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1. BBegeHue

HacTosiliee pyKOBOACTBO MO 3KCnnyaTtauuu npefHasHadYeHo [Ans O03HaKoMIeHust noTpebutenen c
Ha3Ha4yeHueM, NPUHLMNOM OENCTBUS, YCTPOUCTBOM, MOHTaXOM, 3KCnnyaTaumMen n obcnyxmepaHmem WMHAUKaToOpa
mukponpoueccopHoro UTM-10 (B aanbHenwem nHaukatop UTM-10).

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

BHUMAHMUE !

Mepen ucnonb3oBaHMeM m3genus, I'IO)KaJ'IyVICTa, O3HakOMbTECb

C HacToSALLMM PyKOBOACTBOM MO 3KCnnyaTaumm nHgukatopa NTM-10.

MpeHebpexeHne Mepamn nNpPeaoCTOPOXHOCTM W MpasBunaMu
aKcnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHUA mnepcoHana unm
noepexaeHnsa obopynosaHus!

B cBs3nM € NOCTOAHHOM pa60T0171 Mo CcoBepLUEeHCTBOBAHUIO

n3genus,

noBsblLLatoLLEN ero HaAeXHOCTb n ynyqu.larou.l,eﬂ

XapakTepuUcTukn, B KOHCTPYKLUMIO MOTYT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHuA, He OTpaXeHHble B'HacToALlleM U3gaHuun.

COKpaLI.IeHMﬂ, NPpUHATBIe B AaHHOM pyKoBOACTBe

1. B HanmMeHOBaHUAX MapamMeTpoB, HA PUCYHKaX, NPy LMAPOBLIX»3HAYEHNSIX U B TEKCTE MCMOSb30BaHbI
CokpalleHusa n abbpesuaTtypsbl (CM. Tabnuuy 1.1), o3Havarowme cnegyollee:

Tabnvua 1.1 - CokpalyeHus n abbpesmaTypbl

AbGpesuatypa MonHoe HaumeHOBaHMue 3HauveHune
(cumBon)
PV nnn X Process Variable Namepsemas BenuunHa (KOHTpoOnupyembii un
perynvpyembiin napameTp)
T, t Time Bpemsi; MHTepBan BpemeHu
Al Analogue Input AHanorosbIi BBO[,
AO Analogue Output AHanorosbIvi BbIBOA,
DO Discrete Output JyCKpeTHbIN BbIBOA

2. B HammeHoBaHuAX ypOBHeI7I KOHCbMI'ypaLWIVI MHOWKaTopa NPUHATLI cnegywwne 0603Ha4eHus, KOTOpble
COOTBETCTBYHOT 6yKBaM naTuHckoro andaeuTa:
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2. HaszHayeHue. PyHKUMOHASIbHbIE BO3MOXHOCTU

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

Muankatop NTM-10 no3sonseT o6ecneunTb BbICOKYH TOYHOCTb U3MEPEHUS TEXHONOMMYECKOro napameTpa.
OmnudumernbHol ocobeHHocmblo wnHAnkaTopa WTM-10 sBnsieTcs HanuunMe TPEeXypOBHEBOW TranbBaHUYeCKOM
n3onaumm Mexay Bxogamu, BbIXOAAMU U LIENbo NMUTaHUS.

MHpukaTop npegHasHayeH Kak Ans aBTOHOMHOrO, Tak M Ansi KOMMEKCHOro mcnonb3oBaHua B ACYTI B
3HepreTuke, MeTanyprum, XMMM4eCcKkon, NULLEBON 1 APYrnX OTPacnsax NPOMbILLIIEHHOCTU U HAPOHOM XO3SICTBE.

UHOukamop UTM-10 npeOHa3Ha4YeH:

® AN U3MepPEeHUst OOHOro KOHTPONMPYEMOro BXOAHOro dunsnyeckoro napametpa (Temmnepatypa, gaBneHue,
pacxod, ypoBeHb M T. n.), 06paboTkn, npeobpasoBaHns U OTOBpaXeHNs ero TeKyLlero 3HayeHUs Ha BCTPOEHHOM
YyeTbipexpa3psaHoM Ludposom gucnnee,

e vHAMKaTop paboTaeT kak yCTPOMCTBO CurHanusauuy BbIXO4a W3MEpPSeMOW 'BXOOHOW BenuuyuHbl 3a
yCTaBK1 cUrHanusaumm,

® perynupoBaHns BXOAHOIo napamMeTpa no ABYXNO3MLMOHHOM 3aKOHY pPerynnpoBaHus,

e [PV YCroBWM 3aka3a aHanoroBOro BbIXOA4A, MHAMKATOP (OOPMMPYETHBbIXOAHOW aHanoroBbl CurHan
ynpaBneHns BHELUHUM WCMOMHUTENbHbIM MEXaHW3MOM B 3aBMCMMOCTU OT BblOpaHHOM MaTemMaTnyeckon yHKLmM
Unn yHKLMM peTpaHcMmnccuu,

® AN MHAMKaLMKM TEXHOMOMMYECKOro napameTpa nony4yaemMoro o MHTepdency oT BHELLHUX YCTPOWCTB,

® VMeeT BO3MOXHOCTb WCMOMb30BaHWA BTOporo 6Gnoka obpaboTku aHamoroBoro Bxoda AN npuema,
06paboTku, npeobpasoBaHMA TEXHONOIMYECKOro NnapameTpa nony4aemMoro fo,uHTEPGENCY OT BHELLHNX YCTPOWUCTB,

e unHAMKaTop hopmMpyeT curHambl TEXHOMOrMYecKow curHanusauun. Ha nepegHen naHenu unMerOTCs
WHAMKaTOPbI AN CUrHann3auum TeXHONOrMYECKN ONacHbIX 30H, CUFHanMbl NPEBbILLEHNS (3aHWXKEHNS) perynmpyemoro
Unn n3mepsiemMoro napameTpa,

e uyHaukatop WTM-10 moxeT ucnonb3oBaTbCA_ B CUCTEMAaX. CUrHanu3auui, OnoKMpoBOK M 3aluuT
TexHorornyeckoro obopyaoBaHus.

Cmpykmypa uHOukamopa UTM-10_nocpedcmeomM KoHghuaypauyuu moxxem 6bimb
U3MeHeHa maKum o6pa30M, 4mo mMo2ym 6bIMmb peuweHbl cnedyfouwe 3adayu
asmomamu3ayuu.

v Nameputenb-nHankaTop 04HOro napameTpa C CurHanusaunein MMHMMyMa 1 MakcuMmyma

v YCTPOWCTBO cUrHanusaumm, ABYxX-Unv Tpexrno3nULMOHHbIA perynsatop

v/ Cuctembl LMpoBOA MHANKALMU TEXHOMOMMYECKUX NapamMmeTpoB

v YpaneHHble yCTPOWCTBa CBSA3UN C 0OGBHEKTOMMM MHAUKALMEN

v TepputopuanbHo pacnpegerielHble U fokasbHble CUCTEMbI yNpaBrieHus

v’ YaaneHHbIi c6op AaHHbIX, AUCNETYEPCKUIA KOHTPOSb, YNPaBNeHNe NPOU3BOACTBOM

v ViHpukaTop napameTpa nepeaasaemMoro.no MHTepdeiicy.

BHyTpeHHAs nporpammHas namsatb nHaukatopa WTM-10 cogepxuT Gonbluoe KONMMYeCcTBO CTaHAapPTHbIX
PYHKUMIA HEOOXOANMBIX ANS YIPaBNeHUs TEXHOMOrMYeCKMMN npoLeccamMmm u pelleHns 60MnbLUMHCTBA UHXEHEPHbIX
NpVKNagHbiX 3a4aYv, HanpuMep, TakuxX Kak:

e CpaBHeHue pesynbrarta/npeobpasoBaHns C yCTaBkaMM MUWHUMYM W MaKCUMyM, W CUrHanusaumio
OTKITOHEHUN,

® NporpammHas kannbpoBKa kaHana no BHeLLIHeMY 06pa3LO0BOMY MCTOYHMKY aHaNoroBoro curHana,

e LundpoBaschunbTpaums (Ans ocnabneHns BNUSIHNS NPOMbILLNEHHbLIX MOMEX),
npeobpasoBaTtenss BXOAHOro curHana pasHbiM1M MaTemMaTuiyeckumMm pyHKLMsaMN,

KyCOYHO-NIMHENHAS MHTEPNONALNSt BXOOAHOIO curHana no 20-Tn Toukam,
MacliTabupoBaHne Wikansl U3MepsemMoro napameTpa,
KOH(UIypPOBaHWE NOTMKN paboTbl BbIXOAHbLIX OUCKPETHbIX YCTPOWCTB,

® PeTPaHCMMCCUA BXOAHOTO aHaroroBoro napameTpa Ha aHanoroBbIi BbIXOA YCTPOWCTBA (B Cryvae 3akasa

onuun aHasierosoro Bbixoga AO) n MHoroe ap.

MupukaTtop, UTM-10 KoHcurypupyeTcst Yepe3 nepefHiol naHenb npubopa unuv 4Yepes ranbBaHUYECKU
pasgeneHHbin HTepdenc RS-485 (npotokon ModBus), 4to Takke no3BonsieT ucnonb3oBaTb NpPUOOpP B Kayectse
yAaneHHoro ycTponcTea npu pabote B COBPEMEHHBIX CETAX ypaBreHus 1 cbopa MHdopMaumm.

MapameTpbl kKoOHUrypauumn nHgukatopa MTM-10 coxpaHaTCA B 3HEProHe3aBMCUMOM NaMsiTu 1 npubop
crnocobeH BO30OHOBUTL BbLIMOMHEHWME 3aday ynpaBlieHWst MOCMe NpPepbIBaHUSA HanpsbkeHust nutaHusa. batapes
pPEe3epBHOro NUTAHUS HE NCMONb3YeTCS.

Wugukatop UTM-10 mMoxeT M3roTaBNuBaTbLCA MO UHAMBMAYANbHOMY TEXHUYECKOMY 3adaHuIo Ans
BbINOMTHEHUA KOHKPETHOW TeXHONOrM4YecKon 3agayu.
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3. TexHUYeCKMe xapakTepnucTmku

3.1 AHanoroBbI BXOOHOM cUrHan

Tabnuua 3.1 - TexHUYeckme xapakTepUCTVKM aHaIoroBOro BXO4HOIO curHana

TexHU4eckas xapakTepucTmka 3Ha4yeHune
KonnyecTBO aHanoroBbix BXO40B 1
Twvn BXOAHOro aHanoroBoro curHana YHudmumposaHHblie (FTOCT 26.011-80)

[MOCTOSIHHBIN TOK:

ot 0 MA oo 5 MA

ot 0 MA oo 20 MA

oT 4 MA oo 20 MA

HanpspkeHne nocTosiHHOro Toka:
ot0Bao10B

ot 0 MB oo 75 mB

ot 0 mB go 200 mB
ort0Bpoo2B

TepmonpeobpasoBaTtenu conpotuBneHui ACTY 2858-94
TCM 50M, W100=1,428, oT MuHyc 50°C go nntoc 200°C

TCM 100M, W 00=1,428y0T MuHyec:50°C no nntoc 200°C

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

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

Tepmonapsl no ACTY 2837-94
(FOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C,go nrtoc 1100°C
TXK (L), ot 0°C aomntoc 800°C
TXKH.(E), ot 0°C go nntoc 850°C
TXA (K)pot 0°C go nntoc 1300°C
TMNM10 (S), et 0°C go nntoc1600°C
TMP(B), ot 0°C po nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Paspeluatowas cnocobHoctb ALM 16/paspsgos

Mpenen gonyckaemon OCHOBHOWN NpuBegeHHOM <0,2%

NOrpeLIHOCTU N3MEPEHNSI BXOAHbBIX NapameTpoB

TOYHOCTb MHAMKALMN 0,01%

Mpenen ponyckaemow ONONMHUTENBHOW NOrpeLIHocTy, <0,2%/10°C

BbI3BAHHOW M3MEHEHNEM TeMnepaTypbl OKpyXKatoLLen

cpegabl

[Mepuop n3amepeHus, He meHee 0,1 cek

[anbBaHM4eckas pa3Bsidka aHanoroBore BXoga Bxopg ranbBaHW4eCKM 30MMPOBaHbl OT BbIXOAOB U OCTarbHbIX

Lenen, HanpshkeHue ranbBaHn4Yeckon pa3ssaskn He meHee 500 B

lMpumeyaHus.

1. Bxod undukamopa UTM-10 moexxem 6bimb cKoHgbu2ypuposaH Ha nodkveHue mobo2o muna damyuka.

2. Bo3moxHO KoHgbuzypupogaHue obpabomku exo0Hoz20 cueHana Al no dsym anzopummam (nepebit u
8mopoli yHKUUOHasbHBIU 610K HOpManu3ayuu u mMacwmabuposaHusi), U Kak pe3dynbmam rpedcmasieHusi 08yx
pasHbix hopm 8xo0HO20 napamempa PV1 u PV2.

3. lNpu 3aka3e exoda muna mepmMmonapa, 8 kayecmee exoda memrepamypHOU KoppeKkyuu (KoMmrneHcayuu
mepmo-3/JC c80600HbIX KOHUO8 MmepMornapbl) UCronb3yemcsi 0amyuk memnepamypbl, KOmopbil Haxodumcsi Ha
KB3 (kpome Kb3:8-14).
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Tabnuua 3.2 - TexHUYeckve XxapakTepUcTkM YHUULIMPOBAHHOIO aHaNoroBOro BbIXOAHOMO CUrHana

TexHMYeckas xapakTepucTuka

3Ha4yeHune

Konun4yecTBo aHanorosbIX BbIXO40B

1 (npn ycnosumu 3akasa onuyuy aHanoroBoro Bbixoga)

Twun BbIXOAHOIO aHanoroBoro curHana

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

O1 0 MA oo 5 mMA, RH <2000 Om

Ot 0 MA oo 20 mA, RH = 500 Om

Ot 4 MA go 20 mA, RH < 500 Om

Pa3spewatowias cnocobHoctb LIAM <0,0015 %
Mpenen gonyckaemon OCHOBHOM NpUBeAEHHOW NOrpeLHoOCTH <0,2%
(HOPMMPOBaHNS BbIXOAHOIO cUrHana nocre KkanubpoBku

[ononHuTenbHasa NorpeLHoCcTb OPMMPOBAHUS BbIXOOHOTO <01%

CUrHasna ot USMeHeHua ConpoTUBNEHNA Harpy3ku

Mpenen gonyckaemow 4ONONMHUTENbHOW NOrpPeLLHOCTH,
BbI3BaHHOW M3MEHEHMEM TeMrnepaTypbl OKpyXatLlen cpeqbl

<0,2%/10°C

[anbBaHn4eckasi pa3BsA3Ka aHarioroBoro Bbixoaa

BbIxoa ranbBaHNYecKky N30AMPOBaHBLOT BXOAOB U OCTasbHbIX
Lenen, HanpshxeHue ranbBaHnyeckon pasesskn He meHee 500 B

3.3 ucKpeTHble BbIXOAHbIe CUrHanbI

3.3.1 TpaH3UCTOPHbLIN BbIXOA, NPU HaNM4YMM B 3aKase KNneMMHO-6104HOro

coeguHutensa Kb3-16-13

Tabnuua 3.3.1 - TexHnyeckve XaPaAKTEPUCTUKN ONCKPETHbIX BbIXOOHbLIX CUTHas10B. TpaH3VICTOprIl7I BbIX04

TexHU4ecKas xapakrepucTuka

3HauyeHue

KonnyecTBo AMCKPETHBIX BbIXOAOB

2

Twvn BbiIxoga

OtkpbiThivi, konnektop (NPN TpaHancTopa)

MakcumanbHoe HanpskeHve KOMMYyTaUuun

< 40 B noCTOsiHHOroO TOKa

MakcmmarnbHbIN TOK Harpy3ku Kaxgoro Bblxoaa

<100 mA

[anbBaHWYeckas pasBsidka QUCKPETHbIX BbIXOO0B

Bbixoabl cBA3aHb! B rpynny U3 ABYX BbIXOAOB U
ranbBaHN4YeCcKy N30NMPOBaHbl OT APYrMX BbIXOOOB U
ocTanbHbIX Lienen

CwrHan norunyeckoro "0"
CwurHan normyeckon "1"

Pa3OMKHyT06 COCTOsAAHME TPaH3UCTOPHOIO Kro4a
SaMKHyToe COCTOsSAHNE TPaH3UCTOPHOIO Krko4a.

Bug Harpysku

AKTMBHAS, UHAYKTMBHAS

Hanpﬂ)KeHme BHELIHEero UICTOMHUKa NnuTaHnA

HectabunusmposaHHoe, (20-40)B noctosiHHOro ToKa

3.3.2 PenenHbIn BbixoAd, NPV HAAUYUN B 3aKa3e KNEMMHO-6MOYHOro coeguHuTens

c pene Kb3-17P-01

Tabnuua 3.3.2 - TeXHNYECKE XapaKTEPUCTUKN AUCKPETHBIX BbIXOAHbIX CUrHANoB. PenemnHbivi BbIxoq,

TexHn4eckasa xapakTepucTuka 3HaveHune
KonunyecTBo AMCKPETHbIX BbIXOA0B 2
Tun BbIXOAA MepeknioyarLme KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMyTauun nepeMeHHoro 220B
(aencreytoLLee 3HaYeHMe) MM NOCTOSHHOrO TOKa
MakcumanbHbIN TOK Harpy3ku KaXkgoro BeIxoga <8A

CwrHan norunyeckoro "0"
CwurHan normyeckon "1"

Pa3OMKHyT06 COCTOSAAHNE KOHTaKTOB pene.
3aMKHyT06 COCTOsSAHNE KOHTaKTOB pesie.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

MakcumanbsHoe noTpebrnéeHmne (o6moTok pene) AByx
BKIMKOYEHHbIX KaHanoB OT BHELUHErO UCTOYHMKA NOCTOSIHHOIO
Toka 24B

40 MA

Hal‘lpﬂ)KeHVIe BHELUHEro UCTOYHUKA NuTaHuna

HectabunusmposaHHoe, (20-28)B nocTosiHHOro ToKa

3.3.3 Bbixoa = TBepaoTenbHOe (He MexaHM4YecKoe) pene, Npyu HanNM4YMmM B 3aKase

KNeMMHO-6M04YHOro coeamHuTens ¢ TeepaotenbHbimu pene Kb3-17K-01
Tabnuua 3.3.3 - TexHU4YeCKNe XxapakTepUCTUKN AUCKPETHbIX BbIXOAHbIX CUrHANOoB. Bbixog — TBEpAOTENLHOE pene.

TexHn4ecKan xapakrepucTuka 3Ha4yeHue
KonnyecTBo AMCKPETHBIX BbIXOLOB 2
Tun BbIX0oAa 3amblKatoLLMe KOHTaKTbl pene
MakcumanbHoe HanpspkeHne 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 normyeckon "1"

Pa3oMKHYTOE COCTOSIHWME KOHTaKTOB pere.
3aMKHYTOe COCTOSIHVE KOHTaKTOB perne.

Bug Harpy3ku

AKTMBHas, WHOYKTUBHAA

MakcrmansHoe noTpebreHne YeTblpex BKIMHYEHHbIX kKaHarnos
OT BHELUHEro NCTOYHMKA MOCTOSIHHOIO Toka 24B

40 MA

HaI'IpFI)KeHVIe BHELIHEro UCTOYHUKa NnuTaHnaA

HectabunusmposaHHoe, (20-28)B nocTosiHHOro ToKa
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3.3.4 ONTOCMMUCTOPHbLIN
coeAuHUTENs C ONTOCUMUCTOpPA

Tabnuua 3.3.4 - TexHU4eckne xapakTepucTmkm
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BbIXOA, NPY HaNM4nM B 3aKa3e KNneMMHoO-61104Horo
mu KB3-17C-01

JAUNCKPETHbIX BbIXOOHbIX CUrHasoB. OI'ITOCVIMVICTOprIVI BbIX0[

TexHU4ecKasa xapakrepucTmka

3HauyeHue

KonnyecTsBo AMCKPETHBIX BbIXO40B

2

Twvn BbIxoga

ManoMoLLHbI ONTOCMMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEeBOro HanpskeHus dasbl NO3BONSET BKIOYAThL HarpysKy
TOMBbKO MNPV MUHUMAIIEHOM HaMPSHKEHUN Ha Hew
(NpepoTBpallaeT co3gaHve NoMex B cetu)

(OevicTBytloLiEe 3HAYEHWE) UMW NOCTOSIHHOTO TO|

MakcumanbHoe HanpshkeHne KOMMYyTaUun nepemMmeHHoro

He 6onee 600B nepemeHHOro Toka
Ka

MakcmmanbHbIN TOK Harpy3ku Kaxaoro Belxoaa

- He Bonee 50 A

- B UMNYJIbCHOM pexXnme 4acToTomS0. U ¢ AAUTENBHOCTBI0
umnyneca He 6onee 5 mc — go 1A

- MUKOBBIN TOK NEepPerpy3ku ¢ ANUTenbHOCTbLIO NMnynbca 100
MKC 1 yactotor 120 umn/c =ao 1A

CwurHan normdeckoro "0"
CwurHan normnyeckon "1"

OTKMOYEHHOE COCTOSIHWE onTocuMucTopa.
Bknto4yeHHoe cocTosiHMe onTocuMMucTopa.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

MakcmmanbsHoe noTpebneHne YeTbipex BKIMIOYEHHbIX KaHanos | 40 MA
OT BHELUHEr0 MCTOYHMKA MOCTOSAHHOIO Toka 24B

HanpﬂmeHme BHELIHEro UICTONMHUKa NUTaHuna

HecTtabunuanpoBaHHoe, (20-28)B nocTosiHHOro ToKa

3.4 NMocnepoBaTenbHbIN NHTepdenc RS-485

Tabnuua 3.5 - TexHn4eckme xapakTepUCTMKU nocrnegoBaTensHoro nHtepgerica RS-485

TexHU4ecKas xapakrepucTuka

3HaueHune

KoHdourypauumm cetu

MHoroTo4eyHas

Konunyectso npubopos

32 Ha 04HOM CerMeHTe

MakcumanbHas gnvHa nuHum B npegenax
OHOro cermeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX nepegaryvmkoB

1

[nanasoH ceTeBbIX agpecoB 255

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

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

lpumeyaHue:Ha ckopocmsix obmeHa cabiwe 115 kbum/c pekomeHOyemcsi
Ucnosb308amb 9KpaHUPO8aHHbIe 8UMbIe napbl.

Tun npuemonepenaTt4ynkos

[ndchepeHumanbHbIf, NOTEHUMANbHbI

Bun kabens

BvTasi mapa, skpaHvpoBaHHasi BUTasi napa

[anbBaHM4eckasi pa3Bsi3ka

WHTepdenc ranbBaHN4eckn N30NnMpoBaH OT BXOOO0B-BbIXOLAOB M OCTarnbHbIX
uenen

[MpoTokon cBsi3n

Meodbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[nsa koHpurypupoBaHust nHankaTopa, Ans UCMofb30BaHUS B Ka4eCcTBe
yAaneHHoro ycTpocTea npy paboTe B COBPEMEHHbIX CETSX yNpaBneHus 1
cbopa vHopmMaumn (Mprema-nepegaym KoMaHa 1 AaHHbIX)

3.5 Onekrpuueckme gaHHble

Tabnuua 3.6 - TexHN4ecke XapakTEPUCTVKN INEKTPONUTAHNS

TexHu4yeckas XapakTepUcTukKa

3HaueHune

dnekTponuTaHve

ot 12B oo 30B

MoTpebnsembin Tok

<150 vA

3almTa gaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

MopknoyeHue

Yepes knemmbl KBE3
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3.6 Kopnyc. YcnoBus akcnnyatauuum

Tabnuua 3.7 - YcnoBus akcnyaraumm

TexHU4ecKasa xapakrepucTuka

3HauyeHune

Kopnyc (BxLLXI):

LLIMTOBOE UCMOJHEHME
48 x 96 x 162 MM

MoHTaxHasi rny6uHa

170 mm max

Bbipes Ha naHenun

45"Fx 92708 M

Temnepatypa okpyxarlLuen cpeabl

oT MmHyc 40 °C go 70 °C

PeKomeH,u,yemaﬂ Temnepartypa

To xe

Knnmartumyeckoe ucnonHeHve

ucnonxexue rpynnel 4 cornacHo FOCT 22261, Ho ans paboTsl.npu TemnepaType
oT MuHyc 40 °C go 70 °C

ATmocdepHoe gaBneHune

ot 85 go 106,7 kla

BuGpauus

ncnonHeHne 5 cornacHo FOCT 22261

MNomeleHne

3aKpbIiTOE, B3PbIBO-, r|o>Kapo6e30naCHoe.

BO3,CI,yX B NOMeLLlEeHNN He O0JDKEeH coaepXXaTb Nblniv 1 NPUMECU arpeCCUBHbIX
napoB U ra3os, Bbl3blBAKOLLNX KOPPO3NIO (B HYaCTHOCTW: ra3os, coaep>allnx
CEepPHUCTbIE COEOUHEHUA nUnn aMMVIaK).

[MonoxxeHue Npn MoOHTaxe JTio6oe
CTteneHb 3awmTbl 1P30;

KnemmMHo-6no4Hoe coeanHenune IP20 no TOCT 14254-96
Bec, He 6Gonee <330r
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4. KOMNNeKTHOCTb NOCTaBKM

4.1 O6bem nocTtaBku nHamkatopa UTM-10

Tabnuua 4.1 - O6beM noctasku nHavkatopa NTM-10

O603Ha4eHne HaumeHoBaHue ch;l_g:e- MpumeyaHne
MPMK.421457.408 MHavkaTop mykponpoueccopHbin UTM-10 1 CornacHo 3akasa
KoMMNMeKT MOHTa)HbIX 3aXXKMMHbIX 31TEMEHTOB 1 YcTaHaBnvBaeTcs Ha Koprnyce
VHAMKaTepa
NMPMK.426419.014 KnemmHo-6no4YHbIn coeanHuTens KB3-8-14-0,75 * 1 WT. MO OTAENBLHOMY 3aKasy
NMPMK.426419.113 KneMmmHo-6no4YHbIn coeanHuTens KB3-16-13-0,75 * 1 WT. N0 OTAEMNBHOMY 3aKasy
MPMK.426419.151 KnemMHo-6no4HbIvi coeguHutens Kb3-17P-01-0,75 * 1,1UT. N0 OTAENbLHOMY 3aka3sy
MPMK.426419.152 KneMmmHo-6no4YHbIn coeanHutens KB3-17C-01-0,75 * 1.LUT. No,0TAENBbHOMY 3aKasy
MPMK.426419.153 KnemmHo-6no4Hbin coeanHutens KB3-17K-01-0,75 * 1'WT,.n00 oTAENbLHOMY 3akasy
MPMK.421457.408 1C Macnopt 1 1,UT. No:3akasy
MPMK.421457.408 P3 PykoBoacTBo Mo akcnnyataumm 1 1'aksemnnsp Ha 1-4
VHAMKaTOpa Npu NocTaBke B
OfVH agpec
236-332 Pbluar MOHTaXHbIN ANS KNEMMHO-61104HbIX N 1 pplMar Ha O4WH KIEMMHO-
coeguHuTenen OM0YHbIN CoeaMHUTEND
* nocTaBnsieTcs Nno oTAenNbLHOMY 3akasy
4.2 Mopenu uiaukartopa UTM-10
O603HayeHue npu 3akase: UTM-10-AA-C-DD-U,
roe:
AA - ko[ BXOOHOrO kaHana:
01 - yHnduumpoBaHHbIi oT 0 MA go 5 MA 12 - TCrL10001, W100=1,391, oT muHyc 50°C o 650°C
02 - yHudpnumposanHbin o1 0 MA fo 20 MA 13 - TCI1rpi21, oT MuHyc 50 no 650°C
03 - yHUhHLmMpoBaHHbI oT 4 MA 1o 20 MA 14 - Tepmonapa TXA (K), ot 0°C go 1300°C
04 - yHndpmumpoBaHHbii ot 0 B go 10 B 15.- Tepmonapa TXK (L), ot 0°C go 800°C
05 - Hanpskerme ot 0 MB fo 75 mB 16 - Tepmonapa TXK (J), ot 0°C go 1100°C
06 - HanpsbkeHne ot 0 MB go 200 mB 17 - Tepmonapa TXKH (E), ot 0°C go 850°C

07 - HanpsbkeHve oT 0 B po 2B

08 - TCM 50M, W1¢p=1,428, oT MmuHyc 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 500, W1o=1,391, oT MmuHyc 50°C po 650°C

18- repmonapa TMM10 (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 c BxoAHbIMK curHanamm,ot tepmonap TIMM-10, TMP, TBP-1 npubop usrotaBnueaoTcs no
OTAENbHOMY 3aKa3dy W nocrnepyloLias nepecTporka Ha Apyrue TuMbl BXOAHbBIX CUrHaNoB NMpou3BOAMTCA TOMbKO Ha NpPeanpusTAmn-
usrotoBuTene.

