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[aHa HacTaHoBa LLOAO eKcrnyaTyBaHHA Npu3HayeHa A5 O3HaVOMIIEHHS CMOXWBAYIiB i3 MPU3HAYEHHSM,
NPUHLMNOM fAii, KOHCTPYKLIEID, MOHTaXeM, ekcniyaTauieto Ta o6cnyrosyBaHHsIM BonbTMeTpa IMM-2.

YBAlA! MNepen BuKopucTaHHAM Oyab nacka, O3HaAMOMTECH 3 [OaHOK
HaCTaHOBOIO LWOAO eKcnyaTyBaHHsA BonbTMmeTpa IMM-2.

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

Y 3B'A3Ky 3 NOCTiHOK POBOTO 3 YAOCKOHANEeHHs BUpoOy, LWo
NigBULLYE NOro HaAiNHICTb | MOKpaLLye XapaKTepUCTUKM, B KOHCTPYKLIO
MOXYTb OyTW BHECEHi He3HauyHi 3MiHM, He BigobpaxeHi y LUboMmy
BUOAHHI.

1 Onuc BonbTMeTpa

1.1 Mpun3HavyeHHA BosnbTMeTpaA

Mpwunag INM-2 € HOBUM K/TAaCOM Cy4YaCHUX LM POBUX BOSIbTMETPIB 3 ANCKPETHUM BUXOAOM.

BonbTtmeTp IMNMM-2 fo3Bonsie 3abe3neunt BUCOKY TOYHICTb BUMIPY TEXHOSOMYHOIO napameTpa. BiOMiHHO0
ocobnugicmto BonbTMeTpa IMNMM-2 € HasiBHICTb TPUPIBHEBOI ranbBaHiYHOI i30MsUil MK BXogamu, BMXO4aMu Ta
NaHLOrOM XUBMEHHS.

BonbTMeTp npusHavyeHun Ak NS aBTOHOMHOrO, TaK i ANsi KOMMJEKCHOro BukopucTaHHa B ACYTI B
eHepreTuui, MeTanyprii, XiMi4Hi, Xxap4oBii Ta iHWWX rany3sax NPOMUCIOBOCTI Ta HAPOAHOMY roCNOAapCTBi.

Bonbmmemp ITNIM-2 npu3Ha4eHull:

o[1/151 BUMipPIOBaHHS YUHHOrO 3HAUYEHHS HaNpyru efieKTpuUYHOI Mepexi, Ak 6esnocepeaHbo, Tak
i yepe3 TpaHcopmaTop Hanpyru, obpobku Ta BiAOOPaXKEHHST MOro MOTOYHOrO 3HaYeHHst Ha BOyLOBaHOMY
4OTMPUPO3PAOHOMY LM POBOMY AnUCHNEN,

® B 3aNEXHOCTi Bi 3aMOBMEHHS BOMbTMETP (POPMY€E BUXIOHUIA OWCKPETHWI abo aHanoroBWiA curHan
KepyBaHHS 30BHILLHIM BMKOHaBYMM MeXxaHi3aMoM, 3abe3nedyloun BigMnoBiOHO AMCKPeTHe KepyBaHHA abo dyHKLito
peTpaHCMiICii BiANOBIiAHO A0 3a4aHOl KOPUCTYBayeM Foriku poboTwm,

e BONbTMETP (POpPMyE CUrHanmm TEXHOMOriYHOI curHanisauii. Ha nepepHii naHeni € BonmbTMeTpM ANs
curHanisauii - TexHonoriyHo Hebe3neyHMx 30H, CUrHamum MNEepPeBULLIEHHST  (3aHWXKEHHS) perynboBaHoro abo
BMMIpIOBaHOro napameTpa,

e BonbTMeTp IMIM-2 MoOxe BMKOPUCTOBYBaTMCA B CUCTEMAax CWUrHanisauin, OGnokyBaHb Ta 3axucTy
TEXHOMOriYHOro obnagHaHHs.

1.2 MNo3Ha4eHHn BOJiIbTMeTpPa npu 3aMOBJIEHHi Ta KOMMJEKT NOCTa4YaHHA
1.2.1 BonbTMeTp No3Ha4aeTbCH Tak:
INM-2-AA-D,
ne:

AA-Kkop BXigHOro aHanoroBoro curHany:
01-Big 1 po 10 B,
02-Bin 1.500 15 B,
03- Big 3 oo 30 B,
04- Big 4 no 40 B,
05- Big 5 go 50 B,
06- Big 6 oo 60 B,
07- Big 10 go 100 B,
08- Big 25 go 250 B,
09- Big 30 go 300 B,
10- Big 50 oo 500 B,
11- Bif 30BHIWHBOrO TpaHcopmaTopa Hanpyry (MpPU 3amMoBMNEHHI HEOOXiAHO BKa3aTu Hanpyry BTOPUHHOI
o6moTKN).

D - ko BUXigHOro moayns:
0— Moaynb BiACYTHIN,
T— OWUCKPETHUIN TPaAH3NCTOPHUIA BUXIa,
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P— ouckpeTHUn penenHun suxia,

1 -aHanorosui curdan Big 0 oo 5 MA,

2 -aHanorosu curHan Big 0 o 20 MA,

3 -aHanoroBu curHan Big 4 0o 20 mMA,

4 -aHanorosuin curHan Big 0 go 10 B (Ha okpeme 3amoBneHHs - npubop HanawToBYETLCA Ha BUXIOHWN
curHan 0-20 MA i Ha po3'em BnareTbCA HopMyounii pesuctop 499 Om).

YBara! Ilpu 3aMoBieHHI npuiiagy HeoOXiHO BKa3yBaTH MMOBHE MMO3HAYCHHS, B SKOMY MPHUCYTHI THITH aHAJIOTOBOTO
BXOJLy, aHAJIOTOBOTO 200 UCKPETHHX BUXOIIB.

Hanpuknad, 3amoeneruti npunad: INM-2-03-3

Mpn LbOMY BUrOTOBIEHHS Ta MOCTAYaHHs CMOXUBAYeEBI Nignsarae:

1) BONbTMETP TEXHOMOTIYHUIA MikponpouecopHui INMM-2,

2) aHanoroswuw Bxig, Al1, kog 03 - Hanpyra Big 3 o 30 B 3miHHOro cTpyMmy,
3) ko 3 - aHanorosun curHan Big 4 go 20 MA.

1.2.2 KomnnekT noctavaHHs BonbTMmeTpa IMNMM-2 HaBegeHo y Tabnuui 1.2.

Tabnuys 1.2 - Komnaekm nocmavaHHsi eosibmmempa IMM-2

Mo3Ha4yeHHsA HanmeHyBaHH# KinbkicTb
MPMK.421457.069 BonbtmeTp IMM-2 1
MPMK.421457.069 PE HacTtaHoBa Wo40 ekcniyaTyBaHHs 1*
MPMK.421457.069 NC [Macnopt 1
M3-02 KoMnnekT KpinunbHUX 3aTUCKAKYNX ENTEMEHTIB 1
231-108/026-000 Po3'em ons nigkntoYeHHs 30BHILLHIX BXiAHUX Ta BUXIQHMX 1

NaHUoriB
231-103/026-000 Po3'em mepexesun (220 B) 1
231-131 Baxinb MOHTaXHUN 1
*- 1 ekzemnnap Ha Oyab-AKy KiNbKiCTb BONbTMETPIB MpU NOCTaBLIi HA OfHY agpecy

1.3 TexHiyHi xapakTepucTUKMN BofibTMeTpa

1.3.1 AHanorosum BXigHWM curHan

Tabnuust 1.3.1 — TexHiYyHi xapakmepucmuKu aHasr0208020 8XIOHO20 cuzsHaiy

TexHiYHa XxapaKTepucTuka 3HaveHHA
KinbkicTb aHanorosux BXxoaie 1
Twun BXiAHOro aHanoroBoro curHany Bia 1 go 10 B,RBx = 50 kOm

Big 1.5 oo 15 B,RBx = 75 kOm

Bia 3 go 30 B,RBx = 100 kOm

Bia 4 no 40 B,RBx = 150 kOm

Bia 5 no 50 B,Rex = 200 kOm

Big 6 no 60 B,Rex = 250 kOm

Big 10 oo 100 B,Rex = 500 kOm

Bia 25 no 250 B,Rex = 1.2 MOm

Bia 30 no 300 B,Rex = 2.0 MOm

Bia 50 go 500 B,RBx = 2.5 MOm

BiJ 30BHILIHLOr0 TpaHcopmaTopa Hanpyru
PosginbHa 3gatHicTe ALI <0.0015 % (16 po3psigiB)

Mesxa OCHOBHOT HaBeAeHOT NMOXMOKM BUMIPIOBaHHS | _ 0.4%

BXiQHVX NapameTpiB '
Mexa gonyctumoi 4oaaTkoBOT MOXmMbKu,
BMKITMKAHOI 3MiHOK TemnepaTtypu HaBkonuwHeoro | < 0.2% /10 °C

cepegosma
Mepioa Bumipy He 6inbwe 0.1 ¢
[anbBaHi4yHa po3B's3Ka aHaNoroBoro BXoay Bxig ranbBaHiYHO i3051bOBaHWI Bif, iHLLMX NAHLHOTIB,

Hanpyra ranbBaHiYHOi po3B'a3ku He meHwe 1500 B

Mpumitka. MeTpornoridyHi XxapakTepucTUKU BXiAHUX CUrHaniB HOPMYIOTbCS
npwu gianasoHax BxiagHMx curHanie Big 10 ao 100%.

http://www.microl.ua e I[TM-2 e ver.14.39 e [TPMK.421457.069 PE e 1.04 ¢ 31.01.2024



1.3.2 AHanoroBum BUXiAHMI cUrHan

Tabnuys 1.3.2 — TexHiYHi XxapakmepucmuKu aHarno208020 yHighikogaHO20 8UXIOHO20 cuaHasy

TexHi4uHa xapakTepucTuka 3HayYeHHsA
KinbkicTb aHanorosux BUxoAis 1 (3a yMOBM 3aMOBIEHHS)
Twvn BMXiAHOrO aHanoroBoro curHany YHidpikoBaHi nocTinHum ctpym (ACTY IEC 60381-1)

MocTinHWM cTpyMm:

Big 0 no 5 MA, RH <2000 Om
Bia 0 no 20 mA, RH <500 Om
Bin 4 no 20 mA, RH < 500 Om
Hanpyra nocTinHoro ctpymy:
Bin 0 no 10 B, RH = 2 kOm

PosginbHa 3gatHicTb LIAM <0.0015 % (16 pospsgis)

Mesxa OCHOBHOT HaBeeHOT NOXMOKK hopMyBaHHS | _ 0.2%
BMXiQHOrO curHany s uen

Mexa ponycTumoi 4oAaTKOBOT MOXMOKY,
BMKINMKaHOI 3MiHOK TeMnepaTypu HaBkonmuwHboro | < 0.2% /10 °C
cepegosva

"anbBaHiYHa po3B'si3ka aHanoroBoro BUxoay Buxig ranbBaHiYHO i30N1bOBaHWU Bif, iHLWUNX NaHLUIOrNB,
Hanpyra ranbBaHiYHOI po3B'a3kn He meHwe 500 B

1.3.3 IucKkpeTHi BUXigHi curHanun
1.3.3.1 TpaH3uCTOpPHUI BUXIg

Tabnuys 1.3.3.1 — TexHiyHi xapakmepucmuku QUCKPemMHUX 8UXIOHUX MPaH3UCMOPHUX CU2Hari8

TexHiYyHa xapakTepucTuka 3HaYeHHA
KinbKicTb ANCKPETHUX BMUXO4iB 1 (32 yMOBW 3aMOBJIEHHS)
Tun Buxogy Bigkputnii konektop (NPN TpaH3ncTopa)
MakcumanbHa Hanpyra komyTauii < 40 B nocTinHoro ctpymy
MakcmanbHuin CTpyM HaBaHTaXXEHHS KOXHOTO <100 A
BMX0Qy
CwrHan noriyHoro "0" Po3iMKHEHWIN CTaH TpaH3UCTOPHOIO Kto4va
CwrHan noriyHoro "1" 3aMKHEHWI CTaH TPaH3UCTOPHOIO KIto4a.
Bua HaBaHTaXeHHs! AKTUBHA, iHOYKTUBHA
"anbBaHiYHa po3B'si3ka AMCKPETHOIO BUXO4Y Buxig ranbBaHI4YHO i30N1bOBaHWUI Bif, iHLUNX NaHLUIONIB,
Hanpyra ranbBaHiYHOI po3B's3kn He meHwe 500 B

1.3.3.2 PenenHun Buxin

Tabnuusi 1.3.3.2 — TexHi4YHi XxapakmepucmuKu OUCKPemHUX 8UXIOHUX penelHuUxX cusHaie

TexHi4yHa xapakTepucTuka 3Ha4YeHHsA
KinbKiCTb ANCKPETHUX BMXOAiB 1 (3a yMOBM 3aMOBIEHHS)
Twn Buxoay lMepemukatodi KOHTaKTV pene
MakcmmanbHa Hanpyra KomyTauii 3MiHHOro 220 B
CTPYMY (ZitoYe 3HaYeHHs)
MakcumarnbHe 3Ha4YeHHs! 3MiHHOTo CTpyMy < 8 A nNpun pe3nCTMBHOMY HaBaHTaXKEHHI

