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[aHa HacTaHoBa LLOAO eKcrnyaTyBaHHA Npu3HayeHa A5 O3HaVOMIIEHHS CMOXWBAYIiB i3 MPU3HAYEHHSM,
NPUHLMNOM fAii, KOHCTPYKLIEID, MOHTaXeM, eKkcniyaTauieto Ta o6cnyrosyBaHHsIM BonbTMeTpa IMM-1.

YBAlA! MNepen BuKopucTaHHAM Oyab nacka, O3HaAMOMTECH 3 [OaHOH
HaCTaHOBOIO LWOAO eKkcnyaTyBaHHsA BonbTMeTpa IMM-1.

HexTyBaHHA  3anobikHMMKM  3axogaMu  Ta  MnpaBunamu
ekcrnyaTauii MoXxe cTaTu MpUYMHOK TpaBMyBaHHS MepcoHany abo
NOLUKOMPKEHHS 06naaHaHHs:A!

Y 3B'A3Ky 3 NOCTiIHOKO poBOTO 3 YAOCKOHANeHHs1 BUpoby, Lo
NigBULLYE NOro HaAiNHICTb | MOKpaLLye XapaKTepUCTUKM, B KOHCTPYKLIO
MOXyTb OyTW BHECEeHi He3HauHi 3MiHW, He BigobpaxeHi y LuboMy
BUOAHHI.

1 Onuc BonbTMeTpa

1.1 Mpun3HavyeHHA BosnbTMeTpaA

Mpunag INMM-1 € HoBUM KNacoM Cy4acHUX LMdPOBUX BOSbTMETPIB 3 ANCKPETHUM BUXOOO0M.

BonbTtmeTp INIM-1 go3Bonsie 3a6e3nevnTyt BUCOKY TOYHICTb BUMipY TEXHONOFNYHOIo napameTpa.

BonbTMeTp npusHavyeHU sk Ans aBTOHOMHOrO, TaK i Ansi KOMMJEKCHOro BukopucTaHHs B ACYTI B
eHepreTuui, meTanyprii, XiMi4Hin, xap4oBii Ta iHLWKX rany3sax NPOMMCIIOBOCTI Ta HAPOAHOMY rOCNOAAPCTBI.

Bonbsmmemp INMM-1 npu3Ha4eHuli:

eans BUMIPIOBaHHA MOCTIMHOro CTpPyMy Ta Hanpyru, obpobku Ta BifoOpakeHHs MOoro NOTOYHOro
3HayeHHs1 Ha BOyJOBaHOMY HYOTMPUPO3PAAHOMY LiMdpoBOMY AMChNei,

® B 3aNEXHOCTi BiA 3aMOBIEHHS BOMbTMETP (QOPMYE BUXIOHUA OUCKPETHUI abo aHamnoroBuin curHan
KEpyBaHHS 30BHILLHIM BMKOHAaBYMM MeXxaHi3aMoM, 3abe3nedyoun BignoBigHO AWCKPETHe KepyBaHHS abo hyHKLUito
NiHINHOro NepeTBOPEHHS BiANOBIAHO A0 3aaHOi KOPUCTYBaYeM norikv poboTw,

e BONbTMETp (hOpMye CurHanmm TEexXHOMOriYHOI curHanisauii. Ha nepepgHin naHeni € BonbTMeETpu And
curHanisauii - TexHonorivHo Hebe3neyHuMx 30H, CUrHanmum MNEepPEeBULLIEHHST (3aHMXKEHHS) perynboBaHoro abo
BMMIpIOBaHOro napameTpa,

egonbTMeTp IMM-1  MOXe BMKOPMCTOBYBaTUCA B CUCTeMax CurHanisauii, OGnokyBaHb Ta 3axucTy
TEeXHOMOoriYHoro obnagHaHHs.

1.2 No3Ha4YeHHA BONbTMETpPa NPU 3aMOBJIEHHI Ta KOMIMJIEKT NocTayaHHA
1.2.1 BonbTMeTp No3Ha4YaeTbCA TakK:

INMM-1-AA-D,
ne:

AA - ko BXiAHOro aHafIoroBoro curHany:
01 - Big 0 0o 75 MB (3 WwyHTY),
02 - Big 0 o 10 B,

03 - Big 0 o 15 B,
04 - Big 0 po 30 B,
05 - Big 0 no 40 B,
06 - Big 0 oo 50 B,
07 - Big 0 no 60 B,
08 - Big, 0 oo 100 B,
09 - Big 0 go 150 B,
10 - Bign 0 oo 250 B,
11 - Bin 0 go 500 B.
12 - Bin 0 oo 5 MA,
13 - Big 0 0o 20 MA,
14 - Bin 4 oo 20 MA,
15-Bi 0 go 1A,
16 - Big -100 mB oo 100 mB.
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D - ko BUXigHOro Mmoayns:

0 - Moaynb BiACYTHIN,

T - ANCKPETHWUIA TPaH3UCTOPHUIA BUXiA,

P - onckpeTHWUI penenHun Buxia,

1 - aHanorosui curHan Big 0 oo 5 MA,

2 - aHanoroun curHan Biag 0 4o 20 MA,

3 - aHanoroBui curHan Bia 4 oo 20 MA,

4 - ananoroeun curHan Big 0 go 10 B (Ha okpeme 3amoBrneHHs - Npubop HanawTOBYETLCA Ha BUXIOHWNA
curHan 0-20 MA i Ha po3'em BnareTbCA HopMyounii pesuctop 499 Om).

Mpumitka. [MMepeHanawTyBaHHA Ha iHWi BXigHi cuWrHanuM 34INCHIOETLCA nUwe B YMOBax
nianpuemMcTBa-BMPOOGHMKA.

YBara! lNpu 3amoBneHHi npunagy HeobxiAHO BkadyBaTW MOBHE MO3HAYEHHHA, B SKOMY MNPUCYTHI TUMK
aHanorosoro BXoAy, aHanorosoro abo ANCKPETHUX BUXOAIB.

Hanpuknad, 3amoeneHo npunad: INM-1-03-3

[Mpy LbOMY BUrOTOBIEHHS Ta NOCTAYaHHs CMOXUBAYEBI Nignsarae:
1) BONbTMETP TEXHONOTIYHUIA MikponpouecopHui INMM-1,

2) aHanorosun Bxig Al1, kog 03 - nocrinHa Hanpyra Big 0 go 15 B,
3) kog 3 - aHanoroui curHan Big 4 o 20 mA.

1.2.2 KomnnekT noctavaHHs BonbTMeTpa IMM-1 HaBegeHo y Tabnuui 1.2.

Tabnuus 1.2 - Komnnekm nocmayaHHs eonbmmempa I11M-1

Mo3HaYeHHs HanmeHyBaHHA KinbKicTb
MPMK.421457.068 BonbtmeTp INM-1 1
MPMK.421457.068 PE HacTtaHoBa o040 ekcnnyaTyBaHHA 1*
MPMK.421457.068 NC | Nacnopt 1
M3-02 KoMnnekT KpinunbHUX 3aTUCKaKYNX eNIEMEHTIB 1
231-108/026-000 Pos'em onsa nigkntoyeHHSA 30BHILLHIX BXigHUX Ta BUXiOHUX 1

naHugoris
231-103/026-000 Pos'em mepexesun (220 B) 1
231-131 Baxinb MOHTaXXHWUW 1
*- 1 eksemnnap Ha 6yab-AKy KiNbKiCTb BONbTMETPIB MPU NOCTaBLi Ha OAHY agpecy

1.3 TexHi4Hi xapakTepucTukn BonbTMeTpa

1.3.1 AHanoroBum BXigHWM curHan

Tabnuusi 1.3.1 — TexHiYHi XxapakmepucmuKu aHas0208020 8XiOHO20 cugHasy

TexHi4YHa XapaKTepucTuka 3Ha4eHHsA

KinbkicTb aHanoroBux BxoziB 1
Twn BXiBHOro aHanoroBoro curHany Big 0 go 75 mB (3 wyHTY)

Bin 0 no 10 B,

Bin 0 no 15 B,

Bia 0 go 30 B,

Big 0 no 40 B,

Big 0 po 50 B,

Big 0 po 60 B,

Big 0 po 100 B,

Big 0 mo 250 B,

Big 0 mo 300 B,

Big 0 oo 500 B,

Bia 0 oo 5 MA,

Big 0 go 20 MA,

Big 4 no 20 mA
PosaginbHa 3gatHictb AL <0.0015 % (16 po3spsais)
Mesxa OCHOBHOT HaBeEHOT MOXMGKN BUMIPIOBaHHS | _ 0.2%
BXigHUX NapamMeTpiB '
Mexa gonyctumoi 4oaaTkoBOT MOXMbKu,
BMKITMKAHOI 3MiHOK TemnepaTtypu HaBkonuwHeoro | < 0.2% /10 °C
cepegoBua
Mepiog Bumipy He Ginbwe 0.1 ¢
["anbBaHiYHa po3B's3Ka aHaNoroBoro BXo4y BigcytHa
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1.3.2 AHanoroBuu BUXigHWU cUrHan

Tabnuus 1.3.2 — TexHiyHi xapakmepucmuKu aHa0208020 yHighikosaHO20 8UXIOHO20 cuaHasy

TexHiYHa XxapakTepucTuka

3Ha4YeHHsA

KinbkicTb aHanoroBmnx BNxoziB

1 (3a yMOBM 3aMOBIEHHS)

Twvn BMXiAHOrO aHanoroBoro curHany

YHidpikoBaHi:

MocTiiiun ctpym(ACTY IEC 60381-1)
Big 0 oo 5 MA, RH <2000 Om

Big 0 go 20 MA, RH < 500 Om

Bin 4 no 20 mA, RH < 500 Om

Hanpyra noctintHoro ctpymy(OCTY IEC 60381-12:
Bin 0 no 10 B, RH = 2 kOm

PosginbHa 3gatHicTe LIAT

<0.0015 % (16 pospsgis)

Mexxa oCHOBHOI HaBeAeHOT NOXMBKM hopMyBaHHS
BMXiQHOro curHany

<0.2%

Mexa ponycTumoi 4oAaTKOBOT MOXMOKY,
BMKIMKaHO| 3MiHOI TEMMEepaTypy HaBKOSULLHBOrO
cepegoBua

<0.2%/10°C

["anbBaHiYHa po3B'sA3ka aHaNorosoro BUXoQy

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

1.3.3 IucKkpeTHi BUXigHi curHanun

1.3.3.1 TpaH3uCTOpPHMI BUXIg

Tabnuys 1.3.3.1 — TexHiYyHi xapakmepucmuku OUCKPEMHUX 8UXIOHUX MPaH3UCMOPHUX CU2Hasli8

TexHiYHa xapakTepuctuka

3Ha4YeHHs

KinbKicTb ANCKPETHUX BMUXO4iB

1 (3a yMOBM 3aMOBIEHHS)

Twn Buxoay

BigkpuTni konektop (NPN TpaHsucTopa)

MakcumanbHa Hanpyra komyTauii

< 40 B nocTinHoro ctpymy

MakcuMmanbHWi CTPYM HaBaHTaXKEHHSI KOXKHOTo
BMXOay

<100 MA

CwurHan noriyHoro "0"
CwurHan noriydoro "1"

Po3imMKHEHWIN CTaH TPaH3UCTOPHOrO Kitova
3aMKHEHWI CTaH TPaH3MCTOPHOrO Kro4a.

Bua HaBaHTaXeHHs!

AKTUBHA, iHOYKTUBHA

"anbBaHiYHa po3B'A3ka ANCKPETHOro BUXoady

Buxig ranbBaHI4YHO i30N1bOBaHWUI Bif, iHLUMX NaHLUIOTIB,
Hanpyra ranbBaHi4HO| pO3B'si3kn He MeHLwwe 500 B

1.3.3.2 PenennHunn Buxig

Tabnuusi 1.3.3.2 — TexHi4YHi XxapakmepucmuKu OUCKPemHUX 8UXIOHUX penelHUxX cuaHarie

TexHiYHa xapakTepucTuka

3Ha4YeHHs

KinbKicTb AUCKPETHUX BUXOAiB

1 (3a yMOBM 3aMOBIEHHS)

Twn Buxoay

[Mepemukatoyi KOHTaKTV pene

MakcmmanbHa Hanpyra kKomyTauil 3MiHHOro
CTPYMY (ZitoYe 3HaYeHHs)

220B

MakcumanbHe 3Ha4YeHHS 3MiHHOro CTpymy

< 8 A npu pe3ncTMBHOMY HaBaHTaXeHHi
< 3 A nNpu iHOYKTMBHOMY HaBaHTaXeHHi (cos¢@=0,4)

MakcumarnbHa Hanpyra komyTauii NOCTINHOro
CTpymy

Big 50030 B

MakcrMmarnbHe 3Ha4YeHHs NOCTIMHOro CTpPyMy npwm
KOMyTaUii pe3sUCTUBHUM HaBaHTaXXEHHAM

Bin TOMA oo 5 A

CwurHan noriyHoro "0"
CwurHan noriydoro "1"

Po3iMKHEHWIN CTaH KOHTaKTIB pene
3aMKHEHWI CTaH KOHTAaKTIB pene

["anbBaHiyHa po3B'sA3Ka AUCKPETHOIO BUXOAY

Buxig ranbBaHi4YHO i30N1bOBaHMI Bif iHLLUNX NAHLOrIB,
Hanpyra ranbBaHiYHOi po3B'a3ku He meHwe 1500 B

1.3.4 EnekTpuyHi aaHi

Tabnuus 1.3.4 — TexHiyHi XxapakmepucmuKu e/1eKmMpOXUB/IeHHSI

TexHiYHa XxapakTepucTuka

3HauyeHHA

Hanpyra 1BNeHHs 3MiHHOTO CTpyMmy

~Big 100 B no 242 B, 50 'y

CnoxvBaHa NoTyXHiCTb

4B-A

3axucT gaHux

EEPROM, cerHetoenektpniHa NVRAM
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1.3.5 Kopnyc. YMoBu ekcnnyaTtauii

Tabnuys 1.3.5 — Ymosu ekcrinyamauii

TexHiYHa XxapakTepucTuka

3Ha4YeHHsA

Twun kopnycy

Koprlyc 014 YyTONJ1€HOro LWMTOBOIro MOHTAaXy

"abapuTHi poamipwu (BxLLUXI)

48 mm x 96 mm x 106 Mm

MoHTaxHa rnmbuna

135 MM max

Bupi3 Ha naHeni

45+0,8 x 92+%8mm

KpinneHHs kopnycy

B enekTpowmtax

TemnepaTypHui giana3oH

-40°C ... +70°C

KnimaTnyHe BUKOHaHHS

BignoBiaae BukoHaHHo rpynu B4 srigHo 3 AACTY IEC
60654-1:2001, ane Ansa pobotn npu Temneparypi Big MiHyC
40 °C po nntoc 70 °C.

