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HacTosiliee pykOBOACTBO MO 3KCnnyatauuu npefHasHadeHo Ans 03HaKoMIeHust noTpebutenen c
HasHayeHneM, MoAEeNsiMU, MPUHUMUMNOM [EWCTBUSl, YCTPOMCTBOM, MOHTaXOM, 3KChnyatauuen u oGCnyxuBaHWeM
moayns aHanoroBoro BbiBoga RIO-AO4.

BHUMAHUE ! Mepen vcnonb3oBaHWeM Moayns, noxanyncra, 03HakoMbTECh C
HaCTOALLVIM PYKOBOACTBOM MO 3KCnnyaTaLmm.

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

B c¢BA3M c nocTosHHOW paboTor NO . COBEPLUEHCTBOBaHUIO
MOAyns,  MNOBbIWAKWEN  ero  HageXHOCTb ' W . yhy4liawoLen
XapaKTepUCTUKK, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3HauMTeNbHble
N3MEHEHUs!, He OTPaXKeHHbIe B HacTosALLEM U3JaHUK.

1 OnucaHne mopyns

1.1 HasHa4yeHue moaynsa

1.1.1 Mopgynb awnanorosoro BbiBoga RIO-AO4 npegHa3HadeH Ansd  OOPMUPOBAHWS  aHanoroBblX
yNpaBnsoLLMX CUrHaNoB Mo KOMaH4aM ynpasrsioLLero KomnbloTepa (KOHTponnepa).

1.1.2 Mogyne RIO-AO4 npegHa3HadyeH [N MOCTPOEHUS pachnpeferneHHbIX CUCTEM KOHTPONs U
yrpaBrneHns TEXHONMOrMYeCcKUMr o6 beKkTamu.

1.1.3 B mogynax RIO-AO4 wucnonb3yeTcs MHTEIEKTyanbHas, CUCTEMa BblBOAA, rAe Kaxabld mMoayrnb
MMeeT BCTPOEHHbI MUKPOMPOLECCOP, BbIMOMHALWMA €BOM 33adadn M dyHKUMM no obpaboTke curHanos
He3aBMCUMO OT Groka LIeHTpanbHOro nNpoLeccopa KOHTposepa uim KoMnbtotepa.

1.1.4 Mogynb RIO-AO4 BbINOMHEH Kak CaMOCTOSATENBHOE, U3aenve, MHpOpMaLMOHHbBIN OBMEH C KOTOPbIM
ocyllecTBnsieTcss no uHTepdency RS-485 no npotokeny/MODBUS RTU, uTo nosBomnsieT mcrnonb3oBatb €ro B

KavecTBe yAaneHHOro yCTpoMCTBa aHarnoroBoro BbiIBOAA fipy paboTe B COBPEMEHHbIX CeTAX yrnpasneHus n cbopa
nHopMaLuun.

1.2 O603Ha4YeHMe Moayns Npu 3aKkase U KOMMJIEKT NOCTaBKN
1.2.1 Mogynb 0603HavaeTcs criegyolmm obpasom:
RIO-AO4-A-B-C-D,
roe:
A, B, C, D — Tun BbIXOAHOrO aHarnoroBoro curHana cooTBeTCTBEHHO 1-ro, 2-ro, 3-ro u 4-ro BbIXOJ0B:
1 —01 OMA 0o 5 MA,
2 <ot 0 MA go 20.MA,
3 — o714 MA o 20 MA,
4- o1 0B ao10B.
Mpumeyanwue. Tlpu 3akase mogynen RIO HyxHO yunTbiBaTh, YTO Kremmbl PLLUI-5 1 PLUM-5, k koTOpbIM
NoAKMYaTCs NUTaHne npubopa n MHTepPdEc, He BXOAST B KOMIMIIEKT NMOCTABKM U UX HY>KHO 3aKa3blBaTb OTAENbHO
(bonee petanbHO 0 kNnemmax — cm. npun. b.1, puc. b.2).

1.2.2 KomngmekTt noctaeku mogyns RIO-AO4 npuBegneH B Tabnuue 1.2.1.

Tabnuya 1.2.1 — Komnnekm nocmasku moodynsi RIO-AO4

0O603Ha4eHne HanmeHoBaHue Konu4yectBo
MPMK.426435.003 Mogynb aHanorosoro BbiBoga RIO-AO4 1
MPMK.426435.003 NC Macnopt 1
MPMK.426435.003 PO PykoBoacTBO Mo akcnnyataumm 1*
PC-4 Pasbem curHanbHbI 4koHT. PC-4 2
PLIO-5 LUnHHbIN pasbem Ha DIN-periky SkoHT. PLUO-5 1
* - 1 3Kk3eMnnsp Ha Nboe KONMYECTBO MoAYNEN NPy NOCTaBKE B OAWH aApec
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1.3 TexHM4YeCKMe XapaKTepUCTUKU Moayns

1.3.1 AHanoroBble Bbixoabl moaynsa RIO-AO4

Tabnuya 1.3.1 - TexHU4YecKue xapakmepucmuKu aHasno208biX 8bIX0OOHbIX YHUDUUUPOBAHHbIX CUSHa08

TexHU4yecKas XxapakTepucTuka

3HauyeHue

KonnyecTBo aHanorosbIX BbIXO40B

4

Twn BbIXOAHOIO aHanoroBoro curHana

YHudmumposaHHbie (FTOCT26.011-80)
[MOCTOSIHHBIV TOK:

OT 0 MA o 5 MA, RH <2000 Om

Ot 0 MA 0o 20 MA, RH = 500 Om

Ot 4 MA go 20 mA, RH = 500 Om
HanpsikeHne nocTosAHHOro ToKa:

curHana ot USMeHeHusa ConpoTUBIIEHUA HArpy3ku

OT0B o 10 B, RH = 2 kOm
Paspeluatowas cnocobHocTb LIAT < 0,0015 % (16 pa3psaos)
Mpenen gonyckaemon 0CHOBHOWN NpUBEAEHHOW NOrpeLHOCTH <0,2%
(OpMUPOBAHUS BLIXOAHOMO cUrHana nocrne kanmbposku
[ononHuTensHaa NorpeLwHoCcTb OPMUPOBaAHMS BbIXOLHOTO <01%

Mpenen gonyckaemon ONONHUTENBHOW NOrPELUHOCTH,
BbI3BaHHOW M3MEHEeHEM TeMMNEPATYpPbl OKpyXatoLlen cpeapl

<0,2%/10°C

["anbBaHW4eckasi pa3Bsi3ka

AHarnoroBble BbIXOAbl'FaNbBaHUYECKM U30NMPOBaHbI
Mexay coboi U OT ocTanbHBIX Lienein

1.3.2 AnekTpuyeckne paHHble moayns RIO-AO4

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuku 31eKmponumaxusi u nompebneHue

TexHU4eckasi XxapakTepucTuka

3HauyeHune

OnekTponuTaHve

MocTosiHHOe HanpsixkeHve 24.B (o1 12 B go 36 B) HecTtabunusnposaHHoe

MNotpebnsiembin Tok mogyna RIO-AO4

He 6onee 240 mA

1.3.3 NocnepoBaTenbHbIM NHTepdenc.RS-485

Tabnuya 1.3.3 - TexHuyeckue xapakmepucmuku rnocredosamesibHo2o uHmepgetica RS-485

TexHU4ecKas xapakrepucTmka

3HavyeHue

Konmnyectso npn6opos

[o 32 Ha 0gHOM CErMmeHTe

MakcumanbHas AnvHa nMHum B npegenax
OJHOro cermMeHTa cetu

Ho 1200 meTpos

[nanasoH ceTeBbIX agpecoB

255

Bup kabens

BuTas napa, 3kpaHWpoBaHHasi BUTasl napa

[MpoTokon cBs3n

Madbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckasi pa3Bsi3ka

MHTEepdenc ranbBaHN4YeCKN N30IMPOBAH OT BbIXOLAOB M OCTalbHbIX Lienen

1.3.4 Kopnyc. YcnoBusa akcnnyataumm moayns RIO-AO4

Tabnuua 1.3.4 - Ycnosus akcriyamayuu

TexHU4eckas xapakrepuctvka

3HaueHue

Kpennexue moayns

Penbc DIN36x7,5 EN50022

abapuTtHble pa3mepsi (BxLUXE):

117x23x129 mm

MoHTaxHasi rny6uHa

130 Mm

Pabouas Temnepatypa n Temnepartypa
XpaHeHUsi

oT muHyc 40 °C go 70 °C

KnumaTtuyeckoe ucnonHeHue

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

ATMocdepHoe faBneHne

o1 84 no 106,7 klMa

Bubpauus ¢ yactoTou Ao 60 Ny ¢ amnnutygov go 0,1 mm
MomeLeHne 3aKpbITOe, B3pbIBO-, N0OXkapobesonacHoe
MonoxeHne Npy MOHTaXe Jio6oe

CTeneHb 3aluTbl IP20 no TOCT 14254-96

Macca < 0,18 kr

1.3.5 CpenHee BpeMs HapabOTKM Ha OTKa3 C y4ETOM TEXHUYECKOrO 006CNyXMBaHWS, pernameHTUpPOBaHHOIO
PYKOBOACTBOM MO 3KCMyaTaumu, - He meHee 4yem 100 000 yacos.

1.3.6 CpegHuin cpok akcnnyatauum — He meHee 10 neT. Kputepuin 4onycTMMON rpaHulbl aKkcnnyaTaumm —
3KOHOMMYEecKas HelenecoobpasHOCTb AanbHENLLEN SKCNyaTaumm.
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1.3.7 CpegHuin cpok xpaHeHus — 1 rog B ycnosusx no rpynne 1 FOCT 15150-69.

1.3.8 N3onsumsa anektpudeckux Lenert RIO-AO4 oTHocuTenbHO kopriyca u mexay cobor npu temnepaTtype
okpyxatowen cpeapl (20 + 5) °C n oTHocMTENbHON BNaXHOCTH Bo3ayxa A0 80% BbiAepXMBaET B Te4eHe 1 MUHYThI
OeNCTBME UCMBbITATENBHONO HaMNpsbKEHUA MpakTUYecKn cuHycoupaneHon dopMbl vactoton (50 £ 1) Ty c
gencrayowum 3HaveHem 500 B.

1.3.9 MuvHuManbHO [JOMYCTUMOE 3MEeKTpPUYeckoe COMPOTMBIIEHME UM30MAUMM  Mpu  Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHocuTenbHOW BnaxHocTn Bo3ayxa Ao 80% coctasnseT He meHee 20 MOwm.

