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[aHa HacTaHoBa LLOAO eKcrnyaTyBaHHA Npu3HayeHa A5 O3HaVOMIIEHHS CMOXWBAYIiB i3 MPU3HAYEHHSM,
NPUHLMNOM fAji, KOHCTPYKLI€ED, MOHTaXeM, eKkcniyaTauieto Ta o6cnyrosyBaHHsM BonbTMeTpa IMM-1H.

YBAlA! MNepen BuKkopucTaHHAM Oyab nacka, O3HaAMOMTECH 3 OaHOK
HaCTaHOBOIO LLIOAO ekcnnyaTyBaHHSA BonbTMeTpa INM-1H.

HexTyBaHHA  3anobikHMMM  3axogamMu Ta  npaBunamu
ekcnnyaTauii Moxe cTaTM MPUYMHOK TpaBMyBaHHS nepcoHany abo
NOLLKOAXXEHHSA obnagHaHHs!

Y 3B'A3Ky 3 MOCTiHOIO poBOTOI0 3 YAOCKOHANeHHs BUpoOy, Lo
NigBULLYE NOro HaAiNHICTb | MOKpaLLye XapakTepUCTUKK, B KOHCTPYKLIO
MOXYTb OyTW BHECEHi He3HayHi 3MiHWM, He BigobpaxeHi y LboMy
BUAOAHHI.

1 Onuc BonbTMeTpa

1.1 Mpun3HavyeHHA BosnbTMeTpa

Mpunag INMM-1H € HoBMM Knacom cyyYacHuUX LMpoBMX BONIbTMETPIB 3 AUCKPETHUM BUXOAOM.

BonbtmeTtp IMNMM-1H po3sonse 3abe3nedyntu BWUCOKY TOYHICTb BUMIPY TEXHOSOrYHOrO napameTpa.
BidmiHHoto ocobnusicmioo BonbTMeTpa IMM-1H € HasiBHICTb ranbBaHiYHOI i3onduii Mixx Bxogamu, BMXO4amMu Ta
NaHLOrOM >XMBJTEHHS.

BonbTMeTp npusHavyeHU sk Ans aBTOHOMHOrO, Tak i Ansi KOMMIEKCHOro BukopucTaHHs B ACYTII B
eHepreTuui, MeTanyprii, XiMi4Hi, Xxap4oBii Ta iHWWX rany3sax NPOMUCIOBOCTI Ta HAPOOHOMY roCnoAapCTBi.

Bonsmmemp INMM-1H npu3HaveHuu:

e AnNsA BMMIpIOBaHHA NOCTIMHOro cTpyMy abo Hanpyru, o6pobku Ta BigoOGpPaKeHHS NOro MOTOYHOro
3HayeHHst Ha BOyJOBaHOMY HYOTMPBLOX PO3PSAHOMY LIMPOBOMY AUCHneEl,

® B 3aNEeXHOCTi BiA 3aMOBMNEHHS BOMbTMETPp (POPMY€E BUXIAHWA AMCKPETHMI abo aHanoroBuin curHan
KEPYBaHHs1 30BHILLHIM BMKOHaBYMM MexaHi3MOM, 3abe3neuvyroun BianoBiAHO OUCKPETHE KepyBaHHA abo dyHKLi0
nepeTBOPEHHS BiANOBIAHO A0 3a4aHOI KOPUCTYBaYeM Foriku poboTw,

e BONbTMETp POPMYyE CUrHanu TEXHOMOriYHOI curHanisaudii. Ha nepefgHin naHeni € iHgukatopu Ang
curHanisauii  TeXHOMoriYHO HeGesnevyHnx 30H, CUrHanu MepeBULLEHHS (3aHWXKEHHs!) peryrnboBaHoro abo
BMMIipIOBaHOro napameTpa,

e BonbTMeTp IMM-1H Moxe BuKOPWUCTOBYBaTUCA B CUCTEMax curHanisadii, 6rnokyBaHb Ta 3axucTy
TEXHOSOrYHOro obnagHaHHs.

1.2 No3HayeHHA BOJiIbTMeTpPa nNpu 3aMOBJIIeHHI Ta KOMMNJIEKT NoCTa4YaHHA

1.2.1 BonbTMeTp No3Ha4aeTbCA Tak:
IMM-1H-AA-BB-DD-R-U,

ne:

AA - kop BXigHOro aHanoroBoro curHany:
01 - Big 0 po 75 mB (3 wyHTYy),
02 - Big 0 po 10 B,

03 - Big 0 o 15 B,
04 - Big 0 po 30 B,
05 - Big 0 go 40 B,
06 - Big 0 oo 50 B,
07 - Big 0 no 60 B,
08 - Big, 0 oo 100 B,
09 - Big 0 oo 150 B,
10 - Big 0 mo 250 B,
11 - Big 0 go 500 B.
12 - Big 0 oo 5 MA,
13 - Big 0 oo 20 MA,
14 - Bin 4 no 20 MA.
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BB - koA BUXigHOro moayna:
0 - Moaynb BiACYTHIN,
1 - aHanorosui curHan Big 0 oo 5 MA,
2 - aHanoroeui curHan Big 0 go 20 MA,
3 - aHanoroeuii curHan Big 4 oo 20 MA,
4 - aHanorosun curban Big 0 oo 10 B

DD - koa BUXigHOro moayns:
0 - Moaynb BiACYTHIN,
T - ANCKPETHWUIA TPaH3NCTOPHUIA BUXiA,
P - onckpeTHWUI penenHun Buxia,

R - inTepcpennc RS-485;
1 - iHTepdpenc npucyTHInN
0 - iHTepderc BiaCyTHIN

U - Hanpyra XXWBJeHHSA:
230B - 230B 3miHHOro cTpymy;
24B - 24B nOCTINHOrO CTPyMmy;

YBara! lNpn 3amoBneHHi npunagy HeobXxiAHO BKasyBaTW MOBHE MO3HAYEHHS, B AKOMY MPUCYTHI Tvunn
aHanoroBoro Bxony, aHanoroBoro abo ANCKPEeTHUX BUXOLIB.

Hanpuknad, 3amoenenul npunad: IMM-1H-03-3-P-1-220B

Mpy LBOMY BUrOTOBIEHHS Ta NOCTAYaHHA CMOXMBAYeBi Mignsarae:

1) BONbTMETP TEXHOMNOriYHUIA MikponpoLecopHuin INMM-1H,

2) ananorosui Bxig Al1, kog 03 - Hanpyra Big 0 go 15 B 3miHHOro cTpymy,
3) kog 3 - aHanorosui curHan Big 4 0o 20 mA,

4) xoa P — penewHui Buxig,

5) koa 1 — npucyTHin iHTepdelic RS-485,

6) kog 230B — Hanpyra xuBneHHs npunagy 230B.

1.2.2 KomnnekT noctavaHHs BonbTMeTpa INMMM-1H HaBepeHo y Tabnuui 1.2.

Tabnuys 1.2 - Komnnekm nocmayaHHs eonbmmempa INM-1H

Mo3Ha4yeHHsA HarimeHyBaHHs Kinbkictb
MPMK.421457.119 Bonbtmetp IMM-1H 1
MPMK.421457.119 PE HacTtaHoBa o040 ekcnnyaTyBaHHA 1*
MPMK.421457.119 NC | Macnopt 1
*- 1 ek3emnnap Ha Oyab-AKy KiNbKiCTb BONbTMETPIB NpU NOCTaBLY Ha OJHY agpecy

1.3 TexHi4YHi xapakTepucTukn BonbTMeTpa

1.3.1 AHanorosuu BXigHWM curHan

Tabnuus 1.3.1 — TexHiYHi xapakmepucmuKu aHasr0208020 8XiOHO20 cuzsHaiy

TexHiYHa XxapaKTepucTuka 3HayYeHHA

KinbkicTb aHanorosux BXxoaie 1

Twun BXiAHOro aHanoroBoro curHany Big 0 oo 75 mB (3 WwyHTYy)
Big 0 no 10 B,
Big 0 o 15 B,
Big 0 go 30 B,
Big 0 no 40 B,
Bia 0 go 50 B,
Bia 0 go 60 B,
Big 0 mo 100 B,
Big 0 po 250 B,
Big 0 po 300 B,
Big 0 po 500 B,
Big 0 oo 5 MA,
Bia 0 oo 20 MA,
Bia 4 no 20 mA

Mexa OCHOBHOI 3BejeHOi NOXNOKM BUMIPIOBaHHSI <0.2%

BXigHUX NapaMeTpiB

Mexa ponycTmoi oAaTKoBOT MOXMOKY,

BUKINMKaHOT 3MiHOKO TemnepaTypu HaBkonuwHeLoro | < 0.2% /10 °C

cepegoBuia
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[TpodosxeHHs1 mabnuyi 1.3.1 — TexHi4YHi XapakmepucmuKu aHano208020 8XiOHO20 cugHasy

Mepiog Bumipy

He 6inblwe 0.1 ¢

["anbBaHiYyHa po3B'sA3ka aHaNoOroBoro BXxoay

Bxig ranbBaHiYHO i30NbOBaHWMI Bif, iHWIMX NaHLUIOTIB,
Hanpyra ranbBaHi4YHO| po3B's3kn He meHwe 1500 B

1.3.2 AHanoroBuu BUXiagHMM cUrHan

Tabnuuys 1.3.2 — TexHiYHi xapakmepucmuKu aHasn0208020 yHichikoeaHO20 8UXIOHO20 cueHasy

TexHi4Ha XxapakTepucTuka

3HauveHHsA

KinbkicTb aHanorosux Buxoais

1 (3a ymMOBM 3aMOBIEHHs1)

Twvn BMXiAHOrO aHanoroBoro curHany

YHigpikoBaHi nocTinHui ctpym (ACTY IEC 60381-1)
MocTinHum cTpym:

Bin 0 no 5 MA, RH <2000 Om

Bin 0 no 20 MA, RH < 500 Om

Bin 4 no 20 MA, RH < 500 Om

Hanpyra nocTinHoro cTpymy:

Big 0 oo 10 B, RH = 2 kOm

Mexxa ocHOBHOI 3BeeHOi NoXnbkn opMyBaHHS
BUXIAHOrO curHany

<0.2%

Mexa ponycTumoi 4oAaTKOBOT MOXMOKY,
BMKIMKaHO| 3MiHOK TEMMEpPaTypy HaBKOSMULLHBOrO
cepegoBua

<0.2%/10°C

["anbBaHiYHa po3B'sA3ka aHaNorosoro BUXoQy

Buxig ranbBaHIYHO i30N1bOBaHWUI Bif, iHLWUNX NaHUIOTB,
Hanpyra ranbBaHiYHOI po3B'a3kn He meHwe 500 B

1.3.3 IucKkpeTHi BUXigHi curHanun

1.3.3.1 TpaH3uCTOpPHUI BUXIg

Tabnuusi 1.3.3.1 — TexHiyHi xapakmepucmuku OUCKPemHUX 8UXIOHUX MPaH3UCMOPHUX cU2Hasie

TexHiYHa xapakTepuctumka

3Ha4YeHHs

KinbKicTb AUCKPETHUX BUXOAiB

1 (3a yMOBM 3aMOBIIEHHS)

Twn Buxoay

BigkpuTnii konektop (NPN TpaHsucTopa)

MakcumarnbHa Hanpyra KomyTauii

< 40 B nocrTifiHOro cTpymy

MakcuManbHW CTPYM HaBaHTaXKEHHSI KOXKHOTo
BUXoQy

<100 mA

CwurHan noriyHoro "0"
CwurHan noriydoro "1"

Po3iMKHEHWIA CTaH TPaH3MCTOPHOrO Krtova
3aMKHEHVI CTaH TPaH3MCTOPHOrO KrkoYa.

Bua HaBaHTaXeHHs!

AKTUBHA, iHOYKTUBHA

["anbBaHiYHa po3B'si3Ka AUCKPETHOIO BUXOAY

Buxiag ranbBaHi4yHO i3051bOBaHWUI Bif, iHLLIMX NAHLOTIB,
Hanpyra ranbBaHi4HOi po3B'a3kn He MeHwe 500 B

1.3.3.2 Penennunn Buxig

Tabnuusi 1.3.3.2 — TexHi4YHi XxapakmepucmuKu OUCKPemHUX 8UXIOHUX penelHUX cuaHaie

TexHi4yHa xapaKTepucTmKa

3Ha4YeHHs

KinbKicTb AUCKPETHUX BUXOZiB

1 (3a yMOBM 3aMOBJIEHHS)

Twun Buxoay

3amukarui KOHTaKT pene

MakcmmarnbHa Hanpyra KomyTadii 3MiHHOro CTpymy
(gitode 3HaYeHHs)

220B

MakcumanbHe 3Ha4YeHHS 3MiHHOro CTpymy

< 5 A npu pe3ncTMBHOMY HaBaHTaXeHHi
< 3 A npu iHOYKTUBHOMY HaBaHTaXeHHi (cose = 0,4)

MakcumarnbHa Hanpyra komyTauii NOCTINHOro
CTPpymy

Bin 5B oo 30B

MakcmMmarnbHe 3Ha4YeHHs1 NOCTIMHOro CTpyMy npwm
KOoMyTaUii pe3sUCTUBHUM HaBaHTaXXEHHAM

Bin TOMA oo 5 A

CwurHan noriyHoro "0"
CwurHan noriyHoi "1"

Po3iMKHYTUIA CTaH KOHTaKTIB pene
3aMKHYTU CTaH KOHTaKTIB pene

anbBaHiYHa po3B’a3ka

Buxig ranbBaHi4HO i3051bOBaHWI Bif, iHLLIMX NAHLHOTIB,
Hanpyra ranbBaHi4HO| po3B'a3kn He meHwe 1500 B
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1.3.4 NocnigoBHui iHTepcgenc RS-485

Tabnuusi 1.3.4 — TexHiyHi xapakmepucmuku nocnidosHo20 iHmepgeticy RS-485

TexHiYHa XxapakTepucTuka

3Ha4YeHHsA

KinbkicTb npuiimMadis

o 32 npuimadis Ha 0gHOMY CEerMeHTi

MakcmanbHa goBXMHA MiHil B MeXax 0gHOro
cerMeHTa Mepexi

[o 1200 meTpis

[iana3oH mepexeBux agpec

255

Bua kabento

BuTa napa, ekpaHoBaHa B/Ta napa

[MpoTokon 3B'A3Ky

Modbus pexum RTU (Remote Terminal Unit)

ManbBaHiYHa po3s'a3ka

Buxig ranbBaHIYHO i30N1bOBaHWU Bif, iHLUNX NaHLIOTIB,
Hanpyra ranbBaHiYHOI po3B'a3kn He meHwe 500 B

1.3.5 EnekTpuyHi aaHi

Tabnuus 1.3.5 — TexHiyHi xapakmepucmuKu eeKmpOXUB/IeHHS

TexHi4yHa xapaKTepucTuka

3HauyeHHs

YKnBneHHs Big mepexi:
- MOCTINHOro CTPyMy
- 3MiHHOro CTpyMy

Big 10 B oo 36 B
Big 100 B 0o 242 B, 50 I'y

CnoxvBaHHS Big Mepexi:
- MOCTINHOrO CTPyMy
- 3MiHHOro CTpyMy

<110 MA
<25B-A

3axucT gaHux

EEPROM, maHniToenektpuyHa MRAM

1.3.6 Kopnyc. YMoBu ekcnnyaTtauii

Tabnuys 1.3.6 — Ymosu ekcrinyamauii

TexHiYHa xapakTepucTuka 3HayYeHHsA
Kopnyc gna moHTaxy Ha Ha DIN-pewnky (DIN35x7,5
Twn kopnycy ENF.:SC}/OZD‘Z) y peiky (
"abapuTHi posmipun (BxLUxI) 98 MM x 54 MM X 57 MM
TemnepaTypHui giana3oH -40°C ... +70 °C

KnimaTuyHe BUKOHaHHS

Bignosiaae BukoHaHHo rpynu B4 3rigHo 3 ACTY IEC

60654-1:2001, ane gnsa pobotn npu Temnepatypi Big MiHyC

40 °C po nntoc 70 °C.

