYHBI C
napameTpamu cyetynka 1)
03706 2830.. 2832 INT MapameTpbl cyeTymka 4 (MAEHTUYHBI C
napameTpamu cyetynka 1)
MapameTpbl cyeTymnka 5 (MAEHTUYHBI C
03/06 | 2840..2842 INT napaMeTpaMi cueTamka 1)
03/06 | 2850 2852 INT MapameTphbl cyeT4mka 6 (MAEHTUYHBI C
napameTpamMmu cyetymka 1)
03/06 2860.. 2862 INT MapameTpbl cyeTymka 7 (MAEHTUYHBI C
napameTpamu cyetumka 1)
03706 2870...9872 INT MapameTpbl cyeTymka 8 (MAEHTUYHBI C
napameTpamu cyetymka 1)
03/06 | 28802882 INT MapameTpbl cyeTymnka 9 (MOEHTUYHBI C
napameTpamMu cyeTyuka 1)
03706 2890.. 2892 INT MapameTpbl cyeTumka 10 (MAEHTUYHBI C
napameTpamMmu cyetymka 1)
03706 2900... 2902 INT MapameTpbl cyeTymka 11 (MAEHTUYHBI C
napameTpamu cyetymka 1)
03706 2910...2912 INT MapameTpbl cyeTymka 12 (MAEHTUYHBI C
napameTpamMmu cyetymka 1)
03/06 2920...2922 INT MapameTpbl cyeTumka 13 (MAEHTUYHBI C
napameTpamMu cyetymka 1)
03706 2930.. 2932 INT MapameTpbl cyeTumka 14 (MOEHTUYHBI C
napameTpamu cyetymka 1)
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[MpodomxeHue mabnuypl B.1 — [MpoepammHo docmyrnHble peeucmpbl Modyns RIO-DI16

03706 2940.. 2942 INT MapameTpbl cyeTvmKa 15 (MAEHTUYHBI C
napameTpamMmu cyeTymka 1)
MapameTpbl cyeTymka 16 (MAEHTUYHBI C
03/06 | 2950...2952 INT napaMeTpamiA cueTumka 1)
MuHMManbHast 4NUTENbHOCTL UMMyIbCa 000.0-999.9 c*
03/06 9000 INT BXoAHoro curHana DI1
PpoHT nmnynbca BxogHoro curHana DI1 0 — nepegHuii
03/06 9001 INT 1 — 3agHun
2 —oba
03/06 9002 INT Pexum cyeta cuetunka 1 0 — orpaHuyeH no OxFFFFFFFF
1 — HeorpaHu4eH
03/06 9003 INT Pexwum ctapta cueTymnka 1 ? — CTapt no ceTelgMKomManne
— CTapT Npw BKIOYEHU NUTaHNsS
0 — c6poc no ceTeBON KOMaHAE
03 /06 9004 INT Pexwvm cbpoca cueTtunka 1 1 — cOpoc Aoche c4NTLIBaHUS CTapLlero
perucTpa cqeT4uka
03/06 9005 INT | Twn curvana CTAPT CUETA cuerumka 1 | O 7 CTARLIONBKOIO CETEBOV KOMAHAE
1-16,< cTapT No AVCKPeTHOMY BXoady
0 —cTon TonbKO MO CEeTeBOW KOMaHAe
03 /06 9006 INT Twn curHana CTOIN CYETA cyeTumka 1 1-16 — CToN N0 AUEKPETHOMY BXOZY
03/06 9007 INT Twun curHana CBPOC CYETA c4yeTyunka 1 0 “W[O" TONbKO P CETEBOI komaHae
1-16 =cbpoc No AMCKPETHOMY BXOAY
9020.. 9027 [MapameTpbl HAacCTpoVikM cyeTymKa 2
(MAeHTWYHbI ¢ NapameTpamu cyeTymka 1)
9040.. 9047 [MapameTpbl HACTPOWKKN cyeTynka 3
(MQEeHTWYHBI C NapameTpamu cyeTymka 1)
[MapameTpbl HaCTPONKM cHeTUMKa 4
9060...9067 (MBEHTWYHBI C MapameTpamm cyeTymka 1)
0080...9087 MapameTpbl HaCTponkn cHeTyUKa 5
(MBEeHTWYHBI C MapameTpamm cyeTvuka 1)
9100.. 9107 [MapameTpbl HACTPOWKKN cyeTYnKa 6
(M@eHTMYHBI C NapameTpamu.cHeTyuka. )
9120.. 9127 [MapameTpbl HAacCTpoVikM cYeTYMKa 7
(MOeHTWYHbI C NapaMeTpamin cyeTymka 1)
9140.. 9147 MapameTpbl HacTpONkK cHeTynka 8
(MBEHTWYHBI C MapameTpamu.cyeTyvKa 1)
9160...9167 [MapameTpbl HAaCTPONKK cHeTHnKa 9
(MBEeHTWYHBI c.TapamMeTpamm cyeTymka 1)
9180...9187 MapameTpbl HacTpovikn cyeTymka 10
(MaeHTVYHbL C NapamMeTpamu cyeTymka 1)
9200...9207 MapameTpbl HACTpOIKM cyeT4mka 11
(MBEeHTUYHBI C MapameTpamm cyeTymka 1)
0220...9227 MapameTpbl HAaCTPOWKI cHeTYMKa 12
(MOEeHTUYHbBI C MapameTpamm cyeTymka 1)
0240.. 9247 MapameTpbl HacTpowku cyeTymka 13
(MBEHTUYHbBIC NapameTpamMu cyeTymnka 1)
02609267 MapameTpbl HacTporikm cueTymka 14
(MOeHTKYHbI C NapamMeTpamu cyeTymka 1)
[MapameTpbl HacTpowiku cyeTymka 15
9280...9287 (naeHTNYHBI C NapameTpamMm cyeTymnka 1)
[lapameTpbl HacTpoWku cyeTymka 16
9300...9307 (MAEHTNYHBI C NapameTpamMmn cyeTymnka 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 0bmeHa 0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
0 — 6e3 KOHTPONSA YETHOCTU
03/06 18502 INT KoHTponb 4yeTHOCTH 1 — KOHTPOIb NO YETHOCTN
2 — KOHTPOJb MO HEYETHOCTU
03/06 18503 INT | Cron 6ur 0 — opuk Gur
1 — nBa 6uta
03 /06 18505 INT TavimayT 3anpoca 0-9999 ¢
03/06 40600 INT CoxpaHeHvie Nonb3oBaTeNbCKUX 0
napameTpos 1 — coxpaH1Tb