< 3 A npu iHOYKTMBHOMY HaBaHTa)eHHi (cosp=0,4)

MakcumanbHa Hanpyra komyTauii NOCTINHOro Bin 5 00 30 B

CTpymy

MakcmmMarnbHe 3HaYeHHS NOCTIMHOro CTPyMy nNpu

Bin 10MA OO0 5A
KOMyTaUji pE3UCTUBHUM HaBaHTaXXEHHSIM

CwurnHan norivHoro "0" Po3iMKHEHWIN CTaH KOHTaKTIB pene
CwurHan norivyHoro "1" 3aMKHEHWI CTaH KOHTaKTIB pene
["anbBaHi4yHa po3B'a3ka OUCKPETHOrO BUXOOY Buxig ranbBaHi4YHO i3011bOBaHWI Bif, iHLLIMX NAHLHOTIB,

Hanpyra ranbBaHiYHOi po3B'a3ku He meHwe 1500 B

1.3.4 NMocnigoBHuM iHTepcenc RS-485

Tabnuysi 1.3.4 — TexHi4YHi xapakmepucmuku nocridoeHo2o iHmepgbelicy RS-485

TexHiYHa XxapakTepucTuka 3HayYeHHsA
KinbkicTb npuiimadis [o 32 npuimadis Ha 0gHOMY CEerMeHTi
MakcmumanbHa goBXKuHa NiHiT B MeXxax ogHoro [o 1200meTpiB
cerMeHTa Mepexi
[iana3oH mepexeBux agpec 255
Bug kabento Buta napa, ekpaHoBaHa BMTa napa
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[MpodosxeHHs1 mabnuui 1.3.4 — TexHi4yHi xapakmepucmuku nocnidosHo2o iHmepgheticy RS-485
[MpoTokon 3B'A3Ky Modbus pexum RTU (Remote Terminal Unit)
["anbBaHi4YHa po3B's3ka BigcytHe

1.3.5 EnekTpuyHi aaHi

Tabnuus 1.3.5 — TexHiyHi xapakmepucmuKu eeKmpOoXUB/IeHHS

TexHi4uHa xapakTepucTuka 3HayYeHHsA
Hanpyra XvBneHHsi 3MiHHOro CTpymy ~Big 100 B no 242 B, 50 I'y
CNoXuBaHa NOTYXHICTb 4B-A
3axucT aaHux EEPROM, cerHetoenektpuyHa NVRAM

1.3.6 Kopnyc. YMoBu ekcnnyaTtauii

Tabnuys 1.3.6 — Ymosu ekcrinyamauii

TexHiYHa xapakTepucTuka 3HayYeHHsA

Twun kopnycy Kopnyc ans yTonneHoro WnNToBOro MOHTaXy

"abapuTHi poamipwn (BxLLUxI) 48 MM X 96 MM X 106 MM

MoHTaxHa rmmbuHa 135 MM max

Bupi3 Ha naHeni 45+0,8 x 92+%8mm

KpinneHHs kopnycy B enektpowmtax

TemnepaTypHWiA diana3oH -40°C ... +70 °C
BignoBiaae BukoHaHHo rpynu B4 3rigHo 3 ACTY IEC

KniMaTnyHe BMKOHaHHS 60654-1:2001, ane ansa pobotn npu Temneparypi Big MiHyC
40 °C po nntoc 70 °C.

ATMocepHUii TUCK Bia 84 no 106.7 kla

Bibpauis 3 yactoTor 4o 60 'y 3 amnnitygoto 4o 0,1 mm

MpuMiLLeHHs 3aKpuTe BUOYX0-, NoxexobesnevHe

[MTonoXeHHs nig Yac MOHTaxy Byab-sike

CTyniHb 3axucty IP30

Maca < 0.25 kr

1.3.7 Mo 3axuweHocTi Big Aii Bibpauii BonbTMeTp Bignosigae knacy V.6.H srigHo 3 ACTY IEC 60654-
3:2001.

1.3.8 CepepgHin 4Yac HanpauloBaHHS Ha BiOMOBY 3 YypaxyBaHHSM TEXHIYHOro 06CnyroByBaHHS,
pernameHToOBaHOro NocibHMKoM 3 ekcnnyaradii, - woHanmeHwe 100 000 roguH.

1.3.9 CepepgHin yac BigHoBNeHHA npauesaaTtHocTi INMM-2 — He GinbLue 4 roguH.

1.3.10 CepegHin TepmiH ekcnnyaTauii — He MeHwe 10 pokiB.

1.3.11 CepegHin TepMmiH 36epiraHHs — 1 pik.

1.3.12 I3onsuia enektpunyHux kin INMM-2 wopo kopnycy Ta Mk cobot npyu TemnepaTypi HaBKONMULLHBLOIO
cepepoBuwa (20+5)°C Ta BigHOCHOiI BonorocTi noBiTpss Ao 80% BuTpumye npoTaArom 1 XBUNUHM Aito
BMNPOOYBanbHOro HanpyXeHHst CUHycoiganeHoi opmu YactoToto (50+1) 'y i3 YMHHKMM 3HaYeHHsim 500 B.

1.3.13 MiHiManbHO AONYCTUMUI eneKTPUYHUI onip i3onAuii Npy TemnepaTypi HaBKOMULLHLOro cepeaoBumLla
(20+5)°C BigHocHoi BonorocTi noBiTps 4o 80% cTtaHoBUTbL He MeHLe 20 MOMm.

1.4 3acob6u BMMipIOBaHHSA, iIHCTPYMEHT Ta npunaaas

Mepenik npunanas, HeOBXiGHOro [ANsi KOHTPOS, PEerynitoBaHHSl, BUKOHAHHS pobiT 3  TexHiYHoro
o6cnyroByBaHHsA BonbTMETpa, HaBeaeHo B Tabnuui 1.4 (3righo 3 ACTY FOCT 2.610).

Tabnuusi 1.4 - lNepenik 3acobig sumiprosaHHsi, iHcmpymeHmy ma npunadodsi, siki HeobxioHi Onsi obcrnyeo8ys8aHHs 8onbmMempa
IMM-2

HalimeHyBaHHSs 3ac0o0iB BUMiptOBaHHS,
; Mpu3HayeHHs
iHCTPYMEHTY Ta npunagas
1 BonbTmeTp yHiBepcanbHuin L300 BumiptoBaHHs BUXigHOro curHany
2 OndpepeHuianbHui BonsTMeTp B1-8 3agasay curHany Ta BUMipOBaHHSA BUXIQHOro curHany
3 MeraommeTp 94108 Bumip onopy isonsuii
4 MNiHueT MeanyHU [MepeBipka AKOCTi MOHTaxXy
5 BukpyTka Po36upaHHs kopnycy
6 M'aka 65a3b OuuLeHHs Big nuny Ta 6pyay
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1.5 MapKyBaHHA Ta nakyBaHHA

1.5.1 MapkyBaHHs1 BOfbTMETpa BMKOHaHO 3rigHo 3 COY-H MPMK-902:2014 Ha Tabnuyui 3 po3mipamu
3rigHo 3 TOCT 12971, Wwo KpinuTbCA Ha TUMbLHI CTOPOHI KOprycy npunagy.

1.5.2 TnombyBaHHA BoONbTMETPaA NIANPUEMCTBOM-BMPOOHMKOM Mif 4Yac BUMYCKYy 3 BMpPOOHMUTBA He
nepeabayeHo.

1.5.3 NakyBaHHs BonbTMeTpa Bignosigae sumoram COY-H MNMPMK-903:2014.

1.5.4 BonbT™MeTp BiANoOBIAHO A0 KOMMNEKTY NOCTavYaHHA ynakoBaHUI 3riAHO 3 KpeCNeHHsaMM nignpuemcTaea-
BMpO6HUKa.

2 NMNpu3HavyeHHA. PyHKUiOHaNbHI MOXIUBOCTI

Cmpykmypa eonbmmempa I[IM-2 3a donomoz20t0 KOHgbicypauii Moxe 6ymu 3MmiHeHa
makumM YUHOM, W0 MOXXymb 6ymu eupiweHi maki 3ae0aHHs1 asmomamu3auii:

v BMMipHMK-BONbTMETP OOHOTO NapameTpa 3 curHanisauieto MiHiMyMy Ta MakcuMymy

v TMpucTpilt curHanisadii, 4BONO3ULINHOIO KepyBaHHS

BHyTpilwHA nporpamHa nam'atb BonbTMmeTpa I[M-2 MiCTUTb Benuky KinbKiCTb CTaHOapTHUX YHKLINA
HeoOXiAHUX ONA yhnpaBniHHSA TEXHOMOMYHMMM NpouecaMyM Ta BUPILIEHHS OinbLIOCTi iHXEHEPHUX MPUKNagHUX
3aBOaHb, HaNpuknag, Takmx K:

® MOPIBHAHHSA pe3ynbTaTy NepeTBOPEHHS 3i BCTaBkaMu MiHIMYM i MakCUMYM, i cUrHanisauito BigxuneHsb,

® nporpamHe KanibpyBaHHsi KaHany 3a 30BHiLLHIM 3pa3KOBMM [J)KEPEIIOM aHanoroBoro curHany,

e Lndposa dinbTpauia (ana ocrnabneHHs BNAnBY NPOMUCIIOBUX MEPELLKOA),

® niHiNHa iHTepnonsauia BxigHOro curHany no 20-tm Toukax,

e MacliTabyBaHHS LKanv BMMipIOBaHOro napameTpa,

® KOHpirypyBaHHs noriku po6oTu BUXigHOrO QUCKPETHOrO NPUCTPOIO,

® peTpaHCMicis BXiQHOroO aHanoroBOro napameTpa Ha aHanoroBui BMXiA NpUCTPOlo (Y pasi 3aMOBIEHHS
onuii aHanorosoro Buxofy AT) Ta 6araTo iHLworo.

BonbtmeTp INM-2 KoHirypyeTbcs 3a AONMOMOro nepenHboi naHeni npunagy abo 4vepes iHTepdenc RS-
485 (npotokon ModBus).
MapameTpu koHdpirypauii BonsTmeTpa INM-2 36epiratloTbCsi B He3anexHin nam'aTi.

3 KOHCTpyKLUifA BONbTMeTpa Ta NpUHLUN poboTun

3.1 KoHCcTpyKUis BonbTMeTpa

Ha nepegHin naHeni BonbTMeTpa pPO3MiLLLEHO:

- Uudpposuin gnucnnen,

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

- Bonbt™meTp poboTun iHTepdency,

- Knasiwi nporpamyBaHHs.

Ha 3agHin naHeni BonbTMeTpa po3MillieHi NPYXMHHI po3'eM-KremMu A5 30BHiLLHIX 3'€éAHaHb.

BumipsiHe
3HaYEHHS
BXigHOro IH,qMKaTgpm i
napameTpa BONBTMETP TeXHOHQFIHH"QI
curHanisadii
IHankaTop
poboTun
iHTepdency —
Knasilwi
IHOukaTop @"" ox nporpamyBaHHA
craHy 4AMIKPOA
AVCKPETHOTO
BMXoa4y

PucyHok 3.1 — 3oe6HiwHil suensid eonsmmempa IMM-2
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3.2 NpusHayveHHA undpoBoro gucnnesa

Lindbposui anc

nnen BonbtMeTpa IMNM-2 y pexxumi POBOTA iHOWKY€E 3HA4YEHHSI BUMIPHOBAHOT BENUYMHM.

Y pexumi KOHOINYBAHHA undposuii gucnnen Bigobpakae piBeHb KOHirypauii, moTiM HOMEep MyHKTY
MeHI0, NoTiM, 6nMatoun, 3Ha4eHHst NnapameTpa BUOPaHOro NMYHKTY MEHIO.

3.3 MpusHavyeHHs cBiTNOAIOAHMX iHOQUKATOPIB

e lHaukaTop A

elHoukaTop V

e [HaukaTop K1

e lHaukaTtop IHT

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

CBIiTUTbCA, SKLWO 3HAYEeHHsT BUMIPIOBAHOI BENWYMHM MeHLWIe 3HAYeHHs curHanisauii

BigxuneHust MIN.
CBiTUTbCS, AKLIO YBIMKHEHO ANCKpeTHMI Buxig DO.

Bnvmae, akwo BiabysaeTbca nepegaya AaHnx iHTEpENCHUM KaHanoMm 3B'a3Ky.

3.4 MNpu3Ha4vyeHHs Knaeil

eKnaBiwa [A]

eKnagiwa [V]

eKnagiwa [O]

Knasiwa "Binbwe". MNpn KOXHOMY HaTUCKaHHI Liel KnaBilwi 3A4iNCHIETBCA 36inblUeHHS
3Ha4YeHHs napameTpa, WO 3MiHIETbCA. [py yTpuUMaHHi ui€i knaBiwi B HaTUCHYTOMY
MOSOXeHHi 36inblUeHHs1 3Ha4YeHHs BiabyBaeTbca 6e3nepepBHO.

Knasiwa "MeHwe". lMpn KOXHOMY HaTUCKaHHI Ui€l KnaBiWi 30INCHIOETLCSH 3MEHLLEHHS
3HaYeHHs1 NapameTpa, L0 3MIHIETECA. YTPUMYHOUM L0 KMaBilly, Y HAaTUCHYTOMY MOMOXEHHI
3MEHLLEHHSs1 3Ha4YeHHs BiabyBaeTbca 6e3nepepBHo.

