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HacTtosiliee pykoBOACTBO MO SKChiyaTauum npegHasHavyeHO Ans O3HaKkoMIleHWst notpebutenein ¢
HasHayeHneM, MoAensiMU, MPUHUMUMOM [OEWCTBUSI, YCTPOWCTBOM, MOHTaXOM, 3KChfyaTauuein u obcnyxvBaHneM
moayns aHanorosoro Beoga RIO-Al4.

BHUMAHUE ! Mepea vcnone3oBaHMeM Moayns, Noxanyicra, 03HakKOMbTeCh
C HaCTOALLMM PYKOBO/JICTBOM MO 3KCMIyaTaLmy.

MpeHebpexeHne Mepamyn MPegoCTOPOXHOCTU W MpaBunamm
JKCnnyaTauum MOXeT cTaTb NPUYMHON TPaBMUPOBaHWA NepcoHana unm
noepexaeHnsa obopynosaHus!

B cBA3M C nocTosHHOM paboTonM MO COBEPLUEHCTBOBAHWIO
Moayns, NnoBbILLIAKOWEN  ero  HadeXHOCTb M ynyduwawLlen
XapaKTepPUCTUKM, B KOHCTPYKLMIO MoryT ObITb BHECEHDI
He3HauMTeNbHble U3BMEHEHWS!, HE OTPaXKEHHbIE B HACTOSILLIEM U3OAHUN.

1 OnucaHue moayns

1.1 HasHa4yeHue moaynsa

1.1.1 Moaynb aHanorosoro Beoga RIO-Al4 npegHasHayeH ons npuema n npeobpasoBaHus B LMPOBYHO
opMy CMrHanoB aHarnoroBbIX 4aTYMKOB.

1.1.2 Mogynb RIO-Al4 npepHasHayeH Anst NOCTPOEHWS pacnpeaeneHHbIX CUCTEM KOHTPOIS U ynpaBneHuns
TEXHOMOMMYECKUMIN 0O bEKTaMN.

1.1.3 B mogynsax RIO-Al4 ucnonb3ayeTca MHTenNneKTyanbHas CUCTEMa BBOAA, FAe Kaxabll Mogynb umeet
BCTPOEHHBIN MMKPOMPOLIECCOP, BbINOMHALWMI CBOWN 3afdavn u yHkummn no obpaboTke curHanoB He3aBUCMMO OT
Onoka LeHTpanbHOro npoLeccopa KOHTposnepa unm KoMmnbtotepa.

1.1.4 Mogynb RIO-Al4 BbINnOMHEH kak camocTosTeNbHOE M3aenue, MHOPMaLMOHHbIA OOMEH C KOTOPbIM
ocyllecTBnsieTcss no uHTepdency RS-485 no npotokony MODBUS RTU, uTo nosBonsieT mcrnonb3oBatb €ro B
KayecTBe yaaneHHOro yCTpOWCTBa aHanoroBoro Beoda npu paboTe B COBPEMEHHbIX CETsIX ynpaBneHus u cbopa
MHopMaLmK.

1.2 O603Ha4YeHMe Moayns Npu 3akase U KOMMJIEKT NOCTaBKN
1.2.1 Mogynb 0603HavaeTcs criegyrowmm obpasom:

RIO-Al4-X,
roe

X - Kog BXOAHbIX CUTHaNoB:
1 — MNocTosiHHbIN TOK 0T 0 MA 0o 5 MA,
2 — MocTosHHbIN Tok oT 0 MA o 20 MA,
3 — MNMocTosiHHBIN Tok oT 4 MA A0 20 MA,
4 — HanpsixeHne noctosiHHoro Toka ot 0 B go 10 B.

MpumeyaHue. lNpu 3aka3e moaynen RIO Heobxoaumo yuuTbiBaTh, 4TO Knemmbl PLUN-5u PLUN-5, «
KOTOPbIM MOAKIOYaTCSA NUTaHne npubopa u uHTepdeiic, He BXOOAT B KOMMIEKT NMOCTaBKM U UX HYXXHO 3aka3sbiBaTb
oTaenbHO (6onee getanbHoO 0 knemmax — cM. npun. b.1, puc. B.2).

1.2.2 Komnnekt noctaeku mogyns RIO-Al4 npvBeneH B Tabnuue 1.2.1.

Tabnuuya 1.2.1 — Komnnekm nocmasku mooynsi RIO-Al4

O6o3Ha4YeHune HanmeHoBaHue KonuyecTtBo
NMPMK.426431.004 Mogynbe ananorosoro seoga RIO-Al4 1
MPMK.426431.004 NC Macnopt 1
MPMK.426431.004 PO PykoBoAcTBO no aKkcnnyaraumu 1*
PC-4 Pa3bem curHanbHbin 4koHT. PC-4 4
PLIAO-5 LUnHHBIM pasbem Ha DIN-penky SkoHT. PLUO-5 1
* - 1 ak3emnnAp Ha Nboe KoNMYeCcTBO MOAYIEN NPV NOCTaBKe B OAVH aApec
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1.3 TexHM4YeCKMe XapaKTepuCcTUKu moayns

1.3.1 AHanoroBble Bxoabl moayna RIO-Al4

Tabnuya 1.3.1 - TexHU4YecKue xapakmepucmuKu aHarno208biX 8XOOHbIX CUSHaI08

TexHUYecKas XxapakTepucTuka

3Ha4yeHue

KonnyecTBo aHanoroBbiX BXOAOB

4

Twun BXOQHOIO aHanorosoro curHana

YuundmumpoaHHbie (TOCT 26.011-80):
ot 0 MA 0o 5 mMA, RBx=400 Om

o1 0 MA go 20 A, RBx=100 Om

o1 4 MA o 20 MA, Rex=100 Om

ot 0 B go 10 B, RBx=25 kOm

Paspewatowas cnocobHocTb AL

<0.0015 % (16 pa3psigoB)

Mpenen gonyckaemown OCHOBHOMW NpUBESEHHOW
NOrpeLIHOCTN N3MEPEHNsT BXOOHbIX NapaMeTpoB

<0.2%

Mpenen gonyckaemor 4ONONHUTENBHON

MOrpeLIHOCTU, BbI3BAHHON M3MEHEHNUEM
TemnepaTtypbl OKpyXatLLen cpeabl

<0.2%/10°C

MNepuod nsmepeHusi

He 6onee 0.1 cek

[anbBaHMYeckas pa3Bs3ka aHanoroBbIX BXO40B

Bxoppl ranbBaHW4Yecku N30nmMpoBaHbl Mexay cobon, oT
nuTaHus 1 UHTepdgelca, HanpsikeHne ranbBaHUYECKon
pa3Bs3kn He meHee 500 B

1.3.2 dnekTpuyeckne paHHble moayns RIO-Al4

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuKku 3rekmponumanusi u nompebneHue

TexHU4ecKasa xapakTepucTuka

3HauyeHue

HanpsixkeHve nutaHuna

24 B (o1 10 B go 36 B) nocTosiHHOro Toka

MoTpebnsiemMbit TOk MOgY s

He 6onee 230 MA

Tabnuya 1.3.3 - TexHu4eckue XapakmepucmuKu 8HYmMpeHHUX UCMOYHUKO8 numaHus rnaccueHbiX damyukos

TexHU4YecKas XapaKTepucTuka 3HayeHue
Konn4ecTtBo MCTOYHNKOB NUTAHUS 4
BbIxogHOE HanpshkeHne 0gHOro MCTOYHMKA 21B+1B
TOK Harpy3kuM O4HOro MCTOMHUKA <25 mMA

1.3.3 NocnepoBartenbHbIN nHTepdenc RS-485

Tabnuua 1.3.4 - TexHu4eckue xapakmepucmuku rocredosamenibHo20 uHmepgelica RS-485

TexHu4YecKkasa XxapakTepMcTuka

3HaveHue

Konnyecteo npnbopos

[o 32 Ha ogHOM cermeHTe

MakcumanbHas anvMHa NiMHUK B
npegenax ogHoro cerMmeHTa cetu

Ho 1200 meTpoB

[vanasoH ceTeBbIX agpecos

255

Bua kabens

BuTtas napa, skpaHMpoBaHHasi BUTasi napa

MpoTokon cBsA3n

Modbus pexvm RTU (Remote Terminal Unit)

"anbBaHM4eckasa pa3Bsiska

WHTepdenc ranbBaHN4eCKkn N30rMpOBaH OT BXOAOB M OCTanbHbIX
uenen

1.3.4 Kopnyc. YcnoBusa akcnnyatauum moayns RIO-Al4

Tabnuuya 1.3.5 - Ycnosus akcrinyamayuu

TexHu4YecKasa XxapakTepuMcTuka

3Ha4yeHue

Kpennexue mogyns

Penbc DIN36x7,5 EN50022

"abapuTHble pasmepsbl (BxLLUXI)

117x23x129 mm

MoHTaxHas rnybuHa

130 mm

Pa6ouas Temnepatypa

oT muHyc 40 °C po 70 °C

TemnepaTypa xpaHeHus

oT muHyc 40 °C go 70 °C

KnumaTtunyeckoe ucnonHeHme

YXN 4.2 no FTOCT15150-69, oTHocuTenbHasi BnaxHocTb ot 30 Ao
80% 6e3 koHgeHcaumm Bnaru (npu Temnepatype +35°C)

ATmocdepHoe AaBnexHve

o1 84 no 106,7 klMa

Bubpauus

¢ yactotou go 60 'y c amnnutygon go 0,1 Mm

[NomelleHne

3aKpbITOE, B3PbIBO-, no>|<apo6e3onaCHoe

[MonoxeHne Npn MOHTaXxe

JTio6oe

CreneHb 3aWmnThl

IP20 no TOCT 14254-96

Macca

< 0,18 kr
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1.3.5 CpepnHee Bpems HapaboTkn Ha OTKa3 C y4eTOM TEXHUYECKOro 06CnyXnBaHUs, pernameHTUPOBaHHOIO
PYyKOBOACTBOM MO 3KcnnyaTauuun, - He meHee 4yem 100 000 yacos.

1.3.6 CpegHui cpok akcnnyataumm — He MeHee 10 net. Kputepuin 4ONYCTUMOW rpaHuLbl SKCnnyataumm —
3KOHOMMYECKas Helenecoobpa3HOCTb AanbHENLen aKkennyaTaLmu.

1.3.7 CpegHun cpok xpaHenust — 1 rog B ycnosusx no rpynne 1 FTOCT 15150-69.

1.3.8 U3onsuus anektpudecknx uenen RIO-Al4 oTHocuTenbHO kopryca U mexay cobon npu Temnepartype
okpyxatoren cpeapl (20 £ 5) °C 1 oTHOCUTENBHOM BriaxXHOCTM Bo3ayxa 40 80% BblaepxuBaeT B TedeHne 1 MUHyTHI
OeNCTBME UCMbITaTENbHOMO Hanps>KeHUs MpakTUYeckn cuHycompansHom dopmel vactoton (50 £ 1) Ty c
aencTeyowmMm 3HaveHnem 500 B.

