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HacTtosilee pykoBOACTBO MO SKCNMyaTauuym npedHasHayeHo Ansi O3HaKoOMIleHus notpebutenein ¢
HasHayeHneMm, MoAensiMu, MPUHUMUMNOM [OEWCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KChnyatauuenh u oGCnyxuBaHWeM
moayns aHanorosoro Beoga RIO-AIS8.

BHUMAHUE ! Mepen vcnonb3osBaHWeM MOAYINA, NOXanyncTa, 03HakoMbTECh
C HaCTOALLMM PYKOBOJCTBOM MO 9KCMnyaTauum.

MpeHebpexeHne Mepamu NPedoCTOPOXHOCTM W NpaBunamm
aKcnnyaTaumm MOXeT cTaTb NPUYUHOW TPaBMUPOBAHUS MepcoHana unu
noepexaeHnsa obopynosaHus!

B cBA3n C noctosHHOM paboTon MO COBEPLUEHCTBOBaHUIO
MoAayns, NnoBbILLAIOWEN  ero  HageXHOCTb M ynydllaoLen
XapaKTepUCTUKM, B KOHCTPYKLMIO MoryT ObITb BHECEHbI
He3HauMTeNbHble U3BMEHEHWS!, HE OTPaXKEHHbIE B HACTOSILLIEM U3OAHUN.

1 OnucaHue moayns

1.1 HasHa4yeHne moayns

1.1.1 Moaynb aHanorosoro Beoga RIO-AI8 npeaHasHauyeH aons npuema u npeobpasoBaHus B LMGPOBYHO
¢OpMy CMrHamnoB aHanoroBblX 4aT4YMKOB.

1.1.2 Moaynb RIO-AI8 npegHasHaveH Ans nocTpoeHus pacnpegeneHHbIX CUCTEM KOHTPOSSA M ynpaBrneHus
TEXHOMOIMYECKUMIN 0O bEKTaMN.

1.1.3 B mogynsax RIO-AI8 ncnonb3yeTcsl MHTeNnNekTyanbHas cuctema BBoAa, rae Kaxabii Moaynb uMmeeT
BCTPOEHHbIN MMUKPOMPOLLECCOP, BbIMOMHALWMIN CBOW 3afayn u yHKUuM no obpaboTke CUrHanoB He3aBUCUMO OT
Onoka LeHTpanbHOro npoLeccopa KOHTponnepa unm KoMmnetotepa.

1.1.4 Mopynb RIO-AI8 BbINOMHEH Kak caMoCTosTenbHOe nspenune, MHPOPMaLMOHHbIN OBMEH C KOTOPbIM
ocyllectBnsieTcs no uHTepdency RS-485 no npotokony MODBUS RTU, 4To nosBomnsieT Mcrnonb3oBaTb €ro B
KavecTBe yAarneHHOro ycTpoWcTBa aHarioroBoro BBOAa Mpu paboTe B COBPEMEHHbIX CeTAX ynpasneHus u cbopa
MHopMaLmK.

1.2 O603Ha4YeHMe Moayns Npu 3akase U KOMMJIEKT NOCTaBKN
1.2.1 Moaynb o6o3Ha4aeTcs criegyowmnm obpasom:

RIO-AI8-X,
roe

X — Kof, BXOAHbIX CUTrHanoB:
1 — MNocTosiHHbIN TOK OT 0 MA g0 5 MA,
2 — [MocTosAHHbIN TOoK oT 0 MA go 20 MA,
3 — [MocTosAHHbIN TOK OT 4 MA go 20 MA,
4 — HanpsixeHne noctosiHHoro Toka ot 0 B go 10 B.

Moaynb MOXeT ObiTb HACTPOEH Ha NOAKIYEHME Pa3HbIX TUMOB A4ATYMKOB MO OTAENbHOMY 3aKasy.

Mpumeyvanune. MNpu 3akase moaynent RIO HyxHO yuuTbiBaThb, 4YTO knemmbl PLUN-5 1 PLWUN-5, k koTOpbiM
noakntoyaTcs NuTaHne npubopa n HTepdeiic, He BXOAAT B KOMIMIEKT NOCTABKU U UX HY)XXHO 3aKa3bliBaTb OTAENbHO
(6onee getanbHO 0 kNemmax — cM. npun. b.1, puc. B.3).

1.2.2 Komnnekt noctaeku Mmogynsi RIO-AI8 npvBeneH B Tabnuue 1.2.1.

Tabnuua 1.2.1 — Komnnekm nocmasku mooyns RIO-Al8

O603Ha4eHune HanmeHoBaHue KonuyectBO
MPMK.426431.006 Mogynb aHanorosoro seoga RIO-Al8 1
MPMK.426431.006 NC [MacnopTt 1
MPMK.426431.006 PO PykoBoAcTBO Nno akcnnyaTtaumm 1*
PC-4 Pa3bem curHanbHbi 4koHT. PC-4 6
PLWIA-5 LLInHHBIV pa3sbem Ha DIN-penky 5koHT. PLUO-5 1
* - 1 aK3eMnnisp Ha Nrboe KONNMYEeCTBO MOAYIEN NPU NOCTABKE B OAVH adpec
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1.3 TexHM4YeCKMe XapaKTepucTuKu moayns

1.3.1 AHanoroBble Bxoabl moayns RIO-AI8

Tabnuya 1.3.1 - TexHuYyeckue xapakmepucmuKU aHa0208bIX 8X00HbIX CU2Ha08

TexHuYecKkasa XxapaktepucTuka

3HaveHune

Konn4yecTBo aHanoroBbix BXOAOB

8

Tun BXOQHOrO aHanoroBoro curHana

YnuduumposaHHsele (FTOCT 26.011-80):
o1 0 MA 0o 5 MA, RBx=200 Om

o1 0 MA o 20 MA, RBx=49.9 Om

oT 4 MA go 20 MA, RBx=49.9 Om

o1 0 B go 10 B, RBx=25 kOm

Paspewatowasa cnocobHocTb ALIM

<0.0015 % (16 paspsigos)

Mpenen gonyckaemolr OCHOBHOW NpUBEAEHHOWM
norpewHoOCT! nsMmepeHnda BXoaHbliX napamMeTpoB

£0.2%

TeMMepaTypbl OKpyKatoLlen cpeabl

Mpenen gonyckaemon JONONHUTENBHON
MOrpeLLIHOCTH, BbI3BAHHOW N3MEHEHNEM

<02%/10°C

lMepuog nsmepenus

He 6onee 0.1 cek

FanbBaHn4eckas pa3BdA3Ka aHanoroebix BXo4oB

Bxoapbl ranbBaHN4eCKN N30NMPOBaHbI OT MUTAHUS U
uHTEepderica, HanpskeHWe ranbBaHUYECKON pa3BA3KU
He meHee 500 B

1.3.2 AnekTpuyeckune paHHble moayns RIO-Al8

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuku 31eKmponumanusi u nompebneHue

TexHu4Yeckasa XxapakrepucTuka

3HaveHune

HanpsixkeHve nutaHuna

24 B (ot 10 B go 36 B) nocTtosiHHOro ToKa

MoTpebnaembivi Tok Mmogyns RIO-Al8

He 6onee 50 MA

1.3.3 NMocnepoBatenbHbin nHTepdenc RS-485

Tabnuua 1.3.3 - TexHuYeckue xapakmepucmuku rnocrnedoeamesibHo2o uHmepgetica RS-485

TexHU4ecKas xapakTepucTuka

3HauyeHue

Konnyecteo npnbopos

[o 32 Ha ogHOM cermeHTe

MakcumaneHasa gnvMHa nMHumn B
npegenax ogHoro cerMmeHTa cetu

[o 1200 meTpos

[nanasoH ceTeBbIX agpecoB

255

Bua kabens

BuTtas napa, skpaHMpoBaHHas BuUTasi napa

MpoTokon cBsA3n

Modbus pexvm RTU (Remote Terminal Unit)

[anbBaHMyeckas pasBs3ka

MHTepdelc ranbBaHUYECKM M30/IMPOBaH OT BXOAOB U OCTallbHbIX
uenen

1.3.4 Kopnyc. YcnoBusa akcnnyatauum moayns RIO-Al8

Tabnuuya 1.3.4 - Ycnosus akcrinyamayuu

TexHu4YecKkasa XxapakTepMcTuka

3HaveHue

Kpennexue mopyns

Penbc DIN36x7,5 EN50022

"abapuTHble pasmepsbl (BxLLUxI):

117x23x129 mm

MoHTaxHas rnybuHa

130 mm

Pa6ouas Temnepatypa

oT muHyc 40 °C go 70 °C

TemnepaTypa xpaHeHus

ot muHyc 40 °C po 70 °C

KnumaTtunyeckoe ucnonHeHme

YXJ14.2 no FOCT15150-69, oTHOCUTENbLHAas BraxHocTb oT 30 oo
80% 6e3 koHaeHcaumm Bnaru (npy Temnepatype +35°C)

ATmocdepHoe gaeneHue

oT 84 no 106.7 klNa

Bubpauus ¢ yactotou go 60 'y c amnnutygon go 0,1 Mm
MomelleHne 3aKpbiTOe, B3pbIBO-, NOXapobesonacHoe
[MonoxeHne Npu MOHTaXxe JTro6oe

CTeneHb 3alnThl IP20 no FOCT 14254-96

Macca < 0.18 kr

1.3.5 CpegHee Bpemsi HapaboOTKM Ha OTKa3 C y4ETOM TEXHUYECKOro OBCNYyXMBaHWS, pernaMmeHTMpOBaHHOIO
PYKOBOACTBOM MO 3KcnnyaTauuu, - He meHee 4yem 100 000 yacos.

1.3.6 CpegHuii cpok akcnnyaTaumm — He MeHee 10 net. KpuTepuii 4ONyCcTUMOW rpaHnLUbl aKCnnyaTaumm —
3KOHOMMYecKas HeLenecoobpa3HoCTb AanbHENLLEN IKCNyaTaumm.

1.3.7 CpepgHuit cpok xpaHeHus — 1 rog B ycnosusix no rpynne 1 FOCT 15150-69.

1.3.8 N3onsauus anektpuyecknx uener RIO-AI8 oTHocMTenbHO kopnyca u mexay coboi npu Temnepatype
okpyxatowen cpegpl (20 + 5) °C n oTHoCMTENbHON BNaxHOCTH Bo3ayxa A0 80% BbiAepXuBaeT B Te4eHne 1 MUHYThI
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OeNcTBMe UCMbITaTeNbHOMO HamnpsKeHWsl MpakTUYecku cuHycouaanbHon opmbl vactotonm (50 + 1) Ty c
AencTeyowmMm 3HadveHnem 500 B.

1.3.9 MwuHMManbHO [JOMNYCTUMOE  JMEKTPUYECKOe COMPOTUMBIIEHUE U30MAUMM  Npu  TemnepaType
okpyxatower cpegbl (20 + 5) °C n oTHocuMTENbHON BriaxHOCTH Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.

1.4 CpeACTBa n3mMepeHuns, MHCTPyMEeHT U NpUHaaNexxHoCTU

MepeyeHb NpUHaANEXHOCTEN, KOTOpble HEOBXOAMMBI ANA KOHTPOMS, perynMpoBaHus, BbiNofnHeHns paboT
no TeXHUYECKoMy obcnyxunsaHuio Moayns, npuseaeHsl B Tabnuue 1.4 (cormacHo ICTY MOCT 2.610).

