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HacTosiliee pykOBOACTBO MO 3KchnyaTauum npefHasHadeHo Ans O3HakoMMeHust notpebutenen c
HasHayeHneM, MoAEeNsiMU, MPUHUMUMNOM [EWCTBUSl, YCTPOMCTBOM, MOHTaXOM, 3KChnyatauuen u oGCnyxuBaHWeM
moayns aHanorosoro Beoga RIO-Al4.

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

MpeHebpexeHne Mepamn NPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpPOBaHUA NepcoHana uiu
noepexaeHnsa obopynosaHus!

B cBsA3M C NOCTOsiHHOWM paboTol MO " COBEPLUEHCTBOBAHMIO
mMoayns, noBbllLAKOLWLEA  €ro HafeXHOCTb WM ynydwawoLen
XapaKkTepUCTUKN, B KOHCTPYKLMIO MOTYT OBITb BHECEHbI HE3HaUYUTENbHbIE
N3MEHEHUS, HE OTPaXKEHHbIE B HACTOSLLEM U3AAHUN.

1 OnucaHne mopyns

1.1 HasHa4yeHue moaynsa

1.1.1 Mogynb aHanorosoro Beoga RIO-Al4 npenHasHaveH ans.npvema M npeobpasoBaHus B LMdPOBYIO
dopMy CMrHanoB aHarnoroBbIX 4aTYMKOB.

1.1.2 Mogynb RIO-Al4 npepHa3HayeH Anst MOCTPOEHMS PacnpeaeneHHbIX CUCTEM KOHTPONSA W ynpaBreHus
TEXHOIOMMYeCKNMnN 00 bEKTAMM.

1.1.3 B mogynsax RIO-Al4 ucnonb3ayeTca UHTEnNNeKTyanbHass CUCTeMa BBOAA, FAe Kaxabl Mogynb umeet
BCTPOEHHBIN MMUKPOMPOLLECCOP, BbIMOMHAOWMIA CBOWM 3adayvn U yHKkumMn no obpaboTke curHamoB He3aBUCUMO OT
©Onoka LeHTpanbHOro npoLeccopa KoHTposnepa UnmKoMnbiotepa.

1.1.4 Mogyne RIO-Al4 BbINOMHEH Kak CaMOCTOATENbHOE n3genue, NHOpPMaLMOHHbIA 0GMEH C KOTOPbIM
ocyllecTBnsieTcss no uHTepdency RS-485 nodmpotokony MODBUS RTU, uTo nosBomnsieT mcrnonb3oBaTb €ro B

KayecTBe ygarneHHOro yCTpOoWCTBa aHanoroBOro Beoda Npu paboTe B COBPEMEHHbIX CeTSAX ynpaBneHus n cbopa
nHopMaLun.

1.2 O603HayYeHne Moay s NPy 3aKase U KOMMIEKT NOCTaBKN
1.2.1 Moaynb o603HavaeTcs cneaytoLum o6pasom:

RIO-Al4-X,
roe

X - Kof, BXOAHbIX.CUTHAMOB:

1 — MNocTosAHHBIN Tok oT 0 MA 40 5 MA,

2 — MocTosHHBLIN Tok oT 0 MA o 20 MA,

3 — MNMocTosHHbIN TOK oT 4 MA Ao 20 MA,

4 — HanpskeHne nocrogHHoro Toka ot 0 B go 10 B.

Mpumeyanue. Tlpu 3aka3e mogynen RIO Heobxoammo yuuTbiBaThb, 4TO Knemmbl PLUN-5un PLUN-5, «
KOTOpPbIM MOAKM0YanTCsa NUTaHne npubopa u uHTepdeiic, He BXOAAT B KOMMIEKT NMOCTaBKM U UX HYXKHO 3akasblBaTb
oTaenbHO (bonee getansHo o knemmax — cm. npun. b.1, puc. B.2).

1.2.2 KomnnekT noctaekm mogynst RIO-Al4 npvBeaeH B Tabnuvue 1.2.1.

Tabnuya 1.2.1 — Komnnekm nocmasku modyns RIO-Al4

0603Ha4YeHne HavmeHoBaHue KonuuyecTtBoO
MPMK.426431.004 Mogynb aHanoroeoro Beoga RIO-Al4 1
MPMK.426431.004 NC Macnopt 1
NPMK.426431.004 P3 PykoBoACTBO Mo sKcnyaTauum 1*
PC-4 Pasbem curHanbHbin 4koHT. PC-4
PWA-5 LUnHHBbIN pazbem Ha DIN-perky 5koHT. PLUO-5 1
* - 1 3k3eMnnsAp Ha Nboe KONMYECTBO MOAYIEV NPy NOCTABKE B OAMH afpec



https://lizantan.com/shop/modul-rio-ai4

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM

5

1.3 TexHM4YeCKMe XapaKTepUCTUKU Moayns

1.3.1 AHanoroBble Bxoabl moayna RIO-Al4

Tabnuya 1.3.1 - TexHU4YecKue xapakmepucmuKu aHasno208biX 8XOOHbIX CUSHaI08
TexHnyeckasa xapakrepucTuka
Konu4ectso aHanorosblX BXOA0B 4
Twn BXOQHOro aHanoroeoro curHana YHudmumposarHbie (TOCT 26.011-80):
[MOCTOSAHHBIV TOK:
ot 0 MA 0o 5 MA, RBx=400 Om
o1 0 MA 1o 20 MA, Rex=100 Om
oT 4 MA go 20 MA, RBx=100 Om
HanpsbkeHne NoCTOSHHOrO TOoKa:
ot 0 B go 10 B, RBx=25 kOm
< 0,0015 % (16 pa3psgos)

<02%
<02%/10°C

3HavyeHue

Paspeluatowas cnocobHoctb ALIM

lMpenen gonyckaemon 0CHOBHOW MpuBeAEeHHON
NOrpeLHOCTM N3MepPEHUsi BXOAHbIX NapameTpoB

Mpenen gonyckaemon AoMNONHUTENbHOWM NOrPeLLHOCTH,
BbI3BaHHOW M3MEHEeHMEM TeMNEPATYPbl OKpyXatoLen cpeapl

Mepvog nsmepexuns

He Gonee 0,1 cek

[anbBaHW4eckas pa3BsA3Ka aHanoroesbIiX BXo40B

Bxoapl ranbBaHU4ecky N30nMpoBaHbl' Mexay cobon, ot
nuTaHns 1 uHTepdpeiica, HanpsKeHne ranbBaHNYeckon
pa3Bs3ku He meHee 500 B

1.3.2 dnekTpuyeckue naHHble moayns RIO-Al4

Tabnuuya 1.3.2 - TexHU4ecKue xapakmepucmuku 31eKmponumanusi u nompebne+Hue

TexHU4ecKas xapakrepucTuka

3HaueHue

HanpshxeHue nutaHuns

24 B (o1 12 B 0o 36 B) nocTosiHHOro Toka

Motpebnsiembin Tok mogyna RIO-Al4

He 6onee 150 mMA

Tabnuya 1.3.3 - TexHu4eckue XapakmepucmuKu 8HYMpPeHHUX UCMOYHUKO8 NumaHus rnaccueHbiX damyukos

TexHU4ecKas xapakrepucTumka

3HaveHune

KonnyecTtBo MCTOYHMKOB NUTAHUS 4
BbixogHOE HanpsbkeHWe OHOr0 UCTOYHMKA 21B*1B
TOK Harpy3ku 0HOr0 UCTOYHMKA < 25 MA

1.3.3 NocnepoBatenbHbIN MHTepdenc RS-485

Tabnuua 1.3.4 - TexHu4eckue xapakmepucmuku riocnedosamesnbHo20 uHmepgelica RS-485

TexHU4YecKas XxapakrepucTuka

3HaueHue

Konunuyectso npnéopos

[o 32 Ha ogHOM cermeHTe

MakcumanbHas AnvHa nuHum B npegenax
OJHOro cerMeHTa cetu

[o 1200 meTpoB

[nanasoH ceTeBbIX agpecos

255

Bup kabens

BuTas napa, skpaHvpoBaHHasi BUTasl napa

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckasi pa3Bsi3ka

WHTepdenc ranbBaHN4eCckn N30NMpoBaH OT BXOAOB U OCTarnbHbIX Lienew

1.3.4 Kopnyc. Ycnosua akcnnyatauum moayns RIO-Al4

Tabnuya 1.3.5 - Ycnosusi akennyamayuu

TexHU4Yeckasi XapakTepucTuKa

3HauyeHune

Kpennexnue moayns

Penbc DIN36x7,5 EN50022

abapuTHble pasmepsb! (BxLLXM)

117x23x129 mm

MoHTaxHas rnyovHa

130 Mm

Pabo4yas Temnepartypa

oT muHyc 40 °C go 70 °C

TemnepaTypa XpaHeHus

oT muHyc 40 °C go 70 °C

KnumaTtuyeckoe ucnonHeHme

YXIN 4.2 no FTOCT15150-69, oTHocutenbHasa BnaxHocTb oT 30 Ao 80% 6Ge3
KOHAeHcauum Braru (npu Temnepatype +35°C)

ATmocdepHoe AaBneHve

oT1 84 no 106,7 klMa

Bnbpauums

¢ yactoton go 60 Ny ¢ amnnutygor o 0,1 Mm

MNomeweHne

3aKpbITOE, B3pbIBO-, I'IO)Kap06630I'IaCHOG

MonoxeHue Npu MOHTaXe

JTo6oe

CreneHb 3awuTbl

IP20 no FOCT 14254-96

Macca

< 0,18 kr
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1.3.5 CpepgHee Bpems HapaboTKu Ha OTKa3 C y4eTOM TEXHUHECKOro ODCMYXNBaHWS, pernamMmeHTMpoOBaHHOIO
pPYyKOBOACTBOM MO 3KcnnyaTauuun, - He meHee Yyem 100 000 yacos.

1.3.6 CpegHui cpok akcnnyataumm — He MeHee 10 net. Kputepuin 4ONYCTUMOW rpaHuLbl SKCnnyataumm —
3KOHOMMUYECKas HeLenecoobpasHOCTb AanbHENLLEen aKennyaTauuu.

