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[aHHoe pykoeodcmeo mno asKcnfyamauyuu sensemcsi  ogbuyuanbHol — 0okymeHmauyuel
npednpusmus MUKPOJI.

lpodykuyus npednpusmus MUKPOIJI npedHasHavyeHa Onisi aKcnmyamauuu KeanuguyuposaHHbIiM
MepCcoHanIoM, MPUMEHSIIOWUM Ccoomeemcmeyuue pueMbl, U MmoJbKO 8 UesisiX, OfuUCaHHbIX 8
Hacmosiwem pykogodcmee.

Konnekmue npednpusmusa MUWKPOJ] ebipaxaem 60onbwy0 rnpusHamesabHoCmMb mem
crneyuanucmam, Komopble npunazarom 6onbwue ycunus Ons  MoO0EPXKU OmMe4yecmeeHH020
npouszgodcmea Ha HadnexaulemM yposHe, 3a Mo, Ymo OHU ewe cbepeerniu ceoto cusny Oyxa, yMeHue,
crnocobHocmu u manaHm.
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HacTosiliee pykoBOoACTBO MO 3KCnfyaTauuMum npeaHas3HayeHo AN O3HaKoMIleHus noTpebutenen c
HasHayYeHneMm, MpPUHLMNOM OENCTBUS, YCTPOMNCTBOM, MOHTaXOM, 3KCnfyaTaumMen un obcnyxvBaHueMm WHAMKaTopa
TEXHOJIOrM4YeCKOro MMKpomnpoLeccopHoro AsyxkaHansHoro UTM-112 (B ganbHenwem nigukatop UTM-112).

BHUMAHMUE !

Mepen
O3HaKoMbTeCb C

ncnosnib3oBaHnem
HacToALLMUM

nHaukatopa NTM-112.

PYKOBOACTBOM

MHOKWKaTopa,
no

noxanymncra,

Kcnnyataumm

MNpeHebpexeHne Mepamy nNPefoCTOPOXHOCTU W Npasuiamu
3KcnyaTauMm MOXeT CTaTb MPUYMHON TPaBMMPOBaHWUA NepcoHana unm
nospexaeHnsa obopyaosaHus!

B c¢BA3M C nocTosHHOW paboTon NO COBEPLLUEHCTBOBAHWUIO

MHAMKaTopa,

noBbILLAKOWEN  ero

HafeXHOCTb

n

ynydLiatoLiemn

XapakTepuUcTukn, B KOHCTPYKUUO MOTYT ObITb BHECEHbI HE3HAYUTENbHbIE
N3MEHEeHUA, He OTpa)KeHHble B HacTodLleM U3gaHun.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

1. B HauMeHOBaHMWsIX NapaMeTPOB, Ha PUCYHKaX, NPU LUUAPOBLIX 3HAYEHUSIX U B TEKCTE WUCMOMb30BaHbI
CoKpalLeHus n abbpesunaTtypsbl (cMm. Tabnumuy 1.1), o3Havatowme criegyroLlee:

Tabnuvua |.1 - CokpalleHus n abbpesnaTypbl

Abbpesuatypa NMonHoe HaumeHoBaHUe 3HaueHue
(cumBon)

PV vnn X Process Variable Vsamepsiemasi Benn4ynHa (KOHTPOMPYEMBIN NapameTp)

T, t Time Bpewms, nHTepBan BpemeHun

Al Analogue Input AHanorosbI BBOA

DO Discrete Output [NCKpPEeTHbIN BbIBOA

EEPROM Electrically Erasable AneKkTpryeckn cTupaeMoe nepenporpaMmMmmpyemMoe
Programmable Read-Only NOCTOSIHHOE 3anoMUHatoLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random OHeproHe3aBMCUMOE 3anoMuHaloLLee YCTPONCTBO C
Access Memory NPOW3BOJIbHBIM JOCTYNOM

2. B HaMeHOBaHUSIX YPOBHEW KOH(MIypaumum nHavKaTopa NpuHSATHl crefyowme 0603HayYeHus, KoTopble
COOTBETCTBYIOT OyKBaM NaTUHCKOro andasuTa:
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1. OnucaHne nHaukaTopa

1.1 HasHa4yeHne nHAuKaTopa

Wngukatop MTM-112 npeacraBnsioT cOBOWM HOBLIM KNAacC COBPEMEHHBIX YHUBEPCArbHbIX 08YXKaHallbHbIX
LMdpPOBbIX NHANKATOPOB C ANCKPETHLIMW BbIXOAAMM.

Mupgukatop UTM-112 nosBonsieT obecneuntb BbICOKYHD TOYHOCTb M3MEPEHUs1 OBYX TEXHOMOMMYECKUX
napameTtpoB. OmuyumerbHbIMU 0CObeHHOCmAMU wHAnKaTopa WTM-112 aBnsaTca Hanmuune TpexypoBHEBOW
ranbBaHNYECKON U30NSAUMM MexXay BXO4amu, BbIXOA4amMW U Lenbilo NMUTaHus, Hanuuve yHKUMOHanbHbIX GNOKOB C
MHOXECTBOM MaTeMaTU4eckux (YHKUMWIA: BbluMTaHUe, CYMMUPOBAHWE, YMHOXEHWe, OeneHue, UHTerpupoBaHue,
NPOn3BOAHAs, U3MEPEHNE BNAXXHOCTU.

MHavkaTop npedHasHayeH Kak 415 aBTOHOMHOrO, Tak M Af1s KOMMNSEeKCHOro ucnosnb3osanns B ACYTI B
3HepreTuke, MeTannyprum, XMMMYeCckon, NULLEBON 1 APYrUX OTPACHAX MPOMBbILLNIEHHOCTU U HAPOAHOM XO3SANCTBE.

UHOukamop UTM-112 npeOHa3Ha4eH:

® NSl U3MEPEHUs OBYX KOHTPONMUPYEMbIX BXOAHbIX (hM3NYECKNX MapameTpoB (TemnepaTtypa, AaBreHue,
pacxof, YpoBeHb U T. M.), 06paboTku, npeobpasoBaHns U OTOBPaKEHNS NX TEKYLLUX 3HAYEHWI Ha OBYX BCTPOEHHbIX
YyeTblpexpaspsaaHbiX LMdpOBbIX AUChNesx,

e nHaukaTop paboTaeT Kak yCTPOMCTBO CUrHanu3aumm BbiXxoaa N3aMepsieMblX BXOAHbIX BEMWYUH 3@ YCTaBKU
curHanusaumm,

e uHAMKATOp POPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHanbl YNpPaBnEeHUS BHELUHUM WCMOMHUTENbHbIM
MexaHu3MmoM, obecnedvBas OUCKPETHOE yrpaBrieHWe B COOTBETCTBUM C 3a4aHHOW Monb3oBaTernieM Ornkow
paboThl,

® NS MHAMKALMKN TEXHOOMNMYECKOro napameTpa nomny4yaemMoro no MHTepdency ot BHELLHNX YCTPOWCTB,

® /MeeT BO3MOXHOCTb MCNOMb30BaHNst 6rokoB 06paboTkn aHanoroBbIXx BXOAOB ANs npvema, o6paboTtku,
npeobpas3oBaHNsi TEXHOMNOrMYECKOro napameTpa nory4aemMoro no UHTepdency OT BHELLHUX YCTPOMNCTB,

e uHAMKaTop hopmupyeT curHanbl TEXHONMOrMYEeCcKoW curHanm3dauumu. Ha nepegHen naHenu uMeroTcs
WMHAWKATOPbl AN CUTHanM3auum TEXHONMOMMYECKU OnacHbIX 30H, CUrHanbl NPEBbLILEHUS (3aHUXKEHUS) U3MepsieMbIX
napameTposB,

e uHankatop WMTM-112 mMoXeT uCnonb3oBaTbCAd B CUCTEMAX CUrHanu3auui, OGROKMPOBOK W 3aluT
TEXHOMOrM4eckoro o6opyLoBaHus.

1.2 O603Ha4YeHme nHagukartopa UTM-112

O6o3HayeHue nNpu 3aKkase: NUTM-112-AA-BB-C-D-U,
roe:

AA n BB, cooTBeTCTBEHHO, Ko Bxoaa 1-ro u 2-ro kaHarnoB::
01 — nocTosiHHbIN TOK 0T 0 MA o 5 MA
02 — noctosiHHbIN Tok oT 0 MA go 20 mA
03 — nocTosAHHBLIN TOK OT 4 MA 0o 20 MA
04 — HanpspkeHne noctosiHHoro Toka ot 0 B go 10 B
05 — HanpspkeHne noctosiHHoro Toka ot 0 mB go 75 mB
06 — HanpspkeHue noctosiHHoro Toka ot 0 mB go 200 mB
07 — HanpspkeHne nocTosiHHoro Toka ot 0 B no 2 B
08 — TCM 50M, W1¢0=1,428, oT muHyc 50 °C go nntoc 200°C
09 — TCM 100M, W40=1,428, oT muHyc 50 °C go nntoc 200°C
10 — TCM rp.23, ot muHyc 50 °C go nntoc 180°C
11 — TCN 500, W+0=1,391, oT muHyc 50 °C go nntoc 650°C
12 — TCI 10001, W10=1,391, oT MmuHyc 50 °C go nntoc 650°C
13 — TCI rp.21, ot MuHyc 50 °C pgo nntoc 650°C
14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300°C
15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800°C
16 — Tepmonapa TXK (J), ot 0 °C go nntoc 1100°C
17 — Tepmonapa TXKH (E), ot 0 °C go nntoc 850°C
18 — Tepmonapa TIMM10 (S), ot 0 °C go nmtoc 1600°C
19 — Tepmonapa TIP (B), ot 0 °C go nntoc 1800°C
20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500°C

MpumeyaHue: npu 3akase mHOuKaTopa C BXOAHbIMM curHanamu ot Tepmonap TI1M-10, TP, TBP-1 wnHgukaTtop
M3roTaBnNM1BaloTCA MO OTAENbHOMY 3akady W Mocrneaylollas NnepecTporka Ha Apyrme Tunbl BXOAHbIX CUTHANOB MPOM3BOAWTCA
TOMbKO Ha NPEANnpUATUN-U3roToBUTENE.

C - Kof, BbIXOAHOIO aHanoroBoro curHana:
0 — oTcyTCTBYET,
1—-0T1 0 MA 0o 5 VA,

2 — o1 0 MA 0o 20 MA,
3 —014 MA o 20 MA,
4—-010Bao10B.
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D - TV BbIXOOHbLIX OUCKPETHbIX CUrHaroB:
T — TpaH3UCTOpPHbIE BbIXOAb,
P — peneviHble BbIXOabl,
K — TBepgoTenbHble pene.

U - HanpskeHre nuTaHus:
220 - 220B nepeMeHHOro ToKa,
24 - 24B NOCTOSAHHOIO TOKa.

amtorg.com.ru

Hanpumep, 3akasaHo uHOukamop: UTM-112-09-02-2-P-220

[Mpy 3TOM M3roToOBNEHNIO 1 NOCTaBKe NOTPEOUTENIO NOANEXNT:

1) AByxkaHanbHbIA MUKPOMPOLECCOPHbIN nHankatop NTM-112,

2) nepsbivi aHanorosbin Bxog Al1 kog 09 - TCM 100M, W100=1,428, ot muHyc 50 °C go nntoc 200°C,
3) BTOpOW aHanorosbi Bxog Al2 ko 02 — nocTosiHHbIN Tok oT 0 MA 1o 20 MA,

4) Bbixog aHanoroBbin AO koA 2 - nocTosiHHbIN Tok oT 0 MA o 20 MA,

5) Bbixoabl agnckpeTtHble DO1 n DO2 koa P — peneiiHble,

6) HanpspkeHue nutanms kof 220 - 220B nepemMeHHOro Toka,

1.3 TexHM4YeCKne XapaKTepuCcTUKN nHamMKaTopa

1.3.1. AHanoroBbI BXOOAHOW CUrHan

Tabnuua 1.3.1 - TEXHNYECKME XapaKTEPUCTUKM aHarNoroBbIX BXOAHbLIX CUTHAIoB

TexHU4Yeckasi XapakTepucTuka

3Ha4yeHune

KonnyecTBo aHanoroBbix BXO40B

2

Twn BXOQHOro aHanoroBoro curHana

YHudpmumposaHHble (FTOCT 26.011-80)
[MOCTOSIHHBIN TOK:

ot 0 MA fo 5 MA

ot 0 MA go 20 MA

oT 4 MA go 20 MA

HanpskeHne NocTosHHOro ToKa:
or0Bpoo10B

ot 0 MB no 75 mB

ot 0 MB go 200 mB

ot0Bpoo2B

Tepmonpeobpasosatenu conpotusneHuii ACTY 2858-94
TCM 50M, W1¢0=1,428, oT MmuHyc 50°C go nntoc 200°C

TCM 100M, W10=1,428, oT muHyc 50°C po nntoc 200°C

TCM rp.23, ot muHyc 50°C go nntoc 180°C

TCM 5001, W1go=1,391, Pt50, ot mnHyc 50°C go nntoc 650°C
TCIM 10001, W100=1,391, Pt100, oT MmuHyc 50°C go nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(FTOCT3044-94, DIN IEC 584-1):
TXKK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMMN10 (S), ot 0°C go nnoc1600°C
TMAP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

PaspeLuatowasi cnocobHoctb ALIM

16 paspsgos

Mpegen gonyckaemor OCHOBHOM NpUBeAEHHOM <0,2%
NorpeLHOCT! U3MEPEHUSI BXOAHbIX NapamMeTpoB
TOYHOCTb MHAUKALUK 0,01 %

Mpegen gonyckaemow 4ONOMHUTENbHOW NOrpeLLHOCTH,
BbI3BaHHOW N3MEHEHMEM TEMMNEPATYpPbl OKpyXatoLen
cpegpl

<0,2%/10°C

lMepuop n3amepeHus, He meHee

0,1 cek

[anbBaHM4eckas pas3BA3ka aHanorosoro Bxogos

Bxoabl ranbBaHNYeCKN N30NIMPOBaHbI OT BbIXOA0B U OCTanbHbIX
Lenen, HanpshKeHne ranbBaHn4Yeckon passsasku He meHee 500 B

MpumeyaHums.

1. AHanoroBble BxoAbl nHankaTopa MTM-112 moryT 6biTe CKOHUIYpUpOBaHbl Ha NOAKMIOYEHNe NMboro Tuna Aaryuvka.
2. lNpu 3akase Bxoga Tuna Tepmonapa, B KayecTBe BXxoda TemnepaTypHOM koppekuumn (komneHcauum Tepmo-30C
CBOOOAHbBIX KOHLIOB TepMonapbl) UCMOMb3yeTcs AaT4YMK TemnepaTypbl, KOTOpPbIA HaxoO4WTCA BO3Me KNeMM Ha TbiNIbHOW CTOpOHE

MHOWKaTopa.
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1.3.2 AHanoroBbIN BbIXOAHOW cUrHan
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Tabnuua 1.3.2 - TexHn4Yeckre XxapakTepUCTUKM aHanoroBoro YHUMLMPOBaHHOIO BbIXOAHOMO curHana

TexHu4veckasi XapakTepucTtuka

3HayeHue

KonnyecTBo aHanoroBbIx BbIXO40B

1 (I'Ipl/l YCNoBMK 3aKkasa onuunn aHanoroBoro BbIXO,Ela)

Tun BbIXOQHOrO aHanoroBoro curHana

YHudpumuymposaHHble (FTOCT26.011-80):
OT1 0 MA go 5 MA, RH £2000 Om

OT1 0 MA go 20 MA, RH <500 Om

Ot 4 MA go 20 MA, RH <500 Om
OT0B o 10 B, RH =2 kOm

CUrHana ot "SMeHeHua ConpoTuBIEHNA Harpy3ku

Paspeluatoltas cnocobHoctb LIAM <0,0015 %
Mpepen gonyckaemon OCHOBHOW NpUBEAEHHON MOrpeLLHOCTY <0,2%
hOpPMVPOBaHNS BbIXOAHOIO curHana

[ononHuTenbHas NOrpeLuHoOCTb hopMUPOBaHNS BbIXOLHOMO <01 %

M3MEHEHMEM TEMMEPaTYPbI OKpyXatoLLeit cpeapl

Mpegen gonyckaemow 4ONOMHUTENBHOW NOrpeLLHOCTU, BbI3BAHHOM

<0,2%/10°C

["anbBaHM4eckas pasBA3ka aHarioroeoro Bbixoaa

Bbixog ranbBaHUYeCKM N30NMPOBaHbI OT BXOAOB U
OoCTanbHbIX Lenen, HanpshkeHne ranbBaHN4eCcKomn
pa3Bsa3ku He MeHee 500 B

1.3.3 AuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHanbI
Tabnuua 1.3.3 - TexHu4eckne xapakTepucTukm AUCKPETHbIX BbIXOAHbIX CUrHaNoB

TexHuyeckas XapakTepucTtuka

3HayeHue

KonunyectBo ANCKPETHbIX BbIXO40B

2

- TpaH3ucmop:

MaKkcumMarnbHoe HanpsaXxeHne 1 TOK KOMMyTauum

[0 40B, 100MA nOCTOSAHHOIO TOKa

ranbBaHU4eckasa pa3BA3Ka AUCKPETHbIX BbIXO40B

BbIXOAbl CBA3aHbI B rpynny U3 AByX BbIXOO40B U raribBaHN4YeCkn
Mn30nmpoBaHbl OT OCTallbHbIX uenen

- Pene(nepeknioyaembii KoHmMakm):

MaKkcumMaribHOe HanpsXXeHne n TOK KoMMmyTaunm

Twvn BbixoAa:

0o 250B, 8A nepeMeHHOro Toka npu akTUBHOW Harpyske

ot 5B, 10MA go 30B, 5A NocTosiHHOrO TOKa Npu aKTUBHOW Harpyske
0o 250B, 3A nepemMeHHOro Toka Npyu MHAYKTUBHOM Harpy3ke
(cos@=0.4)

- TeepdomersibHoe (He MexaHU4YecKoe) pere:

MakcrmanbHoe HanpspkeHne KOMMYyTaLun NepeMeHHOro
(oencTByloLLEee 3Ha4YEeHNE) UM NOCTOSIHHOMO TOKa

no 60B

MakcumanbHbI TOK Harpy3ku Kaxxgoro Bbixoaa

0o 1 A (AC) nepeMeHHOro Toka,
0o 1 A (DC) nocTosiHHOrO Toka

CwurHan norudeckoro "0"

CwurHan nornyeckon "1"

Pa3oMKHYTOE COCTOsIHME KOHTAKTOB pene(TpaH3MCTOPHOrO Krtoya).

3aMKHYTO€ COCTOAHNE KOHTaKTOB peﬂe(TpaH3VICTOpHOI'O KJ'HOLIa).

Bug Harpysku

aKTMBHadA, MHOYKTUBHAA

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BbIXOA0B

Bbixoabl ranbBaHNYeCcKky N30NMPOBaHbl OT APYrMX BXOAOB 1
oCTasnbHbIX Lenewn, HanpshkeHne ranbBaHNYeCcKon pasBs3kn He
meHee 1500 B

1.3.4 NocnepoBaTtenbHbIN MHTepdenc RS-485
Tabnuua 1.3.4 - TexHu4eckne xapakTepucTuky nocnegoBaTesbHoro uHrepdgenca RS-485

TexHuyeckas XapakTepucTuka

3HayeHue

KoHdpurypauum cetu

MHoroToyeyHas

KonunuyectBo npubopos

32 Ha 0QHOM CerMmeHTe

MakcumanbHas AnvHa NHuM B npegenax
OQHOro cermeHTa cetun

1200 meTpoB

KonnyecTBo akTMBHbIX NepegaTinkoB 1

[unanasoH ceTeBbIX agpecoB 255

CkopocTb 06MeHa/anvMHa NHUK cBs3u 62,5 kbut/c 1200 m

(3aBNCUMOCTb IKCMOHEHLUManbHas): 375 kbut/c 300 m
2400 kbuTt/c 100 m
10000 kbut/c 10m

lMpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcs
UCro/b308amb IKPaHUPOBaHHbLIE 8UMbIE Napbl.

Tun npvemonepenaTynkoB

OnddepeHumanbHbIi, NOTEHUMAanbHbI

Bug kabens

BuTas napa, akpaHMpoBaHHasi BUTas napa

[anbBaHV4eckas pa3Bsi3ka

MHTepdenc ranbBaHNYeCkn N30NMpoBaH OT BXOA0B-BbIXOA0B U OCTanbHbIX
uenew

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[ns koHUrypmpoBaHus nHamkaTopa, ANs UCMONb30BaHUS B kayecTse
YAANeHHOro yCTPOoWCTBa Npn paboTe B COBPEMEHHbIX CETAX YNpaBneHus n
cbopa nHpopmMaumu (Npuema-nepeadv KOMaHa U AaHHbIX)




000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

1.3.5 NMaHenb MHaUKauun

Tabnuua 1.3.5 - TexHNYeckne XxapakTepucTUkM UHANKATOPOB NepeaHen NaHenu

TexHU4yecKas XxapakTepucTuka 3HayeHue
Tun nHamKaumm uncposas
KonnyecTBo LUMpoBbIX AUCMIEEB: 2
Konunyectso pa3psgos ungpoBoro nugukaTopa 4
BbicoTa umMdp cBETOANOAHBIX MHAMKATOPOB 8 MM

1.3.6 dneKkTpuyeckue AaHHble

Tabnuua 1.3.6 - TEXHNYECKME XapaKTEPUCTMKM 3NEKTPONUTAHUS

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHune

SnekTponuTaHue (NOAKNoYEHNE K CETK):
- MOCTOSIHHOTO TOKa
- MepemMeHHOro Toka

oT 18B po 36B
oT 100B po 242B, 50I'y

[MoTpebnsieMblt TOK NO NUTaHuIO 24B

< 180 MA

MoTpebnsiemas MOLLHOCTb OT CETK
nepemeHHoro Toka 220B

<6,0BA

3awmTta gaHHbIX

EEPROM, cerHeToanektpnyeckas NVRAM

1.3.7 Kopnyc. YcnoBus akcnnyaTauum

Tabnuua 1.3.7 - YcnoBus akcniyataumm

TexHu4yeckasi XapakTepUucTuka

3HayeHue

Kopnyc (BxLUXI):

LLIMTOBOE MCMOJSHEHME
48 x 96 x 162 MM

MoHTaxHas rnybuHa

170 Mm

Bblpes Ha naHenun

9298 x 45"7° mm

Temnepatypa oKkpyxatoLlen cpepl

oT muHyc 40 °C go nntoc 70 °C

ATMOChEpHOE faBneHne

oT 84 kMa go 106,7 klMa

Bubpauunsa (YacToTHoW/amMnnuTyaHowm)

no 60y / no 0,1mMm

MomelyeHne

3aKpbITOE, B3pbIBO-, no>Kap06e30naCHoe.

Bo3ayx B NOMeLLEeHUM He JOMKEH coaepXkaTh Mblv U MPUMECH arpeCCUBHbIX
NapoB ¥ ra3oB, BbI3bIBAIOLLMX KOPPO3MIO (B YaCTHOCTM: ra3oB, codepxaLlmx

CepHUCTble coeaUHEeHNA nnm aMMVIaK).

[MonoxeHune npy MOHTaxe

CornacHo npoekta

CreneHb 3aWwuThl

IP30

Macca nHgnkatopa, He 6onee

350 r

1.3.8 Mo CTOMKOCTM K MexaHM4Yeckomy BoO3gencTeuio uHgukatop MTM-112 oTBeyaeT UCNOMHeHuw 5

cornacHo FOCT 22261 .

1.3.9 CpegHee Bpemsi HapabOTKM Ha OTKa3 C Y4ETOM TEXHWYECKOro OOCNy>XMBaHUS, pernameHTUpoBa-
HHOro PyKOBOACTBOM MO 3KCMNyaTaumm, - He MmeHee Yyem 100 000 yacos.

1.3.10 CpepHee Bpemsi BoccTaHOBMNEHUst paboTtocnocobHocTn MTM-112 — He Gonee 4 yacos.

1.3.11 CpegHun cpok akcnnyatauny — He meHee 10 ner.

1.3.12 CpegHun cpok xpaHeHus — 1 rog B ycnosusx no rpynne 1 FOCT 15150-69.

1.3.13 WU3zonauwmsa

anekTpudecknx uenen MTM-112 oTHocuTenbHO Koprnyca u Mexgy cobon npu

Temnepartype okpyxatowen cpegbl (20 + 5) °C 1 oTHOCMTENbHOM BNaxHOCTU Bo3gyxa Ao 80% BblaepXuBaeT B
TevyeHun 1 MUHYTbl AEeNCTBUE WCMbITAaTENbHOIO HanpskKeHus cuHycoupanbHon dopmbl yactoton (50 + 1) My ¢

aencTeylowmm 3HadeHnem 500 B.

1.3.14 MuHumanbHO [JOMyCcTMMOE 3NEeKTPU4ecKkoe ConpoTUBMEHUE
okpyxatowew cpeabl (20 + 5) °C n oTHocHTENbHOM BnaxHOCTH Bo3ayxa Ao 80% coctaBnset He meHee 20 MOmM.

n3onaunun

npu TemnepaType
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1.4 CocTaB MHAMKaTopa

Tabnuua 1.4.1 - O6bem noctaBku nHgukatopa NTM-112

0O60o3Ha4eHve HaumeHoBaHue Konunyectso MpumevaHne
MPMK.421457.047 MHOukaTop TEXHONOrMYeckmn * CornacHo 3aka3sa
MuKponpoueccopHbin UTM-112
KOMMNNeKT MOHTaXHbIX 3aXXUMHbIX 1 YcTaHaBnvBaeTcs Ha Kopryce MHAuKaTopa
3M1eMEHTOB (2 3axxmnma)
MPMK.421457.047 1NC Macnopt 1 1 WwT. no 3akasy
MPMK.421457.047 PO PykoBoacTBo Mo akcnnyataumm 1 1 aK3emnnsAp Ha Bce 3aka3aHHble
MHAMKATOPbI NPU NOCTaBKe B OJWH aApec
231-103/026-000 Pasbem ceTeBom 1 TONbKO ANsi uHgmkaTopa ¢ nutaHvem 2208
734-203 Pasbem ceTeBow 1 TONMbKO ANsl UHAMKaTopa C NuTaHnem 24B
231-108/026-000 Pasbem ans nogkntoyYeHns BHELLHUX
BXOAHbIX U BbIXOAHbIX Lienen
231-131 Pblyar MOHTaXHbIA AN KNemm 1
734-230 Pbl4ar MOHTaXHbIV 411 KNEMM MUTaHUs! 1 TONbKO ANsl UHAMKaTopa ¢ NnuTaHvem 24B

* KONNYecTBO yKa3blBaeTCa Npu 3akase

1.5 Cpe,CICTBa U3mMepeHunsa, MHCTPyMEeHT U NpUHagnexHoCTu

1.5.1 MNepeyeHb cpeacTB M3MEPEHUs, MHCTPYMEHTa W MpUHAONEXHOCTEN, KOTOopble Heobxoaumbl Mpu
akcnnyataumm nHgmnkatopa TM-112, npuBeneHsl B Tabnuvue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb CpeAcTB M3MEPEHUS, NHCTPYMEHTA W NPUHaANEXHOCTEN, KOTopble HeoOXoAMMbl NPU 3KCMyaTaumm
nHamkatopa UTM-112

HavmeHoBaHWe cpeacTB U3MEPEHUS, MUHCTPYMEHTA U
o HasHaueHve
NpUHaANeXHOCTEN
1 BonbTmeTp yHMBepcanbHbiv L300 Vi3amepeHune BbIXOOQHOrO CUrHamna v KOHTPOSb HanpsXKeHUs NUTaHns
2 MarasuH conpoTtumBnenni P4831 3agaTyuk curHana
3 OucbdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana n nsmepeHve BbIXO4HOro curHana
4 MeraommeTp $4108 V3amMepeHue conpoTuBNEHUS N3oNsauum
5 MnUHUEeT MeauUMHCKNI [MpoBepka kayecTBa MOHTaxa
6 OtBépTKa Pasbopka kopnyca
7 Msrkas 65a3b OyuncTka OT Nbin U rps3v

1.6 MapkupoBka u nnomoéupoBaHue

1.6.1 MapkupoBka MHAUKaTopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuyke ¢ pasmepamu COrfacHoO
FOCT 12971, koTopasi Kpenutcs Ha GOKOBOW CTEHKE Kopryca MHAuKaTopa.

1.6.2 Ha Tabnuyke HaHeceHbl Takme 0603HaveHns:

a) ToBapHbIV 3HaK NPeanpUaTUA-N3roTOBUTENS;

6) HanmeHoBaHWe nHanKaTopa;

B) ycrnoBHoe 0603HayeHue;

r) o603Ha4YeHne UCNOMNHEeHNs;

A) NOpsAKOBLIN HOMEP MHAMKaTOpa MO CMCTEME HyMepauun NpeanpuaTUS-M3roToBUTenNs;
€) ro4 1 KBapTarn U3roToBMIEHWS;

1.6.3 lnombupoBaHne nHAuKaTopa MNpeanpuaTUEM-U3TOTOBUTENEM MPU BbIMNYCKE W3 MPOU3BOACTBA He
npeaycMoTpeHo.

