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]
[aHa HacTaHoBa 3 ekcnnyaTadii npM3HayYeHnin Anst 03HaMOMIEHHS CNOXMBAYIB i3 NPU3HAYEHHAM, MOAensaMuU,

NPUHLMNOM fii, NPUCTPOEM, MOHTaXeM, ekcnryarauieto Ta ob6cnyrosyBaHHAM MoAaynsa AuckpeTHoro Buxoay RIO-
DOS8.

YBAlA! Mepen BuKopuCTaHHAM  Momyns, 6yap  nacka,
nepernsiHbLTe L0 HaCcTaHOBY kopucTyBava.

HexTyBaHHsi 3anobikHMMKM 3axogamu Ta npaBunamm
ekcnnyaTauii Moxe cTaTu MPUYMHOIO TpaBMyBaHHSA nepcoHany abo
NOLLKOOXXEHHSA obnagHaHHs!

Y 3B'A3Ky 3 MOCTINHO POBOTOK 3 YOOCKOHANEHHs MoAyns, Lo
nigBULLYE MOro HaAiMHICTb i NOKpaLLye XapaKTepUCTUKW, B KOHCTPYKLO

MOXYTb OYTM BHECEHiI He3HauHi 3MiHW, siKi He BigobpaxeHi B LbOMY
BUAOAHHI.

1 Onuc moaynsa

1.1 NMpusHayeHHA moayns

1.1.1 Moaynb guckpeTHoro Buxody RIO-DO8 npusHadyeHu ona popmyBaHHA AUCKPETHUX YNPaBnsYmxX
curHanis 3a kKomaHgamu Kommn'totepa (KoHTponepa).

1.1.2 Mogynb RIO-DO8 npusHayeHun gns nobyaoBu pO3MOAINEHNX CUCTEM KOHTPOSO Ta KepyBaHHS
TEXHOMNOTMYHUMM 00'eKTaMN.

1.1.3 Y mogynsx RIO-DO8 BMKOpPUCTOBYETLCH iHTENEKTyanbHa cucTeMa BUBEAEHHS, A€ KOXXEH MOAYMb Mae
BOyOOBaHUI MIKPOMPOLLECOp, SKMIN BUKOHYE CBOI 3aBOaHHsl Ta (pyHKUii 3 06pobku curHanie HesanexHo Big 6moky
LeHTparnbHOro npoLecopa KoHTporiepa abo komn'totepa.

1.1.4 Mogynb RIO-DO8 BUKOHaHWUIA ik CaMOCTiHUIA BMPIO, iHpopMaLiiHuA OOMIH 3 SIKMM 34JINCHIOETLCS 3a

iHTepderncom RS-485 3a npotokonom MODBUS RTU, wwo [o3BONSiE BUKOPUCTOBYBATM MO0 SIK BiaAaneHni npucTpin
OVCKPETHOro BUBEAEHHS Npu pobOTi B CydacHUX Mepexax ynpasniHHsA Ta 36opy iHdopMalLii.

1.2 NMo3HayeHHsA MOAYNA Nif Yac 3aMOBJIEHHSA Ta KOMMJEKT NOCTaBKN
1.2.1 Mogynb no3Ha4aeTbCs Tak:
RIO-DO8-X,
ne:
X - Tvin BUXigQHWUX ANCKPETHUX CUTHanNIB:
T - TpaH3MUCTOpPHI BUXOOM,
K - TBepgoTinbHe pene,
P - penenHi Buxoau.
MpuwmiTtka. Mpu 3amoBnenHi moaynie RIO noTpibHO BpaxoByBaTty, wo knemu PLUN-5 i PLUN-5, o skux
NigKMYaeTbCA KMUBMNEHHA Npunagy Ta iHTepdeinc, He BXOoAATb Y KOMMIEKT MOCTaBKM Ta iX NOTPiBHO 3amMoBnATM
oKpeMmo (geTanbHile npo knemu — ame. gog. b.1, puc. b.2).

1.2.2 KomnnekT noctadaHHsa moaynsa RIO-DO8 HaBegeHo y Tabnumui 1.2.1.

Tabnuys 1.2.1 — Komnnekm nocmadaHHsi Modyns RIO-DO8

[Mo3Ha4yeHHsA HainmeHyBaHHs KinbkicTb
NMPMK.426436.035 Moaynb gnckpeTtHoro Buxogy RIO-DO8 1
MPMK.426436.035 NC Macnopt 1
MPMK.426436.035 PE HacTtaHoBa L1040 ekcniyaTyBaHHs 1*
PC-4 Po3'em curHanbHui 4koHT. PC-4 5
PLWAO-5 LLInHHWI pos'em Ha DIN-peiky 5koHT. PLUO-5 1
* - [1o 3anuTy, y BiNnbHOMY AOCTYNi Ha canTi microl.ua
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1.3 TexHiYHi XxapakTepucTuKn moayns

1.3.1 OAuckpeTHi Buxoau mogyns RIO-DO8

Tabnuys 1.3.1 — TexHiYHi xapakmepucmuKku OUCKPEMHUX 8UXIOHUX cu2Harlie

TexHiYHa xapaKTepucTuka

3Ha4YeHHs

KinbKicTb AMCKPETHMX BUXOAIB

8

- TpaH3ucrop:

MaKcumarnbHa Harnpyra Ta CTpym KomyTauii

A0 40 B, 100 MA nocTiHoro cTpymy

- TBepaoTinbLHe (He MexaHi4He) pene:

3HayeHHs1) abo NoCTiiHOro CTpyMy

MakcumarbHa Hanpyra KoMyTauii 3MiHHOrO (gitove

no 40 B

RINYO OV

MakcuMarbHUi CTPYM HaBaHTaXXeHHA KOXXHOro Buxoay

0o 500 mA (AC) amiHHOro CTpyMmYy,
0o 500 mA (DC) nocTilHOro cTpymy

Tua

- Pene (6 pene — 3aMukaroqux, 2 pesie — nepeMuKaroyux):

3HayeHHs1) abo NOCTiiHOro CTpyMy

MaKkcumarnbHa Hanpyra KomyTauii 3MiHHOrO (gitove

80 220 B (3MiHHWIA CTpyM),
BiA 5 4o 30 B (nocTinHWm ctpym)

MakcuMarbHUi CTPYM HaBaHTaXXeHHA KOXXHOro Buxoay

8o 5 A (3amukatodi pene),
0o 8 A (nepemukatodi pene)

CwurHan noriyHoro "0"

CwrHan noriyHoro "1"

3aMKHYTUI CTaH KOHTAKTIB pene (TPaH3MCTOPHOrO Kro4a).

[anbBaHiYHa po3B'A3Ka AUCKPETHUX BUXOAIB

Hanpyra ranbBaHi4HOI po3B's3ku He MeHLwe 500 B

1.3.2 EnekTpunyHi aaHi mogyns RIO-DOS8

Tabnuus 1.3.2 — TexHiYHi XxapakmepucmuKu eJIEKMPOXUBIEHHST Ma CrIOXUBaHHS

TexHiYHa xapakTepucTuka

3Ha4YeHHs

Hanpyra xueneHHs

24 B (Big 10 B go 36 B) nocTitHoro ctpymy

CnoxwvsaHui ctpym MogynsaRIO-DO8

He 6inbwe 130 MA

1.3.3 NocnigoBHum iHTepcgenc RS-485

Tabnuuys 1.3.3 — TexHi4Hi xapakmepucmuku nocidoeHo20 iHmepgelicy RS-485

TexHi4YHa xapaKkTepucTuka

3Ha4YeHHs

KinbkicTb npunagis

o 32 Ha ogHOMy cermeHTi

MakcrmanbHa OoBXWHA MiHiT B Mexax
OfHOrO CErMeHTa Mepexi

[o 1200 meTpis

[iana3oH MepexeBunx agpec

255

Bug kabento

BwTa napa, ekpaHoBaHa Kpy4eHa napa

[MpoTokon 3B'A3Ky

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHiYHa po3B'sa3ka

IHTephenc ranbBaHiYHO i30/1bOBAHWN Bif BUXOAIB Ta iHLUWX NAHLIONB

1.3.4 Kopnyc. YmoBu ekcnnyatauii mogyns RIO-DOS8

Tabnuuys 1.3.4 — Ymoeu ekcrinyamauii

TexHiYHa xapakTepucTuka

3Ha4YeHHs

KpinneHHs mogyns

Pewka DIN35x7,5 EN50022

"abapwuTHi po3mipu (BxLLXI):

117x23x129 mm

MoHTaxHa rmmnéuHa

130 Mm

Poboya Temnepatypa

Big MiHyc 40 °C go 70 °C

Temnepatypa 36epiraHHsi

Big MiHyc 40 °C go 70 °C

KnimaTnyHe BMKOHaHHSA

YXI 4.2 3rigHo 3 FTOCT15150-69, BigHocHa BororicTb Big 30 Ao 80% 6e3
KOHAeHcalii Bonoru (npu temnepatypi +35°C)

ATMoCcdepHU TUCK

Big 84 no 106,7 klMa

Bibpauis i3 yactototo o 60 Ny i3 amnnitygoto go 0,1 mm
[MpumiLLeHHs 3aKkpuTe, BUOYyx0-, noxexobesneyHe
[MonoxeHHs nig Yac MOHTaxy Byapb-sike

CryniHb 3axucTy 1P20 3a FOCT 14254-96

Maca < 0,18 kr

1.3.5 CepegHii 4ac HanpauloBaHHS Ha BIAMOBY 3 YypaxyBaHHAM TEXHIYHOro OOCNyroByBaHHS,

pernamMmeHTOBaHOroO HaCTAHOBO 3 ekcnnyaTadii, - He MeHwe Hix 100 000 roguH.