1.3.7 CpepgHui cpok xpaHeHusi — 1 rog B ycnosusax no rpynne 1 FTOCT 15150-69.

1.3.8 N3onaumsa anektpudeckux uenenn RIO-Al4 oTHocuTenbHO kopryca u mexay cobor npu Temnepartype
okpyxatowen cpeapl (20 + 5) °C n oTHocMTENbHON BNaxHOCT Bo3ayxa A0 80% BbiAepXMBaET B Te4eHe 1 MUHYThI
OeNCTBME UCMBbITAaTENBHONO HaMNpsPKEHUA MpakTUYecKu cuHycoupaneHon dopMbl yvactotor (50 = 1) Ty c
gencrayowum 3HadeHem 500 B.

1.3.9 MwvHumManbHO [onycTuMoe 3fekTpuyeckoe COMNpoTUMBMEHME U30AsdUMM  NpyU  Temnepartype
okpyxatower cpegbl (20 + 5) °C n oTHocMTENBHON BriaXHOCTH Bo3ayxa Ao 80% coctasnaeT HexmeHee 20 MOwm.

1.4 CpeacTBa U3MEpPEHUA, MUHCTPYMEHT U NMPUHaANeXHOCTU

MepeyeHb NpUHaANeXHOCTeN, KOTopble HEOGXOANMbI ANsl KOHTPOIS, PErynMpOoBaHUs, BbIMONHEHUs) paboT
Nno TEXHUYECKOMY 06CnyXunBaHuio Moayns, npueseaeHsl B Tabnuue 1.4 (cornacto ACTY FOCT 2.610).

Tabnuua 1.4 - lNepeyeHb cpedcme usMepeHusi, UHCmpyMeHma u rnpuHadnexxHocmed, kKomopbie Heobxodumbl nMpu obcryxueaHuU

modynsa RIO-Al4
HavnmeHoBaHue cpeacTs N3MEPEHMSA, MHCTPYMEHTa 1 HaaHauenme
npuHaanexHocTeNn
1 AndbdepeHumanbHbivi BonsTmeTp B1-12 3agaTtyuk curHana
2 MeraommeTp ©4108 3mepeHie conpoTMBneHns n3onsaumm
3 MNMyHUeT MeanLUMHCKniA [MpoBepka kavyectBa MOHTaxa
4 OTBépPTKA Pasbopka kopnyca
5 Msrkas 6513b O4yuCTKa OT NbINV U FPS3v

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka mogynsa BbinonHeHa cornacHo NOCT 26828 Ha Tabnnuke ¢ paamepamu cornacHo FOCT
12971, koTopas kpenuTcst Ha BOKOBYHO CTEHKY/KOpnyca MOGysis.

1.5.2 TMnomGupoBaHve Moaynsd NpeanpuaTUEM-M3rOTOBUTENEM MpW BbiNyCKe W3 NPOM3BOACTBA He
npeaycMOTPEHO.

1.5.3 YnakoBka mogyns cootBeTcTByem TpeboBaHuam FTOCT 23170.

1.5.4 Mogynb B COOTBETCTBUW. C KOMMMEKTOM MOCTABKM YMNakoBaHO COMMACHO YepTexam npeanpuatus-
N3roToBUTENS.

2 PyHKLUOHAalNbHbIe BO3MOXHOCTU

BbinonHgemble PyHKLUN:

- Mpuem n npeobpaszosaHune B LUGPOBYIO HOPMY CUTHANOB aHANOroBbIX 4aTYNKOB;
- ObpaboTka cUrHanoB (hunbTpaums, HOpMUPOBaHME, MacluTabnpoBaHue);

- KoHTpOonb AOCTOBEPHOCTU AAHHbIX;

- Bbigaya no 3anpocy BEpXHEro YPOBHS pe3ynbTaToB 06paboTku U AMarHOCTUYECKON MHGOpMaLum o
COCTOSIHUM MOZYISl, COCTOSIHAN BXOAHbIX CUrHarnoB;

- BoaMOXXHOCTb 3aMeHbl moayna 6es HapyLleHua LenoCTHOCTU CUCTEMbI NUTaHUA U MHTepdencHon ceTu;

- BO3MOXHOCTb MCMONb30BaHMS MOAYNs B KayecTBe yOaneHHOro yCTPOoWCTBa aHarnorosoro BBoda npu
paboTe B COBPEMEHHbIX CETSAX yrpaBneHns n cbopa uHopmaLmu.
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3 KoHCTpyKUna Mmoaynsa n npuHUMN pabdoTbl

3.1 KoHcTpyKuua moayns

BHewwHui B1A 1 pacnonoxeHne pasbemMoB MOAyns aHanorosoro BeiBoga RIO-Al4  nokasaHbl Ha pyUCyHKe

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 pasMeLlleHbl NPpy>XUHHbIe pa3beM-KrneMmbl 4514 BHeLWHNX CoeVHEHNIA:

Ha 3agHen naHenu wmoAyns YCTaAHOBMEH creumanbHbii  UKCUpYIoWWan. pasbem , Ha ~ DIN-penky,
obGpasyloWwuin ¢ ApYyrMuMyn pasbeMamu LUKHY, KOTopas No3BonseT ObICTPO OCYLLECTBUTE MEXaHUYECKUI MOHTaX U
AEMOHTaX MOAynen.

LUnHHBbIN
pa3bemM Ha
DIN-penmky

CeeToanoaHble
WHOMKaTOPbI

Mpy*XWHHbIE
pasbeM-KreMmbl
PC-4

Pucyrok 3.1 =BHewHuli 8ud Mooyrns aHanozo8020 8goda RIO-Al4

3.2 HasHayeHMe cBeTOANOAHbLIX MHAUKATOPOB

[ns vHOvKauum \CoOCTOSHNUSA, MOayns Ha nepedHen naHenu yctaHoBneHsl Tpu ceetogmoda [PWR], [ERR],
[COM], koTopble WHAWULMPYIOT pa3Hble pexuMMbl paboTbl, HanmuMuMe NUTaHWs W Hanuuve oWwuboK, a Takke
csetoauoabl [A] u [V], koTopble oro6paxatoT Bbixos 3a yctaBkm MAX n MIN cooTBETCTBYHOLLMX KaHarnoB.

Tabnuya 3.1 — Ha3Ha4eHue c8emoOuUOOHbIX UHOUKamopos

Unpgukatop | UHpukatop LiBeT Cocronnue CocTosiHue mogyns
cBeToamMona
CreTUTCS Mogynb B pemmmevpa60Tb| C MONb30BaTENbLCKNMUN
MuTaHne ceTeBbIMU HacTporkamu. NutaHue B Hopme
PWR PaboTa 3eneHbin | He cBeTtutCs [MuTtaHve He nogaHo unu nutanne HE B Hopme
(Power) Muraer Moaynb B pexumMme KoHdUrypaumm ceTeBbliX
napameTpoB
ownb Ceetutcsa OtcyTcTBMe cBsisu. Moaynb B 6e30nacHOM pexume
ERR (IUEJero;()a KpacHbii | He cBeTtutCH PaboTta mogyns B paboyem pexvmve
Muraet OtcyTcTBME cBsisu. Moaynb B paboyem pexume
COM WHTepdpenc KenToiii He ceeTutcs HeT o6bmeHa no uHtepdericy _
(Interface) Muraet O6MeH gaHHbIMK No uHTepdelicy
3HadeHne napameTpa NpeBbILLAET YCTaBKN
. | CeTutcs o
[A],[V] YcTtaBku KpacHbin TEXHOMNOIMMYECKOW CUrHanM3auum
He ceetutcs 3Ha4YyeHne napameTpa B HOpMe
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3.3 PexxuMbl paboTbl Mmoayns B ceTu

Moaynb RIO-Al4 moxeT hyHKUMOHNPOBATL UMK B peXXnMe paboTbl C NOJNb30BaTeNIbCKUMU CeTeBbIMU
HacTporkamMu Wnu B pexume KoHdUrypaumm ceTeBbiX NapamMeTpoB.

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 HacTpPOUTb CeTeBOW adpec W CKOpocTb OOMeHa, 4To Heobxoaumo npu
ncnonb3oBaHuy Gonee ogHOro MOAYNS B CETU.

3.4 Pexunmbl pabotbl mogyns
Mopynb RIO-Al4 moxeT paboTaTh B AByX pexumax paboTtel — pabo4yem 1 6esonacHoMm.

B pabouem pexume moaynb paboTaeT cornacHo ykaszaHHbIM MpU KOHUryprpoBaHUUIHAcTporkam, 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" BbibpaTh "0000 — oTkno4eH",

- 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 ceetoavnos 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.

MwuHuManbHoe 3HayeHre napameTpa "TarmayT 3anpoca” onpeaensgercs BEPXHUM YPOBHEM.

3a Tanm-ayT oTcyTcTBUSI OBMeHa Mno ceTu WHTEPdENCHOM) CBA3N OTBEYAET CUCTEMHBIA CTOPOXEBOWA
Tanmep, KOTOpbIA MO3BOMSAET WUCKMYUTL aBapuiiHble CUTyauwmv Brcllydae, Korda HEeUCrNpaBHOCTb BO3HMKAaeT Yy
yrpaBnsoLLEero KOMnbTEPA.

Peann3auma cuctemMHOro CTOPOXEBOro Tammepa BBINSAUT crnegylowmm obpasom. Ynpasnstowmi
KOMMbIOTEP Mepuoanyeckn obmeHnBaeTcs uHdopmayuen c moaynem. Ecnu oyepegHon o6MeH He mpoucxoouT B
onpefeneHHbIn Nepuod BpeMeHn, Moadyrb CYMTaET, YTO KOMMBIOTEP OTCYTCTBYET M Ha NepeaHen naHenu HavymHaeT
NOCTOSIHHO cBeTUTbCs cBeToamoa ERR.

