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HacTosillee pykoBOoACTBO MO 3KcnfyaTauuMum npeaHasHayeHo AN O3HaKkoMIeHus noTpebutenen ¢
HasHayeHneMm, MoAensiMu, MPUHUUMOM [OEWCTBUSA, YCTPOWCTBOM, MOHTaXOM, 3JKCnnyaTaumen u obcnyxvBaHuem
TalMepa-cuyeTyMKa MukponpoueccopHoro MTJ1-32H (B ganbHenwem cuetunk MTI1-32H).

BHUMAHMUE | Mepen vcnonb3oBaHWEM U3Lenusi, NoXxarnyicra, 03HaKOMbTECH
C HaCTOoSLLMM PYKOBOACTBOM MO 3Kcnnyataumm cdetynkos MTJ1-32H.

MNpeHebpexeHne Mepamu NPefoCTOPOXHOCTM W MpaBunamm
3KcnfyaTaumMm MOXeT CTaTb MPUYMHON TpaBMUPOBaHUShepcoHana unm
nospexaeHnsa obopynosaHus!

B cBA3M C nocTosHHOW paboToW 0 COBEPLLUEHCTBOBAHWIO
n3penvs, noBblLIaroLWen ero HaAEeXXHOCTb " ynyyliaroLen

XapakTepUcTukn, B KOHCTPYKUUIO MOTYT ObITb BHECEHBI HE3HAYMTENbHbIE
NU3MEeHeHUd, He OTpaXXeHHble B HacTodALlleM U3gaHnu.

Cornal.uel-wm, NpuUHATbIe B AaHHOM pyKoBOACTBe

B HaumeHOBaHMAX napamMeTpoB, Ha PWUCYHKAaX, NpU LMMPOBBIX 3HAYEHUSIX M B TEKCTE MWCMOMb30BaHbI
coKpalleHust u abbpeBmaTyphbl (CM. Tabnuuy 1), 03HavaroLLme cnegytoLlee:

Tabnvua 1 - CokpaleHus n abbpesnatypebl

AGbpesuarypa NMonHoe HaumeHoOBaHue 3HauyeHue
(cumBon)

PV Present Value Tekyllee 3Ha4YeHne U3MEPEHHON BENNYUHbI
SP Set Point 3afaHue cyeTynky / Tanmepy / TaxomeTpy / gosatopy
Tt Time Bpems, uHTepBan BpeMeHu
DI Discrete Input HAunckpeTHbI BBOA
DO Discrete Output JunckpeTHbIn BbIBOA
RST Reset C6poc
CP Count input CyeTHbIN BXOA

1. OnucaHne Tanmepa-cyeT4YmnKa

1.1 HasHa4yeHune Tanmepa-cyeTUMnKa

Cyetunkn MTI-32 npencTaBnsadTy coboi HOBbIA KNAcC COBPEMEHHbIX LMdPOBbIX TaiMepoB-CHETYMKOB
ONCKPETHO-UMMYNbCHOIO . AENCTBUA C  OWCKPETHBbIMW  BbIXOAHBIMW  YNpaBnsloWmMMK  curHanamu.  Cyetyumku
NPUMEHSIOTCA ANa YnpaBieHns AeproaNYEeCcKMMN U HeNnpepbiBHO-ANCKPETHBIMWU TEXHOMOMMYECKMMUN npoLieccamm
pasnuyHbIX OTpacnel MPOMbLILMEHHOCT B KayecTBe LUMPOKOMYHKLMOHAMbHBIX MHOMOPEXUMHBIX TanMepoBs-
cyeTunkoB. OmuuyumensHol ocoebeHHocmblo cyeTumka MTJI-32H saBnseTtca Hanuumne 4YeTblpexypOBHEBOM
ranbBaHNYECKON N30nALMM Mexay Bxogamu, BbIXOAaMu, UHTEPMENCOM U LIEMbIO MUTaHKS.

CueTumKk npegHasHaueH kak Ansi aBTOHOMHOro, Tak M Ansl KOMMNEKCHOro mcnonb3oBaHus B ACYTI B
HepreTuke, MeTanyprum, XMMUYECKON, NULLIEBON 1 APYTUX OTPaCAX NPOMBILLIIEHHOCTU U HAPOAHOM XO3SNCTBE.

Cuemyuk MTJ1-32H npedHa3Ha4yeH:

® Ansi U3MepeHNs BXOAHOro rsnyeckoro napameTpa (4nMTenbHOCTU MPOLECCOB BO BPEMEHM, KOMYeCcTBa
060pOTOB PasnNMYHbIX MEXaHNM3MOB BpALLEHUs, KOMYecTBa LTYK, €ANHWUL, WU NapTui BbiNyCKaeMow NPOAYKLUK,
pacxoda >KMOKOCTEN, [rasoB, ChbiMy4sX MaTepuanos, KOMMYecTBa MWMMYMbCOB OT KOHTAKTHbIX, ONTUYECKMX,
WHOYKTUBHBIX, €MKOCTHbIX W ApYrux AaTyukoB u T.4.), o6paboTku, n oTOBpaeHMs ero TeKyLero 3HayeHus Ha
BCTPOEHHOM BOCbMMPa3psaaHOM LMPOBOM MHAMKATOPE,

® CYeTuMK (OpMUPYET BbLIXOAHbIE AUCKPETHbIE CUrHambl YNPaBneHUs BHELUHUMW WCNOMHUTENbHbLIMU
ycTponcTeamy, (OpPMMPOBaHWE pPasfnUYHbIX BPEMEHHbIX WHTEpPBarioB WM HEKOTOPOW MOCrenoBaTernbHOCTU
MUMNYNbCOB LMKIMYECKOE WNW OAHOKpaTHOe, Bblgaya YNpaBRsoWMX OUCKPETHbIX CUIHANoOB pPasfuyHbIX Mo
napameTpam ¥ ANUTENbHOCTU B COOTBETCTBUM C 3adaHHOM Mofib3oBaTenemM nornkon paboTbl N pexumamn paboThbl
cyeTyyKa.
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1.2 O603Ha4YeHne Tanmepa-cyetTunka MTJ-32H

O603HayeHue npu 3akKase: MTJ1-32H-01-02-03-U,

roe:
01 — KoA BbIXOAHOro yCTpoMcTBa 1-ro kaHana:

P — pene

K — TBeppoTensHoe pene

T — TpaH3UCTOp (OTKPBITHIN KOMNMEKTOP)
W1 — aHanorosbin Bbixoa 0/4-20 MA
W2 — aHanorosbIn Bbixoa 0-5 MA.

02 — koA, BbIXOAHOro YCTPOMCTBA 2-ro KaHana:

P — pene
K — TBepgotensHoe pene
T — TpaH3UCTOP (OTKPbLITHIN KOSNNEKTOP)

03 — koA HanpsKeHUs BXOAHbIX CUTHANoOB:
05 - HanpsbkeHWe BXogHOro curHana 5B

12 - HanpskeHWe BxogHOro curHana 12B

24 - HanpsbkeHne BXOOHOro curHana 24B

U - Hanps)keHue NUTaHus:

220 - 220B nepemeHHOro Toka

24 - 24B nocTOSAHHOIO TOKa
36 - 36B NOCTOAHHOrO ToKa

Hanpumep, 3akazaHo cyemyuk: MTJ1-32H-P-T-05-220

an 3TOM M3roTOBJIEHUIO N NOCTaBKe I'IOTpe6VITeJ'|}0 NOANEXUT:

1) MukponpoueccopHbIv Tanmep-cHeTunk MTJ1-32H,

2) Bbixog auckpeTHbii DO1  koa P — peneiiHbii BbIXoa,

3) Bbixopg anckpeTHbii DO2  kop T — TpaH3NCTOPHbLIN BbIXOA,
4) HanpsixeHue BxogHoro curHana kog 05 — 5B,

5) HanpspkeHve nutanus kop 220 — 220B

MpumeuaHue.

AHarnoroBbIi BbIXOA, B ponun BbIXOOAHOroO yCTpOVICTBa MOHTUPYETCA TOJNbKO Ha I'IepBbIVI KaHasn, Ha BTOpPOM KaHane npu

3TOM BO3MOXEH 3aka3 noboro u3 uncna octanbHbIX UCMOMHUTENBHbBIX yCTpOVICTB.

1.3 TexHMUYeCKMe XapaKTepUCTUKN Tanmepa-cyeTumKa

1.3.1 IuckpeTHble BXOAHbIE CUTHanbI

Tabnuua 1.3.1 - TexHu4eckue xapakTepucTkm AUCKPETHbIX BXOAHbIX CUrHANoB

TexHu4eckasi XapakTepuctuka

3HayeHue

KonunyectBo AVNCKPETHbLIX BXOA40B

3

CurHan norudeckoro "0" — coctosHne QTKIMKOYEHO
CwurHan nornyeckon'1" — coctoaHe/BKITKOYEHO

0-7B, oTpuuaTenbHOM UNN NONOXUTENbHON NONSAPHOCTU
18-30B, oTpuLaTenbLHON UK NONOXUTENBHOW NOMSAPHOCTH

MakcumanbHas yacrora,.crefoBaHus MNynbCoB 50 kl'y
MuvHuManbHasa ANMTeNbHOCTL BXOAHOIO MMNyNbCca 10 MkC
BxopHon Tok (noTpebneHve noBxoay) , He bonee 10 mA

[anbBaHW4eckas pasBA3Ka AUCKPETHbIX BXO40B

Bxoabl cBsizaHbl B rpynny U3 Tpex BXoAoB U ranbBaHU4eCKU
M30J1MpoBaHbl OT BbIXO40B U OCTallbHbIX uenen
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1.3.2 luckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUrHanbI

1.3.2.1 TpaH3UCTOPHbLIN BbIXO

Tabnuua 1.3.2.1 - TexHn4eckme xapakTepUCTUKM ONCKPETHBIX BbIXOAHbLIX CUrHANOB. TPaH3UCTOPHbIV BbIXOS,

TexHu4veckasi XapakTepucTuka

3HayeHue

KonunyectBo ANCKPETHbIX BbIXO40B

2

Twvin BbIXOAA

OTtkpbiThii kKonnekTtop (NPN TpaHancTopa)

MakcumanbHoe Hanps>XeHne kKoMmmyTauuu, He bonee

40 B noCTOsiHHOrO TOKa

MakcuManbHbI TOK Harpy3ku Kakgoro Bbixoaa, He Gonee

100 mA

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BbIXO40B

Bbixoabl pas3BA3aHbl MeXay cobol 1 ranbBannyecku
MN3051MpoBaHbl OT BXOAOB N OCTallbHbIX uenen

CwurHan norudeckoro "0"
CwvrHan nornyeckon "1"

Pa3oMKkHYTOe COCTOsIHME TPaH3UCTOPHOTO Kikoya
3aMKHYTOe COCTOsIHWE TPaH3VCTOPHOTO. KIoya.

MwuHManbHasa annHa BbIXOOAHOIo mMmnynbca

0,1c

Bug Harpysku

AKTMBHAs, MHAYKTVMBHAsS

1.3.2.2 PenenHbIN BbIXOA4, NPU HaNIMuMKM B 3aKa3e perieHbIX BbIXOAHbLIX YCTPOUCTB

Tabnuua 1.3.2.2 - TexHU4eckne XxapakTePUCTUKN AUCKPETHBIX BbIXOAHbLIX CUrHanoB. PefnenHbIN Bbixod

TexHU4YecKkas xapakrepucTuka 3HavyeHue
KonunyecTBo AMCKPETHbIX BbIXOA0B 2
Twvn BbIxOAa MepekntoyatoLine KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMyTaLumn nepeMeHHOro 220B
(OencTBytoLLiee 3Ha4YeHME) NN NOCTOSIHHOIO TOKa
MakcumanbHbI TOK Harpy3ku Kaxaoro Belxoga, He Gornee 8 A

CwrHan nornyeckoro "0"
CwvrHan nornyeckon "1"

PaSOMKHyTOG COCTOAHNE KOHTaKTOB pene.
38MKHyTO€ COCTOAHME KOHTaKTOB perne.

MuHManbHasa annHa BbIXOAHOro mMmnynbca

0,1c

Bug Harpy3ku

AKTVBHAS, MHOYKTBHasA

1.3.2.3 Bbixop — TBepAoTeNnbHble (HE MEXaHU4YECKUE) pene

Tabnuua 1.3.2.3 - TexHnyeckme xapakTepuCcTUKM ONCKPETHbLIX BIXOAHbLIX CUrHanoB. Beixog — TBEpAOTENBHOE pEre.

TexHU4YecKasa xapakrepucTuka 3HayeHue
KonnyecTBo AMCKPETHBIX BbIXOLOB 2
Twvin BbIXxoAa 3aMblKatoLLMe KOHTaKTbl pene
MakcmmarnbHoe HanpskeHue KOMMyTaummn NepeMeHHoro 40B

(OencTByloLLiee 3Ha4YeHWE) NN NOCTOSIHHOIO TOKa

MakcumanbHbI TOK Harpy3ku Kaxaoro Belxoga, He Goree

0,5(AC) nepeMeHHOro Toka,
0,5(DC) nocTosiHHOro Toka

CwurHan norudeckoro "0"
CwurHan normyeckon "1"

Pa3oMKHYTOe COCTOsIHME KOHTaKTOB perne.
3aMKHYTOe COCTOsIHWME KOHTaKTOB pere.

MuHUManbHas AnvHa BbIXOQHOTO nMmnynbca

0,1¢c

Bug Harpysku

AKTMBHAs, MHAYKTVMBHAsS

1.3.3 AHanorosbIN BbIXOAHOW cUrHan

Tabnuua 1.3.3 - TexHu4eckre XxapakTepuUCTVKM aHanoroBbiX YHUULMPOBAHHBIX BbIXOAHbBIX CUTHaNoB

TexHu4yeckasi XapakTepucTtuka

3HayeHue

KonnyecTtBo aHanoroBbix BbIXO40B

1

Tun BbIXOAHOIO aHanoroBOro curHana

YHudpmumposaHHble FTOCT26.011-80
OT1 0 MA go 5 mA, RH <2000 Om
OT1 0 MA go 20 MA, RH <500 Om

Ot 4 MA po 20 MA, RH <500 Om

PaspeLuatowasi cnocobHocTb LIAT

16 paspsgos

lMpenen gonyckaemMon 0CHOBHOW NpUBEAEHHON MOrPELLHOCTU
dopM1pOBaHUS BbIXOQHOMO CUrHana nocne kannbposku, He bonee

0,2 %

3aBMCUMOCTb BbIXO[HOIO CUrHamna oT CONpPOTUBMEHNS Harpy3kun, He 0,1 %

bonee

BnusHve TemnepaTypbl OKpyxatoLiel cpeabl, He Gonee

0,04 %/°C

HanmeeHwe BHELWHEero UICToOYHMKa nuTaHna

HectabunusuposaHHoe, (20-28)B nocTosiHHOro Toka
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1.3.4 NMNocnepoBaTenbHbIN NHTepdenc RS-485

Tabnuua 1.3.4 - TexHNYeckne xapakTepuUcTUKM NocnefoBaTenbHoro nHtepdenca RS-485

TexHU4Yeckasi XapakTepucTuka

3Ha4yeHue

KoHdpurypauum cetu

MHoroToyeyHas

KonunyectBo npuemMonepenaTt4ynkos

32 Ha 0OHOM CEermMmeHTe

MakcumanbHas anvHa nMHum B npegenax
OQHOro cermeHTa cetun

1200 meTpos (4000 dpyToB)

Konn4ecTBo aKTMBHbIX nepegaryvkos

1

MakcrmanbHoe KOJIMYeCcTBO Y3oB B CETU 255

XapakTepucTtuka 62,5 kout/c 1200 m

ckopocTb 0bMeHa/AnvMHa NHUK cBsA3u 375 kbut/c 300 m

(3aBMCUMOCTb 3KCMOHEHLManbHas): 2400 kbut/c 100 m
10000 kbuTt/c 10m

lpumeyaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCronb308amb 3KpaHUPOBaHHbIE 8UMbIE 1apkbl.

Twun npvemonepenaTynKkoB

OunddepeHumanbHbIin, NOTeHUManbHbIn

Bug kabens

BuTas napa, akpaHMpoBaHHas BUTas napa

[anbBaHV4eckasi pa3Bsi3ka

MHTepdenc ranbBaHN4eckn U30MMpoBaH OT BXOAOB-BbLIXOLAOB U OCTamnbHbIX
uenen

[MpoToKkon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

NS KOHGUIyprpoBaHUs cYeTYMKay AN MCMOoNb30BaHUA B Ka4ecTBe yaaneHHoro
KOHTponnepa npv paboTe B COBPEMEHHbIX CETSX ynpaBrieHust u cbopa
nHdopmaummn (Npuema-nepegadv KomaHa 1 AaHHbIX)

1.3.5 dnekTpuyeckue gaHHbIe

Tabnuua 1.3.5 - TexHNYECKME XapaKTEPUCTMKM 3NEKTPONUTAHUS

TexHu4Yeckasi XxapakTepucTuka

3Ha4vyeHue

SnekTponuTaHue (NOAKMNoYEHNE K CETK):
- MOCTOSIHHOTO TOKa
- MepeMeHHOoro Toka

oT 12B po 36B
oT 100B po 242B, 50y

MoTpebnsiemas molHocTb no ~220B, He

bonee 5BA
Tok noTpebneHuns ot cetn 24B, He Gonee 140 mA
Tok noTpebnenns ot cetn 36B, He Gonee 150 mA

3awmTta gaHHsX

EEPROM, cerHetoanektpnyeckas NVRAM

MNopgkntoyeHue

C 3agHel CTOPOHbI CHEeTYMKA C MOMOLLLbIO Pa3beEMOB — KINEMM.

1.3.6 Kopnyc. YcnoBusa akcnnyarauum

Tabnuua 1.3.6 - YcnoBus akcniyataumm

TexHMYeckasa xapakrepucTuka 3HayeHue
Kopnyc (BxLLXI):
MT-32H 110 x 106 x 58 mMm
MoHTaxHas rnybuHa 63 Mm
Kpennexve kopnyca Ha DIN-peniky

Temnepatypa okpyxatoLen cpepl

oT muHyc 40 °C go 70 °C

KnumaTtuyeckoe ncnonHeHme

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

ATmocdepHoe faBneHne

ot 84 oo 106,7 klMa

Bnbpauus ¢ YyacToTon go 60 Ny c amnnutygov go 0,1 mm
MomeLleHve 3aKpbiTOe, B3pbIBO-, NOXapobesonacHoe
CreneHb 3aWwuThl IP30;

Macca , He 6onee 0,35 kr
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1.4 O6bem noctaBku cueTynka MTN-32H

Tabnuua 1.4.1 - O6bem noctaBku cyeTynka MTJ1-32H

0603Ha4YeHne HanmeHoBaHue usgenus Kon. MpumeyaHue
MPMK. 468383.001 MukponpoueccopHbIv Taimep-cyeTumk MTI1-32H 1 CornacHo 3akasy
NMPMK.468383.001P3 PykoBoacTBo Mo akcnnyataumm 1
(13 pacueTta - 1 ak3eMnnsp Ha 1-4 n3genusa Npy NocTaBke B OOWH
afpec)
MPMK.468383.001INMC Macnopt 1
734-203 Pa3sbem ceTteBon 1 TOSIbKO A151 CYETYMKa C
nuTanvem 24B
232-109/026-000 Pa3bem ans noakntoyYeHnst BHELUHUX BXOAHbIX M BbIXOOHbIX Lienem 2
232-106/026-000 Pasbem ans nogknioveHns BHELLIHMX BXOAHbIX U BbIXOAHbIX Lienen 1 TOMBKO OS5 CYETYMKA C
nuraHuem 24B
231-131 Pblyar MOHTaXHbIN ANs Knemm 1
734-230 Pblyar MOHTaXHbIV 418 KNeMM NUTaHus 1 TOMbKO A5si cYEeTYMKa C

nutaHvem 24B

1.5 Cpe,CICTBa n3MepeHus, MHCTPYMEHT U NpUHaanexxHocTu

1.5.1 TepeyeHb cpeAcTB WM3MEPEHWUs, MHCTPYMEHTa W MNPUHAANEXHOCTeN, KoTopble Heobxoaumbl Npu
akcnnyatauum cyetymka MTJ1-32H, npuBeaeHsl B Tabnvue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb cpeAcTB U3MEPEHMWS, MHCTPYMEHTa W NpUHaANeXHOCTEN, KoTopble HeobxoauMbl Mpu aKchnyaTauum
cyetymka MTJ1-32H

HavmeHoBaHWe cpeacTB U3MEPEHUS!, UHCTPYMEHTA U H
N a3HayeHue
NpUHaANEXHOCTEN

1 BonbTmeTp yH1BepcanbHbin L300 V3amepeHune BbIXQQHOrO CUrHasma v KOHTPOSb HanpsKeHUs! NMTaHNs
2 MarasuH conpoTtuneHui P4831 3agaTyuk curHana
3 OucbdepeHumanbHbin BonbTMeTp B1-12 3agarynk curHana u M3MepeHue BbIXOOHOro curHana
4 MeraommeTtp $4108 3mepeHue conpoTMBIEHUS U30NALMK
5 MyHUET MeanLMHCK1IA [lpoBepka Ka4ecTBa MOHTaxa
6 OtBépTKa Pasbopkakopnyca
7 Msirkasi 6513b Q4ncTka OT MbiNn U rps3v

1.6 MapkupoBkKka 1 nnoméupoBaHue

1.6.1 MapkupoBKka cyeTumka BblnonHeHa cornacHo MOCT 26828 Ha Tabnuyke c pasmepamu COrmacHo
FOCT 12971, koTopas Kpenutcs Ha 6OKOBOW CTEHKe KOpRyca CYeTumKa.

1.6.2 Ha Tabnuyke HaHeceHbl Takne 0003Ha4YeHns:

a) TOBapHbIN 3HaK NpeanpuUaTUs-M3roTOBUTENS;

6) HaMeHoBaHWe cYeTYKa;

B) ycroBHoe 0603HayeHue;

r) o603Ha4YeHne UCNONHEHUs;

[) NOpsiAKOBbIA HOMEP CYeTHMKA MO CUCTEME HYMepaLun NPeanpuaTUS-U3roToBUTENS;
€) rog v KBapTamun3roToBneHus;

1.6.3 TnomBmpoBaHne cyeTYMKa NpeanpUATUEM-U3rOTOBUTENEM MPW BbiNycke W3 NPOU3BOACTBA He
npeaycMoTpeHo.

1.7 YnakoBKa
1.7.1 YnakoBka cuerumka cootBeTcTByeT TpeboaHusm FOCT 23170.

1.7.2°CyeTumk(B COOTBETCTBMU C KOMIMIIEKTOM MOCTaBKU ynakoBaHO COIMacHO YepTexamM npeanpunatTuna-
n3rotosuTend.

1.7.3 CYeTuMK B TPAHCMOPTHOW Tape TPaHCMOPTUPYETCS MENKMMMK OTMPaBfEHNAMU XKENe3HOO0POXKHbLIM
TPAHCNOPTOM (KPbITbIMW BaroHamu) unu Apyrum BMaoM TpaHcnopTa.

