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HacTosilee pykoBOACTBO MO 3KchnyaTauuu npefHasHa4YeHo [Ansi O3HaKOMIeHWst noTpebutenen c
HasHayeHneM, MoAensiMU, MPUHUMUMOM OEWCTBUS, YCTPOMCTBOM, MOHTaXOM, 3KChnyatauuen u oGCryxuBaHWeM
TaMepa-cuyeTYMKa MukponpoueccopHoro MTI1-32 (B ganeHenwem cyetynk MTI1-32).

BHUMAHMUE | Mepen vcnonb3oBaHWeM U3enusi, NoXxanynucra, 03HaKOMbTECh
C HacToALWMM PYKOBOACTBOM MO 3KCMnnyaTaumm cyetynkos MTJ1-32.

MpeHebpexeHne Mepamn nNPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUPOBaHNA nNepcoHana unu
nospexaeHnsa obopynosaHus!

B cBA3M C nNOCTOsiHHOWM paboToi. No COBEPLUIEHCTBOBAHMIO
u3genus,  MOBbILAKLWENA  €ero  HaAeXHOCTBIn.. W\  yrydylaroLllen

XapakKTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHnA, He OTpaXeHHble B HacToguwemM UsgaHnn.

COKpaLI.IeHVIﬂ, NPpuUHATbIe B AaHHOM pyKOoBOACTBe

B HammeHoBaHMsX napameTpoB, Ha PUCYHKaXx, npu LWI(prBbIX 3Ha4YeHUdAX U B TEKCTe WCNOSib30BaHbI
cokpalleHuns n abbpesmaTypbl (CM. Tabnuuy 1):

Tabnuya 1 - CokpaweHus u abbpesuamypbl

Abbpesuarypa NMonHoe HaMmeHoBaHue 3Ha4yeHue
(cumBon)

PV Present Value TekyLlee 3Ha4YeHne N3MepPEHHON BENNYNHbI
SP Set Point 3apaHue cueTyuky / Tanmepy / TaxomeTpy / gosatopy
T, t Time Bpewms, nHTepBan BpeMeHun
DI Discrete Input [VCKpeTHbIn BBOA
DO Discrete Output HAuckpeTHbIN BbIBOA
RST Reset Cbpoc
CP Count input CyeTHbIN BXo[,

1 Onucauue Tanmepa-cyeT4YnKa

1.1 HasHa4yeHune TaMepa-cyeTUNKa

Cuetunkn MTJ1-32 npenctaBnAlT»COOON HOBBIN KNAcC COBPEMEHHbIX LUMPOBLIX TallMepOB-CHETHYNKOB
OWNCKPETHO-MMMNYNbCHOTO  AEUCTBUSIGC. [AUCKPETHLIMU  BbIXOAHBIMU  YNPaBASOWMMKU  curHanamu.  CyeTunku
NPUMEHSIIOTCA AN ynpaBneHus, NepuoanyeckMMmn 1 HeNPepPbIBHO-ANCKPETHBIMW TEXHONOMMYECKMMU MpoLEeccamm
pasnuyHbiX OTpacne MPOMBILAEHHOCTM B KayecTBe LUMPOKOMYHKLMOHAMBHBIX MHOTOPEXUMHbIX TaliMepoB-
cyetumkoB. OmnuyumenbsHol o0cobeHHocmblo cyeTdymka MTJI-32 gBngeTcs Hanuune 4YeTbipexXypOBHEBOW
ranbBaHW4YeCcKON N30AALIMIA MeXAy BXoAamu, BbIXOAaMKW, MHTEPAENCOM U Lienbio NUTaHUS.

CyeTunk npepHas3HayeH Kak ONnsi aBTOHOMHOrO, Tak M ANns KOMMSEeKCHOro ucnonb3oBaHust B ACYTI B
3HepreTuke, MeTanyprum, XAM1IeCcKkon, NULLLEBOM 1 ApYrMX OTPaCsSX NPOMBbILLIIEHHOCTU Y HAPOAHOM XO35INCTBE.

Cuyemyuk MTJ1-32 npedHa3Ha4yeH:

o/Ansi U3MEepPEHNsI BXOAHOTO hranyeckoro napameTpa (4nUTeNbHOCTM NPOLIECCOB BO BPEMEHU, KONMYECTBa
060pPOTOB PasfUYHbIX MEXAHN3MOB BpaLLEHWUs, KONMUYECTBA LUTYK, €AMHUL UKW NapTUiA BbIMyCKaeMOon NpoayKumm,
pacxofda >XWOKOCTeN,  rasoB, CbiMyyYMx MaTepuanos, KONMYecTBa WMMYNbCOB OT KOHTAKTHbIX, OMTUYECKUX,
WHOYKTUBHBIX, €MKOCTHbIX W APYrMX AATyYMKOB U T.4.), 06paboTku, U OTOOpaKeHWUs1 ero TeKyLlero 3HadeHusi Ha
BCTPOEHHOM BOCbMUpPa3spsaHOM LIMDPOBOM MHAMKATOPE,

® CYETYMK (POPMMPYET BbLIXOAHbIE AUCKPETHbIe CUrHanbl YMNpaBneHUs BHELUHUMUW WCMOMHUTENbHbIMU
YCTPOMCTBaMK, (POPMMPOBaHME Pa3NUYHbIX BPEMEHHbIX WHTEPBAanoB WM HEKOTOPOW MocrneaoBaTenbHOCTM
MMMYNbCOB LMKIMYECKOE UMW OAHOKpaTHOe, BblAaya YNpaBnsloWMX OUCKPETHbIX CUrHanmoB pasnuyHbIX Mo
napameTpam v OJIUTENbHOCTU B COOTBETCTBUM C 3a[aHHOW Mofib3oBaTeneM Norvkon paboTbl U pexumamu paboTbl
cyeTUuKa.
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1.2 O603Ha4YeHme Tanmepa-cyeTymka MTJ1-32 u KOMNNEKT NOCTaBKU

1.2.1 O6o3Ha4yeHWe Npu 3akase:

MTJ1-32-01-02-03-U,

roe:
01 — koA BbIXxOAHOro yctponcTea 1-ro kaHana:

P - pene

K — TBeppotensHoe pene

T — TpaH3UcTop (OTKPbITHINA KOMNMEKTOP)
N1 — ananorosbin Bbixog 0/4-20 MA
N2 — aHanorosbif Bbixog 0-5 MA.

02 — Kop, BbIXOAHOro YCTPOMCTBA 2-ro KaHana:
P - pene
K — TBeppoTencHoe pene
T — TpaH3NCTOp (OTKPbITHIN KOMMEKTOP)
03 — Ko, HanNpsiXXeHUs1 BXOAHbIX CUTHanoB:
05 - HanpsbkeHne BxogHoro curHana 5B
12 - HanpspkeHne BxogHoro curHana 12B
24 - HanpshkeHne BXOQHOro curHana 24B
U - HanpsxxeHue NUTaHuA:
220 — 220 B nepemeHHOro Toka
24 — 24 B nocTOSAAHHOro TOKa
36 — 36 B nocTosiHHOro TOKa
Hanpuwmep, 3aka3aHo usdenue: MTJ1-32-P-T-05-220
[Mpy 3TOM M3roTOBNEHUIO 1 NOCTaBKe NOTPEOUTERMI0 NOANEXKMUT:
1) MukponpoueccopHbI Tanmep-cHeTynk MIJ1-32,
2) Bobixog anckpeTHbii DO1  koa P — peneiiHbin BbIXOA,
3) Bbixog auckpeTHbii DO2  koa T — TpaH3MCTOPHbLIN BBIXOA,
4) HanpsikeHne BxogHoro curHana kog 05—5.B,
5) HanpspkeHne nutaHusa  kog 220 — 220 B

Mpumeuanwme.

AHanorosbI BbIX0A B POSIn BbIXOAHOrO yCTpOVICTBa MOHTUPYETCA TONbKO Ha I'IepBbIVI KaHall, Ha BTOPOM KaHarne npu

3TOM BO3MOXEH 3aKa3 Ntoboro 13 Ynmcrna.ocTanbHbIX UCAIONHUTENbHbIX YCTPOWUCTB.

1.2.2 KomnnekT noctaeku Tamepa-cyeTunka MTI-32 npusegeH B Tabnuvue 1.2.1.

Tabnuya 1.2.1 - Komnnekm nocmagku matimepa-cyemyuka MTJ/1-32

O6o3HayeHue HanmeHoBaHue nsgenus Kon. MpumeyaHue
MPMK.421457.501 MukponpoLeccopHbIv Tanmep-cHeTumk MTI1-32 1 CornacHo 3akasy
Mn3-02 KoMnnekT KpenexHblX 3aXMMHbIX 391eMEHTOB 1 YcTaHaBnueaetcs

Ha kopnyce
NMPMK.421457.501 P3 PykoBoACTBO no akcnnyarayum 1
(13 pacyeTa - 1 ak3emnnsp Ha 1-4 n3genus Npu NocTaBke B OAWH agpec)
NMPMK.421457.501 MNC Macnopt 1
231-103/026+000 Pa3bem ceteBon(220B) 1
231-602 Pasbem ceteBon (24B/36B) 1*
734-203 Pa3bem ceteBon (24B/36B) 1*
231-106/026-000 Pa3beM ans nogknioYeHns BHELLHUX BXOAHbIX U BbIXOAHbIX Lienen 2
231-131 Pblyar MOHTaXHbIN ANs pasbemMoB 1
734-230 Pblyar MOHTaXHbI ANS KNeMM NUTaHus 1*

*- Mpu noctaBke npubopa ¢ HanpshkeHnem nNutaHusa 24 B unn 36 B noctosiHHOro Toka
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1.3 TexHn4eckue XapPaKTepUuCtTukmn Taﬁmepa-cquqMKa

1.3.1 IucKkpeTHbIe BXOAHbIE CUrHasbI

Tabnuya 1.3.1 - TexHu4yeckue xapakmepucmuku OUCKPemHbIX 8XOOHbIX CU2Hano8

TexHU4eckas xapakTepucTmka 3Ha4yeHune
KonnyecTBo ANCKPETHbIX BXOA0B 3
CwrHan nornyeckoro "0" — coctosiHme OTKIMOYEHO 0-7 B, oTpyuaTenbHON UK NOMOXUTENBHOW NOMAPHOCTH
Curnan norundeckon "1" — coctosHme BKITKOYEHO 18-30 B, oTpuuaTenbHON MM NOMOXNTENBHON MNONSPHOCTH
MakcmmarnbHas yactoTa cnefgoBaHus MMMynbCoB 50 kl'y,
MuvHUManbHas ANUTENbHOCTb BXOAHOIO MMNYyNbCca 10 Mkc
BxopgHon Tok (noTpebneHve no Bxoay) , He bonee 10 mA
["anbBaHW4eckas pa3Bsska AVCKPETHbIX BXOA0B Bxoapl cBA3aHbI B rpynny M3 Tpex BXOAOB WiranbBaHUYecku
N30/IMPOBaHbI OT BLIXOAO0B M OCTallbHbIX Lienen

1.3.2 AIucKkpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHarbI

1.3.2.1 TpaH3UCTOPHbIN BbIXOA,

Tabnuya 1.3.2.1 - TexHu4eckue xapakmepucmuku OUCKPemHbIX 8bIX0OHbIX cu2Hanos. TpaH3UucmopHsIl 8b1x00

TexHU4eckasi xapakTepucTmka 3Ha4veHne
KonnyecTBo AMCKPETHBIX BbIXOAOB 2
Tun BbIxoda OtkpbliTbiv korinekTop (NPN TpaHaucTopa)
MakcmmarnbHoe HanpshkeHne KoMmyTaumm, He bonee 40 B nocTosiHHOrO ToKa
MakcmmarnbHbIA TOK Harpy3ku Kaxgoro Belxoga, He 6onee 100 MA
["anbBaHW4eckas pa3Bsi3ka AUCKPETHbIX BbIXOA0B Bbixogbl pa3BasaHbl Mexay coboi 1 ranbBaHU4ecKu

M30MMPOBaHbI OT BXOAO0B M OCTaslbHbIX Lenew

CwrHan norunyeckoro "0" Pa3oMkHYyTOe, COCTOsIHNE TPaH3UCTOPHOrO Kroya
Cwvrnan nornyeckon "1" 3aMKHYTOE COCTOSIHME TPAH3UCTOPHOIO KItoya.
MuvHUManbHasa AnvHa BbIXOAHOMO UMMynbca 0,1c
Bug Harpy3ku AKTUBHAs, UHOYKTMBHas!

1.3.2.2 PenenHbi Bbixoa (Npu HanMy4uMy B 3aKa3e pefieMHbIX BbIXOAHbIX YCTPOMUCTRB)

Tabnuya 1.3.2.2 - TexHU4ecKue xapakmepucmuku QUCKDemMHbIX 8bIXO0HbIX cU2Han08. PenelHbil 8bix00

TexHn4eckasa xapakTepucTuka 3HaveHune
KonunyecTBo AMCKPETHbIX BbIXOA0B 2
Tun BbIXOAA [MepeknioyarLme KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMyTauun nepemMeHHoro 220B
(aencreytoLLee 3HaYeHMe) MM NOCTOSIHHOIO TOKA
MakcrmanbHbI TOK HAarpy3ku Kaxxaoro Bbixoga, He bonee 8 A
CurHan noruyeckoro "0" Pa3oMkHyTOEe COCTOsIHME KOHTaKTOB pere.
CurHan norudeckon "1" 3aMKHYTOE COCTOSHNE KOHTaKTOB perne.
MuHUmanbHas AnvHa BbIXOQHOTO UMMynbca 01c
Bug Harpy3ku AKTVBHas, UHOYKTVMBHAs

1.3.2.3 Bbixog — TBepAoTenbHbIe (He MeXxaHu4eckue) pene

Tabnuua 1.3.2.3 - TexHUYeCKUE XapaKmepucmuKu OUCKPemHbIX 8bIXOOHbIX cugHanos. Bbixod — meepdomesnbHoe perie.

TexHu4eckasa xapakTepucTuka 3HaveHune

KonnyecTBo ANCKPETHBIX BbIXOA0B 2
Tun BbIXOAA 3aMblkaloLme KOHTaKTbl pene
MakcumanbHoe HanpskeHue KoMMyTaLumn nepeMeHHoro 60 B makc.
(mevicTByloLiee 3HaYeHne) U MOCTOSHHOIO ToKa
MakcmmanbHbIA TOK Harpy3kMkaxaoro Belxoga, He 6onee 1,0 A (AC) nepemeHHoro Toka,

1,0 A (DC) nocTosiHHOro ToKa
CwvrHan nornyeckoro 0" Pa3oMKHYTOEe COCTOsIHME KOHTaKTOB pene.
CurHan norudeckon "1" 3aMKHYTOE COCTOsIHNE KOHTaKTOB pene.
MuHMManbHas AnvHa BbIXOQHOTO MMNyrbca 0,1c
Bug Harpy3ku AKTUBHASs!, UHAYKTMBHAS
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1.3.3 AHanoroBbI BbIXOAHOW CUrHan

Tabnuya 1.3.3 - TexHU4YecKue xapakmepucmuKu aHano208bIX YHUUUUPOBAHHbIX 8bIXOOHbIX CU2HA/108

TexHU4ecKasa xapakrepucTmka

3HauyeHue

KonunyecTBo aHanorosbIX BbIXO40B

1

Tun BbIXOAHOIO aHanoroBoro curHana

YHudmumposaHHbie FOCT26.011-80
O1 0 MA oo 5 MA, RH <2000 Om
Ot 0 MA 0o 20 MA, RH = 500 Om

Ot 4 MA go 20 mA, RH < 500 Om

PaspeLuatowasi cnocobHocTtb LIAT

16 paspsgos

Mpenen gonyckaemon OCHOBHON NpUBEAEHHOW NOrpeLHOCTH 0,2 %
(hOpPMMPOBaHMS BbIXOAHOIO curHana nocrie kanubpoBku, He Gornee

3aBMCUMOCTb BbIXOAHOIO CUrHama oT CONpPOTMBIEHUS Harpy3ku, He 0,1 %
bonee

BnusiHne TemnepaTypbl okpyxatowen cpeapl, He bonee 0,04 %/°C

HanpshkeHne BHELHEro MCTOYHKKA NUTaHns

HectabunusmposaHHoe, (20-28) B noctosHHoro Toka

1.3.4 NMocnepoBatenbHbin NHTepdenc RS-485

Tabnuua 1.3.4 - TexHuyeckue xapakmepucmuku rnocredosamesibHo2o uHmepgetca RS-485

TexHU4ecKasa xapakrepucTuka

3HaueHune

Konunyectso npu6opos

[o 32 Ha ogHOM cermeHTe

MakcumanbHas anvHa nHum B npegenax
OQHOro cermeHTa cetu

Oo 1200 meTtpos

[unana3oH ceTeBbIX agpecoB

255

Bun kabens

Butasi napa, akpaHMposaHHas BUTas napa

[poTokon cBs3un

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHy4eckasi pa3Bsi3ka

MHTepdenc ranbBaHN4ECKNM30NMPOBaH OT BXOAOB W OCTalbHbIX Lienen

1.3.5 dnekTpuyeckne faHHble

Tabnuya 1.3.5 - TexHuyeckue xapakmepucmuKU 371eKmMponumaHusi

TexHU4eckasi XapakTepucTuka

3HauyeHune

HanpsikeHue nutanns
- NEPEMEHHOro TOoKa
- NOCTOSIHHOTO UMW NEPEMEHHOIO ToKa

~220(#22,-33) B, 50 I'y
19-37 B; 20-72 B

MoTpebnsiemasn mowHocTL No ~220B, He

Gonee 6 B-A
Tok noTpebnenns ot cetn 24B, He Gonee 250 mA
Tok noTpebneHuns ot cetn 36B, He Gonee 150 mA

3almTa aaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

MopgkntoyeHue

C_3a4HEMCTOPOHbI CYETHYMKA C MOMOLLIbIO PA3bEMOB — KIIEMM.

1.3.6 Kopnyc. YcnoBusa akcnnyarauum

Tabnuya 1.3.6 - Ycnosus akcrinyamayuu

TexHUYecKasi xapaKTepUCTUKa

3HauyeHue

Twn kopnyca

Kopnyc Anga yTonjeHHOro WmuToBOoro MoHTaxa

Pa3smepbl ppoHTanbHOU pamku

48 x 96 x160 mm

MoHTaxHas rmybuHa

170 Mm

Bblpe3 Ha naHenu

45778 x 9277 mm

Kpennexuve kopnyca

B 3riekTponTax

Temnepatypa okpyxawLiencpeasl

oT muHyc 40 °C po 70 °C

Knumatunyeckoe ucnonHeHme

YXI 4.2 no FTOCT15150-69, oTHocuTenbHas BnaxHocTb oT 30 o 80% 6e3
KOHAeHcauum Bnaru (npy Temnepatype +35°C)

ATMOCdepHOe gaBrneHve

ot 84 no 106,7 kla

Bubpauns ¢ YactoTon go 60 Ny c amnnutygor go 0,1 mm
MomeLleHne 3aKpbITOE, B3pbIBO-, NOXXapobe3onacHoe
[MonoxeHune npy MOHTaxe JTroboe

CTeneHb 3auThbl IP30;

Macca , He Gonee 0,35 kr
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1.4 CpeACTBa U3mMepeHuns, MHCTPyMeHT U NPUHaANeXxXHOCTU

MepeyeHb NpUHAANEXHOCTEN, KOTOpble HEOBXOAUMBI AN KOHTPONS, PerynupoBaHusi, BeIMOMHeHWs paboTt
no TexHu4eckoMy obcnyxusaHuio cyetymka MTJ1-32, npuBeaeHsl B Tabnmue 1.4 (cormacHo ACTY FOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHus, UHCmMPyMeHma u npuHadnexHocmel, Komopbie Heobx00uMbl rpu obcryxusaHUU
cyemyuka MTJ1-32

HavnmeHoBaHWe cpeacTB U3MepeHUsi, UHCTPyMeEHTa U
M HasHaueHnue
NpUHaANEXHOCTEN
- M3mepeHne BbIXOOQHOrO CUrHamna 1 KOHTPOSb HanpsKeHns
1 BonbTmeTp yHMBepcanbHbin L300 p A P P
nuTaHus
2 MarasuH conpotusnexni P4831 3agaTyuk curHana
3 dudpdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana v nsmepeHue BbIXOgHOMO CUrHana
4 MeraommeTp 94108 3amepeHmne conpoTMBAEHNS U30AALMK
5 MNuHUEeT MeguumMHCK1A [poBepka KayecTBa MOHTaXxa
6 OTBEpTKa Pasbopka kopnyca
7 Msrkas 6a3b OyuncTka OT NblW U rPs3n

1.5 MapkupoBKa U ynakoBka

1.5.1 MapkupoBka cuyeTumka BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke' ¢ pasMepamu CorflacHo
FOCT 12971, koTopas kpenutcst Ha GOKOBYO CTEHKY KOpryca cyeT4vumKa.

1.5.2 TnombupoBaHne cyeTynka nNPeanPUATUEM-U3TOTOBUTENEM NPV BbINYCKE M3 NPOM3BOACTBA He
npeaycMOTPEHO.

1.5.3 YnakoBka cyeTtunka cootBeTcTBYeT TpeboBaHusam FOCT 23170.

1.5.4 CyeTumk B COOTBETCTBUM C KOMMIIEKTOM MOCTaBKM ynakoBaHO coOrnacHoO 4epTeXXam npennpuaTtua-
n3rotosuTend.
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2 HazHayeHue. PyHKLMNOHANIbHbIE BO3MOXHOCTHU

MTJ1-32 — MHO20@byHKUUOHaNbHbLIU MUKPOMPOUECCOPHbLIlU npubop, 8 KOmMopoM Mpo2paMMHbIM
nymem mMoxxem 6bimb 8bI6paH 0OUH U3 CeMU He3asUCUMbIX npubopos:

v/ OQHONOPOroBbIN cYeTYUK. ECTb BOZMOXHOCTb M3MeHeHUst paspsigHocTy aucnnen. Cuetunk paboTtaeT
B pasHbIX pexumax cyeTa (MpsAMon, obpaTHbIN, PEBEPCUBHbLIE PEXUMBI) U YPaBREHUS BbIXOAHBIM YCTPONCTBOM.

v/ OQHOMNOPOroBbLIN CYETYUK C CYMMMpPOBAHMEM, KOTOpbIi paboTaeT O4HUM 3afdaHusIMU U OOHWM
ONCKPETHBIM BbIXOAOM NO pasHbIM BPEMEHHbIM AnarpamMmmam.

v' [ByXMNOpOroBbI CYETYUK C CYMMMpPOBaHMEM, KOTOpbli paboTaeT ¢ AByms'8adaHusMU U OBYMS
AVCKPETHBIMW BbIXOAAMM MO Pa3HbIM BPEMEHHBIM Anarpammam.

v/ CYeTYMK NaKeToB, KOTOPbLIN paboTaeT LMKIMYECKM Ha NOKanbHOM YpPOBHE, MpW 3TOM MOACYMTbIBAET
KONMNYECTBO 3TUX LIKIOB HA CYMMapHOM YPOBHeE.

v’ Taiimep, KOTOpbIN paboTaeT ¢ ABYMS 3aaHWUsSIMU U COOTBETCTBEHHO C ABYMS. AUCKPETHBIMM BbIXOAaMMU.
[Mpu aTom Tammep mcnonb3yeT pasHbin popmaTt NPeAcTaBneHus TeKylero BPeMeHW, pasHble PexuMbl cyeTa u
yrnpaBrneHus BbIXOOHLIMW YCTPOWCTBaMK. Tanmep MoxeT paboTaTb B pexumax MHOFOMYHKLMOHAbHbIX LUMPOBbIX
pene BpeMEHW C BHELIHUM YMpaBrieHWEeM, B pPEeXUMe BPEMEHHOro HaKOMUTens, LWUKNUYecKoro TavimMepa,
hopMmpoBaTens pasoBoro 1N LMKINYECKOro YacoBbIX MHTEPBAaoB.

v TaxomeTp, KOTOPbI NPOM3BOAUT M3MEPEHUs 3a nepuog 3afaHHOMo. MPOrpaMMHO BpeMeHW. TaxoMeTp
ynpasnseT BbIXOAHbIMW YCTPOWNCTBAMM CHETYMKA, B 3aBMCMMOCTU OT YCMOBWUWA BOCTUXKEHUS TEeKyLUMM 3HaYyeHnem
Konunyectsa 060pPOTOB YCTABOK MUHUMYM Y MAkCUMYM.

v' [lo3aTop-pacxogoMep M3MepsieT TeKkyllee W MWHTerparibHoe 3HayeHWe pacxoga OT MMMYMbCHOro
JaTuuka pacxoga (MOCTOAHHOrO UMM NEePUOAUYECKOro OeNCTBUs) n oTobpaxaeT ero 3HadeHue B 3aBUCUMOCTU OT
pexuma uHavkauun. Pacxogomep, ynpaBnss BbIXOAHbIMW YCTPOWCTBaMMW, NPOM3BOAWT AO3MPOBKY BeLlecTBa Mo
WHTEerpanbHOMy 3Ha4eHuo pacxoaa.

