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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 ans npuema n npeobpasoBaHusa B LMPOBYHO
dopMy CMrHanoB aHarnoroBbIX 4aTYMKOB.

1.1.2 Moaynb RIO-Al4 npegHasHaveH Ans NoCTpoeHUs pacnpefeneHHbIX CUCTEM KOHTPOMSA U ynpaBneHus
TEXHOMOIMYECKUMIN 06 bEKTaMN.

1.1.3 B mogynsax RIO-Al4 ncnonb3yeTcsl MHTENNEKTyanbHas cuctema BBOAA, rae Kaxabli Moaynb MMeeT
BCTPOEHHBIN MMUKPOMPOLIECCOP, BbINOMHALWMIA CBOWM 3afdavn u yHkummn no obpaboTke curHanoB He3aBUCMMO OT
Onoka LeHTpanbHOro npoLeccopa KOHTposnnepa unm Komnbtotepa.

1.1.4 Mogynb RIO-Al4 BbINOMHEH Kak cCaMOCTOATENbHOE M3genne, MHPOPMAaLMOHHBIN 0BMEH C KOTOPbIM
ocyulectBnsgeTca no uHtepderncy RS-485 no npotokony MODBUS RTU, 4To no3BonseT ucnonb3oBaTb €ro B
KayecTBe yaaneHHOro yCTpOWCTBa aHanoroBoro Beoda npu paboTe B COBPEMEHHbIX CETsIX ynpaBneHus n cbopa
MHopMaLmK.

1.2 O603Ha4YeHMe Moayns Npu 3akase U KOMMJIEKT NOCTaBKN
1.2.1 Moaynb 0603Ha4yaeTca cneayowmm obpasom:

RIO-Al4-X,
roe

X - Kog, BXOAHbIX CUrHaNoB:
1 — MNocTosiHHbIN TOK OT 0 MA g0 5 MA,
2 — MNMocTtosHHbIN Tok oT 0 MA o 20 MA,
3 — MocTosiHHBIN Tok oT 4 MA Ao 20 MA,
4 — HanpsixeHne noctosiHHoro Toka ot 0 B go 10 B.

MpumeyaHue. lNpu 3aka3e moaynen RIO Heobxoammo yuuTbiBaThb, 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 noctaBkn mogynst RIO-Al4 npuseaeH B Tabnuvue 1.2.1.

Tabnuua 1.2.1 — Komnnekm nocmasku mooynsi RIO-Al4

O6o3Ha4YeHune HanmeHoBaHue KonuyecTtBo
MPMK.426431.004 Mogynb aHanorosoro Beoga 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
PLWIA-5 LUnHHBIM pa3bem Ha DIN-penky SkoHT. PLUO-5 1
* - 1 aKk3eMnnisp Ha Nrboe KONNMYEeCTBO MOAYNEeN Npu NOCTaBKe B OAMH agpec
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1.3 TexHM4YeCKMe XapaKTepucTuKun moayns

1.3.1 AHanoroBble Bxoabl moaynsa RIO-Al4

Tabnuya 1.3.1 - TexHu4YecKue xapakmepucmuKu aHano208biX 8XOOHbIX CUSHaI08

TexHUYecKas XxapakTepucTuka

3Ha4yeHue

KonnyecTBo aHanoroBbiX BXOAOB

4

Twun BXOQHOIO aHanorosoro curHana

YuudwmumpoaHHble (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

<02%/10°C

MOrpeLIHOCTU, BbI3BAHHON M3MEHEHNUEM
TemnepaTtypbl OKpyXatLLen cpeabl

MNepuod nsmepeHusi

He 6onee 0.1 cek

[anbBaHMYeckas pa3Bs3ka aHanoroBbIX BXO40B

pa3Bs3kn He meHee 500 B

1.3.2 AnekTpuyeckune paHHble moayns RIO-Al4

Tabnuya 1.3.2 - TexHuYyeckKue xapakmepucmuku 3/1eKmponumaHusi u nompebrneHue

TexHU4ecKasa xapakTepucTuka

3HauyeHue

HanpsixkeHve nutaHuna

24 B (ot 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 damuyukos

TexHu4eckas xapakTepucTuka 3Ha4veHue
Konuyectso MCTOYHMKOB NUTaHWS 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 rnocredosamesibHo2o uHmepgetica 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 pexum RTU (Remote Terminal Unit)

"anbBaHM4eckasa pa3Bsiska

WHTepdenc ranbBaHN4eCKkn N30rMpOBaH OT BXOAOB M OCTanbHbIX
uenen

1.3.4 Kopnyc. YcnoBusa akcnnyatauum moayns RIO-Al4

Tabnuya 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

Bxoabl ranbBaHNYECKM M30NIMPOBaHbI Mexnoy coboi, oT
NUTaHNs U nHTepdenca, HanpskeHne ranbBaHNYECKON
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1.3.5 CpegHee Bpemsi HApabOTKM Ha OTKa3 C y4ETOM TEXHUYECKOro OBCMYXMBaHWS, pernameHTMpoOBaHHOIO
PYyKOBOACTBOM MO 3KcnnyaTauuu, - He meHee Yyem 100 000 yacos.

1.3.6 CpeaHuin cpok akcnnyaTauumn — He meHee 10 neT. Kputepuin 4oNyCTUMON rpaHuLbl aKkennyaTaumm —
3KOHOMMYECKas Helenecoobpa3HOCTb AanbHENLen aKkennyaTaLmu.

1.3.7 CpeaHuin cpok xpaHeHus — 1 roa B ycnosusax no rpynne 1 FTOCT 15150-69.

1.3.8 M3onsaumsa anektpuyeckux Lenen RIO-Al4 oTHocuTenbHO Koprnyca u Mexay cobov npu TemnepaType
okpyxatoren cpeapl (20 £ 5) °C 1 oTHOCUTENBHOM BriaxXHOCTM Bo3ayxa 40 80% BblaepxuBaeT B TedeHne 1 MUHyThI
OEeNCTBME UCMbITaTENbHOMO Hanps>KeHUs MpakTUYeckn cuHycompansHom dopmel vactoton (50 £ 1) Ty c
aencTeyowmm 3HaveHnem 500 B.

1.3.9 MwuHMManbHO [JOMNYyCTMMOE 3NEeKTPUYECKOE COMPOTUBIIEHWE U30NauMM  MpyU  TemnepaType
okpyxatowen cpeabl (20 = 5) °C n oTHocuTenbHoOW 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 - lNepedyeHb cpedcme U3MepPeHUs, UHCMpPyMeHma u npuHadnexHocmel, Komopble Heobxo0uMbl rpu obCyKusaHUU
modyrns RIO-Al4

HavmeHoBaHue cpeacTB u3amMepeHus,
o HasHaueHuve
WHCTPYMEHTA U NPUHAANIEXHOCTEN
1 JnddepeHumansHbii BonbTMeTp B1-12 3agartyuk curHana
2 MeraommeTtp ©4108 VamepeHne conpoTnBEHNS N30MALMN
3 MNnHUET MeanUMHCKUIA [MpoBepka kayecTBa MOHTaXa
4 OTtBépTKa Pasbopka kopnyca
5 Msrkasi 6a3b QuuMCTKa OT NbINKN Y IPsA3n

1.5 MapkupoBKa U ynakoBka

1.5.1 MapkupoBka mogynsi BbelnonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pasmepamu cornacHo FOCT
12971, koTopas KpenuTca Ha BOKOBYIO CTEHKY KOpryca Mogyns.

1.5.2 TnombupoBaHue moayns npPeanpusTUEM-U3rOTOBUTENEM NPV BbIMyCKE W3 MPOM3BOACTBA He
npeaycMOTPEHO.

1.5.3 Ynakoska mogynsi cootseTcTByeT TpebosaHunam FTOCT 23170.

1.5.4 Moaynb B COOTBETCTBMM C KOMMMEKTOM MOCTaBKX YMaKoOBaHO COrMAcHO yepTexam npeanpusaTus-
N3roToBUTENS.

2 ®YHKUUOHaNbHble BO3MOXHOCTHU

BbinonHaemble pyHKUUN:

- MNprem n npeobpasosaHme B LMHPOBYIO HOPMY CMTHANOB aHaNoroBbIX 4aTYMKOB;

- ObpaboTka curHanos (hunbTpaums, HOpMMpoBaHWe, MacuTabnpoBaHue);

- KoHTponb A4OCTOBEPHOCTU AaHHBIX;

- Bblgaya no 3anpocy BepxXHero ypoBHsi pe3ynbTaToB 06paboTku 1 AnarHoCTU4eckon nHgopmaumm o
COCTOSIHUM MOAYIS, COCTOSIHAN BXOAHBIX CUrHanoB;

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

- Bo3mMOXHOCTb MCMONb30BaHWSA MOAYNS B KayecTBe yAareHHOro yCTPOMCTBA aHanoroBoro BBoAa Npu
paboTe B COBpeMEHHbIX CETSAX ynpaBneHus u cbopa nHgpopmaummn.