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

1.4 CpeacTBa U3MEpPEHUA, MUHCTPYMEHT U NMPUHAANEXHOCTU

MepeveHb NpUHAANEXHOCTEN, KOTOPble HEOBXOAVMMbI AN KOHTPONS, perynvpoBaHuns, BbINOMHEHNs paboT
no TexHU4eckoMy obcnyxunsaHuio Moayns, npusedeHsl B Tabnuue 1.4 (cornacHo ACTY MOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHUs, UHCMPyMeHma u npuHadnexHocmel, Komopble Heobxo0uMbl rpu obcyKusaHUU
modyns RIO-Al4

HavmeHoBaHue cpeacTB u3amMepeHus,
o HasHaueHuve
WHCTPYMEHTA U NPUHAANIEXHOCTEN
1 OudbdepeHumanbHbin BonbtMeTp B1-12 3agartyuk curHana
2 MeraommeTp ©4108 VamepeHne conpoTnBEHNS N30MALMN
3 MNuHUET MeanuUmMHCKUI [MpoBepka kayecTBa MOHTaXa
4 OTtBépTKa Pasbopka kopnyca
5 Msrkasi 6a3b QuuMCTKa OT NbINKN Y IPsA3n

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka mogynsa BbinonHeHa cornacHo FOCT 26828 Ha Tabnnuke ¢ pa3amepamu cornacHo FOCT
12971, koTopas KpenmuTca Ha BOKOBYIO CTEHKY KOpryca Mogyns.

1.5.2 TMnomGupoBaHne MoOAyns NPeanpuUATUEM-M3rOTOBUTENEM MpK BbiNyCKe W3 NPOM3BOACTBA He
npenycMOTPEHO.

1.5.3 YnakoBka moagynsa cootseTctByeT TpeboaHusam FOCT 23170.

1.5.4 Mogynb B COOTBETCTBMM C KOMMIEKTOM MOCTaBKM YNaKoBaHO COMMacHO YepTexam npeanpusatus-
N3roToBUTENS.

2 ®yHKUMOHANbHbIe BO3MOXHOCTHU

BbinonHaemble pyHKUUN:

- Npvem n npeobpasosaHre B undPOBYI0 HPOPMY CUrHaNOB aHaNoroBbIX 4aT4YMKOB;

- ObpaboTka curHanos (hunbTpaums, HOpMMpoBaHWe, MacuTabnpoBaHme);

- KoHTponb A4OCTOBEPHOCTU AaHHBIX;

- Beigaya no 3anpocy BepxHero ypoBHs pesynbTtaToB 06paboTkv 1 AMarHoCTUYecKon nHdopmauum o
COCTOSIHUM MOAYIS, COCTOSIHAN BXOAHBIX CUrHarnoB;

- Bo3aMoXHOCTb 3aMeHbl Moayns 6e3 HapyLeHWs LIeNOCTHOCTM CUCTEMbI MUTaHNS U MHTEPAdENCHOW ceTu;

- Bo3mOXHOCTb MCMoONb30BaHMSA MOAYNS B KayecTBe yAareHHOro yCTPOMCTBA aHanoroBoro BBoAa Npu
paboTe B COBpeMEHHbIX CETSX ynpaBneHus u cbopa nHgpopmaummn.

3 KoHCTpyKUna Mmoaynsa n npuHUMN pabdoTbl

3.1 KoHcTpyKUuua moayns

BHewHunn BUA 1 pacnonoxeHve pasbemMoB Moayns aHanorosoro BbiBoga RIO-Al4 nokasaHbl Ha pucyHke
3.1.

Ha nepepgHeii naHenu moaynsi pa3MeLLeHbi:

- MHpgukaTopbl pexxumoB paboTbl U COCTOSHUSE MOAYNS,

- Mngukatopsbl yctaBok MIN-MAX TexXHOMOrm4yeckon curHanmsaLmm COoTBETCTBYHOLLMX KaHaroB.

Ha kopnyce moaynsa pasMmeLleHbl NPY>KUHHbIE pasbeM-KIeMMbI 519 BHELLUHUX COeANHEHWI.
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Ha 3agHen naHenu Moayns YCTaHOBMEH creuvanbHbil  ukcupyowmnn pasbem Ha DIN-periky,
obpasylowuin ¢ ApyrMMyn pasbeMamu LUKHY, KOTopas No3BONsieT ObICTPO OCYLLECTBUTb MEXaHUYECKUIA MOHTaX U
OEMOHTaX Moaynen.

LUnHHBIN
pasbemM Ha
DIN-penky

PLUA-5 \=T~

Mpy>XnHHbIE
pasbeM-KrnemMmmbl
PC-4

W Tw W
a0 A ::l

CBeTOAMOAHbIE | n
a N
"

NHONKATOPbI

"
NN

PucyHok 3.1 - BHewHut 8ud Mooy aHanozo8020 egoda RIO-Al4

3.2 HasHayeHMe cBeTOAMOAHbLIX MHAUKATOPOB

Ona nHavkauum coctosHMA MoAyns Ha nepegHen naHenu yctaHosneHbl Tpu ceetogunopa [PWR], [ERR],
[COM], koTopble WHAWLMPYIOT pasHble pexuMMbl paboTbl, HanmuMuMe NUTaHWS W Hanuuve oWwuboK, a Takke
csetoauoabl [A] n [ V], koTopble oToGpaxatoT Bbixog 3a yctaBku MAX n MIN cooTBETCTBYHOLLMX KaHarnoB.

Tabnuuya 3.1 — Ha3zHayeHue ceemoduUOOHbIX UHOUKamopos

UnpgukaTtop UnpgukaTop LUseT Cocrosiue CocTosiHue mogyns
cBeToguoga
CreTUTCS Mogynb B pemmmevpa60Tb| C Monb30BaTeNbCKUMU
Mutanne ceTeBbIMM HacTporkamu. NutaHve B HOpme
PWR PaboTa 3eneHbin | He cBeTtutCs [MnTtanne He nogaHo unu nutanne HE B Hopme
(Power) Muraer Moaynb B pexmmMe KoHdUrypaumm ceteBbliX
napameTpoB
Own6 Ceetutcs OtcyTcTBMe cBsa3u. Moaynb B 6€30nNacHOM pexume
ERR (Ejrfor)a KpacHbii | He cBeTtutCs Pa6ota mogynsi B paboyem pexume
Mwuraet OtcyTcTBMe cBsisu. Moaynb B paboyem pexume
COM WHTepdpenc KenTbiit He ceeTtutcs HeT o6mMeHa no uHTepdericy _
(Interface) Muraet OOMeH gaHHbIMK NO MHTepdency
3HauyeHve napameTpa NpeBbILaeT yCTaBKu
_ | CBetutca 9
[A],[V] YcTaBku KpacHbliii TEXHONOIMYeCKOW curHanmsaumm
He ceeTtutcs 3HayeHne napamMeTpa B Hopme

3.3 Pexxnmbl paboTbl Mmoayns B ceTu

Mopynb RIO-Al4 mMoxeT yHKLMOHMPOBATL MNU B peXxumMe paboTbl C NONb30BaTeNIbCKUMU CeTEBbIMU
HacTpoMkamMu wnu B pexume KoHcduUrypaumm ceTeBbiX NapameTpoOB.

B pexvme KoHUrypauum ceTeBbix NapameTpoB ceTeBow agpec npubopa — 1, ckopoctb obmeHa — 115200
6ut/c. Ana Bxoda B peXuM KOHMUrypauuu ceTeBblX NMapameTpoB HeobXoauMmo ycTaHoBWUTL nepemblyky JP10. B
3TOM pexume Monb3oBaTeNb MOXET HacTpouTb CETEBOW agpec U CKopocTb obmeHa, 4YTo HeobxoaMMo npwu
ucnonb3oBaHum 6onee ogHOro Moaynsi B CETW.

3.4 Pexxnmbl paboTbl moayns
Mogaynb RIO-Al4 moxeT paboTaTb B AByX pexumax paboTel — paboyem unv 6esonacHoMm.

B pa6ouyem pexume mMoaynb paboTaeT CornacHo ykasaHHbIM MpU KOHUIypMpoBaHUM HAcTporikaMm, a no
UCTeYeHUn TanmayTa 3anpoca Ha nepegHen naHenu HadMHaeT muraTb ceetoamon ERR.
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[na HacTPONKM HOpMarbHOrO pexuma Heobxoanmo:

- B napameTpe "Pexum paboTtsl Mmogynsa" BeliopaTte "0001 — HOpManbHbIA pexum”,
- B napameTpe "KomaHga cnexeHus 3a ceTbto" BbibpaTb "0000 — oTknoyeH",

- B napameTpe "TarimayT 3anpoca" BblCTaBUTb HEOOBX0ANMOE 3HaYeHne TanmayTa.

Be3onacHbIn pexum. PaboTtaeT COBMECTHO C CUCTEMHBIM CTOPOXEBbLIM TaniMepoM. Ecnn cuctemHbi
CTOPOXEBOW TaiMep BKIIOYEH, TO MO UCTEYeHNM TarimMayTa 3anpoca ceetoanos ERR 6yaeT nocTosHHO cBETUTBCS.

[nsi HacTpolikn 6e3onacHoro pexmma Heobxoaumo:

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

- B napameTpe "TarimayT 3anpoca" BblCTaBUTb HEOBX0ANMOE 3HaYeHne TanmayTa.

MuHumanbsHoe 3HayeHne napameTtpa "TanmayT 3anpoca” onpefenseTcs BEpXHUM YPOBHEM.

3a Tanm-ayT oTCcyTCTBUMS OOMEHa No CeTu WUHTEpPdENCHON CBA3N OTBEYaeT CUCTEMHbIA CTOPOXEBON
Tanmep, KOTOPbIA MNO3BOMSET WUCKMOYUTL aBapuiHble cuTyauuu B Clydvae, Korga HeMCcrnpaBHOCTb BO3HUKaeT Yy
ynpasnsioLLero KoMnbloTepa.

Peanusaunss cucTeMHOro CTOPOXEBOro TanWmepa BbIMMAAMT Ccregylolmm obpasoM.  Ynpasnsowmi
KOMMblOTEp nepuoanyeckn obmeHnBaeTca nHdopmaumen ¢ mogynem. Ecnm ovepegHolt o6MeH He NPOMCXOAUT B
onpedeneHHbI Nepnog BpeMeHn, Modynb CHMTAET, YTO KOMNbIOTEP OTCYTCTBYET W HA NepeAHen naHenu HaunHaeT
NOCTOSIHHO cBeTUTbCS cBeToamoa ERR.

TarimayT 3anpoca pekoMeHayeTcs BblbpaTb B 3aBUCMMOCTU OT KONMYECTBA CYUTHIBAEMbIX MapaMeTpoB B
cetn. TanmayT BbIGUpaeTca npMMepHo B 2 pasa 6onblue OT CyMMapHOro BPEMEHMW 3anpocoB, KOTOPbIN nocbinaet
KOMMNblOTEP B CETW.

3.5 NMpuvHUMN paboTbl Moaynsa aHanorosoro eBoga RIO-Al4

K mogynio RIO-Al4 annapaTHO MOXHO MOAKMIOYUTL YETbIpe aHanoroBbiX BXOAHbLIX CUrHamna, Kotopble
npuHMMalrTcs 1 obpabaTbiBaloTCA COOTBETCTBYHOLUMMM  (DYHKLUMOHANbHbIMKM  OnokamMmyu  Hopmanu3aummn 1
MacLuTabmpoBaHus.

AHanoroBbIn curHan npeobpasyeTtca B uudposyto dopmy n obpabatbiBaeTca 6nokoM HopManu3auum u
MacLiTabmpoBaHus.

Cxema 06p860TKVI aHanorosoro cuMrHana nokasaHa Ha pucyHke 3.3.