Tabnuua 1.4 - lNepeyeHb cpedcms UMepeHUs, UHCMPYMeHma u npuHadnexxHocmel, Komopbie Heobxo0uMbl npu obcyxueaHuU
modyrns RIO-AI8

HaumeHoBaHVe cpefcTB M3MepeHus,
o HasHaueHve
WHCTPYMEHTA W NPUHAANEXHOCTEWN
1 MarasuH conpoTtusnexun P4831 3agartymk curHana
2 OnddepeHumnanbHbii BonbTMeTp B1-12 3agaTtyvk curHana
3 MeraommeTtp $4108 M3mepeHne conpoTMBNEHNS N300aLUn
4 TMHUET MeguLUUHCKUN [poBepka Ka4yecTBa MOHTaXxa
5 OTBEpTKA Pasbopka kopnyca
6 Msrkast 6a3b QuncTka OT MbIIN U rPA3n

1.5 MapKkupoBKa 1 yrnakoBKa

1.5.1 MapknpoBka mogyns BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuke ¢ pa3amepamu cornacHo FTOCT
12971, koTopasi KpenuTcsa Ha BOKOBYIO CTEHKY KOpryca MoAyns.

1.5.2 TMnomGupoBaHne Moayns nNpeanpuATUEM-U3rOTOBUTENEM MpU BbINyCKE W3 NPOM3BOACTBA He
npenycMoTPEHO.

1.5.3 YnakoBka mogynsi cootseTcTByeT TpeboBaHuam FOCT 23170.

1.5.4 Mogynb B COOTBETCTBMM C KOMMMEKTOM MOCTaBKX YMaKoOBaHO COrMAacHO YepTexam Mpeanpustus-
N3roToBUTENS.

2 PyHKUUOHAarNbHbIe BO3MOXHOCTH

BbinonHsaemMble PyHKLUUN:

- Mpuem n npeobpasoBaHue B LUMdpPOBY POPMY CUrHANOB aHANOrOBbIX A4ATHNKOB;

- ObpaboTka curHanos (hunbTpaums, HOpMMpOBaHWe, MaclUuTabrpoBaHue);

- KoHTponb JOCTOBEPHOCTM AaHHbIX;

- Bbigaya no 3anpocy BepxXHEro ypoBHsi pe3ynbTatoB 06paboTku 1 AuarHocTu4eckon nHgopmaumm o
COCTOSIHUM MOZYNS, COCTOSAHUN BXOOHbLIX CUrHArOB;

- BoamoxHOCTb 3ameHbl Moaynsa 6e3 HapyLeHMs LieNoCTHOCTM CUCTEMbI MUTaHNS N MHTEPENCHON ceTu;

- BO3MOXHOCTb MCMONb30BaHWA MOOYNA B KayecTBe YyAareHHOro yCTPOWCTBA aHanoroBOoro BBoAa Mpwu
paboTe B COBpeMEHHbIX CeTAX ynpasneHns n cbopa nHdbopmaumm.

3 KoHCTpyKUuMa moaynsa n npyHUuMn paboTbl

3.1 KoHcTpyKumMsa moayns

BHelwHWn BUA 1 pacnonoxeHve pasbemMoB MOAyNs aHanorosoro BelBoAa RIO-AI8 nokasaHbl Ha pUCYHKe
3.1.

Ha nepegHen naHenn moayns pasmeLleHbl:

- NHamkaTopbl pexxumoB paboTbl M COCTOSIHUS MOAYIS,

- MngukaTtopbl yctaBok MIN-MAX TexHONornyeckon curHannsauum cooTBeTCTBYIOLLUMX KaHAMNoB.

Ha kopnyce moaynsi pasmeLLeHbl MPYXNHHbIE pa3beM-KNEMMbI A151 BHELLUHUX COEANHEHWN.
Ha 3agHen naHenu Moayns YCTaHOBMEH creuvanbHbil  ukcupyowmnn  pasbem Ha DIN-periky,

obpasylownini ¢ ApyrMmMyn pasbemMamu LWHY, KOoTopasi Mo3BoNseT GbICTPO OCYLECTBUTL MEXaHUYECKUA MOHTaX W
OEeMOHTaX Moaynen.
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LUnHHBIN
pasbemM Ha
DIN-penky

PLUL-5 Q

Mpy>XnHHbIE
pasbeM-KrnemMmmbl
PC-4

CeToanogHble
WMHONKaTOPbI

PucyHok. 3.1 - BHewHut 8ud modyrns aHano2og8oeo egoda RIO-Al8

3.2 HasHayeHMe cBeTOAMOAHbLIX MHAUKATOPOB
[ns MHOVMKauMM COCTOSIHUA MOZYNsl Ha nepedHen naHenu yctaHoBneHbl Tpu ceetoamona [PWR], [ERR],
[COM], koTopble WHAWLMPYIOT pasHble pexuMMbl paboTbl, HanmUMuMe NUTaHWS W Hanuuve oWwuboK, a Takke
csetoauoabl [A] u [ V], koTopble oToGpaxatoT Bbixo 3a yctaBkm MAX n MIN COOTBETCTBYHOLLMX KaHamNoB.

Tabnuuya 3.1 — HasHa4yeHue c8emoduUOOHbIX UHOUKamMopos

Unpgukatop | UHpukaTop UBet Cocrosnue CocTtosiHue moayns
cBeToguoga
CreTUTCS Mogynb B pemmmevpa60Tb| C Monb30BaTENbLCKMMN
Mutanne ceTeBbIMM HacTporkamu. NnutaHme B Hopme
PWR Pa6oTta 3eneHbin | He ceetutcs MuTanne He nogaHo unu nutaHue HE B Hopme
(Power) Muraer Moaynb B pexmumMme KoHUrypaumm ceteBbiX
napameTpoB
ownb Ceetutcs OtcyTcTBMe cBsizu. Moaynb B 6€30nacHOM pexume
ERR (Erlﬂo:()a KpacHbii | He cBetutcs PaboTta mogyns B paboyem pexvme
Mwuraet OtcytcTBHe cBsisn. Moaynb B paboyvem pexume
COM WHTepdpenc KenTbiit He ceeTtutcs HeT o6mMeHa no uHTepdericy _
(Interface) Muraet OOMeH gaHHbIMK NO MHTepdency
c 3HaveHve napamMeTpa NpeBbIaeT yCTaBKu
. BETUTCA 9
[A],[V] YcTaBku KpacHbii TEXHOMNOrMYEeCKoM curHanmnsaumm
He cBeTtuTtCH 3HayeHne napamMeTpa B HOpMme

3.3 PexxumMbl paboTbl MOAynA B ceTu

Mopynb RIO-AI8 MoOXeT (PyHKLMOHMPOBATL MNU B peXxumMe paboTbl C NONb30BaTeNIbCKUMU CeTEBbIMU
HacTpoMKamMu Unv B peXXume KoHpuUrypaumm ceteBbiX NapamMeTpoB.

B pexuvme KoHUrypauum ceTeBbix NapameTpoB CeTeBOW aapec npubopa — 1, ckopocTb o6meHa — 115200
6uTt/c. Ins BXOAa B peXmMM KOHMUrypaLmm ceTeBbiX NapamMeTpoB HEOOX0ANMO YCTaHOBUTL nepemMbliuky JP9. B aTom
pexume nonb3oBaTenb MOXET HacTpOUTb CEeTEeBOW adpec W CKOpoCcTb OOMeHa, 4To Heobxoaumo npu
ucnonb3oBaHum 6onee ogHOro Moaynsi B CETW.

3.4 Pexxnmbl paboTbl moaynsa
Moaynb RIO-AI8 MmoxeT paboTaTh B ABYX pexumax paboTbl — paboyeM 1 6e3onacHoOM.
B pabouyem pexume mMoaynb paboTaeT corfacHo ykasaHHbIM Mpu KOHDUIYpUpOBaHUM HacTpoiikam, a no

UCTeYeHU TaimayTa 3anpoca Ha nepefHeii NaHenu HauuHaeT muraTb ceeToauos ERR.
[ns HacTpoiikM HopMansLHOro pexuma Heobxoaumo:

http://www.microl.ua e RIO-AI8 e ver.112.04 e [IPMK.426431.006 PO wu3m. 1.02 09.11.2016



8

- B napameTpe "Pexum paboTtbl mogynsa” BbibpaTh "0001 — HOpMmanbHbIA pexum”,
- B napameTpe "KomaHga cnexeHus 3a ceTbto" BbiopaTh "0000 — oTkno4eH",
- B NapameTpe "TarimayT 3anpoca” BbiCTaBUTb HEOOXOAUMOE 3HaYeHVe TanmayTa.

Be3onacHbin pexvm. PaboTaeT COBMECTHO C KOMaHAOM CNeXeHus 3a ceTblo. Ecnn komaHaa cnexeHus 3a
CETbI0 BKIIOYEHA, TO MO UCTEeYEeHUM TanmayTa 3anpoca ceetoamos ERR 6yaeT noctosiHHO cBETUTLCS.

[nsi HacTpolikn 6e3onacHoro pexmma Heobxoaumo:

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

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

MuHumanbHoe 3HayeHne napameTpa "TanmayT 3anpoca" onpefaenseTcs BEpXHUM YPOBHEM.

3a Tanm-ayT oTCyTCTBUSA OOMeHa No ceTu UHTEePdENCHON CBSA3N OTBEeYaeT KOMaHAa CMeXeHWst 3a ceTblo,
KoTOpas No3BONSAET UCKIMIOYUTL aBapuinHble CUTyauun B Criydae, Korga HeumcrnpaBHOCTb BO3HUKaET y YNpaBnsoLLEro
KoMnbloTepa.

Peanusauns komaHabl CrexeHWUs 3a CeTbio BbIrMAANUT CriedyowmnM obpasoM. YNpasnsowmii KOMNbIOTEP
nepvognyeckn obmeHnBaeTca WHdopmaumenr ¢ moayneMm. Ecnm  oyepegHon 0O6GMeH He npoucxoguTt B
onpefeneHHbIn Nepnos BpeMeHn, Moayrb CYATAET, YTO KOMMbIOTEP OTCYTCTBYET U Ha NepedHen naHenu HavymHaeT
MOCTOSAHHO CcBeTUTbCS ceeToamoa ERR.

TarmayT 3anpoca pekoMeHayeTcs BblbrpaTb B 3aBUCUMOCTU OT KONMYECTBA CYUTHIBAEMbIX MapaMeTpoB B
cetn. TanmayT BbIGUpaeTcs npumMepHo B 2 pasa 6omnblue 0T CyMMapHOro BPEMEHM 3anpocoB, KOTOPbLIV Nocbinaet
KOMMNbIOTEP B CETW.

3.5 NMpuHUMn paboTbl Moaynsa aHanoroeoro BBoga RIO-AI8

K mogynio RIO-AI8 annapaTHO MOXHO MOAKMIOYNTE BOCEMb aHaroroBblX BXOAHbLIX CUrHamoB, KOTOpble
npuHumatroTca 1 obpabaTbiBaloTCA  COOTBETCTBYOLMMM  (DYHKUMOHAMbHBIMX ~ BriokamMu  HOpManusaumn wu
mMacLuTabnpoBaHus.

AHanoroBsbIi curHan npeobpasyeTcst B uncposyto dopmy n obpabaTeiBaeTca H6IOKOM Hopmanuaaumn u
MacLuTabmpoBaHus.

Cxema 06paboTkv aHanoroBoro curHana nokasaHa Ha pucyHke 3.3.

