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HacTosilee pyKOBOACTBO MO 3KcnfnyatauuMuM npegHasHavyeHo ANs  O3HAKOMMeHUd I'IOTpeGVITeJ'IeVI C
Ha3Ha4YeHunem, npuHUnnom nencreus, yCTpOVICTBOM, MOHTaXOoM, 3KcnnyaTaume17| n 06CJ'Iy)KVIBaHI/16M amMmnepmMeTpa
UMNm-3.

BHUMAHUE ! Mepen 1cnonb3oBaHMeM npubopa, noxanymncra,
O3HAaKOMbTECb C  HaCTOSALIMM  PYKOBOACTBOM MO  9KCnnyatauuu
amnepmeTtpa UMNM-3.

MNpeHebpexeHne Mepamy MPEAOCTOPOXHOCTM U MpasBunamu
JKCnnyaTauum MOXeT CTaTb NPUYNHON TPaBMMPOBaHWSA NepcoHana unm
noepexaeHnsa obopyaosaHus!

B cBA3M ¢ noctosHHOM paboTon MNo CcoBepLUEeHCTBOBaHUIO
usgenusi, MOBbILWAKWEN ero  HageXHOCTb M ynydlwawolwen
XapaKTepPUCTUKM, B KOHCTPYKLMIO MoryT ObITb BHECEHbI
He3HauMTeNbHbIE U3BMEHEHMS!, HE OTPaXKEHHbIE B HACTOSILLIEM M3OAHUN.

1 OnucaHue amnepmeTpa

1.1 HasHa4vyeHue amnepmMeTpa

Mpubop WUMM-3 npeactaBnsieT coboi HOBbIM KMacC COBPEMEHHbIX LMGPOBLIX aMNEPMETPOB C AUCKPETHLIM
BbIXOAOM.

AmnepmeTp UMM-3 nossonsieT ob6ecneynTb BbICOKYI TOYHOCTb M3MEPEHNMS TEXHOMNOMMYECKOro napameTpa.
OmnuyumensHol ocobeHHocmbto amnepmetpa WIMM-3 gaBnseTcs Hanvuve TpexypOBHEBOW rarbBaHW4eCKON
N30MALUM MeXAyY BXOAAMU, BbIXOAAMM U LENblo NUTaHUS.

AMnepMeTp npefHa3HayeH kak Ans aBTOHOMHOrO, Tak WM ANt KOMMIEeKCHOro ucnonb3oBaHns B ACYTI B
3HepreTuke, MeTanyprum, XMMM4eckon, NULLLEBOMA 1 ApYrMX OTPaCsSX NPOMBbILLNEHHOCTU U HAPOAHOM XO35IACTBE.

Amnepmemp UTMNM-3 npedHa3Ha4YeH:

* U1 U3MepeHns AEeACTBYIOLLEro 3Ha4YeHMUA TOKa 3/IEKTPUUECKOW CeTH, KaK HenocpeACTBEeHHOo,
TaKk M uyepe3 TpaHchoOpMaTop TOKa, 06paboTkM M OTOOpaKeHWUs1 ero TeKyllero 3Ha4YeHUst Ha BCTPOEHHOM
YyeTblpexpaspsagHoM L poBOM aucnnee,

® B 3aBMCMMOCTM OT 3akasa amnepMeTp (POpMUPYET BbIXOOAHOW OUCKPETHbIA UMW aHamnoroBbl CUrHan
yNpaBneHnsl BHELHUM WCMNOMHUTENbHBIM MexaHu3moM, obecneuvnBasi COOTBETCTBEHHO AWCKPETHOE YynpaBrieHune
UnNn YHKUMIO peTPaHCMUCCUN B COOTBETCTBUM C 3a4aHHOIN NONb30BaTENeM Norukon paboTsl,

e amnepmeTp opMMpyeT CurHanbl TEXHONMOIMYEecKoW curHanusauun. Ha nepepgHelrt naHenu umetoTtcs
amnepmMeTpbl ANS  CUrHanM3auuMu  TEeXHOMOTMYECKM OMacHbIX 30H, CUrHanbl MNPEBbIEHNS  (3aHWKEHUS)
perynmpyemoro unv namepsiemoro napameTpa,

e amnepmetp WIMM-3 MOXeT MCNONMb30BaTbCA B CUCTEMAx CuUrHanusauun, OMNOKMPOBOK U 3awimT
TEXHOJTOMMYeckoro 06opyaoBaHus.

1.2 O603Ha4YeHMe amnepMeTpa Npu 3aKase U KOMMJIEKT NOCTaBKU
1.2.1 AmnepmeTp 0603HavaeTcs cnegyowmm obpasom:

UMM-3-AA-D,
roe:

AA — ko4 BXOQHOro aHanoroBoro curHana:

1-0o10.1001A,

2-010.250025A,

3-0105005A,

4 — OT BHELUHero TpaHcdopMaTopa Toka (Npuv 3akase HeobxoaMMOo ykasaTb TOK NEPBUYHOWM U BTOPUYHOW
o6moTKNM).

D - koA BbIXOQHOro MOAYNA:

0 — Moayrnb OTCYTCTBYET,

T — ANCKPETHBIN TPaH3UCTOPHbLIN BbIXOA,

P — OVCKpeTHbIN penenHbin BbIXOS,

1 — ananorosbI curHan ot 0 o 5 MA,

2 — aHanoroBbI curHan ot 0 go 20 MA,

3 — aHanoroBbI curHan oT 4 go 20 MA,

4 — aHanoroBbln curHan ot 0 go 10 B (Mo oTtaenbHoMy 3aka3sy - nNpubop HacTpauMBaeTCsi Ha BbIXOOHOM
curian 0-20 MA 1 Ha pa3bem BnanBaeTcs HopMupyroLwmi peauctop 499 Om).
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MNpn 3akase an60pa Heobxoammo YKa3biBaTb €ro noriHoe 0603HayeHne, B KOTOpPOM

NPUCYTCTBYIOT TUMNbl aHANIOroBoro Bxoaa, aHanoroBsoro nnm ANCKpPeTHbIX BbIXOO40B.

Hanpumep, 3aka3saH npubop: UIMM-3-03-3

Mpn 3TOM M3roTOBNEHMIO U NOCTaBKE NOTPEOUTENO NOANEXNT:

1) amnepmeTp TEXHONOMMYECKUn MUKponpoLeccopHbii UMM-3,

2) aHanorosbii Bxog Al1, kog 03 — nepemeHHbI Tok oT 0.5 1o 5 A,
3) kog 3 — aHanoroBbIv curHan ot 4 0o 20 MA.

1.2.2 KomnnekT noctaekn amnepmetpa UINM-3 npueeneH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku amnepmempa UINMM-3

0O603Ha4eHune HanmeHoBaHue Konu4yectBO

MPMK.421457.070 Amnepmetp UMM-3 1
MPMK.421457.070 PO PykoBoACTBO NO aKkcniyartaumm 1*
MPMK.421457.070 NC | Macnopt 1
M3-02 KomnnekT KpenexHbIX 3aXKUMHbIX 9N1eMEHTOB 1
231-108/026-000 Pasbem ans nogknyYeHns BHELWHNX BXOOHbIX U BbIXOAHbLIX Lenewn 1
231-103/026-000 Pasbem ceteBoit (220 B) 1
231-131 Pblyar MOHTaXHbIN 1
* - 1 ak3eMnnsp Ha ntboe KONNMYeCcTBO aMnepmMeTpPoB NpPW NOCTaBKe B OAVH agpec

1.3 TexHM4YeCcKue xapakTepucTUKM amnepmeTpa

1.3.1 AHanoroBbI BXOOHOW CUrHan

Tabnuya 1.3.1 - TexHuYyeckue xapakmepucmuKuU aHasio208020 8X0OOHO20 CuaHana

TexHUYeckasi xapakTepucTuka

3HauyeHue

KonnyecTBo aHanoroBbiX BXO40B 1

Twvin BXogHOro aHanoroBoro curHana o1 0.1 800 1A,
o1 0.25002.5A,
ot 0.5005A,

OT BHELLUHEro TpaHcdopmaropa Toka

Paspewatuwas cnocobHocTb ALIM

<0.0015 % (16 paspsigoB)

Mpenen nonyckaemor OCHOBHOW NpuBeAeHHOM
NorpeLIHoOCTN N3MepPEHNsi BXOOHbIX NapaMeTpoB

<04%

Mpenen gonyckaemor 4ONONHUTENBHON
MOrpeLIHOCTH, BbI3BAHHON U3MEHEHNEM
TeMnepartypbl OKpY>KawLLen cpeapl

<02%/10°C

lMepuopg nsmepexus

He 6onee 0.1 cek

[anbBaHMYecKkas pasBsi3ka aHanoroBoro Bxoga

Bxopn ranbBaHW4ecku U30NMPOBaH OT OCTanbHbIX Lenew,
HanpshXeHne ranbBaHNYEeCKOW pa3Bsa3kn He meHee 1500 B

I'Ipumeanue. MeTponoqueCKme XapakTepUCTUkn BXOAHbIX CUTHaANIoB HOPMUPYKOTCA NMpU Anana3oHax oT

10 % no 100 %.

1.3.2 AHanoroBbIn BbIXOAHOW CUrHan

Tabnuya 1.3.2 - TexHuYyeckue xapakmepucmuKU aHarno208020 YHUGUUUPOBAHHO20 8bIXOOHO20 CuaHana

TexHUYeckasi XxapakTepucTuka

3HauyeHue

Konn4yecTBo aHanoroBbix BbIXO40B

1 (npw ycnosuu 3akasa)

Twun BbIXOAHOrO aHanNoOroBoro curHana

YHudpumumposaHHbie (TOCT 26.011-80):
[MOCTOAHHBIN TOK:

O1 0 MA 0o 5 MA, RH <2000 Om

OT1 0 MA go 20 MA, RH < 500 Om

Ot 4 mA go 20 MA, RH < 500 Om
HanpshkeHne NOCTOSHHOrO ToKa:
OT10B no 10 B, RH = 2 kOm

Paspeuwatowas cnocobHocTb LIAM

< 0.0015 % (16 paspsigos)

Mpenen gonyckaemor OCHOBHOW NpuBeAeHHOM
norpeLHocT! hopMMPOBaHNS BbIXOLHOMO
curHana

<0.2%

Mpenen gonyckaemon JONONHUTENBHON
MOrpeLIHOCTH, BbI3BAHHON N3MEHEHNEM
TeMNepaTypbl OKpyKatoLLlen cpeabl

<02%/10°C

[anbBaHM4eckas pa3BdA3Ka aHanoroesoro Bbixoaa

Bbixoa ranbBaHW4eCcKkn N30MpoBaH OT OCTanbHbIX Lienew,
HanpshkeHve ranbBaHM4Yeckon passasku He MeHee 500 B




1.3.3 [IucKpeTHbIe BbIXOAHbIE CUrHanNbI

1.3.3.1 TpaH3UCTOPHbIN BbIXOA

Tabnuya 1.3.3.1 - TexHu4YecKue xapakmepucmuku OUCKPEeMHbIX 8bIXOOHLIX MPaH3UCMOPHbIX CU2HAI08

TexHn4eckasa xapakrepucTmka

3HayeHne

Konnyectso ANCKPETHbIX BbIXO40B

1 (npu ycnosun 3akasa)

Tun BbIXxoaa

OtkpbiTbin konnekTop (NPN TpaHsucTopa)

MakcumanbHoe HanpsiKeHne KoMMyTaumm

< 40 B nocTosAHHOro TOKa

MakcumanbHbIV TOK Harpy3kn Kaxkgoro Bbixoga

< 100 WA

CwurHan noruyeckoro "0"
CwurHan normndeckon "1"

Pa30MKHyTO€ COCTOAHME TPAaH3NCTOPHOIO Krk4a
3aMKHyTOG COCTOAHME TPAH3UCTOPHOIO Krk4a.

Bug Harpysku

AKTVBHas, MHOYKTUBHaA

ManbBaHM4eckas pa3BdA3Kka ANCKPETHOro Bbixoaa

BbIxoa ranbBaHNYeCKN N30NMPOBaH OT OCTarbHbIX Lienen,
HanpshXeHune ranbBaHN4YeCcKon pa3Baskn He meHee 500 B

1.3.3.2 PenenHbIn BbIXxoa

Tabnuya 1.3.3.2 - TexHU4YeCcKUe xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX penieliHbIX CU2Hanoe

TexHu4Yeckasa xapaktepucTuka

3HauveHune

Konnyectso ANCKPETHbIX BbIXO40B

1 (npu ycnosun 3akasa)

Twvin BbIXOOA

[Nepekntovatouime KOHTaKTbl pene

MakcumarnbsHoe HanpsikeHne KoMMyTaLmm
nepeMeHHOro Toka (gencTByloLlee 3HaYeHme)

220B

MakcumanbHoe 3HayeHne nepemMeHHOro Toka

< 8 A nNpu pe3ncTMBHOW Harpyske
< 3 A npu nHAyKTMBHOM Harpyske (cos®=0,4)

MakcumansHoe HanpsaxeHne kKommvyTauuun
MOCTOAHHOIO TOKa

oT5Bao30B

MakcumarnbHoe 3Ha4YeHue NOCTOAHHOTO ToKa Npw
KOMMYyTaLWN Pe3UCTUBHOM Harpyskomn

oT10MA oo 5A

CwurHan nornyeckoro "0"
CwurHan normndyeckon "1"

Pa30MKHyTO€ COCTOAHNE KOHTaKTOB pene
3aMKHYTOe COCTOAHME KOHTaKTOB pene

FanbBaHM4eckas pa3BdA3Kka ANCKPETHOro Bbixoaa

Bbixoa ranbBaHWYeCcKM N30MpoBaH OT OCTalbHbIX LiEenew,
HanpshKeHWe ranbBaHNYeCcKon pasBsaskm He MeHee 1500 B

1.3.4 NocnepoBaTtenbHbIN NHTepdenc RS-485

Tabnuya 1.3.4 - TexHuYyeckue xapakmepucmuku rnocrnedosamesibHo20 uHmepgetica RS-485