ATmMOCepHUIM TUCK

Big 84 no 106.7 klNa

Bibpauis 3 yactototo Ao 60 'y 3 amnnitygoto 4o0,1 Mm
MpuMiLeHHs 3aKkpuTe BUOyxo-, noxexobesnevHe
[MonoXeHHs nig Yac MOHTaxy Byab-ske
CT1yniHb 3axucTy IP30
Maca < 0.25 kr
1.3.6 3a crivikicTio 00 MexaHiyHoro BrnnuBy BonbTMmeTp IMM-1 BignoBigae BukoHaHHO 5 3rigHo 3 TOCT
22261.

1.3.7 CepegHin 4YaCc HanpautoBaHHS Ha BiAMOBY 3 ypaxyBaHHSAM TEXHIYHOro OOGCryroByBaHHS,
perrnameHToBaHOro NocibHMKOM 3 ekcnnyaTaluii, - woHanmeHwe 100 000 roguH.

1.3.8 CepegHilt yac BigHoBneHHs npauesgatHocTi INM-1 — He Ginblue 4 roauH.

1.3.9 CepepgHin TepmiH ekcninyaTtauii — He meHwe 10 pokis.

1.3.10 CepepHii TepmiH 36epiraHHs — 1 pik B ymoBax rpynu B3 3rigHo 3 ICTY IEC 60664-1:2001.

1.3.11

I3onAuia  enekTpu4HUX naHutoria

INMM-1 wopo kopnycy Ta Mix cobol npu Temnepatypi

HaBKONULLHBOro cepeaoBuLla (20+5)°C Ta BigHOCHOi BonorocTi noBiTps 40 80% BUTpMMYE NpOTArom 1 XBUNUHK Jito
BMNPOOYBanbHOro Hanpy>XeHHs CUHycoigansHoi dopmn yactoToro (50+1) 'y i3 YHHKUM 3HaYeHHsm 500 B.

1.3.12 MiHiManbHO AONyCTUMWI eNeKTPUYHWUIA onip i3onAuii Npn TemnepaTypi HaBKOMMWLLHBOTO cepeaoBuLla
(20£5)°C BigHocHoi BonorocTi nosiTps Ao 80% craHoBWTbL He MeHLwwe 20 MOwm.

1.4 3aco6u BMMipIOBaHHS, iIHCTPYMEHT Ta npunaaas

Mepenik npunagas,

HeOoOXiQHOrO [Ons  KOHTPOM, pPeryntoBaHHs,

BMKOHAHHSA pPOBIT 3 TEexHiYHOro

obcnyroByBaHHSA BONbTMETPA, HaBeaeHO B Tabnuui 1.4.

Tabnuusa 1.4 - [lepenik 3acobie eumiptogaHHs, iHCmMpymeHmy ma npunaddsi, siki HeobxiOHi O0nsi obcry2o8y8aHHs

gonrbmmempa IMM-1

HalimeHyBaHHS 3ac00iB BUMipOBaHHS,
iHCTPYMEHTY Ta nNpunagas

MpusHayeHHs

1 BonbTmeTp yHiBepcanbHuin L300

BumiptoBaHHS BUXigHOro curHany

2 OudbepeHuianeHni BonbtMeTp B1-12

3agaBay curHany Ta BUMIpOBaHHS BMXiZHOIO curHany

3 Meraommetp ©4108

Bumip onopy isonsuii

4 TNiHueT Mmegu4Hnn

[MepeBipka AKOCTi MOHTaXy

5 BukpyTka

Po36upaHHs kopnycy

6 M'sika 65a3b

OuuLeHHs Big nuny Ta 6pyay

1.5 MapkyBaHHA Ta naKkyBaHHA

1.5.1 MapkyBaHHS iHgukaTopa BMKOHaHO 3rigHo 3 COY-H MNPMK-902:2014 Ha Tabnuyui , sika KpinuTbcs Ha

TUINBHIN CTOPOHI BUPOODY.

1.5.2 TnombGyBaHHs BoONbTMETPA NIANPUEMCTBOM-BMPOOHMKOM Mif 4Yac BUMNYCKYy 3 BUpPOOHMUTBA He

nepeabayeHo.

1.5.3 MNakyBaHHs iHgukaTopa Bignosigae sumoram COY-H NMPMK-903:2014.
1.5.4 BonbT™MeTp BigNoBigHO A0 KOMMMEKTY NOCTavyaHHSA ynakoBaHWI 3riAHO 3 KPECINEHHSMM NignpuemMcTaea-

BMpOGHUKa.
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2 NMpusHavyeHHA. PyHKUiOHaNbHI MOXIUBOCTI

Cmpykmypa eosnbmmempa I[IM-1 3a donomoz20t0 KOHgbicypauii Moxe 6ymu 3MiHeHa
makum YUHOM, W0 MOXXymb 6ymu eupiweHi maki 3ada4yi aemomamu3sauii:

v BMMipHUMK-BONbLTMETP OOQHOrO NapameTpa 3 curHanisauieto MiHiMyMy Ta MakcuMymy
v TMpucTpili curHanisadii, 4BONO3ULINHOIO KepyBaHHS

BHyTpilwHA nporpamHa nam'ate BonbTMmeTpa IMM-1 MiCTUTL Benuky KinbKiCTb CTaHOapTHUX YHKLINA
HeoOXiAHUX ONA yNpaBriHHSA TEXHOMOMYHMMM NpouecaMy Ta BUPILIEHHS GinbLUOCTi iHXEHEPHUX MPUKNagHUX
3aBOaHb, HaNpuknag, Takmx aK:

® MOPIBHAHHSA pe3ynbTaTy NepeTBOPEHHS 3 yCTaBKaMU MiHIMYM i MakCUMYyM, i CUrHanisauito BigXuneHs,

® nporpamHe KanibpyBaHHsi KaHany 3a 30BHILUHIM eTaroHHMM [)KePErioM aHarnoroBoro curHany,

o Lndposa dinbTpauia (Ana ocnabneHHs BNAnBY NPOMUCIIOBUX NEPELLKOA),

® LLIMATKOBO-MNiHiMHa iHTepnonsauia BXigHoro curHany no 20-Tn Toukax,

e MacluTabyBaHHS LUKanv BUMipIOBaHOro napamMeTpa,

® KOHpirypyBaHHs noriku po6oTu BUXigHOrO QUCKPETHOrO NPUCTPOIO,

e niHiiHe NepeTBOPEHHSA BXiAHOrO aHarioroBoro napameTpa Ha aHanoroBui BuXig npuctpot (y pasi
3amoBIeHHS onuii aHanorosoro Buxogy AT) Ta 6araTo iHLworo.

BonbtmeTp INM-1 KOoHirypyeTbcs 3a AONMOMOro nepenHboi naHeni npunagy abo yepes iHTepdenc RS-
485 (npoTtokon ModBus).
MapameTpu koHdpirypauii BonsTmeTpa INIM-1 36epiratoTbcsi B He3anexHin nam'aTi.

3 KOHCTpyKUia BonbTMeTpa Ta NnpuHUMn poboTun

3.1 KoHCcTpyKLUis BonbTMeTpa

Ha nepegHin naHeni BonbTMeTpa pPO3MiLLLEHO:

- Uudpposuin gnucnnen,

- InankaTopm yctaBok MIN-MAX TexHonoriyHoi curHanisadwii,
- IHaMKaTOp CTaHy OUCKPETHOro BUXOAy,

- IngukaTop poboTu iHTepderncy,

- Knasiwi nporpamyBaHHs.

Ha 3agHin naHeni BonbTMeTpa po3MilLieHi NPYXMHHI po3'eM-KremMu A5 30BHiLLHIX 3'€éAHaHb.

BumipsiHe
3HaYeHHS
BXIAHOTO IHOvKaTopU
napameTpa ‘ BONLTMETP TEXHOMOTIYHOI
curHanisauii
IHankaTop
po6oTun
iHTepdbency
Knasilwi
IHamkaTop nporpamyBaHHs
cTaHy avr g K1
OVCKPETHOTO 4D MIKPOA
BMXxoay

PucyHok 3.1 — 3oeHiwHil suensid eonsmmempa IMM-1

3.2 NpusHayveHHA undpoBoro gucnnesa

Lincpposuit gucnnen sonstmetpa IMNM-1 y pexxumi POBOTA iHOWKY€E 3HAYEHHS BUMIPIOBAHOT BEMUYNHM.
Y pexumi KOHOINYBAHHA undposuii gucnnen BigoGpaxae piBeHb KOHQirypauii, notiv HoOMep MnyHKTY
MEHI0, NoTiM, 6riMMaioun, 3Ha4eHHsi NnapameTpa BUOPaHOro NYHKTY MEHIO.
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3.3 MpusHayveHHs cBiTNOAIOAHMX iHOUKATOPIB

e [HOuKaTop A
BigxuneHust MAX.

CaiTutbCH,
BigxuneHHs MIN.

elHaukaTtop V¥

e [HaukaTop K1

Bnumae,
BcTaHoBneHe Ha [K.

3.4 MNpunsHa4vyeHHs Knasiw

e lHaukaTop IHT

eKnagiwa[A]

AKWO 3anuc  KoHdirypauii

SAKWO 3HAYEHHS BUMIPIOBAHOI

CBIiTUTbCH, SKWO 3HAYEHHS BUMIPIOBAHOI BENUYMHM MEPEBULLYE 3HAYEHHS curHanisauii

BENUYMHM MEHLIEe 3HA4YeHHs curHanisauii

CBiTUTbCH, AKLLO YBIMKHEHO ANCKpeTHMI Buxig DO.

BiAOyBaeTbCs 4Yepe3 nporpamHe 3abesneyeHHs,

Knasiwa "bBinbwe". Mpn KOXHOMY HaTUCKaHHI Liel KnaBili 3AiNCHIETBCA 36iNblUEHHS

3HaYeHHs napameTpa, WO 3MiHIOETbCA. [lpy yTpuMaHHi Uiei Knasiwi B HaTUCHYTOMY
NOMNOXeHHi 30inblUeHHS 3Ha4YeHHs1 BiabyBaeTbca 6e3nepepBHO.

eKnasiwa [V]

Knasiwa "MeHwe". Tpyn KOXHOMY HAaTUCKaHHI L€l KnaBiWwi 3AINCHIOETECA 3MEHLUEHHS

3Ha4YeHHs NapameTpa, WO 3MIHIETLCA. YTPUMYIOUM L0 KnaBily, Y HAaTUCHYTOMY MOMOXEHHI
3MEHLUEHHs 3Ha4YeHHs BiabyBaeTbca 6e3nepepBHo.

eKnasgiwa [O]

Knasiwa npusHaveHa AN BUKNWKY MEHIO KOHQirypauii, Ana nigTBep)KeHHs BUKOHYBaHUX

Jin abo onepaui i ansa dikcauii 3HaveHb, Lo BBOAATLCA. Hanpuknaa, nigTBepaxeHHs Bxogy
B pPeXuUM KOHirypauii, dikcauisi BBe4eHOro 3Ha4yeHHs napameTpa, Lo 3MiHIOETbCS i T.4.

3.5 CTpykTypHa cxema BonbTmeTpa IMNMM-1

Al - BXiaHWiA BUMiptoBanbHUn
KOHTPOMNEMUIA NnapameTp

XKuenexHs ~ 230 B
=24B

MocnipoBHun iHTepdenc
RS-485: KoHdpirypyBaHHs, npui-

P

MIKPO-
KOHTPOIIEP:

- anroput™ o6pobku
BXiAHOro curHany;

- KOHdirypauis

- umdpposa obpabka
AaHux

MaHHs, nepefada Komanz i gaHux

J—

N

BUMIpIOBanNbLHOrO KaHany;

MaHenb iHaukauii i
Knasiatypu

AO - AHanorosui Buxia
[MNepeTBopeHHSA

DO - guckpeTHui BUXig
Mpautoe no 3apaxin
KopucTyBayem noriui pabotu

A

PucyHok 3.2 — CmpykmypHa cxema gonismmempa I[M-1

3.6 PyHKUiOHanNbHa cxema BonbTMeTpa IMM-1

Al Bnok Hopmanusauii
e

1 macwrtabyBaHHs

Mogyne

MepexeBoro 06MiHy

!

Bnok
PV

onepaTuBHOrO
ynpaeniHHA i

KoHpurypauii

Onuii
s .
MepetsoptoBa
aHanoroBoro BUXoay > AO
NorivHunit 6nok:
- NPUCTPIV
NOPIBHSAHHS, > DO
- curHanisatop
Onuii

PucyHok 3.3 — @yHKujoHanbHa cxema gonsmmempa IMM-1
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3.7 NMpuvHUMn po6otn BonbTMeTpa IMM-1
3.7.1 NMpuHUMN po60oTHU BIOKY 06POOKM aHANOroBoro Bxoay

Y BonbTMeTpi IMM-1 MoxHa NigKIoyYMTM OAWH aHanoroBMW BXIOHWA CUrHam, SKMA MNpUAMacTbCA
yHKUiOHanbHUM 6r1okoM HopManisadii Ta MacluTabyBaHHs.

AHanorosi curHanu nNepeTBOPITLCA Ha UMdpoBy ¢dopmy Ta 06pobnsatTbes BignoBigHMMM Griokamm
HopMmanisauii Ta macwrtabyBaHHA. Ha pucyHky 3.4 nokaszaHo cxemy o6po6kM aHanoroBoro BXxoay.