ATmocepHMI TUCK

Big 84 go 106.7 klNa

Bibpauis 3 yactoTor Ao 60 'y 3 amnnitygoo 7o 0,1 mm
MpuMiLeHHst 3aKkpuTe BUOYXo-, NoxexobesnevHe

CTyniHb 3axucty IP30, ACTY EN 60529:2014

Maca <0.15kr

1.3.7 Mo 3axuweHocTi Big Aii Bibpauii BonbTMeTp Bignosigae knacy V.6.H 3rigHo 3 OCTY IEC 60654-

3:2001.

1.3.8 CepepgHin 4Yac HanpauloBaHHs Ha BiOMOBY 3 YypaxyBaHHAM TEXHIYHOro o6cCnyroByBaHHS,

perrnameHToBaHOro NocibHWKoM 3 ekcnnyaradii, - woHanmeHwe 100 000 roguH.
1.3.9 CepepgHin 4ac BigHoBneHHs npauesaaTtHocTi INMM-1H — He Ginble 4 roguH.
1.3.10 CepegHin TepmiH ekcnnyaTauii — He MeHLwe 10 pokiB.

1.3.11 Isonsuia enektpuyHmx kin INMM-1H wopo kopnycy Ta Mix coboto npu TemnepaTypi HaBKOMMULLIHBOTO
cepepoBuwa (20+5)°C Ta BigHOCHOI BonorocTi noBiTps Ao 80% BuTpumye npotdArom 1 XBUNUHM Ait0
BMNPOOYBanbHOro HanNpy>XeHHst CUHycoiganbHoi opmn yactotor (50+1) 'y i3 YHHKMM 3HayYeHHsm 1500 B.

1.3.12 MiHiManbHO AONYCTUMWIA eNEKTPUYHUIA Onip i30NALUii Npu TemnepaTypi HaBKONMLIHLOIO cepeaoBuLa
(2045)°C BigHocHoI BonorocTi nosiTps Ao 80% cTtaHoBUTbL He MeHLwe 40 MOwm.

1.3.13 PiBHi eMicii iHOyCTpiNHNX pagio3aBag, WO CTBOPHHTLCSA IHAMKATOPOM, HE NMEPEBULLYIOTb 3HAYEHb,
nepeabayeHnx gnst obnagHaHHa knacy A srigHo JCTY EN 61326-1.

1.3.14 IHOukaTOp TPUBKUIA OO Aii enekTpoMarHiTHMX 3aBag, BcTaHoBneHux y OCTY EN 61326-1 gns
o6nagHaHHS, WO BUKOPUCTOBYETBLCS Yy MPOMUCIOBOMY €M1eKTPOMarHiTHOMy cepefioBuLLi 3a Kracom A.

1.4 MapKkyBaHHA Ta nakyBaHHA

1.4.1 MapkyBaHHSs iHOukaTopa BUkoHaHe 3rigHo 3 COY-H MPMK-902:2014 Ha Tabnuuui, sika KkpinuTbcs Ha
OOKOBIN CTiHLi BUpObY.

1.4.2 TnombyBaHHs
nepeadayeHo.

1.4.3 MakyBaHHsA inaukaTopa Bignosigae sumoram COY-H NPMK-903:2014.

1.4.4 |HoukaTop BIQNOBIAHO OO KOMMMEKTY MOCTaBKM YMaKOBaHWW 3rigHO 3 KPECNeHHAMW nignpuemcTsa-
BUPOGHUKA.

iHOuKaTopa nNiANPUEMCTBOM-BMPOGHUKOM MpW  BUMYyCKy 3 BUpPOGHULTBA He
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2 NMpusHavyeHHA. PyHKUiOHaNbHI MOXIUBOCTI

Cmpykmypa eonbmmempa I[TM-1H 3a donomozoro KoHgbicypauii Moxe 6ymu 3miHeHa
makum YUHOM, W0 MOXXymb 6ymu eupiweHi maki 3ae0aHHs1 aemomamu3auii:

v'BumiptoBay - BONbTMETP OAHOro napameTpa 3 CUrHanisauieto MiHiMymy 1a Mmakcumymy
v TMpucTpili curHanisadii, 4BONO3ULINHOIO KepyBaHHS

BHyTpilwHA nporpamHa nam'ate BonbTMeTpa IMM-1H MicTUTE BenuKy KinbKiCTb CTaHAapTHUX YHKLINA
HeoOXiAHUX ONA yNpaBriHHSA TEXHOMOMYHMMM NpouecaMy Ta BUPILIEHHS GinbLUOCTi iHXEHEPHUX MPUKNagHUX

3aBfaHb, Hanpwknag, Takux aK:

® MOPIBHAHHSA pe3ynbTaTy NepeTBOPEHHS 3i BCTaBkaMu MiHIMYM i MakCUMYyM, i cUrHanisauito BigXuneHsb,
® nporpamHe KanibpyBaHHs KaHany 3a 30BHiLLHIM 3pPa3koBMM [)KEPEIOM aHanoroBoro curHany,

e Lndposa dinbTpauia (Ana ocrnabneHHs BNAnBY NPOMUCIIOBUX NEPELLKOA),
® NiHiNHa iHTepnonsAuia BXigHOro curHany no 20-tm Toukax,

e MaclTabyBaHHS LWKanv BUMIpOBaHOro napameTpa,

® KOHpirypyBaHHs noriku po6oTu BUXiZHOrO QUCKPETHOrO NPUCTPOLO,

® MepeTBOPEHHA BXiAHOrO aHarioroBOro napameTpa Ha aHanoroBuUn BUXig NPUCTPOLD (y pasi 3aMOBEHHSs

onuii aHanorosoro Buxogy AQ) Ta 6araTo iHwworo.

BonbtmeTp INMM-1H KoHdirypyeTbcs 3a gonomoroto nepegHboi naHeni npunagy abo 4yepes iHTepdenc

RS-485 (npoTtokon ModBus RTU).

MapameTpu koHdirypadii BonbTMeTpa INMM-1H 30epiratoTbcs B He3anexHin nam'ari.
p p ypau p p

3 KOHCTpyKUia BonbTMeTpa Ta NpuHUMN poboTun

3.1 KoHCcTpyKLUis BonbTMeTpa

Ha nepegHin naHeni BonbTMeTpa pPO3MiLLLEHO:

- Uudpposuin gnucnnen,

- BonbtmeTpun yctaBok MIN-MAX TexHonoriyHoi curHanisadii,
- BonbT™meTp cTaHy AucKkpeTHoro Bmxoay,

- Bonbt™meTp poboTun iHTepdency,

- Knasiwi nporpamyBaHHs.

Ha nepegHin naHeni BonbTMeTpa po3MillleHi po3'eMun Ansi 30BHILLHIX 3'€QHaHb.

Bumipsxe

3HAYEeHHS

BXiOHOro
napameTpa

RARE L EETEY

IHOukaTop
CTaHy
OVCKPETHOro
BUXOAY

999339933

IHOnkaTopmn
TEXHOMNOriYHOI
curHanisauii

IHgukaTop
po6oTun
iHTepdency

-

Knasiwwi
nporpamyBaHHs

Pucyrok 3.1 — 3osHiwHit suensd eonsmmempa INM-1H
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3.2 NpusHayveHHA undpoBoro gucnnesa

Lindposuin gncnneni Bonbtmetpa IMM-1H y pexumi POBOTA Bigobpaxae 3HavyeHHs BUMIpOBaHOI
BEITUYUHM.

Y pexumi KOHOINYBAHHA undposuii aucnnen Bigobpaxkae piBeHb KOHirypadii, noTiM HoMep MyHKTY
MeHI0, NoTiM, 6riMMaloun, 3Ha4eHHs NapameTpa BUOPAHOrO NYHKTY MEHIO.

3.3 NpusHayeHHA cBiTNOAIOAHUX iIHAUKATOPIB

CBIiTUTbCH, SAKWO 3HAYEHHS BUMIPIOBAHOI BENWYMHU MEPEBULLYE 3HAYEHHs curHanisauii
BigxuneHHs MAX.

e lHaukaTop A

CBIiTUTbCA, SKWO 3HAYEHHs1 BUMIPIOBAHOI BENWYMHM MeHLWIEe 3HAYEeHHs curHamnisauii

BigxuneHust MIN.

elHoukaTop V

e lHaukaTop K1
e lHaukaTop K2

e lHaukaTop COM

CBiTnTbCA, AKLWO yBIMKHEHO aHanorosun Buxig AO, abo anckpetHun Buxig DO.
He eukopucmoeyromscsi @ 0aHili modeni

Bbnumae, skwo BiabyBaeTbcsa Nnepegada AaHux iHTepencHMM KaHanom 3B's3Ky.

3.4 MNMpn3Ha4vyeHHs Knaeiw

eKnaBiwa [A]

eKnagiwa [V]

eKnagiwa [O]

Knasiwa "Binbwe". MNpn KOXHOMY HaTUCKaHHI Liel KnaBilwi 3A4iNCHI0ETBCA 30inblUeHHS
3Ha4YeHHs napameTpa, WO 3MiHIeTbCA. [lpy yTpUMaHHI Ui€l KknasiWwi B HaTUCHYTOMY
MOMOXeHHi 30inblUeHHs 3Ha4YeHHs1 BibyBaeTbca 6e3nepepBHO.

Knasiwa "MeHwe". lMpn KOXHOMY HaTUCKaHHI Ui€l KnaBili 30INCHIOETLCSH 3MEHLLEHHS
3HaYeHHs NapameTpa, Lo 3MIHIETLCA. YTPUMYIOUM LIKO KMaBilly, Y HAaTUCHYTOMY MOMOXEHHI
3MEHLUEHHs 3Ha4YeHHs BiabyBaeTbca 6e3nepepBHo.

KnaBiwa npu3HaveHa Ans BUKIMKY MEHIO KOHQirypauii, Ana NigTBEpAXEHHS BUKOHYBaHMWX
Jin abo onepauii i ansa dikcauii 3HaveHb, o BBOAATLCA. Hanpuknaa, nigTBepaxeHHs Bxogy
B pexuMm KoHairypadii, pikcauis BBe4eHOro 3Ha4eHHs napameTpa, Lo 3MiHIOETbCS i T.4.

3.5 CTpykTtypHa cxema BonbTMmeTpa IMM-1H

Al - BXigHW BUMiptoBanbHUn 4
KOHTPOMEMUIA NapameTp MIKPO-

2 MaHenb iHAuKauii i
Knasiatypu

KOHTPOIJEP:

XXuenexusa ~ 230 B
=24B

E

- anroputm 06pobku
BXiAHOrO curHany;

AO - AHanoroswuii Buxia
T MepeTBopeHHsA

- KOHdpirypauis S :
DO - guckpetTHui Buxig

BMMIpIOBanNbHOro KaHany;

MocninoBHui iHTEpdenc

RS-485: koHbirypyBaHHs, npun-
MaHHS, nepeaaya KomaHa i AaHux

- uncbpoBa obpabka
[AaHUX
-

«-ipl  [Ipautoe no 3apaHii

KopucTyBayem noriui pabotu

W

PucyHrok 3.2 — CmpykmypHa cxema gonsmmempa I[IM-1H

3.6 PyHKUiOHanbHa cxema BonbTMeTpa INMM-1H

Al
—

Mopgyne
MepexeBoro 0bMiHy

!

bnok
onepaTuBHOro
ynpaeniHHe i
KoHpurypauii

-

=

MepetsoptoBa
aHanoroBoro BUXoAy

— AO

Bnok Hopmanuaauii

PV
e
1 macwrtabyBaHHA

NoriyHnit 6nok:

- NpUCTpin
NOPIBHAHHS,

- curHanisatop

— DO

Onuit

PucyHok 3.3 — @yHKyioHanbHa cxema sonnbmmempa IMM-1H
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3.7 NMNpuvHUMn po6oTtn BonbT™meTpa INMM-1H

3.7.1 NMpuHUMN po60THN GNIOKY 06POGKM aHaANoOroBoro BXxoay

Y BonbtmeTp INMM-1H MOXHa nNIiAKAKYMTU OAWH aHaNoroBWMM BXIAHWWA CUrHam, SKMW MpUAMAaETbCA
yHKUiOHanbLHUM 6rokoM HopManisauii Ta MacluTabyBaHHs.

AHanorosi curHanu nepeTBOPITLCA Ha UMdpoBy ¢dopmy Ta 06pobnsatwTbes BignoBigHMMM Griokamum
HopMmanisauii Ta macwrtabyBaHHSA. Ha pucyHky 3.4 nokaszaHo cxemy o6po6kM aHanoroBoro BXxoay.