Ukana bxadwozo

I
cueHaAa Modyr kormpons

Modyre HopManu3auuL — PUALME UMBYALCHBIX  IKCAOHEHULGALHBIL cuzHaa no

|
|
|
|
| cueHana noMex Qubmp
| 7 ~
|
|

|
|
|
|
: yomabkav min, max
7 — |
w /lueuias | wh/
Al N Modyns kagpexuuy | | 8 =
(uzHan | ) Tp+1 bxacoeo cuznana |
CAUT | o% 7 :
| (apaemps! ) - il Wamepgedc
: Kanudpobky Tadmua koopeuman l : Texeq R5-465
| 5 2 - MUHEQRUIAYUL (uzrg//a R OIoF :
: - |7 = X 1Y |
! /ueapu30BanHas | :
| IS ,
i |

PucyHok 3.3 — briok-cxema obpabomku aHarn0208020 8xoda
Ha pucyHke npuHsTbl cnegyowme 0603Ha4YeHus:

1. Mopynb Hopmanusauum curHana. Moagynb HoOpmanu3yeT BXOOHOW aHarnoroBbli  CUrHan.
OnpepenseTca napameTpaMu « HWXHWIA Npeden LWKanbl BXOAHOro curHana» u «BepxHun npeaen wkansl BXOOHOTO
curHana». BaxHon dyHKuMen JaHHOro moaynsi ecTb KOHTPONb AOCTOBEPHOCTUM AaHHbIX. B cnyyae Bbixoaa
aHanorosoro curHana Ha 10 % 3a AuanasoH M3mMepeHusi, KOTOPbIA YCTaHaBNMBaeTCA Npu Kanubposke, MOAymb
nocblNaeT curHan O HeJOCTOBEPHOCTU AaHHbIX B KaHane: B peructpe, KOTOpbi COOAEPXUT 3HAYeHue BXOAHOro
curHana B copmate Integer, yctaHaBnuBaeTcs 3HadeHue "32767", B peructpax, KOTopble cogepxaT 3HayeHue
BXOAHOro curHana B chopmarte Float, yctaHaBnuBatoTcsa 3HaveHus "65535", a B peructpe "KOHTporb 4OCTOBEPHOCTH
OaHHbIX" B HyNeBoM buTe ycTaHaBnvBaeTcs nornyeckas "1".

2. MapameTpbl kKanubpoBku. OnpegensaoTca napameTpamm "KannbpoBka HayanbHOro 3HayeHWs LiKarnbl
aHanorosoro BxoAa" n "KannbpoBka KOHEYHOro 3HayeHus LuKanbl aHanoroBoro Bxoga“. MapameTpbl kannbpoBku
U3MEHSITCS NpU nepexode Ha Apyrov Tvn AaTtumka. MogpobHee o kanMbpoBkax aHanoroBbiX BXOAOB CMOTPUTE B
pasgene 5 gaHHOro pykoBoAcTBa.

3. PunbTP MMNYNbCHLIX Nomex. Vcnonb3yeTca AnA nodaBneHns UMMynbCHbIX nomex. Onpegensertcs
napametpoM «MakcumanbHasi ONWTENbHOCTb WMMYNbCHOW nomexuy». Ecnn B kakom nmbo uukne usamepeHusi
TEXHOOIMYEeCcKoro napameTpa obHapy>XeHO ero nsmeHeHne, To NpeanonaraeTcs BO3MOXHOCTb AENCTBUS NMOMEXMN 1
BbIXOAHOW curHan cdopmmpyeTtcs (C y4eTOM YCpeOHEHUS M3MEPEHHbIX 3HaYeHWI) No NCTEYEHUN YCTaHOBIIEHHOIO
BpeMeHW AnutenbHocTM nomexu. PaboTta paHHOro dunbTpa BHOCUMT  [OOMNOMHWTENbHOE TpaHCMopTHOe
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3anasgbiBaHne B CUCTEMY PerynvMpoBaHus, KOTOpOe paBHO BenuuunHe napameTtpa «MakcumanbHas AnuTenbHOCTb
UMMYNbCHON MoMexu». MNMoaToMy BCcerga HyXXHO CTPEMUTLCS MUHUMU3MPOBATL AaHHbLIA napameTp.

4. JKcnoHeHUuManbHbIM GuUNbTP. PUnNLTP Mcnonb3yeTcss ANs NogaBfeHus nomex obuiero Buaa U
onpepensieTcs napameTpoM «locTosHHasA BpeMeHu undpoBoro hunstpar.

5. lkana BxogHoro curHana. OnpepgenseTtca napaMmeTpoM «Tun LwKanbl BXOAHOrO curHana». JToT
MoAynb nuHeapusyeT U MacliTabupyeT BXOAALWMIA CUrHam COrfacHO 3af4aHHOM Mofb3oBaTenieM HOMWHAaMNbHON
CTaTUYECKON XapaKTepUCTUKM AaTumnka, KOTOPbIN NOAKMIOYEH K AaHHOMY BXOAY.

6. Tabnuua KoopAauHaT nuHeapusauuum curHana. [aHHaa Tabnuua onpegenseT KoOpAMHaTbI
nonb30BaTeNbCKON NMMHeapu3aumn.

C noMoLLbio NMHeapusauum MOXHO MPOU3BOAUTL, Hanpumep, M3MepeHne eMmKocTen B NuTpax, meTtpax
KyBuryeckunx unu kunorpammax npoaykra, B 3aBUCUMOCTU OT U3MEPEHHOIO BXOLAHOIO CUrHana ypoBHS B €MKOCTH.

Mpn nHAMKaLUM NMHeapu3oBaHHOW BENWYUHBLI ONpeaenslLMMU NapameTpaMy SBASIOTCA HavarnbHoe U
KOHeYHoe 3HadeHwue LKanbl (MPOLEHTHOE OTHOLLEHWE K AManas3oHy U3MepeHus) a Takke 9KBUAUCTaAHTHbIE OMOPHbIE
TOYKM NMHeapwusaumn. Kpmveas nuHeapusaunm MMeeT «nNpenomMeHnsa» B ONMOPHbIX TOYKaX.

OnpegeneHne onopHbIX TOYEK NIMHeapu3auumn

Bbibop HeobxoanMoro konmyecTsa y4acTkoB fiMHeapu3aLumn NponM3BOAMTCSA U3 coobpaxkeHnst obecneveHus
HeOoOX0AMMON TOYHOCTUN N3MEPEHNS.

Mocne onpepeneHusa HeobxoAMMOro KonmuyecTBa Y4YacTKOB NUHeapu3aumm Heobxoammo 3agjaTb ero B
napameTpe "KonMyecTBo y4acTKOB NMHeapu13aLumnm aHanoroBoro sxoaa".

[na kaxgoro 3HaYeHust uHanumMpyemoro BxogHoro curHana Yi (B TEXHMYECKUX eauHmuax ot MuHyc 9999
o 9999) BbYMCAMTE COOTBETCTBYIOLLYIO (PM3NYECKYI0 BENWYMHY U3 COOTBETCTBYIOLMX YHKLMOHAMbHBLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpaduyeckm M3 COOTBETCTBYHOLLEN KpuBOW (Npu
Heo6X0AMMOCTU WMHTEprNonMpoBaTh) U 3afaTb 3HAYeHWE AN COOTBETCTBYHLLEN OMOPHOM BENWYMHbI BXOAHOMO
dumsuyeckoro curHana Xi (B %, ot 00,00% po 99,99%).

CootBeTcTBytome 3HadeHus Xi (B %, ot 00,00% no 99,99%) BBoasATca B napameTpax "Abcumcca”.

CootBeTtcTBytoWMe 3HadeHus Yi (B TeXHWYeCKMX eauHuuax ot MuHyc 9999 po 9999) BeogdAtcs B
napametpax "OpauHara”.

Mpumep 1. JluHeapusaumua curHana, nogaBaemoro Ha (PyHKUMOHamNbHbIW GNOK HOpManusauuum u
MaclitTabupoBaHus, NnpeacTaBreHHasn rpadmyecku (KpuBon)

Y. °C Wnavumpyemoe 3HaueHne PeanbHas xapakTepucTika, TuHeapn3oBaHHast
3
5 A B TexHMveckuX eauHmMLax pencTaBneHHas rpacnyeckm apaKTepuCcTMKa
pavHaTta T A
3-ro yqacrtka 999.9 :
s wrersrmene e # @ & 8 8 epvereraeTRE @ 8§ & 3-n '
750.0  OpavnHara : yY4ACTOK :
2-ro y4yacTtka ' :
2-i : :
OpavHata y4acTok ' .
1—rcF>) yyacTka 3800 nnannrg 3 ' :
; ' . 100 %
1 : : " BXOAHOrO
5 ;
yuactox . Abcumcca « A6cuucca A6cuncca ' ovrHana
. 1-ro yuactka ' 2-r0 yyactka 3-ro yqacmv
T 1 —
HavansHoe 20.00 60.00 99.99 X, %

3Ha4eHne

PucyHok 3.2 — pacbuk nluHeapu3o8aHHO20 cuzHana

7. Moaynb KOppeKuuu aHanoroBoro Bxoga. B atom moayne curHan, npeobpasoBaHHbIv B NpeablayLmnx
6riokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTteneM (ypoBeHb COR) 3HaveHve. 3HayeHne KoppeKkumMn CymmupyeTcs ¢
BXOZHbLIM CUrHarNoMm Unu BbluMTaeTCsl OT BXOAHOIO CMrHana, B 3aBUCUMOCTU OT 3HaKa BeNMYMHbI KOPPEKLMN.

8. Moaynb KOHTpONA curHana no ycraBkam min, max. B atom mogyne BXxofHoW curHan cpaBHUBaETCS C
yCTaBkamMy curHanmMsaumMm min M max M Mpu BbIXOAE 3a 3TW YCTaBKM Ha nepeaHen naHenu cpabatbiBaeT
COOTBETCTBYIOLLNIA UHAMKATOP.

4 Ncnonb3oBaHUe No Ha3Ha4YeHuo

4.1 3KCI'I.I1yaTaL|VIOHHbIe orpaHuy4yeHusa npun ucnofib3oBaHMn moayns

4.1.1 Mecto yctaHoBku moaynsa RIO-Al4 gonmxHo oTBeyvaTb creayowmmM yCroBusaMm:

- obecneunBaTtb yA06HbIE YCNOBUS ANt 06CNYXNBAHUS U JEMOHTaXa;

- Temnepatypa W OTHOCUTENbHasi BAXHOCTb OKPYXalLEero BO3gyxa [OOJKHA COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOrO UCMIONTHEHUST MOAYIS;

- OKpYXXawlllas cpeda He OOfkHa copep)kaTb TOKOMPOBOASALLMX NPUMECEN, a Takke Npumecen, KoTopble
BbI3bIBAOT KOPPO3UIO AeTanen moayns;
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- HanpsXXeHHOCTb MarHUTHbLIX NOMEeN, BbI3BaHHbLIX BHELUHUMW UCTOYHUKAMM NEPEMEHHOrO Toka YacTtoTon 50
"4 MNK BbI3BAHHBLIX BHELLUHUMW UCTOYHUKaMM NOCTOSAHHOIO TOKa, He AorkHa npesbiwats 400 A/m;
- napameTpbl BUOpaLmmM JOMKHBI COOTBETCTBOBATL MCMoNHeHuto 5 cornacHo TOCT 22261.

4.1.2 Mpwu akcnnyaTtauum MOAyns HeobxoOuMO UCKMOYUTB:
- nonagaHve TOKONPOBOASALLEN NbIW UK XUAKOCTU Ha MOBEPXHOCTb MOAYINS;
- HanM4Me NOCTOPOHHMX MPeaMeToB BONM3N MOAYNS, YXYALLAIOLMX ero eCTECTBEHHOE OXNaxaeHue.

