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HacTosilee pyKOBOACTBO MO 3KcnfnyatauuMuM npegHasHavyeHo ANs  O3HAKOMMeHUd I'IOTpeGVITeJ'IeVI C
Ha3Ha4YeHunem, npuHUmMnom nencreus, yCTpOVICTBOM, MOHTaXoM, 3KcnnyaTau.V|e|7| n O6Cﬂy)KI/IBaHVIeM BOJiIbTMeTpa
Unm-1.

BHUMAHUE ! Mepen 1cnonb3oBaHMeM npubopa, noxanymncra,
O3HAaKOMbTECb C  HaCTOSALIMM  PYKOBOACTBOM MO  9KCnnyatauuu
BonbTmeTpa AMNM-1.

MNpeHebpexeHne Mepamy MPEAOCTOPOXHOCTM U MpasBunamu
JKCnnyaTauum MOXeT CTaTb NPUYUHON TPaBMUPOBAaHWSA NepcoHana unm
noepexaeHnsa obopynosaHus!

B cBA3M ¢ noctosHHOM paboTon MNo CcoBepLUEeHCTBOBaHUIO
usgenusi, MOBbILWAKWEN ero  HageXHOCTb M ynydlwawolwen
XapaKTepPUCTUKM, B KOHCTPYKLMIO MoryT ObITb BHECEHbI
He3HauMTeNbHblE U3BMEHEHWS!, HE OTPaXKEHHbIE B HACTOSILLIEM M3OAHUN.

1 OnucaHue BonbTMeETpPA

1.1 HasHa4yeHue BonbTMeTpa

Mpubop WUMNM-1 npeactaBnsieT coboi HOBbIN KNAacC COBPEMEHHBIX LMGPOBbLIX BOLTMETPOB C AUCKPETHBLIM
BbIXOAOM,

BonbtmeTp UIMNM-1 no3sonseT obecneynTb BbICOKYI0 TOYHOCTb N3MEPEHMS TEXHOMOMMYECKOro napameTpa.

BonbTmeTp npegHasHaveH Kak Ans aBTOHOMHOMO, Tak U AN KOMMMEKCHOro mcrnone3oBaHusa B ACYTIT B
3HepreTuke, MeTanyprum, XMuMM4eckon, NULLEBON U APYrnX OTPacnsaX NPOMbILLIIEHHOCTN U HAPOAHOM XO3sINCTBE.

Bonbmmemp UIMM-1 npedHa3Ha4eH:

e /I U3MEpeHMUs1 NMOCTOSIHHOro TOKa M HanpshkeHus, o6paboTkM n oTobpaxeHusi ero TekyLlero
3HaYeHNs1 Ha BCTPOEHHOM YeTbIpexpaspsaHOM LMGPOBOM Aucnee,

e B 33aBMCMMOCTW OT 3akasa BONbTMETP (POPMMPYET BbLIXOAHOW AUCKPETHbIA UMW aHanoroBbli CUrHarn
yrpaBneHnsl BHELIHUM WUCTONHUTENbHBIM MEXaHU3MOM, obecrneynBasi COOTBETCTBEHHO OUCKPETHOE YynpaBreHune
UnNn YHKUMIO PETPaHCMUCCUN B COOTBETCTBUM C 3a4aHHOM NONb30BaTENeM NorMkon paboTsl,

e BOMbLTMETP hOpMMpYyeT curHarnbl TEXHOMOrMYECKOW curHanusauun. Ha nepegHen naHenu umeroTcs
BOSIbTMETPbI 41151 CUTHANM3auum TEXHOOMMYECKN OMACHbIX 30H, CUIHarbl NPEBbLILLEHUS (3aHWXKEHUS) perynupyemMoro
Unu n3mMepsiemMoro napameTpa,

e BonbtMeTp WIMM-1 MoOXeT wucnonb3oBaTbCs B CUCTEMAxX CuUrHanusaumi, ONOKMPOBOK W 3aluuT
TEXHOJTOMMYecKoro 06opyaoBaHus.

1.2 O603Ha4YeHMe BONbTMETPA NPU 3aKa3e U KOMMNIIEKT NOCTaBKN
1.2.1 BonbTmMeTp 0603Ha4aeTcs cnegyowmm obpasom:

UMM-1-AA-D,
roe:

AA — Kkog BXOQHOro aHanoroBoro curHana:
01 — o1 0 go 75 mB (c wyHTa),
02 -o1 04010 B,

03 -o10pm0158B,
04 — o1 0 oo 30 B,
05— o010 0040 B,
06 — ot 0 no 50 B,
07 — ot 0 no 60 B,
08 — ot 0 oo 100 B,
09 — o1 0 go 150 B,
10 — o1 0 go 250 B,
11 — o1 0 go 500 B.
12 - o1 0 go 5 MA,
13 — 01 0 0o 20 MA,
14 — o1 4 po 20 MA.

D - koA BbIXOAHOro MOAYNA:
0 — MmoAynb OTCYTCTBYET,
T — ANCKPETHbIN TPaH3UCTOPHbLIN BbIXOA,




P — OMCKpeTHbIN penenHbln BbIXOS,

1 — aHanoroBbIn curHan ot 0 oo 5 MA,

2 — aHanoroBbI curHan ot 0 go 20 MA,

3 — aHanoroBbIi curHan oT 4 ao 20 MA,

4 — ananorosbin curHan ot 0 go 10 B (Mo otaensHomy 3akasy - npubop HacTpauMBaeTCs Ha BbIXOOHOW
curHan 0-20 MA 1 Ha pa3beM BnavBaeTcsa HopMupytoLwmii pesuctop 499 Om).

MpumeyaHune. [lepeHacTporika Ha opyrme BXoAHble CUrHanbl OCYLUECTBIAETCA TOJIbKO B YCIOBUAX
npeanpuaTna-n3roTtoBnuTena.

Buumanue! [lpu 3akase npubopa HeobxoaMmo ykasbiBaTb €ro nosiHoe o6o3HaveHue, B KOTOPOM
NPUCYTCTBYIOT TUMNbl aHANIOroBoro BxoAa, aHanoroBoro nnm ANCKpPeTHbIX BbIXOA0B.

Hanpumep, 3aka3aH npubop: UIMM-1-03-3

[Mpn 3TOM M3roTOBNEHUIO N MOCTaBKe NOTPEOUTENIO NOANEXUT:

1) BONbTMETP TEXHOMOIMYECKUA MUKponpoueccopHbin UMM-1,

2) aHanorosbii Bxog Al1, kog 03 — nocTosiHHOe HanpsixeHue ot 0 go 15 B,
3) kog 3 — aHanoroBbIv curHan ot 4 0o 20 mMA.

1.2.2 KomnnekT noctasku BonbTMeTpa UMNM-1 npueeaeH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku gonbmmempa VIMM-1

0O603Ha4yeHue HanmeHoBaHue KonuyectBO

MPMK.421457.068 BonbtmeTtp UTMM-1 1
NMPMK.421457.068 PO PykoBOACTBO MO 3KcnnyaTaumm 1*
NMPMK.421457.068 NC | Macnopt 1
M3-02 KomnnekT KpenexHbIX 3aKMMHbIX 3N1EMEHTOB 1
231-108/026-000 Pasbem ans nogknoYeHns BHELWHNX BXOOHbIX U BbIXOAHbLIX Lenewn 1
231-103/026-000 Pasbem ceteBoit (220 B) 1
231-131 Pbl4yar MOHTaXHbIN 1
* - 1 aKk3eMnnap Ha Ntboe KoNMYeCcTBO BONIbTMETPOB NPV NOCTaBKe B OAWH aapec

1.3 TexHM4YecKue xapakTepuCcTUKU BOJIbTMETpA

1.3.1 AHanoroBbI BXOAHOW cUrHan

Tabnuua 1.3.1 - TexHU4ecKuUe xapakmepucmuku aHasl0208020 8XOOHO20 cugHasa

TexHU4YecKkas xapakTepucTuka

3HauyeHue

KonnyecTBo aHanoroBbix BXOA0B

1

Twun BXOQHOMO aHanoroBoro curHana

ot 0 o 75 mB (c wyHTa)
ot 0 o 10 B,
ot 0 po 15 B,
oT1 0 go 30 B,
ot 0 0o 40 B,
ot 0 no 50 B,
ot 0 no 60 B,
ot 0 go 100 B,
oT 0 go 250 B,
ot 0 go 300 B,
ot 0 go 500 B,
o1 0 go 5 MA,
o1 0 go 20 mMA,
o1 4 o 20 MA

Paspewatouwas cnocobHocTb ALIM

<0.0015 % (16 pa3psgoB)

Mpenen gonyckaemor OCHOBHOW NpuBeAEeHHOM
NorpeLIHoOCTN N3MepPEHNsi BXOOHbIX NapaMeTpoB

£0.2%

Mpenen gonyckaemor 4ONONHUTENBHON
MOrpeLHOCTH, BbI3BAHHOW U3MEHEHNEM
TeMnepaTtypbl OKpY>KaKLLEen cpeapl

<02%/10°C

MNepuog nsamepenns

He 6onee 0.1 cek

["anbBaHMYeckas pasBsi3ka aHarnoroBoro Bxoga

OT1cyTcTBYET

1.3.2 AHanoroBbIN BbIXOAHOW CUrHan

Tabnuya 1.3.2 - TexHu4yeckue xapakmepucmuku aHaa0208020 YHUGUUUPOBaHHO20 8bIXOOHO20 cugHaa

TexHU4Yeckasa XxapaktepucTuka

3Ha4yeHue

KonnyecTBo aHanoroBbIX BbIXO40B

1 (npn ycnoeuu 3akasa)
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[MpodomkeHue mabnuypl 1.3.2 - TexHUYECKUe XxapakmepucmuKu aHas0208020 yHUhUUUPO8aHHO20 8bIXOOHO20 cuzHana

Tun BbIXOAHOrO aHanNoroBoro curHana

YHuduumposaHHsle (FTOCT 26.011-80):
[MOCTOAHHBIN TOK:

Ot 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
HanpsikeHne NOCTOSHHOIO ToKa:
OT10B no 10 B, RH =2 kOm

Paspewatowasa cnocobHocTb LIAT

<0.0015 % (16 paspsigos)

Mpenen gonyckaemMor OCHOBHOW NpUBEAEHHOM
norpeLHocT! hopMMpPOBaHUS BbIXOLHOMO
curHana

<02%

Mpenen gonyckaemon JONONHUTENBHON
MOrpeLIHoCTH, BbI3BAHHON U3MEHEHNEM
TeMneparypbl OKpy>KatoLLen cpeapl

<0.2%/10°C

ManbBaHM4eckas pa3BdA3Kka aHafloroeoro Bbixoaa

Bbixoa ranbBaHWYeCKM N30MMPOBaH OT OCTalbHbIX Lienew,
HanpshkeHne ranbBaHNYeckon passsasku He meHee 500 B

1.3.3 [IncKpeTHble BbIXOAHbI€ CUrHanNbI

1.3.3.1 TpaH3UCTOPHbLIN BbIXoA

Tabnuya 1.3.3.1 - TexHU4YeCcKUEe xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX MPaH3UCMOPHbLIX CUSHaI08

TexHndeckas xapakTepucTmka

3Ha4yeHne

Konnyectso ANCKPETHbIX BbIXO40B

1 (npu ycnoswuu 3akasa)

Twun BbIXoAa

OtkpbiTbi konnekTop (NPN TpaHsucTopa)

MakcumanbHoe HanpsiKeHMe KoMMyTauum

< 40 B nocTtosiHHOro ToKa

MakcumanbHbIV TOK Harpy3kn Kaxkgoro Bbixoga

< 100 MA

CwurHan nornyeckoro "0"
CwurHan normndyeckon "1"

Pa30MKHyTO€ COCTOSAHME TPaH3UCTOPHOIO Kriro4a
3aMKHYTOe COCTOAHME TPAH3UCTOPHOIO Krk4a.