TalimayT 3anpoca pekoMeHayeTcsi BbloypaTb B '3@BUCUMOCTU OT KONIMYECTBA CYUTHIBAEMbIX MapaMeTpoB B
cetn. TanimayT BbiGupaeTcs npMMepHo B 2 pasa 6omblue 0T CyMMapHOro BPEMEHMW 3anpocoB, KOTOPbLIV MockinaeT
KOMMNbIOTEP B CETW.

3.5 NMpuHuMn paboTbl Mmoayns aHanorosoro seoga RIO-Al4

K mogynio RIO-Al4 annapaTHO MOXHO MOAKMIOYWUTL YeTbipe aHanoroBbiX BXOAHbLIX CUrHana, Kotopble
npuHMMalrTcs ©n obpabaTtbiBalOTCA COOTBETCTBYHOLUMMM  (DYHKUMOHANbHbIMM  BnokamMy  Hopmanusaumm w1
MacLTabmpoBaHus.

AHanoroBbI curHan npeobpasyerca B uudposyto dopmy n obpabateiBaeTcsa 6nokoM HopManu3aumm u
mMacLuTabmpoBaHus.

Cxema 06p860TKVI aHanoroBoro cMrHana nokasaHa Ha pucyHke 3.3.

Ukana bxadwozo

M KOHmpoAs
cueHana lody/ KoHmpon:

cueHana no
ycmabkar min, max

|
|
|
|
|
4 ! :
/luHeLHas | 'l— = _[:“‘
1 Modyre koppexyuy | | 8 i
|
= |
|

|

|

: Modys HopranU3aUB,  PurbmA UMAYAECHEX  IKCroHEHULGAbHBIL
| CueHana 11GMEX QUMY
| 7 £
|

|

Ip+1 bxodozo cuzHana

Tadmua koopduHam l—

MUHEGPUSAUUY CUZHANa (OR O1aF
6 -

X1Yr

7

PV Memepgpedc
Texed RS-485

PucyHok 3.3 — briok-cxema 06pabomku aHarn0208020 8xoda
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Ha pucyHke npuHaThl cnegytole 0603Ha4YeHNs:

1. Mopgynb Hopmanusauum curHana. Mogynb HopmanuayeT BXOOHOW aHaroroBbl  CUrHarn.
OnpepenseTcsa napameTpaMmu « HWKHWUIA Npeden Likanbl BXOAHOro curHana» u «BepxHun npegen Lwwkansl BXOGHOTO
curHanay». BaxHon dyHKUMen [aHHOro MoAynsi ecTb KOHTPONb [OCTOBEPHOCTM AaHHbIX. B cnyyae Bbixoaa
aHanorosoro curHana Ha 10 % 3a AuanasoH M3MepeHusi, KOTOPbIA YCTaHaBnMBaeTCA Npu kanubposke, MOAyMb
nocbiNaeT CuUrHan o HeJOCTOBEPHOCTW AaHHbIX B KaHane: B pPeructpe, KOTOPbIA COOEPXUT 3HAYeHWe BXOLHOro
curHana B copmarte Integer, yctaHaBnvBaeTcs 3HadeHue "32767", B peructpax, KoTopble cogepaT 3HayeHue
BXOAHOro curHana B cpopmarte Float, yctaHaBnuBatoTcsa 3HaveHus "65535", a B peructpe "KoHTponb 4OCTOBEPHOCTH
AaHHbIX" B HyneBom 6uTe yctaHaBnmBaeTcs normdyeckas "1".

2. MapameTpbl kKannbposku. OnpegensatoTca napameTpammn "Kannbposka HavanbHOro 3HaveHus LiKarnbl
aHanorosoro Bxoda" n "KannbpoBka KOHEYHOro 3Ha4eHus LuKanbl aHanorosoro Bxoaa“. lMapamerpbl kannbposku
U3MEHSAIOTCA NpW nNepexofe Ha Apyrov Tun gatyuka. MNogpobHee o kanubpoBKax aHanoroBbiX BXOAOB CMOTpUTE B
pasgene 5 gaHHoOro pykoBoacTBa.

3. ®unbTp MMNYyNbCHbIX NomeXx. Vcnonb3yeTca Ans nodaBneHnss MMynBCHbIX nomex.,Onpenensercs
napametpoMm «MakcumanbHas AAWTENbHOCTb MMMYNbCHOW nomexu». Ecnn B Kakom fMbO LWKIe uaMepeHust
TEXHOMOrM4Yeckoro napameTpa obHapy>XeHO ero nsmeHeHve, To npegnonaraeTcs BO3MOXHOCTE AENCTBUSA MOMEXU U
BbIXOOHOW curHan cdopmupyeTcs (C y4eTOM yCpeOHEeHUS 3MEPEHHbIX 3HAYeHNU) No UCTEYEHUN YCTaHOBIEHHOIO
BpeMeHn anuTenbHocTn nomexu. Pabota paHHOro dunbTpa BHOCUT  AOMOMHUTENIbHOE  TPaHCMOPTHOE
3anasgblBaHne B CUCTEMY perynMpoBaHus, KOTOpoe paBHO BenuumMHe napameTpa «MakcumanbHas AnMTenbHOCTb
UMMYNbCHOM NMomexuy. NMoaToMy Bceraa Hy)kKHO CTPEMUTLCS MUHUMU3MPOBATh AaHHbIV napameTp.

4. 3KcnoHeHUuanbHbIn GuUNbTP. PUNbTp Ucnonb3lyeTca A AoAaBReHUs nomex obuiero BuMaa wu
onpepnensieTcst napameTpoM «locTosiHHasa BpeMeHu undpoBoro hunbtpar.

5. Wkana BxogHoro curHana. OnpepgensieTca napaMeTpoM «Tun LiKamnbl BXOOHOrO curHana». JToT
MoAynb NMHeapu3yeT M MacliTabupyeT BXOASLIMI CUrHam COrfacHo '3aJaHHOW Nonb3oBaTenieM HOMWHAaIbHOW
CTaTMYECKOW XapaKTepuUCTMKM AaTymKa, KOTOPbIA NOAKMNIOYEH K JAaHHOMY BXOAY.

6. Tabnuua koopauMHaT rnuWHeapu3auuu cwurHana. [laHHas Tabnuua onpegensieT KoopAuHaThbl
nonbL30BaTeNbCKON NMHeapusauuu.

C noMoLLb0 NMHeapusauum MOXHO MPOWM3BOAUTb, HanpuMep, u3MepeHue eMKoCTen B NuTpax, MeTpax
KyOn4ecKknx unu kunorpamMmmax npoaykra, B 3aBUCMOCTY OT_M3MEPEHHOTO,BXOHOIO CUrHamna ypoBHS B €MKOCTHU.

Mpn nHAMKaLuuM NMHEapu3oBaHHOW BENUYUHbLI ONPEAENALMMY NapameTpaMy SBMSIOTCA HavanbHoe U
KOHEYHOe 3HaveHwue LKanbl (MPOLEHTHOE OTHOLLEHME K AnanasoHy N3MepeHusi) a Takke 3KBUAMCTAHTHbIE OMOpHbIE
TOYKM NUHeapu3aumn. KpyvBas nvHeapusauum MMeET «NPenoMIIEHUs» B ONMOPHBLIX TOYKaX.

OnpeaeneHne onopHbIX TOYEK NIMHeapu3auumn

Bbi6op HeobxoauMoro konmyecTea y4acTkoB NUHEapmn3aLmMm NpomM3BoaMTCa U3 coobpaxeHns obecneyeHus
HEeOOX0AMMOM TOYHOCTU N3MEPEHNS.

Mocne onpepenexHvs Heobxo4MMOTO KONM4YecTBa y4acTKOB NMHeapu3auum HeobxoavMMo 3ajaTb ero B
napameTpe "KonmyecTBo y4acTKOB NMHeapu3aLunn aHanoroBoro sxoaa".

[nsi Kaxporo 3HavyeHus MHAULMPYEMOro BXOAHOro curHana Yi (B TEXHUYEeCKUX eguHuuax ot MuHyc 9999
Ao 9999) BbIMUCAUTL COOTBETCTBYIOLLYIO, (PM3NYECKYI0O BENWYMHY W3 COOTBETCTBYIOLUMX (PYHKLMOHAMNbHbLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO CAenatb Takke rpaduyeckm wn3 COOTBETCTBYIOLLEN KpuBOW (Npu
HEOOXOAMMOCTM MHTEPNONMPOBATE)mU-3agathy, 3Ha4YEHNE AN COOTBETCTBYHLIEA OMOPHOM BENNYMHBI BXOLHOMO
dusnyeckoro curHana Xi (B %, ot 00,00% 8o 99,99%).

CootBeTcTBytowme 3HadyeHus Xi (B %, ot 00,00% po 99,99%) BBogatca B napameTpax "Abcumcca”.

CootBeTcTBylOLME BHAyYeHUSA Yi (B TexHuuyeckux eguHuuax ot muHyc 9999 po 9999) BBogsATcs B
napameTpax "OpauHaTta".

Mpumep 1. JluHeapusauus curHana, nopaBaemMoro Ha yHKUMOHaNbHbIW GNOK HOpmanusauum u
MacliTabupoBaHus, npeacTaBreHHas rpadmyecku (Kpuson)

& WHauumpyemoe sHaveHne PeansHas xapaktepucTuka, NuHeapusosaHHas
’ y
) eavHALax 1eHHasn rpac @apakTepucTvka

Opovtara 999.91

340 yyacTka

e siecenioansasenfocdaacnaeas 3-n
750.0 Opaunara . yuyacTok
2-r0 y4acrka ]

2-

Opnwnarta yHaCcTOK
1-fo yuacrka 350:0 nemrmmimernry .