1.7 YnakoBka
1.7.1 YnakoBka nHaukatopa cooteTcTByeT TpeboBaHuam FOCT 23170.

1.7.2 N'HamkaTop B COOTBETCTBMM C KOMMIEKTOM MOCTaBKM YNAKoBaHO COMMacHO YepTexam npeanpuatns-
N3roToBUTENS.

1.7.3 VlHaukaTop B TPaHCMOPTHOW Tape TPaHCMOPTUPYETCA MENKUMMU OTNPaBNeHNS MU XKeNe3HO40POXKHbLIM
TPaHCMOPTOM (KPbITbIMW BaroHamu) Unu gpyrum BUAOM TpaHcnopTa.

1.7.4 npgukatop noasepxeHo koHcepsaumu cornacHo TOCT 9.014 gns rpynnel -1, kateropun n ycrnosun
XPaHEHWsI U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTpeHHeW ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTPeOMTENBLCKON Tapbl MPUMEHSIIOTCA KapTOHHbIE KOPOOKU M3 roppMpoBaHHOrO kKapToHa
cornacHo NOCT 7376 1 MeLUKn 13 NONNITUIIEHOBOW NNEHKM TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke NpuMeHEHbl aMopTM3aUMOoHHbIe MaTepuansl cornacHo FTOCT 5244.
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2. HasHayeHue. PyHKLUMOHASIbHbIE BO3MOXHOCTU

Cmpykmypa uHoukamopa UTM-112 nocpedcmeomM KOoHghu2ypayuu Mmoxxem 6bimb
usMeHeHa makum o6pa3oM, uymo Mo2ym O6bimb peweHbl credyruwue 3adayu

asmomMamu3auyuu:
v’ MlamepuTenb-MHaMKaTop ABYX NapamMeTpoB C CUrHanusaumein MUMHUMyMa U MakcumyMa
v/ YCTPOWCTBO cUrHanusaumm, AByx- U TPEXMO3ULIMOHHOIO YrpaBneHus
v CucTemMbl UMpOBOI UHAMKALMM TEXHONOMMYECKMX NapamMeTpoB
v’ Y[aneHHble yCTPOWCTBa CBSA3WN C OGHLEKTOM U MHAMKaLMEN
v TeppuTopuanbHo pacnpeferneHHble Y NokanbHble CUCTEMbI YIPaBNeHUs
v Y[aneHHbIli cOop AaHHbIX, ANCNETYEPCKUN KOHTPOSIb, YpaBreHe NporM3BOACTBOM
v MlhaukaTop napameTpoB, NnepeaaBaeMbix No UHTepdeiicy.

BHyTpeHHss nporpaMmmHas namsite uHgunkatopa UTM-112 cogepxut 60nbLUOe KONMYECTBO CTaHAAPTHbIX
DYHKUMA HEOBXOAMMBIX ANS YNpaBneHUs TEXHONOrMYECKUMU NpoLeccamm 1 pelleHns 60MbLUNHCTBA UHXEHEPHBLIX
NPUKNagHeIX 3a4ady, Hanpumep, Takux Kak:

® CpaBHeHWe pe3ynbTaToB MNpPeobpas’oBaHNs C ycTaBKamy MWUHUMYM W MAaKCUMyM W CUrHanmmsaumio
OTKITOHEHUN,

® porpammHas KannbpoBka KaHarnoB Mo BHeLLUHeMYy 06pa3LioBOMY MCTOYHUKY aHanoroBoro curHana,
undposas punbTpaums (4ns ocnabneHns BAMAHUSA NPOMbILLIIEHHBIX MOMEX),

e npeobpasoBaTernb BXOOHbLIX CUTHAMNOB C pa3HbiMW MaTeMaTUYECKUMKN DYHKLNSMMU,

® KYCOYHO-NMHENHasa NHTepnonauns BXOAHbIX curHanos no 20-Tn Todkam,

e MacliTabupoBaHue LKkan namepsieMbix napaMmeTpoB,
[ ]
[ ]

KOH(UIryprpoBaHue norvkv paboTbl BbIXOOHbIX OUCKPETHBIX YCTPOWCTB,
WHTErpypoBaHne aHanoroBoro curHana.

WMHonkatop UTM-112 koHMUrypupytoTCs npu NOMOLUM MNepedHen naHenu uHaukatopa unuv 4vepes
ranbBaHWYeckn pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To Takke no3BonseT MCNonb30BaTh
npubop B kKayecTBe yaaneHHoro nHamkaTopa npu pabote B COBPEMEHHbIX CETAX yrnpaBneHus n cbopa uHdopmaumu.

MapameTpbl kOHUrypauum nHamkatopa UTM-112 coxpaHaloTca B 3HEProHe3aBnUCMON.

WMuonkatop UTM-112 MOXeT wu3rotaBnMBaTbCs MO UHAMBUOYANbHOMY TEXHMYECKOMY 3adaHuio Ans
BbINOJIHEHMST KOHKPETHOW TEXHOMNOMMYECKON 3adauun.
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3. YCcTpOoUCTBO M NpUHUMN padoTbI

3.1 KoHCTpyKUMA nHAUKaTopa

Mupukatop UTM-112 ckoHCTpynpoBaH no 65104HOMY MPUHLMIY M BKIHOYAET:

® NnacTMaccoBbIN KOPNYC;

e (hpoHTanbHbIN BNoK NepeaHen naHenm ¢ anemeHTamu obcnyxuBaHus (KnNaBmMaTypon) n MHAVKaUmu;

® C TbiIbHON CTOPOHbl pasMelleHbl CbeMHble pa3beM-KNEMMbl, K KOTOPbIM MNOAKMIOYATCA NUTaHue,
BXOAHbIE U BbIXOAHbIE CUTHAMbI.

3.2 NepepHaa naHenb MHAMKaTopa

[na HabnogeHus 3a TexHomormvyeckum npoueccom uHankatop MTM-112 obopyaoBaH ABYMS aKTUBHbIMU
YyeTblpexpaspsaaHbIMU LM POBLIMKU ANCMNEAMN ANS 0TOBPaKEeHNs n3MepseMblX BENNYMH 1 pe3ynbTaTtoB 06paboTkm
dYHKUMOHamMbHbIX  6r0KOB, HEOBXOAMMbIM  KONMMYECTBOM  KNaBuL  OBCAYXMBAHWA W CUrHanm3auMOHHbIX
CBETOAMOAHBIX MHAUKATOPOB AN PasfNYHbIX CTATYCHbIX PEXUMOB W curHanos. BHewwHui Bug nepegHen naHenu
nHamkatopa MTM-112 npuBeaeH Ha pucyHke 3.1.

CBeToanoaHble
UHOUKATOPbI
MAX, MIN

ITM-112 CBeToAuoaHble
CBeToanoaHbIN | nHgmkaTopbl K1
UHAUKaTop - n K2
uHTepdeica 4 - !

Lindposbie KnaBuwm
aucnneun nporpamMmmupo-
MHgMKaTopa BaHUA

PucyHok 3.1 - BHewHul eud nepedHel naHesnu uHdukamopa UTM-112.
3.3 HasHaueHue undpoBbIX AUcnneeB nepegHen naHenm

e LindbpoBon B pexume PABOTA wuvHOMUMpYyeT 3HadYeHUs OOHOro M3 BXOAHbIX U3MepsieMbIX
avcnnen 1 TEXHOMOMMYECKUX NapaMeTPOB UIN BbIXOA, OAHOMO M3 YHKLMOHAMNbHbLIX GIOKOB.
B pexume KOHOUTYPUPOBAHWME wHamumpyeT HOMep, a NOTOM 3HayeHue BblOpaHHOro
napameTpa MeHI0 KOHurypauum.

e LindbpoBon B pexume PABOTA uvHOMUMPYET 3HA4YeHUs OOHOro M3 BXOAHbIX M3MeEpsieMbIX
aucnnen 2 TEXHOMOIMYEeCKNX NapameTPOB MUIN BbIXOA, OOHOMO U3 YHKLMOHANBbHbBIX GITOKOB.
_r
B pexume KOHOUTYPUPOBAHWE wHanumpyoT cumsonel I I~ LY, yto obosHavaeT -

WMHOMKATOP HAXoOUTCS B peXXume KoOHurypauuu.
3.4 HazHauyeHMe cBeTOAMOAHLIX UHAUKATOPOB
L] MHAMKaTOp A CeeTuTcH (MVII'aeT), eCJl1n 3HayeHune Msmepﬂemoﬁ BeJIM4YNHbl, COOTBETCTBYHOLLEro KaHana,

npesblaeT 3HaYeHne yCcTaBku curHanmaanmm otTkinoHeHna MAX.
CeeTtuTtcs (MVII'aeT), €CNN 3HayeHne M3MepseMon BeNUYMHBLI, COOTBETCTBYIOLLIErO KaHana,

e Unpukatop ¥V MeHbLUe 3Ha4YeHNs ycTaBku curHanunsauum otkrioHeHmst MIN.
e UnpukaTop K1 CBeTuTCS, €cnu BKIMYEH NepBbIi ANCKpeTHbIN Bbixog DO1.
e NHaukaTop K2 CBeTuTcs, ecnm BKIOYEH BTOPOM AMCKPETHbIN Bbixod DO2.

e NHpukaTop IHT (LAN) MuraeT, ecrnv npoucxoauT nepeaada AaHHbIX Mo MHTepdEencHOMY KaHary CBsI3u.
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3.5 Ha3sHauyeHune KnaBuwl

e KnaBuwa [A]

e KnaBuwa [ V]

e KnaBuwa [Q]

Knasuwa "6onbwe". Npu KaXXgoM HaxaTuy 3TOW KNaBMLUM OCYLLECTBISIETCS YBENMYeHune
3HayeHuss un3MeHsieMoro napametpa. [lpy yaepXvBaHuUWM 3TOW KNaBULIKM B HaXaToM
NOMNOXEHWUWN yBENNYEHNE 3HAYEHUI NPOMNCXOONT HENPEPLIBHO.

Knaesuwa "mMeHbuwe". [pn Kaxgom HaxaTun 3TOW KraBULLIM OCYLLECTBNSAETCA YMEHbLUeHne
3HavyeHnss u3MeHsiemoro napametpa. [lpyu yaepxuMBaHWM STOW KMNaBULIM B HaxaToM
NOMOXEHUN YMEHbLLEHNE 3HAYEHWUIA NPOUCXOAUT HENPEPLIBHO.

KnaBuia npegHasHavyeHa Ans nepekniyYeHns Mexay oOKHaMu oTobpaxkeHusi, 4Nsl BbI30Ba
MeHI0 KOHdurypauum, A1 NOATBEPXKAEHUA BbIMONHSEMbIX OENCTBUA UMM onepaumi u
ans dukcauMm BBOAMMBbIX 3Ha4yeHUW. Hanpumep, NOATBepXAEHWE Bxo4a B PEeXvM
KOHpMrypaumm, ukcaums BBEAEHHOTO 3Ha4YeHNsi N3MEHSIeMOro napameTpa 1 T.4.

3.6 CtpykTypHas cxema nHgmkaropa UTM-112

Al1 - nepBbIN
BXO4HOM
n3MepsieMbin U
KOHTpONMUpyeMbIn
napameTp

MNaHenb nHAUKaUMK
M KnaBuaTtypbl

/-

AO - aHanoroBbI BbIXOA

peTpaHCcMUccUM (onuus)

MUKPO-

Al2 - BTOpOM

I\Il$l

BXOAHOW 3 KOHTPO”” EP DO1 — guckpeTHbIN
usmepsiembimu / B M = Bbixoa 1, paboTalowmi no
KOHTponupyembIn - anroput™M o6paboTKM BXOAHBIX COOTBETCTBYIOLUEN NOrnKe
napameTp curHasnos
- KOHDUIypaLus 3MepUTENbHbBIX DO2 — AMCKpeTHBIN
KaHarnos .
Mvrranme = / e BbIXOA 2, pa60Ta|<3u4wM no
=24B; ~220B / | COOTBETCTBYIOLLEN NOTUKE
MocnepoBaTenbHbIN
mHtepdenc RS-485
TemnepaTypHas KoHdwurypupoBanue,

cnas Tepmonap

KOPpPEeKLMs XONOgHOro

npuemM-nepenava
KOMaHA U AaHHbIX

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-112

3.7 dyHKUMOHanNbLHasA cxema nHaukatopa UTM-112

=

b o
| Moaynb I Untepdpenc
IceteBoro o6meHal MODBUS
-
l Wutepperc AL ________ onums
_ | |
Al1 PyHKUMOHANbHbIV PV1 PV1 | Bnok peTpaHcmu- AO |
6nok Hopmanusauum > > L 3! ccum ananorosoro [ |
—> 1 PV2 I |
1 MaclUTabupoBaHus > | | curnana
1  —————— _____
Brok
onepaTtuBHOro
PV Byrkamona- |F1 | YnpaBnexus n
PV2 |nbHbiit 6ok 1 [ | KOHbMrypaumm Norunyeckuin 6nok —» DO1
- YCTPOWUCTBO
»| cpaBHeHus
- cUrHanusarop
Al2 6d>yHKU,V|0HaanbM pv2| [Py Bynona. | F2 DO2
p. GOk HopManm3aLym > [Fvo 4 el
1 MacluTabnpoBaHus YinbHbI Grok 2
2
T WUHTepdperic l

PucyHok 3.3 - ®yHKyuoHanbHas cxema uHdukamopa UTM-112
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3.8 MNpuHUMN paboTbl MHAKMKaTopa UTM-112

Muagnkatop UTM-112, CTpyKTypHasi cxeMa KOTOpPOro npuBegeHa Ha pucyHke 3.2 1 yHKLUMOHanbHas Ha
pucyHke 3.3, npencrtaBnseT cobon yCTPOWCTBO M3MEPEHMS 3Ha4YeHUs ABYX BXOAHbIX MapamMeTpoB, obpaboTku,
npeobpa3oBaHns 1 BbIMUCTIEHNS MO 3a4aHHLIM MaTeMaTU4EeCKUM PYHKLUAM.

Mupukatop WNTM-112 pabGotaeT nod  ynpaBneHMEM  COBPEMEHHOIO,  BbICOKOMHTErPUPOBAHHOMO
MUKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOIO MO BbICOKOCKOPOCTHOM KMOI TexHomorum ¢ HWU3KuM
3HepronoTpebneHvem. B nocTosHHOM 3anomMuHaloLWwem YCTPOMUCTBE pacnonaraeTcs 60mbLioe KONMYecTBo hyHKLUMN
Ona  pelweHus 3agadv KoHTpons. [locpeacTBOM  KOHMUIYpUPOBaHUS MOMb3oBaTefb MOXET CaMOCTOSATENbHO
HacTpanBaTb MHOMKATOP Ha peLLeHne onpeaeneHHbIX 3a4au.

Mupukatop UTM-112 ocHaweH aHanoro-umdpoBbiM npeobpas3oBartenemM, y3namum LUMGPO-AUCKPETHOIO
BblBOAA, CTOPOXEBbIMW CXEMaMu AN KOHTPOMNS UMKINOB paboTbl Mporpammbl, SHEProHEe3aBMCUMON NaMSATbIO
EEPROM, NVRAM ansi coxpaHeHus Nonb3oBaTenbCKkUX NnapaMeTpoB KOH(UIypaLmm 1 aHHbIX.

BHyTpeHHAs nporpamma nHankatopa NTM-112 dyHKUMOHUPYET C MOCTOSAHHBIM BPEMEHHbLIM LUukrnoMm. B
Hayane Kaxaoro uukna BHYTPeHHen paboven nporpaMMbl CYUTHIBAETCH 3HAYEHUA aHanoroBblIX BXOAOB,
npoussBoanTCsa cuuTbiBaHWe n obpaboTka knasBmaTtypbl (nogasrneHve gpebesra um obHapyxeHne AOCTOBEPHOCTM),
npMem KOMaHA W [JdaHHbIX W3 nocnegoBaTenbHOro uHTepdenca. [Npu nomowm 39TUX BXOAHbIX CUrHanNoB
OCYLLECTBNSAIOTCH, B COOTBETCTBMU C BbIOpaHHbIMM Monb3oBaTenem (yHKUMAMU U napameTpamu KoHdurypaumm,
Bce pacyeTbl. lMocrne aTOro ocyllecTBNsEeTCs BbIBOL WHOPMauUWMM Ha aHanoroBbii M OUCKPETHbIE BbIXoAa,
WHOMKALMOHHbIE  SMEMEHTbl, a Takke ¢uKcauusi BbIYWMCMEHHLIX BEMUYMH ONA  pexuma nepegayu
nocnegoBaTenbHOro nHTepdgenca.

3.8.1 MpuHUMN paboTbl 6510KOB 06PaBGOTKM aHANOroBoro Bxoaa

MpencTaBneHns aHanoroBbIx CUrHaNoOB B HEO6X0AMMON Nonb3oBaTento Popme (HOPMUPOBAHHbBIV CUTHAN B
TEXHUYECKUX eOMHULAax) NpoU3BOAUTCS MepBbiM U BTOPbIM (DYHKLMOHANbHbIMM Griokamy Hopmanusaumm u
mMacwtabmpoBaHus. 3a aTOT BroKk OTBEYAOT COOTBETCTBEHHO YPOBHU koHdurypauum AIN1 n AIN2. Ha pucyHke 3.4
nokasaHa cxema 06paboTkv aHanoroBbIX BXOA0B.

Ha pucyHke npuHsTble cnepytolume 0603Ha4YeHNS:

@unbmp umnynbCcHbIX nomex. Micnonb3yetcsa Ans nogasreHust UMNynbcHbIX nomex. Onpegensietcs
napameTtpom AIN1.05 (AIN2.05) «MakcmanbHast ANUTENbHOCTb UMMYNbCHOM Nomexuy. Ecnn B kakom
nMbo  uUMKMe W3MEepeHUs TEeXHOMOrM4ecKoro napamMeTpa OOHapyXeHO ero U3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXU W BbIXOAHOW curHan cdopmupyetcs (C y4yeTom
YCPEOHEHUS U3MEPUTENbHbIX 3HAYEHWN) MO UCTEYEHUW YCTAHOBIEHHONO BPEMEHW AnUTENIbHOCTU
nomexu. To ecTb, ecnu ANUTENbHOCTb M3MEHeHWUs curHana Oonblue 3a4aHHOrO Thowexu, TO 3TO
U3MEHeHMe pacLeHNBaeTCs Kak eCTEeCTBEHHOe M NpuHMMaeTCcsi B AanbHenwyio obpaboTky ¢
3a[lepKKON BpeMeHU Tnomexw. PaboTa gaHHOro cunbTpa BHOCUMT AOMOSHUTENbHOE TPaHCMOPTHOE
3anasgplBaHMe B CUCTEMY YMpaBlieHWsl, KOTOpoe paBHO BenuyvMHe napameTpa «MakcMmanbHas
ONUTENBHOCTb MMMNYNbCHOW nomMexu». MoaToMy Bcerga Hy>XHO CTPEMUTBCA MUHUMU3NPOBAaTh AaHHbIN
napametp.

2. Modynb Hopmanu3ayuu cueHana. ATOT MoAyfb HOpManuayeT BXOAHOW aHanorosbin curHan. BaxHon
dyHKUMEN AaHHOTO MOAYMSA €CTb KOHTPOMb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanorosoro
curHana Ha 10% 3a guanasoH, KOTOpbIA YCTaHaBnMBaeTcs Mpu kanubpoBke uHAMKaTOpa, Modylb
nocbINaeT CMrHan MHAMKaTopy O HEAOCTOBEPHOCTU AaAHHbIX B KaHane. [1pyu 3TOM ecnn curHan Huxe
AnanasoHa U3MeHeHMsl, Ha COOTBETCTBYIoLEM LmdposoM aucnnee roput £~ L, npu npesbilieHnm
AaHHOrO AManasoHa Ha umdposom aucrnee roput £~ ~ H. B oBoux cnyyasx reHepupyeTcs cobbiTue
«paspbIB NTIMHWM CBA3W C OATYUKOMY.

3. [Mapamempsbi Kkanubposku. OnpedensoT TOYHOCTb KaHama W MEHSIoTCH Mpu 3ameHe AaTynka unm
nepexode Ha Apyron Tun gartuuka. [MogpoGHee o kanubpoBkax aHanoroBbiX BXOAOB CMOTpPUTE B
pa3gere NocBsilLeHHOMY KannbpoBKkam.

4. OkcrioHeHyuanbHbil puabmp. PunbTp Kcnonb3yetca ANA MNoAaBneHWs MnoMmex, a Takke ans
nopasneHns «ppebesra» MHAMKALMM (YaCTbIX U3MEHEHWI NMOoKasaHUa MHAMKaTopa u3-3a konebaHun
BXogHoro napametpa). Onpepensietca napametpom AIN1.04 (AIN2.04) «[locTosiHHas BpemeHu
LMdpOBOro hunbTpar.

5. Modynb macwmabuposaHus cugHana. OTOT MOAyNb fMHeapusyeT n maclTabyupyeT BXOAHOW CUrHan
COrnacHO 3afiaHHOV Mnofb3oBaTernieM HOMUHANbHOW CTaTUYECKOW XapaKTepUCTMKU AaTymka, KOTOpbIn
NOAKMIOYEH K AaHHOMY Bxogy. MimeeTcsa B BUAY, YTO UMEHHO 3[4eCb BbIOMpPaEeTCs TUM NOAKMHOYEHHOTO K
KaHany fAatduka. Takke B 9TOM MoAyfne eCTb BO3MOXHOCTb M3BEYEHUS KBagpaTHOrO KOPHSA w3
BXOAHOro curHana. lonb3oBaTene UMeeT BO3MOXHOCTb NMHeapu3oBaTb CUrHam MO COBCTBEHHON
KPUBOW NHeapu3auuu.

6. Tabnuuya «koopduHam nuHeapu3ayuu cueHana. [OaHHaa Tabnuua onpegenseTr KOOpAMHATHI
nosib30BaTeNbCKON NUHeapusaunn, napameTpbl KOTOPOW 3a4atTca Ha ypoBHe KoHdwurypaumm LNX1
(LNX2) n LNY1 (LNY2).

7. Modynb Koppekyuu aHanoz208020 8xoda. B aTom mogyne curHan, npeobpa3oBaHHbIN B NPeAbIAyLLMX
6nokax, cmellaeTca Ha 3agaHHoe nonb3oBaTernem (ypoBeHb COR1 u COR2) 3HayeHue. 3HayeHue
KOPPEKUMMN CyMMUPYETCH C BXOAHBIM CUFHANoOM WUNW BblYMTAETCH U3 BXOOHOMO CUrHana, B 3aB1UCMMOCTU
OT 3Haka koadpuumeHTa KoppekLmm.
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PucyHok 3.4 — briok-cxema ¢hyHKUUOHasIbHbIX 6510K08 HoOpMarnu3ayuu u MacwmabuposaHus
1 iZ P P

MpumeyvaHus.

1. MNpu BbIGOpe TuUNa gatTuMka C  3afdaHHbIM  AMana3oHoOM  M3MepeHusi  (Tepmonapbl,
TepMonpeoOpa3oBaTenu COMPOTMBIIEHWIA), B MoOAyfe Hopmanu3auuMu curHana napameTpbl
BbICTaBMNSATCSH aBTOMATUYECKU N U3MEHEHME NX 3aBNOKMPOBaHO.

2. Tlpwn “nHTepdencHom BBOAE” HACTOMKM MOAYNS HOpManusauun n UNLTPOB HE MMEIT CMbICNa, Tak

amtorg.com.ru

Kak curHan no uHTepdency nepefaeTcst cpasy B Moayrnb MacluTabupoBaHusi curHana.

3.8.2 NMpuHUMNn paboTbl (hpyHKUNOHANBLHbLIX 6NOKOB

Mocne 06paboTkn BxoAHbix curHanoe Al1 u Al2 dyHKUMOHanNbHBIMM ©GnokaMuM Hopmanusauum wu
MacLlTabvpoBaHusi (HOpMUPYETCS 3HAYEeHUE M3MepsieMon BenuuuHbl PV1 1 PV2 B TexHuWYeckux eguHuuax. 370
3HaveHne MoxeT oTobpaxaTbCsl Ha AUChnesx nepegHen naHenu, NogaBaTbCs Ha aHanoroBbli BbIXOA C MPSIMbIM U
obpaTHbIM HamnpasneHuem, nogaBaTbCsd Ha KoMmMapaTop, W Aanee — Ha [UCKPETHbIN BbIXOA, a Takke
obpabaTbiBaTLCA OAHUM U3 PYHKLIMOHANBHBLIX 6110KOB.

B napametpe matematmyeckme cpyHkumm (FNC1.00 1 FNC2.00) nonb3oBaTesnb BbIOUMpAET, Kakylo U3 cemu
dyHKUMA HeobxoaMMO 1cnonb3oBaTb. Bo3aMoXeH BapmaHT He MCnonb3oBaHWsA yHKUMOHaneHoro 6roka (napameTp
paseH 0000).

MpuHUMN paboTbl MyHKUMOHaNLHOro 6noka npeactasneH B Tabnuue 3.1.
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FNC1.00 | dyHKuMoHanbLHas cxema |
FNC2.00 §  MatemaTtnueckon dyHKumMM

Tabnuua 3.1 — OnncaHme pyHKLUMOHANbHbIX GrI0KOB

| o000 | He ucnonb3ayetcs [ ®yYHKUMOHANbHLI 610K OTKIIOYEH
DY HEHOHERARHAR CEBE gy HELnW
BbIUHMTAHHA MartemaTtnyeckasn hyHKUMA BblYMTaHUSA
PV1
: PV1-k..-PV2 F Mpn wncnonb3oBaHUM MaTemaTu4eckon (YHKUUN  “Bbl4MTaHME”,
0001 PV2 k! : 2 3Ha4YeHne BTOPON U3MEPSAEMOWN BENNYUHBLI, YMHOXEHHOW Ha KoahduuMeHT
.I I' k2 , BblUMTaAETCA U3 3HAYEHUS NepBOV U3MepPSieMON BENUYUHBI, YMHOXEHHOW
k, | ky Ha koadpcpuLmeHT K, .
FNC.02 FHC.43
D OHEARHEA CRBWE Py LA
CYMMHPOBAHWA MaremaTtnyeckasn hyHKUUA CyMMUPOBaHUs
PV1
: PV1+k.-PV2 F Mpu ncnonbsoBaHMM mMaTtemaTU4eckon yHKUMKM “CyMmmupoBaHue”,
0002 | PV2 kf : 2 3Ha4YeHue NepBoN N3MEPSEMON BEMNUYMHLI, YMHOXEHHON Ha KOI(PMOULMEHT
.I t k1 CyMMUpPYETCS C 3HaYEeHNEM BTOPON U3MEPSEMON BENNYUHBI, YMHOXEHHOMN
kl | k; Ha koacpcpuumeHT K, .
FNC.0Z FHC.03
DY HEUHOHERRHEA CRIME gy RN
YMHOREHHA MartemaTtnyeckasn yHKLUA YMHOXEHUSA
Pv" 4 *, ”
- b k. PV1.PV F Mpy wncnonb3oBaHUM MaTeEMaTUHECKON YHKLUUKN “yMHOXeHue”,
0003 | PV2 I . 2 3Ha4YeHne NepBoN N3MEPSEMON BEMNUYMHBI, YMHOXEHHON Ha KOI(PMOULMEHT
—p
i k1 YMHOXaeTCs CO 3HaYeHMeM BTOPON U3MepsieMON BENTUYMHBDI.
kl I
FNC.0Z
DYHELHOHEMNLHAN CERUY gy HELA W
AEMNEHAR MartemaTtnyeckasn hyHKUMA AeneHus
PV1 .
- PVl F Mpn wucnonb3oBaHWM MaTeMaTU4eckon byHKuMKM  “genexuve”,
o004 | PV2 IIPVE 3Ha4YeHne NepBoN N3MEPSEMON BEMNUYMHbBI, YMHOXEHHON Ha KOI(PMOULMEHT
,I, k1 OenuTca Ha 3HayeHne BTOPON U3MepsieMon BENNYUHBI.
k, |
FNC.0Z
Napeauas
nanen. nprBopa MartemaTtumyeckas pyHKLUS UHTErPUPOBaHUs
Ha ©6nok wuHTerpupoBaHusi nogaeTcs
Cxnma dryHsumn 3HayYeHVe TONbKO OAHOW M3MEPSEeMOi BEMUYMHDI (Ha
HHTETPHPOBAHHA KHOMIH ¥ 1 O pey 6 nepBbIi MYHKUMOHamNbHbIA BroK — 3HaYeHne nepeown
Y HRLMOHANRHOTD Pemum copoca M3MepsieMoii BenuumMHLl (aHamnorosbiid Bxon Net), a
Growa FHC1(2) o FNC.01 Ha BTOPOW (PYHKLUMOHANBHLIN BrNoK - 3HaueHue
MERENGHIHEHAR BTOPON M3MePSEeMON BENUYMHbI (aHAnoroBbIi BXOA,
Ne2)). dopmynbl MHTerpanbHOro 3HaveHus Ans
PV k] PV /_ HHTerpansHoe nepBoro u BTOpO'I'O yHKUMOHanbHOro  6roka
— k; ST npeAcTaBreHbl HKe:
KosiTpons k1
i AN _ Menet o)
bl FI(FNCI.OO:OOOS) ) _[PVI
0005 (FNC1.03)
F2 _ kl(Fch.oz) PV2
(FNC2.00=0005) — k2
(FNC2.03)
BxogHasi BenuumHa mHTerpansHoro 6noka
(6briok paboTaeT kak CYeTYMK) Npu  3HAYEeHUU
koadpdumumeHtoB k71=1 un k2=1 pomxHa WuUMeTb
eaVHULbI n3mepeHus “TexH.en/yac’. Bbixoa
MHTEerpaTopa npv atom byget B “TexH.en”. Ecnum xe
BXOAHOM napaMeTp WMeeT [ApyrMe  eauHuubl
n3MepeHusi, Torga uHTerpatop maclutabupyetcs c
NOMOLLbH KO3hULMEHTOB KT 1 k2.
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MpopomkeHne Tabnuubl 3.1 — OnncaHne yHKUMOHasbHBLIX 6r1oKkoB

FNC1.00l  dyHKuMOHaNbHas cxema ' |
FNC2.008  matemaTuueckoii chyHkumm

Hanpvmep, HyXHO M3MepaTb KOMMYECTBO XWMAKOCTM MO ee pacxopy, KOTOpbI u3mepsieTcs B [M3 / MuH] Toraa,
noabopom koaddmumeHToB k1=60 n k2=1 maclutabupyem MHTErpaTop, a Ha BbIXOAE MOMyYMM KONUYECTBO XUOKOCTU B [M3].