Bug Harpysku

AKTVBHas, WHOYKTUBHaA

["anbBaHMYeckas pa3Bs3ka ANCKPETHOrO BbIXo4a

Bbixoa ranbBaHU4eCKM U30NMPOBAH OT OCTarbHbIX Lienen,
HanpshXeHue ranbBaHNYECKON pa3Bsa3ku He meHee 500 B

1.3.3.2 PenenHbIN BbIXo4

Tabnuuya 1.3.3.2 - TexHu4eckue xapakmepucmuKu OUCKPEMHbIX 8bIXOOHbIX peneliHbIX CU2Hano8

TexHu4Yeckasa xapakrtepucTuka

3HauveHune

Konnyectso ANCKPETHbIX BbIXO40B

1 (mpu ycnoBswuu 3akasa)

Twvn BbIXOOA

[Nepekntovatouime KOHTaKTbl pene

MakcumManbHoe HanpskeHne KoMMyTaLum
nepeMeHHOro Toka (AenCcTByloLLEee 3HAaYEHNE)

220B

MakcumarnbHoe 3HayeHne nepemMeHHOro Toka

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

MakcumarnbsHoe HanpsaXeHne kKommyTauum
NOCTOAHHOIO TOKa

oT5Bao30B

MakcumanbHoe 3Ha4YeHne NOCTOAHHOro Toka npu
KOMMyTauuun PE3NCTMBHOMN Harpy3|<0171

oT10MA oo 5A

CwurHan norunyeckoro "0"
CwurHan norundyeckon "1"

Pa30MKHyT0€ COCTOSAHME KOHTaKTOB pene
SaMKHyToe COCTOAHME KOHTAKTOB pene

["anbBaHn4eckas pa3BdA3Kka ANCKPETHOro Bbixoaa

BbIxo4 ranbBaHNYeCKN N30NIMPOBAH OT OCTalbHbLIX LiEenen,
HanpshXeHWe ranbBaHNYeckon pa3Bsaskn He meHee 1500 B

1.3.4 dneKkTpuyeckne faHHbIe

Tabnuua 1.3.4 - TexHU4YeCcKuUe xapakmepucmuku 3/1eKmponumanusi

TexHun4Yeckasa xapakTtepucTuka

3Ha4yeHue

HanmeeHme NUTaHNA NepeMeHHOro Toka

~0o1 100 B o 242 B, 50 'y

MoTpebnsgemas MOLIHOCTb

4B-A

3aluTa AaHHbIX

EEPROM, cernetoanekrpnyeckas NVRAM

1.3.5 Kopnyc. YcnoBus akcnnyaTtauuu

Tabnuya 1.3.5 - Yenosusi akcrnnyamayuu

TexHU4Yeckasa XxapaktepucTuka

3Ha4yeHue

Twn kopnyca

Kopnyc ON4A YTONNEHHOro LWMTOBOro MOHTaXa

"abapuTHble pasmepbl (BxLUXI)

48 mm X 96 mm x 106 Mm




[MpodomkeHue mabnuyel 1.3.5 - Ycnosus akcrinyamayuu

MoHTaxHas rnybuHa 135 mm max

Bbipes Ha naHenv 45*08 x 92+*0.8 mm
Kpennenue kopnyca B anekTpowmTax
TemnepaTypHbIV AuanasoH -40°C ... +70 °C

rpynna 4 no NOCT 22261, oTHocHTENbHas BNaXHOCTb A0
90% 6e3 koHgeHcauum Bnaru (npu Temnepatype +30°C) B
3aKPbITbIX MOMELLEHUSIX MPWU OTCYTCTBUM B BO3AYXE MblNN,
arpeccuBHbIX MAPOB U rasoB

KnnmaTunyeckoe ncnonHeHme

ATmocepHoe gasneHuve oT 84 no 106.7 klMa

Bubpauus c vyactotoun go 60 Ny c amnnutygon go 0,1 mm
[NomelleHne 3aKpblTOe B3pblBO-, NoxapobesonacHoe
[MonoxeHne Npu MOHTaxe Jlioboe

CteneHb 3aWuTbl IP30

Macca < 0.25 kr

1.3.6 o cTonkocTn kK MexaHndeckomy BosaencTenio BonbTMeTp UMM-1 oTBeyaeT ncnonHeHuno 5 cornacHo
[OCT 22261.

1.3.7 CpenHee BpeMsi HApaboTKmM Ha OTKa3 C Y4ETOM TEXHMYECKOro 06CnyXMBaHWS, pernaMeHTMpOBaHHOMO
pyKOBOACTBOM MO 3KCnyaTaumu, - He meHee Yyem 100 000 yacos.

1.3.8 CpepgHee Bpemsi BoccTaHoBIeHUs1 pabotocnocobHocTn UMM-1 — He Bonee 4 yacos.

1.3.9 CpepHuii cpok akcnnyaTauum — He meHee 10 ner.

1.3.10 CpegHun cpok xpaHeHus — 1 roa B ycnoswusix no rpynne 1 FOCT 15150-69.

1.3.11 Usonsauus anektpudeckux uenen WMNM-1 oTHocMTENbHO Kopriyca 1 Mmexay cobon npu temneparype
okpyxatowew cpegpl (20 + 5) °C n oTHocMTeNbHON BNaxHOCT Bo3ayxa A0 80% BbiAEPXMBAET B Te4eHNE 1 MUHYThI
[OeNcTBME MCNbITATENBHOrO HanpsXXeHust cuHycoupanbHow dpopmbl yactoton (50 + 1) Ty c AOercTByOWMM
3HaveHnem 500 B.

1.3.12 MwHMManbHO [JOMNYyCTUMOE 3MeKTpUMYecKkoe COMpPOTUBMEHWE U3OMAUUMM  MNpuM  Temnepartype
okpyxatower cpegbl (20 + 5) °C n oTHocUTENbHON BriaxHOCTH Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOMm.

1.4 CpeacTBa U3MEpPEHUA, UHCTPYMEHT U NPUHAATIEXKHOCTHN

MepeyeHb NpMHaANEXHOCTEN, KOTOpble HEOOXOAMMbI AN KOHTPONSA, PErynmpoBaHus, BbINOMHEHUS paboT
Nno TeXHU4YEeCKoMy 06CnyXMBaHMIO BONbTMETPA, NpuBeaeHsbl B Tabnuvue 1.4 (cornacHo ACTY TOCT 2.610).

Tabnuya 1.4 - lNepeyeHb cpedcme usMepeHusi, UHCmpyMeHma u npuHadnexxHocmed, Komopbie Heobxo0uMbl npu obcyxusaHuu
gosibmmempa UIMM-1

HaumeHoBaHVe cpeacTB U3MepeHMS,
o HasHauveHve
WHCTPYMEHTA W NPUHAANEXHOCTEW
1 BonbTmeTp yHMBepcanbHbin LW300 M3mepeHne BbIXOQHOTO curHana
2 OucbdepeHumanbHbIn BonbTMeTp B1-12 3agaTyvk curHana n nsmMepeHune BbIXOAHOTO curHana
3 MeraommeTtp 94108 VI3amepeHne conpoTnBEHNS N30NALMN
4 TMHUEeT MeguLUHCKUN [poBepka Ka4yecTBa MOHTaXxa
5 OTBEpTKa Pasbopka kopnyca
6 Msarkas 6a3b OyuMCTKa OT NbINN Y rPSA3n

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka BofbTMeTpa BbinonHeHa corrnacHo FOCT 26828 Ha Tabnuuke ¢ pasMepamu COrnacHo
FOCT 12971, koTopas KPeENUTCS Ha ThINbHOW CTOPOHE Kopnyca npubopa.

1.5.2 MNnombupoBaHue BoMNbTMETpa NpPeanpuUSTUEM-U3rOTOBUTENEM MNPU BbINYCKE U3 MPOW3BOACTBA HE
npenycMoTPEHO.

1.5.3 YnakoBka BonbTMeTpa cootBeTcTByeT TpeboBaHuam MOCT 23170.

1.5.4 BonbTMeTp B COOTBETCTBUM C KOMMMEKTOM MOCTABKM YNakoBaH COMMAacHO yepTexam npeanpustus-
N3roToBUTENS.

2 HazHayeHue. DyHKUMOHANbHbIE BO3MOXHOCTHU

Cmpykmypa eonbmmempa MWIM-1 nocpedcmeoM KOHgu2ypayuu mMoxem 6bimb
u3MeHeHa makum ob6pa3omM, 4mo Moaym 6bimb peuweHbi credyoujue 3adaqdu asmomMamu3sayuu:

v |/|3MepMTeJ'Ib-BOﬂbTMeTp OAHOro napameTpa Cc cmrHanmsaumeﬁ MWHMUMYMa N MakCUMyMma

v YCTDOVICTBO CurHannsaumu, OByxno3numMoHHOro yrnpasiieHudA
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BHyTpeHHsI8 nporpamMmHasa namsatb BonbTMeTpa WUIMM-1 cogepxuTt Gonblioe KOnMMyYecTBO CTaHOAPTHbIX
YHKUNIA HEOOXOOAUMBIX ANsi YNpaBreHUst TEXHOMOrMYEeCKMMU NpoLeccaMmm U peLlleHnst 60nbLIMHCTBA UHXEHEPHbIX
NpuVKNagHbix 3afay, HanpumMep, Takux Kak:

e CpaBHeHuWe pesynbTata npeobpas3oBaHMs C YyCTaBKaMM MWUHMMYM W MakCMMyM, W CUrHanu3auuio
OTKINOHEHWUMNA,

® NporpamMmHas kanubpoBka KaHana no BHelHeMy 06pa3sL0BOMY NCTOYHUKY aHanoroBoro curHana,

e LundpoBas hunbTpaumns (ans ocnabneHns BNUSHUS NPOMBILLINEHHbIX MOMEX),

® KyCOYHO-NMHENHas MHTEPNONsLUus BXOAHOro curHana no 20-Tm Toukam,

e MacluTabmpoBaHue LKarnbl U3MepsieMoro napameTpa,

® KOH(UTYpMpOBaHME NOrMKN paboTbl BIXOAHOIO AUCKPETHOrO YCTPOMCTBA,

® peTpaHCMNCCUSA BXOQHOMO aHanoroBoro napameTpa Ha aHarnoroBbli BbIXO YCTPONCTBa (B Crnydvae 3akasa
onuun aHanorosoro Bbixoga AO) 1 MHOroe ap.

BonbtmeTp UIMM-1 KOHUurypmpyeTcs npu nomoLum nepeaHen naHenu npubopa wunu vyepes nHrepdenc RS-
485 (npoTtokon ModBus).
MapameTpbl KoHMUrypaumm sonbTmeTpa UIMM-1 coxpaHsaoTca B 3HEProHe3aBUCUMON NaMSATH.

3 KoOHCTpyKUna BOoNbTMeTpPa U NpUHLUN paboThbl

3.1 KoHCcTpyKuMsa BonbTMeTpa

Ha nepepgHew naHenu BonbTMeTpa pasMeLLeHbl:

- LUndpposon gncnnen,

- Mngukatopsl yctaBok MIN-MAX TexHonornyeckon curHanusawmu,
- HavkaTop coCTosiHUSt QUCKPETHOrO BbIXOAA,

- MHpukatop paboTbl nHTEpdeinca,

- KnaBuwmn nporpammmpoBaHus.

Ha 3agHeit naHenu BONbTMETpPa pa3MeLleHbl NPYyXNUHHble pa3beM-KnemMmmbl Ana BHELWWHNX COoeauHEeHUN.

N3amepeHHoe
3HayeHue
BXo[HOro NHavkaTopbl
napameTpa BOJIGTMETP TEXHOMOMMYECKoN
cuUrHanusaumm
Wuaunkatop
paboThl
MHTepdenca
Knasuwun
MHaukaTop nporpammMmpoBaHns
COCTOSHVS aHT g«
—
OUCKPETHOro A MIKPOA
BbIxoaa

PucyHok 3.1 - BHewHuti sud sonsmmempa WIMM-1

3.2 HasHaueHue uudpoBoro gucnnes
Lincpposort gucnnen BonbtmeTpa WIMM-1 B pexume PABOTA uHOuuupyeT 3HayeHwe u3mepsieMon
BENYUHBI.

B pexvme KOHOUTYPUPOBAHWE wumndposon agucnnen WHAMUMPYET YpPOBEHb KOHMrypauuu, 3aTem
HOMeEp MyHKTa MEHI0, 3aTeM, MUrasl, 3Ha4yeHue napameTpa BbIOPaHHOro MyHKTa MEHHO.

3.3 HasHauyeHMe cBeTOAMOAHBLIX MHOUKATOPOB

e NHaukaTop A CBeTuTCH, €Ccnu 3HayeHne U3MEepseMor BeNIMYMHbI MpPEeBbIlaeT 3HayeHue YCTaBKy
curHanmnsauunm oTknoHeHnsa MAX.

e UHankatop V¥ CBeTuTCs, €CcnM 3Ha4YeHUe W3MEepPsSieMOW  BENUYMHbI  MEHbLUE 3HAYEHUS  YCTaBKM
curHanunaauum otknoHeHns MIN.

e UnpgukaTop K1 CeeTutcs, ecnu BKMYEH AUCKPETHbIN Bbixog DO.

e UnpukaTop IHT MwuraeTt, ecnu npoucxoauT 3anucb KoHdurypauum yepes nporpammHoe obecneveHue,
yctaHoBneHHoe Ha [K.




3.4 Ha3zHauyeHue KnaBuLl

e KnaBuwa [A] Knasvwa "Bonbwe". [py Kaxxgom HaxaTun 3TOW KnaBuLIWM OCYLLLECTBNSAETCS YyBenuyeHue
3HayeHuss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMaBULLM B  HaXxXaTOM
MONOXEHUN YBENUYEHNE 3HAYEHNS NPONCXOANT HEMPEPBIBHO.

e KnaBuwa [ V] Knasuwa "MeHblie". [py kaxgom HaxaTum 9TOM KNaBULLKM OCYLLECTBNAETCH YMEHbLUeHne
3Ha4YeHuss un3MeHseMoro napametpa. [lpu yaepxuMBaHMM STOW KMNaBULWIKM B HaXXaToOM
NOMOXEHUN YMEHbLUEHNE 3HaYeHNS MPONCXOAUT HEMPEPBIBHO.

e Knasuwa [O] KnaBuwa npegHasHayeHa Ans Bbi3oBa MEHIO KOHdMrypauuu, Ons NoATBepXaeHust
BbINOMHSAEMbIX [AENCTBMI WNU onepauMit U Ana d¢uKcauuM BBOAUMBLIX 3HaYeHUN.

Hanpumep, noaTBepxaeHWe Bxoda B PEXUM KOHGUrypauuu, dukcauus BBeOeHHOro
3HaYeHMs U3MeHAeMoro napameTpa 1 T.4.