3 KoHCTpyKUua Moaynsa u npuHUMN paboTbl

3.1 KoHcTpyKuua moayns

BHewHWA BUA 1 pacnonoxeHve pa3bemMoB MOAyns aHanorosoro BbiBoga RIO-Al4 nokasaHbl Ha pUCyHKe
3.1.

Ha nepegHen naHenun moayns pasMeLleHb!:

- MHpgukaTopbl pexxnmoB paboTbl U COCTOSIHUSE MOAYNSA,

- Mngukatopsbl yctaBok MIN-MAX TeXHOMOrMYyeckon curHanmsaLmm CoOoTBETCTBYIOLLMX KaHaroB.

Ha kopnyce moaynsa pasMmeLleHbl NPY>XUHHbIE pasbeM-KIeMMbl 515 BHELLUHUX COeANHEHUI.
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Ha 3agHen naHenu Moayns YCTaHOBMEH creuvanbHbil  ukcupyrowmnn pasbem Ha DIN-periky,
o6pasylowuin ¢ ApyrMMy1 pasbeMamu LUKHY, KOTopas No3BONsieT ObICTPO OCYLLECTBUTL MEXaHUYECKUIA MOHTaX U
[EMOHTaX Moaynen.

LUnHHBIN
pasbemM Ha
DIN-penky

PLWIA-5

MpyXuWHHbIE
pa3beM-KneMmbl
PC-4

AAMIKPOA

CBeToamoaHble DK
MHOMKATOPbI

|

T
u
i

PucyHok 3.1 - BHewHut 8ud Mooy aHaroeo8020 egoda RIO-Al4

3.2 HasHayeHMe cBeTOAMOAHBLIX MHANKATOPOB
[ns MHOVMKauMM COCTOSIHUA MOZYINsl Ha nepedHen naHenu yctaHoBneHbl Tpu ceetoamona [PWR], [ERR],
[COM], KkoTopble WHAWLMPYIOT pasHble pexuMMbl paboTbl, HanmuMuMe NUTaHWS W Hanuuve oWwuboK, a Takke
csetoauonbl [A] u [ V], koTopble oToGpaxatoT Bbixo 3a ycTaBku MAX n MIN COOTBETCTBYHOLLMX KaHamNoB.

Tabnuuya 3.1 — Ha3zHayeHue ceemoduUOOHbIX UHOUKamopos

Wupukatop | MHpgukaTtop UBet Cocrosue CocTtosiHue moayns
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 (Ejrmro;()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 KpacHblii TEXHOMOIMYECKON CUrHanm3auum
He ceeTtutcs 3HayeHne napamMeTpa B Hopme

3.3 PexxuMbl paboTbl Mmoayns B ceTu

Mopynb RIO-Al4 mMoxeT (yHKLMOHMPOBATL MNU B peXxumMe paboTbl C NONb30BaTeNIbCKUMU CeTEBbIMU
HacTporKamu Wnu B pexume KoHduUrypauum ceteBbIX NapamMeTpoB.

B pexvme KoHUrypauumn ceTeBbix NapameTpoB ceTeBow agpec npubopa — 1, ckopoctb o6meHa — 115200
6ut/c. Ana Bxoda B peXuMm KOHMUrypauuu ceTeBblX NapameTpoB HeobXOAMMO yCTaHOBWUTL nepembiyky JP10. B
3TOM pexume Monb3oBaTeNb MOXET HacTpoMTb CETEBOM agpec U CKopocTb obmeHa, 4YTo HeobxoaMMo npwu
ucnonb3oBaHum 6onee ogHOro Moaynsi B CETW.

3.4 Pexxnmbl paboTbl moayns
Mopynb RIO-Al4 moxeT paboTaTh B ABYX pexumax paboTtbl — paboyem v 6e3onacHoM.

B pa6oueM pexume Moaynb paboTaeT COrnacHo ykasaHHbIM NPy KOH(UrypupoBaHUU HacTpolikam, a no
UCTeYeHUn TaimayTa 3anpoca Ha nepefHeii NaHenu HauuHaeT muraTb ceeToamos ERR.
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[na HacTPONKM HOpMarbHOrO pexuma Heobxoanmo:

- B napameTpe "Pexum paboTtbl Mmogynsa" BeiopaTte "0001 — HOpManbHbIA pexum”,
- B napameTpe "KomaHga cnexeHus 3a ceTbto" BbibpaTh "0000 — oTkno4eH",

- B napameTpe "TarimayT 3anpoca” BbICTaBUTb HEOBX0AUMOE 3HaYeHne TanmayTa.

Be3onacHbIn pexum. PaboTtaeT COBMECTHO C CUCTEMHbBIM CTOPOXEBbLIM TaiMepoM. Ecnn cuctemHbin
CTOPOXEBOW TaiMep BKIIOYEH, TO MO UCTEYEeHNM TariMayTa 3anpoca ceetoanos ERR 6yaeT nocTosHHO CBETUTBCS.

[nsi HacTpolikn 6e3onacHoro pexmma Heobxoaumo:

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

- B napameTpe "TarimayT 3anpoca” BbICTaBUTb HEOBX0ANMOE 3HaYeHne TanmayTa.

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

3a Tanm-ayT oTCcyTCTBMS OOMEHa MNo CeTu WUHTEpPdENCHON CBA3N OTBEYaeT CUCTEMHbIA CTOPOXEBON
Tanmep, KOTOPbIA MNO3BOMSET WUCKMOYUTL aBapuiHble cuTyauuu B ClydYae, Korga HeMCrnpaBHOCTb BO3HUKaeT Yy
yrpasnsoLero KOMnboTepa.

Peanusaunss cucTeMHOro CTOPOXEBOro TanWmepa BbIrMAAMT Ccregylolwmm  obpas3oM.  Ynpasnsaowmi
KOMMblOTEp nepuoanyeckn obmeHnBaeTca nHdopmaumen ¢ mogynem. Ecnm ovepegHolt o6MeH He NPOMCXOAUT B
onpeaeneHHbIn Nepuos BpeMeHn, Mogyrb CHATAET, YTO KOMMbIOTEP OTCYTCTBYET M HA NepedHen naHenu HavymHaeT
NOCTOSAHHO cBeTUTbCA cBeToamo ERR.

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

3.5 NMpuHUMn paboTbl Moaynsa aHanorosoro BBoga RIO-Al4

K mogynio RIO-Al4 annapaTHO MOXHO MOAKMIOYUTL YETbIpe aHanoroBbiX BXOAHbLIX CUrHamna, Kotopble
npuHMMalrTcs U obpabaTbiBaloTCA COOTBETCTBYHOLUMMM  (DYHKLUMOHANbHbIMKM  OnokamMu  Hopmanu3aumm 1
MacLuTabmpoBaHus.

AHanoroBbIn curHan npeobpasyeTtca B uudposyto dopmy n obpabatbiBaeTcsa 6nMokomM HopManu3aumm u
MacLiTabmpoBaHus.

Cxema 06p860TKVI aHanorosoro cuMrHana nokasaHa Ha pucyHke 3.3.
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PucyHok 3.3 — briok-cxema obpabomku aHarn0208020 8xoda
Ha pucyHke npuHsTbl cnegyowme 0603Ha4YeHus:

1. Moaynb Hopmanusaumm curHana. Moaynb HopManu3yeT BXOAHOW aHaroroBbl  cUrHarn.
OnpepenseTca napameTpaMu « HWKHWIA Npeden LWkarnbl BXOAHOro curHana» u «BepxHui npegen wkansl BXOOHOTO
curHana». BaxHon dyHKuMen [aHHOro moaynsi ecTb KOHTPONb AOCTOBEPHOCTUM AaHHbIX. B cnyyae Bbixoaa
aHanoroBoro curHana Ha 10 % 3a AuanasoH M3mMepeHusi, KOTOPbIA YCTaHaBnMBaeTCA Npu Kanubposke, MOAyMb
nocblNaeT curHan O HeJOCTOBEPHOCTU AaHHbIX B KaHane: B peructpe, KOTOpbi COOAEPXUT 3HAYeHue BXOLHOro
curHana B copmate Integer, yctaHaBnvMBaeTcs 3HadeHue "32767", B peructpax, KOTopble cogepXaT 3HayeHue
BXOAHOro curHana B coopmarte Float, yctaHaBnuBatoTcsa 3HaveHus "65535", a B peructpe "KOHTpoOrb 4OCTOBEPHOCTH
OaHHbIX" B HyNeBoM buTe ycTaHaBnvBaeTcs nornyeckas "1".