KnaBiwa npu3HadeHa ANS BUKMIMKY MEHI0 KOHirypauii, Ana NigTBEpAXEHHS BUKOHYBaHWX
Jin abo onepaduin i ans dikcauii 3HaYeHb, LWo BBOAATbLCA. Hanpuknag, nigTBepokeHHs Bxoay
B pexu1M KOHirypauii, pikcalisi BBe4eHOro 3Ha4eHHs1 napameTpa, Lo 3MiHIOETbCS i T.4.

3.5 CTpykTypHa cxema BonbtmeTpa IMNMM-2

Al - BXiaHWI BUMipIOBanbHU

/
MIKPO-

] MaHenb iHAnKauii i
Knasiatypwu

KOHTPOIIEP:

YKuenexns ~ 230 B

KOHTPOSMEMUI NapameTp
[ =24B

AO - AHanorosui Buxia

- anroput™ o6pobku MepeTsopeHHs

BXifHOro curHany;

A

- KOHirypauis
BVMIipIOBaNbHOro KaHany;

DO - guckpeTHuiA BUXig

Mpautoe no 3agaxin

MocnigoBHuN iHTepdenc
RS-485: koHdpirypyBaHHA, npun-

- umdpposa obpabka
AaHuX

MaHHs, nepegada komasga i gaHux

J—

\e .

KopucTyBadem noriui pabotu

PucyHok 3.2 — CmpykmypHa cxema eonbmmempa INM-2

3.6 PyHKUiOHanNbHa cxema BonbTMeTpa IMM-2

Mogayne

) R
MepEeXeBoro 06miHy
MepeTBOptoBa 1
aHarnorosoro suxoay AO
Bnok
Brnok Hopmanusauji PV onepaTuBHOIO
L ° op 6a sau P . . ToriyHui 6rok:
1 macwtabyBaHHs ynpasniHHa i - npHeTpi -
KOHdUrypauii MOPIBHAHHS, -

- curHanisaTtop

Oy

PucyHok 3.3 — @yHKyioHanbHa cxema sonibmmempa IMNM-2
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3.7 NpuHUMn po6oTn BonbTMeTpa IMM-2
3.7.1 NMpuHUMN pob6oTHn 610Ky 06POOKM aHANOroBoro Bxogy

Y BonbtMeTp IMM-2 MOXHa nigkno4MTM OAWMH aHanoroBuMK BXiOQHWW CUrHam, SKWKW MpPUAMacETbCA
yHKUiOHanbLHUM 6rokoM HopManisauii Ta MacluTabyBaHHs.

AHanorosi curHanu nNepeTBOPIOOTLCA Ha UMdpoBy ¢dopMy Ta 06pobnsawTbCa BignosigHMMKM Briokamu
HopMmanisauii Ta macwrtabyBaHHA. Ha pucyHky 3.4 nokaszaHo cxemy o6po6kM aHanoroBoro BXxoay.

PucyHok 3.4 — briok-cxema 06pobku aHarn0208020 8x00y

Ha pucyHKy NpunHATI Taki NO3HaYeHHs:

1. ®inbTp iMNynbCHUX nepewkon. BukopucToByeTbCA ONA NpuaylEHHS IMNYNbCHUX MNepeLuKosn.
BusHavaetbca napametpom AIN1.05 "MakcumanbHa TpuBanicTb iMAynbCHOI nepelkoan”. FAKWO SKOMYCb LMKA
BMMIpPIOBaHHSA TEXHOSOMYHOro napameTpa BUSIBNEHO MOro 3MiHa, TO nepefbadvyaeTbCad MOXNMBICTL Aii NepeLLKoaMm i
BMXIOHWIM curHan cdopMyeTbCs (3 ypaxyBaHHAM YycepeOHEHHS BUMIpPHOBaNbHUX 3HA4YeHb) MiCNA  3aKiHYEeHHS
BCTAHOBMNEHOro 4acy TpuBanocTi nepewwkoan. PoboTta paHoro dinbTpa BHOCUTbL [0OATKOBE TPAHCMOPTHE
3anisHeHHA B CUCTEMY peryroBaHHS, sike OOPIBHIOE BenuyuHi napameTtpa "MakcumanbHa TpyBanicTb iMMNyrbCHOT
nepetukoaun”. Tomy 3aBxau NOTPIGHO NparHyTU MiHIMi3yBaTu Ley napameTp.

2. Moagynb Hopmanisauii curdHany. Mogynb Hopmanidye aHanoroBui BXigHWI curHan. Baxnusotro
yHKUiE MOOYNst € KOHTPONb AOCTOBIPHOCTI AaHMX. Y pasi BUxogy aHanoroBoro curHany Ha 10% aianasoH, skun
BCTaHOBIMIOETLCH MpU KanibpyBaHHi BONbTMETPa, MOAYMb NOCUNAE CUrHan BONbTMETPY NPO HEAOCTOBIPHICTb AaHUX
y kaHani. lMpn uboMy, SAKWO CUrHanm Hwx4e pfiana3oHy 3MiHM Ha uudpoBOoMy Aucnnel ropMTbEi‘ rL, npu
nepeBULLIEHHI JaHOro Aiana3oHy Ha umdpoBoMy aucnnei ceituteesat rmH. B o6ox BUMagKax reHepyeTbcsa nogis
"pO3pmB niHii 3B'A3Ky 3 AaBayom".

3. Napametpu kanibpyBaHHA. BusHnavaioTbca napametpamu CLI.O0 «KanibpyBaHHA no4aTKOBOrO
3HayeHHs Wwkanu aHanorosoro Bxody» Ta CLI.01 «KanibpyBaHHS KiHLEBOro 3Ha4yeHHs LUKanvM aHanoroBoro BXoay».
Bu3HauaoTb TOYHICTb kaHany Ta 3MiHIOKTBCS NpY 3aMiHi AaBada abo nepexopi Ha iHWu TN gaeada. JoknagHiwe
npo KanibpyBaHHA aHaNoroBmx BXoAiB AMBITbCS B po3dini 5 Lboro nocibHmka.

4. EKCNoHeHTHun inbTp. PiNbTp BMKOPUCTOBYETLCA AN NPUAOYLUEHHS Nepewkod, a Takox Ans
NpuayLLIEeHHS «OpsI3KOTY» iHAMKauiT (Y4acTi 3MiHM nokasaHHA BONMbTMETpa Yepe3 KONMMBaHHSA BXiAHOro napameTpa).
BusHauaeTtbea napameTtpom AIN1.04 "lMocTiiHa Yacy umdposoro dinbTpa”.

5. Mogynb macwTtabyBaHHA curHany. Mogynb niHeapusye Ta macwrtabye BXigHWA curHan 3rigHo 3
3aaHO0 KOPUCTYBa4YeM HOMiIHaNbHOI CTaTUYHOT XapakTePUCTMKM JaBaya, SKUA MigkmoyYeHun oo uporo Bxogy. Came
B LbOMY MOAyni BUOMpaETbCA TN MiOKMIOYEHOro A0 KaHany AaBadva. KopuctyBad Mae MOXNUBICTb NiHeapuayBaTu
CWrHan 3a BnacHO KpYBOIO NiHeapu3auii.

6. Tabnuua koopauHaT niHeapm3auii curHany. Lls Tabnuus Bu3Havae koopauHaTW niHeapu3sauii
KopucTyBaya, napameTpu sKoi 3agatoTbes Ha piBHi koHirypauii LNX i LNY.

7. Mogynb Kopekuii aHanoroBoro Bxogy. Y LbOMy MOZyni cUrHan, NnepeTBOpPeEHUn nonepeaHix bnokax,
3MilyeTbCs Ha 3agaHe kopuctyBayem (piBeHb COR) 3HaueHHs. 3HayeHHs Kopekuii nigCcyMOBYETbCA BXiOHWUM
curHanom abo BiaHIMaeTbCA Bi BXigHOro curHany, 3anexHo Big 3Haka koedilieHTa KopekLii.

Mpumitka.
Mpwu iHTEepdeicHOMY BBEAEHHI BUMIPIOBAHOrO NapaMeTpa HanawTyBaHHA Modyns Hopmanisauii i inbTpis
HEeMag€ CeHCy, OCKINbKW1 CUrHarn no iHTepdency nepeaacTbcs Bigpady Moaynb MacltabyBaHHSA curHany.

3.7.2 lliHeapu3auis aHanoroBux BxogiB

®yHKUiA niHeapu3auil BWKOHYETbCSt  (PyHKUiOHaNbHMM 6Grnokom HopMmanisaudii Ta MacluTabyBaHHs.
JliHeapu3sauia gae MOXNMBICTb peanbHOro disnYHOro ysiBNeHHs HEMiHINHMX BUMIpIOBaHMX NapaMeTpiB.

* 3a donomozoro niHeapu3auii MOXHa nPoO8oOUMU NepemaeopPeHHsT 8UMIPSIHO20 3Ha4YeHHS O0HIei hi3uyHOT
8€/IUYUHU 8 iHWY.
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Mpu iHaMKauii niHeapu3oBaHoI BENWYMHN BU3HAYaNbHUMKN napaMeTpammn € novaTkose i KiHLEeBe 3Ha4YeHHs
WKanu (BiAcOTKOBE BiQHOLLEHHS 00 Aiana3oHy BUMIPIOBAHHSA), NMOMOXEHHSA AeuMManbHOro pos3fdinibHuKa, a TaKox
eKBiAMCTaHTHI ONOpHi ToYkKM NiHeapuaauii. Kpua niHeapusauii Mae «3anomneHHs» B OMOPHUX TOYKaX.

3.7.2.1 NMNapameTpwu niHeapusauii
MapameTpu niHeapu3auii pyHKLiOHaNbHOro 6roKy HopMarnisadii MmacluTabyBaHHS Taki:
KoHdpieypauisi pyHKUYioHanbHO20 610Ky

AIN1.00 = 0009 - Tun wkanwu - niHeapusoBaHa
AIN1.06 - KinbkicTb AingHOK niHeapu3adii

A6cyucu ornopHUX MOYOK JliHeapu3auii

LNX1.00 Abcumca novaTkoBoro 3HavyeHHs (% Big BXigHOro curHany)
LNX1.01 Abcumca 01-i ginsHku
LNX1.02 Abcumca 02-i ginsiHkm
LNX1 .18 Abcuunca 18-i ginsHkn
LNX1.19 Abcumca 19-i ginsiHkn

OpJduHamu onopHUX MOYOK JliHeapu3ayii

LNY1.00 OpaunHaTta no4aTkoBOro 3HayeHHs (curHan y tex. og. Big -9999 no 9999)
LNY1.01 OpagnHaTta 01-i ginsHkm
LNY1.02 OpagnHaTta 02-1 ginsHkm
LNY1 .18 OpaunHaTa 18-i ginaHku
LNY1.19 OpanHaTa 19-1 ginsiHkn

3.7.2.2 BusHa4eHHS ONOPHUX TOYOK NiHeapu3auii

3.7.2.2.1 BusHayeHHs Kinnbkocmi QinsiHOK niHeapu3auii

Micna BM3HaYeHHS HeOOXiQHOT KiNbKOCTI AiNAHOK NniHeapuaauii HeobxigHo 3agaTu oro y napameTpiAIN1.06.

Bnbip HeobXxigHOI KinbKOCTI QiNAHOK niHeapw3sauii 34iNCHI0ETECA 3 MipKyBaHHSA 3abe3neveHHs HeobXxigHoi
TOYHOCTI BUMIPIOBaHHSI.

3.7.2.2.2 BusHa4eHHs 3Ha4YeHb OropHUX MOYOK riiHeapu3sauii

[ns KoXHOro 3HayeHHs1 BxigHoro curHany Yi (y TexHiYHMX ogmHuusix Big miHyc 9999 no 9999) obuncnuTn
BiANOBIAHY i3VYHY BENUYUMHY 3 BIiAMNOBIOAHUX (OYHKLUiOHanbHUX (rpagytoBanbHuX) Tabnuupb. Lle moxHa 3pobutu
TakoX rpadivyHo 3 BiAMOBIAHOI KPMBOI (MpU HEObXIQHOCTI iHTepnonoBaTK) i BCTAHOBUTU 3HAYEHHS ANS BiAMOBIAHOI
OMOPHOI BEMMYMHM BXiAHOro gisuyvHoro curHany Xi (B %, Big 00,00% £o 99,99%).

3.7.2.3 MNMpuknagu niHeapu3auii curHanie

Mpuknaa 1. NMiHeapu3auisa curHany, wWo nogaeTbcs Ha PyHKLUioHanbHUM 6nok
HopManisauii Ta macwTabyBaHHSA, NpeacTaBneHa rpadiyHo (KpUBOHO)

lNapamempu, wjo KoHgicypyrombcsi:

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, S 7] WHanumpyemoe 3HayeHne PeanbHasi xapakrepucTuka, JInHeapusoBaHHasi
A B TEXHUYECKNX eanHULAax pencTaeneHHas rpadguyecku apakTepucTuka

0
droyacria 999,97 < e e
750.0 K gnirsg == - s fee s 3-i

OpauHara . y4acTok ;
2-r0 yyacTka . i
2-i .
OpavHata i y4dacTok . '
1-ro yyactka 350.0 A ! :
' 100 %
141 ' BXOAHOTO
yqa;:,o,( ' A6cumcca . A6cumcca A6cumucca @ oMrHana
. 1-ro yyactka :/2—1'0 yyacTtka 3-ro yyactka_ .
f f —>
Hauansoe 20.00 60.00 99.99 X, %

3Ha4yeHune

PucyHok 3.5 — pacpik niHeapu3oeaHo20 cueHary
3.7.3 NMNpuHuun chbopMmyBaHHA aHarNoroBoro BuUxoay

BonbtmeTp INM-2 mae ogvH aHanoroeBum BuXi4 (3@ YMOBU 3aMOBMEHHS), SKWA Mpauloe B pPexuMi
peTpaHcMicii (Npsama nepefaya 3 macluTabyBaHHSIM) BXiAHOrO cUrHany Ha BuXig.

