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HacTosillee pyKOBOACTBO MO 3KcnfnyatauuMuM npegHasHavyeHo ANs  O3HAKOMIEeHUd 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  HaCTOSALUMM  PYKOBOACTBOM MO  9KChnyatauuu
amnepmeTtpa UTMM-3.

MpeHebpexeHne Mepamy MPEAOCTOPOXHOCTM U MNpasBunamu
JKCnnyaTauum MOXeT CTaTb NPUYNHON TPaBMUPOBaHWSA NepcoHana unm
nospexaeHnsa obopyaosaHus!

B cBA3M ¢ noctosHHOM paboTon MNo CcoBepLUEeHCTBOBaHUIO
usgenusi, MOBbILAKWENA ero  HageXHOCTb M ynydlwawolwen
XapaKTepPUCTUKM, B KOHCTPYKLMIO MoryT ObITb BHECEHbI
He3HauMTeNbHblEe U3BMEHEHMS!, HE OTPaXKEHHbIE B HACTOSILLIEM M3OAHUN.

1 OnucaHue amnepmeTpa

1.1 HasHayeHue amnepmeTpa

Mpubop WUMM-3 npeactaBnsieT coboit HOBbIN KNacC COBPEMEHHbIX LMMPOBLIX aMNEPMETPOB C AUCKPETHLIM
BbIXOAOM.,

AmnepmeTp UMM-3 nossonset obecneynTb BbICOKYIO TOYHOCTb M3MEPEHNS TEXHONOrMYeCKoro napameTpa.
OmnuyumensHol ocobeHHocmbto amnepmetpa WIMM-3 aBnseTca Hanvuve TpPexXypOBHEBOW rarbBaHW4eCKON
N30NAUMM MexXay BXOAAMM, BbIXOA4AMM U LIeNbio MUTaHWS.

AMnepmeTp npegHasHayveH Kak Ans aBTOHOMHOrO, Tak W Afs KOMMMAEKCHOro ncnomnb3osaHua B ACYTI B
HepreTuke, MeTannyprum, XMMM4eCcKkon, NULLEBOWN 1 APYrMX OTPACNAX NPOMBILLFIEHHOCTU U HAPOAHOM XO3AWCTBE.

Amnepmemp UTMNM-3 npedHa3Ha4YeH:

* U1 U3MepeHns AEeACTBYIOLLEro 3Ha4YeHNA TOKa 3/IEKTPUUECKOW CeTH, KaK HeNnoCpeACTBEeHHOo,
TaKk M 4yepe3 TpaHchoOpMaTop TOKa, 06paboTkM M OTOOpaKeHWUs! ero TeKylwlero 3HaYeHUst Ha BCTPOEHHOM
YyeTblpexpaspsagHoM L poBoOM aucnnee,

® B 3aBMCMMOCTM OT 3akasa amnepMeTp (POpMUPYET BbIXOOAHOW OUCKPETHbIA UMW aHamnoroBblA CUrHan
ynpaBneHnsl BHELWHUM WCMNOMHUTENbHBIM MexaHu3moM, obecneunBasi COOTBETCTBEHHO AWCKPETHOE YnpaBrieHune
UnNn YHKUMIO PeTPaHCMUCCUN B COOTBETCTBUM C 3aaHHON NONb30BaTENEM NOrMKon paboTsl,

e amnepmeTp opMMpyeT CuUrHamnbl TEXHONMOIMYEecKoW curHanusauun. Ha nepepgHer naHenu umetoTcs
amnepmMeTpbl  ANS  CUrHanuM3auuMu  TEeXHOMOTMYECKUM OMnacHbIX 30H, CUrHanbl MNPEBbIEHNS  (3aHWKEHUS)
perynmpyemoro unv namepsiemMmoro napameTpa,

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

1.2 O603Ha4YeHMe amnepMeTpa Npu 3aKase U KOMMJIEKT NOCTaBKU
1.2.1 AMnepmeTp obo3HavaeTcs cneyowmm o6pasom:

UNnm-3-AA-D,
roe:

AA — Kkog BXOQHOro aHanoroBoro curHana:

1-070.1001A,

2-010.250025A,

3-0105005A,

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

D - Kon BbIXOAHOro MOAYNA:

0 — moayrnb OTCYTCTBYeET,

T — ANCKPETHBIN TPaH3UCTOPHbLIN BbIXOA,

P — OMCKpeTHbIN penenHbin BbIXOS,

1 — aHanoroBbIn curHan ot 0 oo 5 MA,

2 — aHanoroBbI curHan ot 0 go 20 MA,

3 — aHanoroBbIvi curHan oT 4 go 20 MA,

4 — aHanoroseln curHan ot 0 go 10 B (Mo oTtaenbHoMy 3aka3sy - Npubop HacTpauMBaeTCsi Ha BbIXOOHOM
curian 0-20 MA 1 Ha pa3bem BnanBaeTcs HopMupyroLwmi peanctop 499 Om).
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BHumaHme! [lpu 3akase npuBopa HeoGXoOAMMO YKasbiBaTb €ro MofiHoe oGOo3Ha4YeHue, B KOTOPOM
NPUCYTCTBYIOT TUMbI aHANOrOBOro BXOAa, aHarNoroBoro UM AMCKPETHbIX BbIXOAO0B.

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

[Mpn 3TOM M3roTOBNEHUIO N MOCTaBKE NOTPEOUTENIO NOANEXUT:

1) amnepmMeTp TeXHONOrM4Yecknii MukponporeccopHbii UMM-3,

2) aHanorosbii Bxog Al1, kog 03 — nepemeHHbIv Tok oT 0.5 1o 5 A,

3) kog 3 — aHanoroBbIv curHan ot 4 0o 20 mMA.

1.2.2 Komnnekt noctaskv amnepmeTtpa UMM-3 npuseaeH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku amnepmempa UINM-3

0O603Ha4eHune HanmeHoBaHue Konu4yectBO

MPMK.421457.070 Amnepmetp UTMM-3 1
MPMK.421457.070 PO PykoBOACTBO MO 3KcnayaTaumm 1*
MPMK.421457.070 NC | Macnopt 1
M3-02 KomnnekT KpenexHbIX 3aXXUMHbIX 9N1eMEHTOB 1
231-108/026-000 Pasbem ans noaknoYeHns BHELWHNX BXOOHbIX U BbIXOAHbLIX Lenewn 1
231-103/026-000 Pasbem ceteBoit (220 B) 1
231-131 Pbl4yar MOHTaXHbIN 1
* - 1 aKk3eMnnap Ha Ntboe KONNMYEeCTBO aMnepMeTPOB NPKW NOCTaBKe B OAVH agpec

1.3 TexHU4YeCcKue xapakTepucTUKM amnepmeTpa

1.3.1 AHanoroBbI BXOOAHOW CUrHan

Tabnuya 1.3.1 - TexHuYyeckue xapakmepucmuKuU aHasio208020 8X0OOHO20 cuaHana

TexHun4yeckas xapakTepucTuka 3HaveHue
KonnyecTtBo aHanorosbix BXo40B 1
Twvin BXogHOro aHanoroBoro curHana o1 0.1 00 1A,
o1 0.25002.5A,
ot 0.5005A,
OT BHELLUHEro TpaHcdopmaropa Toka
Paspewatuwas cnocobHocTb ALIM <0.0015 % (16 pa3psgos)

Mpenen nonyckaemor OCHOBHOW NpuBeAeHHOM

[v)
NorpeLIHoOCTN N3MepPEHNsi BXOOHbIX NapaMeTpoB <04 %
Mpenen gonyckaemor 4ONONHUTENBHON
MOrpeLlHOCTH, BbI3BAHHOW N3MEHEHNEM <02%/10°C
TeMnepartypbl OKpY>KawLLen cpeapl
[Mepuopg nsmepexus He 6onee 0.1 cek
anbBaHM4Yeckasl pa3Bsiska aHanoroBoro Bxoaa Bxopn ranbBaHWYeCKM U30IMPOBaH OT OCTasbHbIX Lenew,

HanpshXeHune ranbBaHNYeCcKor pa3Bsaskn He meHee 1500 B

MNpumeuaHune. MeTponoruyeckne xapakTepucTUKM BXOAHbLIX CUTHANOB HOPMUPYIOTCA MpU AManasoHax ot
10 % no 100 %.

1.3.2 AHanoroBbI BbIXO4HOW CUrHan

Tabnuya 1.3.2 - TexHuYyecKkue xapakmepucmuKU aHarno208020 YHUGUUUPOBAHHO20 8bIXOOHO20 CuaHana

TexHu4YecKas XxapakTepucTuka 3HaueHune
KonuyectBo aHanoroBbIX BbIX0OJ0B 1 (npn ycnosuu 3akasa)
Twvin BbIXOQHOrO aHaNoroBoro curHana YHudpumumposaHHbie (FTOCT 26.011-80):

[MOCTOSAHHBIN TOK:

O1 0 MA 0o 5 MA, RH <2000 Om
OT1 0 MA go 20 MA, RH < 500 Om
OT1 4 MA go 20 MA, RH < 500 Om
HanpshkeHne NOCTOSAHHOrO ToKa:
OT10B no 10 B, RH = 2 kOm

Paspeuwatowas cnocobHoctb LIAM <0.0015 % (16 pa3psgos)
Mpenen gonyckaemor OCHOBHOW NpuBeAEeHHOM

norpeLHocT! hopMMPOBaHNS BbIXOLHOMO <02%

curHana

Mpenen gonyckaemon JONONHUTENBHON

NOrpeLLHOCTH, BbI3BAHHON U3MEHEHNEM <0.2%/10°C

TemnepaTtypbl OKpyXatlLLel cpelbl

anbBaHW4Yeckasi pa3Bsi3ka aHanoroBoro Bbixoda Bbixoa ranbBaHWYeCcKM N30MpoBaH OT OCTanbHbIX Lienew,
HanpshkeHve ranbBaHM4Yeckon passaskn He MeHee 500 B




1.3.3 [IuCKpeTHbIe BbIXOAHbIE CUTHasbI

1.3.3.1 TpaH3UCTOPHbIN BbIXOA

Tabnuya 1.3.3.1 - TexHU4YeCcKUe xapakmepucmuku OUCKPEeMHbIX 8bIXO0HbIX MPaH3UCMOPHbLIX CU2HaI08

TexHnyeckasa xapakrepucTmka

3HayeHne

Konnyectso ANCKPETHbIX BbIXO40B

1 (npu ycnoswuu 3akasa)

Tun BbIXxoaa

OtkpbiTbin konnekTop (NPN TpaHsucTopa)

MakcumanbHoe HanpsiKeHne KoMMyTaumm

< 40 B nocTosAHHOro TOKa

MakcumanbHbIV TOK Harpy3kn Kaxkgaoro Bbixoga

< 100 MA

CwurHan noruyeckoro "0"
CwurHan normndeckonm "1"

Pa30MKHyTO€ COCTOAHME TPAaH3NCTOPHOIO Kr4a
3aMKHyTOG COCTOSAHME TPAH3UCTOPHOIO Krk4a.

Bug Harpysku

AKTVBHas, MHOYKTUBHAaA

"anbBaHM4eckas pa3BdA3Kka ANCKPETHOro Bbixoaa

BbIxoa ranbBaHNYeCcKn N30NMPOBaH OT OCTarbHbIX Lienen,
HanpsHXeHWe ranbBaHN4YeCcKon pa3Basku He meHee 500 B

1.3.3.2 PenenHbiNn BbIXo4

Tabnuya 1.3.3.2 - TexHU4eckue xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX penieliHbIX CU2Hanoe

TexHuYeckasa xapaktepucTuka

3HauveHune

Konnyectso ANCKPETHbIX BbIXO40B

1 (npu ycnoswuu 3akasa)

Twvn BbIXOOA

[Nepekntovatouime KOHTaKTbl pene

MakcumarnsHoe HanpsikeHne KOMMyTaLmm
nepeMeHHOro Toka (gencTByoLlee 3HayeHme)

220B

MakcumanbHoe 3HayeHne nepemMeHHOro Toka

< 8 A nNpun pe3ncTMBHOW Harpyske
< 3 A npu nHgyktusHon Harpy3ske (cos@=0,4)

MakcumansHoe HanpsaXeHne KommvyTauum
MOCTOAHHOIO TOKa

oT5Bao30B

MakcumarnbHoe 3Ha4YeHue NOCTOAHHOTO Toka Npw
KOMMYyTaLWN Pe3UCTUBHOM Harpyskomn

oT10MA oo 5A

CwurHan nornyeckoro "0"
CwurHan normndyeckon "1"

Pa30MKHyTO€ COCTOSAHNE KOHTaKTOB pene
3aMKHYTOe COCTOAHME KOHTAaKTOB pene

FanbBaHn4eckas pa3BdA3Kka ANCKPETHOro Bbixoaa

Bbixoa ranbBaHWYeCKM N30MMpoBaH OT OCTalbHbIX Lienew,
HanpsbKeHWe ranbBaHNYecKon pasBsaskm He MeHee 1500 B