100 %

I . ! exoaoro

@ i

yuacrox . Abcuvcca + ABcuucca Abcuucca | oMmHana
! 1-ro yuactka : 210 yuacia 3-roywacrkv

HavanbHoe 20.00 60.00 99.99 X, %

3HaueHne

PucyHok 3.2 — pacbuk nuHeapu3oe8aHHO20 cugHara

7. Moaynb KoppeKkuMu aHanoroBoro Bxoga. B atom moayne curHan, npeobpasoBaHHbIi B NpeablayLmx
6riokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTteneM (ypoBeHb COR) 3HaveHve. 3HayeHue KoppeKkUmMn CyMmMupyeTcs ¢
BXOZHbIM CUFHANoOM WNW BbIYUTAETCSt OT BXOAHOIO CUrHana, B 3aBUCUMOCTM OT 3HaKa BEMUYUHBI KOPPEKLMM.

8. Moaynb KOHTpONA curHana no ycraBkam min, max. B atom mogyne BXxogHoOW curHan cpaBHMBaeTCS C
ycTaBkamy curHanusauum min M max M npu Bbixode 3a 9TW YCTaBkM Ha nepegHewi naHenu cpabaTbiBaeT
COOTBETCTBYIOLLMIA UHANKATOP.
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4 Acnonb30BaHue nNo HazHavYeHuro

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

4.1.1 Mecto yctaHosku mogyns RIO-Al4 gonxHo oTBevaTb cneayoLwmm yCroBUsM:

- obecneunBaTb yAOOHbIE YCNOBUSA ANA 00CAYXMBaAHUS U OEMOHTaXa;

- Temnepatypa W OTHOCUTENbHas BIaXHOCTb OKPYXaloLero BO3[yxa [AOIPKHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOrO UCTMIONTHEHUST MOAYIS;

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

- HaMPSXXeHHOCTb MarHWTHbIX MONEN, BbI3BaHHbIX BHELLUHMW UCTOYHUKAMKU NepeMeHHOrQ Toka Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AormkHa npesbiwatb 400 A/m;

- NapameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATL UcCMnonHeHuto 5 cornacHo MNOCT 22261.

4.1.2 Mpwu akcnnyaTtauum MOAYns HeobxoauMO UCKMOYUTL:
- nonagaHve TOKONPOBOASALLEN NbINW 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 MoAcoeAMHEHHbIe K MOAYMo NpoBoaa
He nepenamMbiBanvcb B MECTaX KOHTaKTa C KneMmmamu U He UMenu NoBpeXaeHU U3ensALmu.

4.2 NoaroToBKa MoAayns K UCMOJSIb3OBaHUIO
4.2.1 Ocoboante Moayrb OT YyNaKkoBKU.

4.2.2 MNepen HavanoMm MOHTaxa Modyns Heob6XoAMMQ,BbINOMNHMTL BHELWHMI 0cMOTp. [Mpn atom obpatuTb
0CcobeHHOe BHYMaHWe Ha YMCTOTY NMOBEPXHOCTU, MapKNPOBKMN N OTCYTCTBME MEXaHUYECKNX MOBPEXOEHNNA.

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

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

4.2.4 BHUMAHME!!!" [lpu nogkntoveHnn moaynst RIO-Al4 cobniopgaTe ykasaHust mep 6esonacHocTu
pasgena 6.2 HaCcTOALLEAMHCTPYKLUN.

4.2.5 KabeneHble cBa3un, coeamHsiiolime moayne RIO-Al4, nogkntodatoTest Yepes KNneMMbl COeANHUTENBHBLIX
pasbeMOoB B COOTBETCTBUM € TpeboBaHMsAMK aencTByoWMX "MpaBun yCTpoONCTBa 3N1EKTPOYCTaHOBOK".

4.2.6 MopknioveHne Bxonos-BbixogoB k moaynto RIO-Al4 npon3BoasT B COOTBETCTBMM CO CXeMaMu
BHELLUHWX COEAVHEHWN, MPUBEAEHHbIX B NpunoxexHun b.

4/2:7 Tpwn NOAKIMIOYEHNUN TNVHUA CBA3M K BXOAHbIM W BbIXOAHBIM KreMMam MNpUHUManTe Mepbl Mo
YMEHbLUEHNIO  BANAHUS, HaBeAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNN) BbIXOAHbIE LUyMONoAaBnsaoLme
punbTpbl (B T.4. CETEBbIE), Lymonoaasnsowmue dunbTpbl ANd nepndepuinHbIX yCTPOUCTB.

4.2.8 He ponyckaeTtca o6beanHsATb B 0AHOM kaberne (KryTte) uenu, no KoTopbiIM NepeaarTcs aHanoroeble,
NMHTEPENCHBIE CUTHAmNbl U CUIIBHOTOYHbIE CUTHArNbHbIE WINM CUITbHOTOYHbIE CWUMOBbIE Lenu. Ons ymMeHbLueHUsi
HaBEOEHHOro WymMa OTAENUTE JIMHUWM BbICOKOrO HAMPSHKEHUS UNU JIMHUW, NPOBOASALME 3HAYUTENbHbIE TOKU, OT
OpyrMX INUHWA, a Takke u3beranTe napannienbHOro unu obLero MNOAKMYEHUS C JIMHUSIMUA NUTaHUS MNpu
NOAKNIYEHUN K BbIBOJAM.

4.2.9 HeobxoaMmocTb 3KpaHMpoOBaHWsi kabenen, no KOTOpbIM nepedaeTcs MHdopMauus, 3aBUCUT OT
ONvHbl kabenbHbIX CBA3EM W OT YPOBHSA MOMEX B 30He MNpoknagku kabensi. PekomeHayeTcsi Mcnonb3oBaTb
nsonupytoLne Tpyoku, KaHarbl, NOTKA UNN 3KPAHUPOBaHHbIE NMUHUK.
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4.3 KondmrypupoBaHue mogyns aHanorosoro sBoga RIO-Al4

Moaynb aHanorosoro Beoga RIO-Al4 koHurypupyeTcs 4Yepes ranbBaHUYECKU pasgerieHHbIn uHTepderic
RS-485 (npotokon ModBus).

KoHdurypuposaHne mogyns ocyLecTBNseTcs ¢ nomoLso nporpammHoro naketa MUK-KoHndmrypatop.
MapameTpbl koHUrypauum mogynsa RIO-Al4 coxpaHaTCa B 3HEProHe3aBUCMMOW NaMSTH.
Mopynb aHanoroBoro BBoga RIO-Al4 koHdUrypupyeTcs B criegytowien nocnefoBaTesibHOCTH:

MpumeyaHue. Mogyne RIO-Al4 noctaBnseTcs 3aka3umKy C yCTaHOBIEHHOW nepembldkon JP1 (pexum
KOH(Urypaumm ceTeBbix napameTpos, 6onee nogpobHo cMm. n.3.3).

4.3.1 Mogkntountb Moaynb RIO-Al4 no nHTepdency RS-485 (pasbem X7) yepe3 6mok. npeobpasoBaHusi
curHanoB wuHTepdericoB bBII-52 (RS-485 «» USB) wnu BII-485 (RS-485 < RS-232C) K KomnbloTepy.
PekomeHayemas cxema nogknioveHns nHTepdenca nokasaHa Ha pucyHke b.2.

4.3.2 TlMopatb nuTaHMe Ha Mopaynb aHamnoroBoro BeBoga RIO-Al4. pyu 3TOM [OMKeH 3acBeTUTHCA
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.

[ ——

PueyHok 4.2 — OkHo 3anycka MIC-Configurator

4.3.4 Tlouck moayns B ce€TU

Ons novcka mogyns Heobxooumo HaxaTtb KHonky «[Mouck» (1), mocne 4ero Ha akpaHe oTobpasuTcs
OmnanoroBoe okHO «[JOCTYMHble yCcTpoWcTBa». B AaHHOM MeHIo ocyLlecTBnsSeTCs NoMck NnpubopoB, NOAKIOYEHHbIX K
BbibpaHHoMy COM nopTy 1 paboTatouwmnx Ha ykasaHHOW ckopocTn obmeHa. [1nst novcka Heo6xoaMMO HaxaTb KHOMKY
«Mowuck» (2), nocne yero B\MHpOPMALMOHHOM OKHe OyayT BbiBeAEHbI AOCTYMHbIE yCTponcTBa (cM. puc 4.3). lanee
Heo6XoaAMMO VMU ABOVHBLIM KITMKOM MbILIM MO HaWAEeHHOMY YCTPOWCTBY, UNKN Haxae knasuwy "PenaktnposaTtb” (3),
noaTeepanTb (4) v eyuTaTb napameTpbl Moayns (5).

Mpumeyanue. Ecnv mogyne He HangeH B ceTu, TO Heo6X0AMMO NPOBEPUTL MPAaBUNBbHOCTb MOAKIMIOYEHUS
MHTepdenca.

JlocTynHbie ycTpoucTBa e -
MIC-Canfigurator

CnUEOK YCTSHOBAEHBIX YCTPOICTE
<anpec>

S me

Mowck.
\ L 0K |
Penaktuposate | | Cancel |

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

[ns peoakTMpoBaHWs ceTeBbIX NapamMeTpoB U PeXMMOB paboTbl MoAdynst Heo6xoaMMo BbIOGpaTb OAWH U3
cooTBeTcTBYOWMX 6rnokoB ("Brnok ceteBoro obmeHa", "PexumMbl Moayns"), nocrne 4Yero B HWXKHEWN 4YacTu 3KpaHa
OTKpOOTCS HeObX0ANMbIE NapaMeTpbl.

bez o

s - MIC-Configu

aiin  Bua Onusm feiictsms  Mporpasem: + O nporparme

- -
HS-485 / ModBUE RTU

Bnok ceteoro obmeHa

[ —bnok curHa
L:r:vmmunn 1 5] RIO-Al4

bNOK CUrHa
nuzaumnm 2

DNOK CUMHAa -
nmsauvn 3

=

SNOK CUMHAa-
nusauvm 4

NEPEAAYA IAHHDI.