BHyTpeHHsa nporpamMMHas namsatb cuvetymka MTJ1-32h.cogepxut 6Gonbluoe KOMM4ecTBO CTaHAapTHbIX
dYHKUUIA HEOBXOAUMBIX AN yNpaBneHns TEXHONOrMYeCckMMmn npoLieccamm 6OMbLUMHCTBA MHXKEHEPHBIX NPUKNagHbIX
3agay, Hanpumep, Taknx Kak:

® BO3MOXHOCTb MOAKMIOYEHUS PasfUyHbIX TWUMOB. AATYMKOB: KOHTaKTHble 3MIeMeHTbl MnKM yCTpowcTBa
(kHOMKKW, BbIKMOYATENMW, rEepPKOHbl, pene u Ap.), GeckoHTaKTHble (ONTUYEcKWe, WHAYKTUBHbIE WU €MKOCTHble
[aTyvKn), KOTOPbIE MMEIOT Ha BbIXOAE TPAH3UCTOP P-N-p MK N-p-NTuna;

® MOAKIMOYEHNE aKTUBHBIX M NACCUBHbIX 4ATYXKOB;

e cOpOC TekyLlero 3Ha4yeHus U3MEpPEHHON BENWYMHBLI B CYMMapHOM WM NOKanbHOM pexume paboThbl
(AMCTaHUMOHHBIN NNK C NepeaHen naHenu);

® OVCTaHUMOHHas BpeMeHHas 6110KMpOBKa TEKYLNX N3MEPEHWN;

e CpaBHeHMWe pesynbTata NnpeobpasdoBaHVs C yCTaBkaMM MUHUMYM W MakCUMyM, a Takke Bbl4ady no 3Tum
ycTaBKam npuv pasfnyHbIX yCroBMAX yNpaBiSoWwnX BeIXOAHbLIX CUTHArOB;

e LncpoBas dpunbTpaLms NoMex N3mMepeHni;

® MPOM3BONbLHOE MacLuTabnpoBaHUe. LWKan 3MepsemMbIX NapameTpos.;

® 13MepuTenb N AenuTernb YacToThbl;

® KOHTPOIb TEKYLLEro 1 CyMMapHOro pacxoaa, onpeaeneHme CKOpoCT! ABUXEHUA N T. M ;

® MOACYET MMMYNbCOB 32 BDEMEHHOW MHTEPBar, 3aJaBaemblil Monb3oBaTeneM;

® KOH(Mrypaumsa BHEWHUX [OUCKPETHbIX BXOAOB ANA YNpaBfeHUst CYETYMKOM: Myck, cTom, cbpoc,
OnoKnpoBKa.

CueTunk npegcTaBnseT, cobon cBO60OAHO MpPOrpaMMUPYEMbI KOMMAKTHbIN npubop. lMonb3oBaTtens, He
UMEIOLLINIA 3HAaHUA N HaBBIKOB MPOrpamMMMPOBAaHNS, MOXET NPOCTO BbI3bIBaTb M MCMOMHATL 3TW (DYHKUMK NyTem
KOHGurypaumm cyetyuka MTI-32. Cuetumkn MTJ1-32 oyeHb rmbkMe B MCMOMNb3OBAHUM UM MOTYT ObLICTPO M Nerko,
M3MEHMB  KOH(Urypaumio, . BbIMOFAHUTL OONbLUMHCTBO BCTpeyaembix TpeboBaHWi u  3agadvy  ynpaBneHus
TEXHONMOrMYECKUMM NpoLeccamu.

Cuetunkin, MTJ1-32, KOHMUrypupytoTCa Yepe3 MepefHIo MaHenb CYeTYMKa WM 4Yepes ranbBaHWYecku
pasgeneHHbli nHTepdenc RS485 (npotokon ModBus), 4to Takke NMO3BOMSEeT UCMOMb30BaTb CHETYMK B KayecTse
yAaneHHoro KoHTpornnepanpu pabote B COBPEMEHHBIX CETSIX YNpaBneHust u cbopa nHdopmauuun.

MapameTpbl KoHPUIypaumm cyetynka MTJ1-32 coxpaHsloTCAa B SHEProHe3aBUCMMOM NaMATU U CYETYUK
cnocobeH “BO30OHOBUTBL /BLINOMNHEHWE 3a4ay ynpaBrieHVWs MNocre npepbiBaHus HanpshkeHns nuTaHus. batapes
pes3epBHOro NUTaHNs HE NCMONb3yeTcs.

B cuetunke MTJ1-32 umeeTcs 3awmra n3MeHeHNs napaMmeTpoB KOHUIypaLumm OT HECAHKLMOHNPOBaHHOIO AOCTyna.
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3 YcTpomucTBO M NnpUHLUMN paboTbl

3.1 KOHCTpyKUMA cuyeTYmKa

CueTtunk MTI-32 ckoHCTpympoBaH No 6y1I04HOMY NPUHLUMMY U BKOYaeT:

® MN1acTMacCcoBbIN KOpPMyC,

e (poHTanbHLIN 6NOK NepeaHen NaHenu ¢ anemeHTammn obcnyxuBaHus (KnasmaTypon) n MHANKaLUMN,

e GNIOK 3a4HeN YacTu C CeTeBOW KNEMMHOWN KOMOAKON N pa3beMamMun AN NOAKIOYEHNS BHELLUHUX BXOAHbIX
1 BbIXOAHBIX Liene.

3.2 NepegHAs naHenb cYeTYMKA

Ona nyywero HabnogeHns n ynpasBneHUs TEXHOMOrMYecKMMm npoueccoM cyersuk MTJI-32 obopyposaH
aKTMBHOW BOCbMUPa3psAHOM LMpoBON MHAUKaUMen Ons oTobpaxeHns namepsiemMoun BerMYuHBl, HeobXxoanMbIM
KONMMYECTBOM KraBuLl OBCNYyXMBAHUA W CUTHaNU3aLMOHHBIX CBETOAMOAHBLIX WHAMKATOPOB ANS  PasfnnyHbIX
CTaTYCHbIX PEXUMOB U curHanoB. BHelwHui Bua nepegHen naHenu cyetynka MTI=32 npuBeaeH Ha pucyHke 3.1.

Bocbmupaspsag CeeToavogHble
HbIN gucnnen VHOMKaTOpbI
MT-32 ONCKPETHbIX
/ Bbixoaos DO1
n DO2
AN KPOA

1
WHavkaTopsbl ) CeeToanoaHbie
nogayu Ha 0 / VHOVKaTOpbI
BX0g npubopa — pexumoB
KOMaHHbIX @ S, F MHAMKaL N
CUrHanoB O"° O"O/ o

= ¢ o
3 O @ ©F
NS &l

Knasuwwin
ynpaBneHus

PucyHok 3.1 - BHewHuti 8ud nepedHel naHenu cyemyuka MTJ1-32

3.3 HasHaueHMe gucnnes N MHAUKATOPOB NnepegHen NnaHenu

Cyetunk MTJ1-32 MmoxeT paboTtaTtb Ha ABYX YPOBHSIX:
o PABOTA - navepenuve, obpaboTka, oTobpaxxeHue, ynpasrneHue,
e  KOH®UI'YPALIUA — BbIGOP CTPYKTYPbI 1 HACTPOWKA NapaMeTpoB CHETYMKA.

B cuetunke MTJI-32 Ha/ypoBHe PABOTA umeeTcsa Tpu pexuma VHOMKaALMM pasHbiX OTOOpakaembix
BENNYUH B 3aBUCUMOCTU OT, TOrQ; Kakom MHAMKATOP CBETUTCA Ha nepeaHen naHenu cyetymka: “total”, "count” unu
"F”. B Tabnuue 3.1'nokasaHbl peXumbl UHAMKALUKM CHETHMKA B 3aBUCUMOCTU OT €ro pexuma paboTbl.

Pexnm mHovkawum cHeTynka SBNSAeTCsa 3aroMuHaeMbiM cocmosiHueM. [ocne BKIYEHUs NUTaHUS UNnn
nocne Bbixoga u3 ypoBHA KOH®UIYPALIUA cyeTumk HaxoguTcs B TOM pexvMme, B KOTOPOM OH Haxoauncs Ha
MOMEHT OTKIMOYEHUST UN.HA MOMEHT Bxoaa Ha ypoBeHb KOHOUTYPALIUA.
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Tabnuya 3.1 - Pexxumbl UHOUKaUUU cHem4yuka 8 3agucuMocmu om e2o pexuma pabomsi

Pexwum pabotsl MTJ1-32

Pexumbl nHgmkaumm cyetymka MTJ1-32

“total”

"count”

"E

OTobparkaeMblii napaMeTp Ha Aucrnee cyeTymka

OaHONOPOroBbIN CYETUNK

He ncnoneayetcs

Tekylwee 3Ha4yeHue
N3MEePEHHON BEMUYMHBI
cyeTymMKa

He ncnoneayetcs

O,D,HOI'IOpOFOBbIVI CYETYUK
C CyMMUpPOBaHNEM

[1BYyXnoporoBbIn CHETUNK C
CYMMVPOBaHMEM

TekyLlee 3HayeHue
M3MepeHHON BENUYMHBI
CYMMapHOro cyeTyuKa.
[Ons kBagpaTypHoro
pexuMy cymmmnpyeTcs
nepemeLleHne B obenx
HanpaBneHusX.
(cymmapHbIn pexum
paboTbl)

[ns komaHgHoro u
MHAMBUAYaNbHOro
PeXMMOB 3Ha4YeHUe Kak
CYMMUPYIOTCS TaK U
BblYMTaOTCS

Tekyluee 3HaveHune
N3MepPEHHON BENUYMHBI
rIoKanbHOro cyeTymka
(nokanbHbIA pexum
paboThbl)

He ncronbayetca

CyeTunk nakeToB

Tekywiee 3HavyeHne
N3MepPEHHOro KonmyecTsa
nakeToB (CyMMapHbIN
pexum paboTbl)

Tekylwee 3Ha4YeHue
N3MePSHHOW BEAUYMHBI
NoKanbHOro cyeTYMKa
(nokamBHbIV peXxum
paboThbl)

He ncnoneayetcs

Tanwep He ncnonbayeTtcsa He ncnonb3syetcs Tekywiee 3HavyeHue
Tanmepa
TaxomeTp HakonneHHoe konu4yectBo | Tekyliee 3HayeHue Tekywiee 3HavyeHue

O60p0TOB OT AaTyuKa

cyeTuMKa pecypca
(4ac:MuH)

N3MEPSHHON BENNYMHDI
TaxomMeTpa

[osaTop-pacxogomep

CymmapHoe
MHTErpansbHoe 3HaveHue
KonunyecTBa BeulecTsa oT
Jatymka pacxoaa

NHTerpanbHoe 3HaveHne
Konu4yecTsa BellecTsa OT
AaTuvka pacxona

Tekyllee 3HadYeHue
U3MEpPSIHHOM BEMUYMHBI
pacxoaa

MocnepoBaTenbHoe MNEPEKMIYEHNEN PEXUMOB  MHAMKALMK cYETUYMKA
NPOM3BOANTCS C NMOMOLLbIO KMaBuLUK [A] [DISP]. c nepegHen naHenu cyetynka. Ecnu yaepxveaTtb 3Ty KnasuLly
NOCTOSIHHO, TO NOCNefoBaTENbHOE NEPEKITIOYEHNE PEXMMOB NHANKALUM NPOUCXOAUT HEMNPEPbLIBHO.

“total”

v

— “count” — 'F’

BocbMmupaspsigHein gucnnen cyetdmka Ha yposHe KOH®OUIYPALIUA oTobpaxaeT:
e  HasBaHMe YpOBHSA MEHIO N HOMep.apameTpa MeH!o,
e  3HayeHwe napameTpa MeH:O!

HasHayeHne oCTanbHbIX MHANKATOPOB NepeaHen NaHenmn cyeTynka npuBeLaeHb! B Tabnuue 3.2.

Tabnuya 3.2 - HazHa4eHue c8emoduU00HbIX UHOUKamMopos rnepedHel naHesau cHem4yuka.

WUugukaTop CocTtosiHue cBeTogmMopa
Reset CBeTVITCﬂ,veCJ'IVI Ha OuckpeTHoM Bxoge cuyetymka DI3 unu Reset npucytctByeT curHan
flormyeckon 1, To ecTb OH BKIHOYEH
Stop CBeTVITCﬂ,veCJ'IVI Ha guckpeTHoMm Bxoge cyetymka DI1 wnu Stop npwucytctByeT curHan
JIOrMYEeCcKOM 1, TO eCTb OH BKITHOYEH
IHT MuraeT, ecnu npoucxoguT nepefadva gaHHbIX N0 MHTEPEENCHOMY KaHany CBA3M.
1 CurHanmanpyeT O BKIOYEHUW BLIXOLHOMO YCTPOWCTBaA (perne, TpaH3UCcTop, TBepaoTensHoe
pene) nepsoro auckpeTHoro Bbisoga DO1.
2 CurHanumaunpyeT O BKITFOYEHUN BbIXOLHOMO YCTPOMCTBA (pene, TpaH3UCTop, TBEPAOTENbHOE
pene) BTOporo AnckpeTHoro Bbioga DO2.
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3.4 HasHauyeHuUe KnaBuLl

KnaBvwa npegHasHadyeHa ONs Bbl30Ba MEHIO KOHurypauum, a Takke MNpOABUXEHMS MO
'3) MEHI0 KOHUrypauuu.
(V] Ha ypoBHe PABOTA npu HaxaTuv JaHHOW KNaBWULIKM MONb30BaTeNlb UMEET BO3MOXHOCTb
[SET] npocMoTpeTb MepBOe 3afaHve, BTOpoe 3ajaHve Unv npeaycTaHOBMEHHOE 3HaveHve Ans
OaHHOro pexuma paboTbl CHETYMKA U UBMEHUTL €0, ECMU 3TO paspeLLEeHO.

e KnaBuwa

C nomouupbto aTon knasuwm Ha yposHe PABOTA npoussogutcs cbpoc TekyLimx nokasaHun
cyetymka. [py M3MEHEeHWM 3adaHus MOoCne KaxOoro HaxaTus ,KnasBuwy MPOUCXOAUT
[¢] npoaBMKeHUE No paspsaaM 3HavYeHNs 3afaHus.
e KnaBuiwa Ha ypoBHe KOH®UIYPALUA npu KaXaoM HaxaTuM I3TOW KAABULLKM MPOUCXOAUT
[RST] YMEHbLLEHNE 3HAYEHUS MyHKTa MEHI0 KOoHurypauuu. MNpun nsmeHeHnn 3HavyeHus napameTpa
MyHKTA MEHI0 TMOCMe KaXAoro HaxaTus KraBulUM NPOUCXOAWT.. NPOABMKEHME MO €ero
paspsifam.

Ha yposHe PABOTA HaxaTveM 3TOW KnasBuLKM NPOU3BOOUTCSNMEPEKNIOYEHNE PEXNMOB

[A] nHamkauum cyetymnka Total - Count — F. Ha yposHe KOH®UTI'YPAUUA nnn npn nameHeHun

3agaHus Ha yposHe PABOTA aTa knasuwa paboTaeT Kak knasuia "6onbLue”: npu Kaxaom

[DISP] HaXKaTyn STOW KMaBWLLM OCYLLECTBIAETCS YBENMYEHWE '3HAaYeHUA 3adaHus, MyHKTa MeHIo

KOHMrypaumm unn napameTpa 370ro nyHkTa. [NpuryaepXuBaHmni 3ToM KNaBuLLN B HAXKATOM
MONOXEHUN YBENUYEHNE 3HAaYEHNIN NPOUCXOANT/HENPEPLIBHO.

e KnaBuwa

KnaBuwa npegHasHaveHa Ans NoATBepXXOEHWUS! BbIMOMHSIEMbIX AEWCTBUA MMM Onepauun,
ans dukcaumn BBOAMMBIX 3HayYeHun. Hanpwumep, nogrsepxaeHne cbpoca nokasaHun

e Knasuwa [¢'] cyeTyMKa C nepegHen naHenu, dukcauus BBOO4A W3MEHEHHOro 3afdaHus, NOATBEPXAEHUE
BXO[a B PEXUM KOHUrypaumum, NpoaBUNKEHUE NO YPOBHSM KOHMUrypauum u T.n.

3.5 CTpykTypHasa cxema MTJ1-32

MaHenb nHanKaumm - - DO1 AuckpeTtbin Bbixoa 1
M KnaBuaTypbl

= (TpaH3ucTtop, pene,
TBepAoTenbHOe pene)

DI1 AnckpeTHbin BXxOA 1

24B (Bkn = nor.1) - o
E DO2 OuckpeT BbixoAa 2
= = (TpaH3ucTtop, pene,
O TBepAoTenbHOe pene)
DI2 AunckpeTHbIN BXOA 2 o
24B (Bkn = nor.1) - |=_:
x
O AO AHanorosbili Bbixog
& | CHeTuMka, pacxogomepa
DI3 AnckpeTHbIN BXxod 3 < unu TaxomeTpa
24B (Bkn = nor.1) - s
MocnepoBaTenbHbIN
uHTepdpenc RS-485
Mutakue ~220B 50My, - = = Eg:g:r;yg::qw;?aﬂwe,
24B wnv 368 KOMaHA U AaHHbIX

PucyHok 3.2 - CmpykmypHasi cxema cyemyuka MT/1-32

MpumeyaHue.
B cuetunke MTJ1-32 BO3MOXHO Hanu4ume unu guckpeTtHoro Beixoga 1 DO1 nnu aHanoroeoro Beixoga AO B
3aBMCMMOCTM OT 3aKasa.
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3.6 NMpuvHUMN pa6oTtbl MTI1-32

Cuetumk MTI-32, cTpykTypHasi cxema KOTOPOro npuBEAEHa Ha pucyHke 3.2, npedctaBnseT cobon
YCTPOWCTBO M3MEPEHUSA 3HAYEHMSI BXOOHOro napametpa, obpaboTkM M npeobpas3oBaHMA BXOOHOrMO curHana wu
Bblaun ynpaBnsAoLLMX BO3OENCTBUN.

Cuetunk MTJI-32 pabotaeTr noa  ynpaBMeHUMEM  COBPEMEHHOMO, BbICOKO  WHTErPUpOBAHHOMO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbiCOKOCKopocTHOWM KMOIT TexHomormm ¢ HW3KuM
3HepronoTpebneHvem. B nocToAHHOM 3anomuHaroLeM yCTpONCTBe pacnonaraetcs 6onblioe Konm4ecTBo yHKUNUN
ANs  peleHns 3agav KOHTpons W ynpaBneHus. [locpeAcTBOM  KOH(MIypupoBaHus MOnb3oBaTenb MOXeT
CaMOCTOATENbHO HacTpanBaTb CHETYMK Ha peLLeHne onpeaerneHHbIX 3agaq.

Cuetumk MTJI-32 ocHalleH y3namu OUCKPETHO-LUMGPOBOro BBOAA W LMGPO-OUCKPETHOFO BbLIBOAA,
CTOPOXEBLIMW CXeMaMu ANsl KOHTPONsS UMKMOB paboTbl Mporpammbl, 3HEproHesaBUCumon namsiteilo EEPROM,
NVRAM ans coxpaHeHns nonb3oBaTenbCknx napameTpoB KOHUrypaumum n AaHHbIX.

BHyTpeHHAs nporpamma cyeTunka MTJ1-32 dyHKLMOHUPYET C NOCTOAHHBIM BPEMEHHbIM LmKknoM. B Havane
KaXxgoro uMkna BHYTPEHHen paboyert nporpamMmbl CUYUTHLIBAIOTCH 3HAYEeHWS AWCKPETHbLIX BXOAOB, MPOM3BOAWUTCA
cunTbiBaHMe 1 obpaboTka knasmaTtypbl (nogaeneHve gpebesra n obHapyxeHe AOCTOBEPHOCTH), NPMEM KOMaHA M
AaHHbIX U3 nocregoBaTenbHOro wuHTepdenca. Mpn noMowm 3STUX BXOOHBIX, CUTHANOB OCYLLECTBASAOTCH, B
COOTBETCTBMMN C 3anporpamMMMpPOBaHHBIMU (DYHKLMSMU W MONb30BaTENbCKAMU MapamMeTpamu KOHdUrypaumm, Bce
pacyeTbl. [locne aToro ocywecTBAsSieTCA BblBOA4 MHGMOPMaLUM Ha AUCKPETHble BbIXOAbl, HA WHAMKALMOHHbIE
3ANeMeHThI, a Takke UKCaLns BbIMUCNIEHHBIX BENNYNH ANA pexXnMa nepegayy nocnenoBaTenbsHOro uHtepdeiica.
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3.7 PacnpepeneHue BXo4oB-BbIXOAOB CTPYKTYp cyeTunka MTJ1-32 n pexumsl
ero pabortbl

MwukponpoueccopHbii  Tanmep-cyeTunk MTI-32 B 3aBUCMMOCTM OT BbIOPAHHOM €ro  CTPYKTypbl
KOHpurypauum moxeT paboTaTtb B pasHbiX pexmnmax paboTbl, Mpu 3TOM CUrHamnbl BHELLHMX Lenew cyeTyuka
(amckpeTHble BXxoaa-BbixoAa) 6yayT MCNONHATL pasHble dyHKunn (Tabnuua 3.3).