1.3.4 NocnepoBaTtenbHbIN NHTepdenc RS-485

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku rnocredosamesibHo20 uHmepgetica RS-485

TexHun4Yeckasa xapaktepucTuka

3HaveHue

KonnyecTtBo npnemonepenaTymkon

[o 32 npuemonepegaTymka Ha OGHOM CErMEHTE

MakcumanbHas AnvMHa NiMHUK B npenenax ogHoro
CerMeHTa cetun

[o 1200 meTpoB

[nana3oH ceTeBbix agpecoB

255

Bua kabensa

BuTas napa, 9KkpaHvMpoBaHHasi BUTas napa

[MpoTokon cBsi3n

Modbus pexvm RTU (Remote Terminal Unit)

"anbBaHM4eckas pa3Bsika

OTcyTcTBYET

1.3.5 dnekTpnyeckue paHHbIe

Tabnuya 1.3.5 - TexHuyeckue xapakmepucmuKU 3/1eKmponumaHusi

TexHUYeckasi XxapakTepucTuka

3HauyeHue

HanpsixeHvne nuTaHnsa NepeEMEHHOro Toka

~oTr100B pno242B,50 Iy

MoTpebnsiemas MOLLIHOCTb

4B-A

3awmTa 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 pa3mepsbl (BxLLUxI)

48 mm x 96 MM x 106 Mm

MoHTaxHas rnybuHa

135 MM max

Bblpes Ha naHenu

45%0.8 x 9208 \ym

KpenneHue kopnyca

B anekTpowmTax

TemnepaTypHbI AnanasoH

-40 °C ... +70 °C




[MpodomkeHue mabnuyel 1.3.6 - Ycnosus akcrinyamayuu

rpynna 4 no NOCT 22261, oTHocUTeNbHasa BNaXHOCTb A0
90% 6e3 koHageHcaumu 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 3aWuThbl IP30

Macca < 0.25 kr

1.3.7 Mo cToMKOCTM K MexaHuyeckomy BosgencTsuio amnepmetrp WIMNM-3 oTtsBevyaeT wucnonHeHuo 5
cornacHo FOCT 22261.

1.3.8 CpenHee BpeMs HapaboOTKM Ha OTKa3 C y4€TOM TEXHUYECKOTro 06CMNyXMBaHWS, pernameHTUpoBaHHOIO
pyKOBOACTBOM MO 3KCnnyaTaumu, - He meHee Yyem 100 000 yacos.

1.3.9 CpepnHee Bpemsi BoccTaHoBIeHNUs1 pabotocnocobHocTn UMM-3 — He 6onee 4 yacos.

1.3.10 CpegHun cpok akcnnyataumm — He meHee 10 ner.

1.3.11 CpegHun cpok xpaHeHus — 1 roa B ycnoswusx no rpynne 1 FOCT 15150-69.

1.3.12 Usonsauus anektpudeckux uenen WMNM-3 oTHoCMTENBHO Kopriyca 1 mexay cobon npu temneparype
okpyxatowen cpeapl (20 + 5) °C n oTHocMTENbHON BNaxHOCT Bo3ayxa A0 80% BbiAEpPXMBAET B Te4eHNE 1 MUHYThI
OeNcTBME MCNbITATENBHOrO HanpsXXeHns cuHycoupanbHow dopmbl yactoton (50 + 1) Ty c AgercTByOWMM
3HayeHunem 500 B.

1.3.13 MwuHMManbHO [JOMNYyCTMMOE 3MeKTpUYeckoe COMpOTUBMEHME M30NAUMM  Mpu  TemnepaType
okpyxatowen cpeabl (20 + 5) °C n oTHocuTenbHOM BnaxHocTh Bo3ayxa Ao 80% coctasnseT He meHee 20 MOwm.

1.4 CpeacTBa U3MEpPEHUA, UHCTPYMEHT U NPUHAAJIEXKHOCTHN

MepeyeHb NpUHaANEeXHOCTEN, KOTopble HEOBXOAUMbI AN KOHTPOMS, PerynupoBaHusi, BoINOMHeHUst paboTt
no TeXHUYECKoMy obCnyxunBaHuio amnepMeTpa, npuseeHsl B Tabnuue 1.4 (cornacHo ACTY MOCT 2.610).

Tabnuua 1.4 - lNepeyeHb cpedcme usMepeHuUsi, UHCmpyMeHma u rnpuHadnexHocmed, Komopbie Heobxodumbl rMpu obcyxueaHuu
amnepmempa NMM-3

HaumeHoBaHVe cpeacTB M3MepeHUs,
M HasHauveHve
WHCTPYMEHTA U NPUHAANEXHOCTEWN
1 AmnepmeTp yHuBepcanbHbin L300 M3mepeHne BbIXOQHOTO curHana
2 OucbdepeHumnanbHbin amnepmeTp B1-8 3agaTyvk curHana m usmMepeHune BbIXOOHOMo CuMrHana
3 MeraommeTtp 94108 VI3mepeHne conpoTnBEHNS M30MALMM
4 TMHUEeT MeaguLUHCKUN [MpoBepka Ka4yecTBa MOHTaXxa
5 OTBépTKa Pasbopka kopnyca
6 Msarkas 6a3b OyuMCTKa OT NbINN U IPSA3n

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka amnepmeTpa BbinonHeHa cornacHo TOCT 26828 Ha Tabnuuke ¢ pa3amepamu COrnacHo
FOCT 12971, koTopas KpenuTcsa Ha ThINbHOW CTOPOHE Kopryca npubopa.

1.5.2 MNMnombupoBaHne amnepmeTpa NpeanpuUsTUEM-U3roTOBMTENEM MPWU BbIMyCKE M3 NPOM3BOACTBA HE
npenycMOTPEHO.

1.5.3 YnakoBka amnepmeTtpa cooTBeTcTBYET Tpeboannsam FOCT 23170.

1.5.4 AMmnepmeTp B COOTBETCTBMM C KOMMMEKTOM MOCTaBKM YMaKOBaH COMMacHO yepTexam npeanpusaTusi-
N3roToBUTENS.

2 HazHayeHue. DyHKUMOHANbHbIEe BO3MOXHOCTHU

Cmpykmypa amnepmempa MWIIM-3 nocpedcmeom KoHguaypayuu Moxem 6bimb
usMeHeHa makum o6pa3om, Ymo mo2ym 6bimb peweHbI credyroujue 3ad0avyu asmomamus3ayuu:

v 'amepuTenb-amnepMeTp OAHOro napaMmeTpa ¢ curHanusaumen MUHUMYMa 1 MakcuMmyMa

v YCTPOWCTBO cUrHanusaumm, ABYXNO3MLUMOHHOIO yrpaBreHust

BHYTpeHHsii nporpammHasl namsite amnepmeTtpa WIMM-3 copepxut Gomnblloe KONMYecTBO CTaHOAapTHbIX
hyHKLMA HEOBXOAUMBIX ANA YNpaBreHUsl TEXHONOMMYECKMMU NPoLeccamMm U pelleHust GomnbLUIMHCTBA UHKEHEPHbIX
NpYKNagHbIX 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 punbTpaums (4ns ocnabneHus BIUSAHUS NPOMBILLTIEHHbIX MOMEX),

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

e MaclUTabypoBaHue LKarnbl M13MepsieMoro napameTpa,

® KOH(PUTYpUpOBaHME NOrMkK paBGoThbl BLIXOAHOMO AUCKPETHOMO YCTPOWCTBA,

® PeTpPaHCMWCCHSI BXOAHOTO aHaroroBoro napameTpa Ha aHaroroBblid BbIXO YCTPOCTBa (B criyyae 3akasa
onumu aHanoroBoro Bbixoaa AQ) n MHoroe Ap.

AmnepmeTp NIMM-3 koHburypmpyeTcs npu NnoMoLLmM nepeaHen naHenu npubopa nnu yepes nHrepderic RS-
485 (npotokon ModBus).
MapameTpsbl KoHPUrypaumm amnepmetpa UMNM-3 coxpaHaoTca B SHEProHe3aBMCMMON NaMsITU.

3 KoOHCTpyKUMAa amnepmeTpa U npMHUMn padoTbl

3.1 KoHcTpyKUuMa amnepmeTpa

Ha nepegHein naHenv amnepmeTpa pa3meLleHbl:

- LUndpposon gncnnen,

- WHankaTtopsbl yctaBok MIN-MAX TexHonormyeckomn curHanusaumm,
- NHarkaTop COCTOSIHNS OUCKPETHOrO BbIXOAA,

- MHamkaTtop paboTbl MHTEPdENCa,

- Knaevwwn nporpammmpoBaHums.

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

N3amepeHHoe
3HayeHne
BXOAHOro T MHavkaTopbl §
napameTpa TEXHOMOIMYeCKoW
CcurHanusauumu
Wuankatop
paboThl
MHTepdenca
Knaeuwn
WhavkaTop @" OX ) [ | nporpaMmumpoBaHus
COCTOAHUS AMHMIKPOA
OVCKPETHOro
BbIXxoAa

Pucyrok 3.1 - BHewHuti eud amnepmempa UIMM-3
3.2 HasHauyeHue uudpoBoro gucnnes
Lincbposon gucnnen amnepmetpa UMNM-3 B pexmme PABOTA wvHOouuMpyeT 3HaveHve un3mepsemMon
BEITNYMHBI.
B pexvme KOHOUTYPUPOBAHWE wumndposBon gucnnen WHAMUMPYET YpPOBEHb KOHMrypauuu, 3atem
HOMep MyHKTa MEHI0, 3aTeM, MUras, 3Ha4yeHue napameTpa BbIOPaHHOro MyHKTa MEHHO.

3.3 HasHauyeHMe cBeTOAMOAHbLIX MHOUKATOPOB

e UHankaTop A CBeTuTCs, €Ccnu 3HayeHue W3MepsieMoW BenW4YMHbI MPEBbIWAET 3HAYeHWe YcTaBKy
curHanmnsauum oTknoHeHnsa MAX.

e UHankatop V CBeTutCcH, €CnuM 3HavyeHue U3MepseMon BeriMYMHblI  MEHblle 3HayeHust  yCTaBKu
curHanuaauum otkrnoHeHnsa MIN.

e UnpgukaTop K1 CeeTtutcs, ecnu BKMYEH AUCKPEeTHbIN Bbixod DO.

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

3.4 HasHa4yeHue KnaBuLl

e KnaBuwa [A] Knasuwa "Bonble". Mpu kaxaoM HaxaTuu 3TOW KNaBWLLWM OCYLLECTBRSETCA yBennyeHue
3HayYeHuss un3MeHseMoro napametpa. [lpyu yaepxumBaHMM STOW KMNaBULWIKM B HaXaToOM
MOSIOXXEeHUN YBENNYEeHne 3Ha4eHns1 MPOUCXOAUT HEMNPEPbIBHO.




e KnaBuwa [ V]
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Knaesuwa "MeHbwe". [1pn KaKOOM HaxXaTum 3TOW KnaBULIM OCYLLECTBNAETCH YMeEHbLUEHNe
3HavyeHns u3MeHsiemoro napametpa. [lpu yaepxuBaHuM STOW KMaBULWLIM B HaXaTom

NoNoOXeHNn yMeHbLUueHNe 3Ha4eHnAa NponcxoanT HenpepbIiBHO.

e KnaBuwa [O]

Hanpuwmep,

3Ha4YeHnAa n3MeHdaemMoro napamMmeTpa 1 17.4.

3.5 CTpykTypHasa cxema amnepmetpa UMM-3

Al - BXOAHOW n3mepsiemblii

Mutanne ~ 220 B

" [ il
KOHTPONMUpyeMbIi napameTp

MocnenosatenbHbI MHTEPGENC
RS-485: koHMUrypupoBaHue, npuem-
nepepava koMaHa 1 AaHHbIX

4 N

MWKPO-
KOHTPOINEP:

- anroput™m o6paboTku
BXOAHOrO curHana;

- KOHUrypaums
M3MEPUTENbHOro KaHana;
- umpposas obpabotka
AaHHbIX

KnaBuwa npegHasHayeHa Ans Bbl30Ba MEHIO KOHdUrypauuu, Ans noaTBepXaeHust
BbINOMHSAEMbIX [AENCTBMI WNU onepauMit U Ana d¢uKcauuM BBOAUMBLIX 3HaYeHUN.
noaTBEpPXKAeHNe Bxoda B PEXUM KOHdUrypaumm,

duKcaumna BBEAEHHOro

MaHens uHarKauum n
Knasuarypbl

é» AO - AHanoroebin BbIXOA
n PetpaHcmuceus

Y S

DO - ACKPETHBIN BbIXOA,
Pa6GoTtaeT no 3agaHHou

nonb3oBarenem norvke paborsl

PucyHok 3.2 - CmpykmypHasi cxema amnepmempa UMM-3

3.6 dyHKUMOHaNbLHasa cxema amnepmetpa UMNM-3

Bnok Hopmanuaauumn
1 macwrabuposaHnus

Mogyns

Dopmuposarens
aHanorosoro ebixoaa

—= AO

TNorueckuit Gnok:

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

KOHGUrypaumm

YCTPOWCTBO
CcpaBHeHus,

—= DO

- CUrHanuaarop

Onumnn

PucyHok 3.3 - ®yHkyuoHarnbHas cxema amnepmempa UIMM-3

3.7 NpuvHUMN pab6oTtbl amnepmeTpa UIMNM-3

3.7.1 NpuHUMN paboTbl 6110Ka 06pPabOTKM aHaNOroBoro Bxoaa

B amnepmeTtpe NIMM-3 MOXHO NOAKNIOYUTL OAMH @HANOroBbIi BXOAHOW CUrHas, KOTOpbIA MpUHMMAaeTcs

d)yHKLl,I/IOHaJ'IbeIM 6rokom HOpManumsauum n MaCLIJTa6VIpOBaHWr'|.

