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HacTosilee pyKOBOACTBO MO 3KcnfnyatauuMuM npefgHasHavyeHo ANns  O3HAKOMIEeHUd I'IOTpeGVITeJ'IeVI C
Ha3Ha4YeHunem, npuHUmMnom nencreus, yCTpOIhCTBOM, MOHTaXoM, 3KcnnyaTaume17| n 06Cﬂy)KVIBaHI/16M BOJiIbTMeTpa
UMnm-2.

BHUMAHUE ! Mepen 1cnonb3oBaHMeM npubopa, noxanymncra,
O3HAaKOMbTECb C  HaCTOSALIMM  PYKOBOACTBOM MO  9KChnyatauuu
BonbTMeTpa UMM-2.

MNpeHebpexeHne Mepamy MPEAOCTOPOXHOCTM U MpasBunamu
3KCnnyaTauum MOXeT CTaTb NPUYNHON TPaBMUPOBaHWSA NepcoHana unm
nospexaeHnsa obopyaosaHus!

B cBA3M ¢ noctosHHOM paboToi MNo CcoBepLUEeHCTBOBaHUIO
usgenusi, MOBbILWAKWEN ero  HageXHOCTb W ynydlwawuwen
XapaKTepUCTUKM, B KOHCTPYKLMIO MoryT ObITb BHECEHbI
He3HauMTeNbHble U3BMEHEHMS!, HE OTPaXKEHHbIE B HACTOSILLIEM U3OAHUN.

1 OnucaHue BonbTMeTpPA

1.1 HazHa4yeHue BonbTMeTpa

Mpubop WUMNM-2 npeactaBnsieT coboi HOBbIN KNacC COBPEMEHHBIX LMPOBbLIX BOLTMETPOB C AMCKPETHBLIM
BbIXOAOM,

BonbtmeTtp UIMM-2 nossonsiet obecneynTb BbICOKY0 TOYHOCTb M3MEPEHMS TEXHONOrMYeCcKoro napameTpa.
OmnuyumensHol ocobeHHocmbio BonbTMeTpa WIMM-2 gBngeTcs Hanuyune TPexXypoOBHEBOW ranbBaHU4ECKON
N30NSUMM Mexay BXOAAMM, BbIXOA4AMM U LieNbio MUTaHWS.

BonbTmeTp npegHasHaveH kak Ans aBTOHOMHOMO, Tak U AN KOMMMEKCHOro mcrnones3oBaHusa B ACYTIT B
3HepreTuke, MeTanyprum, XMMnYeckon, NULLLEBOM 1 APYrMX OTPaCsSX NPOMbILLNEHHOCT U HAPOAHOM XO35IACTBE.

Bonbmmemp UIMM-2 npedHa3Ha4eH:

e AN W3MEpPEHMs [AEWACTBYIOLLEro 3Ha4YeHUsI HaMpsHKEHUS 3SJIEKTPUUECKOW CeTH, Kak
HenocpeACTBEHHO, TaK M yepe3 TpaHcdOpMaTOp HanpsHKEHUs, o6paboTkM M OTOBpaxeHUs ero TeKyLero
3Ha4YeHUst Ha BCTPOEHHOM YeTbipexpa3psaAHOM LmdgpoBom gucnnee,

® B 3aBMCMMOCTM OT 3akasa BONbTMETp (POPMMPYET BbLIXOAHOW AMCKPETHBLIA UMW aHamnoroBbl CUrHarn
yrpaBrieHs BHELUHUM WUCMONHUTENbHBIM MEXxaHn3MoM, obecrneynBas COOTBETCTBEHHO OUCKPETHOE ynpasreHune
Unn pyHKLMIO pETPaHCMNCCUIN B COOTBETCTBMM C 3a4aHHON Nofib3oBaTeneM norukon paboTel,

e BONbTMETP (HOPMUPYET CUrHamnbl TEXHOMOTMYECKOW curHanusauun. Ha nepegHen naHenu vmeroTcs
BONbTMETPbI AN CUTHaNM3aumMm TeXHONOMMYECKN ONacHbIX 30H, CUrHanbl NPEBbILLEHUS (3aHKEHUS) pErynnpyemMoro
Unm nsmepsemoro napameTpa,

e BonbtMeTp WIMM-2 MOXeT wucnonb3oBaTbCsi B CUCTEMAx CuUrHanusaumi, ONOKMPOBOK W 3aluuT
TEXHOMOrnyeckoro o6opyaoBaHus.

1.2 O603Ha4YeHMe BONbTMETPA NPU 3aKa3e U KOMMNIIEKT NOCTaBKN
1.2.1 BonbTmeTp 0603Ha4aeTcs crnegyrowmm obpasom:
WUMNM-2-AA-D,
roe:

AA — ko4 BXOQHOro aHanoroBoro curHana:
01-ot1t18010B,
02 -o0oT11.500 15B,
03 -o013 00 30B,
04 — o1 4 no 40 B,
05 -o0T15 00508,
06 —oT 6 0o 60 B,
07 —ot1 10 no 100 B,
08 — ot 25 po 250 B,
09 — ot 30 go 300 B,
10 — o1 50 go 500 B,
11 — oT BHeLLHero TpaHcdopMaTopa HanpshkeHns (Npu 3akase HeobXoaMMO ykasaTb HanpsbkeHue
BTOPUYHOWN OGMOTKM).



D - ko4 BbIXOOAHOro MoAynA:
0 — Moaynb OTCYTCTBYET,

T — ANCKPETHbIN TPaH3UCTOPHbLIN BbIXOA,

P — AucKpeTHbIN penenHblin Beixoa,

1 — ananorosbi curHan ot 0 4o 5 MA,
2 — ananoroBbli curHan ot 0 go 20 MA,
3 — ananoroBbI curHan ot 4 go 20 MA,

4 — ananorosbin curHan ot 0 go 10 B (Mo oTtaenbHoMy 3akasy - Npubop HacTpaMBaeTCsl Ha BbIXOOHON

curHan 0-20 MA 1 Ha pa3bem BnavBaeTcs HopMupytoLwmi pesuctop 499 Owm).

BHumaHue!

Mpu 3akase npubopa HeobxoAMMO ykasbiBaTb €ro nonHoe o6o3HayYeHne, B KOTOPOM

NPUCYTCTBYIOT TUMNbl aHANIOroBoro BxoAa, aHanoroBoro nnmn ANCKpPeTHbIX BbIXOA0B.

Hanpumep, 3aka3aH npubop: UIMM-2-03-3

[Mpn 3TOM M3roTOBNEHMIO U NOCTaBKE NOTPEOUTENIO NOANEXMT:

1) BONbTMETP TEXHONOIMYECKUIA MUKponpoueccopHbin UMM-2,

2) aHanorosbii Bxog Al1, kog 03 — HanpsixeHue oT 3 go 30 B nepemeHHoro Toka,
3) kog 3 — aHanoroBbIv curHan ot 4 0o 20 MA.

1.2.2 KomnnekT noctaekn BonstmeTtpa UIMM-2 npusegeH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku gonbmmempa VIMM-2

0O603Ha4yeHue HanmeHoBaHue KonuyectBO

MPMK.421457.069 BonbtmeTtp UMM-2 1
NMPMK.421457.069 PO PykoBoACTBO No aKkcniyartaumm 1*
MPMK.421457.069 NC | Macnopt 1
M3-02 KomnnekT KpenexHbIX 3aKMMHbIX 3N1EMEHTOB 1
231-108/026-000 Pasbem ans nogknoYeHns BHELWHNX BXOAHbIX U BbIXOOHbIX Lenen 1
231-103/026-000 Pasbem ceteBoit (220 B) 1
231-131 Pbl4yar MOHTaXHbIN 1
* - 1 aKk3eMnnsp Ha Ntboe KoNMYecTBO BONIbTMETPOB NPW NOCTaBKe B OAWH aapec

1.3 TexHM4YecKue xapakTepuCcTUKU BOJIbTMETpPA

1.3.1 AHanoroBbI BXOAHOW cUrHan

Tabnuya 1.3.1 - TexHuYyeckue xapakmepucmuKu aHaro208020 8X00HO20 cuzHasna

TexHU4YecKkas XxapakTepucTuka

3HauyeHue

KonnyecTBo aHanoroBbix BXOA0B

1

Twun BXOQHOIO aHanorosoro curHana

ot 1 go 10 B, RBx=50 kOm

ot 1.5 no 15 B, RBXx=75 kOm
o1 3 go 30 B, RBx=100 kOm
oT 4 go 40 B, RBx=150 kOm
o1 5 go 50 B, RBx=200 kOm
oT 6 go 60 B, RBx=250 kOm
o1 10 go 100 B, RBx=500 kOm
oT 25 go 250 B, RBx=1.2 MOwm
ot 30 go 300 B, RBx=2.0 MOm
oT 50 go 500 B, RBx=2.5 MOm
OT BHELIHero TpaHcdopmaTopa HanpshxeHust

Paspewatouwas cnocobHocTb ALIM

<0.0015 % (16 pa3psgoB.)

Mpenen gonyckaemown OCHOBHOMW NpuBEOEHHOW
NorpeLwHoOCT! nsMepeHnd BXoaHbIX NnapamMeTpoB

<04 %

Mpenen gonyckaemor 4ONONHUTENBHON
MorpeLIHoOCTH, BbI3BAHHOW N3MEHEHNEM
TeMNepaTypbl OKpy>KatoLLeln cpeabl

<02%/10°C

MNepuoa nsmepeHns

He 6onee 0.1 cek

[anbBaHMYecKkasa pasBsa3ka aHanoroBoro Bxoga

Bxop ranbBaHW4eCKM M30MMPOBaH OT OCTarbHbIX Lienewn,
HanpsbKeHWe ranbBaHNYeCcKon pa3Bsaskm He MeHee 1500 B

MpumeyvaHune. MeTponormyeckne xapakTepucTUKU BXOAHbLIX CUrHaroB HOPMUPYIOTCA Npu gnanas3oHax OT

10 % no 100 %.




1.3.2 AHanoroBbIN BbIXOAHOW CUrHan

Tabnuya 1.3.2 - TexHuYyeckue xapakmepucmuKuU aHarno208020 yHUGUUUPOB8aHHO20 8bIXOOHO20 CugHana

TexHU4YecKasa xapaktepucTuka

3HaveHune

KonnyecTBo aHanoroBblX BbIXO40B

1 (npu ycnosuwn 3akasa)

Twn BbIXOAHOIO aHanNoroBoro curHana

YnuduumposaHHsie (TOCT 26.011-80):
[MOCTOSAHHBLIN TOK:

OT1 0 MA go 5 MA, RH <2000 Om

OT1 0 MA 0o 20 MA, RH < 500 Om

Ot 4 MA go 20 MA, RH < 500 Om
HanpsikeHne NOCTOSHHOIO ToKa:
OT10B no 10 B, RH = 2 kOm

Paspewatowas cnocobHocTb LIAT

<0.0015 % (16 paspsigos)

Mpenen gonyckaemor OCHOBHOW NpUBEAEHHOM
norpeLHoCcT! POPMUPOBAHNS BLIXOAHOTO
curHana

<0.2%

Mpenen gonyckaemon JONONHUTENBHON
MOrpeLIHOCTH, BbI3BAHHON N3MEHEHNEM
TemnepaTtypbl OKpy>xatoLleln cpeabl

<02%/10°C

ManbBaHn4eckas pa3BdA3Kka aHanoroeoro Bbixoaa

Bbixoa ranbBaHWYeCKM N30MpOBaH OT OCTaNbHbIX LieNew,
HanpsbkeHne ranbBaHNYeckon passsaskm He meHee 500 B

1.3.3 [IncKpeTHble BbIXOAHbI€ CUrHanNbI

1.3.3.1 TpaH3UCTOpPHbLIN BbIXoa

Tabnuya 1.3.3.1 - TexHu4YecKue xapakmepucmuku OUCKPEeMHbIX 8bIXOOHLIX MPaH3UCMOPHbIX CU2HAI08

TexHndeckasa xapakrepucTmka

3Ha4yeHne

KonnyecTBo AMCKPETHbIX BbIXO40B

1 (npu ycnoBuwn 3akasa)

Tun BbIXxoaa

OtkpbiThi konnekTop (NPN TpaHsucTopa)

MakcumansHoe HanpsaXeHne KomvyTtauum

< 40 B nocTtosiHHOro Toka

MakcumanbHbIV TOK Harpy3kn Kaxkgoro Bbixoga

< 100 MA

CwurHan noruyeckoro "0"
CwurHan noruyeckomn "1"

PaSOMKHyToe COCTOAHME TPAaH3NCTOPHOIO Kr4a
SaMKHyTOE COCTOAHNE TPAH3NCTOPHOIO Krk4ya.

Bug Harpysku

AKTUBHas, WHOYKTUBHaA

FanbBaHM4eckas pa3BdA3Kka ANCKPETHOro Bbixoaa

Bbixoa ranbBaHWYeCcKM N30MpoBaH OT OCTanbHbIX LieNew,
HanpsbKeHWe ranbBaHNYeckon passasku He meHee 500 B

1.3.3.2 PeneiHbIN BbIXoa

Tabnuya 1.3.3.2 - TexHUYeCcKUe XxapakmepucmuKu OUCKPEMHbIX 8bIXOOHbIX peneliHbIX CU2Hano8

TexHu4Yeckasa xapakrtepucTuka

3HauveHune

Konnyectso ANCKPETHbIX BbIXO40B

1 (npu ycnosuwn 3akasa)

Tun BbIXxoaa

MepekntoyatoLme KOHTaKTbl pene

MakcumManbHoe HanpskeHne KoMMyTaLum
nepeMeHHOro Toka (AelcTByloLLEee 3HAa4YEHNE)

220B

MakcumanbHoe 3Ha4YeHne NepeMEHHOro Toka

< 8 A npu pe3ncTMBHON Harpyske
< 3 A npu nHayKTMBHOW Harpy3ke (cos@=0,4)

MakcumaneHoe HanpsXeHne KoMmmyTauunm
MOCTOAHHOIO TOKa

oT5Bao30B

MakcumanbHoe 3Ha4YeHne NOCTOAHHOro Toka nNpu
KOMMyTauuu PE3NCTMBHOM Harpy3|<0171

oT10MA g0 5A

CwurHan nornyeckoro "0"
CwurHan normndeckon "1"

Pa3OMKHyToe COCTOAHME KOHTAKTOB pene
3aMKHyTO€ COCTOAHME KOHTAKTOB pene

["anbBaHn4eckas pa3BdA3Kka ANCKPETHOro Bbixoaa

Bbixoa ranbBaHWYeCcKu N30MpoBaH OT OCTaNbHbIX LiENEN,
HanpsbKeHWe ranbBaHNYeCcKon pa3Bsaskm He MeHee 1500 B

1.3.4 NMocnepoBatenbHbIn NHTepdenc RS-485

Tabnuya 1.3.4 - TexHuYyeckue xapakmepucmuku rnocredoeamesibHo20 uHmepgetica RS-485