Tabnuuya 3.3 - PacnpedenieHue 8x0008/8bix0008 cmpykmyp cyemyuka MT/1-32

MMyHKT meHio |  Pexum Bxopa cyetumka Beixoga cueTtunka
KoHcpurypau.| paboTbl Pexum cyeta*
CONFIG 01 | cyeTtuuka DO1
DI DI2 DI3 AO DO2
=
s ~
E CymmmpyroLmit He uvcrionba.
) nnu
s BblunTatoLmin Cron Cyet Cbpoc AO DO2
I
0000 o 0 Komanga
[ ] S |23 g KomaHgHbIv B «-» Cuer
8 |25 CyetrB | CueTB He jggrionts.
o |o© § = . C6poc n DO2
g S g MHavsmgyanbHbin «-» «+» AO
z (8° 3 Onepeske [Onepexke
o |= KBagpaTtypHbiv HVe B «-» |HWE B «+»
=
> DO1
2 o Cbpoc - DO2
'g.-’ 5 Cymmypytowit NOKarnbH. ((B:zhxngna)p;ﬁr (JTokanb-
oz cyeTuMKa AAO HbI BbIXOA)
3 g BblunTaOLLMI Cron CueT
[0001] 82l KomaHpaa
§ 6 § 2 N KomaHaHbIn B «-» Cuer DO1
T| as|zs® Co6poc . DO2
|l oS |sSS¢ CyerB | CueTB (CymmapHbIn
wl ed|8gs " . _ + TNoKarnbH. (Nokanb-
T ool|g3dg HOVBUAYanbHbIV «» «+» cueTIMKE BbIXOA) UNnn HbiiA BbIXOA)
©l g |3°3 Onepesxe [Onepexe AO
) o KBagpaTtypHbiv HVE B «=-»|HUE B «+»
< s CyMMUpytoLMi Cbpoc DO1
: 3 riokanbH. unu
3 o3 BblunTarowmi Cron CyeT | cyeTymka AO DO2
=] KomaHpa
6 S a2 A N Cuert
[0002] §- E §_ g : S KomaHaHbiii B «-» Copoc DO1
F3s2¢ CuetrB | CyeTB
X0 Z38gs o rnokarnbH. nnm DO2
g 2[$59 VHavBevayanbHbIv «-» «+» cueTIMKE AO
=) D—E Onepexe [Onepexe
o KBagpatypHbin HVe B «-» [HWE B «+»
*m DO1
H e C6bpoc (Bbixoa DO2
[0003] 5 e CyMMMPYOLLIIA Crton CueT | nokanbH. | HakonuTens)) | (JlokanbHbIV
Se cyeTuMKa unu BbIX0A)
AO
o - Cbpoc
w CymmmpytoLLmi Tanmvepa
[0004] E Cron Crapt unm DO1 DO2
E BblunTatoLwmi cHeTyMKa
pecypca
& C6
E He TOI‘Ipb?(cC;) Do1
[0005] 2 Cymmupyowmn MCTIOnba.™ Cuet cyeTuKa |/|An(|)/| DO2
a: pecypca
o
g4
E o DO1
[0006] <= Cymmupyowmmn Crton Cuet Crapt unm DO2
(@]
8 < AO
=g
o
MpumeyvaHums.

Ecnu ﬂMCerTHbIVI BXO4 He uUCnoJib3yeTcd, TO 3TO O3HayaeT, YTO CUrHan Ha 3TOM BXxoAe He BIndeT Ha
paboTy cyeTumKa B JAHHOM peXnmMe.
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4 Acnonb30BaHue nNo HazHa4vYeHuro

4.1 3KCI'IJ1yaTaL|MOHHbIe orpaHn4yeHus npm ncnosfib3oBaHUM cCHeT4HUKa

4.1.1 MecTo ycTtaHoBku c4eTynka MTJ1-32 gomkHO oTBeYaTh criegylowum yCrnoBusm:

- obecneunBaTb YyAOOHbIE YCNOBUSA ANA 00CAYXNBaAHUS U [EMOHTaxa;

- Temnepatypa W OTHOCUTENbHas BNAXHOCTb OKPyXKalLlero BO34yxa [OOIbKHAa COOTBETCTBOBaATb
TpeboBaHUSIM KNMMaTUYECKOrO UCMOSNHEHNSI CHETUYUKA;

- OKpyXalwLlasa cpefa He JOMmKHa codepXaTb TOKOMPOBOAALMX NPUMEcen, a Takke NMpuUMecen, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTarnen cYeTyrka;

- HaMPSXXEHHOCTb MarHWTHbIX MONEW, BbI3BaHHbIX BHELUHUMW UCTOYHUKaMU NepeMeHHOro Toka Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AormkHa npesbiwatb 400 A/wm;

- napameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATL UcnonHeHuto 5 cornacHo OCT 22261,

4.1.2 Mpwu akcnnyatauum cHeT4YmKa HeobXoaMMO UCKITHOYNTD!
- nonagaHve TOKONPOBOAALLEW MbIW UK XMUAKOCTU HA MOBEPXHOCTb CHETUUKA;
- HanM4me NOCTOPOHHMX MPeAMETOB BONM3N CHETUMKA, yXyALIaoLWMX ef0 eCTECTBEHHOe OXNnaxaeHue.

4.1.3 Bo Bpems aKcnnyaTauum HeoGxoamMMo creauTb 3a TeM, YToGbl NOACOEANHEHHbIE K CYETUMKY NpoBoAa
He nepenamMbiBanicb B MECTaX KOHTaKTa C KNeMmamiu 1 He UMenu NoBpeKaeHnin N30RSLMA.

4.2 NMogroTtoBKa cYEeTUYMKA K UCMOJNIb3OBAHUIO

4.2.1 OcBoboauTe CHETUUK OT YNaKOBKM.

4.2.2 MNepen Ha4yanoOM MOHTaXa cHeTYMKa HeobXoAMMO)BbINOMHUTL BHELWHMI ocMOTp. Mpu aTom obpaTtnTb
0cobeHHOe BHUMaHWe Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKU U OTCYTCTBME MEXaHNYECKNX MOBPEXOEHWUN.

4.2.3 BHUMAHUE!!! Tpun nogknioveHnn cyetduka MTJI=32 cobGniogate ykasaHust mep 6e3onacHocTv
pasgena 7.2 HacTosLEN UHCTPYKLMN.

4.2.5 KabenbHble cBA3W, coeamHsowme cyetank-MT1-32, nogknoyarTest Yepes KneMmbl COeAMHUTENbHbIX
pa3beMOB B COOTBETCTBMU C TpeOOBaHMAMU OEUCTBYHLLNX "TlpaBUn ycTponcTBa aNeKTPOYCTaHOBOK" .

4.2.6 lMopknioyeHne BXOAOB-BbIXOAOB Kk cuyeTyuky MTJI-32 npom3BogsT B COOTBETCTBUM CO CXeMamu
BHELLUHMX COeAMHEHWIA, NPUBEAEHHDbIX B NPpUoxeHun b.

4.2.7 Tlpn NOAKMIOYEHUN NUHUA CBSA3M K "BXOAHbIM M BbIXOAHBIM KIEMMaM MNpUHUManTe Mepbl No
YMEHBLUEHUIO BIUSHUSA HaBEAEHHbIX LWYMOB: UCrO/b3yUme BXOAHblE W (MNM) BbIXOAHbIE LUYMOMNOAABMSHOLLME
GunbTpbI (B T.4. CETEBLIE), LUYyMONOAaBNsSOWMe dunbTpbl ANs NepudepunHbIX yCTPONCTB.

4.2.8 He ponyckaeTtca “00beauHATL B OOHOM kabemne (kryte) uenu, NO KOTOpPbIM MNepeAarTcs
UHTEPENCHBIE CUTHAmNbl U CUINBbHOTOYHBIE CUTHANbHBIE WIN CUITbHOTOYHbIE CWUMOBbIE Lenu. [ns ymeHbLUeHUsi
HaBeOEeHHOro wyma OTAeNUTE JNIMHUU BbICOKOrO HanpsiKeHUs Unu fAvHUKM, NPoBOAsLLMEe 3HauuTerbHble TOKW, OT
OpyrMx nuHuin, a Takke u3beraiTenapannensHoro unuv oblero MOAKMOYEHUS C JIUHUSMW NUTaHWS Mpu
NOAKIIOYEHUN K BbIBOAAM.

4.2.9 HeobxoAnMocTb 3KpaHMpOBaHWsi kabenew, nmo KOTOpbIM nepedaeTcs MHopMauusa, 3aBUCUT OT

ONMWHBI KabenbHbIX CBA3EGW M OT YPOBHS MOMEX B 30He MpoknagkM kabensa. PekomeHnayetca wcnonb3oBaTb
nsonupyrowmne Tpyokn, kaHasbl, TOTKM UM SKPAHMPOBAHHbIE JIMHUN.

4.3 Pexxum PABOTA
CUeTumKk nepexoguT Ha 3TOT YPOBEHb BCAKMI pas, KOraa BKIYAETCA NUTaAHME.
M3 3TOro ypoBHA MOXHO NepenTn Ha YpOBEHb KOHMUIypauum n HacTpoek.
B npouecce pabombl MOXHO OCYLLECTBNSATb MOHWUTOPWHI, T.€. BU3yarlbHO OTCIEXMBATb M3MEPSEMYHO
BENUYUHY, 3adaHHYyl TOuKy (OOHY WM Heckomnbko). Kpome TOro, MOXHO OTCnexuBaTb Ha CBETOAMOLHbIX
VMHOMKATOpPax pPexunm mHaukaumm MTJI1-32, npucyTCTBUE KOMAHAHbLIX BXOOHbBIX CUrHANoB Ha AMCKPETHbIX Bxodax DI1

n DI3 v Bbigavy Ha anckpeTHble Bbixoaa cyeTunka DO1 n DO2 curHanos ynpasrneHus.

MopakntoyeHne BXOAOB-BbIXOAOB K cueTunky MTJ1-32 nponsBogaT B COOTBETCTBMM CO CXeMaMM BHELLUHMX
COeAVHEeHN, NpUBeOEHHbIX B NpUNoXxeHun b.
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4.4 Pexxum KOHOUTYPUPOBAHUE

Cuetumk MTI-32 koHcUrypupyeTcst Npu NOMOLLM NEepeaHEN NaHenu cyeTymKka Unm vepes ranbBaHU4ecKu
pasgeneHHbin nHTepdenc RS-485 (npotokon ModBus), 4To No3BONSET Takke MCNONb30BaTb CYETYMK B KayecTBe
yaaneHHoro npubopa npu paboTe B COBPEMEHHBIX CETAX yNpaBrneHns n coopa nHdopmMauum.

MapameTpbl kKoHUrypaumm cuetumka MTJ1-32 coxpaHaoTCa B SHEProHe3aBUCUMOWN NaMATH.

Mporpamma koHurypaumm cyetunka MTJ1-32 gomkHa ObITb cOcTaBneHa 3apaHee U odopMreHa B Buae
Tabnuubl (cMm. p.5), 4To N36aBUT Nonb3oBaTens oT oWNBOK NpK BBOAE NapamMeTpoB KOHMUrypauuu.

4.4.1 KoHncdurypupoBaHue npubopa

MTJ1-32 — cBOGOAHO KOHUIYpPUPYEMbIA KOMMAaKTHBIN CYETYMK, KOTOpLI paboTaeT COrfacHO HacTpoek u
napameTpoB, KOTOPbIE 3a4aeT Nonb3oBaTerb NPOBOAS KOHUIypaLuumio cHeTHmKa.

BbI30B ypoOBHS KOHMrypaumm n HacTpoek ocyliectngaetcs n3 yposHs PABOTA grnuTensHbIM, 6onee 3-x
cekyHz, HaxxaTuem knasuwm [O].

Mpun aTOM NosiBNSIETCA AnanoroBoe okHo goctyna Ha ypoeeHb KOHOUTYPALIUA:

O 0C C 111
1 _ L

PASS — cokpalleHHO ¢ aHrnummnckoro password — naporb.

C nomoLibio KnaBuwWKM Ha nepepaHen naHenu cyetyvka [A] DISP yctaHaBnvBaeTcs 3HayeHue napons,
KOTOpOEe COOTBETCTBYET OAHOMY U3 ABYX MEHIO KOHUIypaLmu.

B cuetunke MTJ1-32 ecTb ABa MeHIO KOHUIypauumm:

1). — MeHIo KOHcUrypaumm n HacTpoek cyeT4YmnKa, BXo B Hero npovexoaut no naponto PASS 01.

2). — MeHo kKanuMBpoBOK, BX0A, B HEro npovncxoaut no‘naponto PASS 02.

Ecnun naponb BBeAeH HEMPaBUIbHO, TO CYETUYUK NnepengeT obpaTHo'Ha ypoBeHb PABOTA.

Crtpykrypa ypoeHsa KOH®UTYPALIUA cueTunka noka3aHa Ha pucyHke 4.1.

BbI30B ypOBHA
KOH®UI'YPALUA n3
ypoBHA PABOTA
ANUTENbHBIM HaXaTUeMm
6onee 3 ¢ knaBuwm [U]

Bbixoa 13 ypoBHsi
PASS 01 KOHUrypaumum un
HacTpoek

PASS 02

1

\i

! 1
! 1
! 1
: !
[ 1
(L H: i
0 1
[[00 ] (00 J ''[ 00 b—" ——_00 | [_oo |
1
} i : (&) | i
o] : R [

MapameTphbl

MapameT§p bl

PucyHok 4.1 - JQuaepamma yposHel KOHgu2ypauyuu U HaCmpoex.
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MapameTpbl kaXxgoro MeHIo pasgeneHbl No rpynnam, Kaxaas u3 KOTopblX Ha3biBaeTcs "ypoBeHb". Kaxaoe
3aJaHHOe 3HayeHue (3ANeMeHT HaCcTpoMKM) B ITUX YPOBHAX Ha3biBaeTcs "mapameTtpom". [lapameTpsl,
ucnonb3yemble B cyeTunke MTJ1-32, crpynnmpoBaHbl B 3 ypOBHA MeHIO 1 11 2 YPOBHSI MEHI0 2.

HasHaueHune ypoBHen koHdurypaumm MTJ1-32 nokasaHo B Tabnuue 4.1.

Tabnuuya 4.1 - HasHadeHue yposHel KoHguaypayuu MT/1-32

MEHIO 1 (PASS 01)
H
YPOBHS HasHauenue YPOBHS
TUNE HacTpoika napameTpoB cyeT4mKa
CONFIG Pexunmbl paboTbl cHeTUMKA (@ Takke NapameTpbl 3TUX PEXMMOB), PEXNMBE PaboThI
BbIXOAHbIX YCTPOWCTB, NapaMeTpbl CETEBOro obMeHa
SAVE 3anvcb napamMeTpoB MEH0 KOHurypauum
MEHIO 2 (PASS 02)
I-}I/apsg;:lv;le HasHauyeHne YPOBHA
AOT KanubpoBka aHanoroBoro Bbixoaa
SAVE 3anvcb napaMeTpoB MEHI0 KOHurypauum

HasHayeHue napameTpoB YypoBHel KOHUrypauuu 3aBUCUTIIOT PEXMMa paboTbl cyeTYMKa W
onucaHo B pasgene 5 (Pexumbl pa6otbl MTI1-32).

N3o6paxeHne pexnMmoB KOHUrypupoBaHust cyetynka MTJ1-32 nokasaHbl Ha pucyHKe 4.2.

oL O i NN i
Y Y Y I Y DL
O St
Yposhu  — | o Y N MapameTp
KOHMrypaumm : | ! :\0H¢mrypaumw
oL il 1!
Vo C L
CC O el
I Y b Y [

________________

PucyHok 4.2 - VIHOuKayusi yposHel KoHgbueypauuu U rnapamempos.

4.4.2 PegakTupoBaHue U HacTponka napameTpoB cHeTHYMKa

Bbi60op napameTpoB KOH(Urypauum

[NapameTp 0] e [1nsa BbIGOpa napaMeTpoB Ha KaXOoOM YPOBHE HEOOXOAMMO HaxaTb KnaBuLLy
=] || a) [A]. MNpwn kaxgom HaxxaTum knasuwin [A] npomcxoanT Nnepexoa K cneayowemMy
napameTpy.
[MapameTp 1

e [Ina nepexopa K npeplaoylwiemMy napameTpy KOHUrypauum Mcnonb3yeTcs
knasuwa [=].

p et
:

4.4.3 PepgaktnpoBaHue u BBOA NapamMeTpPoOB U HacTpoek
I'Iepexo,q K 3Ha4YeHWUI0 NnapamMeTpa Ana ero peaakrtmposaHmna npomn3BoanTCA C MNOMOLLbIO KnaBULLn [Qp]

YpoBeHb TUNE

YT10Obl U3MEHWUTL HACTPOMKM NapameTpPOB UMM YCTAHOBKM 3TOTO YPOBHS, MONb3ynTeCh KnaBuwamu [A] un
[=]. [A] — ons yBenuyeHusn 3HayeHus paspsiga nsmeHsiemoro napameTpa ot “0” go “9”. Mpu JOCTWXEHUN 3HAYEHUSI
“9” oTcyeT HavuHaeTcs cHoBa ¢ “0”. [®] — Ana NpoaBWKeHMs MO paspsigaM pedakTupyemoro napametpa. lNocne
OKOHYaHWA peakTMpoBaHUA napamMeTpa HaxmuTe knaeuwy [¢]. B pesynbtaTte HacTpoika GyaeT sadmkcrposaHa.
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YposeHb CONFIG, AOT

YT106bI U3MEHUTL HACTPOMKN MapameTpOB UMM YCTAaHOBKU 3TUX YPOBHEN, Nonb3yntech knaBuwamu [A] n
[=]. [A] — AnSA yBeNMYeHUs 3HaYeHNs1 M3MeHsieMoro napameTpa. [=] — AN yMeHbLUEHUS] 3Ha4YeHWs1 U3MEHSIEMOro
napameTpa. locne OKOHYaHWS peaaKkTMpPOBaHUS napameTpa Haxmute knasuwy [¢]. B pesynbTate HacTpoiika
OypeT 3adpmkcmpoBaHa.

Heo6Xx0aAMMO NOMHUTb, YTO (pUKCaLMS MBMEHEHUI NPOUCXOAUT TOMbKO Mo knasuwe [¢'].

Ecnn Ha yposHe KOH®UIYPALIUA 6bin Bbi3BaH napameTp ANS MOAMMUKALMN N HE HaXumanacb HU ogHa
U3 KNaBuULL B TEYEHME OKOMO 2-X MUHYT, c4HeT4Mk nepenget Ha yposBeHb PABOTA. [axe ecnu napameTtp Obin
MOZMULMPOBaH U He HaxuManach knasvwa [¢], To B TeYeHWe OKOMO 2-X MUHYT, CYETYMK NepenmeT Ha ypoBEHb
PABOTA v nsmeHeHnvne He 6ydem 3aghukcuposaHo.

Mpu nepexofe Ha ApPyron ypoBeHb ¢ nomolubio knasuwm [U] napameTtp v HacTpoWka, U3MEHeHHble 00
nepexoaa 6e3 HaxaTus knasuwm [F], He gukcupyromces.

Heobxodumo nomHUMBb, 4TO Nocne nposegeHns Mogndrkaumm HeobxoaMMo NPon3BeCT 3amnnchb
napameTpoB (KO3 PULIMEHTOB) B SHEPrOHE3aBUCUMYIO NaMsTb (CM. pasgen 4.9), B NpOTUBHOM criyyae BBeAeHHasi
nHdopmaumsa He ByaeT coxpaHeHa Npu OTKIIOYEHUN MUTaHNS CYeTYMKa.

4.4.4 3anncb napaMeTpPOB B 3HepProHe3aBUCUMYIO NaMATb

lMocne pepakTMpoBaHWs MapaMeTpoB KOHMUrypauum wunm kannbpoBKW, aHanoroBOro Bbixo4a 3HAYeHus
3TMX NapameTpoB HeoOXoAMMO 3anvcaTb B 3HEProHE3aBUCUMYIO MaMATby,YTOOBINOCME OTKMIOYEHUS NUTaHUSA
cYyeTYMKa OHM COXPaHUNNChb.

CoxpaHeHns napameTpoB KOHMUrypaumm nponssoaatca Ha yposHe SAVE B MEHIO 1 (PASS 01).

CoxpaHeHusi napameTpoB kannbpoBKM aHaNoOroBoro Bbixoga npov3soasTes Ha yposHe SAVE B MEHIO 2
(PASS 02).

Ypogerb SAVE. 3anuch napamempos 8 sHepeoHe3asuecumyio namsms

Homep napameTtpa
ypoBHA SAVE

HencTBUA cueTuMKa Nocne BBOOa AaHHOIo napameTpa

00 CueTtunk nepexoguTt Ha ypoBeHs PABOTA u 3anvcb napameTpoB B
SHEproHe3aBUCUMYIO NaMATb He [pou3sodumcs

01 3anncb napamMeTpoB B 3HEProHe3aBMCUMYKD NaMsTb 1pPou3so0uUmcss CrneayroLwmum
obpasom:

1) MNpomnssecTn moandUKaLMo/BCEX HEOOXOANMbIX MAapPaMeTpPOB.

2) YctaHoBuTb NapameTp ypoBHs SAVE 01.

3) HaxaTtb knasuiy [&].

4) MNocne ykasaHHbIX onepauui bygeT npomssedeHa 3anmcb BCexX MoanULUPOBaHHbIX
napameTpoB/B 3HEPrOHE3aBMCUMYIO NamMaTb. [locne npoBeaeHWs 3anvMcy napaMeTpoB
cyeT4ymnk nepenget B pexxum PABOTA.

4.4.5 YcTaHOBKa 3HaY€HU MO YMOMYaHUIO

[nsa BoccTaHOBNEHUA NapamMeTPOB HACTPOWKWU NpeanpuATAS M3rotoBuTensi (yCTaHOBKA 3Ha4eHUN
no ymon4yaHuio) Heo6xoauMo:

® OTKIMIOYNTb NUTAHME CHETYUKA,

e HaxaTb knaswuwy [¢],

e yaepxuBas Haxaton knaeuvwy [¢] BknounTb NuTaHue,

e OTNyCTUTL KNasuwy [&].

Ecnn He BbINO MpOBeoeHO COXpaHeHWsi nocre 3arpy3kM Mno YMOSMYaHui, TO BO3BPaTUTb BraCTHble
HaCTPOWKMN MOXHO OTKIHOYMB W BKIKOYMB NUTAHNSA CHETYMKA.

lMocne ‘mpoBeaeHUst Onepauuy BOCCTAHOBIEHUS NapamMeTpoB HACTPOMKM HeobXoAMMOo Npou3BECTM
COXpaHeHVe napaMmeTPOoB MO YMONYaHUIO B SHEPrOHE3aBMCMMON NamaTh (CM. pasgen 4.9).

BHumaHue! Heobxod0umo noMHUMb, 4YmMo rocse coxpaHeHusi 0aHHasi QOyHKuUsi He umeem 0bpamHOz20
deticmeus.