Ukana Brodvozo
cueHana

Modyns kanmponsi
CuzHana no
e mabkar mi 1 max

Modynb Hopranuzauuy  PUABID UMIYALCHBX  FKCAOHEHLLIGLHAL

|

|

|

|

| cuzHaa norex pummp
| 3

|

|

Tadnuya koopauHam l

7
/UHEGEUZAUUY CUZHana (OR O10F

: | e ) |
1 |
| |
| I : 6 |
| [= X Y |
| /ReapU30BHAGS !
| |
| |
| |
| |

7
Ip+1

Modyne kagpexyuy
bxodwozo cuerana

Mamepgeic
R5-485

[Tapavemps!
Kanidpobxy

Texed

PucyHok 3.3 — briok-cxema obpabomku aHan0208020 8xo0a
Ha pucyHke npuHsThl crnegyowmne 0603HayYeHus:

1. Mopaynb Hopmanusauum curHana. Mogynb HopManu3yeT BXOAHOW aHamnoroBbll  CUrHanm.
OnpepenseTca napameTpaMu « HWKHWIA Npeden LWkarnbl BXOAHOro curHana» u «BepxHun npegen wkansl BXOOHOTO
curHanay». BaxHon yHKUMen [aHHOro MoAyns eCTb KOHTPOSfb AOCTOBEPHOCTW AaHHbIX. B cnyvae Bbixoaa
aHanorosoro curHana Ha 10 % 3a guanasoH U3MepeHus, KOTOPbI yCTaHaBnuBaeTcs npu kanubposke, MOAYIrb
nocbInaeT curHan O HeAOCTOBEPHOCTW [aHHbIX B KaHane: B perucrpe, KOTOPbI COAEPXWUT 3HayeHne BXOOHOro
curHana B copmate Integer, yctaHaBnvBaeTcs 3HadeHue "32767", B peructpax, KOTopble cogepXaT 3HayeHue
BXOAHOro curHana B popmarte Float, yctaHaBnueatoTcs 3HadeHus "65535", a B pernctpe "KOHTponb 4OCTOBEPHOCTH
naHHbIX" B HyNneBom 6uTe yctaHaBnmBaeTcs norndeckas "1".

2. NapameTpbl kanubpoBku. OnpeaensitotTcs napameTpamu "KanmbpoBka HayanbHOrO 3HaYEHUs LIKanbl
aHanoroBoro Bxoaa" n "KannbpoBka KOHEYHOro 3HaveHus Likanbl aHanoroporo Bxoga". NapameTpbl KanmbpoBku
U3MEHSAIOTCH NpW nepexofe Ha Apyrov Tun gatyuka. MNogpobHee o kanMbpoBKax aHanoroBbiXx BXOAOB CMOTPUTE B
pasgene 5 gaHHOro pykoBoAcTBa.

3. PunbTp MMNYNbCHLIX NoMmeXx. Vcnonb3yeTca Ans nogaBneHnss MMMynbCHbIX nomex. Onpegensiercs
napameTpoMm «MakcumarnbHasi AnUTENbHOCTb WMMYNbCHOM nomexu». Ecnn B kakom nnbo uukne wusmepeHus
TEXHOMOrMYeckoro napamMmeTpa 06Hapy>XeHO ero n3aMeHeHune, To NpeanonaraeTcsi BO3MOXHOCTb AENACTBUS MOMEXU U
BbIXOQHOW curHan copmupyeTcs (C y4eTOM YCPeaHEHUS U3MEPEHHbIX 3HaYeHU) Mo UCTEYEHUM YCTaHOBMEHHOTO
BpEMEHM AnuTenbHOCTM nomexu. PabGota paHHOro dunbTpa BHOCUT — [OMONMHUTENBHOE  TPaAHCMOPTHOE
3anasgblBaHve B CUCTEMY PperyrnMpoBaHus, KOTOPOe paBHO BenuuuHe napameTtpa «MakcumanbHas AnuteribHOCTb
UMNYIbLCHOM Nomexny». [1o3aToMy BCeraa Hy>HO CTPEMUTLCH MUHUMU3NPOBATL AaHHLIV NapameTp.
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4. JkcnoHeHuManbHbIM GunbTp. PUNLTP Mcnonb3yeTcs AN NogasfieHns nomex obuiero suaa U
onpegensieTcs napameTpom «locTosiHHasi BpeMeHu umdpoBoro dunbTpay.

5. Wkana BxopgHoro curHana. Onpegensietca napameTpoMm «Tun LKanbl BXOAHOrO curHanay». 10T
MoAynb NUHeapusyeT M MacliTabupyeT BXOASALWMI CUrHaM COrfacHO 3aJaHHOW Mnonb3oBaTeneM HOMWHarbHOW
CTaTUYECKOW XapaKTepuUCTUKM AaTymKa, KOTOPbIA NOAKMIOYEH K JaHHOMY BXO4Y.

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

C nomoLLblo NMHeapmusaumm MOXHO MPOM3BOAMTL, HaMpUMep, U3MEepeHne eMKOCTer B nuTpax, MeTpax
KyGuyeckunx unm kunorpammax npogykra, B 3aBUCUMOCTN OT M3MEPEHHOrO BXOAHOIO CMrHana ypoBHS B €MKOCTH.

Mpn nHAMKaLUM NMHeapu3oBaHHOW BENWYUHBLI ONpeaenslLMMU NapameTpaMy ABASIOTCA HavarnbHoe U
KOHeYHoe 3HaveHwue LKanbl (MPOLEHTHOE OTHOLLEHWE K AManasoHy N3MepeHus) a Takke 3KBUAMCTAHTHbIE OMOpHbIE
TOYKM NHeapwusaumn. Kpmueas nuHeapusaunm MMeeT «NpenomMIeHnsa» B ONOPHBbIX TOYKaX.

OnpeaeneHne onopHbIX TOYEK NMHeapu3auumn

Bbi6op Heob6xoanMMoro KonmyecTBa y4acTkoB fiMHeapu3aLmMm NpoM3BOANTCA M3 coobpaxeHus obecneyeHus
HeobOX0AMMON TOYHOCTUN N3MEPEHNS.

Mocne onpepeneHns HeobXxoAMMOro KONMMYecTBa Y4acTKOB JIMHeapu3aumm Heobxoaumo 3agaTb ero B
napameTpe "KonmyecTBo y4acTKoOB fiMHeapusaumnm aHanoroBoro sxoga".

[nsa kaxgoro 3HaYeHUst HAULMPYEMOro BXOAHOro curHana Yi (B TeXHUYeckux eamHuuax ot mMuHyc 9999
o 9999) BbHMCAMTE COOTBETCTBYIOLLYIO (PM3NYECKYID BENWYMHY U3 COOTBETCTBYIOLMX YHKLMOHAMbHBLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpaduyeckm w©3 COOTBETCTBYIOLLEN KpuBOW (Npu
HEeOOX0AMMOCTM MHTEPNONMPOBaThb) U 3agaTbh 3HAYEeHWEe ANA COOTBETCTBYHLLEA OMOPHOM BENUYMHBI BXOLHOMO
dumsudeckoro curHana Xi (B %, ot 00,00% £o 99,99%).

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

CootBeTcTBylOLME 3Ha4YeHUsA Yi (B TexHuuyeckux eguHuuax ot muHyc 9999 po 9999) BBogATcs B
napameTpax "OpauHaTta".

Mpumep 1. JluHeapusauma curHana, nogaBaemoro Ha (PyHKUMOHamNbHbIW GNOK HOpManusauuum u
MaclitabupoBaHusa, npeacTaBneHHas rpadmyecku (Kpuson)

Y, °C  Vnauumpyemoe aHaverme  Peansas xapakTepucTuxa, NuneapusosarHan
o B eanHuLax 1eHHas rpacdi apax
pavHara e N G ST S e S e s R e sl e e
310 ysacrka 999.9
750.0K g A 3

Opaurara . yuacTok
2-r0 y4acrka .

2-

Oppaunata y“acTox
1-ro yuacrka 350:0 nemrmmimernry .

100 %

I . ! BxonHoro

@ H

yuacrox . Abcuvcca + ABcuucca Abcuucca | oMmHana
+ J-ro yqactka :/2-ro ydacTka 3-ro yuacmv

HavanbHoe 20.00 60.00 99.99 X, %

3HaueHne

PucyHok 3.2 — [pacbuk nluHeapu3o8aHHO20 cuzHana

7. Moaynb KOppeKuuu aHanoroBoro Bxoga. B atom moayne curHan, npeobpasoBaHHbIv B NpeablayLmnx
6rokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTteneM (ypoBeHb COR) 3HaveHue. 3HayeHne Koppekumn cymmupyeTcs ¢
BXOAHbIM CUrHaroM U BblYMTaAETCsA OT BXOOHOMO CUrHana, B 3aBMCUMOCTM OT 3HAKa BENMYMHbI KOPPEKLMMN.

8. Moaynb KOHTpONsA cUrHana no ycraBkam min, max. B aTom mogyne BXxogHoOM curHan cpaBHMBaeTCs C
yCcTaBkamMy curHanuMsaumMm min M max W npu BbIXOAe 3a 3TW YCTaBKM Ha nepegHen naHenu cpabatbiBaeT
COOTBETCTBYHOLLMI UHAUKATOP.

4 Ncnonb3oBaHUe No Ha3Ha4YeHUo

4.1 3KCI'I.I1yaTaL|VIOHHbIe orpaHuy4yeHus npun ucnofib3oBaHun Mmoayns

4.1.1 MecTo yctaHoBku mogynsa RIO-AI8 gomxHo oTBeYaTb creaytommM YCroBusaMm:

- obecneymBaTh yaobHble yCnoBus Anst 06CnyXMBaHUSt U AEMOHTaXa;

- TemnepaTtypa MW OTHOCUTENbHas BMAXHOCTb OKpYXalwllero BoO3dyxa [OIMKHa COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOrO UCMIONTHEHUST MOAYIS;

- OKpyXXatoLlas cpefa He AOKHa coaepkaTb TOKOMPOBOASALLMX MPUMECEN, a Takke NMpUMeECEn, KOTopble
BbI3bIBAOT KOPPO3UIO AeTarnen moayns;

- HaNPSPKEHHOCTb MAarHUTHBIX MONEN, BbI3BAHHbIX BHELUHMMW UCTOYHMKaMN NePeMEHHOro Toka Yactoton 50
"4 MM BbI3BAHHBIX BHELLUHUMUW UCTOYHUKAMM NMOCTOSIHHOTO TOKA, He A0mkHa npesbiwatb 400 A/wm;

- NapameTpbl BUOpaLUnM A0MKHbl COOTBETCTBOBaTbL MCMNOMHeHuto 5 cornacHo FOCT 22261.

4.1.2 Mpwu akcnnyatauum Moaynsi Heo6XoaAMMO UCKMHYNTL!
- nonagaHue TOKONPOBOAALLEN MbIIW UKW XNOKOCTU Ha NOBEPXHOCTb MOAYNS;
- HanM4une NOCTOPOHHUX NPeaMeToB BO6MM3n MOAYNS, yXyALaloLWwmnX ero eCTECTBEHHOE OXaxaeHue.
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4.1.3 Bo Bpemsa aKcnnyaTaumMm Heob6xoanMo crneauTb 3a TeM, YToGbl MOACOEAMHEHHbIe K Moayrio Nposoaa
He nepenamMbiBanvchb B MECTaX KOHTaKTa C KneMmamiu U He UMeN NoBpeXaeHUin U3oNsALmN.

4.2 MoaroToBKa MoAyns K UCMONb30BaHUIO
4.2.1 Oceobogute Moaynb OT yNakoBKK.

4.2.2 MNepen HavanoM MoHTaxa modynss Heob6XOAMMO BbINOMHUTL BHELUHUA ocMoTp. [pu aTom obpatutb
0cobeHHOoe BHMMaHWe Ha YMCTOTY NMOBEPXHOCTU, MAPKMPOBKUN U OTCYTCTBME MEXaHUYECKMX MOBPEXAEHUN.