TexHu4Yeckasa xapaktepucTuka

3HauveHue

KonnyecTtBo npnemonepenaTymkon

[o 32 npuemonepegaTymka Ha OGHOM CErMEHTE

MakcumanbHas AnvMHa NiMHUK B npenenax ogHoro
CerMeHTa cetun

[o 1200 meTpoB

[nana3oH ceTeBbix agpecoB

255

Bua kabens

BuTas napa, akpaHvpoBaHHasi BUTas napa

[MpoTokon cBsi3n

Modbus pexum RTU (Remote Terminal Unit)

"anbBaHM4eckas pa3Bsiska

OTcyTcTBYET

1.3.5 dnekTpnyeckue paHHbIe

Tabnuya 1.3.5 - TexHuYyeckue xapakmepucmuKU 3/1eKmponumaHusi

TexHUYeckasi XxapakTepucTuka

3HauyeHue

HanpsixeHvne nuTaHnsa NeEpEMEHHOro Toka

~oTr100B pno242B,50 Iy

MoTpebnsiemas MOLLIHOCTb

4 B-A

3alwmTa gaHHbIX

EEPROM, cerHetoanekrpmnyeckas NVRAM

1.3.6 Kopnyc. YcnoBusa akcnnyaTtauum

Tabnuya 1.3.6 - Ycnosus akcrninyamayuu

TexHUYeckasi XxapakTepucTuka

3HauyeHue

Twn kopnyca

Kopnyc ONA YyTONJeHHOro LWMTOBOro MOHTaxXa

abapuTHble pa3mepbl (BxLLUXI)

48 MM X 96 MM x 106 Mm

MoHTaxHas rnybuHa

135 MM max

Bblpes Ha naHenu

45%0.8 x 92+0.8

Kpennexue kopnyca

B anekTpowmTax

TemnepaTypHbI AnanasoH

-40°C ... +70°C




[MpodomkeHue mabnuypkl 1.3.6 - Ycnosus akcrinyamayuu

rpynna 4 no NOCT 22261, oTHocuTeNbHas BNaXHOCTb A0
90% 6e3 koHaeHcaumu Bnaru (npu Temnepatype +30°C) B
3aKPbITbIX MOMELLEHUSIX NP OTCYTCTBUM B BO3AYXE NbINW,
arpeccuBHbIX MAPOB U rasoB

KnumaTtnyeckoe ncnonHeHme

ATmocepHoe gasneHue oT 84 go 106.7 klMa

Bubpauwns ¢ yactotou go 60 'y c amnnutygon go 0,1 Mm
MomelleHne 3aKpblTOe B3pblBO-, NoxapobesonacHoe
[MonoxeHne Npn MoHTaxe JTro6oe

CteneHb 3aWuTbl IP30

Macca < 0.25 kr

1.3.7 o cTorikocT K MexaHudeckomy Bo3gencTteuio amnepmeTp WIMM-3 oTBevaeT ucnonHexwuio 5
cornacHo FOCT 22261.

1.3.8 CpepHee Bpemsi HapaboTKM Ha OTKa3 C y4ETOM TEXHUYECKOrO 06CNyXMBaHUSA, pernaMmeHTUPOBaHHOIO
pyKOBOACTBOM MO 3KCnyaTaumu, - He meHee Yyem 100 000 yacos.

1.3.9 CpeaHee BpeMsi BOCCTaHOBNeHUs paboTtocnocobHoctn UMNM-3 — He Gonee 4 yacos.

1.3.10 CpepHuii cpok akcnnyatauum — He MmeHee 10 ner.

1.3.11 CpepHuii cpok xpaHeHus — 1 rog B ycnosusax no rpynne 1 FOCT 15150-69.

1.3.12 N3ongaumsa anektpudecknx uenen UMM-3 oTHocutenbHO kopnyca u Mexay cobow npu TemnepaType
okpyxatowen cpeapl (20 + 5) °C n oTHoCMTENbHON BNaXHOCT Bo3ayxa A0 80% BbiAEPXMBAET B Te4eHNE 1 MUHYThI
[elicTBME MCNbITATENBHOrO HanpsXXeHns cuHycoupanbHow dopmbl yactoton (50 + 1) Ty c AgercTByOWMM
3HayeHnem 500 B.

1.3.13 MwuHMManbHO [ONYCTUMOE SMEKTPUYECKOE COMPOTMBIIEHWE U3OMAUMM  MNpuM  Temnepartype
okpyxatowen cpeabl (20 £ 5) °C n oTHocuTenbHOW BnaxHocTh Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.

1.4 CpeacTBa U3MEPEHUA, UHCTPYMEHT U NPUHAATIEXHOCTHN

MepeyeHb NpUHaANeXHOCTEN, KOTopble HEOBXOAUMbI AN KOHTPOMS, PerynupoBaHusi, BoINOMHeHWs paboTt
no TeXHU4YeCcKoMy obcnyxunBaHuio amnepMeTpa, npuseeHsl B Tabnuue 1.4 (cornacHo ACTY MOCT 2.610).

Tabnuuya 1.4 - lNepeyeHb cpedcme usMepeHuUsi, UHCmpyMeHma u rnpuHadnexHocmed, Komopbie Heobxodumbi fMpu obcyxueaHuu
amnepmempa NIMM-3

HaumeHoBaHVe cpeacTB M3MepeHUS,
M HasHauveHve
WHCTPYMEHTA W NPUHAANEXHOCTEW
1 AmnepmeTp yHusepcanbHbiv L300 M3mepeHne BbIXOQHOTO curHana
2 OnddepeHumnancHbIi amnepmeTp B1-8 3agaTyvk curHana n usMepeHune BbIXOOHOro CuMrHana
3 MeraommeTtp 94108 VI3amepeHne conpoTnBEHNS N30NALMN
4 TIMHUET MeaguLUHCKUN [poBepka Ka4yecTBa MOHTaXxa
5 OTBépTKa Pasbopka kopnyca
6 Msrkas 65a3b OyuMCTKa OT NbINN Y rPSA3n

1.5 MapkupoBKa U yrnakoBKa

1.5.1 MapkupoBka amnepmMeTpa BbinonHeHa cornacHo FTOCT 26828 Ha Tabnuyke ¢ pasmepaMu CorfacHo
FOCT 12971, koTopas KpenuTcsa Ha ThINbHOW CTOPOHE Kopryca npubopa.

1.5.2 MNnombupoBaHue amnepmeTpa NpeanpuUaTUEM-U3roTOBUTENEM MPU BbiNyCKE M3 MPOM3BOACTBA HE
npenycMOTPEHO.

1.5.3 YnakoBka amnepmeTpa cootBeTcTByeT TpebosaHusm FOCT 23170.

1.5.4 AmMnepmMeTp B COOTBETCTBUM C KOMMJIEKTOM MOCTABKM yNakoBaH COMMACHO YepTexam Npeanpusitus-
N3roToBUTENS.

2 HasHayeHue. DyHKLUMOHaNIbHbIE BO3MOXXHOCTU

Cmpykmypa amnepmempa MWIIM-3 nocpedcmeomM KoHguaypayuu Moxem 6bimb
usMeHeHa makum o6pa3om, 4mo mo2ym 6bimb peweHbI credyroujue 3ad0avyu aemomamus3ayuu:

v 'amepuTenb-amnepMeTp OAHOro napameTpa ¢ curHanusaumen MUHUMYMa 1 MakcuMyMa

v YCTPOWCTBO cUrHanusaumm, ABYXNO3MLUMOHHOIO yrpaBeHust

BHYTpeHHsii nporpammHasl namsite amnepmeTtpa WIMM-3 copepxut Gomnblloe KONMYEecTBO CTaHAapTHbIX
hyHKLMA HEOBXOAUMBIX ANA YNpaBreHUsl TEXHONOMMYECKMMU NpoLeccamMm U pelleHnst GomnbLUIMHCTBA UHKEHEPHbIX
NpYKnNagHeIX 3aad, HanpuMep, Takux Kak:

e cpaBHeHWe pesynbTata npeoGpasoBaHWs C YCTABKAMWM MUHUMYM U MakCUMyM, W CUTHanu3auuio
OTKIMOHEHUHN,
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® nporpaMmHasi kanubpoBka kaHarna no BHeLUHEMY 06pa3LOBOMY MCTOYHWKY aHarnoroBoro curHana,

e LndpoBas hunbTpaums (4ns ocnabneHus BIUSAHUS NPOMBbILLTIEHHbIX MOMEX),

® KYCOYHO-NHEeHas MHTepnonauus BXOAHOro curHana no 20-Tu Toukam,

e MaclITabypoBaHuve LKarnbl M13MepsieMoro napameTpa,

® KOH(PUTYpUpOBaHUE NOrMKK paBGoThbl BLIXOAHOMO AUCKPETHOMO YCTPOWCTBA,

® PETPaHCMWCCHSI BXOAHOTO aHaroroBoro napameTpa Ha aHaroroBblid BbIXO YCTPOWCTBa (B cryvae 3akasa
onuuu aHanoroBoro Bbixoaa AQ) n MHoroe Aap.

AmnepmeTp NIMM-3 koHUrypmpyeTcs npu NoMOLLM NepeaHen naHenu npubopa nnu yepes nHrepdenc RS-
485 (npotokon ModBus).
MapameTpbl KoHPUrypaumm amnepmeTtpa UMNM-3 coxpaHaoTca B SHEProHe3aBMCcMMON NaMsITU.

3 KOHCTpYyKUMa amnepmeTpa U npMHUMn padoTbl

3.1 KoHcTpyKUuMa amnepmeTpa

Ha nepepnHei naHenu amnepmeTpa pasmeLleHbl:

- Undpposon gucnnen,

- WHankaTtopsbl yctaBok MIN-MAX TeXHONOrm4yeckon curHanusaumm,
- NHavkaTop COCTOSIHNS OUCKPETHOrO BbIXOAA,

- MHankaTtop paboTbl MHTEpPdElica,

- Knaevwwn nporpammMmmpoBaHus.

Ha 3agHen naHenyn amnepmeTpa pasmeLLeHbl NPYXWHHbIE pa3beM-KIeMMbl A4 BHELWWHNUX COeaUHEHNI.

MN3amepeHHoe
3HayeHne
BXOAHOro T MHavkaTopbl §
napameTpa TEXHOMOIMYEeCKoW
CcurHanusauumu
Wuankatop
paboThl
MHTepdenca
Knaeuwnm
WhavkaTop @" OX ) [ | nporpaMmmpoBaHus
COCTOAHUS AHMIKPOA
OVNCKPETHOro
BbIXxoAa

PucyHok 3.1 - BHewHut eud amnepmempa WIMM-3
3.2 HasHauyeHue uudpoBoro gucnnes
Lincbposon gucnnen amnepmetpa UMNM-3 B pexume PABOTA wvHOouuMpyeT 3HaveHve un3mepsemMon
BEITNYMHBI.
B pexvme KOHOUTYPUPOBAHWE wumndposBon agucnnen WHAMUMPYET YpPOBEHb KOHMrypauuu, 3atem
HOMep MyHKTa MEHI0, 3aTeM, MUras, 3Ha4yeHue napameTpa BbIOPaAHHOro MyHKTa MEHHO.

3.3 HasHayeHMe cBeTOAMOAHLIX MHOUKATOPOB

e UHankaTop A CBeTutCcH, ecnu 3HayeHve Un3MepseMon BeNUUMHbl MpeBblllaeT 3HayeHue YCTaBKy
curHanuaaumm otknoHeHnss MAX.

e UHankatop V CBeTutCcH, €CnuM 3Ha4YeHune U3MepseMon BeriMYMHbl  MEeHblle 3HayeHus  yCTaBKu
curHanuaaumm otknoHeHnst MIN.

e UnpgukaTop K1 CeeTtutcs, ecnum BKMYEH AUCKPeTHbIN Bbixod DO.

e UnpaukaTop IHT MwraeT, ecnu NpoucxoamT nepenada AaHHbIX Mo MHTepdEenCcHOMY KaHarny CBA3M.

3.4 HasHa4yeHuUe KnaBuLl

e KnaBuwa [A] Knasuwa "Bonble". Mpu kaxaoM HaxaTuv 3TOW KNaBWLLWM OCYLLECTBASETCA yBennyeHue
3HayYeHuss un3MeHseMoro napametpa. [lpu yaepxumBaHMM STOW KMNaBULWKM B HaXaToOM
MOSIOXXEeHUN YBENNYeHne 3HaueHns MPOUCXOAUT HEMNPEpPbIBHO.




e KnaBuwa [ V]
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Knaesuwa "MeHbwe". [1pn KaKOoOM HaxXaTuu 3TOW KrnaBULIM OCYLLECTBNAETCH YMeEHbLUEHNe
3HayeHns u3MeHsiemoro napametpa. [lpu yaepxuBaHuM ITOW KMaBULWLIM B HaXaTom

NoNoXeHNn yMmeHbLUleHNe 3Ha4eHnAa NponcxoanT HenpepbiBHO.

e KnaBuwa [O]

Hanpuwmep,

3Ha4YeHnAa n3SMeHAeMoro napamMmeTpa 1 17.4.