4.1.3 Bo Bpems akcnnyaTauum HeoGXoauMo CrieauTb 3a TeM, YTobbl NoAcoeaAnHEHHbIE K MOAYII0 NpoBoAa
He nepenamMbiBaniicb B MECTaX KOHTaKTa C KneMmamy U He UMEN NOoBPeXaeHNA U30NsALUN.

4.2 MoaroToBKa MoAyns K UCMONb30BaHUIO
4.2.1 Ocsoboante Moayrb OT yNakoBKK.

4.2.2 MNepen HavanoMm MoHTaxa Modyns HeobGXoAMMO BbIMOMHMTL BHELWHMI ocMOTp. [Mpu atom obpatuTb
0cobeHHOoe BHMMaHWe Ha YMCTOTY NMOBEPXHOCTU, MAPKMPOBKN M OTCYTCTBME MEXaHUYECKNX MOBPEXAEHUN.

4.2.3 YctaHoBuTe moaynb Ha DIN-penbc cornacHo pucyHky 4.1:
1 yCcTaHOBMTE BEPXHIO0 YaCcTb MOAYNSA Ha penbC;
2 NoBepHWTE MOAYMb BHW3 A0 3alleNKnBaHus.

7 2

PucyHok 4.1 — Cxema kpenneHusi Mmodyrsi Ha DIN-pensce

4.2.4 BHUMAHMUE!!! Tlpn nogkmtodeHnn moayns RIO-Al4 cobniopaTe ykasaHuss mep 6GesonacHocTu
pasgena 6.2 HacTosILLEN UHCTPYKLMUU.

4.2.5 KabenbHble cBa3n, coeamHsowme moaynb RIO-Al4, noagkntovaloTcs Yepes KneMMbl COeOUHUTENbHBbIX
pasbeMOB B COOTBETCTBUM C TpeboBaHmAMY AencTByowmx "lMpaBun yCTpONCTBa 3NEKTPOYCTaHOBOK".

4.2.6 TMopgkniodyeHne BxoOoB-BbixogoB Kk Mogynio RIO-Al4 npou3BoasitT B COOTBETCTBUM CO CXEMaMu
BHELLUHMX COeAVHEHWIA, NPUBEAEHHbIX B NpuUnoxeHun b.

4.2.7 Tlpu NOAKMOYEHUN JNUHUA CBSA3M K BXOAHBIM M BbIXOAHBbIM KeMMaM MpuUHUManTe Mepbl Mo
YMEHDBLUEHNIO BIUSHUS HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (UNKN) BbIXOAHbIE LUyMOnoAaBnsoLme
GunbTpbI (B T.4. CETEBLIE), LUYyMONOAaBnsowme GunbTpbl Ans nepndepuinHbIX YCTPOUCTB.

4.2.8 He gonyckaeTtcst 06beanHaTb B OOHOM Kaberne (kryTe) uenu, No KOTOpbIM NepeaarTcs aHanoroBble,
WHTEP(ENCHbIE CUrHAMbl U CUMbHOTOYHbLIE CUIHANbHbIE WM CUIBHOTOYHbIE CuUMOBble Lenu. Ons ymMeHblueHus
HaBEAEHHOro LyMa OTAENUTE MNMHUWM BbICOKOrO HAaMPSHKEHWUS UMW NUHUK, NPOBOASALLNE 3HAYUTENbHbIE TOKM, OT
OpyrMx nuHUR, a Takke u3berante napannenbHoOro unM obLLero MNOAKMIYEHUSI C NMHUAMU MUTaHUS MNpu
NOAKIIOYEHUN K BbIBOAAM.

4.2.9 HeobxoaMmoCTb 3KpaHUpOBaHWsi kabenen, no KOTOpbIM nepedaeTcss WHopMauus, 3aBUCUMT OT
OINMWHbI KabenbHbIX CBA3EM M OT YPOBHS MOMEX B 30He MpoknagkM kabens. PekomeHayeTcsi MCnonb3oBaThb
nsonupyrowme Tpyoku, KaHanbl, TOTKMA UM SKPAHMPOBAHHbIE JIMHUN.

4.3 KoHndurypupoBaHue moagynsa aHanorosoro Besoga RIO-Al4

Mopaynb ananorosoro Beoga RIO-Al4 koHurypupyeTcsa Yepes ranbBaHUYeCcKU pasferneHHbln uHTepderc
RS-485 (npotokon ModBus).

KoHdpurypupoBaHne moayns ocyliectsnsgeTcs ¢ nomoLbto nporpammHoro naketa MUK-Kondpuryparop.

MapameTpbl kKoHGUrypaumm mogyns RIO-Al4 coxpaHsitoTca B 3HEProHe3aBMCMMON NaMsTy.
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Moaynb aHanorosoro BBoga RIO-Al4 koHdUrypupyeTcs B criegyrollen nocrnenoBaTeribHOCTU:

Mpumeyanune. Mogyne RIO-Al4 noctaBnseTcs 3akasyuky C ycTaHoBreHHow nepembiykon JP10 (pexum
KOH(Urypaumm ceTeBbix napameTpos, 6onee nogpobHo cMm. n.3.3).

4.3.1 MogkntounTe mogynb RIO-Al4 no wHTepdeicy RS-485 (pasbem X7) yepes 6rnok npeobpasoBaHus
curHanoB wuHTepencoB bll-52 (RS-485 «» USB) wnu BlI-485 (RS-485 « RS-232C) k komnbloTepy.
PekomeHaoyemasn cxema nogknoveHns nHTepdenca nokasaHa Ha pucyHke b.2.

4.3.2 TlMopatb nuTaHve Ha Mopaynb aHamnoroBoro BeBoga RIO-Al4. Tpy 3TOM [OMKeH 3acBeTUTHCA
nHgukaTop PWR.

4.3.3 3anyck MUK-KoHdurypaTopa

3anyck koHdurypaTtopa MIC-Configurator BbinonHsaeTcs Boibopom n3 meHo "lyck" cooTBETCTBYOLLErO

apneika (Myck » MNporpammel » Microl » Mic-Configurator » MIC-Configurator). OkHO nporpaMmMbl NpuBeAeHo Ha
puc. 4.2.

PucyHok 4.2 — OkHo 3anycka MIC-Configurator

4.3.4 Nonck moayns B ceTu

Ona noucka mopyns HeobxoaMmo HaxaTb KHormky «[lMowuck» (1), mocne yero Ha 3KkpaHe oToGpasuTcs
OManoroBoe OKHO «[JoCTynHble YCTpoWcTBay». B AaHHOM MeHIo ocyLLecTBnAeTCA NoMck NpnubopoB, NOAKIIOYEHHbIX K
BbibpaHHomy COM nopTy 1 paboTarowmx Ha ykasaHHOW CkopocTn obmeHa. [insg novncka HeobxoaMMO HaXaTb KHOMKY
«Mownck» (2), nocne Yero B MHOOPMaLMOHHOM OkHe ByayT BbiBeEeHbl AOCTYMNHbIE yCTponcTBa (cM. puc 4.3). danee
Heo6X0AMMO WK ABOWHBLIM KIMMKOM MbILLIM MO HaWAEHHOMY YCTPOWMCTBY, UNKU Haxas knaeuwy "PegaktuposaTtb” (3),
noaTeepanTb (4) 1 cuntatb napameTpbl Mogyns (5).

MpumeyaHune. Ecnv moayne He HangeH B ceTu, TO HEOBXOAUMO MPOBEPUTL NPaBUIBHOCTbL NOAKMIOYEHNS
uHTepderica.

(7 =y
JlocTynHbie ycTpoucTea T

MIC-Canfigurator

CrUcoK YETEHOBNEHIX YCTPOVCTE:
<anpec>
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<001>RI0 414 111.04 o

YuTtaTb KOHDMIypauMio
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PeaakTtuposate | | Cancel |

PucyHok 4.3 — [Nouck docmyrHbIX ycmpoucme u cHumbi8aHue napamempos Mooyrs

4.3.5 PepgaktupoBaHue KoHcdurypauum

[na pefakTMpoBaHUs CeTeBbIX MapameTpoB U PeXUMOB paboTbl MOAyNns Heobxoanmo BblbpaTb OAWMH U3
cooTBeTcTBYIOWMX BrokoB ("Brnok ceteBoro obmeHa", "Pexvmbl moaynsa"), nocne Yero B HWKHEW YacTu akpaHa
OTKpOIOTCS HeobXoAUMble NapameTpsbl.
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PucyHok 4.4 — PedakmuposaHue KoHgbuaypayuu

B paHHbIX 6riokax KOHUrypupytoTcs:

1. Pexumbl paboTbl moayns (6nok "Pexumbl mogyna"):
- Pexvm pabotbl moayns;
- KomaHaa cnexeHus 3a ceTbio;
- Tanm-ayT oTCyTCTBUSI OOMEHA Mo CeTw.

2. CeteBble HacTpoWku (brok "Bnok ceTteBoro obmeHa"):
- CeTeBoM agpec;
- CkopocTb 06MeHa;
- KoHTponb yeTHOCTY;
- Cton 6ur.

AHarnoroBble  BXxOObl  KOH(UrypupytoTcs € nomowbo  6rokoB  "Bnok  Hopmanu3aumm  wu
macltabuposaHnsa1+4" n "bnok curHanmsauum 14"
B naHHbIX 6nokax koHUrypupyoTcs:
1. Bnok Hopmanusaumm n macluTabrpoBaHus:
- Tyin aHanoroBoro BX0AHOrO CUrHana;
- Tvin WKanbl BXOAHOTO CMrHana;
- HwxHui npepen wkanbl BXOAHOrO CUrHana;
- BepxHui npegen wkanbl BXOAHOTO CUrHana;
- MNonoxeHve geummanbHOro pasaenuTens BXOAHOMO CUrHana;
- MocTosiHHasi BpeMeHU BXOOHOro LMdpoBoro unsTpa;
- MakcmmanbHas onuTenbHOCTb MMMYIIbCHOM NMOMEXU Arst BXOOHOIO CUrHana;
- KoadhbhmumeHT koppekuum (CMeLLeHMe) BXOOHOTO CUrHana;
- MeTop TeMnepaTypHOW KOppEeKLUMM BXOLHOMO CUrHana;
- 3Ha4eHne TemnepaTypbl B PEXUME PYYHOWN KOPPEKLMM BXOAHOMO curHana oT Tepmonap.

2. Bnok curHanusauum:
- TexHonornyeckas curHanusauus MIN;
- TexHonornyeckas curHanusaums MAX;
- Mnctepesnc TexHonornyeckon curHanusaumm MIN, MAX.

MpuMeyvaHue. Mocne 3aBeplieHUs BHECEHUI W3MEHEHWt B HACTPONKM HeoBXoaWMo 3anucaTb W
COXpaHUTb KOHUrypaLmio Moayns (HaxaTb KHOMKY "3anucaTtb KOH(MrypaLumio”, U B OTKPLIBLLEMCS OKHE YCTaHOBUTb
ranoyky "CoxpaHuTb MOnb3oBaTenbckue HACTPOMKW'), MHAYe Mocrie OTKIYEeHUst MUTaHUS HAcTPOMKW Mogynst
OCTaHyTCsl NpeXHUMU 6e3 U3MEHEHNSI.
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4.3.6 U3meHeHne ceTeBbIX HACTPOEK MOoAYnA

Moaynb RIO-Al4 nocTtaBnsieTcs 3aka3umky C CETEBbIMU HACTPOMKaMM MO ymon4yaHuto (Tabnuua 4.3.6).
Ecnu B ceTn npegycmartpuaeTca ogHOBpeMeHHasi paboTa HECKOMbKUX MOAYNew, TO KaxaoMy n3 HuX Heobxoammo
npucBOUTL CBOW aapec.