AHanoroBble curHanbl npeobpasylotca B uUMdpoByto dopmy 1M ob6pabaTbiBaloTCA COOTBETCTBYOLLMMM
6rokamu Hopmanu3auun 1 maclTabuposaHus. Ha pucyHke 3.4 nokasaHa cxema o6paboTkm aHanoroBoro Bxoga.

UnumepepeicHbil
6800

l Qunbmp UMNYNbCHLIX

0000

0001

Modyns Hopmanu3ayuu g |
| nomex cueHana Gunsmp |
1 2 -
|
o
10074 /./1; \
[ Tp+1 [T ‘
0% | I
| AIN1.05 AIN1.01,02  Tabnuua koop |
| Mapamempsi nuHeapu3ayuu i
Kkanubposku 6 |
| i X 1Y [ =
| \
| |
I | =
| LNX1.00-19, LNY1.00-19 |
| CLI1.00, 01

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

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

PucyHok 3.4 — briok-cxema ob6pabomku aHan02080e0 8xoda
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Ha pucyHke npuHATHI cneayoLme 0603HayYeHns:

1. ®unbTp UMNYNbCHBLIX Nomex. Mcnonb3yetca AnA nogasfneHns MMNyMbCHbIX Nnomex. OnpegenseTrcs
napameTtpom AIN1.05 «MakcumanbHas AnuTenbHOCTb MMMNYNbLCHOM NoMexu». Ecnu B kakom nubo Lmkne namepeHust
TEXHOMOrM4Yeckoro napameTpa obHapyXeHo ero nsmeHeHve, To npeanonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXU U
BbIXOAHOW curHan cdpopmupyetcs (C y4eTOM  YCPEeAHEHUS U3MEpPUTENbHbIX 3HAYeHWN) MO  UCTEYEeHWUM
YCTAHOBINEHHOTO BpEeMEeHW AnuTenbHOCTM nomexu. Pabota p[AaHHOro dunbTpa BHOCMT  AOMOMHUTENbHOE
TPaHCMOPTHOE 3anasfbiBaHNe B CUCTEMY PerynnpoBaHusi, KOTOPOe paBHO BenuuvuHe napameTtpa «MakcumanbHas
ONUTENBHOCTb MMNYNbCHOW NoMexu». [o3aTomy Bcerga Hy>KHO CTPEMUTLCA MUHUMU3NPOBATb AaHHbIN napamMeTp.

2. Moaynb Hopmanusauum curHana. Mogynb HopmanusyeT BXOOHOW aHanorosbld curHan. BaxHon
yHKUMEN JaHHOTO MOAYNS €CTb KOHTPOMb AOCTOBEPHOCTU AaHHbIX. B cnyvae Bbixoga aHanoroBoro curHana Ha
10% 3a pAunanasoH, KOTOpbIA YyCTaHaBnuBaeTcsa nNpu kanubposke amnepmeTpa, MOAYMb MOCbINaeT CcurHan
amnepmMeTpy O HeAOCTOBEPHOCTUM AaHHblX B kaHamne. [lpy 9TOM ecnu curHan Hwxke Avana3oHa M3MEHEeHUs Ha
LMdpoBOM aucnnee roput £ L, Npu NpeBbILLEHUM AAHHOMO AnanasoHa Ha UMdposoM aucnnee roput £ H. B
06oux crnyyasx reHepupyeTcs cobbITUe «pa3pbiB NIMHUN CBA3UN C AATYMKOMY.

3. MapameTpbl kanubpoBku. Onpeaenstotcs napametTpamm CLL0O0 «KannbpoBka HayanbHOrO 3HaveHUs
wkansl aHanorosoro Bxoga» u CLL01 «KanubpoBka KOHEYHOro 3HayeHus LWKanbl aHanoroBoro BXxo4ay.
OnpefensaoT TOYHOCTb KaHana M MEHSIOTCA MpU 3amMeHe daTyuMka unu nepexoje Ha Apyronm Tun JaTtyuka.
MoppobHee o kannbpoBKkax aHanoroBbliX BXOAOB CMOTpUTE B pasaerne 5 AaHHOro pykoBOACTBa.

4. 3KcnoHeHuManbHbIn unbTp. PUNLTP UCNonb3yeTcAa ANs MNoAaBNeHWs MnoMeXx, a Takke Ang
nopasneHus «gpebesra» MHAMKALMM (Y4acTbiX M3MEHEHWI nokasaHus amnepmeTpa u3-3a konebaHui BXOAHOro
napameTpa). Onpeaensietca napametpom AIN1.04 «lMocTosHHast BpemMeHu undpoBoro unbTpay.

5. Moaynb macwTtabupoBaHua curHana. Mogynb nuHeapusyeT M MaclTabupyeT BXOASLWMIA CUrHan
COrnacHo 3afaHHOWM Momnb3oBaTernemM HOMWHAaNbHOW CTaTUYECKON XapaKTepUCTMKM OaTyuka, KOTOPbIN MOAKIOYEH K
AaHHomy Bxogdy. WmeHHO B 3TOM Mopyne BbiGMpaeTcs TUM MOAKMIOYEHHOro K KaHany Aartyvka. [Nonb3oBaTenb
UMeeT BO3MOXHOCTb NMMHeapn3oBaTb CUrHam no COBCTBEHHON KPUBOW NMHeapu3aLmu.

6. Tabnuua koopAuHaT nuHeapu3auum curHana. [aHHaa Tabnuua onpegensieT KOOpAMHaTh
nonb3oBaTeNnbCKON NMHeapusaunm, napameTpbl KOTOPOW 3a4aroTCst Ha ypoBHe KoHdurypauun LNX n LNY.

7. Moaynb KoppeKkLuu aHanoroBoro Bxoaa. B atom mogyne curHan, npeobpasoBaHHbIV B NpeablayLmnx
6nokax, cmellaeTca Ha 3agaHHoe nonb3osaTtenem (yposeHb COR) 3HayeHne. 3HaveHne Koppekumm cyMMupyeTes ¢
BXOAHbIM CUrHANoM WM BblYMTAETCS OT BXOAHOIO CUrHana, B 3aBMCUMOCTM OT 3HaKa KoadduumeHTa KoppekLumu.

MpumeyaHwue.
Mpu nHTepdencHom BBOAE M3MEPSEMOro NapaMeTpa HaCcTPOWKU MOAyNns HopManusauum u uUNbTPOB He
UMEIOT CMbICNA, Tak Kak curHan no nHTepdency nepegaetcs cpasy B MoAynb MacliTabmpoBaHus curHana.

3.7.2 lluHeapu3saums aHanoroBbIX BXOO40B
(DyHKLI,VIH NnHeapuns3aunmn BbINOJTHAETCA (byHKLI,I/IOHaI'IbeIM B6110KOM HOpManm3auun un MaCLUTaGVIpOBaHVIFL
J'IMHeapmau,Mﬂ AaeT BO3MOXHOCTb peaJibHOro (bl/l3|/|‘~|eCKOFO npencrtaBneHna HEeNUHENHbIX namepaembix

napameTpoB.

* C noMowbio fuHeapusayuu MOXHO M[pou3sodums peobpasoeaHue U3MepeHHO20 3HayeHusi OOHOU
gusudeckol 8enuyuHbI 8 Opyayio.

Mpu nHoukaumm nNMHeaprM3oBaHHON BENWYUHLI, ONpedenslWUMN napameTpamMy SBNATCA HavanbHoe 1
KOHe4yHOoe 3HayeHue LiKanbl (NPOLEHTHOE OTHOLLUEHWE K AnanasoHy W3MepeHusl), MOMoXeHwe AeuumManbHOro
pasgenutens, a Takke OKBUAUCTAHTHble OMOpHble TOYKM nuHeapusauun. KpuBas nuHeapu3auum umeeT
«MPENoMMEHNsI» B ONMOPHbIX TOYKAX.

3.7.2.1 NapameTpbl NMHeapu3aum
MapameTpbl NHeapusauun yHKUMOHANbLHOro 6rioka HopManM3aumMn MmaclTabupoBaHns cnegyoLme:

KoHgpueypayusi pyHKkyuoHanbHo20 6510Kka

AIN1.00 = 0009 - Twn wkanbl - NTMHeap13oBaHHasi
AIN1.06 - KonuyecTtBo y4yacTkoB NuHeapusaumm

Abcuucchbl OIMOPHbIX MOY4YeK JIuHeapu3zauyuu

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

odeHGMbl OIMOPHbIX MOY4YeK JIuHeapu3auyuu

LNY1.00 OpanHaTa HadanbHOro 3Ha4yeHus (curHan B Tex. eq. ot -9999 go 9999)
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LNY1.01 OpawnHaTa 01-ro yyacTka

LNY1.02 OppauHata 02-ro yyactka
.L.l.\l.\.(.1.18 OpawuHaTta 18-ro yyacTtka
LNY1.19 OppauHaTa 19-ro yyactka

3.7.2.2 OnpepeneHne oNOpPHbIX TOUYEK NMMHeapusauum

3.7.2.2.1 OnpederneHue Konuyecmea y4acmkoes uHeapusayuu

Mocne onpegeneHvss HeobXOAMMOro KonmMyecTBa Yy4acTKOB NUHeapu3aumm Heobxoaumo 3agaTtb ero B
napametpe AIN1.06.

Bbi6op HeobxoaMmoro konuyecTsa y4acTkoB NuHeapu3saLmm NpoM3BoanTCS M3 coobpaxeHus obecneyeHus
HeobX0AMMONM TOYHOCTU N3MEPEHNS.

3.7.2.2.2 OnpederneHue 3Ha4yeHUli ONMOPHbIX MOYEK NUHeapusayuu

Ons Kaxgoro 3HavyeHus nHauumMpyemoro BxogHoro curHana Yi (B TeXHMYeckux eauHuuax oT MuHyc 9999
0o 9999) BbIMMCAMTE COOTBETCTBYIOLLYIO (PM3NYECKYHD BEMWYMHY U3 COOTBETCTBYHOLMX YHKLMOHAMNbHbLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb TakkKe rpaduyeckm M3 COOTBETCTBYIOLLEN KpuMBOW (Mpu
HeobX0AMMOCTM MHTEPNONMpPOBaTh) U 3adaTbh 3HAYEHWEe AN COOTBETCTBYHOLLEW 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 6MoK
HopManusauuu u maclwTabupoBaHus, NpeacTaBrieHHas rpaduyecku (KpuBown)

KoHepuaypupyembie napamMmempsbi:

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 aHaueHne PeanbHas xapaKkTepucTuka, NuHeapuaosaHHas
ki A B TexXHUYeckux eauHMuax peAcTaBneHHas rpaguyecku apaKkTepucTUKa
P ipiostil o7 T T 1 S S -
750.0 & e i : ng:;m(
2-ro yqacTka x
2-i
Yo iaa 850, 0 msm e mee : S
100 %
1-i BXOAHOIC
yua:rox ' ABcumcca . ABcuucca A6cuucca | CvrHana
:/1-ro yyacrtka :/2-ro y4acrka 3-ro y4acrka_ . -
Haanshoe 20.00 60.00 99.99 X, %

3HauYeHue

PucyHok 3.5 — pagbuk nuHeapu3oeaHHO20 cugHana
3.7.3 NMNpuHUMN chopMmnupoBaHMA aHaANOroBoro Bbixoaa

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

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

B pexume macwtabvpoBaHUSA BbIXOOHOW aHanoroBbl curHan OGyaeT 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 b110Kka aHarno208020 8bi1800a 8 pexume pempaHcmuccuu
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3.7.4 MpuHUMN paboTbl AUCKPETHOrO BbixoAa

AvckpeTHbii Bbixog DO sBnsieTcs cBO60AHO-NPOrpamMMypyeMbiM, TO €CTb MOXET BbINOMHATL Pa3NUYHYO
noruky paboTbl.

MpuHUMN paboTbl Mornyeckoro ycTponcTBa MokasaH Ha pucyHke 3.7. [Ona auckpeTtHoro Beixoga DO1
3agaHa norvika pabotsl - 8 30He MIN-MAX. To ecTb Ha Bbixoge (hOpMUpPYyeTCs Normyeckas eaMHnLa, Korga BXO4HOW
curHan Haxogutcsa mexay yctaskamu MIN n MAX. 3HaveHne aTux yCTaBoK yCTaHaBMMBaeTCs B NyHKTax MeHo 03 n
04.