TexHU4YecKas XxapakTepucTuka

3HauyeHue

KonnyecTtBo npnemonepenaTymkon

[o 32 npuemonepegaTymka Ha OQHOM CErMEHTE

MakcumanbHas gnvHa nMHuMK B Npegenax ogHoro
CerMeHTa cetun

[o 1200 meTpoB

[vana3soH ceTeBbIX agpecoB

255

Bup kabens

BuTtas napa, akpaHMpoBaHHasi BUTasi napa
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[MpodomxeHue mabnuypl 1.3.4 - TexHUYeCKUe xapakmepucmuku nocredosamenbHo20 uHmepgetica RS-485
[MpoTokon cBsA3u Modbus pexum RTU (Remote Terminal Unit)
["anbBaHn4eckas pasBsska OTcyTCcTBYET

1.3.5 dnekTpnyeckue pgaHHbIe

Tabnuya 1.3.5 - TexHu4Yeckue xapakmepucmuku 371eKmponumaHusi

TexHn4Yeckas xapakTepucTuka 3HaveHue
HanpsikeHne nuTaHWs NnepeMeHHOro Toka ~o01100B 00242 B, 50y
[MoTpebnaemas MOLLIHOCTb 4B-A
3aluTa AaHHbIX EEPROM, cerHetoanektpuyeckas NVRAM

1.3.6 Kopnyc. YcnoBusa akcnnyaTtauum

Tabnuya 1.3.6 - Ycnosus akcrnyamayuu

TexHn4eckas xapakTepucTuka 3HavyeHue
Twn kopnyca Kopnyc Ans yTonneHHOro WMTOBOr0 MOHTaXa
"abapuTHble pa3mepbl (BxLUxI) 48 MM X 96 MM X 106 MM
MoHTaxxHas rnybuHa 135 Mm max
Bbipes Ha naHenu 457% x 927 mm
KpenneHue kopnyca B anekTpowmTax
TemnepaTypHbI gnanasoH -40°C ... +70 °C

rpynna 4 no FOCT 22261, oTHocHTENbHAsA BNaXHOCTb A0
90% 6e3 koHaeHcauumu Bnaru (npy TemnepaType +30°C) B
3aKpbITbIX MOMELLEHUSIX NPY OTCYTCTBMU B BO3AYyXeE Nbiniu,
arpeccuBHbIX MapoB 1 ra3oB

KnnmaTnyeckoe ncnonHeHme

ATmocdepHoe aaBnexHue ot 84 po 106.7 klNa

Bubpauuns c vyactotoun go 60 'y c amnnutygon go 0,1 mm
MomelleHne 3aKpbITOE B3pbIBO-, NOXapobesonacHoe
[MonoxeHne Npu MOHTaxe Jlroboe

CTeneHb 3almTbl IP30

Macca < 0.25 kr

1.3.7 lNo cToMKOCTN K MexaHn4yeckoMmy Bo3aencTtamio Bonstmetp UMNM-2 oTBeyaeT ucnonHeHuio 5 cornacHo
FOCT 22261.

1.3.8 CpegHee Bpemsi HAapaboTKM Ha OTKa3 C y4eTOM TEXHUYECKOro 06CNyXnBaHUS, pernameHTUPOBaHHOIO
PYKOBOACTBOM MO 3KcnnyaTauuu, - He meHee 4yem 100 000 yacos.

1.3.9 CpepaHee Bpems BoccTaHoBneHusa paborocnocobHoctn UMM-2 — He 6onee 4 yacos.

1.3.10 CpepHuii cpok akcnnyatauum — He MeHee 10 ner.

1.3.11 CpepHuii cpok xpaHeHust — 1 rog B ycnosusx no rpynne 1 FOCT 15150-69.

1.3.12 N3onauua anektpuyeckux uenen UMM-2 oTHocutensHo kopryca 1 mexay cobon npu Temneparype
okpyxatowen cpeapl (20 £ 5) °C 1 0THOCUTENBHOM BriaXXHOCTM Bo3ayxa 00 80% BbiaepxmBaeT B TedeHne 1 MUHYTHI
OeNiCTBME MCNbITaTENbHOrO HanmpsXeHns cuHycompansHow dpopmbl yactoton (50 + 1) lu C AencTByOWMM
3HayeHunem 500 B.

1.3.13 MwuHuManbHO [JONYyCTMMOE 3reKTPUYECKOe COMPOTUBIIEHME W30NAUMM  Mpu  TemnepaType
okpyxatowen cpegbl (20 + 5) °C u oTHocMTENBHON BriaxxHOCTK Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOm.

1.4 CpeacTtBa UsamMepeHusi, UHCTPYMEHT U NMPUHAANEeXHOCTH

MepeyeHb NpyHaanexXHOCTen, KOTopble HEOGXOANMbI ANS KOHTPONS, PerynupoBaHusi, BbiNomHeHUs paboT
no TEXHUYECKoMY 0B6CNyXMBaHMIO BONbTMETPA, NpuBeaeHsbl B Tabnuvue 1.4 (cornacHo ACTY TOCT 2.610).

Tabnuya 1.4 - lNMepeyeHb cpedcme uU3MepeHuUs, UHCMpPyMeHma u rpuHadnexHocmed, Komopble Heobxo0uMb! pu obcyxueaHuUU
gonibmmempa UIMM-2

HaumeHoBaHVe CpeacTB M3MepeHus,
N HasHaueHuve
WHCTPYMEHTA U NPUHAANEXHOCTEN
1 BonbTmeTp yHuBepcanbHbin L300 V3amepeHne BbIXOAHOro curHana
2 OnddepeHumansHbii BonbTMeTp B1-8 3agaTyvk curHana n usMepeHune BbIXOAHOTO curHana
3 MeraommeTtp 94108 VismepeHne conpoTuBeHns n3onsaumm
4 MHUET MeanuUNHCKUIA [poBepka Ka4yecTBa MOHTaXxa
5 OTBépTKa Pasbopka kopnyca
6 Msrkasi 653b OuncTka OT NbINU U rpsa3v




1.5 MapkupoBKa 1 ynakoBKa

1.5.1 MapkmpoBka BonbTMeTpa BbinonHeHa cornacHo TOCT 26828 Ha Tabnunyke ¢ pa3amepamu COrnacHo
FOCT 12971, KoTopas KpenuTcs Ha TbINbHOW CTOPOHE Kopryca npubopa.

1.5.2 MnombupoBaHve BoNbTMETPa MNPEANPUATUEM-U3TOTOBUTENEM MPWU BbiNMyCKE U3 NPOU3BOACTBA He
npeaycMOoTpeHo.

1.5.3 YnakoBka BonbTMeTpa cooTBeTcTByeT TpebosaHmam FTOCT 23170.

1.5.4 BonbTMeTp B COOTBETCTBUM C KOMMIEKTOM MOCTaBKM YMaKOBaH COrNacHO YepTexam NpeanpusiTus-
N3roToBUTENS.

2 HazHayeHue. PyHKUMOHANbHbIEe BO3MOXHOCTHU

Cmpykmypa eonbmmempa MWIM-2 nocpedcmeoM KOHuaypauyuu Moxem 6bimb
U3MeHeHa maKum 06pa30M, 4mo mocym 6bImb peuweHbl cnedyfouque 3adayu asmomMamu3ayuu:

v’ VlamepuTenb-BoNbTMETP OAHOMO NapameTpa ¢ curHanusaumen MUMHUMyMa U MakcumyMa

v/ YCTPOIACTBO curHanuaaumm, AByXno3vLMOHHOTO yrpaBrieHnst

BHyTpeHHsin nporpamMmHasa namsatb BonbTMeTpa WUIMM-2 copepxuT Gonblioe KOonMMyYecTBO CTaHOAPTHbIX
yHKUNIA HEOOXOAMMBIX ANt YNPaBleHUs TEXHONOIMYECKMMM NPoLEecCcaMm U pelleHns OONbLUMHCTBA MHXEHEPHbIX
npuKnagHblX 3agay, Hanpumep, Takux Kak:

e CpaBHeHVe pesynbTaTa npeobpa3oBaHWs C ycTaBKaMu MUHMMYM W MakCUMyM, W CUrHanmsauuio
OTKJTOHEHUN,

e nNporpaMmMHas kanubpoBka kaHarna no BHeLHeMy 06pa3Li0BOMY MCTOYHMKY aHANoroBoro curHana,

e Lndposas punbTpaumns (ans ocnabneHns BAUSHUS NPOMBbILLIMEHHBLIX MOMEX),

® KyCOYHO-NIMHENHAsi MHTepnonAums BXoAHOro curHana no 20-tv Toukam,

e MacLuTabupoBaHue LwKarnbl U3MepsieMoro napameTpa,

® KOHbUrypmpoBaHme foruku paboTbl BbIXOOHOTO AUCKPETHOIO YCTPONCTBA,

® peTpaHCMMCCUS BXOAHOIO aHanoroBoro napameTpa Ha aHarnoroBbIvi BbIXo YCTPOUCTBA (B Cllyyae 3akasa
onummn aHanorosoro Beixoga AO) n MHoroe ap.

BonbtmeTp UIMM-2 KoHMrypmpyeTcs npu nomoLwm nepeaHen naHenu npubopa wnu vyepes nHrepdenic RS-
485 (npotokon ModBus).
MapameTpsbl KoHGPUrypaumm BonbTmeTpa UIMM-2 coxpaHaTca B S3HEPrOHE3aBMCUMON NaMATU.

3 KoHCTpyKUuMsi BonbTMETpPa U NPUHLUMN PaboThbl

3.1 KoHcTpyKuMs BonbTMeTpa

Ha nepepgHew naHenu BonbTMeTpa pasMeLLeHbl:

- Uucbposown gucnnen,

- BonbtmeTpbl yctaBok MIN-MAX TEXHONOrMYECKON CUrHanm3aumm,
- BonbT™MeTp COCTOAHMSA ANCKPETHOro BbIXOAa,

- BonbtmeTp paboTel nHTepdeliica,

- Knaevwn nporpaMmmMmpoBaHums.

Ha 3agHeln naHenu BonbTMETpa pa3MeLLEHbI NPY>XUHHbIE pa3beM-KNeMMbl ANA BHELWWHNUX COeaMHEHUN.

N3amepeHHoe
3HayeHne
BXOOHOro MHaukaTopsl 5
napameTpa BOJILTMETP TeXHOoJNormn4yeckou
curHanmsaumu
WHaunkatop
paboThbl
MHTepdenca
Knaswuiu
WHaunkatop @" o« nporpamMmmMmnpoBaHuns
COCTOsHNA 4 MIKPOA
OVNCKPETHOro
BbIXxoAa

PucyHok 3.1 - BHewHul eud sonibmmempa WIMM-2
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3.2 HasHauyeHue uucpoBoro aucnnes

Lincdopoeori gucnnenn BonbtMeTpa UIMM-2 B pexume PABOTA uvHOUUMPYET 3HAYEHWE N3MepsieMOn

BeJIMYUHbI.

B pexvme KOHOUTYPUPOBAHWE wumndpoBon gucnnen WHAMUMPYET YpPOBEHb KOHMrypauuu, 3aTem
HOMep MyHKTa MEHI0, 3aTeM, Murasi, 3HayeHne napameTpa BbIGPAHHOTO NyHKTa MEHIO.

3.3 HasHauyeHMe cBeTOAMOAHbLIX MHAUKATOpPOB

e UHaukaTop A

e UHankatop V

e UnpukaTop K1

e UnagukaTop IHT

CBetutCcHa, €Ccnu 3HayeHve Un3MepseMon BeNUUMHbl MpeBbllaeT 3HayeHue YCTaBKy
curHanusaumm oTknoHeHmss MAX.

CBeTuTCca, €ecnM 3Ha4YeHue W3MEepsieMOV BENWYMHbI  MEHbLUE 3HAYEHUSA  YCTaBKM
curHanmsauum otknoHeHmsa MIN.

CeeTuTtcs, ecnu BKMYEH AUCKpeTHbIN Bbixod DO.

MwuraeT, ecnvu NnponcxoamnT nepefada AaHHbIX MO NMHTEPAENCHOMY KaHarny CBS3W.

3.4 HasHa4vyeHuUe KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [O]

Knasvwa "Bonbwe". [Npn kaxgom HaxaTun 3TOW KnaBuLIM OCYLLIECTBNSETCS YBENUYeHue
3Ha4YeHUs un3MeHsemoro napametpa. [lpu yaepxuBaHuUM STOW KMaBULWIM B  HaXaToM
MONOXeHUN yBenmyeHme 3HadeHns NPOUCXOAMNT HenpepbIBHO.

Knasvwa "MeHbLe". [Mpn kaXxgom HaxaTum 3TOW KnaBWULLKM OCYLLEeCTBASETCA YMeHbLUeHue
3Ha4YeHUss M3MeHseMoro napametpa. [lpyM yaepXuBaHWM STOW KMNaBULLM B  HaxXaTOM
MOMNOXEHUN YMEHbLLEHNE 3HAYEHWS MPOUCXOAUT HEMPEPBIBHO.

KnaBvwa npegHasHavyeHa [Ans Bbi30Ba MEHK KOHdUrypauuum, Ons NOATBEpPXAeHUs
BbIMOMHAEMbIX OEeNCTBMIA WUnM onepauMn 1 Ans ¢dukcauMm BBOAUMBbIX 3HAY€HUN.
Hanpumep, noaTBepXaeHWe Bxo4a B pPexuMm KoHdwurypauuu, dukcaums BBEOEHHOro
3HaYeHUs U3MEeHsieMoro napameTpa u T.4.

3.5 CTpykTypHas cxema BonbtmeTpa UMM-2

Al - BXOAHON u3mepsiemblin n 2 N MaHenb nHAMKauum n
KOHTPONMpyeMbIVi NnapameTp MWKPO- Knasuartypbl
KOHTPONJEP: A s S &
- anroputm o6paboTku @—Fv» Sgr-aﬁ::?wnmocrg:;” BBIXOA
Mutanue ~ 220 B BXOAHOrO CUrHana; o P
- KOHUrypaums 4 S
M3MEpUTENbHOTO KaHana; i DO - anckpeTHbIi BbIXOA
MocneaosaTenbHbIN HTEPdEIC - undbposas obpaboTka “a Paboraet no 3aaakHoit
RS-485: KOHUrypUpoBaHue, npuem- [AaHHbIX : none3oBatenem noruke pagors|
nepeaaya KoMaHz 1 AaHHbIX 9 p ;‘ Onum

PucyHok 3.2 - CmpykmypHasi cxema gonbsmmempa UMM-2

3.6 PyHKUMOHanNbHaA cxema BonbTMeTpa UMM-2

Moayns
ceteBoro obmena

I

Brok

®opmuposatens
. aHanorosoro Bbixoaa AO

Al Bnok Hopmanuaauuu PV onepaTuBHOro -
— > B TNoruyeckui 6nok:
1 macwTabuposaHus ynpasnexus u . - YCTPOCTBO
koHurypaumn | P cpaswenms, > DO

- CUrHanuaarop

Onuum

PucyHok 3.3 - @yHKyuoHanbHas cxema sonbsmmempa UMM-2
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3.7 NMpuvHUMn paboTtbl BonbTMmeTpa UMM-2
3.7.1 NpuHUMN paboTbl 6510Kka 06paboTKM aHaNoOroBoro BxoAaa

B BonbTmeTpe UIMM-2 MOXHO NOAKMOYUTL OOUH aHaroroBbli BXOOHOW CUrHam, KOTOPbIM MpuUHMMaeTcs
yHKUMOHaNbHbIM 610KOM HOpManu3auum n macluTabupoBaHus.