3.5 CTpykTypHaa cxema amnepmetpa UIMNM-3

Al - BXOAHOW n3mepsiemblii

Mutanne ~ 220 B

" [ il
KOHTPONMUpyeMbIi napameTp

MocnenosatenbHbI MHTEPGENC
RS-485: koHMUrypuposaHue, npuem-
nepepava KoMaHa 1 AaHHbIX

-
MWKPO-
KOHTPOINEP:

- anroput™m o6paboTku
BXOAHOrO curHana;

- KOHUrypaums
M3MEPUTENbHOro KaHana;
- umpposas obpabotka
AaHHbIX

o

Y S

KnaBuwa npegHasHayeHa Ans Bbl30Ba MEHIO KOHdMrypauuu, Ans noaTBepXaeHust
BbINOMHSAEMbIX [eNCTBMIM uNu onepaumMit U Ang ¢UKcauum BBOAUMBLIX 3HaAYeHUHN.
noaTBEPXKAEHUe Bxoda B PEXUM KOHdUrypaumm,

duKcaumna BBEAEHHOro

MaHens uHarKauum n
Knasuarypbl

[AO - AHanorosbIv an(on}

.~ | PeTpaHcmuccus

DO - ACKPETHBIN BbIXOA,
Pa6GotaeT no 3agaHHou

nonb3oBarenem norvke paborsl

PucyHok 3.2 - CmpykmypHasi cxema amnepmempa UMM-3

3.6 dyHKUMOHanbHasa cxema amnepmetpa UMNM-3

Bnok Hopmanuaauumn
1 macwrabuposaHnus

Mogyns

Dopmuposarens
aHanorosoro ebixoaa

—= AO

TNorueckuit Gnok:

-
ceteBoro obmena
T
Bnok
PV onepaTuBHOroO
_—
ynpasnexHus u :
Ciped

KOH(Urypaumm

YCTPOWCTBO
CpaBHeHus,

—= DO

- CUrHanuaarop

Onumnn

PucyHok 3.3 - ®yHKkyuoHarnbHasi cxema amnepmempa VIMM-3

3.7 NMpuvHUMn pab6oTtbl amnepmeTpa UIMNM-3

3.7.1 NpuHUMN paboTbl 6510Ka 06pPabOTKM aHaNOroBoro Bxoaa

B amnepmeTtpe NIMM-3 MOXHO NOAKNIOYUTL OAMH @HArNOroBbIi BXOAHOW CUrHasr, KOTOpbIA MpUHMMAaeTcs

d)yHKLl,I/IOHaJ'IbeIM Grokom HOopManm3auum n MaCLIJTa6VIpOBaHWr'|.

AHanoroBble curHanel npeobpasylotca B uMdpoByto dopmy 1M 0b6pabaTbiBaloTCA COOTBETCTBYOLLMMM
6rokamu Hopmanu3auumn 1 maclTabuposaHus. Ha pucyHke 3.4 nokasaHa cxema o6paboTkm aHanoroBoro BXxoga.

UumepcpedcHbil
6800

l Qunbmp UMNYNbCHLIX

0000

0001

Modyns HopManu3ayuu g |
| nomex cueHana Gunsmp |
1 2 4 !
|
o
10074 /./7 \
[ Tp+1 [T ‘
0% |
| AIN1.05 AIN1.01,02  Tabnuya koop |
| Mapamempsi nuHeapu3ayuu
Kkanubposku 6 |
| i X 1Y [ =
| \
| |
| =
| LNX1.00-19, LNY1.00-19 |
| CLI1.00, 01

T T T T T T T 1
WMoz?ym, I
|Macwmabuposanus
lcuenana l

I
‘ Modyne koppekyuu | |
| aHanozosozo exoda
| 711
[N\ l
| -
\ _ '
— |
\ COR1.01 |
| |
— |
| |
|
-

PucyHok 3.4 — briok-cxema 0b6pabomku aHan0208020 8xo0a
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Ha pucyHke npuHATHI cneayoLme 0603HayYeHus:

1. ®unbTp UMNYNbCHbLIX NoMeX. Vcnonb3yeTcs AN NofasBneHns MMMynbCHbIX nomex. OnpegenseTcs
napameTtpom AIN1.05 «MakcumanbHas AnuTenbHOCTb MMMNYNbCHOM noMexu». Ecnu B kakom nubo Lmkne namepeHust
TEXHOMOrMYeckoro napameTpa obHapyXeHo ero nsmeHeHve, To npeanonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXU U
BbIXOAHOW curHan cdpopmupyetcss (C y4eTOM  YCPEeAHEHUS U3MEPUTENbHbIX 3HAYeHWN) MO  UCTEYEeHWUM
YCTAHOBINEHHOTO BpEeMEeHW AnuTenbHOCTM nomexu. Pabota p[aHHOro dunbTpa BHOCMT  AOMOMHUTENbHOE
TpaHCNOPTHOE 3arnasfblBaHWe B CUCTEMY PerynnpoBaHns, KOTOpoe paBHO BenuuuHe napameTpa «MakcumarnbHas
ANUTENBHOCTb UMMNYNbCHOW NoMexu». [o3ToMy Bcerga Hy>KHO CTPEMUTLCA MUHUMU3NPOBAaTL AaHHbIN napaMeTp.

2. Moaynb Hopmanusauuu curHana. Moaynb HopManuadyeT BXOOHOW aHanorosBbl curHan. BaxHown
yHKUMEN JaHHOTO MOAYNS €CTb KOHTPOMb AOCTOBEPHOCTU AaHHbIX. B cnyvae Bbixoga aHanoroBoro curHana Ha
10% 3a pAumanasoH, KOTOpbIA YyCTaHaBnuBaeTca npu KanubpoBke amnepmeTpa, MOAYMb MOCbINaeT CcurHan
amnepmMeTpy O HeAOCTOBEPHOCTWM AaHHblX B kaHamne. [lpy 9TOM ecnu curHan Hwke Auana3oHa U3MEHEeHUs Ha
LMdpoBOM aucnnee roput £ L, Npu NpeBbILLEHUM AAHHOMO AnanasoHa Ha LuMdposoM aucnnee roput £ H. B
0o6oux crnyyasx reHepupyeTcs cobbITUe «pa3pbiB NIMHUN CBA3U C AATYMKOMY.

3. MapameTpbl kanubpoBku. OnpepenstoTcs napametTpamn CLI.00 «KannbpoBka HayanbHOro 3HaveHus
Wwkansl aHanorosoro Bxoga» W CLI.O1 «KanubpoBka KOHEYHOro 3HayeHus LWKanbl aHanoroBoro BXxo4ay.
OnpepensaoT TOYHOCTb KaHana M MEHSIOTCA MpU 3amMeHe JaTyuMka Wnu nepexoje Ha Apyronm Tun JaTtyuka.
MoppobHee o kannbpoBKkax aHanoroBbliX BXOAOB CMOTpUTE B pasaerne 5 AaHHOro pykoBOACTBa.

4. 3JKcnoHeHuManbHbIn unbTp. PUNbLTP UCNonb3yeTcAa ANs MNOoAaBMNeHWs MnoMeX, a Takke Ang
nopasneHus «gpebesra» MHAMKAUMM (4acTbiX M3MEHEHWI nokasaHusi amnepmeTpa u3-3a konebaHui BXOAHOro
napameTpa). Onpeaensietca napametpom AIN1.04 «lMocTosHHast BpemMeHu undpoBoro unbTpay.

5. Moaynb macwTtabupoBaHua curHana. Mogynb nuHeapusyeT M MaclTabupyeT BXOASLMIA CUrHan
COrnacHo 3aflaHHoW nonb3osaTeneM HOMWHAaNbHOW CTaTUYECKOW XapakTepUCTUKWU JaTymnka, KOTOPbIN MOAKMIOYEH K
faHHomy Bxogdy. WmeHHO B 9TOM Mopyne BbiGMpaeTcs TWMM MOAKMIOYEHHOro K KaHany Aatyvka. [Nonb3oBaTenb
UMeeT BO3MOXHOCTb NMMHeapmn3oBaTb CUrHam no COBCTBEHHON KPUBOW NMHeapu3aLmu.

6. Tabnuua kKoopauHaT nuMHeapu3auuuM curHana. [laHHas Tabnuua onpegenseTr KoopAUHAaThbI
nonbL30oBaTeNbCKON NMHeapusaunm, napameTpbl KOTOPOW 3a4atoTCst Ha YpoBHe KoHdurypauum LNX n LNY.

7. Moaynb KoppekKkLuu aHanoroBoro Bxoaa. B atom mogyne curHan, npeobpasoBaHHbIV B NpeablayLmnx
6nokax, cmellaeTca Ha 3agaHHoe nonb3osaTtenem (yposeHb COR) 3HayeHve. 3HaveHne Koppekumm cyMMupyeTes ¢
BXOAHbLIM CUTHaNOM UMM BbIMUTAETCA OT BXOAHOIO CUrHana, B 3aBUCUMOCTU OT 3HaKa KoadduLmMeHTa KoppeKkLnu.

MpumeyaHue.
Mpu nHTepdencHom BBOAE M3MEPSEMOro napaMeTpa HaCcTPOWKU MOoAyns Hopmanusauum u uUnNbTPOB He
UMEIOT CMbICNA, Tak Kak curHan no nHTepdency nepegaeTcs cpasy B MoAyNnb MacliTabmpoBaHus curHana.

3.7.2 lluHeapu3sauunsa aHanoroBbIX BXOO40B
(DyHKLI,VIH NnHeapuns3aunmn BbINOJTHAETCA (byHKLI,I/IOHaI'IbeIM 6110KOM HOpManmsauun un MaCLUTaGVIpOBaHVIFL
J'IMHeapmau,Mﬂ AaeT BO3MOXHOCTb peaJyibHOro (bl/l3|/|‘~|eCKOFO npencrtaBneHna HEeNWHENHbIX namepaembix

napameTpoB.

* C noMowbio nuHeapusayuu MOXHO Mpou3soOums peobpasoeaHue U3MepeHHO20 3HayeHusi OOHOU
gusudeckol 8enuYyUHbI 8 Opyayio.

Mpu nHoukaumm nNMHeapru3oBaHHON BENWYUHLI, ONpedenslWUMN napameTpaMy SBNATCA HavanbHoe 1
KOHe4yHOoe 3HayeHue LKanbl (NPOLEHTHOE OTHOLUEHWE K AvanasoHy W3MepeHus), MOMoXeHwe AeuumManbHOro
pasgenutens, a Takke OKBUAUCTAHTHble OMOpHble TOYKM nuHeapu3auun. KpuBas nvHeapu3auum umeeT
«MPEnoMMEHNSI» B ONOPHbIX TOYKAX.

3.7.2.1 NapameTpbl NMHeapu3aum
MapameTpbl NnHeapusauun OyHKLUMOHaNbLHOro 6rioka HopManM3aumn maclTabupoBaHns cnegyoLme:

KoHgpueypayusi pyHKkyuoHanbHo20 6110Ka

AIN1.00 = 0009 - Twn wkanbl - NMHeap13oBaHHasi
AIN1.06 - KonuyecTtBo y4yacTKOB NuHeapusaumm

Abcuucchbl OMOPHbIX MOYeK JIuHeapu3zayuu

LNX1.00 Abcumcca HayanbHoro 3HaveHust (B % OT BXOAHOMO curHana)
LNX1.01 A6cuumcca 01-ro yyacTtka
LNX1.02 A6cumcca 02-ro yyacTka
LNX1.18 Abcumcca 18-ro yyacTka
LNX1.19 A6cumucca 19-ro yyactka

odeHGMbl OIMOPHbIX MOY4YeK JIuUHeapu3auyuu

LNY1.00 OpavHaTa HadanbHOro 3Ha4yeHus (curHan B Tex. eq. ot -9999 go 9999)
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LNY1.01 OpawnHaTta 01-ro yyacTka
LNY1.02 OpawnHaTa 02-ro yyacTka
LNY1.18 OppauHaTa 18-ro yyactka
LNY1.19 OppauHaTa 19-ro yyactka

3.7.2.2 OnpepeneHne oNOpPHbIX TOYEK NMMHeapusauum

3.7.2.2.1 OnpederneHue Konuyecmea y4acmkoes uHeapusayuu

Mocne onpeneneHvss HeoOXOAMMOro KonMmMyecTBa Yy4acTKOB NUHeapu3aumm Heobxoaumo 3agaTtb ero B
napametpe AIN1.06.

Bbi6op HeobxoaMmoro konuyecTsa y4acTkoB NMHeapu3saLmMm NpoM3BoanTCa M3 coobpaxeHus obecneyeHus
HeobX0AMMONM TOYHOCTU N3MEPEHNS.

3.7.2.2.2 OnpederneHue 3Ha4yeHUli ONMOPHbIX MOYEK NUHeapu3sayuu

Ons Kaxgoro 3HavyeHus nHauuMpyemoro BxogHoro curHana Yi (B TeXHMYeckux eauHuuax oT MuHyc 9999
0o 9999) BbIMMCAMTE COOTBETCTBYIOLLYIO (PU3NYECKYHD BEMWYMHY U3 COOTBETCTBYHOLMX YHKLMOHAMNbHbLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpaduyeckm M3 COOTBETCTBYIOLLEN KpuBOW (Mpu
HeobX0AMMOCTM MHTEPNONMpPoBaTh) U 3adaTh 3HAYEeHWEe AN COOTBETCTBYHOLLEA OMOPHON BENWYUHBI BXOOHOMO
dusnyeckoro curHana Xi (B %, ot 00,00% £o 99,99%).

3.7.2.3 Mpumepbl NnMHeapu3aLm CUrHanoB

MNpumep 1. JlnHeapusaumsa curHana, nogaBaeMoro Ha hyHKLMOHanbHbIN 610K
HopManusauuu u maclwTabupoBaHus, NpeacTaBrieHHas rpaduyecku (KpuBown)

KoHepuaypupyembie napamempsi:

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
Y, °C  VHanumpyemoe 3HaueHne PearibHas xapakTepucTiika, JnHeapusosaHHas
A B TeXHMYECKMX eavHMUAax peacTaeneHHas rpacuyecku apaKTepucTuka
Oppautara 999 04 -
3-ro yyacTka * i
A s @ w5 8 8 e @ @ 8 s 311 '
750.0 Opavtara . yqac”TOK :
2-ro yyactka . %
2- : .
o] y4yacTok X
to0 yuaerea 350.071 7777 - : :
100 %
i : BXOAHOTO
y'«la:'/II'OK ' A6cumcca . Abcuucca A6cuncca ' ovrHana
. 1-ro yyactka ! 2-ro y4actka 3-ro yyactka_ .
HaansHoe 20.00 60.00 99.99 X, %

3Ha4yeHune

PucyHok 3.5 — pagbuk nuHeapu3oeaHHO20 cugHarna
3.7.3 MpuHUun ¢popMmrupoBaHMA aHaANOroBoro Bbixoaa

AmnepmeTp UMNM-3 umeeT oguH aHanorosbI BeIXoA (MpU YCNOBMM 3akasa), KOTopbii paboTaeT B pexvume
peTpaHcMuccum (NpsiMas nepegada ¢ MacluTabupoBaHMeM) BXOAHOMO CUMrHana Ha BbIXOA.