PucyHok 3.4 — briok-cxema 06pobku aHarno208020 8xo0y

Ha pycyHKy NPUAHATI Taki NO3HAYEHHS:

1. ®inbTp iMNynbCHUX nepewkon. BukopucToByeTbCA AnNS NpuaylEHHS IMNYNbCHUX MNepeLuKosn.
BusHauaetbca napametpom AIN1.05 "MakcumanbHa TpuBanicTb iMNynbCHOI nepewkoaun”. AKWO SKOMYCb LIMKII
BUMIpIOBaHHSI TEXHOMOFMYHOrO NnapameTpa BUSIBNIEHO Oro 3MiHa, TO nepeabavaeTbCsl MOXIMBICTL Aii nepeLwukoam i
BMXIOHWMIM curHan cOpMYyETbCS (3 ypaxyBaHHAM YyCepeOHEHHS BUMIPHOBaNbHUX 3HA4YeHb) MiCNA  3aKiHYEHHS
BCTAQHOBMNEHOrO Yacy TpuBanocTi nepewkoan. PoboTta paHoro ¢inbTpa BHOCUTbL [0OATKOBE TPAHCMOPTHE
3ani3HeHHs B CMCTEMy peryrnioBaHHs, sike OOPIBHIOE BenUYMHIi napameTpa "MakcvmanbHa TpuBanicTb iMMynbCHOI
nepetukoaun”. Tomy 3aexau NOoTPiGHO NparHyTU MiHIMi3yBaTy Lew napameTp.

2. Moaynb Hopmanisauii curdHany. Mogynb Hopmaniaye aHanoroBui BXigHWIA curHan. Baxnueotro
yHKLUiE MOAYNS € KOHTPOMb AOCTOBIPHOCTI AaHuX. Y pasi Buxody aHanorosoro curHany Ha 10% 3a gianasoH, sikun
BCTaHOBINIOETLCA MpU KanibpyBaHHi BONMbTMETpa, MOAYMb NOCUIAE CUrHarmn BoflbTMETPY NPO HEAOCTOBIPHICTL AaHUX
y kaHanmi. MNpy uUbOMy, SKWO CUrHam Hwk4e AianasoHy 3MiHM Ha uMdpPOBOMY AMCNNEi ropuTb Errt, npu
nepeBULLIEHHI AaHOro AianasoHy Ha uMgpoBOMYy AUCHNEl CBITUTLCA ErrH. B oBox BMUNagKax reHepyetbcs nogis
"po3puB niHii 3B'A3Ky 3 AaBayom".

3. Napametpu kanibpyBaHHA. BusHnavaioTbca napametpamu CLI.O0 «KanibpyBaHHA no4aTKOBOroO
3HayeHHs Wwkanu aHanorosoro Bxody» Ta CLI.01 «KanibpyBaHHS KiHLEBOro 3Ha4YeHHS LUKanM aHarnoroBoro BXogy».
Bu3HauaoTb TOYHICTb kaHany Ta 3MiHIOKTBCS NpY 3aMiHi AaBada abo nepexopi Ha iHWWKA Tun gaBada. [oknagHiwe
npo KanibpyBaHHsS aHaNorosmx BXoAiB AMBITbCS B po3dini 5 Lboro nociGHuka.

4. EKcnoHeHTHuM ¢inbTp. DinbTp BUKOPUCTOBYETLCA ANS NPUAYLLEHHS Mepelikod, a Takox Ans
npuayLeHHs «Opsi3koTy» iHAMKaUiT (Y4acTi 3MiHM nokasaHHs BONMbTMETpa 4Yepe3 KONMBaHHS BXiAHOro napameTpa).
BusHadvaeTbca napameTtpom AIN1.04 "lMocTiiHa Yacy umndposoro ginbTpa”.

5. Mogynb macwTtabyBaHHA curHany. Mogynb niHeapusye Ta macwtabye BXigHWA curHan 3rigHo 3
3aJaHO0 KOPUCTYBa4YeM HOMiIHaNbHOI CTaTUYHOT XapakTEPUCTMKN JaBaya, SKUIA MigKMYeHun oo uporo Bxoay. Came
B LbOMY MOAyni BUOMpaETbLCA TN MNiQKMIOYEHOro Ao KaHany AaBadva. KopuctyBad Mae MOXNMBICTb NiHeapusyBaTu
CUrHan 3a BracHOK KpMBOIO fiHeapu3allii.

6. Tabnuua koopauHaT niHeapm3auii curHany. Lls Tabnuus Bu3Havae koopauHaTW niHeapu3auii
KopucTyBa4a, napameTpu sKoi 3agatoTbes Ha piBHi koHirypauii LNX i LNY.

7. Moaynb Kopekuii aHanoroBoro Bxogy. Y LbOMYy MOAYIi cuUrHarn, nepeTBOpPeHUn nonepeaHix 6riokax,
3MilyeTbCsl Ha 3agaHe kopucTtyBaydem (piBeHb COR) 3HayeHHs. 3HayeHHs KOpekKuii NigCyMOBYETLCHA BXiAHUM
curHanom abo BigHIMaeTbCa Big BXiQHOrO cUrHarny, 3anexHo Bif 3Haka KoedilieHTa Kopekuii.
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3.7.2 lliHeapu3auisi aHanoroBux BxoaiB

®yHKUiA niHeapu3auil BWKOHYETbCS  pyHKUiOHanbHMM 6nokom HopMmanisaudii Ta macliTabyBaHHs.
JliHeapu3auis gae MOXMIMBICTb peanbHOro isnYHOro YSIBMEHHS HEMiHIMHMX BUMIPIOBaHUX NapamMeTpiB.

* 3a donomozoro niHeapu3auii MOXxHa npPo8ooUMU NepemeopPeHHsT BUMIPSHO20 3HAYEHHs1 OOHiel ¢hidudHOI
8€/IUYUHU 8 [HWY.

Mpw iHgMKauii niHeapn3oBaHOI BENUYNHM BU3HAYarbHUMK NapaMeTpaMy € novaTkoBe i KiHueBe 3HaYeHHs
WwKkanu (BiACOTKOBE BiAHOLIEHHA A0 Aiana3oHy BUMIPIOBaHHS), NMOMOXEHHA AeUMMarnbHOro PO3AiNnbHMKA, a TaKox
eKBiANCTaHTHI OMOpPHI ToYkK NiHeapu3adii. Kpyea niHeapusauii Mae «3anomneHHs» B ONMOPHUX TOYKaX.

3.7.2.1 NMapameTpwu niHeapu3sauii
MapameTpu niHeapu3sadii dyHKUiOHanbHOro 6r10Ky HopManisauii maclTabyBaHHs Taki:
KoHdpicypauisi hyHKUYioHanbHO20 6510Ky

AIN1.00 = 0009 - Tun wkanu - niHeapnsoBaHa
AIN1.06 - KinbkicTb ginsHoK niHeapu3aadii

A6cyucu onopHUX Mo4oK niHeapu3ayii

LNX1.00 Abcumca novyaTkoBoro 3HavyeHHs (% Big BXigHOro curHany)
LNX1.01 Abcumca 01- ginsAHku
LNX1.02 Abcumca 02-i AinsAHku
LNX1 .18 Abcuunca 18-i AinsHku
LNX1.19 Abcumnca 19-i ginsiHkn

OpduHamu onopHUX MOYOK NiHeapu3auii

LNY1.00 OpaunHaTta no4aTkoBOro 3HayeHHs (curHan y tex. og. Big -9999 oo 9999)
LNY1.01 OpanHaTta 01-1 ginsiHkn
LNY1.02 OpanHaTa 02-1 ginsiHkn
LNY1 .18 OpauHaTa 18-i ginaHku
LNY1.19 OpagnHaTta 19-i ginsHkm

3.7.2.2 Bu3aHa4yeHHs ONOpHMX TOYOK JiHeapu3auii

3.7.2.2.1 BusHay4eHHs Kinbkocmi QinsiHoK niHeapusauil

lMicnsi BU3Ha4YeHHs1 HeOOXiQHOT KINbKOCTI AiNnsiHOK NiHeapwmaauii HeobxiaHo 3agaTu noro y napameTpiAIN1.06.

Bubip HeobXigHOI KinbKOCTI AiNsHOK nNiHeapwuaauii 30iNCHIOETLCS 3 MipKyBaHHSA 3abe3neyveHHss HeobXigHol
TOYHOCTI BUMIPIOBaHHSI.

3.7.2.2.2 BusHa4yeHHs1 3Ha4eHb OrIOPHUX MOYOK fiHeapu3auil

[ns KOXHOro 3HayeHHsa BXigHoro curHany Yi (y TeXHiYHMX ogmHuusx Big miHyc 9999 no 9999) obuncnutn
BiANOBIAHY (i3VYHY BEnNUUMHY 3 BIiANOBIOHUX (YHKUiOHanNbHUX (rpagytoBanbHuX) Tabnuup. Lle moxHa 3pobuTn
Takox rpadgpivyHo 3 BiANOBiAHOI kpMBOI (Mpu HeobXigHOCTI iHTepnontoBaTK) i BCTAHOBUTU 3HAYEHHS ANS BiAMNOBIAHOT
OMNOPHOI BENWUYMHM BXigHOro gisnyvHoro curHany Xi (B %, Bia 00,00% no 99,99%).

3.7.2.3 NMpuknaau niHeapu3auii curHanie

Mpuknaa 1. NiHeapusauis curHany, Wwo nogaeTbcs Ha hyHKUiOHaNbHUA GNOK
HopMmanisauii Ta MmaclwTabyBaHHA, NpeAcTaBrieHa rpadivyHo (KpMBOHO)

Mapamempu, wo KoHi2ypyrombcs:

AIN1.00 = 0002 LNX1.00= 00.00 LNY1.00= 000.0
AIN1.06 = 0003 LNX1.01=20.00 LNY1.01=350.0
LNX1.02= 60.00 LNY1.02= 750.0
LNX1.03=99.99 LNY1.03=999.9
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Y, °C  3HaueHHs Ha avcnnei PeanbHa xapakTepucTuka, TiHeapusoBaHa
AB TEXHIYHUX OBUHNLSIX npeacrasneHa rpadiyHo apaKkTepUcTUka
OpavHara G100 10) | SR /(S |
3-i ginaHku & .
e s & W 8 el e & S 3-a .
750.0 \OPIJ!"HaTa ' ainsiHka A
2-1 AinsHKN ' 2
2-a . .

OpavHaTa AinsiHka .

1-i ginaHkn 300.0:wrrnan--g .

BXigHOroO
1-a curHany

AinsiHKa

i 2 . 100%
» Afcyuca : :
;/ 1-1 AinaHkn :/

Movariee 2000 6000 99'99 X, %

3Ha4YeHHA

Abcuyuca AbBcyuca
2-1 AinsHKn 31 4insHK _ .

PucyHok 3.5 — pacpik niHeapu3oeaHo20 cueHary

3.7.3 NMNpuHuun chbopMmyBaHHA aHarNoroBoro BuUxoay

BonbtmeTp INMM-1H mae oguH aHanoroBuin Buxig (3a yMOBW 3aMOBMEHHS), SKUA MNpauioe B pPexumi
nepeTBOpPEHHSs (NpsiMa nepegava 3 maclTabyBaHHAM) BXiZHOMO CUrHany y BUXiOHWA aHanoroBuin curHarn.

Y pexumi nepeTBOpPeHHS BUXIOHUWA aHanoroBWi CUrHan MOBTOPKE BUMMIplOBaHy BenuuumHy PV, konu
AIN1.01=AQ0T.02 i AIN.02=A0T.03.

Y pexumi macwTabyBaHHSI BMXiOHWI aHanoroBuin curHan Gyae copMoBaHWMiA 3anexHo Big napameTpis
AOT.02 ta AOT.03, gk 306paxeH0 Ha pUcyHky 3.6.

[xepeno aHanoroeo Brnok 06pobku
curHany AO Buxia AO

Tex.eq. % puanazoHa AO

PucyHok 3.6 — Poboma 6110Ky aHaro0208020 8Uxo0y y peXuMi nepemeopeHHs

3.7.4 MpuvHUMN po60TH ANCKPETHOro BUxoay

OuckpeTHuin Buxia DO € BinbHO-NporpaMoBaHnM, TOGTO MOXe BUKOHYBaTM Pi3HY Joriky poboTu.

MpuHUMN po6oTK NMOriYHOro NPUCTPOID NMOKasaHWi Ha pucyHky 3.7. [na guckpetHoro Buxogy DO 3agaHa
norika pobotn — y 30Hi MIN-MAX. Tob6To, Ha BuxoAi bopmyeTbCs nOriYHa OOWHMUA, KOMW BXiAHWA CuUrHan
3HaxoauTbes Mixk yctaBkamy MIN i MAX. 3Ha4eHHs umx yCTaBOK BCTAHOBITHOETLCA B MyHKTax meHio 03 Ta 04.

BuxigHuin curHan noriyHoro nNpucTpoto Moxe ByTn cTaTuyHMM abo iMNynbCHUM (OMHaMIYHWM) i3 3a4aHo0
AOBXVHOI iMnynbey. [py cTaTMyHOMY BUXIQHOMY CUrHari fOrivYHUA NPUCTPIN (DOPMYE MOTiYHY OAMHULIKD NMPOTHAroM
yacy, Konu napameTp BXOAWTb A0 30HW 3adaHoi norikv poboTu. lMpu iMNynbCHOMY BMXiAHOMY CWUrHani OOBXWHA
BMXIOQHOrO iMMynbCy 3agaeTbCs Y NyHKTi MeHto 02. Ha pucyHky 3.7 iMnynbCHUIA curHan 306paxeHo Cipoio 3anvBKOIO 3
Yacom TpusanocTi imnynbcy T.

Buxig, noriuHoro npuctpoto (0/1) nogaeTbca Ha QUCKPETHWUIA BKXia, Wwo dopmye ctaH pene BUMK. Takox
3HaYeHHs1 BMXOAY NOMYHOro NPUCTPOLO 3anucyeTbes B pericTp 4 (ave. Tabn. B.1).

