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1. BBegeHue

HacTtosiliee pykoBOACTBO MO 3KChfyaTaumu npedHas3Ha4YeHo [Ans O3HaKoMMeHus noTpebutenen ¢
HasHayYeHneMm, MPUHLMNOM OEeNCTBUS, YCTPOWCTBOM, MOHTaXOM, 3KchnyaTaumen n obcnyxmBaHneM WHAUKaTopa
MukponpoueccopHoro UTM-10 (B aanbHenwem nuankatop ATM-10).

Mupgukatop NTM-10 umeeT ropmsoHTanbHoe pasmelleHne SNeMeHTOB nepeaHein naHenu, Bbicota umdp
CBETOANOAHOrO nHAankatopa — 14 mMm.

BHUMAHMUE | Mepen vcnonb3oBaHWeM U34enusi, NoXanynucra, 03HaKOMbTECh
C HacToSAWMM PyKOBOACTBOM MO 3KcnnyaTaumm nHagmnkatopa NTM-10.

MpeHebpexeHne Mepamn NPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb ﬂpVI‘-II/IHOVI TpaBMUpOBaHUA NepcoHana unun
nospexaeHnsa obopynosaHus!

B cBA3M c nocTtosiHHOM paboToit MO COBEpLUEHCTBOBAHUIO
usgenus,  NOBbILIAKLWIEN €ero  HagexHoCTb W ynyywaioLlei

XapakKTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHuA, He OTpaXeHHble B HacToAleM U3gaHnn.

COKpaLI.IeHMﬂ, NPpUHATBIe B AaHHOM pyKoBOACTBe

1. B HanmeHoBaHusaX napameTpoB, Ha pUCYHKaXx, npu Ll,I/ICprBbIX 3Ha4YeHNdaX N B TeKCTe NCNOJIb30BaHbI
cokpalleHusa n abbpesuatypsbl (M. Tabnvuy 1.1), o3Havarowme cnegyolee:

Tabnuvua 1.1 - CokpalyeHus n abbpesmaTypbl

Abbpesuatypa MonHoe HaumeHoOBaHune 3HauyeHue
(cumBon)

PV nnn X Process Variable Namepsiemas BenuunHa (KOHTpONuMpyembii un
perynupyembii napameTp)

Tt Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbli BBOA

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output [VCKpeTHbIN BbIBOA

2. B HammeHoOBaHUAX ypOBHeVI KOH(bl/II'ypaLI,VIVI MHOWKaTopa NPUHATLI cnegywwune 0003HaveHus, KOTOpble
COOTBETCTBYHOT 6yKBaM naTuHckoro andasuTta:
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2. HazHayeHue. PyHKUUOHANbHbIE BO3MOXHOCTHU

MupukaTtopsl UTM-10 npeactasnsioT cobon HOBLIW Kacc COBPEMEHHbIX YHUBEpPCarnbHbIX 0OHOKaHarbHbIX
LUMPOBbIX MHOUKATOPOB C AUCKPETHLIMU BbIXOAAMW.

Muankatop NTM-10 no3sonseT o6ecneunTb BbICOKYH TOYHOCTb U3MEPEHUS TEXHONOMMYECKOro napameTpa.
OmnudumenbHol ocobeHHocmblo wnHAnkaTopa WTM-10 aBnsieTcs HanuunMe TPEXypOBHEBOW TranbBaHWYeCKOM
n3onaumm Mexay Bxogamu, BbIXOAAMU U LeNblo NUTaHUS.

MHpukaTop npegHasHayeH Kak Ans aBTOHOMHOrO, Tak M Ansi KOMMMEKCHoro mcnonb3oBaHua B ACYTI B
3HepreTuke, MeTannyprum, XMaMmM4ecKkon, NULLEBON 1 APYrnxX oTpacnsx NPOMbILLIIEHHOCTM U HAPOAHOM XO3SICTBE.

UHOukamop UTM-10 npeOHa3Ha4YeH:

® AN U3MepPEeHUsi OOQHOro KOHTPONMPYEMOro BXOAHOro onsnyeckoro napameTpa (TemnepaTtypa, AaBneHue,
pacxog, ypoBeHb M T. n.), 06paboTkn, npeobpasoBaHns U OTOBPaXeHUs ero TeKyLlero 3Ha4yeHUs Ha BCTPOEHHOM
YyeTbipexpa3psaHoM Lmudposom gucnnee,

e vHAMKaTop paboTaeT kak YCTPOMCTBO CUrHanusauuy BbIXO4a M3MEpPSeMOon BXOOHOW BenuuMHbl 3a
yCTaBK1 cUrHanusaumm,

® perynnupoBaHns BXOAHOIo napaMeTpa no ABYXNO3MLMOHHOM 3aKOHY perynnpoBaHus,

e [PV YCroBWM 3aKka3a aHanoroBOro BbIXOA4A, MHAMKATOP (POPMMPYET BbIXOAHOM aHanoroBbI CurHan
ynpaBneHns BHELUHUM WCMOSMHUTENbHbIM MEXaHW3MOM B 3aBMCMMOCTW OT BblOpaHHON MaTemMaTuyecKon dyHKLmM
Unn pyHKLMN peTpaHCMnccuu,

® AN MHAMKaLMKM TEXHOMNOIMYECKOro napameTpa nony4yaemMoro no MHTepdency oT BHELLHUX YCTPOWCTB,

® VMeeT BO3MOXHOCTb WCMOMb30BaHWA BTOporo 6Gnoka obpaboTkm aHamoroBoro Bxoda AN npuema,
06paboTku, npeobpasoBaHMsA TEXHONOIMYECKOro NnapameTpa nory4aemMoro no NHTepdency oT BHELLHNX YCTPOWUCTB,

e uHAMKaTop hopmMpyeT curHambl TEXHOMOrMYecKon curHanusauum. Ha nepegHen naHenu uMMerOTcs
WHAMKaTOPbI ANS CUrHanu3auum TEXHONMOrMYECKN ONacHbIX 30H, CUrHanbl NPEBLILLEHNS (3aHWXKEHNS) perynmpyemoro
Unn n3mepsieMoro napameTpa,

e uvHaukatop MUTM-10 moxeT ucnonb3oBaTbCA B CUCTEMax CUrHanusauui, OnokMpoBOK M 3awuuT
TexHorornyeckoro o6opyaoBaHus.

Cmpykmypa uHOukamopa UTM-10 nocpedcmeoM KoHghucypauyuu moxem 6bimb
uU3MeHeHa makumM obpa3oMm, 4ymo mo2ym O6bimb peweHbl criedyrouue 3adayu

asmomamu3ayuu:
v ilamepuTtenb-MHAnKaTop 04HOro napameTpa C CMrHanu3aumein MUMHMMyMa n Makcumyma
v YCTpPOWCTBO CUrHan13auum, AByX- UMn TPEXNO3ULNOHHbBINA pPerynstop
v CucTeMbl UndpoBOM UHANKALIMM TEXHONMOMMYECKMX NapameTpoB
v YpaneHHble yCTpoCTBa CBSA3N C 0GBHEKTOM U MHAUKaLMEN
v TepputopuansHO pacrnpeaeneHHble U nokanbHble CUCTEMbI YNpaBreHus
v’ YpaneHHbIn c60p JaHHbIX, AUCNETYEPCKUIA KOHTPOSb, YpaBreHe NpouM3BoACTBOM
v MlnaukaTop napameTpa nepegaBaemMoro no nHtepdericy.

BHyTpeHHAs nporpammHas namatb nHaukatopa WTM-10 copepxuT Gonbluoe KONMMYeCcTBO CTaHOapPTHbIX
DYHKUMIA HEOOXOAMMBIX ANt YNpaBneHnss TEXHONOrMYECKMMM NpoLeccaMm 1 peleHns 6onbLUMHCTBA UHXEHEPHBIX
NpVKNagHbiX 3a4aYy, HanpyMMep, Taknx Kak:

e CpaBHeHMe pesynbTaTta npeobpasoBaHMs C yCTaBkaMW MUWHUMYM W MaKCUMyM, W CUrHanusaumio
OTKITOHEHMUN,

e nporpammHas kKannbposka KaHana no BHeLHeMy 06pa3LoBOMY MCTOYHMKY aHarIoroBoro curHana,

e LUndpoBas punbTpaumus (Ans ocnabneHns BNUSHUS NPOMbILLNEHHbLIX MOMEX),
npeobpasoBaTens BXOQHOMO CUrHana pasHbiMyY MateMaTU4eCKUMu yHKLMaMN,

KYCOYHO-NVHEHas UHTEPNONAuMsa BXOAHOro curHana no 20-tm Toukam,

mMaclTabvpoBaHue LKansl 3MepsemMoro napameTpa,

KOHpuryprpoBaHue normkm paboTbl BbIXOOHbLIX ANCKPETHBIX YCTPOWCTB,

peTpaHCMMCCHA BXOAHOIO aHanoroBoro napamMeTpa Ha aHanoroBbIv BbIXO4 YCTPOWCTBA (B Cryvae 3akasa
onuuu aHanorosoro Bbixoga AO) n MHoroe Ap.

Mupukatop UTM-10 KoH(urypupyeTcst Yepe3 nepefHiol naHens npuvbopa unm 4Yepes ranbBaHUYECKU
pasgeneHHbin HTepdenc RS-485 (npotokon ModBus), 4to Takke no3BonsieT ucnonb3oBaTb NpPUOop B Kayectse
yOaneHHoro yCTporcTBa nNpu paboTe B COBPEMEHHbIX CETSIX ynpaBneHust u cbopa nHgpopmaumm.

MapameTpbl koHUrypaumm mHamkatopa MTM-10 coxpaHsaTCa B 9HEProHe3aBUCUMOM Namsatu 1u npubop
cnocobeH BO30OHOBWTL BLIMOMHEHWE 3a4ay ynpaBrieHWs Mocre npepbiBaHus HanpshkeHus nuTaHus. batapes
pes3epBHOro NUTaHWs He UCMONb3yeTCs.

UnaukaTtop UTM-10 moxeT narotaBnmBaTbCA NO MHAUBUAYANbLHOMY TEeXHUYECKOMY 3afaHuIO AnA
BbINOMHEHUA KOHKPETHON TeXHONMOrM4Yeckom 3agayu.




3. TexHUYeCKMne xapakTepucTmku

3.1 AHanoroBbI BXOOHOM cUrHan

Tabnuua 3.1 - TexHUYeckme xapakTepUCTVKM aHaI0roBOro BXO4HOIO curHana

TexHMYeckas xapakTepucTuka

3Ha4yeHue

KonunyecTtBo aHanorosbIx BXOAOB

1

Twun BXOAHOrO aHanoroBoro curHana

YHudmupmposaHHblie (TOCT 26.011-80)
[MOCTOSIHHBIN TOK:

ot 0 MA go 5 MA

ot 0 MA oo 20 MA

oT 4 MA oo 20 VA

HanpspkeHne nocTosiHHOro Toka:
ot0Bao10B

ot 0 MB oo 75 mB

ot 0 mB go 200 mB

ot0Bpoo2B

TepmonpeobpasoBaTenu conpoTvenennn JCTY 2858-94
TCM 50M, W44,=1,428, oT mmHyc 50°C go nntoc 200°C

TCM 100M, W0=1,428, ot muHyc 50°C go nntoc 200°C

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

TCM 5001, W100=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 1000, W10=1,391, Pt100, ot mmHyc 50°C go nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapbl no ACTY 2837-94
(FOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C po nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMM10 (S), ot 0°C go nntoc1600°C
TNP (B), ot 0°C po nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

PaspeLuatowasi cnocobHoctb ALIM

16 paspsgos

Mpegen gonyckaemon OCHOBHON NpuBegeHHOM <0,2%
NOrpeLIHOCTU N3MEPEHNSI BXOAHbBIX NapameTpoB
TOYHOCTb MHAMKALUN 0,01 %

Mpenen gonyckaemow 4ONONHUTENBHOW NOrpeLLHOCTH,
BbI3BAHHOW M3MEHEHNEM TeMnepaTypbl OKpyXatoLLen
cpegabl

<0,2%/10°C

[Mepuop n3amepeHusi, He meHee

0,1 cek

[anbBaHW4eckas pasBA3ka aHanorosoro Bxoga

Bxoa ranbBaHNYeCKU N30MPOBaHbI OT BbIXOAOB M OCTallbHbIX
Lenen, HanpshkeHue ranbBaHn4Yeckon passsaskn He meHee 500 B

lMpumeyaHus.

1. Bxod undukamopa UTM-10 moxxem 6bimb cKoHGbu2ypuposaH Ha ModkrveHue mobo2o muna damyuka.

2. BoamoxHo koHgbuzypuposaHue obpabomku exo0Ho20 cueHana Al no dsym aneopummam (nepebil u
8mopoli yHKUUOHasbHbIU b5I0OK HOpManu3dayuu u MacwmabuposaHusi), U Kak pe3ynbmam rpedcmassieHusi 08yx

pasHbix hopm 8xo0H020 napamempa PV1 u PV2.

3. lNpu 3aka3e exoda muna mepmMmonapa, 8 kayecmee exoda memrepamypHOU KOppeKyuu (KomrneHcayuu
mepmo-3/JC c80600HbIX KOHUO08 mMepMorapkl) UCronb3yemcs 0amyuk memnepamypbl, KOmopbil Haxodumcsi Ha

KB3 (kpome Kb3-8-14).




3.2 AHanoroBbIN BbIXOQHOW cuUrHan

Tabnuua 3.2 - TexHUYeckve XxapakTepucTkm YHUULIMPOBAHHOIO aHanoroBoOro BbIXOAHOMO CUrHana

TexHMyeckas xapaKTepucTuka

3Ha4yeHune

KonunyecTBo aHanoroBbIX BbIXO40B

1 (npn ycnosumu 3akasa onuyuy aHanoroBoro Bbixoga)

Twun BbIXOAHOIO aHanNoOroBoro curHana

YHudmumposaHHblie (FTOCT26.011-80)
[MOCTOSIHHBIV TOK:

O1 0 MA oo 5 MA, RH <2000 Om

Ot 0 MA oo 20 mA, RH = 500 Om

Ot 4 MA go 20 mA, RH < 500 Om

Pa3speatowias cnocobHoctb LIAM <0,0015 %
Mpenen gonyckaemon OCHOBHOM NpUBEAEHHOW NOrpeLlHoOCTy <0,2%
(hOpPMMPOBaHMS BbIXOAHOIO CUrHana nocre kanubpoBku

[ononHuTensHas NorpeLlHoCcTb hopMNPOBaHNSA BbIXOLHOMO <01%

CUrHana ot "SMeHeHua ConpoTuUBNEHNA Harpy3ku

Mpegen gonyckaemow 4ONONHUTENbHOW NOrpPeLLHOCTH,
BbI3BaHHOW M3MEHEHMEM TeMrnepaTypbl OKpyXatLlen cpeqbl

<0,2%/10°C

[anbBaHW4eckas pa3BA3Ka aHarioroBoro Bbixoaa

Bbixoa ranbBaHWYEeCKN N30NMPOBaHbl OT BXOAOB M OCTarbHbIX
Lenen, HanpshxeHne ranbBaHNYeckon pa3Bsi3ki He meHee 500 B

3.3 ucKpeTHble BbIXOAHbIe CUrHanbI

3.3.1 TpaH3nCTOPHbIN BbIXOA, NPX HaNIM4YMK B 3aKa3e KIeMMHO-6JT04HOro

coeauHutensa Kb3-16-13

Tabnuua 3.3.1 - TexHu4eckne xapakTepucTukm AUCKPETHbIX BbIXOAHbBIX CUrHaNoB. TpaH3UCTOPHLIN BbIXO4

TexHU4ecKas xapakrepucTuka

3HauyeHue

KonnyecTBo AMCKPETHBIX BbIXOAOB

2

Tun BbiIxoga

OTkpbiThivi konnektop (NPN TpaHsucTopa)

MakcumanbHoe HanpskeHve KOMMyTauum

< 40 B noCcTosiHHOro TOKa

MaKkcMmarnbHbIN TOK Harpy3ku Kagoro Bblxoaa

<100 vA

[anbBaHWYeckas pasBsidka QUCKPETHbIX BbIXOO0B

Bbixoabl cBsi3aHbl B rpynny U3 ABYX BbIXOAOB U
ranbBaHUYeCKN N30NMPOBaHbl OT APYrMX BbIXOAOB U
ocCTanbHbIX Lienen

CwrHan norunyeckoro "0"
CwurHan normyeckon "1"

PaSOMKHyToe COCTOsAAHME TPaH3UCTOPHOIO KIo4a
3aMKHyT09 COCTOsAAHNE TPaH3UCTOPHOIO Krko4a.

Bug Harpysku

AKTMBHAS, UHAYKTMBHAS

HanpshkeHne BHELHero MCTOYHMKA NUTaHns

HectabunusmposaHHoe, (20-40)B noctosiHHOro TokKa

3.3.2 PenenHbIN BbiXxoAd, NPU HaNU4YUM B 3aKase KNeMMHO-0MOYHOro coeguHuTens

c pene Kb3-17P-01

Tabnuua 3.3.2 - TeXHNYECKME XapaKTEPUCTUKM ANCKPETHbLIX BbIXOAHbIX CUrHANoB. PenemnHbivi BbIxoq,

TexHM4eckasa xapakTepucTuka 3HaveHune
KonunyecTBo AMCKPETHbIX BbIXOA0B 2
Tun BbIXOAA [MepeknioyarLime KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMyTaLun nepeMeHHoro 220B
(aencrBytoLLee 3HaYeHMe) MM NOCTOSIHHOIO TOKa
MakcumanbHbIN TOK Harpy3ku KaXkgoro Bbixoga <8A

CwrHan noruyeckoro "0"
CwurHan normyeckon "1"

Pa3OMKHyT06 COCTOSAAHNE KOHTaKTOB pene.
3aMKHyToe COCTOsiHNE KOHTaKTOB pesie.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

MakcmmansHoe noTpebrneHne (06mMoToK pene) AByX
BKITIOYEHHbIX KAaHaNoB OT BHELUHEro NCTOYHUKA NOCTOSIHHOIO
Toka 24B

40 MA

HanmeeHMe BHeELIHero UCTOMHUKa NnuTaHunsa

HecTtabunuanpoBaHHoe, (20-28)B nocTosiHHOro ToKa

3.3.3 Bbixoa — TBepaoTenbHOe (He MexaHM4YecKoe) pene, Npy HanNM4YnMmM B 3aKase

KNeMMHO-0T0YHOro coeauHUTENA ¢ TBepaoTenbHbimu pene K63-17K-01
Tabnuua 3.3.3 - TexHnYeckre xapakTepUCTUKM ANCKPETHBIX BbIXOAHbIX CUrHanoB. Bbixog — TBepAoTENbHOE pere.

TexHU4YecKaa xapaKTepucTmka 3HauyeHue
KonnyecTBo AMCKPETHBIX BIXOLOB 2
Tun BbIxoda 3amblKatoLLMe KOHTaKTbl pene
MakcumanbHoe HanpsKeHMe KOMMYTaLun NepeMeHHOro 60B makc.

(aencrBytoLLee 3HaYeHne) MM NOCTOSHHOIO TOKa

MakcumanbHbIn Tok Harpysku Kaxgoro Bbixoga

<1 A (AC) nepemeHHOro Toka,
< 1 A (DC) nocTosiHHOro Toka

CwrHan noruyeckoro "0"
CwurHan nornyeckoin "1"

Pa3OMKHyT06 COCTOsAAHNE KOHTaKTOB pene.
3aMKHyTO€ COCTOAHNE KOHTAKTOB perie.

Bug Harpysku

AKTUBHAS, UHAYKTMBHAS

MakcumanbHoe noTpebneHne YeTbipex BKIHOUYEHHbIX KaHanoB
OT BHELUHEro MCTOYHMKA NOCTOSIHHOIO ToKa 24B

40 MA

Hal'lpﬂ)KeHI/Ie BHELWIHEero UICTO4HuKa nuTaHua

HectabunusmposaHHoe, (20-28)B nocTosiHHOro TokKa




3.3.4 ONTOCMMUCTOPHbLIN
coeAMHUTENsA C ONTOCUMMUCTOpA

Tabnuua 3.3.4 - TexHU4eckne xapakTepucTmkm

BbIX0A, NPY HaNN4YMKn B 3aKa3e KNeMMHO-6/104MHOro
mu KB3-17C-01

JAUNCKPETHbIX BbIXOOHbIX CUrHasoB. OI'ITOCVIMVICTOprIVI BbIX0[

TexHU4ecKasa xapakrepucTmka

3HauyeHue

KonunyecTBo AMCKPETHBIX BbIXOA0B

2

Tun BbiIxoga

ManoMoLLHbI ONTOCMMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEeBOro HanpskeHus dasbl NO3BONSET BKIOYATL HarpysKy
TOMBKO MNPV MUHUMAIIEHOM HaNPSHKEHNN Ha Hew
(NpepoTBpallaeT co3gaHve NoMex B ceTn)

MakcvmanbHoe HanpsixeHe KOMMYTaLUn NepeMeHHOro
(OevicTBytloLiee 3HAYEeHWE) UMW NOCTOSIHHOTO ToKa

He 6onee 600B nepemeHHOro Toka

MakcmmanbHbIN TOK Harpy3ku Kaxaoro Belxoaa

- He Bonee 50 A

- B UMNYJNbCHOM pexume YactoTon 50 'y ¢ AnnTensHOCTbIo
umnyneca He 6onee 5mMc—go 1 A

- MUKOBBIN TOK NEepPerpy3kun ¢ AnNUTenbHOCTbIO nMnynbca 100
MKC 1 yactotor 120 umn/c —go 1 A

CwurHan norudeckoro "0"
CwurHan normyeckon "1"

OTKmMOYEHHOe COCTOsIHME onTtocMMumncTopa.
BkntoyeHHoe cocTosiHue onTocMMucTopa.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

MakcumanbHoe I'IOTpBGI'IBHVIe YeTblpex BKIo4e
OT BHELLUHEro MCTOYHMKA MOCTOSIHHOIO Toka 24B

HHbIX KaHanos | 40 mMA

HanmeeHMe BHELWIHEero UICTONMHUKa NuTaHuna

HecTtabunuanpoBaHHoe, (20-28)B nocTosiHHOro ToKa

3.4 NocnepoBaTenbHbIN nHTepchenc RS-485

Tabnuua 3.5 - TexHn4eckme xapakTepUCTUKL NocregoBaTenbHoro nHtepderica RS-485

TexHU4ecKas xapakrepucTuka

3HaueHune

KoHdurypauumm cetu

MHoroTo4eyHas

Konunyectso npubopos

32 Ha 0JHOM CErmeHTe

MakcumanbHasa anvHa nuHum B npegenax
OQHOro cermeHTa cetu

1200 meTpoB

KonunyecTBo akTMBHbIX nepegaryvmkoB

1

[nana3oH ceTeBbIX agpecoB 255

CkopocTb 0OMeHa/gnnHa NMHUKM CBA3N 62,5 kout/c 1200 m

(3aBUCKMMOCTb 3KCMOHEHLUManbHas): 375 kbut/c 300 m
2400 kbut/c 100 m
10000 kbuTt/c 10m

lpumeyaHue. Ha ckopocmsix obmeHa cabiwe 115 kbum/c pekomeHOyemcsi
UCob308amb 3KpaHUPOBaHHbIE 8UMbIE napbl.

Tun npuemonepenaTt4ynkoB

OnddepeHumanbHbIn, NOTeHUManbHbIn

Bun kabens

BuTasi napa, skpaHvWpoBaHHasi BUTasi napa

[anbBaHM4eckasi pa3Bsi3ka

MHTepderic ranbBaHN4Yeckn N30NMpPoBaH OT BXOOOB-BbIXOLAOB M OCTarnbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

Onsa KOHCbI/IprVIpOBaHVIﬂ nHaukaTopa, Ana ucnonb3oBaHUA B Ka4ecTee

yOaneHHoro yCTpoWcTBa Npu paboTe B COBPEMEHHbBIX CETAX YNPaBreHns 1
cbopa nHpopmaumu (Npuema-nepeaadn KOMaHa v AaHHbIX)

3.5 dnekTpnyeckne gaHHbIe

Tabnuua 3.6 - TexHU4YEeCKME XapaKTEPUCTUKIN INIEKTPONUTAHUS

TexHU4YecKas xapakrepucTuka 3HayeHue

dnekTponuTaHve ot 12B po 30B

MoTpebnsembin Tok <150 MA

3almTa aaHHbIX EEPROM, cerHetoanektpuyeckass NVRAM

MopgkntoyeHue Yepes knemmbl KBE3
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3.6 Kopnyc. YcnoBusa akcnnyatauum

Tabnuua 3.7 - YcnoBus akcnyaraumm

TexHU4ecKasa xapakrepucTuka

3HauyeHne

Kopnyc (BxLLXI):

LLIMTOBOE MCMOJSHEHME
48 x 96 x 162 MM

MoHTaxHasi rny6uHa

170 MM max

Bbipes Ha naHenu

45"0F % 92708 M

Temnepatypa oKpyxatoLen cpepl

oT MmHyc 40 °C go 70 °C

PeKomer,yemaﬂ Temnepartypa

To xe

Knnmartumyeckoe ucnonHeHme

ucnonHexue rpynnel 4 cornacHo FOCT 22261, Ho ansa paboTkl Npu TemnepaType
oT MuHyc 40 °C go 70 °C

ATmocdepHoe faBneHne

ot 85 go 106,7 kla

Bubpauus

ncnonHeHne 5 cornacHo FOCT 22261

NomeLleHne

3aKpbITOE, B3PbIBO-, no>Kapo6e30naCHoe.

BO3,EI,yX B NOMeLLEeHNN He O0JDKEeH coaepXXaTb Nblin 1 NpUuMecu arpeCCUBHbIX
napoB U ra3os, BbI3blBAKOLLNX KOPPO3NIO (B HYaCTHOCTW: ra3os, coaep>alinx
CEepPHUCTbIE COEOUHEHUA Unn aMMVIaK).

MonoxeHne Npu MoHTaxe Jlro6oe
CTteneHb 3awmTbl 1P30;

KneMmHo-6ro4Hoe coeanHerne IP20 no FOCT 14254-96
Bec, He Gonee <330r
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4. KOMNNEeKTHOCTb NOCTaBKM

4.1 O6bem nocTtaBku MHamnkatopa UTM-10

Tabnuua 4.1 - O6beM noctasku nHavkatopa NTM-10

O603Ha4eHne HaumeHoBaHue ch;l_g:e- MpumeyaHne
MPMK.421457.408 MHavkaTop mukponpoueccopHbin UTM-10 1 CornacHo 3akasa
KoMMNMeKT MOHTa)HbIX 3aXXKMMHbIX 31TEMEHTOB 1 YcTaHaBnvBaeTcs Ha koprnyce
VHAMKaTOopa
NMPMK.426419.014 KnemmHo-6no4YHbIn coeanHuTens KB3-8-14-0,75 * 1 WT. Nno oTAENnbLHOMY 3akasy
NMPMK.426419.113 KnemmHo-6no4HbIn coeanHuTens KB3-16-13-0,75 * 1 WT. No oTAENbLHOMY 3aKasy
MPMK.426419.151 KnemMHo-6no4HbIi coeguHutens Kb3-17P-01-0,75 * 1 WT. N0 OTAENbLHOMY 3aka3sy
MPMK.426419.152 KnemmHo-6no4YHbIn coeanHutens KB3-17C-01-0,75 * 1 WT. No oTAENbLHOMY 3aKasy
NMPMK.426419.153 KnemmHo-6no4yHbIn coeanHutens KB3-17K-01-0,75 * 1 WT. N0 OTAENbLHOMY 3aKasy
MPMK.421457.408 1C Macnopt 1 1 WwT. no 3akasy
MPMK.421457.408 P3 PykoBoacTBo Mo akcnnyataumm 1 1 ak3emnnsp Ha 1-4
VHAMKaTOpa npu NocTaBke B
OfVH agpec
236-332 Pblyar MOHTa)HbIN ANs KNeMMHO-61104HbIX * 1 pblyar Ha OAMH KNEMMHO-
coeanHuTenen ONOYHbIA COeauHUTEND
* nocTaBnsieTcs Nno oTAenbHOMY 3akasy
4.2 Mopenu uiaukatopa UTM-10
O603HayeHue npu 3akase: NUTM-10-AA-C-DD-U,
roe:
AA - ko[ BXOOHOrO KaHana:
01 - yHnduumpoaHHbIi oT 0 MA o 5 MA 12 - TCIN 1000, W100=1,391, oT muHyc 50°C go 650°C
02 - yHndnumpoBaHHbii ot 0 MA go 20 MA 13 - TCM rp.21, oT MuHyc 50 o 650°C
03 - yHUMLMpoBaHHbI OT 4 MA 10 20 MA 14 - Tepmonapa TXA (K), ot 0°C go 1300°C
04 - yHndpmumpoBaHHbii ot 0 B ao 10 B 15 - Tepmonapa TXK (L), ot 0°C go 800°C
05 - Hanpskerme ot 0 MB fo 75 mB 16 - Tepmonapa TXKK (J), ot 0°C go 1100°C
06 - HanpskeHue oT 0 MB go 200 mB 17 - Tepmonapa TXKH (E), ot 0°C go 850°C

07 - HanpskeHue oT 0 B o 2B

08 - TCM 50M, W1¢p=1,428, oT muHyc 50 °C go 200°C
09 - TCM 100M, W400=1,428, ot muHyc 50°C go 200°C
10 - TCM rp.23, ot muHyc 50 °C go 180°C

11 - TCMN 5001, W100=1,391, ot MmuHyc 50°C go 650°C

18 - repmonapa TIM10 (S), ot 0°C go 1600°C
19 - repmonapa TIP (B), ot 0°C go 1800°C
20 - tepmonapa TBP-1 (A-1), ot 0°C go 2500°C

MpumeyaHue: npu 3akase npubopa ¢ BXOAHbIMM curHanamu ot Tepmonap TIM-10, TMP, TBP-1 npubop mnsrotasnmearTcs Mo
oTAenbHOMY 3akasy M nocrnegyrolas nepecTporika Ha Apyrne Tumbl BXOAHbIX CUrHanoB NMpoVM3BOAMTCS! TONMbKO Ha MpeanpuUsiTum-
nsrotoBuTerne.

C - KOf, BbIXOAHOMO aHanoroBoro curHana: 0 — Moayrb aHanoroBoro Beixoga oTcyTcTByeT, 1 - 0-5 MA, 2 — 0-20 MA, 3 — 4-20 MA.
DD - vcnonHeHve KneMmMHO-6104HOro coeanHuTens:
0 — KB3 oTcytcTBYET
0,75 — KB3-8-14 - TONbKO YHU(PMLIMPOBAHHLIN BXOA/BbIXOA, HET AUCKPETHbIX BbIXoA4oB!
T0,75 — Kb3-16-13
P0,75 — KBE3-17P-01
C0,75 — Kb3-17C-01
K0,75 — KB3-17K-01
OyKkBa COOTBETCTBYET TUMY ANCKPETHbLIX BEIXOAOB U TUMY COEANHUTENS:
T — TPaH3UCTOPHBIN,
P — peneiHbin,
C — CUMMUCTOPHBIN,
K — TBEpaoTensHoe perne.
Lindpa coorBeTcTByeT AnuHe coeauHutenbHoro kabensi KB3 B MeTpax M npu 3aka3e MOXET OTNnM4yatbCcsi OT
Mcnonb3yemMomn no-ymonyanuo — 0,75 m.
KB3 3aka3blBaeTcs OTAENbHO U B CTOMMOCTb Npubopa He BXOAUT.
U — HanpspkeHre nuTaHus: 24 — 24B NOCTOSAHHOIO TOKa.
BHumaHue! [Mpu 3akase npubopa HeobxoAMMO ykasbiBaTb €70 MOMHOE Ha3BaHWe, B KOTOPOM MPUCYTCTBYHOT TUMbl
aHaroroBoro Bxoga, aHanorosoro Bbixoga v tun Kb3.