B pexume peTpaHCMUCCUM BbIXOAHOW aHanoroBbli CUrHamN NoBTOPSAET M3Mepsemyto BenudunHy PV, korga
napameTp AIN1.01=A0T.02 n AIN.02=A0T.03.

B pexume macwtabvpoBaHUSA BbIXOOHOW aHanoroBbl curHan OyaeT copmMupoBaH B 3aBUCMMOCTM OT
napameTtpoB AOT.02 n AOT.03 kak nsobpaxeHo Ha pucyHke 3.6.

McTouHMK Bnok
aHanoroBoro curHana obpabotku AO Bbixog AO

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

AOT.02,

0%

PucyHok 3.6 — Paboma b1i0ka aHarno208020 8bi1800a 8 pexume pempaHcmuccuu
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3.7.4 MpuHUMN paboTbl AUCKPETHOrO BbixoAa

AvckpeTHbii Bbixog DO sBnsieTcs cBO6OAHO-NPOrpaMMmpyeMbiM, TO €CTb MOXET BbINOMHATL Pa3NUYHYO
noruky paboTbl.

MpuHUMN paboTbl MOrMyeckoro ycTponcTBa MokasaH Ha pucyHke 3.7. Ona guckpeTHoro Beixoga DO1
3agaHa norvika pabotsl - 8 30He MIN-MAX. To ecTb Ha BbiIxoge (hOpMUpPYyeTCs Nnormyeckas eaMHnLa, Korga BXO4HOW
curHan Haxogutcsa mexay yctaskamu MIN n MAX. 3HaveHne aTux yCTaBoK yCTaHaBNMBaeTCs B NyHKTax MeHo 03 n
04.

BbIxogHOM curHan Nnorm4eckoro yCTpomucTBa MOXeT ObiTb CTAaTUYECKMM UMW UMMYMbCHBIM (AMHAMUYECKUM)
C 3afjaHHoM AnuHou wumnyneca. [pn craTMveckoMm BbLIXOAHOM CUrHane form4eckoe YCTPOWCTBO dopmupyeT
NOTMYECKY0 eAMHMLY Ha MPOTSHKEHUWM BPEMEHM, KOrda napaMeTp BXOAWT B 30HY 3afaHHyto noruky pabotbl. MNpu
UMMYNbCHOM BbIXOOHOM CUrHane AfvHa BbIXOAHOTO MMNynbca 3agjaeTcs B MyHKTe meHoo 02. Ha pucyHke 3.7
UMMYNbCHBIV CUrHaNM n3obpaxeH cepow 3anmnBKOA CO BpeMeHeM ANNTENbHOCTN umnynbea T.

Beixog nornyeckoro yctponctaa (0/1) nogaeTca Ha OUCKPETHLIN BbIXOA, KOTOPbIN DOpMUPYET COCTOSHNE
pene BbIKI1/BKI1. Takke 3HayeHWe BbIxo4a NOrMYECKOro yCTpoMNCTBa 3anuncbliBaeTcs B perucTp 4 (cm. tabn. B.1).

TNoruyeckoe yctpoucrso 1

CpaBHeHue BXxogHoOro curHana c ycraskamm MIN-MAX DO1

02. H=MAX

03.HS=HIST

01. L=MIN

PucyHok 3.7 — ®yHkyuoHanbHasi cxema rpuHyuna pabomsi DO e pexume Komnapamopa

4 Acnonb30BaHue no HazHa4vYeHuro

4.1 9KkcnnyaTauMoOHHble OrpaHUYEHUA NPU UCNONb30BaHUN amnepmeTpa

4.1.1  MecrTo yctaHoBku amnepmeTpa UIMNM-3 gomkHO oTBeYaTh CneayloLwum yCroBUSIM:

- obecneymBaTb yaobHble yCnoBus Anst 06CNyXMBaHUSt U AEMOHTaxXa;

- TemnepaTypa W OTHOCUTENbHas BMAXHOCTb OKPYXalLEro BO3gyxa [JOJKHA COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOrO UCMONHEHUsI Npubopa;

- OKpyXarwLjasi cpefa He OOIKHa codepaTb TOKOMPOBOAALUMX MPUMECEW, a Takke npumecen, KoTopble
BbI3bIBAIOT KOPPO3uio AeTanen npubopa;

- HaNPSPKEHHOCTb MAarHUTHLIX MOSEN, BbI3BAHHbIX BHELUHMMW UCTOYHUKAMM NEPEMEHHOro Toka YyactoTon 50
"4 MW BbI3BAHHbLIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKA, He AomkHa npesbiwatb 400 A/w;

- NapameTpbl BUOpaLUmM A0MKHbl COOTBETCTBOBaTbL MCMNOMHeHuto 5 cornacHo FOCT 22261.

4.1.2 Mpu akcnnyatauum amnepmeTpa HEOOX0AUMO UCKIIOYNTD:
- nonagaHue TOKOI'IpOBO/J,FlLIJ,eVI NbIN UNN XXUOKOCTU BHYTPb npm6opa;
- Hann4yme NoCToOpOHHUX NpeamMeToB BONM3N np|/|6opa, yXygllaruwmnx ero eCteCtBeHHoOe oxnaxxaeHue.
4.1.3 Bo Bpems skcnnyataumm HeoOXOAMMO cCreauTb 3a TeMm, YTOObl MOACOEAMHEHHbIe K Mpubopy
npoBoda He neperiamMmbiBarnncb B MeCTax KOHTaKTa C KneMmmamMmn n He nmenm noape)meHmﬁ naonauun.
4.2 NoaroToBKa amnepmMeTpa K MCNOSIb30BaHUIO

4.2.1 OcBoboauTe amnepmeTp OT YNaKkoBKM.

422 Mepeg Havanom MoHTaxa npubopa HEOOXOAMMO BbIMOMHUTL BHELWHWA ocMOTp. [pu 3TOM
06paTuTb 0cCObEHHOE BHMMaHNE Ha YUCTOTY NOBEPXHOCTU, MapKUPOBKU U OTCYTCTBME MEXaHWUYECKX NOBPEXAEHUN.
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4.2.3 BHUMAHUE!!! Tpu nogknioveHun amnepmetpa UMNM-3 cobntogaTtb ykazaHus mep 6esonacHocTu
pasgena 6.2 HacTosILLEN UHCTPYKLMU.

4.2.4 KabenbHble cBA3n, coeguHsawme amnepmetp WIMM-3, noaknioyaloTcs 4vepes  Knemmbl
coegMHUTENbHbIX pa3beMoOB B COOTBETCTBMM C  TpeboBaHmamu  pgencteytowmx "lNpasun  ycTponcTea
3NeKTPoyCTaHOBOK".

4.2.5 MopknioyeHne BxoaoB-BbIxodoB k amnepmeTpy UMM-3 nponssogaT B COOTBETCTBMU CO CXeMaMu
BHELLUHMX COEAMHEHWI, NPUBEAEHHbIX B NpuUnoxexHun b.

4.2.6 Tpy NOAKMNIOYEHUN NWHUIA CBA3N K BXOAHBIM W BbIXOAHBLIM KNeMMam nNpUHUManTe Mepbl Mo
YMEHbLUEHNIO BMWSHUA HaBEeAEHHbIX LUYMOB: UCMO/b3ylime BXOAHble W (UMW) BbIXOAHbIE LUYyMOMOAABNSOLMEe
GunbTpbl ANg amnepmeTpa (B T.4. ceTeBble), LWymonoAasnsaowme unbTpbl AN nepudepuinHbiX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LUndpoBble UNbTPbl aHanorosbix BXoAoB amnepmetpa UIMM-3.

427 He ponyckaetca ob6beauHATb B OOHOM Kabene (kryTe) Lenu, Mo KOTOpbIM MepefatoTcs
aHanorosble, UHTEpPMECHble CUrHambl U CUMbHOTOYHbLIE CUrHamnbHble UMW CUMNBLHOTOYHbIE cunoBble uenu. Ona
YMEHbLUEHUS] HABEAEHHOIO LWyMa OTAENUTE JIMHWUW BbICOKOTO HaNpPsXKeHUs1 UM NIMHUK, NPOBOASILLNE 3HAYUTENbHbIe
TOKW, OT APYIMX NUHWIA, a Takke uaberanTe napannensHOro v obLLero NOAKMIOHYEHNUs! C NMUHUAMK NUTaHUA Npu
NOAKITIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumMocTb 3KpaHupoBaHus kabenewn, No KOTOpbIM nepegaetcsa MHopMauums, 3aBUCUT OT
ONvHbl kabenbHbIX CBA3EM W OT YPOBHA MOMEX B 30He Npoknagku kabens. PekomeHayeTcs wucnonb3oBaTb
nsonupytoLimne Tpyoku, KaHarbl, NOTKA UMW 3KPAHUPOBAHHbIE NVHUN.

429 [Ona obecneyeHuss crtabunbHonm paboTbl 06opynoBaHWA KonebaHus HanpsKeHUst U 4acToThbl
nuTaloLLEen SNeKTpPoCeTn AOIMKHbI HAXOAUTLCA B Npefenax TeXHU4eckux TpeboBaHun, ykasaHHbIX B pasgene 1.3, a
OIS KaXXA0ro COCTaBNSOLLIEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO akcnnyaTaumn. [pn
HeoOX0AMMOCTH, ONS HenpepbIBHbIX TEXHONMOMMYECKUX MpPOLEeCCOB, AOMkKHa ObiTb MpegycMoOTpeHa 3awmrta oT
OTKIIOYEHMS (MNK BbIXOAA U3 CTPOS) CUCTEMbI NMOAAYM SMEKTPONUTaHNS — YCTaHOBKOW MCTOMHUKOB BecnepeboinHoro
nUTaHus.

4.3 Pexxum PABOTA

MpuGop nepexoauT B 3TOT PEXUM BCSAKMN pas, Koraa BKMoYaeTcs nuTaHue. M3 aToro pexmma MOXHO
nepeit B pexxum KOHOUTYPUPOBAHME.

B ripouecce pa6omb/ MOXHO OCYLLUEeCTBNATb MOHUTOPWUHI, T.€. BU3yalibHO OTCleXmBaTb WU3MEpPAEMYIOo
BENMMYMHY BCEX KaHalloB (TeKyLU,VIe 3HaLIeHVIF|). Kpowle TOro, MOXHO OTCnexmBaTb Ha CBeTOAMOAHbIX amMnepmMeTpax
CUrHanbl TEXHONOMMYECKOW CUrHanu3auum npn NpeBbILLEHNN BEPXHETO UM HMXHEro npeaesioB OTKIOHEHUA. Tak xe
C NOMOLLbIO CBETOAMOOHbLIX aMnepMeTpoB MOXXHO HabnogaTtb 3a COCTOAHMEM ONCKPETHbIX BbIXOO0B.

4.4 Pexxum KOHOUTYPUPOBAHUE

C nowmouwbio pexuma "KoHdwurypvpoBaHue" BBOOST napameTpbl BXOAHbIX CUrHamoB, napameTpbl
CUrHanM3auum OTKMOHEHWI, NapaMeTpbl TUNa yrnpasfeHus, napaMmeTpbl ceTeBoro obmeHa, napaMmeTpbl BbIXOAOB U
CUCTEMHbIE NapameTpsl.

MapameTpbl pasgeneHbl No rpynnam, kKaxaas M3 KOTOpbIX HasbiBaeTcs "ypoBeHb". Kaxagoe 3agaHHoe
3HayeHne (ANeMeHT HacTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpoM". [lapameTpbl, MCNonb3yemble B
amnepmeTtpe UIMM-3, crpynnupoBaHbl B OoguHHaAUaTb YPOBHEW M NpPeAcTaBreHbl Ha auvarpamme (pucyHok 4.1).
HasHayeHne ypoBHel KoHdUrypaumm ykasaHo B Tabnuvue 4.1.

Mepexon B pexvM KoHGUrypaumm n HacTpoek ocyllecTensietcst u3 pexmma PABOTA anutensHeiM, 6onee
3-X CeKyHA, HaxkaTeM KnasuLiu [0].

Mocne aToro Ha UMdPOBON ANUCNNEN BEIBOAUTCS MEHIO BBOAA Napons B BUAe Mmurarolmx umudgp: «0000».

C nomoLubto knasuw nporpammupoBaHust [A], [ V] Ha gucnnee BBecTy naponb «0002» n KpaTKOBPEMEHHO
HaXxaTb Krnasuily [0].

BHUMAHMUE!
Ecnn naponb BBeAEH He BEPHO — amnepmeTp nepengeT B pexum PABOTA.
Ecnn naponb BBeAeH BEpHO - amnepmeTp nepenget B pexum KOHOUIYPALIUN.
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PucyHok 4.1 - JQuaepamma yposHel KoHghuaypayuu U Hacmpoek
4.4.1 KoHdurypmupoBaHue npubopa

Mocne nepexoga B pexuMm KOHWUrypauum Ha UuUMPOBOM AWChiee MOSBUTCA Ha3BaHWE YPOBHS
koHdpurypauum: Al...LOAD. BeibpaTb COOTBETCTBYIOLMNIA YPOBEHDb KNaBnwamm «3Had. A» 1 «3Hay. ¥y,

Mocne BbIBOpa HYXHOrO YPOBHS HYXHO HaXaTb KpaTKOBPEMEHHO knaeuily noateepxaeHus [O]. Mocre
3TOro Ha gucnree nosiBUTCA HOMEp W Ha3BaHWe napameTpa.

BbibpaB Heobxoaumbln napameTtp knasuwamu [A], [V], ANA u3MeHeHUs 3HayeHusd napameTpa
HeobXoaMMO CHOBa KpaTKOBPEMEHHO HaxaTb knasuwy [O].

Ha pgucnnee B mMmuzawweM pexvme YCTaHOBUTCA 3Ha4eHWe napameTpa BbIOPaHHOroO MyHKTa MEHIO:
Hanpumep, «0001».