* B peaucmp egodumcsi yenoe ducrio 6e3 3anssimod, Harnpumep, 100, ymo 6ydem omeedampb 10 cekyHOam
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Mpunoxexune B.3 MODBUS npoTtokon
B.3.1 ®opmart kaxgoro 6anTa, KOTOpPbIA NPUHUMAETCA U NepepaeTcAa Nnpuéopamu, crieayoLWUNI:

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

Kagp Modbus coobuieHuns cnenyoLLmii:

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

Foe k<16 — konuyecTBO 3anpawmBaemblx peructpoB. Ecnn B kagpe 3anpoca 3akasaHo, bonee 16
perucTpoB, TO 3TO yKa3blBaeT Ha OLIMOOYHBIN 3anpoc (KoA owmnbku 2).

B.3.2 Device Address. Agpec ycTponcTBa

Apgpec mogynsi (slave-yctpoinctea) B cetu (1-255), no kotopomy obpawaetca SCADA cuctema (master-
YCTPOWNCTBO) co cBouMM 3anpocoM. Korga yaaneHHbin npubop nocbinaeT CBOW,OTBET, OH pa3MellaeT 3TOT Xe
(cobcTBEHHDBI) aapec B 3TOM nore, 4Tobbl master-ycTponcTBO 3Haro, Kakoerslave-yCTporcTBO OTBEYaET Ha 3arnpoc.

B.3.3 Function Code. ®yHKLMOHaNbLHbLIN KOA onepauumn

RIO-AO4 nopgpepxumBaeT criegyroLime QyHKUNK:

Function Code DYHKUMA
03 UTteHune pernctpa (oB)
06 3annck B oanH pernctp (Aans 3anvcy gaHHbix popmata Integer)
16 3anucb B HECKOJbKO PErMCTPOB. (A1 3anucK aaHHbIX opmata Float)

B.3.4 Data Field. Mone nepegaBaeMbix AaHHBLIX

lMone paHHbIX coobuwenns, noceindemoro SCADA cuctemon yganeHHomy npubopy, CoaepxuT
po6aBoyHO MHpopMaLmio, KoTopas Heobxoguma slave-ycTponcTBy Ansa Aetanm3aumn dyHkumm. OHa BkNoYaeT:

® HayanbHbIN aapec perncTpa u KOAINYEcTBo perncTpoB Ansa dyHkuun 03 (YTeHue)

® afpec perncTpa v 3HaveHue 3TOro perncrpa ans dpyHkumm 06 (3anmce).