B tabnuue 3.1.1 npuBegeHbl 3HavyeHus KoappUUMEHTOB k71 1 k2 Ons OCHOBHbIX €OUHWL, U3MEpPEeHWUst napameTtpa
pacxopna.
Tabnuua 3.1.1 — 3HauyeHne koadpduumneHToB k1 n k2

EonHuubl n3MepeHna BXOAHOro napameTpa

1 60 1

3600
1 1 1 24

PyHKUMOHANbHBIV 610K MMeET YeTblpe pexrma copoca MHTerpanbHbIX 3HaYeHnn (Tabnuua 3.1.2):
Tabnuua 3.1.2 — Pexxumbl cbpoca MHTerparnbHbIX 3Ha4YeHUIA

Coépoc Copoc no Copoc c MK
FNC1(2).01 knasuwamu | nepenon- (perncTpbl
L'+ = HeHUI 12,13; 14,15)
— — +

0000 Bes cbpoca
0001 Mo nepenonHeHuto = + +
Mo nepenonHeHuo nnu

0006

etz knasuwamn W+ Q * * *
0003 Knasnwamu W +“Q + — +
DEPHEUAOHL NN COBMA iy RN
narsuTanan BNAKHOCTH MatemaTnuyeckas (pyHKLMSA U3MEPEHUs BRaXXHOCTH

Pl T LT

Mpy BbIGOpe YHKUMU “BRa)HOCTb” CUrHam C Cyxoro TepmomeTpa
nocTynaeT Ha NepBbli BXOA, a C BnaxHoro — Ha BTopoit. [lanee, no tabnuue
3agaHHon B nporpamme umHamkatopa UTM-112, cdopmupyetca 3HaveHue
BMaXHOCTN MCUXPOMETPUYECKUM METOAOM. 3HayeHns Mexay TodKamu,
3afjaHHbIMU B Tabnumue, HaxXoAATCA METOA0M annpoKCUMaLmn.

3.8.3 MpuHUMN paboTbl 6510Ka CUMrHanM3auumu

MpuHUKMN paboTbl 6roKa curHanusaumm nokasaH Ha pucyHke 3.5.

BEPXHUN
YPOBEHb

PervcTpbl ————— N\

napameTpoB

ycTaBokK
67

A
N
~

< > WHTepdenc
MODBUS

Peructp (6)

KBUTMPOBAaHWS
ALRM_ACK [APAMETP 1 TM-112
Peructp (7) i
ALRM_STATE

(

cII’OpMI/IpOBaHI/‘Ie CUrHana curHanmsaummn

PucyHok 3.5 — briok-cxema 6roka cueHanu3ayuu
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KoHTporb Bbixoga napameTpoB 3a rpaHuLibl yCTaBOK CUrHANM3aumMm NpoM3BOANTCS ANS KaXKOA0W U3 BENUYMH
PV1, PV2 n ansa BbixogoB F1 n F2 ¢yHKUMOHaNbHbIX GroKoB. [nNsi KaXQgoro uM3 3TMX MapaMeTpoB YCTaBKU
MWHMMYMa, MakCUMyMa M rMCTepesnc 3a4aloTCa Ha YPOBHSX KOHpUrypaummn aTux napameTpos. Takke 3TU yCTaBKu
MOXHO 3aAaBaTb 4Yepes MHTepdenc B COOTBETCTBYIOLMUX perncTpax. Homepa pernctpos ykasaHbel B Tabnuue B.1.

MHaukaTopbl Ha nepegHen naHenn nokasblBalT CUrHaNM3aumio TEX NapameTpoB, KOTOPbIE BbIBOASATCHA Ha
uncposble aucnnen. CocTosHUe CUrHanM3aumMn BCeX napameTpoB 3anucbiBaeTcs NobuTHo B o6wmn pernctp 7. B
3TOM Crny4vae 3Ha4YeHue curHanuaaumun ans BCex napameTpoB MOXHO HabnioaaTb Ha BEPXHEM YPOBHE.

CuvrHanmsaumsa MoxeT ObITb C KBUTUpOBaHWeM 1 6e3. Ecnn napameTp oTobpaxeHus curHanusaumm BolibpaH
ALRM.00 = 0001 (c KBUTMpOBaHMEM), TO MPW MNPEBbLILIEHNN U3MEPSEMON BENWYMHOW YCTaBOK CUrHanusauuu B
perucTp COCTOSIHUSA CUrHanM3auMmn 3anucbiBaeTca «1» v MHOUKaToOp CUrHanm3auum HauvHaeT muraTtb. B peructpe
KBUTMpoBaHusa HaxoauTtca «0». Korga onepatop 3ameTun BbIXO4 napameTpa 3a YCTaBKM CUrHanmsaumm OH MOXeT
KBUTUPOBATb CUrHam Kak C nepegHen naHenu knasuvwen [A] (B pernctp KBUTUpPOBaHUS «1» 3anucbiBaeTcs
aBTOMAaTM4ECKn), Tak U Yepe3 MHTepPdenc c BEPXHEro YPOBHS, 3anncas B PErMCTP COCTOSHUE KBUTUPOBaHUS «1».

3.8.4 MpuHUMN paboTbl OKOH OTOGPaXXeHUA

OKHO OTOGpaXKeHNs COCTOMT M3 LMPOBOro Ancnnes, NMMHENHOro NHANKATopa, MHAMKATOPOB CUrHanM3auum
N MHOMKATOPOB AUCKPETHBIX BbIXOAOB.

B wuHgukatope WNTM-112 ecTb BO3MOXHOCTb BblbOpa OAHOMO W3 Tpex BapuaHTOB OTOOpaxeHus
namepeHHbix PV1, PV2 u paccuutanHbeix F1, F2 3HayeHui, koTopble MOXHO BblOpaTte B nyHkTe MeHio WND1.00 n
WND2.00 (pucyHok 3.6).

Mpn BbLIGope WND1.00 (WND2.00)=0000 oauvH pAucnnei nepeBoauTbCs B OTOBpaXxeHwe OfHOro
aHanoroBoro BxoAa, a APYroW MONHOCTbI OTKMoYaeTcs u OygeT uHamumpoBatb PRG. B atom cnyyae Het
BO3MOXHOCTW HacTpoOWUTb NapameTpbl OTOOpaXeHWs LMMPOBbLIX AUCMMEEB W MOMOXEHUS 3ansATon, a MonoXeHune
AeunmanbHoOro pasgenutens GepeTca u3 napameTpoB HACTPOMKM (PyHKUMOHanbHbIX GMOKOB HOpmanusaumm u
macwtabuposaHus. Bce, Kpome HymneBOro, MYHKTbl MEHIO YPOBHS HacTPOWKM OKOH oTobpaxeHus OyayT
3abnokupoBsaHbl. Briok-cxema okHa oTobpaxeHus npeAcTaBneHa Ha pucyHke 3.6.

[na oTobpaxeHnss 0QHOro OKHa, HO C COBCTBEHHbIMM HacTpoWkamu LMGPOBOro Aucnnes Heobxoanmo
BblbpaTe napametp WND1.00=0001 — opgHO OkHO oTObGpaxeHus (pucyHok 3.6). B atom cnyyae 6yayt
3aeNCTBOBaHbI BCE HACTPOWVKN YPOBHA KoHdurypaumm WND1.

Mpn HeobxogumocTM OBYX OKOH OTOOpaxeHws napameTp “konuyectBo OkoH’ Bblbupaetcs WND1.00
(WND2.00)=0002(pucyHok 3.6). Mpun atom Gyay 3agenicTBOBaHbI BCE HACTPOWMKM YPOBHEN KOHUIypaummn ABYX OKOH
oToBpaxeHus. MNepeknioyeHmre Mexay okHamu B pexume poBoTa NpoMcXoauT Npu HaxaTum knasuwm [Q1].

Bo BTOpOM 1 TpeTbuM cryyasx (04HO UM ABa OKHA) AN HACTPOWKM AOCTYMHLI TakMe napameTpsbl:

* BblOOp MapameTpoB, KOTOpble BbLIBOAATCA Ha nepBuin u BTOpon uucposon paucnnen WND1.01,
WND1.04(WND2.01 WND2.04);

* MONIOXXEHME 3anaTon UmMcpoBOro AMCnnesn Kkaxaoro okHa otobpaxeHnsa WND1.02, WND1.05 (WND2.02,
WND2.05);

» cnocob oTtobpaxeHus uHgopmaumn Ha uudposom aucnnee (csetutcs/muraet) WND1.03, WND1.06
(WND2.03, WND2.06);

MpumedaHue: nepekmioHeHne Mexay OkHamMu B pexume poboTa NpoMcxoanT Npu HaxaTtum knasmium [Q].
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PucyHok 3.6 — briok-cxema ebl6opa BapuaHTOB 0TOGpaXKeHUsi 3MepUTENbHOTO NapameTpa
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3.9 MNpuHUMN paboTbl NOrM4YECKOro ycTpomcTea

Jlornyeckoe ycTpoicTBO UMeEET cneaytolme pyHKUMK:

® KOMnapaTtop (YCTPOMCTBO CPaBHEHWS);
® curHanmsartop;
® IBYXNO3MLMOHHOE yrnpaBreHuve.

HacTporiku nornyeckoro ycTponcTsa npom3BOAATCA Ha YPOBHE HAaCTPOMKN ANCKPETHBIX BbIXOA0B.

MpuHUMN paboTbl NorM4yeckoro yCTpomncTea nokasaH Ha pucyHke 3.7. B nyHkte meHio DOT1.01 (DOT2.01)
BblOMpaeTCssi UCTOYHUK aHaroroBOro curHana ans ynpaeneHus AUCKpeTHbIM Bbixogom. Ha pucyHke 3.7, ans
npvmMepa, NCTOYHMKOM YNpaBrieHnsi MepBbIM AUCKpeTHbIM BbixogoM DO1 BeiGpaHa BTOpas Mamepsiemas BenMuvHa,
a ons BTOPOro ANCKPETHOro BbIXo4a — BbIXOA NEPBOro pyHKUMOHansHoro 6noka.

B nyHkte meHio DOT1.00 (DOT2.00) BLiOMpaeTcsa noruka paboTbl normyeckoro yctponcrea. Ha pucyHke
3.7 nokasaHo kak paboTtaeTt komnapatop - 8 30He MIN-MAX v 6onswe MAX. Ona nepBoro criyvas oopmupyeTcs Ha
BbIXO€ forMyeckas eguHuua, Korga BXoAHOW curHan HaxoauTtes mexay yctaBkamm MIN n MAX. 3HauyeHune aTux
yCcTaBoK 3agjaeTcd B nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTopom cnyyae dopmupyeTcs egumHuua Ha
BbIx04e Toraa, koraa BXogHOW curHan npesbiwaeT yctasky MAX.

Ecnu BbibpaHa norvka pabotsl DOT1.00 (DOT2.00) = [0005] — 0606LeHHas curHanusaumsi, To Ha BbIxogde
NOrnyecKkoro yCTpomncTea NosiBATCS eauHuua, ecnu xoTs Obl oamH M3 napameTtpos (PV1, PV2, F1, F2) Boinget 3a
pamku cooTBeTcTBYyHOLWMNX UM ycTaBok MIN — MAX.

YnpaBnsTe NOrM4eCKNM YCTPOUCTBOM (€ro OTKITHOYEHMEM) MOXHO Takke Yepes uHTepdelic.

BbIxogHOWM cvrHan norm4eckoro yCTpomcTBa MoXeT ObiTb CTAaTUHECKUM MIN UMMYNbCHBIM (QUHAMUYECKMM)
C 3apaHHOW AnvHOW wMmnynbca. [pu cTaTM4eckoM BbLIXOAHOM CuUrHame rormyeckoe YCTPOMCTBO dopmupyeT
NIOrMYECKY0 eAMHMLY Ha NPOTSXEHUWM BPEMEHW, KOraa napameTp BXOAWUT B 30HY 3afjaHHYL0 NOrnkown paboTbl. A npu
MMMNYNbCHOM BbIXOOHOM CUrHane AnuHa BbIXOAHOro umnynbca 3agaetcsa B nyHkTe meHio DOT1.02 (DOT2.02). Ha
pucyHke 3.7 UMNYNbCHBIN CUrHan n3obpaxxeH cepon 3anmMBKOM CO BPEMEHEM ANMTENbHOCTN umnynsca T.

Beixog noruyeckoro yctponctaa (0/1) nogaetca Ha AUCKPETHLIN BbIXOA, KOTOPbLIN hopMmpyeT CoCToAHUE
pene BbIKI/BKJl. Takke 3HauyeHMe BbIXO4a JIOMMYECKOr0 YCTPOMCTBA 3anucbiBalTCA B pernctpel 4 m 5
(cm.Tabn.B.1).

Jlornyeckoe yctponcTeo 1

! DOT1.0 | CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO1
i i DOT1.00] Norvka pa6oTsl (0003 - B 30He MIN-MAX)
PV2 '
i | :PV2 A N
: : DOT1.04i MAX ! )
i i DOT1.055 Hist E i
| | | \ i
: : DOT1.03! MIN | : :
| | | ' H ! ~__ -
: : - et
! ! dopmMUpOBaHNE BLIXOAHOIO CUrHana
| | T _E____T___s_ _______
| KTy | : :
| ! : E 5 E = Bbikn/B
i | | | K1=0ig DO1 bIKN/BKN
. ! DOT1.02=i | , |_ )
I | =0(T) | -
4
| | | B KA
F1 ! DOT2.01! Jlornyeckoe yCTponcTeo 2
l l CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO2
| [ et E et e
! ! DOT2.00] Norvka paboTbl (0001 - Gonbwe MAX)
——> i i F1
: | : r/\\ '/-\\
: | |por2.0si Hist ;
! ! | : | ' |
| | |pot2.03! MIN P : :
L l | \ - ' : '
: : - — —— =t
' dopMUpoBaHMe BLIXOAHOrO CUrHana
| oo T T
K2 | P | |
! : : : : = BbIkn/Bkn
| | | K2=04" 5 59
DOT2.02=i , , )
=0(T) =
| T I

PucyHok 3.7 —=[Quazpamma pobombi fio2u4yeckux ycmpoulcme
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4. Acnonb3oBaHue No Ha3HaAYeHUIo

4.1 3KCI1]1yaTaL|,VIOHHbIe orpaHn4yeHus npun ncnonb3oBaHM MHAUKATOpPaA

4.1.1 MecTo yctaHoBku uHgunkatopa TM-112 pomkHo oTBevaTb CneaytowmmM yCrnoBusiM:

- obecneunBaTtb yA0GHbIE YCNOBUS AN 0OCNYXXNBAHWS Y JEMOHTaXa;

- TemnepaTtypa W OTHOCUTENbHas BMAXHOCTb OKPYXawLero BO3Ayxa [AOIhkHa COOTBETCTBOBATb
TpeboBaHUSIM KNMMAaTUYECKOrO UCNOMHEHNS MHAMKATOPA;

- OKpyXarwLas cpefja He AOMKHa CoAepxaTb TOKOMPOBOAALMX MpUMecei, a Takke npuMecen, KoTopble
BbI3bIBAIOT KOPPO3MIO AeTanen MHAMKaTopa;

- HanpsXKeHHOCTb MarHUTHBIX MOMEN, BbI3BAHHbLIX BHELUHUMW NCTOYHUKaMW NEPEMEHHOr0o Toka YacTtoTon 50
'y UM BbI3BAHHbLIX BHELLUHUMW MCTOYHUKAMM MOCTOSIHHOTO TOKa, He AoSkHa npesbiwaTtb 400 A/m;

- NapamMeTpbl BUOpaLmMmn AOSMKHBI COOTBETCTBOBATL UCMNONHeHNo 5 cornacHo TOCT 22261.

4.1.2 MNpw akcnnyaTaummn nHgukaTopa HeobxoanumMo UCKMYUTL!
- MonajaHve TOKONPOBOAALLEN NbINW UMK XUAKOCTU BHYTPb MHAMKaTOPA;
- Hanuyne NOCTOPOHHUX NPeAMETOB BONN3M MHAMKaTOPA, YXYALLALWMX ero eCTECTBEHHOE OXNaXaeHue.

4.1.3 Bo BpeMmsi aKkcniyatauum HeoGXoOMMO CneauTb 3a TeM, YToObl MOACOEAMHEHHbIE K WHAMKATOPY
npoBojia He NepenambiBanuncb B MECTaxX KOHTaKTa C KNneMMaMu U He UMenu NoBpeXaeHnn N3onsauun.

4.2 MNoaroToBKa HAUKATOpa K uUcnonb3oBaHuio. TpeboBaHUA K MECTY YCTaHOBKM
4.2.1 OcBoboanTe MHONKATOP OT YNaKOBKM.

4.2.2 TlMepen Hayanom MOHTaXa MHOUKATopa HEOOXOOUMO BbIMOMHUTL BHELHUA OcMOTp. [pu 3TOM
06paTuTb 0CO6EHHOE BHUMAHME Ha YUCTOTY NMOBEPXHOCTU, MApKMPOBKM U OTCYTCTBUE MEXaHNYECKNX NMOBPEXAEHUNA.

4.2.3 NnamkaTtop MTM-112 paccumTaH Ha MOHTaX Ha BEPTUKaNbHOW NaHENN SNeKTPOLLUTOB.

4.2.4 WHovkaTop [OOMKeH ycTaHaBnMBaTbCA B 3aKpbiTOM B3pbiBO6e3onacHoM M noxapobes3onacHom
nometleHnn. Mcnonb3ynte nHAMKATOP MpU TemnepaTtype W BRaXHOCTW, OTBevalolmX TpeboBaHUSAM U YCroBUAM
3KCMnyaTaumm ykasaHHelM B rnase 1.3 HacToALen MHCTPYKLUMN.

4.2.5 He 3arpomoxgainTe MpoCTPaHCTBO BOKPYr YCTPOWCTBa Aflsi HOpManbHoro Tennoobmexa. Oteegute
AOCTaTOYHO MecTa ANA eCTeCTBEHHOW BEHTUNAUMM YCTpolncTBa. He 3akpbliBanTe BEHTUNSLMOHHbIE OTBEPCTUSA Ha
Kopnyce yctponcTtsa. Ecnu vHavkatop noasepraeTcs HarpeBaHWio, AN ero oxnaxgeHus OO TemnepaTtypbl Huxe
70°C ucnonb3ynTe BEHTUNATOP.

426 TabaputHble W npucoeguHUTENbHble pa3mepbl WHAMkaTopa WTM-112 npuBegeHbl B
npunoxexHmm A.

4.3 CoeguHeHue ¢ BHELWWHUMU yCTpOﬁCTBaMM. BxogHble U BbIXOAHbIE Lenu

4.3.1 BHUMAHMUE!!! Tlpn nogkntoveHun nigmkatopa NTM-112 cobniogate ykasaHus mep 6es3onacHocTu
pasgena 6.2 HacTosLen MHCTPYKLMK.

4.3.2 KabGenbHble cCBA3N, coeduHsawwMe wunankatop WTM-112, nogkno4yarTcs 4vepes3  KieMmbl
COEAVHUTENbBHbIX pPasbeMOB B COOTBETCTBMM C TpeboBaHusMM  pencteyowmx "lMpaBun  ycTpoincTea
ANEeKTPOYyCTaHOBOK".

4.3.3 lMoagknoyeHne BXoAoB-BbIXOAOB K uHAMKaTopy NTM-112 npon3soasaT B COOTBETCTBMM CO CXEMaMu
BHELLHWX COeANHEHUI, NPUBEAEHHbIX B NpUnoxeHun b.

4.3.4 Tpn NOAKMIOYMEHUU TNWHUA CBA3W K BXOAHbIM W BbIXOAHLIM KNeMMam nNpvHUManTe Mepbl Mo
YMEHbLUEHNIO BIMSAHUSA HaBEeAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble U (MNKN) BbIXOAHbIE LUyMOMoAaBnsoLme
GunbTpbl ANA MHOMKaTopa (B T.4. CeTeBble), LUymMonogaBnswowme unbTpbl ANA nepudepuinHbiX YCTPOWCTB,
ncnonb3ynTe BHyTPEHHUE LM poBble (PUnbTpbl aHanoroBbiX BXOA0B nHankaTopa NTM-112.

4.3.5 He ponyckaeTtcsi o6beauHsaTb B 04HOM kabene (kryTte) uenu, no KOTopbiM NepeaarTcs aHanorosble,
UHTEPMENCHbIE CUTHaNbl U CUMBbHOTOYHbIE CUTHamnbHbIE UMW CUMBHOTOYHbLIE CuMoBble uUenu. [na ymeHblleHus
HaBedEHHOro LWyMa OTAenuTe NWHUN BbICOKOTO HAaMPSHXKEHWs UMW JIMHWKW, NPOBOASLLME 3HAYUTENbHbIE TOKM, OT
OpyrMx nuHun, a Takke u3berante napannenbHoOro unn obLero MOAKMIYEeHUS C MVHUSMWM NUTaHuSA npu
MOAKIIOYEHNMN K BbIBOAAM.
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4.3.6 HeobxoaMmoCTb 3KpaHUPOBaHWUSI Kabernen, No KOTOpbIM MepedaeTcss MHAOpMauus, 3aBUCUT OT
ONvHbl KabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30HE Npoknagku kabens. PekomeHayeTcsi MCNonb3oBaTb
nsonupyowme Tpyoku, kKaHanbl, NOTKA MU 3KPAHUPOBAHHbIE NVHUN.

4.3.7 TlpuMeHeHVWe 3KPaHMPOBAHHOW BWUTOM Napbl B  MPOMBIWMAEHHbLIX YCMOBUAX  SABMSETCS
NpeanoyTUTENbHBLIM, MOCKOMbKY obecneynmBaeT MOMyYeHWe BbICOKOrO COOTHOLUEHWS CUrHan/Wym u 3awuty oT
CUHMA3HON NMOMEXM.

4.3.8 MNopgkniovyaniTe cTabunusaTopbl UMK LWyMONoAaBnsowmne ounbTpbl K nepugepuiiHeiM YCTPOUCTBAM,
reHepPVPYIOLWUM  3MEeKTPOMarHUTHble U UMMyNbCHblE MOMExXW (B YacTHOCTW, MOTOpaM, TpaHcdopmaTopam,
corneHouaam, MarHUTHbIM KaTyLlKkam U ApYrMM yCTPONCTBaM, UMEIOLLMM U3NyYatoLwmne KOMMOHEHThI).

4.4 Mopgknro4veHne 3NeKTPONUTaHUA MHAUKaTopa

441 BHUMAHUE!!! Tlpn NOAKMHYEHUN IMEKTPONUTAHUS MHOMKATOpa COOMAaTh yKasaHus Mep
6e3onacHocTM pasgena 6.2 HacTosILero pykoBoAcTBa.

4.4.2 [Ona obGecnevyeHns cTtabunbHon paboTbl obopyAoBaHUA KonebaHusa Hanps>KeHUs U YacToTbl
nuTaloLwen 3NeKTpoceT AOMKHBbI HAXOAMTLCS B Mpeaenax TexHnyecknx TpebosaHuii, ykasaHHbIX B pasgene 1.3, a
AN KaXKgoro CoCTaBSAOWEro KOMMOHEHTa CUCTEMbl — B COOTBETCTBUM C UX PyKOBOACTBaMM No akcnnyataumn. [Mpu
HeobxoAMMOCTHW, ANA HeMnpepbiBHbIX TEXHOMOrMYEeCKMX MpoLeccoB, AOMkHa ObiTb MpegycMoTpeHa 3awmta oT
OTKIIOYEHMSA (MMM BbIXOAA M3 CTPOSI) CUCTEMbI NOAAYN INEKTPONUTAHUS — YCTAHOBKON MCTOYHMKOB BecnepebonHoro
nUTaHus.

4.4.3 [Onsa wHOoukatopa C WCNOMHEHMeM Ans NuTaHus OoT ceTu nepemeHHoro Toka 220B. [Mposopa
ANEeKTpoNuTaHua ceTn nepemeHHoro Toka 220B nogkntoyatoTcsl paseMHbIM COeaUHUTENEM, PacnonoXeHHbIM Ha
3agHen naHenun nHamkartopa.

4.4.4 YcTaHaBnvBas LUYMOMNOAABNAAOWMNA (UNBTP (CUrHanNbHBIA U CeTEBON), 06A3aTENBHO YTOYHUTE ero
napameTpbl (UCMOMb3yeMoe HanpskeHue M nponyckaemble Toku). Pacnonarante wnbTp Kak MOXHO Gnvxke K
WHAMKaTOPY.

4.5 KoHdurypauma mHaukaTtopa

4.5.1 Nnpukatop NTM-112 koHcUrypupytoTcs npy NOMOLWM MepeaHer naHemnu MHavKatopa unu 4vepes
ranbBaHuWyeckn pasgeneHHblin nHtepdenc RS-485 (mpotokon ModBus), 4To no3BonsgeT Takke MCnonb30BaTb
MHOMKaTOp B KayecTBe YAaneHHOro wuHgukatopa npu paboTe B COBPEeMEHHbIX CeTsX ynpasrneHuss u cbopa
NHOpMaLuK.

4.5.2 MapameTpbl KOHUrypaunm niankatopa NTM-112 coxpaHaoTCs B 9HEProHe3aBUCUMON NaMATH.

4.5.3 MNporpamma koHdurypaumm nHamkatopa MTM-112 gomkHa 6bITb cOCTaBneHa 3apaHee 1 odopmIieHa
B Buge Tabnuupl (cm. npunoxenve [), 4to u3baBMT nonb3oBaTenss OT owwubok nNpu BBOAE NapaMeTpoB
KOHpurypauum.

4.5.4 HasHauyeHve 3nemMeHTOB nepeaHen naHenu, HasHavyeHue CBeTOAMOAHbIX MHOWKATOPOB WU KNaBuLl
npeacTaBneHo B COOTBETCTBYIOLLMX pasaenax rnasbl 3. [Mopsaok KoHurypauum n3noxeH Huxe B pasgene 4.7.

4.6 Pexxsum PABOTA

MHaukaTop nepexoanT B 3TOT PEXMM BCAKUM pas, Koraa BKAYaeTcs NnuTaHue.

M3 3TOro pexxvma MOXHO NepenTy B PEXUM KOHUIypaLmm n HacTpoex.

Bonee getanbHO pexumbl paboTbl, 3aLLUTEI Y PEXUMbI KOHUIypaLmMmn onMcaHbl B nocneayowmx pasgenax
AaHHoW rmnasbl. [luarpamma pexvmMoB paboTsl, 3aWwmTbl U HAacTpoek nHavkatopa MTM-112 npuBegeHa Ha pucyHke
4.1.

B npouyecce pa60mb/ MOXHO OCYLWECTBIIATb MOHUTOPWHI, T.€. BU3yalibHO OTClEeXuBaTb Te€XHOJNOrm4eckne
napameTpbl. Kpome TOro, MOXHO OTCRexuBaTb Ha CBETOAMOAHBLIX WHAMKATOpPax CurHamnbl TEXHOSOrM4ecKkown
CUrHanusauum npu NpeBbILLIEHUN BEPXHErO UMM HUXXHEro NpeaenoB OTKIIOHEHUA. Tak e C MOMOLLbIO CBETOANOAHbLIX
MHONKATOPOB MOXHO HabntogaTtb 3a COCTOSIHNEM ONCKPETHbIX BbIXOO0B.