Hanpumep, 3aka3aHo usdenue: UTM-10-09-2-P0,75-24

pn 3TOM M3roTOBNEHWMIO U NOCTaBKe NOTPEOUTENIO NOANEXUT:

1) ogHOKaHanbHbI MUKPOMPOLIECCOPHBIA HAukaTop MTM-10,

2) Bxop aHanorosbin Al kog 09 - TCM 100M, W100=1,428, oT muHyc 50 °C go 200°C,
3) Bbixog aHanorosbii AO koa 2 — ot 0 MA go 20 MA,

4) KB3-17P-01 ¢ agnnHow coegnHutensHoro kabens 0,75 m,

5) HanpsixeHue nuTaHus npudopa 24B NOCTOsIHHOrO TOKa.
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5. YcTpoucTBO M NnpuHUMN padoTbl

5.1 KoHcTpyKuua npubopa

Mupukatop UTM-10 ckoHCTpynpoBaH no 61104HOMY MPUHLIMMY W BKIOYAET:

® M11acTMacCcoBbIN KOPMYC,

e (bpoHTanbHbIN 610K NnepegHen naHenu ¢ anemeHTaMmm obcnyxmBaHus (KnaBnaTypomn) U UHAMKaLuu,

e C3aAM vHOMKaTop MMeeT OfoK € pasbeMoM Ans MOAKMIOYEHUS KNeMMHO-604YHOro coeaunHuTens,
npefHasHayYeHHoro Ans NOAKMIYEHNS BHELLHMX BXOAHBIX, BbIXOAHBIX Lienen n nutaHus npubopa.

5.2 NepegHAn naHenb npubopa

Ona HabniogeHnss 3a TexHomoruyeckum npoueccoMm uHaukatop WTM-10 obopynoBaH akTMBHbIM
YyeTbipexpa3psaaHbiM LMdpoBbIM AUCNeemM AN OTOOPaXeHUs U3MepsemMon BENUYUHBLI U pesynbTata obpaboTku
yHKUMOHanNbHbIX ONOKOB, HEO6XOAMMBIM  KONMUMYECTBOM  KMaBull  OBCMYXUBaHWA W CUrHanM3auMOHHbIX
CBETOAUOLHBIX MHOUKATOPOB AN Pasfny4YHbIX CTaTYCHbIX PEXUMOB U CUrHanoB. BHelwHwi Buag nepegHern naHenm
nHgunkaTopa NTM-10 npuBeaeH Ha pucyHke 5.1.

Lindposon
avcnnen
npubopa

<
O | ——— e
Q. CeeToanogHble
- VHAMKaTOpbI
> MAX, MIN
CBeToanoaHbI g
VHAMKaTOP
MHTepdbenca

CsetoanoaHbie i Knasuwm
nHaukatopsbl K1 i nporpammmpo-
n K2 i BaHus

PucyHok 5.1 - BHewHul eud nepedHel naHenu uHOukamopa UTM-10.

5.3 HasHauyeHune uudpoBoro gucnnes nepegHen naHenm
LincbpoBon gucnnen nepegHen naHenu mHgunkatopa NTM-10 B pexume PABOTA uHaMumpyeT 3HayeHune
n3MepsieMoii BENUYMHBI, N BbIXOA, OAHOIO M3 (OYHKLMOHAmNbHbIX 6rOKOoB.
B pexvme KOHOUTYPUPOBAHWE wumndposBon gucnnen WHAMUMPYET YpPOBEHb KOHMrypauuw, 3aTem
HOMEp MyHKTa MEHI0, 3aTeM MUrasi 3Ha4eHne napameTpa BbIGPAHHOMO MyHKTa MEHIO.
5.4 HasHayeHMe cBeTOAMOAHbLIX UHOUKATOPOB

e Nnankatop MAX CeetuTCcsa (MuraeT), ecnu 3HavyeHne M3MEPSIEMON BEMWYMHBLI, COOTBETCTBYHOLLIErNO KaHana,
npeBbILaeT 3Ha4YeHNe YCTaBKM CUrHanu3aumm oTknoHeHns MAX.

e UngukaTtop MIN CeeTutcsa (MWraeT), ecin 3HauyeHne U3mMepsieMon BENUYMHBLI, COOTBETCTBYHOLLEro KaHana,
MeHbLUe 3HaYeHUs YCTaBKW CUrHanmsaumnm oTknoHeHmst MIN.

e UhpukaTop K1 CBeTunTCH, €cnu BKIMOYEH NepBbii ANCKPETHBIN Bbixog DO1.
e UhgukaTtop K2 CeeTutcs, ecnu BKMYEH BTOPON AUCKPETHbIN Bbixog DO2.

e UnpukaTop IHT MuraeT, ecnu nNpoucxoamT nepenada AaHHbIX N0 MHTePdENnCHOMY KaHamy CBs3u.
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5.5 HasHa4yeHue kKnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [O]

KnaBuwa "6onbLe". Mpn KaxgoMm HaxaTum 3TOW KNaBULLM OCYLLECTBISIETCS yBENUYeHue
3Ha4YeHns un3MeHsemoro napametpa. [lpu yaepxuBaHuM STOW KMaBULWIM B HaXaTom
MOSIOXKEHUN yBENMYEHME 3HAYEHMI NMPOUCXOLAUT HEMPEPLIBHO.

Knasuwa "MeHbLe". [pn KaxXaoM HaxaTum 3TOM KraBuLIWM OCYLLECTBASETCA YMeHbLUeHne
3HayeHUss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULIM B  HaXXaTOM
NOSIOXKEHUN YMEHbLUEHNE 3HAYEHUI MPOUCXOOUT HEMPEPLIBHO.

KnaBvnwa npegHasHavyeHa Ans Bbl30Ba MEHK KOHdMUrypauum, Ons NOATBEPXKAEHUs
BbIMOMHAEMbIX OEeNCTBMA UNu onepauun u Ana  ¢ukcaumm BBOAUMbBbIX 3Ha4eHUN.

Hanpumep, noaTBepXaeHWe Bxo4a B PexXuMm KoHdurypauuu, dukcaums BBEOEHHOro

3Ha4YeHna naMeHaemMoro napameTpa u 1.4.

5.6 CTpykTypHasa cxema nHaukatopa UTM-10

Al - on.quoil MaHenb MHOUKauumn
nsmepsieMbIi 1 ™| u knaBsuatypsbl
KOHTPOSIMpyeMbIi / Bl
napameTp

M M KPO- AO - aHanoroBbIf BbIXOA,
F——— KOHTPONNEP peTpaHcMuccUm (onums)
=248 / ™

r— - anropuTm 06paboTkn BXOAHOIO

i curhana DO1-guckpeTbiv Bbixoa 1,
MNocnepoBartenbHbIN ) T
nHTepcheiic RS-485 K;(s;cjt;mrypaum vsmeputensHoro | | / || paGoratouwwmit no ]
KOHq)VlrylepOBaHVIe, | / | | COOTBETCTBYHOLLEUN JTOTUKE
npuem-nepeaava - paGoTbl
KOMaHA U AaHHbIX o
DO2-guckpeTbiv BbIXoA 2,
TemnepaTtypHas - | | / | »| paGoTarowpmit no
Koppekuus xononHoro COOTBETCTBYIOLLEN NOrmKe
cnas Tepmonap — padoTbI

PucyHok 5.2 - CmpykmypHasi cxema uHOukamopa UTM-10

5.7 ®dyHKUMOHaNbHasa cxema niaukatopa UTM-10

UHTepdeiic
MODBUS

_——_——_y____
| Moaynb |
:ceTeBoro obmeHal

e ——
lMHTepd)eﬁc ﬁ _______ onuwma_ _ _ _ _ _

M |
®yHKLMOHANBHBI PVA1 | ®opmupoBatens
_p: G110k Hopmanusaumuu PV; V2 > I'| ananorosoro BhIxopa AOQ
1 MacLwTabupoBaHus > |
1
Bnok
onepaTMBHOro
Al R Py ®yHkuvona- |F1 | YMPaBneHus un
PV2 [nbHein 6ok 1 KoHcurypauum Jlornyeckui 6nok DO1
- YCTPONCTBO
»| cpaBHeHus
- CUrHanusaTop
DyHKLMOHANbHbIV PV1
6nok HopmanuaaLum PVZ ;/Z‘DVHK'-}”OH&" E. DO2
> 1 macwTabuposaHns ?| |=4&inbHbIn 6ok 2
2
T WHTepdeic ﬂ l

OkHoO oToGpaxeHus 1

i OKHO oTOGpaxeHus 2

PucyHok 5.3 - @yHkyuoHanbHasi cxema uHOukamopa UTM-10
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5.8 MNpuvHUMN pa6oTbl MHAKMKaTopa UTM-10

Mupukatop NTM-10, CTpyKTypHas cxema KOTOpPOro npuBedeHa Ha pucyHke 5.2 n dyHKUMOHanbHas Ha
pucyHke 5.3, npeacTtaenset cobol yCTPOMNCTBO M3MEPEHUs 3HAYeHUs OOHOro BXOAHOrO napameTtpa, obpaboTku u
npeobpa3oBaHXs ero B ABYX pPasHbIX LLKanax. To eCTb, OANH BXOAHOW CUrHaN MOXHO NoAasaTh Ha NepBblii U BTOPOWN
dYHKUMOHanbHBIM  6MOK  HOpManu3auMm ¥ MacwTabupoBaHWs C  pasHbIMKM - KanubpoBkamu, Tunamy LUKan,
napameTpamu fnvMHeapusaumMn n T.n. 3Ty YHKUMIO MOXHO MCMONb30BaTb, Hanpumep, Ans U3MEPEHUs YPOBHSA U
obbema no ogHOM BXOQHOW BEMUYMHE.

WMupukatop WUTM-10 pabotaer noa  ynpaBneHUWEM  COBPEMEHHOrO,  BbICOKOMHTErPUpPOBaHHOMO
MukpokoHTponnepa RISC apxutekTypbl, U3roTOBMEHHOrO MO BbiCOKOCKopocTHOWM KMOI TexHonorunm ¢ HU3Kum
3HepronoTpebneHvem. B nocToAHHOM 3anoMuHatoLweM yCTpONCTBE pacnonaraetcs 6onbluoe KONMYecTBo hyHKLUMI
Ans  pelleHus 3agady  KoHTpons. [locpeacTtBOM KOHMWUIypuMpoBaHWS Monb3oBaTeNlb MOXET CaMOCTOATENbHO
HacTpavBaTb MHAMKATOP Ha pelleHne onpederneHHbIX 3aday.

Mugmkatop UTM-10 ocHalleH aHanoro-umdpoBbiM npeobpasoBaTenemM, yanamu LUGPO-ANCKPETHOIO
BblBOJA, CTOPOXEBbIMW CXeMamu [ANs KOHTPONS LUMKNOB paboTbl NporpaMMbl, 3HEPrOHE3aBMCUMMOMN MaMATbIO
EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCknx napameTpoB KOHUrypaumum n AaHHbIX.

BHyTpeHHAs nporpamma uHamkatopa UTM-10 yHKUMOHMPYET C MOCTOSIHHLIM BPEMEHHbIM Luknom. B
Hayane Kaxgoro uukna BHYTpeHHen paboyen nporpamMmbl CYMTLIBAETCS 3HAYeHWE aHanoroBoro BXo4a,
npou3BOANTCS cuuTbiBaHMe M 0bpaboTka knaBuaTypbl (NnogaBneHve apebesra n obHapyxeHne AO0CTOBEPHOCTM),
npueM KOMaH4 W [AaHHblX W3 nocrnegoBaTenbHOro uHTepdpeica. [pu noMowm 3STUX BXOAHBIX CUrHanNoB
OCYLLECTBMAOTCHA, B COOTBETCTBMM C 3anporpamMMMpOBaHHbIMU PYHKLMSMU M MOMb30BaTENbCKUMY MapameTpamu
KOHdWrypaumm, Bce pacyeThbl. [locne 3Toro ocylecTBAseTcs BblBOA MHAOPMALUM HA aHarnoroBbli U AUCKPETHbIE
BbIXO4A, WHAMKAUMOHHblE 3MeMeHTbl, a Takke uKcaums BbIYMCNEHHBIX BEMUYUH ANSA pexuma nepegayn
nocrnegoBaTenbHOro nHTepdenca.

5.8.1 MpuHuMnN paboTbl 6510KkOB 06pPabOTKM aHaNoOroBoro Bxoaa

B vHankatope UTM-10 annapaTHO MOXHO MOAKNKOYUTL OL4MH aHamnoroBbl BXOOHOW CUrHam, KOTOPbIN
MOXeT ObITb NPUHAT NEPBLIM U BTOPbIM QYHKLMOHANbHLIMK 6r10KaMn Hopmanusauum u maclutabupoBaHnusi. 3a aToT
6ok oTBEYaT COOTBETCTBEHHO YpOBHU koHdurypaumm AIN1 1 AIN2.

AHanorosbIvi curHan umeet npoueaypy obpabotku. [laHHas npoueaypa ncnons3yeTtca AN npeacraBneHns
aHanoroBoro curHana B HeobxoAuMoun nonb3oBaTento opMe (HOPMUPOBAHHBIV CUTHAN B TEXHUYECKUX eanHuLax).
Ha pucyHke 5.4 nokasaHa cxema 06paboTku aHanorosoro Bxoaa.

Ha pucyHke npuHaTble cnegyoLmne 0603HaYeHns:

@unbmp umrnynbcHeIX nomex. cnonb3yeTca Ana nogasneHus MmnynbCcHblX nomex. Onpegensetcs
napameTtpom AIN1.05 (AIN2.05) «MakcumanbHas onUTENbHOCTb MMMYbCHOW NomMexu». Ecnu B kakom
nmMbo  UMKMe W3MEepeHUs TEeXHOMOIM4ecKoro napameTpa OOHapyXeHO ero U3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXW W BbIXOOHOW curHan cdopmupyeTcst (C y4eTom
YCPEeOHEHUS W3MEPUTENbHbIX 3HAYEHWI) MO UCTEYEHUW YCTaHOBIIEHHOrO BPEMEHW ANUTENbHOCTU
nomexu. To eCcTb, €cnu AnMUTENbHOCTb WU3MEHeHWs curHana 6Gonbwe 3agaHHOrO Thomexw, TO 3TO
M3MEHEHME pacLeHUBAETCA KakK €eCTEeCTBEHHOE W MpUHMMAeTCs B JanbHenwyw obpaboTtky ¢
3a0EpXKKON  BPEeMEHUN Tnowexu. PaboTa gaHHOro dunbTpa BHOCUT AOMOSMHUTENbHOE TPaHCMOPTHOE
3anasgpiBaHWe B CUCTEMY PerynvMpoBaHus, KOTOpoe paBHO BenuuuHe napameTtpa «MakcumanbHas
ANUTENbHOCTb MMMYMbCHOM Momexuy». [oaToMmy Bcerga HyXHO CTPEMUTLCS MUHUMU3NMPOBaTb AAHHbIV
napametp.

2. Modynb Hopmanu3ayuu cueHana. JTOT MOAyNb HOPManu3yeT BXOAHOW aHanoroBbin curHan. BaxHon
yHKUMEN JAaHHOrO MOAYNSA €CTb KOHTPONb AOCTOBEPHOCTM AaHHbIX. B criyyae Bbixoga aHanoroBoro
curHana Ha 10% 3a guanasoH, KOTOpbIA yCTaHaBnmMBaeTcsa npwu kanubposke npubopa, moayrnb
nocbinaeT CMrHan MHAMKaTopy O He4OCTOBEPHOCTU AaHHbIX B KaHane. [py 3Tom ecnu curHan Hwke
[ManasoHa U3MEHEHUs Ha LPOBOM Auchnee roput £ L, npu npesblleHUM JaHHOTO AUanasoHa
Ha umcposom ancnnee roput £~ ~ H. B 06oux crniyyasx reHepupyeTca cobbiTe «paspblB MUHUM CBS3N
C [ATYMKOMD.

3. [lapamempsbi Kanubpoeku. OnpedensoT TOYHOCTb KaHama M MEHSTCS MpW 3amMeHe JaTyvka wmm
nepexofge Ha gpyrov tun gatymka. MNMogpoGHee O kannbpoBKax aHanoroBbiX BXOO4OB CMOTpUTE B
pasgerne NocBsiLLeHHOMY KanubpoBkam.

4. OkcroHeHyuanbHbil punbmp. dunbTp wncnonb3dyeTcsa ANA MNOAABMEHWS MOMeX, a Takke [ans
nogaeneHuns «apebesra» UHAMKaUUWM (YacTblX U3MEHEHWUI NMOKa3aHWs MHAOuKaTopa u3-3a konebaHwui
BxogHoro napametpa). Onpegensietcs napametpom AIN1.04(AIN2.04) «[locTtosiHHasa BpemeHu
LuMdpoBoro punsTpar.

5. Modynb macwmabuposaHusi cuzHana. OTOT MOAYMb NUHeapusMpyeT U MaclTabupyeT BXOOHON
CWrHamn CcorracHoO 3afaHHOW MOonb3oBaTenemM HOMWHANbHOM CTaTUYECKOW XapaKTepUCTUKM AaTyuka,
KOTOpbIA MOAKMIOYEH K AaHHOMY Bxody. VMmeeTcs B Bugy, 4YTO MMEHHO 34ecb BbiOupaeTcs Tvn
MOOKMIOYEHHOTO K KaHany pJaTymka. Takke B 9TOM MoAyne eCcTb BO3MOXHOCTb MW3BfeYeHus
KBafpaTHOro KOpHS W3 BXxogsLiero curHana. lonb3oBaTenb MMeeT BO3MOXHOCTb NMHEapusoBaTb
curHan no cobCTBEHHON KPMBOW NMHeapusaumu.
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PucyHok 5.4 — briok-cxema ¢hyHKUUOHasbHbIX 6510K08 HopManu3sayuu u macwmabuposaHusi

Tabnuuya koopduHam JfluHeapu3ayuu cueHasna. [aHHas Tabnuua onpegenseTr KoopAuHaTbl
Nnonb3oBaTeNbCKON NMHeapusaumm, napameTpbl KOTOPOW 3adalTcs Ha ypoBHe KoHdwurypaumm LNX un
LNY.

Modynb Koppekyuu aHanoeo8020 8xoda. B atom mogyne curHan, npeobpa3oBaHHbI B NpeabiayLLmX
Onokax, cMellaeTca Ha 3agjaHHoe nonb3oBaternem (ypoeBeHb COR1 u COR2) 3HaueHue. 3HauyeHue
KOppPEeKUMM CYMMUPYETCH C BXOAHbIM CUTHANoOM Unu BblYMTAETCs N3 BXOOAHOIO CUrHana, B 3aBMCMMOCTM
OT 3HaKa KoathULMEHTA KOPPEKLIUN.

MpumeyvaHwue:

1.

2.

Mpn BbIGOPE TMNa JaTyvKa C 3adaHHbIM AMana3oHOM M3MepeHus, B Mogdyfle HopManusauuy curHana
napameTpbl BbICTaBNSATCSH aBTOMaTUYECKM N U3MEHEHME NX 3abNOKNpOBaHo.

Mpu nHTEepdencHom BBOAE HAaCTOMKM MOAYNSA HOpManu3auum N (punbTPOB HE UMEIOT CMbICNA, TaK Kak
curHan no nHtepderncy nepegaeTcsa cpasy B Moayrb MacliTabvpoBaHms curHana.
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5.8.2 MNpuHuMn paboTbl (pyHKUNOHANbHbLIX G5I0KOB

Mocne obpaboTkm BxogHoro curHana Al doyHKLMOHanbHeIMM 6nokammn HopManusauum u macluTabupoBaHust
dopMupyeTcs 3HadyeHne usmMepsiemon BenuuuHbl PV1 n PV2 B TexHMuYeckux eauHuuax. ITO 3HaAYyeHue MoXeT
oTobpaxaTbCa Ha Aucnneax nepegHerd nNaHenw, NOAaBaTbCA Ha aHanoroBbl BbIXO4 C MNPsiMbiM M OBpaTHbIM
HanpaBneHveMm, NO4aBaTbCA Ha KoMnapaTop, NOCne Yero Ha AUCKPETHLIN BbIXOA, a Takke obpabaTbiBaTbCA OAHUM
13 PyHKUMOHANbHbIX GNIOKOB.

B napameTpe matematunyeckme dyHkumm (FNC1.00 n FNC2.00) nonb3oBatenb BbIOMpaeT, Kakyto U3 cemu
dyHKUMIA HEOOX0AMMO UCNOoNb30BaTh. Bo3MoXxeH BapmaHT He MCNonb3oBaHNs OYHKUMOHaNbHoro 6noka (napameTtp
paseH 0000).

MpuHUMN paboTbl yHKUMOHaNbLHOro 6rioka NnpeacTaBneH B Tabnuvue 5.1.

Tabnuua 5.1 — Onncannsa pyHKUMOHAaNbHbIX GITIOKOB

®DyHKLMOHaNbHas cxema OnucaHue
MaTeMaTMyeckon OyHKLUM
0000 He ucnonb3yercs DYHKUMOHaNbHbIW 6NOK OTKIHO4eH
DyYHKUMOHANbHAA cxemMa (PyHKUuKn
BbIMUTAHUA MaTtemaTtunyeckas (byHKLI,VIﬂ BblYUTaHUA
PV1
* % PVI—%. » PYD F Mpn wmcnonb3oBaHWMM MaTemaTudeckon YHKUUKW  “Bbl4MTaHME”,
ooo1 | PV2Z % 2 3HaueHne BTOPOIN N3MEPSIEMOII BEMUUMHBI YMHOXEHHOM Ha koadduumeHT K,
() 1 BblYMTAETCA M3 3HAYEHUS MEepBOW M3MEPSEMON BENUYUHBLI YMHOXEHHOW Ha
k, k, KoathduumeHT k.
FNC.02 FNC.03
DyHKUMOHANbHaA cxemMa (PyHKunKn
CYMMWUPOBAHUS MaTtemaTtnyeckas pyHKLMA CyMMMpOBaHus
PV1
: k- PV1+k. - PV2 F Mpu uncnonb3oBaHMM MaTemaTuyeckorn MYHKUUKU “cymMUpoBaHue”,
ik 2l o o .
0002 P& 3Ha4YeHne NepBor U3MEepPSEMON BENMUYUHBI YMHOXEHHOW Ha KoapduumneHT kl
) 1 CyMMUpYeTCa C 3HayeHueM BTOPON U3MepPSeMOWN BerMYMHbl YMHOXEHHOW Ha
k, k koacpuLmeHT &, .
FNC.02 FNC.03
DYHKUMOHANbHAA cxeMa (PyHKUK
YMHOXEHUA MaTtemaTunyeckas (byHKLl,VIﬂ YMHOXeHusA
PV1 ™~ [ ”
—E k-PV1.-PV2 F Mpn wucnonb3oBaHWM MaTemMaTUyecKon MYHKUMM  “YMHOXEHWe”,
o003 | PV2_ = i 3HaueHne NepBoil N3MEPSIEMOI BEMUUYMHBI YMHOXKEHHON Ha KoadbduumeHT K,
1 YMHOXaeTCs CO 3Ha4YeHneM BTOPON N3MEPSEMON BENTUYUHDI.
|
FNC.02
DyHKUMOHANbHAA CXeMa (PyHKUMK
OENEHUA MaTtemaTtnyeckas pyHKLMA AeneHus
PV1 ~ “ ”
= Pr1 F Mpu wucnonb3oBaHWM  MaTemaTMyeckon  yHKUuKM  “geneHve’,
0004 P‘&. L PV?2 3HayYeHne NepBor U3MepPSEMON BENUYUHbI YMHOXEHHOW Ha KoapduumneHT kl
t OEennTCs Ha 3HavYeHne BTOPON U3MEPSEMON BEMUYNHDI.
K |
FNC.02
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MepepHsa
naxens npu6opa nK MatemaTtuuyeckas (hyHKLUUSI UHTErPUPOBAHUS
RS Ha 6nok MHTerpypoBaHvs noaaeTcsl sHadeHue
Cxema bynkumn YPOBHSi TOMbKO OAHOM M3MepseMol BenuuuHbl. Ha nepsbiit
WHTEFPUPOBAHUA KHOMKN W 11 O PYHKLMOHANbHbIN 6ok 3HayeHne nepsou
byHKUMOHaNLHOro Pexum cbpoca hyHKLMOHAsbHOM BENNYMHBI, a Ha BTOpOWA
6noka FNC1(2) oammmme FNC01 pyHKUMOHAmbHBIA BIIOK 3HAYeHUs BTOPON M3MepsieMon
nepenonHeHmio BenuuMHbl. DOPMYNbl  MHTErpanbHOro  3HaYeHus Ans
k nMepBoro M BTOPOro  DyHKUMOHanbHOrO  6rioka
PV —IJ'PV /— UHTerpanbHoe npencTaBneHs! Huxke:
k 3Ha4YeHue k]_(FNCl 02)
2 KoHTpornbe 3anuck ¢ & 3anucs npu F1l _ = J.P Vi
nepenonHeHnsa nepvonom ! BKIOYEHUU (FNC:LOO_OOOQ k2
1M€,H ! i nutaHus (FNC1.03)
n3y F2 _ kl(FNCZ.OZ) . I P2
(FNC2.00=0005 —

k 2(FNC2.03)

BxogHasa BenuumHa nHTerpanbHoro 6noka (6nok paboTaeT Kak C4eTyuK) Npu 3HaveHun koaddumumeHToB k1=1 n k2=1
OOIMKHa UMeTb eAMHMLbBI 3MepeHus “TexH.ea/vac”. Beixog nHterpaTopa npu atom 6yaeT B “TexH.en’. Ecnu xxe BxogHoW napameTtp
UMeeT Aapyrue eavH1Lbl USMepeHusi, Toraa nHTerpaTop MacwtabupyeTcs ¢ NoOMoLLbO kKoadduumeHToB k1 1 k2. Hanpumep, Hy>XHO

N3MepsThb KOMMUYECTBO XMAKOCTM MO ee pacxofy, KoTopkiit uamepsietcs B |12 / mun|. Toraa, nog6opom koadduumeHToB k71=60 un

0005 k2=1 macwrtabupyem nHTerpaTop, a Ha BbIXOAE NOMy4YMM KOMMYECTBO XUAKOCTY B [Mﬁ].
B Tabnuue 5.1.1 npuBegeHbl 3HaveHus koadduumeHToB k7 M k2 Onsi OCHOBHbIX €OWHWL, M3MepeHust napameTpa
pacxoga.
Tabnuua 5.1.1 — 3HaveHne koadduLneHToB k1 1 k2
EavHWLbI n1sMepeHusi BXOgHOro napameTpa
1 60 3600 1
1 1 1 2
PyHKUMOHanNbHBIV 610K MMEET YeTbipe pexuma cbpoca MHTErpanbHbIX 3HaYEHWIA:
Tabnuua 5.1.2 — Pexumbl cbpoca nHTerpanbHbIX 3Ha4YeHNn
C6poc Copoc no C6poc c MK
FNC1(2).01 KnaBuwamu | nepenon- (perucTpbl
Lhit e HeHUIo 12,13; 14,15)
0000 Bes cbpoca
0001 Mo nepenonHeHuto = + +
Mo nepenonHeHuto unu
ez knasuwamn ‘W + & * * "
0003 Knaeuwamn ‘¥’ + 07 + = +
0006 Pe3epB PesepB
DyHKUMOHANLHaA cxema PyHKUMKN
BuivuTaHuA BNAKHOCTH MaremaTtuyeckas (oyHKLUA U3MepeHue BrakHOCTU
ey Kay
PV1 T Mpun BbIOOPE YHKUMM “BRAXHOCTb” CUrHam C Cyxoro TepmomeTpa
—
0007 ax. I

F | nocTynaert Ha nepBbIi BXOA, @ C BMaXHOro — Ha BTopow. [lanee, no Tabnuue
3agaHHom B nporpamme npubopa NTM-10, dopmmpyeTcs NCUXpOMETPUYECKM
METOAOM 3HaYeHWe BNAXHOCTU. 3HayYeHMs Mexay Toukamu, 3a4aHHbIMU B
Tabnuue, HaxoasaTcs METOAOM annpokcumauun.

PV2
— T&WDK,‘ }'
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5.8.3 MNMpuHUMN paboTbl 61oKka curHanusauum

MpuHUMN paboTbl 6roka curHanusaumm nokasaH Ha pucyHke 5.6.

BEPXHWUIA
YPOBEHb

Peructpbl ————————————————————\\

napameTpoB

yCTaBoK
67

A
J
~

Peructp (6)
KBUTUPOBAHWS
ALRM_ACK
Peructp (7)
ALRM_STATE

A

vy

dopmMmmpoBaHue curHana curHanusauum

PucyHok 5.6 — briok-cxema 6roka cugHanusayuu

KoHTponb Bbixoga napaMeTpoB 3a rpaHuLbl YCTaBOK CUTHaNu3auuyM Npon3BoanTCsa Anst KaXaon U3 BeNnyYnH
PV1, PV2 un gna BbixogoB yHKUMOHanbHbIX 6nokoB F1 u F2. [Ona kaxgoro n3 3TMX napaMeTpoB YCTaBKU
MUHMMYMa, MakCuMyma u ructepesnc 3a4aeTcs Ha YPOBHSX KOHUrypaumum aTmx napameTpoB. Takke 3TW yCTaBKu
MOXHO 3ajaBaTb 4epe3 MHTepdenc B COOTBETCTBYHOLMX pernctpax. COOTBETCTBYHOLIME PErucTpbl ykasdaHbl B
Tabnuue 7.1.

NHavkaTopbl Ha nepegHen naHeny nokasblBaloT CMrHanu3aumilo TOoro napameTpa, KOTOpbIN BbIBOAUTCS Ha
undposori aucnneni. CocTosiHME CUrHanusauum BCeX napamMeTpoB 3anucbiBaeTca B obwuin pernctp 7 wn
cpabaTtbiBaHME 3anoMMHAETCs Ha COOTBETCTBYIOLLEM UHAMKATOpPE NepedHen naHenu Aaxe nocrne BxoAa 3HavyeHus
B HopMy. CurHanmaaums MoxeT ObiTb KBUTMPOBaHa (cOpolleHa) ¢ noMoLLbio knasuwwimv [A].

CuvrHanmsaums MoxeT ObITb C KBUTUpOBaHWEM 1 6e3. Ecrin napameTp oTobpaXeHus curHanusaumm BbibpaH
ALRM.00=0001 (c kBMTMpOBaHMEM), TO MNPV MPEBLILEHNN W3MEPSEMON BENWYMHOW YCTaBOK CUrHanmm3aumn B
PEerucTp COCTOSIHUSI CUrHanu3aummn 3anucbiBaeTcst «1» M MHAUKaTOp CUrHanu3auum HaumHaeT muraTb. B peructpe
kBuTMpoBaHusa Haxogutcsa «0». Korga onepaTtop 3ameTvn BbIXOA nNapameTtpa 3a YCTaBKu CUIHanusauuyv OH MOXEeT
KBUTMPOBATb CWUrHam Kak ¢ nepegHen naHenu knasuwen [A] (B peructp kButuMpoBaHusa «1» 3anucbiBaeTcs
aBTOMAaTM4YeCKn), TaK U Yepe3 NHTepPENC C BEPXHETO YPOBHS, 3anncas B PErMCTP COCTOSIHME KBUTUPOBaHUS «1».