Tabnuya 4.3.6 — Hacmpodku o ymonyaHuro uHmepgpetica RS-485 modynsa RIO-Al4

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

M3meHeHne ceTeBbIX HaCTPoOeK mMoAyna nNpoOUCXOOUT TOJIbKO B peXume KOHC*)VII'ypaLI,VIVI ceTeBbIX
napamMeTpoB crneayowmnm 06p830MZ

4.3.6.1 Ob6ecTounTb MOAYIMb, CHATb C LUMHbI U YCTaHOBUTbL nepemblyky JP10 (nonoxeHune — cm. puc. 5.1),
nocne 4ero ycCTaHOBWUTb MOAYMb 06paTHO Ha WKHY. Moaynb nepengeT B pexvmMm KOHMUrypaumm ceTeBblX HAaCTPOEK,
0 4yem ByaeT cBuaeTenbcTBOBaTh MUraHme ceetogmona "PWR" Ha nepeaHen naHenu npubopa.

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

4.3.6.3 Nocne aToro OTKPOKTCA ceTeBble NapaMeTpbl MOAYNS.

4.3.6.4 TpousBecTn HeoOXOOMMblE W3MEHEHUA B HACTpOMKax, MOCMe Yero 3anucatb U COXpPaHUTb
KOHMrypaumio mogyns (HaxaTb KHOMKy "3anucaTb KOHUrypaumio”, n B OTKPbIBLUEMCS OKHE YCTaHOBUTb ranouyky
"CoxpaHuTb MoNb30BaTENbCKUE HACTPOMKK").

4.3.6.5 O6ecTounTb MOAYMb, CHATb C LUMHLI U Pa3oMKHYTb nepemMbiuky JP10, nmocne 4ero yctaHOBUTb
npubop 0bpaTHO Ha LLWHY.

4.3.6.6 B MUNK-KoHcurypaTope HaxaTb kHOMKy "[locTynHble ycTponcTsa" v nNpov3BeCTM MOWCK MOZyns
cornacHo nyHkty 4.3.4.

4.3.6.7 Mogynb OOMMKEH ONpeaennTbCsa B CETU C HOBbIMU CETEBLIMU HACTPONKAMU.

4.4 MNMpoBepka moayns

[ns npoBepku Moaynd Ha naHenn MHCTPYMEHTOB HaXXMUTE KHOMKY BbI30OBa OKHA NPOBEPKU (CM. puc. 4.4).

P "
[ Nposepka - :—:— @_@Iﬁ

I[ucrmen Tun Mun. Makc.

80.49 KBaj. , THHeHELIH 100 %
- _ [ 0 J100%]
ERROR KBajl. , THHeHHBIH 100 %
| ERROR | [ 0 J100%]
m
| o

| —] ]
| —| 0 ]
| —] 0 ]

OFFLine

PucyHok 4.5 — [Nposepka modyns

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

4.4.2 Haxmute kHonky "OFFLine" ana nepexofa B OHManMH-peXUM MOHUTOPUHIa COCTOSHUS aHaroroBbiX
BXOAOB (Hagnuch npu aTom nameHutcd Ha "ONLine").

4.4.3 BBepns HeobxooMmoe 3HaueHme C NOMOLLbIO 3a4aTymKa curHana, NPOKOHTPONUpYUTe BENUYNHY BXOA4A
B OKHe "[lucnnen” B KOHTPOSbHbLIX TOYKaX. 3HA4YEHME BXOAHOrO cMrHana AomKHO M3MEHATLCS Ha OTPe3Ke OT Havana
[0 KOHLA LWKanbl C 3afjaHHON NOrpeLlHOCTbo. Ecnmn BxogHOM curHan BuIMAET 3a AnanasoH namepenus Ha 10 %, To B

okHe "[Oucnnen" noasutcs Haanucb "ERROR".
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5 KannbpoBka aHanoroBbIX BXOAOB MOAYNA

Kanubposka npubopa ocyuiectensieTcs:

e Ha 3aBope-u3rotoBuTeNe Npu Bbinycke npubopa,
e [Monb3oBaTenemM npv NOArOTOBKE K MOBEpKe (KanubpoBke).

MNepepn Havanom KaJ'IVI6pOBKVI aHanoroBbIX BXO40B HE0b6Xoanumo NnpuBECTUN B COOTBETCTBYHOLLIEE NOJTIOXEeHNe

nepemblYkn Ha nnaTe MoAayns. Tunbl BXOAHbLIX CUTHAMNOB M MOMOXeHWe nepemblyek npuBefeHsl B Tabnuue 5.1 u Ha
pucyHke 5.1.

Tabnuya 5.1 — NonoxeHusi nepembiHek 0551 pasHbIX MUMo8 8X00HbIX CU2HaI08 U npedesibi Kanubposku

MNpenenbHbie MpeaenbHble 3Ha4YeHUs MonoxeHue nepemMblyek Ha
Kon Tun MpapympoBouHas MHAMLMpPYEMbIe BXOAHOrO CUrHana npm MoAayre BXOOOB

Bxoma| marumka | X@PaKTepucTiMka 3HayYeHus npu kanuGpoBke npuGopa (pucyHok 5.1)

n HCX KanubpoBke HauvanbHoe | KoHneunoe | Al Al2 Al3 Al4

npubopa 3Ha4YeHue 3Ha4YeHue JP1 JP2 JP3 JP4
0001 0-5 mA n } 0.0...100.0 % 0 MA 5mA
WHelHas wnn B

0002 | 0-20 mA KBappaTtuuHas YCTaHOBMEHHbIX 0 mA 20 wA [2-3] [2-3] [2-3] [2-3]
0003 | 4-20MA | nuneapusosaHHas TEXHNYECKNX 4 mA 20 mA
0004 0-10B eauHMLax 0B 10 B
MpumeyaHue. [Ans NnogKNOYEHNS 4aTYUKOB C NACCUBHBIM BbIXOAOM nepeMblykn JP1+JP4 HeobxoanmMo ycTaHoBUTL B
nonoxexve [1-2] (bonee getansHo — cM. npun. b.2)

PucyHok 5.1 — [lonoxeHue nepembivek Ha riame mMooyris (Kopryc MoOyns CHAM)
Mopanok KannbpoBKM:
5.1 Hactpowite mogynb Ha He06XOAUMBIN TUMN CUrHaNa cornacHo NyHKTy 4.3.5 AaHHON MHCTPYKUUN.

5.2 MopgkntounTe k aHanoroBomy Bxody Al mogynsa RIO-Al4 anddepeHumnanbHbii BonbTMeTp B1-12 nnm
Opyrov 00pasuoBbIf UICTOYHMK CUrHarna CorfiacHo cxeme, NpeacTaBneHHom Ha puc. b.2.

5.3 Ha naHenu MHCTpYMEHTOB HaXXMUTE KHOMKY Bbl30Ba OKHa KannbpoBku Moayns.
5.4 B none (1) BbiGep1Te HOMEP aHaNoOroBoro BXoAa, KOTopbl HeobxoamMmo kannbpoBaThb.

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 cunsTpa 1 PUnbTpa UMMYMbCHbIX MOMEX.

5.7 Ecnn B npouecce HacTpaMBaHMs aHarioroBoro Bxoga ObINO BBEAEHO CMeELLEeHWe, TO OTKMYNTE €ero:

HaxxmuTte KHorky (7) "Kopp.", yctaHoBuTe B none "Koppekuus Al" 3HaveHne "0" 1 HaxxMuTe KHOMKY .

5.8 YcrtaHoBMTE NpU MOMOLUM MCTOMHMKA CUrHana BeSMYMHY, COOTBETCTBYIOLLYIO 0% pwanasoHa B
3aBUCUMOCTHM OT TUNa BXOAHOro curHana.




bes nazsanun - MIC-Configurator =y
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PucyHok 5.2 — OkHo kanubposku mModyrsi

5.9 Haxmwute kHonky (4) "Utenue". B none (6) B okHe "kog ALIM" yctaHoBuTCcst 3HayeHue kopa AL,
KOTOpOE He JOMKHO BbIXOAWUTb 3a Npeerbl, ykasaHHble B okHax "Hwx. npegen MuH." n "Hux. npegen makc." (cm.
Tabn. 5.1). Ecnn 3navenne koga ALIIN He BXOAMT B yKka3aHHble npefernbl, TO He0bXo0AMMO NPOBEPUTL KOPPEKTHOCTb
MOAKIIOYEHUSA UCTOYHMKA CUrHana unum ero 3HadveHue. Ecnu 3HaveHve koga AL KoppekTHoe, TO HaXMWUTE KHOMKY
(4) "3anucb".

5.10 B okHe "Oucnnen" npoKOHTPONMpPYNTE 3Ha4YEeHNe NPOHOPMUPOBAHHOIO BXOOQHOIO cUrHana.

5.11 YcraHOBWMTE NPV MOMOLLM MCTOYHMKA CurHana BenuuduHy, cootBeTtcTtBylolyo 100% AuanasoHa B
3aBUCKHMOCTM OT TUMa BXOAHOIO CUrHana.

5.12 Haxmute kHonky (4) "Utenne". B none (6) B okHe "kog ALM" yctaHoBuTCcSA 3HayeHume kopa AL,
KOTOpOE He JOMKHO BbIXOAWTb 3a Npeernbl, yka3aHHble B OkHax "Bepx. npegen muH." n "Bepx. npeaen makc." (M.
Tabn. 5.1). Ecnu 3HaveHne koga AL He BxoaWT B yka3aHHble npeaensl, TO He06XoANMMO NPOBEPUTL NMPaBUNBHOCTb
NMOAKIIOYEHUSA UCTOYHMKa curHana. Ecnn 3Haveruve koga AL koppekTHoe, TO HaXMuTe KHOMKY (4) "3anuce".

5.13 B okHe "[Oucnnen" npoKOHTPONMPYNTE 3Ha4YeHNe NPOHOPMUPOBAHHOIO BXOAHOIO CUrHana.

5.14 Ecnu curHan Heo6xoaMmo NOAKOpPeKTUpoBaTh, TO B none (8) HaxmuTte kHonky "Pydy.", kHonkamu "Min"
unn "Max" Bbibepute 3HaveHue, KOTopoe Heobxoaumo KoppekTupoBaTb, M kHomkamu [0.001], [0.01], [0.1], [1]
yCTaHOBUTE HEOBXOAMMOE 3HaYeHe.

5.15 [nsa npoBepKM KOPPEKTHOCTW kanubpoBku Haxmute kHomky (9) "OwnanH". Beas Heobxogummoe
3HayeHe C NOMOLLIbI0 3aJaTuuKka curHana, NPOKOHTPONMPYNTE BENUUMHY BxoAda B OkHe "[ucnnent”" B KOHTPOMNbHbIX
TOYKaX. 3Ha4YeHMe BXOLHOrO CUrHana JOJPKHO U3MEHATBCS Ha OTpe3ke OT Havana [o KOHUa LWKarnbl ¢ 3a4aHHON
MOrpeLIHOCTbHO.

5.16 Ecnn HeobGxoaAMMO BBECTM CMELLEHME aHaNoroBOro BXxoAa, TO HaxmuTe kHonky (7) "Kopp.",

yctaHoBute B none "Koppekuus Al" HeobGxooumoe 3HaYe€HUE U HaXMUTE KHOMKY ; UMW HaXMUTE  KHOMKY
"BbIkntodeHo" (npu 3aTOM Hagnucb M3MeHuTca Ha "BknioyeHo") u kHonkamu [0.01], [0.1], [1], [10] yctaHoBMTE
HeobXxoAMMOoe 3HaYeHME CMELLEHUS, KOHTPONUPYS NpU 3TOM 3HA4YEHNE aHaNoroBoro Bxoaa B okHe "ducnnen”.