B wunaukatope NTM-112 B pexume PABOTA MoxeT ObiTb OOAHO WNM [Ba HacTpauMBaemblX OKHa
oTobpaxeHus (cMm. pasgen 3.8.4). CMeHa npocMaTpuBaHUA OkHa 0TO6pakeHUs OCyLLECTBNAETCS KpaTKOBPEMEHHbIM
HaxaTuem knasvwu MEHIO [Q1].
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MutaHue
BKNIOYEHO

Pexum PABOTA

Pexunm
KOH®UIr'YPUPOBAHUE

PucyHok 4.1 - Juazpamma pexxumos pabomsi u Hacmpotiku uHOukamopa NTM-112

4.7 Pexxum KoHpUrypaumm n Hactpoek

e C nomoLblo 3TOrO pexuma BBOAAT napameTpbl uHaukatopa WMTM-112, napameTpbl curHanusauuu
OTKINOHEHWI, napameTpbl dunbTpa, napameTpbl Tuna Bxoda, napameTpbl KanubpoBku, napameTpsbl
dYHKUMOHanNbHbIX 610KOB, NapameTpbl OKOH 0TOBpaXKeHWs, NnapaMeTpbl BbIXOLO0B M CUCTEMHbIE NapameTpsbl.

e Kaxgoe 3agaHHOe 3HayeHWe (dNEeMEeHT HaCTPOMKM) B pPexume KOHUrypauum HasbliBaeTcs
"napameTtpom".
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PucyHok 4.2 - JQuazpamma pexxuma KOHbu2ypayuu u Hacmpoek

e [MapameTpsbl, ucnonbsyemble B nHamnkatope VTM-112, crpynnupoBaHbl B YPOBHU U NpeAcTaBrieHbl Ha
anarpamme (pUcyHok 4.2).
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4.7.1 Mepexopn B peXXum KoHcurypaumm n HacTpoek

1. Mepexoa B pexvM KoHUrypaumm n Hactpoek ocyliecTtensetcs u3 pexuma PABOTA anutenbHbiM,
Bonee 3-x cekyHa, HaxaTnem knasuwum [C].
2. MNMocne atoro Ha aucnnen 1 BbIBOAUTCA MeHto BBoaa naponsi: «P 00».
3. C nomouwplo knasuw nporpammuposaHnd ¥ BBeCcT naponb: « P 02» n KkpaTKoBpeMeHHO HaxaTb
knasuwy [€1].
BHUMAHMUE!
Ecnu naponb BBEAEH HE BEPHO — MHAUKATOP NEPEnaeT B pexxuM UHOUKayuu.
Ecnu naponb BBegeH BEPHO — MHAMKATOP NEPENOET B PEXUM KOHgugypayuu.

Pexnm KoHdUrypaumm oTnmyaeTcs oT pexmma UHAMKaLUM TeM, YTO B AHHOM PEeXUME 3HauYeHMUs
napamMeTpoB BbIBOASTCA Ha LMUPOBOI ANCMNEN B MU2aroweM PEXUME, a Ha LMOPOBOM aucrnee
2 BbIBOASATCS CUMBOSbI: I~ 1~ LU,

4. Ha undposom avcnnee 1 nossutcs HassaHne yposHst KoHdurypaumm: AIN1... LOAD «A in i»...«Lcfe».
5. Mocne BbIGOPa HYXXHOTO YPOBHSA HYXKHO HaXaTb KDAaTKOBPEMEHHO Krnasuily noateepxaerns [O].
6. BblibpaB HeoOXoAuMbIA MYHKT MeHio knaBuwamuvA ¥, o ns mogudukauum napamerpa HeobxoaumMo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuiy [O1].
7. Ha uucposom gucnnee 1 B Muzarouwem pexnuMe BblBe4eTCH 3HaYeHne napameTpa BbIOpaHHOro MyHKTa
MEHIO:
Hanpumep, «0001».

8. C nomoLubto knasuw nporpammupoBaHns A ¥, npyu Heo6xo4nMMOCTU, NPON3BECTU M3MEHEHWE 3HaYeHNs
BbIGPAHHOro napameTpa, KPaTKOBPEMEHHO HaxaThb knasuwy [Q] — uHaukaTop CHOBa nepeldeT B Pexum
KOH(Mrypaumm — Ha undpoBOM AUCTINee NOSBUTCH HOMEP MPEXHEro BbIOPaHHOIo MyHKTa MEHIO.

9. C nomoLLpio Knasuw nporpamMmmpoBaHis A ¥ yCTaHOBWUTL Cneaylowmni Heobxoammbln ANsS U3MeHeHUs
MYHKT MEHI0, U T.A4. NOKa BCe He0bX0ANMble NapaMeTpbl HA AaHHOM YPOBHE KOHMrypaummn He 6yayT UsMeHeHb!.

10. Onsa Toro, uToBbl BEpHYTCA K BbIBOPY YPOBHSI KOHMrypaumn Heobxoanmo HaxaTb knasuwy [Q] u
yoepxmBaTb ee bonee 3-x CekyHA.

11. Janee BbiGpaTb crneyloLlen ypoBeHb KOHUrypaumm, KOTOpbIA HY)XHO M3MEHUTb. MOBTOPUTL MYHKT
5-10. U Tak oo Tex nop, noka He ByAyT U3MEHEHbI BCE HYXXHblE YPOBHU KOHUIypaLuu.

12. Bbi3BaTb ypoBeHb SAVE «5AuE» 1 coxpaHUTb BCe U3MEHEHHble 3HaYeHUs B 3HEProHe3aBUCUMMON
namatu. [pu coxpaHeHnn napamMeTpoB B 3JHEProHe3aBWCMMOM NaMsATU BbIXO4 W3 pexumMa KoHdurypaumm
OCYLLECTBMNAETCH aBTOMaTUYECKN.

13. Ecnn wusmMeHeHHble napameTpbl HE COXPaHSTCA B SHEProHe3aBWCMMOM nNamATM (napameTpsl
COXPaHAIOTCH B ONepaTUBHON NamsATH) BbIXOA U3 pexuma KoHUrypauum ocyLLecTBnseTca AnuTenbHbiM, 6onee 3-x
cekyHa, HaxaTtveM knaeuium [G] unm no NcTeYeHn BpeMeH 2-X MUHYT.

4.7.2 BNOK KOHTPOJA OWMNO0K

B cucteme BO3MOXHbI OLUMOKKM TpeX TUMOB.
1) «Owubka Bxopay», KOrga BXOOHOW curHam BbIXOAWUT 3a Mpefensl OOMYCTMMOro AuanasoHa C
nocnegytowlen nHaukaumen Errl unu ErrH Ha gucnnee NAPAMETP

2) «Owmnbka KanMbpoBKM» — NapameTpbl KanMBPOBKM BbIXOAAT 3a AOMYCTUMbIA AManNa3oH.

KoHTponupyetcs B pernctpax 200 n 202 (201 n 203- ans AIN2) ona cpaBHeHus1 ¢ AaHHbIMK Tabnuubl 5.2
AN COOTBETCTBYIOLLEro TMNa gaTunka. BoamoxxHas npuyvHa — HeBepHO NpoBeaeHa kanvbposka.

MHovkaumst gaHHOM owubkM BO3MOXHA Tonbko B pexume KOHOUTMYPALUA. TMpu  Hanuuum
COOTBETCTBEHHOW OLUMOKM BKIIOYAETCA COOTBETCTBEHHbIE MHAMKATOPbl A — BepxHuW npeden curHana ALTT BHe
Aonyctumoro ananasoHa, V- HxHUiA npegden curHana AL BHe gonyctumoro AvanasoHa.

3) «Ownbka nonb3oBaTensA» npu kanubpoBke MMeET MECTO MpU MOMNUTKE 3adaTb NapameTpbl, KOTOpble
BbIXOAAT 32 AOMNYCTMMbIV AMana3oH AN AaHHOro Tuna BXxoAHoro curHana. MoeHtuduumpyetcs coobueHne ErrC Ha
aucnnee NMNAPAMETP

Coobluenne ErrC KBUTMpyeTCa NOBTOPHLIM HaxaTvuem knasuium [Q1].

Bo3MOXHbIE NPUYKHBI:

- OTCYTCTBME BXOAHOIO CUrHana;

- HECOOTBETCTBME BbIOPAHHOIO TMMa BXOAHOIO CUrHana yCTaHOBMEHHBIM MepPeEMbIYKaM;

- He npoBoaunachb kannbpoeka.
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4.7.3 HasHa4yeHue ypoBHen KOHUrypaumm

Tabnuvua 4.1 - HasHaveHve 1 MHAMKaLmMs ypoBHEWN KOHUrypaLmm

HasHa4yeHue ypoBHSA HasBaHune Nupnkaumns

HacTpoiika napameTpoB NepBoro dyHKLMOHANLHOrO Brioka AIN1 H
HopManu3auuv n maclTabmpoBaHus 1 1
HacTpolika napameTpoB BTOPOro oyHKLMOHarbHOro 6roka

AIN2
HOpManuaaumn n MaciuTabupoBaHus | 1 M
HacTpolika napameTpoB yHKLMOHanbHoro 6roka Ne1 FNC1 ’L- M L
HacTpolika napameTpoB yHKLUMOHanbHoro 6noka Ne2 FNC2 ’: ,—,
HacTpoiika napamMeTpoB aHaroroBoro Bbixoga AO AOT H
(Mcnonb3yeTcsa Npu YCrnoBuK 3akasa onumm)
HacTpolika napameTpoB auckpeTHoro Bbixoga DO1 DOT1 ,:I D
HacTpolika napameTpoB anckpeTHoro Bbixoga DO2 DOT2 Cl D
HacTpolika napameTpoB okHa oTobpaxeHust Ne1 WND1
HacTpolika napameTpoB okHa oTobpaxeHusi Ne2 WND2
HacTpolika napameTpoB curHanusaumm ALRM

Abcuucenbl (X) onopHbIX ToYek NuHeapusaumm curHana
noAaBaemMoro Ha nepBbivi PYHKUMOHarbHbIA 6ok LNX1
HopManu3aumm 1 macliTabupoBaHus

OpauHaTbl (Y) ONopHbIX TOYEK NMHeapusauum curHana
noAaBaemMoro Ha nepBbivi PYHKUMOHarbHbIA 6ok LNY1
HopManu3aumm 1 maclTabupoBaHus

Abcumcebl (X) onopHbIX TOYEK NuHeapusaumm curHana
noAaBaemMoro Ha BTOPOW (hyHKLMOHamNbHbIN 6ok LNX2
HopManu3aumm 1 maclTabupoBaHus

OpavHaTbl (Y) OnopHbIX TOYEK NuHeapu3auum curHana
noAaBaemMoro Ha BTOPOW (hyHKLMOHamMbHbIN 6ok LNY2
HopManu3aumm 1 macliTabupoBaHus
KanunbpoBka curHana nogaBaemoro Ha nepBbiv

(0 W e o A I

|1 o O S T 1 s | O | R I O

rAiraroyra e reireiroiarc) c

;oo (r-jo (rea 23 (3 (3|3
7

PYHKLMOHaNbHbIN 6ok HopManusauum u CLI |
MacLuTabrpoBaHus

Koppekuus curHana nogaBaemoro Ha nepebIi

PyHKLMOHaNbHbIN 6ok HopManusauum u COR1

MacLuTabrpoBaHus

KanvubpoBka curHana nogasaemoro Ha BTOpoWn

PyHKLMOHaNbHbIN 6ok HopManusauum un CLI2 |
MacLuTabrpoBaHus

Koppekuus curHana nogaBaemoro Ha BTOpOi

PyHKLMOHaNbHbIN 6ok HopManusauum u COR2 ,—
MmacltTabrpoBaHus

Kanubposka aHanorosoro Bbixoga AO CALO ,’_
O6wwue napameTpbl SYS 5
CoxpaHeHve napameTpoB SAVE 5 LJ
3arpyska napameTpoB LOAD L 0 H d

B panbHerilemM no TeKCTy pykoBOACTBA MAET CCbifika Ha napameTp B Buage XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHne YPOBHA, a YY — Homep nyHKTa MeHio (pUcyHok 4.2).
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4.7.4 Bbi6op napameTpoB
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PucyHok 4.3 - Juazpamma ebibopa napamempos Ha Kaxxo0oM yposHe

d

e [Ina nepexoda u3 pexuma BblIbOpa YpPOBHA B pexum Bbibopa napameTpa BbIOPaAHHOrO YPOBHS
HeoBXoaANMOo HaxaTb knasuwy [1].

e [1ns BbiGOpa NnapaMeTpoB Ha KaxJ0oM YpOBHe He0OxoauMo ucnonb3oBaTh knasuwmv [A], [V].

o [pun KaXXOoOM HaxxaTuu KNaBumLL MPOUCXOAMUT Nepexos K criegylowemMy unu npeabiayluemy napameTpy.

e [lpn HaxaTun knasuwmn [A] Ha nocrnegHem napameTpe, NPOM3OWAET MEpexod Ha MepBbii napameTp
(napameTp ¢ Homepowm 0).

e [Ina noaTeepxaeHus BiGopa NnapamMeTpa HeoBXoaMMO CHoBa HaxaTb knasuy [Q].

4.7.5 ®dukcupoBaHue HacTpoeK

e YTOObI M3MEHUTbL HACTPOWKM MapaMeTPOB WM YCTaHOBKM, Monb3ynTechb knasuwamun [A] vnm [V], a
3aTem HaxmuTe knasuwy [Q1]. B pesyrnbTaTe HacTpoiika 6yaeT 3adukcpoBaHa.

o Heo6Xx0aMMOo NMOMHUTB, YTO PUKCALMS U3MEHEHWI MPOUCXOANT TOMLKO MO HaxaTuM knasuwm [Q1].

e Ecnn Ha ypoBHe koHdMrypaumm u HacTpoek Obin Bbi3BaH napameTp Ans Mogudukaumu, u He
Ha)xMmanacb HVW OfHa U3 KNnaBu1LL B TEYEHME OKONO 2-X MUHYT, nHamkaTtop nepenget B pexvum PABOTA. [laxe ecnu
napameTp 6bin MOAMMMLMPOBAH U He Haxumanach knasvwa [Q], To B TeYeHMe OKOMO 2-X MUHYT, MHAMKATOP
nepenget B pexum PABOTA 1 nsameHeHne He 6ydem 3aghukcuposaHo.

e Heobxodumo MomMHUMB, YTO MOCRe MNpPoBeAeHUs MoaudUKauMM HeobXoAMMO MNPOM3BECTU 3aniucb
napameTpoB (KO3ULMEHTOB) B SHEPTOHE3aBUCUMMYIO NaMsATh (CM. pasgen 4.7.6), B MPOTMBHOM criyyae BBeAeHHas!
MHbopMaLwmsl He ByaeT coxpaHeHa Npu OTKIMIOYEHUM NMUTAHUSA MHAUKaTopa.

4.7.6 PaspelweHune KoHpurypupoBaHusa nHamkatopa no cetn ModBus.
3anncb napaMeTpoB B 3HEProHe3aBUCUMMYIO NaMATb. 3arpys3ka
napameTpoB U3 3HEProHe3aBUCUMMOWN NaMATH.

KoHdurypupoBaHue nHgukaTopa Nnpon3BoanTCs Kak C NepeaHer NaHenu nHavkatopa, Tak u no npoToKony
ModBus (RTU). Yepes mnHTepdenc KOHUIypMpoBaHMe NPOM3BOAUTCS C MOMOLLBIO MPOrPaMMHOIo NMpUoXeHUs
MUK-koHdurypaTtop (pacnpocTtpaHsietcss 6ecrnnatHo) unu yepes SCADA cuctemy.

Ona Toro 4Ttobbl M3GexaTb He CaHKUMOHWPOBAHHOIO WM3MEHEHWs napameTpoB KOHduUrypauuu yepes
UHTEpPdENC CyLLeCTBYET ypo8eHb 3awumbl OOCTYNa K peructpaMm KoHdwurypaumu. 3anpeTtuTb Mnu paspelunTb
AOCTYN K 3TUM pPerncTpamMm MOXHO C BEPXHErO YPOBHS, a Takke B MEHIO KOHUrypaLmm nHavkatopa.

4.7.6.1 PaspelwieHus koHdurypupoBaHusi no cetm ModBus.

PaspelueHunsa koHdurypmposaHms no cetn ModBus paspeluaeTca Ha BepXHEM ypOBHE 3anncbio B PErUCTP
16 3HayeHus «1». Ecnn B aTom pernctpe HaxoamTcsa «0», TO KOHUIyprpoBaHne Ha BEPXHEM YPOBHE 3arnpeLleHo.

C nepepgHen naHenu wHAMKaATOpa paspelleHve MnporpaMMmMpoBaHMS  OCYLLECTBMSIETCS Ha YpOBHE
koHdpurypauumn LOAD npm Beibope napametpa LOAD.00=0001.

Heo6xoouMO NOMHWUTL, YTO MNOCrne 3arpysku KoHdurypauum no cetu, Heobxooumo caenaTtb 3anuchb
napameTpoB B 3HEPro3aBNCMMOWN NaMATH.

4.7.6.2 3anucb NnapamMeTpPoOB B 3HepProHe3aBMCUMYHO NaMATb.

3anncb NnapameTpoB B 9HEPrOHE3aBUCHMMYIO NMaMATb 1pou38odumcs cnepyroLwmm obpasom:

1) nponssecTn MoandUKaLmMio BCeX HEOOXOAMMbIX MapameTpoB.

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

3) HaxaTb knasuwy [Q1].

4) Ha gucnnee NMNAPAMETP nosiBatca cumBonbl "Su u", ykasbliBasi 0 TOM, YTO MPOVCXOAMT onepaums
3anuncy B 3HEProHe3aBUCUMYIO NamsiTb.
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5) nocne ykasaHHbIX onepauun GyaeT npousBedeHa 3anncb BCeEX MOOAUMULMPOBAHHbLIX MapamMeTpoB B
3HEpProHe3aBUCUMYHO NamsTb. [locne npoeeAeHns 3anucu napameTpoB npubop nepengeT B pexum PABOTA. Mocne
3anucu napameTp SAVE.01 aBTomaTnyeckn yctaHaenmeaetcs B 0000.

4.7.6.3 3arpy3ka napameTpOB 13 3HEpPro3aBMCceMoONn NamMmATH.

[Ins 3arpy3ku napameTpoB HAacTPOekK Nnonb3oBaTens Heo6XxoanMMmo:

1) yctaHoBUTL 3Ha4YeHus napameTtpa LOAD.01=0001,

2) HaxaTb knasuwy [C],

3) Ha gucnnee NMAPAMETP nossatca cumsonsl " Ld u", ykaselBass 0 TOM, 4TO nNpoucxoauT onepaums
3arpysku nonb3oBaTesnbCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauun OyayT 3arpyxeHbl BCe MNonb3oBaTenbCckue HacTpouku. locne 3sarpysku
napameTtp LOAD.01 aBTomaTnyecku yctaHaBnmeaeTtcs B 0000.

4.8 3arpy3Ka 3aBOACKMX HaCTPOEK MHAMKaTopa

[nsa 3arpy3ks napameTpoB HaCTPOWKWM MPeanpusiTUs M3rotoButensi (yCTaHOBKa 3aBOLCKUX 3HAYEHWW Mo-
ymMonyaHuio) Heobxoanmo:

1) yctaHoBUTL 3Ha4YeHus napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [,

3) Ha aucnnee NMAPAMETP noseaTtca cumsonbl "Ld F", yka3biBas 0 TOM, Y4TO MPOUCXOAMT onepauums
3arpysku 3aBOACKUX HACTPOEK.

4) nocne ykasaHHbIX onepauui ByayT 3arpyXeHbl BCe 3aBOACKME HacTpouiku. lMocne sarpysku napameTp
LOAD.02 aBTomaTunyecku yctaHaenmaetca B 0000.

Heo6x00umo noMHUMBb:

1) YTo Mocne 3arpy3ku HacTpoek Nup HeobxoAMMOCTM HeoBXOAMMO NPOU3BECTV 3anucb napameTpoB B
3HEeproHesaBuMcMMyl0 namaTb (cMm. pasgen 4.7.6), B NPOTMBHOM Cryyae 3arpyxeHHas wuHdopmaums He byget
COXpaHeHa npuv OTKIIOYEHUN NUTaAHWA NHAUKaTOPa;

2) nocne 3arpy3kn 3aBOACKMX HACTPOEK, HACTPOKKM Nonb3oBaTens 6yayTe NOTEPSHY,

3) ecnu 3anucb B NamATb He MNpPOM3BOAMMAachb, TO MOCME BbIKMOYEHUS NUTaHUSA, B NamMATM OCTaHyTCA
cTapble HaCTPOMKN.

4) 3aBOACKME HACTPOMNKM MOMb30BaTeNlb U3MEHWUTb HE MOXET.

4.9 MNMopsapokK HaCTPOMKKN aHaNoOroBoro Bxoga v aHanoroBoro Boixoga

Mpu HacTpoKKe 1 NEpPecTporike C OAHOIO TUMa BXOAHOMO CUrHana Ha Apyro Tun, Heo6XoAMMO NPUBECTU B
COOTBETCTBME CrieayoLLee:

- NapamMeTpbl MEHIO KOHUIypaLum, oTBEYatOLLME TUMY BXOAHOMO CUrHana,

- MOTIOXKEHWS MEPEMbIYEK HA MOZYINE YHUBEPCANbHbIX BXOAOB (YCTAHOBMEHHOM BHYTPU MHAMKATOPA).

Tunbl BXOAHBIX CUTHAOB, U MOJOXEHNS NEPEMbIYEK NpUBeAeHbI B Tabnuue 4.2.

Tabnuvua 4.2 — lNonoxeHns nepemblyek Ans pasHbiX TUNOB BXOAHbIX CUrHanNoB

T MapameTp meHto MonoxeHue nepemblyek Ha moayne
Mn BXOAHOro curHana
KOHdpUrypaumm yHUBepcarnbHbIX BXoA0B (pUcyHok 4.4)

AnanoroBsble Bxoga Al1(JP1, J1, J3), AI2(JP2, J2, J4)
Ot 0 mA o 5 MA  RBXx=400 Om AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [7-8] J1(J2) [3-4], J3(J4) [5-6]
Ot 0 mA go 20 MA, RBx=100 Om AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-6] J1(J2) [3-4], J3(J4) [5-6]
Ot 4 mA o 20 MA, RBx=100 Om AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-6] J1(J2) [3-4], J3(J4) [5-6]
Ot 0B go 10B, RBx=25 KOMm AIN1.00(AIN2.00)=0001 JP1(JP2) [2-4], [5-7] J1(J2) [3-4], J3(J4) [5-6]
Ot OMB po 75 mB AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
Ot OmB go 200 mB AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [3-4]
OT0Bpo2B AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C AIN1.00(AIN2.00)=0003 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
TCM 100M, ot MuHyc 50°C go nntoc 200°C AIN1.00(AIN2.00)=0004 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
TCM rp.23, ot MuHyc 50°C go nntoc 180°C AIN1.00(AIN2.00)=0005 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
TCIM 500, Pt50, ot MmuHyc 50°C go nnioc AIN1.00(AIN2.00)=0006 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
650°C
TCIM 100M1,Pt100, oT MuHyc 50°C fo nnioc AIN1.00(AIN2.00)=0007 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
650°C
TCI rp.21, ot muHyc 50°C go nntoc 650°C AIN1.00(AIN2.00)=0008 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
TXK (J), ot 0°C go nntoc 1100°C AIN1.00(AIN2.00)=0011 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TXK (L), ot 0°C pgo nntoc 800°C AIN1.00(AIN2.00)=0012 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN1.00(AIN2.00)=0013 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TXA (K), ot 0°C go nnitoc 1300°C AIN1.00(AIN2.00)=0014 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TMM10 (S), ot 0°C go nntoc 1600°C AIN1.00(AIN2.00)=0015 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TMP (B), ot 0°C go nntoc 1800°C AIN1.00(AIN2.00)=0016 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TBP (A-1), ot 0°C go nntoc 2500°C AIN1.00(AIN2.00)=0017 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
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MpumeyvaHus.

1. MNonoxeHne nepembl4eKk AN HAaCTPOMKM aHanoroBbiX BXOAOB AOJMKHO COOTBETCTBOBATb MOJIOXKEHMIO
nepembidek Ha aHanoroBOM BXO4E Ha nnaTe npoueccopa, a Takke COOTBETCTBOBaTb HOMEPY napameTpa MEHIo
KOHpurypaLuum aHanoroBoro Bxoa, OTBe4YalLero 3a TMn BXOAHOIO curHana.

2. CmelLeHne BxogHoro curHana 4-20mMA yctaHaBnmMBaeTcs MporpaMmmHo.

3. XapakTepuCTmKu TMNOB BXOAHbIX CUrHaNoB npueeaeHsbl B pasgene 1.

4. Mopsaok kanMbpoBKM BXOOHBLIX aHANOroBbIX CUrHaNoB NpuBeadeH B pasaene 5.
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PucyHok 4.4 — lNonoxeHne nepemMblveKk Ha niaTe yHUBepcarbHbIX BXOA0B



000 "AMTOPI™ +7(4722)40-00-02

amtorg.com.ru

PucyHok 4.5 — MNonoxeHne nepemblukn JP1 Bblibopa Agnana3oHa aHanoroBoro Bbixoga Ha nnate npouecopa(onums)

Mpwv HacTpoike 1 NEPECTPONiKe C OOHOTO TWMa BbIXOAHOIO CUrHama Ha Apyrow Tun, HeoGXoauMO NPUBECTU
B COOTBETCTBME MOJIOXKeHUe nepembluku JP1 Ha nnaTte npoueccopa (ycTaHOBREHa BHYTPU UHAMKATOPA, PUCYHOK

4.5).

Tunbl BIXOAHbLIX CUTHAMNOB, Y MOMOXEHNS NepeMblYKk/ NpUBEAEHbI B Tabnuue 4.3.

Tabnuvua 4.3 — lNonoxeHns nepemblYkn 4N pasHbIX TUMOB BbIXOAHbLIX CUTHANoB

[nanasoH BbIXOAHOIO cUrHana

MonoxeHune nepemblykn JP1
Ha nnare npoweccopa

Ot 0 MA go 5 MA, RH <500 Om [2-4], [7-8]
OT 0 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT 4 MA 10 20 MA, RH < 500 Om [2-4], [5-6]
OT0B Ao 10B, RH 22kOMm [1-2], [3-4]

MpumeyaHums.

ﬂopﬂ,uox KaJ'IVI6pOBKVI BbIXOJHOrO aHanoroBoro curHana npusegeH B pasgerne 5.
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5. KannbpoBkKka u npoBepKka UHOUKaTopa

KannbpoBska MHAMKaTopa OCyLLEeCTBNSETCS:

e Ha 3aBopge-m3rotoBuTene npu Bbinycke UHAMKaTOpa 13 NPOU3BOACTBA.
e [lonb3oBatenem:

- NPV CMeHe Tuna gaTyuka,

- PV NOAroTOBKe K noBepke (kannbpoBske).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopsanok KanuGpoBKU BXOAOB ANSA NOAKMNIOYEHMA AOAaTYMKOB C BbIXOAHLIM CUrHasriom
NOCTOSAHHOIO TOKa

1) B pexnme koHurypauum yctaHosute napametp CLI1.00(CLI2.00) " KannbpoBka Ha4yanbHOro 3Ha4eHus
curHana nodaBaemMoro Ha nepBbli (BTOPOW) (OyHKUMOHArbHbIA OMOK HOopmanuMsauunm u maclutabupoBaHuss "
MopkntounTe Kk aHanorosomy Bxogy Al1 (Al2) nHankatopa UTM-112 06pasuoBbIfi UCTOYHUK MOCTOSIHHOIO TOKa U
yCTaHOBUTE BenuuuMHy curHana pasHyto 0 MA (unn 4 MA) B 3aBMCMMOCTM OT Tuna BXOOHOrO cCurHana kaHana,
cooTeeTcTBytoLYy0 0% AnanasoHa.

Bo3moxHbl ABa BapyaHTa KannbpoBku:

- pyyHasi kanmbpoBKa OCYLLEeCTBNSETCH Haxumas knasuwm [A] vnu [ V] ycTaHoBWUTE Ha AWcnnee 3HavyeHne
Al B TexHMYeCKMX eauHNLax, cooTeeTcTByolee 0%. Haxats knasuwy [Q].

- aBTOMaTVYecKast OCyLLecTBASETCs HaxmuTe knasuwy [E1]. Mpu HaxaTum coueTanus knasuw [A] + [V]
BKIMOYAEeTCs aBTOMaTu4yeckas kanubpoBka Hyrsi, YTO COMpoBOXAaeTcs muraHvem mHaukatopoB “MIN-“MAX”. MNpwu
mMuraHum nHamkatopoB “MIN”-“MAX” Hy>XHO nogaTb Ha BXOA CUrHasm KOTOPbI COOTBETCTBYET PEKOMEHOOBaHHOMY
Hayany wkanbl (cM.Tabn.5.1) n Haxatb codveTaHve knaBuw [A] + [V]. KoaddpmumeHT kannbpoBkM Hyns
duKcnpyeTcs aBTOMaTUYECKN.

2) B pexumMe koHdburypaumm yctaHosuTe napametp CLI1.01(CLI2.01) "KannbpoBka KOHEYHOro 3Ha4yeHus
CurHana nogaBaemoro Ha nepBblli (BTOPOW) dyHKLMOHANbHLIN 6ok HopManu3auumn 1 MacliTabupoBaHus .

3) YcTaHoBuTE BENUYMHY curHana pasHyto 5 MA (unu 20 MA) B 3aBUCMMOCTW OT WCMOSHEHWS KaHana,
cootBeTtcTBytowyto 100% guanasoHa. Haxumas knasuwmn [A] nnu [ V] yctaHoBuTe Ha aucnnee 3HadeHne Al1 (Al2)
B TEXHUYECKMX eanHMLax, cooTeeTcTayollee 100%. HaxaTb knasuwy [Q1].

4) Ina 6onee TOYHOW KanMOpOBKM kaHana NoBTOPUTE Onepaum HECKOMbKO pas.