C nomouwbto knasuw [A], [V], npy HeobxoaumOCTW, NMPOU3BECTM M3MEHEHME 3Ha4eHWs BblOPaHHOro
napameTpa, kpaTKoBpeMeHHo HaxaTb knasuily [Q] — npuBop cHoea nepeiifeT B pexum BeIGopa napameTpa.

C nomoubto knaeuw nporpammupoBaHns [A], [ V] ycTaHOBUTE crneayrowmn HeobXxoaMMbI ANS U3MEHEeHUst
NYHKT MEHI0, U T.4. MOKa Bce HeobxoanMble napameTpbl Ha AaHHOM YPOBHE KOHUrypaummn He 6yayT U3sMeHeHb!.

Ona Toro 4Ttobbl BepHYTbCA K BbIOOPY YPOBHSA KOHUrypauuu, HeobxoAMMO HaxaTb W yAepxusBaTb B
TeueHmne 2 cekyHa knasuwy [O].

Janee BbIOpaTb criegylownii ypoBeHb KOHAUrypaumu, KOTOPbIA HYXXHO W3MEHWTb, W MOBTOPUTL
BbILLEN3MOXeHHble onepaunn. M Tak go Tex nop, noka He OyayT M3MeHeHbl BCe HyXHble napameTpbl.

Bbi3BaTtb ypoBeHb SAVE «5FuE» M coxpaHuTb BCce M3MEHEHHbIE 3HAYEHUS B SHEPTOHE3aBMCUMON NamsiTy.
[Mpu coxpaHeHun napameTpoB B 3HEPrOHE3aBUCUMON NaMATW BbIXOL U3 pexuma KOHdurypauum ocylecTBnseTcs
aBTOMaTNYECKN.

Ecnn wn3MeHeHHble napaMeTpbl HEe HY)XHO COXpaHsTb B 3JHEpProHe3aBWCMMON naMaTv (napameTpbl
COXPaHSATCA B ONEepPaTUBHOW NaMSATH), BBIXOA M3 pexuma KOHUrypaumm ocyecTBnaeTca AnutenbHbim, 6onee 3-x
cekyHa, HaxaTuem knasuiwin [O] 1nm no McTedeHn BpeMeHN 2-X MUHYT.

4.4.2 HazHa4yeHue ypoBHen KOHdUrypauumm

Tabnuya 4.1 - HazHadeHue u uHOUKayusi yposHel KoHguaypayuu

HasHa4yeHue ypoBHA HasBaHue UHauvkaumsa

HacTpornka napameTpoB aHanoroBoro Bxoga AIN1 H 17 ,'
HacTpoiika napameTpoB aHanorosoro AOT H t
BblxoAa 0
HacTpoika napameTpoB OUCKPETHOIO DO1 d t |
BblxoAa O i
HacTtponka napameTpoB curHanmsawumu ALRM H L N
Abcumcchl ONOpHbIX TOYEK NMHeapusauum LNX1 L |
aHanoroBoro BXoaa mny |
OpavHaTthl ONOPHbIX TOYEK NIMHeapu3aumm LNY1 L n 1:! ,l
aHanoroBsoro Bxoga

Kann6poBka aHanorosoro Bxoaa CLI1 E L | ',
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[MpodomkeHue mabnuyp! 4.1 - HasHadyeHue u uHOUKayusi yposHel KoHguaypayuu

Koppekuusa aHanorosoro sxoga COR1 E or ',
Kanubposka aHanoroeoro Bbixoga AO CALO E H L D
OOwWwue cucTemMHble HaCTPONKM SYS S ':’ S

CoxpaHeHne napameTpoB SAVE 5 H LJ E
3arpy3ka napameTpoB LOAD L 0 H Dl

B pganbHeliwem no TeKCTy pyKoBOACTBA MAET ccbinika Ha napameTp B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHne YPOBHA, a YY — Homep nyHkTa meHio (cM. npun. ).

4.4.3 PaspelwieHue KoHcpurypupoBaHusa amnepmetpa no cetu ModBus. 3anucb
napameTpoB B 3HEpProHe3aBUCUMYIO NamsTb. 3arpys3ka napameTpoB U3 3HeproHe3aBUMCUMOW
namsaTu

KoHdurypupoBaHne amnepmeTpa NpoM3BOAUTCS Kak C NepeaHen naHenm amnepmeTpa, Tak 1 No NpoToKomny
ModBus (RTU) (B cnyyae 3aka3a onuuu uHTepderica). Yepes mHTepdeinc KoHUrypupoBaHue npov3BoamuTCsS C
nomMoLLbio nporpammMHoro npunoxenns MUK-KoHdurypatop (pacnpoctpaHsetca 6ecnnaTtHo).

Ons Toro 4tobbl n3bexaTb He CaHKUMOHUPOBAHHOIMO W3MEHEHWS MapameTpoB KOHdUrypauum 4yepes
WHTEPdENC CYyLLEeCTBYET ypo8eHb 3auwjumbl AOCTYNa K peructpaMm kKoHdwurypauuu. 3anpetuTb unm paspelumTb
OOCTYN K 3TMM perncTpamMm MOXHO C BEPXHEro YPOBHS, a Takke B PeXMMe KoHdUrypaumum amnepmMmeTpa.

4.4.3.1 PaspeweHune KoHdurypmposaHus no cetn ModBus

PaspelueHus koHdurypuposaHus no cetn ModBus pa3peluaetca Ha BepXHEM YpOBHE 3amnuCblo B PErucTp
16 3HayeHns «1». Ecnn B aToM pernctpe Haxogutcs «0», TO KOHMIypupoBaHME Ha BEPXHEM YPOBHE 3anpeLuyeHo.

C nepepHen naHenu amnepMeTpa paspelleHne MpOorpaMmMMpOBaHNA OCYLLECTBNSETCH Ha YpOBHe
KoHpurypauum LOAD npu Bbibope napametpa LOAD.00=0001.

HeobxoaMmMo NOMHWUTBL, YTO MNOCMe 3arpy3kn KoHdurypauum no cetu, HeobGxoaMMo cgenaTb 3anucb
napameTpoB B SHEPro3aBMCMMOW NaMATW.

4.4.3.2 3anucb napaMeTpPoOB B 3HEProHe3aBMCUMYHO NamMATb

3anncb NapaMeTpoB B 3HEProHe3aBUCUMYIO NaMsTb 7pou38odumcs criegyowmum obpasom:

1) npousBecTn moanduKaLmio Bcex HeobXxoaMMbIX NapamMeTpoB.

2) ycTaHOBWTb 3Ha4eHne napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuuy [O].

4) Ha gncrninee MAPAMETP nosiBatca cumBonbl "Su u", ykasbiBas O TOM, YTO NPOMCXOAWUT onepauus
3anncu B 9HEProHe3aBUCUMYHO NaMSThb.

5) nocrne ykasaHHbIX onepauui bygoeT npomsBedeHa 3anuCb BCEX MOAMMPULMPOBAHHLIX MapaMeTpoB B
3HeproHesaBncumyto namsaTb. [ocne nposegeHus 3anucu napameTpoB Npubop nepengeT B pexum PABOTA. MNocne
3anuncu napameTp SAVE.O01 aBTomaTtmyeckn yctaHaBnmBaetcs B 0000.

4.4.3.3 3arpy3ka napameTpoB U3 3HepPro3aBUCUMON NaMsTn

[ns 3arpy3kn napaMeTpoB HACTPOEK NoNb3oBaTens Heobxoaumo:

1) yctaHoBUTL 3Ha4eHusa napametpa LOAD.01=0001,

2) HaxaTb knasuwy [O],

3) Ha gucnnee MAPAMETP nosiBATca cumBonsl " Ld u", yka3biBas O TOM, YTO NPOMCXOAWUT onepauus
3arpys3ku nornb3oBaTeNbCKUX HACTPOEK.

4) nocne yka3aHHbIX onepauun OyaoyT 3arpyxeHbl BCe Morb3oBaTenbCKkue HacTpowiku. [Mocre 3arpysku
napameTtp LOAD.O01 aBTomaTn4eckn yctaHaBnmsaetcs B 0000.

4.4.4 3arpy3Kka 3aBOACKMX HAacTpoeK amnepmeTpa

Ons 3arpy3ku napameTpoB HacCTPOWKW NPEAnpUSTUS U3roTOBMTENS (YCTaHOBKA 3aBOACKMX 3HAYEHWN No
yMonyaHuio) Heobxoammo:

1) yctaHoBUTL 3HayeHus napameTpa LOAD.02=0001,

2) HaxaTb knaeuwy [O],

3) Ha gucnnee NMAPAMETP nosBaTtca cumBonbl "Ld F", ykasbiBas O TOM, 4YTO mpoucxoguT onepauus
3arpy3ku 3aBOACKUX HAaCTPOEK.

4) nocne ykasaHHbIX onepauuy OyayT 3arpyxeHbl BCce 3aBOACKME HacTpomnku. [Nocne 3arpy3ku napameTp
LOAD.02 aBTomaTunyeckn yctaHaenmaaetcs B 0000.

Heo6xodumo noMHUmMb:

1) 4yTO nocne 3arpyskM HacTpoek npu HeobXoAUMMOCTM HeobXOo4MMO MPOM3BECTU 3anUChb NapameTpoB B
3HEproHesaBUCKHMYIO NMamsiTb (CM. pasgen 4.7.6), B NpOTMBHOM cCriydae 3arpyxeHHass uHdopmauuss He Oyget
COXpaHeHa Mpu OTKIIOYEHUN NUTaHNS aMnepmeTpa;

2) nocne 3arpysku 3aBOACKUX HAaCTPOEK, HAaCTPOKKM nonb3oBaTens 6yayT NoTepsiHbl;
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3) ecnu 3anucb B MamsiTb HE MPOM3BOAUMACL, TO MOCHE BbIKIMIOYEHUS MUTAHUS, B MaMsATW OCTaHyTCs
CTapble HAaCTPOMKH.
4) 3aBofiCKME HACTPOWKM NOMNb30BaTENb U3MEHNUTL HE MOXET.

5 KanubpoBka n npoBepka npubopa

Kanubposka npubopa ocyLiecTBnsercsa:

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

- IPU CMeHe Tuna curHana,

- MPU NOArOTOBKE K NoBepke (kannbpoBke).

5.1 KanubpoBka aHanoroBoro Bxoga

KanubpoBka amnepmeTpa MPOU3BOAMTCS MOCME MOATOTOBKW - YCTAHOBMEHUS COOTBETCTBYHOLLMX
pe3ncTopoB Ha Moayse Bxoaa (Tabn. 5.1) u koHUrypaummn napamMeTpoB aHaNoroBbIX BXOAOB (CM. NpunoxeHue I).

B pexume KoHpurypauumn yctaHoBuTe cnegytoLine napameTpbi:
- TMN aHanoroBoro BXoAHoro curHana (nyHkT meHio AIN1.00),
- HWKHUI Npeden pasmaxa wkansl (MyHKTel MeHio AIN1.01),
- BEPXHUW npefen pa3maxa Lwkanbl (nyHkTel MmeHto AIN1.02).

1) MNogkniounte Kk aHanorosomy Bxody Al amnepmetpa VIMNM-3 06pasuoBbii UICTOYHMK MOCTOSAHHOIO TOKa
cormacHo cxeme, npeAcTaBneHHon Ha puc. b.1.

2) Pexxnm KannbpoBKU HaYanbHOro 3HaYeHUs LUKanbl N3mMepeHns

YctaHoBuTe Ha gucnnee nyHkT [CLI] "KanmbGposka ananorosoro Bxoda All", HaxmuTe knasuily [0] "
yctaHoBute [00] "YcTaHoBKa HauvanbHOrO 3HaveHus aHanorosoro Bxopa Al1". YcraHoBuTe npu nomoLim
kanuBpaTopa BENMUYMHY cUrHana, cooTeeTcTaytoLLyo 10% ananasoHa. HaxmuTte knasuiy [O)].

Bo3moxHbI ABa BapuaHTa KanubpoBku:

- py4yHas kanubpoBka - Haxkumas knasuwn [A] nnm [ V], ycTaHoBMTE Ha gucnnee 3HavyeHve B TEXHUYECKNX
eanHuLax, cooTeeTcTBylolee 10% ananasoHa. Haxmute knasuiy [O];

- aBTOMaTnyeckasa kannbposka — HaXXMUTe ogHOBpeMeHHO knasuwiv [A] v [ V]. Mpu 9TOM AOMKHBI HaYaTb
OOHOBPEMEHHO MUratb amnepmeTpbl curHanusauum A u V. [OBTOPHO HaXXMUTE OAHOBPEMEHHO knasuwn [A] un
[V]. Ha pncnnee gonmxHo 3admkenpoBaTbCs 3HaveHne, cootBeTcTBytowee 10% avanasoHa.

3) Pexxnm KannbpoBKM KOHEYHOTO 3HaYEHMUS LKambl M3MepeHnst

YctaHoBuTe [01] "YcTaHoBKa KOHEYHOro 3HadeHust aHanorosoro Bxoga Al1 (kaHan 1)". YcTtaHoBute npu
nomoLLM kanubpaTopa BEeNNUMHY CUrHana, cooTeeTcTaytoLLyto 100% Ananasona. Haxvute knasuuy [O].

MNMpoBeauTe kanMBPOBKY aHaANOMMYHO NYHKTY 2.

4) Ina 6onee ToYHOW KanMBpPOBKM kaHana NnoBTopuTe onepauun 1 — 3 HECKOSbKO pas.

Heob6xodumo nomMHumpb, 4YTO MOCMNe nNpOBedeHVs KanmbpoBKM HeobxoauMo Mpov3BECTU 3anuchb
napameTpoB B 9HEProHe3aBUCUMYIO MamATb (B MeHI0 KOHdurypaumm yctaHosuts [SAVE.01] = 0001), B npOTUBHOM
cnyyae BBeAeHHas nHgopmaumsa He ByaeT coxpaHeHa Npu OTKIIOYEHUN MUTaHUS amnepmeTpa.