5.17 HaxxmuTe kHonky (10) "CoxpaHuTb".

Tabnuua 5.1 — [Juana3oHbl MUHUMAaIbHBIX U MakCUMasibHbIX 3Ha4eHUll aHano208020 cueHana e kooe ALl

Kon 3HauyeHus1 BxogHoro curdana ALN
BXxoaa Tun gaTymka
Al 00.tP MuHumanbHoe MakcumanbHoe
0001 o1 0 MA 0o 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 obcnyxmBaHue

6.1 Obwume ykasaHus
TexHnyeckoe 06CJ1Y)KVIBaHVIe 3aKn4vaeTcAa B nposegeHnmn pa60T MO KOHTPOJIK0 TEXHNYECKOIo COCTOAHNA U
nocnepymowemMy yCTpaHEeHUI0 HefOCTaTKOB, BbISIBMIEHHbIX B MNpOLEcce KOHTPOMs;  NpodunakTu4eckoMy
O6Cﬂy)KVIBaHVIIO, BbINONTHAEMOMY C yCTaHOBJ’IeHHOVI nepnoan4HoOCTbio, ANUTENbHOCTBIO 1 B onpedesieHHOM nopsaake;
YCTpaHEeHU0 OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CWUNlaMW nepcoHana, BbINOJHAKWEro TexHun4eckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH
MpeHebpexeHne mepaMmu NPeaOCTOPOXKHOCTUA U NpPaBUlaMM 3KCNnyaTauum MOXeT cTaTb NPUYMHON
TPaBMUpPOBaHUA NepcoHana nnun noppexaneHunsa OﬁOpyAOBaHMﬂ!
ﬂnil obecneyeHusi 6e3onacHOro McCNosib3oBaHus 060pyAOBaHMH HeYKOCHUTEeJIbHO BbINONHANTE
YKa3aHusA AaHHOVI rnaBebl!

6.2.1 Bugom onacHoctu npu pabote c RIO-Al4 ecTb nopaxatollee OEWCTBUE 3IMEKTPUYECKOro TOKa.
MCcTOYHMKOM OnacHOCTH eCTb TOKOBEeAYLLME YacTu, KOTOPbIe HAaXoAATCA NoA Hanps>KeHNeM.

6.2.2 K oakcnnyaTauun moayns gonyckawTcs nuvua, umelowme paspeweHue aAns  paboTbl B
anekTpoycTaHoBKkax HanpsxeHnem go 1000 B n nayumsLume pykoBoACTBO NO 3KCNnyaTaumm B NOSIHOM obbeme.

6.2.3 Okcnnyatauusi MoAoyns  paspeluaeTtcs NpuW HanuuuM WMHCTPYKUUKM MO TexHuke 6esonacHocTw,
YTBEPXOEHHOW  MpeanpusTueM-noTpedbutenem B YCTAaHOBIMEHHOM MOPSAKE W y4MTbIBAlOWEN —cneumduky
NPUMEHEHNsT MOAynsi  Ha KOHKpeTHoM obbekTe. [lpy MOHTaxe, Hanagke MW 3Kcnnyatauum Heobxoanmo
pykoBoacTteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTuyeckme paboTbl [OJMKHbI MPOBOAUTLCA MPU  OTKIIKOYEHHOM
ANEKTPONUTaHWN.

6.2.5 MNpu pasbopke moayna AN yCTpaHeHUs1 HemcnpaBHOCTEN NpuBop OOMmMKeH OblTb OTKIIOYEH OT CETU
ANEeKTPONUTaHuS.

7 XpaHeHune u TpaHCNnopTUpoOBaHue

7.1 YcnoBusa xpaHeHUss moayns

7.1.1 Cpok xpaHeHus B NoTpebuTenbckon Tape - He 6onblue 1 roga.

7.1.2 Mopynb LOMKEH XPaHUTBLCSA B CYXOM Y BEHTUMPYEMOM MOMELLEHUN NPY TEMNEPaType OKpPYXatoLLero
Bo3gyxa oT muHyc 40 °C go nntoc 70 °C u oTHocuTenbHon BriaxxHocT oT 30 go 80 % (6e3 koHgeHcauuu Bnarm).
[aHHble TpeboBaHUS ABMAOTCA PEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B NOMELLEHUN He [OSMKEeH copepxaTtb Mbiiv U MPUMECH arpeccuBHbIX NapoB W rasos,
BbI3bIBaIOLLMX KOPPO3WNIO (B YACTHOCTM: ra3oB, COAEPKaLUMX CEPHUCTbIE COEANHEHUS UNN aMMUaK).

7.1.4 B npouecce XpaHeHUs uNW 3SKCMniyaTauum He KnaguTe Tsxenble npeameTsl Ha npubop u He
noaBepraiTe €ro HWKakoMy MexaHW4ecKOMY BO3OEWCTBUIO, TaK KakK YCTPOWCTBO MOXeT aedopmupoBatbCcs U
noBpeauTbCA.

7.2 YcnoBua TpaHCNOpTUPOBaHUA Moayns

7.2.1 TpaHcrnopTupoBaHWe MoAynsi B YNakoBKe MNPeanpuUATUS-U3roTOBUTENS OCYLLECTBASETCS BCEeMU
BMOAMM TpaHCNopTa B KPbITbIX TPAHCMOPTHBIX CPpeAcTBax. TpaHCMopTUpoBaHUe camorneTamy AoSKHA BbINOMHATLCS
TOIbKO B OTanfMBaeMbIX repMeTU3NpPOBaHHbIX OTCEKax.

7.2.2 Mopgynb [OMKeH TPaHCMOpTUPOBATbCA B KAMMaTU4ECKUX YCMOBUSAX, KOTOPble COOTBETCTBYIOT
ycnosusm xpaHenus 5 cornmacHo TOCT 15150, Ho npu gaeneHun He HWxke 35,6 klMa n TemnepaType He HKe MUHYC
40 °C vnu B ycnoBusix 3 Npn MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMs norpy3o-pa3rpy304HbiX paboT 1M TPaHCMOPTUPOBaHWM 3amnakoBaHHbIA NPUOOP He [AOIMKEH
noaBepratbCs Pe3kMM yaapaM U BIUSHUIO aTMocdepHbix ocagkoB. Cnocob pasmelleHnss Ha TpaHCMOpPTHOM
CpeacTBe JOSMKEH UCKIIoYaTh nepemeLleHe Moayns.

7.2.4 Tepen pacnakoBbiBaHWEM MOCMe TPaHCNOPTMPOBaHWA MpW oTpuuaTenbHOW TemnepaTtype MoAyfb
HeobXxoaMMO BbiepaTb B Te4eHne 3 4yacoB B ycroBusix xpaHeHus 1 cornacHo FOCT 15150.

8 rapaHTMM n3rotoBuTens

8.1 MpowussoaguTenb rapaHTMpyeT COOTBETCTBME MOAYNSA TexHuU4eckuM ycnosuam TY Y 33.2-13647695-
028:2013. Mpwu He cobniogeHnn notpebutenem TpebGoBaHUA YCNOBUIA TPaHCMOPTUPOBAHUS, XPaHEHMUS!, MOHTaxa,
Hanagky u aKcnnyatauum, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOMTENb NULLIAETCs NpaBa Ha rapaHTuto.

8.2 MapaHTUNHBIN CPOK 3KChnyaTauun - 5 NeT co OHA OTrpy3kn Moayns. [apaHTUHbBIA CPOK aKCcnnyaTaumu
MoAynewn, KoTopble NMOCTaBNSATCSA Ha 3KCMOPT - 18 MecsiLeB CO AHSA MPOCMNefOBaHNUA UX Yepe3 rocyapCTBEHHYHO
rpaHuuy YKpauHsbl.

8.3 Mo pgoroBopeHHOCTU ¢ NoTpebutenem nNpeanpusTMe-u3roToBUTENb OCYLLECTBIAET NnocrnerapaHTUiHoe
TexHn4yeckoe 0oOCNyXMBaHUE, TEXHWYECKYH NOAAEPXKKY W TEeXHUYECKMe KOHCynbTauuu No BCEM BuOaM CBOEen

NpoayKLUuMn.
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NMPUNOXEHUA
NMpunoxeHune A - NabapuTHbIe U NpUCOeAUHUTESIbHbIE
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PucyHok A.1 - Fabapumtbie pa3mepbi RIO-Al4
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PucyHok A.2 - [abapumHbie pasmepb! pasbema numarusi PLL-5
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NMpunoxeHune b - NoaknoyeHne moayna RIO-Al4.
CxeMbl BHEeWHNX coeguHeHnun

MpunoxeHune b.1 CxeMbl BHELWWHUX cOeaUHEHUIN

CxeMbl BHELLHMX coeanHeHnin Moaynsa aHanorosoro Beofa RIO-Al4 nokasaHbl Ha pucyHkax b.1-B.2.
Anarnorosbi# ) AnarnorosbIi
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PucyHok 6.1 — Hymepauusi kriemm U cueHarsi MoOyrisi aHano208020 88oda
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1. Pasbembl PC-4 n PLLA-5 13 komnnekta noctasku moaynst RIO nnn PSU.
2. Paszbembl PLU-5, PLUM-5 n TK-1 aBnsatoTca akceccyapamu, TO €CTb He BXOASAT B KOMMIEKT NOCTaBKM 1
X HY)XHO 3aKasblBaTb OTAeNbHO (Gonee AeTansbHO — cM. Ha caiite http://www.microl.ua).
3. Takke Heo6x0AUMO yUYnNTLIBATbL YTO:
- ecnu oauH unu Heckonbko mogynen RIO 6yayT mcnonb3oBaTbCs Ha OAHOWM WMHE ¢ B6MOKOM NUTaHWA
PSU24-1.3, 1o pasbemsbl PLUM-5 n PLUM-5 MOXHO He ucnonb3oBaTb, MOCKOMbKY B 3TOM Crlyyae nutaHve moaynen

RIO npet yepes WuHy, a nHTepdENC MOXHO NoaKMoYaTh Yepes Knemmbl 6roka nutaHns PSU24-1.3;

- ecnu Heckonbko moayrnen RIO ByayT ncnonb3oBaTbCs Ha OOHOM LWKMHE, HO NuTaTbea He oT PSU24-1.3, To
[0CTaTOYHO 3aKa3aTb OAWH LWNHHBIN padbem PLUJT-5 unun PLUM-5, yepes koTopbii ByaeT noakno4aTbCs NUTaHne m

UHTEpdeENCc ana Bcex Moaynen;

- eCNnu 3aKasblBalOTCs HECKONbKO MoAynew, HO BCce OHM ByayT MCMONb30BaTbCs B pa3HbiX MecTax (He Ha
OflHOM LWKHe), To Ans kaxagoro moayns RIO HyXHO 3aka3biBaTb OTAEMNbHbIN WWHHBIN pazbem PLUST-5 nnn PLUMM-5.