Y pexumi peTpaHcMmicii BWXIOHWI aHamnoroBuin CWUrHan MOBTOPIOE BMMIpOBaHy BenuuunHy PV, konu
AIN1.01=AQOT.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
aHarnoBoro curHany Briok 06po6ku AO Buxig AO

Tex.eq. % nnanazoHa AO

PucyHok 3.6 — Poboma 6110Ky aHario0208020 8UBEOEHHSI y PEeXUMI pempaHCMicii
3.7.4 MpuHLUMN Ppo60OTU AUCKPETHOIro BUXoay

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

MpuHUMN pobOTK MOriYHOro YCTPOK NokasaHwi Ha pucyHky 3.7. Ons auckpeTHoro Buxogy DO1 3apgaHa
norika pobotn — y 30Hi MIN-MAX. Tob6To, Ha BuxoAi (popmyeTbCs MOriYHa OOUHMUA, KOMW BXiAHWA cuUrHan
3HaxoauTbesl Mixk yctaskamyt MIN i MAX. 3HaueHHs Lyx BCTaBOK BCTAHOBIIOETLCSA B NyHKTax MeHo 03 Ta 04.

BuxigHnin curHan noriyHoro nmpmucTpoto Moxxe ByTn cTatuyHMM abo iMNynbCHUM (OMHaMIYHWM) i3 3a4aHo0
AOBXVHOIW iMnynbey. [py cTaTMyHOMY BUXIGQHOMY CUrHarmi fOrivYHUA NPUCTPIN (DOPMYE MOTiYHY OAMHULIKD NMPOTHAroM
yacy, Konv napameTp BXOAWTb A0 30HW 3adaHoi norikv poboTu. lMpu iMNynbCHOMY BWMXIOHOMY CUrHani AOBXWHA
BMXIQHOrO iMMynbCy 3agaeTbCs Y NyHKTi MeHto 02. Ha pucyHky 3.7 iMnynbCHUIA curHan 306paxeHo Cipoio 3anvBKOIO 3
Yacom TpvBanocTi imnynbecy T.

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

Noriynni npucTtpin 1

MopiBHAHHA BXigHOro curHany 3i sctaskamy MIN-MAX DO1

02. H=MAX
03.HS=HIST{

01. L=MIN

PucyHok 3.7 — @yHKuioHanbHa cxema rnpuHyuny 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 BonbTmeTpa IMNMM-2 mae BignoeigaT TakMm ymoBam:

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

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

- HaBKOMWLLUHE CEepefoBULLIE HE MOBWHHO MICTUTW CTPYMOMPOBIAHUX [AOMILIOK, @ TaKoX [AOMILIOK, SiKi
CMNPUYMNHAKOTL KOPO3ito AeTanen npunagy;

- HanpyXeHiCTb MarHiTHUX NomniB, BMKIUKAHUX 30BHILLUHIMWU AXepenamu 3MiHHOro cTpymy yactototo 50 My
ab0 BUKIUKAHMX 30BHILLHIMU J)XepenamMu NoCTiNHOro CTPyMy, He NoBMHHa nepesuLLyBaTtn 400 A/m;

- NapameTpu 3axucTy Big Aii BiGpauii noBuHHI BignosigaTtn knacy V.6.H arigHo OCTY IEC 60654-3:2001.

4.1.2 Tpw exkcnnyaTauii BonbTMeTpa HEOOXIAHO BUKNIOUUTK:
- MNonagaHHs cTpymonposigHoro nuny abo piavHu BcepeanHy npunaay;
- HasiBHiCTb CTOPOHHiX NpeameTiB Nobnuay npunagy, Lo MnoripwyoTb NOro NPUPOAHE OXONOAXKEHHS.

4.1.3 Mig 4ac ekcnnyaTauii HeobxigHO cTexuTM 3a TuMm, WOO nig'egHaHi oo npunagy OpOTU He
nepenamMyBanucs y MiCUsIX KOHTaKTy 3 Knemamu Ta He Manu NoLUKOKeHb i30nsuii.

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

422 [Mepen novyaTkomM MOHTaXy HeobXigHO BUKOHaTW 30BHILWHIM ornaa. [pu upomy 3BepHYTM ocobnmBy
yBary Ha YMCTOTY NMOBEPXHi, MapKyBaHHA Ta BiACYTHICTb MEXaHIYHNX YLLIKOOXEHb.

4.2.3 YBArA!ll TMpu nigkntodeHHi BonbTMmeTpa IMM-2 poTpuMyBaTuCch BKkasiBok 3axofiB 6Gesneku
po3gainy 6.2 uiel iHcTpyKuii.

4.2.4 KaGenbHi 3B'Aa3ku, wo 3'egHytoTe BonbTMeTp IMM-2, nigkntoyaloTbCa 4epes Krnemu CrnonydHuX
po3'eMiB BiAMNOBIAHO A0 BUMOT YMHHKX "paBmn NpucTpoto enekTpoycTaHoBOK".

4.2.5 MigkntoyeHHst BxoaiB-Buxodie A0 BonbTMeTpy IMM-2 BUKOHYIOTH BigMOBIAHO OO CXEM 30BHILLHIX
3'eQHaHb, HaBedeHUX y gogatky b.

4.2.6 [Mpuv nigknoYeHHi NiHin 3B'A3Ky 40 BXiAHMX Ta BUXIOHUX KIeM BXWBaWTe 3axoAiB WOoA0 3MEHLLEHHS
BMNMUBY HaBEAEHUX LUYMIB: sukopucmosylime BXiaHi Ta (abo) BMXigHi LWymonogasntooyi inbTpy AN BonbTMeTpa
(B T.4. Mepexesi), LyMmonogasrntooyi PinbTpy Ana nepmudepinHMX NPUCTPOIB, BUKOPUCTOBYNTE BHYTPILLHI LNEPOBI
inbTpK aHanorosmx Bxodis BonbTMeTpa IMNMM-2.

4.2.7 He ponyckaetbca ob'egHyBaTM B OfHOMY Kabeni (OXKryTi) naHuiorv, SKMMKU nepeaarTbes
aHanoroBi, iHTepdEeNnCcHi curHanu i CUNbHOTOYHI CUrHamnbHi abo CUNBHOTOYHI CUNOBI NaHutorM. [Ons 3MeHLIEeHHs
HaBeJEeHOro LWyMy BiJOKpeEMTE NiHil BUCOKOT Hanpyru abo niHii, Wo BegyTh 3HAa4YUMi CTPYMW, Bif iHLUXX NiHiRA, a Takox
YHUKanTe napanenbHoro abo 3aranbHOro NiAKMIYEHHS 3 NiHIAMW XXUBMEHHS NPY NiOKMIOYEHH 10 BUXOAIB.

4.2.8 HeobxigHicTb ekpaHyBaHHSA kabeniB, SkMMM nepegaeTbcsa iHPOPMALis, 3anexuTb Big AOBXUHW
kabenbHNX 3B'A3KIB i PIBHA MepeLukoq y 30HI npoknagku kaben. PekomeHOyeTbCs BMKOPUCTOBYBaTW i30MHOHOYI
TpyOKkK, KaHanu, NoTkn abo ekpaHOBaHi MiHii.

429 [Ona 3abe3neyeHHs cTabinbHOI pobGoTM 06nagHaHHA KOMUBAHHA Hanpyrm Ta 4acToTu
eneKkTpoMepeXxi XUBMEHHs1 MOBUHHI 3HAXOOUTUCS B MeXaxX TexHIYHUX BMMOr, 3a3HayeHux y posgini 1.3, a ans
KOXXHOTO CKINafloBOro KOMMOHEHTa CUCTEMM — BiANOBIAHO A0 ix nocibHukiB 3 ekcnnyaTauii. MNpu HeobxigHoCTI Ans
6e3nepepBHUX TEXHOMOTYHMX NPOLECIB NOBUHEH ByTW nepeabadeHnii 3axuncT Big, BiakntoveHHs (abo Buxoay 3 nagy)
cUcTeMM nodadi enekTPoXUBIIEHHS — BCTAHOBIEHHAM mxepen 6e3nepebiliHOro XX1BMeHHs.

4.3 Pexum POBOTA

Mpunaa nepexoounTb y Lew pexunM wopasy, KON BMUKAETbCS XMBMEHHS. 3 LbOro pexumMy MOXHa nepentu
B pexum KOHOINYPYBAHHA.

B npoueci pobomu MOxHa 30iACHIOBATU MOHITOPUHI, TOOTO. Bi3yanbHO BIOCTEXYBATU BUMIpIOBaHY
BeNMUYUHY BCiX KaHaniB (MOTOYHi 3HayeHHs1). KpiM TOro, MoxHa BigcTexyBaTu Ha CBiTNOAIOOHUX BOMbTMETpax
CUrHanu TEexXHONOrYHoi curHanisauii npy nepeBuEHHI BepxHbOi abo HWMXKHBLOI MeXi BigxuneHHs. Takox 3a
OOMOMOTO0 CBITNOAIOAHMX BONbTMETPIB MOXHAa CnocTepirati 3a CTaHOM AUCKPETHUX BUXOAIB.
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4.4 Pexxum KOH®IN'YPYBAHHA

3a gonomoroto pexnmy KoHgirypyBaHHS BBOAATbL NapaMeTpu BXiOHUX CUrHanis, napameTpu curHanisadii
BiAXWNeHb, NapameTpu TWUMy YNpaeMniHHA, NapameTpu MepexeBoro oOMiHy, napameTpy BUXOAIB Ta CUCTEMHI
napameTpu.

MapameTpu po3gineHi Ha rpynu, KoxHa 3 SKMX HasuBaeTbcs "piBeHb". KoxHe 3aaHe 3HaueHHs (enemMeHT
HanawTyBaHHS) Y LMX PiBHAX Ha3MBaeTbCa "napameTpom”. MNapameTpu, WO BUKOPUCTOBYIOTLCS Y BOnbTMETPI IMM-2,
3rpynoBaHi B oAnHadUSTb PiBHIB Ta npeacTaBneHi Ha giarpami (pucyHok 4.1). MNpusHadYeHHs 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 uporo Ha uMdpoBun AMcnnen BigobpaxaeTbCa MEHIO BBEAEHHSA Napons y BUrNA4i MUTOTIIMBUX
umdp: "0000".
3a ponowmoroto knasiw nporpamyBaHHa [A][V] Ha aucnnei BBectn naponb «0002» Ta KOpoTKOYacHO
HaTUCHYTM knasiwwy [O].
YBArA!
Akwo naponb He BBeAeHO —BONbTMETP nepenge y pexxum POBOTA.
SAKLI0 Naponk BBEAEHO NpaBnibHO— BONbTMETP nepeiae y pexum KOH®INYPALLIT.

s S Mepexia sinbysaeTbes
§ .8 @ posroTpusanum, Ginble 3 cekyHa,
f® HATUCKaHHAM KHOMKK “MeHI0” i BBiA naponto
o l “0002" Ha uucppoBomy iHAUKaTOPI
0002
AIN1 <\/ - [CalQ] =— [SYS] =—> [SAvE] «<— > [LoAd
=)
\'=]
it ©
= .S ~———— (0000
8
Y
E ©
“5|,.8 (01 ] =—— [0000 (01 ] — [0000
5|33 i ] ; ' I
Y |68 Micns B80AYy 3HAYEHHA \
] napamerpy “0001" i HaTUCKaHHA
knasiwi “Bsin” npunan
Y Y asToMaTIuHO nepenae
-~ 2o ot

PucyHok 4.1 - Oiaepama pigHie KoHbieypauii ma HanawmyeaHb
4.4.1 KoHdbirypyBaHHA npunaany

Micns nepexoagy B pexuM KoHQirypauii Ha uudpoBomy aucnnei 3'9BUTbCS Has3Ba PiBHA KOHdpirypadii:
Al...LOAD. BubpaTtu BignoBigHui piBeHb knasiwamu «3Ha4y. A» Ta «3Hay. ¥ ».

Micns BU6OpY NOTPIGHOro piBHA MOTPIOHO KOPOTKO HATUCHYTW KNa.iLly I'Ii,EI,TBep/J,)KeHHH[O].niCJ'IH LbOro Ha
aucnnei 3'aBUTbCa HOMEp Ta Ha3Ba NapameTpa.

BunbpasLum noTpibHuin napameTtp knasiwamu [A], [ V],LLlo6 3amiHNTK 3Ha4YeHHs1 napameTpa, HeoOXiaHO 3HOBY
KOpOTKO HaTUCHYTU knagiLly [Q].

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

3a ponomorow knasiw [A], [V], npu HeOOXigHOCTi, 3MiHUTM 3HayeHHs BubpaHOro napameTpa,
KOPOTKOYACHO HaTUCHYTU KnaBimy[O]— NpuCTpIi 3HOBY Nepenae B pexum Bnbopy napameTpa.