AHanoroBble curHanbl npeobpasyloTca B uudgpoByto ¢dopmy u obpabaTbiBaloTCsi COOTBETCTBYHOLLUMU
6nokamu Hopmanu3aummn n maclTabuposaHus. Ha pucyHke 3.4 nokadaHa cxema o6paboTkM aHanoroeoro Bxoaa.

UnmepepeicHbill
6800

|~ 7 7 o T r s T 1
o TMody/w

l Qunbmp uMNyNbCHLIX Modyns Hopmanusayuu 3keno \Macwmaéupoeanw
| nomex cueHana punbmp 0000 CueHana

CLi1.00, 01

I
I
7 : —1 | F ! I
1004 ,/1 ‘ Modynb Koppekyuu | |
/ T |  awanozoeozo exoda I
" - | | Y
| AINT.05 Mapauempsr § AINI-01,02  Tabnuga koop i
[ KuEDoENY nuKeapu3ayuu : o002 | : Tex.ed
13 T — / -
: X .‘ 14 / \ COR1.01 |
\
| J 0003 ‘ :
| 'S — M =
I LNX1.00-19, LNY1.00-19 } I
| |

PucyHok 3.4 — briok-cxema obpabomku aHarn0208020 8xoda

Ha puicyHke npuHSTHI criegyowne 0603HaveHns:

1. dunbTp MMNYNbLCHbLIX NoMex. Vcnonb3yeTca Ans noaaBneHust UMNynbCHbIX nomex. Onpegensaercs
napameTtpom AIN1.05 «MakcumanbHas AnuTenbHOCTb MMMNYNbCHOM noMexu». Ecnu B kakom nubo umkne nsamepeHus
TEXHOMOrMYeckoro napameTpa obHapyXeHo ero nsmeHeHve, To npeanonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXU U
BbIXOAHOW curHan cdpopmupyetcss  (C y4eTOM  YCPEeAHEHUS U3MEPUTENbHbIX 3HAYeHWN) Mo  UCTeYeHun
YCT@HOBINEHHOrO BpPEMEHW AnuTeNnbHOCTUM nomMexu. PaboTa pgaHHOro dunbTpa BHOCWUT  AOMOMHUTENBHOE
TpaHCNoOpTHOE 3anasfgblBaHne B CUCTEMY perynupoBaHusi, KOTOpoe paBHO BenuuuMHe napametpa «MakcumanbHas
ONUTENbHOCTb UMMNYNbLCHOM NoMexmy». [103aToMy BCeraa Hy>XHO CTPEMUTLCS MUHUMU3MPOBaTb AaHHBIN napamMeTp.

2. Moaynb Hopmanusauuu curHana. Moaynb HopmManuadyeT BXOOHOW aHanoroBbl curHan. BaxHown
YHKUMEN OaHHOrO MOAYMNs €CTb KOHTPOJSIb JOCTOBEPHOCTM AaHHbIX. B cnyyae Bbixoga aHanoroBoro curHana Ha
10% 3a p[vanasoH, KOTOpbIN YyCTaHaBnMBaeTCs Mpu KanvbpoBke BONMbTMETPA, MOAYMNb MOCbLINAeT CurHan
BOMIbTMETPY O HEOOCTOBEPHOCTM AaHHbIX B KaHane. [pu 3TOM ecnv curHam Huxe AuanasoHa M3MEHEHWsl Ha
LMdpoBOM aucnnee roput £~ L, Npu NpeBbILEHUM AAHHOMO AManasoHa Ha UMdposoM aucnnee roput £ H. B
06oux crnyyasx reHepupyeTcs CoObITUE «pa3pbiB NIMHUM CBS3U C AaTYUKOMY.

3. MapameTpbl kKanubpoBku. OnpenenatoTcs napametpammn CLI1.00 «KannbpoBka HayanbHOro 3Ha4eHus
wkansl aHanorosoro Bxoga» u CLI.01 «KanubpoBka KOHEYHOro 3HayeHMs1 LWKanbl aHanoroBoro BXxo4ay.
OnpenensanT TOYHOCTb KaHana M MEHATCS NpyM 3aMeHe AaTtdvka Wnu nepexode Ha Lpyron Tvin gaTtyuvka.
MoppobHee 0 kannbpoBKax aHaNoOroBbix BXO40B CMOTpUTE B pasaene 5 4aHHOro pykoBoACTBa.

4. JKcnoHeHuManbHbIn GuUNbTP. PUNbTP UcNonb3yeTcs Ans MNOA4ABMEHWMs MNoMeX, a Takke Ans
nogaeneHuns «apebesra» MHAMKaUUKM (4acTbiX M3MEHEHWI MNOKasaHWs BOfbTMETpa M3-3a konebaHuii BXOQHOro
napameTpa). Onpeaensietca napametpom AIN1.04 «lMocTosiHHasi BpemMeHu UndpoBoro unbTpa.

5. Moaynb mMacwrtabupoBaHuMs curHana. Moaynb nvHeapusyeT M macliTabupyeT BXOOSALMIA CUrHan
CornacHo 3ajaHHon nornb3oBaTenemM HOMWHAIbLHOW CTaTUYECKOW XapaKTepUCTUKM AaTvuka, KOTOPbIN MOAKITYEH K
naHHomy Bxogdy. MWmeHHO B 3TOM Mopyrne BbiOMpaeTcs TN MOAKMIOYEHHOrO K KaHany Aartyvka. [Nonb3oBaTenb
UMeeT BO3MOXHOCTb NTMHeapun3oBaTh CUrHamn no COBCTBEHHON KPUBOW NTMHeapu3aLum.

6. Tabnuua KoopAMHAT JNMHeapu3auuuM curHana. [aHHas Tabnuua onpegenseT KoopAUHAaTbI
nonb30BaTeNbCKON NuHeapusaLmmn, napameTpbl KOTOPOW 3a4at0TCs Ha ypoBHe KoHurypaumm LNX n LNY.

7. Moaynb KoppeKkuMn aHanoroBoro Bxoga. B aTom moayne curHan, npeo6pa3oBaHHbIf B NpeablayLumx
6rokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTteneM (ypoBeHb COR) 3HaveHne. 3HayeHne KoppekUmMn cyMmmupyeTcst ¢
BXOAHbIM CUrHaNoMm Mnm BblYUTAETC OT BXOOQHOrO CUrHana, B 3aBUCUMOCTU OT 3HaKa KoadbduLumeHTa KoppeKkLuun.

MpumeyvaHue.
Mpu nHTepdencHoM BBOAE M3MEPSEMOro napameTpa HacTPOMKM MOAYNA HOpManusauum n unbLTPoB He
UMEIOT CMbICNA, TaK Kak curHan no nHTepdency nepegaercs cpasy B MoAyNb MacliTabmpoBaHus curHana.

3.7.2 lluHeapu3saumna aHanoroBbIX BXO40B
(DyHKLI,I/Iﬂ NnHeapunsaunmn BbINONMHAETCA (byHKLI,I/IOHaJ'IbeIM B6110KOM HOpManusauun u MaCLuTaGI/IpOBaHVIﬂ.

NHeapuzauus [aeT BO3MOXHOCTb pearibHoro  (PU3NYECKOr0 MPEeACTaBleHUs HEMUHEMHbIX  U3MepSieMbIX
napameTpos.
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* C noMmouwbio nuHeapu3ayuu MOXHO rpou3eodums rnpeobpa3ogaHue U3MEPEeHHO20 3HadyeHusi OOHOoU
¢usuyeckol eernuyUHbI 8 Opyayio.

I'Ipm nHAnKauunun ﬂVIHeapI/I3OBaHHOl7I BENNYUHbI, onpegendarwmMmn napamMmeTpamMmm ABna0TCA HadalnbHOE U
KOHe4YHOe 3Ha4eHue LKanbl (npou,eHTHoe OTHOLWEeHMe K OunanasoHy I/I3MepeHI/Iﬂ), nonoxeHne pgeunmMmarnbHoOro
pasgenutend, a TaKke J3KBUAUCTAHTHbIE OMNOpPHble TOYKM JHeapu3auunun. KpVIBaﬂ IMHeapun3aunmmn wuwmeet
«npenomMiieHnAa» B ONOPHbIX TOYKaX.

3.7.2.1 MapameTpbl NIMHeapu3auum
MapameTpbl NMHeapu3aumm yHKLMOHaNbHOro 6roka Hopmanusaumm mactabupoBaHus cneayroLime:
KoHgbuzypayus gpyHKUUOHanbHo20 6s10Kka

AIN1.00 = 0009 - Twn wkansl - NMHeapM3oBaHHas
AIN1.06 - KonnyecTBo y4acTKoB NuHeapmsaumm

A6cyucchl oropHbIX moyvekK uHeapu3sayuu

LNX1.00 Abcumcca HayanbHoro 3HayeHust (B % OT BXOAHOro curHana)
LNX1.01 A6cuumcca 01-ro yyacTtka
LNX1.02 A6cuumcca 02-ro yyactka
LNX1.18 Abcumcca 18-ro yyacTka
LNX1.19 Abcumucca 19-ro yyacTka

OanHambl OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00 OpanHaTa Ha4anbHOro 3HayeHus (curHan B Tex. eq. ot -9999 no 9999)
LNY1.01 OppauHata 01-ro yyactka
LNY1.02 OppguHata 02-ro yyactka
LNY1.18 OppguHaTa 18-ro yyactka
LNY1.19 OpguHaTa 19-ro yyactka

3.7.2.2 OnpepeneHue onopHbIX TOYEK TMHeapu3auum

3.7.2.2.1 OnpedeneHue Konu4yecmea y4acmkos iuHeapusayuu

Mocne onpegeneHvss HEOOXOAMMOro KOnM4YecTBa Y4acTKOB NMHeapu3aumm HeobxoauMMo 3agaTb ero B
napametpe AIN1.06.

Bbibop He06x0oMMOro Konm4ecTBa y4acTKOB NIMHeapu3aLmmn NponsBoamTcst U3 coobpaxeHns obecneveHums
Heo6X0aAMMON TOYHOCTU U3MEPEHUS.

3.7.2.2.2 OnpedeneHue 3Ha4yeHUll OMOPHbIX MOYEK TUHeapu3ayuu

[nsa kaxgoro 3HavyeHUs MHAMUMPYEMOTrO BXOAHOro curHana Yi (B TEXHUYECKMX eauHuuax ot MuHyc 9999
0o 9999) BbMMCAMTE COOTBETCTBYIOLLYIO (PM3NYECKYI0 BEMWYMHY W3 COOTBETCTBYHOLMX (YHKLMOHAMNbHBLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpaduyeckm wn3 COOTBETCTBYIOLIEN KpuBOW (Npu
Heob6X0AMMOCTN WMHTEpMNonMpoBaTh) U 3agaTbh 3HAYeHWe AN COOTBETCTBYHOLLEW OMOPHON BEMUYMHBLI BXOOHOMO
dumsudeckoro curHana Xi (B %, ot 00,00% po 99,99%).

3.7.2.3 Mpumepbl NMHeapu3aLm CUrHanoB

Mpumep 1. INuHeapwu3sauusa curHana, nogaBaemMoro Ha (PyHKLMOHarnbHbIA 610K
HOpManusauum n macwtabupoBaHus, npeacTaBreHHas rpadmyeckmn (Kpusom)

KoHehuzypupyembie napamempsbi:

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  Wnanumpyemoe sHavuetne PeanbHas xapaktepucTuka, JInHeapusoBaHHas
A B TEXHMYECKVX eauHMLax peAcTaBneHHas rpacuyecku apaKTepucTika
Opautara 999 04 -
3-ro yyactka . 5
Js s e @ w & 8 % pfaveremerenes g o 8 3-n '
750.0 < Opawriara . yuacTok !
2-ro y4acTka ' 1
2-n ' .
OpauHata y4acTtok . '
1-ro y4acTka 3500w mmmznz s 3 '
100 %
i ; BXO[HOMO
i .
yuacrox . Abcumcca + A6cumcca A6cumucca @ oMrHana
. 1-ro yyactka ! 2-ro yyactka 3-ro yyactka_ .
i y —
Hadanbhos 20.00 60.00 99.99 X, %

3Ha4yeHune

PucyHok 3.5 — paghuk nuHeapu3oe8aHHO20 cueHana
3.7.3 MpuHuun ¢popMmnupoBaHMA aHaANOroBoro Bbixoaa

BonbtmeTp UIMM-2 nmeeT oamH aHanoroBbli BbIXO4 (MpWU YCNoOBUM 3akasa), KOTOpbl paboTaeT B pexunve
peTpaHcMuccum (NpsmMas nepegada ¢ MacluTabupoBaHMeM) BXOAHOMO CUMrHana Ha BbIXOZ.

B pexume peTpaHCMUCCUM BbIXOOHOW aHaroroBbIi CUrHamN NOBTOPSAET U3Mepsemyro BenuuuHy PV, koraa
napameTp AIN1.01=A0T.02 n AIN.02=A0T.03.

B pexume macwutabvpoBaHUA BbIXOOHOW aHanoroBbll curHan OyaeTt copmMupoBaH B 3aBUCMMOCTU OT
napameTtpoB AOT.02 n AOT.03 kak nsobpaxeHo Ha pucyHke 3.6.

McTouHMK Bnok
aHanoroBoro curHana obpabotku AO Bobixog AO

100%.
AOT.03
Tex.eq. % ouanasona AO

AOT.02,

PucyHok 3.6 — Paboma 6s10ka aHari0208020 8b1800a 8 peXxume pempaHCMUccuU

3.7.4 MpuHUMN paboTbl QUCKPETHOro Bbixoaa

OuckpeTHbin Bbixog DO aBngeTca cBo6OAHO-NPOrpaMMMpyeMbIM, TO €CTb MOXET BbIMOMHATE PasnuyHyio
noruky paboTsbl.

MpuHuMn paboTbl MorM4eckoro ycTponcTBa MokasaH Ha pucyHke 3.7. [Ona guckpeTHoro Bbixoga DO1
3agaHa norvika paboTthbl - 8 30He MIN-MAX. To ecTb Ha BbixoAe hopMMpyeTcs Nornyeckas eauHnLa, koraa BXO4HOM
curHan Haxogutcs mexay yctaskamu MIN n MAX. 3HayeHne aTUX yCTaBOK yCTaHaBMMBaETCs B NyHKTax MeHwo 03 n
04.

BbIxogHOWM CcyrHam norm4eckoro yCTpomucTBa MOXET ObiTb CTAaTUYECKMM UMM UMMYMbCHBIM (AMHAMUYECKUM)
C 3apaHHoOW AnviHow wumnynbca. [Mpu cTatuyeckoM BbIXOOHOM CWUrHame rorMyeckoe YCTpPOWCTBO dopmMupyeT
NOrMYECKY0 €AMHWLY Ha MPOTSXKEHUVM BpPEeMeHW, Korga napameTp BXOAMT B 30HY 3a4aHHyr norvky pabotsl. [Npu
UMMYNbCHOM BbIXOAHOM CWUrHane ANnHa BbIXOAHOTO MMNynbca 3agjaetcs B nyHkTe meHio 02. Ha pucyHke 3.7
UMMYNbCHBIA CUrHanM n3obpaxeH cepow 3anm1BKOA CO BpeMeHeM ANNTENbHOCTM nmnynbea T.