2. NapameTpbl kanubpoBku. OnpegensoTca napameTpamu "KanmbpoBka Ha4YanbHOrO 3HAYEHUS LUKanbl
aHanorosoro BxoAa" n "KannbpoBka KOHEYHOro 3HayeHus LuKanbl aHanoroBoro Bxoga“. MapameTpbl kannbpoBku
M3MEHSITCS NpU nepexode Ha Apyrov Tvn AaTtumka. MogpobHee o kanMbBpoBKax aHanoroBbiX BXOAOB CMOTPUTE B
pasgene 5 gaHHOro pykoBoAcTBa.

3. PunbTp MMNYNbCHLIX Nomex. Vcnonb3yeTca Ana nogaBneHnss UMMynbCHbIX nomex. Onpegensertcs
napametpoM «MakcumanbHasi ONWTENbHOCTb WMMYNbCHOW nomexuy». Ecnn B kakom nvbo uukne usamepeHusi
TEXHOMOrMYEeCcKoro napameTpa obHapy>XeHO ero nsmeHeHne, To NpeanonaraeTcs BO3MOXHOCTb AENCTBUS NMOMEXMN 1
BbIXOAHOW curHan cdopmmpyeTtcs (C y4eTOM yCpeOHEHUS M3MEPEHHbIX 3HAYeHWUI) NO NCTEYEHUN YCTaHOBIIEHHOMO
BpEMeHW AnutenbHocTM nomexu. PaboTta paHHOro dunbTpa BHOCUMT  [OOMNOMHWTENbHOE TpaHCMopTHOEe
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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 NogaBfeHust nomex obliero Buaa U
onpepenseTcs napameTpoM «locTosHHasA BpeMeHu undpoBoro hunstpar.

5. lkana BxogHoro curHana. OnpepgenseTtca napaMeTpoM «Tun LwKanbl BXOAHOrO curHana». JToT
MoAynb NuHeapusyeT U MacliTabupyeT BXOAALWMIA CUrHaM COrfacHO 3af4aHHOM Mofb3oBaTenieM HOMWHAaNbHON
CTaTUYECKON XapaKTepUCTUKM AaTumnka, KOTOPbIN NOAKMIOYEH K AaHHOMY BXOAY.

6. Tabnuua koopAuHAT nWHeapu3auun curHana. [aHHas Tabnuua onpegenseT KoopAuHaThI
nonb30BaTeNbCKON NMMHeapu3aummn.

C noMoLLbio NHeapusauum MOXHO MPOU3BOAUTL, Hanpumep, M3MepeHne eMKocTer B NuTpax, meTtpax
KyBuryeckunx unu kunorpammax npoaykra, B 3aBUCUMOCTU OT U3MEPEHHOTO BXOLAHOIO CUrHana ypoBHS B €MKOCTH.

Mpn nHAMKaLUM NMHeapu3oBaHHOW BENWYUHBLI ONpeaenslLMMU NapameTpaMy SBASIOTCA HavarnbHoe U
KOHeYHoe 3HadeHwue LKanbl (MPOLEHTHOE OTHOLLEHWE K AManasoHy N3MepeHus) a Takke 3KBUAUCTaAHTHbIE OMOPHbIE
TOYKM NHeapusaumn. Kpmueas nuHeapusaunm MMeeT «nNpenomMIeHnsa» B ONMOPHbIX TOYKaX.

OnpegeneHne onopHbIX TOYEK NIMHeapu3auumn

Bbibop HeobxoanMoro konmyecTsa y4acTkoB fiMHeapu3aLumn Npon3BOAMTCSA U3 coobpaxkeHnst obecneveHus
He0oOX0AMMON TOYHOCTU N3MEPEHNS.

Mocne onpepeneHusa HeobxoAMMOro KonmuyecTBa Y4YacTKOB NUHeapu3aumm Heobxoammo 3agjaTb ero B
napameTpe "KonvyecTBo y4acTKOB NMHeapu13aumnm aHanoroBoro sxoga".

[na kaxxgoro 3HaYeHust uHanumMpyemoro BxogHoro curHana Yi (B TEXHMYECKUX eauHmuax ot MuHyc 9999
o 9999) BbUMCAMTE COOTBETCTBYIOLLYIO (PM3NYECKYI0 BENMWYMHY U3 COOTBETCTBYIOLMX YHKLMOHAMbHBLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpaduyeckm W3 COOTBETCTBYHOLLEN KpuBOW (Npu
Heo6X0AMMOCTN WMHTEPMNoNMpoBaTh) U 3afaTb 3HAYeHWE AN COOTBETCTBYHLLEN OMOPHOW BeENWYMHbI BXOAHOMO
dwmsuyeckoro curHana Xi (B %, ot 00,00% po 99,99%).

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

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

Mpumep 1. JluHeapusauma curHana, nogaBaemMoro Ha (PyHKUMOHAmNbHbLIW GNOK HOpManusauuum u
MacltTabupoBaHus, NnpeacTaBreHHas rpadmyecku (KpuBon)

Y, °C Wnanumpyemoe sHaueHve PearnbHas xapakTepucTika, NnHeapusosaHHas
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>) yuacTka Bl == mnennrs 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 — pachuk nluHeapu308aHHO20 cuzHana

7. Moaynb KOppeKuuu aHanoroBoro Bxoga. B atom moayne curHan, npeobpasoBaHHbIv B NpeablayLmnx
6riokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTteneM (ypoBeHb COR) 3HavyeHve. 3HayeHne KoppekumMn CyMmMupyeTcs ¢
BXOZHbLIM CUrHarNoMm Unu Bbl4MTaeTCs OT BXOAHOIO CMrHana, B 3aBUCUMOCTU OT 3HaKa BeNMYMHbI KOPPEKLMN.

8. Moaynb KOHTpONA curHana no ycraBkam min, max. B atom mogyne BxofHow curHan cpaBHUBaETCS C
yCTaBkamMy curHanuMsaumMm min M max W npu BbIXOAe 3a 3TW YCTaBKM Ha nepeaHen naHenu cpabatbiBaeT
COOTBETCTBYIOLLNIA UHAMKATOP.

4 Ncnonb3oBaHUe No Ha3Ha4YeHuo

4.1 3KCI'I.I1yaTaL|VIOHHbIe orpaHuy4yeHusa npun ucnosfib3oBaHnn moayns

4.1.1 MecTo yctaHoBku moaynsa RIO-Al4 gomxHo oTBeYaTb CrieaytoLmmM YCroBUsaM:

- obecneymBaTh yaobHble yCnoBus Anst 06CnyXMBaHUSt U AEMOHTaXa;

- TemnepaTtypa MW OTHOCUTENbHas BMAXHOCTb OKpYXalwllero Bo3dyxa [AOMKHa COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOrO UCMIONHEHUST MOAYIS;

- OKpyXatwllas cpefa He OOfmKHa codepXaTb TOKOMPOBOASLLMX NMPUMECEN, a Takke npumecen, KoTopble
BbI3bIBAOT KOPPO3UIO AeTanen Moayns;
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- HaNPsHXKEHHOCTb MarHUTHBIX NOMEeW, BbI3BAHHbLIX BHELLUHMMU UCTOYHMKaMU NepeMeHHoro Toka yactotoun 50
"4 MNK BbI3BAHHBLIX BHELLUHUMW UCTOYHUKaMM NOCTOSAHHOIO TOKa, He AorkHa npesbiwats 400 A/m;
- napameTpbl BUBpaummn omkHbI COOTBETCTBOBaTL McnonHeHuto 5 cornacHo FOCT 22261.