[ns npoBepku Bepcumn nporpammHoro obecneveHns cyetuuka Heobxogmmo 3antv 8 MEHKO 1 (PASS 01)
Ha ypoBeHb CONFIG 35 u HaxaTb knasuwy [¢].
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5 Pexxumbl pab6oTbl MTJ1-32. BbiGOp 1 nameHeHue
3ap4aHu Ons pexmmMmoB

MukponpoueccopHbin  Tanmep-cyeTunk MTI-32 B 3aBUCMMOCTM OT BbIGPAHHOM €ro  CTPYKTypbl
KOHpurypauum moxeT paboTtaTb B pasHbiX pexumax pabotel (Tabnuua 5.1). B kaxgom pexume paboTbl CHETUMK
MTJ1-32 ucnonb3yeT pasHyto KOHUrypaumo QUCKPETHbIX BXOAOB, NapameTpbl KOH(Urypauum, paboTtaeT no pasHbim
YacoBbIM AuarpaMMam 1 ¢ pas3HbIM KONMMYECTBOM W 3HAYEHUSIMU 3a[jaHHbIX TOYEK.

5.1 Pabota MTJ1-32 B pexxnme cuyeTumKa

B MTN-32 nmeeTcs HeCKONBKO CYETHBIX pexunmoB (Tabnmua 5.1 — CONFIG 01 Pexum paboThbl):
OpHonoporosbin c4eTunk CONFIG 01=0000

OpHonoporosbIf c4eT4uk ¢ cymmmpoBaHuem CONFIG 01=0001

[ByxnoporoBeii cyeTynk ¢ cymmupoBaHnem CONFIG 01=0002

CueTtunk naketoB CONFIG 01=0003.

B pexume cuetumka MTJ1-32 BocnpuHMMaeT curHanbl CO CYeTHOro Bxoga, obpabaTtbiBaeT uX B
COOTBETCTBMM C NapameTpamu, 3agaBaeMbiMy NMOMb30BaTeNEM M Kak pesynbTaT = BbIBOA NOKasaHui hranyeckux
BEIMMYMH Ha BOCbMUPA3PSLHYI0 NaHenb U COOTBETCTBYIOLLIMX CUrHANOB HA MHAMKATOPBI NEpeaHEN NaHenu, a Takke
Bbljaya ynpaBnsoLLMX BO3AENCTBUIN HA ONCKPETHbIE BbIXOAA CHETHMKA/

Ons pabotel MTJ1-32 B 0gHOM M3 CYETHbIX PEXMMOB paboTbl MCMONb3YHOTCA HACTPOWKM M NapamMeTpbl
MEHI0 KOHburypauum npmeeaeHHsle B Tabnuue 5.1.

Onarpammbl pexxumoB cyeta CONFIG.04 npeacraeneHbl Ha puc. 501 n 5.2,

Beibop pexuma ynpasneHus BbixogHbiMu ycTponctBamn CONFIG.04 ocywectensercs ucxogd w3
HeobxoamMon norukm poboThl, KOTopasa nNpeacrasneHa B Tabnuuax 5.2 - 5.5.

Mpu BbIGOpE KBagpaTypHOro pexuma HeobXoAMMO YCTaHOBUTL NePEMbIYKY XT1 BHYTpM cyeTYMKa CM. puC.

5.1.
PucyHok 5.1 — NonoxeHue nepembiyku XT1 Ha nname npoyeccopa, cHemyuka MTJ1-32
Tabnuya 5.1 - KoHgueypauyus MTJ1-32 8 pexxume cHemyuka
n Ean- Ounana3soH 3HaueH.
YHKT nuubl
MapameTp n3mepeHus no ymorn- LUar nameHeHusn
MEeHI0 nsme-
napameTtpa YyaHuo
peHus
YpoBeHb 1. HacTtponka napametpoB TUNE
00 MacLuTabHbIi en. 00000,001-99999,999 |00000,010 |omuH paspsag
KO3(PPULMEHT cHeTYMNKA
02 3agaHue cymMmapHoro Tex.eq. |00000000-99999999 12345678 |3apaeTcs Cc y4eToM
(ogHONOpOroBsoro) nosfoXeHue 3anATon cyeTyYnKa
cYeTyMKa N cHeTYMnKa- CONFIG 03. Tomy nepepg ux
HakonuTens BBOJOM CHayara Hy>XHO
BbicTaBuTb NnapameTp CONFIG
03.
03 3agaHue 1 Tex.ed. [0000000,0-9999999,9 |100
(mpomexxyToyHoe 3agaHue
[OBYXMNOPOroBoro
cyeTyuka)

LIZANTAN.COM
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[TpodomkeHue mabnuupl 5.1 - KoHghuaypauus MTI1-32 e pexxume cyemyuka
EAn- Onana3oH 3HayveH.
MyHKT M nuubl
apameTp n3MmepeHus no ymorn- LUar nameHeHusn
MEHHI0 n3me-
napameTtpa YyaHuo
peHus
04 3apanve 2 (vnu 3apgaHve | Tex.eg. | 0000000,0-9999999,9 300
OAHOMOPOroBOro
cyeTymka)
05 lMpepycraHoBneHHoe Tex.eg. | 0000000,0-9999999,9 0
3Ha4YeHne cyeTymkKa
YpoBeHb 2. KoHdmrypupoBaHue yctporctea CONFIG
00 3agaHve BbIBOAMMOE Ha 0000 — oTknto4eHO 0002 0001
aucnnen gns 0001 — 3apaHue 1
pefakTupoBaHus B 0002 — 3apaHue 2
pexunme nHamkaumm Count 0003 — npegycTaHoBneH-
HOe 3Ha4YeHne cyeTYMKa
01 Pexwum paboTbl 0000 — OgHonoporoBkIN 0000 0001
cUYeTUYnNK
0001 — OgHoNOpOroBkLIN
CYETYMK C CYMMUPOBaHNEM
0002 — 1Byxnoporosbii
CYETYMK C CyMMMNPOBaHNEM
0003 — CyeTynK nakeToB
02 PaspsagHocTb ungnkauum 0000 — YeTtbipexpaspsigHasa | 0000 0001
0001 — LWecTnpaspsagHas
0002 — BocbmupaspsgHas
03 MonoxeHune 3ansaTon 0000 — xxxx 0001 0001
cYyeTyMKa 0001 — xxx,x
0002 — xx;xx
0003 — x,xxx
04 Pexwum cueta 0000 — CymmupytoLui 0000 0001
0004 = BbiuuTatoLLni
0002 ~ KomaHaHBIn
0003 - UHanBMAayanbHbIN
0004 — KBagpatypHbiii
05 Peakuunsa cuetumnka 0000 — PpoHT curHana 0000 0001
0001 — Cnap curHana
06 MuHumanbHas MC 0000-010,0 0000 000,1
ANUTENbHOCTb MMNyNbeca
07 Pexum ynpaBneHus -ona CONFIG 01=0000, 0000 0001
BbIXOAHbIMW 0001:
ycTpocTBamm 0000 - N
(cm. amarpammel B Tabn. 0001 -F
5.2 — 5.5) 0002-C
0003 -K
0014 - NO
-ansa CONFIG 01=0002:
0004 — K1
0005-P
0006 - Q
0007 - A
-ana CONFIG 01=0002 n
CONFIG 04=0002, 0003
unn 0004:
0008 — K-2
0009-D
0010 -L
0011 -H
- ana CONFIG 01=0003
pexum paboTbl BbIXOA0B
npencrtasneH Ha puc.5.4.
3HadeHune 3TOro NnapameTpa
K BHUMaHUO He bepeTcs.
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[TpodomkeHue mabnuupl 5.1 - KoHguaypauus MTI1-32 e pexxume cyemyuka
EAn- Onana3oH 3HayveH.
MyHKT M nMuubl
apameTp n3MmepeHus no ymorn- LUar nameHeHus
MEeHI0 nsme-
napameTpa YyaHuo
peHus
08 [OnutenbHOCTb MMNynbca c 0,0-999,9 2,0 0,1
copmupyemoro
OAHOKpPaTHbIM
cpabaTbiBaHMEM BbIXOAa
DO1
09 OnutenbHOCTb UMNynbca c 0,0-999,9 3,0 0,1
dopmupyemoro
OAHOKpaTHbIM
cpabaTbiBaHMEM BbIxoAa
DO2
14 Pexum nugukaumm 0000 — Count (nokanbHbINA
CYETYMK)
0002 — Total+ Count
(cymmapHbIv 1 nokarnbHbI
CYETYMKNM)
16 CkopocTb cyeTa 0000 — go 100 Hz 0 1, Ans KkBagpaTypHOro
0001 — go 3 kHz [artyuka Heobxoammo
0002 — go 50 kHz BblGpaTh ckopocTb 0000
nnm 0001
26 PaspelueHune cbpoca 0000 — cbpoc 3anpeLleH 0 1
CYMMAapHOro cyeTymka c 0001 — cbpoc paspeLueH
nepegHen naHenm
27 Pa3spelueHune cbpoca 0000 — cbpoc 3anpeLueH 0 1
NoKanbHOro cyeTvmKa ¢ 0001 — cbpoc paspeLleH
nepegHen naHenm
29 PaspelueHne aHanorosoro 0000 — aHanoroBbIl BbIXO4, Ecnu nyHkt CONFIG 01=
BbIxoaa 3anpeLueH 0002 nnun 0003, Toraa
0001 — anarioreBbIf BbIXO4, €TOT NYHKT Brnokupyetcs
paspeLueH 4N U3MEHeHwus1 ¢
3HayeHnem 0000.
30 HavanbHoe 3HaveHune 0000 — 9999 0000 1
cyeTymKa, 4Yto
cootBeTcTBYeT 0 %
BbIXOQHOrO aHarnoroBoro
curHana
31 KoHeuHoe 3HauyeHne 0000 — 9999 1000 1
cyeTymKa, YTo
cootBeTcTByeT 100 %
BbIXOQHOMO aHanoroBoro
curHana
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DI2 11 f1f1 111 DI2 1 11 f1f1
‘0" P 0@ T
QGG 9 Qr |
v . v .
DI1 : L DI1 I P
U o 0 o
Tekywee ' Tekywee
3Ha4yeHune 3Ha4yeHune
a) 6)
o g
DI2 NN i DI2
v D O 0
b N a
DI1 . L DI1
o ; “0”
Tekywee Tekywee
3Ha4YeHune 3Ha4vyeHue

B) r)
PucyHok 5.1 — Juaepammbl pabomsl cvemyuka MTII-328 cymmupyrowem u 8blHUmMaroweM pexumax cHvema

a) n 6) — TekyLlee Noka3aHWE CHETYUKA USMEHSIET CBOE 3HAYEHME Mo PPOHTY CUrHamna Ha CH4eTHOM
Bxoge (nyHkT meHto CONFIG 5 = [0000])

B) M I) — TeKkyllee NokasaHue CHETUMKA M3MEHSIET CBOE 3HA4YeHue No crnagy curHana Ha CHeTHOM
Bxoge (nyHkT meHo CONFIG 5 = [0001])

MpumeyaHue.
BenuunHa BpemeHHOro npomexytkasT1yaomkHa ObiTb Gonblle YeM MUHMManbHasi AfvHa BXOOHOTO
CYETHOro curHana.


https://lizantan.com/shop/mikroprocessornyy-taymer-schetchik-mtl-32

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
24

T
DI2 A N Y A
. &

“qr

“”

Tekywee
3HayeHue

a)

DI2 11 1111

wqn
DI1

“0?

j _

Tekywee
3HayeHue
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B)
PucyHok 5.2 — [quaepammbl pabomsl ciemyuka MTJ1-32 8 pegepcusHbix pexumax cHema

a) KOMaHOHbLIA PeXMM cyeTa — CYET B «MJIOC» WM B «MWMHYC» OMpeaensieTcsl CUrHanom Ha
BTOPOM AUCKPETHOM BXO[E;
6) wAAMBMAYanbHbIN PEXUMM cYeTa — CYeT B «MHC» NPOU3BOAUTCH BTOPLIM AUCKPETHLIM
BXOZOM, a B «<MUHYC» - NepBbIM;
B) KBaApaTypHbIA PEXUM CHETA — CUET B «MIHOC» UM B «MUHYC» onpeaensieTcs ¢as3oin nepeoro
M BTOporo Bxoga. Ecnu umnynbcbl Ha NEpBOM AWCKPETHOM BXOAE OMEpexatT MMMYIbCbl Ha BTOPOM
OVCKPETHOM BXoAe, Toraa GyaeT NpovcxoanTb CYMMUPOBAaHHbIV CYET, eCrv HA0GOPOT — OTpULUATENbHbIN.

MpumeyvaHus.
1. BennynHa BpeMeHHOro npomexyTka T1 gomkHa ObiTb 6onblie YeM MUHUManbHas AnvMHa BXOAHOMO CYETHOIO
curHana.
2. BennumHa BpemeHHOro npomexyTtka T2 gormkHa bbiTb He MeHbLUE MNOMOBUHbI MUHUMATbHOW AMWHbI BXOAHOTO
CYETHOro curHana.
3. PeBepcuBHbIE peXMMBI cHeTa paboTaloT TOMbKO NO PPOHTY CYETHOIO CUrHana.
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Tabnuya 5.2 - Pexxumbl pabomsl duckpemHozo ebixo0a DO2 oOHOMopo2oeo20 cyemy4uka ¢ cymmuposaHuem u 6e3
8 JIoKaribHOM pexume pabombl MTJ1-32 (ceemumcs uHOukamop “count” Ha nepedHel naHenu)

Pexxnm cueta MTJ1-32

CymMmmupytoLmii

BblunTarowmin

PeBepcuBHbI

Pexunmbl N
paboThl

BbIXOOHbIX
YCTPOUCTB

C6poc* |—| |_| r

0 [1

Makcumym*

LKanbl

3apaHue* "'7:"', """ r oo
0 vnn v/ VA
Npeaycr. 3Hau. L :

MuHumym*
1 [

[1 1

LuKanbl
C6poc |—I |—I

DO2
Maxkcumym | |

A
LKanbl |
' ,

1

H

3aparve ---d- /b AN-A--r--
Owwm : /

npeaycr. 3Hau.
MuHuMym

LIKasbl
DO2

C6poc

Makcumym
LuKansl

3apaHne ---
0 vnun

NpeaycT. 3Hau.
MuH1Mym

LKarnbl
DO2

C6poc

Makcumym

LKanb!

3apaHune
0 vnun

npeaycr. 3Hau,
MuHnmym

LKanb!
DQ2

NO

Cbpoc*

Makcumym™

wKanbl

3agaHune*

NpeaycT. 3Hau.,
MuHumym*

LKanel
D02

Mpumeyvadus.

1. COpoC TeKyLUNX NOKA3aHUIA CHETUMKA B [@HHbIX pexnmMax paboTel MOXXHO MPOBOAUTL Kak C AUCKPETHOIO
Bxoga DI3, Tak n'c'mepeaHer naHenw.
2. MakcuMym wikanbl 6ygeT 3aBuceTb OT paspsagHOCTM HAMKATOPA CHETUYMKA (MYHKT MEHIO KOHAurypaumm

CONFIG 2).

3. Bblbop 3agaHus, ero pegakTMpoBaHue AN pasHbIX pexmMMoB paboTel MTI1-32 (cm. pasgen 5.5).

4. BbixogHble yctporictBa DO1 u DO2 cuetunka MTJI-32 moryTt paboTaTb B CTaTM4EeCKOM WMu
OVHaMU4YeckoM pexumax. Ecnu BbIXOOHOW curHanm AWHaMUYeckun, TO ANUTENbHOCTb UMMyrnbca 3TOro curHana
3agaetcq B MeHio koHdpurypaumm CONFIG 8 (ana DO1) u CONFIG 9 (ans DO2). Ecnu gnutensHOCTb MMNynbca
3agaHa “0”, To curHan 6yaeT cTaTu4ecKkmm.

| l - CTAaTUYECKNI CUTHar,

I - ANHAMWYECKNI curHan.
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Tabnuuya 5.3 - Pexumbl pabombi OuckpemHozo ebixoda DO1 cymmapHozo pexuma MT/1-32 odHoropoeogo2o
cyemyuka ¢ cymmuposaHuem (ceemumcsi uHOukamop “Total” Ha nepedHel naHenu)

Pexxnm cueta MTJ1-32

CymMmmupytoLmii

BblunTarowmn

PeBepc

VBHbIN

Pexunmbl N
paboThl

BbIXOOHbIX
YCTPOUCTB

C6poc*

99999999

3agaHune*

0

-9999999

DO1

C6poc I I

99999999 :

3apaHue -----f-}£- /l/. .........
0 H

-9999999

DO1

I

.

C6poc

99999999

3apaHue

0
-9999999

DO1

C6poc I I

99999999 :

3apaHne ----- b A= A./. .........

0 E
-9999999 :

DO1

MpumeyvaHums.

1. 3anyck cymMMapHO20 pexuma O4HOMOPOroBOro CYETYMKA C CYMMUPOBAHUEM MPOUCXOANUT CUHXPOHHO C
3arnyckoM OHOMOPOroBOro CYETYMKA C CyMMUPOBaHNEM B JIOKasIbHOM pexXume paboTbl.

2. CO6poc TeKyux MokasaHuii OLHOMOPOroBOr0 CYETYMKA C CYMMMPOBAHWEM B CYMMapHOM pexume
paboThl NPON3BOAUTCS TOMLKO C NepeaHen NaHenu.

3. Bbibop 3agaHus, €ro pegaktupoBaHue ons pasHbix pexmmoB paboTel MTI-32 (cm. pasgen 5.5).

4. BebixogHble yctpoiictBa DO1 u DO2 cuetumka MTM-32 moryT pabotaTb B CTaTMYECKOM Wnu B
AVHaMUYEeCKOM pexume. Ecnn BbIXogHOW curHan OUHaMU4ecKkuin, TO ANUTENbHOCTb MMMynbCca 3TOro
curHana 3agaetcsa B MeH koHdurypaumm CONFIG 8 (ans DO1) u CONFIG 9 (ans DO2). Ecnn
ONNTENbHOCTL UMNynbca 3agaHa “0”, To curHan 6ygeT cTaTuyeckum.

| l - CTaTUYECKUI CUTHATT; I - ANHAMMYECKNI CUrHar;

- curHan RESET c nepegHent naHenu
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Tabnuua 5.4 - Pexumbl pabombl 8bIXO0HBIX ycmpolicme 08yXMopo2o8o20 cHYem4yuKka ¢ CyMMUPOBaHUEM 8 J10KarlbHOM
pexume pabombi MTJ1-32 (ceemumcsi uHOukamop “Count” Ha nepedHel naHenu)

Pexum cyeta MTJ1-32

CymMmMmumpytoLmii

BblunTatowmmn

PeBepcuBHbI

b4

Pexunmbl K-1
paboThl

BbIXOOHbIX
YCTPONCTB

3apaHue 2

npenycr. 3Hau.

C6poc

Makcumym

LKanbl

3apgaHue 1 --

0 vnu

DO1

Makcumym

3apaHue 2
3apaHue 1

NpeaycT. 3Hau.

LKanbl

0 vnun

DO1

DO2

Makcumym

C6poc

LKanbl

3apaHue 2
3apaHue 1

0 vnu

NpeAycT. 3Hau.

DO2

Yava

DO1 _ﬁ [—

MpumeyvaHums.

1. C6poc TeKyLnx NnoKasaHUM.CHETUMKA BiAAHHbIX peXnmax paGOTbI MOXHO NPOBOANTb KaK C ANCKPETHOro

Bxoga DI3, TaKk n c nepegHen naHenu.

2. MaKCVIMyM LKanbl 6y,Cl,6T 3aBUCETb OT Pa3pAaAHOCTU NHOMKATOPA CHETHUKA (I'IyHKT MEHI KOHCbVIpraLI,I/II/I

CONFIG 2).

3. Boibop 3agaHus, ero peaaktupoBaHve Ans pasHbIX pexvuMoB paboTel MTI1-32 (cm. pasgen 5.5).

4.

| l - cTaTU4ecKkU curHarn;

I - OMHAMWUYECKUI CUrHarn.
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Tabnuuya 5.5 - Pexumbl pabombi 8bIX00HbIX ycmpolicme 08yXrmopo2o8o2o cyemyuka ¢ CyMupo8aHUeM 8 J10KarlbHOM

pexume pabombi MT/1-32 mosibKko Oisi peeepcU8HbIX PEXUMOE cyema

Pexumbl K-2 Cpoc* M ﬂ

paboThl i

*Makcumym |
BbIXOAHbIX

LuKansl
YCTPOWCTB 3apanve 2*
3apaHve 1*

0 vnu npegycra-

HOBJEHHOe
3HayeHue

DO1

DO2

C6poc

Makcumym

LKanbl
3apaHue 2

3apaHue 1
0 vnu npepycra-

HOBNeHHOe

3HayeHue

DO1

DO2

C6bpoc

Makcumym i

LuKanbl
3apaHve 2

3apaHue 1
0 vnun npepycta-

HOBINEeHHOe
3HaveHue

DO1

: |
DO2 '-‘

H C6bpoc r‘ T

Makcumym

LKanbl
3apaHue 2

3apaHue 1
0 vnun npeayerta-

HOBJNeHHOe

3HaveHue

DO1 m

DO2

lMpumeyaHus.

1. C6poc TeKyLnx MOKa3aHMI CHETYMKA B JAHHbIX peXnmax paGOTbI MOXHO NPOBOANTb KaK C ANCKPETHOro

Bxoga DI3, Tak u c nepegHen naHenu.

2. MaKCVIMyM LKanbl 6y,CI,ET 3aBuUCeTb OT Pa3pAaAHOCTU NHOMKATOPA CHETHUKa (I'IyHKT MEHI KOHCbVIpraLI,I/II/I

CONFIG 2).

3. Beibop 3apgaHus, ero pegaktvpoBaHve Anst pasHbix pexumoB pabotel MTI-32 (cM. pasgen 5.5).

4.

| l - CTaTUYECKNI CUTHar,

I - ANHAMUYECKU CUTHar,

- MFTHOBEHHbI CUrHan.
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[ByXnoporoBbIfi CHETUMK C CyMMMpOBaHnem paboTaeT Takke B CyMMapHOM pexume paboTbl (cBeTUTCA
nHpukatop “Total” Ha nepegHen naHenu). Pabota MTJ1-32 B aTom pexvme nsobpaxeHa Ha pucyHke 5.3.1 1 5.3.2.

JlokanbHbI cH6poc* |—| |—| |—|

CyMmapHbIi cbpoc*

[Moka3saHusa nokanbHOro cyeT4vMKa

)

3agaHue CyMMapHOro cYeTYmKa™---------

_______1___<
P S

MokasaHusi CyMMapHOro cyeTymka
0

PucyHok 5.3.1 - Juagpamma pa6omsi OBYXNOPOroBOro CYETYMKA C CyMMUPOBaHUEM 8 CYMMapHOM pexume paboma!

Ons KBagpaTypHOro pexuma cyeta 3Ha4deHne CyMMapHOro c4eT4duka 6yﬂ,6T BCerga CyMmmMmpoBaTbCA, He
3aBUCMMO OT HarnpasfeHUsi cyeTa B NOKaNbHOM pexume. Takum o6pa30M npun MCROMb30BaHMN KBagpaTypHOro
pexnma cyeTa, B CyMMapHOM pexnme cHeTynka 6y/:l,eT BbIYMCNATLCSA 00U npo6er.