1.3.6 CepepHin TepmiH ekcnnyaTauii — He meHwe 10 pokiB. Kputepin gonyctumoi mexi ekcnnyartauii —

€KOHOMiYHa He[OoLUINbHICTb NoganbLUoi ekcnyaTadii.
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1.3.7 CepegHili TepmiH 36epiraHHsi — 1 pik B ymosax rpynun 1 FTOCT 15150-69.

1.3.8 Isonsauia enektpuyHmnx naHutoris RIO-DO8 wopo kopnycy Ta Mk coboto npu Temnepartypi
HaBKONULLHBOrO cepeaoBuLla (20+5)°C Ta BigHOCHOi BonorocTi noBiTps 40 80% BUTpMMYE NPOTArom 1 XBUMMHKM Aito
BMNPOBYBanbHOro HanpyXeHHs NPakTUYHO CMHYcoiAansHOT opmu YactoToro (50+1) My i3 YMHHMM 3HaveHHsm 500 B.

1.3.9 MiHiMmanbHO OOMYCTUMUI €NEKTPUYHMI onip i30NsuUii 3@ TemMnepaTypy HaBKONULLHBLOTO CepeaoBuLLa
(20+5)°C BigHocHoi BonorocTi noBiTps 4o 80% ctaHoBUTbL He MeHLwe 20 MOwm.

1.4 3aco6u BMMipIOBaHHS, iIHCTPYMEHT Ta npunagas

Mepenik npunagas, HeoOXiOHOrO ANS KOHTPOMIO, PErynioBaHHA, BUKOHAHHSA poOOIT 3  TEexHiYHOro
obcnyroByBaHHSA Moayns, HaBeaeHo B Tabnuui 1.4 (3rigHo 3 ACTY FOCT 2.610).

Tabnuus 1.4 - Nepenik 3acobige 8UMIPIOBaHHS, iIHCMpyMeHmy ma npunadosi, siki He0bXiOHi 0nsi 0bcyzo8yeaHHsi Modyrsi RIO-DO8
HaiimeHyBaHHSs 3aco6iB BUMiptOBaHHS!, iIHCTPYMEHTY Ta MpuaHaveHHs
npunagas

1 BonbT™meTp yHiBepcanbHui L300 KoHTponb Hanpyru XXnBneHHs

2 MeraommeTp $4108 Bumip onopy isonsauii

3 MNMiHUeT MeanyHun [MepeBipka SKOCTi MOHTaXy

4 BukpyTka Po3bupaHHs kopnycy

5 M'sika 6513b OunweHHs Big nuny Ta 6pyay

1.5 MapkyBaHHA Ta naKkyBaHHA

1.5.1 MapkyBaHHsa mogyns BukoHaHo 3rigHo 3 FTOCT 26828 Ha Tabnuyui 3 po3mipamu 3rigHo 3 FTOCT 12971,
sIKa KpinuTbCs Ha BiYHY CTiHKY Kopnycy Moayns.

1.5.2 NMnombyBaHHA MogynsA NiANPUEMCTBOM-BUPOBHMKOM Mig 4Yac BUMYCKY 3 BUPOOHMLTBA He nepeabayeHo.
1.5.3 MakyBaHHst mogyns Bignosiaae sumoram FOCT 23170.

1.5.4 Mopgynb BigNOBIAHO OO0 KOMMMEKTY MOCTayaHHs YnakoBaHO 3rigHO 3 KpecneHHsMW nignpuemcTsa-
BMpOGHUKa.

2 PyHKUiOHaNbHIi MOXINUBOCTI

BukoHyBaHi hyHKLil:
- ®opMyBaHHS BUXIAHUX OUCKPETHUX CUTHanIB;

- BvBegeHHA AMCKPETHMX CUrHaniB 3 pisHMM TUMOM BUXOAY (TpaH3UCTOp, TBEPAOTINbHE pene, NOriYyHWN
curuan);

- Bugaua Ha 3anuT cTaHy BMXigHWUX CUrHanIB;

- BcTaHoBneHHs BUXoaiB y 3aaHuni ctaH 6e3nekun npuy BKNKOYEHHI XMBMNeHHs. CTaH BUXigHWX NPUCTPOIB nicns
YBIMKHEHHS1 XXMBINEHHSI KOHIrypyeTbCSt KOPUCTYBAYEM;

- BcTaHoBneHHs BuxodiB y 3apjaHvuin 6e3neyHuin cTaH B aBapiliHWMX cuTyauisx. YNpasriHHSA BUXiGHUMM
NPUCTPOSMU MPU BiAMOBI iIHTEPdENCHOro KaHarny 3B's3Ky KOH(IrypyeTbCs KopucTyBayeM;

- MoxnuBicTb 3amiHm Moaynsi 6e3 NopyLUeHHs LiNiCHOCTi CUCTEMU XUBIEHHS Ta iHTepdencHOi Mepexi.

- MoxnuBicTb BUKOPUCTAHHSA MOAYNS SK BigganeHoro NpucTpor AUCKPETHOro BMxody nig vac pobotu B
CyyacHUX Mepexax yrnpasniHHs Ta 36opy iHpopmaLii.
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3 KoHCcTpyKUia Moayna Ta npuHUMN poooTu

3.1 KoHcTpyKUia moayns

30BHILWHIV BUMMAA Ta po3TallyBaHHS po3s'eMiB Mmodyns auckpetHoro Buxogy RIO-DO8 noka3aHo Ha puUCYHKY
3.1
Ha nepepHivt naHeni Mmoayns po3mileHo:
e |HoukaTOpM pexunmis poboTu Ta CTaHy MOAYnS,
e  IHAMKaTOPM CTaHy AUCKPETHUX BUXOAIB.

Ha kopnyci moayns po3milLieHi NpyXuWHHI po3'eM-KnemMn Anst 30BHiLLHIX 3'€gHaHb.

Ha 3apHin naHeni mogyns BCTaHOBREHO cneuianbHuin dikcytounii pos'em Ha DIN-penky, Wwo yTBOpoE 3
iHLUIMMW pO3'EMamMu LLVHY, L0 A03BOMSE WBUAKO 3AINCHATA MEXaHIYHUIA MOHTaX Ta 4EMOHTaX MOAYNIB.

WnHHW1IA
po3'eM Ha
DIN-penky

PLIA-5 \ik

PYXWHHi po3'em-
Knemu
PC-4

CsiTnopioaHi
iHOuKaTOpU

PucyHok 3.1 — 3o6HiwHit suensad modynsi duckpemHozo suxody RIO-DO8

3.2 MpusHa4veHHn cBiTNOAIOAHMX iHOQUKATOPIB
Ona iHgukauii ctaHy Mogynsi Ha nepefHin naHeni BcTaHoBreHi Tpu ceitnogiogn PWR, ERR, COM, ski
iHOVKYIOTb Pi3Hi pexxunmn poboTn, HAABHICTb XUBNEHHSA Ta MOMUIIOK, a Takox ceitTnoaiogn DO 1-8, aki BinobpaxatoTb
cTaH guckpeTHux Buxodis DO1-DO8.

Tabnuusi 3.1 — NpusHa4yeHHs1 c8imnodioOHUX iHOUKamopie

lHankaTop IHankaTop Konip . C'rar! CrtaH moayns
csiTnogiony
Mogaynb B pexuvmi po6oTu 3 HanawTyBaHHAMM
KuBreHHs CBiTuUTbCA KOopucTtyBada.
PWR Po6oTa 3enenuit YK1BIEHHs B HOPMi
(Power) He cBitutbcs | XXmBneHHs He nogaHo abo xwueneHHs HE B HOpMi
bnumae Mogaynb y pexumi koHirypauii napameTpis Mepexi
CaiTutbCA BigcyTHicTb 3B'a3ky. Mogynb y 6e3ne4HoMy pexumi
Momunka . - -
ERR (Error) yepBoHuMK | He cBitnthcs | PoboTta Mogyns y po6oyoMy pexumi
Bnumae BigcyTHicTb 3B'a3ky. Mogynb y po6o4omy pexumi
COM IHTepderic YKOBTHIA He cBiTuTbCSH Hemge 0o6MiHy 3a I.HTepCbeI/IHCOM
(Interface) bnvmae O6miH gaHumu 3a iHTepdencoM
CraH CaiTuTbCA [VCKpeTHWI BMXid Y 3aMKHYTOMY CTaHi
[1]...[8] OVCKPETHUX | YepBOHUM . . . . .
BUXOQIB He cBitntbca | [UCKpeTHUI BMXiA Y PO3IMKHYTOMY CTaHi
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3.3 Pexxumu poboTn moayns y mepexi

Mogynb RIO-DO8 moxe dyHkuUioHyBaT abo B pexvmi poboTV 3 HanawTyBaHHSMMU KOpucTyBaya abo B
pexuMi KoHirypauii mepexesux napameTpis.