C - KOf, BbIXOAHOMO aHanoroBoro curHana: 0 — MoAyfb aHanoroBoro Beixoga oTcyTcTByeT, 1 - 0-5 MA, 2 — 0-20 MA, 3 — 4-20 MA.
DD — ucnonHeHune KneMmmMHo-61104HOro CoeAuHUTENS:
0 — KB3 otcytcTBYET
0,75 — KB3-8-14 - Tonbko YHU(PULIMPOBAHHLIN BXOA/BbIXOA, HET AUCKPETHbIX BbIXOA4OB!
T0,75 — Kb3-16-13
P0,75 — KBE3-17P-01
C0,75 — Kb3-17C-01
KO,75 — KB3-17K-01
OyKBa COOTBETCTBYET TVMYy AUCKPETHBIX BEIXOAOB U TUMY COeAMHUTENS:
T — TpPaH3UCTOPHbIW,
P — penewHbin,
C — CUMMUCTOpPHBbIN,
K — TBEpOOTENBHOE pERE.
Lindpa cooTBeTeTByeT AnuHe coeauHuTensHoro kabenss KB3 B MeTpax M npu 3aka3e MOXET OTnM4yatbCsi OT
MCMonb3yeMon no-ymonyanunio = 0,75 m.
KB3:3aka3biBaeTCs, 0TAENbHO U B CTOMMOCTb Npubopa He BXOAUT.
U — HanpsbkeHe nuTaHus: 24 — 24B NOCTOSHHOIO TOKa.
BHumaHue!, [py 3akase npubopa HeobxoAMMO ykasbiBaTb €70 MOMHOe Ha3BaHWe, B KOTOPOM MPUCYTCTBYHOT TUMbl
aHaroroBoro Bxoga, aHanorosoro Bbixoaa v tun Kb3.

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

[pn 3TOM U3roTOBNEHWMIO 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 kof 2 — o1 0 MA go 20 MA,

4) Kb3-17P-01 ¢ anvnHon coeguHunTensHoro kabens 0,75 M,

5) HanpsixeHue nuTaHus npubopa 24B NOCTOSIHHOrO ToKa.



https://lizantan.com/shop/indikator-tehnologicheskiy-itm-10

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
12

5. YcTponcTBo U npuHUMN paboTbl

5.1 KoHcTpyKuua npubopa

Mupukatop UTM-10 ckoHCTpyupoBaH no 61104HOMY MPUHLIMIY W BKIOYAET:

® M11acTMaccoBbIN KOpPMYC,

e (bpoHTanbHbIN 610K NepegHen naHenu ¢ anemMeHTaMm obCcnyxmBaHus (KnaBnaTypomn) U UHANKaLuw,

e C3aAM vHOMKaTop MMeeT OnoK C pasbeMoM Ans MOAKMIYEeHUS KNeMMHO-604YHOro coeaunHuTens,
npeaHasHa4YeHHoro Ansi NOAKMIYEHNS BHELLHMX BXOAHbIX, BbIXOAHBIX Lienen n nutaHus npubopa.

5.2 NepegHAn naHenb npubopa

Onsi HabniogeHnss 3a TexHonorMyeckMum npoueccoM wuHaukatop WMTM-10. o6opygoBaH akTUBHLIM
YyeTbipexpa3psaHbiM LMpoBLIM AUCNeemM AN OTOOPaXeHUs M3MepsemMon BENUYUHbLI U pesynbTata obpaboTku
yHKUMOHamNbHbIX BNOKOB, HEOO6XOOAMMBIM  KONMMYECTBOM  KMaBull  OGCHyXWBaHUS, W CUrHanM3auMOHHbIX
CBETOAUOAHBIX MHOUKATOPOB Afsi PasfnuYHbIX CTaTYCHbIX PEXUMOB U CUrHanoB. BHeLWHWA\BuA nepenHern naHenu
nnankaTopa NTM-10 npuBeaeH Ha pucyHke 5.1.

Lindposon
avcnnen
npubopa

5 HEM-10
8 ..............................................
CeeToavogHble
x ’ ‘— VNHAMKaTOpbI
MAX, MIN
CBeToanoaHbIi %
VHAMKaTOp
uHTepdeiica @'HT @m@xz (O/k }( ]
CBeTo,qmo,qule Knasuwin
uHgukatopbl K1 i nporpammmpo-
n K2 i BaHus

PucyHok 5.1 - BHewHul eud nepedHeli naHenu uHlukamopa NTM-10.

5.3 HasHaueHue unucpoBoro aucnnes nepegHen naHenm
Lincopoeori ancnner nepegHen naHenun nHamkatopa UTM-10 B pexume PABOTA uHanumpyeTt 3HaveHue
n3MepsieMoi BENNYMHBI, AW BbIXOO OAHOIO U3 OYHKLMOHAmNbHbLIX B6r1OKOB.

B pexvme! KOHOUTYPUPOBAHWE wumndposon gucnnen WHAMUMPYET YpPOBEHb KOHMrypauuw, 3aTem
HOMeEp MyHKTa MEHH0, 3aTeM MuUrasi 3HayeHve napamMeTpa BbIOpaHHOrO NMyHKTa MEHHO.

5.4 HasHaueHMe cBeTOAMOAHbLIX UHOUKATOPOB

o Unpukatop MAX CeeTtutca (MuraeT), ecnn 3HayeHue U3MepseMOn Bern4YMHbl, COOTBETCTBYIOLLEro KaHana,
NpeBbILLIAET 3HAYEHNEe YCTaBKMU CUTHaNM3aumm oTknoHeHmst MAX.

e UnugukaTtop MIN CeeTutcsa (MWraeT), ecin 3HayeHne U3MepsieMOon BENUYMHBLI, COOTBETCTBYHOLLEro KaHana,
MeHbLLe 3HaYeHUs YCTaBKW CUrHanmsaumnm oTknoHeHmst MIN.

e UnpgukaTop K1 CBeTunTCH, €cnu BKIOYEH NepBbi ANCKPETHBIN Bbixog DO1.
e UHgukaTtop K2 CBeTutcs, ecnu BKMYEH BTOPON ANCKPETHbIN Bbixog DO2.

e UnaukaTop IHT MuraeT, ecnu NpovcxoauT nepefava AaHHbIX N0 UHTEPdENCHOMY KaHary CBsi3u.
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5.5 HaszHauyeHue knaBuLl

e KnaBuwa [A] Knasuwa "6onble". Mpn KaXOoM HaxaTum 3TOW KNaBULLM OCYLLECTBSETCA yBenuyeHue
3Ha4YeHuss un3MeHseMoro napametpa. [lpu yaepxuMBaHWM STOW KMNaBULWIKM B  HaXaToOM
MOMNOXEHUN YBENWUYEHNE 3HAYEHNIA MPOUCXOANT HEMPEPBLIBHO.

e KnaBuwa [V] Knasuwa "mMeHbLe". [pn KaxxaoM HaxaTum 3TOM KraBuLIWM OCYLLECTBASETCA YMeHbLUeHe
3HayeHuss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULIM B  HaXXaTOM
MONOXEHUN YMEHbLLEHNE 3HAYEHWI MPOUCXOAUT HEMPEPbIBHO.

e KnaBuwa [O] KnaBuwa npefgHasHayeHa [Ans Bbi30Ba MEHK KOHdUrypauuw, Ans NOATBEpPXAEHUA
BbINOMHAEMbIX OEeNCTBMA UNu onepauun u Ana  ¢ukcaumm BBOAUMbBbIX 3HaYe€HUN.
Hanpumep, noaTBepxaeHWe Bxo4a B pPexuMm KoHdurypauuu, pukcaums BBeOEHHOro
3Ha4YeHUss M13MEHAEMOro napameTpa u T.A4.

5.6 CTpykTypHasa cxema uHaukatopa UTM-10

Al - on.quoil MaHenb MHOUKauumn
n3MepsieMbIn U /f = | ‘mknaBuatypbl

[}
|

KOHTPONUpPyeMbIn

=24B

napameTp
M M KPO- AO - aHanoroBbIN BbIXO4
Muranve 7_» KOHTPOIJIEP peTpaHcMmMcChn (onuus)
r - anroputm 06paboTkn BXOAHOMQ

n N curHana
ocnefosarenbHbLIN - KOHDUrypaLms M3mMepuTensHOro

mHTepdenc RS-485 kaHana —
KoHdurypuposanue, <_/; | |

DO1-auckpeTbin Bbixoa 1,
paboTarowmii no

COOTBETCTBYIOLLEN JIOTUKE
npuem-nepeaava paGoTbl
KOMaHA U JaHHbIX

7 DO2-auckpeTbil BbiXoA 2,

TemnepaTypHas . || | | PaboTalowmin no
KOpPpPEeKLUsi XONOAHOro COOTBETCTBYIOLIEN Normke
cnas Tepmonap paboTbl

PucyHok 5.2 - CmpykmypHas cxemamuHOukamopa UTM-10

5.7 ®yHKUMOHanbHasa cxema MHaukaropa UTM-10

UHTepdeiic
MODBUS

—_——— —_———

| Moaynb |
:ceTeBoro obmeHal

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

®yHKLUMOHANBHBI PVA1 | ®opmuposatens |
— 6ok HopManusauum PV; PV2 > ['| ananorosoro Brixoaa > AO |
1 MaclUTabupoBaHus > S I
1
Bnok
onepaTtMBHOro
Al P ®yHkumoHa- |F1 | YMPaBneHua un
’ PV2 nbHbiit 6ok 1 [ | KOHGMrypauum Nornyeckuit 6nok DO1
- YCTPONCTBO
»| cpaBHeHus
- cUrHanusatop
DyHKLMOHANbHBIN PV1
6MoK HopManuaaLmm PVE ;/ZQDVHK'-}”OH""' _.FZ DO2
>0 MacLLTabupoBaHms 7| FEinbHEI Grok 2
2
T WUHTtepdperic ﬁ l

OkKHoO oTOoGpaxeHus 1

| OKHO oToGpaxeHus 2

PucyHok 5.3 - @yHKuyuoHarnbHasi cxema uHOukamopa UTM-10
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5.8 NMpuvHUMN pab6oTbl MHAKKaTopa UTM-10

Mupukatop NTM-10, CTpyKTypHas cxema KOTOpPOro npuBedeHa Ha pucyHke 5.2 n dyHKUMOHanbHas Ha
pucyHke 5.3, npeacTtaenseT cobon yCTPOMNCTBO M3MEPEHUs 3HAYEHUs OOHOro BXOAHOrO napameTtpa, obpaboTku u
npeobpa3oBaHXsa ero B ABYX pasHbIX LLKanax. To eCTb, OANH BXOAHOW CUrHaNM MOXHO NoAaBaTh Ha NepBbli 1 BTOPOWN
YHKUMOHanbHBIM  6MOK  HOopManusauMm ¥ MaclwTabupoBaHMs C  pasHbIMKM - KanubpoBkamu, Tunamy  LUKan,
napameTpamu nvMHeapusaumn n T.n. 3Ty YHKUMIO MOXHO MCMONb3oBaTb, HanpuUmep, Ans U3MEPEHWUs YPOBHSA U
obbema no ogHOM BXOQHOW BEMNUYNHE.

WMupukatop WUTM-10 pabotaeTr noa  ynpaBneHWEM  COBPEMEHHOrO,  BbICOKOMHTErPYPOBaHHOMO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbiCOKOCKopocTHON KMOI fexHonormn ¢ HU3Kum
3HepronoTpebneHvem. B nocToAHHOM 3anoMuHaloLweM yCTPONCTBE pacnonaraetcs 6onbluoe KONn4ecTBo hyHKLUMI
ANA  pelleHusa 3agad  KoHTpons. [locpeactBoM KOHMMIypupoBaHWS Monb3oBaTernlb MOXET CaMOCTOATENbHO
HacTpamnBaTb MHAMKATOP Ha pelleHne onpederneHHbIX 3adau.

Mupukatop UTM-10 ocHaweH aHanoro-umdpoBbiM npeobpasoBartenem, y3namuy, LMdpo-aAMCKPETHOrO
BbIBOJA, CTOPOXEBbIMW CXeMamu [ANs KOHTPONS LUMKNOB paboTbl NporpaMmbl, 3HEPFOHE3aBMCUMMON MaMATbio
EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCkux napameTpoB KOHUrypauum i gaHHbIX.

BHyTpeHHAs nporpamma uHamkatopa UTM-10 cyHKUMOHMPYET C MOCTOSIHHLIM BPEMEHHbLIM Luknom. B
Hayane Kaxgoro uukna BHyTpeHHen paboyelnt nporpamMmbl CYMTbIBAETCA 3HAYeHUE | aHanoroBoro BX0Aa,
npou3BoanNTCA cuuTbiBaHWe n obpaboTtka knasuatypbl (MogasneHve Apebesra.n obHapyxeHue [OCTOBEPHOCTW),
npueM KOMaHA W [aHHblX W3 nocregoBaTenbHOro uHTepdpeica. [pu NOMOLM 3TUX BXOAHBIX CUrHanoB
OCYLLECTBMAOTCHA, B COOTBETCTBMM C 3anporpamMMMpOBaHHbIMU DYHKUMSAMW M MOMb30BATENbCKUMY NapameTpamum
KOHdMrypaumm, Bce pacyeTbl. [locne 3Toro ocylecTBnseTcs BblBOA WHOPMaLMK, HA aHanoroBbIN U AUCKPETHbIE
BbIXO4A, WHAMKAUMOHHblE 3MeMeHTbl, a Takke uKcaumsa BbIYMCAEHHbIX BEfUYMH ANS pexuma nepegayn
nocnegoBaTenbHOro NHTepdenca.

5.8.1 MpuHUMN paboTbl 6510KkOB 06pPabOTKM aHaNoOroBoro Bxoaa

B wvHankatope UTM-10 annapaTHO MOXHO MOAKNHOYUTL OAMH aHanoroBbli BXOOHOW CUrHam, KOTOPbIN
MOXeT ObITb NPUHAT NEPBLIM U BTOPbIM QYHKLMOHANbHLIMW GIoKaMusHOpManu3aumum u maclutabupoBaHusi. 3a aToT
6rok oTBEYaloT COOTBETCTBEHHO YPOBHU KoHdUrypaumm AINLZwm AIN2.

AHanorosbIvi curHan umeet npoueaypy obpaboTkn. [laHRas npoueaypa ncnons3yeTtca AN npeacraBneHns
aHanoroBoro curHana B HeobxoAnMou nonb3oBaTentonopMe (HOPMMPOBAHHBIV CUTHAN B TEXHUYECKMX eanHuLax).
Ha pucyHke 5.4 nokasaHa cxeMa o6paboTkun aHanorosero BxoAa:

Ha pucyHke npuHsTbie cneaytowme 0603HavYeHns:

@unbmp umrnynscHbIX nomex. MIcnonb3yeTca \ans nogasneHus umnynbcHelx nomex. Onpegensetcs
napametpom AIN1.05 (AIN2.05) «MakcumanbHas onuTenbHOCTb MMMYNbCHOM nomexu». Ecnu B kakom
nMbo  uMKne W3MepeHus “TEeXHOMOMMYEeCcKOro napameTpa OOHapyXeHO ero Uu3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb AENCTBUSA 'MOMEXW U BbIXOOHOW curHan cdopmupyeTcs (C y4eTom
YCPEeOHEHUS U3MEPUTENbHbIX 3HAYEHWI) MO UCTEYEHUW YCTaHOBIIEHHOrO BPEMEHW ANUTENbHOCTU
nomexu. To eCTb, €cnu AMUTERBHOCTb W3MEHeHus curHana 6Gonbwe 3agaHHOrO Thomexw, TO 3TO
M3MEHEHME pacLiEeHUBAETCA KaK €eCTECTBEHHOE W MpUHMMAeTCs B JanbHenwyw obpaboTtky ¢
3a0EepXKON BPEeMEeHU Trewexv. PaboTa gaHHOro cunbTpa BHOCUT AOMNOMHUTENBbHOE TPaHCMOPTHOE
3anasgpiBaHWe B CUCTEMY PEFy/IMpPOBaHus, KOTOpPoe paBHO BenuuuHe napameTtpa «MakcumanbHas
ANVUTENBHOCTb UMAYIIBEHON MOMEXM». [103TOMy BCerga Hy>HO CTPEMUTBCA MUHUMU3NPOBATL AaHHbIN
napameTp.

2. Modynb Hopmanusayuu cuzHasaa. ATOT MOAyNb HOPManu3yeT BXOOHOW aHanoroBbi curHan. BaxHon
dyHKUMEN AaHHOrO MOAYNSA €CTb KOHTPONb AOCTOBEPHOCTM AaHHbIX. B criyyae Bbixoga aHanoroBoro
curHanal Ha' 10% 3a' guanasoH, KOTOpbIA yCTaHaBnmMBaeTcsa Mpu kanubposke npubopa, moaynb
NnocbINI@eT CUTHaN MHAWMKATOpPY O HEJOCTOBEPHOCTU AaHHbIX B KaHane. [py aTom ecnu curHan Hwke
[VanasoHa U3MEHEHUs Ha LudpOBOM Auchnee roput £ r L, npu npesblleHUM JaHHOTO AManasoHa
Ha (ucbposom auciinee roput £~ ~ H. B 06oux cnyyasx reHepupyeTca cobbiTe «pa3pblB MUHUM CBS3N
C AaTYMKOMY .

3. [Mapamempsl kanubpoeku. OnpedensoT TOYHOCTb KaHana M MEHSIOTCS MpW 3amMeHe JaTyvka wnm
nepexode Ha gpyroi tun gatymka. MNMogpobGHee O kannbpoBKax aHanoroBbiX BXOO4OB CMOTpUTE B
pa3gerne nocBsiLLeHHOMY KanubpoBkam.

4. OkernoHeHuuanbHbll unemp. PunbTp MCNonb3yeTcss ONs NoAaBMNeHUs MNomex, a Takke Ans
nopgaeneHns «apebesra» UHAMKaUUWM (YacTblX U3MEHEHWUI NMOKa3aHWs MHAOuKaTopa u3-3a konebaHwui
BxogHoro napametpa). Onpegensietcs napametpom AIN1.04(AIN2.04) «[locTosiHHasa BpemeHu
undpoBoro punsTpar.

5. Modynb macwmabuposaHusi cuzHana. OTOT MOAYMb NUMHeapusMpyeT U MaclTabupyeT BXOOHON
CWrHam CcorracHoO 3afaHHOW MOonb3oBaTenemM HOMWHANbHOM CTaTUYECKOW XapaKTepUCTUKM AaTyuka,
KOTOpbIA MOAKMIOYEH K AaHHOMY Bxody. VMmeeTcs B Bugy, 4YTO MMEHHO 34ecb BblOupaeTcsa Tvn
MOOKMIOYEHHOTO K KaHany pJaTymka. Takke B 3TOM Mopayfne eCcTb BO3MOXHOCTb W3BIIeYeHus
KBafpaTHOro KOpHS W3 BXxogsLiero curHana. onb3oBaTenb MMeeT BO3MOXHOCTb NMHEapusoBaTb
curHan no cobCTBEHHON KPMBOW NMHeapusaumu.
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PucyHok 5.4 — briok-cxema ¢byHKUUOHasIbHbIX 6510K08 HopManusayuu u MmacwmabuposaHusi

6. Tabnuua /oopduHam nuHeapu3zayuu cueHasa. [HaHHaa Tabnuua onpegensieT KoOpAMHATHI
nonb30BaTENBCKON NUHEapu3auumM, napameTpbl KOTOPOW 3afaloTCs Ha YpoBHe KoHdurypaumm LNX un
LNY.

7. Modynb Koppekuuu aHanozog8o2o e8xoda. B aTom mopyne curHan, npeobpa3oBaHHbIN B NpeablayLmx
Onokax, cMellaeTca Ha 3agjaHHoe nonb3oBaternem (ypoBeHb COR1 u COR2) 3HauveHue. 3HauyeHue
KOppeKUMM CyMMUPYETCH C BXOAHbIM CUTHANOM Uy BbIYUTAETCS U3 BXOOAHOIO CUrHana, B 3aBMCMMOCTMU
OT 3HaKa KO3 PULIMEHTA KOPPEKLIUN.

MpumeyvaHwue:

1. Tlpwu BbIGOPE TNa AaTyuka € 3ag4aHHbIM AManasoHOM M3MEepeHUsl, B MOAyre Hopmanusaumu curHana
napameTpbl BbICTaBNSTCH aBTOMaTUYECKM N M3MEHEHWE NX 3abNOoKMpOBaHo.

2. Mpwu nHTEpPdENCHOM BBOAE HACTOWKN MOAYNS HOpManu3auum 1 unbTpoB HE MMEIOT CMbICNA, TaK Kak
curHan no nHtepdercy nepegaeTcs cpasy B Moayrb MacliTabvpoBaHus curHana.
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5.8.2 MpuHUMN paboTbl hyHKUMOHANbHbLIX 6N10KOB

Mocne obpaboTkn BxogHoro curHana Al doyHKLMoOHanbHeIMM 6nokammn HopManusauum u macluTabupoBaHust
dopmMmpyeTcs 3HayeHne usmMepsiemon BenuuuHbl PV1 u PV2 B TexHMYeckux eavHuuax. ITO 3HaAYeHue MoXeT
oTobpaxaTbCa Ha Aucnneax nepegHen MNaHenu, NOAaBaTbCA Ha aHamnoroBbl BbIXO4 C MNPsiMbiIM UM OBpaTHbIM
HanpaBneHveM, NO4aBaTbCA Ha KOMnapaTop, NOocne Yero Ha ANCKPETHBIN BbIXOA, a Takke obpabaTtbiBaTbCA OAHUM
13 (PyHKUMOHAMbHbIX GNIOKOB.

B napameTpe matematunyeckme dyHkumm (FNC1.00 n FNC2.00) nonb3oBatenb BbIOMpaeT, Kakyto U3 cemu
yHKUMIA HeoBX0AMMO UCNonb3oBaTb. Bo3MoxxeH BapyaHT He MCNoNb3oBaHUs YHKUMOHaNbHOro 6noka (mapameTp
paseH 0000).

MpuHUKMN paboTbl yHKUMOHaNbLHOro 6rioka NnpeacTaBneH B Tabnuvue 5.1.

Tabnuua 5.1 — Onncannsa pyHKUMOHAarbHbIX GITOKOB

®DyHKLMOHaNbHas cxema Onucaxuve
MaTeMaTMyeckon OyHKLUM
0000 He ncnonb3syercs DYHKUMOHaNbHbIW 610K OTKOYEeH
DyYHKUMOHANbHAA cxemMa (hyHKUK
BbIMUTAHUA MaTtemaTtunyeckasn (byHKLl,VISl BblYUTaHUA
PV1
: % PVI—k,  PVD F Mpu wmcnonb3oBaHWy  matemaTudeckon yHKUMKM  “BblYMTaHME”,
ooo1 | PV2 2 3HauYeHne BTOPOIl U3MEPSEMOIN BENMYMHBI YMHOXEHHOI Ha koadbduument K,
) 1 BblYMTAETCA M3 3HAYEHUS MEepBOV MU3MEPSEMON BENUYUHBLI YMHOXEHHOW Ha
k, k, koacppuumeHT K, .
FNC.02 FNC.03
DyHKUMOHANbHaA cxema (PyHKumn
CYMMMUPOBAHUSA MaTtemaTnyeckasn d)yHKI.WIiI CyMMupoBaHusa
PV, . v ,‘ :
&« PV1+k. - PV2 Mpu_ucrnonb30BaHMM MaTemaTuyeckorn GYHKUUKU “cymmupoBaHue”,
1 2 - . .
0002 P&» 3HaYeHne NepBOr M3MepPSEMON BENUUYUHBI YMHOXEHHOW Ha Ko3apduumneHT kl
1 1 CyMMUpyeTCa C 3HaYeHMeM BTOPOW U3MepPSeMON BernYMHbl YMHOXEHHOW Ha
k, k, K03 hPULIMEHT K.
FNC.02 FNC.03
DyHKUMOHANbHAA cxemMa (hyHKUmn
YMHOXEHUA MartemaTtuyeckasn (byHKLl,VIﬂ YMHOXeHus
PV1
K & .PV1-PV2 F Mpu * ncnonb3oBaHWM MaTemMaTVyeckor YHKUMM  “YMHOXEHWe”,
o003 | PV2_ ! 3HaYeHe MepBo U3MEPSEMON BEMUYMHBI YMHOXEHHON Ha KO3ULUEHT kl
1 YMHOXaeTCs CO 3Ha4YeHNeM BTOPON N3MEPSEMON BENTUYUHDI.
k, |
FNC.02 B
DyHKUMOHANbHAA CXeMa tbym(uu:‘
OENEHUS MaTtemaTtnyeckas pyHKLMA AeneHns
PV1 | o « »
— k P F Mpu wucnonb3oBaHWM  MaTemaTMyeckon  yHKUuKM  “geneHve’,
0004 P&. ! V2 3HayYeHne NepBor U3MepPSEMON BENUYUHbI YMHOXEHHOW Ha KoadpduumneHT kl
AEennTcs Ha 3Ha4YeHne BTOPOM U3MEPSEMON BEMUYNHDI.
Yk, |

FNC.02
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MepepHsia
naHens npu6opa nK MatemaTtuueckas hyHKLUUS UHTErPUPOBaHUS
TS Ha 6nok nHTerpvpoBaHns nopaeTcst 3HaveHue
Cxema (pyHKumun YPOBHSI TONbKO OAHOM M3MepseMon BenuuuHbl. Ha nepsbin
WHTErPUPOBAHMUA KHOMKN ¥ 11 O BeokiiM cBboca hYHKLMOHanNbHbIN 6ok 3HaveHne nepBow
(hyHKUMOHaNbLHOro FNC 0‘1) DyHKLMOHarnbHOM BEJTNYMHBI, a Ha BTOpOW
6noka FNC1(2) Mo G (byHKLMOHAMbHBIA BrOK 3HAYEHWs BTOPOW M3MEPSIeMOi
nepenonHenmio BEMUYMHbI. POPMYyNbl  MHTErpanbHOro  3HayeHus Ans
2 nepeoro M BTOporo  dyHKUMOHanbHoro  6noka
NpeacTaBneHbl HUKe:
PV 1 ..'PV /— WHTerpansHoe pea
L 3HaueHue kl(
) F1 . FNC1.02) PV1
Kortponi 3anucs ¢ 3 3anuck npu — = :
(FNC1.00=0005)
NepenonHeH s nepyonom 1 BKIIOYEHUN k2
1MUH ' nuTaHus (FNC1.03)
nay E2 WKme200  [py o
(FNG2.00=0005 — K2
(FNC2.03)

BxogHasa BenuumHa nHTerpanbHoro 6noka (6nok paboTaeT Kak CYeTYMK) ApuU.3HavYeHnu koaddmumenToB k1=1 n k2=1
OOIMKHa UMETb eAMHMLbBI N3MepeHus “TexH.ea/vac”. Beixog nHterpaTopa npu aToM 6yaeT B “TexH.eq’: Ecnu xxe BxogHoW napameTtp
UMeeT apyrue eavH1Lbl U3MepeHUst, Toraa nHTerpaTop MacwtabupyeTcs ¢ nomoulbo koadduumeHToB k1 n k2. Hanpumep, HyxHO
N3MepsiTh KOMMUYECTBO KUAKOCTM MO ee pacxofy, KoTopbli uamepsietcs B [,° / mun|. Toroa, nogbopom koacpdpuumeHtoB k1=60 n

k2=1 MaCLIJTa6I/1pyeM MHTEerpaTop, a Ha BbiXo4e NoJjly4nM KOJIMHEeCTBO XUOKOCTUN B [Ma].

B Tabnuue 5.1.1 npuBegeHbl 3HaveHus koadduumeHToB kd' M k2 Ons OCHOBHbIX €OuHWL, M3MepeHust napameTpa
pacxoga.

Tabnuua 5.1.1 — 3HaveHne koadduumeHTos k1 n k2

0005

E,EI,I/IHI/ILl,bI N3MepeHus BXOAHOro napameTpa
1 60 3600 1
1 W 1 24

PyHKUMOHanNbHBIV 610K MMeEeT YeTbipe pexuma cbpoca UHTErParbHbIX 3HaYEHNIA:
Tabnuua 5.1.2 — Pexumbl cbpoca nHTerpanbHbIX 3Ha4eHUM

C6poc C6poc no C6poc c MK

FNC1(2).01 KiiaBvwamu | nepenon- (permcTpbl
Vo HEHMIO 12,13; 14,15)
0000 Beacbpoca . 4
0001 Mo nepefionHerniond — + +

0002 Mon onHe:m? : . o o
anﬂu ¥+

0003  Kraesuwamuy, V" + “O + - +

0006 Pe3eps PezepB

DyHKUMOHaNbLHaA cxema PyHKUMN
BbluuTanua BIAXXHOCTU

MaTemaTtnyeckas pyHKLMA n3MepeHne BNaxHOCTU

HICHXPOMET PYHECKY

Mpun BbIOOPE YHKUMM “BRAXHOCTL” CUrHam C Cyxoro TepmomeTpa
NoCcTynaeT Ha MepBbI BXOA, a C BMAXHOro — Ha BTopow. [lanee, no Tabnuue
3agaHHou B nporpamme npubopa NTM-10, hopmmnpyeTcs ncMxpoMeTpruyecknm
METOAOM 3HayeHue BraXHOCTW. 3HayeHnss Mexay Tovkamu, 3agaHHbIMU B
Tabnuue, HaxoAATCA METOAOM annpoKCUMaLM.

0007
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5.8.3 MpuHUMN paboTbl 6510Kka cMrHanusauum

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

(DOpMMpOBaHMe CurHana curHanusauumm

PucyHok 5.6 — briok=cxema br10ka cuzHanusayuu

KoHTponb Bbixoga napameTpoB 3a rpaHuLbl YCTABOK CUrHanm3aLumm npoM3BoauTCst AN KaX40N N3 BENUYUH
PV1, PV2 u gna BbixogoB yHKUMOHanbHbIX, 6nokoB F1, v F2. [Ona kaxgoro n3 3TMX napamMeTpoB YCTaBKu
MUHVMMYMa, MakCuMyma u rmctepesvc 3a4aeTcs Ha,ypOBHSIX KOHUrypauum aTmx napameTpoB. Takke 3TW yCTaBKu
MOXHO 3afjaBaTb 4epe3 MHTepdenc B, COOTBETCTBYIOLWMX permctpax. COOTBETCTBYHOLUME PErucTpbl yKka3aHbl B
Tabnuue 7.1.