5.8.4 MpuHUMN paboTbl OKOH OTOOpaXxeHUA

OKHO 0TOGpaXKeHUs1 COCTOUT 13 LUPOBOro AMCnes, MMHENHOrO MHAUKATOPAa, MHOVUKATOPOB CUrHann3aumm
W NHOUKATOPOB ANCKPETHbLIX BbIXOAOB.

B nHaoukatope MTM-10 ecTb BO3MOXHOCTb BblOOpa 04HOMO M3 TpeX BapuaHTOB O0TOOpaeHUs1 M3MePEHHbIX
PV1, PV2 un paccuntanHbix F1, F2 3HayeHuiA, KOTOpble MOXHO Bbibpatb B nyHkTe meHio WND1.00 1 WND2.00
(pucyHok 5.7).

Mpu BbIGope WND1.00 (WND2.00)=0000 nonyyaem ogHOKaHamnbHbIi nHAukaTop. To ecTb Ha uudposon
aucnnen BbIBOAUTLCA MapameTp NepBoro (OyHKUMOHaNbHOro 6Groka HopManu3aumm u macTtabupoBanus PV1
(pucyHok 5.7). B aTOM cnyyae nomnoXeHue AeuuManbHOro pasgenutend, HayanbHOEe W KOHEYHOe 3HayeHune
OmnanasoHa oTtobpaxkeHus 6epyTcs 13 napaMmeTpoB HACTPOWKWM NEPBOro aHanoroBoro Bxoda. Ha ypoBHe HacTponku
NnepBOro OkHa OTOOpaXXeHUs MOXHO 3afaTb MeTOA WMHAUKauWM (CEerMeHT, ructorpamma, ructorpamma c «O» no
cpeauHe) MU TOYHOCTb NUHENHOW wuHaukaumu. [MapameTpbl HAcTPOWKM BTOPOrOo OKHa oToOpaxeHus He OyoyT
3a[eCTBOBaHbI.

[nsi oToOpaxeHnsi O4HOro OKHa, HO C COOCTBEHHBbIMWM HACTpoWkamu LudPOBOro aucnnes Heobxogmmo
BblOopaTe napametp WND1.00=0001 — ogHO OKHO oTObGpaxeHus (pucyHok 5.7). B atom cnyyae Oyayt
3aeNCTBOBaHbl BCE HACTPOWKN YPOBHS KoHurypauumn WND1.
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Mpn HeobxoaAMMOCTM OBYX OKOH OTOOpakeHust nmapameTp “KonmMyecTBO OKOH” Bblbupaetcss WND1.00
(WND2.00)=0002(pucyHok 5.7). Mpu atom byay 3agencTBOBaHbl BCE HACTPOMKM YPOBHEW KOHpUIypaLmmn ABYX OKOH
oTobpaxeHus. MepekmnioyeHre Mexay okHaMmn B pexiume poboTa NPOUCXOAUT Npu HaxaTum knasum [O].

Bo BTOpOM 1 TpeTbum cny4vasx (O4HO UK ABa OKHA) ANst HACTPOWKWN AOCTYMHbI TaKMe napameTpsbl:

* BbIOOp NapameTpoB, KOTOpbIe BbIBOAATCA Ha undposon aucnnen WND1.01(WND2.01);

* MONOXEeHWe 3ansTon LMdpPoBOro ancnnes Kaxaoro okHa otobpaxeHns WND1.02 (WND2.02);

* cnoco6 oTobpaxeHns nHopmaumm Ha undposom aucnnee (ceetutcs/muraeT) WND1.03, (WND2.03);

MpuMeyaHue: NepeknioHeHne Mexay OkHaM1 B pexume poboTa NPOMCXOAUT NpU HaxaTuu knasuwmn [O].

WND 1.00 =0000

/

WND 1.00 =0002

@0

AIN

WND 1.00
WND Qz \ WND 1.03
WND 1.00 =

A 0001 A
v v

@0
/)/KHO oTobpaxeHus 1

7
WND 1.01
WND 1.02 WND 1.03 (:)
\ v WND 2.02 /WND 2.03

v v

@ O rYe)
OAH# OKHO OoTObOpaxeHus /){(Ho OTOBpAKEHMS 2

/

WND 1.01

WND 2.01

PucyHok 5.7 — briok-cxema ebibopa BapuaHTOB OTOOpaXkeHns n3aMepuTenbsHOro napameTpa

5.8.5 MpuHUMN paboTbl NTIOrM4YecKoro ycTpomcTea

Jlornyeckoe ycTponcTBO MMeET credytoLime OyHKLUN:
e KoMnapaTtop (YCTPOMCTBO CpaBHEHWS);
e curHanusarop;
® [ABYXMO3ULIMOHHBIA perynsarop.
HacTponku norm4eckoro ycTponcTaa Npom3BoasaTCA Ha YPOBHE HAaCTPOMKM OUCKPETHBIX BbIXOO0B.
MpuHUMN paboTbl NOrMYeckoro ycTporcTea nokasaH Ha pucyHke 5.8. B nyHkte meHio DOT1.01(DOT2.01)
BbIOMpaeTCa MCTOYHMK aHanoroBOro CurHana Ans ynpaBneHus OUCKPETHbIM BbIXogom. Ha pwucyHke 5.8, ans
npumepa, WCTOYHUKOM YMpaBreHWs nepBbiM AMCKpeTHbIM Bbixogom DO1 BbibpaHa wusmepsemas BenuuyvHa

06pa60TaHHa9| BTOpPbIM beHKLI,VIOHaJ'IbeIM 6rokom HOpManu3auun wu MaCLIJTaGVIpOBaHVIﬂ,

[OMCKPETHOIO BbIXOA4A — BbIXOA, NEPBOro hyHKLUMOHaNbLHOro 6roka.

B nyHkTe meHio DOT1.00(DOT2.00) BriGnpaeTcs normka paboTel normdeckoro yctponcTea. Ha pucyHke 5.8
nokasaHo kak pabortaet komnapartop - 8 30He MIN-MAX n 6onbwe MAX. Ons nepsoro crnyyas copmupyeTcs Ha
BbIXO4E formyeckas eguHuLa, korga BXOAHOW curHan Haxogutces mexay ycrtaBkamy MIN u MAX. 3HauyeHue 3Tmx
yCcTaBoK 3agaetcsd B nyHktax meHio DOT1.03..05(DOT2.03..05). Bo BTOpom cnyyae dopmupyeTcs eouHvua Ha
BbIX0o4e Toraa, Koraa BXOAHOW curHan npesbiwaeT yctaBky MAX.

a ana BTOpOro
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Jlornyeckoe yctporicteo 1

CpaBHeHune BxogHoro curHana ¢ yctaskamm MIN-MAX DO1
DOT1.00| Jloruka pa6oTbl (0003 - B 30He MIN-MAX)
|
PV2 |
| £\
DOT1.04] MAX g ,
| ' '
DOT1.051 Hist ; :
i E i
DOT1.03i MIN 5 ;
| s : — -t
qJOpMVIpOBaHVIe BbIXOAHOIoO CUrHana
| o T T T T T
K1 : : ; :
| l ' ' l
, 1 1 1 = Bobikn/Bkn
i | | K1=0/1 DO1
DOT1.02=, I I I— ¢
=0T ! -
| T )
Jlornyeckoe ycTpomncTeo 2
CpaBHeHune BxogHoro curHana ¢ yctaskamm MIN-MAX DO2
DOT2.00 Jlornka pa6oTbl (0001 - 6onblie MAX)
i F1 4
! [N =\
DOT2.04] MAX RN )
! : : ' ;
DOT2.05i Hist P ] i
| 1 i .
DOT2.03 MIN P i :
: \_/ S i | i
: + - : - {
®dopmMMpoBaHMe BbIXOQHOIO CMrHana
T T T T
K2 P : :
| : | : 1
A ; 1 ' = Bbikn/Bkn
| | I K200 po2
DOT2.02=} | | ¢
=0(T ' -
no 1, T

PucyHok 5.8 —=[Juazpamma pobomai fio2uyeckux ycmpolcme

YnpaBnaTe NOrMYeckMM YCTPOMCTBOM (ero OTKMYeHnem), OBOOLLEHHON CUrHanmm3aumen MOXHO Takke
yepes UHTepaeic.

CpabartbiBaHve 3anoMuHaeTcd Ha cooTeeTtcTByloweM umHavkatope (MIN unu MAX) nepegHen naHemnwm
[axe nocne Bxoda 3HayeHus napametpa B Hopmy. CurHanusaumsi moxeT ObiTb KBUTMpoBaHa (cbpolueHa) c
NOMOLLbIO KnaBuwn [A].

BbIxogHOWM cyrHan norm4eckoro yCTpomcTBa MOXET ObiTb CTAaTUYECKUM UNN UMMYMbCHBIM (OMHAMUYECKUM)
C 3apaHHOW AnvHoW wmmnynbca. [pu cTaTM4eckoM BbIXOOHOM CUrHarme riormyeckoe yCTpoWcTBo dopmMupyeT
FNOrMYECKY0 €AMHMLY Ha NPOTSXEHWN BPEMEHW, KOrAa napameTp BXOAMT B 30HY 3a4aHHyo norvkon pabotel. A npu
UMMNYINbCHOM BbIXOAHOM CUrHane AnvHa BbIXOOAHOro MMMyrnbca 3agjaeTcsd B nyHkte meHio DOT1.02(DOT2.02). Ha
pucyHke 5.8 MMNynbCHbBIN curHan nobpakeH cepon 3anuBKON CO BPEMEHEM ANMTENbLHOCTY umnynbea T.

Bbixoa norunyeckoro yctpoinctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIA (hOpMUPYET COCTOSHME
pene BbIKJI/BKJl. Takke 3HavyeHMe BbIxO4a NOrMYECKOro YCTPOMCTBA 3anucbiBalOTCA B pernctpol 4 un 5
(cm.Tabn.7.1).
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6. Pexxum paboThl, peXXum 3alnTbl, PEXUM
KOHduMrypaumm n HacTpoek

6.1 Pexxum PABOTA

M3 aTOro pexxuma MOXHO nepevitu Ha PeXum KOHUrypaumm n HacTpoex.
Bonee petanbHO pexvm paboTbl, PeXUM 3alnTbl U PEXUM KOHMUrypauum onucaHbl B NOCMeAyoLmX

pasgenax gaHHow rnasbl. [uarpamma pexumoB paboThbl, 3awmTbl U HacTpoek nHankatopa NTM-10 npueefeHa Ha
pucyHke 6.1.

MutaHue
BKITHOYEHO

Pexum PABOTA

Pexum
KOHOUIrYPUPOBAHUE

PucyHok 6.1 - [Juazpamma pexumos pabombl, 3auumsl U Hacmpoek uHoukamopa UTM-10

B npouyecce pa6omb/ MOXHO OCYyLLEeCTBNATb MOHUTOPUHI, T.€. BU3yalibHO OTCJI€XXNBATb TEXHOMNOTMYECKNIn
napameTp. Kpowle TOro, MOXHO OTChnexXuBaTb Ha CBeTOAMOAHbIX WHAMKATOpax CcurHanbl TEXHOMOrMYecKom
CUrHanu3aumm nNpy NPEBbILLIEHUN BEPXHETO WU HUXXHETO NpeaenoB OTKNOHEHUS. Tak e C MOMOLLbIO CBETOAMOAHBLIX
MHONKATOPOB MOXHO HabntoaaTtb 3a COCTosAHMEM ONCKPETHbIX BbIXOO0B.

B wHgoukatope WUTM-10 B paboyeM pexuMme MOXeT ObiTb OOAHO WNM [Ba HAcTpaMBaeMblX OKHa
oTobpaxeHuss, nubo dyHKUMA OTOOpaXeHMss OOHOKaHanbHOro wHAukatopa (cm. pasgen 5.8.4). Cwmena
NPOCMaTPUBAHWS OKHa OTOBPAXEHWS OCYLLIECTBASETCS KpAaTKOBPEMEHHBLIM HaxaTeM knaesuiwn MEHIO [O].

6.2 Pexxum 3almThbl

Bbi3oB ypoBHS kOHUMrypaummn npubopa 3awyieH naponem, 4to npeacrasnseT cobor ypoBeHb 3aluThbl.
Maponb BxoAa Ha ypoBeHb koHdwurypaumm — 02.

' ' ' Pexum 3awmTtbl B TOW UMW UHOW CTEMNEHW 3anpeLlalroT BbIMNOMHEHWE HeXenaTernbHbIX OeNCTBUN.
It [aHHble pexum 3awumsl npedHasHavYeHbl ONs 3aWnTbl 000pyaOBaHUSA, TEXHONOMMYECKOro npolecca
M B KOHEYHOM MTOre MoNb3oBaTens: OT HEBEPHOIO MMM CIy4alHOro BBOAA 3HAYEHUI 1 NEPEKITHYEHMN

pexnmonB pa60TbI, OT HEeCaHKUMOHMPOBAHHOIO UK HexXxenatenbHOro Aoctyna NOCTOPOHHUX NUL, K
cucTtemMe ynpasneHusa.

6.3 Pexxnm koHcurypaumm n Hactpoek

e C nomouwpbl 3TOrO0 pexvMa BBOAAT napameTpbl uHaukatopa WMTM-10, napameTpbl CUrHanmsauum
OTKINOHEHWU, napameTpbl GuNnbTpa, nNapaMeTpbl TuWNa BXxoda, NapameTpbl KanubpoBKM, nNapamMeTpbl
PYHKUMOHanNbHbIX 610KOB, MapamMeTpbl OKOH OTOOPaXKeHUs1, MapameTpbl BbIXOA0B M CUCTEMHbIE NApaMeTpsbl.

e Kaxpoe 3agaHHOe 3HayeHue (SMEeMEHT HacTPOWMKM) Ha YpPOBHE KOHGUrypaumm HasbiBaeTcs
"napameTtpom".

e [lapameTpbl, ucnonosyemole B uHgnkatope VUTM-10, crpynnmpoBaHbl B YpPOBHU M MpeacTaBneHbl Ha
guarpaMmme — CM. pUCYHOK 6.2.
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PucyHok 6.2 - [Juazpamma yposHel KOHgbu2ypayuu U HacmpoekK

6.3.1 BbI3oB pexunma KOHcurypaumm n HactTpoek

1. BbI30B pexvMa koHdurypaumm n HacTpoek ocyliectanseTtcsa us pexuma PABOTA gnutensHbiM, 6onee
3-X ceKkyHA, HaxaTveM KnasuLx [0].
2. Nocne atoro Ha aucnnen NMAPAMETP BbiBoguTCca MeHto BBoaa napons: «P 00y».
3. C nomowbio knasuw nporpammupoBaHna A ¥ BBecTn naponb: «P 02» 1 kpaTKOBpPEMEHHO HaxaTb
knasuwy [O].
BHUMAHMUE!
Ecnu naponb BBeAeH He BepHO — Npubop nepengeT B pexum uHOUKayuu.
Ecnu naponb BBeAEH BEPHO - TO NpMOOP NeEpenaeT B peXUM KOHguU2ypayuu.

Pexuvm KoHpurypauum otnnyaeTcs oT pexmnMma UHAMKaLUM TeM, YTO B JAHHOM PEXUME 3HaYEHUs]
napameTpoB BbIBOASTCHA Ha LMPOBON AMCNNEN B MU2aroueM pexnve.

4. Ha uudposom avcnnee nosiBUTCs HassaHue ypoBHsi koHdurypaumum: AIN1...SAVE - «f 10 »...«LcAd».

5. Mocrie BbIGOPa HYXHOTO YPOBHS HY)HO HaxaTb KpaTKOBPEMEHHO KnaeuLy noaTeepxaeHus [O].

6. BbibpaB HeobXoAMMbIA MYHKT MeHo knasuwamu AV, ana moaudumkauum napameTpa Heobxogumo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuiy [O].

7. Ha undpoBoM gucnnee B MusaruweM pexvMe BbiBEOETCH 3HaYeHue napameTpa BbiOpaHHOrO MyHKTa
MEHIO: Hanpumep, «0001».

8. C nomoLLbio knasuvw nporpammmpoBannst A ¥, npyM HEOGX0OUMOCTU, NMPON3BECTU U3MEHEHWNE 3HAYEHUS
BbIGPaHHOrO MapameTpa, KPaTKOBPEMEHHO HaxaTb knaeuLly [O] — npuBop cHoBa NepeiigeT B pexuM KoHUrypaLmm
— Ha uMdpOBOM AUCMEE NOSABUTCA HOMEP MPEXHEr0 BbIOPAHHOIO MyHKTa MEHH.

9. C nomoLLbto KnasuvLl nporpaMmMmmpoBaHusa A ¥ yCTAHOBUTb CreayLuin HeobXxoanmbI A1 USMEHEHUS
NYyHKT MEH0, 1 T.4. Noka BCe HeobxoanMble napaMeTpbl HA AaHHOM YPOBHE KOHUrypauumn He OyayT M3MEHEHbI.

10. [Ans Toro, 4ToBbl BEPHYTCH K BbIGOPY YPOBHSI KOHUrypaLumn Heobxoanmo Haxatb knasuly [O] u
yoepxuBaTb ee 6onee 3-x cekyHA.

11. Janee BbiGpaTth criefytoLle YpoBeHb KOHUIypaumm, KOTOPbIA HYXXHO M3MeHUTb. [MOBTOPUTb MyHKT
5-10. U Tak oo Tex nop, noka He OyaAyT N3MEHEHbI BCE HYXXHbIE PEXUM KOH(UrypaLmm.

12. BbizBaTb ypoBeHb SAVE «5AuUE» M coxpaHWTb BCE M3MEHEHHble 3Ha4YeHWsi B SHEProHe3aBWCUMMOM
namaTtn. [pu coxpaHeHMn napameTpoB B SHEPrOHE3aBMCMMOW MNaMATM BbIXOL W3 YPOBHS KOHUrypaumu
OCYLLECTBNSETCSH aBTOMaTUYECKM.

13. Ecnu u3MeHeHHble napameTpbl HE COXPaHATCA B 9HEProHe3aBMCMMOW namMaTv (mapameTpsl
COXPaHSATCA B OnepaTMBHON NaMATW) BbIXOA U3 pexnmMa KOH(Urypaumm ocyLecTBnseTca AnuTenbHeiM, bonee 3-x
cekyHa, HaxaTuem knaeuwm [O] vnu No UCTeUEHUN BPEMEHU 2-X MUHYT.
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6.3.2 HasHauyeHue ypoBHeMn KoHcurypaumm

Tabnuvua 6.1 HazHaveHve 1 nHAMKaLUMSA ypoBHEW KOHUrypauum

Ha3HaueHue ypoBHs HasBaHue UHpukauma
HacTpovika napameTpoB nepBoro dyHKLUMoHanbLHoro 6rnoka |
AIN1
HOPManu3aLmm 1 MaclTabuposaHus | 171
HacTtpolika napameTpoB BTOPOro oyHKUMOHanLHoro 6rnoka
AIN2
HopManu3aumm 1 maclTabrupoBaHus I M
HacTpolika napameTpoB yHKLMOHanbHoro 6roka Ne1 FNC1 F ’—, l'
HacTpolika napameTpoB yHKLMOHanbHoro 6noka Ne2 FNC2 F I_I

HopManuaauuv n maclutabmpoBaHms

Abcuuccenbl (X) onopHbIX TOYEK NuHeapusaumm curHana
nogaBaemMoro Ha BTOPOW (hyHKLMOHamNbHbIN 6ok LNX2
HopManuaauuv n maclutabmpoBaHms

OpavHaTbl (Y) 0nopHbIX TOYEK NIHeapu3auum curHana
nogaBaemMoro Ha BTOPOW (hyHKLIMOHamNbHbIN 6ok LNY2
Hopmanusaumm 1 macutabupoBaHus
KannbpoBka curHana nogaBaemoro Ha nepsbiv

-

L

r

L
HacTtporika napameTpos aHanorosoro Bbixoga AO

AOT

(Mcnonb3yeTcs Npu ycnoBun 3akasa onumm) D
HacTpoiika napameTpoB guckpeTHoro Beixoga DO1 DOT1 D t l'
HacTpolika napameTpoB ancKpeTHoro Bbixoga DO2 DOT2 D t E
HacTpoiika napameTpoB okHa oTobpaxeHusi Ne1 WND1 f_, d l'
HacTpoiika napameTpoB okHa oTobpaxeHust Ne2 WND2 ’—, d E
HacTtpoiika napameTpoB curHanusaummn ALRM L l— m
Abcuuccenbl (X) onopHbIX TOYEK NuHeapusaumm curHana — i
nogaBaemMoro Ha nepBbii PYHKUMOHarbHbIA 6ok LNX1 I_I Lo
HopManusaumm 1 macwtabupoBaHus
OpavHaTbl (Y) 0nopHbIX TOYEK NIHeapu3auum curHana |
nogaBaemMoro Ha nepBbifi PYHKUMOHarbHbIA 6ok LNY1 I_I H |

3
C

3
L
M

A royr e ire | re T o) C)cioo o

yHKLMOHaNbHbIA 6NoK HopManusauum u CLI1 L | "

MacluTabvpoBaHus

Koppekuus curHana nogaBaemoro Ha nepBblii |

yHKLMOHaNbHbIA 6ok HopManusauum n COR1 D ~

MacluTabvpoBaHus

KanubpoBka curHana nogaBaemoro Ha BTOpPOWn |

yHKLMOHaNbHbIA 6ok HopManusauum n CLI2 L | E

mMacliTabvpoBaHus

Koppekuus curHana nogaBaemoro Ha BTOpon .

yHKUMOHaNbHbIN 6OK HOpManusauum n COR2 D ' ‘:

mMacliTabvpoBaHus

Kanubposka aHanorosoro Bbixoga AO CALO H )

(Mcnonb3yeTcs Npu ycnoBun 3akasa onumm) L D

Ob6wwme napameTpbl SYS 5 H 5

CoxpaHeHune napameTpoB SAVE 5 H LJ E

3arpy3ka napameTpoB LOAD / P E],
Py p p L D ]

B pganbHelwem no TeKCTy pyKoBOACTBa MAET ccbinka Ha napameTp B Buge XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHue YPOBHA, a YY — HoMep nyHKTa MeHIo (CMOTpU pUCYHOK 6.2).
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6.3.3 PukcupoBaHme HacTpoek

e YT1OObl M3MEHUTbL HACTPOWKM MapaMeTPOB WM YCTaHOBKW, MOMNb3yhTechb knasuwamu [A] vnm [V], a
3aTeM HaxMuTe KnasuLly [O]. B pesynbTaTte HacTpolika byaeT 3admkcmpoBaHa.

o Heo6X0AMMO NOMHUTL, YTO (PUKCALIMS U3MEHEHWIA MPOMCXOANT TOMLKO Mo HaxaTuu knasuium [O].

e Ecnv B pexume KoHdWrypaumMm M HacTpoek Obin Bbi3BaH napameTp AnA Moaudukauum, n He
HaXkuMmanacb HM OofHa M3 KNnaBul B TEYEHWE OKOMO 2-X MUHYT, npubop nepenget B pexvum PABOTA. [daxe ecnu
napameTp 6bin MOAMMULIMPOBAH U He HaxxuManach knaeuiwa [@], To B TeUeHMe oKoro 2-X MUHYT, Npubop nepeiigeT
B pexxum PABOTA v nameHeHune He b6ydem 3aghukcuposaHo.

e Heobxodumo nomMHUMBL, YTO nocne mnpoBedeHus Moaudumkauum HeobxogMmMo NpPOM3BECTU 3anuch
napameTpoB (k03 PULIMEHTOB) B SHEProHE3aBMCMMYIO NamATb (CM. pasgen 6.3.4), B NpOTUBHOM Cryyae BBeAeHHas
WHopMauua He BygeT coxpaHeHa Npu OTKIKYEHUN NUTaHUA UHAMKaTopa.

6.3.4 PaspelweHune KoHUrypupoBaHusa nuHgukatopa no cetn ModBus. 3anuck napameTpoB B
3HeproHe3aBUCUMYIO NaMATb. 3arpy3ka napaMeTpoB U3 IHEProHe3aBMCUMMOM NaMsATH.

KoHdpurypupoBaHue nHaukatopa nponM3BOAMTCS Kak C NepeaHel NnaHenu nHamkaTopaa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepdeinc KoOHDUypupoBaHne npou3BOAUTCS C MOMOLLbIO MPOrPamMMHOrO MPUIOXEHUs
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yepes SCADA cuctemy.

Ona Toro 4Tobbl M3bExaTb He CaHKLUMOHMPOBAHHOTO W3MEHEHUs napaMeTpoB KoHdurypauum yepes
MHTepdENC CyLLeCTBYeT ypo8eHb 3awumbl OOCTyNa K permctpam KoHdwurypauuu. 3anpeTuTb unm paspelunTb
OOCTYM K 3TUM PerncTpam MOXHO C BEPXHErO YPOBHS, @ Takke B MEHI0 KOH(UIrypaumm niamkaTopa.

6.3.4.1 PaspeweHus koHdurypuposaHua no cetm ModBus.

Pa3spelueHus koHpurypupoBanusi no cetu ModBus paspeluaetcss Ha BEpXHEM YPOBHE 3anucbio B PErncTp
16 3HaueHus «1». Ecnn B aTOM permctpe HaxoamTcs «0», TO KOHUrypmMpoBaHUEe C BEPXHErO YPOBHSI 3anpeLLeHo.

C nepegHen naHenu wHAOMKaToOpa paspelleHne nporpaMMypoBaHMs OCYLLECTBNAETCA Ha YpOBHE
koHdpurypauum LOAD npu Bbibope napameTtpa LOAD.00=0001.

HeobxooumMo MOMHWTBL, YTO MOCre 3arpy3ku KoHdwurypaumm no ceTn, Heobxooumo caenatb 3anuncb
napameTpoB B SHEPro3aBMCMMYIO NaMATb.

6.3.4.2 3anucb napaMeTpPOB B 9HEProHe3aBMCUMYIO NaMATb.

3anncbk NapaMeTpoB B 3HEPrOHE3ABUCUMMYH MaMATb IPoU3800UMCs cneayroLmMm obpasom:

1) npon3sBecT MogudmrKkaLuo BCex He06XoANMbIX MapamMeTpoB;

2) yctaHoBUTb 3HadyeHne napameTtpa SAVE.01 = 0001;

3) HaxaTb KnaBuLy [O1;

4) Ha gncnnee NMNAPAMETP nosiBatca cumBonbl "Su u", yka3elBas 0 TOM, YTO MPONCXOAMT onepaums
3arnucu B 3HEProHe3aBNCUMYHO NaMsTh;

5) nocne ykasaHHbIX onepauuin GyneT npousBedeHa 3anvMcb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HEeproHesaBucUMyo NamsaTb. [ocne npoBeaeHus 3anucu napameTpoB Npubop nepengeT B pexum PABOTA. MNMocne
3anucu napameTp SAVE.01 aBTromaTtudecku yctaHaenusaetcs B 0000.

6.3.4.3 3arpy3ka napaMeTpoOB U3 3HEPro3aBUCUMOMN NaMATH.

[na 3arpy3ku napaMeTpoB HACTPOEK MONb30BaTeNs HEOOX0AMMO:

1) yctaHoBUTb 3Ha4YeHusi napameTtpa LOAD.01=0001,

2) HaxaTb knasuy [O],

3) Ha gucnnee MAPAMETP nosiBaTca cumBonsl " Ld u", yka3biBas 0 TOM, Y4TO NpoOMCXoaWT onepauus
3arpy3ku nonb30BaTENbCKUX HACTPOEK,;

4) nocne ykasaHHbIX onepauuin OyaoyT 3arpyxeHbl BCE Monb3oBaTenbCckue HacTpowiku. lNMocne 3arpysku
napameTtp LOAD.01 aBTomaTuyeckn yctaHaBnusaetcs B 0000.

6.3.5 3arpy3ka 3aBOACKMX HACTPOEK MHAUKaTopa

[nsa 3arpyskn napameTpoB HACTPOMKM NpeanpusaTUS U3roToBUTENS (YCTAHOBKa 3aBOACKMX 3HAYEHWA Mo-
ymMonyaHuio) Heobxoammo:

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

2) HaxaTb KnaBuLLy 01,

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

4) nocne ykasaHHbIX onepauui OyayT 3arpyxeHbl BCe 3aBOACKME HacTpoWku. Mocne 3arpysku napameTp
LOAD.02 aBTomaTunueckn yctaHasnusaetcs B 0000.

Heob6xodumo noMHUMb:

1) 4TO nocne 3arpy3kM HacTpoek npu HeobxoAMMOCTM MpOM3BECTU 3anucb MNapamMeTpoB B
3HEpProHe3aBMCUMYD NamMaTb (CM. pasgen 6.3.4), B NPOTMBHOM cCry4ae 3arpyxeHHasi uHdopmaums He bynet
coxpaHeHa npu OTKIIOYEHUN NUTaHUS NHOMKATOPa;

2) nocne 3arpy3ku 3aBOACKNX HACTPOEK, HACTPOWKM Nonb3oBaTens 6yayT NoTepsiHbl;

3) ecnu 3anucb B MamsATb He MPOU3BOAMIIACb, TO MOCME BbIKMOYEHUS MUTaHWS, B NamMATW OCTaHyTCA
cTapble HacTPOWKY;

4) 3aBOACKME HACTPOWIKM NOMb30BaTeNb U3MEHUTL HE MOXET.
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7. KOMMyHUKauUOHHble (hyHKLUU

MwukponpoueccopHbin nHgmkatop MTM-10 obecneunBaeT BbINOMHEHWE KOMMYHUKALMOHHOW OYHKLMM MO
uHTepgericy RS-485, no3sonstollen KOHTPONMPOBaTb ¥ MOAMMMLMPOBATL €ro napameTpbl NPyY NOMOLLN BHELLHETO
yCTpOWCTBa (KOMMbOTEPA, MUKPOMPOLIECCOPHOW CUCTEMBI YpaBreHus).

MHTepdenc npegHasHayeH Ansg KoHurypupoBaHust npubopa, ANS MCMNONb3oBaHWA B KayecTBe
yaaneHHoro yctponcTea npu paboTe B COBpPEMEHHbIX CETSX ynpaBneHus u cbopa nHpopmaumm (npuema-nepegayn
kKomaHa u gaHHbix), SCADA cuctemax v T.0.

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

Ons paboTbl HEO6XOOMMO HACTPOUTb KOMMYHWMKALMOHHbIE XapakTepucTuku nHaukatopa UTM-10 Takum
o6pasom, 4Tobbl OHM CoBMaganu ¢ HacTpokamn obMeHa JaHHBIMM [TIaBHOTO KOMMbIOTEPA UMK ceTu cbopa AaHHbIX.
XapakTepucTtukm ceteBoro obmeHa HacTpamaroTcsi B napametpax SYS.00...SYS.02 n SYS.05...SYS.13.