4.2.3 YctaHosuTe moayrnb Ha DIN-penbc cornacHo pucyHky 4.1:
1 yCTaHOBMWTE BEPXHIOK YacTb MOAYNSA Ha Penbc;
2 noBepHWUTE MOAYMb BHU3 A0 3allenKuBaHus.

7 2

PucyHok 4.1 — Cxema kpenneHusi Modyrisi Ha DIN-pernsce

4.2.4 BHUMAHME!!! Tlpn nogkntoveHnn mopyns RIO-AI8 cobniopaTe ykasaHus mep 6esonacHoCTu
pasgena 6.2 HacTosILLEN UHCTPYKLMUU.

4.2.5 KabenbHble cBaA3n, coeamHsowme moaynb RIO-AI8, noakntovalTca Yepes KneMMbl COeOUHUTENbHBbIX
pasbeEMOB B COOTBETCTBUM C TpeboBaHmAMM aencTByowmx "MpaBun yCTPONCTBa 3NEKTPOYCTaHOBOK".

4.2.6 lMopgknioveHne BXoOOB-BbIXO4OB K mogymnto RIO-AI8 npou3BoasaT B COOTBETCTBMM CO CXemMamu
BHELLHNX COEQUHEHWN, MPUBELEHHbIX B MPUNOXEHUN b.

4.2.7 Tlpyn NOAKMIOYEHUN NUHWA CBSA3M K BXOAHBbIM M BbIXOAHBIM KMEMMaM MpUHUMaNTE Mepbl Mo
YMEHDBLUEHWNIO BIUSHUS HaBEAEHHbIX LUYMOB: UCMIOMb3yUme BXOAHble M (UNN) BbIXOAHbIE LUyMOnoAaBnsolme
GunbTpbI (B T.4. CETEBLIE), LUYyMONOAaBNsoWwme GunbTpbl Ans nepndepuinHbIX YCTPOUCTB.

4.2.8 He gonyckaeTtcsi 06beanHATb B OOHOM Kaberne (Kryte) uenu, no KOTopbiM NepeaarTcs aHanoroBble,
WHTEPdENCHbIE CUrHambl U CUMbHOTOYHbLIE CUTHANbHbIE WM CUIBHOTOYHbIE cunoBble Lenu. Ona ymMeHblueHus
HaBEAEHHOro LyMa OTAENUTE NMHUWM BbICOKOTO HAaMPSHXKEHWUS UMW NWUHUK, NPOBOASALLNE 3HAYUTENbHbIE TOKM, OT
Opyrux nuHUR, a Takke u3berante napannenbHoOro unu obLiero MNOAKMIOYEHUS C JNIMHWUAMW MUTaHUS Mpu
NOAKITIOYEHUN K BbIBOAAM.

4.2.9 HeobxoanmocCTb 3KpaHUpOBaHWs kabenen, no KOTOpbIM nepejaeTcss WHopMauus, 3aBUCUT OT

ONWHbI KabenbHbIX CBA3EM U OT YPOBHSA MOMEX B 30He MNpoknagku kabensi. PekomeHayeTcsi ucnonb3oBaTb
nsonupytoLime Tpyoku, kKaHarbl, NOTKA UNN 3KPAaHUPOBAaHHbIE NTMHUW.

4.3 KoHdmurypupoBaHue moaynsi aHanorosoro seoga RIO-AI8

Mopaynb aHanorosoro Beoga RIO-AI8 koHpurypupyeTcsa 4Yepes ranbBaHUYeCcKU pasgerneHHbln uHTepdernc
RS-485 (npoTtokon ModBus).

KoHdpurypuposaHne moayns ocyliectenseTcs ¢ nomoLbto nporpammHoro naketa MUK-Kondpuryparop.
[MapameTpbl kOHPUrypaumm moaynsa RIO-Al8 coxpaHATCs B 9HEProHe3aBMCUMON NaMAaTH.
Moaynb aHanoroBoro BBoga RIO-Al8 koHdUrypupyeTcs B criegyrolen nocrneaoBaTefIbHOCTU:

MpumevaHne. Mogynb RIO-AI8 noctaBnsaeTcs 3akas3uyuky C YCTaHOBMEHHOW nepembldkon JP9 (pexum
KOHdMrypaumm ceteBblx napameTpoBs, 6onee nogpobHo cm. n.3.3).
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4.3.1 Mopkntountb mMoaynb RIO-AI8 no unHTepdenicy RS-485 (pasbem X7) uepes 6rnok npeobpasoBaHusi
curHanoB uHTepdoericoB bBIMI-52 (RS-485 «» USB) wnm BlI-485 (RS-485 «» RS-232C) k KOMMblOTEPY.
PekomeHayemas cxema nogknoyeHns nHrepdgenca nokasaHa Ha pucyHke b.2.

4.3.2 lMopaTb nuTaHMe Ha Moaynb aHanorosoro Beoda RIO-AI8. lNpu 3ToM [JOMKEH 3acBETUTHLCS
nHamkatop PWR.

4.3.3 3anyck MUK-KoHdurypaTopa

3anyck koHdurypatopa MIC-Configurator BbinonHsetcs Bbibopom n3 meHo "lMyck” cooTBeTCTBYHOLLErO
spneika (Myck » MNporpammbl » Microl » Mic-Configurator » MIC-Configurator). OkHO nporpaMmMbl NpMBEAEHO Ha
puc. 4.2.

Dol &1 @R v E.

Edisare e s

PucyHok 4.2 — OkHo 3arnycka MIC-Configurator

4.3.4 NMonck moayns B cetn

Ona novcka mogyns HeobxoauMo HaxaTb KHonky «[llouck» (1), mocrne 4yero Ha akpaHe oTobpasuTcs
Avanorosoe okHO «[loCTynHble ycTporcTBa». B 4aHHOM MeHIo OCyLLeCcTBASETCH NOMCK MPUOOPOB, NMOAKMIOYEHHbIX K
BbibpaHHomy COM nopTy 1 paboTarowmx Ha ykasaHHOW CkopocTn obmeHa. [Ansg novncka HeobxoanMO HaxaTb KHOMKY
«Mowuck» (2), nocne yero B MHPOPMALMOHHOM OKHe OyayT BbiBeAEeHbl AOCTYMHbIE yCTponcTBa (cM. puc 4.3). lanee
Heo6XoAMMO WM ABOWHBLIM KIMMKOM MbILIM MO HaWAEeHHOMY YCTPOWCTBY, UNK Haxae knasuwy "PepgaktnposaTth" (3),
noaTeepanTb (4) n cuntatb napameTpbl Mogyns (5).

MpumeyaHune. Ecnv moayne He HangeH B ceTu, TO He06X0AMMO NPOBEPUTL NPaBUIIbHOCTb MOAKMIOYEHUS]
MHTepdenca.

e e e )
JlocTynHbie ycTpoucTea i = i s

MIC-Canﬁgurator

CMCOK YCTEHOBAEHIX YCTRONCTE
<agpec>

<001>RI0 414 11108

wew Pepaktupoeats koHurypaumto 7

Yutatb KOHPHUIypaumio
Aapec yerpoiictea |1
\ |™ Mowck
| Penaripears ) el

PucyHok 4.3 — [Nouck docmyrHbIx ycmpolcme U cHumbigaHue napamempos Mooyrisi

4.3.5 PepgaktupoBaHue KoHcdurypauum

[ns pegakTMpOBaHMs CETEBLIX NapaMeTpoB U PEXUMOB paboTbl MoAyns Heobxoaumo BbiGpaTb OAMH U3
COOTBETCTBYHOLUMX (PYHKUMOHANbHBLIX GIIOKOB, MOCME Yero B HWXKHEW 4acTu 9KpaHa OTKPOKTCH Heobxoaumble
napameTpsbl.
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PucyHok 4.4 — PedakmuposaHue KoHgbugypayuu

B naHHOM OKHe KOHMUrypupyroTes:

1. Pexumbl paboTbl Moayns (yHKUMOHanNbHbIA 610K peXMMoB MoayNs):
- Pexxum paboTbl mogyns;
- KomaHga cnexeHus 3a CeTblo;
- Tarim-ayT oTcyTCTBMA OOMEHa no ceTw.

2. CeTeBble HACTPOMNKM (pyHKUMOHAmNbHEIN 610K ceTeBoro obmeHa):
- CeTeBoM agpec;
- CkopocTb 0bMeHa;
- KoHTponb 4yeTHOCTY;
- Cton 6ur.

AHanoroBble BXOAbl KOHUIYPUPYKTCA C MNOMOLWbID  (OYHKLUMOHANbHOrO ©Onoka Hopmanusauum u
MacLITabrpoBaHUA 1 PYHKUMOHANBHOrO 6roka curHanusaumm.

1. ®yHKUMOHAmbHbIN 610K HOpManu3aumMmn 1 maclTabupoBaHus:
- Tvn aHanoroBoro BXO4HOIO CUrHana;
- Tvin WwKanbl BXOAHOTO CUMrHana;
- HuwxHui npeaen wkanbl BXOAHOMO CUrHana;
- BepxHui npegen wkanbl BXOAHOTO CUrHana;
- MNonoxeHve geumMmanbHOro pasgenuTens BXOOHOTO CUrHana;
- MocTosiHHasA BpemMeHn BXOOHOrO LMdpoBOro ounbTpa;
- MakcumanbHas 4nMTenbHOCTb UMMYNBCHOM NOMEXU ANt BXOAHOIO CUrHana;
- KoadhpmumeHT Koppekunm (CMeLleHrne) BXOOHOro curHana.

2. OYHKUMOHanbHbIA 6NOK cUrHanu3auum:
- TexHonorndeckas curHanusauust MIN;
- TexHonornyeckas curHanusaums MAX;
- Mnctepesnc TexHonornyeckon curHanusaumm MIN, MAX.

MpumeyaHue. Mocre 3aBeplUeHUs BHECEHWA M3MEHEHWt B HaCTPONKM HeobXxoauMo 3anmcaTb M
COXpPaHUTb KOH(Urypaumio Moayns (HaxaTb KHOMKY "3anuncatb KOHUrypauu”, 1 B OTKPbIBLLEMCS] OKHE YCTaHOBUTL
ranoyky "CoxpaHuTb NOnb3oBaTeNbCKME HACTPOMKU"), MHA4e MOCre OTKMYEHUS NMUTAHUS HaCTPOWKU Moayns
OCTaHyTCsl NPeXHUMY 6e3 N3MEHEHNS.
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4.3.6 U3meHeHMe ceTeBbIX HACTPOEK MoAynA

Mogynb RIO-AI8 nocTtaBnsieTcs 3aka3umky C CETEBbIMU HACTPOMKaMM MO ymon4yaHuto (Tabnuua 4.3.6).
Ecnu B ceTn npegycmatpuBaeTcs ofHOBPeMeHHas paboTa HeCKONbKUX MOAYMEN, TO KaXaoMy U3 HUX HeobxoammMo
npucBOUTL CBOW agpec.

Tabnuua 4.3.6 — Hacmpodku o ymon4yaHuro uHmepgpetica RS-485 modyns RIO-AI8

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

MameHeHne ceTeBbIX HacTpoeKk MOAyfs MPOUCXOAUT TOMbKO B pPexume KOHUrypauum ceTeBbiX
napameTpoB creaytoLmm obpasom:

4.3.6.1 O6ecTouMTb MOAYIb, CHATb C LUMHbI U YCTAHOBWUTbL NepemMbluky JP9 (nonoxeHue — cm. puc. 5.1),
nocrie Yero ycTaHoBWUTb MOAynb 06paTHO Ha WwrHy. Mogynb nepenaeT B peXum KOHMUrypaumm ceTeBbiX HAaCTPOeK,
0 4yem ByageT cBuaeTenbCcTBOBaTh MUraHme ceetogmona "PWR" Ha nepeaHen naHenu npubopa.