MHpukaTopbl Ha nepegHen naHenu MoKasbiBaloT CUrHanm3auuio Toro napameTpa, KOTOpbIN BbIBOAUTCH Ha
uncposori aucnneni. CocTosiHWe ..CUrHanu3alum, Bcex napameTpoB 3anucbiBaeTca B obwui pernctp 7 wn
cpabaTtbiBaHME 3anoMyHaEeTCs Ha COOTBETCTBYIOLLEM UHAMKATOpPE NepeaHen naHenu Aaxe nocrne Bxoda 3HaveHus
B HopMy. CurHanmaaumst MoxeT ObiTb KBUTMpOBaHa (COpoLleHa) ¢ MOMOLLbIO KnaBuwn [A].

CvrHanmsaums MoXer.ObiTb C KBUTUpPOBaHWeM 1 6e3. Ecrnin napameTp oTobpaXeHus curHanusaumm BbibpaH
ALRM.00=0001 (c KkBMTMpPOBAHWEM); TO. PN MPEBLILIEHNN W3MEPSEMON BENUYMHOW YCTaBOK CUrHanmm3aumun B
pPerncTp COCTOSIHUS CUrHanu3auuy 3anucbiBaeTtcst «1» U MHOWKATOP CUrHanM3auumM HauvMHaeT muraTb. B peructpe
KBUTMpoBaHusA HaxoauTcs«0». Korga onepaTtop 3ameTvn BbIXO4 nNapameTtpa 3a YCTaBKu CUMrHanmusauuym OH MOXEeT
KBUTUPOBATb CUrHan Kak C nepeaHen naHenu knasuwen [A] (B peructp KButMpoBaHus «1» 3anucbiBaeTca
aBTOMaTMYECKN), TaKM Yepe3 NHTepdenc c BEPXHErO YPOBHS, 3anncaB B PErMcTp COCTOSIHME KBUTUPOBaHUS «1».

5.8.4 MpuHUMN PpaboTbl OKOH OTOGpaXkeHUs

OKHO O0TOGpaXKeHUs COCTOUT 13 LUMPOBOro AMcCnies, MMHENHOrO MHAUKATOPA, MHOVUKATOPOB CUrHanNn3aumm
W MHOUKATOPOB AUCKPETHbLIX BbIXOAO0B.

B vnaukatope UTM-10 ecTb BO3MOXHOCTL BblGOpa 0QHOMO U3 TpeX BapuaHTOB OTOOpaeHUs1 M3MEePEHHbIX
PV1, PV2 un pacecuntanHbix F1, F2 3HauyeHuin, KOoTopble MOXHO BblOpaTb B nyHkTe mMeHio WND1.00 n WND2.00
(pucyHok 5.7).

Mpu BeIGOpe WND1.00 (WND2.00)=0000 nonyyaem ogHOKaHamnbHbIi nHaukaTop. To ecTb Ha uudposon
aucnner BbIBOOMTBCS MapameTp MepBOro yHKUMOHanbHOro 6rnoka HopmanusauMm uM maclwrtabupoBanus PV1
(pucyHok 5.7). B aTOoM cnyyae MNOMOXeHWe AeuMManbHOro pasfaenurensi, HadanbHOe W KOHEYHOe 3HaveHue
ananasoHa oTobpaxeHus 6epyTcs M3 napameTpoB HAaCTPOWKU MEPBOro aHanoroBoro Bxoaa. Ha ypoBHe HacTpowiku
NnepBOro OkHa OTOOpaXeHUs MOXHO 3afdaTb MeToA WMHAUKauuu (CEermMeHT, ructorpamma, ructorpamma ¢ «0» no
cpeauHe) U TOYHOCTb NMHENHOW uHaukauuu. [MapameTpbl HAcTPOMKM BTOPOro OKHa OTOoOpaxeHus He OyayT

3a[encTBoBaHbI.
Ina oTobpaxeHusi 0QHOIO OKHAa, HO C COBCTBEHHbIMWM HacTpolkamu LMdpoBOro gucnnes HeobxoanMo
BblOpaTe napametp WND1.00=0001 — ogHO OKHO oOTObpaxeHus (pucyHok 5.7). B atom cnyyae Oyayt

3a[1eCTBOBaHbI BCE HACTPOWKM YPOBHS KOHdurypaumm WND1.
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Mpn HeobxoaMMOCTM OBYX OKOH OTOOpakeHust napameTp “KOnMYecTBO OKOH” Bblbmpaetcs WND1.00
(WND2.00)=0002(pucyHok 5.7). Mpun aTom Byay 3agencTBoBaHbl BCE HACTPOWKM YPOBHEN KOHUIypauum OBYX OKOH
oToBpaxeHus. MepekmnioyeHre Mexay okHaMm B pexiuMe poboTa NpoUCcXoauT Npu HaxaTtum knasum [Q].

Bo BTOpOM 1 TpeTbum cny4vasx (O4HO UK ABa OKHA) ANst HACTPOWKWN AOCTYMHbI TAKUe napameTpsbi:

* BbIOOp NapameTpoB, KOTopble BbiIBOAATCA Ha undposon gucnnen WND1.01(WND2.01);

* MONOXEeHWe 3ansTon LMdpPoBOro Ancnnes Kaxaoro okHa otobpaxeHna WND1.02 (WND2.02);

* cnocob oTobpaxeHns nHdopmaumm Ha undposom aucnnee (ceetutcsa/muraet) WND1.03, (WND2.03);

MpuMeyaHue: NepeknioHeHne Mexay OkHaM1 B pexume poboTa MPOUCXOAUT Npu HaxaTtum knasuwm [O].

WND 1.00 =0000 WND 1.00 WND 1.00 =0002
/ WND 1.02 WND 1.03
WND 1.00 =
A 0001
v
@0
OpaxeHus 1
7
WND,1.01
WND 1.02 WND 1.03 (:)
\ v WND 2.02 }VND 2.03
AIN \
A A
v v
® O -Xe)
oﬂ"# OKHo o-ro6pax<w /){mo oToOpaxeHusa 2
/ WND 2.01

WND 1.01

PucyHok 5.7 — briok-cxema ebibopa BapuaHTOB OTOBpakeHUs n3MepuTenbHOro napameTpa

5.8.5 MpuHUMN paboTbl NOrM4YecKoro ycrponcTea

Jlornyeckoe ycTponcTBo nMeeT cnegyrowmne yHKLUUn:
e KoMnapaTtop (YCTPOMNCTBO CPaBHEHNWS);
e CuUrHanusaTop;
® [1BYXMNO3ULMOHHBIN PEFynsaTop.

HacTponku norm4eckoro ycTponcTBanpom3BoaaTCA Ha YPOBHE HaCTPOMKM OUCKPETHBIX BbIXOO0B.

MpyHUUN paboTbl NOrMyeckoro yCTPOWCTBA NnokasaH Ha pucyHke 5.8. B nyHkte meHio DOT1.01(DOT2.01)
BbIOMpaeTCa MCTOYHWMK aHanoroBOro CUrHama Ans ynpaBneHus OUCKPEeTHbIM BbIxogom. Ha pwucyHke 5.8, ans
npumepa, WCTOYHUKOM YMpaBreHWs MepBbiM AMCKpeTHbIM Bbixogom DO1 BbibpaHa wusmepsemas BenvuyvHa
06paboTaHHas BTOpbIM pyHKUMOHanNbHBIM 6nokoM Hopmanu3auMnm u MacwTabupoBaHus, a ANns BTOPOro
OVCKPETHOrO BbIX0Aa — BbIXo4 AEPBOr0 (hyHKUMOHanbHoro 6rnoka.

B nyHkTe meHio DOT1.00(DOT2.00) BeiGMpaeTcs noruka paboTel normdeckoro yctponcTaea. Ha pucyHke 5.8
nokasaHo kak pabortaet komnaparop - 8 3o0He MIN-MAX n 6onbwe MAX. Ons nepsoro crnyyas copmupyeTcs Ha
BbIXO4E rorMyeckas eguHuLa, KOrga BXOAHOW curHan Haxogutcs mexay ycrtaBkamy MIN u MAX. 3HauyeHue 3Tmx
yCTaBOK 3afaeTcs B AyHKTax meH \DOT1.03..05(D0OT2.03..05). Bo BTOpOoM cnyyae dopmupyeTcs eouHvua Ha
BbIXoAe Toraa, Koraad BXOAHOW curHal npesbiwaeTt yctasky MAX.
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Jlornyeckoe yctponctso 1

CpaBHeHne BxoaHoro curHana ¢ yctaBkamm MIN-MAX DO1

DOT1.00| Jloruka pa6oTbl (0003 - B 30He MIN-MAX)

|
PV2 | —

|
DOT1.04] MAX
|

DOT1 .osi Hist
|
DOT1 .osi MIN

\
|
'
'
'
'
'
'
'
'
'
'
'
'
'

Y SN e ——— 1

dPopmMupoBaHue BbIXOAHOrO CUrHana

-—-——————_—_—---—-_-—_-_-—_-_- - - -_-__—_-_-_-,—_—_-—_-—_—_-—_————
'

K1=0/1 Boikn/Bkn
—

|

|

|

! I | DO1
DOT1.02=| I I E g

= I

o ) K

Jlornyeckoe ycTpoiicTso 2

CpaBHeHne BxogHoro curHana ¢ yctaskamuMIN-MAX DO2

DOT2.00 Jlornka pa6oTbl (0001 - 6onblie MAX)
i F1 4
! [N N\
DOT2.04] MAX S ——— )
! : ! : :
DOT2.05i Hist P ] i
| \ i . :
DOT2.03] MIN P i :
: ‘\/ ~ T 8 g
L * - . = {
®dopmMMpoBaHMe BbIXOQHOIO CUrHana
T T T T AT T T A Y T T
K2 tv : :
| 1 . 1 '
] 1 1 ' K2=0/1 Bbikn/Bkn
i | I » DO2 —»
DOT2.02=| | | ¢
=0(T) ! -
= il T

PucyHok 5.8 =Auazpamma pobomsi fio2udeckux ycmpolcme

YnpaBnaTe NOrMYecKkMM, yCTPOMCTBOM (ero OTKMYeHneMm), OBOOLLEHHON CUrHanmm3aumen MOXHO Takke
yepes uHTepeic.

CpabatbiBaHue 3anomuHaerca Ha cooteeTtcTByloweMm mHaumkatope (MIN unu MAX) nepegHen naHemnwm
Jaxe nocrne BXoAa/3HadeHusi napameTtpa B Hopmy. CurHanusaumsi moxeT ObiTb KBUTMpoBaHa (cbpolueHa) c
nomMoLLbio knaBuwnfA].

BbixogHOW curHan MorM4eckoro yCTpocTea MOXET ObiTb CTATUYECKUM UNU UMMYMbCHBIM (OMHAMUYECKUM)
C 3ajaHHOM AnVHOW, umnynbca. [Npyu cTaTM4eckoM BbLIXOAHOM CUrHame nornyeckoe YCTPOWCTBO opMupyeT
NIOrMYECKY0 €AMHMLY HaXAPOTSXXEHNM BPEMEHW, KOrAa napameTp BXOAMT B 30HY 3a4aHHyo norvkon pabotel. A npu
MMMNYINbCHOM BbIXOAHOM CUFHarne AnMHa BbIXOAHOrO MMMyrbca 3agjaeTcs B nyHkTe meHio DOT1.02(DOT2.02). Ha
pucyHke 5:@8WMMnynbCHbIN, cUrHan n3obpakeH cepon 3anmBKON CO BpEMEHEM ANMTENbLHOCTU umnynbea T.

Bobixogrnormnyeckoro yctpoinctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIA hopMUpyeT COCTOsSHME
pene BbIKJI/BKI. »Takke 3HavyeHMe BbIxO4a NOrMYECKOro YCTPOMCTBA 3anucbiBalOTCA B pernctpol 4 n 5
(cm.Tabn.7.1).


https://lizantan.com/shop/indikator-tehnologicheskiy-itm-10

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
21

6. PeXnm paboTbl, peXxXum 3almTbl, PeXnum
KOHduUrypaumm n HacTpoek

6.1 Pexxum PABOTA

M3 aTOro pexxuma MOXHO nepevitm Ha PeXum KOHUrypaumm n HacTpoex.
Bonee petanbHO pexvm paboTbl, PeXUM 3alMTbl U PEXUM KOHMUrypauum onucaHbl B NOCMEAyHLnMX

pasgenax faHHow rnasbl. [uarpamma pexumoB paboThbl, 3awmTbl U HacTpoek nHankatopa UITM-10 npusefeHa Ha
pucyHke 6.1.

MutaHue
BKITHOYEHO

Pexum PABOTA

Pexum
KOHOUIYPUPOBAHUE

PucyHok 6.1 - [Quazpamma pexumos pabomsl,3awumsl U Hacmpoek uHOukamopa UTM-10

B npouyecce pa6omb/ MOXHO OCYyLLEeCTBATbL MOHUTOPUHT, T.€. BU3yalibHO OTClI€XNBaATb TEXHONOINYEeCKnIn
napameTp. Kporvle TOro, MOXHO OTCnexXuBaTb Ha CBeToaAMOAdHbIX WHAMKATOpax CurHanbl TEXHOMOrMYEeCKOM
CUrHanu3aumm nNpu NPEBbILLIEHNN BEPXHETO U HXKHETO NPELENOB OTKNOHEHUS. Tak e C MOMOLLbIO CBETOANOAHBLIX
MHONKATOPOB MOXHO HabntogaTtb 3a COCTosHMEM OUCKPETHbIX BbIXOO0B.

B wuHamkatope UTM-10 B pabodem pexunme MoxeT ObiTb OOHO MNU [Ba HacTpaMBaeMblX OKHa
oTobpaxeHuss, nubo yHKUMA OTOOpaXeHUs. OOHOKaHanbHOro wHaukatopa (cm. pasgen 5.8.4). Cwmena
NPOCMaTPUBAHWSI OKHa OTOBPAKEHUSOCYLLECTRBASETCS KPAaTKOBPEMEHHBLIM HaxaTeM knasuiun MEHIO [O)].

6.2 Pexxum 3awmTbl

BbI30B ypoBHS KOHUFypaLum npubopa 3almieH naponem, 4Yto npeacraenseTr cobor ypoBeHb 3aluThbl.
Maponb Bxoaa Ha ypoBeHb koHdUrypaumm — 02.

Pexum 3amntel B TOM MNU MHOW CTENEHW 3anpeLlaroT BbIMNOfIHEHWE HeXenaTenbHbIX OeWCTBUN.
[aHHble pexum 3awumel npedHa3HavYeHbl ONs 3aWmTbl 000pyaoOBaHUS, TEXHONOMMYECKOro npolecca
N B KOHEYHOM UTOFE MOnb30BaTens: OT HEBEPHOIO UMM CRy4YarHOro BBOAA 3HAYEHWUM U NEPEKNIOYEeHNI
pexumMoB paboThl, OT HECAHKLMOHMPOBAHHOIO WIN HEXEenaTenbHOro AOCTyna MOCTOPOHHUX MUy K
cucTemMe, ynpasreHus.

6.3 PexxnumKoHdburypaumm n Hactpoek

e C nomMowpbl 3TOrO0 pexvMa BBOAAT napameTpbl uHaukatopa WMTM-10, napameTpbl CuUrHanmsauum
OTKINOHEHU, napameTpbl GuNnbTpa, nNapaMeTpbl TuWNa Bxoda, NapameTpbl KanuOpoBKM, nNapamMeTpbl
YHKUMOHanNbHbIX 6I0KOB, MapamMeTpbl OKOH OTOOPaXKeHWs!, MapameTpbl BbIXOA40B M CUCTEMHbIE NAapaMeTpsbl.

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

e [lapameTpbl, ucnonbsyemole B uHgnkatope VUTM-10, crpynnmpoBaHbl B YpPOBHU M MpeacTaBneHbl Ha
avarpamme — CM. PUCYHOK 6.2.
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PucyHok 6.2 - [lJuazpamma yposHel KoHghuaypauyuu U HaCmpoekK

6.3.1 BbI3oB pexunma KOHcurypauum n'HactTpoek

1. BbI30B pexvMa koHdurypaumm n HacTpoek ocyluectansietca us pexuma PABOTA gnutenbHbiM, 6onee
3-X ceKkyHA, HaxaTveM KnasuLn [0].
2. Nocne atoro Ha gucnnen NAPAMETP BbiBoanTCA MeHto BBoAa napons: «P 00».
3. C nomowbio knasuw nporpammupoBadus A ¥ BBecTn naponb: «P 02» 1 kpaTKOBpEMEHHO HaxaTb
knasuwy [O].
BHUMAHMUE!
Ecnu naponb BBeAeH He BepHO'— NpubOp nepenaeT B pexum uHOUKayuu.
Ecnu naponb BBEAEH BEPHO - TO NpMOOP NEpenaeT B peXUM KOHguU2ypayuu.

Pexvm KoHpurypauum otavyaeTcs oT pexnMma UHAMKaLUM TeM, YTO B JAHHOM PEXUME 3HaYEHUsI
napameTpoB BbIBOASATCHA HA LMppOBON AMCNNEN B MU2aroueM pexnve.

4. Ha undposom avcnnee nosiBUTCS HasBaHue ypoBHsi koHdurypaumum: AIN1...SAVE - «H in I»...«LoFAd».

5. Mocrie BbIGOpa HYXHOFOYPOBHS HYXHO HaxaTb KPAaTKOBPEMEHHO KnasuLly noaTteepxaeHns [O].

6. BbibpaB HE0OXOAMMbLIA, MYHKT MeHI0 knasuwamu A V¥, ona moaudumkauum napameTpa Heobxogumo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuiy [O].

7. Ha undppoBom ancnnee s MuzaruweMm pexvve BbiBEAETCA 3HAYEHWe napamMeTpa BblOpaHHOrO MyHKTa
MEHI0: Hanpumep,  «0001».

8. C nomoLlbto knaBuul nporpamMmmvpoBaHms A V¥, npy HEOH6XOAMMOCTH, MPOU3BECTN UBMEHEHNE 3HAYEHWS
BbIGPaHHOrO NapameTpay kpaTKOBPEMEHHO HaxaTb knasuLly [@] — npuGop cHoBa NepeiigeT B pexuM KoHUrypaLmm
— Ha uMdpoBOM gncnnee NOSBMTCA HOMEP MPEXHEro BbIBpaHHOrO NyHKTa MEHHO.

94C nomoupblo KnaBuL nporpaMmmunpoBaHis A ¥ yCTaHOBWTb CMeayHLMn HEOOXOOUMBIN ANS U3MEHEHWS
MYHKT MEHI0, U T.4. NoKa/BCe HeobxoanMble NapamMeTpbl Ha AaHHOM YPOBHE KOHurypauum He ByayT n3MeHeHbI.

10. NS Toro, 4ToBbl BEPHYTCH K BbIGOPY YPOBHSI KOHUrypaLumn Heobxoanmo Haxatb knasuly [@] u
yoepxuBaTb ee 6ornee 3-x cekyHa.

11. Janee BbiGpaTth crieqytoLllet YypoBeHb KOHGUrypaumm, KOTOPbIA HYXXHO M3MeHUTb. [MOBTOPUTb MyHKT
5-10. U Tak oo Tex nop, noka He OyAyT N3MEHEHbI BCE HYXXHbIE PEXUM KOH(UrypaLmm.

12. BbizBaTb ypoBeHb SAVE «5AuUE» 1 coxpaHWTb BCE M3MEHEHHble 3HayYeHWsi B SHEProHe3aBWCUMMOM
namatn. [pu coxpaHeHMM napameTpoB B SHEPrOHE3aBMCMMOW MNaMATM BbIXOA W3 YPOBHS KOHUrypaumu
OCYLLECTBNSETCSH aBTOMaTUYECKM.

13. Ecnu u3MeHeHHble napameTpbl He COXPaHATCA B 9HEProHe3aBMCMMOW naMaTv (nmapameTpbl
COXpaHSATCA B OnepaTyBHON NaMATW) BbIXOA U3 peXnMa KOHUrypaumm ocyLecTBRseTca AnuTenbHeiM, bonee 3-x
cekyHa, HaxaTuem knaeuiwm [O] vnu No UCTEUEHUU BPEMEHU 2-X MUHYT.
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6.3.2 HasHauyeHue ypoBHeln KoHcurypaumm

Tabnuvua 6.1 HazHaveHve n nHAMKauMsa ypoBHEW KOHUrypauum

HopManuaauuv n maclutabmpoBaHus

Abcuuccebl (X) onopHbIX ToYek NMuHeapusaumm curHana
nogaBaemMoro Ha BTOPOW (hyHKLMOHanbHbIN 6ok LNX2
HopManuaauuv n maclutabmpoBaHus

OpavHaTbl (Y) 0nopHbIX TOYeK NInHeapu3auum curHana
nogaBaemMoro Ha BTOPOW (hyHKLIMQHAmMbHbIN 6ok LNY2
Hopmanusaumm 1 macutabupoBaHns
KannbpoBka curHana nogasaemoro Ha nepBbIv
yHKLUMOHaNbHbIA 6NoK HopManusauuy. 1 CLI1
MacliTabvpoBaHus

Koppekuus curHana nogasaeMoroHa nepsbii
yHKLMOHaNbHbIA 6ok HopManuaauum,un COR1
MacluTabvpoBaHus

KanubpoBka curHana nogaBaeMoro Ha BTOPOW
yHKUMOHaNbHbIA 6ok HopManusauum n CLI2
MacLTabnpoBanus

Koppekuus curHana nogasaemMoro Ha BTOpOn
yHKUMOHaBHbIN BrIoK HopManusauum un COR2
MacLuTabrpoBaHus

Kannbpoeka aHarnoroeoro Bbixoga AO

Ha3HaueHue ypoBHs HasBaHue UHpukauma
HacTpovika napameTpoB nepBoro dyHKLUMoHanLHoro 6rnoka AINL q |
HOpManu3aLmm U MaclLTabupoBaHus | 1
HacTpolika napameTpoB BTOPOro oyHKUMOHanLHoro 6rnoka AIN2 H
HopManu3auuu n macliTabupoBaHus N
HacTpolika napameTpoB yHKLMOHanbHoro 6roka Ne1 FNC1 F ’—, E i'
HacTpolika napameTpoB yHKLMOHanbHoro 6noka Ne2 FNC2 F ’—, E
HacTpoiika napameTpoB aHanorosoro sbixoaa AO AOT H
(Mcnonb3yeTcs Npu ycnoBun 3akasa onumm) D
HacTpolika 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 oTob6paxeHust Ne2 WND2 ’—, d E
HacTtpolika napameTpoB curHanusaummn ALRM L l— m
Abcuuccenbl (X) onopHbIX TOYeK NuHeapusaumm curHana — i
nogaBaemoro Ha nepBbif PYHKUMOHArbHbIA 6ok LNX1 I_I Lo
HopMmanusaumm 1 macwtabupoBaHus
OpavHaTbl (Y) 0nopHbIX TOYEK NnHeapu3auuy curHana |
nogaBaemMoro Ha nepBbii PYHKLUMOHarbHbIA 6ok LNY1 I_I H |

3
C

3
LC
M

—

—

| royrr e re | re T o) C)pcolio

]
(Mcnonb3yeTes Npu yCrnoBuy 3akasa onumm) CALO |
Ob6wwme napameTpbl SYS H
CoxpaHeHue napameTpoB SAVE 5 U
3arpy3ka napameTpoB LOAD L D H E]l

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

e YT10Obl M3MEHUTbL HACTPOWKM MapaMeTPOB WM YCTaHOBKW, MOfb3yhTechb knasuwamu [A] vnm [V], a
3aTeM HaXxmuTe KnasuLly [O]. B pesynbTaTte HacTpolika byaeTt 3admkcmpoBaHa.

o Heo6Xx0AMMo NOMHUTL, YTO (PUKCALIMS U3MEHEHWIA MPOMCXOANT TOMLKO Mo HaxaTuu knasuium [O].

e Ecnv B pexume KoHdWrypaumm M HacTpoek Obin Bbi3BaH napameTp AnA Moaudukauum, n He
HaXkumanacb HM OofHa M3 KNnaBuL B TEYEHWE OKOMO 2-X MUHYT, npubop nepenget B pexum PABOTA. daxe ecnu
napameTp 6bin MOAMMULIMPOBAH U He Haxkumanach knaeuiwa [@], To B TeUeHMe oKono 2-X MUHYT, Npubop nepeiigeT
B pexxum PABOTA u nameHeHune He bydem 3aghukcuposaHo.

e Heobxodumo nomMHUMb, YTO nocne mnpoBeAeHus Moaudumkauum HeobxoaMme, NPOM3BECTU 3anuch
napameTpoB (k03 PULIMEHTOB) B SHEProHEe3aBMCMMYIO NamsATb (CM. pasgen 6.3.4), B NpOTMBHOM ciiyYyae BBeAeHHas
WHpopMaLma He ByaeT coxpaHeHa Npu OTKIKYEHUN NUTaHUA UHAMKaTopa.

6.3.4 Pa3pelweHune KoHUrypupoBaHusa nHgukatopa no cetn ModBus. 3anuck napamerpoB B
3HeproHe3aBUCUMYIO NaMATb. 3arpy3ka napaMeTpoB U3 IHEProHe3aBMCMMOW NaMSATH.

KoHdpurypupoBaHue nHaukatopa nponM3BOAUTCS Kak C NepeaHel NnaHenu MHaMKaTopaa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepdenc koHDUrypupoBaHne npou3BOAUTCS C MOMOLLbIO MPOFPAMMHOIO MPUIOXEHNS
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ons Toro u4tobbl M3bexaTb He CaHKUMOHMPOBAHHOIO W3MEHEHWSI NapameTpoB KOHMMUrypauum 4epes
MHTepMENC CyLLeCTBYET ypOBeHb 3awumbl OOCTyNa K permctpaMm KOHUFypauuu.m3anpeTuTe unvM paspelunTb
[OCTYN K 3TUM pernctpam MOXHO C BEPXHETO YPOBHS, @ Takke B MEHIO KOHUrypauuy nHavkatopa.

6.3.4.1 PaspewieHus koHdurypuposaHua no cetm ModBus.

Pa3spelueHus koHpurypupoBaHusi no cetu ModBus pa3peluaeTcs Ha BEpXHEM YPOBHE 3anucCbio B PErucTp
16 3HauyeHus «1». Ecnn B aTOM permctpe Haxoamtcs «0», TO KOHUrypMpoBaHUE C BEPXHErO YPOBHSI 3anpeLLeHo.

C nepegHen naHenu wHAOMKaTopa paspelleHne TporpaMMypoBaHMs OCYLLECTBNAETCA Ha YpOBHE
koHdpurypauum LOAD npu Bbibope napametpa LOAD.00=0001.

HeobxooumMo MOMHWTBL, YTO MOCre 3arpy3ku KoHdUrypauuunno ceTn, Heobxooumo caenatb 3anuncb
napameTpoB B SHEPro3aBMCMMYIO NaMSATb.

6.3.4.2 3anucb napaMeTpPOB B 9HEProHe3aBMCUMYIO NAMATH.

3anncbk NapaMeTpoB B 3HEPrOHE3aBUCUMMYH) HaMATL:APOU3800UMCS cneayroLmMm obpasom:

1) npon3BecT mogudurkaLuio BCex He06XxoAUMbIX NapaMeTpoB;

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

3) HaxaTb knaBuLy [0];

4) Ha gncnnee NMNAPAMETP nosesatcA cumBonbl "Suyu”, ykasbliBas 0 TOM, YTO MPONCXOAMT onepaums
3anncy B dHEProHe3aBUCUMYIO NaMSThb;

5) nocne ykasaHHbIX onepauuii 6yneT npousBefeHa 3anvMcb BCEX MOAUMULIMPOBAHHBIX MapamMeTpoB B
3HEproHes3aBMCUMY NamsATb. [ocne NnpoBegeHUs 3anucu napameTpoB Npubop nepengeT B pexum PABOTA. MNocne
3anucu napameTp SAVE.01 aBTromaTtudecku yctaHasnusaetcs B 0000.

6.3.4.3 3arpy3ka napaMeTPOB U3 3HEPro3aBUCUMOMN NaAMATH.

[na 3arpy3ku napaMeTpoB HACTPOEK MONb30BaTENs HEOOX0AMMO:

1) yctaHoBWTb 3Ha4YeHusa napameTpaL OAD.01=0001,

2) HaxaTb knasuwy [O],

3) Ha gucnnee MAPAMETP nosiBatca cumBonsl " Ld u", yka3biBasg O TOM, YTO NPOMCXOAWUT onepauus
3arpysku nornb3oBaTeNbCKUX HACTPOEK;

4) nocne ykasaHHbIX onepauuin OyaoyT 3arpyxeHbl BCe Monb3oBaTenbckue HacTpoiiku. lNocne 3arpysku
napameTtp LOAD.O01 aBTomaTnyecku yctaHasnmsaetcsi 8 0000.

6.3.5 3arpy3ka 3aBOACKUX HACTPOEK MHAUKaTopa

[ns 3arpysky napameTpoB HaCTPOWKM NPeanpuaTUS M3roToBuTens (ycTaHoBKa 3aBOACKUMX 3HAYEHWUN MOo-
yMonyaHuto) Heobxognmo:

1)'yctaHoBuTbL 3HayYeHust napameTtpa LOAD.02=0001,

2) HaxaTb knasuLly [0],

3) Ha gucnnee MAPAMETP nosiBatca cumsonbl "Ld F", yka3biBas O TOM, YTO MPOWCXOAMT ornepauuns
3arpysku 3aBOACKMX HACTPOEK.