4D MIKPOA

Muranue =248

, Beposs: 111,02 Aapec

B naHHbIX 6nokax koHdUrypupyi
1. Pexxumbl paboTtbl Mmogyns (6

- KomaHpa cnexeHus 3a ce
- Tanm-ayT oTC ceTu.
2. CeTeBble HAcTpoOKkn (610K
- CeTeBON ¢
- CKkopoCTb @

- KonTpons q ;

OHUrypupytoTcs € nomowpto  6rokoB  "Bnok  Hopmanusauum 1

ceTeBoro obmeHa"):

OXEHUe AeLnmManbHOro pasaenuTens BXOAHOro CUrHana;
- MocTosiHHasA BpemMeHn BXOQHOTO LMAIPOBOro unbTpa;

- MakcumanbHas 4nMTenbHOCTb UMNYNBCHOM NOMEXU ANt BXOAHOIO CUrHana;

- KoadbpmumeHT koppekuun (CmeLLeHre) BXOOHOTO curHana;

- MeTop TemMnepaTypHOW KOppeKLuM BXOAHOIO CUrHana;

- 3HauyeHne TemnepaTypbl B PEXUME PYYHOWN KOPPEKLUM BXOLHOMO CUrHana ot Tepmonap.

2. bnok curHanusaumm:
- TexHonornyeckas curHanusauust MIN;
- TexHonornyeckas curHanusaumsa MAX;
- Mnctepesnc TexHonornyeckon curHanusaumm MIN, MAX.
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MpuMeyvaHue. Mocne 3aBeplieHUs BHECEHUI W3MEHEHWA B HAcTPOMKM HeoBXoaWMo 3anucatb W
COXpaHUTb KOHUIypaLuio Moayns (HaxaTb KHOMKy "3anucaTb KoHUrypauuo”, U B OTKPbIBLLUEMCS OKHE YCTaHOBUTb
ranoyky "CoxpaHuTb Mofb3oBaTeNlbCkue HACTPOMKW"), MHaye Mocre OTKIYEHWUS MUTAHWUS HACTPOWKM Moayss
OCTaHyTCH NPEXHUMU 6€3 U3MEHeHUs.

4.3.6 N3ameHeHMe ceTeBbIX HACTPOEK Moayns
Mopynb RIO-Al4 noctaBnsieTcs 3aka3ymky C CeTeBbIMW HacTpoWkamu no ymondaHuio (tTabnuua 4.3.6).
Ecnu B ceTn npegycmatpuBaeTca ogHOBpeMeHHasi paboTa HECKOMbKUX MOAyNew, TO KaxaoMy 13 HuX Heobxoammo

NPUCBOUTL CBOM agpec.

Tabnuua 4.3.6 — Hacmpodlku no ymondyarHuro uHmepgpetica RS-485 modyns RIO-Al4

HaumeHoBaHue napametpa 3Ha4yeHue
CeTeBon agpec (Homep Moaynsi B ceTn) 1
CKkopoCTb 0OOMeHa 9 — 115200 6uTt/c
KoHTponb YeTHOCTH 0 — 6e3 KOHTPOIsS YETHOCTU
Cron 6ut 0 — 1 cTon 6uT

MN3ameHeHMe ceTeBbIX HaCTPOeK MOAYNs MNPOUCXOAUT TOMbKO B| PEXMME KOHMUIypauuu CeTeBbIX
napamMeTpoB criedyloLm o6pasom:

4.3.6.1 O6ecTounTb MOAYMb, CHATL C LUMHbI U YCTaHOBUTL nepembidky JP10 (nonoxenune — cm. puc. 5.1),
nocne 4Yero ycTaHOBWUTb MOAYNb 06paTHO Ha WwuHY. Moaynb nepengeT/B pexvm KOHMUrypaumm ceTeBbiX HACTPOEK,
0 4yem Byget cBuaeTenbcTBOBaTH MUraHme ceetogmona "PWR" Ha nepeaHen naHenu npubopa.

4.3.6.2 B okHe pegakTnpoBaHus napamMeTpoB HaxaTb KHOMKY "Briok ceTeBoro oomeHa" (cM. puc. 4.4).

4.3.6.3 Nocrne aToro OTKPOKTCA ceTeBble NapaMeTpbl MOAYNS.

4.3.6.4 TpousBecTn HeoOXOOMMblE W3MEHEHUA B HACTpoOWKax, MOCMe Yero 3anucatb U COXpaHUTb
KOHpurypaumo Mmogynsa (HaxaTb KHOMKY "3anucaTbe KOHpurypauuo", n B OTKPbIBLUEMCSI OKHE YCTaHOBUTbL raroyky
"CoxpaHuTb NonNb3oBaTenbCKMe HacTPOnKkun").

4.3.6.5 OGecTounTb MOAYMb, CHATb C LUMHbI U Pa3oMkHyTb-Nepemblyky JP10, nocne 4yero ycTtaHOBUTb
npnbop o6paTHO Ha LUMHY.

4.3.6.6 B MNK-KoHcurypaTope HaxaTb kHOMKy "[OCTynHble ycTponcTBa" v Npov3BEeCTM NMOWCK MOZyns
cornacHo nyHkTy 4.3.4.

4.3.6.7 Mogynb OomMKeH onpeaennTbCcsa B CETU C HOBBIMU,CETEBLIMU HACTPONKAMU.

4.4 MNMpoBepka moayns

[ns npoBepku MO,CI,yJ'IH Ha naHenu VIHCTDYMGHTOB HaXXMUTE KHOMKY Bbl30Ba OKHa NPOBEPKN (CM puc. 4. 4)

S

,I[Hcrmen Tun Musa. Makc.

n
X s | B X
| —] 0

q - [— ]
T — ]
| — ]

OFFLine

PucyHok 4.5 — [Nposepka modynsi

4.4.1 Mogkntounte Kk aHanoroebiM Bxogam Al mogyns RIO-Al4 o6pasuoBbii UICTOYHMK CUIHaMNa CorfacHo
cxeme, NpeacTaBneHHon Ha puc. B.2.

4.4.2 Haxwvute kHornky "OFFLine" ona nepexoda B OHMaWH-PEXMM MOHUTOPMHIA COCTOSIHMS aHaroroBbiX
BX0OA0B (Hagnvchb npu aTom namenutcda Ha "ONLine").

4.4.3 BBepnsa HeobxooMmoe 3Ha4YeHme ¢ NOMOLLbIO 3aaTymka curHarna, NPOKOHTPONMpYTe BENUYNHY BXOA4A
B OKHe "[lucnnen” B KOHTPOSbHbLIX TOYKaX. 3HA4YEHME BXOAHOrO CcuMrHana AomKHO M3MEHATLCS Ha OTpPesKe OT Havyana
[0 KOHUA LWKarnbl C 3ad4aHHOM NorpeLHocTbio. Ecnn BxogHoM curHan BelMAeT 3a gnana3oH namepenus Ha 10 %, To B

okHe "ducnnen" nosiButca Hagnuchk "ERROR".
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5 Kann6bpoBka aHanoroBbIX BXO4OB MoAys

Kanubposka npubopa ocyuiectensieTcs:

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

I'Iepe,q Ha4yanom KaJ'II/I6pOBKVI aHanoroBbIX BXOAOB HEO6X0AMMO npmMBeCTnU B COOTBETCTBYKOLLIEE NoJioXeHne
nepemMbldKn Ha nnarte moayns. Tunbl BXOAHbIX CUrHANOB U NONOXeHne nepemMblvek npmeeaeHbl B Tabnuue 5.1 n Ha

pucyHke 5.1.
Tabnuya 5.1 — [NonoxeHusi nepembidex Onsi pa3HbIX Murnog 8X00HbIX CU2Han08 u rpedesibl KanubposKu
MpenpenbHble MNpepenbHble 3Ha4YeHUA MNonoxeHue nepemblyek Ha
K T pagynpoBouHas MHOMLMPYeEMble BXOZAHOrO CUrHana npu MoAayne BXoA4oB
Bxgna aT:I:Ka XapakTepucTuka 3HaYeHus npu kanuGpoBke npuGopa (pvcyHok 5.1)
Al A n HCX Kanubpoeke HauanbHoe | KoHeuHoe Al Al2 Al3 Al4
npu6opa 3HayeHue 3HaueHue JP1 JP2 JP3 JP4
0001 | 0-5wmA 0.0 ... 100.0 % 0 MA 5 MA
INnHenHasn unu B
0002 | 0-20 mA 0 mA 20 MA
M Ksagpatuunasn YCTaHOBIEHHbIX M [2-3] [2-3] [2-3] [2-3]
0003 | 4-20MA | fuueapuzoBaHHas TEXHNYECKNX 4 MA 20 mA
0004 | 0-10B eanHMLax 0B 108
MpumeyaHue. [Ans NogKNIOYEHNS 4ATYUKOB C NACCUBHBIM BbIXOAOM nepeMblyki JP1+JP4 HeobxoanmMo ycTaHoBUTL B
nonoxexue [1-2] (bonee getanbHo — cM. npun. b.2)

PucyHok/5:1=. [lonoxeHue nepembidek Ha rriame MoOysisi (Kopryc MoQyrist CHIM)
Mopsaaok KannopoBKK:
5.1 Hactpowire Mogynb Ha Heo6Xx0AUMBIN TUN CUrHana cornacHo NyHKTy 4.3.5 AaHHON MHCTPYKUUN.

5.2 MopgkntounTe K aHanorosomy Bxody Al mogynsa RIO-Al4 anddepeHumnanbHbii BonbTMeTp B1-12 nnm
Opyron o6pasLoBbIifMCTOYHUK CArHana cornacHo cxeme, NpeacTaBneHHon Ha puc. b.2.

5.3 Ha naHenu NHeTpyMeHTOB HaXXMUTE KHOMKY Bbl30Ba OKHa kannbpoBkyu Moayns.
5.4 Binone (1) BeiGepnTe HOMEpP aHaNoOroBoro BxoAda, koTopbli HE0OOX0AUMO KanMbpoBaTb.

5.5 Haxmute kHornky (4) "Utenne" n B none (2) NpOKOHTPONUPYWTE NPaBUITLHOCTb BbIOOPa BXOOHOrO
curHana.

5.6 B none (3) npu HEOGXOAMMOCTU YCTAHOBUTE HEOOXOAMMBIE 3HAYEHWUSI MOCTOSIHHOW BPEMEHMW BXOAHOMO
undpoBoro chunsTpa 1 PUnbTpPa UMMYMbCHbIX MOMEX.