4.3.6.2 B okHe pefakTupoBaHns napaMeTpoB HaxaTb KHOMKyY "Brok ceTteBoro obmeHa" (cMm. puc. 4.4).

4.3.6.3 Nocne aToro OTKPOKTCHA ceTeBble NapaMeTpbl MOAYMS.

4.3.6.4 TpousBecTn HeoGXoAMMblE W3MEHEHUA B HACTpPOMKax, MOCMe Yero 3anucatb U COXPaHUTb
KOHdWrypaumio Mmogyns (HaxaTb KHOMKy "3anucaTe KOHMUrypaumio”, 1 B OTKPbIBLUEMCS OKHE YCTaHOBWUTb ranouky
"CoxpaHuTb Nonb3oBaTeNbCKUe HAacCTPOnku").

4.3.6.5 ObecTouMTb MOAYfMb, CHATb C LUMHbI U Pa3OMKHYTb Mepembldky JP9, nocrne 4ero ycTaHOBWUTb
npubop 0bpaTHO Ha LLMHY.

4.3.6.6 B MUK-KoHpurypaTope HaxaTb KHOMKYy "[OCTynHble yCTpoWCTBa" M NPOM3BECTM MOUCK MOAZyns
cornacHo nyHkty 4.3.4.

4.3.6.7 Mogynb JOIMKEH onpeaennTbCs B CETU C HOBbIMU CETEBLIMM HACTPOMKaMW.

4.4 MpoBepkKa Mmoayns

[ns npoBepkn Moaynst Ha NaHenN MHCTPYMEHTOB HaXXMUTE KHOMKY BbI30Ba OKHa NpoBepku (CM. puc. 4.4).

PucyHok 4.5 — [Nposepka modyns

4.4.1 Mogknounte K aHanoroebiM Bxogam Al mogyns RIO-AI8 o6pasuoBbii UICTOYHMK CUIHama CorfacHo
cxeme, NpeacTaBneHHom Ha puc. B.2.

4.4.2 Haxmute kHornky "OFFLine" ona nepexoda B OHMaWH-PEXMM MOHUTOPMHIA COCTOSIHUS aHaroroBbiX
BXOAOB (Hagnucb npu aTom nameHutcd Ha "ONLine").

4.4.3 BBegsa HeobxoaMmoe 3Ha4eHme ¢ NOMOLLbIO 3aaTyMKa curHana, NPOKOHTPONUPYTE BENWUYMHY BXoaa
B OKkHe "[lucnnen" B KOHTPOSbHbLIX TOYKaX. 3HA4YEHME BXOAHOrO cMrHana AomMKHO M3MEHATLCS Ha OTPe3Ke OT Havana
[0 KOHUA LWKarnbl C 3ag4aHHON NOrpeLHocTbo. Ecnn BxogHoM curHan BeligeT 3a AnanasoH namepenus Ha 10 %, To B
okHe "[ducnnen" nosiButca Hagnuch "ERROR".

http://www.microl.ua e RIO-AI8 e ver.112.04 e [IPMK.426431.006 PO wu3m. 1.02 09.11.2016



14

5 KannbpoBka aHanorosbIX BXO4OB MOAYNA

Kanubpoka npubopa ocyuiectensieTcs:

e Ha 3aBope-u3rotoBuTeENE Npy BbiNycke npubopa,
e [Monb3oBaTenemM npv NOArOTOBKE Kk MOBepKe (KanubpoBke).

I'Iepeu Ha4varomMm KaJ'IVI6pOBKVI aHanoroBbIX BXO40B HE0bXxoanmo NnpuBECTUN B COOTBETCTBYHOLLIEE NOJTIOXEeHNe
nepemMbldKn Ha nnarte moayns. Tunbl BXOOHbBIX CUrHAMNoOB 1 NOMOXeHue nepemMblvek npmeeaeHbl B Tabnuue 5.1 n Ha

pucyHke 5.1.
Tabnuya 5.1 — NonoxeHusi nepeMbIHek 0551 pasHbIX MUM08 8X00HbIX CU2HaI08 U rnpedesibl Kanubposku
MonoxeHune
MpepenbHble 3Ha4YeHUA nepembliyek
Ko Tun FpanynpoBoyHas MNpeaenbHbie MHAMLMPYEMbIE BXOAHOro curHana npu Ha moayne
on'qa aTunka XapaKTepucTuka 3HaveHus npu KanubpoBke Kanu6poBke npudopa BXodoB
Al A u HCX npubopa (pncyHok 5.1)
HauyanbHoe KoHeuHoe
3Ha4eHue 3Ha4eHue JP1-JP8
0001 | 0-5mA . 0.0 ... 100.0 % 0 MA 5MA [2-3]
0002 | 0-20 MA E::e”gf:waﬂ 0 A 20 WA [1-2]
0003 | 4-20 MA nn“‘:g W30BaHHAS U1 B yCTaHOBMNEHHbIX 4 mA 20 MA [1-2]
0004 | 0-10B P TEXHUYECKUX eAUHMNLAX 0B 10B [1-2]
2217 723
P55 VB 00 |
BB 122
o o of 5 § 22 (O
EP 723
P7 P oo
LR B

cxeme, NpeAcTaBneHHOW Ha pucyHke b.2.

MopAaaok KanMoépoBKU:

looc X4

~CED

—

Pucyrok 5.1 — [NonoxeHue nepembivek Ha rname mMooyrisi (Kopriyc MoOyrisi CHSIM)

5.1 HacTtpovite Mmogynb Ha HeoBxoaUMBINA TUN CUrHaMNa cornacHo NyHKTy 4.3.5 AaHHOW UHCTPYKLUNA.

5.2 MopkntounTte Kk aHanorosomy Bxoay Al mopyns RIO-AI8 06pa3suoBbli UCTOYHMK CUrHama corfiacHo

5.3 Ha naHenu MHCTPYMEHTOB HAXXMWUTE KHOMKY Bbl30Ba OKHa KanmbpoBKM Moaynsi.
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PucyHok 5.2 — OKkHO Kkanubposku modynsi

5.4 B none (1) BbiGepnTe HOMEp aHaNoOroBoro BxoAa, KOTopbIi HEOOX0AUMO KanMbpoBaThb.

5.5 Haxmute kHonky (4) "UteHne" u B none (2) NpOKOHTPONMPYMTE MpaBUIbHOCTb BbibOpa BXOAHOMO
curHana.

5.6 B none (3) npu Heo6xoaAMMOCTN yCTaHOBUTE HEOOXOAUMBIE 3HAYEHUS MOCTOSIHHON BPEMEHU BXOLHOMO
undpoBoro hunbTpa u PUNbTPa UMMYMLCHLIX MOMEX.

5.7 Ecnu B npouecce HacTpauBaHWsi aHanoroBoro Bxoda Obifio BBEAEHO CMeLLeHMe, TO OTKMYMTE ero:

HaxxmuTe KHoMky (7) "Kopp.", yctaHoBuTe B none "Koppekuus Al" 3HayeHune "0" n HaxxmuTe KHOMKY

5.8 YcrtaHoBMTE NpU MOMOLLM WUCTOYHWKA CcurHana BENNYNHY, COOTBETCTBYIOLLYIO 0% pgwanasoHa B
3aBNCMMOCTU OT TUNa BXOOQHOIro curHana.

5.9 Haxmute kHonky (4) "YteHune". B none (6) B okHe "koa ALMM" yctaHoBuTcs 3HadeHwe koga AL,
KOTOpPOE He [OIDKHO BbIXOAWUTb 3a Npefenbl, ykasaHHble B OkHax "Hwk. npegen mun." 1 "Hwx. npegen makc." (cm.
Tabn. 5.1). Ecnn 3naveHne koga AL He BXOAMT B yKa3aHHble npefenbl, TO He0bXo0aMMO NPOBEPUTL KOPPEKTHOCTb
NOAKMIOYEHUS UCTOYHMKA CUrHana unu ero 3HaveHune. Ecnun sHaveHune koga AL KoppekTHoe, TO HaXMUTe KHOMKY
(4) "3anucb".

5.10 B okHe "Oucnnen" npoKOHTPONMpPYyNTE 3Ha4YeHNe NPOHOPMUPOBAHHOIO BXOAHOIO CUrHana.

5.11 YcTaHOBUTE MpW MOMOLUM UCTOYHMKA CUrHana BenuumHy, cooTeeTcTBylolyo 100% AuanasoHa B
3aBMCMMOCTM OT TUMa BXOAHOIO CUrHana.

5.12 Haxmute kHonky (4) "Utenne". B none (6) B okHe "kog ALM" yctaHoBuTCcA 3HayeHume kopa AL,
KOTOpOE He OOMKHO BbIXOAWTb 3a Npeernbl, yka3aHHble B OkHax "Bepx. npegen muH." n "Bepx. npegen makc." (cm.
Tabn. 5.1). Ecnu 3Havexune koga AL He BxoauT B ykasaHHble npegensbl, TO HEO6X0AUMO NPOBEPUTL NPaBUIBHOCTb
NOAKINIOYEHUS UCTOYHMKa curHana. Ecnu sHaverue koga AL koppekTHoe, TO HaxMuTe KHOMKy (4) "3anuck".

5.13 B okHe "[ucnnei" NpoKOHTPONUpYNTE 3HA4YEHUE NPOHOPMUPOBAHHOTO BXOAHOIO CUrHana.
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5.14 Ecnn curHan Heob6xoaMMo NogKopeKTUpoBaTh, TO B nore (8) HaxmuTe KHonky "Py4.", kHomkamu "Min"
unn "Max" Bbibepute 3HaueHue, KOTopoe Heobxoaumo KoppekTupoBaTb, M kHomkamu [0.001], [0.01], [0.1], [1]
yCTaHOBUTE HEOOXOAMMOE 3HaYEHUE.

5.15 [Ins npoBepKuM KOPPEKTHOCTU KanubpoBkm Haxmute KHOMKy (9) "OHnawn". BeBeas Heobxogvmoe
3HayeHe C NOMOLLbI0 3aJaTyuKka curHana, NPOKOHTPONUPYNTE BENUUYUHY BXoda B okHe "[ucnnen” B KOHTPOMbHbIX
TOYKax. 3Ha4YeHne BXOLHOrO CurHama OOJPKHO U3MEHATbCS Ha OTpe3ke OT Havana [O0 KOHUA LuKanbl ¢ 3ajaHHOM
MOrpeLIHOCTbHO.

5.16 Ecnn HeobxoaMMO BBECTM CMELLEHWE aHanoroBoro BXoAa, TO HaxmuTe kHonky (7) "Kopp.",

yctaHoBute B none "Koppekums Al" Heobxogumoe 3HAYeHWe W HaXMUTE KHOMKY ; VAWM HaXMUTE KHOMKY
"BbikntoyeHo" (Mpu 9TOM Hagnucb mamMeHuTca Ha "BknroyeHo") u kHonkamu [0.01], [0.1], [1], [10] ycTaHoBuTe
HeobxoaMMoe 3HaYeHNe CMELLEHNs, KOHTPONMPYs NpY 3TOM 3HAYEeHUe aHanoroBoro Bxoda B okHe "[ducnnen”.