1.4 CpeacTBa U3MEpPEHUA, MUHCTPYMEHT U NMPUHAANEXHOCTU

MepeyeHb NpUHaANEeXHOCTEN, KOTOpble HEOBXOAUMbI A1 KOHTPOSS, PErynMpoBaHusl, BeINOIHEHNS paboT
Nno TEXHUYECKOMY 0BCNyXMBaHUIO MOAyns, NpuBeaeHsl B Tabnuue 1.4 (cornacHo ACTY TOCT 2:610):

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHus, UHCMPyMeHma U rnpuHadnexHocmel, Komopble HE0Oxo0uMb! rpu obcyxusaHuU

modyns RIO-AO4
HavmeHoBaHWe cpeacTB U3MepeEHNsl, UHCTPYMEHTa 1 H
z asHaveHune
NpuHaanexHocTeNn
1 BonbTmeTp yHMBepcanbHbin L300 M3amepeHne BbIXOOQHOrO CUrHanaw KOHTPOSb HaNPsPKEHUS MUTaHUS
2 MeraommeTp ©4108 M3amepeHune conpoTuBNEHUS N30NALMN
3 MNMyHUET MeanLMHCKniA [MpoBepka ka4yecTBa MOHTaxa
4 OtBEpTKaA Pasbopka kopnyca
5 Msrkas 653b OyuncTka OT NbIIW U FPS3n

1.5 MapKkupoBKa 1 ynakoBKa

1.5.1 MapkupoBka Mmogyns BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuke ¢ pa3mepamu cornacHo FOCT
12971, koTopasi KpenuTcs Ha GOKOBYHO CTEHKY KOpyca MOAyns:

1.5.2 Tnom6upoBaHve MoAyns NpeanpUATUEM-M3roTOBUTENEM MNpPU BbiNycke W3 MNPOM3BOACTBA He
npeaycMoTPEeHo.

1.5.3 YnakoBka moaynsa cooTtBeTcTBYET TpeboaHusm FOCT 23170.

1.5.4 MO,D,yJ'Ib B COOTBETCTBMM C/KOMMAJIEKTOM NOCTaBKM YMAaKOBAHO COrfiaCcHO 4epTexamM npeanpuatma-
N3roToBUTENA.

2 ODyHKUMoHanbHblIe BO3MOXHOCTHU

BbinonHsiemble PyHKLUN:

- NpeobpasoBaHne cnrHanos 13 LMdPOBON B aHanorosyo opmy;

- ObpaboTka curdanos (HOPMMPOBAHUE, HanNpaBreHne, CUrHaNM3aLms, CKOPOCTb U3MEHEHUS);
- Bblgava 1o 3anpocy 3Ha4eHW BbIXOAHbIX CUrHANOoB;

- YcTaHoBKa BbIXOA0B/B 3aaHHOe 6e3onacHoe CoCcTosiHue Npu BKINHOYEHUN NUTAHUA. CocTosiHNE BbIXOAHbIX
yCTpOVICTB nocne BKIMKOYEeHUA NMMTaHnA KOH(bI/IprVIpyeTCH nonb3oBaTenem;

-“YecTaHoBKa BbLIXOAOB B 3ajaHHoe 6GesonacHoe COCTOSHME B aBapuiHbIX cuTyauusix. YnpasneHue
BbIXOAHbIMW YCTPOWCTBAMM MpW OTKa3e WMHTEPdENCHOro KaHama cBA3vM (CM. napameTp «Tanm-ayT OTCYTCTBUS
o6meHa No ceTn NHTEPENCHON CBS3N» ) KOHUIYpUpyeTCsa Nonb3oBarteneMm;

- Bo3aM0OXHOCTb 3a4aHusi CKOPOCTM M3MEHEHUSI BLIXOAHOMO CUrHana;

- BoaMOXXHOCTb 3aMeHbl moayna be3 HapylweHua LenoCTHOCTU CUCTEMbI NNTaHUA U MHTepdencHon ceTu.

- BO3MOXHOCTb MCNOMb30BaHUSI MOAYNS B KA4ecTBe yAaneHHOro YCTPOWCTBA aHanoroBoro BbiBoAa Mpu
paboTe B COBPEMEHHbIX CETSX ynpaBneHus u cbopa MHpopmaumm.
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3 KoHCTpyKUna Mmoaynsa n npuHUMN paboTbl

3.1 KoHcTpyKuua moayns

BHelwHui B 1 pacnonoxeHne pasbeMoB moayns aHanorosoro BbiBoga RIO-AO4 nokasaHbl Ha pUCyHKe

3.1

Ha nepeaHelt naHeny Moaynsa pasmeLleHbi:

e MHamkaTopbl pexnmoB paboTbl U COCTOSAHWUA MOAYNS,

e MVHaukaTtopsl yctaBok MIN-MAX TexHonorn4yeckon curHanuaaumm CooTBETCTBYIOLMX KaHamMoB.

Ha Kopnyce Mmoaynsa pa3MelleHbl NPpy>XHHbIe pa3beM-KneMmbl 514 BHELWHNX CoeVHEHNIA:

Ha 3agHen naHenu wmoAyns YCTAHOBMEH creumanbHbii  UKCUpYIoWWan. pastem , Ha ~ DIN-penky,
obGpasyloWwuin ¢ ApyrMuMyn pasbeMamu LUKHY, KOTopas No3BonsieT GbICTPO OCYLLECTBUTE MEXaHUYECKUI MOHTaX U
AEMOHTaX MOAynen.

LUnHHBbIN
pa3bemM Ha
DIN-penky

PLWA-5

CseToanoaHble
NHOUKaTOPbI

\=z; |

"n

~

Mpy>XnHHbIE
pasbeM-KrnemMmbl
PC-4

PucyHok3:1=BneuwiHud 8Uud mModyrisi aHar0208020 8bigoda RIO-AO4

3.2 HasHauyeHMe cBeTOANOAHbIX MUHONKATOPOB

Ona vwHOMkauum, COCTOAHWMA MOAYNSA Ha nepegHen naHenu ycrtaHoBneHbl Tpu ceBetogvona PWR, ERR,
COM, KoTopble NHAMLMPYIOT pasHbIE peXnMbl paboThl, HANUYME NUTAHMSA U HaNU4Me OWMBOOK, a TaKKe MHOUKATOPbI
[A], [ V], KoTOpble OTOOpaXatoT NPEBLILLIEHNE KaHaNaMm yCTaBoOK TEXHONOrMYECKON CUrHanM3auum.

Tabnuya 3.1 — HasHa4yeHue c8emoAUOOHbIX UHOUKamopos

Unpgukatop | UHAukaTop LiBeT Cocronnue CocTosiHue mogyns
cseToamnoaa
o — Mogayne B pe>KI/IMevp860TbI C nornb3oBaTenbCKUMM
MutaHue ceTeBbIMM HacTporkamu. NutaHve B HOpme
PWR Pa6oTta 3eneHbin | He ceetutcs lMuTanne He nogaHo nnu nutaHue HE B Hopme
(Power) Muraer Mogaynb B pexume KoHUrypauum ceteBbIx
napameTposB
ownb Ceetutcs OrtcytcTBue cBasn. Mogynb B 6e30nacHOM pexume
ERR (IUEJero;()a KpacHbii | He cBeTtutCH PaboTta mogyns B paboyem pexvme
Muraet OtcytcTBMEe cBsisu. Moaynb B pabovem pexume
COM WHTepdpenc KenToiii He cBeTtutcsa HeT o6bmeHa no uHtepdericy _
(Interface) Muraet O6MeH gaHHbIMK No uHTepdelicy
3HauyeHve napamMeTpa NpeBbIaeT yCTaBKu
. | Csetutcsa 9
[A],[V] YcTtaBku KpacHbin TEXHOMNOIMMYECKOW CUrHanM3aunm

He cBetutcs

3HayeHvie napameTpa B Hopme
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3.3 PexxuMbl paboTbl Mmoayns B ceTu

Moaynb RIO-AO4 moxeT pyHKUMOHMPOBATL UIN B peXuMe paboTbl C NONb30BaTelIbCKUMU CeTeBbIMU
HacTporkamMu Wnu B pexume KoHdUrypauum ceTeBbiX NapameTposB.

B pexuvme KoHUrypauumn ceTeBbix NapameTpoB ceTeBon agpec npubopa — 1, ckopocTs obmeHa — 115200
6ut/c. Ana Bxoga B pexum KOHMUrypauum ceTeBbiX napameTpoB Heobxoaumo ycTaHoBUTb nepembluky JP10. B
3TOM pexume nornb3oBaTeflb MOXET HacTpouTb CeTeBOW agpec M CKOpocTb OBMeHa, 4To Heobxoaumo npu
ncnonb3oBaHuy Gonee ogHOro MOAYNS B CETU.

3.4 Pexunmbl pabotbl mogyns
Mopynb RIO-AO4 moxeT paboTaTtb B ABYX pexumax paboTsbl — paboyem 1 6esonacHoMm.

B pabouem pexume moaynb paboTaeT cornmacHo ykasaHHbIM MpU KOHUIrypupoBaHUUIHACTpOrKaM, a no
UcTeveHUn TanmayTa 3anpoca Ha nepegHen naHenu HauyMHaeT muraTb ceetoamon ERR.

[ns HacTporKkn HopMansHOro pexmma Heobxoanmo:

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

- B napameTpe "KomaHga cnexeHus 3a ceTbio" BbibpaTh "0000 — oTkno4eHa",

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

Be3sonacHbIl pexvMm. PabotaeT COBMECTHO C KOMaHAOM CrexeHnsi 3a ceTblo. Ecnu komaHaa cnexeHus 3a
CETbIO BKIOYEHA, TO MO UCTEYEHUN TaiMayTa 3anpoca aHanoroBble BbIXOAbl NEPERaYT B COCTOSIHWE, yKa3aHHOe B
Tabnuue 3.2, a ceetoamon ERR GyaeT NnOCTOAHHO CBETUTLCA.

[na HacTpowikn 6e3onacHoro pexuma HeobxoaMmo:

- B napameTpe "KomaHga cnexeHus 3a ceTbto" BoiopaTe "0001 — BKAKYEHa ¢ aBTOMATUYECKMM BO3BPaTOM
n3 6esonacHoro nonoxenus" unu "0002 — BkM4YeHa C BO3BpPaTOM M3 GE30MacHOro MOMOXEHUA MO CeTeBOun
KomaHge",

- B napameTpe "TarimayT 3anpoca” BbicTaBUTb He0bXxo4MMOe 3Ha4eHne TaiMayTa.

Mpu BbIGOpPE onuMu KOMaHabl criexeHust 3a ceTbl "0001 — BkNoYeHa C aBTOMaTMYECKMM BO3BPaTOM U3
6e3onacHoro nmonoxeHuns" moaynb OyaeT aBTOMaTUYeCKu BO3BPaLLATbCA B HOPMarbHbIA pexum paboTbl nocne
obpaLleHus K Nobomy perncTpy ¢ BEPXHEro ypoBHS,

Mpu BbIOOPE onuun KoMaHAdbl cnexeHws 3a ceThio 0002 — BkntoyeHa C Bo3BpaToM U3 Ges3onacHoro
MonoXeHns no ceTeBow koMaHae" moaynb OygeT BO3BpallaTbCsl B HOPMasbHbIA pexuMm paboTbl TOMbKO nocne
3an1Mcu C BEpXHero ypoBHs 3HadveHus "1" B pernctp 3" "Pexum paboTbl moagyns", a aHanorosble Bbixodbl 6yayT
COXpaHATb CBOE COCTOSIHME A0 TOr0 MOMeEHTA, Noka mMoayfb He OyaeT nepesBedeH 06paTHO B HOPMarbHbI PEXUM
paboThbl.