NoriyHni npucTtpin 1

MopiBHAHHA BXiagHOro curHany 3i Bctaskamm MIN-MAX DO1

02. H=MAX - Lo e
03.Hs=HIST{ \ /
01. L=MIN {=< :

DO1

e 5

04.TM=T | - — 't
T T

PucyHok 3.7 — @yHkyjioHanbHa cxema rpuHyuny pobomu DO sk komnapamopa
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4 BUKOPUCTaHHSA 3a NPU3HAYEHHAM

4.1 EkcnnyaTauinHi obMeXeHHs nig Yac BUKOPUCTAHHA BONbTMeTpa

4.1.1 Micue BctaHoBneHHs BonbTMmeTpa INMM-1H mae Bignosigati Takum ymosam:

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

- Temnepartypa Ta BiAHOCHa BOOrCTb HaBKOMWLUHLOIO NOBITPS Mae BiAMoBidaTV BUMOram KniMaTUYHOTO
BUKOHAHHSA npunaay;

- HaBKOMWLUHE CEepefoBULLIE HE MOBWHHO MICTUTW CTPYMOMPOBIOHUX AOMILIOK, @ TaKoX [OMILLOK, SKi
CMNPUYMNHAKOTL KOPO3ito AeTanen npunagy;

- HanpyXeHiCTb MarHiTHUX NomniB, BMKIUKAHUX 30BHILLUHIMWU AXepenamu 3MiHHOro cTpymy yactototo 50 My
ab0 BUKMUKAHMX 30BHILLHIMU J)XepenamMu NOoCTINHOro CTpyMy, He NoBuHHA nepesuwlyBaTth 400 A/m;

4.1.2  Tpwn exkcnnyaTauii BonbTMeTpa HEOOXIAHO BUKNIOUNTK:
- MNonagaHHs cTpymonposigHoro nuny abo piavHu BcepeanHy npunaay;
- HasiBHiCTb CTOPOHHIX NpeameTiB Nobnuay npunagy, Lo NoripLuyoTs NOro NPUpoaHE OXONOAXEHHS.

4.1.3 Mip 4ac ekcnnyaTauii HeobOxigHO cTexuTM 3a TuMm, WOO nig'egHaHi 0o npunagy OpOTU He
nepenamMyBanucs y MiCUsIX KOHTaKTy 3 Knemamu Ta He Manu NoLUKOKeHb i30Nnsuii.

4.2 NiproToBKa BosfibTMETPA A0 BUKOPUCTAHHA
4.2.1 3BinbHITb BONLTMETP Bif, NaKyBaHHS.

422 lMepen novyaTkom MOHTaXy HeobXigHO BUKOHaTW 30BHILWHIM orngA. [pu Lpomy 3BepHYTM ocobnmBy
yBary Ha YMCTOTY NMOBEPXHi, MapKyBaHHA Ta BiACYTHICTb MEXaHIYHNX YLLIKOOXEHb.

4.2.3 HexTyBaHHA 3anobiXXHMMKM 3axo4amu Ta NMpaBuUNiaMu eKkcniyaTyBaHHA MoXe
cTaTu NPUYUHOIO TPaBMYyBaHHs NepcoHany abo NowkKoaXeHHA o6nagHaHHs!

424 [Ona 3a6e3neyeHHA 6e3nNe4YHOro BUKOPUCTAHHA oOO6NagHaHHA oOOOB'SI3KOBO
BMKOHYWUTe BKa3iBKu Lboro posginy!

42,5 KabenbHi 3B'a3kn, wo 3'egHytotb BonbTMmeTp IMM-1H, nigkmovaloTbes Yepes knemu CrnonyyHux
po3'eMiB BiAMOBIAHO A0 BUMOT YMHHKX "paBun NpucCTpoto enekTpoycTaHoBOK".

4.2.6 MigknioyeHHs BxopdiB-suxoais Ao BonbTMeTpy IMM-1H BUKOHYIOTL BiANOBIAHO OO CXEM 30BHILLHIX
3'eQHaHb, HaBedeHUX y gogatky b.

4.2.7 [Mpun nigknoYeHHi NiHin 3B'A3Ky 40 BXiAHMX Ta BUXIAHUX Krem BXWBanTe 3axoiB OO0 3MEHLLEHHS
BMIVBY HaBEAEHUX LUYMIiB: sukopucmosyltime BXigHi Ta (abo) BMXigHi LWymonogasniowydi inbTpy And BonbTMeTpa
(B T.4. MepexeBi), LLYMOMNOAABIIOOYI PiNbTpW ANA nepudepinHMxX NPUCTPOIB, BUKOPUCTOBYNTE BHYTPILLHI LUEPOBI
inbTpM aHanorosmx Bxodis BonbTMeTpa IMM-1H.

4.2.8 He ponyckaetbca o6'egHyBaTtM B OfHOMY Kabeni (mXKryTi) naHutory, SkUMM nepenarTbest
aHanoro.i, iHTepdEeNncHi curHanu i CUNbHOTOYHI CUrHamnbHi ab0 CUNBbHOTOYHI CUNOBI NaHutorv. Ons 3MeHLIEeHHs
HaBeJEHOro LWYyMy BiJOKpeEMTE NiHil BUCOKOT Hanpyru abo niHii, Wo BegyTh 3HAa4YUMi CTPYMW, Bif iHLUMX NiHiRA, a Takox
YHUKanTe napanenbHoro abo 3aranbHOro NigKMIYEHHS 3 NiHIAMY XXUBMEHHS NPY NiOKMIOYEHHI 10 BUXOAIB.

4.2.9 HeoOxigHicTb ekpaHyBaHHA kabeniB, AkMMU MepedaeTbecs iHopMaUis, 3aneXxutb Bid OOBXWHU
kabenbHNX 3B'A3KIB i PIBHA MepeLukod y 30HI Npoknagku kaben. PekoMeHOyeTbCH BUKOPWCTOBYBATM 30O
TpyOKM, KaHanu, NoTk1 abo ekpaHOBaHiI MiHii.

4.2.10 [Ona 3abe3neveHHss cTabinbHOi pobGOTM 0OnagHaHHS  KOMMBAHHS  HampyrM Ta 4acToTu
enekTpoMepexi XUBMEHHs1 MOBUHHI 3HAXOOUTUCS B MeXaxX TeXHIYHUX BMMOr, 3a3HayeHux y posgini 1.3, a ana
KOXXHOTO CKINafloBOro KOMMOHEHTa CUCTEMM — BiANOBIAHO A0 ix nocibHukiB 3 ekcnnyaTauii. MNpu HeobxigHocTI aAns
6e3nepepBHUX TEXHOIMONYHMX NPOLECIB NOBUHEH ByTW nepeabayeHunii 3axucT Big BigkntoveHHs1 (abo Buxoay 3 nagy)
CUCTEMM Nofadi eNeKTPOXUBIIEHHA — BCTAHOBIEHHAM mxepen 6e3nepebiliHOro XX1BMeHHs.

4.3 Pexum POBOTA

Mpunaa nepexoounTb y Lew pexnM Lwopasy, KON BMUKAETbCS XKMUBMNEHHS. 3 LbOro PeXumy MOXHa nepentu
B pexum KOHOINYPYBAHHA.

B npoueci pobomu MOXHa 30iACHIOBATU MOHITOPUHI, TOOTO. Bi3yanbHO BIOCTEXYBAaTU BUMIpOBaHY
BeNnMUuHy (NOTOYHI 3HauveHHdA). Kpim Toro, MoOXHa BigCTeXyBaTM Ha CBITNOAIOAHMX iHOMKATOpax curHanm
TEXHOMOrYHOI curHaniszauii nNpu nepeBULLEHHI BEPXHLOI ab0 HWKHBOI MeXi BigXUNEHHsi. TakoX 3a [O0MOMOro
cBiTNoAioAHMX iHOMKATOPIB MOXHA CMoCcTepiraT 3a CTaHOM AUCKPETHOro BUXOAy.
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4.4 Pexxum KOH®OI'YPYBAHHA

3a gonomoroto pexumy KoHdpirypyBaHHs BBOOSATb MapaMeTpu BXiOHWX CUrHanis, napameTpu curHanisawii
BiAXWNeHb, NapameTpu TWUMy YNpaeMniHHA, NapameTpu MepexeBoro oOMiHy, napameTpy BUXOAIB Ta CUCTEMHI
napameTpu.

MapameTpu po3gineHi Ha rpynu, KOXHa 3 SKMX Ha3uBaeTbcs "piBeHb". KoxHe 3ajaHe 3HayeHHsa (enemeHT
HanalwTyBaHHS) Y UMX piBHAX Ha3uMBaeTbca "napameTpom”. MNMapameTpu, WO BUKOPUCTOBYIOTLCH Y BonbTMeTpi IMNM-
1H, 3rpynoBaHi B ognHagusaTh piBHIB Ta NnpeAcTasneHi Ha giarpami (pucyHok 4.1). MNMpusHayeHHs piBHIB KOHirypauii
3a3HayeHo y Tabnuui 4.1.

Mepexig y pexum KoHdirypadii Ta HanawTyBaHb 34iNcHI0ETLCS 3 pexumy POBOTA tpusanum, Ginbwe 3
CeKyHA, HaTUCKaHHAM KnasiLui [0].
lMicns yporo Ha uMdpoBuUn AMcnnen BigobpaxaeTbCa MEHIO BBEAEHHSA Napons y BUrNA4i MUTOTIIMBUX
umdp: "0000".
3a pgonomoroto knaeiw nporpamyBaHHst [A],[V] Ha aucnnei BBecTu naponb «0002» Ta KOpPOTKOYACHO
HaTUCHYTU KNasiLly [©].
YBArA!
AKwo naponb He BBeOEHO — BONbTMETpP nepenge y pexum POBOTA.
FKLI0 Naponk BBEAEHO BipHO — BOMNbTMETp nepeiige y pexum KOH®IIYPALLIT.

s E Mepexin sinbysaerscs
§ 8 posrotpusanum, Binblwe 3 cekyHa,
@ HaTUCKaHHAM KHOTMKW “MeHI0” i BBi naponio
a l “0002" Ha uncbposomy iHAMKaTOPI
0002
T 1) PO ¥ . [Cal0) ~—> [SYS) <> [SAVE < [LoAd
Binswwe
ax 3 cexyna
it ‘ ‘ |
28
—
i | 00 | 00 00
=
:
g
s
i3 -
@
= = 2 01 ] =———— [0000 — (0000
© =
5|2 ‘
¥ o8 H Nicns 880y 3HaveHHA
@ napamerpy “0001" | HaTUCKaHHA
xnasiwi “Bein” npunan
Y asTomaruHo nepeiiae
T 8 pexum "Pabora! @

PucyHok 4.1 - [iaepama pieHie koHbieypauii ma HanawmyeaHb

4.4.1 KoHdbirypyBaHHAa npunaay

Micna nepexogy B pexum KoHdirypauii Ha uudgpoBoMy Aucnnei 3'aBUTbCA Ha3Ba PiBHA KOHQirypauii:
Al...LOAD. BubpaTtu BignoBigHuii pieHb knagiwamm «3Ha4y. A» Ta «3Hay. ¥ ».

Micns BMGOPY NOTPIGHOMO PiBHS NOTPIGHO KOPOTKO HATUCHYTK Knasily nigTeepaxeHHs[O]. Micns usoro Ha
avicnnei 3'9BuTbCa HOMEp Ta Ha3Ba napameTpa.

BubpasLum noTpibHui napameTp knasiwamu [A], [V],LLo6 3amMiHNTK 3Ha4YeHHs1 napameTpa, HeobXxiaHO 3HOBY
KOpOTKO HaTUCHYTU knagiLly [O].

Ha gucnnei B pexxumi 6nMmaHHs BCTaHOBMOETLCA 3HAYEHHS BUOPAHOro NyHKTY MeH0: Hanpuknag, «0001».

3a ponomoroto knaeiw [A], [VY], npu HeoOXiOHOCTi, 3MIHUTM 3Ha4yeHHs BMOpaHoOro napameTpa,
KOPOTKOYACHO HaTUCHYTK knaBilwy[®]— npucTpil 3HOBY Nepeiiae B pexumM BUGOPY napameTpa.

3a gonomoroto knasiw nporpamyBaHHA[A], [ V] BCTAHOBUTK HACTYMHUIA HEOOXIOHWI 3MiHWU MYHKT MEHIO, i
T.0. OOKU BCi HEOOXiAHI NnapameTpu Ha LbOMY PiBHI KOHIrypauii He 6yayTb 3MiHEHI.

[Ons Toro wo6 noBepHyTUCs 00 BUGOPY piBHSA KOHIrypaLii, HeobxigHO HAaTUCHYTU Ta YTPUMYBaTW NPOTATOM
2 cekyHa knagiwy[O].

Oani Bnbpatn HacTynHum piBeHb KOHirypauii, SkuiA noTpibHO 3MiHWTW, i NOBTOPWUTM BUKMAAEHi BuLe
onepadii. | Tak 4OTN, 4OKM He ByAyTb 3MiHEHi BCi HeobXigHi napameTpu.

Buknukaty piseHb SAVE «5fAul» ta 36eperti Bci 3MiHM B eHeproHesanexHin nam'sTi. Mpu 36epexeHHi
napamMeTpiB eHeproHe3anexHoi Nam'sTi BUXig 3 pexumy KoHdirypauii 34incHI0eETLCA aBTOMaTUYHO.

Akwo 3MiHeHi napameTpu He NOTpPiOHO 36epiraTv B HesanexHi nam'sti (napameTpu 36epiraloTbca B
onepaTuBHIN Nam'aTi), BUXiA4 3 pexumy KoHdirypauii 3giicHioeTbecs TpuBanum, Ginblue 3-X CekyHA, HaTUCKaHHSM
knaBiwi [O]a6o nicrst 3aKiHYEHHS Yacy 2-X XBUIMH.
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4.4.2 NMpu3Ha4veHHA piBHIB KOHDirypauii

Tabnuus 4.1 - [NpusHayeHHs ma iHOUKauis pieHie KoHagiaypauii

Mpu3HavyeHHs piBHA HasBa IHaukauin
HanawTyBaHHA napaMeTpiB aHarnorosoro AINL q ]
BXOY J 1
HanawTyBaHHA napamMeTpiB aHanorosoro AOT H t
BMXOQy O
HanawTyBaHHA napameTpiB AUCKPETHOrO DO1 d t |
BUXOZY O |
HanawTtyBaHHs napameTpis curHanisauit ALRM H f_ N
AbcumcK onopHUX TOYOK niHeapu3auii LNX1 L n |
aHanoroBoro BXoay oo
OpaunHaTi onopHMX TOYOK NiHeapu3allii LNY1 L A ]:f 'l
aHarnoroBoro Bxoay
KanibpyBaHHs aHanoroBoro Bxogy CLI1 C L ] "
KopekLisi aHanorosoro Bxoay COR1 E D r "
KanibpysaHHsa aHanorosoro Buxogy AO CALO E H L )
3aranbHi HanawTyBaHHA CUCTEMN SYS 5 ‘:f 5
36epexeHHsa napameTpis SAVE S F’ | E
3aBaHTaxeHHsA napameTpiB LOAD L O P d

Hapani no TekcTy nocibHvka nae nocunaHHs Ha napameTp y Burnagi XXXX.YY (Hanpuknag ALRM.00), ae XXXX — Ha3Ba
PIBHA, a YY — Homep nyHKTYy MeHto (amB. gog. IM).