5.17 HaxmuTe kHonky (10) "CoxpaHuTb".

Tabnuya 5.1 — [Juana3oHbl MUHUMAasIbHbIX U MakcUuMasibHbIX 3Ha4eHUU aHano208020 cueHana e kode AL

Kog 3HauyeHus BxogHoro curHana ALN
BXoAa Tun gaTymka
Al 00.tP MuHumanbHoe MakcumanbHoe
0001 o1 0 MA fo 5 MA 1.000 - 3.000 13.70 — 15.70
0002 ot 0 MA o 20 MA 1.000 — 3.000 13.70 - 15.70
0003 oT 4 mA o 20 MA 3.500 — 5.500 13.70 — 15.70
0004 or0B oo 10B 1.000 — 3.000 13.50 — 15.50

6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA

TexHU4eckoe ob6cnyXMBaHue 3aKnioyaeTcs B NpoBeAeHUM paboT Mo KOHTPOSIO TEXHUYECKOTO COCTOSIHMS 1
nocregyowemMy YCTpaHEHUIO HEOOCTaTKOB, BbISIBMIEHHbIX B MPOLECCe  KOHTPOMs;  NpodunakTUYeckomy
OGCJ‘Iy)KMBaHVIPO, BbINONHAEMOMY C yCTaHOBHeHHOVI nepnoan4yHOCTbiO, ANUTENbHOCTLIO N B onpeaerieHHOM nopsaake;
YCTPaAHEHU0 OTKa30B, BbINOJ/IHEHME KOTOPbIX BO3MOXHO CuUNlaMW nepcoHana, BbINONHAKWEro TexHun4eckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

I1peHe6pe)KeHV|e MepamMun NpeaoCTOPOXHOCTU U NpaBunamMm 3KcnyatauMm MoxeT CTaTb I'IpM‘-IMHOVI
TPpaBMUpPOBaHUA NepcoHana unun noBpexaneHnsa OGOPYAOBaHMﬂ!

Ona obGecnevyeHusi 6e30MacHOro UCNoONib30BaHUA o6opyp,OBaHm| HeYKOCHUTEeJIbHO BbINONHANTE
yKa3aHusa AaHHoM rnasbl!

6.2.1 Bupgom onacHoctn npu pabote ¢ RIO-AI8 ecTb nopaxawllee OEWCTBUE SMEKTPUYECKOro TOKa.
MCTOYHMKOM OnacHOCTM €CTb TOKOBeAYLLME YaCTu, KOTOPbIE HAXOASATCSA MO HanpsXKEHNeEM.

6.2.2 K oakcnnyataumm moayns gonyckalwTca nvua, umelwme paspeweHune ans  pabotbl B
anekTpoycTaHoBkax HanpsbkeHnem o 1000 B n nsyumBlumMe pyKOBOACTBO NO 3KCMMyaTauumn B NOSIHOM O0beMeE.

6.2.3 Okcnnyatauuss Moaynsi  paspellaeTcs Npy HanMyMM MHCTPYKUMM MO TexHuke ©Oe3onacHocTw,
YTBEPXOEHHOW MpeanpusTuem-noTpedbutenem B YCTaHOBNEHHOM MOPSAKE W yuuTbiBalOWEN cneumduky
NPUMEHEHNs1 MOAynsi  Ha KOHKpPeTHOM o6bekTe. [lpy MOHTaxe, Hanagke MW 3Kcnnyatauum Heobxoanmo
pykosogcteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTuyeckme paboTbl [OIMKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

6.2.5 lNpu pasbopke moaynsa AN ycTpaHeHWUs HencrnpaBHOCTEN NpMOOp JOMKEH ObITb OTKIMHOYEH OT CEeTh
ANEeKTPONUTaHWS.

7 XpaHeHune u TpaHCNopTUpOBaHue

7.1 YcnoBua xpaHeHus moayns

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

7.1.2 Mopynb JOMKEH XPaHUTLCS B CYXOM Y BEHTUINMPYEMOM MOMELLEHUN MPU TemMepaType OKpYXarLero
Bo3gyxa oT MuHyc 40 °C go nntoc 70 °C n oTHocuTenbHom BnaxHoctn oT 30 o 80 % (6e3 koHaeHcauuu Bnarm).
[aHHble TpeboBaHUS ABMAOTCA PeKOMEHAYEMbIMU.
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7.1.3 Bo3gyx B MOMeLleHUn He [OOMKeH codepxaTb MblM M MPUMECH arpecCuMBHbIX MapoB U ra3os,
BbI3bIBaIOLLMX KOPPO3UIO (B YACTHOCTM: ra3oB, COAEPXKALUNX CEPHUCTbLIE COEAMHEHUS U aMMUaK).

7.1.4 B npouecce XpaHeHUs wunu 3KcnnyaTauuMu He KnaguTe Tsbkenble npegMeTsl Ha nNpubop U He
noasepravte €ro HMKakoMy MexaHU4YeCKOMY BO3OEeWCTBUIO, TakK KakK YCTPOMCTBO MOXeT AedopMupoBaTbCs U
noBpeaunTbCs.

7.2 YcnoBuA TPaHCNOPTUPOBAHNA MOAyNs

7.2.1 TpaHcrnopTupoBaHWe MOAyns B YNakoBKe MPeanpusaTUA-U3roTOBUTENS OCYLLECTBSETCA BCEeMU
BMOAMM TPaHCMNOPTa B KPbITbIX TPAHCMOPTHBIX CPpeAcTBax. TpaHCNOpTMPOBaHWE caMofieTaMmn AOMKHA BbIMOMHATLCA
TOIbKO B OTanfMBaeMbIX repMeTU3NPOBaHHbLIX OTCEKax.

7.2.2 Mopgynb [OMKEH TPaHCMOpPTMPOBATbCA B KNMMATUYECKUX YCMOBUSIX, KOTOpPblE€ COOTBETCTBYHOT
ycnosusm xpaHeHnus 5 cornacHo NOCT 15150, Ho npu gasneHun He Huxe 35,6 klMa n TemnepaTtype He HUXe MUHYC
40 °C nnu B ycnosusix 3 Npn MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMms norpyso-pasrpy3o4HbIX paboT 1M TpaHCNopTUPOBaHWM 3anakoBaHHbIN Npubop He AormKeH
noaBepratbCs peskMM yaapaM U BRAUSHWIO aTMOocdepHbIX ocapkoB. Cnocob pasmelleHnss Ha TpaHCNOpPTHOM
CpeacTBe AOJKEH UCKITI0YaTh NepemMeLleHne Moayns.

7.2.4 Tepen pacnakoBblBaHWEM MoOCMe TPaHCNOPTMPOBaHWS NpW OTpuLaTeNlbHOW Temnepatype Mogyib
Heo6Xx0aMMO BbiepXaTb B Te4eHne 3 4yacoB B ycroBusix xpaHeHus 1 cornacHo FOCT 15150.

8 MNapaHTmM nsrotoBuTens

8.1 MNpowussognTenb rapaHTMpyeT COOTBETCTBME MOAYNS TexHu4eckuM ycrnosusam TY Y 33.2-13647695-
028:2013. MNpwu He cobniogeHnn notpebutenem TpeboBaHUA YCNOBUIA TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagkv 1 aKkcniyaTaumm, yKasaHHbIX B HACTOALLEM PYKOBOACTBE, NOTPebuTenb NuIlaeTcs npasa Ha rapaHTuio.

8.2 NapaHTUIAHBIN CPOK aKcnnyaTauun - 5 net co AHA OTrpy3kM Moayns. apaHTUiHBIN CPOK aKcnnyaTauun
mMoAynewn, KoTopble MOCTaBNSAITCS Ha 3KCMopT - 18 mecsaueB CO AHA MPOCNeAoBaHNA UX Yepe3 rocyaapCTBEHHYHO
rpaHuuy YKpauHbi.

8.3 Mo goroBopeHHOCTU ¢ noTpebutenem npegnpuaTUe-U3roToBUTENb OCYLLECTBAET nocnerapaHTUiHoe
TeXHUYeckoe O0OCMyXMBaHWe, TEXHUYECKYlD MOAAEPXKKY W TeXHWYeCKMe KOHCynbTauuu Mo BCEM BMAAM CBOEeN
NpoayKumn.
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NMPUNOXEHUA
NMpunoxeHune A - NabapnUTHbIe U NpUCOEeAUHUTESIbHbIE
pasmepbl
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PucyHok A.1 - [abapumHbie pa3mepbi Modynsi RIO-AI8
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PucyHok A.2 - [abapumHbie pasmepb! pasbema numaxusi PLL/-5
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NMpunoxeHue b - NogkniwyeHne moaynsa RIO-AIS.
CxeMbl BHEeLWWHUX coeanHeHUuM

MpunoxeHune b.1 CxeMbl BHELWWHUX cOeAUHEHUN

CxeMbl BHELLHMX coeanHeHnn Moaynsa aHanorosoro Beofa RIO-AI8 nokasaHbl Ha pucyHkax b.1-B.3.
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Pucyrok 5.1 — Cxema 8HewHuUx coeOuHeHuUl 01151 MOOKIIoYeHUsT 0amyuKo8 C 8bIXOOHBIM YHUGUUUPOBAHHbBIM CUSHAIOM

MO0CMOAHHO20 MOKa

http://www.microl.ua e RIO-AI8 e ver.112.04 e [IPMK.426431.006 PO wu3m. 1.02 09.11.2016



20

l1 Lz"Ls'r' [‘5 Ls]’: La ! |
12| +13 | +14 +U1 402 |+02 [+02 8 B S oy
1

+H1 4 } V-
‘9999 A A N Ls 011 /12
e = X2 D1 GND2 GND3 GND4

e ol L
XZ« |= . H»»H ,H, ol X3
X3 4mm  ?

RIO-AI8

MuTanme =24B | el ;8 ;:s; m:;’:; L 1i | Nuranne =248
“H e 3 =] 1§ 3- *
UHTepdreiic ™e> 18) ne- 4 S 4 <> UnTepdeic
Tk 5 <> RS-485

RS-485 = @KW 5

AAMIKPOA
X4 . | ::‘ o
X5 - | u it = LT X4
- . N 7 Ev ), | v v
e e e e w e ND3 (GNDG (GND7 GNDB
B.1.0..08.1.8. 1‘ ‘l | vxs [13_F‘4E5
HSFIG Fw ’vﬂa +US | +UB | +U7 |+U8 e v
2122 23 24 17 118 [19 |20
O — TE— p— Je—r—
A
e
0108
p—
+ -
0-10B__
L
I -
0-10B
4+@__
0-10B

PucyHok 5.2 — Cxema 8HewHuUX coeOuHeHuUU 01151 MoOKIoYeHUsT 0amy4uKo8 C 8bIXOOHbIM YHUDUUUPOBAHHbLIM CUEHAIIOM
MTOCMOSIHHO20 HanpsiKeHust
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PucyHok B.3 - Cxema sHewHux coeduHeHuli modyns RIO-Al8 ¢ 6riokom numaHus u dpyaumu modynsamu
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MpumeyaHusa

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

2. Paszbembl PLUM-5, PLUM-5 n TK-1 aBnatoTca akceccyapamu, TO €CTb He BXOASAT B KOMMIEKT NOCTaBKK 1
UX HY)XHO 3aKa3blBaTb OTAENbHO (Gonee AeTanbHO — CM. Ha caiTe http://www.microl.ua).