BbIxogHOM curHan Nnorm4eckoro yCTpomcTea MOXeT ObiTb CTAaTUYECKMM UMW UMMYMbCHBIM (AMHAMUYECKUM)
C 3afjaHHoM AnuHou wumnyneca. [pn craTu4eckoMm BbLIXOAHOM CUrHane form4eckoe YCTPOWCTBO dhopmMmupyeT
NOTMYECKY0 eAMHMLY Ha MPOTSHKEHUWM BPEMEHM, KOraa napaMeTp BXOAWUT B 30HY 3afaHHyto noruky pabotbl. MNpu
UMMYNbCHOM BbIXOOAHOM CUrHame AfvHa BbIXOAHOTO MMNynbca 3apjaeTcs B MyHkTe meHoo 02. Ha pucyHke 3.7
UMMYNbCHBIV CUrHanM n3obpaxeH cepow 3anm1BKOA CO BpeMeHeM ANNTENbHOCTM umnynbea T.

Beixog norndeckoro yctponctaa (0/1) nogaetcs Ha OUCKPETHBIN BbIXOA, KOTOPbIN DOpMUPYET COCTOSHNE
pene BbIKI1/BKI1. Takke 3HayeHWe BbIXo4a NOrMYECKOro yCTponcTBa 3anuncblBaeTcs 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 — QyHKyuoHarnbHas cxema npuHyuna pabomsr DO e pexume komnapamopa

4 Acnonb30oBaHue no Ha3dHa4vYeHuro

4.1 9KkcnnyaTauMOHHble OrpaHUYEHUA NPU UCNONb30BaHUN amnepmeTpa

411 MecTo yctaHoBku amnepmetpa UMNM-3 gomkHo oTBeyaTb criegyroLmmM yCrioBUSM:

- obecneunBaTtb yA06HbIE YCNOBUSA ANst 06CNYyXMBAHUSA U JEMOHTaXa;

- Temnepatypa W OTHOCWTENbHAas BMAXHOCTb OKPYXalwLllero BO3[dyxa [AOIPKHa COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOrO UCMONHEHUsI Npubopa;

- OKpYXXallllas cpefa He OOMkHa copepXaTb TOKOMPOBOASLLIMX NPUMECEN, a Takke Npumecen, KoTopble
BbI3bIBAIOT KOPPO3uio AeTanen npubopa;

- HanpsHPKEHHOCTb MarHUTHbLIX MOMEN, BbI3BaHHbLIX BHELUHUMW MCTOYHMKAMN NEPEMEHHOr0 Toka Yactoton 50
"4 MM BbI3BAHHBLIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKA, He AomkHa npesbiwatb 400 A/w;

- NapameTpbl BUOpaLmMmn AOMKHbI COOTBETCTBOBATL UcnonHeHnto 5 cornacHo TOCT 22261.

4.1.2  Tpw akcnnyaTtaumm amnepmeTpa Heo6XoANMO UCKMHOYNTL!
- nonagaHve TOKONPOBOASALLEN NbINW UMK XUOKOCTU BHYTPb Npubopa;
- Hanuyne NOCTOPOHHUX NPeaMEeTOB BONMN3M npubopa, yxyaLlaLmx ero eCTECTBEHHOE OXNaXaeHe.
41.3 Bo Bpems skcnnyataumm HeoOXOAMMO CreauTb 3a TeMm, 4YTOObl MOACOEAMHEHHbIe K Mpubopy
npoBoAa He NnepenamMbiBanvcb B MECTAX KOHTAKTa C KNEMMaMU U HE UMENW MOBPEXAEHUN N30NALUN.
4.2 NMopgrotoBKka amnepmeTpa K UCMOSfIb30BaHUIO

4.2.1 OcBoboauTe amnepmeTp OT YNaKkoBKM.

422 Mepeg Havanom MoHTaxa npubopa HEOOXOAMMO BbIMOMHUTL BHELWHWA ocMoTp. [pu 3TOM
06paTuTb 0cCObEeHHOE BHMMaHNE Ha YUCTOTY NOBEPXHOCTU, MApKUPOBKU U OTCYTCTBME MEXaHWUYECKUX NOBPEXAEHUN.
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423 BHUMAHUE!!! Tpu nogknioveHun amnepmetpa UMM-3 cobntogaTtb ykazaHus mep 6esonacHocTu
pasgena 6.2 HacTosILLEN UHCTPYKLUU.

424 KabenbHble cBA3n, coeguHsawme amnepmetp WIMM-3, noaknioyaloTcs 4depes  Knemmbl
coeMHUTENbHbIX pa3bemMoOB B COOTBETCTBMM C  TpeboBaHmamu  pgencteytowmx "lNpasun  ycTponcTea
3NeKTPoyCTaHOBOK".

4.2.5 MopkniodeHne BxofoB-BbIxodoB Kk amnepmeTpy UMM-3 nponssogaT B COOTBETCTBMU CO CXeMaMu
BHELLUHMX COEAMHEHWI, NPUBEAEHHbIX B NpuUnoxexHun b.

4.2.6 Tpwn NOAKNIOYEHUN NWHUIA CBA3N K BXOAHBIM W BbLIXOAHBLIM KNeMMam nNpuHUManTe Mepbl Mo
YMEHbLUEHNIO BMWSHUA HaBEeAEHHbIX LUYMOB: UCMO/b3ylme BXOAHble W (UMW) BbIXOAHbIE LUyMOMNOAABNSOLMEe
GunbTpbl ANg amnepmeTpa (B T.4. ceTeBble), LWymonoAasnsaowme unbTpbl AN nepudepuinHbliX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LUndpoBble UNbTPbl aHanorosbix BXoAoB amnepmetpa UIMM-3.

427 He ponyckaetca ob6beauHATb B OOHOM Kabene (kryTe) LUenu, Mo KOTOpbIM MepefatoTcs
aHanorosble, MHTepP@ECHble CUrHarmbl U CUMbHOTOYHbLIE CUrHamnbHble UMW CUMNBLHOTOYHbIE cunoBble Lenu. Onsa
YMEHbLLUEHUS1 HABEAEHHOTO LWyMa OTAENUTE JIMHWUW BbICOKOTO HaNpPsXKeHUs1 UM NIMHUK, NPOBOASILLNE 3HAYUTENbHbIE
TOKW, OT APYIMX NUHWIA, a Takke usberanTe napannensHOro v obLLero NOAKMIOHYEHNUs! C MUHUAMK NUTaHUA Npu
NOAKIMIOYEHUN K BbIBOAAM.

428 HeobxooumocTb 3KpaHupoBaHus kabenewn, No KOTOpbIM nepegaetcsa MHopMaums, 3aBUCUT OT
OnNvHbl kKabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30He Npoknagku kabens. PekomeHayeTcsa wucnonb3oBaTb
nsonupytoLimne Tpyokn, KaHarbl, NOTKA UMW 3KPAHUPOBAHHBIE NIVHUN.

429 [Ona obecneyeHuss crtabunbHonm paboTbl 06opynoBaHWA KonebaHus HanpsKeHUss U 4acToThbl
nuTatoLLEen SMNeKTPOCeTM AOIMKHbI HAXOAUTLCA B Npefenax TeXHU4eckux TpeboBaHun, yka3aHHbIX B pasgene 1.3, a
OIS KaXXA0ro COCTaBNSAOLLEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM MO akcnnyaTtaumn. [pn
HEeoOX0AMMOCTH, ONS HenpepbIBHbIX TEXHONMOMMYECKUX MpPOLEeCCOB, AOMkKHa ObiTb MpegycMoTpeHa 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, Korga BKMoYaeTcs nuTaHue. M3 aToro pexmma MOXHO
nepeit B pexxum KOHOUTYPUPOBAHME.

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

4.4 Pexxum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypupoBaHme" BBOAAT nNapaMeTpbl BXOAHbIX CUrHamoB, napameTpbl
CUrHanM3auum OTKMOHEHWI, NapaMeTpbl TUNa yrnpaBreHus, napaMmeTpbl CeTeBoro obmeHa, napameTpbl BbIXOAOB U
CUCTEMHbIE NapameTpsl.

MapameTpbl pasgeneHbl No rpynnam, Kaxaas M3 KOTOpbIX HasbiBaeTcs "ypoBeHb". Kaxagoe 3agaHHoe
3HayeHne (ANeMeHT HacTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpoM". [apameTpbl, MCNonb3yemble B
amnepmeTtpe UIMM-3, crpynnupoBaHbl B oguHHaAUaTb 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, HaXxaTueM KnaBuLLn [0].

Mocne aToro Ha umMdpoBOM AUCNEN BbIBOAUTCSA MEHIO BBOAA Napors B Buae muratowmnx umdgp: «0000».

C nomolubio knaeuw nporpammupoBanuns [A], [ V] Ha gucnnee BBecTy naposnb «0002» 1 KpaTKOBPEMEHHO
HaXkaTb KnasuLly [0].

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

Mocne nepexoga B pexuMm KOHdWUrypauum Ha UuUMpPOBOM AWChiee MOsSBUTCA Ha3BaHWE YPOBHS
koHdpurypauum: Al...LOAD. BeibpaTb COOTBETCTBYOLWMIA YPOBEHDb KnaBuwamun «3Ha4y. A» 1 «3Ha4y. ¥ ».

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

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

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

C nomouwbto knasuw [A], [V], npy HeobxogumoOCTW, NMPOU3BECTM M3MEHEHME 3Ha4YeHWs BblOPaHHOro
napameTpa, kpaTKoBpeMeHHo HaxaTb knasuily [@] — npubop cHoBa nepeifeT B pexum BoiGopa napameTpa.

C nomouwbio knaeuw nporpammupoBanns [A], [ V] ycTaHOBUTE crneayrowmn HeobXxoaMMbI ANS USMEHEeHUst
NYHKT MEHI0, U T.4. NOKa Bce HeobxoanMble napameTpbl Ha JaHHOM YPOBHE KOHUrypaummn He 6yayT U3MeHeHb!.

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

Janee BbIOpaTb criegyloWwnii ypoBeHb KOHAWUrypaumu, KOTOPbIA HYXXHO W3MEHWTb, W MOBTOPUTL
BbILLEN3MOXeHHble onepaunn. M Tak go Tex nop, noka He 6yayT M3MeHeHbl BCe HyXHble napameTpbl.

Bbi3BaTtb ypoBeHb SAVE «5FuE» M coxpaHuTb BCe M3MEHEHHbIE 3HAYEHUS B SHEPTOHE3aBMCUMON NamsiTy.
[Mpu coxpaHeHun napameTpoB B 3HEProOHE3aBUCUMON NaMATW BbIXOL U3 pexuma KoHdurypauum ocylecTBnseTcs
aBTOMaTNYECKN.

Ecnn wn3MeHeHHble napaMeTpbl HEe HY)XHO COXpaHsTb B 3JHEpProHe3aBWCMMON naMaTv (napameTpbl
COXPaHSATCA B ONEepaTUBHOW NaMSTH), BBIXOA M3 pexuma KOHUrypaumm ocyecTBnaeTca AnutenbHbiM, 6onee 3-x
cekyHa, HaxaTuem knasuiwin [O] nnm no McTedeHnn BpeMeHN 2-X MUHYT.

4.4.2 HasHa4yeHue ypoBHen KOHdUrypaumm

Tabnuya 4.1 - HazHadeHue u uHOUKayusi yposHel KoHguaypayuu

HasHa4yeHue ypoBHA HasBaHue UHauvkaumsa

HacTpornka napameTpoB aHanoroBoro Bxoga AIN1 H 1 ,'
HacTpoiika napameTpoB aHarnorosoro AOT H t
Bblxoga 0
HacTpoika napameTpoB OUCKPETHOIO DO1 d t |
Bblxoga O i
HacTtponka napameTpoB curHanmsawumu ALRM H L N
Abcumcchl ONOpPHbIX TOYEK NMHeapusauum LNX1 L 1
aHanoroBoro BXoaa my i
OpauHaThl ONOPHbIX TOYEK NTMHeapM3aumm LNY1 L r |__! ‘l
aHanoroBsoro Bxoga

Kann6poBka aHanorosoro Bxoaa CcLM1 E L I '|.
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[MpodomkeHue mabnuypl 4.1 - HasHadyeHue u uHOUKayusi yposHel KoHguaypayuu

Koppekuust aHanorosoro Bxoaa COR1 E_D r ;
Kanubposka aHanoroeoro Bbixoga AO CALO E H L D
OOwWwue cucTemMHble HaCTPOMKM SYS 5 ':’ 5

CoxpaHeHne napameTpoB SAVE 5 H L E
3arpyska napameTpoB LOAD L 0 H Dl

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

4.4.3 PaspelwieHne KoHcpurypupoBaHua amnepmetpa no cetu ModBus. 3anucb
napameTpoB B 3HEpProHe3aBUCUMYIO NamsTb. 3arpy3ka napameTpoB U3 3HeproHe3aBUMCUMOW
namsaTu

KoHdurypupoBaHne amnepmeTpa NpoM3BOAUTCS Kak C NepeHen naHenm amnepmeTpa, Tak U no NpoToKoy
ModBus (RTU) (B cnyyae 3akasa onuuu uHTepdpeica). Yepes nHTepdenc KoHpurypvpoBaHme npou3BOAMTCS C
nomMoLLbio nporpammMHoro npunoxenns MUK-KoHdurypatop (pacnpoctpaHseTtca 6ecnnaTtHo).