Ha pyCyHKy NPUAHATI Taki NO3HAYEHHS:

1. ®inbTp iMNynbCHUX nepelwkon. BukopucToByeTbCA ANA NpuAOyLWEHHSA IMNYNbCHUX MNepeLuKosn.
BusHauaeTtbca napametpoM AIN1.05 "MakcumanbHa TpuBanicTb iMNynbCHOI nepelikoan”. AKWO B AKOMYCb LMK
BUMIpIOBaHHS1 TEXHOJOMNYHOrO napameTpa BUsIBfIEHa MOro 3MiHa, To nepeabavaeTbCs MOXIMBICTL Aii nepeLwkoam i
BMXIOHWMIM curHan cdOopMYeETbCS (3 ypaxyBaHHAM YyCepeOHEHHS BUMIpPHOBANbHUX 3HA4YeHb) MiCNA  3aKiHYEHHS
BCT@HOBMNEHOrO Yacy TpuBanocTi nepewkoan. PoboTa paHoro oinbTpa BHOCUTbL [A0OAATKOBE TPaHCMOPTHE
3anisHeHHs B CUCTEMY peryrnioBaHHs, sike OOPIBHIOE Benu4uHi napametpa "MakcumanbHa TpmBanicTb iMMynbCHOI
nepetukoaun”. Tomy 3aexau NOTPiIGHO NparHyT! MiHIMi3yBaTu Lew napameTp.

2. Moaynb Hopmani3auii curdHany. Mogynb Hopmanidye aHanoroBuv BXigHuI curHan. Baxnwusotro
yHKUiE MOAYNst € KOHTPONb AOCTOBIPHOCTI AaHUX. Y pasi Buxody aHanoroBoro curHany Ha 10% gianasoH, skui
BCTaHOBINIOETLCA MpU KanibpyBaHHi BONMbTMETpa, MOAYMb NOCKIAe CUrHamn BofibTMETPY NPO HEOCTOBIPHICTb AaHUX
y kaHani. MNpu ubOMy, SKWO CWUrHan HWxYe pgiana3oHy 3MiHM Ha uudposoMy Aucnnei ropMTbEi‘ rL, npu
nepeBULLIEHHI JaHOro Aianas3oHy Ha umMdpoBoMy Auchnel ceitnteeat rr H. B o6ox BMUMNagKax reHepyeTbcs nogis
"po3puB niHii 3B'A3Ky 3 AaBayom".

3. Napametpu kanibpyBaHHA. BusHauvatoTbca napametpamu CLI.O0 «KanibpyBaHHA no4aTKOBOro
3HayeHHs wWwkanu aHanorosoro Bxody» Ta CLI.01 «KanibpyBaHHS KiHLEBOro 3Ha4YeHHS LUKanuM aHanoroBoro BXogy».
Bu3HayaoTb TOYHICTb kaHany Ta 3MiHIOKTBCS NpY 3aMiHi AaBada abo nepexopi Ha iHWWKA Tun gaeada. JoknagHiwe
npo kanidpyBaHHA aHanoroBMx BXo4iB AUBITbCA B po3Adini 5 uboro nocibHuka.

4. EKCnoHeHTHuM inbTp. PiNbTp BMKOPUCTOBYETLCA ONA NPUAOYLLUEHHS Mepewkod, a TakoxX Ans
NpuayLLIeHHA «OpsI3KOTY» iHAMKaUiT (Y4acTi 3MiHM nokasaHHA BONMbTMETpPa Yepe3 KONMMBaHHSA BXiAHOro napameTpa).
BusHauaeTbca napameTtpom AIN1.04 "lMocTiiHa Yacy umdposoro dinbTpa”.

5. Mogynb macwTtabyBaHHA curHany. Mogynb niHeapusye Ta macwTtabye BXigHWMA curHan 3rigHo 3
3a[aHOi KOpMCTyBavyeM HOMiHamNbHOI CTaTUYHOI XapakTePUCTUKN AaBaya, SKMiA NigknoyeHnn o uporo Bxogy. Came
B LIbOMY MOAYri BUOMpaeTbLCa TN NiOKMOYEHOro A0 KaHany Aasava. KopuctyBay Mae MOXNMBICTb MiHeapu3yBaTyh
CWrHarmn 3a BnacHO KpYBOIO NiHeapu3auji.

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

7. Moaynb Kopekuii aHanoroBoro sxogy. Y LbOMy MOAyni CUMrHan, nepeTBOpeHuin nonepeaHix bnokax,
3MilLlyeTbCsl Ha 3agaHe kopucTtyBaydem (piBeHb COR) 3HauyeHHsi. 3HayeHHs KOpekuii MiACyMOBYETbCHA BXiOHUM
curHanom abo BigHIMaeTbCs Big BXiQHOMO curHany, 3anexHo Big 3HaKy KoedilieHTa KopekLii.

PucyHok 3.4 — briok-cxema 06pobku aHarno208020 8xo0y
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3.7.2 lliHeapu3auisi aHanoroBux BxoaiB

®yHKUiA niHeapu3auil BWKOHYETbCS  pyHKUiOHaNbHMM 6Gnokom HopManisaudii Ta MmacliTabyBaHHS.
JliHeapu3auis gae MOXIUBICTb peanbHOro isnYHOro YSBNEHHS HEMiHIMHUX BUMIPIOBaHNX NapamMeTpiB.

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

Mpw iHgMKauii niHeapn3oBaHOI BENNYNHMN BM3HAYanNbHMMN NapaMeTpaMmmn € novaTkoBe i KiHLEeBe 3HaYeHHs
WwKkanu (BiACOTKOBE BiAHOLIEHHA A0 Aiana3oHy BUMIPIOBaHHS), NMOMOXEHHA AeUMMarnbHOro PO3AiNnbHMKA, a TaKox
eKBiANCTaHTHI OMOpPHI TOYkK NiHeapu3adii. Kpyea niHeapusauii Mae «3anomMneHHs» B ONOPHUX TOYKax.
3.7.2.1 NMapameTpwm niHeapu3sauii

MapameTpu niHeapu3sadii dyHKUiOHanbHOro 6r10Ky HopManisauii maclTabyBaHHs Taki:
KoHdpicypauisi hyHKUYioHanbHO20 6710Ky

AIN1.00 = 0009 - Tvn wkanu - niHeapnsoBaHa
AIN1.06 - KinbkicTb ginsHoK niHeapuaauii

A6cyucu onopHUX Mo4okK niHeapu3ayii

LNX1.00 Ab6cumca noyaTkoBoro 3HavyeHHs (% Big BXigHOro curHany)
LNX1.01 Abcumca 01-i ginsiHkn
LNX1.02 Abcumca 02-i AinsAHku
LNX1 .18 Abcuunca 18-i AinsHku
LNX1.19 Abcumca 19-i ginsAHku

OpduHamu onopHUX MOYOK NiHeapu3auii

LNY1.00 OpgnHaTa no4aTKkoBOro 3Ha4yeHHs (curHan y Tex. og. Big -9999 no 9999)
LNY1.01 OpanHaTta 01-1 ginsiHkn
LNY1.02 OpanHaTa 02-1 ginsiHkn
LNY1 .18 OpaunHaTa 18-i ainsiHku
LNY1.19 OpagnHaTta 19-i ginsHkm

3.7.2.2 Bu3aHa4yeHHs ONOpHUX TOYOK JiHeapu3auii

3.7.2.2.1 BusHa4eHHs Kinbkocmi QinsiHoK fniHeapusauil

Micns BM3Ha4YeHHst HeoOXigHOI KINbKOCTI AiNsHOK niHeapu3auii HeobxigHO 3agaTu noro y napameTpi
AIN1.06.

Bnbip HeobXxigHOI KinbKOCTI AiNSHOK niHeapu3auii 34iACHI0ETbCSA 3 MipKyBaHHSA 3abe3neveHHs1 HeoOXiaHoT
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 (hi3MyHy BenuumHy 3 BigNOBIOHMX PyHKUIOHaNbHUX (rpagyBanbHMX) Tabnuup. Lie MoxHa 3pobutn Takox
rpadivHo 3 BignNoBigHOI kKpMBOI (MpU HEOOXiAHOCTI iIHTepnonoBaT) i BCTAHOBUTW 3HAYEHHS Ansi BiANOBIAHOT ONOPHOT
BennYnHM BXigHoro isnyHoro curHany Xi (B8 %, Big 00,00% o 99,99%).

3.7.2.3 NMpuknaau niHeapu3auii curHanie

Mpuknaa 1. NiHeapusauis curHany, Wwo nogaeTbcs Ha hyHKUiOHaNbHUA GNOK
HopMmanisauii Ta MaclwTabyBaHHA, NnpeAcTaBrieHa 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, NiHeapuzoBaHa
A B TEXHIUHMX OMHMLISX npeacTaeneHa rpadiuHo apakTepucTuKa
Opaurara G99, G Fismimsmin = = = « = 2 el o v n = n o spn—— . . = o o o sy
31 AingHkn - .
s e & 8 S e 6 el & S 3-9 '
750.0 \OPA_V'HaTa ' AinsHKa !
2-1 ainsiHKK : '
2-a . .
OpauHata ainsiHka ! '
1-i ginsHkA 390 Qfmrrnaz=-z A ! :
' . ' 100 %
1 : : " BxigHoro
a '
pinshka  » Aeyuca + ABcuuca Aboynca | ,CUTHATY
, 1-1 ginaHkn : 2-1 AiNAHKK 31 AinsHKY _ .
Mouarose 20.00 60.00 99.99 X, %

3HaYeHHA

PucyHok 3.5 — pagpik niHeapu3oeaHo20 cueHamny
3.7.3 NpuHUMN chopMyBaHHA aHaANOroBoro BUXoQy

BonbtmeTp IMNMM-1 mae oguH aHanorosun BYXig (3a yMOBM 3aMOBIEHHS), AKUIA NPaLOE B PEXUMI MiHINHOTO
nepeTBopeHHs (NpsimMa nepefaya 3 macliTabyBaHHSIM) BXiIHOrO cUrHany Ha BuXig.

Y pexumi niHINHOro NepeTBOPEHHS BUXIOHWA aHanoroBWii CUrHam MoOBTOPKE BUMIpIOBaHy BenuuuHy PV,
korm AIN1.01=A0T.02 i AIN.02=A0T.03.

Y pexumi macwTabyBaHHS BMXiOHWI aHanoroBuin curHan Oyae ccopMoBaHWMi 3anexHo Big napameTpis
AQOT.02 ta AOT.03, Ak 306paxeH0 Ha pUcyHky 3.6.

[xepeno
aHanoBoro curHany Brnok o6po6kun AO Buxia AO

Tex.on % piana3oHy AO
—

PucyHok 3.6 — Poboma 6110Ky aHaro208020 8UBEOEHHST y PEXUMI TiHIlIHO20 nepemeopeHHs

3.7.4 MpuvHUMN PpOo6OTHN ANCKPETHOro BUXoay

OunckpeTtHun Buxig DO € BinbHO-NporpaMmoBaHnM, TOGTO MOXe BUKOHYBATK Pi3HY JOriKy poboTw.

MpuHUMN pobOoTK NOriYHOro YCTPOK NokasaHuin pucyHky 3.7. Onsa guckpetHoro Buxogy DO1 3apgaHa norika
poboTn — y 30Hi MIN-MAX. To6T0, Ha Buxoai opMyeTbCA NoridyHa OAMHULS, KON BXIAHWIA cUrHan 3HaxoauTbCsl MiX
yctaBkamyt MIN i MAX. 3HaueHHs LMx BCTaBOK BCTAHOBMIETHCS B NyHKTax MeHo 03 Ta 04.

BuxigHuiA curHan norivyHoro nNpucTporo Moxe OyTu cTaTuYHMM abo iMNyNbCHUM (OUHaMIYHUIA) i3 3agaHo
OOBXMHO iMNynbey. MNpu cTaTMdHOMY BUXIOHOMY CUrHanmi NOriYHUA NPUCTPIN PopMy€e NOFiYHY OANHWLIKD MPOTSroM
yacy, Konv napameTp BXOOWUTb OO 30HW 3agaHoi noriku poboTu. Mpu iMnynbcHOMY BUXIOHOMY CUrHani LOBXUHA
BMXIOQHOrO iMMynbCy 3agaeTbes y nyHkTi meHto 02. Ha pucyHky 3.7 iMnynbCHUIA curHan 306paxeHo Cipoio 3anvBKOIO 3
Yacom TpmBanocTi imnynbecy T.

Bwuxig, noriyHoro npuctpoto (0/1) nogaeTbca Ha AMCKpeTHUI Buxia, wo dopmye ctaH pene BUMK. Takox
3HaYeHHs1 BMXOAY JOrYHOro NPUCTPOIO 3anucyeTbes B pericTp 4 (ave. Tabn. B.1).

Noriynnin npucTpin 1

Mopi i, ‘0 CUrHany 3i BCT MIN-MAX DO1

PV1 00.tP=0003 Jorika po6otu - 8 30Hi Min-MAX

02. H=MAX

03.HS=HIST \\ /
01. L=MIN [/ S —

®DopmyBaHHA BUXiAHOTO curHany komnaparopa 1

04.7M=T ©

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

4.1 EkcnnyaTauinHi obMeXeHHs nig 4Yac BUKOPUCTaAHHA BONbTMeTpa

4.1.1 Micue BctaHoBneHHs BonbTmeTpa IMNMM-1 mae BignoeigaTv TakMm ymoBam:

- 3abesneyyBaTy 3pyyHi yMOBW ANs 0BCNYroByBaHHS Ta AEMOHTaXY;

- Temnepartypa Ta BiAHOCHa BOJOrMCTb HaBKOMNWLUHLOIO MNOBITPS Mae BiANOBIAATU BUMOram KriMaTU4HOro
BMKOHaHHA npunagy;

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

- HanpyXeHiCTb MarHiTHUX NoniB, BUKIUKAHUX 30BHILLUHIMW AXepenamu 3MiHHOro cTpymy 4dactoTtoto 50 Iy
ab0 BUKMUKaHMX 30BHILLIHIMW )XepenamMun NOoCTINHOro CTPyMy, He NoBMHHa nepesuLlysaTtn 400 A/m;

- NapameTpu 3axucTy Big Aii Bibpauii noBuHHI Bignosigaty knacy V.6.H 3rigHo ACTY IEC 60654-3:2001.