Bbixog norudeckoro yctpoinctea (0/1) nogaeTcs Ha ONCKPETHBIN BbIXOA, KOTOPbIA hopMMpyeT COCTOsSHUE
pene BbIKI1/BKI1. Takke 3HayeHWe BbiIxo4a NOrMYECKOro yCTPOMCTBA 3anuckiBaeTcs B peructp 4 (cm. Tabn. B.1).

TNoruyeckoe yctponctso 1

CpaBHeHue BXoAHOro curiana c ycraekamm MIN-MAX DO1

02. H=MAX
03.HS=HIST

01. L=MIN

T :

04.TM=T -— - t

PucyHok 3.7 — ®yHKyuoHanbHas cxema npuHyuna pabomsi DO e pexume Komnapamopa
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4 Achonb30oBaHue No HadHaA4YeHuro

4.1 3KCI'IJ1yaTaL|MOHHbIe orpaHn4yeHunsa npm ncnosfib3oBaHUn BOJIbTMeTpa

4.1.1  Mecrto yctaHoBku BonbtmeTpa UMM-2 gomkHO oTBeYaTb CneayoLwmM YCnoBUsaM:

- obecneymBaTh yAob6HbIE YyCnoBMSA Ans o6CnyXMBaHNS U AEMOHTaxa;

- TemnepaTypa MW OTHOCUTENbHAs BRNaXHOCTb OKpYXaloLlero BO3dyXa [OMKHa COOTBETCTBOBATL
TpeboBaHUAM KNMMaTUYeCcKoro CNonHeHns npubopa;

- OKpyXatLias cpefa He JOrKHa cofdepxaTb TOKONMPOBOAALLMX NMPUMECEN, a Takke Nnpumecew, KoTopble
BbI3bIBAIOT KOPPO3Ut0 AeTanen npmubopa;

- HanNpPsHXeHHOCTb MarHUTHBIX NOMEW, BbI3BAHHbLIX BHELLIHMMMW UCTOYHMKaMWN NepeMeHHOro Toka yactoton 50
"4 M BbI3BaHHbLIX BHELLUHMMW MCTOYHUKAMMW MOCTOSIHHOTO TOKa, He AOMKHa npesbiwaTtb 400 A/m;

- napameTpbl BUOpauum A0MmKHbI COOTBETCTBOBATbL McNonHeHuto 5 cornacHo FOCT 22261.

4.1.2  Tpw akcnnyaTtaumm BonbTMETPa HEOB6XOAMMO UCKIIOUNTD:
- nonagaHne TOKONPOBOAALLEN NbINN UK XUAKOCTM BHYTPb Npubopa;
- HanM4ne NOCTOPOHHUX NpeaMeToB B6NM3n npubopa, yxyALlaoLwmx ero eCTeCTBEHHOe OXNaxaeHue.

4.1.3 Bo Bpemsi aKkcnnyaTauuu HeobXoOMMO cneauTb 3a Tem, 4YTobbl NOAcoedVHeHHble K npuGopy
npoBoja He nepenambiBaniCb B MECTaX KOHTaKTa C KNeMMamMu 1 He UMenu NoBpeXxaeHUin 3onauum.

4.2 NMoproToBKa BONbTMETPa K UCNOJSIb30BaHUIO
4.2.1  OcsoboauTe BONbTMETP OT yNaKkoBKM.

422 Mepen Havanom MoHTaxa npubopa HeobXOAMMO BbLIMONHWUTL BHELWHUA ocmoTp. [pu atom
06paTnTb 0COGEHHOE BHUMAHWE Ha YACTOTY MOBEPXHOCTU, MapKMPOBKM N OTCYTCTBME MEXAaHUYECKMNX NMOBPEXOEHUN.

4.2.3 BHUMAHUE!!! Tpu nogknioveHun sonbtmeTpa UMNM-2 cobntogaTth ykasaHus mep 6esonacHocTtu
pasgena 6.2 HacTosILLEN UHCTPYKLMUU.

4.2.4 KabenbHble cBa3n, coeauvHsiowme BonbTMeTp WIMM-2, nogknioyaloTca  4epes  KNemmbl
coeguHUTENbHbIX pa3beMOB B COOTBETCTBMM C  TpeboBaHmsamu  pgencteytowmx "lNpaeBun  ycTpowcTea
ANEeKTPOYCTAHOBOK".

4.25 TloaknioyeHne BXOOOB-BbIXOAOB K BonbTMeTpy MIMM-2 npon3BoasT B COOTBETCTBUM CO CXeMamu
BHELLHUX COEIMHEHWIN, NPUBEAEHHbIX B NpUMNoXxeHun b.

4.2.6 TpyM NOAKMIOYEHUN NWUHWA CBA3M K BXOAHBIM W BbIXOAHBIM KNeMMaMm MpuHUManTe mepbl no
YMEHbLUEHNIO BMWSHUA HaBeAEHHbIX LUYMOB: UCMOb3ylme BXOAHble W (UNW) BbIXOAHbIE LUyMOMNoAasnsioLwue
GunbTpbl AnNA BonbTMeTpa (B T.M. ceTeBble), Lwymonodasnsiowme unbTpbl ANS nepudepumnHbIX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble PUNbTPbI aHanoroBbix BXOAOB BonbTMeTpa UMM-2.

427 He ponyckaetca o6beauHATb B OOHOM Kabene (kryTe) uenu, Mo KOTOpbIM MNepedatoTcs
aHanorosble, MHTEPMENCHbIE CUrHambl U CUMbHOTOYHbIE CUrHamnbHblE UMW CUMbHOTOYHLIE CUMOBbLIe Lenu. Ons
YMEHbLUEHUS! HABEAEHHOrO WyMa OTAENUTE JIMHWUK BbICOKOTO HaMpPsXKeHUs! UMW NIMHUK, NPOBOASALLNE 3HAYMTENbHbIe
TOKW, OT APYIMX NUHWIA, a Takke uaberarTe napannenbHOro unv obLiero NoAKMYEHNs C MUHUAMK NUTaHUS Npu
NOAKITIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumMocTb 3KpaHMpOBaHWUsSI kabenewn, No KOTOpbIM nepefaeTcsa MHGOpMauns, 3aBUCUT OT
OINWHBI KabenbHbIX CBA3EM M OT YPOBHS MOMEX B 30He MpoknagkM kabens. PekomeHnayetca wcnonb3oBaTb
usonupytoLne Tpyoku, kKaHarbl, NOTKA UNN SKPAHUPOBaHHbIE NMUHUW.

429 [Ona obecneyeHuss crtabunbHon paboTbl 06OpyAOBaHUsI KonebGaHWus HamnpsKEHUs UM YacToThl
nUTaloLLEN SNEKTPOCETUN OOIMKHbI HAXOAUTLCS B Npefenax TeXHUYeckux TpeboBaHui, ykasaHHbIX B pasgene 1.3, a
ONS KaXOoro COCTaBIsOLLEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMU MO aKkcnnyaTauuun. MNpu
HEeOOXOAMMOCTW, ANsi HENpepbiBHbIX TEXHONMOMMYECKUX MPOLIECCOB, AOMMKHA ObITb MpegycMoTpeHa 3awmrta oT
OTKIMOYEHNs (MNn BbIXO4a U3 CTPOSA) CUCTEMbI NOAAYUN SMEKTPONUTAHUSA — YCTAHOBKOW UCTOYHUKOB GecnepebonHoro
nUTaHus.

4.3 Pexxum PABOTA

Mpnbop nepexoduT B 3TOT PEXUM BCSAKAN pa3, KOrga BKMoYaeTcs nuTaHue. M3 atoro pexuma MOXHO
nepevtn B pexxum KOH®UT'YPUPOBAHUE.
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B rnpouecce pa6omb/ MOXHO OCYLUeCTBNATb MOHUTOPUHI, T.e. BU3yallbHO OTCleXmBaTb WU3MEpPAEeMYto
BENTMYMHY BCEeX KaHanoB (TeKyIJ.I,VIe SHQHEHMH). Kpome TOro, MOXHO OTCleXuBaTb Ha CBETOANOAHbIX BONIbTMETpax
CUrHanbl TEXHONOMMYECKOWN CUrHanm3awumm Npn NpeBbllLEeHNN BEPXHEro U HMXHEro npeaesioB OTKIOHEHUA. Tak xe
C NOMOLLbKO CBETOAMNOOHbIX BOJNIbTMETPOB MOXHO HabnogaTtb 3a COCTOSAHMEM ONCKPETHbIX BbIXOO0B.

4.4 Pexxum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypuposaHme" BBOAAT napaMeTpbl BXOAHbIX CUrHanoBs, napameTpbl
CUrHanm3auum OTKNOHEHWUW, NapameTpbl Tuna ynpaBreHus, napameTpbl ceTeBoro obMeHa, napameTpbl BbIXOO0B U
CUCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl Mo rpynnam, Kaxgas u3 KOTopblX HasblBaeTcs "ypoBeHb". Kawpgoe 3agaHHoe
3HayeHue (dnNemMeHT HacTPOMKM) B 3TUX YPOBHSIX HasbiBaeTcs "napameTtpom". [MapameTpbl, ucrnonb3yemble B
BonbTMeTpe WUIMM-2, crpynnupoBaHbl B OAUHHaAUATb YPOBHEW W NpeAcTaBreHbl Ha guarpamme (PUCYHOK 4.1).
HasHaueHne ypoBHel koHdUrypaumm ykasaHo B Tabnuue 4.1.

Mepexon B pexum KoHuUrypauum n HacTpoek ocyulectensaetcsa u3 pexuma PABOTA anutensHbiM, Gonee
3-X cekyHA, HaxaTtuem knasuium [O].
Mocne aToro Ha uMdpPOBON ANCNeln BbIBOAUTCS MEHIO BBOAA Napons B BUAE MUrawLwmx Ludp: «0000».
C nomoLubio knaeuw nporpammupoBanusi [A], [ V] Ha gucnnee BeecTu naposnb «0002» 1 KpaTKOBPEMEHHO
HaxaTb knasuLy [O].
BHUMAHMUE!
Ecnu naponb BBegeH He BEpHO — BONbTMETp nepenaeT B pexum PABOTA.
Ecnu naponb BBegeH BepHO — BonbTMeTp nepenget B pexum KOHOUTTYPALIUN.

Mepexon ocyuwiecTBnseTca

anutensHbiM, Gonee 3 cekyHa,

HaxaTnem KHOMKM “MeHK" 1 BBoAa napons
“0002" Ha unchpoBOM MHAMKATOpE

Pexum
Pa6ora
8
S| -—
o

©
@
®

AIN1] = : > [Cal0] <— [SYS] <— [SAVE < [LoAd
o =] ) )
@
il @ || ©
Q ~———» (0000 (00 00 00
x
:
2 Q
s S
i,
e E g8 01 | =<——— [0000 01 — (0000 01
8|2t A A ,
|25 i P
o283 Nocne BBOAE 3HAYEHNS
3 g 5 napamerpa “0001"  HaxaTus J
Kknasuwu ‘Bsia” npubop
Y Y asTomaTUIecky nepeiiner
- He bl

PucyHok 4.1 - Juagpamma yposHel KoOHghuaypayuu u Hacmpoek
4.4.1 KoHdomrypupoBaHue npubopa

Mocne nepexoga B pexuMm KoHdWrypauuu Ha UudpoBOM AMCNIee MNOABUTCS Ha3BaHWE YPOBHS
koHdpurypauum: Al...LOAD. BeibpaTe COOTBETCTBYIOLLMIA YPOBEHD KNaBnwamMm «3Had. A» 1 «3Hay. ¥y,

Mocre BbIGOPa HYXHOTO YPOBHS HYHO HaxaTb KpaTKOBPEMEHHO knasuily noateepxaeHus [O]. Mocne
3TOro Ha Aucnree nosiBUTCA HOMEp M Ha3BaHue napameTpa.

BbibpaB Heobxoaumbln napameTtp knasBuwamu [A], [V], AnNA u3MeHeHUs 3HayYeHus napameTpa
HEeoBXOAMMO CHOBA KPaTKOBPEMEHHO HaxaTb knaeuuly [O].

Ha pgucnnee B MueamweM pexvme YCTaHOBUTCA 3Ha4yeHWe napameTpa BbIOPaHHOro MyHKTa MEHIO:
Hanpumep, «0001».

C nomouwibto knasuw [A], [V], npy HeobBXoAMMOCTWU, NPOM3BECTM M3MEHeHWe 3HayeHusi BblGpaHHOro
napameTpa, kpaTKOBPEMEHHO HaxaTb knasuy [O] — npubop cHoBa nepeiiaeT B pexuM BbIGOPa napameTpa.

C nomolwbto knaeuw nporpammupoBaHns [A], [ V] ycTaHOBUTE crneayroLwmin Heobxoaumbli 4ns U3MeHeHUs!
MYHKT MEHI0, U T.4. NOKa Bce HeobxoanMble napameTpbl Ha JaHHOM YpOBHe KoHdUrypauum He 6yayT M3MeHeHbI.

Ona Toro 4tobbl BepHyTbCA K BbIGOPY YpPOBHS KOHUrypauum, HeobxoAMMO HaxaTb W yAepxuBaTb B
TeyeHue 2 CeKyHA knasuily [0].

Janee BbIOpaTb criedylownii ypoBeHb KOHAUrypaumu, KOTOPbIA HYXXHO W3MEHWTb, W MOBTOPUTL
BbILLEN3MOXeHHble onepaunn. M Tak 4o Tex nop, noka He ByAyT M3MeHeHbl BCe HyXHble napameTpbl.
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BobizBaTb ypoBeHb SAVE «5HuE» M coxpaHuTb BCe M3MEHEHHbIE 3HAYEHM B 9HEProHE3aBUCMMON NamsATy.
[Mpu coxpaHeHun napameTpoB B 3HEProHE3aBUCUMON NaMATU BLIXOL U3 pexuma KoHurypauum ocyllecTBnseTcs
aBTOMaTMYEeCKM.

Ecnn wn3MeHeHHble napaMeTpbl HE HY)XHO COXpaHsaTb B 3HEproHe3aBMCMMON NaMaTu (napameTpbl
COXPaHATCA B ONEpPaTUBHOM NaMSATH), BbIXOA U3 pexuma KoHUrypaumm ocylecTenaeTca AnutensHbiM, 6onee 3-x
cekyHa, HaxaTueMm knaeuiun [Q] Mnu No MCTEUEHUM BPEMEHU 2-X MUHYT.