MpunoxeHune B.2 Cxema nogkn4YeHUs1 NaCCUBHbIX AAaTYUKOB

[na nuTaHMa NacCMBHBLIX AATYMKOB C TOKOBbIM BbIXOOOM MO ABYX UMW TPEXNPOBOAHOW CXEMe MOXHO
MCMNOnb30BaTb BHYTPEHHUA UCTOYHUK MUTaHNUS (laexmake. =25 MA, Ugux=21 B), ANS Yero HyXHO yCTaHOBUTb NEPEMbIYKN
JP1-JP4 (pa3melleHue — cm. puc. 5.1, ctp. 14) B nonoxeHue 1-2 n Ucnonb3oBaTtb CXeMy NOAKMOYEHWIN, NMOKa3aHHYH

Ha puc. B.3.

B e R T I R e 1| B o e T 1
! MacusHbIA i
| aHanorosbIi n M Darunk Harumk !
| axon Al acuBHbIA 0-5MA Taming 4-20mMA TIaTanK |
: 4-20mA a“::::;:;M MacueHb1it E?!. (1) MacusHbIA ,_:F ‘1“ 4-20mA |

aHanorosbIi aHanorosbIn
! 4-20mA 8xon Al 1] NacueHbIi Al BB Nacuewem |
| 2113l D 11234 T = Bxoq 1121374 | o1
! zlisliel e 0-5MA ] 51 vt -t aHanorosbIi | | 4-20MA et o8 o201 it aHanoroBbIi |
I 567 8 BxopAl 567 8 BxogAll |
: X1 fadhedbadbie X1 walsm w2 a2 0.5mA X1 weamsa g20mA |
! X1 X1 s X2 X1 gun . X2 i
: X2 S L: A2 c‘!hwx ‘ X2 c!luw }
| £300P1 o8 U0 |
: U1=21B/25MA g Tut=21Br25ua Fi’,‘“"z lut=218r25ua ‘C;;nm !
E Tuz=218/25ma Tuz=218125ua Tuz=218125a 3
I |
I |
I |
I |
] I
I |
] 1
] I
] |
| |
] |
I |
I |
: U3=21B125MA : ‘UX3=21BIZSMA j U3=21B125MA !
] W2 = i I
i U4=21B/25MA S30p3 U4=21BI25MA Cim"l U4=21B/25MA o i
! P X 1‘ 'cliium Eihm {
: X5 G i"’ ‘ X5 <= X5 G !
| 1 (O X5 X6 4=m X5 |
| X6 == i i i
! 01 450 NacusHbIi vt o0 v a0 acuBHBLIA !
o) oms o H X6 103 9503 920 A J

! X6 17181920 || o ) 1711811920 ayanorosbli | | fi . et 17181920 o anoroBbii|
| bt 5 20 o 1 ACMBHBIN 11 o5 paod A axon Al3 [aCHBHBIA ¥k +54 s204 -k sxonAl3 !
| 2122 2324 tod | ananorosbii 2. 22 2324 éé 0-53\ aHanoroBbii .22 2324 é] 4.2::,;; !
! NacueHblit i sxonAl4 + { — Aarumk sxonAld — 1 1 Paruuk |
! .l aHanoroBbIit 0-5mA (ETE] 0-5MA 420mA  (UED 4-20mA !
| acuam,m’ Bxoa Al3 faruuk Aarynk !
i SHANOMBLIA 4-20mMA 0-5MA 4-20MA |
| Bxop Al4 i
: 4-20mA :
SRS ISR | FESS . [N || RS e ;

PucyHok b.3 - Cxema rnodknoyeHuss 0amyukos ¢ MacCu8HbIM 8bIX000M:
a) 08yxnposodHo20 Oamyuka ¢ 8b1x000M 4-20 MA;
6) mpexnposodHo20 dam4uka ¢ 8bixo0om 0-5 MA;
8) mpexnposodHo20 damyuka ¢ 8bix000M 4-20 MA.
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MpunoxeHune b.3 Cxema nogkntoyeHus uHrepdenca RS-485

MpeobpasoBaTtenb nHTEpGENCOoB

RS232/485 USB/RS485
BrNn-485 BrNn-52
e L po 1200m
580 OO0 Al RS232 "
E unm
A+
USB - RS485
=5 R2[]
= - [:| ~ N
— B-
seseefeedt LO
RGND
A+ B- A+ B- A+ B-| [o32ycrpoitcrs | AT B- A+ B-
01 02 03 30 31
RIO-Al4 UTM-20Y MUK-25 MTP-8 NTM-12

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

1. K MK moxeT ObITb nogkntoveHo Ao 32 yCTPOWCTB, BkNtovas npeobpasoBaTtens uHtepdericos briN-485
unu Brn-52.

2. Obwasa anvHa kabenbHOM NMUHUK CBA3W He JoIMKHA npeBbiwaTe 1200 M.

3. B kauecTBe kabenbHOW NMUHMKU CBA3M NPEaNOYTUTENBHO MCNOMb30BaTh IKPAaHNPOBAHHYHO BUTYIO Napy.

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

5. K nHTepdencHbiM Bxogam npubopoB, pacrnonoXeHbiM B KpaWHUX TOYKaX COEAMHUTENbHOW NUHWM,
Heo6X0AMMO MOAKMIYUTL ABa TepMuHanbHbIM pesuctopa conpoTtueneHnem 120 Om (R1 u R2). lMopkniodeHne
pesucTtopoB k koHTponepam NeNe 01 — 30 He TpebyeTtca. lMogknoyeHne TepMUHanbHbIX PE3NCTOpPoB B Onoke
npeobpasoBanns uHtepgencos bMiA-485 nnu BrU-52 cm. B PO Ha BlNA-485 munu BINA-52. Cxema nogkntodeHus
uHTepderica RS-485 k moagynio RIO-Al4 nzobpaxeHa Ha pucyHke b.1 (knemma X7).

6. Bce oTtBeTBMTENM NpUEMoO-nepenaTyMKOB, MPUCOEOMHEHHbIE K OAHOW O6Lier nepefatoLllen nuvHuum,
[OOJDKHBI COTNacoBbIBATLCS TOMbKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMNEHUA AOMKHA ObiTb KAK MOXHO MEHbLUEN.

7. HeobxoaumocTb aKkpaHupoBaHus kabenen, No KOTopbIM nepedaeTcs MHOopMaLUusa, 3aBUCUT OT ANUHbI
KabesbHbIX CBS3ei 1 OT YPOBHS NMOMeX B 30He Npokragaku kabens.

8. MpumeHeHWe aKpaHNPOBaHHOW BUTOWN Napbl B MPOMBbILLUMEHHBIX YCIOBUAX SBASETCH NPeAnoYTUTENbHbIM,
MOCKOIbKY 3TO obecrneynBaeT Nony4yeHe BbICOKOrO COOTHOLLIEHNS CUrHan/lwym v 3awmuTty OT CUH(a3HON MOMEXW.
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NMpunoxeHue B - KOMMyHUKaUMOHHbIEe PYHKLNMN

MpunoxeHue B.1 O6wme cBegeHun

MHTepdenc npegHasHavyeH Ans KOHPUrypnupoBaHus MOAYINS, AN UCNOMNb30BaHUSA B KAYeCTBe yAaneHHOoro
ycTponcTBa npu paboTe B COBPEMEHHBLIX CETAX ynpasneHus n cbopa uHpopmMauum (npyema-nepegadv KomaHa u
ganHbix), SCADA cuctemax 1 T.0.

MpoTtokonom cBas3n no nHtepdency RS-485 asnsetca npotokon Modbus pexum RTU (Remote Terminal
Unit) B pexxume "No Group Write" — cTaHgapTHbIN NnpoTokon 6e3 nogaep Kk rpynnoBoro ynpasneHus QUCKPETHBIMU
CcurHanamu.

Ons paboTbl HeobxoAMMO HaCTPOUTb KOMMYHWKALMOHHbIE XapaktepucTukn mogyns RIO-Al4  Takum
o6pasom, 4TOObI OHM coBnaganu C HacTporikamum obmeHa fAaHHbiMu K. Xapaktepuctuku ceteBoro obmeHa
HacTpauBatoTcst pernctpamu 18500 n 18501.

[Mpn obmMeHe No MHTepdencHOMY KaHarny CBA3u, eCriv NPoUCXoauT nepedada AaHHbIX OT MOAYNsS B CeTb,
Ha mogyrne RIO-Al4 muraet nHgukatop COM.

MporpammHo goctynHele pernctpbl Mogynsi RIO-Al4 npuBeaeHsbl B Tabnuue B.1.

KonunyectBo 3anpalumBaemMbix permctpoB He AOMKHO npesbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo

6onee 16 peructpos, mogynb RIO-Al4 B oTBETE OrpaHNYMBaET UX KONMMYECTBO A0 NepBbiX 16-Tn permcTpos.

MpunoxeHue B.2 MNMporpammHo aoctynHble peructpbl RIO-Al4

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

[« > S|
s = s
g % 3: J pgﬁgi;a ®dopmar HavmeHoBaHMe napameTtpa [Onana3oH n3amMeHeHuA
z g £ 9 DEC ’ AaHHbIX [MapameTp ypoBHs KoHdUrypauum] (mecATUYHBIE 3HaYeHUA)
ez &
623 (DEC) — 26F (HEX) —
03 0 INT Koa (mopenb) moayns 2111 (DEC)
03 1 INT Bepcus nporpammHoro obecneveHns 2
0 — 3anpeweHo
03/06 2 INT PaspeLueHre nporpammupoBaHusi 1— paspeweHo
03/06 3 INT Pexum paboTbl Mogyns (1) B 6e30naCHbMV pexmm,
— HOpMaribHbIN PEXUM
0 — ¢ HacTponkamu no
yMon4yaHuto
03/06 4 INT Pexum paboTbl cetn 1 — G NONbIOBATENLCKAMM
HacTponkamm
03/06 5 INT KomaHaa crnexeHus 3a ceTbio (1) — OTKIo4eHa
- BKIKOYEHA
03/06 1000-1003 INT 3HavyeHne BXxoaHbIX aHanorosbix curHanos Al1- Al4 OT MuHyc 9999 go 9999
0 — napameTp B HOpme
03 1100-1103 BYTE KoHTponb JAOCTOBEPHOCTM MPUHATLIX AHHbIX KaHaoB 1 — napameTp BLIXOANT 33
1-4 (HyneBon 6uT)
npegernsl U3MepeHust
(1200,1201)
03/06/16 FLOAT 3HayeHne BXoAHbIX aHanoroBbIx curHanos Al1- Al4 OT MuHyc 9999 1o 9999
(1206,1207)
0001 — 0-5 MA
0002 — 0-20 mA
03/06 5000 INT Tun aHanoroBoro BxogHoro curHana Al1 0003 — 4-20 MA
0004 - 0-10B
0000 — nuHenHas
03/06 5001 INT Twvin wkanbl BXxogHoro curHana Al1 0001 — kBagpaTuyHas
0002 — nuHeapusoBaHHas
03/06/16 | (5002,5003) FLOAT | HwxHuii npefen wkanbl BxogHoro curHana Al1 OT MuHyc 9999 o 9999
03/06/16 | (5004,5005) FLOAT BepxHu npegen wkanbl BxogHoro curHana Al1 OT MuHyc 9999 fo 9999
03/06 5006 INT [MonoxeHue aeunmanbHoOro pasgenuTenst BXOAHOro 0 — «xXxXxXx», 1 — «XXX.X»,
curHana Al1 gnsa cdopmara Int 2 — XX XX, 3 — «X.XXX»
03/06 5007 INT MocTosiHHasn BpeMeHn BXOAHOrO LMdpoBoro cunbTpa 0T 0.0 10 60.0*
ans BxogHoro curHana Al1
03/06 5008 INT MakcumanbHas AnMTeNbHOCTL UMMYSIbCHON NOMEXU 0T 0.0 A0 60.0*
ans BxogHoro curHana Al1
03/06/16 | (5009,5010) | FLOAT | Koodhduunent kopperunm (cmeuietine) sxontioro OT Mutyc 9999 f10 9999
03/06/16 | (5014,2015) FLOAT TexHonorndyeckasa curdanusauusa MIN ansa sxoga Al1 OT MuHyc 9999 1o 9999
03/06/16 | (5018,5019) FLOAT | TexHomoruyeckas curbanmsaumns MAX ans sxoga Al1 OT MuHyc 9999 o 9999
03/06/16 | (5022,5023) FLOAT 'ctepesunc TexHonornyeckon curdanusauum MIN, MAX OT MuHyc 9999 A0 9999
nns sxopga Al
5030.. 5053 MapameTpbl HacTpoWiku aHanorosoro exoga Al2
(ngeHTnYHbI ¢ napameTpamu Bxoga Al1)
5060...5083 MapameTpbl HacTpoviku aHanorosoro Bxoga Al3
(ngeHTnYHbI ¢ napameTpamu Bxoga Al1)
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[MpodomkeHue mabnuyel B.1 — [NpoepammHo docmyriHble peeucmpbl Modyrs RIO-Al4