Y pexumi koHdirypaLii MmepexeBux napameTpiB MepexHa agpeca npunagy — 1, weunakicte o6miHy — 115 200
6it/c. Ins BxoQy B pexum koHdirypauii napameTpiB mepexi HeobxigHO BCTaHOBUTKN nepemmnyky JP1. Y LiboMy pexumi
KOpUCTYBa4y MOXe HanawiTyBaTV MepexHy agpecy Ta LWBUAKICTb 0OMiHY, WO HeobXigHO npu BUKOPUCTaHHI Ginblue
O[HOTO MOAYNSA Mepexi.

3.4 Pexxnumu pobotn moayns
Mopgynb RIO-DO8 moxe npautoBaTt y ABOX pexumax pobotn — poboyomy 4m 6esneyHomy.

Y poGiTHUKOM pexrMi Mogynb Npautoe BiANOBIAHO A0 BKa3aHWX NPU KOHMIrypyBaHHi HanawTyBaHb, a nicns
3aKiHYeHHs TavM-ayT 3anuTy Ha NepeaHin naHeni nouyMHae 6numatun ceitnogion ERR.

[ns HanawTyBaHHA HOPMarbHOro pexuMy HeobxigHo:

- y napameTpi "Pexum pobotu mogyns" subpatu "0001 — HopManbHui pexum”,

- y napameTpi "KomaHga ctexeHHs 3a mepexeto” Bubpatu "0000 — BUMKHEHO",

- y napameTpi "TanmayT 3anuty" BUCTaBUTK NOTPiOHE 3HAYEHHS TariMayTy.

Be3neyHun pexum. MNpauoe pa3om i3 KOMaHAOK CTEXEHHS 3a Mepexero. FKWO KOMaHAa CTeXeHHs 3a
Mepexet yBIMKHEHa, TO Micns 3akiHYeHHs TanmmayTy 3anuTy AMCKPETHi BUXOAM MepenayTb Yy CTaH, BKasaHun y
napameTpi "BesneyHe NONOXeHHS AMCKPETHOro Buxoay y pasi obpusy 3B'asky" (ave. Tabn. B.1), a ceitnogiog ERR
MOCTIAHO CBITUTUMETLCS.

[nsa HanawTyBaHHA 6e3ne4YHOro pexmmy HeobXxiaHo:

- y napameTpi "KomaHga ctexeHHsi 3a mepexetro” Bubpatu "0001 - BknoYeHa 3 aBTOMATUYHUM NMOBEPHEHHAM
i3 6e3neyHoro ctaHy" abo "0002 - BknoYeHa 3 NOBEPHEHHSIM 3 6€3MeYHOro NOOXEHHST 38 MEPEXEBOI KOMaHAo",

- y napameTpi "TanmayT 3anuTy" BUCTaBUTU NOTPiOHE 3HAYEHHSI TaMayTy.

Mpwn BUGOPI onuii kKoMaHan cTexeHHsa 3a mepexeto "0001 — BkMoYeHa 3 aBTOMATUYHUM MOBEPHEHHSM i3
6e3neyHoro ctaHy" MOgynb aBTOMaTUYHO NOBEPTATUMETLCS B HOPManbHWUIA pexnm poboTu nicnsa 3BepHeHHs 4o byab-
SIKOrO PEericTpy 3 BEPXHbOTrO PiBHA.

Mpwn BMbOpPI onuii komaHan cTexeHHs 3a Mepexeto "0002 - BkmoYeHa 3 NOBEpHEHHsM i3 6e3neyvHoro
NMOMOXEHHSA MO MEPEXHIN KoMaHgi" Moayrb NOBEPTAaTUMETBLCA B HOPManbHUA pexum poboTu Tinbku nicnsa 3anucy 3
BEPXHbOrO PiBHA 3Ha4yeHHs "1" y perictp 3 "Pexum pobotn moayns", a AnckpeTHi Buxoam GyayTe 36epiratu CBili CTaH
[0 TOr0 MOMEHTY, NOKVN MOAyfb He ByaAe nepeBeAeHNUI Ha3aa y HopMarbHUA pexuM poboTu.

MiHiManbHe 3HayeHHs "TanmayT 3anuTy" BU3Ha4aeTbCs BEPXHIM piBHEM.

3a Tanm-ayT BigcyTHOCTi 0OMiHY Mepexeto iHTepdelicHOro 3B'3Ky BiAMOBIAAE CUCTEMHUIA CTOPOXOBUNA
Tanmep, WO AO3BONSE BMKITOYMTY aBapilHi cuTyauii y pasi, Konv HecrnpaBHICTb BUHMKAE B KEPYHOYOro komn'totepa.

Peanizauia cuctemHoro ctopoxoBoro Tanmmepa Mae Takuni Burnag. Kepyrouun komn'lotep nepioguyHo
06MiHIOETLCA iHpopmaLieto 3 moayrnem. Akwo veproBuin obmiH He BigOyBaeTbCA y MEBHMI nepiod yacy, Mogyrb
BBaXkae, Lo KOMM'loTep BiACYTHIV | nepeBoanTb yci CBOI BUxoam y 6e3neyHi ctanu. Lle 3axuviwiae kepoBaHe obrnagHaHHs
B aBapilHMX cMTyauisix Ta pobuTb BClo cucTeMy GinbLu HafiiHO Ta cTabinbHok.

TavimayT 3anuTy pekoMeHOyeTbCcs BUOMpaTU B 3anexHOCTi Bif KiNbKOCTI mapameTpiB, WO 34MTYHOTbCH B
mMepexi. TamayT Bubmpaetbcs npnbnmaHo BABIYi HinbLue Big CyMapHOro Yacy 3anwvTiB, SKUiA Haacunae koMmn'rotep y
mMepexi.

3.5 MpuvHUMN po6OTHN ANCKPETHUX BUXOAIB
Jo moagynsa RIO-DO8 anapaTHO MOXXHA NigKMIOYUTY BiCiM OUCKPETHUX BUXOAIB.

Y mopgyni MOXHa HanawTyBaTW CTaH AMCKPETHMX BUXOAIB MNPV BKIIOYEHHI XuBneHHs (napameTp "CtaH
OVCKPETHNX BUXOAIB Npw BKItOYeHHi xwmBreHHs": 0000 — octaHHin ctaH, 0001 — Buxig BMMKHeHO, 0002 — Buxig
YBIMKHEHO).

BuxigHuiA curHan OUCKpeTHUX BMXOAIB MOXe OyTh cTaTU4HMM abo iMNynbCHUM (OUHaMIYHUIA) i3 3adaHo
OOBXMHOO iMnynbey. MNpn cTaTuyHOMy BUXIAHOMY CUrHani noriyHe NpucTpii opMye norivHy OAMHULI0 A0 TOro Yacy,
MOKW pericTp cTaHy AUCKPETHOro Buxoay Gyae 3MiHEHO 3 BEPXHBOTO PiBHS.

Mpun iMnynbCHOMY BMUXiOQHOMY CurHani perictp ctaHy OUCKpPETHOro Buxody 36epiraTume NOrivyHy OAWMHULIIO
NpoTArom 4acy, 3asHayeHomy B pericTpi "TpuBanicTb iMnynbcy BuxigHoro npuctpow” (gus. Oog. B.1), micns yoro
CaMOCTIlHO neperige B cTaH noriyHoro 0.
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4 BukopnctaHHs 3a NpU3Ha4YeHHAM

4.1 ExcnnyaTauinHi obMeXxeHHs nig Yyac BUKOPUCTaHHA Moayns

4.1.1 Micue BctaHoBneHHs moayns RIO-DO8 noBuHHO BignoBigaT TakMMm ymoBam:

- 3abe3neyvyBaTtu 3pyyHi yMOBU AN 06CnyroByBaHHSA Ta AEMOHTaxYy;

- TeMnepaTypa Ta BiJHOCHa BOOriCTb HaBKOMULUHLOrO NOBITPS NMOBUHHI BiANOBIAaTX BMMOram KniMaTU4HOro
BMKOHAHHA MOAYIS;

- HaBKOMWLUHE CEepefoBULLIE HE MOBWHHO MICTUTW CTPYMOMPOBIOHUX AOMILIOK, @ TaKOX [OMILLOK, SKi
CMPUYMNHAIOTL KOPO3ito AeTanen Moayns;

- HaMpY>XeHiCTb MarHiTHUX MONIB, BUKNNKAHNX 30BHILLHIMW [ykepenamu 3MiHHOro cTpymy yactoToro 50 'y abo
BMKINMKaHWX 30BHILLHIMW [Xepernammn NocTiHOro CTpyMy, He noBuHHa nepesuwysaTn 400 A/wm;

- NapameTpwu Bibpauii NOBUHHI BignosigaTv BUkoHaHHA 5 3rigHo 3 TOCT 22261.