4.1.2 Tlpwv ekcnnyaTauii BOfbTMETpa HeobXiAHO BUKIIOUYNUTI:
- MNonagaHHs cTpymonpoBsigHoro nuny abo pianHu BcepeauHy npunaay;
- HasiBHiCTb CTOpOHHiIX NpeameTiB nobnu3y npunagy, Lo NoripLwyoTb MOro NPUPoOaHE OXOMNOMKEHHS.

4.1.3 Mig 4ac ekcnnyaTauii HeobOxigHO cTexuTM 3a TuMm, WOO nig'egHaHi 4o npunagy OpOTU He
nepenamMmyBanucs y MiCLUsiX KOHTaKTy 3 KNnemamu Ta He Manu NOLUKOKEHb i30NnsLii.

4.2 NiproToBKa BosfibTMETpPa A0 BUKOPUCTAHHA
4.2.1  3BiNbHITb BONbTMETP Bif NaKyBaHHS.

422 lMepen novyaTkomM MOHTaXy HeobXigHO BUKOHaTW 30BHILWHIM orngA. [Npu Lpomy 3BepHyTH ocobnuey
yBary Ha YMCToTy NMOBEPXHi, MapKyBaHHA Ta BiACYTHICTb MEXAHIYHNX YLLIKOAKEHb.

4.2.3 YBATIA!l! Mpw nigkntoyeHHi BonbTMmeTpa INMM-1g0TpMMmyBaTUCh BKasiBOK 3axofiB 6e3neku po3ainy
6.2 uiel iIHCTpyKLji.

4.2.4 KaGenbHi 3B'a3ku, wo 3'egHytoTe BonbTMeTp IMM-1, nigkntoyaloTbCs 4epe3 KremMu CromyYHuX
po3'eMiB BiAMOBIAHO A0 BUMOT YMHHKX "paBun NpucCTpoto enekTpoycTaHoBOK".

4.2.5 MigkntoveHHs BxoaiB-BuMxoaiB Ao BonbTMeTpy IMM-1 BUpobnsitoTh BiANOBIAHO A0 CXEM 30BHILLHIX
3'eQHaHb, HaBedeHUX y gogatky b.

4.2.6 [Mpun nigknoYeHHi NiHin 3B'A3Ky 40 BXiAHMX Ta BUXIOHUX KNeM BXWBaWTe 3axoAiB WOoA0 3MEHLLEHHS
BMIVBY HaBEAEHUX LUYMIiB: sukopucmosyltime BXigHi Ta (abo) BMXigHi LWymonogasniowydi inbTpy And BonbTMeTpa
(B T.4. MepexeBi), LLYMOMNOAABIIOYI PiNbTpY ANA nepudepinHMxX NPUCTPOIB, BUKOPUCTOBYINTE BHYTPILLHI LUEPOBI
inbTpK aHanorosux Bxodis BonbTMeTpa IMM-1.

4.2.7 He ponyckaetbca o6'egHyBaTtM B OfHOMY Kabeni (mXKryTi) naHutory, SkUMM nepenarTbest
aHanoro.i, iHTepdEeNncHi curHanu i CUNbHOTOYHI CUrHamnbHi @00 CUNBbHOTOYHI CUNOBI NaHutorv. Ons 3MeHLIEeHHs
HaBeJEHOro LWYyMy BiJOKpeEMTE NiHil BUCOKOT Hanpyru abo niHii, Wo BegyTh 3HAa4YUMi CTPYMW, Bif iHLUMX NiHiRA, a Takox
YHUKanTe napanensHoro abo 3aranbHOro MiaKMiOYEHHS 3 NiHISMU XUBNEHHS NPUY NiOKMTHOYEHHI O BUCHOBKIB.

4.2.8 HeoOxigHiCTb ekpaHyBaHHA KabeniB, SkMMU nepedaeTbecs iHOpMaLis, 3anexuTb Bid OOBXWHU
kabenbHNX 3B'A3KIB i PIBHA MepeLukod y 30HI Npoknagku kaben. PekoMeHOyeTbCH BUKOPWCTOBYBATM 30O
TpyOKM, KaHanu, NoTk1 abo ekpaHOBaHiI MiHii.

429 [Ona 3abe3neveHHss cTabinbHOi poboTM obnagHaHHA KOMMBaHHA Hanpyru Ta 4acToTu
enekTpoMepexi XUBMEHHs1 MOBUHHI 3HAXOOUTUCS B MeXaxX TeXHIYHUX BMMOr, 3a3HayeHux y posgini 1.3, a ana
KOXXHOTO CKIaZloBOro KOMMOHEHTA CUMCTEMM — BiAMOBIAHO A0 iX nocibHMKiB 3 ekcnnyaTauii. MNpu HeobxigHocTi ons
6e3nepepBHUX TEXHOMOTYHMX NPOLECIB NOBUHEH ByTW nepeabadeHnii 3axuncT Big, BiakntoveHHs (abo Buxoay 3 nagy)
CUCTEMM Nofadi eNeKTPOXUBIIEHHA — BCTAHOBIEHHAM mxepen 6e3nepebiliHOro XX1BMeHHs.

4.3 Pexum POBOTA

Mpunaa nepexoounTb y Lew pexnm wopasy, KOonvm BMUKAETbCS KMUBMEHHS. 3 LIbOro PeXMMy MOXHa nepentu
B pexum KOHOINYPYBAHHA.

B npoueci pobomu MOXHa 30iACHIOBATU MOHITOPUHI, TOOTO. Bi3yanbHO BIOCTEXYBAaTU BUMIpOBaHY
BeNMYUHY BCIX KaHaniB (NOTOYHI 3HauveHHs1).Kpim Toro, MoxHa BiACTeXyBaTW Ha CBITNOAIOAHMX BONbTMETpax
CUrHanu TEXHOMOrYHOI curHanisauii nNpu nepeBuLLEeHHI BepxHbOi abo HWXHLOI Mexi BigxuneHHsl. Takox 3a
[AO0MOMOrOI0 CBITNOAIOAHMX BONMbTMETPIB MOXHA CnocTepiraTv 3a CTaHOM AUCKPETHUX BUXOAIB.
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4.4 Pexxum KOH®IN'YPYBAHHA

3a gonomoroto pexumy KoHdpirypyBaHHs BBOOSATb MapaMeTpu BXiOHWX CUrHanis, napameTpu curHanisawii
BiOXWNeHb, MapameTpu TWUMy yNpaBeriHHS, MapamMeTpu MepexHoro OoOMiHy, MmapamMeTpu BWUXOAIB Ta CUCTEMHI
napameTpu.

MapameTpu po3gineHi Ha rpynu, KoxHa 3 SKMX Ha3nMBaeTbCs "piBeHb". KoxHe 3aaHe 3HayeHHs (enemeHT
HanawTyBaHHS) Y LMX PiBHAX Ha3MBaeTbCa "napameTpom”. MNapameTpu, WO BUKOPUCTOBYOTLCS Y BonbTMETpI INMM-1,
3rpynoBaHi B oAvHaAuUsTb PiBHIB Ta npefcTaBneHi Ha giarpami (pucyHok 4.1). MNpusHayeHHs piBHIB KOHMirypauii
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 ponowmoroto knasiw nporpamyBaHHs [A][V] Ha gucnnei BeecTn naponb «0002» Ta kopoTKOYacHO
HaTUCHYTU knasiwwy [O].

YBArA!
Akwo naponb He BBeAEHO —BONbTMETP nepenge y pexum POBOTA. )
AKwo naponb BBEAEHO NPaBUbHO -BONbTMETP nepenge y pexum KOH®INYPALIIL.

s S Mepexia sinbysaeTbes
§ 8 @ posroTpusanum, Ginblue 3 cekyHa,
o HATUCKaHHAM KHOMKK “MeHI0” i BBiA naponto
a l “0002" Ha uncppoBoMmy iHAMKaTOPI
0002
A|N1 RS \/ .............. > <> [SYS| = [SAVE] =———>
S
28 ©
= ~—— (0000
:
g
=
S ©
“§l.8 (01 ] <—— [0000 (01 ] — [0000
5|32 A A :
Y | ™ 8 Micns esofly 3Ha4eHHs \
-] napamerpy “0001" i HATUCKAHHR
knasiwi “Bein” npunan
~—— [0000 oo Pobore

PucyHok 4.1 - Oiaepama pigHie KoHbieypauii ma HanawmyeaHb
4.4.1 KoHcbirypyBaHHA npunaany

Micns nepexoay B pexuM KoHQirypauii Ha uudpoBomy avcnnei 3'9BUTbCS Ha3Ba PiBHSA KOHdirypadii:
Al...LOAD. BubpaTtu BignoBigHui piBeHb knasiwamu «3Ha4y. A» Ta «3Hay. V¥ ».

Micnst BUGOpY NOTPIGHOro piBHA MOTPIBHO KOPOTKO HAaTUCHYTW KNasilly I'Ii,CI,TBepLI,)KeHHﬂ[O].l_liCJ'Iﬂ LLbOro Ha
aucnnei 3'aBUTbCs HOMEp Ta Ha3Ba NapameTpa.

BubpasLum noTpibHuin napameTp knasiwamu [A], [ V],LLlo6 3amiHNTK 3Ha4YeHHs1 napameTpa, HeobXiaHO 3HOBY
KOpOTKO HaTUCHYTU knagiLly [Q].

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

3a ponomoroto knaeiw [A], [VY], npu HeoOXigHOCTI, 3MIHUTM 3Ha4yeHHs BMOpaHOro napameTpa,
KOPOTKOYACHO HaTUCHYTU KnaBimy[O]— npuCTpii 3HOBY Nepenae B pexum Bubopy napameTpa.

3a gonomoroto knasilw nporpamyBaHHsi[A], [ V] BCTaHOBUTM HACTYMHUIA HEOOXIOHWIA 3MiHWU MYHKT MEHI, i
T.0. JOKW BCi HEOOXiAHI NnapameTpu Ha LIbOMY PiBHI KOHIrypauii He 6yayTb 3MiHEHI.

Ons Toro wo6 noBepHyTUCS 00 BUGOPY piBHSA KOHIrypaLii, HeobxigHO HAaTUCHYTU Ta yTPUMYBaTV NPOTArOM
2 cekyHa knagiwy[O].

Oani Bnbpatn HacTynHum piBeHb KOHirypauii, SkniA noTpibHO 3MiHWTW, i NOBTOPWUTM BUKMAZEHi BuLe
onepadii. | Tak 4OTN, 4OKM He ByayTb 3MiHEHI BCi HeoOXigHi napameTpu.

BuknukaTu piseHb SAVE «5Futy» Ta 3Gepertm BCi 3MiHM B eHeproHesanexHin nam'ati. MNpu 36epexeHHi
napameTpiB eHeproHesanexHoi nam'aTi BUXig 3 pexumy KoHMirypauii 34inCHIOETLCS aBTOMaTUYHO.

Akwo 3MiHeHi napameTpu He NOTPiOHO 30epiraTh B HesanexHiin nam'ati (napametpu 3GepiratoTbes B
onepaTuBHIN Nam'aTi), BUXiA 3 pexumy KoHdirypauii 3aiicHioeTbecst TpuBanum, Oinblie 3-X CekyHA, HaTUCKaHHSM
knasiLLi [O]a6o nicnst 3aKiHYeHHs! Yacy 2-X XBUMMH.
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4.4.2 NMpn3Ha4veHHA 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 ]:! 'l
aHarnoroBoro Bxoay
KanibpyBaHHs aHanoroBoro Bxogy CLI1 E 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 H | 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 HanawTtyBaHHA BonbTMeTpa 4epe3 iHTepdenc. 3anuc napameTpiB Ao
eHeproHe3arnexHoil nam'aTi. 3aBaHTaXXeHHs1 NnapaMeTpiB i3 eHeproHe3asnexHoi nam'aTi

KoHairypyBaHHA BoMbTMETpa MPOBOAUTLCS SIK 3 MepeAHbOoi naHeni BonbTMETpa, Tak i Yepes iHTepdenc
RS-485 3a ponomoroto nporpamHoro gogaTky MIK-koHdirypaTop (nowmpoeTbCcs 6€3KOLITOBHO).

MpoTokonom 3B'sA3Ky 3a iHTepcencom RS-485 € npotokon Modbus pexumy RTU.

LLlo6 yHMKHYTN HECaHKLiOHOBaHOro 3MiHM napameTpiB KOHirypaudii yepes iHTepdeic iCHye piBeHb 3axucTy
[ocCTyny [o pericTpiB KoHdirypauii. 3abopoHnTn abo 403BONUTM A4OCTYN A0 LUX PETICTPIB MOXHA 3 BEPXHbOTO PiBHS,
a TaKoX Yy pexumi KoHgirypaduii BonbTmeTpa.

4.4.3.1 Oo3Bin kKoHdirypyBaHHA Yyepe3 mepexy ModBus

[ossonu koHdirypyBaHHa no mepexi ModBus posBondeTbca Ha BepxHbOMY piBHi 3anmMcOM B pericTp
3Ha4YeHHs1 16 «1». Akwo uen pericTp 3HaxoauTbcs «0», TO KOH(pIrypyBaHHS Ha BEPXHbOMY PiBHi 3a00POHEHO.

3 nepenHbOi NaHeni BONbTMETPa PO3AinbHa 34aTHICTL MPOrpaMyBaHHSA 3AINCHIOETLCA Ha PiBHI KOHMIrypauii
LOAD npw Bubopi napametpa LOAD.00=0001.

HeobxigHO nam'ataTu, WO Micnsi 3aBaHTaXXeHHSA KOHdirypauii no mepexi, HeobXigHO 3pobutu 3anuc
napameTpiB eHepro3anexHoi nam'aTi.

4.4.3.2 3anuc napameTpiB eHeproHe3anexHoi nam'aTi

3anuc napamMeTpiB 40 EHEepProHe3aneXxHoi Nam'sTi 30iINCHIOETLCA HACTYMHUM YMHOM:

1) 3pobuTtn mogudpikauito BCix HEOOXiAHNX NapameTpiB.

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

3) HaTUCHYTH knaBiLuy [O].