Heo6xodumo mnoMHumb, 4TO Mocfe npoBedeHust KkanubpoBkM HeobxoAMMO MPOM3BECTN 3anucb
napamMeTpoB B 9HEProHe3aBMCUMYIO MamsiTe, B NMPOTUBHOM Crlyyae BBeAeHHas nHdopmauusi He BygeT coxpaHeHa
npy OTKIMIOYEHUN NUTAHUS MHAMKaTOpPa.

3AMEYAHUA 10 OFEPALIUSM KAJIMBPOBKU

B npouecce py4Hon kannbpoBku He TpebyeTcs TouyHoro paBeHcTBa curHanoB 0% u 100% avanasoHa.
Hanpumep, MoxHO npoBoauTb kanubpoeky Ans curHanoB 2% u 98% puanasoHa. BaxHo nuwb TO, 4TOOBLI NO
UMPOBOMY WHAMKATOPY YCTAHOBWUTb 3HAYeHUE, MakCumarnbHO Gnu3koe K YCTaHOBMEHHOMY 3HaYeHW0 BXOOHOro
curHana.

[Ona noBbileHMs TOYHOCTU W3MEPEHWs BXOAHbIX aHanoroBblX CUrHamNoOB [JoMycKaeTcs KanubpoBKy
npou3BoanTb ANA BCeW Lenu npeobpas3oBaHns curHana ¢ y4eTom BTOpUYHbIX npeobpasoBaTtenen curHanos.

Hanpumep, pns BxogHou uenu: damyuk — rnpeobpaszosamesis — uUHOUKamop WTM-112 WCTOYHMK
06pasuoBoro curHana noakmnioyaeTcs BMECTO AaTtyvka, a onepaums KannbpoBKM BXOAHOMO curHamna npous3BoauTcs
Ha ungukatope NTM-112.

5.1.2. Nopsinok kKannbpoBKM BXOAO0B AN NOAKMNIOYEHUA AaTYNKOB TEPMOMETPOB CONPOTUBIEHNA
lMopsidok kanubpoeku 8xo0008 0ris1 MOOKMOYEHUS dam4uKkoe mepmomempos corpomusneHusi TCM 50M:
1) B napameTtpe koHdpurypauum AIN1.00(AIN2.00) ycTaHOBUTL:

Tvin paTymnka 0003

[NonoxeHwe geumMmanbHOro pasgenuTens, HKHUIA U BEPXHUI nNpedent pasmMaxa Lukansl ycTaHaBnuBaeTcd
aBTOMaTMYeCKM COOTBETCTBEHHO Tabnumupl 5.1
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2) Mogknountb MarasunH conpotusneHnn MCP-63 (MCP-60M vnu aHanornyHbli npubop ¢ aHanormMyHbIMm
XapaKTepUCTMKaMUN He Xyxe ykasaHHbIX) kK Bxogy Al BMecTo MoAKMoYaeMoro AaTunka TepmonpeobpasoBaTens
COMPOTUBIIEHNS COTNMACHO CXEME BHELLHUX COEAUHEHMU (CM. nNpunoxeHue b).

3) Ha marasuHe conpoTMBNEHWI YCTaHOBUTb 3Ha4YeHWe COMpOTMBMEHMSA AN BblIOpaHHOro Tvna Aatyuka
39,22 OM, COOTBeTCTBYIOLLEE HaYanbHOMY 3HauYeHuo. HaxaTb knasuwy [Q]. Cm. Tabnuuy 5.1.

4) B pexume koHdurypauum yctaHoButb napameTp CLI1.00(CLI2.00) "KanubpoBka HavanbHOro
3HayYeHUns curHana nogaBaemMoro Ha nepBbid  (BTOPOMW)  PyHKUMOHAnNbHbLIA  BNoK  HopManusauum u
mMacwrabupoBaHus". Haxumas knasuwn [A] wnmu [V] ycraHoBuTe Ha UMPPOBOM OuUCMiee 3HAYEHME,
COOTBETCTBYIOLLEE TeMMepaType Hadyana Lwkansl npu kanubposke "-50,0°C". HaxaTb knasuwy [E1].

5) B pexume koHurypauum yctaHoButb napameTtp CLI1.01(CLI2.01) " KanmbpoBka KOHEYHOrO 3HaYEeHUs
curHana nofgaBaeMoro Ha nepBbii (BTOPON) OYHKLMOHAmbHbIM 610K HOpManu3auum 1 MacutabmpoBaHus .

6) Ha marasvmHe conpoTMBREHWUI yCTaHOBUTE KOHEYHOE 3HayeHWe COMpPOTMBIEHUSI Mpu kanubposke ANs
BblIGpaHHOro Tuna gatyvka 92,77 Om.

7) Haxxumasn knasuwmn [A] vnu [ V] ycTaHOBUTL Ha Aucnnee 3HayeHue, COOTBETCTBYIOLLEE KOHLY LiKanbl
npw kanu6poske "200,0°C". HaxaTb knasuwy [1].

8) [ins Gonee TOYHOM KanMGPOBKM KaHana NOBTOPUTE OnepaLum HECKOMBbKO pas.

5.1.3. KanubpoBka Bxoga AnsA NoAkno4vYeHUsi 4aTYMKOB TepMOMeTpoB conpoTuBneHuss TCM 100M,
TCn 100n, TCN 50N

KannbpoBka Bxoaa npov3BoaMTCA aHanornyHo kanubposke Bxoga TCM 50M, 3a ncknioveHnem ycTaHOBKM
WHbIX 3HAYeHWN HayanbHOrO W KOHEYHOro 3HadeHus wkanbl Ang TCIl, HayanbHbIX WM KOHEYHbIX 3HAYeHWi
CONPOTUBIEHUI HA MarasvHe conpoTneneHns (cm. Tabnuuy 5.1).

5.1.4 Kanu6poBKka aHanoroBoro BxoAa ans TepMo3afieKTpu4eckux npeobpasoBartenei

[nsa Tepmonap npu kanubposke yCTaHOBWUTL TUN Tepmonapsbl. K knemmam kanubpupyemoro aHanorosoro
BXOAa MOAKMIOYUTL KanmbpaTtop HanpshkeHus, Hanpumep AnddepeHumanbHbii BonbTMeTp B1-12 nnu aHanornyHeIn
npubop C aHanorMyHblMu xapaktepuctukamu. [lanee kanubpoBaTb KaHanm aHanornMyHo TepmMoMeTpam
COMNPOTUBIEHNS, YCTaHaBMNMBas HavarnbHble W KOHEYHble 3HAYeHWUS HanpsXKeHWW, KOTopble COOTBETCTBYIOT
Ha4anbHOMY 1 KOHEYHOMY 3HaYEHMIO LKasbl BbIOpaHHOW Tepmonapsel (CM. Tabnuuy 5.1).

MpumeyaHne: ABTOMaTMYeckasi KOPPEeKUMsi XONOoAHOro cnasi gorkHa ObiTb oTkntoveHa AIN1.07=0000.
3HauyeHve TeMnepaTypbl B pEXUME PYYHOW KOppeKLun ycTaHoBUTbL Ha ypoBHe AIN1.08=000,0.
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5.1.5. Tabnuua TMNOB [aTYUKOB U peKoMeHAYyeMble npeaernbl KanubpoBKU

Tabnuua 5.1. Tunbl 4ATYMKOB U PEKOMEHAYEMbIE Npeaernbl KanubpoBKK

amtorg.com.ru

Koa Bxoaa Twn RaTK MpepenbHbie 3Ha4YeHUs
A ’ MpagupoBoyHas MpeaenbHbIe UHAULMPYEMble BXOAHOTO curHana npu
Ananason XapaKTepucTuka 3HAYeHMs NPy KanMbpoBke kanubposke uHANKaTopa
BXOQHOrO
n HCX MHOUKaTopa
NapameTp curHana
Hauan. KoHeuyHoe
3HayeHue 3Ha4YeHue
Ot 0 MA oo 5 MA 0 MA 5 MA
Ot 0 MA po 20 MA 0 MA 20 mA
Ot 4 MA 0o 20 MA Ot 0,0 % go 100,0 % 4 MA 20 mA
0001 OT0B oo 10B JnHenHas WNN B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
OT0Bpo2B egnHnyax® 0B 2B
Ot OmMB go 75mB 0 mB 75 vB
Ot OMB o 200mB 0 mB 200 mB
OT1 0 MA go 5 A KeagpaTudHas 0 MA 5 MA
OT1 0 MA oo 20 VA 0 MA 20 MA
Ot 4 MA po 20 MA (Bxoa kanuBpyeTcs Ot 0,0 % po 100,0 % 4 MA 20 A
0002 OT0B oo 10B 1Mopy UMW B YCTAHOBIIEHHbIX TEXHUYECKMX 0B 10B
KaK NMUHeHbIN, 3aTeM A
Or0Bpmo2B eanHuLax 0B 2B
Ot OMB po 75mB ycTaHaBnnBsaeTCs 0 mB 75 mB
OT OMB g0 200mB_| KB3APATUNHAS wWkana) 0 mB 200 MB
0003 TCM 50M, W10=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 39,225 om 92,775 om
0004 TCM 100M, W490=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 78,450 om 185,550 om
0005 TCM Mp.23 Ot MuHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCHN 500, W1p0=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Ot mMuHyc 50,0 °C go nntoc 650,0 °C | 39,975 om 166,910 om
TCnN 10001, W1g0=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,000 om 333,230 om
0007 Pt Pt100, o = 0,00390 Ot mMuHyc 50,0 °C go nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C | 79,950 om 333,820 om
0008 TCnN p.21, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA JlnHeapusoBaHHas 0 MA 5 MA
OT1 0 MA go 20 MA | (Bxog kanubpyetcs 0 MA 20 mA
Ot 4 MA 0o 20 MA | KaK NMHENHbIN, 3aTeM Ot 0,0 % 4o 100,0 % 4 MA 20 mA
0009 OT0B oo 10B yCTaHaBnmBaeTcs WNN B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
OT0Bpo2B NHeapu3oBaHHasi eguHnuax 0B 2B
Ot OmMB go 75mB wKkana, cM. pasgen 0 mB 75 vB
Ot OMB o 200mMB | 5.2) 0 mB 200 mB
JlnHeapunsoBaHHasi
Bxog kanunbpyeTtcs kak
TNIMHENHbIN, 3aTeEM
0010 Tepmonapa yCcTaHaBnuBaeTcst [unanasoH Tepmonapbl B amanasone
ot 0 mB go 75 mB
NMHeapu3oBaHHast
LKana, CM. pasgen
5.2)
0011 (Tf)p""°”apa KK ki 0) OT 0°C a0 nmioc 1100°C OmB | 63792 wmB
0012 (Tl_e)p“""”apa XK 1k (L) OT 0°C fo nrioc 800°C OMB | 66,442 mB
0013 (TEe)pMO”apa TXKH | 1xku (E) OT 0°C 30 nrioc 850°C OMB | 64,922 uB
0014 (TKe)p""°”apa XA 1xA (K) OT 0°C 30 nrioc 1300°C OmB | 52,410 uB
0015 %ﬁlﬁ’_l"’;%”(aé’)a TMM10 (S) OT 0°C Ao nnioc 1600°C OmB | 16,777 wB
0016 (TBe)pMO”apa TP 1P (B) OT 0°C Ao nnioc 1800°C OmB | 13,591 mB
0017 (T/f_ﬂ“)"o”apa TBP | 18p (A1) OT 0°C 30 nrioc 2500°C OmB | 33,647 uB

5.1.6 Koppekuus nokasaHuit 4aTyMka TepMOKOMMNeHcauuu

[aTtunk TepmokoMneHcaumn (Bxogd TeMmnepaTypHOW KOMMEHCaLMN XONo4HOro crnasi TepMonap) yCTaHOBIeH
Ha TbIfIbHOW CTOPOHE MHAMKaTOpa.

C nomouybio napametpa SYS.14 cmellaloTcs 3HayYeHUs nonydvaemble OT Tepmonapbl. B gaHHOM MeHio
uncpoBor Aucnner nokasblBaeT 3HayeHWe TemnepaTypbl MOfyYeHHOe OT TepMonapbl, KOTOpOe npu
Heobx0aMMOCTM OTKOPPEKTUPOBATL C MOMOLLbIO KNaBuLL NporpaMMupoBaHis A Y.

Hanpumep, ecnu TemnepaTypa wusmepsiemon cpegun 40,5°C, a wHamkatop nokasbiBaet 40,8°C, 10
HeobxoanmMo 3anTn B NyHKT MeHo SYS.14 u knasuwen [ V] yMeHbLIMTb 3Ha4YeHnst TemnepaTypsl ¢ 40,8 oo 40,5.
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HaxaTb knaeuily noateepxaeHna [A] v coxpaHUTb W3MEHeHMs B COOTBETCTBYIOLIMM MyHKTE MeHio (CM. pasaen
4.7.6).

5.1.7 NpoBepka NpaBUNIbLHOCTU KaNMGPOBKM aHaNoroBbixX BXOA40B *

Onsa Toro, 4ToBbl NPOBEPUTL MPABWUMBLHOCTL KaNMOPOBKM CUrHana nNogaBaemMoro Ha NepBbld UM BTOPOWA
byHKUMOHanbHbIM BNOK HOpManu3aumm u MaclwTabupoBaHusi, HeobXOoAMMO MPOYECTb C BEPXHEro YPOBHS,
nporpaMmmMHbeiM naketoM Mic-Intellect, pernctpbl kanMBpPOBOK HAYaNbHOMO N KOHYHOIO 3HaYeHWs LKanbl (CM.Tabnuuy
B.1). Mocne atoro Hago CpaBHWUTL 3HAYEHUS 3TUX PETUCTPOB C 3HAYEHUAMU NpeacTaBneHHsIMn B Tabnuue 5.2 ang
COOTBETCTBYIOLLIEro TMna gatuuka. Ecnu atn 3HaveHuns otnuyatotcsa 6onblue Yyem Ha 5%, 3HaunT kanubposka Gbina
nposefeHa HeBepHO. MpuUYMHON 3TOro MOXeT BbITb HECOOTBETCTBME NPU KanMbpoBske:

- NOJAHHOrO CMrHama Ha BXO4 M HacTPOeK MHAMKaTopa OTBeYatoLmnxX 3a KanmbpoBky;

- NepeMblYeK Ha nnaTte yHMBepCcarnbHbIX BXO4OB;

- HECOOTBETCTBME NapamMeTpa MeHo KOH(UIypaumm oTBeYatoLWwero Tuny BXOAHOMO CUrHana nepemMbliykam.

[Mocne ycTpaHeHus NpuYrHbI HENPaBUNBLHON KaNMBPOBKM HYXHO NMOBTOPHO OTKanNMbpoBaTb MHAMKATOP.

Tabnuvua 5.2 — 3HayeHns napameTpoB KanMbpoBoK

KO.CI, Tvn AaTyuka 3HaueHun napamMmeTpoB KanMﬁpOBOK 3anuucaHHblIe B COOTBETCTBEHHbIE
BXo4a perwchbl

HavyanbHoe 3Ha4YeHue LKanbl KoHeyHoe 3HauYyeHue WwKanbl
0-5 MA 1957 5145
0-20 MA 1957 14714
w [ 4-20 MA 4506 14714
0001 S [0-10B 1957 14677
'3 [ 0-2B 1957 14713
s | 0-75MB 1957 16193
= [70-200 mB 1959 2938
0-5 MA 1957 5145
& | 0-20 A 1957 14714
§ 4-20 MA 4506 14714
0002 5 [0-10B 1957 14677
g [02B 1957 14713
5 0-75 MB 1957 16193
0-200 MB 1959 2938
0003 TCM 50M 2631 5736
0004 TCM 100M 4906 11123
0005 TCM Ip.23 2776 5787
TCM 500N 2676 10025
0006 Pt50, o = 0,00390 2678 10007
Pt50, o = 0,00392 2675 10042
TCM 100N 4998 19699
0007 Pt100, a = 0,00390 5001 19665
Pt100, o = 0,00392 4995 19734
0008 TCM p.21 2493 9254
~ | 0-5mA 1957 5145
g [ 0-20 A 1957 14714
g [ 4-20 MA 4506 14714
0009 g [0-10B 1957 14677
§ [02B 1957 14713
z [ 0-75mB 1957 16193
= [ 0-200 mB 1959 2938
0011 TXK (J) 1963 14068
0012 TXK (L) 1963 14576
0013 TXKH (E) 1968 14282
0014 TXA (K) 1968 11908
0015 TNM10 (S) 1968 5150
0016 TNP (B) 1964 4541
0017 TBP (A-1) 1964 8336
[atynk TepMoKoMneHcaumum 40 800

* MpoBoAUTCS TOMBKO TOrAa, KOrAa eCTb COMHEHUS B MPABUIbHOCTY BLIMOSHEHWUS onepauuin kKannbpoBku,
WU NPaBUMbHOCTU (PYHKLMOHUPOBAHWS UHOMKaTOpA.

5.1.8. Koppekuus curHanos Al1 u Al2

3cnn npyu HeoBXOAMMOCTN HaM HYXXHO CKOPPEKTMpOBaTb BXOAHOW CUrHan HeobXxoauMo MCnonb3oBaTb
cnegywowme nyHkTel MeHio Cor1 unu Cor2. T[lapameTtp Cor1.00(Cor2.00) naet BO3MOXHOCTb KOPPEKTUPOBaATb
camon curHan, a B napametpe Cor1.01(Cor2.01) BBoautca 3HauyeHune koacpduumeHta koppekuuun. MNpu cmeHe
napametpa Cor1.00(Cor2.00) Ha askpaHe uHOuuMpyeTcs 3HaveHue PV=PV+A. [lpu cmeHe napameTpa Cor1.01
(Cor2.01) Ha aKkpaHe UHAMUMPYETCH 3HaYeHne A (CMeLLeHe BXOOHOro CurHana).

Hanpumep, ecnv ypoBeHb XNOKOCTU B eMKOCTM 9,5 METpPOB Mo nokasaHusiM MHAMKaTopa, a MepTBas 30Ha
ctaHoBuTb 20 cM, TO 3agaem 3HayeHue napameTtpa Cor1.01=00,20. Ha gucnnee 6ygeT uHoNUMpyBaTCs 3HayYeHune
9,7M. KOTOPOE COOTBETCTBYET NPaBUITbHOMY YPOBHIO.
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5.2 JluHeapusaumnsa aHanoroBbix BxoaoB Al1 u Al2

®YHKUMA NUHeapusauuy nodyvMHeHa NepBOMY UM BTOPOMY (OYHKLMOHaNbHOMY GIIOKYy HopManusauuu u
MacluTabupoBaHus. JIMHeapusaums OaeT BO3MOXHOCTb MPaBUITBHOMO (PU3NYECKOTO MPEACTaBIEHNS] HEeSTMHEeNHbIX
perynupyemMbix 1 ©amMmepsieMbiX NapameTpoB.

* C nomMowbro IUHeapu3ayuu MOXHO rpou3eo0ums, Hanpumep, usMepeHue emMkocmel 8 numpax, Mempax Kybu4yeckux
unu Kunozspammax npodykma, 8 3a8UCUMOCMU OM USMEPEHH020 8XO0H020 CueHana yposHsi 8 emkocmu. B uHOukamope UTM-
112 omnu4umesnbHOl 0cobeHHOCMbIO ecmb mo, Ymo rnpu ewibope napamempa WND1.00(WND2.00)=0002 (dea okHa
omobpaxeHusi) 00HO OKHO Mbl MOXeM Hacmpoums Ha napamemp 6e3 nuHeapusayuu, komopsili 6y0em dasamb 3Ha4YeHue
YpO8HA 8 emMKocmu. Bmopoe OkHO Hacmpoumb Ha fuHeapu3uposaHbili napamemp (gusudecku oOHa u ma xe 8xodHas
8enuyuHa), komopsiti 6ydem 0agamp 3Ha4YeHUe eMKOCmU 8 numpax, Mempax Kybudyeckux unu Kunoepammax npodykma. Takum
06pa3om, nepekmoyeHuem knasuwiu [Q1], moxem Habodams 3a yposHeM U 0GLEMOM 8 KOHMPOAUPYEMOL eMKocmU.

anI MHOKauun nMHeapmsmpyeMOVl BeNMMYKnHbI, onpegendarwmmMmn napaMmeTpamMmn ABnA0TCA HayvallbHOe U
KOHe4yHOe 3Ha4eHue LKanbl (I'IpOLI,eHTHOG OTHOLWlEeHMe K Ounana3oHy I/13MepeHVI$|), norioXxeHne pgeunmMmarnbHOro
pasgenntena, a TakKke 3KBUAUCTAHTHble OMNOpHble TOYKU TJMHeapusaunn. Kpmsaﬂ NIMHeapusauun unmveet
«npenomMneHnsa» B ONOPHbIX TOYKaX.

5.2.1 MNapameTpbl NMHeapu3auum

Hanpumep, napameTpbl NvHeapusauMu (OYHKUMOHaNbHOrO Grioka HopManusauuMy macluTabupoBaHust

crnepyoLume:
KoHgpuzaypauyus nepeozo u emopozo 6s10Ka
AIN1.00(AIN2.00) =0009 - Twn wkanbl - NMHeapu3oBaHHas
AIN1.06(AIN2.06) KonunyectBo y4acTkoB nuHeapusauum
AIN1.03(AIN2.03) [NonoxeHue geumMmanbHOro pasgenutens npu nHavkaumm
Ab6cyucchbl onopHbIX MOYeK JITUHeapu3ayuu
LNX1.00(LNX2.00) Abcumcca HavyanbHOro 3HaveHus (B % OT BXOAHOro curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyactka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka
OpJduHambi OMOPHLIX MOYEK JIUHeapu3ayuu
LNY1.00(LNY2.00) OpauHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyactka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1 .18(LNY2.18) OpavHaTta 18-ro yyacTka
LNY1.19(LNY2.19) OpguHaTta 19-ro yyactka

5.2.2 OnpepeneHune onopHbIX TOYEK NMHeap13aumum

5.2.2.1 OnpedeneHue Konu4yecmasa y4yacmkos fiuHeapu3ayuu

lMocne onpegeneHus HeobGXxOOMMOE KOMMYECTBO YYaCTKOB mNuHeapu3auuu HeobxooumMo 3agatb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). MNpeaensl namexHeHns napametpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 go 0019. MNpwn BBOAE 3Ha4eHus oT 20 go 39 B napameTp AIN1.06, nepsble 20 Toyek NMHeapu3aumm BBOOATCA
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 To4Yek Ha ypoBHE NuHeapu3aumMm BTOporo 6rnoka Hopmanusauuun u
macwrabupoBaHua LNX2 1 LNY2. MNpwn atom, geunmanbHbii pasgenuTens (3ansaTtast) ana yposHen LNY1 n LNY2
6epeTcsa ¢ ypoBHSA HACTPOWMKK r1ep8ozo yHKLMOHaNbHOro 6roka Hopmanusaumm un macwrtabuposanus AIN1.03.

! Mpu wncnonb3oBaHun 6Gonee 19 yyacTkoB nNuHeapu3auun AnNs nNepBoro 6Gnoka Hopmanu3auun u
MacLuTabupoBaHus, nMHeapmsauusa BToporo 6noka Hopmanmsauum n maclutabnpoBaHms HeBO3MoXKHa!

Bbi6op Heo6xoauMMOro konmyecTBa y4acTkoB NMHeapusaumm npomsBoanTcst U3 coobpaxeHus obecneyeHms
HeOOX0AMMOM TOYHOCTU N3MEPEHNSI.

5.2.2.2 OnpedeneHue 3Ha4YeHUl OMOPHbIX MOYEK fNuHeapusayuu

[ns Kaxgoro 3HavyeHns nHauumMpyemoro BxogHoro curHana Yi (B TEXHMYEecKUX eamHuuax ot MuHyc 9999
Ao 9999 c ydyeTom [AdeuMManbHOTO pasgenuTens) BbIYUCIUTL COOTBETCTBYHOLLYIO (DU3NYECKYD BENUYMHY U3
COOTBETCTBYIOLMNX (PYHKUMOHAamNbHbIX (rPagMpOBOYHbIX) Tabnuu. JTO MOXHO caenatb Takke rpaduyvecks u3
COOTBETCTBYIOLLEN KpMBOW (MpM HEOOXOAMMOCTWM MHTEPNONMPOBaTh) M 3aAaTb 3HAYeHVE AN COOTBETCTBYHOLLEWN
OMOPHOW BENUYUHBI BXOAHOTO hmsudeckoro curHana Xi (B %, ot 00,00% Ao 99,99%).
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CooteTcTBytowme 3HaveHus Xi (B %, ot 00,00% no 99,99%) BBoAsTCA B napameTpax:

Abcuucchbl OIMOPHbLIX MOY4YeK JIuHeapu3auyuu

LNX1.00(LNX2.00) Abcuuncca HavanbHoro 3HayeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcuuncca 01-ro yyactka
LNX1.02(LNX2.02) Abcuuncca 02-ro yyactka
LNX1.18(LNX2.18) Abcuucca 18-ro yyacTtka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CootBeTtcTBylolne 3HaveHuss Yi (B TexHudeckux eguvHuuax ot MuHyc 9999 po 9999 c y4yeTtom
JeunmanbHOro pasgenutensi) BBOAATCS B napameTpax:

OanHaITM:I OMOPHbIX MOYeK JIuUHeapu3sayuu

LNY1.00(LNY2.00) OpguHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1.18(LNY2.18) OpavHara 18-ro yuacTka
LNY1.19(LNY2.19) OpauHaTta 19-ro yyacTtka

5.2.3 Npumepbl NUHeap13aLMm CUrHanoB

MNpumep 1. JInHeapusaums curHana, nogaBaemMoro Ha nepBbiv (hyHKLUMOHanbHbIA Grnok
HOopManusauuu u MaclwTabupoBaHus, NpeAcTaBrieHHas rpaduyecku (KpuBom)

MHauumpyemoe 3HayeHue B PeanbHas xapaktepucTuka,
TEXHUYECKUX eauHULax npeacTaBneHHas rpaduyecku
°C A
OppguHaTta
3-ro yyactka N\ 999,9
JlnHeapuso-
750,0 3-1yu. BaHHas
OpaunHaTta Xapakre-
2-ro yyacTka | ] pucTUKa
2-11 yu.
OppguHaTta 350,0 100%
1-ro yyacTtka BXOOHOrO
curHana
1-7 yu.
y! | X
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcumcca Abcumncca Abcumcca
3HayeHune 1-ro yyacTtka 2-ro yyacTka 3-ro yyactka
KoHgpuzypupyembie napamempsi Onsi npumepa 1:
AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHgunumpyetcsa «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (nHgomumpyeTtca «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (nHgomumpyeTca «750,0»)
LNX1.03 = 99,99 LNY1.03 = 9999 (nHgomumpyeTca «999,9»)
Mpumep 2. JNluHeapusaumsa curHana, nogaBaemMoro Ha BTopou (pyHKUMOHanbHbIN 6rok

HOpmanusaumm un MaClUTaGVIpOBaHVIﬂ, npeactTaBlieHHanA rpa.quOBquoﬁ Tabnuuen

JluHeapusauusa curHana cHUMaemoro ¢ Tepmonapsl rpagyvposku TIN68, n nogasaemoro Ha Bxog Al yepes
HopMUpyOLWMIA NpeobpasoBaTens, Ananas3oH namepsiemblx Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
Hopmupytowlero npeobpasosatena 0 - 14,315 mB (0 — 100%), Avana3oH BbIXOOQHOrO CWrHana HOPMWPYHOLLEro
npeobpasoBatens 4 - 20 mA (0 — 100%).

Ona obecneyeHnss HeoBXOAUMOW TOYHOCTM W3MepeHuss BbiGMpaeM 19 y4yacTKOB NMHeapusaumnm u
paccunTaHHble 3HayYeHUs B % BXOAHOIO CUrHana ANs KaxOoW OMOpHOW TOYKM BBOOATCA B COOTBETCTBYHOLLMIA
napameTp KOHdUrypauuu.
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KoHgpuzcypupyembie napamempsbi O5ist npumepa 2:

AIN2.00 = 0009 Tun WwKanbl BTOPOro 6roka - IMHeapnu3oBaHHas
AIN2.06 = 0019 KonnyectBo yyacTkoB nnuHeapusaumm
AIN2.03 = 0000, [NonoxeHwe geumMmanbHOro pasgenutens npu nHavkaumm

MapameTpbl KOHUrypauum paccunTbIBalOTCS Y BBOASATCSA cornacHo Tabnuupl 5.2.

Tabnuua 5.3 — PacyeT 1 BBOA NapameTpoB NnHeapusauum npyuMepa 2.

MapameTpbl MapameTpbl
KoHdurypauumm KOHdurypaumm
Homep 3HaueHue 3HaueHue
OnopHow n3mepsieMoun BXOAHOro OpOduHambl ONOPHbIX A6cuyucchbl onopHbIx
TOYKMN Temnepartypbl, curHana moyek uHeapu3sayuu movyek JluHeapu3ayuu
°C B MB emopoz2o 6s10Ka emopo2o 6s10Kka
Howmep Beodumoe Homep Beodumoe
napamMempa | 3Ha4YeHue, | mnapamempa | 3Ha4yeHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99

5.3 KanubpoBka aHanoroBoro Bbixoga

Mepen Hayanom kanMOGPOBKM aHaroroBoro BbIXO4Aa HeOOXoAMMO MpPUBECTM B COOTBETCTBYOLLEE
NONOXeHWe NepemblUkn Ha Moayre yHMBEpCalbHbIX BXOAO0B MHAUKATOPA. TUMbl BEIXOAHbLIX CUTHANOB U MOMOXEHUE
nepemblyek npuBeaeHsl B Tabnuvue 4.3 B pasgene 4.9.