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

Heo6xodumo noMHUmMb:

1) 4TO nocne 3arpy3kM HacTpoek npu HeobxoAMMOCTM MpOM3BECTU 3anucCb MNapameTpoB B
9HEeproHesaBucuUMylo namsaTb (CM. pasgen 6.3.4), B MPOTMBHOM criydae 3arpyXeHHast uHdopmauums He OyneT
CcoxpaHeHa npu OTKIMIOYEHUN NUTaHWUSA UHONKaTOPA;

2) nocne 3arpysku 3aBOACKUX HAaCTPOEK, HACTPOVKM Nonb3oBaTens 6yayT NoTepsiHbl;

3) ecnu 3anucb B MamsaTb He MPOM3BOAMNIACHL, TO MOCME BLIKIIOYEHUSA MUTaHWsA, B MaMSATU OCTaHyTCS
cTapble HaCTPOWKMY;

4) 3aBOACKME HACTPONKM NOMb3oBaTeNb U3MEHUTL HE MOXET.
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7. KoOMMyHUKaLMOHHbIe PYHKLMK

MwukponpoueccopHbin nHgmkatop MTM-10 obecneunBaeT BbINOfHEHWE KOMMYHUKALMOHHOW OYHKLMM MO
uHTepdgericy RS-485, no3sonstolen KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro napameTpbl NPY NOMOLLN BHELLHETO
yCTpONCTBa (KOMMbOTEPA, MUKPOMPOLIECCOPHOW CUCTEMBI YNpaBreHus).

MHTepdenc npepgHasHayeH Ana  KoHurypuposaHus npubopa, Ans  WCNONb30BaHWA B KayecTse
yAaneHHoro ycTponcTaa npu paboTte B COBPEMEHHbIX CeTAX ynpasneHus n céopa nHdopmaluu (npuema-nepenadm
KomaHa u gaHHbix), SCADA cuctemax u T.0.

MpoTokonom cBsian no uHTepdelicy RS-485 sensietcs npotokon Modbus pexum:RTU (Remote Terminal
Unit).

Ons paboTbl HEOOXOOMMO HACTPOUTb KOMMYHWKALMOHHbIE XapakTepuCTviku nHgukatopa UTM-10 Takum
o6pa3om, 4ToObI OHM CoBMaganu ¢ HacTpokamn obMeHa JaHHBIMU [MIaBHOTO KOMMbIOTEPA UMK ceTU cOopa AaHHbIX.
XapakTtepucTukm cetTeBoro obmeHa HacTpamaroTcsi B napametpax SYS.00...SYS.02 n SYS.05...SYS.13.

MporpammHo fOCTYNHblEe perncTpbl MHankatopa MTM-10 npuBegexsiB Tabnnue 7.1 pasgena 7.1.
HocTyn k pernctpam onepaTtneHoro ynpaesneHusa No 0-16 paspelueH NoCTOAHHO.

HocTtyn K pernctpam nporpammupoBaHus n koHdurypaumm No17-219 paspeluaeTcs B crnyyae yCTaHOBKM
«1» B peructp paspelleHuss nporpammupoBaHus No16, 4TO BO3MOXHO OCYLUECTBWUTb Kak C nepenHen naHenu
nHankaTopa MTM-10, Tak 1 ¢ nepcoHansHon 3BM.

Konunyectso 3anpaluvBaemMbix permctpoB He OOMMKHO npesblluaTte 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 pernctpos, To nHaukatop MTM-10 B oTBETE OrpaHMUMUBAIOT X KONNYECTBO A0 NepBbixX 16-Tn perncTpos.

Ons obecneyeHnss MMHUMAaNbLHOTO BPEMEHW peakuun Ha 3anpoc ot OBM B wuHaukaTope cyuiecTByeT
napametp — SYS.02 «TanmM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax uHagunkatopa 1 takt = 250 Mkc». MuHUManbHO
BO3MOXHble TalNM-ayTbl AN pa3nNUYHbIX CKOPOCTEN criegyroLme:

Tanm-ayT,
Bpems nepenaum
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

Bpems nepepayvn kagpa 3anpoca - naketa u3 8-mv 6aiT onpeaensieTcst COOTHOLLEHNEM
(rae: oavH nepepaBaeMblt 6anT = 1 ctapt 6ut+ 8 6Kt + 1cTon 6UT = 10 GUT):

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

Ecnu HabGniopgatoTcs Yactble coou npu nepenadvye fJaHHbIX OT MHAUKaTopa, TO Heobxoanmo YyBENUYNTb
3Ha4YeHune ero TaMM-ayTa.
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YnpaBneHue
(DTR/RTS)
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e <«
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PucyHok 7.1 - BpemeHHble Anarpammbl ynpaBneHus nepegadyen u npuemom 6noka nHrepdeicos briiN-485
(Brn-52)
Taelayr — 3adepxka Ha aBTomaTuyeckoe nepeknoydenune. blr-485 (BlNX-52) Ha npvem paHHbiX. OHa

COCTaBnsieT Bpemsi nepefdayn ogHoro 6anTa;
Taelay2 — BHYTPEHHee Bpems, vyepes kotopoe NTM-10 otseTuT;
Taelays — 3aepxKa Ha nepenady nocnegrero 6anta us 6ydepa B NuHMIO;
Tronuein — MUHUMAaInbHOE Bpems 0TBeTa.

UHtepdencHbIn o6meH. TungyctponcTBa = Slave/Master

B cetn nugukatop UTM-10 moxeT BbicTynath kak Slave, Tak u Master. MNpu BbiGOpe Tvna ycTporicTea
Slave (CeteBow Tn yctponctea SYS.04=0000)npubop oTBe4aeT Ha 3anpocu Beayliero ycrponctea (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ucrnonb3yetcs onsa koHdurypauumn npubopa c MK (nporpamma MWK-
KoHdurypartop), c6opa gaHHbix Ha MK (Scada-cuctemsl), pernctpatopbl 1 naHenu onepartopa, a Takke nepegayv
AaHHbIX B Apyrue ycTponcTea (KoHTponnepsl) cetu. MNMpu ceteBom obmeHe B pexume Slave ceetognoa UHT muraet
Kakabln pas, koraa MTM-10 gaeToTBET Ha NPUCIIAHHLIN eMy 3anpoc.

Mpwn BEIOOPE THNa ceTeBoro yctponcTea Master (SYS.04=0001) nHamkatop MTM-10 gaet 3anpockl ogHOMY
Unu AByM yCTPOWCTBaM B CETU N MPUHMMAaET OT HUX OTBET C AaHHbIMU, KOTOpbIE 3aMnvCbiBalOTCA B NEpBbI/(NepBbI
W BTOPOW COOTBETCTBEHHO (PYHKLIMOHANbHbLIA BrOK HOpManu3aumMm u MaclTabupoBaHWs) U BbIBOASTCS Ha AMCNEN
WNTM-10. OaHHbIn TUA YCTPOWCTBA UCMONb3yeTCs ANA WUHAWKAUUW 3HAYEHW MOMy4YeHHbIX OT APYrnx YCTPOWCTB
(BaTumkoB, perynaTopoB, KOHTPONEPOB, CHETYNKOB U T.4.) No ceTn RS-485 ¢ npotokonom ModBus RTU.

HacTpoiika napameTpoB MHTepdencHoro obmeHa ocyLLecTBnsieTcs Ha ypoBHe SYS.
- Napamemp 00-02— cTaHOAPTHbIE HACTPOWKN CETU (agpec YCTPOWUCTBA, CKOPOCTb 0OMeHa 1 TaiM-ayT).
- Mapamemp 04 3ajaer.ceTeBON TN npubopa. ATOT NapameTp KOHUrypmpyeTcst TONbKO C nepeaHen naHenu. Mpu
Bblibope Tvna Master goctyn k npnbopy c MK, B Tom ymcne ¢ nporpammbl MUK-KoHdurypaTtop, HeBo3moxkeH!!!
- B napamempax 05, 06 3agatoTcsi nepuog onpoca v TaiM-ayT 0TBeTa COOTBETCTBEHHO. Nepuog onpoca 3agaeTcs B
npepenax 10=10000mc. £lpu HopmanbHoW paboTe 3a Bpemsi 3Toro nepuoga npubop OOMKeH ycneTb nepenatb
3anpoc v NpUHATBE,OTBET (puc.7.2.a). o ucteyeHnn BpeMeHn nepuoay uaeT cregyowmin 3anpoc. Takum obpasom,
kaxabii nepuon NTM-10 GyneT monydaTb OaHHble OT 3anpailumBaemoro npubopa. Ecnu ke 3a Bpemsi nepvoaa
onpoca OTBET He NMPUXOAWT, NOChIIKa CreayloLero 3anpoca oxuaaeTcs 40 UCTEYEHMSI BDEMEHU TallM-ayTa OTBeTa.
Ecnn oTBeT npmaeT OO OKOHYaHMsA TariM-ayTa, TO cpasy nocrie ero nonyveHve OyaeT oTnpaBrneH CneayloLmin
3anpoc (puc.7.2.6). Ecnn otBeTa He ByneT 0o OkOHYaHuS TanmayTa, Toraa OyaeT cnegyowmii 3anpoc (7.2.8), 1 npu
atom ceetoamon VHT OypeT ropeTe 4O MOMeEHTa nonyveHus oTeeTa. [locne nATvM TakM-ayToB C HEMOSYYEHHbIM
OTBETOM Ha aucnrnee GyaeT BolBeAeHO coobLieHne 06 owmnbke:

MNAPAMETP

v or G0

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

Mepwopa onpoca Mepuop onpoca t Nepuoa onpoca t

Taim-ayT oteera Taim-ayT orsera Taitm-ayT oteTa

a 6 B

PucyHok 7.2 - BpemeHHble agnarpaMmbl npuema-nepegayn 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 3apatoTca ceTeBble afpeca COOTBETCTBEHHO MEPBOro M BTOPOFRO OMpatlnBaeMoro
ycTpoucTBa. Enu onpawmBaTth HYy>XHO TOMbKO OAHO YCTPOMCTBO, TOraa ero aapec ykaspiBaercs B napametpe 07, a B
10 BbicTaBngetca 0.

3HayeHne nomnyyeHHble No CeTn C NepBOro yCTPOMCTBA NepeaarnTcsl Ha_nepBbl OyHKLMOHanNbHbIN 610K
HopManusauum 1M MaclTabvpoBaHusl, a 3Ha4YeHUs OT BTOPOro YCTPOMCTBA - Ha BTOPOM, bYHKUMOHANbHBIA Ornok
HOpManusauum u MmacuTabupoBaHus.

[na npaBuNbHOM MHAMKaLMW NapaMeTpoB C CeTW HeobxoaMmo B napameTpe MeH «Tun aHanorosoro
curHana» AIN1.00 n AIN2.00 BbicTaBuTb 3HauveHne «00007=y MHTEpPEPeNCHbIN BBOAY», a TaKkke B
napametpe «Konunyectso okoH» WND1.00 n WND2.00 BbictaBuTb 3HadeHne 0001 — 1 okHo munun 0002 —
2 okHa. lNMpu BbiGope 3HaveHns 0000 — «ogHokaHanbHbI UTM» nHgukauma nposoautcs He 6yaeT!

[ =

B napamempax 08 u 11 3agaloTca HOMepa perMcTpoB Ansi CYUTbIBAEMbIXAapaMeTpoB. [na nepsow rpynnbl
KOHTponnepoB (KOHUrypupyembix npubopoB) HoMepa perucTpoB BbiOGMparoTest C Tabnuvy, NporpaMmmMHO AOCTYMHbIX
perucTpoB Ha COOTBETCTBYHWOLLMIA npubop, a pAana BTOPOW,, rpynnbl  (MporpaMMupyeMble  KOHTPONnepbl) —
paccunTLIBAIOTCS C MOMOLLbIO KarnbKynaTopa perucTpoB B cpefe pa3paboTku nporpammel Anbda.

B napamempax 09 u 12 ykasbiBatotca Tunum ganHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpawmBaemMbix napameTtpoB. Ecnu 3anpawmvsaembin napametp umeet gopmat LONG, To ecTb cocTouT € ABYX
pernctpoB ModBus, Torga B napamempe 08 unu 11 yka3blBaeTes TONbKO NEPBbIN PerncTp.

[ns dopmarta 3anpawwmsaembix AaHHbix FLOAT ecTb TpUBapmaHTa 3agayun permcTpos.

1. KoHTponnepbl nepBoy rpynnbl, koTopsle umetoT dopmaT aaHHbix FLOAT, ucnonb3yloT ctaHgapTHoe
npencTtaeneHne atoro dopmarta. [na Toro, YTo6bl ApounTaTe AaHHbIE C 3TUX KOHTPOMNEPOB HYXXHO
ykasaTb HOMep NepBoro pernctpa u Bolibpatb/popmat gaHHbix FLOAT.

2.  KoHTponnepbl BTOpoW rpynnbl (TUAbI AaHHBIX onncaHbl B Tabnuue 2.2 BO BTOPOW YacTu pyKOBOACTBA
no akcnnyatauun) umetot chopmart. aaHHbix INT, SWAB-LONG n SWAB-FLOAT (SWAB yka3biBaeT Ha
obpaTHyl0 nocnenoBaTenbHOCTL PEermcTpoB). o 3TOMy, ANS YTEHUA [aHHbIX C 3TOW  Fpynnbl
KOHTPONNEepOB yKa3blBaeTCa aApec perucTpa (paccuntbiBaeTca ¢ NOMOLbio Kanbkynstopa permctpos
B MeHio Cepsuc nporpammei, Anbda) v cootsetcTBytowmi emy dopmat INT, SWAB-LONG wnu
SWAB-FLOAT.

3. [Ins KOHTPONNEpoB CTOPOHHUX NPOU3BOAUTENEN aApec U TN AaHHbIX 3a4aTCst COrMacHO OMUCcaHMUIo
Ha [aHHOE YCTPOWCTBO.
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7.1 Tabnuua nporpamMmMHO AOCTYMNHbIX perncTpoB nHaukaTtopa UTM-10

Tabnuua 7.1 — lNporpaMMHO AOCTYNHbIE perncTpbl nHaukatopa MTM-10

£9s ©
SE€53 B H
3 ,§ g g9 ®opmar MyHkT aMMeHOBaHue nNapamMeTpa [Ouana3oH n3meHeHus
49 o (mecATUYHBbIE 3HaYeHUA)
IIE [ AaHHbIX MEHI0
ec©° e
Pernctp ngeHtndmkaumm nHamkaropa: 93. 37 DEC (sHaueHue
03 0 INT SYS.03 Mn.6ainT - kop (Mmogens) nHamkatopa 93 DEC, perueTpa)
C7.6anT - Bepcusa nporp. obecneyerus 37 DEC
03/06 12 INT ”ﬁgﬁg‘;’:” ?n”oife”gio";H""ofg“;“M"ﬁ:Tzz’)‘""‘"'”"' PVIMPVZ 1 o1 vikyc 9999 no 9999
03 /06 3 INT Bbixog AO 3Ha4YeHne aHanoroBow BbIXO4HOW BEMUYUHbI 0Om:000,0 go 099,9*
03 /06 4,5 BYTE Bbixogbl DO | Pernctp amckpeTHbix Bbixogos DO1 1 DO2 0.— oTKn., 1 — BKM.
MepegHsas 0'= He KBUTUPOBaAHO
03 /06 6 INT HaHens CocTosiHME KBUTMPOBAHUS 1 — KBWTVIPOBAHO
CocTosiHWe curHanusaumm (cM.npuMeyaHue 6): Mo6uTHO
03 7 INT nﬁgﬁsj:':ﬂ mnaawmit 6anT (6utel DO-D3) — curHanuaaums MIN, OD(—)_ B%p_'\/";\)1_ BZIXI.D:;% !0;1
lc\:;:?(mmm 6awnT (6utbl D8-D11) — curHanusaums D1. D9 — PV2: D3: D11 —F2.
03/06 (8.9), FLOAT MepepHsas 3HayeHune M3Mepsemoli BennanHbI PV1, PV2 (c OT MuHyC 9999 70 9999
(10.11) naHenb nnasatLLen 3ansaTomn)
03/06 (12.13), FLOAT MepenHss 3HavyeHne BbIXOAa (i)yHVKLWIOHaJ'IbHOFO 6noka 1,2 OT MuHyC 9999 70 9999
(14.15) naHernb (c nnaBatoLen 3ansTomn)
03 /06 16 BYTE LOAD.00 PaspelueHve nporpaMmmpoBaHus (1) ~ 3anpelLeHo,
— 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 20,21 INT 2:“;81 HwxHui npegen wkans 1 n 2 OT MuHyc 9999 no 9999
03 /06 22,23 INT ﬁm;gg BepxHuii npegen wkanbl 1w 2 6roka OT MuHyc 9999 o 9999
03/06 24.25 INT AIN1.03; MonoxeHue aeunmansHoro pasgenutens 1 un 2 0 — «xxXxXx», 1 — «XXX,X»,
AIN2.03 6noka 2 — «XX,XX», 3 — «X,XXX»
03/06 | 2627 INT ﬁm;'gj g%ff";”?‘; Ry o IOAHOrO UncppoBoro OT 000,0 Ao 060,0*
AIN1.05; MakcumanbHas AnNMTenbHOCTb UMMNYTbCHON *
03706 28,29 INT AIN2.05 nomexu ansa curHana 1 u 2 6noka Ot 0000 go 005,0
AIN1.07; MeTop TemnepaTypHOIN KOpPeKLMM BXOAHBIX 0 — pyyHas
03/06 30,31 BYTE AIN2.07 curHanos Tepmonap 1 u 2 6roka 1 — aBTOMaTM4ECKas
AIN1.08: 3HayeHune TemnepaTypbl B PEXUME PyYHOW
03/06 32,33 INT AIN2.08' KOPPEKLIMM BXOAHbIX CUrHanoB oT Tepmonap ans | Ot muHyc 099,9 no 999,9*
: 11 2 6noka
COR1.01: KoadbcpuumeHT koppekuum (cmeLLeHune)
03/06 34,35 INT COR2.01, aHarnoroBoro curHana nogasaemoro Ha 1 un 2 OT MuHyc 9999 o 9999
: brioka
03/06 | 36,37 INT WA ;V)I/Z}Z?A?H“giLMquingﬁ;tgHKumm Ana 110 M 20| 51 0000 go 0007
03/06 38,39 INT Emg;g} 'I:Exélqmzcﬁpoca MHTEerpanbHbIX 3HaYeHun ans OT 0000 A0 0003
03 /06 ((12113)) FLOAT Emg;gg 3HauveHue koacpduumeHTa k1 ana FNC1,2 OT MuHyc 9999 o 9999
(44.45), FNC1.03;
03/06 (46.47) FLOAT ENG2.03 3HaueHwne koadpdpumumenTa k2 gna FNC1,2 OT MuHyc 9999 o 9999
DOT1.00; Jlorvka paboTbl BbixogHoro yctporictea DO1,
03/06 48,49 INT DOT2.00 DO2 Ot 0000 o 0006
o 0000 — PV1
DOT1.01; Homep aHanoroBoro Bxoaa Ans ynpasneHus 0001 — PV2
03/06 50,51 T DOT2.01 ONCKpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 — F2
. 00,00* — cTraTtuyeckni
03 /06 52,53 INT 88$;8§ Twn curHana BbixogHoro ycTpoiictea DO1, DO2 | 00,01 — 99,99* —
) VMNYNbCHbIV
54.55), DOT1.03; B AvianasoHe Lukanbl
03/06 | ¢ FLOAT Ycraska MIN DO1, DO2
(56.57) DOT2.03 ’ BbIGPAHHOTO TUMNa AaTyunka
(58.59), DOT1.04; B AvanasoHe Lwikansbi
03 /06 (60.61) FLOAT DOT2.04 YcraBka MAX DO1, DO2 BLIBPAHHONC TNA AATIMKA
(62.63), DOT1.05; o
03 /06 (64.65) FLOAT DOT2.05 'mctepesuc BbixogHoro yctporctea DO1, DO2 OT MuHyc 9999 no 9999
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0000 — 6e3 KBUTMPOBaHUSI
03/06 66 BYTE ALRM.00 MapameTp oToGpaxeHus curHanmsaumm 0001 — ¢ KBUTMPOBAHNEM
(67.68), AIN1.09; TexHonorunyeckas curdanusauus MIN ans
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; TexHonorunyeckas 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 FNCA1.2 OT MuHyc 9999 no 9999
(83.84), AIN1.11;
03/06 (85.86) FLOAT AIN2.11 'nctepesuc curHanusaumm gnsa PV1,2 Qt 0000 oo 9999
(87.88), FNC1.06;
03/06 (89.90) FLOAT ENC2.06 'nctepesuc curbanusaumm gns FNC1,2 Ot 0000 no09999
03/06 91 INT AOT.00 McToYHMK aHanoroBoro curHana ans ©1:0000 1o 0004
ynpasreHusi aHanorosbiM Bbixogom AO
0000 — AO=y
03 /06 92 BYTE AOT.01 HanpaeneHnue BbixogHoro curHana AO 0001~ AO=100%-y
3HayeHue BxoaHoro curHana, pasHoe 0%
03/06 (93.94) FLOAT AOT.02 BLIXOAHOrO CUrHana OT1 MuHyc 9999 no 9999
0,
03/06 | (95.96) | FLOAT AOT.03 | 3HadeHme BxonHoro curHana, pastoe 100% OT MuHyc 9999 Ao 9999
BbIXOAHOrO curHana
AIN1.06; KonunuyectBo y4acTkoB nuHeapudaumm 1 n 2 0000-0039 — ans 1-ro 6noka
03/06 | 97,98 INT AIN2.06 | 6roka 0000-0019 — Ansi 2-ro 6roka
03/06 | 99-118 INT LNX1.00-19 | AbcuMCCb! OnopHbIx ToueK Nikeapu3aLmm OT 00,00 go 99,99*
nepsoro 6noka
. . ABcuMCChl ONOPHBIX TOYEK NMHeapu3aumnm *
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 OMOPHLIXTOEK NMHEaPU3aLIM OT MuHyc 9999 Ao 9999
nepsoro broka
03/06 | 159-178 INT LNY2.00-19 | OPAMHATEI OMOPHLIX TOYEK AMHEaPU3aLyM OT MuHyc 9999 Ao 9999
BTOpPOro 6rnoka
WND1.00; 0000 — ogHoKaHanbHbIN UTM
03 /06 179 BYTE WND2.00 KonunyecTtso OkoH 0001 — 1 OKHO, 0002 — 2 OKHa
03706 180 INT WND1.01 I'Iapameva, KOTOPbIN BIBOAMTCS Ha LiMcpoBon
AVCnien NepBOroiokHa OTOGpaXeHus OT 0000 A0 0004
03706 182 INT WND2.01 I'Iapame;p, KOTOPbI BbIBOAMTCS Ha LiMcpoBon
JAuCnren BTOPOro okHa 0TobpaxxeHUst
WND1.02; FlonoxeHune 3ansTon Ans NepBoro 1 BTOPOro
03/06 184,186 INT WND2.02 ok BB paKeHNS 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; BHauvenve KanmbpoBKM HAaYaNbHOIO 3HAYEHUS
03/06 200,201 INT CL12.00 LKanb! 1 1 2 Groka OT MuHyc 9999 no 9999
CLI1.01; 3HauveHne KanmbpoBKN KOHEYHOIO 3HaYEHUs!
03/06 202,203 INT CLI2.01 wKanb! 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 fokasaHuii AaTnka OT MuHyc 9999 a0 9999
TepPMOKOMMEHcaLmm
03 /06 207 Peseps
03/06 208 INT SYS.05 Mepuog onpoca 10-10000 mc
03/06 209 INT SYS.06 Tanm-ayT oTBETA > nepuoga onpoca
03/06 | 210, 211 INT gzg% Appec onpalunBaemoro yctponctea 1 u 2 OT1 0000 po 0255
03/06 | 212,213 INT SYS.08; Homep peructpa onpawmsaemMoro yctpouncTaa 1 OT 0000 70 9999
SYS.11 m2
0—INT
SYS.009: 1-LONG
03/06 | 214,215 INT SYS. 12’ Twn gaHHbIX 1 1 2 ycTponcTea 2 — FLOAT
. 3 - SWAP-LONG
4 — SWAP-FLOAT
03 216 BYTE SYS.04 CeTeBol TMN yCTpoOWiCTBa (1): f/ll:\s’;r
03 217 INT SAVE.O1 CoxpaHeHue nonb3oBaTeNbCKUX HACTPOEK 0000
0001 — 3anucaTtb
03 218 INT SYS.02 TaMM-éyT Kagpa 3arnpoca B CUCTEMHbIX TakTax OT 0001 710 0200
11aKT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep nHankaTopa B cetu) O1 0000 po 0255
03 220 INT SYS.01 CKOpOoCTb OOMeHa Ot 0000 go 0012
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MpumeyaHus.

1. MNpwn ynotpebnexun cnosa 6nok MmeeTcs B BUAY DPYHKLMOHAmMbHbBIN 610K HopManusaumm n MacluTabupoBaHums.

2. Nupukatop NTM-10 obmeHmBaeTca AaHHbIMM no npoTtokony Modbus B pexume "No Group Write" — cTtaHgapTHbIn
npoTokon 6e3 nogaepXku rpynnoBoro ynpaBneHust UCKPETHLIMU CUrHanamu.

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

4. (*) OaHHoe uncno npeacTaBneHo B peructpe uenbiM 6e3 geuvmManbHoro pasgenutens (3ansrton). Hanpumvep, ecnv B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uucno 600.

5. Peructp 16 «Pa3peweHue npozpaMMupo8aHusi», B Cllyyae YCTaHOBKM €ro 3HayeHusi B «1», paspeluaeT nsmeHeHue
KOHdMrypaumoHHbix permctpoB No 17-210. YctaHoBKy «Pa3peweHue rnpoepaMmMupo8aHUsi» MOXHO OCYLLECTBUTb C NEPCOHAaNbHOMN
OBM unu ¢ nepegHert naHenu npubopa (ypoeeHb LOAD.00). Mpu Hannumm B 16 pernctpe «0» [OCTYNHbI AN U3MEHEHUS TOMNbKO
perncTpbl onepaTnBHOro ynpaeneHus 1-15, a octanbHble AN YTEHUs.

6. MNobutHoe NpeacTaBneHve peructpa curdanusauum 7 (PV — nsmepsemas BenuuuHa, F - BbIXOA yHKL.6noka):

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

F2 | F1 |PV2|PV1_- F2 | E1 J.PV2 | PV1 |

®-kkogq 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaumsa MAX) Mnagwwn 6ant (curkanmsaust MIN)

PekomeHaauumu no nporpaMmM1MpoBaHuio o6meHa AaHHbIMKU ¢ uHankatopom UTM-10
(ocobeHHocTM ucnonb3oBaHus pyHkumnn WinAPI)

Mpu onepauusix BBoga / BbiBoAa (C mporpammHbiM ynpasneHvem DTR/RTS), Heob6xoanmo yaepxvBaTb
curdan DTR/RTS 0o okoH4aHus nepedauv kagpa 3anpoca. [ns onpegeneHusi MOMeEHTa nepegavv nocregHero
cuMBona us 6ydgepa nepegayn COM nopTa pekomeHayeTcst UCnonb3oBaTh AaHHyo, pyHKumto: WaitForClearBuffer.

void 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 fiepenaetcss MHAVMKATOpPOM C 3adepXkon 3 — 9 MC OT MOMEHTa MPUHATUSA
Kagpa 3anpoca. [Ina oxuaaHuns kagpa oTBeTa,He pekoMeHgyeTcsa ucnonb3oBaTe WinApi: Sleep( ), a ucnonssoBaTb
OVERLAPPED cTpykTypy 1 onpefensitb nony4eHue otTeBeTa oT MHAMKaTopa CreayrLmum KogoM:

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

TimeOut — TanmayT Ha nonydYeHne oTBeTa.

Mocne nepefdauv kagpa oTBeTa MHAMKATOpy Heobxoouma nay3a =1MC Anst NEPEKMYEHUs B PEXUM
npuema. [ina oxunaaHus Takke He pekoMmeHayeTcs ncnonb3oBatb yHkumo WinApi Sleep( ).
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7.2 MODBUS npoTtokon
7.2.1 ®opmart Kaxaoro 6aiTa, KOTOpbI NPMHUMaETCA U NepefaeTcA MHANKaTopaMu crieaylowWwmi:

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

Kagp Modbus coobueHus cnegytowwimn:

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 3ampoca 3aka3aHO Gonee 16
pernctpos, nuaukatop NTM-10 B oTBETE OrpaHN4MBaET UX KONMYECTBO A0 NepBbiX 16-TU PpErMCTPOB.

7.2.2 Device Address. Agpec ycTpoucTBa

Agpec vHoukatopa (slave-yctpownictBa) B cetu (1-255), no koTopomy obGpauwiaerca SCADA cuctema
(master-ycTponcTteo) co ceouM 3anpocom. Korga yaaneHHoe yCTPOWCTBO MOChINAeT CBOW/OTBET, OHO pa3mellaeT
3TOT e (COOCTBEHHBIN) agpec B 3TOM norne, 4YTobbl master-yCTpoicTBO 3HaM0, Kakoe,slave=yCTponcTBO OTBEYaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKUMOHanbHbIXA KOA onepauum

MNTM-10 nogaepxusaeT criegytome yHKUMK:

Function Code DyHKLMA
03 YUrteHne pernctpa(os)
06 3anucb B 0OWH pPerncTp

7.2.4 Data Field. None nepeaaBaeMbIX faHHbIX

Mone paHHbIX coobweHns, nocbinaemoro, SCADA "cnctemon yganeHHOMY YCTPOWCTBY COAEPXKUT
Ao6aBo4HO MHMOpMaumio, KoTopas Heobxoamma slave-ycTponcTBy Ans getanusauum yHkummn. OHa BKMYaeT:

® HayarbHbIA agpec perncTpa n Konu4ecTso permcTpoB Ansa dyHkumm 03 (YteHune)

® ajpec pernctpa u 3HayeHue 3Tore pernctpa Ans.dyHkumn 06 (3anuchk).

Mone AaHHbIX COOOLLEHMSA, NOCHINTAEMOro B OTBET yAaneHHbIM YCTPOWCTBOM COOEPXKUT:
e konu4ecTBo 6anT oTBeTa Ha oyHKUMIo 03 1 cogepxMMoe 3anpalumBaeMblX PerucTpoB
® azpec perncTpa n 3HadeHue aTororpernctpa ansa dyHkumm 06.