4.4.3 Po3pinbHa 34aTHiCTb KOHirypyBaHHA BonbTMeTpa no mepexi ModBus. 3anuc
napamMeTpiB OO eHeproHesanexHoi nam'aATti. 3aBaHTaXeHHs1 NapamMmeTpiB i3 eHeproHe3anexHoi
nam'aTi

KoHabirypyBaHHA BONbTMETpPa MPOBOAUTLCH SK i3 NMepedHbOl NaHeni BONbTMETPa, Tak i 3a NMPOTOKONOM
ModBus (RTU) (y pasi 3amoBneHHs onuji iHTepdency). Yepes iHTepdenc KoHMirypyBaHHSA 34iNCHIOETLCS 3a
gonomoroto nporpamHoro gogaTky MIK-koHdirypaTop (nowmpoeTscst 6€3KOLWTOBHO).

LLlo6 yHWMKHYTW HECaHKLIOHOBAHOrO 3MiHM NapamMeTpiB KOHirypauii yepes iHTepdenc iCHye pigeHb 3axucmy
AOCTyny [0 pericTpiB KoHirypauii. 3abopoHnTn abo Ao3BONUTM AOCTYN A0 LUX PETICTPIB MOXHa 3 BEPXHBOIO PiBHS,
a TaKoX Yy pexumi KoHgirypaduii BonbTmeTpa.

4.4.3.1 Oo3Bin koHdirypyBaHHA Yyepe3 mepexy ModBus

[o3Bonu koHirypysaHHs no mepexi ModBus HagaloTbCs Ha BEPXHbOMY PiBHi 3anMMCOM B PericTp 3Ha4YeHHsi
16 «1». AKwo uen perictp 3HaxoanTbest «0», TO KOHMpiIrypyBaHHA Ha BEPXHbOMY PiBHi 3a60POHEHO.

3 nepenHbOi NaHeni BONbTMETPa po3dinbHa 34aTHICTbL MPorpamMyBaHHSA 3AINCHIOETECA Ha PiBHI KOHMIrypauii
LOAD nipu Bn6opi napameTtpa LOAD.00=0001.

HeobxigHO nam'aTtaTy, WO MiCNs 3aBaHTaXXEeHHSA KOHdpirypauii no mepexi, HeobXigHO 3pobutu 3anuc
napameTpiB eHepro3anexHoi nam'aTi.

4.4.3.2 3anuc napameTpiB eHeproHe3anexHoi nam'aTi

3anuc napamMeTpiB A0 eHeproHe3anexHoi nam'aTi 3QiINCHIOETLCA HACTYNHUM YUHOM:

1) 3pobuTt mogudpikauito BCix HEOOXigHNX NapameTpiB.

2) BcTaHOBUTM 3Ha4eHHs napameTpa SAVE.01=0001.

3) HaTUcHYTH knaBiLuy [O].

4) Ha gucnnei NMAPAMETP 3'anaTtecs cumBonu "Su u", BKasywoun Ha Te, WO BiAbyBaeTbCcs onepalis
3anuncy B eHeproHesanexHy nam'atb.

5) nicna 3asHaveHux onepauin Oyge 34iMCHEHO 3anMc  yCiX  MoaudikoBaHMX nNapameTpiB B
eHeproHesanexHy nam'sTb. licns 3anucy napameTpis npunag nepenge B pexum POBOTA. lMicng 3anucy napameTp
SAVE.01 aBTomaTnyHo BcTaHoBneTbes 0000.

4.4.3.3 3aBaHTaXXeHHA napamMeTpiB 3 eHeprosanexHoi nam'aTi

[nsi 3aBaHTaXXeHHsA NapaMeTpiB HanalTyBaHb KOPUCTYBayYa HeO6XiaHO:

1) BCTaHOBUTU 3Ha4YeHHA napameTpa LOAD.01=0001,

2) HaTucHyTH [O)],

3) Ha gucnnei NMAPAMETP 3'aBnaTteca cumBonu "Ld u", Bkasdytoum npo Te, WO BiabyBaeTbCa onepauis
3aBaHTaXXEHHs1 HanalwTyBaHb KOPUCTYBaya.
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4) nicnsi 3a3HaYeHnX onepadin OyoyTb 3aBaHTaXEHi BCi HanawTyBaHHS kopucTyBada. [icns 3aBaHTaXeHHsI
napameTtp LOAD.01 aBTomaTn4Ho BcTaHoBsmntoeTscsa y 0000.

4.4.4 3aBaHTaXXeHHA 3aBOACLKUX HanawTyBaHb BONIbTMETpa

[ns 3aBaHTaXXeHHs NapameTpiB HanawTyBaHHA MiANPUEMCTBA BUPOOHMKa (yCTaHOBKa 3aBOACHKMNX 3HAYEHb
3a 3aMOBYyBaHHAM) HeOOXiAHO:

1) BcTaHOBUTK 3Ha4YeHHs napameTpa LOAD.02=0001,

2) HaTucHyTU knasiwy[Q],

3) Ha agucnnei NMAPAMETP 3'anatbca cumsonu "Ld F", Bkasyoum Ha Te, Wwo BiabyBaeTbcsa onepauis
3aBaHTaXXeHHS 3aBOACbKUX HanallTyBaHb.

4) nicna 3a3HayveHUX onepauin 6yoyTb 3aBaHTaXKeHi BCi 3aBOACHKI HanmawTyBaHHs. [licna 3aBaHTaXeHHs
napameTp LOAD.02 aBTomaTnyHO BCcTaHoBNOETLCS Y 0000.

Heob6xioHO nam'smamu:

1) wo nicna 3aBaHTaXeHHs HanawTyBaHb 3a notpebu HeobXigHO 3pobwuTn 3anuc napameTpis B
eHeproHesanexHy nam'atb (ave. posgin 4.7.6), iHakwe 3aBaHTaxeHa iHdopmauis He 6yae 36epexeHa npwu
BiKIMFOYEHHI XXMBIEHHSI BONIbTMETPA;

2) nicnsa 3aBaHTaXXeHHS 3aBOCHKMX HaNalTyBaHb, HaNalTyBaHHA KOPUCTyBaya OyaoyTb BTpaYeHi;

3) AKWO 3anuc y nam'aTb He MPOBOAMBCHA, TO MiCMNsi BUMKHEHHS XWBIEHHSA, Y Nam'aTi 3anuwiatbCcs cTapi
HanalTyBaHHs.

4) 3aBOACHKI HAaMaLITyBaHHA KOPUCTYBaY 3MiHUTU HE MOXeE.

5 KaniopyBaHHA Ta nepeBipKa npunaay

KanibpyBaHHs npunagy 34iCHIOETLCS:

e Ha 3aBoai-Bupo6HuKy nig vac Bunycky npunagy 3 BupobHuuTea,
e Kopuctysau:

- MpW 3MiHi TUNY curHany,

- MpW NigroToBLi A0 NepeBipkn (KanibpyBaHHs).

5.1 KanibpyBaHHsA aHanoroBoro Bxoay

KanibpyBaHHSA BonbTMETpa NPOBOAUTLCS MICNSA - BCTAHOBMNEHHS BiAMOBIAHUX PE3NCTOPIB HAa MOoAyni BXOoQy
(amB. Tabn. 5.1) Ta koHirypadii napameTpis aHanorosux BXoAis (aus. gogatok IN).

Y pexumi KoHoirypaduii BCTaHOBITb Taki napameTpu:
- TMN aHanoroBoro BxigHoro curHany (nyHkT meHo AIN1.00),
- HUXKHSA Mexa po3maxy Lwkanu (nyHkTu meHio AIN1.01),
- BEPXHS Mexa po3amaxy wkanu (nyHktrn meHo AIN1.02).

1) MigknioviTe Ao aHanorosoro Bxoay Al BonbTmeTpa INMM-1H eTtanoHHe mxepeno 3MiHHOI Hanpyru 3rigHo
3i cxemoto, npeacTaBneHot Ha puc. b.1.

2) Pexwvm kanibpyBaHHsi NOMaTKOBOIO 3HAYEHHS LUKanu BUMIpy

BcTaHoBITL Ha ekpaHi nyHkT [CLI] "KaniBpyBaHHs aHanoroeoro Bxoay Al1", HatuchiTb [@]Ta BcTaHoBITh [00]
"BCTaHOBIEHHSI MOYATKOBOrO 3HA4Y€HHs1 aHanoroeoro Bxoay Al1". BcTaHOBITL 3a JONOMOrot kanibpatopa BenMumHy
curHany, wo signoeigae 10% fianasoHy. HaTucHITbL [0].

MoxnuBi ABa BapiaHTX KanibpyBaHHs:

- pyyHe kanibpyBaHHsi - HaTMCKkaloun knasili [A] abo [ V], BCTAHOBITb Ha AMCNNEi 3HAYEHHS B TEXHIYHMX
oavHuugx, wo eignosigae 10% gianasoHy. HaTucHITb [0];

- aBTOMaTW4He KanibpyBaHHA — HAaTUCHITb ogHo4YacHo [A] Ta [V]. MNMpu LbOMY NOBUHHI 0gHOYacHO GnvMaTn
BonbTMeTpu curHanisauii A i V. [loBTopHO HaTucHiTb knasiwi [A] Ta [V]. Ha aucnnei mae 3acdpikcyBaTuch
3HayeHHs, wo signosigae 10% AdianasoHy.

3) Pexum kanibpyBaHHS KiHLLEBOro 3Ha4YEHHS LLKany BUMIpOBaHHA

BcTaHoBiTb [01] "BCTaHOBMEHHS KiHLEBOro 3HadeHHsA aHanorosoro Bxoay Al1 (kaHan 1)". BcTaHOBITH 3a
Jonomoroto kanibpaTtopa BenuumHy curHany, wo signosigae 100% aiana3oHy. HaTtucHiTe [0].

MpoBeniTe kKanibpyBaHHSA aHaMNoriYHo A0 NYHKTY 2.

4) [Ins Ginblw TOYHOro KanibpyBaHHS kaHany NOBTOPITb onepadii 1 — 3 kinbka pasis.
HeobxidHO nam'smamu, wo nicns KkanibpyBaHHA HeoOXigHO 3pobwuTM 3anuc napameTpiB B

eHeproHesanexHy nam'stb (B MeHH KoHdirypauii BctaHoButn [SAVE.01] = 0001), B iHWOMY BMNagKky BBedeHa
iHbopmalisa He byae 36epexxeHa Npu BiOKMOYEHHI XXMBINEHHS BONbTMETpA.
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3AYBAXXEHHS1 3 ONEPALIA KAJIIBPYBAHHS

Y npoueci pydHoro kanibpyBaHHs He nOTPibHO To4HOI piBHOCTI curHanis 0% Ta 100% pianasoHy.
Hanpuknag, MoxHa npoBoguTu kaniopysaHHA Ansa curHanis 2% Ta 98% gianasoHy. Baxnueo nuwe Te, Wwob no
LMPOBOMY BONbTMETPY BCTAHOBWUTU 3HAYEHHA MaKCMManbHO Onusbke [0 BCTAHOBMEHOrO 3HAYEHHSA BXi4HOro
curHany.

Ons nigBuLIEHHS TOYHOCTI BUMIPIOBAHHS BXiQHWX aHanoroBMx CUrHariB [oOMyckaeTbCs kanibpyBaHHS
NPOBOAMTM 415 BCbOrO NaHLUora NepeTBOPEHHsI CUrHary 3 ypaxyBaHHAM BTOPUHHMX NepeTBOpIoBayYiB CMrHanis.
Hanpuknag, ona BxigHoro kona: gaBady — nepetsoptoBad — BonbTmeTp IMM-1H gxepeno etanoHHoOro curHany
NigKNYaeTbCa 3aMiCTb AaBaya, a onepadia kanibpyBaHHs BXiGHOrMO curHany 34incHeTbes Ha BonbTMeTpi INM-1H.

Ane B LbOMY BUNagKy HeO6XiAHO NaMm'aTaTtu, WO MOXINMBE NULLE pyYHe KanibpyBaHHs!

5.2 KaniGbpyBaHHA aHanoroBoro Buxoay

PiBeHb kanibpyBaHHA aHanorosoro Buxody mae Tpu napameTpu. [Mapametp CALO.00 BUKOPWUCTOBYETLCS
Anst iHgukauii aHanoroBoro Buxofy %. 3MiHIO4YM 3HaYEHHS LIbOro napaMeTpa MOXHa NMPOBECTM NEPEBIPKY BUXOAY.

MyHkTn CALO.01 Ta CALO.02 BUKOPUCTOBYIOTLCA ANS KanibpyBaHHSA NoYaTKOBOIO Ta KiHLEBOro 3HaYeHHs
aHanorosoro Bmxogdy. MNopagok kanibpyBaHHA HACTYMHWUIA:

1) Nigknodite Ao aHanorosoro Buxody AO BonmbTMeTpa eTanoHHUI BUMIPIOBanNbHUA npunag —
MiniamnepmMeTp NOCTIMHOro CTPyMYy.

2) Y pexumi KoHdpirypauii BcTaHoBiTb napametp CALO.01 "KanibpyBaHHsi no4aTKOBOro 3HaYeHHS
aHanoroBoro suxogy AO".

3) Hatuckatoum knasiwi [A] abo [ V] BCTaHOBITb BENNYNHY BUXIAHOrO curHany no miniamnepmeTpy pisHy 0
MA (abo 4 mA), wo Bignosigae 0% Aiana3oHy, 3anexHo Bif BUKOHAHHSA KaHany.

4) HaTucHyTm knasiwy [O].
5) BctanoBuTtr napametp CALO.02 "KanibpyBaHHs KiHLEBOro 3Ha4yeHHs aHanorosoro Buxogy AQ"

6) HaTtuckatoun knasiwi [A] abo [ V] BCTAHOBITL BENMMYMHY BMXiAHOTO CUrHany no MiniamnepmeTpy piBHy 5
MA (abo 20 mA), wo Bignosigae 100% fianasoHy, 3anexHo Big BUKOHAHHA KaHany.