4.4.2 HazHa4yeHue ypoBHen KOHdUrypauumm

Tabnuya 4.1 - HasHadeHue u uHOUKayusi yposHel KOHguaypauuu

Ha3HaueHue ypoBHs HasBaHue UHpgukauma
HacTtponka napameTpoB aHanoroBoro Bxoaa AIN1 H 1 ,'
HacTtponka napameTpoB aHanoroBoro AOT H ’:
Bblxo4a O
HacTpoika napameTpoB OUCKPETHOMO DO1 d t |
BbIX0Za O |
HacTpolika napameTpoB curHanmsaumm ALRM H L N
Abcumcchl ONOPHbIX TOYEK NMHEapusauum LNX1 L i
aHarnoroBoro Bxoga nu |
OpauHaThl ONOPHbLIX TOYEK NHeapm3aumm LNY1 L n ]J) ,l
aHanorosoro Bxoga
KanubpoBka aHanoroeoro Bxoga CLI1 E L ] ',
Koppekuunsa aHanorosoro Bxoga COR1 E or ',
Kannbposka aHanorosoro Beixoga AO CALO E H L O
O6Lume cnucTemMHble HaCTPONKK SYS 5 ’j 5
CoxpaHeHve napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD L 0 d

B panbHelilwem no TekCTy pykoBOACTBa MAET ccbinka Ha napameTp B Buge XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHue YPOBHA, a YY — Homep nyHkTa MeHto (cM. npun. ).

4.4.3 Pa3speweHue KoHdurypuposaHus BonbTmeTpa no cetu ModBus. 3anuchb
napameTpoB B 3HEpProHe3aBUCUMMYIO NaMsATb. 3arpys3ka napameTpoB U3 3HeproHe3aBUCUMOW
namsaTu

KoHdurypupoBaHne BonbTMeTpa NPON3BOAMTCS Kak C NepeaHen naHenu BonbTMETPa, Tak U No NpoToKony
ModBus (RTU) (B cnyyae 3aka3a onumu uHTepderica). Yepes mHTepdeinc KoHUrypupoBaHue npov3BoauTCs C
NMoMoLLbI0 NporpammMHoro npunoxenns MUK-KoHdurypatop (pacnpoctpaHseTtca 6ecnnaTtHo).

Ona Toro u4toObl M36exaTb He CaHKLMOHWPOBAHHOIO W3MEHEHWs MapameTpoB KOHdUrypauumn yepes
WHTEPdENC CyLLEeCTBYET ypo8eHb 3auwjumbl OOCTYNa K peructpaMm koHdwurypauuu. 3anpetuTb unm paspelumTb
[OCTyN K 3TUM perncTpam MOXHO C BEPXHEro YPOBHS, a Takke B pexume KoHurypauum BonbTMeTpa.

4.4.3.1 Pa3pelwieHune koHdurypuposaHus no cetn ModBus

PaspelueHus koHdpurypmpoBarus no cetn ModBus paspeluaeTcs Ha BEpXHEM YPOBHE 3anuCbio B PETUCTP
16 3HayeHus «1». Ecnu B aToM peructpe Haxoantcs «0», To KOHUIYpUpOBaHUE Ha BEPXHEM YPOBHE 3arpeLLeHo.

C nepegHen naHenu BONMbTMETPA paspeLleHne NporpaMMyMpoBaHMs  OCYLLECTBNAETCA Ha YpPOBHe
koHdpurypauum LOAD npm BeiGope napametpa LOAD.00=0001.

HeobxogMmo MNOMHWTBL, YTO MOCMe 3arpy3kum KoHdurypauum no cetu, HeobxoaMMO caenaTtb 3anvcb
napameTpoB B SHEPro3aBMCHMMOW NaMSATH.

4.4.3.2 3anncb napameTpoB B IHEProHe3aBUCUMMYIO NaMATb

3anncb NapaMeTpoB B 3HEProHE3aBMCUMYIO MaMATb Ipou380dumcs criegyowmum obpasom:

1) npousBecTn MmoanduKaLmio Bcex HeobXoaMMbIX NapamMeTpoB.

2) yctaHoBUTb 3HadyeHue napameTtpa SAVE.01 = 0001.

3) HaxaTb KnasuLy [0].

4) Ha gncrinee NMAPAMETP nosBstca cumBonbl "Su u", ykasblBasg O TOM, YTO MPOMCXOAUT onepauus
3anncu B 3HEProHE3aBNCKMYHO NaMAThb.

5) nocne ykasaHHbIX onepauuin GyaoeT NpousBedeHa 3anvMcb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HEeproHe3aBNCUMYHO NaMsiTb. [locne NnpoBeaeHUs 3annucu napameTpoB Npubop nepenget B pexxum PABOTA. MNocne
3anucu napameTp SAVE.01 aBTomaTnyeckn yctaHasnmeaeTtcsi B 0000.
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4.4.3.3 3arpy3ka napamMeTpoOB 13 3HepPro3aBMCUMON NaMATH

[nsa 3arpy3kv napameTpoB HacTPOeK nonb3oBaTens Heobxoanmo:

1) yctaHoBUTbL 3Ha4eHusa napameTpa LOAD.01=0001,

2) HaxaTb knasuwy [O],

3) Ha gucnnee NMAPAMETP nosedAtca cumsonsl " Ld u", ykasbiBas 0 TOM, Y4TO NPOMCXOAWUT onepaums
3arpy3ku nonb3oBaTeNbCKUX HAaCTPOeK.

4) nocne ykasaHHbIX onepauun OyayT 3arpyxeHbl BCe MONb3oBaTenbCKMe HacTpoviku. [locne 3sarpysku
napameTtp LOAD.O1 aBTomaTnyecku yctaHasnusaetcs B 0000.

4.4.4 3arpy3Ka 3aBOACKUX HAacCTpoeK BoNibTMETpa

[ns 3arpy3kn napameTpoB HacTPOWKW NPEAnpUATUS U3roTOBUTENS (yCTaHOBKa 3aBOACKMX 3HAYEHWN no
ymMonyaHuio) Heobxoammo:

1) yctaHoBUTL 3HayYeHns napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [O],

3) Ha gucnnee MAPAMETP nosiBatca cumsonsl "Ld F", yka3biBas O TOM, YTO MPOWCXOAMT onepauuns
3arpysku 3aBOACKUX HACTPOeK.

4) nocne ykasaHHbIX onepauui ByayT 3arpyxeHbl BCe 3aBOACKME HacTpouku. lMocne 3arpyskn napameTtp
LOAD.02 aBTomaTunyeckm yctaHasnusaetcsa B 0000.

Heo6x00umo noMHUmMb:

1) 4yTo Nocne 3arpy3ku HacTpoek nMpu HeobxooumOoCTM HeoBXoAMMO MPOU3BECTM 3anucb NapameTpoB B
3HEeproHesaBMCMMYO NamaTb (CM. pasgen 4.7.6), B NpOTMBHOM Cryyae 3arpyxeHHasd wuHdopmauus He Oyger
COXpaHeHa npu OTKMIOYEHUN NUTaHNSA BONbTMETPA;

2) nocne 3arpysku 3aBOACKUX HACTPOEK, HAaCTPOVKM nonb3oBaTens 6yayT NoTepsiHbl;

3) ecnu 3anucb B MamsaTb He MPOM3BOAMNIACHL, TO MOCME BbIKIOYEHWUS MUTaHWsA, B MaMATM OCTaHyTCA
cTapble HaCTPOWKM.

4) 3aBOACKME HACTPOWMKN NOMb30BaTENb U3MEHUTb HE MOXET.

5 KannbpoBka n npoBepka npubopa

KanuGpoeka npubopa ocyLlecTBseTcs:

e Ha 3aBope-usrotosuTene npu Bbinycke npnbopa,
e [Monb3oBaTtenem:

- MpY CMeHe Tumna curHana,

- MNPV NOArOTOBKE K NoBepke (kanmbpoBske).

5.1 KanubpoBka aHanoroBoro Bxoga

KannbpoBka BonmbTMETpa MpPOM3BOAMTCHA MNOCMEe MOArOTOBKM - YCTAHOBMEHWS COOTBETCTBYHOLLMX
pesucTopoB Ha mogyne Bxoga (CM. Tabn. 5.1) n koHdUrypauum napaMmeTpoB aHaNoOroBbIX BXOL0B (CM. NMPUIoXeHne
).

B pexume KoHpurypauumn yctaHoB/Te cnegytoLine napameTpbi:
- TMN aHanoroBoro BXoaHoro curHana (nyHkT meHo AIN1.00),
- HWKHUI Npeden pasmaxa wkansl (MyHkTel MeHo AIN1.01),
- BEPXHU npefen pa3maxa Lwkanbl (MyHkTel MmeHo AIN1.02).

1) NopgkmtounTe Kk aHanorosomy Bxogdy Al BonbTmeTpa UIMM-2 06pasuoBbIi UICTOYHUK MOCTOSIHHOTO TOKa
cornacHo cxeme, npeacrasneHHon Ha puc. bB.1.

2) Pexxnm KannbpoBKU HaYanbHOro 3Ha4YeHUs LLKanbl U3MepeHns

YctaHoBuTe Ha gucnnee nyHkT [CLI] "KanmbGpoBka aHanorosoro Bxoga All", HaxmuTe knasuly [0] "
yctaHoBute [00] "YcTaHoBKa HadanbHOro 3HayeHus aHanorosoro Bxoga Al1". YctaHoBuTe npu nomMoLm
KannbpaTtopa BeNU4YMHy curHana, cootsetcTtytowyo 10% grnanasoHa. Haxmute knasuvwy [0].

Bo3moxHbl ABa BapuaHTa KanubpoBku:

- py4yHas kanubpoBka - Haxumas knasuwn [A] nnm [ V], ycTaHoBMTE Ha Aucnnee 3HavyeHue B TEXHUYECKNX
eavHuuax, cootsetcraytowee 10% avanasoHa. Haxmute knasuwy [Q];

- aBTOMaTnyeckasa kannbposka — HaXXMUTe oagHOBpeMeHHO knasuwiv [A] v [ V]. Mpu 9TOM AOMKHBI HaYaTb
OOHOBPEMEHHO MUraTb BOMbTMETPbl curHanu3auum A n V. [IOBTOPHO HaXXMUTe OAHOBPEMEHHO KraBuwwun [A] u
[V]. Ha ancnnee pomkHoO 3admkcMpoBaThCa 3HaveHne, cooteTctByowee 10% gmnanasoHa.

3) Pexxnm kannbpoBKY KOHEYHOTO 3HAYEHMS LKarbl M3MepeHnst
YctaHoBuTe [01] "YcTaHOBKa KOHEYHOro 3HadeHus aHanorosoro Bxoga Al1 (kaHan 1)". YctaHoBuTe npu
nomoLL kanuBpaTopa BENNUMHY CUrHana, cooTeeTCTaytoLLyto 100% AnanasoHa. Haxmute knasuwy [O].
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MNpoBeauTe kKanMBPOBKY aHANOMMYHO NYHKTY 2.
4) Ansa 6onee To4HOM KanMbpoBKK KaHana noeTopute onepauun 1 — 3 HECKOMNbKO pas.

Heob6xodumMo MnOMHUMBb, 4YTO MOCME NPOBEAEHWST KanMbpoBkM HeobXooMMO MpPOM3BECTU 3anuUChb
napameTpoB B 3HEProHe3aBUCKUMYIO MamATb (B MeHI0 KoHdurypaumm yctaHoButb [SAVE.01] = 0001), B npOoTUBHOM
cnyyae BBeeHHas nHgopmaums He ByaeT coxpaHeHa Npu OTKIMHYEHUN NMMTaHUS BONbTMETpPA.

3AMEYAHUA 10 OFEPALUSIM KAJIMBPOBKU

B npouecce py4How kanubposku He TpebyeTca ToyHoro paseHcTBa curHanoeB 0% u 100% amanasoHa.
Hanpumep, MoxHO npoBoauTb kannbposky Ans curHanoB 2% u 98% pAmanasoHa. BaxHo nuwb TO, 4YTOGBI MO
LUMPOBOMY BONBTMETPY YCTAHOBUTL 3HaAYeHWE, MakCcMmarnbHO 6rn3koe K YCTAHOBMEHHOMY 3HaYeHUI0 BXOAHOro
curHana.

[na noBblleHNs TOYHOCTU W3MEpPEeHUs BXOAHbIX aHamnoroBbiX CUrHaNoOB [OMyckaeTcs Kannbposky
Npon3BOAWTL ANs BCeN Lieny npeobpasoBaHns curHana ¢ y4eTom BTOPUYHbIX NpeobpasoBaTeneit CUrHanos.
Hanpumep, ans BxogHow uenu: damyuk — rpeobpa3osamernb — gonbmmemp UIMM-2 ncTouHuk obpasuoBoro
CuMrHama noAkniYaeTcsa BMECTO pJaTyuka, a onepauus kanubpoBKM BXOAHOTO curHana npou3BoaUTCA Ha
BonbTMeTpe UMM-2.

Ho B aTom cnyyae Heo6xo4MMO NOMHUTbL, YTO BO3MOXHA TONbKO pyvHas kanubposkal

Tabnuya 5.1 - 3HayeHusi conpomusneHuti Rx1, Rx2, Rx3

BxogHOl cUrHan ConpoTuBneHne pe3mcTopoB
Rx3 Rx1 Rx2
Orlpo10B 64,9 kKOm 64,9 kOm 1 kKOm
Or15p8015B 91 kOm 100 kOm 1 kOm
OTr3p8030B 100 kOm 100 kOm 1 kKOm
Ot4p040B 100 kKOm 100 kOm 499 Om
OT5m8050B 100 kKOm 100 kOm 499 Om
OT6 0060B 130 kKOm 135 kOm 200 Om
OT10 oo 100 B 100 kOm 100 kOm 100 Om
OT25830250B 330 kOm 330 kOm 200 Om
OT1 30 go 300 B 330 kOm 330 kOm 200 Om
OT1 50 no 500 B 620 KOm 680 kKOMm 200 Om

5.2 Kanu6poBka aHanoroesoro Bbixoaa

KannbpoBka aHanoroBoro Bbixoga NpOU3BOAWTCSA MOCHE MOArOTOBKM - YCTAHOBMEHWS COOTBETCTBYHOLLMX
nepemblyek Ha Moayne Bbixoga (CM. puc. 5.1 n Tabn. 5.2).

YpoBeHb kanubpoBKM aHanoroBoro Bbixoga umeeT Tpu napametpa. [Napametp CALO.00 ncnonb3yetcs
ANs MHAMKaLMM aHanoroBoro Bbixoda B %. MeHsis 3Ha4yeHue aToro napameTpa, MOXHO NPOBECTU NPOBEPKY Bbixoaa.

MyHktel CALO.01 n CALO.02 wucnonb3yloTcs Ans KanubpOBKUM HayanbHOTO M KOHEYHOro 3HauyeHust
aHanorosoro BbixoAa. [opsAoK KanMbpoBKX CReayoLLMIA:

1) TMogkniounte Kk aHanorosomy Bbixogy AO BombTMeTpa 06pasuoBbIi U3MepUTENbHbIN nNpubop —
MUnnnaMnepMeTp NOCTOSHHOIO TOKa.

2) B pexvume koHdwurypaumm yctaHoBute napametrp CALO.01 "KanubpoBka HavanbHOro 3HayYeHus
aHanorosoro Bbixoga AO".

3) Haxumasa knasuwun [A] vnu [V] ycTaHOBUTE BEMWYMHY BbIXOQHOrO CUrHama no MunnvamnepmeTtpy
pasHyto 0 MA (unu 4 mA), cooTeTcTByloLyo 0% AnanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.