7.2.5 CRC Check. None 3Ha4eHUA KOHTPOITLHON CYMMbI

3HayeHVe 3Toro nmoms - pesynbTal KOHTPOMNsS C MOMOLUbID LUMKnnydeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHus coobuleHnss (address, function code, data) nepepatolwlee YCTPOMCTBO
paccuutbiBaeT CRC kods1 NomeLuaeT ero B KoHel, coobuieHus. MNMprnemMHoe ycTponcTtBo paccumteiBaeT CRC kog
NPUHATOro coobLleHnsi M cpaBHUBAET ero ¢ nepeaaHHelM CRC kogom. Ecnv CRC kof He coBnagaeT, 9To o3Ha4YaeT
4YTO MMEET MEeCTO KOMMYHUKaLMOHHAs olmbKa. YCTPOMCTBO He BbIMNOMHAET AEWCTBUA U HE AaeT OTBET B Cryyae
obHapyxeHus CRC Qwmnbku.

MNocnenoBatrenbHoCTHLLCRC pacyeToB:

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

scknrovatowee VI ¢ nepebiMn 8 6uT Galita cooblueHus n cogepxunmoim CRC peructpa.

. CoBur pesynkrarta Ha oavH 6MT BNpaeso.

. Ecnn ecgeuraembin 6ut = 1, uckniovatowwee VW cogepxumoro pernctpa ¢ AO01h 3HaveHvem.

. Ecnu coBuraembivi 6ut Hynb, NOBTOPUTL Liar 3.

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

. Ucknrovatowee I co cnepytowmmn 8 6ut Ganta coobuieHunsa n cogepxxumbivm CRC perncrtpa.
. MoBTOpATL Warn ot 3 Ao 7 noka Bce 6aiTbl coobLleHns He oGpaboTatoTcs.

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

OCoO~NOOOPRAWN-

Korna CRC pasmelyaeTcs B kKOHLe cooblierunsi, Mnagwmin 6ant CRC nepegaeTcs nepebIiM.
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7.3 ®opmaTt KOMaHA,

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)
Crepytolwmin choopmaT mcrnonb3yeTcst Ans nepefadn 3anpocoB OT KOMMbIOTEPA W OTBETOB OT yAaNEeHHOro

YCTPOMWCTBA.

3anpoc yctponctBy SENT TO DEVICE:

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

Foe «<NUMBER OF REGISTERS» 1 n <16 — konnyecTBo 3anpalmBaemblx pernctpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, nHaukatop MTM-10 B 0TBETE OrpaHUHMBAET UX-KONMYECTBO A0 NepBbIx 16-

TU PErncTpoB.

Mpumep 1:

1. UteHue pernctpa

3anpoc yctpomnctBy. SENT TO DEVICE: Address 1,4 Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeTt ycTponcTtea. 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. 3anuchb B peructp

Crnepgytollas komaHaa 3anuckiBaeT onpeaeneHHoe 3HaveHune B pernctp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE
1BYTE 1 BYTE HB LB HB LB LB HB
Mpumep2:

YcTaHoBUTE,BpeMs AuddepeHUMpoBaHusa nHankaTopa 74 cekyHabl B yctponcTtse ¢ agpecom 20.
Set Td to 74 sec (004A Hex ) on Device address 20.

3anpoc yctponctBy. 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. YKa3zaHune mep 6e3onacHoCcTun

NPEAOYINPEXAOEHUE

1. MpeHeGpexeHne MepaMn NPeJOCTOPOXHOCTA U NpaBuiaMM 3KCNyaTauum
MOXeT CcTaTb MNPUYUHOM TPaBMUPOBAHUA MNepcoHana WU  MNOBPEXAEHUA
obopypoBaHus!

2. [Ona o6GecneyeHusi Ge3onacHoro wucnonb3oBaHUA o6GopyadoBaHUs
HEYKOCHUTENbHO BbIMOJIHANTE yKa3aHUA AaHHOW rnaBbl!

8.1 K akcnnyatauun mHgukatopa WTM-10 gonyckatoTcs nuua, ymelowue paspelleHve ana paboTbl Ha
aneKkTpoycTaHoBKax HanpsbkeHnem o 1000 B n n3yumslume pykOBOACTBO MO SKCMryatayun B NOSIHOM o0beme.

8.2 Okcnnyatauua wuHamkatopa WTM-10 paspelaetcs | npy  Hanu4um WHCTPYKUMW MO TEXHUKe
©e30MacHOCTN, YTBEPXKAEHHOW NpeanpusTUeM-noTpedutenem B YCTAHOBMEHHOM MOPSiAKE M yyuTbiBatoLEn
cneunduky NPUMEHEHUsT MHOUKATOpPOB Ha KOHKpeTHOM obbekTe. lMpwn aKkcnnyartauun HeobxoaMmo cobnoaatb
TpeboBaHus gevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBoK HanpskeHnem go 1000B.

8.3 Nuamkatop MUTM-10 pormkeH 3KcniyaTMpoBaTbCA B COOTBETCTBUM C TpebGoBaHMSAMW OEWCTBYIOLLNX
"MpaBun ycTponcTea anekTpoyctaHoBok" (MYJ).

8.4 Wcnonb3ynTe HanpsKeHUs MUTaHus, COOTBETCTBYHOLME TpeboBaHWAM K 3NEeKTponuTaHuio And
nHavkatopa NTM-10. Mpu nogaye HanpskeHus NUTaHns HeobGXoAMMOoe ero 3HavYeHne JOIMKHO YCTaHaBNMBaTbLCA He
bonee, 4yem 3a 2-3 cek.

8.5 Bce MOHTaxHble W npodunakindeckue paGOTbI OOJDKHblI  NpoBOAUTBLCA NMpU  OTKIMKOYEHHOM
ANeKTponnTaHnu.

8.6 3anpewaeTcs nogknoyaTh N OTKINIOYATE COEOUHUTENM NPU BKMHOYEHHOM 3MEKTPONUTaHUN.

8.7 TwaTenbHO NpPOM3BOAMTE MOAKMYEHME C CcobnogeHnemM nonspHOCTM BbIBOAOB. HenpaBunbHoe
MOAKIOYEHME WM MOAKIYEHNE pPa3beMOB,, NPV BKMOYEHHOM MUTAHUU MOXET MPUBECTU K MOBPEXAEHWIO
ANEeKTPOHHBLIX KOMMOHEHTOB Npubopa.

8.8 He nogkntovarite Hemcnosnb3yeMble BbIBOAbI.

8.9 [lpu pasbopke  mpnbopanAna ycTpaHeHus HeucnpaBHocTen wunaukatop UTM-10 pomkeH ObiTh
OTKIHOYEHbI OT CETU 3NEKTPONUTaHWSI

8.10 lMpwn n3BneYeHnn NpubopoB M3 KOpryca He NMpPUKacanTechb K ero 3MeKTPUYECKMM KOMMOHEHTaAM U He
noaBepranTe BHYTPEHHNE Y3nbl U 4ACTU yoapam.

8.11 Pacnonaraite mHaukatop WTM-10 kak MOXHO pQanee OT YCTPOWCTB, TeHepupyloLmnx
BbICOKOYACTOTHbIE  M3nydeHue (Hanpumep, BY-neun, BY-cBapouHble annapartbl, MaliWHbl, unu npubopsl
UCMNOnb3yHoLLMe MMNYIBCHbIE HanpskeHus) Bo n3beraHnm cboes B paboTe.
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9. MNopsaaoK ycTaHOBKU U MOHTaXa

9.1 TpeGoBaHMUs K MECTY YCTAaHOBKM

MHDMKaTOpr AOOJDKHblI  yCTaHaBiMBaTbCA B 3aKpPbITOM BsprBO6630I'IaCHOM n I'IO)KapO6e3OI'IaCHOM
nomMelleHnn, ¢ ycnosuamMmm akcnnyataunn yka3aHHbIMU B rnaBe 3 HacTosALen WHCTPYKUUN.

abapuTHble n npucoeauHUTEeNbHbIE pasMmepsbl uHamkatopa UTM-10 npuseaeHs! B npunoxeHun A.

9.2 CoeguHeHne C BHEWHNMM ycTponcTBaMu. BxogHble 1 BbixoaHbIe Lienu

BHUMAHME!!! Tpwn nogkntoveHun uHamkatopa WTM-10 cobniopath ykasaHus mep  6e3onacHocTu
pasgena 8 HacTosLWen UHCTPYKLMMK.

KabenbHble cBA3W, coeauHsowme wuHankatop WTM-10 nogknodarTcs 4Yepe3, KNeMMHble KOMOAKU
COOTBETCTBYIOLLENO KNEMMHO-GTIOYHOr0 COeaMHUTENS B COOTBETCTBUM C Tpe@oBaHusamu gencteytowmx "lMpasun
YCTPOWCTBA 3NEKTPOYCTAHOBOK".

MopakntoyeHne BXoaoB-BbIXOAOB k MHAUKaTopy MTM-10 Npor3BOAsT B COQTBETCTBMM CO CXEMAMU BHELLUHMX
coeanHeHWIn, NpuBeaeHHbIX B NpunoxexHun b.

He ponyckaeTcs o6beauHATb B ogHOM kabene (Kryte) uenu, MopKOTOpbIM MEpeaaoTcsl aHarnoroble,
NHTEpMECHbIE CUTHAmMbI U CUMBHOTOYHBIE CUrHaMbHbLIE UMK CUMbHOTOYHBLIE CUMOBLIE Liemnu.

HeobxogumocTb akpaHupoBaHus kabenen, nNo KOTOpbIM MAEpedaeTcs UHOpMauWs, 3aBUCUT OT ANVHbI
KabenbHbIX CBA3el U OT YPOBHS MOMEX B 30He NPOKNaakun kabens.

[MpumeHeHe 3KpaHMPOBAHHOM BUTOW Napbl B NMPOMBILWIIEHHBIX YCNOBUSX ABNSETCA NPeanoYTUTENbHbBIM,
NOCKOJ1bKY 3TO obecneymBaeT nony4YeHne BblICOKOro COOTHOLLEHUA CVIFHaJ'I/LLIyM n 3aunTy ot CI/IHCbaSHOI7I nomMmexu.
9.3 NMopgknoyeHne INEeKTPONUTaHMA 6roKkoB

BHUMAHMUE!!! Tpn nOLKNOYEHUN 3SfiekTponuTanua mnHavkatopoB UTM-10 cobniopgath ykaszaHusa mep
6e3onacHocTv pasaena 8 HacTosILEN UHCTPYKLMU.
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10 MNMoarotoBKa K paboTe. Nopsaaok paboTbl

10.1 NMoaroToBKa Kk paboTe

[MNoakntoyeHne BXxoaoB-BbIX0oB K Hankatopy NTM-10 npon3BogaT B COOTBETCTBUM CO CXeMaMM BHELLHUX
COeaIHEHWIA, NPUBEAEHHbIX B NPUNoXeHun b.

10.2 KoHdurypaumsa npubopa

WHavkaTopbl npeactaBnsioT cobon  KoHUrypypyemble KOMMakTHble npubopsl. . flonb3oBaTenb, He
UMEIOLLMIA 3HaHWMA N HaBbIKOB MPOrpamMMMPOBaHNS, MOXET MPOCTO BbI3blBaTb U UCMONHATL Pa3fnyHble (OyHKLUN
nytem KoHdurypaummn nHiaukatopa UTM-10. UHankatop NTM-10 o4eHb rmbkuin B MCNOMb30BaHUW U, MOXET BbICTPO M
nerko, U3MeHMBLLW KOHMUIypaLmIo, BLINOMHATL HEKOTOPbIE 3a4a4v ynpaBneHnss TEXHONOrMYeCKuMU npoLieccamu.

Nuankatop UTM-10 koHcurypmpyeTtca 4depes nepefHiol0 naHenb npubopa wvRAnM,Yepes3 ranbBaHNYecKu
pasgeneHHbin nHTepdenc RS-485 (npotokon ModBus), uto Takke no3sonseT ucnonb3oBaTh MPUOOpP B KayecTse
yOaneHHoro yCTporcTBa nNpu paboTe B COBPEMEHHbIX CETSIX ynpaBneHust u cbopa nHgpopmanmm.

MapameTpbl koHdUrypaumm mHamkatopa MTM-10 coxpaHsaTca B 9HEProHe3aBMCUMON NamsiTn u npubop
crnocobeH BO30GHOBWTL BLIMOMHEHWE 3ajay ynpaBreHus Nocrie npepbiBaHWUs HanpshkeHus nuTaHus. Batapes
pes3epBHOro NMTaHUs He UCMONb3yeTCs.

Mporpamma koHurypaumm niamnkatopa MTM-10 gomkHa GbITh €OCTaBNeHa 3apaHee M opopMreHa B Buae
Tabnuubl (cM. NnpunoxexHve B), 4To n3basuT nonb3osaTens oT OWMOOK NPV BBOAE AAPaMETPOB KOHUrypaumu.

HasHayeHve anemeHTOB nepegHen naHenn — CBETOAMOAHLIX WMHAMKATOPOB M KnasBwull NpeacTaBneHo B
COOTBETCTBYIOLUMX pasaenax rna.bl 5. [Mopsaok kKoHdurypaumm n3noxeH B.rnase 6/

10.2.1 MopsAoK HacCTPOMKKU aHANoOroBoro Bxoaa

Mpwn HacTpolke n nepecTporike ¢ OAHOro TUNa BXOLHOrO CUTHana Ha Apyron Tun, HeO6XoAMMO NpuMBECTU B
COOTBETCTBME creayloLuee:

- NapamMeTpbl MEHIO KOHbUrypauum oTeevatoLLme TURMy BXOOHOro curHana,

- MOMNOXEHUs1 NepeMblyeKk Ha KNeMMHO-6104YHOM coeanHuTene,

- MONOXEHNSA NepeMbIYeK Ha nnaTte npoLeccopa.

Tvnbl BXOAHbLIX CUrHamNoB, NMapameTpbl MEeH, KOHUIypauum n MOoXKEHUss Nnepembldek NpuBedeHbl B
Tabnuuyax 10.1 1 10.2.

Tabnuua 10.1 — YHUPMLUMPOBAHHBLIE CUTHAMbI MOCTOSIHHOIO TOKA Y HANPshKeHNs!

MonoxeHue
nepemMblyeKk Ha MonoxeHue
MapameTp mMeHI0 KB3-8-14, nepemblyeK Ha
Tun BXogHOro curHana KB3-16-13,
KOHurypaumm KE3-17P-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 ¢ ungmkatopom MTM-10 ncnonesyetca KE3-8-14, To aHanoroBbin Bxoa 6yaeT Tonbko
YHUDULMPOBAHHBIM.
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Tabnuua 10.2 — TepMmonpeobpasoBaTeny CONPOTUBNEHWS U TepMOonapbl

MonoxeHue
nepeMblyek Ha MonoxeHune
TUn BXOZHOrO CUrHana MapameTp mMeHO KB3-16-13, nepemMblyek Ha
KOHcurypaumm KB3-17P-01, nnate npoueccopa
KB3-17C-01, (pnc.10.1)
KB3-17K-01
AHanoroBbi Bxoa Al
TCM 50M, -50 ... +200°C AIN1.00(AIN2.00)=0003 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TCM 100M, -50 ... +200°C AIN1.00(AIN2.00)=0004 JP1[1-2], [5-7] J1[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] J1[1-2];,J2 [3-4]
TCI1 100r1, Pt100, -50 ... AIN1.00(AIN2.00)=0007 JP1[1-2], [5-7] J1T1-2]; J2 [3-4]
+650°C
TCIMrp.21,-50 ... +650°C AIN1.00(AIN2.00)=0008 JP1 [1-2], [6-7] 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], [6-7] J1[3-4], J2 [1-2]
TXKH (E), 0 ... +850°C AIN1.00(AIN2.00)=0013 JP1[1-2], [6-7] J1[3-4], J2 [1-2]
TXA (K), 0 ... +1300°C AIN1.00(AIN2.00)=0014 JPA[1-2], [5-7] J1[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 coeavHUTEeNe And HAaCTPOWMKUM aHaroroBoro BXxo4a
OOIMKHO COOTBETCTBOBATb MOMOXEHUIO MepeMblbek Ha ‘fmfarte npoueccopa, a Takke COOTBETCTBOBaTb HOMEPY
napamMmeTpa MeHK KOH(UrypaLmm aHanoroBoro Bxoaa.

2. XapakTepuCTUKN TUNOB BXOAHbLIX CUrHAnNoB npueeneHbl B pasgene 3.

3. MNopspok kanMbpoBKM BXOAHbLIX aHaNOroBbIX CUTHaNo0B NpvBeAeH B pasgene 11.

Moaynb
aHanoroBoro
BbIXxoAa (onuums)

MepeMunyku
aHanoroeoro
BXxoAa

MNepemunykm
aHanoroBoro
BbIXoA4a

PuvicyHok 10.1 — MNonoxeHue nepemblvek Ha nnaTe npoueccopa
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10.2.2 MopsaAoK HaCTPOMKM aHANOroBoro Bbixoaa
Mpun HacTpoiike n NepecTpoiike ¢ OAHOrO TUNa BbIXOAHOMO CUrHarna Ha Opyron Tur, HeobXxo4MMO NpPUBECTH

B COOTBETCTBME MONOXEHNE NEPEMbIYKU HA MOAYNEe aHanoroBoro BbixoAa (yCTaHOBEHHOM BHYTpU npubopa).
Tunbl BbIXOOHBIX CUFHAMOB, Y NONOXEHWS NepeMblYku npuBeaeHsbl B Tabnuue 10.3.

Tabnuua 10.3 - NonoxeHus nepemMblvek AN pasHbIX TUMNOB BbIXOAHbIX CUrHANoB

Ko MonoxeHune
A nepembIYKM Ha
BbiXxoaa i
Tun BbIXOAHOrO CUrHana npm Y
3aKaze aHanoroBoro
nspenus Bbixona
A (pnc.10.1)
AHanoroBbin Bbixog AO
Ot 0 MA go 5 MA, RBex<400 Om 1 J1[2-3]
OT1 0 MA 1o 20 MA, Rex<100 Om 2 J1[1-2]
Ot 4 MA po 20 MA, RBx<100 Om 3 J1[1-2]

MpumeyaHwe.
Mopsanok kannbpoBKM BbIXOAHOIO aHANoroBoro curHana npveedeH B pasgene 11.

10.3. Pexxsum PABOTA

[Mocne BbINONHEHWA onepauuin KoHdUrypaumun, nHamkatopsnepesogsT B pexvum PABOTA (cm. rnasy 6).
OTOT nepexod Takke OCYLUECTBMNAETCS aBTOMaTUYECKN MO UCTEYEHMN OKOMO 2-X MUHYT, AaXe ecnv napameTpbl He
Obinu MoanMULMPOBaHBI U HEe HaXuMManacb HuW odHa knasuwia, npubop nepenget B pexum PABOTA. B pexume
PABOTA npoucxoguT u3MepeHne u o6paboTka BXOAQHOrO, curHana no 3agaHHoOM nporpaMMe, a Takke
dopMmnpoBaHNE BbIXOAHbLIX BO3LENCTBUN.
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11 KannbpoBka n npoBepka npubopa. JinHeapusauums
aHanoroBoro Bxoga

Kanubposka npubopa ocyuiectensieTcs:

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

- Npu 3aMeHe OaT4ynka;

- Npn U3AMeHeHUn ONnNHbI TNINHUA CBA3N.

11.1 NoaroToBka npubopa kK onepauumn KanmbépoBKu

Mepen Tem, kak NpUCTYNUTbL K onepauuu KannbpoBKM aHanoroBoro Bxoda WAW, BbiXoda, Heobxoanmo
CHavyana npuMBECTM B COOTBETCTBUE CrieaytoLLee:

- napameTpbl KOHGUrypauum oTBevalolme TNy BXOAHOMO CUrHana, /MeHH HacTpoek: PyHKLMOHaNbHbIX
6GroKOB HOpManu3auum n maclTabupoBaHus,

- NONOXEHWS NEPEMBIYEK HA KNEMMHO-61T04HOM coeanHuTene,

- NONOXEHWS NepeEMbIYEK Ha NnaTe npoLeccopa.

Heo6x00umMo MOMHUMB, YTO MOMNOXEHNE NepeMbl4eK Ha KNeMMHO-OrOYHOM coeaunHuUTENe ANt HACTPONKN
aHanoroBoro BXxO4a [OOIDKHO COOTBETCTBOBATb MOMOXEHWIO MEepeMbldek Ha nnaTte mnpoueccopa, a Takke
COOTBETCTBOBATL TUNY Bbl6paHHOrO Aatynka YyKa3aHHOro B MEHK0 KOH(*)I/IrypaLl,VIVI aHanorosoro BXxoAaa. 310
COOTBETCTBUE NpeacTasneHo B Tabnuuax 10.1 n 10.2.

B MeHIo KoHUrypaumm HeobXo4MMo 3aaBaTh HUKHWIA . BEpXHUI Npeaerbl pasMaxa LUKanbl U NonoXxeHue
JeunmarnbsHoro pasgenurens (3anstoi). Ecnu BbiGpaHa TepMonapanm TepmonpeoGpasoBaTenib CONpOTUBEHNS,
TO 3TV 3HAYeHUs ycTaHaB/IMBAOTCA aBTOMaTWYECKW, a COOTBETCTBYIOLIME MYHKTbl MEHI 3abroKMpoBaHbl Ans
N3MEHeHMs.

Mpu kannbpoBke nogaeBaTb ¢ 06pa3LOBOro Npubopa Ha BXOA aHanoroBbi CUrHan (TOK, HaMpsKeHWe unu
COMNpPOTUBIEHNE), KOTOPbIA COOTBETCTBYET BbIOpAHHOMY TURy. AaT4MKa B PEKOMEHAOBaHHbLIX ANs Hero npegenax
AvanasoHa mamepeHus. Tunbl gatymkos, nogknioyaemeix KIMNTM-10, n pekomeHgyemble nx npegensl KanmbpoBKu
nokasaHbl B Tabnuue 11.1.

MopkniodeHne obpasuoBoro npubopa, K aHanoroBoMmy Bxody wHaukatopa WMTM-10 ocyliectBnsieTcs
COOTBETCTBEHHO CXeMaM NOoAKMYEeHNs AaTYMKOB ApeacTaBneHHbIM B npunoxeHun 6.5, B.6.

B npouecce py4How kannbposku He TpebyeTcs ToyHOro paseHcTBa curHanoB 0% u 100% guanasoHa.
Hanpumep, MOXHO nNpoBOAUTbL KanvbpoBky gna curHanoB 2% u 98% pavanasona. BaxHo nuwb TO, 4TOOBLI NO
LUMPOBOMY [AUCNIIEI0 YCTaHOBUTby3HAYEHUE, MakCMManbHO 6rM3koe K YCTAHOBIIEHHOMY 3HAaYeHMI0 BXOAHOrO
curHana.

Kak onst py4yHon, Takd4.Ans aBTOMaTUYECKoW KanmbpoBKM ANsi NOBLILLIEHUS] TOYHOCTU U3MEPEHUSI BXOOHOMO
aHanoroBoro curHana gonyckaeTcs ApoM3BOAUTL KannbpoBKy Ans Bcel Lenu npeobpa3oBaHUs curHana ¢ y4eTom
BTOPUYHbIX NpeobpasoBaTtenei. Hanpumep, ana BxogHon uenu: “damyuk — npeobpaszosamerib — uHOuUkamop UTM-
10” CTOYHMK 0Opa3sLIOBOFO cuUrHama noAkniyaeTcss BMECTO AaTyuka, a onepauus kannbpoBKyM BXOOHOIO curHana
npousBoanTcs Ha nHaukatope NTM-10.

Heob6xodumMo nomMHums, 4TO rocne nposeaeHnsa KaJ'IM6DOBKM Heobxoaumo npon3BecTtn 3anunucb
napamMeTpoB (KOSQ)(*)MLI,VIBHTOB KaﬂM6pOBKM) B 3HeproHesaBMCMMyto namaATb, B MPOTUBHOM Chy4dae BBeOEHHadA
MHopMaLma He 6y,qu COXpaHeHa npwu OTKN4YeHnn NTaHna MHAOnKaTopa.
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Tabnvua 11.1 - Tunbl 4AaTYUKOB U pEKOMEHAYEMbIE Npefesbl KanubpoBku
n MonoxeHune
Kon Bxona MpeaentHble peaenbHble 3Ha4YeHUsi nepeMLei Ha
T MpagupoBoyHas MHAMLMPYEMble BXOAHOrO CUTHana npu |, 1o re npoueccopa
n XapaKTepucTuka 3HaYeHus npu kanu6poeke npu6opa BH 6
AaTuvka yTpy npubopa
n HCX KanuépoBke
NapameTp npubopa
Havan. KoHeuHoe
J1 J2
3Ha4yeHue 3HayeHue
0-5 mA 0 MA 5MA [5-6]
0-20 mA 0,0 ... 100,0 % 0 MA 20'mA [5-6]
4-20 A unn B 4 mA 20 VA [5-6]
0001 0-10B JlnHeiHas YCTaHOBMEHHbIX 0B 10B [3-4] | [5-6]
0-2B TEXHUYECKNX 0B 2B [5-6]
0-75 mB eanHuLax 0 mB 75 mMB [1-2]
0-200 mB 0 mB 200 mB [3-4]
0-5 mA 0 MA 5 MA [5-6]
0-20 MA KsanpaTuxas 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 MA (Bxoa KanubpyeTes kak unn B 4 MA 20 mA [5-6]
0002 0-10B VHGMHbLIV. 3aTeM YCTaHOBIEHHbIX 0B 10 B [3-4] | [5-6]
0-2B ’ TEXHUYECKMX 0B 2B [5-6]
0-75 MB yeTaHasnnBaeTcs eanHMLax 0 MB 75 MB [1-2]
0-200mB | KBaMpaTMuHas wkana) 0 MB 200 MB [3-4]
0003 TCM 50M, W100=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, W10=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, W10=1,391 -50,0 °C... +650,0 °C | 36,800 om 153,300 om
0-5 MA JlnHeapusoBaHHas 0 mMA 5 mMA [5-6]
0-20 mA 0,0°...1100,0.% 0 MA 20 mA [5-6]
4-20 A (Bxoa kanunbpyeTcs kak unu B 4 mA 20 MA [5-6]
0009 0-10B NNHEWHbIN, 3aTem YCTaHOBIEHHbIX 0B 10B [3-4] | [5-6]
0-2B yCTaHaBnvBaeTCst TEXHUYECKMX 0B 2B [5-6]
0-75 mB nHeapu3oBaHHast eanHuLax 0 mB 75 mB [1-2]
0-200 mB wkana, cM. pasgen 11.2) 0 mB 200 mB [3-4]
JInHeapusoBaHHas
Bxoga kanubpyeTcst kak N
0010 Tepmonapa | NVHenHbIN, 3aTem Avanaso * *
Tepmonapbl
ycTaHaBnuBaeTcs
nMHeapu3oBaHHast
wkana, cM. pasgen 11.2)
0011 Tepmonapa | ) 0°C ... OmB | 63792wvB
TXKK (J) +1100°C '
0012 %’P’(“"(‘I’_r)‘apa TXK (L) 0°C ... +800°C OMB | 66,442 vB
T [3-4] | [1-2]
0013 T;&“ﬂ"(”E"")pa TXKH (E) 0°C ... +850°C OmB | 64,922 mB
Tepmonapa 0°C...
0014 TXA (K) TXA (K) +1300°C 0 mB 52,410 mB
Tepmonapa 0°C...
0015 TAM10 (S) TMM10 (S) +1600°C 0 mB 16,777 MB
Tepmonapa 0°C...
0016 THP (B) TMP (B) +1800°C 0wmB 13,591 mB
Tepmonapa 0°C...
0017 TBP (A-1) TBP (A-1) +2500°C 0wmB 33,647 mB

Mpumeyanue.

* - onpepensieTcs n ycTaHaBnMBaeTCH NoNb3oBaTeneM.

BO3MOXXHOCTb KOMMeHcaLuMmn curHana cBoboaHbIX KOHLOB Tepmonapbil.

Ecnn ko Bxogy nogkntodaetca Tepmonapa (AIN.00=[0010]-[0017]), To B mHAMKaTope ecTb
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11.2 Kann6poBka yHMMLUMPOBaAHHOro aHanoroBoro Bxoaa
11.2.1 PyyHaa kanu6poBka

1) B pexvme koHurypauumn yctaHosute napametp CLI1.00 (CLI2.00) "KannbpoBka Ha4ansHOro sHaveHus
CuUrHana nogaBaeMoro Ha nepsbl (BTOPON) PyHKUMOHAaNbHbIN 6noK HopManu3auum u mMacwtabupoBaHusa'.
MopxkniounTe k aHanoroBomy Bxoay Al nHankatopa MTM-10 06pa3sLoBbIf UICTOYHWK MOCTOSIHHOIO TOKa 1 yCTaHOBUTE
BENUYMHY curHana pasHyto 0 MA (unu 4 MA) B 3aBUCMMOCTM OT MUCMOMHEHUS KaHana, cooTeeTcTBytowyto 0%
ananasoHa. Haxumasn knasuwmn [A] vnm [V] ycTaHoBUTE Ha aucnnee 3HadeHne Al B TeXHMYECKUX eanHuuax,
cooTBeTCcTBYIOWEE 0%. HaxaTb knasuwy [O].

2) B pexvme KoHurypaumm yctaHosute napametp CLI1.01(CLI2.01) "KanubpoBka KOHEYHOro 3HayeHus
CurHana nofaBaeMoro Ha nepBbii (BTOPOW) (PyHKUMOHanbHbIM GNoK HopManusauuvM v macwtabupoBaHus "
YcTraHoBUTE BeNWYUHY curHana pasHyto 5 MA (unu 20 MA) B 3aBUCUMOCTM,OT MWCMORHEHWUs KaHana,
cooTBeTcTBytowyto 100% AnanasoHa. Haxumas knasvwm [A] vnu [V] ycTaHoBMTE Ha Aaucnnee 3HadveHve Al B
TeXHMYeckux eguHuuax, coorsetcreytoiee 100%. HaxaTb knaBuwy [0].