4) Ha gucnnei NMAPAMETP 3'aBnaTtecs cumBonu "Su u", BKadywoun Ha Te, WO BiabyBaeTbca onepawis
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. MNicna 3anncy napameTp
SAVE.01 aBTomaTnyHo BcTaHoBneTbes 0000.

4.4.3.3 3aBaHTaXXeHHA napamMeTpiB 3 eHeprosanexHoi nam'aTi

[nsi 3aBaHTaXXeHHs NapaMeTpiB HanalTyBaHb KOPUCTYBayYa HeO6XiaHO:

1) BcTaHOBUTU 3Ha4YeHHA napameTtpa LOAD.01=0001,

2) HatucHyTu [Q],

3) Ha gucnnei NMAPAMETP 3'aBnaTteca cumBonu "Ld u", Bkadytoum npo Te, WO BiabyBaeTbCa onepauis
3aBaHTaXXEHHs1 HanalTyBaHb KOPUCTyBaya.

4) nicns 3a3HaveHux onepadin 6yayTb 3aBaHTaXeHi BCi HanallTyBaHHS KopucTyBaya. [licns 3aBaHTaxeHHs
napameTtp LOAD.01 aBTomaTn4Ho BcTaHoBsmntoeTbcsa y 0000.
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4.4.4 3aBaHTaXXeHHA 3aBOACLKUX HanawTyBaHb BOJIbTMETpa

[ns 3aBaHTaXeHHs napameTpiB HanawTyBaHHA NiANPUEMCTBa BUPOOHMKa (yCTaHOBKa 3aBOACHKMNX 3HAYEHb
3a 3aMOBYYBaHHAM) HEObXiAHO:

1) BcTaHOBUTU 3Ha4YeHHA napameTpa LOAD.02=000

2) HaTucHyTH knaBiwy[Q],

3) Ha agucnnei NMAPAMETP 3'aBnaTteca cumsonu "Ld F", Bkasywum Ha Te, WO BiabyBaeTbcs onepauis
3aBaHTaXXEeHHs 3aBOACHKMX HaNalTyBaHb.

4) nicna 3a3HayveHMX onepauin 6yayTb 3aBaHTaXeHi BCi 3aBOACHKI HanalwTyBaHHS. [licna 3aBaHTaxeHHS
napameTtp LOAD.02 aBTomaTn4Ho BcTaHoBmntoeTbes y 0000.

Heo6xidHo nam'amamu:

1) Wwo nicna 3aBaHTaXeHHs HamnawTyBaHb 3a noTpebu HeobXxigHO 3pobuTn 3annc napameTpis B
eHeproHesanexHy nam'atb (ave. posain 4.7.6), iHakwe 3aBaHTaxeHa iHdopMmauis He Oyae 3bepexeHa npu
BiJKIMIOYEHHI XXMBMEHHS BONbTMETPA;

2) nicnsa 3aBaHTaXe€HHSA 3aBOACHKMX HaNaLTyBaHb, HaNalTyBaHHA KOPUCTYBaya OyayTb BTPaYeHi;

3) AKWO 3annc y nam'aTb He MPOBOAMBCH, TO MICNSA BUMKHEHHS >XUBMEHHS, Y Nam'aTi 3anuwatbcs cTapi
HanawTyBaHHS.

4) 3aBOACHKI HANalTyBaHHA KOPUCTYBaY 3MiHUTU HE MOXe.
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5 KaniopyBaHHA Ta nepeBipKa npunapy

KanibpysaHHs npunagy 34iNCHIOETLCSA:

e Ha 3aBoai-BMpoOHUKY nig vyac BMnycky npunagy,
e KopucTtyBadem npm nigroToBLi Ao nepesipky (kanibpyBaHHS).

5.1 KanibpyBaHHA aHanoroBoro Bxoay

KanibpyBaHHsA BonbTMETpa NPOBOAWTBLCSA MOCH MiAFOTOBKM — KOHpirypauii napameTpiB aHanoroBnx BXoAis
(avB. popaTok).

Y pexumi KoHirypauii BCTaHOBITb Taki napameTpu:
-TUN aHanoroBoro BxigHoro curHany (nyHkT meHto AIN1.00),
- HUXKHSA MeXa po3maxy Lkanu (nyHkTn meHo AIN1.01),
-BEPXHSA MeXa po3maxy Lwkanu (nyHkTu meHo AIN1.02).

1)Migkntovitb o aHanorosoro Bxody Al BonbTmeTpa INMM-1 eTanoHHe AXepeno NocTiNHOro CTpyMy 3rigHo
3i cxemoto, npeacTaBneHot Ha puc. b.1.

2) Pexvm kanibpyBaHHsi NOYATKOBOIO 3HAYEHHS LUKanvM BUMIpY:

BcTaHoBITh Ha ekpaHi nyHkT [CLI]" KaniGpysaHHs aHanorosoro sxogy Al1", HatuchiTs [Q]Ta BcTaHOBITH [00]
"BcTaHOBNEHHS MO4aTKOBOrO 3Ha4YeHHs1 aHanorosoro BxoAy Al1". BcTaHOBITbL 3a fONOMOroto KanibpaTtopa BeNuynHy
curHany, wo signosigae 0% fiana3oHy. HaTucHiTh [0].

MoxxnuBi ABa BapiaHTX KanibpyBaHHs:

® py4He KanibpyBaHHs - HaTMcKaloum knasiwi [A] abo [ V], BCTaHOBITb Ha AUCNNEl 3HAYEHHS B TEXHIYHMX
oavHuugax, wo eignosigae 0% gianasoHy. HaTucHite [0];

e aBTOMaTuU4He KanibpyBaHHAi — HATUCHiITb ogHodacHo [A] Ta [V]. pu UBOMY MOBWMHHI OAHOYACHO
6nMMaTtn BonbTMeTpU curHanisauii A i V. MNoBTopHO HaTUcHITL knaBiwi [A] Ta [V]. Ha gucnnei mae
3acpikcyBaTuCh 3HadeHHs, o Bignosigae 0% AianasoHy.

3)Pexunm kanidbpyBaHHS KiHLIEBOrO 3HaYEHHS LLKaNy BUMiPOBaHHSA:

BcraHoBiTb [01] "BCTaHOBNEHHS KiHLEBOro 3HadeHHA aHanorosoro Bxoay Al1 (kaHan 1)". BcTaHOBiTH 3a
ponomoroto kanibpaTtopa BenuuuHy curHany, wo signosigae 100% giana3oHy. HaTtucHite [0].
MpoBeiTe kKanidpyBaHHSA aHanoriYHo A0 NyHKTY 2.

4) Ans 6inbw ToYHOro kanibpyBaHHSA KaHany NOBTOPITL onepadii 1 — 3 kinbka pasis.

HeobxidHo nam'smamu, wo nicns kanibpyBaHHs HeobxigHO 3pobwuTu 3anuc napameTpiB B
eHeproHesarnexHy nam'atb (B MeH KoHdirypauii BctaHoButn [SAVE.01] = 0001), B iHWwoMy Bunagky BBeaeHa
iHpopmalist He Byae 36epexeHa Npu BiAKIMIOYEHHI XNBINEHHS BONbTMETpA.

3AYBAXXEHHS1 3 ONEPALIA KAJIIBPYBAHHS

Y npoueci pydHoro kanibpyBaHHsi He NOTPIOHO To4HOI piBHOCTI curHanie 0% Ta 100% pfianasoHy.
Hanpuknag, MmoxHa npoBogutu kanibpyesaHHs ons curHanis 2% Ta 98% pianasoHy. Baxnueo nuwe Te, wob no
LUMPOBOMY BONBbTMETPY BCTAaHOBUTU 3HAYEHHS MakCMManbHO Onv3bke [0 BCTAHOBJIEHOrO 3HAYEHHSI BXiAHOMO
curHany.

Ons nigBuLEHHS TOYHOCTI BUMIPIOBAHHS BXiOHWX aHAaNoroBMx CWrHariB [OMycKaeTbCa kanibpyBaHHS
NpPOBOAUTY ANl BCbOrO NaHLora NepeTBOPEHHS CUrHany 3 ypaxyBaHHSM BTOPUHHMX NEPETBOPIOBAYiB CUrHanis.

Hanpuknag, ana BxigHoro kona: gaBady — nepetBoptoBad — BonbTMeTp IMM-1 mpkepeno eTtanoHHoro
curHany nigkniYaeTbecs 3aMicTb JaBada, a onepadisi kanibpyBaHHS BXiZHOrO curHany 3AilNCHIOETLCS Ha BONbTMETPI
INMM-1.

Ane B LbOMy BUNaaKy HeO6XigHO Nam'saTatu, Lo MOXIUBE N1LIe pyYHe kaniopyBaHHs!

http://www.microl.ua eI[TM-1 e ver. 13.39 e [TPMK.421457.068 PE e 1.05 e 30.01.2024



18

5.2 KanibpyBaHHA aHanoroBoro Buxoay

KanibpyBaHHa aHanoroBoro Buxo4y MPOBOAUTLCA MiCNsl MiAFOTOBKM - BCTAHOBMEHHS  BigMNOBiAHMX
nepemMmnyok Ha mogyni Buxoay (avB. puc. 5.1 Ta Tabn. 5.2).

PiBeHb kanibpyBaHHA aHanorosoro suxody mae Tpu napameTpu. Mapametp CALO.00 BUKOPUCTOBYETLCS
ANs iHgukauii aHanorosoro Buxogdy %. 3MiHIOI4YM 3HAYEHHS LibOro napaMeTpa MoXHa NPOBECTU NePEBIPKY BUXOAY.

MyHktn CALO.01 ta CALO.02 BUKOPUCTOBYIOTLCA ANA KanibpyBaHHS NOYaTKOBOrO Ta KiHLEBOrO 3HaYeHHS
aHanorosoro Buxogy. [opsaok kanibpyBaHHS HAaCTYNHWIA:

1) Nigknodite o aHamoroBoro Buxody AO BonmbTMeTpa eTanoHHUIA BUMIpIOBanNbHUA npunag —
MiniamnepmeTp NOCTINHOIo CTPyMY.

2) Y pexumi KoHdirypauii BcTaHoBiTb napametp CALO.01 "KanibpyBaHHS MNO4YaTKOBOrO 3Ha4YeHHA
aHanorosoro suxogy AO".

3) Hatuckatoun knasiwi[ AJabo [V] BCTaHOBITb BENUYMHY BUXIQHOTO curHamy no miniamnepmeTtpy pisHy O
MA (abo 4 mA), wo Bignosigae 0% Jiana3oHy, 3aneXHo Bif, BUKOHAHHS KaHany.

4) HaTucHyTm knasiwy[Q].
5) BcranosuTn napametp CALO.02 "KanibpyBaHHS KiHLEBOro 3Ha4yeHHs aHanorosoro smuxogy AO"

6) Hatuckatoum knasiwi[ AJa6o [ V] BCTaHOBITb BEMWMYMHY BUXiAHOrO CUrHany no MiniamnepmMmeTpy piBHy 5
MA (a6o 20 mA), wo Bignosigae 100% Aiana3oHy, 3anexHo Bif BUKOHAHHS KaHany.

7) HaTvcHy T knasiwy[O].

8) Ons 6inbl ToYHOro KanibpyBaHHs KaHany LIMKNIYHO NOBTOPITh onepaLiio Kinbka pasis.

Heobxi0Ho nam'smamu, wo nicna kanibpyBaHHa HeoOxigHO 3pobuTM 3anuMc napameTpiB B
eHeproHesanexHy nam'aTb, iHaKwe BBeAeHa iHdopmauia He Oyae 36epexeHa NpU BIOKMHOYEHHI >XUBMEHHS

BONbTMETpA.

Tabnuuss 5.2 - Tunu Oasayis, MOMOXEHHS NMepeMuyoK i Mexi KanibpyeaHHs, W0 peKkoMeHOyombCsl, Ol Pi3HUX murnie 8XiOHUX
cuzHarig

MonoxeHHsA IpaHU4Hi 3Ha4YeHHA BXigQHOro
Twn nepemuyku JP1 Ha MOaHNYHI 3HAYCHHS IHAMKYIOTLCS Ny curHany nig 4yac kaniépyBaHHsA
nnari aHanoroBoro P . » WO IHANKY p npunagy
Buxoay BUXony kaniGpysaHHi npunany MouyaTtkoBe KiHueBe
3HaYeHHA 3HAYEeHHA
0-5 MA [2-3] 0 0 mA 5 MA
0-20 MA | [1-2] abo BCTaHOBJ?(.EOI-;I./;)J(-?'ngﬁHMX OAMHNLSIX 0 mA 20 MA
420 MA | [1-2] y AMHALL 4 wA 20 MA

[Mnama aHano208020 U800y

m [eoo U
1

g
3 2

PucyHok 5.1 — lNonoxeHHs1 nepeMuyok Ha MoOysi aHar0208020 8UX00Y
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6 TexHiyHe 0O6crnyroByBaHHA

6.1 3aranbHi BKa3siBku

TexHiyHe ob6cnyroByBaHHA nonsrae y npoBefeHHi pobiT 3 KOHTPOM TEXHIYHOro CTaHy Ta noAarnbLioro
YCYHEHHs1 HefonikiB, BUSABNEHUX Yy NPOLECi KOHTPOMO; NpodpinakTM4HOro Oo6CNyroByBaHHs, WO BWUKOHYETbCA 3
BCTaHOBMNEHOO NEPIOANYHICTIO, TPMBAMICTIO Ta Y BU3HAYEHOMY MOPSAKY; YCYHEHHS BiAMOB, BUKOHAHHA SKUX MOXIBE
cunamu nepcoHany, KM BUKOHY€E TeXHIYHe 06CnyroByBaHHs.

6.2 3axoaun 6e3nekn

HexTyBaHHA 3anobiXXHMMM 3axogamMu Ta MNpaBUNlaMM eKchnryartauii Moxe cTaTu NPUYUHOLO
TpaBMyBaHHs NepcoHarny abo NowkKomKeHHs1 obnagHaHHs!

Onsa 3abe3neyeHHsi 6e3ne4yHOro BUKOPUCTaHHA oGnagHaHHA OOOB'A3KOBO BUKOHYNTE BKa3iBKU
uboro po3giny!