JTokanbHbI cHbpoc* |—| |—| |—|

CyMmapHbI cbpoc*

[NokasaHuMa nokanbHOro cHeTyYnKa

N\

3agaHue cyMMapHoro cyeTynka™---------

MokasaHus CyMMapHOro cyeTymka

0 <

PucyHok 5.3.2 - [Juazpamma pabombi 08yXMOp0o208020 cHeEMYUKa C CyMMUPOBaHUEM 8 CYMMapHOM pexume pabomsi u
KeadpamypHOM pexume cdema

Mpu pabote MTJI-32 B pexvMe cYeTYMKa NakeToB, ecnv cBeTuTcsa uHaukatop “Count” Ha nepegHei
naHenu cyeTynka, To paboTaeT NokafbHbIA CHETYUK B LIMKIIMYECKOM pexume, a ecnm ceetutcs nHamkatop “Total”,
To paboTaeT cyeTuuk naketoB. PabBora MTI-32 B aTom pexume, He 3aBucumo oT napametpa CONFIG 07,
n3obpaxeHa Ha pucyHke 5.4.

|

JlokanbHbIV COpOC*

CyMmapHbIn cBpoc*

3apaHue 2*

Y

[Moka3aHusa NokanbLHOro cyeTHmka
0

ol

3agaHve 1*

b e N - - —

MNoka3aHus'cueTumKa NakeTos
0

DO1

PucyHok 5.4 - [Juaepamma pabomsl cHemyuka rnakemos.

lpumeyaHus.

1. NokanbHeIn cbpoc npousBoamTcs no curHany Ha DI3, a cymmapHbIi cOpoc Npov3BoanTCS C NepeaHei
naHenu MTJ1-32.

2. Bblbop 3agaHus, ero pegakTMpoBaHue AN pasHbIX pexxmMoB paboTel MTI1-32 (cm. pasgen 5.5).
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5.2 Pabota MTJ1-32 B pexxume Tanmepa

CYHETHUK BblaaeT ynpasndatowne CurHanbl Ha OUCKPETHbIe BbiXxo4a.

npuBeneHHble B Tabnuue 5.6.

MakcumanbsHas norpeLlHocTb Tamepa, He 6one +2 ¢/CyTKu.

Tabnuya 5.6 - KoHgbuzypayus MTJ1-32 e pexxume matimepa

LIZANTAN.COM

Mpn pabote MTJ1-32 B pexume Talimepa OH MMeeT ABE BPEMEHHbIE YCTaBKM, MO AOCTMKEHUK KOTOPbIX

Ons pabotel MTI1-32 B pexvme TavMepa UCMOMNb3YHOTCS HAaCTPOMKM M NapamMeTpbl MEHI0 KOHUrypaumm

Eau-
n Onana3soH 3HaueH.
YHKT nuubl
MapameTp namepeHus no ymorn- LLlar. usmeHeHuns
MEHHI n3me-
napameTpa YaHuIO
peHuns
YpoBeHb 1. Hactponka napametpoB ypoBHa TUNE
08 3apanve 1 (gnsa DI1) c:MC 00.000-99.999 05.0 OLVH.paspsag
09 3apanve 2 (gna DI2) unn  |unn unn 00.00.00. — 10.0
nepvog ansa pexuma Z Y:M:C 99.99.99
10 OnuHa umnyneca DI1 gna | c:mc 00.000-99.999 OOVH paspsag
ansa pexuma Z unun mnu 00.00.00. —
11 OnvHa umnyneca DI2 gna |4:M:c 99.99.99 OAVH pa3psg
ansa pexuma Z
YpoBeHb 2. KoHcurypupoBaHue yctponctea CONFIG
00 3apaHue BbIBOAMMOE Ha 0000 — oTkntO4EHO 0002 0001
aucnnen ansd 0001 — 3agaHve 1 Ecnu BeibpaHo 0000, Torga
penakTupoBaHus 0002 — 3apaHue 2 no HaxxaTuio knasuwm SET
BbIBOAUTCSI BTOPOE
3apaHue, HO TONbKO ANis
MHAVKaLUK
01 Pexum paboTtbl 0004 — Tanumep 0000 0001
06 MuHumanbHas MC 0000-010,0 0000 000,1
ONUTENbHOCTb BXOAHOMO
umnynbca (punbTp
ynpaBnsoLWmMX CUrHanoB)
08 OnutenbHOCTb NMNynbca c 0,0-999,9 2,0 0,1
dopmupyemoro
O[HOKPaTHbIM
cpabaTbiBaHMEM BbIXxoada
DO1
09 OnutenbHOCTb MMNynsca o 0,0-999,9 3,0 0,1
dopmupyemoro
OLHOKpaTHbIM
cpabaTbiBaHMEM Bbixoaa
DO2
10 dopmaTt oTobpaxkaemoro 0 — yy.mm.cC 1
BpEMeHM Tanmepa 1—cc.mc
11 Pexwvm ynpaenenuns 0000 - A
BbIXOAHbIMU 0001 -B
yCTpONCTBaMU Tanmepa 0002-D
0003 -E
0004 - F
0005-2Z
12 HanpaBneHvie cueTa 0000 — Cymmupytowmia | 0 1
Tanvepa 0001 — Belyutaowui
14 Twvn nHgnkaunn Tanmepa 0000 — F 0 1
PaspelueHune cbpoca 0000 — cbpoc ¢ 0 1
28 Tanmepa c nepenHemn nepegHen naHenm
naHenu 3anpeLueH
0001 — cbpoc ¢
nepegHen naHenu
paspeLleH
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Tabnuya 5.7 - Pexxumbl pabombl 8b1X00HbIX ycmpoticme MTJ1-32 8 pexume malmepa
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lpodomkeHue mabnuypl 5.7 - Pexxumbl pabombl 8bix00HbIX yempoucme MT/1-32 e pexume matimepa

.
f
H
H
. i
H
H
: H
: : H
i == oo o S5 H
: Hi HIHE
Vo A
: - £ 2
O = E © = « S © S O = E O N T W S @© S
PEEERE 87 §Y|ipEEge gy iy
E 6 °9 8 32 32 g 6 ©9 8 32 52
= s > s © = s > s ©
= =3 = (= [=% =
Ss S= SSs S=
X s X7 %X 5 X7
o 2 O 3 o 2 T35
a g oA a g Q@
[3) o
L N
e
i-=20
s L4 oo
s EHD3
g2a
X0 X 2
O ® DO
0o om>

MpumeyvaHums.

€ro peakTupoBaHue ansi pasHbix pexxumon pabotsl MTJ1-32 (cm. pasgen 5.5).

Bbibop 3agaHus,

1.

DI3, Tak u ¢

N Tanmepa MOXHO MPOBOAMTbL KaK C [AMCKPETHOro BXoaa

(ecnin CONF1G.28

Cbpoc Tekywux nokasaHu

2.

0001).

nepeaHen naHenu


https://lizantan.com/shop/mikroprocessornyy-taymer-schetchik-mtl-32

8-800-511-09-43
mlizantan@yandex.ru

33

LIZANTAN.COM

5.3 Pabota MTJ1-32 B pexxume TaxomeTpa

Mpwn paboTte MTJ1-32 B pexxume TaxomeTpa cHeTYMK OyaeT NpoM3BOAMTL U3MEPEHUST KONMYecTBa 060poTOB

BasoB PasfM4YHbIX MEXaHW3MOB, BOCMPWMHMMAs CUrHambl HA CYETHOM BXOA4e OT AaTyvka Konuyectsa o6OpOTOB.
MamepeHne komuyecTBa MMMNyNbCOB OT AaTyuka MPOM3BOAUTCS 3a HEKOTOPbIN Nepuos BpPeMeHW TaxomeTpa,
3agaBaeMblvi nonb3oBartenemM. B pesynbTate nonyyYeHHbIX 4aHHbIX NPOUCXoauT ux obpaboTka n BbIBOA Ha AUCNNEn
cyeTyMKa MOKas3aHWA HAKOMMEHHOro W TeKyLlero nokasaHui konumyectsa o60poToB. 10 AOCTUXKEHWMIO TEKyLUMM

3HaYeHNeM TaxoMeTpa BEepXHeW U HUXKHEN YCTaBOK CYHETUYUK ynpaBnsieT BbIXOAHbIMU YCTPONCTBAMM.
Ons pabotsl MTJ1-32 B pexxume TaxomeTpa MCNomb3yTCA HACTPOWMKM U MapaMeTpbl MEHIO KOHdUrypaumm

npuBegeHHbIe B Tabnuue 5.8.

Tabnuua 5.8 - KoHgbuaypayus MTI1-32 8 pexume maxomempa

Eawn-

BpeMeHn Ana TaxomMmeTpa

0001 — MUHYTBI
0002 — vacebl

[Onana3oH 3HaueH.
MyHkT n Muubl
apameTp n3mepeHus no‘'ymon-y|,LLlar nameHeHusn
MEeHIo name-
napameTtpa YaHUO
peHus
YpoBeHb 1. HacTtponka napametpoB ypoBHA TUNE
00 MacLltabHblii en. 00000,001-99999,999 00000,010 |oaunH paspsag
KoachbduumneHT npobera
(HakonneHHoro
KonnyecTBa 060poTOB)
01 MacLuTabHbIn en. 00000,001-99999,999 00000,010 |oaunH paspsg
ko3 pmumneHT TaxomeTpa
(o6opoToB)
03 3agaHue 1 (HMxHee) Tex.eg. | 00000000 - 99999999 1000 OOVH pas3psag
04 3agaHue 2 (BepxHee) Tex.eq. | 00000000 - 99999999 3000 OAVIH pa3psag,
06 'ncrepesunc (Hist) Tex.eq. | 00000000 - 99999999 0000 OAVIH pa3psag,
YpoBeHb 2. KoHchurypuposaHue yctpomctea CONFIG
01 Pexwum pabotbl 0005 — TaxomeTp 0000 0001
02 PaspsagHocTb ungnkauum 0000 — YeTbipexpaspsigHas 0000 0001
0001.— LecTtnpaspsgHas
0002 -~ BocbMupaspsigHas
03 MonoxeHune 3ansaton 0000 — xxxx: 0001 0001
npobera 0001 — XxX,X
0002 — xx;xx
0003 — x,xxX
06 MuHnmansHas MC 0000-010,0 0000 000,1
ONUTENBHOCTb MMMNyNbeca
UMMYNbCHOro unbTpa
13 Pexum ynpasneHus 0000 — HL 0 1
BbIXO4HbIMN 0001 — H-HH
yCTponcTBaMu Ans 0002 — L-LL
TaxomeTpa 0003 — AREA
14 Twvin MHauKaumm ons 0000 — F (o6opoThl) 0 1
TaxomeTpa 0001 — Count +F (cueTumk
pecypca u 060poThl)
0002 — Total+Count+F (npober ,
CcYeT4YMK pecypca 1 060poThl)
15 [NonoxeHue 3ansaton ans 0000 — XXXXXXXX 0 1
nokasaHuin TaxomeTpa 0001 — XXXXXXX,X
(o6opoToB) 0002 — XXXXXX,XX
0003 — XXXXX,XXX
0004 — XXXX,XXXX
0005 — XXX, XXXXX
0006 — XX, XXXXXX
0007 — X, XXXXXXX
16 CkopocTb cyeTa 0000 — go 100 Hz 0 1
0001 — po 3 kHz
0002 — go 50 kHz
18 EanHuubl namepexms 0000 — cekyHAbI 0 1
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[TpodomkeHue mabnuyp! 5.8 - KoHghuaypauyus MTI1-32 e pexxume maxomempa
EAn- Ouana3oH 3HayveH.
MyHKT M nMuubl
apameTp n3mepeHus no ymon-| Lar uameHeHus
MEeHI0 nsme-
napameTtpa YyaHuo
peHus
19 KoadhcomumeHt c 0000 - 0050 MpumeHseTca ons
unbTpaummn nokasaHmm ckopocTten ot 3 'y
TaxomeTpa (060opoTOoB) 0o 3 kl'u, n npuBogut
K 3a[EePXKN
MHONKaUUK
N3MEPEHHOTO
3HaYyeHus obopoTos
24 Pexwum paboTbl cueTumka 0000 — MNocTosiHHO 0 1
pecypca 0001 — OunckpeTHble BXxoaa
0002 — Peseps
0003 — DO1
0004 — DO2
0005 — OuckpeTHble BbIXxoaa
0006 — YcTaHoBKa
25 MuH1ManbsHbIe 060poThI 0 - 1000
cyeT4yMKa pecypca ans
CONFIG 24 = 0006
29 PaspelueHne aHanoroeoro 0000 — aHanoroBbIN BbIXO
Bbixoaa 3anpeLueH
0001 — aHanoroBbIf BbIXOA,
paspeLueH
30 HavanbHoe 3HaveHune 0000 — 9999 0 1
nokasaHumn, 4To
cootBeTctByeT 0 %
BbIXOQHOMO aHarnoroBoro
curHana
31 KoHeuHoe 3HauyeHne 0000.— 9999 0 1
nokasaHum, 4To
cootBetctByeT 100 %
BbIXOAHOrO aHaroroBoro
curHana

Tabnuya 5.9 - 3agucumocme aHan0208020 8bIXOOHO20 cugHaia om 8xXo0H020 8 pexume maxomempa

Mpadhmnyeckasi 3aBMCMMOCTb

MpymevaHusa

CuUrHana

Ao=0 MA, A1=5 MA, Ry <2000 Om

Ao=0/4 MA, A1=20 MA, Ry <500 Om

Vo - HauyanbHoe 3HayeHne ckopocTu (4acToTbl), YTO
cooTBeTcTBYeT 0 % BbIXOOQHOIO aHaforoBoro curHana
Vg - KOHEeYHoe 3HaueHune cKopoCTU (4acToThbl), YTO
cootBeTcTByeT 100 % BbIXOLHOrO aHaNoOroBoro
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Tabnuuya 5.10 - Pexumbl pabombi 8b1X00HbIX ycmpoticme MT/1-32 e pexume maxomempa
Pesxum HL Moka3saHusi TaxomeTpa A
paboTbl /\ Hist
BbIXOAHbIX 3ananme 2 (H)
YCTPONCTB -
TaxomeTpa 5
DO1 — meHbLue L 3apanve 1 (L) E ‘
DO2 - 6onbwe H : \
‘ Nt
DO1 ‘ [
DO2
H-HH MokasaHns TaxomeTpa A
/\ Hist
3apaHue 2 (HH)
; Hist
DO1 — 6onbwe H Saparve 1 (H) &_
DO2 - 6onbwe HH ; AN
| Lt
DO1 i
DO2
L-LL Moka3saHusi Taxometpa A ,
Hist /\
SapaHue 2 (L) . ,
Hist :
DO1 — meHbLe LL R ; l
DO2 — meHblue L 3ananme 1 (LL) : ; : \
: : bt
DO1 i
DO2
AREA MokasaHus TaxomeTpa A
st/ N [
3agaxue 2 (H) = X
DO1~B30He LM H . b Hist
DO2 — BHE 30HbI Lau 3anaHve 1 (L) Z i - \
H I
;o . 3 b
DO1 : ,
DO2
MpumeyvaHus.

1. Boibop 3agaHusi, ero pegakTupoBaHue Ans pasHblx pexvumos paboTel MTJ1-32 (cm. pasgen 5.5).
2. Hist — ructepesnc ansa BepxHen U HWXKHEN yCTaBOK TaxoMeTpa.
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5.4 Pabota MTJ1-32 B pexume pacxogomepa-gosaropa.

Mpu pabote MTJI-32 B pexunme pacxogomepa CYETHMK BOCMPUHUMAET MMMYMbCbl HAa CYETHOM BXOAEe U
npeobpasyeT ux B UHTErpanbHOe M Tekyllee 3HayeHue pacxoga. B 3aBucuMMOCTM OT nokasaHum MHTerpanbHOro
3HayeHUs1 pacxoga MOXET MPOU3BOAUTCSA OO3MPOBKa KONMMYECcTBa BeLLecTBa: OOHOTO UMM OBYX, MO 3afaHusM KX
[o3bl. [Jo3vpoBKa peanuayeTcs Yepes BKITHYEHMEe-BbIKITIOYEHNE KNanaHoB Ha NMUHWUSX PacXo[a BELLecTB.

Ons pabotbl MTJ1-32 B pexvme pacxogoMepa-go3aTopa MCMOoMb3ylTCH HAacTPOWKM U napameTpbl MEHHO
KOHpurypauum npuseaeHHble B Tabnuue 5.13.

Tabnuuya 5.11 - KoHgpueypayusi MTJ1-32 & pexume pacxodomepa-0o3amopa

Ean- Onana3oH 3HayveH.
MyHKT Muubl
MapameTp n3mepeHus no ymon- MpumeyaHus
MEHHI0 n3me-
napameTtpa YyaHuo
peHus
YpoBeHb 1. Hactponka napametpoB ypoBHA TUNE
00 MacwwTabHbin en. 00000,001-99999,999 | 00000,010 | Vcronbsyetcst ans npeoGpasosarms
Konu4yectBa MMnynbCoB, NONy4YeHHbIX CO
KOSCbeVILI,VIeHT no3aTtopa CUETHOrO BXOAa, B MHTErparibHble (CyMMapHoe)
3Ha4eHus pacxoaa
01 MacwwTabHbin en. 00000,001-99999,999 | 00000,010 | Vicnonssyercs ans npeoGpasosarms
KonuyeetrBa UMnynbCcoB, NONy4YeHHbIX CO
KOSCbeVILI,VIeHT C4ETHOro BXoAa, B TeKyLLMe nokasaHusi pacxoga
pacxogomepa
03 A ans oTknoueHns DO1 Tex/eq. | 0000000,0-9999999,9 [ | 500 gﬁgj:f”ﬂ”pca"gg::g;f'fﬂ OTKIIOUMTCA NPyt
04 3agaHue gosatopa SP Tex/eqn. |0000000,0-9999999,9 * |50 §212§$:§°“” HeoGxopumoro konudectea
YpoBeHb 2. KoHdmrypupoBaHue yctponctBa CONFIG
00 3agaHve BbIBOAMMOE Ha 0000 — oTKNO4EHO 0001 Yka3sbiBaeTes, kakoe 3afaHme unm
o npefycrtaHOBlIEHHOEe 3Ha4YeHne NHTerpanbHoro
aucnnen ang 0001 — 3apgaHue (SP) pacxofa [AOIMKHO U3MEHSITCS C nepeaHen
penakTMpoBaHus 0002 - A naHenu no Haxatuio knaswwm SET. [pyrve
3Ha4YeHua 3aaHnAa N3MEHSAKTCSH TONbKO B MEHIO
Sreparano wowenemno ¢ nepeman
naHenwu.
01 Pexwum paboTbl 0006 — osaTop- 0000 ggp:f::;:;;;%%py CHeTMKa U yHKUMK
pacxogaomep
02 PaspsagHocTb nHgukauum 0000 = 4-x paspsgHasa | 0000
0001 — 6-T1 pa3psigHas
0002 — 8-mn paspsigHasi
03 [NonoxeHwe 3anaton ans 0000 — xxxx 0001
nokasaHum gosartopa 0001 — xxx,x
0002 = xx,xx
0003 — x,xxx
06 MwuHumanbHas McC 0000-010,0 0000
ONUTEenbHOCTb UMNynbca
15 MonoxeHne 3ansTon ons 0000 — XXXXXXXX 0001
nokasaHumn pacxogomepa 0001 — XXXXXXX,X
0002 — XXXXXX,XX
0003 — XXXXX,XXX
0004 — XXXX,XXXX
0005 — XXX, XXXXX
0006 — XX, XXXXXX
0007 — X, XXXXXXX
16 CkopocTb cueTa 0000 — go 100 Hz 0000
0001 — po 3 kHz
0002 — go 50 kHz
18 EavHuubl namepexms 0000 — cekyHap! 0000
BpeEMeHU Ans 0001 — MUHYTBI
pacxegomepa 0002 — yacel
19 KOSCb(*)MLI,MeHT c 0000 — 0050 0000 MpumenseTcs ans ckopocteii ot 3 'y go 3 Ky,
o 1 NPUBOAUT K 3aepPXKN UHAUKaLUU
unbTpaLumM nokasaHum M3MepeHHOTO 3HaueHnsi 06opoToB
pacxoga
22 Pexum ynpaBneHus 0000 — A 0000
BbIXOOHbIMU 0001 -B
ycTponcTBamu ans 0002 - D
JosaTopa-pacxogomepa 0003 - E
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[TpodomkeHue mabnuupl 5.11 - KoHgueypayusi MT/1-32 e pexxume pacxodomepa-do3amopa
Ean- Ovana3oH 3HayeH.
MyHKT Muubl
MapameTp n3mepeHus no ymorn- MpumeyaHus
MEHI0 n3ame-
napameTpa YyaHuUKo
peHus
23 Pexum nuamnkaumn 0001 — Count+F 0000
pacxogomepa-gosartopa (HakonneHHoe 3HaveHve
n pacxop)
0003 — Total+Count+F
(cymmapHoe
HaKoMNneHHoe 3HaveHue,
rnokarnbHOe HaKoMnmneHHoe
3Ha4eHune, pacxon)
29 PaspelueHne aHanoroeoro 0000 — aHanoroBbIn 0000
BbIxo4a BbIX0[, 3anpeLleH
0001 — aHanoroBbIN
BbIX0[ paspeLueH
30 HavanbHoe 3HaveHune 0000 — 9999 0000
nokasaHum pacxogomepa,
yTo cooTBeTcTBYET 0 Y%
BbIXOQHOrO aHarnoroBoro
curHana
31 KoHeuHoe 3HauyeHne 0000 — 9999 1000

nokasaHuim pacxogomepa,
yTo cootBeTcTByeT 100 %
BbIXOZHOr0 aHanoroBoro
curHana
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Tabnuya 5.12 - Pexumbl pabombi 8bIX00HbIX ycmpolicme do3amopa-pacxodomepa

Pexumsl A
paboThl

BbIXOOHbIX
YCTPONCTB

C6poc*

Crapr (DI3)*

Cron (DI1)
SP*

SP-A* -

0

DO1

DO2

C6poc*

Crapr (DI3)*
Cron (DI1)

SpP*
SP-A*

0
DO1

DO2

Cbpoc*

Craprt (DI3)*

Cron (DI1)

Sp*
SP-A *

0
DO1

DO2

1
1
—T

.......‘._,_...._.
) A W S
|
|
I
I
'
I
SR
! 1
|
|
N\
' 1
I
|
' \
I
H \
I
|
—
' 1
[
' 1
[
! 1
' 1
[
' 1
[
' 1
' 1
' l
' 1
—V’—”—.>.

C6poc*

Crapt (DI3)*

Cron (D)

SP*
SP-A*

DO1

DO2

MpumeyvaHus.

1. CHpoc TekyLero nokasaHus KONM4ecTBa BeLLECTBa OT JaTuMka pacxoda B pexumax A n B nposogutca
TOMNbKO C nepegHen naHenu cyetymka. Ans pexnmos D 1 E — MOXeT NpoBOAUTCS Kak C NepeHern naHenm cyeTyunka,
Tak n ¢ guckpeTtHoro Bxoaa DI3 “CtapT’ no AOCTMXEHUIO 3HAa4YeHUEM TeKyLLero pacxona 3agaHus 2.

2. Belbop 3agaHus, ero pegaktMpoBaHue Ansi pasHbix pexumoB pabotsl MTI1-32 (cM. pasgen 5.5).
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5.5 BblOOp 1 U3MeHeHue 3Ha4YeHUA 3a4aHHOW TOUKMU

Mpn BkMoyeHun nutanmss MTJ1-32 HaxoamTtcs Ha ypoBHe PABOTA. lMpu aToM Ha gucnnee cyeTymka
BbIBOOAUTCS 3HAYEHME N3MEPSIEMON BENMUYNHBI UMW 3HAYEHVE 3aaHHOW TOYKM.