7) HaTtucHyTm knagiwy [O].
8) Ons 6inbL ToYHOro KanibpyBaHHS KaHany LIMKMIYHO NOBTOPITb OMNepaLito Kinbka pasis.
Heobxi0Ho nam'smamu, wo nicna kanibpyBaHHa HeobxigHO 3pobuTM 3anuMc  napameTpiB B

eHeproHesanexHy nam'aTb, iHakwe BBeAeHa iHdopmauia He Oyae 36epexeHa npW BIOKMIOYEHHI XUBMEHHS
BONbTMETpa.
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6 TexHiyHe 0O6crnyroByBaHHA

6.1 3aranbHi BKa3siBku

TexHiyHe o6cnyroByBaHHA nonsrae y npoBefeHHi pobiT 3 KOHTPOMO TEXHIYHOro CTaHy Ta NoAanbLioro
YCYHEHHS1 HefonikiB, BMSABNEHUX Yy MNPOLECi KOHTPONo; NpodinakTuyHoro obCnyroByBaHHA, LWO BMKOHYETHCA 3
BCTaHOBMNEHOO NEPIOANYHICTIO, TPMBAMICTIO Ta Y BU3HAYEHOMY MOPSAKY; YCYHEHHS BiAMOB, BUKOHAHHA SKUX MOXIVBE
cunamm nepcoHany, k1 BUKOHYE TEXHIYHE 0BCyroByBaHHs.

6.2 3axoaun 6e3nekn

HexTtyBaHHA 3anobGiXkHMMKM 3axomamMu Ta npaBuilaMu eKkcrnnyaTauii MoXxe cTaTu
NPUYNHOIO TPaBMyBaHHS NepcoHany abo NowkKomKeHHA obnagHaHHA!

Ona 3abe3nevyeHHss 6e3ne4yHOro BUKOPUCTAHHA oOOGNagHaHHA OGOB'A3KOBO
BMKOHYWTe BKa3iBKu Lboro po3sginy!

6.2.1 Bugom Hebesneku nig yac po6otn 3 INMM-1H € Bpaxatouya gig enekTpuyHoro ctpymy. [xepenom
Hebe3nekn € CTPYMONPOBIAHI YaCTUHW, LLIO 3HAaX0OATLCS N Hanpyroto.

6.2.2 [Oo ekcnnyaTauii BonmbTMeTpa [JonyckawTbCsa ocobu, $ki MawTb [03Bin Ha poboTy B
enekTpoycTtaHoBkax Hanpyroto ao 1000 B i BMBUMnu HacTaHoBY 3 ekcnnyaTadii B NoOBHOMY 06cA3i.

6.2.3 EkcnnyaTauis BonbTMeTpa A03BONAETLCA 3@ HAABHOCTI iHCTPYKLUIT 3 TEXHiK1 6e3nekn, 3aTBepoKEeHOI
nigNPMEMCTBOM-CMOXUBAYEM Yy BCTAHOBIIEHOMY MOPSAKY Ta BpaxoBye crneumdiky 3acTOCyBaHHS BOMbTMETpa Ha
KOHKpeTHoMy 00'ekTi. Mpy MOHTaxi, HanaropkeHHi Ta ekcnnyaTauii HeobxiaHo kepysaTucb JHAOI 0.00-1.21 po3gin
2, 4.

6.2.4 Yci MOHTaxHi Ta npodinakTnyHi poboTU NOBMHHI NPOBOAMTUCH MPY BUMKHEHOMY €MEKTPOXXMUBIEHHI.

6.2.5 lNpu po3bupaHHi BONbTMETPA ANA YCYHEHHS HECMpPaBHOCTEWN Mpunag NoBUHEH OyTW BUMKHEHW Bif
MepeXi eNeKTPOXKNBIEHHS.

7 36epiraHHsA Ta TpaHCNOPTYBaHHA

7.1 YMoB#M 36epiraHHsA BonbTMeTpa
7.1.1 TepmiH 36epiraHHsA y CnoXuBYin Tapi — He GinbLue 1 poky.

7.1.2 BonbTmeTp nOBWHEH 30epiratTucad B CyXOMy Ta BEHTW/bOBaAHOMY MPUMILLEHHI Mpu TemnepaTypi
HaBKONULLHBOro MoBiTps Big MiHyc 40 °C po nntoc 70 °C Ta BigHocHoi BonorocTi Big 30 o 80 % (6e3 koHaeHcauii
Bonoru). Lli BumMorun € pekomeHaoBaHUMW.

7.1.3 loBiTps B NPUMILLEHHI HE MOBWHHE MICTUTW MUYy Ta OOMILKW arpecuBHMX napiB Ta rasis, WO
BMKINMKAKOTb KOPO3ito (30Kpema: rasis, Lo MiCTSTb CipumMCTi cnonyku abo amiak).

7.1.4 Y npoueci 36epiraHHa abo ekcnnyarauii He KnagiTb Baxkki NpeamMeTV Ha Npunag i He nigaasante Moro
XOAHOMY MeXaHiYHOMY BMIMBY, OCKINbKN MPUCTPiN MOXe AedopMyBaTUCS Ta MOLLUKOAUTUCS.

7.2 YMOBU TpaHCNOPTYBaHHA BONbTMeTpa

7.2.1 TpaHcnopTyBaHHS iHOMKaTOpa B yNakoBUi NiANnpueMcTBa-BUroTOBMOBaYa 34iMCHIOETLCA YyCiMa Bugamu
TpaHCMOPTY B KPWUTUX TPaHCMNOPTHMX 3acobax. TpaHCNOpTyBaHHA fiTakaMuM Mae BUKOHYBaTUCSl TiMbKM B
onantoBarnbHUX repMeTUYHKX Biacikax.

7.2.2 |HOuKaTOp NMOBMHEH TPAHCMOPTYBATUCS B KNIMaTUYHUX YMOBaX, SKi BiAnoBigatoTb yMoBaM 36epiraHHs
C3 arigHo 3 [ICTY IEC 60654-1:2001, ane npu TUCcKy He Hwk4e 35,6 kMa i TemnepaTypi He HWxk4e MiHyc 40 ° C abo B
ymoBax 3 npu MOPCbKMX NepeBE3eHHSIX.
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7.2.3 Mg yac BaHTaXXHO-PO3BaHTaXyBanbHUX POBIT i TPAHCMOPTYBaHHI 3anakoBaHWi Mpunag He NMOBUHEH
3a3HaBaTh pi3kmMx ygapis i BnnmBy atmocdepHux onagis. Cnocié po3MiwieHHss Ha TpaHCnopTHOMY 3acobi NOBWHEH
BMKIOYMATU NEepeMiLLEHHSA BOMNbTMETP.

7.2.4 Tlepen posnakyBaHHAM MiCrs TPaHCMOPTYBAHHA MPW MiHYCOBIM TemnepaTypi iHaukaTop HeobxigHo
BMTPUMATV NPOTAroM 3 roanH B HOPMarnbHUX ymoBax 36epiraHHs.

8 NapaHTii BUpoOHUKa

8.1 BupobHuk rapaHTye BignOBIAHICTb BONMbTMETpPa TexHiyHuMm Bumoram COY MPMK-407:2015. Y pasi
HeAOTPMMaHHS CNoX1MBa4YemM BUMOr YMOB TPAHCMNOPTYBaHHS, 36epiraHHs, MOHTaXy, HanaromkeHHs Ta ekcnnyaTtauii,
3a3HayveHunX y LibOMY MOCIBGHMKY, CroXuBay No36aBnseTbCA NpasBa Ha rapaHTito.

8.2 MapaHTiiHUi TepMiH ekcnnyaTauii — 5 pokiB Big AHS BiABaHTaXeHHs BonbTMeTpa. [apaHTinHun TepMiH
eKkcnnyaTauii BoNbTMETPIB, O NOCTaBASATLCA Ha ekcrnopT — 18 micauiB 3 AHA IX NPOXOKEHHS Yyepes3 Aep>KaBHUN
KOpOoH YkpaiHun.

8.3 3a [OOMOBMEHICTIO i3 crnoXuBayem NigNpUEMCTBO-BUPOOHMK 3AIMCHIOE NicnArapaHTiHe TeXHivHe
06CnyroByBaHHs!, TEXHIYHY NIATPUMKY Ta TEXHIYHI KOHCynbTaUil 3 YCiX BUAIB CBOEI NpOAYyKLUii.
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HNopatku

Hopatok A - FabapuTHi Ta npueaHyBanbHi po3mipu
INMM-1H
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PucyHok A.1 - [abapumHi po3mipu
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Dopatok b - MNMigknioyeHHAa BonbTMeTpa. Cxemu
30BHIlLHiX 3'€¢AHaHb

Dopatok b.1 lNigknioyeHHs 30BHiWHIX curHaniB Ao BonbTtMeTtpa INMM-1H

AHanorosui BuXig AvcKpeTHuiIt BUXiA
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PucyHok b.1 MidknoYeHHs1 308HiWHiX naHyrozie 0o eonsmmempa INM-1H:
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HDopatok 6.2 PekomeHpauii Woao nigknoyYeHHA AUCKPETHUX cUrHanie

Dopatok B.2.1 PekomeHpauii wWoao nigknOYeHHA iHOYKTMBHONO HaBaHTaXeHHA Aans
MeXaHi4yHoro pene

Y naHutorax 3miHHOro CTpymy AnS NIAKMIOYEHHS iIHOYKTUBHWX HaBaHTaXeHb A0 OWCKPETHOro perenHoro
BMXIQHOMO CMrHany pekoMeHOyeTbesa BukopuctoByBat RC-gemndyounii naHLoXOK.

Mpuknag Takoi cxemn 306pakeHo Ha pucyHKy b.2.

PekomeHayeTbCa ANst naHutoriB 3MiHHOrO cTpymy Hanpyroto 220 3amicTe RC-naHuUoXKa BUKOPUCTOBYBaTK
Bapuctop CH2-1 Ha Hanpyry 420B. 3acTtocyBaHHA BapucTtopa [03BONsA€ 3anobirtu He TinbKWM iHOYKTUBHUM
HaBeJEHHSIM, arne 1 NoracuT! BENWKi CMNeCcKU CUrHany, Wo BUHMKAKTb Y CUMOBMX NaHLorax XWBMNEHHS Bif iHLLOMo
obnagHaHHS.

DopaTtok B.2.2 PekoMmeHaauii woa0 nigknioveHHs TPaH3UCTOPHUX BUXOAIB

Mpw NigKMIOYeHHi iIHAYKTUBHWX HaBaHTaXeHb (pene, nyckadi, KOHTakTopu, CONMeHoIan TOLO) A0 AUCKPETHUX
TPaH3NCTOPHUX BUXOAIB Gnoka, Wwob yHWUKHYTU Buxody 3 nagy BWXIOHOTNO TPaH3WCTOpa 4epe3 Benukuni CTpyMm
camoiHAyKLUii, mapanenbHO HaBaHTaXeHHIO (06MOTUi pene) HeobxigHO BCTaHoBMBaTK Griokytounn giog VD — gus.
pucyHok B.2. 30BHILLHI Aiog BCTAHOBMOBATU HA KOXHOMY KaHari, 0 SKOro MiaKnioYeHo iHOYKTUBHE HaBaHTaXEHHS.

Tun BcTaHoBnioBaHoro gioga KO209, KO258, 1N4004...1N4007 aGo aHanoriyHuin, po3paxoBaHWi Ha
3BopOoTHY Hanpyry 100 B, npamuin ctpym 0.5 A.

TpaHaucTop

Pene

TpaHaucTop H =

b

PucyHok b.2 - lNidkmoyeHHs1 duckpemHux guxodie do sorismmempa IMNM-1H:

HDopatok b.3. Cxema nigaknto4veHHs iHTepdency RS-485

MepeTBoptoBay iHTepdencis
B1-485 (RS232/485), abo
BrMI-52 (USB/RS485)

i L 4o 1200m

R1

; A+ B- A+ B- A+ B-| fo 32 npunaais A+ B- A+ B-
:RS232a60 USB ! 01 02 03 30 31
INm-2 mM-1118| | 1ITm-111 MTP-8 MIK-21

PucyHok b.3 - OpeaHizauisi iHmepgbelicHO20 38'3Ky Mix KOMM'tomepoMm ma gofibmmempamu abo KoHmposepamu

1. Jo komn'toTepa Moxe ByTu migknioyeHo Ao 32 NpuCTPOiB, BKMOYao4M nepeTBoptoBad iHTepderncis BIl-
485 (BII-52).

2. BaranbHa OoBXWHA KabenbHOi NiHii 3B'A3ky Mae nepesuilyBatn 1200M. 3anexHicTb MakCcMManbHOI
OOBXWHN 3B'A3KY.

3. Ak kabenbHy MiHito 3B'A3KY NEpeBaXXHO BUKOPUCTOBYBaTW ekpaHOBaHy BUTY napy.

4. NoexwuHa BigranyxeHb Lo noBuHHa OyTn SikHaNMEHLLIOH.

5. 0o iHTepdencHMX BXOAIB Npunadis, po3TallOBaHUX Y KPaWHiX Toukax Crnony4yHol miHii HeobXigHo
nigknioyunMTy ABa TepMiHanbeHi peauctopu onopoM 120 Om (R1 i R2). MigknioveHHs pe3ncTopiB Ao BonbTMeTpiB abo
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koHTponepiB NeNe 01 — 30 He noTpibHe. [MigkntoyeHHs TepMiHanbHUX pPe3ncTopiB y Oroui NepeTBOpeHHS
inTepdencis br1-485 (BIMI-52) ausitbea y PE Ha Bl11-485 (BI11-52).

MigknioyeHHsa TepmiHaneHoro pesuctopa y BonbTMeTpi INMM-1H 3aincHI0ETECA 32 [ONMOMOrO0 NepemMmnykm
JP1, posmiweHoi Ha nnati npouecopa BcepeauHi BonbTMeTpa. 3amkHeHun ctad JP1 Bignosigae nigknioveHomy
TepMiHanbHOMY pe3ucTopy.

MpumiTkM Woao0 BUKOPUCTaHHS iHTepdency RS-485.