5.7 Ecnn B npouecce HacTpanBaHWsi aHarnoroBoro Bxoda ObiNo BBEAEHO CMELLEHNE, TO OTKIIOUYUTE €ro:

HaxxmuTte KHornky (7) "Kopp.", yctaHoBuTe B none "Koppekumus Al" 3HaveHne "0" 1 HaxxMuTe KHOMKY [“]

5.8 YcraHoBWTE MpM MOMOLIM WCTOMHMKA CUrHana BenuuuHy, cooTtseTcTBylowylo 0% AauanasoHa B
32BMCMMOCTM OT TUMa BXOAHOIO CurHasna.
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PucyHok 5.2 — OkHo kanu6posku mModyrsi

5.9 Haxmwute kHonky (4) "Utenue". B none (6) B okHe "kog. ALIM" yctaHoBuTCst 3HayeHue kopa AL,
KOTOpOE He JOMKHO BbIXOAWUTb 3a Npeerbl, ykasaHHble BrokHax "Hwxk. npegen MuH." n "Huwx. npegen makc." (cm.
Tabn. 5.1). Ecnu 3HayeHne koga AL He BxoaMT B ykasaHHble NpeAensl, TO He0OX0AMMO NMPOBEPUTL KOPPEKTHOCTb
MOAKIIOYEHNSA UCTOYHMKA CUrHana unu ero 3HadveHue. Ecnu 3HaveHve koga AL KoppekTHoe, TO HaXMUTEe KHOMKY
(4) "3anucb".

5.10 B okHe "[Oucnnen" NpoKOHTPONMPYNTE 3HAYEHNE NPOHOPMUPOBAHHOIO BXOAHOIO cUrHana.

5.11 YcraHoBWTE NpV MOMOLLM MCTOYMHMKA CurHana BenuuyuHy, cootseTcTBylolyo 100% AuanasoHa B
3aBWCMMOCTU OT TUNa BXOOHOTO cUrHana.

5.12 Haxmwute kHonky (4) "Utenune". B none (6) B okHe "koa ALM" yctaHoBuTCA 3HadeHwe koga ALIM,
KOTOpOE He [OIMKHO BbIXOAWUTb 3a Npeferblyyka3aHHble B OkHax "Bepx. npegen muH." n "Bepx. npeaen makc." (M.
Tabn. 5.1). Ecnu 3Ha4eHne koga ALIIN He BXOAWT.B yka3aHHble npeaensl, To He06XoANMMO NPOBEPUTL NMPABUIBHOCTb
NOAKMYEHMSA NCTOYHMKA curHana. Ecnusnavenne koga AL koppekTHoe, TO HaxxmuTe KHomky (4) "3anuck".

5.13 B okHe "[dncnnei" NpoKOHTPONMPYNTE 3HaYEHNE NMPOHOPMNPOBAHHOTO BXOAHOIO CUrHana.

5.14 Ecnu curHan HeobXxoAUMOROOKOPEKTUPOBATbL, TO B Mone (8) HaxmuTe kHomKy "Py4.", kHonkamu "Min"
unu "Max" BbiOepuTe 3HaueHMe, KOTOpoe Heobxoammo KoppekTupoBaTb, M kHonkamu [0.001], [0.01], [0.1], [1]
yCTaHoBUTE HeOOX0AMMOE) 3HaYEHUE.

5.15 [ns npoBepku KOPPEKTHOCTW KanubpoBku Haxmute kHomky (9) "OwnanH". BBeas Heobxogummoe
3HayeHne C NOMOLLLI0 3agaTyuuka CurHana, NPOKOHTPONMPYNTE BENUYMHY BXxOAa B OkHe "[ucnnen” B KOHTPOMbHbIX
TOYKax. 3Ha4YeHne, BXOLHOrQ curHana OoMKHO U3MEHATLCS Ha OTpe3ke OT Havana [o KoHUa LKarbl ¢ 3agaHHoMN
NOrpeLIHOCTbIO.

5.16 Ecnn HeoBXxoauMO BBECTM CMELLEHME aHaroroBoro BXoAa, TO HaxmuTe kHomky (7) "Kopp.",

yctaHoBute B, none "Koppekuus Al" HeobGxooumoe 3HaYe€HWEe U HaXMUTE KHOMKY ; UNU HaXMUTE KHOMKY
"BbikntoyeHo" (Mpy 9TOM Hagnucb m3meHuTca Ha "BknioyeHo") n kHomkamum [0.01], [0.1], [1], [10] ycTaHoBuTE
HeobXxoaMMoe 3HaYEHWE CMELLEHUS, KOHTPONUPYS NPU 3TOM 3HAYEHNE aHaNoroBoro Bxoaa B okHe "ducnnein”.

5.17 HaxxmuTe kHonky (10) "CoxpaHuTb".

Tabnuua 5.1 — [Juana3oHbl MUHUMaSbHBIX U MakcuMasibHbIX 3Ha4YeHUl aHano208020 cueHana e kooe ALl

Kon 3HauyeHusi BxogHoro curdana ALN
BXxoAa Tun gaTumka
Al_00.tP MuHumanbHoe MakcumanbHoe
0001 o1 0 MA go 5 MA 1.000 — 3.000 14.00 — 16.00
0002 ot 0 MA o 20 MA 1.000 — 3.000 14.00 — 16.00
0003 oT 4 MA 0o 20 MA 3.500 — 5.500 14.00 — 16.00
0004 ot0B oo 10B 1.000 — 3.000 14.00 — 16.00
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6 TexHn4yeckoe obcnyxuBaHuwe

6.1 O6bwume ykasaHus
TexHuuyeckoe o6cnyxkuBaHue 3aknioyaeTcs B NpoBeAeHUM paboT No KOHTPOIO TEXHUYECKOTO COCTOSIHUS U
nocrieaytolleMy  YCTPaHEHWI0  HeJOCTaTKOB, BbISIBIIEHHbIX B MPOLEcce KOHTPons;  NpodounakTuyeckomy
06CnyXvBaHWIo, BLINMOMHAEMOMY C YCTaHOBMEHHON NEPUOANYHOCTBIO, ATIMTENBHOCTHIO U B ONPEeAEerieHHOM NOPSIAKE;
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 unun noBpexageHusa oGopy.qOBava!
ﬂnil obecneyeHusi 6e3onacHOro McMNosib3oBaHus 060pyAOBaHMH HEeYKOCHUTEeJNIbHO BbINONHANTE
YKa3aHusa AaHHOVI rnaBebl!

6.2.1 Bugom onacHoctu npu pabote c RIO-Al4 ecTb nopaxatolleesOenCTBUE 3SMAEKTPUYECKOro TOKa.
MCcTOYHNKOM OnacHOCTM eCTb TOKOBEAYLLME YaCcTu, KOTOPbIE HAaXoAATCA 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 WUHETPYKUUW. No’ TexHuke 6esonacHocTu,
YTBEPXOEHHOW  MpeanpusTueM-noTpebutenem B YCTaHOBMEHHOM AMOpSAKE W yYMTbIBAlOWEN cneumduky
NPUMEHEHNsT MOAynsi  Ha KOHKpeTHoM obbekTe. [pn MoOHTaxe, Hanagke< u akcnnyatauum Heobxoanmo
pykosoacteoBaTbcs JHAOI 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 OTKIIOYEH OT CETU
3ANEKTPONUTaHWS.

7 XpaHeHune u TpaHCHopTUpoBaHue

7.1 YcnoBusa xpaHeHUst 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 Bnarum).
[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 XpaHeHUs ‘UnuU 3SKcnnyaTauum He KnaguTe Tskenble npeameTsl Ha npubop u 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 MNPeanpuUATUS-U3roTOBUTENS OCYLLECTBASETCH BCEMU
BMAAMM TpaHCMopTa B KPbITbIX TPAHCAOPTHLIX CpeacTBax. TpaHCNOPTUPOBAHUE caMorieTaMmn AOSMKHA BbINOMHATLCA
TONbKO B OTaNMMBaeMblX repMeTU3NPOBaHHbIX OTCEKaX.

7.2.2 Mopynb /AOMmKeH  TPaHCMOPTUPOBaTbCA B KNMMAaTUYECKUX YCIOBUSAX, 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.

7.2.3 Bo Bpems norpy3o-pasrpy304HbIX paboT U TPaHCNOPTUPOBaHWM 3anakoBaHHbIA NPUOOP He AOImKeH
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
HeobXxoaMMO BblAepaTb B Te4eHne 3 yacoB B ycrnoBusx xpaHeHus 1 cornacHo FOCT 15150.

8 rapaHTMM n3rotoBuTens

8.1 MNpowussoguTenb rapaHTMpyeT COOTBETCTBME MOAYNSA TexHudeckum ycnosusam TY Y 33.2-13647695-
028:2013. MNpwu He cobniogeHnn notpebutenem TpebGoBaHUA YCNOBWUIA TPaHCMOPTUPOBAHUS, XPaHEHMWs!, 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 MOCTaBNATCHA Ha 3KCMOpT - 18 mecsueB 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 BuOaM CBOEN

NPOAYKLMK.
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NMPUNOXEHUA
NMpunoxeHune A - NabapnUTHbIe U NpUCOeAUHUTESIbHbIE
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PucyHok A.1 - Fabapumtbie pa3mepbi RIO-Al4
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PucyHok A.2 - [abapumHsbie pasmepb! pasbema numarusi PLL-5
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NMpunoxeHue b - MoaknioyeHne moaynsa RIO-Al4.
CxeMbl BHEeWHNX coeguHeHnn

MpunoxeHune b.1 CxeMbl BHELWWHUX COeAUHEHUN

CxeMbl BHELLHUX coeauHeHun moayns aHanorosoro Beoga RIO-Al4 nokasaHbl Ha pucyHkax b.1-b.2.