MwnHumanbHoe 3HayeHve napametpa "TarmayT 3anpoca" onpegensaeTcs BEPXHUM YPOBHEM.

3a Tanm-ayT OTCyTCTBUSA OOMeHa MO,CeT UHTEPENCHON CBA3M OTBEYaET KOMaHAa CMEXEHUs1 3a CeTblo,
KOTOpas NO3BOMSIET UCKIMIOYUTL aBapUrHbIE CUTYaLMK B Cryyae, KOrga HemcnpaBHOCTb BO3HUKAET Y yNpaBnsawoLEero
KOMMblOTEpPA.

Peanusaumsa komaHabl CNeXeHus 3a CEeTb BbIMMAAUT CrieayrolwmM obpas3oM. YnpaBnsoowmi KOMNbOTeP
nepuoandeckn obmeHuBaeTcs UWHdopmauuerr ¢ moaynem. Ecnu  oyepegHo obmeH He npoucxoauT B
onpegeneHHbl Nnepuo BpeMeHU, MoAY b CYNTAET, YTO KOMMbIOTEP OTCYTCTBYET M NEPEBOANUT BCE CBOW BbIXOAbl B
6e3onacHble cocTosiHMs (cMm. Tabn. 3.2). 970 3awuwiaeT ynpaBnseMoe o6opyaoBaHME B aBapUAHbIX CUTyauusix v
nenaert Bcio cuctemy bonee HagexHou u cTabunsHoN.

TanmayT 3anpoca pekomMeHayeTcsi BbioupaTtb B 3aBMCMMOCTU OT KONTMYECTBA CYMTHIBAEMbIX MApamMeTpoB B
cetn. TarimayT BbIOMpaeTCs NPUMEPHO B 2 pasa Gornblue OT CyMMapHOro BPEMEHM 3anpoCoB, KOTOPbLIA NocbinaeT
KOMMbIOTEP B CETU.

3.5 MpuvHUMN paboTbl aHanNoroBbIX BLIXOA0B

Kaogynio RIO-AO4 annapaTHO MOXHO NOAKMYNTL YEThbIpe aHanoroBbiX BbixoAa. Kaxabivi n3 aHanoroBbIx
BbIXOZHbIX CUFHA/IOB MOXHO 0bpabaTtbiBaTb NMpu NMOMOLLUM HECKONbKMX yHKUMIA. Ha pucyHke 3.2 nokasaHa cxema
06paboTku aHaNOroBOro Buixoaa.

B Mogyne ecTb BO3MOXHOCTb BblbOpa TuUMa [aHHbIX 3HAYEHUS aHanoroBOro BbIXOAA, KOTOpPbIA
onpepensieTcs napameTpom " Tun AaHHbIX 3Ha4YeHns aHanorosoro Beixoga AQO": "0" — Tmn gaHHbIx Integer, "1" — Tvn
OaHHbIX Float.

Mpu BbIOOpe TMNa AaHHbIX Integer 3HayeHMe aHaNoroBoro BbixoAa ycTaHaBnmBaeTcs B peructpax 1400-
1403 "3HayeHune aHanoroBoro Bbixoga (Int)", mpu 3TOM OHO aBTOMaTMyecku Oybnupyetcs B peructpax (1480,
1481)...(1486,1487).

Mpu BbIGOpPE TUNa gaHHbIX Float 3HayeHne aHanoroBoro Bbixoga ycTaHaBnvBaeTcs B peructpax (1480,
1481)...(1486,1487) "3HayeHue aHanorosoro Bbixoda (Float)', npy 3TOM OHO aBTOMaTuyecku AybnupyeTtcs B
pernctpax 1400-1403.
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PucyHok 3.2 — Pexumbl pabombi aHanoeosbix 8bixo008 modyns RIO-AO4

Ha PUCYHKe NPpUHATLI cneayowine 0003HayeHus:

1. 3HayeHMe BbLIXOQHOTO CUrHana npu BKIHOYEHWW NMUTAHUA. YNpaBrieHUe BbIXOOHLIMW YCTPONCTBaMM
nocre BKIOYEHUS NUTaHUSt KOHCPUIypupyeTcsa nonb3oBartenem (cM. Tabn. 3.2):

- nocnegHee rnorioxeHue,

- MONOXeHWe, yCcTaHaBnMBaemoe nonb3oBaTenem.

2. BesonacHoe 3Ha4yeHue BbIXOAHOro cCUrHamna. YnpasrieHne BbIXOOHbIMU YCTPOWCTBaAMW MpWU OTKa3e
WHTEPdENCHOrO KaHana cBsi3u (CM. napameTp «TalM-ayT OTCYTCTBUS OOMEHa Mo ceTu MHTepPdENCHOW CBA3NY)
KOHpurypumpyeTcs nonb3oBaTenem (cMm. Tabn. 3.2):

- nocnegHee NnosioxeHve,

- MONOXeHWe, ycTaHaBnMBaemoe nonb3oBaTenem.

3HayeHVe BbIXOOHOro curHana npv BKMIOYEHWA MUTaHa U 6e3onacHoe nonoXeHue BbIXOAHOrO curHana
KOH(MrypumpyloTCsa COBMECTHO Mpwu nomowiy napamerpa "Onummu paboTbl 6e30nacHoOro pexuma v pexuma npu
BKIIOYEHUN NUTaHUS" (ANS KaXA0ro kaHana HacTpavBaeTcs OTAeNbHO):

Tabnuya 3.2 — Onyuu pabombl pexxuma rnpu 8KAYeHUU numaHusi U.6e30rn1acHo20 pexuma

3HaueHune
Onuwuu (3HaYeHMe Npu BKAOYEHUN NUTaHUA - 6e3onacHoe NornoXxeHue)

napameTpa

0 nocriegHee noro)XeHue — NOcneaHee NnonoXxeHne

1 nocriegHee NoNoXeHne — NoNoXeHve, ycTaHaBnMBaemMoe nosib3oBaTesnem

2 NonoXeHue, ycTaHaBNIMBAEMOE NONb3oBaTeENEM — NOCNEAHEE NONOXEHME

3 NnonoXeHune, ycTaHaBNMBaeMoe Nnosib3oBaTeneM — NofoXeHne, ycTaHaBnMBaemoe

nosnb3oBaTenem

3. CKOpOCTb U3MEHEHUA BBIXOQHOIO CUrHana. Y nonb3oBaTteris €CTb BO3MOXHOCTb HACTPOUTbL CKOPOCTb
W3MEHEHUS BbIXOOHOrO ACWUrHana/ npu aAvHamudecko 6GanaHcMpoBKe, KOTopasi onpefensietcs napameTpoM
"CKOpOCTb U3MEHEHUsI BBIXOAHOTO curHana" u uamepsietcs B %/c.

Ecnn B gaHHom napameTtpe yctaHoBneH "0", TO BbIXOOAHOW CUrHam CpaBHSeTCH C 3adaHHbIM 3HaYeHWeM
MOMEHTAarbHO.

Ecnu, Hanpumep, B JaHHOM napameTpe ycTaHoBrneHo 3HaudeHue 1 (%/c), TO Npu M3MEHEHUN 3HAYEHUA
peructpa Bbixoaa Hay10% 3HayYeHue BbIXOOHOrO CUrHamna yCTaHOBUTCH Ha 3adaHHyto Benu4umHy Yyepes 10 cekyHa.

4. YcTaBKM TeXHONOIMM4YeCKOM CUrHanusaumu. Y nonb3oBaTtensi eCTb BO3MOXHOCTb YCTaHOBUTb YCTaBKU
TEXHONOMMYECKOM curHanuaaummM Ansi  Kaxgoro kaHana (napameTpbl "YctaBka MAX  TexHomnmornyeckowm
curHanmsauun™y."Ycraska MIN TexHonorumyeckorn curHanusaumm"), 1, B criydae npeBblilUEHUS BbIXOOHbIM CUTHANOM
3TMX NapameTpoB, nojib3oBaTtens byaeT nponHgopMmnpoBaH 06 3TOM C MOMOLLbIO COOTBETCTBYOLLNX UHAMKATOPOB
Ha nepegHel NaHenn.

OrpaHuyeHue BbIXOAHOIO cUrHana. Ecnu BkmnoyeH pexum orpaHuYeHns BbIXOOHOIO CUrHana, To yCTaBKu
MIN i MAX 6yayT BbINOMHATL OYHKLMIO OrpaHNYeHns BbIXOAa.
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4 Acnonb30oBaHue no HazHa4vYeHuro

4.1 3KCI'I.I1yaTaL|MOHHbIe orpaHu4eHus npum ncnonb3oBaHUN Moayns

4.1.1 Mecto yctaHosku mogyns RIO-AO4 gonmkHO oTBeYaTb criefylowum yCroBUsM:

- obecneunBaTb yAOOHbIE YCNOBUSA ANA 00CAYXMBaAHUS U OEMOHTaXa;

- Temrnepatypa W OTHOCUTENbHAas BMNAXHOCTb OKPYXalLlero BO3f4yxa [OIPKHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOrO UCTMIONTHEHUST MOAYIS;

- OKpyXawLlasa cpefa He JOMmKHa cofepaTb TOKOMPOBOAALMX NMPUMEcen, a Takke NMpuUMecen, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTanen Moayns;

- HaMPSXXEHHOCTb MarHWTHbIX MONEW, BbI3BaHHbLIX BHELLUHUMW UCTOYHUKAMK NepeMeHHOrQ Toka Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AormkHa npesbiwatb 400 A/m;

- napameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATL UcMnonHeHuto 5 cornacHo MNOCT 22261,

4.1.2 Mpwu akcnnyaTtauum MOAYns HeobxoOuMO UCKIOYUTB:
- nonagaHve TOKONPOBOASALLEN NbIW UK XUAKOCTU Ha MOBEPXHOCTb MOGYRS;
- HanM4mMe NOCTOPOHHMX NPeaMeToB BONM3N MOAYNS, YXYALLAIOLMX ero/eCTeCTBEHHOe OXnaxaeHue.

4.1.3 Bo BpemMsa aKcnnyaTauum HeobxoauMo crneauTtb 3a TeM, YToGbl MoacoeAnHEHHbIE K MOAYMo NpoBoaa
He nepenamMbiBanicb B MECTaX KOHTaKTa C KNeMmamu 1 He UMenn NoBpeXKaeHNA U3eNALUK.

4.2 NoaroToBKa MoAayns K UCMOJSIb3OBaHUIO
4.2.1 Ocoboante Moayrb OT YyNaKkoBKU.

4.2.2 MNepen HavanoMm MOHTaxa Modyns HeobXoAMMQ:BbIMOMNHMTL BHELWHMI ocMOTp. pu 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 YCTaHOBUTE BEPXHIOKO YaCTb MOAYNA Ha PesibC;
2 noBepHUTE MOoAYJ1b BHU3 A0 3alleNIKnBaHu4.
O 7

2 I N X

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

4.2.4 BHUMAHUE!!! " [lpw nogkriodeHnn mopyns RIO-AO4 cobniopath ykasaHust mep 6esonacHocTu
pasgena 6.2 HaCcTOALLEAMHCTPYKLUN.