1. Yci Bigranyxysadi npuimadis, npueaHaHi OO0 OAHiel 3aranbHOi nepepaBanbHOl  MiHil, MNOBUHHI
y3rofxyBaTucs nuile y ABox kpatliHix Toukax. [loBxuHa BigranyxeHb Mae 6yTn skHaiMeHLLOH.

2. HeobxigHicTb ekpaHyBaHHs kabeniB, 3a SkMMW nepefacTbCs iHOpMaLis, 3anexuTb Bif AOBXUHU
KabenbHuX 3B'A3KIB Ta Bi PiBHA NepeLukos y 30Hi NpoknagaHHs kabento.

3. 3acTocyBaHHA ekpaHOBaHOI KpyYeHUi napy B NPOMUCIIOBUX YMOBAX € KpaLlMM, OCKiNbk1 Lie 3abesnevye
OTPMMaHHS BUCOKOrO CMiBBIAHOLLUEHHS CUrHan/wym i 3axXmcT Bif, CMHMA3HOI NepeLLKOam.
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dopatok B - KoMmyHikauinHi pyHKLiT

MikponpouecopHun Bonbtmetp IMNM-1H moxe 3abe3neynT BUKOHAHHSA KOMYHIKaUiMHOT dyHKUiT 3a
iHTepdencom RS-485, Wo A03BONSiE KOHTPOMOBATM Ta MOAMMIKYBaTU MOro NnapameTpu 3a JONOMOroH 30BHILUHLOMO
npucTpoto (KoMn'toTepa, MIKpONpPOLECOPHOI CUCTEMM KepyBaHHS).

IHTepdbenc npusHadeHun Ana KOHMIrypysaHHa npunagy Ans BUKOPUCTAHHA K BigganeHoro npunagy npu
poboTi B cyyacHUX Mepexax ynpaeniHHA Ta 36opy iHopmauii (npunomy-nepenadi komang Ta AaHux), SCADA
cucTemax ToLo.

lMpoTokonom 3B'A3Ky 3a iHTepdencom RS-485 € npotokon Modbus pexumy RTU (Remote Terminal Unit).

Ons pobotn HeobxigHO BCTAHOBMTWM LWBUAKICTb OOMiIHY pfgaHummu Mk BonbTMeTpoMm i [IK, wo
BCTaHOBIMIOETLCA Ha piBHi SYS y napameTpi 03.br:

[SYS 03.br] LBuakicTb, 6iT/c
0000 2400
0001 4800
0002 9600
0003 14400
0004 19200
0005 28800
0006 38400
0007 57600
0008 76800
0009 115200
0010 230400
0011 460800
0012 921600

Mpu o6MiHI iHTepdencHMM kaHanom 3B'A3Ky, AKLWO BiAOyBaeTbCcA nepefaya AaHWX Big BONMbTMETpa B
Mepexy, Ha nepegHiv nadeni ITM 6numae BonstmeTp [HT.

OoctynHi perictpu BonbtMeTpa INMM-1H HaBeaeHi y Tabnuui B.1.
Hoctyn go perictpiB nporpamyBaHHA Ta KOHirypauii [O3BONSAETLCS y pasi 3anucy y perictp A03BONy

nporpamyBaHHs Ne16 3HadeHHa "1", 3Ha4YeHHA SIKOr0 MOXHa 3MIHUTK siK 3 NepeaHboi naHeni BonbtMeTpa IMM-1H,
Tak i 3 K.
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Dopatok B.1 flocTynHi perictpmu BonbTmeTpa INMM-1H

Tabnuus B.1 — JocmynHi pegicmpu eonsmmempa I[TM-1H

35 8 g S ®opmar MyHir aliMeHyBaHHSA NapameTpy ﬂlanasgu 3MiHM
] [ AHUX MEHIo (mecATKOBi 3Ha4YeHHA)
) o A
-
PericTp ineHTnikaLii BonbTMeTpa: 9997 DEC(3HaueHHs pericTpy)
03 0 INT SYS.03 Mon.6anT - ko (Mogenb) BonbTmeTpa 13 DEC, 270D HEX (no-6aintHo)
Ct.6anT - Bepcis nporp. 3abesneyeHHs 39 DEC 3913 DEC (no-6amntHo)
03/06 INT rll_g?_zﬁl_iﬂ 3HayeHHs BUMiptoBaHoi BennyinHn PV1 Big miHyc 9999 go 9999
03/06 BYTE Buxig DO PericTp cTaHy guckpeTHoro Buxogy DO1 0 — BUMK., 1 — BKI.
03/06 INT Mepenxs CTaH KBiTyBaHHA 0 — He kauTOBaHO
naHernb 1 — KBMTOBaHO
MepenHsa - .
03 7 INT naHens CraH curHanisauii (ams. NpuMITKy 6)
MepeaHs 3HaueHHs1 BuMiptoBaHoi BenuynHun PV1 (3 P
03/06 (8.9) FLOAT naHens NNABAIOYOI0 KOMOK) Big miHyc 9999 no 9999
03/06 16 BYTE LOAD.00 [ossin nporpamyBaHHs 2 — sabopoHero,
— [J03BOINEHO
03/06 18 INT AIN1.00 Twun aHanorosoro BxigHoro curHany Al1 Big 0000 go 0003
03/06 20 INT AIN1.01 HwxHs Mexa wkanu BxigHoro curHany Al1 Big miHyc 9999 o 9999
03/06 22 INT AIN1.02 BepxHsa mexa Lwkanu BxigHoro curHany Al1 Big miHyc 9999 no 9999
03/06 2 INT AINL.03 anox(eHHﬂ AeunManbHOro posginbHuka 0- 00X, 1- XXX,
BXxigHoro curHany Al1 2 - "XX,XX", 3 - "XXXX
03/06 26 INT AIN1.04 I'IO_CTMHa Yyacy umMdpoBOro BXigHOro gineTpa Bin 000,0 10 060,0 *
BXigHoro curHany Al1
03/06 08 INT AIN1.05 MaKcmmaana_TpMBaanb iMNyIbCHOI Biz 0000 g0 005,0 *
nepewkoaun exigHoro curHany Al1
03/06 34 INT COR1.01 | KoedpiuienT kopekuii (smiuienrs)sxinroro Bia miHyc 9999 o 9999
curHany Al1
03/06 48 INT DOT1.00 Jlorika po6oTu gnckpeTtHoro Buxogy DO1 Bin 0000 no 0006
00,00* — cTaTU4HWI
03/06 52 INT DOT1.02 Twn curHany avckpeTtHoro Buxogy DO1 00,01 - 99,99 * - iMNybCHMIA
Y pianasoHi wkanu
03/06 (54.55) FLOAT DOT1.03 Ycraka MIN guckpeTHoro Buxogy DO1 0BPAHOTO TUMY 1aBaYa
03/06 (58.59) FLOAT DOT1.04 YcrtaBka MAX guckpeTtHoro Buxogy DO1 Y Aianasoni wikanu
obpaHoro Tuny gasadva
03/06 (62.63) FLOAT DOT1.05 lictepeswnc BuxigHoro npuctpoto DO1, DO2 Big miHyc 9999 no 9999
KinbkicTb AinsHoK niHeapu3sauii BXigHOro 0000-0039 — gns 1-ro 6mnoky
03/06 97 INT AIN1.06 curHany Al1 0000-0019 — ans 2-ro 6noky
03/06 99-118 INT LNX1.00-19 ABcLMcH OMOPHMX TOYOK NiHeapu3aLii BXigHoOro Bin 00,00 70 99,99 *
curHany Al1
03/06 | 139-158 INT LNY1.00-19 | OPAVHATY OMOPHUX TOOK NiHeapu3aLi BXIAHOTO | g, i 9999 no 9999
curHany Al1
03/06 200 INT CLI1.00 f’u*"(i;em“”” KaniGpyBAHHAMOYATKOBOMO 3HAYEHHS | gy i 9999 o 9999
03/06 202 INT CLI1.01 f’u*l'(z;i“”” KaniGpyBaHHAKIHLEBOTO SHaueHHs Big miHyc 9999 Ao 9999
03/06 204 INT CALO.01 3HauveHHs1 kaniopysaHHst MIN aHanoroBoro Bia MiHyC 9999 70 9999
Buxogy AO
03/06 206 INT CALO.02 3HaueHHs kanibpyBaHHa MAX aHanorosoro Bia MiHyC 9999 710 9999
Buxogy AO
03 217 INT SAVE.O1 36epexeHHs HanalTyBaHb KOpMCTyBaya 0000, 0001 — 3anucatu
03 218 INT SYS.02 TaMM-éyT Kagpy 3anuTy y CUCTEMHUX TakTax Biz 0001 A0 0200
11akT = 250MKC
03 219 INT SYS.00 '\MA:FE):));‘;Ba afpeca (Homep BonbTMETpa B Big 0000 go 0255
03 220 INT SYS.01 LLBnakicTb 06MiHY Big 0000 go 0012
Mpumitkn.

1. MNpw BXu1BaHHI cnoBa Orok Mae Ha yBasi (hyHKLiOHanbHMI Briok HopManisauii Ta macluTabyBaHHS.

2. BonbtmeTp INMM-1H o6miHoeTbest AaHnmu npotokony Modbus B pexumi "No Group Write" — ctaHOgapTHUIA npoTokon
6e3 niaTPUMKM rpynoBoro ynpaeniHHA AUCKPETHUMYW CUrHanamu.

3. (p1.p2) — pericTpwu, siKi BianoBigaTb 3a 04He NEBHE 3HAYEHHS 3 MaBa4o0 KOMOK.

4. (*) OaHe uncno npepctaBneHe B pericTpi Uinum 6e3 AeuvmanbHOro po3sginbHuka (komoro). Hanmpuknag, sKwo vy
napameTpi BkazaHo 60,0, To pericTpi 3HaxoguTbes Yncno 600.
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5. Perictp 16 «PosaginbHa 3aaTHICTb nporpamyBaHHSA», Y pasi BCTAHOBMEHHSI MOrO 3HaYeHHs «1», 403BONSE 3MiHa
KOHirypauiviHunx perictpiB No 18-220. YcTaHoBKy «Po3ainbHa 30aTHiCTb NporpaMyBaHHA» MOXHa 34ilCHUTK 3 nepcoHanbHoi EOM
abo 3 nepepHboi naHeni BombTMeTpa (piBeHb LOAD.00). 3a HasBHOCTi B 16 perictpi «0» AOCTYNHi 3MiHM nuvwe perictpu
onepaTuBHOro ynpasniHHa 1-15, a iHWi Ana YiTaHHs.

6.IMob6iTHe BinobpaxeHHs pericTpa curHanisadii 7 (PV - BumiptoBaHa BenmuuHa):
bit 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0

=== | | [ | [ [P
d koa 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanisadis MAX) Monogawwn 6awT(curHanisauis MIN)

HDopatok B.2 MODBUS npoTtokon

B.2.1 ®opmar KoxxHOro 6anTa, KM NPUIMaETLCA Ta NepefacTbCA NpunagamMu, HacTyNnHUNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) monoawwuii 6iT nepegaeTbcs nepLunm.

Kagp Modbus noBigoMneHHsA HacTynHWIA:

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

[e k<16 — kinbKiCTb 3anuTyBaHWX pericTpiB. FAKWO Yy kagpi 3anuTy 3amoBrieHo noHag 16 pericTpis, ue
BKa3y€e Ha MOMUIKOBMI 3anuT (KOA NOMUITKM 2).

B.2.2 Device Address. Agpeca npucTporo

Appeca BonbTMeTpa (slave-npuctpoto) B mepexi (1-255), 3a sikum 3BepTaetbcs SCADA cuctema (master-
npucTpin) 3i cBoiM 3anMToM. Konu BigaaneHuin npunag nocunae CBOK BiAMOBiAb, BiH po3Millye Ty camy (BriacHy)
agpecy B LboMy noni, Wwob master-npucTpin 3HaB, Skui slave-npucTpin Bignosigae Ha 3anuT.

B.2.3 Function Code. ®yHkuUioHanbLHUI koA onepauii

INMM-1H nigTpumye Taki pyHKuUii:

Function Code PyHKLUiA
03 YunTaHHs perictpy (iB)
06 3anuc B oguH perictp

B.2.4 Data Field. Mone gaHux, WwWo nepeaatoTbes

Mone paHuMx nosigomneHHsi, wo Hagcunaetbcss SCADA cuctemoto BigaaneHoro npunagy, MiCTUTb
pofaTkoBy iHopMalito, sika HeobxiagHa slave-npuctpoto ansa getanisauii dyHkuii. BoHa Bknovae:

er04aTKOBa agpeca pericTpa Ta KinbKicTb pericTpiB aAns dyHkuii 03 (YntaHHs)

eajpeca pericTpa Ta 3Ha4YeHHs Lpboro perictpa aAns yHkuii 06 (3anwmc).

lMone gaHMx NOBIAOMMEHHS, WO HAACUMNAETLCA Y BIANOBIAb BiaAaneHuM npunagaom, MicTuTh:

ekinbKicTe 6anT Bignosiai Ha dyHKuito 03 Ta BMICT 3anuTyBaHWX pericTpis

eafpeca pericTpa Ta 3Ha4YeHHS LbOoro perictpa ans dyHkuii 06.

B.2.5 CRC Check. None 3Ha4eHHA KOHTPOIbLHOI CyMM

3HayeHHs UbOoro nonsi — pesynbTaT KOHTPOMIO 3a AOMNOMOrow LMKNiYHOro Haanuwkosoro kogy (Cyclical
Redundancy Check — CRC).

Micna dpopmyBaHHsa nosigomneHHs (address, function code, data) npuctpin, wo nepepae, pospaxosye CRC
Kog i nomiwae Moro B KiHeub noBigoMmneHHsA. [MpunmanbHuin npuctpii po3paxoBye CRC koa npuiHsTOro
NnoBiAOMINEHHSA Ta MopiBHe noro 3 nepeaaHum CRC kopgom. Akwo CRC kop He 36iraeTbes, Le 03Hayae, Wo Mae
MicLe KOMyHiKaLiiHa nomunka. [MpucTpii He BUKOHYE Aivi | He fae BignoBiai y pasi BuasneHHs nomunok CRC.

MocnigosHicTb CRC po3paxyHkiB:

. 3aBaHTaxeHHs CRC perictpy (16 6iT) ognHuusimm (FFFFh).