Ons Toro 4tobbl n3bexaTb He CaHKUMOHUPOBAHHOIMO W3MEHEHWs MapameTpoB KOHdUrypauum 4yepes
WHTEPdENC CYyLLEeCTBYET ypo8eHb 3awjumbl AOCTYNa K peructpaMm koHdwurypauuu. 3anpetuTb unm paspelumTb
OOCTYN K 3TMM perncTpamMm MOXHO C BEPXHErO YPOBHS, a Takke B peXume KoHdurypauum amnepmeTpa.

4.4.3.1 PaspeweHune KoHdurypmposaHus no cetn ModBus

PaspelueHus koHdurypuposaHus no cetn ModBus paspeluaetca Ha BepXHEM YpOBHe 3anucblo B pPerucTp
16 3HaveHus «1». Ecnun B 3ToM pernctpe HaxoamTcst «0», To KOHPUIYpMpPOBaHNE Ha BEPXHEM YPOBHE 3arnpeLleHo.

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

HeobxoaMmMo NOMHWUTBL, YTO MNOCMe 3arpy3kn KoHdurypauum no cetu, HeobGxoaMMo cgenaTb 3anucb
napameTpoB B 3HEPro3aBNCMMON NaMATK.

4.4.3.2 3anucb napaMeTpPOB B 3HEProHe3aBMCUMYHO NamMATb

3anncb NnapaMeTpoB B 3HEProHe3aBUCUMYIO NaMSTb 7pou38odumcs criegyowmum obpasom:

1) npon3BecT MoaudUuKauno BCeX HEO6X0ANMbIX MAapPaMeTPOB.

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

3) HaxaTb knasuuy [O].

4) Ha gncrninee MAPAMETP nosiBatcs cumBonbl "Su u”, ykasbiBas O TOM, YTO NPOMCXOAWUT onepauus
3arn1cu B 3HEProHE3aBNCKMYHO NaMsAThb.

5) nocrne ykasaHHbIX onepauui bygoeT npomsBedeHa 3anuCb BCEX MOAMMPULMPOBAHHLIX MapaMeTpoB B
3HeproHesaBMcumyto 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 3arpy3ku napaMeTpoB HACTPOEK NONb3oBaTens HeobxoaUMO:

1) ycTaHoBUTb 3Ha4YeHust napameTtpa LOAD.01=0001,

2) HaxaTb knasuuy [O],

3) Ha gucnnee MAPAMETP nosiBaTca cumBonsl " Ld u", ykasbiBas 0 TOM, Y4TO NpoOMCXoauT onepauus
3arpy3ku Nonb30BaTENbCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauun OyaoyT 3arpyxeHbl BCe Morb3oBaTenbCkue HacTpowiku. [Mocre 3arpysku
napameTtp LOAD.01 aBTomaTu4eckn yctaHaBnmsaetcs B 0000.

4.4.4 3arpy3Kka 3aBOACKMX HAacTpoeK amnepmeTpa

Ons 3arpy3ku napameTpoB HacCTPOWKW NPEAnpUSTUS U3roTOBMTENS (yCTaHOBKA 3aBOACKMX 3HAYEHWU MO
yMonyaHuio) Heobxoammo:

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

2) HaxaTb knaeuwy [O],

3) Ha gucnnee NMAPAMETP nosiBatca cumsonbl "Ld F", ykasbiBas o Tom, 4YTO mpoucxoguT onepauus
3arpy3ku 3aBOACKUX HAacTPOEK.

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

Heob6xodumo noMHUMb:

1) 4To nMocne 3arpy3kn HacTpoek Npu HeobxoAMMOCTM HEeOBXOAMMO NPOWM3BECTM 3anvcb NapameTpoB B
3HEproHesaBUCHMYIO NMamsiTb (CM. pasgen 4.7.6), B NpOTMBHOM cCriydae 3arpyxeHHash uHdopmauuss He Oyget
COXpaHeHa Mpu OTKIIOYEHUN NUTaHNS aMnepmeTpa;

2) nocne 3arpysku 3aBOACKUX HACTPOEK, HAaCTPOKKK nonb3oBaTens 6yayT NoTepsiHbl;
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3) ecnu 3anucb B MamsiTb HE MPOM3BOAUMACL, TO MOCHE BbIKIIOYEHUS MUTAHUS, B MaMsATW OCTaHyTCs
CTapble HaCTPOMKH.
4) 3aBOACKME HACTPOWKM NOMNb30BaTENb U3MEHNUTL HE MOXET.

5 KanubpoBka n npoBepka npubopa

Kanubposka npubopa ocyLiecTenseTcs:

e Ha 3aBope-usrotosuTene npu Bbinycke npnbopa,
e [Tonb3oBaTtenem:

- MPU CMeHe Tuna curHana,

- MPU NOArOTOBKE K NoBepke (kannbpoBke).

5.1 KanubpoBka aHanoroBoro Bxoga

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

B pexunme KoHdMrypaumm yctaHoBuTe crieaytoLime napameTpbl:
- TMN aHanoroBoro BXogHoro curHana (nyHkT meHo AIN1.00),
- HWKHUI Npeden pasmaxa wkansl (MyHkTel MeHio AIN1.01),
- BEPXHUW npefen pa3maxa Lwkanbl (nyHkTel MmeHo AIN1.02).

1) MogkntounTe Kk aHanorosomy Bxoay Al amnepmetpa UIMM-3 06pa3uoBbifl NCTOYHUK MOCTOSIHHOMO TOKa
cornacHo cxeme, npeacraBrnieHHon Ha puc. b.1.

2) PexvM kanMbpoBKM HauanbHOro 3Ha4YeHus LWKarnbl M3MepeHus

YcrtaHoBuTe Ha gucnnee nyHkT [CLI] "KanmbGposka ananorosoro Bxoga Al1", HaxmuTe knasuly [0] "
yctaHoBute [00] "YcTaHoBka HadanbHOro 3HayeHus aHanorosoro Bxoga Al1". YctaHoBuTe npu nomMowm
KannbpaTtopa BenuuuHy curHana, coorsetcTayoyto 10% grnanasoHa. Haxmute knasuily [0].

Bo3moxHbI ABa BapuaHTa KanubpoBku:

- py4yHas kanubpoBka - Haxkumas knasuwn [A] nnm [ V], ycTaHoBMTE Ha Aucnnee 3HavyeHne B TEXHUYECKNX
eanHuLax, cooTeeTcTaytollee 10% avanasoHa. Haxmute knasuiy [O];

- aBTOMaTnyeckasa kannbposka — HaXXMUTe ogHOBpeMeHHO knasuwiun [A] v [ V]. Mpu 9TOM AOMKHBI HaYaTb
OOHOBPEMEHHO MUratb amnepmeTpbl curHanusauum A u V. [TOBTOPHO HaXMUTE OAHOBPEMEHHO Knasuwn [A] un
[V]. Ha pncnnee gomxHo 3admkenpoBaTbes 3HaveHne, cootBeTcTytowee 10% avanasoHa.

3) Pexum KanmbpoBKM KOHEYHOTO 3HAYEHNS LLKarbl U3MEPEHMS

YctaHoBuTe [01] "YcTaHOBKa KOHEYHOro 3HadeHust aHanorosoro Bxoga Al1 (kaHan 1)". YcTtaHoBute npwu
nomoLLM kanubpaTopa BEeNMUMHy CUrHana, cooTseTcTaytoLlyto 100% ananasona. Haxvute knasuuy [O].

MpoBeauTe kanMBpPoOBKY aHANOMMYHO NyHKTY 2.

4) Inst 6onee To4HOW KanMBpPOBKKM kaHana noBTopuTe onepaummn 1 — 3 HECKONbKO pas.

Heob6xodumo nomMHumb, 4YTO MOCMNe nNpOBedeHVs KanmbpoBKM HeobxoaumMo MpoM3BECTU 3anuchb
napameTpoB B 9HEProHe3aBUCUMYIO MamATb (B MeHI0 KoHdurypaumm yctaHosuts [SAVE.01] = 0001), B npoTUBHOM
cnyyae BBeAeHHas nHgopmaumsa He ByaeT coxpaHeHa Npu OTKIIYEHWUN MUTaHUS amnepmeTpa.

3AMEYAHUA 10 OFEPALUSIM KAJIMBPOBKU

B npouecce py4HoW kannbpoBku He TpebyeTcs TouHOro paBeHcTBa curHanoB 0% v 100% amanasoHa.
Hanpumep, MOXHO npoBoauTb kanubpoeky Ans curHanoB 2% u 98% pAwanasoHa. BaxHo nvwb TO, 4TOOBI MO
LuMpPOBOMY amMnepmMeTpy YCTaHOBUTb 3HAYeHVe, MakcumanbHO 6rnn3koe K yCTaHOBIIEHHOMY 3HAYeHW BXOAHOro
curHana.

Ons noBbILWEHMA TOYHOCTU W3MEPEHMSA BXOAHbIX AHANOroBbIX CWUrHanoB [OMyCcKaeTcs KanvbpoBKy
Nnpou3BoanTb ANs BCeW Lienu npeobpa3oBaHns curHana ¢ y4eToM BTOPUYHBLIX Mpeobpa3oBaTenei CurHasnos.

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

Ho B aTom cnyyae Heo6xo4MMO NOMHUTb, YTO BO3MOXHA TONbKO py4vHasi kanmbpoBska!

Tabnuua 5.1 - [MNonoxeHue rnepemMbi4eK ons ycmaHOo8KuU duarnasoHa U3MeHeHUs1 8XO0HO20 cueHasna

BxoaHow curHan MonoxeHue nepembivku XT1
OT01Apgo1A 5-6

O10.25A 0025A 3-4
OT05A005A 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 Bbixoga umeeT Tpu napametpa. lNapameTtp CALO.00 vcnonb3yetcs
Ons MHAMKaUMM aHanoroBoro Beixoga B %. MeHss 3HaueHne 3Toro napameTpa, MOXHO NMPOBECTM NPOBEPKY BbIXOAA.

MyHktel CALO.01 n CALO.02 wucnonb3yloTcs Ans KanubpOBKUM HayarbHOTO M KOHEYHOro 3Ha4veHus
aHanorosoro BbixoAa. [opsAoK KanMbpoBKX CreayLLMIA:

1) Mopkniounte K aHanoroBomy Bbixody AO amnepmeTpa 0GpasLoBbIi U3MepUTESbHbIN npubop —
MURNIYaMNepMeTp NMOCTOSIHHOTO TOKa.

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

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

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

6) Haxvmas knasuwm [A] vnu [V] ycTtaHOBMTE BENWYMHY BbIXOOQHOIMO curHamna no mMunnuamnepmeTpy
paBHyto 5 MA (1nu 20 MA), cooTeeTcTByOLWY0 100% AnanasoHa, B 3aBUCMMOCTM OT UCMOSTHEHMS KaHana.

7) Haxatb knasuwy [O].

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

Heobxodumo noMHUMB, 4TO Nocne npoBeaeHns kanubpoBkn HEO6X0AUMO NPOM3BECTM 3anUChb NapameTpoB
B OHEproHe3aBUCHMYIO NaMsATb, B MNPOTMBHOM Cllyyae BBedeHHas WHdopmauus He OydeT coxpaHeHa npu

OTKIMIOYEHUN NUTaHNA amnepmMeTpa.