3a gonomoroto knasilw nporpamyBaHHsi[A], [ V] BCTaHOBUTM HACTYMHUA HEOOXIOHWIA 3MiHU 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 HATUCHYTW Ta YTPUMYBaTW NPOTATOM
2 cekyHa knasiwy[O].

Hani Bnbpatn HacTynHum piBeHb KOHQirypauii, Sk noTpibHO 3MiHWTW, i MOBTOPUTWU BWKNAAEHi BULLE
onepadii. | Tak 40T, [OKM He ByayTb 3MiHEHI BCi HeobXiaHi napameTpu.

BuknukaTu piseHb SAVE «5Auf» Ta 36Gepert BCi 3MiHM B eHeproHesanexHin nam'ati. Mpu 36epexeHHi
napameTpiB eHeproHe3anexHoi Nam'aTi BUXig 3 pexumy KoHdirypauii 34iCHIOETbCA aBTOMATUYHO.

Akwo 3MiHeHi napameTpu He MOTPIOHO 30epiraTm B HesanexHin nam'ati (napameTtpu 36epiraloTbcA B
onepaTtuBHIA Nam'aTi), BUXi4 3 pexumMmy KOHirypauii 34inCHI0ETbCA TpuBanum, Ginblie 3-x CeKyHA, HaTUCKaHHAM
knasiLui [@]a6o nicnst 3aKiH4YEHHs! Yacy 2-X XBUMMH.
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4.4.2 NMpn3Ha4veHHA piBHIB KOHDirypauii

Tabnuus 4.1 - [NpusHayeHHs ma iHOUKauis pieHie KoHgbiaypauii

Mpu3HavyeHHA piBHA HasBa IHankauis
HanawTyBaHHA napaMeTpiB aHarnorosoro AINL q
BXo4y ]
HanawTyBaHHA napamMeTpiB aHanorosoro AOT
BMXOAY
HanawTyBaHHSA napamMeTpiB AMCKPETHOIO DO1
BMXOAY
HanawTtyBaHHs napameTpis curHanisauii ALRM
Abcumcn onopHUX TOYOK niHeapu3auii LNX1

aHanoroBoro BXxoay
OpaunHaTi onopHUX TOYOK NiHeapu3auii LNY1
aHarnoroBoro Bxoay

o O T
O e e e [ D (T

| I | | a0
b0 J et T T O o O

KanibpyBaHHs aHanoroBoro BXxogy CLI1 ]
Kopekuist aHanoroeoro Bxoay COR1 r
KanibpysaHHsa aHanorosoro Buxogy AO CALO L
3aranbHi HanawTyBaHHA CUCTEMN SYS S 'j S
36epexeHHs1 napaMeTpiB SAVE S H L E
3aBaHTaXeHHs napameTpis LOAD L 0O ’j‘ d

Hapani no TekcTy nocibHvKa nae nocunaHHs Ha napameTp y Burnsgi XXXX.YY (hanpuknag ALRM.00), ge XXXX — Ha3Ba
PIBHA, a YY — Homep nyHKTYy mMeHto (amB. gog. IM).

4.4.3 PospinbHa 3aaTHiCTb KOHdirypyBaHHA BonbTmeTpa no mepexi ModBus. 3anuc
napamMmeTpiB A0 eHeproHesanexHoi nam'saTti. 3aBaHTaXeHHA MNapameTpiB i3 eHeproHesanexHoi
nam'ari

KoHdbirypyBaHHA BONbTMETpPa MPOBOAUTLCH SK i3 NMepedHbOl NaHeni BONbTMETPa, Tak i 3@ NMPOTOKONOM
ModBus (RTU) (y pasi 3amoBneHHs onuji iHTepdency). Yepes iHTepdenc KoHMirypyBaHHSA 34iNCHIOETLCS 3a
aornomoroto nporpamHoro goaatky MIK-koHgirypaTop (mowmpoeTbca 6€3KOLITOBHO).

LLlo6 yHWMKHYTW HECaHKLIOHOBAHOTO 3MiHWM napamMeTpiB KOHirypauii yepes iHTepdenic iCHye pigeHb 3axucmy
[OCTyny [0 pericTpiB KoHirypauii. 3abopoHnTy abo A03BONUTM AOCTYN A0 LUX PETICTPIB MOXHA 3 BEPXHLOTO PiBHS,
a TaKoX Yy pexumi KoHgirypaduii BonbTmeTpa.

4.4.3.1 Oo3Bin kKoHdirypyBaHHA Yyepe3 mepexy ModBus

JosBonu koHdirypyBaHHa no mepexi ModBus [o3Bonsetbcs Ha BepxHbOMY PiBHI 3aMMCOM B PETiCTP
3Ha4yeHHs1 16 «1». Akwwo uen perictp 3HaxoanTbcs «0», TO KOHIrypyBaHHSA Ha BEPXHbOMY PiBHi 3a00POHEHO.

3 nepenHbOi NaHerni BONbTMETPa PO3dinbHa 34aTHICTb MPOrpaMyBaHHSA 3AINCHIOETLCA Ha PiBHI KOHMIrypauii
LOAD nipu Bn6opi napameTtpa LOAD.00=0001.

HeobxigHo nam'ataTu, WO Micnsi 3aBaHTaXeHHSA KOHdpirypauii no mepexi, HeobxigHO 3pobuTn 3anuc
napameTpiB eHepro3anexHoi nam'aTi.

4.4.3.2 3annc napamMeTpiB eHeproHe3anexHoi nam'aTi

3anuc napamMeTpiB 40 EHEpProHe3anexHoi Nam'saTi 3iINCHIOETLCA HACTYMHUM YUHOM:

1) 3pobuTti mogudpikauito BCix HEOOXiAHNX NapameTpiB.

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

3) HaTucHyTH knaBituy [O].

4) Ha gucnnei NMAPAMETP 3'aBnaTtecs cumBonu "Su u", BKadywoun Ha Te, WO BiAbyBaeTbCcsA onepalis
3anucy B eHeproHes3arnexHy nam'aTb.

5) nicna 3asHaveHux onepauin Oyge 34IMCHEHO 3anMc  yCiX MOAuMIKOBaHWX MapaMeTpiB 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 KOPUCTyBa4ya HeobXiaHO:

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

2) HatuchyTH [Q],

3) Ha aucnnei NMAPAMETP 3'sBnsiteca cumBonu "Ld u", Bkasytoum npo Te, Lo BigbyBaeTbcs onepauist
3aBaHTaXXEHHs1 HanalwTyBaHb KOPUCTyBaya.
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4) nicnsi 3a3HayYeHnX onepadin 6yayTb 3aBaHTaXEHI BCi HanalwTyBaHHs kopucTyBada. icnst 3aBaHTaXKeHHs
napameTtp LOAD.01 aBTomaTn4Ho BcTaHoBsmntoeTscsa y 0000.

4.4.4 3aBaHTaXXeHHA 3aBOACLKUX HanawTyBaHb BONIbTMETpa

[ns 3aBaHTaXXeHHs NapameTpiB HanawTyBaHHS NiANPUEMCTBA BUPOOHMKa (yCTaHOBKa 3aBOACHKUX 3HAYEHb
3a 3aMOBYyBaHHAM) HeOOXiAHO:

1) BcTaHOBUTY 3Ha4eHHsa napameTpa LOAD.02=0001,

2) HaTucHyTU knasiwy[Q],

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

4) nicna 3a3HayeHMX onepauin 6yoyTb 3aBaHTaXeHi BCi 3aBOACHKI HamnawTyBaHHSA. [licna 3aBaHTaxeHHs
napameTp LOAD.02 aBTomaTnyHO BCcTaHoBNOETLCS Y 0000.

Heob6xioHO nam'smamu:

1) wo nicna 3aBaHTaXeHHs HanawTyBaHb 3a notpebu HeobxigHO 3pobwuTn 3anmMc napameTpis B
eHeproHesanexHy nam'atb (ave. posain 4.7.6), iHakwe 3aBaHTaxeHa iHdopmauisa He OGyae 3bepexeHa npu
BiKIMFOYEHHI XXMBIEHHSI BONIbTMETPA;

2) nicnsa 3aBaHTaXXeHHS 3aBOACHKMX HaNalTyBaHb, HaNalTyBaHHA KOPUCTyBaya OyaoyTb BTpayeHi;

3) AKWo 3anuc y nam'dATb He MPOBOAMBCH, TO MICNA BUMKHEHHS XXUBMEHHS, Y Nam'aTi 3anvwaTbcs cTapi
HanalTyBaHHs.

4) 3aBOACHKI HAaMaLITyBaHHA KOPUCTYBaY 3MiHUTU HE MOXeE.

5 KaniopyBaHHA Ta nepeBipKa npunaay

KanibpyBaHHs npunagy 34iCHIOETLCS:

e Ha 3aBogi-BMpo6HMKy nig vyac BUMNycKy npunaay,
e Kopuctysau:
- MpW 3MiHi TUNY curHany,
- MpW NigroToBLi A0 NepeBipkn (KanibpyBaHHs).

5.1 KanibpyBaHHA aHanoroBoro Bxoay

KanibpyBaHHA BonbTMETpa MPOBOAWUTLCS NOCHI MIATOTOBKW - BCTAHOBMEHHSA BiAMOBIAHUX PE3UCTOPIB Ha
mogayni Bxogy (ave. Tabn. 5.1) Ta koHdirypadii napameTpis aHanorosux Bxogis (ave. gogatok IM).

Y pexumi KoHoirypaduii BCTaHOBITb Taki napameTpu:
-TVN aHanoroBoro BxigHoro curHany (nyHkT meHto AIN1.00),
- HUXKHSA Mexa po3maxy Likanu (nyHkTn meHto AIN1.01),
-BEPXHSA Mexa po3maxy wwkanu (nyHktn meHo AIN1.02).

1) NigkntodiTe Ao aHanorosoro Bxoay Al BonbTmeTpa INM-2 eTanoHHe aXepeno nocTinHOro CTpymy 3rigHo
3i cxemoto, npeacTaBneHot Ha puc. b.1.

2) Pexvm kanibpyBaHHsi MOYATKOBOrO 3HAYEHHS LUKanv BUMipy

BcTaHoBITL Ha ekpaHi nyHkT [CLI] "KaniGpysaHHs aHanorosoro sxoay Al1", HatuchiTs [O]Ta BcTaHoBITH [00]
"BcTaHoBneHHA NO4aTKOBOrO 3Ha4YeHHs aHanorosoro BxoAy Al1". BCTaHOBITL 3a 4ONOMOrOLo KanibpaTopa BennynHy
curHany, wo eignosigae 10% aiana3oHy. HaTucHiTb [O].

MoxnuBi ABa BapiaHTX KanibpyBaHHs:

- pyyHe kanibpyBaHHs - HaTMCkaloun 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
BonbTMETpM curHanisauii A i V. [loBTopHO HaTucHiTb knasiwi [A] Ta [V]. Ha aucnnei mae 3adikcyBaTuch
3HayeHHs, wo signosigae 10% AdianasoHy.

3) Pexum kanibpyBaHHS KiHLEBOro 3Ha4YeHHS LUKany BUMipOBaHHS

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) Ons Ginbw ToYHOro kanibpyBaHHSA KaHany NOBTOPITb onepadii 1 — 3 kinbka pasis.
HeobxidHo nam'smamu, o nicns kanibpyBaHHa HeobXigHO 3pobwTu 3anuc napameTpiB B

eHeproHesanexHy nam'stb (B MeH KoHdirypauii BctaHoButn [SAVE.01] = 0001), B iHWOMY BMNagKy BBedeHa
iHpopmalis He Byae 36epexeHa Npu BiAKMIOYEHHI XNBNEHHS BONbTMETpA.
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3AYBAXEHHS1 3 OMEPALIA KAJTIBPYBAHHS

Y npoueci pyyHoro kanibpyBaHHs He nOTPibHO To4HOI piBHOCTI curHanis 0% Ta 100% pAianasoHy.
Hanpuknag, MoxHa npoBoguTu kaniopysaHHA Ansa curHanis 2% Ta 98% pgianasoHy. Baxnueo nuwe Te, Wwob no
LUMdPOBOMY BOMbTMETPY BCTAHOBUTW 3HAYEHHS MakCMmanbHO Onu3bke A0 BCTAHOBMEHOrO 3HAYEHHS BXiQHOro
curHany.

Ons nigBuLEHHS TOYHOCTI BUMIPIOBAHHS BXiOHWX aHanoroBMx CUrHariB [oMyckaeTbCs kanibpyBaHHS
NPOBOAUTM AN1A BCbOrO NaHLUora NepeTBOPeHH curHany 3 ypaxyBaHHAM BTOPUHHUX NepeTBOPIOBaYiB CUrHanis.
Hanpuknag, ons BxigHoro kona: gasady — nepetBoptoBady — BonbTMeTp IMM-2 gxepeno eTanoHHOro curHany
NigKNYaeTbCa 3aMiCTb AaBaya, a onepauis kanibpyBaHHs BXIQHOrO curHany 34incHIETLCS Ha BonbTMeTpi INM-2.