1.7.4 CyeTtunk nopsepxeHo KoHcepsauum cornacHo NOCT 9.014 gna rpynnel -1, kateropum n ycrnosun
XPaHEHWsI U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTpPeHHeW ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTPEOMTENBLCKON Tapbl MPUMEHSIIOTCA KApPTOHHBLIE KOPOOKM M3 roppMpoBaHHOrO kKapToHa
cornacHo OCT 7376 1 MeLuKn U3 NONNITUIIEHOBOW NNEHKM TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke NnpuMeHeHbl aMopTM3auUMOoHHbIe maTepuansl cornacHo FOCT 5244.
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2. HasHayeHue. PyHKUUOHaNbHbIE BO3MOXHOCTHU

MTJ1-32H — MHO20(hyHKUUOHaNbHbIU MUKPOMNPOUECCOPHbIU npubop, 8 KOMOopoM Mpo2paMMHbIM
nymem mMoxxem 6bimb 8bl6bpaH 0OUH U3 ceMU He3aeUCUMbIX Npubopoes:

v/ OQHOMNOPOroBbIN cYeT4MK. ECTb BO3MOXHOCTb U3MeHeHus1 pa3psgHocTu gucnnein. Cuetumk pabotaet
B pasHbIX pexumax cyeta (MpsMoii, obpaTHbIN, peBEPCUBHbIE PEXUMBI) 1 YNIPaBEHNs BbIXOAHBIM YCTPOWCTBOM.

v' OQHOMOPOroBbIA CYETYUK C CYMMUpPOBaAHMEM, KOTOPbI paboTaeT OOHWM 3afaHusMU U OOHWM
AVCKPETHBIM BbIXOAOM MO Pa3HbIM BPEMEHHbBIM AnarpaMmmam.

v [IBYXNOpOroBbIA CYeTYUK C CYMMMpPOBAHUEM, KOTOPbI paboTaeT C ABYMA 3agaHusMU U ABYMS
AVNCKPETHLIMW BbIXOA4AMM MO Pa3HbIM BPEMEHHbLIM Anarpammam.

v' CYeTYMK NMakeToB, KOTOPbIN paboTaeT LMKIMYECKN Ha JOKarnbHOM YpPOBHE, Mpu 3TOM NOACYMTbIBAET
KONMNYECTBO 3TUX LIMKIOB HA CyMMapHOM YPOBHE.

v Tanmep, KOTOPLIN paboTaeT ¢ ABYMS 3a4aHUSIMU U COOTBETCTBEHHO C ABYMS AUCKPETHBIMM BbIXO4aMMW.
[Mpn atom Tanmep ucnonb3dyeT pasHbin opmMaT NPeacTaBieHNs TEKYLLEero BPEMEHW, pasHbie pexumbl cyeTa u
yrpaBreH1s BbIXOOHbIMU YCTPOWCTBaMU. TariMep MoxeT paboTaTtb B pexmmMax MHOrOMYHKLMOHAMNbHbBIX LMPOBbIX
pere BpEeMEHW C BHEWHUM YMNpaBfeHMeM, B pPeXMMe BPEMEHHOro HaKonuTens, LMKIMYecKoro Tanmepa,
dopmypoBaTensa pasoBoro v LMKIMYECKOro YacoBbIX MHTEPBAaos.

v TaxomeTp, KOTOPbIV NPOM3BOANUT M3MEPEHUsI 3a Nepuoa 3afaHHOro APorpaMMHO BpeMeHWU. TaxomeTp
ynpaBsnsieT BbIXOAHbIMU yCTpPOWCTBaMu npubopa, B 3aBUCUMMOCTU OT YCIIOBWIA JOCTWPKEHWUS TeKyLUMM 3HayeHuem
Konuyectsa 060pOTOB YCTABOK MUHUMYM U MaKCUMYM.

v' [o3aTop-pacxofgomep u3MepsieT Tekyllee W WHTerpaslbHoe 3HayeHwe pacxoda OT WUMMYNbCHOro
AaTymka pacxopa (MOCTOSIHHOTrO WM NepuoaMYecKoro AevcTBUst) U OoToDOpakaeT ero 3HayeHve B 3aBUMCUMOCTM OT
pexuma uHaukaumn. Pacxogomep, ynpaBnss BbIXOAHbIMW yCTPOMCTBAMM;, MPOU3BOAMT [O3NPOBKY BeLlecTsa Mo
WHTerpanbHOMY 3Ha4YeHWI0 pacxoaa.

BHyTpeHHss nporpaMmHas namsTb cyetunka MTI1-32H" cogeputr 6onbluoe KONMMYEeCTBO CTaHOAPTHbIX
YHKUNIA HEOOXOAUMBIX AN YNPaBNeHUst TEXHONOMMYECKUMM NpoLLecCamu GONbLUIMHCTBA MHXEHEPHbIX MPUKaaHbIX
3ajad, Hanpumep, Taknx Kak:

® BO3MOXHOCTb MNOAKMIOYEHUSI Pa3MMYHBLIX TUMOB AATYMKOB: KOHTaKTHble 3NEeMEeHTbl WNM YCTPOWCTBA
(kHOMKK, BbIKNIOYATENN, TEPKOHbI, pene u Aap.), 6eckoHTakTHble, (ONTUYECKUEe, WHAYKTUBHbIE WM EMKOCTHbIE
AaT4MKM), KOTOPbIE MMEIOT Ha BbIXOAe TPaH3NCTOP P4N-pinu.n-p-n TMNa;

® MOAKMYEHNE aKTUBHBIX M MAaCCUBHbIX 4AaTYUKOB;

e cOpOC TeKylLlero 3HayeHWst U3MEepsiHHOW BERWYVMHBI B CYMMapHOM WM NOKanbHOM pexume paboTbl
(AMCTaHLMOHHBIN NNW € NepeaHen naHenu);

® /ICTaHUMOHHAsA BpeMeHHas GrTOKMPOBKa TEKYLLUX, U3MEPEHNIA;

e CpaBHeHue pesynbTaTa NpeobpasoBaHns C ycTaBkaMu MUHUMYM U MakCUMyM, a Takxe Bbigady no aTum
ycTaBKkam Npuv pasnnyHbiX YCNOBUAX YNpaBnsiowmx BeIXOAHbIX CUTHAMNOB;
undposasi punbTpaumsa NoMex n3MepeHun;

Npou3BosbHOE MacluTabupoBaHue LKan n3mepseMbIX napaMeTpos;
N3MepuTens 1 AenvTenb YacToThl;
KOHTPOIb TEKYLLEro U CYMMapHOro pacxoaa, onpefeneHne CKOPoCTU ABMXKEHUA U T. M ;
noAcYeT UMMYNbCOB 33 BPEMEHHOW UHTEPBar, 3aaBaeMblii NONb30BaTENEM;
KOH(Mrypaums BHELIHMX [AMCKPETHbIX BXOAOB AN ynpaBreHus npubopom: nyck, crton, cbpoc,
6rokmpoBka.

CueTunk npegctasnsaeT cobon cBOGOOHO NpOrpaMMuMpyeMblil KOMMNakTHbIM npubop. [Nonb3oBaTenb, He
UMEIOLLMIA 3HAHUA N HaBBIKOB MPOFPaMMUPOBAHWUS, MOXET NPOCTO BbI3biBaTb M WUCMOMNHATbL 3TU (PYHKUMM nyTem
KoHpurypauum cyetdmka MTJ1-32H. CueTtunkn MTI-32H ouyeHb rubkme B MCMONb30BaHMU U MOTYT BBICTPO M NErko,
M3MEHMB  KOHpurypauuto, | BbINOMHUTL  OOMbLUMHCTBO BCTpeyaeMbix TpeboBaHui U 3agady  ynpaBneHus
TEXHOMOIMYeCKUMIU NpoLieccamu,

Cuetunkn MTJ1-32H koHUrypumpyoTca Yepes nepeaHo NaHenb Unu Yepes ranbBaHNYeckn pasfaeneHHbIn
uHtepdenc RS-485 (npotokon ModBus), 4To Takke no3BOnsieT Mcnonb3oBaTb Npubop B KayecTBe ydaneHHoro
KOHTponnepa npu paboTte B COBPEMEHHbIX CETAX ynpasneHus n cbéopa nHdopmauuu.

MapameTpbl kOHUrypauum cuetumka MTI1-32H coxpaHsiloTCA B SHEProHe3aBMCMMOM MamsaTh u npubop
crnocobeH BO30OHOBWTE BLIMOMHEHWE 3afady YrnpaBneHWs MOocrne npepbiBaHUSA HanpsbkeHua nutaHus. bartapes
pe3epBHOro NUTaHWUsi HE UCMONb3yeTCs.

B cyetunke MTJ1-32H nmeeTca 3awmuta nsmeHeHUs napameTpoB KOHUrypaLumm ot
HEeCaHKLMOHMPOBAHHOIO AoCTyna.
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3. YcTpoucTBO U NpUHUMN padoTbl

3.1 KoHCTpyKLMA cyeTymKa

CuyeTunk MTJ1-32H ckoHCTpynpoBaH No 6rI04HOMY MPUHLMIY 1 BKIKOYaET:

® MnacTmMaccoBbI KOpnyc,

e (hpoHTanbHbIN BNOK NepeaHen naHenu ¢ anemeHTamu obcnyxuBaHus (KNaBmaTypon) n MHANKaUmn,

e GroK 3agHel YacTu C CETEBOWN KNEMMHOW KOMOAKOW U pasbemMamMu Ansi NOAKMHYEHUST BHELLHMX BXOOHbLIX
1 BbIXOAHbIX Lienen.

3.2 NepepHAs NnaHenb cYeTYMKA

Onga nydwero HabniogeHns 1 ynpaBreHns TEXHOMNormyeckum npoueccom cyersmk MTJ1-32H obopynosaH
aKTUBHOW BOCbMMPa3psiAHOW LMpOBOA MHAMKaUMen Ans otobpakeHus namepsiemMoln BERUYMHBL,  Heo6XoaAMMbIM
KONMMYEeCTBOM KnaBul OBCNyXvWBaHUA W CUrHaNM3aLMOHHbIX CBETOAMOAHBIXMHAMKATOPOB. AN  pasnu4HbIX
CTaTyCHbIX PEXMMOB U cuUrHanoB. BHewHuin Bua nepeaHen naHenu cyetymka MTJ1-32H npuBeneH Ha pucyHke 3.1.

BocbMmupaspsg CBeToamogHble
HbI gucnnen MHOUKaTopbI
MTI-32 ONCKPETHbIX

/ Bbixogos DO1
n DO2

MTJI-32H e
\ OO

WHpukaTopbl O © CeeToanoaHble
nogauu Ha Total UHAMKATOPSI
BXO[ CUETUMKA (@) PEXUMOB
KOMaH/IHbIX MHOVKaLWn
CUrHarnos

KnaBuwm

ynpasneHus

PucyHok 3.1 = BHewHul 8ud nepedHeli naHenu cyem4yuka MTJ1-32H

3.3 HasHauyeHne gucnnea v MHAMKaATOpPOB NepeaHen naHenu

Cyetunk MTJ1-82H moxeT paboTaTb Ha ABYX YPOBHSIX:
e PABOTA — namepeHue, obpaboTka, oToOpaxkeHue, ynpasneHue,
e  KOH®PUINYPALUSA — BbIOOP CTPYKTYPbI M HACTPOWKA NapamMeTpoB CYeTYMKa.

B cuetunke MTJI-32H B pexume PABOTA uMeeTca Tpu pexmma MHOUKaUMM pasHbiXx oTobpaxaeMbix
BESIMYMH B 3aBUCUMOCTUN OT TOFO, KakON MHAMKATOP CBETUTCS Ha MepedHelr naHenu cyetdmka: “total”, “count” unm
"F”. B Tabnuue 3.1 nokasaHbl pEXUMbl UHAMKALUN CHETYMKA B 3aBMCMMOCTM OT €ro pexmma paboTbl.

PexvM vHavkaumu, cyeTyMKa ABMSETCA 3arnoMuHaeMbiM cOocmosiHueM. [ocne BKMIOYEHUs NMUTaHWS unm
nocne Bbixega n3 yposHss KOH®UIYPALIUA cuyeTunk Haxooutca B TOM pexume, B KOTOPOM OH Haxoguncsa Ha
MOMEHT OTKMAKNEHNS UMK Ha MOMEHT BxoAa Ha yposeHb KOHOUTYPALIUA.
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Tabnuua 3.1 PeXxumbl MHOVKALUUKN cHETYMKA B 3aBMCMMOCTM OT €ro pexnma pa6OTbI

Pexwum pabotel MTIN-32H

Pexumbl nigmnkaumm cyetdmnka MTJ1-32H

“total”

"count”

=

OToGparkaemMblii napamMeTp Ha Aucree cyeTymka

OaHONOPOroBbIN CHETUMK

He ncnon b3yeTca

TeKyu.l,ee 3Ha4yeHune
I/I3Mep$|HHOﬁ BENMNMYUHbI
cyeT4nka

He ncnon b3yeTca

OﬂHOI’IOpOFOBbIVI CYETYUK
C CyMMUpOBaHnNEM

[ByXNoporoBbIN CHETHMK C
CYMMUpOBaHNEM

TekyLlee 3Ha4yeHne
N3MEPSHHON BEMNYMHbI
CYMMAapHOro cYeT4uKa.
[nsa kBagpaTypHoro
pexuMmy cymmmupyeTcs
nepemetyeHme B ob6enx
HanpaBneHusix.
(cymmapHbIn pexum
paboTbl)

[na komaHgHoro un
VHAVBUAYaNbHOIO
PEeXUMOB 3HaYeHne Kak
CYMMMPYIOTCS TaK U
BblYMTalOTCS

TekyLlee 3HayeHne
N3MEPSHHON BEMUYUHDI
NOKanbHOro cyeTymKa
(nokanbHbIA pexum
paboTbl)

He ucnonb3yeTtcs

CyeTumnk nakeTos

Tekyllee 3HayeHve
N3MEPEHHOro KoNM4ecTBa
nakeToB (CyMMapHbIi
pexum paboTbl)

TekyLlee 3Ha4YeHue
N3MepeHHON BeNNYNHbI
nNokanbHOro cyeTyMKa
(nokanbHbIN pexim
paboTbl)

He ncnon b3yeTca

Tanmep He ncnoneayetcs He vicnonsayeTtcs TekyLee 3HaYeHne
Tanmepa
TaxomeTp HakonneHHoe konu4yecTBO | Tekyllee 3HayeHne TekyLee 3HaYeHne

O60p0TOB OT AaTyuka

cueTyMKka pecypca
(9ac:MuH)

M3MepPSHHOW BESTMYNHbI
TaxomeTpa

[HosaTtop-pacxogomep

CymmapHoe
MHTEerpanbHoe 3HayeHue
Konu4yecTBa BelllecTBa OT
Jartyvka pacxoga

MHTerpansHoe aHayeHue
KONnuyecTBa BeLlecTsa OT
daTymka pacxoga

TekyLee 3HayeHne
N3MepEHHON BeNYMHbI
pacxofa

[NocnepoBartensbHoe nepekniyeHmne . pexmMmoBs WHOUKaUUM CcYeT4nKa

“total” —
NPOM3BOANTCSI C NMOMOLLbIO KIaBULLK [A] [DISP]c nepegHelt naHenu cyeTunka. Ecnu yaepxusaTtb aTy KnasBuLLy

2

“count” —

NOCTOAHHO, TO NocnegoBaTesibHOE Nepekrn4vyeHne pexxnMmoB MHOMKaUUU NponcxoanT HenpepbIBHO.

BocbMupaspsaHein guennen cyetinka Ha yposHe KOHOUIYPALIUA oTobpaxaeT:
*  HasBaHWe YPOBHS MEHI0 1 HOMEP mapameTpa MeHIo,
e 3HayeHue napamMmeTpa MEH!o.

HasHauyeHune OCTanbHbIX NHANKATOPOB NepeaHen NnaHenn cyeTymka npuBeaeHs! B Tabnuue 3.2.

Ta6nuua 3.2 HasHayeHne CBeToAMOAHbIX MHANKATOPOB NepeaHei NaHenm cyeTYmKa.

WupukaTop YcnoBue, Npy Kakux 3aropaeTcsi

UnpukaTop Reset CBeTuTCH, ecnu Ha AMckpeTHoM Bxode cyetumka DI3 mnm Reset npucytctByeT curHan

riormyeckon 1, To eCTb OH BKJTHOYEH

WHpukatop Stop CBeTuTCS, €cnm Ha [OMCKpeTHOM Bxoge cuyetumka DI1 wnm Stop npucyTcTByeT curHan

nornyeckor 1, To eCTb OH BKITHOYEH

WUuaukatop IHT Muraet, ecnu npoucxoguT nepefada AaHHbIX N0 MHTePENCHOMY KaHany CBA3W.

WHpukaTop 1 CurHanuavpyeT O BKITHOYEHUI BBIXOQHOTO YCTPOWCTBA (pene, TpaH3ucTop, TBepaoTerbHoe

pene) nepBoro AMckpeTHoro Bbieoga DO1.

WHpukaTop 2 CurHanuasvpyeT O BKITHOYEHUI BBIXOQHOTO YCTPOWCTBA (pene, TpaH3ucTop, TBepaoTerbHoe

pene) BTOporo anckpeTHoro Boisoga DO2.
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3.4 Ha3zHayeHue KnaBumLl

Knaeuwa npegHasHadeHa Onda Bbl30Ba MEHKO KOHC*)MpraLI,I/II/I, a TaKkxe npoasmxeHua no

3) MEHI0 KOHdUrypaumm.
e KnaBuwa [O] Ha ypoBHe PABOTA npu HaaTuu OaHHOW KaBuLIM MONb3oBaTellb MMEET BO3MOXHOCTb
[SET] NpOCMOTPETb NepBOe 3afaHuwe, BTOPOE 3afaHune UNu npeaycTaHOBIEHHOE 3HayeHne Ans

AaHHOro pexnmMma pa60Tbl CYeTHMKa N USMEeHUTb ero, ecrin 3To pa3peLleHo.

C nomoupto aTon knasuwmn Ha ypoBHe PABOTA npoun3BoanTcsi COpOC TeKyLMX nokasaHui
cyetumnka. [pn u3MeHeHUM 3adaHus MOCMe KaxQoro HaxaTusAKnaBuWwM NPOMCXoauT
[¢] npoaBWXeHne No pa3psigaM 3HayYeHns 3agaHus.
e KnaBuwa Ha ypoBHe KOH®UIYPALIUA npu KaxaoM HaxaTum 3TOW KRAaBUWK  NPOUCXoauT
[RST] YMEHbLUEHNE 3HAaYeHNs NMyHKTa MeHI0 KoHdurypaumn. Npn nsmeHeHun 3HaveHus napameTpa
MyHKTA MEHI0 MOCMe KaxAoro HaxaTus KnasBuW MPOUCXOAUT NRAPOABMKEHWE MO  ero
paspsgam.

Ha yposHe PABOTA HaxaTvem 3TOW KNasBuLIW NPOU3BOAWTCA MEPEKIIOYEHNE PEXMMOB

[A] nHAaukaumm cyetymka Total - Count — F. Ha ypoBHe KOH®UTYPALUUA nnn npu namexHeHum

3agaHus Ha ypoBHe PABOTA aTa knaBuwa paboTaeT Kak knasua "GonbLie™: npyu Kaxaom

[DISP] HaXxaTuu 3TOW KNaBWLUM OCYLLECTBMSETCA yBENMYEeHWe 3Ha4YeHUN 3afdaHus, NMyHKTa MEHIo

KOHdUrypauum nnm napameTpa 31oro nyHkta. lpn yaepXvBaHUN 3TON KNABULLN B HAXATOM
MOSOXEHWUN YBENNYEHNE 3HAYEHNIN MPONCXOANT HENPEPbIBHO.

e KnaBuwa

KnaBuwia npegHasHadyeHa ONa NOATBEPXOEHWUS. BbINONMHAEMbIX OEUCTBUMA UMW onepauui,
Ana  dukcaumMm BBOAMMBIX 3HadeHuin. Hanpumep, noftsepxaeHue cGpoca mnokasaHuii

e KnaBuwa [¢'] cyeTuMKa c nepepgHelt naHenu, uKkcauusi BBoda W3MEHEHHOro 3afdaHusi, MoATBepXKAaeHue
BXOJa B PEXUM KOHUrypaumm, NnpoasKeHne no ypoBHAM KOHUrypaLumm 1 T.n.

3.5 CTpykTypHaa cxema MTJ1-32H

MaHenb nHaUKaumm - - DO1 OuckpeTbin Bbixon 1
M KnaBuaTypbl
= (TpaH3ucTop, pene,
TBepAoTenbHOe pene)
DI1 OuckpeTHbIn Bxopa 1
24B (Bkn = nor.1) '~ o
E DO2 OuckpeT Bbixoa 2
= »| (TpaHaucTop, pene,
(@] TBepAoTenkLHoe pene)
DI2 AnckpeTHbIii BXOA 2 2
24B (BKkn = nor.1) > l:l_:
x
o AO AHanoroBbIf BbIXoA
'?2 » | CUETYMKa, pacxofomepa
DI3 AMCKpeTHbI BXoAa 3 < unu Taxometpa
24B (Bkn = nor:1) - E
MocnepoBaTtenbHbIN
nHTepcenc RS-485
MuTanne ~220B 500w, - = - 5;:?:?’5:‘::1&233""%
248 nnu 368 KOMaHA U AaHHbIX

PucyHok 3.2 - CmpykmypHasi cxema cyemyuka MT/1-32H
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Mpumeyanwe.
B cuetunke MTJ1-32H Bo3MOXHO Hanuune unm amnckpeTHoro Beixoga 1 DO1 unu aHanorosoro Bbixoga AO
B 3aBMCUMOCTM OT 3aKasa.

3.6 NMpuHunn paéotbl MTJ1-32H

Cuetumk MTJI-32H, cTpykTypHasi cxeMa KOTOpOro npuBeAeHa Ha pucyHke 3.2, npeacTtaBnsieT cobon
YCTPOWCTBO WM3MEPEHUS 3HA4YeHMsI BXOOHOro napametpa, obpaboTku u npeobpasoBaHWs BXOAHOrO CUrHana u
Bblauyn ynpaBnsaoLLMX BO3OENCTBUN.

Cuetunk MTN-32H pabGoTtaeT nop ynpaBneHWEM COBPEMEHHOrO,  BbICOKO . MHTErpUpOBAHHOIO
MUKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbICOKOCKOPOCTHOM KMOIT TexHomormM C HW3KUM
3HepronoTpebneHvem. B nocTosHHOM 3anomMuHaloLWwem YCTPOMUCTBE pacnonaraeTcs 60Mblloe KONNYeCTBO hyHKLMI
ONA  peleHns 3adady  KOHTpond w  ynpaeneHus. [locpeacTBOM KOHMMrypvpoBaHuUs Momb3oBaTenb MOXeT
CaMOCTOATENbHO HacTpamBaTb CHETHUK HA peLLeHne onpeaeneHHbIX 3afay.

Cuetunk MTIJ1-32H ocHaleH y3anamu [AWCKPETHO-UMPOBOrO BBOAA W UMIPO-AVCKPETHOrO BbIBOAA,
CTOPOXEBLIMW CXEMaMW ONS KOHTPONS LUMKIMNOB paboTbl nMporpamMMbl, 3HeproHesaBucumMon namsaAtbio EEPROM,
NVRAM ansa coxpaHeHnsi Nonb3oBaTenbCKMX NapameTpoB KOHUrypaunum n aHHbIX.