B cuetunke MTJI-32 pna kaxporo pexuma paboTbl 3HaYeHWs 3afaHHbIX TOYEeK 3aKkpenneHo 3a
onpefeneHHsIM napameTpoMm YpoBHs koHdwurypaumm TUNE — 3agaHvem u3 6GaHka 3agaHvi v 3apaetcd
nonb3oBaTenem:

TUNE 2 — 3apaHHas Touka Onsi CyMMapHOro OAHOMOPOroBOro cHeTvMka, CyMMapHOro AyXrnoporoBOro ¢
CYMMVPOBaHMEM CHETUYUKA UMM CHETUYMKA NaAKETOB (3a4aHune Ans CyMMapHOro pexuma paboThbl);

TUNE 3, 4 — cooTBETCTBEHHO NepBasi U BTopas 3aaHHas Touvka A5 NOoKanbHOro CYETYMKa;

TUNE 8, 9 — cooTBETCTBEHHO NepBasi U BTopad 3agaHHasi Touka Ang Tanumepa;

TUNE 3, 4 — coOTBETCTBEHHO MepBas M BTOpas 3ajaHHas Todka And taxomeTpa, a Takke TUNE 5 —
rmcTepesunc Ans 3Tux yctaBok TaxoMeTpa;

TUNE 3, 4 — cooTBETCTBEHHO NepBasi U BTopas 3agaHHas Todka Ana Jo3aTopa=pacxogoMepa.

TUNE 5 — npegycTaHOBREHHOE 3Ha4YeHne cYeTYnka unm aosbl.

Bce atn 3HaveHusa 3agatotca Ha ypoBHe KOHOPUIYPALINA cuyeTumkas a Takke MMEETCSI BO3MOXHOCTb
BbibOpa oAHOro M3 napameTpoB (3agaHue 1, 3agaHve 2 wWnvM NpeaycTaHOBEHHOE 3HAYeHWe) BbIBOOUTb Ans
penaktupoBanus B pexxume PABOTA Ha gucnnei. Bolbop 3agaHns BbIBOAMMORO Ha AMCNNEN ANs peaakTMpoBaHUs
npoussogutcs Ha yposHe CONFIG 00.

- Ecnn B atom napameTpsl BbibpaHo 0000, Torga nsMeHeHuns 3afanus ¢ nepegHeit naHenm HEBO3MOXHO.

- Ecnu CONFIG 00=0001, Toraa ¢ nepegHeln naHenu MOXHO M3MEHATb 3afaHne 1 (MpoMexyTouvHoe
3agaHve), a 3agaHue 2 (KOHeYyHoe 3ajaHve) W MpefyCcTaHOBMEHHOe 3HaveHwe 3afjaeTcsd B MeH npu
KOH(MrypmpoBaHun 1 peaakTpoBaHumn B pexume poboTta He NoanexuT.

- Ecnn CONFIG 00=0002, Torga c nepefHew naHenm MOXHO U3MEHsITb 3aaaHne 2 (koHe4yHoe 3afaHue), a
3agaHue 1 (NpoMexyTo4Hoe 3afaHne) U NpeayCcTaHOBIEHHOE 3HaYeHVe 3a4aeTCs B MEHIO NPU KOHUIyprpoBaHUm
W pefakTMpoBaHWM B pexxume poboTa He NoanexuT.

- Ecnu CONFIG 00=0003, Torga c nepegHel naHenu MoOXHO M3MEHSATb NpeayCcTaHOBMNEHHOE 3HAaYeHve , a
3agaHune 1 (NpomexyToyHoe 3adaHue) u 3agaHve 2 (KoHe4Hoe 3agaHue) 3agaeTcs B MEHI0 Npy KOHUIyprpoBaHnm
W pefakTUpOBaHMM B pexmmMe poboTa He Noanexur.

HasHauveHve knaBuw nepegHen naHenu cyetdymka MTII=32 B pexwvmMe BbI30Ba U pegakTMpOBaHWS 3adaHns
noKa3aHo Huxe.

S
e KnaBuwa [[Sté'll] Bbi30B pexxuma nHamkaumu 3agadus Ha yposHe PABOTA

[
e KnaBuwa [[RS1!] MpoaBwxeHne No ‘paspsigaM 3agaHvs Npu ero pegakTMpoBaHum

[A] YBenuueHve 3Ha4yeHusl ero paspsiga npv pefakrmposaHun. MNpu yaepxmBaHum aToW KnasuLmn
e KnaBuwa [DISP] B HaQ)XaTOM NOSIOXKEHWUN YBENNYEHNE 3HAYEHUI NPOUCXOANT HEMPEPBLIBHO
e Knasuwa [¢'] BBoa oTpeaakTupoBaHHOro 3agaHus

3HayeHe 3agaHHOM TOMKW, BBEAEHHOW C nepegHerd naHenn B pexume POBOTA, saBndaetcs
3arnomuHaembIM 3HaqdeHueMm. Flocne BKMOYEHUSA NUTAHUSA CYETYMK HauMHaeT paboTy C Tem 3HayYeHUeM 3afaHHOWN
TOYKW, KOTOPOE BbINO HA MOMEHT OTKIOHYEHUS.

M3meHnTb 3HayeHuns 3adawme Ans cymmapHoro pexuma pabotel (TUNE — 2) Tonbko Ha ypoBHe
KOH®UIMYPALINA cheTumka.
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6 KannbpoBka aHanoroBoro Bbixoaa cyeT4yuka

KaﬂVIGpOBKa CYeT4HMKa OCyLLeCTBIAEeTCA:
e Ha 3aBoge-unsrotosutene npu BbIMyCKe CHEeTHMKa
e [lonb3oBaTtenem nNpu cCMeHe gmanasoHa BbIXOAHOro aHanoroBoro curHana

Kanu6poBka aHanoroBoro Bbixoaa:

1)

2)
3)
4)
5)

6)

Bbibpatb pexum paboTbl cHeTYMka B KOTOPOM WCMONb3yeTCs aHarnoroBbl BbIXOA: OLHOMOPOroBbIN
cyetunk  (CONFIG.01=0000), Taxometp (CONFIG.01=0005) wnu pacxegomep [o03aTop
(CONFIG.01=0006).

B nyHkTe MeHl «PaspelueHne aHanoroBoro Bbixoga» NOCTaBUTb pas3peLleHne aHanorQBOro BbixoAa
CONFIG.29=0001.

CoxpaHuTb M3MeHeHuss caenaHHole B nyHkte 1 u 2 (cm. pasgen 5.8.5, 3anucs napameTtpos B
SHEeproHe3aBUCUMYIO NAMATb).

BknounTe M BLIKNIOYUTL NUTaHWE cyeTuuka. BknioyeHne aHaneEroBoOro. BbiIXOAa) OCYLLECTBSEeTCH
TONbKO nocne nepesarpysku MTJ1-32.

MopkniounTe k aHanorosomy Bbixogy AO cyeTunka MTJ1-32 06pasuoBbIi U3MEPUTENBHBIN CYETHMK -
MUNMaMnepMeTp NOCTOSHHOIO TOKa (CM. Npurnoxexue b).

B pexume koHdurypaummu yctaHoBute napameTp AOT 01 “KamnvbpoBka,Hymnsi aHanoroBoro Bbixoda
AQ" (cm. Tabrnimuy 6.1).

Tabnuuya 6.1 - Kanubposka aHarn0208020 8bixo0a Ha yposHe KOHOUITYPALUS

MeHro 2. PASS 02
YpoBeHb 1. KanubpoBka aHanorosoro Bbixoga AOT
Ean- Ovana3oH 3HaveH.
MyHKT Muubl
MapameTp n3MepeHusa no ymon- Lar nameHeHun
MeHI name-
napameTtpa YaHuo
peHuns
00 KoHTposb BbIXOAHOrO 000,0 — 100,0% 000,0% 000,1
curHana
01 Kann6poska Hynsi 0000 = 0200 4,526 0,001
aHanorosoro Bbixoga AO
02 Kannbposka makcumyma 0,500 - 1,500 0,582 0,001
aHanorosoro Bbixoga AO

Mpumeyanwe.
Bxop Ha ypoBeHb KOHO®UIYPAUUSA, penaktvpoBaHve 1 BBOA NapaMeTpoB Ha 3TOM YpOBHE CM. pasfen

4.7

7) Haxvmasa knasuwm [ A wnup[=>] ycTaHoBute BEnMYMHY BBLIXOQHOMO CUrHama rno MunnvuamnepmeTpy
paBHyto 0 MA (1nu 4 mA), cooTtBeTcTBYIoWY0 0% AnManasoHa, B 3aBUCMMOCTU OT UCMOJTHEHMS KaHana.

8) Haxartb knasuwy [&].

9) OpHopas3oBbIM Haxatuem knaBuim [A] yctaHoButb napametp AOT 02 "KanubpoBka Makcumyma
aHanorosoro Bbixoga AO" n HaxaTb [¢].

10) Haxumas knasuwu /[A] wnm [=] ycTaHOBMTE BENUYMHY BbLIXOOHOMO CUrHama curHana no
MunnmamnepmeTpy paBHyilo 5 MA (unm 20 MmA), cooTseTcTBytowyto 100% AmanasoHa, B 3aBUMCMMOCTU OT
WCMONHEHUs KaHana.

11) Haxatb/knasuy [¢'].

! Heobxodumo noMHUMb,

YTO nocne npoeseaeHnA KaJ'IM6DOBKM HeobxoamMmo npon3BecTtnn 3anucb

napameTpoB (KO3(ULMEHTOB KannbpOBKM) B 3HEProHE3aBUCUMYO MaMsiTb, B NPOTMBHOM Cryyae BBeAeHHasi
nHopMauusa He ByaeT coxpaHeHa Npu OTKMIOYEHUW MUTAHUS CYETYMKA.

3anucb napameTpoB (KO3(h(UUMEHTOB KanvMOpOBKM) B SHEProHe3aBUCUMYH NaMsiTb MPOW3BOAMTCA B
MEHIO 2" (PASS 02), ypoBeHb 3 CoxpaHeHvne napameTpoB kanubposkun SAVE yctaHoBkon 3HadeHue 01 wu
noaTeepxaeHnem knasuilen [&].

[MpoKoHTpONMpOBaTh NPaBUSILHOCTL KANMBPOBKM aHANoOroBoro Bbixoda MOXHO Ha YpoeHe 1 (KanmbGpoBka
aHanorosoro Bbixoga AOT) B nyHkte 00 KoHTpomnb BbIxogHOro curHana. 3agaBas knasvwamu [A] vnu [=]
3HayeHWe BbLIXOLHOMO aHasfioroBOro curHama B MPOLEHTaxX MOXHO MPOKOHTPONMPOBATbL €ro COCTOSIHME M3MepSsis
MUNNMaMNePMETPOM BbIX0g cHeTYnka. COOTBETCTBEHHO €CMU CHETYMK KAanNMOpPUPOBaHHLIA Ha BbIXOAHOW curHan 4-
20MmA, To Npu 3agaHnK B 3ToM nyHKTe 3HadeHunst 000,0 Ha Bbixoae AOMKHO ObiTh 4MA, npu 3agaHumn 050,0% - 12MA,
npun 100,0% - 20mA.
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7 TexHu4Yeckoe o6cnyXuBaHue

7.1 O6wme ykasaHuA
TexHuUYecKkoe 06CnyKUBaHMWe 3aKYaeTcsl B NpoBeAeHU paboT Nno KOHTPOO0 TEXHUYECKOrO COCTOSIHUS U
nocriefylowemMy yCTpaHeHU0 HedoCTaTKOB, BbISIBIIEHHbIX B MPOLECCe KOHTPOMs;  NpochunakTu4eckomy
obcnyXmBaHuio, BbINOSTHSEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBIO, ANMUTENBHOCTHIO U B ONPeaeneHHOM NOPSIAKe;
YCTPaHEHWIO OTKa30B, BbIMOMHEHUE KOTOPbIX BO3MOXHO CUMaMy MepcoHana, BbIMOMHSAIOWEro TexHUYeckoe
obGcnyxuBaHuve.

7.2 Mepbl 6e3onacHoCcTH
MpeHebGpexxeHne MepamMmu NPefoOCTOPOXKHOCTU U NpaBuIiaMy 3KCNJlyaTauun MOXeT CTaTb NMPUYMHOWN
TpaBMUPOBaHWs NepcoHana unuv noBpexaeHusa obopyaoBaHus!
Ona obecnevyeHuss 6e3onacHOro Ucnonb3oBaHUA OOOPyAOBaHUA HEYKOCHWUTENbLHO BbIMNOMHAWTE
yKa3aHusi AaHHOW rnasbl!

7.2.1 Bugom onacHocTu npu pabote ¢ MTJI-32 ecTb nopaxaiwollee AEACTBUE IMEKTPUUECKOro TOKa.
McTOYHMKOM OnacHOCTW eCTb TOKOBEAYLLME YacTu, KOTOPbIe HaXoASATCA Mo HaMps XKeHNeM.

7.2.2 K oaKkcnnyaTaumm cuyeTyMKka [AOMnyckalTcs fvua, MMelowue paspelleHve ans  pabotbl B
3MeKTpoycTaHoBKax HanpsikeHvem go 1000 B u n3yumsLumne pykoBOACTBO MO SKCRflyaTauum 8 NONHOM ob6beme.

7.2.3 Jkcnnyatauusi cyeTuMKa paspeluaeTcs Mnpyu HanvyuMum UHCTPYKUMK.. [0~ TexHuke 6e3onacHocTy,
YTBEPXAEHHON npeanpusiTuem-notpebutenem B YCTaHOBMEHHOM AMOpsake W yuuTbiBalowen cneunduky
NPUMEHEHNs CcYeTYMKa Ha KOHKpeTHOM obbekte. [py MOHTaxe, Hanagke M aKkcnnyataumm Heobxoanmo
pykosogcteoBaTbca JHAOI 0.00-1.21 pasgen 2, 4.

7.24 Bce MOHTaxHble W npodunaktnyeckme paboTbl AOSPKHbI MNPOBOAUTLCA MPU  OTKIIOYEHHOM
ANEKTPONUTaHWN.

7.2.5 lNpw pasbopke cyeTunka Ana yCTpaHeHUs HencnpasHoCTel Npubop AoKeH BbiTb OTKMIOYEH OT CeTH
3MeKTPonUTaHms.

8 XpaHeHue u TpaHCNopTupoBaHue

8.1 YcnoBusa xpaHeHUsA cyeTuyMKa

8.1.1 Cpok xpaHeHus B NoTpebuTensckon Tape - He bonblle 1 roga.

8.1.2 CueTunmk [OMKEH XpaHWUTLCH 4B CyXOM( W BEHTUNMPYEMOM MOMELLEHMN nNpu TemnepaTtype
okpyxatowiero Bosgyxa oT MuHyc 40 °C posmnioc 70°°C mn oTHocuTenbHon BnaxHoctu ot 30 go 80 % (6e3
KoHAeHcauuu Bnaru). [JaHHble TpeboBaHMA BASIOTCS PEKOMEHOYEMbIMU.

8.1.3 Bos3gyx B nomeLlieHun He/AOMKeH, coaepXaTtb Mbiv M MPUMECKM arpeccuBHbIX NapoB M ras3os,
BbI3bIBaIOLLMX KOPPO3WIO (B YACTHOCTM: ra3oB, COAEPXKALUNX CEPHUCTbLIE COEAMHEHUS UM aMMUaK).

8.1.4 B npouecce XxpaHeHUs WAW_3KChfyaTauMu He KnaguTe Tsbkenble npegMeTel Ha npubop M He
noaBepraiTe €ro HWKakoMy MexaHW4eCKOMY»BO3OEWCTBUIO, TaK KakK YCTPOWCTBO MOXeT aedopmupoBatbCcs U
noBpeauTbLCA.

8.2 YcnoBua TpaHCNOPTUPOBAHMA CYETUMKA

8.2.1 TpaHcnopTvpOBaHuWe CcYeT4YMKa B YyNakoBKe MNPeAnpUATUS-U3rOTOBUTENS OCYLLECTBASETCH BCEMU
BMAAMU TPaAHCMOPTa B KPbITbIX TPAHCAOPTHBIX CpeacTBax. TpaHCMOPTUPOBAHUE caMornieTaMmn AOIMKHO BbINOMHATLCS
TONBKO B OTaNNMBaeMbIX repMeTU3VPOBaHHbIX OTCEKaXx.

8.2.2 CyeTumk/ fOMKEeH TPaHCMOPTUPOBATbCA B KIMMATMYECKUX YCMOBUSX, KOTOPble COOTBETCTBYIOT
ycnosusm xpaHeHus 5¢cornacHo MOCT 15150, Ho npu gaenexHun He HUXxe 35,6 klMa n TemnepaType He HKE MUHYC
40 °C unu B ycnoBusix 3 npu MOpCKUx nepeBo3kax.

8.2.3 Bo Bpems norpyso-pasrpy3oyHbix paboT n TpaHCNOPTMPOBaHWM 3anakoBaHHbIA NpMBop He AoSkeH
nogBepratbCs pPE3kMM ydapam/ /M BnusHWIO aTMocdepHbix ocagkoB. Cnocob pasmelleHVs Ha TpaHCNOPTHOM
CpeacTBe JOJMKEH NCKoYaTh fMepemeLleHne cyeTymka.

8.2.4 lepen pacnakoBbiBaHWEM MOCIE TPAHCMOPTMPOBAHUA MPU OTPULATENBHOM TemnepaType CYeTYUK
HeobX0aMMO BblaepXaTb B TeYeHre 3 YacoB B yCrnoBusix xpaHeHusi 1 cornacHo FOCT 15150.

9 rapaHTMM n3rotoBuTens

9.1 MNpownsBoanTenb rapaHTUpyeT COOTBETCTBUE CUYETUYMKA TexHudeckum ycrnosusim TY Y 33.2-13647695-
015:2007. Mpwu He cobniogeHnn notpebutenem TpeboBaHUA YCNOBWUIA TPaHCMOPTUPOBAHUS, XPaHEHMUs!, MOHTaxa,
Hanagky u aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPeEOUTENb NULLIAETCs NpaBa Ha rapaHTuto.

9.2 [apaHTMIHBIA CPOK 3KCMyaTaumm - 5 neT co AHA OTrpy3Kkn cyeTyrKa. [apaHTUHBINA CPOK aKChnyaTauum
CYETYUMKOB, KOTOPbIE NMOCTaBMSAIOTCA Ha 3KCNopT - 18 MecaueB Co AHA NPOCcneaoBaHusa UX Yepes rocyaapCTBEHHYHO
rpaHuuy YKpauHsbl.

9.3 Mo OoroBopeHHOCTM ¢ NoTpebutenemM npeanpuaTUe-u3roToBUTENb OCYLLIECTBIISET NocrerapaHTUiiHoe
TexHn4yeckoe o6CnyXMBaHUE, TEXHUYECKYHD MNOAAEPXKKY W TEXHUYECKME KOHCynbTauuMu Mo BCEM BMOAM CBOEN
NpoAyKLMN.
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NMpunoxeHune A - NabapuUTHbIe U NpUCOeAUHUTESIbHbIE
pasmepbl

Pa3Mepbl cyem4uka:
-
g
I

4,5

PucyHok A.1 — BHewHul 8ud MUKPOMpOUeccopHo20 cyemyuka

Bud Bud Bud
c3adu c6oky cnepedu

45
o]

145 max

170 max (MoHmaxxHasi 2n1y6uHa)

PekomeHdyemass monuwjuHa wuma om 1 006 mm.

PucyHok A.2 - [abapumHbie pasmepsbl

Pa3meTka oTBepCcTUM HaA LLUMTE

! 150 min

100 min|

_____ [ S E 45 *%¢

PucyHok A.3 - Paamemka omeepcmuli Ha wjume
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NMpunoxeHune b - MNoaknioyeHne cyeTymnka. Cxembl
BHELWHUX COeaUHEHUN

MnaTta aHanoroBoro Beixoga P E AHATOTOBbIIA
() E@Q () D&D ; T | Bbixog AO
] 0 ] g v v v BbIxoaHble
5 n:uD 5 n:uD DO1 DO2 MvcnonHuTenbHble
— 0O — 1@ yCTpOiicTBA:
n [ = 0o|ln [ n'j:?. r/—‘ r/j TBEPAOTENbHOE
L J LI L) v L L) ene
0-5 MA 0-20 MA | | g
4-20 mA “a S TPaH3ueiep
[NogkntoyeHne MexaHu4eckoe
[ANCKPETHBLIX perne

BbIXOJ0B

~220B
X1

199

4+ L N

. Obwmin
} AaT4YNKOB
= “-24B7
MogkntoveHue =;§E .

nHTepdenca
RS-485 Obwun
-8 l | | | >I~ AaT4YnKOB
“+24B”

PacnonoxeHue nepembiyek =125 g
XT2 Ha nnaTte npMbopa
== 5 | OBwywii
JaTynKoB
“-24B BHyTp.”
R Obuwuii
>I~ JaTuYnKOB
“+24B BHyTp.”

PucyHok 5.1.1 - lModknoyeHue sHewHUx yenel cyemyuka MTJ1-32. Bud c3adu. YcnonHeHue Ha HanpsixeHue 220 B nepemeHHo20
moka

TS
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lMnarta aHanoroBoro Buixoga P ] s HoroRe
: T i'| | BbIxOg AO
BeixogHble
DO2 MCMOMHUTENbHbIE
YyCTpOWCTBA:
r/ TBEPAOTENBHOE
- pene
' X TpaH3uCTop
I'Io,qmroqume MexXaHM4YeCcKoe,
AWCKPETHbIX Deng o %

BbIXOO0B

o :
I} o NZ o~ o [loaknioyeHne AMCKPETHBIX
§g£+ ' €YD 0O 0O Bxopos
T =N
CRY .8 O6LwiA

58 % } [aTyYnKoB
=128 —= “-24B”
=24B L
en l || OB6LLWiA
i —1op = [ATYMKOB
PacnonoxeHue nepemMbivyex =24B R “+24B"
XT2 Ha nnate npubop
| [ Iy Obuwwmi
[ATYNKOB
“-24B BHyTp.”
|| [, OBumir
>I~ [ATYNKOB
“+24B BHYTp.”