3.5 CTpykTypHasa cxema Bonbtmetpa UIMM-1

Al - BXOAHOW U3mepsiemblii ﬂ ‘/ N MaHenb MHAMKauuu n
KOHTPONUpyeMblii napameTpJ ) MWKPO- Knasuartypbl

KOHTPOJIEP: i s T :
- anroput™m o6paboTku - » Sg-aﬁ;amnmocrg::l“ BbIX00,
Mutanne ~ 220 B BXOAHOIO cUrHana; @ s P

- KOHUrypauus =

M3MepUTENbHOTO KaHana; DO - anckpeTHbIN BbIXOA
MocneaosaTenbHbiN MHTEpPdEIic - uMdbposasi o6paboTka PaBotaet no 3agaHHoit
RS-485: koHUrypupoBaHve, npuem- [aHHbIX : rosb3oBaTenem oruke pabotel
nepeaaya KoMaHa 1 AaHHbIX 9 ) 5‘ Onumn ’

PucyHok 3.2 - CmpykmypHasi cxema gonbsmmempa UMM-1

3.6 PyHKUMOHanNbLHaA cxema BonbTMeTpa UMM-1

Mogynb koHbUrypaumum
yepes MK * >

Dopmuposarens
aHanorosoro Bbixoaa Ao
Bnok
Al Bnok Hopmanuaauumn PV onepaTuBHOroO —
— —_— ' TNoruyeckui Gnok:
1 MaclwtabuposaHus ynpasnexHusa un H - YCTPOICTBO
Ll —»= DO
KOHpurypauum CcpaBHeHus,

- cUrHanuaarop

Onumnn

PucyHok 3.3 - ®yHKyuoHarnbHasi cxeMa eorimmempa VIMM-1

3.7 NpuvHUMN paboTtbl BonbTMeTpa UMM-1
3.7.1 NpuHUMN paboTbl 6110Ka 06paboTKM aHaNoroBoro Bxoaa

B BonbTmeTpe UIMM-1 MOXHO NOAKMOYUTL OOUH aHAmNOroBbli BXOOHOW CUrHam, KOTOPbIM MpUHMMaeTcs
yHKUMOHaNbHLIM 610KOM HOpManu3auum 1 macluTabupoBaHus.

AHanoroBble curHanbl npeobpasyoTcs B uudgpoByto dopMy U 06pabaTbiBalOTCsi COOTBETCTBYHOLLUMM
©nokamu HopManu3aumm n mactabupoBaHus. Ha pucyHke 3.4 nokasaHa cxema 00paboTku aHanoroBoro Bxoaa.

Ha puicyHke npuHSTHI criegyowmne 0603HaYeHns:

1. ®unbTp UMNYNbLCHbLIX NMOMeX. Vcnonb3yeTcs AN NogaBreHus MMNynbCHbiX nomex. OnpegenseTcs
napameTtpom AIN1.05 «MakcumanbHas AnuTenbHOCTb MMMNYMbCHOM NoMexu». Ecnu B kakoM nnMbo LmMKne nuamepeHust
TEXHOMOrMYeckoro napameTpa obHapyXeHO ero n3aMeHeHve, To npeanonaraeTcsl BO3MOXHOCTb AENCTBUSI MOMEXMU U
BbIXOQHOW curHan cdopmupyetcss (C  y4eTOM YCPeAHEeHWUst W3MepUTENbHbIX 3HayYeHur) Mo  UCTeYeHur
YCTaHOBINEHHOIO BpEMEHW AnuTenbHocTu nomMmexu. Pabota paHHOro dunbTpa BHOCUT  OOMOMHUTENBHOE
TpaHCNOPTHOE 3anasfblBaHne B CUCTEMY pPerynmpoBaHus, KOTOpOe paBHO BenuuvHe napameTpa «MakcumarnbHas
ONUTENBHOCTb MMMNYNbCHOW NoMexu». [MoaTomy Bcerga Hy>KHO CTPEMUTLCA MUHUMU3NPOBAaTh AaHHbIN napamMeTp.

2. Moaynb Hopmanu3auum curHana. Mogynb HOpmManu3yeT BXOAHOW aHaroroBbi curHan. BakHown
dYHKUMEN OaHHOrO MOAYMS eCTb KOHTPONb OOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanoroBoro curHana Ha
10% 3a [nanasoH, KOTOpbIA YyCTaHaBnMBaeTCs Npu KanubpoBke BONMbTMETpPA, MOAYSb MOCbINAeT CcurHan
BOMbTMETPY O HEOOCTOBEPHOCTUM AaHHbIX B KaHane. [lpu 3TOM ecnu curHan Huxe AuanasoHa WU3MeEHeHWUst Ha
uncbpoBom aucnnee roput £ L, npn npesblleHn JaHHOMO AnanasoHa Ha LmdpoBoM avcnnee roput £~ H. B
oboux criyyasix reHepupyeTcsi CoOObITUE «pa3spbIB JIMHUM CBA3M C AATYNKOMY.
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3. NapameTpbl kanubpoBku. Onpegensitotcs napametpamu CLI.00 «KanmbpoBka HayanbHOro 3HayYeHusi
wkanbl aHanorosoro Bxoga» M CLLO1 «KanubpoBka KOHEYHOro 3HaYeHWsi LUKanbl aHarioroBOro BXOo4ay.
OnpenensioT TOYHOCTb kaHana M MEHSIIOTCS MpU 3aMeHe JaTyvMka WnM nepexoje Ha ApYrow Tun partyvka.
MoppobHee o kannbpoBKkax aHanoroBbliX BXOAOB CMOTpUTE B pasaerne 5 AaHHOro pykoBOACTBa.

4. 3KcnoHeHuManbHbIn unbTp. PUNLTP UCNONb3yeTCH ANns MNOAABMAEHUA MNoMeX, a Tawkke Ansg
nogaeneHuns «apebesra» mHOuKaumu (4acTblX M3MEHEHMI MOKasaHWs BOMbTMETpa M3-3a konebaHui BXOAHOro
napameTpa). Onpeaensetca napametpom AIN1.04 «lMocTosHHas BpemeHn undpoBoro unbTpay.

5. Mogynb macwrtabupoBaHMsa curHana. Moaynb nvHeapusyeT M macliTabupyeT BXOOALMIA CUrHan
CornacHo 3afaHHOW nonb3oBaTenemM HOMUWHAIbHOW CTaTUYECKOW XapakTEpPUCTUKN AaTyMKa, KOTOPbIA MOAKIHYEH K
OaHHoMy Bxoay. VimeHHO B 9TOM Moayne BbibupaeTcs Tvn MOAKMIOYEHHOro K KaHany gartdvka. Nonb3oBaTenb
nMeeT BO3MOXHOCTb NMHeapu3oBaTb CUrHan no coO6CTBEHHOW KPMBOWM NuHeapusaumu.

6. Tabnuua koopauHaT nuHeapu3auum curHana. [aHHaa Tabnuua onpegensieT KoopAMHaThl
nonb3oBaTeNnbCKON NMHeapusaumnm, napaMmeTpbl KOTOPOW 3aA4atoTcs Ha YypoBHe KoHdurypauun LNX n LNY.

7. Moaynb KoppekuMu aHanorosoro Bxopa. B aTom mogyne curHan, npeobpasoBaHHbI B NpeablayLumX
6rokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTteneM (ypoBeHb COR) 3HaveHre. 3HayeHne KoppekUMn CyMMUpyeTcs
BXOAHbIM CUTHaINOM WM BbIYUTAETCA OT BXOLAHOTO CUrHana, B 3aBUCUMOCTU OT 3HaKa KO3 dULMeHTa KoppekLmu.

I___________________jjjjjjj;_s _____ 1
Mod,
I ®unbmp uMNYNbCHbIX Modyne Hopmanusayuu OKCNOHeHUUanbHbIl | |M:cm:a6uposanu;; I
| nomex 1 cuzHana dbunsmp ’ | |cuenana I
2
| | 0001 |
Al1 | j . 1004 1 | = | Modyns koppexyuu |
— il | awanozoeozo 6xoda
CuzHanl| o Tp+1 | | 7 |
0
c AUmn : : / 0002 | | PV1
AIN1.05 AIN1.01,02  Tabnuya koopduHam [ T —l_"
I g:;;é’:;gfﬁ’ nuneapusauuﬁcuen:nal : e | Tex.ed
p |
: X Y : 0003 | COR1.01 |
| .L | |
| : S | |
| LNX1.00-19, LNY1.00-19 | l
CLI1.00, 01 |
| 1 s s st |
_________________________________ .

PucyHok 3.4 — briok-cxema obpabomku aHan0208020 8xo0a
3.7.2 lluHeapu3saumnsa aHanoroBbIX BXOO40B

OYHKUMSA NUHeapusauun BbINONHAETCA (PYHKLMOHamNbHLIM GrIOKOM HOpManusauMm M MaclwTabupoBaHus.
JInHeapusaums gaeT BO3MOXHOCTb peanibHOro  (PU3MYECcKOro NPEeACTaBreHUs HEeNMHERHbIX  U3MepsieMblX
napameTpoB.

* C noMowbio fuHeapusayuu MOXHO M[pou3soOums peobpasoeaHue U3MepeHHO20 3HayeHusi OOHOU
gusuveckol 8enuYUHbI 8 Opyeayio.

anI nHankaummn J'II/IHeapI/I3OBaHHOVI BENNYKMHbI, onpegendrlmMMmmn napamMmeTpamMmn ABnaTCA HadarnbHoOe U
KOHe4YHOe 3Ha4deHue LKanbl (I'IpOLI,EHTHoe OTHOLWEeHMe K Ounana3oHy MSMepeHVIF!), nonoXxeHme pgeummManbHOro
pasgenutend, a TaKkke J3KBUAOAUCTaAHTHblE OMNOpHble TOYKUM JIHeapusauunn. KpVIBaﬂ NnHeapusaunmm unmeet
«npenomMrnieHna» B ONOPHbIX TOYKaX.

3.7.2.1 NapameTpbl NMHeapu3aLum
MapameTpbl NMHeapusaumMmn yHKLMOHaNLHOro 6roka HopmManu3aumn MacliTabupoBaHus cregyoLme:
KoHgbuzcypayus gpyHKyUOHanbHo20 6s10Kka

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

Abcuucchbl OIMOPHbIX MOY4YeK JIuHeapu3zauyuu

LNX1.00 Abcumcca HayanbHoro 3HayeHust (B % OT BXOAHOMO curHana)
LNX1.01 A6cuumcca 01-ro yyacTtka
LNX1.02 A6cumcca 02-ro yyacTka
LNX1 .18 Abcuuncca 18-ro yyacTtka
LNX1.19 Abcumcca 19-ro yyacTka
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OpdllHamt:l OIMOPHbIX MOY4YeK JIuHeapu3auyuu

LNY1.00 OpauHaTa HavaneHoro sHayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01 OppauHaTa 01-ro yyactka
LNY1.02 OppauHata 02-ro yyactka
I._.l.\l.\.(.1.18 OpauHaTta 18-ro yyacTka
LNY1.19 OpawnHaTa 19-ro yyacTka

3.7.2.2 OnpepeneHune onopHbIX TOYEK NUHeapusauum

3.7.2.2.1 OnpederneHue Konu4yecmea y4acmkos iuHeapusayuu

Mocne onpepeneHns HeobxOAMMOro KommyecTBa y4acTKOB fMHeapusaumm HeobxoauMo 3ajaTtb ero B
napametpe AIN1.06.

Bbibop HeobxoauMoro Konm4ecTBa y4acTKOB NMHeapusauum npom3BoauTcs u3 coobpaxeHus obecneyeHuns
Heo6X0AMMON TOYHOCTU U3MEPEHUS.

3.7.2.2.2 OnpedeneHue 3Ha4yeHUli ONMOPHbIX MOYEK NUHeapu3ayuu

[nsa kaxgoro 3HavyeHus nHaMuupyemoro BxogHoro curHana Yi (B TeXHMYEeCKUX eamHuuax oT MuHyc 9999
o 9999) BbYMCAMTE COOTBETCTBYIOLLYIO (PM3NYECKYI0 BENMWYMHY U3 COOTBETCTBYIOLMX YHKLMOHAMbHBLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpaduyeckm wn3 COOTBETCTBYIOLIEN KpuBOW (Npu
HeoOX0AMMOCTM MHTEPNONMPOBaTh) W 3adaTh 3HAYEHWE AN COOTBETCTBYHLLENA OMOPHON BENUYUHBI BXOOHOMO
dmanyeckoro curHana Xi (8 %, ot 00,00% o 99,99%).

3.7.2.3 Mpumepbl NMHeapusaLmm CUrHanos

Mpumep 1. JNlnHeapusaumsa curHana, nogaBaemoro Ha PyHKLUMOHaNbHbIA 610K
HOpManusauum n macltabupoBaHus, npeacTaBneHHas rpadnyeckm (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  Wuavumpyemoe 3HaueHue PeanbHas xapaKkTepucTuka, NuHeapuaosanHan
“ B TEXHUYECKUX eauHuLax peacrasneHHas rpadmwecxn apaKkTepucTuka
OppuHara 99994 - e
3-ro yyacrka . -
750.0 K byiara "7 . e
2-r0 y4acTka .
2-i
o s
i 111 : Vimerok
100 %
i : . ! BXOAHOIC
g Y . A6c A6 +curHana
Yiacmon 2 1-rocyL\l:;cccr?<a 210 yl‘liwaccctia 3-rocyl‘l:;cciiK:/
Hauanshoe 20.00 60.00 99.99 X, %

3HauYeHue

PucyHok 3.5 — lpachuk nuHeapu3o8aHHO20 cueHana
3.7.3 NMpuHUMN chopMupoBaHUA aHaNoroBoro Bbixoaa

BonbtmeTp UIMM-1 umeeT oamH aHanoroBbIf BbIXOA (MPWU yCNoOBUW 3akasa), KOTOpbI paboTaeT B pexnve
peTpaHcMuccum (MpaMas nepegada ¢ macliTabupoBaHneM) BXOAHOMO CUMrHana Ha BbIXOA.

B pexume peTpaHCMUCCUM BbLIXOAHOW aHanoroBbi CUrHam nNoBTOPSAET uaMepsemyo BenudunHy PV, korga
napameTp AIN1.01=A0T.02 n AIN.02=A0T.03.