BHyTpeHHAs nporpamma cuyetynka MTJI-32H dyHKUMOHMPYET € MOCTOSHHBIM BpEeMEHHbIM LmkrioMm. B
Hayane Kaxgoro wuukna BHyTpPeHHerW paboyen nporpaMmbl CYMTHIBAOTCA 3HAYEHUs AMCKPETHbIX BXOAOB,
npov3BOANTCS cuuTbiBaHMe M 0bOpaboTka knaeBuaTypbl (NnogaBneHue \gpebesra n 0bHapyxeHne OOCTOBEPHOCTU),
npMem KomaHg W [JaHHbIX W3 nocrnegoBaTenbHOro uHTepdeinca. Flpy nNoMOLLM 3TUX BXOAHbIX CWUrHanoB
OCYLLLECTBNSIOTCS, B COOTBETCTBUU C 3anporpamMmpoBaHHbIMKU OYHKLUSMUNKLTIONb30BaTENLCKMMU NapaMeTpamu
KOHpurypauum, Bce pacyeTbl. [locne 3Toro ocyLlecTBnseTcs,BbiBO4 UHMOPMaUUM Ha OUCKPETHbIE BbIXOAbl, Ha
WHOMKALMOHHbIE  SMEMEHTbl, a Takke uKcauusi BbIYACMEHHLIX BEMUYMH AN pexuma nepefayu
nocrnegoBaTenbHOro MHTepdgenca.
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3.7 PacnpepeneHue BXoA4oB-BbIXOA0B CTPYKTYp cyeTunka MTJ1-32H n pexunmsbl

ero pa6ortbl

MwukponpoueccopHbli  Taumep-cyeTunk MTJ1-32H B 3aBMCMMOCTM OT BbIOpaHHOW €ro CTPYKTypbl
KOHdMrypaumm MoxeT paboTaTb B pasHbiX pexumMax paboTbl, NpM 3TOM CUrHamnbl BHELHWMX Lenei cyeTyuka
(anckpeTHble Bxoga-Bbixoaa) 6yayT MCMOMHATL pasHble oyHKUMKM (Tabnmua 3.3).

Tabnuua 3.3 PacnpegeneHne BXof0B-BbIXO4OB CTPYKTYp cyeTtynka MTJ1-32H

Pexnm Bxopa cyetumka Bbixoga cyeTunka
paboTbl Pexum cyeta*
g{x;xi:ﬁ cyeTumKa 507
CONFIG 01 DI1 DI2 DI3 A0 DO2
x
= -~
E CymmmpyroLmit He. ncrofiba.
FA U
= Bbrutatowmn Cron Cyert C6poc AO DO2
3
o [P Komanpa
[0000] 2 259 KomaHgHbIn B «-» Cuer
9 |zs'g C C Hewmcnones.
o |83% . 4eT B HeT B C6poc unm DO2
5 TG MHausumayanbHbIn «-» «+>» AO
z |8 <3 Onepexe [Onepexe
o |= KsagpaTtypHbIvi HV/e B «-» [HUe B «+»
x
S DO1
5 . Cbpoc . DO2
lg_—J 2 CymMMupytowuii OKAMbH. (CymmapHbIn (Mokane-
FES BbIXOA) Unn -
I cyeTymKa A0 HbI BBIXOA,)
’§ § Bbautatowmin Cron Cyer
m KomaHga
og|L
[0001] < 535|259 KomaHaHsbli B «-» Cuer DOA
T as|zs9 C6poc . DO2
Fl oS |sS¢ CyeTB | CuerB (CymmapHbIn
wlecd|8g3 " . _ + NoKanbH. (Jlokanb-
7| eolg3s avBUAyasnbHbIN «-» «+» cueTuna BbIXOZ) MK Hbiil BBIXOR)
O| & a2 a E Onepexe. [Onepexe AO
o o KBagpaTypHbii He B «-» HVe B «+»
CyMMUpYHoLLMiA Cobpoc DO1
’§ 3 noKarnbH. nnm
@ o s BbluuTatoLuin Cron CyeT | cyeTyuka AO DO2
C¥0 Komanga
S m|Q —~
[0002] 87 g 259 KoMaHaHbi Ba» | CHET Coo0c 01
:?Sgéo‘ CyetrB | CueTB P
X3 EdS = . rioKarnbH. unm DO2
> E[23 2 NHaveuayaribHbli «-» «+»
= K cyeTymka AO
g 9|3 =l Onepexe (Onepexe
o KeagpaTypHbin HVe B «-» HUE B «+»
v DO1
) Cbpoc (Bbixoa DO2
[0003] 5Q CyMmupyoLLmn Cron Cyer | nokanbH. | Hakonutens) | (JlokanbHbIA
5 o cyeTyumKa mnm BbIXOA,)
AO
o . Cbpoc
| CymmupyroLmii TaniMepa
[0004] E Cron Crapt nnm DO1 DO2
P BoiumTarowmi cHeTHmKa
pecypca
o
|_
w He romo | DO
[0005] g Cymmupytowmn « Cuer unm DO2
> ncnonb3. cyeTymKa AO
ecypca
= pecyp
o
d s
|c_> o DO1
[0006] < g Cymmupytowmn Cron Cuet Crapt mnm DO2
8 X% AO
:[O
<
o
MpumeyvaHus.

Ecnu ,EI,I/ICerTHbIﬁ BXO4 He Ucnonb3dyeTcd, TO 3TO O3Ha4aeT, YTO CUrHan Ha 3TOM BXOOe He BIUAEeT Ha
pa60Ty cYeT4yMKa B JaHHOM peXxunme.
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4. Acnonb3oBaHue No Ha3HauYeHUIo

4.1 3KCI1]1yaTaLIMOHHbIe orpaHn4yeHusa npun ncnonb3oBaHUUN CHETHUKA

4.1.1 Mecto yctaHoBku cyeTymka MTJ1-32H pomxHo oTBevaTb cneayoLwwmmM yCroBusm:

- obecneumBaTb yAoOHbIE YCNOBUS ANst OOCMYXXNBAHWUSA Y JEMOHTaXa;

- TemnepaTypa MW OTHOCMTENbHas BMaXHOCTb OKpYXaloLlero BO3Ayxa [AOSbkHa COOTBETCTBOBATb
TpeboBaHUAM KNMMaTUYECKOrO UCTMIONTHEHUS CHETHMKA,;

- OKpyXatLias cpefa He [OMMKHA CoaepXaTb TOKOMPOBOAALLMX MPUMeEcen, a Takke MpuMecen, KoTopble
BbI3bIBAIOT KOPPO3MIO AeTanen cHeTIuKa;

- HaNpPsXX€HHOCTb MarHUTHBLIX NOMEeW, BbI3BAHHbLIX BHELLHMMMW UCTOYHUKAMM NepeMeHHOrO0 Toka YactoTon 50
"4 M BbI3BaHHbBIX BHELLHMMW MCTOYHUKAMM MOCTOSIHHOTO TOKa, He A0SMKHa npesbiwaTth 400 A/Mm;

- napameTpbl BUOpaLun A0MKHbI COOTBETCTBOBATbL MCMOSHEHUIO 5 cornacHo FOCT22261.

4.1.2 MNpw akcnnyaTaummn cyeTynka HeOB6X0AMMO UCKIIOUNTD:
- nonagaHne TOKONPOBOAALLEN NbINN UMK XUAKOCTU BHYTPb CHETUMKA;
- HanM4mne NOCTOPOHHMX NPpeaMeToB BONM3KN cyeTymKa, YXyALIaLWmX ef0 eCTECTBEHHOE OXNaXaeHune.

4.1.3 Bo Bpems akcnyatauumM Heo6XxoauMo crieanTb 3a Tem, YToObl NOACOeAMHEHHbIE K U34en o NpoBoaa
He nepenamMbIBanucb B MeCTax KOHTaKTa ¢ KNeMMamu 1 He UMeNV NOBPEXAEHN N30MALIAN.

4.2 MNoaroToBKa cYeTYMKa K MCNONb30BaHUI0. TpeboBaHUsA K MeCTy YCTaHOBKM
4.2.1 OcBoboaNTE CHETUUK OT YNAKOBKMU.

4.2.2 MNepen Ha4yanoM MOHTaXa cHeTyMKka HeobX0AMMO BbINOMHUTL BHELWHWUIA OCMOTP. Mpn 3TOM 00paTnth
0CcoBEeHHOE BHUMAHWE Ha YUCTOTY MOBEPXHOCTU, MapKMPOBKM U:OTCYTCTBUE MEXaHNYECKNX NOBPEXAEHNIA.

4.2.3 CuyeTuuk [OMKeH YycTaHaBnNMBaTbCA B 3aKPbITOM B3pbiBO6e3onacHoOM u noxapobesonacHoM
nomMeLleHnn. Mcnonbsymte CYeTYMK Mpu Temneparype. U BNaxHOCTW, oTBevalowmnx TpeboBaHMAM W yCnoBusiM
SKCnnyaTauum ykasaHHbiM B rmase 1.3 HacTosLen NHCTPYKLUAL

4.2.4 He 3arpomoxganTe MpOCTPaHCTBO BOKPYF YCTPOWCTBa ANt HOpManbHoro Tennoobmexa. Oteegute
[OCTaTO4YHO MecTa AN eCTeCTBEHHOW BEHTURAUMM YCTPOWCTBa. He 3akpbiBanTe BEHTUMSILMOHHbIE OTBEPCTUSA Ha
Kopnyce ycTponcTBa. Ecnu cueTunk nogBepraeTes HarpeBaHuio, AN ero oxnaxaeHns 0o Temnepatypbl Huxe 70°C
NCNonNb3ynTe BEHTUNATOP.

4.2.5 l'abapuTHble 1 NpucoeanHNTENbHbIE pa3mepsbl cyeTymka MTI1-32H npusegeHsl B npunoxeHun A.

4.3 CoeguHeHue ¢ BHEWHUMU yCTpOﬁCTBaMM. BxogHble U BbIXOAHbIE Lenu

4.3.1 BHUMAHMUE!!! “Flpy_nopkniodeHun cyetumka MTJT-32H cobnogath ykasanua mep Ge3onacHocTu
pasgena 5.2 HacTosLen MHCTPYKLIMM,

4.3.2 KabenoHble cBS3W, coeauvHsiowme cdetunk MTI-32H, nogkniovatoTcs  4vepe3  KIeEMMb
COEAVHUTENbBHBLIX pPa3beMOB B ' COOTBETCTBMM C TpeboBaHusiMM  pencteyowmx "lMpaBun  ycTpoincTea
ANEeKTPOYyCTaHOBOK",

4.3.3 TlogknoyeHne BXoaos-BbIxoaoB K cyetdnky MTJ1-32H npous3BogaT B COOTBETCTBUM CO CXemamu
BHELLHWX COeANHEHUI, IpUBEAEHHbIX B NpUnoxxeHun b.

4.3.4 lpwn NOAKIIOYEHUN TNWHUA CBA3W K BXOAHbIM W BbIXOAHLIM KNeMMam MNpYHUManTe Mepbl Mo
YMEHbLUEHWNION BITUAHUSA (HaBeAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNN) BbIXOAHbIE LUyMOMOAaBMsALNE
GuUNbTpbl ANS C4eTYMKa (B T.4. ceTeBble), LIyMOMNoAasnswwmue GuUNbTPbl ANS NepudepuiHbIX YCTPONCTB,
ncnonb3ynTe BHyTPEHHUE LndpoBble (PUnbTpbl aHanoroBbix BXoAoB cyeTynka MTJ1-32H.

4.3.5 He pgonyckaeTtca o6beanHsATb B 04HOM kabene (>kryTe) uenu, No KOTOPbIM NepeaalTcs aHanorosble,
UHTEPMENCHbIE CUrHanNbl U CUMBbHOTOYHbIE CUTHamNbHbIE UMW CUMBHOTOYHbLIE CuMoBble uUenu. [na ymeHblleHus
HaBedEHHOro LWyMa OTAenuTe NUHUKM BbICOKOTO HAaMpsSXKEHWs UMW JIMHWKW, NPOBOASLLME 3HAYUTENbHbIE TOKM, OT
OpyrMx nNuHun, a Takke u3berante napannenbHOro unM obLero MOAKMIYEeHUS C MVHUSAMUM NUTaHWSA npu
NOAKIIOYEHUN K BbIBOAAM.

4.3.6 HeobxoaMmocTb 3KpaHMpPOBaHWS Kabernen, No KOTopbiM NepedaeTcst MHdOpMauuMs, 3aBUCUT OT
ONvHbl KabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30HE Npoknagku kabensi. PekomeHayeTcsi MCNonb3oBaTb
nsonupyoLime Tpyoku, kKaHanbl, NOTKA MU 3KPAHUPOBAHHBIE NIVHUN.
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4.3.7 T[lpuMeHeHVe 3KpaHMPOBaHHOW BWUTOW MNapbl B  MNPOMbIWSIEHHbIX YCMOBUSX  SBMSETCS
npeanoyTUTENbHBLIM, MOCKOMbKY obecneynmBaeT MOMlyYeHVWEe BbICOKOTO COOTHOLUEHWUSI CUrHan/wym u 3awuTty oT
CWHpasHOM Nomexu.

4.3.8 MNopakniovante ctabunusaTopbl UMK LWYMONoAasnsaowmne ounbTpbl K nepugepuiiHeiM yCTPOMUCTBaM,
reHepupYyOLWUM  3MEKTPOMarHUTHbleE U UMMYyMbCHbIE MNOMEeXW (B YacTHOCTW, MOTopaM, TpaHcdhopmaTopam,
coneHomgam, MarHUTHbIM KaTyLllkam 1 ApyrMm yCTpONCTBaM, UMEIOLLMM U3NyYatoLmne KOMMNOHEHThI).

4.4 NMoagkntoYyeHne 3NeKTPOoNnUTaHUA GN10KOB

4.41 BHUMAHUE!!!  Tlpn nNOJKMIOYEHWM INEKTPONUTaHUA cyeTyMka cobniofdarb  ykasaHus mep
6es3onacHocTn pasgena 5.2 HacTosLero pykoBoAcTea.

442 [Ons obecneyeHus cTabunbHol paboTbl oOopymoBaHMs konebaHus HampsbkeHWss M 4acToTbl
nUTaloLLEN 3NEKTPOCETN AOIMKHBLI HAXOAMTLCA B Npeaenax TeXHUYeckux TpeboBaHuii; yka3aHHbiX B pasgene 1.3, a
ONSA KaXaoro COCTaBMsAOLWEro KOMMNOHEHTA CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMW, MO akcnnyaTtaumun. MNpu
HeobXoaAMMOCTH, AMNA HEMpepbIBHbIX TEXHOMOMMYECcKMX MpoLeccoB, AOMMKHa' ObiTb npedycMoTpeHa 3awmTta oT
OTKIMIOYEHMS (MNKU BbIXOAA M3 CTPOS) CUCTEMbI NOAAYN INEKTPONUTAHUSA — YCTaHOBKOW MCTOMHUKOB BecnepeboriHoro
nMTaHus.

4.4.3 YcTaHaBnvBas LUyMOMNOAABNAAOWMNA (UNbTP (CUrHanNbHbLIN UNn ceTeBon), 0693aTernbLHO YTOYHMTE ero

napamMeTpbl (VICI'IOJ'Ib3yeMOG HanpsXxeHne un nponyckaemble TOKVI). Racnonarante unbTp Kak MOXHO onmxe K
CHEeTYUKY.

4.5 KoHdpurypaumsa cuetumka

451 Cuetumk MTJI-32H KOHGUIypUpYyOTCS NPW--MOMOL MepesHe MNaHenu cyeTdMka Wunn 4epes
ranbBaHWYeckn pasgeneHHbii uHtepdenc RS-485 (npotokon ModBus), 4To nossonsieT Takke ucnonb3oBaTb
CYeTUMK B kKayecTBe yaaneHHoro npubopa npu paboTe B COBPEMEHHbIX CETSAX ynpasreHusi n cbopa nHdopmauuu.

4.5.2 MNapameTpbl KOHUrypauum cyetdmka MITI-32H coxpaHaioTcs B SHEProHE3aBUCMON NamATK.

4.5.3 Mporpamma KoHdurypaummn cuetdmka MTJI-32H gomkHa GbiTb cocTaBrneHa 3apaHee U 0hopMIieHa B
BuAe Tabnuubl (CM. p.5), 4To N3GaBUT Nonb3oBaTens oT oLWKMOOK Npu BBOAE NapaMeTpOB KOHUrypaLumn.

4.6 Pexxsum PABOTA

CueTurK NepexoauT Ha 3TOT YPOBEHb BCAKWUI pas, Korga BKIIOYaeTcs nuTaHue.
M3 3TOro ypoBHS MOXHO NEPEenTH Ha YpoBEHb KOHUIypaLMn U HAaCTPOEK.

B npouecce pabombl MOXHO, OCYLLECTBMATbL MOHUTOPUHI, T.e. BU3yalnbHO OTCREXvBaTb W3MEpPSeMYIo
BENMMYMHY, 3aJaHHyl0 TOYKy (O4HY/ Vv Heckonbko). Kpome TOro, MOXHO OTCNexuBaTb Ha CBETOOUOAHbLIX
WHAOMKaTopax pexum uHaukaumn MTT1-32H, npucyTcTBre KOMaHOHbIX BXOOHbBIX CUrHaroB Ha AMCKPETHbIX BXOAax
DI1 n DI3 v Bblgayvy Ha ANCKpeTHbIE Bbixofa cyeTynka DO1 n DO2 curHanoB ynpaBneHus.

Mopkntoyedne BXOAOB-BbIXOAOB K cueTunky MTJ1-32H npon3BoasaT B COOTBETCTBUM CO CXEMAMU BHELLIHUX
coeanHeHun, NpuBeaeHHbIX B NpuioxeHun b.
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Ovnarpamma ypoBHen paboTbl, 3alWmnTbl 1 HacTpoek cueTyuka MTJ1-32H npusegeHa Ha pucyHke 4.1.

MutaHue
BKJTHOYEHO

Pexum PABOTA

Pexunm
KOHOUTI'YPUPOBAHUE

PucyHok 4.1 - Juaepamma yposHel pabomel, 3auumsl U Hacmpoek cyemyuka MT/1-32H

4.7 Pexxum KOHOUT'YPALIUA

MTN-32H — cB060OAHO KOHUIYPUPYEMbBI KOMMAKTHBIA CYETYMK, KOTOPbIA paboTaeT COornacHO HacTPOeK U

napameTpoB, KOTOpbIe 3aAaeT Nonb3oBaTernb NPOBOAs KOHdurypauuonpubopa.
BbI30B ypOBHSs1 KOHMUIypaLmmn 1 HacTpoek ocyliectBaseTca u3 yposHa PABOTA anutenbHbiM, 6onee 3-x

cekyHa, HaxaTvem knasuwm [].
Mpu 3TOM NosiBNAETCA AnanoroBoe okHO AoCTyma.Ha ypoBeHs KOHOUIYPALIUA:

I

Irii
I e _l o

PASS — cokpallleHHO C aHrMUINCKOTo password — naponb.
C nomoLublo KnaBuWM Ha nepegHen naHenun cyeTumka [A] DISP yctaHaBnmMBaeTcsi 3HaudeHue napons,
KOTOpOEe COOTBETCTBYET OAHOMY U3 [IBYX MEHIO,KOHUIYypaLnm.

B cuetunke MTJ1-32H ecTb ABa MeHIO KOHUIypaLmm:
1). — MeHio KOHcbUrypaumm n HacTpoek cueTumnKa, BXoa B Hero npovcxoaut no naponio PASS 01.

2). — MeH0 KanMBpoBOK, BXOA4 B HEro nNponcxoamnT no naponto PASS 02.
Ecnu naponb BBeaeH HenpaBunbHO; TO CHETYMK NepengeT obpaTHo Ha yposeHbs PABOTA.

Crpykrypa ypoeHa KOH®UFYPALIUA cueTynka nokasaHa Ha pucyHke 4.2.
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Bbi30B ypoBHs
KOH®UT'YPALIUA u3
yposHsa PABOTA
OANUTENbHLIM HaXaTUeMm
6onee 3 ¢ knaBuwm [U]

Bbixoa u3 ypoBHs
PASS 01 KOHbUrypaumm u
HacTpoek

PASS 02

:
I | | I
I
I | 1 1 I 1! H I
| 1 h | I 1
I : ¥ 1N % |
I I i & ' I I ' ! I
: : # : I ¥ '
o ' ¥ g | 1T | |
I | } I 3 0 |
IIE ITOTFI oo} [ o0 —r : Iiﬂ_IOOIII IOOII I
- 2 - v 0
|,_i [0l § 1! I°1IIII (Y — : :;T—Im I:i IOIII I
lop 3 i i B o i b
| 02 | ! 02 | I | o [0 ]
IEE e o= | I le ! . N
I © v i Y 0 I IEE I: i |
S SN i TN [} : : o ¥ O
I | i ! | ¥ !
T3 R T R N N : ! |
R A AY = i N
__________________________________________ S
| MEHIO 1 | | MEHIO 2 |
| T 4o I L -2 __

PucyHok 4.2 - HQuazpamma ypoeHel KOHu2ypayuu U HaCmpoex.

[MapameTpbl kaXxxgoro MeHIo pasgeneHs! 1o rpynnam, Kaxaas M3 KoTopblx Ha3biBaeTcs "ypoBeHb". Kaxaoe
3aJaHHOe 3HayeHne (3nNemMeHT HaCTPOWKM) B STUX YPOBHAX HasbiBaeTcsa “"napameTtpom”. [lapameTtpbl,
ucnons3yemole B cyeTymke MTJ1-32H, crpynnupoBaHbl B 3 ypOBHSA MeHI0 1 1 2 ypOBHSA MEHI0 2.

HasHauyeHve yposHen koHdurypauvm MTJT-32H nokasaHo B Tabnuue 4.1.

Tabnuua 4.1 HasHavyeHne ypoBHen koHdurypaumm MT-32H

MEHIO 1 (PASS 01)
I-}I,apsg;:ze HasHauyeHne YPOBHA
TUNE HacTtponka/napameTpoB cyeTYnKa
CONFIG Pexumbl paboThl cyeTumka (a Takke napaMeTpbl 3TUX PEXNMOB), PEXMMbI paboTbl
BbIXOAHbIX YCTPOWCTB, MapaMeTpbl ceTeBoro obmeHa
SAVE 3anucb NnapameTpoB MEHKO KOHGUIypaumm
MEHIO 2 (PASS 02)
%33;:? HasHauyenne YPOBHA
AOT KanubpoBka aHanoroBoro Bbixoda
SAVE 3anvcb NnapaMeTpoB MEHI0 KOHpurypauum

HasHauyeHue napameTpoB YypoBHeN KOH(MrypauuMm 3aBUCUT OT pexuma paboTbl cueTyMKa W
onucaHo B pasgene 5 (Pexumbl pa6otbl MTJ1-32H).
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M306pakeHne pexxnmoB KOHGUrypupoBaHus cyetymka MTJ1-32H nokasaHbl Ha pucyHke 4.3.

YpOBHHU /

KOHcpurypaumm

i\ MapameTp
: OHdurypauum

PucyHok 4.3 - HAukayusi yposHeli KoHgbuaypauuu U rnapamempos.

4.8 Pe,anTVIpOBaHVIe n HaCTpOﬁKa napamMmeTpoB cYeT4YnKa

Bbi6op napameTpoB KOHdUrypauum

Mapamerp 0] e [1ns1 BbiGOpa NapaMeTpoB Ha KaXXGOM.YPOBHE HEOBXOAMMO HaxaTb KnasuLLy

o] C 4 ) [A]. Mpu kaxgom HaxaTum knasuwn [ A] npoucxoguT nepexon K cnegyolemy
napameTpy.