425 KabembHble cBa3W,” coeauvHsiowme wmoaynb RIO-AO4, nopgknovaloTcss  4Yepe3  KNeMMbl
coeauHUTEnNbHbIX ‘pa3beMoB B( cooTBeTCTBMM C TpeboBaHusamMu aencTeytowmx "lMpaBun  ycTpoicTea
3NEeKTPOYyCTaHOBOK" .

4.2.6 TNopkntodeHve BxoaoB-BbixogoB k mogynto RIO-AO4 npou3BOAAT B COOTBETCTBMM CO CXeMaMmu
BHELLUHWX COEAVHEHWI, NPUBEAEHHbIX B NpunoxexHun b.

4.2.7 Flpy nogknYeHUM NWHUA CBA3W K BXOAHbIM W BbIXOAHBbIM KnemMMam npuHUManTe Mepbl Mo
YMEHBLUEHUIO BIMUSAHUS HaBEAEHHbIX LUYMOB: UCMO/b3ylme BXOAHblE W (MnM) BbIXOAHbIE LUIYMOMNOAABMSHOLLME
punbTpbl (B T.4. CETEBBIE), LUyMONoAaBnsaowmne punbTpbl Ans nepndepuiiHbIX yCTPOUCTB.

4.2.8 He ponyckaeTtcst o6beauHsiTb B 04HOM kabene (kryte) uenu, no KoTopbiM NepeaarTcs aHanoroBble,
NMHTEPENCHBIE CUTHAmNbl U CUNIBHOTOYHbIE CUTHANbHbIE WIWM CUITbHOTOYHbIE CWUMOBbIE Lenu. Ons ymMeHbLUeHUsi
HaBEOEHHOro LymMa OTAENUTE JIMHUWM BbICOKOrO HAMPSHKEHUS UNU JIMHUW, NPOBOASLUME 3HAYMTENbHblE TOKU, OT
OpyrMX INUHWA, a Takke u3beranWTe napannenbHOro unu obuiero MNOAKMYEHUS C JIMHUSAMU NUTAHUS MpuU
NOAKITIOYEHUN K BbIBOAAM.

4.2.9 HeobxoaMmocTb 3KpaHMpoOBaHWsi kabenen, no KOTOpbIM nepedaeTcs MHdopMauus, 3aBUCUT OT
OnNvHbl kabenbHbIX CBA3EM M OT YpPOBHA MNOMEX B 30HEe MNpoknagku kabensi. PekomeHayeTcst ucnonb3oBaTb
nsonupytoLne Tpyoku, KaHarbl, NOTKA UNN 3KPAHUPOBaHHbIE NMUHUK.
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4.3 KoHndmrypupoBaHue moagynsa aHanoroBoro BbiBoga RIO-AO4

Moagynb aHanorosoro BbiBoga RIO-AO4 «koHdurypupyetcss 4vepe3 ranbBaHUYECKM pasferieHHbIN
uHtepderic RS-485 (npotokon ModBus).

KoHdurypuposaHne mogyns ocyLLecTBAseTcs ¢ noMoLlbio nporpammHoro naketa MUK-Kondmrypartop.
MapameTpbl koHdUrypaumm mogyns RIO-AO4 coxpaHsAlTCA B 3HEProHe3aBMCUMON NaMATy.
Mopynb aHanoroBoro BbiBoga RIO-AO4 koHdurypmupyeTcs B criegytowein nocrnenoBaTerlbHOCTHU:

MpumeyaHue. Mogynb RIO-AO4 nocTtaBnseTca 3akasyuKy C yCTaHOBIEHHOM nepemblidkon JP10 (pexum
KOH(Urypaumm ceTeBbix napameTpos, 6onee nogpobHo cMm. n.3.3).

4.3.1 Moakntountb moaynb RIO-AO4 no mHTepdeincy RS-485 (pasbem X7) yepes bnok. npeobpasoBaHusi
curHanoB wuHTepdencoB bll-52 (RS-485 «» USB) wnu BII-485 (RS-485 « RS-232C) K KoMMNblOTEPY.
PekomeHayemas cxema nogknioveHns nHTepdenca nokasaHa Ha pucyHke b.2.

4.3.2 lMopatb nuTaHMe Ha moaynb aHanoroBoro BbiBoga RIO-AO4. lNpu 3TOM [OMKEH 3acBEeTUTLCS
nHgukaTop PWR.

4.3.3 3anyck MUK-KoHdurypaTopa

3anyck koHdurypatopa MIC-Configurator BbinonHsietcs Bbibopom M3 MeHio "lyck" cooTBETCTBYHOLLErO
apneika (Myck » MNporpammel » Microl » Mic-Configurator » MIC-Configurator)./.OkHo nporpaMmMbl NnpvBeAgHo Ha
puc. 4.2.

Owu @t

Edysare e e

PucyHok 4.2 — OkHo 3anycka MIC-Configurator

4.3.4 Tlouck moayns B cetu

Ona novcka mogynsa Heobxoaumo HaxaTb KHomnky «[louck» (1), mocne 4ero Ha aKkpaHe OTOGpasnTcs
AvanoroBoe okHO «[loCTyMHble ycTporcTBa». B AaHHOM MeHIo oCyLLecTBASeTCH NOMCK MPUBOPOB, NOAKMIOYEHHBIX K
BbibpaHHomy COM nopTy 1 paboTarolmx Ha yka3aHHOM ckopocTy obmeHa. [ins novcka Heo6XxoaMMO HaxaTb KHOMKY
«Mowuck» (2), nocne‘yero B MHPOPMALIMOHHOM OKHe OyayT BbiBeAEHbI AOCTYMNHbIE YCTponCcTBa (CM. puc 4.3). Janee
Heo6XoaAMMO WMWAABOVHBLIM KITMKOM MbILIW MO HaWAEHHOMY YCTPOMCTBY, UK Haxas knasuwy "PegaktmpoBatb” (3),
noaTeepanTb (4) v cyuTatb napameTpbl Moayns (5).

Mpumeyanune. Ecnvi Moayne He HangeH B ceTu, TO HEOBXOAUMO MPOBEPUTL NPaBUIBHOCTbL NOAKMIOYEHNS
MHTepdenca.

JloctynHbie ycTpoucTea =

MIC-Canfigurator

CuGoK YCTaHOBAEHBIX YCTRONCTE
<agpec>

sl

\e\ Peaaktuposats koHurypaumio ?

Mowek.

OK

\4Penm‘ | Cancel |

PucyHok 4.3 — [Nouck docmyrnHbIx ycmpolcme u cHumbieaHue napamempos Mooyssi



https://lizantan.com/shop/modul-analogovogo-vyvoda-rio-ao4

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
12

4.3.5 PepgaktupoBaHue KoHdurypauum

[nsa penakTMpoBaHWs CeTeBbIX NapamMeTpoB U PeXmnMoB paboTbl Mogyns Heobxoammo BbibpaTb OAMH U3
cooTBeTcTBYOWMX 6rnokoB ("Brnok ceteBoro obmeHa", "PexumMbl Moayns"), nocrne 4Yero B HWXHEWN 4YacTu 3KpaHa
OTKpOOTCS HeobxoanMble NapameTpbl.

bes Hassanus - MIC-Configurator
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PucyHok 4. OakmupogaHue KoHuaypayuu

B aaHHbIX 6nokax koHUrypupyi
1. Pexvmbl paboTtbl mogyns (6nok

UIypUPYIOTCS C MOMOLLbIO CrieayoLLMX GOKOB:

BbIXOZHOrO cUrHana (akTMBHOE HanpaBneHne BbIAENAETCS XENTbIM LLBETOM);

ns (Nocne HaxaTusi B HWXKHEW 4YacTu 3KpaHa OTKpokTCcs napameTphbl: yctaBka MIN
eckon curHanusaumm, yctaBka MAX TexHONMOrnMyeckowm CcurHanusauuum, rmcrepesuc
MNYECKOW cUrHanusaumm, BkoYeHne orpaHnyeHus no ycraskam MIN-MAX);

- CKOpPOCTb M3MEHEHUS BbIXOAHOrO CUrHana;

eHMe BbIXOLQHOrO aHarnoroBoro curHana B criydyae nponagaHus cesasu (Mone ans Beoaa
3Ha4veHua 1);

- Onummn paboTbl 6e3onacHoro pexuma (MNepekntoyatens 1);

- 3HauveHune BbLIXOOHOIO aHaroroBoro CurHana npu BkMveHuM nutanusa (Mone ans BBoaa
3HayeHus 2);

- Onuun paboTbl pexmma Npy BKIMKYEHUN MUTaHUS;

- Tvin BbIXOQHOrO aHanoroBoro curHana.

MpumeyaHue. Mocre 3aBeplIeHUs BHECEHW M3MEHEHWt B HACTPONKM HeobXxoauMo 3anmcaTb M
COXPaHUTbL KOH(Urypaumio MOayns (HaxaTb KHOMKy "3anuncatb KoHUrypaum", n B OTKPbIBLUEMCS OKHE YCTaHOBUTb
ranoyky "CoxpaHuTb NoOnb3oBaTefbCKME HACTPOMKWU"), MHA4Ye MOCre OTKIHYEHUS NUTAHUS HACTPOMKU MOoZynsi
OCTaHyTCs NpeXHUMK 6e3 N3MeHeHNS.
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4.3.6 U3ameHeHMe ceTeBbIX HACTPOEK Moayns

Moaynbe RIO-AO4 nocTtaBnsieTcs 3akasuuky C CeTeBbIMW HacTpoWkaMu no ymonyaHuio (tabnuua 4.3.6).
Ecnu B ceTn npegycmaTtpuaeTca ogHOBpeMeHHasi paboTa HECKOMbKUX MOAYNew, TO KaxaoMy n3 HuX Heobxoammo
npucBOUTL CBOW aapec.

Tabnuua 4.3.6 — Hacmpouku no ymondyaHuro uHmepgpetica RS-485 modyns RIO-AO4

HanmeHoBaHMe napameTtpa 3HavyeHue
CeTeBon agpec (Homep moaynsi B ceTn) 1
CkopocTb 06MeHa 9 — 115200 6ut/c
KoHTponb YeTHOCTH 0 — 6e3 KOHTPOIsS YETHOCTU
Cron 6ut 0 — 1 cTon 6uT

M3meHeHne ceTeBbIX HaCTpoOeK Moayna nNpoOUCXOOUT TOJIbKO B pexume KOH('bVIl'ypaLWIVI ceTeBbIX
napamMeTpos crneaywnm o6pa30M:

4.3.6.1 O6ecTounTb MOAYIMb, CHATL C LUMHbI U YCTaHOBUTL Nepembldky JP10 (nonoxexune — cm. puc. 5.1),
nocne 4ero ycTaHOBWUTb MOAYNb 06paTHO Ha WuHY. Moaynb nepenaeT B pexum KOHUrypaumm ceTeBblX HacTPoeK,
0 Yem Byaet cemaeTensCcTBOBaThL MUraHue ceetoguoga "PWR" Ha nepegHen naHenun npnbopa.