3AMEYAHUA 10 OFEPALUSIM KAJINBPOBKU

B npouecce py4How kannbpoBku He TpebyeTcs TouHoro paBeHcTBa curHanoB 0% v 100% amanasoHa.
Hanpumep, MOXHO npoBoavTb kanubpoeky ans curHanoB 2% u 98% pAwanasoHa. BaxHo nvwb TO, 4TOOBI MO
LUMPOBOMY amMnepmMeTpy YCTaHOBUTb 3HAYeHVEe, MakcumanbHO 6rnn3koe K yCTaHOBIIEHHOMY 3HAYeHW0 BXOAHOro
curHana.

Ons noBbILWEHMA TOYHOCTU W3MEPEHMS BXOAHbIX AHANOroBbIX CWUrHanoB [OMyCcKaeTcs KanvbpoBKy
Npou3BoanTb ANs BCeW Lienu npeobpa3oBaHns curHana ¢ y4eToM BTOPUYHBLIX Npeocbpa3oBaTenei CurHanos.

Hanpumep, ana BxogHon uenu: Oamyuk — npeobpasosamesns — amnepmemp WIMM-3 WCTOYHUK
06pasuoBoro curHana noakmnoyaeTcs BMECTO AaTyuka, a onepauust kanMbpoBKM BXOOHOIO CuUrHana npovusBoauTcs
Ha amnepmeTpe UTMM-3.

Ho B aTom cnyyae Heo6xo4MMO NOMHUTb, YTO BO3MOXHA TONbKO pyvHasi kanmbpoBska!

Tabnuua 5.1 - MNonoxeHue rnepemMbi4eKk ons ycmaHOo8KuU duarnasoHa U3MeHeHUs1 8XOOHO20 cueHasa

BxoaHow curHan MonoxeHne nepemblyku XT1
OT01Apgo1A 5-6

O10.25A 0025A 3-4
OT05Am05A 1-2
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5.2 KanubpoBka aHanoroBoro Bbixoga

KannbpoBka aHanoroBoro BbixoAa MPOW3BOAUTCS NOCME MOATOTOBKW - YCTAHOBIEHWUSI COOTBETCTBYHOLLMX
nepembl4ek Ha Moayne Bbixoga (cM. puc. 5.1 n Tabn. 5.2).

YpoBeHb kanubpoBkM aHanoroBoro BbiIxoga umeeT Tpu napametpa. [Napametp CALO.00 ncnonb3yetcs
AN MHAMKaLMKM aHanorosoro Bbixofa B %. MeHss 3HavyeHne aToro napameTpa, MOXHO NPOBECTU MPOBEPKY BbIXOAA.

MyHktel CALO.01 n CALO.02 wucnonb3yloTcs Ans KanubpoOBKUM HayarbHOTO M KOHEYHOro 3Ha4veHus
aHanorosoro BbixoAa. [opsAoK kKanMbpoBKX CReayLLUIA:

1) Mopkniounte K aHanorosomy Bbixody AO amnepmeTpa oGpasLoBbIi U3MepUTESbHbIN npubop —
MURNIYaMNepMeTp NMOCTOSIHHOTO TOKa.

2) B pexvme koHdurypaumm yctaHoeute napametp CALO.01 "KanubpoBka HavanbHOro 3HayYeHus
aHanoroeoro Bbixoga AO".

3) Haxumasa knaBuwwm [A] wnmn [V] ycTaHOBUTE BenMYMHY BBIXOOHOIO CWUrHana no munnvamnepmeTpy
paBHyto 0 MA (nnn 4 mA), cooTBeTcTByOLWYO 0% AnanasoHa, B 3aBUCUMOCTU OT UCMOSHEHNS KaHana.

4) HaxaTb knasuuy [Q].
5) YctaHoButb napameTp CALO.02 "KannbpoBka KOHEYHOrO 3Ha4YeHUst aHanoroeoro Bbixoga AQ"

6) Haxvmasa knasuwm [A] vnu [V] ycTtaHOBMTE BENWYMHY BBIXOOQHOIMO curHana no MunnuamnepmeTpy
paBHyto 5 MA (1nn 20 MA), cooTeeTcTByOLWYO 100% AnanasoHa, B 3aBUCMMOCTM OT UCMOSTHEHMS KaHana.

7) Haxatb knasuwy [O].

8) Ins 6onee ToYHOM kKanNMBPOBKM KaHana LMKIMYECK NOBTOPUTE OMepaLmio HECKOMbKO pas.

Heobxodumo noMHUMB, 4TO Nocne NpoBeaeHns kanubpoBkn HEOBXOAUMO NPOM3BECTM 3anNUChb NapameTpoB
B OHEproHe3aBUCHMYIO NaMsATb, B MNPOTMBHOM Cllyyae BBedeHHas WHdopmauus He OydeT coxpaHeHa npu

OTKIIOYEHUN NUTaHNA amnepmMmeTpa.

Tabnuua 5.2 - Tunbl amyuKkos, rMoMOoXeHUs nepeMbl4eKk U pekomeHOyemble npedernbi kanubposku 0718 pasHbIX MUo8 8X0OHbIX
cuzHanoe

Monoxexne MpepenbHbIe 3HAYE€HUA BXOQHOro
Tun nepembiyku JP1 Ha MpenenbHble MHAMUMPYEMble 3Ha4YeHUsA NpU curHana npv kanubpoBke npuéopa
Bbixog4a | nnaTe aHanoroBoro kanubpoBke npubopa HavanbHoe KoHeuHoe
BbIXo4a 3HaveHue 3Ha4YeHue
0-5 mA [2-3] 0 0 MA 5MA
0-20 MA_| [1-2] unu B yCTaHOBJ‘Igll-IOHI.:;Il)(lTOe(:(.l?VIL/IoeCKVIX eguHuuax O mA 20 mA
4-20 mA | [1-2] 4 mA 20 mA

[Tnama aHano208020 8bixo0a

 [ooc

3 2 1

PucyHok 5.1 — lMonoxeHue nepembidek Ha Modysie aHano208020 8bixoda

6 TexHn4yeckoe obcnyxnBaHue

6.1 O6wme ykasaHusA

TexHU4ecKkoe obcnyKuBaHue 3aKnioyaeTcs B NpoBeAeHUM paboT Mo KOHTPOSIO TEXHUYECKOTO COCTOSIHMS 1
nocregyowemMy YCTpaHEHUIO HEOOCTaTKOB, BbISIBMEHHbIX B MpOLEecce KOHTPOns;  npodunakTuyeckomy
06Cny>KMBaHWIO, BbINOMTHAEMOMY C YCTAaHOBMEHHOW NMEPUOANYHOCTLIO, ANTMTENBHOCTLIO U B ONpederneHHOM MOopsaKe;
YCTPAHEHWNIO OTKA30B, BbLINOMHEHWE KOTOPbIX BO3MOXHO CUNaMu MepcoHana, BbIMOMHSIIOWEro TEXHUYECcKoe
obcnyxnBaHue.
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6.2 Mepbl 6e3onacHocTH

MNpeHeOpexxeHne MepamMmu NPefOCTOPOXKHOCTUA U NMpaBUIlaMU 3KCNnyaTauMm MOXeT cTaTb NPUYUHON
TpaBMUPOBaHWA NepcoHana unv noBpexaeHus oéopyaoBaHus!

Onsa obecnevyeHus Ge3onacHOro Mcnonb30BaHUA OGOPYyAOBaHUSI HEYKOCHUTENbHO BbINOJNIHAWTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ UIMM-3 ecTb nopaxatollee OENCTBME ISMEKTPUYECKOro TOKa.
MICTOYHMKOM OMaCcHOCTM eCTb TOKOBEAYLUME YaCTu, KOTOPbIE HAXOAATCS NOA4 HanpsXXeHneMm.

6.2.2 K oakcnnyataumm amnepmeTpa [OMycKaloTca nuua, uMmelowue paspelwleHne ans pabotel B
anekTpoycTaHoBKkax HanpshkeHnem o 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTauuy B NOJIHOM ob6beMme.

6.2.3 OkcnnyaTaumsa amnepmeTpa paspellaeTca Npu HanMyuuyM WHCTPYKUUKM MO TexHuke Oe3onacHocTw,
YTBEPXOEHHOW  MpeanpusTneM-noTpedbutenem B YCTAaHOBIIEHHOM MOPSAKE W y4MTbIBalOWEN —cneumduky
NpYMEHEHNa amnepmMeTpa Ha KOHKpeTHOM obbekTe. [lpyM MOHTaxe, Hanagke W akcnnayatauum Heobxoammo
pykosoacteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTmyeckme paboTbl [OMKHbI MPOBOAUTLCA MNPU  OTKIIHOYEHHOM
3NEKTPONUTaHUN.

6.2.5 lMpu pa3bopke amnepmeTpa AN yCTPaHEHUS HeucrnpaBHOCTEN NpuOOp AOMKEH OblTb OTKMIOYEH OT
CeTUN SNEeKTPONUTaHUs.

7 XpaHeHue U TpaHCNoOpPTUpPOBaHMe

7.1 YcnoBusa xpaHeHUs1 amnepmeTpa

7.1.1 Cpok xpaHeHus B noTpebutensckon Tape - He 6onblue 1 roaga.

7.1.2 AmnepMeTp [OIKEH XPaHUTbCA B CyXOM W BEHTUIMPYEMOM TMOMELLEHUM Npu TemnepaTtype
oKpyxatowero Bosgyxa oT MuHyc 40 °C go nmoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6es3
KoHAeHcauwumn Bnaru). [laHHble TpeboBaHWA ABMATCA PEKOMEHAYEeMbIMU.

7.1.3 Bo3gyx B NOMeLLEHUN He [OSKeH copepaTtb Mbiv U MPYMEecKH arpeccuBHbIX NapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTU: ra3os, CoAepXaLlnx CEPHUCTbIE COeQNHEHNS UM aMMMaKk).

7.1.4 B npouecce XpaHeHUs WM 3KCMfyaTauuMu He Knagute Tshkenble npegmeTbl Ha npubop u He
nopBepraiTe €ro HWKakoMy MeXaHW4eCcKOMY BO3OEWCTBMIO, TakK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCa U
NnoBpeAnTbLCS.

7.2 YcnoBus TpaHCNOPTUPOBAHUA aMnepMeTpa

7.2.1 TpaHcnopTMpoBaHWe aMrnepmeTpa B ynakoBke MPeAnpusTUS-U3roToBUTENs OCYLLECTBNSETCA BCEMU
BMOAMM TpaHCNoOpPTa B KPbITbIX TPAHCMOPTHBLIX CpeAcTBax. TpaHCNopTUpoBaHMe camoneTammn AOMMKHO BbINOMHATLCA
TOIMbBKO B OTanfMBaeMbIX repMeTU3MpPOBaHHbIX OTCEKaX.

7.2.2 AmnepmMeTp OOSKEH TpaHCMNOpPTMPOBAaTbCH B KIMMAaTUYECKMX YCMOBUSX, KOTOpble COOTBETCTBYIOT
ycnosusm xpaHenus 5 cornmacHo TOCT 15150, Ho npu gaeneHun He HuWxke 35,6 klMa n TemnepaType He HKe MUHYC
40 °C nnu B ycnoBusix 3 Npn MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems norpy3o-pasrpy304HbiX paboT 1M TPaHCMOPTUPOBaHWM 3anakoBaHHbIN Npubop He AormKeH
noaBepratbCs Pes3kMM yaapaM U BIUSHUIO aTMocdepHbIx ocapkoB. Cnocob pasmelleHnss Ha TpaHCMOPTHOM
cpencTBe AOIMKEH UCKMoYaTh NepemMeLleHne amnepmeTpa.

7.2.4 Tepeq pacnakoBblBaHWEM Mocrie TPaHCMOPTUPOBAHNSA NpW OTpuLaTenbHON TemnepaType amnepmeTp
HeobXxoaMMO BbiepaTb B Te4eHne 3 4yacoB B ycroBusix xpaHeHus 1 cornacHo FOCT 15150.

8 rapaHTMM n3rotoBuTens

8.1 TlNpousBoguTenb rapaHTMpyeT COOTBETCTBME amnepmeTpa TexHudeckum ycnosusam COY [MPMK-
407:2015. Mpu He cobniogeHun notpebutenem TpebGoBaHWI YCNOBUIA TPAHCMOPTUPOBAHMWS, XpaHEHUs, MOHTaxa,
Hanagky u aKcnnyatauum, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPeOUTENb NULLIAeTCs NpaBa Ha rapaHTuto.

8.2 [apaHTUMHBLIN CpPOK 3KcnnyaTaumuM - 5 net co AHA OTIpy3ku amnepmeTpa. [apaHTUNHbBIA CPOK
aKcnnyataumMm amnepMeTpoB, KOTOPbIE MOCTaBMASATCA HA 3KCMOPT - 18 MecsiLueB CO AHA NPOCMNefoBaHMsA UX Yepes
roCy4apCTBEHHYIO rpaHuly YKpauHbl.

8.3 Mo goroBopeHHOCTU ¢ NoTpebutenem npeanpusTUe-u3roToBUTENb OCYLLECTBIAET nocrnerapaHTUnHoe
TEXHUYECKOe OOCNYyXMBaAHWE, TEXHUYECKYID MNOAOEPXKKY N TEXHUYECKME KOHCYNbTauMu MO BCEM BuAAM CBOEW

npoayKuuu.




19

MpunoxexHus

NMpunoxeHune A - NabapuUTHbIe U NpUCOeAUHUTESIbHbIE
pa3mepbl UMM-3

Pasmepbi yughpoeozo uHOUKamopa: MAPAMETP
* o |
’. 20
L‘i‘f ‘

13
Pucyrok A.1 — BHewHul 8ud amnepmempa UMNM-3
Bud Bud Bud
c3adu c6oky criepedu

I — “®

106

|
135 max (moHmamHaa anybuHa)

PekomeHdyemass monuwjuHa wyuma om 1 00 5 mm.