[Napamerp 1] e [Ina nepexoaa k npeapiaylleMy rapaMeTpy KOHGUrypaumuu ucnornb3yercs
(=1 Ca) knasuwa [=].

[NapameTp 2]

)
[=] Ca)
|

I'IaEameTE N'

PepaktnpoBaHue u BBoA napameTpoB M HacTpoek
Mepexon K 3HayeHWUo napamMeTpa AAsEro peaakTMpOBaHUsS NPOU3BOAUTCS C NMOMOLLbIO Knasuwn [&].

YposeHb TUNE o YT0OblI MBMEHUTb HACTPOWMKM MapamMeTpoB WM YCTAHOBKM 3TOMO YPOBHS,
fonb3ynTeck knasuwamu [A] v [=]. A] - AnNa yBenuuyeHusi 3Ha4YeHus
paspsaa nameHsemoro napametpa ot “0” go “9”. lNpu gocTUXEHUN 3HaYeHUs
“9” oTeyeT HaumHaeTcs cHoBa ¢ ‘0”. [=®] — OAns NpPoABWXEHUsI MO paspsiaam
peaakrvpyemoro napametpa. [locne oKoHYaHUs pefakTMpoBaHWSA napameTpa
HaxkMuTe knasuwy [¢]. B pesynbtarte HacTpoika GyaeT sadpukcrpoBaHa.

YposeHs CONFIG, AOT. e YT0Obl M3MEHWUTb HACTPOMKM MapaMeTpoB UMM YCTAHOBKM 3TUX YPOBHEW,
nonb3ynTecb knasuwamu [A] n [=]. A] - Ana yBenuuyeHusi 3Ha4YeHus
N3MEHSIEMOro napameTpa. [=] — AN YMEeHbLUEHNUST 3HAYEHUST U3MEHSIEMOrO
napameTtpa. [locne OKOHYaHWs pedakTMpOBaHUSA MapameTpa HaXxmuTe
knaeuwy [¢']. B pesynbTaTte HacTpoika GyaeT 3aukcuposaHa.
e HeobxoQnMO MOMHUTbL, YTO (PUKCALMSA U3MEHEHUA NMPOUCXOAUT TOMbKO MO
knasuwe [J].
e Ecnm Ha ypoBHe KOH®PUIYPALUA Obin Bbi3BaH napameTp Aand
MoAMMKaLUMN N He HaxuMmarnacb HUM OOHa M3 KMaBull B TEYEHWEe OKOMo 2-X
MUHYT, cYeTuYnK nepenget Ha ypoBeHb PABOTA. [axe ecnu napameTp Obin
MOANMMUMPOBAH M He Haxumanacb knaeuvwa [¢], To B TeyeHne oKomo 2-x
MUWHYT, c4yeTyuk nepenget Ha ypoBeHb PABOTA un nsmeHeHne He 6ydem
3agbukcuposaHo.
e [pu nepexode Ha Apyroi ypoBeHb C nomolybto knasuwu [U] napameTp u
HacTpoiika, M3MeHeHHble OO nepexoga 6e3 Haxatus knaesuwm [&], He
guKcupyromcs.
e Heobxodumo noMHUMBb, YTO NOcne NpoBeAeHNs Mmoandukaumm Heobxogumo
Npon3BeCcTM 3anucb napameTpoB (ko3dULMEHTOB) B 3HEProHe3aBUCUMYIO
namaTb (cMm. pasgen 4.9), B NPOTMBHOM Cryyae BBeAeHHas MHopmaums He
ByaeT coxpaHeHa Npu OTKIIIOYEHUN MUTaHWSA CHeTUMKa.
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4.9 3anuchb napameTpoB B 3HeproHe3aBUCMMyro namMATb

[Mocne pepakTMpoBaHWsA napamMeTpoB KOHUrypauuu unm kanmbpoBKW aHanoroBoro BbIXOAa 3HAYeHus
3TUX MapameTpoB HeoOXOAMMO 3anucaTb B 3SHEProHe3aBUCUMYK MamsATb, Y4TOObI Mocne OTKMIOYEHWUS MUTaHUS
CYeTYMKa OHW COXPaHUNNCh.

CoxpaHeHns napameTpoB KOHUrypauum nponssoaatcs Ha yposHe SAVE 8 MEHIO 1 (PASS 01).

CoxpaHeHus napameTpoB KanubpoBKkM aHaNoroBoro Bbixofga npoussoadaTcs Ha ypoeHe SAVE B MEHIO 2
(PASS 02).

Ypogerb SAVE. 3anucb napamempoe 8 3HepeoHe3agucuMyto naMsims

Homep napameTtpa
ypoBHs SAVE

[dencTBUA cyeTYMKa nocrie BBoga JaHHOro napameTtpa

00 CueTynk nepexoauTt Ha yposeHs PABOTA v 3anuck napameTpoB B
3HEProHe3aBUCKHMYIO NaMATb He Mpou3eooumcs

01 3annce napameTpoB B 3HEProHE3aBUCUMYIO MaMATb/ ApPOU38ooUmMCcs CneayoLwmm
obpasowm:

1) MpownssecTn mogndmKaLmio Bcex He0OXOANMbIX NapameTpPOB:

2) YctaHoBuTb napameTp yposHs SAVE 01.

3) Haxatb knasuwy [&].

4) MNocne yka3aHHbIX onepauuii 6ygeT npounsBedeHa 3anucb BCeX MOANMULIMPOBaHHbIX
napamMeTpoB B S3HEProHe3aBMCUMYIO NamaTb. [locrhe npoBedeHus 3anucu napameTpos
cyeTuunk nepenget B pexxum PABOTA.

4.10 YcTaHOBKa 3Ha4€HUIN NO-yMO4YaHuIo

[na BoccTaHOBNEHMA napamMeTpoOB HACTPOMKM NpeanpuATAS U3FOTOBUTENA (ycTaHOBKa 3Ha4YeHWN no-
YMOJ14aHUI0) Heo6X0ANMO:

® OTKINIOYUTb MUTaHME CYETUMKA,

e HaxaTb knasuwy [&],

e yaepxuBas HaxaTton knasuwy [&'] BKNOUYATL NUTaHKe,

e OTNYCTUTb Knasuwy [&].

Ecnn He 6bINO npoBedeHO coxpaHeHusi nocre 3arpy3ku Mo-yMOoNyYaHWuio, TO BO3BPaTWUTb BRacTHble
HaCTPOWKN MOXHO OTKIIOYMB U BKIIOUYMB NUTAHUS CHETYMKA.

lMocne npoBegeHuss onepauuy BOCCTAHOBREHWUS-NApPaMEeTPOB HACTPOWKM HEOBXOAMMO MpPOM3BECTU
COXpaHeHVe napameTpoB NO-YMOMYaHWNIO B 3HEProHe3aBMCUMON namatun (cm. pasgen 4.9).

BHumaHue! Heobxodumo nomMHUMb, YMO roche coxpaHeHus 0aHHas ¢hyHKUUs He umeem obpamHoeo
delicmesus.

[1ns npoBepkun Bepcun NporpaMMHoro obecneyeHms cuetymka Heobxogumo 3aitn 8 MEHKO 1 (PASS 01)
Ha ypoBeHb CONFIG 35 1 HaxaTb knasuy [&].
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5 Pexxumbl pabotbl MTJ1-32H. Bbi6op 1 nameHeHMe 3agaHMn Ans

3TUX PEXUMOB

MwukponpoueccopHbli  Taumep-cyeTunk MTJ1-32H B 3aBMCMMOCTM OT BbIOpaHHOW €ro CTPYKTypbl
KOH(Urypaumm moxeTt paboTtaTb B pasHbix pexmnmax paboTbl (Tabnuua 5.1). B kaxgom pexume paboTbl CHETUMK
MTN-32H ucnonb3yeT pasHyto KOHUrypaumio OUCKPETHbIX BXOAOB, MapamMeTpbl KOHdurypauum, pabotaeT no
pasHbIM 4acoBbIM AMarpaMmmam ¥ € pas3HbiM KONMYECTBOM U 3HAYEHUSIMU 33 aHHbIX TOYEK.

5.1 CyeTHbIN pexum padbotbl MTJ1-32H.
B MTJ1-32H nmeeTcsa HECKONbKO CYETHBIX pexxMMoB (Tabnuua 5.1 — CONFIG 01 Pexum paboTbl):
OpHonoporosebir cyeTunk CONFIG 01=0000
OpHonoporoBsbin cyeTynk ¢ cymmuposaHnem CONFIG 01=0001
[1ByxnoporoBkii c4eTymk ¢ cymmmupoBaHnem CONFIG 01=0002
Cuetumk naketoB CONFIG 01=0003.

B pexume cuetunka MTJ1-32H BocnpvHMMaeT curHanbl CO CYETHOro BxoAa,. obpabaTbiBaeT MX B
COOTBETCTBMM C NapameTpamu, 3agaBaeMbiMW MONb3OBaTENEM U KaK pe3ynbTar — BbIBOA MOKa3aHun huanyeckux
BEIMYMH Ha BOCbMUPA3PSAAHYI0 NaHernb U COOTBETCTBYIOLUX CUTHANOB Ha MHAWMKATOPbl NepeaHel naHenu, a Takke
BblJaya ynpaBnsaoLLMX BO3OENCTBMIA HA OUCKPETHbIE BbIXOA4A CHETUYMKA.
Ons pabotbl MTJ1-32H B 04HOM M3 CYETHBLIX PeXnMOB paboTbl NCMONBL3YIOTCA HAaCTPOMKM U NapameTpbl
MEHI0 KOH(purypauum npueeaeHHble B Tabnuue 5.1.
Hnarpammbl pexxumon cyeta CONFIG.04 npeacTtaeneHsl Ha puc. 5.1 1 5.2.
Beibop pexuma ynpasneHus BbixogHbiMu ycTponctBamm CONFIG.04 ocyliecTBnsercs ucxogd w3
HeobxoanMol norvkn poboTel, KOTopasi NpeAacTaBneHa B Tabnmuax 5.2 - 5.5.
Tabnuua 5.1 KoHdurypauusa MTJ1-32H B pexxume cyeTaumka

MyHkT |MapameTtp Ean- |([OuanasoH 3HaueH. |lUar name-
MEHI0 nuubl | U3MepeHus no ymon- | HeHusA
n3Me- |napameTtpa YyaHuo
peHuns
YpoBeHb 1. Hactponka napametpoB TUNE
00 MacwwTabHbi en. 00000,001-99999,999 00000,010 | oaunH pa3psa
K09 PULMEHT cHEeTHMKA
02 3agaHue cymMmmapHoro Tex.eq. /00000000-99999999 12345678
(oaHONOpPOroBoro)
cyeTymMKa 1 cHeTUYMnKa-
HakonuTens 3
03 3apaHve 1 Téx:eq. |0000000;0-9999999,9 | 100 ngﬂgig; g g;ﬁ;?g"m cueTmKa
(TpOMexyTOUHOE 3aparue CONFIG 03. Tomy nepeg nx
OBYXMOPOroBoro
cueTuKa) BBOJOM CHa4ana Hy>Ho
04 3anane 2 (v sapanve | Tex.ea. |0000000,0-9999999,9 | 300 g%ﬁ?f‘gg;apa""em
OJHOMOPOroBOro
cyeTymka)
05 MpenycraHoBneHHoe Tex.eq. |0000000,0-9999999,9 0
3HaYeHne cyeTHMKa
YpoBeHb 2. KoHdurypupoBaHue yctponuctea CONFIG
00 3agaHue BBIBOOUMOE Ha 0000 — oTknto4YeHo 0002 0001
auecnnen ans 0001 — 3apgaHue 1
penaktmpoBaHus B 0002 — 3apgaHuve 2
pexume nHaukaumm Count 0003 — npegycTaHOBMNEH-
HOE 3HAYEeHNe cyeTYMKa
01 Pexum paboThl 0000 — OgHonoporosbi | 0000 0001
cUeTUMK
0001 — OgHONOpOroBLIN
CYETUMK C
CyMMUpPOBaHUEM
0002 — [IByxnoporosbIv
CYEeTUMK C
CyMMUpoBaHneM
0003 — CYyeT4mnK NakeToB
02 PaspsagHocTb nHankawumm 0000 — YeTtblpex- 0000 0001
paspsigHasi
0001 — WecTu-
paspsigHas
0002 — Bocbmu-
paspsigHas
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MyHkT |MapameTtp Ean- |Owana3oH 3HaueH. |lUar name-
MeHIo nuubl | U3SMepeHus no ymon- | HeHusA
u3Me- |napameTpa YyaHuo
peHuns
03 MonoxeHne 3ansaTon 0000 — xxxx 0001 0001
cyeTyMKa 0001 — xxx,x
0002 — xx,xx
0003 — Xx,Xxx
04 Pexum cyeta 0000 — CymmupytoLmii 0000 0001
0001 — BblunTatowmn
0002 — KomaHaHbIn
0003 — NHauBMAayanbHbI
0004 — KsagpaTypHbin
05 Peakunsa cuetymnka 0000 — dpoHT curHana | 0000 0001
0001 — Cnap curHana
06 MuHumanbHas MC 0000-010,0 0000 000,1
ONUTENBHOCTb MMNYyNbeca
07 Pexum ynpasneHus -ans CONFIG 01=0000, |0000 0001
BbIXOAHbIMU 0001:
ycTporcTBamu 0000 - N
(cm. guarpammebl B Tabsn. 0001 -F
6.3 — 5.6) 0002-C
0003 - K
-onst CONFIG 01=0002:
0004 — K-1
0005-P
0006 - Q
0007 — A
-onsd ' CONFIG 01=0002
n CONFIG 04=0002,
0003 nnu 0004:
0008 — K-2
0009-D
0010 -L
0011-H
- ans CONFIG 01=0003
pexum paboTbl BbIXO4OB
NPELCTaBIEH Ha
puc.5.4. 3HaveHne aToro
napameTpa K BHUMaHuio
He BepeTcs.
08 [OnutenbHOCTbL MNyRbCca c 000,0-999,9 2,0 0,1
cdopmupyemoro
O HOKpaTHbIM
cpabaTtbiBaHMEM BbIxoaa
DO1
09 OnuteneHOCTb MMAynNbLCa [ 000,0-999,9 3,0 0,1
copmunpyemoro
O HOKPaTHbIM
cpabaTtbiBaHMEM BbIxoaa
DO2
14 Pexum nugukaumm 0000 — Count
(nokanbHbIN CHETYKK)
0002 — Total+ Count
(cymMmmapHbI n
NOoKasnbHbIN CHETYMKN)
16 CkopocTb cuyeTa 0000 — go 100 Hz 0 1
0001 — go 3 kHz
0002 — go 50 kHz
26 Pa3spelueHne cbpoca 0000 — cbpoc 3anpeLleH |0 1
CYMMapHOro cyeT4mnka ¢ 0001 — cbpoc paspelueH
nepegHen naHenu
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MyHkT |MapameTtp Ean- |Owana3oH 3HaueH. |lUar name-
MeHIo nuubl | U3SMepeHus no ymon- | HeHusa
u3Me- |napameTpa YyaHuo
peHuns
27 PaspelueHune cbpoca 0000 — cbpoc 3anpeLleH |0 1
NoKanbHOro cyeTynka ¢ 0001 — cbpoc paspeLueH
nepegHen naHenu
29 PaspelueHne aHanorosoro 0000 — aHanorosbIi Ecnu nyHkt CONFIG 01=
BbIxoA4a BbIXO[ 3anpeLueH 0002nn 0003, Torga aTtoT
0001 — aHanoroBbIn NyHKT BROKMpyeTca Ansi
BbIXO[ pa3peLueH N3MeHeHUus1 C 3HayYeHnem
0000.
30 HavanbHoe 3HaveHune 0000 — 9999 0000 1
cyeTymka, 4To
cootBeTcTByeT 0 %
BbIXO4HOIO aHanoroBoro
curHana
31 KoHeuHoe 3HauyeHve 0000 — 9999 1000 1
cyeTymka, YTo
cooteTcTByeT 100 %
BbIXOAHOIO aHanoroBoro
curHana

DiI2 DI2

“0" “0"

oL wqn
D1 DI1

“r “r
Tekywee Tekywee
3HayeHue 3HaYeHue

a)

oL oL
DI2 1 r_l 1ol r_} DI2

“0" E E @ @ E E uo"

g i é g é “qn
DI1 N I DI

non E E E E uOn
TekyLlee g i : TekyLiee
3HaueHne i 3HaYeHue

B)

r)

PucyHok 5.1 — [Quaepammbl pabombi cvemyuka MTJ1-32H e cymmupyrowem u 8biHumarouwemM pexumax cHiema

a) 1 6) — TekyLlee NokasaHWe cHeTYMKA U3MEHSIET CBOE 3HaYEeHKe No (PPOHTY CUrHana Ha CHETHOM
Bxoge (nyHkT meHto CONFIG 5 =[0000])
B) U ) — TeKylllee NokasaHWe cYeTuYMKa M3MEHSIET CBOE 3HaYeHue Mo crnafy curHana Ha CYeTHOM
Bxoge (nyHkT meHto CONFIG 5 =[0001])

MpumeyaHue.

BenvunHa BpemeHHoOro npomexyTtka T1 pgormkHa ObiTb Gonblue Yem MuHMManbHas AnNvHa BXOAHOMO
CYETHOro curHana.
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DI2 11 11 111

DI1

Tekywee
3HayeHue

wq

DI2 11 f1f1fl

s

DI1

|

Tekywee
3HayveHue

6)
el 0l 1 £

oL
DI2

s

DI1

S 3.-.--.--....

Tekywiee
3HayeHue

B)
PucyHok 8.2 — [luaepammbl pabomsbi ciemyuka MT/I-32H e pesepcusHbix pexxumax ciema

a) KOMaHAHbIW PEXNM cyeTa — CYET B «MKC» UNU B «MUHYC» OMpeaensieTcs CUrHanom Ha
BTOPOM AUCKPETHOM/BXOZE;

0) vHAMBMAYyanbHbLIA PEXUM CyYeTa — CYET B «MNJIOC» MPOM3BOAUTCS BTOPbIM AUCKPETHbLIM
BXOAOM, @ B KMUHYC» - NEPBbLIM;

B) KBaApaTypHbIA PEXUM CYETA — CHET B «MNJIOC» UNU B «MUHYC» onpegensieTcs ha3on nepeoro
n BTOpOoro Bxoga. Ecnu umnynbcbl Ha NepBOM [OUCKPETHOM BXOOE OMEPEXarT WMMMYNbCbl HAa BTOPOM
OVCKPETHOM Bxofe, Toraa OyaeT nponcxoauTb CyMMUPOBAHHbIA CHET, ECNY HAOBOPOT — OTpULATENBHBIN.

MpumeyvaHus.

1. BennunHa BpemeHHOro npomexytka T1 gorkHa ObiTb Oonblle YemM MUHMManbHas OfMHa BXOL4HOrO
CYETHOro curHana.

2. BennunHa BpeMeHHOro npomexytka T2 gomkHa OblTb He MeHbLUe MONOBUHbI MUHUMArbHOW ATUHBI
BXOJHOrO CHETHOrO CUrHana.

3. PeBepcuBHble pexumbl cHeTa paboTatoT TOMbKO MO PPOHTY CHETHOTO CUrHana.
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Tabnuua

5.2 Pexnmbl

paboTbl

AONCKPEeTHOoro

Bbixoaa

LIZANTAN.COM

DO2 opHoOnoporoBoro cuYeTynka ¢

CyMMUpPOBaHMEM U 6e3 B fokanbHOM pexume paboTtel MTJI-32H (cBeTtutcs mHomkatop “count” Ha nepegHen

naHenu)

Pexxum cyeta MTJ1-32H

CymMmmMmupytoLwmii

BblunTarowmin

PeBepcuBHbIf

Pexumebl N
paboThbl

BbIXOAHbIX
YCTPOUCTB

C6poc*

Makcumym* |-| |_| r

0 [1

0
.

LuKansl ' !

|

3apaHne* T
0 vnu

npeaycr. 3Hau.
MuHumym*

LKanbl
DO2

I_l

[1 ]

Qe 1 0]

RN

C6poc l-l l-l

00 L1

Makcumym

wiKanbl

! 1
+ T
1 E
1
3a,anV|e L & =
0 vnn ! H

RO

N

npeaycr. 3Hau.
MuHmym

LwiKanbl
DO2

]

(AP

_..,-.....
'
'
[ ——
T
'

o

C6poc

Makcumym
LuKanbl

3apaHue
0 vnn

NpeaycT. 3Hau.
MuHrMym

LiKan.l
DO2

[l

§

. -

N

'
T
'
'
Lo
'
'
'
'
'

C6poc

Maxkcumym

0
LKanb! 1
1
H
3agaHunel ---1-f-
0 unun !

npeaycr. 3Hau.
MuHrMym

wKanbl

DO2

MpumeyvaHums.
1. COpoC TeKYLNX NOKa3aHU cHETYMKA B AaHHbIX pexunMax paboTbl MOXHO NPOBOAUTL KaK C AUCKPETHOMO

Bxoga DI3, Tak n ¢ nep

eaHen naHenu.

2. Makcumym Lkanbl OydeT 3aBuceTb OT paspsiAHOCTM MHAMKATOpa CYETUMKa (MYHKT MEHIO KOHDUrypauum

CONFIG 2).

3. Bblbop 3adaHus, ero pegaktupoBaHue Anst pasHbiX pexumoB paboTtbl MTJ1-32H (cm. pasgen 5.5).

4. BbixogHble “yerpovictea DO1 n DO2 cyetunka MTJI-32H moryt paboTtatb B CTATU4ECKOM WU
OMHaMUYecKoM pexumax. Ecnu BbIXOOHOW curHan AMHaMUYECKUA, TO AMUTENbHOCTb MMMynbCca 3TOro curHana
3agaeTcs B MeH KoHdurypauun CONFIG 8 (ans DO1) n CONFIG 9 (ans DO2). Ecnu AnuTenbHOCTL umnynbca
3agaHa “0”, To curHan ByaeT cTaTU4ecKUM.

| l - cTaTU4eCKU curHan;

I - OUHaAMMWYECKUI curHarn.
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Tabnuua 5.3 Pexumbl

paboThl

auckpetHoro Bbixoga DO1

OLHOMOPOroBOro CYeTYMKa C CyMMMpOBaHMEM (CBETUTCA MHauKaTop “Total” Ha nepegHen naHenm).

LIZANTAN.COM

cymmapHoro pexuma MTI-32H

Pexxum cyeta MTJ1-32H

CymMmmMmupytoLwmii

BblunTarowmin

PeBepc

VBHbIN

Pexumebl N
paboThbl

BbIXOOHbIX
YCTPONCTB

C6poc*

99999999

3apgaHue*

0

-9999999

DO1

C6poc I I

99999999 T

3apaHue -----f-} £- /]/. .........
0 H

-9999999

1]

DO1

I

j=

C6poc

99999999

3apaHue

0
-9999999

DO1

C6poc I I

99999999 ;

3apaHne ----- b A- /]7 .........

0 -

-9999999

DO1 _IL!—

MpumeyvaHus.

1. 3anyck ,CymMMapHO20 pexxumMa OLHOMOPOroBOro CYeTUYMKa C CYMMMUPOBaAHMEM MPOUCXOAUT CUHXPOHHO C
3anyckOM OHOMOPOroBOro CYETYMKa C CYMMMPOBAHMEM B JIOKalIbHOM pexume paboThbl.