MporpammHo aoctynHble perncTpbl uHankatopa MTM-10 npuBeaeHsl B Tabnuue 7.1 pasgena 7.1.
HocTyn k peructpam onepaTtneHoro ynpaeneHusa No 0-16 paspelueH NOCTOSHHO.

HocTyn K peructpam nporpamMmmpoBaHus U koHdurypauum No17-219 paspeluaetcs B cnydyae ycTaHOBKU
«1» B peructp paspelleHuss nporpammupoBaHus No16, 4TO BO3MOXHO OCYLIECTBWUTb Kak C nepefHen naHenu
nHaukaTopa MTM-10, Tak 1 c nepcoHansHon 3BM.

Konunyectso 3anpaluvBaemMbix permctpoB He AOMMKHO npesblwatb 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, To nugukatop NTM-10 B oTBETE OrpaHNYMBaIOT UX KONMYECTBO A0 NepBbIX 16-Tn perncTpos.

Ons obecneyeHnss MMHUMAaNbLHOTO BPEMEHW peakuun Ha 3anpoc ot OBM B wuHaukaTope cyuiecTByet
napameTp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax nHaukatopa 1 TakT = 250 mkc». MnHumansHo
BO3MOXHbIE TaM-ayThbl AN pa3fnMyHbIX CKOPOCTEW crneayroLLme:

Tanm-ayT,
Bpems nepepauu
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
Mcek
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpemsa nepegauv kagpa 3anpoca - naketa u3 8-mv 6aiT onpeaensieTcs COOTHOLLEHVEM
(roe: ogvH nepepaBaeMblt 6anT = 1 ctapt 6ut+ 8 6uT + 1cTton 6UT = 10 BUT):

(10 6uT * 8 6anT + 7 6MT)
Tnepepaum = 1000 * , MCeK
V 6uTt/cek

Ecnu HabGniopatoTcs vacTtble cou npu nepenadvye fdaHHbIX OT MHAUKaTopa, TO Heobxoanmo YyBENUYNTb
3Ha4yeHune ero TaﬁM-ayTa.
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PucyHok 7.1 - BpemeHHble AnarpaMmbl ynpaBrneHus nepegadent u npuemom 6noka nHtepdeicos briiN-485
(Brn-52)
Taelayr — 3adepxka Ha aBTomaTudeckoe nepeknioveHne blIN-485 (BlNW-52) Ha npvem paHHbIX. OHa

COCTaBnsieT BpeMmsi nepegayn ogHoro 6anTa;
Taelay2 — BHyTPEHHee Bpems, Yepes kotopoe NTM-10 otBeTuT;
Taelays — 3aepxKa Ha nepegady nocnegHero 6aira n3 6ydepa B NuHMIO;
TI‘IOJ‘IHbII?I — MUHUMalnbHOE BpeMd oTBeTa.

UHtepdencHbIn o6meH. Tun yctponctBa — Slave/Master

B cetn nHgukatop UTM-10 moxeT BbicTynatb kak Slave, Tak u Master. MNpu BbIGOpe Tvna ycTporicTea
Slave (CeteBow Tn yctpoinctea SYS.04=0000) npubop oTBevaeT Ha 3anpocu Beayliero ycrponctea (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ucnonbsyetcs onsa koHdurypauumn npubopa c MK (nporpamma MWK-
KoHdurypartop), c6opa aaHHbix Ha MK (Scada-cuctemsl), peructpatopbl 1 NaHenu onepartopa, a Takke nepegayv
OaHHbIX B Apyrne ycTponcTea (KoHTponnepsbl) cetu. Mpu ceteBom obmeHe B pexume Slave ceetogmod UHT muraet
Kaxabli pas, korga MTM-10 gaeT oTBET Ha NpuCnaHHbIA eMy 3anpoc.

Mpun BBIOOPE THNa ceTeBoro yctporicTBa Master (SYS.04=0001) nHamkatop MTM-10 gaet 3anpockl ogHOMY
Unu AByM yCTPOWCTBaM B CETU U NMPUHMMAET OT HUX OTBET C AaHHbIMU, KOTOpbIE 3anMCbiBalOTCA B NepBbIN/(NepBbI
N BTOPOV COOTBETCTBEHHO (PYHKLIMOHANbHbLIA OrOK HOpManu3aumm n MaclTabupoBaHus) U BbIBOASTCS Ha AWCNIEN
MTM-10. JaHHbIn TMN YyCTPOWCTBA MCMONb3yeTcs ANA WUHAWKAUUW 3HAYeHW MOMyYeHHbIX OT APYrnx YCTPOWCTB
(maT4mkoB, PErynaTopoB, KOHTPOIEPOB, CHETYUKOB U T.4.) No ceTn RS-485 ¢ npotokonom ModBus RTU.

HacTpoiika napameTpoB MHTepdencHoro obmeHa ocyLlecTBnsieTcst Ha yposHe SYS.
- Napamemp 00—02 — cTaHOapTHbIE HACTPOWKN CETU (agpec YCTPOMUCTBA, CKOPOCTbL 06MeHa 1 TaM-ayT).
- Mapamemp 04 3apaeT ceTeBo TMN npubopa. ATOT NapameTp KOHUrypmpyeTcst ToNbKO ¢ nepeaHen naHenu. Mpu
Bblibope Tvna Master goctyn k npunbopy c MK, B Tom ymcne ¢ nporpammel MUK-KoHdurypatop, HeBo3moxeHr!!!
- B napamempax 05, 06 3agaoTca nepuog onpoca 1 TaM-ayT oTBeTa COOTBETCTBEHHO. [lepuog onpoca 3agaeTtcs B
npegenax 10-10000mc. Npu HopmanbHOW paboTe 3a Bpems 3Toro nepuoga npubop OOMKeH ycneTb nepenatb
3anpoc 1 NpuHATbL OTBET (puc.7.2.a). o ucteveHnn BpeMeHn nepuoay UaeT creayowmin 3anpoc. Takum obpasom,
Kaxabli nepuon UTM-10 GyneT nonydaTb OaHHble OT 3anpailumBaemoro npubopa. Ecnu ke 3a Bpemsi nepvoaa
onpoca OTBET He NMPUXOAWT, MOChISIKa CreayloLEero 3anpoca oxuaaeTcs 40 UCTEYEHMSI BDEMEHN TallM-ayTa OTBeTa.
Ecnu oTBeT npupeT OO0 OKOHYaHMsA TaviM-ayTa, TO cpasy nocre ero nonyveHue OyaeT oTnmpaBrneH CneaylLmin
3anpoc (puc.7.2.6). Ecnu otBeTa He ByaeT 40 OKOHYaHWA TanmayTa, Torga byaet cnegyowmin 3anpoc (7.2.8), 1 npu
aTom cBetoauoa MIHT GyaeT ropeTb 4O MOMEHTa noryyeHust oteeTa. [locne naTu Tanm-ayToB C HEMnosy4YeHHbIM
OTBETOM Ha aucnree GyaeT BoiBeAeHO coobLieHne 06 owmnbke:

NAPAMETP ITM-10

v or OO0

<
&
X<
=
g
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3anpoc 3anpoc 3anpoc Banpoc 3anpoc 3anpoc 3anpoc
or UTM-10 ot UTM-10 or UTM-10 ot UTM-10 or UTM-10 or UTM-10
_—
o ‘
t

Mepwopa onpoca Mepwop onpoca t MNepuoa onpoca t

Tanm-ayT oteera Taim-ayT oTsera Taitm-ayT otBeTa

a 6 B

PucyHok 7.2 - BpemeHHble agnarpaMmbl npuema-nepegaym gaHHbix MMT-10 B pexume MASTER

Mpwn pobote UTM-10 B pexxume MASTER cBetoguog VHT 3aropsatcs npu oTnpaBke 3anpoca 1 racHeT npu
nonyyYeHun oTeeTa.

B napamempe 07 u 10 3apaTcsa ceTeBble afpeca COOTBETCTBEHHO MEPBOro M BTOPOro OnpaluvBaeMoro
ycTpoucTBa. Enu onpalwmBaTth Hy>XHO TOMbKO OAHO YCTPOMCTBO, TOrga ero aapec ykasbiBaetcs B napametpe 07, a B
10 BbicTaBngetca 0.

3HayeHne nomnyyeHHble No CeTn C NepBOro yCTPOMCTBA NepeaarnTcsl Ha nepsbl PyHKLUMOHanNbHbIN 610K
HopManusauum 1M MaclwTabvpoBaHus, a 3Ha4YeHUs OT BTOPOro YCTPOMCTBA - Ha BTOPOW (OYHKUMOHaNbHbIA OMnok
HopManusauum u MmacuTabupoBaHus.

[na npaBunbHOM MHAMKaLMKW NapaMeTpoB C CeTM HeobxoaMmo B napameTpe MeH «Tun aHanorosoro
| curHana» AIN1.00 n AIN2.00 BbicTaBuTb 3HadveHne «0000 — wHTepdencHbin BBOA», a Takke B
napametpe «Konunyectso okoH» WND1.00 n WND2.00 BbicTaBuTb 3HadeHne 0001 — 1 okHo munun 0002 —
2 okHa. lNMpu BbiGope 3HaveHnsa 0000 — «ogHokaHanbHbI MTM» nHgukauma nposoauntcs He 6yaeT!

B napamempax 08 u 11 3apatoTcsi HOMepa PerucTpoB Ans cYMTbIBaeMbIX napameTpos. [ns nepeon rpynnbl
KOHTponnepoB (KOHUrypupyembix npubopoB) HoMepa perucTpoB BbiGupatoTcst ¢ Tabnuy, NporpammMHO AOCTYMHbIX
perucTpoB Ha COOTBETCTBYHWOLLMIA npubop, a pAandg BTOPOM [pynnbl (NpOrpaMMupyeMble KOHTpPONnepbl) —
paccunTbIBAIOTCS C MOMOLLIO KamnbKynaTopa perucTpoB B cpefe pa3paboTku nporpammel Anbda.

B napamempax 09 u 12 ykasbiBatotca Tnum ganHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpawmBaemMbix napameTpoB. Ecnu 3anpawmvsaembin napametp umeet dopmat LONG, To ecTb cocTouT € ABYX
pernctpoB ModBus, Torga B napamempe 08 unu 11 yka3sblBaeTCsl TONbKO NEPBbIN PerucTp.

[ns dopmarta 3anpawwmsaembix AaHHbIx FLOAT ecTb Tpu BapmaHTa 3agayun permcTpos.

1. KoHTponnepbl nepBou rpynmnbl, KOTopble MmetlT dopmaT aaHHbix FLOAT, ucnonb3yloT ctaHgapTHoe
npencTtaeneHne atoro dopmarta. [na Toro, Y4Tobbl NpountaTe AaHHbIE C 3TUX KOHTPOMNEPOB HYXXHO
yKka3aTb HOMep MepBoro peructpa v Bolbpatb opmat gaHHbIx FLOAT.

2.  KoHTponnepbl BTOpoW rpynnbl (TUMbl AaHHBIX OonucaHbl B Tabnuue 2.2 BO BTOPOW YacTu pyKoBOACTBaA
no akcnnyatauun) umetot chopmat AaHHbiX INT, SWAB-LONG n SWAB-FLOAT (SWAB ykasbiBaeT Ha
obpaTHyl0 nocnegoBaTenbHOCTL perncTpoB). [lo aToMy, ANS YTEHUA [OaHHbIX C 3TOW Fpynnbl
KOHTPONNepoB yka3blBaeTCs aapec pernctpa (paccuntbiBaeTca ¢ NOMOoLbio Kanbkynstopa pernctpos
B MeHio Cepsuc nporpammbl Anbda) n cootsetcTBytowmi emy dopmat INT, SWAB-LONG wnu
SWAB-FLOAT.

3. [ns KOHTPONNEpoB CTOPOHHWX NPOM3BOAUTENEN aApec U TN AaHHbIX 3a4aTCst COrMacHO OMUCaHMUIo
Ha [@aHHOE YCTPOWCTBO.
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7.1 Tabnuua nporpaMmMHO AOCTYMNHbLIX perncTpoB niamkaropa UTM-10

Tabnuua 7.1 — lNporpaMmMHO AOCTYNHbIE perncTpbl nHaukatopa MTM-10

£9s ©
e=53 e H
3 ,§ g g9 ®opmar MyHkT aMMeHoOBaHue nNapamMeTpa [Ouana3oH n3meHeHus
49 o (mecATUYHbIE 3HaYeHUA)
IIE [ AaHHbIX MeHH
ec©° e
Pernctp ngentndmkaumm nHamkatopa: 93. 37 DEC (sHaueHue
03 0 INT SYS.03 Mn.6ainT - kop (Mmogens) nHamkatopa 93 DEC, perucTpa)
C7.6anT - Bepcusa nporp. obecneyerms 37 DEC
03/06 | 12 INT rlepenrins ?n”oife”gio";H""ofg“;“M"ﬁ:Tzz’)‘""‘"'”"' PVIVMPVZ 1 o1 mnmyc 9999 o 9999
03 /06 3 INT Bbixog AO 3Ha4YeHne aHanoroBow BbIXO4HOW BEMUYUHbI Ot 000,0 go 099,9*
03 /06 4.5 BYTE Bbixogbl DO | Peructp amckpetHbix Bbixogos DO1 1 DO2 0 — oTKM., 1 — BKI.
MepenHsas 0 — He KBUTUPOBaAHO
03 /06 6 INT HaHens CocTosiHME KBUTMPOBAHUS 1 — KBUTUPOBAHO
CocTosiHWe curHanusaumm (cM.npumeyaHue 6): Mo6uTHO
03 7 INT Hﬁgﬁsﬁ:ﬂ mnaawmin 6anT (6utel DO-D3) — curHanusauus MIN, gO_ B%p—MI;\%_ BZIXI.D::% {0;1
KA’:;)(LIJMVI 6ainT (6utbl D8-D11) — curHanusauus D1, D9—PV2. D3 D11—F2.
03/06 (8.9), FLOAT MepeaHsas 3HayeHue M3MEpSEMOli BeNnUNHbI PV1, PV2 (c OT MuHyC 9999 70 9999
(10.11) naHenb nnasBatoLLEen 3ansaTowm)
03/06 (12.13), FLOAT MepeaHss 3HaveHne BbIXOAa (i)yHVKLWIOHaJ'IbHOFO 6noka 1,2 OT MuHyC 9999 70 9999
(14.15) naHernb (c nnaBatoLen 3ansTomn)
03/06 16 BYTE LOAD.00 | PaspelueHue NporpaMM1poBaHms ? ~ 3anpeLueHo,
— paspeLueHo
03 17 Peseps
AIN1.00; 1
03 /06 18,19 INT AIN2.00 Twn wkans! 1 1 2 6rioka Ot 0000 go 0017
03/06 | 2021 INT AN o8 | Hukeuai npenen wikani 11 2 OT MuHyc 9999 f10 9999
03/06 | 2223 INT ANg 02 | Bepxwit npeaen wiansi 11 2 Groka OT MuHyc 9999 f10 9999
03/06 2425 INT AIN1.03; [NonoxeHve geunmansHoro pasgenutens 1 mn 2 0 — «xxXxXx», 1 — «XXX,X»,
AIN2.03 6noka 2 — «XX,XX», 3 — «X,XXX»
03/06 | 26,27 INT ﬁm;'gi; gﬁf;‘f:)‘;”ﬁ peneH Bxotioro uvcposoro OT 000,0 A0 060,0*
AIN1.05; MakcmmanbHas AnMTenbHOCTb UMMNYTbCHON *
03706 28,29 INT AIN2.05 nomexu ansa curHana 1 u 2 6noka Ot 0000 go 005,0
AIN1.07; MeToa TemnepaTypHOIN KOPPEKLMM BXOAHBIX 0 — pyyHas
03/06 30,31 BYTE AIN2.07 curHanos Tepmonap 1 u 2 6roka 1 — aBTOMaTM4eCKas
AIN1.08: 3HayeHne TemnepaTypbl B PEXUME PyYHOW
03/06 32,33 INT AIN2.08’ KOpPEKUMM BXOAHbIX CUrHanoB ot Tepmonap ans | Ot muHyc 099,9 no 999,9*
) 11 2 6noka
COR1.01: KoadbcpuumeHT koppekuun (cmeLLeHune)
03/06 34,35 INT COR2.01, aHarnoroBoro curHana nogasaemoro Ha 1 un 2 OT MuHyc 9999 o 9999
’ 6roka
03/06 | 36,37 INT ey oo ;V)I/Z}Z?A?H“giLMquingﬁ;tgHKumm AnA oM 210 | 510000 go 0007
03/06 38,39 INT Emg;g} Eﬁxélqmzcﬁpoca MHTEerpanbHbIX 3Ha4YeHun ans OT 0000 A0 0003
03/06 ((jgﬁ;))' FLOAT | NGO | 3uauenme koodppuuventa k1 ans FNC1,2 OT MuHyC 9999 70 9999
(44.45), FNC1.03;
03 /06 (46.47) FLOAT ENG2.03 3HayeHwne koacpdpuumerTa k2 ana FNC1,2 OT MuHyc 9999 o 9999
DOT1.00; Jloruka paboTbl BbixogHoro yctponctea DO1,
03/06 48,49 INT DOT2.00 DO2 Ot 0000 no 0006
o 0000 - PV1
DOT1.01; Homep aHanoroBoro Bxoaa Ans ynpasneHus 0001 - PV2
03/06 50,51 INT DOT2.01 ONCKpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 — F2
. 00,00* — ctaTnyeckuin
03/06 52,53 INT Bg¥;8§ Twn curHana BbixogHoro yctpoiictea DO1, DO2 | 00,01 — 99,99* —
) VMNYNbCHbIV
54.55), DOT1.03; B AvanasoHe Lukanbl
03/06 | ¢ FLOAT Ycraska MIN DO1, DO2
(56.57) DOT2.03 ’ BbIGPAHHOTO TUMNa AaTyuka
(58.59), DOT1.04; B AvanasoHe Likanbi
03/06 (60.61) FLOAT DOT2.04 YcraBka MAX DO1, DO2 BLIBPAHHONC TVINA AATIMKA
03/06 ((231235)) FLOAT Bg¥;8g 'vcTepesuc BeixogHoro yctponctea DO1, DO2 OT MuHyc 9999 no 9999
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0000 — 6e3 KBUTMPOBaHUSI

03/06 66 BYTE ALRM.00 MapameTp oToGpaxeHus curHanmsaumm 0001 — ¢ KBUTMPOBAHIEM
(67.68), AIN1.09; TexHomnornveckas curHanusaumsa MIN gns
03/06 (69.70) FLOAT AIN2.09 PV1.2 OT MuHyc 9999 no 9999
(71.72), FNC1.04; TexHonornyeckas curdanusauus MIN ans
03/06 (73.74) FLOAT ENC2.04 FNC1,2 OT MuHyc 9999 no 9999
(75.76), AIN1.10; TexHonorundyeckas curHanusaums MAX gns
03/06 (77.78) FLOAT AIN2.10 PV1.2 OT MuHyc 9999 no 9999
(79.80), FNC1.05; TexHonornyeckas curHanusaumsa MAX gns
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 gnsa PV1,2 Ot 0000 go 9999
(87.88), FNC1.06;
03/06 (89.90) FLOAT ENC2.06 'nctepesuc curdanusaumm gns FNC1,2 Ot 0000 go 9999
03/06 91 INT AOT.00 McTouHMK aHanoroBoro curHana ans OT 0000 go 0004
ynpaBsreHusi aHanoroebiM Bbixogom AO
0000 — AO=y
03 /06 92 BYTE AOT.01 HanpaBneHnue BbixogHoro curHana AO 0001 — AO=100%-y
3HayeHne BxogHoro curHana, pasHoe 0%
03/06 (93.94) FLOAT AQT.02 BLIXOAHOrO CUrHana OT MuHyc 9999 no 9999
0,
03/06 | (95.96) | FLOAT | AOT.03 | SHaueHue BxoHoro curkana, pasoe 100% OT MuHyC 9999 710 9999
BbIXOAHOrO curHana
AIN1.06; Konunyectso yyacTkoB nuHeapusaumm 1 1 2 0000-0039 — ans 1-ro 6rnoka
03/06 | 97,98 INT AIN2.06 | 6roka 0000-0019 — Anst 2-ro 6noka
03/06 | 99-118 | INT | LNX1.00-19 | AGCLCCbI OMOpHBIX TOUSK MMHEapU3aLMY OT 00,00 #o 99,99*
nepsoro 6noka
. . ABcumCcChl OMOPHbIX TOYEK NMMHeapu3aumum "
03/06 | 119-138 INT LNX2.00-19 BTOpOro 6roka Ot 00,00 8o 99,99
03/06 | 139-158 INT LNY1.00-19 | OPAVHATEI OMODHLIX TOYEK NMHEaPM3aLY OT MuHyc 9999 Ao 9999
nepsoro broka
03/06 | 159-178 INT LNY2.00-19 | OPAMHATEI OMOPHLIX TOEK NMHEapU3aLyM OT MuHyc 9999 Ao 9999
BTOpPOro 6mnoka
WND1.00; 0000 — ogHoKaHanbHbIN UTM
03 /06 179 BYTE WND2.00 KonunyecTtBo okoH 0001 — 1 OKHo, 0002 — 2 OKHa
03706 180 INT WND1.01 I'Iapame;p, KOTOPbIN BbIBOAMTCS Ha LiMcpoBon
Avcnien nepBoro okHa oTobpaxeHus OT 0000 A0 0004
03706 182 INT WND2.01 I'Iapame;p, KOTOPbIN BbIBOAMTCS Ha LiMcpoBon
JAVCnren BTOPOro OkHa OTOBpaXKeHus
WND1.02; [MonoxeHune 3ansTon 4ns NepBoro n BTOPOro
03/06 184,186 INT WND2.02 OkHa OTOBPAKEHNS Ot 0000 no 0006
. 0000 — gncnnew NOCTOSAHHO
03/06 188,190 INT WND1.03; Cnoco6 BbiBoAa LMGPOBOro nHankaTopa anis CBETUTCS
WND2.03 nepBoro 1 BTOPOro OkHa 0TO6paxeHus .
0001 — gucnnen muraet
CLI1.00; 3HauveHne KanmbpoBKN HAaYaNbHOIO 3HAYEHUS
03 /06 200,201 INT CLI2.00 LKans! 1 1 2 Groka OT MuHyc 9999 1o 9999
CLI1.01; 3HauveHne KanmbpoBKN KOHEYHOTO 3HaYEHUsI
03/06 202,203 INT CLI2.01 Kbl 1 v 2 Groka OT MuHyc 9999 no 9999
CALO.01; 3HauveHue kanubposku MIN u1 MAX aHanorosoro
03/06 204,205 INT CALO.02 Bbixofa AO OT MuHyc 9999 no 9999
03/06 206 INT SYS.13 | SraueHve KoppeKuim nokasaHuii AaTnka OT MuHyc 9999 a0 9999
TepMOKOMMEeHcaLmm
03 /06 207 Peseps
03/06 208 INT SYS.05 Mepviog onpoca 10-10000 mc
03 /06 209 INT SYS.06 Talrim-ayT oTBETA > nepvoga onpoca
03/06 | 210, 211 INT gig% Appec onpalunBaemoro ycrtponctea 1 u 2 Ot 0000 po 0255
03706 212, 213 INT SYS.08; Homep peructpa onpawumsaemoro yctporcTaa 1 OT 0000 A0 9999
SYS.11 n2
0—INT
SYS.00; . 1-LONG
03/06 | 214,215 INT SYS.12 Tun gaHHbIX 1 1 2 ycTpoicTBa 2 — FLOAT
. 3 - SWAP-LONG
4 — SWAP-FLOAT
03 216 BYTE SYS.04 CeTeBoI TMN yCTpOWiCTBa (1): f/ll:\s’;r
03 217 INT SAVE.O1 CoxpaHeHue nonb3oBaTeNbCKUX HACTPOEK 0000
0001 — 3anucaTtb
03 218 INT SYS.02 TaMM-éyT Kagpa 3anpoca B CUCTEMHbIX TakTax OT 0001 710 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep nHaMkaTopa B ceTu) Ot 0000 po 0255
03 220 INT SYS.01 CkopocTb 06MeHa Ot 0000 go 0012
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MpumeyaHus.

1. MNpwn ynotpebnexHnn cnosa 6nok MmeeTcs B BUAY DYHKLMOHAmMbHBIN 610K HOpManusaumm n MacluTabupoBaHums.

2. Nupukatop NTM-10 obmeHmBaeTca AaHHbIMM no npoTtokony Modbus B pexume "No Group Write" — cTtaHgapTHbin
npoTokon 6e3 nogaepkku rpynnoBoro ynpasneHust AUCKPETHLIMU CUrHaNnamm.

3. (p1.p2) — perncTpel, KOTOpble OTBEYAIOT 3a OAHO ONpeAeNieHHoe 3HaYeHUe C MnraBaroLLet 3ansTon.

4. (*) OaHHoe uncno npeacTaBneHo B peructpe LenbiM 6e3 geuvmMansHoro pasgenutens (3ansTton). Hanpumvep, ecnv B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uncno 600.

5. Peructp 16 «Pa3peweHue npozpaMMupo8aHusi», B Cllyyae YCTaHOBKWM ero 3HayeHusi B «1», paspeluaet nsmeHeHue
KOHMrypaumoHHbix permctpoB No 17-210. YcTaHoBKy «Pa3peweHue rnpoepamMmupo8aHUsi» MOXHO OCYLLECTBUTb C NEPCOHAIbHOW
OBM unu ¢ nepegHelt naHenu npubopa (ypoeeHb LOAD.00). Mpu Hannumm B 16 pernctpe «0» [OCTYNHbI AN U3MEHEHWS TOMNbKO
perncTpbl onepaT1BHOrO yrnpaeneHus 1-15, a octanbHble AN YTEHUs.

6. MNobutHoe npeacTaBneHve peructpa curdanusaumm 7 (PV — nsmepsemas BenumuuHa, F - Bbixod dyHKL.6noka):

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

F2 | F1 |PV2|PV1_- F2 | F1 | PV2 | PV1 |
d-kkon 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaumsa MAX) Mnagwwn 6ant (curHanmsaums MIN)

PekomeHaauumn no nporpammMupoBaHnio o6meHa gaHHbIMK ¢ niaukatopom UTM-10
(ocobeHHOCTM ncnonb3oBaHusa pyHkumMn WinAPI)

Mpu onepauusix BBoga / BbiBoAa (C nporpammHbiM ynpasneHvem DTR/RTS), Heobxoanmo yaepxvBaTb
curHan DTR/RTS o okoHYaHus nepepauyv kagpa 3anpoca. [ns onpedeneHus MOMEHTa nepeaadn nocregHero
cumBona u3 6ydgepa nepegaun COM nopTa pekomeHayeTcst ucnonb3oBaTh AaHHyo dyHKumo: WaitForClearBuffer.

voilid WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx,0x3FD

in al,dx
test al,0x20
jz al

aZ2:in al,dx
test al, 0x40
jz a2

Kagp oTBeTa oT vHOukatopa nepefaeTcsl MHOMKAaTOPOM C 3adepXkon 3 — 9 MC OT MOMEHTa MPUHATUSA
Kagpa 3anpoca. [Ina oxuaaHns kagpa oTBeTa He pekoMeHayeTcsa ucnons3oBaTe WinApi: Sleep( ), a ucnonssoBaTb
OVERLAPPED cTpyKTypy 1 onpefensitb Nony4yeHne oTBeTa OT MHAMKaTopa CneayLmum KogoM:

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

TimeOut — TavimayT Ha nony4eHne oTeeTa.

Mocne nepepaun kagpa oTBeTa MHAMKATOpy Heobxoouma nay3a =1MC Onsi NEPEKMYEeHUs B PEXuM
npvema. [ns oxuaaHust Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep( ).
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7.2 MODBUS npotokon
7.2.1 ®opmart Kaxagoro 6anTa, KOTOpbI NPMHUMaETCA U NepeAaeTcA MHANKaTOPaMu crieayloLWwmni:

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

Kagp Modbus coobueHus cnegytowimn:

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

[oe k<16 — konu4yecTBO 3anpalumBaeMbiX peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gonee 16
pernctpos, nuaukatop NTM-10 B oTBETE OrpaHN4MBaEeT UX KONMYECTBO A0 NepBbIX 16-TN perncTpoB.

7.2.2 Device Address. Agpec ycTpoucTBa

Agpec vHaukaTtopa (slave-yctpowictBa) B cetu (1-255), no koTopomy obpawaetca SCADA cucrtema
(master-ycTponcTteo) co ceouM 3anpocom. Korga yaaneHHoe yCTPOMCTBO MOChbINaeT CBOW OTBET, OHO pa3meluaeT
3TOT e (CobBCTBEHHbIN) agpec B 3TOM nore, 4Tobbl master-ycTpoicTBO 3HaNo kakoe slave-yCTponcTBO OTBeYaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKUMOHanNbHbIA KOA onepauuu

NTM-10 nogaepxuaeT criegytome yHKUMK:

Function Code DyHKUMA
03 YUrteHne pernctpa(oB)
06 3anucb B 0OWH perncTp

7.2.4 Data Field. None nepeaaBaeMbIX faHHbIX

Mone paHHbIX coobweHnsa, nocbinaemoro SCADA cuctemon yganeHHOMYy YCTPOWCTBY COAEPXKUT
po6aBoyHo MHpopMaLmio, KoTopas Heobxoauma slave-ycTponcTBy Ansa Agetanuaaunn dyHkumm. OHa BKNoYaeT:

® HayarnbHbIM agpec perncTpa n KonuyecTso perncTpos Ansa dyHkumm 03 (YTeHune)

® afpec pernctpa u 3HayeHue 3Toro pernctpa ans dyHkumn 06 (3anmce).

Mone AaHHbIX COOBOLLEHMSA, MOCHINAeMOro B OTBET yAaneHHbIM YCTPOWCTBOM COOEPXKUT:
e konu4yecTBo 6anT oTBeTa Ha hyHkumio 03 1 cogepxMMoe 3anpalumBaeMblX PerucTpoB
® aJpec perncTpa n 3HadeHue 3Toro perncrpa ans pyHkumm 06.

7.2.5 CRC Check. MNone 3Ha4eHUs1 KOHTPOJIbLHON CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPONS C MOMOLUbID LMKnnydeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna coobuieHunsi (address, function code, data) nepepatowee ycTpoicTBo
paccuutbiBaeT CRC ko 1 nomelyaeT ero B koHel coobueHusi. MpuemHoe yctporcTBo paccumTbiBaeT CRC kop
NpuHSATOro coobuleHns n cpaBHUBaEeT ero ¢ nepeaaHHelM CRC kogom. Ecnn CRC koa He coBnagaeT, 9To o3Ha4YaeT
4YTO UMEET MECTO KOMMYHUKaLMOHHas ownbka. YCTPOMNCTBO He BbINOMHAET AEWCTBUMA N He JaeT OTBeT B criydae
o6HapyxeHus CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

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

. Ucknirouatowee I ¢ nepebiMn 8 61T Balita cooblieHus n cogepxunmoim CRC peructpa.

. CoBur pesynbTaTta Ha oAMH OMT BNpaso.

. Ecnu cosuraembin 6ut = 1, ncknovarowee UNU copepxxmmoro peructpa ¢ AO01h 3HaveHnem.

. Ecnu coguraembivi 6ut Hynb, NOBTOPUTL Liar 3.