4.1.2 TMpwu akcnnyaTtauum MOAYnNs HeobxoOuMO UCKMOYUTB:
- nornagaHne TOKONPOBOAALLEN NbINN UMY XUOKOCTU Ha NOBEPXHOCTb MOAYNS;
- HanM4une NOCTOPOHHUX NPeAMeTOoB BO6NM3W MoAyns, YXyALatoLWmMX ero eCTeCTBEHHOE OXNaXaeHme.

4.1.3 Bo BpeMs akcnnyaTauum HeoGXoauMo creauTb 3a Tem, YTobbl NoAcoeaAnHEHHbIE K MOAYIIO NpoBoAa
He nepenamMbiBanicb B MECTax KOHTaKTa C KneMmamy 1 He UMEN NoBpeXaeHNin U3onsaLum.

4.2 MoaroToBKa MoAyns K UCMONb30BaHUIO
4.2.1 Ocsoboante Moayrb OT YNakoBKU.

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

4.2.3 YctaHosuTe moaynb Ha DIN-penbc cornacHo pucyHky 4.1:
1 yCcTaHOBWTE BEPXHIOI0 YaCcTb MOAYNSA Ha penbC;
2 NoBepHWTE MOAYMb BHW3 A0 3alleNKnBaHus.

7 2

PucyHok 4.1 — Cxema kpenneHusi Mmodyrsi Ha DIN-pernsce

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

4.2.5 KabenbHble cBa3n, coeamHstowme moaynb RIO-Al4, noaknovalTcs Yepes KneMMbl COeAUHUTENbHBbIX
pasbeMOB B COOTBETCTBUM C TpeboBaHmAMY AencTByowmx "lMpaBun yCTpONCTBa 3NEKTPOYCTaHOBOK".

4.2.6 [MopgknioveHne BXOOOB-BbIXo4OB K moaymnto RIO-Al4 npou3BOAAT B COOTBETCTBMM CO CXemMamu
BHELLHMX COEQUHEHNI, NPUBELEHHbIX B MPUNOXeHUN b.

4.2.7 Tlpy NOAKMIOYEHWN TNMHWA CBA3M K BXOAHBIM W BbIXOAHbIM KMeMMaMm MpuvHUManTe Mepbl Mo
YMEHbLUEHNIO BMWSHUA HaBeAEHHbIX LUYMOB: UCMOb3ylme BXOAHble W (UMW) BbIXOAHbIE LUyMOMNoAasnsioLlye
GunbTpbI (B T.4. CETEBLIE), LUYyMONOAaBNsowme GunbTpbl Ans nepndepuinHbIX YCTPOUCTB.

4.2.8 He gonyckaeTtcsi 06beanHaTb B OOHOM Kabene (kryTe) uenu, No KOTOpbIM NepeaarTcs aHanoroBble,
WHTEP(ENCHbIE CUrHAmbl U CUMbHOTOYHbLIE CUTHANbHbIE WM CUIBHOTOYHbIE cuMoBble Lenu. Ons ymMeHblueHus
HaBEAEHHOrO LyMa OTAENUTE MNUHUWM BbICOKOrO HAaMPSHKEHWUS UMW NUHUK, NPOBOASLLNE 3HAYUTENbHbIE TOKM, OT
OpyrMx nuHUR, a Takke u3berante napannenbHoOro unM obLLero MNOAKMIYEHUSI C NMHUAMU MUTaHUS MNpu
NOAKITIOYEHUN K BbIBOAAM.

4.2.9 HeobxoaMmoCTb 3KpaHUpOBaHWsi kabenen, no KOTOpbIM nepedaeTcss MHopMauus, 3aBUCUT OT
ONMWHBI KabenbHbIX CBA3EM M OT YPOBHS MOMEX B 30He MpoknagkM kabens. PekomeHayeTcsi MCnonb3oBaThb
nsonupyrowme Tpyoku, KaHanbl, TOTKMA UM SKPAHMPOBAHHbLIE JIMHUN.

4.3 KoHdurypupoBaHue moaynsi aHanorosoro seoga RIO-Al4

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

KoHdpurypuposaHne moayns ocyliectensgeTcs ¢ nomoLbto nporpammHoro naketa MUK-KoHndpuryparop.

[MapameTpbl kKOHPUrypaumm moayns RIO-Al4 coxpaHaTCs B 9HEProHe3aBMCUMOW NaMsaTH.
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Moaynb aHanoroBoro BBoaa RIO-Al4 KoHdUrypupyeTcs B crieaylolleil nocrefoBaTeNibHOCTH:

Mpumeyvanne. Mogynb RIO-Al4 noctaBnseTcs 3aka3uuky C yCTaHOBMEHHOW nepemblukon JP10 (pexum
KOH(Urypaumm ceTeBbix napameTpos, 6onee nogpobHo cMm. n.3.3).

4.3.1 MogkntounTe Moaynb RIO-Al4 no wHTepdeincy RS-485 (pasbem X7) yepes 6rnok npeobpasoBaHus
curHanoB wuHTepgencoB bBll-52 (RS-485 <«» USB) wnu BII-485 (RS-485 < RS-232C) Kk KomnbloTepy.
PekomeHaoyemasn cxema nogknoveHnsa nHTepdenca nokasaHa Ha pucyHke b.2.

4.3.2 lopaTe nuTaHWe Ha Moadynb aHanorosoro BeBoga RIO-Al4. lNpu 9TOM [JOMKEH 3acBETUTLCS
vHankatop PWR.

4.3.3 3anyck MUK-KoHdurypaTopa

3anyck koHdurypatopa MIC-Configurator BbinonHsaeTcsi Boibopom n3 meHo "Tlyck" cOOTBETCTBYOLLEro

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

Dok dt saz .

PucyHok 4.2 — OkHo 3arnycka MIC-Configurator

4.3.4 Tlonck moaynsa B ceTu

Ona noucka moayns Heobxoammo HaxaTb KHormky «[lowuck» (1), mocne yero Ha 3KkpaHe oToGpasuTCs
OManoroBoe OKHO «[JoCTynHble yCTporcTBay. B AaHHOM MeHI0 oCyLLecTBnAeTCA NoMCcK NprubopoB, NOAKIIOYEHHbIX K
BbibpaHHomy COM nopTy 1 paboTalowmx Ha ykasaHHOW CkopocTn obmeHa. [insg novncka HeobxoaMMO HaXaTb KHOMKY
«Mownck» (2), nocne Yero B MHPOPMaLMOHHOM OkHe ByayT BbiBeeHbl AOCTYMNHbIE yCcTponcTBa (cM. puc 4.3). danee
Heo6X0AMMO WK ABOWHBLIM KIMMKOM MbILLIM MO HaWAEHHOMY YCTPOWMCTBY, UNKU Haxas knasuwy "PegaktuposaTth” (3),
noaTeepanTb (4) 1 cuntatb napameTpbl Mogyns (5).

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

T ———0,
JlocTynHbie ycTpoucTea T

MIC-Canfigurator
CnMCOoK YCTAHOBAEHBIX YCTROMCTE
<anpec>

<001>RI0 414 111.04

\0\ Pegaktnpoeats koHburypaumro 7

YuTtaTb KOHDMIypauMio
@ Aapec yerpoiictea |1
\ ™ Mowex |
PenakTuposate Cancel |

PucyHok 4.3 — [Nouck docmyrHbIX ycmpoulcme u cHumbigaHue napamempos Mooyrs

4.3.5 PepgaktupoBaHue KoHdurypauum

[na peakTMpoBaHUsl CeTeBbIX MapameTpoB U PeXUMOB paboTbl MOAyNs Heobxoanmo BblbpaTb OAWMH U3
cooTBeTCTBYIOWMX BrokoB ("Brnok ceteBoro obmeHa", "Pexvmbl mogynsa"), nocne 4Yero B HWKHEW YacTu aKpaHa
OTKpOIOTCH HeobXoAUMble NapameTpsbl.
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PucyHok 4.4 — PedakmuposaHue KoHgbuaypayuu

B paHHbIX 6riokax KOHUrypupytoTcs:

1. Pexvmbl paboTtbl mogyns (6nok "Pexumbl mogynsa™):
- Pexvm pabotbl moayns;
- KomaHga cnexeHus 3a ceTbio;
- Tanm-ayT oTCyTCTBUSI OOMEHA MO CeTw.