4) HaxaTb knasuy [Q].
5) YctaHoBuTb napameTp CALO.02 "KannbpoBka KOHEYHOro 3Ha4YeHMs aHanorosoro seixoga AQ"

6) Haxvmasa knaeuwm [A] vnm [V] ycTaHOBMTE BENUYMHY BBIXOOAHOTO CUrHana no MunnuaMmnepMmeTpy
paBHyto 5 MA (nnn 20 MA), cooTeeTcTBylowwyo 100% AnanasoHa, B 3aBUCMMOCTM OT UCTIONHEHWUS KaHana.

7) Haxatb knasuwy [O].

8) ins Gonee To4YHOM KanMBPOBKU KaHana LMKIIMYECKU NOBTOPUTE ONepaLmio HECKOMbKO pas.
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Heobxodumo nomHUMb, 4TO Nocne nposeneHna Kaﬂl/l6pOBKI/I Heobxoanmo npon3BecTn 3anncb napameTpoB
B 3HeproHesaBuCcuMMytko namATb, B MNPOTUBHOM Cllydae BBeOdeHHadA MH(bOpMaLI,Mﬂ He 6y,u,eT COXpaHeHa npu
OTKIOYEHUN NUTaHNA BONbTMETpa.

Tabnuuya 5.2 - Tunbl amyuKkos, rMoIoXeHUs nepeMblHeKk U pekomeHoyemble npedernbi Kanubposku 0718 pasHbIX MuUno8 8X00HbIX
cueHarnos

MonoxeHune MpepenbHbIe 3HaYE€HUA BXOQHOro
Tun nepemblyku JP1 Ha MpeaenbHble UHAMLMPYEMbIe 3Ha4Y€HUA NpU curHana npv kanubpoBke npuéopa
Bbixoaa nnarte aHanorosoro kanubpoBke npubopa HavanbHoe KoHeuHoe
BbIxoAa 3Ha4YeHue 3Ha4eHue
0-5 mA [2-3] o 0 MA 5 MA
0-20mA | [1-2) vnu B yCTaHOBJ'Igll—icL;I;(lTC)ec:(.I-?M:oeCKVIX eavHuLax 0 mA 20 mA
4-20 MA | [1-2] 4 MA 20 A

[Tnama aHano208020 8bixo0a

I [ooc

3 2 1

PucyHok 5.1 — NonoxeHue nepembiyek Ha Modyrie aHari0208020 8bixoda

6 TexHU4YecKoe obcnyxunuBaHue

6.1 O6wme ykasaHuA

TexHU4ecKkoe ob6cnyXMBaHue 3aKnoyaeTcs B NpoBeAeHUM paboT NO KOHTPOIIO TEXHUYECKOTO COCTOSIHUS U
nocregyowemMy YCTpaHEHUIO HEOOCTaTKOB, BbISIBMEHHbIX B MPOLEcce KOHTPOns;  npodunakTuyeckomy
OﬁCJ‘Iy)KI/IBaHVIPO, BbINONTHAEMOMY C yCTaHOBHeHHOVI nepnoan4yHOCTbiO, ANUTENbHOCTBIO N B onpenerieHHOM nopsaake,
YCTPaAHEHU0 OTKa30B, BbINOJ/IHEHME KOTOPbIX BO3MOXHO CuUNnaMu nepcoHana, BbINONHAKLWEro TexHn4yeckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

I'IpeHe6pe)KeHV|e MepamMu NpeaoCTOPOXHOCTU U NpaBunamMmm 3KcnnyaTauum MoXeT CTaTb I'IpM‘-IMHOVI
TPaBMUpPOBaHUA NepcoHana unun noBpexapneHnsa OGOPYAOBaHMﬂ!

Ona obGecne4yeHusi 6e30nNacHOro McNonb30BaHUA OGOpyAOBaHVIﬂ HEeYKOCHUTEeJNIbHO BbIMNOJNHANTE
yKa3aHusa AaHHoM rnaBbl!

6.2.1 Bugom onacHoctu npu pabote ¢ UIMM-2 ecTb nopaxawllee OENCTBME SMEKTPUYECKOro ToKa.
MCTOYHMKOM OnacHOCTM €CTb TOKOBeAYLLME YaCTuh, KOTOPbIE HAXOASATCSA Mo HanpsXKeHNeM.

6.2.2 K akcnnmyaTauum BOMbTMETpa [AOMyCKalTCA nuvua, umelowme paspeweHue Ans pabotbl B
aneKkTpoycTaHoBKax HanpsikeHvem go 1000 B u n3yumsLumne pyKoBOACTBO MO dKCNiyaTauum B NONIHOM o6beme.

6.2.3 OkcnnyaTtaums BOnbTMETpa paspellaeTcs Npy HanMyMu WMHCTPYKUMM MO TexHuke GesonacHocTw,
YTBEPXAEHHON npeanpusiTuem-notpebutenemM B YCTaHOBMEHHOM MOpsiAke W yyuTbiBalowen cneunduky
NPUMEHeHNs BONbTMETPa Ha KOHKpeTHOM obbekTe. [pyM MOHTaxe, Hamagke W 3Kcnnyatauum Heobxoammo
pykoBoacteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble UK npodwunaktudeckme paboTbl AOMKHbI MNPOBOAUTBLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

6.2.5 MNpu pa3bopke BonNbTMETPaA ANA YCTPAHEHUSA HeucnpaBHOCTEN NMpubop AOMKEH ObITb OTKIIOYEH OT
CeTUN dNeKTponuTaHus.

7 XpaHeHune u TpaHCNopTUpOBaHue

7.1 YcnoBusa xpaHeHUs1 BoNbTMeTpa

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

7.1.2 BonbTMETp [OOMKEH XPaHUTbCH B CYXOM W BEHTUIMPYEMOM MOMELLEHWM MpU TemnepaTtype
oKkpyxatowiero Bosgyxa oT MuHyc 40 °C go nmoc 70 °C u oTHocutenbHon BnaxHoctn oT 30 go 80 % (6e3
KOHAeHcauum Bnaru). [laHHble TpebGoBaHuA ABASIOTCA peKoMeHaYyeMbIMU.
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7.1.3 Bo3gyx B NOMELLEHUN He [OSKeH copepxaTtb Mbiiv U MPYMEecKH arpeccuBHbIX NapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B HACTHOCTW: ra3oB, CoAepXKallux CEPHUCTbIE COeAMHEHNS UMY aMMUaK).

7.1.4 B npouecce XpaHeHUs WM 3KchfyaTauMu He Knagute Tsbkenble npegmeTbl Ha npubop u He
noasepraiTe €ero HWKakoMy MeXaHW4ecKOMY BO3OEWCTBUIO, TaK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCs U
noBpeauTbLCS.

7.2 YcnoBus TpaHCNOPTUPOBaHUS BONIbTMETpPaA

7.2.1 TpaHcnopTypoBaHWe BOMbTMETPa B YNakoBKe MPeanpuATUS-U3roTOBUTENS OCYLLECTBSETCA BCeMU
BMOAMM TPaHCNOPTa B KPbITbIX TPAHCMOPTHBIX CPpeAcTBax. TpaHCNOpTUPOBaHME camoneTammn JOMMKHO BbIMOMHATLCA
TOIbKO B OTaNfMBaeMbIX repMeTU3NPOBaHHbLIX OTCEKax.

7.2.2 BonbTMeTp [OMMKEH TPaHCMOPTUMPOBATbCA B KMMMATUYECKUMX YCINOBWAX, KOTOpPble COOTBETCTBYHOT
ycnosusm xpaHeHus 5 cornacHo MOCT 15150, Ho npu gasnexHun He HUxe 35,6 klMa n TemnepaType He HKEe MUHYC
40 °C nnu B ycnosusix 3 Npn MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMs norpys3o-pasrpy3o4HbIX paboT M TpaHCNOPTUPOBaHWM 3anakoBaHHbIN Npubop He AOMmKeH
noaBepratbCs peskMM yaapaM W BAUSHWIO aTMocdepHbIX ocagkoB. Cnocob pasMelleHnss Ha TpaHCNOPTHOM
CpeacTBe JOSMKEH UCKIIoYaTh NepemeLleHre BofbTMeTpa.

7.2.4 MNepepd pacnakoBbIBaHWEM MOCNe TPAHCMOPTUPOBAHUS NPU OTpULATENbHON TemnepaType BOMbTMETP
Heo6Xx0aMMO BblAepPKaTb B TeYeHNe 3 YyacoB B ycroBusax xpaHeHus 1 cornacHo FOCT 15150.

8 MNapaHTM usrotoBuTens

8.1 TlpousBoguTenb rapaHTUpyeT COOTBETCTBME BONMbTMETpa TexHWYeckum ycnosusm TY VY 33.2-
13647695-004:2006. lNpu He cobniogeHun noTpebutenem TpeboBaHWI YCrOBUI TPAHCMOPTUPOBAHUS, XpaHEHUS,
MOHTaXa, HanagkM M 3JKcnnyaTauun, ykasaHHbIX B HACTOSILLEM pPYKOBOACTBe, NoTtpebuTtenb nuwaeTtca npaea Ha
rapaHTuio.

8.2 lMapaHTWIHbIN CpOK 3kcnnyatauum - 5 net co AHS OTIPy3kM BonbTMeTpa. [apaHTWiAHBIN CpOK
KCnnyaTauun BofbTMETPOB, KOTOPblE MOCTaBNATCA Ha 3KCnopT - 18 mecsueB co AHA NpocneaoBaHns ux Yyepes
rocyaapCTBEHHYIO rpaHuLy YKpauvHbl.

8.3 Mo goroBopeHHOCTU € NOTpebutenem npeanpusiTue-u3roToBUTENb OCYLLIECTBISET NocrnerapaHTUiHoe
TexHn4yeckoe o6CnyXrMBaHUE, TEXHUYECKYH MNOAAEPXKKY W TEXHUYECKME KOHCynbTauuMu No BCEM BMOAM CBOEN

NPOAYKLMK.
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MpunoxexHus

NMpunoxeHune A - NabapuUTHbIe U NpUCOEeAUHUTESIbHbIE
pa3mepbl UTMM-2

Pasmepbi yughpoesoz2o uHOUKamopa: NMAPAMETP

—— '.::_‘_20
)© ’-f v

13
PucyHok A.1 — BHewHuti sud sonnmmempa UIMM-2
Bud Bud Bud
c3adu c6oky criepedu

I — “®

106

|
135 max (moHmamHaa anybuHa)

PekomeHdyemasi monwuHa wjuma om 1 9o 5 mm.

PucyHok A.2 - [abapumHblie pa3mepsbi

Pasmemka omeepcmuii Ha wjume

' 150 min

100 min

_____ S 45 08

PucyHok A.3 - Pasmemka omeepcmull Ha wume
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NMpunoxeHune b - NoaknoyeHne BonbTMeTpa. Cxembl
BHeLWHNX coeanHeHnun

MpunoxeHue b.1 NMogkniovyeHne BHELWHUX CUTHANOB K BonbTMeTpy UMM-2

N
TpaHaucTop
Pene' 3
211 221 231 241 25] 261 27" 2
Mutanne e
o~ ~220V com ne| not U TXAR T %)
o Pene :
N— (4 U D H
= S-48
TpaHauctop %‘ F {
L
N
I L
N

a) Al+DO |

L
N

b) AI+AO ;

PucyHok b.1 - [NodknrodeHue eHewHux yenel Kk sonsmmempy UMM-2:
a) ModKMYeHUe NpuU ycri08uU 3akasa ornyuu OUCKPemHoz0 8bix00a;
b) nodknrouerue npu ycrosuu 3aka3za onyuu aHar0208020 8bIX00a.

anI.HO)KeHVIe B.2 PekomeHgauum no nogknoYeHnro AUCKPETHbIX CUrHanoB

MpunoxeHue bB.2.1 PekomeHAauMum nNO NOAKIMIOYEHUIO WHAYKTUBHOW Harpy3ku Aans
MexaHU4ecKoro pene

B uenax nepemMeHHOro TOKa [ANsi MOOKMHOYEHUs WMHOYKTUBHBIX Harpysok K [AWCKPETHOMY perneiHoMy
BbIXOOHOMY CUTHany pekoMeHayeTcs ucrnonb3oBate RC-aeMncupyoLLyto Lenoyky.

Mpumep Takon cxembl n306paxkeH Ha pucyHke b.2.

PekomeHayeTca ans uenen nepeMeHHoro toka HanpshkeHvem 220 B Bmecto RC-uenovku mucnonb3oBatb
Bapuctop CH2-1 Ha HanpsbkeHne 420 B. [MpumeHeHve BapucTopa NO3BOMsieT NPefoTBPaTUTL HE TOMNbKO
WHOYKTUBHbIE HABOOKM, HO M noracuTb GomblUMe BCMIECKU CUrHana, BO3HMKaKLMe B CUMOBLIX LEnsiX NMTaHus oT
apyroro obopynoBaHus.



roe, R1 - peauctop MJIT-1-39 Om-5%;

C1 - koHgeHcaTop K73-17-630B-0,1-0,5 mk®-10%;

RH - HOYKTUBHas Harpy3ka.

PucyHok b.2 — Cxema noOktoHeHUs1 UHOYKMUBHOU Hagpy3Ku K MexaHU4YeCcKoMy pere

MpunoxeHue b.2.2 PekomeHaaumMm no noaKHOYEHUI0 TPAH3UCTOPHbIX BbIXOA0B

Mpy noaknoYeHUN WHOYKTMBHBIX Harpysok (pene,
OVCKPETHBIM TPaH3MCTOPHLIM BbIXOA4aM perynatopa, Bo usbexaHne BbiIxoga U3 CTPOs BbIXOAHOIO TpaH3ucTopa 13-
3a 0OombLIOro TOKa CaMOWMHAYKUMKW, nNapanmnefbHO Harpyske
6nokvpytowmii auoa VD — cm. pucyHok B.1. BHewHuin gmon ycTaHaBnuMBaTb Ha KaXAoM KaHare, K KOTOPOMYy

nogknvyeHa MHAYKTUBHaAA Harpyska.

nyckartenm,

KOHTaKTOpbl, coneHounabl

n T.M) K

(obmoTke pene) HeobGxooMMO ycTaHaBnMBaTb

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 vnu aHanorvyHblin, paccyYUTaHHbIN Ha

obpaTtHoe HanpsixeHne 100 B, npsimon 1ok 0.5 A.

MpunoxeHue Bb.3 Cxema nogknioyeHua nHtepdenca RS-485

MpeobpaszoBaTtenb NHTepdencos
Blr-485 (RS232/485), nnu
BrN-52 (USB/ RS485)

L

= no 1200m
R1
A+ RS485
R2[:| . :I-‘
° s
B-
seseefeeat LU
RGND
I A+ B- A+ B- A+ B-| Do 32 npubopos A+ B- A+ B-
{RS232uUnM USB 01 02 03 30 31
UMMm-2 lutm-1118]  |MTM-111 MTP-8 MUK-21

PucyHok b.3 - OpeaHu3ayusi uHmepghbelicHOU c853U Mex0Oy KOMIbIOMEPOM U 80/IbmMMempamu Unnu KOHmporsnepamu

1. K komnbloTepy MoXeT GbiTb MoAknoyeHo Ao 32 npvbopos, BKoYas npeobpasoBaTenls UHTEPEERCoB

BMW-485 (BMN-52).