YpoBeHb kanMbpoBKM aHaroroBoro Bbixoga MMmeeT Tpu napametpa. [Mapametp CALO.00 vcnonb3yetcs
ONS MHOMKauMKM aHanoroBoro Bbixoga B %. Ecnu nHgmkatop UTM-112 HaxoguTca B PYYHOM peXume, TO B 3TOM
NyHKTE MOXHa TaKke NPou3BOAWNTL UBMEHEHUS COCTOSIHUSI aHanorosoro Beixoga AO.

MyHktel CALO.01 n CALO.02 wcnonb3ytloTcs AN KanuMbpoBKM Ha4vanbHOMO U KOHEYHOro 3HayeHus
aHanorosoro BbixoAa. [Mopsiaok KanMbpoBKU CreayoLWIA:

1) Mopgkntounte K aHanoroBoMy Bbixody AO wuHAamkaTopa o6pasuoBbIi U3MepuTenbHbin npubop —
MuUnnnaMmnepMeTp NOCTOAHHOIO TOKa.

2) B pexume koHurypaumm yctaHosuTe napametp CALO.01 "KanubpoBka HayanbHOrO 3Ha4YeHus
aHanorosoro Bbixoga AO".

3) Haxvmasa knaBuwm [A] wnn [V] ycTaHOBUTE BEMWUYMHY BBIXOAHOTO CWUrHana no MunnMamnepmeTpy
paBHyto 0 MA (unu 4 mA), cooTBeTcTBytoLyto 0% AuanasoHa, B 3aBUCMMOCTM OT UCTIONTHEHUS KaHana.

4) Haxatb knasuwy [Q1].

5) YctaHoBuTb napameTtp CALO.02 "KannbpoBka KOHEYHOro 3Ha4eHUs aHanoroeoro Bbixoga AQ"

6) Haxumasn knaBuwmn [A] vnu [V] ycTaHOBUTE BEMUYMHY BbLIXOAHOrO CUrHamna no MurnnvamnepmeTpy
paBHyto 5 MA (unu 20 mA), cooTBeTcTBYOWYI0 100% Anana3oHa, B 3aBUCUMOCTY OT UCNOMHEHUS KaHana.

7) HaxaTb knasuwy [C1].

8) Onsi 6onee TO4YHON KanNMBPOBKM KaHana LUMKIMYEeCKN NOBTOPUTE onepaLmio HECKOMbKO pas.

Heobxo0umo nomMHUMBb, 4TO NOCre NPoBeAEeHNS KanMbpoBKN HEOBXOANMO NPOU3BECTM 3anNCh NapameTpoB
B 3HEProHe3aBWCUMYHD MamMsTb, B MPOTMBHOM Cry4yae BBefAeHHasi WHpopMauusi He OydeT coxpaHeHa npwu
OTKIMIOYEHUN NUTaHUSI MHAMKaTopa.

amtorg.com.ru
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6. TexHU4YecKkoe obcnyXxmBaHue

6.1 O6wme ykasaHus

6.1.1 TexHu4yeckoe oScny»(maaHme - KOMnrekc pa60T, KOTOpbIe NpoBOAATCA nepuoanyeckm B MnjiaHOBOM
nopaake Ha pa6OTOCI'IOCO6HOM Onoke c uenbko npeaoTBpalleHna oTkasam, npoarneHuna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABITIEHNA U YCTPAHEHUA NpenoTKa3HOro COCTOAHUA ONnda nogaepXxaHna HopManbHbIX yCJ'IOBVIVI aKcnnyaTauun.

6.1.2 TexHunueckoe obcnyxuBaHue 3akniovaeTcss B nNpoBeaeHWM paboT MO KOHTPOM TEeXHUYECKOro
COCTOSIHUS U nocnegylowemMy YCTpaHEeHUIO HeJOCTaTKOB, BbISBIIEHHbIX B NPOLIECCE KOHTPOMS; NpodunakTnyeckomy
06Cny>XMBaHWIO, BbINOMHAEMOMY C YCTaHOBMEHHOW NEPUOANYHOCTBI, ANTUTENBHOCTBIO U B ONpeaeneHHOM MOpPSiAKe;
YCTPaAHEHNIO OTKa30B, BbLIMOMHEHME KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbIMOMHAKLWErN0 TeXHUYEeCcKoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeOOCTOPOXHOCTM U MpaBUNamMu 3KcniyaTauMM MoOXeT cTaTb
NPUYNHON TPAaBMUPOBAHUSA NepcoHana unu noBpexaeHns oéopyaosaHus!

6.2.2 [Ona o6GecnevyeHnss Ge3onacHOro WUCNoNb3oBaHUSAA OOOPYAOBaHUA HEYKOCHUTENbHO
BbINONHANTE YKa3aHWA AaHHOM rnasbi!

6.2.3 K oakcnnyatauuy uHAMKaTOpa [OMNycKalTcA nuua, uMelolve paspelleHne Ans paboTbl Ha
3MeKTpoycTaHoBKax HanpsbkeHrem Ao 1000 B 1 usyunBLIME pyKOBOACTBO MO 3KCMyaTaLmu B NMOSIHOM oGbeMe.

6.2.4 Okcnnyatauma WHAMKaTopa paspeluaeTcs Npu HanMuyMn WMHCTPYKLUKM NO TexHuke 6esonacHocTw,
yTBEPXOEHHOW npeanpusatnem-notpebutenem B  YCTaHOBNEHHOM MOpsSAKe W yyuTbIBAOWEN —cneumduky
NPUMEHEHNss MHOMKaTopa Ha KOHKpeTHoMm obbekTe. [Mpu akcnnyatauwm Heobxogumo cobniogatb TpebosaHus
Aencteytowmx npasun MT3 n MTE gnsa anekTpoyctaHoBok HanpsixeHnem fo 1000B.

6.2.5 Bce MOHTaxHble W npodunakTuyeckne paboTbl [OMKHbI MPOBOAMTLCA MPU  OTKIIOYEHHOM
3NEKTPONUTAHUM.

6.2.6 3anpeluaeTca NOAKMYATL U OTKMOYaTh COEQUHUTENM NPU BKITKOYEHHOM 3MEeKTPONUTaHUN.

6.2.7 TwartenbHO Npou3BOAUTE MOAKMIOYEHWE C cobniogeHveM MonspHOCTU BbiBOAOB. HenpasunbHoe
NOAKMYEHNE UMM NOAKMYEHVME pPa3beMOB MpPU  BKIMIOYEHHOM MUTAHUM MOXET NPUBECTU K MOBPEXOEHMIO
3NEeKTPOHHBLIX KOMMOHEHTOB MHAMKATOPA.

6.2.8 He noakntovante Hemcnonb3yemMble BbIBOAbI.

6.2.9 MNpwn pasbopke nHAMKaTopa ANS YCTpaHEeHWs HewncnpaBHOCTEW Npubop AOMmKeH ObiTb OTKMOYEH OT
CeTW ANeKTPONUTaHUS.

6.2.10 MNpwn n3BneYeHnn nHAMKaTopa U3 Koprnyca He MpukacaiTeCb K ero anekTpM4ecKnM KOMMOHEHTaM u
He noasepravite BHyTPEHHUE y3rbl U YacTn yaapam.

6.2.11 Pacnonarante nHOMKaToOp Kak MOXHO Aanee OT YCTPOWCTB, FeHepupyloLmuX BbICOKOYaCTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MaLuWHbl, Uy Npubopsl, NCMONb3YOLNE UMMYNbCHbIE
HanpsbkeHusl) Bo n3bexaHune c6oes B paboTe.

6.3 Nopsaaok TeXHNYECKOro o6cnyxuBaHus

6.3.1 B 3aBMCUMOCTYM OT perynspHoCTX NpoBeAEeHNs1 TEXHUYECKOe OBCMYX1BaHNe AOMKHO ObITb:
a) NeproanYecKMM, KOTOPOE BbINMOMHAETCSH Yepes KaneHaapHbie MPOMEXYTKN BPEMEHU;

6) afanTMBHbIM, KOTOpPOE BbIMOJIHAETCA NO HeobxoaMMoCTW, TO eCTb, B 3aBUCUMOCTU OT bakTu4eckoro
COCTOAHNA MHOMKATopa N Hann4nAa cBo6OaHOro O6CJ'Iy>KMBaIOU.|,eFO nepcoHana.

6.3.2 YcTaHaBnuBaTCsa Takme BUAbl TEXHNYECKOro 06CnyXnsaHus:

a) TexHn4yeckoe obCnyxmBaHWe Npu XpaHeHnu, KOTopoe 3aknioyaeTcs B NepekoHcepBaLMmn nHaukaTopa npu
OOCTWKEHUN MpPedernbHOro Cpoka KOHCcepBauuyM BO BpeMS XpaHeHuss B COOTBETCTBUM C  TpeboBaHuaMU
3KCMyaTaunoHHON JOKYMEHTaUmMu;
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6) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe Nnpu TPaHCNOPTUPOBKE, KOTOPOE 3aKnk4yaeTCcAa B NoArotoBke MHAOMKATOPAa K
TPaHCNOPTUPOBAHNIO, AEMOHTaXe U3 TeXHOJT0rn4eCcKoro OGOpy,D,OBaHVIH M ynakoBKe nepen TpaHCnopTnpoBaHNEM;

B) TEXHUYECKOe OBCNyXMBaHWeE NpU aKCryaTalmm, KOTOPOe 3aKnioyaeTcs B NMOAroTOBKE MHAMKaTOpa nepeq,
BBOLOM B 3KCMnyaTauuio, B MpoLecce ee 3KChryatauuu U B MNepuoauyeckor npoBepke paGoTocrnocoGHOCTM
nHamkaTopa.

6.3.3 [llepuoguueckoe TexHMYeckoe OOCMyXMBaHWE Mpu 3JKCnnyaTauum wuHAMKaTopa YyCTaHaBnmMBaeTcs
notpebmutenem C y4eTOM WHTEHCMBHOCTM W YCMOBWI 3KCMiyaTauuu, HO He pexe 4YeM oauH pa3 B rog. [Ans
uwHavkatopa WTM-112 uenecoobpasHa exeKkBapTanbHasi MEepPUOAMYHOCTb TEXHWYECKOro OOBCINyXMBaHUS Mpu
aKcnnyaTauumn.

6.3.4 Nepuognyeckoe ob6cnyxmMBaHWe LOMKHO NPOBOANTLCH B CrieayloLem nopsiake:
a) NnpoBecTy paboTbl, KOTOPbIE BLIMNOMHAKTCA MPU TEXHUHECKOM OCMOTPE;

0) NpoBepuUTbL CONPOTMBNEHME U30NALIMM;

B) NnpoBepuTb paboTocnocobHOCTL UHAMKaTOpa.

6.3.5 TexHu4yeckMn OCMOTP MHAOMKATOPa BLIMOMHSAETCS OOCNyXXUBaKLWMM MEPCOHANOM B CrneayLlem
nopsigke:

a) nepen Havyanom CMeHbl criegyeT NPOBECTU BHELUHUA OCMOTP uHAaukaTopa. Ocoboe BHUMaHWe criegyet
06paTuTb Ha YACTOTY NOBEPXHOCTU, MAPKMPOBKY M OTCYTCTBME MEXAHUYECKMX MOBPEXOAEHWNNA.

6) npoBepuUTb HAAEXHOCTb KpeneHna nHgnkatTopa,

B) npoBepuTb TexXHUYEeCKoe COCTOoAHME MnpoBOOOB (KaGeneﬁ) Ha UEeNoCTHOCTb U 3alUleHHOCTb OT
MEXaHNYECKNX MOBPEXAEHNN.
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7. XpaHeHue 1 TpaHCnopTupoBaHue

7.1 YcnoBuA XpaHeHus uHagmkartopa
7.1.1 Cpok xpaHeHus1 B NOTpeOMTENbCKON Tape - He MeHblue 1 roga.

7.1.2 VHAMKaTop [AOMKHO XPaHWUTLCS B CYXOM W BEHTUIMPYEMOM MOMELLEHUMU Mpu TemnepaType
okpyxatowiero Bosgyxa oT muHyc 40°C pgo nmoc 70°C mn oTtHocuTenbHom BriaxHoctn oT 30 go 80% (6es
KoHAaeHcauuu Bnaru). [laHHble TpeboBaHMsA ABNAIOTCS peKoMeHOYyEeMbIMMU.

7.1.3 Bo3gyx B nNoOMeLleHUW He [OOSDKEH copepXaTtb Mbiiv U NPUMECKH arpecCMBHbLIX MapoOB W rasos,
BblI3bIBAOLWNX KOPPO3Uto (B YaCTHOCTW: ra3oBs, cogepXxalnx CepHUCTble coeanHeHna nnm ammmak).

7.1.4 B npouecce XpaHeHUVM WM 3KCNnyaTauum He Knagute TSXenble NpeaMeTbl Ha MHAMKATOP U He
noasepravite €ero HWKakoMy MexXaHW4YeCcKOMYy BO3OEWCTBUI, TaK KakK YCTPOMCTBO MOXeT AedopmupoBaTbCs WU
noBpeauTbCs.

7.2 Tpe6oBaHUA K TPAHCMOPTMPOBAHUIO UHAUKATOPA U YCIIOBUSA, MPU KOTOPbIX
OHO [OJXHO OCYLLECTBNATLCS

7.2.1 TpaHcnopTMpoBaHWe WHAMKATOpa B YNaKOBKE NPeAnpUSiTUS-M3rOTOBUTENsI OCYLLECTBISIETCA BCEMM
BMAaMW TPaHCMOPTa B KPbITbIX TPAHCMNOPTHBLIX CPEACTBaX. TpaHCNOPTMPOBaHNE CaMONeTaMmn AOSKHA BbIMOMHATLCS
TOSbKO B OTanMBaeMbIX repMeTU3MpPOBaHHbIX OTCEKAX.

7.2.2 VlHoukaTop OOIMKEH TPaHCMOpTUPOBaTbCA B KIMMATUYECKMX YCIOBUSIX, KOTOPblE COOTBETCTBYHOT
ycrnoBusiM xpaHenust 5 cornacHo FOCT 15150, Ho npu gaBnexHumn He Hxe 35,6 klMa n TemnepaType He HMKE MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems rpy30-pasrpy3oyHbix paboT u TpaHCMOPTUPOBAHUN 3anakoBaHHbLIN UHAUKATOP He AOIMKEH
noaBepratbCs peskum ygapam U BAMSHWIO  aTMocdepHbiX ocagkoB. Cnocob pasmelleHus Ha TPaHCNOpPTHOM
cpeacTBe AOMKEH UCKIoYaTh nepemeLleHne niankaropa.

7.2.4 Tepepn pacnakoBbiBaHNMEM MOCIE TPAHCNOPTUPOBaHWA NPY OTpULaTENbLHON TemnepaType UHAMKaTop
Heo6Xx0aMMO BblAepPXKaTb B TedeHne 3 yacoB B ycroBusix xpaHeHusi 1 cornacHo FOCT 15150.

8. MapaHTumn nsroroBuTens

8.1 MNpounssoanTens rapaHTUPyeT COOTBETCTBUE MHAMKATOPa TEXHUYECKMM ycrnosuam TY Y 33.2-13647695-
004-2003. lMpu He cobniogeHun noTpebuTenem TpeboBaHWI YCMOBUIA TPAHCNOPTMPOBAHMS, XpaHEeHUsl, MOHTaxa,
Hanagky u aKcnnyartaumn, ykasaHHbIX B HacTOSLLEM PYKOBOACTBE, MOTpebuTenb nuwiaeTcs npasa Ha rapaHTuio.

8.2 apaHTWMHbBIA CPOK 3Kcnnyataumm - 5 neT co OHA OTrpy3kM wuHAukatopa. [apaHTUMHBIN CPOK
aKcnnyataumMm usgenuii, KOTopble MOCTaBNATCA Ha 3KCnopT - 18 mecsueB cO AHS NpOcrnedoBaHus UX yepes
rocyfapCTBEHHYIO rpaHuLy YKpauHbi.

8.3 Mo goroBOpeHHOCTU ¢ NoTpebuTenem npeanpusTUe-U3roToBUTENb OCYLLECTBIISIET NocrnerapaHTUnHoe
TEXHUYECKOE OBCNYXMBAHWE, TEXHUYECKYIO MOOLEPXKKY W TEXHWYECKME KOHCynbTauuMu Mo BCEM BUAaAM CBOEW
NpoayKuum.
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NMPUNOXEHUA

NMpunoxeHune A. NabapuTHble n NpucoeaUHUTENbHLbIE
pa3mepbl UTM-112

Pasmepbi yughpoebix uHOUKamMopoes: TNMAPAMETP
. F
8
4,5
PucyHok A.1 — BHewHul eud uHOukamopa NTM-112
Bud Bud Bud
c3adu c6oky cnepedu

I___;'..u Fas 112
B e
f—)o)-)-)

45 48

[
Il
R

162 max

170 max (MOHmMaxxHasi 25y6uHa)

PekomeHdyemass monwjuHa wuma om 1 00 5 mm.

PucyHok A.2 - abapumHsie pa3mepbl

lMpu pa3denbHol ycmaHoekKe:

! 150 min

100 min|

_____ R I 45 106

PucyHok A.3 - Pasamemka omeepcmutl Ha wjume
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MpunoxeHue b. MNMogknioyeHne nHaukatTopa. Cxemsbl
BHELWHUX coeaANHEeHNA

AHANOroBLIE
Bxona AINT, AINZ

FEEEEEEP
|!u!n!n!||!n!n!n!|

* : crf ua udfced]sdlad -4

a) ucrnionHeHus Ha 248

Ananorosse
exoga AlN1T, AlNZ
RTD

TCMTCN

Tepsonapa

Tox
Hanpaokerme

[mcrpeTHse ablm.uu ﬁ"ﬂ"'ﬂfﬂﬂh‘“
DO1, DO2 BLixX0n

6) ucnonHeHus Ha ~220B

PucyHok B.1 lNodknoyeHue sHewHUX yerned K uHoukamopy NTM-112
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B.1 Moakno4yeHne ANCKPETHLIX Harpy3okK

Teapaote=
NeHOE
pena

Tpariia-
cmop

PucyHok b.2 - lNodknoyeHue UHOYKMUBHbLIX Ha2py30K K uHOukamopy NTM-112

lMpumeyaHusi.

Mpu nogknioYeHUn WHAYKTMBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COMEeHoMAbl M T.M.) K
OMCKPETHBIM TPaH3UCTOPHBIM BbIXOA4aM KOHTponnepa Bo nsbexaHve Bbixoda 13 CTPOSt BbIXOOHOTO TpaH3McTopa U3-
3a 6onblWOro TOKa CaMOWHOYKUMM napannenbHo Harpyske (o6mMoTke pene) Heobxooumo ycTaHaBnuBaTb
Griokmpytowuii avoa VD — cM. cxeMy noAkntoveHus. BHelHWIA oA ycTaHaBNmMBaTh Ha KaX40M kaHarne, kK KoTopomy
noaKnyeHa MHAYKTMBHAs Harpyska.

Tun yctaHaBnusaemoro auoga KO209, KO258, 1N4004...1N4007 vnu aHanorvyHbl, paccuMTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npsamoii Tok 0,5A.

PekomeHaauum no noaknoyYeHUo MHAyKTMBHOﬁ Harpys3ku ansa mexaHu4eckoro perne.

roe, R1 peanctop MJ1T-1-39 OM-5%;
C1 koHaeHcaTop K73-17-630B-0,1-0,5 Mk®-10%);
RH NHOYKTUBHaA Harpyska.
PucyHok Bb.3 - Cxema noOkmntodeHus1 UHOYKmMuU8HOU Hazpy3Ku Orisi MexaHu4eckozo perne

MpumeyaHus.
1. Ha pwucyHke B.3 ycnoBHO noKasaHO pacronoXeHWe W Ha3HayeHue 3aMbIKaloWUX KOHTaKTOB
MexaHu4eckoro pere kaHana DO1.
2. MakcvmMarbHO JoNyCTUMOE HanpshKeHne N MakCumanbHO JOMYCTUMBIN TOK:
- 0o 250B (8A) nepemMeHHOro Toka npu pe3vcTUBHON Harpyske;
- 0o 250B (3A) nepemMeHHOro Toka npu UHAYKTMBHOM Harpyske (cos®=0,4);
- ot 5 B (10mA) oo 30 B(5A) nocToAHHOIO Toka Npu pe3auCTUBHON Harpyske.
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B.2 Cxema nogkntoyeHus nitepdenca RS-485

MpeobpasoBaTtenb nHTepencos
BlrN-485 (RS232/485), nnn
BlMnN-52 (USB/RS485)

% L ao 1200m

R1
A+ RS485
re[T° :I—‘
8- . &
I =
Lo
RGND']
A+ B- A+ B- A+ B-| po32npueopos | At B- A+ B-
RS232 vnn USB 01 02 03 30 31
NTM-112 [MTM-111B UTM-110 MTP-8 MUK-21

PucyHok B.4 - OpeaaHusayus uHmepgpelicHol c8s3u Mexdy KOMIbIomepoM U UHOUKamopamu unu
KoHmporsnnepamu

1. K komnbloTepy mMoxeT ObiTb noaxntoveHo 0o 32 GroKOB WNM KOHTPONIEPOB, BKoYas npeobpasoBaTernb
nHtepdericos brMiN-485 (Brin-52).

2. O6was pgnuHa kabernbHOW NUHMKU CBSI3M He AOorkHa npeBblwaTtb 1200M. 3aBMCMMOCTb MakCcUMaribHOW

ONVHBI NMHKMK €BA3n cMm. Tab. 1.3.4

B kavecTtBe kabenbHOM NMHUM CBA3U NPEANOYTUTENBHO MUCMONb30BaTh IKPAHMPOBAHHYIO BUTYIO Napy.

OnuHa oTBeTBNEHNI L, JOmKHa BbITb Kak MOXHO MEHbLLEN.

K wHTepdencHbiM Bxogam npubOpOB, PacnofioXeHHbIX B KpamHUX TOYKaX COEOUHWUTENbHOW IUHWMK,

HeoOXoAMMO NOAKMYUTL OBa TEpMUHaAnbHbIX pe3uctopa conpotueneHvem 120 Om (R1 n R2).

MoaknioyeHne pe3ncTopos K nHamkaTopam unu kontponnepam NeNe 01 — 30 He TpebyeTcs. MogknioyeHne

TepMUHanbHbIX Pe3ncTopoB B Oroke npeobpasoBaHusi uHtepdericos briN-485 (BINA-52) cmotpute B PO

Ha Bl-485 (Br1A-52). MNoaknioyeHne TepMUHanbHUX pe3ncTopoB B mHaukaTopax UTM-112 cmoTpute

ok w

pucyHok B.5.
Pa3bem-knemma X3 JlnHusa ceasun
(akpaHupoBaHHas BUTas napa)
MpuemonepepaTymk
RS-485 N

1200m  XP2

o
1 Mogknioyenve |

1
TepMUHarbHOro :

L _ beaucTopa _

PucyHok B.5 - PekomeHOyemasi cxema nodkmoyeHuUsi uHmepgpetica RS-485 ¢ nomouibto pasbemos-Kriemm,
Komopble ycmaHasueatomesi Ha mblribHOU CMOpPoHe UHOUKamopa
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MpumeyaHnsa no ncnonb3oBaHuio uHTepcenca RS-485.

1. Bce oTBeTBMTENU NpueMo-NepeaaTyMkoB, NpuUcoeauHEHHbIe K OfHOW oblier nepenatollein NUHUN,
[OOIKHbI COrMacoBbIBATLCA TOMLKO B ABYX KpaliHUX Toukax. [nvMHa oTBeTBIeHM OOMKHA ObiTb KAk MOXHO MeHbLLE.

2. HeobxoauMmocTb 3KkpaHUpoBaHWUs kabenew, No KOTOpbIM NepedaeTcs MHPOPMALUsS, 3aBUCUT OT ASUHbI
kabenbHbIX CBA3EN U OT YPOBHS NMOMEX B 30He NMpoKnajky kabens.

3. MNMprMeHeHne aKpaHNPOBaHHOW BUTOW Napbl B MPOMbILLIIEHHbIX YCIIOBUAX ABSETCA NPeanoYTUTENbHbIM,
MOCKOJ1bKY 3TO obecneunBaeT nony4yeHune BbICOKOIro COOTHOLLEHNA CVIFHaJ'I/LuyM M 3aWKUTY OT CMHA3HON MOMEXM.

4. Tlepembidka XP2 npegHasHayeHa pAnNd  MOOKMIOYEHUMS TepMmuHanbHoro pesuctopa (120 Owm),
YCTaAHOBMNEHHOrO Ha nnaTte npoueccopa BHYTPU uWHAuKaTopa. 3amkHyToe cocTosiHne XP2 cooTBeTcTBYET
NoAKMYEHHOMY TEPMUHANBbHOMY Pe3nCTOopY.
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NMpunoxeHne B. KOMMyHMKaunoHHbIe hyHKUUN

MwukponpoueccopHbln nHgnkatop MTM-112 obecneunBaeT BbINONMHEHWE KOMMYHUKALMOHHOM (OYHKLMW MO
nHtepdercy RS-485, no3sonsoLlen KOHTPONMPOBaTbL U MOAUMULIMPOBATL €ro NapamMeTpbl NPU NOMOLLY BHELLHErO
YCTPOWCTBA (KOMMbIOTEPa, MUKPOMNPOLIECCOPHON CUCTEMBI YpaBneHus).

MHTepdpeiic npegHasHayeH Ans KOHMUIypMpoBaHMS MHAOMKATOpa, ANs WUCMNONb30BaHMS B KayecTBe
yAaneHHoro ycTponcTaa npu paboTe B COBPEMEHHbIX CETSIX yNpaBneHust u cbopa nHopmaumu (npuemMa-nepesaym
KoMaHz 1 gaHHbix), SCADA cuctemax 1 T.M.

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

[nsa paboTbl HEOBXOAMMO HaCTPOUTb KOMMYHMKALMOHHbIE XapakTepucTuku mHamkatopa NTM-112 takum
o6pasom, 4TOObI OHM coBMaganuW C HacTpolkamu obmeHa AaHHbiMM OBM BepxHero ypoBHs. XapaKTepuCTUKU
ceTeBoro obmeHa HacTpavBatoTcsl B napameTpax SYS.00...SYS.02.

[MporpammHo gocTynHble perncTpbl uHAnkaTopa NTM-112 npuBeaeHsl B Tabnuue B.1 pasaena B.1.

Hoctyn k pernctpam onepatusHoro ynpasneHus No 0-16 pa3spelueH NoCTOSAHHO.

HocTtyn k pernctpam nporpammupoBaHus u KoHdurypauun No18-210 paspeluaeTtca B cnyyae yCTaHOBKU
«1» B pernctp paspelleHns nporpammmpoBaHus No16, 3HayeHwe KOTOpPOro MOXHO W3MEHUTb Kak C nepegHen

naHenu ungukatopa NTM-112, Tak n ¢ 3BM.

KonnuyecTBo 3anpaluvBaemblX perucTpoB He AOMKHO mnpesbiwaTtb 16. Ecnu B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, To nugukatop NTM-112 B oTBETE OrpaHMYMBalOT NX KONMMYECTBO A0 NepBbIX 16-Tn perncTpos.

Ona oGecneyeHnss MMHMManNbHOrO BpEMEHM OTKNUKa Ha 3anpoc oT OBM B wmHaoukaTope cyuiecTtByeT
napameTtp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax nHaukatopa 1 Takt = 250 mkc». MnHumansHo
BO3MOXHbIE TaliM-ayTbl 4118 pa3fnnyHbIX CKOPOCTEW creayoLme:

Tanm-ayr,
Bpemsa nepepaum
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
McekK
(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 6anT onpegenseTcs COOTHOLLEHUEM
(roe: oguH nepenaBaembivi 6anT = 1 ctapt 6ut+ 8 6MT + 1cTon 6uT = 10 6UT):

(10 ouT * 8 6anT + 7 6MT)
Tnepepaun = 1000 * , MCekK
V 6uTt/cek

Ecnu Habniopatotcs vacTele c6om npu nepefade AaHHbIX OT WHAMKATOpa, TO HEeOOXOAMMO YBENUYUTHL
3Ha4YeHue ero TaiiM-ayTa, HO MpY 3TOM YYeCTb, YTO HEOOXOAMMO yBENUYUTL BPEMS MOBTOPHOrO 3anpoca ot OBM,
T.K. BCErga Bpemsi MoBTOPHOrO 3anpoca AOSBKHO ObiTh Gorblue TaM-ayTa MHAMKaTopa.
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PucyHok B.1 - BpeMeHHble guarpaMmbl ynpaBrieHust nepegadert u npueMom 6noka nHtepgeincos bIiA-485
(BrNN-52)

Taelayt — 3adepxka Ha aBToMaTmdeckoe nepekntodeHne blA-485 (BlMNW-52) Ha npuem padHbiX. OHa
COCTaBMnsieT Bpems nepegayun ogHoro banta;

Tdelay2 — BHYTPEHHEE Bpems, Yepes koTopoe NTM-112 oteeTuT;

Taelays — 3afiepkKa Ha nepegady nocnegHero 6anta n3 bydepa B NUHUIO;

Troneit — MUHUMarnbHOe BpeMsl OTBETA.