6.2.1 Bupgom HebGesneku nig yac pobotu 3 INM-1 € Bpaxatoda [id enekTpuyHoro cTpymy. [xepenom
Hebe3nekn € CTPYMONPOBIAHI YaCTUHW, L0 3HaX0QATLCS Mg Hanpyroto.

6.2.2 [Oo ekcnnyaTauii BonmbTMeTpa [JonyckaiwTbCs o0cobu, $ki MawTb [03Bin Ha poboTy B
enekTpoyctaHoBkax Hanpyroto 7o 1000 B i BuBuUunu HacTaHoBy 3 ekcnnyaTadii B mToBHOMY 06cs3i.

6.2.3 Ekcnnyarauis BofibTMETpa O03BOMSAETLCA 3@ HASABHOCTI iHCTPYKLIi 3 TeXHikn 6e3neku, 3aTBepXeHol
NiANPMEMCTBOM-CMOXMBAYeM y BCTaHOBMEHOMY MOPAAKY Ta BpaxoBye creumdiky 3acTocyBaHHSA BOMbTMETPa Ha
KOHKpeTHoMy 00'ekTi. Mpy MOHTaXi, HanaropkeHHi Ta ekcnnyaTauii HeobxiaHo kepyBaTucb JHAOI 0.00-1.21 po3gin
2, 4.

6.2.4 Yci MOHTaxHi Ta npodinakTnyHi poboTN NOBMHHI NPOBOANTUCH MPY BUMKHEHOMY €MEKTPOXUBIEHHI.

6.2.5 lNpu po3bupaHHi BONbTMETPa ANA YCYHEHHS HECMpaBHOCTEWN Npunag noBuUHeEH OyTW BUMKHEHWA Bif
MepeXi eNeKTPOXKNBNEHHS.

7 36epiraHHsA Ta TpaHCNOPTYBaHHA

7.1 YMoBM 36epiraHHsA BonbTMeTpa

7.1.1 TepmiH 36epiraHHsA y CNoXuBYIN Tapi — He BinbLue 1 poky.

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

7.1.3 lMoBiTps B NPUMILLEHHI HE MOBWHHE MICTUTU MUYy Ta OOMILKW arpecuBHMX napiB Ta rasis, WO
BMKINMKAKOTb KOPO3ito (30Kpema: rasis, Lo MiCTSTb CipuMCTi cnonykun abo amiak).

7.1.4 Y npoueci 36epiraHHst abo ekcnnyaTauii He KnafiTb BaXki NpeaMeTV Ha Npunag i He nigaasanTe noro
XKOAHOMY MeXaHi4YHOMY BMNMMBY, OCKINbKW NPUCTPIN MOXe AedopMyBaTUCS Ta NOLIKOAUTUCS.

7.2 YMOBM TpaHCMNOPTYBaHHA BONIbTMETpA

7.2.1 TpaHcnopTyBaHHA BONbTMETpPA B YMNakoBUi NiANPUEMCTBA-BUPOOHMKA 34JIMCHIOETLCS BCiMa Buaamu
TPaAHCMNOPTY Yy KPUTUX TPAHCMOPTHMX 3acobax. TpaHCMOpPTyBaHHA JiTakaMyM MOBMHHO BWKOHYBAaTUCS TifbKM B
repMeTM3oBaHuX BiAciKax, O OnantoTbCs.

7.2.2 BomnbTMeTp MNOBUHEH TpaHCMOPTYBaTUCA B KMiMaTMYHMX YMOBaX, $Ki BignoBigawTb yMoBaMm
36epiraHHa C3 3rigHo 3 [ICTY IEC 60654-1:2001, ane npu Tucky He Hwk4e 35,6 klMa Ta TemnepaTypi He HWXYe
MiHyc 40°C abo B ymoBax 3 nNpyv MOPCbKUX NEPEBE3EHHSIX.

7.2.3 Mig Yac BaHTaXXHO-pO3BaHTaXxyBarbHWUX PobiT Ta TpaHCNOPTYBaHHSA 3anakoBaHW Npunazg He NOBUHEH
3a3HaBaTu pi3kMX yaapis Ta BNAMBY atMocdepHux onadiB. Cnocid po3MilleHHst Ha TPaHCNOPTHOMY 3ac0o0i NOBUHEH
YHEMOXIMBITIOBATU NEPEMILLLEHHST BONbTMETpPA.

7.2.4 Tlepen posnakyBaHHAM MiCrs TPaHCMOPTYBaHHA MpU MiHYCOBI TemnepaTtypi iHOMKaTop HeobGXigHO
BUTPUMATV NPOTAroM 3 roAnH B HOpMarnbHMX YMOBax 36epiraHHs.
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8 NapaHTil BUpOoOHMKa

8.1 BupobHuk rapaHTye BiAMOBIAHICTL BONbTMETpPa TexHiYHUM ymoBam COVY [PMK-407:2015. Y pasi
HeAOTPUMaHHS CNoX1MBa4YeM BUMOr YMOB TPaHCMOPTYBaHHS, 36epiraHHs, MOHTaXy, Hanaro4)KeHHsi Ta ekcnnyaradii,
3a3HayveHunX y LibOMY MOCIBHMKY, CroXuBay No36aBnseTbCA NpaBa Ha rapaHTito.

8.2 MapaHTiiHUi TepMiH ekcnnyaTauil — 5 pokiB Big AHS BiABaHTaXeHHs BonbTMeTpa. [apaHTinHuin TepMiH
eKkcnnyaTauii BONbTMETPIB, WO NOCTaBMASATLCA Ha ekcnopT — 18 micauiB 3 AHA IX NPOXOOKEHHS Yyepes3 AepXKaBHUN
KOPOOH YKpaiHu.

8.3 3a [OOMOBMEHICTIO i3 crnoXxusBayeMm NigNpUEMCTBO-BUPOBHMK 3AIMCHIOE NicnsrapaHTinHe TeXHivHe
06CnyroByBaHHs, TEXHIYHY NIATPUMKY Ta TEXHIYHI KOHCynbTauii 3 YCiX BUAiB CBOET NPOAYKLIi.
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Hdopatok A - NabapuTHi Ta npueagHyBarbHi po3Mipu
INMM-1

Po3mipu yughpoeozo indukamopa: TMAPAMETP

BONLTMETP 4 o BEK]}
ol
@O Lt‘],;_

13
Pucyrok A.1 — 3osHiwHit guernsd eonbmmempa IMM-1
Buod Buod Buo
nosady 360Ky nonepedy

Iy — “

106

|
135 max (moHmaxHas anybuHa)

PekomeHOo8aHa mosuwjuHa wuma 6id 1 005 mm.

PucyHok A.2 - [abapumHi po3mipu

Po3mimka omeopie Ha wjumi

' 150 xe

100 xe

_____ R S T 45+0’6

PucyHok A.3 - Po3mimka omeopie Ha wumi
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Dopatok b - MNMigknioyeHHAa BonbTMeTpa. Cxemu
30BHILWHIX 3'€¢AHaHb

Dopatok b.1 lMigknioyeHHs 30BHILWHIX curHaniB Ao sonbtmeTpa IMM-1

() (%)

TpaHaucTtop

Pene

gl S UEEE““”
® * * * Pere :

TpaHaucTtop

PucyHok b.1 -[Nidkno4yeHHs1 308HiWHiX naHyrozie 0o eonsmmempa IMM-1:
a) MiOKITHYEeHHST 3@ YMO8U 3aMO8IIeHHS onuii QUCKpemHo20 8uxody;
b) MiOKMrOYeHHsT 3a yMO8U 3aMO8IIeHHS oMUl aHamno2o8020 8UX00y.
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HDopatok 6.2 PekomeHpauii Woao nigknoyYeHHA AUCKPETHUX cUrHanie

Dopatok B.2.1 PekomeHgauii wWoao nigknOYeHHA iHAYKTMBHOrNO HaBaHTaXeHHA Ans
MexaHiuHoro pene

Y naHutorax 3MiHHOTO CTPyMy Ans MiAKMIOYEHHS iHOYKTMBHWX HaBaHTaXeHb A0 AMCKPETHOro penenHoro
BMXIQHOMO CMrHany pekoMeHOyeTbesa BukopuctoBysBat RC-gemndyounii naHLoXOK.

Mpuknag Takoi cxemn 306paxkeHo Ha pucyHKy b.2.

PekomeHayeTbCs ANst naHutoriB 3MiHHOrO cTpymy Hanpyroto 220 3amicTe RC-naHuUoXKa BUKOPUCTOBYBaTK
Bapuctop CH2-1 Ha Hanpyry 420B. 3acTtocyBaHHA BapucTopa [03BONA€ 3anobirtu He TinbKW iHAYKTUBHUM
HaBeJEHHsIM, arne 1 NoracuT! BEenuKi CMeCKM CUrHany, Lo BUHMKATb Yy CUITOBUX MaHLIorax XXvBIEHHS Bif iHLLIOro
obnagHaHHs.

ae, R1 — pesuctop MINT-1-39 Om-5%;
3 1- koHgeHcaTop K73-17-630B-0,1-0,5 mk®-10%;
RH- iHOyKTMBHE HaBaHTaXeHHS.

PucyHok b.2 — CxeMa niOKmo4YeHHs iHOYKIMUBHO20 HagaHmMaxeHHs1 00 MexaHiYHo20 pere

HopaTtok B.2.2 PekomeHaauii woa0 nigkniovYeHHs TPaH3UCTOPHUX BUXOAIB

Mpw NigKMIOYeHHi iIHOYKTUBHMX HaBaHTaXeHb (pene, nyckadi, KOHTakTopwu, CONeHOoIan TOLO) A0 OAUCKPETHUX
TPaH3NCTOPHUX BUXOAIB perynaTopa, Wob yHUKHYTU BUXody 3 fagy BUXIAHOTO TpaH3UCTOpa 4epes BErMKUA CTpyM
caMoiHAyKLUii, mapanensHO HaBaHTaXeHHIO (0OMOTUi pene) HeobxigHO BCTaHoBMOBaTK Griokytoumn giog VD — gus.
pucyHok B.1. 3oBHilWLHIN gion BCTaHOBMOBATA HA KOXXHOMY KaHarsli, 10 SIKOro MigKMoYeHO iHOYKTUBHE HAaBAHTaXEHHS.

Tun BcTaHoBnioBaHoro gioga KO209, KO258, 1N4004...1N4007 aGo aHanoridyHuin, po3paxoBaHWUi Ha
3BopoTHY Hanpyry 100 B, npamuin ctpym 0.5 A.

http://www.microl.ua eI[TM-1 e ver. 13.39 e [TPMK.421457.068 PE e 1.05 e 30.01.2024



24

Dopatok b.3. Cxema nigknto4vyeHHs iHTepcency RS-485

[NepeTBOptoBaY iHTepdecis
Bri-485 (RS232/485), abo
Brl-52 (USB/RS485)

L Ao 1200m

R1

, ........ . A+ B- A+ B- A+ B- D‘o 32 npmnaniB A+ B- A+ B-
i RS232a60 USB 01 02 03 30 31
INM-1 mM-111B| | 1ITm-111 MTP-8 MIK-21

PucyHok b.3 - OpeaHnisauisi iHmepghbelicHo20 38'A3Ky MiXk KOMT'tomepoMm ma gosibmmempamu abo KoHmposepamu
1. Jo komn'toTepa Moxe OyTu migknioYeHo Ao 32 NpuCTpOiB, BKMOYaro4M nepeTBoptoBad iHTepdericis BIl-
485 (BII-52).

2. BaranbHa OoBXMHAa KabenbHOi NiHii 3B'A3ky Mae nepesuilyBatn 1200M. 3anexHicTb MakcMmanbHOI
OOBXMNHN 3B'A3KY.

3. Ak kabenbHy niHito 3B'A3Ky NepeBaXHO BUKOPUCTOBYBATW EKpaHOBaHy BUTY napy.

4. NoexwuHa BigranyxeHb Lo noBuHHa OyTn SSKHANMEHLLIOH.

5. Ho iHTepdpenicHMx BxOAiB NpunagiB, po3TallOBaHWX Y KpaWHIX TOYkax CMOMy4HOi niHii HeobxigHo
nigKnoYMTN aBa TepMiHanbHi peanctopu onopoM 120 Om (R1 i R2). MigkntoyeHHsA pe3ucTopis 4o BONbTMETpIiB abo
koHTponepis NeNe 01 — 30 He noTtpibHe. [MigknioYeHHA TepMiHanbHUX pPe3MCTOpiB y 6noui nepeTBOpPEHHS
inTepdencis brI-485 (BIMI-52) ausiteca y PE Ha Bl11-485 (BI11-52).

MigknioyeHHa TepmiHanbHOro peauctopa y BonbTmeTpi INMM-2 34icHI0ETECA 32 AOMOMOrOK0 NEPEMUYKM

JP3, poamiweHoi Ha nnaTi npouecopa BcepeauHi BonbTMeTpa. 3amkHeHun ctad JP3 Bignosigae nigknioveHomy
TepMiHanbHOMY pe3ncTopu.

MpuMiTKM WOAO0 BUKOPUCTaHHA iHTepdency RS-485.

1. Yci BigranyxyBadi npuimadiB, nNpuUeAHaHi OO0 OAHIel 3aranbHOi nepepaBarnbHOi  MiHil, MOBUHHI
y3rofxyBaTucs nviie y ABOX KpaliHix Todkax. [JoBXuHa BigranyxeHb Mae 0yt sikHallMeHLLIO.

2. HeoOxigHicTb ekpaHyBaHHsi kabeniB, 3a sikKUMW nepefaeTbest iHpopMaLlis, 3anexuTb Bif LOBXUHU
kabenbHWX 3B'A3KIB Ta Bi PiBHA NepeLlkos y 30Hi NpoknagaHHs kabento.

3. 3acTocyBaHHs ekpaHOBaHOI BMTOI Mapu B MPOMMCMOBMX YMOBaXxX € KpalluMm, OCKinbku Le 3abesnevye
OTPMMaHHS BUCOKOTO CMiBBIOHOLLIEHHS cUrHan/wym i 3axucT Bif, CMH(a3HOI NepeLLKoau.
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dopatok B - KoMmyHikauinHi pyHKLiT

MikponpouecopHuin  BONbLTMETP
iHTepcencom RS-485, wo ao3sonsie KOHTponoBaTH Ta MoAMdIKyBaTK MNOro napameTpy 3a AONOMOrOK 30BHILLUHBOMO
npucTpoto (KoMn'toTepa, MIKpONpPOLECOPHOI CUCTEMM KepyBaHHS).