3) Ana 6onee To4yHOW KanMBpPOBKM KaHana NoBTopuTe onepaunn 1, 2 HECKOMBKO pas.

11.2.2 ABTOMaTH4ecKas kKanmbpoBka

1) YcraHosuTe napametp CLI1.00(CLI2.00). Haxmute knasuwy [@]. Mpu kaxatuir covetaHns knasui [A]
+ [ V] BknovaeTcst aBToMatudeckas kanubposka Hynsl, YTO COMpPOBOXAAETCH MUraHuem uHamkatopos “MIN”-“MAX”.
Mpn  muranmm umHaukatopoB “MIN"-“MAX” HyXHO nogaTe Ha/ BXOA4 CUFHaN KOTOPbIA COOTBETCTBYET
pPEKOMEHOOBAHHOMY HayanbHOMY 3HadeHuto LWwkanbl (cmM.1abn.11.1) M HaxaTe coveTaHue knasuw [A] + [V].
KoadbdumumeHT kannbpoBku Hyns nKCUpyeTCs aBTOMaTUYECKM.

2) 3ailauTe B peXUM M3MeHeHUs napameTpa CLI1.01(CLI2.01) HakaTvém knasuium [Q], BKIIOUMTE pexiM
aBTOMaTM4eckol KanubpoBKM MapameTpa Haxatuem coyeTaHus knasvw [A] + [V]. Mopante Ha BXoA curHan
KOTOpbIA COOTBETCTBYET PEKOMEHAOBAHHOMY KOHEYHOMY 3Ha4eHuto Lwikanbl, (cM.Tabn.11.1). Haxmute codeTtaHue
knasvw [A] + [ V] ong dumkcnpoBaHnsa 3HaveHus koadpcmumeHTa kanubpoBku.

KannbpoBka curHana nogaBaemMoro Ha BTOpoMmmdyHKUMOHANbHLIM  6noK  Hopmanusaumm  u
MacLUTabrMpoBaHUA NPON3BOANTCS aHANOrM4YHO KannbpoBKe CUrHana nogaBaemMoro Ha nepsbiil GIOK.

11.3. Kann6poBka aHanorosoro gxoaa Afsi TepPMOMETPOB CONPOTUBNIEHUA U
npeobpasoBaTenien TEPMOINEKTPNUYECKUX

11.3.1. KanubpoBka aHanoroBoro BxoAa AnA MOAKMIOYEHUss [aTYMKOB TEpPMOMETpPOB
conpotuBneHna TCM 50M

1) B napameTpe koHdurypaummn, AIN1.00(AIN2.00) ycTaHOBUTb:
Twn paTymnka 0003

MonoxeHue geuMManbHOrO pasfenuTensi, HXHUA 1 BEPXHWUIA Npeden pa3Maxa Lukanbl ycTaHaBnmMBaeTcst
aBTOMaTM4YeCK/N COOTBETCTBEHHO Tabauubl-11.1.

2) MopkntoynTb MarasmH conpoTmeneHni MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanormyHbIMm
XapaKkTepucTMKaMmn He XyXe ykasaHHbIX)nK Bxogy Al BMeCTO Moakno4aeMoro Aartymka TepmonpeobpasoBartens
COMNPOTUBIEHNSA COTMACHO CXEME BHELLHNX COeanHEHnI (CM. npunoxenne b5, b6).

3) Ha marasuHe coOnpOTMBRAEHWIA. YCTAHOBUTL 3HAYEHMEe COMPOTUBMEHMS ANs BbIOPAHHOrO Tuna Aartdvka
39,225 Om, cooTBeTCTBYOLLEE HaYalbHOMY 3Ha4YeHUIO Npu KanubpoBke.

4) B pexume koHdurypaunum yctaHosuTb napameTp CLI1.00(CLI2.00) "KanubpoBka Ha4anbHOro 3Ha4eHust
CurHana nogaBaeMoro Ha nepBblid (BTOpON) yHKUMOHAnNbHbIM 6ok HopManusauum u mMacltabupoBaHusa'.
Haxunmasn knasuwm [A] vinn [ V] ycTaHoBMTE Ha UMpoOBOM AMUChree 3HavyeHue, COOTBETCTBYIOLEee TemnepaTtype
Havana Lkansl npu‘kanubposke "-50,0°C". HaxaTb knasuLuy [0].

5) B pexume KoHUrypaLmm yctaHoutb napametp CLI1.01(CLI2.01) " KanubpoBka KOHEYHOrO 3HAYEHMWS
curHana nogaBaeMoro.Ha NepBbivi (BTOPOR) hyHKLMOHArbHbINA GrI0K HOpManu3aumMm u macltabuposanms .

6) Ha marasvHe,ConpoTUBIEHUA YCTAHOBUTb KOHEYHOE 3HayeHue COMpPOTMBIEHUSA Npu kanubposke And
BbIOpaHHOro TMna gatyuka 92,775 Om.

7) Haxumasa knasuwm [A] wnu [V] ycTaHOBUTL Ha AWCMee 3HA4YeHUe, COOTBETCTBYHLLEE KOHEYHOMY
3HAUEHMIO LIKATbL NpU kKanu6poske "200,0°C". HaxaTb knasuwy [Q].

8) [ina Oonee To4YHOW KannbpoBKM KaHana NnoBTOpUTE onepaunm 3 — 7 HECKOSbKO pas.

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

KannbpoBka BxoAa Npon3BOAUTCSt aHanornyHo kannbposke Bxoga TCM 50M, 3a UCKMOYEHNEM YCTaHOBKM
HayanbHbIX U KOHEYHbIX 3HAaYEHWI CONPOTUBIIEHMIN HA MarasuHe conpoTuernennst 78,450 Om — 185,550 Om, a Takke
B nmapameTpax KoHdurypauum ansi BelbpaHHoro kaHana (napametp AIN1.00(AIN2.00)) yctaHOBUTL TN AaTymka
pasHbiM 0004.
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11.3.3 KannbpoBka aHanoroBoro Bxoa Ans AaT4iMkoB TepMomMeTpoB conpotuBneHusa TCIM 500

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

[MonoxeHne feuyManbHOrO pasfenuTens, HWKHUA U BEPXHUWA Npeaen pa3maxa LKanbl ycTaHaBnMBaeTcs
aBTOMaTMYECKN COOTBETCTBEHHO Tabnumubl 11.1.

2) MopkntoynTb MarasmH conpotmeneHni MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanornyHbIMm
XapakTepucTukamn He XyxXe yKasaHHbIX) K Bxody Al BMeCTO Moaknoyaemoro gatyvka TepmonpeobpasoBaTens
COMPOTMBIIEHUS COTNACHO CXEME BHELLHNX COeauHEHWI (CM. npunoxeHune b5, B6).

3) Ha marasmHe conpoTuBREHWU yCTaHOBUTL 3HAYeHWE CONPOTMBMEHMS AfS BbiOpaHHOro Tvna AaTtyuka
40,00 Om, CoOTBETCTBYIOLLEE HAYarIbHOMY 3Ha4YeHMI0 NPy kanmbposke.

4) B pexnme koHdurypaumm yctaHosuTe napameTtp CLI1.00(CLI2.00) "KanubpoBka HayanbHOro 3Ha4eHus
CuUrHana nogaBaeMoro Ha nepsbl (BTOPON) PyHKUMOHAanNbHbIM 6noK Hopmanu3auun u MacltabupoBaHusa'.
Haxvmas knasuwmn [A] unu [ V] ycTaHoBUTE Ha Aucnnee 3HavyeHue, COOTBETCTBYIOLLEE TemiaepaType HavanbHOMY
3HaYeHUIo LLKarbl Npy kanubposke "-50,0°C”. HaxaTb knasuwy [O].

5) B pexume koHdurypauum yctaHosutb napameTtp CLI1.01(CLI2.01) "KamubpoBka makcmumyma curHana
nopgaBaemoro Ha nepBbIvi (BTOpoW) yHKLUMOHaNbHbIN 6ok HopManu3auum 1 magluTabrpoBaHna™.

6) Ha marasvHe cOnpOTMBNEHUA YCTAHOBUTb KOHEYHOE 3HayeHue COMpPOTMBNEHUSA Npu kannbposke AnNd
BblGpaHHOro Tuna gatynka 166,615 Om.

7) Haxumasa knaBuwm [A] vnn [V] ycTaHOBWUTL Ha AWcChnee 3HaYeHUE, COOTBETCTBYHOLLEE KOHEYHOMY
3HAYEHMIO LLIKanbl Npu kanubposke "650,0°C ". HaxaTtb knasuiy [O)].

8) Onsa 6onee TouHOM KanMBpPOBKM kaHana NoBTOpuTe onepauuin 3 - 7 HECKONMbKO pas.

11.3.4 Kann6poBka aHanoroBoro Bxoaa Aans AaT4inkoB TepMomMeTpoB conpoTtuBneHusa TCIM 1000

KannbpoBka Bxoga nponsBoantcsa aHanormyHo kanvbposke Bxoga TCIT 5001, 3a ucknioyeHnem yctaHoBKU
HayanbHbIX N KOHEYHbIX 3HAYEHWU COMPOTMBIIEHUI Ha Mara3uHe,conpoTtueneHus 80,00 Om — 333,23 Om, a Takke
YCTaHOBWUTb TUN gaT4ymka aHanorosoro curHana 0007.

11.3.5 Kannb6poBka aHanoroBoro Bxoga asnsi TEpMO3NeKTPUIYecKmx npeodbpasoBaTenen

[na Tepmonap npu kannbpoBke yCTaHOBWUTL TN TepmMomapbl. K knemmam kanmbpupyemoro aHanorosoro
BXOAa MOAKMIOYMTL KanmbpaTtop HanpsbkeHus, HanpuMmep gnddepeHumnanbHbIi BonbTMeTp B1-12 nnu aHanornyHbin
npubop C aHamorMyHbIMKM XapaKTepUCTUKaMW He XyxXKe JKalaHHbix. [lanee kanmbpoBaTb KaHam aHanormyHo
TepMOMeTpaM COMPOTUBIIEHMSA, YCTaHaBNMBas, HayalnbHble W KOHEYHble 3HAYeHWS HanpsKeHWn, KOoTopble
COOTBETCTBYIOT Hayany MW KOHUy wWkanel BblbpaHHoW Tepmonapbl (cm. Tabruvuy 11.1 “Tunbl gatunkoB un
pekomeHayeMble npeaenb! kKanmbposku”).

11.3.6 Koppekuus nokasaHuin gatymka TepMOKOMMeHcaumm

Jatunk TepmokomneHcaummn (BXOA4 TEMAEpaTypHOM KOMMEHCaUUnM XONO4HOro crnasg Tepmonap) YCTaHOBIEH
Ha KBb3-16-13-0,75, KB3-17P-01-0,75,KE3-17C-01-0,75 n Kb3-17K-01-0,75.

C nomoubio napametpa SYS.05 cmeLllalTca 3HayYeHus nonydaemble OT Tepmonapbl. B gaHHOM meHio
UMpOBOM OUCNNEN MNOKa3biBaeT 3HAJYeHMe TemnepaTtypbl MONlydeHHOe OT Tepmomnapbl, KOTOpoe npu
HeobX0AMMOCTM OTKOPPEKTMPOBATL C NOMOLLBIO KraBuL NporpaMmmupoBaHis A Y.

Hanpumep, ecnu Temnepatypa.usmepsiemon cpean 40,5°C, a wuHaukatop nokasbiBaet 40,8°C, TO
Heo6XxoaMMO 3alTh B NyHKT MeHio SYS.05 u knaeuwer [ V] ymeHbLMTL 3HadYeHus Temnepatypbl ¢ 40,8 o 40,5.
HaxaTtb knaBuwy noAaTBEpKAeHUs [O] N COXpPaHUTb U3MEHEHWS B COOTBETCTBYIOLLMM MYHKTE MEHI (CM. pasgen
6.3.4).

11.4 Kann6poBKa aHanoroBoro BbixoAa (B criyyae 3akasa onuum)

Mepen Havanom kamMbpOBKM aHaNoOroBoro Bbixo4a HEOOXOAMMO MPMBECTM B COOTBETCTBME MOJIOXKEHWNE
nepembiYkM Ha MOZYNE @HanoroBoro Bbixoda (YCTAHOBMEHHOM BHYTpU npubopa). Tunbl BbIXOAHbIX CUrHAMNoOB U
nornoXeHue. nepemblykn npuBeaeHsl B Tabnuue 10.3.

YpoBeHb kannOpoBKM aHanoroBoro Bbixoda UMeeT Tpu napameTpa. Mapametp CALO.00 ucnonb3yetcs
AN MHAMKauMn aHanorosoro Bbixoga B %. Ecnun nHamkatop UTM-10 HaxoguTtcs B pyYHOM pexume, TO B 9TOM
NyHKTE MOXHAa Takke NPOoV3BOANTb N3MEHEHNST COCTOSIHMA aHanorosoro Beixoga AO.

MyHktel CALO.01 n CALO.02 wucnomnb3yloTcs Ans KanubpoBKM HavanbHOrO M KOHEYHOro 3HayeHus
aHanoroBoro BbixoAa. Nopsaaok kanubpoBKK CreayoLwmnii:

1) Mogkntouute Kk aHanorosomy Bbixogy AO nHaukaTopa NTM-10 o6pasuoBbIi 3MEpPUTENbHBIA NpUbop -
MuUnnMaMnepmeTp NOCTOSIHHOrO TOKa.

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

3) Haxumasa knasuwm [A] wnn [V] ycTaHoBUTE BENWUYMHY BLIXOAHOrO CUrHama mno MunnMamnepmeTpy
paBHyto 0 MA (nnn 4 mA), cootBeTcTBytoLyto 0% AnanasoHa, B 3aBMCUMOCTM OT UCTIONTHEHWS KaHana.
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4) HaxaTb knasuLuy [Q].

5) YctaHoButb napametp CALO.02 "KannbpoBka KOHEYHOro 3Ha4YeHUst aHanoroBoro Bbixoga AQ"

6) Haxvmasa knaBuwm [A] wnmn [V] ycTaHOBUTE BEMWUYMHY BLIXOAHOIO CUrHama mno MunnvamnepmeTpy
paBHyto 5 MA (nnn 20 MA), cootBeTcTBylowwyo 100% auanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.

7) Haxatb knasuwy [O)].

8) Ansa 6onee ToyHOM KanUMBPOBKM kaHana LMKNMYECK/ NOBTOPUTE onepauuio 2 - 7 HECKOSbKO pas.

Heob6xodumMo noMHumb, 4TO TNOCMEe NPOBEAEHWUs KanMbOpoBKM HeobGxoaMMO MpoM3BECTU 3anucb
napameTpoB (KO3cpdpULMEHTOB KanmMbpoBKW) B 3HEpProHe3aBUCUMMYK namaTb (cM. pasgen 6.3.5), B NpOTUBHOM
cny4vae BBegeHHas nHdopmaumsi He GyaeT coxpaHeHa npu OTKNIYEHUN NUTaHUA UHAMKaTopa:

11.5 NpoBepka NpaBUILHOCTU KaNMOPOBKM aHaNoOroBbiX BXOAOB *

Ons Toro, 4tobbl NPOBEPUTL NPaBUIBbHOCTL KanUMBpPOBKM cUrHana noaaBaemMoro HanmepBbIN UMM BTOPOW
yHKUMOHaNbHbIM 6noK Hopmanusaumm u  MacwTtabupoBaHus, Heob6XO0AMMO NpPOYeCTb).C BEPXHEr0 YPOBHS,
nporpamMHbiM naketom Mic-Intellect, pernctpbl kKanMbpoBoOK Havana u koHua Lwkaasl(Em:tadnuuy 7.1). MNocne atoro
HagoO CPaBHUTb 3HAYEHWs STUX PEerncTpoB C 3HAYEHUAMU MpPeAcTaBNeHHbIMM B, Tabnuue 11.2 ang
COOTBETCTBYIOLLEro TMna Aatyumka. Ecnm aTm 3HayeHnsa otnmyatotces 6onblue YeM Ha £5%, 3HaumT kanvbposka Gbina
nposefeHa HeBepHO. MNpuUYMHON 3TOro MOXeT BbITb HECOOTBETCTBUE NPU KannMbpoBke:

- MOOAHHOrO CUrHana Ha BXOA M HacTpoek npnbopa oTBevaloLmx 3a KarnmbpoBKy;

- MepeMbIYeK Ha nnare npoweccopa u (Unu) KnemmHo-6no4YHoM coeanHuTene;

- HECOOTBETCTBME NapamMeTpa MeHI0 KOHUrypaumm oTBeYatoLWwero Tuny BXoAHOro curHana nepemMblykam.

[Mocne ycTpaHeHnst NpMYMHbBlI HENPaBWITLHOW KanMbpOoBKM HYXXHO NOBTOPHO OTkannbpuposaTs Npmbop.

Tabnuua 11.2 — 3Ha4YeHns NapamMeTpoB KanMbpoBOK

Kon Tun paTtumka 3HavyeHus napaMeTpPoB KaniMbpoBOK 3anucaHHble B COOTBETCTBEHHbIE
BXxoaa perucTpbl
Ha4yano 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
= [T0-200 mB 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
TCM 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 TCIM fp.21 2493 9254
K 0-5 MA 1957 5145
o] 0-20 MA 1957 14714
§ 4-20.MA 4506 14714
0009 g | 0-10B 1957 14677
§ 0-2 B 1957 14713
I 0-75MB 1957 16193
[ 0-200 mB 1959 2938
0011 TXKK () 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 TepmokoMneHcaumm 40 800

* MpoBoauTcs TOMNbKO TOraa, Korga ecTb COMHEHUs! B MPaBUIIbHOCTM BbINOIHEHUS onepauuin kanuéposku,
UNU NPaBUNBHOCTY (PYHKLIMOHUPOBaHKS Npubopa.
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11.6 JlnHeapu3sauusa aHanoroBoro Bxoaa

®yHKUMA NUHeapu3auuyu noguvMHeHa NepBOMY M BTOPOMY (PyHKLMOHarNbHOMY OGroky Hopmanusauun u
macluTabupoBaHus. JinHeapu3aums AaeT BO3MOXHOCTb MPaBUIIbHOTO (PU3NYECKOrO NPEACTaBMEHUs! HENMUHENHbIX
perynupyembix 1 U3amMepsieMblX NapameTpoB.

* C nomMowbro nuHeapu3sayuu MOXHO npou3eo0ums, Hanpumep, U3MepeHue eMkocmel 8 rumpax, Mempax Kybu4yeckux
unu Kunoepammax npodykma, 6 3agUcUMOCmU Om U3MEPEHHO20 8X00HO20 Cu2Hana ypoeHsi 8 emkocmu. B uHOukamope NTM-10
omnu4umenbHol 0cobeHHoCMbI ecmb mo, Ymo npu esibope napamempa WND1.00(WND2.00)=0002 (0sa okHa omobpaxeHusi)
00HO OKHO Mbl MOXEM Hacmpoums Ha napamemp 6e3 nuHeapusayuu, komopsil 6y0em dagamb 3HaYEHUE YPOBHS 8 eMKOCMU.
Bmopoe 0kHO Hacmpoums Ha NUHeapu3uposaHkil napamemp (ghusuyecku odHa U ma xe 8x00Has eesludUHa), Komopbil 6ydem
O0asamb 3HayeHUe eMKocmu 8 umpax, Mempax Kybudeckux unu kumogpammax npodykma. Takum o6pasom, mepeKndyeHuem
knasuwy [Q)], Moxem Habmodams 3a YpOBHEM U 06bEMOM 8 KOHMPONUPYEMOU eMKOCMU.

Mpw nHgukauum nMHeapmampyeMOVl BeNIMYNHbI, onpegendarolnMmn napameTpamn ABRAIOTCA Ha4arno n KoHew
LKanbl (I'IpOLI,eHTHOG OTHOLWEeHMe K Ouana3oHy M3MepeHVIF|), nonoXxexHne pgeuuMaribHOro pasgennTensd, a Takke
AKBUAUCTAHTHbIE OMOpPHbIE TOYKM NuMHeapu3auuun. KpuBas nuHeapusauum UMEET «NPEFIOMSIEHMSI» B OMOPHbLIX

TOYKaX.

11.6.1 MapameTpbl NMHeapusauum

Hanpumep, napameTpbl nunHeapmsauuun yHKUMOHaNbHOro| 6rnoka Hopmanusauuvm macltabupoBaHusi
cnepywowme:

KoHdgpueypauyusi nepeozo u emopozo 6510ka

AIN1.00(AIN2.00) =0009 - Twn wkanbl - NMHeapu30BaHHas
AIN1.06(AIN2.06) KonnyecTtBo y4acTKOB JiMHeapusaum
AIN1.03(AIN2.03) MonoxeHne aeumMManbHORO pasfgenuTens npu NHAMKaumMm

A6cyucchl 0ONopHbIX MoYeK IuHeapu3ayuu

LNX1.00(LNX2.00) Abcupncca HavanbHoro 3HayeHns (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcuumcca 01=ro yyactka
LNX1.02(LNX2.02) Abcumcca02-ro yyacTtka
LNX1.18(LNX2.18) A6cuméca 18-TayuacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyactka

OpduHamesi OMOPHLIX MOYeK. JIuHeapu3ayuu

LNY1.00(LNY2.00) OppguHaTa HavanbHoro 3HaveHus (curHan B Tex. ed. oT -9999 no 9999)
LNY1.01(LNY2.01) OpgauHaTta 01-ro yyactka
LNY1.02(LNY2.02) OpawvHaTta02-ro y4acTtka
LNY1.18(LNY2.18) OpavHata 18-ro yuacTka
LNY1.19(LNY2(19) OpauHaTta 19-ro yyactka

11.6.2 OnpeperneHue ONOPHbLIX TOYEK NMUHeapu3aLum
11.6.2.1 OnpedesieHuUe Konuyecmea y4acmkoes JluHeapusayuu

Mocne onpegeneHus HeoOXOAMMOE KOMMYECTBO YYaCTKOB fMHeapu3auunm Heobxoaumo 3agatb 3TO
3HayeHue B mapameTtpe AIN1.06(AIN2.06). Npenensl nameHennsa napameTtpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 o 0019. Tlpu BBOAE 3HaueHus oT 20 go 39 B napameTp AIN1.06, nepBble 20 TOYeK NMMHeapu3aUmMm BBOASTCA
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 TOYeK Ha ypOBHe NMHeapu3auuMuM BTOpPOro 6rioka HopManusauum u
mMacwTabupoBaHus LNX2 n LNY2. MNpu aTom, geunmanbHbii pasgenutens (3ansTtas) ans yposHen LNY1 n LNY2
BGepeTcs C YpOBHS HACTPOWKU r1ep8o2o PyHKLUMOHaNbLHOro 6roka Hopmanusaumm n maclitabrposanus AIN1.03.

! Mpn wucnonb3oBaHuM Gonee 19 y4yacTKOB nMHeapu3auuMm AN nepBoro 6Gnoka Hopmanu3auun wu
MacLlTabvpoBaHusi, MMHeapu3aums BToporo 611oka Hopmanusauum 1 macliTabupoBaHus HeBO3MOXHa!

Bbi6op He06Xx0aUMOro KonmMyecTBa y4acTkoB fNMHeapu3aLmMm NpoM3BOANTCA U3 coobpaxeHus obecnedeHus
Heo6X0AMMON TOYHOCTU U3MEPEHUS.
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11.6.2.2 OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYEeK fuHeapusayuu

[ns Kaxxgoro 3HavYeHns HaMumMpyemoro BxogHoro curHana Yi (B TexHudecknx eguHumuax ot —9999 no 9999

C ydeTomMm [OeuunmaribHOro

pasgenutens)

BblYNCINUTb

COOTBETCTBYHLLYIO bumsmyeckyto BENMNYNHY U3

COOTBETCTBYIOLMX (PYHKLUMOHAmNbHbIX (FPagMpOBOYHBIX) Tabnuu. 3TO MOXHO caenaTtb Takke rpadunyeckn u3s
COOTBETCTBYHOLLEN KpuBOM (MpU HEOBXOAMMOCTM WHTEPNONMPOBaThb) U 3adaTb 3HAYEHWE AN COOTBETCTBYHOLLEN
OMNOPHOMN BENWYMHBLI BXOAHOrO donanyeckoro curHana Xi (B %, ot 00,00% no 99,99%).

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

A6cyucchl oropHbIX MmoyvekK JuHeapu3sayuu

LNX1.00(LNX2.00)
LNX1.01(LNX2.01)
LNX1.02(LNX2.02)

LNX1.18(LNX2.18)
LNX1.19(LNX2.19)

Abcumcca HavanbHOro 3HaveHus (B % OT BXOAHOrO curHana)
Ab6cuucca 01-ro yyacTtka
Ab6cuucca 02-ro yyacTtka

Abcumcca 18-ro yyacTka
Abcumcca 19-ro yyacTka

CooTtBeTcTBylOWME 3HA4YeHUs Yi (B TexHudecknx egnHuuax ot —9999 ao 9999 ¢ yyetom AeummarnbHOro
pasgenuTens) BBOOATCA B NapameTpax:

OanHambl OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00)
LNY1.01(LNY2.01)
LNY1.02(LNY2.02)

LNY1.18(LNY2.18)
LNY1.19(LNY2.19)

OppauHaTa HavanbHoro 3HayeHus (CUrHan B TeX. ed. oT -9999 no 9999)
OpguHaTta 01-ro yyactka
OpguHaTta 02-ro yyacTtka

OpauHata 18-ro yyactka
OpauHata 19-ro yyactka

11.6.3 NMpumepbl NMHeapu3aLum CUrHanoB

Mpumep 1.

INlnHeapusauma curdana, nogaBaemMoro Ha HepBbIVI d)yHKLIMOHaHbeIVI 6nok

HOpManusauuu n MaclwTabupoBaHus, NpeacTaBrieHHas rpaduyecku (KpuBon)

WHavumpyemoe 3HaveHue B
TEeXHWYECKVX eanHMLax

OpauHaTta
3-ro yyacTtka

PeanbHas xapakrepuctuka,
npeAcTasrieHHas rpaduyecku

OpgauHaTta
2-ro y4acTtka

OpauvHaTta
1-ro y4yacrtka

°C
IN 999,9
JInHeapuso-
750,0 3-nyuy BaHHas
Xapakre-
- ————— | puctuka
2-nyy
350,0 y 100%
BXO/IHOTO
curHana
1-7 y4.
y! | X
[ T
20,00 50,00 / 60,00 /99,99
HavanbHoe Abcumcca Abcuucca Abcumcca
3Ha4yeHue 1-ro yyactka 2-ro yyacTtka 3-ro yyacTtka

KoHcpuzypupyembie napamempsi Onsi npumepa 1:

AIN1.00 = 0009
AIN1.06 = 0003
AIN1.03 = 000,0

LNX1.00 = 00,00
LNX1.01 = 20,00
LNX1.02 = 60,00
LNX1.03 = 99,99

LNY1.00 = 0000 (nHamumpyeTtca «000,0»)
LNY1.01 = 3500 (nHamumpyeTtca «350,0»)
LNY1.02 = 7500 (nHouumpyeTcs «750,0»)
LNY1.03 = 9999 (nHgmumpyeTca «999,9»)
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Mpumep 2. JInHeapusaums curHana, nogaBaemMoro Ha BTopoi (pyHKLUMOHanbHbIW 6ok
HOpManusauuu u MmaclTabupoBaHusl, NpeacTaBrieHHasi rPaAMpPOBOYHON Tabnuuen

JlnHeapusauusa curHana cHUMaemoro ¢ Tepmonapsl rpagyuposku TTI1M68, u nogasaemoro Ha Bxoa Al Yepes
HopMUpyloLWWIA NpeobpasoBaTtens, Auana3oH uamepsiembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
HopmMmupytowero npeobpasosatens 0 - 14,315 mB (0 — 100%), Anana3oH BbIXOOAHOrO CUrHama HOPMUpPYHOLLEro
npeobpasosaTtens 4 - 20 mA (0 — 100%).

Ons obecneyeHnss HeoGXoOMMOW TOYHOCTM WK3MepeHWs BbibMpaem 19 y4yacTKOB nWHeapusauun u
paccunTaHHble 3HayYeHUss B % BXOQHOrO CUrHama ANl KaXKZoW OMOPHOM TOYKW BBOAATCSB COOTBETCTBYHOLLU
napameTp KOHUrypauum.

KoHgpuaypupyembie napamempsi 05151 npumepa 2:

AIN2.00 = 0009 Twn wkansl BTOporo 6noka - nMHeapunsoBaHHas
AIN2.06 = 0019 KonnyecTtBo y4acTkoB fiMHeapu3saumm
AIN2.03 = 0000, [MonoxeHne geunManbHOro pasgenuTens Npn nHankauum

MapameTpbl KOHUrypauum paccunTbIBalOTCA 1 BBOAATCA cornacHo Tabnvuel 11.3.

Tabnuua 11.3 — PacyeT n BBOA4 NapameTpoB NnuHeapmsauumn npumepa 2.