2. COpoc TeKyliux MoKasaHuii OOHOMOPOroBOr0 CYeTYMKa C CYyMMMUPOBAHWEM B CYMMAapHOM pPeEXuMe
paboTbl. NPON3BOAUTCS TOMLKO C NEpPeaHEN NaHenu.

3. BbiGop 3agaHus, ero pegakTMpoBaHue Ans pasHbiX pexumoB paboTsl MTJ1-32H (cm. pasgen 5.5).

4. BebixogHble yerporictea DO1 v DO2 cuetynka MT-32H moryT pa6otaTe B CTaTM4eckoM Wnv B
OVUHaMUYecKoM pexume. Ecnv BbIXOAHOW curHam AMHaMUYECKUN, TO ANUTENbHOCTb MMMynbca 3TOro
curHana 3agaeTcsa B MeHo koHdurypaumm CONFIG 8 (ans DO1) u CONFIG 9 (ana DO2). Ecnu
ONUTeNbHOCTL MMNynbea 3agaHa “0”, To curHan GyaeT cTaTUYeckuMm.

| l - CTaTU4EeCKU curHan; I - OUHaMMYEeCKUI curHarm,

- curHan RESET c nepegHelt naHenu
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Tabnuua 5.4 Pexumbl paGoTbl BbIXOAHLIX YCTPOWCTB [BYXMOPOrOBOrO CYETYMKA C CYMMUPOBaHUEM B

NoKanbHOM pexume pabdotbl MTJ1-32H (cBeTutcs nHgukatop “Count” Ha nepegHen naHenm).

Pexunm cueta MTJ-32H

CymMmMmupyoLum

BblanTtarowmmn

PeBepcuBHbIN

Pexunmbl K-1
paboThbl

BbIXOAHbIX
YCTPOUCTB

NpenycT. 3Hau.

C6poc i-|

Makcumym

LuKanbl
3agaHue 2 -—{--- -4~

3apaHne 1 --
0 vnu

DO1

~~
|
i

Peseps

Peseps

Q|0

NpeaycT. 3Hau.

C6poc

Maxkcumym

LwKanbl
3agaHue 2

3apaHue 1
0 vnn

DO1

NpenycT. 3Hau.

C6poc

Makcumym

LKanbl

3apaHue 2 . -
3apaHue 1 | ! -
0 unn i !

/\/L/

N

DO2 L I_

—
I

MpumeyvaHus.
1. COpocC TeKyLMX NoKas3aHUi cyeTYMKa B AaHHbIX peXMMmax paboTbl MOXHO NMPOBOAUTbL Kak C AUCKPETHOrO
Bxoga DI3, Tak n c nepegHei naHesn.
2. MakcMyM Likanbl 6yaeT 3aBuceTb OT pas3psaHOCTY MHOMKATOPA CHETYMKA (MYHKT MEHIO KOHdUrypaumm

CONFIG 2).

3. Bbibop 3apaHusi, eroipegakTMpoBanve ans pasHelx pexvmon paboTel MTJ1-32H (cm. pasgen 5.5).

4.

| l - CTaTUYECKUIA curHan;

I - DUHAMMWYECKUI CUrHarn.
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Tabnuua 5.5 Pexumbl paboTbl BbIXOAHLIX YCTPOMCTB OBYXMOPOrOBOrO CYeTuYMka C CyMMpOBaHUEM B
nokanbHOM pexume paboTbl MT/1-32H Tonbko Ans peBepCUBHbIX PEXUMOB cYeTa.

Pexunmbl K-2 Cpoc* M |'|

pa60Tb| *Makcumym |
BbIXOAHbIX LwiKanbl
YCTPOWCTB 3apakue 2*
3apaHne 1*

0 vnu npegycra-
HOBMNEHHoe
3HaYeHve

DO1

DO2

Cbpoc
Makcumym 1
LuKansl
3apaHne 2 ———————————————

3anaHne 1 ———-——#~ N~

0 wnun npepycra-
HOBMEHHOE
3HaveHve

DO1

D02
L Cépoc i-|

Makcumym |
LuKanbl

3agaHue 2
3apaHue 1

0 vnu npepycra-
HOBMEHHOoe
3HaueHve

o TN |
i —
H C6pocJ| -|

Maxkcumym
LKanbl

3agaHue 2

T

3agaHue 1

0 nnu npegycTa-
HOBNEHHOE
3HaveHve

oy OEiHEHH EHE
-

DO2

lMpumeyaHrus.

1. COpoc TeKyLLMX NOKa3aHUi cHeTUMKa B AaHHbIX peXMMax paboTbl MOXHO NPOBOAMTL Kak C AUCKPETHOro
Bxoga DI3, Tak n c nepegHnen naHenwu.

2. MakcumyMm wkanel 6yaeTt 3aBMceTb OT paspsagHOCTM MHAMKaTopa cyeTymka (MyHKT MEHI0 KoHdUrypauum
CONFIG 2).

3. Bblbop.3aaaHuvs, ero pegaktupoBaHne Ansi pasHbiX pexumoB paboTtbl MTJ1-32H (cm. pasgen 5.5).

4,

| l - cTaTU4eCKU curHan; I - OUHaAMMYECKUI curHarm, - MFTHOBEHHbIN CUrHarn.
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[IByXNOpOroBbIii cYeTYMK C CYMMUPOBAHMEM paboTaeT Takke B CyMMapHOM pexume paboTbl (CBETUTCS
nhaukaTop “Total” Ha nepepgHen naHenn). Pabota MTJ1-32H B aTom pexnme nsobpaxeHa Ha pucyHke 5.3.1 n 5.3.2.

JlokanbHbI c6poc* |—| |—|

CyMMmapHbIi cbpoc*

[Noka3aHusa nokanbHOro cyeTyYnKa

N\

3apaHue CyMMapHOro CYeTYMKa™- --------

_______1___<
P S

lMokasaHusa cymmapHOro cyeTymka
0

PucyHok 5.3.1 Juaspamma pabomsl OByXNOPOroBOrO CYETYMKA C CyMMUPOBaHWEM 8 CYMMapHOM pexume
pabomsl.

[na kBagpaTypHOro pexuma cyeTa 3HayeHWe CyMMapHOro cyeTumka OygeT BCeRga CyMMMPOBATLCS, He
3aBWCMMO OT HanpaBfeHusi cyeTa B NOKanbHOM pexume. Takum obpasomM’ npu UCHOMb30BaHWM KBaApaTypHOro
pexumMa cyeTa, B CyMMapHOM pexunMe cyeTunka byaeT BbluMCnsATLCA 06LWuiA Npo6Ger.

JlokanbHbI cHpoc* |—| |—| —|

CymmapHsbI copoc*

[NokasaHusa nokanbHOro cHeTyYnka

N\

3afjaHne cyMMapHOro cyeTumKa*---------

MokasaHus CyMMapHOIo cHeT4MKa

0 <

PucyHok 5.3.2 [Juacpamma pabombi OBYXROPOroBOro cHeTyMka C CyYMMUPOBAHUEM 8 CYyMMapHOM pexume
paboms! U KeaBpPamypHOM peXume cHema

Mpun pabote MTJI-32H B pexnme cYeTuMKa MakeToB, eCnu cBeTUTCHA uHAukaTop “Count” Ha nepeaHen
naHenu cyeTynka, To paboTaeT NokasibHbIA.CHETYUK B LIMKITMYECKOM pEXMME, a ecrnu cBeTuTca nHamkatop “Total”,
To paboTtaeT cyeTdynk naketoB. PaBota MTJI-32H B atom pexume, He 3aBucumo oT napameTpa CONFIG 07,
n3obpaxeHa Ha pucyHke 5.4.

|

JlokanbHbIV COpOC*

CyMmapHbIn cbpoc*

3apaHue 2*

Y

MokazaHns fToKansLHOro cHeT4mMKa
0

DO2

b e e N - - —

3apaHue 1* .- ﬁ

MNoka3aHus'cyeTyMKa NakeToB P
0
DO1 I

PucyHok 5.4 [Quazpamma pabombi cHemYuka rnakemos.

lMpumeyaHus.

1. JlokanbHbI cOpoC npomnsBoanTCS Mo curHany Ha DI3, a cymmapHbIi cOpoc nponsBoanTCSa C NepeaHen
naHenu MTJ1-32H.

2. Beibop 3agaHus, ero pegaktupoBaHue Ans pasHblx pexumon pabotel MTJ1-32H (cm. pasgen 5.5).
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5.2 Pabota MTJ1-32H B pexunme Tanmepa.

Mpun pabote MTJ1-32H B pexnme TanMepa OH UMEET ABe BPEMEHHbIE YCTaBKU, MO LOCTUXKEHMIO KOTOPbIX

CYETHUK BblaaeT ynpasndatowne curHanbl Ha AUCKPEeTHbIe BbIXoda.

[Onsa pabdotbl MT/-32H B pexunme Tanmepa UCMOMb3YHTCA HACTPOMKU U NapaMeTpbl MEHIO KOHUrypauum

npvBeneHHble B Tabnuue 5.6.
MakcumarnbHas norpeLHocTb Tanmepa, He bone 12 c/cyTku.
Tabnuua 5.6 KoHdurypaumusa MTJ1-32H B pexunme Tanvepa

LIZANTAN.COM

MyukT |MapameTtp Eau- |Ouana3oH 3HaueH. LWar name-
MeHIo nmubl | U3MepeHus no ymon- |HeHus
n3mMme- |nNapameTpa YaHUo
peHus
YpoBeHb 1. HacTtponka napametpoB ypoBHA TUNE
08 3aganue 1 (gnsa DI1) c:MC 00.000-99.999 05.0 OAVH pa3psa
09 3apanuve 2 (gns DI2) unn  |unn unn 00.00.00. — 10.0
nepvog Ansa pexvma Z Y:M:C 99.99.99
10 OnvHa nvnyneca DI ang | c:mc 00.000-99.999 OIVH paspsa
pexuma Z unu unun 00.00.00. —
11 OnuvHa nvnyneca DI2 gng | 4:m:c 99.99.99 oAVH/paspsaa
pexuma Z
YpoBeHb 2. KoHcdurypupoBaHue yctponctesa CONFIG
00 3apaHune BbIBOgMMOE Ha 0000 — oTKM4YeHo 0002 0001
auennen gns 0001 — 3agaHue 1 Ecnu BbiGpaHo 0000, Torga
pefaktuposaHus 0002 — 3apaHwve 2 no HaxaTuio knasuwmn SET
BbIBOAUTCS! BTOPOE
3ajaHue, HO TONbKO Anis
MHAVKaLUMK
01 Pexum paboTbl 0004 — Tanmep 0000 0001
06 MuHumanbHas MC 0000-010,0 0000 000,1
ONUTENBHOCTb BXOAHOTO
umnynbca (punbTp
YNpaBnsiioLwmnX CUrHanoB)
08 [nuTenbHOCTb MMNyrnbca c 0,0-999,9 2,0 0,1
dopmMmmnpyemoro
OOHOKPaTHbIM
cpabaTtbiBaHMeEM BbIxoAa
DO1
09 [OnuTensHoCTb MMNyrnbca c 0,0-999,9 3,0 0,1
dopmupyemoro
OOHOKPaTHbLIM
cpabaTbiBaHMeM Bbixoaa
DO2
10 dopmaT oTobpakaemoro 0 —yy.MM.CcC 1
BpeMeHu Tarimepa 1-cc.mc
11 Pexwum ynpasneHus 0000 - A
BbIXOAHbIMU 0001 -B
yCTpoWCTBaMM Tarimepa 0002 -D
0003 -E
0004 - F
0005-Z7
12 HanpaBneHwue cyeTa 0000 — Cymmupytowmia | 0 1
Tanvepa 0001 — Bblyutaowui
14 Tun nHgnkaummn Tanimepa 0000 — F 0 1
Pa3pelueHune cbpoca 0000 — cbpoc ¢ 0 1
28 TanMepa c nepenHen nepegHen naHenu
naHenm 3anpeLleH
0001 — cbpoc ¢
nepegHen naHenu
paspeLueH
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MNuranne

3apanwue 2
-“<s» 3ananue 1

3apanve 2

3apanue 1

Pexum cueta

=
=
=)
g
a
=
=
=
g

Pexum cyeta

BbI4UTAHLWWK

MNutaHue

3apaHue 2

3apaHue 2

Pexum cueta
CYMMUPYIOLMIA

Pexum cueta
BLIYUTAIOWMA

MNuranne

3apanwue 2
- 3apanve 1

3apanve 2
- 3apaHue 1

PesxwM cueta
BBIMUTAIOWMIA == ===~ ==\ f=mmmmmmmneee

Mutaxue

3apaHmne 2
- 3apanue 1

3ananue 2

- 3apaHue 1

Pexum cueta

CYMMMUPYIOLLMIA

Pexum cueta

BBIMMTAIOWMIA ~~

Tabnuua 5.7 Pexumbl paboTbl BbIxogHbIX ycTponcTB MTJ1-32H B pexume Tanimepa

Pexumbl

paboThl

BbIXOAHbIX
YCTPOWCTB
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Baganwe 2
=% 3apaune 1

3apaHwe 2
3apanue 1

--- Mepwon

AnuHa umnyneca DIZ
AnwHa wmnyneca DI

OnwHa wmnyneca DI2
t--- OnuHa wmnyneca DI

Mepwog

| \
1
o
1
Y-
1
B
L

S anlt Gabhttt

L
1
Q---. -

1
L by T

1

1
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=
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=
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ol X X 2
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MpumeyvaHus.

DI3, Tak u ¢

n Ta|7lmepa MOXHO NpOBOAUTbL KaK C OUCKPEeTHOro Bxoda

(ecnn CONFIG.28

Beibop 3agaHus, ero pegakTnpoBaHue gns pasHbix pexumos pabotsl MTI-32H (cm. pasgen 5.5).

C6poc TekylumMx nokasaHu

1
2.

0001).

nepeagHen naHenu
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5.3 Pabota MTJ1-32H B pexxnme TaxomeTpa.

LIZANTAN.COM

Mpn pabote MTI-32H B pexume TaxomeTpa npubop OygeT NpoM3BOAUTL W3MEpPEHWS KOMNMYecTBa

06opoTOB BanoB pasfnuyYHbIX MeXaHW3MOB, BOCMPUHMMAs CUrHamnbl HAa CYETHOM BXxode OT AaTyMka Konuyectsa
obopoToB. WM3mepeHue konmuyecTBa WMMYNMbCOB OT AaTyvMka MPOU3BOAMTCS 3a HEKOTOPbIA Mepuos BpeMeHu
TaxomeTpa, 3a4aBaeMblil Nonb3oBaTenem. B pesynbtate nonyvyeHHbIX AaHHbIX NPOUCXOAUT UX 0bpaboTka 1 BbiBOA
Ha AMcnnen cyeTyMKka NoKasaHWA HAKOMMEHHOro W TeKyLLero nokasaHwin konmyectBa o6opoToB. o AOCTMXEHWMIO
TEKYLLMM 3Ha4YeHMEM TaxOMeTpa BEPXHEN UMW HUXKHEN YCTaBOK CYETUMK YNpaBnsieT BbIXOAHBIMU YCTPONCTBaMM.

npuBeneHHble B Tabnuue 5.8.

Tabnuua 5.8 KoHdurypauus MTJ1-32H B pexxume TaxomeTpa

Ina pabotel MTJ1-32H B pexxume TaxoMeTpa UCMNOMb3YIOTCA HACTPOWKN U NapameTpbl MEHIO KOHUrypauum

MyHkT |MapameTtp Eau- |OuanasoH 3HaueH. Llar name-
MeHIo nuubl | U3MepeHus no ymors- [HeHuA
M3Me- |napameTpa YaHuo
peHus
YpoBeHb 1. HacTtponka napametpoB ypoBHA TUNE
00 MacwwTabHbi eq. 00000,001-99999,999 00000,010 |oguH paspsg
KoadpduumeHT Nnpobera
(HakonneHHoro
Konnyectsa 060poToB)
01 MacLutabHbIn eq. 00000,001-99999,999 00000,010 |oaunH paspsg
KO9hPULMEHT TaxomeTpa
(o6opoToB)
03 3agaxuve 1 (HuxHee) Tex.ed. | 00000000 - 99999999 1000 OAVH pa3pag
04 3agaHve 2 (BepxHee) Tex.ed. | 00000000 - 99999999 3000 OAVH pa3pag,
06 Ivctepesnc (Hist) Tex.ed. | 00000000 - 99999999 0000 OOVH paspsa
YpoBeHb 2. KoHcurypupoBaHue yctponcrtea CONFIG
01 Pexum pabotbl 0005 — TaxomeTp 0000 0001
02 PaspsagHocTb nHgukauum 0000 — YeTbipexpaspsagHas 0000 0001
0001=lUecTnpaspsagHas
0002 — BocbmupaspsaHas
03 MonoxeHune 3ansaTon 0000 — xxxx 0001 0001
npobGera 0001 — xxx,X
0002 — xx,xx
0003 — X,XxX
06 MuHumanbHas Mc 0000:010,0 0000 000,1
ONUTENBHOCTb MMMNYyNbCca
MMMYNbCHOro counbTpa
13 Pexum ynpasneHus 0000 — HL 0 1
BbIXOAHbIMM 0001 — H-HH
yCTponcTBamu ang 0002 — L-LL
TaxomeTpa 0003 — AREA
14 Tun nHaukaumm ona 0000 — F (o6opoThbl) 0 1
TaxomeTpa 0001 — Count +F (cyeTumk
pecypca 1 060poThbI)
0002 — Total+Count+F (npober ,
cyeTyMK pecypca 1 060poThl)
15 [MNonoxeHue 3anaton ong 0000 — xxxx 0 1
nokasaHu TaxomeTpa 0001 — xxx,x
(obopoToB) 0002 — xx,xx
0003 — Xx,xxx
16 CkopocTb cyeTa 0000 — oo 100 Hz 0 1
0001 — go 3 kHz
0002 — go 50 kHz
18 EouvHVlBhu3mepeHus 0000 — cekyHapl 0 1
BpeMeHu Ong TaxomeTpa 0001 — MUHYTBI
0002 — yacbl
19 KoadpbpuumeHt c 0000 - 0050 MpumeHseTca ans
dunbTpauun nokasaHum ckopocTten ot 3 'y
TaxomeTpa (060pOTOB) no 3kly, n
NpVBOAMT K
3a0EepXKKN
WHAMKaLMK
N3MepEHHOro
3HayeHus
o6opoToB



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

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

MpogomkeHne Tabnuubl 5.8.

LIZANTAN.COM

MyHkT |MapameTtp Ean- |([OuanasoH 3HaueH. |lUar name-
MEHHI nuubl | U3MepeHus no ymon-
n3mMme- |nNapameTpa YaHUO
peHus
24 Pexum paboTkl cueTunka 0000 — NocTosiHHO 0
pecypca 0001 — nckpeTHble BXxoaa
0002 — Peseps
0003 — DO1
0004 — DO2
0005 — nckpeTHble BbIxoAa
0006 — YcTaHoBKa
25 MuHUMansHble 060pOThI 0 - 1000
cyeTyMKka pecypca ans
CONFIG 24 = 0006
29 PaspelueHne aHanoroesoro 0000 — aHanoroBbI BbIXOA
BbIXo4a 3anpeLueH
0001 — aHanorosbI BbIX0A,
paspeLleH
30 HavanbHoe 3Ha4yeHune 0000 — 9999 0
rnokasaHun, 4to
cootBeTcTByeT 0 %
BbIXOHOIO aHanoroBoro
curHana
31 KoHeuyHoe 3HauveHne 0000 — 9999 0
rnokasaHu, 4to
cootBetcTByeT 100 %
BbIXOQHOIO aHanoroBoro
curHana

Tabnuua 5.9 3aBUCUMOCTb aHaroroBoro BbIXQAHOLO CUrHana ot BXO4HOro B pexnmMme TaxomMmeTpa

"padnyeckasn 3aBUCUMOCTb

MprmeyaHusa

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

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

Vo - HayanbHoe 3HayeHne cKopocTU (4acToThbl), YTO
cooTBeTcTBYET 0 % BBIXOOAHOIO aHanoroBoro curHana
Vg - KoHeYHoe 3HaueHue cKopoCTU (4acToThl), YTO
cooteTcTByeT 100 % BbLIXOAHOrO aHaNoOroBOro
curHana
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Tabnuua 5.10 PexvMbl paboTbl BbIxogHbIX ycTponcTe MTJ1-32H B pexume TaxomeTpa

Pexum HL MokasaHusi Taxometpa A
paboThl /\ Hist
BbIXOAHbIX 3apanme 2 (H)
YCTPOWCTB '
TaxomeTpa ; :
DO1 — meHbLie L 3apaHue 1 (L) L . ;
DO2 - 6onblwe H i 5 : '
DO1 - Z '
D02 -
H-HH MokasaHus TaxomeTpa A
3apaHue 2 (HH) /\
DO1 — Gonbiue H Sapakme 1 (H) : |
DO2 — 6onbuie HH = ; i i
DO2 -
L-LL MokasaHus TaxomeTpa
3ananne2.(L)
DO1 — meHblue LL
DO2 — meHbLue L 3apaHue 1 (LL)
DO1
DO2
AREA Moka3aHusa Taxometpa A
\ ist Hist
3apaHue 2 (H) i
DO1—-B3oHe Lu H : : Hist
DO2 — BHe 30HbI L 1 3apanve 1 (L) : L \
. TR T &
v D v ot
o L [
oo [ [N
MpumeyvaHus.

1. Bbibop 3agaHusi, ero pefakTupoBaHue Ans pasHbix pexunmos pabotsl MTJ1-32H (cMm. pasgen 5.5).

2. Hist — ructepesnc ans BepxHen 1 HWXHeN yCTaBoK TaxoMeTpa.
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5.4 Pabota MTI1-32H B pexunme pacxogomepa-gosaropa.

LIZANTAN.COM

Mpu pabote MTJI-32H B pexume pacxogomepa npubop BOCMPUHUMAET MMMYMbCbl HA CHETHOM BXOAE U

npeobpasyeT uUx B MHTerpanbHOE W Tekyllee 3HauyeHWe pacxofa. B 3aBMCUMMOCTM OT MokasaHWi MHTerpanbHOro
3HaYeHus1 pacxoda MOXeT Npou3BOAWTCH [03MPOBKa KONuyecTBa BeLlecTBa: OAHOMO UMM AByX, MO 3adaHusM UX
£03bl. [lo3vpoBka peanuayeTcs Yepes BKIOYEHMe-BbIKIIOYEHNE KIanaHoB Ha NNHKSAX pacxoAa BellecTs.

Tabnuua 5.12 KoHdurypaums MTI1-32H B pexunme pacxogomepa-gosaTopa

[Onsa pabotbl MTJ1-32H B pexxMme pacxogomepa-go3aTtopa UCMomb3yHTCA HAaCTPOMKM U napaMeTpbl MEHIO
KOH(Urypaumm npmeaeHHble B Tabnuue 5.12.