4.3.6.2 B okHe pepaktupoBaHua napamMeTpoB HaxaTb KHOMKy "Brok ceTeBoro obmeHa" (cm. puc. 4.4).

4.3.6.3 lNocrne aToro OTKPOKTCA ceTeBble NapaMeTpbl MOAYNS.

4.3.6.4 Tpou3BecTn HeoOGXOOMMblIE W3MEHEHUA B HACTpOWKaX, MOCME Yero 3anucatb U COXpaHUTb
KOHMrypaumio mogyns (HaxaTb KHOMKy "3anucaTb KOHUrypaumio”, U B OTKPbIBLUEMCS OKHE YCTaHOBUTb ranouyky
"CoxpaHuTb Nonb3oBaTenbCKue HacTponku").

4.3.6.5 ObGecTounTb MOAYMb, CHATb C LUMHLI U Pa3OMKHYTb ‘Mepembliyuky JP10, nocne 4yero yctaHOBUTb
npnbop o6paTHO Ha LUNHY.

4.3.6.6 B MAK-KoHcurypaTope HaxaTb kHOMKy "[ocTynHble ycTpoMCTBa" M NpoM3BECTM MOWCK MOZyns
cornacHo nyHkty 4.3.4.

4.3.6.7 Mogynb JommKeH onpeaenntbCs B CETU C HOBbIMWU CETEBbIMU HACTPOMKaMW.

4.4 MNMpoBepka moayns

[ns npoBepku Moaynsa Ha naHeNnn MHCTPYMEHTOB HaXXMUTE KHOMKY Bbi30OBa OKHA NPOBEPKU (CM. puc. 4.4).

3Ha4. B % Beon -10% +10%

0000000
coococooo

o
o
o
O
o
o
o
o

PucyHok 4.5 — [Nposepka modyns

441 Tlopgkntoumte K aHanoroBbiM Bbixogam AO1-AO4 06pasuoBbIi U3MEPUTENbHBLIA  Npubop —
MUIMaMnepmeTp NOCTOSTHHOTO TOKa.

4.4.2 Beens HeobxoanMoe 3HadeHne B okHe "3Hau. B %" 1 HaxaB KHOMKY , Mnn Haxxmmasi kHornku [+10
%], [-10 %], NPOKOHTPONUPYWTE BENUYMHY BbIXOAHbLIX CUTHANOB MO MWUINMaMnepmeTpy. 3HayeHue BbIXOOHbIX
CUrHanoB AOIMKHO JIMHENHO N3MeHATbCA Ha oTpeske oT 0 % Ao 100 % ¢ 3agaHHONM NOrpeLIHOCTbIO.
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5 KanubpoBka aHanoroBbIX BbIXOAOB MOAY A

Kanubposka npubopa ocyuiectensieTcs:

e Ha 3aBope-u3rotoBuTeENE Npy Bbinycke npubopa,
e [Monb3oBaTeneM npv NOArOTOBKE K MOBEpKe (KanubpoBke).

Mepen Havanom kanubpoBKM aHamNoroBoro Bbixoga HeobxoAMMO nNpMBECTM B COOTBETCTBYOLLEE
nonoXeHne nepemMbluknM Ha nnate mMoaynsA. Tunbl BbIXOAHBIX CUrHaNoOB U MOMOXEHWEe Nepemblyek NpuBeAeHbl B
Tabnuue 5.1 n Ha pucyHke 5.1.

Tabnuuya 5.1 — [NonoxeHusi nepembidek Orisi pa3HbIX MUNog 8bIXOOHbIX CUSHaI08

[nanasoH BbIXOQHOIO curHana MonoxeHwe nepembidek JP1, JP2, JP3, JP4 Ha nnaTte
OT1 0 MA go 5 MA, RH <500 Om [2-4], [7-8]
Ot 0 MA 10 20 MA, RH < 500 Om [2-4], [5-6]
Ot 4 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bpo10B, RH=22kOM [1-2], [3-4]

WA
7 - A1
E; 4 2468
MI- 6 G0
78 0. 0.0 cl #1
7825 7
)

P10

Pucyrok 5.1 — lNonoxexue nepembidex Ha riame mMoOyns (Kopryc MoOyrisi CHAM):
JP1 — aHanoeosblli 86ix00 AO1, JP2— aHanozosbil 8bixod AO2, JP3 — aHanozosnil 8bixo0 AO3, JP4 — aHanozossbil 8bixod AO4,
JP10 —~nepesod MOOyrisi 8 pexXUM KOHghugypayuu cemesbix Hacmpoek (CM. nyHKm 4.3.6)

BHuMaHune! MNepen Hauanom kanubposkn HeobX0AMMO OTKMKOUMTL BCE (DYHKLMW aHaMNOroBoro BbIXoaa
(8 mapameTtpe "HanpaBneHue BbIXxogHOro curHana" yctaHoButb "0000 — npsamoe", B napameTtpe "KomaHnaa
cnexeHus 3a cetblo" yctaHoBUTE unu "0000 — oTkntoyeHa", nnmn "0001 — BknioveHa ¢ aBTOMaTU4ECKUM BO3BPaTOM
n3 6esonacHoro nonoxeHus", MapameTp "OrpaHuyeHne BbIxogHOro curHana" ycraHoButb "0000 — oTkmo4eHo", B
napameTtpe "CKOpOCTb U3MEHEHUS BbIXOQHOrO curHana" yctaHosuTtb "0"), mHaye moaynb GyaeT HeBO3MOXHO
oTkanubposartb.

Mopsapok kannbpoBku:

5.1 Hactpowite moagynb Ha HeOBXOAMMBIV TUN CUrHana cornacHo NyHKTy 4.3.5 aHHOW MHCTPYKLMMN.

5.2 MopxntounTe Kk aHanorosomy Bbixogy AO 06pasuoBbIfi U3MEPUTENBbHLIA Npubop — MUNIMamnepmeTp
NMOCTOSIHHOTO TOKa.

5.3 Ha naHenu MHCTPYMEHTOB HAXMWUTE KHOMKY Bbl30Ba OKHa KanmbpoBkM Moaynsi.
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3arpyxesa xondurypaus, sepors: 113.03 Aapec ycTpoiicTsa: 1 EDIT
PucyHok 5.2 — OkHO Kanubposku mModyrsi
5.4 B okHe (1) BbIbepnTe HOMEP aHaroroBOro BbLIXOAA, KOTOPLIN HeobXxoaMMOo kannbpoBaThb.

5.5 HaxmuTe kHomnky (2) "Kammbposka HavambHOro 3HayeHws aHanmorosoro Bbixoga AQO". B okHe (4)
ycTaHoBUTCS 3HayYeHue koda LIAT ans HayanbHOro 3HaYeHusl BbIXOAHOIO curHana.

5.6 Haxumas kHonku [0.001], [0.01], [0.1], [1] B OkHe (6), ycTaHOBWTE BENUYMHY BbIXOOAHOrO CUrHana no
munnuamnepmeTpy, pasHyto 0 mA (4 'MA, 0 B), cootBeTcTBytowyto 0% AnanasoHa, B 3aBUCMMOCTU OT UCMOSNTHEHUS
KaHana.

5.7 Haxmute kHomKy \(3) "KamubBposka KOHEYHOro 3HaueHus aHanoroBoro Bbixoga AO". B okHe (4)
ycTaHoBUTCS 3HaveHue koga LIAT] 4fs KoHeYHOro 3HayYeHNs BbIXOAHOIO curHana.

5.8 Haxumas kHonku [0.001], [0.01], [0.1], [1] B OKkHe (B), ycTaHOBMTE BENUYUHY BbIXOLHOIO CUrHana no
MunnunamnepmeTpy,/ pasHylo 5 mA, (20 mA, 10 B), cootBetcTeytowyto 100% pavanasoHa, B 3aBUCMMOCTU OT
WCMONHEeHUs KaHana.

5.9 [Ina npOBEpKMN KOPPEKTHOCTU KanMbpPOBKM NCMONb3yNTe OKHO (7).

510, BBeast Heobxooumoe 3HaveHne B OkHe "3Hay. B %" 1 HaxkaB KHOMKY , unu Haxumas kHonku [0 %],
[+10 %], [-10°%], [100/%)], NpOKOHTPONMPYNTE BENUYUHY BLIXOOHOIO CUrHama no mMunnvamnepmeTpy. 3HayveHue
BbIXOA4HOr0 CUrHana gormKHO NMHENHO u3meHsTbea Ha oTpeske oT 0 % Ao 100 % ¢ 3agaHHON NOrpeLIHOCTbIO.

5.11 Haxxmute kHonky (8) "CoxpaHuTb".
Heobxo0umo momHUMBb, YTO Nocne NPoBeAeHNs KanMbpoBKM HEOOXOAMMO NPOU3BECTM 3anvchb NapaMeTpoB

B OHEpProHe3aBUCHMYID NaMsATb, B MNPOTMBHOM Cllyyae BBeAeHHast WMHdopmauusi He OydeT coxpaHeHa npu
OTKIIOYEHUWN NUTAHUSI HAMKaTOopa.

5.12 OkHo (5) ucnonb3yeTcs B TOM criydae, ecnu B pesynbtate cbosi Obinu yTpadeHbl napameTpbl
KanMbpoBKM aHaNoOroBbIX BbIXO4OB. B aTom cnyyae B okHe (5) Heobxoammo BBeCTM 3HadeHust koga LIAT, ykazaHHble

B MacrnopTe Ha AaHHbI MoAYSb U HaxaTb KHOMKY [
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6 TexHn4yeckoe obcnyxuBaHuwe

6.1 O6bwume ykasaHus
TexHuuyeckoe o6cnykuBaHUe 3aknioyaeTcs B NpoBeAeHUM paboT No KOHTPOIO TEXHUYECKOTO COCTOSIHUS U
nocrieaytolleMy  YCTPaHEHWI0  HeJOCTaTKOB, BbISIBIIEHHbIX B MPOLEcce KOHTPons;  NpodounakTuyeckomy
06CnyXvBaHWio, BbINOMHAEMOMY C YCTaHOBMEHHON NEPUOANYHOCTBIO, AIMTENBHOCTHIO U B ONPEAENEHHOM MOPSAKE;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHME KOTOPbIX BO3MOXHO CUMaMy MepcoHana, BbIMOMHSIOWEro TexHUYeckoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH
HpeHere)KeHMe MepamMum nNpeaoCcTopoXXHOCTU U NpaBuUilaMu aKcnnyaTauum MoXeT CTaTb ﬂpVI‘IVIHOVI
TPaBMUPOBaHUA NepcoHana unu noBpexpneHnsa OGOpyAOBaHMH!
ﬂnil obecneyeHusi 6e3onacHOro McMNosib3oBaHus 060pyAOBaHMH HEeYKOCHUTEeJNIbHO BbINONHANTE
YKa3aHusa AaHHOVI rnaBebl!

6.2.1 Bugom onacHoctn npu pabote ¢ RIO-AO4 ecTb nopaxatollee AENCTBUE INEKTPUYECKOro TOKa.
MCcTOYHNKOM OnacHOCTW eCTb TOKOBeAYLLME YaCcTun, KOTOPbIE HAaXOOATCA NOA Hanps>KeHUeM.