2. Oblwana anvHa kabenbHOW MUHUKU CBSA3W He AOoMkHa npesbiwaTte 1200M. 3aBUCUMOCTbL MaKkcUMarbHOW

ANVHbI TMHNN CBA3W.

3. B kayecTBe kabenbHoW NMUHWUKU CBA3M NPeanoYTUTENBHO NCMNOMNb30BaTh 3KPAHUPOBaHHYO BUTYIO Napy.
4. InvHa oTBeTBNEHUN Lo, 4OMmKHa ObiTb Kak MOXXHO MEHbLLEN.
5. K uHTepdencHeiMm Bxogam npubopoB, pacnonoXeHHbIM B KPaWHWX TOYKax COEAMHUTENbHOW NWMHWUM
Heo6XoAMMO MOAKMIYMTE ABa TepMUHarnbHbIX pesuctopa conpoTtmeneHnem 120 Om (R1 n R2). lMogkniodeHne
pe3ncTopoB K BOnbTMeTpam unu koHTporinepam NeNe 01 — 30 He Tpebyetcs. [NogknoyeHue TepMUHarbHbIX
pes3ucTopoB B 6rioke npeobpasoBaHusa nHTepdericos bIN-485 (BMiA-52) cmotpute B PO Ha BIMN-485 (BINA-52).
MoakntovyeHne TepMmHanbHOro pesucropa B BonbtMeTpe UMM-2 ocyllecTBnseTca ¢ NOMOLLbIO0 NepeMblykn
JP3, pa3mMelleHHOM Ha nnaTe npoueccopa BHYTpYM BonbTMeTpa. 3amkHyToe coctosiHve JP3 cooTBeTCcTBYET

NOoOKNKOYEHHOMY TeEpMUHaANbHOMY Pe3NUCTOpPY.

MpumMeyaHnsa no ncnonb3oBaHuio uHTepdenca RS-485.

1. Bce oTtBeTBUTENM NpUEMO-NEpeaaTyYNKoB, MPUCOEOUHEHHbIE K OAHOM oOLen nepeparollen NUHWK,
[OOJIKHBI COrNacoBbIBATLCA TOMLKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMEHU A0MKHA ObiTb KaK MOXHO MEHbLLEN.

2. HeobxoamMMocTb akpaHupoBaHusi kabenew, No KOTOpbIM NepegaeTcs UHOpMaLWs, 3aBUCUT OT ANWHbI
KabenbHbIX CBSI3el U OT YPOBHS MOMEX B 30HE NPOKNaaku kabensi.

3. NprMeHeHne aKpaHUpPOBaHHON BUTOW Napbl B NPOMbILLUFIEHHbIX YCMOBUSX SABNSETCS NpeanoyYTUTENbHbIM,
MOCKOIbKY 3TO 06ecneymBaeT Nofy4YeHNe BbICOKOTO COOTHOLUEHMS CUTHAM/yM U 3awmTy OT CMHGA3HON NMOMEXM.
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NMpunoxeHue B - KOMMyHUKaUMOHHbIEe PYHKUNMN

MwukponpoueccopHbin BonbTMeTp UIMNM-2 moxeT obecnevnTb BbiNOMHEHWE KOMMYHUKaLUMOHHON (OYHKLUU
no uHtepderncy RS-485, nossonsiolen KOHTponuvpoBaTb M MoAMMUUMPOBATL €ro napameTpbl Npu MOMOLLM
BHELLHero yCTponcTea (KoMrnbloTepa, MUKPOMPOLIECCOPHOWN CUCTEMbI YpaBreHuns).

WHTepdenc npegHasHadeH ans KoHUrypmpoBaHusa npubopa, AN UCNONb30BaHNs B KAYECTBE yAaneHHoro
npubopa npu paboTe B COBPEMEHHBLIX CETSX ynpaBneHuss u cbopa uHdopmauun (npuema-nepegayn KoMaHg u
ganHbix), SCADA cuctemax 1 T.0.

MpoTokonom cBa3n no nHtepdency RS-485 asnsaetcsa npotokon Modbus pexum RTU (Remote Terminal

Unit).

Ona paboTbl HeobxoOuMO YCTaHOBUTb CKOPOCTb OOMeHa AaHHbIMM Mexay BonbTMeTpom u [K,
ycTaHaBnuBaeTcs Ha ypoBHe SYS B napameTtpe 03.br:
[SYS 03.br] CkopocTb, 6ut/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

Mpn obmeHe no mHTepdercHOMY KaHarny CBS3W, eCrnv MPOMCXOAUT nepedada OaHHblX OT BONMbTMETpa B
ceTb, Ha nepegHen naHenn ATM muraet BonbtmeTp IHT.

HocTtynHele pernctpbl BonbTMeTpa UIMM-2 npuBegeHsl B Tabnuue B.1.
Hoctyn k pernctpam nporpaMMMpOBaHUS U KOHUrypauuu paspellaeTcs B Crlyyae 3anucu B perncrp
paspeLueHus nporpamMmmupoBaHms Nel6 3HauyeHus "1", 3Ha4YeHne KOTOPOro MOXHO M3MEHUTL Kak C NepeaHen naHenu

BonbTMeTpa UMM-2, Tak u ¢ K.

MpunoxeHue B.1 [locTtynHble peructpobl BonbTMeTpa UMNM-2

Tabnuua B.1 — JocmynHble peaucmpb! 8oismmempa UMM-2

g gs ©
sfs g
5 ,§ g g g ®opmar MyHkr HaumeHoBaHue napameTtpa [Ovana3oH n3meHeHus
3o c AHHBIX MEHIO (mecATUYHbIE 3HaYeHUA)
> E o A
o
ece°
PervcTp uaeHTUduKaLmumu BoNbTMETPa: % aD)EC (aravenme
03 0 INT SYS.03 Mn.6anT - kop (Mogens) BonbTMeTpa 91 DEC, P P .
Cr 6ai e 31 DEC 1F 5B HEX (no-6aitTHo)
T.6aliT - Bepcusi nporp. obecneveHust 3191 DEC (no-6aiitHo)
03 /06 INT I'Iﬁgssj::ﬂ 3HayeHue namepsiemon BenMuuHbl PV1 OT MuHyc 9999 1o 9999
03/06 4 BYTE Bbixog DO Pervctp coctosiHust auckpeTHoro Bbixoga DO1 0 — oTKM., 1 — BKI.
03 /06 INT Mepenrisn CoCTOsIHME KBUTUPOBaHUS 0 — He KBUTMPOBAHO
naHernb 1 — KBUTUPOBAHO
03 7 INT Mepenrns CocTosiHWE curHanmsauum (cM. npumeyaHme 6)
naHenb
03/06 8.9) FLOAT MepenHsas 3HayeHune N3MePAEMOit BeNMINHI PV1 (c OT MuHyc 9999 A0 9999
naHenb nnasBatoLLel 3ansTown)
03/06 16 BYTE LOAD.00 PaspelueHre nporpaMmmpoBaHuns (1) — 3anpelLeHo,
— paspeLueHo
03 /06 18 INT AIN1.00 Twvn aHanoroBoro BxogHoro curHana Al1 Ot 0000 oo 0003
03/06 20 INT AIN1.01 HwxHWA npegen wkanbl BxogHoro curHana Al1 OT MuHyc 9999 go 9999
03 /06 22 INT AIN1.02 BepxHui npegen wkanbl BxogHoro curHana Al1 OT MuHyc 9999 1o 9999
03/06 2 INT AINL.03 MonoxeHue geuumansHOro pasgenurens 0 — «XXXX», T — «XXX,X»,
BXoAHoro curHana Al1 2 — «XX,XX», 3 — «X,XXX»
03/06 26 INT AIN1.04 [MocTosiHHast BpeMeHU BXOAHOrO LiMppoBOoro OT 000,0 g0 060,0*
dunbTpa BXxogHoro curHana Al1
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[MpodomxeHue mabnuyp! B.1 — JocmyrnHble peeucmpsbi soribmmempa UIMM-2

MakcumanbHas AnMTensHOCTb nMmnyn bCHOW

03/06 28 INT AIN1.05 Ot 0000 po 005,0*
nomexu BxogHoro curHana Al1
03/06 34 INT COR1.01 | KoathduumeHT koppekuny (cmeuierne) OT MuHyc 9999 A0 9999
BXoAHoro curHana Al1
03/06 48 INT DOT1.00 Jlorvka paboTbl AnckpeTHoro Bbixoga DO1 Ot 0000 go 0006
00,00* — cTaTnyeckui
03 /06 52 INT DOT1.02 Twn curHana guckpeTtHoro Bbixoga DO1 00,01 — 99,99* —
VMNYNbCHbIN
B avanasoHe wkanbl
03 /06 (54.55) FLOAT DOT1.03 Ycrtaka MIN guckpeTtHoro Bbixoga DO1 BLIGPAHHOTO TUNA AATYMKA
03/06 | (58.59) | FLOAT DOT1.04 | Ycraska MAX auckpeTHoro ebixoga DO1 B pnanasone wkans!
BblIGpaHHOIo TUNa garyvka
03 /06 (62.63) FLOAT DOT1.05 'vcTepesuc BeixogHoro yctpoinctea DO1, DO2 OT MuHyc 9999 go 9999
KonnuyecTBo y4acTkoB nuHeapusaumm BXOGHOTO 0000-0039 — ansa 1-ro 6noka
03706 97 INT AIN1.06 curHana Al1 0000-0019 — anga 2-ro 6noka
03/06 | 99-118 INT LNX1.00-19 | AADCUMCCL! OMOPHBIX TONEK NIuHeapusaLy Ot 00,00 o 99,99*

BX0AHOro curHana Al1

Op,D,VIHaTbI OMNOPHbIX TOYEK NnHeapusaunn

03/06 139-158 INT LNY1.00-19
BXOAHOro curHana Al1

OT MuHyc 9999 no 9999

3HayeHue KaﬂMGpOBKM Ha4anbHOro 3Ha4eHusa

03 /06 200 INT CLI1.00 OT MuHyc 9999 no 9999
wkanbl 1 n 2 6noka
03706 202 INT cLIL01 3HauveHne KanmbpoBKN KOHEYHOIO 3HaYEHUsI OT MuHyc 9999 A0 9999
wkanbl 1 1 2 6rnoka
03/06 204 INT CALO.01 3HayeHwne kanubposku MIN 1 MAX aHanorosoro OT MUHYC 9999 A0 9999
Bbixoga AO
3HaveHne KoppeKLuMmn NoKasaHun gatymka
03 /06 206 INT SYS.13 TEpMOKOMINIEHCALIMM OT MuHyc 9999 no 9999
03 217 INT SAVE.O1 CoxpaHeHue nosb30BaTeNbCKUX HAaCTPOeK 0000, 0001 — 3anucatb
03 218 INT SYS.02 TaI/IM-?yT KaZpa 3anpoca B CUCTEMHbIX TakTax OT 0001 f10 0200
171akT = 250MKC
03 219 INT SYS.00 CeTeBon agpec (Homep BOnbLTMETpa B CETH) Ot 0000 go 0255
03 220 INT SYS.01 CkopocTb 06MeHa Ot 0000 go 0012
MpumeyaHus.

1. Mpu ynoTpebneHun cnosa 6nok nmeeTcs B BUAY OyHKLUMOHaMbHbIV 6Ok HOpManu3aumm n MacluTabrupoBaHus.

2. BonbTmeTp UMNM-2 obmeHunBaeTcsi AaHHbIMK no npoTtokonly Modbus B pexume "No Group Write" — ctaHaapTHbIv
npoTtokon 6e3 nogaepXKku rpynnoBoro ynpasneHus AUCKPETHLIMW CUrHanamu.

3. (p1.p2) — perncTpel, KOTOpble OTBEYAIOT 3a OAHO onpeaefieHHoe 3Ha4YeHne C NnasatoLLen 3ansaTow.

4. (*) DaHHOe uncno npeAcTaBneHo B perucTpe LensiMm 6e3 AeuymansHoro pasgenutens (3anston). Hanpumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uucno 600.

5. PerncTp 16 «Pa3peweHue npozpamMmMuposaHusi», B Criy4ae yCTaHOBKW ero 3HayeHusi B «1», paspeluaeT nameHeHue
KOHpurypaumoHHbix pernctpoB No 18-210. YcTaHOBKY «Pa3peweHue rnpogpaMmupo8aHUsi» MOXHO OCYLLECTBUTbL C NepCcoHarnbHoOm
OBM wunu ¢ nepepHen naHenu BonbTMeTpa (ypoBeHb LOAD.0O0). Mpu Hannumm B 16 pernctpe «0» OOCTYMHbI ANS M3MEHEHWS
TOMbKO PErncTpbl onepaTMBHOrO ynpasneHust 1-15, a octanbHble ANs YTeHus.

6. MobutHoe NpeacTaBneHne peructpa curHanusauumn 7 (PV — namepsiemast BENMUNHa):

Bur 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0

[ [ e | 1 [

®-kkog 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaums MAX) Mnagwwi 6ant (curHanmsaums MIN)

Mpunoxexune B.2 MODBUS npoTtokon
B.2.1 ®opmart kaxporo 6anTa, KOTOpbI NPUHMMaETCA U NnepefaeTcsA npubopamm, cneaylOLWNNA:

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

Kagp Modbus coobuieHus cneayoLwmin:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

Fne k<16 — konu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3akasaHo Gonee 16
perucTpoB, TO 3TO yKa3biBaeT Ha OWMOOYHBIN 3anpoc (koA owmnbkm 2).

B.2.2 Device Address. Agpec ycTpoincTBa
Agpec BonbTMeTpa (slave-yctporictBa) B cetu (1-255), no koTopomy o6pawaetca SCADA cuctema

(master-ycTpoicTBo) co cBouM 3anpocoM. Kora yaaneHHbiin NpuGop NocbinaeT CBOi OTBET, OH pa3MeLLaeT 3ToT ke
(coBCTBEHHBI) agpec B 3TOM nore, YTobbl master-ycTpoiMcTBo 3Haro, kakoe slave-ycTpoiicTBo oTBeuyaeT Ha 3anpoc.
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B.2.3 Function Code. ®yHKUMOHaNbHbIN KOA onepauuu

UMNM-2 nogpepxuBaeT crnegytoLine yHKUNM:

Function Code

DyHKUMUA

03
06

YteHue pervctpa (oB)
3anucb B 0MH peructp

B.2.4 Data Field. None nepeaaBaemMbIx AaHHbIX

[NMone paHHbIX CcoOOLLEHUS,

noceinaemoro SCADA cuctemon yganeHHomy npubopy,

coaepXuT

[06aBOYHOI0 MHGOPMaLMIO, KoTopasi HeobxoanMma slave-ycTpoicTBy Ans getanusauum dyHkLmMK. OHa BKIOYaeT:

® HayasnbHbIN afpec perucTpa 1 KoMYecTBO PErMcTpoB Anst dyHkummn 03 (YTeHue)

® ajpec perucTpa u s3HayeHve aToro pernctpa ans dpyHkumm 06 (3anuchb).