3. Takke Heo6x0AUMO yUYnNTLIBATbL YTO:

- ecnu oauvH unu Heckonbko moaynen RIO 6yayT ucnonb3oBaTbCsi HA OOHOMW LUMHE C BROKOM MUTaHWA
PSU24-1.3, 10 pasbembl PLUJ-5 n PLUM-5 MOXHO He ncnonb3oBaTb, MOCKOMbKY B 3TOM Criyyae nuTaHve mMopynemn
RIO naeTt yepes WuHy, a HTepdenc MoXHO noakntoyaTb Yepes kneMmMbl 6roka nutaHnsa PSU24-1.3;

- ecnu Heckonbko moayrnen RIO ByayT ncnonb3oBaTbCst HA OOHOM LWMHE, HO NuTaTbesa He oT PSU24-1.3, To
[OCTaTOYHO 3akas3aTb OAMH LUMHHBIN pasbeM PLUIT-5 unun PLUM-5, yepes koTopbii BygeT nogknoyaTbcst MMTaHNE U
WMHTepdenc ons Bcex Moayneu;

- €eCNnu 3aKa3blBalOTCs HECKOMNbKO MoAynewn, HO Bce OHM ByayT MCNonb30BaTbCHA B Pa3HbiX MecTax (He Ha
OflHOM LWKHe), To Ans kaxagoro moayns RIO HyHO 3aka3biBaTb OTAEMbHbIN WWHHBIN pazbem PLUST-5 nnn PLUMM-5.

MpunoxeHue b.2 Cxema nogknioveHnsa nHtepdenca RS-485

MpeobpasoBaTenb NHTEpdencoB

RS232/485 USB/RS485
Brn-485 Brn-52
L go 1200m
RS232 _
R1
unm
A+
USB RS485
RZD :I“
= 3
B.
aaaaa LO
RGND
A+ B- A+ B- A+ B-| po32ycrpoiicte | At B- A+ B-
01 02 03 30 31
RIO-AI8 UTM-20Y MUK-25 MTP-8 UTM-12

PucyHok B.5 - OpeaHu3sayusi uHmepgbelicHou ces3u mexdy K u ycmpoldcmeamu

1. K MK moxeT 6bITb nogkntoveHo Ao 32 yCTpOWCTB, BkNtoyas npeobpasosatens uHtepdericos briN-485
unu BINMnN-52.

2. Obwas anvHa kabenbHOM NUHUK CBA3W He JoSMkHa npeBbiwaTe 1200 M.

3. B kayecTBe kabenbHOW NUHMKU CBA3W NPEANOYTUTENBHO NCMONb30BaTh SKPAHUPOBAHHYIO BUTYIO Napy.

4. AnvHa oTBeTBNEHUN Lo, 4OMmKHa ObiTb KaKk MOXXHO MEHbLLEN.

5. K nHTepdencHbiM Bxogam npubopoB, pacrnonoXeHbiM B KpaWHUX TOYKaX COEAMHWUTENbHOW NUHWM,
Heo6XoAMMO NOAKMIYUTL ABa TepMuHarnbHbIM pesucTopa conpoTtueneHmem 120 Om (R1 u R2). MopkntoyeHue
pesucTtopoB k koHTponepam NeNe 01 — 30 He TpebyeTca. lMoaknoyeHWe TepMUHANbHLIX PE3NCTOPOB B Onoke
npeobpasoBaHns uHTepgencos bMiA-485 nnn BrNN-52 cm. B PO Ha BIMA-485 mvnu BIMA-52. Cxema nogkntodeHus
uHTepderica RS-485 k mogynio RIO-DO8 nsobpaxeHa Ha pucyHkax b.1, B.2 (knemma X7).

6. Bce oTBeTBMTENM NpueEMO-NepesaTyMKoB, MPUCOEOMHEHHbIE K OA4HOW O6Llier nepefatollen nuMHuum,
[OIMKHbI COrNacoBbIBaTbCSA TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObiTb Kak MOXHO MEHbLLEN.

7. HeobxoaumocTb aKkpaHupoBaHus kabenen, No KOTopbIM nepegaeTcs MHOopMaLUus, 3aBUCUT OT ANUHbI
KabesbHbIX CBA3eM 1 OT YPOBHS NMOMeX B 30He Npoknaaku kabens.

8. MNpumeHeHWe 3KpaHUPOBaHHOMW BUTOW Napbl B MPOMbILLIIEHHbIX YCMOBUSIX ABNAETCS NPEANoYTUTENbHbIM,
MOCKOSIbKY 3T0 06ecrneynBaeT nosy4eHme BbICOKOrO COOTHOLLEHMS CUrHam/LUYM U 3aLIMTY OT CUHAA3HON NoMexu.
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NMpunoxeHue B - KOMMyHUKaUMOHHbIEe PYHKUNMN

MpunoxeHue B.1 O6wme cBegeHun

MHTepdenc npegHasHayveH Ans KOHUrypupoBaHus Mogyns, Ans UCNofb30BaHUS B KaYeCTBE yaaneHHOoro
ycTponcTea npu paboTe B COBPEMEHHbLIX CETAX ynpasreHus n cbopa uHdopMauun (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" — ctaHAapTHbIN npoTokon 6e3 nogaep X ku rpynnoBoro ynpasreHus AUCKPETHbIMK
curHanamm.

Ona paboTbl HEO6XO0AMMO HacCTPOWUTb KOMMYHWKALMOHHbIE Xxapaktepuctukm mogdyns RIO-AI8 Takum
obpasom, 4TOObI OHM coBMaganmu € HacTpovikamu obmeHa paHHblMu [MK. XapaktepucTuku ceTteBoro obmeHa
HacTpauBatoTcst permctpamu 18500 n 18501.

[Mpn obmMeHe No MHTepdencHOMyY KaHarny CBS3u, eCnn NPoMcXoauT nepeaada AaHHbIX OT MOoAynsi B CeTb,
Ha moayrne RIO-AI8 muraet ungukatop COM.

MporpammHo goctynHble pernctpbl mogyns RIO-Al8 npuBeaeHsbl B Tabnuue B.1.

KonnuyecTBo 3anpaluvBaemblX pervcTpoB He OOMKHO mpesbiwate 16. Ecnv B Kagpe 3anpoca 3aka3aHo
6onee 16 pernctpos, mogynb RIO-AI8 B 0TBeTe OrpaHNUYMBaET UX KONMYECTBO A0 NepBbiX 16-Tn perncTpos.

MpunoxeHue B.2 NMporpammHo aoctynHble peructpbl RIO-AI8

Tabnuya B.1 — [MpozpammHo docmyriHbie peaucmpbi Modyns RIO-AI8

o5 §
é % g Fl :‘rﬁf’;ca dopmar HaumeHoBaHue napameTtpa [Ouana3oH U3meHeHUst
z g z g P DECp ’ AaHHbIX [MapameTp ypoBHs KoHdurypauum] (mecATUYHBIE 3HaYeHUA)
8z §
1136 (DEC) — 470 (HEX) —
03 0 INT Koa (Mmogenb) mogyns 4.112 (DEC)
03 1 INT Bepcusi nporpammHoro obecneverus 4
03/06 2 INT PaspelueHne nporpaMmmnpoBaHus 0 — sanpewero
1 — pa3peweHo
03/06 3 INT Pexum paboTbl Mogyns 0- 6e30naCHbMv pexmm,
1 — HOpManbHbIA PEXUM
0 — c HacTponkamu no
03/06 4 INT Pexum paboTbl ceTn yMomnHaHmio
1 — c nonb3oBaTeNbLCKUMU
HacTponkamu
03/06 5 INT KomaHga cnexeHus 3a ceTblo 0 — oTkniouena
1 - BKNOYeHa
03/06 1000-1007 INT 3HavyeHne BXoaHbIX aHanorosbix curHanos Al1- Al8 OT MuHyc 9999 no 9999
0 — napameTp B HOpME
03 1100-1107 BYTE KoHTponb AOCTOBEPHOCTM MPUHATLIX AAHHLIX KaHamNoB 1 — NAPaMeTp BLIXOAWT 33
1-8 (HyneBoW 6uT)
npegernsl U3MepeHust
(1200,1201)
03/06/16 FLOAT 3HaueHne BXoOHbIX aHanoroBbix curHanos Al1- Al8 OT MuHyc 9999 o 9999
(1214,1215)
1-0-5mA
2 -0-20 MA
03/06 5000 INT Twn aHanoroBoro BxogHoro curHana Al1 3—4-20 A
4-0-10B
0 — nuHevHas
03/06 5001 INT Twvn wkanbl BXogHoro curHana Al1 1 — kBagpaTuyHas
2 — NMHeapu3oBaHHas
03/06/16 | (5002,5003) FLOAT HwxHW npegen wkanbl BXogHoro curHana Al1 OT MuHyc 9999 1o 9999
03/06/16 | (5004,5005) FLOAT BepxHu npegen wkanbl BxogHoro curHana Al1 OT MuHyc 9999 fo 9999
03/06 5006 INT MonoxeHue geunmansHoro pasgenuTens BXOAHOro 0 — «xxxx», T — «xXxx.X»,
curHana Al1 ana c¢opmara Int 2 — EXXXX», 3 — «XXXX»
03/06 5007 INT [MocTosiHHast BpeMeHU BXOAHOMO LMchpoBOro mnbTpa OT 0.000 20 60.00
ans BxogHoro curHana Al1 ) A )
MakcmmanbHas AnMTenbHOCTb UMMYIIbCHOWM NoOMexXu "
03/06 5008 INT [N BXOAHOTO curHana All Ot 0.000 o 60.00
03/06/16 | (5009,5010) | FLOAT Eﬁfﬂf:%‘fm KOPPEKLMM (CMELLIEHIE) BXOAHOTO OT MuHyc 9999 Ao 9999
03/06/16 | (5014,2015) FLOAT TexHonoruyeckasa curHanusauusa MIN ans Bxoga Al1 OT MuHyc 9999 1o 9999
03/06/16 | (5018,5019) FLOAT | TexHonoruyeckas curHanusaums MAX ans Bxoga Al1 OT MuHyc 9999 o 9999
03/06/16 | (5022,5023) | FLOAT ;ﬁ?:fgg:%?x”°”°”"”e°"°” curnanusauma MIN, MAX | e 9999 o 9999
5030.. 5053 MapameTpbl HAaCcTpoVik1 aHanorosoro Bxoaa Al2
VMAEHTUYHbI C MapaMeTpamMu BXxoaa
All
5060...5083 MapameTpbl HacTpoVikn aHanorosoro Bxoaa Al3
MOEHTUYHbI C NapaMeTpaMu Bxoda
All)
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[MpodomkeHue mabnuyel B.1 — NpoepammHo docmyriHble peeucmpbl Modyris RIO-Al8