6.2.2 K oakcnnyaTaumm moayns gonyckawTcs nuvua, umelowme paspewenve ans  pabotbl B
anekTpoycTaHoBKax HanpshxeHnem o 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCAMlyaTauum B NOfIHOM o6beme.

6.2.3 Okcnnyatauuss MoAoyns  paspeluaeTtcs NpuW Hanmuuum WHETPYKUUW. No’ TexHuke 6esonacHocTw,
YTBEPXOEHHOW  MpeanpusTueM-noTpebutenem B YCTaHOBMEHHOM AMOpSAKE W yYMTbIBAlOWEN cneumduky
NPUMEHEHNsT MOAynsi  Ha KOHKpeTHoM obbekTe. [pn MoOHTaxe, Hanagke< u akcnnyatauum Heobxoanmo
pykosogacteoBaTbcs JHAOIN 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTnyeckme paboTbl AOSPKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

6.2.5 MNpu pasbopke moayna AN yCTpaHEHUs1 HemcrnpaBHOCTEN Npubop OOMmMKeH OblTb OTKITHOYEH OT CETU
3NEKTPONUTaHWS.

7 XpaHeHune u TpaHCHopTUpoBaHue

7.1 YcnoBua xpaHeHUs Moayns

7.1.1 Cpok xpaHeHus B NoTpebuTenbckon Tape - He bonbllle 1 roga.

7.1.2 Mopynb LOMKEH XPaHUTBLCSA B CYXOM Y BEHTUAMPYEMOM MOMELLEHUN NPY TEMNEepaType OKpPYXatoLLero
Bo3gyxa oT MuHyc 40 °C go nntoc 70 °C n otHocutenbHou BnaxHocty oT 30 go 80 % (6e3 koHaeHcaumu Bnaru).
[aHHble TpeboBaHUA ABNATCA pEKOMEHOYEMBIMA.

7.1.3 Bo3gyx B nomeLleHUn He/OOIMKEH. coaepXXaTb MbiMv M MPUMECUM arpeccuBHbIX NapoB M ras3os,
BbI3bIBaOLLMX KOPPO3UIO (B YACTHOCTM: ra3oB, CoAepXKaLlnx CEPHUCTbIE COEAMHEHNST UNTU aMMUaAK).

7.1.4 B npouecce XxpaHeHUs ‘UnuU 3SKcnnyaTauum He KnaauTe Tskenble npeameTsl Ha npubop v He
noaBepraiTe €ro HWKakoMy MexaHW4ecKOMY» BO3OEWCTBUIO, TaK KakK YCTPOWCTBO MOXeT aedopmupoBatbCcs U
noBpeauTbCA.

7.2 YcnoBuA TpaHCNOPTUPOBaHMA Moayns

7.2.1 TpaHcnopTupoBaHve MoAyfsh, B YNakoBKe MNPeanpuATUS-U3roTOBUTENS OCYLLECTBASETCS BCEeMU
BMAAMM TpaHCMopTa B KPbITbIX TPAHCAOPTHLIX CpeacTBax. TpaHCNOPTUPOBAHUE caMorieTaMmn AOSMKHA BbINOMHATLCA
TONbKO B OTaNMMBaeMblX repMeTU3NPOBaHHbIX OTCEKaX.

7.2.2 Mopynb /AOMmKeH  TPaHCMOPTUPOBaTbCA B KNMMAaTUYECKMX YCIOBUSAX, KOTOPble COOTBETCTBYIOT
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.

7.2.3 Bo Bpems norpy3o-pasrpy304HbIX paboT U TPaHCNOPTUPOBaHWM 3anakoBaHHbIN NpUbop He AOMmKeH
nogBepratbCs peskMm yaapam/ /M BnusiHAiO aTtMocdepHbix ocagkoB. Cnocob pasmelleHVss Ha TpaHCNOPTHOM
cpefcTBe JOIMKEH UCKIYaTh MepemeLleHne Moayns.

7.2.4 Tlepen pacnakoBbiBaHWEM MOCMe TPAHCNOPTUPOBaHWUA MpU OTpuLATENbHOW TemnepaTtype Moayrb
Heo6XxoaMMO BblAepPXaTb B Te4YeHne 3 yacoB B ycroBusx xpaHeHus 1 cornacHo FOCT 15150.

8 rapaHTMM n3roTtoeuTerss

8.1 MNpowussoguTenb rapaHTMpyeT COOTBETCTBME MOAYNSA TexHudeckum ycnosusam TY Y 33.2-13647695-
028:2013. Mpwu He cobniogeHnn notpebutenem TpebGoBaHUA YCNOBWUIA TPAHCMOPTUPOBAHMWS, XPaHEHUs, MOHTaxa,
Hanagky u aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOMTENb NULLIAETCst NpaBa Ha rapaHTuto.

8.2 MapaHTUMHBIN CPOK 3KChnyaTauun - 5 NeT co OHA OTrpy3kn Moayns. [apaHTUHBIA CPOK aKcnnyaTaumu
MoAynewn, KoTopble MOCTaBNSAITCH Ha 3KCMOpT - 18 mecsaueB CO AHA MPOCNefOBaHNA UX Yepe3 rocyaapCTBEHHYHO
rpaHuuy YKpauHsbl.

8.3 Mo OoroBopeHHOCTM ¢ NoTpebutenem npeanpuaTUe-u3roToBUTENb OCYLLIECTBISET NocrerapaHTUiiHoe
TexHn4yeckoe oOCnyXvMBaHUe, TEXHWYECKYH NOAAEPXKKY W TeXHUYeCKMe KOHCyNnbTauuu no BCEM BMOAM CBOEN

NPOAYKLMK.
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NMPUNOXEHUA
NMpunoxeHue A - FlabapuTHbIe N NpUcoeaUHUTENbHbIE
pa3mMepbl
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PucyHok A.1 - MabapumHbie pasmepbl RIO-AO4
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PucyHok A.2 - [abapumHbie pa3mepb! padbema numaxusi PLLJ-5
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NMpunoxeHune b - NogknoyeHne moayna RIO-AO4
CxeMbl BHEeWHNX coeguHeHnn

MpunoxeHune b.1 CxeMbl BHELWWHUX COeAUHEHUN

AHanorosble Bbixoabl AO1 .. AO4
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PucyHok b.1 — Hymepayus knemm u cuaHarbi MOOYsisi aHaro208020 8b1800a

TK-1 TK-1
Koueeos Acpxarens PLUN-5 PLUM-B Kownuenoit nepxarens
mopnyne# Ha DIN-peiixe Pasves WP B Parven unennsh "p“‘"ﬁl moaynei Ha DIN-pefike
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PucyHok b.2 - Cxema sHewHux coeduHeHuti RIO-AO4 ¢ 6r1okom numaHus u dpyaumu Mooynsmu
MpumeyaHus

1. Pasbembl PC-4 n PLUAO-5 13 komnnekta noctaesku moayns RIO unn PSU.
2. Pasbembl PLUJI-5, PLUM-5 1 TK-1 aBnstoTca akceccyapamu, TO €CTb HE BXOAAT B KOMMNIEKT NOCTaBKN U
UX HYXXHO 3aKa3blBaTb OTAENbHO.
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3. Takke HEOBX0OUMO YyUYUTbIBATbL YTO:

- ecnv oauH unu Heckonbko mogyner RIO GyayT vMcnonb3oBaTbCst HA OOHOWM LWMHE C BNOKOM NUTaHWS
PSU24-1.3, 1o pasbemsbl PLUM-5 n PLUM-5 MOXHO He ucnonb3oBaTb, MOCKOMbKY B 3TOM Cllyqae nutaHve moaynen
RIO naet yepes WKHyY, a nHTEpdENC MOXKHO NOAKMYaTL Yepes kneMmbl 6roka nutanus PSU24-1.3;

- ecnu Heckonbko moayrnen RIO ByayT ncnonb3oBaTbCs Ha OOHOM LWKMHE, HO NuTaTbea He oT PSU24-1.3, To
[OCTaTOYHO 3akas3aTb OAMH LUMHHBIN pasbeM PLUIT-5 unun PLUM-5, yepes koTopbii BygeT nogknoyaTbcst MMTaHNE U
UHTEpdENC Ana Bcex Moaynewu;

- €eCNnv 3aKasblBalTCs HECKONbKO MoAynew, HO Bce OHM ByayT MCMonb3oBaTbCs B pa3HbiX MecTax (He Ha
OflHOM LWKHe), To Ans kaxgoro moayns RIO HyHO 3aka3biBaTb OTAEMbHbIN WWHHBIN pazbem PLUST-5 nnn PLUMM-5.

MpunoxeHune b.2 Cxema nogknioyeHus uHrepdenca RS-485

MpeobpasoBaTenb NHTEpdeNcoB

RS232/485 USB/RS485
BlMN-485 BlMn-52
——— L go 1200m
¢2@0 000 al6) R8232 R1
E unm A+
L—A| Uss *| [ R485
=5 R2[
= = [:| . z
| [— B-| \
..... Lo
RGND
A+ B- A+ B- A+ “Ba|uflo 32 yerpoiiers | At B- A+ B-
01 02 03 30 31
RIO-AO4 NTM-20Y MUK-25 MTP-8 UTM-12

PucyHok b.4 - OpzaHu3ayusi uHmepgbelicHot cesizu mex0y SBM u ycmpoticmeamu

1. K MK moxeT GbITb Noaknto4eHo oo 32 yCTPOUCTB, BKITKOHas npeobpasoBatens uHtepdericos bIN-485
unn BrNn-52.

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

3. B kauyecTBe kabenbHOW NMUHUKN CBA3M NPEANOYTUTENBHO MCNOSb30BaTh IKPAHNPOBAHHYHO BUTYIO Napy.

4. AnvHa oTBeTBNEHUN Lo, 4omkHa ObiTb Kak MOXHO MEHbLLEN.

5. K nHTepdpenicHbiM Bxogam npuOOPOB, PacnoNioOXEHbIM B KPaMHMX TOYKaxX COEAWHUTENBHOW JTMHWUW,
Heo6XoAMMO NOAKMIYUTL ABa TepMUHambHBIM pe3uctopa conpotuBneHnem 120 Om (R1 u R2). MogkntoveHne
pesucTtopoB Kk koHTponepam NeNe 01— 30 He Tpebyetca. lMogknoyeHWe TepMUHAnNbHbIX PE3NCTOPOB B Onoke
npeobpa3soBaHns uHTepgencos brNA-485 uon BrNA-52 cm. B PO Ha BIMA-485 munu BIMIA-52. Cxema nogkntodeHust
uHtepderica RS-485 k mogyno' RIO-AO4 n3obpaxeHa Ha pucyHkt b.1 (knemma X7).

6. Bce oTBeTBUTENM MPUEMO-NEPESATUMKOB, MPUCOEOMHEHHbIE K OAHOW O6Ller nepefaroLllen nuvHuum,
[OIMKHbI COrNacoBbIBAaTECSA TONbKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

7. Heobxoanmoctb 3KpaHMpoBaHUA kabenen, no KOTOpbIM nepegaeTcs MHoOpMaums, 3aBUCUT OT ASIMHbI
kabenbHbIX CBA3EN 1 OT YPOBHA NoMex B 30HE NpOoKnaaku kabens.