Mone AaHHbIX COOBLLEHUS, NOCKINIaeMOro B OTBET yAaneHHbIM NPMGoOpPOM, COAEPXKUT:
® KOnM4yecTBO GaiiT oTBeTa Ha chyHKUMI0 03 1M coaepXMMoe 3anpallvBaeMblX PErMcTpoB

® ajpec perucTpa u 3HayeHue atoro peructpa ansa dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHMs KOHTPONbLHOW CYMMbI

3HauyeHne 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbI LMKNM4eckoro usbbitoyHoro kopda (Cyclical
Redundancy Check - CRC).

Mocne dopmMupoBaHusa coobLieHns

(address,

function code,

data) nepepatowiee yCTPOMCTBO

paccunTbiBaeT CRC koA v nomeluaeT ero B KoHel cooblieHus. MpuemHoe ycTporicTBo paccumTeiBaeT CRC kof
NpUHATOro coobLleHnsa n cpaBHuBaeT ero ¢ nepeganHbiM CRC kogom. Ecnn CRC kof He coBnagaeT, 9To 03HayaeT
YTO MMEeT MeCTO KOMMYHUKaLUMOHHasa olwmnbka. YCTPOWCTBO He BbINOMHAET AENCTBUN M He OaeT OTBEeT B Crny4ae
o6HapyxeHusa CRC ownbku.

MocnepnoBatenbHocTb CRC pacyeTos:

1.

OOONOUSWN

MpunoxeHue B.3 ®opmaTt komaHAa

3arpyska CRC peructpa (16 6ut) eguHuuamu (FFFFh).
. Uckntovatowee UM ¢ nepebivmn 8 61T Garta cooblueHuns n cogepxxumbim CRC pernctpa.
. CoBur pesynbTaTta Ha oauH O6uT Bnpasgo.
. Ecnu cosuraembin 6ut = 1, ncknovarowee UMM cogepxumoro peructpa ¢ AO01h 3HaveHnem.
. Ecnn casuraembin 6ut Hynb, NOBTOPUTL LWar 3.
. MoBTopATh Warun 3, 4 n 5 noka 8 caBuUroB He OyayT MMETb MECTO.
. Ucknrouatoee UM co cnegyowmumm 8 6ut 6anta coobuieHus u cogepxmnmbiMm CRC peructpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce 6anTbl coobleHns He obpaboTatoTcs.

. KoHeuHoe cogepxvmoe pernctpa 1 6ynet 3HaueHNMeM KOHTPOSbHOW CYMMbI.
Koroa CRC pa3melyaeTtcs B koHUe coobuweHus, mnagwuii 6ant CRC nepegaetcs nepBbIM.

YTteHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowimii hopmart ucnonbdyetcs ang nepegaym 3anpocos oT MK 1 oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctponctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTtBeT ycTponctBa. RETURNED FROM DEVICE:
DATA
ADDED\IQEES F(L:ngggl(%N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «NUMBER OF REGISTERS» n n <16 — konn4ectBo 3anpalimBaemblx permctpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, BonbTMeTp UMM-2 B oTBETE OrpaHNYMBAET MX KONMYECTBO A0 NepBbiX 16-
TW PETNCTPOB.

Mpumep 1:
1. YreHue peructpa

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register #1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
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OTtBeT ycTponctBa. 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. 3anucb B peructp (06)
Cnepytoulasa komaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHne B peructp. Write to Single Register (06)

3anpoc u OTBeT ycTponctBa. Sent to/Return from device:

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

MpunoxeHue B.4 PekomeHaaumMm no nporpaMmmMmmpoBaHnio o6MeHa AaHHbIMU C
BonbTMeTpom UMM-2

Mpumep pacyeTa KOHTPOMBLHON CyMMbI Ha A3blke CUL:

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

crc >>= 1; // shift to the right 1 position
crc = 0xA001; // crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter

}

return (crc); // final result of crc
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NMpunoxeHue I' - CBogHaa Tabnuuya napameTpoB
BonbTmeTpa UMM-2

Tabnuuya I"— Cg8odHas mabnuya napamvempos gonbmmempa NIMM-2

MyHkT
MEeHI0

MapameTp

Eoun-
HULbI
n3me-
peHus

Ownana3oH namMeHeHus
napameTpa

3Hau.
no-
ymon-
YaHUI

Lar nsme-
HeHus

Pa3-
aen

MpumeyaHue

AIN1 (H 1 ) HacTpoiika

M MacLuTabum poBaHuUA

napameTpoB nepBoro hyHKLMOHaNbLHOro 6y1oka HopMmanusauum

0001 — nNUHeNHbIN
0002 — kBagpaTnyeckui

00 Twn aHanoroBoro curHana 0003+0008 — He ucn. 0001 0001
0009 — nuHeapu3oBaHHas
wkana
o1 HwxHuiA npepen pasmaxa TEXH. OT MMHyC 9999 710 9999 000,0 Mnagwwuin
LuKanbl en. paspsig
02 BepxHuii npegen pasmaxa | TEXH. OT MuHyc 9999 A0 9999 100,0 Mnagwwmn
LuKanbl en. paspan |5 54
0000, o
03 [MonoxeHne aeunmanbHOro 000,0 0000
pasgenutens 00,00
0,000
04 | MNocTosHHas Bpemem cek. OT 000,0 8o 060,0 000,1 000,1 000,0 — hUnbTp BLIKN.
LmdpoBoro unstpa
MakcumansHan anu- 3alumTa oT UMNYMLCHBIX
05 TENbHOCTb UMMYMbCHOM cexk. Ot 000,0 oo 005,0 000,0 000,1 no;‘ex Y
nomexm
06 KonunyectBo yyacTkoB OT 0000 710 0019 0000 0001 3.7.2 CM. ypoBHU LNX1 n
NHeapusaumm LNY1
ycraska MIN TeXH Mnagwwi
07 TEXHOMNorn4yecKon ' OT MuHyc 9999 o 9999 020,0 A4
en. paspsig
curHanusauum
YcrtaBka MAX - C yyeTom geumnm.
08 TEXHOMOrM4Yeckon TEXH. OT MuHyc 9999 1o 9999 080,0 Mnagwmi 13.7.1 pasgenutens
en. paspsig
curHanusauum
o9 | Mverepesuc TeXH- | 07 000,0 A0 090,0 000,5 000,1
curHanvsauum en.
AOT (Hot) Hactpoiika napameTpoB aHanorosoro Bbixoga AO*
McTo4HuK aHanoroeoro
00 curHana gns ynpasneHus 0001 - PV1 0000 0001
aHanorosbIM Bbixogom AO
o1 HanpaBneHue BbIXO4HOrO 0000 — AO=y 0000 0000 — npsimoe
curHana AO 0001 — AO=100%-y 0001 — obpaTtHoe
3HauveHne BXO4HOro TexH Mnazwmin 3.7.3
02 curHana, pasHoe 0% e ' OT MuHyc 9999 no 9999 0000 afﬂ C y4yeTOM geuumansHoro
BbIXOAHOrO cuUrHana A- paspaa pasgenurtens
3HauveHne BXO4HOro TexH Mnazwmii BbIOPAHHOrO UCTOYHMKA
03 curHana, pasHoe 100% e ' OT MuHyc 9999 no 9999 100,0 afﬂ aHarnoroBsoro curHana.
BbIXOLHOro curHana A paspaA
] o
DOT1 (d ok 1) KoHdourypauums BbixogHoro yctpouctea DO1*
0000 - BbIxoz
ynpaBnsieTcs no
nHTepdpency
0001 — Gonbiue MAX 0001-0004 -
oTHocuTensHo MIN—
0002 — meHbuwe MIN MAX cooTBeTcTBYIOLLEMO
0003 - B 30He MIN-MAX Do, yroul
0004 - BHe 30HbI MIN-MAX y
0005 — DO cpaborTaer,
TNoruka paboTbl BIXOAHOTO (oTHOCUTENBHO MIN— MAX -
00 . 0001 0001 ecnv napameTp BbiigeT
ycTtponctea DO1 cooTBeTcTBYHoLLero DO)
3a pamku
0005 — 0606LLeHHas o
3.7.4| TexHonorn4yeckon
ChrHanusaums curHanusaumm
0006 — He ucnonb3yeTcs,
0006 — ecnu 3akasaH
BbIXOZ OTKN >
aHanoroBbIf BbIXOA, TO
1St ero KOPPEKTHOM
paboTbl HeobxooUMOo
ycTaHoBuTb "0006"
McTo4HUK aHanoroBoro
o1 | cvrHana Ans ynpasnenus 0000 — PV1 0000 0001

AVNCKPETHBIM BbIXOAOM
DO1
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[TpodomkeHue mabnuuybl I'— CeoOHas mabnuya napamempos gosibmmempa UIMM-2

Enun- 3Hau.
MyHKT MapameTp HULbI [Onana3oH nameHeHus no- Llar name- | pas- Mpumeyanme
MeHIo u3me- napameTpa yMmorn- HeHusA Aen
peHus YaHUIO
00,00 — ctatmyeckmmn
Twvin curHana BbIXOQHOIO 00,01 — 99,99 — FAe 00,01-99,99 —
02 . CeK. . 00,00 00,01 ANUTENbHOCTb UMNynbca
yctpovictea DO1 MMMYMbCHbIN
. B CeKyHAax.
(amHamuyeckmn)
03 | Ycraeka MIN DO1 TexH. | B Ananasoke Wikans! 020,0 000,1 |3.7.4
en. BblIBpaHHOro TMNa garyuka
04 | Ycraeka MAX DO1 TexH. | B Ananasoke Wikans! 080,0 000,1
en. BblGpaHHOro TMna garymka
05 | Mverepesuc seixonroro TEXH-— 1 OT MuHyc 9999 Ao 9999 001,0 000,1
ycTponctea DO1 eq.
] = <
ALRM (H L ~ 1) HacTporka napameTpa oTOOpakeHUsA CUrHanusauum
KeButnposaHue
00 MapameTp oTo6paxeHus 0000 — 6e3 KBUTMPOBaAHMS 0000 0001 KNaBULICH [A] Urn vepes
curHanusagum 0001 — c kBUTUpOBaHNEM .
nHTEepdenc.

LNX1 (|'_ mnu |') AGcuucchl ONOPHbLIX TOYEK NIMHeapu3auMu curHana, nogaBaemMoro Ha
MOHanbHbIM 60K HOpManNU3auMm U MmacluTabupoBaHusa

nepBbin PYHKL,

Abcumcca HavanbHoro

00 3HayeHus (B % oT % Ot 000,0 go 099,9 0000 000,1
BXOAHOr0 curHana)

01 Abcuuncca 01-ro yyacTka % Ot 000,0 go 099,9 0000 000,1 3.7.2

02 Abcumcca 02-ro yyacTka % Ot 000,0 oo 099,9 0000 000,1 e

18 Abcumcca 18-ro yyactka % Ot 000,0 go 099,9 0000 000,1

19 Abcumcca 19-ro yyacTka % Ot 000,0 go 099,9 0000 000,1

nepBbIn PyHKL

LNY1 (L 75 ) OpauHaThl ONOPHBLIX TOYEK NMHeapu3aLm
MOHaNbHbIV 6MOK HOPManM3aumm

n CUrHana, nogaBaemMmoro Ha
n MaCLLITa6VIpOBaHVIﬂ

OpauHaTa HavanbHoro

TEeXH.

00 3HaveHus (curHan B e OT MuHyc 9999 no 9999 0000
TEXHUYECKNX eANHMLIAX) A-
01 OpgaunHata 01-ro yyacTtka ;ZXH' OT MuHyc 9999 no 9999 0000
02 OpguHaTta 02-ro yyactka TExXH. OT MuHYyc 9999 o 9999 0000 Mnaauwmia 3.7.2
eq. paspsg
TEXH.
18 OpgauHata 18-ro yyacTtka en OT MuHyc 9999 no 9999 0000
19 OppauHata 19-ro yyacTtka ;ZXH' OT MuHyc 9999 no 9999 0000
] ] - <
CLI1 (L L ¢ i) KanmbpoBKka curHana, nogaBaeMoro Ha nepsbi PyHKLMOHarNbHbIA 60K
HOpManu3auum 1 MaCI.uTa6VIpOBaHVIS|
Kannbposka HavanbHoro TexH
00 3HayeHusl curHana 1-ro e ’ OT MuHYyc 9999 o 9999
6noka A-
5.1
Kannbposka koHe4HOro TexH
01 3Ha4yeHus curHana 1-ro en ’ OT MuHyc 9999 no 9999

6noka

COR1 (E or :') Koppekuusa curHana, nogaBsaemoro
HOpManu3auuu u macLuta

Ha nepBbIn hyH
OupoBaHus

KLUWOHanbHbIN GNOK

Koppekuus curHana 1-ro

TEeXH.

00 6noKa en. OT MuHyc 9999 no 9999 0000 000,1 MHuouumpyet PV=PV+A
KoadbdpuumeHT koppekuum TexH 3.7.1
01 (cmeLeHune) curHana 1-ro e ’ OT MuHyc 9999 no 9999 0000 000,1 Wnanumpyet A
6roka A
r [
CALO (L HL 0) KannbpoBka aHanorosoro Bbixoga (AO)
00 TecT aHanoroBoro Bbixoga | %
Kannbposka HavanbHoro
01 3HavYeHusa aHanorosoro %
Bbixoga AO 52
Kannbposka koHe4HOro
02 3Ha4YeHuWs aHarnoroBoro %
Bbixoga AO
SYS ( 54 5) O6LwWue cucTeMHble HACTPOUKM
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTKmMoYeEH oT

BOJIbTMETPA B CeTVI)

cetn
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[TpodomkeHue mabnuuybl I'— CeoOHas mabnuya napamempos gosibmmempa UIMM-2

Enun- 3Hau.
MyHKT MapameTp HULbI [Avnana3oH n3meHeHus no- Lar name- | pas- Mpumeuanme
MeHI0 n3me- napameTpa yMmorn- HeHuA Aen
peHus YaHUIO
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
Gut/ 0005 — 28800
01 CkopocTb 06MeHa c 0006 — 38400 0009 0001
0007 — 57600
0008 — 76800 B
0009 — 115200
0010 — 230400
0011 - 460800
0012 — 921600
02 | T@Mm-ayT kajpa sanpoca B OT 0001 go 0200 0006 0001 1 TaKT = 250 MKC
CUCTEMHBIX TaKTax
Kopn BonbTMeTpa v Bepcus
03 nporpaMmMHOro 14.39
obecneyeHus
04+13 | JaHHbIE NYHKTbl HE NCMONb3YHTCS
SAVE (5HuE) CoxpaHeHune napameTpoBs
00 CnyxebHas nHdopmaums
3anuce napameTpoB B 0000
01 3HEeproHe3aBncNMyto 0001 — 3anucaTs 4.4.3
namsiTb
[
LOAD (L O H Ef) 3arpy3ka napameTpoB
Paspeluerve
0000
00 nporpaMMmMpoBaHusi no _
cet ModBus 0001 — paspeLueHo
3arpyska HacTpoek 0000
01 nonb3oBarens 0001 — 3arpy3nTb 443
02 3arpyska 3aBOACKMX 0000 444
HaCTPOEK 0001 — 3arpy3uTb

* B 3aBUCUMOCTMU OT 3aKa3a OAUH U3 AaHHbIX NYHKTOB He UCnosnb3yeTcH.
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