4.1.2 MNig 4ac ekcnnyaTtadii Mmoaynsa HeobXiAHO BUKITHOYUTU:
- NonagaHHs cTpymonpoBigHoro nuny abo piavHu Ha NOBEPXHIO MOAYINS;
- HasiBHiCTb CTOPOHHiX NpeameTiB Nobnn3y Moayns, Lo NOripLUyTb KOro NPUPOAHE OXONMOOXKEHHS.

4.1.3 Nig yac ekcnnyaTauii HeobXiaHO CTeXuMTW, WOO6 nig'eqHaHi 4O Moaynsa APOTW He nepenamyBanucs B
MiCLAX KOHTaAKTY 3 KneMaMu Ta He Marnu NOLUKOMAXEHb i30MsLji.

4.2 MiproToBKka Moayna 0O BUKOPUCTaHHA
4.2.1 3BinNbHITL MOAYNb Bif yNaKOBKU.

4.2.2 TMNepen noyaTkOM MOHTaXy MOAyNs HeobXigHO 34INCHWTK 30BHIWHIA ornsad. [Npu uboMy 3BepHyTU
0cobnuBY yBary Ha YMCTOTY MOBEPXHi, MapKyBaHHA Ta BiACYTHICTb MEXaHIYHNX YLLIKOAKEHb.

4.2.3 BcTtaHoBiTb Moaynb Ha DIN-pelky 3rigHO 3 pycyHkom 4.1:
1 BCTaHOBITb BEPXHIO YACTUHY MOAYNS Ha PENKy;
2 NOBEpPHITb MOAYIb BHW3, NEPLU HiX KNauHyTH.
T 7 2

PucyHok 4.1 — Cxema KpinneHHs modyns Ha DIN-pedui

PucyHok 4.2 — 3oeHiwHit suenssd ma poamipu DIN-peliku Wago

4.2.4 YBATA!l! Tpu nigkntoveHHi moagyns RIO-DO8 gotpumyBaTuCh BKa3iBOK 3axofiB 6e3neku posginy 6.2
L€l iHCTPYyKLii.

4.2.5 KabenbHi 3B'A3kM, wo 3'egHytoTb moaynb RIO-DO8, nigkntovyatoTbes yepes kKnemu 3'eqHyBanbHUX
po3'emiB BiAMNOBIAHO A0 BUMOTI YNHHUX MPaBUi eneKTpoyCTaHOBOK.

4.2.6 MNigkntodeHHs Bxogais-Buxodis 4o moaynsa RIO-DO8 3gincHIoTb 3rigHO 3i CXeMaMu 30BHILLHIX 3'€4HaHb,
HaBeneHux y gopatky b.
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4.2.7 Tpy NigknoYeHHi NiHiA 3B'A3Ky A0 BXIOHWX Ta BUXIOHUX KNem BXWBanTe 3axofiB LOAO 3MEHLLUEHHS
BMMVBY HaBeAEHWX LWYMiB: 8uKkopucmosylme BXigHi Ta (abo) BuxigHi Luymonogasntooyi inbTpn (B T.4. Mepexesi),
LyMOnoAasntoodi inbTpy Ana nepudepinHux NpUcTpoiB.

4.2.8 He ponyckaeTbcsa 06'egHyBaTV B ogHOMY kabeni (0KryTi) naHutorm, SKuMy nepeaarTbCs aHarorosi,
iHTepdeNCHi curHanu Ta CUNbHOTOYHI CUTHanNbHI a0 CUNBLHOTOYHI cMNoBI NaHuorv. LWo6 3MeHWTN HaBeaeHUIA LWyM,
BiJOKpeMTe niHii BMCOKOi Hanpyrn abo niHii, WO NpoBOASATE 3HAYMMI CTPYMM, Bif, iHLUMX MiHIA, @ TaKoX yHUKanTe
napanenbHoro abo 3aranbHOro NiAKMYEHHS 3 MiHIAMU XXMBMEHHS NpKY NigKMIOYeHHi 40 BUCHOBKIB.

4.2.9 HeobxigHicTb ekpaHyBaHHSA kabenis, 3a AkuMW nepepaeTbcs iHOpPMAaLis, 3anexuTb Bif OOBXWHA

KabenbHWX 3B'A3KiB Ta Bif piBHS NepeLLKOA Y 30Hi NpoknagaHHsa kabento. PekomeHayeTbCS BUKOPUCTOBYBATH i30MHOOM
Tpy6KK, KaHanu, NoTkn abo ekpaHoOBaHi MiHil.

4.3 HanawTyBaHHA moayna auckpeTHoro BuxoayRIO-DO8

Mogaynb guckpeTtHoro Buxoagy RIO-DO8 koHdirypyeTbecs Yepes ranbBaHiyHO po3aineHun iHtepdpencRS-485
(npotokon ModBus).

KoHdpirypyBaHHS Moayns 34iMCHI0ETLCA 3a AONOMOrot nporpamHoro naketa MIK-koHirypaTopa.
MapameTpu koHdpirypauii mogyna RIO-DO8 36epiratoTbCsa B HE3aNEXHin nam'siTi.
Mopaynb guckpeTHoro Buxogy RIO-DO8 koHdirypyeTbca y HaCTynHi NOCNiAOBHOCTI:

Mpumitka. Mogyne RIO-DO8 nocTaBnsieTbCsi 3aMOBHUMKY i3 BCTaHOBIEHO nepemuykod JP1 (pexum
KOHdpirypauii mepexeBux napameTpis, AoknagHiwe ame. n.3.3).

4.3.1 Nigkntountn moayne RIO-DO8 3a iHTepdencom RS-485 (pos'em X7) uyepes Grok nepeTBOPEHHS
curHanis iHTepdeiicis Bl1-52 (RS-485 « USB) a6o bl11-485 (RS-485 «— RS-232C) po komn'toTepa. PekomeHgoBaHa
cxeMma nigKnioYeHHs iHTepderncy nokasaHo pucyHky b.2.

4.3.2 lNMopaTu XMBMEHHs Ha MOAYIb AUCKPETHOrO BUXOAY
RIO-DOS8. lNpu ubomy mae 3acsiTutucs ingukatop PWR.

4.3.3 3anyck MIK-koHdpirypaTopa

3anyck koHirypatopa MIC-Configurator BukoHyeTbcs Bu6opom 3 MeHto "Tyck" BignosigHoro sipnuka (Myck
» lMporpamun » Microl » Mic-Configurator » MIC-Configurator). BikHo nporpamu HaBe/JleHO Ha puC. 4.3.

T @ T JER Y= E.

PucyHrok 4.3 — BikHo 3anycky MIC-Configurator

4.3.4 Towyk Moaynsa y Mepexi

[ns nowyky mogynsi HeobxiaHO HaTUCHYTU KHOMKY «[Mowyk» (1), nicnsi Yoro Ha ekpaHi 3'aBUTLCS Aianoroee
BiKHO «[JOCTYMHi NpMUCTPOI». Y LibOMY MEHIO 34iACHIOETLCS NOLUYK Npunagis, nigkntoyeHux ao subpaHoro COM nopty
Ta NpauoYMX Ha 3a3HadeHin WBNAKOCTI 0OMiHy. [Ins nowyky HeobXxigHO HaTUCHYTU KHOMKy «[lTowwyky (2), nicns Yyoro
B iHopmaLiiHoMy BikHi Oyae BuMBeoeHO AOCTYnHI npuctpoi (aus. puc 4.4). Oani HeobxigHo abo noABiiHUM
KnauaHHsIM MULLI Mo 3HargeHoMy nNpucTpoi, abo HaTUCHyBLUK knagiwy "Peparysatn” (3), niateepanTtu (4) i paxyeatu
napameTpu moayns (5).

MpumiTka. AKWO mMoaynb He 3HAWAEHO B Mepexi, HeoOXigHO MepeBipUTU MPaBWUIBHICTL MiOKMHYEHHS
iHTepgency.
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JlocTynHbie ycTpoucTea =

MIC-Canfigurator

CrMCOK YCTEHOBNEHbIX YCTPOICTE
<anpec>

Bepcua M0
/mm ki

TexHoNOrHYECKoe HasHaeHHE

n @ Pepaktupoeats koHdurypauuto ?