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

Tabnuys 5.1 - 3HavyeHHs1 oropie Rx1, Rx2, Rx3

. - Onip pesucTtopis
BxigH1MM curHan Rx3 Rx1 Rx2
Bin18010B 64,9 kOm 64,9 kOm 1 kOm
Bin1.50015B 91 kOm 100 kOm 1 kOm
Bin 3 00 30B 100 kOm 100 kOm 1 kKOm
Bin4 no40B 100 kOm 100 kOm 499 Om
Bin 5 no 50 B 100 kOm 100 kKOm 499 Om
Bin 6 no 60 B 130 kOm 135 kKOm 200 Om
Big 10 no 100 B 100 kOm 100 kOm 100 Om
Big 25 no 250 B 330 kOm 330 kOm 200 Om
Big 30 o 300 B 330 kOm 330 kOm 200 Om
Big 50 no 500 B 620 KOMm 680 kKOm 200 Om

5.2 KanibpyBaHHA aHanoroBoro Buxoay

KanibpyBaHHa aHanoroBoro Buxo4y MPOBOAMTLCA MOCMI MiAFOTOBKM - BCTAHOBMNEHHSA BiOMNOBIAHMX
nepemMmnyok Ha moayni Buxogy (aus. puc. 5.1 Ta Tabn. 5.2).

PiBeHb kanibpyBaHHA aHanorosoro suxody mae Tpu napametpu. NMapametp CALO.00 BUKOPWUCTOBYETLCS
Ans iHAuKauii aHanoroeoro Buxody %. 3MiHIO4YM 3HaYEHHS LibOro napameTpa MOXHa NMPOBECTU NepeBipKy BUXOAY .

MyHkTn CALO.01 Ta CALO.02 BUKOPUCTOBYIOTLCS A5 KanibpyBaHHS NOYaTKOBOIO Ta KiHLEBOro 3HaYeHHs
aHanorosoro Buxogy. [opsaok kanibpyBaHHS HAaCTYNHWIA:

1) Nigknodite Ao aHamoroBoro Buxody AO BonmbTMeTpa €eTanoOHHUIA BUMIPIOBaNbHUA npunag —
MiniamnepmMeTp NOCTIMHOro CTPyMy.

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

3) Hatuckatoun knasiwi[ AJabo [ V] BCTaHOBITE BENUYMHY BUXIQHOTO curHany no miniamnepmeTtpy pisHy O
MA (abo 4 mA), wo Bianosigae 0% Aiana3oHy, 3anexHo Bifl BUKOHAHHS kaHany.

4) HaTucHy T knasiwy[O].
5) BctanoBuTr napametp CALO.02 "KanibpyBaHHS KiHLEBOro 3Ha4yeHHs1 aHanorosoro Buxogy AQ"

6) Hatuckatoum knasiwi[ AJa6o [ V] BCTaHOBITE BEMWYMHY BUXiAHOrO CUMrHamny no MiniamnepmMmeTpy piBHy 5
MA (abo 20 mA), wo Bignosigae 100% fianasoHy, 3anexHo Big BUKOHAHHA KaHany.

7) HaTvicHy Ty knasiwy[Q].
8) Ons 6inbLw ToYHOro KanibpyBaHHs KaHany LIMKMIYHO NOBTOPITL onepaLio Kineka pasis.
Heobxi0Ho nam'smamu, wo nicna kanibpyBaHHa HeobxigHO 3pobuTM 3anuMc napameTpiB B

eHeproHesanexHy nam'aTb, iHakwe BBedeHa iHdopmMauis He Oyae 36epexeHa NPV BiOKMIOYEHHI XKMBMNEHHS
BOMbTMETpPA.
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Tabnuuys 5.2 - Tunu dasayis, NOMOXEHHSI MEPEeMUYOK | MeXi KanibpyeaHHsl, WO PEeKOMeHOYombCs, Ol PI3HUX murie 8XiOHUX
cuzHarig

MonoxeHHs paHM4Hi 3HaYeHHs BXigHOro
T nepemunyku JP1 Ha r . . curHany nig yac kanibpyBsaHHs
un NnaTi aHANoroBoro PaHUUHI 3HAYEHHS, WO IHAUKYIOTBECA NpU npunagy
BuxoAy Buxony kaniGpysanHi npunany MNMouatkoBe KiHuese
3HaYeHHA 3Ha4YeHHSA
0-5 mA [2-3] 0 0 mA 5 MA
0-20 MA_| [1-2] abo BCTaHOBJ(')I.e?-M/;)](_(')I'(;‘)?HﬁHVIX OAVHULIAX 0 mA 20 MA
420 A | [1-2] y AMHALL 4 MA 20 mA

lMnama aHanoz2oe8020 eugody

JP1

PucyHok 5.1 — lNonoxeHHs1 nepeMuyok Ha MoOyrsii aHaro208020 8UX00y

6 TexHiyHe obcrnyroByBaHHSA

6.1 3aranbHi BKa3iBku

TexHiyHe o6cnyroByBaHHA nonsrae y npoBefeHHi pobiT 3 KOHTPOM TEXHIYHOro CTaHy Ta NoAanbLIoro
YCYHEHHs1 HefonikiB, BUABNEHUX Yy MNPOLECi KOHTPOMO; MnpodpinakTM4yHOro OOCMYyroByBaHHs, WO BUKOHYETbCA 3
BCTaHOBMNEHOO NEPIOANYHICTIO, TPMBAMICTIO Ta Y BU3HAYEHOMY NOPSAKY; YCYHEHHS BiAMOB, BUKOHaHHS SKNX MOXINBE
cunamu nepcoHany, KM BUKOHY€E TEXHIYHE 0O6CyroByBaHHs.

6.2 3axoaun 6e3nekn

HexTyBaHHA 3anoGikHMMM 3axogamMu Ta MpaBuNamMu ekcnnyartauii Moxe cTaTu
NPUYNHOK TPaBMyBaHHA NepcoHany abo nowkoAXeHHA o6nagHaHHs!

[Ona 3a6e3neyeHHsA 6e3ne4YHOro BUKOPUCTaHHA ob6nagHaHHA OOOB'A3KOBO BUKOHyWTe
BKasiBKM Lboro po3giny!

6.2.1 Bugom Hebesnekn nig vac pobotn 3 IMNM-2 € Bpaxaroua fis enekTpuyHoro ctpymy. [xepenom
Hebe3nekn € CTPYMONPOBIAHI YaCTWHWY, L0 3HaX04ATLCS M Hanpyroto.

6.2.2 [o ekcnnyaTauii BombTMETpa [AomnyckawTbCAa o0cobw, §ki MawTb [03Bin Ha poboty B
enekTpoyctaHoBkax Hanpyroto 7o 1000 B i BuBuunu HactaHoBy 3 ekcnnyaTadii B noBHOMY 06cs3i.

6.2.3 Ekcnnyarauis BoflbTMETpa OO03BONSAETHCA 3@ HASABHOCTI IHCTPYKLUIT 3 TexHiku 6e3neku, 3aTBepaKeHol
NiANPMEMCTBOM-CMOXMBAYeM y BCTaHOBMEHOMY MOPSAKY Ta BpaxoBye crieumdiky 3acTocyBaHHA BOnbTMETpa Ha
KOHKpeTHoMy 00'ekTi. Mpy MOHTaxi, HanaromkeHHi Ta ekcnnyaTauii HeobxiaHo kepysaTucb JHAOI 0.00-1.21 po3gin
2, 4.

6.2.4 Yci MOHTaxHi Ta NpodinakTuyHi poboTN NOBUHHI NPOBOAUTUCH MPY BUMKHEHOMY €TEKTPOXMNBIIEHHI.

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

7 36epiraHHA Ta TpaHCNOPTYBaHHA

7.1 YMoBwM 36epiraHHA BonbTMeTpa

7.1.1 TepmiH 36epiraHHs y CNOXuMBYIN Tapi — He BinbLue 1 poky.

7.1.2 BonbTmMeTp NOBWHEH 30epiratTucad B CyXOMy Ta BEHTW/bOBaAHOMY MPUMILLIEHHI Mpu TemnepaTypi
HaBKONULLHBOrO MoBiTps Big MiHyc 40 °C go nntoc 70 °C Ta BigHocHOi BonorocTi Big 30 go 80 % (6e3 koHaeHcauii
Bosoru). Lli BUMorn € pekomeHaoBaHUMU.

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

7.1.4 Y npoueci 36epiraHHst abo ekcnnyaTauii He KnafiTb BaXki NpeaMeTV Ha Npunag i He nigaasanTe noro
YXOAHOMY MeXaHIYHOMY BMIMBY, OCKINbKN NPUCTPIN MoXe AedopMyBaTUCS Ta MNOLLUKOAUTUCS.
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7.2 YMOBM TpaHCMNOPTYBaHHA BONbTMeTpa

7.2.1 TpaHCnopTyBaHHA BONbTMETPA B YMNaKOBLi MiANpUEMCTBA-BUPOOHMKA 3AINCHIOETLCA BCiMa Buaamm
TPaHCMOPTY Y KPUTUX TpaHCMOpTHWMX 3acobax. TpaHCMopTyBaHHS MiTakaMu MOBMHHO BWKOHYBATUCH TifNbKM B
repMeTn30BaHuX BiCiKax, LLO OnantoTbCs.

7.2.2 BonbTMeTp MNOBMHEH TpaHCMOPTYyBaTUCA B KNiMaTUYHUX YMOBaX, SKi BiANOBI4alOTb YMOBaM
36epiraHHa C3 3srigHo 3 [ICTY IEC 60654-1:2001, ane npu TUCKy He Hwxkye 35,6 klMa Ta TemnepaTypi HEe HuMxXYe
MiHyc 40°C abo B ymoBax 3 Npy MOPCbKMX NEPEBE3EHHSIX.

7.2.3 Mg yac BaHTaXHO-pO3BaHTaxyBarnbHWX PobiT Ta TpaHCNOPTYBaHHS 3anakoBaHW Npunag He NoBUHEH
3a3HaBaTu pi3knx ygapiB Ta BnnuBy atmocdepHmx onagis. Cnocié po3milleHHs Ha TpaHCMoOpTHOMY 3acobi MOBUHEH
YHEMOXIMBIIOBATU NEPEMILLEHHS BONMbTMETpA.

7.2.4 Tlepen posnakyBaHHsIM MiCris TPAHCMOPTYBaHHA MpU MiHYCOBi TemnepaTypi iHaukaTtop HeobxigHo
BUTPMMAaTV NPOTAroM 3 roavH B HOpMarbHUX YMOBax 36epiraHHs.

8 NapaHTii BUpoOHUMKa

8.1 BupoGHWK rapaHTye BignoBigHICTb BonbTMETpa TexHiyHum ymoBam COY MMPMK-407:2015. Y pasi
HeOTPVMMaHHS CNOXUBaYeM BMMOT YMOB TPAHCMOPTYBaHHS, 36epiraHHs, MOHTaXy, HanarodXXeHHs Ta ekcrnyarauii,
3a3HayveHunX y LibOMY MOCIOHMKY, CroXuBay No3baBnseTbCA NpasBa Ha rapaHTito.

8.2 MNapaHTinHWMI TepMiH ekcnnyaTauii — 5 pokiB Bif AHSA BiABaHTaXeHHS BonbTMeTpa. apaHTiHuin TepMiH
ekcnnyaTauii BONnbTMETPIB, L0 NOCTaBnATbCS Ha ekcnopT — 18 micAuiB 3 AHA IX NPOXOMKEHHSA Yepes Aep)aBHUA
KopaoH YkpaiHu.

8.3 3a [OOMOBMeEHICTIO i3 crnoXuBayeMm NigNpPUEMCTBO-BUPOOHMK 3AIMCHIOE NicnArapaHTinHe TeXHivHe
06CnyroByBaHHs!, TEXHIYHY NIATPUMKY Ta TEXHIYHI KOHCYynbTaUil 3 ycix BUAiB CBOET NPOAYKLii.
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HNopatku

Hopatok A - FabapuTHi Ta npueaHyBanbHi po3mipu
INMM-2

Po3mipu yugpoeozo iHOukamopa: TMAPAMETP
.'. [}
'. 20
1_‘.‘1‘4 ‘

13
Pucyrok A.1 — 3osHiwHit euensd eonbmmempa IMM-2
Bud Bud Bud
nosady 360Ky nonepedy

] “

106

|
135 max (moHmaxHas anybuHa)

PekomeHOos8aHa mosuwjuHa wuma 6id 1 005 mm.

PucyHok A.2 - [abapumHi po3mipu

Po3mimka omeopie Ha wjumi

! 150 xe

100 xe

_____ D R 45+0,6

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

Dopatok b.1 lMigkntoyYeHHs 30BHILWHIX curHaniB Ao sonbtmeTpa IMNM-2

)

(

\
o
4

TpaHauctop

Pene

EE’E’E’E’E’E’E’

Koo I!ll_II_Il_II_ll_lI_II!l X2
. ~220V -
(\*,\) Pene m . m E @

-
TpaHauctop - %l FS“"B{

L

N

[ )

N

a) AI+DO |

L
N

b) AI+AO

Pucyrok b.1 -lNidknouyeHHs1 308HiWHiX naHyrozie 0o eonsmmempa IMM-2:
a) MiOKITHYEHHST 3@ YMOBU 3aMOBIIEHHST onujii uckpemHozo 8uxody;
b) nidKoYeHHs1 3a yMOBU 3aMOBIIEHHS Oyl aHar0208020 8UX00y.