B pexvme maclTtabupoBaHusi BbIXOAHOW aHanoroBbli curHan OyaeT chopmMypoBaH B 3aBMCUMMOCTU OT
napameTtpoB AOT.02 n AOT.03 kak n3obpaxeHo 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 8bi800a 8 pexume pempaHcmuccuu
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3.7.4 MpuHUMN paboTbl AUCKPETHOrO BbixoAa

AvckpeTHbii Bbixog DO sBnsieTcs cBO60AHO-NPOrpamMMmpyeMbiM, TO €CTb MOXET BbINOMHATL Pa3NUYHYIO
noruky paboTbl.

MpuHUMN paboTbl nornyeckoro ycTpomcTBa nokasaH Ha pucyHke 3.7. [Ana auckpeTHoro Bbixoga DO1
3agaHa norvika pabotsl - 8 30He MIN-MAX. To ecTb Ha Bbixoge (hOpMUpPYeTCs Normyeckas eaMHnLa, Korga BXO4HOW
curHan Haxogutesa mexay yctaskamu MIN n MAX. 3HaveHne aTux yCTaBoK yCTaHaBNMBaeTCs B NyHKTax MeHo 03 v
04.

BbIXogHOM cMrHam normyeckoro yCTponcTBa MOXeT ObiTb CTATUHECKUM UMW UMMYSbCHBIM (AMHaMUYECKNM)
C 3afjaHHoM AnuHou wumnyneca. [pn craTuveckoMm BbLIXOAHOM CUrHane form4eckoe YCTPOWCTBO dhopmMmupyeT
MOTMYECKYI0 eAMHMLY Ha MPOTSHKEHUM BPEMEHM, KOraa napaMeTp BXOAWT B 30HY 3afaHHyto noruky pabotbl. MNpu
UMMYNbCHOM BBLIXOAHOM CWUrHane ANnHa BbIXOAHOrO MMNynbca 3agjaetcs B nyHkTe meHio 02. Ha pucyHke 3.7
UMMYNbCHBIN CUrHan n3obpaxeH cepow 3anvMBKOM CO BpEMEHEM ANUTENbHOCTU nMnynsca T.

Beixog nornyeckoro yctponctaa (0/1) nogaetca Ha OUCKPETHBIN BbIXOA, KOTOPbIN DOpMUPYET COCTOSHNE
pene BbIKI1/BKI1. Takke 3HayeHWe BbIXo4a NOrMYECKOro yCTponNCcTBa 3anuncbliBaeTcs B perncTp 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 — QyHKyuoHanbHas cxema npuHyuna pabomsr DO e pexume komnapamopa

4 Acnonb30oBaHue nNo HazHavYeHuro

4.1 3KkcnnyaTauMOHHble OFPaHUYEHUs NPU UCNONIb30BaHUM BONbTMETPA

411 MecTo yctaHoBku BonbTMeTpa UIMM-1 gomkHO oTBeYaTb crieQyoLmnm yCroBUSIM:

- obecneunBaTtb yA06HbIE YCNOBUSA ANst 06CNYyXMBaHUSA U EMOHTaXa;

- Temnepatypa W OTHOCUTENbHAas BMAXHOCTb OKPYXalLlero BO3fdyxa [OIPKHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOro NCNONHeHns npmubopa;

- OKpYXXalwlllas cpeda He OOMkHa copepXaTb TOKOMPOBOASLIMX NPUMECEN, a Takke NpumMecen, KoTopble
BbI3bIBAIOT KOPPO3uio AeTanen npubopa;

- HanNpsHPKEHHOCTb MarHUTHbLIX MOMEN, BbI3BaHHbLIX BHELUHUMW MCTOYHMKAMM NEPEMEHHOr0 Toka Yactoton 50
"4 MNK BbI3BaHHbLIX BHELLUHUMW UCTOYHMKaAMM NMOCTOSIHHOTO TOKa, He AoMmkHa npeBbiwath 400 A/vm;

- NapamMeTpbl BUOpaLmMmM AOMKHbI COOTBETCTBOBATL UcnonHeHunto 5 cornacHo TOCT 22261.

41.2 Mpwu akcnnyatauum BonbTMeTpa HEOOXOAMMO UCKITHOYUTL:
- nonagaHne TOKONPOBOAALLEN MbINN UMW XXUAKOCTU BHYTPb Npubopa;
- HanM4yne NOCTOPOHHUX NPEAMETOB BONM3M Npubopa, YXyALWatoLWmX ero eCTeCTBEHHOE OXJlaXaeHue.
41.3 Bo Bpems skcnnyataumm HeoOXOAMMO CreguTb 3a TeMm, YTOObl MOACOEAMHEHHbIe K Mpubopy
nposofa He nepenamMbiBanvcb B MeCTax KOHTaKTa C KNnemMmmamn 1 He UMenn NoBPEXAeHUN N30MALUN.
4.2 NMoprotoBKa BONbTMETPa K UCNOSIb30BaHUIO

4.2.1 OcBoboauTe BONMbLTMETP OT YNAKOBKM.

422 Mepeg Havanom MoHTaxa npubopa HEOOXOAMMO BbIMOMHUTL BHELWHWIA ocMoTp. [pu aToMm
06paTnTb 0cobeHHOe BHMMaHNE Ha YMCTOTY NMOBEPXHOCTU, MAPKUPOBKN N OTCYTCTBME MEXAHUYECKUX NOBPEXAEHUN.
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423 BHUMAHUE!!! Tpu nogkniodeHun sonbtmeTpa UMNM-1 cobntogaTtb ykasaHus mep 6esonacHocTu
pasgena 6.2 HacTosILLEN UHCTPYKLMU.

424 KaGenbHble cBA3W, coeguHsowme BonbtMetTp WIMM-1, nogknioyalTcs 4epe3  Knemmbl
coegMHUTENbHbIX pa3beMoOB B COOTBETCTBMM C  TpeboBaHmamu  pgencteytowmx "lNpasun  ycTponcTea
3NeKTPoyCTaHOBOK".

4.2.5 MopknoyeHne BXoaoB-BbIXOA0B K BonbTMeTpy UIMM-1 nponssogaT B COOTBETCTBUM CO CXeMaMmu
BHELLUHMX COEAMHEHWI, NPUBEAEHHbIX B NpuUnoxexHun b.

4.2.6 Tpy NOAKNIOYEHUN NWHUIA CBA3N K BXOAHBIM W BbIXOAHBLIM KNeMMam nNpuHUManTe Mepbl Mo
YMEHbLUEHNIO BMWSHUA HaBEeAEHHbIX LUYMOB: UCMO/b3ylime BXOAHble W (UMW) BbIXOAHbIE LUYyMOMNOAABNSOLME
GunbTpbl ANA BonbTMeTpa (B T.M. ceTeBble), Lymonodasnsiowme unbTpbl AN nepudepunHbIX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble UNbTPbl aHanorosbix BXoAoB BonsTMeTpa UMM-1.

427 He ponyckaetca ob6beauHATb B OOHOM Kabene (kryTe) LUenu, Mo KOTOpbIM NepefatoTcs
aHanorosble, MHTepdECHble CuUrHambl M CUMbHOTOYHbLIE CUrHamnbHble UMW CUMBLHOTOYHbIE cuMoBble Lenu. Ons
YMEHbLLUEHUS] HABEAEHHOTO LWyMa OTAENUTE JIMHWUWN BbICOKOTO HaMpPsXKeHUs1 UMW NIMHUK, NPOBOASILLNE 3HAYUTENbHbIe
TOKW, OT APYIMX NUHWIA, a Takke uaberanTe napannensbHOro v obLIero NOAKMIOHYEHNUs! C MUHUAMK MUTAHUA NpU
NOAKITIOYEHUN K BbIBOAAM.

428 HeobxooumMocTb 3KpaHupoBaHus kabenewn, No KOTOpbIM nepegaetcsa MHopMaums, 3aBUCUT OT
OnNvHbl kKabenbHbIX CBA3EM U OT YPOBHA MOMEX B 30He Npoknagku kabens. PekomeHayeTcsa wucnonb3oBaTb
nsonupytoLimne Tpyoku, KaHarbl, NOTKA UMW 3KPAHUPOBAHHbIE NVHUN.

429 [Ona obecneyeHuss crtabunbHonm paboTbl 06opynoBaHWA KonebaHus HanpsKeHUst U 4acToThbl
nuTatoLLEen SMNeKTPOCeTM AOIMKHbI HAXOAUTLCA B Npefenax TeXHU4eckux TpeboBaHun, yka3aHHbIX B pasgene 1.3, a
OIS KaXXA0ro COCTaBNSOLLEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO akcnnyaTtaumn. [pu
HeoOX0AMMOCTH, ONS HenpepbIBHbIX TEXHONMOMMYECKUX MpPOLEeCCOB, AOMkKHa ObiTb MpegycMoOTpeHa 3awmrta oT
OTKIIOYEHMS (MNK BbIXOAA U3 CTPOS) CUCTEMbI NMOAAYM SMEKTPONUTaHNS — YCTaHOBKOW MCTOMHNKOB BecnepeboinHoro
nUTaHus.

4.3 Pexxum PABOTA

MpuGop nepexoauT B 3TOT PEXUM BCSAKA pas, Korga BKMoYaeTcs nutaHue. M3 aToro pexmma MOXHO
nepeit B pexxum KOHOUTYPUPOBAHME.

B ripouecce pa6omb/ MOXHO OCYyLLEeCTBNATb MOHUTOPWUHI, T.€. BU3yalibHO OTClEeXumBaTb WU3MEpPAEMYLo
BENMMYMHY BCeX KaHanoB (TeKyLLI.VIe 3Haquv|;|). Kpome TOro, MOXHO OTCNneXxXuBaTb Ha CBETOANOAHbLIX BONIbTMETpax
CUrHanbl TEXHONOMMYECKOW CUrHanu3auum npn NpeBbILLEHNN BEPXHETO UM HMXHEro npeaesioB OTKIOHEHUA. Tak xe
C NOMOLLIbIO CBETOAMNOOHbLIX BONIbTMETPOB MOXHO HabnogaTtb 3a COCTOAHMEM ONCKPETHbLIX BbIXOO0B.

4.4 Pexxum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypupoBaHme" BBOAAT NapaMeTpbl BXOAHbIX CUrHaroB, napameTpbl
CUrHanm3auum OTKNOHEHWUW, NapameTpbl Tuna ynpaBreHusl, napameTpbl ceTeBoro obMeHa, napameTpbl BbIXOO0B U
CUCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl Mo rpynnam, Kaxaas M3 KOTOpbiX HasbiBaeTcsl "ypoBeHb". Kaxagoe 3agaHHoe
3HayeHne (ANeMeHT HacTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpoM". [apameTpbl, MCNoOnb3yemble B
BonbTMeTpe WIMM-1, crpynnupoBaHbl B OAVHHaAUAaTb YPOBHEW W NpeAcTaBreHbl Ha guarpamme (pucyHok 4.1).
HasHauyeHune ypoBHeli KoHdUrypaumm ykasaHo B Tabnuvue 4.1.

Mepexon B pexvM KoHGUrypaumm n HacTpoek ocyLlecTensieTcst u3 pexmma PABOTA anutensHeiM, Gonee
3-X CeKyHA, HaXaTueM KnaBuLLx [0].

Mocne aToro Ha umMdpoBOM AUCNNEN BbIBOAUTCSA MEHIO BBOAA Naporis B Buae muratrowmx Lumdgp: «0000».

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

BHUMAHMUE!
Ecnn naponb BBeAEH He BEPHO — BONbTMETP nepenget B pexum PABOTA.
Ecnn naponb BBeAEH BEPHO - BONbTMETP nepenget B pexum KOHOUTYPALINN.
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PucyHok 4.1 - JQuaepamma yposHel KoHghuaypayuu u Hacmpoex
4.4.1 KoHdurypmupoBaHue npubopa

Mocne nepexoga B pexuMm KOHdWUrypauum Ha UuMpPOBOM [AWChiee MOsSBUTCA Ha3BaHUE YPOBHS
koHdpurypauum: Al...LOAD. BeibpaTb COOTBETCTBYIOLLUIA YPOBEHDb KnaBuwamun «3Ha4y. A» 1 «3Hay. ¥ ».

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

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

Ha gucnnee B mMuzawweM pexvme YCTAHOBUTCA 3Ha4eHWe napameTpa BbIOPaHHOro MyHKTa MEHIO:
Hanpumep, «0001».

C nomouwbto knasuw [A], [V], npy HeobxoaumMOCTW, NMPOU3BECTM M3MEHEHWE 3Ha4YeHWs BblGpPaHHOro
napameTpa, kpaTKoBpeMeHHo HaxaTb knasuily [@] — npubop cHoBa nepeifeT B pexum BoiGopa napameTpa.

C nomouybto knaeuw nporpammupoBanns [A], [ V] ycTaHOBUTE crneayrowmn Heob6XoaMMbIN ANS USMEHEHUst
NYHKT MEHI0, U T.4. MOKa Bce HeobxoanMble napameTpbl Ha AaHHOM YPOBHE KOHUrypaummn He 6yayT sMeHeHsb!.

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

Janee BbIOpaTb criegylownii ypoBeHb KOHAWUrypaumu, KOTOPbIA HYXXHO W3MEHWTb, W MOBTOPUTL
BbILLEN3MOXeHHble onepaunn. Y Tak go Tex nop, noka He ByayT M3MeHeHbl BCe HyXHble napameTpbl.