Mone AaHHbIX co0BbLLEHUS], NOCLIAAEMOro B OTBET yAaneHHbIM NpUBGOPOM, COOEPXKUT:
e KonmnyecTBo Gant oTBeTa Ha PyHKUMIO. 03 1 coaepxMmoe 3anpallnBaeMbIX perMcTpoB
® azpec perucTpa v 3HadeHueraToro perncrpa ans dyHkumm 06.

B.3.5 CRC Check. [lone 3Ha4yeHUsAA KOHTPOJNIbHOW CYMMbI

3HayeHVe 3TOro Mons = pesynbTaT KOHTPOMNS C MOMOLUBH UmMKnnyeckoro usbbitodHoro kopa (Cyclical
Redundancy Check - CRC).

Mocne dopMmmpoBaHna ‘cooblieHunsi (address, function code, data) nepepatowee ycTpoicTBo
paccuntbiBaeT CRC/KOA U nomellaeT ero B KoHel, coobueHuns. MNMpuemHoe yctponcteo paccumtbiBaetr CRC kop
NPUHATOro coodLleHns u cpaBHMBAET ero ¢ nepefaHHeiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9To 03HayaeT
YTO MMEeT MeCTO KOMMYHUKaLOHHasa owwnbka. YCTPOWCTBO HE BbINOMHAET AENCTBUMA U HE JaeT OTBET B Criyyae
o6HapyxeHus CRC oLumbku.

MocnepoBaTensHocTb CRC pacyeTos:

. 3arpyska CRC peructpa (16 6ut) eamHmuamm (FFFFh).

. Ncknovarowee NI ¢ nepebimm 8 6uT Banta coobueHus n cogepxmmbiv CRC pernctpa.

. CoBur pe3ynbTaTta Ha OAMH 6uT BNpaeo.

. Ecnu cosuraembin 6ut = 1, nckniovatowee VW cogepxumoro pernctpa ¢ AOO1h 3HaveHvem.

. Ecnn cosuraembliin 6UT Hynb, NOBTOPUTL Luar 3.

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

. Ncknovarowee UIN co cnepyrowmmn 8 6ut 6arita coobuieHns n cogepxmmbim CRC peructpa.
. MoBTOpATL Warn ot 3 oo 7 noka Bce 6aiTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSIbHOW CYMMBbI.

OCoO~NOOOPAWN-=-

Korga CRC pa3smelyaeTcs B koHUe coobuweHus, mnagwui 6ant CRC nepegaetca nepBbiM.
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MpunoxeHue B.4 ®opmaT KOmaHp

YreHune Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepgytowmii opmart mcnonb3yeTcs Ana nepegaym anpocos oT MK 1 oTBeTOB OT yaaneHHoro npubopa.
3anpoc yctpomnctey 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 3akasaHo 6onee 16 peructpos, moaynb RIO-AO4 B oTBETE OrpaHU4MBaET X KOANYECTBO A0 nepBbiX 16-Tu

perncTpos.

Mpumep 1:
1. YteHue peructpa
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)
Cnepytowas kKomaHaa 3anvcbiBaeT onpegenenHoe dHadeHne B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTponcTtBa. 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 PekomeHaaLum no nporpaMMmpoBaHuio oo6mMeHa AaHHbIMU C
moaynem RIO-DI16

Mpumep pacyeTa KOHTPONbHOM CyMMbI Ha A3blike CU:

unsigned int crc_calculation
{
unsigned intfcrc;
unsigned{char bit counter;
crc = O0XFFFF; //

(unsigned char *buff, unsigned char number byte)

initialize crc

while, ( number byte>0 )
{
crc, A= *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++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc

}
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INlucT pernctpaumm nsameHeHUn

TEKCTe

Homepa nncTos (cTpaHnLy) Bcero
N3am. fnctos Na M3meHeHne B AOKyMeHTe Moan. Data
B [OKY- [OKyMeHTa
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 26 26 Mapukot | 26.03.2014
0.4.
1.02 22 22 ver. 100.02 MpuBeaeH B cOOTBETCTBUE Mapukot | 03.10.2014
C HOBOW MPOLLUNBKON O.A.
1.03 22 22 ver. 100.04 | MNpuBeaeH B cooTBeTCTBMNE MapwukoT [»,.16.12.2014
C HOBOW NPOLUMBKOM 0.7.
1.04 22 ver. 100.04 | WcnpaBneHbl HETOYHOCTU B Mapuxor | 18.02.2015

0.9.
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