Hopatok b.2 PekomeHpauii Wwoao nigknwyYeHHA AUCKPETHUX cCUrHanie

Dopatok B.2.1 PekomeHpauii wWoAo nNiAKNOYEeHHA iHAYKTMBHOINO HaBaHTaXeHHA Ans
MeXxaHi4yHoro pene

Y naHuytorax 3mMiHHOro CTpymy Ans NIAKNIOYEHHS iHOYKTUBHUX HaBaHTaXeHb A0 AWCKPETHOro pernewHoro
BUXIiZHOro CUrHany pekoMeHayeTbcs BukopuctoByBaTn RC-aeMnayoumin naHLoXOoK.

Mpuknag Takoi cxemn 306paxeHo Ha pucyHky b.2.

PekomeHayeTbca AN naHutoris 3MiHHOro cTpymy Hanpyroto 220 3amictb RC-naHutoxKa BUKOpUCTOBYBaTU
Bapuctop CH2-1 Ha Hanpyry 420B. 3acTtocyBaHHS BapucTopa [03BONsi€ 3anobirtu He TinbkWM iHAYKTUBHUM
HaBeJEHHsIM, arne 1 NoracuT! BenuvKi CMeCcKn CUrHany, Lo BUHMKATb Yy CUITOBUX MaHLIOrax XXvWBMEHHS Bif iHLIOro
obnagHaHHs.
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ae, R1 — pesuctop MIT-1-39 Om-5%;
3 1- koHgeHcaTop K73-17-630B-0,1-0,5 mk®-10%;
RH- iHOyKTMBHE HaBaHTaXeHHS.
PucyHok b.2 — CxeMa niOKmo4YeHHs iHOYKIMUeHo20 HagaHmaxeHHs1 00 MexaHiYHo20 persie

HDopaTtok B.2.2 PekomeHAaauii WoAo NigKMIOYEeHHA TPaH3UCTOPHUX BUXOAIB

Mpw NigKMoYeHHi iIHOYKTUBHMX HaBaHTaXeHb (pene, nyckadi, KOHTaKTopwW, CONMeHOoIan TOLWO) OO OUCKPETHUX
TPaH3UCTOPHMX BUXOAIB Perynatopa, Wob yHWKHYTM BUXOAdy 3 fagy BMXIAHOrO TpaH3McTopa Yepe3 BeNUKUA CTpyM
camoiHAyKLUii, mapanenbHO HaBaHTaXeHHIO (06MOTUi pene) HeobxigHO BCTaHoBMOBaTK Griokytoumn giog VD — gus.
pucyHok b.1. 3oBHilLHIN giog BCTaHOBMOBATM HA KOXXHOMY KaHarsli, 0 SIKOro NigKMioYeHO iHOYKTUBHE HAaBaHTaXEHHS.

Tun BctaHoBnioBaHoro gioga KAO209, KO258, 1N4004...1N4007 aGo aHamnoriyHui, po3paxoBaHUM Ha
3B0pOTHY Hanpyry 100 B, npamun ctpym 0.5 A.

Dopatok B.3. Cxema nigknto4yeHHs iHTepdency RS-485

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

L fo 1200m

R1

, ........ : A+ B- A+ B- A+ B- D‘o 32 npmnaniB A+ B- A+ B-
i RS232a6o USB ! o1 02 03 30 31
INM-2 mM-111B| | 1ITM-111 MTP-8 MIK-21

PucyHok b.3 - OpeaHisayisi iHmepghbelicHO20 383Ky MiXk KOMI'tomepoMm ma gosibmmempamu abo KoHmposepamu

1. Jo komn'toTepa Moxe OyTu nigknioyYeHo Ao 32 NpuCTpOiB, BKMOYaouM nepeTsoptoBad iHTepdericis BIl-
485 (BII-52).

2. BaranbHa OoBXMHA KabenbHOi NiHil 3B'A3Ky Mae nepesuwlyBatv 1200M. 3anexHicTb MakcMManbHOI
LOBXVHU 3B'sI3KY.

3. Ak kabenbHy niHito 3B'A3Ky NepeBaXxHO BUKOPUCTOBYBATW EKPaHOBaHy BUTY napy.

4. NosxwuHa BigranyxeHb Lo noBuHHa OyTn SKHaNMeEHLLIO.

5. [o iHTepdpencHMx BXOAiB NMpunagis, pO3TalIOBaHWX Y KpaWHiX TO4YKax CMOMy4HOI niHii HeobXxigHO
nigKnYMTN gBa TepMiHanbHi peanctopu onopoM 120 Om (R1 i R2). MigkntoyeHHA pesucTopis A0 BonbTMeTpiB abo
koHTponepie NeNe 01 — 30 He noTtpibHe. [MigkntoyeHHs TepMiHanbHUX pe3ucTopiB y 6Gnoui nepeTBOPEHHS
iHTepdpencis bI1-485 (BlMI-52) amsitbca y PE Ha BI11-485 (Br11-52).

MigknioyeHHa TepmiHanbHOro pesuctopa y BonbTMeTpi INM-2 34ilcHI0ETbCA 3a 4ONOMOrol NepemMmykm
JP3, posmiweHoi Ha nnaTti npouecopa BcepeauHi BonbTMeTpa. 3amkHeHun ctaH JP3 Bignosigae nigknioyeHomy
TEepMiHanbHOMY pPe3ncTopu.

MpuMIiTKM WoOAO0 BUKOPUCTaHHA iHTepdency RS-485.

1. Yci Bigranyxysadi npuimadiB, nNpuUeAHaHi OO0 OAHIel 3aranbHOi nepepaBarnbHOl  MiHil, MOBUHHI
y3rofxyBaTucs nvLie y ABOX KpaliHix Toukax. [loBXuHa BigranyxeHb Mae Oyt sikHalMeHLLO0.

2. HeoOxigHicTb ekpaHyBaHHsi kabeniB, 3a sKMMU nepefaeTbcs iHpopmalis, 3anexuTb Big [OBXWHU
kabenbHWX 3B'A3KIB Ta Bi PiBHA NepeLukos y 30Hi NpoknaaaHHs kabento.

3. BacTocyBaHHS ekpaHOBaHOT KpyYeHUiA Mapy B MPOMUCIIOBUX YMOBaAX € KpaLLuM, OCKinbku Lie 3abesnedye
OTPMMaHHS BUCOKOTO CMiBBIQHOLLIEHHS CUrHan/wym i 3axvcT Bif CMHpa3HOi nepeLuKoan.
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dopatok B - KoMmyHikauinHi pyHKLiT

MikponpouecopHuin  BONbLTMETP

INMM-2 moxe 3abe3neunTn BUMKOHAHHA KOMYHIKaUIMHOT (YHKUiT 3a
iHTepcencom RS-485, wo no3sonse KOHTponoBaTh Ta MoAMdIKyBaTU MOro napameTpu 3a JONOMOroH 30BHILLHBOIO
npucTpoto (KoMn'toTepa, MIKpONpPOLECOPHOI CUCTEMM KepyBaHHS).

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 ToLo.

BCTaHOBIMIOETLCA Ha piBHI SYS y napameTpi 03.br:

Ona pobotn HeobxigHO BCTAHOBMTU LWIBMAKICTE OOMIHY JaHMMW MK BOMbTMETPOM i

[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

Mepexy, Ha nepegHiv nadeni ITM 6numae BonbtmeTp [HT.

OoctynHi perictpu BonbTmeTpa INM-2 HaBefeHi y Tabnuui B.1.
HocTtyn go perictpiB nporpamyBaHHA Ta KOHdirypauii 0O3BONSETbCA Yy pasi 3anucy y perictp Ao3sony

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

MK, wo

Mpu obMiHI iHTepdencHnM KaHanom 3B'A3Ky, AKLWO BiAOyBaeTbCA nepegaya AaHuX Big BOnbTMeTpa B

nporpamyBaHHs Ne16 3HaueHHs "1", 3Ha4YEeHHS IKOro MOXHa 3MiHUTU SIK 3 NepeaHboi NaHeni BonbTMeTpa INMM-2, Tak

i 3MK.

Tabnuus B.1 — JocmynHi peeicmpu gonsmmempa I[1M-2

Dopatok B.1 JocTynHi perictpu BonbTtmeTtpa IMNMM-2

iés| &
— x |_ ~ = -
) s s 28 ®opmar MymkT HanmeHyBaHHs napameTpy ﬂlanasgu 3MiHU
E 5 (mecATKOBi 3HaYeHHA)
%5 e AaHnUxX MeHIo
erc
PericTp iaeHTudikaLii BonbTMeTpa: 14 39DEC(3HaueHHs pericTpy)
03 0 INT SYS.03 Mon.6anT - kog (mogenb) BonbTmeTpa 91 DEC, 1F5B HEX (no-6awnTHo)
Crt.6a1T - Bepcisi nporp. 3abesneyeHHs 31 DEC 3191 DEC (no-6awiTtHo)
03/06 INT T_IZF:'Z?_:F 3HayeHHs1 BUMiptoBaHoi Benuuntm PV1 Big MiHyc 9999 no 9999
03/06 BYTE Buxig DO Perictp cTaHy anckpeTtHoro Buxogy DO1 0 — BUMK., 1 — BKI.
03/06 INT Mepenys CTaH KBUTYBaHHSA 0 — He kauTOBaHo
naHernb 1 — KBMTOBaHO
MepeaHs N .
03 7 INT naHenL CtaH curHanisauii (avB. NpumiTky 6)
03/06 8.9) FLOAT MepeaHs 3HayeHHs1 BUMiptoBaHoi BenuynHun PV1 (3 Bia miryc 9999 710 9999
naHenb naBakyol0 KOMOI0)
03/06 16 BYTE LOAD.00 [o3ssin nporpamyBaHHsi 2 — saboponero,
— [JO03BOSIEHO
03/06 18 INT AIN1.00 Twn aHanoroeoro BxigHoro curHany Al1 Big 0000 go 0003
03/06 20 INT AIN1.01 HwkHS Mexa Wwkanu BxigHoro curHany Al1 Big miHyc 9999 o 9999
03/06 22 INT AIN1.02 BepxHsi mexa Likanu BxigHoro curHany Al1 Big miHyc 9999 no 9999
03/06 2 INT AINL.03 I'Io_no>|<eHH;| AeuyManbHOro po3gainbHuka 0- O, 1- XXX,
BXxigHoro curHany Al1 2 - "XX,XX", 3 - "X, XXX
03/06 26 INT AIN1.04 | MocTifiHa Yacy LMdpoBoro exiaHoro dineTpa Bia 000,0 g0 060,0 *
BXxigHoro curHany Al1
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[MpodosxeHHss mabnuui B.1 — JocmynHi pesicmpu eonsmmempa INMM-2

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 Tvny gasaya
03/06 | (58.59) | FLOAT DOT1.04 | Ycraska MAX auckpeTHoro Buxogy DO1 Y Aianasoki wikanu
obpaHoro Tvny 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 ABcuMCH OMOPHMX TOYOK NiHeapu3auii 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 CLI1.00 3HaueHHs1 kaniGpyBaHHSANOYaTKOBOrO 3HA4YEHHS! Bi MiHyC 9999 10 9999
wkanu 1 1a 2 6rnoky
3HaueHHs kanibpyBaHHAKIHLEBOIO 3HA4YEHHS -
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
TepMOKOMMeHcauii
03 217 INT SAVE.O1 36epexeHHs HanalTyBaHb KOpMCTyBaya 0000, 0001 — 3anucatu
Tam-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?% appeca (Homep BonkTMeTpa 8 Big 0000 o 0255
03 220 INT SYS.01 LLIBuaKicTb 0OMiHy Big 0000 go 0012
MpumiTtkn.

bit

o kopg,

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

2.BonbTtmeTp IMNM-2 06miHoeTbCS faHumuy npotokony Modbus B pexumi "No Group Write" — ctaHgapTHuUiA npotokon 6e3
NiATPUMKM rPYMNOBOro yNpaBniHHA AUCKPETHUMYW CUTHanamm.

3. (p1.p2) — pericTpw, sKi BiANOBIiAaOTb 32 OAHE NEBHE 3HAYEHHS 3 NIaBal4ol0 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 MporpaMyBaHHsS», y pasi BCTAHOBMEHHSA MOr0 3Ha4yeHHA «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» AOCTYnHi 3MiHM nuvwe perictpu
onepaTVBHOIO ynpasniHHa 1-15, a iHWi Ana YiTaHHS.

6.MobiTHe BinobpaxeHHs pericTpa curHanisadii 7 (PV - BumiptoBaHa BenM4uHa):

15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0
By | [ [ | [PV
03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03

Crapwwun 6anT (curHanisauis MAX)

Dopatok B.2 MODBUS npoTtokon

Monogawwn 6avT(curHanisauis MIN)

B.2.1 ®opmat KoxxHOro 6amnTa, AKMM NPUIMMaETLCA Ta NepefacTbCA NpunagamMmu, HacTyNnHUNR:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) monoaLwmii 6iT nepepaeTbcs nepLUnm.

Kagp Modbus noBigoMneHHsa HacTynHWIA:

DEVICE ADDRESS

FUNCTION CODE

DATA

CRC CHECK

8 BITS

8 BITS

kx 8 BITS

16 BITS

Oe k<16 — KinbkicTb 3anuTyBaHUX pericTpiB. AKWO y kagpi 3anuTy 3amoBrneHo noHag 16 pericTpis, ue
BKa3y€e Ha MOMUIIKOBUI 3anuT (KOA4 NOMMITKM 2).