MapameTpbl MapameTpbl
KOHcurypaumm KOHurypaumm
Homep 3HaueHue 3HaueHue
onopHoun n3mepsieMomn BXOAHOro OpduHambl OrMOPHBIX A6cyucchbi OropHbIX
TOYKMN Temnepartypbl, curHana moyeK nuHeapu3zayuu movyek uHeapu3ayuu
°C B mB emopo2o. 6/10Ka emopoz2o 6s10Ka
Homep Beodumoe Homep Beodumoe
napamempa | 3Ha4eHue, | 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



https://lizantan.com/shop/indikator-tehnologicheskiy-itm-10

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
46

12. TexHUYeCKoe obCcnyXxnBaHue

12.1 MNpu npaBunbHow akcnnyaTaumu nigukatop UTM-10 He TpebytoT NoBCceAHEBHOIO OOCMYXMBaHWUS.

12.2 MNepuognyHoCcTb NPOUNaKTUHECKNX OCMOTPOB U peMOHTOB nHankatopos MTM-10 ycTaHaBnuBaeTcs
B 3aBMCUMOCTM OT NPOU3BOACTBEHHBIX YCNOBUIA, HO HE pexe ABYX pa3 B roj.

12.3 Mpu aonutenbHbiX nepepbiBax B paboTe pekomeHayeTcs oTkmwouyatb mHaukatop MTM-10 ot cetn
ANEKTPONUTaHWS.

12.4 Bo Bpemsi NpohuUNakTUYECKUX OCMOTPOB: MPOBEPSATb M YUCTUTL KabernbHbIe YaCTU COoeaUHEHUN
(sckpbiTve wmHpoukatopa WTM-10 He ponyckaeTcd); KNeMMHO-6M0YHbIE cOoeanHUTENu, MPOBEPSTL »NPOYHOCTL
KpenneHns 6noka, MOHTaXHbIX XryTOB; MPOBEPSTb COCTOSAHME 3a3EeMNSAIOLLMX MPOBOLHUKOBIB:MECTaX COEANHEHWUN.

12.5 Oumnctka npubopa: He ncrnonb3ynte pacTeopuTeny 1 NoAobHble BeleceTBa. [N 04mMCcTkM yCTponcTBa
nonb3ynlTecb CNUPTOM.

13. TpaHcnopTupoBaHMe U xpaHeHune

13.1 TpaHcnoptupoBaHue wuHgukatopa WTM-10 ponyckaeTcs, TONBKO B YNakoBKe NpeanpuaTus-
W3roTOBUTENS U MOXET NPOM3BOAUTLCA MoObIM BUAOM TpaHcnopTa.

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

13.3 Tllocne TpaHcnopTupoBaHus wuHankaTopd UTM-10"" Heobxooumo BblgepXaTb B MOMELLEHUM C
HOpManbHbIMW YCITOBUSIMU HE MEHee 6-M 4acoB, TOMbKO NMOCE 3TOro NPOM3BECTM PACMaKOBKY.

13.4 MNpefenbHbIN CPOK XpaHEHUS - OOMH rog,.

13.5 NHgukatop NTM-10 gomkeH XpaHUTLCA B CYXOM OTanfMBaeMoOM U BEHTUIIMPYEMOM MOMELLEHUU npu
TemnepaTtype okpyxatuero Bosgyxa oT -40°C po +70°C n oTtHocuTenbHon BnaxHoctn oT 30 go 80% (6es
KoHAeHcauun Bnaru). PekomeHgyemas teMmnepatypa xpaHeHus ot 5 °C go 40 °C npu OTHOCUTENBHOW BNaXHOCTU OT
30 % po 80%.

13.6 Bo3gyx B MOMELLEHUN HE \HOIDKEH COAEpXaTb MbIM M MPUMECU arpeccuBHbIX MapoB U rasos,
BbI3bIBAIOLLMX KOPPO3UIO (B YHACTHOCTM: ra3oB, CoAepKalnux CEPHUCTbIE COEANHEHUS UM aMMMAK).

13.7 B npouecce xpaHeHUU uNu 3KCinyatauumn He KnaguTe Tskenble npeameTsl Ha nHavkatop UTM-10 n
He noaBepranTe ero HMKaKoMy MexaHUW4eckoMmy BO3AEeVCTBUIO, Tak Kak YCTPOMCTBO MOXeT AedopMupoBaTbCs U
noBpeaunTbCs.

14. NapaHTUM nsrotoButTens

14.1 MapaHTUIiHLIA CPOK yYCTaHaBnMBaeTcs 5 neT co AHA oTrpy3ku nHamkatopa UTM-10. na nHamkatopos,
KOTOpble NOCTaBASAOTCA Ha BKCMOPT, rapaHTUMHBIA CPOK JKCnnyaTaumm - 18 MecaueB Co AHA UX crnegoBaHus vYepes
"ocynapcTBeHHYI0 FpaHuUy YKpauHbl.

14.2 N3roToBUTERB)rapaHTMpyeT cooTBeTcTBMe uHankatopa UTM-10 TexHuueckum ycnosuam TY Y 33.2-
13647695<004-2003 npu, cobniogeHun YCrOBWUIA XpaHEHUs, TPaHCMOPTUPOBAHMSA, MOHTaXa W 3JKCniyaTtaumu,
yKa3aHHbIX B UHCTPYKUUWM MO aKcnnyaTaumu Ha wHamkatop MTM-10. MNpu HecobniogeHun notpebutenem AaHHbIX
TpeboBaHuii NOTPEBUTENL NMLLIAETCS NpaBa Ha rapaHTUHLIA PEMOHT uHankaTtopa UTM-10.

14.3 Mo [oroBOpeHHOCTN C r|0Tpe6v|TeneM npeanpuaTne-n3roTtoBnTeNb OCyLLEeCTBNAET nocnerapaHTUnHoe
TexXHn4yeckoe 06Cﬂy)KMBaHI/Ie, TeXHUYECKYI0 NoAAEepXKYy U TexXHUYeCKne KOHCynbTauunm no BCeM BuAaAM cBOEeN

NpoAYKUUU.
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NMpunoxeHune A. NabapuTHble n NnpucoeaAUHUTENbHbIE
pa3mepbl UTM-10

Pa3mepb! uudpoebix UHOUKaMopoe: TMAPAMETP
o |
’. 14

8

PucyHok A.1 — BrewHuti sud uHdukamopa NTM-10

Bud Bud Buo
c3adu c6oky criepedu
HNTM-10

RE= T

90 162 max 96

170 max (MoHmaxHasi 2ry6uHa)

PekomeHdyemasi monuwjuHa wuma om»1. 0o 5 mm.

PucyHok A2 - [abapumHble pasmepbi

Pasmemka omeepcmuli Ha wjume

' 150 min

100 min

_____ S 45 08

PucyHok A.3 - Pasmemka omeepcmull Ha wume
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NMpunoxeHune b. NoaknoyeHne npubopa. Cxembl
BHELWHUX COeaUHEHUN

UTM-10 . Bua c3agu

X1

—_—————
—_— _——

o _ O, O
\§§~T*Dcoocoo .
- JP1 N
—== A ;g
| Y 50,0 (6
e@ -0 Tesle O E
<4 [F=A0 B
<= A |
=5 B O
—={ 2LV
— v 2 O
o O O O
42 max

X1, KB3-8-14-0,75

PucyHok b.1 - [NodkmoyeHue KrnemMmHo-61104Ho20 coeduHumens Kb3-8-14-0,75 k uHOukamopy MTM-10.

UTM-10 . Bug c3agun

- °() O w O, [21°
X1 P e o — [ — 5‘9
P3g ccoccoas ||
[Ta]
= BATS X
—>1[ A1 A1 ]9
—2 A1 0
@Dz “AD ) g
<——4| -AD v |8
eai A ool |®
<—®)| B 002 |
—9% W24V {1 | *24VD }2
—)[ 2 ]0 O -2wo
O O O @)
55 max

X1, KB3-16-13-0,75
PucyHok B.2 - lModkmodeHue KnemmHo-6mo04Ho2o coeduHumensi Kb3-16-13-0,75 k uHdukamopy UTM-10.

75 max
ATM-10 . Bup c3agu
I
———————— ' @)
— L3 2 1
X1 e =1
22=|=|=
| + | +
gn “
v S
2(o %
JP3
0 O HLG HL3
@ 8 &80 O
[am]) om)]
S|IS|>1>=
HEEEEE
+ | + |
057891011 2122233230
!

X1, KB3-17P-01-0,75 “—~— “——
X1, KB3-17C-01-0,75 DO1 DO2
X1, KB3-17K-01-0,75
PucyHok b.3 - [ModknroyeHue knemmHo-6r104Ho20 coeduHumens Kb3-17P-01-0,75, K63-17C-01-0,75 u
KB3-17K-01-0,75 k uHOukamopy NTM-10.
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B.1 Cxema pacnonoxeHusi CUTHaNnoB 1 rabapuTHble pa3mepbl KNeMMHO-
6noyHoro coegunutena Kb3-8-14

O NO O@ O Hoxkm (2 wr.)
|l 6660606 6 0o NS yCTaHOBKM
= 2 KB53-8-14 Ha
Bxog MAPAMETP Fo ceecec]s /7 penkc DIN35x7,5
\—e_ +Al1 Z / S
acronoxeHe
AHanorosbIN BbIXO, C’% -Al 0 V(
il 8 nepembIyKy A
(onuus) \E |~ +A0 ~ E HacTpouku Bxoaa Al
S Y ;) 3
MopgknioyeHue
mﬂe chelica <= +A RN
Re 455 I © P3 TEPMUHaNbLHOMO
-485 — cm. 15| B 3 T | eancTopa
npunoxexue b.11 - 9 P P
—T1=| +24V
— - MHamKkaTop Hanuyms
MuTaHue MHAMKaTopa / @ 26V 6 ;\{\ nngm H‘; KE3-8-14
NTM-10 o O O o
42 max
PucyHok bB.4 - Cxema pacriofioxXeHUsi cusHanog U, 2abapumHble pasmepbl KIeMMHO-65104H020

coeduHumers Kb3-8-14

MonoxeHue nepembiyukn JP1 onsa HacTporku Bxoaa:

[Onana3oH BXogHOro curHana Bxog Al
MonoxeHne nepemblykn JP1

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

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

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

OT0B o 10B [2-4], [5-7]
OT0Bmo2B [1-2], [5-7]

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

MpumeyaHus.

1. KneMmHo-6n04HbI coeguHnTenb KB3-8-14 npegHasHayeH ans MoHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3yemble Knemmbl knemmHo-6no4Horo coeanHutens KB3-8-14 He nogkniovatsb.
3. [Mepembiuka nJP3 ‘mpegHasHaveHa [ns MOOKMIOYEHWUs TepMuHanbHoro pesuctopa (120 Owm),

ycTtaHoBneHHoro Ha npaTte Kb3-8-14. 3amkHyToe coctosiHne JP3 cooTBETCTBYET MOAKMIOYEHHOMY TEPMUHANBHOMY
peaucTopy.
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B.2 Cxema pacnonoxeHusi CUrHaNoB U rabapuTHble pa3mepbl KNeMMHO-
onoyHoro coeanHutena KB3-16-13

PacnonoxeHne
nepemblyek Ans
HaCTPONKKN BXoAa

MopkntoyeHne kabens
KNeMMHO-65104HOro
COoeaVHUTENST — CM.
npunoxexune b.4

Hoxkn (2 wr.)

MoakntoyeHve ANs yCTaHOBKU
TepMmuHaTopa KB3-16-13 Ha
nHTepderca RS- penbe DIN35x7,5
485 — cm. .
npunoxenve b6.11
| O \ez O, 219
MopgknoyeHne \ /
paTKoe K PN cocicoce
npuGopy — cm. :ﬂ MopaknioyeHne
npunoxenxve 5.5 — ~N BHig ONCKPETHBIX
=1 +AI A VCMOMHNTENBHBIX
5 10 YCTPOWNCTB W Harpy3ok
MoaKMtoYeHNe aHaNoroBbIX @ -Al . — cM. npunoxeHve 6.8
MCNOMHUTENbHLIX YCTPOWCTB =3 +A0 1 E
K npubopy (onuus
pubopy (onuus) Y 2 |8
- 5
Mopkniovenvie 96 “A 00T 13
miteppencaRs- | __— 1 <—15)7 B D02
485 —cmMm. 7 1
npunoxeve 5.11 —>g | 26V w2| Lt 2WVD |
— 2oy 1 QT -24v0 @
MuTtaHue npnbopa S M E AN O
UTM-10 P 5% max
L
WHaukaTop Hanuuus
WHavkaTop HanpshXeHnst Ha
NOAKMIOYEHVSI BHELLHETO KNeMMax MUTaHus
MCTOYHUKA NUTaHUA AVCKPETHbIX
npubopa 24B Kk knemmam BbIXOA0B 15, 16
PucyHok bB.5 - Cxema,-pacrAofioXeHus. cueHanos u 2abapumHble pasmepbl KIeMMHO-61104HO20

coeduHumensi K63-16-13

MpumeyvaHums.

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

2. Hencnonb3yemele knemMmmbl knemmHo-6no4Horo coegnHutensa KB3-16-13 He nogknoyaTh.

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

4. Tlepembidka JP3( npegHasHayeHa AN NOAKMIOMEHUS TepMuHanbHoro pesuctopa (120 Owm),
ycTaHoBneHHoro Ha nnate KB3-16-13. 3amkHyToe cocTosiHue JP3 cooTBETCTBYET NOAKNIOHEHHOMY TEPMUHANBHOMY

pesucTopy.
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B.3 Cxema pacnonoXxeHUs CUrHanoB U rabapuTHble pa3Mepbl KNeMMHO-
6no4HbIx coegunHutenen Kb3-17P-01, Kb3-17K-01, Kb3-17C-01

MoakmioUYeHre aHanoroBbIx MogknioveHve MopxnioyeHne kabens MHavkaTopsbl

MCMONHUTENLHBIX YCTPOICTB K AATHMKOB K KnemmHo-6no4Horo BKITHO4EHNSA

npuBopy npuGopy — cm. coeanHUTeNs — CM. ANCKPETHBIX

npunoxetve 5.6 npunoxenve 6.4 BbIXOL0B
COOTBETCTBYIOLLIMX
KaHanos
\ 75 max \
Bl \ /
o, W hY, N . x2) & /0
PacnonoxeHne coo0o0o0o00 O
nepemblvkn ana S)( (=l <:E = 0000000
HaCTPOMKM Bxoda <|F << -
\\ | + | + HL'I/BH% HL2
MogkntoyeHne P
TepMuHaTopa 8(c70)7
uHTepdeiica RS- 6lo o5 S
485 - cm sfoof =
: 2(o o)1 O
npunoxexue b.11 \ xQ
JP3

O

MugukaTop nogayum

nutaHna =24BHa | _—|
Knemmbl 8, 9 | 2150 >
B3 IS B
/ + | + |
L]

WHavkaTop nogaun
nutanusa =24B Ha
knemmsbl 10, 11

MopknioyeHne MopgxnioyeHne MopakntoyeHne MopknioyeHne ANCKPETHbIX
uHTepdeiica RS- MCTOYHMKA NuTa- MCTOYHMKA NuTa- UCMOSMHUTESbHBIX YCTPONCTB
485 —cm. HUS AUCKPETHbBIX HWs npubopa (24B) Bbixogos DO1,D02 — cm.
npunoxenve b6.11 BbIX00B (24B) NpUnoXeHune:

B.8 — pene (P)

B.9 — tBeppoTensHble pene (K)
B.10 — ontocumucTopel (C)

PucyHok bB.6 - [uaspaMma pacriofioxeHusi cueHarioe u 2abapumHbie pasmepbl KIeMMHO-6/104YHbIX
coeduHumenet KB3-17P-01, Kb3-17K-01, Kb3-17C-01

MpumeyaHus.

1. KnemmHo-6m04Hble  coeamHutenn KB3-17P-01, KB3-17K-01 u KB3-17C-01 npegHasHayeHbl Ans
MOHTaxa Ha penbe DIN35x7,5.

2. Heucnonb3yemble KneMmbl kKNnemMmHo-6no4vHbix coegunmtenen KB3-17P-01, KB3-17K-01 n KB3-17C-01
He noakno4vaThb.

3. HasHaueHue nepemblyek HacTporkm Bxoga JP1 — cm. npunoxenne b.6.

4. TMepemblika JP3 npegHasHayeHa AN MNOAKMIOMEHUS TepMuHanbHoro pesnctopa (120 Owm),
yctaHoBneHHoro Ha nnate Kb3-17P-01, KB3-17K-01 n Kb3-17C-01. 3amkHyTOe cocTosiHue JP3 cooTBeTcTBYeT
NOAKIIOYEHHOMY TEPMUHAMNBHOMY Pe3UCTopY.



https://lizantan.com/shop/indikator-tehnologicheskiy-itm-10

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
52

B.4 - Cxema MOHTaXa Kabens kneMMHO-61n0o4HbIX coegnHutenen Kb3-8-14, KB3-
16-13, Kb3-17P-01, KB3-17C-01, Kb3-17K-01, a Takke BHEeLLHMe CUrHarnbl UHOMKaTopa

WUTM-10:
K KB3-8-14, Kb3-16-13, K ungukatopy UTM-10
KB3-17P-01, K63-17C-01, KB3-17K-01
Hymepauus | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pazbeme
IDC-16G DI-15F DBR-15M
1 1 +Al1
2 9 -Al1
3 2 *A0
4 10 -AO
Hymepaums 5 3 TTXA
KOHTaKTOB B
pasbeme IDC-16G 6 11 -TXB
7 4 +24V
8 12 =24V
9 \ 5 +1
10 \ 13 DO1
1 I\ 6 DO2
12 \ 14 -24VD
13 \ 7 TMPF
14 \ 15 +5V
15 8 AGND
16 \

Kabenb coegnHmn-
TenbHBINKE3-8-14,
KB3-16-13, KB3-17P-01,
KB3-17C-01. KB3-17K-01

PucyHok B.7 - Cxema mMoHmaxa Kabens,knemMmHO-6104HbIx coeduHumeneli Kb3-8-14, Kb3-16-13, KBE3-
17P-01, KBE3-17C-01 u KBE3-17K-01.
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B.5 MNoaknioyeHne faT4ynMKoB K npubopy ¢ nomowbio Kb3-16-13

McTo4HUK aHanorosoro
curHana MNAPAMETP IP1 KnemmHas konoaka KB3-16-3

N + [ ]

1 +U1
< @ 2 GND1 AHanorosbin Bxof, Al
] - 9 +1

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

PucyHok b.8 - lModknoyeHue yHuUguuuposaHHoO20 aHano2o08020 exoda uHOukamopa NTM-10

MUcTOoYHMK aHanoroBoro

curHana MNAPAMETP RTD1 IP1 KnemmHas konogka KB3-16-13
L] s
RTD1 Ananorosbii Bxog Al

N
@
=z
O
[y

ne JP1 — nepemblyka, ycTaHOBMNEeHHas Ha/knemmMHon konoake K63-16-13.

PucyHok bB.9 - [lodkmoveHue Oamyukoe memnepamypbl muna TCM, TCIl k aHamozogomy 6xoly
uHOukamopa NTM-10

MonoxeHune nepembivkn JP1 onsa HacTponku BxoAaa:

[Ovana3oH BxoaHOro curHana Bxop Al
MonoxeHne nepemblyku JP1

OT1 0 MA A0 5 MA [1-2], [7-8]

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

Ot 4 MA go 20 vA [1-2], [5-6]
Or0Bpo10B [2-4], [5-7]
OT0BHoo2B [1-2], [5-7]

OT1 0 MB o 75 MB [1-2], [5-7]

TepMoMeTpbl CONPOTUBIIEHUSA 1 TEPMONapsbl [1-2], [5-7]
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B.6 NoakntoyeHne pgaT4ynMkoB K npudopy ¢ nomowbio Kb3-17P-01, KB3-17K-01
mnn Kb3-17C-01

UcTouHMK aHanoroeoro
curHana MAPAMETP IP1 KnemmHas konogka KB3-17P-01
KB3-17K-01
+ + I:l KB3-17C-01
1 +U1
2 GND1 AHanoroBsir Bxof Al
) 3 +1
'ne JP1 — nepemblyka, ycTaHOBIEHHas Ha knemmHon konogke KB3-17P-01, KB3-17K-01, KB3-17C-01.
PucyHok b5.10 - NodknroyeHue yHUpuUUUpo8aHHO20 aHano208020 exoda uHoukamopos UTM-10
UcTo4yHMK aHanoroBoro
curHana MNAPAMETP RTD1 IP1 KnemmHas konogka KB3-17P-01
KB3-17K-01
[ ] ) 4 KB3-17C-01
N
RTD1 I 2 | GND1 | Anarnorosbii Bxog Al
= |
F'ne JP1 — nepemblyka, ycTaHOBIEHHas Ha knemmHon konogke KB3-17P-01, KB3-17K-01, KB3-17C-01.
Pucynok B.11 - [lodknrodeHue Oam4yukognmemnepamypbl muna TCM, TCIl k aHanoz20eoMy exody
uHAOukamopa UTM-10

MonoxeHue nepembiukn' JP1 ansa HacTpomku Bxopaa:

Owana3oH BxogHOro curHana Bxop Al
MonoxeHne nepemblvkn JP1

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

Ot 0amA go 20 A [1-2], [5-6]

074 MA 1o 20 MA [1-2], [5-6]

OT0Bpo 10B [2-4], [5-7]

OT0Bpo2B [1-2], [5-7]

OT1 0 MB go 75mB [1-2], [6-7]

TepMOMETPBI, CONPOTUBIEHNSA 1 TEpMONapsbl [1-2], [5-7]
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B.7 NoagkntoyeHne UCNONTHUTESNbHbIX YCTPOMUCTB K aHanorosomy Bbixogy AO

(ﬂpVI ycnoBuu 3akKka3sa onuuum aHanoroBoro BbIXO.D.a)

KnemmHas konogka Kb3-8-14

+

KB3-16-13
) AN
AHanorosbli +AO 3
Bbixoa AO -
ynpasnsiowee -AO 4
BO34enNcTBune

IH — BbIXOZ4HOW TOK aHanoroBoro Bbixoda, RH - Harpy3ka

PucyHok b.12 - lNoOknoveHue aHanoeo8bix Hagpy3ok ¢ nomowbto Kb63-8-14 u K63-16-13

I

+

KB3-17P-01
KnemmHasn Kkonogka KB3-17K-01
KB3-17C-01
AHarorosbii +AO 4
Bbixog AO - 5
ynpasnsioLiee -AO
BO3adencTene

D -

AHanoroBas
HAIMPY3KA

AHanoroBas
HAIMPY3KA

PucyHok Bb.13 - lNoOkno4eHue aHano2o8bix Hagpy3ok cxiiomowbio KbB3-17P-01, Kb3-17K-01, KB3-17C-01

MonoxeHne nepembl4eK Ha nnarte npoueccopa ana HaCTPOﬁKM aHanoroBoro Bbixoaa:

Tvn BbIXOQHOIO CUrHamna

MonoxeHne nepeMbIYKM Ha
Mopayre aHanoroBoro Bbixoaa

(puc.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 po 20 MA, RBx<100.0Mm J1[1-2]

MpumeyaHwe. 3HauyeHne 4 MA yCTaHaBnnBaeTca npn Kaﬂl/l6p0BKe aHarnoroBoro Bbixoaa.
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B.8 NoagkntoyeHne guckpeTHbIX Harpy3ok kK Kb3-16-13 u Kb3-17P-01

VD

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

: RH :

[} |

— DO1 13 P e S —
= ll:: DO2 14 |

! %54, +24VD 15
> -24VD 16 —| L
\ 24V

O6wun Oo6umn
BbIXO40B Harpysok

PucyHok B.14 - [NodkntoyeHue ducKpemHbiX Hagpy30k ¢ nomowibto K63-16-13

MpumeyvaHums.

1. TMpu nogknYeHNM WHOYKTMBHBLIX Harpy3ok (pene, nyckatenu, KOHTakTopsl, corneHouabl U T.M.) K
ONCKPETHBIM TPaH3MCTOPHBIM BbIXOA4aM MHAMKAToOpa BO u3bexaHue BbIxofAa U3 CTPOSA BbIXOAHOIO TpaH3ncTopa 13-3a
60nbLIOro Toka camMoMHAYKLMKN NapannensHo Harpyske (06moTke pene) HeobxoaMMO ycTaHaBnMBaTb GNOKMPYOLLKIA
anog VD — cM. cxeMy nogknodeHusl. BHelWwHun oMo ycTaHaBnmMBaTh Ha KaXKOOM KaHane, K KOTOpOMy noAkroyeHa
WHAOYKTMBHAsA Harpyska.

2. Tun yctaHaBnuBaemoro guoaa K209, KO258, 1N4004...1N4007 mnn aHanornyHbl, paccumMTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

WHgukaTopsbl
BKINOYEHNS
Os , 3 5 4 o XP2 2 O pene
coo0c00B0 COOTBETCTBYIO-
NHavkaTop <DF % = <:F <:£ coo000 008 / cooraercrey
nogayun = HA
nMTaHus =gl
=24B Ha @, O
Knemmel 8, 9 1
Z
c)3
o1

+A
B
+26VD

=
)
=3
)
3
N
~
NS
o
-
w
S
-
e

DO1 DO2
MopxnoyeHne MoakntoyeHre AMCKPETHBLIX
WNCTOYHUKA MUTa- VCMNOJSTHUTESbHBIX YCTPOMCTB
HWS ANCKPETHBIX N Harpy3oK COOTBETCTBEHHO
BbIXOA0B (24B) BbIxogoB DO1,D02

PucyHok'b. 154 NodknrouyeHue uckpemHbIx Hagpy3ok ¢ nomowbto Kb3-17P-01

Mp1MeyaHnsa No NCNONbL30BaHUIO OUCKPETHbIX BbIXOOO0B.

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

2. KoHTakTbl BbIXOAHbIX Pene yka3aHbl B MONOXEHUN BbIKMOYEHO, T.€. Npu o6ecTodeHHo o6MOoTKe pere.

3. Hencnonb3yemblie knemmbl kKnemmHo-6noyHoro coeannutens Kb3-17P-01 He nogkntoyaThb.
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B.9 NoaknioyeHne gucKkpeTHbIX Harpy3ok kK Kb3-17K-01

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

Kaxabln ANCKpPEeTHbIN penenHblid BbIXoh, ranibBaHUYeCcKU U30NMpoBaH OT APYrUX AUCKPETHbIX BbIXOAOB U
ApYrux uenen nHavkaTopa.

WHaunkaTop
BKIMIOYEHUsA pene
BbixogHble pene E:S;ii;cmy'o”"”’(
COOTBETCTBYHOLLNX HL1 HL2
KaHanos

MHaukaTop nogayum

nutaHng=24B | a
Knemmbi

MUTaHMS CXeM VO1 VO2
ynpasneHus pene

[ HL4 _| _|
)] — N
3 o o
J 2 2
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 - [NodkntoueHue dUcKkpemHbIx Hagpy30k ¢ nomowbio K63-17K-01

MpumeyaHuna No NCNOJSIb30BaHUIO. ANCKPETHbIX BbIXOAOB.
1. Ha pucyHke yCroBHO fIOKa3aHO pacronoxXeHne u HasHayeHne 3aMblKaloLnX KOHTaKTOB BbIXOAHbLIX pene
kaHanos DO1, DO2.

2. KoHTakTsl BbIXOAHLIX pefie ykasaHbl B MOMOXEHUM BbIKMIOYEHO, TO €CTb Mpu 0BGEeCTOYEeHHOW Cxeme
yrnpasneHus pene.

3. Heuncrionb3yeMmble kKrieMMbl KnemmHo-6ro4Horo coeanHmtensa KB3-17K-01 He nogkntoyaThs.

4. MakcumanbHoe noTpebneHne (CxeM ynpaBreHus) ABYX BKIMOYEHHbLIX KAHaNoB OT BHELIHEro MCTOYHUKA
NOCTOSIHHOIO ToKa 24B = 40MmA.

5. HanpsixeHve BHELLHEro NCTOYHUKA NUTaHUS - HecTabunuanposaHHoe, (20-28) B nocTosiHHOro ToKa.
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B.10 NogknroyeHne gUCKpeTHbIX Harpy3ok K Kb3-17C-01

[VcKpeTHble BbIXOAbl BHLINOMHEHbI B BUAE OMNTOCMMMUCTOPOB CO BCTPOEHHLIM [ETEKTOPOM HyNeBOro
HanpsbkeHusa asbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbITOE COCTOSIHME cuMMUCTOpa , a norudeckonm “1”
OTKPbITOE COCTOSIHME.

Kaxablil BbIXOA ranbBaHUYECKM U30MMPOBaH OT APYrMX AUCKPETHBLIX BbIXOLOB M APYrUX Lienei nHankatopa.

WHuankaTtop
BKITHOYEHUs
COOTBETCTBYIOLLEFO
KaHana
BbixogHol ontocummncTop HL1 HLE2
COOTBETCTBYIOLLIETO [ ]
KaHana
VO1 V02

MHgukaTop nogayum
nutanna=24B

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

L2

—l
-

+24VD

[oe]
()

21 22 23 31 32 33

Bbixon DO1 Bbixog DO2
1-11 KaHan 2- kaHan

PucyHok 5.17 - lNodknroueHue,0uckpemHbix Hagpy3ok ¢ nomowibio Kb3-17C-01
MpumeyaHnsa No UCNONb30BaHUIO AUCKPETHLIX BbIXOAOB.

1. Ha pncyHke ycnoBHO noka3aHO pachofioXKeHne U HasHaYyeHne BbIBOOOB ONTOCUMMUCTOPOB kaHanos DO1,
DO2.

2. Hencnonb3yemble kneMmblkiieMmHo-6ro4Horo coeanHmtensa KB3-17C-01 He noakntoyats.

3. MakcmmanbHoe noTpebneHne (Cxem ynpaBreHus) OBYX BKITOYEHHbIX KaHaNoB OT BHELUHEro MCTOYHMKA
NoCTOSAAHHOro Toka 24B — 40MA:

4. HanpseHne BHeLUHero UCTOYHMKa NMTaHus - HectabunusnposaHHoe, (20-28) B NOCTOSHHOTO TOKa.

PekomeHAauLuMm no MCNOSIb30BaHUIO MarloOMOLLHbIX ONTOCUMUCTOPOB.