Bukntovatoun ABO 3 nepmnmm 8 6iT 6ariTa nosigomneHHst Ta BMictom CRC pericTtpa.
. 3pyLueHHs pesynbTaTy Ha oauH 6iT Bnpaso.

. Axwo 6iT, wo 3cyBaeTbea = 1, Bukntodae ABO BmicTy perictpa 3 AO01h 3HayeHHsM.

. Akwo BiT Hynb, WO 3CyBa€ETLCSA, MOBTOPUTH KPOK 3.

. MosToptoBaTn kpoku 3, 4 i 5 ookKn 8 3pyLLEHb HE MaTUMYTb MicLe.

. Buknioyae ABO 3 HacTynHuMm 8 6iT 6ariTa noBigomneHHs Ta BMictom CRC pericTpa.
. MoBTOptoBaTy Kpoku BiA 3 0O 7 [OKM BCi 6anTy NoBiAOMMNEHHS He 0bpobnsaThCS.

. KiHueBwmI BMicT pericTpy i byae 3Ha4eHHsIM KOHTPOTbHOT CyMU.

Konun CRC po3milyeTtbes B KiHLUi noBigomMneHHsl, monogawmii CRC 6aiT nepefaeTbes nepLumm.

©CONODUTARWN =

http://www.microl.ua e IlMTM-1H e ver. 13.39 e [IPMK.421457.119 PE e 1.00 ¢ 16.02.2024



27

Dopatok B.3 ®opmaTt komaHA

YutaHHA Kinbkox pericTpiB. Read Multiple Register (03)

HactynHun copmaT BUKOPUCTOBYETbCA AnA nepefadi 3anutiB Big K Ta Bignosigewn Big BigganeHoro

npunagy.
3anut npuctpoto 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
Bignosiab npuctpoto. RETURNED FROM DEVICE:
DATA
A[[))IE)\IQEES Fgg§g|g3N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER
1BYTE 1 BYTE 1 BYTE HB LB HB LB LB HB

Oe «NUMBER OF REGISTERS» i n <16 — KinbKiCTb 3anuMTyBaHWX pericTpiB. AKWO B Kagpi 3anuTy
3amoBneHo noHag 16 perictpis, BonbTMeTp INMM-1H y Bignosiai o6mexye ix KinbkicTb 4o nepunx 16 pericTpis.

Mpuknap 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 0001 0001 D5 CA
Bignosigb 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 po perictpy (06)
HacTtynHa komaHga 3anucye neBHe 3HayeHHs y pericTp. Write to Single Register (06)
3anwuT Ta BignoBigb npuctpor. Bubpatun/BigHoBUTYM Big NPUCTPOLO:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA/NALUE
1BYTE 1BYTE HB LB HB LB LB HB

HopaTtok B.4 PekomeHaauii wono nporpaMmyBaHHA OOMiHY AaHUMK 3

BonbTmeTpom INMM-1H
Mpuknag po3paxyHKy KOHTPOMbHOI cymu 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
/I reset counter

crc "= *puff++ ;
bit_counter=0;
while ( bit_counter < 8)

if ( crc & 0x0001 )

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

crc A= 0xA001;

}

else

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

bit_counter++;

}

number_byte--;

return (crc);

/I crc XOR with 0xA001

/I increase counter

I adjust

byte counter

/I final result of crc
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Dopatok I' - 3BegeHa Tabnuua napameTpiB
BonbTMmeTpa INMM-1H

Tabnuusi I - 3sedeHa mabnuusi napamempie eonibmmempa INM-1H

3Hau.
OAV!HM . . 3a
Mynkr MapameTp w Aiana3oH aminu 3amoB Kpok Po3 Mpumitka
MEeHI0 BUMIp napameTpa uyBaH 3MiHKN Aain
y HAM
| . .
AIN1 (H 11 {)HanawTtyBaHHA napameTpiB neplioro yHKUioHanbLHOro 610Ky

HopMarisaudii Ta macliTa

OyBaHHA

0001 — niHinHWA
0002 — kBagpaTUYHWiA

00 Twn aHanoroBoro curHany 0009 — niHeapuaosaHa 0001 0001
Lkana
o1 HwxHa mexa poamaxy TEXH. Bia Miryc 9999 a0 9999 0000 Monoawun
LuKanu of. pospsig
BepxHsa mexa po3maxy TEXH. L Monogwwmn
02 LKA on. Big minyc 9999 no 9999 100,0 po3psA 71
0000, o
03 I'Ionq»(eHHﬂ aeummarnbHoOro 000,0 000,0
po3ainbHMKa 00,00
0,000
04 (';')?;;‘:;f 4acy unposoro | Lo | Bin 000,0 a0 060,0 000,1 | 0001 000,0 — chirtbTp BIMK.
MakcumanbHa TpyBanictb . 3axucT Big iMMynbCHUX
05 MY NbCHOT NEPELIKOAM Cexk. Big 000,0 go 005,0 000,0 000,1 nepewkon
o6 | KinbkicTb AinsHok Bia 0000 o 0019 0000 0001  |3.7.2| AB. piBHi LNX1 T2
nNiHeapwu3auji LNY1
o7 | YcraskaMIN | TeXH 1 Bin mikyc 9999 fo 9999 020,0 | MonoAwuy
TeXHONoriYHoi curHanisadii | oa. pospsig
og | Yoraska MAX | TeXH 1 Bin mikyc 9999 o 9999 080,0 | Monoawwit |, 5 ;| 3 ypaxyBaHHsM ACLUAM.
TeXHONoriYHoi curHanisadii | og. pospsig po3ginbHuka
licTepesnc TEXH. .
09 cvrHanisauii on. Big 000,0 go 090,0 000,5 000,1
AOT (Hot) HanawTtysaHnHs napameTpiB aHanorosoro suxogy AO*
[xepeno aHanoroeoro
00 CuUrHany Ans KkepyBaHHs 0001 - PV1 0000 0001
aHanorosum suxogom AT
o1 Hanpsimok BuxigHoro 0000-AO =y 0000 0000 — npsme
curHany AT 0001 - AO = 100%-y 0001 — 3BOpOTHE
3Ha4yeHHs BXiaHOro TexH MOROLLIA 3.7.3 3 VDaxVBaHHSIM
02 | curnany, wo Aopisrioe 0% | =X | Bia mikyc 9999 Ao 9999 0000 Os”ﬂ eprMganoro
BMXifHOTO curHany A po3psA Aeun
3Ha4yeHHs BXiaHOro M o pogﬂmbHMKa
; TEXH. L onoaLwmmn BUGpaHoro gxepena
03 curHany, Lo AOpiBHIOE Big miHyc 9999 o 9999 100,0
100% BUXIHOTO CUTHATY on. po3psig, aHarnoroBoro curHany.
] . . .
DOT1 (d ot ') Kondpirypauis BuxigHoro npuctporo DO1 *
0001 - 6inbwe MAX 0000 - Buxia kepyeTbcst
0002 — meHwe MIN 3a iHTepdencom
0003 -y 30Hi MIN-MAX 0001-0004 - wopno
0004 - no3a 30Hot MIN- MIN-MAX BignosigHoro
00 Jlorika po60oTu BMXigHOrO MAX 0001 0001 374 DO;

npuctpoto DO1

(wopo MIN-MAX
BignosigHoro DO)
0005 — y3aranbHeHa
curHanisauis

0005 — DO cnpauyoe,
SKLLO MapaMeTp Buige
3a MeXi TEXHOMOoriYHOI
curHanisauii
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[TpodosxeHHs1 mabnuui I - 3sedeHa mabnuuys napamempie soismmempa INM-1H

o 3Hau.
ANHU . . 3a
MyHkT Mapametp u AianasoH 3minm 3amoB Kpox Poa Mpumitka
MeHI BUMIp napameTtpa uyBaH 3MiHKn Ain
y HAM
TUn CUrHANY BUXIAHOrO 00,00 — cTatnyHui Oe 00,01-99,99 —
01 Y A cek. 00,01 - 99,99 - imnynbCHUN 00,00 00,01 TpUBanicTb iMMynbcy
npuctpoto DO1 R
(AMHami4YHKUI) Ha cekyHaax.
02 | Ycraeka MIN DO1 TeXH. | Y AlaNasoHi wkanv 020,0 000,1
oa. obpaHoro Tuny agaBava 3.7.4
03 | Ycraeka MAX DO1 TeXH. | Y AlaNasoHi wikanv 080,0 000,1
of. obpaHoro Tuny agaBaya
licTepesnc BuxigHoro TEXH. R
04 npucTpoio DO on. Big miHyc 9999 oo 9999 001,0 000,1
i - . .
ALRM (H L ~ 1) HanawTyBaHHA napamMmeTpa BigobpaxxeHHs curHanisauii
. . KBiTyBaHHS knasiwweto [
00 I'IapaMQTp EID,O6p3)K8HHF| 0000 — 6e3_KB|TyBaHH;| 0000 0001 A] 360 yepes
curHanisauii 0001 — 3 KBiTYBaHHAM . .
iHTepdenc.
] = .
LNX1 (L nu /)AGcumcy ONOpPHUX TOYOK JNliHeapu3auii curHany, Wo nofaeTbCA Ha
¢hyHKUiOHanbHUM 610K HOpManisaudii Ta macwTabyBaHHSA
Abcumca Nno4aTKoBOro
00 3HayeHHs (% Big BxigHoro | % Big 000,0 oo 099,9 0000 000,1
curHany)
01 Abcuuca 01-1 AinaAHKK % Big 000,0 go 099,9 0000 000,1 3.7.2
02 Abcumca 02-i ainsHkn % Big 000,0 go 099,9 0000 000,1 o
18 Abcuuca 18- ginaAHku % Big 000,0 go 099,9 0000 000,1
19 Abcumca 19-i ainsHkn % Big 000,0 go 099,9 0000 000,1
] ] .
LNY1 (L 1 | OpAnHaTK ONOPHUX TOYOK NiHeapu3auii curHany, Wo NoAaeTbCA Ha

¢hyHKUiOHanbHUM 610K HOpManisaudii Ta macwTabyBaHHSA

OpauHaTta no4aTKoBOro

00 | 3HadeHHs (curHan y ;ex”' Bia MiHyc 9999 no 9999 0000
TEeXHIYHUX OAMHULISX) A
01 OpauHata 01-i gingHkm LZXH' Big miHyc 9999 go 9999 0000
e TEXH. R Monoawwii
02 OpgauHaTta 02-i ginsHku on. Big miHyc 9999 no 9999 0000 po3psin 3.7.2
18 OpauvHaTta 18-i gingHkm LZXH' Big miHyc 9999 go 9999 0000
19 OpauHaTta 19-1 ginsHkm LZXH' Big miHyc 9999 no 9999 0000

CLI1 (E Lo i') Kani6pyBaHHA curHany, o nogacTbca Ha hyHKLiOHanbHUN 61oK
HopMani3auii Ta MacluTabyBaHHs

00 KanibpyBaHHs noyat- TEXH. Bia MiHyc 9999 710 9999
KOBOTrO 3HAYEHHsI curHany | ofd. 51
KanibpyBaHHs KiHLEeBOro TEXH. L ’
01 AHAYGHHS! CATHANY on. Big miHyc 9999 no 9999
KoediuieHT kanibpyBaHHsi Ko
02 NMo4aTKOBOrO 3Ha4YeHHSA Auﬂﬂ Big 0 go 9999
curHany
— - 5.1
KoediuieHT kanibpyBaHHs Ko
03 KIHLLEBOro 3Ha4YeHHs ALI,HI'I Big 0 go 9999
curHany

COR1 (E or l') Kopekuisa curHany, wo nogaetbcsa Ha chyHKUiOHanbHUW 610K HopManisauii
Ta MacluTabyBaHHA

TEeXH.

00 Kopexuisi curHany on Big miHyc 9999 no 9999 0000 000,1 IHankye PV=PV+A
— - 3.7.1
o1 | Koediuient kopexuii TeXH. | Bin mikyc 9999 A0 9999 0000 000,1 IHamkye A
(3MiLLLleHHs) curHany of.

CALO (u': HL 0) KanibpysaHHs aHanorosoro sBuxoay (AO)

00 TecT aHanorosoro BUxo4y %

KanibpyBaHHsi no4yaTkoBOro
01 3HayeHHA aHanorosoro %
Buxogy AO 5.2

KanibpyBaHHs KiHLEeBOro
02 3HaYeHHs aHanoroBoro %
Buxogy AO
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[TpodosxeHHs1 mabnuui I - 3sedeHa mabnuuys napamempie soismmempa INM-1H

3Hau.
OauHm
MyHKT ui Liana3oH 3MiHun 3a Kpok Po3 .
MapameTp . 3amoB R ; Mpumitka
MeHIo BUMIp napameTtpa uyBaH 3MiHKN Ain
y HAM
SYS ( 54 5) 3aranbHi CUCTEMHI HanawTyBaHHS
00 MepexeBa agpeca (Hpmep 0000 — 0255 0001 0001 y 0000 —.Bi,qKnroquo Big
BONbTMETPA B MEPEXi) Mepexi
0000 - 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
' ' 6it/ 0005 — 28800
01 LBunakicte 06MiHy 3 0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 — 115200 Y
0010 — 230400
0011 — 460800
0012 — 921600
02 | Fawm-ayr kadpy sanwtyy Big 0001 o 0200 0006 0001 1 TaKT = 250 MKC
CUCTEMHMX TaKTax
Kop BonbTMeTpa Ta Bepcia
03 nporpamMHoro 14.39
3ab6e3neyeHHs
04+13 | Lli nyHKTM HE BUKOPUCTOBYHOTHCS
SAVE (5HuE) 36epexeHHs napameTpis
00 Cnyx6oBa iHopMauis
o1 3anuc napameTpiB 4O 0000 4.43
E€HEeproHe3anexHoi nam'aTi 0001 — 3anucartun s
LOAD (|'_ of d) 3aBaHTa)XxeHHA napamMmeTpiB
00 [ossin nporpamyBaHHs no 0000
mepexi ModBus 0001 — go3BONEHO
3aBaHTaXeHHs 0000
01 4.4.3
HanawTyBaHb KopucTtysada 0001 — 3aBaHTaXuTH
3aBaHTa)XeHHs1 3aBOACLKMX 0000
02 4.4.4
HanawTyBaHb 0001 — 3aBaHTaXnUTN

* 3anexHo Bi 3aMOBIEHHS OAMH i3 LIMX NYHKTIB HE BUKOPUCTOBYETLCH.
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