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

AHanoroBble  BxOObl  KOH(UrypupytoTcs € nomowbo  6rokoB  "Bnok  Hopmanu3aumm  wu
macltabuposaHusa1+4" n "bnok curHanusauum 14"
B naHHbIX 6nokax koHUrypupyoTcs:
1. Bnok Hopmanusaumm n macluTabupoBaHus:
- Tvin aHanoroBoro BX0AHOrO CUrHana;
- Tvin WKanebl BXOAHOTO CMrHana;
- HwxHui npepen wkanbl BXOOHOrO CUrHana;
- BepxHui npegen wkanbl BXOAHOTO CUrHana;
- MNonoxeHne geumMmanbHOro pasaenuTens BXOAHOrO CUrHana;
- MocTosiHHasi BpeMeHU BXOOHOro LMdpoBoro unsTpa;
- MakcmmanbHas onuTenbHOCTb MMMYIIbCHOW NMOMEXU Arsi BXOOHOIO CUrHana;
- KoadbhmumeHT koppekuum (CMeLLeHne) BXOOHOTO CUrHana;
- MeTop TeMnepaTypHOW KOPPEKLUMW BXOLHOMO CUrHana;
- 3Ha4eHne TemnepaTypbl B PEXUME PYYHOWN KOPPEKLMM BXOAHOMO curHana oT Tepmonap.

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

MpuMeyvaHue. Mocne 3aBeplleHUs BHECEHUI W3MEHEeHWt B HACTPOMKM HeoBXoaWMo 3anucaTb W
COXpaHUTb KOHUrypaLmio Moayns (HaxaTtb KHOMKY "3anucaTtb KOH(MrypaLumio”, U B OTKPLIBLLEMCS OKHE YCTaHOBUTb
ranoyky "CoxpaHuTb MOnb3oBaTenbckue HACTPOMkW'), MHAYe Mocrie OTKIYEeHUs] MUTaHUS HAcTPOMKW Momynst
OCTaHyTCsl NpeXHUMU 6e3 U3MEHEHNSI.
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4.3.6 U3meHeHne ceTeBbIX HACTPOEK MoAYInA

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

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

HaumeHoBaHue napametpa 3Ha4yeHue
CeTeBon agpec (Homep Moaynsi B ceTn) 1
CkopocTb 06MeHa 9 — 115200 6ut/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 O6ecTounTb MOAYIb, CHATb C LUMHbI U YCTaHOBUTbL Nepemblyky JP10 (nonoxeHue — cm. puc. 5.1),
nocne 4ero ycCTaHOBWUTb MOAYMb 06paTHO Ha WKHY. Moaynb nepengeT B pexvmMm KOHMUrypaumm ceTeBblX HAaCTPOEK,
0 4yem ByageT cBugeTenbCcTBOBaTh 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 Tlpou3BecTn HeoOXOOMMblE W3MEHEHUA B HACTpOMKax, MOCMe Yero 3anucatb U COXpPaHUTb
KOHpurypaumo Mmogyns (HaxaTb KHOMKY "3anucaTb KOHurypaumio”, n B OTKPbIBLUEMCSI OKHE YCTaHOBUTbL raroyky
"CoxpaHuTb MoNb30BaTENbCKUE HACTPOMKK").

4.3.6.5 O6ecTounTb MOAYMb, CHATb C LUMHbI U Pa3OMKHYTb nepemMbiuky JP10, nocrne 4ero ycTaHOBUTb
npubop 0bpaTHO Ha LLWHY.

4.3.6.6 B MNK-KoHcurypaTope HaxaTb kHOMKy "[ocTynHble ycTponcTsa" v nNpov3BeCTM NMOWCK MOZyns
cornacHo nyHkty 4.3.4.

4.3.6.7 Mogynb OOMmMKEH onpeaennTbCsa B CETU C HOBbIMU CETEBLIMU HACTPONKaMU.

4.4 MpoBepkKa Mmoayns

[ns npoBepku Moayn4a Ha naHenn MHCTPYMEHTOB HaXXMUTE KHOMKY BbI30OBa OKHA NPOBEPKU (CM. puc. 4.4).

P "
[ Nposepka - :—:— @_@Iﬁ

I[ucrmen Tun Mun. Makc.

n
N [ s | B
| —] 0

| —] ]
| —| 0 ]
| —] 0 ]

OFFLine

PucyHok 4.5 — [Nposepka modyns

4.4.1 Mogknounte K aHanoroebiM Bxogam Al moagyns RIO-Al4 o6pasuoBbii UICTOYHMK CUIHamNa CorfacHo
cxeme, NpeacTaBneHHom Ha puc. B.2.

4.4.2 Haxmute kHonky "OFFLine" ana nepexofa B OHMaNMH-PEXUM MOHUTOPMHIa COCTOSHUS aHaroroBbiX
BXOAOB (Hagnucb npu aTom nameHutcs Ha "ONLine").

4.4.3 BBegsa HeobxoaMmoe 3HaueHme ¢ NOMOLLbIO 3a4aTymka curHarna, NPOKOHTPONUpYTe BENUYNHY BXOA4A
B OKHe "[lucnnen" B KOHTPOSbHbLIX TOYKaX. 3HA4YEHME BXOAHOrO cuMrHana AomKHO M3MEHATLCS Ha OTPe3Ke OT Havyana
[0 KOHLA LWKanbl C 3afjaHHO NOrpeLlHOCTb0. Ecnmn BxogHOM curHan BuIMAET 3a AnanasoH namepenus Ha 10 %, To B

okHe "[ducnnen" nosiButca Hagnuch "ERROR".
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5 KannbpoBka aHanoroBbIX BXOAOB MOAYNA

Kanubpoka npubopa ocyuiectensieTcs:

e Ha 3aBope-u3rotoBuTeEnNe Npu Bbinycke npubopa,
e [Monb3oBaTenemM npy NOArOTOBKE K MOBEpKe (KanubpoBke).

MNepepn Havanom KaJ'IVI6pOBKVI aHanoroBbIX BXOA0B HE0bXxoanmo NnpuBECTUN B COOTBETCTBYHOLLIEE NOJTIOXEeHNe

nepemblYkn Ha nnaTe mMoayns. Tunbl BXOAHbIX CUTHANOB M MOMOXEeHWe nepemblyek npuBefeHsl B Tabnuue 5.1 u Ha
pucyHke 5.1.

Tabnuya 5.1 — [MonoxeHusi nepembidex O71si pasHbIX MUMoe 8x00HbIX CUHaN08 U npedesibi Kanubpoeku

MpepenbHble MpepenbHble 3Ha4YeHUs MonoxeHue nepembiyek Ha
K T IpaAyMpoBoYHas WHAMLMpPYeMble BXOAHOro cUrHana npm mMopyrne BXOAO0B

Bxgna aT:I:Ka XapaKTepucTuKa 3HaueHUs Npu KanubpoBKe Nnpubopa (pucyHok 5.1)

Aa| A nm HCX Kanubposke HavanbHoe | KoHeunoe | All Al2 Al3 Al4

npu6opa 3Ha4YeHue 3Ha4YeHue JP1 JP2 JP3 JP4

0001 | 0-5 mA 3 0.0 ...100.0 % 0 mA 5MA
0002 | 0-20 A jl::::;:::quaﬂ yCTaHMCJ)-IBVJ]'I:HHbIX 0 mA 20 wA [2-3] [2-3] [2-3] [2-3]
0003 | 4-20MA | nuneapusosaHHas TEXHNYECKNX 4 mA 20 mA
0004 | 0-10B eavHMLax 0B 10B
MpumeuaHue. [N NogknoueHUsi 4aTYNKOB C NACCUBHBLIM BbIXOAOM nepemMblyki JP1+IP4 HeoBX0AUMO YCTaHOBUTL B
nornoxexue [1-2] (bonee getansHo — cM. npun. b.2)

PucyHok 5.1 — [lonoxeHue nepembivek Ha rname mMooyris (Kopriyc MoOyns CHAM)
Mopanok KannbpoBKM:
5.1 Hactpowite mogynb Ha He06X0AUMBIN TUN CUrHaNa cornacHo NyHKTy 4.3.5 AaHHON MHCTPYKUUN.

5.2 MopgkntounTe k aHanoroBomy Bxody Al mogynsa RIO-Al4 anddepeHumnanbHbii BonbTMeTp B1-12 nnm
Opyrov 06pasuoBbIv UICTOYHMK CUTHarna CorflacHo cxeme, NpeacTaBneHHom Ha puc. b.2.