Tabnuua 5.2 - Tunbl amyuKkos, rMoMOXeHUs nepeMbl4eKk U pekomeHOyemble npedernbi kanubposku 0718 pasHbIX MUo8 8X0O0HbIX
cuzHanoe

MNonoxeHue MpepenbHble 3Ha4YeHUs1 BXOAHOIO
Tun nepembliyku JP1 Ha MpeaenbHble UHAMLMPYEMbIe 3Ha4YE€HUA NpU curHana npv kanubpoBke npuéopa
Bbixoda | nnarTe aHanoroBoro kanu6poBke npubopa HauyanbHoe KoHeuHoe
BbIxoAa 3HauyeHue 3HaYeHue
0-5 mA [2-3] o 0 mA 5 MA
0-20mA_| [1-2] unu B yCTaHOBnng(L|;|.>(1T0e?<.r?w/fe0|<mx eauH1uax O mA 20 mA
4-20 mA | [1-2] 4 mA 20 A

[Tnama aHano208020 8bixo0a

 [ooc

3 2 1

PucyHok 5.1 — lMonoxeHue nepembidek Ha Modysie aHano208020 8bixoda

6 TexHu4yeckoe obcCnyxuBaHue

6.1 O6wme ykasaHusA

TexHU4eckoe obcnyKuBaHue 3aKnoyaeTcs B NpoBeAeHUM paboT Mo KOHTPOSIO TEXHUYECKOTO COCTOSIHMS 1
nocregyowemMy yCTpaHEHUIO HEOOCTaTKOB, BbISIBMEHHbIX B MPOLEecce KOHTPOns;  npodunakTuyeckomy
06CnyKMBaHWIO, BbIMONTHAEMOMY C YCTaHOBMEHHOW NEPUOANYHOCTLIO, ANTMTENBHOCTLIO U B ONpederneHHOM MopsaKe;
YCTPAHEHWNIO OTKA30B, BbLINOMHEHWE KOTOPbIX BO3MOXHO CUNaMu MepcoHana, BbIMOMHSIIOWEr0 TEXHUYECKoe
obcnyxnBaHue.
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6.2 Mepbl 6e3onacHocTH

MNpeHeOpexxeHne MepamMmn NPefOCTOPOXKHOCTUA U NMPaBUIlaMU 3KCNyaTauMm MOXeT cTaTb NMPUYUHOMN
TpaBMUPOBaHMWA NepcoHana unv noBpexaeHus oéopyaoBaHus!

Onsa obecnevyeHus Ge3onacHoOro Mcnonb30BaHUA OGOPYyAOBaHUSI HEYKOCHUTENbHO BbINOJNIHAWTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctn npu pabote ¢ WIMM-3 ecTb nopaxaroliee AOeWCTBUE ISMNEKTPUYECKOro TOKa.
MICTOYHNKOM OMacHOCTM eCTb TOKOBEAYLUME YaCTu, KOTOPbIE HAXOAATCS NOA4 HanpsXXeHneMm.

6.2.2 K akcnnyaTauum amnepmeTpa AOMNycKalTCs nuua, MMelowue paspelwleHue ans pabotel B
anekTpoycTaHoBKkax HanpshkeHnem o 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTauuy B NOJIHOM ob6beMme.

6.2.3 OkcnnyaTaumsa amnepmeTpa paspellaeTca Npu HanMyuuyM WHCTPYKUMKM MO TexHuke Oe3onacHocTw,
YTBEPXOEHHOW  MpeanpusTneM-noTpedbutenem B YCTAaHOBIMIEHHOM MOPSAKE W y4MTbIBAOWEN — cneumduky
NpYMEHEHNa amnepmMmeTpa Ha KOHKpeTHOM obbekTe. [lpyM MOHTaxe, Hanagke W akcnnyatauum Heobxoammo
pykosoacteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTnyeckme paboTbl AOMKHbI MNPOBOAUTLCA MPU  OTKIIOYEHHOM
3NEKTPONUTaHUN.

6.2.5 MNpwn pa3bopke amnepmeTpa ANa YCTpaAHEHUs1 HeUCMNpaBHOCTEN Npubop AomKeH ObiTb OTKIIOYEH OT
CeTUN SNEeKTPONUTaHUs.

7 XpaHeHue U TpaHCNoOpPTUPOBaHMe

7.1 YcnoBusa xpaHeHUs amnepmeTpa

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

7.1.2 AmnepmeTp [OMKEH XpPaHUTbCA B CYXOM W BEHTUNUMPYEMOM MOMELLEHWM Mpu TemnepaTtype
oKkpyxatowero Bosgyxa oT MuHyc 40 °C go nmoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHAeHcauwumn Bnaru). [laHHble TpeboBaHWA ABNATCA PEeKOMEHAYEeMbIMU.

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

7.1.4 B npouecce XxpaHeHUs UNW 3SKCNfyaTauum He KnaguTe Tsxenble npeameTsl Ha npubop u He
noaBepraiTe €ro HWKakoMy MeXaHW4eCcKOMY BO3OEWCTBMIO, Tak Kak YCTPOMCTBO MOXeT AedopmupoBaTbCa U
noBpeauTbLCS.

7.2 YcnoBus TpaHCNOPTUPOBAHUA aMnepMeTpa

7.2.1 TpaHcnopTMpoBaHWe aMrnepmeTpa B ynakoBke MPeAnpusTUS-U3roToBUTENs OCYLLECTBNSETCA BCEMU
BMOAMM TPaHCNOPTa B KPbITbIX TPAHCMOPTHBIX CpeAcTBax. TpaHCNopTUpoBaHMe camoneTammn AOMMKHO BbINOMHATLCA
TOMbBKO B OTanfMBaeMbIX repMeTU3MpPOBaHHbIX OTCEKaX.

7.2.2 AmnepMeTp OOSKEH TpaHCNOpPTMPOBAaTbCH B KIMMAaTUYECKMX YCMOBUSX, KOTOpble COOTBETCTBYIOT
ycnosusm xpaHenus 5 cormacHo TOCT 15150, Ho npu gaeneHun He Huxke 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 TPaHCNOPTUPOBaHWM 3anakoBaHHbIN Npubop He AormKeH
noaBepratbCs Pe3kMM yaapaM U BIUSHUIO aTMOcdepHbIXx ocapkoB. Cnocob pasmelleHnss Ha TpaHCMOPTHOM
cpencTBe AOIMKEH UCKMoYaTh NepemMeLleHne amnepmeTpa.

7.2.4 Tepen pacnakoBblBaHWEM MocCrie TPAaHCMOPTUPOBAHNSA NpWU OTpuLaTeNbHON TemnepaType amMmnepmeTp
HeobXxoaMMO BbiepaTb B Te4eHne 3 4yacoB B ycroBusix xpaHeHus 1 cornacHo FOCT 15150.

8 rapaHTMM n3rotoBuTens

8.1 TlNpoussBogutenb rapaHTMpyeT COOTBETCTBME amnepmeTpa TexHudyeckum ycrnosuam COY TMPMK-
407:2015. Mpu He cobntogeHun notpebutenem TpebGOBaHWI YCNOBUIA TPAHCMOPTUPOBAHMS, XpaHEHWs, MOHTaxa,
Hanagky u aKcnnyatauum, ykasaHHblX B HACTOSILLEM PYKOBOACTBE, NOTPeEOMTENb NMLLIAeTCs NpaBa Ha rapaHTuio.

8.2 lapaHTUMHBLIN CpPOK aKcnnyaTaumuM - 5 net co AHA OTrpy3ku amnepmeTpa. [apaHTUNHBIA CPOK
aKcnnyaTtauMm amnepMeTpoB, KOTOPbIE MOCTaBASATCA Ha 3KCMOPT - 18 MecsiUueB CO AHA NPOCNefoBaHMsA UX Yepes
roCyfapCTBEHHYIO rpaHuly YKpauHbl.

8.3 Mo goroBopeHHOCTU ¢ NoTpebutenem nNpeanpusTUe-u3roToBUTENb OCYLLECTBIIAET nocnerapaHTUnHoe
TEXHUYECKoe OOCNYyXMBaAHWE, TEXHUYECKYID MNOAOEPXKKY N TEXHUYECKME KOHCYNbTauMu MO BCEM BuAAM CBOEWN

npoayKuuu.
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MpunoxeHus

NMpunoxeHune A - NabapuUTHbIe U NpUCOEeAUHUTESIbHbIE
pa3mepbl UTMM-3

Pasmepsbi yugpoeozo uHOukamopa: TMTAPAMETP
. .'. [y
’. 20
L:‘f '

13
Pucyrok A.1 — BHewHut sud amnepmempa UMNM-3
Bud Bud Bud
c3adu c6oky criepedu

I — “®

106

|
135 max (moHmamHaa anybuHa)

PekomeHdyemass monuwjuHa wyuma om 1 0o 5 mm.

PucyHok A.2 - [abapumHblie pa3mepsbi

Pasmemka omeepcmuii Ha wjume

! 150 min

100 min|

e m— .. 45 06

PucyHok A.3 - Paamemka omeepcmuli Ha wume
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NMpunoxeHue b - MNogknioyeHne amnepmeTpa. Cxembl
BHELWHUX COeaUHEHUN

Mpunoxenune b.1 MogkniovyeHne BHeWHUX cUrHanoB K amnepmetpy UMM-3

TpaHaucTop

~220V

MuTanve PUTUTUTUTLUTUTLNTLR %2
ECEDLBL L

Pene i
_______________________________________ TpaHaucropé - II\:] }23»48%
i L
N
NS L
N
a) Al+DO'

L
N

b) A+AO

PucyHrok b.1 - [odkmoveHue sHewHux yenel K amnepmempy UIMM-3:
a) NoOKMYeHUEe NpuU ycr108uU 3aka3a onyuu OUCKPemHoeao 8bixo0a;
b) nodknoyeHuUe npu ycrioeuu 3akasa ofnyuu aHasno208020 8bIx00a.

MpunoxeHune b.2 PekomeHpaumm no NOAKMOYEHUIO ANCKPETHbLIX CUTHaNoB

MpunoxeHune bB.2.1 PekomeHAauMum nNO NOAKMIOYEHUIO WHAYKTUBHOW Harpy3ku Aans
MexaHu4yecKoro pene

B uenax nepeMeHHOro Toka AnA MOAKMIOYEHUS WHAOYKTMBHBIX Harpy3ok K AWUCKPETHOMY peneriHoMy
BbIXOAHOMY CUrHany pekoMeHayeTcs ncnonb3oBatb RC-geMndmpytoLLyto Lenoyky.

Mpumep Takow cxembl M306paxeH Ha pucyHke b.2.

PekomeHayeTca ans uenen nepeMeHHoro toka HanpsbkeHuem 220 B Bmecto RC-uenovku ucnonb3oBatb
Bapuctop CH2-1 Ha HanpsixkeHve 420 B. lNpumeHeHne BapucTopa MO3BONSAET MNPedoTBpaTUTL HE TOMbKO
WHOYKTUBHbIE HaBOOKMW, HO M noracuTb GonbluMe BCMMECKU CurHana, BO3HUKalLWMe B CUMOBbIX LEensx 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 MEexaHU4YecKoMy pere

MpunoxeHue b.2.2 PekomeHpaumMm no noAaKNOYeHUI0 TPaH3UCTOPHbIX BbIXOA0B

Mpu noakniYeHMN WHAOYKTMBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTopbl, COneHouabl M T.M.) K
OMCKPETHBIM TPaAH3UCTOPHbLIM BbIXOA4AaM perynsatopa, Bo usbexaHue Bbixoda U3 CTpOS BbIXOOQHOIO TpaH3ucTopa us-
3a OonblIOro TOKa CaMOVHAYKUUW, napannenbHo Harpy3ke (obmoTke pene) Heobxogumo YycTaHaBnMBaTb
6nokvpytowmii auoa VD — cm. pucyHok B.1. BHewHun gmon ycTaHaBnuMBaTb Ha KaXAoM KaHare, K KOTOPOMYy
NOAKMNoYeHa NHAYKTMBHAA Harpyska.

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

MpunoxeHune b.3 Cxema nogkntoyeHusa uHrepdenca RS-485

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

= L po 1200m
R1
At RS485
R2|:| :I—‘
rY 5
B-
FRURNN PIA LU
RGND
Y , A+ B- A+ B- A+ B-| po32npuGopos | At B- A+ B-
i RS232unm USB 01 02 03 30 31
Unm-3 [vt™-111B|  [UTM-111 MTP-8 MUK-21

PucyHok 5.5 - OpeaHu3auusi uHmepgbelicHoU c853u Mex0y KOMIMbIoMEPOM U aMmrepMempamu Uniu KOHmporsinepamu

1. K komnbtoTepy MoxeT ObITb nogkntoydeHo Ao 32 npubopos, BkMovas npeobpasoBaTtenb UHTEPEECOB
Br-485 (Brn-52).

2. O6wasa anvHa kabenbHOW NMHUM CBSA3M He AorhkHa npeBbiwaTb 1200M. 3aBUCUMOCTL MakcMMarbHOM
OTNWHbBI IMHUN CBA3WN.

3. B ka4yecTBe KabenbHOW NMUHWMKU CBA3M NPeanoYTUTENBHO UCMNOSb30BaTh 3KPAaHNPOBaHHYO BUTYIO Napy.

4. AnvHa 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
pe3ncTopoB k amnepmetrpam unu koHTporniepam NeNe 01 — 30 He Tpebyetca. lNMogkntoyeHne TepMUHarbHbIX
pes3ucTopoB B 6rioke npeobpasoBaHusa nHTepdericos bINN-485 (BrNiN-52) cmotpute B PO Ha BlMN-485 (BINA-52).

MogkniovyeHne TepMuHanbHoro pesuctopa B amnepmeTrpe WIMM-3 ocyulecTtBnsgeTcsa € NOMOLbIO
nepembivkn JP3 (cm. puc. 5.1, ctp. 19), pasmelleHHON Ha nnaTte npoueccopa BHYTPW amnepmeTpa. 3amkHyToe
coctosiHne JP3 cooTBeTCTBYET NOOKMNIOYEHHOMY TEPMUHANBHOMY PE3UCTOPY.