B.1 UHTepdenncHbIn o6meH. Tun ycTponcTBa — Slave/Master

B nHgukaTope NTM-112 nmeetcsa BO3MOXHOCTb MHTEPENCHOrO BBOAA.

MpoTokonom cesA3n no nHtepdercy RS-485 cnyxut npotokon Modbus pexum RTU.

Mpu uHTEepdericHoM BBOAE, M3MEPSIEMOro napameTpa HacTOMKM MOAYNs Hopmanusaumm u unbTpoB He
UMEIOT CMbICNA, Tak Kak curHan no nHTepdency nepegaeTcs cpasy B MoAyrnb MaclutabupoBaHus curHana.

B cetu nngukatop UTM-112 moxeT BbiCTynaTtb kak Slave, Tak u Master. Npwu BbiGope Tvna yctpoincTea Slave
(CeteBonm TUN yctponctea SYS.04=0000) npubop oTBeyaeT Ha 3anpocbl Beayulero yctpouctsa (MK, naHenu
onepartopa, KoHTponnepa). Pexum Slave ucnonb3yeTtca Ans KoHdurypauum mHaukatopa c K (nporpamma MUK-
KoHdpurypaTop), c6opa paHHbix Ha K (Scada-cuctemsl), pernctpatopbl U nNaHenu onepaTtopa, a Takke nepegayv
OaHHbIX B Apyrne ycTpoucTea (KOHTponnepbl) cetu. Npy NOMOLLUM BHELIHEro yCTPOMCTBA MOXHO 3aJaBaTtb 3HA4YeHue
aHanoroBbIX BXOAOB, aHarnoroBbiX U AUCKPETHbIX BbIxoAoB. [py ceTeBoM ob6meHe B pexume Slave csetoguop UHT
MUraeT Kaxabln pas, koraa WTM-112 paet oTBET Ha NpucnaHHbIN eMy 3anpoc.

Mpu nHTEpdeicHoM BBOAE MOXHO 3a/iaBaTb 3HAYEHWE:

- aHanoroBbix BxogoB (AIN1.00=0000, AIN2.00=0000), ucnonb3yeTca Ans WHAMKauuW, o6paboTku,
npeobpas3oBaHnsA TEXHOMOMMYECKOro napameTpa Mnorny4yaeMoro no MHTepdency OT BHELUHUX YCTPOWCTB WM ANS
BbINOMHEHUA MaTeMaTUYecknx yHKUun(cm. p. 3.8.2);

- aHanorosoro Bbixoga (AOT.00=0000), ucnonb3yeTcs ANs ynpaBneHWs aHanoroBblM WCMOMHUTENbHBLIM
MEeXaHU3MOM NO MHTepPency OT BHELLHMNX YCTPONCTB;

- OunckpeTHbix BbixogoB (DOT1.00=0000, DOT2.00=0000), ucnonb3dyeTca ONs ynpaBneHUs WMMMyNbCHbIM
UCMONMHUTENBHBIM MEXaHU3MOM UIN TEXHOIOMMYECKOW CUrHanu3aumuei no uHTepdency oT BHELLHUX YCTPONCTB.

Mpun nHTepdeicHom BBOAE, HEOOXOAMMO NPaBUIBLHO YKasaTb HOMEpP perncrpa Afisg COOTBETCTBYHLLEro Bxoda unm
BbIxoda (Tabnuua B.1).

Mpun BbIGOPE TMNa ceTeBoro yctpoicTBa Master (SYS.04 = [0001]) uHamkatop MTM-112 gaet 3anpochl
OLHOMY UNu ABYM YCTPOWCTBaM B CETU M MPUHUMAET OT HUX OTBET C AaHHLIMU, KOTOPbIE 3aNMCbIBAIOTCS B NepBbIf
(nepBbIN M BTOPOW COOTBETCTBEHHO) (PyHKLUMOHanbHbIM 60K HOpManusaumm 1 maclTabupoBaHus 1 BbIBOOATCSA Ha
avcrinen UTM-112. [daHHbI TMN yCTPOWCTBA WMCMONb3yeTcs ANA WMHAMKALUMW 3HAYEeHWW, NOMyYeHHbIX OT ApYyrnx
YCTPOWCTB (OaT4YNKOB, PEryNATOPOB, KOHTPOSNEPOB, CYETYNKOB 1 T.4.) No ceTn RS-485 ¢ npotokonom ModBus RTU.

HacTpoiika napameTpoB nHTepdencHoro obmeHa ocyliecTenseTcs Ha ypoBHe SYS.

- Mapamemp 00—02 — cTaHOapTHbIE HACTPOWKU ceTu (agpec YyCTPOMCTBa, CKOPOCTb OOMeHa 1 Tanm-ayT).



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

- MNMapamemp 05 3apaeT ceTeBON TUN UHAMKATOpa. ATOT NapaMeTp KOHMUrypupyeTcs TONMbKO C nepeaHen
naHenu. Mpu BbiGope Tvna Master goctyn k nHgmkatopy ¢ 9BM, B ToM uncne ¢ nporpammbl MUK-KoHdurypaTop,
HEBO3MOXEH.

- B napamempax 06, 07 3agatoTcsi nepmod onpoca M TanMM-ayT OTBeTa COOTBETCTBEHHO. lMepuog onpoca
3apaetcs B npegenax 10-10000 mc. MNpu HopmarnbHoM paboTe 3a BpeMs 9TOro nepuoga MHAMKaTop OOMMKEH ycneTb
nepefatb 3anpoc M NPUHATL OTBET (pUCyHOK B.2.a). Mo ncteveHnn BpemMeHu nepuogy uaeT Cneaylowmn 3anpoc.
Takum obpasom, kaxabln nepmod NTM-112 6ygeT nonyyaTtb AaHHblEe OT 3anpalunBaemoro nHgukaTtopa. Ecnu xe 3a
Bpems nepuopa onpoca OTBET He MPUXOAUT, MOChINKa CneayroLwwero 3anpoca oXuaaeTcs A0 UCTEYEHUS BPEMEHU
Tanm-ayTa oTBeTa. Ecnv oTBeT npuaeT 4O OKOHYaHWs TavM-ayTa, TO cpasy nocrne ero nonyyeHne OyaeT otnpaBneH
cnepytowmn 3anpoc (pucyHok B.2.6). Ecnm oTBeTa He OyneT A0 OKOHYaHWs TammayTa, Torga OyaeT cnepyrowmn
3anpoc (pucyHok B.2.B), n npu atom cBetogunon IHT GyneT ropeTb 4O MOMeHTa nonyyeHusa oteeTa. lMocne natu
TaliM-ayTOB C HEMOMY4YeHHLIM OTBETOM Ha Aucnnee byaeT BbiBeAeHO cooblieHne 06 owmnbke (pucyHok B.3).

Banpoc 3anpoc Banpoc Banpoc Banpoc
ot UTM-112 ot UTM-112 ot VITM-1127 ot UTM-112 ot UTM-112

+ -

KE
ot UTM-112

agsacyy crposca Mgy onpoca ]
Tad-ayT oTeeE Tadu-ayT oreea Tasiu-ayT oreeTa

a &) B

PucyHok B.2 - BpeMeHHble gnarpammel npuema-nepegaym AaHHeix UTM-112 B pexxume MASTER

MAPAMETP 1

ITM-112

\. Ef_f—_L 7

sr il MNAPAMETP 2

(Errl) @O

L L. e — =
A AREON MEHID 3HAM. 3HAM

PucyHok B.3 — Coob6LueHune 06 owmnbke

Mpun pabote UTM-112 B pexxume MASTER ceetoauopn IHT 3aropuTcsa npy oTnpaBke 3anpoca U racHeT npu
nony4yeHun oTeeTa.

B napamempe 08 u 11 3apaTcsa ceTeBble agpeca COOTBETCTBEHHO MEPBOro M BTOPOro OnpallnBaemoro
ycTpoucTBa. Enu onpawmBaTth HY>XHO TOMbKO OAHO YCTPOWCTBO, TOrAa ero agpec ykasbiBaeTcs B napameTtpe 08, a B
11 BbicTaBnsetcs 0.

3HayeHve nomnyyeHHble NO CeTU C MepBOro YCTPOMCTBA NnepefarTcs Ha nepBbli PYHKUMOHAmbHBIA 6ok
HopManusauum 1M MaclTabrvpoBaHus, a 3HaYeHUs OT BTOPOro YCTPOMCTBA - HA BTOPOW (OYHKUMOHaNbHbIA OMnok
HOpManusauum u macLuTabupoBaHus.

[na npaBunbHOW MHOMKALMM NapaMeTpoB C CETU HeoOXxo4MMO B MapameTpe MeHi « Tun aHanoroBoro

LR curHana» AIN1.00 n AIN2.00 BbicTaButh 3HaueHne «0000 — wuHTepdeincHbIn BBOA», a Takke B

4 ! . napawmetpe «KonuniyecTtBo okoH» WND1.00 1 WND2.00 BbicTaBuTh 3HaueHne 0001 — 1 okHo unn 0002 —
2 okHa. lNMpu BbIbope 3HaveHusa 0000 — «ogHokaHanbHbI UTM» nHgukauma nposoantca He 6yaeT!

B napamempax 09 u 12 3apatoTcs HOMepa perncTpoB Ans CHMTbIBaeMbIX NapameTpos. [ins nepson rpynmsl
KOHTponnepoB (KOHUIypMpyeMbIX WHOUKATOPOB) HOMepa perncTtpoB BbibupalTca ¢ Tabnuy nporpamMHO
OOCTYMHBIX PEMMCTPOB Ha COOTBETCTBYIOLUMIA MHAMKATOP, @ ANA BTOPOM rpynmnbl (MporpaMMypyemble KOHTPOrephbl)
— paccyMTbIBaOTCS C MOMOLLLBIO KarbKynsTopa permMcTpoB B cpefe pa3paboTku nporpaMmmbl Anbda.

B napamempax 10 u 13 ykasbiBatotca Tunum ganHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpalwmBaemMbix napameTpoB. Ecnu 3anpawmveaemsbivi napametp nmeet dopmaTt LONG, 1o ecTb coctout ¢ AByxX
pernctpoB ModBus, Toraa B napamempe 09 unu 12 yka3sblBaeTCs TONbKO NepPBbIN PErncTp.

[ns dopmara 3anpawmsaembix AaHHbix FLOAT ecTb Tpu BapmaHTa 3agayun pervcTpos.

1. KoHTponnepbl nepBow rpynmnbl, KOTopble MMelT dopmaT AaHHbiXx FLOAT, ucnonb3yloT cTaHgapTHoe
npencrtaenexHve atoro gopmMata. [ins Toro, 4tobbl NpountaTe AaHHbIE C 3TUX KOHTPOMMEPOB HYXHO
yKka3aTb HOMEp NepBOro perucTpa u Boldopatb opmMaT AaHHbix FLOAT.

2. KoHTponnepbl BTOpoW rpynnbl (TUMbl AaHHBIX OonucaHbl B Tabnuue 2.2 BO BTOPOW YacTu pyKOBOACTBaA
no aKcnnyaTaumMum Ha KoHTpomnepbl) umetoT dopmaT ganHbix INT, SWAP-LONG n SWAP-FLOAT
(SWAP ykasbiBaeT Ha obpaTHyl0 nocneaoBaTenbHOCTbL perncTpos). Mo aTomy, Ans YTEeHUS OaHHbIX C
3TOW rpynnbl  KOHTPOMMEpOB YyKasbiBaeTcsa agpec peructpa (paccyvTbiBaeTCd C  MOMOLLbIO
Kanbkynstopa peructpos B meHio Cepsuc nporpammbl Anbda) u cootseTcTByOWMn eMmy cdopmaT INT,
SWAP-LONG nnn SWAP-FLOAT.

3. [Ins KOHTpPONNepoB CTOPOHHUX NPOM3BOAUTENEN aApec U TUMN AaHHbIX 3a4alTCH COrMacHO OMUCaHUIo
Ha [aHHOE YCTPOWCTBO.



000 "AMTOPI™ +7(4722)40-00-02

amtorg.com.ru

B.2 Tabnuua nporpaMMHO AOCTYNHbIX perucTpoB uiaukaropa ATM-112

Tabnuua B.1 — MNporpammHO A0CTYynNHbIE perncTpbl MHavkaTopa UTM-112

© I =
I o ©
sz & H
s
5 ,§ g g & ®opmar MyHkr aMMeHoOBaHue nNapameTpa [Orana3zoH U3MeHeHus
£20 o AHHBIX MEHIO (mecATUYHBbIE 3HaYEHWUs)
>55 & A
erc
PerucTp naeHTMdUKaLMmM MHAMKaTopa: %Msg E)EC (3nausHne
03 0 INT SYS.03 Mn.6anT - kog (Mogens) nHamkatopa 73 DEC, b P 4
o 23 49 HEX (no-6ainTHo)
Cr.6ainT - Bepcus nporp. obecneveHust 35 DEC 3191 DEC (no-6aiTHo)
03706 1,2 INT MepeaHss 3HaveHne nsmepsieMon BennynHesl PV1 n PV2 OT MuHyc 9999 A0 9999
naHenb (nocne BxogHOro punbTpa)
03 /06 3 INT Bbixog AO 3Ha4eHne aHanoroBow BbIXOAHON BENNYUHDI Ot 000,0 go 099,9*
03 /06 4.5 BYTE Bbixogbl DO | Peructp auckpetHbix Bbixogos DO1 1 DO2 0 — oTkn., 1 — BKN.
03/06 6 INT nﬁgﬁgﬁ:” CocTosiHe KBUTUPOBAHUS (1) : ::M';?/IVFLLMBZZB;‘HO
03 7 INT MepenHsis | CocTosiHME cUrHanM3aumm Mo6uTHO?
naHenb 0 — HopMm., 1 — BbIX. 32 YCT.
o3/06 | (&9 | FLoar | Mepemn | Siaeue vanepreusi senr PV PVC | or o 5059 105059
03/06 (12.13), FLOAT MepeaHss 3HayeHne BbIX0AA d)yleLWlOHaJ‘IbHOI’O 6noka 1,2 OT MuHyC 9999 710 9999
(14.15) naHenb (c nnaBawoLLen 3ansaTomn)
03/06 16 INT LOAD.00 PaspeLueHre nporpammmnpoBaHusi (1) — 3aMNpeLLeHo,
— paspeLueHo
03 17 Pe3seps
AIN1.00; 1)
03 /06 18,19 INT AIN2.00 Tun wkanbl 1 1 2 6rnoka Ot 0000 go 0017
03/06 20,21 INT 2:“;81 HwxHuiA npegen wkansl 1 mn 2 OT MuHyc 9999 o 9999
03/06 22,23 INT 2:“;82 BepxHuii npegen wkanbl 1 n 2 6rnoka OT MuHyc 9999 o 9999
03/06 24.25 INT AIN1.03; MonoxeHune aeuumanbHoro pasgenutens 1 u 2 0 — «xxxx», T — «XXX,X»,
AIN2.03 6noka 2 — &XX,XX», 3 — «X,XXX»
03/06 | 2627 INT ;\m;'gf (';3?12?;”?1 ‘;"grg;a” BXOfHOTO LM(POBOTO OT 000,0 o 060,0*
03/06 | 2829 INT AND o g"}f:‘;”;::‘j:::ﬂ"f;‘gﬁ(:“"”b MIMAYTIECHOW IOMEXY | 3 000,0 o 005,0*
AIN1.07; MeToa TemnepaTypHOW KOPPEKLMN BXOAHbIX 0 — pyyHas
03/06 30,31 BYTE AIN2.07 curHanos Tepmonap 1 v 2 6noka 1 — aBTOMaTN4ECKas
AIN1.08: 3HaveHne TeMnepaTypbl B pexvme py4yHou
03/06 32,33 INT A|N2.08’ KOPPEKLMN BXOAHbBIX curHanos ot Tepmonap ana | OT muHyc 099,9 no 999,9*
) 11 2 6noka
COR1.01: KoadhdpuumeHT Koppekumm (cmeLleHune)
03 /06 34,35 INT COR2.01’ aHarnoroBoro cvrHana nogasaemoro Ha 1 u 2 OT MuHyc 9999 o 9999
[ 6roka
03/06 | 36,37 INT Emggg? ;)”;,':'mTOeH“’;L”H‘*OergKgﬂO“E;’”"””"' Ans 1-r0n 210 | - 4000 a0 0006
03/06 38.39 INT E“g;g: E'e\;l»éqmzwpoca MHTEerparnbHbIX 3HaYeHUn ans OT 0000 g0 0003
(40.41), FNC1.02;
03 /06 (42.43) FLOAT ENGC2.02 3HaveHune koadpduumnenta k1 ana FNC1,2 OT muHyc 9999 o 9999
(44.45), FNC1.03;
03 /06 (46.47) FLOAT ENC2.03 3HaveHune koadpduumnenta k2 ana FNC1,2 OT muHyc 9999 no 9999
03/06 48,49 INT 38288 g(())rgka paboTbl BeixogHoro yctpoiictea DO, OT 0000 70 0006
0000 — PV1
DOT1.01; Homep aHanoroBoro Bxoaa Ans ynpasneHus 0001 — PV2
03706 50,51 &L DOT2.01 aunckpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 —F2
DOT1.02: 00,00* — cTaTnyeckuin
03 /06 52,53 INT DOT2.02‘ Tun curHana BbixogHoro yctponctesa DO1, DO2 00,01 —99,99* —
) MMNYNbCHbIN
(54.55), DOT1.03; B avanasoHe wkanbi
03/06 (56.57) FLOAT DOT2.03 Ycrtaeka MIN DO1, DO2 BLIBPAHHOTO THNa AaTuMKa
(58.59), DOT1.04; B avanasoHe Lwkarnbl
03 /06 (60.61) FLOAT DOT2.04 YcraBka MAX DO1, DO2 BLIGPAHHOO THINA AATUMKA
(62.63), DOT1.05; o
03 /06 (64.65) FLOAT DOT2.05 'mctepesuc BbixogHoro yctporctea DO1, DO2 OT muHyc 9999 no 9999
03/06 66 BYTE | ALRM.00 | Mapamerp oToBpaxeHus curHanmaaym 3000~ Siﬁ;f;‘;gggﬁi:‘:ﬂ”
03/06 ((%Z)(;%)) FLOAT Q:H;gg "Es/ﬁHgnormquKaﬂ curHanmsaums MIN gns OT MuHyc 9999 70 9999
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(71.72), FNC1.04; TexHonornyeckast curHanusaumsa MIN gns
03 /06 (73.74) FLOAT ENC2.04 FNC1,2 OT MuHyc 9999 o 9999
(75.76), AIN1.10; TexHonoruyeckas curHanusauusa MAX ons
03 /06 (77.78) FLOAT AIN2.10 PV1.2 OT MuHyc 9999 o 9999
(79.80), FNC1.05; TexHonorudeckas curHanunsauusa MAX ans
03/06 (81.82) FLOAT FNG2.05 FNC1.2 OT MuHyc 9999 no 9999
(83.84), AIN1.11;
03 /06 (85.86) FLOAT AIN2.11 'nctepesuc curHanusaumm gna PV1,2 Ot 0000 oo 9999
(87.88), FNC1.06;
03/06 (89.90) FLOAT FNC2.06 'nctepesuc curianusaumm ans FNC1,2 OT1 0000 go 9999
03/06 91 INT AOT.00 McTouHMK aHanoroBoro curHana ans OT 0000 A0 0004
ynpasieHusi aHanorosbIM Bbixogom AO
03 /06 92 BYTE AOT.01 Hanpasnexue BbixoaHoro curHana AO 888? - ﬁg:‘{oo%_y
0,
03/06 | (93.94) | FLOAT | AOT.02 | SHadeHue BXOAHOIO curHana, pasHoe 0% OT MuHyC 9999 70 9999
BbIXO[HOTO curHana
0,
03/06 | (95.96) | FLOAT | AOT.03 | 3HadeHue exoaroro curkana, pastoe 100% OT MuHyc 9999 A0 9999
BbIXO[HOTO curHana
AIN1.06; KonunyectBo yyacTkoB nuHeapmsaumm 1 1 2 0000-0039 — ansa 1-ro 6noka
03706 | 97,98 INT AIN2.06 | 6noka 0000-0019 — 55 2-r0 Grioka
03/06 | 99-118 INT LNX1.00-19 | AABCUMCCbI OMOPHBIX TOUEK uHeapusaLy OT 00,00 A0 99,99*
nepsoro 6noka
03/06 | 119-138 | INT LNX2.00-19 | AADCUMCCL! OMOPHBIX TOkEK uHeapusaLy OT 00,00 A0 99,99*
BTOpPOro 6noka
03/06 | 139-158 INT LNY1.00-19 | OPAVHATbI ONOPHbIX TOEK NMHEapU3aLyM OT MuHyc 9999 Ao 9999
nepsoro 6roka
03/06 | 159-178 INT LNY2.00-19 | OPAVHETbI ONOPHbIX TOYEK NMHEapU3aLMM OT MuHyc 9999 o 9999
BTOpOro 6roka
WND1.00; 0000 — ogHoKaHanbHbIn UTM
03/06 | 179 INT | wnp2.og" | Komuuectso okon 0001 — 1 okro, 0002 — 2 okHa
03/06 180,181 INT WND1.01; ﬂapameva, KOTOpbIV BbIBOAMTCS Ha LMcppoBOWA
WND1.04 aMcnnen nepBoro okHa oTobpaxeHust
- = = Ot 0000 go 0004
WND2.01; [MapameTp, KOTOPbIN BbIBOAUTCA Ha LMEPOBOM
03/06 182,183 INT _
WND2.04 Oucnien BTOPOro OkHa OTobpaXeHust
/00 | 1oatao | Nt | YNDLOE | Domoxeme sanron svrren 1 o
WND1.05 MMo. po eHue 3a cEJ‘ cnnes 2 epBoro Or 0000 Ao 0006
.05; TIOXKEHM naTow aAvcnnes 2 Ans nepeoro n
03/06 185,187 INT WND2.05 BTOPOr0 OKHa OTOBpaXKeHus.
WND1.03: Cnocob6 BbiBoga Ludposoro aucnies 1 ans
03 /06 188,190 BYTE WND2.03’ NepBOro 1 BTOPOro OkHa 0TOGpaXKeHus 0000 — gucnnen NOCTOSHHO
) CcBETUTCA
03/06 189,191 BYTE WND1.06; Cnoco6 BbiBoAa LncpoBoro gucnnes 2 Ans 0001 — gucnnen muraet
WND2.06 NepBOro 1 BTOPOro OKHa 0TOBpa)keHust
CLI1.00; 3HauyeHue kanMbpoBKY Ha4anbHOro 3HaYeHUs!
03/06 | 200,201 INT CLI2.00 LKane! 1 v 2 Groka OT MuHyc 9999 o 9999
CLI1.01; 3HayeHve kanMbpoBKM KOHEYHOTO 3HAYEHUS!
03/06 | 202,203 INT CLI2.01 LKanb! 1 v 2 Groka OT MuHyc 9999 no 9999
CALO.01; 3HauyeHune kanubposkn MIN n MAX aHanorosoro
03/06 | 204,205 INT CALO.02 Bbixona AO OT MuHyc 9999 no 9999
03 /06 206 INT SYS.13 | SHaueHve KoppeKunm MokasaHuii AaTnka OT MuHyc 9999 o 9999
TepMoKOMMNeHcaumm
03 /06 207 Pe3epB
03/06 208 INT SYS.05 Mepuog onpoca 10-10000 mc
03/06 209 INT SYS.06 Tanm-ayT oTBETa > nepuoga onpoca
03/06 | 210, 211 INT gzg% Appec onpalunsaemoro yctponctesa 1 u 2 OT 0000 po 0255
03/06 | 212,213 INT SYS.08; Homep perucTpa onpaiumBaemoro yctpolictsa 1 Ot 0000 20 9999
SYS.11 n2
0-INT
SYS.09: 1-LONG
03/06 | 214,215 INT SYS. 12’ Tun gaHHbIX 1 1 2 ycTporcTBa 2 - FLOAT
: 3 — SWAP-LONG
4 — SWAP-FLOAT
03 216 INT SYS.04 | CeTesoii Tun ycTpoiicTaa 0 - Slave
1 — Master
03 217 INT SAVE.O1 CoxpaHeHune nonb3oBaTenbCKNUX HAaCTPOeK 0000
0001 — 3anucatb
03 218 INT SYS 02 TaMM-fyT Kafpa 3arnpoca B CUCTEMHbIX TakTax OT 0001 g0 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep nHaukaTopa B cetu) OT1 0000 go 0255
03 220 INT SYS.01 CKopoCTb OOMeHa OT1 0000 go 0012
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MpumeyaHus.

1. MNpwn ynotpebnexun crnosa “6rok” umeeTcs B BUAY PyHKLMOHANbHbIA 610K HopManu3auum n MacutabmupoBaHus.

2. WngnkaTtop NTM-112 obmeHnBaeTca aaHHbIMM no npoTtokony Modbus B pexume "No Group Write" — cTaHaapTHbIn
npoTokon 6e3 nogaepXku rpynnoBoro ynpaBneHust AUCKPETHLIMU CUrHanamu.

3. (p1.p2) — perncTpbl, KOTOpbIE OTBEYAIOT 3@ OAHO ONMpeAeneHHoe 3HaYeHNe C NraBatoLLen 3angTon. ATO 03HaYaeT, 4YTo
naHHble dpopmata Float (ctaHaapTt IEEE754-1985) cooTBeTCTBYIOT ABYM CTaHAapTHbIM peructpam Modbus.

lMpumep. 3HadeHne TexHonoruyeckomn curHanmsauum MAX ans nepsoro dyHkumoHansHoro 6rnoka FNC1 3anuceiBatoTcst
B pernctpbl 79 1 80. [ina faHHbIx TMna float:

Peructp 79 cT.6ant mn.6anT - M. cnoBo AaHHbIx Tuna float
Pernctp 80 cT.6anT mn.6anT - CT. cnoBo AaHHbIX Tuna float
Toraa AaHHble ByayT METb Takyto CTPYKTYpY:
79 pernctp 80 peructp
I 0 ! | 2 | 2 |
MnagLe crnoso CrapLue cnoso

4. (*) OaHHoe uncro npeacTaBneHo B peructpe LenbiM 6e3 geuyManbHOro pasgenutens (3anston). Hanpumvep, ecnv B
napameTpe ykasaHo 60,0, To B pernctpe Haxoautcs yucno 600.

5. Peructp 16 «PaspeweHue npospaMmuposaHusi», B Clly4ae yCTaHOBKM ero 3HayeHus B «1», paspeluaeT nsaMmeHeHue
KOHMrypaumoHHbix permctpoB No 18-215. YcTaHoBKy «Pa3peweHue rnpoepaMmMupo8aHusi» MOXHO OCYLLECTBUTb C NEPCOHAbHOW
OBM wunn ¢ nepegHen naHenu nHaukatopa (ypoBeHb LOAD.00). MNpu Hanmumm B 16 peructpe «O» AOCTYMHblI AN M3MEHEHUs
TOMNbKO PerncTpbl onepaTMBHOIO ynpaeneHusi 1-15, a octanbHble AN YTEHUs.

6. Peructp 7 “CocTosiHne curHanvsaumm” cknagpliBaeTcs €O creayIowyx ouToB:

But 7 6 5 4 3 2 1 o | 7 6 5 4 3 2 1 0
<> [>><> > > >T] F2 | F1 | Pv2 ] Py |
®-k Koy 03 03 03 03 03 03 03 03 ! 03 03 03 03 03 03 03 03
CrapLuuii 6ant Mnagwmun 6ant

PekomeHaaLmmn no nporpaMmMmpoBaHuio obMeHa AaHHbIMKU ¢ nHaukatopom UTM-112
(ocobeHHoCTM ncnonb3oBaHus yHkumn WinAPI)

Mpn onepauwnsx BBoga / BelBoAa (C nNporpaMmmHbiM ynpaenenmem DTR/RTS), Heobxogumo yaepxuBaTb
curhan DTR/RTS oo okoHuyaHus nepefaym kagpa 3anpoca. [ns onpegeneHnss MOMeHTa nepegadv nocrnegHero
cumBorna us bycdepa nepegaun COM nopTta pekoMeHayeTcs Ucnonb3oBaTh AaHHY0 dyHKumio: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;
__asm

al:mov dx,0x3FD
in al,dx
test al,0x20
jzal

a2:in al,dx
test al,0x40
jza2

Kagp otBeTa OT mHAMKaTOpa nepefaeTcs MHAUKATOPOM C 3afepxkon 3 — 9 MC OT MOMEHTa NPUHATUA
Kagpa 3anpoca. [ina oxvgaHus kagpa oTeBeTa He pekomeHgyeTcs ncnonbsosatb WinApi: Sleep( ), a ncnone3osatb
OVERLAPPED cTpykTypy 1 onpefensTtb nornyyeHne oTeBeTa OT MHAMKaToOpa CneayoLwmum KO4OM:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TavimayT Ha nony4yeHne oTeeTa.