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

. Ucknirovatowee I co cnepytowmmn 8 6ut Ganta coobuieHunsa n cogepxumbim CRC pernctpa.
. MoBTOpATL Warn ot 3 oo 7 noka Bce 6aiTbl coobLeHns He oGpaboTatoTcs.

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

OCoO~NOOOPAWN-=-

Korga CRC pa3smelaeTcs B KoHUe coobLueHust, mnaawmin 6ant CRC nepegaetcst nepBbiM.
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YreHue Heckonbkux peructpoB. Read Multiple Register (03)

Cﬂeﬂ,leLIJ,VIVI cdopmat ncnonb3dyeTca Ond nepenady 3anpocoB OT KOMMNbKOTEPA W OTBETOB OT yaalieHHOro

yCTpPOMWCTBA.

3anpoc yctponctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTponcTtea. 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

Fone «<NUMBER OF REGISTERS» 1 n <16 — KonmnyecTBO 3anpawmBaemblx pernctpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, nHaukatop MTM-10 B 0TBETE OrpaHMYMBAET UX KONMYECTBO A0 nepBbIX 16-

TU PEerucTpoB.

Mpumep 1:

1. YUteHue pernctpa

3anpoc yctpomnctBy. 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 ycTponcTBa. 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. 3anuckb B peructp

Cnepywouwas komaHaa 3anvcbiBaeT onpegeneHHoe 3HadeHue B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpomcTBa. 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:

YcTaHoBUTb BpeMs auddepeHumMpoBaHusa nHankaTopa 74 cekyHabl B ycTponcTtse ¢ agpecom 20.

Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctpounctBy. 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 yctponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8. YKa3zaHue mep 6e3onacHoOCTH

NPEAOYINPEXAOEHUE

1. MpeHeGpexeHne MepaMn NPeAOCTOPOXKHOCTUA M NpPaBUNaMu 3KCnyaTauum
MOXeT cTaTb MNPUYUHOM TPaBMUPOBAHUA MNepcoHana WNM  NoBpeXAeHus
obopypoBaHus!

2. [Ona o6GecneyeHusi Ge3onacHoro wucnonb3oBaHUA o6opyadoBaHUs
HEYKOCHUTENbHO BbIMOJIHANTE yKa3aHUA AaHHOW rnaBbl!

8.1 K akcnnyatauun nHgmkatopa UTM-10 gonyckatoTcs nvua, MMelLWne paspelueHne ans paboTbl Ha
aneKkTpoycTaHoBKax HanpsbkeHvem o 1000 B 1 ndyumnslume pykoBoACTBO NO 3KCNyaTaunm B NOSIHOM obbeme.

8.2 Okcnnyatauua wuHamkatopa WTM-10 paspelwaetcs npyv  Hanmuuum WHCTPYKUMW MO TEXHUKe
©e30nacHOCTN, YTBEPXAEHHOW MpeanpusaTUeM-noTpedutenem B YCTAHOBMEHHOM MOPSiAKE W yyuTbiBatoLEen
cneunduky NPUMEHEHUss MHOUKATOpPOB Ha KOHKpeTHOM obbekTte. lMpu akcnnyaTauuu HeobxoauMmo cobnoaatb
TpeboBaHus gevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBoK HanpsikeHnem go 1000B.

8.3 Nuamkatop MTM-10 pormkeH 3KcniyaTMpoBaTbCA B COOTBETCTBUM C TpeboBaHMAMW OEWCTBYHOLLMX
"MpaBun ycTpowcTea anekTpoyctaHoBok" (MYJ).

8.4 Wcnonb3ynTe HanpsKeHUs MUTaHWs, COOTBETCTBYHOLME TpeboBaHWMAM K 3NEeKTponuTaHuio And
nHamkatopa NTM-10. Mpu nogaye HanpskeHus NuTaHns HeobxoamMMoe ero 3HavYeHne JOIMKHO YCTaHaBNMBaTLCA He
bonee, 4YeMm 3a 2-3 cek.

8.5 Bce MOHTaxHble W npodunakTudeckmne pa6OTbI OOJDKHblI  NpoBOAUTBLCA NpU  OTKIMKOYEHHOM
ANeKTponnTaHnu.

8.6 3anpewaeTcs nogknoyaTh U OTKNOYAaTh COEQUHUTENMN NPU BKMHOYEHHOM 3MEKTPONUTaHUN.

8.7 TwaTenbHO NpOM3BOAMTE MNOAKMYEHME C cobniogeHuem nonspHOCTM BbIBOAOB. HenpaBunbHoe
MOAKIOYEHUE WM MOAKMYEHNE pa3beMOB MPW  BKMOYEHHOM MUTAHUU MOXET MPUBECTM K MOBPEXAEHWNIO
3NEKTPOHHBLIX KOMMOHEHTOB Npubopa.

8.8 He nogkntovarite Hemcnonb3yeMble BbIBOAbI.

8.9 lpu pasbopke npubopa Ana ycTpaHeHuss HewucnpaBHocTen wunankatop MTM-10 pomkeH ObiTh
OTKIHOYEHbI OT CETU SNEKTPONUTAHMS.

8.10 lMpun n3BneyeHnn NpubOPOB M3 KOpMyca HE NMPUKacanTechb K €ro SMNeKTPUYECKMM KOMMOHEHTaM U He
noaBepranTe BHYTPEHHWE Y3Mbl U YaCTW yaapam.

8.11 Pacnonarante wuHaukatop WTM-10 kak MOXHO pQanee OT YCTPOWCTB, TreHepupyloLmnx
BbICOKOYACTOTHblE M3nydeHue (Hanpumep, BY-neum, BY-cBapouHble annapartbl, MalWHbl, unu npubopsbl
MCNONb3yHLLIME MMMNYIbCHBIE HAMPsXKeHWs) BO nsberaHnm cboes B paboTe.
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9. MNopsaaoK ycTaHOBKU U MOHTaXa

9.1 Tpe6GoBaHuUs K MECTY YCTaHOBKM

MHDMKaTOpr AOJDKHblI  yCTaHaBiMBaTbCA B  3aKpPbITOM BsprBO6630I'IaCHOM n I'IO)KapO6e3OI'IaCHOM
nomMellieHnn, ¢ ycnosnamMmm akcniyataunn ykasaHHbIMU B rnaBe 3 HacTosLwen WHCTPYKUUN.

abapuTHble n npucoeauHUTENbHbIE pasMmepsbl uHamkatopa UTM-10 npuseaeHs! B npunoxerHun A.

9.2 CoeguHeHMe C BHEWHNMM ycTponcTBaMu. BxogHble 1 BbIXoAHbIe Lenu

BHUMAHME!!! Tpwn nogkntoveHun uHamkatopa WTM-10 cobniopate ykasaHua mep Ges3onacHocTu
pasgena 8 HacTosALWeNn MHCTPYKLUMMK.

KabenbHble cBA3W, coeguHsawowme wuHankatop WMTM-10 nogkno4valTcs 4yepe3 KIEMMHble  KOMOAKU
COOTBETCTBYHOLLIErO KIEMMHO-0/104HOrO COeaMHUTENS B COOTBETCTBMM C TpeboBaHusMu gencteytowmx "Mpasun
YCTPOWCTBA 3NEKTPOYCTaHOBOK".

MopkntoyeHne BXoaoB-BbIXOAOB k MHAUKaTopy MTM-10 Npor3BoasT B COOTBETCTBMM CO CXEMAMU BHELLIHMX
coeanHeHWI, NpuBeaeHHbIX B NpunoxexHun b.

He ponyckaeTcs o6beauHATb B ogHOM kaberne (Kryte) uenu, No KOTOpbIM MEpeaaloTcsl aHarnoroBble,
NHTepMENCHbIE CUTHAmMbI U CUMBHOTOYHBIE CUrHaMNbHBLIE UMK CUMLHOTOYHLIE CUMOBLIE Lienu.

HeobxogumocTb akpaHupoBaHuWs kabenen, nNo KOTOpbIM nepedaeTcs UHOpPMauWs, 3aBUCUT OT ANVHbI
kabenbHbIX CBA3eM U OT YPOBHS MOMEX B 30He NPoKNagku kabens.

[MpumeHeHne 3KpaHMPOBAHHOM BUTOW Napbl B MPOMbILUIEHHBIX YCNOBUSX SABASETCA NPeanoYTUTENbHbIM,
NOCKOJIbKY 3TO obecneynsaeT nony4yeHne BblICOKOro COOTHOLLEHUA CI/IFHaJ'I/LIJyM n 3awmTy ot CI/IHCbaSHOI7I nomMmexu.
9.3 NopgknoyeHne ANEeKTPONUTaHMUA GIOKOB

BHUMAHMUE!!! Tlpn nopknioveHun snekTponuTanua mHaukatopoB UTM-10 cobniopath ykaszaHusa mep
6e3onacHocTu pasfena 8 HacToSILLEN UHCTPYKLIM.



35

10 NMoaroToBKa Kk padoTe. NMopaaok padboTbl

10.1 NMoproToBKa Kk paboTe

MopknoyeHne BXodoB-BbIXOA0B K MHANKaTopy MTM-10 Npon3BOAsT B COOTBETCTBMM CO CXEMAMU BHELLUHMX
COeQIMHEHWIA, NPUBEAEHHbIX B NPUNoXxeHun b.

10.2 KoHdurypaumsa npubopa

MHpukaTopbl npencTaBnsitoT cobor  KOHUrypupyemble KOMMakTHble npubopbl. [lonb3oBaTtenb, He
UMEIOLLIMIA 3HaHWMA U HaBbIKOB MPOrpamMMMPOBaHNS, MOXET MPOCTO BbI3blBaTb U UCMONHATL PasnuyHble (OYHKLUN
nytem KoHdurypauumn nigukatopa UTM-10. MHankatop NTM-10 o4eHb rmbkuin B ICNONb30BaHNN U MOXET BbICTPO M
nerko, N3MeHMBLLW KOHMUIypaLmIo, BLINOMHATL HEKOTOPbIE 3a4a4n YNpaBneHnss TEXHONOrMYeCcKMMmM npoLeccamu.

Mupgukatop UTM-10 KoHdurypupyeTcs yepes nepenHiolo naHenb npubopa unu yepes ranbBaHUYeCKU
pasgeneHHbin MHTepdenc RS-485 (npotokon ModBus), uto Takke no3sonseT ucnonb3oBaTb NpUboOp B Kayectse
yAaneHHoro yCTponcTBa nNpu paboTe B COBPEMEHHbIX CETSIX ynpaBneHusi u cbopa nHdpopmauumn.

MapameTpbl koHdUrypaummn mHamkatopa MTM-10 coxpaHsaTca B 9HEProHe3aBUCHMON NamsiTn u npubop
cnocobeH BO30OHOBWTL BLIMOMHEHWE 3ajay ynpaBrieHVs Mocfie MnpepbiBaHWs HanpshkeHus nuTaHus. batapes
pes3epBHOro NUTaHUs He UCMONb3yeTCs.

Mporpamma koHurypaumm niamnkatopa MTM-10 gormkHa GbITb COcTaBneHa 3apaHee U opopMreHa B Buae
Tabnuubl (cM. npunoxexHve B), 4To n3basmT nonb3osaTens oT OWMOOK Npy BBOAE NapaMeTpoB KOHUrypaumu.

HasHayeHve anemeHTOB nepegHen naHenn — CBETOAMOAHbLIX WHAMKATOPOB M KNasBwLl NpeacTaBneHo B
COOTBETCTBYIOLUMX pasaenax rna.bl 5. [Mopsgok KoHdUrypaumm U3noxeH B rnase 6.

10.2.1 MopsaAoK HacCTPOMKKU aHANoOroBoro Bxoaa

Mpun HacTpovike 1 nepecTporike C OQHOrO TUMNa BXOAHOIO CUrHamna Ha Apyrom Tumn, Heo6xo4UMO NpPUBECTU B
COOTBETCTBME Crieayolee:

- mapamMeTpbl MEHIO KOHUIypaumm oTBeYaloLLme Tuny BXOAHOro curHana,

- MONOXEHNSA NepeMblYeK Ha KNeMMHO-6roYHOM coeagnHuTene,

- NOMOXEHWA NepeMblYek Ha nnaTe npoweccopa.

Tunbl BXOAHbIX CUrHANoB, MapamMeTpbl MEHI0 KOHUrypauum U MOSNOXEHUSI MepeMblYek MpUBEAEHbI B
Tabnuuyax 10.1 1 10.2.

Tabnuua 10.1 — YHUMUMPOBAHHbLIE CUTHAMbI MOCTOSIHHOIO TOKA U HANPshKeHNs!

MonoxeHue
nepemMbliyeKk Ha MonoxeHue
MapameTp meHI0 KB3-8-14, nepemMblyek Ha
Tun BXogHOro curHana KB3-16-13,
KOHcpurypaumm KB3-17P-01, nnarte npoueccopa
KB3-17C-01, (puc.10.1)
KB3-17K-01
AHanoroBbi Bxog Al
0-5 MA RBx=400 Om AIN1.00(AIN2.00)=0001 JP1[1-2], [7-8] J1[3-4], J2 [5-6]
0-20 mA, RBx=100 Om AIN1.00(AIN2.00)=0001 JP1[1-2], [5-6] J1[3-4], J2 [5-6]
4-20 mA, RBx=100 Om AIN1.00(AIN2.00)=0001 JP1[1-2], [5-6] J1[3-4], J2 [5-6]
0-10B, RBx=25 kOm AIN1.00(AIN2.00)=0001 JP1[2-4], [5-7] J1[3-4], J2 [5-6]
0-75 mB AIN1.00(AIN2.00)=0001 JP1[1-2], [6-7] J1[3-4],J2[1-2]
0-200 vB AIN1.00(AIN2.00)=0001 JP1[1-2], [5-7] J1[3-4], J2 [3-4]
0-2B AIN1.00(AIN2.00)=0001 JP1[1-2], [5-7] J1[3-4], J2 [5-6]

Mpumeyanue. Ecnu c unamkatopom MTM-10 ncnonesyetca KE3-8-14, To aHanoroBbin Bxoa 6yaeT Tonbko
YHUPMLUMPOBAHHBIM.
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Tabnuua 10.2 — TepMmonpeobpasoBaTeny CONPOTUBNEHWS U TepMonapbl

MonoxeHue
nepeMblyek Ha MonoxeHue
Tvn BXOAHOFO CUrHana MapameTp mMeHO KB3-16-13, nepemblyeK Ha
KOHcurypaumm KB3-17P-01, nnate npoueccopa
KB3-17C-01, (pnc.10.1)
KB3-17K-01
AHanorosbili Bxog Al
TCM 50M, -50 ... +200°C AIN1.00(AIN2.00)=0003 JP1[1-2], [5-7] J11[1-2], J2 [3-4]
TCM 100M, -50 ... +200°C AIN1.00(AIN2.00)=0004 JP1[1-2], [5-7] J11[1-2], J2 [3-4]
TCM rp.23, -50 ... +180°C AIN1.00(AIN2.00)=0005 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TCI 500, Pt50, -50 ... +650°C AIN1.00(AIN2.00)=0006 JP1[1-2], [5-7] J11[1-2], J2 [3-4]
TCI 100rM1, Pt100, -50 ... AIN1.00(AIN2.00)=0007 JP1[1-2], [5-7] J11[1-2], J2 [3-4]
+650°C
TCMrp.21,-50 ... +650°C AIN1.00(AIN2.00)=0008 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TXKK (J),0... +1100°C AIN1.00(AIN2.00)=0011 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TXK (L), 0 ... +800°C AIN1.00(AIN2.00)=0012 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TXKH (E), 0 ... +850°C AIN1.00(AIN2.00)=0013 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TXA (K), 0 ... +1300°C AIN1.00(AIN2.00)=0014 JP1[1-2], [5-7] J11[3-4],J2 [1-2]
TMr10 (S), 0 ... +1600°C AIN1.00(AIN2.00)=0015 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TMNP (B), 0 ... +1800°C AIN1.00(AIN2.00)=0016 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TBP (A-1), 0 ... +2500°C AIN1.00(AIN2.00)=0017 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
MpumeyvaHums.

1. TonoxeHue nepemblyeK Ha KNEMMHO-O6MOYHOM coeauHuTene Ang HacTPOWMKUM aHaroroBoro BXxo4a
OOJDKHO COOTBETCTBOBATb MOMOXEHUIO NEPEMblYEK Ha nnaTte npoueccopa, a Takke COOTBETCTBOBATb HOMEpY
napamMmeTpa MeHK KOH(UrypaLmmn aHanoroBoro BXxoaa.

2. XapakTepuCTuK1 TUMOB BXOAHbIX CUrHanoB NpvBeaeHsbl B pasaene 3.

3. Mopsagok kannbpoBKM BXOAHbLIX aHaNoroBbixX CUrHanoB npueseaeH B pasagene 11.

Moaynb
aHanoroBoro
BbIXxoAa (onuums)

MepemMunyku
aHanoroeoro
BXoAa

MNepemunykm
aHanoroBoro
BbIXoAa

PucyHok 10.1 — MNMonoxeHne nepeMblvek Ha nnarte npoieccopa
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10.2.2 MopsaAoK HaCTPOMKKU aHANOroBoro Bbixoaa
Mpun HacTpoiike n NepecTpoiike ¢ OAHOrO TUNa BbIXOAHOrO CUrHarna Ha Opyron Turn, HeobXo4MMO NpPUBECTU

B COOTBETCTBME MOJIOXKEHNE NEPEMbBIYKM HA MOAYNEe aHanoroBoro Bbixoaa (yCTaHOBMEHHOM BHYTpU npubopa).
Tunbl BbIXOOHBIX CUTHAMOB, 1 NOMNOXEHWS NepeMblYkn npuBeaeHsbl B Tabnuue 10.3.

Tabnuua 10.3 - NonoxeHus nepemMblvek AN pPasHbIX TUMNOB BbIXOAHbIX CUrHANoB

Ko MonoxeHne
A nepembIYK/ Ha
Bbixoaa i
Tun BbIXOQHOTO CUrHana npu Y-
3aKaze aHanoroBoro
nspenus BbiXoaa
A (pnc.10.1)
AHanoroBbin Bbixog AO
O1 0 MA go 5 MA, RBex<400 Om 1 J1[2-3]
OT1 0 MA 1o 20 MA, RBx<100 Om 2 J1[1-2]
Ot 4 MA go 20 MA, RBx<100 Om 3 J1[1-2]

Mpumeyanwe.
Mopsanok kannbpoBKM BbIXOAHOIO aHANoroBoro curHana npveeaeH B pasgene 11.

10.3. Pexxsum PABOTA

[Mocne BbINONHEHWA onepauuin KoHdUrypaumun, nHamkatop nepesogsT B pexum PABOTA (cm. rnasy 6).
OTOT nepexoa TakkKe OCYLLECTBMNAETCS aBTOMaTUYECKN MO UCTEYEHUM OKOMO 2-X MUHYT, AaXe ecnv napameTpbl He
ObInM MoauUUMPOBaHbl U HE HaxXMmanacb HW ofdHa knasuwa, npubop nepenget B pexum PABOTA. B pexume
PABOTA npoucxoguT u3MepeHne u obpaboTka BXOQHOro curHana no 3agaHHoOM nporpaMMe, a Takke
dopMmpoBaHNE BbIXOAHbLIX BO3LENCTBUN.
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11 KannbpoBka n nposepka npubopa. JiuHeapusauus
aHanoroBoro Bxoga

Kanubposka npubopa ocyuiectensiercs:

e Ha 3aBoge-unsrotosutene npu BbiMyCKe an6opa
e [lonb3oBaTenem:

- Npu 3aMeHe OaTynka;

- Npn U3AMeHeHUn ONnNHbI TNINHUA CBA3N.

11.1 NoaroToBka npubopa kK onepauumn KanmbépoBKu

Mepen Tem, Kak NpUCTYNUTb K onepauuy KanubpoBKM aHamoroBOro Bxoda WnM Bbixopa, Heobxoaumo
CHayana npvBecTV B COOTBETCTBUE CrieaytoLlee:

- napameTpbl KOHdWUrypauum oTBedvalomne Tuny BXOAHOrO CUrHamna, MeHI HacTpoek (hyHKUMOHamNbHbIX
6nokoB HopManu3auum n macwTabupoBaHus,

- NONOXEHWS NEPEMBIYEK HA KNEMMHO-610YHOM coeanHuTEene,

- NONOXEHUS NepeMbIYEK Ha NnaTe npoLeccopa.

Heo6x00umMo MOMHUMB, YTO MONOXEHNE NepPeMbIHeK Ha KNEMMHO-BMTOYHOM coeaunHUTENe ANsi HACTPONKN
aHanoroBoro BXxO4a [OOIDKHO COOTBETCTBOBATb MOMOXEHWIO MepemMbldek Ha nnate mnpoueccopa, a Takke
COOTBETCTBOBATL TUNY Bbl6paHHOrO Aatynka YyKa3aHHOro B MEHK0 KOH(*)I/IrypaLLVIVI aHanorosoro BXxoAaa. 310
COOTBETCTBUE NpeacTasneHo B Tabnuuax 10.1 n 10.2.

B MeHIo KOHUrypaumm HeobXxoanuMo 3afaBaTh HWKHUIA U BEPXHUI Npedenbl pa3sMaxa LWKarnbl 1 NosoXeHue
JeuvmanbHoro pasgenuTens (3anatoi). Ecnu BbiGpaHa Tepmonapa unu TepmornpeobpasoBaTternb CONPOTUBIIEHUS],
TO 3TV 3HAYeHUs yCTaHAB/IMBAOTCS aBTOMaTMYECKM, a COOTBETCTBYIOLME MYHKTbl MEHI 3abroKMpoBaHbl Ans
N3MeHeHMs.

Mpu kannbposke nogasaTb ¢ 06pa3uoBoro Npubopa Ha BXOA aHarnoroBbl curHan (TOK, HanpsXXeHne unm
CONpOTMBNEHNE), KOTOPLIN COOTBETCTBYET BbIOPAHHOMY TUMy AaTyuka B PEKOMEHAOBaHHbLIX ANs Hero npegenax
AnanasoHa namepeHus. Tunbl gaTunkos, nogknovaembix K MTM-10, u pekomeHagyemble ux npepensl kanubposku
nokasaHbl B Tabnuue 11.1.

MopkniodeHne obpasuoBoro npubopa K aHanoroBoMmy Bxogy wHaukatopa WMTM-10 ocyliectBnsieTcs
COOTBETCTBEHHO CXxeMaM NOAKMYEHMS 4aTYMKOB NpeacTaBreHHbIM B npunoxeHun b.5, B.6.

B npouecce py4How kannbposku He TpebyeTtca TouHOro paseHcTBa curHanoB 0% u 100% gwuanasoHa.
Hanpumep, MoxHO npoBoauTb kanubpoeky Ans curHanoB 2% u 98% pawanasoHa. BaxHo nuwb TO, 4TOGBI MO
LUMPOBOMY AUCMIE YCTaHOBWUTb 3HAYeHWe, MakcumarbHO Orm3koe K YCTAHOBMEHHOMY 3HaYeHVI0 BXOAHOrO
curHana.

Kak ans py4How, Tak n aAnst aBToMaTu4eckon KanmbpoBku AN NOBbILLEHWUS TOYHOCTU U3MEPEHNSI BXOLHOMO
aHanoroBoro curHana [gonyckaeTcs Npov3BoauTb kanubpoBKy Ans Bcel Lenu npeobpa3oBaHust curHana c y4eTom
BTOPUYHbIX NpeobpasoBaTeneii. Hanpumep, ana BxogHon uenu: “damyuk — npeobpaszosamerib — uHOUkamop UTM-
10” cTO4HMK 0OpasLIOBOro curHana noAkniyaeTcss BMECTO AaTyuka, a onepauus kannbpoBKyM BXOOHOIO curHana
npoussoanTcs Ha nigukatope MTM-10.

Heob6xodumMo noMHuUmMb, 4TO Mocne nposeaeHnAa KaJ'IM6DOBKM Heobxoanumo npon3secTtn 3anunucb
napamMeTpoB (KOS(b(bMLI,I/IEHTOB KaI'IVIGpOBKVI) B 3HEeproHesaBMCMMyr0 nNamaATb, B MPOTUBHOM Chy4dae BBeOEHHadA
MHOopMaLmsa He 6y,u,eT COXpaHeHa npwu OTKNMYEeHNN NNTaHNA MHOUKaTopa.
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Tabnuvua 11.1 - Tunbl 4AaTYUKOB U pEKOMEHAYEMbIE Npefesbl KanubpoBku

MonoxeHune
Koa Bxoaa MpeaenbHbie MpepenbHbIe 3HaYeHUs nepemblyek Ha
T MpagupoBoyHas MHAMLMpPYEMble BXOAHOrO CUTHana npu |, o re npoueccopa
un XapaKTepucTuKa 3HaYeHus npu kanu6poeke npu6opa BH 6
AaTtuvka yTpy npubopa
n HCX KanuépoBke
NapameTp npu6opa
Havan. KoHeuHoe M J2
3HayeHue 3HayeHue
0-5 mA 0 MA 5 mMA [5-6]
0-20 mA 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 A unn B 4 mA 20 MA [5-6]
0001 0-10B JlnHeHas YCTaHOBMEHHbIX 0B 10B [3-4] | [5-6]
0-2B TEXHUYECKNX 0B 2B [5-6]
0-75 mB eaunHuLax 0 mB 75 mB [1-2]
0-200 mB 0 mB 200 vB [3-4]
0-5 mA 0 MA 5mMA [5-6]
0-20 MA Ksanpatuxas 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 MA (Bxoa KanubpyeTes kak unm B 4 MA 20 mA [5-6]
0002 0-10B FHEIHBI. 3aTEeM YCTaHOBIEHHbIX 0B 10B [3-4] | [5-6]
0-2B ’ TEXHUYECKMX 0B 2B [5-6]
0-75 MB yCTaHaBnnBaeTcs eanHMLax 0mB 75 MB [1-2]
0-200mB | KBaMpaTMuHas wkana) 0 mB 200 MB [3-4]
0003 TCM 50M, W10=1,428 -50,0 °C... +200,0°C | 39,225 om 92,775 om
0004 TCM 100M, W10=1,428 -50,0 °C... +200,0°C | 78,450 om 185,550 om
0005 TCM p.23 -50,0 °C... +180,0°C | 41,710 om 93,640 om
TCn 500, W40=1,391 -50,0 °C... +650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 -50,0 °C... +650,0 °C | 40,025 om 166,320 om (1-2] | [3-4]
Pt Pt50, a = 0,00392 -50,0 °C... +650,0°C | 39,975 om 166,910 om
TCn 1000, W190=1,391 -50,0 °C... +650,0°C | 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 -50,0 °C... +650,0°C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 -50,0 °C... +650,0°C | 79,950 om 333,820 om
0008 TCHN p.21, W1=1,391 -50,0 °C... +650,0°C | 36,800 om 153,300 om
0-5 MA JlnHeapusoBaHHas 0 MA 5 mMA [5-6]
0-20 A 0,0 ... 100,0 % 0 MA 20 mA [5-6]
4-20 A (Bxoa kanunbpyeTcs kak unn B 4 mA 20 A [5-6]
0009 0-10B TNINHENHbIN, 3aTemM YCTaHOBIEHHbIX 0B 10B [3-4] | [5-6]
0-2B ycTaHaBnvBaeTcsi TEXHNYECKMX 0B 2B [5-6]
0-75 mB nuHeapusoBaHHas eanHuLax 0 mB 75 mB [1-2]
0-200 mB wkana, cM. pasgen 11.2) 0 mB 200 mB [3-4]
JInHeapusoBaHHas
Bxoa kanubpyeTcs kak N
0010 Tepmonapa | NVHenHbIN, 3aTem Avanason * *
Tepmonapsbl
ycTaHaBnuBaeTcs
nMHeapu3oBaHHasi
wkana, cM. pasgen 11.2)
0011 Tepmonapa | ey 0°C ... OmMB | 63,792 mB
TKK (J) +1100°C '
0012 %’P’(“"(‘I’_r)‘apa TXK (L) 0°C ... +800°C OMB | 66,442 vB
T [3-4] | [1-2]
0013 Tf(f(":"(rl‘;‘)pa TXKH (E) 0°C ... +850°C OmMB | 64,922 mB
Tepmonapa 0°C...
0014 TXA (K) TXA (K) +1300°C 0 mB 52,410 mB
Tepmonapa 0°C...
0015 TAM10 (S) TMMN10 (S) +1600°C 0 mB 16,777 MB
Tepmonapa 0°C...
0016 1P (B) TNP (B) +1800°C 0 mB 13,591 mB
Tepmonapa 0°C...
0017 TBP (A-1) TBP (A-1) +2500°C 0 mB 33,647 mB

* - onpenenaeTca n yctaHaBnmBaeTCA Nofb3oBaTesieM.

Mpumeyanue.

BO3MOXXHOCTb KOMMEeHcaLumn curHana ceoboaHbIX KOHLOB Tepmonapbil.

Ecnn ko Bxogy nogkntodaetca Tepmornapa (AIN.00=[0010]-[0017]), TO B uHAMKaTope ecTb
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11.2 Kann6poBka yHUMLUMPOBaAHHOro aHanoroBoro Bxoaa
11.2.1 PyyHan kanu6poBka

1) B pexvme koHurypauumn yctaHosute napametp CLI1.00 (CLI2.00) "KannbpoBka Ha4yansHOro sHaveHus
CuMrHana nogaBaeMoro Ha nepBbll (BTOPOWN) PyHKUMOHAanNbHbIM 6noK HopManu3auum u MacwtabupoBaHusa'.
MopxntounTe k aHanoroBomMy Bxoay Al nHankatopa MTM-10 06pa3sLoBbIf UICTOYHWK MOCTOSIHHOIO TOKa M yCTaHOBUTE
BENMYMHY curHana pasHyto 0 MA (unu 4 MA) B 3aBUCMMOCTU OT MUCMOMHEHUs KaHana, cooTeeTtcTBytowyo 0%
amanasoHa. Haxumas knasuwmn [A] wnu [V] yctaHoBuTe Ha gucnnee 3HayeHue Al B TeXHUYECKUX eguHuuax,
cooTBeTCTBYIOWEE 0%. HaxaTb knasuwy [O].

2) B pexume KoHurypaumm yctaHosute napametp CLI1.01(CLI2.01) "KannbpoBka KOHEYHOro 3HayeHus
CurHana nofaBaeMoro Ha nepBbii (BTOpPOW) (pyHKUMOHanbHbIA GNoK HopManusaummM u macwtabupoBaHus "
YcTtaHoBUTE BeENWYUHY curHana pasHyto 5 MA (unm 20 MA) B 3aBMCMMOCTM OT MWCMOMHEHWs KaHana,
cooTeeTcTBytowyto 100% AmanasoHa. Haxumas knasuwm [A] wnu [V] ycTtaHoBMTE Ha gucnnee 3HadveHve Al B
TeXHMYeckux eguHuuax, coorsetcreytoee 100%. HaxaTb knaBuy [0].

3) ina 6onee To4HOM KanMBpPOBKM KaHana NoBTopuTe onepaunn 1, 2 HECKONbKO pas.