MpumeyaHnsa no ncnonb3oBaHuto uHTepenca RS-485.

1. Bce oTtBeTBUTENM NpUEMO-NEPEAaATUNKOB, MPUCOEOUHEHHbIE K OAHOM OO0Wen nepeparollent JNUHUK,
[OJIKHBI COrNacoBbIBaTLCA TOMLKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMEHUA A0MKHA ObiTb KaK MOXHO MEHbLLEMN.

2. HeobxoamMMocTb akpaHuMpoBaHusi kabenew, No KOTOpbIM NepefdaeTcs UHGOpMauus, 3aBUCUT OT OJIMHbI
KabenbHbIX CBA3EM U OT YPOBHS MOMEX B 30HE NPOKNagku kabens.

3. NprMmeHeHne aKpaHUpPOBaHHON BUTOW Napbl B NMPOMbILLUFIEHHbIX YCMOBUSX SABNSIETCS NPeanoyYTUTENbHbIM,
MOCKOIbKY 3TO 06ecneymBaeT Nony4YeHne BbICOKOTO COOTHOLLEHNST CUTHAI/LLYM U 3alMTy OT CUHGA3HOM NOMEXN.
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKLNMN

MwukponpoueccopHbin amnepmetp UMNM-3 moxeT ob6ecneynTs BbINOHEHNE KOMMYHUKALMOHHOW (DYHKLMUN
no uHtepdeincy RS-485, nossonsiwolien KOHTponupoBaTb M mMoauduUuMpoBaTb €ro napameTpbl Mpu MnomoLum
BHELLHero yCTponcTea (KoMnbloTepa, MUKPOMPOLIECCOPHOWN CUCTEMbI YpaBreHuns).

WHTepdenc npegHasHaveH ans KoHUrypmposaHusa npubopa, AN UCNOoNb30BaHNs B KAYeCTBE yAaneHHoro
npubopa npu paboTe B COBPEMEHHBLIX CETSX ynpaBneHuss u cbopa uHdopmauun (npuema-nepegayn KoOMaHg u
gaHHbix), SCADA cuctemax u T.0.

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

Ons pabotbl HeobxoOuUMO YCTaHOBUTb CKOpPOCTb OOMeHa AaHHbiMK Mexay amnepmeTpom u [1K,
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 nHTepdencHOMy kaHamny CBA3W, eCcrnv NPOoUCXoaWT 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 nNporpaMMMpOBaHUS U KOHUrypauuu paspellaeTcs B Crlyyae 3anucu B perncrp

paspeLueHus nporpammupoBaHms Ne16 3HauyeHus "1", 3HauYeHne KOTOPOro MOXXHO M3MEHUTL Kak C NepeaHel naHenm
amnepmetpa UMM-3, tak u c MNK.

Mpunoxexue B.1 flocTtynHble peructpbl amnepmetpa UMNM-3

Tabnuua B.1 — [JocmynHble pecucmpsbl amnepmempa UMM-3

ol -
I 0 ©
g x §' E- H a
5 ,§ g g G ®opmar MyHkr aMMeHoBaHue NapamMeTpa ManasoH U3MeHeHus
2o c AHHBIX MEHIO (mecATUYHbIE 3HaYeHUA)
> E 9 A
o
ece°
PervcTp uaeHTudvkaumm amnepmeTpa: %ﬁ; E)EC (aravenme
03 0 INT SYS.03 Mn.6aiiT - kog (Mopenb) amnepmetpa 91 DEC, | Fa'atP .y
o 1F 5B HEX (no-6aiTHo)
Ct.6anT - Bepcus nporp. obecneyeHus 31 DEC 3191 DEC (no-6anTHo)
03/06 1 INT I'Iﬁgssj::ﬂ 3HaueHue nsmepsiemort BenuumHesl PV1 OT MuHyc 9999 no 9999
03 /06 4 BYTE Bbixog DO Pervctp coctosiHust amckpeTHoro Bbixoga DO1 0 — oTKM., 1 — BKI.
03/06 6 INT Mepenrisa CoCTOsIHME KBUTUPOBaHUS 0 — He kBUTMpOBAHO
naHernb 1 — KBUTMPOBaHO
03 7 INT Mepearss CocTosiHWe curHanmsauum (cM. npumeyaHme 6)
naHenb
03706 (8.9) FLOAT MepenHsas 3HayeHune N3MEPAEMOit BeNMINHI PV1 (c OT MuHyc 9999 A0 9999
naHernb nnasBatoLLen 3ansTomn)
03 /06 16 BYTE LOAD.00 PaspelueHre nporpaMmmpoBaHuns (1) ~ 3anpelLeHo,
— pa3peLLeHo
03 /06 18 INT AIN1.00 Twvn aHanoroBoro BxogHoro curHana Al1 Ot 0000 oo 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 24 INT AIN1.03 MonoxeHue geuumansHOro pasgenurens 0 — «xxXxx», T — «XXX,X»,
BXoAHoro curHana Al1 2 — &XX, XX, 3 — «X,XXX»
03706 26 INT AIN1.04 [MocTosiHHast BpeMeHU BXOAHOrO LMppoBOro OT 000,0 g0 060,0*
dunbTpa BXxogHoro curHana Al1
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[MpodomkeHue mabnuyb! B.1 — JocmyrnHble peeucmpbl amnepmempa UIMM-3

03/06 28 INT AIN1.05 MakcumanbHas AnNMTenNbHOCTb UMMNYTbCHON OT 0000 g0 005,0*
nomexu BxogHoro curHana Al1
03/06 34 INT COR1.01 | KoadbduumenT koppekunm (cmetenme) OT MuHyC 9999 710 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 Tun curHana guckpeTtHoro Bbixoga DO1 00,01 — 99,99* —
VMNYNbCHbIN
B onanasoHe wwkanbl
03 /06 (54.55) FLOAT DOT1.03 Ycrtaka MIN guckpeTtHoro Beixoga DO1 BLIBGPAHHOTO TUNA AATUVKA
03/06 (58.59) FLOAT DOT1.04 YcraBka MAX guckpeTHoro Bbixoga DO1 B Avanasowe wwkark|
BblIGpaHHOIo TUNa garyvka
03/06 (62.63) FLOAT DOT1.05 'vcTepesuc BeixogHoro yctponctea DO1, DO2 OT MuHyc 9999 no 9999
KonnuyecTBo y4acTkoB nuHeapusaumm BXOGHOIO 0000-0039 — ansa 1-ro 6noka
03/06 97 INT AIN1.06 curHana Al1 0000-0019 — ans 2-ro 6noka
ABcLmcehl OMOpHBIX TOUEK NMMHeapusaumm .
03/06 99-118 INT LNX1.00-19 BXOAHOTO CurHana Al Ot 00,00 go 99,99
03/06 | 139-158 INT LNY1.00-19 | OPAVHaTLI ONOPHbIX TOYEK NMHEapU3aLMM OT MuHyc 9999 Ao 9999
BXOAHOro curHana Al1
03/06 200 INT CLI1.00 3HauyeHne KanMbpoBKM HaYanbHOIO 3Ha4YEHUs! OT MuHyC 9999 710 9999
wkanbl 1 n 2 6noka
03/06 202 INT CLI1.01 3HaveHne KanmbpoBKN KOHEYHOTO 3HaYEeHUst OT MuHyc 9999 A0 9999
wkanbl 1 1 2 6rnoka
03706 204 INT CALO.01 3HaveHnwne kanubposku MIN 1 MAX aHanorosoro OT MUHYC 9999 70 9999
Bbixoga AO
3HayeHne KOppeKLMU NokasaHui gaTumka
03/06 206 INT SYS.13 TEPMOKOMNEHCALIMM OT MuHyc 9999 no 9999
03 217 INT SAVE.O1 CoxpaHeHue nosb30oBaTeNbCKNUX HAaCTPOeK 0000, 0001 — 3anucatb
03 218 INT SYS.02 TaMM-z_ayT Kagpa 3anpoca B CUCTEMHbIX TakTax OT 0001 g0 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBon agpec (Homep amnepmeTpa B ceTu) Ot 0000 po 0255
03 220 INT SYS.01 CKOpocTb 06MeHa Ot 0000 go 0012
MpumeyaHus.

1. MNpu ynoTpebneHun cnosa 6nok nmeeTcs B BUAY OYHKLUMOHaMbHbIV 6Ok HOpManu3aumm n MacluTabrupoBaHus.

2. AmnepmeTp WUIMM-3 obmeHuBaeTcst AaHHbIMK no npoTtokony Modbus B pexume "No Group Write" — cTtaHOapTHbIN
npoTtokon 6e3 noaAepXku rpynnoBoro ynpasneHNs AUCKPETHLIMW CUrHanamu.

3. (p1.p2) — perncTpel, KOTOpblE OTBEYAIOT 3a OAHO OMNpeAeneHHoe 3Ha4YeHne C NnaBatoLLen 3ansaTon.

4. (*) DaHHOe yncno npeAcTaBneHo B perucTpe UenbiM 6e3 geuymanbHOro pasgenutens (3anston). Hanpumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcsa uncno 600.

5. Pernctp 16 «Pa3peweHue npozpamMmuposaHusi», B Criy4ae yCTaHOBKW €ro 3HadyeHusi B «1», paspeluaeT nameHeHue
KOHpurypaumoHHbix pernctpoB No 18-210. YcTaHOBKY «Pa3peweHue rnpogpaMmupo8aHUsi» MOXHO OCYLLECTBUTb C NepcoHarnbHoOm
OBM wunun ¢ nepegHen naHenu amnepmetpa (yposeHb LOAD.00). MNpu Hanuuum B 16 pernctpe «O» AOCTYNHbI ANS M3MEHEHWs
TOMbKO PErncTpbl onepaTMBHOro ynpaenexust 1-15, a octanbHble ANs YTeHus.

6. MobutHoe NpeacTaBneHve peructpa curHanusauum 7 (PV — usmepsiemas BenuumHa):

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

[ [ e | ][]

®-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 ®opmaT kaxxgoro 6anTa, KOTOpbIM NPMHMMAETCA U NepefaeTcAa npudéopamum, creayrLWUn:

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

Kagp Modbus coobuieHus cneayoLwmin:

FUNCTION CODE
8 BITS

DATA
k x 8 BITS

CRC CHECK
16 BITS

DEVICE ADDRESS
8 BITS

Fne k<16 — konu4yecTBO 3anpalumBaeMblX peructpoB. Ecnu B kagpe 3anpoca 3akasaHo Gonee 16
perucTpoB, TO 3TO yKa3bliBaeT Ha OLUMOOYHBIN 3anpoc (koA owmnbku 2).

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

(master-ycTpoicTBo) co cBouM 3anpocoM. Kora yaaneHHbin NpuGop nocbinaeT CBOi OTBET, OH pa3MeLLaeT 3ToT ke
(coBCTBEHHBIM) agpec B 9TOM norne, YTobbl master-ycTpoiMcTBo 3Haro, kakoe slave-ycTpoicTBo oTBeuyaeT Ha 3anpoc.




24

B.2.3 Function Code. ®yHKUMOHaNbHbIN KOA onepauuu

UIMNM-3 nogaepxuBaeT crnegytoLine QyHKUNK:

Function Code DyHKLMA
03 YteHue pervctpa (oB)
06 3anucb B OOWH PerncTp

B.2.4 Data Field. None nepeaaBaemMbIx AaHHbIX

Mone paHHbIX coobuwenuns, noceinaemoro SCADA cuctemon yganeHHoMmy npubopy, COAepXUT
no6aBoyHO MHdOpMaLmIo, KoTopas Heobxoauma slave-ycTporcTBy Ana getanusaummn dyHkumn. OHa BKNOYaeT:

® HavanbHbIN agpec perncTpa 1 KoM4ecTso perncTpoB Ana dyHKumn 03 (4TeHne)

® afpec pernctpa n s3HaveHune aToro permctpa ans dyHkumm 06 (3anuce).

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

® Konu4ecTBo 6anT oTBETa Ha yHKUMo 03 1 cogepmmoe 3anpaluvBaeMblX PerncTpos

® afpec perucTpa v 3HadeHue aToro peructpa ansa dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHMsA KOHTPONbHOW CYMMbI

3HayeHne 3TOro Monsa - pesynbTaT KOHTPOMS C MOMOLLbI LMKM4eckoro mabbitoyHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHna coobueHus (address, function code, data) nepepaiowee ycTpolicTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHus. MNMprnemHoe ycTponctBo paccumteiBaeT CRC kof
NpUHATOro coobLleHns u cpaBHuBaeT ero ¢ nepeganHeiM CRC kogom. Ecnn CRC kof He coBnagaert, 370 o3HavaeT
YTO MMEeeT MeCTO KOMMYHUKaLMOHHasa owwnbka. YCTPOWCTBO HE BbINOMHAET AENCTBUMA U HE JaeT OTBET B criyyae
o6HapyxeHusa CRC ownbku.