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

Ecnn wn3MeHeHHble napaMeTpbl HEe HYXHO COXpaHsTb B 3HEpProHe3aBWCMMON naMaTtv (napameTpbl
COXPaHSAKTCA B ONEepPaTUBHOW NaMSTH), BBIXOA M3 pexuma KOHUrypaumm ocyecTBnaeTca AnutenbHbim, 6onee 3-x
cekyHa, HaxaTuem knasuiwin [O] nnm no McTedeHn 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 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 1
aHanoroBoro BXoaa my i
OpauHaThl ONOPHbIX TOYEK NMHeapM3aumm 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 aHanoroesoro Bxoaa COR1 E_D r ;
Kanubposka aHanoroeoro Bbixoga AO CALO E H L D
OOwWwue cucTemMHble HaCTPONKM SYS 5 ':’ 5

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

B ganbHenwem no TeKCTy pykoBOACTBa MAET ccbinka Ha napameTp B Buage XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHue YPOBHA, a YY — Homep nyHkTa meHio (cM. npun. ).

4.4.3 KoHdwmrypupoBaHme BonbTMeTpa uepe3 UHTepdenc. 3anucb napamMeTpoB B
3HeproHe3aBUCUMYIO NaMsATb. 3arpy3ka napaMmeTpoB U3 IHEProHe3aBUCUMOMN NaMATH

KoHdurypupoBaHne BonbTMeTpa MNPOU3BOAMTCHA Kak C MepegHen naHenu BOnbTMETpa, Tak M 4epes
uHTepgeric RS-485 c nomolbio nporpammHoro npunoxenns MUK-KoHdmrypatop (pacnpoctpaHsaeTca 6ecnnaTtHo).

MpoTokonom cBa3u no uHtepdericy RS-485 asnsetca npotokon Modbus pexum RTU.

Ona Toro u4Ttobbl M36exaTb He CaHKLMOHWPOBAHHOIO W3MEHEHWs MapameTpoB KOHdUrypauum yepes
WHTEPdENC CyLLEeCTBYeT ypo8eHb 3auwjumbl AOCTYNa K peructpaMm kKoHdwurypauuu. 3anpetuTb unm paspelumTb
OOCTYN K 3TMM perncTpamMm MOXHO C BEPXHErO YPOBHS, @ TaKKe B peXMMe KOHUrypaLmm BonbTMeTpa.

4.4.3.1 Pa3pelueHue koHcdurypuposaHus no cetn ModBus

PaspelueHusa koHdpurypmposaHus no cetn ModBus paspeluaeTca Ha BepXHEM YPOBHE 3anuCbio B PETUCTP
16 3HayeHus «1». Ecnu B aTom pernctpe HaxoguTcsa «0», TO KOHUIyprpoBaHWe Ha BEPXHEM YPOBHE 3arnpeLleHo.

C nepegHei naHenu BONMbTMETPa paspeLUeHNE NPOrpaMMMpoBaHMS  OCYLLECTBNSAETCA Ha YpPOBHE
koHdpurypauum LOAD npm Beibope napametpa LOAD.00=0001.

HeobxooMMO NOMHUTB, YTO MNOCne 3arpy3ku KOHUrypauum no ceTtn, HeobxoauMMo caenatb 3anvcb
napameTpoB B 9HEPro3aBMCMMONM NaMATW.

4.4.3.2 3anucb napaMeTpoOB B 3HEProHe3aBMCUMYIO NaMsATb

3anncb NnapamMeTpoB B 3HEProHe3aBUCUMYIO NaMSATb 7pou380dumcs cregyowmum obpasom:

1) npon3BecT MoauduKauno BCex HEO6X0ANMbIX MAapaMeTpPOB.

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

3) HaxaTb knasuy [O].

4) Ha gncrninee MAPAMETP nosiBatcs cumBonbl "Su u", ykasbiBas O TOM, YTO NPOMCXOAWUT onepauus
3anncu B 3HEProOHE3aBNCHMYHO NaMATb.

5) nocne ykasaHHbIX onepauuin GyaoeT npousBedeHa 3anncb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HeproHesaBMcumyto namsaTb. [ocne npoBegeHus 3anucu napameTpos npubop nepenget B pexxum PABOTA. lMocne
3anuncu napameTp SAVE.01 aBTomaTtmyeckn yctaHaBnmBaeTcs B 0000.

4.4.3.3 3arpy3ka napameTpoB U3 3HepPro3aBUCUMON NamMsTh

[ns 3arpy3kn napaMeTpoB HACTPOEK NONb3oBaTens HeobxoauMo:

1) yctaHoBUTbL 3Ha4YeHue napametpa LOAD.01=0001,

2) HaxaTtb knasuy [O],

3) Ha gucnnee MAPAMETP nosiBaTca cumBonsl " Ld u", yka3biBas 0 TOM, Y4TO NpoMCXoauT onepauus
3arpy3ku nonb30BaTeNbCKMX HAaCTPOEK.

4) nocne ykasaHHbIX onepauun OyayT 3arpyxeHbl BCe MONb3oBaTenbCKMe HacTpoviku. lMocre 3arpysku
napameTtp LOAD.01 aBTomaTu4eckn yctaHaBnmsaetcs B 0000.

4.4.4 3arpy3ka 3aBOACKUX HAaCTPOEK BONbTMeTpa

[ns 3arpy3kn napameTpoB HacTPOWKW NPEAnpUATUS U3roTOBUTENS (YCTaHOBKa 3aBOACKMX 3HAYEHWN NO
ymonyaHuio) Heobxognmo:

1) yctaHoBUTb 3HayeHus napameTpa LOAD.02=000

2) HaxaTb knasuwy [O],

3) Ha gucnnee MAPAMETP nosiBatca cumonbl "Ld F", yka3biBas O TOM, YTO MPOWCXOAMT ornepauuns
3arpy3ku 3aBOACKUX HacTPOEK.

4) nocne ykasaHHbIX onepauui OyayT 3arpyxeHbl BCe 3aBOACKME HacTpoWku. lMocne 3arpysku napameTp
LOAD.02 aBTomaTunyeckn yctaHaenmeaetca B 0000.

Heo6xodumo noMHUMb:

1) 4To Mocne 3arpy3ku HacTpoek npu HeobxoAMMOCTM HEeOBXOAMMO NPOWM3BECTM 3anvcb NapameTpoB B
3HEproHesaBuUCMMYO NamaTb (cMm. pasgen 4.7.6), B NpOTMBHOM Cryyae 3arpyxeHHas wHdgopmauus He Oyger
COXpaHeHa npu OTKIIOYEHUN NUTAaHUS BOSNIbTMETPA;

2) nocne 3arpysku 3aBOACKUX HAaCTPOEK, HAaCTPOMKM nNonb3oBaTens 6yayT NoTepsiHbl;

3) ecnu 3anucb B MamsaTb He MPOM3BOAMUIIACHL, TO MOCME BLIKIOYEHWUSA MUTaHWsA, B MaMATW OCTaHyTCA
cTapble HaCTPOWKM.

4) 3aBOACKME HACTPOMKM NONb30BaTeNb U3MEHUTb HE MOXET.




16

5 KannbpoBka n npoBepka npubopa

Kanubposka npubopa ocyLiecTensercsa:

e Ha 3aBoge-unsrotoBuUTenNe Npu BbiNycke npubopa,
e [onb3oBaTtenemM Npu NOAroTOBKE K NMOBepke (KannGpoBke).

5.1 Kanu6poBka aHanoroBoro Bxoga

KanubpoBka BonbTMeTpa NpPOBOAMTCS MOCfe MOArOTOBKM - KOH(Urypauum napameTpoB aHaroroBbiX
BX0OA0B (CM. npunoxeHue B).

B pexwume KoHUrypauumn yctaHoB/TE criegytoLime napameTpbi:
- TMN aHanoroeoro BXoAHoro curHana (nyHkt meHto AIN1.00),
- HWKHUI Npeden pasmaxa wkansl (MyHkTsl MeHio AIN1.01),
- BEPXHWUI Npefen pasmaxa wkanbl (MyHkTel MeHo AIN1.02).

1) MopgkntounTte Kk aHanoroBoMy Bxogy Al BonbTmeTpa UMM-1 06pasuoBbil UICTOYHMK NMOCTOSIHHOIO TOKa
corfnacHo cxeme, npeacraBnieHHon Ha puc. b.1.

2) Pexvm kanMbpoBKM HauyanbHOro 3Ha4YeHWs LWKarnbl M3aMepeHns

YctaHoBuTe Ha gucnnee nyHkT [CLI] "KanmbpoBka aHanorosoro Bxoga Al1", HaxmuTe knasuLly [0] "
yctaHoBute [00] "YcTaHoBKa HadanbHOro 3HayeHus aHanorosoro Bxoga Al1". YctaHoBuTe npu nomMoLm
KanuMBpaTopa BENUYMHY CUTHana, CooTBeTCTBYoLLY0 0% Ananasona. HaxmuTe knasuiwy [O].

Bo3MoxHbI ABa BapyaHTa kanubpoBku:

- py4Has kanubpoBka - Haxumas knasuwn [A] vnm [ V], yctaHoBMTE Ha Aucnnee 3HavyeHne B TEXHUYECKUX
eavHuuax, coorsetcreytolee 0% avanasoHa. HaxmuTe knasumwy [0];

- aBTOMaTnyeckas kannbposka — HaXMuUTe ogHoBpeMeHHO knasuwwiun [A] n [ V]. Mpu aTOM JOMKHBI HaYaTb
OOHOBPEMEHHO MUraTb BOMbTMETPbl curHanu3auuv A u V. [TOBTOPHO HaxXmMuTe OOHOBPEMEHHO knasuwmn [A] u
[ V1. Ha gucnnee gomxHo 3admkecupoBaThbes 3HaveHne, cooTBeTcTByollee 0% avanasoHa.

3) Pexum KanmbpoBKM KOHEYHOTO 3HAYEHWS LLKarbl U3MEPEHMS

YcrtaHoBuTe [01] "YcTaHoBKa KOHEYHOro 3HadeHus aHanorosoro Bxoga Al1 (kaHan 1)". YctaHoBuTe npu
nomMoLum kanubpaTtopa BenuynHy curHana, coorsetctaytollyto 100% amanasoHa. Haxmute knasuiy [0].

MpoBeauTe kannMBpoBKy aHANOMMYHO NYHKTY 2.

4) Ins 6onee ToOYHOM KAaNMOPOBKM kaHana nosTopute onepauun 1 — 3 HECKONbKO pas.

Heob6xodumMo noMHumb, 4TO nNoOCfe NpoBedeHUss KanubpoBkM Heobxoaumo MpouM3BECTU 3anuch
napameTpoB B 3HEProHe3aBUCUMYIO MNamsATb (B MeHI0 kKoHdurypaumum yctaHosutb [SAVE.01] = 0001), B npoTUBHOM
cnyyae BBefeHHas nHgopmaums He ByaeT coxpaHeHa npu OTKIMYEHUM NUTaHUS BONbTMETpPA.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKU

B npouecce py4How kannbpoBku He TpebyeTcsa TouHoro paBeHcTBa curHanoB 0% u 100% amanasoHa.
Hanpumep, MoXHO npoBoauTb kanubpoeky Ans curHanoB 2% u 98% pAmanasoHa. BaxHo nuwb 1O, 4TOGbLI MO
UMPOBOMY BONBTMETPY YCTAHOBUTL 3HAYEHWE, MaKCMMarbHO OnM3koe K YCTAHOBMEHHOMY 3HAYEHWUI BXOLHOro
curHana.

[Ona noBbILWEHUA TOYHOCTU W3MEPEHUs BXOAHbLIX aHaNOroBblX CUrHANOB [OMycKaeTcs KanvbpoBKy
Npov3BOANTbL ANS BCel Lenu npeobpa3oBaHMs CUrHana ¢ y4eToM BTOPUYHBLIX NpeobpasoBaTenei CUrHasnos.

Hanpumep, gns BxogHow uenun: Oamyuk — rpeobpasosamesnb — eonbmmemp WIM-1  WUCTOYHUK
06pasuoBoro curHana noakmnoyaeTcs BMECTO AaTyuka, a onepauust kanMbpoBKM BXOOHOIO CUrHana npovusBoauTcs
Ha BonbTmeTpe UMNM-1.

Ho B aTom cnyyae Heo6xo4MMO NOMHUTL, YTO BO3MOXHa TONbKO py4YHasi kanubposka!l

5.2 KanubpoBka aHanoroBoro Bbixoga

KanubpoBka aHanoroBoro BbiXxoga MPOU3BOAMTCS MOCHE MOArOTOBKW - YCTAHOBMEHWUSI COOTBETCTBYHOLLMX
nepemblyek Ha Moayne Bbixoga (cM. puc. 5.1 n Tabn. 5.2).

YpoBeHb kanubpoBKM aHanoroBoro Bbixoda umeeT Tpu napametpa. [Napametp CALO.00 ncnonb3yetcs
Onst MHOWKaLUM aHanoroBoro Bbixoda B %. MeHsisi 3HauyeHue 3Toro napameTpa, MOXHO NPOBECTU NPOBEPKY BbIXoAa.

MyHktel CALO.01 n CALO.02 wcnonb3yloTcs Ans KanvbpoBKM HavanbHOrO M KOHEYHOro 3HaveHusi
aHanorosoro Bbixoga. [opsiaok kanMbpoBKX CreayoLwmi:
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1) Mopkntounte K aHanoroBoMy Bbixogdy AO BoSibTMETpa 06pasLoBbIi M3MEPUTENbHbIA Npubop —
MURNIaMnepMeTp NOCTOSIHHOTO TOKa.

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

3) Haxumasa knaBuwm [A] wnmn [V] ycTaHOBUTE BENWYMHY BbIXOOHOIO CUrHamna no mwunnvamnepmeTpy
paBHyto 0 MA (nnu 4 mA), cooTBeTcTBylOLWY0 0% AnanasoHa, B 3aBUCUMOCTU OT UCMOSTHEHNS KaHana.