11.2.2 ABTOMaTHUecKas KanmbpoBka

1) YcraHosuTe napametp CLI1.00(CLI2.00). Haxwvute knasuy [O]. Mpu HaxaTum codetaHns knasui [A]
+ [ V] BknovaeTcst aBToMatuyeckas kanubposka Hyns, YTO CONpoBoXaaeTcsl MuraHmem uHamkatopos “MIN”-“MAX”.
Mpn  wmurannmm umHaukatopoB “MIN"-“MAX” HyXHO nogaTb Ha BXOA CWUrHam KOTOpbIA COOTBETCTBYET
pEeKOMEHOOBAHHOMY HayanbHOMY 3HadeHuto wkanbl (cmM.1abn.11.1) u HaxaTe coveTaHue knasuw [A] + [V].
KoadhduumeHT kannubpoBkn Hyns oUKCMpyeTcs aBTOMaTUYECKN.

2) 3anauTe B pexum nameHeHus napametpa CLI1.01(CLI2.01) HaxaTvem knaBuwn [O], BKNIOYMTE pPEXKUM
aBTOMaTM4ecKkon KannbpoBKM MapameTpa Haxatuem codeTaHus knasvw [A] + [V]. Mopante Ha BXoA curHan
KOTOpbI/ COOTBETCTBYET PEKOMEHAOBAHHOMY KOHEYHOMY 3Ha4veHuto wkanbl (cM.Tabn.11.1). Haxmute codeTtaHue
knasvw [A] + [ V] ong dumkcnpoBaHnsa 3HaveHus koadpdmumeHTa kannbpoBku.

KannbpoBka curHana nogaBaemMoro Ha BTOpOM  YHKUMOHAmNbHbLIM  OGROK  HOpmanusaumm
MacLITabrMpoBaHUA NPON3BOANTCS aHANOrM4YHO KannbpoBKe CUrHana nogaBaemMoro Ha nepsbiil 60K.

11.3. Kann6bpoBka aHanorosoro Bxoga AnA TepMOMETPOB COMPOTUBIEHUSA U
npeobpa3oBaTenen TePMOINEKTPUYECKUX

11.3.1. KanubpoBka aHanoroBoro Bxoga pAnA MOAKMIOYEHUs [aTYMKOB TEepMOMETpPOB
conpotuBneHna TCM 50M

1) B napameTpe koHdurypaumm AIN1.00(AIN2.00) ycTaHOBUTD:
Twn paTymnka 0003

MonoxeHue geuMMansHOro pasfenuTensi, HKHUA U BEPXHWUIA Npeden pa3Maxa Lukanbl ycTaHaBnmMBaeTcst
aBTOMAaTM4eCK/N COOTBETCTBEHHO Tabnuubl 11.1.

2) MopkntoynTb MarasmH conpotmeneHni MCP-63 (MCP-60M nnu aHanornyHelin npubop ¢ aHanormyHbIMm
XapakTepucTkaMmn He XyXe ykasaHHbIX) K Bxody Al BMECTO MOAKMNYaemoro Aartyvka TepmonpeobpasosaTtens
COMNPOTMBIEHNSA COTNACHO CXEME BHELLHNX COeanHEeHWIn (CM. npunoxenne b5, b6).

3) Ha marasuHe conpoTMBIEHWI YCTAHOBUTbL 3HAYEHME COMPOTUBMEHMS ANs BbIOPAHHOrO Tuna Aartdmka
39,225 Om, cooTBeTCTBYOLLEE HAYaNlbHOMY 3Ha4YEeHUIO NpU KanubpoBkKe.

4) B pexnme koHdurypaumm yctaHosuTb napameTp CLI1.00(CLI2.00) "KanubpoBka Ha4anbHOro 3Ha4eHust
CurHana noJaBaeMoro Ha nepBbli (BTOPON) yHKUMOHANbHbIA Onok HopManusauum u MacltabupoBaHusa'.
Haxumas knasuwu [A] unu [ V] ycTaHoBUTE Ha LM@POBOM Agucnnee 3HayeHue, COOTBETCTBYIOLEee TeMnepaType
Hayana wkanbl npu kanubposke "-50,0°C". HaxaTtb knasuLly 1.

5) B pexxume KoHgurypauumn yctaHoBuTb napametp CLI1.01(CLI2.01) " KanubpoBka KOHEYHOro 3Ha4eHus
CvrHarna nogaBaemMoro Ha nepBbiii (BTOPOW) dyHKUMOHaNbHBIN 6110k HopManusauum n macwtabuposaHus ".

6) Ha marasuHe conpoTMBIEHWI YCTAHOBUTb KOHEYHOE 3HAaYeHue COMPOTUMBIIEHUS Npu KanubpoBke Onis
BbIOpaHHOro Tvna aatyuka 92,775 Om.

7) Haxumasa knasuwm [A] wnu [V] ycTaHOBUTL Ha AWCMfee 3HAa4yeHue, COOTBETCTBYHLLEE KOHEYHOMY
3HAYEHMIO LLKanbl Npu kanubposke "200,0°C". HaxaTb knasuwy [O].

8) [ina 6onee TOYHOW KanMOpPOBKM KaHana NnoBTOpUTE onepaunm 3 — 7 HECKOSbKO pas.

11.3.2 KannbpoBka aHanoroBoro Bxona ansi 4aTYMKOB TepMoMeTpoB conpoTuBneHus TCM 100M

KannbpoBka BxoAa Npon3BoAUTCSt aHanornyHo kannbposke Bxoga TCM 50M, 3a uUCKMOYEHNEM YCTaHOBKM
HayanbHbIX U KOHEYHbIX 3HAaYEHUI CONPOTUBIIEHMI HA MarasuHe conpoTuernenns 78,450 Om — 185,550 Om, a Takke
B nmapameTpax KoHdurypauum ansi BelbpaHHoro kaHana (napametp AIN1.00(AIN2.00)) yctaHOBUTL TUMN AaTymka
paBHbiM 0004.
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11.3.3 Kannb6poBka aHanoroBoro Bxoaa Ans AaT4nkoB TepMomMeTpoB conpotuBneHusa TCIM 500

1) B napameTpe koHdurypaumm AIN1.00(AIN2.00) ycTaHOBUTB:
Twn paTymnka 0006

[MonoxeHne geuyManbHOrO pasfenuTens, HWKHUA U BEPXHUIA Npeaen pa3maxa Likanbl ycTaHaBnMBaeTcs
aBTOMaTMYECKN COOTBETCTBEHHO Tabnuubl 11.1.

2) MopkntoynTb MarasmH conpotmeneHni MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanornyHbIMm
XapakTepucTrkammn He XyXe yKasaHHbIX) K Bxody Al BMecTO Mnoaknoyaemoro gatyvka TepmonpeobpasoBaTens
COMPOTMBIIEHNSA COTNACHO CXEME BHELLHNX COeauHEHWI (CM. npunoxeHne b5, B6).

3) Ha marasvHe conpoTMBNEHUIA YCTAHOBUTbH 3HAYEHWE COMPOTUBMEHWUS ANs BbIOpaHHOro Tuna gartyvka
40,00 Om, COOTBETCTBYIOLLEE HaYarbHOMY 3HAYEHMIO MPU KannodpoBKe.

4) B pexnme koHdurypauumm yctaHosuTe napameTtp CLI1.00(CLI2.00) "KanubpoBka HayansHOro 3Ha4eHus
CuMrHana nogaBaeMoro Ha nepBbl (BTOPOWN) yHKUMOHAanNbHbIM 6noK HopManu3dauum u MacwTtabupoBaHusa'.
Haxumas knasuwmn [A] nnu [ V] ycTaHoBUTE Ha Aucnnee 3HadyeHne, COOTBETCTBYOLLEEe TeMnepaType HavyanbHoOMy
3HaYeHUto LKanbl Npu kanubposke "-50,0°C”. HaxaTb knaeuLly [0].

5) B pexume koHburypauum yctaHosutb napametp CLI1.01(CLI2.01) "Kanubposka makcumyma curHana
nogasaemoro Ha nepBbiv (BTOpoW) yHKLMOHaNbHbIN 6ok HopMmanusauum n maclTabvposaHns".

6) Ha marasvHe cCOnNpOTUBIEHUA YCTAHOBUTb KOHEYHOE 3Ha4YeHue COMNpPOTMBNEHUSA Npu kanubposke AnNS
BblGpaHHOro Tuna gatynka 166,615 Om.

7) Haxvmasa knaBuwm [A] vnn [V] ycTaHOBWTL Ha AWChnee 3HayeHue, COOTBETCTBYHLLEE KOHEYHOMY
3HAYEHMIO LLIKanbl Npu kanubposke "650,0°C ". HaxaTtb knasuwy [O].

8) Onsa 6onee ToyHOM KanMBpPOBKM kaHana NoBToOpuTe onepauun 3 - 7 HECKOSbKO pas.

11.3.4 Kann6poBka aHanoroBoro Bxoga ans 4aT4MkoB TepMomMeTpoB conpoTtuBnexHusa TCIM 1000

KanubpoBka Bxoga npousBoantcsa aHanormdHo kanvbposke Bxoga TCI1 5001, 3a ucknioyeHnem yCcTaHOBKU
HayanbHbIX N KOHEYHbIX 3HAYEHWUI COMPOTMBIIEHMI Ha Mara3uHe conpoTtueneHus 80,00 Om — 333,23 Om, a Takke
YCTaHOBUTbL TWN JaTyMka aHanorosoro curHana 0007.

11.3.5 Kann6poBka aHanoroBoro Bxoga ansi TepMoaneKkTpuyeckux npeodbpasoBaTenen

[na Tepmonap npu kanubpoBke ycTaHOBWUTL TN Tepmonapsbl. K knemmam kanmbpupyemoro aHanorosoro
BXOAa NOAKMYMTL KanubpaTop HanpsbkeHus, Hanpumep anddepeHumnanbHbIi BonbTMeTp B1-12 nnu aHanornyHeIn
npubop C aHamnorMyHbIMM XapaKTepUCTUKaMW He XyXe ykasdaHHbiX. [lanee kanmbpoBaTb kaHanm aHanormyHo
TepMoMeTpaM COMPOTUBIIEHMSA, YCTaHaBNMBas HayanbHble W KOHEYHble 3HAYeHWS HanpskeHun, KoTopble
COOTBETCTBYIOT Hayany W KOHUYy LwWkanbl BblbpaHHoW Tepmonapbl (cm. Tabnuvuy 11.1 “Tunbl gatynkoB u
pekomeHayeMble npeaenbl kKanmbposkun”).

11.3.6 KoppeKkuus nokasaHuii AaTynka TepMOKOMMNeHcaumum

Jatunk TepmokomneHcaummn (BXOA4 TeMNepaTypHOM KOMMEHCaUUnM XONO4HOro crnasg Tepmonap) YCTaHOBIEH
Ha KB3-16-13-0,75, KB3-17P-01-0,75, KBE3-17C-01-0,75 1 Kb3-17K-01-0,75.

C nomowbio napametpa SYS.05 cmellaTca 3HayeHus nonydaemble OT Tepmonapbl. B gaHHOM meHio
UMpoBOM OUCNNEN MNOKa3biBaeT 3HAJYeHMe TemnepaTtypbl MONyYeHHOe OT Tepmomnapbl, KOTOpoe npu
HeobX0AMMOCTM OTKOPPEKTMPOBATL C MOMOLLbIO KraBuL NporpaMmmmupoBaHis A Y.

Hanpumep, ecnu TemnepaTypa wusmepsiemow cpeau 40,5°C, a wuHaukatop nokasbiBaet 40,8°C, TO
Heo6XxoaMMO 3aiTh B NyHKT MeHio SYS.05 u knaeuweri [ V] ymeHbLIMTL 3HadYeHus Temnepatypbl ¢ 40,8 o 40,5.
HaxaTtb knaeuwy noaTBepXaeHUs [O] N COXpPaHUTb U3MEHEHWS B COOTBETCTBYIOLLMM MYHKTE MEHK (CM. pasgen
6.3.4).

11.4 Kann6poBka aHanoroBoro Bbixofa (B crny4yae 3aka3sa onuum)

Mepen Havanom kanMBpPOBKM aHaNoOroBoro Bbixog4a HEOOXOAMMO MPMBECTM B COOTBETCTBME MOJIOXEHNE
nepemblykM Ha MOAYNe aHanoroBoro Bbixoda (YCTAHOBMEHHOM BHYTpW npubopa). Tunbl BbIXOAHbIX CUrHamNoB U
nosnoXeHue nepemblvkn npuBeaeHsl B Tabnuue 10.3.

YpoBeHb kannbpoBKKM aHanoroBoro Bbixoda UMeeT Tpu napameTpa. Mapametp CALO.00 ucnonb3ayetcs
Ona nHavkaumm aHanorosoro Bbixoga B %. Ecnu nHamkatop UTM-10 HaxoguTcs B py4yHOM pexume, TO B 3TOM
NyHKTE MOXHa TaKkke Npon3BOAUTE U3MEHEHUSI COCTOSIHMSA aHanorosoro Beixoga AO.

MyHktel CALO.01 n CALO.02 wucnomnb3yloTcs Ans KanubpoBKM HavanbHOrO M KOHEYHOro 3HayeHus
aHanoroBoro Bbixoda. Nopagok kannbpoBKM creayLwuii:

1) NMogkntouute Kk aHanorosomy Bbixogy AO nHaukaTopa NTM-10 o6pasuoBbIii U3MEpPUTENbHBIA NpUMbop -
MUNnaMnepMeTp NOCTOSHHOTO TOKa.

2) B pexume KoHdurypauum yctaHoBuTe napameTp CALO.01 "KanubGpoBka HayanbHOrO 3Ha4yeHust
aHanorosoro Bbixoga AO".

3) Haxumasa knasuwu [A] vnu [V] ycTaHOBUTE BENUYMHY BbLIXOAHOMO CUrHana mno munnuamnepMmeTpy
paBHyto 0 MA (nnn 4 mA), cooTBeTcTBytoLyto 0% AnanasoHa, B 3aBMCUMOCTM OT UCTIONTHEHWUS KaHana.




42

4) HaxaTb knasuLy [O].

5) YctaHoBuTb napameTtp CALO.02 "KannbpoBka KOHEYHOro 3Ha4YeHMs aHanorosoro Beixoga AQ"

6) Haxvmasa knaBuwm [A] wnmn [V] ycTaHOBUTE BEMWYMHY BBIXOAHOrO CWUrHama no MunnvamnepmeTpy
paBHyto 5 MA (nnn 20 MA), cootBeTcTBylowwyto 100% auanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.

7) Haxatb knasuwy [O].

8) Ansa 6onee ToYHOM KanUMBPOBKM kaHana LMKNMYECKN NOBTOPUTE onepauuio 2 - 7 HECKOSbKO pas.

Heob6xodumMo noMHumb, 4TO TNOCMEe NPOBEAEHWUs KanMbOpoBKM HeobGxoaMMO MpoM3BECTU 3anucb
napameTpoB (Ko3achdpuLMeHTOB KanmbpoBKW) B 3HEProHe3aBUCMMYKO NamMsaTb (CM. pasgen 6.3.5), B npoTMBHOM
cny4vae BBegeHHas nHdopmaumst He GyaeT coxpaHeHa npu OTKNIOYEHUN NMTaHWUA nHAMKaTopa.

11.5 NpoBepka NpaBMILHOCTU KaNMOPOBKN aHaNoOroBbiX BXOAOB *

Ons Toro, 4Tobbl NPOBEPUTL NPaBUIBLHOCTL KanUMBpOBKM cUrHana nogaBaemMoro Ha MepBbin UMM BTOPOW
yHKUMOHanNbHbIM 6MoK Hopmanusaumm u  MacwTtabupoBaHus, HeobXOAUMMO NpoYecTb C BEPXHEro YPOBHS,
nporpammMHbiM naketom Mic-Intellect, pernctpbl KanMbpoBoOK Havana u koHua Lwkanbl (cM.Tabnuuy 7.1). MNocne atoro
Hago CpPaBHUTb 3HAYeHWs STUX PEerncTpoB C 3HAYEHUAMU MpeAcTaBneHHblMn B Tabnuue 11.2 ans
COOTBETCTBYIOLLEro Tuna gatyuvka. Ecnm aTm 3HayeHns otnmyatotces 6onblue Yem Ha £5%, 3HaunT kanmbposka Gbina
nposefeHa HeBepHO. MNpUYMHON 3TOro MOXeT BbITb HECOOTBETCTBUE NPU KannMbpoBke:

- NOOAHHOrO CUrHana Ha BXOA M HacTpoek npubopa oTBevaloLLmXx 3a KanmbpoBky;

- MepeMbIYeK Ha nnare npoueccopa u (Mnu) KNeMmMHo-6no4YHOM coeauHUTENE;

- HECOOTBETCTBME NapameTpa MeHI0 KOHUrypaLmm OTBEYatoLero Tuny BXOAHOrO CMrHana nepemMblykam.

[Mocne ycTpaHeHnst NpMYMHbBI HENPaBWITLHOW KanMbpoBKM HYXXHO NOBTOPHO OTkannbpuposaTb Npmbop.

Tabnuua 11.2 — 3Ha4YeHns NapamMeTpoB KanMbpoBOK

Kon Tun paTtumka 3HavyeHus napaMeTpPoB KaniMbpOBOK 3anucaHHble B COOTBETCTBEHHbIE
Bxoaa perucTpbl
Ha4vano wkanbl KoHew wkanbl

0-5 mA 1957 5145
0-20 MA 1957 14714
= | 420 MA 4506 14714
0001 ¢ | 0-10B 1957 14677
'S | 0-2B 1957 14713
S [0-75vB 1957 16193
= [0-200 wB 1959 2938
0-5 mA 1957 5145
& [ 0-20 A 1957 14714
i 4-20 MA 4506 14714
0002 5 [ 0-10B 1957 14677
g [ 02B 1957 14713
3 [ 0-75mB 1957 16193
* [0-200 vB 1959 2938
0003 TCM 50M 2631 5736
0004 TCM 100M 4906 11123
0005 TCM I'p.23 2776 5787
TCMN 500 2676 10025
0006 P50, a = 0,00390 2678 10007
Pt50, a = 0,00392 2675 10042
TCIM 1000 4998 19699
0007 Pt100, a = 0,00390 5001 19665
Pt100, a = 0,00392 4995 19734
0008 TCM Ip.21 2493 9254
K 0-5 MA 1957 5145
] 0-20 MA 1957 14714
§ 4-20 MA 4506 14714
0009 ¢ | 0-10B 1957 14677
§ 0-2 B 1957 14713
z 0-75 mB 1957 16193
= [ 0-200 mB 1959 2938
0011 TXKK (J) 1963 14068
0012 TXK (L) 1963 14576
0013 TXKH (E) 1968 14282
0014 TXA (K) 1968 11908
0015 Trn10 (S) 1968 5150
0016 TNP (B) 1964 4541
0017 TBP (A-1) 1964 8336
[aTtymk TepmMokomneHcaumm 40 800

* MpoBoAUTCS TOMbLKO TOrAa, Koraa ecTb COMHEHMSI B MPaBUIbHOCTY BLIMOSIHEHWSA onepaumin kanubposku,
WK NPaBUNbHOCTM (OYHKLMOHUPOBaHMS npubopa.
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11.6 JlnHeapusauusa aHanoroBoro Bxoaa

®yHKUMA NUHeapu3auuyu noguvMHeHa NepBOMY M BTOPOMY (pyHKLMOHarNbHOMY OGroky Hopmanusauuu u
macluTabmpoBaHus. JiuHeapusaums AaeT BO3MOXHOCTb MPaBUIIbHOTO (PU3NYECKOro NPEeACTaBMEHUst HENMUHENHbIX
perynupyembix 1 U3amepsieMblx NapameTpoB.

* C nomMowbro nuHeapu3ayuu MOXHO npou3eo0ums, Hanpumep, U3MepeHue eMkocmel 8 nrumpax, Mempax Kybu4yeckux
unu Kunoepammax npodykma, 8 3agUcUMOCmU Om U3MEPEHHO20 8XO0HO20 CU2Haa yposHsi 8 emkocmu. B uHOukamope UTM-10
omnu4umenbHol 0cobeHHOCMbI0 ecmb mo, Ymo npu esibope napamempa WND1.00(WND2.00)=0002 (0sa okHa omobpaxeHusi)
00HO OKHO Mbl MOXeEM Hacmpoums Ha napamemp 6e3 nuHeapusayuu, komopsit 6y0em dagamb 3HayeHue YPOBHS 8 eMKOCMU.
Bmopoe 0kHO Hacmpoums Ha NlUHeapu3uposaHkilt napamemp (ghusuyecku o0Ha U ma xe 8x00Has eenuquHa), Komopsil 6ydem
0asamb 3HayeHUe eMKocmu 8 umpax, Mempax Kybudyeckux unu kumogpammax npodykma. Takum ob6pa3om, nepeknyeHuem
knasuwu [O], Moxem Habodamb 3a yposHeM U 06BEMOM 8 KOHMPOUPYEMOl eMKOCMU.

Mpn nHgukauum nMHeapmampyeMOVl BeIlM4unHbI, onpeaendarnwmnmMmmn napamMmeTpamMmm ABNAKTCA Ha4ano U KOHel,
LKanbl (I'IpOLl,eHTHOG OTHOLWEeHMe K Aunana3oHy M3MepeHVIﬂ), nornoXxeHne pgeunMarnibHOro pasgenuTtend, a Takxe
AKBUAUCTAHTHbIE OMOpPHbLIE TOYKM NuHeapu3auuun. KpuBas nuHeapusauum UMeET «NpesloMfeHnsi» B OMOPHbIX
TOYKax.

11.6.1 MapameTpbl NMHeapusauum

Hanpumep, napameTpbl nuHeapusauun yHKUMOHaANbHOro 6rioka Hopmanusauum maclitabupoBaHusi
cnepywowme:

KoHdpueypauyusi nepeozo u emopozo 6510ka

AIN1.00(AIN2.00) =0009 - Twn wkanel - NMHeapu3oBaHHas
AIN1.06(AIN2.06) KonnyecTtBo y4acTkoB niMHeapu3saumm
AIN1.03(AIN2.03) MonoxeHne geumMManbHOro pasgenuTens npu NHAMKaumm

A6cyucchl ONopHbIX MoYeK IuHeapu3ayuu

LNX1.00(LNX2.00) Abcupncca HavanbHOro 3HayeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) A6cumcca 18-ro yuacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

OpduHamsi OMOPHLIX MOYeEK SIUHeapu3ayuu

LNY1.00(LNY2.00) OppauHaTa HavanbHoro 3HadeHus (curHan B Tex. ed. oT -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka
LNY1.02(LNY2.02) OpawvnHata 02-ro y4yacTka
LNY1.18(LNY2.18) Opamkata 18-ro yuacTka
LNY1.19(LNY2.19) OpawvHata 19-ro y4yacTka

11.6.2 OnpepeneHne onOpPHbIX TOYEK IMHeapusauum
11.6.2.1 OnpedenieHue Konuyecmea y4acmkos luHeapusayuu

Mocne onpegeneHus HeoOXOAMMOE KOMMYECTBO YYaCTKOB fMHeapu3auun Heobxooumo 3agatb 3TO
3HayeHune B napameTtpe AIN1.06(AIN2.06). Npenensl nameHennsa napametpa AIN1.06 ot 0000 o 0039, AIN2.06 ot
0000 go 0019. MNMpwn BBOAE 3HaueHus oT 20 go 39 B napameTp AIN1.06, nepeble 20 TOYeK NUHeapu3aUmMm BBOASTCA
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 TOo4Yek Ha ypoBHe NnunHeapu3auun BTOpPOro 6roka Hopmanusauuv v
mMacwTabupoBaHus LNX2 1 LNY2. MNpwu atom, geunmansHbii pasgenutens (3ansTtas) ans yposHen LNY1 n LNY2
GepeTcs C YPOBHS HACTPOWMKU r1ep8o2o PyHKUMOHaNLHOro 6roka Hopmanusaumm n macwtabuposanus AIN1.03.

! Mpn wucnonb3oBaHuM Gonee 19 y4yacTKOB nMHeapu3auuMm AN nepBoro 6Gnoka Hopmanu3auun wu
MacliTabvpoBaHusi, NMMHeapu3aums BTOporo 611oka Hopmanusauum 1 macliTabupoBaHus HeBO3MOXHa!

Bbi6op He06Xx0aUMMOro KOnmMyecTBa y4acTkoB NMHeapu3aLmMmn NpoM3BOANTCA U3 coobpaxeHus obecnedeHuns
HeOOX0AMMON TOYHOCTU N3MEPEHNS.
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11.6.2.2 OnpedeneHue 3Ha4YeHUl OMOPHbLIX MOYEK fuHeapusayuu

[ns Kaxxgoro 3HavYeHns HaMumMpyemoro BxogHoro curHana Yi (B TexHudecknx egunumuax ot —9999 no 9999
C Yy4YeTOM JAeuMMmanbHOro pasgenuTens) BblMMCMUTbL  COOTBETCTBYIOLLUYIO — (PM3MYECKYI0  BEMWNYMHY 13
COOTBETCTBYIOLUMX (PYHKLMOHAmNbHLIX (FPagMpOBOYHBIX) Tabnuu. 3TO MOXHO caenaTtb Takke rpadunyeckn u3s
COOTBETCTBYIOLLEN KpMBOM (Npy HEOBXOAUMOCTM MHTEPrnonupoBaTb) U 3a4aTb 3HAYEHUEe Ans COOTBETCTBYHOLLEN
OMOPHOM BENNYUHBI BXOAHOTO dhmanyeckoro curHana Xi (B %, ot 00,00% Ao 99,99%).

CootseTcTBytowme 3HadeHus Xi (B %, ot 00,00% o 99,99%) BBOAATCA B NapameTpax:

A6cyucchbl oropHbIX MoyvekK uHeapu3sayuu

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 y4acTka
LNX1.18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CootBeTcTBylOWME 3Ha4YeHns Yi (B TexHudecknx egmHuuax ot —9999 no 9999 c yyetom AeummarnbHOro
pasgenuTens) BBOAATCHA B napamMeTpax:

OanHambl OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00) OppauHaTa HavanbHoro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1.18(LNY2.18) Opamkata 18-ro yuacTka
LNY1.19(LNY2.19) OpawvHata 19-ro yyacTtka

11.6.3 NMpumepbl NMHeapu3auum cMrHanoB

MNpumep 1. JInHeapusaums curHana, nogaBaemMoro Ha nepBbii (pyHKLUMOHanNbHbIA 6ok
HOopManusauuu n maclwTabupoBaHus, NpeacTaBrieHHas rpaduyecku (KpuBon)

WHamumpyemoe 3HaveHune B PeanbHas xapakrepuctuka,
TEXHUYECKUX eamHuLax npencTaBreHHas rpacuyeckn
°C
OpauHaTta
3-ro yyacTtka N\ 999,9
JlnHeapuso-
750,0 3-1 yu. BaHHas
OpauHaTta xapakTe-
2-ro y4acTtka ] pucTVKa
2-M yv .
OpauHaTta 350,0 ;Sg/.: ro
1-ro yyactka aHO
curHana
1-7 y4.
y! | X
I T
20,00 50,00 / 60,00 /99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3HayeHne 1-ro yyactka 2-ro yyacTtka 3-ro yyactka
KoHcpuzypupyembie napamempsi Onisi npumepa 1:
AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHamumupyeTtcsa «000,0»

( )
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (uHanumpyetcsa «350,0»)
AIN1.03 =000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (nHouumpyeTcs «750,0»)

LNX1.03 = 99,99 LNY1.03 = 9999 (nHgmumpyeTca «999,9»)




Mpumep 2.

IlnHeapusauusa curHana cHUMaemoro ¢ Tepmonapsl rpagyuposku TIM68, u nogasaemoro Ha Bxoa Al yepes
HopMUpyloLWWIA NpeobpasosaTtens, Auana3oH uamepsiembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
Hopmupytowero npeobpasosatenss 0 - 14,315 mB (0 — 100%), AnanasoH BbIXOOAHOrO CUrHama HOPMUPYHOLLEro

npeobpasosaTtens 4 - 20 mA (0 — 100%).

Ona obecneyeHnss HeoOXOOUMOW TOYHOCTU n3mepeHna BbI6VIpaeM 19 y4acCTKOB JnHeapusaumm wun
pacCynTaHHble 3Ha4YeHUdA B % BXOOHOrO curHana ans Kaxgon OMOPHON TOYKM BBOAATCHA B COOTBeTCTByIOLLI,VIVI

napameTp KoHduUrypauum.
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KoHgpuaypupyembie napamempsi 05151 npumepa 2:

AIN2.00 = 0009
AIN2.06 = 0019
AIN2.03 = 0000,

Tun wkansl BTOporo 6noka - nMHeapnsoBaHHas

Konuuectso y4acCTKOB JiMHeapusaunun
MonoxeHne geummMansHOro pasgenutena npn nHgunkaunn

MapameTpbl KOHUrypauny paccunTbIBalOTCA 1 BBOAATCA cornacHo Tabnuvuel 11.3.

Tabnuua 11.3 — PacyeT n BBOA4 NapameTpoB nNuHeapmsauumn npumepa 2.

JIuHeapusauuna curHana, nogaBaeMoro Ha BTopoi (hyHKLUMOHaNbHbIA 6ok
HOpManusaumMm U macliTabupoBaHus, NpeAcTaBrieHHas rPaAMpPoOBOYHON Tabnuuen

MapameTpbl MapameTpbl
KOHcurypaumm KOHurypaumm
Homep 3HaueHue 3HaueHue
ornopHoun n3mepsieMomn BXOAHOro OpduHambl OMOPHbIX A6cyucchbi OopHbIX
TOYKMN Temnepartypbl, curHana moyek nluHeapu3ayuu moyek nuHeapu3ayuu
°C B mB emopo2o 6s10Ka emopoz2o 6s10Ka
Homep Beodumoe Homep Beodumoe
napamempa | 3Ha4YeHue, | napamempa | 3Ha4eHue,
°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
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12. TexHU4YecKoe obcnyXxnBaHue

12.1 MNpw npaBunbHow akcnnyaTaumu nugukatop UTM-10 He TpebytoT NoBCEAHEBHOIO OOCMYXMBaHWUS.

12.2 MNepuoanyHoCcTb NPOUNaKTUHECKNX OCMOTPOB U peMOHTOB nHankatopos MTM-10 yctaHaBnuBaeTcs
B 3aBMCUMOCTM OT NPON3BOACTBEHHBIX YCIOBUIA, HO HE pexe ABYX pa3 B roj.

12.3 Mpu aonutenbHbiX nepepbiBax B paboTe pekomeHayetcs oTknwouatb mHaukatop UTM-10 ot cetn
ANEKTPONUTaHWS.

12.4 Bo Bpems NpohuUNakTUYECKUX OCMOTPOB: MPOBEPATb M YUCTUTL KaberbHble 4YacTu COoeaUHEHUN
(sckpbiTve wnHgukatopa WTM-10 He ponyckaeTcd); KNeMMHO-6M0YHbIE COeanHUTEnu, MpoBepATb MPOYHOCTbL
KpenneHuns 61oka, MOHTaXHbIX XryTOB; MPOBEPSTb COCTOSAHME 3a3eMINSAIOLLMX MPOBOOHMKOB B MECTaxX COEANHEHUN.

12.5 Oumnctka npubopa: He ncrnonb3ynte pacTeopuTeEnU N NoAoL6HbLIE BellecTBa. [INsa O4YUCTKM yCTponCTBa
nonb3ynlTecb CNMPTOM.

13. TpaHcnopTupoBaHMe U XpaHeHue

13.1 TpaHcnoptupoBaHue wuHaukatopa WTM-10 ponyckaeTcs TONMbKO B YNakoBKe NpeanpuaTUs-
N3roTOBUTENS U MOXET NPOM3BOAUTLCA MoObIM BUAOM TpaHcnopTa.