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

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

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

5.7 Ecnn B npouecce HacTpaMBaHMs aHarioroBoro Bxoga ObINO BBEAEHO CMeELLEeHUe, TO OTKMYUTE €ero:

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

5.8 YcTtaHoBWUTE NpU MOMOLUM MCTOMHMKA CUrHana BeSMYMHY, COOTBETCTBYIOLLYIO 0% pwanasoHa B
3aBUCUMOCTHM OT TUNa BXOAHOro curHana.
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PucyHok 5.2 — OkHoO kanubposku mModyrsi

5.9 Haxmute kHonky (4) "Utenue". B none (6) B okHe "kog ALIM" yctaHoBuTcst 3HadyeHue 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 3HadeHue. Ecnu 3HaveHve koga AL KoppekTHoe, TO HaXMUTE KHOMKY
(4) "3anucb".

5.10 B okHe "[Oucnnen" npoKOHTPONMpPYyNTE 3Ha4YEeHNe NPOHOPMUPOBAHHOIO BXOOAHOIO CUrHana.

5.11 YctaHOBMTE MpU MOMOLLUM UCTOMHUKA CUrHana BenuyuHy, cootBeTcTBylowyo 100% guanasoHa B
3aBMCMMOCTM OT TUMa BXOAHOIO CUrHana.

5.12 Haxmute kHonky (4) "Utenne". B none (6) B okHe "kog ALM" yctaHoBuTCcSA 3HayeHue kopa ALM,
KOTOpOE He OOMKHO 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 npeensl, TO He06XoANMMO NPOBEPUTL NMPaBUNBHOCTb
MOAKIIOYEHUSA UCTOYHMKa curHana. Ecnn 3HaveHve koga AL koppekTHOoe, TO HaXMuTe KHOMKY (4) "3anuck".

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

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

5.15 [nsa npoBepKM KOPPEKTHOCTW KanubpoBku Haxmute kHonky (9) "OwnanH". Beas Heobxogummoe
3HayeHne C NOMOLLIbI0 3aJaTuuKka curHana, NPOKOHTPONMPYNTE BENUUMHY BxoAa B OkHe "[ucnnen” B KOHTPOMNbHbIX
TOYKaX. 3HaYeHMe BXOLHOrO CUrHama [OJPKHO U3MEHATBCS Ha OTpe3ke OT Havana [o KOHUa LKanbl C 3a4aHHON
MOrpeLIHOCTbHO.

5.16 Ecnn HeobGxoAMMO BBECTM CMELLEHME aHanoroBOro Bxoda, TO HaxmuTe kHonky (7) "Kopp.",

yctaHoBute B none "Koppekuus Al" HeobGxooumoe 3HaYe€HWEe 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 HaxmuTe kHonky (10) "CoxpaHuTb".

Tabnuya 5.1 — [Juana3oHbl MUHUMAaIbHBIX U MakCUMaslbHbIX 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 yCTpaHEHUI0 HEefOCTaTKOB, BbISIBMIEHHbIX B MNpOLEcce KOHTPOMs;  NpodunakTu4yeckomy
O6Cﬂy)KVIBaHVIIO, BbINONIHAEMOMY C yCTaHOBJ’IeHHOVI nepnoan4yHOCTbio, ANMUTENbHOCTBbIO 1 B onpedesieHHOM nopsaake;
YCTpaHEeHU 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 obecneyeHust 6e3onacHOro MCMNosib3oBaHus 060pyAOBaHMH HeYKOCHUTEeJIbHO BbINONHANTE
YKa3aHusA AaHHOVI rnaBebl!

6.2.1 Bugom onacHoctu npu paboTte c RIO-Al4 ecTb nopaxatwollee 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 Npu HanmuuuM WMHCTPYKUUKM MO TexHuke 6esonacHocTw,
YTBEPXOEHHOW  MpeanpusTueM-noTpedbutenem B YCTAaHOBMEHHOM MOPSAKE W y4MTbIBAlOWEN —cneumduky
NPUMEHEHNsT MOAynsi  Ha KOHKpeTHoM obbekTe. [lpy MOHTaxe, Hanagke W 3Kcnnyatauum Heobxoanmo
pykoBoacTteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTuyeckme paboTbl [OIMKHbI MNPOBOAUTLCA MPU  OTKIKOYEHHOM
ANEKTPONUTaHWN.

6.2.5 MNpu pa3bopke moayna AN yCTpaHeHUs1 HemcnpaBHOCTEN Npubop OOMmMKeH OblTb OTKIIOYEH OT CETU
ANEeKTPONUTaHuS.

7 XpaHeHue u TpaHCNopTUpPOBaHMue

7.1 YcnoBusa xpaHeHUss moayns

7.1.1 Cpok xpaHeHMs B NoTpebuTenbckon Tape - He Gonblue 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 Bo3ayx B MOMELLEHUN He [OOSKEH codepaTb MblM U MPUMECU arpeccuBHbIX MapoB U rasos,
BbI3blBaIOLLMX KOPPO3UIO (B YACTHOCTM: ra3oB, COAEPKALUMX CEPHUCTbIE COEAMHEHUS UNN aMMUaK).

7.1.4 B npouecce XpaHEHUsi UMW 3KChiyaTauuum He KnaauTe Tskenble npeameTsl Ha npubop v He
nogBepraiTe €ro HWKakoMy MexaHW4ecKOMY BO3OEWCTBUIO, TaK Kak YCTPOWCTBO MOXeT aedopmupoBatbCcs U
noBpeaunTbCs.

7.2 YcnoBuA TpaHCNoOpTUPOBaHMUA Moayns

7.2.1 TpaHcnopTupoBaHWe MoAynsi B YNakoBKe MNPeanpuUATUS-U3roTOBUTENSI OCYLLECTBASETCA BCEMU
BMOAMM TpaHCNopTa B KPbITbIX TPAHCMOPTHBIX CpeAcTBax. TpaHCMopTUpoBaHUe camorneTamy JoSMKHA BbINOMHATLCS
TOIbKO B OTanfMBaeMbIX repMeTU3NpPOBaHHbIX OTCEKax.

7.2.2 Mopgynb [OMKEeH TPaHCMOPTUPOBATLCA B KIMMaTU4ECKUX YCMOBMUSAX, KOTOPble COOTBETCTBYIOT
ycnosusm xpaHenus 5 cornmacHo TOCT 15150, Ho npu gaeneHun He Huxe 35,6 klMa n TemnepaType He HKe MUHYC
40 °C nnu B ycnoBusix 3 Npn MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems norpy3o-pa3rpy304HbiX paboT U TPaHCMOPTUPOBaHWM 3anakoBaHHbIA NPUOOP He AOImKEH
noaBepratbCs Pe3kMM yaapaM U BIUSHUIO aTMocdepHbix ocapkoB. Cnocob pasmelleHnss Ha TpaHCMOpPTHOM
CpeAcTBe JOSMKEH UCKIoYaTh nepemeLleHe Moayns.

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

8 rapaHTMM n3rotoBuTens

8.1 MpowussoauTenb rapaHTMpyeT COOTBETCTBME MOAYNSA TeXHUYeckuM ycrnosuam TY Y 33.2-13647695-
028:2013. Mpwu He cobniogeHnn notpebutenem TpebGoOBaHUA YCNOBUIA TPaHCMOPTUPOBAHUS, XPaHEHUS!, MOHTaxa,
Hanagky u aKcnnyatauum, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOMTENb NULLIAETCst NpaBa Ha rapaHTuto.

8.2 MapaHTUNHBIN CPOK 3KChnyaTauun - 5 NeT co OHA OTrpy3kn Moayns. [apaHTUiHBIA CPOK aKcnnyaTaumu
MOAYyrnewn, KoTopble MOCTaBNATCA Ha 3KCnopT - 18 MecsaueB Co AHA NPocnefoBaHWUs UX Yepes rocyaapCTBEHHYHO
rpaHuuy YKpauHsbl.

8.3 Mo goroBopeHHOCTU ¢ NoTpebutenem npeanpusTUe-u3roToBUTENb OCYLLIECTBIAET NnocrnerapaHTUiHoe
TexHn4yeckoe 0oOCMNyXMBaHUE, TEXHWYECKYH NOAAEPXKKY W TEeXHUYECKMe KOHCynbTauuu No BCEM BuOaM CBOEen

NpoayKLUun.
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NMPUNOXEHUA
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NMpunoxeHue b - NopgkniwoyeHne moaynsa RIO-Al4.
CxeMbl BHEeWHNX coeguHeHnn

MpunoxeHune b.1 CxeMbl BHELWWHUX cOeaUHEHUN

CxeMbl BHELLHMX coeanHeHnn Moaynsa aHanorosoro Beofa RIO-Al4 nokasaHbl Ha pucyHkax b.1-b.2.
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MpumeyaHusa

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

2. Pasbembl PLU-5, PLUM-5 n TK-1 aBnsatoTca akceccyapamu, TO €CTb He BXOASAT B KOMMIEKT NOCTaBKM 1
MX HY>KHO 3aKasblBaTb OTAESbHO.