4) HaxaTb knasuy [O].
5) YctaHoButb napameTp CALO.02 "KanubpoBka KOHEYHOro 3Ha4YeHust aHanoroeoro Bbixoga AQO"

6) Haxvmasa knasuwmn [A] vnu [V] ycTaHOBUTE BENWYMHY BBLIXOAHOMO CUrHana no MunnuamnepmeTpy
paBHyto 5 MA (1nu 20 mA), cooTeTcTBytoWYy0 100% AnanasoHa, B 3aBUCUMOCTM OT UCMONMHEHUSA KaHana.

7) Haxatb knasuwy [O].

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

Heobxodumo nomMHUMb, 4TO Nocne nposBeaeHNs KanubpoBkn HEO6XOAUMO NPOM3BECTM 3anUChb NapameTpoB
B OHEproHe3aBuWCVMMYK0 NaMsATb, B MNPOTMBHOM Cry4ae BBeAeHHasd WHdopMauus He OyaeT coxpaHeHa npu

OTKIMHOYEHUN NUTaHNA BONbTMeTpa.

Tabnuua 5.2 - Tunbl amyuKkos, rMoIOXeHUs NepeMblHeK U pekomeHOyemble npedernsi kKanubposku 0718 pasHbIX mMuUog8 8X00HbIX
cuaHasos

MonoxeHune MpepenbHbIe 3HAYEHUA BXOQHOro
Tun nepembliyku JP1 Ha MpeaenbHble UHAMLMPYEMbIe 3Ha4YeHUA NpU curHana npv kanubpoBke npuéopa
BbiXxoaa nnate aHanoroBoro Kanu6poBke npubopa HavanbHoe KoHeuHoe
BbIxoAa 3HaYeHue 3HaYeHue
0-5 mA [2-3] o 0 mA 5 MA
020 MA | [1-2] 0.0...100.0 % 0 A 20 WA
420 MA [1_2] N B YCTAHOBIEHHbIX TEXHUYECKUX eanHunLax 4 VA 20 mA

[Tnama aHano208020 8bixo0a

I [cee 7

3 2 1

PucyHok 5.1 — NonoxeHue nepembiyek Ha Modyrie aHai0208020 8bixoda

6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHusA

TexHU4ecKoe obcnyXuBaHue 3aKnoyaeTcsl B NpoBeAeHUM paboT No KOHTPOIIO TEXHUYECKOTO COCTOSIHUSA U
nocregyowemMy YCTpaHEHUIO HEeOOCTaTKOB, BbISIBMEHHbIX B MPOLEcce KOHTPOns;  npodunakTuyeckomy
06Cny>KMBAHWIO, BbIMONTHAEMOMY C YCTaHOBMEHHOW NMEPUOANYHOCTbLIO, ANUTENBHOCTLIO U B ONPEeAeNieHHOM NopsiaKe;
YCTPaAHEHWNIO OTKA30B, BbLINMOSHEHME KOTOPbIX BO3MOXHO CUNaMy MNEpPCoHana, BbIMOMHAWEro TeXHUYEecKoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

MpeHe6GpexxeHne MepamMmu NPefOCTOPOXKHOCTUA U NpPaBUNIaMu IKCNyaTauuMm MOXeT cTaTb NPUYUHON
TPaBMUPOBaHWA NepcoHana unuv noBpexaeHus oéopyaoBaHus!

Onsa obecneyeHus Ge3onacHOro Mcnosib3oBaHUA OGOPYAOBaHWUSA HEYKOCHMUTENbHO BbINOMHANTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctn npu pabote ¢ WIMM-1 ecTb nopaxaruwee AEWCTBUE SNEKTPUYECKOrO TOKa.
McTOYHMKOM OnacHOCTM €CTb TOKOBEAYLLME YaCTuh, KOTOPbIE HAXOASTCA Mo HanpsXKEHNEM.

6.2.2 K akcnnyatauuMu BOMbTMETpPa [JOMycKalwTCcs nuvua, MMelowue paspelleHne anst paboTbl B
anekTpoycTaHoBKax HanpsikeHnem go 1000 B 1 n3yumBLIMe pyKOBOACTBO MO 3KCNyaTaumum B NOSIHOM obbeme.
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6.2.3 Okcnnyatauus BOMbTMETpPa paspellaeTcs Npu HanMyMu MHCTPYKLMM MO TexHWKe GesonacHocTH,
YTBEPXAEHHON npeanpusaTMem-notpebutenemM B YCTaHOBMEHHOM MOpsiAke W yuuTbiBalowen cneunduky
NPUMeEHeHNs1 BONbTMETPa Ha KOHKpPeTHOM obbekTe. [pyM MOHTaxe, Hamagke W 3Kcnnyatauum Heobxoammo
pykosoacteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MoOHTaxHble W npodunakTnyeckme paboTbl [OMKHbI NPOBOAUTLCA MPU  OTKIHOYEHHOM
3MeKTPOoNUTaHmnN.

6.2.5 lMpn pasbopke BonbTMETPA ANS YCTPaHEHWUS HeucrnpaBHOCTEW MPUOOP AOMKeH ObiTb OTKMOYEH OT
CeTW 3NeKTPonNuTaHus.

7 XpaHeHue U TpaHCNoOpTUpPOBaHMe

7.1 YcnoBuA XxpaHeHusi BONIbTMETpa

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

7.1.2 BonbTMeTp [OMKEH XPaHWTbCA B CyXOM W BEHTUNMPYEMOM MOMELLEHUM Mpu TemnepaTtype
oKpyxatowero Bosgyxa ot MuHyc 40 °C go nmoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHAeHcauumn Bnaru). [laHHble TpeboBaHWA ABAATCA PeKOMeHOYyEMbIMU.

7.1.3 Bo3gyx B noOMeLleHWM He [OSKeH copepxaTtb Mbiv U MPYMEecKH arpeccuBHbIX NapoB W rasos,
BbI3bIBaIOLLMX KOPPO3WNIO (B YACTHOCTM: ra3oB, COAepXKaLUnX CEPHUCTbIE COEANHEHUS UNN aMMUaK).

7.1.4 B npouecce XpaHeHUA UNW 3SKCnfyaTauum He KnaguTe Tsxenble npegmeTtbl Ha npubop n He
nopsepraite €ro HWKakoMy MexaHW4eCcKOMY BO3OEWCTBUIO, TakK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCa U
noBpeauTbLCS.

7.2 YcnoBus TpaHCNOPTUPOBAHUA BOSIbTMETpPA

7.2.1 TpaHcnopTupoBaHWe BOMbTMETPa B YNAKOBKE MPeAnpUATUS-U3rOTOBUTENS OCYLLECTBNSETCA BCEMU
BMOAMM TPaHCNOPTa B KPbITbIX TPAHCMOPTHBIX CPeAcTBax. TpaHCNOpTUpOBaHME camoneTammn AOMMKHO BbIMOMHATLCA
TOSbKO B OTanfMBaeMbIX repMeTU3NPOBaHHbIX OTCEKax.

7.2.2 BonbTMeTp [OMMKEH TPaHCMOPTUPOBATLCA B KMMMATUYECKMX YCIOBUAX, KOTOPblE COOTBETCTBYHOT
ycnosusaMm xpaHeHus 5 cornacHo TOCT 15150, Ho npu gasneHun He Huxe 35,6 klMa n TemnepaType He HKe MUHYC
40 °C nnu B ycnoBusix 3 Npn MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMs norpyso-pasrpy304HbiX paboT 1 TpaHCMOpPTUPOBaHWM 3anakoBaHHbIN Npubop He AormKeH
noaBepratbCs Pe3kMM yAaapaM U BIUSHUIO aTMOcdepHbix ocagkoB. Cnocob pas3melleHuss Ha TPaHCrNOpPTHOM
CcpeacTBe JOSMKEH UCKIIoYaTh NepemeLleHre BobTMeTpa.

7.2.4 MNepepn pacnakoBbIBaHWEM MOCMne TPaHCMOPTUPOBAHUS NpU OTpULaTENbHON TemnepaType BOMbTMETP
Heo6X0aMMO BblAepXaTb B Te4eHne 3 4yacoB B ycrnoBusix xpaHeHusi 1 cornacHo FOCT 15150.

8 NapaHTmM usrotoBuTensa

8.1 TlpousBognTene rapaHTUpyeT COOTBETCTBME BOMbTMETpa TexHudeckum ycnosusm COY TMPMK-
400:2014. Mpu He cobnogeHun notpebutenem TpeboBaHWI YCNOBUIA TPAHCMOPTUPOBAHMWS, XpaHEHUs, MOHTaxa,
Hanagky u aKcnnyatauum, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOUTENb NMLIaeTCst NpaBa Ha rapaHTuio.

8.2 lapaHTWIHBIN CpOK 3kcnnyatauum - 5 net co AHS OTIPy3kM BonbTMeTpa. [apaHTWiAHBIN CpOK
3KCnnyaTauum BOfbTMETPOB, KOTOPblE MOCTaBMNSATCA Ha 3KCNopT - 18 mecsueB Co AHA NpOCnefoBaHUs X vyepes
rocyaapCTBEHHYO rpaHvLy YKpavHbl.

8.3 Mo pgoroBopeHHOCTU ¢ NoTpebutenem nNpeanpusTUe-u3roToBUTENb OCYLLECTBIAET nocrnerapaHTuiHoe
TexHn4Yeckoe o6CnyXMBaHUE, TEXHUYECKYHD MNOAAEPXKKY W TEXHUYECKME KOHCYNnbTauuu No BCEM BuAaM CBOEW
npoayKumu.
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MpunoxexHus

NMpunoxeHune A - NabapuUTHbIe U NpUCOeAUHUTESIbHbIE
pa3mepbl ATTM-1

Pasmepsbi yughposoz2o uHOukamopa: NMAPAMETP

—_—

CICIE) L?-.I__L

13

PucyHok A.1 — BHewHutli sud sonnsmmempa UINMM-1

Bud Bud Bud
c3adu c6oky criepedu

I — “®

106

135 max (moHmamHaa anybuHa)

PekomeHdyemasi monwuHa wjuma om 1 9o 5 mm.

PucyHok A.2 - [abapumHblie pa3mepsbi

Pasmemka omeepcmuii Ha wjume

! 150 min

100 min|

_____ S 45 06

PucyHok A.3 - Pasmemka omeepcmull Ha wume
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MpunoxeHue b - lNogkniovyeHne BornbTMeTpa. CxeMbl
BHELWHUX COeaUHEHUN

Mpunoxenue b.1 MogkniovyeHne BHEWHUX CUrHanoB K BonbTmeTpy UMM-1

TpaHaucTop

Pene

Mutanune
~220 V

‘ ; = FS—48€
---------------------------------------- ' | F =U,l

f f P
=] H e

=U,l

b) AI+AO

PucyHok b.1 - [ModknrodeHue eHewHux yenel kK sobmmempy UMM-1:
a) nooK/YeHUe npu ycriosuu 3aka3a onyuu GUCKPemHo20 8bix00a;
b) nodknoYeHue npu ycroeuu 3akasa onyuu aHanoe08020 8bixoda.

MpunoxeHue b.2 PekoMmeHAaumMm no nogKnO4YeHUo QUCKPETHbIX CUrHanoB

MpunoxeHue bB.2.1 PekomeHgauuuM nNO NOAKMIOYEHUIO MWHOYKTUBHOW Harpysku pAans
MexaHU4ecKoro pene

B uenax nepemMeHHOro Toka AnNs MOOKMIOYEHWS WMHAOYKTMBHBIX Harpy3ok K OWCKPETHOMY perenHomy
BbIXOOQHOMY CUrHany pekomeHgyeTcs ucnonb3osatb RC-geMndupyoLLyto Lenoyky.

Mpumep Takow cxembl M306paxeH Ha pucyHke b.2.

PekomeHayeTcs ana uenen nepemMeHHoro Toka HanpskeHnem 220 B Bmecto RC-uenoykn mcnonb3oBaTb
Bapuctop CH2-1 Ha HanpsikeHne 420 B. lNpumeHeHne BapucTopa nO3BONSET MNPeAoTBpPaTUTb HE TONbKO
WHOYKTVBHbIE HABOOKW, HO M noracuTb GonblUMe BCMIECKU CUrHana, BO3HMKaKLWMe B CUMOBBIX LEnsxX NMTaHus oT
apyroro o6opyanoBaHus.



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 noOkroHeHUs1 UHOYKMUBHOU Hagpy3Ku K MeXaHU4YeCcKoMy pere

MpunoxeHue b.2.2 PekomeHaaumMm no noAaKHOYEHUI0 TPAH3UCTOPHbIX BbIXOA0B

Mpy noaknoYeHUN WHOYKTVBHBIX Harpys3ok (pene, mnyckaTenwu, KOHTakTopbl, COneHouabl M T.M.) K
OVCKPETHBIM TPaH3MCTOPHBLIM BbIXOA4aM perynatopa, Bo n3bexaHue BbiIxoga U3 CTPOsi BbIXOAHOMO TpaH3ucTopa W3-
3a OonbwoOro TOKa camovHAyKUuuW, napannenbHO Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnuBaTb
6nokupytowmii auoa VD — cm. pucyHok B.1. BHewHuin gmon ycTtaHaBnmBaTb Ha KaXOoOM KaHamne, K KOTOpOMy
NOAKMNoYeHa NHAYKTMBHAS Harpyska.

Tun yctaHaBnuBaemoro avopga KO209, KO258, 1N4004...1N4007 vnu aHanorvyHblil, paccyYMTaHHbIN Ha
obpaTHoe HanpsixeHne 100 B, npsimont Tok 0.5 A.