5090...5113 MapameTpbl HacTpoViku aHanorosoro Bxoga Al4
(naeHTnYHbI ¢ napameTpamu Bxoga Al1)
03/06 19000 INT KonnuyecTBo y4acTkoB nuHeapusaumm nepBoro 0002-0020
BXoAHoro curHana Al1
(19001,19002) ABcumcehbl OMOpHbIX TOYEK NUHeapM3aLum NepBoro
03/06/16 FLOAT aHanorosoro exona Al1 00.00-99.99
(19039,19040)
(19041,19042) OpanHaThl ONOpHBIX TOYEK NMHeapu3aumn nepeoro
03/06/16 FLOAT aHanoroeoro exona Al1 OT MuHyc 9999 no 9999
(19079,19080)
19081...19161 MapameTpbl NMHeapu3aumm aHanorosoro Bxoga Al2
(MOeHTMYHBI C NapameTpamu nuHeapusauun Bxoga Al1)
19162...19242 MapameTpbl NMHeapu3aumm aHanorosoro Bxoga Al3
(MQEeHTMYHBI C NapameTpamn NuHeapusauun Bxoga Al1)
19243.. 19323 MapameTpbl NMHeapu3aumum aHanorosoro Bxoga Al4
(MQEHTMYHBI C MapameTpamu nuHeapusauum Bxoga Al1)
03 40000 INT 3HaveHwne koga AL aHanorosoro Bxoga Al1 1000-16000
03 40001 INT AKTyanbHble HaCTPOWKM KannbpoBKN Havana LwKanbl
BXoAHoro curHana Al1
03 40002 INT AKTyanbHble HaCTPOWKM KannbpoBKK KOHLIA LLKasbl
BXxoAHoro curHana Al1
KannbpoBka HayanbHOro M KOHEYHOro 3Ha4YeHwus (1000-3000),
03/06 | 41002, 41003 INT | | kanu curvana 0-5 MA (14000-16000)
KannbpoBka HayanbHOro v KOHEYHOro 3Ha4yeHust (1000-3000),
03/06 | 41004, 41005 INT | | kane curvana 0-20 MA (14000-16000)
KannbpoBka HayanbHOro v KOHEYHOro 3Ha4yeHust (3500-5500),
03/06 | 41006, 41007 INT wikansl curHana 4-20 mA (14000-16000)
KannbpoBka HayanbHOro 1 KOHEYHOro 3HaYeHus (1000-3000),
03/06 | 41008, 41009 INT wkansl curHana 0-10 B (14000-16000)
40005...40007 MapameTpbl KanMbpoBkM aHanoroeoro Bxoaa Al2
41062...41069 (MQEeHTMYHBI C NapameTpamu kannbposku Bxoga Al1)
40010...40012 MapameTpbl kKanMbpoBkM aHanorosoro Bxoaa Al3
41122...41129 (MgeHTMYHBI C NapameTpamu kannbposku Bxoga Al1)
40015...40017 MapameTpbl kKanMbpoBkM aHanorosoro Bxoaa Al4
41182...41189 (MQEHTWYHBI C MapameTpamu kannbposku Bxoga Al1)
03/06 18500 INT CeTeBol agpec (HoMep Moaynsi 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 KOHTPONsi YETHOCTH
03/06 18502 INT KoHTponb 4yeTHOCTH 1 — KOHTPOIb NO YETHOCTN
2 — KOHTPOSb MO HEYETHOCTU
03/06 18503 INT | Cron 6ur (1’ ~ OAuH oyt
— nBa buta
03/06 18505 INT TavimayT 3anpoca 0-9999 ¢
03/06 40600 INT CoxpaHeHue nonb3oBaTenbCKUX NapameTpoB (1)
— COXpaHUTb

* B peaucmp 8godumcsi yenoe ducrio 6e3 3anssimod, Harnpumep, 100, ymo 6ydem omeedampb 10 cekyHOam

Mpunoxexune B.3 MODBUS npoTtokon
B.3.1 ®opmart kaxporo 6anTa, KOTopbIii NPUHMMaeTCA U NnepefaeTcA npubopamm, cneayOLNNA:

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

Kagp Modbus coobLieHuns cneayowuin:
DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

Fne k<16 — konmuuyecTBO 3anpalumMBaemblx peructpoB. Ecnv B kagpe 3anpoca 3akasaHo Gonee 16
perncTpoB, TO 3TO yKa3biBaeT Ha OWNBOYHbIN 3anpoc (Ko4 ownbKm 2).
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B.3.2 Device Address. Agpec ycTporcTBa

Appec mogynsa (slave-yctponctea) B cetn (1-255), no kotopomy obpataetca SCADA cuctema (master-
YCTPOWCTBO) CO cBoum 3anpocom. Korga yganeHHbii npubop nocbinaeT CBOW OTBET, OH pa3MellaeT 3TOT Xe
(cobcTBEHHBIN) agpec B 3TOM nore, 4tobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBo oTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIW KO4 onepauumn

RIO-Al4 noppepxuBaeT criegyomne yHKUNK:

Function Code DyHKUMA
03 YTeHue peructpa (oB)
06 3annck B 0anH pernctp (ansa 3anucy gaHHelix opmara Integer)
16 3anucb B HECKOJBLKO PErMCTPOB (4518 3anucu aaHHbIX popmaTta Float)

B.3.4 Data Field. Mone nepeaaBaembIx AaHHbIX

Mone paHHbIX coobuweHns, nocbinaemoro SCADA cucTemon yganeHHOMy npubopy, copepXuT
no6aBoyHo MHpopMaLmio, KoTopas Heobxoanma slave-ycTponcTBy Ans getanusaumn dyHkumm. OHa BKNoYaeT:

® HayarbHbI aapec perucTpa n KonmyecTso perncTpoB Ansa gyHkuum 03 (YTeHune)

® afpec permucTpa u 3HadyeHue aToro permctpa anga gyHkumm 06 (3anmchk).

[Mone AaHHbIX cOOBLLEHNs, NOCLINaemMoro B OTBET yAaneHHbIM NpubopoM, COAEPXKMIT:
e KonnyecTBo Gant oTBeTa Ha yHKUMio 03 1 cogepxmmoe 3anpallnBaeMbIX perMcTpoB
® afpec perncTpa v 3HayeHue 3Toro pernctpa ans dyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNILHOW CYMMbI

3HayeHMe 3TOro nomns - pesynbTaT KOHTPONSA C MOMOLLbK LMKNudeckoro mabbitouHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHua coobuweHnss (address, function code, data) nepepatowee ycTpoKcTBO
paccuntbiBaeT CRC koa u nomellaeT ero B KoHel, coobueHuns. MNMpuemHoe yctponcteo paccumtbiBaetr CRC kopg
npuHSATOro coobuleHns n cpaBHuBaeT ero ¢ nepeaaHHeiM CRC kogom. Ecnn CRC kop He coBnagaeT, aTo o3HavaeT
YTO MMEEeT MEeCTO KOMMYHUKaLUMOHHas olinbka. YCTPOWCTBO HEe BbINOMHAET AENCTBUMA U HE JaeT OTBET B criyyae
o6HapyxeHuss CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

. 3arpyska CRC peructpa (16 6uT) eguHuuamum (FFFFh).

. Ucknrovatowee U ¢ nepebivn 8 6uT Garita coobuieHusa n cogepxxumsim CRC pernctpa.

. CoBur pesynbTaTta Ha oAMH OMT BNpaso.

. Ecnu cosuraembiin 6ut = 1, nckniovatowee UNU cogepxxmumoro pernctpa ¢ A001h 3HaueHnem.

. Ecnu coguraembliii 6UT Hynb, NOBTOPUTL Luar 3.

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

. Ucknrovarowee I co crnepytowmmn 8 6ut Ganta coobieHunsa n cogepxumbivm CRC pernctpa.
. MoBTOpATHL Warvn ot 3 go 7 noka Bce 6alnTbl cooOLEeHNs He obpaboTatoTcs.

. KoHeuHoe cogepxrmoe pernctpa un 6ygeTt 3Ha4eHNeM KOHTPOSbHOW CYMMBbI.

O©CoONOOORWN=

Korpa CRC pasmelyaeTcs B kOHUe coobueHus, mnagwui 6ant CRC nepegaetca nepBbiM.

MpunoxeHue B.4 ®opmaTt KOMaHA

YreHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowmii popmat mcnonb3yeTcs Ans nepegaym 3anpoco oT K n 0TBETOB OT yaaneHHoro npubopa.

3anpoc yctporctBy 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

ADD%\IIQII(E:ES FgggEI(%N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

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

Fane «NUMBER OF REGISTERS» 1 n <16 — KONMMYecTBO 3anpalmBaemblx peructpoB. Ecnivm B kagpe
3anpoca 3akasaHo 6onee 16 peructpos, mogynb RIO-Al4 B oTBeTE OrpaHMYMBaAET UX KONIMYECTBO A0 NEPBbIX 16-TH
perucTposB.




Mpumep 1:

1. UteHue pernctpa
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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)
Cnepgytowas komaHaa 3anvcblBaeT onpegeneHHoe 3HadeHune B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpomrcTBa. 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 PekomeHaaumMm no nporpaMmmMmmpoBaHni0 o6MeHa AaHHbIMU C
moaynem RIO-Al4

Mpumep pacyeTa KOHTPOMbLHOW 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 ( number byte>0 )
{
crc "= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc "= 0xA001;// crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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INucTt perncrtpaumm uameHeHUn

Homepa nuctoB (cTpaHuu) Bcero
N3am. ncTos Ne M3meHeHne B OOKyMeHTe Moan. HaTta
B [OKY- [OKyMeHTa
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 25 25 ver. 111.02 MapukoTt | 07.10.2014
n.A.
1.01 25 ver. 111.03 | MNpuBegeH B COOTBETCTBUE C MapukoTt | 16.12.2014
HOBOW NPOLLMBKON 0.A.
1.02 25 ver. 111.03 | WcnpaBneHbl HETOYHOCTH B Mapukot | 18.02.2015
TekcTe 0.A.
1.03 25 ver. 111.04 | MNpuBegeH B COOTBETCTBUE C MapukoTt | 26.05.2016
HOBOW MPOLLNBKON n.A.
1.04 25 ver. 111.04 | WcnpaBneHbl HETOYHOCTHM B MapukoTt | 09.11.2016
TekcTe 0.A.