PucyHok A.2 - [abapumHblie pa3mepsbi

Pasmemka omeepcmuii Ha wjume

! 150 min

100 min

= L - . 45 +0,6

PucyHok A.3 - Paamemka omeepcmuli Ha wjume



20

NMpunoxeHue b - NopgknioyeHne amnepmeTpa. Cxembl
BHELWHUX COeAUHEHUN

MpunoxeHue b.1 NMogknioyeHne BHeWHUX curHanoB K amnepmetpy UMM-3

TpaHaucTop
Pene -------------------
EEEEEEEE
Mrawe | UTUT U UL UL X2
_— ~220V oM nci not I I A 18
o R CCOD R I
—— TpaHaucTop + %l FS"‘B{
L
N
L :
N
a) Al+DO
L
N
L
N
b) AI+AO

PucyHrok b.1 - [NodkmoveHue sHewHux yenel K amnepmempy UIMM-3:
a) MoOKMYeHUe NpuU ycr08uU 3aka3a onyuu OUCKPemHoeao 8bixo0da;
b) nodknroyeHue npu ycrnosuu 3akasa onyuu aHaro208020 8bIX00a.

MpunoxeHune b.2 PekomeHpaumm no NOAKMYEHUIO ANCKPETHbLIX CUTHaNoB

MpunoxeHue bB.2.1 PekomeHAauMu nNO NOAKMIOYEHUIO WHAYKTUBHOW Harpy3ku Aans
MexaHu4yecKoro pene

B uenax nepeMeHHOro Toka AnA MOAKMIOYEHUS WHAOYKTMBHBIX Harpy3ok K AWMCKPETHOMY peneriHOMy
BbIXOAHOMY CUrHany pekoMeHayeTcs ncnonb3oBatb RC-geMndmpytoLyto Lenoyky.

Mpumep Takow cxembl M306paxeH Ha pucyHke b.2.

PekomeHayeTca ans uenen nepeMeHHoro toka HanpsbkeHveM 220 B Bmecto RC-uenovku ucnonb3oBatb
Bapuctop CH2-1 Ha HanpsixeHve 420 B. lpumeHeHne BapucTopa MO3BONSAET NPeAoTBpaTUTL HE TOMbKO
WHOYKTUBHbIE HaBOOKMW, HO M noracuTb GomnbluMe BCMMECKU curHana, BO3HUKalLWMe B CUMOBbIX LEnsx NUTaHus ot
apyroro obopynoBaHus.




roe, R1 - peauctop MJIT-1-39 Om-5%;
C1 - koHgeHcaTop K73-17-630B-0,1-0,5 mk®-10%;
RH - uHaykTMBHas Harpyska.
PucyHok b.2 — Cxema noOktoHeHUs1 UHOYKMUBHOU Hagpy3KU K MeXaHU4YeCcKoMy perie

MpunoxeHue b.2.2 PekomeHpaumMm no noaKNO4YeHUI0 TPaH3UCTOPHbIX BbIXOA0B

Mpu noaknYeHMN WHAOYKTUBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTopbl, COneHouabl M T.M.) K
OMCKPETHBIM TPaH3MCTOPHBIM BbIXOAaM perynatopa, Bo usbexaHue Bbixoda U3 CTPOs BbIXOQHOTO TpaH3ucTopa 13-
3a OonbLIOro TOKa CaMOVHAYKUUW, napannenbHo Harpy3ke (obmoTke pene) Heobxooumo YycTaHaBnvMBaTb
6nokupytowmii auoa VD — cm. pucyHok B.1. BHewHun gmon ycTaHaBnuMBaTb Ha KaXAoM KaHare, K KOTOPOMYy
NOAKMNoYeHa NHAYKTMBHAS Harpyska.

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 nnu aHanornyHbl, paccyuTaHHbIA Ha
obpaTHoe HanpsixeHne 100 B, npsimon 1ok 0.5 A.

MpunoxeHue Bb.3 Cxema nogknioveHua nHtepdenca RS-485

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

L po 1200m

R1
A+ RS485
RZ[] :I—‘
rY 5
B-
ceveefeeat LU
RGND
Y , A+ B- A+ B- A+ B-| po32npuGopos | At B- A+ B-
RS232nm USB 01 02 03 30 31
“nm-3 [uTm-111B|  |MTM-111 MTP-8 MMK-21

PucyHok B.5 - OpeaHu3auyusi uHmepgelicHol ces3u Mex0y KOMIMbIOMePoM U amiepMempamu unu KoHmporsniepamu

1. K komnbloTepy moxeT ObiTb nogknioyeHo Ao 32 npubopos, BkMtoyas npeobpasoBaTtens MHTepdencos
Br-485 (BrNn-52).

2. O6wasn gnuHa kabenbHOW NMUHUM CBA3M He [oSbkHA npesbiwatb 1200M. 3aBUCMMOCTL MaKCUMarbHOWM
OTNWHbBI IMHUN CBA3WN.

3. B ka4yecTBe kabenbHOW NMUHWMKU CBA3M NPeanoYTUTENBHO UCMNOSb30BaTh 3KPAaHNPOBAHHYO BUTYIO Napy.

4. InvHa oTBeTBNEHUN Lo 4OMKHA ObiTb KAk MOXXHO MEHbLLEN.

5. K uHTepdencHeiMm Bxogam npubopoB, pacnonoXeHHbIM B KPaWHWX TOYKax COEAMHUTENbHOW NWMHWUM
HeobXoAMMO MOAKMIYMTE ABa TepMUHarnbHbIX pesuctopa conpoTtmeneHnem 120 Om (R1 n R2). lMogknioyeHne
pe3ucTopoB k amnepmetrpamMm unu koHTporniepam NeNe 01 — 30 He Tpebyetca. lMogkntoyeHne TepMUHarbHbIX
pes3ucTopoB B 6rioke npeobpasoBaHusa nHTepdericos bIN-485 (BMiA-52) cmotpute B PO Ha BIMN-485 (BINA-52).

MogkniovyeHne TepMuHanbHoro pesuctopa B amnepmeTrpe WIMM-3  ocyulectBngeTca C  NOMOLbIO
nepembidkn JP3 (cm. puc. 5.1, ctp. 19), pasmelleHHON Ha nnaTte npoueccopa BHYTPW amnepmeTpa. 3amkHyToe
coctosiHne JP3 cooTBETCTBYET NOAKMOYEHHOMY TEPMUHANBHOMY PE3UCTOPY.

MpuMeyaHnsa no ncnonb3oBaHUO MHTepdenca RS-485.

1. Bce oTtBeTBUTENM NpUEMO-NEpeaaTyYNKoB, MPUCOEOUHEHHbIE K OAHOM OOwen nepeparollent JNUHWK,
[OJDKHBI COrNacoBbIBaTLCA TOMLKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMEHUA A0MKHA ObiTb KaK MOXHO MEHbLLEN.

2. HeobxoamMMocTb akpaHupoBaHusi kabenew, No KOTOpbIM NepefdaeTcs UHOpMauus, 3aBUCUT OT OJIMHbI
KabenbHbIX CBS3E U OT YPOBHS MOMEX B 30HE NPOKNagku kabens.

3. NprMmeHeHne aKpaHUpPOBaHHON BUTOW Napbl B NPOMbILLUFIEHHbIX YCMOBUSX SABNSETCS NpeanoyYTUTENbHbIM,
MOCKObKY 3TO 06ecneymBaeT Nony4YeHne BbICOKOTO COOTHOLLEHNUST CUTHAN/LWLYM U 3alUMTy OT CUHAA3HOM NOMEXN.
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKUNN

MwukponpoueccopHbin amnepmetp UIMNM-3 moxeT o6ecneynTs BbINOHEHNE KOMMYHUKALMOHHOW (OYHKLUN
no uHtepdeincy RS-485, nossonswolien KOHTponupoBaTb M mMoauduUUMpoBaTb €ro napameTpbl Mpu MNomoLum
BHELLHero yCTponcTea (KoMnbloTepa, MUKPOMPOLIECCOPHOWN CUCTEMbI YpaBreHuns).

NHTepdeic npegHasHayeH ans KOHMUIyprpoBaHusi npubopa, AN UCNONb30BaHKsA B Ka4yecTBe yAaneHHoro
npubopa Npu paboTe B COBPEMEHHLIX CETSX YNpaBreHus U cGopa MHgopmauun (npuema-nepegadn KomaHg u

ganHbix), SCADA cuctemax u T.0.

MpoTtokonom cBa3n no nHtepdency RS-485 asnsaetca npotokon Modbus pexum RTU (Remote Terminal

Unit).

Onsa

paboThl

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

Heobxoanmo YCTaHOBUTb CKOPOCTb obmMeHa paHHbIMK mexagy amnepmetpom u [1K,

Mpu obmeHe No nHTepdencHOMy kaHamny CBA3W, eCcrnv NPOoUCXoauT nepefada AaHHbIX OT aMmnepMmeTpa B
ceTb, Ha nepegHen naHenn ATM muraet amnepmetp IHT.

HocTtynHele pernctpbl amnepmeTpa UMNM-3 npuBeaeHsl B Tabnvue B.1.
Hoctyn k pernctpam nporpaMMMpOBaHUS U KOHUrypauuu paspellaeTcs B Crlyyae 3anucu B perncrp
paspeLueHus nporpammupoBaHms Nel6 3HauyeHus "1", 3HauYeHne KOTOPOro MOXHO M3MEHUTL Kak C NepeaHel naHenm

amnepmetpa UIMM-3, Tak u ¢ IMNK.

MpunoxeHue B.1 [locTtynHble peructpbl amnepmeTtpa UMNM-3

Tabnuuya B.1 — [JocmynHble peaucmpsbl amnepmempa UMM-3

g gs ©
eE5 g
5 ,§ g g G ®opmar MyHkr HaumeHoBaHue napametpa [Ovana3oH n3meHeHus
£20 c (mecATUYHbIE 3HaYeHUA)
ITE o AaHHbIX MEeHHo
o
ece°
Peructp naeHTMdmKkaLmum aMmnepmeTpa: % aD)EC (sriaqiene
03 0 INT SYS.03 Mn.6anT - ko (Mogenb) amnepmeTtpa 91 DEC, P P .
Cr 6ai 6 31 DEC 1F 5B HEX (no-6aitTHo)
T.6aliT - Bepcusi nporp. obecneveHust 3191 DEC (no-6aiitHo)
03 /06 INT I'Iﬁgssj::ﬂ 3HayeHue namepsiemon BenuuuHbl PV1 OT MuHyc 9999 1o 9999
03 /06 4 BYTE Bbixog DO Pervctp coctosiHust auckpeTHoro Bbixoga DO1 0 — oTKM., 1 — BKI.
03 /06 INT Mepenrisa CoCTOsIHME KBUTUPOBaHUS 0 — He KBUTMPOBAHO
naHernb 1 — KBUTUPOBAHO
03 7 INT Mepenrss CocTosiHME curHanmaauum (cM. npumeyaHme 6)
naHenb
03/06 8.9) FLOAT MepenHsas 3HayeHune N3MePAEMOit BeNMINHI PV1 (c OT MuHyc 9999 A0 9999
naHenb nrasBatoLLen 3ansTomn)
03/06 16 BYTE LOAD.00 PaspelueHve nporpaMmmpoBaHuns (1) ~ 3anpelLeHo,
— paspeLueHo
03 /06 18 INT AIN1.00 Twvn aHanoroBoro BxofgHoro curHana Al1 Ot 0000 go 0009
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 LMppoBOro OT 000,0 g0 060,0*
dunbTpa BXxogHoro curHana Al1
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[MpodomkeHue mabnuyekl B.1 — JocmynHbie peeucmpbi amnepmempa UMNM-3

03/06 28 INT AINL.05 MakcumanbHas AnNMTenNbHOCTb UMMNYTbCHON OT 0000 A0 005,0*
nomexu BxogHoro curHana Al1
03/06 34 INT COR1.01 | KoathduumeHT koppekuny (cmeuiere) OT MuHyc 9999 A0 9999
BXO4Horo curHana Al1
03/06 48 INT DOT1.00 Jlorvka paboTbl AnckpeTHoro Bbixoga DO1 Ot 0000 go 0006
00,00* — cTatnyeckumn
03 /06 52 INT DOT1.02 Twn curHana guckpeTtHoro Bbixoga DO1 00,01 — 99,99* —
VMNYNbCHbIN
B onanasoHe wwkanbl
03 /06 (54.55) FLOAT DOT1.03 Yctaska MIN guckpeTtHoro Bbixoga DO1 BLIGPAHHOTO TUNA AATYMKA
03/06 | (58.59) | FLOAT DOT1.04 | Ycraska MAX anckpeTHoro Bbixoga DO1 B Ananasone wkans!
BblIGpaHHOIo TUNa gatyvka
03/06 (62.63) FLOAT DOTL1.05 'vcTepesuc BeixogHoro yctpoinctea DO1, DO2 OT MuHyc 9999 go 9999
KonnuyecTBo y4acTkoB nuHeapusaumm BXOGHOIO 0000-0039 — ansa 1-ro 6noka
03/06 97 INT AIN1.06 curHana Al1 0000-0019 — gns 2-ro 6noka
03/06 | 99-118 INT LNX1.00-19 | AADCUMCCHI ONOPHLIX TO4EK NUHeapU3aLym Ot 00,00 o 99,99
BXoAHoro curHana Al1
03/06 | 139-158 INT LNY1.00-19 | OPAVHaTLI ONOPHBIX TOYEK NMHEapU3aLMM OT MuHyc 9999 A0 9999
BXOAHOro curHana Al1
03/06 200 INT CLI1.00 3HauyeHne KanMbpoBKM HaYanbHOIO 3HAa4YEHUs! OT MHYC 9999 710 9999
wkanbl 1 n 2 bnoka
03706 202 INT cLIL01 3HauveHne KanmbpoBKN KOHEYHOIO 3HaYEeHUst OT MuHyc 9999 A0 9999
wkanbl 1 1 2 6rnoka
03/06 204 INT CALO.01 3HaveHwne kanubposku MIN 1 MAX aHanorosoro OT MUHYC 9999 A0 9999
Bbixoga AO
3HayeHne KOppeKLMU NokasaHui gaTymka
03/06 206 INT SYS.13 TEpMOKOMINIEHCALIMM OT MuHyc 9999 no 9999
03 217 INT SAVE.O1 CoxpaHeHue nosb3oBaTeNbCKUX HAaCTPOeK 0000, 0001 — 3anucatb
03 218 INT SYS.02 TaI/IM-?yT Kagpa 3anpoca B CUCTEMHbIX TakTax OT 0001 70 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBon agpec (Homep amnepmeTpa B cetu) Ot 0000 go 0255
03 220 INT SYS.01 CkopocTb 06MeHa Ot 0000 oo 0012

MpumeyaHus.