Yutatb KOHPHUrypaLmio
@ Aapec yerpovicrea |1
[l

IOUCK
Penakuposars Cancel
00

PucyHok 4.4 — lNowyk docmynHUX npucmpoie ma 34umyeaHHsi napamempie Mooysisi
4.3.5 PeparyBaHHSA KOHdirypauii
[Ins penaryBaHHs MepeXHUX napaMeTpiB Ta pexxumis poboTn moayns y BikHi 1 HeobxiaHO BMOGpaATU OauH i3

BignosigHux 6rokiB ("Bnok MepexeBoro oomiHy", "Pexvmn mogynsa"), nicnst Yoro y BikHI 3 BigKpUIOTbCS HEOOXiaHi
napameTpu.

be3 Hassanms - MIC-Configurator

Osin  Bua  Omum  JeicTema  Mporpasewi + O nporpamme

P—

Hacrpoiti

ac m DO3 = D03
Hacrpoitku DO4 '
Hacv;.ow.w DO5 '
||| Hacrpoiiu DO6 'l '
I Hacrpoitku DO7 ||

Hacrpoitku DO8

4D MIKPOA

YMPABNAIOWWE AAHHbIE C UHTEPOEUCA

MNutanue =248

)

1P DO i

3arpyxersa xondwrypaws, Bepors: 102.03 Aapec ycTpodictea: 1 o

PucyHok 4.5 — PedazysaHHs1 KOHi2ypauii

Y unx 6nokax KOHIrypytoTbcs:

1. Pexxummn poboTtn mogyns (bnok "Pexumun mogynsa"):
- pexum poboTn Moayns;
- KOMaHAa CTEXEHHS 3a MepeXelo;
- TaM-ayT BiACYTHOCTI 0OMiHY Yepe3 Mepexy.

2. HanawTtyBaHHS Mepexi (bnok "Bnok mepexeBoro obmiHy"):
- MepexeBa agpeca;
- WBMAKICTb OOMIiHY;
- KOHTPOSb NAapPHOCTI;
- cTon GiT.

[ns peparyBaHHA napameTpiB AWCKPETHWUX BMXOAiB Moayns y BikHi 1 HeobxigHO BMOpaTW oawH i3 Brokis
("HanawtysaHHst DO1"+ "HanawTtyBaHHa DO8"), nicns 4oro y BikHi 2 BigKpuoTbCst HEOOXiaHi napameTpu:
- 6e3neyHe nonoxeHHs DO y pasi o6puBy 3B'a3ky (Mepemukay 1);
- ctaH DO npu nogaui xvenexHs (Mepemukay 2);
|
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- TpuBanicTb imnynbscy BuxigHoro npuctpoto DO (ans 3miHW gaHoro napameTpa HeobxigHo BUGpaTu
6nok CurHan DO vy BikHi 2, nicnsa 4oro y BikHi 3 BiAKPMETLCA None Ans BBeAEHHA HeOOXiAHOMO 3Ha4YEHHS).

MpuMiTKa. Nicna 3aBeplueHHs BHECEHHs 3MiH [0 HanawTyBaHb HeobxigHo sanucaTtv i 36epertu
KOHdpirypauijtio moayns (HaTUCHYTW KHOMNKy "3anucaTn KoHirypauito", i y BikHi BCTaHOBUTM ranodky "36epertu
HanawTyBaHHA KopucTyBada"), iHakwe nicns BiAKMIOYEHHS XMBMEHHS HanawTyBaHHSA MOAyns 3anuaTtbes
KOMULLHIMK 6e3 3MiHN.

4.3.6 3MiHa MepeXxHUX HanawTyBaHb Moayns
Moaynb RIO-DO8 nocTaBnseTbCst 3aMOBHUKY 3 MEPEXeBMMU napameTpamy 3a 3aMOBYYyBaHHAM (Tabnvus
4.3.6). Axwo B Mepexi nepenbavaeTbca ogHO4acHa poboTa Kinbkox MoAyniB, TO KOXKHOMY 3 HUX HeobXigHO HagaTu

CBOK agpecy.

Tabnuuys 4.3.6 — CmandapmHi HanawmysaHHs iHmepgeticy RS-485 modynsa RIO-DO8

HanmeHyBaHHsi napameTpy 3Ha4yeHHsA
MepexeBa agpeca (HoMep Moayns B Mepexi) 1
LLBnakictb 06GMiHy 9 - 115200 6it/c
KoHTponb napHocTi 0 — 6e3 KOHTPOI0 NApPHOCTI
Cron 6iT 0 — 1 cTon 6iT

3MiHa MepexHMX HanawTyBaHb MOAyNs BiAOyBaeTbCA NuLLE B PeXMMIi KOHIrypauii mepexxeBnx napameTpis
TakMM YMHOM:

4.3.6.1 3HecTpymMuTM MOAYNb, 3HATM 3 LWIKWHWM Ta BCTaHOBMTWM nepemuyky JP1 (man. 4.6), nmicns 4yoro
BCTAHOBWUTM MOAYNb Hasaj Ha WwuHy. Moaynb nepenge B pexuvm KoHirypauii HanawTtyBaHb Mepexi, Mpo Lo CBigYNTb
MUroTiHHA cBiTnogioga "PWR" Ha nepefHiv naHeni npunagy.

4.3.6.2 Y BikHi pefaryBaHHs napamMeTpiB HaTUCHYTU KHOMKY "Brok mepexesoro obmiHy" (ave. man. 4.5).

4.3.6.3 MNicna uboro BigKpUIOTECS NapaMeTpun Mepexi Moayns.

4.3.6.4 3aicHnTY HeobXxigHi 3MiHM B HaNawTyBaHHSX, NiCNS YOro 3anncatu i 3depertu koHgirypauito Moayns
(HaTMCHYTM KHOMKY "3anucaTy KoHdiIrypauito", i y BikHi BCTaHOBUTM ranoyky "36epertu HanawTyBaHHsS KopucTyBaya").

4.3.6.5 3HecTpyMnTU MOAYNb, 3HATY 3 LUMHK Ta PO3iMKHYTU nepemmnyky JP1, nicns yoro BctaHOBUTU Npunag,
Hasaj Ha LnHY.

4.3.6.6 Y MIK-KoHdpirypaTopi HaTUCHYTK KHOMKY "[OCTynHi NpucTpoi” Ta 34INCHNTM NOLYK MOAYNs 3rigHO 3
nyHkTom 4.3.4.

4.3.6.7 Moaynb NOBUHEH BU3HAYMTUCA B MepPeXi 3 HOBUMW HaCTpONKamMu Mepexi.

PucyHok 4.6 — lNonoxeHrHs nepemuyku JP1 Ha nnami modyns (Kopryc MoOyrisi 3HSIMO)

4.4 lNepesBipka moaynsa

LLlo6 nepeBipuTM Mogynb Ha MaHeni iIHCTPYMEHTIB, HATUCHITb KHOMKY BUKIWKY BikHa NepeBipku (ave. man.
4.7).

4.4.1 HatucHite kHonky "OFFLine" ona nepexogy OO0 OHMaWH-pEXUMY MOHITOPUHIY CTaHy AUCKPETHMX
BMXoAiB (Hanmc npu Ubomy 3MiHUTLCA Ha "ONLine").

4.4.2 HaTtnckatoum kHomky "YBIMK." Ta "BUMKHYTW", nepeBipTe CTaH BigMNOBiOHWMX OUCKPETHUX BUXOAIB Ha
nepeaHiv naHeni Moaynsi— cTaH NOBUHEH 3MiHIOBATUCh BiANOBIAHO A0 06paHoi noriku poboTu.
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OFFLine

PucyHok 4.7 — lNepesipka modyrsi

5 TexHiyHe obCnyroByBaHHSA

5.1 3aranbHi BKa3siBku

TexHiyHe 06cnyroByBaHHA nonsirac y npoBefeHHi pobiT 3 KOHTPOMO TEXHIYHOro CTaHy Ta NOAarnbLIoro
YCYHEHHS] HefonikiB, BMABNEHUX Yy MpOLECi KOHTPOMo; npodinaktmyHoro o6CrnyroByBaHHS, WO BUKOHYETbCA 3
BCTaHOBINEHOO NEPIOANYHICTIO, TPMBAMICTIO Ta Y BU3HAYEHOMY MOPSAKY; YCYHEHHS BiAMOB, BUKOHAHHSA SKUX MOXIVBE
cunamm nepcoHany, k1A BUKOHYE TEXHIYHE 0BCyroByBaHHs.

5.2 3axoau 6e3nekun

HexTyBaHHA 3anobixkHMMM 3axoaamMuM Ta npaBuraMyM ekcniyaTtauii MoXxe cTaTu MPUYMHOK
TpaBMyBaHHs NepcoHany abo NowkKoaXeHHs1 o6nagHaHHsA!

Ons 3a6e3ne4yeHHA 6e3Me4YHOro BUKOPUCTaHHA 06nagHaHHA 060B'A3KOBO BUKOHYWTE BKa3iBKU LibOro
po3ainy!