AwanoroBbiit AnarnorosbIi
Bxop Al1 0-10B  pxopAl2
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PucyHok b.2 - Cxema sHewHux coeduHeHutl modyns RIO-Al4 ¢ 6rokom numaHus u Opyaumu Modynsmu

17,1819, 20



https://lizantan.com/shop/modul-rio-ai4

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
19

MpumeyvaHnna

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

2. Pasbembl PL-5, PLUM-5 n TK-1 aBnatoTca akceccyapamu, TO €CTb He BXOASAT B KOMMIEKT NOCTaBKM 1
MX HY>KHO 3aKa3sblBaTb OTAENbHO .

3. Takke Heo6x0AUMO yuYnUTbIBaTbL YTO:

- ecnu oauvH unu Heckonbko moaynen RIO 6yaoyT ucnonb3oBaTbCsA Ha OOHOM LUMHE C GrOKOM MUTaHWA
PSU24-1.3, 1o pasbembl PLUM-5 n PLUM-5 MOXHO He ucnonb3oBaTb, MOCKONbKY B 3TOM Cllyyae nuTaHue Moaynen
RIO npet yepes WuHy, a nHTepdENC MOXHO NoaKMoYaTh Yepes Krnemmbl 6roka nutaHns PSU24-1.3;

- ecnu Heckonbko moayrnen RIO ByayT ncnonb3oBaTbCs Ha OOHOM LWKNHE, HO NuTaTbea He oT PSU24-1.3, To
[0CTaTOYHO 3aKa3aTb OAWH WUHHBIN pa3bem PLUJT-5 unun PLUM-5, yepes koTopbii ByaeT noakno4aTbCs NUTaHne m
UHTepdenc Ana Bcex Moaynen;

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

MpunoxeHune B.2 Cxema nogkn4YeHUs1 NaCCUBHbIX AAaTYUKOB

[Ona nuTaHMa NacCMBHbIX OATYMKOB C TOKOBbIM BbIXOAOM MO OBYX MMM TPEXMPOBOAHON CXeMe MOXHO
NCMNOonb30BaTb BHYTPEHHUN UCTOYHUK MUTaHNS (laxmake. =25 MA, Usux=21 B), ANS Yero Hy>HO YCTaHOBUTb NEePEMbIYKN
JP1-JP4 (pa3melueHne — cm. puc. 5.1, ctp. 14) B nonoxeHue 1-2 n ncnonb3oBaTb CXeMy MNOAKMOYEHWIA, NOKa3aHHY0
Ha puc. B.3.
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PucyHok B.3 - Cxema nodknoveHuUs1 damyukos ¢ naccusHbIM 8bIXOO0M:
a) 08yxnposodHo20 0amyuka ¢ 8b1x000M 4-20 MA;
6) mpexnpoeodHoz20 dam4uka ¢ 8bixo0oM 0-5 MA;
8) mpexnpo8odHO020 Oamyuka ¢ 8bIxo00oM 4-20 MA.
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MpunoxeHune B.3 Cxema nogknioyeHusa uHtepdenca RS-485

MpeobpasoBaTtenb nHTEpGENCoB

RS232/485 USB/RS485
Blr-485 Blrn-52
———— L oo 1200m
T LaY=FA(c] RS232 y
E nm
USB A ) RS485
== R2[T
= |::|= .
| — B-| \
........ : Lo
RGND
A+ B- A+ B- A+ B-| po324erpoiiete. | A B A+ B-
01 02 03 30 31
RIO-Al4 NTM-20Y MUK-25 MTP-8 NTM-12

PucyHok B.5 - OpeaHu3ayusi uHmepgbelicHol cessu mexdy 1K u ycmpoticmeamu

1. K MK moxeT ObITb nogkntoveHo Ao 32 yCcTPOWCTB, BkNovas npeobpa3oBatent uHtepdericos briN-485
unu Brn-52.

2. Obwasa anvHa kabenbHOM NMUHUK CBA3W He JoImkHa npeBbiwath 1200 m.

3. B kauecTBe kabenbHOW NMUHWMKU CBA3M NPEeanoYTUTENBHO NCNOMb30BaTh SKPAaHNPOBaHHYHO BUTYIO Napy.

4. AnvHa oTBeTBNEeHUn Lo, 4omkHa ObiTb Kak MOXXHO MEHbLLUEN.

5. K nHTepdencHbiM Bxogam npubopoB, pacrofoXXeHbIM B KPaWHUX TOYKaX COEAMHUTENbHOW NUHWM,
Heo6XoAMMO NOAKMIYUTL ABa TepMuHarnbHbIM pesuctopa conpoTtueneHmem 120 Om (R1 n R2). lMoaknioyeHne
pesuctopoB k koHTporepam NeNe 01 — 30 He Tpebyetcsa. NogkmatoveHne TepMmMHanbHbIX Pe3MCTOpoB B Oroke
npeobpasoBanns uHTepgencos bMiA-485 nnn BrNA-52 cmae. P3 Ha BIA-485 unu BINA-52. Cxema nogknodeHus
nHtepderica RS-485 k mogynio RIO-Al4 nzobpaxeHa Ha pucyHke b.1 (knemma X7).

6. Bce oTBeTBMTENM NpUeEMo-NepegaTyMKoB, MPUCOEAMHEHHble K OA4HOW obLier nepegatowlen nuMHUN,
[OOJDKHBI COrNacoBbIBaTLCA TOMbKO B ABYX KpaUHUX TOYKax. QnvHa OTBETBMNEHUA AOMKHA ObiTb KaK MOXHO MEHbLLEN.

7. HeobxoammocTb aKpaHMpoBaHWa Kabenew,»no KoTopbiM nepegaeTca MHgopmaums, 3aBUCUT OT ANUHbI
kabenbHbIX CBA3elM U OT YPOBHS MOMEX B 30HE NPOKNaaky kabens.

8. MNpuMeHeHWe 3KpaHMPOBaHHOW,BUTOMN Mapbl B NMPOMBbILUIIEHHbIX YCMOBUSIX SBNSIETCA NPEANOYTUTENBHBIM,
MOCKOMbKY 3TO o6ecrneynBaeT Nony4YeHne BbICOKOTO COOTHOLLIEHUSI CUTHaM/WYM U 3aLLUTy OT CUHpa3HoWh Nnomexy.
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NMpunoxeHne B - KOMMyHMKaunMOHHbIe (pyHKLMUMN

MpunoxeHue B.1 O6wme cBegeHun

MHTepdenc npegHasHayvyeH Ans KOHPUrypupoBaHus MOAYns, AN UCNOMNb30BaHUS B KaYeCTBe yaaneHHOoro
ycTponcTea npu paboTe B COBPEMEHHbLIX CETAX ynpasreHus n cbopa uHdopMauun (npyema-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 rpynmnoBoro ynpasneHus OUCKPETHBIMU
curHanamu.

Ons paboTbl Heob6XoAMMO HaCTPOUTb KOMMYHWKALMOHHbIE XapakTepucTukn mogynsih, RIO-Al4  Takum
obpasom, 4yTOObl OHM coOBMagjanu C HacTporkamm obmeHa aaHHbiMu [K. XapakTtepucTukun ceTeBoro obmeHa
HacTpauBatotcst peructpamu 18500 n 18501.

[Mpn obmMeHe No MHTepdencHOMY KaHarny CBA3u, eCriv NPoMCXoauT nepedada AaHHbIX 0T MOAyns B ceTb,
Ha mogyrne RIO-Al4 muraet nHgukatop COM.

MporpammHo gocTynHele pernctpbl Mogynsa RIO-Al4 npyBeneHsl B Tabnuge B.1:

KonunyectBo 3anpalumBaemMbix permcTpoB He AOMKHO npeBbiwaTe 16{ Ecnv B kKagpe 3anpoca 3akasaHo

6onee 16 peructpos, moaynb RIO-Al4 B oTBETE OrpaHNYMBaET X KONMMYECTBO A0 NepBbix 16-Tn permcTpos.

MpunoxeHune B.2 NMporpammHo goctynHbie perucTpbl RIO-Al4

Tabnuuya B.1 — [MpoepammHo docmyrHbie peaucmpbi Modyns RIO-Al4

oS S
= N
é E: g El xf::ca ®dopmar HaumeHoBaHue napameTtpa Ovana3oH n3meHeHus
z j:: z g P DECp ’ AaHHbIX [MapameTp ypoBHsi’KoHdUrypauum] (mecATUYHBbIE 3HaYeHWUs)
e T 5
623 (DEC) — 26F (HEX) —
03 0 INT Koa (mogenb) moayns 2.111 (DEC)
03 1 INT Bepcusa nporpammHoro obecnedeHns 2
03/06 2 INT PaspelueHve nporpammupoBaHns (1)_ 3anpetueHo
— paspeweHo
03/06 3 INT Pexum paboTbl Modyns (1) - 6630rlaCHbII/IV pexIM,
— HOpPMaribHbIA peXum
0 — ¢ HacTpowkamu no
03/06 4 INT Pexvm paboTs! ceTn yMOMHaHmio
1 — ¢ nonb3oBaTeNbLCKUMMU
HacTponkamm
03/06 5 INT KomaHpga cnexeHnus 3a ceTblo ? ~ OTkitodeHa
- BKIIOYEHA
03/06 1000-1003 INT 3HaveHue BXogHbIX aHanorosbix curHanos Al1- Al4 OT muHyc 9999 no 9999
KoHTpornb AOCTOBEPHOCTM MPUHSITBIX AaHHbIX KaHanoB 0 —napameTp b Hopve
03 1100-1103 BYTE o 1 — napameTp BbIXOAWT 3a
1-4 (HyneBon 6uT)
npegensl UsMepeHust
(1200,1201)
03/06/16 FLOAT | SHa4eHue BXxoaHbIX aHanoroBbIix curHanos Al1- Al4 OT MuHyc 9999 o 9999
(1206,1207)
0001 - 0-5 MA
0002 - 0-20 MA
03/06 5000 INT Twn aHanoroBoro BxofgHoro curHana Al1 0003 — 4-20 MA
0004 - 0-10B
0000 — nuHenHas
03/06 5001 INT Twvn wkanel BXxoaHoro curHana Al1 0001 — kBagpaTNyHasi
0002 — nuHeapu3oBaHHas
03/06/16 | (5002,5003) FLOAT HwxHWA npegen wkanbl BxogHoro curHana Al1l Ot MuHyc 9999 no 9999
03/06/16 | (5004,5005) FLOAT | BepxHwuii npegen Likanbl BxogHoro curHana Al1 OT MuHyc 9999 no 9999
03/06 5006 INT [MonoxeHue geunmansHoro pasgenuTens BXOAHOMo 0 — «XXXX», 1T — «XXX.X»,
curHana Al1 ana cdopmara Int 2 — «XXXX», 3 — «X.XXX»
03/06 5007 INT MocTosiHHasa BpeMeHn BXOAHOTO LiMdpoBOro unbTpa OT 0.0 50 60.0*
[ns BxoaHoro curHana Al1
03/06 5008 INT MakcumanbHasi ANUTENbHOCTb UMMNYTILCHOM NoMexu OT 0.0 70 60.0*
[ns BxoaHoro curHana Al1
03/06/16 | (5009,5010) | FLOAT | Koadbuunent kopperunm (cmeuierine) Bxontoro OT MuHyc 9999 f10 9999
03/06/16 | (5014,2015) FLOAT | TexHonoruyeckas curHanusaumsa MIN ansa sxoga Al1 OT mMuHyc 9999 go 9999
03/06/16 | (5018,5019) FLOAT TexHonorndyeckasa curdanusaumna MAX ansa sxoga Al1 OT MuHyc 9999 no 9999
03/06/16 | (5022,5023) FLOAT 'nctepesunc TexHonorumyeckon curdanusaumm MIN, MAX OT MMHYC 9999 710 9999
ans Bxoga Al
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[TpodomkeHue mabnuusl B.1 — [MpoepammHo docmyrHble peaucmpbl Modyns RIO-Al4