INMm-1

Moxe 3abe3neunmTn BUKOHAHHA KOMYHIKaUIMHOT (OYHKUii 3a

IHTepdbenc npusHadeHun ona KOHMIrypysaHHa npunagy Ans BUKOPUCTaHHA K BigganeHoro npunagy npu
poboTi B cyyacHuUx Mepexax ynpaeniHHA Ta 36opy iHdopmauii (npuiomy-nepenadi komaHg Ta AaHux), SCADA
cucTemax ToLLo.

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

Ona pobotn HeobxigHO BCTAHOBMTU LWIBMAKICTE OOMIHY JaHMMW MK BOMbTMETPOM i

BCTaHOBIMIOETLCA Ha piBHI SYS y napameTpi 03.br:

i 3MK.

[SYS 03.br] LWBuAakicTb, G6it/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

MK, wo

Mpu obMiHI iHTepdencHnM kaHanom 3B'A3Ky, AKLWO BiAOyBaeTbCA nepegaya AaHWX Big BOnbTMETpa B
Mepexy, Ha nepeaHin naHeni ITM 6nuvae sBonbTmeTp IHT.

OoctynHi perictpu BonbTmeTpa IMNM-1 HaBeeHi y Tabnuui B.1.
HocTtyn go perictpiB nporpamyBaHHA Ta KOHdirypauii 0O3BONSETbCH Yy pasi 3anucy y perictp Ao3Bony
nporpamyBaHHs Ne16 3HayeHHs "1", 3Ha4YeHHS KOro MOXHa 3MiHUTK K 3 nepedHbol NaHeni BonbtMeTpa INMM-1, Tak

HDopatok B.1 [locTynHi perictpu BonbTmeTpa INMM-1

Tabnuys B.1 — JocmynHi pegicmpu eonsmmempa I[TM-1

£85 T
o g . . .
35 8 25 ®opwmar MyHkr HanmeHyBaHHs napameTpy .ulanasc_m 3MiHM
E 5 (mecATKOBI 3Ha4YeHHA)
35 K4 AaHuX MEeHI0
exc
PericTp igeHTudikaLii BonbTMeTpa: 13 39DEC(3HaueHHs pericTpy)
03 0 INT SYS.03 Mon.6anT - kog (Mogens) BonbTMeTpa 91 DEC, 1F5B HEX (no-6awTHo)
Ct.6anT - Bepcis nporp. 3abesneyeHHs 31 DEC 3191 DEC (no-6awTtHo)
03/06 INT I-II_IZZZ?_::’” 3HauveHHs1 BUMiptoBaHoi BenuunHu PV1 Big miHyc 9999 o 9999
03/06 BYTE Buxig DO Perictp cTaHy auckpeTtHoro Buxogy DO1 0 — BUMK., 1 — BKI.
03/06 INT MNepeats CTaH KBUTYBaHHS 0 — He KBUTOBaHO
naHenb 1 — KBUTOBaHO
MepenHs - .
03 7 INT HaHenNb CraH curHanisauii (amB. NpuMiTKy 6)
03/06 8.9) FLOAT MepenHs 3HayeHHs BuMiptoBaHoi BenuinHn PV1 (3 Bia MiHyC 9999 710 9999
naHenb nraBakyor KOMOH)
03/06 16 BYTE LOAD.00 [o3Bin nporpamyBaHHs 0 — 3abopoerio,
1 — no3BONIEHO
03/06 18 INT AIN1.00 Twn aHanorosoro BxigHoro curHany Al1 Big 0000 go 0003
03/06 20 INT AIN1.01 HwxHSA Mexa Wwkanu BxigHoro curHany Al1 Big miHyc 9999 no 9999
03/06 22 INT AIN1.02 BepxHsa mexa wwkanu BxigHoro curHany Al1 Big miHyc 9999 o 9999
03/06 2 INT AINL.03 ﬂqnomeHHﬂ AeuMarbHOro po3gainbHuka 0- "xxxx f 1- '>'<xx,x \
BXigHoro curHany Al1 2 - "XX,XX", 3 - "X, XXX
03/06 26 INT AIN1.04 | HoCTifiHa Yacy LMdPOBOro BxiaHOro dineTpa Bia 000,0 A0 060,0 *
BXigHoro curHany Al1
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[MpodosxeHHss mabnuui B.1 — JocmynHi pesicmpu sonsmmempa INMM-1

03/06 08 INT AINL.05 MakcumareHa TpUBanIcTL iMMynbCHO Bin 0000 o 005,0 *
nepeLukogm BxigHoro curHany Al1
03106 34 INT COR1.01 | KoediuienT kopekuii (smiienrs)axinroro Bia MiHyC 9999 10 9999
curHany Al1
03/06 48 INT DOT1.00 Jlorika pob6oTu anckpeTtHoro Buxogy DO1 Big 0000 go 0006
00,00* — cTaTnyHUM
03/06 52 INT DOT1.02 Twn curHany avckpeTtHoro Buxogy DO1 00,01 - 99,99 * - iMNybCHMiA
03/06 | (54.55) | FLOAT DOT1.03 | Ycraska MIN avckpeTHoro uxogy DO1 Y Aianasoki wikanu
obpaHoro Tuny gasaya
03/06 | (58.59) | FLOAT DOT1.04 | Ycraska MAX auckpeTHoro Buxogy DO1 Y Aianasoki wikanu
obpaHoro Tuny gasaya
03/06 (62.63) FLOAT DOT1.05 licrepesnc BuxigHoro npuctpoto DO1, DO2 Big minyc 9999 go 9999
KinbkicTb ginsiHoK niHeapu3aauii BxigHoro 0000-0039 — gns 1-ro 6mnoky
03/06 97 INT AIN1.06 curHany Al1 0000-0019 — ansa 2-ro 6noky
03/06 99-118 INT LNX1.00-19 ABcuyCcK ONOPHUX TOYOK NMiHeapusaLlii BXigHOro Bia 00,00 A0 99,99 *
curHany Al1
03/06 | 139-158 INT LNY1.00-19 | OPAVHATV OMOPHUX TOHOK niHeapuaauii BXIAHOTO | g iy 9999 1o 9999
curHany Al1
03/06 200 INT CLIL.00 3HayeHHs kanibpyBaHHSA NOYaTKOBOrO 3HAYEHHS Bia MiHyC 9999 70 9999
wkanu 1 1a 2 6rnoky
3HayeHHs1 kanibpyBaHHS KIHLEBOrO 3HaYeHHs -
03/06 202 INT CLI1.01 wikanm 1 Ta 2 6roky Big miHyc 9999 no 9999
03/06 204 INT CALO.01 | 3HadeHns kanibpysarsa MIN Ta MAX Bia miryc 9999 a0 9999
aHanorosoro Buxogy AT
03/06 206 INT SYS.13 3HaueHHs KopeKuii nokasaHk nasaya Bia MiHyc 9999 o 9999
TEepMOKoMNeHcauji
03 217 INT SAVE.O1 36epexeHHs HanalTyBaHb KOpMCTyBaya 0000, 0001 — 3anucatu
Taiim-ayT Kagpy 3anuTy y CUCTEMHUX TaKTax .
03 218 INT SYS.02 1TaKT = 250MKC Big 0001 go 0200
03 219 INT SYS.00 L"Sﬁ;’.ﬁ?% anpeca (Homep BonLTMeTPa B Big 0000 fo 0255
03 220 INT SYS.01 LLIBuaKicTb 0OMiHy Big 0000 go 0012
MpumiTtkn.

bit

®-no
koa

1. MNpw BXuBaHHI cnosa 6ok MaeTbCs Ha yBasi PyHKUIOHaNbHNUI 6MOK HopManisauii Ta macluTabyBaHHS.

2.BonbTtmeTp IMNM-1 06MmiHOETECS faHumy npoTokony Modbus B pexumi "No Group Write" — ctaHgapTHuUiA npotokon 6e3
NiATPUMKM rPYNOBOro ynpasniHHA OUCKPETHUMU CUrHanamm.

3. (p1.p2) — pericTpw, SKi BiANOBIAAOTb 32 OAHE MEBHE 3HAYEHHS 3 MIaBal4ol0 KOMOH.
4. (*) OaHe uncno npepctaBneHe B pericTpi Uinum 6e3 geummanbHOro po3sginbHuka (komoto). Hanmpuknag, siKwo vy
napameTpi BKkadaHo 60,0, To pericTpi 3HaxoauTbesa yncno 600.
5. Perictp 16 «Po3sginbHa 3paTtHICTL MporpamMyBaHHsS», y pasi BCTAHOBMEHHS MOr0 3Ha4yeHHs «1», O03Bonse 3MmiHa
KOHdirypauiiHunx perictpis No 18-220. YcTtaHoBKy «Po3ainbHa 30aTHiCTb nporpaMyBaHHs» MOXHa 34iliCHUTK 3 nepcoHanbHoi EOM
abo 3 nepepHboi naHeni BombTMeTpa (piBeHb LOAD.00). 3a HasiBHOCTi B 16 perictpi «O» [OCTYnHi 3MiHM nuvwe perictpu
onepaTVBHOIO ynpasniHHa 1-15, a iHWi Ana YiTaHHS.

6.Mob6iTHe npeacTaBneHHs perictpa curHanisadii 7 (PV - BVIIIVIiprOBaHa BEnn4nHa):

15 14 13

03 03 03

Crapwwun 6anT (curHanisadis MAX)

12 11 10 9 8 1 7 6 5 4 3 2 1 0
[ [ e | 1 v
03 03 03 03 03 03 03 03 03 03 03 03 03

DopaTtokB.2 MODBUS npoTtokon

Monogawwn 6aiT(curHanisauist MIN)

B.2.1 ®opmat KoxxHOro 6anTa, KU NPUIMMAETLCA Ta NepefacTbLCA NpunagamMmu, HacTynHUIR:

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

Kagp Modbus noBigoMneHHsa HacTynHWIA:

DEVICE ADDRESS

FUNCTION CODE

DATA

CRC CHECK

8 BITS

8 BITS

kx 8 BITS

16 BITS

[e k<16 — KinbKiCTb 3anvTyBaHWX pericTpiB. FAKWO y kagpi 3anuTy 3amoBneHo noHag 16 pericTtpis, Ue
BKa3y€e Ha MOMUIIKOBMI 3anuT (KOA4 NOMUITKM 2).

B.2.2 Device Address. Agpeca npuctpoto

Agpeca BonbTMeTpa (slave-npuctpoto) B Mmepexi (1-255), 3a akum 3septaetbca SCADA cuctema (master-
npucTpin) 3i cBoiM 3anmToM. Konu BigdaneHun npunaj nocunae cBOK BiAMOBiAb, BiH PO3Millye Ty camy (BracHy)
agpecy B LboMy noni, Wwo6 master-npucTpii 3HaB, kW slave-npucTpil BignoBsigae Ha 3anuT.
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B.2.3 Function Code. ®yHKUioHanbLHUI koA onepauii

IMM-2 nigTpymye Taki dyHKL;I:

Function Code

PyHKLUin

03
06

YunTaHHs perictpy (iB)
3anuc B 0fuH pericTp

B.2.4 Data Field. NMone paHux, WwWo nepeaatloTbes

Mone paHux nosigomMneHHs, wo Haacunaetbed SCADA cuctemoro BigganeHoro npunagy, MiCTUTb
pofaTkoBy iHdopmalito, ka HeobxigHa slave-npuctpoto ansa getanisauii dyHkuii. BoHa Bknovae:

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

ea/ipeca pericTpa Ta 3Ha4YeHHsi Lboro perictpa Ans dyHkuii 06 (3anwuc).

[Mone fgaHWX NOBIAOMMEHHS, WO HaACUNaETbLCA Y BIANOBIAb BiaAaneHuM npunagom, MicTuTb:

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

eafipeca pericTpa Ta 3Ha4YeHHs LbOoro perictpa ansa dyHkuii 06.

B.2.5 CRC Check. lNone 3HaYyeHHA KOHTPONBLHOI CyMU

3HayeHHs LbOro nonsg — pesynbTaT KOHTPOM 3a JOMOMOrok LMKMivyHoro Hagnuwkosoro kogy (Cyclical
Redundancy Check — CRC).

Micns dopmyBaHHsa nosigomneHHs (address, function code, data) npucTpin, Wwo nepenae, pospaxosye CRC
Kog i nomiwae Moro B KiHeub MoBigoMmneHHs. [MpuimanbHuin npuctpii po3paxoBye CRC koa npuiHsiToro
noBigoMneHHs Ta nopisHioe noro 3 nepegaHum CRC kogom. Akwo CRC kop He 36iraeTbes, Le 03Hayae, Wo Mae
MicLile KOMYHiKaLiiHa nomunka. [MpucTpivi He BUKOHYE Aivi | He fae BignoBigi y pasi BuasneHHs nomunok CRC.

MocnigosHicTb CRC po3paxyHkiB:

1. 3aBaHTaxeHHsa CRC perictpy (16 6iT) oamHmnuamu (FFFFh).

. Bukntouae ABO 3 nepunmun 8 6iT 6aiiTa nosigomneHHsi Ta BMicTom CRC pericTpa.

. 3pyLUeHHs pe3ynbTaTy Ha oauH GiT Bnpaso.

. Axwo 6iT, wo 3cyBaeTbes = 1, Bukntodae ABO BmicTy perictpa 3 AO01h 3HauYeHHsM.
. Akwo 6iT Hynb, WO 3CyBa€ETLCA, NOBTOPUTH KPOK 3.

. MosToptoBaTh KpokuK 3, 4 i 5 Aokn 8 3pyLUeHb He MaTUMYTb MicLe.

. Bukntouae ABO 3 HacTynHumu 8 GiT GanTta nosigomneHHs Ta Bmictom CRC perictpa.
. MoBToptoBaTu Kpokwm BiA 3 0O 7 AOKM BCi BanTh NOBIAOMIEHHA HE 06pOBNATLCS.

. KiHueBwui BMicT pericTpy i byae 3Ha4eHHsIM KOHTPOTbHOT CyMU.