MyHkT |MapameTtp Eau- |Ouana3oH 3HaueH. |lpumeyaHus
MEHI0 nuubl | U3MepeHus no ymon-
U3Me- |nmapameTtpa YaHuo
peHuns
YpoBeHb 1. HacTponka napametpoB ypoBHA-TUNE
00 MacwTabHbIn en. 00000,001-99999,999 | 00000,010 | “enoneayerca Ans npeoGpasosating
KOnu4yecTBa MMMNyInbCOB, NOJTyYEHHbIX CO
KOSCbeVILI,VIeHT aosatopa CUYETHOTrO BXOAa, B MHTErparibHble (CyMMapHoe)
3Ha4YyeHnsa pacxoda
01 MacTtabHbIn en. 00000,001-99999,999 | 00000,010 | “enoneayerca ans npeoGpasosating
KONM4yecTBa MMMyInbCOB, NOJTyYEHHbIX CO
KOSCbeVILI,VIeHT CYEeTHOro BXoAa, B TeKyLLMe nokasaHusi pacxoga
pacxogomepa
03 A ans oTkntoueHns DO1 Tex/eq. | 0000000,0-9999999,9 | | 500 g':gj;m”;a"gfg;:ggf"f“ OTKIIOHMTCA MpU
04 3agaHue gosatopa SP Tex/en. |0000000,0-9999999,9 |50 ggiggj:g“"“ HeoGxopumoro konu4ectsa
YpoBeHb 2. KoHdmrypupoBaHue yctporctBa CONFIG
00 3agaHue BbIBOOMMOE Ha 0000 — oTKno4eHo 0001 YKa3bIBEETCR, KAKOS S2/1aHVE NItk
- npefycTaHOBMEHHOe 3Ha4YeHne nHTerpanbHoro
aucnnen anga 0001 — 3agaHue (SP) pacxofia [A0SKHO UBMEHSITCS C nepeaHen
pe,anTmpOBaHm 0002 - A naHenu no Haxatuio knasuwm SET. Apyrve
3Ha4YeHua 3agaHna N3MEHAKTCH TONbKO B MEHIO
npw KoHdurypauum npubopa u He noanexat
onepaTUBHOMY U3MEHEHUIO C nepeﬂHeﬂ
naHenu.
01 Pexum paboTsbl 0006 — do3aTop- 0000 Onpepenset CTpyKTypy npubopa u dpyrKum
€ero BXoZoB Npu 3Tom
pacxogomMep
02 PaspsgHocTb nHankaumm 0000 — 4-x paspsgHast | 0000
0001 — 6-Tn paspsaHas
0002 — 8-mun paspsigHas
03 [NonoxeHne 3anarton angd 0000 — xxxx 0001
nokasaHui gosatopa 0001 — xxx,x
0002 —xx,xx
0003 — X,xXXx
06 MuHumanbHas McC 0000-010,0 0000
ONMTENBbHOCTL MNyIbca
15 [MNonoxeHwe 3anaton ons 0000 — xxxx 0001
nokasaHui pacxogomepa 0001 — xxx,x
0002 — xx,xx
0003 — X,xXxXx
16 CkopocTb cyeTa 0000 — oo 100 Hz 0000
0001 — go 3 kHz
0002 — go 50 kHz
18 EavHuublvnameperns 0000 — cekyHab! 0000
BpeMeHu Ans 0001 — MUHYTBI
pacxogomMepa 0002 — yachl
19 KoadhdpumumeHt (¢} 0000 — 0050 0000 Dz”rsg"jfk";”g C)'f(‘;g";fj;; M3Mr” Ao 3 K,
dunbTpauum rnokasaHumn ManfepefHoro SHgHZHMH OﬁgpoT(L)lB
pacxona
22 Pexum ynpasneHus 0000 — A 0000
BbIXOAHBIMY 0001 -B
ycTponcTBamu ang 0002-D
Jo3saTopa-pacxogomMepa 0003 - E
23 Pexum nugukaumm 0001 — Count+F 0000
pacxogomepa-go3satopa (HakonneHHoe 3Ha4eHue
M pacxon)
0003 — Total+Count+F
(cymmapHoe
HaKoMMeHHoe 3Ha4yeHue,
INokanbHOe HakonneHHoe
3HaYeHue, pacxoa)
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29 PaspelweHne aHanoroesoro 0000 — aHanorosbIn 0000
BbIXxoAa BbIXOZ 3anpeLleH
0001 — aHanoroBbIv
BbIXOJ paspeLueH
30 HavyanbHoe 3HauyeHue 0000 — 9999 0000
nokasaHui pacxogomepa,
yto cooTBeTcTBYET 0 %
BbIXOAHOIO aHanoroBoro
curHana
31 KoHe4dHoe 3HaueHne 0000 — 9999 1000
nokasaHui pacxogomepa,
yTo cootBeTcTByeT 100 %
BbIXO4HOIO aHanoroBoro
curHana
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Tabnuua 5.13 Pexvmbl paboTbl BbIXOAHbBIX YCTPOWUCTB A03aTopa-pacxogomepa

LIZANTAN.COM

Pexunmbl A
paboThl

BbIXOAHbIX
YCTPONCTB

C6poc*

Crapr (DI3)*

Cron (DI1)

'
'
'
'
'
'
'
'

P)
i
T
'

SP* --
SP-A* --

0

DO1

DO2

C6poc*

Crapt (DI3)*

Cron (DI1)

SP*
SP-A*

0

DO1

DO2

Cbpoc*

Craprt (DI3)%

]

Cron (DI1)

SP* -=
SP-A* --

0

PR T P —

DO1

DO2

]
'
1
'
'
'
'
'
'
T
'
'
'
'
'
T

Cbpoc*

Crapr (DI3)*

Cron (DI1)

SP*
SP-A*

DO1

DO2

MpumeyvaHuns.

1. COpoc TekyLLero nokasaHusl KOnNM4YecTBa BELLECTBA OT AaTyMKa pacxofa B pexumax A u B nposoauTcs
TONbKO C NepeaHer naHenu cyeTyunka. [Ans pexumon D 1 E — MoXXeT NpoBoANTCS Kak C NepeaHen naHenmn cyeTymka,

Tak 1 ¢ guckpeTHoro Bxoda DI3 “CTapT’ No AOCTUXEHUIO 3HaYeHNeM TeKyLLLero pacxoaa 3agaHus 2.

2. Bblbop 3agaHus, ero pegaktupoBaHune Anst pasHbix pexumon pabotbl MTJ1-32H (cm. pasgen 5.5).
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5.5 BbIGOp U U3MeHeHMne 3Ha4YeHUs 3afaHHON TOYKMU

Mpu BkntoyeHun nutannsa MTJI-32H Haxoautca Ha ypoBHe PABOTA. lNpu aTOM Ha gucnnee cyetyuka
BbIBOOUTCS 3HAYEHME U3MEPSIEMOW BEMUYMHBI UMW 3HAYEHWE 3aaHHON TOYKN.

B cuetunke MTJI-32H gna kaxporo pexuma paboTbl 3HaYeHWs 3adaHHbIX TOYEK 3aKkpenneHo 3a
onpegeneHHbIM napameTpoMm ypoBHA KoHdwurypaumm TUNE - 3apaHneM wu3 0aHka 3agaHuMn 1M 3agaeTcs
nonb3oBaTenem:

TUNE 2 - 3agaHHas Touyka A CyMMapHOro O4HOMOPOroBOro CYeTyMka, CyMMapHOro ABYXMOPOroBoro ¢
CYMMMPOBaHMEM CHETUYMKA UMM CHETUYMKA MaKeTOB (3a4aHune Ans CyMMapHOro pexuma paboTbl);

TUNE 3, 4 — cooTBETCTBEHHO NepBasi U BTopasi 3afaHHas ToYKa A5 NOKarbHOro cyYetTyuka;

TUNE 8, 9 — cooTBETCTBEHHO NepBasi U BTopas 3agaHHasi Touka Ansa tanmepa;

TUNE 3, 4 — cooTBeTCTBEHHO nepBasd M BTOpas 3ajaHHas Toyka Ans taxomeTpa, a Takke TUNE 5 —
rmcTepesuc Ans 3TMX yCTaBok TaxoMeTpa;

TUNE 3, 4 — cOOTBETCTBEHHO NepBasi U BTopasi 3afaHHasa To4ka Aria Jo3aTopa-pacxogomMepa.

TUNE 5 — npegyctaHOBIEHHOE 3HaYeHne cyeTymKa unm 4osbl.

Bce 3tm 3HaveHus 3agarTtcs Ha ypoBHe KOHOUIMYPALIMA cuyetumka, a TakKe MMEETCs1 BO3MOXHOCTb
BblbOpa oAHOrO M3 napameTpoB (3agjaHve 1, 3agjaHve 2 unu nNpefycrTaHOBIIEHHOE 3HAYEHWE) BbIBOAUTL ANS
penaktupoBaHus B pexume PABOTA Ha gucnnei. Boibop 3agaHus BbIBOAMMORO Ha AUCMNEN AN peaakTupoBaHus
nponssoanTtcsi Ha yposHe CONFIG 00.

- Ecnu B aTom napameTpbl BbibpaHo 0000, Toraa M3mMeHeHUs1 3agaHuns ¢ nepeaHelt naHenm HEBO3MOXKHO.

- Ecnu CONFIG 00=0001, Toraa ¢ nepegHel naHenu MOXHO M3MeHATb 3adaHue 1 (NpomMexXyToyHoe
3a0aHvMe), a 3ajaHue 2 (KOHeYHOoe 3aJaHve) U MNpedyCTaHOBMEHHOe 3HadeHue 3aJaeTcsi B MEH Mpu
KOH(UIYPMPOBAHMUN U PeAaKTUPOBAHMUN B pexume podoTa He NoASEXNT.

- Ecnn CONFIG 00=0002, Torga c nepegHel naHenu MoXHO U3MEHsiTb-3anaHne 2 (KoHeYHoe 3agaHue), a
3agaHue 1 (NpoMexyToyHOEe 3afaHune) U NpeayCcTaHOBMEHHOE 3HaYeHNe 3a4aeTcs B MEHK0 NPy KOHDUIyprMpoBaHMu
W pedakTUpoBaHuM B pexxrmMe poboTa He NoanexuT.

- Ecnn CONFIG 00=0003, Torga ¢ nepegHen naHenn MOXHO,M3MEHSITb NpeayCcTaHOBNEHHOE 3HaYeHue , a
3agaHue 1 (NpomexyTovHoe 3agaHue) 1 3agaHune 2 (KOHeYHOE 3afaHue) 3a0aeTcs B MEHIO NMPU KOHpUryprpoBaHuu
N pedakTUpOoBaHUM B pexrMe poboTa He MoanexuT.

HasHauyeHve knaBuWw nepedHelt naHenu cyetunka MTJI-32H B pexume Bbi3oBa U peaakTMpOBaHWs
3a[jaHUs NOKa3aHO HUXE.

N
e KnaBuwa [[Sté'l]'] Bbi3oB pexxuma nHgvkaummn 3agadus Ha yposHe PABOTA

p
e KnaBuwa [5281]] MpoaswkeHve o paspsaaM 3agaHus Npu ero pegakTMpoBaHun

[A] YBenuyeHune 3HadeHns ero paspsga npu pegaktuposanuu. [pu yaepXveaHuy 3Tow Knasuwin
e KnaBuwa [DISP] B HaXXaTOM MONOXEHNW YBENNYEHNE 3HAYEHNIN MPONCXOAUT HEMPEPBLIBHO
e KnaBuwa [¢'] BBopa oTpeaakTMpoBaHHOro 3afaHus

3HayeHMe 3agaHHOM \, TOYKW, 'BBEAEHHOW C nepedHer naHenn B pexume POBOTA, sansetcs
3arnomMuHaemMbIM 3HadeHueM. Tocne’ BKNIOYEHUST NMUTAHUS CYETYMK HayMHaeT paboTy C TeM 3HayeHWeMm 3aJaHHOM
TOYKM, KOTOPOE ObINIo HA'MOMEHT QTKITHOYEHUS.

M3meHnTb [BHayeHns 3agaHne pAans cymmapHoro pexuma pabotel (TUNE — 2) Tonbko Ha ypoBHe
KOHOUTYPAUUA cueTumka.
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6. KannbpoBka cueTymka

Ka]'lVIGpOBKa CYeTYMKa oCyLllecTBnAeTCA:
e Ha 3aBoge-nsrotosutene Npu BblNyCKe CHEeTYUKa
e [Monb3oBaTenem npn cMeHe aAnana3oHa BbIXOAHOro aHasfioroBoro curHana

6.1. KannbpoBka aHanoroBoro Bbixoaa

1) BbibpaTe pexum paboTbl cyeTyMka B KOTOPOM MCMONb3yeTCsi aHanoroBblii BbIXOA: OOHOMOPOroBbIv
cuetunk  (CONFIG.01=0000), Taxomerp (CONFIG.01=0005) wnu pacxogomep [go3aTop
(CONFIG.01=0006).

2) B nyHkTe MeH «PaspelueHne aHanoroBoro BbIXOA4a» MOCTaBUTb pa3pelleHue aHanoroBoro BbixoAda
CONFIG.29=0001.

3) CoxpaHuTb u3MeHeHus cpenaHHble B nyHkte 1 M 2 (cMm. pasgen. 4.9 Bamvcb napameTpoB B
3HEProHe3aBMUCUMYH MaMATb).

4) BknouMTb WU BbLIKMOYUTL MUTaAHWE cyeTymka. BknioueHne aHamoroBoro BbIXoAa OCYLUECTBSETCH
TONbKO nocrne nepesarpysku MTJ1-32H.

5) MopkntoumTe Kk aHanorosoMy Bbixody AO cyetumka MTJI-32H o6pasuoBbii n3aMepuTenbHbIn npubop -
MunnnamnepMmeTp NOCTOSAHHOIO Toka (CM. npunoxeHune b).

6) B pexume koHdurypauun yctaHosute napameTtp AOT 04 "KanubpoBka Hynsi aHanoroBoro Bbixoda
AO" (cm. Tabrimuy 6.1).

Tabnuvua 6.1 KannbpoBka aHanorosoro Beixoga Ha ypoeHe KOH®OUI'YPALUNA

MeHio 2. PASS 02
YpoBeHb 1.KanubpoBka aHanoroBoro Beixoga AOT
MyHkT |MapameTtp Ean- |([OuanasoH 3HaueH. War name-
MEHI0 nuubl | U3MepeHus no ymorn- HeHus
u3Me- |napameTtpa YyaHuo
peHus
00 KoHTpornb BbIXOAHOrO 000,0 =100,0% 000,0% 000,1
curHana
01 Kanubposka Hynsi 0000 —0200 4,526 0,001
aHanoroBoro Bbixoga AO
02 KannbpoBka makcumyMa 0,500 — 1,500 0,582 0,001
aHanorosoro Beixoga AO

Mpumeyanwe.
Bxop Ha ypoBeHb KOH®PUTYPALWUA; penakTMpoBaHue n BBOA NapameTpoB Ha 3TOM YPOBHE CM. pasgen
4.7.

7) Haxumasa knasvwn [A] vnm, [=] ycTaHOBUTE BENMYMHY BbIXOAHOMO CUrHana no munnvamnepmeTpy
paBHyto 0 MA (nnu 4 MA), coorBeTcTBYIOLYI0 0% AnanasoHa, B 3aBUCUMOCTM OT UCTIONTHEHUS KaHana.

8) Haxartb knasuwy [&].

9) OpHopa3oBblM HaxaTvem knasuwu [A] yctaHoBuTe napametp AOT 02 "KanubpoBka Makcumyma
aHanorosoro Bbixoga AQ"u Haxats [¢].

10) Haxwumas knaBuwmn [A] wnm [=] ycTaHOBMTE BENUYUHY BbLIXOQHOTO CUrHama curHana no
MunnuamnepmMeTpy pasHylo 5 MA (unn 20 mA), cootetctBytowyto 100% pAuanasoHa, B 3aBUCMMOCTU OT
UCMOMHEeHUs KaHana.

11) HaxaTtb knasuiy [J].

I Heobx00umMo», MOMHUMb, 4TO NOCrne MpoBeAeHUs KannbpoBkM HeobXxooMMo MpPOM3BECTU 3anucb
napameTpoB (KO3h(ULUNEHTOB KanmnbpoBKM) B SHEProHe3aBWCMMYKO NamMsTb, B MPOTUBHOM cllydae BBeAeHHas
nHopMauus, He ByaoeT coxpaHeHa Npu OTKMIYEHUM NMUTaHUS CHETUMKA.

3anunck, napameTpoB (KO3h(ULUNEHTOB KanMbpoBKM) B SHEProOHE3aBUCUMYK NaMaTb MNPOWU3BOAUTCS B
MEHIO 2 (PASS 02), ypoBeHb 3 CoxpaHeHvne napameTpoB kanmmbpoBku SAVE yctaHoBkon 3HayeHne 01 un
noaTeepxaeHveM knasuwen [J].

MpokoHTponNMpoBaTbL NPaBUIIBLHOCTb KANMOPOBKM aHanoroBoro Bbixoda MOXHO Ha YpoeHe 1 (Kanubposka
aHanorosoro Bbixoga AOT) B nyHkte 00 KoHTponb BbixogHoro curHana. 3agaBas knasuwamu [A] unun [=]
3HayeHWe BbLIXOAHOrO aHarloroBOro curHamna B MpOoLEHTax MOXHO MPOKOHTPONMPOBAaTb €ro COCTOSIHUE U3Mepsist
MUnNnaMnepMeTpom BbIxod npubopa. COOTBETCTBEHHO E€CINN CYETYMK KannbpMpoBaHHLIN Ha BLIXOAHOW curHan 4-
20MA, To Npu 3agaHun B 3TOM NMyHKTe 3HaveHus 000,0 Ha Bbixode AomkHO ObiTb 4MA, npu 3agaHumn 050,0% - 12mA,
npu 100,0% - 20mA.
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7. TexHU4YecKoe obcnyxmBaHue

7.1 Obwme ykasaHus

7.1.1 TexHnyeckoe 0601'IY)KMBaHMe - KOMMnnekc pa60T, KOTOpbIe NpoBOAATCA nepuoanyeckm B MnjiaHOBOM
nopaake Ha paﬁOTOCI’IOCO6HOM Onoke c uenbko npeaoTBpalleHna oTkasam, npoarneHuna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABTIEHNA U YCTPAHEHUA NPpenoTKa3HOro COCTOAHUA ONnda nogaepXxaHna HopManbHbIX yCJ'IOBVIVI aKcnnyaTauun.

7.1.2 TexHunyeckoe oOCRyXMBaHWE 3aknoyaeTca B npoBedeHMM paboT No KOHTPOMK TEXHUYECKOro
COCTOSIHUS U nocnegylowemMy YCTpaHEeHUIO HeJOCTaTKOB, BbISBIIEHHbIX B NPOLIECCE KOHTPOSS; ApodunakTnyeckomy
06Cny>XMBaHWIO, BbINOMHAEMOMY C YCTaHOBMEHHOW NEPUOANYHOCTBI, ANTUTENBHOCTBIO U B ONPESENEHHOM MOPSIAKE;
YCTPaAHEHNIO OTKa30B, BbLIMOMHEHME KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbINOMHAKWErO TeXHUYeckoe
o6GcnyxuBaHuve.

7.2 Mepbl 6e3onacHoCTH

7.2.1 MpeHebpexeHne MepamMu NPeOOCTOPOXHOCTM U MpaBUNaMy 3KcniyaTauMM MoXeT cTaTb
NPUYNHON TPAaBMUPOBAHUSA NepcoHana unu noBpexaeHns oéopyaosaHus!

7.22 [Ona obecneyeHusi 6Ge3onacHOro WUCMOMb30BaHMS O06GOPYAOBaHMS HEYKOCHUTENbHO
BbIMOMHANTE YKa3aHUs AaHHOW rnasbl!

7.2.3 K aKkcnnyaTauuMu cyeTuMka [OonyckalTca nuua, uMelolume’ paspelleHve ana  paboTbl  Ha
3MeKTpoyCcTaHoBKax HanpsbkeHrem Ao 1000 B 1 usyurBLIME pyKOBOACTBO MO 3KCMyaTaunu B NOSIHOM oGbeMe.

7.2.4 3kcnnyaTtauus cuHeTYMKa paspellaeTcs npu HanvdMyM MHCTPYKUMM Mo TexHuke 6esonacHocTy,
yTBEPXOEHHOW MpeanpusatnemM-notpebutenem B  YCTaHOBAEHHOM. MOpsAKke W yyuTbiBalOWEN —cneumduky
NPUMEHEHNsT cYeTYMKa Ha KOHKpeTHOM obbekTe. [lpuakcnnyaTaumn Heobxoaumo cobnopate TpeboBaHus
Aencteytowmx npasun MT3 n MTHE ansa anekTpoyctaHoBok HanpsxeHnem Ao 1000B.

7.2.5 Bce MOHTaxHble W npodunakTMyeckme padoTbl [OMKHbI MPOBOAUTLCA NPU  OTKIHOYEHHOM
3ANEKTPONUTaHUMN.

7.2.6 3anpeLyaeTca NoaknoYaTb M OTKMOYaTb COEAMHUTENN NPU BKIFOYEHHOM 3M1EKTPOMNUTaHNUM.

7.2.7 TwartenbHO npousBoauTe ‘MOAKMIOYEHVEe C cobniogeHveM nonspHOCTU BbIBOAOB. HenpasunbHoe
NOAKMIYEHNE UMM NOAKMYEHVME pPa3bEMOB MpU  BKAKOYEHHOM MUTAHUM MOXET NPUBECTU K MOBPEXOEHMIO
3NEeKTPOHHBLIX KOMMOHEHTOB CYeTYMKa.

7.2.8 He noakntovante HeUCnonb3yemMsle BbIBOAbI.

7.2.9 MNpu pasbopke cyeT4MKa AN, YCTPAHEHNS HEUCNPABHOCTEN CYETYMK OOMMKEH ObiTb OTKIIOYEH OT ceTu
SMNeKTponuUTaHuS.

7.2.10 MNpw n3BneyeHM cyeTymKa M3 Kopnyca He npukacaiTecb K ero 3reKTPUYeCKUM KOMMOHEHTaM u He
noaBepravite BHyTPEHHWUE Y3nbl U YacTy yaapam.

7.2.11 Pagnonarante CYeTYMK Kak MOXHO pJanee OT YCTPOMWCTB, reHepupyloLmMxX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun,BY-cBapoyHble annapaTbl, MallWHbl, Uy Npubopbl, NCMONb3YOLNE UMMYMbCHBLIE
HanpsbkeHus) Bo U3bexaHune c6oeB B paboTe.

7.3, Nopsanok TeXHNMYECKOro obcnyxuBaHus

7.3.1 B 3aBUCMMOCTM OT pPerynsipHOCTM NPOBEAEHNS TEXHUYECKOE 06CMYKMBaHUE JOIKHO BbITh:

a) NepuoanYeck M, KOTOpPOe BbINOSHAETCA Yepes KaneHaapHbIe NPOMEXYTKU BPEMEHU;

6) aganTMBHBLIM, KOTOPOE BbINOMHSAETCA MO HeobXoAMMOCTU, TO eCTb, B 3aBUCUMOCTU OT (haKTU4ECKOro
COCTOSIHUSI CHEeTYMKaA M Hanmuns ceoboaHoro obenyxuBatoLero nepcoHana.

7.3.2 YcTaHaBnNvBalTCAa Takne BUAbl TEXHUYECKOro 06CnyXuBaHus:

a) TexHnyeckoe obCnyxmBaHue NpU XpaHeHUW, KOTOPOe 3akMioyaeTCs B MepekoHcepBaunm cHeTynka npu
OOCTWKEHUN MpPedernbHOro Cpoka KOHCepBauum BO BPEMS XpaHEeHUs B COOTBETCTBUM C TpeboBaHusaMM
SKCNNyaTaunoHHON AOKyMEHTaumu;

6) TexHnyeckoe oBCnyXvBaHWEe MpW TPaHCMOPTUPOBKE, KOTOPOE 3akfovaeTcs B MOAFOTOBKE CYeTYMKa K
TPaHCMOPTUPOBAHUIO, AEMOHTaXe M3 TEXHONOrM4eCKOro 06opyA0BaHUS 1 YNakoBKe nepes TPaHCNoPTUPOBaHNEM;
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B) TEeXHN4YeCcKoe oﬁcnymmaaHme npu akcnnyartaunn, KOTopoe 3aKr4vaeTCd B NOArotoBke cCHeT4uKa nepen
BBOAOM B 3KCMMyaTauuio, B npouecce ee aKcnnyataumm M B NepuOaMYecKon NpoBepke pa6OTOCI'IOCO6HOCTVI
cyeT4unKa.