MapameTpbl HacTpoViku aHanoroesoro Bxoaa Al4

5090...5113 (ngeHTnYHbI ¢ napameTpamu Bxoga All)
5120.. 5143 [MapameTpbl HacTpoKrKM aHanorosoro Bxoga AlS
(MgeHTMYHBI C NapameTpamu Bxoga All)
5150 2173 MapameTpbl HacTporkn aHanorosoro Bxoga Al6
(MoeHTMYHbI C NapameTpamu Bxoda All)
5180...5203 MapameTpbl HacTporkn aHanorosoro Bxoga Al7
(noeHTMYHbI C napameTpamu Bxoda All)
5210.. 5233 [MapameTpbl HaCTPOKMKM aHanorosoro Bxoga Al8
(MaeHTMYHBI C napameTpamu Bxoda All)
03/06 19000 INT KonunyecTBo y4acTkoB nvHeapu3aLmmn nepBoro 0002-0020
BXOAHOro curHana Al1
(19001,19002)
03/06/16 FLOAT ’;S:ﬁg‘f::c')r";ggg;z;‘l’?eK fiHeapusaLin nepsoro 00.00-99.99
(19039,19040)
(19041,19042)
03106/16 | .. FLOAT | OPAUNETS OMOPHLIX Touek MMHEaPUSALAM MEPEOTO. | o 1y 9999 o 9999
(19079,19080)
19081...19161 MapameTpbl NMHeapusaumm aHanorooro sxoga Al2
(MBEeHTMYHBI C MapamMeTpamu NnHeapu3aunm Bxoga All)
19162, 19242 MapameTpbl nuHeapusauum axHanorosoro Bxoga Al3
(MAEeHTWYHbI C NapaMeTpamu NHeapuaaumn Bxoga All)
1924319323 MapameTpbl NMHeapu3aunm aHanorosoro Bxoga Al4
(MQEHTMYHBI C MapamMeTpamun NnHeapusauum Bxoga All)
19324.. 19404 MapameTpbl NnMHeapu3aunm aHanorosoro Bxoga Al5
(MBEeHTMYHBI C MapameTpamu NnHeapusaunm Bxoga All)
MapameTpbl nnHeapusauum aHanorosoro Bxoga Al6
19405...19485 (MBEeHTWYHBI C MapamMeTpamu NnHeapusauum Bxoga All)
[MapameTpbl NMHeapu3aumMm aHanorosoro Bxoga Al7
19486...19566 (MQEHTMYHBI C MapamMeTpamn NuHeapusauum Bxoga All)
19567...19647 MapameTpbl NnMHeapu3aunm aHanorosoro Bxoga Al8
(MQEHTMYHBI C MapameTpamun NuHeapusauum Bxoga All)
03 40000 INT 3Havenne koga AL ananorosoro Bxoga All 1000-15800
03 40001 INT AKTyanbHble HAaCTPOMKM KannBpOoBKU Havana Lwkans.l
BXxoAHoro curHana Al1
AKTyanbHble HaCTPOWK/ KannbpoBKN KOHLIA LUKasbl
03 40002 INT BXoAHoro curHana Al1
KannbpoBka HayanbHOro n KOHEYHOro 3HaYeHus (1000-3000),
03/06 | 41002, 41003 INT | Lukanei currana 0-5 wA (13700-15700)
KannbpoBka HayarnbHOro v KOHEYHOro 3HaYeHust (1000-3000),
03/06 | 41004, 41005 INT | wkanei currana 0-20 MA (13700-15700)
KannbpoBka HayarnbHOro v KOHEYHOro 3Ha4YeHus (3500-5500),
03/06 | 41006, 41007 INT wikansl curHana 4-20 MA (13700-15700)
KannbpoBka HayanbHOro 1 KOHEYHOro 3HaYeHus (1000-3000),
03/06 | 41008, 41009 INT wikansl curHana 0-10 B (13500-15500)
40005...40007 MapameTpbl KanMbpoBKM aHanoroeoro Bxoaa Al2
41062...41069 (MQEHTMYHBI C NapameTpamu kannbposku Bxoga All)
40010...40012 MapameTpbl kanMbpoBkM aHanorosoro Bxoda Al3
41122...41129 (MoeHTMYHBI C NapameTpamu kannbposku Bxoga All)
40015...40017 MapameTpbl kanMbpoBku aHanorosoro Bxoda Al4
41182...41189 (MoeHTMYHBI C NapameTpamu Kannbposku Bxoga All)
40020...40022 MapameTpbl kanmbposku aHanorosoro Bxoaa AlS
41242...41249 (MQEHTMYHBI C NapameTpamu kannbposku Bxoga All)
40025...40027 MapameTpbl kanmbposku aHanorosoro Bxoaa Al6
41302...41309 (MoeHTMYHBI C NapameTpamu Kannbposku Bxoga All)
40030...40032 MapameTpbl kanMbpoBkx aHanorosoro Bxoda Al7
41362...41369 (MQeHTMYHBI C NapameTpamu Kannbposku Bxoga All)
40035...40037 MapameTpbl kanMbpoBkM aHanorosoro Bxoda Al8
41422...41429 (MOEHTMYHBI C NapameTpamu kannbposku Bxoaa All)
03/06 18500 INT CeTeBol agpec (HoMep Moaynsi B CeTH) 0-255
0—2400
1-4800
2 -9600
3 —14400
4 -19200
5 — 28800
03/06 18501 INT CkopocTb 06MeHa 6 — 38400
7 — 57600
8 — 76800
9 —-115200
10 - 230400
11 - 460800
12 — 921600
0 — 6e3 KOHTPONSA YETHOCTU
03/06 18502 INT KoHTponb 4yeTHOCTH 1 — KOHTPOSb MO YETHOCTH

2 — KOHTPOIb MO HEYETHOCTU
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[MpodomkeHue mabnuyel B.1 — NpogpammHo docmyriHble peeucmpbl Modyris RIO-Al8

03/06 18503 INT | Cron 6ur 0 — oAk bu
1 — nBa buta
03/06 18505 INT TarimayT 3anpoca 0-9999 c
0
03/06 40600 INT CoxpaHeHwue nonb3oBaTenbCKMX NapameTpos 1 — coxpannTs

* B peaucmp egodumcs yenoe 4yucro 6e3 3ansmod, Hanpumep, 100, ymo 6ydem omeedampb 10 cekyHOam

Mpunoxexune B.3 MODBUS npotokon

B.3.1 ®opmart Kaxporo 6anTa, KOTopbIi NPUHMMaeTCA U NnepefaeTcA npubopamu, cneayOLWNNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwun 6uT nepegaeTcsa NepBbIM.

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

Foe k<16 — konu4yecTBO 3anpalumBaeMbiX pernctpoB. Ecnu B kagpe 3anpoca 3aka3aHo Oonee 16

perucTpoB, TO 3TO yKa3biBaeT Ha OLIMBOYHBIN 3anpoc (KoA owunbku 2).

B.3.2 Device Address. Agpec ycTpoincTBa

Anpec mogynsi (slave-yctpoincTea) B cetu (1-255), no kotopomy obpaiaetca SCADA cuctema (master-

YCTPOWCTBO) CO cBouM 3arnpocom. Korga ypaneHHbii npubop nocbinaet CBOW OTBET, OH pa3MellaeT 3TOT Xe
(cobcTBEHHBIN) agpec B 3TOM nore, YTobbl master-yCTponcTBO 3Hano, Kakoe slave-ycTponcTBo oTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKUMOHaNbHbIW KOA4 onepauumn

RIO-AI8 nogaepxusaet cnegyowme oyHKUNK:

Function Code DyHKUMA
03 YUTteHune pernctpa (oB)
06 3anuck B 04MH perncTp (4na 3anucu gaHHbIx hopmarta Integer)
16 3anuck B HECKONBLKO PEervcTpoB (ANns 3anvcu gaHHblx doopmara Float)

B.3.4 Data Field. None nepeaaBaembIx AaHHbIX

Mone paHHbIX coobuwenns, nocbinaemoro SCADA cuctemon yganeHHoMmy npubopy, CoaepxuT

[06aBOYHOI0 MHGOPMaLMIO, KoTopasi Heobxoanma slave-ycTpoicTBy Ans Aetanusaumm dyHkumMn. OHa BKIOYaeT:

® HayarbHbI agpec perucTpa v KoMYecTBo perucTpoB Ans gyHkummn 03 (YTeHure)
® aflpec perucTpa 1 s3HayeHue aToro pernctpa ans dyHkuum 06 (3anuce).

[Mone AaHHbIX cOOBLLEHNs, NOCLINAaeMoro B OTBET yAaneHHbIM NpMbopoM, COAEPXKMIT:
e KonuyecTBo 6ant oTBeTa Ha dyHKumto 03 u cogepxnMoe 3anpalLnmBaeMblX PErMCTPoB
® afipec perncrpa v 3HadeHue aToro permctpa ans gyHxkumm 06.

B.3.5 CRC Check. None 3Ha4yeHUsi KOHTPONIbHOW CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPOMsS C MOMOLUbID LUMKNnydeckoro m3bbitodHoro koga (Cyclical

Redundancy Check - CRC).

Mocne dopmupoBaHua coobuwennss (address, function code, data) nepepatowlee yYCTPOWCTBO

paccuntbiBaeT CRC koA u nomellaeT ero B KoHel, coobuenuns. MNMpuemHoe yctponcteo paccumtbiBaetr CRC kop
NPUHATOro coodLeHns 1 cpaBHMBaeT ero ¢ nepepanHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9To 03HayaeT
YTO MMEEeT MEeCTO KOMMYHUKaLMOHHas oliMbKa. YCTPOMCTBO He BbINOMHSAET AEUCTBUN U He OaeT OTBET B criyyae
o6HapyxeHuss CRC oLmnbku.

MocneposaTtensHocTb CRC pacyeTos:

1. 3arpy3ska CRC peructpa (16 6ut) eanHunuamu (FFFFh).

2. Ucknovatowee NI ¢ nepebiMu 8 6UT GanTa coobuieHns n cogepxmmblm CRC pernctpa.
3. CaBur pesynbTaTta Ha oguH 6uT Bnpaeo.

4. Ecnn casuraembii 6ut = 1, ucknrovatowee I copgepxumoro pernctpa ¢ AO01h 3HaueHnem.
5. Ecnu caBvraembin 6uT Hynb, NOBTOPUTL Lar 3.

6. MosTopATb Wwarmn 3, 4 n 5 noka 8 casuros He ByayT UMETL MeCTO.

7

8

9

K

. Ncknovarowee NI co cnepyrowmmm 8 6ut Ganta coobLuenns n cogepxmmbim CRC pervctpa.
. MoBTopsATb Waru ot 3 go 7 noka Bce 6anTbl coobLUeHnst He obpaboTatoTcs.

. KoHeuHoe coaepxunmoe pernctpa v 6yaeTt 3HaueHNeM KOHTPOSIbHOM CYMMBbI.

oraa CRC pasmeluaeTcsi B KOHUe coobLyeHus, mnaawun 6ant CRC nepepaetcs nepBbiM.
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MpunoxeHune B.4 ®opmaTt kKOMaHAa

YreHue Heckonbkux peructpoB. Read Multiple Register (03)
Cnepyowmn popmat ncrnonedyetca Ansa nepegayn sanpocos ot K n otBeTOB OT yaaneHHoro npubopa.

3anpoc yctpouctBy SENT TO DEVICE:

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

1 BYTE 1 BYTE HB LB HB LB LB HB

Ot1BeT ycTponctBa. RETURNED FROM DEVICE:
DATA

Agggggs i;gggg?l NUMBER FIRST N CRC
OF BYTES REGISTER o REGISTER

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

e «NUMBER OF REGISTERS» 1 n <16 — konuMyecTBo 3anpalmBaemblx peructpoB. Ecnu B kagpe
3arnpoca 3akasaHo bonee 16 peructpos, moaynb RIO-AI8 B 0TBETE OrpaHMYMBaET UX KONMYECTBO A0 NepBbiX 16-Tu
perucTposB.

Mpumep 1:
1. YteHue perucrtpa
3anpoc yctpomnctBy. 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 ycTpomncTtBa. 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)
Crnepyiowlasi KOMaHAa 3anvcbiBaeT onpeaeneHHoe 3HadeHme B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpouncTBa. 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 PekomeHzaumm no nporpaMmMmmpoBaHuio o6MeHa AaHHbIMU C
moayrnem RIO-AI8

Mpumep pacyeTa KOHTPOMbLHON CyMMbI Ha A3bike CUL:

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF; // 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

http://www.microl.ua e RIO-AI8 e ver.112.04 e [IPMK.426431.006 PO wu3m. 1.02 09.11.2016



26

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 27 27 ver. 112.04 MapwukoTt | 16.07.2015
n.A.
1.01 27 27 ver. 112.04 VicnpaeneHbl HETOYHOCTH B MapwukoTt | 26.05.2016
TekcTe 0.A.
1.02 26 ver. 112.04 | WcnpaBneHbl HETOYHOCTH B Mapwukot | 09.11.2016
TekcTe 0.A.
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