3. Takke Heo6x0AUMO yUYnNTLIBATbL YTO:

- ecnu oauvH unu Heckonbko moaynen RIO 6yaoyT ucnonb3oBaTbCs Ha OOHOM LUMHE C GrOKOM MUTaHWA
PSU24-1.3, 10 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 nutanns PSU24-1.3;

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

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

MpunoxeHune B.2 Cxema nogkno4YeHUs1 NaCCUBHbIX AATYUKOB

[Ons nuTaHMa NacCMBHBLIX AATYMKOB C TOKOBbIM BbIXOOOM MO ABYX UMW TPEXNPOBOAHOW CXEMEe MOXHO
MCMNOnb30BaTbh BHYTPEHHUN UCTOYHUK MUTAHNUS (laexmake. =25 MA, Ugux=21 B), ANS Yero HyXHO yCTaHOBUTb NEPEMbIYKHN
JP1-JP4 (pa3melleHune — cM. puc. 5.1, ctp. 14) B nonoxeHue 1-2 n nCNonb30BaTbh CXeMy NOAKIMIOYEHNUA, NOKa3aHHYO
Ha puc. B.3.
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PucyHok b.3 - Cxema rnodknoyeHust 0amyukos ¢ MacCu8HbIM 8bIX000M:
a) 08yxnpo8odHo20 Oamyuka ¢ 8b1Xx000M 4-20 MA;
6) mpexnposo0Ho20 dam4uka ¢ 8bixo0om 0-5 MA;
8) mpexnposodHo20 damyuka ¢ 8bix000M 4-20 MA.
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MpunoxeHue b.3 Cxema nogknioyeHusa nHtepdenca RS-485

MpeobpasoBaTtenb nHTEpGENCOoB

RS232/485 USB/RS485
Brn-485 BrNn-52
L no 1200m
RS232 R1
nnm
A+
USB - RS485
RZD :I“
B-
PYPTYY AR LO
RGND
A+ B A+ B- A+ B-| [o32ycrpoitcrs | AT B- A+ B-
01 02 03 30 31
RIO-Al4 UTM-20Y MMUK-25 MTP-8 UTM-12

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

1. K MK moxeT 6biTb nogknodeHo Ao 32 yCcTpoWwcTB, BKMovas npeobpasoBatenb MHTepdencos Br-485

vwnn brNn-52.

2. O6was gnvHa kabenbHOM NMHWUK CBA3M He AorkHa npesbiwaTtb 1200 m.

3. B kauecTBe kabenbHOM NMMHUK CBSI3W NPEANOYTUTENBHO NCNOMb30BaTh 9KPAHNPOBAHHYHO BUTYIO Napy.

4. AnvHa oTBeTBNEeHUN Lo JomkHa ObiTb Kak MOXXHO MEHbLLEN.

5. K uHTepdelicHbiM BxodaMm MpubopoB, pacnofioXeHbIM B KPaWHWX TOYKaX COELAMHUTENBHOW IUHWK,
Heo6XoAMMO NOAKMIYUTL [Ba TepMuHanbHbiM pesuctopa conpoTtueneHnem 120 Om (R1 u R2). lMopgknioveHne
pesucTtopoB k koHTponepam NeNe 01 — 30 He Tpebyetca. lNMogknoyeHne TepMUHanbHbIX PEe3nCTopoB B Onoke
npeobpasoBanns uHTepdgencos blMiA-485 nnu BrN-52 cm. B PO Ha BlA-485 munu BIMA-52. Cxema nogkntodeHus
uHTepderica RS-485 k moagynio RIO-Al4 nzobpaxeHa Ha pucyHke b.1 (knemma X7).

6. Bce oTBeTBMTENWM NpMEMO-NEpPeaaTUMKOB, NMPUCOEAMHEHHbIE K OOHOW obLien nepeparoLlen NMHUW,
[OOJDKHBI COrNacoBbIBATLCA TOMbKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBEHUA AOMKHA ObiTb KAK MOXHO MEHbLUEN.

7. HeobxoaumocTb aKkpaHupoBaHus kabenen, No KOTopbIM nepedaeTcs MHOopMaLUusa, 3aBUCUT OT ANUHbI

kabenbHbIX CBA3EN 1 OT YPOBHA NOMeX B 30HE NPOKNaaku kabens.

8. MNMpumeHeHne aKkpaHNpPOBaHHOW BUTOWN Napbl B MPOMBbILLUMEHHBIX YCIOBUAX SBNSETCH NPeAnoYTUTENbHbIM,
MOCKOIbKY 3TO obecneynBaeT Nony4yeHe BbICOKOrO COOTHOLLIEHNS CUrHan/lwym v 3awmuTy OT CUH(a3HON MOMEXW.
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NMpunoxeHue B - KOMMyHUKaUMOHHbIEe PYHKUNMN

MpunoxeHue B.1 O6wme cBegeHun

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

MpoTtokonom ceas3n no nHtepdency RS-485 asnsetca npotokon Modbus pexum RTU (Remote Terminal
Unit) B pexxume "No Group Write" — cTaHgapTHbIN NnpoTokon 6e3 nofgaep Kk rpynnoBOro ynpasneHus OUCKPETHBIMU
curHanamu.

Ons paboTbl Heob6XxoAMMO HaCTPOUTb KOMMYHWKALMOHHbIE XapakTepucTukun moayns RIO-Al4  Takum
o6pasom, 4TOObI OHM coBnaganu C HacTporikamum obmeHa faHHbiMu K. XapaktepucTuku ceTeBoro obmeHa
HacTpauBatoTcst pernctpamu 18500 n 18501.

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

MporpammHo goctynHble pernctpbl Moaynsi RIO-Al4 npuBeaeHsl B Tabnuue B.1.

KonunyecTBo 3anpalumBaeMbiX perMctpoB He AOMKHO npesbiwaTb 16. Ecnv B Kagpe 3anpoca 3akasaHo

Gonee 16 perncTpos, moaysb RIO-Al4 B 0TBeTe OrpaHnYMBaET UX KOIMYECTBO A0 NepBbIX 16-T! PerncTpos.

MpunoxeHue B.2 NMporpammHo aoctynHble peructpbl RIO-Al4

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

[« > S|
s 3 S|
g % 3: J pgﬁgi;a ®dopmar HaunmeHoBaHue napameTtpa [nana3oH nsmeHeHus
z g £ 9 DEC ’ AaHHbIX [MapameTp ypoBHs KoHdUrypauum] (mecATUYHBIE 3HaYeHUA)
ez &
623 (DEC) — 26F (HEX) —
03 0 INT Koa (mopenb) moayns 2.111 (DEC)
03 INT Bepcus nporpammHoro obecneveHns 2
0 — 3anpeuweHo
03/06 2 INT PaspeLueHre nporpammupoBaHusi 1 — paspeweHo
03/06 3 INT Pexum paboTbl Mogyns 0- 6e30naCHbMV pexmm,
1 — HOpMasbHbIV PEXUM
0 — c HacTponkamu no
yMon4yaHuto
03/06 4 INT Pexum paboTbl cetn 1 — C NOMb30BATENLCKAMM
HacTponkamm
03/06 5 INT KomaHaa crnexeHus 3a ceTbio 2 — OTKIo4eHa
- BKIIOYEHA
03/06 1000-1003 INT 3HauyeHne 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 BLIXOAVT 3a
1-4 (HyneBoW 6uT)
npegernsl U3MepeHust
(1200,1201)
03/06/16 FLOAT 3HauyeHne BXoaHbIX aHanorosblx 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 HwxHWA npegen wkanbl BxogHoro curHana Al 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 — «XXXX», 1T — «XXX.X»,
curHana Al1 gnsa cdopmara Int 2 — «XXXX», 3 — «X.XXX»
03/06 5007 INT MocTosiHHasn BpeMeHn BXOAHOrO LMdpoBoro cunbTpa OT 0.0 10 60.0*
ans BxogHoro curHana Al1
03/06 5008 INT MakcmmanbHas AnMTenbHOCTb UMMYTIbCHOWM NOMexXu 0T 0.0 A0 60.0*
ans BxogHoro curHana All
03/06/16 | (5009,5010) | FLOAT Eﬁfﬁf:%‘le” KOppeKLuv (CMeLIeHIe) BXOAHOTO OT MuHyc 9999 710 9999
03/06/16 | (5014,2015) FLOAT TexHonorudeckas curHanusauusa MIN ans xoga Al1 OT MuHyc 9999 1o 9999
03/06/16 | (5018,5019) FLOAT | TexHonoruyeckas curHanusauma MAX ans Bxoga Al1 OT MuHyc 9999 fo 9999
03/06/16 | (5022,5023) FLOAT 'ctepesunc TexHonornyeckon curdanusauum MIN, MAX OT MuHyc 9999 A0 9999
nns sxopga Al
5030...5053 MapameTpbl HacTpoviku aHanorosoro exoga Al2
(ngeHTnYHbI ¢ NnapameTpamu Bxoga All)
5060.. 5083 MapameTpbl HacTpoViku aHanorosoro Bxoga Al3
(ngeHTMYHbI ¢ napameTpamu Bxoga All)
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[MpodomkeHue mabnuyel B.1 — [NpoepammHo docmyriHble peeucmpbl Modyris RIO-Al4