MpunoxeHune B.3 Cxema nogknioyeHusa uHtepdenca RS-485

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

= L po 1200m
R1
A+ RS485
RZ[] :I-‘
rY 5
B-
FRURNN PIA LU
RGND
SRR B W At B- A+ B- A+ B-| mo32npubopos | AT B-| | A+ B-
i RS232mnm USB 01 02 03 30 31
nnm-1 [TM-111B|  [UTM-111 MTP-8 MMK-21

PucyHok b.3 - OpeaHu3ayusi uHmepgbelicHOU c853U Mex0Oy KOMIbIOMEPOM U 80/IbmMMempamu Unu KOHmporsnepamu

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

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

3. B ka4yecTBe KabenbHoW NMUHWUKN CBA3M NPEeanoYTUTENBHO UCMNOb30BaTh IKPAHNPOBAHHYO BUTYIO Napy.

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

5. K uHTepdencHeiMm Bxogam npubopoB, pacnonoXeHHbIM B KPaWHWX TOYKax COEAMHUTENbHOW NWMHWUK
Heo6XoAMMO MOAKMIYMTE ABa TepMUHarbHbIX pesuctopa conpoTtmeneHnem 120 Om (R1 n R2). MNMogknioyeHne
pe3ncTopoB K BoOnbTMeTpam unu koHTporinepam NeNe 01 — 30 He Tpebyetcs. lNogknoyeHue TepMUHarbHbIX
pes3ucTopoB B 6rioke npeobpasoBaHusa nHTepdericos bINN-485 (BrNiN-52) cmotpute B PO Ha BIMN-485 (BrNA-52).

MoakntovyeHne TepMmHanbHOro pesuctopa B BonbtMeTpe UMM-2 ocyluecTBnseTcsa ¢ NOMOLLbI0 NepeMblYKm
JP3, pasmelleHHOM Ha nnate npoueccopa BHyTpM BoOnbTMeTpa. 3amkHyToe coctosiHve JP3 cooTBeTcTBYET
NoAKMYEHHOMY TEPMUHANBbHOMY pe3ncTopy.

MpumMeyaHnsa no ncnonb3oBaHuio UHTepcenca RS-485.

1. Bce oTtBeTBUTENM NpUEMO-NEpPENaTUMKOB, MPUCOEOUHEHHbIE K OAHOW 06Ller nepeparollent NUHUK,
[OJDKHBI COrNacoBbIBATLCA TOMLKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMEHUA A0MKHA ObiTb KaK MOXHO MEHbLLEN.

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

3. NprMeHeHne aKpaHUpPOBaHHOW BUTOW Napbl B NPOMbILLUIIEHHbIX YCMOBUSX SABNSIETCS NpeanoyYTUTENbHbIM,
MOCKOIbKY 3TO 06ecneymBaeT Nony4YeHne BbICOKOTO COOTHOLUEHMS CUTHAM/WyM 1 3awmTy OT CMHAA3HON NOMEXM.
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLNMN

MwukponpoueccopHbin BonbTMeTp UIMNM-1 moxeT obecneunTb BbINOMHEHWE KOMMYHUKaLUMOHHON (OYHKLUK
no uHtepderncy RS-485, no3Bonsillen KOHTpPONMpoBaTb M MOAMMUUMPOBATbL €ro napameTpbl Npy MOMOLLM
BHELLHEro ycTponcTBa (KoMMnbloTepa, MUKPOMPOLLECCOPHOW CUCTEMbBI YNPaBeHuns).

WHTepdelnc npegHasHayveH Ansa koHdurypuposaHus npubopa, Ans UCMoNb30BaHWA B Ka4ecTBe YAareHHOro
npubopa npu paboTe B COBPEMEHHBLIX CETAX ynpasneHus u cbopa uHbopMauun (npuema-nepegaydn KomaHg u
ganHbix), SCADA cuctemax 1 T.0.

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

Ona paboTbl HeobxoouMO YCTaHOBUTb CKOPOCTb OOMeHa AaHHbIMM Mexay BonbTMetpom u [K,
ycTaHaBnuBaeTcs Ha ypoBHe SYS B napameTtpe 03.br:

[SYS_03.br] CkopocTb, 6ut/c
0000 2400

0001 4800

0002 9600

0003 14400
0004 19200
0005 28800
0006 38400
0007 57600
0008 76800
0009 115200
0010 230400
0011 460800
0012 921600

Mpu obmeHe nNo MHTepdeicHOMY KaHary CBS3W, eCrnv MPOMCXOOUT nepefada OaHHbIX OT BONMbTMETpa B
ceTb, Ha nepegHen naHenn ATM muraet BonbtmeTp IHT.

HocTtynHele pernctpbl BonbTMeTpa UMM-1 npuBeneHsl B Tabnuue B.1.
JocTtyn k pervctpam nporpaMMmpoOBaHMS M KOH(UIypaumMum paspellaeTcs B Criyyae 3anucu B perncrp

paspeLueHus nporpamMmmupoBaHms Ne16 3HauyeHus "1", 3Ha4YeHne KOTOPOro MOXHO M3MEHUTL Kak C NepeaHel naHenm
BonbTmeTpa UMM-1, Tak n c IMK.

Mpunoxexue B.1 [locTtynHble peructpbl BonbTMeTpa UMM-1

Tabnuua B.1 — [JocmynHble pecucmpsb! 8onsmmempa UMM-1

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
[
ece°
PerucTp naeHTMdKaLmum BofbTMETPa: %j’g E)EC (sraqene
03 0 INT SYS.03 Mn.6anT - kop (Mogens) BonbTMmeTpa 91 DEC, P P .
o 1F 5B HEX (no-6aiTHo)
Ct.6ant - Bepcus nporp. obecneyeHus 31 DEC 3191 DEC (no-6anTHo)
03 /06 INT I'Iﬁgssj::ﬂ 3HayeHue nsmepsiemort BenuumHesl PV1 OT MuHyc 9999 no 9999
03 /06 4 BYTE Bbixog DO PervcTtp coctosiHust amckpeTHoro Bbixoga DO1 0 — oTKM., 1 — BKI.
03 /06 INT Mepenrisn CoCTOsIHME KBUTUPOBaHUS 0 — He kBUTMpOBAHO
naHernb 1 — KBUTMPOBAHO
03 7 INT Mepearss CocTosiHME curHanmaauum (cM. npumeyaHme 6)
naHenb
03706 (8.9) FLOAT MepenHsas 3HayeHune N3MEPAEMOi BeNMINHI PV1 (c OT MuHyc 9999 A0 9999
naHernb nnasBatoLLeln 3ansTown)
03 /06 16 BYTE LOAD.00 PaspelueHne nporpaMmmpoBaHuis (1) — 3anpelLeHo,
— paspeLueHo
03 /06 18 INT AIN1.00 Twvn aHanoroBoro BxogHoro curHana Al1 Ot 0000 oo 0003
03 /06 20 INT AIN1.01 HwxHWA npegen wkanbl BxogHoro curHana Al1 OT MuHyc 9999 go 9999
03 /06 22 INT AIN1.02 BepxHui npegen wkanbl BxogHoro curHana Al1 OT MuHyc 9999 1o 9999
03/06 24 INT AIN1.03 MonoxeHue geuumansHOro pasgenurens 0 — «xxxx», T — «XXX,X»,
BXoAHoro curHana Al1 2 — «XX, XX, 3 — «X,XXX»
03706 26 INT AIN1.04 [MocTosiHHasi BpeMeHn BXOAHOrO LMdppoBoro OT 000,0 g0 060,0*
dunbTpa BXxogHoro curHana Al1
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[MpodomkeHue mabnuys! B.1 — JocmyrnHble peeucmpsbi sonibmmempa UMM-1

03/06 28 INT AIN1.05 MakcumanbHas AnNMTenbHOCTb UMMNYTbCHON OT 0000 g0 005,0*
nomexu BxogHoro curHana Al1
03/06 34 INT COR1.01 | KoadhduuneHT koppekuny (cmeuierne) 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 AnanasoHe wwikansl

03 /06 (54.55) FLOAT DOT1.03 Ycrtaka MIN guckpeTtHoro Beixoga DO1 BLIBPAHHOTO TUNA AATUVKA

03 /06 (58.59) FLOAT DOT1.04 | Ycraska MAX gnckpeTHoro Bbixoga DO1 B Avanasoke wkan!
BbIGPaHHOrO TMNa gaTtyuka

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
03706 97 INT AIN1.06 curHana Al1 0000-0019 — gns 2-ro 6noka

03/06 | 99-118 | INT | LNX1.00-19 | AGCUMCCE OMOPHBIX TONEK MMHEapU3aLMY OT 00,00 #o 99,99*

BXoAHoro curHana Al1

03/06 | 139-158 INT LNY1.00-19 | OPAVHATEI OMOPHLIX TOYEK NMHEaPM3aLY OT MuHyc 9999 Ao 9999
BXOAHOro curHana Al1

3HayeHue KaﬂMGpOBKM Ha4anbHOro 3Ha4eHusa

03 /06 200 INT CLI1.00 OT MuHyc 9999 no 9999
wkanbl 1 n 2 6noka
03706 202 INT CLI1.01 3HaveHne KanmbpoBKN KOHEYHOIO 3HaYEeHUsI OT MuHyc 9999 A0 9999
wkanbl 1 1 2 6noka
03706 204 INT CALO.01 3HayeHnwne kanvbposku MIN 1 MAX aHanorosoro OT MUHyC 9999 70 9999
Bbixoga AO
3HaveHne KoppeKLuMmn NoKasaHun gatymka
03/06 206 INT SYS.13 TepMOKOMINIEHCALIMM OT MuHyc 9999 no 9999
03 217 INT SAVE.O1 CoxpaHeHue nosb3oBaTeNbCKUX HAaCcTPOeK 0000, 0001 — 3anucatb
03 218 INT SYS.02 TaI/IM-éyT KaZpa 3anpoca B CUCTEMHbIX TakTax OT 0001 710 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBon agpec (Homep BONbLTMETpa B CETH) Ot 0000 pgo 0255
03 220 INT SYS.01 CKopocTb 06MeHa Ot 0000 oo 0012
MpumeyaHus.

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

2. BonbTmeTp UIMM-1 obmeHuBaeTcs gaHHbiMy no npotokony Modbus B pexume "No Group Write" — cTaHOapTHbIn
npoTtokon 6e3 nogAepXKkun rpynnoBoro ynpasneHUs AUCKPETHLIMW CUrHanamm.

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

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

5. Pernctp 16 «Pa3peweHue npozpamMmuposaHusi», B Criy4ae yCTaHOBKW €ro 3HadyeHusi B «1», paspeluaeT nameHeHue
KOHpurypaumoHHbix pernctpoB No 18-220. YcTaHOBKY «Pa3pelweHue rnpogpaMmupo8aHUsi» MOXHO OCYLLECTBUTb C NepCcoHarnbHoOm
OBM wunu ¢ nepepHen naHenun BonbTMeTpa (ypoBeHb LOAD.00). Mpu Hannumm B 16 pernctpe «0» OOCTYMHbI ANS M3MEHEHWS
TOMbKO PErncTpbl onepaTMBHOro ynpasneHust 1-15, a octanbHble ANs YTeHus.

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

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

AR === == I N

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

Mpunoxexune B.2 MODBUS npoTtokon
B.2.1 ®opmart kaxporo 6anTa, KOTOpbIN NPUHMMaETCA U NepefaeTcA npubopamum, cneaylOLWNNA:

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

Kagp Modbus coobuieHunsa cneayowmin:

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

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

B.2.2 Device Address. Agpec ycTpoincTBa
Agpec BonbTMeTpa (slave-yctpoiictBa) B cetu (1-255), nmo koTopomy o6pawaetca SCADA cuctema

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

UMNM-2 nogaepxuBaeT crnegytoLine QyHKUNK:

Function Code

DyHKUMUA

03
06

YteHue pervctpa (oB)
3anucb B 0nH peructp

B.2.4 Data Field. None nepeaaBaemMbIx AaHHbIX

Mone paHHbIX coobueHuns, noceinaemoro SCADA cuctemon ypaneHHomy npubopy, CoaepxuT
no6aBoyHO MHdOpMaLmio, kKoTopas Heobxoauma slave-ycTporcTBy Ana getanusaummn dyHkumn. OHa BKNOYaeT:

® HavanbHbIN agpec perncTpa 1 KonM4ecTso perncTpoB Ans dyHkuun 03 (4TeHne)

® afpec pernctpa n 3HaveHue 3Toro pernctpa ansa yHkumm 06 (3anuce).

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

® KonM4ecTBO 6anT oTBETa Ha PyHKUMIO 03 1 cogepXmMmoe 3anpaluMBaeMbIX PErMcTpoB

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

B.2.5 CRC Check. None 3Ha4yeHMs1 KOHTPONbLHOW CYMMbI

3HauyeHne 3TOro Monsd - pesynbTaT KOHTPOMS C MOMOLLbI LMKIM4eckoro mabbitoyHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHna coobueHus (address, function code, data) nepepaiowee ycTpolicTBO
paccuutbiBaeT CRC ko 1 nomellaeTt ero B KoHel, coobueHus. MNMpuemHoe ycTponcTtBo paccuuTeiBaeT CRC kof
NpUHATOro coobLleHnsa n cpaBHuBaeT ero ¢ nepeganHbiM CRC kogom. Ecnn CRC kof He coBnagaeT, 9To 03HayaeT
YTO MMEeT MeCTO KOMMYHUKaLUMOHHas olwmnbka. YCTPOWCTBO He BbINOMHAET AENCTBUA W He JaeT OTBeT B Crny4ae
o6HapyxeHusa CRC ownbku.

MocnepoBartensHocTb CRC pacyeToB:

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

. Uckntovatowee UM ¢ nepebivn 8 61T Garita cooblueHus n cogepxxumbivm CRC pernctpa.