PucyHrok b.1.2 - [ModknrodeHue eHewHuUXx yernel cyemyuka MTJ/I1-32. Bud c3adu. VcrionHeHue Ha HarnpsixeHue 24 B nocmosiHHo20

moka(makoe xe camoe ucriofniHeHue Ors

cyem4yukoeg Ha 36 B nocmosiHHo20 moka)
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lMpumeyaHus.
O6wue:
1.1 Hewucnonb3yemble KNeMMbl pa3beMOB 4151 NOAKMHYEHMS BHELLIHUX LIeNen He NOAKIoYaThb.
1.2  Tvin BbIXOAHOrO UCMONHUTENBHOIO YCTPONCTBA YyKa3blBAaeTCSA NpK 3aKka3e cyeTymka (CMm. pasgen 4).
1.3 Tpwn 3aka3e aHanoroBoro BbixoAa (CM. pa3gen 4) OH MOHTMPYeTCS BMECTO NepPBOro AMCKPETHOMO BbIxoAa
DI1, a Tvn gpyroro AMCKPETHOrO BbixoAda BblIOMpaeTcs COOTBETCTBEHHO KOAY 3akasa.
1.4 T[logkntoveHne cyeTymka c nuTaHnem 36B NOCTOSAHHOMO TOKa Takoe Xe Kak Ha puc b.1.2

HuckpemHbie exodbi DI:

2.1 B KayecTBe [aTYMKOB [JUCKPETHbIX CUrHAnoOB MOIYT MWCMNOMb30BaTbCA KOHTAKTHblE 3fEeMEHTbl Wnu
YCTPOWCTBA (KHOMKW, BbIKMOYaTenu, repkoHbl, pene n ap.), 6eckoHTakTHble (onTuyeckue, MHAYKTUBHbIE UK
E€MKOCTHbIE AaT4MKK), KOTOPblE MMEIOT Ha BbIX0o4e TPaH3UCTOp pP-N-p UMK N-p-n Tuna.

2.2 K c4yeTHbIM BxOogam MOXHO MOAKMNIOYATb Kak akTuBHble (C Bbixogom 5B, 12B wnu 24B) Takwm naccuBHble
curHanbl (cyxom koHTakT). !!Beibop Tuna v nonsipHOCTb ANsi MAacCUMBHBbIX CULHANOB OCYLLECTBMAETCA C
noMoLLbo nepembldek XT2, pacnonoXeHHbIX Ha nraTe npoueccopa BO3fe 3afHel. CTEHKM CyeT4vuKa.
lMonoxeHne nepemblvek s pasHbIX TUMOB CUrHaNOB NPeACTaBEeHO HA CXeMe BHELUHMX MOAKITHYEHUN Ha
puc. b.1. [Ins aKTUBHbIX CUrHANOB MOSIAPHOCTb HE 3aBUCUT OT NEPEeMbIYEK;'COOTBETCTBEHHO CUIrHarMbl MOryT
NOAKMYaTCs Kak ¢ 06LLUMM NIHOCOM Tak U C MUHYCOM.

[Mo-yMonyaHuio cHeTUYNK HACTPOEH Ha aKTUBHbIE BXOAHbIE CUrHambI.

IModknro4eHuss uimepdgpelica RS-485:

MpeobpaszoBaTtens NHTEpdENCOoB

RS232/485 unm USB/RS485
Brn-485 Brn-52
/ L po 1200m
R1
A+ RS485
Rz[] . :I-|
B-
..... g Lo
RGND
At B- A+ B- A+ B-| mo32 A+ B- A+ B-
01 02 03 ycTpoiicTe 30 31
MTH-32 MUK-21 MWK-25 MTP-8 UTM-22

PucyHok b.2 - OpeaHu3ayusi uHmepgbelicHoU c8s3u Mex0y KOMIbOMEPOM U KOHmMponepamu

3.1 K komnbloTepy MOXeT ObITb NOAKMIOYEHO A0 32 KOHTPONepoB, BKkMtoyas npeobpasoBaTtens uHTepdeincos BIU-
485 nnu BrNN-52.

3.2 O6was gnvHa kabenbHON NUHUK CBA3W HE A0MMKHa npeBbiwaTtb 1200Mm.

3.3 HeobxognmocTb 3KpaHWpoBaHusa Kabenen, no KoTopbiM MepedaeTcs WHAOPMAaUMS, 3aBUCUT OT ATUHBI
kabenbHbIX CBA3EN U OT YPOBHS MOMEX B,30He Npoknagku kabens. MNpyuMmeHeHne aKpaHMPOBaHHOW BUTOW Mapbl
B MPOMBILUMEHHBLIX YCIOBMAX 'GBASETCA NpeanovYTUTENbHbIM, MOCKOMNbKy 3TO obecneyvnBaeT nonyyeHue
BbICOKOIO COOTHOLLUEHUSI CUTHaN/IWyM 1 3aLmTy OT CUH(A3HOW NOMEXM.

3.4 [nuHa oTBeTBNEHU’ ko 4OMKHA ObITh KaK MOXXHO MEHbLLEN.

3.5 [pu Gonbwow AnuHe ANHUM NHTEPdENCHON CBA3N K MHTEPdENCHBIM BXOAAM KOHTPOEPOB, PacnonoXeHbIM B
KpaHMX TOYKaX COEOVHUTENTBHOW INWHWM HeobXoAMMO MNOAKMIoYUTbL [ABa TepMMHanbHbIM - pesucTopa
conpotuenexnmem 120 Om (R11 R2). MogkntoveHne pesnctopos k koHTponepam NeNe 01 — 30 He TpebyeTtcs.
MopknoyeHe TepMUHaNbHBIX pe3ncTopoB B Gnoke npeobpasoBaHusa uHTepdgernicoB BlMNAN-485 wnnu BIN-52
cvotpu B P3O Ha BlA-485 wunu BIN-52. MopknioveHne TtepMuHanbHUX pesuctopoB k MTII-32 cmoTtpm
npunoxenune b (pucyHok b.3).

MTN-32 Pasbem-knemma ans
MNOAKITIOYEHS| BXOAHbIX CUTHANOB fnkna cesisn
(3kpaHnpoBaHHas BMTas napa)
X2
MpuemonepepaTymk +TXA
RS-485 o TXB 2

1

120 Om MopkntoyeHne
T——_BHeLllHero
TepMmuHaTopa

PucyHok b.3 - PekomeHOyemasi cxema nodkmodeHus uHmepgpelica RS-485
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Huckpemnbie ebixodbl DO:
4.1 Harpy3so4yHas cnocobGHOCTb AUCKPETHbBIX BbIXOAOB:

- TpaHancTop 0o 40B, 100mA
- pene (NepeknYaeMblil KOHTaKT) no 220B, 8A
- TBEPAOTENBHOE pene no 60B, 1AAC/1ADC

4.2 KoHTakTbl BbIXOOHbIX perne Ha puc. B.1 ykasaHbl B MOMOXEHWW BbIKIIOYEHO, T.€. NpU 06GECTOYEHHON
obmoTKe pene.

4.3 Tpwn NOAKMIOYEHUN WHAYKTUBHBLIX Harpy3ok (pene, nyckaTenu, KOHTakTopbl, coneHouabl W T.N.) K
OUCKPETHBIM  MPaH3UCMOPHLIM  BbIXOAAM CYETYMKa BO u3bexaHne BbIXOA4a M3 CTPOS BbIXOOHOrO
TpaH3ncTopa M3-3a BONbLUOro ToKa CaMOMHAYKUMKW napannensHo Harpy3ke (o6MoTke pene) Heobxoanmo
ycTaHaBnuBaTb Onokupytowmn guog VD1, 2 — cM. cxemy nogkniodeHus Ha pucib.4. BHewHwun amopn
yCTaHaBNMBaTb Ha KaXOoOM KaHarme, K KOTOPOMY MOAKMYEeHa WHOYKTUBHAS b, Harpyska. Twvn
yctaHasnueaemoro auvopga KO209, KO258, 1N4004...1N4007 wnwu aHanornyHbli, pacCyuTaHHbIN Ha
obpaTHoe HanpsikeHne 100B, npsamoi Tok 0,5A.

MTN-32 Pasbem-knemma ansa
NOAKIOYEeHUA BbIXOOHbIX

CUrHanos \ X3 '----N--ﬁ;‘f'

[} |+ -
= o1 [ " "1 14
2
3
DO VD2 Ru2 |
= oz | 4 |+ [ T}
] 1
5 |____N _____ 1
DO 2 6

PucyHok b.4 - [NodkrnroueHue Hagpy30K npu UCAOTb308aHUU MPaH3UCMOPHbIX 8bIX0008

AHanozoenll ebixo0 AO:

5.1 Bblibop Tuna aHanoroBoro BbiIXOA4a OCYLIECTBASETCH C NMOMOLLbIO nepemMbldkm J1, yCTaHOBNEHHON Ha
nnaTte aHanoroBOro BbIXx04a, KOTOPAas BNasHa BMECTO NEPBOro AMCKPETHOro BbIXxOA4a (Npy ycrnoBun ee
3akasa). [NlonoxeHne nepemMblyeK yka3aHo Ha pucyHke B.1.

5.2 lMonoxeHne nepemblvek and/scurhana 0-20MA u 4-20MA oanHakoBoe. Havano wkanbl gns atmx
curHanos (OMA unun 4mA) ycTaHaBnmBaeTCcst Npu kannbpoBKe aHanoroBoro Bbixoaa.

5.3 Mpn HeoGXOAMMOCTM HacTPOWKM aHanoroBoro Bbixoda Ha curHan 0-10B HyXXHO HacTpouTb ero Ha
curHan 0-20MA, a Ha KieMMbl WCMONHUTENBbHOrO MexaHu3ma napannenbHo  NOoAKMHYUTb
HopmupytoLwmi pesuctop 499 Om.
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLUMN

Mpunoxexue B.1 OpraHnsaumsa nHrepdencHoro oomeHa MTJ1-32

MukponpoueccopHbii cyeTunk MTJ1-32 MoxeT obecneyvnTb BbINOSIHEHME KOMMYHMKALMOHHOW (OYHKUMMK MO
uHTepgericy RS-485, no3sonstoLLeln KOHTPONMPOBaTb ¥ MOAMMULMPOBATL €ro NapameTpbl NPY NMOMOLLM BHELLHETO
yCTpOWCTBa (KOMMbOTEPA, MUKPOMPOLIECCOPHOW CUCTEMBI YpaBreHus).

WHTepdbenc npegHasHaveH AnNA  KOHUIypupoBaHWS cyeTyuka, ANS  WUCMONb30BaHUSA B KayecTBe
yAaneHHoro KoHTponnepa npu paboTe B COBPEMEHHbIX CeTsaX ynpasreHus u cbopa uHgpopmaumun (npvema-
nepegayv komaHg n aaHHelx), SCADA cuctemax v T1.n.

MpoTokonom cBsi3n no uHTepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit), B pexxume "No Group Write" - ctaHgapTHbIn npoTokon 6e3 noaaepXku rpynrnoBoOrQ YNpaBneHus AMCKPETHbIMU
CcurHanamu.

Ons paboTbl HEOO6XOAMMO HacCTPOUTb KOMMYHWKALMOHHbIE XapakTepucTuku cdetumka MTJI1-32 Takum
obpasom, 4TOObI OHWM coBnaganu C HacTpovikamu obMeHa OaHHbIMU [NAaBHOrO KOMMbHITEpa. XapaKTepuCTUKK
ceTteBoro obmeHa Hactpausatotca Ha YPOBHE CONFIG 32, 33, 34 koHdurypalum (cm. Tabanuy B.1).

Tabnuya B.1 - KoHghuaypayusi KOMMYHUKaUUOHHbIX Xxapakmepucmuk cyéemyuka MTJ1-32

MeHio 1. PASS 01
YpoBeHb 2. KoHdmrypupoBaHue yctponctea CONFIG
n Eap- OvnanasoH SHaveH. | |0
YHKT nuubl no
MapameTp namepeHus n3ame- | Ctp. | MpumeyaHue
MeHIo name- ymMorn-
napameTpa HeHuns
peHuns YaHUIO
32 Tanm-ayT Kagpa 3anpoca 0001- 0200 0004 0001
B CUCTEMHbIX TaKTax
1 TakT = 250 Mkc
33 CeteBowi agpec (Homep 0000 =10255 0000 0001 0000 —
cyeT4yMKa B CETH) OTKITHOYEH OT
cetn
34 CkopocTb 06MeHa oéut/c 40000 — 2400 0009 0001
0001 — 4800
0002 — 9600
0003 =:14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
35 Bepcusi nporpaMmmHoro 0020
obecneyeHuns
Mpumeyanue.

Bxop Ha ypoBeHb KOH®UIYPALIUA, penakTmpoBaHue 1 BBOA NapameTpoB Ha 3TOM ypOBHe CM. pasgen 4.

Mpu obmeHe nNo MHTEpdENCHOMY KaHany CBsi3W, eCrnv NMPOUCXoaUT nepeaada AaHHbIX OT CYETYMKA B CETb,
Ha nepegHen.naHenn cyerynka muraet nugukatop IHT.

MporpammHo‘AoCTYNHbIE perncTpbl cdeTymka MTJ1-32 npuBeaeHsl B Tabnuue B.2 pasgena B.2.

B kagpe 3anpoca ynpaBnsiooWuMM YCTPOWMCTBOM CHYETYMKA KONUYECTBO 3anpaluMBaeMbiX PErucTpoB He
OOIMKHO npeBblwate 16. Ecnu 3akasaHo Gonee 16 peructpos, cyetumk MTJI-32 B OTBETe orpaHuyMBaeT WuxX
KONM4ecTBO A0 nepsbix 16-Tn perncTpos.

[nsi oGecneyeHnss MMHUManNbLHOIO BPEMEHU peakuuu Ha 3anpoc oT IBM B KoOHTponnepe cyuiectByeT
napametp — CONFIG 32 «Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax KoHTpornepa 1 TakT = 250 MKC».
MWHMManbHO BO3MOXHbIE TalM-ayTbl AN pa3fMyYHbIX CKOPOCTEN crieytoLme:
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Bpems nepegaum Tanwm-ayr,
CkopocTb, 6ut/c Kagpa 3anpoca, B (;MCTeM_HHX TaKTax
MCeK TakT = 250 MmKC
(Tiine out [C.T.])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpemsa nepegauv kagpa 3anpoca - naketa u3 8-mv 6aiT onpeaensieTcs COOTHOLLEHUEM
(roe: ogvH nepepaBaeMbit 6anT = 1 ctapt 6ut+ 8 6ut + 1cTton 6uT = 10 GIUT):

(10 6mT * 8 GanT + 7 6MT)
Tnepepaum = 1000 * , MCeK
V 6uTt/cek
Ecnn Habniogatotcs yvacTtble c6ou npu nepefave AaHHbIX OT. GYeTYMKa, TO HEOOGXOAMMO YBENUYUTb
3HayeHWe ero TarM-ayTa, HO MpY 3TOM YYeCTb, YTO HEOBXOAMMO YBENMYMTL BPEMSI MOBTOPHOrO 3anpoca ot IBM,
T.K. BCeraa Bpemsi MOBTOPHOTO 3anpoca AOMKHO BbiTb GorbLue TaliM-ayTa cyeTymnka.

A
YnpaBneHue
(DTR/RTS)
Mepenava Mpuem Mepepava
A t
MNepenava
3anpoc ot |
MN3BM [
A ‘t;
Mprem
(Rx) ;
\ OTtBeT o1
MHOMKaTopa
Tdelay1 Tdelay2 Tde\a;ﬁ t
e <«
Tnongm
< >

PucyHok B.1 - BpemeHHbie Ouacpammbi yripasneHus nepedadell u npuemom broka uHmepgpeticos bIMN-485 (BI1N-52)

Tdelayr — 3adepxka Ha aBToMaTuyeckoe nepekntodeHne blN-485 (BrA-52) wa npvem panHbix. OHa
COCTaBMnseT Bpemsi nepeaayy ogHoro bawra.

Tdelay2 — BPEMSI peakLmmn yCTPONCTBA Ha 3anpoc AaHHbIX.

Taelays — 3afiepKKa Ha nepedady nocnegHero 6awTta u3 6ydepa B nuHuto.

Tronnsin — MUHMMarnbHOE Bpems OTBeTa.
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PekomeHpauum no nporpaMmmmpoBaHnio o6MeHa gaHHbIMU cO cyeTyMkomMm MTII.
(ocobeHHocTM ucnonb3osaHus dyHkunn WinAPI)

Mpu onepaumsx Beoga / BbiBoAa (C nporpammHbiv ynpasneHvem DTR/RTS), Heobxoanmo yaepxuBaTb
curian DTR/RTS go okoHuyaHusa nepepaudv kagpa 3anpoca. [Ana onpegeneHvss MOMeHTa nepegayv nocrnegHero
cumBorna us 6ydepa nepegaun COM nopTta pekomeHayeTcs UCnonb3oBaTh AaHHy0 dyHkumio: WaitForClearBuffer.

void WaitForClearBuf (void)
{
byte Stat;

asm

{
al:mov dx,0x3FD

in al,dx
test al, 0x20
jz al

a2:in al,dx
test al, 0x40
jz a2

}

Kagp oTBeTa OT cyeTyuka nepefaeTcss CYETYMKOM C 3adepXXKKOW, A0 3 MC OT MOMEHTa MpUHATWUS kagpa
3anpoca. [lna oxuaaHua kagpa oTBeTa He pekomeHayeTcsa umcnonb3oBatb,WinApi: Sleep( ), a ucnonb3oBaTb
OVERLAPPED cTpyKTypy 1 onpefensaTtb Nofy4YyeHne 0TBeTa OT CYeTYMKA CreayoLum KOgoM:

while (dwCommEvent !=EV RXCHAR)
{
int tik=::GetTickCount ();
::WaitCommEvent (DriverHandle, &édwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (: :GetTickCount() -tik) ;
if (TimeOut>100) break;
}

TimeOut — TaimayT Ha nony4eHve oTeeTa.

Mocne nepepaun kagpa oTBeTa CHETUMKY Heobxoauma naysa =1MC AnA NepeknioyeHns B pexunM npuema.
[ns oxuaaHusa Takke He pekomeHayeTcaucnonb3oBatbdyHkUmo WinApi Sleep( ).
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MpunoxeHue B.2 MNMporpammHo aoctynHble pernctpbl MTI-32
Tabnuya B.2 - [lpoepammHO OocmyriHbie peaucmpbl matimepa-cHemyuka MTJ1-32

3 ¥ &
Zxd3 a6 dopmat
£39 3 Q MyHKT MeHto HaumeHoBaHue napameTpa [nana3oH naMeHeHus
TE=Q g AaHHbIX
8¢ § o
Pernctp ngeHtudgmkaumm ngenms: %TD:)C (aHaeHme
03 0 SHORT CONFIG.35 | Mn.6ant - kog (Mogenb) nsgenusa 32 DEC, p p .
Cr.6aiiT - Bepcusi nporp. obecneverns 16 DEC 1020 HEX (no-6ait+o)
) ) 16 32 DEC (no-6antHo)
03 1,2,3 SHORT | --——mmeeeee- CoctosiHme anckpeTHbix Bxogos DI1, DI2, DI3
0= oTtkntoyeH, 1 — toye
03 /06 4,5 SHORT nggsgj:‘:ﬂ CocTtosiHme anckpeTHbix Bbixogos DO1, DO2 R BrTIOHeH
03 /06 6 SHORT | - CocTosiHue Tanmepa 0= BbIKIOYEH, 1 — BKINIOYEH
03 7 SHORT | -——-mome- Homep BkntodeHHoro DO ans CONFIG.11=0005 0-DO0O1,1-D02
03/06 8 SHORT | - CocTosiHMe cyeTumKa pecypca 0 — BbIKIHOYEH, 1 — BKIIOYEH
03/06 | 9,10 INT | e “3,";3:?:;”63 C:‘;;:VIM';E! (konmyecTBa) uMNyIibCoB G6e3
P 00000000 — 99999999
3HayeHne cymMuMpytoLLIero cHeTYmKa (KonmuyecTsa)
03/06 | 11,12 INT | e
MmnynbcoB 6e3 MacluTabupoBaHus
------- 13, 14 Peseps
03/06 | 15,16 INT ”ﬁgﬁg:‘:" Tekyluee 3HaueHve Taiimepa 00.00.00 — 99.99.99***
03/06 | 17,18 INT nﬁgﬁggsﬂ TekyLlee 3Ha4YeHNe cyeT4MKa pecypca 00.00 — 99.99***
03/06 | 19,20 INT TUNE.O3 3apaHve 1 cyetymka, TaxomeTpa, A gosaropa .
03/06 | 21,22 INT TUNE.04 3apaHue 2 cyeTymka,TaxoMeTpa, gosaTtopa 00000000 — 99999999
03/06 | 23,24 INT ”ﬁgﬁg‘;‘:” TekylLee 3afaHue Taiimepa 00.00.00 — 99.99.99
03/06 | 25,26 IN: S 3apanve 1 cuerymka; Taxomerpa, A fosatopa 6es3
MacLuTabrvpoBaHus
03/06 | 27,28 INT | e 3apaHue 2 cyeTumka, TaxomeTpa, Ao3atopa 6e3 00000000 — 99999999
mMacLuiTabypoBaHus
03/06 | 29,30 INT | el 3agaHve cyMMapHOro,cHETHMKA 1 CHeTYMKa nakeToB 6e3
MacLTabupoBaHust
Tekylune nokasaHua MTJI1-32 B pexvmMe nHamkaumm:
31, 32 MepenHas “Count” .
03/06 33, 34 INT naHens “Total” 00000000 — 99999999
35, 36 “F
0 — 3anpeuwjeHo,
03/06 37 SHORT | - Pa3speweHuenpospamMmupo8aHusi 1 — paspeweHo
03/06 | 38,39 INT TUNE.OO0 MacLuTtabHbI KO3 UUMEHT cHeTYMKa M Jo3aTopa 0.001 — 99999 999
03/06 | 40,41 INT TUNE.O1 MacLuTabHbI KoathdULMEHT TaxoMeTpa 1 pacxofomepa ’ ’
03/06 | 42,43 INT TUNE.02 3aaHne CyMMapHOro cyeT4MKa 1 cHeTYMKa NakeToB
03/06 | 44,45 INT TUNE.O05 [MpenycTaHOBMNEHHOE 3HAYEHMEe CHETUUKA 00000000 — 99999999
03/06 | 46,47 INT TUNE.06 FueTepeanc (TaxoMeTp, pacxoaoMep-A03aTop)
03/06 | 48,49 FLOAT BHayeHMe NoKanbHOro cHeTYnKa
flepeiias 00000000 — 99999999**
03/06 | 50,51 FLOAT naHernb 3HaueHne CyMMapHOro cyeTymka
------- 52, 53 Peseps
03/06 | 54,55 INT TUNE.O8 lMpomexyToyHoe 3agaHne Tanmepa (3agaHvie 1)
03/06 | 56,57 INT TUNE.09 3apaHve Tanmvepa (3agaHue 2)
00.00.00 — 99.99.99***
03/06 | 58, 59 INT TUNE.10 InvHa nmnyneca DI1 ansa pexuma Z
03/06 | 60,61 INT TUNE.11 OnvHa umnyneca DI2 ansa pexuma Z
0000 — oTknoYeHo
0001 — 3apaHue 1
03 /06 62 SHORT CONFIG.00 | 3apaHue BbIBOAMMOE Ha AWCNNEN AN peaakTUpoBaHNs 888§ : Sapative 2
npefycTaHoOBMEHHOe
3Ha4yeHne cYeTYnKa
0000 — OgHonoporoBbI
CYETUMK
0001 — OgHoNoOporoBhbIN
CYETYUK C CyMMMPOBAHNEM
0002 — [iByxnoporosbin
03 /06 63 SHORT CONFIG.01 | Pexum pabotbl MTJ1-32 CYETYUK C CyMMMPOBaHNEM

0003 — CyeTunk NakeToB
0004 — Tanwvep

0005 — TaxomeTp

0006 — OosaTtop-
pacxogomep
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[TpodomkeHue mabnuuybl B.2 — [TpoepammHo docmyrHbie peaucmpbl mativepa-cHemyuka MTJ1-32