B.2.2 Device Address. Agpeca npucTporo

Appeca BonbTmeTpa (slave-npuctporo) B mepexi (1-255), 3a sakum 3eepTaetbca SCADA cuctema (master-
npucTpin) 3i ceoiMm 3anutoM. Konu BigganeHvun npunag nocunae CBOK BiAMOBiAb, BiH pO3Millye Ty camy (BnacHy)
agpecy B LboMy noni, Wwob master-npucTpint 3HaB, skuii slave-npucTpin Bignosigae Ha 3anuT.
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B.2.3 Function Code. ®yHKUioHanbLHUI koA onepauii

IMM-2 nigTpumye Taki dyHKL;T:

Function Code PyHKLUin
03 YunTaHHs perictpy (iB)
06 3anuc B 0guH 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:

er104aTKOBY afipecy pericTpa Ta KinbKiCTb pericTpiB Ans dyHkuii 03 (YnTaHHs)

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

[Mone fgaHWX NOBIAOMMEHHS, WO HAACUMaEeTLCA Y BiANOBIAb BigAaneHuM npunagom, MicTuTb:

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

eafipeca pericTpa Ta 3Ha4YeHHs Lboro perictpa ans dyHkuii 06.

B.2.5 CRC Check. lNone 3HaYyeHHA KOHTPONBLHOI CyMHU

3HayeHHs LbOro nonsg — pesynbTaT KOHTPOMO 3a JOMOMOrok LMKMiYHoro Hagnuwkosoro kogdy (Cyclical
Redundancy Check — CRC).

Micns cdhopmyBaHHsa nosigomneHHs (address, function code, data) npucTpii, wo nepenae, pospaxosye CRC
Kog i nomiwae Moro B KiHeub MoBigoMneHHs. [MpuimanbHui npuctpii po3paxoBye CRC kog npuAHATOro
noBigoMneHHs Ta nopisHioe noro 3 nepegaHum CRC kogom. Akwo CRC kop He 36iraeTbes, Le 03Hayae, Wo Mae
MicLie KOMYHiKaLiiHa nomurnka. MpucTpin He BUKOHYE Aii | He Aae BiANoBiai y pasi BuaBneHHs nomunok CRC.

MocnigosHictb CRC po3paxyHkiB:

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

. Bukntouatoun ABO 3 nepwmnmun 8 6iT 6arTa noeigomneHHst Ta BMictom CRC pericTpa.
. 3pyLUeHHs pe3ynbTaTy Ha oauH GiT Bnpaso.

. Axwo 6iT, wo 3cyBaeTbesa = 1, Bukntodae ABO BmicTy perictpa 3 AOO1h 3HaYeHHAM.
. 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 GawnTta nosigomneHHs Ta Bmictom CRC perictpa.
. MoBToptoBaTu Kpoku Big 3 0O 7 AOKM BCi GanTy NoBigoMNeHHsA He 06pobnATbLCA.

. KiHueBwui BMicT pericTpy i 6yae 3Ha4eHHSIM KOHTPOIbHOT CyMU.

Konn CRC po3amillyeTbes B KiHLi noBigomneHHsi, monoawmin CRC 6anT nepegaetbcs NepLUMM.

OONOOUPAWN

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

Bignosiab npuctpoto. RETURNED FROM DEVICE:
DATA

A%ED\Igggs F(L:ngggl(%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
3amMoBIeHO noHag 16 perictpis, BonbTMeTp IMNM-2 y Bignosigi obmexye ix KinbkicTe 4o nepLumx 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

Bianosiab npuctporo. RETURNED FROM DEVICE: Register #1 is set to 1000
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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)

3anuT Ta BignoBigb NnpucTpor. BubpaTn/BigHOBUTK Big MPUCTPOIO:

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

Dopatok B.4 PekomeHpauii woao nporpamyBaHHA OOMiHY JaHUMMK 3

BonbTMeTpom INMM-2

Mpuknag po3paxyHKy KOHTPONbHOI cymn mosoto Cl:

unsigned int crc calculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF; // initialize crc
while ( number byte>0 )
{
crc *= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{

crc >>= 1; // shift to the right 1 position
crc = 0xA001; // crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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Hopatok I - 3BeaeHa Tabnuua napameTpiB

BonbTMmeTpa INMM-2

Tabnuus I - 3sedeHa mabnuys napamempie soibmmempa IN1M-2

3Hau.
O,qv!an . . 3a
MyHKT MapameTp ui Liana3oH 3MiHu 3aMoB Kp_ox Po3 MpumiTka
MeHH BUMIP napamMmeTpa yyBaH 3MIHHN A
y HAM
| - . .
AIN1 (H 11 )HanawTyBaHHA napamMeTpiB neploro ¢gyHKUioHanbHOro 65oKky HopmManisauii

Ta MacwrabyBaH

HA

0001 — niHiHMN
0002 — kBagpaTU4HUin

00 Twn aHanorosoro curHany 0003+0008 — He BuK. 0001 0001
0009 — niHeapu3oBaHa
Lkana
o1 HwxHa mexa poamaxy TEXH. Bia MiHyC 9999 70 9999 000,0 Monoawun
LuKanu of. pospsig
BepxHsa mexa poamaxy TEXH. L Monogwwni
02 LKA on. Big minyc 9999 no 9999 100,0 pospsin |3.7.1
0000,
[MonoxeHHs geunmarnbHOro 000,0
03 po3ainbHuKa 00,00 000,0
0,000
04 g?ﬁ;‘gga 4acy unpoBoro | Lo | Bin 000,0 a0 060,0 000,1 | 0001 000,0 — chirtbTp BIMK.
MakcumanbeHa TpuBanicTb . 3axucT Big iMNynbCHUX
05 My NbCHOT NEPELIKOAM CeKx. Big 000,0 no 005,0 000,0 000,1 nepewwkon
o | KinekicTs pinsrok Big 0000 fo 0019 0000 0001  |3.7.2| Aue. pisni LNX1 Ta LNY1
niHeapwu3auii
o7 | YcraskaMIN | T&H | Bin Mikyc 9999 4o 9999 020,0 | Monoawui
TeXHONoriYHoi curHanisadii | oa. pospsig
YcraBka MAX TEXH. L Mornoawwun 3 ypaxyBaHHAM AeumnMm.
08 TEXHONOriYHOI curHanisadii | oa. Bia miHyc 9999 o 9999 080,0 po3psg 371 pos3ginbHuKa
o9 | Hicrepesnc, TeXH- | Bin 000,0 oo 090,0 000,5 000,1
curHanisauji of.
AOT (Ao t) HanawTyBaHHs napameTpis aHanorosoro Buxoay AO*
[xepeno aHanoroBoro
00 curHany ans KkepyBaHHsS 0001 - PV1 0000 0001
aHanorosum suxogom AT
o1 Hanpsimok BuxigHoro 0000-AO =y 0000 0000 — npsme
curHany AT 0001 - AO = 100%-y 0001 — 3BOpOTHE
3HavenHs BxiaHoro TEXH Monogwwin 3.7.3 3 ypaxyBaHHSM
02 | curnany, wo Aopisrioe 0% | =X | Bia mikyc 9999 Ao 9999 0000 oa”ﬂ eprMganoro
BMXifHOTO curHany A PO3pAA Aeun
3HaveHHS! BXIAHOTO 3 po3ginbHuka BUGpaHoro
03 curHany, Lo AOPiBHIOE ;eXH' Big minyc 9999 no 9999 100,0 Mogg,q;umm 'g:ﬁgiﬂa ananorosoro
100% BUWXigHOro curHany A PO3pAA Y-
1 . . .
DOT1 (d ok ') KoHdpirypauis BuxigHoro npuctpoto DO1 *
0000 - Buxia kepyeTbcst
0001 — 6inbwe MAX 3a iHTepdencom
0002 — meHwe MIN 0001-0004 - woano MIN-
0003 — y 30Hi MIN-MAX MAX BignosigHoro DO;
0004 - nosa 30Hoto MIN- 0005 — DO cnpauyoe,
MAX SAKLWO napameTp Buige
00 Jlorika po6oTn BuxigHoro (|._|.lo,qo _MIN-MAX 0001 0001 3a MeXi TeXHOMOTIYHOI
npuctpoto DO1 BignosigHoro DO) curHanisauii
0005 — y3aranbHeHa 3.7.4| 0006 — kLo
curHanisauis 3aMOBIIEHUIA aHanoroBum
0006 - He BUXid, Ans noro
BUKOPUCTOBYETLCS, BUXIA KOPEKTHOI po6oTu
BUMK. HeobXiAHO BCTAHOBUTU
"0006"
[xepeno aHanoroeoro
01 curHany ynpasniHHs 0000 — PV1 0000 0001

anckpeTHUM Buxogom DO1
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[TpodosxeHHss mabnuui I - 3sedeHa mabnuus napamempie sonibmmempa INM-2

o 3Hau.
ANHU . . 3a
MyHKT MapameTp ui Oiana3oH 3MiHKu 3amoB Kp_OK Poa Mpumitka
MeHI0 BUMIp napametpa uyBaH 3MiHKN Ain
y HAM
TUn CUrHANY BUXIAHOMO 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
of. 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 curHanisaudii
MapameTp BinobpaxeHHst 0000 — 6e3 KBUTYBaHHS KBiTyBaHHs knasiweto [&
00 N 0000 0001 . o
curHanisawi 0001 — 3 KBUTYBaHHAM ] abo yepes iHTepdelc.

LNX1 (r'_ nu ﬁ')A6cuV|cV| OMOPHUX TOYOK rliHeapu3al,

il Ta MacwTabyBaHHA

il curHany, Wo NoAAaETLCA Ha NepLUnn
dyHKUioHanbHMI 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- ginaAHkn % 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 OppauHaTta 01-i ginsHku LZXH' Big miHyc 9999 no 9999 0000
. TEXH. R Monoawwi
02 OpguHaTta 02-i ginsHku on. Big miHyc 9999 no 9999 0000 po3PSIA 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, Lo noaaeTbcA Ha neplumnmn yHKUioHanbsHUW 6ok
HopMani3sauii Ta MmaclTabyBaHHsA

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 go 9999

6roky A

r | . o . -
CORL1 (L or I)KopekKuis curHany, Wo nogaeTbCcA Ha nepwmn PyHKLioHanbLHUM 6ok
HopMani3auii Ta MaclTabyBaHHsA

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 (3miLLleHHS) curHany 1-ro o ’ Big miHyc 9999 no 9999 0000 000,1 IHankye A

Oroky A

B [ .
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 aHanoroeoro %

Buxogy AO

SYS (5 45) 3aranbHi cucTeMHi HanawTyBaHHSA

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

BOMNbTMETPA B Mepexi)

Mepexi

http://www.microl.ua e I[TM-2 e ver.14.39 e [TPMK.421457.069 PE e 1.04 ¢ 31.01.2024




29

[TpodosxeHHss mabnuui I - 3sedeHa mabnuus napamempie sonibmmempa INM-2

3Hau.
OauHm
MyHKT ui [iana3oH 3MiHu 3a Kpok Pos .
y MapameTp . 3amoB . ; Mpumitka
MeHIo BUMIp napameTtpa uyBaH 3MiHK 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 CUCTEMUMX TAKTax Big 0001 go 0200 0006 0001 1 TakT = 250 MKC
Kop BonbTmeTpa Ta Bepcia
03 nporpamMHoro 14.39
3abe3neyeHHs
04+13 | Lli nyHKTM HE BUKOPUCTOBYHOTHCS
SAVE (5HuE) 36epexeHHs napameTpis
00 Cnyx6oBa iHopMauis
o1 3anuc napameTpiB 4O 0000 4.43
EeHeproHe3anexHoi nam'aTi 0001 — 3anucartu s
LOAD (f_ oH d) 3aBaHTa)XxeHHA napamMmeTpiB
00 [o3Bin nporpamyBaHHsA No 0000
mepexi ModBus 0001 — no3BONEHO
o1 3aBaHTaXeHHs 0000 4.43
HanawTyBaHb KOpUCcTyBaya 0001 — 3aBaHTaxuT U
02 3aBaHTaXeHHs 3aBOACLKMX 0000 444
HanawTyBaHb 0001 — 3aBaHTaXuTN s

* 3anexHo Bif 3aMOBJIeHHS OAMH i3 LIMX NYHKTIB He BUKOPUCTOBYETLCA.
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JlncT peecTtpadil 3MiH

Homepw nucTiB (CTOpIHOK)

Ycboro

- BxigHun Ne
3MiH fmctis y Ne CYNpPOBOOXYHYHOro Mign Oata
' [OKYMEH AOKyMeHTa YMPOBOMKY Al
3miHeHn | 3amiHeH H Ti AokymeHTa Ta fara
0BUX
X nx

1.00 30 ver.14.01 MapikoT 18.05.2016
0.4A.

1.01 30 ver.14.39 MpuBeaeHo y BiANOBIAHICTb MapikoT 06.06.2016
[0 HOBOI MPOLUMBKM 0.4.

1.02 30 ver.14.39 BunpasneHo gogatok b.1 MapikoT 13.09.2016
BunpasrneHi HeTOYHOCTI ¥ 0.A.

1.03 30 ver.14.39 TEKCTi MapikoT 23.01.2017
0.4A.

1.04 30 ver.14.39 3aMiHeHO pUCYHKU Ha deanHak | 31.01.2024
nokanizoBaHum B.B

BapiaHT,aKTyanisoBaHo
NOCWNaHHA Ha cTaHAapTw.
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