5.2.1 Bugom HebGesnekn npu pob6oTi 3 RIO-DO8 € Bpaxatoua [is enekTpuyHoro ctpymy. [hkepernom
Hebes3nekn € CTPYMOMNPOBIAHI YaCTUHW, L0 3HAXOAATLCA Mg Hanpyroto.

5.2.2 [o ekcnnyaTtauii Mmoayns gonyckaTecs 0cobu, ski MatoTb A03Bin Ha poboTy B enekTpoycTaHOBKax
Hanpyroto ao 1000 B i BuBuMnu HacTaHpoBy 3 ekcninyaTauii B NnoBHOMY 06cs3i.

5.2.3 Ekcnnyatauis mMofynsi [03BONSETbCA 3@ HAsIBHOCTI iHCTPYKUii 3 TexHiku 6e3neku, 3aTBepmXeHoi
NiANPMEMCTBOM-CMOXUBAYEM Y BCTaAHOBEHOMY MOPSAKY Ta BpaxoBYyE cneumdiky 3acTOCyBaHHS Mogyns Ha
KOHKpeTHOMY 06'ekTi. MNpn MOHTaxi, HanaroAxeHHi Ta ekcnnyaTauii HeobxigHo kepysaTcb JHAOI 0.00-1.21 posgin
2, 4.

5.2.4 Yci MOHTaxHi Ta NpodinakTuyHi poboTN NOBUHHI NPOBOAUTUCH MPY BUMKHEHOMY E€ITEKTPOXNBIIEHHI.

5.2.5 Mpu po3bupaHHi Moaynsa Ans YCYHEHHS HeCnpaBHOCTEN npwnag noBuHEH OyTu BigKNHOYEHWA Bif
ereKTpoMepeXxi.

|
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6 36epiraHHA Ta TpaHCNOPTYBaHHA

6.1 YmMoBwu 36epiraHHA moayns

6.1.1 TepmiH 36epiraHHsa y cnOXmBYIN Tapi — He GinbLue 1 poky.

6.1.2 Mopgynb noBuHeH 30epiraTMcd B CYXOMYy Ta BEHTWNLOBAHOMY MPUMILLEHHI MpW Temnepatypi
HaBKonULLIHbLOro noeiTpa Big MiHyc 40 °C go nmtoc 70 °C Ta BigHocHoi BonorocTi Big 30 go 80 % (6e3 koHaeHcauil
Bororwn). Lli BUMOru € pekomeHgoBaHUMMU.

6.1.3 ToBiTPA B NPUMILLEHHI HEe MOBMHHO MICTUTW MWy Ta AOMILLUKM arpecuMBHUX MapiB Ta rasis, WO
BMKINMKaKOTb KOPO3ito (30Kpema: rasis, Wo MiCTSATb Cip4MCTi cnonyku abo amiak).

6.1.4 Y npoueci 36epiraHHst abo ekcnnyaTtauii He KnagiTb BaXkki npeamMeTy Ha npunag i He niggaeavite Aoro
XXOAHOMY MeXaHiYHOMY BMNMMBY, OCKINbKW NPUCTPIN MOXe AedopMyBaTUCS Ta NOLIKOAUTUCS.

6.2 YMoBUM TpaHCNOPTYBaHHA MoAynA

6.2.1 TpaHcnopTyBaHHA MOAyNsi B YNakoBLUi MNiANPUMEMCTBA-BMPOOHMKA 3AINCHIOETBCA BCiMa Bugamu
TPaHCNOPTY Y KPUTUX TPaHCNOpTHWMX 3acobax. TpaHCMOpTyBaHHSA fiTakamMu MOBMHHO BWKOHYBATUCH TiflbkM B
repMeTn3oBaHuX BiCiKax, LLO OnantoTbCs.

6.2.2 Mogynb NOBMHEH TpPaHCMOPTYyBaTUCS B KNiMaTUYHUX YMOBaX, siKi BiAnoBiaaTe yMoBaM 36epiraHHst 5
3rigHo 3 FTOCT 15150, ane npu Tucky He Hx4Ye 35,6 klMa Ta Temnepatypi He HuUxk4e MiHyc 40°C abo B ymoBax 3 npu
MOPCBKMX NepPEBE3EHHSX.

6.2.3 lig yac BaHTaXKHO-pO3BaHTaXyBanbHWX PoBIT Ta TPaHCMOPTYBaHHSA 3anakoBaHWWA Npunag He NOBUHEH
3a3HaBaTu pi3kMX yaapis Ta BBy atMocdepHux onadis. Cnocid po3MileHHst Ha TpaHCNOpPTHOMY 3aco0i NOBUHEH
YHEMOXINMBIIIOBATN NepeMilLleHHs MOAYNS.

6.2.4 lNMepen po3nakoByBaHHAM MiCNsA TPAHCNOPTYBaHHSA 3a HeraTMBHOI Temnepatypu Mogyrnb HeobXigHO
BUTPMMAaTV NpOTArom 3 roamH B ymoBax 36epiraHHs 1 3rigHo 3 TOCT 15150.

7 apaHTii BUpOOHMKa

7.1 BupoGHuK rapaHTye BIiOMOBIAHICTL MOAyns TexHiyHMM ymoBam COY [MPMK-408-2015. Y pasi
HeOTPMMaHHS CNOXMBa4YeM BUMOI YMOB TPAHCMOPTYBaHHS, 36epiraHHsA, MOHTaXy, HanaromKeHHs Ta ekcnnyaTtauii,
3a3HaveHunX y LibOMYy MOCIOHMKY, CroXuBay No3baBnseTbCA NpasBa Ha rapaHTito.

7.2 TapaHTinHWA TepMiH ekcnnyaTauii — 5 pokiB Bid OHS BiABaHTaXeHHs moayns. [apaHTinHWiA TepMiH
eKkcnnyaTauii Moaynis, WO nocTavyaloTbes Ha ekcnopT — 18 MicAuiB 3 AHA NPOXOAXEHHS X Yepes3 AepXXaBHUN KOPAOH
Ykpainu.

7.3 3a [OOMOBMEHICTIO i3 CroXuWBayeMm MignNpUEMCTBO-BUPOOHMK 3AIMCHIOE MicrArapaHTiHe TeXHivHe
06CnyroByBaHHs!, TEXHIYHY NIATPUMKY Ta TEXHiYHI KOHCYMNbTaUii 3 YCiX BUAiB CBOET NPOAYKLIii.

|
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OOOATKHA
HopaTtok A - FabapuTHi Ta npueaHyBanbHi po3mipu
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PucyHok A.1 - FabapumHi posmipu RIO-DO8
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PucyHok A.2 - [abapumHi po3mipu po3'emy xusneHHs PLL/-5
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Hopatok b - MiaknroyeHHs moayna RIO-DO8. Cxemu
30BHILWHIX 3'€¢AHaHb
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PucyHok b.2 - Cxema 308HiwHix 3'€0HaHb RIO-DO8 3 6510KkOM XuerieHHs ma iHWumMu Mooynsimu
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MpumiTtkn

1. Pos'emmn PC-4 Ta PLLJ-5 3 komnnekTy noctadaHHa moayns RIO a6o PSU.

2. Pos'emu PLUJI-5, PLUM-5 Ta TK-1 € akcecyapamu, TOBTO He BXOAATb Y KOMMIEKT NOoCTavyaHHA Ta iX NoTpibHo
3aMOBNATU OKpemo(aeTanbHiwe — ave. Ha canTihttp://www.microl.ua).

3. Takox HeobxiaHO BpaxoByBaTy LLO:

- AKLLO oauH abo kinbka mogynie RIO 6yayTb BUKOPUCTOBYBATUCH Ha OOHIN WKHI 3 6NOKOM xunBneHHs PSU24-
1.3, T0 po3'emn PLUN-5 Ta PLUM-5 moxHa He BUKOPUCTOBYBaTW, OCKIMbKX B LiIbOMY BUMagKy XuBneHHs mogynis RIO
noe vepes WuHy, a iHTepdenc MoxxHa nigknoyaTh Yepes knemm 6oky XuneneHHss PSU24-1.3;

- SKWWO Kinbka moaynie RIO 6yayTb BUKOPUCTOBYBATUCA Ha OAHIN WKWHI, ane xapyyBaTtucs He Big PSU24-1.3,
TO JOCTaTHbO 3aMOBUTU OAMH WWHHMIA po3'em PLUJTI-5 abo PLUM-5, yepes3 Akui Nigknto4aTUMETbCsl XKUBIEHHST Ta
iHTepdenc onsa BCix Moayni.;

- AKLWO 3aMOBMAIOTLCA KiNlbka MOAYMIB, ane BCi BOHW OyAyTb BUKOPUCTOBYBaTUCS B Pi3HUX MicUAX (He Ha
OAHIN WwHi), To Ans koxHoro moaynsa RIO noTpibHo 3amoBnATY okpeMui pos'em winHHuA PLUST-5 abo PLUM-5.