MapameTpbl HacTpoViku aHanorosoro Bxoga Al4

5090...5113 (MaeHTMYHbI ¢ NnapameTpamu Bxoga All)
03/06 19000 INT KonnuyecTBo y4acTkoB nuHeapusaumm nepBoro 0002-0020
BXoAHoro curHana Al1
03/06/16 (19001.i'19002) FLOAT ABcumcehbl OMOpHbIX TOYEK NUHeapM3aLum NepBoro 00.00-99.99
(19039.19040) aHanorosoro Bxoaa Al1
03/06/16 (19041:?'9042) FLOAT OpanHaThl ONOpHBIX TOYEK NMHeapu3aumn nepeoro OT MuHyC 9999 710 9999
(19079.19080) aHanorosoro sxoga Al1
19081.. 19161 [MapameTpbl NMHeapu3aumm aHanorosoro sxoga Al2
(MQeHTMYHBI C NapameTpamu NuHeapu3auum Bxoga All)
19162.. 19242 [MapameTpbl NMHeapusaumm aHanorosoro Bxoga Al3
(MQEHTMYHBI C MapamMeTpamu NuHeapusauum Bxoga All)
19243...19323 MapameTpbl NnMHeapu3auum aHanorosoro Bxoga Al4
(MOEHTWYHBI C MapamMeTpamu NuHeapusauum Bxoga All)
03 40000 INT 3HaveHne koga AL ananorosoro Bxoga All 1000-16000
03 40001 INT AKTyanbHble HaCTPOWKM KannbpoBKN Havana LwKanbl
BXoAHoro curHana Al1
AKTyanbHble HaCTPOWKM KannbpoBKK KOHLIA LLKasbl
03 40002 INT BXxoAHoro curHana Al1
KannbpoBka HayanbHOro M KOHEYHOro 3Ha4YeHwus (1000-3000),
03/06 | 41002, 41003 INT | |\ ikani curnana 0-5 MA (14000-16000)
KannbpoBka HayanbHOro v KOHEYHOro 3Ha4yeHust (1000-3000),
03/06 | 41004, 41005 INT | wkanei curnana 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 wikansl curHana 0-10 B (14000-16000)
40005...40007 MapameTpbl kanmbposku aHanorosoro Bxoda Al2
41062...41069 (MQEeHTMYHBI C NapameTpamu kannbposku Bxoga All)
40010...40012 MapameTpbl kKanMbpoBkM aHanorosoro Bxoaa Al3
41122...41129 (MBeHTMYHBI C NTapameTpamu kannbposku Bxoga All)
40015...40017 MapameTpbl kanMbpoBkM aHanoroeoro Bxoaa Al4
41182...41189 (MQEHTWYHBI C MapameTpamu kannbposku Bxoga All)
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 KOHTPONst YETHOCTH
03/06 18502 INT KoHTponb 4yeTHOCTH 1 — KOHTPOSb MO YETHOCTU
2 — KOHTPOIb N0 HEYETHOCTH
03/06 18503 INT | Cron 6ur 0 — oAk bur
1 — nBa buta
03/06 18505 INT TavimayT 3anpoca 0-9999 ¢
03/06 40600 INT CoxpaHeHue nonb3oBaTenbCKUX NapameTpoB 0

1 — coxpaHuTb

* B peaucmp egodumcsi 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, cneayrLNA:

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

Kagp Modbus coobLieHns cneayowui:

DEVICE ADDRESS

FUNCTION CODE DATA

CRC CHECK

8 BITS

8 BITS k x 8 BITS

16 BITS

Fne k<16 — komuuyecTBO 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. ®yHKLMOHaNbHbIN KO4 onepauumn

RIO-Al4 nopaepxuBaeT criegyrolme yHKUMK:

Function Code DyHKUMA
03 YTeHue peructpa (oB)
06 3annck B oavH pernctp (ans 3anvucu gaHHeix hopmara Integer)
16 3anucb B HECKOJBLKO PErMCTPOB (4118 3anucu AaHHbIX popmaTa Float)

B.3.4 Data Field. Mone nepegaBaeMbix AaHHbIX

Mone paHHbIX coobuweHunsi, nocbinaemoro SCADA cuctemoln yganeHHomy npubopy, COAepXuT
no6aBoyHO MHpopMaLmio, KoTopas Heobxoauma slave-ycTponcTBy ans Aetanusaummn dyHkumm. OHa BKoYaeT:

® 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 KonuyecTBo 6anT oTBeTa Ha dyHKumto 03 u cogepxnMoe 3anpalLmBaeMblX PErMcTpoB
® afpec perncTpa v 3HaveHne 3Toro pernctpa ans dyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHusi KOHTPOJNILHOW CYMMbI

3HayeHMe 3TOro nons - pesynbTaT KOHTPONSA C MOMOLbK LMKNU4eckoro madbiTouHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHua coobwenns (address, function code, data) nepepatolwlee yCTPOWCTBO
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 u 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 cogepxmmoe pernctpa un 6ygeTt 3Ha4eHNeM KOHTPOSbHOW CYMMBI.

O©CoONOOORWN=

Korga CRC pa3meluaeTcs B koHUe coobuieHns, mnagwmi 6ant CRC nepegaetcsa nepsbiM.

MpunoxeHue B.4 ®opmaTt KoMaHA

YreHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowmii popmat mcnonb3yeTcsa Ans nepegaym 3anpoco oT K n 0TBETOB OT yaaneHHoro npubopa.

3anpoc yctporctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OtBeT ycTponctea. RETURNED FROM DEVICE:
DATA
ADDED\IQEES F(L:nggglg3N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Fone «<NUMBER OF REGISTERS» 1 n <16 — KonmnyecTBO 3anpawmBaemblx peructpoB. Ecnv B kagpe
3arnpoca 3akasaHo bonee 16 peructpos, mogynb RIO-Al4 B 0TBETE OrpaHMYMBaET UX KONMYECTBO A0 NepBbiX 16-Tu
perucTposB.
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Mpumep 1:
1. UteHue pernctpa
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)

Cnepywolasa komaHaa 3anvcbiBaeT onpegeneHHoe 3HadeHune B pernctp. Write to Single Register (06)

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

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

MpunoxeHue B.5 PekomeHaaumm no nporpaMmMmpoBaHnio o6MeHa AaHHbIMU C

moayrnem RIO-Al4

Mpumep pacyeTa KOHTPOMbLHOW CyMMbI Ha A3blke CUL:

unsigned int crc_ calculation
{
unsigned int crc;
unsigned char bit counter;
crc OxXFFFF;
while ( number byte>0 )
{

crc *= *buff++

bit counter=0;

while ( bit counter
{

if

’

< 8)

& 0x0001 )

( crc
{
>>=

A

1;
0xA001

crc
crc
}
else
{
crc >>=1;
}
bit counter++;
}
number byte--;
}

return (crc);

//

//

//
;77

//
//
//
//

(unsigned char *buff, unsigned char number byte)

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with O0xA001

shift to the right 1 position
increase counter
adjust byte counter

final result of crc
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INucTt perncrtpaumm uameHeHUn

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

TEKCTe

0.A.