T g
THIE
g ’% S| =28 ':’:HPHMb?; :i:'g HaumeHoBaHue napameTtpa [nana3oH 3MeHeHusi
Ix2| g
eEc©° &
0000 — yeTbIpexpaspsgHas
03 /06 64 SHORT CONFIG.02 | Pa3spsgHOCTb MHAMKaLMK 0001 — wecTtupaspsgHas
0002 — BocbMupaspsigHas
0000 — xxxx
03/06 65 SHORT CONFIG.03 MonoxeHue 3ansiToi cyeTymnka, npobera (pexumm 0001 — xxx,x
’ TaxomeTpa) 1 nokasaHui fo3aTopa 0002 — xx,xx
0003, — x,xxx
0000 = CymmupytoLmi
0001 — BbluutatoLuii
03 /06 66 SHORT CONFIG.04 | Pexum cyeTa 0002 — KomaHgHblit
0003 — NHamBumayanbHbIN
0004 — KsagpatypHbii
03/06 | 67 SHORT | CONFIG.05 | Peakums cueTuvka 0009~ pour curvana
— Cnag curHana
03706 68 SHORT CONFIG.06 (I;/I):::?;;waﬂ ONUTENbHOCTb MMYNbCa UMMYSIbCHOIO 0— 0100 [mc]
0000 -N
0001 -F
0002 -C
0003 - K
0004 — K-1
03/06 69 SHORT CONFIG.07 Pexum ynpaBneHusi BbIXOAHbIMW YCTPOUCTBaMU A4S 0005-P
: CYETHBIX PEXMMOB paboThI 0006 — Q
0007 - A
0008 — K-2
0009 -D
0010 -L
0011 -H
03/ 06 70 SHORT CONFIG.08 OnuTenbHOCTb MMNyrbea hOPMUPYEMOro OAHOKPaTHbLIM 0,0-999.9 [c]
) cpabartbiBaHem.Bbixoga DO1 ' ’
03/06 71 SHORT CONFIG.09 OnuTenbHOCTbL MMNYNLCa thOPMUPYEMOTO OAHOKPATHbBIM 0,0-999.9 [c]
) cpabaTtbiBaHueM Beixoga DO2 ’ ’
03/06 | 72 SHORT | CONFIG.10 | ®opmaT oToBpaxkaemoro BpeMeHy TaiiMepa ? - :::A"Z'CC
0000 - A
0001 -B
03 /06 73 SHORT CONFIG.11 |, Pexxum ynpaBReHuUsi BbIXOAHbIMU YCTPOMNCTBaMM TaiMepa 888% : E
0004 - F
0005-Z
03/06 | 74 SHORT | CONFIG.42 | Hanpasnewve cuera Taiivepa ggg? - CB;VMM”F’V””*E""'
— BblyuTatowmii
0000 — HL
Pekum ynpaBneHusi BbIXOAHbIMU YCTPONCTBaMU A1 0001 — H-HH
03 /06 75 SHORT CONFIG.13 paXOMeTpa 0002 — L-LL
0003 - AREA
0000 — Count
o 0001 — Count+F
03 /06 76 SHORT CONFIG.14 | Twn nHgukauum Onst cHeTYMKa, TaxomeTpa 1 Taimepa 0002 — Total+Count
0003 — Total+Count+F
0000 — XXXXXXXX
0001 — XXXXXXX,X
0002 — XXXXXX,XX
03/ 06 77 SHORT CONFIG.15 MonoxeHue 3anaTon 4ns nokasaHun TaxomeTpa u 0003 — XXXXX,XXX
' pacxopomepa 0004 — XXXX,XXXX
0005 — XXX, XXXXX
0006 — XX, XXXXXX
0007 — X, XXXXXXX
0000 — o 100 Hz
03/06 78 SHORT CONFIG.16 | CkopocTb cyeTa 0001 — po 3 kHz
0002 — po 50 kHz
03 79 SHORT " Cnon':iyeT s Mepwuop namepeHus TaxomeTpa, pacxogomepa-gosatopa | 0001 [c]
EOvHWLBI UsMepeHust BpeMeH ans TaxoMeTpa U1 0000 — cexyHpel
03/06 80 SHORT CONFIG.18 pacxoaoMepa 0001 — MUHYTBI
0002 — vacebl



https://lizantan.com/shop/mikroprocessornyy-taymer-schetchik-mtl-32

8-800-511-09-43
mlizantan@yandex.ru

LIZANTAN.COM

52
[TpodomkeHue mabnuuybl B.2 — [TpoepammHo docmyrHbie peaucmpbl mativepa-cHemyuka MTJ1-32
S g
THEE
g"% S| 28 ®opmar MyHkr HaumeHoBaHue napameTpa Anana3oH nameHeHus
i 5 AaHHbIX MeHIo
ges| =
03/06 81 SHORT CONFIG.19 | ®unbTp nokasaHumn TaxomeTpa 1 pacxoga 0000 — 0010 [c]
------- 82 Peseps
------- 83 Peseps
0000 - A
03/06 84 SHORT CONFIG.22 Pexum ynpasneHusi BbIXOAHbIMY YCTPONCTBaMU A4S 0001 -B
[osaTopa-pacxogomMepa 0002 -D
0003 =E
0001 — F+Count
03 /06 85 SHORT CONFIG.23 | Twn nHaukaumu ans gosatopa-pacxogomMmepa 0003 — F+Count+Total
0000 — MocTtosiHHO
0001 — dnckpeTHble Bxoada
0002 — Tavimep
03/06 | 86 SHORT | CONFIG.24 | Pexum paGoTsi cueTumka pecypca 0003 — DO1
’ 0004 — DO2
0005 — nckpeTHble
BbIxoAa
0006 — YcTaHoBKa
03/ 06 87 SHORT CONFIG.25 2/|4M:M(I)\/(I)aoj'ébele obopoTbl cyeTynka pecypca gnss CONFIG 0-1000
0000 — cbpoc ¢ nepeaHen
PaspelueHune cbpoca cymmapHOro cHeTymka ¢ nepegHem naHenu 3anpeLueH
03706 88 SHORT CONFIG.26 naHenmu 0001 — cbpoc c nepegHen
naHenu paspeLueH
0000 — cbpoc ¢ nepenHen
03/06 89 SHORT CONFIG.27 PaspelueHne cbpoca nokanbHOro.cyeTymka ¢ nepegHemn naHenwu sanpeLueH §
naHenm 0001 — cbpoc ¢ nepeaHen
naHenu paspeLueH
0000 — cbpoc ¢ nepeaHen
. . naHenu sanpeLueH
03/06 90 SHORT CONFIG.28 | PaspelueHue cbpoca.taivepa Cc nepegHern naHenm 0001 — C6pOC ¢ nepeaHeit
naHenu paspeLueH
0000 — 3anpeLyeH
03/06 91 SHORT CONFIG.29 | PaspelueHne aHanoroBoro Bbixoaa 0001 — paspelueH
03/06 | 92 | SHORT | CONFIG30 | o o ommioro ananorosoro oariana
KoHeuHoe 3HayeHne nokasaHui cHeTYmnKa, YTo 00000000 — 99999999
03 /06 93 SHORT CONFIG.31 o ’
cootBeTcTBYET 100 % BbIXOAHOrO aHANOroBOro cUrHana
03 04 SHORT CONFIG.32 TaMM-a_yT Kagpa 3anpoca B CUCTEMHbIX TakTax 0001— 0200
1 TaKT =250 MKC
03 95 SHORT CONFIG.33 | CeteBow agpec (Homep npubopa B ceTn) 0000 — 0255
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
03 96 SHORT CONFIG.34 | CkopocTb obMeHa 0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
03 97 SHORT AOT.01 3HauyeHne koaduumeHTa KannbpoBkN HaYana LWkanbl 00000 — 25000 (13579)
aHarnoroBoro Bbixoda
03 08 SHORT AOT.02 3HayeHne koadbuumeHTa KannmbpoBKN KOHLA LLKanbl 00000 — 25000 (19094)
aHarnoroBoro Bbixoda
03 99 SHORT AQT.00 3HayeHne aHanoroBoro BbIxoaa 0-99,9%
MpumeyaHus.

* B atux perncTpax HaxogAatca uenble OeCATUYHble 3Ha4YeHUusA 6e3 ydyeTa AdeuumManbHOro pasgenutens (3anﬂTOﬁ).

Hanpumep, ecnun B napameTtpe ykaszaHo 60,0, To B pernctpe Haxogutcs uucrio 600. [Ons nonyyvyeHusi peanbHOro 3Ha4YeHust
napameTpa HYXHO y4eCTb MOSIOXeHWe 3ansiToi, KOTOpoe BbICTaBNseTCst B peructpax 65 nnu 77 B 3aBUCMMOCTU OT U3MepPSIeMOro
napametpa.

** [1Ba pernctpbl OTBeYaloT 3a OOHO onpeferieHHoe 3HadeHue C MnaBaloLleil 3anaTon npeacTaBneHHoe B dopmate
FLOAT.

*** BpeMeHHble napameTpbl, NpeAcTaBneHHble B peructpe 6e3 deummanbHbiX pasgenuTenei. B 3asucumocTtn ot
BblOpaHHbIX eanHNL, nsmepermns Bpemenn (permctp 80) 6yayT npeacTaBneHbl B Y4MMCC UMW CCMC, TAE Y4 — Yacbl, MM — MUHYTbI, CC
— CeKyHAbl, MC — MUINMUCEKYHAbI.
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Mpunoxexune B.3 MODBUS npoTtokon
B.3.1 ®opmaTt kaxgoro 6anTa, KOTOpPbIA NPUHMMAETCA U NepenaeTcA KOHTPoNNepaMm crnenyroLwmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglwmn 6uTt nepenaeTcs nepsbIM.

Kagp Modbus coobuieHus cneaytoLuin:

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

Foe k<16 — konu4yecTBO 3anpaluvBaeMbiX pernctpoB. Ecnu B kagpe 3anpoca 3aka3aHo, bonee 16
perncTpos, cyetymk MTJ1-32 B oTBETE OrpaHnymMBaeT Nx KONMYECTBO A0 NepBbiX 16-Tn PEFNETPOB.

B.3.2 Device Address. Agpec ycTpoincTBa

Apnpecc koHTponnepa (slave-yctpoictea) B cetn (1-255), no kotopomy obpauiaetca SCADA cuctema
(master-ycTponcTBO) CO CBOMM 3anpocom. Koraa yaaneHHbI KOHTponnep nockbinaet CBOW OTBET, OH pa3mellaer
3TOT e (COBCTBEHHbIN ) agpec B 3TOM none, 4Tobbl master-ycTpocTBo 3Hano Kakoe slave-yCTponcTBO OTBEYaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKUMOHaNbHbIW KOA4 onepauumn

MTI1-32 nogaepxuBaeT cneayowmne pyHKUnn:

Function Code DyHKUMA
03 YUrteHne peructpa(oB)
06 3anuck B ogvH perncTp

B.3.4 Data Field. Mone nepepaBaembIX AaHHbIX

Mone paHHbIX coobueHuns, nocbinaemoro SCADA cucTemon yaaneHHOMY KOHTPOMMepy COAEPXUT
po6aBoyHO MHpopMaLmio, KoTopas Heobxoanma slave-ycTponcTBy onsa Aetanm3aunn dyHkumm. OHa BKNoYaeT:

® HayarnbHbIM agpec perncTpa n KonmyecTso PermeTpoB Ansa dyHkumm 03 (YTeHune)

® afpec permcTpa n 3HayeHue 3Toro peructpa ang dyHkumm 06 (3anuchb).

Mone AaHHbIX COOBLLEHMS], MOCHINIAEMOFQ'B. OTBET YAaneHHbIM KOHTPOSIIEPOM COAEPXKUT:
® KonnyecTBO GaiiT oTBeTa Ha pyHKUMIo 03 U coaepKMMoe 3anpallrBaeMblX PEMMCTPOB
® afipec perncTpa 1 3HaveHue 3Toro pervctpa ans gyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHUs KOHTPONIbLHOW CYyMMbI

3HayeHMe 3TOro Monsi - pe3yfbTaT KOHTPOSS C MOMOLLbI LIMKIMYeckoro m3bbiTodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua  cooblieHnst (address, function code, data) nepepatowee ycTpoicTBo
paccuutbiBaeT CRC ko 1 noMmellaeT ero B KoHel, coobueHusi. MpuemHoe ycTpoiictBo paccunTbiBaeT CRC kog
NpuHSATOro coobuleHns nicpaBHUBaAET ero ¢ nepeaaHHelMm CRC kogom. Ecnn CRC koa He coBnagaeT, 9To o3Ha4YaeT
YTO MMEEeT MeCTO KOMMYHUKaLUMOHHas olmnbka. YCTPOWCTBO HEe BbINOMHAET AENCTBUA U HEe JaeT OTBET B criydae
o6HapyxeHus CRC olmbkn,

NocnepoBatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) eamHmuamu (FFFFh).

. Uckniovatowee W ¢ nepebivn 8 61T Garita cooblieHus n cogepxumoim CRC peructpa.
{CpBur pesynbTaTta Ha OAMH OMT BNpaBso.

. Eenu. cosuraemoiin 61t = 1, nckniovarowee UMW cogepxxumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnu casuraembii GUT Hynb, NOBTOPUTL Liar 3.

. MoBTopATH Wwaru 3, 4 n 5 noka 8 coBuros He ByayT MMETb MECTO.

. Ucknirovatowee I co crnepytowmmn 8 6ut Ganta coobuieHusa n cogepxumbim CRC pernctpa.
. MoBTopATL Warvn ot 3 oo 7 noka Bce 6anTbl coobLeHNs He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSIbHOW CYMMBbI.

O©COoONOOOBRWN-

Korga CRC pa3smelaeTcsl B KoHUe coobuieHns, mnaawmuii 6ant CRC nepeaaetcs nepsbiM.
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MpunoxeHue B.4 MNMpumep pacyeta KOHTPONbLHOMU cyMMbl (CRC)

Agnpec ycTporictea 06, onepauus uteHue (kog 03), HayanbHbIi pernctp 0008, uncno permuctpos 0001

Device address 06, read (03), starting register 0008, number of registers 0001

PacueTt koHTponbHon cymmbl. CRC Calculation

Function code

Load 16 bit register to all 1
First byte is address 06
Exclusive OR
1st shift

A001

Exclusive OR
2nd shift

AO001

Exclusive OR
3rd shift

A001

Exclusive OR
4th shift

5th shift

AO001

Exclusive OR
6th shift

7th shift

A001

Exclusive OR
8th shift
Second byte Read 03
Exclusive OR
1st shift

2nd shift

3rd shift

A001

Exclusive OR
4th shift

5th shift

A001

Exclusive OR
6th shift

7th shift

8th shift

Third byte Starting reg 00
Exclusive OR
1st shift

2nd shift

AO001

Exclusive OR
3rd shift

AO001

Exclusive OR
4th shift

40.41

A001

Function code

Exclusive OR
5th shift
A001
Exclusive OR
6th shift
A001
Exclusive OR
7th shift

8th shift

Two byte (16 bit) Register
HB L

Overflow
Bit

1111 1111 1111 1111

0000 0110
1111 1111 1111 1001
0111 1111 1111 1100
1010 0000 0000 0001
1101 1111 1111 1101
0110 1111 1111 1110
1010 0000 0000 0001
1100 1111 1111 1111
0110 0111 1111 1111
1010 0000 0000 0001
1100 0111 1111 1110
0110 0011 1111 1111
0011 0001 1111 1111
1010 0000 0000 0001
1001 0001 1111 1110
0100 1000 1111 1111
0010 0100 0111 1111
1010 0000 0000 0001
1000 0100 0111 1110
0100 0010 0011 1111

0000 0011
0100 0010 0011 1100
0010 0001 0001 1110
0001 0000 (1000 1111
0000 1000 0100 . 0141
1010 0000 0000< 0001
1010 1000 01000 0110
0101 0100 0010 0011
0010 41010, 0001 © 0001
1010 0000 0000 0001
1000, 1010 0001 0000
0100 0101 0000 1000
0010 0010, 1000 0100
00010001 0100 0010

0000 0000
0001 »0001 0100 0010
0000 1000 1010 0001
00000100 0101 0000
1010 0000 0000 0001
1010 0100 0101 0001
0101 0010 0010 1000
1010 0000 0000 0001
1111 0010 0010 1001
0111 1001 0001 0100

1010 0000 0000 0001
Two byte (16 bit) Register
HB LB

1101 1001 0001 0101
0110 1100 1000 1010
1010 0000 0000 0001
1100 1100 1000 1011
0110 0110 0100 0101
1010 0000 0000 0001
1100 0110 0100 0100
0110 0011 0010 0010
0011 0001 1001 0001

0

o oo

Overflow
Bit

1
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Fourth Byte 08 0000 1000
Exclusive OR 0011 0001 1001 1001
1st shift 0001 1000 1100 1100 1
A001 1010 0000 0000 001
Exclusive OR 1011 1000 1100 1101
2nd shift 0101 1100 0110 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1100 0110 0111
3rd shift 0111 1110 0011 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1110 0011 0010
4th shift 0110 1111 0001 1001 O
5th shift 0011 0111 1000 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0111 1000 1101
6th shift 0100 1011 1100 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1011 1100 0111
7th shift 0111 0101 1110 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 1110 0010
8th shift 0110 1010 1111 0001 O
Fifth Byte 00 0000 0000
Exclusive OR 0110 1010 1111 0001
1st shift 0011 0101 0111 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 0111 1001
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101 0101 110 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 0101 1111
4th shift 0110 1010 “ 1010" 1111 1
A001 1010 0000 0000/ 0001
Exclusive OR 1100 1010 1010 1110
5th shift 0110 0101 01017, 0111 O
6th shift 0011 40010. 1010° > 1011 1
A001 1010 4 0000 », 0000 0001
Exclusive OR 1004, 0010 1010 1010
7th shift 0100 “»1001 0101 0101 O
8th shift 0010 0100 1010 1010 1
A001 10100000 » 0000 0001
Exclusive OR 1000 0100 1010 1011
Sixth Byte 01 0000 0001
Exclusive OR 1000 0100 1010 1010
1st shift 01000»,0010 0101 0101 O
2nd shift 0010 0001 0010 1010 1
A001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow
HB LB Bit
Exclusive OR 1000 0001 0010 1011
3rd shift 0100 0000 1001 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1110 0000 1001 0100
4th shift 0111 0000 0100 1010 O
5th shift 0011 1000 0010 0101 O
6th shift 0001 1100 0001 0010 1
A001 1010 0000 0000 0001
Exclusive OR 1011 1100 0001 0011
7th shift 0101 1110 0000 1001 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1110 0000 1000
8th shift 0111 1111 0000 0100 O

CRC code 7 F 0 4
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MepenaBaemoe coobuieHune. Transmitted Message:

NUMBER OF REGISTERS
00 01

CRC
04 7F

DEVICE ADDRESS | FUNCTION CODE
06 03

STARTING REGISTER
00 08

F'one «NUMBER OF REGISTERS» <16 — konu4ecTBO 3anpaluMBaeMbiX permcTpoB. Ecnv B kagpe 3anpoca
3akasaHo Oonee 16 peructpoB, cyetunk MTJI1-32 B OTBETe oOrpaHuM4MBaeT WUX KONUYECTBO A0 MNepBbiX 16-Tu
perucTposB.

Mpumep pacyeTa KOHTPOJNILHOM CyMMbI Ha A3bike CU

Example of CRC calculation in "C" language

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 countér
while ( bit_counter < 8 )

if ( crc & 0x0001 )

{
crc >>= 1; /7 shift to the right 1 position
crc = O0xA001; Z// crc XOR with O0xA001
}
else
crc &>=1; // shift to the right 1 position
}
bit_counter++; // increase counter
}
number_byte--; // adjust byte counter
}
return (crc); // final result of crc
}
MpunoxeHue B.5 ®opmat komaHAa
YTteHue Heckosibkux peructpoB. Read Multiple Register (03)
Cnepgytowmn 4HopmaT Mcronb3yeTcs Ans nepedayy 3anpocoB OT KOMMblOTepa W OTBETOB OT yAaneHHOro
KOHTpornnepa.

3anpocdycTtporctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1.BYTE 1BYTE HB LB HB LB LB HB
OTBeTt ycTponcTea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

fne «NUMBER OF REGISTERS» n n <16 — konn4ecTBO 3anpawimBaeMbiX pernctpoB. Ecnv B kagpe
3anpoca 3akasaHo 6ornee 16 pernctpos, cyetynk MTJ1-32 B oTBETE OrpaHMYMBaAET UX KONIMYECTBO 40 nepBblx 16-Tu

perncTpos.
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INlucT pernctpaumm nameHeHnn

O HOMOPOroBOro cHeT4nKa

Bcero
Homepa nuctos (cTpaHuu) AMCTOB 5
Vam B Ne Bxogsawwmin Ne conposoxagato- Moan Nata
: [OKYMeHTa Liero JOKyMeHTa 1 aata ’
Name- 3awme- Ho- HOKyMEH
HEHHbIX | HEHHbIX BbIX Te

1.01 61 ver. 32.01 [o6asneHo onncaHue paboTbl KCA 27.04.05
MTJ1-32 B pexxume TaxomeTpa.
McnpaBneHbl HEeTOYHOCTK.

1.02 67 ver. 32.02 [o6asneHa Tabnuua KCA 06.06.05
peructpos MODBUS.
MosiBunace mogens MTJl-32 ¢
aHarnoroBbIM BbIXOAOM.

1.03 75 ver. 32.03 [HonuncaHo koHurypupoBaHmne KCA 23.06.05
MTJ1-32 B oTAENbHbIX
pexvmax pabotsl. IameHeHa
cTpykTypa PO

1.04 75 ver. 32.03 M3meHeH amanasoH pabounx Ponuk 23.07.2007
TemnepaTtyp. YCTpaHeHb!
oLmnbkn

1.05 75 ver. 32.13 OBBb 02.06.08

1.06 58 ver. 32.16 MNonHocThio NnepenucaHo PE OBb 11.05.10
cornacHo Hosow Bepcun 20

1.07 59 ver. 32.21 McnpaBneHbl owWnoKu. OBbB 16.11.10
M3meHeHa Hymepaums knemm
paszbema X3. [lobaeneHo
CXEMY pasmelLLeHus
nepeMblyek:

1.08 59 ver. 32.22 VcnpaBneHa owunbka OBB 14.06.12
MOAKIYEHNS TPAH3UCTOPHBIX
BbIXOJOB

1.09 60 ver. 32.22 OTpenakTMpoBaH pUCYHOK Tykawyk 20.08.12
B.1.1 n nobaeneH pucyHok P.O
b.1.2

1.10 60 ver. 32.22 WcnpaeneHo nogknioveHne Tykawyk 04.09.12
nuTaHnsa Ha pucyHke b1.1, P.O

1.11 62 ver. 32.22 M3meHeH koa 3akasa. Conynsik 29.08.13
OTpenakTnpoBaHo P3. B.M.

1.12 62 ver. 32.26 M3ameHeHa cxema Conynsk 23.1.13
noakntoyeHus ansa 24B n 36B. B.M.
MameHeHa annapaTtHas YacTb
NS KBagpaTypHOro Aartyuka..

1.14 57 ver. 32.27 [ob6aeneH pexum NO ans Mapwkot | 10.10.2014
KBagpaTypHOro 0.A.
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