7.3.3 Tlepvognyeckoe TexHWYeckoe OOCMNyXMBaHME MpU IKCnyaTauMu cyeTuMka YCTaHaBnMBaeTcs
noTpebuTenem ¢ y4eToM MHTEHCUBHOCTW W YCIIOBWIA SKCMNIyaTaumm, HO He pexe YeM OAuH pas B rog. [Ans cyeTynkoB
MTJ1-32H uenecoobpasHa exekBapTanbHasa NEPUOANYHOCTb TEXHNYECKOIO OBCNY>XUBaHWSA NPKU 3KCNNyaTauum.

7.3.4 MNepuogunyeckoe obCryxunBaHne AOMKHO NPOBOAUTLCA B Criefytolem Nopsiake:
a) NpoBecTn paboTbl, KOTOPbLIE BbINOMHAKTCS NMPU TEXHUYECKOM OCMOTPE;

6) NPoBEPUTL CONPOTUBIIEHNE U30OMALMUY;

B) MPOBEPUTL paboTOCNOCOBHOCTL CYETYHMKA.

7.3.5 TexHn4eckunii oCMOTpP CYETHYMKA BbIMONHAETCS 06CNyXMBatOLLMM NEPCOHANOMIB,.CrieaytoLLeM nopsake:

a) nepen HavanoMm CMeHbl criefyeT MPOBECTW BHELHWMI OCMOTp cyeTduka. Oceboe BHUMaHue cregyeT
06paTUTb Ha YNCTOTY NOBEPXHOCTU, MApKMPOBKY M OTCYTCTBME MEXaHNYECKUX MOBPEXAEHWUN.

6) NPoBEPUTL HAAEXHOCTb KPENEeHNs CHETUUKA;

B) NpPOBEpPUTb TEXHWYECKoe COCTOsiHMEe MpOoBOAOB (kabernew) Ha [LEnoCTHOCTE, M 3alUMLIEHHOCTb OT
MeXaHWU4eCKNX NOBPEXAEHN.
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8. XpaHeHue U TpaHCNopTUpPOBaHue

8.1 YcnoBuAa xpaHeHusl cHeTuYmKa
8.1.1 Cpok xpaHeHus B NOTpeOMTENbCKON Tape - He MeHblue 1 roga.

8.1.2 CueTuMk [OMKHO XPaHWTbCA B CYXOM W BEHTUIMPYEMOM MOMELLeHUN npu TemnepaTtype
okpyxatowiero Bo3sgyxa oT MuHyc 40°C pgo nmoc 70°C u oTHocutenbHon BnaxHoctu oT 30 go 80% (6es3
KoHAeHcauuy Bnarn). laHHble TpeboBaHNs ABNATCA PEKOMEHAYEMbIMU.

8.1.3 Bo3gyx B noMelleHUM He [OOSDKEeH copepXaTtb Mbliv M NpUMecKH arpecCcuMBHBIX M[apoB W rasos,
BbI3bIBAOLWNX KOPPO3Uto (B YaCTHOCTW: ra3oB, cogepXxalnx CepHUCTblie coeanHeHna nnu aMMVIaK).

8.1.4 B npouecce xpaHeHMM uNWU IKCnilyaTauuym He KnaguTe Tshxenble NpeAMeTbl Ha CYETYMK U He
noasepraite ero HWKakoMy MexaHW4YeCKOMYy BO3AENCTBMIO, TakK Kak YCTPOWCTIBOIMOXET AedopMupoBaThCs U
noBpeauTbLCA.

8.2 Tpe6oBaHUsA K TPAaHCMOPTMPOBAHUIO CHETUMKA U YCNOBUS, NPU KOTOPLIX OHO
OOJDKHO OCYLLEeCTBNATLCS

8.2.1 TpaHcnopTUpoBaHWE cyeTuYMKa B YNakoBKe MPeanpUsATUS-U3roTOBUTENS OCYLLECTBNSIETCS BCEMU
BMAaMU TPaHCMOPTa B KPbITbIX TPAHCMOPTHBLIX CPEACTBaX. TpaHCNOPTMPOBaHNE caMoneTaMmn AOSKHA BbIMOMHATLCS
TOIbKO B OTanMBaeMbIX repMeTU3MPOBaHHbIX OTCEKaX.

8.2.2 CyeTuMKk [OIMKEH TPaHCMOPTMPOBATLCS B KNMMATUYECKUX), YCIOBUSX, KOTOPblE COOTBETCTBYHOT
ycrnoBusiM xpaHenust 5 cornacHo FOCT 15150, Ho npu gaBnexHumn He Hwke 35,6 klMa n TemnepaType He HUXKE MUHYC
40 °C wnu B ycnoBusix 3 Npu MOPCKMX NepeBO3Kax.

8.2.3 Bo Bpemsi rpy30-pa3rpy30oyHbix paboT M TPaHCMOPTMPOBAHUM 3anakoBaHHbIA CYETYMK HE OOIDKEH
noasepratbCa pes3kuM yaapaMm WU BAWSHUIO — aTMOCEepHbIX ocagkoB. Cnocob pasmelleHus Ha TPaHCMOPTHOM
CpeAcTBe OOMKEH UCKIIOYaTh NepeMeLLeHne cueTumnka.

8.2.4 Tepen pacnakoBbiBaHWEM MOCAE TPaAHCAOPTMPOBAHUS NPU OTpULATENbHOW TemnepaTtype CHeTuYMK
Heo6Xxo0aMMO BblAepXKaTb B TedeHne 3 yacoB B ycrnoBusix xpaHeHusi 1 cornacHo FOCT 15150.

9. NapaHTN n3rotoBuUTens

9.1 lMpownsBoamnTens rapaHTUPYeT COOTBETCTBME CYETYMKA TexXHMYeckum ycrnosusam TY Y 33.2-13647695-
015:2007. MNpu He cobniopgeHnn noTpebutenem TpeboBaHMIA YCrOBUIA TPAHCNIOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagky u aKchnyataumn, ykasaHHbIX B HACTOSLLEM PYKOBOACTBE, MOTpebutenb nuwliaeTcs npasa Ha rapaHTuio.

9.2 MapaHTUNHbBIA CPOK IKCNyaTaumm - 5 neT co AHSA OTrpy3KM cyeTvmKa. [apaHTUNHbBIA CPOK aKCMyaTaumm
W3[enuii, KOTopble NOCTaBNATES, Ha aKcropT - 18 mMecAueB CO OHS NpocnefoBaHus UX Yepes rocygapCTBEHHYHO
rpaHuly YKpawvHsl.

9.3 Mo [orOBOPEHHOCTM CioTpebuTenem npeanpuaTMe-M3roToBUTENb OCYLLECTBAET nocnerapaHTuiiHoe
TexHU4eckoe OGCNyXMBAHWE, TEXHUYECKYI MOALEPXKKY M TeXHUYEeCKMe KOHCynbTauuum no BCEeM BMaaM CBOEN
NPOAYKLMK.
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MpunoxeHue A - FabapuTHble U NpucoeauHUTENbHbIE pa3Mepsbl
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PucyHok A.2 - [abapumHble pasmeps!
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MpunoxeHune b - MNogknoyeHue cyeTunka. CxemMbl BHELLUHUX
coeanHeHun
J J ] OBwma
] J ] OBuwmi
| ‘ __nzii_‘;m.
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- | ‘ DATUHKOE
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AvckpeTHbie Bbixoab
DO1..2
PucyHok b.1.1 - [NoOkntovyeHue 8HeWHUX U cuemyuka MTJI-32H. VicrionHeHue Ha HanpsikeHue 220 B
MEHHO20 moKa

: iiii aHanoroeoro Bbixoaa

0-5 mA 0-20 mA
4-20 vA

PucyHok b.1.2 - PacrionoxeHue nepemMbi4ek 0719 HaCmpoUKU aHarno208020 8bIxo0a
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DOo1.2

PucyHok b.1.3 - [Nodkno4eHue 8HeWHU ka MTJ1-32H. WcnonHeHue Ha HanpskeHue 24 B
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PucyHok b.1.4 - PacnionoxeHue nepembidek XT1 Onss HacmpoUlKku OUCKpemHbIx 8x0008
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lMpumeyaHus.
O6wue:
1.1 Hewucnonb3yemble Knemmbl pa3beMoB AN NOAKMIOYEHNS BHELHUX Lienei He NoaKmYaTs.
1.2 Twn BbIXOAHOTO UCMOMHUTENBHOMO YCTPOMCTBA YKa3biBaeTCA NpK 3akase cyeTvuka (cm. pasgen 4).
1.3 Tlpw 3aka3e aHanoroeoro BbIxoAa (CM. pasgen 4) OH MOHTUPYETCS BMECTO NEPBOro ANCKPETHOIO BbIXOAa
DI1, a Tin gpyroro AMCKPETHOro BbixoAa BbiOUpaeTcsi COOTBETCTBEHHO KOAY 3aKkasa.

HuckpemHbie exo0dbi DI:

2.1 B KayecTBe [aT4yMKOB [UCKPETHbIX CUIHanoB MOrYT WCMONb30BaTbLCA KOHTaKTHble 3MeMeHTbl Wu
yCTpONCTBa (KHOMKW, BbIKNOYATENN, repKoHbl, pene u ap.), 6eCKoHTaKTHbIe (ONTUYEeCKUe, MHAYKTUBHbIE NN
©MKOCTHbIE JaTuMKn), KOTOPble MMEIOT Ha BbIXOAE TPaH3UCTOP P-N-p UK N-p-n TMna.

2.2 K cyeTHbIM BXxOO4am MOXHO MOAKMHOYaTb Kak akTuBHble (C Bbixogom 5B, 12B wnu 24B) Tak 1 naccuBHble
curHanbl (cyxon koHTakT). !!Beibop Tuna M NonspHOCTb ANSA MacCUMBHBLIX CUrHanNoOB OCYLLECTBNAETCA C
nomMoLubio nepembidek XT1, pacnonoXeHHbIX Ha nnate npoueccopa BO3NE 3agHEN CTEHKM CyeTyrka.
MonoxeHne nepemMblvek Ana pasHbiX TUMOB CUTHANOB NPEACTABEHO HA CXeMe BHELLHUX MOAKMI0YEHNA Ha
puc. B.1. [ins akTUBHbIX CUrHaNOB NONSAPHOCTL HE 3aBUCUT OT NepPeMbIYEK, COOTBETCTBEHHO CUTHaMNbI MOTyT
NOAKMOYATCA Kak ¢ 06LWMM NACOM Tak U C MUHYCOM.

Mo-yMonyaHunio cHETYMK HACTPOEH Ha aKTUBHbIE BXOAHbIE CUTHANbI.

TModknro4eHusi uHmepdgbelica RS-485:

MpeobpaszoBaTtens MHTEpdENCOB

RS232/485 unm USB/RS485
Blrn-485 BINn-52
/ L po 1200m
R1
A+ RS485
RZD . :I-|
B-
Lo
RGND
A+ B- A+ B- A+ B-| pmo32 A+ B- A+ B-
01 02 03 YCTpOACTB 30 31
MTR-32H | |MKK-21 MUK-25 MTP-8 WUTM-22

PucyHok B.2 - OpeaHu3ayusi uHmepgelicHol ces3u Mex0y KOMIMbIomepoM U KOHmporiepamu

3.1 K komnbloTepy MOXeT ObITb NOAKMIOYEHO A0 32 KOHTPONEPOB, BKMYasi npeobpasoBatenb nHtepdgericos bBr-
485 unu BrNn-52.

3.2 O6was anvHa kabenbHOM NMHUK CBS3N HE A0MkHa npeBbiwaTtb 1200M.

3.3 HeobxoanmocTb 3KkpaHWpoBaHus  kabenen, no KOTOpbIM nepefaeTcs MHMOpMauusi, 3aBUCUT OT AONVHbI
KabenbHbIX CBA3EN 1 OT YPOBHSA MOMEX B 30HEe Npoknaakn kabens. MNprMmeHeHne akpaHMpPOBaHHOW BUTOW Mapbl
B MPOMBILUMEHHbLIX YCIOBUAX ISBAAETCA NpPeanodYTUTENbHBLIM, MOCKOMbKY 3TO obGecnevnBaeT nonyveHue
BbICOKOIO COOTHOLLEHUS CUTHan/WyM 1 3aLumTy OT CUHGa3HoW NoMeXxXu.

3.4 [nuHa oTBeTBNEHUML, AOMKHA ObiTb KaK MOXXHO MEHbLLEN.

3.5 [pu Gonbwow gnuHe NNMHUM NHTEPENCHON CBA3N K MHTEPENCHBIM BXOAAM KOHTPONEPOB, PaCrONOXeHbIM B
KpamHMX TOYKax COEOVHUTENBHOW INMHUM HEeobXoOUMO MOAKMYUTL [Ba TepMUHamnbHbIM - pe3nctopa
conpoTtusnexnem 120'0m (R1/m R2). MogknioyeHne peanctopoB Kk koHTporiepam NeNe 01 — 30 He TpebyeTtcs.
MopknioyeHne TepmmnHanbHBIX pe3ucTopoB B Gnoke npeobpasosaHnsa uHtepdericos BrA-485 wnu Br-52
cvotpn B P3O Ha BIMAN-485 wnu BIN-52. MogknioveHve TepMuHanbHUX pesuctopoB k MTI-32H cmotpu
npunoxenune b (pucyHok B.3).
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JTInHns cenasn

Paszbem-knemma X3
(aKpaHupoBaHHas BUTasi napa)

MpuemonepepaTynk
RS-485 o
o -
1200m XP4 f
1
GND L | \r ___________ .
100 Om 1 MNopkntoyerne
— 1 TEPMUHANBHOTO !

! _pesuctopa _ !

PucyHok Bb.3 - PekomeHOyemasi cxema rnooKnoyeHuUss uHmepepetica RS-485

Auckpemubie ebixodbi DO:
4.1 Harpy3oyHasi CNOCOGHOCTb ANCKPETHbIX BbIXOLO0B:

- TpaH3ncTOop no 40B, 100mA
- pene (NepeknoYaeMblin KOHTaKT) no 220B, 8A
- TBEPAOTENLHOE pene no 40B, 0,5AAC/0,5ADC

4.2 KoHTakTbl BbIXOAHbLIX pene Ha puc. B.1 ykasaHbl B MOMOXeHWW BBIKNIOYEHO, T.€. Npu 06ECTOYEHHON
obmoTke pene.

4.3 Tpy NOAKNIOYEHUN WHAYKTMBHBLIX Harpy3ok (pene, nyckaTenu,/hKOHTaKTopbl, coneHouabl M T.M.) K
ONCKPETHBIM  MPaH3UCMOPHLIM BbIXOAAM CYETYMKa BO U30exaHWe BbIXOoAa W3 CTPOSI BbIXOOHOMO
TpaH3ucTopa u3-3a 60nbLIOro Toka CaMoWHAYKUWAW napannensHo Harpyske (obmoTke pene) Heobxooumo
ycTaHaBnuBaTtb Gnokupytowmn anop VD1, 2 — cMu.cxemy nogknioveHus Ha puc.b.4. BHewnuin guopn
yCTaHaBNvMBaTb Ha KaXOoOM KaHame, K KOTOPOMY, TMOAKMIOYEHA WHOYKTMBHAA Harpy3ka. Tun
yctaHaBnuBaemoro auoaa KAO209, KO258;m1N4004...1N4007 wnu aHanornyHbii, pacCYUTaHHbIA Ha
obpaTHoe HanpsikeHne 100B, npamon Tok 0,5A.

Teeppote-
nbHOE
pene.

Tpaxan-
,CTOp

TpaHau-
crop

Teepnote-
neHoe
pene

AHanoroebin
BbLIXOA

PucyHok b.4 — [NodkmoyeHUe aHanoeo8020 8bixoda U OUCKPemHbIX Hagpy30K K cuemyuky MTJ1-32H
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AHanozoeslli ebixod AO:

5.1 Bblbop TMna aHanoroBOro BbIXOAA OCYLLECTBMSETCA C MOMOLLbI nepemMbldki J1, yCTaHOBNEHHON Ha
nnaTte aHanoroBoro BbIXO4a, KOTOpasi BnasiHa BMECTO NMEPBOro ANCKPETHOrO Bbixoda (Mpu yCnoBuu ee
3akasa). MNonoxeHne nepemMblvek ykasaHo Ha pucyHke b.1.

5.2 lMonoxeHne nepembidek ana curHana 0-20mMA u 4-20MA oawHakosoe. Havano wkanbl Ans atmx
curHanos (OMA nnun 4mA) yctaHaBnuBaeTcs Npy KanubpoBke aHaNoroBoro BbiIXoAa.

5.3 Mpn HeobxoaMMOCTN HacTPOMKM aHanoroBoro Bbixoda Ha curHan 0-10B HyXHO HacTpouTb ero Ha
curHan 0-20MA, a Ha KIeMMbl WCMOMHUTENbHOrO MeXaHu3Ma napannenbHo MOAKMNIYMTb
Hopmupytowni peanctop 499 Om.
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B KoMMyHMKaUuMOHHbIe PYyHKLUMK

B.1 OpraHusauusa nHrtepdencHoro oomeHa MTJ1-32H

MukponpoueccopHbli cyeTunk MTJ1-32H moxeT obecneunTb BbINOSTHEHWE KOMMYHUKALMOHHOW (OYHKLUK
no wuHtepdpency RS-485, nos3BonsitolWle KOHTPONMPOBaTb M MOAMUUMPOBATbL €ro napaMeTpbl NMpu MOMOLLU
BHELLHEro yCTponcTaa (KoMnbioTepa, MUKPOMPOLIECCOPHOWN CUCTEMBI YNPaBeHNs ).

WHTepdenc npegHasHadeH AN KOHUIYpUPOBaHUSA CHETYMKa, ANS  WUCMONb30BaHUS B KayecTBe
yAaneHHoro KoHTponnepa npu paboTe B COBPEMEHHbIX CeTAX ynpaeneHns n cbopa UHpopMauuu (npuema-
nepegayn komaHa v ganHbix), SCADA cuctemax v T.M.

MpoTokonom cBsisn no uHTepdericy RS-485 sensetcs npotokon Modbus peskum RTU (Remote Terminal
Unit), B pexxume "No Group Write" - ctaHgapTHbIn npoTokon 6e3 noaaepXku rpynnoBoro. YipaBAeHns, AMCKPETHLIMA
cuUrHanamu.

[na paboTtbl Heo6Xx0AMMO HACTPOUTbL KOMMYHUKALIMOHHbIE XapakTepucTuku cyetdmka MTII-32H Takum
obpasom, 4TOGbI OHM coBnaganu C HacTpolkamu obmeHa AaHHbIMW TMaBHOIO KOMMNbKOTEpa. XapakTepuCTUKu
ceTteBoro obmeHa HacTtpausatotca Ha YPOBHE CONFIG 32, 33, 34 koHdurypauuum (cm. Tabamuy B.1).

Tabnuua B.1 KoHurypauust KOMMYHMKALMOHHbBIX XapakTepucTuk cyetymka MTJ1-32H
MeHnto 1. PASS 01
YpoBeHb 2. KoHdurypupoBaHue yctponucTtea CONFIG

MyHkT |MapameTtp Eau- |OuanasoH |3HaueH. |llar Crtp. |MpnmeyaHue
MEHI Mmubl | U3MepeHus |[no n3me-

M3Me- |mapameTpa |yMon- |HeHus

peHus YyaHuo
32 Tanm-ayT kagpa 3anpoca 0001- 0200 0004 0001

B CUCTEMHbIX TaKkTax
1 TakT = 250 MKC

33 CeTeBoWi agpec (Homep 0000 =0255 0000 0001 0000 -
npubopa B ceTh) OTKJITHOYEH OT
cetn

34 CkopocTb 0bmeHa 6ut/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 Bepcus nporpaMmmHoro 0022
obecneveHns

MpumeyaHne.
Bxop Ha ypoBeHb KOH®PUTYPALUA, penakTpoBaHme 1 BBOA NapamMeTpOB Ha 9TOM YpPOBHe CM. pasgen 4.

Mpn obmeHe No nHTepdencHOMY KaHany CBsi3n, eCrnv NPpoucxXoauT nepegaya AaHHbIX OT CYETUYMKA B CETb,
Ha nepegHen naHenun cyetTymka muraet nngukartop IHT.

[MporpaMmmHo/@oCTyNHbIE perncTpbl cuetymka MTJ1-32H npuseneHbl B Tabnuvue B.2 pasgena B.2.

B kagpe 3anpoca ynpaBnsioWMM YCTPONCTBOM CHETYMKa KOMMYECTBO 3anpallvBaemblX PEerucTpoB He
[orkHo npesbiwaTte 16. Ecnn 3aka3aHo 6onee 16 peructpos, cyetdyuk MTJ1-32H B oTBeTe orpaHudmMBaeT uX
KONM4ecTBO A0 NepBbIX 16-T perncTpos.

Ons obecneyeHnss MMHUMAarNbHOTO BpeMEHM peakuum Ha 3anpoc oT OBM B koHTponnepe cyliecTtByeT
napametp — CONFIG 32 «Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax KoHTpornepa 1 Takt = 250 MKe».
MnHMManbHO BO3MOXHbIE TalM-ayThbl 415 Pa3nMYHbIX CKOPOCTEN crneayoLime:
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B Tanm-ayr,
pems nepenaun
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
MceK
(Time 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

Bpemsi nepepaun kagpa 3anpoca - naketa u3 8-mu 6anTt onpegensieTcs COOTHOLLEHNEM
(roe: ogvH nepepaBaemebln 6ant = 1 ctapT 6uT+ 8 6UT + 1cTon GuT=110 OUT);

(10 ouT * 8 GanT + 7 6MT)
Tnepenaum = 1000 * , MCeK
V 6ut/cek
Ecnn HabniopaoTca yacTble cbon npu nepegade OaHHbIX OT peryndTopa, TO HeobGXxoouMMO YBEnUYUTb
3HayeHue ero TanMM-ayTa, HO MpU 3TOM Y4YeCTb, YTO HEOBXOAMMO, yBENMYNTL BpeMS MOBTOPHOro 3anpoca oT IBM,
T.K. BCeraa BpeMsi NMOBTOPHOIO 3anpoca A0MkHO ObiTb 6onblue TanMm=ayta perynaropa.