13.2 MNpu nony4eHunn nHamkatopa MTM-10 ybeauTbcs B MONMHON COXPaHHOCTY Tapbl.

13.3 Tlocne TpaHcnoptupoBaHua wuHamkatop WTM-10 HeobxoouMmMo BblaepxaTb B MNOMELLEHUMU C
HOpMarnbHbIMW YCITOBUSIMU HE MeHee 6-M 4acoB, TOMbKO MOCEe 3TOro NPOM3BECTM PACMNaKoBKY.

13.4 MNpefenbHbIN CPOK XpaHEHUS - OOMH rof.

13.5 NHgukatop NTM-10 gomkeH XpaHUTLCA B CyXOM OTanfMBaeMoM U BEHTUIIMPYEMOM MOMELLEHUU Npu
TemnepaTtype okpyxatowero Bosgyxa oT -40°C pgo +70°C n oTHocuTenbHon BnaxHoctn oT 30 go 80% (6es
KoHAeHcauun Bnaru). Pekomengyemas temnepaTtypa xpaHeHus oT 5 °C go 40 °C npu 0THOCUTENbHOM BNaXXHOCTU OT
30 % po 80%.

13.6 Bo3gyx B MOMELLEHUN He [OIDKEH COoAepXaTb MbIM M MPUMECU arpeccuBHbIX MapoB U rasos,
BbI3bIBAIOLLMX KOPPO3UIO (B YHACTHOCTM: ra3oB, CoAepXKallnux CEPHUCTbIE COEANHEHUS UMM aMMMAK).

13.7 B npouecce xpaHeHuM unu akcnnyatauumn He KnaguTe Tskenble npeameTsl Ha nHavkatop UTM-10 n
He noJBepranTe ero HWKaKoMy MeXaHW4YeCKOMY BO3OEWCTBMIO, TaK Kak YCTPOWCTBO MOXeT AedopMUpoBaThbCs U
noBpeaunTbCs.

14. NapaHTUM nsrotoBuTens

14.1 MapaHTUHBIA CPOK yCTaHaBnMBaeTcs 5 neT co AHA oTrpy3ku nHamkatopa UTM-10. na nHamkatopos,
KOTOpble MOCTaBNSATCHA Ha 3KCMOPT, rapaHTUHBIA CPOK aKcnnyaTauumn - 18 mecsiLeB Co AHA UX CNefoBaHus Yepes
[ocynapcTBeHHY rpaHmuy YKpauwHbl.

14.2 N3rotoBuTENb rapaHtupyet cootBetcTBue uHamkatopa UTM-10 TexHuueckum ycnosuam TY Y 33.2-
13647695-004-2003 npwu cobniogeHnn YCrnoBWUM XpaHEHUs, TPaHCMOPTUPOBAHMSA, MOHTaXa W 3JKCnryaTaumu,
yKa3aHHbIX B MHCTPYKUMW MO 3aKcnnyaTaumu Ha mHamkatop MTM-10. MNpu HecobrniogeHun notpebutenem AaHHbIX
TpeboBaHUit NOTpebuTens NMaeTcs nNpaea Ha rapaHTUHBIA PeMOHT nHamkatopa MTM-10.

14.3 Mo [oOroBOpeHHOCTN C r|0Tpe6v|TeneM npeanpuaTne-n3roTtoBnTeNb OCyLLeCcTBNAEeT nocnerapaHTUnHoe
TexXHn4yeckoe O6Cﬂy)KMBaHI/Ie, TeXHUYECKY0 NoAAEepXKYy U TexXHUYeCKne KOHCynbTauunm no BCeM BuAaAM cBOEeM

NPOAYKLMM.
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NMpunoxeHue A. NabaputHble n npucoeauHUTESbHbIE
pa3mepbl UTM-10

Pa3mepb! uudbpoebix UHOUKamMopoe: TMAPAMETP
oo
’. 14
!.!

8
PucyHok A.1 — BrewHul 8ud uHdukamopa UTM-10
Bud Bud Bud
c3adu c6oky criepedu
NTM-10
3 —3
90 162 max | 96

170 max (MoHmaxxHasi 211y6uHa)

PekomeHdyemasi monuwjuHa wyuma om 1 0o 5 mm.

PucyHok A.2 - [abapumHble pasmepbl

Pasmemka omeepcmuii Ha wjume

! 150 min

100 min|

_____ S 45 *06

PucyHok A.3 - Pasmemka omeepcmull Ha wume




48

MpunoxeHue b. NMogknroyeHne npubopa. Cxembl
BHELLHUX coeaANHEeHUN

UTM-10 . Bua c3agu

1 _ O O 9
= §§§\.Tuooooooo
X1 “looocooooolz
- JP1
i
— —AN o
e@ +A0 = O g
- 1 [ -0 3
<= A »
<3| B O
—=| 2V
— v =2 (O
o O O 9
B 42 max _

X1, Kb3-8-14-0,75
PucyHok b.1 - [NodkmoyeHue KnemmHo-b61104H020 coeduHumensi Kb3-8-14-0,75 k uHOukamopy UTM-10.
UTM-10 . Bug c3agun

X1 -

pa—

e

1>

<) B 0 | (+—

—9; 2LV [ owp| +26VD Eé—

—>) v |0 02w g—
o O O ol

55 max

X1, Kb3-16-13-0,75
PucyHok B.2 - lNodkmoyeHue knemmHo-6r104Ho20 coeduHumensi Kb3-16-13-0,75 k uHoukamopy MTM-10.

75 max
UTM-10 . Bua c3aaun
i
—————————— Q' o XP2 o O
—| i3 2 1
X1 il T =M cocooco
2}2;%% (SR eIN o oRE SRR SR o o]
* - HT B H
M —
.
g
]
JP3
c 5 HLg H3
8 80 O
ol|la
=|==|=
HEHEEE
+ | + |
OO T 8 9p %" 7% A R R B
'

X1, K63-17P-01-0,75 “—~— “——/
X1, KB3-17C-01-0,75 DO1 DO2
X1, KB3-17K-01-0,75
PucyHok b.3 - lNodknroyeHue knemmHo-6r104H020 coeduHumens Kb3-17P-01-0,75, KB3-17C-01-0,75 u
KB3-17K-01-0,75 k uHOukamopy UTM-10.
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B.1 Cxema pacnonoxeHusi CUTHaNnoB U rabapuTHble pa3mepbl KIIeMMHO-
6noyHoro coeguHutena Kb63-8-14

O NO O@ O Hoxkn (2 wT.)

~ 6 o o o ANs yCTaHOBKM

2l 6 6 o § KB3-8-14 Ha
Bxog MAPAMETP - | —1 penbc DIN35x7,5
\—% +Al1 v
PacnonoxeHne
AHanoroBbIi BbIXOA, % Eal nepemblykv Ans
(onuwms) \ |~ +AD E HacTponku Bxoaa Al
_ [T -AD 3
OfKMOYEHNE -

niTepdenica = S A MNogkntoyeHne

RS 425 I © 3 | | TepmuHanbHoro

-485 — cm. <> -B xS T | eancTopa
npunoxexune b.11 - ®) P P
—=| v
— - E\-e) MHaunkaTop Hanm4us
MuTaHue nHamkaTopa / @ 24V e nmimm H‘; K53-8-14
UTM-10 o O O O
42 max
PucyHok bB.4 - Cxema pacrionioxeHusi cusHanog u eabapumHble pasmepbl KIeMMHO-6/104H020

coeduHumerns Kb3-8-14

MonoxeHue nepembiyukn JP1 onsa HacTporku Bxopaa:

[Onana3oH BXogHOro curHana Bxog Al
MonoxeHne nepembiykun JP1

Ot 0 MA 1o 5 MA [1-2], [7-8]

OT 0 MA g0 20 MA [1-2], [5-6]

OT 4 MA fo 20 MA [1-2], [5-6]

OT0B a0 10B [2-4], [5-7]
OT0Bpo2B [1-2], [5-7]

Ot 0MmMB oo 75 mB [1-2], [5-7]

MpumeyaHus.

1. KneMmHo-6n04HbI coeguHnTens KB3-8-14 npegHasHayeH ans MoHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3yemeble knemmbl knemmHo-6no4Horo coeaunHutens KB3-8-14 He nogkniovarhb.
3. MNepembiika JP3 npegHasHauyeHa [ns MOOKMIOYEHWs TepMuHanbHoro pesuctopa (120 Owm),

yctaHoBneHHoro Ha nnaTte Kb3-8-14. 3amkHyToe coctosiHne JP3 coOTBETCTBYET MOAKMOYEHHOMY TEPMUHANBHOMY
pesucTopy.
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B.2 Cxema pacnonoXxeHusi CUrHaNnoB 1 rabapuTHble pa3mepbl KNeMMHO-
6noyHoro coeguHutena Kb63-16-13

MopakntoyeHve kabens
Pacnonoxexue KNeMMHO-6Mo4YHOro
nepemblyek Ans coeavHUTenst — CM.
HaCTPONKKN BXoAa npunoxexune b.4
Hoxkn (2 wr.)
MoakntoyeHve ANs yCTaHOBKU
TepMmuHaTopa KB3-16-13 Ha
nHTepdeca RS- penbc DIN35x7,5
485 — cm. .
npunoxenve b6.11
| O \w O, 210 M
MogknoyeHne N \ /
par o PO\ cooiooee
npudopy — cm. ‘-ﬂ MopaknioyeHne
npunoxenve 5.5 — N bAlo ONCKPETHBbIX
— > Al 1 9 MCNONMHUTENbHbIX
5 0 YCTPOMCTB W Harpy3ok
MoAkmnioyeHe aHanoroBbIx b -Al - — CM. npunoxexue 6.8
UCTIONHUTENBHBIX YCTPOWCTB <=3 +A0 1 E
K npubopy (onuus
pubopy (onuus) 1 [ 0 o |9
P 5
MoakntoyeHve Ed 6 +A 001 E
uHTepderica RS- / - @ B 002
485 —cm. 7 £
npunoxeue 5.11 —>| 2LV | owp| +2LVD [y
— ] )3
MuTtaHue npunbopa S m O
UTM-10 / 55 oy
WHaukaTop Hanuuus
WnpukaTop HanpsKeHUs Ha
NOAKIOYEHNS BHELLHErO KneMMax NUTaHus
MCTOYHUKA NMUTaHUA AMCKPETHBIX
npubopa 24B k knemmam BbIX010B 15, 16
PucyHok bB.5 - Cxema pacronioxeHusi cueHanog u e2abapumHble pa3mepbl KIeMMHO-61104HO20

coeduHumernsi Kb3-16-13

MpumeyvaHums.

1. KneMmHo-6n04HbI coeguHnTenb KB3-16-13 npeaHasHayeH ans MoHTaxa Ha penbc DIN35x7,5.

2. Hencnonb3yembie KneMmmbl KnemmHo-6noyHoro coeanHutensa Kb3-16-13 He nogkntoyaTb.

3. HasHaueHue nepemblyek HacTporku Bxoga JP1 — cm. npunoxenne B.5.

4. Tepembidka JP3 npegHasHadeHa p[nsg  nogknuveHus TepMuHanbHoro pesuctopa (120 Owm),
yctaHoBneHHoro Ha nnate Kb3-16-13. 3amkHyTOoe cocTtosiHve JP3 cooTBETCTBYET NOAKMHOYEHHOMY TEPMUHANBHOMY

pesucTopy.
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B.3 Cxema pacnonoXxeHusi CUTHaNoB 1 rabapuTHble pa3mepbl KNeMMHO-
6no4HbIx coegnHutenen Kb3-17P-01, KB3-17K-01, Kb3-17C-01

MoakntoyeHne aHanoroBbIx MoakntoyeHne MoaknioyeHne kabens WHamnkaTopbl
MCMOSHUTENbHBIX YCTPONCTB K 0aTyYnKOB K KNeMMHO-65104HOr0 BKIIOYEHNS
npuGopy npuGopy — oM. COEAMHUTENS — CM. AUCKPETHBIX
npunoxexue b.6 npunoxexue b.4 BbIXO0B
COOTBETCTBYHOLLUX
KaHanos

\ 75 max \

— — \
|

1

PacnonoxeHnue 60000000
nepemblyku ana OO0 00000

HaCTPONKKN BXoAa

+1

+AO0
-Al
+Al

o
<
H1/BH6  HL2
I~ )

O

MoakntoyeHne 1
TepmuHaTopa 8(c¥0)7
uHTepdeiica RS- ﬁ 0o g §
o O
‘ntgan_ofk“gﬁme B.11 \ 2.9t 58
3

O

MugukaTop nogayum

nutaHna =24BHa | _—|
KnemMmbl 8, 9 215 (> [~
PRI EIR
L~ +] 1 +1 !
L1
WHavkaTop nogaun / 5 7. 8
O

nutanmsa =24B Ha
knemmsbl 10, 11

MopknioyeHne MoakntodeHve MopgknioyeHue MopknioyeHne ANCKPETHbIX
uHTepdeiica RS- VCTOYHMKA MuTa- MCTOYHMKA NuTa- UCMOSHUTESbHBIX YCTPONCTB
485 —cm. HUS AUCKPETHBIX HWs npubopa (24B) Bbixogos DO1,D02 — cm.
npunoxenve b6.11 BbIXOA0B (24B) NpUnoXeHune:

B.8 — pene (P)

B.9 — 1BepgoTenbHble pene (K)
B.10 — ontocumucTopsl (C)

PucyHok bB.6 - [uazpamma pacriofnioXeHusi cueHanoe u eabapumHbie pasmepbl KIeMMHO-6/104HbIX
coeduHumeneli K63-17P-01, KE3-17K-01, K63-17C-01

MpumeyvaHuns.

1. KnemmHo-6nouyHble coeguHutenn KB3-17P-01, KB3-17K-01 u KB3-17C-01 npegHasHayeHbl Ans
MOHTaxa Ha penbc DIN35x7,5.

2. Heucnonb3ayemble KneMmbl KNneMmHo-6no4YHbIx coegunmtenen KB3-17P-01, KB3-17K-01 n KB3-17C-01
He noakn4aThb.

3. HasHaueHue nepemblyek HacTporkm Bxoga JP1 — cm. npunoxenue b.6.
4. Tlepembiika JP3 npegHasHayeHa p[and  nogknmoydeHns TepMuHanbHoro pesuctopa (120 Owm),

yctaHoBneHHoro Ha nnate KB3-17P-01, Kb3-17K-01 n KB3-17C-01. 3amkHyTOoe coctosiHne JP3 cooTBeTcTBYET
NOAKMIOYEHHOMY TEPMUHANBbHOMY pe3ncTopy.




52

B.4 - Cxema MOHTaxa Kabensi KneMMHO-61n04HbIX coeanHuTenen Kb3-8-14, KB3-
16-13, KB3-17P-01, KB3-17C-01, KB3-17K-01, a Takke BHeLUHMe CUTHaNbl MHAMKaTOpa
NTM-10:

K KB3-8-14, K63-16-13,
KB3-17P-01, K63-17C-01, K63-17K-01

K nnaukatopy UTM-10

Hymepauusa | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pasbeme
IDC-16G DI-15F DBR-15M

1 1 +Al1

2 9 - Al1

3 2 +AO

4 10 -AO
Hymepauus 5 3 TTXA
KOHTaKTOB B
pasbeme IDC-16G 6 11 -TXB

7 4 +24V

8 12 -24V

9 \ 5 +11

10 \ 13 DO1

11 \ 6 DO2

12 \ 14 -24VD

13 \ 7 TMPF

14 \ 15 +5V

15 8 AGND

T \

Kabenb coegnHu-
TenbHbIi KB3-8-14,
KB3-16-13, KE3-17P-01,
KB3-17C-01. KB3-17K-01

PucyHok B.7 - Cxema MoHmaxa kabens knemMmHo-61104Hbix coeduHumenel KbB3-8-14, KB3-16-13, Kb3-
17P-01, KBE3-17C-01 u Kb3-17K-01.
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B.5 MNoakntoyeHne pgaT4ynMKoB K npudopy ¢ nomowbio Kb3-16-13

McTouyHMK aHanoroeoro
curHana MAPAMETP JP1 KnemmHas konoaka KB3-16-3

. + 1]

1 +U1

2 GND1 AnanoroBbii Bxog Al
] 9 +1

Ine JP1 — nepemblyka, ycTaHOBMNEHHas Ha knemmMHon konogke Kb63-16-13.

PucyHok b.8 - lNodknroyeHue yHUuyuposaHHo20 aHano2o08020 8xoda uHOukamopa UTM-10

MUcTOoYHMK aHanorosoro
curHana NAPAMETP RTD1 JP1 KnemmHas konogka KB3-16-13
N
RTD1 I 2 | GND1 | Anarnorosbiii Bxog Al
[ 9
| | +I1 |

Ine JP1 — nepemblyka, ycTaHOBMEHHas Ha kneMmmMHon konogke Kb3-16-13.

PucyHok bB.9 - [lodknwoyveHue Oamyukoe memnepamypbl muna TCM, TCIl k aHanoz2ogomy 6xody
uHOukamopa NTM-10

MonoxeHue nepembivukn JP1 onsa HacTporku Bxoaa:

[Ovana3oH BxoaHOro curHana Bxop Al
MonoxeHne nepemblykn JP1

OT1 0 MA go 5 MA [1-2], [7-8]

Ot 0 MA oo 20 MA [1-2], [5-6]

Ot 4 MA go 20 MA [1-2], [5-6]

OTr0B oo 10B [2-4], [5-7]

OT0Bpo2B [1-2], [6-7]

Ot 0MmB go 75 mB [1-2], [5-7]

TepmoMeTpbl CONPOTUBEHUSA U TepMonapsbl [1-2], [5-7]
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B.6 MNoakntoyeHne faT4yMKoB K npubopy ¢ nomouwbio Kb3-17P-01, KB3-17K-01

nnmn Kb3-17C-01

MUcTOoYHMK aHanorosoro

curHana MNAPAMETP JP1 KnemmHas konogka KB3-17P-01
KB3-17K-01
+ * [ ] KB3-17C-01
1 +U1
2 GND1 AnanoroBbi Bxog Al
- 3 +1

F'ne JP1 — nepemblyka, ycTaHOBMEHHas Ha knemmHon konogke Kb3-17P-01, KB3-17K-01, Kb3-17C-01.

PucyHok 5.10 - lNodknroyeHue yHUpuUyupo8aHHo20 aHano208020 exoda uHOukamopos UTM-10

UcTo4HMK aHanorosoro

curHana MNAPAMETP RTD1 JP1 KnemmHas konoaka KB3-17P-01
KB3-17K-01
[ 1 / KB3-17C-01
T
RTD1 I 2 | GND1 | Anarnorosbii Bxog Al
[ 3
|

+11

F'ne JP1 — nepemblyka, ycTaHOBIMEHHas Ha knemmHon konogke KB3-17P-01, KB3-17K-01, Kb3-17C-01.

PucyHok bB.11 - [lodkmoyeHue Oam4vukoe memnepamypbi muna TCM, TCIl k aHanozoeoMmy 6xo0y

uHOukamopa UTM-10

MonoxeHue nepembiyukn JP1 ansa HacTporku Bxopaa:

[nana3oH BXOQHOro curHana

Bxop Al

MonoxeHne nepembivkn JP1

Ot 0MA o 5 MA [1-2], [7-8]

Ot 0 mA g0 20 MA [1-2], [5-6]

Ot 4 mA g0 20 MA [1-2], [5-6]
OT0Bpo10B [2-4], [5-7]
OT0Bpo2B [1-2], [5-7]

Ot 0MmB go 75 mB [1-2], [6-7]
TepmoMeTpbl CONPOTUBEHUSA U TepMonapsbl [1-2], [5-7]
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B.7 NoakntoyeHne NCNONHUTENbHbIX YCTPOMUCTB K aHanorosomy Bbixogy AO

(an ycnoBun 3akasa onumm aHanorosoro BbIXOD,a)

KnemmHas konogka Kb3-8-14

+

KB3-16-13
N\
AHanorosbIn +AO 3
Bbixoa AO -
ynpasnsiloLlee -AO 4
BO34enNcTBmne

AHanoroBas
HAIPY3KA

IH — BbIXOZ4HOW TOK aHanoroBoro Bbixoda, RH - Harpy3ka

D Ru

PucyHok b.12 - lNodknroyeHuUe aHano208bIx Hagpy3ok ¢ nomoubto Kb3-8-14 u Kb63-16-13

+

AHanoroBas
HAIMPY3KA

KB3-17P-01
KnemmHas Konogka KB3-17K-01
KB3-17C-01
AHarorosbiit +AO 4
Bbixog AO - 5
ynpasnsioLliee -AO
BO3adencTene

D Ru

PucyHok b.13 - lNoOknto4eHue aHanoeo8bix Hagpy3ok ¢ nomowbto Kb3-17P-01, Kb3-17K-01, Kb3-17C-01

MonoxeHne nepemblYeK Ha Nnarte npoueccopa Ans HaCTpOﬁKM aHanoroBoro Bbixoga:

MonoxeHne nepeMbIYKM Ha
Tun BbIXoAHOrO cUrHana Mopyre aHanoroBoro Bbixoaa
(punc.10.1)
OT1 0 MA go 5 MA RBx<400 Om J1[2-3]
Ot 0 MA 10 20 MA, RBx<100 Om J1[1-2]
Ot 4 MA o 20 MA, RBx<100 Om J1[1-2]

MpumeyaHwe. 3HauyeHue 4 MA yCTaHaBnnBaeTca npun KaJ'II/I6p0BKe aHanoroBoro Bbixoaa.
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B.8 MNoakntoyeHne guckpeTHbIX Harpy3okK kK Kb3-16-13 u Kb3-17P-01

KnemmHas konogka Kb3-16-13 ---- "l‘ -----

::F DO1 13 ,
= D02 14 1

=
L, HL2 15
gy +24VD = -

+
-24VD “
\ 24V
O6wun o6wmn
BbIXOA0B Harpysok

PucyHok b.14 - [NodknovyeHue duckpemHbiX Hagpy3ok ¢ nomowibto K63-16-13

MpumeyvaHus.

1. TMpu NOOKMOYEHNM WHOYKTMBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COMeHouabl M T.M.) K
OUCKPETHBIM TPAH3UCTOPHBIM BbIXOA4aM MHAMKATOPa BO M3bexaHue Bbixoga 13 CTPos BbIXOQHOMO TpaH3McTopa 13-3a
60nbLIOro Toka CamMOMHAYKLMWN NapannensHo Harpy3ske (06moTke pene) HeobxoaAMMo ycTaHaBnmMBaTb GNOKUPYOLLWIA
auog VD — cm. cxemy nogkntoyeHus. BHelHMn anoa yctaHaBnvBaTh Ha KaXXdOM KaHamne, K KOTOpOMY MOAKIYeHa
WHAOYKTMBHAsA Harpyska.

2. Tun yctaHaBnueaemoro guoaa KA209, KO258, 1N4004...1N4007 vunu aHanornyHbli, pacCuMTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

WHgukatopsbl
BKITIOYEHUs
pene
COOTBETCTBYIO-
MuankaTop LMX KaHaroB
nogaym
nuTaHus

=24B Ha
Knemmel 8, 9

DO1 DO2
MoakntoyeHne MopaxntoyeHne AMCKPETHBbIX
WUCTOYHMKA NnUTa- VCNOMHUTENbHbIX YCTPONCTB
HUS1 ANCKPETHBIX 1 Harpy3oK COOTBETCTBEHHO
BbIX040B (24B) BbIxogoB DO1,D02

PucyHok 5.15 - lNodkntoyeHue AuckpemHbIx Hagpy3ok ¢ rnomouwibto Kb3-17P-01

MprMeyaHnsa No NCNONbL30BaHUIO OUCKPETHbIX BbIXOAO0B.

1. Ha pnarpamme nogkntoveHnss KB3-17P-01 ycnoBHO nokasaHO pacrnofioXeHue W HasHayeHue
nepekntoYatoLmx KoHTakToB pene K1, K2.

2. KoHTakTbl BbIXOAHbIX Pene yka3aHbl B MOMOXEHUN BbIKIMOYEHO, T.€. Npu 06ecTodeHHo 06MOoTKe pere.

3. Hencnonb3yemblie knemmbl kKnemmHo-6noyHoro coeannmutens Kb3-17P-01 He nogkntoyaTb.
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B.9 MNoakntoyeHne gUcKpeTHbIX Harpy3ok kK Kb3-17K-01

[nckpeTHble BbIXOAb! BbINOMHEHBI B BUAE TBEPAOTENbHBLIX perne, npu 3ToM nornyeckomy “0” cootseTcTeyeT
pPa3oMKHYTOE MONOXEHWe KOHTaKToB, a Normyeckon “1” - 3aMKHYTOe COCTOSIHME BbIXOAHbIX KOHTakToB pene CP wn
HO.

Kaxxabln ANCKpEeTHbIN penenHblid BbIXOA, raribBaHUYeCKU U30NMpoBaH OT APYrUX AUCKPETHbIX BbIXOAOB U
Opyrvx uenen nHagnkaTopa.

MHaomkatop
BKIOYEHUA pene
BhixoaHble pene COOTBETCTBYIOLLMX
COOTBETCTBYHLLMX KaHarnoB Lo
KaHanos HL1
| I
MHavkaTtop nogaym
nuTaHng=24B
Knemmbi
NUTaHUSI CXEM VOT Vo2
ynpaBneHus pene
[ HL4 _| _I
S - ~
§ o (o)
+ I T
8 9

21 22 23 31 32 33

Bbixon DO1 Bbixog DO2
1-11 KaHan 2- kaHan

RH 60B max 1A AC
60B max 1A DC

PucyHok b.16 - lNoOkno4eHue duckpemHbix Hagpy30ok ¢ nomouwibto Kb3-17K-01

Mp1MeyaHMsa No NCNONb30BaHUIO OUCKPETHbIX BbIXOA0B.
1. Ha pucyHKke ycrnoBHO Noka3aHO pacrorioXeHWe Y Ha3Ha4YeHNe 3aMblKaloLLUX KOHTaKTOB BbIXOAHbIX pene
kananos DO1, DO2.

2. KoHTaKkTbl BbIXOOHbLIX penie ykas3aHbl B MOMOXEHWWU BLIKIIOYEHO, TO €CTb Npu 0BecToveHHON cxeme
ynpaBneHus perne.

3. Hencnonb3yemble kneMmmbl kKnemmHo-6nouHoro coeanHmtensa KB3-17K-01 He nogkntoyaThb.

4. MakcumarnbHoe notpebneHne (CxeM ynpaBreHus) ABYX BKIMOYEHHbIX KAHANOB OT BHELUHEro MCTOYHUKA
NOCTOSAHHOIO Toka 24B — 40MA.

5. HanpsikeHne BHELLHEro NCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NOCTOSIHHOrO ToKa.
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B.10 NMoakntoyeHne gUCKpeTHbIX Harpy3ok kK Kb3-17C-01

[VcKpeTHble BbIXOAbl BhLINOMHEHbI B BUAE OMTOCMMMUCTOPOB CO BCTPOEHHLIM [ETEKTOPOM HyNeBOro
HanpsbkeHus @asbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbiTOE COCTOSIHME CMMMUCTOpa , a norudeckonm “1”
OTKPbITOE COCTOSIHUE.

Kaxabli BbIXOA ranbBaHUYECKM U30MMPOBaH OT APYrMX AUCKPETHBLIX BbIXOLOB M APYrUX Lenei nHankatopa.

WuankaTtop
BKITHOYEHUs
COOTBETCTBYIOLLETO
KaHana
BbixogHol ontocummncTop HL1 HL2
COOTBETCTBYIOLLIETO | ]
KaHana
VO1 V02

MHgukaTop nogayum
nutanna=24B

Knemmbl HL4
nutauus cxem [ < <
ynpasneHust > —I > —I

L2

-
-l

+24VD

©
©

21 22 23 31 32 33

Bbixon DO1 Bbixog DO2
1-11 KaHan 2- kaHan

PucyHok B.17 - lNodknoyeHue duckpemHbIX Hagpy3okK ¢ rnomowibto Kb3-17C-01
MprmeyaHnsa No NCNOoNbL30BaHUIO AUCKPETHLIX BbIXOAO0B.

1. Ha pvcyHke ycnoBHO noka3aHO pacnofioXeHne U HasHavyeHne BbIBOOOB ONTOCUMMUCTOPOB kaHanos DO1,
DO2.

2. Hencnonb3yemble kneMmbl KnemmHo-6nodHoro coeanHmtensa KB3-17C-01 He noaknoyats.

3. MakcmmanbHoe notpebneHve (Cxem ynpaBrieHus) OBYX BKITHOYEHHbIX KaHaNoB OT BHELLUHEro MCTOYHMKA
NoCTOSAHHOro Toka 24B — 40MmA.

4. HanpsiKeHne BHELUHEro CTOYHUKA NMTaHust - HecTabunuaupoBaHHoe, (20-28) B nocTosiHHOro Toka.

PekomeHAaLum no Mcnonb3oBaHUIO MarioMOLLHbIX ONTOCUMUCTOPOB.

ManomoLHble  ONTOCMMMCTOPbI  MpeAHas3HaYeHbl Ans  KOMMyTauuu Lener nepemMeHHOro  Toka.
OnTocumucTopbl 06ecneyunBaloT rarbBaHUYECKYHO M3ONALMIO YNPaBMSOLWNX Lienen OT CUMNOBbLIX U HENOCPEACTBEHHO
ynpaBnalT MOLWHbLIMU CUSMOBLIMW 3f1IeMEHTaMK - MOJTyNPOBOAHMKOBBIMA CUMWUCTOPaMM, KOTOpble OTKPbIBAKOTCSA
UMMNYNbCOM TOKa OTpuUaTenbHOM nonspHocTW. ManoMoLluHble ONTOCMMUCTOPbLI MOTYT Takke ynpaBnsaTb Mnapown
BCTPEYHO-NapanmnensHO BKIHYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLHOMY OMTOCMMMUCTOPHOMY BbIXOAY MOXET MOAKMYaTbCA TONbKO OAWMH BHELUHUR
CUMUCTOP UKW 0dHa napa BCTPeYHO-NnapannenbHO BKMIOYEHHbIX TUPUCTOPOB.

MMNynNbCHBIA BbIXOAHONW TOK ManoMOLLHOro ONTocUMMMCTOpa MoXeT gocturaTe 1A, HO TOMbKO B MOMEHT
BKIMOYEHMST BHELLUHEro CMMMCTOpa (MNM napbl TUPUCTOPOB), MO3TOMY HEMb3si MUCMONb30BaTb 3TOT BbIXOA Kak
penerHbIn, HarpyXas ero noCTOAHHOW Harpy3kon. [pu NOOKMIOYEHUIO BHELIHUX CUMUCTOPOB criedyeT yyuTbiBaTb
orpaHudeHue no ynpasnsawLemMy BbIXO4HOMY TOKY MarOMOLLHOIO BbIXOAHOMO ONTOCUMMUCTOPA.
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Kaxabli BbIXOAHOW OMNTOCMMUCTOP C BHELIHMM MOLUHBIM CMMUCTOPOM (MfV Napow TUPWUCTOPOB) MOXET
ObITb nogkntoyeH k nwbon dase (A, B unu C). Kaxabli BbIXOAHOW ONTOCMMWUCTOP MMEET CBOW BCTPOEHHbIN
[ETEeKTOp HYNEeBOro HanpsbkeHus asbl, KOTOPbIA MO3BOMSAET BKMOYATb HAarpy3ky TOMbKO MpU MWHUManNbHOM
HanpsbKeHWN Ha He.