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

2. AmnepmeTtp UMNM-3 obmeHnBaeTcs gaHHbiMu no npoTokony Modbus B pexume "No Group Write" — ctaHaapTHbI
npoTtokon 6e3 noaAepXku rpynnoBoro ynpasneHNs AUCKPETHLIMM CUTHanamu.

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

4. (*) NaHHOe uncno npeAcTaBneHo B perucTpe UenbiM 6e3 aeuymanbHOro pasgenutens (3anstoi). Hanpumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcsa uncno 600.

5. PerncTp 16 «Pa3peweHue npospamMmMuposaHusi», B Criy4ae yCTaHOBKW €ro 3HayeHusi B «1», paspeluaeT nameHeHue
KOHpurypaumoHHbix pernctpoB No 18-210. YcTaHOBKY «Pa3peweHue rnpogpaMmupo8aHUsi» MOXHO OCYLLECTBUTbL C MepCcoHarnbHoOm
OBM wunun ¢ nepegHen naHenu amnepmeTpa (ypoBeHb LOAD.00). MNpu Hanuuum B 16 pernctpe «O» AOCTYNHbI ANS M3MEHEHWs
TOMbKO PErncTpbl onepaTMBHOrO ynpasnexust 1-15, a octanbHble ANs YTeHus.

6. MobutHoe nNpeacTaBneHne peructpa curHanusaumnmn 7 (PV — namepsiemast BENMUNHa):

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

[ [ e | 1 [

®-kkogq 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 ®opmaT kaxgoro 6anTa, KOTOpbIM NPMHMMAETCA U NepefaeTcAa npuéopamum, crneayrLWnn:

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

Kagp Modbus coobuieHuns cneayoLwmin:

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

DATA
k x 8 BITS

CRC CHECK
16 BITS

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

B.2.2 Device Address. Agpec ycTpoincTBa
Agpec amnepmeTtpa (slave-yctpovictBa) B cetn (1-255), no kotopomy obpawaetca SCADA cuctema

(master-ycTpoicTBo) co cBoUM 3anpocoM. Kora yaaneHHbii npuGop NnocbinaeT CBOi OTBET, OH pa3MeLLaeT 3ToT ke
(coBCTBEHHBIM) agpec B 9TOM norne, YTobbl master-ycTpolMcTBO 3Haro, kakoe slave-ycTpoiicTBo oTBeuyaeT Ha 3anpoc.




24

B.2.3 Function Code. ®yHKUMOHaNbHbIN KOA onepauuu

WUIMNM-3 nogaepxuBaeT crnegytoLine QyHKUNK:

Function Code

DyHKUMUA

03
06

YteHue pervctpa (oB)
3anucb B 0MH peructp

B.2.4 Data Field. None nepeaaBaemMbix AaHHbIX

Mone paHHbIX coobuwenuns, noceinaemoro SCADA cuctemon yaaneHHoMmy npubopy, COAepXUT
no6aBoyHO MHdOpMaLmio, kKoTopas Heobxoauma slave-ycTporcTBy Ana geTanusaummn dyHkumn. OHa BKNOYaeT:

® HavanbHbIN agpec perncTpa n KoMYecTBo perncTpoBs Ana dyHKumn 03 (4TeHne)

® afpec pernctpa n s3HaveHue aToro permctpa ans yHkumum 06 (3anuce).

Mone AaHHbIX COOBLLEeHMS, MOCkINIaeMoro B OTBET yAaneHHbIM NPUBopoM, COAEPXUT:

® Konu4ecTBo 6anT oTBETa Ha yHKUMIo 03 1 cogepmmoe 3anpaluvBaeMbiX PerncTpos

® afpec perucTpa un 3HadeHue atoro peructpa ansa dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHMs1 KOHTPONbHOW CYMMbI

3HayeHne 3TOro Monsa - pesynbTaT KOHTPOMS C MOMOLLbI LUKMyeckoro mabbitoyHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmunpoBaHna coobueHus (address, function code, data) nepepaiollee YCTPOWCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobueHus. MNprnemHoe ycTponctBo paccumteiBaeT CRC kof
nNpuHATOro coobLleHns n cpaBHuBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 370 o3HavaeT
YTO MMEeeT MeCTO KOMMYHUKaLUMOHHasa owwnbka. YCTPOWCTBO He BbINOMHAET AENCTBUWA U HE JaeT OTBET B criyyae
o6HapyxeHusa CRC owmnbku.

MocnepoBartensHocTb CRC pacyeToB:

1. Barpyska CRC peructpa (16 6uT) egnHuuamm (FFFFh).

. Uckntovatowee UM ¢ nepebimn 8 6uT Garta coobLieHus n cogepxumbivm CRC perucrtpa.

. CoBur pesynbTaTta Ha oavH 6uT BNpasgo.

. Ecnu cosuraemein 6ut = 1, ncknovarowee UMM copepxumoro peructpa ¢ A0O01h 3HaveHnem.
. Ecnn casuraembi 6ut Hynb, NoBTOPUTL LWar 3.

. MoBTopaTh Warn 3, 4 n 5 noka 8 caBuros He OyayT METb MECTO.

. Ucknrouatowee UINKU co cnegyowmumm 8 6ut 6anta coobuueHus n cogepxumbim CRC pernctpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce 6anTbl coobleHns He obpaboTatoTcs.

. KoHeuHoe cogepxvmoe pernctpa 1 6yget 3HaueHMeM KOHTPOIbHOW CYMMbI.

Koroa CRC pa3smelyaeTtcs B koHUe coobueHus, mnagwuii 6ant CRC nepegaetcs nepBbIM.

OOONOODSWN

MpunoxeHune B.3 ®opmaTt komaHAa

YTteHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowwimii hopmart ucnonsdyetca Anga nepegayn sanpocos ot MK 1 oTBeToB 0T 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 — konu4ectBo 3anpalimBaemblx permctpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 peructpos, amnepmeTp UMNM-3 B oTBEeTE OrpaHNMYMBAET MX KONMYECTBO A0 NepBbIX 16-

TW PErUCTPOB.

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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OtBeT 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 onpeaerneHHoe 3HadeHue B pernctp. Write to Single Register (06)

3anpoc un 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

MpunoxeHune B.4 PekomeHgaumm no nporpaMmmMmmpoBaHnio ooMeHa AaHHbIMU C
amnepmeTtpom UMM-3

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 Tabnuua napameTpoB
amnepmeTpa UMM-3

Tabnuya I"— CeodHas mabnuya napamempos gonbmmempa NIMM-3

Enn- 3Hau.
MyHKT HULbI nanasoH U3MeHeHus no- Lar name- -
y! MapameTp u A Paa MpumeyaHue
MEHI0 n3me- napameTpa yMmorn- HeHus Aen
peHus YaHUIO

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 BLIKI.
Lmdposoro 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. ypoBHUM LNX1 n
NHeapusaumm LNY1
ycraska MIN TeXH Mnagwwi
07 TEXHOMorn4yeckon ' OT MuHyc 9999 fo 9999 020,0 A4
eq. paspsa
curHanusauum
YctaBka MAX . C yyeTom geunm.
08 TEXHOMOrM4Yeckon TEXH. OT MuHyc 9999 1o 9999 080,0 Mnagwmi 13.7.1 pasgenutens
en. paspsig
curHanusauum
09 | 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
aHanoroBbIM Bbixogom AO
o1 HanpasneHue BbIXOQHOrO 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 BbIOPAHHOIrO UCTOYHMKA
03 curHana, pasHoe 100% e ' OT MuHyc 9999 no 9999 100,0 afﬂ aHarnoroBsoro curHana.
BbIXOLHOro curHana A paspaA
| o
DOT1 (dok /) Kondurypaums BeixogHoro yctponcrtea DO1*
0000 - BbIxof,
ynpaBnsieTcs no
nHTepdpency
0001 — Gonbiue MAX 0001-0004 -
oTHocuTensHo MIN—
0002 — mexbuwe MIN MAX cooTBeTcTBYIOLLEMO
0003 - B 30He MIN-MAX Do, yroul
0004 - BHe 30HbI MIN-MAX y
0005 — DO cpaborTaer,
Toruka paboTbl BLIXOAHOTO (oTHOCUTENBHO MIN— MAX -
00 . 0001 0001 ecnv napameTp BbiigeT
ycTtponctea DO1 cooTBeTcTBYHOLLEero DO)
3a pamku
0005 — 0606LLeHHas o
3.7.4| TexHonorn4yeckon
curHanusauusi
curHanusaumm
0006 — He ucnonb3yeTcs,
0006 — ecnu 3akasaH
BbIXOZ OTKI >
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-3

Enun- 3Hau.
MyHKT MapameTp HULbI [Onana3oH nameHeHus no- Llar name- | pas- Mpumeyanme
MeHIo u3me- napameTtpa yMmorn- HeHusA Aen
peHus YaHUIO
00,00 — ctatuyeckumn
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.
(aMHamunyeckmn)
03 | Ycraeka MIN DO1 TexH. | B Ananasoke Wikans! 020,0 000,1 |3.7.4
en. BblIBpaHHOro TMNa garymka
04 | Ycraka MAX DO1 TexH. | B Ananasore Wikans! 080,0 000,1
en. BblGpaHHOro TMna garymka
05 | Mverepesuc seixonroro TEXH-— 1 OT MuHyc 9999 Ao 9999 001,0 000,1
ycTponctsa DO1 eq.
] = <
ALRM (H L ~ 1) HacTponka napameTpa oToOpakeHUA CUrHanusauum
KeButnposaHue
00 MapameTp oToGpaxeHus 0000 — 6e3 KBUTMPOBaAHMS 0000 0001 KNaBULICH [A] Urn vepes
curHanusagum 0001 — c kKBUTUpOBaHNEM uHTEpdeiic

LNX1 (|'_ mnu |') AGcuucchl ONOPHbLIX TOYEK NIMHeapu3aluMu curHana, nogaBaemMoro Ha
nepBbii PYHKLUNOHaNbHbIN 6/T0K HOpManM3auum 1 MacluTabupoBaHuUs

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 % O7 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 ONOpPHLIX TOYeK NMHeapU3aLm
MOHaNbHbIV 6MOK HOPManM3aumm

n CurHana, nogaBaemoro Ha
n MaCLLITa6VIpOBaHVIﬂ

OpauHaTa HavanbHoro

00 3HauveHus (curHan B ;eXH' OT MuHyc 9999 no 9999 0000
TEXHUYECKNX eANHMLIAX) A-
01 OpgauHata 01-ro yyacTtka ;ZXH' OT MuHyc 9999 no 9999 0000
02 OpguHaTta 02-ro yyactka TExXH. OT MuHYyCc 9999 o 9999 0000 Mnaauwmia 3.7.2
eq. paspsg
TEXH.
18 OpgauHata 18-ro yyacTtka en OT MuHyc 9999 no 9999 0000
19 OppaunHata 19-ro yyacTtka ;ZXH' OT MuHyc 9999 no 9999 0000
] ] - <
CLI1 (L L ' i) KanmbpoBKka curHana, nogaBaemMoro Ha nepsbi PyHKLMOHarNbHbIA 6M0K
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

KUWOHanNbHbIN 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 (cmeLeHue) curHana 1-ro e ’ OT MuHyc 9999 no 9999 0000 000,1 Wnanumpyet A
6noka A
r |
CALO (L RL 0) KannbpoBka aHanorosoro Bbixoga (AO)
00 TecT aHanoroBoro Bbixoga | %
Kannbposka HavanbHoro
01 3Ha4YeHus aHanoroBoro %
Bbixoga AO 52
Kannbposka koHe4HOro
02 3Ha4YeHMs aHanoroBoro %
Bbixoga AO
SYS ( 54 5) O6LwWue cucTeMHble HAaCTPOUKMU
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTKmMoYeEH OT

BOJIbTMETPaA B CeTVI)

cetn
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[TpodomkeHue mabnuuybl I'— CeoOHas mabnuya napamempos gosibmmempa UIMM-3

Enun- 3Hau.
MyHKT MapameTp HULbI [Avnana3oH n3meHeHus no- Lar name- | pas- Mpumeuanme
MeHI0 u3me- napameTtpa 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 | Mawm-ayr kaspa sanpoca Ot 0001 0 0200 0006 0001 1 TaKT = 250 MKC
CUCTEMHBIX TaKTax
Kop amnepmeTpa u Bepcus
03 nporpaMmMHOro 16.39
obecneyeHus
04+13 | JaHHbIE NYHKTbl HE NCMONb3YHTCS
SAVE (5HuE) CoxpaHeHune napameTpoB
00 CnyxebHas nHdopmaums
3anuce napameTpoB B 0000
01 3HeproHe3aBnUCUMYO 0001 — 3anucaTs 4.4.3
namsiTb
|
LOAD (L o Hd) 3arpyska napameTtpos
Paspeluervne
0000
00 nporpaMMmMpoBaHust 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 UCNOJ1b3yeTCA.
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INucTt perncrtpaumm nameHeHun

Homepa nuctoB (cTpaHuu) Bcero Bxogswmit Ne
Nam nmcTos Ne conposomarou;ero Moan Oata
- B AOKy- HOKymeHTa [OKyMeHTa 1 fata .
Mawme- 3awme- Ho- MeHTe y
HEHHbIX HEHHbIX BbIX
1.00 30 ver.16.01 MapukoT | 18.05.2016
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1.01 30 ver.16.39 MNpuBeneH B cootBeTcTBNE C | MapukoT | 06.06.2016
HOBOW NPOLLMBKON 0.4.
1.02 29 ver.16.39 McnpasneHo npunoxexne Mapwukot | 13.09.2016
B.1 O.A.
1.03 29 ver.16.39 VicnpaeneHbl HETOYHOCTH B MapukoT | 23.01.2017
TekcTe 0.A.
1.04 29 ver.16.39 BHeceHbl yTOYHEeHUs B koA CnaBsik 15.11.2017
3akasa AA.