A
YnpasneHue
(DTR/RTS)

Mepegava Mpuem Mepepaya

A t
Mepepava
(T;() — —_———

3anpoc or,
nasm

A 'l"
Mpuem
(Rx)

‘ Oteert ot
vHauKartopa
L _ :
t
Tdelay1 Tdelay2 Tdelay3
eay’ ‘ EEW, ea&_ ‘
Tronkein
< =
PucyHok B.1 - BpeMeHHble guarpaMmbl ynpaBrieHnst nepegadent u npueMom 6roka nHtepgeicos bIiA-485
(BrNN-52)

Tdelayr — 3adepxka Ha aBToMaTuyeckoe nepeknioveHne BIMAN-485 (BriA-52) wa npuem panHbIx. OHa

COCTaBMsiET BPEMs Nepeaayn ogHoro GaiTa.
Tdelay2 — BPEMSI peakLum yCTPOCTBA Ha 3anpoc AaHHbIX.
Tdelays — 324€PXKKA HA NepeaaYy nocneaHero 6aiTa us 6ydepa B NUHMIO.
Tronwwii — MMHUManNbHOE Bpems oTeeTa.
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PekomeHgaumm no nporpaMmmMmMpoBaHni0 o6MeHa AaHHbIMU €O cyeTymkom MTII.
(ocobeHHocTn ucnonb3osaHusa dyHkunn WinAPI)

Mpu onepauusx Beoga / BbiBOAa (C nporpammHbiM ynpaeneHneM DTR/RTS), Heobxoaumo yaepxueaTb
curian DTR/RTS [o okoHYaHMs nepedayn kagpa 3anpoca. [ns onpegerneHnss MOMeHTa nepegadv nocriegHero
cumBona u3 6ydepa nepegaun COM nopTta pekoMeHayeTcs ncnonb3oBaTh AaHHY0 dyHkumio: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al,0x20
jz a1
a2:in al,dx
test al,0x40
jz a2
3
T

Kagp oTBeTa OT cyeTuMKa nepedaeTcs CYETYMKOM C 3afeplKKon OO0 3 MC OT MOMEHTa MPUHATMSA Kaapa

3anpoca. [na oxuaaHua kagpa oTBeTa He pekoMeHayetcsadmcnonb3oBatb WinApi: Sleep( ), a ucnonb3oBatb
OVERLAPPED cTpyKTypy 1 onpeaensitb nofny4yeHne oTBeTa OT CHETHMKA CNERYIOLMM KOAOM:

while(dwCommEvent!=EV_RXCHAR)

{
int tik=::GetTickCount();
: :WaitCommEvent(DriverHandle,&dwCommEvent,&Rd2) ;
TimeOut=TimeOut+(: :GetTickCount()-tik);
if (TimeOut>100). break;
}

TimeOut — TaimayT Ha nony4eHve orBeTa.

MNMocne nepepgayn kagpa oTBeTa CYeT4MKy Heobxoauma naysa =1MC AN NepeknioyYeHns B pexvm npuema.
[na oxugaHusa Takke He pekoMeHayeTcst UCRoMb3oBaTh dyHkumo WinApi Sleep( ).
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B.2 NMporpammHo aoctynHbie peructpol MTI-32H

Tabnuua B.2. NMporpaMMHO AOCTYMHbIE perncTpbl Tanmepa-cyetymnka MTJ1-32H

LIZANTAN.COM

83| g
Ss3 5 | ®opmar
g3 2 S HaumeHoBaHue napameTpa [Avana3oH nameHeHus
i 5 | AaHHbIX
ggs| =
. 41 28 DEC (3HayeHve
Pernctp ngeHtngpmkaumm nagenus: ServcT a)
03 0 SHORT CONFIG.35 | Mn.6aiT - kop (Mogenb) nsgenus 32 DEC, P P o
Crt.6a1nT - Bepcus nporp. obecneyeHns 16 DEC 1020 HEX (no-GaiitHo)
) ) 16 32 DEC (no-6aintHo)
03 1,2,3 SHORT | ------omeeee- CocTtosiHue auckpeTHbIx Bxogos DI1, DI2, DI3
(I 1=
03/06 4,5 SHORT nggss::ﬂ CocTosiHue auckpeTHbIx Bbixogos DO1, DO2 e BIqIOHeH
03/06 6 SHORT | e CocTosiHue Tanmepa O.— BbIKMOYEH, 1 — BKMOYEH
03 7 SHORT | ------me- Homep BkntodeHHoro DO ans CONFIG.11=0005 0-DO1,1-D02
03/06 8 SHORT | —--eeeeee- CocTosiHME cyeTymKa pecypca 0 — BbIKMIOYEH, 1 — BKIIOYEH
03/06 | 9 10 INT | el 3:?::%%3 cz:;:l::;a (konnyecTsa) uMNyfbCcos Ge3
P 00000000 — 99999999
3HayeHne CyMMUPYIOLLIEro cHeTYMKa (KonnyecTsa)
03/06 | 11,12 INT | e
nMnynscoB 6e3 macluTabupoBaHusi
------- 13, 14 Peseps
03/06 | 15,16 INT ”gg;’ggé"' Tekyluee 3HadyeHve Taiimepa 00.00.00 — 99.99.99***
03/06 | 17,18 INT I'Igg:g;zﬂ TekyLlee 3HaYeHNe cyeT4MKa pecypca 00.00 — 99.99***
03/06 | 19,20 INT TUNE.O3 3apaHue 1 cyetymnka, TaxomeTpa, A go3aTopa "
03/06 | 21,22 INT TUNE.O04 3apaHue 2 cyeTuuka, TaxomMeTpa, fo3aTopa 00000000 — 99999999
03/06 | 23,24 INT ”ﬁgﬁgg‘f” Tekyluee 3afaHve Taiivepa 00.00.00 — 99.99.99
03/06 | 25,26 1N S 3apgaHue 1 cyetyuka, TaxomeTtpa, A fosaTtopa 6e3
MacLTabvpoBaHus
03/06 | 27,28 INT | s Bapanme 2 cueTunka, TaxomeTpa, fo3aTopa bes 00000000 — 99999999
MacLuTabypoBaHus
3agaHne CyMMapHOro cYerymka 1 cHeTymKa naketoB 6e3
03/06 | 29,30 T P — MacluTabrpoBaHus
Texyuine nokasanns MTI-32H B pexxvme nHankaumm:
31,32 MepeaHas “Count” "
03 /06 33, 34 INT naHens “Total’ 00000000 — 99999999
35, 36 ‘F”
03/06 37 SHORT | - Pa3spetweHue ApospammuposaHusi (1)_ 3anpeLieHo,
— pa3peweHo
03/06 | 38,39 INT TUNE.O0 MacwTabHbI KO3 PUUMEHT cHeTYMKa M Jo3aTopa 0.001 — 99999 999
03/06 | 40,41 INT TUNE:01 MacwTabHbI K03 PULMEHT TaXOMeTpa 1 pacxofomepa ' '
03/06 | 42,43 INT TUNE.02 3agaHne CyMMapHOro cyeTyMKa U cHeTyMKa NakeToB
03/06 | 44,45 INT TUNE.05 [lpeaycTaHoBNeHHOe 3HaYeHne cyeTymKa 00000000 — 99999999
03/06 | 46,47 INT TUNE.06 IcTepesunc (TaxomMeTp, pacxoaoMep-A403aTop)
03/06 | 48,49 FLOAT 3
Mepenss HayeHue NokanbHOro cyeTymKa 00000000 — 99999999**
03/06 | 50, 51 FLOAT naxens 3HaueHne CyMMapHOro cueTHmka
------- 52, 53 Peseps
03/06 | 54,55 INT TUNE.08 MpomexyToyHoe 3agaHve Tavimepa (3agaHue 1)
03/06 | 56,57 INT TUNE.09 3 7 2
afgaHue Taimepa (3agaHve 2) 00.00.00 — 99 99.99***
03/06 | 58,59 INT TUNE.10 OnwHa nmnynbca DI1 ansa pexuma Z
03/06 | 60,61 INT TUNE.11 InvHa umnynbca DI2 ana pexuma Z
0000 — oTknYeHo
0001 — 3apaHve 1
03/06 62 SHORT CONFIG.00 | 3agaHue BbIBOAMMOE Ha AMCNNEN ANs peaakTupoBaHns 888§ : Sapanve 2
npefycTaHOBMEHHOE
3HaYeHue cyeTymka
0000 — OgHONOPOroBkIN
CYETUUK
0001 — OgHONOpPOroBkIN
CYETYMK C CYMMUPOBAHNEM
0002 — [IByxnoporosbii
03/06 63 SHORT CONFIG.01 | Pexum pabotel MTJ1-32H CYETYUK C CyMMMPOBAHNEM
0003 — CyeTumk nakeToB
0004 — Tanmep
0005 — TaxomeTp
0006 — dosaTtop-
pacxogomep
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(MPOAOIMKEHWE)Tabnumua B.2 - NporpamMHOAOCTYNHbIE perncTpbl Tanmepa-cyetymka MT1-32H
i8s| 2
Ss3& 5 | ®opmar H
g3 2 s AHHBIX anMeHOBaHWe napameTpa Avana3oH nameHeHus
T2 5 | A
§i5| &
0000 — yeTblpexpaspsagHas
03 /06 64 SHORT CONFIG.02 | Pa3psigHOCTb UHAMKaLum 0001 — wecTtupaspsigHas
0002 — BocbMupaspsgHas
0000 — xxxx
03/06 65 SHORT CONFIG.03 [MonoxeHune 3ansaTon cueTumka, npobera (pexum 0001 — xxx,x
TaxoMeTpa) v nokasaHuin gosaTtopa 0002 — xx,xx
0003 = X, XXX
0000 — CymmupyoLLmii
0001 — Bbluutarowmi
03/06 66 SHORT CONFIG.04 | Pexum cyeta 0002 — KomaHaHsbIn
0003 — HausuayanbHbIn
0004 — KsagpatypHblii
03 /06 67 SHORT CONFIG.05 | Peakuusi cueTunka 0000 — ®poHT curHana
0001 — Cnapg curHana
03706 68 SHORT CONFIG.06 MuHUManbHas AnNUTENbHOCTL MMMYSbCca UMITYNBCHOMO 0- 0100 [mc]
dunbTpa
0000 — N
0001 -F
0002 -C
0003 - K
0004 — K-1
03/06 69 SHORT CONFIG.07 Pexum ynpaBneHust BbIXOAHLIMW yCTPOUCTBaAMM ANS 0005 -P
CYETHbIX PEXMMOB PaboThbI 0006 — Q
0007 - A
0008 — K-2
0009 -D
0010 - L
0011 -H
03/06 70 SHORT CONFIG.08 OnutenbHecTb MMNyrbca hOPMUPYEMOrO OAHOKPaTHbLIM 0,0-999.9 [q]
i cpabaTtbiBaHreM Bbixoga DO1 ’ ’
03/06 71 SHORT CONFIG.09 OnuTenbHOCTb UMIynbCca (hopMUpPyEMOro OOHOKPATHBLIM 0,0-999.9 [q]
’ cpabarbiBaHneM Bbixoga DO2 ’ ’
03/06 72 SHORT CONFIG.10 | ®opmaT oToGparkaemMoro BpeMeHu Tarimepa ? : :Z::Z'CC
0000 - A
0001 -B
03/06 73 SHORT CONFIG.11"| ‘Pexxum ynpaBneHusi BbIXOAHbIMU YCTPOMNCTBaMM TaiMepa 8882 : E
0004 - F
0005-Z
. 0000 — CymmMupyoLLmiA
03/06 74 SHORT CONFIG12, | HanpaBneHue cyeTa Tanimepa 0001 — BblunTatowuii
0000 — HL
Pexum ynpaBneHust BbIXOAHLIMW yCTPOMUCTBaAMM ANS 0001 — H-HH
03 /06 75 SHORT CONFIG.13 FaxomeTpa 0002 — L-LL
0003 — AREA
0000 — Count
o 0001 — Count+F
03 /06 76 SHORT CONFIG:14 | Twn nHgvkaumm ons cyeTyuKa, TaxomeTpa n Taimepa 0002 — Total+Count
0003 — Total+Count+F
0000 — xxxx
03/ 06 77 SHORT CONFIG.15 MonoxeHue 3ansATon Ans nokasaHuii TaxomeTpa u 0001 — xxx,Xx
pacxogomepa 0002 — xx,xx
0003 — x,xxx
0000 — go 100 Hz
03 /06 78 SHORT CONFIG.16 | CkopocTb cueTa 0001 - po 3 kHz
0002 — go 50 kHz
03 79 SHORT Mcnoniiyemg Mepuog n3amepeHus TaxomeTpa, pacxogomepa-gosatopa | 0001 [c]
0000 — cekyHapl
03/06 80 SHORT CONFIG.18 EAMHMUBLI U3MEepeHWsi BpeMeHUW Anst TaxomeTpa U1 0001 — MyHYTHI
' pacxonomepa 0002 — vachl
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Tabnuua B.2 - MNporpaMMHOAOCTYNHbIE perncTpbl Tamepa-cyetymka MTI-32H

LIZANTAN.COM

(OKOHYAHME)

Ss3 5 | ®opmar -
g3 2 g anMeHoBaHue napameTpa [nana3oH 3MeHeHus
£33 o OaHHbIX
>0 E 2
ec°
03/06 81 SHORT CONFIG.19 | ®unbTp nokasaHuii TaxoMeTpa 1 pacxoga 0000 - 0010 [c]
------- 82 Peseps
------- 83 Peseps
0000 - A
03/06 84 SHORT CONFIG.22 Pexum ynpaBneHust BbIXOAHLIMW yCTPOMUCTBaAMM ANS 0001 -B
nosaTopa-pacxogomMepa 0002-D
0003 =E
0001 — F+Count
03/06 85 SHORT CONFIG.23 | Tun uHgukauum aonst josatopa-pacxofomepa 0003 — F+Count+Total
0000 — MocTosiHHO
0001 — OuckpeTHble Bxoaa
0002 — Tavimep
03/06 86 SHORT CONFIG.24 | Pexum paboTbl cueTumka pecypca 0003 - DO1
: 0004 - DO2
0005 — [uckpeTHble
BbIXOAa
0006 — YcTaHoBKa
03/06 87 SHORT CONFIG.25 2/I4M:M0|\g%rébe|e ob6opoTbl cyeTynka pecypca anss CONFIG 0-1000
0000 — cbpoc ¢ nepenHen
Pa3speLueHune cbpoca cymmapHOro cHeTuYmKa ¢ nepesHen naHenu sanpeLleH
03 /06 88 SHORT CONFIG.26 nanenm 0001 — c6pOC G NepeaHel
naHesnu paspeLueH
0000 — cbpoc ¢ nepenHen
03/06 89 SHORT CONFIG.27 PaspelueHre cOpocamokansHOro cHeTymka ¢ nepeaHen naHenu sanpeLueH 5
naHenmu 0001 — cbpoc ¢ nepenHen
naHenu paspeLueH
0000 — cbpoc ¢ nepegHen
. . naHenu sanpeLleH
03/06 90 SHORT CONFIG.28 | PaspelueHue cbpoca Tanmepa C nepegHern naHenm 0001 — c6pOC G NepeaHe
naHenu paspeLueH
03/06 91 SHORT CONFIG.29 | PaspelueHne aHamoroBoro Beixoaa 0000 — sanpetleH
0001 — paspelueH
03/06 | 92 | SHORT | CONFIG30 | meommioro aanorosoro oaniana
KoHeuHoe 3HaueHue nokasaHuii CHeTYMKa, YTO 00000000 — 99999999
03 /06 93 SHORT CONFIG.31 o ’
cootBeTcTBYeT 100 % BbIXOAHOrO aHaNoroBOro curHana
Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TaKTax
03 94 SHORT CONFIG.32 4-TaKT =250 MKC 0001- 0200
03 95 SHORT CONFIG.33 | CeteBow agpec (Homep npubopa B ceTw) 0000 — 0255
0000 - 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
03 96 SHORT CONFIG.34 | CkopocTb 0bmMeHa 0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
03 97 SHORT AOT.01 3HauveHne koadhmumeHTa kKanmbpoBKM HaYana LwKanbl 00000 — 25000 (13579)
aHasIoroBoro BbIxoga
03 08 SHORT AOT.02 3HaueHue koahdmumeHTa kKanMbpoBKM KOHLA LUKarnbl 00000 — 25000 (19094)
aHasioroBoro BbIxoda
03 99 SHORT AOT.00 3HaveHWe aHanoroBoro BbIxo4a 0-99,9%
MpumeyaHums.

* B atux PerncTpax HaxogAatca uenble OeCATUYHble 3HaYeHuA 6e3 yy4yeTa AgeummanbHOro pasaenutens (3al'|$ITOl7I).

Hanpumep, ecnu B napametpe ykaszaHo 60,0, To B peructpe Haxogutcsi uucno 600. [Ons nonmyyYeHuss peanbHOro 3HayYeHus
napameTpa HYXXHO Y4eCTb MOJIOXXEHUE 3ansaToN, KOTOpoe BbICTaBMAETCS B pernctpax 65 unm 77 B 3aBUCUMOCTM OT U3MEPSIEMOTO
napametpa.

** [1Ba perucTpbl OTBEYaloT 3a OOHO OfpeferneHHoe 3HayeHve C NnaBalollell 3ansiToil NpefcTaBsrieHHoe B popmare
FLOAT.

*** BpeMeHHble MapameTpbl, NpeAcTaBrneHHble B pernctpe 6e3 geuuMarnbHbiX pasgenuTtenei. B 3asucumoctn ot
BbIGpaHHbIX eAUHUL, U3MepeHust BpemeHu (perucTtp 80) ByayT npeacTaBneHbl B YYMMCC MU CCMC, TAE Y4 — Yachl, MM — MUHYTbI, CC
— CEKYHAbI, MC — MUITINCEKYHABI.
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B.3 MODBUS npoTtokon
B.3.1 ®opmart kaxgoro 6anTa, KOTOpPbIN NPUHUMAETCA U NepeaaeTCcA KOHTPOJIIepamMu CneayroLmun:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwmuii 6uT nepegaeTcs nepBbIM.

Kagp Modbus coobLieHns cneayowmi:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS
Fne K16 — konuuyecTBO 3anpalwmBaemblx peructpoB. Ecnu B kagpe 3ampoca 3akasaHo 6onee 16

perncTpos, cyetymk MTJ1-32H B oTBETE OrpaHM4mMBaeT Mx KONMYECTBO A0 NepBbiX 16-TN PernucTpos.

B.3.2 Device Address. Agpec ycTporcTBa

Apnpecc koHTponnepa (slave-yctpoinctea) B cetn (1-255), no kotopomy obpawaetca SCADA cuctema
(master-ycTporcTBo) co cBoMM 3anpocoM. Korga yganeHHbI KOHTPOMnep nockliaeT CBOW OTBET, OH pasMellaeT
3TOT e (COBCTBEHHBIN ) aApec B 3TOM none, YTobbl master-ycTpoicTBO 3Hano Kakoe slave<yctponcTBo oTBeyaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKUMOHanNbHLIM KOA4 onepauun

MTJ1-32H nogaepxumBaeT crnegytowume pyHKUMK:

Function Code PyYHKLMA
03 YTteHue pernctpa(os)
06 3anucbk.B.oAuH PerucTp

B.3.4 Data Field. Mone nepegaBaeMbIx AaHHbIX

Mone paHHbIX coobuenns, nocbinaemoro, SCADA:.CUCTEMON YAANEHHOMY KOHTPOMMepy COAepXuUT
nobasoyHO MHdOpMaLmio, KoTopas Heobxoamma slave-ycTponcTBy Ans AeTanusaumn dyHkuun. OHa BKoYaeT:

® HayarnbHbIM aApec perncTpa n KONMYECTBO PEFUCTPOB ANns YyHKUUKN 03 (YTeHue)

e afpec perucTpa u 3HadeHue atoro'perncrpa ans dyHkumm 06 (3anucs).

Mone AaHHbIX COOBLLEHMS!, NOCLINAEeMOro BIoTBET yaaneHHbIM KOHTPOSINEPOM COLEPKUT:
® KOnM4ecTBO GaiiT oTBeTa Ha doyHKLMI0 03 1 coaepKMMOoe 3anpallBaeMbiX PEMMCTPOB
® a/lpec perncTpa U 3HayeHue 3Tore perucTpa ans dyHkumm 06.

B.3.5 CRC Check. None 3Ha4eHUA'KOHTPOJIbHOW CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPOMsS C MOMOLUbIO LMKuyeckoro m3bbiTouHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobllexuss (address, function code, data) nepepatolee ycTpoincTBo
paccunTbiBaeT CRC koa v momewaeT ero B koHel coobuenus. MNpuemHoe yctponcteo paccuntbiBaeT CRC kog
NPUHATOroO coobLLeHns U cpaBHMBAET ero ¢ nepeaaHHbiM CRC kogom. Ecnn CRC koa He coBnagaeT, 3TO 03HavaeT
4YTO MMeeT MeCTO KOMMYHUKaLMOHHAas owwmnbka. YCTPOMNCTBO He BbINOMHAET AENCTBUMA M He JaeT OTBET B clyyae
o6HapyxeHua CRC onbku.

MNocnepoBatensHocts CRC pacyeToB:

. 3arpy3ka CRCpervcTpa (16 6uT) eamHmuammn (FFFFh).

.Nckmovarowee UINN ¢ nepsbimu 8 6ut 6anta cooblieHnsa n cogepxumeim CRC peructpa.

. CpBur pesynbsTaTta Ha oauH 6UT BNpaBo.

. Ecnucgsrraembin out = 1, ncknovarowee UKW copepxumoro peructpa ¢ A001h 3HadyeHuem.

. Ecnu caBuraembin OUT Hynb, NOBTOPUTL Liar 3.

. NoBTopATh Waru 3, 4 1 5 noka 8 casuros He ByayT UMETb MECTO.

. Ucknrouatowee U co cnegyrowmumm 8 6ut 6anta coobuieHus n cogepxmmbim CRC peructpa.
. MoBTOpPATHL Warn ot 3 go 7 noka Bce 6anTbl coobLyeHnss He obpaboTatoTes.

. KoHneuHoe cogepxnmoe pernctpa n 6yaet 3HayeHMeM KOHTPOMbHOW CyMMbl.

O©CoONOOPLWN -

Korga CRC paameluaeTcs B KoHUe coobLieHus, mnagawmin 6ant CRC nepenaetcsi nepBbIM.
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Mpumep pacuyeTa KOHTPONbLHOW CYyMMbI 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 counter
while ( bit_counter < 8)

if ( crc & 0x0001 )

{
crc >>= 1; // shift to the right 1 position
crc A= O0xA001; // crc/XOR with. O0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit_counter++; /7 increase counter
}
number_byte--; // adjust byte counter

}

return (crc); // final result of crc

B.4 ®opmaTt komaHA

YreHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepgytowmn dopmart Mcnonb3yeTcs Qis nepegayy 3anpocoB OT KOMMbOTEpa W OTBETOB OT yAaneHHoro
KOHTponnepa.

3anpoc yctporctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1 BYTE HB LB HB LB LB HB
OTBeT ycTponcTtBa. 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» u re16

— KONMYecTBO 3anpaluMBaeMbix peructpoB. Ecnu B kagpe

3anpoca 3akasaHo6osiee 16 peructpos, cyetunk MTJ1-32H B 0TBETE OrpaHNYMBAET NX KONMUYECTBO A0 nepBbix 16-

TU PErUCTPOB.
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INlucT perncrpaumm nameHeHUN

Homepa nuctoB (cTpaHuL) Bcero
nmMcToB
B Ne Bxogsiwmin Ne conposoxaato-
Wsm. AOKYMEH |  nokymeHTa Lero AoKymeHTa 1 gaTa Moan. flata
Mame- 3ame- Ho- Te
HEHHbIX | HEHHBIX BbIX
1.01 58 ver. 32.22 [MpuBeneH B cooTBEeTCTBUE C.B.M 20.02.2013
CXeMbl MOAKMIOYEHNS
1.02 59 ver. 32.22 M3ameHeH ko 3akasa. Conynsik 29.08.13

B.M.
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