. CoBur pesynbTaTta Ha oavH O6uT BNpasgo.

. Ecnu cosuraembin 6ut = 1, ncknovarowee UMM copepxumoro peructpa ¢ A001h 3HaveHnem.
. Ecnn casuraembin 6ut Hynb, NOBTOPUTL LWar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 coBUroB He OyayT MMETb MECTO.

. Ucknouatowee UINKU co cnepyowmumm 8 6ut 6anta coobuieHus n cogepxmmbiMm CRC peructpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce 6anTbl coobleHns He obpaboTatoTcs.

. KoHeuHoe cogepxvmoe pernctpa 1 6ynet 3HaueHNMeM KOHTPOSbHOW CYMMbI.

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

OOONOOUSWN

MpunoxeHue B.3 ®opmaTt komaHAa

YTteHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowinii hopmart ucnonbdyercsa angd nepegaym anpocos oT MK 1 oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctponctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS

1BYTE 1BYTE HB LB HB LB LB HB

OTtBeT yctponctBa. RETURNED FROM DEVICE:
DATA

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 — konu4yectBo 3anpalimBaemblx permctpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, BonbTMeTp UMM-2 B oTBETE OrpaHNYMBAET UX KONMYECTBO A0 NepBbix 16-

TW PEFUCTPOB.

Mpumep 1:
1. YteHune perucrtpa
3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register #1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
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OTtBeT yctponctBa. RETURNED FROM DEVICE: Register #1 is set to 1000

DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)
Cnepytoulasn komaHaa 3anvcbiBaeT onpeaerneHHoe 3HadeHune B peructp. Write to Single Register (06)

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

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

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

Mpumep pacyeTa KOHTPOMBLHON CyMMbI Ha A3blke CUL:

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

crc >>= 1; // shift to the right 1 position
crc = 0xA001; // crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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NMpunoxeHue I' - CBOAHaA Tabnuua napameTpos
BonbT™meTpa UMM-1

Tabnuya B — CeodHasi mabnuya napamempos eonbmmempa UMM-1

Epnn- 3Hau.
MyHkT HULbI ManasoH U3MeHeHUs no- | LWar usme- .
y! MapameTp u A Paa MpumeyaHue
MeHI0 nsme- napametpa ymon- HeHuns Aen
peHus YaHuio

AIN1 (H 1n /) HacTpoiika

napameTpoB nepBoro hyHKLMOHaNbLHOro 6yioka HopManusauum

M MacluTabupoBaHus

0001 — nHerHbIN
0002 — kBagpaTU4ecKunii

00 Twun aHanoroBoro curHana 0003+0008 — He ucn. 0001 0001
0009 — nuHeapu3oBaHHas
Lkana
01 HwxHWiA npegen pasmaxa TEXH. OT MuHyC 9999 70 9999 000,0 Mnagwwn
LuKanbl en. paspsg
02 BepxHuii npegen pasmaxa | TEXH. OT MuHyC 9999 70 9999 100,0 Mnagwwin
LKarnbl en. paspad |5 5 4
0000, o
03 [NonoxeHne geummMmanbHOro 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 BHIKI.
undpoBoro punstpa
MakcumansHas anu- 3awmTta oT UMMYIbCHBLIX
05 TENbHOCTb UMMYMbCHOM cexk. Ot 000,0 oo 005,0 000,0 000,1 no;-lex Y
nomexm
06 KonunuectBo y4acTkos OT 0000 70 0019 0000 0001 3792 CMm. ypoBHu LNX1 n
NnHeapusaumm LNY1
Yoraeka MIN TEXH Mnagwwin
07 TEXHOMOrM4Yeckon ’ OT MuHyc 9999 no 9999 020,0 -
eq. paspsa
cuUrHanusaumm
YcraBka MAX o C yyeTom geunm.
08 TEXHOMOrM4Yeckon TEXH. OT MuHyc 9999 1o 9999 080,0 Mnapuwmin 13.7.1 pasgenutens
en. paspsig
cuUrHanmsaumm
09 | Mucrepesuc TeXH- | Ot 000,0 A0 090,0 000,5 000,1
cuUrHanmsaumm en.
AOT (Aok) Hactpoiika napameTpoB aHanorosoro sbixoga AO*
MIcTOYHUK aHanoroBoro
00 curHana gns ynpaeneHus 0001 — PV1 0000 0001
aHanoroBbIM Bbixogom AO
01 HanpaBneHue BbIXOQHOMO 0000 — AO=y 0000 0000 — npsimoe
curHana AO 0001 — AO=100%-y 0001 — obpaTHoEe
3HaveHne BXoaHOro TexH Mnazwmii 3.7.3
02 curHana, pasHoe 0% e ' OT MuHyc 9999 no 9999 0000 a:fﬂ C y4yeTOM geuumansHoro
BbIXOAHOIO cUrHana A paspsia pasgenurtens
3HayeHne BXO4HOro TexH Mnaawmii BblIGpaHHOro UCTOYHUKA
03 curHana, pasHoe 100% e ' OT MuHyc 9999 no 9999 100,0 a:fﬂ aHarnoroBoro curHana.
BbIXOOHOro curHana A paspsia
] o
DOT1 (d okt 1) Kondmrypaums BbixogHoro yctponcrtsa DO1*
0000 - BbIXOA,
ynpasnsieTcs no
nHTepdpency
0001 — Gonbiue MAX 0001-0004 -
0002 — mebe MIN oTHocuTenbHo MIN—
MAX cooTBeTcTBYIOLLEMO
0003 - B 30He MIN-MAX DO:
0004 - BHe 30HbI MIN-MAX y
0005 — DO cpabortaer,
TNoruka paboTbl BIXOAHOTO (oTHOcuTensHo MIN—- MAX _
00 o 0001 0001 ecnv napameTp BbiigeT
ycTponcTtea DO1 cooTBeTcTBYytoLlero DO) 33 DAMKIA
0005 — 0606LeHHas p .
3.7.4| TexHonorn4yeckon
curHanusaums
cuUrHanmsauum
0006 — He ncnonb3yeTcs,
0006 — ecnu 3akasaH
BbIXOZ OTKI ~
aHanoroBbIf BbIXod, TO
[O1si ero KOpPEKTHOM
paboTbl HeobxoouMo
yctaHoBuTb "0006"
MIcTOYHUK aHanorosoro
01 | cvrHana ans ynpasnenus 0000 — PV1 0000 0001

[ANCKPETHbLIM BbIXOJOM
DO1
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[TpodomkeHue mabnuuybl B — CeodHasi mabnuya napamempos eosibmmempa VIMM-1

Eaun- 3Hau.
MyHkT HULbI Onana3oH nsmeHeHus no- LUar uame- | Pas-
MEHI0 NapameTp n3me- napametpa ymon- HEeHusl Aen Mpumetianue
peHust YaHUIO
00,00 — ctaTnyeckumn
’ Ine 00,01-99,99 —
02 Tun cnrHana BbIXoAHoro CeK. 00,01 - 99‘99 - 00,00 00,01 ANUTENbHOCTL UMMYrbca
yctpovictea DO1 MMMYNbCHBbIN
. B CEKyHOax.
(amHamuyeckmn)
03 | Ycraska MIN DO1 TexH. | B ananasoe Wkans! 020,0 000,11 |3.7.4
en. BblOpaHHOro TNa gaTyuka
04 | Ycraska MAX DO1 TexH. | B ananasoe Wkans! 080,0 000,1
eqn. BbIGpaHHOro TMnNa gaTyvka
05 | MvcTepesnc BoixopHoro TeXH- | Ot MuHyc 9999 fo 9999 001,0 000,1
yctponctea DO1 en.
] - <
ALRM (H L ~ n) HacTtponka napameTpa OTOOpakeHUsi CUrHanm3aumm
KeutupoBanue
00 MapameTp oTobpaxeHust 0000 — 6e3 KBUTMPOBaHWUS 0000 0001 KNaBULICH [A] U vepes
curHanusauum 0001 — ¢ KBUTMPOBAHNEM WHTepdevic

nepBbin PYHKL,

LNX1 (L U ) AGCUMCChbI ONOPHLIX TOYEK NMHeapu3aum
MOHarNbHbIN 6NOK HOpManu3auuu

M curHana, nogaBaemMoro Ha
M MacliTabupoBaHus

Abcumcca HavanbHoro

3.7.2

00 3Ha4veHus (B % oT % Ot 000,0 go 099,9 0000 000,1
BXOAHOr0 curHana)

01 Abcuumcca 01-ro yyacTka % OT1 000,0 go 099,9 0000 000,1

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

18 Abcuumcca 18-ro yyacTka % Ot 000,0 go 099,9 0000 000,1

19 Abcumcca 19-ro yyacTka % OT1 000,0 8o 099,9 0000 000,1

LNY1 (L 75 /) OpavHaTbl onopHbIX ToYek NMHeapu3aum
nepBbin PYHKLUMOHaNbHbIN 6510K HOpManusauum

U CUrHana, nogaBaemMoro Ha
n MaCLLITa6VIpOBaHVIi|

Op,ClVIHaTa HavarbHOro

00 | sHadeHus (curHan B ;ex”' OT MuHyc 9999 A0 9999 0000
TEXHUYECKUX eANHMLIAX) A

01 OpgaunHata 01-ro yyacTtka ;ZXH' OT mMuHyc 9999 no 9999 0000
TEXH. Mnagwwi

02 OpgaunHata 02-ro yyacTtka en. OT MuHyc 9999 no 9999 0000 paspsia 3.7.2
TEXH.

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

19 OpgaunHata 19-ro yyacTtka ;ZXH' OT MuHyc 9999 no 9999 0000

CLI1 (E Lo |') KanubpoBka curHana, nogaBaemoro

HOpM

ann3aumm n macuiTta

Ha nepBbIA (pyH
OupoBaHusA

KUWOHanNbHbIN GNOK

Kannbposka HavansHoro

TEeXH.

00 3Ha4yeHus curHana 1-ro en OT MuHyc 9999 no 9999
onoka )
Kannbposka koHe4HOro TexH

01 3Ha4yeHus curHana 1-ro en ’ OT MuHyc 9999 no 9999

ornoka

5.1

COR1 (E or :’) Koppekuusa curHana, nogaBaemoro

Ha nepBbin PyH

KUuMOHarnbHbIA ONOK

HOpManu3auum n macluTabupoBaHus

00 gﬁgﬁ:m”“ curHana 1-ro Lot | OT Miyc 9999 70 9999 0000 000,1 WHauumpyet PV=PV+A

KoadhduumeHT Koppekuunm TexH 3.71
01 (cmeLeHue) curHana 1-ro e ) OT MuHyc 9999 no 9999 0000 000,1 Wnanumpyet A

6rioka A

e
CALO (L HL 0) KanubpoBka aHanorosoro Bbixoga (AO)

00 TecT aHanoroBoro Beixoga | %

KannGpoBka HavyanbHoro
01 3HaveHusa aHanorosoro %

BbIxoga AO 52

KannGpoBka KOHeYHOro
02 3Ha4yeHuMs aHanorosoro %

Bbixoga AO

SYS ( 54 5) O6LWue cucTeMHble HACTPOUKM

00 CeTeBol agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTKmMoYeH oT

BOMbTMETPA B CETU)

CeTn
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[TpodomkeHue mabnuuybl B — CeodHasi mabnuya napamempos osibmmempa VIMM-1

Epn- 3Hau.
MyHKT HULbI [nana3oH nameHeHus no- LLar name- | paa-
MZHIO Napametp n3me- napameTpa ymon- HeHus Aen Npumevanme
peHus YaHuUIo
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 | Tanm-ayr kanpa sanpoca 8 OT 0001 o 0200 0006 0001 1 TaKT = 250 MKC
CUCTEMHBIX TaKTax
Kop BonbTMeTpa 1 Bepcus
03 nporpaMMHoOro 13.39
obecneyeHus
04+13 | JaHHbIE NYHKTbl HE NCMONb3YHTCH
SAVE (5AuE) CoxpaHeHune napameTpos
00 CnyxebHas nHdopmaums
3anuce napameTpoB B
01 9HeproHe3aBncUMyo 0000 443
0001 — 3anucaTb
namsaTb
LOAD (L o H d) 3arpyzka napametpos
Paspeluerve
00 nporpaMMupoBaHusi No 888? _ pa3peLLeHo
cet ModBus
01 3arpyska HacTpoek 0000 443
nonb3oBarens 0001 — 3arpysuTb o
3arpy3ka 3aBOACKMX 0000
02 HacTpoek 0001 — 3arpy3nTb 44.4

* B 3aBUCUMOCTMU OT 3aKa3a OAUH U3 AaHHbIX NMYHKTOB He Ucnosnb3yeTcs.
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INucT perncrtpaumm uameHeHUn

Homepa nuctos (cTpaHuL) Bcero Bxomsiumit Ne
Nam nmcTos Ne conpoBoXxaaro _ero Moan Oata
’ B 10Ky~ [OKyMeHTa POBOXAAIOLL AN
Name- 3awme- Ho- MeHTe AokymeHTa 1 hata
HEHHbIX HEHHbIX BbIX
1.00 25 ver.13.01 Mapukot | 18.05.2016
O.A.
1.01 25 ver. 13.39 MpuBegeH B cootBeTCcTBME ¢ | MapukoT | 01.06.2016
HOBOW NPOLLMBKOMN 0.A.
1.02 25 ver. 13.39 M3meHeH kop 3akasa Mapukot | 06.07.2016
O.A.
1.03 25 ver. 13.39 VMcnpaBneHo npunoxexue Mapukot | 13.09.2016
B.1 O.A.
1.04 29 ver. 13.39 [oGasneHo npunoxeHve B n Cnassk | 05.09.2017
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