Dopatok b.2. Cxema nigknto4veHHsA iHTepcency RS-485

MepeTBoptoBay iHTepdelcis
RS232/485 USB/RS485

BI11-485 BII-52
R232 L no 1200m
abo RS485

usB

R1

A+
s R2[7 L I
= 1, .
— B-
Y RGND]
31 A+ B- A+ B- A+ B-| 032 npuctpoiz | AT B A+ B-
ITM-12 01 02 03 30
RIO-DO8 ITM-20Y MIK-25 MTP-8
PucyHok b.4 - Opezanisauisi iHmepgbelicHo20 38'a3ky mix MK ma npucmposmu
1. Do MK moxe 6yTn nigkntoveHo Ao 32 npucTpoiB, BKNOYayM nepetsoptoBay iHTepdericis bI1-485 abo
Bri-52.

2. 3aranbHa foBxuHa kabenbHoi NiHii 3B'A3ky He Mae nepesuLtysatn 1200 m.
3. Ak kabenbHy niHito 3B'A3KY NepeBaXHO BUKOPUCTOBYBATW EKpaHOBaHy BUTY napy.
4. NosxwuHa BigranyxeHb Lo noBuHHa OyTn SKHaNMEHLLIO.

5. fo iHTepdencHnx BXOAIB MPWNajiB, PO3TalOBaHMX Yy KpaWHIX TOYKax CMONy4HOi niHii, HeobxigHo
nigKnYMTN ABa TepmiHanbHi pesnctopu onopom 120 Om (R1 i R2). MNigknioyeHHs peanctopiB Ao koHTpornepiB NeNe
01 — 30 He noTpibHe. MMigkntoYeHHs TepMiHanbHUX pe3ncTopiB y 6noui nepeTBopeHHs iHTepdeviciB BI1-485 abo BrI-
52 puB. y PE Ha BI1-485 a6o BI11-52. Cxema nigkntodeHHs iHTepdency RS-485 no moayns RIO-DO8 3o6paxeHo
pucyHky b.1 (knema X7).

6. Yci BigranykyBaudi npuimMadiB, NpuUEOHaHi [0 OfHIEi 3aranbHOi NepefaBanbHOi  MiHii, MOBUHHI
Y3rofXyBaTucA nule y ABOX KparHix Todkax. [JoBxkuHa BigranykeHb Mae OyTu sskHaiMEHLLOH.

7. HeoOxigHiCcTb ekpaHyBaHHsi kaberniB, 3a sSkUMKW nepedaeTbes iHpopMmauis, 3anexuTb BiO OOBXUHU
kabenbHNX 3B'A3KIB Ta Bi PiBHA NepeLukos y 30Hi NpoknagaHHs kabento.

8. 3acTocyBaHHS1 ekpaHOBaHOT KpyYeHUiA Mapy B MPOMUCIIOBUX YMOBaX € KpaLyM, OCKinbku Le 3abesnedye
OTPMMaHHS BUCOKOTO CMiBBiQHOLLEHHS CUrHan/WwyM i 3axXmcT Big CMHa3HOI nepeLuKoaun.
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HNopatok B - KomyHikauinHi pyHKuUiT
Odopatok B.1 3aranbHi BigoMocTi

IHTepdenc npuaHavyeHun Ans KOHMIrypyBaHHa Moayns, ANS BUKOPUCTaHHS AK BigAaneHoro NpucTporo nig
Yyac poboTM B CyvacHUX Mepexax ynpasniHHs Ta 36opy iHdopMauii (npunomy-nepedadi komana Ta gaHux), SCADA
cucTemax ToLLo.

MpoTokonom 3B'A3Ky 3a iHTepdericom RS-485 € npotokon Modbus pexum RTU (Remote Terminal

Unit) y pexumi "No Group Write" — ctaHgapTHuin npoTtokon 6e3 nigTpUMKM rpyrnoBOro KepyBaHHSA AMCKPETHVUMMU
curHanamu.

Ons poboTu HeobXigHO HanawTyBaTh KOMyHiKauiHi xapaktepmctukn mogynst RIO-DO8 takum ynHowm, o6
BOHW 36iranuca 3 napameTtpamu 06MmiHy gaHumu [NK. XapaktepucTuku mepexeBoro obmiHy HanalToBYHOTbCH
perictpamn 18500 Ta 18501.

Mpu 06MiHi iHTepdencHMM kaHanom 3B'A3Ky, AKLLO BiAOyBaeTbCA Nnepedaya aHux Bid Modyns B MEPEXY, Ha
moayni RIO-DO8 6numae ingukatop COM.

MporpamHo pgocTtynHi perictpyn Mmogynsa RIO-DO8 HaBegeHi y Tabnuui B.1.

KinbkicTb pericTpis, WO 3anuTylOTbCs, HE MOBUHHA nepeBullyBath 16. Akwo B Kagpi 3anuTy 3amoBreHO
6inbLwe 16 perictpis, mogyne RIO-DO8 y Bignosigi obmexye ix KinbkicTe 40 nepwmx 16-Tu pericTpis.

HDopatok B.2 MporpamHo agoctynHi perictpu RIO-DO8

Tabnuys B.1 — [MpogpamHo docmyrniHi pezicmpu modyns RIO-DO8

. 5
g g8 Appeca ®dopmar HanmeHyBaHHsA napameTpy Aiana3oH 3MiHun
e>- zQ perictpy, DEC AaHUX [MapameTp piBHA KOHdirypauii] (mecATKoBi 3Ha4Y€HHA)
o
870 (DEC) — 366 (HEX) —
03 0 INT Koa (Mmogenb) mogyns 3.102 (DEC)
03 1 INT Bepcis nporpamHoro 3abesneyeHHs 3
03/06 2 INT [o3ssin nporpamyBaHHsi (1) : g?)g:g f_’lgsgo
03/06 3 INT Pexum poboTu mogyns 2_ Geaneunuii PeXMM,
— HOpMarnbHUA PeXnm
0 — 3a 3aMOBYyBaHHAM
03/06 4 INT Pexum poboTu mepexi 1 — 3 HanawTyBaHHAMMU
KopucTyBaya
0 — BigkntoyeHa
1 — yBiMKHEHa 3 aBTOMaTU4HUM
NOBEPHEHHAM i3 6e3neyHoro
03/06 5 INT KomaHpa cTtexeHHs 3a Mmepexeto NONOXeHHS
2 — BKINOYEHa 3 NOBEPHEHHSM i3
6e3ne4yHoro NONOXeHHs 3a
MepexXeBOoK KOMaHAOoH
03/06 600-607 BYTE Perictpu ctaHy auckpeTHux Buxogis DO1-DO8 2 : ;g]i'\:nﬁeefc))
03/06 14009 INT TpuBanicTb iMnynbcy auckpetHoro Buxogy DO1 * 000.0-999.9 3
0 — ocTaHHE NONOXeHHs
03/06 14010 INT Ees_nequ FIOI'I(?)KeHHH anckpeTHoro Buxogy DO1y 1 — BIAKTIOYEHO
pasi 06puBYy 3B'sI3Ky > ;
— YBIMKHEHO
CraH guckpetHoro Buxogy DO1 npu nopavi 0 — OCTaHHE MOMOXeHHs
03/06 14011 INT KYBNGHHS 1 — BigkntoyeHo
2 — yBIMKHEHO
MapameTpu HanawTyBaHHS UCKPETHOTrO BUXOOY
03/06 14029...14031 INT DO2 (igeHTn4Hi go napametpis Buxogy DO1)
MapameTpu HanawTyBaHHS AUCKPETHOTrO BUXOOY
03/06 14049...14051 INT DO3 (igeHTnyHi go napametpis Buxogy DO1)
MapameTpu HanawTyBaHHSA AUCKPETHOTO BUXOAY
03/06 14069...14071 INT DO4 (igeHTnyHi oo napameTtpis Buxogy DO1)
03/06 14089 . 14091 INT MapameTpu HanawTyBaHHSA AUCKPETHOTO BUXOOY
DO5 (igeHTn4Hi go napametpis Buxogy DO1)
MapameTpu HanawTyBaHHS OAUCKPETHOTrO BUXOOY
03/06 14109...14111 INT DO6 (igeHTn4Hi go napameTpis Buxogy DO1)
MapameTpu HanawTyBaHHS OUCKPETHOTrO BUXOOY
03/06 14129...14131 INT DO7 (igeHTnyHi go napameTtpis Buxogy DO1)
MapameTpu HanawTyBaHHSA AUCKPETHOrO BUXOAY
03/06 14149...14151 INT DO8 (ineHTnyHi Ao napameTpis Buxogy DO1)
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_____________________________________________________________________________________________________]
[MpodoexeHHss mabnuui B.1 — [NpozpamHo docmynHi pezicmpu mModyns RIO-DO8

03/06 18500 INT MepexeBa agpeca (HoMep Mogyns B Mepexi) 0-255

0000 - 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 - 28800
03/06 18501 INT LLBnakicts 06MiHy 0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 - 460800
0012 — 921600
0 — 6e3 KOHTPOJI0 NapPHOCTI

03/06 18502 INT KoHTponb napHocTi 1 — KOHTPONb MapHOCTI
2 — KOHTPOIb 3@ HEMapHICTIO
03/06 18503 INT | Cron Gir 0 - oAwr 6ir
1 - gBa 6iTn
03/06 18505 INT TanmayTt 3anuty 0-9999 3
. 0
03/06 40600 INT 36epexeHHs1 napameTpiB KopucTyBava 1 — 36eperTy

* Y peeicmp egodumbcs uine ducno 6es komu, Hanpukniad, 100, wo sidrnogidamume 10 cekyHOam

Dopatok B.3 MODBUS npoTtokon

B.3.1 ®opmat KoxxHOro 6amnTa, AKMM NPUMMaETLCA Ta NepeaacTbCA NpMnagamMmu, HacTyNnHUNR:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) monogLwwni 6iT nepeaaeTbca nepLumm.