ManomoLlHele  ORTOCMMUCTOPbLlI  MpefHasHaYeHbl AnsS  KOMMyTauun  uenei nepemMeHHoro Toka.
OnTocumMucTOopbl 06ECNEUYNBAIOT raflbBaHUYECKYHO M3ONALMIO YNPaBMSOLWNX Lienel OT CUMOBbLIX U HENOCPEACTBEHHO
ynpaBnalT MOLWHBLIMM CUSIOBBIMU 3fieMeHTaMy - MOSTyNPOBOAHMKOBBIMA CUMWUCTOPaMM, KOTOpPblE OTKPbIBAKOTCSA
UMMNYNbCOM TOKa OTpuUUATEfbHOM nonspHocTU. ManoMoLlHble ONTOCMMUCTOPbLI MOTYT Takke ynpaBnsaTb Mnapown
BCTPEYHO-NapannensHO BKIOYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLiHOMY OMTOCMMMUCTOPHOMY BbIXOAY MOXET MOAKMYaTbCA TONbKO OAMH BHELUHUN
CUMUCTOP Wi OHa napa)BCTpevHOo-napansienbHO BKMOYEHHbLIX TUPUCTOPOB.

VIMNyABEHbIN BBIXOAHON TOK ManoMOLLHOMO ONTOCUMMMUCTOpa MOXeT gocturaTb 1A, HO TOMbKO B MOMEHT
BKIMOYEHMST BHELLIHEFO CMMUCTOpa (MNM napbl TUPUCTOPOB), MO3TOMY HEMb3si MCMONb30BaTb 3TOT BbIXOA Kak
penerHbIn, HarpyXad ero noCTOAHHOW Harpy3kon. [Mpu NOOKNIOYEHUIO BHELIHMX CUMUCTOPOB criedyeT yynTbiBaTb
orpaHu4deHue no ynpasnsawoLwemMy BbIXO4HOMY TOKY MarOMOLLHOIO BbIXOAHOMO ONTOCUMUCTOPA.
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Kaxgbli BbIXOOHOW OMTOCMMMUCTOP C BHELUHMM MOLLHbIM CUMWCTOPOM (MnM Mapow TUPUCTOPOB) MOXET
ObITb nmogkntoveH k nwobon dase (A, B unu C). Kaxabll BbIXOLHOW ONTOCUMUCTOP WMMEET CBOW BCTPOEHHbIN
[ETEKTOP HYNEBOro HanpsiKeHus ¢asbl, KOTOPbIA MO3BONSAET BKMOYATb HArpysky TOMbKO MPU MUHWMAarbHOM

Hanps>XeHUN Ha HEN.

PekomeHayemble cxeMbl MOAKMTOYEHNS BHELLHMX CUMUCTOPOB U Harpy3okK npusedeHsl Ha pucyHke b.18.

roe, VS1 BHeELWHNIA CUMUCTOP, YCTAHOB/EHHbIA Ha paanaTtop;

KB3-17C-01 ~1 U1
DO1, DO2 - | — .
_I L | — -
AN /N ~220V
J VS1
R2 RH N
_‘ N —1 | | [ ——r

R1 pesnctop M/NT-1-360 OM-5%, gonyckaembln agnana3od 200...390 Om;

R2 pe3snctop M/IT-1-330 OM-5%, gonyckaemblin agnanadoH 200...390 Owm;

R3 pesucrop M/1T-1-39 OM-5%, gonyckaembiit Ananas3oH 33...68 Owm;

C1 koHpeHcaTop K73-17-630B-0,01 Mk®-10%, gonyckaembin agnanasoH 0,01...0,1 Mk®;

RH pesncTUBHas Harpyska;

FU1l nnaBkun npenoxpaHuTtens.

PucyHok 5.18 — Cxema noOkoyeHus. sHeWHea0 cumucmopa
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B.11 Cxema nogknioveHus nHrtepdgenca RS-485

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

L ao 1200m

R1

S A+ B- A+ B- A+ B-| 4o 32 npueopos | At B- A+ B-
iRS232mm USB ! 01 02 03 30 31
UTM-10 utm-11 | |uTM-11B MTP-8 MMK-21

PucyHok bB.19 - OpeaHu3auyusi uHmepgbelicHOU ¢853U MEXOY. \KOMMbOMEPOM U UHOUKamopamu uniu
KoHmponepamu.

1. K komnbioTepy moxeT OblTb nogknoyeHo Ao 32 GnoKOB WAKM KOHTPONEpoB, BK4Yasi npeobpasoBaTerb
nHtepdericos bINN-485 (BriA-52).

2. O6wasa annHa kabenbHOW NMMHUN CBA3U He JOIMKHa npeBkiwaTh 1200Mm.

3. B kauectBe kabenbHOM NMHUN CBA3N npeanoYTuTesibHO UCNOoNMb30BaTh 3KPAHMPOBAHHYO BUTYHO Napy.

4. [OnvHa oTBeTBNeHun L, 4omKHa ObiTh Kak MOXHO MEHbLLIEN.

5. K uHTEpdencHbIM BXO4AM KOHTPONEPOB, PACHONIOXKEHHBIM B KpPAWHUX TOYKAX COEOUHUTENbHOM JNHWM,
Heob6XoAMMO NOAKMIYUTL [OBa TepMuHarnbHbIM pesucTopa conpotuBneHnem 120 Om (R1 n R2).
MopkntoyeHne pesncTopoB k nHaukaTopam unu koHtpornepam NeNe 01 — 30 He TpebyeTcs. MogknioyeHue
TepMuHanbHbIX pe3nucTopoB B Brioke npeobpasoBaHusa nHTepdencos BrN-485 (BrNiN-52) cmotpute B PO
Ha BlW-485 (BMNW-52). MogkniodeHne TepMuHanbHUX pesuctopoB B uHavkatope WUTM-10 cmotpute
npunoxenune b.11 (pucyHok 6.20n.5.21).
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KnemmHas konogka KB3-16-13 JNnHus ceasm
KB3-8-14 (akpaHupoBaHHasi BUTasi napa)
MpuemonepepaTynk +A S
RS-485 N ( )
o, -B
R9
GNDS

jmmmmmmmm e

— 1 Mopknioyenune !
| TEPMMHATOPa |

PucyHok 5.20 - PekomeHOyemasi cxema nodkmodeHus uHmepgpelica RS-485'¢ nomouwjsio K63-8-14, KB63-16-13

KnemmHas konopka KB3-17P-01
KB3-17C-01 JnHmna ceasn
KB3{17K-01 (akpaHnpoBaHHas BuTas napa)
MpuemonepeaaTumk +A 6
RS-485 - ( )
O -B
R12 120om JP3
GNDS
.
— 1 MopxknioyeHue !
| TepMUHaTopa 1

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

MpumeyaHus no ncnonb3oBaHUO uHTepdenca RS-485.

1. Bce oTBeTBUTENU MpPUEMO-NepenaTynkoB, MPUCOEAMHEHHbIE K OfHOM obLiein nepenaroLlen NUHUM,
[OJKHbI COrNacoBbIBATLCH TOMNbLKO B ABYX KpalHux Toukax. [InvuHa oTBETBMNEHUI A0MKHA GbiTb Kak MOXHO MEHbLLEN.

2. HeoGxeamnmMocTb 9KpaHpoBaHua kabenei, No KoTopbiM nepedaeTtcs MHopMauus, 3aBUCUT OT ASMHbI
KabesbHbIX CBSA3e/ 10T YPOBHSA NomMex B 30He Npoknaaku kabens.

3. MNpumeHeHWe 3KPaHMPOBAHHOW BUTOW Napbl B MPOMBILLMEHHbIX YCIIOBUAX SIBMSETCS NPeAnoYTUTENLHbIM,
MOCKOSIbKY@To 06ecrneyrBaeT nony4eHme BbICOKOrO COOTHOLUEHMS CUrHas/LWYM 1 3aLLUTy OT CUHGa3HO NoMeXxy.

4. TMMepembMka JP3 npegHasHayeHa AN NOAKMIOYEHUS TepMuHanbHOro 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

Tabnuuya B.1 - CBogHasa Tabnuua napameTtpoB nHamkatopa MTM-10
Ean- 3HaueH. m
ar
NyHkT n HULbI Avnana3oH nameHeHus no- _ | pas- n
MeHIo apametp n3me- napameTpa ymon- nsme Aen pumetiaHue
HeHus
peHus YaHUIO
AIN1 (H N l') HacTtpoika napameTpoB nepBoro oyHKLMOHaNbHOro 6/10Kka Hopmanusauum u
MaCLIJTaGVIPOBaHVIH
00 Twn aHanorosoro curHana 0000 — nHTEpdencHbIN BBOA 0001 0001
0001 — nnHeHbIN
0002 — kBagpaTU4ECKUin
0003 — TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCN 50r1, Pt50
0007 — TCIM 100r1, Pt100
0008 —rp.21 11.
0009 — nuHeapusoBaHas 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 o 9999 000,0 Mnagwun
LKanbl eq. paspsa 5. Ecnu n.00 BbiGpaH B
02 BepxHuii npegen pa3amaxa | TexH. OT mMuHyc 9999 Ao 9999 100,0 Mnagwwiz | 8.1 | ananasoHe 0006-0008,
LuKanbl en. paspsg 0011-0017 TO 3HayeHune
03 MonoxeHne geummansHoro 0000, 000,0 3TUX NYHKTOB U3MEHUTb
pasgenurtens 000,0 Henb3s.
00,00
0,000
04 MocTosiHHasa BpemeHn cexk. 00040 - 060,0 000,1 000,1 000,0 — cbunbTp BbIK.
LmcpoBoro punbTpa 5.
05 MakcumanbHas anu- CekK. 000,0-005,0 000,0 000,1 8.1 | BawwTa OT MMMYSIbCHBIX
TENbHOCTb MMMNYNbCHON nomex
nomexwu
06 KonunuyecTtBo yvacTkos 0000 — 0039* 0000 0001 11. | Cm.ypoBHM LNX1 1
NHeapusaumnm 3.2 | LNY1
07 MeToa TemnepaTtypHom 0000 — py4yHas koppekums | 0001 0001 T=Tuam+Tkop.pyu,
KOppeKLUnn BXOOHbIX 0001 — aBTomaTU4eckas cM.[AIN1.08]
cuUrHarnos OT Tepmonap Koppekums T=Tnsm+Tkop.aBT
08 3HayeHue TemnepaTypbl B | TEXH. OT1 MuHyc 099,9 oo 999,9 000,0 000,1 Tkop.pyu
pexunme pyyYHOW KOppekUmn | ea. Mpu AIN1.07=0000
BXOHbIX CUrHanos ot
Tepmonap
09 YcraBka curHanusagum TEXH. OT MuHyc 9999 o 9999 020,0 Mnagawmi C yyeTom geunm.
OTKMOHEHUS "MUHUMYM" en. paspsa pasgenutens
ans 1-ro 6rnoka
10 YcTaBka curHanvsauum TEXH. OT MuHyc 9999 o 9999 080,0 Mnagwwii | 5. C yyeToM geumm.
OTKMOHEeHUs1 "Makcumym" en. paspsa 8.3 | pasgenutens
ans 1-ro 6noka
11 l'vcTepesuc TEXH. OT MuHyc 9999 o 9999 000,5 000,1
CUrHanusaumm en.
AIN2 (Fl' n E’) HacTtpoika napameTpoB BTOPOro oyHKLMOHanbLHOro 6yioka HopMmanusauum u
MacLwTabupoBaHus
00 MapameTpbl' @aHanormyHbl
napameTpam HacTPOWKM
11 ypoBHs AIN1

* Ecnu 3HaveHune napameTpa AIN1.06 pasHo 0..19, Torga TOUKM NMHeapu3auumn BBOASATCA Ha YPOBHSX MeH0 LNX1 u
LNY1. Ecnu e BO3HMKaeT HeOOXOOMMOCTb YBEMWYEHWUSI y4acTKOB NuHeapusauum o 39, Toraa npu BBOAE
3HayeHus ot 20 go 39 B napameTp AIN1.06, nepsble 20 Touek NMHeapu3auun BBoaaTcs Ha yposHe LNX1 n LNY1, a
ocTanbHble 20 TOYEK HA YPOBHE NMHeapu3aLum BTOporo 6roka Hopmanusaumm u macwutabupoBanust LNX2 n LNY2.
Mpn aTOM, AeummarnbHbIi pasgenuTens (3andatas) ans ypoBHe LNY1 u LNY2 Gepetcss ¢ ypoOBHS HacTPOMKM
nepgo2o PyHKUMOHanbLHOro 6roka Hopmanu3saumu 1 macwrtabuposaHma AIN1.03.

Mpn wucnonb3oBaHUn bornee 19 y4qyacCTKOB JMHeapus3auun nOna nepsoro Onoka HOpManm3auumn u

MaCUJTa6VIpOBaHVIﬂ, NnHeapuns3auna BToporo Onoka HOpManusaunun n MaCLUTaGVIpOBaHVIFl HeBO3MOXHa!
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NMpoponxeHne npunoxeHus B

MpogomkeHue Tabnuubl B.1 - CBogHas Tabnuua napametpos nHankatopa UTM-10
Enu- 3HaueH.
MyHkT n HULbI [Onana3oH u3aMmeHeHUsA no- tWar Pa3- n
MeHIo apametp usme- napametpa ymon- USME- | pen pumetiaHue
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 — peneHue k1*PV1/PV2
0005 — nHTerpupoBaHune k
0006 — peseps —+ .[ PV1[mex.eo ! u]
0007 — nsmepeHue kz
BNaXHOCTH
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTErpanbHbIX 3Ha4YeHU 0001 — no nepenonHeHuo
0002 — no nepenonHeHuo
U OO4HOBPEMEHHOMY
HaxaTvio knasuw “W n Oy
0003 — no ogHOBpPEMEHHOMY 5.
Haxatuto knasuw “W* 1 “OF 8.2
02 3HayeHne en. OT MuHyc 9999 o 9999 001,0
KoadpdpuumeHTa k1
03 3HaueHne en. OT MuHyc 9999 o 9999 000,1
KoadpdpumumeHTa k2
04 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 o 9999 040,0 [1nsa BbIxoga nepeoro
OTKNOHEHUs "MUHUMYM" en. dyHKLUMOHanbHOro 6roka
05 YcTaBka curHanusauum TEXH. OT muHyc 9999 o 9999 050,0 5.
OTKMNOHeHUs "MakcumyM" | eq. 8.3
06 l'vcTepesuc TEXH. OT muHyc 9999 o 9999 000,5
curHanusauuv en.
FNC2 (F n L 2) HacTpoiku dyHkumoHanbHoro 6noka 2
00 MapameTpbl aHanorvyHbI
napameTpam HacTPOWKU
06 dyHKUMOHanbHoro 651oka 1
AOT (Ho k) HacTpoiika napameTpoB aHanorosoro Bbixoaa AO (npu ycrnosum 3akasa)
00 WcTouHnk aHanorosoro 0000.— vHTepdeiicHbIn BoiBoa | 0000 0001 F1 — Bbixoa
curHana ans 0001 =PV1 yHKUMOHanNLHoro 6noka 1
ynpaBneHus 0002 — PV2 F2 —Beixop
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 no 9999 0000 Mnaguwun C y4eTOM AeummansHoro
curHana, pasHoe 0% en. paspsn pasgenurtens
BbIXOAHOrO curHama BblIBpaHHOro UCTOYHMKA
03 3HauyeHne BXogHoro TEXH. OT MuHyc 9999 o 9999 100,0 Mnaguwwni aHanoroBoro curHana.
curHana, pasHoe 100% efy paspsa
BbIXOAHOrO CUrHana
DOT1 (d E /) Kondumrypaums BbixogHoro ycrpoictea DO1
00 Jlorvka pa6oTbl 0000 — UHTEPdENCHBIN BLIBOA, 0001 0001 0000 - BbIxoA ynpasnseTcs
BbIXO/IHOTO YCTPOWCTBA 0001 — 6onbwe MAX no uHTepdency
DO 0002 — meHbLe MIN 0001-0004 - oTHOCUTENBHO
0003 - B 3oHe MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cooTBeTtcTBytowero DO;
(oTHOCUTENBHO MIN—- MAX 0005 — DO cpabotaer, ecnu
cooTtBeTcTBYyloWero DO) napameTp BblAET 3a paMku
0005 — 0606LeHHas TEXHONormyeckom
CUrHanusauusa curHanusauum
0006 — He ncnonb3yeTcs, BbIXOA
OTKN
01 McTouHuMK aHanorosoro 0000 - PV1 0000 0001
curHana ang 0001 - PV2 5.
ynpasreHus 0002 — F1 85
ONCKPETHBLIM BbIXOO0M 0003 - F2
DO1
02 Twvn curHana BbIXOOHOMO | Cek. 00,00 — cTaTu4eckuin 00,00 00,01 'ne 00,01-99,99 —

ycTponctea DO1

00,01 — 99,99 — MMNynNbCHbIN
(aMHamunyecknin)

ONNTEeNbHOCTb UMNynbca

B CeKyHOax.
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MNMpopomxkeHne npunoxeHusa B
MpogomkeHue Tabnuubl B.1 - CBogHas Tabnuua napametpos nHankatopa MTM-10

Epn- 3HaueH. w
ar
MyHKT NapameTp HULbI Anana3oH usmeHeHus no- name- | P Mpumeuanme
MeHI0 n3me- napametpa ymon- werua | "
peHus YaHuio
03 Ycraeka MIN DO1 TEXH. B aovanasoHe wkansbl 020,0 000,1
en. BbIGpaHHOro TUna gaTtyuka
04 YcraBka MAX DO1 TEeXH. B avanasoHe wkanbl 080,0 000,1
en. BblGpaHHOro TUna AaTtyuka
05 'McTepesnc BbIXOgHOTO TEXH. OT mMuHyc 9999 no 9999 001,0 000,1
yctporctea DO1 en.
DOT2 (dok E’) KoHdurypauus BeixogHoro yctponcrea DO2
00 MapameTpbl aHanorM4Hbl
napameTpam
05 KOHUrypauum
BbIXOAHOTO YCTPONCTBA
DO1
WND1 (“ nd |) Hactpoiika napameTpoB okHa oTo6paxeHus 1
00 Konunuectso 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 MonoxeHne 3ansTomn 0000 - 0000, 0001 0001 5. | 0000-0003 - ¢
0001 — 000,0 8.4 | dhmkcpoBaHHoO 3ansTomn
0002 - 00,00
0003 - 0,000
0004 — nnapatoLLias 3anaTas
¢ orpaHuyeHnem 0000
0005 —mnaBatollas 3anatas
¢ orpaHuyeHuem 00,00
0006 —nnasarLias 3ansTas
03 Cnocob oTobpaxeHus 0000 — Aucnnen NOCTOAHHO 0000 0001
umdpoBoro Aucnnes cBeTuTCA
0001 — gucnnen muraet
WND2 (5 d E) HacTponka napameTpoB OKHa oTOGpaxeHus 2
00 MapameTpbl aHanormyHbI
napameTpam HacTpOWKu
03 nepBoro okHa
oTOBpaKeHns
ALRM (H Lr 1) Hactpownka napameTpa oToGpaeHusi CUrHanu3auum
00 MapameTp oTOGpaXkeHus 0000 — 6e3 KBUTMPOBaHMS 0000 0001 5. KeutuposaHue
curHanusaumm 0001 — ¢ KBUTMPOBaHUEM 8.3 | knaBuwwen [A] nnum yepes
MHTEpdhenc.
LNX1 (l'_ mu l') AGcuucchl ONOpHbIX TOYEK NIMHeapu3aLMu cUurHana nogaBaemMoro Ha nepBbin
(pyHKLIMOHaNbHbIW 650K HOpManu3auum U MacluTabupoBaHusA
00 Abcuucca HavanbHoro % 000,0 — 099,9 0000 000,1
3HaveHus (B % OT
BXOOHOTO curHana)
01 Abcupmcca 01-ro yyactka | % 000,0 — 099,9 0000 000,1 11.
02 Abcuuceca,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 NIMHeapu3aLUumu CUrHana nogaBaeMoro Ha nepBbIi
(pyHKLUMOHaNbHbIN 650K HOpManu3auum U MacluTabupoBaHuUsA
00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 no 9999 0000 Mnapwwia
3HaYeHus (curHan B eq. paspsa
TEXHUYECKMX eAUHMLax)
01 OpavHaTta 01-ro yyacTtka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwwi
en. paspsa
02 OpavHaTta 02-ro yyacTtka | TexH. OT mMuHyc 9999 no 9999 0000 Mnagwun | 11.
en. paspsag 3
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NMpoponxeHne npunoxeHus B
MpopomkeHune Tabnuubl B.1 - CeBogHasa Tabnuua napameTtpos nHankatopos MTM-10
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MyHKT MapameTp Eaun- Ownana3oH nameHeHus 3HaueH. LWar MpumeyaHue
MeHIo HULbI napameTpa no- n3me- Pa3-
u3me- ymorn- HeHusi | Aen
peHus YaHuo
18 OpguHata 18-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 MnagaLunia
en. paspsa
19 OpauHata 19-ro yyactka | TexH. OT MuHyc 9999 fo 9999 0000 Mnagwwii
en. paspsi
] = o
LNX2 (L nu E’) AGcumccbl ONOPHbIX TOUYEK IMHeapM3aLMmM curHana nogaBaeMoro Ha BTopom
(t)YHKLlMOHaHbeIﬁ onok HOpManusaumum m MaCLLITaﬁl‘IpOBaHVIiI
00 MapameTpbl aHanorn4HbI
napameTpam HacTPOMKM 11.
19 abCLmCC OMOPHLIX TOYEK 3
NHeapuW3aumMm curHana
nogasaemoro Ha nepBsbli
6ok
] N
LNY2 (1_ n ‘J‘ E) Op.CIMHaTbI OMOPHbIX TOYEK NInHeapu3auMu CUurHasna nogaBaemMmoro Ha BTopou
(pyHKLUMOHaNbHbIN 65TOK HOpManu3auum U MmaclTabupoBaHuUs
00 MapameTpbl aHanorM4YHbI
napameTpam HacTPOWKK 11.
19 OpAMHaT OMOPHBIX TOYEK 3
NHeapuW3aumMm curHana
noaaBaemoro Ha nepsebii
6ok
[l ] o o
CLI1 (L L 1 1) Kanu6poBKa curHana nogaBaemMoro HanepBbii PyHKLMOHaNbHbIN 6ok
HOpmManusaumum un MaCLIJTaGVIpOBaHVIFI
00 Kannbposka Hyns TEXH. OT MuHyc 9999 fo 9999
curHana 1-ro 6rnoka en. 11
01 KannbpoBka makcMmyma | TeXH. OT muHyc 9999 10 9999
curHana 1-ro 6noka en.
[ | . o
COR1 (L or 1) KoppeKkuus curHana nogasaemMoro Ha nepBbii pyHKLUMOHanNbHbIA 610K
HOpManusaumm n MaCLLITaGVIpOBaHVIiI
00 Koppekuusi curHana 1-ro | TexH. O1 M1HYC: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 | Mhgnumpyet A
KOppeKkuumn (cmeLleHne) | eqa.
curHana 1-ro 6rnoka
[l o o
CLI2 (L 1 E’) Kanu6poBKka curHana nogaBaemMoro Ha BTopow pyHKUMOHaNbHbIN GNoK
HOpManu3auuu u MacluTabupoBaHus
00 Kannbposka Hyns TEXH. OT MmuHyc 9999 o 9999
curHana 2-ro 6noka en. 11
01 KannbpoBka MakcMmyma | TEXH, OT mMuHyc 9999 o 9999
curHana 2-ro 6rnoka en.
I . N
COR2 (LoOg E) Koppekuusa curHana nogaBaeMoro Ha BTOpon (pyHKLMOHamNbHbIN 610K
HOpManusaumum m MaCLLITaGVIpOBaHVIﬂ
00 Koppekuusi curHana 2-ro | TexH. OT MuHyc 9999 o 9999 0000 000,1 MHuouumpyet PV=PV+A
6noka en. 5.
01 KoadbcpmumeHT TEXH. OT MuHyc 9999 o 9999 0000 000,1 8.1 | Ungnumpyet A
KOppeKuumn (CMeLLeHue) en.
curHana 2-ro 6oka
[l
CALO (L HL 0) KannbpoBka aHanoroBoro Bbixoga (AO)
00 TecT aHanOreBoro %
BbIxoJa
01 Kanun6poska Hyns % 11.
aHanorosoro Bbixoga AO 4
02 Kannbposka makcumyma | %
aHanorosoro Bbixoga AO
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MyHKT MapameTp Eaun- [Ounana3oH nameHeHus 3HaueH. | LWWar name- MpumeyaHue
MeHIo HULbI napameTpa no- HeHus Pa3-
n3me- ymorn- aen
peHust YaHUIo
SYS ( 545) O6wme cuctemHble HacTpoiiku
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 0000 — oTkntoyeH
vHAauKaTopa B ceTu) oT ceTn
01 CkopocTb 06MeHa ount/ 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
BEpPCUsi NPOrpamMmMHOro 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 > nepuoaa onpoca
07 Appec onpalimBaemoro Ot 0000 go 0255 0000 0001
ycTpovicTea 1*
08 Homep peructpa onpa- OT 0000 go 9999
LUMBaEeMOro ycTponcTea 0000 0001
1
0 —ANT
14~ LONG
09 Twvn gaHHbIX 1 2 — FLOAT 0000 0001
3.— SWAP-LONG
4 < SWAP-FLOAT 7
10 Anpec onpalmsaemoro Ot 000080 0255 0000 0001
ycTponcTea 2
Homep peructpa onpa-
11 LUMBAEMOro YCTPOMCTBaA Ot 0000 go 9999 0000 0001
2
0— INT
1T=LONG
12 Twvin gaHHbIX 2 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
13
Koppekuusi, nokazaHunn 11.3.6
Jatyuka
TepMOKOMMEeHcaLMm
SAVE (5Aut) CoxpaHeHune napameTpoB
00 CriyxebHas
nHdopmMauus
01 3anuncb napaMeTpos B 0000 6.3.5
3HEProHe3aBNCUMYHO 0001 — 3anucaTtb
namsTb
|
LOAD (L o Hd) 3arpy3ska napameTpos
00 Paspeluerune 0000 71
nporpaMMMpoBaHus No 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nonb3oBaTens 0001 — 3arpy3nTb
02 3arpyska 3aBOACKNX 0000 4.8
HaCTPOEK 0001 — 3arpy3uTb
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* [Insi npaBUNbHOM UHAMKaLUM NapameTpoB C ceTM HEOOX0AMMO B NapameTpe « Tun aHanoroBoro curHana
AIN1.00 1 AIN2.00 BbicTaBuTb 3HadeHne «0000 — nHTepdbencHbI BBOOY, a Takke B napameTpe «KonmyecTBo OKOH»
WND1.00 n WND2.00 BbicTaBuTb 3Ha4eHne 0001 — 1 okHo unu 0002 — 2 okHa.

NIACT PETUCTPALUUA USMEHEHWUH

N3am.

Homepa nunctos (cTpaHuL)

N3me-
HEHHbIX

3awme-
HEHHbIX

Ho-
BbIX

Bcero
nucToB
B
OOKyMeH
Te

Ne
OOKYMeHTa

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. [DonaHo onvc
"UHTepdencHbln obmeH. Tun
yctponctea — Slave/Master" B
po3aini 7, BignoBigHi pericTpu
(208-216) Ta nNyHKTA  MEHIO
(SYS.05-SYS.13).

2. [JopaHnun po3gins'10.4.
YcTaHoBKa  3HaYeHWn - mo-
ymon4yaHuio"

3. BunpaBrieHo  dyHKLilO
perictpiB  (8,9) i (10,11)/ -
perictpu _i_Ha 4uTaHHA i Ha
3anuc, 7, 217-219 - perictp
TINbKA  ANs  YMTaHHeA, 6 -
perictp i Ha 3ammc i Ha
YMTaHHSA

4. [opaHo noBiTHMA onuc
perictpa curHanisauii 7.
5. BunpaBneHo kog nowtoBuin
W, TenedOHHWA Ta  poKu
6. »3amiHeHa doTorpadis
npunagy Ha TUTYMbHIN
CTOpiHUi Ta B po3Aini onucy
nepeaHbol naHeni.
7. [loBHicTIO nepenuncaHun
po3gin  "MpuvHumMn  paboTbl
yHKLMOHaNbLHOro 6noka
FNC1 " FNC2" 3
dyHKUIOHanNbHMMK  Cxemamu
Ta AeTanbHUM ONUcoM
[lo6aBneHa BO3MOXHOCTb
N3MeHeHus moaenu npnbopa
Ta U3MEHEH Koj 3aka3a
npubopa otHocutensHo K63

B koge 3aka3a nobasneHo
npuMeYvaHve o Tepmornapax
TNP, TBP, TN

CTpOK rapaHTum yBemnu4eH Jo
5 net

[o6aBneHbl aneMeHTbl nNpu
NOAKITHOYEHWUMN BHELLHETO
cvmucTopa

M3meHeHa cxema
pacnornoXeHus nepemMblyexk
WcnpasneHa Tabnuua 3,4
nuTaHue npudopa.

YBENMYEeHO KONMMYECTBO TOYEK
nHeapu13aumm Nepeoro
aHanoroBoro Bxoza.
M3meHeHa cxema nonoxeHus
nepemMblyek Ha nnaTe
npoteccopa

McnpaBneHo HazHayeHne
nepeMbl4Yek aHanoroBoro
BbIXxoAa

M3meHeHo conepxaHue

MpriBEeaeHoO B COOTBETCTBUE C
TY

[lobaBneHa 3arpyska
Nonb30BaTENbCKUX 1
3aBOJCKNX HACTPOEK.
MN3ameHeHa Tabnuua
perucTpoB.

OHydpurk

Jlykaiyk
P.O

Tykayk
P.O

Tykawyk
P.O

Tykaiyk
P.O

Tykaiyk
P.O
Jykawyk
P.O
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