8. MpuMeHeHNe 3KpaHMPOBAHHON BUTON Napbl B MPOMbILLNEHHbIX YCIIOBUSX SIBMSIETCA NPEANOYTUTENbHBIM,
NocKonbKy 3T0 obecrnevymBaeT NonyyYeHe BbICOKOrO COOTHOLUEHUS CUTHAM/LLYM U 3aLUMTy OT CMHA3HOW NoMeEXM.
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NMpunoxeHne B - KOMMyHMKaunMOHHbIe (pyHKLMUMN

MpunoxeHue B.1 O6wme cBegeHun

MHTepdenc npegHasHayveH ans KOHUryprupoBaHua MOAyns, Ans UCNofb30BaHUS B Ka4eCTBe yaaneHHOoro
ycTponcTBa npu paboTe B COBPEMEHHBLIX CETAX ynpasneHus n cbopa uHpopmMauum (npuema-nepegadv KomaHa u
naHHbix), SCADA cuctemax u T.n.

MpoTokonom cBsi3n no uHtepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit) B pexxume "No Group Write" — cTaHgapTHbIN NpoTokon 6e3 nofaep Kk rpynnoBoro ynpasneHus QUCKPETHBIMU
curHanamu.

Ons paboTbl HEOOGXOAMMO HAaCTPOUTb KOMMYHUKaUMOHHbIE XapakTepucTuku moayisa »RIO-AO4 Takum
obpasom, 4yTOObl OHM cOBMaganu C HacTpovikamu obmeHa AaHHbiMu [MK. XapaktepucTukun ceTeBoro obmeHa
HacTpauBatoTcst pernctpamu 18500 n 18501.

[Mpn obmMeHe No MHTepdencHOMY KaHarny CBA3u, eCriv NPoMCXoauT nepedada AaHHbIX 0T MOAyns B ceTb,
Ha mogyrne RIO-AO4 mwuraet nHgukatop COM.

MporpammHo goctynHele pernctpbl Mogynsa RIO-AO4 npvBeneHbl B Tabnule B,

KonunyectBo 3anpalumBaemMbix permctpoB He AOMKHO npeBbiwaTe 164 Ecnv B kKagpe 3anpoca 3akasaHo
6onee 16 peructpos, mogynb RIO-AO4 B oTBETE OrpaHNYMBaET UX KONMYECTBO A0 nepBbix 16-Tn perncTpos.

MpunoxeHue B.2 NMporpammHo goctynHblie peructpbl RIO-AO4

Tabnuuya B.1 — lMpoepammHo docmyrnHbie peaucmpbl Modyrs RIO-AO4

38 |
5SS eru':ca ®dopmar HavmeHoBaHMe napameTtpa [nana3oH nameHeHus
z § P DECp ’ | AAHHbIX [MapameTp ypoBHs koHdUrypauum] (aecATUYHbIE 3HaYeHUs)
5t
881 (DEC) — 371 (HEX) —
03 0 INT Koa (Mogenb) mogyns 3.113 (DEC)
03 1 INT Bepcusi nporpammHoreobecneverus 3
03/06 2 INT PaspelueHve nporpammMupoBaHnst (1)_ sanpeleHo
— paspeuweHo
03/06 3 INT Pexum paboTtbimMoayns (1) B 6e3onaCHbM, pexim,
— HOPMarbHbI PEXUM
0 — ¢ HacTporkamu no
03/06 4 INT Pexum paboTbl ceTn ¥MonanMD
— C nosnb3oBaTenbCKUMmn
HacTponkamu
0 — oTKNoYeHa
1 — BK/. C aBT. BO3BPaToM
03/06 5 INT KomaHga cnexeHusi 3a ceTbto ;3 Ge3on. nonoxeHus
— BKJ1. C BO3BpaTOM 13
6e3on. NonoXxeHusi No
CeTeBOWN kKOMaHae
03/06 1400, 1401, INT 3HayeHme BbIXoAHbIX aHanoroBbix curHanos AO1-AO4 0+100%
1402,1403
(1480,1481)
03/06/16 (1482,1483) FLOAT | 3HaueHue BbIXoAHbIX aHanoroeblix curHanos AO1-AO4 0+100%
(1484,1485)
(1486,1487)
0-0-5vA
1-0-20 vA
03/06 8000 INT Tun nepBoro BbixogHoro curHana AO1 2_ 420 MA
3-0-10B
0 — Integer
03/06 8002 INT Twvn gaHHbIX 3Ha4YeHUs aHanorosoro Bbixoaa AO1 1 — Float
(cm. n.3.5)
03/06 8003 INT HanpaeneHue BbixogHoro curHana AO1 0 - npsamoe
1 — obpaTHoE
< - 0,
03/06/16 | (8004,8005) | FLOAT YcTaeka MIN TeXHONOrM4Yeckon cUrHanuaaLum BbIXOAHOro 0+100%
curHana AO1
< - 0,
03/06/16 | (8006,8007) | FLOAT YcrtaBka MAX TeXHONOrM4Yeckomn curHanuaaummn seixogHoro | 0+100%
curHana AO1
- - 0,
03/06/16 | (8008,8009) | FLOAT 'ncTepesnc TeXHONOrMYeckon curHanusauum BbIXOAHOTO 0+100%
curHana AO1
3= 0,
03/06/16 | (8010,8011) | FLOAT g:::;Hme BbIxogHoro curHana AO1 B criydae nponagaHus 0+100%
= 0,
03/06/16 | (8012,8013) | FLOAT (FS;;?:}?::e BbIxogHoro curHana AO1 npu BKIOYEHUN 0+100%
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03/06 8014 INT Onumun paboTbl 6E30MACHOTO pexruma 1 pexuma npu 0-3 (cm. Tabn.3.2)
BKITHOYEHWUM NUTaHus anst BbixogHoro curHana AO1
0 — oTKI4YeHO
03/06 8015 INT BkntoyeHue orpaHnyeHus ans BbixogHoro curHana AO1 1 — BKIIOYEHO
03/06/16 | (8016,8017) | FLOAT | CkopoCTb M3MEHeHWs BbIxogHoro curHana AO1 0+100 %/c
0-0-5mA
1-0-20 vA
03/06 8025 INT Twun BTOPOro BbixogHoro curHana AO2 2 _ 420 A
3-0-10B
0 — Integer
03/06 8027 INT Tuvn gaHHbIX 3HAYeHUS aHanoroBoro Bbixoga AO2 1 — Float
(cm.'n.3.5)
03/06 8028 INT HanpaeneHnue BbixogHoro curHana AO2 0 — npRyos:
1 — obpatHoe
) = 0,
03/06/16 | (8029,8030) | FLOAT YcraBka MIN TEXHONOrMYECKON CUrHanM3auumn BbIXO4HOroO 0+=100%
curHana AO2
) - 0,
03/06/16 | (8031,8032) | FLOAT YcraBka MAX TEXHOMOMMYECKOM CUrHaNn3aumMm BbIXOAHOIO 0+100%
curHana AO2
- = 0,
03/06/16 | (8033,8034) | FLOAT 'McTepesnc TEXHONOrMYECKOM CUrHanm3aunm BbIXOQHOMO 0+100%
curHana AO2
= 0,
03/06/16 | (8035,8036) | FLOAT g:::vcleHme BbIXxoAHoro curHana AO2 B crniyyae nponagaHus 0+100%
5 0,
03/06/16 | (8037,8038) | FLOAT ﬁ;g:ﬁ::e BbIxogHoro curHana AO2 npuv BKIIOYEHUN 0+100%
03/06 8039 INT Onuumn paboTbl 6€30NacHOro pexvma n pexumva npu 0-3 (cm. Tabn.3.2)
BKITHOYEHWM NUTaHUs Anst BblxogHoro curHana AO2
03/06 8040 INT BkntoyeHue orpaHnyeHns Ons BbIXOOHOro curHana AO2 (1) — OTKIIOHEHO
— BKJTIO4YEHO
03/06/16 | (8041,8042) | FLOAT | CkopoCTb M3MEHEHMs BbIXxOgHOro curHana AO2 0+100 %/c
0-0-5mA
1-0-20 vA
03/06 8050 INT Tun TpeTbero BbixogHoro curHana AO3 2_4-20 MA
3-0-10B
0 — Integer
03/06 8052 INT Twn gaHHbIX 3HaYeHus aHanorosoro Beixoga AO3 1 — Float
(cm. n.3.5)
03/06 8053 INT HanpaeneHnue BbixogHoro curdana AO3 0 — npsimoe
1 — obpaTHoE
1 - 0,
03/06/16 | (8054,8055) | FLOAT Ycraeka MIN TeXHONOrM4YeCKon cuUrHanusaumnmn BbIXOAHOTO 0+100%
curHana AO3
< - 0,
03/06/16 | (8056,8057) | FLOAT YcrtaBka MAX TEXHONOMMYECKoN curHanusaummn BeixogHoro | 0+100%
curHana AO3
- - 0,
03/06/16 | (8058,8059) | FLOAT 'ncTepednc TexHONorM4eckon curHanusaumum BbIXOAHOTO 0+100%
curHana AO3
- [))
03/06/16 | (8060,8061) | FLOAT 2::::Hme BbIXoAHoro curHana AO3 B crniyyae nponagaHus 0+100%
- 0,
03/06/16 | (8062,8063) | FLOAT ﬁ;g::::e BbIxogHoro curHana AO3 npu BKIMHOYEHUN 0+100%
03/06 8064 INT Onumn paboTkl, 6e30MaCHOT0 pexrma 1 pexuma npu 0-3 (cm. Tabn.3.2)
BKIKOYEHUM NUTaHUs Anst BblxogHoro curHana AO3
03/06 8065 INT BxkrnoyeHune orpaHnyeHnsa ans BbixogHoro curHana AO3 (1) ~ OTKIIOHEHO
— BKJTIO4YEHO
03/06/16 | (8066,8067) | FLOAT | CkopocTb U3MeHeHMs BbixogHoro curdHana AO3 0+100 %/c
0-0-5mA
1-0-20 vA
03/06 8075 INT Tun YeTBepTOro BbixogHoro curHana AO4 2_ 420 MA
3-0-10B
0 — Integer
03/06 8077 INT Tun gaHHbIX 3HaYeHWs aHanoroeoro Beixoga AO4 1 — Float
(cm. n.3.5)
03/06 8078 INT HanpaeneHue BbixogHoro curHana AO4 0 - npAmoe
1 — obpaTHoE
Y] e 0,
03/06 | (8079,8080)| FLOAT YcTaBka MIN TeXHOMOrM4YeCKon cUrHanusaumnm BbIXOAHOTO 0+100%
curHana AO4
< - 0,
03/06 | (8081,8082) | FLOAT Ycraska MAX TeXHOMOrM4eCcKon curHanusaumm BbIXOHOMo 0+100%
curHana AO4
) - 0,
03/06 (8083,8084) | FLOAT 'ncTepesnc TeXHONOrMYeckon curHanusauum BbIXOAHOTO 0+100%
curHana AO4
e 0,
03/06 (8085,8086) | FLOAT 2:::;Hme BbIXxogHoro curHana AO4 B crniy4ae nponagaHus 0+100%
= 0,
03/06 (8087,8088) | FLOAT :;::5::9 BbIXoAHOro curdana AO4 npw BKMOYEHUN 0+100%
03/06 8089 INT Onuum paboTbl 6€30NacHOro pexvma un pexumMa npu 0-3 (cm. Tabn.3.2)
BKITHOYEHWUM NUTaHUs Anst BblxogHoro curHana AO4
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03/06 8090 INT BkntoyeHune orpaHnyeHns ans BbixogHoro curHana AO4 0 — okniodeHo
1 — BKIHOYEHO
03/06/16 | (8091,8092) | FLOAT | CkopoCTb 3MeHeHMs BbixogHoro curHana AO4 0+100 %/c
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 KOHTPONs YeTHOCTU
03/06 18502 INT KoHTponb YeTHOCTH 1 = KOHTPOrb NO YETHOCTH
2 —~ KOHTPOJSb N0 HEYETHOCTU
03/06 18503 INT | Cron 6ur 0 7 6nuw Gur
1.4 nBa 6uta
03/06 18505 INT TavimayT 3anpoca 0-9999 ¢
03/06 40600 INT CoxpaHeHue nosb3oBaTenbCkMX NapaMeTpoB (1)
— COXpaHUTb
03 4040040401 INT AKTyanbHble HaCTPOWKN KannbpoBKN HAYarnbHoro n
KOHEYHOro 3Ha4eHus LWKarnbl BbixogHoro curHana AO1
03 40405,40406| INT AKTyarnbHble HaCTPOWKN KanunbBpoBKU HaYanbHOro 1
KOHEYHOro 3Ha4yeHus LKanbl BbixogHoro curHana AO2
03 40410,40411 INT AKTyanbHble HaCTPOWKN KannbpoBKN HaYanbHOrom
KOHEYHOro 3Ha4YeHUS LWKanbl BbIxogHOro curHana AO3
03 4041540416 INT AKTyanbHble HaCTPOWKN KanubpoBKU Ha4anbHOro 1
KOHEYHOro 3Ha4YeHUs LWKanbl BbIXOAHOrO curHana AO4
03/06  |47000,47001 INT KannbpoBka HayanbHOro v KOHEYHOIo 3HaYeHWs LWKanbl
curdana 0-5 MA Bbixoga AO1
03/06  |47002,47003| INT KannbpoBka HayanbHOro U KOHEYHOIo 3HAYEHWs LIKanbl
curdana 0-20 MA Bbixoaa AO1
KannbpoBka HayanbHOro h KOHEYHOro 3HaYeHWs LKanbl
03/06 4700447005 INT curHana 4-20 MA Bbixoga AO1
03/06  |47006,47007| INT KannbpoBka HayanbHOro 1 KOHEYHOro 3HaYeHUs LKanbl
curHana 0-10 B Bbixoga AO1
03/06  |47020,47021 INT KannbpoBka Ha4yanbHOFO M KOHEYHOIO 3HAYEHMs LKanbl
curHanal0-5 mA Bbixoga AO2
KanvbpoBka HayarbHOro 1 KOHEYHOro 3HaYeHMWs LLKarbl
03/06 |47022,47023| INT curdana 0-20 mA Bbixoga AO2
KannbpoBKkarHa4anbHOro 1 KOHEYHOro 3HAYEHWS LKanbl
03/06 4702447025 INT curdana 4-20 MA Bbixoga AO2
KanvubpoBka HayarnbHOro v KOHEYHOro 3Ha4YeHMUs LuKanbl
03/06 47026,47027| INT curdana 0-10 B, Bbixoga AO2
KanubpoBka Ha4arnbHOro 1 KOHEYHOro 3Ha4YeHWs! LuKanbl
03/06  |47040,47041 INT curHana 0-5 mA Beixoga AO3
03/06  |47042,47043| AINT Kannbposka HayanbHOro 1 KOHEYHOrO 3HaYeHMUS LuKanbl
curiana 0-20 MA Bbixoga AO3
03/06  |47044,47048| INT KanubpoBka HayaribHOro 1 KOHEYHOro 3HaYeHMs LUKarbl
curiana 4-20 MA Bbixoga AO3
KannbpoBka HayanbHOro M KOHEYHOro 3HAYEHWS LIKarnbl
03/06 47046.44047| INY curdana 0-10 B Bbixoga AO3
KanvbpoBka HayarbHOro Y KOHEYHOro 3HaYeHMS LUKarbl
03/06  147060,47067 Y curHana 0-5 mA Bbixoga AO4
03/06  |47062,47063| INT KannbpoBka HayanbHOro v KOHEYHOrO 3HaYeHMWs LuKanbl
curHana 0-20 mA Bbixoga AO4
KanvbpoBka HayanbHOro v KOHEYHOro 3HaYeHMUs LuKanbl
03/06  |4706%4FR65 @ INT curHana 4-20 MA Bbixoga AO4
03/06  |47066,47067| INT KanvbpoBka HayaribHOro Y KOHEYHOro 3HaYeHMs LUKarbl
curdana 0-10 B Bbixoga AO4
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Mpunoxexune B.3 MODBUS npoTtokon
B.3.1 ®opmart kaxgoro 6anTa, KOTOpPbIN NPUHUMAETCA U NepepaeTca Nnpudéopamu, crieayoLWUNI:

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

Kagp Modbus coobLueHns cneayowuii:

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 yKa3biBaeT Ha OLUMBOYHBIN 3anpoc (Ko ownbku 2).

B.3.2 Device Address. Agpec ycTponcTBa

Anpec moayns (slave-yctpoiicTea) B cetu (1-255), no koTopomy obpaiyaetca SCADA cuctema (master-
YCTPOMCTBO) CO CBOMM 3anpocom. Korga yhaneHHbld npubop nocbinaeT CBOW OTBET, OH pasMellaeT 3TOT xe
(cobcTBEHHDIN) agpec B 3TOM none, 4Tobbl master-ycTpoincTBO 3Hano, kakoe slave-ycTpoincTBo oTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIN KO4 onepauumn

RIO-AO4 nopgpepxumBaeT criegyroLime QyHKUNK:

Function Code DyHKUMA
03 UTteHune pernctpa (oB)
06 3anucb B oguH perncTp (4nsa 3anucu gaHHbIX popmarta Integer)
16 3anucb B HECKOMBKO PErMCTPOB (A48 3anucu aaHHbIX popmata Float)

B.3.4 Data Field. Mone nepepaBaembIxX AaHHbIX

lMone paHHbIX cooblwenns, nocbinaemoro SCADA. cuctemon yaaneHHoMmy npubopy, CoaepxuT
no6aBoyHO MHpopMaLmio, KoTopas Heobxoauma slave-ycTponcTBy ansa Aetanu3aumn dyHkumm. OHa BKNoYaeT:

® HayarnbHbIM agpec perncTpa n KonMyecTso perucTpoB Ansa dyHkumm 03 (YTeHune)

® afpec pernucTpa u 3HadyeHune aToro permctpa ana dpyHkumm 06 (3anmchk).

Mone AaHHbIX COOBLLIEHMS!, NOCHIAAEMOro B:oTBET yAaneHHbIM NPUGOpPOM, COAEPXKMT:
e KonunyecTBo GaiT oTBeTa Ha dpyHKLMI0 03 1 coaepxMMoe 3anpallrBaeMbiX PEMMCTPOB
® afipec perncTpa u saHayeHue aToro.pernctpa ans dpyHkumm 06.

B.3.5 CRC Check. None 3Ha4YeHMA KOHTPOIILHOWN CYMMbI

3HayeHne 3TOro Monsi - pesymAbTaT KOHTPOSi C MOMOLLbI LIMKIMYeckoro m3bbiTouHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHus coobiueHnss (address, function code, data) nepepatowee ycTpoicTBo
paccuutbiBaeT CRC kog 1 nomewlaeT ero B KoHel coobuieHus. MNMpueMHoe ycTponctBo paccumTbiBaeT CRC ko
NpuHSATOro coobuleHns U cpaBHUBAET ero ¢ nepeaaHHeiM CRC kogom. Ecnn CRC koa He coBnagaeT, 9To o3Ha4yaeT
YTO MMEEeT MeCTO KOMMYHUKaLMOHHasa olunbka. YCTPOWCTBO He BbINOMHAET AENCTBUA U HEe JaeT OTBET B criyyae
o6HapyxeHus CRC ouinbku.

NocnenoéatensHocts CRC pacyeToB:

. 3arpy3ka CRCpervcTpa (16 6uT) eamHmuamu (FFFFh).

..Ackniouatowee UK ¢ nepebiMn 8 61T Garita coobLieHus n cogepxumoim CRC perncrtpa.
.CpBur pesynsTaTta Ha OfMH OMT BNpaso.

. Ecnucauraemoiii 61t = 1, nckntovatowee UM cogepxxumoro pernctpa ¢ AO01h 3HadyeHuem.

. Ecnv caguraembivi 6UT Hynb, NOBTOPUTL Liar 3.

. MoBTopATh Wwaru 3, 4 n 5 noka 8 coBuros He ByayT MMETb MECTO.

. Ucknirovatowee I co cnepytowmmn 8 6ut Ganta coobuieHunsa n cogepxumbim CRC pernctpa.
. MoBTOpATHL Warn ot 3 oo 7 noka Bce 6alnTbl coobweHnss He obpaboTaroTcs.

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

O©CoONOOOBRWN-=-

Koroa CRC pa3smelyaeTtcs B koHLe coobueHus, mnagwuii 6ant CRC nepegaetcs nepBbIM.
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MpunoxeHue B.4 ®opmaT KOmaHA

YreHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepgytowmii opmart mcnonb3yeTcsa Ana nepegaymn sanpocos oT MK n oTBeTOB OT yaaneHHoro npubopa.
3anpoc yctpounctey SENT TO DEVICE:

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

1 BYTE 1 BYTE HB LB HB LB LB HB

OtBeT yctponctea. RETURNED FROM DEVICE:
DATA

ADDIIED\IIQII(EES FgggEI(%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» u n <16 — KOnM4ecTBO 3anpaluvMBaeMbix perueTpoB. Ecnv B kagpe
3anpoca 3aka3aHo 6onee 16 peructpo, moaynb RIO-AO4 B oTBETE OrpaHMYMBaeT UX KONMYECTBO A0 NepBbiX 16-Tn

perucTpos.

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 ycTponctea. 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)
Cnepylouwasn komaHaa 3anvcbiBaeT onpeaeneHHoe 3HadveHune B peructp. 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 PekomeHaaunm no nporpaMmMmmMpoBaHuUi0 0OMeHa AaHHbIMU C
moaynem RIO-AO4

Mpumep pacyeTa KOHTPOMLHON CyMMBI Ha A3blke CUL:

unsigned int crc_calculation
{
unsigned int| crc;
unsigned/char bit counter;
crc = OXFFFF; //

(unsigned char *buff, unsigned char number byte)

initialize crc

while, ( numbern 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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