MapameTpbl HacTpoWiku aHanorosoro exoga Al2
5030...5053 (vgeHTM4YHBI Cc NapameTpamu Bxoga Al1)
MapameTpbl HacTpoviku aHanorosoro Bxoga Al3
5060...5083 (naeHTMYHbI C napameTpamu Bxoda Al1)
5090...5113 [MapameTpbl HacTpoKrKM aHanorosoro Bxoga Al4
(naeHTnYHbI ¢ napameTpamu Bxoga Al1)
03/06 19000 INT KonnuyecTBo y4acTkoB nuHeapusaumm nepBoro 0002-0020
BXoAHoro curHana Al1
(19001,19002)
03/06/16 FLOAT ’;S:ﬁgf::éfgggg;g‘;‘l’?eK fiHeapusaLin nepsoro 00.00-99.99
(19039,19040)
(19041,19042)
03/06/16 FLOAT gf;‘r‘]":rig‘zr‘;”;’fg';x ATﬂ“‘eK fnHeapusaLmn nepeoro OT MuHyC 9999 A0 9999
(19079,19080)
19081...19161 MapameTpbl NMHeapu3aumm aHanorosoro Bxoga Al2
(MaeHTMYHBI C NapameTpamu nuHeapusauun Bxoga Al1)
19162...19242 MapameTpbl NMHeapu3aumm aHanorosoro exoga Al3
(MQeHTMYHBI C NapameTpamn NuHeapusauun Bxoga Al1)
19243.. 19323 MapameTpbl NnMHeapu3auun aHanorosoro Bxoga Al4
(MQEHTMYHBI C MapameTpamu NuHeapusauuy Bxoga Al1)
03 40000 INT 3HaveHwne koga AL aHanorosoro Bxoga Al1 1000-16000
03 40001 INT AKTyanbHble HaCTPOWKN KannbpoBKN Havana Karnbl
BXxoAHoro curHana Al1
AKTyanbHble HaCTPOWKM KannbpoBKN KOHLIA LLKasbl
03 40002 INT BXxoAHoro curHana Al1
KannbpoBka HayanbHOro 1 KOHEYHOro 3HaYeHus (1000-3000),
03/06 | 41002, 41003 INT | kanu curvana 0-5 MA (14000-16000)
KannbpoBka HayanbHOro v KOHEYHOro 3Ha4YeHnst (1000-3000),
03/06 | 41004, 41005 INT | kane curvana 0-20 MA (14000-16000)
KannbpoBka HayanbHOro v KOHEYHOrO 3HaYEHUS! (3500-5500),
03/06 | 41006, 41007 INT wikansl curHana 4-20 mA (14000-16000)
KannbpoBka HayanbHOro 1 KOHEYHOrO 3Ha4eHus (1000-3000),
03/06 | 41008, 41009 INT | \ane curnana 0-10 B (14000-16000)
40005...40007 MapameTpbl KanMbpPOBKM aHanoroBoro Bxoaa Al2
41062...41069 (MQEeHTMYHBI C NapameTpamu kanneposku Bxoga Al1)
40010...40012 MapameTpbl kanvbpoBky aHamoreBoro Bxoaa Al3
41122...41129 (MQeHTMYHBI C NapameTpamu kannbposku Bxoga Al1)
40015...40017 MapameTpblikanmbpoBkU aHanorosoro Bxoaa Al4
41182...41189 (MQEeHTWYHEI C NapameTpamu kannbposku Bxoga Al1)
03/06 18500 INT CeTeBou agpec (HoMep MoAyns B ceTu) 0-255
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
03/06 18501 INT CkopocTb 06meHa 0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
0 — 6e3 KOHTPONsl YETHOCTU
03/06 18502 INT KoHTponb YyeTHoCTH 1 — KOHTpOrb NO YETHOCTH
2 — KOHTPOIb MO HEYETHOCTU
03/06 18503 INT/ | Cron 6ur °- Z‘;g%ﬁ';‘;
03/06 18505 INT TarimayT 3anpoca 0-9999 ¢
03/06 40600 INT CoxpaHeHwue nonb3oBaTenbCKUX NapameTpoB (1) _ COXpaHWTL

* B peacucmp egodumcsi.uenoe yucro 6e3 3ansmod, Harnpumep, 100, ymo 6ydem omeeyams 10 cekyHOam
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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 coobuieHuns cnegytoLuii:

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 OLIMOOYHBIN 3anpoc (koA OWmnbKm 2).

B.3.2 Device Address. Agpec ycTporcTBa

Agpec mogyns (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
(cobcTBeEHHDBIM) aapec B 3TOM nore, 4Tobbl master-ycTponcTBO 3Haro, Kakoerslave-yCTporcTBO OTBEYaET Ha 3arnpoc.

B.3.3 Function Code. ®yHKLMOHaNbLHbLIN KO onepauumn

RIO-Al4 nogpoepxuBaeT criegyrome yHKUMK:

Function Code DyHKUMA
03 UTteHune pernctpa (oB)
06 3anucb B oguH perncTp (4rs 3anucu AadHbix popmarta Integer)
16 3anncb B HECKONbBKO PerncTpoB (Ans 3anvcy gaHHbIX popmaTta Float)

B.3.4 Data Field. Mone nepegaBaeMbix AaHHBLIX

lMone paHHbIX coobuwenns, noceindemoro SCADA cuctemon yganeHHomy npubopy, CoaepxuT
po6aBoyHO MHpopMaLmio, KoTopas Heobxoguma slave-yCTponcTBy And Agetanm3aumn 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 cooOLLEHUs], NOCLIAAEMOro B OTBET yAaneHHbIM NPpUOGOPOM, COAEPXKUT:
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 3Ha4yeHUA KOHTPOJNIbHOW CYMMbI

3HayeHVe 3TOro Mons = pesynbTaT KOHTPOMNS C MOMOLUBH UMKNndYeckoro m3bbitodHoro 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 1 cpaBHMBAET ero ¢ nepepaHHeiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9To O3HayaeT
YTO MMEeT MeCTO KOMMYHUKaLOHHasa owwnbka. YCTPOWCTBO HE BbINOMHAET AENCTBUMA U HE JaeT OTBET B Criyyae
o6HapyxeHus CRC oLumbku.

MocnepoBaTensHocTb CRC pacyeTos:

. 3arpyska CRC pervctpa (16 6ut) eamHmuammn (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 coguraembliin 6UT Hynb, NOBTOPUTL Liar 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 Ao 7 noka Bce 6aiTbl coobLeHns He oGpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa u 6yaeTt 3Ha4eHNeM KOHTPOSbHOW CYMMBbI.

OCONOOOPAWN-=-

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

YreHune Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepgytowmii opmart mcnonb3yeTcsa Ana nepegaym sanpocos oT K n oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctpouctBy 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 ycTponictBa. RETURNED FROM DEVICE:
DATA

i FoooeoN |~ NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

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

e «NUMBER OF REGISTERS» 1 n <16 — KONMMYecTBO 3anpaluMBaemsix,pernctpoB. Ecnv B kagpe
3anpoca 3aka3aHo 6onee 16 pernctpos, mogynb RIO-Al4 B oTBeTe orpaHMUMBaAET NX KOMUYECTBO A0 NEPBbIX 16-TH

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 ycTtpomncTtBea. 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. 3anucb B peructp (06)
Cnepyolwasa komaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHune 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-Al4

Mpumep pacyeTa KOHTRPOLHOW CyMMBI Ha A3blke CUL:

unsigned int crc_caleulation
{
unsigned int| crc;
unsigned/char bit counter;
crc = OXFFFFE;

(unsigned char *buff, unsigned char number byte)

// initialize crc

while ( number byte>0 )
{
crg 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

Homepa nncTos (cTpaHnLy) Bcero
N3am. fnctos Na M3meHeHne B AOKyMeHTe Moan. HaTta
B [OKY- [OKyMeHTa
N3me- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 25 25 ver. 111.02 Mapwukot | 07.10.2014
0.4.
1.01 25 ver. 111.03 MpuBeaeH B cCOOTBETCTBUE C Mapukot | 16.12.2014
HOBOW MPOLLIMBKON 0.4,
1.02 25 ver. 111.03 | WcnpaBneHbl HETOYHOCTH B Mapwkor,| 18.02.2015
TekcTe 0.4a.
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