Kagp Modbus noBigoMneHHs HacTynHWUIA:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS kx 8 BITS 16 BITS

e k<16 — KinbKiCTb 3anUTyBaHMX pericTpiB. AKLLO y kagpi 3anMTy 3aMOBMEHO noHag 16 pericTpis, Lie Bkasye
Ha NOMWIKOBUIA 3anuT (KO MOMWIKN 2).

B.3.2 Device Address. Agpeca npuctpoto

Appeca mogyns (slave-npuctpoto) B Mepexi (1-255), 3a skum 3Beptaetbcs SCADA cuctema (master-
npucTpin) 3i cBoiM 3anmMToM. Konu BigaaneHvin npunag nocunae CBOK BiAMNOBiAb, BiH po3Milye Ty camy (BracHy)
agpecy B LboMy noni, Wwob master-npucTpin 3HaBs, Skui slave-npucTpin Bignosigae Ha 3anuT.

B.3.3 Function Code. ®yHKUioHanbLHUI koA onepauii

RIO-DO8 nigTpumye Taki yHKLii:

Function Code DyHKLiA
03 YuTaHHa pericTpy (iB)
06 3anuc B oavH pericTp (4nsa 3anucy aaHux opmary Integer)
16 3anuc y kinbka perictpis (415 3anucy gaHux gpopmaty Float)

B.3.4 Data Field. Mone gaHux, WwWo nepeaatTbecs

Mone paHux noBigoOMMeHHs, wWo Haacunaetbca SCADA cuctemor BigganeHoro npunagy, MiCTUTb
popaTkoBy iHopmalito, sika HeobxiaHa slave-npuctpoto ans getanisauii dyHkuii. BoHa Bknovae:

e NoyaTKOBa ajpeca pericTpa Ta KinbkicTb pericTpis ansa dyHkuii 03 (YmtaHHs)

e afpeca pericTpa Ta 3Ha4eHHs Lboro perictpa ans gyHkuii 06 (3anwuc).

Mone gaHUX NOBIAOMIMEHHS, WO HAACUNAETLCA Y BiANOBIAb BifAaneHnm npunagom, MicTuTb:
® KinbkicTb 6anT BignoBigi Ha dyHkuito 03 Ta BMICT 3annMTyBaHUX pericTpiB
e afpeca pericTpa Ta 3HadeHHs Lboro perictpa ansa gyHkuii 06.
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B.3.5 CRC Check. lNone 3Ha4eHHA KOHTPONbLHOI CyMM

3HayYeHHs LbOro nons — pesynbTaT KOHTPOMIO 3a OMOMOrow LukKivyHoro Hagnuwkosoro kogy (Cyclical
Redundancy Check — CRC).

Micns dopmyBaHHsa nosigomneHHs (address, function code, data) npucTpiw, Wwo nepenae, po3paxosye CRC
Kog i nomiwae noro B KiHeub noBigomneHHs. [MpuimanbHUin npucTpii po3paxoBye CRC kog npuiHATOro
NoBiAOMINEHHS Ta nopiBHtoE 1oro 3 nepeaaHm CRC kogom. Akwo CRC kof He 36iraetbecs, Lie 03Havae, Lo Mae Micle
KOMyHikaUiiHa nomunka. [pucTpin He BUKOHYE Ain | He Aae Bignos.igi y pasi BusieneHHs nomunok CRC.

MocnigoBHicTe CRC po3paxyHKiB:

. 3aBaHTaxeHHa CRC perictpy (16 6iT) ognHuusamm (FFFFh).

. Bukntouae ABO 3 nepumnmum 8 6iT 6ariTa nosigoMneHHst Ta BMictom CRC pericTtpa.

. 3pyLueHHs pe3ynbTaTy Ha oauH GiT Bnpaso.

. Axwo 6iT, wo 3cyBaeTbea = 1, Bukntodae ABO BmicTy perictpa 3 AOO1h 3HauYeHHsaM.
. Akwo 6iT Hynb, WO 3CyBaETbCA, NOBTOPUTH KPOK 3.

. NosToptoBaTh Kpoku 3, 4 i 5 Aokn 8 3pyLleHb He MaTUMYTb MicLe.

. Bukntouae ABO 3 HacTynHumu 8 GiT GanTta nosigomneHHs Ta Bmictom CRC perictpa.
. MoBToOptoBaTu KpokM Big 3 0O 7 AOKM BCi BanTh NOBIAOMMNEHHA HE 06poBNATLCA.

. KiHueBwn BmicT pericTpy i byae 3Ha4eHHsIM KOHTPOSbHOI CyMMU.

OCONOAAPS,WN -~

Konn CRC po3mMilyeTbes B KiHLi noBigomneHHs, monoawmii CRC 6ainT nepegaeTbcsa nepLUMM.

HDopatok B.4 ®opmaTt komaHA

YutaHHA Kinbkox pericTpiB. Read Multiple Register (03)
HacTynHun copmaTt BUKOPUCTOBYETLCA ANS HagcunaHHa 3anuTie Big K Ta Bignosigen Bia BigganeHoro
npunaay.

3anut npuctpoto SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1 BYTE HB LB HB LB LB HB
Bignoiab npuctpoto. RETURNED FROM DEVICE:
DATA
DEVICE FUNCTION
ADDRESS (l:JOIgE (?3 NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Oe «NUMBER OF REGISTERS» i n <16 — KinbkicTb pericTpis, o 3anuTyloTbcs. AKWO y kagpi 3anuty
3amoBneHo noHag 16 perictpis, mogynb RIO-DO8 y Bignosiai obmexye ix kinbkicTb A0 nepunx 16-Tu pericTpis.

Mpuknapg 1:
1. YutaHHsa pericTpy
3anut npuctpoto. 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
Biganosigb npuctporo. 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. 3anuc pgo pericTpy (06)
HacTtynHa komaHaa 3anucye neBHe 3Ha4veHHs y perictp. Write to Single Register (06)
3anuT Ta Bignosiab npuctpotro. Bubpartn/BigHOBUTK Big NpUCTPOIO:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA/VALUE
1BYTE 1 BYTE HB LB HB LB LB HB
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HopaTtok B.5 PekomeHaauii wWono nporpamyBaHHA OOMiHY AaHMMK 3 MoAyeMm
RIO-DO8

Mpuknag po3paxyHKy KOHTPOMbHOI cymun moBoto Cl:

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)

{

unsigned int crc;

unsigned char bit_counter;
crc = OXFFFF;

while ( number_byte>0)

[l initialize crc

/I crc XOR with data

cre A= *buff++ ;
/I reset counter

bit_counter=0;
while (bit_counter < 8)

{
if (crc & 0x0001 )

crc >>=1; // shift to the right 1 position
crc ~= 0xA001; /I crc XOR with 0xA001

}

else

crc >>=1; // shift to the right 1 position
}

bit_counter++; Il increase counter

number_byte--; I/ adjust byte counter

return (crc); // final result of crc

}
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Jlnct peecTpadii 3mMiH

Homepwu nucTis (CTOPiHOK) Ycboro
. nucTiB y Ne . . .
3MiH. fokymeH | nokymenTa 3MiHa y JOKYMEHTI Mign. Hata
3MiHeHn | 3amiHeH HoBux Ti
X nx
1.00 21 21 Mapikotr | 03.10.2014
0.4A.
1.01 21 ver.102.04 MpuBeaeHo y BIiANOBIAHICTb Mapikot | 16.12.2014
[0 HOBOI MPOLUMBKM 0.4.
1.02 22 ver.102.05 MpuBeneHo y BIiANOBIAHICTb Mapikot | 26.05.2016
[0 HOBOI MPOLUMBKM 0.4.
1.03 22 ver.102.05 HopaHo pucyHok DIN peiiku Crnos'sk | 25.11.2019
3 poamipamu cipmu Wago AA.

|
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