Konn CRC po3amillyeTbes B KiHLi noBigomneHHsi, monogwmin CRC 6aiT nepegaeTses nepLumnm.

OONOONPAWN

Dopatok B.3 ®opmart komaHg

YutaHHA Kinbkox pericTpiB. Read Multiple Register (03)
HactynHun copmaT BUKOpUCTOBYETbCA Ana nepefadi 3anutiB Big K Ta Bignosigew Big BigaaneHoro
npunaay.

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

BignoBiab npuctpoto. RETURNED FROM DEVICE:
DATA

ADDED\Igggs Fggggl(%N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

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

Oe «NUMBER OF REGISTERS» i n €16 — KinbKkiCTb 3anuTyBaHuX perictpiB. Akwo B Kkagpi 3anuty
3amoBneHo noHag 16 perictpis, BonbTMeTp INM-2 y BignoBsigi obmesxye ix KinekicTb 40 neplumnx 16 pericTpis.

Mpuknapg 1:

1. YutaHHsa pericTpy
3anuT npuctpotro. 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
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BignoBiab 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 3anvcye neBHe 3HayeHHs y perictp. Write to Single Register (06)

3anwuT Ta BignoBiab npuctpor. Bubpartun/sigHoBUTY Big NPUCTPOLO:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA/VALUE
1BYTE 1BYTE HB LB HB LB LB HB
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Dopatok I' - 3BegeHa Tabnuua napameTpiB
BonbTMmeTpa INMM-1

Tabnuys B - 3sedeHa mabnuysi napamempie gosibmmempa IMM-1

OaunHm 322“'
MyHKT Mapamerp ui [iana3oH 3miHu 3aMoB Kp_ox Poa Mpumitka
MEHI0 BUMIp napameTpa 3MiHKN Ain
YyBaH
y HAM

AIN1 (H rn i')HanaurryBaHHsl napameTpiB nepworo yHKUioHanbLHOro 61oKy Hopmanisauii
Ta MacluTabyBaHHA

0001 — niHinHWA
0002 — kBagpaTUYHWiA

00 Twn aHanoroBoro curHany 0003+0008 — He BuK. 0001 0001
0009 — niHeapu3oBaHa
wkana
HwkHS Mexa po3maxy TEXH. - Monogwwun
01 LKA on. Big minyc 9999 no 9999 000,0 po3psA
02 BepxHsi mexa poamaxy TEXH. Bia MiHyC 9999 10 9999 100,0 Monogwun
LKanun oa. pos3psa 3.7.1
0000,
03 HonqmeHHﬂ aeummansHoro 000,0 0000
po3ainbHuUKa 00,00
0,000

[MocTiHa Yacy umdposoro

04 pinbTpa cexk. Big 000,0 go 060,0 000,1 000,1 000,0 — binbTp BMMK.
05 Maxcmman_t_;Ha TpuBanicte | Big 000,0 A0 005,0 000,0 000,1 3axucT Big iMNynbCHUX
iMNynbCHOI NepeLkoam nepeLukoq
06 | Kinbkicte pinsHok Big 0000 Ao 0019 0000 0001  |3.7.2| Ovs. pisni LNX1 ta LNY1
niHeapwmaauji
Ycrtaeka MIN TEXH. - Monogwwun
07 TEXHONOriYHOI curHanisauii | og. Bin minyc 9999 o 9999 020,0 po3psa
08 YcTtaBka MAX o | Texn. Bia MiHyc 9999 70 9999 0800 Monogwwn 371 3 ypaxyBaHHsM AeLmM.
TEeXHOIOriYHoi curHanisadii | og. po3psg po3ainbHuKa
o9 | Mcrepesanc TeXH-— | Big 000,0 Ao 090,0 000,5 000,1
curHanisawji of.
AOT (Hot) HanawTtyBaHHs napameTpiB aHanorosoro Buxogy AO*
[xepeno aHanoroeoro
00 curHany ans KkepyBaHHs 0001 - PV1 0000 0001
aHanorosum Buxogom AT
o1 Hanpsimok BuxigHoro 0000 - AO =y 0000 0000 — npsime
curHany AT 0001 - AO = 100%-y 0001 — 3BOpOTHE
SHa4eHHs BXiaHoro TEXH Monogwwin 3.7.3 3 ypaxyBaHHAM
02 curHany, wo gopisHioe 0% o : Big miHyc 9999 o 9999 0000 O3nﬂ ypaxy
BWXiHOTO curHany A pospsia AeumMMarbHOro
3HaueHHs BXIOHOTO v 3 po3ainbHMKa BUGpaHoro
; TEXH. . onoawmmn [)Keperna aHanoroBoro
03 curHany, Lo AOPiBHIOE on. Big minyc 9999 no 9999 100,0 po3psA curHany.

100% BWXigHOrO curHany

DOT1 (dok ) Kondirypauis BuxiaHoro npuctpoto DO1 *

0000 - Buxig kepyeTbCs

0001 - 6inbwe MAX 3a iHTepdeiicom
0002 — meHwe MIN 0001-0004 - woano MIN-
0003 —y 30Hi MIN-MAX MAX BignosigHoro DO;
0004 - no3a 3oHot MIN- 0005 — DO cnpauytoe,
MAX SAKLWO napameTp Buige
00 Jlorika po60oTu BMXigHOrO (L}mno .MIN—MAX 0001 0001 3a Me)K‘i Te).(.!-IOJ'IOFi‘-IHO'I'
npuctpoto DO1 BignosigHoro DO) curHanisauii
0005 — y3aranbHeHa 3.7.4| 0006 — sKwo
curHanisauis 3aMOBIIEHMIA aHanoroBumn
0006 - He BUXia, Ans noro
BUKOPUCTOBYETLCS, BUXIA KOPEKTHOI po6oTu
BUMK. HeobxigHO BCTaHOBUTU
"0006"

[xepeno aHanoroeoro
01 curHany ynpasniHHs 0000 — PV1 0000 0001
AnNckpeTHUM Buxogom DO1
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[TpodoexeHHs1 mabnuui - 3eedeHa mabnuysi napamempie soismmempa IMNM-1

o 3Hau.
AUHN . . 3a
MyHkT Mapametp u AianasoH 3minm 3amoB Kpox Poa Mpumitka
MeHto BUMIp napameTpa uyBaH 3MiHK Ain
y HAM
TUn CUrHANY BUXIAHOrO 00,00 — cTatnyHui Oe 00,01-99,99 —
02 Y A cek. 00,01 - 99,99 - imnynbCHUN 00,00 00,01 TpUBanIcTb iMMynbCy Ha
npuctpoto DO1 R
(AMHami4YHKUI) CeKyHaax.
03 | Ycraeka MIN DO1 TEXH. | Y BianasoHi wkarnm 020,0 000,1
oa. obpaHoro Tuny agaBava 3.7.4
04 | Ycraska MAX DO1 TEXH. | Y BianasoHi wikarnm 080,0 000,1
oa. obpaHoro Tuny gasaya
licTepesnc BuxigHoro TEXH. R
05 npucTpoio DO on. Big miHyc 9999 oo 9999 001,0 000,1
[ — . .
ALRM (H L ~ 1) HanawTyBaHHA napamMmeTpa BigobpaxxeHHs curHanisadii
MapameTp BinobpaxeHHst 0000 — 6e3 KBUTYBaHHS KBiTyBaHHS knasieto [&
00 N 0000 0001 . o
curHanisawi 0001 — 3 KBUTYBaHHAM ] abo yepes iHTepdelc.

LNX1 (r'_ nu ﬁ')A6cuMcw OMNOPHUX TOYOK riHeapu3al,

il Ta macwTabyBaHHA

il cUrHany, Wo NoAAaeTbLCA Ha NepLUnn
dyHKUioHanbHUI 6NOK HopManisay

ABcumca noYaTKoBOro

00 3HaveHHs (% Big BxigHoro | % Big 000,0 go 099,9 0000 000,1

curHany)
01 Abcumca 01-i ainsHkn % Big 000,0 go 099,9 0000 000,1 3.7.2
02 Abcuuca 02-1 AinsAHKK % Big 000,0 go 099,9 0000 000,1 o
18 Abcuuca 18- ginaAHku % Big 000,0 go 099,9 0000 000,1
19 Abcuuca 19-1 ginaHkn % Big 000,0 go 099,9 0000 000,1

LNY1 (r'_ nd ﬁ')Op.qMHaTM OMOPHMUX TOYOK FliHeapu3auii curHany, LWo NoJaeTbCA Ha Nepwnn

dyHKUioHanbHU 6NOK HopManisay

il Ta macwTabyBaHHA

OppguHaTta no4aTKoBOro TexH
00 3Ha4yeHHs (curHan y o ' Big miHyc 9999 no 9999 0000
TEXHIYHMX OOMHULISX) A
01 OpauHaTta 01-1 ginsHkm LZXH' Big miHyc 9999 no 9999 0000
. TEXH. L Monoawwii
02 OpauHata 02-1 ginsHkm on. Big miHyc 9999 no 9999 0000 po3psA 3.7.2
. TEXH. L
18 OpgauHaTta 18-i ginsHkm on Big miHyc 9999 no 9999 0000
19 OpauHaTta 19-i ginsHkm LZXH' Big miHyc 9999 no 9999 0000

CLI1 (E Lo l’)KaniﬁpyBaHHﬂ curHany, Wo noaaeTbcs Ha nepmnin PyHKLioHanbHUK 610K
HopMani3auii Ta MaclTabyBaHHsA

KanibpyBaHHSA

00 noYaTKOBOro 3HaYEHHs! ;eXH' Big miHyc 9999 no 9999

curHany 1-ro 6noky A 51

KanibpyBaHHs kiHLEeBOro TexH '
01 3Ha4YeHHs curHany 1-ro o ’ Big miHyc 9999 no 9999

6roky A

r | . o . o
CORL1 (L or I)KopekKuis curHany, Wo nogaeTbCcsA Ha nepumnn PyHKLioHanbHUM 610K
HopmManisauii Ta maclwTabyBaHHs

00 gﬁgi;m” curHany 1-ro coxt | Bin iy 9999 0 9999 0000 000,1 IHavkye PV=PV+A

KoediLieHT Kopekuji TexH 3.7.1
01 (3miLLeHHS) curHany 1-ro o ’ Big miHyc 9999 no 9999 0000 000,1 IHankye A

Oroky A

[ [ .
CALO (L AL 0) KanibpyBaHHsa aHanoroBoro Buxoay (AO)

00 TecT aHanorosoro BUxo4y %

KanibpyBaHHs no4aTkoBOro
01 3Ha4YeHHs aHanorosoro %

Bmxogy AO 5.2

KanibpyBaHHs KiHLEeBOro
02 3Ha4YeHHs aHanoroBoro %

Buxogy AO

SYS ( 54 5) 3aranbHi CUCTEMHI HanawTyBaHHSA

00 MepexeBa agpeca (Homep 0000 — 0255 0001 0001 y 0000 — BigkntoYeHo BiA

BOMbTMETPA B Mepexi)

Mepexi
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[TpodoexeHHs1 mabnuui - 3eedeHa mabnuysi napamempie soismmempa IMNM-1

3Hau.
OauvHn
MyHKT ui Liana3oH 3MiHun 3a Kpok Po3 .
MapameTp . 3amoB . ; Mpumitka
MEHI0 BUMIp napameTpa uyBaH 3MiHM Ain
y HAM
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
_ _ 6it/ 0005 — 28800
01 LLBnAakicTb 06MiHY 3 0006 — 38400 0009 0001
0007 — 57600
0008 — 76800 y
0009 — 115200
0010 — 230400
0011 - 460800
0012 — 921600
Tanm-ayT Kagpy 3anuty y . _
02 CUCTEMHVIX TAKTAX Big 0001 go 0200 0006 0001 1 TakT = 250 mKC
Kop BonbTMeTpa Ta Bepcia
03 nporpamMHoro 13.39
3ab6e3neyeHHs

04+13 | Lli nyHKTM HE BUKOPUCTOBYOTHCS

SAVE (5HuE) 36epexeHHs napameTpis

00 Cnyx6oBa iHopMauis
3anvc napameTpis Ao 0000

01 .. - 4.4.3
EeHeproHe3anexHoi nam'aTi 0001 — 3anucartu

[ .
LOAD (LD H d) 3aBaHTa)XxeHHA napamMmeTpiB

00 [o3Bin nporpamyBaHHsA No 0000
mepexi ModBus 0001 — no3BONEHO

o1 3aBaHTaXeHHs 0000 4.43
HanawTyBaHb KOpUCcTyBaya 0001 — 3aBaHTaxuT U
3aBaHTaXeHHs 3aBOACLKMX 0000

02 4.4.4
HanawTyBaHb 0001 — 3aBaHTaXUTN

* 3anexHo Big 3aMOBMEeHHS OAUH i3 LIMX NYHKTIB He BUKOPUCTOBYETbLCS.
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JlncT peecTtpadil 3MiH

Homepw nucTiB (CTOpIHOK)

Ycboro

- BxigHun Ne
3MiH meris y Ne CyMnpOBOOXKYHHOro Mign Hata
' [OKYMEH AOKyMeHTa YMPOBOMKY Al
3MiHeHn | 3amiHeH H Ti AokymeHTa Ta fara
OBUX
X nx

1.00 25 ver.13.01 MapikoT 18.05.2016
0.4A.

1.01 25 ver. 13.39 MpuBeaeHo y BiANOBIAHICTb MapikoT 01.06.2016
[0 HOBOI MPOLUMBKM 0.4.

1.02 25 ver. 13.39 3MiHEHO KO4 3aMOBIEHHS MapikoT 06.07.2016
0.A.

1.03 25 ver. 13.39 BunpasneHo gopatok b.1 MapikoT 13.09.2016
HopaHo gopatok B Ta 0.4A.

1.04 29 ver. 13.39 Tabnuuo nporpaMmHo- Cnos'sik 05.09.2017
OOCTYNHUX pericTpis AA.

1.05 29 ver. 13.39 3aMiHEHO pUCYHKU Ha deanHak | 30.01.2024
nokanizoBaHum B.B.

BapiaHT,aKkTyarnisoBaHo
MOCWNaHHA Ha cTaHAapTw.
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