Mocne nepepaun kagpa oTBeTa WMHAMKATOPY HeobOxoouMma nay3a =1MC O NEPEKSIioYeHUs B PEXUM
npvema. [ns oxuaaHus Takke He pekoMeHayeTcs ncnosnb3oBath dyHKkumo WinApi Sleep( ).
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B.3 MODBUS npotokon
B.3.1 ®opmart Kaxpgoro 6anTa, KOTOpbIi NPUHMMAETCA U NepepaeTcs MHAMKaTOPaMu crieayroLnin:

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

Kagp Modbus coobLueHus cneayoLwmi:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS
Fne kK16 — konuuyecTBO 3anpawwmBaembix peructpoB. Ecnu B kagpe 3anpoca 3akasaHo 6Gonee 16

perncTpos, nHamkatop MTM-112 B oTBeTE OorpaHM4MBaEeT Ux KONMYECTBO A0 NepBbixX 16-Tu perncTpos.

B.3.2 Device Address. Agpec ycTporcTBa

Appec wvHaukaTopa (slave-yctporictBa) B cetu (1-255), no kotopomy obpawaetca SCADA cucrema
(master-yctponcteo) co ceomM 3anpocoM. Koraa yganeHHoe yCTPOWCTBO MOCbINaeT CBOW OTBET, OHO pa3meluaeT
3TOT e (COBCTBEHHbIN) agpec B 3TOM norne, 4tobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBo oTBevaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKUMOHaNbHbIMA KOA4 onepauun

NTM-112 nopgaepxusaeT criegytolime OyHKUMK:

Function Code PyHKUMSA
03 UrteHune pernctpa(os)
06 3anucb B OOWH PerncTp

B.3.4 Data Field. Mone nepegaBaeMbIx AaHHbIX

Mone paHHbIX coobweHusi, nockinaemoro SCADA cucTeMoi yganeHHOMY YCTPOWCTBY, COOEPXUT
nobaBoyHO MHGOpMaumto, KoTopast Heobxoamma slave-ycTporcTBy Ans geTanusaumn dyHkuun. OHa BKIToYaeT:

® HayarnbHbIM aApec perncTpa n KONMYecTBO PErncTpoB Ans yHkuun 03 (YTeHre)

® afpec pernctpa n 3HayeHue 3Toro pernctpa Ans dyHkummn 06 (3anuce).

Mone paHHbIX COOBLLEHNSA, NOCLINAEMOro B OTBET YAArNEeHHbIM YCTPOWCTBOM, COAEPXKMNT:
e Konm4ecTBo 6anT oTBeTa Ha pyHKUMio 03 1 cogepxmmoe 3anpallMBaeMbiX PErMCTPOB
® afpec perncTpa n 3HadeHue aToro permcrpa ansa dyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHMs KOHTPONbHOW CYyMMbI

3HayeHve 3TOro nmoms - pesynbTaT KOHTPOMNSA C MOMOLUBK UMKnnyeckoro msbbitodyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna coobueHns (address, function code, data) nepepatowee ycTpoincTBo
paccuutbiBaeT CRC ko v nomeliaeT ero B koHel, coobuwenus. MpuemHoe yctporictBo paccuntbiBaeT CRC kopa
NpUHATOro coobLueHnsa u cpaBHuBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC ko He coBnagaeT, 370 03HavaeT
YTO UMEEeT MECTO KOMMYHMKaLMOHHas olunbka. YCTPOWCTBO He BLbINOMHAET AENCTBUA U HE AaeT OTBET B crny4vae
obHapyxeHua CRC owmnbku.

NocnepoBatensHocTb CRC pacyeToB:

. 3arpyska CRC peructpa (16 6uT) eguHuuamm (FFFFh).

. Ucknrovatowee UK ¢ nepebivn 8 61T Garta cooblueHus n cogepxumbim CRC peructpa.

. CoBur pesynbTaTta Ha oavH 6uT Bnpago.

. Ecnu cagsuraembin 6ut = 1, ncknovarowee UMM copepxumoro peructpa ¢ A001h 3HavyeHuem.

. Ecnu casuraemsbii 6uT Hynb, NOBTOPUTL LWar 3.

. NMoBTopATL Warn 3, 4 n 5 noka 8 caBuros He ByayT MMETb MECTO.

. Uckniovatowee U co cnegyrowmumm 8 6ut 6anta coobuieHus n cogepxmmbim CRC peructpa.
. MoBTOpPATHL Warn ot 3 oo 7 noka Bce 6anTbl coobLeHnss He obpaboTatoTes.

. KoHeuHoe copgepxnmoe pernctpa un 6ynet 3HayeHneM KOHTPOSTbHOW CyMMbl.

O©CoO~NOOOAWN-

Korga CRC paameluaeTcs B KOHUe coobLueHus, mnagwmin 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 = O0xFFFF; Il initialize crc
while ( number_byte>0 )
crc A= *buff++ ; /I crc XOR with data
bit_counter=0; Il reset counter
while ( bit_counter < 8)

{
if (crc & 0x0001 )

{
crc >>=1; /I shift to the right 1 position
crc A= 0xA001; // crc XOR with 0xA001

}

else
{

crc >>=1; Il shift to the right 1 position
bit_counter++; /] increase counter
}
number_byte--; Il adjust byte counter

}

return (crc); Il final result of crc
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YreHune Heckonbkux peructpoB. Read Multiple Register (03)

Cnepyrowmii dopmat ucnonb3yeTcsa Ans nepegayn 3anpocos oT 3BM

YCTPOMWCTBA.

3anpoc yctponctey SENT TO DEVICE:
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N OTBETOB OT yAdalieHHOro

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OtBeT ycTponctBa. 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 =16

— KONMYECTBO 3anpaluvMBaeMbix pernmctpoB. Ecnm B kagpe

3anpoca 3aka3aHo 6ornee 16 peructpos, nHaukatop UTM-112 B oTBETE OrpaHMYMBaAET MX KOJIMYECTBO A0 MepBbIX

16-Tn perncTpos.

Mpumep 1:

1. YteHue peructpa

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT ycTtponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec

2. 3anucb B peructp

Cnepytowasi KomaHaa 3anvcbiBaeT onpeaeneHHoe 3HayveHne B pernctp. Write to Single Register (06)

3anpoc 1 OTBeT ycTponctaa. Sent to/Return from device :

DEVICE | FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE
1BYTE 1BYTE HB LB HB LB LB HB
Mpumep 2:

YcTaHoBuUTL BpeMa anddepeHumpoBaHnsa nuaukatopa 74 cekyHabl B ycTponcTee ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctpouncty. SEND TO DEVICE: Address 20 (Hex 14), write (06) to register 8, data 4A

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT ycTponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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NMpunoxeHne I CBogHaa Tabnuua napameTpoB
nHaukatopa UTM-112

Tabnuua I'.1 - CBogHasa Tabnuua napameTpoB nHgmkaropa M"TM-112

Epn- 3HaueH. w
ar
MyHKT n HULbI [Ounana3oH n3aMeHeHus no- . Pas- n o
MeHIo apawmerp usme- napameTpa ymon- nsme Aen prmetann
HeHus
peHus YaHUIO
AIN1 (H n ") HacTpoiika napameTpoB nepBoro hyHKLUMOHaNbLHOro 6510ka HopManusaumm n
MacliTabupoBaHus
00 Twn aHanoroeoro 0000 — nHTepdericHbIi BBOA 0001 0001
curHana 0001 — nMHenHbIN
0002 — kBagpaTUyeckmn
0003 - TCM 50M
0004 — TCM 100M
0005 —rp.23
0006 — TCI 5001, Pt50
0007 — TCTI1 10001, Pt100
0008 —rp.21
0009 — nuHeapu3oBaHas LKana
0010 — Tepmonapa
NnHeapusnpoBaHasa
0011 — tepmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — tepmonapa TIM10 (S)
0016 — Tepmonapa TIP (B)
0017 — repmonapa TBP (A-1)
01 HwxHuiA npegen TEXH. OT MuHyc 9999 no 9999 000,0 Mnagwui
pasmMaxa LuKanbl en. paspsa 3.8 | Ecnn n.00 BbIGpaH B
02 BepxHuit npegen TEXH. OT MuHyc 9999 no 9999 100,0 Mnagwwii | .1 | gnanasoHe 0003-0008,
pasmaxa Lkanbl en. paspan 0011-0017 TO 3Ha4eHue
03 MonoxeHune 0000 — xxxx 000,1 3TUX MYHKTOB M3MEHUTb
AeunmanbHoro 000,1 — xxx,x Henb3s.
pasgenutens 00,02 — xx,xx
0,003 — x,xxx
04 [MocTosiHHasi BpemeHu cex. OT 000,0 oo 060,0 000,1 000,1 000,0 — counbTp BbIKN.
LundpoBoro unbTpa 3.8
05 MakcumanbHasa anu- cexk. OT 000,0 oo 005,0 000,0 000,1 A 3awuta oT MMNYNbCHbIX
TENbHOCTb MMMYMbCHOM nomex
nomexm
06 KonunuyectBo yyacTkoB OT1 0000 go 0039* 0000 0001 5.2 | Cm.ypoBHM LNX1 1
nMHeapu3aumu LNY1
07 MeTop TemnepaTypHon 0000 — pyyHasi KoppeKuus 0001 0001 T=Tuam+Tkop.pyy,
KOPPEKLMN BXOAHbIX 0001 — aBTOMaTUYECKas cm.[AIN1.08]
CUrHanoB OT Tepmonap Koppekums T=Tuam+Tkop.aBT
08 3HayeHue TemnepaTypbl | TEXH. OT muHyc 999,9 no 999,9 000,0 000,1 Tkop.pyy
B PEXMUME PYYHOW KOp- en. Mpw AIN1.07=0000
peKuMn BXOOHbIX CUTHa-
1noB OT Tepmonap
09 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 020,0 Mnagwmun MapameTp ¢ nnasatoLewn
OTKMOHEHMS "MMHUMYM" | eq. paspsq 3anaTow
ansa 1-ro 6rnoka
10 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 1o 9999 080,0 Mnagwwin | 3. MapameTp ¢ nnasatoLewn
OTKMOHEeHMs "Makcumym" | eq. paspsn 8.3 | sandaron
ansa 1-ro 6rnoka
11 ctepesuc TEXH. Ot 0000 po 9999 000,5 Mnapwwii MapameTp ¢ nnaBatoLem
curHanvsauum en. paspsa 3andTou
AIN2 (H M E') HacTtpolika napameTpoB BTOporo pyHKLUMOHanNbLHOro 6y10ka HopManusauum u
MacliTabupoBaHus
00 MapameTpbl aHanornyHbI
napameTpam HacTPONKM
11 ypoBHsi AIN1
FNC1 (F nL ) HacTpoiikn dpyHKuMOHanLHoro 6noka 1
00 MaTemaTtuueckue 0000 — He ncnonb3yeTcs 0000 0001 3.
byHKUMN 0001 — BbluMTaHNE 8.2 | k1"PV1 —k2*PV2
0002 — cymmmpoBaHue k1*PV1 + k2*PV2
0003 — ymHOXeHue k1*PV1*PV2
0004 — peneHve k1*PV1/PV2
0005 — nHTerpupoBaHue
0006 — nsmepeHue
BMaXHOCTN
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* Ecnu 3HayeHne napametpa AIN1.06 paBHo 0..19, Torga Touku nMHeap1sauum BBOAATCSA HA YPOBHSAX MEHIO
LNX1 1 LNY1. Ecnu e BO3HUKaeT HEOOXOAUMOCTb YBENUYEHNS Yy4ACTKOB NuHeapusaummn go 39, Toraa npv Beoae
3Ha4veHusa ot 20 go 39 B napameTp AIN1.06, nepBbie 20 Touek NMHeapusaumm BeoaaTca Ha ypoeHe LNX1 n LNY1, a
ocTanbHble 20 TOYEK HA YPOBHE NMHeapu3auumn BTOporo 6roka Hopmanmsauumn n macwtabupoanns LNX2 n LNY2.
Mpn aTom, geummanbHbI pasgenuTent (3anstas) ans yposHer LNY1 n LNY2 Gepetcd C ypoBHS HacTpoOWMku
rnepgoao pyHKLMOHaneHoro 6rnoka Hopmanuaaumm u mactabuposanusi AIN1.03.

! Mpn wucnonb3oBaHun 6Gonee 19 yyacTkoB nuHeapusauuu Ans nepeoro 6rnoka Hopmanu3auum u
MacLlTabvpoBaHusi, MMHeapu3aLms BTOporo 6y1oka Hopmanusauum 1 maclliTabupoBaHus HeBo3MoOXHal

MpopomxkeHune npunoxeHusa I
MpopomkeHue Tabnuubl .1 - CBogHasa Tabnuua napameTpoB uHamkaropa MTM-112

Eou- 3HaueH.
Lar
MyHkT n HULbI [nana3oH U3MeHeHus1 no- ! Pas- Moumeuane
MEHH0 apawmerp n3me- napameTpa ymon- name Aen P
HeHuA
peHust YaHUIO
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTerpanbHbIX 3Ha4YeHWI 0001 — no nepenonHeHuo
0002 — no nepenonHeHuno
UM OHOBPEMEHHOMY
HaxaTuo knasuw W n
0003 — no ogHOBpEMEHHOMY 3.
HaxaTuio knasuw W n 8.2
02 3HayeHne en. OT mMuHyc 9999 no 9999 001,0 Mnaguwwit
KoadpdpumumenTa k1 paspsa
03 3HayeHne en. OT mMuHyc 9999 no 9999 000,1 Mnaguwwi
koadppumumeHTa k2 paspsg
04 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 040,0 Mnagwun [ns BbIxoga nepeoro
OTKIMOHEHUS "MUHUMYM" en. paspsa dyHKUMOHanbHoro 6noka
05 YcTaBka curHanvsauum TEXH. OT mMuHyc 9999 no 9999 050,0 Mnagwwmin | 3.
OTKIMOHeHus "Makcumym" | eg. paspsg 8.3
06 'ctepesuc TEXH. Ot 0000 po 9999 000,5 Mnaawwn
curHanusauum eq. paspsg
FNC2 (F n L ) HacTpoiku chyHKuMOHaNLHOrO Groka 2
00 MapameTpbl aHanornyHsbl
napameTpam HacTpPOWKM
06 hyHKUMOHanbLHoro 6noka 1
AOT (Hok) Hactpoitka napameTpoB aHanorosoro Bbixoga AO (npu ycnoBuu 3akasa)
00 MCTOYHUK aHanoroBoro 0000 — nHTepgelicHbIn BoiBog | 0000 0001 F1 — BbixoA
curHana ans 0001 — PV1 dyHKUMoHanbHoro 6roka 1
ynpasneHus 0002 — PV2 F2 - Beixoa
aHaroroBLIM BbIXOZIOM 0003 — F1 hyHKUMOHanbHOro Groka 2
AO 0004 — F2
01 Hanpaenenue 0000 — AO=y 0000 0001 0000 — npsimoe
BbIxogHoro curHana AO 0001 — AO=100%-y 3.7 | 0001 — obpaTHOE
02 3HayeHne BXogHOro TEXH. OT MuHyc 9999 no 9999 0000 Mnapwwui C yyeTOM geummanbHOro
curHana, pasHoe 0% en. paspan pasgenutens
BbIXOAHOrO curHana BblIGpaHHOro UCTOYHKKA
03 3Ha4veHne BXoaHoro TEXH. OT MuHyc 9999 no 9999 100,0 Mnapwwui aHanoroBsoro curHana.
curHana, pasHoe 100% en. paspsn
BbIXOAHOro curHana
DOT1 (do £ {) Kondurypaums BeixogHoro ycrpoiictea DO1
00 TNoruka pa60Tb| 0000 — nHTepderncHbIl BbIBOA, 0001 0001 0000 - BbixoA ynpasnseTtca
BLIXOAHOIO YCTPOIiCTBa 0001 — Gonble MAX no uHTepdency
DOA 0002 — meHbLue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cootBetcTBytowero DO;
(otHocutenbHo MIN—- MAX 0005 — DO cpabotaeT, ecrnu
cooTBeTcTBytoLero DO) ntoboit 13 napametpos (PV1,
0005 — o6o6LeHHas PV2, F1, F2) BbiigeT 3a
CcuUrHanumsaumsa pPaMKu1 TexXxHonorn4yeckoun
0006 — He ncnonb3yeTcs, BbIXOA curHanusaummn
OTKI
01 McTo4HUK aHanoroBoro 0000 — PV1 0000 0001
curHana gns ynpaene- 0001 — PV2 3.9
HWUSI OUCKPETHBIM 0002 - F1
Bbixogom DO1 0003 - F2
02 Twn curHana BbIXOOQHOTO | CeK. 00,00 — ctaTuyeckui 00,00 00,01 Ine 00,01-99,99 —
yctporvictea DO1 00,01 — 99,99 — nMNynbCHbLIN ONUTENbHOCTb UMMynbca
(gnHammnyeckmn) B CeKyHAax.
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MpopgomxeHne Tabnuubl .1 - CBogHas Tabnuua napameTpoB uigukatopa ATM-112
Epn- 3HaueH. w
ar
MyHKT n HULbI [Ounana3oH n3aMeHeHus no- Pas-
apameTp n3me- MpumeyaHue
MeHIo usme- napameTpa ymon- HeHUS: Aen
peHus YaHUIO
03 Ycraska MIN DO1 TEXH. B auana3soHe wwikanbl 020,0 000,1
en. BblGpaHHOro TMnNa garymka
04 YcraBka MAX DO1 TEXH. B onanasoHe wkansbl 080,0 000,1
en. BblGpaHHOro TMna garymka
05 'McTepesuc BeIXogHOro TEXH. OT MuHyc 9999 o 9999 001,0 000,1
ycTporictea DO1 en.
DOT2 (d o k ) KoHdpurypaums BbixogHoro ycrpoiictea DO2
00 [MapameTpbl aHanornyHbI
napameTpam
05 KOHdMrypaumm
BbIXOAHOMO YCTPOWCTBA
DO1
WND1 (5 nd 1) HacTpoiika napameTpoB okHa oTo6paxeHus 1
00 KonunyecTBo okoH 0000 — He ncnonb3yeTcs 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 MapameTp, KOTOpbIV 0000 — He BbIBOAMTCSA 0001 0001
BbIBOAMTCS Ha (TEéMHbBIN 3KpaH)
undposow gucnnen 1 0001 - PV1
0002 - PV2
0003 - F1
0004 — F2
02 MonoxeHune 3ansTon 0000 — 0000 0001 0001 0000-0003 — ¢
aucnnes 1 0001 - 000,0 PUKCMPOBAHHOW 3ansToON
0002 - 00,00
0003 - 0,000
0004 — nnagatoLlas 3ansTtas
¢ orpaHuyeHunem 000,0
0005 — nnaBatoLas 3ansaTas
¢ orpaHuyeHnem 00,00
0006 — nnaBatowlas 3anaTas
03 Cnoco6 oTobpaxkeHus 0000 — gucnnen NOCTOAHHO 0000 0001 3
undposoro gucnnes 1 cBeTuTcs 8'4
0001 — gucnnen muraet .
04 MapameTp, KOTOpPbIV 0000 — He BbIBOAUTCSA 0002 0001
BbIBOAUTCS Ha (TEMHBIN 3KpaH)
umncpoBoit gucnnen 2 0001 — PV1
0002 — PV2
0003 - F1
0004 — F2
05 MonoxeHune 3ansiTon 0000 - 0000, 0001 0001 0000-0003 — ¢
aucnnes 2 0001 - 000,0 PUKCMPOBAHHOW 3ansToON
0002 - 00,00
0003 - 0,000
0004 — nnagatoLlas 3ansTtas
¢ orpaHuyennem 000,0
0005 — nnaBatoLas 3ansaTas
¢ orpaHuyeHnem 00,00
0006 — nnaBawLas 3anaTas
06 Cnoco6 oTobpaxkeHus 0000 — gucnnen NOCTOAHHO 0000 0001
undposoro gucnnes 2 cBeTuTcs
_ 0001 — gucnnen muraet
WND2 (5 nd E') HacTpomnka napameTpoB OKHa oToOGpaxxeHus 2
00 [MapameTpbl aHanorMyHbI
napameTpam HacTPONKM
06 nepBoro okHa
oTOBpaXxeHus _ _
ALRM (H L r 1) HacTpoiika napameTpa oTo6paXKeHUsi CUrHanu3aumm
00 MapameTp oToGpaxeHus 0000 — 6e3 kBUTMPOBaHUS 0000 0001 3. KsuTupoBaHue
curHanmsaumm 0001 — c kBuUTMpPOBaHMEM 8.3 | knaBuwwen [&] nnu vepes
nHTEepdeiic.
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MyHKkT MapameTp Eaon- [Ounana3oH n3aMeHeHus 3HaueH. Lar MpumeyaHue
MeHIo HULbI napametpa no- nm3me- | Pas-
nsme- ymon- HeHusi | Aen
peHus YaHUo
LNX1 (L mu {) AGcumccbl ONOPHBIX TOYEK IMHEApM3aLMKM CUrHana no4aBaeMoro Ha nepBbIi
(pyHKLUMOHaNbHbLIN 610K HOpManu3aumm U MmacwTabupoBaHus
00 Abcumncca HayanbHoro % Ot 000,0 go 099,9 0000 000,1
3HayeHus (B % oT
BXOAHOr0 curHana)
01 Abcuucca 01-ro yyactka | % Ot 000,0 go 099,9 0000 000,1 5.2
02 Abcuucca 02-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
18 Abcuucca 18-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
19 Abcumcca 19-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
LNY1 (L mn I:f =) Op,qVIHaTbI ONMOPHbIX TOYEK JIMHeapu3auun CurHasa nogaBaemMoro Ha ﬂepBblﬁ
(hpyHKLUMOHaNbHbLIN 6510K HOpManu3aumm U MacwTabupoBaHus
00 OpavHaTa HayanbHoro TEXH. OT MuHyc 9999 o 9999 0000 Mnaguwwii
3HaYeHus (curHan B eq. paspsia
TEXHUYECKMX eAuHMLax)
01 OpavHaTta 01-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnaguwwi
en. pa3psia
02 OpavHaTta 02-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnapwwun | 5.2
eq. paspsia
18 OpavHaTa 18-ro yyacTtka | TexH. OT MuHyc 9999 no 9999 0000 Mnaguwwit
eq. paspsiA
19 OpavHaTa 19-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwmwi
— en. paspsig
LNX2 (L nu E') Ab6cuucchl ONMOpHbLIX TOYeK NIMHeapu3aLuuM cMrHana nogaBaemMoro Ha BTOpom
(pyHKLUMOHaNbHbLIN 6/10K HOpManu3auum u MacwTabupoBaHusa
00 MapameTpbl aHanornyHsl
napameTpam HacTpPOViku 5.2
19 abCLMCC OMOPHBIX TOYEK
nNUHeapu3aLuu curHana
nofiaBaemoro Ha nepBbilii
610K
] 9
LNY2 (L n ':fE) OpAanHaTbl ONMOPHbLIX TOUYEK NIMHeapu3auMm curHana nogasaemMoro Ha BTopom
(pyHKLMOHaNbHbIN 6510K HOpManu3auum U MaclTabupoBaHUA
00 MapameTpbl aHanorMyHbI
napameTpamM HacTPOWKM 52
19 opAnHaT OMOPHbIX TOYEK
nnHeapu3aunm curHana
noJiaBaemoro Ha nepBbIii
6nok
r " .
CLHM (L L 1 /) Kanu6poBKa cUrHana noJaBaeMoro Ha nepBblit (PYHKUNOHAMNBHbIA GMOK
HOpManu3auuMm 1 MacTabupoBaHuUA
00 Kanunbposka Hyns TEXH. OT MuHyc 9999 o 9999
curHana 1-ro 6rnoka en. 5
01 KanubpoBka MakcMmyma | TeXxH. OT muHyc 9999 no 9999
curHana 1-ro 6noka en.
I ] . o
COR1 (L O 1) KoppeKuus curHana nogaBaeMoro Ha nepBbii PYHKLMOHanNbHbIN 610K
HOpManusauuvm n MaCLLITaGMPOBaHVIiI
00 Koppekuus curHana 1-ro | TexH. OT MuHyc 9999 o 9999 Mnaawwn Nuanumpyet PV=PV+A
6noka en. paspsan 3.8.
01 KoachpmumeHT TEXH. OT MuHyc 9999 o 9999 0000 Mnagwwi | 1 WHonumpyeT A
Koppekuum (cmelleHve) | en. paspsa
curHana 1-ro 6noka
r " .
CLI2(LL 1 E) Kanu6poBka curHana nogaBaeMoro Ha BTopoi (pyHKLIMOHaNbHbIN 610K
HOpManu3auuMm 1 MacTabupoBaHuA
00 Kanubposka Hyns TEXH. OT muHyc 9999 no 9999
curHana 2-ro 6noka en. 5
01 KanubpoBka MakcMmyma | TEeXH. OT muHyc 9999 no 9999
curHana 2-ro bnoka en.
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MpopgomxeHne Tabnuubl .1 - CBogHas Tabnuua napameTpoB uHgukatopa ATM-112
MyHKT MapameTp Eau- [Onana3oH nameHeHus 3HauveH. | WUar usme- MpumeyaHue
MEeHI0 HULbI napameTpa no- HeHus Pas-
n3me- ymor- aen
peHus YaHUIO
COR2 (E or E’) Koppekuus curHana nogaBaemMoro Ha BTOpon (pyHKLMOHaNbHbIN 610K
HOpManu3aumMu n MacliTabupoBaHusA
00 Koppekuusi curHana 2-ro | TexH. OT mMuHyc 9999 no 9999 Mnaawwn Muguumpyet
6roka en. paspsn 3.8.1 PV=PV+A
01 KoadhpuumeHt TEXH. OT MuHyc 9999 no 9999 0000 Mnaawwn Wuguumpyet A
Koppekumm (cmeLleHune) en. paspsn
curHana 2-ro 6rnoka
SYS (545) O6ume cuctemHble HacTpoiku
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTknto4eH
vHamKaTopa B CETH) oT cetu
01 CkopocTb 06MeHa 6ut/c | 0000 — 2400
0001 - 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400 0009 0001 B
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanm-ayT Kagpa 3anpoca OT1 0001 go 0200 0006 0001 B 1 TakT = 250 mMKC
B CUCTEMHbIX TaKTax
03 Kog nHaukaTopa n 73.37 CnyxebHasi
BepcuUs NporpaMMHoOro nHopmaLms
obecneveHust Kon 73
Bepcus 37
04 CeTeBoMW TMN yCTpOWCTBA 0 - Slave 0000 0001
1 — Master
05 Mepwuop onpoca 10-10000 mc 0100 0001
06 Tanm-ayT oTBeTa 10-10000 mc 0200 0001 > nepuopga onpoca
07 Anpeq onpaml/laaemoro OT1 0000 oo 0255 0000 0001
ycTponctaa 1
08 Homep peructpa onpa- OT1 0000 go 9999
LUMBaEeMOro yCcTpomcTea 0000 0001
1
0—INT
1-LONG
09 Twn gaHHbIX 1 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
10 ABpec onpaMBaemoro OT 0000 10 0255 0000 0001
yCTpouncTBa 2
Homep peructpa onpa- B.1
11 LUIMBAEMOro yCTPOMCTBa OT1 0000 go 9999 0000 0001
2
0-INT
1-LONG
12 Twvin AaHHbIX 2 2 - FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
Koppekuusi nokazaHum
13 [aryuka 5.1.6
TEPMOKOMMNEHCaLMN
SAVE (5Hut) CoxpaHeHne napameTpoB
00 CnyxebHas
nHdopMauns
01 3anuncb napameTpoB B 0000 4.7.6
3HEeproHe3aBUCUMYHO 0001 — 3anucatb
namsaTb
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MyHKT MapameTp Eau- [Onana3oH nameHeHus 3HauveH. | WUar usme- MpumeyaHue
MeHI0 HUUbI napameTpa no- HeHusA Paz-
nsme- ymon- aen
peHus YaHUIO
LOAD (L o H d) 3arpyska napameTtpos
00 Paspeluerve 0000
nporpaMMMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nonb3oBarensi 0001 — 3arpy3uTb
02 3arpyska 3aBOACKMX 0000 4.8
HaCTPOEK 0001 — 3arpy3uTb

* [Ans npaBWnbHOM MHAVKaLMW NapaMeTpoB € ceTh Heobxoammo B napameTtpe «Tun aHanoroBoro curHana» AIN1.00
n AIN2.00 BbicTaBuTb 3HadeHue «0000 — uHTepdencHbln BBOA», a Takke B napameTpe «KonmmyecTBO OKOH»
WND1.00 u WND2.00 BbicTaBuTb 3Ha4eHne 0001 — 1 okHo unu 0002 — 2 okHa.
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JlucT perucTpaumm nsmeHeHUn

Homepa nuctoB (cTpaHuL) Bcero
nmMcToB
Nam. B [JOKY- Ne Bxogsiwwmin Ne conpoBoxaato- Moan. [ara
MeHTe [OKYMeHTa Lero AoKymMeHTa n gata
N3me- 3awme- Ho-
HEHHbIX | HEHHbIX BbIX
. 59 58 ver. 73.37 CBM 10.07.2012
1.01 58 ver. 73.37 | lNpvBeneH B cooTBETCTBNE Jlykawyk | 21.08.2012
pucyHok b.1 P.O
1.02 58 ver. 73.37 | N3meHeH T1n cetesoro C.B.M 02.10.2012
pasbema
1.03 58 ver. 73.37 | VIameHeHO cogepxaHue C.B.M 22.01.2013

1.04 58 ver. 73.37 | MameHeHo koga 3akasa C.B.M 06.06.2013
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