PekomeHayemble cXxeMbl MOAKMTOYEHNS BHELLHMX CUMUCTOPOB W Harpy3okK npusedeHsl Ha pucyHke b.18.

KB3-17C-01 R1 FU1
DO1, DO2 | ) | R —
L —1

/N3 /N

~220V
J VS1
C1
R2 T RH N
— N 1] - 1—

roe, VS1 BHeLWHUIA CUMUCTOP, YCTAHOBNEHHbIA Ha paanaTtop;
R1 pe3uctop MJIT-1-360 OM-5%, ponyckaembiii gnanasoH 200...390 OwM;
R2 pe3uctop MJIT-1-330 OM-5%, ponyckaembiii gnanasoH 200...390 OmM;
R3 pe3uctop MJIT-1-39 OM-5%, gonyckaembin ananasoH 33...68 Owm;
C1 koHaeHcaTop K73-17-630B-0,01 Mk®-10%, gonyckaembln gnanasoH 0,01...0,1 Mk®;
RH pe3nctMBHas Harpyska;
FU1 nnaBkui npeaoxpaHuTenn.

PucyHok 5.18 — Cxema nodkroyeHuUsi HewHe20 cumucmopa
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B.11 Cxema nogknioveHus nirtepdgenca RS-485

BrW-52 (USB/485)

MpeobpaszoBaTtenb NHTepdencos
Blr-485 (RS232/485), nnu

L no 1200m
E R1
At RS485
— = R2 [:| }—‘
PYPRSY Ky LO
RGND
S S A+ B- A+ B- A+ B-| [o32npubopos | At B- A+ B-
iRS232mm USB ! 01 02 03 30 31
NUTM-10 NTM-11 MTM-11B MTP-8 MUK-21

PucyHok bB.19 - OpeaHu3ayusi uHmepgbelicHol cessu

KoHmposepamu.

MexQOy KOMIMbIOMEpPoM U  uHOUKamopamu unu

1. K komnbloTepy moxeT ObiTb nogkmnoyeHo Ao 32 GNoKOB MM KOHTPONEpoB, BKI4Yasi npeobpasoBaTerb

uHTepdeiicos BIN-485 (BMI-52).

2. O6wasa annHa kabenbHOM NMHUK CBA3U He JOIMKHa npeBbiwaTh 1200Mm.

3. B kauecTtBe kabenbHOM NMMHUN CBA3N npeanoYTUTesibHO UCNONb30BaTh 3KPAHMPOBAHHYKO BUTYHO Napy.

4. [OnuHa oTBeTBNeHunn L, 4omkHa ObiTb Kak MOXHO MEHbLLEN.

5. K unHTepdencHbIM BXxOAaM KOHTPONEPOB, PACMONIOXKEHHbIM B KPaWHWUX TOYKax COEAMHWUTENbHOW NUHUW,
Heob6XoAMMO NOAKMIYUTL [Ba TepMuHarnbHbIM pesucTopa conpotuBneHnem 120 Om (R1 un R2).
MopkntoyeHne pesncTopoB k nHaukaTopam unu koHtponepam NeNe 01 — 30 He TpebyeTcs. MogknioyeHue
TepMuHanbHbIX pe3nucTopoB B 6rnoke npeobpasoBaHusa nHTepdencos BrN-485 (brNiN-52) cmotpute B P
Ha Bl-485 (BMW-52). lMopkniodeHne TepMuHanbHUX pesucTopoB B uHaukatope WUTM-10 cmotpute

npunoxenune b.11 (pucyHok 6.20 n B.21).
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KnemmHas konogka KB3-16-13 JNnHus ceasn
KB3-8-14 (akpaHupoBaHHasi BUTasi napa)
MpuemonepepaTynk +A 5
RS-485 o B ( )
R9 120 om JP3
GNDS

jmmmmmmmm e
— 1 Mopknioyenune !
TepMUHaTOpa |

1
e e e e e

PucyHok b5.20 - PekomeHOyemasi cxema nodkmodeHus uHmepgpetica RS-485 ¢ nomowipto KE3-8-14, KBE3-16-13

KnemmHas konoaka KB3-17P-01
KB3-17C-01 JInHns ceaan
KB3-17K-01 (akpaHunpoBaHHas BuTas napa)
MpuemonepeaaTumk +A 6
RS-485 - ( )
O -B
R12 120 om JP3
GNDS
|mmmmmmm e
— 1 MogkntoyeHne !
1 TEpPMUHATOPA 1

PucyHok B.21 - PekomeHOyemasi cxema nodknroveHuss uHmepgpetica RS-485 ¢ nomowpro KBE3-17P-01,
KB3-17C-01 unu Kb3-17K-01.

MpumMeyaHnsa no ncnonb3oBaHUIO UHTepdenca RS-485.

1. Bce oTBeTBMTENU nNpremMo-nepenaTyukoB, NMPUCOEAMHEHHblE K OOHOW oOLien nepeparolient nuHUK,
[OOIMKHbI COrNacoBbIBaTbCSA TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

2. HeobxoaumocTb aKpaHMpoBaHUs kabeneit, No KoTopbiM nepeaaeTcs MHOPMaLUUsa, 3aBUCUT OT ANVHbI
KabesbHbIX CBS3ei 1 OT YPOBHS NMOMeX B 30He Npokragaku kabens.

3. MNprmeHeHne aKkpaHMPOBaHHOM BMTOWN Mapbl B MPOMbILLUMEHHbIX YCNOBUAX SIBNSAETCA NPeAnoYTUTENbHbIM,
MOCKOIbKYy 3TO obecneunBaeT Nony4yeHe BbICOKOrO COOTHOLLIEHNS CUrHan/lwWym v 3alimTy OT CUH(A3HOW NOMEXM.

4. TMepemblika JP3 npegHasHayeHa AN MNOAKMIOYEHUS TepMuHamnbHOro pesnctopa (120 Owm),
yctaHoBneHHoro Ha nnatax KB3-8-14, KB3-16-13, KB3-17P-01, KB3-17C-01 wnn KB3-17K-01. 3amkHyTOe
cocTosiHne JP3 cooTBETCTBYET NOAKIMIOYEHHOMY TEPMUHATOPY.
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MpunoxeHue B. CBogHaa tabnuua napameTposB
nHaukatopa UTM-10

Tabnuua B.1 - CBogHasa Tabnuua napameTtpoB nHgmkatopa MTM-10
Eaon- 3HaueH. m
ar
MyHkT n HULbI [Ouana3oH n3ameHeHusi no- _ | Pas- n
MEHH0 apamerp nusme- napameTpa ymon- name Aen pumetanne
HeHus
peHus YaHUIO
AIN1 (H N l') HacTtpoika napameTpoB nepBoro oyHKLMOHANbLHOro 6510Kka Hopmanusauum u
MaCI.IJTaGVIPOBaHVIFI
00 Twvn aHanoroBoro curHana 0000 — uHTepeicHbIN BBOA 0001 0001
0001 — nnHeHbIN
0002 — kBagpaTU4ECKUin
0003 — TCM 50M
0004 - TCM 100M
0005 — rp.23
0006 — TCIM 50, Pt50
0007 — TCN 1001, Pt100
0008 —rp.21 11.
0009 — nuHeapu3osaHas 2.6
wKana
0010 — Tepmonapa
NMHeapusnpoBaHas
0011 — Tepmonapa TXK (J)
0012 — repmonapa TXK (L)
0013 — Tepmonapa TXKH (E)
0014 — repmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TI1P (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHWiA npegen pa3vaxa TEXH. OT MuHyc 9999 no 9999 000,0 Mnagwun
LKanbl eq. paspsa 5. Ecnu n.00 BbiGpaH B
02 BepxHuii npegen pa3amaxa | TexH. OT MuHyc 9999 no 9999 100,0 Mnagwwiz | 8.1 | ananasoHe 0006-0008,
LuKanb! en. paspsg 0011-0017 TO 3HayeHune
03 [NonoxeHne geummMmanbHOro 0000, 000,0 9TUX MYHKTOB U3MEHUTb
pasgenurtens 000,0 Henb3s.
00,00
0,000
04 [MocTosiHHasa BpemeHn cexk. 000,0 — 060,0 000,1 000,1 000,0 — counbTp BbIKI.
LmdpoBoro punstpa 5.
05 MakcumanbHasa gnum- cek. 000,0 - 005,0 000,0 000,1 8.1 | BawwTa OT MMMYSIbCHBIX
TeNbHOCTb MMMYbCHOM nomex
nomexm
06 KonunuyecTtBo yvacTkos 0000 — 0039* 0000 0001 11. | Cm.ypoBHM LNX1 1
NHeapusauum 3.2 | LNY1
07 MeToa TemnepaTtypHou 0000 — py4Has koppekuuss | 0001 0001 T=Tuam+Tkop.pyu,
KOppeKLUnUn BXOOHbIX 0001 — aBTOMaTU4eckas cM.[AIN1.08]
cuUrHarnos OT Tepmonap Koppekuus T=Tnsm+Tkop.aBT
08 3HayeHue TemnepaTypbl B | TEXH. OT muHyc 099,9 no 999,9 000,0 000,1 Tkop.pyu
pexume pyyHOW Koppekummn | eq. Mpu AIN1.07=0000
BXO[HbIX CUTHarnoB oT
Tepmonap
09 YcTaBka curHanvsauum TeXH. OT MuHyc 9999 o 9999 020,0 Mnaguwmin C yyeToM geumm.
OTKMOHEHUS "MUHUMYM" eq. paspsa pasgenutens
ansa 1-ro 6noka
10 YcTaBka curHanumsaumm TEXH. OT MuHyc 9999 o 9999 080,0 Mnapwwi | 5. C yyeTom geunm.
OTKIMOHEHUS "MakcumyM" eq. paspsa 8.3 | pasgenutens
ans 1-ro 6noka
11 vcTepesuc TEXH. OT MuHyc 9999 no 9999 000,5 000,1
curHanvsauum en.
AIN2 (Fl' n E’) HacTpoiika napameTpoB BTOporo hyHKLMOHaNbLHOro 6yioka HopMmanusauum u
MacLTabupoBaHus
00 MapameTpbl aHanornyHbI
napameTpamM HacTpOWKu
11 ypoBHs AIN1

* Ecnu 3HaveHune napameTtpa AIN1.06 pasHo 0..19, Torga ToukM NMHeapusauumn BBOASATCS Ha YPOBHSIX MeHio LNX1 un
LNY1. Ecnu xe BoO3HWKaeT HeoOXOOMMOCTb YBENWYEHUS] Y4acTKOB NuHeapu3aumum go 39, Ttorga npu BBOAE
3HayeHus ot 20 go 39 B napameTp AIN1.06, nepsble 20 Touek NMHeapusauun Beoaatcs Ha yposHe LNX1 n LNY1, a
ocTanbHble 20 TOYEK HA YPOBHE NHeapusaLuum BTOporo 6roka Hopmanusaumm u macwtabuposaHust LNX2 n LNY2.
Mpu atom, geuumanbHbI pasgenutens (3anatas) ans yposHen LNY1 u LNY2 Gepetca ¢ ypoBHSI HacTpoOWKu
rnepeoeo pyHKLMOHaNbHOro 6roka Hopmanusaumm n macwrtabuposaHma AIN1.03.
Mpu wucnonb3oBaHun 6Gonee 19 yyacTKOB nuHeapusauum pAns nepBoro 6noka Hopmanusaumm wu
MacLTabrpoBaHus, NMMHeapmsauusa BToporo 6noka Hopmanusauum n maclutabnpoBaHms HeBO3MoXKHal




63

NMpoaomxeHne npunoxeHuusa B

MpogomkeHune Tabnuubl B.1 - CBogHas Tabnuua napametpos nHankatopa MTM-10
Ean- 3HaueH.
MyHKT HULbI [Onana3oH u3amMeHeHUsA no- tWar Pa3-
MapameTp n3me- Mpumeyanue
MEHI0 usme- napameTpa ymorn- Aen
HeHusA
peHus YaHUIo
FNC1 (F nL /) Hactpoiku dpyHkumoHanbHoro 6noka 1
00 MaTtematuyeckune 0000 — He ncnonb3yetcs 0000 0001 5.
DYHKLMN 0001 — BblyMTaHME 8.2 | k1*PV1 - k2*PV2
0002 — cymmupoBaHue k1*PV1 + k2*PV2
0003 — ymHOXeHne k1*PV1*PV2
0004 — penexve k1*PV1/PV2
0005 — nHTerpupoBaHune k
0006 — peseps —+. .[PVl[mex.e() /4]
0007 — nsmepeHue k,
BNaXHOCTH
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTEerparnbHbIX 3HaYEeHWN 0001 — no nepenosnHeHnto
0002 — no nepenosnHeHnto
U OOAHOBPEMEHHOMY
HaxaTuio knasuww “W n Oy
0003 — no ogHOBpPEMEHHOMY 5.
HaxaTvio knasuw “W n Oy 8.2
02 3HayeHne en. OT MuHyc 9999 o 9999 001,0
KoadpdpuumeHTa k1
03 3HaueHne en. OT MuHyc 9999 o 9999 000,1
koadppumumeHTa k2
04 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 040,0 [1nsa BbIxoga nepeoro
OTKNOHEHUs "MUHUMYM" en. dyHKLUMOHanbHOro 6rioka
05 YcTaBka curHanusauum TEXH. OT MuHyc 9999 o 9999 050,0 5.
OTKMNOHeHUs "MakcumyM" | eA. 8.3
06 l'vcTepesuc TEXH. OT MuHyc 9999 o 9999 000,5
curHanusauuv eq.
FNC2 (F nL ) Hactpoiku dyHKumMoHanbHOro 6noka 2
00 MapameTpbl aHanorM4YHbI
napameTpam HacTPOWKU
06 dyHKUMOHanbHoro 6r1oka 1
AOT (Hok) HacTpoiika napameTpoB aHanorosoro Bbixoaa AO (npu ycrnosum 3akasa)
00 McTouHuk aHanorosoro 0000 — nHTepdeiicHbIn BoiBoa | 0000 0001 F1 — Bbixoa
curHana gns 0001 — PV1 yHKUMOHaNLHoro 6noka 1
ynpaeneHus 0002 - PV2 F2 — BbixoA
aHanoroBbIM BbIXOAOM 0003 — F1 (pyHKUMOHarbHOro 6110Ka 2
AO 0004 — F2
01 HanpaeneHue 0000 — AO=y 0000 0000 — npsimoe
BbIxogHoro curHana AO 0001 — AO=100%-y 0001 — obpaTHoe
02 3HayeHne BXogHoro TEXH. OT MuHyc 9999 o 9999 0000 Mnaguwun C y4yeTOM AeummansHoro
curHana, pasHoe 0% en. paspsa pasgenurtens
BbIXOAHOrO curHana BblIBpaHHOro UCTOYHMKA
03 3HayeHne BXoJHoro TEXH. OT MuHyc 9999 o 9999 100,0 Mnagwwnia aHanoroBoro curHana.
curHana, pasHoe 100% en. paspsa
BbIXOAHOrO curHana
DOT1 (d ok :') KoHdpurypauus BbixogHoro yctpoucrtea DO1
00 Noruka paboThbl 0000 — UHTEPENCHBIN BLIBOA, 0001 0001 0000 - BbIxo4 ynpasnsercs
BbIXOJJHOrO YCTPOICTBA 0001 — Gonble MAX no nHTepdeiicy
DO1 0002 — meHblue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 3oHe MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cootBetcTBytowero DO;
(oTHOCUTENBHO MIN- MAX 0005 — DO cpabotaer, ecnu
cooTtBeTcTBYyloWero DO) napameTp BblAET 3a paMku
0005 — 0606LeHHas TEXHONorMyeckom
CuUrHanusauusa curHanusauum
0006 — He ncnonb3yeTcs, BbIXOA
OTKN
01 MICTOYHUK aHanorosoro 0000 - PV1 0000 0001
curHana ang 0001 - PV2 5.
ynpasneHus 0002 - F1 85
ONCKPETHBLIM BbIXOO0M 0003 - F2
DO1
02 Twun curHana BbIXOOHOMO | Cek. 00,00 — cTaTu4eckun 00,00 00,01 'oe 00,01-99,99 —

yctporictea DO1

00,01 — 99,99 — UMnNynbCHbIN

(aMHaMuyeckunin)

ONNTEeNbHOCTb UMNynbca

B CeKyHOax.
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NMpopomnxeHune npunoxeHus B

MpogomkeHune Tabnuubl B.1 - CBogHas Tabnuua napametpos nHankatopa MTM-10
Epn- 3HaueH. w
ar
MyHKT NapameTp HULbI Avana3oH nsmeHeHus no- name- | P2 Mpumeuanme
MeHIo nsme- napamertpa ymon- verua | "
peHus YaHuo
03 Ycraeka MIN DO1 TEXH. B ananasoHe wkanbl 020,0 000,1
en. BbIGpaHHOro TUna gaTtyvka
04 YcraBka MAX DO1 TEXH. B ananasoHe wkanbl 080,0 000,1
en. BbIGpaHHOro TMNa gaTyvka
05 ['McTepesunc BbIXOQHOrO TEXH. OT MuHyc 9999 no 9999 001,0 000,1
ycTporictea DO1 en.
DOT2 (dot c ) Kondmrypauums BoixogHoro yctpouctsa DO2
00 MapameTpbl aHanorm4Hbl
napameTtpam
05 KOHUrypauum
BbIXOZHOIO YCTPOWCTBA
DO1
WND1 (5 n d /) HacTpoiika napameTpoB okHa oTo6paxeHus 1
00 KonunuectBo okoH 0000 — ogHokaHanbHbIn UTM 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 MapameTp, KOTOpPbIN 0000 — He BbIBOOUTCS 0001 0001
BbIBOAWTCS HA (TEMHBIN 3KpaH)
umncppoBon aucnnen 0001 - PV1
0002 — PV2
0003 - F1
0004 — F1
02 MonoxeHwve 3ansToi 0000 - 0000, 0001 0001 5. | 0000-0003 - ¢
0001 — 000,0 8.4 | dhmkcpoBaHHoO 3ansTomn
0002 - 00,00
0003 - 0,000
0004 — nnaBatoLas 3ansTas
¢ orpaHuyeHnem 000,0
0005 — nnasaroLwias 3anstas
¢ orpaHu4eHunem 00,00
0006 — nnasawLas 3ansTas
03 Cnocob oTobpaxeHus 0000 — gncnnen NoCToAHHO 0000 0001
undpoBoro aucnres cBeTUTCSA
0001 — gucnnen muraet
WND?2 (Z n d ) HacTpoitka napameTpoB okHa oTOGpaxeHust 2
00 MapameTpbl aHanorMyHbI
napameTpam HacTPOWiKM
03 nepBoro okHa
oTobpaxeHus
ALRM (H Lr n) Hactponka napameTpa oToGpaxeHUsi curHanusauum
00 MapameTp oTOGpaxeHus 0000 — 6e3 kBUTMPOBaHMS 0000 0001 5. KeutuposaHue
cuUrHanuaaumm 0001 — ¢ KBUTMPOBaHUEM 8.3 | knaBuwwen [4] nnm yepes
NHTEpdenc.
LNX1 (l'_ nu l') Abcuucchl ONOPHbLIX TOYEK NTMHeapu3auumn cUrHana nogaBaemMoro Ha nepBbIv
(pyHKLMOHaNbHbIW 650K HOpManu3auum U MacluTabupoBaHusA
00 Abcuucca HavyanbHoro % 000,0 — 099,9 0000 000,1
3HaveHus (B % oT
BXOOHOTO curHana)
01 Abcumcca 01-ro yyactka | % 000,0 — 099,9 0000 000,1 11.
02 Abcuucca 02-ro yqactka | % 000,0 — 099,9 0000 000,1 3
18 Abcuucca 18-ro yqactka | % 000,0 — 099,9 0000 000,1
19 Abcumncca 19-ro yyactka | % 000,0 — 099,9 0000 000,1
] ] o
LNY1 (L n 4 1) OpAMHaTLI ONOPHLIX TOYEK NIMHeapu3auun curHana nogaBaemMoro Ha nepebin
(pyHKLUMOHaNbHbIN 65T0K HOpManu3auum U MacluTabupoBaHusA
00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 no 9999 0000 Mnapawwia
3HayeHus (curHan B en. paspsA
TEXHWYECKUX eAnHMLAaXx)
01 OpavHaTa 01-ro yyacTtka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwmin
en. paspsa
02 OpavHaTa 02-ro yyacTka | TexH. OT MuHyc 9999 10 9999 0000 Mnagwwi | 11.
eq. paspsig 3
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NMpoaomkeHne npunoxeHusa B
MpogomkeHune Tabnuubl B.1 - CeBogHasa Tabnuua napameTtpos nHankatopos MTM-10

MyHKT MapameTp Eau- Ownana3oH nameHeHus 3HaueH. LWar MpumeyaHue
MeHIo HULbI napameTpa no- nsme- Pa3-
usme- ymon- HeHusA Aen
peHus YaHUIo
18 OpguHata 18-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 MnagLunia
en. paspsia
19 OpauHata 19-ro yyactka | TexH. OT MuHyc 9999 fo 9999 0000 Mnagwwii
en. paspsia

| — o
LNX2 (L nu E) AbBcumncchbl ONOpHbLIX TOYEK NIMHEeapu3auMmM curHana nogaBaeMoro Ha BTopoM
¢yHKUMOHaNbHbIW 6510K HOPManNU3auMmn U MacluTabupoBaHus

00 MapameTpbl aHanorn4HbI
napameTpam HacTpOMKM 11.
19 abCLMCC OMOPHLIX TOYEK 3
N1HeapuW3aumMm curHana
nogasaemMoro Ha nepBbIn
6ok
] N
LNY2 (L n 4 E) OpAuvHaTbl ONOPHLIX TOYEK NIMHeapu3saLuumM curHana nogaBaeMoro Ha BTOpom
(pyHKLUMOHaNbHbIN 65TOK HOpManu3auum U MaclTabupoBaHus
00 MapameTpbl aHanornyHbl
napameTpam HacTPOWKM 11.
19 OpAMHAT OMOPHbIX TOYEK 3
NHeapuW3aumMm curHana
noaaBaemoro Ha nepsbii
6ok
[l ] o o
CLHM (L L 1 1) KanuGpoBka curHana nogaBaemMoro Ha nepBblil PyHKLMOHANbHbIM 610K
HOpmManusaumum m MaCLLITaGVIPOBaHVIFI
00 Kannbposka Hyns TEXH. OT MuHyc 9999 fo 9999
curHana 1-ro 6rnoka en. 11
01 KannbpoBka MakcMmyma | TeXH. OT MuHyc 9999 fo 9999
curHana 1-ro 6noka en.
[ | . o
COR1 (I_ or l) Koppel(u,vm CUrHana nogaBaemMoro Ha nepBbiu d)YHKLWIOHaanbIVI o6nok
HOpmManusaumum m MaCLLITaGVIPOBaHVIFI
00 Koppekuusa curHana 1-ro | TexH. OT MuHyc 9999 o 9999 0000 000,1 MHuouumpyet PV=PV+A
6noka en. 5.
01 KoagpcbuumeHt TEXH. OT MuHyc 9999 o 9999 0000 000,1 8.1 | Uhgnumpyet A
KOppeKkuumn (cmeLleHne) | eqa.
curHana 1-ro 6noka
[l o o
CLI2(LL ¢ E) Kanu6poBka curHana nogaBaemMoro Ha BTopow oyHKUMOHaNnbHbIN GNoK
HOpManu3auuu u MacluTabupoBaHus
00 Kannbposka Hyns TEXH. OT MuHyc 9999 o 9999
curHana 2-ro 6rnoka en. 11
01 KanubpoBka MakcMumyma | TeXH. OT MuHyc 9999 o 9999
curHana 2-ro 6noka ef.
I ] o .
COR2 (L or I_) KoppeKuMﬂ CuUrHana nogasaemMoro Ha BTopou (byHKLWIOHaanbIVI onok
HOpManusaumum m MaCLLITaGVIpOBaHVIﬂ
00 Koppekuus curHana 2-ro | TexH. OT MuHyc 9999 o 9999 0000 000,1 MHuouumpyet PV=PV+A
6noka en. 5.
01 KoadbcpuumeHT TEXH. OT MuHyc 9999 o 9999 0000 000,1 8.1 | Unguumpyet A
KOppeKuum (cmeLleHmne) en.
curHana 2-ro 6noka
[l
CALO (L HL 0) KannbpoBka aHanoroBoro Bbixoaa (AO)
00 TecT aHanoroBoro %
BbIxoJa
01 Kanun6poska Hyns % 11.
aHanorosoro Bbixoga AO 4
02 Kannbposka makcumyma | %

aHanorosoro Bbixoga AO
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NMpopomnxeHune npunoxeHus B
KoHel Tabnuubl B.1 - CeBogHaga tabnuvua napameTtpoB nHankatopos MTM-10

MyHKT MapameTp Eau- [Ounana3oH nameHeHus 3HaueH. | WWar name- MpumeyaHue
MeHIo HULbI napameTpa no- HeHus Paz-
n3me- ymon- aen
peHust YaHUIo
SYS ( 5495) O6wme cuctemHble HacTponKm
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 0000 — oTkntoyeH
vHAauKaTopa B ceTu) oT ceTn
01 CkopocTb 06MeHa out/ 0000 - 2400
c 0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800 7
0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tavm-ayT kagpa 3anpoca Ot 0001 go 0200 0006 0001 1 TakT = 250 mMKkc
B CUCTEMHbIX TaKTax
03 Koa wHaukaTopa n 93.37 CnyxebHas
BEpCKS NPOrpamMMHOro nHopmaums
obecneyeHus Kop 93 Bepcus 37
04 CeTeBoN TVN yCTpONCTBa 0 — Slave
1 _ Master 0000 0001
05 Mepwopa onpoca 10-10000 mc 0100 0001
06 Tanm-ayT oTBeTa 10-10000 mc 0200 0001 > nepuoga onpoca
07 A,qpecv onpaLu:ABaemoro Ot 0000 go 0255 0000 0001
ycTponctea 1
08 Homep peructpa onpa- Ot 0000 go 9999
LUMBaEeMOro ycTponcTaa 0000 0001
1
0—INT
1-LONG
09 Twvn gaHHbIX 1 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT 7
10 ABpec onpaimsaemoro OT 0000 f10 0255 0000 0001
ycTponcTea 2
Homep peructpa onpa-
11 LUMBAEMOro YCTPOMCTBaA OT 0000 go 9999 0000 0001
2
0—INT
1-LONG
12 Twvin gaHHbIX 2 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
13
Koppekuusi nokazaHum 11.3.6
Aatyuka
TEPMOKOMMEHCaLMK
SAVE (5AuE) CoxpaHeHnne napameTpos
00 CnyxebHas
HdopMauns
01 3anuck napameTpoB B 0000 6.3.5
3HEProHe3aBNCHMYHO 0001 — 3anucaTtb
namsTb
|
LOAD (. o H d) 3arpy3ka napameTpos
00 PaspelueHve 0000 71
nporpaMMMpoBaHus No 0001 — paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000 4.8
nonb3oBarensi 0001 — 3arpy3uTb
02 3arpy3ska 3aBOACKMX 0000 4.8
HaCTPOEK 0001 — 3arpy3uTb
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* Ons I'IpaBI/IJ'IbHOI;i MHOWKaunm napamMmeTpoB C CeTn Heobxoanmo B napameTtpe «Tvn aHanoroBoro curHanay

AIN1.00 1 AIN2.00 BbicTaBuTb 3HadeHne «0000 — nHTepdbencHbI BBOOY, a Takke B napameTpe «KonmyectBo OKOH»
WND1.00 n WND2.00 BbicTaButb 3HayeHne 0001 — 1 okHo nnm 0002 — 2 okHa.

NIACT PETUCTPALUMA USMEHEHWUH

N3am.

Homepa nuctos (cTpaHuu)

N3me-
HEHHbIX

3awme-
HEHHbIX

BbIX

Bcero
nucToB
B
OOKyMeH
Te

Ne
OOKYyMeHTa

Bxogsawwmin Ne conposoxgato-
Lero AOKyMeHTa 1 gata

Moan.

Data

2.05

2.06

2.07

2.08

2.09

2.10

2.12

66

66

72

72

70

70

70

70

67

ver. 91.29

ver. 91.32

ver. 91.32

ver. 91.32

ver. 91.32

ver. 91.32

ver. 91.32

ver. 93.37

1. LDonaHo onuc
"MHTepdencHbln obmeH. Tun
yctponctea — Slave/Master" B
po3aini 7, BignoBigHi perictpu
(208-216) Ta nNyHKTM MeEHIO
(SYS.05-SYS.13).

2. [JOopanun posgin  "10.4.
YcTaHOBKa  3HayeHu#  Mo-
ymorn4yaHui"

3. BwunpaeneHo  dyHkui0
perictpis (8,9) i (10,11) -
perictpu i Ha 4uTaHHA | Ha
3anuc, 7, 217-219 - perictp
TiNbKA  ONS  4YWTaHHA, 6 -
perictp i Ha 3anuMc i Ha
YNTaHHS

4. [OopaHo nobiTHWIA onuc
perictpa curHanisauii 7.
5. BunpaBneHo koa nowtoBuin
n  TenedOHHWA Ta  poKK
6. 3amiHeHa doTorpacis
npunagy Ha TUTYNbHIN
CTOpiHUi Ta B po3Aini onucy
nepeaHbol naHeni.
7. TloBHicTiO nepenucaHwn
po3gin  "lMpuvHumMn  paboTbl
PyHKLIMOHaNbLHOro 6noka
FNC1 " FNC2" 3
dyHKUIOHaNbHMMK  Cxemamu
Ta AeTanbHUM ONUcom
[ob6aBneHa BO3MOXHOCTb
M3MeHeHus mogenu npnbopa
Ta U3MEHEH Kof 3akasa
npubopa otHocutensHo K63

B koge 3aka3a nobasneHo
npuMeYaHve o Tepmornapax
TNP, TBP, TMM

CTpOK rapaHTum yBemnu4yeH 4o
5 net

[o6aBneHbl anemMeHTbl nNpu
NOAKITIOYEHNUN BHELLHETO
cvmucTopa

M3meHeHa cxema
pacnonoXeHusi nepembivex
WcnpasneHa Tabnuvua 3,4
nuTaHue npubopa.

YBeNnn4YeHo KONM4YecTBO TOYEK
NHeapu3aumm nepeoro
aHarnoroBoro BXxoza.
M3meHeHa cxema nonoxeHns
nepemblyek Ha nnaTe
npotieccopa

McnpasneHo HazHayeHve
nepemMbl4YeK aHanoroBoro
BbIxoAa

M3meHeHo conepxaHve

MprBeaeHo B COOTBETCTBYE C
TY

[Jo6aeneHa 3arpyska
Nonb30BaTeNbCKUX U
32BOACKUX HACTPOEK.
W3meHeHa Tabnuua
perucTpos.

OHydpumk

Jykawyk
P.O

Tykayk
P.O

Tykayk
P.O

Tykayk
P.O

Tykawyk
P.O
Jykawyk
P.O
C.B.M.

1.10.2010

8.10.2010

19.11.2010

26.11.2010

20.04.2011

6.12.2011

21.06.2012