MocnepoBartensHocTb CRC pacyeToB:

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

. Uckntovatowee UM ¢ nepebimn 8 6uT Gata coobuieHus n cogepxumbivm CRC perucrtpa.

. CoBur pesynbTaTta Ha oavH 6uT BNpago.

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

. MoBTopATh Warun 3, 4 n 5 noka 8 caBuros He OyayT METb MECTO.

. Ucknrovatowee UK co cnegyowmumm 8 6ut 6anta coobuieHus n cogepxmmbim CRC pernctpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce 6anTbl coobleHns He obpaboTatoTcs.

. KoHeuHoe cogepxwvmoe pernctpa 1 6ynet 3HaueHMeM KOHTPOIbHOW CYMMbI.

Koroa CRC pa3melyaeTtcs B koHUe coobuweHus, mnagwuii 6ant CRC nepegaetcs nepBbIM.

OONOUNPSWN

MpunoxeHue B.3 ®opmaTt komaHAa

YTteHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowimii hopmart ucnonesyetca 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

ADD%\IIQII(E:ES FgggEI%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 oTBeTE OrpaHMYMBaET MX KONMYECTBO A0 NepBbIX 16-

TW PEFUCTPOB.

Mpumep 1:
1. YteHune perucrtpa

3anpoc yctpounctBy. 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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OrtBeT 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)
Cnepytouwlasn komaHaa 3anvcbiBaeT onpegeneHHoe 3HadveHue B pernctp. 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

MpunoxeHune B.4 PekomeHgaumm no nporpaMmmMmmpoBaHnio ooOMeHa AaHHbIMU C
amnepmeTtpom UIMM-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 = O0xA001; // 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 UIMM-3

Tabnuya I"— CeodHas mabnuuya napamempos gonbmmempa NIMM-3

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

AIN1 (H 'n /) HacTpoiika

M MacLuTabum poBaHuUA

napameTpoB nepBoro hyHKLMOHaNbLHOro 6y1o0ka HopMmanusauum

0001 — nNUHenHbIN
0002 — kBagpaTU4ecKnii

00 Twn aHanoroBoro curHana 0003+0008 — He ucn. 0001 0001
0009 — nuHeapusoBaHHasi
Lkana
01 HwxHuiA npegen pasmaxa TEXH. OT MuHyC 9999 710 9999 000,0 Mnagwwnin
LuKanbl en. paspsig
02 BepxHui npegen pasmaxa | TEXH. OT MuHyc 9999 A0 9999 100,0 Mnagwwmn
LuKanbl en. paspan |4 4
0000, o
03 [MonoxeHne geunmanbHOro 000,0 000,0
pasgenutens 00,00
0,000
04 | MNocTosHHas Bpemem cek. OT 000,0 8o 060,0 000, 1 000,1 000,0 — chunbTp BLIKN.
LmdpoBoro unstpa
MakcumansHan anu- 3alumTa oT UMNYMLCHBIX
05 TENbHOCTb UMMYNbCHOM cexk. Ot 000,0 oo 005,0 000,0 000,1 no;‘ex Y
nomexm
06 KonunyectBo yyacTkoB OT 0000 70 0019 0000 0001 3792 CM. ypoBHU LNX1 n
NnHeapusaumm LNY1
Ycraska MIN TeXH Mnagwwmn
07 TEXHOMNorn4yeckon ’ OT MuHyc 9999 o 9999 020,0 A4
en. paspsg
curHanusauum
Ycraska MAX - C yyeToMm geumnm.
08 TEXHOMOrM4Yeckon TEXH. OT MuHyc 9999 1o 9999 080,0 Mnapuwiit 13.7.1 pasgenutens
en. paspsig
curHanusauum
09 | Mverepesuc TeXH- | 07 000,0 g0 090,0 000,5 000,1
curHanvsauum en.
AOT (Fot) Hactpoiika napameTpoB aHanorosoro Bbixoga AO*
McTo4HMK aHanorosoro
00 curHana ans ynpasneHus 0001 — PV1 0000 0001
aHanoroBbIM Bbixogom AO
01 HanpaBneHue BbIXOQHOIO 0000 — AO=y 0000 0000 — npsimoe
curHana AO 0001 — AO=100%-y 0001 — obpaTHoEe
3HauveHne BXO4HOro TexH Mnazwmii 3.7.3
02 curHana, pasHoe 0% e ' OT MuHyc 9999 no 9999 0000 afﬂ C y4yeTOM geuumansHoro
BbIXOAHOIO cUrHana A- paspaa pasgenuTens
3HauveHne BXO4HOro TexH Y T BbIGPAHHOIO MCTOYHUKA
03 curHana, pasHoe 100% e ' OT MuHyc 9999 no 9999 100,0 afﬂ aHarnoroBoro curHana.
BbIXOLHOro curHana A paspsia
| o
DOT1 (d ot |) Kondmrypaums BeixogHoro yctpoictea DO1*
0000 - BbIxoa
ynpasnsieTcs no
nHTepdpency
0001 — Gonbiue MAX 0001-0004 -
oTHocuTensHo MIN—
0002 — MeHbLIe MIN MAX cooTBeTcTBYIOLLEMO
0003 - B 30He MIN-MAX DO
0004 - BHe 30HbI MIN-MAX ’
0005 — DO cpaborTaer,
TNoruka paboTbl BLIXOAHOTO (oTHOCcuTenbHO MIN—- MAX ~
00 . 0001 0001 ecnv napameTp BbiigeT
yctporicta DO1 cooTBeTcTBYytoLero DO) 33 DAMKH
0005 — obobLueHHas P o
3.7.4| TexHonornyeckon
curHanusauusi
curHanusauum
0006 — He ucnonbayeTcs,
0006 — ecnin 3akasaH
BbIXOA, OTKI >
aHaroroBbIi BbIXof, TO
OISt ero KOPPEKTHOM
paboTbl HeobxooUMOo
yctaHoBuTb "0006"
McToYHUK aHanoroBoro
01 | cvrHana aAns ynpasnenus 0000 — PV1 0000 0001

[VCKPETHbLIM BbIXOIOM
DO1
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos sosibmmempa UIMM-3

Eoun- 3Hau.
MyHKT MNapameTp HULbI [Onana3oH nameHeHus no- Lar name- | pas- Mpumeyanme
MeHIo usme- napameTpa ymon- HEeHusl Aen
peHus YaHUIO
00,00 — ctaTnyeckumn
Twvn curHana BbIXOAHOIro 00,01 — 99,99 — FAe 00,01-99,99 —
02 . cex. 2 00,00 00,01 ONUTENBHOCTb NMNynbeca
yctpovictea DO1 MMMYMbCHbIN
. B CEeKyHaax.
(amHamunyeckmn)
TEXH. B ananasoHe Likarnbl
03 YctaBka MIN DO1 en. BLIBPAHHOTO THa AATIMKA 020,0 000,1 3.7.4
04 | Ycraka MAX DO1 TexH. | B pnanasone wianel 080,0 000,1
en. BblGpaHHOro TMnNa garymka
05 | Mverepesuc seixonroro TEXH-— 1 OT MuHyc 9999 o 9999 001,0 000,1
yctporictea DO1 en.
] = <
ALRM (H L ~ 1) HacTponka napameTpa oToOpakeHUA CUrHanusauum
KesutnposaHue
00 MapameTp oTobpaxeHus 0000 — 6e3 KBUTMPOBAHMS 0000 0001 KNaBuLLIGH [A] K Yepes
curHanusaumm 0001 — c kBUTMPOBaHUEM .
nHTEepdenc.

LNX1 (|'_ nu |') AGcuMcchl ONOPHbLIX TOYEK NIMHeapu3aluMu curHana, nogaBaemMoro Ha
nepBbii PYHKLUNOHAaNbHbIN 6/T0K HOpManM3auum 1 MacluTabupoBaHus

Abcumcca HavanbHoro

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

01 Abcumcca 01-ro yyacTka % OT1 000,0 o 099,9 0000 000,1 372

02 Abcuumcca 02-ro yyacTka % Ot 000,0 go 099,9 0000 000,1 o

18 Abcumcca 18-ro yyacTka % OT1 000,0 go 099,9 0000 000,1

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

LNY1 (|'_ n4 |') OpAanHaTbl ONOPHbLIX TOYEK NIMHeapM3auum curHana, nogaBaemMoro Ha
nepBbin PYHKLUMOHaNbHbIA 6JI0K HOpManu3auum 1 MacluTabupoBaHus

OpauHaTa HavanbHoro

00 3HaveHus (curHan B ;eXH' OT mMuHyc 9999 no 9999 0000
TEXHUYECKUX eANHMLIAX) A-

01 OpaunHata 01-ro yyacTtka ;ZXH' OT MuHyc 9999 no 9999 0000

02 OpguHaTta 02-ro yyactka TExXH. OT MuHyc 9999 o 9999 0000 Mnanuwmia 3.7.2
en. pa3psg
TEXH.

18 OpgaunHaTta 18-ro yyacTtka en OT MuHyc 9999 no 9999 0000

19 OppaunHata 19-ro yyacTtka ;ZXH' OT mMuHyc 9999 no 9999 0000

CLN ([ L 1+ ) Kanu6poeka curiana, nogaBaeMoro Ha nepBbiit (PyHKLMOHAMNbHBIN GMOK
HOpManu3auum u MacliTabupoBaHus

Kannbposka HavansbHoro

00 3HayeHusl curHana 1-ro TEXH. OT MuHyc 9999 o 9999
en.
6noka
5.1
Kannbposka koHe4HOro TexH
01 3Ha4yeHus curHana 1-ro en ’ OT MuHyc 9999 no 9999

6noka

COR1 (E or :') Koppekuusa curHana, nogaBaemoro Ha nepBbii (hyHKLMOHarnNbHbIA 6ok
HOpManusauum n macluTabupoBaHus

00 | SoPPeKus curHana 1-ro Lot | OT MiHyo 9999 7o 9999 0000 000,1 Whauumpyet PV=PV+A
KoadbdpuumeHT koppekuum TexH. 3.71

01 (cmeLeHue) curHana 1-ro OT MuHyc 9999 no 9999 0000 000,1 Wnanumpyet A

6noka ea.

CALO (L Fl o) Kanu6poBka ananorosoro Bbixoga (AO)

00 TecT aHanoroBoro Beixoga | %

Kannbposka HavanbHoro

01 3Ha4YeHus1 aHanoroBoro %
Bbixoga AO 52
Kannbposka koHe4HOro
02 3Ha4YeHus1 aHanoroBoro %
Bbixoga AO
SYS ( 54 5) O6LwWue cucTeMHble HAaCTPOUKM
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTkmntoYeH ot

BOJIbTMETPaA B CeTVI) cetn
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[TpodomkeHue mabnuubl ' — CeoOHas mabnuya napamempos sosibmmempa UIMM-3

Eoun- 3Hau.
MyHKT MNapameTp HULbI [Avnana3oH n3meHeHus no- LLar name- | pas- Mpumeuanme
MeHIo usme- napameTpa ymon- HeHuA Aen
peHus YaHUIO
0000 — 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
6wt/ 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 B Ot 0001 o 0200 0006 0001 1 TaKT = 250 MKC
CUCTEMHBIX TaKTax
Kon amnepmeTpa u Bepcus
03 nporpaMMHoOro 16.39
obecneyveHns
04+13 | JaHHbIE NYHKTbl HE NCMONb3YHTCS
SAVE (5AuE) CoxpaHeHune napameTpos
00 CnyxebHas nHdopmaums
3anuncbk napameTpoB B 0000
01 SHEeproHe3aBncMyto 0001 — 3anucars 443
namsiTb
|
LOAD (L o Hd) 3arpyska napameTtpos
Paspeluerve
0000
00 nporpaMMupoBaHusi No _
ceTv ModBUS 0001 — paspeLueHo
01 3arpyska HacTpoek 0000 443
nons3osarens 0001 — 3arpy3uTb o
02 3arpyska 3aBOACKMX 0000 4.44
HACTPOEK 0001 — 3arpy3uTb

* B 3aBUCUMOCTMU OT 3aKa3a OAUH U3 AaHHbIX NYHKTOB He UCNoJib3yeTCA.
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INucTt perncrtpaumm nameHeHun

Homepa nuctoB (cTpaHuu) Bcero Bxogsawmit Ne
N3m ncTos Ne conposomarou;ero Moan Data
- B AOKy- HOKymeHTa OKyMeHTa 1 faTta .
Name- 3awme- Ho- MeHTe Aoy A
HEHHbIX HEHHbIX BbIX
1.00 30 ver.16.01 Mapukot | 18.05.2016
O.A.
1.01 30 ver.16.39 MpuBepneH B cootBeTCcTBME ¢ | 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 VcnpaBneHbl HETOYHOCTU B Mapukot | 23.01.2017
TekcTe 0.A.
1.04 29 ver.16.39 BHeceHbl yTouHeHus B kog Cnaesk | 15.11.2017

3aKkasa AA.






